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JanHast pabodast mporpamma pazpaboTaHa Ha OCHOBE

- @enepanbHoro 3akoHa oT 29.12.2012 . Ne 273-®3 «0O06 obpa3oBaHuu B
Poccuiickoit ®enepanuny» (nanee — OenepanbHblil 3aKOH);

- @enepallbHOTO TOCYAApPCTBEHHOTO 00pa30BaTEILHOIO CTaHAapTa OCHOBHOTO
oO1iero 0o0pa3oBaHus, YTBEPKIACHHOTO MpHKa3oM MUHHCTEpCTBA 0Opa30OBaHUS U
Hayku Poccuiickoit @enepannu ot 17.12.2010 Ne 1897

- @enepanbHOTO TOCYIAPCTBEHHOTO OOpa30BaTeIbHOTO CTaHAApTa CPEIHETO
npodecCHOHAIBHOTO 00pa3oBaHus 10 crenuaidbHocT  53.02.06  XopoBoe
JTUPWKUPOBAHUE C MPUCBOCHUEM KBaTH(pUKALUNA XOpMeHcTep, npenojaaBareib (6

aet 10 mecsueB), yTBEpKIIeH NMpruKazoM MuHUCcTepcTBa 0oOpa3zoBaHus U Hayku PD
Ne 34 ot 30. 01. 2015.

- Ilpuka3za MunuctepctBa oOpa3oBaHusi U Hayku Poccuiickoii denepanuu ot 8
utonst 2017 roma Ne 535 «O BHeceHuH u3MeHEHUH (eAepaibHbIX IMEpEeUHEN
y4€OHHUKOB, pEKOMEHOBAHHBIX (JOMYIIEHHBIX) K UCIIOJIb30BAHUIO IIPH peaT3alun
UMEIOIINX TOCYAapCTBEHHYIO AaKKPEIUTAlWI0 00pa3oBaTelbHbIX  MpPOrpamm
HayaJbHOrO OOIIEro, OCHOBHOIO OOILEro, CpeJHEero oO0IIero 00pa3oBaHUS,
YTBEPKJICHHBIN MpuKazoM MuHHUCTEpCTBA 00pa3oBaHUM M Hayku Poccuiickoi
®enepanuu ot 31 mapra 2014 . Ne253

- [Ipukaza MunuctepcTBa oOpa3zoBanusi U Hayku Poccuiickoit deneparuu ot 08
utoHs 2015 Ne576 «O BHeceHuM u3MeHeHUM ¢efepanbHbIX MepeuHel yueOHUKOB,
PEKOMEHIYEMBIX K MUCIIOJIB30BAHUIO IIPU PEATM3ALNN UMEIOIINX FOCYIapCTBEHHYIO
aKKpeAUTalKi0 00pa30BaTeNbHBIX MPOrpaMM HAYaJIbHOTO OOIIEro, OCHOBHOIO
oOmero, cpeaHero  oOmero  oOpa3oBaHUsS», YTBEPXKACHHBIA  MPHUKA30M
MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit deneparuu ot 31 mapra 2014 .
Ne253;

- IlocranoBnenus ®enepabHOM CayXkObl MO HAA30py B cepe 3almmThl MpaB
noTpeduTenel u Omaronmoyiydusi 4YeyJoBeKa U [JIaBHOrO rocyaapCTBEHHOIO
caHutapHoro Bpaua Poccuiickoit ®enepanuu ot 29.12.2010r. Ne 189 «O6
yrBepxkaenun  CanlluH  2.4.2821-10  «CaHuTapHO-31IUIEMUOIOTHUECKHE
TpeOOBaHUS K YCIOBUSM M OpraHu3anuu oOydeHHus B 00Ie00pa30BaTeIbHBIX
YUPEKICHUSIX» ¢ u3MeHeHusiMu Ha 29.06.2011r;

- YcraBa Akanemuu xopoBoro uckycctsa umeHu B.C Ilomnoga.

SBnsiercss oCHOBHOW mpodecCHOHaNbHON 00pa30BaTeIbHOW MPOrpaMMoi B
cootrBeTcTBUM ¢ PI'OC no cnenuansHocTu 53.02.06 XopoBoe NHPUKUPOBAHUE C
MPUCBOCHUEM KBaTU(DUKAIIMN XOPMENCTEP, TIpernoaaBareis (Cpok o0yueHus — 6 et
10 mecsitieB).

Pazpatoruuk: O. 0. Ky3bmuna.

PexomennoBana u yrBepxkaeHa Ha 3acenannu [I1[K «EctecTBeHHBIX TUCUUILIUHY,
nporokoist Ne 1 ot 29 aBrycra 2024 r.
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1. IlacnopT npuMepHOI NPOrpaMmMbl y4eOHOH TUCHUNIMHBI
«XHUMMUSA»
1.1. O6smacTy npuMeHeHus: padoyeil NporpaMmbl

Pabouass mporpamma y4eOHON IUCIUIUIMHBI SBISETCS YacTbIO OCHOBHOM
npodeccuoHabHONM 00pa3zoBaTenbHOU Mporpammel B cooTBeTcTBUM ¢ PI'OC 1o
cenmanbHocTd  53.02.06  XopoBo€  JUPWKHPOBAHHE C  MPHUCBOCHUEM
KBIM(PUKALIMK XOpMeHcTep, penoaaBareib (Cpok o0yueHust — 6 iet 10 mecsues).

1.2. MecT0 y4eOHOI JUCUHUILIMHBI B CTPYKTYpPe OCHOBHOM NPodeccCHnoHaAIbLHOM
o0pa3oBaTeILHOM MporpaMMbl mpeaAMeTHOM o01acTu: «EcTecTBEHHO-
HAy4YHbIE NPeAMeThD)

1.3. Hean u 3amauM y4yeOHON AUCUMILUIMHBI, TPeOOBaAaHHUA K pe3yjbTaram
OCBOCHUS Y4eOHOU NMCIHUILIUHBI:

B pe3ynbrare ocBoeHUs y4eOHOW NUCIUIIIIMHBI O0YUYarOIIUIACs JOJKEH YMETh:

- BUJICTh U TTIOHUMATh IIEHHOCTh 0Opa30BaHMs, 3HAYUMOCTh XMMHYECCKOTO 3HAHMSI
JUTS K&KIOTO YeTTOBeKa HE3aBUCUMO OT €ro po¢eCCHOHAIBHOM e TEIbHOCTH;

- YMEHHSI pa3uiaTh GaKkThl U OIICHKU, CPABHUBATH OIECHOYHBIC BHIBOBI, BUICTH UX
CBSI3b C KPUTEPUSIMH OIICGHOK M CBSI3b KPUTEPUEB C OINpPEACICHHONW CHCTEMOM
IIEHHOCTEH, (POPMYIMPOBATh U 000CHOBBIBATH COOCTBEHHYIO TO3HUIIHIO;

B PE3YIIbTaTC OCBOCHHUA y‘IG6HOﬁ JUCITHUITIINHBI O6yanOHlHﬁCH JOJI2KCH 3HAThb:

- CMBICJI OCHOBHBIX ITOHSITHU: BCIIECTBO, XUMHUYECKUU 3JIECMCHT, OTHOCHTCIIbHAA
aTOMHaA 1 MOJICKYJIAPHAA MaCChI,

- OPUMEPBHI PEAKIMH, IMOATBEPKIAIOIMIMX CYIIECTBOBAHUE B3aUMOCBS3U MEXKIY
OCHOBHBIMH KJIACCAMH HEOPTaHUYECKUX BEIIECTB;

- IPUMEPHI XUMHUUYECKUX MTPOIIECCOB B IPUPOJIE;

1.4. Pekomenayemoe KOJIMYECTBO YaCOB HA OCBOCHHE NPUMEPHOM
NporpaMmMbl  y4eOHOM JMCHUIIMHBI:

MaKCUMaJIbHOM yueOHOM Harpy3ku oOydatomierocs: 142 yaca, B TOM 4HUCIIE:

00s13aTeTLHOM ayIUTOPHOM yueOHOM Harpy3ku oOydaromierocs 71 gac;
U3 HUX:

7 xnacc — 35 4acoB

8 kiacc — 36 yacoB

caMoCTOsITeNIbHOM paboThl oOy4aromerocs /1 yac.



2. CTPYKTYPA H IPUMEPHOE COAEP)KAHUE
YUYEBHOU JUCIHIUIIJIMHbI

2.1. O0bem yueOHOI TUCHUILINHBI U BUAbI y4eOHOH pa-
00TBI

Tema 4achl DopMbI KOHTPOJIS
BBenenue 3 [IpakTnueckas padbora — 1
ATOMBI XUMHYECKUX 5 Konrtponphas pabora - 1
AIIEMEHTOB.
[Tpocteie BelecTBa 3
Coenunenus xumuueckux | 10 [IpakTtuyeckas padora — 2
3IEMEHTOB KonTponbsHas padora - 1
N3menenus, S) KonrtponbHnas pabora - 1

mpoucxoasanue ¢

BEIIECTBAMHU
PactBopenue. PactBoper. | 10 [IpakTuueckas padbora — 2
CBoiicTBa pacTBOPOB Konrponbras pabora - 1
AIIEKTPOJIUTOB

[ToBTOpeHue m3ydeHHOTO | 2 [IpakTuueckas pabora — 1
B 7 KJacce.

CrpoeHue BelecTB 5 KonTponbHas pabota - 1
Meramibl 7

Hemeransl 20 [IpakTtruyeckas padora — 2

KonTponbHas pabota - 1

Bcero: 71 gac




3. HOACHUMTEJIbHAS 3AIIMCKA

XUMHUs, KaKk OJHA M3 OCHOBOIIOJIATaIOIIMX 00JAaCTEH €CTECTBO3HAHMS, SIBISETCS
HEOTHEMJIEMOM YaCThi0 00Pa30BaHUS MIKOJIBHUKOB. Kakblil 4EIOBEK JKUBET B MUPE
BEILIECTB, IO3TOMY OH JOJI)KEH UMETh OCHOBBI ()YH/IAMEHTAJIbHBIX 3HAHUM IO XUMUU
(XuMHUYeCcKas CHMBOJIMKA, XUMHUYECKHE TOHATHSA, (PaKThl, OCHOBHBIC 3aKOHBI H
TEOpUH), MO3BOJSIONIME BBIPAOOTaTh MPEACTABICHUS O COCTaBE BEIECTB, HX
CTPOEHUU, IPEBPAIICHHUSX, TPAKTUUYECKOM UCTOJIB30BaHUH, & TAK)KE 00 OMACHOCTH,
KOTOPYI0O OHM MOTYT TMPEACTaBlIATh. M3ydas Xumuio, ydamuecss Yy3HaWOT O
MaTepuajJbHOM EIMHCTBE BCEX BEIIESCTB OKPYXKAIOIIETO MHpa, 0O0YCIOBICHHOCTH
CBOMCTB BEILIECTB UX COCTABOM M CTPOEHHUEM, MO3HABAEMOCTH U MPEJICKA3YEMOCTH
XAMUYECKUX SBJICHUM. I3ydeHHe CBOWCTB BEIIECTB W HX IPEBPALICHUN
CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHHS, a IpakKThuueckas padoTa C
BelecTBaMu  (J1abopaTopHbIE  ONBITBI) — TPYAOIIOOWIO, aKKypaTHOCTH U
cobpanHocTH. Ha nmpuMepe XuMuu ydamuecs morydaroT IpeACTaBICHUs 0 METOIax
MO3HAHUS, XapAaKTEPHBIX [IJI1 E©CTECTBEHHBIX HAyK (IKCIIEPUMEHTAJILHOM U
TEOPETHUYECKOM).

Oco06o0¢e 3HaueHUE UMEET BOCIIUTAHUE OTHOLICHUSI K XUMHUH KaK K JIEMEHTY
oO1ieyenioBeuecko  KyabTypbl. [IIKOTbHUKK JTOJKHBI HAYYUTHCS XUMHUYECKH
rpaMOTHO MCIOJIb30BaTh BEILIECTBA U MATE€PUAJIbI, IPUMEHSIEMbBIC B OBITY, CETbCKOM
XO35IMCTBE M HA MPOU3BOJACTBE, pelIaTh MPAKTUUECKHUE 3aJlaull TOBCEIHEBHOM
JKU3HU, TPENynpexaarh SBICHUS, HAHOCSIIUME BpeJ 370pOBbIO 4YEJIOBEKa U
OKPYXarOIlIEeH cpeie.

B ocHOBY HacTosie nmporpaMMbl MOJIOKEHBI MEAArornuecKie U JUJAKTHYECKUE
MIPUHIIAITBI BAPUATUBHOTO Pa3BUBAIOIIECTO OOPa30BAHUS

A. JINYHOCTHO OPUEHTUPOBAHHBIC MTPUHITUIIBI: MPUHIMIT aIAITUBHOCTH; MPUHIIUII
Pa3BUTHUS, TPUHITUTT KOM(MOPTHOCTH.

b. KynbTypHO OpUEHTHPOBAHHBIE MPUHITUIIBI: IPUHIUMIT KAPTUHBI MUPA; MPUHIIUI
LEJIOCTHOCTU COJICp)KaHUSI OOpa30BaHMS; MPUHIUII CUCTEMAaTUUYHOCTH; MPUHITUI
CMBICJIOBOTO OTHOIIEHUSI K MUPY; TPUHIIUIT OPUESHTUPOBOUHON (YHKIIMM 3HAHUM;
MIPUHIIUI OTIOPBI HA KYJIBTYPY KaK MUPOBO33PEHUE U KaK KYIBTYPHBIN CTEPEOTHII.
B. JlesTeaIbHOCTHO OpPUEHTUPOBAHHBIC TMPUHIUIBI: MPUHIUN  OOy4YECHUS
JIEATEIIbHOCTH; MPUHIUIT YMPABISIEMOTO MEpexoja OT ACSATEILHOCTH B y4eOHOMU
CUTyallUu K JEATEJbHOCTH B >KU3HEHHOW CHUTyallMd; MPUHIUI T[epexoia OT
COBMECTHOM  y4eOHO-IIO3HABATEIBHON  JESITENIBHOCTHU K  CaMOCTOATEIbHOM
JEATEILHOCTH ydalerocss (30Ha ONMKAWIIEro pa3BUTHsI), MPHUHIIUI OTMOPHI Ha
IIPOIICCCHl  CIIOHTAHHOTO Pa3BUTHUS, MNPUHIMI (POPMHPOBAHHUS TOTPEOHOCTH B
TBOPYECTBE U YMEHUI TBOPUYECTBA.

[enssMu M3y4eHUsI XUMUHU B OCHOBHOM IIKOJIE SIBJISIFOTCS:

1) dopmupoBanue y oOy4aromuxcss yYMEHUS BHJIECTh U TOHUMATh IICHHOCTH
oOpa3oBaHus, 3HAYUMOCTh XHMHUYECKOTO 3HAHUS IS KaXKJIOTO YejIoBeKa
HE3aBUCUMO OT €0 MPO(PECCUOHAIIBHON AESITEILHOCTH;, YMEHUS pa3indarh (haKThl
Y OLICHKHU, CPABHUBATH OIIEHOYHBIE BBIBOJIbI, BUACThH UX CBS3b C KPUTEPUSIMHU OLIEHOK



U CBSI3b KPUTEPUEB C OMNpPENEICHHOW CHUCTEeMOW IIEHHOCTEH, (OopMyIupoBaTh U
00OCHOBBIBaTh COOCTBEHHYIO TIO3UIIHIO;

2) gopmupoBaHue y 00y4aroIMXcs LEIOCTHOTO MPEICTaBIECHUSI O MUPE U POJIH
XUMHUHU B CO3JaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KAPTUHBI MUpPA; YMEHUSA
OOBSICHATH OOBEKTHI U MTPOLIECCHI OKPYKAIOIIEH IeHCTBUTEIILHOCTH — IPUPOIHOH,
COLIMAJIBHOM, KYJIBTYPHOM, TEXHUYECKOW CPEIbl, UCIIOIB3Ys JUIsl STOTO XUMHUYECKHUE
3HAHMS;

3) npuoOpeTeHne 00y4aroIUMUCS OIbITa PA3HOOOPA3HOM JEATEIBHOCTH, TO3HAHUS
Y CaMOIIO3HAHUS; KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEN), UMEIOIINX
YHUBEPCAIBHOE 3HAYEHUE JUIA DPA3JIMYHBIX BHUAOB JIEATEIBHOCTU: PEIICHUSA
npoOsieM, TPUHATUS pEIICHUN, TMOWCKa, aHamu3a U 00paboTKU HH(OpMaIuy,
KOMMYHHKATHBHBIX HaBBIKOB, HABBIKOB U3MEPEHU, COTPYIHUYECTBA, O€30I1ACHOTO
oOpaleHusl C BEIIeCTBAMU B TOBCEAHEBHOM KU3HU.

Onucanue Mecta y4eOHOro nmpeaMera « XuMus» B y4eOHOM ILIaHe

Oco0eHHOCTH coziepkaHus Kypca « XUMHUsS» ABISIOTCS ITIaBHOW IPUYMHOM TOTO, UTO
B 0asucHoM yueOHOM (0Opa3oBaTelbHOM) IUIAaHE 3TOT MPEIMET MOSIBISETCS
NOCJIEIHUM B PSJy €CTECTBEHHO-HAy4YHBIX JUCLUIUIMH, IOCKOJBKY I €ro
OCBOCHHUSI WIKOJIBHUKHM JOJDKHBI 00JIafiaTh HE TOJBKO ONPEICIIEHHBIM 3aracoM
IIPEIBAPUTEIBHBIX €CTECTBEHHO-HAY4YHBIX 3HAaHUM, HO M JOCTAaTOYHO XOPOIIO
Pa3BUTBHIM a0CTPAKTHBIM MBIIIJICHUEM.

JIMYHOCTHBIE, = METANpPEIMETHBIE W NPEAMETHBIE PE3YIAbTAThl OCBOCHHUS
y4eOHOro npeaMera « XUuMUsH»

B3auMocBsI3b pe3ynbTaToB OCBOCHHS MpeAMETa « XUMHS» MOKHO CUCTEMHO
npeACTaBUTh B BHUAE cxembl. [Ipu 3TOM oO6o03Hauenue JIP (uuHuMs pa3BuTuHs)
YKa3bIBAET, YTO MPOABMKEHHUE YUAIIUXCA K HOBBIM 00pa30BaTeIbHBIM pe3yJIbTaTaM
MPOUCXONUT B COOTBETCTBUU C JIMHUSIMU PA3BUTHS CPEACTBAMH MPEIMETA.
JIMYHOCTHBIMHU pe3yAbTaTaMH U3yUEHUS NMpeAMeETa « XUMHUS) SIBIISIOTCS
CJIEyIOLIUE YMEHHUSL:

Oco3HaBaTk €AMHCTBO U LEJIOCTHOCTh OKPYKAOIIETr0 MUPa, BOBMOKHOCTH €r0
M03HAaBAa€MOCTH U OOBSICHUMOCTH Ha OCHOBE JIOCTH)KEHUHN HAayKH.
[TocTenenHo BeIcTpanBaTh COOCTBEHHOE 1IEIOCTHOE MUPOBO33pEHUE!
OCO3HAaBaTh NOTPEOHOCTH M TOTOBHOCTh K CaMOOOPA30BaHHUIO, B TOM YHCIIE U B
paMKax CaMOCTOSITEJIbHOM AESITEJIbHOCTH BHE ILIKOJIBI;

OLICHMBATh JKM3HEHHbIE CUTyallud C TOYKM 3peHus Oe3omacHoro oOpasza
KU3HU;

OLICHMBATh PKOJIOTMUECKUN PUCK B3aMMOOTHOILIEHUI YEJIOBEKa U MPUPO/IBI.
Bb16uparh nocTynku, HalleJIeHHbIE HA COXPAHEHUE U OEPEeXHOE OTHOLIEHUE K
pUpojie, 0COOCHHO KMBOM, N30€erasi MPOTUBOIOJIOKHBIX MOCTYIKOB,
MOCTENEHHO Y4Yach U OCBaMBasi CTPATETUIO PAlMOHAIBHOIO
IPUPOIONOIL30BAHMS.

CpenctBoM pa3BUTHS TUYHOCTHBIX PE3YJIbTATOB CIIYKaT yueOHBIN MaTepua
U TIPOJYKTUBHBIC 3a/IaHUs YICOHHKA, HAIIEJICHHBIC HA 0-10 JIMHUIO PA3BUTHUS —
YMEHHUE OLICHUBATh IIOBEICHHUE 4YEJIOBEKAa C TOYKH 3PEHUS XUMHUYECKOU
0€30IaCHOCTH 10 OTHOILIEHUIO K YEJIOBEKY U MPUPOJIE.



MeranpeaMeTHBIMU  pe3yJIbTaTaMU  U3Y4YEeHHs] Kypca «XUMUS» SIBISIETCS
(bopMHpOBaHUE YHUBEPCAIBbHBIX YueOHbIX nercTBuil (YY]I).

PerynsatuBubie ¥V Y/I:

CamocTtosTennbHO 00HAPYKUBATh U HOPMYIIUPOBATh YUEOHYIO MPOOIEMY,
OTIPENETATH el Y4eOHOH NeaTeIbHOCTH, BEIOUPATh TEMY MTPOCKTA.

BoiaBurars Bepcun penieHus: mpo0iieMbl, 0CO3HaBaTh KOHEUHBINA PE3yJIbTar,
BBIOMPATH U3 MPEAJIOKEHHBIX U UCKATh CAMOCTOSITEILHO CPE/ICTBA
JOCTUKEHUS LIEJIH.
CocrtaBnath (MHAMBUYABHO WIH B TPYIIE) IUIaH PElIeHUs PoOIeMbl
(BBITIOJIHEHUS TTPOEKTA).
Paboras no maHy, cBepsATh CBOM JCHCTBUS C LIETBIO U, TP HEOOXOIUMOCTH,
UCITPABIIATH OLIMOKHA CaMOCTOSITENBHO.
B nuanore ¢ yuuTenem cOBepLIEHCTBOBATh CAMOCTOSATEIBLHO BIPAOOTaHHbIE
KPUTEPUU OLICHKHU.
CamocTosTenbHO 00HAPYKUBATh U (HOPMYIHPOBATH NPOOJIEMY B KJIACCHOU U
WHUBUTyalIbHON yU4eOHOU JIeITeTbHOCTH.
BoigBurars Bepcun pernieHus: mpo0iieMbl, 0CO3HaBaTh KOHEUHBINA PE3YyJIbTar,
BBIOMPATH U3 MPEAJIOKEHHBIX U UCKATh CAMOCTOSITEILHO CPENICTBA
JOCTUKEHUS LIEJIH.
CaMoCTOSTENBHO 0CO3HABATh MPUYUHBI CBOETO yCIIEXa WM HEyCIexXa u
HAXOJIUTh CIIOCOOBI BBIXOJIa U3 CUTYAIIMU HEycIexa.

CpenctBom (opmupoBaHus perymsITUBHBIX Y VY] cioykaT TEXHOJOTHS
npoOJIEMHOr0O Jauajora Ha 3Tarne M3y4yeHHs HOBOTO MaTepualia U TEXHOJOTHUS
OIICHUBaHMS 00pPa30BaTENIbHBIX JOCTUKEHUN (YUEOHBIX YCIIEXOB).

ITo3naBarensHbIe Y Y]I:

AHanM3upoBaTh, CPABHUBATH, KJIIACCUPUIIMPOBATH U 00001IaTh (aKTHl U
SBJICHUA. BBIABIATH NPUUYMHBI U CIEACTBUS MPOCTHIX SABJICHUM.
OcylecTBIsATh CPaBHEHHE, CEPHUALMIO U KIIACCU(DHUKAIUIO, CAMOCTOSITEIbHO
BbIOMpasi OCHOBAHUS M KPUTEPHUH I YKA3aHHBIX JOTMUECKUX ONepaluii;
CTPOUTH KJIacCU(UKALINIO HA OCHOBE JTUXOTOMHUYECKOTO JIeJIeHNUs (Ha OCHOBE
OTpHULIAHUSA).

CTpouTb JIOTHYECKOE PACCYKICHHE, BKIIOYAIOIIEE YCTAHOBJICHUE IPUIMHHO-
CJICICTBEHHBIX CBSI3CH.

Co3znaBaTh CXeMaTHYECKHAE MOJIETH C BBIIEJIEHUEM CYILECTBEHHBIX
XapaKTEPUCTUK OOBEKTA.

CocTaBisATh T€3UCHI, Pa3IMYHbIC BUJbI IJIAHOB (MPOCTHIX, CIOKHBIX U T.I1.).
[IpeobpazoBbiBaTh MH(POPMALIMIO U3 OAHOTO BUA B APYrou (TabiauIly B
TEKCT | TIp.).

BbIunThIBaTH BCE YPOBHHU TEKCTOBOM MH(MOPMALIHH.

YMeTh onpenensiTb BO3MOXKHbIE UCTOYHUKHA HEOOXOAMMBIX CBEICHHUM,
MPOU3BOJIUTH MOUCK MH(OpMAIK, AHATU3UPOBATh U OLICHUBAThH €€
JIOCTOBEPHOCTb.



YMeETh UCIOIL30BaTh KOMITBIOTCPHBIC 1 KOMMYHUKAIIMOHHBIC TCXHOJIOTMU KaK
HHCTPYMCHT JJIAA JOCTHUKCHUSA CBOUX ueneﬁ. YMeTh BI)I6I/IpaTB ACKBATHBIC
3a1a4€ MHCTPYMCHTAJIbHBIC IIPOIPAMMHO-AIIIApaTHBIC CPCACTBA U CCPBUCHI.

KommynukarusHueie Y V]I

CaMOoCTOSTEIbHO OpPraHU30BbIBAaTh YUeOHOE B3aUMOICHCTBHUE B TPYIIIE
(ompenenaTh 001IKe eI, paclpeaeiiaTh POJiv, J0TOBAPUBATLCS APYT €

JPYTOM U T.1I.).

OTtcranBasi CBOIO TOUKY 3pEHHS], IPUBOJUTH APTYMEHTHI, IOATBEPAKIAAST UX
dhaxTaMu.
YMeTh B3ISIHYTh HAa CUTYaLMIO C HTHOW MO3HUIIMK U JOTOBAPHUBATHCS C JIIOAbMHU
VHBIX MTO3ULIHM.

CpeactBoM (popMupOBaHHSI KOMMYHUKAaTUBHBIX Y Y]] Cily>Kar TEXHOJIOTUS
poOJIEeMHOTO Juajora (MmooyXaarui U MOABOASIINI Auanor) u padoTa B
MaJbIX Tpynnax, TAkKe UCIOJIb30BAHUE HA YPOKAX AIEMEHTOB TEXHOJIOTUU

IMPOAYKTUBHOI'O UTCHUA.

BriOupaTh mocTymku, HallelIeHHbIE Ha COXpaHEHUE U OEPeKHOE OTHOIICHHE K MPUPOJIE, OCOOCHHO
JKUBOH, n30erast MPOTUBOIOJIOKHBIX IIOCTYIKOB, IOCTEIIEHHO y4ach U OCBauBasi CTPATEruio
PaIOHAIBHOTO MPUPOIOTIONB30BAHUS.

CpencTBoM pa3BUTHS JTMUYHOCTHBIX PE3YIBTATOB CIY>KaT y4eOHbIN MaTepual
U MIPOJYKTUBHBIC 3aJlaHUs YUYCOHHKA, HAIIEJICHHBIC HA 6-10 JIMHUIO PA3BUTUS —
yMEHHUE OIICHUBATh TOBEJICHUE 4YEJIOBEKAa C TOYKU 3PEHHS XHUMHYECKOU
0€30MacHOCTH 110 OTHOIICHUIO K YEJIOBEKY U MPUPOJIE.
MeTtanpeaMeTHBIMU  pe3ylibTaTaMUd  U3Y4YEeHHS Kypca «XUMUS» SBISETCS
dbopMupoBaHUE YHUBEPCAIBbHBIX YUeOHbIX nericTBuil (YY]I).

PerynsatuBubie ¥V Y/I:

CamocTrosTenbHO 00HAPYKUBATh U (HOPMYIUPOBATH YUEOHYIO MPOOIEMY,
OTIpeJIeNIATh 1Ieh






4. YCJIOBHUSA PEAIMBAIIMA JIUCHUIIIUHBI
7 KJACC
(35 4ACOB, 1 YAC B HEJIEJIIO)
COJAEPKAHUE KYPCA

BBenenmne (6 1)

Xumus - HayKa O BEUIECTBAX, X CBOWCTBAX M mpeBpamieHusix. llonstue o
XUMHUYECKOM 3JIEMEHTE M (popMax €ro CylieCTBOBAaHHUsS: CBOOOIHBIX aTOMaXx,
MIPOCTBIX U CIIOKHBIX BEILIECTBAX

[IpeBpamienuss BemecTB. OTIUYME XUMUYECKUX PEAKIUA OT (PU3MUECKUX
ABJIEHUN. POJIb XUMUU B )KM3HU YEJIOBEKA.

Kparkue cBeneHust U3 UCTOPUU BOSHUKHOBEHUS W pa3Butus xumuu. Ilepuon
anxumud. [Tonstue o punocodcekom kamue. Xumus B XVI B. Pazpurue xumun
Ha Pycu. Posib OT€UECTBEHHBIX YUEHBIX B CTAHOBJICHUM XMMUYECKON HAYKU -
paborst M. B. JlomonocoBa, A. M. bymnepora, [[. W. MeHnneneena.
XUMHYECKasi CUMBOJIMKA. 3HAKH XUMHYECKUX 3JIEMEHTOB M MPOUCXOKICHUE
ux Ha3zBaHuil. Xumudeckue Gopmynbl. HWuaekchl u KOO PUITMEHTHI.
OTHOCHUTENIbHBIE aTOMHAsi U MOJEKYJIIpHas Macchl. Pacuer MaccoBod [10yH
XUMHUYECKOTO dJIeMeHTa 1o (popmyrie BeliecTna.

Ilepuonnueckas cucrema xumudeckux sinemeHToB /. M. Mennaeneesa, ee
CTPYKTypa: Majbie U OONbIINE TEPHUOABI, TPYIIBI M MOATPYNIbl (TIaBHAS U
nobounast). Ilepuommyeckas cucreMa Kak CHOPaBOYHOE TMOCOOHME ISt
MOTYYEHUS CBEACHUN O XUMUYECKUX PJIEMEHTAX.

Pacuernbie 3amaun. 1. HaxoxkneHne OTHOCUTENBHOM MOJEKYISIPHOW MacChl
BELIECTBA IO €ro XuMuyecko Qopmyne. 2. Bpluncienue maccoBod A0IU
XUMHUUYECKOTO 3JIEMEHTA B BELIECTBE 10 €ro hopmyIie.

[Ipaktuueckast pabora Ne 1 IlpaBuiia TexHHKH 0€30MaCHOCTH MpU padboTe B
xumMuyeckoM kabunere. [Ipuemsl oOpaiieHus ¢ 1abopaTropHbIM
000py/IO0BaHUEM U HarpeBaTeIbHBIMU MTPUOOPAMHU.

Tema 2. AToMbl XUMHYECKHX 3J1eMEHTOB (6 1)

ATOMBI Kak (opma CyIIECTBOBAHMS XHUMHYECKUX dIeMEHTOB. OCHOBHbBIC
CBEJICHUS O CTPOCHUM aTOMOB. /[0oKa3arenbCcTBa CII0KHOCTH CTPOEHHUSI aTOMOB.
Omnwitel Pezepdopma. [InanerapHas Mmoaens CTpoeHUs aToMa.

CocTtaB aTOMHBIX siiep: MPOTOHBI M HEUTpPOHbI. OTHOCUTENIbHAS AaTOMHAas
Macca. B3amMoOCBs3b TOHSATUN «HPOTOH», «HEUTPOH», «OTHOCHUTEIbHAS
aToMHasi Maccay. M3MeHeHre Juciia TpOTOHOB B sJipe aroma - oOpa3oBaHUE
HOBBIX XUMHYECKHUX JIEMEHTOB. MI3MEHEeHUE Ynclia HEUTPOHOB B SIJIPE aroma -
oOpazoBaHue n30tTornoB. COBPEMEHHOE ONPEIeICHUE TMOHATUS «XUMHUYECKUM
aneMeHT». M30Tombl Kak pPasHOBUAHOCTA aTOMOB OJIHOTO XHWMHUYECKOTO
ayieMeHTa.  JNeKTpoHbl. CTpOeHHE JJIEKTPOHHBIX 000JOYEeK aTOMOB
xuMmudeckux 3neMeHToB Nel-20 nepuonnueckoi cuctemsl . 1. Menneneena.



[lonsiTHE © 3aBEpIIEHHOM W HE3aBEPUIEHHOM 3JIEKTPOHHOM  CIIO€
(3HepreTrueckoM ypoBHe). Ilepronnueckas cucreMa XUMHYECKUX 3JIEMEHTOB
J. YI. MenneneeBa u CTpoeHHE aTOMOB: (PU3UUECKUI CMBICT MOPSIKOBOTO
HOMeEpa NIEMEHTa, HOMepa IPYIIIbI, HOMepa IEpPHOAa.

M3MmeHeHue nciia 3IeKTPOHOB Ha BHEIIHEM 2JIEKTPOHHOM YPOBHE aToMa
XMMHUYECKOTO 3JIEMEHTa - 00pa30BaHHUE IMOJIOKUTEIbHBIX M OTPHULATEIbHBIX
MOHOB. MoHBI, 00pa3oBaHHBIE aTOMaMU METAJUIOB M HeMmeTaioB. [IpuunHbl
WU3MEHEHMSI METAJUIMYECKUMX W HEMETAJUIMYECKHMX CBOWCTB B IMEPUONAX U
rpymnmax.

OOpaszoBanue OWHApHBIX coenuHeHUU. [loHATHE 00 HMOHHOUW CBS3H.
Cxembl 00pa30BaHusi HOHHOI CBSI3H.

B3anMoneiicTBue aTOMOB XHMHUYECKUX 3JIEMEHTOB-HEMETAJIJIOB MEXKIY
co00i1 - 00pa3oBaHMe ABYXaTOMHBIX MOJIEKYJ ITPOCTHIX BellecTB. KoBaneHTHas
HEMOJIAPHAs XUMUYECKasl CBSI3b.

DJEeKTpOHHbIE M CTPYKTypHblE (opmynbl. B3anmopeiictBue aTtoMoB
XMMHYECKHUX 3JIEMEHTOB-HEMETANIOB MEXy COO0H - 00pa3oBaHuEe OMHAPHBIX
COCIIMHEHUA  HEMETAUIOB.  OJIEKTPOOTpULATENbHOCTh.  lloHATHE O
KOBAJICHTHOM ITOJIIPHOU CBSI3H.

B3anMoneiicTBUE aTOMOB XUMHYECKHX 3JIEMEHTOB-METAIOB MEXKIY

coboi - 06pa3013aH1/Ie MCTAJNIMYCCKHUX KpHUCTAJIJIOB. [Tonsitue 0
METaJJIMUECKOM CBSI3U.
HGMOHCTpaHHH. MOI[GJII/I aTOMOB XUMHWYCCKHX 9JICMCHTOB.

[Tepuoguueckas cucrema xumuieckux emMeHToB . 1. Menneneena.
KonTponbHas padota Nel

Tema 3. IIpoctsie BemecTBa (3u)

[Tonoxxenve MeTaIOB W HEMETAJIOB B TEPUOJAMYECKOM CHCTEME
xumudeckux smemeHToB . . MenneneeBa. Baxknernime npocTeie BEMIECTBA
- METaJUIBL: JKeJIe30, alFOMUHUN, KaJlblIMk, MarHui, HaTpui, kaaui. Oomme
(dbu3nYecKue CBOMCTBA METAJIJIOB.

Bakneiiive npocThie BelIecTBa - HEMETAJUIbI, 00pa30BaHHBIE ATOMAMHU
KHCIIOPO/Ia, BOJOPO/Ia, a30Ta, cephl, hocdopa, yrepoaa. CriocoOHOCTH aTOMOB
XUMUYECKUX DJIEMEHTOB K 00pa30BaHHUIO HECKOJBKHMX MPOCTHIX BEIIECTB -
ajoTponus. AJUTOTponHble MomuduKanuu kuciopona, dochopa u onosa.
Merannuyeckue M HEMETAUIMYECKUE CBOMCTBA MPOCTHIX  BEIIECTB.
OTHOCUTENIBHOCTh  JICJICHUSI  IPOCTBIX  BEIIECTB HA  METAUIBI U
HemeTtasuibl.Ilocrosinaast ABoraapo. KonnuectBo BemniectBa. Mosb. MonsipHast
Macca. MonsapHblii 00beM Ta3000pa3HbIX BemiecTB. KparHble eauHUIIbI
KOJINYECTBA BEIIECTBA — MWUIMMOJb U KHUJIOMOJb, MUJUTUMOJISIpHAsT |
KHJIOMOJISIpHASI MACChl BEIIECTBA, MIJUTUMOJISIPHBIN U KUJIOMOJISIPHBIN 00BEMBbI
ra3z000pa3HbIX BEIIECTB.

Pacuerbl ¢ HCHONB30BaHUEM TMOHSATUM «KOJUYECTBO BEIIECTBAY,
«MOJISIPHAST MAaccay, «MOJIIPHBIN 00bEM Tra30By», «IOCTOSTHHAS ABOTAIPO».

Pacuernble 3amaun. 1. BbluncieHue MOJISIPHOW MacChl BEHIECTB I1O
xumMudeckuMm  dopmynam. 2. Pacderpl ¢ HCMONB30BAaHUEM TOHSATUN



«KOJIMYECTBO BEIIECTBA», «MOJIIPHAS Maccay, «MOJISIPHbIA OOBEM Ta30By,
«TIOCTOSTHHAsE ABOTaIpO».

Jlemonctpauuu. Hekotopble MeTamuibl M HEMETAUIBI  KOJIMYECTBOM
Benectna 1 Monb. Mozenb MoJsIpHOTO 00beMa ra3000pa3HbIX BELIECTB.

Tema 4. CoequHeHUsI XUMHYECKHUX d1eMeHToB (11 u)

Crenenbp okucieHus. OnpeneraeHue CTENEHU OKHUCIIEHHUSI SJIEMEHTOB IO
xuMuueckor dopmyne coeauHenus. CoctaBieHue (opmya OHWHAPHBIX
COEIMHEHUM, 001nii crioco0 WX Ha3bIBaHUS. buHApHBIE COSAMHEHUS: OKCHUIBI,
xnopuabl, cymbbuael u ap. CocraBienne ux Qopmyn. I[lpencraBurenu
OKCUJIOB: BOJIa, YIVICKHCJIBIA Tra3 W HeraiieHas u3BecThb. [IpeacraBurenu
JIETY4YHUX BOAOPOIHBIX COSAMHEHUN: XJIOpOBOAOPOA U aMmmMuak. OCHOBaHUS, UX
COCTaB W Ha3BaHUsA. PacTBOpMMOCTH OCHOBaHMN B Boje. Tabmwuiia
pacTBOPUMOCTH THUIPOKCHIOB M cojed B Boje. [IpencraBurenu miesnoven:
TUJPOKCUJIBI HATPUS, KaJIus U Kayiblysl. [[oOHATHE 0 KaueCTBEHHBIX PEAKIIMIX.
Nuaukaropsl. I3MeHeHnEe OKpacKu MHAUKATOPOB B IIEJIOYHOM CpEI€.

Kucnore, wux cocraB u Ha3BaHums. Kriaccudukamuss  KHUCIIOT.
[IpencraBuTeNnM KUCIOT: CEpHasi, COJisHAs M a30THas. M3MeHeHHe OKpacku
WHJIMKaTOPOB B KUCIIOTHOM cpejie.

Conu KaK TPOU3BOJIHBIE KUCIOT MU OCHOBaHUM. X cOCTaB M Ha3BaHWUSI.
PactBopumocTts cosneii B Bozae. llpencraBurenu cojie: XJIOpPUI HATPU,
KapOoHaT u Gocdar KaabLus.

AmMop(dHBIE 1 KPUCTATUTMYECKUE BEIIESCTRA.

MexXMONEeKyIApHbIE  B3aUMOAECHCTBUA.  THIBI  KPUCTATIMYECKHUX
pelIeTOK: MOHHAs, aTOMHAsl, MOJIEKYJISIpHAasl U MeTajuindeckasi. 3aBUCUMOCTh
CBOMCTB BEIIECTB OT TUIIOB KPUCTAIMYECKUX PEIIETOK.

BemecTtBa MONEKYJISIpHOTO HW  HEMOJIEKYISIPHOTO CTPOEHHS. 3aKOH
MOCTOSIHCTBA COCTaBa JJIsl BEIIECTB MOJICKYJSPHOTO CTPOCHUS.

YucTteie BemecTBa 1 cMecH. [IpuMephl )KUJIKUX, TBEPABIX U ra3000pa3HBIX
cMmecer. CBOMCTBAa YHCTHIX BEHIECTB M cMece. Mx cocraB. MaccoBas u
0o0bEMHas JOJIU KOMIIOHEHTa cMecH. PacdeThl, CBI3aHHBIE C MCITOIL30BAHUEM
TIOHSATHUS JOJIS.

Pacuetnsie 3agaun. 1. Pacuet MaccoBoii 1 00bEMHOI J0JIEH KOMIIOHEHTOB
CMecH BellecTB. 2. BpumcieHue MaccoBOW JOJIM BEIIECTBA B pacTBOpE IO
M3BECTHOM MAacce€ PACTBOPEHHOIO BEMIECTBA M MacCe€ pPacTBOPUTENS. 3.
Briuncnenne Mmacchl pacTBOPSIEMOTO BEIIIECTBA M PACTBOPHUTEIS, HEOOXOIUMBIX
JUIS. IIPUTOTOBJICHUS OIPEIEICHHONM MAaccChl pacTBOpa ¢ U3BECTHOU MAaCCOBOM
JI0JIEN PACTBOPEHHOTO BEIIIECTRA.

Hemonctpanuu. O6pa3ibl OKCUI0B, KUCIOT, 0OCHOBaHUM U coneil. Moaenu
KPUCTAINTHYECKUX PEIICTOK XJIOpHa HATpus, aamasa, okcuaa yriepona (I1V).
B3peiB cMecu Bomopoma ¢ BoszayxoMm. CrocoObl pasneneHusi cMmecew,
JUCTHIIISIAS BOJIBI.

JlaGoparopHbIe OMBITHI. 1. 3HAKOMCTBO ¢ 00pa31laMH BEIIECTB Pa3HBIX KJIACCOB.
2. Pa3genenue cmecei.



[TpakTrueckas padora Ne 2 OuncTka 3arpsi3HEHHON MOBapEHHOM COJH.
[Ipaktuueckast padborta Ne 3 IIpuroroBneHue pacTBopa caxapa U ONpeecHue
MacCOBOI1 JI0JIM €TO B PACTBOPE.

KonTtponbHas padota No 2

Tema 5. U3MeHeHUs1, NPOUCXOASALINE C BelleCTBAMHU (3u)

[lonaTne sBIEHUN KaK W3MEHEHUW, MPOMCXOIAIIMX C BEHIECTBAMM.
SIBneHus1, CBA3aHHBIE C U3MEHEHHEM KPHUCTAJUIMYECKOTO CTPOCHUS BEIIECTBA
IIPU TTOCTOSIHHOM €T0 cOCTaBe, (hu3udeckue siBineHus. Guznueckue sSBICHUs B
XUMHH: JUCTUIUISILUSA, KPUCTAIUIN3ALNsl, BBIIIAPUBAHUE U BO3TOHKA BEILECTB,
neHTpudyrupoBaHue.

SIBneHuns, CBA3aHHBIE C U3MEHEHMEM COCTaBa BELIECTBA, - XMMUYECKHUE
peakuuu. [Ipu3Haku u ycioBusl MPOTEKAHUA XUMHUYECKUX peakuui. [lonsTue
00 5K30- W SHIOTEPMHUYECKHX peakiusX. Peakuuu ropeHus Kak 4YacTHBINA
CIIy4yal dK30TEPMHUUYECKUX PEAKLMM, TPOTEKAOIINX C BBIJICIICHUEM CBETA.

3aKOH COXPaHEHHs MAacCChl BEIECTB. XUMUYECKHE YPAaBHEHUS. 3HAUCHUE
UH/IEKCOB U K03 unimeHToB. CocTaBlieHNE YPaBHEHUN XUMUYECKUX PEAKIIHIA.

PacueTrsl 0 XMMHYECKUM ypaBHEHUAM. PenieHue 3a1a4 Ha HAXOXKJIEHHUE
KOJIMYECTBA BEIECTBA, MACChl WIIM 00bEMa MPOIYKTa PEAKIIMU 110 KOJTUYECTBY
BEIIECTBA, Macce WIM 00beMy MCXOAHOro BewlecTBa. PacueTsl ¢
UCIIOJIb30BAHUEM TIOHATHUSA «J0J», KOITA UCXOMHOE BEIIECTBO JAHO B BUJE
pacTBOopa C 3aJaHHOM MAacCOBOM J0JIEM pPAacCTBOPEHHOIO BEILIECTBA WIIU
COJIEPKUT ONPENEICHHYIO JIOII0 MPUMECEN.

Peakunm paznoxkenus. IloHATHE O CKOPOCTH XUMHYECKUX DPEAKIUM.
Karammsaropel. ®epMeHTHI.

Peakunm coenunenunsa. Katanutnueckne W HEKATAIUTUYECKUE PEAKIIUU.
OOparuMble 1 HEOOPATUMBIE PEAKLIUU.

Peakunn 3amerenns. DIEKTPOXUMHAYECKAN Pl HAPSKEHUN METAJLIOB,
€r0 MWCIOJb30BaHUE JUIA IIPOTHO3MPOBAHUSA BO3MOKHOCTH IPOTEKAHMS
peakuui Mexay MeTajulaMd U pacTBOpPaMU KHUCIIOT. Peakuuu BBITECHEHUS
OJITHAX METAJIJIOB U3 PACTBOPOB UX COJIEU NPYTUMHU METAJIIAMH.

Peakiuu oOmena. Peaknuu HeWTpanuzanuu. YCIOBUS TNPOTEKAHUS
peakuuii oOMeHa B pacTBOpax 0 KOHIIA.

Tunel XUMUYECKUX peakuuid (10 MPU3HAKY «YUCIO U COCTAB MCXOJHBIX
BELIECTB M MPOAYKTOB pEakUMW») Ha NPHUMEpPE CBOMCTB BOAblL. Peakmus
PAa3NOKEHUS - DJEKTPOIU3 BOABL. Peakuuy cCOequHEHHs - B3aUMOZCHCTBHE
BOJIbI C OKCHUJIAMH METAJIJIOB M HeMeTauloB. [lonsiTue «ruapokcuasny. Peakuumn
3aMENIEHU - B3aMMOJECUCTBUE BOJBI C IIECJIOYHBIMU U LIEJTOYHO3EMEIBHBIMU
Metasuiamu. Peakiium oOMeHa (Ha mpumepe ruaponsa cyabduia antoMuHus 1
KapOua KaJbIus).

Pacuernble 3agaun. 1. Beruuciaenue no XuMU4eCKUM YpaBHEHUSIM MAcCChI
WM KOJMYECTBA BEIECTBA IO M3BECTHOM MAacce MJIM KOJIMYECTBY BEILECTBA
OJHOTO M3 BCTYHNAIOIIMX B PEAKIMIO0 BEIIECTB WJIH MPOIYKTOB PEAKLHH. 2.
Brruncnenue maccnbl (KOJIMUeCTBa BELIECTBA, 00bEMa) MPOAYKTa PEaKLIUH, €CIIH
M3BECTHA Macca MCXOIHOIO BEUIECTBA, COAEPIKALIETO ONPENCIICHHYIO JOJII0



npumeceid. 3. Beraucienne Macchl (KOJIMYECTBa BEIIECTBA, 00heMa) TMPOIYyKTa
peaklMM, €CiIM M3BECTHA Macca pacTBOpa M MaccoBasl JI0JIsI PACTBOPEHHOIO
BELIECTBA

Hemonctpauuu. Ilpumepsl (Qu3nueckux sBICHHUM; a) IUIaBICHUE
napaduHa; 0) pacTBOpeHHE NEepMaHTaHara Kaiaus;B) AudQy3usi TyHIUCTHIX
BEIIECTB C TOpSIIEH JaMIOYKM HakaluBaHusi. I[IpuMmepbl XUMHUYECKHX
SBJICHUW: a) TOpEeHHe MarHus; 0) B3aMMOJCHCTBUE COJSTHOM KHUCIOTHI C
MpaMOpOM WJIK MesioM; B) noiydeHue ruapokcuaa meau (Il); r) pactBopenue
MOJIyY€HHOTO THJIPOKCUA B KUCIIOTaX; /1) B3aumozeiictBue okcuna meau (II) ¢
CEpHOI KUCIIOTOM MpU HArPEBaHUU; €) PA3I0KECHHE MepPMAaHTaHaTa Kaaus; XK)
B3aMMOJICHCTBHE pPa30aBICHHBIX KHUCIOT C METalUlaMH; 3) paslioKeHHUe
NEPOKCH/Ia BOJAOPOJA.

JlaGoparopubie onbIThl. 3. CpaBHEHHE CKOPOCTHM HCHApPEHUs BOJABI U
COUpTa IO HCYE3HOBEHHUIO MX Kamelb Ha (QUIbTpoBaJbHOW Oymare. 4.
Oxkucnenue Menu B IUIAMEHH CHUPTOBKM Wim ropenku. S. [lomyTHeHue
M3BECTKOBOW BOJbI OT BBIABIXaEMOro yriekucioro rasza. 6. Ilomydenwue
YIJIEKHUCIIOTO T'a3a B3aUMOJCHCTBUEM COJbI U KUCITIOTHI. 7. 3aMEIICHUE MEJIU B
pactBope xiopuaa menu (1) xenezom.

Kontponbhas padora Ne 3

Tema 6. PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3/1eKTPOJIUTOB (6

%)

PactBopenue kak pusnko-xumuueckuil mpouecc. [lonstue o rugparax u
Kkpucramioruaparax. Pacteopumocts. KpuBble pacTBOPUMOCTH KAaK MOZEIb
3aBUCHMOCTH  PAaCTBOPUMOCTH  TBEPIABIX BEIIECTB OT TEMIIEPATYpPBHI.
HacpllieHHbIE, HEHACHINIEHHBIE W IIEPECHIIIEHHBIE PACTBOPBL. 3HAUYCHHE
PacTBOPOB ISl TPUPOABI U CENBCKOTO XO3A1CTBA.

[TonsiTue 00 ODNEKTPOIUTUUECKON JUCCOIMAIUU. OJIEKTPOJIUTHI U
HE3JICKTPOJIUTBL. MEeXaHU3M JTUCCOLMALIMU JICKTPOIIMTOB C PA3JIMYHBIM TUIIOM
XUMHUUYECKOU CBsi3U. CTeNEHb 3IEKTPOIMTHYECKON nuccouranuu. CUIIbHbIE U
ci1a0bIe DIIEKTPOJIUTHI.

OCHOBHbBIE TIOJIOKEHHUSI TEOPUHM DIEKTPOIUTHYECKON JIUCCOLMALINH.
HonHbie ypaBHEHHS peakivii. YCIOBUS MPOTEKAHUS PEaKiud 0OOMEHa MEXTy
AIIEKTPOJINTAMH JI0 KOHIIa B CBET€ MOHHBIX Tpenctabinenuii. Knaccuduxarus
MOHOB U UX CBOWCTBA.

Kucnotsl, ux knaccudukanus. Jucconumanus KUCIOT U UX CBOMCTBA B
CBETE TEOPUHU DICKTPOJIMTUUYECKON auccouratn. MoOJIeKyIsspHbIE U UOHHBIE
YpPaBHEHUs PEAKIMUA KHUCIOT. B3auMOAEHCTBUE KHUCIOT C METaJUIAMMU.
DIIEKTPOXUMUYECKUH PsiJl HAPSIKEHU METAJUIOB. B3anmonencTBue KUcior ¢
OKCUJAMH METAJUIOB. B3anMMOAENHCTBUE KUCIOT C OCHOBAHUSIMHU - PEAKLIUS
HeWTpanu3auuu. B3auMonencTBue KUCIOT ¢ coisiMu. lcnonb3oBaHue
TaOJIUIIBI PACTBOPUMOCTH JJISI XaPAKTEPUCTUKN XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccudukanus. Jlucconuanuss OCHOBAHUHW H UX
CBOWCTBA B  CBETE€  TEOPUHU  DBJIEKTPOJUTHUYECKOW  JUCCOLIMALIMM.



B3aumopeicTBue OCHOBaHUN C KUCIOTaMU, KUCJIOTHBIMU OKCHJIAMU U COJISIMU.
Hcnonb3oBanue TaONHIBI pACTBOPUMOCTH JIJISI XapAKTEPUCTUKA XUMUYECKUX
CBOMCTB OCHOBaHWM. Pa3nokeHne HEpacTBOPUMBIX OCHOBAaHMM IpPH
HarpeBaHUH.

Conu, ux ximaccudukanuss U AUCCOLMALMS PA3IUYHBIX THUIIOB COJICH.
CBoiicTBa cOJEd B CBETE TEOPUU DJIEKTPOJIUTHUYECKON HCCOLHALNU.
B3anmopelicTBue coieil ¢ MeTajulaMu, YCIOBUS MPOTEKAHUS 3TUX PEAKIIUi.
B3aumopeiictBue coiiei € KHCIOTaMH, OCHOBAaHUSIMH M COJIAMH.
Hcnonb3oBanue TaOIMIbI pACTBOPUMOCTH JIJISI XapaKTEPUCTUKUA XUMUYECKUX
CBOMCTB COJIEH.

O60061enHne cBefeHn 00 OKCHUIAX, UX KIACCH(PHUKAIMN U XUMUYECKUX
CBOMCTBax. [ eHEeTHUECKHE PSAJIBI METAIUIOB M HEMETAJIOB. [ eHETHUECKas CBS3b
MEXKy KJIACCAMU HEOPTaHMYECKHUX BEIIECTB.

OKHMCANTENPHO-BOCCTAHOBUTENBHBIE  PEAKIUU. Oxucnurens  H
BOCCTaHOBUTEIb, OKHCIIEHUE U BOCCTAHOBIICHUE.

Peakiuu wmoHHOro oOMeHa ¥  OKHCIMTEIHbHO-BOCCTAaHOBUTEIHHBIC
peakuuu. CoOCTaBIIEHHE YpPaBHEHUW OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii METOI0M 3JIEKTPOHHOTO OaslaHca.

CBoiicTBa MPOCTHIX BELIECTB - METAJUIOB U HEMETAJIOB, KUCIIOT U COJIEH
B CBETE MPEACTABIECHUIN 00 OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX MTPOLIECCAX.

JleMoHcTpauuu. HMcneiTaHue BEIECTB W WX PAcTBOPOB  Ha
AIIEKTPOIPOBOAHOCTD. 3aBUCUMOCTBD 3JIEKTPOIPOBOJHOCTH YKCYCHOM KHCIIOTBI
OT KOHIIEHTpalnuu. B3anmoneicTBHE LIMHKA C CEpOM, COJSHOW KHUCIIOTOM,
xnopuaoM meau (II). l'openne maruus.

Jlaboparopubie onbIThI. 8. Peakiuu, XapakTepHbie A1 pACTBOPOB KUCIIOT
(constHOM MM cepHoil). 9. Peakuuu, XxapakTepHble JJi1 pacTBOPOB ILIEIOYEH
(runpoxcuyoB Harpuss wiau  Kanus). 10, Iloaydyenwe wu  cBOICTBa
HEpPacTBOPUMOI0 OCHOBaHHUs, Hanpumep ruapokcuaa meau (II). 11. Peaknum,
XapaKTepHbIE NI paCTBOPOB coJjeil (Hampumep, st xiopuaa meau (11)). 12.
Peakiuu, xapakTepHble IJii OCHOBHBIX OKCHUJIIOB (HampuMmep, Uisl OKCHIa
kaneius). 13. Peakiuu, xapakTepHble IJis KUCIOTHBIX OKCHIOB (Hampumep,
JUUISL YIJIEKUCIIOTO rasa).

[Tpaktuueckas padora Ne 4 CBoiicTBa KUCIIOT, OCHOBaHUM, OKCHUJIOB U COJIEH.
[Ipaktuueckast pabora Ne 5 Pemnienue skcriepuMeHTalIbHBIX 3a/1a4.
Wrorosas KOHTpOJIbHASI paboTa 3a Kypc XMMHUH 7 Kiiacca

KAJIEHIAPHO - TEMATHYECKOE IIVIAHUPOBAHUE

KoJ- Bo KoOHTpOJIBH CpoKku
Hazsanue Tembl 4acoB ble Teo nposeseHUA
MepONnpHUsTH
A
1 Tpumectp
1. Beenenue. 1
[Ipenmer xumun 1
11. Baxnelimue 21
XUMHAYECKHE TTOHSATHSI.




BemectBa

ATOMEL. XUMHUYECKUE
SJIEMEHTEL.

XUMHUYECKHUE (DOPMYIIBL.
OtHocuTenbHas
MOJIEKYJIIpHas Macca
BEIIIECTBA

BaneHTHOCTbD.
Onpenenenue
BAJIEHTHOCTH IIO
dhopmyaam.

Cocrasnenue dpopmyi
10 BaJICHTHOCTH.

XUMUYECKHE peaKluu
[Ipu3naku u ycioBus

MIPOTEKAHUS .
XUMHUYECKUX PEAKIUH.

TUnbl XUMUYCCKHUX
peakuu

IIpaxkTnaeckas pabora
«XVMUYECKUE SBIICHHUSL.
[Ipu3naku u ycnosus
IIPOTEKAHUS .
XUMHYECKHUX PEAKLIUN»

3aKOH COXpaHCHUS
MAacChI BEIECTB.
XUMHYECKHE YPAaBHEHUS

YpaBHEHUS XUMUYECKUX
peaKuuid.

Pacuérsl 10 ypaBHEHUAM
XMMHYECKHUX PEaKIUN.

KontpomnrHag padboTta Ne
2 no teMe «Baunelmue
XUMHUYECKUE ITIOHATUA.

I'T. Kimaccel
HEOPraHUYECKUX
BeniecTB. THITEI .
XUMHUYECKHUX peaKiuid (
yaca )

HpOCTHe BCIICCTBA

Bonopoa. Kucnopon.

Bo3zayx.

OKCHUIEBL.

XUMHYECKHE CBOMCTBA
OKCHJIOB.

PR RN

Bopna. Pacteopsl.

[EEN

KonTponbnas padora
Ne2

[EEN

Kucmorer. CBoiicTBa
KUCIOT.

CocraB n
KJIacCU(UKALIUS KHCIIOT.

CamMocTosTeabHas
pabota

Conu.

IIpakTnueckasa pabora
«XUMHYECKHE PEAKIINH,
XapaKTEPU3yIOIINe
CBOMCTBA BELIECTBY.

OcHoBauus. CBOICTBA U
KIacCupUKAIUS
OCHOBaHUU

AM(pOTEPHOCTD




AwmpotepHbie
COCTMHEHUSL.
Knaccudpukanus 1

BEIIICCTB.
CBs13u Mexny 1
HEOpraHn4YeCKUMU
BCIICCTBAMM -
MPEACTAaBUTEIIAMU
Pa3HBIX KJIACCOB

[Ipumenenue BemecTs B 1
MIPOMBIIIJICHHOCTH U B

OBITY.
00o001IEHKE, 1
cucTeMaTtusanus u
KOppPEKLHs 3HAaHUU 1
€HUIl 110 TEME
«Kimaccer
HEOPraHUYECKUX
BenlecTB. TUIb .
XUMHYECKHUX PEaKIINi»
KontpoarsHasg padborta Ne 1
3 o Teme «Kitaccel
HEOPraHUYECKUX
BeliecTB TUNbI .
XUMHYECKUX PEaAKIU».

8 Kiacc
(36 yacoB, 1 yac B He1e110.)

coziepXKaHue Kypca

TEMA 1. O0mas xapakrepucTHKa XUMHYECKHX JIEMEHTOB U XUMHYe-
ckux peakuuid. ( 10 yacos)

XapakTepucTUKa XMMUYECKOTO 3JIEMEHTA HA OCHOBAHUH €T0 TOJIOKEHHUS B

MIEPUOANYECKON cUCTEME XUMUYecKuX dieMeHToB .M. Menaeneena.

XapakTepuCcTUKa XUMUYECKOIO 3JIEMEHTA HA OCHOBAHUH €I0 MTOJIOKEHUS B

MEPUOANYECKON CUCTEME XUMHUYECKUX dieMeHTOB [[.11. Menneneena.

XapakTepuCTUKAa XMMUYECKOIO 3JIEMEHTA 110 KMCIIOTHO-OCHOBHBIM CBOM-

CTBaM 00pa3yeMbIX UM COeTUHEHUH. AMDOTEpHBbIE OKCUIBI U THUIPOKCUIBI.

Ilepnonnuecknii 3aK0OH ¥ NEPUOJUYECKAST CUCTEMA XUMUYECKUX 3JIEMEHTOB

JI.1. Menneneena.

XrMHUYecKasi OpraHu3anys MpupoIbl.

Knaccudukanus XuMUYECKUX peaKuu.

CKOpOCTh XUMHYECKUX PEAKIIH.

Kartanuzaropse! u katanus.

O060011IeHue 1 cucTemMaTu3alus 3HaHUu 1o TeMe «O011ast XapakTepucTUKa

XUMHUYECKUX DJIEMEHTOB U XUMUUECKUX PEAKIIHI».

Kontposnbhas padora Ne 1 o teme «OO0m1as XxapakTeprucTUKa XUMHYECKUX

AJIEMEHTOB U XUMUYECKHUX PEAKLIUI.

Merasl.

[Tonoxxenune meramioB B [ICX3 u cTpoeHre UX aTOMOB.

XHWMHUYECKHE CBOMCTBA METAJIOB.



[lony4yeHnue meTamios.

Koppo3uns mertamos.

[[{enounble METAJLIIBI.

beprwiunit, Maraui ¥ mMEI0YHO3EMEbHBIE METAJLIIBI.

AJIFOMUHUI.

Keneso.

O06o0611eHNE ¥ cCUCTeMAaTH3allks 3HaHUH 110 TeMe «MeTasutbDy.
[TpakTukym KontposbsHas padora Ne 2 mo teme «MeTauiby.

1. CpoiicTBa METANIOB U UX COEIUHEHUM.

Ocy1iecTBIEHNE [IEMOYKU XUMUYECKUX MPEBPAIICHUH.
DKCIEepUMEHTAIBHBIC 33]]a4U 110 TOJYYEHHUIO U PACTIO3HABAHUIO METAJLIIOB.
TEMA 2. Hemertanbl. (15 yacoB)

Hewmetamibl: atoMbl 1 IpocThie BeniecTBa. Kuciopon, 030H, BO3AyX.
Bopopon.

Boga. Bona B xu3HM dejloBEKa.

["amoreHsl.

CoenuHeHMs TaJoTeHOB.

[Tonmy4yeHue rajioreHoB. buosiornyeckoe 3HaueHUE U MPUMEHEHHE raJIOTEHOB
1 UX COCIUHEHU.

Kucnopon.

Cepa.

CoenuHeHus cepol.

CepHas KucCIIOTa KakK 3JIEKTpOoauT. CoNu CEpHOM KUCITIOTHI.

CepHas kuciioTa Kak okuciutelb. [lolydeHue u mpuMeHeHUe CEPHOM Kuc-
JIOTHI.

A30T.

Ammuak. Coad aMMOHHUS.

Oxkcupst azota (I1) u (IV). A30THas KUCI0Ta KaK 3JIEKTPOJIUT.
A30THas KMCJI0Ta KaK OKUCIUTEb.

Cosn a30THOM KUCIIOTHI.

docdop u ero coeAMHEHUS.

Yraepon.

Oxcunpl yriepoja.

YroJibHast KUCIIOTA U €€ COJIH.

Kpemuuii.

CoennHeHUsT KpEMHMUSL.

CuMkaTHasi IPOMBIIIIICHHOCTb.

O06o00611eHne U cCUCTEMaTH3aIus 3HaHui 110 TeMe «HemeTamisy.
Kontponbhas padora Ne 3 no teme «HemeTambi».

[IpakTukym 2. CBOMCTBA HEMETAJIOB U UX COEIUHEHUI.
DKcIepuMeHTaNIbHBIC 3a7a4uu 10 Teme «lloarpymnmna Kkuciopoaay.
DKcliepuMeHTalbHbIE 3a7auu 110 Teme «lloarpymnmna raioreHoBy.
TEMA 3. O06001eHue 3HaHUI 10 XMMHUHM 32 KYPC OCHOBHOI IIKOJIbI.
(5 yacoB)

I[ICXD JI.1. MenpaeneeBa u CTpOEHUE aTOMa.



I[ICXD JI.1. MenpeneeBa u CTpOEHUE aToMa.

Buabl XuMudeCcKuX CBSI3€H U TUITBI KPUCTAIMYECKUX pemIeToK. B3anmo-
CBSI3b CTPOCHUS U CBOMCTB BEIIECTBA.

Knaccudukanus XuMUYeCKUX peakui o pa3anyHbIM npusHakaM. Cko-
POCTh XHMHUYECKOHN pEaKIInu.

Heopraamueckue BelecTBa, X HOMEHKIATypa U KIacCUPUKAIIUS.
['eHeTYecKue psapl METaJIa, HEMETallla ¥ IIEPEXOAHOT0 MeTallja.

KAJIEHIAPHO — TEMATHYECKOE IIVIAHUPOBAHHUE

Temsl ypoxoB Kom -Bo  |KoHTponpHBIE | TCO Cpoxku
4acoB MEPOIPUATHS IIPBEIECHUS

|. TloBTOpEHNE M3yueHHOTO B7 2
Kiacce (4 Jaca)

Baxueitmue XUMHAYECKUE 1
OHATHUA & KJtacca.

Monspuas macca. MonsipHbIi 1
00BEM Ta3a.

1. Ctpoenue BellleCTBa

(5uacos)
KoBanenTHas cBs3b. 1
Honnas CBSI3b. 1

Meranauueckas CBI3b.

Cremnenn OKHUCIIECHUS. 1
DNEeKTPOOTPUIIATEIIBHOCTD

aTOMOB.

DneKkpouTUIecKas 1
IIUCCOLAIINSL.

OKUCIUTEIHLHO- 1

BOCCTAHOBHUTCJIbHBIC PCAKIIUA

YpaBHEHUS peaKLIUA. 1 KOHTP.
PAB.

IV. Metasist (7 yacoB)

Meramisl B IEpUOIUYECKOMN 1

cucreme. CTpoeHHe aroMoOB

METAJJIOB.

Merasisl IIaBHOW MOATPYIIITBI 1

| rpynmsl.

Merasisl IIaBHOW MOATPYIIITBI 1

Il rpynimsr TICXO.

AJIFOMUHHI KaK 1

IIPEJICTaBUTEND METaJJIOB

IJIaBHOM MTOATPYIIIBI Il




rpymmbl [ICXD.

Kenezo kak npenCTaBUTENb
METaJJIOB MOOOYHBIX
noarpynmn [1CXD.

[Ipaktuueckas pabora Ne 2
«Pemenue
SKCIIEPUMEHTAJIBHBIX 3a]a4 I10
Teme «MeTtauib.

O06001IeHre 3HaHUH 1 YMEHH.

KOHTP.P
ADB Ne2

V. Hemetamiel (20 yacoB)

Hewmeramnsl B IICXD.

OO0LIMe XUMHUYECKHUE CBOWCTBA
HEMETAJIOB.

Hewmerannsl IJIJABHOM
noarpymnmnsl VI rpymnmsr.

lManorenoBonoponHbIe
KHCIIOTBI M UX COJIH.

Hemeramel IJIaBHOM
noarpymnmsl VI rpymnimsl.

Coenunenus cepbl. CepHas
KHCJIOTA.

Hemerainsl IJIaBHOU
MOATrpyYMIIbI V IpyIIIbL.

AMMMaK U €ro CBOMCTBA.

Coitt aMMOHWUSL.

A30THas KUCIIOTa U HUTPATHIL.

Baxueiimue COECIUHEHMUS
dbocdopa.

R

Hemetannbl IJ1aBHOM
norpynnsl IV rpynms.

-

OKCI/II[LI yriepoaa 1 KpeMHHUH.

KapGonars! u cuimkarsl.

O06o0011eHne 3HaHU| U YMEHUH.

YrieBonopoasl.

XUMHYECKHE CBOMCTBA
YIJIEBOAOPOJIOB.

RPlR (R R

Opranunueckue u
HEOPraHUYeCKHUE BEIIECTBA.

KontponpsHas pabora Ne 4

Htoroseiit ypok. OboduieHue.




Bcero 35 ypokoB

YYEBHBIN KOMIUIEKC JJIS YUAILIMXCS

1. Tabpuensu O. C. Xumus. 8 knacc.- M.: lpoda, 2016r. (OI'OC.
NuHoBalmoHHas 1IKOJIa)

2. Xumus. 9 k 11.: KontponbHbie U mpoBepouHbie padoThl k yueOHuky O. C.
[Na6puensaa « Xumus. 9» M.: Ilpoda, 2019.

2. T'abpuensn O. C., Cmupnosa T. B. M3ydyaem xumurio B 8 KI1.:
Junakrnaeckue marepuansl. — M.: biuk mmroc, 2019.

3. Terpanp ass 1a00paTOPHBIX ONBITOB U MPAKTUUYECKUX padoT. §, 9
kiaccel. ABtopsl: ['abpuensn O.C., Amykosa A.B .- M.: Jlpoda, 2018r

4, Tabpuensa O.C. Xumus. 9 xknacc: ydeOHUK s
o01eo0pa3oBarenbHbIX yupexaeHuit. — M.: Jlpoda, 2017.

METOJIUYECKHUE PA3SPABOTKH JIJIS1 VUUTEJIEM

1 Xumus. 8 ki1.: KonTponbHble 1 TpoBepouHbie padoThl K yueOHuky O. C.
["abpuensina «Xumus. 8»/ O. C. I'abpuensn, [1. H. bepe3kun, A. A. Ymakosa
u ap. — M.: Jlpoda, 2019.

2. Xumus. 9 k 11.: KonTponbHble U IpoBepouHble padoThl K yueOHuky O. C.
["abpuensna «Xumus. 9» / O. C. I'abpuensn, [1. H. bepe3kun, A. A. Ymakosa
u ap. — M.: Jlpoda, 2019.

3.I'abpuensn O. C., Cmupnosa T. B. U3yuaem xumuio B 8 KI1.:
Junaktuueckue Marepuansl. — M.: bauk mtoc, 2019.

4.I'aGpuensia 0. C., BockobolinnkoBa H. IT.
Xumusi B TecTax, 3ajadax, ymnpaxHeHusx. 8— 9 ki — M.: [Ipoda, 2018.

5.Tabpuensa O.C. Xumusi. 9 knacc: yaeOHUK Ji71s1 00111€00pa30BaTeIbHBIX
yupexaenuit. — M.: Jlpoda, 2017.

5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

HarypajabHble 00bekThl. HarypanbHble OOBEKTHI, HCTHOIL3YEMbIE B
00y4YeHUN XUMUH, BKIIIOYAIOT B c€0s1 KOJJICKIIMA MUHEPAJIOB U TOPHBIX TIOPO/I,
METaJUIOB U CIJIABOB, MUHEPAIbHBIX YIOOPEHM, IJIACTMACC, KaydyKOB,
BOJIOKOH U T. J. O3HaKOMJIEHHE y4aliuxcs ¢ 00pasiiaMu UCXOAHBIX BEIICCTB,
MOJIYNPOAYKTOB M TOTOBBIX M3JCJIMM TO3BOJSIET IOJYYHUTh HANISIAHOE
MpecTaBieHrne 00 3TUX MaTepHaiax, UX BHEIITHEM BU/IE, & TAKIKE O HEKOTOPBIX
buznIecKux CBOMCTBAX. 3HAYUTEIbHbBIC y4eOHO-TI03HABATEJIbHBIC
BO3MOXKHOCTH MMEIOT KOJUICKIIMU, U3TOTOBJICHHBIE CAMHUMH OOYyJarOIAMHUCS.



[IpenmeTsl Uil TAaKUX KOJUIEKLIUNA COOMPAIOTCS BO BPEMS SKCKYPCUHM U APYTHX
BHEYPOUHBIX 3aHATHN. KO/UIEKIMKM HCTIOIB3YIOTCS TOJIBKO ISl O3HAKOMIICHUS
yUYalIUXcsi C BHEIIHUM BUIOM U (PU3MUYECKUMHU CBOMCTBAMU H3y4aeMbIX
BELIECTB U MarepuayioB. I MPOBENEHUS XMMUYECKUX ONBITOB KOJUICKIIMU
UCIIOJIB30BATh HEJIb34.

XuMuyeckasi Ja0oparopHasi IoOCyda, anmaparbl W NpuOOpHI.
Xumuyeckasi mocyjaa MOAPA3ACNSIeTCs Ha JIB€ TPYMHIbL: sl BBIOJHEHUS
OMBITOB YYalIUMHUCS U JE€MOHCTPAIMOHHBIX OMNbITOB.IIpuOOpHI, anmaparsl u
YCTAHOBKH, HUCIIOJIb3yeMbI€ Ha YPOKaxX XWUMHH, MOAPA3ACISIIOT HAa OCHOBE
MPOTEKAIOMINX B HUX (PU3UYECKUX M XUMHUYECKHX MPOIECCOB C Y4acCTHEM
BEIIECTB, HAXOMAIIMXCS B PA3HBIX arperarHblX COCTOSIHUSX:MpPUOOPHI st
paboThI ¢ razamMu — MOJy4YeHUEe, COOMpaHKe, OYUCTKA, CYyIKa, MOTIOIICHHUE
ra3oB; pPEaKIUU MEXKJIy IOTOKAMH Ta30B; pEakUWH MEXKIy Tra3aMu B
AIIEKTPUYECKOM pa3pslie; peakluu MEXIy Ta3aMH I1pPU OBBIIICHHOM
JaBJICHUM;aNnaparbl U MPUOOPHI JUIsl OMBITOB C JKUAKUMU W TBEPABIMHU
BEIIECTBAMH — TEPErOHKa, (PHIBTPOBAHME, KPUCTAILIU3AINS; MPOBEICHUE
peakuuii MEXIy TBEpPAbIM BEHIECTBOM W KHUJIKOCTHIO, JKHJIKOCTBIO U
KUJIKOCTbIO, TBEPABIMHU BellecTBaMu.BHE 3TON Kiaccu(puKaiuu HaxomsTcs
JIBE TPYIIIbI yUeOHOM anmaparypsbl: 1) 11 u3ydyeHusi TEOPETUUECKUX BOITPOCOB
XUMUHM - WIUTIOCTPALIMS 3aKOHA COXPAHEHUSI MAacCChl BEIIECTB, JI€MOHCTpAIUs
AIIEKTPONPOBOAHOCTH  PACTBOPOB, JIEMOHCTpAlusi JBUXKEHUS HOHOB B
AIIEKTPUYECKOM TMOJIe; IS H3YYEHUs] CKOPOCTH XHUMHYECKOM peakiuud u
XUMUYECKOTO paBHOBECHUs; 2) I WUIOCTPAlUd XUMHYECKUX OCHOB
3aBOJICKUX CIOCOOOB TIOMYyYEHUS HEKOTOPBIX BEHIECTB (CEPHOM KHUCIIOTHI,
aMMHaka ¥ T. II.)  BcrnoMorarenbHyl0 poJib UTPalOT HU3MEPUTEIbHBIE U
HarpeBarebHbIe MPUOOPHI, PA3TUYHBIC MPUCTOCOOICHHS JJISi BBITIOJHEHUS
OTIBITOB.

Monenau. OObeKTaMud MOJICTUPOBAHUS B XUMHUHU SIBIISIIOTCSI aTOMBI,
MOJICKYJIbI, KPHUCTAJUIbI, 3aBOJCKHE armapaTbl, a TaKXe MPOUCXOJSAIINE
npoiiecchl. B nmpenomgaBaHuy XUMUM UCTIOIB3YIOTCS MOJIETN KPUCTAITNIECKUAX
pemeTok anmasa, rpadura, cepsl, dochopa, okcuna yriepo- ma(lV), mona,
Kene3a, MeIr, MarHus. [IpOMBIIIIEHHOCTRIO BBITTYCKAIOTCS HA0OpHI MOACIIeH
aTOMOB JIJI1 COCTABJICHHS IIAPOCTEPIKHEBBIX MOJENICH MOJIEKYI, KOTOpPhIE, K
COYKaJICHUIO, B OCHOBHOM HCIOJIb3YIOTCSI TTPU U3YYEHUN OPTraHUYECKON XUMUH.

Y4yeOHble mocoOusi Ha mMe4yaTHOM ocHoBe. B mporecce oOydeHus
XUMHUHU UCIOJIb3YIOTCS CIIEIYIONINE TaOIUIbl MOCTOSHHOTO 3KCIOHUPOBAHUS:
«Ilepponnyeckass cucrema xumuuyeckux snemeHtoB [[. M. Menneneesay,
«Tabnuua pacTBOPUMOCTH KUCJIOT, OCHOBAaHUU 51 coJien,
«INEKTPOXUMHUYECKUN PSAJT HAMPSDKEHUH METauioB» U Ap.Jiis opranuzanuu
CaMOCTOSITENIbHOM ~ paboThl  OOydaloIIUMXCSd Ha  ypoOKax  HCMOIb3YIOT
pa3zHoOOpa3Hble AUJAKTUYECKUE MaTepuajbl: TeTpaJud Ha IMEYaTHOW OCHOBE
WM OTZIeTIbHBIE Pa00YHe JIMCTHI - HHCTPYKIIMH, KAPTOUKH C 3aTJaHUSIMU PA3HOU
CTEIIEHW TPYAHOCTH I HM3Yy4YEHUsT HOBOIO MaTepualia, CaMOIIPOBEPKU H
KOHTPOJISL 3HAHUW yYaIIuXcs.



JKPAHHO-3BYKOBbIE  cpeAcTBa  00y4YeHHsl. OKpPaHHO-3BYKOBbBIE
OoCOOUS ACNATCS HA TPU OOJNBIINE TPYMIBI: CTATUYHBIC, KBA3UTUHAMUYHBIC U
nuHamuuHble. CTaTWYHBIMU  SKPAHHO-3BYKOBBIMHU CpEJICTBAMHU  OOy4YEHUS
SBJISIFOTCS TUAa(UIBMBI, AUANIO3UTUBEI (ClIAibl), €AMHUYHBIE TPAaHCIAPAHTHI
s rpadonpoextopa. Cepur TpaHCIAPaHTOB IO3BOJISIIOT MMHUTH pPOBaTh
JBHKEHUE IIyTEM IOCJIEJOBATEIBHOIO HAJIOKEHUs OJHOTO TpaHCIapaHTa Ha
apyroi. Takme cepuM OTHOCAT K  KBa3WIWHAMHUYHBIM  JKPaHHBIM
nocoousM.J[MHaMUYHBIMU ~ DKPaHHO-3BYKOBBIMH ~ TIOCOOMSIMH  SIBIISIFOTCSI
OpOU3BENEHUsT  KUHeMaTtorpaga:  JOKYMEHTalIbHOIO,  XPOHHUKAJIBHOTO,
MYJIBTHILUIMKAIIMOHHOTO. K 3TO#l K€ rpyIllie OTHOCSTCS 3KPaHHO-3BYKOBBIE
CpeacTBa OOy4YeHHMs, ISl IPEIBbIBICHUS UHPOPMAIIMM KOTOPBIX HEOOXOAMMa
KOMITBIOTEPHAS TEXHUKA.

Texnuueckue cpeacrsa o0yueHus. [ [py KOMIIIEKCHOM HCTIOJIB30BAHUUT
CpeICTB OOy4YeHHs] HEM30€kKEH BOMPOC O BO3MOXKHOCTH 3aMEHBI OJHOTO
nocoOus IpyruM, HapuMep IEMOHCTPAIMOHHOIO WJIH JIA0OPATOPHOTO OIbITa
ero u3oOpaxkeHueM Ha skpaHe. MHbopmanms, comepkamiascs B 3KpaHHOM
nocoOUH, MPECTABIIAET COOOM JHILb OTPAKEHNUE PEATBHOTO MUPA, U IIO3TOMY
OHA JIOJ>KHA UMETh OIOPY B UYyBCTBEHHOM OITbITE 00y4aromuxcs. B mpotuBHOM
ciiydae (OpMHUPYIOTCS HelpaBWIbHbE U (opManbHble 3HaHUSA. OcoOeHHO
OMacHO  (OPpMHUPOBAHME  MCKAKEHHBIX  IPOCTPAHCTBEHHO-BPEMEHHBIX
IIPEICTABICHN, TTOCKOJIBKY 3KPAHHOE MPOCTPAHCTBO U BPEMS 3HAYUTEIIHHO
OTJIMYAIOTCSl OT PEAJbHOIO MPOCTPAHCTBA U BPEMEHU. DKpaHHOE ocoOue He
MOJKET 3aMEHUTh CO00M peanbHbI OOBEKT B MPOLECCE €ro MO3HAHUS BBUIY
TOTO, YTO HE MOYKET ObITh MCTOYHHKOM UYBCTBEHHOIO OIIbITa O CBOMCTBax,
CYLIECTBEHHBIX MpPH M3YYEHUHM XUMHUU: LBETE, 3amaxe, KPUCTAIMYECKOM
CTPOCHHUU U T. . B TO ke Bpems NpH HaIWYUM Yy y4dalUuXcs JOCTAaTOYHBIX
YYBCTBEHHBIX 3HAHUW Ha HEKOTOPBIX ATanax OOy4YEeHHs] BOCIPOM3BEICHUE
XUMUYECKOT0 OMbITa B OSKPAaHHOM IOCOOMHM MOXET ObITh OoJiee
1esnecoo0pa3HbIM, YEM €T0 MOBTOPHAs JEMOHCTpALIMSL.

6. KPUTEPUU N HOPMbI OLIEHOK

OueHka yCTHOTO OTBeTa
OtMmeTka «5»:
- OTBET ITOJIHBIN U NMPAaBUJIbHBIM HA OCHOBAaHUH U3YYEHHBIX TEOPHUN;
- MaTeprall U3JI0KEH B ONPEAEICHHON JIOTUYECKOU NOCIIE0BATEIIbHOCTH,
JUTEPATYPHBIM A3BIKOM;
- OTBET CaMOCTOSITEJIbHBIM.
OtmeTka «4»:
- OTBET ITOJIHBIN U NIPAaBUJIbHBIM HA CHOBAHUU U3YyYEHHBIX TCOPUH;
- MaTepyaJl U3JI0KEH B ONPEACIICHHON JIOTUYECKOM MOCIEA0BATENBHOCTH, IPH
ATOM JIOMYIIEHBI IBE-TPU HECYIIECTBEHHBIC OITMOKH, UCTIPABICHHBIC 11O
TPEOOBAHUIO YUUTETIS.
OtMmeTka «3»:



- OTBET MOJIHBINI, HO MPU 3TOM JIOMYIIEHA CYIIE€CTBEHHAs OIMOKA WU OTBET
HEIOJIHBIN, HECBSI3HBIN.

OtMmeTKa «2»:

- IPU OTBETE OOHAPYKEHO HEITOHUMAHHUE YUallTUMCsl OCHOBHOTO COJICpKaHUS
y4eOHOro MaTepualia uin JOMYIIEeHbI CYyIIECTBEHHBIC OIMOKH, KOTOPHIS
yYalIMiicsl He MOKET UCITPABUTh MPU HABOAAIIMX BOMPOCAX YUUTES,
OTCYTCTBHE OTBETA.
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OtMeTKa «5»:

- B JIOTUYECKOM PACCY>KJICHUH U PEIICHUH HET OMMOO0K, 3a]ja4a pelieHa
palMOHAIBHBIM CIIOCOOOM.

OtmeTKa «4»:

- B JIOTUYECKOM PaCCY>KJICHUH U PEIICHUH HET CYIIECTBEHHBIX OIUOOK, HO
3a/aua perieHa HeparMoHaJIbHBIM CII0CO00M, HIIM JIONYIIEHO He Oosee ABYX
HECYIIECTBEHHBIX OIITHOOK.

OtMmeTKa «3»:

- B JIOTHYECKOM PACCYKJICHUH HET CYIIECTBEHHBIX OIMMOOK, HO JOMYIICHA
CyIlIECTBEHHAs omMOKa B MaTEMaTHYECKUX pacueTax.

OTMmeTKa «2»:

- UIMEIOTCS CYIIIECTBEHHBIC OITMOKU B JIOTHYECKOM PACCYXKICHUU U B
pelIeHUN;

- OTCYTCTBHE OTBETa Ha 3a/IaHUE.

OuneHka NMCbMEHHBIX KOHTPOJIbHBIX pador

OtrMmeTka «5»:

- OTBET MOJIHBIN U MPABUIIBLHBIN, BOBMOXHA HECYIIIECTBEHHAsI OLTIMOKA.
OtrMmeTka «4»:

- OTBET HEMOJIHBIN WK JOMYIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIIMOOK.
OtMmeTka «3»:

- paboTa BBHITIOJIHEHA HE MEHEe YeM HarloJIOBUHY, AOIYyIIIeHa OHa
CYIIECTBEHHAs! OLTMOKA U TIPU STOM JIBE-TPU HECYIIIECTBEHHBIE.

OtMmeTka «2»:

- paboTa BBHITIOJIHEHA MEHBIIIE YEM HAIOJIOBUHY WJIU COJAEPKUT HECKOJIBKO
CYILIECTBEHHBIX OIHUOOK;

- paboTa He BBITIOJIHEHA.

[Ipu olieHKe BBIMOIHEHHS] TUCbMEHHON KOHTPOJIBbHON paboThl HEOOXOIUMO
YUUTHIBATh TPeOOBaHUS €TUHOTO OpdorpadhuuecKoro pexmuma.

OueHka TecTOBBIX padoT
TecTbl, cCOCTOAIINE U3 TISATH BOIIPOCOB MOXKHO MCIOJIb30BATh MOCIE U3YYEHUS
Kaxioro Marepuana (ypoka). Tect uz 10-15 BonpocoB ucnonb3yercs ais



nepruoguueckoro koHTposst. Tect u3 20-30 BormpocoB HEOOXOIUMO
WCIIOJIB30BAaTh JIJI1 UTOTOBOTO KOHTPOJIA.

[Ipy oneHMBaHUM UCIIONB3YETCS CACAYIOMIAs [IKAJIA:
JUIS1 TECTA U3 TIATH BOIPOCOB:

* HET OIIMOOK — OIEHKA «5»;

* O/IHa OIIMOKA - OIIEHKA «4»;

* IB€ OIIMOKN — OIIEHKA «3»;

* TPU OIMUOKH — OLIEHKA «2».

Jns recta u3 30 BOIPOCOB:

* 25-30 npaBWIbHBIX OTBETOB — OLIEHKA «5»;

* 19-24 npaBWIbHBIX OTBETOB — OLICHKA «4»;

* 13-18 npaBHIIbHBIX OTBETOB — OLICHKA «3»;

* MEHbIIE |2 MPaBUIIBHBIX OTBETOB — OLIEHKA «2).



