denepanbHOE TOCYyIapCTBEHHOE OIOPKETHOE 00pa30BaTEIbHOE YUPEIKICHUE BHICIIIETO
oOpazoBanus «Akanemus xopoBoro uckyccrsa umenu B.C. TlomoBay»

YTBEPXKIAIO
HEPBBIA IPOPEKTOP — IIPOPEKTOP
HO y4eOHO-BOCIIHUTATEIbHOM

paboTe U pa3BUTHIO

[/L/u,(“, g//\/O.A. KpachHoroposa

29 nrons 2026 T.

Pa0ouyas nmporpaMmMma 1no y4eOHOH JUCHUIIMHE

«XHMHA»

CrnennansHocThb 53.02.06 XopoBoe TMPUKUPOBAHME C
NPUCBOCHHEM KBAJIU(PUKALNI XOpMeUCcTEp, MpenoaaBare/ib

110.01.05 ITpenmeTHast 001aCTH
«EcTecTBeHHOHAYYHBIE IIPeAMEThI»

7-8 KJ1acchl

OOKYMEHT MOAMUCAH
ANEKTPOHHOW MOAMUCHIO

CepTtudumkat: 009F07C4E1EC3D00DC21910198FD8611FF
Bnapeneu: ConoBbéB AnekcaHap Bnaamcnasosuy
DencteuteneH: ¢ 02.12.2025 go 25.02.2027

\. J




Mockaa, 2026

Jannas paGouast nporpamMma pa3zpaboTaHa Ha OCHOBE

- ®enepanbHoro 3akoHa OT 29.12.2012 1. Ne 273-D3 «O06 ob6pazoBanun B Poccuiickoit
Oenepaunn» (ganee — OeaepaibHbIA 3aKOH);

- @enepanbHOro rocy1apcTBEHHOr0 00pa30BaTeIbHOTO CTAHIapTa OCHOBHOT'O OOIIETO
00pa3oBaHusl, yTBEPKICHHOTO MPHUKa30oM MuHuUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit
®enepanuu ot 17.12.2010 Ne 1897,

- ®enepalibHOTO TOCYIAPCTBEHHOTO 00Pa30BATEIBHOTO CTAaHAAPTA CPEIHETO
npodeccruoHaabHOro 06pazoBanus 1o cneuranibHoctu 53.02.06 XopoBoe AUPUKUPOBAHUE C
MPUCBOCHHUEM KBaTHpUKALUN XopMencTep, npenoaasareis (6 jget 10 mecsiies), yTBepKIeH
npuka3oM MunuctepcTBa obpaszoBanus u Hayku PD Ne 34 ot 30. 01. 2015;

- [Ipukaza MunucrepcTBa odpazoBanus 1 Hayku Poccuiickoit @enepanuu ot 8 utons 2017
roga Ne 535 «O BHeceHUU U3MeHEHUN (peepanbHbIX MepeyHel yUeOHUKOB,
PEKOMEHIOBAHHBIX (JIOMYILIEHHBIX) K UCIIOJIb30BAaHUIO MPU pean3aliii UMEIOLINX
rOCYIapCTBEHHYIO aKKpEIUTAIHIO 00pa30BaTeIbHBIX MPOTrpaMM HauaIbHOTO OOIIEro,
OCHOBHOTO 0O0IIIET0, CPEAHETO 00111ero 00pa30BaHUs», YTBEPKICHHBINA MTPUKA30M
MunuctepctBa obpazoBanuu u Hayku Poccuiickoit @eneparuu ot 31 mapra 2014 . Ne 253

- [Ipuxaza MunuctepcTBa o6pazoBanus u Hayku Poccutickont @enepanuu ot 08 urons 2015
Ne 576 «O BHeceHUM U3MEHEHH B enepanbHbIil IepeyHell yUeOHUKOB, PEKOMEHAYEMBIX K
MCIIOJIB30BAHUIO TIPY peajin3alii UMEIOIINX FOCY/IApCTBEHHYIO aKKPEIUTALUIO
o0pa3oBaTeNbHBIX MPOrpaMM HauaJlbHOTO 00ILEro, OCHOBHOTO OOILEro, CPeTHEro 00IIero
00pa3oBaHus», yTBEPKAEHHBIN Npuka3zoM MuHucTepcTBa o0pazoBaHus U Hayku Poccuiickoit
®enepanuu ot 31 mapra 2014 . No 253;

- [Ipukaza MunucrtepctBa npocsemieHusi PO ot 24 asrycra 2022 . Ne 762 «O06 yTBepk1eHUN
[Topsiaka opraHu3aiy U OCYIIECTBICHHS 00pa30BaTeIbHOMN IEATEIHHOCTH 110
00pa3zoBaTeNbHBIM MIPOTPAMMaM CPeIHEr0 MPOGEeCCHOHATBHOTO 00pa30BaHUMY;

- [TocranoBnenus denepasibHOM Ci1y>KObI 110 HAA30pPY B cdepe 3alIUThI MpaB MOTPeOUTENEH U
Onaromosyyus 4ejaoBeKa u [ 1aBHOro rocy1apcTBEHHOTO caHUTapHOTro Bpada Poccuiickoit
®eneparun ot 29.12.2010 1. Ne 189 «O06 yrBepxknenun CanlluH 2.4.2821-10 «CanutapHo-
AMUAEMHOIOTMYECKUEe TpeOOBaHUS K YCIOBUSM U OpraHu3aluu oOyyeHus B
0011e00pa3oBaTeNbHBIX YUPEKICHUAX)» ¢ U3MEeHeHHsIMU Ha 29.06.2011 r;

- [Ipukaza Munnpocsemenust Ne 704 ot 09.10.2024 «O BHECEHUU U3MEHEHU B HEKOTOPbIE

npuka3sl MuHHCTEpCTBA TIpocBenieHus Poccuiickoit deneparuu, kacaroniuecs GpeaepanabHbIX
00pa3oBaTeNbHBIX MPOTrPaMM HAYAJIBHOTO OOIIET0 00pa30BaHUs, OCHOBHOTO O0OIIEro
00pa3oBaHUs U CPEIHETO OOIIEr0 00pa30BaAHMSY;

- YcraBa Akagemun xopoBoro nckyccrsa umenu B.C. ITonoga.
SIBnsieTcst OCHOBHOM MpohecCHOHaTbHONW 00pa30BaTEIbHON MPOTPaMMO B COOTBETCTBHH C
®I'OC no cnermansHocty 53.02.06 XopoBoe TMpUKUPOBAHKE C IPUCBOCHUEM KBaTU(PUKAIIHIA
XxopMercTep, npenojanareins (cpok ooydenus — 6 jet 10 mecsiien).
Pazpaboruuku: O.}O. Ky3pmuna, mpemnonaBatens BbICIIEH KaTETOPUN

PexomennoBana u yrBepkaeHa Ha 3acenanuu 11K «EctecTBeHHbIX AUCIUATUINHY

npotokod Ne 1 ot « 28 » aBrycra 2025 T
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1. ITacmopT npuMepHOii NpOorpaMMbl y4eOHOM U CIUTIIHHBI
«XHUMUSA»
1.1. O0nacTh npuMeHeHnsi pado4veil MPOrpaMmMbl

PaGouass mporpamma y4eOHOW IUCIUIUIMHBI SBISIETCS YacThl0 OCHOBHOM
npodeccuoHabHONW 00pa3oBareabHON MporpaMMbl B cooTrBeTcTBUU ¢ DI'OC mo
cienuanbHocTH  53.02.06  XOpoBO€  IUPWKHUPOBAHUE C  MPUCBOCHUEM
KBIM(UKALMU XOpMeicTep, npenoaasareins (Cpok o0yuenus — 6 et 10 mecsues).

1.2. MecTo y4eOHOM AMCUMILIMHBI B CTPYKTYpP€e OCHOBHOM npodeccuoHaIbHOI
o0pa3oBaTe/ILHOM MPOrpaMMbl peaAMeTHOI 001acTu: «EcTecTBeHHO-
HAay4YHbIe NIPeAMEeThD)

1.3. lean m 3amaum y4yeOHOMl AUCHMILUIMHBI, TPeOOBAHUS K pe3yabTaram
OCBOCHHUS Y4eOHOI JMCIUIIUHBI:

B pesynbrare ocBoeHUs y4eOHOU TUCIUTUIMHBI 00yYaIOIINICS TOIKEH YMETh:

- BUJIETh U MOHUMATh IIEHHOCTh 00pa30BaHUsl, 3HAUMMOCTh XUMHUUYECKOTO 3HAHUS
JUTSL KQKJIOTO YeJIOBEKa He3aBUCHUMO OT €ro Mpo(ecCuoHAIbHON e TeIbHOCTH;

- YMEHUS pa3nudarh (PaKThl U OIEHKHU, CPABHUBATH OIICHOYHBIC BHIBO/IBI, BUJETh UX
CBSA3b C KPUTEPUSMH OLIEHOK M CBSI3b KPUTEPHUEB C OINPEICICHHONW CUCTEMOM
LEHHOCTEH, (POpMYIHPOBATH U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

B pesynbrare ocBoeHUs y4eOHOUN AUCIUTIIIMHBI O0YyYarOITUNCS JIOJKEH 3HATh:

- CMBICJI OCHOBHBIX ITIOHSTHM: BCIICCTBO, XUMUYCCKUU QJICMCHT, OTHOCUTCJIbHAs
aTOMHas U MOJICKYJIApHAass MacCChI,

- OpUMEPBl PEaKUUil, MOATBEPKAAIOIINX CYIIECTBOBAHUE B3aUMOCBS3U MEXKIY
OCHOBHBIMU KJIACCAMU HEOPTraHUYECKUX BEIIECCTB,;

- IPUMEPBI XUMHUUYECKUX MTPOIIECCOB B IPUPOJIE;

1.4. PexomeHnayemMoe KOJIHYECTBO YACOB HA OCBOEHHE NMPUMEPHOi MPorpamMMbl
Y4eOHOM TUCHMIIJIMHBI:

MaKCHMaJIbHOHM yueOHOM Harpy3ku oOyuatomerocst 142 yaca, B TOM YHUCIIE:

00s13aTeIbHOM ayIUTOPHOU y4eOHON Harpy3ku oOydaromierocs 71 yac;
U3 HUX:

7 knacc — 35 4acoB

8 kimacc — 36 yacos

caMOCTOsITeNIbHOM paboThl oOyyJatoierocst 71 yac.



2. CTPYKTYPA U TIPUMEPHOE COJAEPXKAHUE YYEBHOMH
ANCIIUITJINHBI

2.1. O0bem yueOHOM TUCHUIIMHBI M BUBI Y4eOHOH padoThl

Tema 4achl @opMBI KOHTPOJIS
BBenenue 3 [IpakTrueckas padora — 1
ATOMBI XMMHUYECKHX 5 KonTponbHas pabota - 1
AIIEMEHTOB.
[TpocTeie BemiecTBa 3
Coenunenus xumudeckux | 10 [IpakTuueckas padora — 2
3JEMEHTOB KontponsHas padora - 1
N3menenus, 5 KonTpomnsHnas paborta - 1

MIPOUCXOISTIIHNE C

BEIIECTBAMHU

PactBopenue. PactBopel. | 10 [IpakTnueckas padbora — 2
CBoiicTBa pacTBOpPOB Konrponbrast pabora - 1
ANIEKTPOJIUTOB

[ToBrOpenne u3yuyeHHoOro |2 [Ipaktuueckas padora — 1
B 7 Kjacce.

CrpoeHue BeniecTB 5 KonTponbHas pabota - 1
Meraisl 7

HemeTtamibl 20 [IpakTuueckas padora — 2

KontponpHas padora - 1

Bcero: 71 vac

3. IOACHUTEJ/IbHASA 3AIIMCKA

XuMHs, KaK OJHA M3 OCHOBOIIOJIATAIONINX 00JacTeH €CTECTBO3HAHMS, SIBIISICTCS
HEOTHEMJIEMON YacThi0 00pa30BaHUs IIKOJLHUKOB. KaXkIbIii 4eloBEK >KMBET B MUPE
BEILIECTB, TTOATOMY OH JOJKEH MMETh OCHOBBI (PyHIaMEHTAJIbHBIX 3HAHUM MO XUMUH
(XuMHUYeCcKasi CHMBOJIMKA, XUMUYECKHUE MMOHATHS, (PaKThl, OCHOBHBIC 3aKOHBI U TECOPHH),
MO3BOJISIONINE BBIPAOOTaTh TPEJICTABICHUS O COCTABE BEIECTB, WX CTPOCHHH,
MIPEBpaIIEHUsX, MPAKTHISCKOM HCITOIb30BaHUH, a TakKkKe 00 ONMACHOCTH, KOTOPYIO OHH
MOTYT TpeACTaBIATh. M3ydyas XMMHIO, y4YalllMecs Y3HAIOT O MaTepualibHOM €IUHCTBE
BCEX BEILIECTB OKPYKAIOLIETO MHUPA, 00YCIOBICHHOCTH CBOMCTB BEILIECTB UX COCTABOM



U CTPOCHHEM, TO3HABAEMOCTH U TMPEACKA3ZYEMOCTH XUMHUYECKUX siBIeHUU. M3yueHue
CBOMCTB BEIIECTB M WX NPEBPAIICHUNA CHOCOOCTBYET PA3BUTHUIO JIOTUYECKOTO
MBIIIJICHUSI, a TMpaKkThuueckass pabdoTra ¢ BemecTBaMu (JabOpaTopHbIC OMBITHI) —
TPYAOIIOOMIO, aKKYpaTHOCTH M coOpaHHOCTH. Ha mpuMepe Xxumuu ydamiuecs moiaydaroT
MPENCTAaBICHUS O METOoJaxX TIO3HAHUS, XapaKTEPHBIX JUIsI E€CTECTBEHHBIX HAyK
(9KCIIEPUMEHTAILHOM U TEOPETUUECKOM).

Ocoboe 3HaueHHEe MMEET BOCIUTAHME OTHOIICHHS K XUMHUU KaK K DJIEMEHTY
oOrieuenoBeueckor KyabTyphl. [IIKOTBHUKH TOJDKHBI HAYYUTHCS XUMHYECKHA TPAMOTHO
MCIIO0JIB30BaTh BELIECTBA U MaTepHalibl, MPUMEHsIEMbIe B OBITY, CEJILCKOM XO3SIUCTBE U
Ha TPOW3BOJACTBE, peliaTh MNPAKTUYECKUE  3aJauyd  TMOBCEJHEBHOW  KU3HH,
IpeynpekIaTh IBJICHUS, HAHOCSIINE BPE]l 3I0POBbIO UETIOBEKA U OKPYKAIOLIEH cpeie.

B ocHoBy HacTosIeil mporpaMMBbl MOJIOKEHBI MEJarorM4eckrue U JUAaKTHYECKUE
MPUHITUITBI BAPUATUBHOTO Pa3BUBAIOIIETO 00pa30BaAHMUS

A. JIMYHOCTHO OPUEHTUPOBAHHBIE TMPUHIMIBL MPUHIUI  aJalTUBHOCTH,
MPUHITUT Pa3BUTHUS; PUHIIUATT KOM(POPTHOCTH.

b. KynbTypHO OpHeHTHpPOBaHHBIC MPUHIIMITBL: PUHIIUIT KAPTHHBI MUPA; TIPUHIIHIT
IEJOCTHOCTH COACpPKAHUSA O0pa3oBaHUs; MPUHIUI CHUCTEMATUYHOCTH; MPUHITAT
CMBICIIOBOTO OTHOIICHUSI K MHpPY; NPHUHIIUI OPHEHTHPOBOYHON (DYHKIMHM 3HAHWA,
MIPUHITAI OTIOPHI HA KYJABTYPY KaK MUPOBO33PEHHUE M KaK KYJIBTYPHBIN CTEPEOTHII.

B. JleATenbHOCTHO OPUCHTUPOBAHHBIE NPHUHIIUIBI: MPUHIUN  OOyYCHHUS
JEATEeIbHOCTH; TPHUHIMII YIPABIsIEMOro TMepexoja OT JEATeJIbHOCTH B Y4eOHOM
CUTYaIlU! K JCATEIHHOCTH B KU3HCHHOW CUTYAIlUH; MPUHITUIT IEPEX0/ia OT COBMECTHOMN
y4eOHO-TI03HABATEIbHON JIEATEIBHOCTH K CAMOCTOSITEIbHON JEATEIbHOCTH Y4Yallerocs
(30Ha OMM>KaWIIero pa3BUTHSA); IPUHIIUI OMOPHI HA MPOLECCHl CIOHTAHHOIO Pa3BUTHS,
IpUHIUT GOPMUPOBAHUS TOTPEOHOCTH B TBOPUYECTBE U YMEHUI TBOPUECTBA.

[enssmMu u3y4eHHs] XUMUHA B OCHOBHOM IIKOJIE SIBJISIFOTCS:

1) dopmupoBanue y oOydaronmmxcs yMEHHUS BUACTh U TOHUMATh IIEHHOCTh
o0pa30oBaHusl, 3HAYUMOCTh XUMHUYECKOTO 3HAHUS IS KQXKI0TO YeJIOBEKa HE3aBUCHMO OT
ero mpodeCCHOHATBLHON NEATeNbHOCTH;  yMEHHS pa3inydaTh (aKThl W OICHKH,
CpaBHUBATh OIICHOYHBIC BBIBONBI, BUACTh MX CBSI3b C KPUTEPHUSIMU OIICHOK W CBS3b
KPUTEPHUEB C ONPEIECICHHON CHUCTEMOM LEHHOCTEH, (OpMYyIUpOBaTh U OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIHUIO;

2) popMupoBaHue y o0y4arouIuxcs IEJIOCTHOTO MPEICTABICHUSI O MUPE U POJIH
XUMHH B CO3JIJaHUM COBPEMECHHOW €CTECTBEHHO-HAYYHOW KApTHHBI MHpA; yMCHHS
OOBSCHATHh OOBEKTHI M TPOIECCH OKPYXaIolmeH JeHCTBUTECILHOCTH — TIPUPOTHOM,
COLIMAJIBHOM, KYJIbTYPHOM, TEXHUYECKOW Cpebl, UCHOJb3YS Ul 3TOT0  XUMHUYECKHUE
3HAHMUS;

3) mnpuoOpereHue OOyYAOUIMMHCS OIMbITAa Pa3HOOOpPA3HOW JIESATEIHLHOCTH,
MO3HAHUSA ¥ CaMOIO3HAHUSA, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHTHOCTEH),
UMEIOIINUX YHUBEPCATbHOE 3HAYCHHE U1l PAa3IMYHBIX BHUJIOB ACATEIBHOCTH: PEIICHUS
npoOiieM, TPUHATHS pEUICHUH, T[OWCKa, aHanmu3a ¢ O00paboTKu WH(pOpMAIUH,
KOMMYHUKATUBHBIX HABBIKOB, HaBBIKOB HW3MEPEHUN, COTPYIHUYECTBA, OE30MMaCHOTO
oOpalleHusl C BEIIECTBAMU B MOBCEIHEBHOM KU3HU



Onucanue Mecta y4eOHOro mpeaMeTa « XUMUs» B y4eOHOM TUTaHe

OcobeHHocTu conepxaHusi Kypca «XUMUs» SBISIOTCA INIABHOW MPUYMHOW TOTO,
9170 B 0Oa3ucHOM YyueOHOM (00pa3oBaTeIbHOM) IUIAHE JTOT MPEAMET TOSBISICTCS
MOCJIETHUM B PsIIy €CTECTBEHHO-HAYYHBIX JIHCLHUILINH, IMOCKOJIBKY JUISI €M0 OCBOECHMS
HIKOJIBHUKH JOJDKHBI 001 aTh HE TOJBKO OIPEIEICHHBIM 3alacoM MpeaBapUTEIbHBIX
€CTECTBEHHO-HAYYHbIX 3HAaHUM, HO M JOCTaTOYHO XOPOILIO PAa3BUTHIM A0CTPAKTHBIM
MBIILJIEHUEM.

JIM4HOCTHBIE, METANPEAMETHBIE U MPEAMETHBIE PE3YJIbTaThl OCBOEHUSI YUEOHOTO
npeaMeTa «XUMusD

B3auMocBs3b pe3ynbTaToB OCBOEHHUSA NpenMera «XUMHUS» MOXKHO CHCTEMHO
NPeICTaBUTh B BUjE cxeMbl. [Ipu 3ToM o0o3Hauenue JIP (JiuHus pa3BUTHSI) YKa3bIBAET,
YTO MPOJBUKEHUE YYAIIMXCS K HOBBIM 00pa30BaTeIbHBIM Pe3yjbTaraM MPOUCXOAUT B
COOTBETCTBHHU C JJUHUSIMU PA3BUTHS CPEJCTBAMU IMIPEIMETA.

JIMYHOCTHBIMU ~ pe3y/ibTaTaMU M3yYEHMs] TMpeAMeTa «XUMHUS»  SBISIOTCA
CJIEYIOIIUE YMEHHS:

Oco3HaBaTh €IUHCTBO M LEJIOCTHOCTh OKPYKAKOLIEro MUpa, BO3MOKHOCTU €TI0
M03HAaBa€MOCTU U OOBSICHUMOCTH Ha OCHOBE JIOCTH)KEHUHN HAayKH.

[TocTeneHHO BBICTpanBaTh COOCTBEHHOE LIEIOCTHOE MUPOBO33PEHUE:!

OCO3HaBaTh MOTPEOHOCTh W F'OTOBHOCTh K CaMOOOpa30BaHUIO, B TOM YHUCJE U B
pamMKax caMOCTOSATEIbHOM eATeIbHOCTU BHE LIKOJIBI;

OIICHUBATH >KMU3HEHHBIC CUTYaIlMM C TOUKHU 3pEeHHs Oe3omacHoro odpasa
KU3HH,

OLICHUBATh IKOJIOIMYECKUN PUCK B3aUMOOTHOIIIEHUH Y€JI0BEKa U MPUPOIBI.

BouiOuparbs mocTyIku, HaleleHHbIE Ha COXpaHeHUE W OepekHOE OTHOIICHHE K
pUpojie, 0COOCHHO KUBOM, M30eras MPOTUBOIOIOKHBIX TOCTYIIKOB, TOCTENEHHO Y4Yach
¥ OCBaWBas CTPATETUIO PAIMOHAIBLHOTO MPUPOIOTIOIH30BAHUS.

CpenctBoM pa3BUTHS JTMYHOCTHBIX PE3YJIBTaTOB CIyXaT y4eOHbIM marepual u
NPOAYKTUBHBIE 33/1aHUs y4eOHUKa, HalleJIeHHble Ha 6-10 JIMHUIO Pa3BUTUS — yMEHHE
OLICHMBATh IMOBEICHUE YEJIOBEKA C TOYKM 3PEHUS XHMHUYECKOW O€30MacHOCTH IO
OTHOIIIEHUIO K YEJIOBEKY U MPUPOJE.

MeranpeIMETHBIMU ~ pe3yJbTaTaMd  W3Y4YeHHs Kypca «XUMHUSA»  SBISAETCS
(dbopMupoBaHUE YHUBEPCAIbHBIX YueOHbIX aeictBuil (YY/I).

Perymarusneie YVY/I:

CamocrosaTenbHO OOHapykuBaTb U (HOpMynHpoBaTh y4eOHYIO MpobiIemy,
OTIPEACIIATH 11eJIb YUeOHOH AeSITeIbHOCTH, BEIOMPATh TEMY MPOEKTA.

BoigBurare BepcuM pelleHdus MpoOJIeMbl, OCO3HAaBaThb KOHEUYHBIA pE3yJbTar,
BBIOMPATH U3 MPEAJIOKEHHBIX U UCKATh CAMOCTOSITEILHO CPEICTBA IOCTUKEHUS TIEIH.

CoctaBiaTh (MHAMBHUIYaJbHO WJIM B TpyINIe) IUIAaH peUIeHUs IpoOaeMbl
(BBITIOTHEHUS TIPOEKTA).

Paboras mo muiany, cBepATh CBOM JCHCTBHS C LENbIO M, IPU HEOOXOTUMOCTH,
UCTPABIIATh OUIMOKH CAMOCTOATEIBHO.

B namanore c yuurenem COBEpIIEHCTBOBATH CAaMOCTOSTEIBHO BbIpAOOTaHHBIC
KPUTEPHUH OLIEHKH.



CamocTrosTenbHO OOHApYyX uBaTh U (GOPMYIUPOBATH MPOOJIEMY B KIACCHOM U
WHIMBUAYAIbHONW YUEOHOM e TEIbHOCTH.

BoigBurate BepcumM pelieHdus MPoOJIEeMbI, OCO3HABaTh KOHEUHBIA pE3yJIbTaT,
BBIOMPATH U3 MPEIIOKEHHBIX U UCKATh CAMOCTOSTEIHHO CPEICTBA TIOCTHUKECHUS TIEITH.

CamocCTOosITeNIbHO OCO3HABAaTh MIPUYUHBI CBOETO yCII€Xa UM HEyCIleXa U HaXOJUTh
CHOCOOBI BBIXO/IA U3 CUTYyallMU HEyCIexa.

CpenctBoM  (opmupoBaHus  peryiasTUBHBIX Y VY]l  ciayXar  TEXHOJIOTHS
npoOJIEeMHOr0 JAuajiora Ha JTane M3y4YeHHs HOBOTO Marepuala W TEXHOJIOTHUS
OIICHUBaHMS 00pa30BaTEIIbHBIX JOCTHKEHUN (YUCOHBIX YCIIEXOB).

ITo3naBarenwsHbIe Y Y]I:

AHanu3upoBaTh, CPABHUBATH, KJIaCCU(UUIUPOBATh U 00001aTh (DAKTHI U SIBICHHUS.
BBIABIATE MIPUYUHBI U CIIEICTBUS IPOCTHIX SIBJICHUN.

OcyliecTBIATh CpaBHEHUE, CEPUALMI0 U KIACCU(UKAIMIO, CAMOCTOSITEIHHO
BBIOWpass OCHOBAHHS W KPUTEPUU JIJISl YKa3aHHBIX JIOTUYECKHUX OIEpalnui; CTPOUTh
KJIaCCU(PHUKAIMIO HA OCHOBE IUXOTOMUYECKOT0 JIeJIeHHsI (Ha OCHOBE OTPHUIIAHMS).

CTpouTh JIOTMYECKOE paCCY’KIEHHUE, BKIIIOYAIOIIEE YCTAHOBJICHHE NPUYUHHO-
CJICICTBEHHBIX CBS3EH.

Co3maBath  CXEMaTH4YEeCKHE€  MOJAEIM € BBIACIIEHHEM  CYIIECTBEHHBIX
XapaKTePUCTHUK OOBEKTA.

CocTaBiATh TE3UCHI, PA3IMYHBIE BHUIBI IUIAHOB (MPOCTHIX, CIOXKHBIX WU T.IL.).
[IpeoOpa3oBbIBaTh HHPOPMALIMIO U3 OJJHOTO BUAA B IPYroi (TaOJIUIly B TEKCT U TIp.).

BolunThIiBaTh BCe YpPOBHHM TEKCTOBOM MH(MOPMALIHH.

YMerh  ompenensTb  BO3MOXKHBIE  MCTOYHHKM  HEOOXOJUMBIX  CBEACHUH,
MPOU3BOJIUTH MOUCK MH(OpPMAIINH, AHAIU3UPOBAThH U OLICHUBATh €€ TOCTOBEPHOCTb.

YMETh UCIONIB30BaTh KOMIIBIOTEPHBIE M KOMMYHHUKAIIMOHHBIE TEXHOJOTHMU Kak
WHCTPYMEHT Ui JIOCTIDKEHUS CBOMX Iiesiel. YMeTh BBIOMpaTh aJeKBaTHBIE 3aa4ye
MHCTPYMEHTAJIbHbIE POTPAMMHO-ANNapaTHbIe CPEJCTBA U CEPBUCHI.

Kommynukarususie Y Y/I:

CaMOCTOSTENIPHO ~ OPTraHW30BBIBaTH y4eOHOE B3aWMOJCWUCTBHE B  TPYIIIE
(ompenensaTs 001ue eu, pacIpeaessaTh PO, JOTOBAPUBATHCS IPYT C APYTOM U T.1.).

OtcranBass CBOIO TOYKY 3pEHUS, MPUBOJUTH apryMEHTbI, MOATBEPXKAas HUX
(bakramu.

YMeTh B3MISIHYTh Ha CUTYalMIO C MHOM MO3HMIMH U JOTOBAPUBATHCA C JIFOJbMHU
VHBIX TTO3ULIAM.

CpeactBom ¢GopMUpOBaHUSI KOMMYHHMKAaTHUBHBIX Y VY[ choyxkar TexHOJOrus
npoOieMHoro auanora (moOy>KIarolui W MOABOASIIMIA UaNor) U padoTa B MajbixX
rpyIIax, TaKKe HCIOJIb30BAHUE HA YPOKAX AJIEMEHTOB TEXHOJOTHH MNPOAYKTUBHOIO

YTCHUA.

BriOupars MOCTYNKH, HaleleHHbIE Ha COXpaHEHHE M OepeKHOe OTHOILICHHWE K NpPUpoAe, 0COOCHHO
JKUBOH, n30erast MPOTHBOIOJIOXKHBIX MOCTYIIKOB, IIOCTENIEHHO y4yach W OCBauBasl CTPATETHIO PALMOHAIBHOTO
MIPUPOAOTIOIH30BAHNS.

CpencTBoM pa3BUTHS JIMYHOCTHBIX PE3YJIBTATOB CIIyKaT Y4eOHBIM Marepuan u
MPOIYKTUBHBIE 3a/laHUsl YUEOHUKA, HAILICJICHHbIE HA 6-10 JMHUIO Pa3BUTUS — YMEHHE
OLICHUBATh TMOBEJCHUE 4YEJIOBEKAa C TOYKH 3PEHUSI XUMUYECKOW OE€30MacCHOCTH MO
OTHOIIIEHUIO K YEJIOBEKY U MPUPOJE.



MeranpeIMETHBIMU ~ pe3yJbTaTaMu  U3y4YeHHs Kypca «XUMHUS»  SBIAETCS
dbopMupoBaHue YHUBEpCAIbHBIX YueOHbIX aeictBuil (YY]I).

PerymstuBneie YVY/I:

CamocrosTenbHO OOHApyXuBaTh U  (HOpMynmHpoBaTh ydeOHYIO MpobiIemy,
OTIPEICIIATH IIETTh.

4. YCJIIOBUS PEAJIM3AIIMUA JIUCHUIIJIINHBI
7 KJIACC
(35 4YACOB, 1 YAC B HEJIEJIIO)
COJAEPKAHUE KYPCA

BBenenue (6 1)

Xumusi - HaykKa O BEILIECTBaX, MX CBOWCTBaX W ImpeBpaileHusx. llonstue o
XUMHUYECKOM OJJIEMEHTe U (opmax ero CymecTBOBaHMs: CBOOOIHBIX aTroOMax,
IIPOCTBIX U CIIOJKHBIX BEILIECTBAX

[IpeBpamienuns BemiecTB. OTIHYNE XUMUYECKUX PEAKINI OT (PU3NIECKUX SBICHUN.
Postb xuMuu B )KM3HU YEJIOBEKA.

Kparkue cBeneHHsT M3 HCTOPUM BO3HUKHOBEHUS W pa3BuUTHa XuMuu. llepmon
anxumud. [lonstue o guinocodpckom kamue. Xumus B XVI B. Pa3Butue xumun Ha
Pycu. Ponb 0T€UeCTBEHHBIX YUEHBIX B CTAHOBJIEHUHM XMMHUYECKOW HAYKH - pabOThI
M. B. JlomonocoBa, A. M. bymnepoBa, [I. M. MeHnneneeBa. Xumuueckas
CUMBOJIMKA. 3HAKA XHWMHYECKHMX DJEMEHTOB M ITPOUCXOXKJICHHE HUX Ha3BaHUMU.
Xumuueckue popmyibl. Muaekcsl u kodddunnentsl. OTHOCUTENbHbIE aTOMHAs U
MOJIEKYJISIpHAass Macchl. PacdeT MaccoBOW JIOIM XMMHUYECKOTO JJIEMEHTa IO
dbopmyIie BelecTna.

ITepuognueckas cucrema xumuueckux osnemeHtoB JI. WM. Menneneesa, ee
CTpYKTypa: Malyible M OOJIbLIME MEepUOoJbl, I'PyHNbl W MHOATPYIIbI (IIaBHAs M
noOouHas). Ilepuonuueckas cuctemMa Kak CIpaBOYHOE MOCOOHME AJIsl MOJyYEHHUs
CBEJICHUN O XMMUYECKHUX JJIEMEHTAX.

Pacuernpie 3amaun. 1. HaxokneHue OTHOCHUTENIBHOM MOJIEKYISIPHOM MacChl
BELIECTBA MO €ro XuMHu4eckod ¢opmyne. 2. BpruucieHne MaccoBOMl 107U
XUMHUYECKOTO JIEMEHTa B BELIECTBE IO €ro (popmye.

[Ipaktnueckas padora Ne 1 IIpaBuiia TexHuku 6€30MaCHOCTH MpU padboTe B
XuMHU4YeckoM kabuHete. [TpuemMbl oOpaiieHust ¢ 1abopaTropHbIM 000pYI0BaHUEM U
HarpeBareIbHBIMU NPUOOPAMH.

Tema 2. AToMBbI XUMHYECKHUX 3JIeMEHTOB (6 1)

ATOMBI Kak (popma CyIiecTBOBaHHS XUMUYECKHUX 3JeMeHTOB. OCHOBHBIE CBEJICHUS
O CTPOECHHMH aromoB. JlOKa3aTesbCTBA CIIOXKHOCTH CTPOECHMS aTOMOB. OIIBITHI
Pezepdopna. [lnanerapHas MoOIeNIb CTPOCHHS aTOMA.



CocTaB aTOMHBIX sII€p: MPOTOHBI U HEUTPOHBI. OTHOCUTENIbHAS aTOMHasi Macca.
B3auMoCBs3b NOHATUHA «ITPOTOH», «KHEUTPOH», «OTHOCUTEIIbHASI aTOMHAsi Macca.
W3meHeHne 4uciia MPOTOHOB B Sipe aroma - oOpa30BaHWE HOBBIX XMUMHYECKUX
AIIEMEHTOB. VI3MeHeHure dnciia HEMTPOHOB B sJIpe aroMa - 00pa30BaHUE U30TOIOB.
CoBpeMeHHOE OIpeaeIeHUE MOHATUA «XMUMUYECKUH 31eMeHT». M30Tombl Kak
Pa3HOBUIHOCTH aTOMOB OJTHOIO XMMHUYECKOTO 3JeMeHTa. JIeKTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JIOUEK aTOMOB XMMHUYECKUX 3neMeHTOB Nel-20 mepuoanueckon
cucrembl J[. U. MenneneeBa. IloHsiThe O 3aBEpUIEHHOM UM HE3aBEPUICHHOM
AJIIEKTPOHHOM  clioe  (dHepreTudeckoM ypoBHe). Ilepuoaundeckas cucrema
xumudeckux aneMmentoB JI. M. MenneneeBa u CTpoeHHE aTOMOB: (PU3MYECKUI
CMBICJT TIOPSIKOBOTO HOMEPA AJIIEMEHTA, HOMEepa IrpyMIibl, HOMEpa MepUoa.

N3MeHeHre yucna 3JIEKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YPOBHE aroma
XUMHYECKOTO 3JIEMEHTa - 00pa30BaHNE MOJOKUTEIIBHBIX U OTPUIIATEIILHBIX HOHOB.
Nonbl, oOpa3oBaHHbIE aTOMaMH METAJIJIOB W HEMETasuIoB. [IpudyuHBl M3MEHEHUS
METAJUTMYECKUX U HEMETAUIMYECKUX CBOMCTB B MIEPUOIaX U TPyIINax.

Oo6pazoBanne OmHapHBIX coenuHeHUi. [loHATHE 00 MOHHON CBsI3U. CXEMBI
00pa3oBaHUs HOHHOM CBSI3U.

B3aumopeiicTBue arToMOB XUMHUECKHUX 3JIEMEHTOB-HEMETAIIIIOB MEXKAY cOO0OM
- 00pa3oBaHHME JBYXaTOMHBIX MOJIEKYJ TMpPOCThIX BemlecTB. KoBaseHTHas
HETOJIIPHAS XUMHUYECKas CBS3b.

ONEeKTpOHHbIE U  CTPYKTypHbIe dopmynbl. B3aumonelictBue aTtomoB
XUMHUYECKUX DJIEMEHTOB-HEMETANIOB MEXIy c000i - oOpa3oBaHMe OWHApPHBIX
COCJIMHEHUN HEMETAJJIOB. DJIEKTPOOTPUIATEILHOCTh. [IOHATHE O KOBAJIEHTHOM
TIOJIIPHOM CBSI3H.

B3aumopeiictBue aTOMOB XUMHYECKHX 3JIEMEHTOB-METAIOB MEXIy COOOH -
o0pa3oBaHue METALTNYECKUX KpUCTAUIOB. [IoHITHE O METaUTMYECKOM CBS3H.

JlemoHcTpauuu. Monaenu aTOMOB XHMHUYECKUX 3JIEMEHTOB. [lepuommueckas
cucremMa xuMmudeckux aneMeHToB /. . Menpaeneena.

KonTtponbHas padora Nel

Tema 3. IIpocrsie BemecrBa (3u)

[Tonoxkenne MeETAUIOB W HEMETAUIOB B  MEPUOJMYECKOM  CUCTEME
xumuueckux snemeHToB J{. V. MenpaeneeBa. Baxueune npocTbie BELIECTBA -
METJJIbI: JKEJIE€30, aJIOMUHUMN, Kalbl[Ud, MarHuii, Harpuii, kaaui. OOume
(dbuznyecKkue CBONMCTBA METAJIJIOB.

Baxueiimue mnpocTbie BeHIeCTBA - HEMETAJIbl, OOpa30BaHHbIE aToOMaMu
KHCIIOpO/Ia, BOJOpOAa, a3oTa, cephl, docdopa, ymepona. CriocoOHOCTH aTOMOB
XUMHUYECKUX DIIEMEHTOB K OOpa30BaHUIO HECKOJIBKHUX TMPOCTHIX BEIIECTB -
ajoTponus. AnnorponHbeie  Momudukanuu  Kuciopona, Gocdopa u  onosa.
Merannuyeckue W HEMETAUIMYECKHWE  CBOMCTBA  NPOCTBIX  BEIIECTB.
OTHOCHUTENIBHOCTh ~ JICJIGHUSI ~ NPOCThIX  BEIIECTB  HA  METaulbl U
HeMetauibl.IlocTosnnas ABoraapo. KommuectBo BemectBa. Moabs. MomsipHas
Macca. MonsipHblil 00beM Ta3000pa3HbIX BenlecTB. KpaTHble eMHUIIBI KOJTMYECTBA



BEILIECTBA — MUJUIUMOJIb U KUJIOMOJIb, MHJUTUMOJISIPHASE U KHJIOMOJISIPHAST MacChl
BEIIECTBA, MUJUIUMOJIIPHBINA U KUJIOMOJISIPHBINA 00bEeMbI ra3000pa3HbIX BEIIECTB.

PacyeTsl ¢ UCIONB30BAHUEM MOHATHA «KOJUYECTBO BEIIECTBA», «MOJIPHAs
Maccay, «MOJISIPHBIM 00BEM ra30B», «IIOCTOSIHHAsT ABOTaIpo».

Pacuernbie 3amaun. 1. BbluuciaeHue MOJSIPHOM MacChl BEIIECTB IO
XUMHYECKUM (opmynaM. 2. PacueTsl ¢ HUCMONB30BaHUEM MOHITHHA «KOJIUYECTBO
BELIECTBA», «MOJSpHAas Macca», «MOJSPHBIA OObEM Ta30B», «IOCTOSHHAs
ABoraapo».

JemoHcTpannu. HekoTopeie MeTaipl 1 HEMETAJUIBI KOJIMYECTBOM BEILIECTBA
1 monb. Moaens MoIsIpHOTO 00BheMa ra3000pa3HbIX BEIIECTB.

Tema 4. CoequHeHUsI XUMHUYECKHUX dj1eMeHToB (11 u)

Crenenp okucieHus. OmnpeneieHUe CTENEHU OKUCICHUS JJIEMEHTOB IO
xumudeckoir  popmyne  coemuHenusi. CocraBnenue  Gopmyn  OMHApPHBIX
COCIMHEHUM, OOIMi crmoco0 WX Ha3bIBaHWS. BHHApHBIC COCIMHEHUS: OKCHJIBI,
xyopunbl, cyabduabt u np. CocraBienue ux dopmyn. I[IpeacraBurenn OKCHUIOB:
BOJA, VYIVICKUCIBIA Tra3 M HerameHas wu3BecThb. [lpencraBurenn neTydmx
BOJOPOJHBIX COEAVMHEHMI: XJIOPOBOAOPOA W amMuak. OCHOBaHHWS, UX COCTaB U
Ha3BaHus. PacTBopuMOCT OCHOBaHMM B Boje. TaOmuia pacTBOPUMOCTH
TUJAPOKCUZIOB M cojield B Boje. IlpencraBurenu mienodein: TUAPOKCHUIIBI HATpUS,
Kausl ¥ Kanelus. [Tondarue o kauecTBeHHBIX peakuusx. Uaaukaropel. I3MeHeHue
OKpAaCK{ UHAMKATOPOB B IIEJIOYHOM Cpe/Ie.

Kucnorel, ux cocraB u Ha3Banus. Knaccudukanus kucnot. [IpencraBurenu
KUCJIOT: CE€pHas, COojlsiHas W a30THasg. VI3MeHeHue OKpackKu HHIUKATOPOB B
KHUCJIOTHOM CpeJie.

Conu Kak TPOM3BOJHBIE KHUCJIOT M OCHOBaHUW. MX cocTraB W Ha3BaHUS.
PactBopumocTs coneit B Boze. [IpeacTaBurenu conei: XJIOpua HaTpusi, KapOOHAT U
docdar xampIus.

AMOpdHBIE ¥ KPUCTALTHISCKHIE BEIIECTRA.

MexXMOIIeKyIApHbIE B3aUMOACUCTBUS. THUIBI KPUCTAJIMYECKUX PEIIETOK:
WOHHAs, AaTOMHAs, MOJICKYJSIpHAsT MU METAJUIMYECKas. 3aBUCUMOCTb CBOMCTB
BEIIIECTB OT TUMOB KPUCTAINIMYECKUX PEIIETOK.

BemectBa  MOJIEKYJISIpHOTO M HEMOJIEKYJISPHOTO  CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa JJIsl BEIIECTB MOJICKYJISIPHOTO CTPOEHHS.

Yucteie BemecTBa U cMecu. [Ipumepsl KHAKUX, TBEPABIX M Ta3000pa3HbIX
cMmeceri. CBoMCTBa YUCTHIX BellecTB U cMecei. Mx cocraB. MaccoBasg u oObeMHast
JI0JIM KOMIIOHEHTA cMecHU. PacueThl, CBsI3aHHBIE C UCIIOJIb30BAHUEM ITOHSITUS J10JIS.

Pacuetnnie 3amaum. 1. Pacuer maccoBoii 1 0OOBEMHOM JI0JI€H KOMIIOHEHTOB
cMecu BemiecTB. 2. BpluucieHwe MaccoBOW J0JIM BEIIeCTBa B PacTBOpE IO
W3BECTHOM Macce pacTBOPEHHOTO BEIIECTBA M Macce pacTBOpUTENSA. 3.
Brrancienre mMacchl pacTBOPSIEMOTO BEIIECTBA M PACTBOPHUTENSI, HEOOXOIUMBIX
JUISL IPUTOTOBJIEHUS ONPENEIEHHOM MacChl pacTBOpa ¢ U3BECTHOM MacCOBOM JI0JIEU
PacCTBOPEHHOIO BEUIECTBA.



Hemonctpanuu. OOGpasipl OKCUIOB, KUCIOT, OCHOBAaHUM W cojieil. Moxaenu
KPUCTAJUIMUECKUX PEIIECTOK XJIOpuJa Harpus, anmasza, okcuaa yriepona (IV).
B3peiB cmecu Bomopona ¢ Bo3ayxoM. CriocoObl pa3iesieHus] CMECeH, TUCTUILISIUS
BOJIBL.

JlaboparopHbie ombITHL. 1. 3HAKOMCTBO ¢ 00pa3iamMu BEIIECTB Pa3HBIX KJIACCOB. 2.
Paznenenne cmecen.

[Ipaktuueckas pabora Ne 2 OuucTka 3arpsi3HEHHOW TOBapEHHOW COJIH.
[Ipaktuueckast padota Ne 3 [IpuroroBneHue pacTBopa caxapa u omnpeJiesieHue
MacCOBOM JIOJIU €TO B PacTBOPE.

Kontposnbnas padora Ne 2

Tema 5. U3MeHeHUs , NPOUCXOAsIIINeE C BelecTBAMU (34)

[TonsiTue sABNEHUI KaKk U3MEHEHUM, MPOUCXOAIINX C BElleCTBaMU. SBiIeHus,
CBSI3aHHBIE C HW3MEHEHHUEM KPUCTAUIMYECKOIO CTPOCHMUS BEIIECTBA MpHU
MMOCTOSTHHOM €ro cocTaBe, pu3nueckue siBjieHus. GU3N4ecKue sSBICHUS B XUMUU:
JACTWUISINMS,  KPUCTAUIM3alMsl,  BBIIAPMBAHME W BO3TOHKA  BENIECTB,
HEeHTpUPYTUPOBAHHUE.

SIBneHus, CBsI3aHHBIE C HM3MEHEHHEM COCTaBa BEUIECTBA, - XUMHUYECKHE
peakumu. [Ipu3Haku U ycrnoBus NpoTeKaHus XuMudeckux peaxiuid. [lonarue o0
JK30- U JHIAOTEPMUYECKHUX peakuuax. Peakunu ropeHuss Kak 4YacTHBIM Cllydau
AK30TEPMUUYECKHUX PEAKIUH, TPOTEKAIOIINX C BBIJAEIECHUEM CBETA.

3aKOH COXpPAaHEHHMS MAcChl BEIIECTB. XUMHUYECKUE YPAaBHEHUS. 3HAYEHUE
uH7EKCOB U Kod(durmentoB. CocTaBieHNE YPABHCHUA XUMUYECKUX PEAKITHM.

Pacdyetsl mo xuMHuuecKuM ypaBHEHHSM. PemieHne 3amad Ha HaXOXKICHHUE
KOJINYECTBA BEILIECTBA, MACChl WM 00bEeMa MPOAYKTA PEAKIMU IO KOJIUYECTBY
BEILIECTBA, Macce WM 00bEMY HCXOJHOTO BellecTBa. Pacuersl ¢ MCMoOab30BaHUEM
MOHATHS «J0JIsD», KOTAA MCXOJHOE BEIIECTBO JTaHO B BHJIE PAacTBOpa C 3aJaHHOU
MacCOBOW JOJIE PACTBOPEHHOIO BELIECTBA WIIM COACPKUT ONPENCIICHHYIO JIOIIO
MIPUMECEN.

Peakuun pasznoxenusd. IloHsATHE O CKOPOCTM XUMHUYECKUX DPEAKIUH.
Karanuzaropel. @epMeHTHI.

Peakuuu coennnenus. Karanutuueckne W HEKATAIUTUYECKUE PEAKIUU.
OOparuMble 1 HEOOpPATUMBbIE PEAKIIUU.

Peakuun 3amenieHus. DIEKTPOXUMUYECKUHN sl HAIPSIKEHU METAJIJIOB, €T0
WCIIOJIb30BAHUE JJIS1 IPOTHO3UPOBAHUS BO3MOXKHOCTH ITPOTEKAHUS PEAKIIMN MEXKIY
METa/ulaMd W PAaCTBOPAaMH KHUCJIOT. Peakiuym BBITECHEHHS OAHUX METAJUIOB U3
PacTBOPOB UX COJIEH IPYTMMH METAJIAMHU.

Peakiun oOmeHa. Peakuuu HeWTpanmu3alnuu. YCIOBHS NMPOTEKAHUS peakuui
oOMeHa B pacTBOpax JI0 KOHIIA.

Tunel XUMHUUECKUX peakiuil (MO MPU3HAKY «YHMCIO U COCTAaB MCXOJHBIX
BEIIECTB M TMPOAYKTOB pEAKIUU») Ha IMpUMEpe CBOMCTB BoOAbl. Peakius
Pa3JIOKEHUS - AIEKTPOJIN3 BOAbL. Peakuuy cOeqUHEHHUs - B3aUMOJICICTBUE BOJBI C
OKCHJIAMU METaulIoB U HeMetauioB. [loHsatue «ruppokcuas». Peakuun



3aMeIleHUsT - B3aUMOJCHCTBHE BOJBI C IMICJOYHBIMU M IIEITOYHO3EMETbHBIMU
MeTtauiamu. Peakiuu oOmeHa (Ha mpuMepe TUAPOIN3a Cylbpuaa aalOMUHUS U
KapOu1a KaJbITus).

Pacdetnbie 3amaun. 1. Beruucnenne no XuMu4eCKUM YPaBHEHUSIM MAacChl WU
KOJINYECTBA BEILIECTBA MO M3BECTHOM Macce WM KOJUYECTBY BEILIECTBA OJHOTO U3
BCTYMAIOMIIMX B PEAKIHUIO BEHIECTB WM MPOAYKTOB peakiuuu. 2. BoluucieHue
Macchl (KOJIMYECTBA BEIleCTBa, 00beMa) MPOJAYKTa Peakiuu, €CJIM U3BECTHA Macca
HCXOJIHOTO BEIIECTBA, COJEPIKAILLEro ONPEACICHHYI0 JIOJII0 MpuMeced. 3.
Brruncnenue Macchl (KOJIMYECTBAa BEIIECTBA, 00beMa) MPOAYKTa PEAKIUU, €CIU
M3BECTHA MAacca pacTBOpa U MaccoBasi 10J1sl paCTBOPEHHOTO BeIlleCTBa

Hemounctpanuu. [Ipumepsl puznueckux sBICHHI; a) TUIaBiIeHUE NapaduHa;
0) pacTBOpeHHMe TiepMaHTaHaTa Kaius;B) 1uddy3us TyMIUCTHIX BEHIECTB C
ropsiiei JIaMIodyku HakaimuBaHud. [IpuMepsl XMMHUUYECKUX SIBICHHI: a) TOpeHue
Martusi; 0) B3aUMOJICHCTBHUE COJITHOW KHUCIOTHI C MPaMOPOM WJIM MEJIOM; B)
nosnyuyeHue rugpokcuna meau (II); r) pacTBopeHHe MOMYYEHHOTO THAPOKCHAA B
KHCIOTax; 1) B3aumojeilctBue okcupa meau (II) ¢ cepuoit kucnorod mnpu
HAarpeBaHWM; €) pa3jIoKEHHE [epMaHraHara Kajus; K) B3aUMOJCHCTBUE
pa30aBJICHHBIX KUCJIOT C METAJUIAMH; 3) Pa3NIOKEHHE MEPOKCUAAa BOIOPOIA.

Jlaboparopubie onbIThl. 3. CpaBHEHUE CKOPOCTH MCHAPEHHs BOJABI U CHHUPTA
10 MCYE3HOBEHMIO UX Karellb Ha (UuiIbTpoBajbHO Oymare. 4. OkuciieHne MeIu B
IUIAMEHU CIUPTOBKU WJIM TOpenku. 5. IIoMyTHEHME W3BECTKOBOM BOIBI OT
BbIJbIXa€MOro  ymiekuciaoro raza. 6. llomydyenwe — ymiekuciaoro — rasa
B3aMMOJICHICTBUEM COJABI M KHUCJIOTHL. 7. 3aMeIlIeHUEe MEIU B PAcTBOpPE XJIOpHUJIA
menu (I1) xenezom.

Kontponbhas padora Ne 3

Tema 6. PacTBopenne. PactBopbl. CBOIICTBa PACTBOPOB 3JIEKTPOJIHUTOB (6 4)

PactBopenmne kak ¢usnko-xumuueckuii mporecc. [lonstue o ruaparax u
Kpuctaioruaparax. PactBopuMocTts. KpuBble pacTBOPUMOCTHM Kak MOJIEIIb
3aBUCUMOCTH PaCTBOPUMOCTH TBEPABIX BEIIECTB OT TemIieparypsl. HackimeHHsie,
HEHACBIIIEHHBIC W MEPECHIIICHHBIE PACTBOPHI. 3HAYEHNUE PACTBOPOB JJIsI MPUPOIBI
U CEJIBbCKOI'0 XO3SMCTBA.

[Tonatne 00  SIEKTPOIUTHYECKOM  JUCCOLMAIIUU.  DJIEKTPOJIUTHI U
HE3JIEKTPOJUTHL. MEXaHW3M JUCCOLMALUM DJICKTPOJIUTOB C PA3JIUYHBIM THUIIOM
XUMHYECKON CBsi3U. CTENeHb ANEKTPOIUTHUECKON auccounanuu. CUIbHBIE H
ciabple AIMEKTPOJIUTHI.

OCHOBHBIE TIOJOKEHUSI TEOPUM DJICKTPOJUTHYECKOU aucconuanuu. MoHHbIe
ypaBHEHUS  peakiuil. YCIOBUS MPOTEKAaHUS pEeaKkIuu OOMEeHa  MEXIy
ANIEKTPOJIUTAMH JO KOHIIAa B CBETE€ HMOHHBIX IpejacTaBieHui. Kiaccudukarms
HOHOB U UX CBOMCTRBA.

Kucnotsl, ux knaccudukanus. /[uccomumarust KUCIOT U UX CBONCTBA B CBETE
TEOPUH DIIEKTPOIIUTUUECKON NHCCOUAMU. MONEKYISIPHBIE U MOHHBIE YPABHEHHUS
peakuui KUCJIOT. B3anMOAEHCTBUE KHUCIOT C METaUlaMU. DJIEKTPOXUMUYECKUN



PO HanpsDKEHUM MeTauioB. B3ammoneicTBHE KHCIOT C OKCHIAMH METaJUIOB.
BzaumonencTBue  KHCIOT €  OCHOBAaHUSIMH - PEAKUUsl  HEUTpaIv3alUu.
BaumonetictBue kuciot ¢ consimu. Mcnonb3oBanue TabiauIsl paCTBOPUMOCTH JIJIS
XapaKTEePUCTUKU XUMUYECKUX CBOMCTB KHCIIOT.

OcHoBanwusi, ux knaccudukanus. J(uccorumaius OCHOBaHWN U WX CBOMCTBA B
CBETE TEOPHUM SJIEKTPOJUTHUYECKONW Aucconranny. B3auMonencTBue OCHOBaHUN C
KUCJIOTaMH, KHCJIOTHBIMA OKCHUJaMU U coyisiMd. Vcnonb3oBaHue TaOJUIIbI
pacTBOPUMOCTH  JUISl  XApPAKTEPUCTUKA XMMHUYECKMX CBOWCTB OCHOBAaHMHIA.
Paznoxxenne HEpaCTBOPUMBIX OCHOBAHHM ITPU HATPEBaHUH.

Comu, ux knaccudukanus W JUCCOLMAIUS PA3IUYHBIX THUIIOB COJIEH.
CgolicTBa coneid B CBETE€ TEOPUM  DBJIEKTPOJUTHYECKOW  JUCCOLMAIUH.
B3anmopeiictBue cojied ¢ MeETaulaMH, YCIOBHS IPOTEKAaHUS 3TUX PEaKLUU.
B3anmopeiicTBue cosield ¢ KMCIOTaMH, OCHOBaHUSAMM M COJisiMH. Vcmosib3oBaHuE
Ta0JIUIIBI PACTBOPUMOCTH JJIS XapAKTEPUCTUKU XUMHUYECKUX CBOMCTB COJIEH.

OO6o0mienne cBeneHUd 00 OKCHUIIAX, WX KIAcCU(PHUKAIMU M XUMHUYECKUX
CBOMCTBax. leHeTndeckue psapl METALIOB M HEMETAJUIOB. |l eHeThueckas CBs3b
MEXKy KJIaCCaMy HEOPTaHUYECKUX BEIIECTB.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC peaKuuu. Oxkucnurenb 151
BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE.

Peakiiun MOHHOTO OOMEHAa M OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUU.
CocraBiieHUE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA METOIOM
AJIEKTPOHHOTO OaJiaHca.

CgolicTBa MPOCTHIX BEUIECTB - METAJIOB U HEMETAJUIOB, KUCIOT U COJICH B
CBETE MPEJICTaBICHUN 00 OKUCIUTEIHLHO-BOCCTAHOBUTEBHBIX MPOIECCAX.

HemoHcTpauuu.  McnbplTaHue — BemeCTB M MX  pacTBOPOB  Ha
AIIEKTPONPOBOAHOCTh. 3aBUCUMOCTh 3JEKTPOINPOBOJHOCTH YKCYCHOM KHUCIOTHI OT
KOHLIEHTpauuu. B3auMonencTeue HUHKA ¢ CEpOU, CONSTHOW KUCIOTOW, XJIOPUAOM
menu (I1). [openne maruusi.

JlaGoparopubie onbiThl. 8. Peakiuu, XxapakTepHbIC JII PACTBOPOB KHUCIIOT
(constHOM wnm cepHoit). 9. Peakuuu, XapakTepHble UIsI PACTBOPOB IIEIOYEH
(runpokcuoB HaTpust win kanus). 10. TlomydyeHue u cBoiCTBa HEPACTBOPUMOIO
ocHOBaHusl, Hanpumep ruapokcuaa meau (II). 11. Peakuum, xapakrtepHbie s
pacTBOpOB coJjiel (Hanmpumep, A xiopuaa menu (11)). 12. Peakuuu, xapaktepHbie
JUISI OCHOBHBIX OKCHUJOB (HampuMmep, Ui okcuaa Kanbhus). 13. Peakuuw,
XapaKTepHBIC JJI1 KUCIOTHBIX OKCUIOB (HAamIpuMep, JJIsl YIJIEKHCIIOTo rasa).
[Tpaktuueckast padota Ne 4 CBolicTBa KUCIIOT, OCHOBAaHUM, OKCHUJIOB U COJICH.
[Ipaktuueckas pabora Ne 5 Perienue skcriepuMeHTaIbHbIX 3a/1a4.

Nrorosas koHTposibHAS paboTa 3a Kypc XUMUH 7 Kjacca

KAJIEHIAPHO — TEMATUYECKOE IINTAHUPOBAHUE

KoJa- Bo KoHTpoJbH TCo Cpoku

Ha3Banue Tembl 9aCoB bIe nposeaeHuA




MeponpusTH

1 TpumecTtp

I. Beenenue.

[Ipenmer xumuu

11. Baxxueinmme
XUMHUYCCKHUC ITOHATHUA.

BemectBa

ATOMBL. XUMHUYECKHUE
3JIEMEHTEL.

XHWMHUYIECKUE (POPMYIIEL.
OtHocuTenbHas
MOJIEKYJIsIpHas Macca
BEIIECTBA

BajneHTHOCTb.
Ornpenenenue
BaJICHTHOCTH 110
dbopMmymam.

CocraBnenue Gpopmyi
10 BAJICHTHOCTH.

XVMHUYECKHE PEaKLIUU
[Ipu3Haku u ycinoBus

MPOTEKAHUS .
XMMHUYECKHX PECAKIIHMH.

I'mnbl XUMUYCCKUX
peakuun

HNMHUYCCKUEC ABJICHUA.

HN3HAKHN U YCIIOBUA
IMIPOTCKAHUA o
XUMHUYCCKUX PCAKIIUN»

1 l%aKTI/IIIeCKaH padbota
«
Ip

3aKOH COXpaHEHMU
MACCHhI BEIIECTB.
XUMHYECKHE YPaBHCHUS

VYpaBHEHU XUMUYECKHUX
pEeaKIuid.

Pacuérsl o ypaBHEHUAM
XMMHUYECKUX PEAKIUH.

KonTtpoarHasg padoTa No
2 no Teme «Baxneimne
XUMHUYECKHE MOHATHUA.

I11. Knaccer
HEOPTraHWYECKUX
BellecTB. THUIIBI .
XUMHYECKUX PEaKIui
(gaca )

HpOCTLIe BCIICCTBA

Boaopoa. Kucnopon.

Boszayx.

OKCHUIEL.

XHUMHUYECKHE CBOUCTBA
OKCHIIOB.

|t |t | ND |

Bopa. PacTBopbl.

KonTponbHas padota
Ne2

Kucnorsl. CBolicTBa
KHCJIOT.

CocraB u
KJ1acCU(pUKaLus KUCIIOT.

CamocTosTenpHas
paborta

Coiu.




IIpakTrueckas pabora 1
«XUMHUYECKHUE PEAKLINH,
XapaKTEePU3YIOLINE
CBOMCTBA BEILIECTBY.

OcHoBanus. CBolcTBa U 1
KJIacCU(PUKALIHS
OCHOBaHUH

AmMpoTepHOCTD 1
AmdorepHble
COCIMHEHHUSL.

Knaccudukanus 1
BEIIECTB.

CBs13u Mexny 1
HEOPraHUYECKUMU
BEIICCTBAMHU
-[IPEACTABUTEIIAMUA
Pa3HbBIX KJIACCOB

[TpumeHeHue BemecTB B 1
HPOMBIIIJICHHOCTH U B
OBITY.

000011EHKE, 1
cucTeMaTu3alus u

KOPpPEKIUs 3HAaHUHN 1
YMEHHH IO TEME
«Kmnaccer
HEOPTaHUYECKUX
BenlecTs. Tunbl .
XHUMHYECKHUX PEAKIIUI

KontpoasHag padora Ne 1
3 no Teme «Kiaccel
HEOPraHUYECKUX
BenlecTB THIIbI .
XUMHUYECKUX PEAKLUN».

8 kiace

(36 yacos, 1 yac B HeaeJ110.)
COAEPKAHHME KYPCA

TEMA 1. O0mas xapakTepucTUKa XUMHYECKHUX 3JIEMEHTOB U XUMHYECKHUX
peakuui. (10 yacos)

XapakTepuCTUKa XUMHYECKOTO AJIEMEHTA Ha OCHOBAHUH €TO0 MOJIOKEHUS B IEPU-

OJUYECKOM cUCTeMe XUuMHUUYeCKux 3yeMeHToB (.M. Menpaeneena.

XapakTepuCTUKa XUMHUYECKOTO JIEMEHTA Ha OCHOBAHUHU €TO MOJIOKEHUS B MIEPU-

OJIMYECKON CUCTEME XMMHUYECKHUX dJIeMeHTOB [[.J1. MeHnpeneena.

XapakTepuCTUKa XUMHYECKOTO AJIEMEHTA MO KUCIOTHO-OCHOBHBIM CBOWMCTBAM

00pa3yeMbIX UM COeTUHEHUN. AM(OTEpHBIC OKCUIBI U THIPOKCH/IBI.

[Teproanyeckuii 3aKOH U IEPUOAUYECKAs CUCTeMa XMMHUUYECKUX diieMeHToB J[. 1.

Menneneesna.

XUMHUYECKasi OpraHu3aIus IPUPO/IbI.

Knaccudukanms XuMU4ecKux peaxiuu.



CKOpOCTh XUMUYECKUX PEAKIUM.

Karanuszaropsl u karanus.

O06o01eHre U cucTeMaTu3anus 3HaHui 1Mo Teme «O01Ias XapaKTepruCcTUKa XUMH-
YECKHUX AJIEMEHTOB U XUMHUYECKUX PEaKIUD».

KonTtponbsnas padota Ne 1 mo teme «O011as XapaKTepruCcTUKa XUMHYECKHIX
AJIEMEHTOB U XUMHYECKUX PEAKIIUII.

MeTtaebl.

[Tonoxenune meramios B [ICXD u cTpoeHne Ux aTOMOB.

XWMHUYECKHE CBOMCTBA METAJIOB.

[Tony4yeHnne meTannos.

Koppo3us metamios.

[[lenoyHbIe METAIIIBI.

bepuiuii, Maraui ¥ MEI0YHO3EMEIBHBIE METAJIIIBI.

AJIFOMUHMIA.

Keneso.

O06o001IeHNe U CUCTEMaTH3alKs 3HAHUH 110 TeMe «MeTauibD».

[Tpaktuxym KortposnbHas padota Ne 2 mo teme «MeTamiby.

1. CpoiicTBa METAJJIOB M X COCIUHECHUM.

OcylecTBIECHUE UEOYKN XUMUYECKUX TPEBPALLICHUMN.
DKCNEPUMEHTAIBHBIE 33/1a4H T10 MOJYYEHHUIO U PACHO3HABAHUIO METAJIJIOB.
TEMA 2. HemetaJsuibl. (15 yacoB )

Hewmeranmnel: atombl 1 ipocThie BemecTBa. Kucinopoa, 030H, BO3AyX.
Bonopon.

Bopna. Bona B )xu3HU UellOBEKa.

["amoreHsi.

CoenrHeHMs TajJoTeHOB.

ITomy4yenue rajsoreHoB. buosiorunyeckoe 3Ha4eHUE U TPUMEHEHUE TAJIOTEHOB U UX
COCIMHCHUU.

Kucnopon.

Cepa.

CoennHenus cepsl.

Cepnas kuciioTa Kak 351eKTpoanuT. Conu CEpHOU KUCIIOTHI.

Cepnas KuciioTa Kak OKACIHUTENb. [lonydeHrne 1 npuMEeHEHUE CEPHOM KUCIIOTHI.
A30T.

Ammvuak. Coau aMMOHHUS.

Oxkcupst azota (I1) u (IV). A30THas KucaoTa Kak 3JICKTPOJIUT.

A30THas KUCJIOTA KaK OKUCIIUTEb.

Cosii a30THOM KUCIIOTHI.

docdop u ero coeAMHEHHUS.

Yraepon.

Oxkcupsl yriepoja.

YrosbHas KHUCI0Ta U €€ COJIH.

Kpemnuii.

CoenrHEeHUsT KPEMHUSL.



CuiMkaTHast IPOMBIIIIIEHHOCTb.

O0001IeHrEe U cUCTEMATH3aIMs 3HAHUH 110 Teme «HemeTramisy.
Kontponbshas padota Ne 3 o teme «Hemeraniby.

[TpakTukym 2. CBOICTBa HEMETAIIIOB U UX COEUHEHHUI.
DKclepuMeHTalbHbIE 3a7auu 110 Teme «lloarpynna kuciopoaay.
DKclepuMeHTalbHbIE 3a71a4uu 110 Teme «lloarpymnna raioreHoBy.

TEMA 3. O0001eHue 3HaHMH 110 XUMMHUH 32 KYPC OCHOBHOM LIKOJIBI.

(5 yacoB)

I[ICXD [.1. MeHnaeneeBa U CTpOCHUE aTOMA.

I[ICXD [.1. MenaeneeBa U CTpOCHUE aTOMA.

Buapl XuMUUeCKUX CBSI3€l U TUITBI KPUCTALUIMYECKUX pelIeToK. B3aumMocBs3b
CTPOCHUS U CBOWCTB BEILIECTBA.

Knaccudukanysa XuMU4ecKux peakiui mo pa3inyHbeIM npusHakaMm. CKOpOCTh XH-
MHYECKON PEAKIIUU.

Heoprannueckue BeiiecTBa, UX HOMEHKJIATypa U KiacCupUKaIlus.

I'eneTnyeckue psabl MeTaJUIa, HEMETAJIA U IIEPEXOJHOI0 METasuIa.
KAJIEHAAPHO — TEMATHYECKOE IIVIAHUPOBAHUE

Temsl ypokoB Kom - Bo |KonTponpHBIE |TCO Cpoxu
4acoB MEPOIPUITHS IIPBEIECHUS

I. IToBTOpEHUE H3yyeHHOTO B7 2
Kiacce (4 Jaca)

Baxxneiinime XUMHYECKHUE 1
HOHATHUA & Kiacca.

Mousiprass macca. MosipHbIT 1
00bEM rasa.

IL Crpoenue BEILIECTBA

(5uacon)

KoBanenTHas cBs3b. 1
HNonnas CBSI3b. 1

Meramndeckas CBA3b.

Cremneunp OKHCJICHUS. 1
DNEeKTpOOTPULATEIBHOCTD

aTOMOB.

OnexponuTuyecKas 1
IICCOLIHAIIAS.

OKUCIUTEIBHO- 1

BOCCTAaHOBHUTCIIBHBIC PCAKIIUN

YpaBHEHUS peakLHil. 1 KOHTP.
PAB.

IV. Merannsi (7 yacoB)




Merauibl B NEPUOAMYECKOMN
cucteMe. CrpoeHue aromMoB
METAJIJIOB.

Mertauibl TIaBHOW MOATPYIIIBI
I rpynmsr.

Mertauibl T1aBHOW MOATPYIIIBI
II rpynmsr IICXO.

ATOMHUHHN KaK
MpeCTaBUTENb METaJIJIOB
[JIaBHOM MOATPYIIBI I
rpynns! [ICXO.

Kenezo kak mpeACTaBUTENb
METAJLIOB MOOOYHBIX
noarpynn [ICXD.

[Ipaktuyeckas pabora Ne 2
«Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 10
TeMe «MeTaJlibDy».

O06006111EHIE 3HAHUN u
YMEHHM.

KOHTP.P
ADB No2

V. Hemeramnst (20 gacoB)

Hewmeramner B IICXD.

O6H_II/IC XHUMHUYECKHE CBOHCTBA
HEMCTAJIJIOB.

Hemerannsl [JIaBHOM
noarpymms! VII rpymisr.

["amoreHoBOIOpOIHBIC
KHCJIOTHI X UX COJIU.

HemeTannsl [IaBHOM
noarpymnmsl VI rpymnsl.

Coenunenus cepol. CepHas
KHCJIOTA.

Hemertamnel [JIaBHOU
MOATPYIIIIBI V TPYIIIIHL.

AMMHaK M ero CBOMCTBA.

Coitt aMMOHUSL.

A3oTHas Kuciora u HUTPATHI.

Baxueiinime COCIUHEHUS
dbocdopa.

[SRE G ) S -,

Hemertamnsr IJIaBHOU
norpynns [V rpynmnst.

Oxcuppl yrepona u KpeMHUS.

KapGonars! u cuMkarsl.




O06006111eH1E 3HAHUN u 1

YMEHHUM.

YrieBoaopoasl. 1
XUMUYECKUE CBOICTBa 1
YIJIEBOJOPOJIOB.

Opranuueckue u 1
HEOpraHUYeCKUe BEIIeCTRa.
KonTponwsnas padora Ne 4 1
Hrorosslit YPOK. 2
O60061eHue.

Bcero 35 ypoxkos

YUYEBHBIM KOMIUIEKC JIUISI YUAILIMXCS

1. Taopuensu O. C. Xumus. 8 kiace.- M.: IIpoda, 2023r. (PI'OC.
NuHOBalMOHHAS 1IIKOJIA)

2. Xumus. 9 k 11.: KoHTponbHbIe U TpoBepoUHbIe padoThl K yueOHuky O. C.
INa6puensaa «Xumus. 9» M.: [Ipoda, 2022.

2. T'abpuensu O. C., CmupnoBa T. B. M3ydaem xumuto B 8 KiI.: JIumakTudeckue
Marepuaibl. — M.: binuk mtoc, 2023.

3. Terpanp st 1aGOpaTOPHBIX OMBITOB U MPAKTUYECKUX PAbOT. 8, 9 Ki1acchl.
Astopsr: ['abpuensu O.C., AmrykoBa A.B .- M.: [Ipoda, 2024r

4. Tabpuensu O.C. Xumus. 9 kiacc: yueOHUK JJ1s1 0011e00pa3oBaTeIbHBIX
yupexaenuii. — M.: JIpoda, 20234.

METOJIUYECKUE PASPABOTKM I YUUTEJIEM

1 Xumus. 8 ki1.: KontponbHbie U mpoBepouHbie padoThl kK yueOHuky O. C.
["abpuensna «Xumus. 8»/ O. C. 'abpuensn, [1. H. bepeskun, A. A. YmiakoBa u ap.
— M.: Jlpoda, 2022.

2. Xumusl. 9 k 11.: KonTponbHbie 1 mpoBepouHbie padoThl K yueOHuky O. C.
["abpuensna «Xumus. 9» / O. C. I'abpuensn, [1. H. bepe3kun, A. A. YmakoBa u
ap. — M.: Jlpoda, 2023.

3.T'abpuensn O. C., Cmupnona T. B. Uzyuaem xumurio B 8 ki1.: lunakrudeckue
Marepuaibl. — M.: biuk mtoc, 2022.



4.Ta6puenstn O. C., BockoOoitnukoBa H. II. Xumms B Tecrax, 3ajaayax,
ynpaxkHeHusx. 8— 9 ki — M.: [Ipoda, 2023.

5.I'abpuensn O.C. Xumus. 9 knacc: yueOHUK 1t 00111e00pa3oBaTenbHbIX
yupexzaenuii. — M.: JIpoda, 2023.

5. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE

Harypaabuble o00bekTbl. HarypanbHble OOBEKTBI, HCIOIB3yEMBIE B
o0y4eHUN XHWMHWH, BKIIFOUAIOT B CeOS KOJUICKIIMM MHUHEPAIIOB M TOPHBIX TOPOII,
METaJUIOB M CIUIABOB, MUHEPATbHBIX yIOOPEHUH, MJIaCTMACC, Kay4YyKOB, BOJIOKOH U
T. 1. O3HaKOMJIEHHE ydalluXcsa ¢ 00pa3laMi UCXOJHBIX BEIIECTB, MOIYIPOIYKTOB
M TOTOBBIX HW3JIEJIUA TO3BOJSICT MOJYYHUTh HAMIAHOE NpPEICTaBICHUE 00 ATUX
Marepuajiax, UX BHEIIHEM BHUJIE, a TAKKE€ O HEKOTOPBIX (PU3MUECKUX CBOMCTBAX.
3HauuTeNbHBIE YUeOHO-TIO3HABATENIbHBIE BO3MOKHOCTH HMMEIOT  KOJUICKIIHH,
W3TOTOBJICHHBIC CaMHUMHU oOOydaromumucsa. [IpeameTsl sl Takux KOJUICKIUN
coOuparoTcs BO BpeMsl dKCKYpCHUW M APYrHMX BHEYpPOUYHBIX 3aHsATUN. Komekuuu
UCIIOJNB3YIOTCSL TOJIBKO [IJIi O3HAKOMJICHMS] Y4YalllMXCAd C BHEIIHMM BHJIOM U
(bu3HYeCKUMU CBOMCTBAaMM M3Y4YaeMbIX BEIIECTB U MarepuaioB. J[Jis nmpoBeneHus
XUMHYECKUX ONBITOB KOJUIEKIIMU MCIIOJIb30BaTh HENb3S.

XuMmuyeckasi Ja0oparopHasi moCyla, anmaparbl W NpudopsbI.
Xumudeckas Mocyjaa MOApa3AessiIeTCs Ha JBE TPYMIMbI: NIl BHIIIOJHEHUS! OMBITOB
yYalIMMUCS U JIEMOHCTPAIMOHHBIX OMBITOB. [IpuOOpsI, anmaparbl U yCTaHOBKH,
MCIIOJIb3YEMbIE HAa YPOKaX XUMUH, MMOAPA3JEISIOT HA OCHOBE MPOTEKAIOIINUX B HUX
bU3HYECKUX M XUMUYECKHX IPOIECCOB C YYaCTHEM BEIIECTB, HAXONAIIUXCS B
Pa3HbIX arperaTHbIX COCTOSIHUSX: MPUOOPHI /ISl pabOThl ¢ Ta3aMu — TMOJIy4YEHUE,
coOMpaHue, OYUCTKA, CYIIKa, TMOIVIONIEHWE Ta30B; PEaKIUUu MEXIY IMOTOKaMHU
ra3oB; peaKlnKi MEXIy ra3aMy B DIIEKTPUUYECKOM Pa3psJie; peakluu MeXAy razaMu
MIPY TOBBIIIICHHOM JIaBJICHWH; ammaparbl U TpuOOpPHI JJI OMBITOB C KUAKAMU U
TBEpJbIMU BEIIECTBAMU — [IEPErOHKA, (PUIBTpOBAHME, KPUCTAILIM3AINS,
MPOBEACHUE PEAKIMM MEXy TBEPJAbIM BEUIECTBOM U >KUAKOCTBIO, KUIKOCTHIO U
JKUJIKOCTBIO, TBEPABIMU BelllecTBaMU. BHe 3ToM kiaccupukanuu HaxXonsTcsl JBE
IpyIIibl y4eOHOU anmaparypsl: 1) 11t u3ydeHus TEOPETUUECKUX BOITPOCOB XUMUU -
WUIIOCTPALMsl ~ 3aKOHAa  COXPaHEHWs  MacChl  BEUIECTB,  JIEMOHCTpalus
AIIEKTPONPOBOAHOCTH  PACTBOPOB,  JEMOHCTpallMsl  JIBJKEHHUS  HOHOB B
AIIGKTPUYECKOM T0JIe; Il M3YyYEHHUS CKOPOCTH XUMHUYECKOM peakluu u
XUMHUYECKOTO PAaBHOBECHS; 2) JUIsl WUTIOCTPALMM XMMHYECKUX OCHOB 3aBOJICKHX
CIIOCOOOB TOJIYYEHHUS] HEKOTOPHIX BEIIECTB (CEPHOM KHUCIOTHI, aMMHUaKka U T. II.)
BcmomorarenpbHy0 posib UTPAIOT W3MEPUTEThHBIE W HarpeBaTelbHbIE MPUOOPHI,
pa3TUYHbIC TPUCTIOCOOJICHMS /IJ1s1 BHITIOJTHEHHUS OTBITOB.

Mopnean. OObekTaMu MOJEIMPOBAHUS B XWUMHUHU SBJISIIOTCS aTOMBI,
MOJIEKYJIbl, KPUCTAJUIbI, 3aBOJICKHE amMapaThl, a TaKKe MPOUCXOASIINE POLECCHI.
B mnpemonaBaHnu XMMHU HCHONB3YIOTCS MOJEIH KPUCTANIMYECKUX PEIIETOK
anmasa, rpadwura, cepsl, docdopa, okcuga ymiepoma(lV), ioma, xemesa, Memu,
Marus. [IpOMBINUIEHHOCTBIO BBIMYCKAIOTCS HAOOpPBI MOJENEel aToMOB s



COCTABJICHUS ILIAPOCTEPIKHEBBIX MOJEJIEN MOJEKYJ, KOTOpbIEe, K COXKaJICHUIO, B
OCHOBHOM HCIIOJIb3YIOTCS ITPU U3YUYEHUN OPraHUYECKON XUMHUH.

Y4yeOHble MocOOUsI HA Me4yaTHOH ocHoBe. B mporiecce oOydeHUs XUMHUHU
UCTIONIB3YIOTCST  CJeaylomue — TaOiauIbl  TMOCTOSHHOTO  AKCIIOHUPOBAHMUS:
«llepponnyeckass cucrema xuMudeckux anemeHtoB J[. WM. MenneneeBay,
«Tabnmuiia pacTBOPUMOCTH KHCIIOT, OCHOBAHUWU U COJIEH», «DIEKTPOXUMUUYECKUI
Pl HaNPSDKCHUH MeTayyioB» U Jip. st opraHu3amnu caMOCTOSTENbHOW pabOThI
oOyJaromuxcsi Ha YpOKax WCIOJNB3YIOT Pa3HOOOpa3HbIE  UIAKTUYECKHE
MaTepuajbl: TETpajJd Ha MEYaTHOM OCHOBE WM OTHENbHbIe pabo4yue JUCTHI -
MHCTPYKIHUH, KAPTOUKU C 3aJaHUSIMA PA3HOW CTENEHU TPYAHOCTH JJIsi U3yUYECHUS
HOBOT'O MaTepualia, CaMOIPOBEPKU U KOHTPOJISL 3HAHUHN yUalTUXCSl.

JKPAHHO-3BYKOBbIe CpeAcTBa 00y4eHHsl. DKpPaHHO-3BYKOBBIE IOCOOMS
JIEJISITCS Ha TPU OOJNbILINE TPYIIIbI: CTATHYHbIE, KBa3UAMHAMUYHbBIC U JUHAMUYHBIE.
CraTu4HBIMU 3KPAaHHO-3BYKOBBIMH CPEJCTBAMU OOYyUEHHMs SIBJISIOTCS IUA(QUIbMBI,
JIMATIO3UTHUBBI (Claibl), €IMHAYHbIE TpaHCHApaHThl it rpadonpoekropa. Cepuun
TPaHCIIAPAHTOB MO3BOJSIOT MMUTHUPOBATh JBHUKEHHE IYTEM IOCIEI0BATEIBLHOIO
HAJIOXKEHUS OJIHOTO TpaHCHapaHTa Ha Jpyrol. Takue cepuM OTHOCAT K
KBa3WJIMHAMUYHBIM 3KPAaHHBIM IOCOOUSM. J[MHAMUYHBIMU SKpPaHHO-3BYKOBBIMU
NOCOOMSIMU  SIBJISIFOTCSL  MPOM3BEACHMSI KUHemarorpada: JIOKyMEHTaJIbHOTIO,
XPOHUKAJIBHOTO, MYJIBTUINIMKAUOHHOTO. K 3TOM e rpynne OTHOCATCA 3KpaHHO-
3BYKOBBIE CpEICTBA OOy4YeHMs, JUIsl TPEAbsBICHUS HWHOOPMAIMU KOTOPBIX
HEOOXOAMMAa KOMITbIOTEpHAs TEXHUKA.

Texuunueckue cpeacrBa oOydeHus. IIpy KOMIUIEKCHOM HCHOJIb30BaHUU
CpenCcTB OOy4YeHUsT HEM30EKEH BOMPOC O BO3MOXKHOCTH 3aMEHBI OTHOTO IMOCOOMS
JIpyTUM, HampuMep JIEMOHCTPAIIMOHHOTO WM JabopaTOpHOTO OMbITAa €ro
n3o0paxeHueM Ha 3kpaHe. MHpopmainus, comepxaniascs B SKpaHHOM IMMOCOOUH,
MPECTaBIACT COOOH JINITL OTPaKEHHE PEaIbHOTO MHpPA, M MOSTOMY OHA JOJIKHA
UMETh OINOpPYy B UYYBCTBEHHOM OMbBITe OOydYamImuxcs. B MpoTuBHOM ciydae
dbopMUpYIOTCST HeNpaBUibHbIE W (QopMalibHbie 3HaHUSA. (OCOOEHHO OIAacHO
bopMHUpOBaHUE HCKAKEHHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX IMIPE/ICTABICHUH,
MOCKOJIbKY 93KPaHHO€ TNPOCTPAHCTBO M BpEMs 3HAUYUTEIHHO OTIMYAIOTCS OT
peaJIbHOTO IMPOCTPAHCTBA U BPEMEHU. DKpPaHHOE MOCOOME HE MOMKET 3aMEHUTH
co00ii peanbHbIIl O0OBEKT B MpPOLECCE €ro MO3HAaHUS BBHUJY TOTO, YTO HE MOXKET
ObITh MCTOYHMKOM YYBCTBEHHOTO OIIBITA O CBOMCTBax, CYLIECTBEHHBIX IMpPH
U3yYEeHUU XMMHHU: LIBETE, 3araxe, KPUCTAIIMYECKOM CTPOCHHHM M T. 1. B TO *xe
BpeMsl TpPU HAIUYMM Yy YYalIUXCS JIOCTAaTOUHBIX UYBCTBEHHBIX 3HAHUM Ha
HEKOTOPBIX 3Tanax oO0ydeHHs: BOCIPOU3BEICHINE XUMUYECKOTO OIBITa B SKPAaHHOM
nocobun MoxeT ObITh Oosiee LenecooOpa3HbIM, YEM €ro  IOBTOpHAas
JIEMOHCTpAIIHSL.

6. KPUTEPUU U HOPMbI OHEHOK

OueHka yCTHOTro oTBeTa
OTMeTKa «5»:



- OTBET IOJIHBIN Y NMPABUJIBHBIN HA OCHOBAaHWU U3YYEHHBIX TEOPHI;

- MaTepuall U3J0KEH B ONPECICHHOM JIOTHYECKOM MOCIIeI0BATEIbHOCTH,
JIUTEPATYPHBIM SI3bIKOM;

- OTBET CaMOCTOSTSIIbHBIN.

OtMmeTKa «4»:

- OTBET IOJHBIN ¥ IPABUJIBHBIA Ha CHOBAHUM U3y4YEHHBIX TEOPUU;

- MaTepuall U3J10KE€H B ONPEAEIEHHON JIOTUYECKON TTOCIE0BATEIBHOCTH, IIPH
ATOM JIOMYIIEHBI JIBE-TPU HECYIIECTBEHHBIC OLTMOKH, UCTIPABICHHBIC 11O
TPEOOBAHUIO YUUTETIS.

OtMmeTKa «3»:

- OTBET IMOJIHBIN, HO MPU ATOM JIOIYIIIEHA CYIIIECTBEHHAs! OIIMOKA MU OTBET
HEMOJIHBIN, HECBS3HbIM.

OtMeTKa «2»:

- PU OTBETE OOHAPYKEHO HEITOHUMAHHUE YYaIIUMCS OCHOBHOTO CO/ICPKaHMS
y4eOHOro Marepualia uid JOMYyIIeHBI CYIIIECTBEHHBIC OMMMUOKHU, KOTOPBIC YUaIUHCS
HE MOKET UCIPABUTh TP HABOISAIIUX BOMPOCAX YUUTEIS, OTCYTCTBUE OTBETA.

OHeHKa yMeHI/Iﬁ pemraTb pacd€THbIC 3aa9U

OtmeTKa «5»:

- B JIOTUYECKOM PACCYKJICHUH U PEIICHUH HET OIMMOO0K, 3a7jaua perieHa
palMoOHaJIbHBIM CTIOCOOOM.

OtMmeTka «4»:

- B JIOTHYECKOM PACCY>KJICHUH M PEIICHUH HET CYIIECTBEHHBIX OIMUOOK, HO 3a/1a4a
peleHa HepaluoOHaIbHBIM CIIOCOO0M, MIIH JIOIYIIIEHO He Oojiee TBYX
HECYIIECTBEHHBIX OIINOOK.

OtMmeTKa «3»:

- B JIOTHYECKOM PACCYKJICHHUH HET CYIIECTBEHHBIX OMMUOOK, HO JOMYIICHA
CYIIIECTBEHHAsI OIITMOKA B MAaTEMaTHUECKUX pacyeTax.

OtMmeTKa «2»:

- UMEIOTCS CYIIIECTBEHHbIC OITMOKU B JIOTUYECKOM PACCYXKJEHUU U B PEIICHUH;
- OTCYTCTBHE OTBETA Ha 3a/IaHUE.

OueHka NMCbMEHHBIX KOHTPOJIbHBIX padoT

OtMmeTka «5»:

- OTBET IMOJIHBIN ¥ MPaBUIBLHBIN, BO3MOXKHA HECYIIIECTBEHHAsI OIIUOKA.
OtMmeTKa «4»:

- OTBET HETIOJHBIN WJIU JOIMYIIEHO He 0oJiee IByX HECYIIECTBEHHBIX OIITHOOK.
OtMmeTKa «3»:

- paboTa BBHITIOJIHEHA HE MEHEE YeM HAIroJOBHHY, JOIYIIEHA OHA CYIIIECTBEHHAS
omrOKa ¥ TP 3TOM JIBE-TPU HECYIIECTBEHHBIE.

OtMmeTKa «2»:

- paboTa BBIMIOJIHEHA MEHBIIIE YEM HAMOJIOBUHY UM COJAEPKUT HECKOIBKO
CYILIECTBEHHBIX OIIHUOOK;



- pa60Ta HC BBIITOJIHCHA.

[Ipu olieHKe BBIMOJHEHHS TUCHbMEHHON KOHTPOJIBHOM paboOThl HEOOXOIUMO
YUHUTBIBATh TPeOOBaHUS €TUHOTO OphorpaduuecKoro pexruma.

OueHka TecTOBBIX PadoT

Tectsl, cocTosME U3 MISATH BOIPOCOB MOKHO MCIIOJIB30BATh MOCIIE U3YUYECHHUS
Kaxioro Mmarepuaia (ypoka). Tect uz 10-15 BonpocoB ucnosiab3yercs s
nepuognueckoro koHTposs. Tect uz 20-30 BorpocoB HEOOXOUMO HCTOIb30BATh
JUTSl UTOTOBOTO KOHTPOJISL.

[Ipu oLleHMBaHUM MCTOIB3YETCS CIEIYIONIas IIKaia:

JUISL TECTA U3 IIATH BOIPOCOB:

* HET OMMOOK — OIIEHKA «5»;

* O/1Ha OIIMOKa - OIICHKA «4»;

* IB€ OLUMOKHU — OLIEHKA «3»;

* TpU OMHUOKH — OILIEHKA «2».

Jns recta u3 30 BONIpOCOB:

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

* 19-24 npaBWIBHBIX OTBETOB — OIIEHKA «4»;

* 13-18 nmpaBHIBHBIX OTBETOB — OIICHKA «3»;

* MeHbIIE |2 MpaBUIBHBIX OTBETOB — OLIEHKA «2».
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