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IIporpamma nmo xumum 8-9 KJacchl.

[Iporpamma coctaBiieHa Ha OCHOBE:

- 3akoHa Poccuiickoit @enepanun «O6 obpazoBanum» (ot 29.12.2013r. Ne273-
©3),

-QenepasbHOTO KOMIIOHEHTa TOCYJapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAapTa
(®I'OC yrtBepxkaeH mnpukazoM MuHucTepcTBa 00paszoBaHuss M Hayku PD or
17.12.2010r. Ne1897),

- npukaza MwunHoOpHayku Poccum ot 31.12.2015 Ne 1577 «O BHeceHuun
U3MEHEHU B  (elepalibHbIi  TOCYAapCTBEHHBIA  00pa3oBaTeNbHBIA  CTaHAApPT
OCHOBHOTO 00111eT0 00pazoBanus ot 17.12.2010r. Ne1897,

-IIPUMEPHON TpOrpaMMbl 10 XHMHH, CO3/JaHHOM Ha OCHOBE (perepasibHOTO
KOMIIOHEHTa TOCYJJapCTBEHHOTO 00pa3oBareiabHoro cranaapra (2011r.),

- aBropckoil mporpammbel mo xumuu O.C. T'aOpuensna, A.B. KymioBoii
«IIporpammbl OCHOBHOrO 001Iero obpaszoBaHus mno xumuu 8-9 kiacc», M. [poda,
2012r.

- (enepanbHOrO mepeyHss Y4YEOHUKOB, YTBEPKIECHHOrO MUHUCTEPCTBOM
obOpazoBanus PO.

[IporpamMma peanm3yerca B ydeOHukax mo xumuu g 8, 9 kmaccoB O.C.
["abpuensina

[Iporpamma no XMMHUU BKJIKOYAET BOCEMb Pa3/EIIOB.

1. llosicHUTeIbLHAS 3aNUCKA.

2. O0mas XapaKTepUCTUKA Y4eOHOTI0 NpeaMeTa.

3. Onucanue MecTa yueOHOro npeaMera B y4eOHOM ILIaHe.

4. JInuHOCTHBIE, MeTanpeIMeTHble M MpeAMETHbIe pe3yJbTAaThbl OCBOEHHS
npeaMera XuMHus.

5. CoaepixaHue yueOHOI0 npeaMeTa XuMHusl.

6. YueOHO-MeTOANYECKOE M  MaTepHAJbHO-TEXHMYECKoe  olecredyeHue
yueOHoOro npeamera.

/. Kputepum oueHKH

8. [lnanupyemble pe3yabTaThl 0CBOEHHS MPOTPAMMBI.



1.1. Heun kypca.
OCHOBHBIMU LIEJIIMUA U3YYE€HUS XUMUHU B OCHOBHOM IIKOJIE SIBJISIIOTCSL:

1) ¢dopmupoBaHue cHUCTEMbl XHMHUYECKMX 3HAHUM Kak KOMIIOHEHTa
€CTECTBEHHO-HAYYHON KapTHUHbI MUPA;

2) pa3BUTHE JUYHOCTH OOYYarOIIMXCS, UX MHTEIUIEKTyaJIbHOE U HPABCTBEHHOE
COBEpUICHCTBOBAaHUE, (OPMHPOBAHME y HUX TYMAaHUCTUYECKUX OTHOIIEHUH H
HKOJIOTMUYECKHU LEIECO00PA3HOTO MOBEACHUS B OBITY U TPYJOBOMN AESTEIBHOCTH;

3) BbIpaOOTKa MOHMMAHUSA OOIIECTBEHHON MOTPEOHOCTH B PAa3BUTUU XUMUH, a
Takke (OPMHPOBAHHWE OTHOUIEHHS K XMMHUU KaK K BO3MOXKHOH oOiactu Oynyuien
MPAKTUYECKON ACSITETbHOCTH;

4) ¢dopmupoBaHue yMEHUM Oe€30MacHOTO OOpalleHusi ¢ BEHIECTBAMH,
MCIIOJIb3YEMBIMU B TTOBCETHEBHOM JKU3HH.

5) dopmupoBanre y oOydaromUXCsl YMEHHS BHJETh U MOHUMATh IIEHHOCTb
oOpa3oBaHMsl, 3HAUUMOCTb XUMUYECKOTO 3HAHUS ISl KaKJO0TO YeJIOBEKAa HE3aBUCHUMO
OT €ro npo(ecCHOHAIBHON JEeATENbHOCTH; YMEHMs pa3iuuyaTh (PaKThl U OLCHKH,
CpPaBHMBATh OLIEHOYHBIE BBIBOJBI, BUAECTh UX CBS3b C KPUTEPUSIMH OLIEHOK U CBS3b
KPUTEPUEB C OINPENEICHHON CUCTEMOI LIEHHOCTEH, (OpMyINpOBaTh U OOOCHOBBIBATh
COOCTBEHHYIO MO3HUIINIO;

6) opmupoBaHHue y 00y4YarOUIMXCs LIETOCTHOTO MPEICTaBICHUS O MUPE U POJIH
XUMHHM B CO3/JaHUU COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTUHBI MUPA; yYMEHHUS
OOBACHATh OOBEKTHI U MPOLIECCHl OKPYKAIOUIEH AEHCTBUTEIBHOCTH — IMPUPOIHOM,
COLIMATIbHOU, KYJNBTYPHOH, TEXHUYECKOW CPEIbl, UCIMOJIB3YS IS STOTO XUMHUYECKHUE
3HAHUS;

7) nupuoOpeTeHHe OO0Yy4YarOUIMMUCS OIbITa Pa3HOOOpPAa3HOW JEATEeIbHOCTH,
MO3HAHUS W CaMOTIO3HAHHUS, KIIOUEBBIX HABHIKOB (KIFOUEBBIX KOMIIETEHTHOCTEM),
MMEIOINX YHUBEPCATbHOE 3HAYCHHE IS PA3IMYHBIX BUAOB JACSITEILHOCTU: PEIICHUS
npoOieM, TPUHSATUS pEIIeHUM, TIOWCKa, aHanmu3a W o0paboTku uH(OpMaIuH,
KOMMYHHUKATHBHBIX HaBBIKOB, HABBIKOB M3MEPEHHM, COTPYIHUYECTBA, OE30MAaCHOTO
oOpallieHus ¢ BeIIeCTBaMU B IOBCEITHEBHOM JKU3HU.

1.2. 3apaym Kkypca.
* OCBOGHME BAXKHEMIIMX 3HAHUNA OO OCHOBHBIX IMOHATUSAX M 3aKOHAX XHMHH,
XUMHUYECKOM CUMBOJIMKE;
* OBJAJCHME yMEHUSIMU HaONMIOJaTh  XMMHYECKHE  SBJIICHHS, IPOBOJIUTH
XUMHAYECKUN DKCIIEPUMEHT,
. OBJIAJICHUE YMEHUSAMHU NPOU3BOAUTH paCyeTbl HAa OCHOBE XUMHMUYECKUX
(GopMyI1 BEIECTB U YPABHEHU XUMUYECKUX PEAKIUH;
* pa3BUTHE TO3HABATEIBHBIX HHTEPECOB WU HWHTEIUICKTYyaJIbHBIX CIOCOOHOCTEH B
mporecce  MNPOBEACHUA  XUMHUYECKOIO  DKCIEPUMEHTa,  CaMOCTOSATEIBHOIO
npuoOpeTeHusT 3HAaHUM B  COOTBETCTBMM C  BO3HUKAIOIIMMU  >KMU3HEHHBIMU
MOTPEOHOCTSIMU;



* BOCIIMUTAHUE OTHOIICHHS K XUMHUHU KaKk K OJHOMY U3 (QyHAaMEHTAIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY 00IeYeIOBEUECKON KYIbTYPHI;

* NpPUMEHEHUE TMOJYYEHHBIX 3HAHUW M yMEHUH JJIsi 0€30MacHOT0 MCIOJIb30BAHMS
BEUIECTB M MAaTepuajioB B OBITY, CEIbCKOM XO3SIIICTBE M Ha MPOU3BOJICTBE,
pelieHns] MPAKTUYECKUX 3a/lad B TOBCEIHEBHOM JKU3HU, NPEAYNPEKICHUS
SBJICHHUM, HAHOCSAIIUX BPE]l 3I0POBbIO YEJIOBEKA U OKPYIKAIOIIEH cpefe.

2.001mas XapakTepucTUKA Y4eOHOT0 NMpeaMeTa.
CopepkaTenbHOM OCHOBOW IIKOJBHOTO Kypca XUMHUHU SIBISIETCS XUMHUYECKas
Hayka. [losToMy Xumusi Kak y4eOHbIH MpeaMeT BHOCHUT CYIIECTBEHHBIM BKIaJl B
dbopMHUpOBaHKE Yy YUAITUXCSI CUCTEMBI 3HAHUHM KaK O XMMHUYECKHUX MpoIleccax, Tak U 00
OKpyXarlmeM Mupe B neinoM. OHa packpbplBa€T poJib XMMHYECKOM HAyKu B
HSKOHOMHUYECKOM U KYJbTYPHOM Pa3BUTHHM OOLIECTBA, COCOOCTBYET (HOPMHPOBAHUIO
Hay4YHOTo MHUpOBO33peHUs. OCOOCHHOCTH coAepkKaHHsl O0y4EHHUs] XUMUU B OCHOBHOM
IKOJIe O0YCJIOBJIEHBI ClIEUM(UKON XMMHUU KaK HayKd U MOCTaBJICHHBIMHU 3aJjauaMu.
OCHOBHBIMH MPOOJIEMAMH XUMHHU SBIJISIIOTCS M3YYEHUE COCTaBa U CTPOEHUS BEILECTB,
3aBUCUMOCTH HMX CBOWCTB OT CTPOCHHUS, IIOJIYYEHUE BELIECTB C 3aJaHHBIMU
CBOWMCTBAaMH, HCCIEIOBAHUE 3aKOHOMEPHOCTEM XUMHYECKUX PEaKIUd U MyTeu
VOPABJICHUS] UMU B LENSAX MOJYyYEHHs BEUIECTB, MaTepuaioB, 3Hepruu. Ilostomy B
MporpamMme 1o XMMUHU HAllUTH OTPAKEHHE OCHOBHBIE COAEpPKATEIbHbIEC IMHUU:
e BelIeCTBO — 3HAHMS O COCTaBE M CTPOEHUM BELIECTB, UX BAXKHEUILNX
bu3NYECKUX U XUMUUYECKUX CBOMCTBAX, OMOJIOTUYECKOM JIEHCTBUY;
® XMMHMYeCKAasi peaKkuusi — 3HaHMs 00 YCIOBHUSAX, B KOTOPBIX MPOSBIISAIOTCS
XUMHUYECKHUE CBOWCTBA BEUIECTB, CIOCO0AX YMNPABICHUS XUMHYECKUMU
MPOLIECCAMH;
* MpPUHMEHEHHE BelleCTB — 3HAHMS U OIbIT IPAKTUYECKOMN IESITEIbHOCTH C
BEILECTBAMH, KOTOpPbIE Hau0OJIee YacTo YNOTPeOsI0TCS B TOBCEAHEBHOM
KU3HHM, IIHPOKO HCIONB3YKOTCI B  IPOMBIIIJIEHHOCTH, CEJIBCKOM
XO03SIMCTBE, HA TPAHCIIOPTE;
¢ A3bIK XMMHM — CUCTEMa BAXKHEWILIUX IMOHIATUA XMMHUU U TEPMHUHOB, B
KOTOPBIX OHU OMMUCBIBAKOTCS, HOMEHKJIATypa HEOPraHUYECKUX BELIECTB, T.
€. UX Ha3BaHUs (B TOM YHCIIE€ U TPUBHAJIbHBIE), XUMUYECKUE (HOPMYJIIBI U
ypaBHEHUS, a TakXe IpaBuia rnepeBoja MHGOPMAIMK C €CTECTBEHHOIO
A3bIKa Ha SI3bIK XUMUU U 00paTHO.

CopepxkaHue Kypca HampaBieHO Ha (OPMHUPOBAHHME YHUBEPCAIbHBIX YUEOHBIX
NEUCTBUN, OOECIEeUMBAIOIIMX pPA3BUTHE I[MO3HABATENbHBIX M KOMMYHHMKATHUBHBIX
KayecTB JTMYHOCTH. OOyyarommecs: BKIYAITCA B IPOESKTHYIO U MCCIIEI0OBATEIbCKYIO
NEeSATEIbHOCTh, OCHOBY KOTOPOM COCTaBIISIIOT TaKhe y4eOHbIE NEeWCTBHS, KaK YMEHHE
BUJIETh TPOOJIEMBI, CTaBUTh BOMPOCHI, KIacCUPHUIIMPOBaTh, HAOIIOAATH, MPOBOJIUTH
HKCIIEPUMEHT, JeNIaTh BBIBOJbI, OOBSCHATH, 1I0Ka3bIBATh, 3aLUIATH CBOU UJIEH, 1aBaTh
ONpe/eNeHUs] TOHATHSM, CTPYKTypupoBaThb Martepuan u jap. OOyuaromuecs
BKJIFOYAIOTCS B KOMMYHUKATUBHYIO YUE€OHYIO JESATENBHOCTD, Ie MPeo0IaatoT TaKue
€€ BHUJIbl, KAK YMEHHE MOJHO U TOYHO BBIPA’KATh CBOU MBICIIHU, ApTyMEHTUPOBATH CBOKO
TOYKY 3peHUs1, paboTaTh B TPYIINE, MPEACTABIATh U cOO0MATh HHPOPMAITHIO B YCTHOU
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U MMCbMEHHOH (popMe, BCTynaTh B IUAJIOT U T. [I.

VY4eOHoe copepkaHue Kypca XUMUHU TIPEACTABICHO CIEAYIOIINM 00pa3oM:

8 kimacc: BemecTtBo. ATOMBI XMMHYECKUX 3J€MEHTOB. lIpocThle BeliecTsa.

CoenvHEHUsT XUMUYECKUX AJIEMEHTOB. V3MEHEHMs, NPOUCXOASIINE C BELIECTBAMM.
DNEKTPOIUTHYECKAS AUCCOLUALIMSL.
B kxypce xumun 9 kiacca oOydaromuecs: pacivpsiioT 3HaHUS 110 XUMHH, U3y4asi TaKue
TEMbI, KaK XapaKTEepUCTUKAa XHUMHUECKUX DIEMEHTOB U XHMHUYECKUX PpEaKLuH,
METaJJIbl, HEMETA/UIbl. 3aBepIIaeTCss U3yYeHHEe XUMHUH B OCHOBHOH IIKOJIE
00001IeHIeM 3HaHH 3a KypC OCHOBHOM 1IKOJbL. [IpernogaBanie XuMuu peanoaraet
MPOBEJICHNE XUMUYECKOTO SKCIIEPUMEHTA U MPAKTUYECKUX padoT.

3. Onucanue MecTa y4eOHOTr0 npeaMera B y4eOHOM IJIaHe.

OcobGeHHOCTH coziepKaHusl Kypca « XUMUs SIBISIOTCS I1aBHOM MPUYKUHOM TOTO,
4TO0 B 0a3ucHoM yueOHOM (00pa3oBaTEIbHOM) IUIAHE 3TOT MPEAMET MOSIBISIETCS
MOCIICAHUM B DSy €CTECTBEHHO-HAYYHBIX TUCIUIUINH, MOCKOJIBKY JJI €0 OCBOCHUS
JMIEUCTHI JOJDKHBI 00J7a/1aTh HE TOJIBKO OMPEIEICHHBIM 3alacoM IpeaBapUTEIbHBIX
€CTECTBEHHO-HAYYHBIX 3HAHUH, HO M JIOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBIM
MBIIICHACM.

XuMus B OCHOBHOM 1Ikosie u3ydaercsa ¢ 8 mo 9 xiacc. Obiiee uncio yueOHbIX
9JacoB 3a JiBa rojia o0yuenus — 136, n3 Hux 68 4 (2u B Hemenmo) B 8 kimacce u 68 9 (2
9 B HEZIEeN0) B 9 Kiacce.

Conepkanve Kypca XMMUM B OCHOBHOM IIIKOJIE SIBJIETCS 0a30il i1 U3ydeHHUs
00IIUX XUMHUYECKUX 3aKOHOMEPHOCTEH, TEOPUH, 3aKOHOB, THUIIOTE3 B CTApIIEH HIKOJIE.
Taxum oOpa3om, copepxaHue Kypca B OCHOBHOM IIKOJIe MpeCTaBIsieT co0oil 6a3oBoe
3BEHO B CUCTEME HENPEPHIBHOIO XUMHUYECKOI0 00pa30BaHUs U SBISIETCSI OCHOBOM 1Jis
MOCJIEYIONIEeH YpOBHEBOH U MpoduiibHON nuddepeHImaum.

4. JINYHOCTHBIE, MeTAIIPeAMETHDIE U NPeIMEeTHbIE
pe3yJbTaThl OCBOCHHS Y4€0HOI0 IpeIMeTa.

IJennocmmuoie opuenmupul cooeprcanus yueonozo npeomema

[leHHOCTHBIE OPHEHTHUPBI COJIEPXKAHHUA Kypca XUMHUU B OCHOBHOM IIKOJIE
OTIPECIAIOTCA CHEU(PUKON XUMUM Kak Haykd. [loHSITHE «IIEHHOCTH» BKIIIOYAET
€MHCTBO OOBEKTHUBHOTO (caM OOBEKT) MU CyOBEKTUBHOTO (OTHOUIIEHHE CYyOBEKTa K
00BEKTY), IOITOMY B KayeCTBE LIECHHOCTHBIX OPUEHTHUPOB XMMHUYECKOTO 00pa30BaHMs
BBICTYNAIOT OOBEKTHI, M3y4yaeMble B Kypce€ XMMHH, K KOTOPBIM Yy OOydYaroIIuXcs
dopMupyeTcss 1EHHOCTHOE OTHolueHue. Ilpm 3TOM BeAyllyl0 pojib HUrparoT
MO3HABATENbHbIE IEHHOCTH, TaK KakK JIaHHBIM Y4eOHbI IpeaMeT BXOIUT B TPYIIITY
MPEeIMETOB MO3HABATEIHHOTO LIMKJIA, TJIaBHAS 11€JIb KOTOPBIX 3aKIII0YAETCs B U3yUECHUU
PUPOJIBI.

OcHOBY MO3HaBaTENIbHBIX LEHHOCTEH COCTaBISIOT HAy4yHbIE 3HAHUSA, HAy4YHBIC
METO/Ibl TIO3HAHMSI, a IEHHOCTHBIE OpPHEHTALUHU, (popMHpyeMble y OOyHarOIIUXCS B
MPOLIECCE U3YUEHUSI XUMUU, TPOSIBIISIFOTCS:



* B IPU3HAHUM LIEHHOCTH HAYYHOI'O 3HAHMS, €ro INPaKTUYECKOW 3HAUYMMOCTH,
JOCTOBEPHOCTH;
* B IGHHOCTHU XUMHUYECKUX METOJOB UCCIIEIOBAaHUS )KUBOM 1 HEXUBOU MPUPOBI;
* B [IOHMMaHUU CJIOKHOCTU M IPOTHUBOPEUYMBOCTU CAaMOTI'0 Ipoliecca MO3HAHUS Kak
M3BEYHOTO cTpemiieHus K Mctune.

B kadectBe O0OBEKTOB LIEHHOCTEH Tpyda M ObITa BBICTYNAIOT TBOpYECKas
co3yjareabHas IEeATeNbHOCTD, 340POBbIH 00pa3 JKHU3HM, & LIEHHOCTHBIE OPUEHTAIUU
COJIep’KaHus Kypca XMMHH MOTYT pacCMaTpUBAThCs KaK (pOPMUPOBAHUE!

* YBaXXUTEJIBLHOTO OTHOLIEHMSI K CO3UJIaTENIbHOM, TBOPUECKOH IE€ATEIbHOCTH;

* MIOHUMAaHMsI HEOOXOIMMOCTH 3/I0pOBOT0 00pa3a KU3HU;

* IOTPEOHOCTU B O€3YCIOBHOM BBINOJIHEHUH IPaBWJI O€30MACHOIO HMCIOJIb30BAaHUS
BELIECTB B [IOBCEITHEBHOM KU3HU;

* CO3HATEIBHOIO BhIOOpA OyayIIeil mpodecCcuoHaIbHOM AEATEIbHOCTH.

Kypc xumun o0nagaer BO3MOXKHOCTSIMH AJ11 OPMHUPOBAHUA KOMMYHUKATUBHBIX
LIEHHOCTE, OCHOBY KOTOPBIX COCTAaBJISIIOT IIPOLIECC OOIIEHUS, TPaMOTHAas peyb, a
LIEHHOCTHBIE OPUEHTAIIMN HAIIPABJICHBI HA BOCIUTAHUE Y YYAILIUXCS:

* [IPAaBUJIBHOT'O MCIIOJIb30BAHUSA XUMUYECKON TEPMUHOJIOIMHA U CUMBOJIUKHY;
*[IOTPEOHOCTH BECTU JMAJIOT, BBICAYIIMBAaTh MHEHHE ONIOHEHTAa, Y4acTBOBAaTh B
JTUCKYCCHU;

*CIIOCOOHOCTH OTKPBITO BBIPAKaTh M apryMEHTHPOBAHHO OTCTAaWBAaTh CBOIO TOYKY
3pEHUH.

JIMYHOCTHBIE Pe3yJibTAThI:

N3yyenne XuMuu B OCHOBHOM ITKOJIE€ 00YCIOBIMBAET JOCTUIKEHUE CIIECIYIONTUX
JIMYHOCTHBIX Pe3yJIbTATOB!
* BOCIUTAaHUE POCCUHCKOW TPAXKTAHCKON HIEHTUYHOCTU: MATPUOTHU3MA, JIFOOBH U
yBakeHHs1 K OTedecTBy, 4yBCTBa TOPAOCTH 3a CBOIO PoAuHy; 4yBCTBa ropIOCTH 3a
POCCHMCKYK0 XHMHUYECKYI0 HayKy, T'yMaHHW3M, LEJICYCTPEMIIEHHOCTb, BOCIIUTaHUE
YyBCTBAa OTBETCTBCHHOCTH U J10JTa nepe PoauHowu;
* (opMupoBaHME OTBETCTBEHHOIO OTHOIIEHUS K YYEHHIO, TOTOBHOCTH H
CIIOCOOHOCTH OOy4YaromMXcsl K CaMOPa3BUTHUIO U CcamMOOOpa30BaHUIO Ha OCHOBE
MOTHUBAIlUM K OOYYEHUI0O U TIO3HAHUIO, OCO3HAHHOMY BBIOOPY M TMOCTPOCHUIO
JanbHeIIel HHANBUAYAIbHON TPaeKTOpUU 00pa3oBaHus Ha 0a3e OPUEHTALMU B MUPE
npodeccuit W OpoPECcCHOHATBHBIX MPEANOYTEHUM, ¢ Y4ETOM YCTOMUYUBBIX
MIO3HABATEIbHBIX NHTEPECOB;
* (dopMHUpPOBaHME LEIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAYKW U OOIIECTBEHHOW MPAKTHUKU, YUWUTHIBAIOIIECTO COIMAIBHOE,
KYJIBTYPHOE, SI3bIKOBOE, TyXOBHOE MHOTO00pa3re COBPEMEHHOTO MUPA;
. dbopMHpOBaHWE  OCO3HAHHOTO, YBKHUTEIBHOTO U  JOOPOKEIATEIHHOTO
OTHOLIEHHUS K JPYTOMY YEJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO, KYIIbTYPE, SI3bIKY,
Bepe, TPAKIAHCKON MO3UIIUU, TOTOBHOCTH U CIOCOOHOCTH BECTU JHAJIOT C JPYTUMU
JIIOABMH U JOCTUTATh B HEM B3aMMOIIOHUMAHUS,
. OCBOCHHE COLMAJIBLHBIX HOPM, MPaBUJI MOBEACHUsS, posied U (HOpM CcolMaNIbHOU
’KU3HU B TPYIIAX U COOOIIECTBAaX, BKIKOYAs B3POCIIbIE U COLIMATIbHBIE COOOIIECTBA;



*  pa3BHUTHE CO3HAHMS U KOMIIETEHTHOCTH B PEIICHHH MOPAJIbHBIX MpoOJIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa; (OpPMHUpPOBaHHME HPABCTBEHHBIX YYBCTB W
HPAaBCTBCHHOTO TIOBEJICHUS, OCO3HAHHOTO ¥ OTBETCTBEHHOI'O OTHOIICHHS K
COOCTBEHHBIM MOCTYITKAM;

*  ¢opMupoBaHHEC KOMMYHHUKATUBHOW  KOMIIETEHTHOCTH B  OOIIEHUH U
COTPYIHMYECTBE CO CBEPCTHHKAMH, CTApIIUMH W MJQAMNIAMH B TIPOIECCE
00pa3oBaTeNbHOM, OOLIECTBEHHO MOJIE3HOM, yUeOHO-UCCIIEI0BATEIILCKON, TBOPUECKOI
U IPYTHX BUIIOB JACATEIHHOCTH;

. dbopMHupOBaHrE TOHUMAHHUSI IIEHHOCTH 3JI0POBOTO M 0€30MMacHOr0 00pa3a >KU3HHU;
YCBOCHUE TPABWJI HWHIWBHUIYATHHOTO W KOJUJIEKTMBHOTO OE30MMACHOTO TOBEICHUS B
YPE3BBIYAMHBIX CUTYAIUSAX, YTPOXKAIOIMIMX JKU3HU W 3I0POBBIO JIIONICH, TPaBHII
MOBECHUS Ha TPAHCIIOPTE U Ha JOPOTax;

*  (opMupOBaHUE DKOJIOTMYECKOW KYJIbTYpbl Ha OCHOBE IPU3HAHUS I[IEHHOCTHU
KU3HU BO BCEX €€ MPOSBICHUSX U HEOOXOJIUMOCTH OTBETCTBEHHOTO, OEPEeKHOIO
OTHOUIEHUS K OKpPY>KAIOIIeH cpefie;

° OCO3HAHUC CAMHCTBA MW HOCIOCTHOCTH OKPYKAKIICIo MHpa, BO3MOXKXHOCTHU
€ro IT03HaBA€MOCTH M OOBICHHMMOCTH Ha OCHOBE IIOCTI/I)KGHI/Iﬁ HAYKH;
M IMOCTCIICHHOC BBICTPpAMBAHHC cOOCTBECHHOT'O HEJIOCTHOIO MHPOBO33PCHUA,

OCO3HaHHE MOTPEOHOCTU U TOTOBHOCTH K CaMOOOpPa30BaHUIO, B TOM YHUCJIE U B paMKax
CaMOCTOSITENIbHOM JIEATEIbHOCTH BHE YU€OHOTO 3aBEICHUS;

MeTanpeameTHble pe3yJbTATHI:
MertanpeIMETHBIMU pe3yJIbTaTaMu H3YYeHHsS Kypca «XUMUSD SBISICTCS
dbopmMupoBaHre YHUBEpCAIbHBIX yueOHbIX AceicTBUM (Y'Y ]I).
Perynsarusabie YV /I:

. CaMOCTOATENILHO OOHapykuBaTh M (GOPMYIHPOBATH Y4eOHYIO TpOOJIEMY,
OTIPENENATh 1eJIb Y4eOHOU AesTENbHOCTH;
. BBIJIBUTATh BEPCUU PEIIEHUS MPOOJIEMbl, OCO3HABaTh KOHEUHBIN pe3yJbTarT,

BBIOMpaTh M3 MPEIJIOKEHHBIX W HMCKAaTh CaMOCTOSATEIIBHO CPEICTBA JTOCTHIKECHHUS
1IN,

. COCTaBJIATh (MHIUBUAYAJIBHO WX B TPYIINE) IJIAH PEIICHUS MPOOJIEMBI,

. paboTtas 1O IUIaHy, CBEpATh CBOM JICCTBUS C 1EJIbIO U, TMpHU
HEO0OXOJUMOCTHU, UCTIPABJISITH OIMOKH CAMOCTOSITEIIBHO;

. B JMAJIOre C YYUTEJIEM COBEPIICHCTBOBATh CAMOCTOSITEILHO BBHIPAOOTAHHBIC

KPUTEPUH OLICHKHU.

Ilo3uaBarensurie YV /I:

. aHAIM3UpOBaTh, CpaBHUBATh, KiaccupuiupoBatb u 0000maTe (GakTel U
SIBJICHUSI. BBISIBISTS IPUYMHBI U CIICJICTBUS MIPOCTHIX SIBJICHUM;

. OCYIIECTBJISITh  CPaBHEHHE, KIACCHU(PHUKAIIUIO, CAMOCTOSTEIIBHO BbIOMpas
OCHOBAHMS M KPUTEPUHU TSI YKa3aHHBIX JIOTUYECKUX OTIePaIINii;

. CTPOUTH JIOTHYECKOE pPaCCyXKJEHHE, BKIIOYAIOIIECEe YCTAHOBIICHUE MPUYUHHO-
CJICJICTBEHHBIX CBSI3CH;

. co3/laBaTh  CXEMaTHMYEeCKHUE MOJETU C  BBIJEICHUEM  CYLIECTBEHHBIX

XapaKTEPUCTUK OOBEKTA;



. COCTaBJISITh TE3UCHI, PAa3JIMYHbIE BUJbI IUIAHOB (IIPOCTHIX, CIOXKHBIX U T.II.),
npeoOpa3oBbIBaTh MH(OpMAIMI0O U3 OAHOrO BUAA B JAPYrou (Tabiuily B TEKCT U

mp.);

. YMETb OTPECNISATh BO3MOKHBIE HICTOYHHKU HEOOXOAMMBIX CBEIICHUIA;

. MPOW3BOANTh TMOWUCK WH(POPMAIMK, aHAJIU3UPOBATH M  OICHUBATH €€
JOCTOBEPHOCT®;

. OCYIIECTBJIATh PACIIMPEHHBI TOUCK WHHOPMAMK C  HCIOJIh30BAHUEM
pecypcoB 6ubmnorek u utepHera;

. CUMTHIBATh HMH(POPMAIIUIO, TPEJACTABICHHYI0 C HCIOJb30BaHHEM paHee

HEU3BECTHBIX 3HAKOB (CHUMBOJIOB) MpPU HAJIWYMKA HCTOYHUKA, COJCPIKAIIETO UX
TOJIKOBAHUE;

. co3/laBaTh MOJIEM M CXEMbl JUIsl pPEIIeHUs 3aJad, OCYIIECTBIATH  BBIOOD
HauOoJee 3¢p(HEKTUBHBIX CIIOCOOOB PEHICHHS 3a7a4 B 3aBUCHUMOCTU OT KOHKPETHBIX
YCIIOBU;

. NEPEeBOJIUTh CJIOXKHYIO MO COCTaBy  HMHGOpMaIio U3 TpaduuecKkoro WM
CUMBOJIBHOTO MPEJICTABIICHUS B TEKCT U HA000POT;

. yCTaHABJIMBATh B3aUMOCBSI3b OIHUCAHHBIX B TEKCTE COOBITUN, SIBICHHIA,
IIPOLIECCOB;

. Y4acCTBOBATh B MPOEKTHO- UCCIIEIOBATEIBCKOU JIESITEIbHOCTH;

. MPOBOAUTH HAOIIOICHUE U KCIIEPUMEHT T0JI PYyKOBOJCTBOM YUUTEIIS;

. JaBaTh ONpPEACIICHUE TMOHATHUSIM, O0000IIaTh TOHATUS — OCYLIECTBIISITh

JIOTUYECKYIO OTMEPAINIO MEPEeXoa OT BUAOBBIX MPU3HAKOB K POJOBOMY MOHSTHIO;
OT TIOHSATHS C MCHBIIUM OOBEMOM K MOHSATHIO C OOJBIIMM O00BEMOM;

. CTPOUTH JIOTUYECKOE PACCYKAEHUE, BKIIOYAIOIIECE YCTAHOBJIECHUE MPUUYMHHO-
CIICJICTBEHHBIX CBSI3CH;
. OOBSICHSATH SIBJICHUS, TMPOLECCHl, CBSA3W M OTHOIICHUS, BBIABISIEMBIE B XOE
HCCJICIOBAHUS;
. YMEThb CTPYKTYPHUPOBATh TEKCTHl (BBIACISATH TJIABHOE W BTOPOCTEIICHHOE,
[JJaBHYHO  HUJICI0  TEKCTA, BBICTPaWBaTh MOCJEIOBATEIBHOCTh OMUCHIBAEMBIX
COOBITHH);
. CTaBUTh IPOOJIEMY, apTYMEHTUPOBATh €€ aKTyaJbHOCTb;
. CaMOCTOSITENIBHO MPOBOJIUTH UCCIIEAOBAHNE HA OCHOBE TPUMEHEHUSI METOIOB
. HaOJIIO/ICHUS ¥ DKCIICPUMEHTA;

KoMmmynukatusabeie YVY /I
. CaMOCTOSITEJIbHO OpPraHU30BBIBATH Y4EOHOE B3aMMOJICHCTBHE B TPYIINE

(ompenensTh OOIIME IICNIH, paclpeiesiaTh POJIM, JOTOBApUBATHCA IPYr C APYrOM MU
T.1.);

. cO0JII01aTh HOPMBI IMTyOJTUYHON PEeUYN U PErJIaMEHT B MOHOJIOTE U IUCKYCCHH;

. dbopMynupoBaTh COOCTBEHHOE MHEHUE U MO3UIINIO, apTYMEHTHUPOBATh HX;

. KOOPAMHUPOBATh CBOIO MO3MUIMIO C MO3UIMSIMHU MapTHEPOB B COTPYTHUUECTBE
MIPH BBIPAOOTKE OOIIET0 MHEHUS;

. yCTaHaBIMBATh U CPABHUBATH Pa3HbIE TOUKH 3PEHUS, MPEXkKAEC 4eM MPUHUMATh
pElIeHuUs U IeTaTh BHIOOP;

. OCYIIECTBIISITh B3aWMHBI KOHTPOJb H OKa3blBaTh B COTPYIHUYECTBE

HCO6XOI[I/IMYIO B3aMMOIIOMOIIb,



° OpraHn30BbBIBATh U IIJIAHHUPOBATDH y‘I€6H06 COTPYAHHUYCCTBO C YUYHUTCIICM H
CBCPCTHUKAMU, OIIPpCACIIATDH OCIn 141 q)YHKHI/II/I Y4aCTHHKOB, CITOCOOBI
B3aHMOHCﬁCTBHH, IIJIAHUPOBATb O6HII/IG CITOCOOBI pa6OTBI;.

. YUUTBIBaTh pPa3Hble MHEHMS W MHTEpPEChl M OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO.

MeranpeaMeTHble pe3yJbTaThl BKIIOYAIOT B CEOSI:
. UCIIOJIb30BAHUE YMEHH M HABBIKOB pA3JIMYHBIX BHJOB I103HABATEIbHOU

NEATeIbHOCTH,  NPUMEHEHUE  OCHOBHBIX  METOJOB  IO3HaHUSA  (CUCTEMHO-
WH)OPMAITMOHHBIA aHAJIN3, MOJACIUPOBAHUE) JUISI W3YUYCHUS Pa3IMYHBIX CTOPOH
OKPYXarOUIEH JIEUCTBUTEIbHOCTH;

. WCIIOJb30BaHUE OCHOBHBIX HWHTEIUIEKTYaJbHBIX oOmepaiuil: (GopMyiaupoBaHue
TUIOTE3, aHAJIM3 U CUHTE3, CpaBHEHHE, 000OIEeHHEe, CHCTeMaTu3allusi, BbISBIICHUE
NPUYUHHO-CJICICTBEHHBIX CBA3EH, TOUCK AHAJIOTOB;

. YMEHHE T€HEPUPOBATh HJAEU U ONPEIENATh CPEJICTBA, HEOOXOAUMBIE U UX
peanu3anuu;

. YMEHHUE OMNpeAeNaTh Leld M 3aJadd JesATeNbHOCTH, BbIOMpaTh CpEICTBa
peanu3anyy Ueiau U IPUMEHSTh UX Ha IIPaKTUKE;

. HCIIOJIb30BAaHUE  PA3JIMYHBIX HMCTOYHUKOB JJIsi TOJYYEHUS XHUMHYECKOU
uH(popmanuu.

*  YMEHHE CaMOCTOATEIbHO OIpPEAENsITh LEJIW CBOEro OOy4YeHHUs, CTaBUTh U
(dopmynupoBath AJig ceOsl HOBBIE 33aJ1a4M B YU€0€ M MO3HABATEIbHOU JESITEIBHOCTH,
pa3BUBaTh MOTUBBI 1 HHTEPECHI CBOEH IMO3HABATEIBHOM IESITENBHOCTH;

*  YMEHHME CaMOCTOSITEJIbHO IUJIAHUPOBATH IYTHU JOCTHIKEHUS LIEJIEH, B TOM YHUCIIE
aNbTepHATUBHBIC, OCOBHAHHO BbIOMpATh HambOosee >PPEeKTUBHBIE CIIOCOOBI PEIICHUS
y4eOHBIX U MTO3HABATENbHBIX 33/1a4;

*  YMEHME COOTHOCUTb CBOM JEWUCTBUA C IUIAHUPYEMBIMHM pE3yJIbTaTaMU,
OCYILECTBIIATH KOHTPOJIb CBOEH NEATEIBHOCTH B IPOLIECCE ITOCTUKEHMS pe3yJIbTara,
OTpeNeNsaTh CIocoObl JIEWCTBHM B paMKax MPEMIOKEHHBIX U TpeOOBaHMUIA,
KOPPEKTUPOBATh CBOU JICMCTBUSI B COOTBETCTBUHU C U3MEHSIOIIECUCSA CUTYaI[UEH;

*  YMEHHUE OLEHHUBATh MPaBWJIBHOCTh BBINOJHEHUS y4eOHOW 3a7aun, COOCTBEHHBIE
BO3MOXXHOCTH €€ PELICHUS;

*  BJIAJACHUE OCHOBAaMH CaMOKOHTpPOJI, CaMOOLEHKH, IPUHATHS PELUICHUH W
OCYUIECTBJIEHUSI OCO3HAHHOTO BHIOOpA B YUEOHON M MO3HABATENBHOM IESATEIbHOCTH;

*  yMEHHE ONpEeAeNATh MOHATHUS, CO3/1aBaTh 000OUIEHUS, YCTaHABIMBATh aHAJIOTHUH,
KJacCu(UIMPOBATh, CAMOCTOSATEIBHO BBIOMPATh OCHOBaHUSI M KpUTEpUU IS
Kjaccu(uKanuy,  yCTaHABIMBAaTh  NPUYMHHO-CIEACTBEHHbIE  CBA3M, CTPOUTH
JIOTUYECKOE PACCYXKIEHUE, YMO3AKIOYeHUE (MHAYKTHBHOE, IEAyKTUBHOE M IO
aHaJIOTHH) U JIETIaTh BHIBO/JIBI;

. yYMEHHE CO37aBaTh, IPUMEHATh U MPE0Opa30BbIBATh 3HAKU M CUMBOJIBI, MOJIEIIH
Y CXEMBI JIJIs pelieHnst yueOHBIX U MO3HABATEIbHBIX 3a7a4;
. YMEHHE  OpraHu30BbIBaTh y4eOHOE COTPYJHHYECTBO M  COBMECTHYIO

JESTEILHOCTh C YYUTEIEM M CBEPCTHUKAMH, paboTaTh WHAWBUAYAIHLHO U B TPYIIIE:
HaxoIuTh oOIee pemieHne W paspeniaTh KOHGIMKTHI HAa OCHOBE COTJIACOBAHUS
NO3UIMK U y4y€Ta UHTEPECcOB, (OPMYIUPOBATH, APIYMEHTUPOBATh U OTCTAUBATH CBOE
MHEHUE;



. YMEHHE OCO3HAHHO MCIIOJIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUM C 3aJayec
KOMMYHUKAIIMK Ui BBIPAKEHUS CBOMX UYBCTB, MbICIIEd M TOTpeOHOCTEH,
IUTAHUPOBAHUS U PETYJISIMUUA CBOEH NESATEIBbHOCTH; BIAJCHUE YCTHOU U IMUCBMEHHOMN
pPEUYbI0, MOHOJIOTHYECKON KOHTEKCTHOU PEYbIO;

. dbopMHupoOBaHUE U PAa3BUTHE KOMIIETCHTHOCTH B 00JIACTH MUCIIOJIb30BAHUS.

IIpeaMeTHBIMH pe3yJbTATAMM OCBOCHHUS MMPOTPAMMEI TI0O XUMHUU SIBIISTFOTCS:

1. B nmo3naBatenpHOM chepe:

o JaBaTh OMpPENETCHUS W3YYCHHBIX MOHSATHHN: BEIIECTBO (XMMHYECKHI JJIEMEHT,
aToOM, MOH, MOJIEKYJIa, KpUCTaJUIMUeCcKasi pelleTKa, BEIIECTBO, MPOCTbIE U CIIOKHbBIC
BEIIECTBA, XUMHUYECKas (opMyJia, OTHOCUTENIbHAsI aTOMHAs Macca, OTHOCUTEIbHAs
MOJIEKYJISIpHAsE Macca, BAJCHTHOCTb, OKCHJbI, KHUCIOTBI, OCHOBaHHUS, COJIH,
aM(pOTEepPHOCTb, HWHIUKATOP, NEPUOJUYECKUN 3aKOH, TMEpPUOJUYECKas CHUCTEMA,
nepuoauyeckas TaOJMIla, W30TONbI, XUMHYECKasi CBSA3b, SJIEKTPOOTPUIATEIHHOCTD,
CTENIEHb OKHCJICHUS, JJIEKTPOJMUT), XUMHUYECKass peakius (XMMHUYECKOe YpaBHEHHUE,
TCHETHYECKas CBSA3b, OKMCIICHUE, BOCCTAHOBIICHUE, AJICKTPOJIUTHICCKAS TUCCOITUAIINS,
CKOPOCTh XMMUYECKOUN pEaKInn);

o OMKCHIBATh  JIEMOHCTPAIIMOHHBIE W CAaMOCTOATEIBHO  IPOBEICHHBIC
AKCIIEPUMEHTHI, UCITOJIB3YSI JUIsl STOTO €CTECTBEHHBIN (PYCCKUH, POTHOM) SI3BIK U SI3BIK
XUMUHU;

o ONMCHIBAaTh W pPa3jIM4yaTh M3YyUYEHHBIC KIJIACCHI HEOPTaHUYECKUX COEAUHECHUU,
IIPOCTHIE U CIIOKHBIEC BEIECTBA, XUMUYECKUE PEAKLNH;

o KJ1acCU(UIIMPOBATH U3YYCHHBIE OOBEKTHI U SIBJICHHUS;

o HaOI01aTh JAEMOHCTPUPYEMbIE M CaMOCTOSITEJIbHO MPOBOAUMBIC OTIBITHI,
XUMUYECKUE PEaKIIUU, TPOTEKAIONTUE B IPUPOE U B OBITY;

o JIeaTh BBHIBOJBI U YMO3AKIIOUEHHUS W3 HAOIIOJICHUN, N3YYCHHBIX XUMHUYECKHUX

SaKOHOMepHOCTeﬁ, IMIPOTrHO3HUPOBATH CBOMCTBA HCU3YYCHHBIX BCIICCTB 110 aHAJIOTHH CO
CBOMCTBaAMH HN3YUCHHBIX;

o CTPYKTYpUpOBaTh HW3YYEHHBIM MaTepual W XHUMHYECKYI0 HWH(OpMaIHIo,
MOJIYYEHHYIO U3 JPYTUX UCTOYHUKOB;

o MOJIETUPOBATh CTPOCHHUE aTOMOB JIEMEHTOB MEPBOTO — TPETHEr0 MEPUOIOB (B
paMKax W3Y4YCHHBIX MOJOXKeHM Teopuu . Pesepdopma), cTpoeHme mnpocTerImx
MOJIEKYI.

2. B 11eHHOCTHO-OpHeHTaIMOHHOU cepe:

o aHAJIM3UPOBATh U OIICHUBATH MOCJIEICTBUS JJI OKPYXKAIOIIEH cpelibl OBITOBOM U

IIPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBSI3aHHOM C IepepaboTKOM BEIIECTB.
3. B tpynoBoii chepe:

° IPOBOJNUTH XMMHUCCKHUN IKCIIEPHUMEHT.
4. B cdhepe 6e30macHOCTH KU3HEAEATEIbHOCTH
° OKa3bIBaTh IEPBYIO IOMOINb NPH OTPABJICHHSX, OXOraX W JIPYrHX TpaBMaXx,

CBJ3aHHBIX C BCIICCTBAMHU U Ha60paTOpHI)IM O60pyI{OBaHI/ICM.

s oOydJaromuxcsi ¢ OTPaHUYCHHBIMH BO3MOXHOCTMHU 3710poBbs (IIpuka3
Muno6payku Poccun ot 31.12.2015 Ne 1577):
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v\ BIAJCHHE OCHOBHBIMH JOCTYIHBIMH METOJaMH HAYYHOTO [TO3HAHWUSI,
UCTIONIb3YEMBbIMU B XUMUH;

v A CHenbiX W CIAabOBHISNIMX OOYYaroNm[MXCs: BIaJeHHE MpaBUIaMH
3allUCH XUMHUYECKUX (OpMyNI C HCIONb30BAHUEM pelbe(PHO-TOUEYHON CHCTEMBI
o0o3Hauenuit JI. bpaiins;

5. Conep:xaHue y4eOHOI0 MpeaMeTa
8 kiacc (68 uacoB)
Beenenue (5 )

[Ipeamer xumuu. MeTonbl TMO3HAHUS B XUMHUHU: HAONIOJCHHE, SKCIEPUMEHT,
MojienupoBaHue. VICTOUHUKM XUMUYecKoW WHGOpMAIMK, €€ IMOJy4YeHUe, aHaIu3 U
IIPEJCTABJIIEHUE €TI0 PE3YJIbTATOB.

[loHsiTHE O XMMHMYECKOM D3JIEeMEHTe M (opMax €ro CymeCTBOBAaHHUSA: CBOOOJHBIX
aTOMax, MPOCTBIX U CIIOXKHBIX BEIIECTBAX.

[IpeBpamenus BemecTB. OTIMYME XUMUYECKUX PEAKUHMA OT (PU3NUYECKUX SIBICHHIA.
Posib Xxmuu B )KU3HU YETOBEKA.

KpaTkue cBeneHunss W3 MCTOpUM BO3HUKHOBEHUS W pa3BuTus xumuu. llepuon
anxumuun. Xumus B XVI B. Pazsutre xumun Ha Pycu. Posib 0OT€eUeCTBEHHBIX yUEHBIX B
CTaHOBJICHHHM XMMUYECKO Hayku - padotel M. B. JlomonocoBa, A. M. bytneposa, /.
H. MenneneeBa. Poab XUMUM B )KU3HU YEI0BEKA.

XHUMHUYECKAas] CUMBOJMKA. 3HAKM XHMHYECKHX OHJIEMEHTOB W MPOUCXOKIECHUE HUX
Ha3BaHu. Xumudeckue ¢Gopmynsl. UHmekcsl n kodhdumumerTsl. OTHOCUTEIbHbBIE
aTOMHasl ¥ MOJIEKYJIApHas Macchl. PacueT MacCOBOM 107 XMMHUYECKOTO 3JIEMEHTA I10
dbopmyIie BeIecTBa.

Ilepuonnueckas cucrema xumudeckux 3neMeHToB .M. MenneneeBa, ee cTpykrypa:
MaJible U OOJIBIITNE TIEPUOIbI, TPYIIIBI U MOATPYIIHI (TJIaBHAsT U MOOOYHAs).
PacueTHble 3amaun.

1. HaxoxaeHre OTHOCUTENIbHOM MOJIEKYJISIPHOM MacChl BEMIECTBA MO €r0 XMMUYECKOU
dbopmyiie.

2. Beruucienue MaccoBOM JI0JIM XMMHUYECKOTO 3JIEMEHTA B BEIIECTBE 10 ero Gopmysie.
[Ipaktuyeckas pabora Nel IlpaBuna TexHuku Oe3omacHOCTH Tpu  paboTe B
XuMHUUYeckoMm kabuHete. JlabopatopHoe 000opynoBaHue U 0OpallleHUe ¢ HUM.
JemoncTpanuu. Mojenu pa3jiMuHbIX MPOCTHIX W CIOXKHBIX BeniecTB. Kosuiekums
CTEKJISIHHOM XUMHUYECKOU nocyAnl. Koyuiekuuss mMarepuanoB M W3LAEIUA HA OCHOBE
ATIOMUHUSL.

B3aumopericTBre MmpaMmopa ¢ KUCJIOTOM M IOMYTHEHUE U3BECTKOBOM BO/IBL.
JlabopaTopHblie onbIThl. PaccMOTpeHHE BEImIECTB € Pa3HBIMH  (PU3UYECKUMH
CBOMCTBAaMU.

CpaBHEHHE CKOpPOCTHM HCHApeHUss BOJbI, OJEKOJOHA U JITUJIOBOTO CIHPTA C
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bunbTpOBaIBLHON OyMaru.
IousaTHiiHBIA anmapaT: CBOWCTBA BEMIECTB, QU3NYECKUE W XUMHYCCKHE SIBICHUS,
NIEpUO, TPyTIIA.

Tema 1. ATOMBI XMMHUYECKHX 3J1€MEHTOB (8 4)

ATOMBI Kak ¢opMa CYIIECTBOBAHUS XUMHUYECKHUX AJIeMEHTOB. OCHOBHBIC CBEACHUS
O CTpoeHUHM aToMoOB. JlokazaTeiabCTBa CIOKHOCTU CTPOCHUSI aTOMOB. OIBITHI
Pesepdopna. [lnanerapuas Moaeb CTPOCHHSI aTOMA.

CocTaB aTOMHBIX fJI€p: HPOTOHBI M HEUTPOHBI. OTHOCUTEIBHAS aTOMHas Macca.
B3auMoCBsi3b MOHATUNA «MPOTOH», «HEUTPOH», «OTHOCUTEIbHAsT aTOMHAs Maccay.
MN3MeHeHne unciia TPOTOHOB B sJpe aTomMa - 0Opa30BaHHE HOBBIX XHMHUYECKHX
AJIEMEHTOB.

N3meHenue uymciia HEUTPOHOB B  sAjApe aroma - oOpa3oBaHHE H30TOIOB.
CoBpeMEHHOE OMNpPEACICHUE TMOHATHUA «XUMHUYECKHM »dieMeHT». WM30Tombl Kak
Pa3HOBUAHOCTH aTOMOB OJJHOTO XMUMHUYECKOT'O 3JIEMEHTA.

OnekTpoHbl. CTpOEHHUE JJIEKTPOHHBIX YPOBHEW AaTOMOB XHUMHUYECKHX 3JIEMEHTOB
MaJIbIX TEepUOJ0B mnepuoandecko cucremsl [. M. Menaeneea. CxeMbl CTpOEHUA
aTOMOB. DJIEKTPOHHBIE POPMYIIbI. DNeKMpoHHO — epaduyeckue opmyast. [lonarue o
3aBEPIICHHOM U HE3aBEPIICHHOM 3JIEKTPOHHOM CJI0€ (IHEPTreTUYECKOM YPOBHE).
[Tepuonnueckass cucreMa xumuueckux snueMeHTOB [[. M. MeHneneeBa u cTpoeHue
aTOMOB: (DM3WYECKUN CMBICT TOPSIKOBOIO HOMEpa »JJIEMEHTa, HOMEpa TpYIIIbI,
HOMEpa mnepruojia. XapaKTepUCTUKA XUMHUYECKHUX BJIEMEHTOB TJIaBHBIX MOATPYMIT IO
MTOJIOKEHUIO B lleproanyeckon CucTeMe XMMHUYECKUX SJIEMEHTOB.

N3meHenne 4ywncina DSIEKTPOHOB HA BHEIIHEM J3JIEKTPOHHOM yPOBHE aToma
XUMHUUYECKOTO AJIEMEHTa - 00pa30BaHUE MMOJOKUTEIBHBIX U OTPUIIATEILHBIX HOHOB.
Honbl, oOpa3oBaHHbIE aTOMaMH METAUIOB M HEeMeTaioB. [IpHYuMHBI H3MEHEHHUS
METAJJINYECKUX U HEMETAJUTMYECKUX CBOVMCTB B IMEPUOJIAX U TPYIINAX.

O6pazoBanue OuHapHbIX coenuHeHuil. [lonstue 00 woHHON cCBs3u. CXxeMmbl
00pa3oBaHUsI HOHHOM CBSI3H.

B3aumoneiicTBEe aTOMOB XUMHUUYECKUX DJIEMEHTOB-HEMETAJIIOB MEXAy COO0O0M -
oOpa3oBaHHE  JBYXaTOMHBIX  MOJIEKYJ  MHPOCThIX  BemecTB.  KoBaneHTHas
HETIOJIIpHAsl XUMUYECKas CBS3b.

DJIEKTPOHHBIC U CTPYKTYpHBIE (hOPMYJIbI BEILIECTB.

B3auMopeiicTBue aTOMOB XHUMHYECKHUX DJEMEHTOB-HEMETAJUIOB MEXIy Cco0oi -
oOpa3oBaHHe OWHAPHBIX COCAMHCHUN HEMETAIUIOB. OIJIEKTPOOTPHUIIATEIIBHOCTD.
[TonsiTHE O KOBaJICHTHOM MOJIIPHOM CBs3U. [IOHATHE O BaJEHTHOCTHM KAaK CBOWCTBE
aTOMOB 00pPa30BLIBATh KOBAJCHTHHIE XMMHYCCKHE CBSI3H.

B3auMopeiicTBuEe aTOMOB XUMHYECKUX JJIEMEHTOB-METAJJIOB MEXJay coOoi -
00pa3oBaHHE METALTNYSCKUX KpUCTALUIOB. [IoHATHE 0 METaITMYECKOM CBS3H.
JdeMoncTpamuu. MoJiein aTOMOB XHMHUYECKUX 3JIEMEHTOB.

[lepnomnueckas cucrema xumudeckux snemeHTtoB [[. . Menneneena.
JlaGopaTopHble onbIThl. MI3roToBIeHHE MOJenel OMHAPHBIX COCTUHEHHI.
IToHATHITHBIA anmaparT: XUMUAYECKUN BJIEMEHT, MPOTOH, HEUTPOH, JIEKTPOH, aTOM,
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HOH, nepnozmqecm/lﬁ

Tema 2. Ilpocrtblie BemecTBa (5 4)
Knaccudukanus BemecTB Ha npocTble M cioxkHble. Kiaccugukamuss mpocThiX
BELIECTB HA METaUIbl U HeMmeTauibl. llojojkeHue MeTauioB M HEMETAUIOB B
[IEpUOANYECKOM  cucTeMe  xumudeckux osnemeHtoB J[. M.  Menneneesa.

Baxnenmme mpocThie BEIIECTBA - METAJUIBL: JKEJIE30, QIIOMUHUN, KaJlbIUU,
MarHuii, Hatpuil, kanmuii. O6mme Quanyeckue CBOWCTBA METAJIOB.
Bakneiimue mpocThle  BellecTBa -  HEMETalulbl, OO0pa3oBaHHBIE aTOMaMH

KHUCIIOpOJa, BOJOPOJA, a3zoTa, cepbl, ¢docdopa, yriepona. Moyekyinbl HPOCTHIX
BEIIECTB-HEMETAJUIOB- BOJOPO/A, KHUCIOPOJa, a30Ta, rajoreHoB. OTHocuUTeNbHas
MOJIEKYJISIpHAsI Macca.

CrnocoOHOCTh aTOMOB XUMHYECKHX DJIEMEHTOB K OOpa3oBaHUIO HECKOJIBKHX
MPOCTBIX BEHIECTB - AJJIOTPOMNHUs. AJUIOTPOINHBIE MOJIU(PUKAIIMU  KUCIOPOJa,
dbochopa u onoBa. MetajuiMueckue U HEMETAUIMYECKHUE CBOMCTBA MPOCTHIX
BemecTB. OTHOCUTENBHOCTh  JIEJICHUSI TMPOCTBIX BEHIECTB HA METaUIbl U
HEMETaJlIbI.

Uucno Asoragpo. KommuectBo BemectBa. Monb. MonspHas macca. MonspHbIi
00beM Ta3000pa3HbIX BellecTB. KpaTHble €IMHUIBI KOJWYECTBA BellleCTBA —
MUJUIUMOJIb U KWAJIOMOJb, MUWUIUMOJSIDHAs M KUJIOMOJISIPHAsT MAacChl BEILIECTBA,
MUJUTUMOJISIPHBIA U KUJIOMOJISIPHBIN 00BheMbI Ta3000pa3HbIX BEIIECTB.

Pacdersl ¢ HCNONB30BAaHUEM TMOHATHN «KOJWYECTBO BEUIECTBA», «MOJIAPHAS
Maccay, «MOJISIPHBIN 00BEM Ta30B», «ITOCTOSHHAST ABOTaIpO».

Pacuernsbie 3a1aun.

1. Beruucienue MoJSpHOM MacChl BEMIECTB IO XUMUYECKUM (POpMYyJIaMm.

2. PacueTsl ¢ uCnosib30BaHUEM TOHSITHI «KOJMYECTBO BEIIECTBAY», «MOJSpPHAs
Maccay, «MOJISIPHBIN 00BEM ra30By, «IIOCTOSTHHAST ABOTaapo».

JemoncTpauuu. Hexkotopeie MeTaiuibl U1 HEMETAJLIbI KOJIMYECTBOM BellecTBa 1
MOJIb. Mojie)Ib MOJIIPHOTO 00BheMa ra3000pa3HbIX BEIIECTB.

JlabopaTopHbie onbIThI. O3HAKOMIIEHUE C KOJUICKIUSIMH METAIIJIOB.

O3HaKOMJIEHHE C KOJUICKIIUSIMU HEMETAIIJIOB.

IousiTMHBINA annmapat: IpoCThIC U CI0KHBIC BEIIECTBA, AJFIOTPOIHS, KOJIUYECTBO
BemecTBa. MolsipHas Macca, MOJISIpHBIN 00BbeM, OCTOSTHHAST ABOTaAPO.

Tema 3. CoeguHeHnsi XMMHUYECKHX 3J1eMeHTOB (14 yacoB)
Crenenp  okucneHus. CpaBHEHHE  CTENEHM  OKHUCJIEHHS U BaJEHTHOCTH.
OnpeneneHue CTENEHM OKUCIEHUS JIEMEHTOB 10 XHUMH4YECKOH  (¢opmye
coenuHeHus. CocTaBiieHHE XUMUYECKUX (OpMys OMHAPHBIX COEAMHEHHM MO CTENEeHU
OKHCJICHHS, OOIIMEe MPUHLUIBI COCTAaBJICHHS HAa3BaHWN OMHAPHBIX COSIUHEHHA.
bunapHbie coeiMHEHNs] METAJUIOB U HEMETAJUIOB: OKCH/IbI, XJIOPU/bI, CYIb(GUABI U Ap.
Cocrapienue ux Gopmyi.
buHapHble coeMHEHNS HEMETAJUIOB: OKCHU/IbI, JIETYYHE BOJOPOAHbBIE COEAUHEHNUS, UX
cocraB. IIpencraButenn OKCHAOB: BOJAA, YIVIEKUCHBIA Ta3 M HerameHas H3BECTb.
[TpencraBureny JeTy4uMX BOJOPOJHBIX COEJUHEHUH: XJIOPOBOJOPOJ U aMMHUAK.
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OcHoBaHusA, UX COCTaB W Ha3BaHus. PacTBopumocTh ocHOBaHMil B Boje. Tabmuua
pacTBOPMMOCTA THAPOKCUIOB M cojed B Boje. lIpeacraBurenn mienoyen:
TUAPOKCUIBl HATpUsA, Kanusg W KanblusA. [loHSATHE O KayeCTBEHHBIX pEaKIMIX.
Nunukaropsl. U3MeHeHNE OKpaCKU HHAMKATOPOB B LIEJIOYHOU CpEIE.

Kucnorel, ux cocraB u Ha3BanHusa. Knaccudukamus xkucnot. IlpeacraBurenu
KHMCJIOT: CepHas, coyiiHasd W a3oTHas. [loHsaTme O mKane KucaoTHOCTM —Inkana-pH.
N3meHeHne oOKkpacku HHAMKATOPOB B KUCJIOTHOU Cpele.

Conm kak TMpOM3BOAHBIE KHUCIOT M OCHOBaHMH. MX coctaB W Ha3BaHMS.
PactBopumocTs coiseit B Boze. IIpencraBurenu coseil: xjmopua HaTpus, KapOOHAT U
docdat KambIus.

Amop(dHbIE U KpUCTAIIMUECKHE BeleCTBa. MEXMONCKYIsIpHbIE B3aWMOJCHUCTBUS.
Tumel KpUCTAUIMYECKUX PELIETOK: HWOHHAsA, AaTOMHasi, MOJIEKYJISIpHAs u
METAJUIMYECKasi. 3aBHCUMOCTb CBOMCTB BEIIECTB OT TUIIOB KPUCTAIMYECKHUX
pemieTok. BemiectBa MOJIEKYJIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHUA. 3aKOH
IIOCTOSIHCTBA COCTAaBa I BELIECTB MOJIEKYJISIPHOTO CTPOCHMUS.

YucTtele BemecTBa U cMecH. [IpumMepsl KMIKUX, TBEPABIX U Ta3000pa3HbIX CMECEi.
CpoiicTBa 4HMCTBIX BemiecTB U cmeced. Mx cocraB. MaccoBas u oObeMHas J0JHU
KOMIIOHEHTA CMECH. PacdeTsl, CBI3aHHBIE C UCIIOJIB30BAHUEM ITOHATHS TOJIS.
Pacuernsie 3anaum.

1. Pacuer MaccoBoil 1 00BEMHOM J10JI€ KOMIIOHEHTOB CMECH BEILIECTB.

2. BeluuciieHME MacCOBOM [JIOJIM BEIIECTBA B PACTBOPE MO H3BECTHOW Macce
PAaCTBOPEHHOI'0 BELIECTBA U MACCE PACTBOPUTEIIA.

3. BbrunciieHHe Macchl paCTBOPSIEMOrO BEIIECTBA M PACTBOPUTEINS, HEOOXOAMMBIX
JUIsl TPUTOTOBJIEHWS ONPENEIICHHOW MAacChl pacTBOpa C HW3BECTHOW MAacCCOBOM
J0JIEM PaCTBOPEHHOIO BEIIECTBA.

[Ipaktuueckas pabora No2. [IpuroroBineHue pacTBopa caxapa C 3aJaHHOW MacCOBOM
JI0JIEW paCTBOPEHHOI'O BEIIECTBA.

JemoncTpamun. O6pa3npl OKCHJIOB, KHCJIOT, OCHOBaHMM M cojei. Monaenu
KPUCTAJUIMYECKUX PEIICTOK XJIOpHJa HaTpusi, aamasa, okcuaa yriepoaa (IV).
KucnotHo-1enounble MHAUKATOPbl, U3MEHEHUE OKPACKU B PA3JIUYHBIX CpElax..
YHUBEPCAIbHBIN WHINKATOP U U3MEHEHHUE €r0 OKPACKHU B PA3JIUYHBIX CPEHaX.
JlabopaTopHbie ONBITHI. O3HakomieHHE c KOJUICKIIUSIMU OKCHUJIOB.
O3HakOMJIEHHE CO CBOMCTBaMH aMMuaka. KadecTBEHHbIE pEAKIHMHM Ha YTIEKUCIBINA
ra3. Onpenenenne pH pacTBOPOB KHCIIOTHI. IIEJTOYM U BOJBI.

Omnpenenenne pH pacTBOpOB JMMOHHOTO W $0JOYHOTO COKOB Ha Cpe3e IUIOJOB.
O3HakOMJIEHHE C KOJUIEKIMSAMHU cojied. (O3HaKOMJIEHHE C KOJUIEKIIMEH BEIIECTB C
pa3HbIM TUIIOM KPUCTaJTIMYECKON pemetku. M3rorosieHne MOJETIEH,
KPUCTAJUTMYECKUX pemeTok. O3HaKoMJIeHHE ¢ 00pa3iiaMu TOPHOM MOPOIBI.
IToHATHIHBIM anmapar: CTEICHb OKHUCICHUS, BaJICHTHOCTh, OKCHUJbI, OCHOBAHHS,
KHUCJIOTBI, COJIM, KPUCTAJNIMUYECKUE PEIIETKH, YACTHIE BEIIECTBA U CMECH.

Tema 4. U3menenus, npoucxoasimue ¢ Bemecrsamu (144)
[loHssTME sABICHUNA KaKk HW3MEHCHUN, MPOUCXOIAIIMX C BEIIECTBAaMH.  SIBJICHMS,
CBSI3aHHBIE C U3MEHEHHUEM KPUCTAJUIMYECKOTO CTPOEHHUS BEIIECTBA IMPU MOCTOSIHHOM
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ero cocrare, ¢uznueckue sBieHUs. DU3NYECKHUE SIBIICHUS B XUMHUU: AUCTHILISALUA,
KpUCTAJUIU3aIUsl, BbIIapUBAaHUE W  BO3TOHKAa  BEIECTB, LIEHTPU(DYTHpOBaHUE.
SIBNeHUsI, CBSI3aHHBIE C M3MEHEHHEM COCTAaBa BELIECTBA, - XMUMHUYECKHE PEaKIUU.
[IpuzHaku W yclOBHS MpOTEKaHUs XuUMUYeckux peakuuil. [lonsarue o0 5k30- U
DHIAOTEPMUYECKUX  peakuusx. Peakium ropeHuss Kak  4YacTHBIM  Cydau
AK30TEPMUYECKHUX PEAKUUH, POTEKAIOIINX C BBIACICHUEM CBETa. 3aKOH COXPaHEHUS
MacChl BEIIECTB. XUMUYECKUE ypaBHEHHUS. 3HAYCHUE MHAECKCOB M KOI(PPHUIIMCHTOB.
CocraBieHue ypaBHEHUM XUMUYECKUX PEAKIIUi.

Pacdyersl 1o XuMMHMYeCKMM ypaBHEHMSAM. PemeHne 3amad  Ha  HAXOXKJICHHE
KOJIMYECTBA BELIECTBA, MAcChl WJIM O0bEMa MNPOAYKTAa PEAKIUH MO KOJIUYECTBY
BEILIECTBA, Macce WM O0OBEMY HMCXOJHOrO BeUIeCTBa. PacyeTsl ¢ HCIONIb30BaHUEM
NOHATUS «J0JIs1», KOIJa HMCXOIAHOE BEIIECTBO JAaHO B BHUIE pacTBOpa C 3aJaHHOU
MacCOBOW JI0JI€ PACTBOPEHHOI'O BEILECTBA HIIM COACPKUT OIPEAEICHHYIO JIOJII0
IIPUMECEMN.

Peakunu  pasnoxkenus.  [lomsatmue 0  CKOpPOCTHM  XMMHMYECKUX  PEAKLIHM.
Karanusatopsl. PepMEHTHI.

Peaknuum  coenuHenms.  Katainrthueckne W HEKaTAIMTUYECKHE — PEAKIMM.
OOpatumble 1 HeOOpaTUMBbIE PEAKIIUH.

Peakuyu 3amemeHus. ONEKTPOXUMHUYECKUN PN HANpPSDKEHUM METaUIOB, €r0
WCIIOJIb30BaHUE ISl TIPOTHO3MPOBAHUSA BO3MOKHOCTH NPOTEKAHUS PEAKIUNA MEKIY
METAUIAMA M PAacTBOpPaMM KHCJIOT. Peakiuu BBITECHEHUsS OJHMX METAUIOB W3
PacTBOPOB UX COJIEW IPYTUMHU METAIIIIAMHU.

Peaknuu oOmena. Peakuuu HedTpanu3anuu. YCJIOBHS NPOTEKaHUS peakuui
oOMeHa B pacTBOpax J0 KOHIIA.

Tunsl XuMuyeckux peakuui (1Mo NPU3HAKY «UUCIO U COCTAB UCXOAHBIX BEIIECTB U
OPOAYKTOB pEaKkLUH») Ha TMpUMEpe CBOMCTB Bonbl. Peakius pasnoxeHus -
JNEKTpONU3 BOAbl. Peakuuu coenMHEHUs - B3aMMOJACHCTBHE BOJBI C OKCHUIAMHU
METAUIOB U HemertawioB. llonsatme «rugpokcuub». Peaknum 3amMelneHus -
B3aUMOJEHUCTBUE BOABI C IIECJOYHBIMU M  IIEJIOYHO3EMEIBbHBIMU  METAJUIAMM.
Peakiuu oOmena (Ha mnpumepe TuUIpoiu3a Cyidbuma amOMUHUS W KapOuma
KaJbIIHs).

Pacuernbie 3amaum.

1. BpluucieHue no XMMHYECKHM YPABHEHUSM MACChl WM KOJIMYECTBA BELIECTBA
10 M3BECTHOW MAacce WIM KOJUYECTBY BEIIECTBA OJTHOTO U3 BCTYNAKOIINX B PEAKIIUIO
BEILIECTB WJIH TNPOAYKTOB PEAKIIUH.

2. Bbluucnenure macchl (KOJIMYECTBA BEIECTBAa, 00beMa) MPOAYKTA PEAKLUM, €CIH
M3BECTHA MacCa HCXOIAHOTO  BEIIECTBA, COACPKAIIETO  ONPEACICHHYK)  JOJIIO
MIPUMECEH.

3.Boruncrnienue Maccel (KoiMdecTBa BelIeCTBa, 00beMa) MPOAYKTa pEaKLUU, €CIIH
M3BECTHA MAacca pacTBOPa U MaccoBasi JA0JIs PAaCTBOPEHHOIO BEIIECTBA.

[Ipaktuueckas padora Ne 3

[Ipu3Haky XUMHYECKUX PEAKIINA U UX KJacCU(pUKAIIHS.

JemoncTpanuu. [Ipumeps! (usnueckux SBICHUI: IUIaBleHHE NapaduHa; BO3TOHKA
ona wuiaM OCH30MHOM KHCJIOTHI; PacTBOPEHHE OKpallleHHBIX cojiel; nuddy3us

AYHIHUCTBIX BCIICCTB C FOprH.I@ﬁ JJaMITOYKM HaKaJIMBaHU:L. HpI/IMepI)I XHUMHYECCKUX
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SIBJICHUI: TOPEHUE MAarHus;, B3aUMOJICCTBHE COJITHOM KHUCIOTBI C MPaMOpPOM WIIH
MEJIOM; nonmydenue rtuapokcuaa wMeau  (II);  pacTBopeHHMe MOIYYEHHOTO
THAPOKCUIA B KUCITOTaX; B3auMojehcTeue okcuaa meau (II) ¢ cepHoit kucioroit
npu HarpeBaHuu; paszjoxeHue  ruapokcuma meau (1) MpU HarpeBaHUU;
B3aMMOJICUCTBUE PA30aBICHHBIX KHUCIOT C METAUIaMH; Pa3JI0KEHHE MEPOKCUIa
BOJIOPO/Ia C IPUMEHEHHEM KaTaln3aTopa AUOKCHIA MapraHiia U Karajasbl KapTodens
WJIA MOPKOBH.

JlaGopaTopHble onbIThl. [IpokanuBanue Meau B IUIAMEHM CHUPTOBKHA WIIU
ropeiky. 3aMelleHne Meu B pactBope xsuopuaa menu (1) xxemne3om.

IHonsTuiinbii  anmapar: @uU3WYeCKUe SBICHUS B XUMHM: JACTUUISLUS,
KpUCTAJUTH3aIMs, BHIMIAPUBAHUE W BO3TOHKA BEIIECTB, IIEHTPU(PYTHPOBAHUE.
SIBneHus, CBA3aHHbBIC C UBMEHEHUEM COCTaBa BEIIECTBA - XUMHUYECKUE PEAKIIHH.
[Ipy3Haky W ycCIOBUS TIPOTEKAHHS XUMHUYECKHUX peakiuid. [loHstue o0 3K30- U
SHAOTEPMHUYECKUX peakUusiX. Peakiuuu coeIMHEeHUs, pEaKIUU PA3JI0KEHUS, PEAKIUU
3aMeleHus, peaKkIuu oOMeHa.

Tema 5. PacrBopenme. PacTBopbl. CBONICTBA paCTBOPOB

JIEKTPOJIUTOB.(22 )
PactBopenune kak (Qusuko-xumuueckuid mnporecc. llonstme o rugparax u
Kpuctaimioruaparax. PactBopuMocTb. KpuBble pacTBOPpUMOCTH Kak  MOJEIb
3aBUCUMOCTH PAaCTBOPUMOCTH TBEPJIBIX BELIECTB OT TeMIleparypsl.. HaceleHHbIe,
HEHACBHILIECHHBIE U TEPECHIIICHHBIE PACTBOPHI. 3HAUYEHHE PACTBOPOB [JISI MIPUPOJBI U
CEJIbCKOI'0 XO35MCTBA.
[TonsiTue 00 SIEKTPOJUTUUYECKON TUCCOIUAIUU. DJIEKTPOIUTHI U HEIICKTPOIUTHI.
Mexanu3M auCCOLMALMU DJIEKTPOIUTOB C PA3JIMYHBIM TUIIOM XHUMHUYECKOW CBS3H.
CreneHp 3JIEKTpONUTHUECKONW nauccormanui. CuiibHbIE U CJa0ble DJIEKTPOJIMTHI.
OCHOBHBIE TIOJIOXKEHHUS TEOPUU  BJIEKTPOJUTHUYECKON auccounanuu. HoHHBIE
ypaBHEHHUS  peakiui. YcCIoBUS ~ NPOTEKAaHUS  peakuuu  oOMeHa  MEXIy
AJIEKTPOJIMTAMU JI0 KOHIIAa B CBETE MOHHBIX TpeAcTaBieHuil. Kiaccudukanys HOHOB U
MX CBOMCTBA.
Kucnorel, ux xknaccudukamus. [uccoumarus KHUCIOT W HMX CBOWCTBA B CBETE
TEOPUU BJIEKTPOJUTHYECKON IuUcconManvi. MOJIEKYIsIpHbIE M HOHHBIE YpPaBHECHUS
peakiuii KUCIOT. B3aummopeiicTBHE KHUCIOT C METalIaMHU. OJIEKTPOXUMUYECKUN
pAl HANPSHKEHUA METaUIOB. B3aMMoIeincTBUE KHUCIOT € OKCHUJIAaMH METaJIOB.
B3aumogeiictBue  KHACIOT € OCHOBAaHWSMH -  PEakUuus  HEUTpalU3alHH.
B3aumogeiictBue kucior ¢ comsamu. Mcnonb3oBaHue TaONHIBI pacTBOPUMOCTH IS
XapaKTEPUCTUKH XUMUYECKUX CBOMCTB KUCJIOT.
OcHoBanus, ux kinaccudurarus. {uccomnmarsi OCHOBaHUN U WX CBOMCTBAa B CBETE
TEOpUU  DJICKTPOJUTUUECKOW  JUCCOUMAluM. B3auMoaelWCcTBHE OCHOBAHUWM C
KHCJIOTaMH, KHUCJIOTHBIMH OKCHJAaMU U cojsiMu. Vcnonb3oBaHue  TaOIMILBI
pacTBOPUMOCTH  JJI1  XapPAaKTEPUCTUKHM  XMUMHUYECKHX  CBOMCTB  OCHOBAHMIA.
Paznoxenne HepacTBOPUMBIX OCHOBAHUMW IPU HArPEBAHHM.
Comm, ux knaccuuKaius U IMCCOIMaIus pa3InyHbIX TUIOB cojeil. CBolicTBa colie
B CBETE TEOPHUM DIIEKTPOJUTUUECKOU AucCCOlMaui. B3auMoaencTBUE COJIen C
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METaJUIAMM, YCIOBUS MPOTEKAHUS JOTUX peakuuil. B3anmmonpencrsue cojien cC
KHUCIIOTaMH, OCHOBaHUSIMU M coJisiMU. Mcronb3oBaHue TaOauIbl pacCTBOPUMOCTH ISt
XapaKTePUCTHKNA XUMHUYECKUX CBOMCTB COJIEH.

O060011IeHue cBeieHn 00 OKCUIaX, X KilacCU(pUKAIMU U XUMUYECKUX CBOMCTBAX.
['eHeTnyeckue psAapl METAUIOB M HEMETAUIOB. ['eHeTnueckas CBS3b MEKIY
KJIACCAaMHU HEOPTraHWYECKHUX BEIIECTB.

OKUCIUTETHLHO-BOCCTAHOBUTENbHBIC peakiuu. OnpenesieHne CTENEHU OKHUCICHUS
JUISL  BJIEMEHTOB, OOpa3yloIIUMX BEIIECTBA Pa3HBIX KJIACCOB. Peakiuu HOHHOTO
oomena u OBP. Oxucimurens M BOCCTAaHOBHUTEIb, OKHCICHNUE U BOCCTAHOBIICHHE.
Peakunn MOHHOTO OOMEHA M OKHUCIHMTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU.
CocraBieHue ypaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKIUNA METOI0M
3JIEKTPOHHOTO Oananca. Cocmaenenue  ypaguenuu OKUCTUMENbHO —
80CCMAHOBUMENLHBIX PEAKYUL NOBLILUEHHO20 YPO8HS clodcHocmu. CBOWCTBA IPOCTHIX
BEIIECTB - METAJJIOB M HEMETAJJIOB, KHUCIOT M COJ€l B CBETE MpeJCTaBICHUN 00
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX IPOLIECCAX.

[Ipaktuyeckas padora Ne 4

«PenieHne s3KkCepuMeHTANIBHBIX 3a1a4 1o TOJ»

JdemoncTpanuun. VcnbeiTaHne BEIIECTB M UX PACTBOPOB HA SIIEKTPOIMPOBOIHOCT.
3aBUCUMOCTh  DJIEKTPONPOBOJAHOCTA  YKCYCHOM  KHCIIOTBI OT  KOHIECHTPAIUU.
B3auMopeiicTBue LHMHKAa C CEpoil, CONSAHOM KuciaoTod, xuopuaoM wmeau (II).
I'openue maruus.

JlaGopaTtopHble omnbITbl.  Peakiuu, XxapakTepHble i1 PacTBOPOB  KUCIOT
(conmsiHoM wim  cepHoif). [lomydeHue W CBOMCTBA HEPACTBOPUMOIO OCHOBAHUS,
Hanpumep ruapokcuna meau (II). B3zaumopeiicTBue pacTBOpOB XJIOpUJa HATpUsl U
HUTparta cepebpa. Peakuuu, xapakTepHble UIsi pacTBOPOB IIENIOYEH (THIPOKCHUIOB
HATpUsl WU Kaius). Peakiuu, XapakTepHbIe JUIsi PAacTBOPOB cojieil (Hampumep,
st xnopuga  Mmenu  (II)).  Peakuwmwm, xapaktepHble JjIsl OCHOBHBIX OKCHJIOB
(HammpumMmep, sl OKCUJa Kanblivs). Peakunu, XxapakTepHbIe 751 KUCIOTHBIX OKCHJIOB
(HanpuMep, IS YIJICKUCIIOTO ra3a).

HousaTHiiHBIA anmapar: OJEKTPOJUTHl W HERIEKTPOJUTHL. IJIEKTPOIUTUUYECKAS
nucconuanus. VMoHHbIE ypaBHEHMs peakuuil. J(uccoumanus KUCIOT, OCHOBAHWU,
coner. l'eHeTmyueckue  psabl, TEeHETUYECKass  CBs3b.  OKHUCIUTENBHO — —
BOCCTAHOBHUTEIbHBIC peakiuu. OKHUCIUTENb, BOCCTAHOBUTENb. Peakimu  HOHHOTO
oOMEHa M OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEaKIUU.

9 kiacc (68 yacoB)

Tema 1. O01as XapaKTepUCTUKA XUMHUYECKUX IJIEMEHTOB U
XuMUYecKux peakuui. Ilepuoanyeckuii 3aKoH U
Ilepuoauueckas cucremMa XuMu4ueckux 3jaementTon JI.U.
MenaeneeBa(10 u)
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XapakTepucTuKa »dJEMEHTa [0 €ro IOJIOKEHUIO B NEPUOAUYECKOM CHUCTEME
xuMuueckux 35emMeHToB J1. . MenneneeBa. CBOWMCTBA OKCHJIOB, KUCJIOT, OCHOBAHUM U
COJIEM B CBETE€ TEOPUU AIEKTPOIUTHUYECKONW TUCCOLMALMHU U MPOLECCOB OKUCICHUS -
BOCCTaHOBJICHUS. I'enetnueckue pAIbI MeTaia 151 HEMETAJLIA.

[lonsiTue o0 mnepexoaHblXx 3ieMeHTax. Am@orepHocTh. ['eHeTMUeckul psia
IIEPEXOTHOTO DJIEMEHTA.

[leproguyeckuili 3aKOH M MEPUOANYECKAs CHUCTEMA XUMHUUYECKuX 3yemeHToB 1. .
MeHpneneeBa B CBETE YYEHUS O CTpPOEHMHM aroMa. Mx 3HaueHune. XuMUYECKas
OpraHM3alus >KUBOM W HEKHUBOW NPUPOAbI. XWMHUYECKHW COCTAB SiApa, MAHTUHU H
36MHOM KOpbl. XMMHUYECKHE AJIEMEHTHl B KIJIETKaX MUBBIX OPraHU3MOB. Makpo - u
MUKpo3eMeHTbl. O0001IeHrne CBEIEHN 0 XUMHUYECKHX peakuusx. Kimaccudukanuys
XUMUYECKUX PEaKIUi MO pa3IuYyHbIM OCHOBAHUAM (IIPU3HAKAM): «YHCJIO U COCTaB
pearupyrommx 1 o0pa3yloIIUXcsl BELIECTBY», «TEIIOBON »(h(eKxT», «HampaBiIeHUEY,
«M3MEHEHHUE  CTEMEeHU  OKUCIEHUS  DJIIEMEHTOBY», «(aza»,  «UCIOJIb30BAHUE
Katain3aropa». [loHATHE O CKOPOCTH XUMHUYECKON peakiuu. DakTopsl, BIUSIIONINE HA
CKOPOCTb XUMHUYECKUX peakiuii. Karanuzaropsl. UHrHOUTOPHI. AHTHOKCUIAHTHI.

JleMOHCTpanuM: 3aBUCUMOCTh CKOPOCTM XHMHUYECKOW PEAKIUU OT MPUPOJIbI
pearupyronmx BEIIECTB, OT KOHIIEHTpaluu, OT TeMIepaTypbl, OT IUIOLIAIU
MOBEPXHOCTH CONPHUKOCHOBEHHSI pPEarvpyromux BemecTB. PaznoxeHue nepokcuaa
BOJIOpOJa c MTOMOIIIBIO OKCHJIa Maprasiia (1V) u KaTajnasbl.
JlaGopaTopHbie onbIThl. [lonydyeHue ruapokcuga LUMHKA W HCCIEAOBAHHUE €ro
CBOMCTB. 3aBHCUMOCTh CKOPOCTH XHMMHUYECKOW pEakiuu OT TeMIepaTyphl
pearupyronmx BeIIeCTB Ha MpuMepe B3auMmojierictBus okcuaa meau (1) ¢ pacrBopom
CEpPHOU KHUCIIOThI Pa3JINYHON TEMIIEPATYPHI.

HouaTnitnbiii annapar: AMpoTepHOCThb. ['eHeTHUeCKHe psAJIbl TEPEXOIHbBIX
anemMeHToB. [leproanyeckuil 3aK0H B CBETE TEOPUH CTpoeHUs atoma. [IonsTue o
CKOPOCTU XUMHUYecKoil peakiuu. Kartanuzaropsl. UHrHOUTOPHI. AHTHOKCUIAHTHI.

Tema 2. MeTausl (23 u)

ITonoxeHue MeTauioB B IEPUOJAMYECKOU CUCTEME XMMHUYECKUX dyiemeHToB J[. U.
MengeneeBa. Mertajuinueckass KpUCTAUIMYECKas peELIeTKAa U MeTalIMYecKas
XxumMuyeckas cBsa3b. O0ume pusnyeckue cBoiicTBa MetayioB. CriiaBbl, X CBOMCTBA U
3HA4YCHUE. XUMHYECKUE CBOWCTBA METaJIJIOB KakK BOCCTaHOBUTEJIEH.
DJIEKTPOXMMHYECKAA PSAI HANPsHKEHWM METAUIOB M €r0  UCIOJb30BaHUE IS
XapaKTEPUCTUKU XUMUYECKHUX CBOMCTB KOHKPETHBIX MeTamioB. CrocoObl MOTyyYeHus
METaJJIOB: MHUPO-, THUJIPO- U 3JeKTpoMeTautyprus. Kopposus meTamioB v CrocoObl
060pBOBI C HEN. Meraibl B pUPOJE.

OOmasg xapaKTepUCTHUKA METOYHB X METaJmamaoB. Merauisl B
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npupoze. O6mue crnocoObl ux nonydenus. Ctpoenue aromoB. lllenoynsie MeTasibl
OpOCThIe BeIlecTBa, WX (uU3MYeckue W XUMUYECKHe CBoWcTBa. Baxneiimiue

COECIMHEHMS WIEJIOUYHBIX METAJUIOB — OKCHUJblI, TUAPOKCUABI U COJU (XJIOpUIBI,
KapOoHaThl, Cynb(daTbl, HUTpaThl), MX CBONCTBA W IPUMEHEHHE B HAPOJHOM
XO35HCTBE. Kanwuitneie yoOpeHus.

OOmas XapaKTEpUCTHUKAa 3JEMEHTOB FNJIaBHOMW MOATPY I I B
II rpynnos. Crpoenue atomoB. lllenoyHo3zeMenbHblE METaIbl - MPOCTHIE
BEIIECTBa, HMX (PU3MUECKHEe M XHMHUYECKHME CBOICTBa. BaxHeilmme coenuHeHus

LIEJIOYHO3EMENBHBIX METAUIOB — OKCHJABI, TUAPOKCHIBI W COJM (XJIOpUIBI,
KapOOHaThl, HUTpaAThl, cynbdarel u Qocdarbl), WX CBOWCTBA W NPHUMEHEHHE B
HApOJHOM XO3SIMCTBE.

A 1o mu H u . CTpoeHue aroMa, pU3nYecKre U XUMUYECKUE CBOMCTBA MPOCTOTO
BenecTBa. CoeIMHEHNS AIIOMUHUS - OKCHJI U TUJIPOKCHUJ, NX aM(POTEPHBIN Xapakrep.
Baxueimme conu amomuHus. [IpuMeHeHue amOMUHMS M €r0  COCIUHEHHM.

XK e n e 3 o. Crpoenne aroma, (pu3MyecKkue U XUMUYECKHE CBONCTBA MPOCTOTO
BemecTBa. I enetnueckue paasl Fe? u Fed'. Kauectsennsle peakiuu Ha Fe?* u Fe®.
Baxnelimue conu xene3a. 3HaUEHUE KEJE€3a, €r0 COSAMHEHUN U CILUIABOB B MIPUPOJIE U
HapOJHOM XO3SIMCTBE.

IIpakTuyeckas padora Nel. PemieHue SKCIEPUMEHTAIBHBIX 3a7ady [0 TEME
«Metamb.

HMemoncTpamun. OOpa3ibl MIEIOUYHBIX U IMIEJIOYHO3EMENIbHBIX MeTauioB. O0pasibl
CIUIaBOB. B3ammopeicTBue HaTpusi, JIUTUS W Kalblusig C BOJOM. B3ammopernctBue
HATpUSI W MarHug C KHCJIOpOJAOM. BzammoneincTtBue METauioB C HEMETaJJIaMH.
[onyuenne ruppokcunos kenesa (II) u (II). . KauecTBenHble peakuyuu Ha HOHBI Fe*
u Fed*,

JlabopaTropHbie onbIThbl. O3HaKOMIIEHHE ¢ oOpasliaMu MeTalioB. B3aummonelicTre
METaJJIOB C PAaCTBOpPAMH KHUCJIOT M cosieil. O3HaKkoMJIeHHE ¢ o0pa3liamMu MPUPOTHBIX
COCIMHEHMI: a) HaTpusi; O) Kaublus; B) aliOMUHUSA;, T) >xene3a. [lomydenue
TUAPOKCUA ATIOMUHUS U €r0 B3aMMOJIHCTBHE C PACTBOPAMH KUCIIOT M IIEJIOYEH.
HousiTuiinbiid anmapat: Metauibl. CriiaBbl. DJIEKTPOXUMUYECKUIN Pl HAPSHKEHUI
MeTauioB. [Iupo-, rtuapo-, anekrpomerammyprusi. Kopposust MeTamios.

Tema 3. Hemetasasl (314)

OO6m1as xapaKTepruCTHKa HEMETAIIOB: MmojIokeHue B [lepromnueckoit cucreme
xuMuueckux 3nemeHToB 1. 1. MenaeneeBa, 0COOCHHOCTH CTPOCHHS aTOMOB,
AJICKTPOOTPUIIATEIILHOCTD KaK Me€pa «HEMETALTMYHOCTHY, PSIJT
3JIEKTPOOTPUILIATENBHOCTH. KpHCTammnyeckoe CTpOEHNE HEMETAILIOB - TPOCTHIX
BeliecTB. Ayutotponusi. Pu3nyeckrue CBOMCTBAa HEMETAIIOB. OTHOCUTEIBHOCTh
TTOHATHUH «METaJD», KHEMETaJL».

B o 10 p o a. [Tonoxenue B [lepuoguueckon CUCTEME XUMUYECKHUX 3JIEMEHTOB /1.
N. Menpaeneea. CTpoeHre aToma U MOJIEKYJibl. DU3NUECKHE U XUMUYECKUE CBOMCTBA
BOJIOPO/ia, €r0 MOJYYEHHUE U TPUMEHEHHUE.
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B o 1 a. Crpoenue monekynsl. Bogopoanas xumuueckas cBsizb. uznueckue cBOKWCTBA
BOJbI. AHOMaNMK CBOUCTB BOJIbI. ['uapodunsHbie u ruipodoOHbIe BelllecTBa.
XHUMHUYECKHE CBOMCTBA BObI. KpyroBopoT Boabl B ipupoie. BomoouncTka. Aspanus
BO/bL. bbITOBBIE PruTbTpEl. MUHEpanbHbIE BOBL. JlucTuiinpoBaHHas Boja, €€
MOJTYy4YEHHUE U IPUMEHECHHE.

OOmas xapakTepucTuka raaoreHo B. Crpoerne atomoB. [IpocTteie
BEIIIECTBA, X QU3UYECKHUE U XUMUYECKHUE CBOIICTBA. OCHOBHBIE COCTMHEHUS
rajioreHoB (rajJoreHOBOIOPO/IbI U TAJIOT€HUIbI) UX CBOMCTBA. KauecTBeHHas peakius
Ha rajoreHua -uonsl. Kpatkue cBenenus o xiope, 6pome, ¢prope u noze. [Ipumenenne
rajJoOreHOB U UX COCIMHEHHMN
B HAPOJHOM XO35MCTBE.

C e p a. Ctpoenue aToma, aJuIOTPOIIUsI, CBOMCTBA U IPUMEHEHNE POMONYECKON
cepbl. Oxcunpl cepsl (IT) u (VI), ux nomyuenue, CBONCTBA U TPUMEHEHUE
CepoBoiopoiHAs U CEpHUCTAsE KUCIOThI. CepHasi KUCIIOTa U €€ COJIU, UX PUMEHEHUE
B HapoJIHO X03siicTBe. KauecTBeHHas peakiius Ha cynbdaT-uoH. [Ipon3BoacTBO
CEPHOM KHUCIIOTHI.

A 3 0 1. CTpoeHHe aToMa ¥ MOJIEKYJIbI, CBOMCTBA IIPOCTOrO BEIIECTBA. AMMHUAK,
CTPOEHHE, CBOMCTBA, MTOJy4YeHNUE U MpuMeHeHne. Coau aMMOHUS, UX CBOMCTB U
npumenenue. Oxkcuasnt azota (I1) u (IV). A3oTHas KucioTa, €€ CBOMCTBA U
npuMeHeHue. HutpaTel 1 HUTPUTHIL, IpoOJIeMa UX COJIEPKAHUS B
CEJIbCKOXO3SIMCTBEHHON NPOAYKIMU. A30THBIE YAOOPEHUS.

® o ¢ ¢ o p. CtpoeHue aroma, aIOTPOIKUs, CBOMCTBA Oe10ro u KpacHoro gocdopa,
ux npumenenne. OcHoBHbIe coeanHenust: okcun pochopa (V), oprodochopnas
kuciorta u gocdarsl. DochopHbie yaoOpeHus.

Y ruepo a Crpoenue aToMa, aJJIOTPONHS, CBOWCTBA aJUIOTPOITHBIX MOJAU(PUKAIINIA,
npumeHenue. Oxcuael yraepona (II) m (IV), ux cBoiicTBa W TNpPUMEHEHHE.
KauecTBeHHas peakius Ha yriieKUcHbii ra3. KapOoHaTel: KanblUT, coAa, MOTAII, UX
3HAUYCHHUE B MPUPOJIEC W KU3HU uejoBeka. KauecTBeHHas peakius Ha KapOOHAT-MOH.

K p e m H u ii. CrpoeHue aTtomMa, KpUCTAIUIMYECKHI KPEMHUI, €ro CBOWCTBA U
npumeHenue. Oxcupa kpemuus (IV), ero mpupomsbsie pazHOBUTHOCTH. CHIIMKATHI
3HaYeHUE COEOUMHEHHWM KpPEMHHS B JKMBOW M HEXuBOM mpupone. I[lonsatue o
CUJIUKATHOUW MPOMBIIIIIICHHOCTH.

[IpakTudeckass pabora No2. PemieHue SKCIEpUMEHTANIBHBIX 3aja4 IO TeMe
«IToarpynna rajoreHoB».

IIpakTuyeckass padora Ne3. PemieHue SKCIEPUMEHTAIBHBIX 3a7ad [0 TeMe
«Iloarpyrmmna Kuciopona.

[IpakTnueckas pabora Ne4. [lomyyenue, coOupaHue U pacro3HaBaHUE T'a30B.

JMemoncTpamuu. OOpasnpl TaJOreHOB - IMPOCTHIX BeEIIeCTB. B3ammoneicTBhe
TaJIOTEHOB C HATpueM, allOMUHHEM. BpITecHeHHe XJopoM Opoma WM HOAa U3
pPacTBOPOB UX COJIEH.

BzanmopencTBre cepbl ¢ MeTalIaMH, BOJIOPOJIOM M KUCIIOPOJIOM.
B3aumoenicTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEABIO.

[TornouieHue yriem pacTBOPEHHBIX BEIIECTB WU ra30B. BoccTaHoBneHre Menu U3
ee okcuza yriieMm. O0Gpa3ibl NpUPOIHBIX COEUHEHUH XJI0pa, cephl, hocdopa,
yraepoja, kpemMuus. O0pasipl BaXKHEUIINX ISl HAPOJHOTO X035HUCTBA CyNb(aToB,
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HUTPATOB, KapOoHATOB, (hochaToB. OOpa3Lbl CTEKIa, KEPAMUKH, [IEMEHTA.
JlabopatopHble onbIThI. [loydeHnue u pacrnoznaBanue Bojopoja. Kauectsennas

peakiuus Ha xjopua-uoH. KauectBeHHas peakius Ha cyinbdar-uoH. CBoiicTBa

pa30aBICHHON CEPHOM KUCIIOTHI.

PacmoznaBanue comneii ammonusi. KauectBennas peakmus Ha ¢ocdaT — HOH.

[Tony4yeHue yriekucaoro ra3a 1 ero pacrozHaBanue. KauecTBeHHas peakius Ha

KapOoHaT-uoH. O3HAKOMIIEHHE C TPUPOJHBIMU cHiIMKaTaMu. O3HaKOMJIEHUE C

MIPOAYKIMEN CUIINKATHON ITPOMBIIIJIEHHOCTH.

HonaTnitHblid anmapar: OJIEKTPOOTPHULATEIBLHOCTh. Aimotponus. BopoponHas

XUMHUYecKas cBs3b. ['amorensl. KauecTBEHHbIE peaKIIMy Ha HOHBI.

Tema 4 . O0001mIeHHE 3HAHUI IT0 XMMHH 32 KyYPC OCHOBHOM
IIKOJIBI. (449)

ITepuomnueckuii 3akoH U llepuonndeckas cucreMa XMMHYECKUX djieMeHTOB [[.U.
MenneneeBa. PU3NUECKUN CMBICII TTIOPSAKOBOIO HOMEPA 3JIEMEHTA, HOMEPOB MEPUOJIA
U rpynnbl. 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB 3JIEMEHTOB M MX COCIWHCHUN B
IepuoJax M TPYyHIlaX B CBETE IPEICTABJICHUM O CTPOCHUM aTOMOB JJIEMEHTOB.
3nauenue [lepuoanueckoro 3akoHa.

Buapl XuMU4eCKOM CBSI3U M TUIIBI KPUCTAJUIMYECKUX PEMIETOK. B3anMOCBA3b CTPOCHUS
U CBOMCTB BEIIIECTB.

Knaccudukanus XuMHUYECKUX peaklMil Mo pa3IUuyHbIM MPU3HAKaM (YUCIO U COCTaB
pearupyronmx u o0pa3yronuxcsl BEIIECTB; HAIMUKE TPaHUIIBI pa3fena (asz; TeraoBoi
3 deKT; M3MEHEHHE CTENEeHU OKMCJICHUSI aTOMOB; HCIMOJb30BAaHUE KAaTaJIU3aTOPa;
HarnpayieHUe MpoTekanus). CKOpOCTh XUMUYECKUX pEeakuuil U (PaKkTophl, BIUSIOIINE
Ha He€. OOpaTUMOCTh XMMHYECKHMX PEaKIUid U CIIOCOOBI CMEIICHUS XHMHYECKOTO
PaBHOBECHS.

IIpocTeie m cnoxHbIE BemecTBa. MeTauibl U HEMETauibl. ['€HeTHYeCKUE Ppsabl
MeTajllla, HEeMeTaJJla U MepexXoJHoro Metaia. OKCUAbl U THIPOKCUILI (OCHOBAHMS,
KHUCIIOTHI, aM(pOTEepHbIE TUAPOKCHUIBI), conu. WX coctaB, kimaccudukamus u oOirue
XAMUYECKUE CBOWCTBA B CBETE TEOPUU DJIEKTPOIUTHYECKONW JUCCOLMALMA U
MPEACTABICHUN O MPOILECCAX OKUCIIEHHUS — BOCCTAHOBJICHUS.

Honsitiinbiid  anmapar: Ilepuoamdecknii 3akoH u Ilepmomgmueckas cucrema
xuMuueckux nsnemMeHToB J[.M. MennaeneeBa. Buabl XMMHYECKOW CBSI3U W THIIBI
KpucTtaJinueckux pemietok. Kiaccudukanus xuMuueckux peakiuid. ['eHeTudeckue

PAIBIL.

6.0nucanue y4e0HO-MeTOAMYECKOT0 U MATEPHAJTIBLHO-
TEXHUYECKOro odecneyeHus 00pa3oBaTe/ibHOI0 mpoiecca.

6 .1. Y4eOHO - MeTOAMUYECKOE 0o0ecnieueHre 00pa30BaTeIbHOTO

npoiuecca.
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1.YV4yeOHO- MeTOIMYECKNIT KOMILIEKC:

» Tlabpuensu O.C., Xumus. 8 knacc. Yueonuk. — M.: «Zlpodar, 2015.

» T'aGpuensu O.C., Xumus. 9 kinacc. YueOHuk. - M.: «IIpocBemenue», 2016.

2.IlporpamMmel:

['amOypuieBa T.J., «Xumus. Paboume mporpammel. /—9 xmacce». COOpHHK. — M.:

«dpodar, 2014.

3.MeTtoaudeckue oCoOus AT YIUTEIIS:

 Tabpuensa O.C., KynmoBa A.B. «Metonudyeckoe mocobue k yueOHukam O.C.

["a6puensina» M.: «/Ipodar, 2014 — 222c.

. ["abpuensn O.C., IlonkoBa T.H. u np. «Boga B Hameil xusHn». Meroaudeckoe

nocobue. 8-9 kmaccel — M.: «Jlpoday, 2014

4. JlonosHuTEIbHAS JIUTEPATYPA JIJIS YUUTEIS:

. I'abpuensa O.C., Ilonkoa T.H. u ap. «Boga B Hamel xu3Hu». Meroanueckoe

nocobue. 8-9 kiaccel — M.: «JIpoday, 2014

 Tabpuensn O.C., CmupHoBa T.B., CmamkoB C.A. «XuMmMus B TecTax, 3aaadax,

yIpakHEHUsIX». YuebHoe rnocodue.8 kiacc. -M.: «/Ipodar, 2014.

« Tlabpuensn O.C., CmupnoBa T.B. «M3yuaem xumuro B 8 kimacce». [umaktuueckue

Mmatepuansl. M.: «bauk mtrocy, 2004.

5.JlonmonHUTENBHASA IMTEpATYpA I YUALTUXCS:

Amuk6epora JL.IO. «3anumarenpras xumusi» M.: « ACT- ITPECCy, 2002.

Omnbrun O. «3aHUMaTeNbHBIE OMBITH IO XUMUM» M.: «JleTckas mutepatypay, 2001.
6.MynpTrMenUitHAs TOAAEPKKA Kypca:
Mynerumennitnoe npunoxxkenre K ydeOHukam O.C. IN'aOpuensna «Xumwus» 8 Kiacc.
«Xumust» 9 kiacce. M.: «Jlpoda», 2014.

7. UatepHeT-pecypenl: Www.school-collection.ru, www.fcior.ru.

6.2. MaTepuaJbHO-TEXHUYECKOE 00ecniedeHne 00pa3oBaTeIbHOI0

npoirecca.
Ne HaumenoBaHue 00bEKTOB M CpeACTB MaTepuaibHo — | [Ipumevyanus
n\n TEXHUYECKOro odecneyeHust
1. Texnuveckue cpeacTsa 00y4eHust

e [lepcoHabHBIN KOMIBIOTEP C MPEIYCTAHOBJIECHHBIM
IIPOTPaMMHBIM 00eCIICUCHUEM

e [IpoexkTop MyJIbTUMEIUINHBIN

e KonupoBajabHas MHOKUTEIbHAS TEXHUKA

2. Harasaabie mocooust

e Tabmumpl K OCHOBHBIM pazienaM  y4eOHOTO
Marepuana,  COAEp)Kallerocs B MPUMEPHBIX
nporpamMmax .

e DKpaHHO-3BYKOBbIE€ CpelcTBA OOydeHUsi (KUHO- H
BUJCO(DUIBMBI), B TOM YHCIE MOCOOMS HA HOBBIX
UHPOPMALIMOHHBIX ~ HOCHUTENSAX  (KOMIIAKT-IUCKH,
KOMITBIOTEPHBIE MPOTPAMMBI, JJIEKTPOHHBIE TOCOOUST).
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e Monemu (Habop MoIesIel KPUCTAIUTMYSCKUX PEIIETOK,
HAOOp MOJIEJIe aTOMOB JIJIsl COCTABJICHUST MOJICKYJT CO
CTEPI)KHSIMH)

e JlumakTuyeckuii W pa3fgaTouyHbIi mMaTtepuan ¢ 8-11
KJ1acc

e HarypanbHble OO0BECKTHI  (KOJUICKIIMH:  BOJIOKHA,
KaMCHHBIA YTOjb, METaJUIbl, MUHEPAJIbl U TOPHBIC
opoJibl, HePTh W TPOAYKTHI €€ mepepadOTKH,
[JIACTMACCHI, CTEKJIO M U3JEJIUS U3 CTEKJA, TOILINBO,

YyTYH U CTaJlb).
e luTepHer-pecypchr: www.school-collection.ru,
www.fcior.ru
3. IIpuGopsl u JadopaTopHOe 000PYAOBAHHE

1. HaGop npuGOpoB MoCynbl U MPUHAIICKHOCTEH IS
YYEHHUYECKOTO SKCIIEPUMEHTA.
2. Ilpubops! 11 pOBEICHMS OTBITOB 10 XUMUU

4, O0opynoBaHue KadOUHeTa

e KnaccHasa nocka

e CTOJ yYUTENBCKUN C TyMOOH.

e VYYEHUYECKHUE CTOJIbI 2-MECTHBIE C KOMIUIEKTOM
CTYJIbEB

e DKpaH

/. KpuTepumn oeHKH
YcTHBI 0TBET

OueHka «5» - OTBET MOJIHBINA, NPABUJIbHBINA, CAMOCTOSITEIbHBIN, MaTEpPUal U3JI0KEH B
OIPEICIICHHOMN JIOTHYECKOW MOCJIEA0BATEIIbHOCTH.

OneHka «4» - OTBET MOJIHBIM W TPaBUJIBHBIM, MAaT€pUal H3JI0OKEH B OINPEACICHHON
JIOTUYECKON TOCIEA0BaTeNbHOCTH, JOMYIICHbI JBE-TPUM HECYILECTBEHHbIE OIIMOKH,
UCIIPABJICHHBIE 110 TPEOOBAHUIO YUUTEISL.

Onenka «3» - OTBET MOJHBINA, HO JOIMYIIECHBI CYIIECTBEHHBIC OIIMOKA WM OTBET
HETIOJIHBIN.

OneHka «2» - YYEHUK HE MOHMMAET OCHOBHOE COJIEpXKaHHe y4yeOHOro Martepualia Wiu
JOMYCTHJI CYIIECTBEHHbIE OIIMOKH, KOTOPhIE HE MOYKET MCIIPABUTH AAaXKE MPU HABOISIINX
BONPOCAX yUUTEIIS.

PacueTHble 3aga4n

OreHKa «5» - B JIOTHYECKOM PACCYKICHUHM HET OIMIMOOK, 337aua PericHa parnoHaIbHBIM
CIIOCOOOM.

O[!CHKa «4» - B pacCyKa€HUHU HET OH_II/I6OK, HO 3aJJada pClIcHa HEpalurOHAJIbHBIM
23


http://www.school-collection.ru/
http://www.fcior.ru/

CIT0cOOOM U AOIIYIICHO HEC Ooitee JABYX HCCYIICCTBCHHBIX OomnOOK.

Ornenka «3» - B pacCyI€HUU HET OIIMOOK, HO JIOMYIIIEHA OITMOKA B MAaTEMAaTHYECKUX
pacyerax.

OrieHKa «2» - UMEIOTCS OLTMOKH B PACCYKICHUSIX U pacyeTax.
JKCIepUMeHTAIbHbIE 321241

OrieHka «5» - MPaBUIBHO COCTABIICH TUIAH PEILCHNS, T0JOOpaHbl PEAaKTUBBI, TAHO TTOTHOE
OOBSICHEHHE U CHEJIaHbl BHIBOJIBI.

OueHka «4» - IPaBWJILHO COCTABJICH IUIAH PEIICHUS, T0J00paHbl PEAKTUBBI, IPA 3TOM
JIOIYIIIEHO HE 00Jiee BYX OIMOOK (HECYIIECTBEHHBIX) B 00BSICHEHUH U BBIBOJAX.

Onenka «3» - MPaBWILHO COCTAaBJICH IUIAH PEIIECHUs, TO00paHbl PEAKTHUBBI, JOITYIIEHA
CYIIECTBEHHAs OIITMOKA B OOBSICHEHUU U BBIBOJIAX.

OneHka «2» -I0MyLIEHbI Be U 0oJiee OIIMOKH B TUIAHE PElICHUs, B TOJ0OPE pEaKTUBOB,
BBIBOJIAX.

IIpakTnueckas padora

O!!GHKa «d» - pa60Ta BBIIIOJIHCHA IIOJIHOCTBIO, ITPABUJIBHO CACIIAHBbI H&6J’II-OI[CHH51 u
BBIBOABI, SKCIICPUMCHT OCYHICCTBJICH II0 ILIAHY, C YYCTOM TCXHUKHU 6€3OHaCHOCTI/I,
MOAACPIKUBACTCA YUCTOTA pa6oqer0 MCCTa, 9KOHOMHO pacXoAyrOTCA PCAKTHUBEI.

OueHka «4»- paboTa BBINMOJHEHA TMOJHOCTHIO, MPABWIBHO ClIeJaHbl HAOIIONACHUS U
BBIBOJIbI, HO TIPU HITOM DKCIEPUMEHT MPOBEACH HE TMOJHOCTHIO WM JIOMYILEHBI
HECYIIIECTBEHHBIE OIIMOKK B pPabOTe € BEIIECTBAMU M 000PYIOBAaHUEM.

OueHka «3»- paboTa BBHINOJHEHA HE MEHEE YE€M Ha TMOJOBUHY WM JAOIMYIICHBI
CYIIECTBEHHBIC OIMMOKM B XOJI€ IKCIIEPUMEHTa, B OOBSICHEHUH, B OOPMIICHUH PaOOTHI,
HO UCTIPABJISIIOTCS MO TPEOOBAHUIO YUNUTEIS.

OueHka «2»- IOMyILIEHbl JBE WM 0OJiee CYIIECTBEHHbIE OIIMOKHM, y4Yallluics He
MOJKET MX UCIPABUTH JIaXke 10 TPEOOBAHUIO YUUTEIIS.

KonrpoabHas padora
OreHka «5» - paboTa BBIIIOJHEHA ITOJHOCTHIO, BO3MOXHA HECYIIECTBEHHAS OIIMOKA.

Ouenka «4» - pa0GoTa BBINOJHEHA TIIOJHOCTBIO, JIOMYIIEHO He Ooiee JABYX
HECYILIECTBEHHBIX OLIMOOK.

Onenka «3» - paboTa BBITIOJJHEHA HE MEHEe YeM HaroJIOBHHY, JOIMyIIEHa OfHa
CYILIECTBEHHAs WM JIB€ HECYIIICCTBEHHBIE OIINOKH.

OrieHka «2» - paboTa BHIITOJIHEHA MEHEE YeM HATIOJIOBUHY WJIA COICPIKUT HECKOIBKO
CYILIECTBEHHBIX OIIHOOK.
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8.IlnanupyemMble pe3yJabTaTbl 0CBOEHUSI IPOrPaAMMBbI
«XHMUA»
8 kiaacc

OcHOBHBbIE IOHSATUSA XUMHUH
(YpoBeHb ATOMHO-MOJIEKYJISIPHBIX MPeICTABJICHUI)

BbInyCKHMK HAYYHTCH:

* ONUCHIBATh CBOMCTBA TBEPJBIX, KUJKHX, Fa3000pa3HBIX BEIIECTB, BBIACSAS UX
CYIIIECTBEHHBIC MPU3HAKH;

* pacKphIBaTh CMBICII OCHOBHBIX XMMHYECKHX ITOHSATHM «aTOM», «MOJIEKYJIay,
«XUMHYECKMH  DJIEMEHT»,  «IPOCTOE  BEIIECTBO»,  «CJIOXKHOE  BEIIECTBOY,
«BAJICHTHOCTBY, UCIIOIb3Ys 3HAKOBYIO CUCTEMY XHMMUH;

* U300pakaTh COCTaB MPOCTEHIITNX BEIIECTB C MOMOIIBI0 XUMHUUECKUX (HOPMYIT U
CYIIHOCTh XUMHUYECKHUX PEAKIUI C TTOMOIIBI0 XUMHUECKUX YpPaBHEHUIH;

* BBIYKCIIATh OTHOCHUTEIBHYIO MOJCKYISPHYIO M MOJIIPHYIO MAacChl BEIIECTB, a
TaK’)K€ MacCOBYIO JOJII0O XMUMHYECKOTO JJEMEHTAa B COCIWHCHHSAX [JIs1 OICHKH HX
IIPAKTUYECKON 3HAYMMOCTH;

* CPaBHUBATh 10 COCTABY OKCHIbI, OCHOBAHMS, KHCIIOTHI, COJIH;

* KJacCU(HUIMPOBATh OKCHJIBI M OCHOBAHUS IO CBOMCTBAM, KHUCIOTHI U COJH TIO
COCTaBY;

* ONMCHIBATh COCTaB, CBOMCTBA M 3HA4YCHHE (B TPUPOJEC M MPAKTHUYCCKOM
NEATEIIbHOCTH YeJIOBEKa) MPOCTHIX BEIIECTB — KHUCJIOPOJIa U BOJIOPOJIA;

* 1aBaTh CPABHUTEIIBHYIO XapaKTEPUCTHKY XUMHUUECKUX IJIEMEHTOB M BOXKHCHIITNX
COCJIMHEHUI €CTECTBEHHBIX CEMEHMCTB IEJIOYHBIX METAJJIOB U TaJIONCHOB;

* MT0JIb30BATHCS JITAOOPATOPHBIM 00O0PY0BAHUEM M XMMHUYECKOM IMOCYI0M;

* IIPOBOJINTH HECJOKHBIC XMMHUYCCKHE OMBITHI M HAONIOJACHUS 32 M3MCHCHUSMH
CBOWMCTB BEIISCTB B IMPOIECCE WX MPEBpallcHUi; COONIoAaTh IpaBUiia TECXHUKH
0€30MacHOCTH MPHU NPOBEICHUN HAOIIOACHUI U OIBITOB;

* pPa3IMYaTh IKCIEPUMEHTAIBHO KHUCIOTHI U IIEIOYH, MOJIb3YIACh UWHIMKATOPAMH,
0CO3HaBaTh HEOOXOJUMOCTh COOJIONICHUs] Mep O€30MacHOCTU TPU OOpallleHUU C
KHCJIOTAMH U IIEJI0YaMHU.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYYHUThCS:

* IPaMOTHO 00OpaIaThCs C BEIICCTBAMHU B ITOBCEITHEBHOMN KU3HU;

* 0CO3HaBaTh HEOOXOJIUMOCTH COOJIIOJICHHS MPABUJI SKOJOTHYECKH OE€30I11acHOro
MIOBEJICHUS B OKPYKAIOUIEH IPUPOIHON CPELE;

* TIOHUMATh CMBIC] U HEOOXOIUMOCTb COOFOACHUS MPEIITUCAHUM, TTPeTaraeMbIX
B MHCTPYKIIUSX IO MCTOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUHU U JIP.;
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* HCMOJB30BaTh MPUOOPETEHHBIE KIIIOUEBbIE KOMIETEHTHOCTU MPU BBHINOTHEHUU
UCCJIEIOBATENILCKUX TMPOEKTOB IO HW3YYEHHUIO CBOMCTB, CIOCOOOB TOJYyYEHHS U
pacro3HaBaHMsl BEIIECTB;

* pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ysl CPEACTBA YCTHOU U
NUCbMEHHON KOMMYHHMKAlMU TpU paboTe ¢ TeKCTaMH y4eOHMKa U JOMOJHUTEIbHON
JUTEPATYPOM, CIIPABOYHBIMHU TaOIHUIIAMH, MPOSIBISATH TOTOBHOCTh K YBAXKEHHIO MHOU
TOYKH 3pEHUS TIPU OOCY>KIECHUU PE3yJIbTaTOB BHITTOJIHEHHON PabOTHI;

* 00BEKTUBHO OILEHMWBATh MH(POPMALIMIO O BEIIECTBAX M XUMHUYECKHUX IMpOIEccax,
KPUTUYECKA OTHOCHUTBCS K IICEBJIOHAy4YHOM HWHMOpManuu, HeA00pOCOBECTHOM
peKJiaMe, Kacarollecsi HCIOJIb30BaHMs Pa3IMYHbIX BEIIECTB.

Iepuoanyeckuii 3aK0H U NEPUOAMYECKAA CUCTEMA XMMUYECKHUX IJIEMEHTOB
JA.N.MenpesieeBa. CTpoeHHe BeliecTBa

BbInyCKHMK HAYYMTCH:

* KJIaCCU(PUUMPOBATh XUMHUYECKHUE 3JIEMEHTHI HA METAJIJIbI, HEMETAJLIbI,

* ONKCHIBaTh W XapaKTE€pPU30BATh TAOIUYHYIO (POPMY MEPUOIUYECKON CHUCTEMBI
XUMHUYECKUX JIEMEHTOB;

* XapaKTEpHU30BaTh COCTaB ATOMHBIX JIEP U PACIPENEICHUE YUCIIA DJIEKTPOHOB IO
ANEKTPOHHBIM  CJIOSIM  aTOMOB ~ XMMHMYECKMX  3JIEMEHTOB MajblX IE€pPUOJIOB
MEPUOINYECKON CUCTEMBI, a TAK)KE KAJIHSI U KaJbIUS;

* pa3nuyaTth BUABl XWMHYECKOW CBSI3M: HOHHYIO, KOBAJEHTHYIO MOJISPHYIO,
KOBAJICHTHYIO HEMOJIIPHYIO U METAJIIMYECKYIO;

* u300paxkaTh DJJIEKTPOHHO-WOHHBIE (OpPMyINBI  BelIECTB, OOpPa30BAHHBIX
XUMUYECKUMU CBSI3IMU PA3HOTO BUJIA;

* BBISIBJISATh 3aBHCHUMOCTHh CBOMCTB BEIIECTB OT CTPOCHHS MX KPUCTALTMYECKUX
PEHIETOK: MOHHBIX, ATOMHBIX, MOJIEKYJIIPHBIX, METAJUINYECKHX;

* XapakTepu30BaTh XHMHUYECKHE JIIEMEHTbl W HUX COEJIMHEHHUS Ha OCHOBE
MOJIOKEHUSI AJIEMEHTOB B MEPUOJNYECKOM CHUCTEME U OCOOEHHOCTEH CTPOCHHS HX
aTOMOB;

BbInyCKHMK MOJYYUT BO3MOKHOCTH HAYYHMTHCS .

* 0CO3HABATh 3HAYECHHUE TEOPETUYECKUX 3HAHUU JUISl MPAKTHUUECKOU AESATENbHOCTH
YEJIOBEKa,;

* IPUMEHSTh 3HaHUS O 3aKOHOMEPHOCTSAX NEPHOAUYECKON CUCTEMBI XUMHUYECKHX
AJIEMEHTOB /17151 OOBSICHEHUSI U MIPEJIBUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

MHoroo0pa3ue XUMHYeCKHUX peaKni

BbInyCKHUK HAY4YHTCH:

* OOBSACHATH CYyTh XMMHYECKUX MPOLIECCOB M UX MPUHIMIUAIBHOE OTIMYHE OT
du3nueckux;

* Ha3bIBaTh MPU3HAKU U YCJIOBUS POTEKAHUS XUMUYECKUX PEAKLUN;

* YCTaHaBJIUBATH IIPUHAJIEKHOCTh XUMUYECKOW PEAKLIUU K ONPENCIEHHOMY THUITY
[0 OJHOMY M3 KJIACCU(PUKALMOHHBIX MPU3HAKOB: 1) IO YMCIy U COCTABY MCXOJHBIX
BELIECTB U IMPOJIYKTOB peaklUuu (peakUUM COENMHEHUs, PA3JIOKEHHUS, 3aMELEHUS U
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oOMeHa); 2) TI0 BBIACIICHUIO WJIH MOTJIOMIEHUIO TEIUIOTHI (PEaKIIMH SK30TEPMUIECKUE U
SHIOTEPMHUYECKHUE); 3) IO U3MEHEHHUIO CTEIICHEH OKHMCICHUS XMMHYECKHX SJICMEHTOB
(peakuuu  OKHCIHUTEIHHO-BOCCTAHOBUTENBHBIE), 4) 10 O0OpaTUMOCTH Ipoliecca
(peakuuu oOpaTUMbIE U HEOOPATUMBIE);

* COCTaBJIATh ypPaBHEHUS JIIEKTPOJUTHYECKOW JUCCOIMAIMHA KHUCIOT, IIeJoueH,
COJICH; TOJIHBIE W COKpallEHHBbIC MOHHBIC YpPaBHEHHS peakiuii oOMeHa; ypaBHEHUS
OKHCIIUTETHHO-BOCCTAHOBUTEIILHBIX PEAKITHIA;

* TIPOTHO3UPOBATH MPOAYKTHI XUMHUYECKUX peakmuii mo Qopmysaam/Ha3BaHUSIM
MCXOJHBIX BEIIECTB, OMPEACNATh HMCXOJHBIC BeliecTBa MO ¢GopMyliaM/Ha3BaHHIM
IPOAYKTOB PEAKITUH;

* COCTAaBJATh YypPaBHEHHUS PEAKIMI, COOTBETCTBYIOIIMX TIOCIEI0BATEIHLHOCTH
(«uenouke») MpeBpalleHuil HEOPraHUYECKUX BELIECTB Pa3IMYHbIX KJIACCOB;

* BBUBISTH B TMPOIECCE OKCIEPUMEHTAa MPHU3HAKU, CBUACTEIBCTBYIOIIUE O
MPOTEKaHUU XUMUYECKON PEaKIny;

* NPUTOTOBJATH PACTBOPBI C ONPEAECIEHHOM MAaCCOBOM JOJIEW PaCTBOPEHHOIO
BEIIIECTBA;

* ONpEeNeNiTh XapakTep CpeAbl BOIHBIX PACTBOPOB KHUCJIOT M IIENOYEH IO
W3MEHEHHUIO0 OKPACKU MHIUKATOPOB;

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS:

* COCTaBJISITh MOJICKYJISIPHBIE W TIOJIHBIE MOHHBIE yYpaBHEHHUS MO COKPAIIEHHBIM
HMOHHBIM ypaBHEHUSM;

* IPUBOAUTD MIPUMEPHI PEAKIIUN, TOJTBEPKIAIONINX CYIIIECTBOBAHNE B3aMMOCBS3H
MEX/Ty OCHOBHBIMHU KJIaCCAaMH HEOPTaHUYECKHUX BEIIECTB,

MHoroo0pasue BeuecTs

BbInyCKHUK HAYYHUTCSH:

* ONpENENATh MPHUHAJICKHOCTh HEOPraHWUYECKHX BEIIECTB K OJHOMY U3
M3YUYCHHBIX KJIACCOB/TPYII: METAUIbl U HEMETaJUIbl, OKCHUJIbl, OCHOBAHMUS, KUCIOTHI,
COJIY;

* COCTaBJIATH (DOPMYJIBI BEIIECTB M0 UX HA3BAHUSIM;

* ONPEAENATh BAJIEHTHOCTD U CTENIEHb OKUCIICHUS SJIEMEHTOB B BEILIECTBAX;

* COCTaBJIITH (POPMYJIbI HEOPTaHUYECKUX COCAMHEHUW IO BaJICHTHOCTSIM H
CTETCHSIM OKHUCJICHHUS JJIEMEHTOB, a TaKkKe 3apsjaM HOHOB, YKa3aHHBIM B TaOJHIle
PacTBOPUMOCTH KHUCJIOT, OCHOBAHUM U COJIEH;

* OOBSICHATh 3aKOHOMEPHOCTH WM3MEHEHHS (PUBMUECKUX U XMUMHUYECKUX CBOWCTB
MPOCTHIX BEIIECTB (METAJIOB MU HEMETAJVIOB) U MX BBICIIMX OKCHIOB, 0Opa30BaHHBIX
3JIEMEHTaMH BTOPOTO U TPETHETO MEPUO/IOB;

* Ha3pIBaTh OOIHME XMUMHUYECKHE CBOMCTBA, XapaKTEpHBbIC JJIA TPYMHI OKCHUJIOB:
KHCJIOTHBIX, OCHOBHBIX, aM(DOTEPHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTePHbIC JJISI KaXKJIOT0 U3 KJIaCCOB
HEOPTraHUYECKUX BEIIECTB: KUCIOT, OCHOBAHUM, COJIEH;

* NOPUBOJAWTH MNPUMEPHl PEAKIUN, MOATBEPKAAOMIMX XUMUUYECKHE CBOKCTBA
HEOPraHUYECKUX BEUIECTB: OKCUIOB, KUCIIOT, OCHOBAHUH U COJIEH;
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*  ONpEeAcNATh  BEIIECTBO-OKHMCIUTEIb W BEIIECTBO-BOCCTAHOBUTENL B
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUSAX;

* COCTaBJSTb OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIM OamaHc (W11 H3YYEHHBIX
peaxiuii) 1o NpeyIoKeHHBIM CXEMaM PeaKIIMii;

* MPOBOJUTH JITAOOPATOPHBIE OIBITHI, MOATBEPKAAIOIINE XUMHUECKHUE CBOICTBA
OCHOBHBIX KJIaCCOB HEOPTAHUYECKUX BEILIECTB;

* NIPOBOJUTH JIAOOPATOPHBIE OMBITHI MO MOJIYUYEHHUIO U COOMPAHUIO Ta3000pa3HbIX
BELIECTB: BOAOPO/JA, KACIOPOAA, YIIEKACIOTO ra3a, aMMHAKa; COCTABIISTh YPaBHEHUS
COOTBETCTBYIOIINX PEAKLIUN.

BbIyCKHMK IOJIy4YUT BO3MOKHOCTh HAYYUThCH:

* IIPOTHO3MPOBATh XMMHMUYECKHE CBOWMCTBA BEIIECTB HAa OCHOBE HX COCTaBa MU
CTPOCHUS;

* MPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSBIATH OKHUCIHUTENIBHBIE WA
BOCCTAHOBUTEJIBHBIE CBOMCTBA C YYETOM CTEIIEHEW OKUCIEHUS DJIEMEHTOB, BXOIAINX
B €r0 COCTaB;

* BBIBJIITH CYLIECTBOBAHME T€HETHUYECKOM B3aMMOCBA3M MEXAY BELIECTBAMHU B
psAy: IPOCTOE BEIECTBO — OKCHUJ — IMAPOKCH] — COJIb;

* XapakTepu30BaTh OCOObIE CBOMCTBA KOHUEHTPUPOBAHHBIX CEPHOM M a30THOMU
KHCJIOT;

* IPUBOJUTH IPUMEPHI YPABHEHUM PEAKIINH, JIEKAIIUX B OCHOBE MPOMBIIIJIEHHBIX
CIOCOOOB MOJTYYECHHS] aMMHUAKa, CEPHOM KUCIIOThI, YyT'yHa U CTAJIH;

* ONHUCHIBaTh (PU3NYECKHE M XUMHUYECKHE IPOLECCHI, SBISAIOIIMECS YaCThIO
KpyTrOBOPOTa BEILECTB B IIPUPOJIE;

* OPraHU30BbIBATH, IIPOBOJAUTH YYEHHUUECKUE MIPOEKTHI IO UCCIIEIOBAHUIO CBOMCTB
BEILIECTB, UMEIOIINX BAXKHOE MPAKTUYECKOE 3HAYEHUE.

9 Kjacce

Hepnonnqecmlﬁ 3aKOH U MepuoaAnIeCKass CUCTEMa XUMHUICCKHUX 3JICMCHTOB

.M. Menpesieea. CTpoeHue BelecTsa

BbInyCKHUK HAYYHTCSH:

XapaKTepU30BaTh BEIIECTBA MO COCTaBYy, CTPOCHUIO U CBOMCTBAM, YCTAHABIIMBATH
MIPUYUHHO-CIIEACTBEHHBIC CBSI3M MEXKAY JaHHBIMH XapaKTEPUCTHKAMHU BEIIECTBA;
KJIacCU(UIIMPOBATh XUMHUYECKHE DJEMEHTHl Ha METaJlIbl, HEMETAJIIbl, DJICMEHTHI,
OKCHUJIBI U THUAPOKCHUILI KOTOPHIX aM(OTEpHBI, U WHEPTHBIE AJEMEHTHI (Ta3bl) IJIs
OCO3HaHUA BaXKHOCTH YHOPSIAOYEHHOCTH HAYYHBIX 3HAHU;

* pacKpbIBaTh CMBICI Iepuoandeckoro 3akona JI. . Menneneena;

* XapaKTEepU30BaATh XUMHYECKHE DJIEMEHTbI M HX COCAMHECHHUSI Ha OCHOBE
MOJIOKEHUSI DJIEMEHTOB B TEPUOAMYECKONM CHCTEME U OCOOCHHOCTEW CTPOEHUS HX
aTOMOB;
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* OMNUCHIBATH OCHOBHBIE 3Tamnbl OTKpbITHS . . MenaeneeBbiM nepuoanueckoro
3aKOHAa M MEePUOAMYECKOM CHCTEeMbl XUMHUYECKHUX DJIEMEHTOB, JKU3Hb U
MHOT000pa3HyI0 HAYUHYIO I€SITeIbHOCTh YUYEHOTO;

* XapakTepU30BaTh HAYYHOE M MHUPOBO33PEHUECKOE 3HAUYECHHUE IMEPUOIUYECKOrO
3aKOHA M MEePUOANYECKON cUCTeMbl XUMUYecKuX 351eMeHToB Jl. . Meneneena;

* OCO3HaBaTh HAYYHBIE OTKPBITUS KaK pe3yJbTaT JTUTEIbHBIX HAOIIOACHUHN, OMBITOB
HAy4YHOU MOJIEMUKH, PEOJAO0JICHUS TPYJHOCTEN U COMHEHUH.

BbINyCKHMK MOJIYYUT BO3MOKHOCTh HAYYUTHCSH:

* ONKCHIBATh M3YUYEHHBIE OOBEKTHI KaK CHCTEMBI, PUMEHSS JOTUKY CHCTEMHOTO
aHaIu3a;

* pa3BuUBaTh MHQPOPMALMOHHYIO KOMIIETEHTHOCTh IOCPEJICTBOM YTIyOJeHus
3HAHUM 00 KCTOPUM CTAHOBJICHUS XUMHUYECKONM HayKu, €€ OCHOBHBIX TMOHSITHMH,
MEPUOJUYECKOr0 3aKOHA KaK OJIHOTO0 M3 BAXKHEHIIMX 3aKOHOB MPUPOJBI, a TAKKE O
COBPEMEHHBIX JOCTI)KEHUSAX HAYKU U TEXHUKHU.

MHoroo0pa3ue XuMH4YeCKHUX peaKkuuii

BbInyCKHUK HAYYHTCS:

* Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKUX PEAKIUM;

* Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CMEILIEHUE XUMUYECKOTO PAaBHOBECHS,

* MPOTHO3UPOBATh MPOJIYKTHl XUMHYECKUX PpeaKIuil 1o ¢dopmysiam/Ha3BaHUSIM
HCXOJHBIX BEILECTB; OMNPENENATh HCXOAHBIE BeElIeCcTBa MO (QopMyaM/Ha3BaHUAM
MPOAYKTOB PEAKIINY;

* COCTaBJISITh YPABHEHUS PEAKIMH, COOTBETCTBYIOLIUX MOCIEAOBATEIBHOCTH
(«11emoukey) MpeBpaIleHUl HEOPraHUUECKUX BEIIECTB Pa3IMYHBIX KJIACCOB;

* NPOBOAUTH KAYECTBEHHBIE PEAKIHUH, MOATBEPKIAOIINE HAJTUYME B BOJHBIX

pacTBOpax BEIIECTB OTJAECIbHBIX KATUOHOB U AHUOHOB.
* OOBSACHATH 3aKOHOMEPHOCTH HW3MEHEHMS (DU3MYECKMX M XUMHYECKUX CBOMCTB
MPOCTHIX BEIIECTB (METAJIOB U HEMETAVIOB) M MX BBICIIMX OKCHIOB, 0Opa30BaHHBIX
AJIEMEHTaMH BTOPOTO U TPETHhETO MEPHOJIOB; XapaKTepu3oBaTh OOIIHE XUMHUUYECKHUE
CBOMCTBAa aM(OTEpPHBIX OKCHUIOB U THAPOKCUAOB; MPUBOIUTH MPUMEPHI PEAKIUM,
MTOATBEPKAAIOIMNX XUMUYSCKHE CBOMCTBA aM(DOTEPHBIX OKCHUIOB U THAPOKCHIOB.

* IPOBOJUTH JIAOOPATOPHBIC OIBITHI, IMOJATBEPIKIAIOIINE XMMHUYCCKHE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTAaHUYECKUX BEIIECTB;

BbInyCKHHUK MOJIyYUT BO3MOKHOCTh HAYYUTHCH:

* IIPOTHO3UPOBATH PE3YJIbTAThI BO3ICHCTBUS PA3IUIHBIX (PAKTOPOB HA M3MECHECHUE
CKOPOCTH XMMHYECKOHN PEAKIINY;

* MPOTHO3UPOBATH PE3YIbTaThl BO3JACUCTBUS PA3IUYHBIX (PAKTOPOB HA CMEIICHUE
XAMHUYECKOTO PABHOBECHS.

MHorooopa3ue BenecTn

BbInyCKHUK HAYYHUTCH:
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HCIIOJB30BAThL IIPH XAPAKTCPHUCTUKE MCETAIUIOB M HX COGI[I/IHCHI/Iﬁ IIOHATHUA

«MCTaJJIbI», «pan AKTUBHOCTH MCTAJIIIOB», «ICJIOYHBIC MCTaJLIIbD»,
«MICJIOYHO3CMCIIBHBIC MCTAJIJIBD),

XapaKTepu30BaTh CTPOCHHE, OOImME (PU3NYECKHME WU XHUMHUYECKHE CBOMICTBa
IPOCTBIX BEIIECTB — METAIOB U UX COCAUHEHU;

COCTaBJISITh MOJIEKYJISIPDHBIE, TIOJHBIE M COKpAILECHHBbIE HOHHBIE YPaBHEHMS,
XapaKTEepU3yIOIINe XUMUUECKHE CBOMCTBA METAIJIOB M MX COEIMHEHUH, a TaKkKe
AJIEKTPOHHBIE YPAaBHEHHUS MPOLIECCOB OKUCIEHUSI — BOCCTAHOBJIEHUSI C yYaCTHEM
AJIEMEHTOB — METAJJIOB;

yCTaHaBIUBAaTh NPUYUHHO — CJIEJACTBEHHBIE CBA3M MEXAY CTPOCHUEM aTroMma,
XUMHUYECKON CBS3bI0, THUIIOM KPHUCTAJUIMYECKON PpEUIETKH METAUIOB U X
COEIMHEHHM, X 00IMMHU PU3UYECKUMU U XUMUYECKUMU CBOWCTBAMU;

pemaTh 3KCeprUMEHTAIbHBIE 3a/1a4u TI0 TeMe «MeTaby;

MIPOBOJIUTh PACYEThl MO XHUMHYECKUM (OpMyJlaM M YPAaBHEHHSIM PEaKLH,
MPOTEKAIOIIUX C YYACTHEM METAIIOB U UX COETMHEHHM.

HCIIOJIb30BaTh NPH XapaKTEPUCTHKE HEMETANIOB U MX COEAMHEHHM IMOHATHUS
«HEMETAJUIbD», «TaJOreHb», «AJUIOTPONHBIE BHUJAOU3MEHEHUSN», «KECTKOCTh
BOJIBIY;

XapaKTEepHU30BaTh CTpOEHHE, oOmue (U3MYECKUE W XHUMHUYECKHME CBOMCTBA
MIPOCTHIX BEIIECTB — HEMETAJUIOB U UX COECIMHEHUN;

COCTABJISITh MOJIEKYJIIPHBIE, TOJIHBIE M COKpAIllEHHbIE HOHHBIE YpaBHEHUS,
XapaKTEPHU3YIOIINE XUMHUYECKHE CBOMCTBA HEMETAUIOB U UX COEJAMHEHHH, a
TAK)K€ AJIEKTPOHHBIE YPABHEHUs MPOLIECCOB OKUCIEHUS — BOCCTAHOBJICHHS C
Y4aCTHEM 3JIEMEHTOB — HEMETAILJIOB;

yCTaHaBJIMBAaTh NPUYMHHO — CJIEICTBEHHBIE CBSI3M MEXKIY CTPOCHHUEM aToMma,
XUMHUYECKON CBSI3bI0, TUIIOM KPHUCTAJUIMYECKOW PEIIETKM HEMETAIOB U MX
COEIMHEHU, UX O0UMMU (U3HUUYECKUMU U XUMHUUYECKUMU CBONCTBAMU;
BBINIOJIHATh, HAOMIOAaTh M  ONUCHIBATh XUMUYECKUW OKCIIEPUMEHT IO
pacno3HaBaHWIO MOHOB BOJIOPOJA U aMMOHMS, Cyib(har-, kKapOoHAT-, CUIIUKAT-,
docdar-, xnopua-, OpoMuI-, MO~ HUOHOB;

pemaTh 3KCepuMeHTaNIbHbIE 3a1auk 10 TeMe «HemeTramiby;

MIPOBOJIUTh PACYEThl MO XUMHUYECKUM (OpMyJlaM M YPAaBHEHHSIM pEaKLHid,
MIPOTEKAIOIIUX C YYACTHEM HEMETAIIOB U UX COEAUHEHUM.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCH:

* XapaKTepu30BaTh OCOOBIE CBOWCTBA KOHIIEHTPHUPOBAHHBIX CEPHOM M a30THOU
KHUCJIOT;

* IPUBOAUTH IIPUMEPHI YPABHEHUIN PEAKIMH, JIEXKAIIUX B OCHOBE IIPOMBIIUIEHHBIX
CIIOCOOOB TIOJTYYCHHSI aMMHUaKa, CEPHOM KUCIIOTHI, YyTyHa U CTAJIH;

* OMHUCHIBaTh (PU3UYECKHEC M XUMHUYECKHE TIPOIECCHI, SIBISIONIMECS YaCThIO
KPYTrOBOpPOTa BEUIECTB B MPUPO/IE;

* OPraHU30BbIBaTh, MPOBOAUTH YUEHUUECKHUE MPOEKTHI MO UCCIENOBAHUIO CBOVICTB
BEILIECTB, NMEIOIIMX BAXKHOE MTPAKTUYECKOE 3HAUEHHUE.

5. Kpurepuu oueHuBanus
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JAuaakTuyecKkuii MaTepuasl
https://pedportal.net/starshie-klassy/raznoe/kontrolnye-i-testovye-zadaniya-po-himii-8-
11-uchebnik-gabrielyan-568768
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