MYHHUIHITAJIBHOE KASEHHOE OBINEOBPAZOBATEINBHOE YUPEAJIEHHE
«OCHOBHAA OBIIEOBPA3ZOBATE S HTKOJTA

Pabouasi yueOnasi nporpamma
Ha 2019-2020 yueGuuiii roa

Xumus 8-9 kjacce

HaHMenoRatue )“lCl-lll()l‘() NpeaMeTa KInee

Cocrasurens: I1leBuenko Jliodoss Cepreesna, | kareropusi

®.H.0. yunress, JOTRHOCTh, KBUTHHHKALIMOHHAS KATCrOPHA

¢. [onorga
2019y

1. TosicHuTeIbHAS 3aNHCKA
HopmaTuBHBIe IPAaBOBbIE JOKYMEHTBI:
e 3axoH PO ot 29 nekabps 2012 rona Ne273 — @3 «O06 o6pazoBanuu B Poccuiickoit @enepaium.



[Iporpammsl (enepanbHOTO rOCyIapCTBEHHOTO 00pa30BaTEebHOIO CTAHAAPTa OCHOBHOTO
obmiero oopazoBanus (CTaHAAPTHI BTOPOTO MOKOJICHHS ).

denepanbHbIi IepeyeHb y4eOHUKOB, PEKOMEHYEeMbIX K HCIOJIb30BAHUIO IIPU PeaTU3aluu
MMEIOIINX FOCYJApCTBEHHYIO aKKPEIUTALNI0 00pa30BaTeNIbHBIX MPOrpaMM OCHOBHOTO OOIIIEro,
cpenHero o0Iiero oopazoBaHus

[TmanupoBaHue COCTAaBICHO HAa OCHOBE (pelepaibHOTO TOCYJAPCTBEHHOTO
0011e00pa30BaTENBHOTO CTaHAAPTa OCHOBHOTO 001Ier0 00pa3oBaHusi C y4€TOM MPOTPaMMBI
OCHOBHOTO 00111eT0 00pa30oBaHus M0 XUMHH §-9 KIIacChl

JlanHas paboyas mporpamMma MpeaycMaTpruBaeT HMCIOIb30BaHUE YUCOHUKOB IO XUMUH U
yueOHO-MeToandecKux nmocoduii YMK, co3aaHHBIX KOJIEKTHBOM aBTOPOB MOJT PYKOBOACTBOM
O.C.I'abpuensiHa:

1.IIpumepHas mporpamMMa 1o y4eOHbIM TpeaMeTaM. XuMus. 8-9 Ki1acchl: MPOEKT.- 2-¢ U3,
nopad. M.: Ilpoceemenne, 2011. (CtanmapThl BTOPOTO TTOKOJICHHS).

2.Astopckas nporpamma O.C.I'abpuensina, coorBercTByromas denepansHoMy
lNocynapcTBeHHOMY 00pa30BaTEILHOMY CTaHAAPTY OCHOBHOTO O0IIEro 0Opa3oBaHUs U
nomnyiieHHas MunucrepcTBoMm o0pazoBanus U Hayku Poccuiickoit @eneparuu (IIporpamma
Kypca xumuu s 8-9 kimaccoB o6meo0pazoBaTenbHbixX yupexaenuii / O.C.I'abpuensa. — M.:
Hpoda, 2011r.).

3. Xumus. 8 xinace, Xumus 9 kiace: yae6. st o6meobpazosar.yupexaennii / O.C.I'abpuensH. -
13-e m3n., crepeorturr.- M.: JIpoda,

esn u 3aga4u Kypca XUMHH

Henu xumudeckoro o6pa3oBaHusi B OCHOBHOM 11K0JIe (GOPMYIUPYIOTCS HA HECKOJIBKUX YPOBHSIX:
rJ100aIbHOM, METANPEIMETHOM, JIMYHOCTHOM U MPEIMETHOM, Ha YPOBHE TpeOOBaHUH K
pe3ysbTaTaM OCBOEHUS COJEPIKAHUS MPEIMETHBIX TPOrPAMM.

OcHoBHOe 00111e€ 00pa30BaHKE - BTOpasi CTYIEeHb 00111ero oopazoBanus. OMHON U3 BAXKHEUIIINX
3aJ1a4 3TOTO 3Tara SBJSETCs MOAT0TOBKA 00YJalOIIMXCsl K 0CO3HAHHOMY U OTBETCTBEHHOMY
BBIOOPY JKM3HEHHOTO U TIpodeccronanbHoro myTu. OOydaronmecs A0 KHBI HAYIUThCS
CaMOCTOSITEJIbHO CTaBUTh LU U ONPEACIATh MyTH UX JOCTHKEHHUS], UCIIOJIb30BaTh
MPUOOPETEHHBIH B IKOJIE OTBIT AEATEIHHOCTH B peaJIbHOM KU3HU, 32 paMKaMu y4eOHOTO
mpotrecca.

N3ydyenne xumMuu npu3BaHO 0OECIEUUTD:

- (opMUpPOBAaHUE CHCTEMbI XUMUYECKHX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHOU
KapTHUHBI MUDA;

- pa3BHUTHE JUYHOCTHU OOYUAIOIIUXCS, UX UHTEJUIEKTYallbHOE M HDABCTBEHHOE
COBEPIICHCTBOBaHKE, (POPMUPOBAHKE Y HUX TYMAHUCTUYECKUX OTHOLICHUH U SKOJIOTHYECKU
1enecoo0pa3zHoro MoBeAeHMs B ObITY U TPYIOBOM AEITEILHOCTH;

- BBIpaOOTKY MOHUMAaHUS 00IIECTBEHHOM MOTPEOHOCTH B pa3BUTHH XHUMUH, a TAKXKE
(dhopMHpOBaHKE OTHOIICHHS K XUMUU KaK K BO3MOXXHOU 00yacTu OyAyIie npakTu4eckoi
NesITeNIbHOCTH;

- popmMupoBaHuE YMEHUI 0€30MacHOT0 OOpaIeHHsI ¢ BEIECTBAMU, UCIIOJIb3YEMBbIMHU B
MMOBCETHEBHOM JKU3HH,

- mpuoOpeTeHrne 0OyJaroUMUCS OTbITa Pa3HOOOPa3HON JAEeSITENFHOCTH, IO3HAHUS U
CaMOTIO3HAHUS; KIFOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHTHOCTEH ), IMEIOIIUX YHHUBEPCAIbHOE
3HAYEHUE JJIS PA3IMYHBIX BUJIOB ACITEIBHOCTU: PEUICHUS MpoOiIeM, MPUHATHS PEIICHHH,
MOUCKA, aHaTn3a U 00paboTKN HHPOPMAIY, KOMMYHUKATUBHBIX HABBHIKOB, HABHIKOB
HU3MEpEeHul, COTPyIHUYECTBa, 0€30TacCHOT0 0OpalleHus C BeIIeCTBaMU B TIOBCEIHEBHOM KU3HU.
- popMUpPOBaHUE Y yUAIIMXCS XUMUYECKON KapTUHBI MUpA KaK OPTaHUYHON YacTH €ro
[[EJIOCTHOM €CTECTBEHHOHAYYHOU KapTHHBI,



- IPOEKTUPOBAHUE U pealin3alysl BBITYCKHUKAMU OCHOBHOM LIKOJIBI IMYHON 00pa30BaTeIbHOM
TPaeKTOPUU: BEIOOD POt 00ydeHus B CTapILei MIKoJIe HITH MPO(HEeCCHOHAIBHOTO
00pa30BaTENLHOTO YUPEHKICHHS.

MecTo yueOHOro npeaMera B y4eOHOM ILJIaHe

XUMUS U3y4aeTcsi €IMHBIM KypcOM B T€UEHME JBYX JIET B KonnuecTBe 136 yacoB, U3 HUX 68
JacoB B 8 Ki1acce 1 68 yacoB B 9 kiacce, MO 2 4aca B HEAEIIO.

2. [Inanupyemble pe3yJbTaThl 0CBOeHHUSI padoyeii mporpaMMsl



IlIpeomemmoie pezyrbmamot .

BeInyckHUK HayduTes:

8 KJacc - XxapakTepu30BaTh OCHOBHBIC METO/IbI TO3HAHUS: HAOIIOJCHHE, U3MEPEHHE,
3KCIIEPUMEHT;

OTIMCHIBATh CBOMCTBA TBEP/BIX, )KHUJIKHUX, Ta3000pa3HBIX BEIICCTB, BHIACIISS UXCYIIIECTBCHHBIE
MPU3HAKH;

PacKpbIBaTh CMBICJI OCHOBHBIX XUMHUUYECKUX MOHATHM «aTOM», «MOJIEKYJIa», K XUMHYECKUN
3JIEMEHT), IIPOCTOE BELIECTBOY, «CIOKHOE BEUIECTBOY, «BAJIEHTHOCTH, (XUMUYECKAS
peaKkuus», UCMOJIb3ysl 3HAKOBYIO CUCTEMY XUMHUHU;

PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MACChI BEIIECTB, IOCTOSHCTBA COCTABA,aTOMHO -
MOJIEKYJIIPHOM TEOPHH;

pasznuyaTh XUMHUYECKUE U (PU3UYECKHUE SBJICHUS;HA3bIBATh XUMUYECKUE DIIEMEHTHI;0NPEACIIATh
COCTaB BEIIECTB M0 UX (HOPMyIaM;0NpPeAeIsATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COSTUHEHUSX;
ONPEAEINIATh TUIl XUMHUYECKUX PEAKIIMI;HA3bIBaTh PU3HAKH U YCIOBHS MTPOTEKAHUS XUMUYECKUX
PEaKUUii;BBISBIISIT TPU3HAKH, CBUJETEIBCTBYIONIME O MTPOTEKAHUN XUMUYECKON peakInu
MIPUBBITIOJIHEHHH XUMUYECKOTO OTBITA;COCTABIISITH (OPMYIIBI OMHAPHBIX COCTUHECHHIA,
COCTaBJISITh YPAaBHEHUSI XUMUUECKHUX PEAKIINiA;cOOI01aTh TTpaBuiia 6e30macHoi paboThl IPH
MIPOBEICHUH OTBITOB;MOIH30BATHCS JTA0OPATOPHBIM 000PYIOBAHUEM U TTOCYIOH;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChl BEIIECTB;

BBIYHUCIISITH MACCOBYIO JIOJIO XUMUYECKOTO dJIEMEHTa 0 (PopMysie COSTMHCHHUS;

BBIYUCIIATH KOJIMYECTBO, 00bEM HIIM MACCy BEIIECTBA MO KOJMYECTBY, 00hEMY, Macce
pEareHTOB WIH NPOIYKTOB PEAKIIHNH;

9 Kiacc: xapakTepu30BaTh PU3MUECKHE M XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPO1a
HUBOJIOPOJIA;

MOJIy4aTh, COOUPATh KUCIOPO M BOJIOPO/I;

pacro3HaBaTh OMBITHBIM ITYTEM T'a3000pa3HbIC BEIIECTBA: KUCIOPOJ, BOIOPOI;PACKPHIBATH
CMBICJT 3aKOHa ABOTa/IPO;PACKPHIBATH CMBICI TIOHATHI «TETIIOBOM 3(pdeKT peakumy,
«MOJIIPHBIN 00BEM»;XapaKTeprU30BaTh GU3MIECKUE M XUMHUECKHE CBOMCTBA BOBI;PACKPHIBATH
CMBICIT TIOHATHS «PAaCTBOP»;BBIUUCIIATH MAaCCOBYIO J0OJII0 PACTBOPEHHOTO BEIIECTBA B
pacTBOPE;IPUTOTOBIISITH PACTBOPHI C ONPEICTCHHON MacCOBOM J0JIE paCTBOPEHHOTO
BEIIECTBA;HA3bIBATh COCIMHEHUS N3YUYEHHBIX KJIACCOB HEOPTaHMYECKHUX BEIIIECTB;
XapaKTepH30BaTh (PU3NUECKUE U XUMUYECKHNE CBOMCTBA OCHOBHBIX KJIACCOBHEOPTaHMYECKHIX
BEIIIECTB: OKCHJIOB, KMCJIOT, OCHOBAHHM, COJICH;

ONPEAEIIATh MPUHAIICKHOCTD BEUIECTB K OMPEICIICHHOMY KJIACCY COCTMHEHU;

COCTaBJIATH (POPMYIIBI HEOPTAHUUYECKUX COCTMHEHUIN U3YUYCHHBIX KJIaCCOB;

MIPOBOJIUTH ONBITHI, HOATBEPKAAIOLINE XUMUYECKUE CBOMCTBA U3YYEHHBIX KJIAaCCOB
HEOpPraHUYECKUX BEILECTB;

pacro3HaBaTh ONBITHBIM IIYTEM PACTBOPBI KMCIIOT U IIEJI0YEH 110 U3MEHEHUIO OKPacKu
WMHJIMKATOPa;XapaKTepU30BaTh B3aUMOCBA3b MEX/1y KJacCaMy HEOPraHUYECKUX COCANHEHUII;
packpbiBaTh cMbici [lepuoguueckoro 3akoHa JI.11. Mennaeneesa;

00BACHATH (U3MYECKUI CMBICII AaTOMHOTO (TIOPSIKOBOTO) HOMEPA XUMHUUYECKOTO

3JIEMEHTA, HOMEPOB I'PYIIbI U Ilepruoaa B nepuoanyeckoii cucreme .M. Menneneesa;
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOCHHSI aTOMOB, CBOICTB 2JIEMEHTOB B

IpeJenax MajblX IEPUOIOB U IIIaBHBIX MOATPYIIIL;

XapaKTepH30BaTh XUMUYECKHE 3JIEMEHTHI (OT BOJIOPOa /10 KalblKs) HA OCHOBE UX
MOJIOKEeHUs B nepuoanueckoit cucreme .M. MenneneeBa u ocoOeHHOCTEN CTPOSHHS UX
aTOMOB;

COCTaBJISITh CXEMbI CTPOCHHS ATOMOB TEPBbIX 20 37IEMEHTOB NEPUOINYECKON CUCTEMBI

J.1. MeHpeneeRa;

PacCKpbIBaTh CMBICI IIOHATHI: «XUMUYECKAS CBA3BY, «ANEKTPOOTPULIATEIIBHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCThH (PU3MYECKHUX CBOMCTB BEIIECTB OT THIIA

KPHUCTAJUIMYECKON PELIETKH;



OTPENIEATh BUJI XUMUYECKOM CBSI3M B HEOPraHMYECKUX COCAMHEHUSX;

M300paxaTh CXEMBI CTPOCHUS MOJIEKYJ BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUIAMH
XUMHYECKUX CBS3CH;

PaCKpBIBATh CMBICI MOHIATUA «UOHY, «KATUOH», KAHUOHY, «3JIEKTPOJIUTHI»,
CHEDJIEKTPOIUTHDY, «AIEKTPOJIUTUYECKAS TUCCOLUAIUS», KOKUCIUTENbY, «CTEIIEHb OKUCICHUS
«BOCCTAaHOBUTEDY, OKHUCIECHUEY, «BOCCTAHOBJICHUEY;

OTIPENIETISATh CTEIIEHb OKUCIICHUS aToOMa 3JIEMEHTa B COCTUHEHUU;

PaCKpBIBATh CMBICT TEOPUU JIEKTPOJIUTHUECKON TUCCOIIUALINN;

COCTaBJISITh YPABHEHUS SJIEKTPOJIUTUUECKON TUCCOUMUALIMN KUCIIOT, IET0YEH, COJIEH;
OOBSACHATH CYITHOCTh MIPOIECCa IICKTPOITUTHIECKON TUCCOMALINN U PEeaKIInii HOHHOTO
o0OMeHa;

COCTABJISITh TIOJIHBIE ¥ COKPAIIICHHbIC HOHHBIC YPABHEHUS peakiiui 0OMeHa;

OTIPENIEeTISATH BOBMOXKHOCTh IIPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa;

MIPOBOJIUTH PEAKIINH, TOATBEPKIAIOIINE KAYECTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB;
OTIPENIETSATh OKUCIUTEh U BOCCTAHOBHTEIID,

COCTAaBJISITh YPAaBHEHUSI OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

Ha3bIBaTh ()aKTOPHI, BIUAIONINE HA CKOPOCTh XUMHUYECKOW PEaKIIHH;

KJIacCU(PHUITMPOBATh XUMHUUECKHUE PEAKITUH TI0 PAa3INIHBIM IMPU3HAKAM;

XapaKTepHU30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOCHHUEM U CBOMCTBAMH HEMETAJIJIOB;
MIPOBOJIUTH OMBITHI MO TIOTYYEHUIO, COOMPAHUIO U U3YUCHUIO XUMUYECKUX CBOMCTB
ra3000pa3HBIX BEIIECTB: YIIIEKMUCIOTO Ta3a, aMMHUaKa;

pacro3HaBaTh OMBITHBIM IMTYTEM Ta3000pa3HbIC BEIECTBA: YIJICKHUCIIBIN T'a3 1 aMMHUAK;
XapaKTepPHU30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOEHHEM U CBOMCTBAMH METAJIJIOB;
Ha3bIBaTh OPraHMYECKHUE BEIIECTBA IO MX (popMysie: MeTaH, dTaH, ITHJICH, METaHOI,
ATaHOJI, TJIMIIEPUH, YKCYCHAsI KUCI0Ta, aMUHOYKCYCHAsl KMCJIOTa, CTEApHHOBAs KUCIIOTA,
OJICMHOBAs KHMCJIOTA, TJIIOK03a;

OIICHUBATD BIIUSIHUE XUMHUUYECKOTO 3arps3HEHUST OKPYXKAIOIIEH Cpe/Ibl Ha OpTraHu3M
YEJIOBEKa;'PAMOTHO 0OpaIiaThCs ¢ BEIIECTBAMH B ITOBCETHEBHOW KU3HH

OTIPENIEATh BOBMOYKHOCTh IPOTEKAHUS PEAKIIUN HEKOTOPHIX MPECTaBUTEEH
OpPraHUYECKUX BEIIECTB C KHCIOPOJIOM, BOJIOPOJIOM, METAJIIAMH, OCHOBAHUSMH, TaJIOT€HAMHU.

Buinyckuux nonyuum 603mMoxi#CHOCMb HAYYUMBCA:

BBIJIBUTaTh U MPOBEPSTH SKCIIEPUMEHTAIBHO TUIIOTE3bl O XMMHUYECKHUX CBOMCTBAX
BEIIECTB HA OCHOBE UX COCTaBa M CTPOEHUS, MX CIOCOOHOCTH BCTYNATh B XUMUYECKHE PEaKIuHy,
0 XapakTepe U MPOAYKTaX Pa3IMYHbIX XUMUYECKUX PEaKIIHil;

XapaKTepH30BaTh BEILIECTBA M0 COCTAaBY, CTPOCHHIO U CBOMCTBAM, YCTaHABIUBATD
MIPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEX]y JTaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;
COCTaBIISATh MOJICKYJISIPHBIC U TIOJTHBIE HOHHBIE YPaBHEHHS [0 COKPAIICHHBIM HOHHBIM
YpaBHEHUSIM;

MIPOTHO3UPOBATH CIIOCOOHOCTH BEIECTBA MPOSBIATh OKUCIUTEIbHBIE UITH
BOCCTaHOBUTEJIbHBIE CBOMCTBA C YYETOM CTEIIEHEH OKHCIECHUS JIEMEHTOB, BXOIAIINX BETO
COCTaB;COCTaBJISATh YPABHEHUS PEAKIIUI, COOTBETCTBYIOIIMX MOCIEI0BATEILHOCTH
MpEeBpaIICHUHHEOPraHNYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;

BBIJIBUTaTh U IPOBEPATH SKCIEPUMEHTAIBHO THUIIOTE3bI O pe3yibTaTax BO3ACHCTBUS
pa3nuYHbIX ()aKTOPOB HA U3MEHEHHUE CKOPOCTH XUMHUYECKOH peakinu;

WCII0JIb30BaTh MPHOOPETEHHBIC 3HAHUS I KOJIOTUYECKH TPAMOTHOTO MOBEICHUS B
OKpYyKarollen cpene;

HCI0JIb30BaTh MPHOOPETEHHBIE KIFOYEBhIE KOMIIETECHIIHH TP BBIMOJHEHUU TIPOEKTOB U
y4eOHO-HCCIeIOBAaTeNIbCKUX 3aa4 TI0 U3YYEHUIO CBOMCTB, CIOCOOOB MOJTyYeHUS U
pacro3HaBaHus BEILECTB;

00BEKTUBHO OLIEHUBATH MH(POPMAITUIO O BEIIECTBAX M XUMUYECKHX MPOIIeccax;
KPUTHUYECKH OTHOCUTBHCSA K MICEBIOHAYUYHON HHPOPMAIINH, HEAOOPOCOBECTHOM peKame B



CpeAcTBax MaccoBOi MHGoOpMaIHH;

OCO3HABAaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM 110 XUMHUHU JIJIS1 IPAKTUYECKOM

JEeSITEILHOCTH YEJIOBEKAa;CO3/IaBaTh MOJICIIH U CXEMBI JIJISl PEIICHUS yYeOHBIX U MO3HABATEIIHHBIX
3a]1a4; MOHUMAThHEOOXOAMMOCTE COOFOICHUS TIPEITUCAHIH, TPEITIAraeMbIX B MHCTPYKITUSX T10
HCII0JIb30BAHUIONIEKAPCTB, CPEACTB OBITOBOM XUMUH.

Juunocmmuuwie pesynomamal

— 3HAHHC U TIOHUMaHHWE: OCHOBHBIX HCTOPUUYECKUX COOBITHH, CBSI3aHHBIX C PA3BUTHEM XUMUU;
JTOCTH>KEHHUH B 00JIaCTH XUMHH U

KYJIbTYPHBIX TPAAUII CBOEH CTpaHbl (B TOM YKCIIE HAYYHBIX); OOIIEMHUPOBBIX TOCTHKCHHUI B
00J1aCTH XMMHUH; OCHOBHBIX MPUHIUIIOB U TIPABHJI OTHOIIICHUS K MIPUPOJIC; OCHOB 3JI0POBOTO
00pa3a KU3HU U 3JJ0pOBbEeCOEPETAIONINX TEXHOJIOTHI; PABHII TOBEJICHUS B YPE3BbIYATHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BO3JICHCTBUEM Pa3IMYHBIX BEIIECTB; OCHOBHBIX MTPaB U 00SI3aHHOCTEH
rpakJIaHuHA (B TOM YHCIie 00y4aromerocs), CBI3aHHbIX C JJMYHOCTHBIM, MPO(HeCcCHOHATBHBIM U
YKU3HEHHBIM CaMOOTIPEIeTICHUEM; COITMATBbHOM 3HAYMMOCTH U COACPIKAHUS MPOPECCUi,
CBSI3aHHBIX C XUMUCH;

— YyYBCTBO TOPJOCTH 32 POCCUUCKYIO XUMUYECKYIO HAYKY U JOCTHKCHUS YUCHBIX; YBAXKCHUE U
MPUHATHE TOCTIKCHUN XUMUH,

T000Bb U OEPEKHOE OTHOIIIEHHE K MPUPO/IS; YBAXKEHUE U yUET MHEHUN OKPYXKAIOIIHNX K
JTUYHBIM JIOCTHKEHUSM B U3yYECHUN XUMUU;

— TpU3HAHUE IIEHHOCTH COOCTBEHHOTO 3/I0POBBS M 3/I0POBHS OKPYKAIOITUX JIFOJIEH
HEOOXOMMOCTH CAMOBBIPAKEHUS, CAMOPEATTU3AINH, COIMATFHOTO TPU3HAHNS,

— OCO3HAHME CTETICHH TOTOBHOCTU K CAMOCTOSTEIHHBIM MOCTYITKAM U JICHCTBUSIM,
OTBETCTBEHHOCTH 3a UX PE3YyJbTaThI;

— TMPOSIBJIICHUE KOJIOTUYECKOTO CO3HAHUS, T00pOKENaTeIbHOCTH, JOBEPHUS U BHUMATEILHOCTH
K JIIOJSIM, TOTOBHOCTH K COTPYIHUYECTBY; MHUIIUATUBEI U JIFOO03HATEIHHOCTH B U3yUEHUH
BEIIECTB U MPOLIECCOB; YOSKIEHHOCTH B HEOOXOJUMOCTH Pa3yMHOT'O HCIIOIb30BaHUS
JOCTHKEHU HAYKU U TEXHOJIOTHH;

— YMEHHE YCTaHaBJIMBATh CBS3M MEXKy LIEJBIO U3YUEHHUS XUMHUH U TEM, JJIS1 YETO 3TO HYKHO;
CTPOUTH KU3HEHHBIE U MTPO(PECCHOHANIBHBIC MJIAHBI C YUETOM YCHEIIHOCTH U3yUeHHS] XUMUU U
COOCTBEHHBIX IPUOPUTETOB.

Memanpeomemmnuie pe3zyibmamot

— HCIOJIb30BaHKUE PA3JIMYHBIX HCTOYHUKOB XMMUYECKON MH(OPMAIMH; TIOJy4YeHUE TaKOU
nH(popMauK, ee aHajau3, IOAr0OTOBKA HA OCHOBE 3TOTO aHajau3a HH(POPMAIMOHHOTO TIPOIYKTA U
€ro Mpe3eHTaIus;;

— TNPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUs (HAOII0ICHHS, SKCTIEPUMEHTA, MOJICTTUPOBAHMS,
W3MEpeHUs U T. J.) IJIs U3Y4EHUS] XUMUYECKUX 0ObEKTOB;

— WCIOJIb30BaHUE OCHOBHBIX JIOTHYECKHUX OIepalii (aHaim3a, CHHTE3a, CpaBHEHUS,
0000111eHuS, TI0KA3aTeNbCTBA, CUCTEMATH3AINH, KIIACCU(PUKAIIUU U JIP.) IPU U3Y4YECHUU
XUMHYECKUX 00BEKTOB;

— (opmynrpoBaHue BHIBOJOB U YMO3AKIIOUEHUH 13 HAOMIOJCHUI U N3YUYEHHBIX XUMHUECKUX
3aKOHOMEPHOCTEN;

— MPOTHO3UPOBAHME CBOMCTB BEIIECTB HA OCHOBE 3HAHUS UX COCTaBa U CTPOCHHUSI, a TAKXKE
YCTAaHOBJICHUS aHAJIOTUH;

— (opmynupoBaHue uieH, rUNOTe3 U MyTel MPOBEPKU UX UCTUHHOCTH;

— OTpeJIeNieHre eNel U 3a71a4 y4eOHO! U HCCleI0BaTeIbCKOM eI TeIbHOCTH U MyTel X
JIOCTHKCHMS,

— PAaCKpbITUE TPUUUHHO-CIIEACTBEHHBIX CBSI3€M MEXAY COCTaBOM, CTPOEHUEM, CBOMICTBAMH,
MIPUMEHEHHUEM, HaX0KJIEHUEM B MPUPOJIE U NMOJIYUCHHEM BaXHEHIINX XUMUYECKUX BEIIECTB;

3. Conep:xaHue Kypca

8 kaacc



BBenenune

[Ipenmer xuMuu. MeToIpl IO3HAHUS B XUMUU: HAOIIOJICHHE, SKCIIEPUMEHT, MOJICIIMPOBAHHE.
HcTounnku xuMudeckoit nH(popMaiiy, ee mojsydeHne, aHajau3 1 IpeCcTaBICHUE ero
pe3yabTaTOB.

[ToHsITHE O XUMUYECKOM 3JIEMEHTE U (OpPMax €ro CyIIeCTBOBAHM: CBOOOIHBIX aTOMaX,
MIPOCTBIX U CJIOKHBIX BELIECTBAX.

[IpeBpaienus Bemects. OTIMYNE XUMUYECKUX peaKLUi OT (PU3NUYECKUX sBJIeHUH. Poiab xumun
B )KM3HH YeJoBeKa. XemModums u xemodoOusi.

KpaTkue cBeaeHus U3 UCTOpUM BOZHUKHOBEHUS U pa3BUTHS XUMHUU. PoJib 0TEUECTBEHHBIX
YUEHBIX B CTAHOBJICHUM XUMHUYECKOM Haykn — paboTsl M. B. JlomonocoBa, A. M. Bytieposa,
. . Menneneena.

XUMHYecKasi CUMBOJIMKA. 3HAKM XUMUYECKHUX 3JIEMEHTOB U ITPOUCXOKACHNUE UX HAa3BaHMI.
Xumnueckue popmyisl. UHaekcs n koaQpuieHTsl. OTHOCUTENbHBIE aTOMHAS U
MoJieKynsipHas Macchl. [IpoBeieHre pacueToB MacCOBOM J0JIM XMMHYECKOTO JIEMEHTA B
BEIIECTBE HAa OCHOBE €ro (hOpMYyJIbI.

[Iepnoanueckas cucteMa xumudeckux 31neMeHToB /. 1. Menneneesa, ee CTpyKTypa: Majsle U
OoJbIIKEe EepUObl, TPYNIBI U oArpynmnsl. [lepuonnyeckas cucreMa Kak cripaBO4HOE ocoodue
JUIS TIOJTyYEHUS CBEJICHUM 0 XUMUYECKUX AJIEMEHTAaX.

Jemoncmpayuu. Monenu (mapoctepxHeBble U CTioapTa—bpurieda) pa3nuyHbIX MPOCTHIX U
CIIOXHBIX BEILIECTB.

Kosmnexnus cTeKIsIHHON XUMUYECKON TOCY/BI.

Komnnekuust MarepuanoB v U31€IMI U3 HUX HA OCHOBE aTIOMUHUSL.

B3anmopeiictBue MpaMopa ¢ KHCJIOTOW U IOMYTHEHHE U3BECTKOBOM BOJIBI.

Jlabopamopnusie onvimot.

CpaBHEHHE CBONCTB TBEPABIX KPUCTAIIIMYECKUX BELIECTB U PACTBOPOB.

CpaBHEHHE CKOPOCTH UCHIAPEHUs BOJBI, 0JIEKOJIOHA U 3THJIOBOTO CIHUPTA ¢ PUIBTPOBAIBHON
Oymaru.

Ilpakmuueckas padoma.

[IpaBuna TeXHUKN OE30MACHOCTH NPU paboTe B XUMU4YecKoM kabuHete. [IpuemMsr oOpatienus ¢
1a00paTOPHBIM 000PYIOBAaHUEM U HArpeBaTEIbHBIMU MPHOOpaAMH.

ATOMBI XUMHYECKHUX 3JIEMEHTOB

ATOMBI Kak (opMa CyIeCTBOBaHUS XUMUYECKUX 1eMeHTOB. OCHOBHBIE CBEJICHHSI O CTPOCHUN
aToMoOB. Jl0Ka3aTesIbCTBA CIOKHOCTH cTpoeHus aToMoB. OnbiThl Pezepdopna. [Inanerapuas
MOJIeNlb CTPOEHUS aToMa.

CocTtaB aTOMHBIX sJiep: IPOTOHBI, HEUTPOHBI. OTHOCUTENBHASI aTOMHAs Macca. BzaumocBs3b
MOHATUHN «IIPOTOH», KHEHUTPOH», «OTHOCUTEIbHAS aTOMHAs Macca». MI3MeHeHue unciia NpoTOHOB
B si/jpe aToMa — 00pa30BaHUE HOBBIX XUMUYECKUX 3JI€MEHTOB. VI3MeHeHue yncia HEeMTPOHOB B
a1pe aToMa — o0pa3oBaHue U30TornoB. COBpEeMEHHOE OIpe/IeNIeHNE MOHITUS «XUMUYECKUN
anieMeHT». M30ToIbl Kak pa3HOBUHOCTH aTOMOB OJIHOTO XMMUYECKOTO

a5ieMeHTa. DneKTpoHbl. CTpOEHHE HIIEKTPOHHBIX YPOBHENH aTOMOB XMMUYECKHX JIEMEHTOB
MaJibIX Nepuo10B. [IoHATHE O 3aBEPILIEHHOM JIEKTPOHHOM YPOBHE.

Ilepnoanueckas cucrema xXuMuueckux 3eMeHToB Jl. . MeneneeBa u cTpoeHUE aTOMOB:
¢u3nyeckuil CMBICI HOPSIKOBOTO HOMEpa 3JIEMEHTa, HOMepa I'pyIIibl, HOMepa Neproja.
H3MmeHeHne ynciia 3JIEKTPOHOB Ha BHEIIHEM AJIEKTPOHHOM YPOBHE aTOMa XMMHYECKOTO
3JIeMeHTa — 00pa30BaHKE MOJOKUTEIbHBIX U OTPUIIATEIbHBIX HOHOB. MlOHBI, 00pa3oBaHHbIE
aTOMaMH METaJUIOB M HeEMETauI0B. [IpHunHbI U3MEHEHUS! METANTNYECKUX U HEMETAITIMYECKHX
CBOMCTB B MEpHOAAX U Ipynmax.

O6pa3zoBanue OuHapHBIX coenuHeHU. [ToHsTHE 00 HOHHO cBs3H. CXeMbl 00pa30BaHNs HOHHON
cBsi3U. B3aumoieiicTBre aTOMOB 3JIEMEHTOB-HEMETAIUIOB MEXKIY c000if — oOpa3oBaHue
JIBYXaTOMHBIX MOJIEKYJ POCTHIX BelecTB. KoBaleHTHAsI HEMOJISIpHAs XUMUYECKAs! CBS3b.
DJEeKTPOHHBIE U CTPYKTYpHbIE (popMyIibl. B3anMoaeicTBie aTOMOB HEMETAIIOB MEXAY cO00M



— oOpa3zoBanue OMHAPHBIX COCTUHEHUI HEMETAIIOB. DJIEKTPOOTpHUIIaTeIbHOCTh. KoBaneHTHas
noJisipHasi cBsi3b. [IOHATHE O BaJICHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BHIBATh KOBAJICHTHBIC
xuMmudeckue cBsizu. CocraBienue Gopmya OMHAPHBIX COSAMHEHHH MO BaJCHTHOCTH.
Haxosxnenue BaneHTHOCTH 110 (hopMyse OMHApHOTO coequHeHus. B3anmoaencTBue aroMoB
METaJUIOB MEXIY CO00i — 00pa3zoBaHne METATMYECKHX KprcTaioB. [Tonsarue o
METAJUIMYECKOM CBS3H.

Jemoncmpayuu.

Monenu aToMOB XUMUYECKHX 3JIEMEHTOB.

[lepuoauueckas cucrema xuMuuyeckux eMeHnToB J[. V. MenaeneeBa pa3nuuHbiX GopM.
Jlabopamopnuvie onvimol.

MonenupoBaHue NpuHIMIA IEHCTBUS CKAHUPYIOLIET0 MUKPOCKOIIA.

N3roTtoBnenune mojeneit MoJeKysa OMHAPHBIX XUMUYECKUX COETMHEHUH.

H3roTtoBieHne MoIenu, WIUTIOCTPUPYIOIIEN CBOMCTBA METAJIIMYECKOM CBSI3H.

IIpocTele BemecTBa

[TonoxeHne MeTaIoB U HeMeTaJIOB B Ilepronueckoii cucreme. BaxkHelune mpocTeie
BEIllECTBA-METAILIBI: JKeJe30, ATFOMUHUMN, KaablIUid, MarHui, HaTpui, kanud. O0mme
(uznyeckue cBOiicTBa METAJIOB.

Bakneiinine nmpocTeie BeleCcTBa-HEMETaJUIbl, 00pa30BaHHbIE aTOMaMH KHCIIOPO/ia, BOJIOPOAA,
a3oTa, cepbl, pocdopa, yriepoaa. Mosekysbl MPOCTHIX BEIIECTB-HEMETAUIOB: BOJAOPO/Ia,
KHCIIOpO/1a, a30Ta, TajoreHoB. OTHOCHUTENbHAS MOJIeKysipHas Macca. CnocoOGHOCTh aTOMOB
XMUMHUYECKUX JIEMEHTOB K 00pa30BaHUIO HECKOIBKUX MPOCTHIX BEIIECTB — AJIJIOTPOIIHSL.
AmnotponHbie MOAUUKAIINKN Kucaopoaa, pocdopa, omoBa. Metamuyueckue u
HEMETAJTNYECKHE CBOMCTBA MPOCTHIX BemlecTB. OTHOCUTENBHOCTh 3TOTO MOHSATHUSI.

Uucno Asoraapo. KommuaectBo BemiectBa. Mousib. Mossipaast Mmacca. MoJsipHbIi 00beM
ra3oo0pa3HbIxX BemlecTB. KpaTHble eTMHUIBI N3MEPEHHS KOJTMYECTBA BELIECTBA — MUJLJIUMOJIb U
KUJIOMOJIb, MUJUTUMOJISIPHAS U KAJIOMOJISIPHAs: MacChl BEIIECTBA, MUJLTUMOJISIPHBIN U
KUJIOMOJISIPHBIN 00beMbI Ta3000pa3HbIX BellecTB. PacyeTsl ¢ UCTOIb30BaHHEM MTOHITHIMA
«KOJIMYECTBO BEIIECTBA», «MOJIAPHAS Macca», «MOJISIPHBIA 00BEM ra30By», «4UCI0 ABOTaIPO».
Jemoncmpayuu.

[Tonyuenue o30Ha.

OO6pa3ier 6emoro 1 ceporo 0J10Ba, 6enoro u KpacHoro ¢gocdopa.

HekoTopeie MeTaibl 1 HEMETAIJIbl KOJIHMYECTBOM BemlecTBa 1 Mosib. MomsipHblil 00beM
ra3o00pa3HbIX BEIIECTB.

Jlabopamopnusie onvimot.

O3HakoOMIIEHHE C KOJUIEKIIUEH METAIJIOB.

O3HaKOMJIEHHE C KOJUIEKIINEH HEMETAIIOB.

CoennHeHnsl XUMHYECKHX 3JIEMEHTOB

Crenenp okucinenus. CpaBHEHHUE CTEIICHN OKUCIICHUS U BaJleHTHOCTH. Onpe/ieieHue CTeIeHN
OKHCJICHUS DJIEMEHTOB B OMHApHBIX coenHeHusax. CocrapneHue Gopmyn OMHAPHBIX
COeIMHEHMH, OOIIMI crIOC00 UX HAa3BaHUM.

bunapHbie coelMHEHNS METAIIIOB U HEMETAJUIOB: OKCUIbI, XJIOPUIBL, CYIb(QUIBI U TIP.
CocraBnenue ux popmy.

bunapHbie coenMHEHNST HEMETAIIOB: OKCHUJIbI, JIETYYHe BOJIOPOAHBIE COSAMHEHUS, UX COCTaB U
HazBaHwus. [IpencTaBuTeny OKCUIOB: BOJa, YIIIEKUCIBIN ra3, HerameHas H3BecTh.
[IpencraBuTenu IETYINX BOJAOPOTHBIX COSAMHEHUIN: XIIOPOBOAOPO 1 aMMUak. OCHOBaHHUSI, UX
cocTaB U Ha3BaHUs. PacTBopuMocTh oOcHOBaHu# B Boje. [IpencTaButenu menoueit: THAPOKCHIBI
HaTpusl, Kanus U Kanblus. [loHsTre 00 MHANKATOPaX U KAYeCTBEHHBIX PEAKITHIX.

Kucnotsl, ux cocraB u Ha3zBanus. Kinaccuduxamms kucnot. [IpeacraBuTenu KUCioT: cepHasi,
consiHast, a3oTHas. [loHsTre o mikane kucnoTHocTH (mkane pH). U3meHeHne okpacku
WHMKATOPOB.



Conu Kak IpOM3BOJHBIE KUCIOT U OCHOBaHUN. MX cocTaB n Ha3zBaHus. PacTBopuMocTh coliell B
Bojie. [IpencraBurenu coyeid: Xaopua HATpHs, KapOoHAT U docdar KaIbIus.

AMopdHBIE 1 KPUCTATITNIECKUE BEILIECTBA.

MexmonexkyaspHble B3auMOJAEHCTBUS. TUIIBI KpUCTAJUIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB
BELIECTB OT TUIOB KPUCTAITIMYECKUX PELIETOK.

UYucrele BemecTBa U cMecu. [Ipumepsl Kuakux, TBEpbIX U ra3000pa3Hbix cmeceil. CBolicTBa
YHUCTBHIX BELECTB U cMecel. MIx coctaB. MaccoBast 1 00beMHas 1011 KOMIIOHEHTA CMECH.
Pacuersl, cBsi3aHHBIE C NCIOJIB30BAHUEM TOHATHUS «JOJISD».

Jemoncmpayuu.

OO0pa31ibl OKCHJIOB, KUCIIOT, OCHOBAHUM U cojieil. Moienu KprucTalin4ecKiX peeToK XiIopuaa
HaTpus, anMasa, okcuzaa yrieposa (IV). KucinoTHo-menounbie HHAMKATOPHI B U3MEHEHHUE UX
OKpPACKH B pa3IMYHbIX Cpe/laX. Y HUBEPCATbHBIN UHIUKATOP U U3MEHEHHE €r0 OKPacKH B
paznuuHbIX cpenax. [kama pH.

Jlabopamopnusie onvimol.

O3HaKOMJIEHHE C KOJUIEKIIUENH OKCHJIOB.

O3HakOMJIEHHE CO CBOMCTBaMU aMMHaKa, BbIJAHHOTO B aMITyJIe.

KauecTBeHHas peakiiys Ha yIrJIEeKUCIIBIN ras.

Onpenenenue pH pacTBOPOB KUCIOTHI, IIEIOYN U BOJIBI.

Onpenenenve pH TUMOHHOTO U SI0JJOYHOTO COKOB Ha Cpe3e IIO0B.

O3HaKOMJIEHHE C KOJUIEKIIUEHN COJIEH.

O3HaKOMJIEHHE C KOJUIEKIIMEN BEUIECTB C Pa3HbIMU TUIIAMH KPUCTANIMYECKOMN pEelIeTKH U
M3TOTOBJIEHHE MOJENIEH KPUCTAUINYECKUX PEIIETOK.

O3HakoMJIeHHE C 00Pa3IOM TOPHOU TTOPOIBI.

Ilpakmuueckas padoma.

[IpuroroBnenue pacTBopa caxapa v OIpeaeIeHue MacCOBOM J0JIU €ro B PacTBOPE.

HN3MeHeHus, MPOUCXOAALINE ¢ BelleCTBAMHU

[TonsiTue ABNEHUN KaK U3MEHEHUM, MPOUCXOISIINX C BEIIECTBOM.

SIBrieHMs, CBSI3aHHBIE C I3MEHEHUEM KPUCTAJIMYECKOTO CTPOECHUS BEIIECTBA MPU MOCTOSIHHOM
ero cocraBe, — (pusnyeckue sBiieHUs. PU3NYECKUE SABJICHUS B XUMUU: TACTUIUISIINS,
KpUCTAJUTM3allKsl, BBITAPUBAHKME U BO3TOHKA BEIIECTB, PHIIBTPOBAaHUE U IIEH TPU(PYTUPOBAHHE.
SIBrieHMs, CBSI3aHHBIE C I3MEHEHUEM COCTaBa BEIIECTBA, — XUMHUUYECKue peakiuu. [Ipusnaku u
YCJIOBUS TPOTEKAHUSI XUMUYECKUX peakinid. Beijenenue TermioTel U CBETa — PEaKIUU TOPEHUS.
[TonsaTre 00 3K30- ¥ SHIOTEPMHUYECKUX PEAKIMIX. 3aKOH COXpPaHEHUSI MaCChl BEIIECTB.
XUMHUYECKUE YpaBHECHHS. 3HaUe€HNE HHIEKCOB U KodhdummeHToB. CocTaBieHUE YpaBHEHUM
XUMHUYECKUX PEaKIIUH.

Pacuetsl o xumuueckum ypaBHeHUsIM. PellieHne 3a1a4 Ha HaX0XKAECHUE KOJIMYECTBA, MACChl MU
o0beMa MPOAYKTa peakluu MO KOJIUYECTBY, Macce WM 00beMy HCXOJHOTO BemlecTBa. Pacyersl ¢
HCMOJIb30BAHUEM MOHATHS «JI0JI51», KOTJ]a MICXOIHOE BEIIECTBO JJAHO B BUJIE PacTBOpa C
3a/IaHHOW MacCOBOM J0JIel pACTBOPEHHOT'O BEILECTBA UIIU COJIEPKUT OMPEACIICHHYIO JOJIO
MpUMeceH.

Peaknuu paznoxenus. [IpeacraBieHne o CKOpOCTH XUMHUUYECKHUX peakuuid. KaTtaan3zaTtopsl.
®epMmenTsl. Peakiinu coenuuenus. Katanutuueckre U HeKaTANTUTUYECKUE peaKIuU, 0OpaTUMbIe
1 HeoOpaTuMBbIe peakiuu. Peakiuu 3amenienus. P akTHBHOCTH METAIJIOB, €r0 UCTIOJIb30BaHUE
JUISl IPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEAKLIUA MEX1y METAJIJIAMU U KHCIIO TAMH,
peaKkLMil BEITECHEHUS OJTHUX METAJNIOB U3 PACTBOPOB MX COJIEH IPYIrMMU MeTauiamu. Peakuun
oOMeHa. Peakiuu HelTpanuzauu. Y CloBUs MPOTEKaHUs peakinii oOMeHa B pacTBOpax 0
KOHIIA.

Tunel XuMHUYECKUX PeaKUi Ha IPUMEPE CBOMCTB BOAbL. Peakiius pa3noKeHus — 3JIEKTPOIIU3
BOJBL. Peaknmm coemmHeHus] — B3aMMOJACHCTBUE BOJIBI C OKCHIAMH METAJIJI0OB 1 HEMETAJIJIOB.
VYcnoBue B3auMOICUCTBUS OKCUJOB METAINIOB U HEMETAIIOB ¢ BOAOW. [IoHSATHE «TUIPOKCUABIY.



Peakiuu 3amenienus — B3aMMO/ICUCTBUE BOJIBI C MeTAJIIaMU. Peakiinun oOMeHa — ruiposu3
BELIECTB.

Jemoncmpayuu.

[Tpumeps! Gpu3MUECKUX SBICHUN: a) IUIaBJIeHUE apaduHa; 0) BO3roHKa 1012 uiu OeH301HOM
KHCJIOTBI; B) pACTBOPEHUE OKPAILICHHBIX COJIeH; ') An((y3usi TyIIUCTHIX BEIIECTB C ropsIeit
JIAMITIOYKH HaKaJIMBAHUSL.

[TpumMepsl XUMHYECKUX SIBJICHUN: a) TOpeHue Maraus, ¢pochopa; 6) B3auMoieiiCTBHE COISTHON
KHCJIOTBI C MPaMOPOM WJIM MEJIOM; B) mojydeHue ruapokcuna meau (11); r) pactBopenue
MOJY4EHHOTO THAPOKCHA B KHCIIOTaX; 1) B3aumojeicTere okcuaa menu (1) ¢ ceproit
KHUCJIOTOM IpY HArpEeBaHUU; €) pa3jioKeHHE IEpMaHraHaTa Kajlus; ) pa3jiokKeHHe epoKkcuIa
BOJIOPO/Ia C IOMOIIBIO JMOKCH A MapraHiia  KaTanasbl KapTodesst uixn MOPKOBH; 3)
B3auMO/IeHCTBUE pa30aBICHHBIX KHCIOT C METAJIJIAMH.

Jlabopamopnusie onvimol.

Oxucrnenyre MeIu B IJIaMEHU CIIUPTOBKHU WJIA TOPEJIKH.

3amenieHue Meau B pactBope xiopuaa menu (I1) sxemezom.

Ilpakmuueckan paooma.

[Ipu3HaKyM XMMUYECKUX PEAKIUH.

PacrBopenue. PactBopsl. CBoOliCcTBa pacCTBOPOB 3JIEKTPOJIUTOB

PactBopenue kak gpusnko-xuMuyeckuit nporecc. [lonsTue o ruaparax u KpucTayioryaparax.
PactBopumocTs. KprBbie pacTBOpUMOCTH KaK MOJIETTh 3aBUCUMOCTH PACTBOPUMOCTH TBEPIBIX
BEIIIECTB OT TeMIepaTyphl. HachlliieHHbIe, HEHACHIIICHHBIE U TTEPECHIIICHHBIE PACTBOPHI.
3HavYeHNE PacTBOPOB IS MPUPOJIBI M CEITCKOTO XO3SICTBA.

[TonsaTre 00 >MEKTPOTUTHUCCKON TUCCOIHAITMN. DICKTPOJIUTHI U HEXJIEKTPOIUTHL. MexaHu3m
JTUCCOLIMAIMNA JIEKTPOIUTOB € PA3IMYHBIM XapaKTepOM CBsI3H. CTENEeHb IEKTPOJTUTHIECKOM
muccorani. CHUIIbHBIE U ClTa0bIe 3JIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUU IEKTPOJIUTHUECKON uccoranuu. IoHHbIe ypaBHEHUS
peakuuii. Peakimu oOMeHa, Waymye 10 KOHIIA.

Knaccudukaryus HOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccuduxanus. Jlucconmanus KHCIOT U KX CBOMCTBA B CBETE TCOPUU
AIEKTPOJIUTUYECKON Aucconrani. MoJIeKyasapHble 1 HOHHbIC YPaBHEHUS PEaKIUM.
B3anmopeiicTBre KUCIOT ¢ METAJUIaMH. DJIEKTPOXUMHUUECKUN Pl HAMPSDKEHUIA METaJIOB.
BzanMmopelicTBHe KHCIIOT ¢ OKCHAAMHU MeTauioB. BzanMonelicTBHE KHCIOT ¢ OCHOBAaHUSMH —
peakius HeuTpaiu3anuu. B3anmonelicTBie KUCoT ¢ coysiMu. VMcnons3oBaHue TabauIbI
pPacTBOPUMOCTH ISl XapAKTEPUCTUKU XUMUUYECKUX CBOMCTB KUCIIOT.

OcHoBanusl, ux kKinaccudukamus. Jlucconmnamnus OCHOBAaHHA U UX CBOMCTBA B CBETE TCOPHH
3IEKTPOJIUTUUECKOM aucconuanuu. BzanMoaerictBue ocHoBaHuH ¢ cosisiMu. Mcrnosib3oBanue
TaOIMIBI PACTBOPUMOCTH JIJISl XaPAKTEPUCTUKH XUMHYECKHX CBOMCTB OCHOBAHHUM.
BzanmonelicTBHe mienodYe ¢ OKCHUIaMH HEMETaIOB.

Coun, UX JUCCOLMAIIMS U CBOMCTBA B CBETE TEOPUU AJIEKTPOJIUTUUYECKOM AU CCOLUAITUY.
B3anMoelicTBre coelt ¢ MeTaliaMu, 0COOCHHOCTH ITUX peakiuii. B3anmoaelicTBre coseit ¢
consiMu. Mcnionp3oBaHue TaONUIIbI pACTBOPUMOCTH IS XapaKTEPUCTUKH XUMHUYECKUX CBOMCTB
COJIEH.

O06o00611eHne cBeeHuit 00 OKcHIaX, UX KJIACCU(PUKAIIUK U CBOMCTBAX.

['eneTnueckue psabl MeTala U HeMeTallia. ['eHeTnyeckas CBsi3b MEXK]y KlacCaMu
HEOPraHMYECKUX BEIECTB.

OxHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKINH.

Omnpenenenre cTeneHe OKUCICHUs TSl 2JIEMEHTOB, 00pa3yIoIUX BEIIeCTBA Pa3HBIX KJIACCOB.
Peakinu noHHOTO 0OMEHa U OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE peakiiuu. OKUCIUTENb U
BOCCTAaHOBHTEIb, OKHUCIICHUE U BOCCTAHOBJICHHE.

CocraBiieHH€e ypaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIX PEAKIIMI METOJIOM AIIEKTPOHHOTO
OanaHca.



CBolicTBa IPOCTHIX BELIECTB — METAJJIOB U HEMETAJIOB, KMCJIOT U COJIEHN B CBETE
OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKILIUM.

Jemoncmpayuu.

HcnbiTanue BeecTs U UX pacTBOPOB Ha 3JIEKTPOIIPOBOIHOCTb.

3aBUCUMOCTD 3JIEKTPONPOBOJHOCTH YKCYCHOM KHUCIOTHI OT KOHIICHTPALIUH.

B3aumopeiicTBrue IMHKA C CEpO, CONSTHOM KUCTOTOM, Xiopuaom meau (1I).

Jlabopamopnuvie onvimol.

B3aumoelicTBue pacTBOpOB XJIOpHUIa HATPHsI M HUTpaTta cepedpa. [lomydeHre HepacTBOPUMOTO
TUAPOKCHIaNU B3aUMOJICHCTBUE €ro ¢ KUCI0TaMu. B3anmoeiicTBIE KUCTIOT C OCHOBAHHUSAMH.
BzaumopelicTBre KHCIIOT C OKCHAAMH METAJUIOB. B3anmoielicTBHE KHCIOT ¢ METaJIJIAMU.
BzanmoaeiicTBue KUCIOT ¢ coirsiMu. B3anmomeiicTBre 11enodeii ¢ KucjaoTaMu. B3auMmoaencTeue
Ie0YeN ¢ OKCHIaMHu HeMeTaiuta. B3anmoaeiictere menoyen ¢ consimu. [lomydenne u cBoiicTBa
HEpPAaCTBOPUMBIX OCHOBaHUM. B3anmoaeiicTBHE OCHOBHBIX OKCUIOB C KUCIOTAMMU.
BzanmoielicTBe 0CHOBHBIX OKCHJIOB C BOJOW. B3anMoaeicTBre KUCIOTHBIX OKCHIOB C
menoyamu. B3anMopeiicTBre KUCIIOTHBIX OKCHIOB C BOJOM. B3anMoaeiicTBre colieii ¢
KucnoTamu. B3auMoaeiicTBue coneii ¢ meaodamu. BzanMoaeicTBHE COJICH C COTISIMHU.
B3anmopeiicTBre pacCTBOPOB COJIEH C METaIIaMU.

Ilpakmuueckas padoma.

Pemenne skciepuMeHTaNBHBIX 33712

IToBTOpeHue u 0000MIeHNe O KYpCy 8 KiIacca

Pemrenne pacyeTHsIX 3a71a4 10 YPAaBHEHUSAM PEaKLUN.

9 kiacce

O0mas xapakTepuCcTUKAa XUMHYECKHUX JIEMEHTOB

XapakTepucTUKa JIEMEHTA Mo ero nojoxeHuto B [lepuoanyeckoii cucreme . 1. Menaeneena.
CBolicTBa OKCHJIOB, KUCJIOT, OCHOBAHUM U COJIEH B CBETE TEOPUU AJIEKTPOJIUTUUYECKOM
JMICCOLIMAIIMU Y OKHCIICHUSI-BOCCTAHOBIICHUSI.

[Tonsatue o mepexoaHBIX deMeHTax. AMPOTEPHOCTh. [ eHeTHUECKH PsI/T TEPEX0THOTO
AIIEMEHTA.

[Tepuonuueckuii 3akoH u [lepuoanueckas cucrema xumudeckux ementoB 1. 1. Menaeneena.
XuMuYecKasi OpraHu3alysi )KUBON 1 HeXUBOU MPUPOAbl. XUMUUYECKUHN COCTaB Aapa, MAaHTHH U
3eMHOM KOpbl. XUMUYECKUE DJIEMEHTHI B KJIETKaX HUBBIX OpraHu3mMoB. Makpo- u
MHUKPO3JIEMEHTBHI.

O06001eHne cBeIeHH 0 XuMudeckux peakiusax. Kinaccupukanus XuMUIeCKUX peakiuui mo
Pa3IMYHbIM OCHOBAHUSIM:

— II0 COCTaBY U YHCIY pPearupyroumx U 00pa3yronxcs BEIecTB;

— M0 TeTI0BOMY 3 (DeKTy;

— [0 HAIMPaBJICHHUIO;

— I10 U3MEHEHUIO CTETICHEH OKUCIICHHUS IIEMEHTOB, 00pa3yIOIIKUX pearupyrollue BeecTBa;
— 1o dase;

— M0 KCTIOJIb30BAHHIO KaTaIn3aTopa.

[Tondatue o ckOpocTH XUMUYECKOH peakuuu. @akTopbl, BAUSIOIME HA CKOPOCTh XUMUYECKUX
peaknuii. Katanuzaropsl u katanu3. UHrHOUTOpPBL. AHTHOKCH/IAHTHI.

Jemoncmpayuu.
Paznuunsie hopmel Tabmui [leproauueckoit CHCTEMBI.
Monenu aromoB s1emenToB [—I11 mepromos.

3aBUCUMOCTb CKOPOCTH XMMHUUYECKOU PEaKLIUK OT MPUPOAbl PEAarMPYIOIINX BEIIECTB.
3aBUCUMOCTb CKOPOCTH XUMUYECKOU PEaklUy OT KOHUEHTPAIMHN Pearupyrounux BEIIECTB.
3aBUCUMOCTb CKOPOCTH XUMHUUYECKOU PEaKlUU OT IMIIOIIaJAN COTPUKOCHOBEHHUS PEAarupyronux
BEILECTB («KHUIISAIIHUMA CII0i1»). 3aBUCUMOCTh CKOPOCTH XUMUYECKOHN PEAKIIUU OT TEMIIEPATypPhI
pearupyromux BeuecTB.

['oMOreHHBIN U TeTEPOreHHbIN KaTaln3bl.



depMeHTaTUBHBIN Katanu3. IHrubuposanue.

Jlabopamopuuie onvimoi.

[TonydyeHnue rupoKcHIa HUHKA U UCCIEOBAaHUE €r0 CBOMCTB. MOAeINpOBaHUE IIOCTPOCHUS
MEPHOIUIECKON TaOIUIIBl. 3aMelIeHHE Kele30M MeIu B pacTBope cyinbdara meau (1I).
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKLIMK OT MPUPOAbl PEarupyroIIHX BEIIECTB HAa IPUMEpE
B3aUMO/JICHCTBUS Pa3IMYHbIX KUCIOT C Pa3IMUHBIMUA METaNIaMU. 3aBUCUMOCTb CKOPOCTH
XMUMHMUYECKOHN pPEeaKIMK OT KOHLIEHTPALUK Pearupyrouux BEUECTB Ha IPUMEPE B3aUMOJEHCTBUS
LIMHKA C COJITHOM KMCJIOTOM pa3InYHON KOHIIEHTpAK. 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peakuuu OT IUIOLIaN CONPUKOCHOBEHHUS pearupyoumx BeuecTs. MoaenupoBaHnue «KUIISILEro
CJ1051». 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakuy OT TEMIIEpATypbl pPearupyroiX BELIeCTB
Ha npuMepe B3aumoieicTBus okcuaa Meau (I1) ¢ pacTBopom cepHOM KMCIOTHI PU Pa3InYHBIX
TeMIieparypax. Pa3noxeHue nepokcuia BoiopoJa ¢ OMOLIbI0 AUOKCHIa MapraHiia U KaTajiasbl.
OO6HapyxeHue KaTajla3bl B HEKOTOPBIX MUILEBBIX MPoIyKkTaX. MIHrnOupoBanue B3anMoaeicTBUS
COJISIHOM KHUCJIOTBI C IIMHKOM YPOTPOIIMHOM.

MeTasuibl

[Tonoxenne meramnos B [lepnoauueckoit cucreme JI. 1. Menaeneesa. Merammaeckas
KpUCTAJUTMYECKas pelieTka U MeTauTnyeckass XuMudeckas cBsizb. O0mue pusndeckne cBOHCTBA
MeTaJIOB. XMMHUUYECKHE CBOMCTBA METAJNIOB KaK BOCCTAHOBUTEJIEH, a TAK)KE B CBETE MX
TTOJIOXKEHHUS B DJIEKTPOXUMHUECKOM PsITy HANPsHKEHUH MeTallioB. Koppo3us MeTamioB u
criocoObI 60prOBI ¢ Hel. CriaBbl, MX CBOMCTBA U 3HAUEHUE.

OO011as XxapakTeprUCTUKa HIEJIOYHBIX METaIoB. MeTamisl B npupoje. O01miue crnocodbl ux
nosiydenusi. Ctpoenue atomoB. Lllenounsie MeTaiibl — MpOCThIE BellecTBa. Baxkuenue
COEJIMHEHUS IIEJOYHBIX METAJUIOB — OKCHUJIbI, TUAPOKCUIBI U COH (XJIOpUIbI, KapOOHATHI,
cynb(daTel, HUTPaThI), KX CBOWCTBA U MPUMEHEHHE B HAPOJHOM X03s11icTBe. Kanmitabie
yaoOpeHusl.

OO6mrast xapaKTepUCTUKA AJIEMEHTOB IIaBHOM moarpynmsl [1 rpymms

Crpoenne atomoB. lllenouyHo3zemenbHbIe METAIIIBI — MPOCTHIE BelllecTBA. BaxkHelme
COEIMHEHUS IIEJI0YHO3EMENIbHBIX METAIIJIOB — OKCHUJIbI, TUIPOKCHU]IBI U COJIU (XJIOPU/IBI,
KapOOHAaThI, HUTPATHI, Cyabdartsl, pocdarel), UX CBOKWCTBA U

IIPUMEHEHHE B HAPOJHOM XO3SHCTBE.

Amomunuii. CtpoeHue aroma, Gpu3nMuecKrue U XMMUYEeCKHe CBOMCTBA MTPOCTOrO BELIECTBA.
CoennHeHus aTIOMUHUS — OKCHJI U TUIPOKCU, UX aM(pOoTepHbIN XapakTep. BaxHeiimue conu
antoMuHus. [I[puMeHeHne amoMUHUS U €r0 COEIMHEHUM.

XKenezo. Crpoenue atoma, Gpu3NYECKUE U XUMUYECKHE CBOMCTBA IIPOCTOTO BEUIECTBA.
I'enetnueckue psasl Fe2+ u Fe3+. Baxueiiue conu xxene3a. 3HaU€HHE KeJe3a U €ro
COCIMHEHUH 7151 IPUPObI U HAPOJIHOTO XO35MCTBA.

Hemoncmpauuu.

OO0pa31bl METOYHBIX U IET0YHO3EMETbHBIX METAJLIOB.

OO0pas31ibl CIIaBOB.

B3anmMojelicTBre METANIJIIOB C HEMETAJIJIAMU.

[Tomyuenue runpoxcunoB xenesa (I1) u (III). KauectBenusie peakiuu Ha nonsl Fe2+ u Fe3+.

Jlabopamopnusie onvimol.

B3anmoneiicTBue pacCTBOPOB KUCIOT U COJIEN ¢ METAJIIAMM.

O3HakoMJIEHHE C pyIaMH JKeJe3a.

OxkpanmBaHye TIAMEHH COJISIMU IIEJIOYHBIX METAJJIOB.

BzaumogeiicTBre KaabIis ¢ BOJOM.

[Tomyuenune rugpoKcHIa KabLys U UCCIEA0BAHNUE €TI0 CBOMCTB.

[Tomydyenune ruapoOKCHIa aJTrOMUHUS U UCCIIEA0BAHNE €r0 CBOKMCTB. B3anMoiercTBue xemnesa ¢
COJITHOM KHCIIOTOM.



[Monyuyenue ruapoxcuoB xenesa (1I) u (I1II) u nccnenoBanue nx CBOMUCTB.
Ilpakmuueckan paboma.
Pemrenne skcniepuMeHTANIBHBIX 337a4 HAa PaClIO3HABAHKUE U MOJTYYEHHE COCIMHEHUM METAJIJIOB.

HemeTtasibl

OOm1ast xapakTepuUCTHKA HEMETAJUIOB: TTosI0keHue B [leproandeckoii cucteme, 0COOEHHOCTH
CTPOEHUS aTOMOB, IEKTPOOTPULIATENBHOCTH (D0) Kak Mepa «HEMETAIIMYHOCTHY, paa 0.
Kpucrannnueckoe cTpoeHre HEMETANIOB — MPOCTHIX BelecTB. Ayutotponusi. dusnueckue
cBOICcTBa HEMETaNIOB. OTHOCUTENIBHOCTD MOHATHH «METAID) — «HEMETaJD».

Boaopon. Bona [lonoxenue Bogopoaa B Ilepuoanueckoi cucreMe XUMUYECKUX 31EMEHTOB /1.
N. MenneneeBa. CtpoeHue aroma v MoJieKyJibl. Pu3nyeckue 1 XMuMHUYECKHE CBOWCTBA
BOJIOPO/Ia, €r0 MOJIyY€HUE U PUMEHEHHE.

Bona. Ctpoenue mosiekynsl. Bonopoanas xumudeckas cBsi3b. Ousnuecknue cBONCTBA BOJIBL.
Anomainuu cBoicTB BoJbl. ['napodunbHbie U THApodoOHbIE BellecTBa. XMMHUECKHUE CBOMCTBA
BoJibl. KpyroBopoT Bozibl B ipupoje. Bomoouncrka. Asparust Boibl. BeiToBbIE QUIBTPHI.
MunepanbHble BOAbL. J(MCTHIIIIMPOBaHHAs BO/A, €€ MOJIyYeHUE U IIPUMEHEHHE.

O6mas xapakTtepucTuka rajioreHoB. CtpoeHue atoMoB. [IpocThie BemecTBa 1 OCHOBHBIE
COEJIMHEHUS TaJIOTEHOB, UX

cBoiictBa. KpaTkue cBenenus o xjope, Opome, dprope u noze. Ilpumenenune rajoreHoB U ux
COEIMHEHUH B HAPOJHOM XO3SIICTBE.

Cepa. CtpoeHue aToma, ajlIOTPOIIHsL, CBOIICTBA U IPUMEHEHHE poMONUecKkoi cepbl. OKCHIBI
cepsl (IV) u (VI), ux nosrydaenue, cBoiictBa u npuMmeHeHue. CepHasi KUCIIOTa B €€ COJTH, UX
IIPUMEHEHHE B HAPOJAHOM X03slcTBeE. [I[pOM3BOACTBO CEPHON KUCIIOTHI.

A30T. CTpoeHHe aToMa ¥ MOJIEKYJIbI, CBOMCTBA MPOCTOTO BEIIECTBA. AMMUAK, CTPOCHUE,
CBOICTBA, MoJTy4yeHHue u npuMeHenue. Coam aMMOHMS, UX CBOMCTBA U MpuMeHeHne. OKCHIbI
azota (II) m (IV). A3oTHas KuCIOTa, €€ CBOMCTBA U MpUMEHEHHE. HUTpaThl M1 HUTPHUTHI,
mpooJIeMa UX CoJIEP)KaHMs B CEIBCKOX03sMCTBEHHON TPOIYKITUU. A30THBIE YI0OpEHUSI.
®docdop. CtpoeHue aToma, auIOTPOIIHsL, CBOWCTBA 0e110T0 M KpacHoro ¢docdopa, ux
npuMeHnenne. OcHoBHBIE coenuHeHus: okcua Gochopa (V) u oprodochopnas kucnora,
tdocdarer. DochopHbie ynoOpeHHsI.

VYrinepoa. CTpoeHue atoma, allJIOTPOIHs, CBOMCTBA MoauduKanuii, mpuMeHeHrne. OKCHIbI
yraepoaa (II) u (IV), ux cBoiictBa u npuMmeHenue. KapOoHaThI: KaJabIUT, COa, MOTAIII, UX
3HAQUYE€HHE B IPUPOJE U KU3HU YEIIOBEKA.

Kpemuuii. CTpoeHue aroMa, KpUCTAUTMYECKU KPEMHM, €ro CBOMCTBA U npuMeHeHue. OKcu
kpemuus (IV), ero npupoausie pasHOBHIHOCTH. CUITUKATHl. 3HAYCHUE COCAMHEHUN KPEMHUS B
KUBOU U HEeXUBOU npupoje. [loHsaTre 0 CUIIMKAaTHON TPOMBIIIEHHOCTH.

Hemoncmpauuu.

BriTecHenue xsopomM 6poma uitu oa U3 pacTBOPOB UX COJIEH.

B3aumMopeiicTBre cepbl ¢ METalIIaMu, BOJIOPOJIOM U KUCIOPOIOM.

B3aunmMoelicTBre KOHLIGHTPUPOBAHHOM CEPHOM KUCIOTHI C MEABIO.

OO0yrnuBaHue KOHIIEHTPUPOBAHHOM CEpHON KHCIOTON OPraHUYECKUX COSAUHEHUN.
PazbaBrenue cepHOil KUCIOTHI.

B3anmonencTeue KOHLEHTPUPOBAHHOM a30THOW KUCIIOTBI C MEZBIO.

[TornomnieHue yriiem pacTBOPEHHBIX BELLIECTB UIM Ia30B. BoccTaHOBIEHNE MeIU U3 €€ OKCH/IA
yIJeM.

OO6pa31bl IpUPOAHBIX COEANHEHHH XI0pa, cepsl, pocdopa, yriepoaa, KpeMHUS.

OO6pa3ibl BaXKHEHUIITUX U HAPOJHOTO XO3SHCTBA CyNnb(})aToB, HUTPATOB, KapOOHATOB, pochaTos.
OO0pas1bl cTeKIa, KepaMuKH, [IEMEHTa.

Jlabopamopnusie onvimeot.
[Tony4yenue, cooupanue U pacro3HaBaHHE BOJIOPO/IA.
PacTBopeHre nepmaHraHata Kajius B BOJIE.



lunparanus 06e3BokeHHOTO cynbdara meau (1I).

O3HakoMIIeHHE ¢ KOJUIEKIIMEH OBITOBBIX (DMIIBTPOB M M3Y4E€HUE MHCTPYKIIMH JJOMAIIHEr 0
ObITOBOTO (DUIBTPA.

O3HaKOMJIEHHE C COCTAaBOM MUHEPAIbHON BOJIBI.

KauecTBeHHas peakiiys Ha rajJOr€HU-UOHBI.

[Tonyuenue, cobupanue u pacro3HaBaHUE KUCIOPOa.

CBOMCTBa pa30aBJICHHON CEPHOU KHCIOTEHI.

N3yyenue cBOKCTB aMMHaKa.

Pacnio3naBanue coseii aMMOHHS.

CaoiicTBa pa30aBiIeHHOM a30THON KUCIOTHI.

B3anMoeiicTBre KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEJIBIO.

PacnoznaBanue docdaros.

I'openue yris B kucnopoe.

[Tonyuenue, cobupanue u pacro3HaBaHUE YTIIEKUCIIOTO ras3a.

[Tepexon kapbonara B rumpokapOoHaT. Paznoxkenue ruapokapOoHaTa HATPHUS.

[Tony4yeHue KpeMHEBOM KUCIIOTHI U U3yYEHUE €€ CBOWCTB.

Ilpakmuueckue padoomul

[IpakTnueckas pabota. Pemenue sxkcnepuMeHTanbHbIX 3a1a4 1o TeMme «lloarpyrmna raioreHoBy.
[IpakTnueckas pabota. Pemenne sxkciepuMeHTanbHbIX 3a7a4 1o Teme «lloarpymnma kuciopoaay.
[IpaxTnueckas paborta. [lonxydyenue, cobupaHue 1 pacro3HaBaHUE ra30B.

Kparkue cBegeHusi 00 OpraHu4ecKux coeJuHEeHUusX

Yraesonopoabl. Heopranmueckue u opraHnueckre BenecTBa. Y JIeBoA0poabl. MeraH, 3TaH,
MIpOIaH Kak MpeAeabHbIe YIIIeBOIOPOAbl. DTUIICH U alleTUIICH KaK HelpeaeIbHbIe
(HeHachIIIEHHbIE) YIIIeBO10poabl. ['openue yriaeBogopoaoB. KauecTBeHHbIE peakiiuy Ha
HemnpeenbHble cCoeJMHeHHsl. Peakuust teruiprupoBaHusl.

Kucnoponconepxaniye opraHiueckue COeAMHEHUs. ITUIIOBBIN CIIUPT, €ro MOJy4YEeHUE,
MIPUMEHEHHE U (PU3UO0JIOTHIECKOE IeiicTBHE. TpexaToMHbBIN cnupT riaurepud. KayecTBeHHas
peaxiusi Ha MHOTOATOMHbBIE CIUPTHL. YKCYCHasl, CTEapUHOBAs U OJICMHOBAsI KUCIOTHI —
MPEJICTaBUTEINN KiIacca KapOOHOBBIX KHCIOT. JKupbl. MbLia.

A3oTconepkale OpraHn4eckie CoeAMHeHNA. AMUHOTPYINa. AMUHOKUCIIOTHI.
AmuHOyKCycHas KucioTa. benku (mpoTenHs), uX GyHKIIUU B )KUBBIX OpraHU3Max.
KauecTtBeHHbIe peakiuu Ha OEIKU.

Jemoncmpayuu.

Monenu MOJIeKys1 MeTaHa, 3TaHa, IponaHa, STUJIEHA U alleTUJIeHA.

BiaumoneiicTBue atuneHa ¢ 6poMHOI BOJOH U pacTBOPOM MEepMaHTaHATa KaJHsl.

OO01ue XMMHUYECKUE CBOMCTBA KUCIOT HA MIPUMEPE YKCYCHON KUCIOTHI.

KauecTBeHHas peakiivs Ha MHOTOATOMHBIE CITUPTHI.

Jlabopamopnsie onvimot.

KauecTBeHHbBIE peakiiy Ha OEIKU.

O000menne 3HaHNH 10 XMMHH 32 KypC OCHOBHOM miKkoJbl. [loaroroska k OI'D
[Tepuonnueckuii 3akoH u llepuoanueckas cucrema xumuueckux annemeHToB 1. 1. Menneneesa.
DU3NYECKUI CMBICI TOPSIAKOBOIO HOMEPA DJIEMEHTA, HOMEPOB IEPHUOJIAa U TPYIIIIBL.
3aKOHOMEPHOCTH U3MEHEHHUS CBOKCTB 3JIEMEHTOB M UX COCMHEHUH B MIEPUOIax U Ipynnax B
CBETE MPEACTABICHUI O CTPOCHUH aTOMOB 3JIeMEHTOB. 3HaueHue lleproauyeckoro 3akoHa.
Buapl XuMHu4eCKUX CBA3E€M U TUIBI KPUCTAJUIMYECKUX PEIIETOK. B3auMOCBS3b CTpoeHUs U
CBOMCTB BEIIIECTB.

Knaccudukarus XuMHUYECKUX pEaKIIuii 0 pa3IMYHbIM MPU3HAKaM (YHCIIO U COCTaB
pearupyoumx 1 00pa3yroIIuXCcs BEIIECTB; HaJTMUKe TPaHuIlbl pa3aena ¢a3; TermioBoit addexr;
W3MEHEHUE CTEIIEHEN OKUCIIEHUSI aTOMOB; HCIOJIb30BAHUE KATAIIM3AaTOPA; HAIIPABJICHUE



npoTekanus peakuu). CKOpOCTh XUMHUECKUX PEaKIIUi U (PaKTOPHI, BIUSIONINE HA HEe.
OOpaTUMOCTh XUMHYECKHUX PEAKIIUN U CTIOCOOBI CMEIIEHUSI XUMHUECKOTO PAaBHOBECHSI.
[Ipoctble u cnoxxHbIe BemecTBa. MeTauibl 1 HemeTauibl. ['eHeTnueckue psibl MeTalla,
HEeMeTaJula U MepexoIHoro Metaia. OKCUIbl U THIPOKCUIBI (OCHOBAHUS, KUCIOTHI,

amM(pOoTepHbIC THAPOKCHUIBI), coliu. VX cocras, kinaccudukaius u o0me XuMHIECKUe CBOMCTBA B

CBETE TEOPHUH IJIEKTPOJIUTUYECKON TUCCOLIUALIUY.

4. TemaTnyeckoe MIAHUPOBaHUe B 8 KJacce

Ne | Paznen KosmmuectBo | KonTposnbHnsbie | [IpakTnueckue
4acoB paGoTHI paboThI
Brenenne 6 - -
1 ATOMBI XUMUYECKHUX JIEMEHTOB 10 KontposbHas | -
pabota Ne 1
2 | IIpocTele BemecTBa 5 - -
3 CoennHenns XuUMHuYeckux | 12 Kontponpraas | Nel, Ne 2
DJIEMCHTOB pa60Ta Ne 2
4 N3menenus mpoucxomsame ¢ | 15 Kontposnbras | NeNe 3, 4,5
BeIIECCTBAMH pa60Ta Ne 3
5 | PactBopenue, pactBopsl, Peakiuu | 19 Kontposbnas | Ne 6, 7, 8
HMOHHOTO 0OMEHa, OKHCIUTEIbHO- paGoTa Ne 4
BOCCTaHOBUTEJIbHBIC PEAKIINH
6 [ToBTOopenne u o06oOmenue mo | 1 - -
Kypcy 8 Kjacca
UTOTO 68 4 8
TemaTnueckoe MJIaHMpoBaHue B 9 Kiacce
No | Paznen KonunuectBo KonTposbnbie | [Tpaktudeckue
4acoB paboTHI paboThI
Ob6mas xapakrepuctuka | 10 KontposbHas | -
XUMUYECKUX JJIEMEHTOB. pabota Ne 1
IToBTOpenue no Kypcy 8 kinacca
1 Metamiasl 18 Kontponpnast | Ne 1,2, 3
pabota Ne 2
2 HemeTtannsr 23 Kontponbnas | Ne 4,5, 6
pabota Ne 3
3 Kpatkue CBECHHUS 00 | 12 - Ne 7
OPraHMYECKUX COSAMHEHUSIX
4 | O6o0menne © TOBTOpPEHHE TI0 | S KonTposnpHnas | -
KypCy XUMUH 3a 8-9 Kacchl pabota Ne 4
HUTOTO 68 4 7




KaJIeHl[apHO-TeMaTI/I‘leCKOC IJIAHUPOBAHUE 8 knace

Ne Ne Hara Koppexktn
ypoka ypoka poBKa
1o B

MOPSAKY | TEME

Paznien, Tema ypoka

BBenenue(64.)

1 1 IIpenmer xumun. BemjectBa. BBOIHBINM HHCTPYKTaX
o1 OT U TO npu paboTe B XUMHUUYECKOH TabopaTopun
Pousib Xxumuu B xu3HU yenoBeka. Mctopust XuMuu.
XUMUs KaK HayKa

2 2 [IpeBpaienue BemectB. CTpoeHUE BEIIECTBA.

3 3 [eproanyeckas cucreMa XUMHUYECKUX DIIEMEHTOB
J. 1. MenneneeBa. 3HaKu XUMHUYECKOX DJIEMEHTOB.

4 4 Xumunueckas popmyna. OTHOCUTENbHAS. aTOMHASI U
MOJIEKYJISIpHAsl MacCBhl.

5 5 Brraucnenus mo XumMuueckou popmyiie.

6 6 Boruncnenue no xummuueckoit popmyne. Maccoast

J0JId 5JIEMCHTA B BEIICCTBE.

ATOMBI XMMHYECKHUX 2j1eMeHTOB (10 4.)

7 1

OcHOBHBIC CBCACHHUA O CTPOCHUHM aToOMa.

8 2 W3meHenus B coctase sifiep aToMoB. M30TOTIBI.

9 3 CtpoeHune AMEKTPOHHBIX 000JI0YEK aTOMOB.

10 4 [Tepunoanueckasi cuCTeMa XUMHUYECKUX AJIEMEHTOB
. . MenneneeBa u CTpo€HUE aTOMA.

11 5 W3meHenne ymncina 3JeKTPOHOB Ha BHEIITHEM
9HEPreTUYECKOM YPOBHE aTOMOB . FIOHHAsI CBSI3b.

12 6 KoBasieHTHast HETIOISIpHAs CBS3b.

13 7 KoBasieHTHas1 moJsipHasi CBS3b.

14 8 MerTtannnyeckas XMMHYECKas CBSA3b

15 9 O06o011eHre U TIOBTOPEHHE 110 TEME «ATOMBI
XHMHYECKUX DIIEMEHTOBY.

16 10 Kontponsnas padora Ne 1 mo Teme « ATOMBI
XUMHYECKUX DIIEMEHTOBY.
IIpoctbie BemecTBa (54.)

17 1 [IpocThie BemecTBa — METaJLIb.

18 2 [IpocThie BemecTBa — HEMETAJLTHI.

19 3 KonnuecTBo BemniecTBa. MoJisipHas Macca.

20 4 MosnsipHblii 00BeM Ir'a30B.

21 5 Pemienne 3a1a4 Ha HaxOX/IEHUE MOJISIPHOM MaccChl,

MOJIIPHOTO 00BEMa ra3os.

CoeuHeHUs XMMUYECKHUX 3JIeMeHTOB (12 4

)

22 1

CrelneHb OKHUCIICHUS.

23 2 Bakneiimme kinacchl OMHAPHBIX COSTUHEHUI —
OKCHJIBI U JIETYy4YHe BOJIOPOJIHBIE COCIMHECHHUS.

24 3 OcHoBaHus.

25 4 Kucnorsr.

26 5 Coumn.




27 6 Kpucrannnueckue pemerku.

28 7 Dusnueckue MeToAbl B XUMuH. YUUCTBIE BELIECTBA U
cmecu. CriocoObI pa3/ielieHust CMeceil.

29 8 [Ipaktuyeckas padora Ne 1 «AHanu3 MoYBHI U
BOJIBD».

30 9 MaccoBasi 0 00bEMHAas 10 KOMIIOHCHTHI CMECEH.

31 10 [Ipaktuyeckas padora Ne 2 «IIpuroroBnenue
pacTBOpa caxapa M pacueT €ro MacCOBOH JIOJIM.

32 11 O6006meHne 1 moBTOpeHue o Teme «CoeTnHEHMS
XAUMHYECKHUX IJIEMEHTOBY.

33 12 KonTponeHas padota Ne 2 reme «CoenuHeHus
XUMHYCCKHUX JIEMEHTOBY.

N3menenus, npoucxoasmme ¢ semecrsamu (15 4.)

34-35 1-2 [Ipaktuyeckas padora Ne 3 «IIpuémsl oOparieHus ¢
nabopaTopHbIM 000pynoBanueM. Harperanue
BEIICCTBY.

36 3 XUMHUYECKUE SBICHUSI-XUMUYCCKHE PEAKIUH.

37 4 [IpakTrueckas padota Ne 4 «Habmonenue 3a
ropsIIen CBeuen»

38 5 [Mpaktnyeckas padora Ne 5 «IIpuznaku
XUMHYECKUX PEAKIUIN».

39 6 XuMUYeCKre ypaBHEHUS. 3aKOH COXpaHCHHS
MacChI BEII[ECTR.

40 7 PacueTsl Mo XUMHUYECKUM YpaBHEHUSIM.

41 8 Pemenue pacdyeTHBIX 33724 110 YPaBHCHUSIM
peaxmii(IIpruMecH, MaccoBast I0JIs PACTBOPEHHOTO
BEIIIECTBA).

42 9 Peakiuu pa3noxeHus.

43 10 Peakiinu coenuueHus.

44 11 Peakiinu 3amerienus.

45 12 Peakiinu oOMeHa.

46 13 TuIbl XMMHYECKHUX PEakIlMii Ha MpUMepe CBOMCTB
BOJIBI.

47 14 O06o06meHnue u moBTOpeHue 1o teme «M3menenus,
IPOMCXOISIINE C BEIICCTBAMMY.

48 15 Kontponsnas padora Ne 3 o teme «l3menenus,
POKMCXOISIINE C BEIICCTBAMUY.

PacTBopenue, pacTtBopbl. Peaknum moHHOT0 06MeHa, OKHCJINTETbHO-BOCCTAHOBUTEIbLHBIE

peakuuu (194.)

49 1 PactBopenue. PacTBoprMOCTh BEIECTB B BOJIE.

50 2 ONEKTPOIUTHYECKAs JUCCOLUALNS.

51 3 OCHOBHBIE TIOJIOKEHUS TEOPUU DIEKTPOJIUTHUECKON
JIMCCOIMALIUU.

52 4 HonHble ypaBHEHUS.

53 5 Wonnble ypaBHeHUs (YOpaXKHEHNUs).

54 6 [Ipaktuyeckue pabotel Ne 6, 7 «loHHBIE peakLny.
VYcnoBus NpOTEKaHUSI XUMHUECKUX PEAKIIUN MEX Ty
UIEKTPOIUTAMU JI0 KOHIIAY.

55 7 Kucnotsl, ux kinaccu@ukanus U CBOWCTBA.

56 8 OcHoBanusl, , UX KIacCHU(HUKAIISI ¥ CBOWCTBA.

57 9 Oxkcuapl, UX KiaccU(pUKaIUs U CBOWCTBA.




58 10 Counn, WX Kimaccu(uKaus 1 CBOMCTBA.
59 11 ['eHeTnueckas CBsA3b MEXKY KIIACCAMU BEILIECTB.
60 12 [Ipaktuyeckas padora Ne 8 «CBoiicTBa KUCIOT,
OCHOBaHMM, OKCUIOB 1 COJICH».
61 13 OKHUCIINTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIINH.
62 14 CBoiicTBa BEUIECTB NU3YYCHHBIX KJIACCOB B CBETE
yuenust 00 OBP
63 15 CBoOHCTBa BEIIECTB N3yYEHHBIX KIIACCOB B CBETE
yueHust 00 OBP.
64 16 CBoiicTBa BEIIECTB U3YYCHHBIX KJIACCOB B CBETE
yueHusi 06 OBP (ynpaxHenus).
65 17 O06o01eHue 3HaHu# 10 TeMe «PacTBOPHI.
OKHUCIINTENbHO-BOCCTAHOBHUTEIBHBIC PEAKIIUNY.
66 18 KonTponeHast padota Ne 4 o reme «PacTBopbl.
OKHUCIINTENEHO-BOCCTAHOBHUTEIBHBIC PEAKIIUNY.
67 19 Pemnienue 3a1a4 10 ypaBHEHHUSIM PEaKIUi.
68 1 IMoBTOpeHue U 0600mEeHNe MO Kypcy 8 kiacca.
KanennapHo-temaTnyeckoe njiaHupoBanme 9 kiace
Ne Ne Hara Koppexktup
ypoka ypoka OBKa Paznen, Tema ypoka
1o B
TIOPSIZIKY | TEME
Beenenue. O0mas xapakTepucTHKAa XUMUYecKHX 2JieMeHTOB. [loBTopenune no kypcey 8 kiacca
(10 4.)
1 1 [Tepnoanueckas cucreMa XuMHIECKuX 3aeMeHToB J1. U.
MemnyieneeBa B CB€Te y4€HHUSI O CTPOCHUU aTOMa.
2 2 CBONCTBa OKCUJIOB M OCHOBAHUM KaK dJIEKTPOJUTOB.
3 3 CBONCTBa KHCJIOT U COJIEH KaK AJIEKTPOJUTOB
4 4 ['enernyeckass  CBA3b  KJIACCOB  HEOPraHUYECKUX
COEIUHEHUI.
5 5 OKHCINTENbHO-BOCCTAHOBUTENILHBIE PEAKIUH.
6 6 XapakTeprucTuka XMMUYECKOTO 3JIEMEHTa —MeTaia Mo
ero nojoxenuro B [ICX0.
7 7 XapakTepucTuka XUMHUYECKOr0 3JIeMEHTa —HeMeTaia
1o ero noJioxenuto B [ICX0.
8 8 [Tepexonnbie snemeHTbl. OKCHABI W TUIPOKCUIBI
00pa30oBaHHbIC MIEPEXOTHBIMU JIEMEHTAMHU.
9 9 Pemenne pacueTHblXx 3amay  mo  ¢dopMmynaMm  u
YpaBHEHUSIM PEaKIuil.
10 10 KontponpHast pabora Ne 1 «OOmas xapakTepucTHKa

XUMHUYCCKHUX JJICMCHTOB.

MetaJsbi (18 4.)

11 1 ITonoxxenne metamioB B IICX3, Merammndeckas CBI3b.
®duzyeckrue CBOMCTBAa METAIIIIOB.

12 2 XuUMHYECKre CBOMCTBA METAILIIOB.

13 3 Mertasel B npupojie. CriocoObl MoJTydyeHHs: METaJlIOB.

14 4 CnnaBsel. Pemenune 3amad.

15 5 Koppo3zus MeTanos.




16 6 [lenounbie MeTauIbl, 0011t XapaKTEPUCTHKA.

17 7 CoemHeHus MEI0YHbIX METAJUIOB.

18 8 [I{enounO3eMeNbHBIE METAJIIBI, 00IIAs XapaKTEPUCTHKA.

19 9 CoenmHeHNs MIET0YHO3EMENBHBIX METAIJIOB.

20 10 AFOMUHUT.

21 11 Okcny W TUIPOKCHI AIIOMUHMS — aM@OTepHbIe
COCJTMHEHUSI.

22 12 [IpakTnueckas pabora Ne 1 «llenouka npeBpanieHuin».

23 13 Kemneso.

24 14 CoenuHeHus xenesa.

25 15 [IpakTnueckass padora Ne 2 «llomydenue u cBoiicTBa
COEIUHEHNN METAJLIIOB)

26 16 [IpakTuueckast pabora Ne 3 «Pemenue
OKCIIEPUMEHTAIBHBIX 337129

27 17 O06o01eHre U TIOBTOPEHHE 10 TeMe «MeTauibh»

28 18 KonTtponsHas padota Ne 2 «Metauiby.

Hemeranas (23 4.)

29 1 Hemeranner: atomsl, mpocTeie BemecTBa. Kucmopon,
030H, BO3JIyX.

30 2 Bogopo.

31 3 lanorenpr: oOmas xapaktepuctuka. CoequHEHUS
TaJIOTEHOB.

32 4 OneMeHThl 6 A rpynmbl: 00mas XapakTEepPHCTHKA.
Kucnopon.

33 5 Cepa.CoeMHEHHUS CEPBI.

34 6 CKOpPOCTh XMMUYECKON PEaKITUN

35 7 ®DakTOphl, BIMAIONIME HAa CKOPOCTh XUMHUYECKOU
peakuuu

36 8 CepHas KHCIIOTA. Conm CepHOM KHCJIOTBI.
[1Ipon3BOACTBO CEPHOM KMCIIOTHI.

37 9 [Ipaktnueckas pabora Ne 4 «DKcnepuMEHTAIbHBIC
3agauu 1o reme «llonarpymnma kucaopoaay.

38 10 DneMEeHTBI SA Tpymbl: 0011ast XapakTepUCTHKA. A30T.

39 11 AMMUaK.

40 12 Conu aMMOHUSL.

41 13 Kucnopoaneie coenuHeHHs a30Ta. A30THAs KUCJIOTA.

42 14 docdop.

43 15 Coeaunenus docdopa.

44 16 OnemeHTHl 4A rpynmnbl: o01as XapakTepUuCTHKA.

45 17 Kucnopoansie coeuiHeHust yriepoa.

46 18 KpemHuii u ero coeaMHEHUsI.

47 19 [Ipaktnyeckas pabota NeS «OkcnepuMeHTalbHbIE
3a/1a4¥ 10 TeMe MOATPYIIa a30Ta U Yriepoa.»

48-49 20-21 [Ipaktuyeckas pabora Ne6 «Ilomyuenue, cobupanue u
pacrio3HaBaHHE T'a30By.

50 22 O6001eHne 1 NOBTOpeHue no reme «HemeTtanmby.

51 23 KonTtposnpHast padota Ne 3 mo teme «HemeTtaibiy.

Kpartkue cBenennst 00 oprannyeckux semecrsax (12 4.)

52 1 [IpenMer opraHnuecKoil XUMHHU.

53 2 [IpenenbHble yraeBoaOPOAbI.

54 3 HomeHnknaTypa opraHn4eckux COeIMHEHMIA.




55 4 HenpenenbHble yrieBo1opoabl. DTHIIEH.

56 5 CrupThl.

57 6 KapOoHOBBIE KHCIIOTHI.

58 7 Crnoxusle 3¢upsl. Kupsl.

59 8 AMWHOKHCIIOTHL. benkw.

60 9 YTIeBOIBL

61 10 [Tosumepsl.

62 11 [IpakTnueckas pabora Ne7 «PacnoznaBanue
HOJIMMEPOBY

63 12 O06o0mieHre M KOPPEKIHsT 3HAHUH 00 OpraHMYeCKHUX

BC€IICCTBAxX

O0o0IeHNEe U TTO

BTOpPeHMe 110 Kypcy Xumum 3a 8-9 kiaacc(54.)

64 1 Buapl xumuyeckoil CBs3u. TUIIBI XUMUYECKUX PEAKIIHIA.

65 2 CBolicTBa METAJLJIOB.

66 3 CBolicTBa HEMETAILJIOB.

67 4 Kontponsnas pabota Ne 4 «MToroBast mo Kypcy XUMHH
8-9 kmacca»

68 5 Pabora Haj omrmbOKkamu

(DOpMLI aTrTeCTaluu

ITpunoxenue 1

TCKYH_IEUI arrecralusa NpoBOAUTCA B (I)OpMCI




- TECTOB;
-KOHTPOJIbHBIX;

- CAMOCTOSITEJIBHBIX U IIPOBEPOYHBIX PadOT;
- IPaKTHYECKHUX paboT;
- TBOPUYECKHUX paldoT.

Kputepuu orieHrBaHus JOCTUKEHUN 00y4arOIUXCs

YpoBeHb JlocTrKeHne IaHupyeMbIX Pe3yJIbTaTOB Onenka
(oT™eTKa)
ba3oBb1it JEMOHCTPUPYET OCBOCHHE YUEOHBIX JEHCTBUI C ONOPHON CUCTEMON | «yJIOBJIETBO
YpOBEHb 3HaHMH B paMKax Juana3oHa (Kpyra) BbIJCJIEHHBIX 3a/au. PHUTEIBEHOY
JOCTHKEHUM OBnazneHue 6a30BbIM YPOBHEM SIBJISIETCSI JOCTATOUHBIM IS (nnn
MPOA0JKEHHS 0OyUEHHUSI Ha CIICAYIONIEeH CTYIIeHn 00pa3oBaHusi, HO | OTMETKa
HE 10 MPOo(UILHOMY HaNpaBICHUIO «3»,
OTMETKa
«3a4TECHOY).
[ToBBIIIEHHBIN | YCBOECHHE ONIOPHOM CUCTEMBI 3HAHUI HA YPOBHE OCO3HAHHOTO OILICHKA
YpOBEHb MIPOU3BOJILHOTO OBJIa/IEHUS Y4€OHBIMU JAEUCTBUSIMHU, JOCTATOYHBINA O | «XOPOILIO»
Kpyro3op, mupoTa (Win u3dnpaTenbHOCTH) UHTEepecoB. Takue (oT™meTKa
oOyuaroiyecsi MOryT ObITh BOBJIEUEHBI B TPOEKTHYIO JIEATEIBHOCTE | «4»);
10 MPEAMETY U COPUEHTUPOBAHBI Ha MTPOJOJDKEHHE 00yueHus B
CTapUIMX KJaccax Mo JaHHOMY NMPOQIIIIO.
Bricokuit Bonee nmosHoe (110 cpaBHEHUIO C MPEABIAYIINM) YCBOSHUE OTIOPHOM | OILIEHKA
YPOBEHb CHCTEMBbI 3HaHUI Ha YPOBHE OCO3HAHHOTO MTPOU3BOJILHOIO «OTIIMYHOY
OBJIAZICHUS YU€OHBIMU JIeHCTBUSMH, TOCTATOYHBII Kpyro3op, (oTmeTKa
mupoTa (WM H30MpaTeIbHOCTH) HHTEPECOB. Takue oOyJaronuecs «5»).
MOTYT OBbITh BOBJIEUEHBI B IPOEKTHYIO AEATENBHOCTD 10 IPEAMETY U
COPHEHTUPOBAHBI HAa IPOJOJDKEHHE O0YUYEHUs B CTApIIUX Kilaccax
110 JAHHOMY NPOQUIIIO.
IToHmXeHHBI | OTCYTCTBHE CHCTEMaTHYeCKOW 0a30BOI MOATOTOBKH, OOYyJarOIUMCS | «HEYIOBIIET
YPOBEHb HE OCBOEHO JJa’Ke€ U MOJIOBUHBI IUTAHUPYEMBIX PE3yJIbTaTOB, BOPUTEIILHO
KOTOPbIE OCBaUBAET OOJIBLIIMHCTBO 00YUYaIOIIUXCS, UMEIOTCS » (0OTMeTKa
3Ha4YMTENbHbIE TPOOEIBl B 3HAHUAX, JallbHEHIIee 00yueHue «2»)
3arpyaHeHo. ITpu 3Tom 0Oyuaromuiicss MOXKET BIIOJIHATh
OTJIeJIbHBIE 331aHNUs TIOBBILICHHOTO YpOoBHs. [laHHas rpynna
oOyyaromuxcs (B CpeiHEM B X0J1€ 00y4eHUs COCTABIIAIONIAS OKOJIO
10%) TpebyeT criennaabHON TUArHOCTHKY 3aTPYAHEHUI B
o0OyuyeHuH, IpoOesIoB B CUCTEME 3HaHUI U OKa3aHUU
1eJIeHaNpaBJIeHHONW OMOIIH B TOCTH)KEHUH 0a30BOT0 YPOBHS
Huzkuii HaJIM4Ke TOJIBbKO OTAEIbHBIX (hparMeHTapHbIX 3HAHUM 110 MPEeIMETy, | OLEHKa
YPOBEHB JanbHelee 00yueHne MpakTHYecKu HeBO3MOXKHO. TpelyeTcs «IIIIOXO»
crieliManbHas HOMOIIb HE TOJIBKO MO y4eOHOMY MpeIMETY, HO U (oTmeTka

1o (I)OpMI/IpOBaHI/IIO MOTHBAIIUU K O6y‘leHI/II-O, Pa3BUTHIO HHTEPECCA K
I/IsyqaeMoﬁ HpeHMeTHOﬁ O6J'IaCTI/I, INOHHUMAaHHIO 3HAYUMOCTH
MpeaMeTa I ) KU3HU U JP.

«1»)

XapakTepucTuka UPpPoBON OLIEHKU (OTMETKN)
«5» («OTIAMYHOY») — YPOBEHb BBITIOJIHEHUS TPEOOBAHUN 3HAUNUTENIBHO BhIIIE

YAOBJICTBOPUTCIIBHOI'O: OTCYTCTBUC OIIMOOK Kak I10 TCKYHICMY, TaK U IIO MPCABIAYILICMY
y‘Ie6HOMy Marepuaity, HC Oonee OAHOIo HEA0YECTA, JIOTHYHOCTD U IIOJITHOTA U3JI0XKCHU .




«4» («XOpOI1I0») — yPOBEHB BBHIMIOJHEHHUS TPEOOBAHMI BhIIIE YAOBIETBOPHUTEIHLHOTO:
HCII0JIb30BAHUE JOINOJHUTENBHOTO MaTepuaa, NOJHOTA U JIOTUYHOCTh PACKPBITUS BOIIPOCA;
CaMOCTOSITEJIBHOCTD CY)KJEHHH, OTPaKEHUE CBOEIO OTHOLIEHHUS K IIPEAMETY 0OCYXKAECHNUS.
Hannyne ommboK 1 HEA0YETOB B KOJIMYECTBEHHOM BBIPRKEHUH 10 OTACIBbHBIM ITpeIMETaM
OTpa)kaeTcs B JJOKAIBHBIX aKTaX O TEKYIICH U UTOTOBOM (pyOe)HOI) aTTecTanuu 00yJaronIuxcs.
«3» («yAOBIETBOPUTEIBHOY») — JOCTATOYHBI MUHUMAJIbHBIM YPOBEHB BBINOJIHEHUS TPeOOBaHUI,
MIPEIbABISEMBIX K KOHKPETHON paboTe, OTJENIbHbIE HAPYLICHUS JIOTUKHU U3JI0KEHUsI MaTepHaa;
HEMOJIHOTA pacKpbITUs Bomnpoca. Hannuue onmmbok 1 HE0UETOB MO OTIENbHBIM PEIMETAM B
KOJIMYECTBEHHOM BBIPA)KEHUU OTPAXKAETCS B JIOKAJIBHBIX aKTaX O TEKYILEH U UTOTOBOU
(pyOexHOIT) aTTecTaluu 00yJarOIIIXCS.

«2» («I11710X0») — YPOBEHB BBINOJIHEHUS TPEOOBAHUI HIKE YIOBJIETBOPUTEIBHOIO: HAPYIIIEHUE
JIOTUKH; HETIOJIHOTA, HEPACKPHITOCTH 00CYX/1aeMOI0 BOIpOca, OTCYTCTBUE apryMeHTaluu 1100
OLIMOOYHOCTh €€ OCHOBHBIX MOJI0keHUH. Hannune ommbok 1 He104eTOB MO OTAEIbHBIM
IpeMeTaM B KOJIMYECTBEHHOM BBIPaXEHUH OTPAXKACTCS B JIOKATbHBIX aKTaX O TEKYILEH U
UTOTOBOM (pyOEKHOM) 00 arTecTanu 00yJaronuxcsl.

Jyis onipeieNieHust ypOBHS JIOCTHKCHUS TUIAHUPYEMBIX PE3YJIbTaTOB UCTION3YETCS KOMITJICKT
KM wuznarensctBa BAKO, 2018 r. KOHTpoJIbHO-U3MEPUTENBHBIE MAaTEPUAIIBI IIPETHA3HAYCHBI
JUTSI TIPOBEPKH YPOBHS YCBOCHHS YIEOHOTO MaTepralia Ha OCHOBaAaHUHM 00pa30BaTeILHOTO
MHUHHAMYMa COJIepKaHMsI 00pa30BaHus U TPEOOBAHUI K YPOBHIO MOJITOTOBKH BBHIITYCKHHKOB
1rkot. OHU COCTaBJICHBI HA OCHOBE MHOTOJICTHEH TeTarOTHIeCKON MTPAKTHKHU C YIETOM
Pa3IMYHBIX METOIMYECKUX Pa3pabOToK.
ITo BceM rimaBam Kypca M UX pasjieliaM IpeiaraeTcs TeKyIuid U TeMaTHIeCKUH KOHTPOJTb
3HaHUW U YMEHUM B (OpPME XUMUUYECKUX TUKTAHTOB U TECTOB, CAMOCTOSATEIbHBIX U KOH-
TPOJIBHBIX pa0bOT. 3amaHuss 000X BapHAHTOB padOT CXOJHBI MO COJCP)KAHUIO U XapaKTepy
BBITIOJTHSIEMBIX YUCOHBIX JCHCTBUM.
Jlst opranuzanuu 3G GEeKTUBHOM pabOTHI BCEro Kiiacca ¢ y4eTOM WHIUBUTYaTbHBIX
CIIOCOOHOCTEH KaXKJI0TO yJallerocs B psjie paboT, BXOIAIIUX B TOCOOUE, TPEICTABIICHBI 3a-
JaHUs Pa3TUIHBIX YPOBHEH CIOKHOCTH.
HezameHnMBIM MOMOIIIHUKOM II€1arora B KOHTPOJIC 3HAHWUM SBJISIFOTCS 33JIaHUs B JopMe TecTa.
MX M0>KHO MCIIOIB30BaTh HA Pa3HbIX ATaax yd4eOHoro mpoiecca:

e IIPW M3YYCHUH HOBOTO MaTepuaa;

e HAa JTare 3aKperieHUs U3yYEeHHOTO MaTepHuaa,

e Ha ypokax 0000IIaroIIero NOBTOPEHNUS,

e IIPH TEKYIIEM U TEMAaTHYECKOM KOHTPOJIC 3HAHWUH, YMEHHH ¥ HABBIKOB yJaIllUXCS;

e IpPU MOJrOTOBKE yJalIUXCs K 9K3aMeHaM KakK B YCTHOM, TaK ¥ B MUCbMEHHOU opme,

ocobenHo B ¢popme OI'D.

J1J1s KaXKJI0¥ TeMBI U €€ pa3/ieioB MPeI0>KeHbl TECTOBbIE 3aJJaHHsI PA3HOTO YPOBHS CIOKHOCTH
B JIByX BapHaHTaX, pacCUMTaHHbIC HA 15—35 MUH UK Ha HeNbIi ypoK. J{s BeICTaBIIeHUS
OIICHKH MpeJIaraeTcs UCIOIb30BaTh CIEAYIOUTYIO TPOLEHTHYIO HIKATY:
35% BBITTOJIHEHHBIX 3aJJaHUHA — OIICHKA «2»;
36—61 % — o1eHKa «3»;
62—85% — orreHka «4»;
86—100% — omeHnka «5».
B 3aBucumocTy OT pe3yinbTaToOB BHITIOJHEHHUS pa0OThl YUUTEIh MOKET BHOCUTD B
MPEI0KEHHYI0 CUCTEMY OIIEHUBAHHS KOPPEKTUBBI, TOCKOJIBKY OCHOBHAS I1€]Ib KOHTPOJIS B
JTAHHOM CJTy4ae — He COOCTBEHHO BBICTABJICHHE OLIEHKH, a OTIPEIeNIEHUE YPOBHS YCBOCHUS
yUYaluMuCcs y4eOHOTO MaTepuaia U HalmpaBlIeHUH qanbHeneil paboThl HaJl MOBBIIICHUEM Ka-
yecTBa 3HAHUU
3ananue nox mudpoit 1 onennBaercs 3 6amnamu; moa mudpoit 2 — 5 Gamnamu; nox nudpoit 3-8
Oamramu. 3aiaHus, OTMEUEHHBIE *, — I MHAUBUIYaJ IbHOTO BBITIOJTHEHUS.
Ecnu He yka3aHO MHOE, KaX/Iblii OTBET YacTel OI[EHUBAETCS:



e yactu A — 2 Gaiamu;

e uyactu B — 4 Gamnamu;

e yactu C - 6 bayamu.
OpHako He BCE yJalluecs MPHUCTYNAT K 3aAaHusaM yactu C u TeM 0oJiee BBIMOHSIOT UX
MOJIHOCTBI0. UTOOBI MOBBICUTH MOJIOKUTEIHHYIO MOTHUBAIIMIO K BHIIOJTHEHUIO 3aanuii yactu C,
YUUTEIb MOXKET OOBSBUTH O BHICTABIICHHUH IO PE3YJIbTaTaM TECTa JIBYX OLEHOK: MEPBOM — 3a
yactu A u B, a BTopoii — 3a yacTb C — ¢ UCHOJIb30BaHUEM MPOLIEHTHOM IIKAJIbI OLIEHKU
3HaHUMU.
Bomnpocs! 1t Bcex BU0OB KOHTPOJISl 3HAHUN COCTAaBJICHBI TAKUM 00pa3oM, YTOOBI MEAaror ¢ ux
MTOMOIIIBIO MOT BBISIBUTH 3HAHUS YYALTUXCS 110 BCEM Y3JIOBBIM BOTIPOCAM TJIaBHI M pa3jieia Kak Ha
0a30BOM ypOBHE, T'JIe HEOOXOIMMO TOJIBKO BOCTIPOM3BECHHE Yy1eOHOTO MaTeprasia, Tak U Ha
YCIIO’)KHEHHOM YPOBHE, T/Ie TpeOyeTcsl yMEHHE aHAIM3UPOBATh U CPAaBHUBATH JaHHBIC, IPUMEHSIS
TBOPUYECKHE CIIOCOOHOCTH.
Bce oOyyaromue BUIBI KOHTPOJIS TPEATIOJNIATAIOT KOJUIEKTHBHYIO IEITEFHOCTD YJaIIHXCsl TH00
B T1ape, MO0 B TPYIIIE H CAMOTIPOBEPKY.
PacueTHble 3a1a4n pa3IMYHBIX THIIOB M YPOBHEH CII0KHOCTH MPEICTABICHBI B TIOCOOUH
OJI0KaMH, a TaK)Ke BKJIFOYCHBI B pa3HbIE BUIbI KOHTPOJIS 3HAHUNA. YYUTEIh MOXKET T10 JKEITaHHIO
BKJTIOYATh UX KaK JAOMOJHUTEIHHOE 3a/IaHKE B JTFO00I BHII KOHTPOJIS WM TpeyIaraTh yJanuMcs
OTJIeNTbHBIC CAMOCTOSITENIFHBIE PAOOTHI TI0 PEIICHHUIO TTOJJ00HBIX 3a1a4.

OlLieHKa MPAKTUYECKUX YMEHUN YUal[uXCs

Y4uutenb N0DKEH YIUTHIBATh:

- IPaBUJILHOCTH OTIPEAETICHUS 1IeJIU OTIbITa;

- CaMOCTOATEILHOCTH TI0100pa 000PYI0BaHUS 1 OOBEKTOB;

- MOCJIeIOBATEeNIbHOCTD B BBHIIIOJHEHUH PaOOTHI MO 3aKIaJIKE OTBITA;

- JIOTHYHOCTh ¥ TPAMOTHOCTb B OTIMCAHUN HAOIIOCHHH, B (JOPMYIHPOBKE BHIBOJA U3 OIBITA.

OT1MmeTKa - IPaBWJIBHO OTIpeielieHa IeJTb OIbITa,

"5" - CaMOCTOATENILHO, C HEOOXOMMOM TIOCIIEIOBATEIEHOCTHIO TIPOBEICHBI TTO100D
000pyI0BaHUs U 00BEKTOB, a TaKXKe pabdoTa 10 3aKJIAJKE OIbITA;

- HAy4YHO TPaMOTHO, JJOTHYHO OINMCAHBI HAOIIOICHUSA U C(OPMYIUPOBAHBI BBIBOJIBI U3

OTIBITA.
OTMmerka | - MpaBHIILHO OIpE/eIieHa 1Ieb OTIBITA;
"4" - CaMOCTOATEIILHO IIPOBEICHa padoTa 1Mo Mo 100py 000pya0BaHus, OOBEKTOB;

ITPpH 3aKJIAAKEC OIIbITa JOITYCKAKTCs 1-2 OH_II/I6KI/I,
- HAYYHO I'paMOTHO, JIOTUYHO OIIMCAHBbI Ha6J'IIO)IeHI/I${ n C(I)OpMy.]'H/IpOBaHH BBIBOJbI U3

OIIBITA;
- B ONIMCAHUM HAOJIOJICHUHN U3 OMBITA JIOIYCKAKTCS HEOOIBITNE HETOYHOCTH

Or1MmeTKa - IPaBUWJIBHO OMpe/elicHa IeJIb OIbITa,;

"3" - moadop 060pynoBaHUS U OOBEKTOB, a TAKXKE PAOOTHI 1O 3aKJIAJIKE OIBITA IPOBEICHBI

C TIOMOIIBIO YUUTEIS;
- IOMYCKAalOTCs HETOYHOCTH U OIIMOKHU MIPH 3aKJIaIKe OTIbITa, OMUCAHUH HAOIIOACHUN,
(hopMynTUpOBaHHUH BHIBOJIOB.

OtmeTka | - He ompeeNieHa CaMOCTOSTENLHO 1IETh OIBITA;
2" - He 0TOOpaHOo Hy:XKHOE 000py/I0BaHUE;
- JIOMYCKAaIOTCs CYNIECTBEHHBIE OMIMOKH MPH 3aKiIaike U 0(OPMIICHUH OTIbITA.

OI_ICHKa yMeHI/Iﬁ MMpOBOIUTD Ha6J'IIO)IeHI/I${

Yautens I0JDKEH YYHUTHIBATD:

- HPpaBUJIbHOCTL ITPOBCACHUA Ha6HIOHCHHﬁ 110 3aJaHHIO,

- YMCHHC BBIACIIATE CYIIICCTBCHHBIC IIPU3HAKU Y Ha6J1IO,Z[aeMOFO 00BeKTa (Hpouecca),

- JIOTUYHOCTb U HAYYHYIO T'PAMOTHOCTH B O(bOpMJ'ICHI/II/I PE3YyJIbTaTOB Ha6J'IIOIICHI/II71 M B BBIBOJAX,;
- IPOBCIACHUC Ha6J'IIO,Z[eHI/I$I 110 3aJaHUIO,




OrMeTka
lI5lI

- IPABUJILHO TI0 3aJIAHUIO YYUTEIIs IIPOBEACHO HAOJIOICHUE;,
- BBIJICJICHBI CYIIECTBEHHBIC MPU3HAKH Y HAa0II01aeMoro oObekTa (mpoiiecca);
- JIOTUYHO, HAYYHO TPaMOTHO O0(hOPMIICHBI PE3yabTaThl HAOIIOCHHUI U BBIBO JIbI.

OTMmerka | - MPaBUJIBHO TI0 33JaHUI0 YYUTENSI IPOBEJCHO HAOIIOICHHE;
4" - TIPY BBIJICJICHUH CYILIECTBEHHBIX MPU3HAKOB Y Ha0III0JaeMoro o0bekTa (mpoiiecca)
Ha3BaHBI BTOPOCTETICHHBIE;
- IOTYCKaeTCsl HEOPEI)KHOCTh B OPOPMIICHUN HAOIIOACHUIA U BEIBOJIOB.
OtmeTka - JIOIYCKAalOTCs HETOUYHOCTH U 1-2 ommMOKM B IpOBEIEHUU HAOIIOACHUH 110 3aJaHUI0
"3" YUUTEJIS;
- TIPY BBIJICJICHUH CYIIECTBEHHBIX MPU3HAKOB Y Ha0IIt0jaeMoro o0bekTa (Tporecca)
BBIJICJISIIOTCS JINIIh HEKOTOPHIE;
- nonyckatorcs omuOku (1-2) B ohopmieHnn HabIt0IeHUN U BBIBOJIOB.
OtmeTka - nomyckarorcs omuOku (3-4) B mpoBeieHNH HaOIIOACHUN 110 33JaHUI0 YUUTEJIS;
"2" - HEMPABWJIHHO BBIJIEISAIOTCS MPU3HAKK HAOII0AaeMoro o0bekTa (Tporecca);

- nomyckatorcs omuoku (3-4) B oopmiieHnH HAOIIOACHHN U BBIBOI0B. Popma
aTTecTaluu N0 OMOJIOTUU MOXKET ObITh Pa3IMYHON: YCTHBIN 3K3aMEH 110 OujeTam,
3amuTa pedepara, TECTUPOBAHUE, 3alIUTA POEKTA.




