


IMosicHUTeIbHAA 3ANMCKA

Pabouast mporpaMMa mo XMMHU TIOCTPOCHA HA OCHOBE (YHIAMEHTAILHOTO SApa COJEp>KaHUs
OCHOBHOT0 00111ero 00pa3oBaHus, TpeOOBaHUN K pe3ysibTaTaM OCBOCHMSI OCHOBHOI 00pa3zoBaTesIbHOM
MIPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHUs, TPEOOBAHUN K CTPYKTYpEe OCHOBHON 00pa3oBaTelbHON
IporpaMMbl OCHOBHOTO 00miero oOpa3oBaHusi, HpomnucaHHeIXx B denepalbHOM TOCYAapCTBEHHOM
o0pa3oBaTeNLHOM CTaHAApTE OCHOBHOTO o0miero oOpa3oBaHus, a Takke KOHIENIMM TyXOBHO--
HPABCTBEHHOI'O Pa3BUTHUS U BOCIIUTAHUS TpakaaHuHa Poccun.

[IpennogaBanue yuyeOHOro Kypca «XUMHUHU» B OCHOBHOM IIKOJI€ OCYILECTBISETCS B COOTBETCTBUU
C OCHOBHBIMU HOPMATHUBHBIMH JJOKYMEHTAMU M HHCTPYKTUBHO METOJUYCCKIMH MaTepHAIaMu:

v 3akon Poccuiickoit ®enepanuu «O0 oOpasoBanun B Poccuiickoit ®denepanun» 0T
29.12.2012r. Ne273-03;

v ®denepalibHbIN TOCYIapCTBEHHBIM 00pa30BaTeNbHBIN CTaHAAPT OCHOBHOTO 00IIero odpa-
30BaHUs, YTBEPKACHHbIN npukazomM MunoOpHayku Poccun ot 17.12.2010 Ne 1897 «O6 yTBepxkaeHun
U BBEJICHUU B JielicTBHE (heAepaTbHOrO TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIApTa OCHOBHOTO
obmiero oopazoBanusy (B pea. nmpukaza MunoO6puayku Poccun ot 29.12.2014 Ne1644)

v Xumus. Paboune mporpammel. [Ipenmernas nunust yaeOuukoB O. C. I'abpuensna, U. T'.
OctpoymoBa, C. A. CmamkoBa. 8—9 kiaccel: ydeOHOe mocoOue s 0o0meo0pa3oBaTeIbHBIX
opraam3anuii / O. C. 'abpuensn, C. A. CnagkoB — M.: [Ipocsemenune, 2020.

v B coorBerctBun ¢ OOII OO0 MKOY OOII n. AilinakaeBo, mpotokosn CoBera
O6pazoBarenbHoro yupexxaeHus Ne7 ot 02.03.2020 r.

v B cootBerctBun ¢ yuyebHbiM mianom MKOVY OOII a. AiinakaeBo mpuka3z Ne70 ot
19.08.2020 .
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Hean kypca:

. Dopmuposanue y ydamuxcs LEeIOCTHON €CTECTBEHHO - HAYYHOU KapTHHBI MUPA.

. Pazeumue  1nO3HABaTENbHBIX  MHTEPECOB, HWHTEIJICKTYaJbHBIX M TBOPUYECKUX

CIOCOOHOCTEH ywamuxcs B MpOLECCe M3YYEHUS XUMHUECKOW HayKu M e€ BKJIaZa B COBPEMEHHBIN
HAyYHO - TEXHUYECKUH Mporpecc; (pOpMHUPOBAHUE BAKHEHIIMX JOTHYECKHX OMEpaldid MBIILICHUS
(ananu3, cuHTe3, 0000IIEHHE, KOHKPETHU3allUs, CPaBHEHHE W Jp.) B INPOILECCe MO3HAHUS CHCTEMBI
BAKHEUIIINX MMOHATUH, 3aKOHOB U TEOPUI O COCTaBE, CTPOCHHUH, CBOMCTBAX U MPUMEHEHUH XUMHYECKUX
BELIECTB.

. Bocnumanue y6ex1EHHOCTH B TOM, YTO MPUMEHEHHE MOTYyYSHHBIX 3HAHUH U YMEHHH 110
XUMUU SIBJISIETCST OOBEKTUBHOM HEOOXOMUMOCTBIO isi 0O€30MacHOW paboThl € BEHIECTBAMU H
MaTepuaigamMH B ObITY M Ha TPOU3BOJICTBE.

. Ilpoexmuposanue u peanuszayusa BHITYCKHUKAMU OCHOBHOM IIKOJBI  JIUYHOMN
00pa3oBaTeNbHON TPASKTOPHUH: BBIOOP Tpoduiis 0o0ydeHus B CTapIieii MIKOJIe WK MPOPECCHOHATBHOTO
00pa30BaTENBLHOIO YUPEKICHUS.

° Osnaoenue Kjlrouesoimu KomMnemenuuamu: y‘Ie6HO'H03HaBaTeJ'IBHBIMI/I,



I/IH(bOpMaI_[I/IOHHLIMI/I, HCHHOCTHO-CMBICIIOBBIMU, KOMMYHHUKATUBHBIMH.

JUis NOCTHOKEHMs 3TUX Lieleld B Kypce XMMHMM Ha CTYNEHH OCHOBHOTO OOILIEro oOpa3oBaHHA
peIaTCA CIeAYOIINE 3a1a41:

v dbopMuUpyIOTCS 3HAaHUS OCHOB XUMHUYECKOW HAyKU — OCHOBHBIX (DaKTOB, IOHSTHH,
XUMHUYECKHUX 3aKOHOB U TEOPUH, BBIPAKEHHBIX TOCPEACTBOM XUMHUUYECKOTO SI3bIKA;
v pa3BuBalOTCs yMeHUs: HaOmoaaTh U OOBACHSAIOT XUMHUECKUE SBIICHUS, MPOUCXOISAIINE

B [IPUPO/IE, JTaAOOPATOPHBIX YCIOBUSIX, B OBITY M HAa IPOU3BOJICTBE;

v nproOpeTalTcsl ClenualibHble YMEHUS M HaBBIKM 1O O€30MacHOMy OOpaleHHI0 ¢
XUMUYECKUMHU BEIIECTBAMU, MaTepUajlaMyd U IIPOLIECCAMU;

v (dbopMupyeTcsi TYMaHHCTUYECKOE OTHOIIEHWE K XUMHHM KaK MPOU3BOJUTEIHLHOW CHIIC
00111eCTBa, C IIOMOUIBIO KOTOPOH pelIaroTcs rio0abHbIe TPOOIeMbl YeIOBEUECTBA;

v OCYILIECTBIISICTCS MHTETPALIUS XUMUYECKON KapTUHBI MUpa B €IMHYIO HAYYHYIO KapTUHY.

Conep:xanue nporpamMmsl
Xumus 8 kiiace
(68 uacos, 2 yaca B Hej1eJI10)

ITepBoHavajbHBIC XUMHYCCKHE NOHATHS

Tena u BemecTBa. CBOMCTBA BelIeCTB. DTaIOHHbIE (PU3MUECKHE CBOMCTBA BELIECTB. MaTepualibl
U MaTepuanoBefeHue. Poib XuMum B )KU3HU COBPEMEHHOT'O OOIIECTBA.

Mertoast wusydenuss xumuu. HaOmromenue. Dxcnepument. MonenupoBanue. Mopenu
MaTEpHaJIbHBIE U 3HAKOBBIE UIIM CUMBOJIbHBIE.

I'a3b1. XKuakoctu. TBEpaple BemecTBa. B3anMHuble nepexoasl MeXy arperaTHbIMUA COCTOSIHUSMU
BEIIIECTBA: BO3rOHKa (CyOimMmanus) U JecyOaumanus, KOHAEHcalus U MCIapeHue, KpUcTauu3auus U
IJIaBJICHUE.

®uznueckue sABIeHUA. YUCTBIE BEeLleCTBa U CMECH. | 'OMOreHHbIe U reTeporeHHsle cMecu. CMecn
razoo0Opasnble, xugakue u TBEpHAbIe. CrocoObl pa3feneHusi CMecel: MEeperoHKa, WU TUCTUIUIALINS,
oTCTauBaHue, GUIbTPOBAHKE, KPUCTAIIIM3ALUs WIK BbllapuBaHue. XpomaTtorpadus. [Ipumenenue atux
croco0oB B 1a00paTOPHOI MPAKTUKE, HA MPOU3BOJICTBE U B OBITY.

XUMHYeCcKHUe MeMEHThl. ATOMBI U MOJIeKYJIbl. [IpocThie U cioXxHbIe BellecTBa. AJUIOTPONUS Ha
npuMmepe Kuciaopoja. OCHOBHBIE IOJIOXKEHHS aTOMHO - MOJIEKYJsipHOro yueHus. Monbl. Bemecrtsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHSI.

3HakM (CUMBOJIBI) XUMHUUECKUX 3JIEMEHTOB. MH(popMmaIys, KOTOPYIO HECYT 3HAKM XMMHUYECKUX
3JIEMEHTOB. DTUMOJOIMsS Ha3BaHMN HEKOTOPHIX XMMHYECKHX 3y1eMeHTOB. Ilepmonuueckas Ttabiuia
xuMHuueckux sneMeHToB JI. M. MenneneeBa: KOPOTKONEPUOIHBIA W JUIMHHOINEPUOHBIA BapHaHTHI.
[lepuoast u rpynnsl. ['naBHast 1 moOouHas MOArpynnsl, Wik A- u b-rpynnsl. OTHOCUTENbHAS aTOMHAas
Macca.

Xumunueckue (opmynsl. MHaekcsl u kod3dduurentsl. OTHOCHUTENbHAS MOJEKYJISIpHas Macca.
MaccoBasi 107l XUMHYECKOT0 3JeMeHTa B coequHEeHuu. MHpopmanms, KOTOpyI0 HECyT XMMHUYECKHE
bopmyIbI.

Banentnocts. CTpyKkTypHBIE (OpMYibl. XUMUYECKHE 3JIEMEHTHI C MMOCTOSIHHOM M IepeMeHHON
BAJICHTHOCThIO. BbIBOA (dopMmynbl coequHeHUss 10 BaleHTHOCTH. OrpeneneHne BaJIeHTHOCTH
XUMHUYECKOT0 3JeMeHTa no gopmyie BeuiecTBa. CocTaBieHHe HAa3BaHUN COEMHEHUH, COCTOSIIMX U3
IBYX XUMHUYECKUX 3JIEMEHTOB, IO BaJICHTHOCTHU. 3aKOH IMOCTOSIHCTBA COCTAaBa BEIL[ECTB.

Xumuueckue peakiuu. PeareHTbl M NMpOAyKThl peakuuu. [IpM3HAKM XMMHYECKUX DPEaKIH.



VYcnoBus uX NpoTEKaHUs M NpeKpauieHus. Peakuuu ropeHus. DK30TEpMUUYECKHE U DHAOTEPMUYECKUE

peaKkiuu.

3aKOH COXpaHEHHsS MacChl BEIIECTB. XUMHYECKHe ypaBHEHHA. COCTaBIE€HHUE XUMHYECKHX

ypaBHeHH. MHpOpMaLus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Knaccudukanus XuMUYECKHX pEaklUi MO COCTaBy M YHMCIY PEareHTOB U MPOAYKTOB. THIIbI
XUMHUECKUX peakiuil. Peakiuu coeauHeHusi, pa3iaoKeHus, 3amerieHnus u oOMeHa. Karamuzatopsl u

KaTaJius.

JleMoOHCTpaLuu

[ ]

[ ]
Menneneena

[ ]

Kounnexius MaTepualioB U U3eauil U3 HUX.

Mogenu, ucrosb3yeMble Ha ypoKkax (PU3MKH, OMOJIOTUH U Teorpaduu.

OOBEMHBIE U IAPOCTEPKHEBBIE MOJIEJIN HEKOTOPBIX XUMUUECKUX BEIIECTB.

Mogenu KpuCTaIITMYeCKUX PeETOK.

CoOupanue npubdopa Ajs MoJIydyeHHs ra3a v MpoBepKa ero Ha FrepMETUYHOCTb.
Bosronka cyxoro npaa, iioga nin HadTanuHa.

ArperaTtHble COCTOSIHUSI BOJBI.

Pa3nenenue qByx HECMEIINBAIOIINUXCS KUIKOCTEN ¢ TOMOIIBIO AETUTENbHON BOPOHKH.
Juctunnarop u ero padora.

YcranoBka st punbTpoBanus u €€ padboTa.

VYcraHoBKa /17151 BelIapuBaHus U €€ padoTa.

Komnexmust ObITOBBIX TPUOOPOB AJIst (GHIIBTPOBAHHS BO3IYXA.

Paznenenue kpacsiero BemiecTsa omMactepa ¢ IOMOIIbI0 OyMaXXHOH XpoMaTorpagum.
Monenu ajuIoTpONHBIX MOAU(PUKALUN YIIIEpOJa U CEPBI.

[Tonyuyenue o30Ha.

Hoprpets: 1. 5. Beprienmyca u JI. . Menneneesa.

Koporkonepuoanslii 1 IIMHHONIEPUOAHBIA BapuaHThl llepnonnueckoit cucremsr /1. U.

KoHcTpynpoBanue mapocTepKHEBBIX MOAEICH MOJIEKYJI.
Amnmnapar Kunma.

Paznoxenue buxpomara aMMOHHS.

I'openue cepbl 1 MarHUEBOH JICHTBI.

IToptpets M. B. JlIomonocoBa u A. JI. JIaByasbe.

OnbIThI, HIUTFOCTPUPYIOLINE 3aKOH COXPAHEHHUS MACCHI BEILIECTB.

l'operne ¢ochopa, pacTBOopeHHE TNPOAYKTa TOPEHHS B BOJE M HCCIEAOBaHUE

IMMOJIYYCHHOI'O pacTBOpa JAaKMYCOM .

B3aumonaelicTBre COIIHON KUCIOTHI C IIMHKOM.

[Honyuyenue ruapokcuna meau(Il) u ero pasznoxeHue npu HarpeBaHUU.

JlaGopaTopHble ONBITHI

ARl A

O3HakoMJIeHHE C KOJUIEKIIUEH 1a00paTOpHO MOCyIbI.

[TpoBepka mpubopa i MOTyYeHHs I'a30B Ha TePMETHYHOCTb.

O3HakoMJIeHHE C MUHEpaJaMU, 00pa3yIOIUMHU TPAHUT.

IIpuroToBneHne reTepOreHHON CMECH MOPOILKOB CEPHI U JKENE3a U UX Pa3/IeICHHE.

BzaumopeiictBue pPacTBOPOB XJIOPUAOB U HOAUAOB KaJiud € paCTBOPOM HHUTpATa cepe6pa.



6. [Tonyuenune ruapoxcuna meau(ll) u ero B3anmMoIeicTBUE C CEPHOI KUCTOTOM.

1. B3anmoaeiicTBre pacTBopa CoJibl ¢ KUCIOTOM.

8. [IpoBepka 3aKk0oHA COXPAaHEHHS MAacChl BEIIECTB HA MPUMEPE B3aMMOJCHCTBHS MIEI0UN U
KHCJIOTBHI.

9. [TpoBepka 3aKkoHA COXPAaHEHHS MAacChl BEIIECTB HA IMIPUMEPE B3aUMOACHCTBUS MIENOYU U

comu xene3a (11I).

10.  Pasnoxenue nepoKcHIa BOAOPOIA C TIOMOLIBIO OKkcuaa Maprania (IV).

11. 3aMeleHue Kene30M MeIU B MEHOM KYyIIopoce.

IIpakTyeckue padoTnl

1. 3HaKOMCTBO € J1abopaTopHbIM 0oOopynoBaHueM. [IpaBuia TeXHMKHM O€30IACHOCTH IpU
pabote B kabunHeTe Xxumun. HekoTopsie BUIBI padoT.

2. AHasu3 no4Bsl

BaxHeililue npeacTaBuTe I HeoOpraHu4veckux BemecTB. KomuyecTBeHHbIe OTHOLIECHHMS B
XUMHH

CocraB Boznyxa. IlonstTue 06 0ObEMHON 1MOJ€ KOMIIOHEHTA MPHUPOJHOM Ta30BOM cMecH —
Bo3ayXxa. Pacuér 00bEMa KOMIIOHEHTA Ia30BOi cMecH 110 €ro 00beMHOM J051e U HA00OPOT.

Kucnopoa. O3son. Ilonmyuenue xkucnopona. CoOupaHue M pacro3HaBaHUE KHUCIOPOAA.
XUMHUYECKUEe CBOICTBAa KHCIOpOJAA: B3aUMOJEHCTBUE € MeTallaMHM, HEMETallaMH U CIIOKHBIMHU
BeniecrBami. [Ipumenenne kucinopona. KpyroBopor kuciaopoza B IpupoJe.

Oxcuppl. O6pazoBaHue Ha3BaHUI OKCUIOB 10 UX popmynam. CocraBieHue GopMyI1 OKCHIIOB 11O
uX Ha3zBaHuAM. lIpencraBuTenn OKCHIOB: BOJA U YIVIEKUCIIBINA a3, HErameHast U3BeCTb.

Bonopon B mpupone. ®dusnueckue M XMMUYECKHE CBOMCTBA BOJOPOJAA, €r0 IMOIYYEHHE U
IIPUMEHEHUE.

Kucnotsl, ux cocraB u knaccudukanus. Mumukatopsl. Tabmuna pactBopumoctu. ConsiHas u
CEpHasl KUCIIOTHI, UX CBOWCTBA U IPUMEHEHHE.

Conu, ux cocraB u Ha3BaHus. PactBopumocTs coseld B Boze. lIpencraBurenu comeit: Xjiopun
HaTpus, KapOoHaT HaTpus, hocdar KanbLus.

[Tocrosinnas ABoraapo. KonuuectBo BemectBa. Monbs. Monsipaas macca. KpaTHble equHUIIBI
U3MEpEeHUs] KOJIMYECTBa BEIECTBA — MWUIMMOJIb U KHUJIOMOJb, MUJUIMMOJIIpHAs M KUJIOMOJIIpHAast
Macchl BELIeCTBa.

Pacuérsl ¢ uCHONIB30BaHMEM TOHATUH «KOJUYECTBO BEIIECTBA», «MOJIIpHAs Maccay,
«TIOCTOSIHHAsA ABOTapo».

3akoH ABoraapo. MomnspHblii 00bEM ra3oo0pa3HbIX BemecTB. OTHOCHTENbHAs IIOTHOCTh
OJIHOTO raza Io Ipyromy.

KpatHble equHMIIBI U3MEPEHHUS] — MIJUITMMOJISIPHBIM M KHWJIOMOJISIPHBI 00BEMBI Ta3000pa3HbIX
BELIECTB.

Pacuérhl ¢ ncronb30BaHUEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHAs MAccay, «MOJSPHBII
00BEM razoBy», «IOCTOSTHHAs ABOTaapO».

Pacuérhl ¢ ncronb30BaHUEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHAS MAccay, «MOJSPHBII
00BEM razoBy», «4uciI0 ABOTraipo».

I'mapocdepa. Kpyroopor Boasl B mpupoje. Pu3HMUECKHEe W XUMHUECKHE CBOMCTBA BOJbI:
B3aMMO/JIEICTBUE C OKCUIAMH.

OcHoBanus1, ux coctaB. PacTBOpuMOCTh OCHOBaHUH B BoJie. MI3MeHeHne OKpacku HHIMKAaTOPOB B
1es104Hoi cpeae. IlpencraBurenu menoden: ruIpOKCUIbI HATPUS, KNS U KaJIbLUs.

PactBoputens u pactBop€HHOE BemecTtBo. PactBopbl. PacTBopenue. I'napatel. Maccoast nomns



pacTBOpéHHOro BeulecTBa. Pacd€rbl, CBS3aHHBIE C HCIIOJIB30BAHMEM IIOHSTHUS «MaccoBas M0
PacTBOPEHHOTO BELIECTBA.

JleMoHCTpan U

. Ompenenenue copepKaHus KUCIOPOIa B BO3AYyXeE.

. [Tonyyenue kuciopoa pa3noKEeHUEeM IepMaHraHaTa Kajaus U IepoKcuIa
BOJIOpO/IA.

. Cobupanue METOAOM BBITECHEHUS BO3/lyXa U BOJBI.

. Pacno3naBanue kucioposa.

. I'openune marunusi, xenesa, yris, cepsl 1 pocdopa B kuciopo/e.

. Konnexnus okcuaos.

. [Tonyuyenue, coOnpanue u pacro3HaBaHHUE BOJOPOA.

. I'openue Bogopoa.

. BsaumoneiictBue Bogopoaa ¢ okcugom meau(ll).

. Komnekuusi MUHEpambHBIX KUCIIOT.

. [IpaBuio pa3daBieHHs CEPON KHCIOTHI.

J Komnekuus cosent.

. Tabnuia pacTBOPUMOCTH OCHOBAHUM, KUCIIOT M COJICH B BOJIE.

. HekoTtopsie MeTasuibl, HEMETaUTBl M COCTMHECHHS KOJIMYECTBOM BEIECTBA B 1 MOJIb.
. Moens MOJISIPHOTO 00BhEMa ra3000pa3HBIX BEIIIECTB.

JlaGopaTopHble ONBITHI

12.  TlomyrHeHHE M3BECTKOBON BOJIBI IIPU MPOITYCKAHMHU yITIEKKCIIOTO Ta3a.

13. Ilonyuenue Bomoposa B3aMMOAEHCTBUEM IUHKA M COISHOM KUCIIOTBI.

14.  PacnosHaBaHue KMCIIOT HHIMKATOPAMH.

15. H3meHeHme OKpacKM MHAMKATOPOB B IIEIOYHOM Cpee.

16.  OsuakomseHme C mnpenaparamMy JOMANIHEN WM IOKOJBHOM alTEYKd — PacTBOPAMM
IEPOKCHIA BOAOPO/A, CIIUPTOBON HACTOMKM MOJIa U HAIIATHIPHOTO CIIUPTA.

IIpakT4yeckune padoThI

3. [Tony4yenue, cobupanue 1 pacro3HaBaHHE KUCIOPOAA.
4, [Tonmyyenue, cobupaHue U pacro3HaBaHUE BOJOPO/A.
5. [IpuroroBnenue pacTBOPOB COJIEH € UX 3aJaHHOM MacCOBOM JTOJIEH.

OcHOBHbBIE KJIACCHI HEOPraHn4eCKux coeTUHEHHUI

O06o6mieHne cBeneHui 00 OKCHAaX, UX KiIacCU(UKAIUU, Ha3BaHUSX M CBoicTBax. CrocoObl
MOJTY9CHUST OKCHJIOB.
OcHoBaHusI, WX KiacCHU(UKAIMsA, Ha3BaHUS U CBOWCTBA. B3amMoOIEWCTBHE C KHCIOTaMHU,

KHCJIOTHBIMU OKCHJaMH U coJiiMH. Pa3znokeHue HepacTBOPUMBIX OCHOBaHWU. CrocoObl MOTydeHHs
OCHOBAaHHII.

Kucnorel, ux xnaccudukamuss w Ha3BaHus. OOmMUe XWMHUYECKHE CBOWCTBA KHUCIIOT.
B3anmopeiicTBie KHCIOT € MeETaUIaMH. OJEKTPOXMMHYECKHN psii  HAOPSKEHWH  METaslIoB.
B3auMopeiicTBre KUCIOT C OKCUAAMU METAILIOB.

B3aumopeiicTBUe KUCIOT ¢ OCHOBAaHUSMHM — peaklus HeTpanu3auu. B3anmoielicTBre KUcaoT
¢ comsimu. [TonmydeHne 6ECKUCTOPOTHBIX

1 KHCIIOPOJCOAEPKAIINX KUCIIOT.

Conu, ux Kiaccuukanms u cBoicTBa. B3anmosencTBre comeit ¢ MetaiiiaMu, 0COOEHHOCTH ITHX
peakuuii. BzaumoaencTBue cosiei ¢ COIsIMH.



['eHeTnyeckue psapl MeTala W HEMETaia. [ eHeTHueckas CBS3b MEXIy KiaccaMu
HEOPTaHMYECKUX BEIIECTB.

JlaGopaTopHbIe ONBITHI

17. BsauMoelicTBue OKCcHIa KaJIbIUS C BOIOM.

18. [TomyTHEHUE U3BECTKOBOM BO/IBI.

19. Peakuus nelitpanuzanuu.

20.  Tonyuenne rugpoxcuna meau (11) u ero B3anmoaelicTBIE ¢ KUCIOTOM.

21.  Pasnoxenne rugpoxcuna meau (1) nmpu marpesanun.

22. BzauMojelcTBHE KUCIOT C METAJUTAMH.

23.  BzauMmojeicTBHE KUCIIOT C COSIMH.

24. O3HaKOMJICHHE C KOJUIEKIIUEN COJIEH.

25.  Bzaumopeiictue cymbdara memu(Il) ¢ sxene3om.

26. BzauMmojeiicTBHE COJICH C COJISIMH.

27. T'eneTnyeckas CBS3b HA IIPUMEPE COETUHEHUM MEIH.

IpakTnyeckne padoThl

6. Pemrenue skciepuMEeHTAIBHBIX 3a71a4.

Hepuoauveckuii 3akon u [lepuoanyeckasi cucreMa XMMHYECKHUX 3JIEMEHTOB

. . MeHnpaeJsieeBa U CTPOEHHE aTOMA

EcTecTBeHHBIC ceMECTBA XUMHUUCCKUX DJIEMCHTOB IICIOYHEIC U IIEI0YHO3EMEIbHEIC METAIIbI,
raJioreHbl, WHepTHBIC (OjaropomHbie) ra3pl. AMQPOTEpHOCTh. AMQOTEpHBIE OKCHABI W THAPOKCHIIBI.
KowmmrekcHble com.

Otkpeitue J[. WM. MenneneeBbiM Ilepuogumyeckoro 3akoHa u coszaaHue um Ilepuoanueckoit
CHCTEMBI XHUMHUYECKHX 3JICMEHTOB.

ATOMBI KaKk (popMa CyIIECTBOBAHUSI XUMUYECKUX 3JIEMEHTOB. OCHOBHBIE CBEJEHUS O CTPOCHUU
aToMOB. Jloka3aTrenbcTBa CIOXKHOCTU cTpoeHus atoMoB. OmbiThl Pesepdopna. IlnanerapHas monens
CTPOCHUS aTOMa.

CocraB aTOMHBIX sijiep: TMPOTOHBI, HEUTpOHBI. OTHOCUTENbHAS aTOMHas macca. B3auMocBs3b
MOHSATUH «IIPOTOH», KHEUTPOH», KOTHOCUTEIbHAS AaTOMHAsI Macca.

Mukpomup. OnekTponbl. CTpoeHHE 3JIEKTPOHHBIX YPOBHEW aTOMOB XMMHYECKUX 3JIEMEHTOB
NoNe 1-20. [TonsiTHEe 0 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

MN3otonbl. ®usmyeckuid cMmbicn cuMmBoJUKM [leprogumueckoit cucteMbl. CoBpemMeHHas
dbopmynupoBka [lepuonudeckoro 3akona. M3MeHeHHs] CBOMCTB 3JIEMEHTOB B MEPUOIAaX U TPYIIaX, Kak
(GYHKIMS CTPOSHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTHKa dJIEMEHTa-MeTala MW JJEMEHTa-HEMETallla 10 WX IOJOXKEHUI0 B
[Tepuonnueckoit cucreme xumuueckux 3nnemeHToB [1. 1. Menneneena.

JleMoOHCTpaLun

. Paznuunbie hopMbl TaOIUII TEPUOANYECKON CHCTEMBI.

. MopenunpoBanue noctpoenus [lepnonnueckoit cucrems! Jl. 1. Menneneesa.
. Mozenu aToMOB XUMHUYECKHUX JIEMEHTOB.

. Mopenu aToMOB 3JIeMEHTOB 1—3-T0 epro/0B

JlaGopaTopHbie ONBITHI.
28.  Tlomydenue ampOTEPHOTrO THAPOKCUIA M HCCIIEN0OBAHKIE ETO CBOMCTB.



Xumunueckas cBsi3b. OKHCIUTENHLHO-BOCCTAHOBHUTE/IbHbIE pPe€aKIuu

Honnas xumudeckas cBsi3b. MloHBI, 00pa30BaHHBIE aTOMaMH METAJIOB M HeMeTasioB. CXeMbl
0o0pa3oBaHMsl MOHHOM CBS3M s OMHAPHBIX COEAMHEHUH. VIOHHBIE KPHCTAIMYECKUE PEIETKU U
(bu3nyeckre CBONCTBA BELIECTB C 3TUM TUIIOM pelEToK. [IoHsaTHE 0 HOPMYIIBHOM €IMHMIIE BEIIECTBA.

KoBasieHTHass Xumuuyeckas CBsA3b. OJEKTPOHHBIE M CTPYKTYpHble ¢GopMmyibl. KoBaneHTHas
HernossipHast cBsA3b. (CxeMbl 0Opa3oBaHMs KOBWIGHTHOM CBA3M JJIi OWHApHBIX COEIMHEHUIL.
MouekynspHble 1 aTOMHBIE KPUCTAUNINYECKUE PELIETKH, U CBOMCTBA BEILIECTB C 3TUM THUIIOM PEIIETOK.

DNEeKTPOOTPULIATENBHOCTD. P anekTpooTpunatenbHocTH. KoBasieHTHas nosisipHasi XMMUYECKast
cBs3b. Jlumosb. CxeMbl oOpa3oBaHMsI KOBAJIEHTHOM IOJIAPHOW CBSI3U JUIsl OMHAPHBIX COEIMHEHUM.
MounekyJIIpHbIE U ATOMHBIE KPUCTAJUINYECKUE PELIETKH, CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

Mertannuueckass XMMUYECKasl CBA3b M METAJNIMYECKas KpucTalauueckas pemi€rka. CBolicTBa
BELIECTB C 9TUM THUIIOM pelI€ToK. EnuHas mpupona XMMUYECKHUX CBS3EH.

Crenenp okucieHus. CpaBHEHHE CTENIEHM OKHUCIEHUs M BaleHTHocTu. [IpaBmna pacuéra
CTeIeHel OKucieHus 1o GpopMysiaM XUMHUYECKUX COSMHEHUH.

OKHCIUTENIBHO-BOCCTAHOBUTENbHBIE  peakimu. OnpeneneHue CTENEHEW OKHUCIEHUs s
3JIEMEHTOB, O0Pa3yIOIIMX BELIECTBA PA3HBIX KJIAaccOB. Peaknmum MOHHOrO OOMEHAa M OKUCIUTEIHHO-
BOCCTAHOBUTENbHbIE peakuuu. OKUCIUTENb U BOCCTAaHOBUTENb, OKHCIEHHE M BOCCTAaHOBJICHUE.
CocraBiieHUe ypaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKUUN METOJOM 3JIEKTPOHHOTO
Oananca.

JdeMoHcTpamun

. Buneo ¢parmenTs! u cnaiinel «MloHHAass XUMHYECKAst CBSA3D ».

. Komnexknus BemecTs ¢ HFOHHOM XMMUYECKOM CBSA3BIO.

. Mopenn HOHHBIX KPUCTAIUIMYECKUX PEIIETOK.

. Buneodparments! u cnaiipl «KoBaleHTHassXUMUYECKast CBA3bY.

. Komteknyst BemecTB MOJIEKYJISIPHOTO U aTOMHOTO CTPOECHHSI.

. Mopenu MONIEKYJISPHBIX U aTOMHBIX KPUCTAININYECKUX PEIIETOK.

. BuneogparmenTs! u cnaiiipl «MeTtananueckasi XMMHUUECKas CBSI3b.
. Komnekuust «MeTtasuibl U crijiaBbD».

. BzanmMo/eiicTBre [IUHKA C CEPOii, COISIHOM KUCIOTOM, xopuaom meau (11).
. I'openue Marnusi.

. B3auMozeicTere XJIOpHOU U CEPOBOJLOPOIHOMN BOJBL.

JlabopaTropHblie ONBITHI
29.  U3srorosneHue MOJEIH, UILIKOCTPUPYIOLIEH CBOMCTBA METAIUIMYECKOM CBA3H

ConepxaHnue nporpamMmal
Xumusa 9 kaace
(68 uacos, 2 yaca B HeeJH0)

IHoBTOpEeHue U 00001MIeHHE CBeIeHUIT IO Kypcy 8 Kiacca

bunapubsie coenuHenus. Okcufpl cojeoOpasymoomue U HecojleoOpasyromme. [HapoKCHIbL:
ocHOBaHUs, aM(poTepHbIe, KHCTOTHL. CpeHue, KUCIIbIe, OCHOBHBIE COJIH.

O06o001ieHre cBeIeHUH O XMMHMUYECKHUX peakuusax. Krmaccupukanus XUMHUYECKUX peakUuil 1o
pa3IMYHBIM OCHOBAaHHSIM: COCTaBY W YHUCIy PEAarHpyIOIIUX W O0Opa3yOIIUXCS BEIIECTB, TEILIOBOMY



3¢ eKTy, HampaBIeHUIO, U3MEHEHUIO CTETCHEH OKHCICHHS 3JIEMEHTOB, O0pa3yIOIIMX pearupyromnme
BEIIECTBA, (pase, NCIOIb30BaHUIO KaTaINU3aTOPA.

IIonsiTHE O CKOPOCTHM XMMHMUYECKOW peakuuu. PakTopsl, BIUAIOIIME HA CKOPOCTh XUMUYECKHUX
peaKIMii: TMpUpOJa pEearupyroIIuX BEIIECTB, HMX KOHIEHTpalWs, TEMIeparypa, IUIOMaib
COIIPUKOCHOBEHUS, HaNu4Ke Kataiuzaropa. Karanus.

JdemMoHCTpauMu

. O3HaKOMJIEHHE € KOJUIEKLUSIMU METAJIJIOB U HEMETAJIJIIOB.

. O3HaKOMJIEHHE C KOJUIEKLUAMU OKCU0B, KUCIIOT U COJEH.

. 3aBHCUMOCTh CKOPOCTH XUMHUYECKOW PEAKLIUU OT MPUPOJIbI PEarupyroNuX BEIIeCTB.

. 3aBHCUMOCTh CKOPOCTH XUMHUYECKOW pPEAaKUMU OT KOHIEHTPAUU pPearupyrommx
BEIIECTB.

. 3aBHCUMOCTh CKOPOCTH XUMHUYECKOW PEAKLIUH OT IJIOLIa 1

CONPUKOCHOBEHHMSI pEarupyromnuX BEeIIEeCTB («KUTISIIIUN CIO).

. 3aBHCUMOCTH CKOPOCTH XUMHUYECKOW PEAKIIUU OT TEMIEPATYPhl pearupyroniix BEIECTB.

JlaGopaTopHble ONBITHI

1. B3anmoaeiicTBre aMmMuaka U XJ0poBOJIOPOIA.

2. Peakiius HeWTpaIU3aIInH.

3. Ha6motenue TerwmoBoro 3dexra peakuu HeUTpan3arui.

4, BsaumopeiictBue cepHoii kuciaoTsl ¢ okcugom meau (II).

5. Paznoxenne nepokcuia BOZOPOAA ¢ IIOMOIIBIO KaTaja3bl KapTodes

6. 3aBHCUMOCTh CKOPOCTH XMMHUYECKOW PEaKIH OT MPHPOJbI pPEarupyrolinx BEIIeCTB Ha

puMepe B3aUMOCHCTBHS pacTBOPOB THOCYNb(haTa HATpUs U XJopuaa Oapusi, THOCyiIbdaTa HATPUS U
COJISTHOM KHMCJIOTHI.

7. 3aBUCHMOCTh CKOPOCTH XHWMHMUYECKOW peakiuu OT NPHUPOAbl METAUIOB TMPU UX
B3aMMOJEHCTBUHU C CONSIHOM KHUCIOTOM.

8. 3aBUCHMOCTh CKOPOCTH XMMHYECKOW peaKkIuu OT MPUPOABI KUCIOT MPU B3aUMOICHCTBUU
HUX C JKEJIE30M.

9. 3aBUCHUMOCTb CKOPOCTH XUMHUUYECKOW PEAKIIMH OT TEMIIEPATYPHI.

10.  3aBHCHMOCTBH CKOPOCTH XUMHUYECKON PEAKIIUM OT KOHIICHTPALIUH.

11. 3aBucMMOCTL CKOPOCTM XMMHYECKOM PpEAKIMH OT IUIOMIAAU  CONPHKOCHOBEHHMS
pearupyroux BeIecTB.

12 3aBHCHMOCTD CKOpPOCTH XUMHYECKOH pCaKkuu OT KaTajinu3aTopa.
XuMHu4yecKue P€aAaKIUM B pacTBOpax 3JJ€KTPOJIUTOB

[TonsiTie 00 SMEKTPOMMTHUECKOW THUCCOIUAIMN. DJIEKTPOIHUTHI U HEIJIEKTPOJUTHI. MeXaHu3m
JUCCOLIMAIMU  JJIEKTPOJIUTOB C PA3JIMYHBIM  XapakTepoM CBs3U. CTENeHb JIIEKTPOIUTHYECKOMN
mucconranui. CUIbHBIE U CIIa0ble 3JEKTPOIUTHI.

OCHOBHBIE MTOJIOKEHHSI TEOPUH IEKTPOTUTHUYECKON Juccormanuu. Kinaccudukanys noHOB U X
cBoiicTBa. KHCIOTHI, OCHOBaHUS M COJM KakK JEKTPOIUTHI. VX Kilaccudukanus u Tuccorranus.

OO0ue XMMUYECKHEe CBOMCTBAa KUCIOT: U3MEHEHHE OKPAaCKU WHAMKATOPOB, B3aUMOJIEHCTBHE C
MeTaJlJIaMHi, OKCUJAAMU U TUAPOKCUIAMH METAJJIOB U COJMISIMH. MOJEKyJIIpHble U HOHHBIE (IIOJIHBIE U
COKpalIEHHbIE) YPABHEHHUSI pEaKInil.

XWMHYECKUH CMBICI COKPAIIEHHBIX YPAaBHEHHU. YCIOBHA MPOTEKAHHUS PEAKIUN MEXKIY



3JIEKTPOJIUTAMHU JI0 KOHIIA. Psi1 akTUBHOCTH METaJIOB.

OOmmpe XUMHYECKHE CBOMCTBA IIEIOYEl: B3aMMONEHCTBHE C KHUCIOTaMH, OKCHIAMH
HEMeTaJlJIoB, coisiMU. OOIue XMMHUECKUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM: B3aUMOJICHCTBUE C
KHUCJIOTaMU, PA3JIOAKEHUE IPU HATPEBAHUU.

OO0me XMMHUYECKUE CBOMCTBA CPEAHUX COJICH: B3aMMOJICMCTBHE C KHCJIOTAMH, INEIOYAMH,
COJIIMH ¥ MeTaJuIaMH. B3anMoieiicTBHE KUCIIBIX COJICH CO IEIIOYaMH.

I'maponus, kak OOMEHHOE B3aMMOJCUCTBHE COJICH ¢ BOAOW. ['MIpOIM3 CONMM  CHUIILHOTO
OCHOBaHHS M CJIa00# KUCIOTHL. [ MIpoIn3 CoTu C1aboro OCHOBaHMS M CHIIbHOU KuCIOTHI. [lIkana pH.

CBoiicTBa KHUCJIOT, OCHOBAaHHI, OKCHJIOB M COJI€M B CBET€ TEOPUM AJICKTPOJIUTUUYECKOM
JUCCOUMAIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA.

JdemMoHCTpaumu.

. HcnpiTanne BemecTB U X pacTBOPOB Ha 3JIEKTPOIPOBOTHOCTb.

. 3aBHUCHMOCTD AJIEKTPOIPOBOTHOCTH YKCYCHOM KHUCIOTHI OT KOHIIEHTPAIIHH.
. JIBrOKEeHHE OKPAIICHHBIX HOHOB B 3JICKTPUUYECKOM IT0JIE.

. OmpeneneHue xapakTepa cpebl B pacTBOpax COJICH.

JlabopaTopHble ONBITHI.

13.  Jluccoumanus cnabbIX SIEKTPOIUTOB HA IIPUMEPE YKCYCHOM KUCIIOTHI.

14. H3meHeHue OKpacKH MHAMKATOPOB B KUCJIOTHOM Cpeie.

15.  Peakuus HeliTpanu3ainuu pacTBOpa IEIOYM Pa3IUYHBIMU KUCIOTAMH.

16. Tlomyuenue ruagpoxcuna meau (11).1 ero B3anmMogeicTBHE C Pa3IMYHBIMU KHCIOTAMH.

17. BsaumopeiicTBue CHIIBHBIX KUCIOT ¢ okcuaoM meau (11).

18-20. B3zanmopeicTBUE KUCIOT C METAJIAMHU.

21. KauecTBeHHas peakuus Ha KapOOHAT-HOH.

22.  Tlony4eHue CTyIHS KDEMHUEBOU KUCIOTHI.

23.  KadecTBeHHas peakuys Ha XJOPH/ - I CYJIb(paT-HOHBI

24.  V3MmeHeHHe OKPaCKU MHIMKATOPOB B IIETOYHOM CpEIE.

25.  BsauMopelCTBHUE MIENOYEN C YIIEKUCIBIM Ta30M.

26.  KayecTBeHHas peaklys HA KATHOH aMMOHHUSI.

27. Tlonyuenne ruppokcuna meau (1) u ero pasnoxenne.

28.  BzaummogeiicTBue KapOOHATOB C KMCIOTAMH.

29.  Tlonyuenne ruapokcuna xenesa(lll).

30.  BsaumopeiicTBre xene3a ¢ pactBopom cynbdara meau (11)

IIpakT4yeckune padoThI

1. CBolicTBa KHCIIOT, OCHOBAHHWM, OKCHJIOB M COJIEM B CBETE€ TEOPUH DJICKTPOJIUTHUYECKOU
JUCCOLUAIMN U OKHACIUTEIBHO -BOCCTAHOBUTENBHBIX PEaKIIUN

Hemerasibl M X COeIUHEHUS

CrpoeHne aToMOB HEMETAUIOB W UX TMojoxeHne B Ilepumonnueckoir cucreme. Psn
ANEKTPOOTpULIATENBHOCTH. KpHCTalmmyeckne pemeéTkd HEeMETauloB —  IPOCTBIX — BEIIECTB.
Amnorponusi U e€ mpuuuHbl. DU3HMYECKHWE CBOWMCTBa HeMeTaioB. OOmMe XUMUYECKHE CBOWCTBA
HEMETAJUIOB: OKUCIIUTEIIBHBIE U BOCCTAHOBUTEIIbHBIE.

I"ajiorensl, CTpOEHHE UX aTOMOB U MOJIEKYJ. PU3NYECKUE U XMMUYECKUE CBOMCTBA T'AJIOTCHOB.
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB TaJlIOT€HOB B 3aBUCHMOCTH OT UX INOJIoKeHUs B Ileprognueckon
cucreme. HaxoxieHne rajJoreHoB B IPUPOJE U UX NMOITYYeHHE. 3HAUEHUE U IPUMEHEHHE IaJIOT€HOB.
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['amoreHOBOJOPOIBI W COOTBETCTBYIOIIME WM  KHUCJOTHI:  IUIABUKOBAas,  COJSHAs,
OpomMoBOJOpOHAst, HonoBoJopoaHas. ['amorenuasl. KadecTBeHHBIE peaklIMM Ha TaJlOr€HUI-HOHBI.
[TpumMeHeHne COeAMHEHUH raIoTeHOB U UX OMOJIOTHYECKas pOJIb.

OO6mas xapakrepuctuka 3yeMeHTOB VIA-rpynmel. Cepa B mpupoae M €€ IOJIy4YEHHUE.
AnnoTtponHbie MOIU(UKALIUU CEPBI U UX CBOMCTBA. XUMHUYECKHE CBONCTBA CEPhI U €€ MpUMEHEHHE.

CepoBoJOopo/i: CTPOCHHE MOJIEKYJbl, (pU3MUEecKHe M XMMHYECKHE CBOMCTBA, IOJyYeHUE U
3naueHue. CepoBoiopoanas kuciota. Cynbduabl 1 ux 3HaueHue. JIroMuHopOopHI.

Oxkcup cepsl (1V), cepaucras kuciora, cyabputel. KauecTBeHHas peakuus Ha CyIb(QUT-UOH.

Oxkcun cepsr (VI), cepras xkucnora, cynbdatel. Kpucramiorunparel. KauecTBeHHast peakius Ha
Cynb(aT-HoH.

CepHass KuCIOTa - CHIBHBIA 3JeKTpoiauT. CBOHCTBa pa30aBICHHON CEPHOM KHCIOTHI, Kak
TUIUYHOW KHUCIIOTHI: B3aMMOJICHCTBHE C METaUIaMH, OCHOBHBIMH M aM(OTEpHBIMH OKCHAAMH,
OCHOBaHUSIMU U aM(OTEPHBIMU TUIPOKCUIAMU, cosiMU. KauecTBeHHas peakiiys Ha Cyib(aT-HOH.

OOmass xapakTepucTuka »3JeMEeHTOB VA-Tpymmbl. A30T, CTPOCHHE aToMa M MOJIEKYJIBL.
duznyeckue U XMMHUYECKHUE CBOICTBA U MPHUMEHEHHE a30Ta. A30T B MPUPOAE U ero Ouojoruyeckas
pOJIb.

AMMHaK, CTpOCHHE MOJIEKYJIbI M (PU3NYECKHE CBOWCTBA. AMMHUAYHAas BOJa, HAIIATBIPHBIN CIIUPT,
ruapar amMMuaka. JIOHOpHO  -aKIEeNTOpHBIH  MeXaHW3M  00pa3oBaHUS KaTHOHA  aMMOHHUSI.
BoccranoBurenbHble cBoiicTBa ammuaka. Coinu aMMOHUS U UX NpuMeHeHne. KauecTBeHHas peakuus Ha
KaTHOH aMMOHHUSI.

Oxkcunpl a3oTa: HecojaeoOpas3yrolue U KUCIOTHbIe. A30THCTas KHCIOTa U HUTPUTHI. A30THas
KHUCJI0Ta, €€ MoJlydyeHue U cBoicTea. Hurparsl.

®ochop, crtpoenne aroma u amiorpornus. Docounsl. dDochun. Oxcua docdopa(V) u
oprodochopnas kucnora. Docharel. Pochopusie ynodpenus. MHCEKTULIHIBI.

OO6mas xapakTtepucThka 3JeMeHTOB [V A-rpynmbl: 0COOEHHOCTH CTPOCHHSI aTOMOB, MPOCTHIX
BEIIECTB M COCNMHEHHWH B 3aBUCUMOCTH OT IIOJIOKEHHUS 3JeMeHTOB B Ilepmomndeckoit cucreme.
VYrinepoa. AnnorponHeie Moaudukanuu: anmas, rpadutr. AMOpGHBIA YIJIEpOl W €ro copTa: caxa,
aKTUBHUPOBAHHBI yroiab. AjcopOumsa. Xwumuyeckue cBoicTBa yriepoja. Kokcoxumuueckoe
MIPOM3BOJICTBO U €ro mpoaykiws. KapOumpl.

Oxkcun yriepona(ll): crpoenne Mosekyinsl, moiaydeHue u ero coiictBa. Okcun yriepona(lV):
CTpOCHHE MOJEKYIbI, MOMyuYeHHe W ero CBOWcTBA. YroibHas Kkuciora. COmu yrolbHON KHCIOTHI:
KapOOHATHI U THIPOKapOOHAThL. TeXHUYecKas ¥ MUIIEBasi CO/a.

Heopranuueckue M OpraHM4yecKHe BeLIECTBA. YTJIEBOAOPOJAbl. XUMHUYECKOE CTPOECHHE
OpPTaHUYECKUX BEUIECTB, KaK MOPSIOK COEANHEHHSI aTOMOB B MOJIEKYJIE TIO BAJICHTHOCTH.

MertaH, 3TaH, KaK TpeAeibHBIC YIIEBOJAOPOABI. OTHIEH M AaleTWICH, KaK HelpenelbHbIe
(HeHaChITIEHHBIE) YTIIeBOIOpOo L. ['openue yriaeBomopoaoB. KadecTBeHHBIE peakliny Ha HETpeaeIbHbIC
COCIMHEHMSI.

DOTUJIOBBIN COUPT, €ro MojlyueHue, NpuMeHeHue u (usunonorudeckoe AeicTBue. TpExaroMHbIN
cnupT mmiepuH. KadecTBeHHash peakiusi Ha MHOTOATOMHBIC CIUPTHI. YKCYCHas - TPEICTaBUTENh
KJ1acca KapOOHOBBIX KHCIIOT.

Kpewmuuii, ctpoenue ero atoma u coiictBa. Kpemuuit B npupone. Cununuasl u cuinad. OKCHI
kpemuus(1Y). KpemuueBas kucinora u e€ conu.

[Tpon3BoCTBO CTEKIIA M IeMeHTa. [IpOIyKIHs CHIIMKaTHOW TIPOMBIIIJICHHOCTH: ONTHYECKOEe
BOJIOKHO, KepamuKa, dhapdop, dasHc.

OnTHueckoe BOJIOKHO.
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Hemeranner B npupone. @pakiuoHHas MEpPEeroHKa *KHUIKOTO BO31yXa Kak CHoco0 MOTydeHus

KHCJIOPOAa, a30Ta, aprona. [lomydyenue pocdopa, kpeMHus, XJI0pa, Hoaa. DIEKTPOIU3 PaCTBOPOB.

[TonydyeHune cepHON KHUCIIOTHI: ChIPbE, XMMU3M, TEXHOJIOTHYECKAsl CXEMa, METOJT KUIISIIETO CJIOS,

NPUHIUIBL TEIUIO0OOMEHA, MPOTUBOTOKAa M LupKymauuu. Oneym. I[Ipom3BoacTBO ammmaka: ChIPBE,

XHUMHU3M, TEXHOJIOTHYECKAasA CXEMa.

JdemMoHCTpauMu

Komneknus HemeTannos.

Mopenu KpUCTAIIMYECKUX PEIIETOK HEMETAIIOB: aTOMHBIE M MOJIEKYJISIPHBIE.
O30HATOP U MPUHIIMIIBI €T0 PAOOTHI.

['openue HeMeTaIOB - MPOCTHIX BEIIECTB: cepbl, (pocdopa, APEBECHOTO YTIIIs.
OO0pa3s1pl TaJIOreHOB - IPOCTHIX BEIIECTB.

B3anMozeiicTBre raJloreHoB ¢ METAJIJIaMHU.

BriTecnenue xsiopa 6poMoM WM Hoja U3 pacTBOPOB UX COJEH

Kosneknus mpupoIHbIX COEAMHEHUN XJIOPA.

B3anmoneiicTBre cepbl ¢ METAIIAMM.

I'openue cepsl B KUCIOpoOIe

Komnexnus cynbOuaHbIX pyI.

KagectBenHast peaxiust Ha Cynb()uI-noH

Ob6eciuBeunBaHNE OKPALICHHBIX TKaHEH U [BETOB CEPHUCTHIM T'a30M.
B3anMopeiicTBre KOHLIEGHTPUPOBAHHON CEPHOM KUCTIOTBI C MEABIO.
OO0yrinnBaHue OpraHUYECKUX BEIECTB KOHIICHTPUPOBAHHON CEPHON KUCIIOTOM.
Juarpamma «CoctaB BO3gyxay.

Buneodparments! u cnaiiasr «I[Itnubu 6a3zapbiy.

[Tonyuenue, cobupanue U pacio3HaBaHUE aMMHAKa.

Paznoxenue 6uxpomara aMMOHHUSI.

B3anmoneincTere KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEZBIO.

I'openue uyepHOro nmopoxa

PasnoskeHne HUTpaTa Kajaus ¥ TOPEHUE IPEBECHOIO YrojbKa B HEM

OO6pa31bl NpUPOAHBIX coeAMHEHUH (ocdopa.

I'openue pocdopa Ha Bo3yXe U B KUCIOPOJIE.

[Tonyuenue 6enoro pocdopa u UCBITAHHE €TO CBOMCTB

Konnexknust «O6pa3iisl MpUPOIHBIX COSTUHEHUN YTIAEPOIar»

Iloptper H. [I. 3enunckoro. IlornomeHne akTUBHUPOBAaHHBIM YIJIEM DPACTBOPEHHBIX

BCIICCTB HMJIU I'a30B.

YeTpoicTBO IPOTUBOTA3a.

Monenu MoeKys MeTaHa, 3TaHa, TUJIEHA U alleTUJICHA.

B3aumoneiicTBue aTuieHa ¢ OpOMHOI BOJION M pacTBOPOM IEpMaHraHaTa Kajus.
OO0ue XMMUYecKre CBOMCTBA KUCIIOT Ha MMPUMEPE YKCYCHOU KUCIIOTHI.
KauecTBeHHas peakiiysi Ha MHOTOATOMHbBIE CITUPTHI.

Konnexnust «O6pa3iisl MpUPOIHBIX COSTUHEHUN KPEMHHUSI.

Komiekuus crekiia, KEpaMUKH, IEMEHTA U U3/1€TUH U3 HUX.

Komtekuus npoyKuy CUIIMKAaTHOM MPOMBIIIIIEHHOCTH.

Buneodparments! u cnaiasl «IIpou3BoACTBO CTEKIIA U [IEMEHTAY.
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® Komnexmus ((HpI/IpO,Z[HI)IG COCAMHCHUS HEMCTAIIOB.

° Buneodparments! u cnaiiapl «DpakIMOHHAS TEPETOHKA KUKOTO BO3AYXa»

o Buneodpparmentet u cnaiasl  «llomydeHue BoAopoja, KHCIOpPOJa U TaJOreHOB
AIEKTPOJIUTUYECKUM CTIOCOOOM).

. Mopenu anmnapaToB AJi IPOU3BOJICTBA CEPHOUM KUCIIOTHI.

. Mopenp KUnsimero cios.

. Mogenp KOJIOHHBI CHHTE3a aMMHaKa.

. BuneodparmenTst u cnaiiasl «[Ipon3BoACTBO CEpHON KUCIOTHIY.

. Buneodparments! u cnaiiast «I[Ipou3BoacTBO aMMHaKa.

. Komnexkuust «CpIpb€ A1 OTyUEHUsI CEPHOM KUCIIOTBI».

JlaGopaTopHbie ONBITHI

31l.  PacnosHaBaHME ralOreHUI-HOHOB.

32.  KauecTBeHHbIE pEAKLIUH Ha CYIb(aT-HOHBI.

33.  KauecTBeHHas peakuys Ha KATHOH aMMOHHMS.

34.  Xumudeckue CBOMCTBA a30THOM KUCIIOTHI, KaK DIIEKTPOJINTA.

35.  KauecrtBennble peakuuu Ha Gpochar-uoH.

36.  Ilony4eHue u CBOMCTBA YTOJBHON KUCIIOTHL.

37.  KauecTBeHHas peakuus Ha KapOOHAT-HOH.

38.  IIpomyckaHue YrIIEKHCIIOrO raza 4epe3 pacTBOP CHIIMKATa HATPHSL.
IpakTHyeckne padoTsl

2. N3y4yeHne cBOMCTB COISTHOM KHCIIOTHI.

3. N3yueHue CBOMCTB CEpHOI KUCIIOTBHI.

4, [losnyyeHne amMmmuaka 1 U3y4eHHE €ro CBOMCTB.

5. [Tonyyenue yriaekucioro ra3a u U3y4eHue €ro CBOMCTB.

MeTajibl M UX COeAMHEHUS

[Tonoxxenue meramnoB B [lepuoguueckoil cucteMe xumuueckux aemeHToB [I. 1. Menpaeneesa,
CTPOE€HHE HMX aTOMOB M KpHUCTaUIOB. Mertamnnueckass CBsi3b M MeTajuIMuecKas KpUCTaJUIMYecKas
pemérka. @PU3MYECKUE CBOMCTBA METAJIOB: DJJIEKTPO- U TEIUIONPOBOJHOCTH, OTPAKAOLIAS
CHOCOOHOCTB, MIACTHYHOCTD. CIIIaBbl YEPHBIE U LIBETHHIE.

Meramibl Kak BOCCTAHOBHUTENH. OJIEKTPOXUMHUYECKUU psia HanpsbkeHuidl. B3ammopeicTBue
METaJUIOB C HEMETAJJIaMH, OKCUIaMH, KAUCJIOTaMH, COJISIMU. AJTFOMUHOTEPMHS.

CtpoeHue aTOMOB M TPOCTHIX BEMIECTB IIEIOYHBIX METAUIOB. 3aBUCUMOCTb (PU3UYECKHX U
XUMUYECKUX CBOMCTB MIEJIOYHBIX METAUIOB OT 3apsA/oB siaep uX aroMoB. OKCHIBI M THUIPOKCHIBI
[IEJIOYHBIX METAJIOB, UX MOJIYyYE€HHE, CBOKMCTBA, IPUMEHEHHE. BakHENIIME COMU MIETOYHBIX METAJUIOB,
MX 3HAYEHUE B JKMBOM U HEXKMUBOU MPUPOJIE U B )KU3HU YEIIOBEKA.

CtpoeHue aroMOB M TMPOCTHIX BEIIECTB IIETOYHO3EMENBHBIX METAJIOB. 3aBUCHUMOCTh
(GU3MYECKUX W XUMHUYECKHX CBOMCTB INEIOYHO3EMENbHBIX METAJIOB OT 3apsjoB sAEp WX aTOMOB.
Okcuabl U TUIPOKCUAIBI IIETOYHO3EMENIbHBIX METaUIOB, MX IMOJYyY€HHE, CBOWCTBA U IMPUMEHEHHE.
Baxwnerimme conu mENOYHO - 3EMENBHBIX METAUIOB, UX 3HAYEHHWE B MPUPOAE U KU3HU YeJOBEKa.
KapOonaTs! 1 ruApOKapOOHATHI KAJTBIIHS.

JKéctkocth BOMBI: BpeMeHHass W mocTosiHHas. CrocoObl yCTpaHEHHUs! BPEMEHHOM >KECTKOCTH.
CriocoObl  ycTpaHeHMsI MOCTOSHHOM xEcTkocTu. Monuthl. CoeAMHEHHs aIOMHHHMS B MPHPOJIE.
XuMu4deckue cBocTBa amoMuHUsI. OCOOCHHOCTH OKCHJIA M THIPOKCHUIA ATFOMUHUS Kak aM(pOTEPHBIX
coeuHeHNH. Baxkneire conu anfoMuHUS (XJIOpUI, cynbdar).
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OcobenHocTH cTpoeHus aToMa xkenesa. XKenezo B mpupoe. BaxHeiimue pyast xene3a. OKCHIbI
u ruapokcuabl xeneza(ll) u sxenesa(lll). Comu xeneza(ll) u xenesa(lll). OOnapyxeHHe HOHOB
KAaTHOHOB JKeJle3a B pacTBOpE. 3HAaUEHHUE COEIMHEHUH JKele3a.

Koppo3ust xumuueckass U 3JIEKTPOXUMHUYECKas. 3allMTa METAIJIOB OT KOPpPO3uWU. MeTallibl B
npupoje: B CBOOOAHOM BHJe U B Buae coenuHeHuil. Ilonsarue o meramtypruu. UépHas u 1BeTHas
Metaimyprus. [lupomeramnyprus, TUAPOMETAJUTYprusi, 3JIEKTpOMETaLTyprus. JlOMeHHbIN Mpolecc.
[lepepaboTka yyryHa B cTallb. DIEKTPOIN3 PACILIIABOB.

JdemMoHCTpauMu

. B3anmMopeiicTBre HaTpus, JIUTHS U KalbLUs C BOAOK.

. ['opeHue HaTpus, MarHus U xee3a B KUCIOPOJe.

. Benblimka TepMUTHOR CMECH.

. B3anmoneiicTBre cMecH MOPOUIKOB CEPBI U KEJe3a, [IMHKA U CEPBI.

d BzaumopeiicTBue alfOMUHUS C KUCIOTaMH, IIEJI0YaMH U BOJIOM.

. B3anmMopencTaure xkene3a u MeIu C XJI0pOM.

. B3anMozeincTere Meau ¢ KOHUEHTPUPOBAHHOW CEPHOM KMCIIOTOM M a30THOM KHCIOTOU
(pa30aBICHHOM U KOHIICHTPUPOBAHHOM ).

. Oxpacka 11aMeHU COEUHEHUSIMHU 1IET0YHbIX METAJJIOB.

. Oxpacka I1aMeHU COeUHEHUSIMU 1ENOYHO3EMEIbHBIX METAJUIOB .

. lNamenue u3BecTu BOJOM.

. [Tonyuyenue KECTKON BOABI B3aUMOIECUCTBUEM YITIEKHUCIIOTO I'a3a C U3BECTKOBOM BOJIOM.

. YcTpaneHue BpeMEHHOM KECTKOCTH KUIISTYUEHUEM U 100aBKOM COJIBI.

. YcTpaHeHne MOCTOSHHOM JKECTKOCTH T00aBKOM COJBI.

. VoHUTBI ¥ IPUHLIUT UX IEHCTBHS (BUACO(PPArMEHT).

. Kosmekuust npupoaHbIX COCTUHEHUN aTFOMUHUSL.

. Buneodparments! u cnaiapl «OKCHT aTFIOMUHUS U €70 MOAU(DUKAITII.

. [Tonmyyenue ampoTEepHOro TMIPOKCHAA ATIOMUHUS U UCCIIEIOBAaHUE €r0 CBOMCTB.

. Komnekuust « XuMu4ecKkre HCTOUHUKH TOKa.

. Pe3ynbTarhl AIUTENBHOTO DKCIEPUMEHTA 10 U3YYEHUIO KOPPO3HH CTalbHBIX M3ACIUN B
3aBUCUMOCTH OT YCJIOBHM MPOLECCOB.

. Boccranosnenue menu u3 okcuaa meau(ll) Bomopomom.

. Buneodparments! u cnaiiabsl « [pou3BOICTBO UyTyHA U CTAIIH.

. Buneogparments! u cnaiiasl «3aenus u3 yyryHa v cTaam.

. Buneogparments! u cnaiiasl «I[por3BOICTBO aIFOMUHUS.

JlaGopaTopHbie ONBITHI

39.  BsaumopeiicTBue xene3a ¢ pactBopom cyibdara memu(ll).
40.  Tlomy4eHHe U3BECTKOBOI BOIBI U OMBITHI C HEH.

41.  Tlonyuenue ruapoxcunos xeneza(ll) u (I11).

42. KayecTBEHHbIE PEAKIIUM HA KATHOHBI JKENE3a
IIpakTuyeckue padoTnl

6. [Tonmy4yeHue >xecTKOM BOJIBI U CIIOCOOBI €€ yCTpaHEHUsI.

7. Pemienue skcriepuMeHTaIbHBIX 33a4 10 TeMe «MeTauibi».

XuMus M OKpyKamouias cpeaa
Crtpoenue 3emnu: siApo, MaHTHSA, 3€MHas KOpa, MX XUMHUYecKHil coctaB. Jlutocdepa u eé
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xuMuyeckuil coctaB. Munepainbl. Pynael. Ocagounsie nopoasl. [losne3Hbsie nckomaemble. XUMUYECKH
cocraB rupochepsl. XUMUYECKHI COCTaB aTMOC(EPHI.

HcTouHnKM XMMHMUYECKOTO 3arpsi3HEHHs] OKpyskaromied cpeabl. [71o00aibHbIe 3KOJOTUYECKUE
POOJIEMBI YeJI0BEUECTBA: TAPHUKOBBIN 3P PEKT, KUCIOTHBIC JOXKIH, 030HOBBIC ILIPhI. MeXIyHAPOTHOE
COTPYJHMYECTBO B OOJACTH OXPaHBl OKPYKAIOIIEH Cpeabl OT XUMHUYECKOTO 3arps3HeHHs. «3enéHas

XUMHUSI.
JdemMoHCTpauMu
. Buneogparmentst u cnaiinbl «Ctpoenne 3eMin U €€ XUMUYECKHA COCTaB.
. Kosekuus MUHEPaIoB ¥ TOPHBIX IIOPOA.
. Komnexnus «Pyasl MeTamuioBy.
. Buneodparmentst u cnaiiibl «l 106anbHbIE SKOIOTUYECKHE TPOOIEMBI YEIOBEUECTBAY.

JlaGopaTopHbie ONBITHI

43.  U3ydeHue rpaHura.

O0o0menne 3HaHUH 110 XMMHH 32 KYPC OCHOBHOM IIKOJIBI.

IMoaroroBka k OCHOBHOMY IrocyiapcTBEHHOMY 3K3aMeHY

CTpOGHI/Ie aToMa B COOTBCTCTBHUH C ITOJIOKECHHEM XHUMHUYCCKOI'O 3JICMCHTA B HCpHOI{H‘IGCKOﬁ
cucreme. CTpoeHHUE BEIIECTBA: XUMUYECKas CBSA3b U KPUCTAJUIMYECKUE PEIIETKH. 3aBUCUMOCTb CBOMCTB
00pa30BaHHBIX 3JIEMEHTAMU MPOCTHIX BEUIECTB (METAIOB, HEMETAJUIOB, OJAaropoJHBIX Ta3oB) OT
IIOJIOKCHUA 2JICMEHTOB B HepHOHquCKOﬁ cucreme. Turonorus HCOPTraHUYCCKUX BCUICCTB, ACIICHHUEC UX
Ha KJsaccsl ¥ rpynnsl. [Ipeacrasureny.

[Tpu3Haku U ycrnoBHs NPOTEKaHUS XUMHUYECKUX peakuuid. TUIoaorus XMMHYECKUX peakluil mo
pa3IUYHBIM OCHOBaHUAM. Peakiiun HoHHOTro ooMeHa. OKUCIUTENbHO-BOCCTAHOBUTEIbHbBIE PEAKIIHH.

XUMHUECKHE  CBOMCTBA  IPOCTBIX  BELIECTB.  XapaKTEepHble  XUMHMUYECKHE  CBOMICTBA
COJIe00pa3yOIUX OKCHJIOB, THIPOKCHAOB (OCHOBAHHH, KHUCIOT M aM(pOTEPHBIX TUAPOKCHIIOB), COJIEH.

Y4yeOHO-TeMaTHYECCKUH IJIAH

HaunmenoBaHue pasienos KonnyectBo B TOM uncne Ha nmpoBeeHue
(Tem) 4acoB 110 IIpakTnuecku KoHTposbHBIX
nporpamme X pabot pabor
8 knacc
IlepBoHa4YaIbHBIE XUMHYECKHE 14 1 1
HOHSATHS
Baxkneiimue npencraBuTenu 17 3 1

HCOPraHMYCCKUX BCIICCTB.
KonngecTBeHHBIE OTHOIICHHS B

XUMUHU
OCHOBHBIC KJIaCChI 8 1 1
HEOPraHWYECKUX COCIUHEHUN

[Tepunoguueckuit 3aK0H u 8

Ilepnonnueckas cucrema

XUMHYECKHX 3jemeHToB . U.
MenneneeBa u CTpOEHUE aToMa

Xumnyeckas CBSI3b. 13 0 1
OKHUCITATENBHO -
BOCCTAHOBHUTENIbHBIE PEAKIIUU
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Peseps 8

Hroro 68 5 4
9 knacc
[ToBTOperne u  0000MmIEeHUE 5

CBEJICHUH MO Kypcy 8 Kiacca.
XUMUYECKUE PEAKIIUU

XHUMHYECKUE peakiu B 9 1
pacTBopax

Hewmerasuiel 1 uX coeTUHEHUS 25 4 1
MeTaminl 1 X COSTMHEHUS 17 2 1
XuUMHS ¥ OKpYXKaromias cpeia 2

O0001IcHNEe 3HAHUM 10 XUMUU 10 1

32 KypC OCHOBHOW IIKOJBI.
[logrotoBka k  OcHOBHOMY
rOCyIapCTBEHHOMY  DK3aMEHY
(0I'9)

Hroro 68 6 4

ILnanupyemMble pe3yJbTAaThl 0CBOCHHS Y1eOHOI0 NpeaAMeTa

[To 3aBepmieHMIO Kypca XMMHM Ha 3TaHE OCHOBHOI'O 00ILEro o0pa3oBaHMsI BbITYCKHUKHU
OCHOBHOM IIKOJIBI JOJKHBI OBJIAJIETh CIEAYIOIUMU PE3yIbTaTaMU:

|. Jluunocmnuevie pezynomamor:

1) 0CO3HaHue CBOEH STHUYECKOW IPHHAUICKHOCTH, 3HAHWE HCTOPUM XUMHMHM M BKJIaJa
POCCUICKON XMMUYECKOM HAYKH B MUPOBYIO XUMHUIO;

2) @opmuposanue OTBETCTBEHHOTO OTHOIICHWS K TIIO3HAHWIO XHMHHU; TOTOBHOCTH U
CHOCOOHOCTH OOy4aroluxcsl K CaMOpPa3BUTHIO M CaMOOOpPa30BaHUIO Ha OCHOBE M3YYEHHBIX (DAKTOB,
3aKOHOB M TEOpPHH XMMHHU; OCO3HAHHOTO BBIOOPAa M MOCTPOCHHME MHAMBUAYAJIbHOW 00pa3oBaTeNbHOMN
TPaeKTOpUH;

3) @opmuposanue TEIOCTHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, HEOTHEMIIEMOU
YacThIO0 KOTOPOIl SABIIsETCS XMMUYECKast KApTUHA MUPA;

4) 06/1a0eHUe COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO pa3BHTHS HAayKH U
OOIIECTBEHHOH NMPaKTHKH, B TOM YHCIIE U XUMHUECKUM;

5) 0CB0€HUe COITMAIILHBIX HOPM, TIPAaBWII MOBEIEHUS, pojieid U (HOpM COIMAILHOW KU3HH B
COLIMYME, IPUPOJE M YaCTHOM KHU3HH Ha OCHOBE PKOJIOI'MUYECKON KYJIbTYphl U 0€30IaCHOTO 00palieHus
C BEIIECTBAMH M MaTepUaIaMHU;

6) @opmuposanue KOMMYHUKATUBHONH KOMIETEHTHOCTH B OOLIEHHH CO CBEPCTHUKAMHU U
B3POCIBIMH B TMpoIlecce 0O0pa30oBaTeIbHOM, OOIIECTBEHHO IOJE3HOH, Y4EOHO-HCCIEI0BATEIHCKOMH,
TBOPYECKOH H JIPYTUX BUIOB ACATEIBHOCTH, CBSI3aHHBIX C XUMHEH.

1. Memanpeomemnuie pezynomamor:

1) onpedenenue e cOOCTBEHHOrO 00yUeH s, IOCTAaHOBKA U (POPMYIMPOBAHKE IS CeOsl
HOBBIX 3a/1a4;

2) naaHupoéanue TyTEH JTOCTHKEHHs IKEIAEMOIO pe3yibTara OOYYEHHS XHMHH Kak
TEOPETHYECKOTO, TaK U DKCIIEPMMEHTAILHOTO XapaKTepa;
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3) coomuecenue CBOMX JICHCTBHH C IUITAHUPYEMBIMH DPE3YJIbTaTaMH, OCYUCCMBILCHUE
KOHTPOJISI CBOCH JIEATSILHOCTH B MPOIIECCE TOCTUKCHUS PE3yIbTara, onpedeierie Croco00B IeCTBUI
IPU BBITIOJHEHUHU JIA0OPATOPHBIX M NPAKTUYECKUX PAadOT B COOTBETCTBUU C NPAaBUIAMU TEXHUKHU
0€30I1acCHOCTH;

4) onpeoenerue NCTOYHUKOB XUMUYECKON HH(POPMAIIUH, ITOJIyYCHHE B aHaInu3 ¢€, CO3TaHnue
MH(GOPMAIIMOHHOTO NMPOJIYKTA M €r0 MPe3eHTALNS;

5) UCNONb306aHIe OCHOBHBIX MHTEIJICKTYAIbHBIX OIEpaIliii: aHaIM3a U CHHTE3a, CPAaBHCHHUSI
U cucCTeMaTu3almu, 0606U.ICHI/I51 158 KOHerTI/I?;aI_[I/II/I, 6bli6JIeHUEe HpI/I‘-II/IHHO'CJIeHCTBCHHBIX CBSI3€I>'I nu
nocmpoenue JOTHYECKOT0 PACCYKACHUS M YMO3aKIIOYCHHs (MHIYKTHBHOIO, ICAYKTHBHOIO H II0
AHAJIOTHH) Ha MaTepHalle €CTECTBEHHO-HAYYHOTO COJACPKAHMUS;

6) YMeHue CO3Jal0T, MPUMEHATh M MPeoO0Pa30BbIBATH 3HAKA U CUMBOJIBI, MOJCIU U CXEMbI
VTS pelieHns y4eOHBIX M TO3HABATEIbHBIX 3a/1a4;

7) Gopmuposanue M passumie SKOJOTUYECKOTO MBIIIICHUS, YMEHHE MPUMCHSITH €ro B
[03HABATEIbHOM, KOMMYHHKATHBHOM, COIMATIBHOM MPAKTHKE U MPOPECCHOHATLHON OpUCHTAIIHH;

8) 2eHepuposanue UJIeh 1 ONpesIelIeHUE CPEJICTB, HEOOXOAUMBIX JIUIS UX peau3aluu.

l1l.  IIpeomemmnvie pesyromamot
BbeInyCKHUK HAy4YuTCH:
®  XapaKTEPU30BaTh OCHOBHBIE METOBI IO3HAHMSA: HAOIIOICHHE, U3MEPEHUE, DKCIIEPUMEHT;

e OIMCHIBATH CBOMCTBA TBépI[BIX, KUAKUX, F83006p33HI)IX BCIICCTB, BBIACIIAA UX CYHICCTBCHHBIC

IIPpU3HAKHU;
® PpacCKpbIBATb CMLICII OCHOBHBIX XMMHUYCCKHUX MOHATHH «aToM», «MOJICKYJIa», «XAMHYECKHI
QJICMCHT», «IIPOCTOC BCHICCTBO», «CJIOXHOC BCHICCTBO», «BAJICHTHOCTL», «XUMHUYCCKaAA

peaKIusi», UCIOIb3ys 3HAKOBYIO CUCTEMY XUMHUH;

® DPACKpBIBaTh CMBICT 3aKOHOB COXPAaHEHHsI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPUH;

® DPa3IMYaTh XUMUYECKUE U (PU3NUYECKHE SBICHUS;

® Ha3bIBaTh XUMUYECKUE DJIEMEHTHI;

® ONpEAEeNTATh COCTAB BELIECTB 110 UX (hopMyIam;

® OmpeneNniaTh BAICHTHOCTh aTOMa 3JIEMEHTA B COSIMHEHHSIX;

®  OMpeneNiTh THUI XMMUYECKUX peaKIuii;

® Ha3bIBATh NPU3HAKU M YCIOBHS MPOTEKAHUS XUMUYECKUX PEaKITHii;

® BBISIBISITh TPHU3HAKH, CBUJCTEIBCTBYIOIIME O TPOTEKAHWM XHUMHYECKOHW pPEAKIHH TPH
BBITTOJITHEHUH XUMHYECKOTO OITBITA;

® COCTaBJIATH (HOPMYIIBI OMHAPHBIX COECTUHEHMIA;

® COCTaBJIATh YPAaBHEHUSI XUMHUYECKUX PEAKIIHUIA;

e coOmoaTh NpaBuia 0e3onacHoi paboOThl IPU MPOBEIECHUH OIBITOB;

® [0JIb30BaThCS JAOOPATOPHBIM 00OPYIOBAaHUEM U MTOCY/IOM;

®  BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaCChl BEIIECTB;

®  BBIYHUCIATH MACCOBYIO JIOJII0O XMMHYECKOT0 3JIEMEHTA 10 (JOPMYIIe COSIMHEHUS;

® BBHIYUCIIATH KOJIMYECTBO, 00BEM HITH MacCy BEIIECTBA IO KOJIMYECTBY, 00BEMY, Macce pearcHTOB
WA TIPOTYKTOB PEaKIINH;

® XapakTepu3oBaTh (HU3MUECKHE W XHMHUYECKHE CBOMCTBAa IPOCTHIX BEHIECTB: KHCIOpOJAa M
BOJIOPOJIA;
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MoJTy4aTh, COOMpaTh KUCIOPO ¥ BOJIOPO/I;

pacrmo3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOAOPO/;

pacKpbIBaTh CMBICI 3aKOHA ABOTaipo;

PacCKpBIBAaTh CMBICIT MOHATHH «TEIUIOBON A (PEKT peakiumuy, «MOJSIPHBIA 00beM»;
XapaKTepu30BaTh PU3NICCKUE U XUMUYECKHE CBOMCTBA BO/IBI,

PaCKpBIBAaTh CMBICII MIOHATUS «PACTBOPY;

BBIYUCIIATH MACCOBYIO JIOJIF0 PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

MPUTOTOBJISATH PACTBOPHI C OMPEACIEHHON MAaCCOBOM J10JI€M PAaCTBOPEHHOIO BEIIECTBA;

Ha3bIBaTh COCIMHEHUS U3yUYEHHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB;

XapaKTEepU30BaTh (U3MYECKUE U XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHHMYECKUX
BEILIECTB: OKCHIOB, KHCJIOT, OCHOBAaHHUM, COJICH;

ONPEACIISITh MPUHAIICKHOCTD BEIIECTB K OMPEACICHHOMY KJIACCy COSIUHECHUI;

COCTaBJIATh (POPMYJIbI HEOPTAHMUYECKUX COSAMHEHHI N3YYEHHBIX KIIACCOB;

MIPOBOJIUTH OMBITHI, TOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA W3YYCHHBIX KJIIACCOB
HEOPraHUYECKHUX BEIECTB;

pacro3HaBaTh OMBITHBIM IIYTEM pPACTBOPHI KHUCJIOT W IIEJIOYEH 10 H3MEHEHHUI0 OKPACKHU
WHJIUKATOPa;

XapaKTEepPU30BaTh B3aUMOCBS3b MEX/Y KJIACCAMU HEOPraHUUYECKUX COCANHEHU;

packpsiBaTh cMmbich [lepuoguueckoro 3akona JI. 1. Menaeneena;

OOBSCHATh  (PU3NICCKUI CMBICT aTOMHOTO (TIOPSAKOBOTO) HOMEpAa XHMHUYECKOTO 3JIEMCHTA,
HOMEPOB I'PYIIbI U IeproJia B nepuoanueckon cucreme /1. 1. Menneneesa;

OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHUS CTPOCHHSI aTOMOB, CBOWMCTB AJICMEHTOB B Ipeaesiax
MaJIbIX MIEPUOJIOB U TJIABHBIX MOATPYIIIT;

XapaKTepu30BaTh XUMHUYECKHE DJIEMEHTHI (OT BOJIOPOAA 10 KabIKsl) HA OCHOBE UX MOJIOKEHUS
B nepuoandeckoit cucreme /. . MeneneeBa u 0COOEHHOCTEN CTPOCHHS MX aTOMOB;
COCTaBJISITh CXEMBbl CTPOEHHSI aTOMOB IepBbIX 20 371eMeHTOB nepuoanudeckoi cucremsl . .
Menneneena;

PacKpbIBaTh CMBICIH MOHATHI: «XUMUYECKAsT CBS3b», «AIEKTPOOTPULATEIBHOCTDY;
XapaKTEepPU30BaTh 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEHIECTB OT THMA KPUCTATTUYECKOM
pEeLIETKY;

OTIPEIEIATH BUJl XUMHUYECKOM CBSI3M B HEOPTAaHUYECKUX COCTUHEHUSX;

M300pakaTh CXEMbI CTPOCHHSI MOJIEKYJ BEUIECTB, 0OPa30BaHHBIX PA3HBIMHU BUIAAMH XUMHUYECKUX
CBSI3CH;

PacKpbIBaTh CMBICI MOHATHI «HOH», «KAaTHOH», «AHHUOHY, «3JIEKTPOIUTHD), «HEIIEKTPOIUTHI»,
«QNEKTPOIIUTHYECKAS JIFCCOITHAIIHS, «OKHCJIUTEIIbY, «CTEIICHb OKHUCIICHUS,
«BOCCTAHOBHUTEIIbY, «OKUCICHHE), KBOCCTAHOBJICHHE;

ONpeNENATh CTENEHb OKUCICHUSI aTOMa 3JIEMEHTA B COEAMHEHUU;

PacCKpBIBATh CMBICIT TEOPHH DJICKTPOITUTHICCKON TUCCOIUAINN;

COCTABJISITh YPaBHEHHUS dJIEKTPOJIMTHYECKON TUCCOLMALINN KHUCIIOT, IIEI0YEH, COJIEH;

OOBSICHSITH CYIITHOCTh MPOIIECcCa AMEKTPOIUTUIECKON TUCCOLIMAIIMHU U PEaKIIMii HOHHOTO OOMEHa,
COCTaBJISITh TOJHBIE M COKpAIEHHBIC HOHHBIE YPABHEHHSI peaKIuii 0OMeHa;

OTIPEIEIATH BOBMOXXHOCTh MPOTEKAHKS PEeaKIIuii HOHHOTO OOMEHa;

MPUBOJUTH PEAKIUU, OATBEPKAAIOIINE KAYECTBEHHBIN COCTAB Pa3JIMUHbIX BEIIECTB;
ONPEeIENATh OKUCITUTENb U BOCCTAHOBUTEIID;
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® COCTaBJIATh YpPaBHEHUS OKHCIIUTEIBHO- BOCCTAHOBUTEIBHBIX PEAKIIMM;

e Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKON peaKIii;

e KJjaccu(UIUPOBATh XUMHYECKUE PEAKIMH 110 PA3INYHBIM IIPU3HAKAM;

® XapaKTepU30BaThb B3aWMOCBSI3b MEXY COCTaBOM, CTPOEHUEM M CBOMCTBAMHU HEMETAILIOB;

® [POBOIUTH  ONBITHl IO TOJYYECHUIO, COOMPAHUI0 W M3YYCHUIO XUMHUYECKHUX CBOMCTB
ra3000pa3HbIX BEILIECTB: YIIIEKUCIIOT0 ra3a, aMMHUaKa;

® pacrno3HaBaTh OIBITHBIM ITYTEM ra3000pa3Hble BELIECTBA: YIVIEKHUCIIBINA a3 1 aMMHAK;

®  XapaKTepU30BaTh B3aMMOCBS3b MEXKIY COCTaBOM, CTPOCHUEM U CBOMCTBAMH METAJLIOB;

® Ha3bpIBaTh OpPraHMYECKHE BEIECTBAa MO MX (opMyse: METaH, 3TaH, ATHJIEH, METAHOJI, 3TaHOI,
IJIALEPHUH, YKCYCHas KHMCIIOTa, aMMHOYKCYCHAas KHCJIOTa, CT€apUHOBAas KHUCIIOTA, OJIEMHOBAs
KHCJIOTa, TIII0K034;

® OLECHUBATh BIMSIHUE XMMHUECKOTO 3arpsA3HEHMS OKPYKAIOLIEH Cpeibl Ha OPraHu3M YeJIOBEKA;

® I'PaMOTHO 00paIlaThCs C BEIIECTBAMHU B IIOBCEIHEBHOM JKU3HH;

® ONpeleNsTh BO3MOXHOCTb IPOTEKAaHUS PEAKIMM HEKOTOPBIX HpPEICTaBUTENIEH OpraHM4EeCKHX
BELIECTB C KMCIOPOI0M, BOJOPOJIOM, METAINIAMU, OCHOBaHUSIMH, FaJIOT€HaMHU.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

® BBIABUIATH U IIPOBEPATH SIKCICPHUMCHTAIBHO IT'MIIOTE3bI O XUMHUYCCKUX CBOMCTBaX BCIIIECCTB Ha
OCHOBE MX COCTaBa U CTPOCHHsI, UX CIIOCOOHOCTH BCTYNAaTh B XMMHYECKHE PEAKIUH, O XapakTepe U
MPOJIYKTAX PA3IUYHBIX XUMUYECKUX PEaKIUil;

® XapakTepu3OBaTh  BELIECTBA II0 COCTAaBy, CTPOEHUI0 U CBOICTBaM, YCTaHaBJIMBAIOT
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKY JaHHBIMU XapaKTePUCTHKAMH BEIIeCTBA;

® COCTaB/IATh MOJICKYJIAPHBIC M IIOJHBIC HOHHBIC YPaBHCHHSA II0 COKpaHIéHHI)IM HMOHHBIM
YPaBHEHUSIM;

® IPOrHO3HpPOBATH CIIOCOOHOCTD BCIICCTBA MMPOABJIATH OKHUCJIINTCIIbHBIC N
BOCCTAaHOBUTEJIbHBIE CBOMCTBA C YyUETOM CTENIEHEN OKUCIIEHMS 2JIEMEHTOB, BXOJAIIMX B €TI0 COCTaB;

® COCTaBJISITb YpPAaBHEHUS PEAKLMH, COOTBETCTBYIOUIMX IIOCJIEA0BATENBHOCTH IPEBPALEHUI
HCOPTaHNYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB;

® BBIABUTaTb M IIPOBEPATh OKCIEPUMEHTAIBHO THUIIOTE3Bl O pe3yJbTaTaXx BO3ICHCTBUSA
pa3auyYHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTH XMMHUYECKOM peakiny;

® HCIOJB30BaTh NPUOOPETEHHBIE 3HAHUS U1 SKOJIOIMYECKHM TPaMOTHOTO TIOBEJCHUS B
OKpY>KalollEen cpere;

® HCIONB30BaTh NPUOOPETEHHBIE KIIOUYEBBIE KOMIETEHLMHU IPH BBINOJIHEHUM HPOEKTOB U
y4e0OHO-HCCIIEeIOBATENIbCKUX 3aJa4 10 M3YYEHUIO CBOMICTB, CIIOCOOOB MOJYYEHHsS M pacro3HaBaHUS
BELIECTB;

* 00BEKTUBHO OLIEHUBATh HH(OPMAIIMIO O BEIIECTBAX U XMMHUYECKHX MPOIIEeCccax;

* KPUTHYECKH OTHOCUTHCS K IICEBJIOHAyYHOW HH(POpPMALMU, HEZOOPOCOBECTHOW peKiiame B
CpeacTBax MaccoBOW MH(pOpMaLINK;

® O0CO3HaBaThb 3HAYEHHE TEOPETUYECKUX 3HAHUU 10 XUMHUH JUISI IPAKTUYECKON EATEIbHOCTH
YeNoBeKa;

® CO3MarT MOJCIHA U CXCMbI JJIA PCIICHUA y‘-Ie6HI)IX W IIO3HABATCIBHBIX 3aJa4., IIOHUMAaThb
HEOO0XO/MMOCTh COOJIOACHUS TMPEANUCAHUN, TpeJylaraéMbIX B HMHCTPYKIHUSAX IO HCIIOJIb30BAaHHIO
JIEKapCTB, CPEICTB OBITOBOI XUMHH U ap.
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MECTO YYEBHOI'O ITPEJJMETA B YYHEBHOM IIVIAHE

denepanbHbIi rocy1apcTBEHHBIH 00pa30BaTENIbHBIA CTaHAAPT MIpelyCMaTpUBaeT U3yUeHHE Kypca
XMMHU B OCHOBHOM IIKOJE€ Kak COCTaBHOM YacTH mpeaMeTHoH oOmactu «EcrecTBeHHOHay4yHbIE
IIPEIMETBDY.

Kypc xumnn B 8—9 kiaccax paccuuTaH Ha 2 yaca B Helenro B o0beMe 136 yueOHBIX 4acos.
N3ydyeHue 3Toro Kypca JaeT BO3MOKHOCTb BBIIIYCKHHKY OCHOBHOM ILIKOJBI ycrnemHo caate OI'D mo
XUMUU KaK IPEeIMETa MO BLIOOPY.

IIpeiaraeMelii Kypc, XOTs W HOCUT OOILIEKYJIbTYPHBIM XapakTep M HE CTaBUT 3aJady
po¢eCCHOHATILHON NOArOTOBKH 00YUarOIIKUXCsl, TEM HE MEHEE, II03BOJISIET UM OIPENIEIUTHCS C BBIOOPOM
npoduias oOydeHHUsI B CTapIei IIKoJIe.

YYEBHO-METOAUYECKOE OBECIIEYEHHUE

YMK «Xumus. 8 kiace»

1. Tab6puensn O. C. Xumus. 8 kiacc: ydeOHUK 115 001eo0pazoBaTenbHbIx opranu3zanuii / O. C.
lNabpuensu, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemenne, 2019

2. Tabpuensun O. C. Xumus. Metoguueckoe mocobue ans 8 kiacca ydyeOHoe mocobue uis
obmeobpaszoBarenbHbix opranuzanuit / O. C. IN'abpuensu, U. B. AkcénoBa, U. I'. OctpoymoB. — M.:
[Ipocsemenue, 2019

3. Tabpuensu O. C. Xumus. COOpHUK 3a7a4 U yNpakHeHM. 8 kiacc: ydyeOHoe mocodue yis
obmmeobpaszoBarenbHbix opranu3anuid/ O. C. ['abpuensn, U. B. Tpuryouak M.: [Ipocemenue, 2019

4. Tabpuenssa O. C. Xumus. Terpans ans mabopaTOpPHBIX ONBITOB M MPAKTHYECKHX padoT. §
KJacc: yaeOHoe mocobue s obmeoodpazoBarenbHbix opranusanuii / C. ['abpuensa, U. B. Axcénona, U.
I'. OctpoymoB. — M.: IIpocsemienue, 2019

5. Tabpuensu O. C. Xumusa. Pabowas Tterpaab. 8§ Kiacc: ydebHOe mocobue Juis
obmmeoOpa3zoBarenbHblx opranuzanuii / O. C. TI'abpuensn, C. A. Crnagkos, U. I'. OctpoymoB. — M.:
IIpoceemenue, 2019

YMK «Xumus. 9 knace»

1. Tabpuensua O. C. Xumus. 9 kimace : ydeOHUK JUIs 001IeoopazoBaTebHbIX opranu3aiuii / O.
C. I'abpuensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemenne, 2019

2. Taopuemsa O. C. Xumusa. Meroamueckoe mocobue s 9 kimacca: yded. mocobwe s
obmeobpaszoBarenbubix opranmzanuii / O. C. Nabpuensn, 1. B. Akcé€nora, 1. I'. OctpoymoB. — M.:
[Tpoceemenue, 2019

3. Tabpuensn O. C. Xumusa. COOpHUK 3a7a4y M ynpaxHeHud. 9 kiacc : yueOHoe mocoOue ams
obmmeoOpa3zoBarenbHbIx opranuzanuid/ O. C. I'abpuensn, U. B. Tpury6uak. M.: [Ipocsemenue, 2019

4. Tabpuensa O. C. Xumus. Terpanp ans 1abopaTOPHBIX OMBITOB M MPAKTUYECKHX padoT. 9
KJace : yueOHoe nmocobue Juist obmeodpazoBaTenbHbix opranuzanuii /O. C. 'abpuensH, 1. B. AxcéHosa,
N.T. OctpoymoB. — M.: [Ipocsenienue, 2019

5. Tabpuwemsa O. C. Xwumwms. PabGodas terpams. 9 kmacc : ydeOHOe TmocoOue s
obmeobpaszoBarenbubix opranuzamuii / O. C. I'abpuensu, C. A. Cnagkos, U. I'. OctpoymoB. — M.:
[Ipocsemenne, 2019

HNudpopmanuoHHbIE CPEACTBA

NHutepHeT-pecypcesl
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1. http://www.alhimik.ru IlpencraBnenbl pyOpuKH: COBETHI AOWTYPHUEHTY, YUYUTEIIO XHUMHH,
CIPaBOYHHK (OUEHB OOJIbIIIAs O00pKa TaOJMII U CIIPABOYHBIX MAaTEPHAJIOB), Becenas XUMHUs, HOBOCTH,
OJIMMITHAIBI, KYHCTKaMepa (Macca MHTEPECHBIX HCTOPUUYECKUX CBEJICHUN).

2. http://www.hij.ru XKypnan «Xumus U XU3HB» MOHATHO M 3aHMMATEIFHO paccKa3blBaeT 000
BCEM MHTEPECHOM, YTO IPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DnekTpoHHBIH KypHal «XHMHKH W XHMHS», B
KOTOPOM TIPE/ICTABICHO MHOYKECTBO

ONBITOB TI0 XHMHH, 3aHUMATEIBbHOW WHQGOpPMAIMK, TIO3BOJSIOIICH YBJICYh  yYCHHKOB
IKCIEPUMEHTAIBHOMN YaCThIO MTPEIMETA.

4. http://c-books.narod.ru BceBo3morkHas tuTepaTypa o XMMHUH.

5. http://www.drofa-ventana.ru M3BecTHOe wu3AaTenbCTBO y4eOHOM smTeparypsl. HoBuHKH
HAYYHO-TIONYJISIPHBIX M 3aHUMATEIbHBIX KHUT 110 XMMHUH.

6. http://Iseptember.ru  XKypHan mis yuuteneii m He TOJNBKO. boibinoe KoaMuecTBo padoT
YYCHHKOB, B TOM YHUCIIC M UCCIIC0BATEIILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MKOIBHBIN MOPTAT CO CChIJIKAMHU Ha
o0pa3oBaTeNbHbIC CAUTHI TI0 XUMUHU.

8. www.periodictable.ru COOpHUK cTaTeii O XWMHYECKHX OJJIEMEHTaX, WIUIIOCTPUPOBAHHBIN
HKCIEPUMEHTOM

Kputepun onenuBanns pador no XuMumn

Pesynbrarel 00ydeHHs XHUMHUU JIOJDKHBI COOTBETCTBOBAaThH OOIIMM 3aqadyaM TpeaMera U
TpeOOBaHUSM K €ro yCBOEHHUIO. Pe3ynbTaThl 00yueHusl OLleHUBaKOTCA Mo maTHOamuibHON cucteme. [lpu
OLIEHKE YUHUTHIBAIOTCS CIIEAYIOIINE KaYeCTBEHHBIE TTOKA3aTEIN OTBETOB:

- IIyOuHA (COOTBETCTBHE U3YyYEHHBIM TEOPETHUECKUM 0000IIIEHUSIM);

- OCO3HAHHOCTH (COOTBETCTBHE TpeOyeMbIM B MpOrpaMMe YMEHUSM MPHUMEHSTHh MOJY4EHHYIO
HMH(}OPMAILIHIO);

- [IOJIHOTA (COOTBETCTBUE 00bEMY MPOrpaMMBbl U HH(GOpMaIlUU y4eOHUKA).

[Ipu olieHKEe YYUTHIBAIOTCS YUCIIO M XapaKTep OMMUOOK (CyIIeCTBEHHBIE UM HECYIIECTBCHHBIE).

Cy1iecTBeHHbIE OIIMOKK CBSI3aHBI C  HEJOCTAaTOYHOM TJIYOMHOM M OCO3HAaHHOCTBHIO OTBETa
(HampuMmep, y4YEHUK HEMpPaBHIBHO YKa3all OCHOBHBIC MPH3HAKUA TOHSTUN, SIBJICHWM, XapaKTepHbIE
CBOMCTBa BEIIECTB, HEMPABWIBHO CHOPMYIUPOBAT 3aKOH, MPABWJIO U T. M. WIUM YYEHHK HE CMOT
MPUMEHUTh TEOPETUYECKUE 3HAHUA M OOBSCHEHUS U TpeACcKa3aHus SBICHUH, YCTaHOBJICHUSA
MIPUYUHHO-CJIEICTBEHHBIX CBSA3EH, CpaBHEHHS U KIIaCCU(UKAILIUU SBJICHHUM U T. I1.).

HecymecTBenHble OMMOKK OMPENENsIOTCS HEMOJHOTOM OTBeTa (HampumMmep, YIyIIeHHE U3 BUIA
KaKoro-mnbo HexapakTepHoro ¢akrta MpHU ONMHWCAHWU BENIeCTBa, mporecca). K HUM MOXXHO OTHECTH
OTOBOPKH, OITHCKH, JOMYIICHHBIC 10 HCBHUMATEILHOCTH (HarpuMep, Ha JIBa U 0oJiee YpaBHEHHS peaKInid
B ITOJTHOM MOHHOM BHJI€ JIOIYIIeHA OJHa OMHUOKa B 0003HAYEHUH 3aps/ia HOHA).

PesynbpTaTtel 00yueHHUs MPOBEPSIOTCS B MPOIECCE YCTHBIX M MHCHMEHHBIX OTBETOB YYaIllUXCS, a
TaK)Ke MPHU BHITOJTHEHUH UMU XUMHUYECKOTO KCIIEPUMEHTA.

Oyenxa meopemuyueckux 3HaHUL:

OtMerka «S5»: OTBET NOJIHBIA W TPABWIBHBIA Ha OCHOBAaHUM W3YYEHHBIX TEOPHH; Marepuall
W3JIOKEH B OIPEACIICHHONW JIOTMYECKOM IIOCJIEeI0BATEIbHOCTH, JINTEPATYPHBIM SA3BIKOM; OTBET
CaMOCTOSATEIIbHBIN.
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OtMmeTka «4»: OTBET NOJHBIA W MPABUJIBHBIA HAa OCHOBAaHMM HW3YYEHHBIX TEOpHU; Marepual
W3JIOKEH B OMNPEACJICHHOM JIOTMYECKOW MOCIIEeOBAaTEIbHOCTH, MPU STOM JIONYILIEHBI JIBE-TPU
HECYIIECTBEHHBIC OIMUOKH, UCTIPABICHHBIC TIO TPECOOBAHUIO YUUTEIIS.

OtmeTka «3»: OTBET MOJHBIA, HO TPU STOM JOMYIIEHA CYIICCTBCHHAs OIIMOKAa WJIH OTBET
HEIIOJIHBIN, HeCBA3HBIMN.

OtmeTka «2»: mpU OTBETe OOHAPYKEHO HEMOHMMAHUE YyYalllUMCS OCHOBHOTO COJEpXKaHUS
y4eOHOro MaTepHualla Wil JAOMYIIEHbI CYIIeCTBEHHbIE OIINOKH, KOTOPhIE YYalllUuiCs HE MOKET UCIIPABUTD
IIPU HABOJSAIIMX BOIIPOCAX YUUTEIIS.

Oyenka 3KCNepuUMeHmanbHblX YMEeHU:

OreHKa CTaBUTCS HA OCHOBAHUU HAOIIO/ICHUS 32 YIalllUMCS U TUCBMEHHOTO OTYeTa 3a padoTy.

OtmeTka «5»: paboTa BBITIOJHEHA MOJHOCTHIO U MPABWIBHO, CACIAHbI TIPABUIbLHBIC HAOTIOACHUS U
BBIBOJIbI; DKCIEPUMEHT MPOBEICH IO IUIAHY C Y4€TOM TEXHUKH O€30MacHOCTH M TMpaBui pabOThl ¢
BELIECTBAMH U O0OPYJOBaHHEM; MPOSBICHBI OPraHU3AIMOHHO-TPYJOBBIE YMEHUS (IIOAEP>KUBAIOTCS
YHCTOTa pabo4yero MecTa u Mops0K Ha CTOJIE, SKOHOMHO UCIOJB3YIOTCS PEaKTHUBHI).

OtMeTka «4»: paboTa BBITOJIHEHA NPABUIIBHO, ClIeJaHbl MPABWIIbHBIC HAOIIOIEHUS W BBIBOJIBI, HO
IIPH ATOM KCIICPUMEHT MTPOBEJICH HE TIOJTHOCTHIO WM JIONMYIICHBI HECYIIECTBEHHBIC OMMOKN B paboTe ¢
BEIIECTBAMH U 000PYIOBAHHUEM.

Otmetka «3»: paboTa BBINIOJHEHA MPABWIHHO HE MEHEE YeM HAIOJOBUHY WM JOIMYIIEHA
CYLIECTBEHHAsl OIIMOKA B XOJ€ 3KCIEPUMEHTa, B 00bSICHEHUHU, B 0hopMiIeHUU pabOThl, B COOJIIOIEHUN
MIPaBWJI TEXHUKU OE€30MaCHOCTH MPHU padOTe ¢ BELIECTBAMH M 000pYyI0BaHUEM, KOTOpAsk UCIIPABISETCS IO
TpeOOBAHUIO YUUTEIS.

OtmeTka «2»: nomymieHsl ABe (M OoJiee) CyIIeCTBEHHBIE OIIMOKM B XOJI€ AKCIEPUMEHTa, B
o0BsicHeHNH, B ohopMIeHHH paboThl, B COOMIOACHUM MPaBUI TEXHUKH O€30MacHOCTH MpH paboTe ¢
BelleCTBAMH U OOOpYAOBaHHEM, KOTOPHIE YYAIIMWCS HE MOXET HCIPaBUTh Jaxe M0 TPeOOBaHUIO
YAUTEISL.

Oyenka ymeHutl peulams 3KCnepuUMeHmanbHule 3a0adu.

OTtmetrka «5»: TUIaH peIIeHUS COCTaBJICH NPAaBUJIBHO; TPABWIBHO OCYIIECTBIEH IOA00D
XUMHUYECKHUX PEaKTUBOB U 000PYIOBaHUS; JaHO TOJHOE O0BSCHEHUE U CJIENIaHbI BHIBOJIBI.

OTtmeTKa «4»: THaH pemieHHusl COCTAaBJICH IMPAaBWIBHO; TPABHIBHO OCYIIECTBICH MOA00p
XMMHUYECKHX PEaKTHUBOB M OOOpYyJOBaHUS, MpPH 3TOM JOMYLIEHO He Ooyiee JBYX HECYLIECTBEHHBIX
OIMOOK B OOBSICHEHUU U BBIBOJIAX.

OtMerka «3»: TUTAaH pEIIEHUS COCTaBJIeH TMPaBUIBHO; TMPABUJIBHO OCYIIECTBJICH MOAOOD
XUMAYECKHX PEaKTHBOB M OOOPYIOBaHWS, HO JIOMYIIEHA CYIIECTBEHHAs OIMMOKAa B OOBSICHEHUH U
BBIBOJIaX.

OtmeTka «2»: pomyileHsl Be (1 Oosee) CyllecTBEeHHbIE ONIMOKHM B IUIaHE PELIeHHs, B Moadope
XUMHYECKHUX PEaKTUBOB U 000pPYIOBaHUS, B OOBSICHEHUH U BBIBOJAX.

Oyenxa ymeHutl peuiams pacyemHule 3a0a4iL:

OtmeTka «5»: B JIOTHYECKOM pAaCCYXJCHUM U PEIIeHHH HeT Omu0OoK, 3ajada pelieHa
paIrMoHaIBHBIM CTIOCOOOM.

OtmeTKa «4»: B JIOTHYECKOM PACCYXJICHUW W PEIICHUH HET CYIMECTBEHHBIX OMIMOOK, HO 3ajada
pelIeHa HepalnOHATBHBIM CITOCOOOM HJIH JIOMYIIICHO He 00Jiee IBYX HECYNIECTBCHHBIX OIIHOOK.
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OtmeTka «3»: B JIOTHYECKOM pPacCYXIEHUHM HET CYIIECTBEHHBIX OIIMOOK, HO JOIYyIIeHa
CYIIECTBEHHAs OIIMOKA B MAaTEMaTHYECKHUX pacyeTax.
OtMmeTKa «2»: UMEIOTCS CYIECTBEHHBIC OMMOKHU B JIOTHUECKOM PACCYKICHUU U PEIICHUU.

Oyenxa nuCbMeHHbIX KOHMPONbHBIX pAOOM.

OtMeTKa «5»: OTBET NOJHBIA U MPABUIBHBIN, BO3MO)KHA HECYIIECTBEHHAsI OIIHOKA.

OTMeTKa «4»: OTBET HETIOJIHBIN MJIH JAOIYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OMIMOOK.

OtmeTka «3»: paboTa BBHINOJIHEHA HE MEHEE YeM HAIOJIOBHHY, JOMYIIEHA OJHA CYIICCTBEHHAs
ommoOKa 1 IBe-TPH HECYIIECTBCHHBIE.

OtMeTrka «2»: paboTa BBHIIOJHCHA MEHEE YEM HAIOJOBUHY WM COJCPKUT HECKOJIBKO
CYIIECTBCHHBIX OMIHOOK.

[1pu o1ieHKE BBITOJHEHUSI MMCHbMEHHOI KOHTPOJIBHOW PadOThl HEOOXOIMMO YUUTHIBATh TPEOOBAHUS
ennHoro opgorpaduyeckoro pexuma.

Oyenka mecmogulx pabom, XuMU4ecKux u epagpuyeckux OUKMaHmos:
OtMmetka «5»: 88 - 100% BBINOIHEHO BEPHO.

OtMmetka «4»: 61 — 87%

Otmetka «3»: 36 — 60 %

Otmetka «2»: 0 — 35%

Kpurepun oueHnBaHus yCHEIHOCTH NPOABUKeHHs o0ydaromuxcsa ¢ OB3

BricraBnsemble oneHku oOywatomumcs ¢ OB3 He MoryT OBITh NPUPAaBHEHBI K OIICHKAM
00yJaromuxcst He IMEIOUINX TAKUX OrPaHHYCHHA.

HpI/I IJIaHUPOBAHUHA npearojaaracMbIix PE3YIbTATOB 10 OCBOCHHIO aallITUPOBAHHBIX
o0pa3zoBaTeNbHBIX MPOrpaMM IO MpeaMeTaM, T[eaaroraM HeoOXOAMMO OIpeIeIUTh  YPOBEHb
BO3MOKHOCTEH KaXKJ0T0 OOYYarOIIETOCs, UCXOMAS U3 €ro MOTCHIIMAIBHBIX BO3MOXKHOCTEH U CTPYKTYPHI
nedexkTa, COIIACHO KOTOPOMY UCIIOJIb30BaTh OMNPENETIEHHBIE KPUTEPUHM OLCHUBAHUS 3HAHUM 110
MpeAMETaM M YCIIEITHOCTH €r0 MPOABUKEHHUS.

Texymuit KOHTPOJIb YCIIEBAEMOCTH YUAIIUXCS OCYIIECTBIISIETCS YUUTEISAMU:

- B MEPBBIX KJaccaX — MO OE30TMETOYHON CHUCTEMe, MPEANOararieii KpUTEpUu OTHOCUTEIHHON
YCHEIIHOCTH YYaIUXCs;

- B 2-11 kiaccax — 1o naTuOalIbHON CUCTEME.

«5» - oTIM4HO,

«4y - xoporo,

«3» - YIOBJIETBOPUTEIBHO,

«2» He craBurcs. J[lomyckaercs cinoBecHoe oneHuBanue «He cmpaBuiics», Kak MeTOA
BOCIIUTATEIHLHOTO BO3/ICHCTBUS HA peOEHKA.

Texymuii KOHTPOIb YCIEBAEMOCTH YYAIUXCS OCYIIECTBISETCS MO TMepuofaM OOydeHHUs - IO
yeTBepTsaM. HacToTa NpoBeI€HNS KOHTPOJIbHBIX CPE30B ONPEACIISETCS YUUTEIEM.

TeKymeMy KOHTPOJIIO MOMJIC)KAT BCEC IMHUCbMCHHBIC KJIACCHBIC M JOMAITHHC pa6OTBI B TETpagiax
YYaIIuXCs.

KoHTponbHyto paboTy ciienyeT mpoBOIUTh IO OTpaboTaHHOM Teme. B onuH y4eOHbIN JeHb B OTHOM
KJIacce JIOMYCTUMO MPOBOJIUTH TOJIBKO OJHY MUCHMEHHYIO KOHTPOJBHYIO padoTy, a B TeUeHHE ydeOHOI
Hezenu - He Oosiee ABYX. He pekoMeHayeTcss IpOBOAUTH KOHTPOJIbHBIE PA0OTHI B MIEPBBIN J€HH YETBEPTH,
MEePBBIH IeHb MOCE KAHUKYJI, IEPBBIM U MOCAEAHUIN THU HEJIEIH.
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B mikosie mpoBepsrOTCS M OIEHUBAIOTCS BCE MMUChbMEHHBIE PabOThI. [Ipu orieHke 3HaHMM, yMEHUN U
HaBBIKOB HEOOXOJIMMO YUYHUTHIBATh WHIAMBHUIYyalTbHbIE OCOOCHHOCTH PEUYEBOI0 PA3BUTHUS OOYYAOLIMXCH,
COCTOSIHUE WX OMOIMOHAIBHO-BOJIEBOM Cdepbl. YYEHHKY C HHU3KHM YPOBHEM IOTEHIHMAIBHBIX
BO3MOKHOCTEH MOXKHO TIpenjiarath Oojiee JIETKHE BapHaHThI 3aJaHuid. IIpu olieHKe MUCbMEHHBIX paboT
00y4aroImuxcs, CTPaJaloIUX TIIyOOKHM pacCTpOHCTBOM MOTOPHKH, HE CIEQyeT CHUXKATh OLEHKY 3a
IUIOXOH MoYepK, HEAKKypaTHOCTh MMChbMa, KauecTBO 3amuceid u yeprexeil. K yueHukam ¢ HapylieHuem
SMOLMOHAIBHO-BOJIEBOI chepbl PEKOMEHIyeTCSl IPUMEHSTh JOIIOJHUTEIbHbIE CTUMYIUPYIOLIUE IPUEMbI
(1aBaTh 3a/laHMsI TO3TAITHO, TOOLIPATH U 0100PATH 00yUarOIIUXCsl B XOZ€ BBINOJIHEHHUS pabOThI U T.I1.).

WTOroByt0 OTMETKY BBICTABIATH cOrjacHO IlojoxkeHH:o O TeKylleM KOHTpPOJE YCIIEBAEMOCTU U
MIPOMEKYTOUHOM aTTECTAIIMH YJaIlUXCAL.

Texymmii KOHTPOJIb MOXKHO OCYIIECTBIIATH B (hopMe MHAMBUAYAIBHOTO U (PPOHTAIBHOTO OMpOCa,
YCTHBIX OTBETOB, CAMOCTOSITEIbHBIX MMCbMEHHBIX Pa0OT, BHIMOIHEHUS TPAKTUYECKUX 3aJJaHUN, TECTOB U
mp.

OneHuBarh yyaluxcs B TEUEHME Bcero ypoka (oueHka coderartenbHas). He gomyckars
IIOBEPXHOCTHOE OLIEHUBAaHME OTBETOB ILKOJIBHUKOB B Hauaje KaXJ0ro ypoka, a TaKXKe B X0JIe OCBOECHUS
HOBOI'0 Marepuaa.

OcymiecTBIATh OLICHKY AOCTHXKEHMM y4yallluXcs B COINOCTABICHHM C UX K€ MPEALIECTBYIOIIUMHU
JTOCTHKECHHSIMH.

N36eraTh cpaBHEHUS TOCTHKCHUN YUAITUXCS C JPYTUMH JIETHMH.

YuuThIBaTh TPH OIEHKE pe3yJbTaThl pAa3IUYHBIX BHJOB 3aHATHH, KOTOpBIC IO3BOJISIOT
MakCUMaJbHO Ju(pdepeHpoBaTh U3MEHEHUS B YYEOHBIX JOCTHMKEHMSIX IIKOJIBHUKOB (OLIEHKU 3a
BBINOJIHEHUE pa0OT HAa MHUBUYaJIbHBIX U TPYIIIOBBIX 3aHATHUIX).

Couerarb OLIEHKY YUUTEIS C CAMOOLICHKON MIKOJIBHUKOM CBOUX JOCTHKEHHH.

[Tpu 0OCyXJI€HHH HOJOXKHUTEIbHBIX PE3YJIbTATOB MOAYEPKHBATh HMPUYMHBI YCHEXOB LIKOJBHUKA
(ycunue, ctapaHue, HacTpO€HHE, TEpIEHHE, OPraHM30BaHHOCTb, T.€. BCE TO, YTO YEJIOBEK CIIOCOOEH
U3MEHUTH B cebe cam).

CoznaBaTh 00CTaHOBKY JJOBEpUSi, YBEPEHHOCTHU B yCIIEXE.

He yka3pIBaTh npu 00CYKJICHUN PUYHH HEY/Aa4 IIKOJIbLHUKA HA BHYTPEHHHE CTa0MIbHBIE (PaKTOPHI
(xapakTep, ypOBEHb CIIOCOOHOCTEMN, TO, UTO pEOCHOK CaM U3MEHUTh HE MOXKET).

Hcnonp30Bate pa3nuyHbie (OPMBI MEJAroTHIeCKUX OLEHOK — Pa3BEPHYTHIE ONMHCATENILHBIC BHIIBI
OLIEHKN (YCTHas WM NHCbMEHHAas XapaKTePHCTUKA BBIMOJIHEHHOTO 3aJlaHusl, OTMETKa, PEUTHHrOBas
OLIEHKa M Jp.) C LIeJbl0 M30eraHus MPUBBIKAHUSA K HUM YYEHMKOB M CHUXKEHHUS BCIIEACTBHE 3TOr0 UX
MOTHUBHUPOBAaHHON (YHKILIUU.

Hcnonb30BaTh pa3iavyHble BapUaHThl B3aMMOKOHTPOJIS: YYEHMKH BMECTE€ MPOBEpPSAIOT CHayala
paboTy ogHOrO pedeHka, 3aTeM BTOPOro, UM OOMEHUBAIOTCS AJIsl IPOBEPKU pabOTaMHU, WM OJIUH YUYEHUK
npoBepsieT 00e paboThI.

Omuémnocms no mexywemy KOHMpoio:

- OTMETKH TIO pe3yJIbTaTaM TeKYIIeTr0 KOHTPOJISI BBICTABIISIIOTCS YIUTEIEM B DJIEKTPOHHBIH KypHAI.

- s uHGOPMUPOBaHMA poaWTeNed (3aKOHHBIX NpeACTaBUTeNeil) OTMETKH IO pe3ylbTaTaM
TEKYIEr0 KOHTPOJS AYONUPYIOTCS B SJIEKTPOHHOM JTHEBHHKE (B ClIydae HEOOXOAMMOCTH COOOIIAOTCS
JIOTIOTHUTEIBHO IO TenedoHy).

- UTOTOBBIE OTMETKH I10 pe3yJbTaTaM TeKYIIero KOHTPOJIS BBICTABIISIIOTCS B AJIEKTPOHHOM XKypHaje
110 OKOHYAHUU KaXXA0N y4yeOHOMN YeTBEPTH.

- B KOHIIE y4eOHOTO ToJ]a BBICTABISIOTCS T'OJOBBIE HWTOTOBBIE OTMETKH, KOTOpBIE 3aHOCATCS B
3JIEKTPOHHBIN XKYypHaJ.
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Hmoeosas oyenka 3Hanuu, yMeHUll U HABbLIKOG BbICMABIACMC A

- 332 K@Ky Y4eOHYIO YeTBEPTh U 3a TOJ 3HAHUS, YMEHUS U HABBIKK OOYYaIOIIUXCSI OLICHUBAIOTCS
OTMETKOM;

- OCHOBaHHMEM [T BBHICTABIICHHSI UTOTOBOW OLIEHKU 3HAHUI CIyXaT pe3yJbTaThl YCTHOTO OIpOCca,
TEKYIIUX ¥ UTOTOBBIX KOHTPOJIBHBIX PabO0T, HAOIIOICHUI YIUTENs 32 TOBCETHEBHOM pabOTOM yUCHHUKA,

- IIpU MPOBEACHUN KOHTPOJIBHOTO ypOKa OCYIIECTBIIACTCS UHIUBUAYATbHO-TUDdEepEeHIINPOBAHHBIN
MOJIXO0JT K O0y4arouIMMcsi, KOTOPbIN peanu3yercs MyTeM MoJ00pa pa3IMyHbIX MO CIOKHOCTH U 00bEMY
KOHTPOJIbHBIX 33/1aHUN, B COOTBETCTBHH C YPOBHEM OCBOCHHS MPOTrPaMMbl KaXKIbIM yUEHUKOM;

CucreMa OlLIeHHBaHHUS BKIIIOUAET B ce0s1 ABE COCTABJISIONINE — KAYECTBEHHYIO U KOJIMYECTBEHHYIO:

- KadecTBeHHas: cocTaBisionas 00eceurnBaeT BCECTOPOHHEE BHJICHHE CIIOCOOHOCTEH ydaluxcs,
MO3BOJISIET OTPAKaTh TAKWE BAKHBIC XApPaKTEPUCTHUKH, KaK KOMMYHUKATUBHOCTh, YMEHHE pPaboTaTh B
rpyMIe, OTHOIIEHUE K MPEAMETY, YPOBEHb MPHIIAraeMbIX YCWIHMA, HHIUBUIYATbHBIA CTHUIIH MBIIUICHUS U
T.J.

- KonunuecTBeHHas cocTaBsOIas MO3BOJIET CPAaBHUBATH CETOJMHAILIHUE JOCTHUKEHHS YUYEHUKA C
€ro >Ke ycrexamu HEKOTOpOe BpeMsl Hazajl, CONOCTaBIATh MOJTYYECHHBIE PE3YNbTaThl C HOPMATUBHBIMU
KPUTEPUSIMH.

- CoyeTraHrue Ka4yeCTBEHHON M KOJIMUYECTBEHHOM COCTABISIONIMX OLIEHKH JaeT Hauboliee MOJHYI0 U
O0NIYI0 KapTUHY JUHAMUKH Pa3BUTHS M 00YUYEHHOCTH KKJOTO YICHHKA C YUYETOM €T0 HHIWBHIyaTbHBIX
0COOEHHOCTEH.

B cimyuae He ycBOeHHs ydampMcsl MPOrpaMMHOTO MaTepualia Mo MpeaMeTy WHGOPMHpPOBATH
ponuTene (3aKOHHBIX MPEACTABUTENEH) IO/ POCIIUCH.

[TpaBUIIBHOCTH BeIEHUS TEKYIEro KOHTPOJIS YCIIEBAEMOCTH YYAIlUXCsl OTCIICKUBAET 3aMECTUTEIh
JTUPEKTOpa M0 Ka4eCTBY 00pa30BaHMUs.

[Tonoxxenue o cucreme oueHuBaHusa aeteir ¢ OB3, mocne paccMOTpeHHsI €ero Ha YIpaBISIOLUIEM
COBETe, YTBEPXKIAeTCsl W BBOJAUTCA B JEHCTBHE MPHUKA30M TUPEKTOPOM MIKONbI. M3MeHeHus wu
nomnonHeHus B [ono)keHrne BHOCITCS U YTBEPKAAIOTCS B TOM K€ TIOPSTIKE.

Bce BUaBI KOHTPOJIBHO-OIICHOYHBIX PAa0OT 1O YYEOHBIM TpPEIMETaM OICHUBAIOTCS B MPOIIEHTHOM
OTHOIIEHUH K MAaKCUMaJIbHO BO3MOXHOMY KOJIMYECTBY 0AJUIOB, BRICTABIISIEMOMY 33 PabOTY:

OrieHKa «yA0BJIETBOPUTEIHLHOY - BbINOJMHEHO OT 30 % 1o 50 % 3amanwmii.

O1ieHKa «XOpOIIoy - BRIMOIHEHO OT 51 % 1o 65 % 3amanuid.

OreHKa «OTJIIMYHOY - BBITIOIHEHO CBBIIIE 65 % 3amaHuil.
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