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IHosicHUTEALHAA 3aNIHCKA

Pabouas mnporpamma 1m0 xumuu COCTABJICHA Ha OCHOBC CICAYIOIIHUX HOPMATUBHBIX
JOKYMEHTOB.

®denepanbHblil 3ak0H 0T 29.12.2012 No 273-®3 (pen. ot 31.07.2020) «O6 obpazoBaHuu B
Poccutickoit deneparum» (¢ u3M. u 1oi., Betym. B cuiy ¢ 01.09.2020

Metoauyeckie — peKOMEHJAMH IO CO3/IaHHUIO u (G YHKIIMOHUPOBAHUIO B
o011e00pa3oBaTeIbHbIX OpraHU3alUsAX, PACIONIOKEHHBIX B CEIBCKOM MECTHOCTH U MaJIbIX
ropojaax, LIEHTPOB oOpa3oBaHwMs €CTECTBEHHO-HAYYHOU 51 TEXHOJOTHYECKON
HanpasieHHocTel  («Touka poctay) (YTBepkAeHb pacrnopsbkeHueM MuHUCTepCTBa
npocserienust Poccuiickoit ®enepanuu ot 12 ssuBaps 2021 r. Ne P-6).

OI'OC OOO (yrBepxkaeH mpukazoM MuHHcTepcTBa 00pa3oBaHUs W Hayku Poccuiickoit
®epepaumn ot 17.12.2010 Ne 1897) ¢ wu3MeHeHMSIMHM, YTBEPXKIEHHBIMH IpUKA3aMU
MunucrepcTBa obpazoBanust U Hayku PD: ot 29.12.2014 Ne 1644 (3aperucTpupoBaHO B
Mumntocte Poccun 6 depaist 2015 r. Ne 35915); ot 31.12.2015 Ne 1577 (3apeructpupoBaHo B
Munrocte Poccun 02.02.2016 Ne 40937); or 11.12.2020 Ne 712 (3aperucTpupoBaHO B
Munrocte Poccun 25.12.2020 Ne 61828);

OO6pazoBatenpHasi mporpamMmma OCHOBHOTO obmiero obpazoBanus MBOY «Tunckas CIII
Ne 3 um. B.T. KomoBuyay;

[IporpamMma ocHOBHOTO 00111eT0 00pa3oBanus. Xumus 9 kiace

[IpenMer «XuUMUs» OTHOCHTCA K IpeaMeTHoW obnactu «EcTecTBeHHO-Hay4dHBIE MPEIMETHIY,
peanu3yeTcs 3a cueT 00s13aTeIbHON YacTh Y4eOHOro IJIaHa IKOJIBI B pa3Mepe 24aca B HEJEIIO,
410 cocTaBisieT 68 yacoB B roa. I[Iporpammoii 9 kitacca mpeaycMOTPEHO: KOHTPOJIbHBIX paboT
— 3; mpakTH4eCcKHUX paboT-5.

Jns peanu3ali JAaHHOW MPOrpaMMbl MCIONB3YETCs Y4eOHO-METOAMYECKUI KOMIUIEKC MOJ
penakiueit O.C. 'abpuensiHa, craHgapTHEIN KoMIuiekT obopyaoBanus Llentpa «Touka poctay,
CrannaptHelii kommiekT obopynoBanus Llentpa «Touka pocra» oOecnednBaeT peaau3aliio
CHCTEMHO-/ICATEIIbHOCTHOTO TOAX0Ja B ()OPMHPOBAHUHN E€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH
gyepe3 BOBJCUEHHE OOydYalOUIMXCS B IMPAKTHYECKYIO JESTEIbHOCTh 10 IMPOBEICHHIO
Ha0JII0/IEHUH U OIIBITOB.

Ilenp u 3amauun oOyueHHs XUMHUM B 9 KiIacce COOTBETCTBYIOT IUIAHUPYEMBIM
pe3ynbratam, chOpMYJIUPOBAHHBIM B pa3Jielie «TMYHOCTHBIC, METapeMETHbIC U MPEAMETHBIC
pe3yNbTaThl» paboueil MporpaMmBbl.

[lenpto 0OydeHUs TMpeaMeTy «XuMHUs» B 9 Kiacce sBiseTcs (GOpMUPOBaHUE Y
oOydaromuxcsi 3HAHUH O IIEOCTHOM eCTeCTBEHHO-HAyYHOW KapTUHBI Mupa. PaszButhe
MMO3HABATEIPHBIX MHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH ydaluxcs B
Mpolecce M3y4eHUs XUMUYECKOW HAyKW M €€ BKJaJa B COBPEMEHHBIM HaydYHO-TEXHUYECKUI
nporpecc; (GopMHpoOBaHUE BaXKHEHINNUX JIOTHUSCKHUX OINEpaIiii MBINUICHHUS (aHAIN3, CHHTE3,
00001IeHNe, KOHKPETH3alMsI U JIp.) B MPOLIECCE MO3HAHUS CHCTEMBbI BaXKHEUIINX TMOHSITHIA,
3aKOHOB W TEOPUU O COCTaBe, CTPOCHWH, CBOWCTBAX W NMPHUMECHCHWU XUMHUYCCKHUX BEIICCTB.
Bocrnutanune yOeXIEHHOCTH B TOM, YTO MPUMEHEHHE IMOJTYYCHHBIX 3HAHHM M YMEHUH IO
XUMHUU SIBIIAETCS OOBEKTUBHOW HEOOXOAMMOCTHIO /I O€301acHOi pabOThI C BEIIECTBAMH U
MaTepuagamMu B OBITY W Ha Mpow3BojAcTBe. [IpoekTrpoBaHMe W peanu3alus BHITYCKHUKAMH
OCHOBHOM IIKOJBI JIMYHOW O0Opa30BaTEIIbHONW TPACKTOPHUH: BBIOOP MPOECCHOHATHHOTO
00pa30BaTENBFHOTO YUPEKACHUSI.

OcHOBHBIMU 3a7]auaMu 00y4YeHHMsI IPEAMETY XUMUU B 9 Kitacce SIBIISIOTCA:
e @opmMupoBaHWE 3HAHMA OCHOB XHUMHYECKOW HAyKu — OCHOBHBIX (DaKTOB,
HOHHTHﬁ, XUMHUYCCKUX 3aKOHOB )41 TGOpI/II\/JI, BBIPAKCHHBIX nocpcaCTBOM
XUMHUYECKOTO S3BIKA;



e Paspurue ymeHuil HaOMOAATh U OOBSICHSAIOT XMMUYECKHUE SIBJICHUS, MPOUCXOIAIINE
B Mpupoje, 1a00paTOPHBIX YCIOBHSX, B OBITY M Ha MPOU3BOJICTBE;

e [IpuoOpereHue crenuanbHbIX YMEHUH M HAaBBIKOB IO 0€30IaCHOMY OOpallleHHIO C
XMMHMYECKHMHU BELIECTBAMM, MaTEPHATIaMHU M IIPOLIECCAMU;

e dopmupoBaHue T'yYMaHUCTUYECKOTO OTHOILEHUS K XUMUU KaK
IPOU3BOJUTENILHOW  cuje  OOIIecTBa, C  IIOMOLIBIO  KOTOPOW  peIIarTcs
rio0anbHble IPOOIEMbI YEJIOBEUECTBA;

e [IpuBuTHE y4YEHMKAM HaBBIKOB CaMOCTOSTEIHHONH pabOThl C JOMOJHUTEIHHOMN
y4yeOHOM, HayyHOW, HAyYHO-TIONMYJISIPHOH  JIUTEpaTypod MO  MpeaMeTy, C
JJIEKTPOHHBIMU PECYPCAMU;

e Bocnuranue yOexIEHHOCTH B IMO3UTHUBHONH POJIM XMMHUU B JKM3HHM COBPEMEHHOI'O
o01iecTBa, HEOOXOIMMOCTH XMMHUYECKH TPAMOTHOTO OTHOIIECHHUS! K CBOEMY 3/I0POBBIO
U OKPYXKAaIOIIIEH;

B mnpouecce oBnaneHMs XUMUYECKMMM 3HAaHUAMHM M YMEHMSMH ydaluecs
JIOJKHBI OCO3HATh OYEBUJIHBIA (pakT: XUMHs He Oosiee onacHa, 4eM Jirodas Ipyras Hayka, -
OlaCHO €€ HeMOHUMaHWE WIM TpeHeOpeKEeHHe 3aKOHAMHM, YTO BEIeT K CO3/aHUI0
JKOJIOTUYECKH HEITOJHOLICHHBIX TEXHOJOTMH M INPOU3BOJACTB; OIACHO CO3HATEJIBHOE
HCIIOJIb30BAHUE JOCTH)KCHUM XMMHUUYECKOW HAYKH M XMMUYECKON MPOMBIIUIEHHOCTH BO BPE.
YeJIOBEKY.

Conep;xaHI/Ie y‘I€6HOFO npeaMEeTa «XHUMH» CHOCO6CTByeT peain3ai IpOorpaMMbl
BOCIIUTaHUA KN COLUAIN3alluK o6yqafonmxc>1 O6paSOBaTeJ'IBHOI71 IMporpaMmsbl IMKOJIBI 4YCPE3
MPOCKTHYIO ACATCIBHOCTD, UHAUBUAYAJIbHBIC TBOPYCCKUC 3a/JlaHUA, TBOPUCCKOC MBIIIJICHUC.

CopnepxaHue y4eOHOro IpeaMeTa «XHUMHs» CIIOCOOCTBYET peali3alluy MPOTrpaMMBbl

Pa3BUTHs YHUBEPCATIbHBIX y4EOHBIX JIEHCTBUI oOydaromuxcs o0pa3oBaTebHONW MPOrpaMMBbl
LIKOJIBI.
B paGoueil nmporpamme CIIaHUPOBaHbBl YPOKH, HAa KOTOPBIX OCYLIECTBISETCS MPOEKTHas U
yueOHO-HCCIeIoBaTeNbCKasl JeATEIbHOCTh 00YyJaroMXCsl, a TaKKe JIpyrue HecTaHAapTHhIE
YPOKH, HampaBiieHHble Ha (popmupoBanue YVY/l. JlaHHble YPOKH OTMEUYEHBl B KaJCHJIApPHO-
TEMaTU4YE€CKOM IUIAHUPOBAHUM 3HAKOM *.

Conmepxanne  yyeOHOro  mpeAMeTa  XUMHM  CIIOCOOCTBYeT  JajbHeHIemy
¢dopmupoBannto UKT-koMIeTeHTHOCTH 00yJaromuXcs U OCBOCHUIO CTPAaTETUil CMBICIOBOTO
YTeHUs U paboThI ¢ TEKCTOM, (HOPMUPOBAHHIO €CTECTBEHHO-HAYYHON IPAMOTHOCTH.

B kanengapHo-TeMaTH4ecKOe IUIAHMPOBAHME BKIIIOUEHA CHCTEMA Y4E€Ta U KOHTPOJIA
IUTAaHUPYEMBIX (METamnpeAMETHBIX W NPEIMETHBIX) pe3yiapTaToB. OCHOBHBIMU (opMaMu
KOHTPOJIS IBJISIFOTCA: TECThI, CAMOCTOSITEIbHBIE, IPOBEPOUHbIE pabOTHI, PPOHTAIBHBIHN OIpPOC,
MpaKTU4eCKHe paboThl, MPOEKTHAs ACSITEIbHOCTD.

[IpomexyTouHas arTecTanusi Mo MPEeAMETY MPOBOAUTCA B (POpME HTOTOBOM KOHTPOIHHOU
paboTHI.



I[InanupyeMble pe3yabTaThbl OCBOEHUSI U COJepP:KaHHE Y4eOHOro mpeamera «Xumus» B 9 kiacce JIMYHOCTHBbIe, MeTanpeIMeTHbIe H
npeaMeTHbIE Pe3yJabTaThl

JInyHOCTHBIE pPe3yJIbTATHI:

® OCO3HaBaTb EAMHCTBO M LEJIOCTHOCTb OKPYXKAIOIIET0 MHUPA, BOSMOXHOCTH €ro I03HABAEMOCTH U OOBSCHUMOCTH Ha OCHOBE
JNOCTUKCHUM HAYKH;

¢ [IOCTCIICHHO BBICTPANBATh COOCTBEHHOE HCJIOCTHOC MUPOBO33PCHUC: OCO3HABATH HOTpe6HOCTb 1 IT'OTOBHOCTB K CaMOO6pa3OBaHI/IIO, B TOM 4HUCIJIC
" B paMKax CaMOCTOSITCIIbHON JI€ATEILHOCTH BHE IIKOJIBI,

® OLCHHUBATDH )XU3HCHHBIC CUTYalluUu C TOYKH 3PCHUA 0e3011acCHOTO 06p333 JKHU3HU U COXPaHCHUA 310POBbS;
® OICHUBATb JKOJIOTHYCCKUM PUCK B3aMMOOTHOIIICHHI YEIIOBEKA U IIpUpoOabI.

L4 q)OpMI/IpOBaTB 9KOJIOT'MYCCKOC MBINUICHUEC: YMCHHEC OLICHUBATL CBOIO ACATCIIBHOCTD U ITOCTYIIKU APYIUX JIOACH C TOUKH 3pCHUA COXPAaHCHUA
OKp}/)KaIOH_[eﬁ CpCAabl- rapaHTa > XU3HU U 6JIaFOHOJ'Iy‘~II/I$I HIO,HGﬁ Ha 3emiie.

MertanpeamMeTHble pe3y/ibTaThl:

Pecynamuenvie YY/T.

CamocTosTenbHO 00HapyKUBaTh U (HOPMYIUPOBATh NMPOOJIEMY B KJIACCHOW M MHJIMBUYalIbHON yUeOHON 1EATEIbHOCTH.

* BoigBurare Bepcuu perieHus IpooieMbl, 0CO3HaBaTh KOHEYHBIN PE3yNbTaT, BHIOMPATh U3 MPEUI0KEHHBIX U UCKaTh CAMOCTOSTEIHHO CPEACTBA
JOCTUKEHHUS LIEITH.
 CocTaBisaTh (MHAMBUAYAIBHO WM B TPYIIE) IJIaH PEIIeHHsI MTPOOIeMbl (BBITIOTHEHHS IPOEKTA).
* [TonOupath k Kax a0 mpodieme (3a1aue) aJeKBaTHYIO €l TEOPETUUECKYIO MOJIEIb.

* PaboTast mo mpeyioxKEeHHOMY U CaMOCTOSITENIbHO COCTABJIEHHOMY IUIaHy, UCIOJIb30BATh HAPSAY C OCHOBHBIMU M JOIOJIHUTEIbHbBIE CPEJICTBA
(cipaBouHas TUTEPATYPA, CIOXKHBIC TPUOOPHI, KOMITHIOTED).

» PaboTath Mo caMOCTOATEIBLHO COCTABICHHOMY IJIaHY, CBEPSISICh C HUM U IEJIbIO A€ITEeIbHOCTH, UCIIPABIISAA OMIMOKH, UCTIOIb3YsI CAMOCTOSITEIbHO
nosoOpaHHbIe CpeacTBa (B TOM uncie u MHTepHer).

* CB00OO/IHO 10JIB30BAThCS BHIPAOOTAHHBIMU KPUTEPHUSIMH OLIEHKH U CAaMOOIIEHKHU, UCXO/S U3 LIENTU U UMEIOLIUXCS KPUTEPUEB, pa3inyasi pe3ysbTaT u
CIOCOOBI AEUCTBUI.
* B xoze npecraBieHns NpoeKkTa JaBaTh OLIEHKY €ro pe3ysbTaTaM.
* CaMOCTOSITETTLHO OCO3HABATh MPUUMHBI CBOETO YCIeXa MM Heyclexa U HaXOAUTh CIIOCOOBI BBIXOA U3 CUTYalluU HEeycIexa.

* JlaBaTh OLICHKY CBOMM JIMYHOCTHBIM KauecTBaM U UepTaM XapakTepa («KaKoB 5»), ONPEAeNATh HApPaBICHUsI CBOETO PA3BUTHUS (KKAKUM 1 XOUYy
CTaTbh», «4TO MHE ISl 3TOTO HAJIO CHIENAThHY).

Ho3naeamenvuvie YY/I:

*  aHAIM3UPOBATh, CPABHUBATH, KJIACCH(PUIIMPOBATH U 0000mIaTh (DaKThI U SIBJICHUS, & TAK)KE BBISBJIATh IPUYMHBI U CJICICTBHS TTPOCTHIX
SIBJICHU;



* OCYHICCTBJIAATHL CpPaBHCHUC, K.HaCCI/I(pI/IKaI_[I/IIO, CaMOCTOATCIIbHO BI:IGI/IpaSI OCHOBAHUA U KPUTCPUU JI YKA3aHHBIX JIOTUYCCKUX onepaunﬁ;
¢ CTPOHUTH JJOTHYCCKOC PACCYKACHHUEC, BKIIIOYAIOMIEC YCTAHOBJICHHUEC IPUYNHHO-CICACTBCHHBIX CB?IBGI\/'I;

¢ CO3aaBaTb CXCMATHYCCKUC MOACIIN C BBIACJICHUCM CYHICCTBCHHBIX XaPaKTCPUCTUK O6’beKTa;

¢ COCTAaBJIATH TC3UCHI, PA3JIMYHBIC BUIbI HHaHOB(HPOCTHX, CJIOKHBIXH T.H.);

* mpeoOpa3oBbIBaTh MH()OPMALIUIO

U3 OJHOrO0 BHJA B APYyroi(tabiuily B TEKCT U Ip.);

® YMCTh OIIPCACIIATL BO3MOKHBIC NCTOYHUKHA H€06XOI[I/IMBIX CBGIIGHI/If/’I, MMPOU3BOAUTH ITIOUCK HH(l)OpMaI_II/II/I, AHAJIM3UPOBATH U OLICHHUBATDb eé

AOCTOBCPHOCTD.

Kommynuxamuenwvie YYJ/I:

*  CcOOJIIOIaCT HOPMBI IIYOJMYHOM PEUH M PETIAMEHT B MOHOJIOTE U IUCKYCCHH;
* TIOJIb3YETCS AaJCKBATHBIMH PEYEBBIMU KIHIIE B MOHOJIOTe (IyOJMYHOM BBICTYIUICHHH), THAJIOTE, TUCKYCCHH,
*  (opmymupyeTr coOCTBEHHOE MHEHHE ¥ MTO3UIINIO, apTYMEHTUPYET UX;
*  KOOPAMHHUPYET CBOKO MO3UIUIO C MO3UIMAMHU MApTHEPOB B COTPYIHUUYECTBE MPH BBIPAOOTKE OOIIETO;

*  YCTaHABJIMBACT M CPABHUBACT Pa3HbIC TOUKH 3PCHUS, IPEXKIE YeM MPUHUMATH PELICHHUS U JIEIaTh BHIOOD;
*  CIIOPHUT U OTCTAMBACT CBOIO MO3UIIHIO HE BPaXICOHBIM JIJIs ONIIIOHEHTOB 00pa3oMm;
* OCYIIECTBISCT B3aUMHBI KOHTPOJIb M OKa3bIBAET B COTPYIHHYCCTBE HEOOXOIUMYIO B3aHMOIIOMOIIIb;

¢ OpraHU30BbIBACT W IIJIAHUPYCT yqe6Hoe COTPYAHHUYICCTBO C YUYHUTCIIEM U CBCPCTHHUKAMU;

¢ OIpeCaciiATh LU U (bYHKI_[I/II/I Y4aCTHUKOB, CIIOCOOBI B3aHMOﬂeﬁCTBHH; IJIaHUPOBATb O6H_II/Ie CIIOCOOBI pa6OTbI;

¢ yMeECT pa6OTaTI> B TpyHlnre -— YCTaHABJIMUBACT pa6oqI/Ie OTHOIICHUAA, 3(1)(1)CKTI/IBHO COTPYAHUYACT U CHOCO6CTByeT HpO,HYKTI/IBHOI\/'I
Koomepalnu; UHTECTPUPYCTCA B I'PYIIITY CBEPCTHUKOB U CTPOUT IMPOAYKTUBHOC B3aHMMOJICHCTBHE CO CBCPCTHUKAMUUB3POCIIBIMHU,

® YYMUTHIBATH PA3HbIC MHCHHUA H HUHTCPCCHI U 000CHOBEBIBATH CO6CTB€HH}’IO TIO3UIIUIO.

Conep:xanue yueOHOTr0 npeaMera

HOMep W Ha3BaHUC pasjciia NporpaMmbl, K-BO
4JaCoB, COACPIKAaHNE pasgcia

[TnaHupyemble MpeIMeTHbIE Pe3yIbTaThI

IBBIITYCKHHUK HAYUUTCH:

BBIITYCKHHK IMOJIYYHUT BO3MOKHOCTb HAYUHUTHCSA

BBenenue - 4 yaca.

XapakTepucTHKa JIEMEHTA 10 €ro MOJOKECHHUIO B
[lepuoanueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
J[. 1. Menneneera. CBoicTBa OKCHJIOB, KHCIOT,
OCHOBaHMM M  COJEM B  CBETE  TEOPHUH
PIEKTPOIUTUYECKON JAUCCOIMAMM U OKHCJICHUS-
BoccTaHOBJEHUs.  [loHATHE O  HEPEeXOIHBIX
DIIEMEHTAaX. AmdoTepHOCTS.

['eHeTMYECKUN  Psifi  NEPEXOJHOIO  JJIEMEHTA.
[lepuonuueckuii 3akoH U [lepuoanueckas

PaCKpbIBaTb  CMBICIT ~ OCHOBHBIX
TOHSITHM «aToM», «MOJICKYJa», «XUMUYECKUM
QJICMCHT», «IPOCTOC  BCHICCTBO», «CJIOXKHOC
BCIICCTBO», «BAJICHTHOCTB», UCITIOJIB3Yys 3HAKOBYIO
CUCTCMY XUMUH,

XHUMHUYCCKUX

M300pakaTh COCTaB MPOCTEHIIMX BEUIECTB C
MTOMOIIBI0 XUMUUYECKUX POPMYI U CYIIHOCTh
XUMHUYECKUX peakuuid ¢ TOMOIIbIO
YpaBHEHU;

XHUMHUYCCKUX

t pa3BUBaTh WH(GOPMAIMOHHYIO KOMIIETEHTHOCTD
MOCPEACTBOM YINyOJeHus] 3HaHUUH 00 HCTOpHUH
CTAaHOBJICHUS] XMMHUYECKON HayKu, €€ OCHOBHBIX
MOHSATUH, TIEPUOIUYECKOTO 3aKOHA KaK OJTHOTO U3
BAKHEUILIMX 3aKOHOB NPHUPOJBI, a TakkKe O
COBPEMEHHBIX JOCTHKEHUSAX HAYKU U TEXHUKU.

- COCTaBIIATh MOJIEKYJISIPHBIC U I1I0JIHbIE HOHHBIE
[YPaBHEHUS 110 COKPALLEHHBIM HOHHBIM YPaBHEHUSM;




cucTeMa  XuMHYeckux  anmementoB  J[. .
MeneneeBa. XUMU4eCKass OpraHU3aLus KUBOU U
HEKMBOM TPUPOJIbl. XUMHUYECKUM COCTaB sjpa,
MAaHTUU U 3€MHOM KOpPbl. XMMUYECKUE JIEMEHTHI

B KJIETKax »JKUBBIX OPraHM3MOB. Makpo- u
MUKpodsieMeHTbl.  OOoOmieHne  cBeeHUH O
XUMHYICCKIX pEaKIHsIX. Knaccudukanus

XUMAYECKUX PEAKIUU MO pa3IMuHBbIM MTPU3HAKAM:
(IHCIIO M COCTAaB PEarnpyIoMnX U 00pa3yoIHUXCs
BEIIECTBY», «TEIIOBON PPeKT»,

HaIIpaBJICHUE, «A3MEHEHHE CTeTeHen
OKHCIICHUSI 3JIEMEHTOB, 00pa3yroIHx
[pearupyrolye BEIIIECTBAY, «hazay,
«MCIIOJIb30BaHME KaTaiu3artopa». Ilonstue o
CKOPOCTH XHMHUYECKOW peakuuu. DaxkTopsl,

BIIMSAIONINE HA CKOPOCTh XUMHUYECKUX PEaAKIIUA.
Karanuzatopel u  kartanu3.  VHruObutopsl.
IAHTHOKCHJAHTBI.

r BBIYHUCIIATH

r XapaKTCPHU30BaTh

OTHOCHUTEIIBHYK0  MOJIEKYJSIPHYIO U
MOJISIPHYIO MACCBhI BEILECTB, a TAKIKE MaCCOBYIO J1OJII0
XUMHUYECKOIO DJIEMEHTA B COCIMHEHUAX MJI OLICHKU
UX NPAKTUYECKON 3HAYUMOCTH;

r PAaCKpbIBaTh CMBICII MEPUOAUYCCKOIO 3aKOHA

. . Menneneena;

- OTMCHIBATh M XapaKTEPH30BaTh TAOIMYHYIO (HOopMy

HGpHOI{H‘IGCKOﬁ CHUCTCMBI XUMHYCCKHX 2JICMCHTOB,

COCTaB ATOMHBIX AACp u
pacrpeaciIiCHUC 4uciia 3JICKTPOHOB I10 3JICKTPOHHBIM
CJIOAM aTOMOB XHMHUYCCKHUX JJICMCHTOB MaJIbIX
IIEpruoaoB HGpHOI{H‘IGCKOﬁ CHUCTCMBI, a TAKXKC KaJIuid U
KaJdbL A,

IIPUBOJUTH IIpUMEPBI peakuui,
MIOATBEPKIAIOIIUX CYLIECTBOBAHUE B3aUMOCBS3H
MEXJy OCHOBHBIMM KJIACCAMM HEOPraHHYECKHUX
BELIECTB;

MPOTHO3UPOBATH  PE3YyJbTAaThl  BO3AECHCTBUS
pa3IMYHBIX (DAKTOPOB HA U3MEHEHHE CKOPOCTH
XUMHUYECKON PEaKIINu;

MPOTHO3UPOBATh  PE3YJIbTATHI BO3/ICICTBUS
pa3aMyYHbIX (PaKTOPOB HA CMELIEHUE XUMUYECKOTO
paBHOBECHSI.

IMPOrHO3UPOBATHE XUMHUUYCCKUC CBOMCTBaA BCIICCTB
Ha OCHOBC UX COCTaBa U CTPOCHU,

Tema: IIpakTukym Nel. CpolicTBa MeTa10B
U UX COeMHEHUH - 2 Jaca.

1. OcyuiecTBiaeHue  UENOYKHM  XMUMHYECKUX
npeBpanieHnii. 2. "DKCIepUMEHTATbHBIC 3aJ1a9U
[0 PACMO3HABAHUIO U TIONYYEHUIO COCIUHEHHIA
MeTaJIoB".

- IPOBOJIUTH

r BBISIBJIATE B IMPOLECCE SKCIICPUMCHTA IPU3HAKU,

CBHJICTEJIbCTBYIOMINE O POTEKAHUH XUMHUYECKOI
peaxiuu;

- IPUTOTOBJIATE PACTBOPBI C ONPENEIEHHON MacCOBOU

JIOJIEN paCTBOPEHHOIO BELIECTBA;

r OIIPEACIIATE XapaKTEp CPEeAbl BOJAHBIX PaCTBOPOB

KHUCJIIOT H HIeJ'IOLIGI\/'I 0 HM3MCHCHHIO OKpaCKu
HUHIUKATOPOB,

Ka4YC€CTBCHHBIC p€aKknuu,
MOATBCPIKAAOIINEC HAIMIUC B BOJHBIX PAaCTBOPax
BCIICCTB OTACIBHBIX MOHOB

r OMPECACIIATE HNPUHAMJIC)KHOCTL HCOPraHUYCCKHUX

BELIECTB K OJJHOMY U3 U3YUEHHBIX KJIACCOB/TPYIIIL:
METaJUlbl W HEeMEeTaJlIbl, OKCHJbI, OCHOBaHMA,
KHCIIOTHI, COJIH;

- COCTaBJIATH (POPMYIIBI BELIECTB 110 UX Ha3BAHUSM;

COCTABJISITb MOJICKYJIAPHBIC W IIOJHBIC MOHHBIC

YpPaBHEHHsS IO  COKPAIIEHHBIM  HOHHBIM
YpaBHEHUSIM;
IIPUBOJIUTH IIPUMEpBI peakuuu,

MOATBEPKIAIOIINUX CYIIECTBOBAHUE B3aMMOCBSI3H
MEXIy OCHOBHBIMHM KJIACCAMH HEOPTraHUYECKHX
BEIIIECTB;

MIPOTHO3UPOBATh  PE3yJbTaThl  BO3ACUCTBUS
pa3IUYHBIX (HAKTOPOB HA U3MEHEHNUE CKOPOCTH
XUMHUYECKOHN peaKIuu;

MPOTHO3UPOBATH pe3ynbTaThl BO3JICUCTBUS
pa3IuYHbIX (PaKTOPOB HA CMEIEHUE XUMUYECKOTO
paBHOBECHSI.




Tema: Hemerasasl - 25 yacos. O0mas
XapaKTePUCTHKA HEMETaJUIOB:
nojoxxenue B Ilepuonuueckoit cucreme
XUMHYECKUX d1eMeHToB /I, 1.
MenpeneeBa,0cO0EHHOCTH  CTPOEHUS
piIeKTpooTpHulaTeibHOCTh (D0) KakMepa
«HeMeTalIngHocTy, pag D0. Kpucrammueckoe
CTPOCHHUE HEMETaJIOB MPOCTHIX BEIIECTB.
AJITTOTPOIIHSL. dusnyeckue CBOICTBa
HEMETaJUIOB. OTHOCUTENBHOCTD MOHATHN
METaI» U «KHEMETaJL.

aTOMOB,

Bonopoa.llonoxenue BOJIOpO/JIa B
[Tepuoanueckoit CUCTEME XUMHUYECKUX
sinementoB JI. . MenpaeneeBa. CtpoeHue aroma

151 MOHGKYJIBI. CDI/I?,I/IIIGCKI/IG nu XUMHUYCCKHUC
CBOICTBa  BOJOpOJA, €ro IOJy4YeHUe U
[IPUMEHEHHE.

Bona.

Crtpoenue Monekyasl. BogopogHas xumudeckas
cBs3b. PU3HUECKUE CBOWCTBA BOABI. AHOMaJINH
cBOMCTB BOJbI. ['uapodmibHbIe M THAPOGOOHBIE
BeleCTBA. XUMUYECKUE CBOWCTBA BOJIBI.
Kpyrosopor Boasl B mnpupone. Bomgoouncrka.
IAsparus BoJbl. beITOBBIE PUIBTPHI.
MunepanbHble BOABL. JIUCTHUIUIMpOBaHHAs BOJA,
€€ MOJIy4eHHE U IPUMEHEHHUE.

00111251 XapaKTEpPUCTUKA T'aJIOT€HOB.

Ctpoenne atomoB. IIpocTeie BemecTBa U
OCHOBHBIE COE€JIMHEHMSI TAJIOT€HOB, UX CBOMCTBA.

Kpatkue cBenmenuss o xisope, Opome, ¢drTope u
rone. [IpuMeHenue rajoreHoB U X COEAUHEHUI B
HapOJIHOM XO35IHCTBE.

Cepa.

CtpoeHue aToma, aJlJIOTPOIHS, CBOMCTBA U

- YCTaHaBIMBAaTh MPHUHAJICKHOCTh  XUMHYECKON
peaKuu K OMpPENeIEHHOMY THITY MO OJHOMY U3
KJ1acCU(UKALMOHHBIX NPU3HAKOB: 1) Mo uuciay u
COCTaBY UCXOJIHBIX BEIIECTB U MPOYKTOB PEAKIIUU
(peakuuu COeAUHEHUS, Pa3NIOKEHUs, 3aMEIICHUS U
oOMeHa); 2) IO BBIACICHUIO HJIU IOTJIOIICHHUIO
TEIUIOTHI (peakuuu HK30TEPMHUUECKUE u
SHJOTEPMUUYECKHE); 3) MO U3MEHEHHUIO CTEleHEeu
OKHUCJICHHS XHMHUYECKUX OJJIEMEHTOB (peakiuu
OKHUCJINTEIbHO-BOCCTAHOBUTEINBHBIE); 4) 1o
oOpaTuMoCTH Tmporecca (peakuuu oOpaTUMBbIC W
HeoOpaTUMBbIE);

r COCTaBJISITh ypaBHeHI/IFI 3JIGKTpOJIHTPI‘-IGCKOI71
JHCCOIUAIlNM KUCJOT, IIeJIOUei, COJICH; IOJIHBIE U
COKpalIEHHbIE HIOHHBIE YPABHEHMsI peakluii oOMeHa;
ypaBHEHUs OKHCJIMTEIIbHO-BOCCTAHOBUTEIILHBIX
peaKiui;

- IPOTHO3UPOBATh MPOAYKTHl XUMHUYECKUX peaKLuil
no Gopmynam/Ha3BaHUSIM HCXOJHBIX BEILECTB;
OTIpeeIsATh UCXOAHbIE BEIIECTBA MO

(hopMyIaM/Ha3BaHUSAM NPOTYKTOB PEAKIINY;

- COCTaBJIATh YpaBHEHUs PEAKIMHA, COOTBETCTBYIOLIUX
MOCJIEZIOBATEIBHOCTH  («IIETOYKEe») IpEeBpaIeHUM
HEOPTraHMYECKUX BEUIECTB PA3IUYHBIX KJIACCOB;

- BBIIBIIAITh B IIPOLIECCE DKCIIEPUMEHTA IPU3HAKH,
CBUJETEIHCTBYIOIINE O MPOTEKAaHUN XUMUYECKON
peakuum;

- IPUTOTOBIIATh PACTBOPBI C ONPEAEITEHHOW MacCOBOM
JI0JIEN paCTBOPEHHOIO BELIECTBA;

r OIIPENENATh XapaKTep Cpellbl BOAHBIX PACTBOPOB
KHCJIOT W WIeJoYed MO0 H3MEHEHHMIO OKpacKu

WH/IUKaTOPOB;

r IPUMCHATDH

t IPOTHO3UPOBATh

t IPOTHO3UPOBATh

- TPOTHO3UPOBATH

r OIMUCBIBATH U3YYCHHBIC 00BEKTHI KaK CHUCTCMBI,

MNPUMCHAA JIOTUKY CUCTCMHOT'O aHAJIN3a,

3HAHUS 0 3aKOHOMEPHOCTSX
MEPUOINYECKON CUCTEMbl XUMUYECKUX 3JIEMEHTOB
Uisi  OOBSCHEHHMs] W TPEABUIACHHS  CBOMCTB
KOHKPETHBIX BEIIECTB;

t pa3BUBaTh WH(GOPMAIMOHHYIO KOMIIETEHTHOCTD

MOCPEACTBOM YINyOJeHUs] 3HaHUUW 00 HCTOpHUH
CTAaHOBJICHUSI XMMHUYECKON HayKu, €€ OCHOBHBIX
MOHATHM, MEPHUOJUIECKOT0 3aKOHA KaK OHOTO U3
BOKHEUILIMX 3aKOHOB TPHUPOJBI, a TakkKe O
COBPEMEHHBIX JIOCTHKEHUSAX HAYKU U TEXHUKU.

r COCTaBJIAITb MOJICKYJIAPHBIC U IMOJHBIC MOHHBLIC

YpaBHEHUs [0  COKPAIUEHHBIM  HMOHHBIM
YPaBHEHUSM;
t IPUBOJUTH MIPUMEPBI peakuui,

MOATBEPKIAIOIINUX CYIIECTBOBAHUE B3aMMOCBSI3H
MEXy OCHOBHBIMH KJIACCAMH HEOPTaHUYECKHX
BCIIICCTB;

pe3yabTaThl  BO3ACHCTBUS
pa3IMYHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTH
XUMHYECKON pPeaKkilnu;

pe3yNIbTaThI BO3JEHCTBUS
pa3IMYHbIX (PaKTOPOB HA CMEIEHHUE XUMUUYECKOTO
PaBHOBECHSI.

r IPOrHO3UPOBATE XUMHNYCCKUC CBOICTBa BEILIECTB

Ha OCHOBC UX COCTaBa U CTPOCHU,

CIIOCOOHOCTH BeIeCTBa
MMPOABJIATH OKHCJIINTCIIbHBIC NI
BOCCTAaHOBUTEJIbHBIE CBOMCTBA C YUETOM CTETIEHEU




npUMeHeHHEe poMOndeckoil cepbl. OKCHIBI cephl

(V) um (VI), wux mnomnydeHue, CBOWCTBA U
npumeHenue. CepHasi KUCJIOTa U €€ COJIM, UX
[IPUMEHEHHE B HapOJHOM XO3UCTBE.
[Ipon3BOACTBO CEPHOM KUCIIOTHI.

IA30T.

CtpoeHue aroma W MOJEKYJbl, CBOWCTBA
MpOCTOro0  BeliecTBa. AMMHAK, CTPOCHHUE,
cBoiicTBa, mnonyueHue u mnpumeHeHue. Conu

AMMOHN, HUX CBOMCTBA H IMPUMCHCHHUC. OKCI/IIII)I

azora (1) u (1V).

IA30THasi KHUCIIOTa, €€ CBOWMCTBA U TMPUMEHEHUE.
HutpaTel 1 HUTPUTHI, TpoOIEMa UX COACPKAHUS B
CEJIbCKOXO35MCTBEHHON MPOAYKUHMH. A30THBIE
yI0OpEHusI.

Dochop.

CtpoeHue atoma, aJuIOTPOIUs, CBOMCTBA O€I0ro
1 KpacHoro (ochopa, MX MPUMEHEHHE.

OcHoBHBIC coenuHeHus: okcun ¢ocdopa (V) u
oprodochopHas kucnorta, pocdarsl.

docdopHble  yI00peHus.

Yriepon.

CtpoeHue  aTroma,  ajuIOTPONUsi,  CBOWCTBA
Moaudukanmii, mpumeHerue. OKCUABI yriaepoa
(1) u (IV), ux cBoiicTBA W TNPUMECHEHHE.
KapOoHaThl: KalbIUT, COAA, MOTAIll, UX 3HAYCHHE
B IIPUPOJIE U )KU3HH YETIOBEKA.

Kpemuuii.

CTtpoeHne atoma, KpUCTAUIMYECKU KPEMHHIA,
ero cBoiicTBa u npumMeHeHue. OKCU KPEMHHUS
(1V), ero npupoaHbIE Pa3HOBUIHOCTH.
Cunukatel. 3HaUEHUE COEIMHEHUN KPEMHUS B
PKUBOM U HExXUBOU nipupone. [lonarue o

IpOBOAUTDH Ka4C€CTBCHHBIC pcaKkiuu,
IMOATBCPKAAOIUE HAIMYKUEC B BOAHBIX pacTBOpax
BCIICCTB OTACIBHBIX NMOHOB

OTIPENICTIATh TMPUHAIICKHOCTh HEOPTraHUYECKHUX
BEILIECTB K OJTHOMY M3 U3YYCHHBIX KJIACCOB/TPYIIIL:
METaJlIbl M HEMETaJlIbl, OKCUJIBI, OCHOBaHUI,
KHUCJIOTBI, COJIH;

- COCTaBJIATH (1)OpMy.]'ILI BCIICCTB 110 UX HAa3BaHUAM,

ONpCaAC/IAThL BAJICHTHOCTb M CTCIICHL OKHCJICHUA
9JICMCHTOB B BCUICCTBAX,

OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUs
(GU3NYECKUX U XHMHYECKUX CBOMCTB IPOCTBHIX
BELIECTB (METaNIOB M HEMETAJJIOB) M UX BBICILIUX
OKCHJIOB, 0OpPa30BaHHBIX JIEMEHTAMU BTOPOTO U
TPETBHETO MIEPUOJIOB;

Ha3pIBaTh OOIME XHUMHYECKHME CBOMCTBA,
XapaKkTepHBbIE JUIsl TPYIIN OKCUAOB: KUCIOTHBIX,
OCHOBHBIX;

Ha3pIBaTh OOIIME XHUMHUYECKHE CBOMCTBA,
XapakTepHble JUISI  KaXJOro M3  KIACCOB
HeOpFaHI/IquKI/IX BCIIECCTB: KUCJIOT, OCHOBaHHfI,
coJieit;

MIPUBOJIUTh TIPUMEPHI PEAKIUH, MOATBEPKITAOIINX
XUMUYECKHE CBOWCTBA HEOPTaHMYECKUX BEICCTB:
OKCHJIOB, KHCJIOT, OCHOBaHHH M COJICH;

OMPCACIIATh BCHICCTBO-OKUCIUTCIIb U BCIICCTBO-
BOCCTaAaHOBUTCIIb B OKHCIIUTCIBHO-
BOCCTAaHOBUTCIIbHBIX PCAKIIHUAX;

r BBISIBJIATD

r OPraHu30BLIBATD,

OKHCJICHHUA 3JICMCHTOB, BXOJAIINX B €I'0 COCTAaB,

CyHICCTBOBAHUC TCHETHYCCKOM
B3aMMOCBA3H MCXKAY BEIIECCTBAMU B PAAY: IIPOCTOC
BCIICCTBO — OKCUJ — I'MAPOKCU — COJIb;

IIPOBOJUTH YYCHUYECKHUE
IIPOEKTHI I10 UCCIICJOBAHUIO CBONCTB BELIECTB,
MMEIOIIMX BAKHOE IIPAKTUYECKOE 3HAYCHUE.




CHUINKATHOM MMPOMBIIIIJIICHHOCTH.

Tema: IIpakTukym Ne2.CeoiicTBa
HEeMeTaJlJI0OB M UX coelMHeHMH - 3 yaca.
1.Pemenne sKkCIepUMEHTAIBHBIX 33124 110 TEME
«I[loarpymnma rajgoreHoBY. 2. Pemenue
DKCIIEPUMEHTAIbHBIX 3a7au 1o teme«lloarpynma
kuciopoga».  3.Ilomydyenue, cobupaHue
[PacIlO3HABAHME ra30B.

- IIPUTOTOBJIATE PACTBOPBI C ONPEAEIEHHON MacCOBOU
JI0JIEN paCTBOPEHHOIO BELIECTBA;

- OIIPENEINIATh XapaKTep Cpeabl BOAHBIX PacTBOPOB
KUCIOT M 1IeJlouell MO0 M3MEHEHUIO0 OKpacKu
WHIUKATOPOB;

- IPOBOJIUTH KayeCTBEHHbIE peaKIuu,
MOATBCPIKAAIOIINE HAIMYKUC B BOOAHBIX paCTBOpax
BEIIECTB OTAEIbHBIX HOHOB

r OMPEACIIATE HNPHUHAMJIC)KHOCTL HCOPraHUYCCKHUX
BEIIECTB K OJJHOMY M3 U3yYCHHBIX KJIACCOB/TPYII:
MCETAJJIBI W HEMCTAJlZIbl, OKCHABbI, OCHOBAaHMHA,
KHUCJIOTBI, COJIU;

- COCTaBJIATH (POPMYIIbI BELIECTB 110 UX Ha3BAHUSM,;

- OIIPEJENATh BAJIEHTHOCTb M CTENEHb OKUCIICHMS
JJIEMEHTOB B BEILIECTBAX;

- COCTaBJIATh (HOPMYJIbI HEOPTaHUUECKUX COETUHEHUN
110 BAJICHTHOCTSM U CTCIICHAM OKHUCJICHHUSA DJICMECHTOB,
a TaKXke 3apsJaM HOHOB, YKa3aHHbIM B TaOulle
PacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIEH;

r IPUBOAUTDH

r IPOTHO3UPOBATH

t IPOTHO3UPOBATh

t IPOTHO3UPOBATh

MPUMEPHI peaKkuuid,
MOATBEPKIAIOIINX CYILIECTBOBAaHUE B3aUMOCBSI3H
MEX/1y OCHOBHBIMHU KJaccaMH HEOPTaHUYEeCKUX
BEIIECTB;

pe3yabTaThl  BO3ACHCTBUS
pa3IMYHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH
XMMHUYECKON PEaKInu;

pE3yNbTATHI BO3JECHCTBUS
pa3IMyYHbIX (PaKTOPOB HA CMELIEHUE XUMUYECKOTO
paBHOBECHS.

r IPOrHO3UPOBATE XUMHNYCCKUC CBOMCTBaA BCIICCTB

Ha OCHOBC UX COCTaBa U CTPOCHUA,

CIIOCOOHOCTH BEIECTBA
IIPOSIBIIATH OKHCIIUTEIIbHBIE WIH
BOCCTAHOBUTEJIBHBIE CBOMCTBA C YUETOM CTEIICHEH
OKHCJIEHUS JIEMEHTOB, BXOJSIIMUX B €0 COCTaB;

Tema : O0001IeHNE 3HAHUI 10 XUMHH 32 KypC

oCHOBHO# mIKo0JbI. IToaroroska

K TOCYyJIapCTBEHHOW WTOroBOW AarrecTauuu
(OI'9) - 15 yacos.

[lepuonuueckuii 3akoH U Ilepuognueckas
cucTeMa Xumuuyeckux oanemednroB . W

MenneneeBa. OU3NYECKUN CMBICT MOPSAIKOBOTO
HOMEpa AJIEMEHTa, HOMEPOB MEPHUOJA U TPYIIIIHL.

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB
1 X COCMHEHUN B MEPUOJAX U TPYIIMax B CBETE
MpECTaBICHUN O CTPOCHUU aTOMOB JIEMEHTOB.

COCTaBJISITh YpaBHEHHS AIIEKTPOTTUTUICCKOM
JMCCOIMALMN KHCIIOT, IIeNIouei, cojieil; moyHble U
COKpaIéHHbIe HOHHBIE YPaBHEHUS peakinii oOMeHa;
ypaBHEHHUS OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii;
MIPOrHO3UPOBATh MPOAYKTHl XMMHUYECKHX PEaKIUil
mo GopMmynam/Ha3BaHHSIM HWCXOJHBIX BEIIECTB;
OTIpeIeNIATh UCXO/IHBIE BEILIECTBA IO
(hopmynamM/Ha3BaHUSIM MMPOTYKTOB PEAKITUH;
COCTABJIATh YPaBHEHUS PEAKLUH, COOTBETCTBYIOLIUX
MIOCJIEZIOBATEIBHOCTU  («LEMOYKE») MpeBpaLICHUI
HEOPraHNYECKUX BEUIECTB PA3JINYHBIX KJIACCOB;
- BBISIBJISITD B IIPOLIECCE SKCIIEPUMEHTA IPU3HAKH,

t pa3BUBaTh WH(OPMAIMOHHYIO KOMIETEHTHOCTH

MOCPEJICTBOM YIIIYOJIeHHUs] 3HAHUKA 00 HCTOpUH
CTaHOBJICHUS] XMMUYECKOM HayKu, €€ OCHOBHBIX
MOHATHH, IEPUOJUYECKOI0 3aKOHA KaK OHOIO U3
BOXHEHIINX 3aKOHOB TNPUPOJBI, a Takke O
COBPEMEHHBIX JOCTH)KEHUSAX HAYKU U TEXHUKHU.

r COCTaBJIATh MOJICKYJIAPHBIC W IIOJHBIC MOHHBIC

YPaBHEHHS IO  COKPAIIEHHBIM  HOHHBIM
YpaBHEHUSIM;
t IPUBOJIUTH HIPUMEPBI peakuui,

MTOATBEPIKIAIOIINX CYIIECTBOBAaHUE B3aUMOCBSI3U




3HaueHWE  MEPUOJUYECKOTO  3aKoHA. Buubl
XUMHNYCCKUX CB$I3€I>'I N THUIIBI KpI/ICTaJIHI/I‘-IeCKI/IX
pereTok. B3anMOCBsI3b CTPOCHHSI W CBOMCTB
BemecTB. Kimaccupukanusi XUMUYECKUX Peakiuit
[0 pa3JIMYHBIM TPU3HAKaM (YUCIIO M COCTaB
pearupyromux W O0pa3yIIIUXCs  BEIIECTB;
HaJINYKe

rpaHulBl  pasznena ¢a3; TerIoBOH
M3MCHEHHE  CTETNECHEH  OKUCIICHHS  aTOMOB;
MCIIOJIb30BAHUE  KaTalnu3aTopa;  HalpaBJICHUE
nporekanust). CKOPOCTh XUMHUYECKUX PEaKIMid |
(dakTopbl, Bimsomme Ha Hee. (OOpaTUMOCTh
XHUMHYECKMX PEaKIHUid M CIOCOOBI CMEIICHHS
XUMHUYECKOT'O PABHOBECHSI.

s dexr;

[IpocTbie U cioxHbIE BemecTBa. Mertamisl U
HeMmeTa/uibl. ['eHeTHueckue psAasl  MeTajia,
HeMeTallla M IepexonHoro Meraia. Okcuasiu
UJIPOKCUABI (OCHOBAHUS, KUCIIOTHI, aM(OoTepHBbIE
rUApOKCHabI), conu. Mx cocTtaB, Kiaccuukanus
1 o0IIre XMMHUYECKHUEe CBOWCTBA B CBETE€ TEOPUHU
HIIEKTPOIUTUYECKOHN TUCCOLUALINH.

CBUICTEIbCTBYIOIIUE O
peakiumy;

POTEKaHUU

J0JIei pacCTBOPEHHOTO BEILIECTBA;

- OIIPENIENIATh XapaKTep Cpellbl BOAHBIX PACTBOPOB
KHCJIOT M UIeJIoYel 10 M3MEHEHMIO OKpacKu
WHUKATOPOB;

- IPOBOJ/IUTD KaueCTBEHHbIE peakuuu,
MOATBEPIKIA0IUE HAIMYKME B BOJHBIX pACTBOpaX
BEILIECTB OTACJIbHBIX HOHOB

- OIPENENIATh MPUHAIIEKHOCTh HEOPraHUYECKUX
BEIIECTB K OJJHOMY M3 U3yYCHHBIX KJIACCOB/TPYIII:
METaJJIbl W HEMETaJUIbl, OKCHJIbI, OCHOBaHUS,
KHCJIOTHI, COJIH;

r OIMPEACIATh BAJICHTHOCTb U CTCIICHL OKHCJICHUA
9JICMCHTOB B BCIICCTBAX,

PacTBOPUMOCTH KUCJIOT, OCHOBAHUI U COJIEH;

r 06"I)$ICH$ITI> 3aKOHOMECPHOCTHU N3MCHCHUS
(U3MYECKUX M XUMHYECKHX CBOMCTB MPOCTHIX
BELIECTB (METaNIOB M HEMETAJUIOB) M MX BBICILIUX
OKCHJIOB, 00pa30BaHHBIX JIEMEHTaMU BTOPOTO U
TPETHETO TIEPUOJIOB;

- Ha3pIBaTh OOIMEe XUMHUYECKHE CBOMCTBA,
XapaKTCPHBIC IJIA TPYIIT OKCHUIOB: KHUCJIOTHBIX,
OCHOBHBIX;

- Ha3pIBaTh  OOIME XHMHUYECKHE CBOMCTBA,
XapakTepHble I KaKJIOr0 U3  KJIacCcoB
HCOPraHNMYCCKUX BCIICCTB: KUCIIOT, OCHOBaHHﬁ,
coJieit;

OKCHJOB, KHCJIOT, OCHOBAaHHI U COJICH;
r OMPCACIIATE BCHICCTBO-OKUCIUTCIIbL U BCIICCTBO-
BOCCTAHOBUTECJIb B OKUCIIUTCIIBHO-

XUMHUYECKOH

- IPUTOTOBIISATH PACTBOPBI C ONPENEIEHHON MacCOBOM

- COCTaBJIATH (1)OpMy.]'ILI BCIICCTB 110 UX HAa3BaHUAM,

- COCTaBIIATh (DOPMYITBI HEOPTAHHYECKUX COCTUHCHHIMA
10 BaJIEHTHOCTSIM U CTENEHAM OKHCIICHHS 3JIEMEHTOB,
a TaKXe 3apsjgaM HOHOB, YKa3aHHBIM B TaOJHIlE

- IPUBOJUTE IIPUMEPBI PEAKIMM, MOATBEPKIAFOIINX
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIICCTB!

MEXJy OCHOBHBIMH KJacCaMHU HEOPraHUYECKHX
BCIIICCTB;

t IPOTHO3UPOBATh  PE3YJbTATHl  BO3ICHCTBUSA
pa3nuYHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTH
XMMHYECKON PEaKIVH;

t IPOrHO3UPOBATh pe3yabTaThl BO3JICUCTBUS
pa3auYHbIX (PaKTOPOB HA CMEIIEHUE XUMUYIECKOTO
PaBHOBECHS.

r IPOrHO3UPOBATE XUMHNYCCKUC CBOMCTBaA BCIICCTB
Ha OCHOBC UX COCTaBa U CTPOCHU,

t IPOTHO3UPOBATH CIIOCOOHOCTB BEUICCTBA
IIPOSIBIIATH OKHCJINTEIIbHbIE WIH
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YU4ETOM CTEIICHEH
OKHCJICHUS JIEMEHTOB, BXOASIIUX B €0 COCTaB;

t BBISIBIISITH CYyILIECTBOBaHUE TE€HETUYECKOM
B3aMMOCBSI3U MEXK/TY BEIIECTBAMU B PAY: ITPOCTOE
BEILIECTBO — OKCUJl — TUAPOKCHU]I — COJIb;

- OPraHU30BBIBaTh, TMPOBOJAUTH YUYEHUUYECKUE
MIPOEKTHI 110 UCCIIETOBAHUIO CBOMCTB BEILIECTB,
MMEIOIINX BAXKHOE MTPAKTUYECKOE 3HAUCHUE.




BOCCTAHOBUTEIHHBIX PEAKIIHSIX;

- COCTaBJIATh OKUCJIUTETHbHO-BOCCTAHOBUTEIbHBIN
OaytaHC (11 K3YYCHHBIX PEAKIINii) 10 MPEAI0OKEHHBIM
CXeMaM peaKLui;

- IPOBOJIUTH nabopaTopHbIe OTIBITHI,
MOJITBEPKTAIONIHE XMMUICCKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKHUX BEIECTB;

KaJ’[eH}IapHO-TeMaTI/I‘IGCKOG IJIAHUPOBAHHUE 110 XUMHUHU B 9 kaacce

Ner/m - Ne tembr  [Tema ypoka Jlata
paszmene B
[U1aH l(paKT

BBenenue - 4 94

1 1 Beomgubiii  wHCTpykTaxk 1o OT. XapakrtepucTuka sjeMeHTa II0 €ro
[TOJIOKEHUIO B IEPUOJUYECKON CUCTEME.

2 2 AMpoTepHbIE OKCUABI U TUAPOKCUIBI™

3 3 XapaKTepUCTUKA DJIEMEHTA I10 €T0 MOJIOKEHHUIO B IEPUOANYECKON CUCTEME.

4 4 ITepnonnueckuit 3axkoH u Ilepuoauueckas cucrema 1. 1. MenaeneeBa B cBere
YYEHHSI O CTPOSHHH aToMa. ™

S) S) XuMudeckasi OpraHu3anus KUBOW U HEKUBOM NPUPOJIBI

6 6 Knaccupukanuss XMMHYECKUX PEaKIMid IO Pa3TUYHBIM OCHOBaHUSAM

7 7 [ToHsATHE O CKOPOCTH XMMHUYECKOW PEAKLIUN

8 8 Karann3aropsl

9 9 O0001IeHre 1 cucTeMaTh3anus 3HaHUU 110 Teme "BBenenue'*

Tema 1. Metassl - 14 yacos




10 1 [Tonoxxenne »rmeMeHTOB- MeTawioB B Ilepwmommueckoit cucreme [J[. U.
MeHeneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. Du3nUecKkue cBoMcCTRa. *

11 2 XMMHUYECKHE CBOMCTBA METAJIIIOB

12 3 MeTaisl B ipupoje. Obmue crocoObl X MOTyYCHHS

13 4 Koppo3ust meramios. *

14 S) [LlenouHbIle METAIUIBL.

15 6 CoequHeHNs MIEJIOYHBIX METAJUIOB.

16 U bepriunii, MarHui 1 MeJI0YHO3EMETbHBIE METAILIBI.

17 8 CoequHeHNs MET0YHO3EMENILHBIX METAJNIOB

18 9 ATTIOMUHHUH.

19 10 CoequHEeHNs aTIOMUHHUA.

20 11 Keneso.

21 12 CoeauHeHUS JKele3a.

22 13 O0001menue 3uanuii mo reme "Mertamiasl".*

23 14 KonTponbHas padota no teme "Metamib".

Tema 2 [IpakTukym 1 CBoiicTBa MeTAJJIOB M MX COeIMHEHUI 2 4

24

1

[Ip/p Nel «OcymiecTBiaeHne HEMOUYKH XUMHUUYECKUX TPEBPALLICHUIN. »

25

[Ip. p. Ne 2 «DkcnepuMeHTaNBHBIE 3aJla4d 10 PACIIO3HABAHUIO M IMOJTYYEHHUIO
COEIMHEHNI METAJLUIOBY*




Tema 3. Hemerawuibl- 254.

26 1 OO01mast XapaKTepUCTUKA HEMETAILIOB.

27 2 Bonopon

28 3 Bona. Bona B ®KH3HH YelIOBEKA.

29 4 ["asmorenst

30 5 CoeTMHEeHUS TaJIOTCHOB

31 6 [Tonmyyenue ranoreHoB. bronornyeckoe 3HaYeHUE M MPUMEHEHHE TaJIOTEHOB U
X COCOUHEHUN. *

32 7 Kucmopon

33 8 Cepa, ee puznyeckre 1 XUMUUYECKHE CBONUCTBA

34 9 CoenuHeHus cepbl.

35 10 . CepHas KucI0Ta KaK 2IEKTPOJIUT U €€ CONU

36 11 CepHas KHCJIOTa Kak OKUCIUTENb. [lonydeHue u npuMeHeHne CepHOM KUCIIOTHI. *

37 12 /A30T U €ro CBOMCTBa

38 13 AMMUaK 1 €ro CBOWCTBA

39 14 Coti aMMOHHSI.

40 15 Okcuapl a30Ta. A30THasI KUCIIOTa KakK AJIEKTPOJIUT, €€ MpUMeHeHHe. *

41 16 A30THAs KHCJIOTA KaK OKUCITUTEIb, €€ TIOJyuYeHHE.




42 17 Dochop u ero coeanHEHUSI.

43 18 Yrnepon

44 19 Okcubl yrieposa.

45 20 YronbHas KUCIIOTa U €€ COJIU

A6 21 Kpemuuii

a7 22 CoenuHeHns KpeMHUS

48 23 CunukaTHasi IPOMBIIIJIEHHOCTb

49 24 O060061eHne marepuaia o reme «Hemeramipin*

50 25 KontpomnbHast pabora mno teme «Hemeramab»

Tema 4. Ilpaktukym 2. CBoiicTBa HEMETAJLIOB U UX COeIMHEHHIi- 3 4.

o1 1 [Ip.p. Ne 2 Pemenne sKCHepUMEHTANbHBIX 3aJady MO TeMe: "MOATpYyMIa
Krciopomaa'*

52 2 [Tp.p. Ne 3 «PemieHne skcriepMMEHTANIBHBIX 3314 110 TEME TaJIOTeHbD)

53 3 [Tp.p. Ne 4 «[Tonmyuenue, cobrpaHue U pacro3HaBaHHE Ta30B»™*

Tema 6. O0001eHHe 3HAHMI TI0 XUMHH 32 KYPC 0CHOBHOI mKkoabl. [Toaroropka k OI'd - 154

o4 1 [13 u I1IC [I.11.MenneneeBa u crpoeHue aroma. *

55 2 [13 u T1C I.1.MenneneeBa u cTtpoeHue aroma. *

o6 3 Bunbl XUMHUYECKUX CBSA3€M W TUIBI KPUCTAIIMYECKUX pelIeToK. B3aumocBssh

CTPOCHHUS U CBOMCTB BEIIECTB.*




o7 4 Knaccuukanus XuMHUUECKUX peaKLUil 10 pa3InYHbIM IIPU3HAKAM.
58 3) CKOpOCTh XHMHUYECKUX PEAKITHIA.

59 6 Jlrcconuanus 31eKTPOIUTOB B BOJHBIX pacTBopax. FIoHHbIE ypaBHEHHS.
60 7 OKHUCIINTENFHO-BOCCTAHOBUTENILHBIC PEAKIIUN

61 8 Heopranmueckue BeniecTBa, UX HOMEHKIIATypa U KilacCU(UKaIUs
62 0 Heopranmdeckue BeniecTBa, MX HOMEHKIIATYpa U KIIaCCH(DUKAIHS
63 10 XapakTepHbIe XUMHUYECKHAE CBOWCTBA HEOPTAHUICCKUX BEIICCTB

64 11 XapakTepHbIe XUMUUYECKHE CBONCTBA HEOPTaHUYECKHUX BEIIICCTB

65 12 ['eHeTHUeckue psiibl METaIa, HEMETAIIA ¥ IEPEXOTHOI0 MeTaia
66 13 ['eHeTHMUecKue psiAbl METaIa, HEMETAJIa U IEPEXOAHOTO METaslIa
67 14 [TpomerxyTouHas arTectanus B popMe HTOrOBOTO TECTUPOBAHMUS
68 15 /AHaNM3 UTOTOBOTO TECTA

MarepuajibHO-TeXHHYeCKOe o0ecnevyeHre y4eOHOro npeamMera Y4eOHO-MeTOAMYECKAas JUTepaTypa

Ne ABTOD Haszpanue 3 maTensLCTBO ["on u3panus
OCHOBHAS
1. Kysuenoa H. E., TutoBa U. M., Xumus 9 kiacc Mocksa. Benrana - I'pad 2019

l'apa H. H., XKerun A. 1O




2.

JOIMOJIHUTECJIbHAA

1.

2.

ITeuaTHble mocoous

HaumenoBanue

KomnnuectBo

Tabnuywr:

KpHCTaHHI/I‘IGCKaﬂ peuiceTKa MCTAJIJIOB

HOJ’Iy‘lCHI/IC AJIFOMHUHUA B 9JICKTPOJIU3Cpax

9JICKTpOJ'IH3 B MCTAJLITyprun

XumMuueckas Kopposus

CriocoOsl 3a1UThI OT KOPPO3UU

Dnextponu3 pactBopos xiopuaa meau (11)

[IpuMeHeHune 3meKkTponaun3a

AMpoTepHbIe THAPOOKCHIbI

TanpBaHWYECKMIT DJIEMEHT

Psn nanpsbxkenns Metauion

XUMHYECKHE CBOMCTBA METAJJIOB

[TpumeHeHne kapOoHaTa HATPHS

HpOI/IBBOIlCTBO aMMHaYHOM CCJIIMTPBIL

[Ipon3BOACTBO a30THOM KUCIOTHI

[IpumeneHne a30THOM KUCIIOTBI

Cuhre3 aMMHaKa

[IpumeHeHne aMmuaka

['maponn3 BOAHBIX pacCTBOPOB COJIEH

3aBUCHMOCTh JHCCOLMAIMKM THAPOOKCHIOB OT 3apsja MW paaudyca
aroma

R R R R R R R R RR R R R R R R R R R

DNEeKTPONPOBOIHOCTH PACTBOPOB

-

[Ipon3BOACTBO CEPHOM KUCIOTHI




IIpumeHeHue xsiopa

Ilepuonnueckas cucreMa

IIpuMeHeHne rTuApOOKCUIa HATPUS

IIpuMeHeHne cepHOM KUCIIOTHI

[IpumeneHue CoasiHOM KUCTOThI

MOI[CJ'II/I ATOMOB HEKOTOPBIX 3JIECMEHTOB

I'eneTnyeckas cBA3b KJIACCOB HEOPTaHNYCCKUX COCI[I/IHCHI/Iﬁ

R

I/IH(l)OpMalll/[OHHO-KOMMyHI/IRaTI/IBHI)Ie Cpeacrea

HanmenoBanue

Komnuectso

DJEeKTPOHHBIM  HOCHUTENb «THPOYPOK» ( BUIEOCIOKETHI,
MIpe3eHTalH, TECThI)

1

JKPaHHO-3BYKOBbIE OCOOHS

HanmenoBanue

Komnuectso

TexHuveckue cpeacTBa 00y4eHuUs!

HanmenoBanue

Komnuectso

Kommerotep

1

Hoyt6yk

2

[Imanmer

4

IIpunrep

1

Komnouku

1 KOMILIEKT

MenuarnpoexTop

1

I/IHTepaKTI/IBHa}I J0CKa

1

Y4eOHO-TpaKTHUYECKOE U Y4eOHO-1a00paTOpHOE 000pyI0BaHUE

HaumenoBanue

Konuuaectso

Touka Pocra «Iludpoas maboparopust yueHu4deckas» (XUMus. . . )

2




Touka Pocma  Kommiekt mnocyabl u 000pylAOBaHWs [JIsl
YYeHHYeCKHX ONbITOB.

[ltatuB 7a00pPATOPHBI XUMHUUYECKHMA

Ha6op uamex [Terpu

Habop mHCTpyMEHTOB IpenapoBalibHBIX

Jloxkka 1u1d C)KUTraHus BEIIECTB

Crynka dapdopoBas ¢ IECTUKOM

HaGop Ganok mnst xpaHeHus TBepAbIX peakTuBoB (30 - 50 mu)
Hab6op ckisiHOK ((ps1akoHOB) ISl XpaHEHUSI PACTBOPOB PEAKTHBOB
Ha6op npubopoxk (I1X-14, [1X-16)

[Mpubop  ans  mOMydYeHHS  Ta30B

CnuproBka

I'oprouee JUIS CIIMPTOBOK

dunbTpoBanbHas Oymara (50 mit.)

Konba konnveckas

[Tanouyka creknsHHas (C PE3MHOBBIM  HAKOHECYHUKOM)
Yameuka [ BbIMapUBaHUS (BBIIAPUTENbHAS YallleyKa)
Mepubiii HUIMHAP (TIaCTUKOBBII)

Boponka crexisiHHas (Maias)

Crakan  crexnsuabii (100 o)

["azooTBOHAsA TPYOKa

Touka Pocma JlemoHcTpaunoHHoOe 000py10BaHue
CocraB KOMILIEKTA:
Cronmuk mnoabeMHbli Hasnauenue: cOopka y4eOHBIX YCTaHOBOK,
pasmep cronemHunbl: He MeHee 200*200 MM, MIaBHBIA MOIBEM C
MTOMOIIIbIO BUHTA: HAJIMYUE
[Iratus JEMOHCTPALMOHHBIN XUMHUYECKUIM:

Hasnauenue:
JEMOHCTpalus TPUOOPOB M YCTAaHOBOK, OIOpPAa, CTEP)KHU, JAIKH,
MyQThI, KOJIbIA: HATUYINE, BOBMOKXHOCTh 3aKPETUICHUS DJIEMEHTOB Ha
pa3IMYHOI BhICOTE: HaMM4yue AmmnaparT il IPOBEICHUS] XUMHUYECKUX
peakuuii: Ha3HaueHuwe: neMOHCTpauus XHMHYECKUX PEaKIHi,
MOTJIOTUTENh MAapOB M Ta30B: HaJlW4ue, MaTepuan KOJOBI: CTEKJIO
HaGop nans osmexTponusa JeMOHCTpanMoHHBIN: Ha3Hnauenwue:
M3YYCHHE 3aKOHOB JJIEKTPOJIM3a, cOOpKa MOJEIH aKKyMyJaTopa,
€MKOCTb: HAJIMYUE, JIEKTPOAbI: HATNINE
Kommnekr  mepHbpIX k0O  Maimoro  obwbema:

Hasnauenue:




JEMOHCTPAIIMOHHBIE OMBITH, 00heM K0JI0: oT 100 M 1o 2000 M,
KOJMYeCTBO Koyi0: He meHee 10 miT., mMaTepuan Koib: CTEKIIO
Ha6op ¢makonoB (250 - 300 mu s XpaHEHHsS pPacTBOPOB
peakTuBOB). HasHaueHuwe: XpaHEHHWE pPACTBOPOB PEaKTHUBOB,
KOJIM4YecTBO (priakoHOB: He MeHee 10 mIT., MaTtepuan
(hTaKOHOB:CTEKIIO MPOOKA: HATNIHE

[Tpubop TUISt OTIBITOB IO XHMHH C JJICKTPUUECKUM

TOKOM

Konnexkuuu: I'panut 1
Komnnexkuun: MuHnepassl ¥ rOpHbIE TOPOIbI 2
Boponku dapdopossie 8
Humuuapsr Ha 100 Mo 8
Kon6s1 paznuunbie 15
Crynka u nectuk happopoBbie 20
Turmu papdopoBsie ¢ KpbIIKaMu 10
Jlep>xarens a1 mpoOUpoK 10
[TpoOupku CTEKIITHHBIE 50
Yamku Ju1st BEITApUBAHUS 8
HaGop cTexyssHHBIX TpyOOK 3
Touka Pocma KoMIieKT XMMHYeCKHX PEAKTUBOB 1

CocTaB KOMILJIEKTA:

Hab6op «Kucnote» (a30THas, cepHasi, cossiHasi, opToocopHas)

Habop «I'uapokcuab»  (rugpokcun 6apus, THJIPOKCH]T
KaJIus,

THJIPOKCHT KATBITUS, THAPOKCHUT HATPHS )

HaGop «Oxcuasl MeTtayioB» (QJIIOMHUHHUS OKCHJ, Oapusi OKCHII,

xenesa (1) okcuna, kanbims okcua, Maraus okcua, mean (I1) okcwun,

IIMHKA OKCH)

Habop «lllemoynsie © IIETOYHO3EMENbHBIC METAUIB) (JTUTHH,

HaTpUH, KaJbIUi)

HaGop «Metamnel» (anMroMUHMMA, Kene30, MarHui, Mefb, IHHK,

onmoBo) Habop «lllenounpie © MIENIOYHO3EMETbHBIC METAIIBD»

(JTMTHiA, HATPUH, KaTBITUN)

Ha6op «OrneomnacHbie BemecTBa» (cepa, pochop (KpacHbIi), OKCHI

ocdopa(V))

Hab6op «I" anorens» (1o, 6pom)

Ha6op «I"amorennabn» (aTIOMHHHS XJIOPUJI, aMMOHUS XJIOPHU, Oapus




xynopun, xenes3a (I1l) xmopun, kanust Hoawa, Kaaust XJIOPUI, KaTbIIH

XJIOpUA, JIUTUS XJopua, Maraus xuopua, meau (ll) xmopun, Hatpus

Opomu, HaTpus GTOPUI, HATPUS XIOPHU, IUHKA XJTIOPU)

Ha6op "Cynbbater, cynbuabl, cyabGuThl" (amoMuHusS Cyibdar,

amMmMoHus cyabdar, sxenesa (1) cynpdun, xenesa (1) cynsdar, 7-mu

BOJIHBIN, Kanmus cynbdat, kobansra (1) cynbdar, maruus cynbdar,

menu (1)) cynsdar 6e3Boansiii, meau (ll) cymbdar 5-Tu BOIHBIM,

HaTpusi Cynbpuu, HaTpus cyinbduT, HATpUs cyinbdar, HATPH

ruapocyiabdar, HUKes cyiabdar

HaGop "KapOGonatsl" (amMoHusI KapOoHAT, Kanus KapOoOHAT, MeIu

(1) kapGoHaT OCHOBHOM, HATPUS KapOOHAT, HATPHS THAPOKAPOOHAT)

HaGop "®ocdarel. Cummukarel" (kamuss MoHOTHapoopTtodocdar,

HaTpus  CWIMKaT  9-TW  BOJIHBIM, Hatpus  optodocdar

TpeX3aMeIIeHHBIH, HATpUs AUTHAPOodocdar)

Ha6op "Aueratsl. Pomanunpl. Coequnenus xene3a" (Kaiaus arerar,

kamust ¢eppo(Il) rekcaumanun, xamus deppo (Ill) rekcanmonwmn,

KaJusl pOJaHu]l, HATPUS alleTar, CBUHIIA alleTaT)

Habop "Coenunenus mapranua" (Kajawsi IepMaHTaHaT, MapraHia

(IV) okcupa, mapranna (I1) cynsdar, mapranmna xaopun)

Ha6op "Coenunenus xpoma" (aMMOHUS TUXPOMAT, KaJHs JUXpOMaT,
kanust xpomart, xpoma (111) xnopuz 6-1u BoHBIN)

HaGop "Hutparbl" (aqtOoMUHUS HUTpAT, aMMOHHS HHUTpAT, Kalus
HUTpAT, Kanblus Hutpat, Meau (Il) Hutpar, Hatpus HUTpaT, cepedpal

HUTpPAT)

Habop "Unaukaropel"  (JIaKMOHJ,  METHIJIOBBIH
OpaHKEBbIN,

(benondranenH)

Ha6op "Kucnopoacoaepxaiine opranndeckue BerecTa’ (aleroH,
TIULIEPUH,  JUITHIOBBIA  3¢dup, cnupr  H-OyTHIOBBIN,
CIHPT

M30aMUJIOBBIM, CHUPT HW300YTWIIOBBIM, CHOUPT ATHIOBBIM, (eHol,

(dbopMainH, STUICHIJIUKOJb, YKCYCHO-3THIIOBBIN 3(up)

Habop  "YrmeBomopomel"  (OeH3mH, TrekcaH, He(dTb,
TOJTYOJI,

IIUKJIOTECKaH)

Ha6op "Kucnots! opranuueckue" (KHCI0Ta aMUHOYKCYCHAs,

KHUCIOTa O€H30MHasl, KUCJIOTa MacisHas, KHUCIOoTa MypaBbUHas,

KHCJIOTa OJIEMHOBAsA, KUCIIOTA NAJIbMUTUHOBASI, KUCIIOTa




CTEapHHOBAs, KHCJIOTA YKCYCHAs, KUCIIOTA IIaBeieBast)
Ha6op "VYruneBonapl. Amunbl" (aHWIWH, aHWIMH CEPHOKHUCIBINA , Jl-
JII0K03a, METUJIAMUH THAPOXJIOPU , Caxapo3a)

Touka Pocma KoMmmjiekT KoJUJIeKIUH M3 CHHCKa
Ha3navenwue: neMOHCTpallMOHHOE, B YIAaKOBKH: KOpoOKa,
OIMCAaHUE: HAJTUUHE

CocTraB KOMIIJIEKTA:

Konnekmus "Bomgokna"

Komnexkuuss "KameHHBIH yroib M MPOAYKTH €ro mnepepadboTku”
Komnexuus "Metanisl ¥ CruiaBel”

Komnekmust "Mmunepanasl u  ropaeie  mopoisl” (49  BHIOB)
Konnekuus "Munepanbubie ynoopenus"

Komnexkuuss "Hedpts u mpoayktel ee mnepepaboTku"
Komnexuus "IImactmaccsr"”

Kommexmust "TormmmBo"

Komnexkuuss "UYyryn wu cranp"

Komnexkuus "Kayuyx"

Konnexuus "Hlkana TBepaoct”
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