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IHosicHUTELHAS 3ANIHCKA

Pabouas nporpamma 1o xumuu COCTaBJIEHA HA OCHOBE CIIEIYIOLTNX HOPMATUBHBIX TOKYMEHTOB:

DenepanbHblil 3ak0H 0T 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpazosanuu B Poccuiickoii @enepaumm» (¢ U3M. U JOI., BCTYIL. BCUIY C

01.09.2020

IMacnopt HaumonanmpHOTO Mpoekta «OOpasoanme» (yTB. mpesuamymoM Cosera npu Ilpesupente P® mo cTpaTernyeckomMy pasBUTHIO H
HAIIMOHAJIbHBIM TPOEKTaM, POTOKOJ oT 24.12.2018 Ne 16).

TlocynapcrBenHnast mporpamma Poccuiickoii @enepanuu «Passutne obpasosanusy (yrB. I[loctanosnennem IlpaBurenscrea P® ot 26.12.2017
Ne 1642 (pen. oT 22.02.2021) «O6 yTBEp:KAEHUN TOCYAAPCTBEHHOI porpamMmsl Poccuiickoit @enepanun «Pa3sutie o0pasoBaHUs».

IIpodeccnonanbublii cranmapt «llemaror (memaroruveckas OesITEIBHOCTD B JOIIKOJIBHOM, HAa4aJbHOM OOIIEM, OCHOBHOM OOIIeM, CpenHeM
obmem obpazoBanum), (BocmurTaTenb, yuuTenb)» (pen. ot 16.06.2019) (Ilpuka3 MunHHCTepCTBa TPyaa U COLUANbHON 3amuTel PO ot 18 ok-
Tsa0pst 2013 r. Ne 544H, ¢ u3MEHEHUsIMH, BHECEHHBIMH NPUKa3oM MuHHcTepcTBa Tpyda u comzamutsel P@ ot 25.12.2014 Ne 11158 u ot
5.08.2016 . Ne 422n).

Metoauyeckue peKOMeHIALMH MO CO3AAHHI0O H (YHKUHOHHPOBAHHUIO B 001e00Pa30BATE/BHBIX OPraHU3ALUSIX, PACIHOJIOKEHHBIX B
ceJIbCKOl MEeCTHOCTH U MAJIBIX FOPOAaX, IEHTPOB 00pA30BAHMS eCTECTBEHHO-HAYYHOH U TeXHOJIOrH4eckoil HanpasJjeHHocTel («Touka
pocta») (YTBep:kaenbl pacnopsikeHueM Munucrepcersa npocsemenusi Poccuiickoit @enepaunu ot 12 ssuBaps 2021 r. Ne P-6).

®I'0OC 00O (yrBep:kneH npukazoMm MuHucTepcTBa 00pasoBanms U Hayku Poccuiickoit @enepanuu ot 17.12.2010 Ne 1897) ¢ u3meHeHHIMH,

yTBEPKIEHHBIMU MPUKa3aMu MuHHCTEpCTBA 00pa3oBaHus U HAykKu PD:

-0129.12.2014 Ne 1644 (3apeructpuposano B Muntocre Poccun 6 ¢espans 2015 r. Ne 35915);

-0t 31.12.2015 Ne 1577 (3apeructpuposano B Munrocte Poccun 02.02.2016 Ne 40937);,

- ot 11.12.2020 Ne 712 (3apeructpupoBaHo B Munrocte Poccun 25.12.2020 Ne 61828);

OObpazoBarenpHasi MporpaMma OCHOBHOTO o01mero oopasosanuss MKOY OOII ¢. ®darteeBo

Yuebubiii mmman MKOY OOII c. ®areeso

Kanennapusriit yuebnsiii rpapuk MKOY OOII c. ®ateeso

[Iporpamma ocHoBHOTO 001Iero oOpasopanus. Xumus 9 kinacc O.C.I'abpuenssiu Mocksa «/poda» 2019

[Ipenmer «XUMHsD» OTHOCHUTCS K TpeAMETHON obnactn «EcCTecTBEHHO-HaydHbIE NMPEIMETH», PEAU3yeTCsl 3a CYEeT OOSM3aTEeNIbHOW HYacTH

yueOHOro IUIaHa IIKOJIbI B pa3Mepe 24yaca B HENEN0, 4To cocTasiisieT 68 yacoB B rof. IIporpammoii 9 kiacca mpenyCcMOTPEHO: KOHTPOJBHBIX padoT —
3; mpakTu4eckux paboT-5.

Jns peanu3aliu JaHHOW MPOrpPaMMBbl HCIOJNB3yeTCs yueOHO-MeTonuyeckuii komiuieke mon pemakmueit O.C.I'aOpuensiHa, cTaHAAPTHBIH
komIuiekT obopynosanus llenrpa «Touka pocra», yrBep:kaeHHbIl pacnopsixennem Munncrepcrsa npocseienusi Poccuiickoii ®@enepanuun
or 12 suBaps 2021 r. Ne P-6. CranaaprHblii komiuiekT o0opyaosanusi Ilenrpa «Touka pocra» ofecneunBaeT peanu3alHi0 CHCTEMHO-
AeATeJIbHOCTHOTO0 MoAxoda B (opMHPOBAHHH €CTeCTBEHHO-HAYYHOH IPAMOTHOCTH 4epe3 BOBJieYeHHe O0y4YAIOIIUXCS B NPAKTHYECKYIO
AeATeJIbHOCTD 0 NPOBeAeHHI0 HA0II0AeHHIl U ONBITOB.

Lenp n 3amaun oOyueHUs] XUMHU B 9 KJacce COOTBETCTBYIOT IUIAHHUPYEMBbIM pe3yibrataMm, CHOPMYJHPOBAHHBIM B pa3/ieiie «IMYHOCTHBIE,
MeTanpeIMEeTHbIE H IPEAMETHBIE Pe3ybTaThy pabodel mpoTrpamMMBlL.



Lenpto oOyueHHs TpeAMETy «XUMHs»» B 9 Kiacce siBisieTcss (popMHUpOBaHHE y OOyYArOIIMXCA 3HAHUHM O IEJIOCTHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa. Pa3BUTHE NO3HABATENBHBIX HHTEPECOB, WHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH Y4YalIUXCs B MpPOLECCe H3yUeHHs
XUMHYECKOW HAayKH U €€ BKJIaZa B COBPEMEHHBIH HAayYHO-TEXHHUYECKHUI rporpecc; GOpMHUPOBAHHE BAKHEHIITNX JIOTHUECKUX OIMEPalril MbIIUICHUS
(ananm3, cuHTE3, 0000MEHNEe, KOHKPETU3ALUS U [Ip.) B MPOLIECCe MO3HAHUS CHCTEMBl BaXKHEHIINX MOHATHH, 3aKOHOB M TEOPUU O COCTaBe, CTPOCHUH,
CBOWCTBaX M MPUMEHEHWU XUMHUYECKUX BelecTB. BocrnuTanne yOeKIEHHOCTH B TOM, YTO NMPUMEHEHHE IMOJYYCHHBIX 3HAHUN M YMEHHH MO XMMHHU
SIBJISIETCS OOBbEKTUBHON HEOOXOIUMOCTBIO [Tt Oe30macHoi paboThl ¢ BelIeCTBAMH M MaTepuajaMu B ObITY U Ha mpou3BoAcTBe. [IpoekTupoBanue u
peanr3arnys BBITYCKHIKAMH OCHOBHOM IIKOJIbI IMYHON 00pa30BaTeNbHON TPAEKTOPUH: BEIOOP NPOdecCHOHANBHOTO 00pa30BaATENBHOTO YUPEIKACHUS.

OCHOBHBIMH 3a71a4aMH OOyHUEHUs IPEIMETY XUMUHU B 9 KJlacce sIBISIOTCA:
e ®dopmMupoBaHHE 3HAHMNA OCHOB XMMHYECKOH HAayKH — OCHOBHBIX (DAKTOB, MOHATHH, XMMHUYECKUX 3aKOHOB U TEOPHUH, BBIPAKEHHBIX
MOCPENCTBOM XUMHUYECKOTO SA3BIKA,
e PaszBurne ymeHuii HaOmoODaTh U OOBACHIIOT XMMHUYECKUE SIBIICHHS], TMPOMCXOISINE B TMPUPOJE, JTaOOPATOPHBIX YCIOBUAX, B OBITY M Ha
MIPOU3BOACTBE;
e [IpuoOpereHne crienuaNbHBIX YMEHUI M HABBIKOB 1O 0€301acHOMY O0paIeHHI0 ¢ XUMHUYECKUMH BELIeCTBAMH, MaTepHUaIaMHt 1 POLIeCCaMU,
e ®opMupOBaHHE I'YMAHHCTUYECKOTO OTHOIICHHS K XUMHH KaK MPOU3BOAMTENBHOHN CHile OOIIECTBa, C MOMOIIBI0 KOTOPOH PEINaroTCs
rio0anbHbIe MPOOIEMBI YEJIOBEUECTBA,
e [lpuBHTHE YYEeHUKAM HABBIKOB CAMOCTOSITENIbHOU paOOTHI ¢ IOMOJHUTENBHON yueOHOH, HAayIHOH, HayYHO-TIOMYJISIPHON JIUTEPATypOH 1o
MPEeAMETY, € 3JIE€KTPOHHBIMU PECYPCaMHU.
e Bocnuranue yoex1€HHOCTH B MO3UTHBHOMN POJIM XMMHHU B )KM3HU COBPEMEHHOTO OOIIECTBa, HEOOXOAMMOCTH XUMHYECKH IPAMOTHOTO
OTHOLIEHHsSI K CBOEMY 340POBBIO U OKPY>KAOLIEH
e B mporecce oBnaaeHnss XMMUYECKUMH 3HAHUSMHU M YMEHUSIMH YHAIIHECs TOJDKHBI OCO3HATh OUEBHIHBIN (haKT: XUMUs He Oosiee onacHa, uemM
mrobast pyrast Hayka, - ONacHO €€ HeNMOHMMAaHNe Wi NPeHeOpeKeHNEe 3aKOHAMH, YTO BEIET K CO3IaHUIO SKOJOTHYECKH HETIOJTHOIICHHBIX
TEXHOJIOTUI U MPOU3BOJICTB; OMACHO CO3HATEIbHOE HCMOJb30BAHUE TOCTUKEHUN XUMUUECKON HAYKH U XUMHYECKON IMTPOMBILUIEHHOCTH BO BPea
YEJIOBEKY.
Copneprxanue yueOHOTO MpenMeTa KXUMHD» CIIOCOOCTBYET peaH3aliy MPOrPaMMbl BOCITUTAHUS  COLTMATM3ALNH OOYJaOLITIXCS
00pa3oBaTENbHON MPOTPAMMBI IKOJIBI Ye€PE3 MPOEKTHYIO NeSTebHOCTh, UHANBHUIYAIbHbIE TBOPUYECKHE 3aaHUs1, TBOPUECKOE MBIIIJICHUE.

Conepxanue ydeOHOTO TMpeaMeTa «XUMEsD» CHOCOOCTBYET peajM3aliud TMPOrpaMMbl  Pa3BUTHUS YHHBEPCAJIBHBIX Y4YEOHBIX EHCTBHIA
ofyuaromuxcst 00pa30BaTENbHON MPOrPaMMBbI IIKOJIBI.

B paGoueii nporpaMme CIIAHHPOBAHBI YPOKH, HA KOTOPBIX OCYINECTBJISIETCS NMPOEKTHASI H Y4eOHO-HCCJIEA0BATEIbCKAS AeSITEIbHOCTD
00y4aroIHXCs, A TAKKE APYyrHe HeCTAHAAPTHBIE YPOKH, HATIpaBJeHHbIe Ha popmupoBanue YY/I. /laHHbIe YPOKH 0TMeUYeHbl B KAJEHIAPHO-
TEeMATHYECKOM IJIAHUPOBAHHM 3HAKOM *.

Copnepxanue ydeOHOro npeaMmera XUMHH CHocoOCTByer nanpHelmemy ¢opmupoBannto MKT-koMneTreHTHOCTH OOydHarommxcsi U OCBOEHHIO
CTpaTeruii CMbICJIIOBOTO YTEHHsI U pabOTHI C TEKCTOM, (POPMHUPOBAHUIO €CTECTBEHHO-HAYYHONH IPaMOTHOCTH.

B kanenpmapHO-TeMaTH4YeCKOe IUIAHMPOBAHME BKIFOYEHA CHCTEMAa Yy4éTa M KOHTPOJIS IUIAHHPYEMBIX (METANpenIMEeTHBIX M IPEIMETHBIX)
pe3ynbratoB. OCHOBHBIMH (POpMaMH KOHTPOJIS SIBJISIFOTCSI: TECTBI, CAMOCTOSITENIbHBIC, NMPOBEPOYHbIE PaOOTHL, (PPOHTAIBHBIN ONMPOC, MPAKTUYECKUE
paboThI, MPOEKTHAS AESTEIHHOCTD.

[IpomexxyToUHasT aTTECTAIHS MO MPEAMETY IPOBOIUTCS B (POPME UTOTOBOTO TECTHPOBAHUS.



IInanupyemble pe3y/ibTaTbl 0OCBOEHHS U COAeP:KaHHe YUeOHOIr0 mpeaMeTa «XUMHUs» B 9 Kjiacce
JInuHoCTHBIE, MeTANIPeAMETHDbIE H NMPEAMETHbIE Pe3yabTATHI

JInuHOCTHBIE Pe3yabTATHI:

® 0CO3HAaBaTb €IMHCTBO M LEJIOCTHOCTb OKPYKAFOIIEr0 MHPA, BOSMOKHOCTH €r0 IO3HABAEMOCTH U OOBSICHUMOCTH HAa OCHOBE
NOCTHXXEHUH HAYKH,

® TIOCTENEHHO BLICTPAaUBAaTh COOCTBEHHOE LIEIOCTHOE MUPOBO33PEHNE. OCO3HABATH MOTPEOHOCTh 1 TOTOBHOCTL K CAMOOOPA30BAHUIO, B TOM YHCIIE
U B PaMKax CaMOCTOSITEIbHON JEATEIbHOCTH BHE LIKOJIBI,

® OILICHMBATH JKU3HEHHBIE CUTYAIIMH C TOUKH 3peHHs 0€301acHOTo 00pas3a KU3HU U COXPAHEHUS 310POBbS,

® OLEHUBATH HKOJOTUYECKUN PUCK B3aMMOOTHOLIEHUH Y€JI0BEKA U MPUPOABL

¢  (HopMHPOBATH SKOJOTUIECKOE MBIIIJICHHE. YMEHHE OLICHUBATh CBOKO JESTEIbHOCTD M MOCTYIIKU IPYTHX JIFOAEH C TOUKH 3PEHUS COXPAaHEHHS
OKpY>KaroIel cpesbl- rapaHTa *KU3HU U OJIaronosyyus Jiroael Ha 3emie.

MeTtanpeaMeTHbIE pe3yJbTATHI:

Pecyaanueneie YVII:
CamocTosiTensHO OOHApYKUBaTh U (GOpMyIHPOBATH MPOOJIEMY B KJIACCHOW U HHAWBUAYAJIBHOU yUeOHOM ASITETbHOCTH.
* BrigBuraTte BepcuH pelieHns mpo0IeMbl, 0CO3HABATh KOHEUYHBIHN Pe3yJIbTaT, BBIOMPATh U3 MPEIJIOKEHHBIX U HICKaTh CAMOCTOSITENIbHO CPEACTBA
TOCTH)KECHUS IIeITH.
* CocTaBisTh (MHAMBHAYAJIBHO HIIH B TPYIIIE) TUIAH PELICHUS POOIEMBbI (BBIOJHEHHS IPOEKTA).
* [TonbupaTs k kaxaol npodieme (3a1ade) aieKBaTHYIO € TEOPETUYECKYIO MOEITb.
* PaboTas o npeanoxKeHHOMY U CAMOCTOSATENBHO COCTABJICHHOMY TUIAHY, CIIONIBb30BATh HAPSYy C OCHOBHBIMHU M JIOTIOJIHUTEJIbHBIE CPEICTBA
(cipaBoYHast TUTEPATYypPa, CIOKHBIE TPUOOPHI, KOMITBIOTED).
* PaboTtaTe Mo caMOCTOSITENIFHO COCTABJIIEHHOMY ILIAHY, CBEPSISICh C HUM U LIEJIbIO AESITEIbHOCTH, UCTIPABIISS OIIMOKH, UCTIOJB3YSl CAMOCTOSTEILHO
nonoOpaHHbIe CpencTBa (B TOM uucie u MuTepHeT).
* CBOOOIHO NOJIB30BATHCS BBIPAOOTAHHBIMHU KPUTEPHSIMH OLIEHKH M CAMOOLIEHKH, HCXOIS M3 LIS ¥ UMEIOLIIXCSI KPUTEPUEB, pa3inyasi pe3ysibTaT ’
crocoObl eHCTBUN.
* B xozne npencraBieHus MPOEKTa JaBaTh OLIEHKY €r0 pe3yJIbTaTaM.
» CaMOCTOATENIBHO OCO3HABATH PUYHHBI CBOETO YCIIEXa UM HEYCIeXa M HaXOAUTh CIOCOOBI BBIXOA U3 CHTYaAIlUH HEyCIeXa.
* JlaBaTh OLICHKY CBOUM JINYHOCTHBIM Ka4€CTBAM M YepTaM XapakTepa («KakoB s1»), ONPEAEISITh HANPABJICHUS CBOETO PA3BHUTHUS (KKAKUM s XOUY
CTaThy, «YTO MHE JJIsl 5TOTO HA/IO CHENAThY ).

*  aHAM3HMPOBATh, CPABHUBATDH, KJIACCU(PUIIUPOBATH M 000OINATH (DAKThI U SBJICHUS, & TAKXKE BBISBIISTh MPUYHUHBI U CIIEICTBHS MTPOCTHIX
SIBIICHUH,



*  OCYIIECTBJIATb CpPaBHEHHE, KJIACCU(UKALIMIO, CAMOCTOSITEIBHO BBIOMPAs OCHOBAHMS U KPUTEPUH ISl YKA3aHHBIX JIOTHYECKUX OMEpaLni;
*  CTPOWTH JIOTUYECKOE PACCYKACHHE, BKIHYAIOIIEe YCTAHOBIEHUE NPUYHHHO-CIIEACTBEHHBIX CBSA3EH,

* CO34aBaTh CXEMATUICCKUE MOACIIN C BBIACIICHUEM CYIICCTBEHHBIX XaPAKTCPUCTUK O6’beKTa;

* COCTAaBJIATH TE3UCHI, PA3JIUIHBIC BUABI HHaHOB(HpOCTbIX, CJIOKHBIXH T.l'[.);

* npeoOpa3oBbIBaTE WHPOPMALHIO

U3 OIHOTO BHJA B APYroh(Talnuily B TEKCT U 1Ip.);

* YMETL ONPEACTIATE BO3MOKHBIC HCTOUYHUKN HGO6XO,[[I/IMBIX CBeI[eHI/II\/'IJ MPOU3BOAUTDL ITOHUCK I/IH(I)OpMaLII/II/IJ AHAJTU3UPOBATh U OLICHUBATDH eé

AOCTOBEPHOCTD.
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*  cOOIOAaeT HOPMBI MyOIMYHON Pevr U PErjlaMeHT B MOHOJIOTE U TUCKYCCHH,
* MOJIb3YeTCsl al€KBATHBIMU PEUYEBBIMU KJIMIIIE B MOHOJOre (myOJHYHOM BBICTYIUICHUU), AHAJIOTE, TUCKYCCHUU,
*  (opmynmupyeT COOCTBEHHOE MHEHHE U TIO3UIIHIO, APTYMEHTHPYET UX,
*  KOOPAWHUPYET CBOKO MO3UIHIO C MO3MIUAMH MAPTHEPOB B COTPYIAHUYECTBE MPH BhIpaOOTKE O0IIIEro;

*  YCTaHABJIMBAET U CPABHUBAET Pa3HbIe TOUKH 3PEHUsI, IPEKAE HYeM MPUHUMATH PEIIEHHs U JeaTh BbIOOP,
*  CIIOPUT M OTCTAMBAET CBOIO TIO3UIIUIO HE BPasKAEOHBIM JIJIsi ONIIIOHEHTOB 00pa3oM;
*  OCYINECTBJISIET B3aUMHBIN KOHTPOJIb W OKa3blBAET B COTPYAHHUYECTBE HEOOXOIUMYIO B3aHMOIOMOIIIb;,

* OpPTaHU30BBIBACT U IIJIAHUPYET yqe6Hoe COTPYAHUYECCTBO C YUUTCIEM U CBEPCTHUKAMU,

*  OmpenensaTh LeNU U PYHKLUHUN YIaCTHUKOB, CIIOCOOBI B3aMMOACHCTBUS, INIAHUPOBATh OOIIHe criocoOb! paboTHI;

* yMmeeT paboTaTh B rPyIIe — YCTAHABJIMBAET pabo4re OTHOIICHUS, 3P(PEKTUBHO COTPYIHUYAET U CITOCOOCTBYET MPOIYKTUBHOMN
KOOTIEPALINN, UHTETPUPYETCS B TPYIITY CBEPCTHUKOB U CTPOUT MPOAYKTHBHOE B3aUMOJIEHCTBHE CO CBEPCTHUKAMUNB3POCIIBIMI,

* YUYUTBIBATh Pa3Hble MHEHHUS W WHTEpPeChl U OOOCHOBBIBATH COOCTBEHHYIO MO3HLIHUIO.

ConepxaHue yue0HOr0 npeamera

Howmep 1 Ha3BaHue pasnena nporpaMmsl, K-BO
4acoB, COAEPKaHUE pasaesna

[Inanupyempble mpeAMETHBIE PE3YIbTATHI

BBIITYCKHUK HAYUYUTCA:

BBIITYCKHUK IMOJIYYUT BO3MOKHOCTb HAYYHUTHCA

Beeaenue - 4 yaca.

XapakTepuCTHKA 3JIEMEHTA T10 €O MOJIOKEHUTO B
Ilepuonuueckoit cUCTEME XUMHUYECKHUX
snemenToB JI. WM. Menneneea. CpoiicTBa
OKCHAOB, KHCJIOT, OCHOBAaHHM M COJIEIl B CBETE
TEOPUU BJICKTPOJUTHUYECKON OUCCOLMALUU U
OKUCJIEHUS-BOCCTAHOBJICHUS. [lousaTne 0
MEePEXOAHBIX  3JIEMEHTAaX. AMQpOTEPHOCT®.
I'enernyeckuil psAx  NEPEXOJHOrO  BJIEMEHTA.
Ileppuoguueckuii  3axkoH u  Ilepuoanueckas

- PacCKpbIBATb CMBICI OCHOBHBIX XUMUYECKHUX
MOHATUH «aTOM», KMOJIEKYJIay», «XUMUYECKUI
3JIEMEHTY, KIIPOCTOE BELIECTBOY, «CI0KHOE
BEILIECTBOY, KBAJICHTHOCTDY, UCHOJIb3Ys 3HAKOBYIO
CUCTEMY XUMHH,

- n300paxxaTh COCTAB MPOCTEHIINX BEIIECTB C
MOMOIIBI0 XUMHUYECKUX (POPMYJI U CYLITHOCTh
XUMHWYCCKUX peaKLII/Iﬁ C NOMOIIBKO XUMHYCCKHX
YPaBHEHUI;

- pa3BUBaTh HHYOPMALIIOHHYIO KOMIIETEHTHOCTb
MOCPENCTBOM YIIyOsIeH!s 3HAHHUH 00 HCTOPUHU
CTaHOBJIEHUS] XMMUYECKON HAYKH, €€ OCHOBHBIX
MOHATUH, NEPUOINYECKOrO 3aKOHA KaK OJTHOTO U3
BAKHEWIINX 3aKOHOB MPUPOABL, & TAKXKE O
COBPEMEHHBIX JOCTHKEHMSIX HAYKU U TEXHUKU.

- COCTABJISITh MOJIEKYJISIPHBIE U [TOJIHBIE HOHHBIE
YPaBHEHUs [0 COKPAILEHHBIM HOHHBIM
YPaBHEHUSIM,




cuctemMa xumMudeckux osnementoB J[. W
Menneneesa. XuMH4Yeckasi OpraHu3aLysl KUBOU
Y HEKUBOW NPUPOAbl. XUMUYECKUI COCTAB AAPA,
MAHTHH U 3€MHON KOPBbl. XUMHUYECKUE 3IEMEHTBI
B KJETKax JKUBbIX OpraHu3MoB. Makpo- u
MUKpossieMeHTbl.  O0oOuieHne cBeneHuil o
XUMHUYECKUX peaxLusx. Knaccuduxauums
XUMHUYECKUX peaxuuit 1o pa3IUYHBIM
MPU3HAKAM: «YMCJIO U COCTaB PEarupyrolux U
00pa3yIOIMXCsl BEIECTBY, «TETLIOBON 3 deKrT,
«HarpaBJieHHe», «U3MEHEeHue cTerneHeu
OKHUCJIEHUSI 3JIEMEHTOB, obpazyromux
pearupyroie BELIECTBAY, «azar,
«HCTIONB30BaHUE KatanusaTtopa». IloHsTne o
CKOPOCTM XUMHYECKOH peakuuu. DaxTopsl
BJIUSIOLINE Ha CKOPOCTb XUMHUYECKUX PEaKLIM.
Karammzaropsr u  katanmus.  MHrHOUTOpPHL
AHTHUOKCHIAHTBHI.

- BBIYUCIIATE OTHOCUTEIBHYIO MOJICKYJISIPHYIO U
MOJISIPHYIO MacCChl BELECTB, a TAKXKE MACCOBYIO IOJIO
XHMHYECKOTO 3JIEMEHTA B COEAUHEHUSIX ISl OLEHKHU
HX NPAKTUYECKON 3HAYUMOCTH,

- PacKpbIBaTh CMBIC] MEPUOANUECKOTO 3aKOHA
. 1. Menneneena,

- ONUCBHIBATh U XapaKTEPU30BATh TAOIUIHYIO (POpMy
NEePUOANYECKON CUCTEMbI XUMUUYECKUX 3JIEMEHTOB,

- XapaKTepU30BaTh COCTAB aTOMHBIX SJep U
pacrpeneneHue Yucia 3JeKTPOHOB IO 3JEKTPOHHBIM
CIIOSIM aTOMOB XUMHUYECKUX 3JIEMEHTOB MaJIbIX
MEePUOJOB MEPUOTNYECKON CUCTEMBL, & TAK)XKE Kajus U
KaJIbIIus;

- NPUBOJIUTH MPUMEPHI PEAKLIUI,
MOATBEPKAAOIINX CYLIECTBOBAHUE B3aMMOCBSI3H
MEKIY OCHOBHBIMH KJIACCAMU HEOPraHUYECKUX
BEIIECTB,

- IPOTHO3UPOBATh PE3YJIbTAThl BO3ACHCTBUSA
pa3IMYHBbIX (PAKTOPOB HA U3MEHEHHE CKOPOCTH
XUMHUYECKOU peaKLnH,

- IPOTHO3UPOBATh PE3YJIbTaThl BO3AECHCTBUS
Pa3NIUYHBIX (PAKTOPOB HA CMELIEHIE XUMHUYECKOTO
paBHOBECHSL.

- NPOrHO3UpPOBATH XUMHUYCCKUEC CBOMCTBA BCIIECTB
Ha OCHOBE UX COCTaBa U CTPOCHUA,

Tema: Ilpaktuxym Nel. CpoiicTBa MeTa/110B
H MX COeJMHeHHH - 2 yaca.

1. OcyiecTBieHHE LETTOYKH XUMUUECKUX
npespatieHuil. 2. "JKcrnepuMeHTaIbHble 3a1a4U
10 Pacro3HaBaHUIO U MOJyUYEHUIO COeTUHEHUN
METaJuIoB".

- BBIABJIATE B IPOLECCE SKCIICPUMECHTA MPU3HAKH,
CBUACTECIIbCTBYOIIUEC O IPOTCKAHUU XUMHYECKOH
peaxLuy,

- IPUTOTOBJIAITE PACTBOPHI C ONPEAEIEHHON MacCOBOM
J0JIeH pacCTBOPEHHOIO BELIECTBA,

- OIIpeNesIsITh XapaKkTep Cpeabl BOAHBIX PACTBOPOB
KUCJIOT U 11leJIouel N0 U3MEHEHUIO OKPacKu
HHOUKATOPOB;

- IPOBOAUTH KAYCCTBCHHBIC PCAKIINH,
MOATBEPKAAOIINE HAJIMYIUEC B BOOAHBIX PaCTBOPaAxX
BEICCTB OTACIIBHBIX MOHOB

- ONpPEACTATE NPUHALJICIKHOCTD HCOPraHNMICCKHUX
BEIIECTB K OTHOMY U3 H3yYEHHBIX KJIACCOB/TPYII:
METAJJIBI U HEMETAJJIBI, OKCHUAbI, OCHOBAHMUA,
KUCJIOTBI, COJIH;

- COCTaBJISITH (POPMYITBI BEIIECTB 1O UX HA3BAHUSIM,

- COCTaBJISITh MOJIEKYJISIPHBIE U MOJIHbIE HOHHBIE
YPaBHEHUS MO COKPALIEHHBIM HOHHBIM
YPaBHEHUSM,

- IPUBOJIUTH IPUMEPHI PEAKLINIMA,
MOATBEPKAAIOIIMNX CYLIIECTBOBAHUE B3aUMOCBSI3U
M€Ky OCHOBHBIMH KJIaCCaMH HEOPTaHUYECKUX
BEIIECTB;

- IPOTHO3UPOBATH PE3YJIbTAThl BO3AEHCTBUSA
Pa3IMYHBIX (PAKTOPOB HA M3MEHEHHE CKOPOCTHU
XUMHUYECKOU pPeaKLnH,

- TPOTHO3UPOBATh PE3YJIbTAThl BO3ACHCTBUSA
Pa3IMYHBIX (PAKTOPOB HA CMEIIEHHE XUMHUYECKOTO
PaBHOBECHSL.




Tema: Hemerasusbl - 25 yacos.

OO01mast XxapakTeprCTUKa HEMETAJIOB!
noyiockenue B [leproandeckoii cucreme
XUMHYECKUX 3ieMenToB J1. 1.
MenpeneeBa,0COOEHHOCTU CTPOSHUS ATOMOB,
3JeKTpooTpuLaTebHOCTE (D0) KakMepa
«HeMeTaTUIHOCTHY, psan 0.
Kpucrannmmyeckoe cTpoeHre HEMETAJIOB —
MPOCTHIX BellecTB. Ayotponus. Pusndeckue
cBolicTBa HeMeTauIoB. OTHOCUTENIBHOCTD
MOHSITHIA «METAJLUD» U KHEMETAJLI».

Bopnopon.Ilonoxxenue Bogopona B
Ileprnoanveckoil CUCTEME XUMHUYECKUX
snementoB JI. 1. Menneneesa. CtpoeHue aToma
" MOJICKYJIBI. dusznueckre 1 XUMHUYECKHE
CBOICTBa BOJOPO/Ia, €ro NMojlyueHue u
IIpUMEHEHHUE.

Bona.

Crtpoenue monekybl. BogoponHas xumuyeckas
CBsI3b. Ou3NUeCKNe CBOWCTBA BOABI. AHOMAJIUU
cBoiicTB Boabl. I napodunbabie u ruapodoOHbIe
BEIIECTBA. XUMUYECKUE CBOMCTBA BOBI.
Kpyrosopot Boas! B npupoae. Bonoouncrka.
Abpanus Boabl. BeIToBbIE QUIBTPHL
MuHepasbHble BOABL. JIUCTUIINPOBaHHAs BOJA,
€€ MOJIyYeHUE U MPUMEHEHHE.

OOm1ast XapaKkTepUCTHKA TaJIOTEHOB.

Crtpoenue atomoB. IIpocTrie BelecTsa u
OCHOBHBIC COCAMHCHUA I'aJIOT'CHOB, UX CBOMCTBA.

Kpatkue cBenenus o xyope, Opome, prope u
rone. IIpuMeHeHne rajJoreHoB U UX COeIMHEHUI
B HAPOJHOM XO3SIUCTBE.

Cepa.

CtpoeHue aToMa, aJJIOTpOIKs, CBOWCTBA U

- YCTaHABJIMBATh MPUHAAIIE)KHOCTh XUMHUYECKOH
peaKLUU K ONPeNeIEHHOMY THITY TIO OJJHOMY U3
KJIaCCU(PUKALIMOHHBIX MPU3HAKOB: 1) 1O "UnCy U
COCTaBY HCXOAHBIX BEIIECTB M MPOIYKTOB PEAKLIUU
(peakuuy coenUHEHNs, PA3JIOKESHUS, 3aMELICHHUS U
oOMeHa); 2) 1o BBIICJICHUIO WJIN TOTJIOIIEHUIO
TEIUIOTHI (PEaKIMH YK30TEPMHUUECKUE U
SHAOTEPMUYECKHE); 3) MO H3MEHEHHIO CTereHel
OKHCIIEHHS] XHMUYECKHX 3JIEMEHTOB (peaKkLuu
OKHUCITUTENIbHO-BOCCTAHOBUTEINBHBIE); 4) 1O
obparumocTu npouecca (peakuuu odpaTuMble U
HeoOpaTuMBbIe);

- COCTaBJISITh YPABHEHUS 3JICKTPOJIUTUYECKON
IHUCCOIIMALIMY KUCJIOT, IeJI0Ye, COJIeH, IIOJHBIE U
COKpAIl€HHbIC HOHHBIE YPAaBHEHUS PeaKkLnii 0OOMeHa;
YPaBHEHUA OKUCIIUTCIIbHO-BOCCTAHOBUTECIIBHBIX
peaxkumii,

- IPOTHO3UPOBATH NPOAYKTHI XUMHUYECKUX PEAKLIUN
1o ¢popMysaM/Ha3BaHUSIM UCXOJHBIX BEIIECTB,;
OIpenessATh UCXOHbIE BELIECTBA IO
¢dbopMyaM/Ha3BaHUAM NPOIYKTOB PEAKLINY,

- COCTaBJISITh YPABHEHUS PEAKLINI, COOTBETCTBYIOLIUX

MOCIIEIOBATEIBHOCTH («LETOYKe») MPEeBPAILIeHUIN
HEOPTaHUYICCKUX BEIICCTB PA3JIMYHBIX KJIACCOB,

- BBIABJIATL B npouecce BKCHepI/IMeHTa HpI/ISHaKI/I,
CBI/II[eTeJ'IbCTBYI'OH_[I/Ie 0 HpOTeKaHI/II/I XHMquCKOﬁ
peakiuu,;

- IPUTOTOBJISITE PACTBOPHI C ONPEAENIEHHON MacCOBOMN

J0JIel pacCTBOPEHHOIO BELIECTBA,

- OIIpeNeNIsITh XapakTep Cpeabl BOAHBIX PACTBOPOB
KUCJIOT U I1leJIoUuel N0 U3MEHEHUIO0 OKPacKu
WHIUKaTOPOB,;

- OMUCBIBATb U3YYCHHLIC OOBEKTHI KaK CHCTCMBI,
MNPUMEHSAA JIOTUKY CUCTEMHOI'O aHAJIN34A,

- IPUMCHATDb 3HAHUA O 3aKOHOMEPHOCTAX
HepHOI[H‘{eCKOfI CHUCTEMbI XUMHWYECCKHX 3JICMCHTOB
JJIA OOBSICHEHHS U NpEeABUACHUSA CBOMCTB
KOHKPETHBIX BCIICCTB,

- pa3BuBaTh HHOOPMALIIOHHYIO KOMIIETEHTHOCTb
MOCPENCTBOM YIIIyOJIeH!Us 3HAHHUI 00 HCTOPUHU
CTaHOBJICHUS] XMMUYECKON HAYKH, €€ OCHOBHBIX
MOHATUH, NEPUOANYECKOr0 3aKOHA KaK OJTHOTO U3
BAKHEWIINX 3aKOHOB MPUPOABL, & TAKXKE O
COBPEMEHHBIX JOCTHKEHUSIX HAYKU U TEXHUKH.

- COCTAaBJISITh MOJIEKYJISIPHBIE U MTOJIHBIE HOHHBIE
YPaBHEHUs [0 COKPALIEHHBIM HOHHBIM
YPaBHEHUSIM,

- NPUBOJIUTHL MPUMEPBI PEAKLIUI,
MOATBEPKAAIOLINX CYLIECTBOBAHNE B3aMMOCBSI3H
MEKIYy OCHOBHBIMH KJIACCAMHU HEOPraHUYECKUX
BEIIECTB,

- TPOTHO3UPOBATh PE3YJIbTAThl BO3ACHCTBUSA
Pa3IMYHBIX (PAKTOPOB HA M3MEHEHHE CKOPOCTHU
XUMHUYECKON pPEeaKLUH,

- IPOTHO3UPOBATh PE3YJIbTaThl BO3ACHCTBUS
Pa3NUYHBIX (PAKTOPOB Ha CMEIEHHE XUMUIECKOTO
paBHOBECHSL.

- IPOrHO3HUPOBATh XUMUYICCKUE CBOMCTBA BCIIECTB
Ha OCHOBE UX COCTaBa U CTPOCHUA,

- IPOTHO3MPOBATh CIIOCOOHOCTD BELIECTBA
MPOSIBJISITE OKUCIIUTENIbHBIE WU
BOCCTAHOBUTEJIbHBIE CBOVCTBA C YUETOM CTENECHEN




npUMeHeHne poMOndeckoi cepbl. OKCHIBI Cepbl
(IV) u (V1), ux mony4yeHue, CBONWCTBA U
npuMeHeHue. CepHasi KUCJIOTa U €€ COJH, UX
IIPUMEHEHHE B HAPOAHOM XO3SIHCTBE.
IIpon3BoACTBO CEPHOM KUCIIOTBI.

A3oT.

CtpoeHne aToMa U MOJIEKYJIbI, CBOHCTBA
MPOCTOrO BelecTBa. AMMHAK, CTPOCHHE,
CBOWCTBa, mosiydeHue u npumenerue. Conun
dAMMOHUA, UX CBOWCTBA U NMPUMEHEHUE. OKCI/II[bI
azota (1) u (IV).

A30THas KUCJIOTa, €€ CBONCTBA U IPUMEHEHHUE.
Hutpate! u HUTpHUTHL, ipodiieMa UX COAep KaHUs
B CEJIbCKOXO3SHCTBEHHON MPOAYKLHH. A30THBIE
ynoOpeHusl.

Docdop.

CtpoeHue aToma, aJuIOTPOIIHs, CBOMCTBA OeJIoro
u KpacHoro ¢ocdopa, ux npuMeHEeHHe.
OcHoBHbIe coenuHenust: okcun docdopa (V) u
oprodochopHas kucnora, pocdarsl.
docdopHbIe yrobpeHws.

Yraepogn.

Ctpoenne aToMa, aJJIOTPOIHS, CBOHCTBA
moaubukaiuii, npumenenue. OKCHIBI yrieposaa
(II) u (IV), ux cBO¥CTBA M IPUMEHEHHE.
KapOoHatsl: KaJbIHT, COMA, TOTAI, UX
3HauYeHHEe B PUPOJIE U KU3HH YeJIOBEKA.

Kpemnuii.

Crtpoenue aTomMa, KPUCTALTHYECKUN KPEMHUM,
ero cBolicTBa U npumeHeHue. OKCU KPEMHUs
(IV), ero mpupoHbIE PA3HOBUIHOCTH.
Cunukatel. 3Haue€HHE COETUHEHUH KPEMHUS B
JKUBOW U HexuBOH npupone. Ilonsarue o

- NPOBOOUTH KAYCCTBCHHBIC PCAKINU,
MOATBCPKAAOIIUE HAJTMYHUE B BOOAHBIX paCTBOpax
BCIIECTB OTACJIBbHBIX HOHOB

- ONpEeNENATh NPUHAMIEKHOCT HEOPraHUYECKUX
BEIIECTB K OTHOMY U3 H3yYEHHBIX KJIACCOB/TPYII:
MeETaJUIbl U HEMETAJUIbI, OKCUABI, OCHOBAHUS,
KHCJIOTBI, COJY,

- COCTaBJISAITH (POPMYITBI BEIIECTB IO UX HA3BAHUSIM,

- OMPEACTATDL BAJICHTHOCTD U CTCIICHb OKUCJICHUA
JJIEMCHTOB B BEIIECTBAX,

- OOBSACHATH 3aKOHOMEPHOCTH N3MEHEHHSI
($U3NIECKUX U XUMUYECKUX CBOWCTB MPOCTHIX
BEIIECTB (METAJIOB U HEMETAJIJIOB) M UX BBICIIHX
OKCHJIOB, 00Opa30BaHHBIX 3JIEMEHTAMH BTOPOTO U
TPEThEro NEPUOJOB;

- Ha3bIBATh OOIIME€ XUMHYECKHE CBOMCTBA,
XaPAKTEPHBIC OJIA T'PYIIL OKCUAOB. KUCJIOTHBIX,
OCHOBHBIX;

- Ha3bIBATh OOIIME XUMUYECKHE CBOMCTBA,
XapaKTEpHBbIE AJIs1 KaKI0r0 U3 KJIaCCOB
HEOPTaHNYCCKUX BCIICCTB. KUCJIOT, OCHOBaHHfI,
COJIelt;

- IPUBOANUTL MPUMEPBI PEAKLIUN, TOATBEPKAAFOIINX
XUMHUYECKUE CBOUCTBA HEOPTaHUYCCKUX BCIICCTB!
OKCHJIOB, KUCJIOT, OCHOBaHUM U COJEH;

- OMPEACTATE BEIECTBO-OKUCIIMTEIL U BEIIECCTBO-
BOCCTAHOBHTECIIb B OKUCJIMTCIIBHO-
BOCCTAHOBUTECJIbHBIX PCAKLIUAX,

OKHCJICHHUA 3JICMCHTOB, BXOJAIIUX B €10 COCTAaB,

- BBISIBJIATH CYLIECTBOBAHUE T€HETHUECKOM
B3aUMOCBSI3M MEXK/y BEIIECTBAMU B PSIy: MPOCTOE
BELIECTBO — OKCHUJl — T'MJIPOKCH]l — COJIb;

- OPraHu30BBIBATDH, MPOBOAUTL YHCHUYCCKUEC
MPOCKTHI IO UCCICAOBAHUIO CBOICTB BCHICCTB,
HMECHOMUX BAXKHOEC MMPAKTUICCKOC 3HAYCHUC.




CUJTMKATHOM MPOMBIINIJICHHOCTH.

Tema: IIpakTHKYM Ne2.CpoiicTBa
HEMeTAJLIOB U UX COeAMHEeHHH - 3 yaca.

1.Pewrenne 3kCnepuMEHTANBbHBIX 33724 10 TEME
«IIoarpynmna rajgoreHosy. 2. Pemenue
SKCIEePUMEHTaNbHbIX 3aaa4 no teme«llonrpynna
kucioponay. 3. Ilonydyenne, cobupanue u
pacro3HaBaHue ra3os.

- IPUTOTOBJISITE PACTBOPHI C ONIPEAENIEHHON MacCOBOM
J0JIeH pacCTBOPEHHOIO BELIECTBA,

- OIpeleNsTh XapakTep Cpeabl BOJHBIX PACTBOPOB
KUCJIOT U 11leJIouel N0 U3MEHEHUIO0 OKPacKu
UHOUKATOPOB;

- IPOBOAUTD KAYCCTBCHHBIC PCAKIINH,
MOATBCPKAAOIIUE HAJIMYHUE B BOOAHBIX paCTBOpax
BEICCTB OTACJIBHBIX NOHOB

- ONpPEACTATE TPUHAIJICKHOCTD HCOPraHMICCKHUX
BEIIECTB K OTHOMY U3 U3yYEHHBIX KJIACCOB/TPYII:
METAJJIBI U HEMETAJJIBI, OKCHUAbI, OCHOBAHMUA,
KHUCJIOTBI, COJIH;

- COCTaBJISITH (POPMYIIBI BEIIECTB IO UX HA3BAHUSIM,

- ONpeac/ATb BAJICHTHOCTDb U CTCIICHDb OKHUCJICHUSA
3JIEMEHTOB B BELIECTBAX;

- COCTaBJIATH (POPMYJIBI HEOPTAHUYECKIX COSNUHEHNH
11O BAJICHTHOCTAM U CTCIICHAM OKUCJIICHUSA 3JICMEHTOB,
a TaKXKE 3apssaaM MOHOB, YKa3aHHbBIM B Ta6m/1ue
PacTBOPUMOCTH KHCJIOT, OCHOBAHUH U COJEH,

- IPUBOANUTH IPUMEPHI PEAKLUH,
MOATBEPKAAIOIINX CYLIECTBOBAHUE B3aMMOCBSI3H
MEKIYy OCHOBHBIMH KJIACCAMHU HEOPraHUYECKUX
BELIECTB,

- IPOTHO3UPOBATH PE3YJIbTAThl BO3AEHCTBUSA
Pa3IMYHBIX (PAaKTOPOB HA M3MEHEHHE CKOPOCTH
XUMHUYECKOU PEeaKLnH,

- IPOTHO3HUPOBATh PE3YJIbTaThl BO3AECHCTBUS
Pa3NIUYHBIX (PAKTOPOB HA CMELIEHIE XUMHUYECKOTO
paBHOBECHSL.

- IPOrHO3HUPOBATh XUMUYICCKUE CBOMCTBA BCIIECTB
Ha OCHOBE UX COCTaBa U CTPOCHUA,

- IPOTHO3MPOBATh CIIOCOOHOCTD BELIECTBA
MPOSIBJISITE OKUCIIUTENIbHBIE UITH
BOCCTAHOBUTEJIbHBIE CBOWCTBA C YYETOM CTENEHEN
OKHCJIEHUs 3JIEMEHTOB, BXOSILIUX B €r0 COCTAB;

Tema : O000meHne 3HAHNIH 10 XMMHH 32
Kypc ocHOBHOM mkoJbl. [loaroroska

K FrOCyAapCTBEHHOH UTOTOBOM aTTeCTALUU
(0OI'J) - 15 yacos.

Ilepuonuueckuii 3akoH u Ilepnonuyeckas
cUCTeMa XUMHUYeCKHX daemeHToB [I. 1.
Menneneesa. PU3NUECKUI CMBICI NOPAIKOBOTO
HOMepa dJIEMEHTa, HOMEPOB MepHOJia U IPYIIbL.
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
3JIEMEHTOB U UX COEIMHEHUI B epuojax u
rpyImnax B CBeTe NPEACTaBIEHUIN O CTPOEHUH
aTOMOB 3JIEMEHTOB.

- COCTaBJISITh YPABHEHUS SJICKTPOJIUTUYECKOMN
IHUCCOIIMALIMY KUCJIOT, IeJIOUE, COJIel; MOIHbIE 1
COKpAIlEHHbIC HOHHBIE YPAaBHEHUS PeaKkLnii 0OMeHa;
YpPaBHEHUA OKUCIIUTCIIbHO-BOCCTAHOBUTECIIBHBIX
peaxkumii,

- IPOTHO3UPOBATH NPOAYKTHI XUMHUYECKUX PEAKLIUN
o Gopmynam/Ha3BaHUSM UCXOIHBIX BEIECTB,;
ONpECACIATb HCXOAHBIC BEIICCTBA T10
¢dbopMyaM/Ha3BaHUAM POIYKTOB PEAKLINY,

- COCTaBJISITh YPABHEHUS PEAKLMI, COOTBETCTBYIOLIUX
MOCIIEIOBATEIBHOCTH («LETOYKe») MPEeBPALICHUIN
HEOPTaHUYICCKUX BEIICCTB PA3JIMYHBIX KJIACCOB,

- BBIABJIATDH B IMPOLECCCE SKCIIEPUMEHTA MPU3HAKH,

- pa3BuBaTh HHOOPMALIIOHHYIO KOMIIETEHTHOCTb
MOCPENCTBOM YIIyOsIeH!s 3HAHHUH 00 HCTOPUHU
CTaHOBJICHUS] XUMUYECKON HAYKH, €€ OCHOBHBIX
MOHATUH, IEPUOJUYECKOTO 3aKOHA KaK OJTHOTO U3
BAKHEWIINX 3aKOHOB MPUPOABL, & TAKXKE O
COBPEMEHHBIX JOCTH)KEHUSIX HAYKU U TEXHUKH.

- COCTAaBJISITh MOJIEKYJISIPHBIE U [TOJIHBIE HOHHBIE
YPaBHEHUs [0 COKPALIEHHBIM HOHHBIM
YPaBHEHUSIM,

- IPUBOANUTH PUMEPHI PEAKLUH,
MOATBEPKAAIOIIUX CYIIECTBOBAHNE B3aMMOCBSI3H




3HaueHHe NepUOANYECKOTO 3aKkoHa. Buel
XUMHUYECKHX CBSA3€H U TUIbI KPUCTAIIMUECKUX
pelreTok. B3auMocBs3b CTpOeHus U CBOMCTB
BemecTs. Knmaccupukanus XUMHYECKUX PEaKIii
IO PA3JINYHBIM MTPH3HAKAM (YHCIIO U COCTaB
pearupyromux 1 00pa3yrIIuXCcs BEIIECTB,;
Haju4uue

rpaHulbl pasaena ¢as; TerioBoi ek,
H3MEHEHUE CTENECHEH OKUCIECHUS dTOMOB,
HCIMOJIb30BAHUE KATAIN3aTOPA; HAMPABICHHUE
npoTekarnst). CKOPOCTb XUMUYECKUX PEaKIUN U
dakropsl, BiuspOmue Ha Hee. OOpaTUMOCTD
XUMUYECKUX PEAKIHI 1 CIOCOOBI CMEIICHHUS
XUMHYECKOTO PAaBHOBECHSI.

IIpocteie u cnoxHbIe BelecTBa. MeTaibl U
HEMeTaJUTbl. | eHeTHUeCKHe Psiibl MeTaIlIa,
HeMeTaJlla v epexoaHoro Meramia. OKCuabIu
TUIPOKCHU/IBI (OCHOBAHUS, KUCJIOTHI,
am(oTepHbIe TUAPOKCUBI), conu. Mx cocras,
knaccudukanus u odIme XuMUIeCKie CBOHCTBA
B CBETE TEOPUU SJIEKTPOJUTUIECKON
IVCCOLIALINN.

CBUACTEJIbCTBYOIIUE O MPOTCKAaHUN XUMHUYECKOU
peakuuy,

- IPUTOTOBJIAITE PACTBOPHI C ONPEAEIEHHON MaCCOBOM
J0JIeH pacCTBOPEHHOIO BELIECTBA,

- OMIPEIENSITh XapaKTep CPebl BOJAHBIX PACTBOPOB
KHUCJIOT U IIEJIOUEH M0 U3MEHEHUIO OKPACKH
UHOUKATOPOB;

- IPOBOAUTD KAYCCTBCHHBIC PCAKIINH,
MOATBEPKAAOIIUE HAJIMYHUE B BOOAHBIX paCTBOpax
BCIICCTB OTACIIBHBIX NOHOB

- OMPEACTATE TPUHALJICIKHOCTD HCOPraHMICCKHUX
BEIIECTB K OTHOMY U3 U3yYEHHBIX KJIACCOB/TPYII:
METAJJIBI 1 HEMETAJJIBI, OKCHUAbI, OCHOBAHMUA,
KHUCJIOTBI, COJIH,

- COCTaBJISAITH (POPMYITBI BEIIECTB 1O UX HA3BAHUSIM,
- OMPEACTATDL BAJICHTHOCTD U CTCIICHb OKUCJICHUA
3JIEMEHTOB B BEILECTBAX;

- COCTaBJISITH (POPMYJIBI HEOPTAHUIECKUX COCTUHEHUI
1O BAJICHTHOCTAM U CTCIICHAM OKUCJIICHUSA 3JICMEHTOB,
a TaKXKE 3apssaaM MOHOB, YKa3aHHbBIM B Ta6m/1ue
PacTBOPUMOCTH KHCJIOT, OCHOBAHUH U COJEH,

- O6’b$[CH$ITb 3aKOHOMEPHOCTU U3MCHCHUSA
(I)I/ISI/ILIGCKI/IX U XUMHUYECKUX CBOUCTB MPOCTBIX
BEIIECTB (METAJIOB U HEMETAJIJIOB) M UX BBICIIHX
OKCHIOB, O6pa30BaHHbIX SJIEMCHTaMU BTOPOI'O U
TPETHErO MEPHUOIOB,;

- Ha3bIBATh OOII[ME XUMHYECKHUE CBOICTBA,
XaPAKTEPHBIC OJI T'PYIIL OKCUAOB. KUCJIOTHBIX,
OCHOBHBIX;

- Ha3bIBATh OOIIME XUMUYECKHE CBOMCTBA,
XapaKTEePHBIE JJIsT KAKJIOTO U3 KJIaCCOB
HEOPTaHNYCCKUX BCIICCTB. KUCIIOT, OCHOBaHHfI,
COJIelt;

- IPUBOAUTL IPUMEPBI PEAKLIUN, TOATBEPKAAFOLINX
XUMHUYECKUE CBOUCTBA HEOPTaHUYCCKUX BEIICCTB!
OKCHAOB, KHCJIOT, OCHOBAHMI1 U COJICH,

- OMPEAENSITh BEIECTBO-OKUCIUTEIb U BELIECTBO-
BOCCTAHOBUTEIIb B OKUCJIHUTECJIBHO-

MEXKIy OCHOBHBIMHU KJIACCAMH HEOPTaHUUECKHUX
BEIIEeCTB;

- IPOTHO3UPOBATH PE3YJIbTAThl BO3AEHCTBUSA
Pa3IMYHBIX (PAaKTOPOB HA U3MEHEHUE CKOPOCTHU
XUMHUYECKON peaKLnH,

- IPOTHO3UPOBATh PE3YJIbTaThl BO3AEHCTBUS
Pa3NIUYHBIX (PAKTOPOB HA CMELIEHHE XUMHUYECKOTO
paBHOBECHSL.

- IPOrHO3HUPOBATh XUMUYIECCKUE CBOMCTBA BCIIECTB
Ha OCHOBE UX COCTaBa U CTPOCHUA,

- IPOTHO3MPOBATh CIIOCOOHOCTD BELIECTBA
MPOSIBJISIT OKUCIUTENbHBIE WU
BOCCTAHOBUTEJIbHBIE CBOWCTBA C YYETOM CTENEeHEN
OKHCJIEHUs 3JIEMEHTOB, BXOISILIUX B €r0 COCTAB;

- BBISIBJISITh CYLIECTBOBAHUE M'€HETUYECKOMN
B3aUMOCBSI3M MEXK/y BEIIECTBAMU B PsIy: MPOCTOE
BELIECTBO — OKCHUJl — T'MJIPOKCH]l — COJIb;

- OPraHU30BbIBATh, TPOBOAUTH YUCHUUECKHE
MIPOEKTHI 1O UCCIIEIOBAHUIO CBOMCTB BEIIECTB,
MMEIOIIHNX BAXKHOE MPAKTHUECKOE 3HAUCHHE.




BOCCTAHOBHTEJIbHBIX PEAKLIHSX;

- COCTaBJIATH OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIH
OanmaHc (I U3YYEHHBIX PEAKLIUIA) IO MPEIJIOKEHHBIM
CXE€MaM pPEeaKLuii;

- MPOBOJHTD JIAOOPATOPHBIE OTIBITHI,
MOATBEPIKAAOIINE XMMHUYECKHE CBOHCTBA OCHOBHBIX
KJIaCCOB HEOPraHUYECKHX BELIECTB,

KanennapHo-remaTtuueckoe nIaHHUPOBAHHE
nmo xXuMuHu B 9 Kj1acce

Neri/m | Ne Tema ypoxka Hata
TeMbl B
pasnene TUIaH | daxt
Beenenue - 4 4
1 1 Bogubnii uHcTpykTaxk mo OT. XapakrepucTuka »djeMeHTa IO €ro
MOJIOKEHUIO B IEPUOANYECKON CUCTEME.
2 2 AmQoTepHbIE OKCUIBI U TUIPOKCUIBI™
3 3 XapakTepuCTUKA 3JIEMEHTA MO €r0 MOJIOKEHUIO B IEPUOANYECKON CUCTEME.
4 4 Ilepnonuueckuii 3axon u Ilepnonnueckas cucrema J1. 1. Menneneesa B csere
yUEHHsI O CTPOSHHH aToMa. *
5 5 XuMudeckasi OpraHu3aLus >KMBOU U HEXKUBOM PUPOABI
6 6 Knaccupukanmss XUMHYECKHX PEAKLHH 10 pa3IMYHBIM OCHOBAHHSM
7 7 IlonsiTve 0 CKOPOCTH XMMHUYECKOHN peaKkLun
8 8 Kartanusaropel
9 9 O6obuenne n cucreMaTusanys 3HaHUM 1o Teme "Baenenne"*




Tema 1. Meranuasl - 14 yacos

10 1 ITonoxenue 3nemeHTOB- MeTaILIOB B lepuoanyeckoii cucreme /1. 1.
MeHnneneeBa 1 OCOOEHHOCTH CTPOCHHUS HX aTOMOB. DHU3HUeCKue CBOHCTBA. *
11 2 XUMHUYECKUE CBOMCTBA METAJLJIOB
12 3 Mertamns! B npupone. O6mue crnocoObl UX NOTyUeHUs
13 4 Koppozusi meTannos. *
14 5 [I{enounble METAIIIBL
15 6 CoenuHeHus UIEIOYHBIX METAJIOB.
16 7 bepunnuii, Marauii ¥ MeN0YHO3EMEIbHBIE METAJLIbL.
17 8 CoenuHeHus IEI0YHO3E€MENIbHBIX METAJIJIOB
18 9 AJTFOMUHUI.
19 10 CoenuHeHust aIFOMUHUS.
20 11 Keneso.
21 12 Coenunenust xenesa.
22 13 O0600menne 3nanuii o Teme "Metabr", *
23 14 KonTponbHas pabora no Teme "Mertasuibr".
Tema 2 lIpakTukym 1 CBolicTBa MeTA/JIOB H UX COeAUHEHHH 2 4
24 1 Ip/p Nel «OcymecTBieHne HENOYKA XUMHUYECKUX MPEBPAILEHH.»




25 2 IIp. p. Ne 2 «DxcnepuMeHTajIbHbIE 3a/la4y IO PACO3HABAHMIO U MOJYHUEHHIO

COCIMHEHUH METaJIOBY ™
Tema 3. Hemeranasbi- 254,

26 1 OO01ast xapakTepUCTHKAa HEMETALIOB.

27 2 Bonopon

28 3 Bopna. Bona B :kM3HH 4esOBeKa.

29 4 I'anorensr

30 5 CoenuHeHus rajOreHoB

31 6 ITonyuenue ranoreHos. buonorndeckoe 3Ha4eHUe U IPUMEHEHHE FaJIOreHOB U
WX COeNMHEHUH. *

32 7 Kucnopon

33 8 Cepa, ee puznyeckre 1 XUMHUECKUE CBOICTBA

34 9 CoenvHeHust cephbl.

35 10 . CepHas KHUCIIOTa KaK 3JIEKTPOJIUT U €€ COJIU

36 11 CepHas KuCIOTa KaK OKUCIUTENb. [loyueHne u npuMeHeHNe CEpHOM
KHUCJIOTHI *

37 12 A3OT 1 ero CBOICTBA

38 13 AMMHAK U €ro CBOMCTBA

39 14 Conu aMmMoOHwUSI.

40 15 Oxcuppl a30Ta. A30THAsI KHCJIOTa KaK 3JIEKTPOJINT, €€ MPUMEHEHHE. *




41 16 A3OTHasi KUCIIOTA KaK OKUCIIUTENb, €€ TOJyueHUe.
42 17 ®Dochop u ero coequHEHMUS.
43 18 Yraepon
44 19 Oxkcunsl yraepona.
45 20 YronbHast KUCIOTA U €€ COJIU
46 21 Kpemnuii
47 22 CoenuHeHnust KpeMHUS
48 23 CunukaTHas IPOMBILIIEHHOCTD
49 24 O6o6menne marepuana no teme «Hemeramnbm *
50 25 KonTponbHas paborta no teme «Hemeranmbn
Tema 4. IlpakTuxym 2. CBoiicTBAa HEMETAJLJIOB H UX COeIUHEHHH- 3 4.
51 1 IIp.p. Ne 2 Pemenue skcriepMMeHTAIbHBIX 337124 110 TeMe: "MOoArpyImna
kuciopona"*
52 2 Ilp.p. Ne 3 «Pemenune 3xCriepuMEHTAbHBIX 3371a4 10 TEME aJOreHbD
53 3 Ip.p. Ne 4 «Ilony4yeHue, cobupaHue U pacro3HaBaHUE Ta30B» *
Tema 6. O600meHue 3HAHUI MO XUMHH 32 Kypc 0CHOBHOM mKoJbl. IloaroroBka k OI'I - 154
54 1 I13 u TIC I U.MenneneeBa u cTpoeHue atoma. *
55 2 I13 u TIC JI. U MenneneeBa u cTpoeHue atoma. *




56 3 Buapl XuMHU4eCcKkux CBSI3€ M TUIBI KPUCTAJUNIMYECKHUX PeIIeTOK. B3auMocBsi3b
CTPOEHHUS M CBOVCTB BEILECTB. *

57 4 Knaccuukanums XuMUYeCKUX peakuii 10 pa3IMIHbIM IIPHU3HAKAM.

58 5 CKOpOoCTb XMMHUYECKHUX PEAKLUI.

59 6 Jlucconmanys 3A€KTPOJUTOB B BOJHBIX pacTBOpax. MOHHbIE ypaBHEHUS.

60 7 OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKLIUH

61 8 Heopranudeckue BemecTBa, UX HOMEHKJIATypa U K1acCU(UKALIHST

62 9 Heopranudeckue BemecTBa, UX HOMEHKJIATYpa U K1acCU(UKALIHS

63 10 XapakTepHble XUMHUYECKHE CBOMCTBA HEOPraHUYECKUX BEIECTB

64 11 XapakTepHble XUMHUYECKHE CBOMCTBA HEOPraHUYECKUX BEIECTB

65 12 I'eneTnyeckue psiabl MeTa1a, HEMETAJIA U IEPEXOJHOTO MeTajuia

66 13 I'eneTnyeckue psiapl MeTaIa, HEMETANIA U IEPEXOIHOIO MeTala

67 14 IIpomexxyTouHas arrecTanus B JOpMe HTOTOBOTO TECTUPOBAHUS

68 15 AHanu3 UTOroBOro TecTa

MarepuajbHO-TEXHHYECKOE o0ecnedueHue yueOHOro npeamera

Yu4e4Ho-MeTOANYECKAS IUTEPATYPa

No

ABTOD

Hassanue HsnarenscTBO

T'on uznanus

OCHOBHAasA

1.

O.C.T'abpuensn

Xumus 9 knace Mockga. «/Ipoda»

2019




2.

AOIMOJTHUTEJIbHASA

1.

2.

ITeuaTnnie mocoous

Haumenosanue

KonuuectBo

Tabauywr:

KpI/ICTaJ'I.]'II/ILIeCKaﬂ peuieTka METALIIOB

ITonydeHue antOMUHMS B 3JIEKTPOIM3EPAX

DNeKTPOJIN3 B METAJUTYPruu

XuMuueckasi KOpposusi

CriocoObl 3aIUTBI OT KOPPO3UH

DnexTponu3 pacTBopoB xjopuna menu (I11)

IIpumenenue 3nexTponsa

AmdoTepHbIe THIPOOKCHIBI

T"anpBanuvecKul >IEMEHT

Psn HanpsikeHus MeTaIoB

XUMHUYECKHEe CBOMCTBA METAaJLJIIOB

IIpumenenue kapOoHaTa HATPHS

IIpon3BoACTBO aMMHUAYHON CENUTPBI

IIpou3BoACTBO a30THON KUCJIOTHI

IIpumenenune a30THON KUCJIOTBI

CuHTe3 aMMHaka

IIpumenenune ammuaka

I'uaponns BOOHBIX pacTBOPOB COJIEH

3aBUCUMOCTb AMCCOLMALMN TUAPOOKCHUAOB OT 3apsia U paauyca
aToma

—_— ] = =] = =] =] =] = = =] =] = =] = =] =] = =] =

DneKTpONpPOBOJHOCTb PACTBOPOB

—

IIpon3BoACTBO CEPHOM KUCIOTHI




IIpumenenue xaopa

Ilepuonuueckas cucrema

IIpumenenune rugpOOKCHIA HATPUS

IIpumenenune cepHON KUCIOTHI

IIpumenenune COMTHON KUCIOTHI

MOI[GJ'II/I ATOMOB HEKOTOPBIX 3JICMCHTOB

I'enerudeckas CBsI3b KJIaCCOB HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

—_| =] =] = = = =

HNHpopmManOHHO-KOMMYHHKATHBHBIE CPeACTBA

Haumenosanue

KonuuectBo

DNEeKTPOHHbI  HOCHUTEIb «UHPOYPOK» ( BHIEOCIOKETHI,
NPE3CHTALNH, TECTHI)

1

JKPaHHO-3BYKOBbIE MOCO0HS

Haumenosanue

KonnuectBo

TexHuyeckue cpeacrsa o0yueHust

Haumenosanue

KonnuectBo

Kowmnerorep

1

HoyTbyx

2

ITnauier

4

IIpuntep

1

Komouku

1 xoMILIEKT

MenuanpoexTop

1

HurepakTuBHas nocka

1

Y4yeOHo-npaKkTHYECKOE U YUeOHO-/1a00paTOpHOE 000pyI0BaHUe

Haumenosanue

KonuuectBo

Touxa Pocra «lludposas 1aboparopusi yueHuueckasn» (Xumus...)

2




JTouxa Pocma  Kommiekt mnocyabl H 00opyaoBaHusi MJist
y4eHHYeCKHX ONbITOB,

ITtatuB nabGopaToOpHBIH XUMHUYECKHIA

Ha6op uvamek Ierpu

Habop MHCTpYMEHTOB npenapoBaibHbIX

Jloskka AJIs COKUTaHUS BEIeCTB

Crynika ¢aphopoBasi ¢ meCTUKOM

Habop 6aHok [y XpaHEeHUs! TBEPAbIX peakTUBoB (30 - 50 mur)
Habop cxnsHOK ((1akoHOB) 11t XpaHEHHS PACTBOPOB PEAKTUBOB
Hab6op mpudopoxk (ITX-14, I1X-16)

IIpubop anst moy4yeHust ra3oB

CnouproBka

I"oprouee st cnupTOBOK

dunbTpoBasibHas Oymara (50 mr.)

Konba konndeckas

[Manouka crexysiHHAs (C PE3MHOBBIM HAKOHEYHUKOM)
Yaiueuka /jisi BbIapyuBaHus (BbIMApUTEbHAS YalleyKa)
MepHblii LUTHHAP (TIACTUKOBBIN)

BopoHka cTekisiHHas (Maias)

Craxkan crexnsHHbIM (100 M)

lazooTBOAHAS TPYOKA

Toukg Pocmg /lemoHcTpaunoHHOE 000pyAOBaHHE
CocTaB KOMILIEKTA:

Cronuk nogbeMHblii HasHaueHne: cOopka yaeOHBIX YCTaHOBOK,
pasmep cronemrHuLbl: He MeHee 200*200 MM, TIaBHBIN TOABEM C
MIOMOIIBE) BUHTA. HAJINYNE
IIraTus IEMOHCTPALMOHHBIN XUMUYECKUH;
Hasnauenue:
IEeMOHCTpALHsl TPUOOPOB U YCTAHOBOK, OTIOPA, CTEPIKHU, JIATIKH,
My(TBI, KOJbLIA, HATMYNE, BO3MOXKHOCTD 3aKPETUICHUS 3JIEMEHTOB Ha
Pa3IMYHON BBICOTE: HAIMYKME ANnapar A NIPOBEASHUsI XUMUUECKUX
peakunii: HaszHaueHue: IEMOHCTpAaLUs XUMUYECKUX PEAKLIUM,
MOTJIOTUTETh MAPOB ¥ a30B; HAIMYHE, MATEPUAI KOJOBI: CTEKIIO
Habop aunist snexkrponusa qeMOHCTpalMOHHbINH: HazHaueHue:
U3yueHHe 3aKOHOB 3JIEKTPOJIN3a, COOpPKAa MOJIEIH aKKyMYyJIATOPa,
€MKOCTb. HaJINYHE, JIEKTPOAbL. HAJINYHE
Kommnekr  mMepHbIx  kouO  Mmanoro  oObema:
HasnaueHue:







JI€eMOHCTPALIOHHBIE OMBIThI, 00beM K0J0: oT 100 Mt mo 2000 mu,
KOJIMYECTBO KOJIO: HE MeHee 10 IIT., MaTepuall KOJIO: CTEKJIO
Ha6op ¢nakonos (250 - 300 mut 1 XpaHEHUs! paCTBOPOB
peaktuBoB). HazHaueHue: XxpaHeHHE PaCTBOPOB PEAKTUBOB,
KoM4ecTBO (yiakoHOB: He MeHee 10 wIT., Marepuan
(hTaKOHOB:CTEKJIO MPOOKA: HATMYHE

ITpubop 1St OIBITOB IO XUMHH C 3JIEKTPUUECKUM
TOKOM

Konnexuun: I'panur

Koumnexiun: Munepainbl 4 TopHble TOPOABI

Boponku ¢apdopossie

Humuaapsel Ha 100 M

Kon6s! pazauunbie

Crynka u nectuk pappoposbie

Turmu papdopossle ¢ kpbITKamMu

Jlepxarenpb 1 mpobUpok

ITpobupku CTEKISTHHBIE

Yaky 17151 BBIDAPUBAHUS

Habop cTexstHHBIX TPYOOK

Toukg Pocimg KomjieKT XHMHYECKHX PEAKTHBOB

CocraB KOMILUIEKTa:

Ha6op «Kucnots» (a30THasA, cepHasi, cojisiHasi, oprodochopHas)

Habop «l'umpokcunery (rumpokcun Gapwusi, THOPOKCHT
KaJiusi,

THOPOKCHI KaJIbLUs, THAPOKCUA HATPHSA)

Habop «Oxcuapl MeTannosy» (aJlOMUHUS OKCHII, Oapusi OKCH,

skenesa (I11) okcun, kanbuus okcua, maraus okcua, meau (11) okcun,

IUHKA OKCH]I)

Habop «Illenounsle U 1IeNOYHO3EMENbHbIE METAIUIBD) (JIUTHI,

HATPUH, KaJIbIMiA)

Habop «Meramiel»y (amiOMUHUHN, >Kene30, MarHuid, MeIb, IHHK,

onoBo) HabGop «IllenoyHbie U IEIOYHO3EMENbHbIE METaJLIbD»

(ATHIA, HATPUH, KaTBLIHI)

Ha6op «OrueonacHsie BewectBay (cepa, dochop (KpacHbIii), OKCHI

docdopa(V))

Hab6op «I" anorens» (nox, 6pom)

Habop «["aorenuasn (aJlOMUHMS XJIOPUA, aMMOHMUS XJIOpUJA, Oapust







xyopun, skenesza (111) xnopun, kaaus HOAUA, Kanus XJIOPUA, KalbIus
XJIOpuA, JuTus xjopun, Maraus xuopun, meau (II) xmopun, Hatpus
Opomun, HaTpust GTOPHI, HATPUS XJIOPUA, LIMHKA XIOPUNA)

HaGop "Cynbdarsl, cyabhumst, cynbhuts" (amOMUHUS Cynbdar,
amMoHust cyibdar, sxenesa (II) cynpdun, xenesa (II) cynbdat, 7-mu
BOIHBIHN, Kanmusi cynbdar, kobansra (II) cynbdar, Maraus cyibdart,
menu (II)) cynedar Gessomubriii, menu (II) cympdar S-Tu BOIHBIN,
HaTpus CynbGua, HATpus CyabQUT, HATpusi Cyiabdar, HaTpus
ruapocyabdaT, HUKeNs Cyabdar

Ha6op "KapOonate!" (amMoHus kapOoHaT, kanus kapOoHaT, mMenu
(IT) xapGoHaT OCHOBHOM, HATPHsI KapOOHAT, HATPUS TUAPOKApOOHAT)
Hab6op "®ocdarsr. Cunukatsl" (kamust MOHOrHApoopTodochar,
HaTpus  CUNMKar  9-TM  BOAHBIA,  Hartpus  oprodocdar
Tpex3aMelleHHbIH, HaTpus auruapodocdar)

Habop "Aueratsl. Pomanumger. CoenuHenus sxene3a" (Kanus alerar,
kanusi (eppo(Il) rexcaumanuz, xamus ¢eppo (III) rexcaumoHup,
KaJusl POJAHU, HATPUS alleTaT, CBUHIA alleTar)

Habop "Coenunenuss mapranHua" (kKajws NepMaHraHaT, MapraHia
(IV) okcun, mapranua (I1) cynbdar, MapraHma XJopun)

Habop "Coenunenus xpoma" (aMMOHHSI JUXPOMAT, KaJIHs JUXPOMAT,
Kanus xpomar, xpoma (I1I) xmopun 6-Tu BOAHBII)

Habop "Hurpate!" (aFOMUHIS HUTPAT, aMMOHHSI HUTPAT, KaJIUs
HUTpAT, kanpuus Hutpat, Menu (II) Hurpar, HaTpust HUTpaT, cepebpa
HHUTPAT)

Habop "Unpukatoper”  (JaKkMoun, METHJIOBBII
OpPaH>XEBBIH,
benondranenn)

Habop "Kucnoponconepxaiiue opraHnveckue BelecTsa” (aeroH,
IJUOEPUH, JAUITWIOBBIA  3dup, cnupt  H-OyTHUIIOBBIN,
CupT

M30aMUJIOBBIH, CIIUPT U300YTIIIOBBIHA, CIIUPT ATUIIOBBIH, (heHO

(bopManuH, STHIEHIIUKOIb, YKCYCHO-3TUIIOBBIN 3(up)

HaGop  "Yrmesomopompl" (0GeH3uH, rekcaH, He(dTs,
TOJIyOJI,

IIUKJIOTECKaH )

Ha6op "Kucnots! opranudeckue” (KUCIOTa aMUHOYKCYCHASI,

KUCJIOTa OSH30lHasA, KHCIOTa MACIIsIHAs, KUCJIOTa MypaBbHHas,

KHCJIOTA OJIEHHOBAs, KUCJIOTA MAJIbMUTHHOBAS, KUCIIOTA

2







CTeapUHOBAsI, KUCJIOTA YKCYCHAs, KUCJIOTA IABENIEBast)
Habop "VYraeBonsl. AMuHbl" (aHWINH, aHUJIMH CEPHOKUCITBIH , J]-
[JIFOK03a, METHJIAMHH THIPOXJIOPUA , Caxapo3a)

Touxa Pocma KomnyiekT KOJUIEKIUHA U3 CITHCKA
HasnaueHune: neMOHCTPAIIMOHHOE, BUI YIIAKOBKU. KOPOOKa,
OTNHCAaHUE. HAJTUYUe
Cocras kOMILIEKTa:

Konnexkuus "Bonokna"

Konnexuus "KameHHBIH yroyib U IPOXYKTHI €ro nepepadboTku’
Komnexmus "MeTanbl u crijiaBbl"

Komnnexuus "Munepanbl u ropabie mopoast” (49 BUIoB)
Komnnexuus "MunepanbHbie ynoOperus"

Konnexuus "HedTh 1 npoaykTsl ee nepepaboTku’
Komnexius "Inacrmaccesr”

Konnexuus "Tormmmso"

Komnexuus "UyryH u cranp"

Komnexmus "Kayuyk"

Komnexuus "kana Teeproctu”










