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Kparkasi anHoTanus

JlononHuTenbHas o0pa3oBaTenbHas MporpamMmma «XHMHsS BOKPYT HAcC)» €CTECTBEHHO — HAy4YHOMH
HaNpaBJICHHOCTH pazpaboraHa Ha ocHoBe dexepasbHOrO TOCYJApCTBEHHOTO 00pa3oBaTEIbLHOTO
CTaHJapTa OCHOBHOTO 0011ero 00pa3oBanusi, MPUMEPHBIX TpeOOBaHUH K 00pa3oBaTeIbLHON MPOrpaMMe
OCHOBHOT'0 00111er0 00pa30BaHMsl, COOTBETCTBYET KOHIIETIUH (heZiepaIbHOro MPOEKTa «Y CIIeX KaXA0ro
peOeHKa» U BKJIIOYACT 3 TEMaTHUECKUX MOTYJISL.

Peanu3zanus npeacTaBieHHON IPOrpaMMBbI TO3BOJISIET UHTETPUPOBATh IOHUMAHKUE SKOJIOTHYECKHUX,
€CTECTBEHHO — HaY4HBIX IPOOJIeM, IPUMEHITh OMOJIOTHYECKHE U XUMHUECKUE 3HAHUS B )KU3HU.

ITporpamma ««XuMus BOKpYT Hac» pazpaboTaHa ¢ y4€TOM BO3PACTHBIX OCOOEHHOCTEH, HHTEPECOB
KOHKPETHOH 1LIeJIeBOM ayauTopuH, oOyyarommxcs 7-8 KIacCoB M CHOCOOCTBYET pa3BUTHIO
IIPOCTPAHCTBEHHOT'0, AHAJTUTUYECKOI'O MBILIUICHHUS.

IHosicHuTeIbHAA 32N CKA

HanpagjeHHOCTH IPOrPaMMbl: €CTECTBEHHO- Hay4yHas. J[aHHBIN KypC CYIIECTBEHHO pacIlIupseT
KpYyro3op o0y4aroImuxcsl, paCKpbIBacT MaTepHallbHbIe OCHOBBI OKPY>KAIOLIEr0 MUPa, JaeT XUMUYECKYIO
KapTUHY IpUpOAbl. B mporpammy BKJIIOYEHBI NPOTPECCUBHBIE HAy4yHbIE 3HAHMS W LIEHHBIA OIBIT
IIPAKTUYECKON AESITEIbHOCTU YEJI0BEKA.

AKTYaJIbHOCTB: JaHHBIH Kypc (QOpPMHPYET HA4YalbHBIA OIBIT TBOPYECKOH JEATETHHOCTH
00y4aromuxcs, pa3BUBAET HHTEPEC 00YJAIOMIErOCs K 3KCIEPUMEHTY, HAy4HOMY ITOHCKY, CIIOCOOCTBYET
CaMOOIIPEICIICHUI0 00YUYaIOMIMXCsl, OCO3HAHHOMY BBIOOpY mpodeccun. Hambonee >ddexkTUBHBIMU
METOJIaMU /Il JOCTH)KEHMSI JAHHOTO pe3yJbTaTa SIBISETCS HPUMEHEHHE MHPOBO33PEHYECKOTO,
HCCIIeI0BATENbCKOr0, HabI0AaTeNbHOT0 noaxoaa. O0yyaromuecs Ha MPaKTUKE CMOTYT UCIOJIb30BATh
CBOM 3HAHM YEPE3 PELICHHUE [T03HABATENbHBIX, SKCIIEPUMEHTAIbHBIX U OJIMMIINAIHBIX 3a1a4.

HoBu3Ha nporpaMMbl COCTOUT B IMYHOCTHO — OPUEHTUPOBAHHOM O0YYEHHUH C yUE€TOM BO3PACTHBIX
ocoOeHHOCTeH M BO3MOXHOCTEeH oOyuaronmxcs. Ha 3anaTusx pebsita 3HaKOMATCS ¢ J1a00paTOPHBIM
000pyIOBaHUEM, MPHOOPETAIOT HABBIKM PA0OTBI ¢ XUMHYECKOW IMOCYAOH M ydYarcss HPOBOIUTH
IIPOCTENIINE YIKCIEPUMEHTHI C COOIIOIEHUEM MTPABUII TEXHUKHU 0€30I1acHOCTU. Martepuai nocTpoeH oT
IIPOCTOTO K CJIOKHOMY, II03TOMY PE€3yJIbTaTOM PadOThl 00yJaroIUXCs SIBJISETCS y4acTHE B OJIUMITHAaX
1 KOHKYpCax pa3jIN4HOIo YPOBHS.

JleaTenbHOCTh KaX/10ro 00y4yaroIerocsi, OpraHn3oBaHa TakuM o0pa3oM, 4TOObl OH MOT OLIYTHTb
CBOIO YHUKAJIbHOCTbh U BOCTPeOOBaHHOCTb. JlaHHBIN Kypc co3aaeT OiaronpusTHbIE BO3MOXKHOCTH JUIS
pa3BUTHs TBOPUECKUX crocoOHOcTel oOyuatomuxcs. OH mpeamnosaraeT TECHYIO CBA3b IPU U3yYEHUU
XUMHUHU, OMOJOTUH, (PU3HKH, FIKOJIOTHH, CIIOCOOCTBYSI TEM CaMbIM peaJIN3alui MEXIPEAMETHBIX CBA3EH.
OTO MO3BOJISIET COEAMHUTh U OOOOIIMTH 3HAHUSA, KOTOpBIE OOydYaroluecs MOIydaad MpH U3y4YeHUH
pasHbIX IPEIMETOB, CO3/aTh y OOYYarOIIUXCs LEIOCTHOE MPEACTABIECHUE O MPUPOAE M IMPUPOIHBIX
SIBIICHUSIX.

ITeparornyeckasi 1ejecooOPa3sHOCTb 3aKIIOYACTCI B TOM, 4TO 0a30BBI Kypc IIKOJIBHOH
MIPOrpaMMbl TI0 XUMUH IpeIyCMaTpUBaeT MpakTUYecKue padoThl, HO UX SBHO HEJAOCTAaTOYHO, YTOOBI
3aWHTEPecOBaTh OOYYAIOMIMXCS B CAaMOCTOSTEILHOM IPHOOPETEHWH TEOPETUYECKHX 3HAHUU U
MPAKTUYECKUX YMEHUH U HaBBIKOB. /{11 3TOr0 B Kypce «XUMHsI BOKPYT Hac» BKIIIOUEHBI HanboJee sipkue
HarJsiIHbIe AKCIEPUMEHTHI, CIIOCOOHBIE YBJIEUb W 3aMHTEPECOBATh OOYYarOIMXCA NPaKTUYECKOMH
HAayKOH XUMUEN.

KonnuecTBeHHBIE 3KCHEPUMEHTHI TO3BOJISAIOT MOJIYYUTh JOCTOBEpHYIO HHGMOpManui o
MPOTEKAHUU T€X WJIM MHBIX XMMUYECKUX IMPOLIECCOB, O CBOMCTBAX BellecTB. Ha OCHOBE MOyuyeHHBIX
SKCIIEPUMEHTAJBHBIX JIaHHBIX OOy4yaeMmble CMOTYT CaMOCTOSITENIbHO JieJaTh BBIBOJABI, 0000IaTh
pe3yNbTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO OJHO3HAUYHO OYyJIEeT CIOCOOCTBOBATH MOBBIIMICHUIO
MOTHUBAIIUHN OOYyUEHHUS.



Leas mporpamMmsbl: CHOPMHPOBATH MPEACTABICHUS O KadeCTBEHHOW CTOPOHE XHMHYECKOM
peaKkuy 4epe3 UCI0Ib30BaHUE SKCIIEPUMEHTA U PEILICHUE OJUMIMaAHbIX 3a1a4. Co31aTh YCIOBUS IS
(bopMHUpPOBaHUS E€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH, MOCTPOUTH JHUYHYI0O M KOMAHAHYIO HCTOPHIO
ycnexa.

JU1sl 1OCTHKEHUS TOCTaBIEHHOM 11eJIM HEOOXOAUMO pEIlIeHHE ONPEIEICHHBIX 3a1a4:

Obyuarowue:

—  pacumupuTh KPyro3op 0O0y4aromxcsi O MUpPE BEILECTB;

— 00y4UTh TEXHHKE 0€30M1aCHOCTH MPH BHIIOJTHEHUN XUMHUYECKUX PEaKLIUH;

— chopMupoBaTh yMEHHs HAOIIOAATH M OOBACHATh XMUMMYECKHE SIBJICHUSA, MPOUCXOJALINE B
IIPUPOJE, OBITY, IEMOHCTPUPYEMBIE N1E€ATOTOM;

— chopmupoBaTh yMEHHE pabOTaTh C BELIECTBAMH, BBIIOJIHATH HECIIOKHBIE XMMUYECKHUE OIIBITHI,
co0Jr01aTh MpaBUiIa TEXHUKU O€3011aCHOCTH;

— chopMupoBaTh HaBBIKM BBIOJHEHHS TNPOEKTOB ¢ wucnons3oBanneM MKT u mudposoro
000opyI0BaHUS;

— Pa3BUTbh YMEHUS CaMOCTOSITEJILHO UCKaTh, 0OTOMPaTh, aHAIIU3UPOBATh, IPEACTABIIATh, IEpEAaBaTh
WH(POPMAIIHIO;

—  BBIIBUTH TBOPYECKH OJIAPEHHBIX 00YYAIOLIMXCS ¥ IOMOYb UM MPOSBUTH CEOsl.

Pazeusarowue:

— pa3BUTh Y 00YYaIOLIUXCs YMEHHUE BBLIENATH IJIaBHOE, CYILIECTBEHHOE B M3YYEHHOM Marepuale,
CpaBHUBaTh, 0000IaTh M3yYCHHBIE (PAKTHI, JIOTUYECKH HM3JIaraTh CBOM MBICIU IPH pPEHICHUHN
3a1adg;

— cII0cOOCTBOBATH PA3BUTHIO TBOPUECKUX CIIOCOOHOCTEH 00yJaromuxcs;

— Pa3BUThb HaBBIKM U YMEHUS NIOBEICHUS B OKPYKAIOIIEH Cpele;

— Pa3BUTh UHTEJUICKTYaJIbHbIM U TBOPYECKHUN ITOTEHIIAAJ JINYHOCTH;

—  Pa3BUTh JIOTHYECKOE MBIIIJICHUE [IPU PELICHUH YKCIIEPUMEHTAIbHBIX 3a1a4 110 XMMHH.

Bocnumamenvnuie:

— BOCHHTAaTh YyBCTBO B3aUMOIIOMOIIY, KOJUIEKTUBU3MA, YMEHHE paboTaTh B KOMaH/IE;

— TPUOOIIUTH K 3J0POBOMY 00pa3y KU3HHU;

— BOCIHTATh CAMOCTOSITEIbHOCTH NPH BBIOJIHEHUHU PabOThI;

— BOCIHUTAaThb INIOHUMAHHUC HeO6XO,Z[I/IMOCTI/I CaMOpa3BUTUA U CaMOO6pa3OBaHI/IH.

Bo3pact neteii, ydacTBYIOIIUX B peajin3anuu nporpammsbr: 13-15 ner.
Cpoxku peaausanum: nporpamma «XUMHUs BOKPYT Hacy» JUIsl oOydaromuxcs 7-8 K1accoB paccuuTaHa
Ha | roxg oOyuyenus, oobem — 108 gacos.

Opranunsanus o0pa3oBaTe/IbHON AEATEIbLHOCTH

IIporpamma npenycMaTpuBaeT NpOBEIEHNE TPYIIIOBBIX 3aHATUI TEOPETUUECKON U MPAaKTHUYECKOM
HaNpaBICHHOCTU. TeopeTndyecKkue 3aHsATUS CTPOATCS C NMPUMEHEHHEM YCTHBIX (hOpM OpraHu3aluu
yueOHOH NesTenbHOCTH. Ha mpakTHYecKuX 3aHATHIX O0ydJaromecs OyAyT 3aKpeIusiTh MOTy9IeHHbIS
3HaHUS M IPUMEHSTH UX Ha TIPAKTHKE.

Bo3MokHa peanu3zamysi mporpaMMbl C HCIIOJIB30BaHUEM AMCTAHIIMOHHBIX O00pa30BaTEIbHBIX
TEXHOJIOTUH W C TIOMOIIBI0 HU(POBHIX 00pa30BaTENLHBIX PECYpCOB (HANpUMEpP, B YCIOBHSIX
KapaHTWHA). B 3TOM ciTy4ae mpakTHYeCKHe ¥ TEOPETUUECKHE 3aHSTHS TIPOBOISTCS B OHJIAWH-PEKIME.

KonnyectBo obyuatomuxcs B rpynmne — 10-12 yenosexk.

IIporpamma nperycMaTpruBaeT BO3MOXKHOCTb IPOBEACHUS 3aHATUI B MHIUBHUTyaIbHOM hopme (JUIst
OJJHOTO 00y4aroLIerocs).



OcHoBHbIE (OPMBI M METOAbI OPraHU3AIUHN 00PA30BATEILHOM 1eITeJILHOCTH
[IporpamMma mpemycMarpuBaeT MPUMEHEHUE Pa3IMYHBIX METOJOB U TPUEMOB, YTO IO3BOJISIET
caenath oOydeHue S()(QEKTUBHBIM W MHTEPECHBIM: CEHCOPHOTO BOCHPHUSTHS (JICKIIUH, MPOCMOTP
BHICOUIIEMOB), TpakTHdeckue (mabopaTopHble pabOThI, HKCIEPUMEHTHI), KOMMYHHUKATHBHBIC
(muckyccum, Oecenpl, pPOJIEBBIE HUIPbI), KOMOMHHUPOBAHHBIC (CaMOCTOATENbHAas paboTa, MPOEKTHI,
AKCKYpPCHUH, TBOPYECKHUE 3aJIaHHs ), TPOOIEeMHBIC (CO3JaHNe TPOOJIEMHOM CUTYAIIUHN).

®opma aTTeCcTaAIUN:

B xauecTBe MoJBEICHUS MUTOTOB U BBIABICHHUS PE3YJIbTATUBHOCTH OOYYEHHS IEArOroM MOXKET
ObITh BBIOpaH OJUH M3 METOJOB MPOBEPKH 3HAHUU O0OYYaIOIIErocs: 3a4eT, PelICHHE MPAaKTHYECKHX
3ajad, 3alluTa TBOPYECKOTO MPOEKTA, YUaCTHE B KOHKYpCax, OJMMITNAAaX, BUKTOPUHAX, IOJrOTOBKA U
3alIUTa MHIMBUAYAIBHBIX IPOEKTOB [0 OCBOSHUIO MOYJICH.

IInanupyemble pe3yJibTaThbl OCBOEHHS MPOTrPaAMMBbI
JlononHuTenbHast 06pazoBaTelibHas Mporpamma « XMMUsi BOKPYT Hac) HarpaBieHa Ha TOCTHXKEHUE
CJIEYIOIIUX TNIAHUPYEMBIX PE3yIbTaTOB:
Jluunocmmuvie pe3ynibmamoi:

— OLIEHUBAThH >KU3HEHHbIE CUTYaLlUU C TOUKH 3pEHMsI O€30macHOro odpasa KM3HU U COXpPaHEHUs
3/10pOBbS;

— OLIEHMBAThH FKOJIOTMUECKUN PUCK B3aMMOOTHOIIEHUH YEJIOBEKA U IPUPO/IbI;

— chopMupoBaHbl BIAJCHUS HABBIKAMU OIPENENATh LETH W 3a7adyd, BHIOMPATh CpElCTBa
peauzanuy;

— cdopMupoBaTh OTBETCTBEHHOE OTHOIICHHWE K YUYEHHIO, TOTOBHOCTh U CIHOCOOHOCTh K
CaMOPAa3BHUTHIO M CaMOOOPa30BaHUIO Ha OCHOBE MOTHBALIMU K OOYYCHHIO M MTO3HAHUIO; YYBCTBO
TOPAOCTH 332 XUMUYECKYIO HayKy, OTHOIIEHHUE K TPYAY, LI€JIEYCTPEMIEHHOCTh, CAMOKOHTPOJIb U
CaMOOIIEHKA; OCO3HAaHHOE U OTBETCTBEHHOE OTHOILIEHNE K COOCTBEHHBIM MTOCTYIIKAM;

— chopMupoBaHbl YMEHHsI B3aUMOJIEHCTBOBAaTh C OKPYXXAIOIIMMH, BBINOJHATh pa3IMyHbIC
COLIMAJIbHBIE POJIH;

— YMEHHE YIPaBIIATh CBOEH [T0O3HABATENBHOMN 1€ATENBHOCTHI0, KOMMYHUKATHBHAs KOMIIETEHTHOCTh
B IIpoliecce 00pa3zoBaTeIbHOM, yueOHO-UCCIEeI0BATENbCKON U JPYTUX BUIOB AEATEIbHOCTH;

—  OCYIIECTBJIATH aHAJIU3 00BEKTOB C BBIIEJICHUEM CYIIECTBEHHBIX U HECYIIECTBEHHBIX MPU3HAKOB.

MemanpeomemHule pe3yibmamol:

— cdopMuUpOBaHbl BIIAJICHUS HaBbIKAMHM ONPENENSATh LEIM M 3aJa4yd, BBIOMpPATh CpEACTBa
pean3alnyy MOCTABJIEHHBIX LENIEH;

— cQopMUPOBaHbl YMEHHUS B3aUMOJIEUCTBOBaTh C OKPYXKAIOIIMMH, BBIMOJIHATh Ppa3IUUYHbIE
COLIMAJIbHBIE POJIH;

— cpOopMHUPOBAHO YMEHHE OCYUIECTBIISATh aHalW3 OOBEKTOB C BBIIEICHHEM CYIIECTBEHHBIX H
HECYIIECTBEHHBIX MPU3HAKOB.

IIpeomemnmvle pezynomamei:

— J1aBaTh ONpEJENICHUS U3YYCHHBIX TOHATHI;

— OIKCHIBaTh IEMOHCTPALIMOHHBIE U CAMOCTOSATENBHO IIPOBEACHHbBIE DKCIIEPUMEHTHI;

—  KJIaccuPUUHUPOBATh U3yYEHHbIE OOBEKTHI U SBJICHHUS;

— JIenaTh BBIBOJBI U YMO3AKIIOUEHUS U3 HAOIIOCHHM, N3yYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEHH;

— CTPYKTYpPHpOBaTh M3y4YECHHBIH MaTepuanl U XUMHUECKYI0 HH(POPMAIUIO, TIOTYYEHHYIO U3 APYTHX
HUCTOYHUKOB;

— AHAJIM3UpPOBATbL W  OHCHHUBATL TIOCICACTBUA  IJIA Oprmafomeﬁ Cpeabl OBITOBOM M



IIPOU3BOJICTBEHHON JEATENBHOCTH YEIIOBEKA;

— Pa3pACHATH Ha INpUMEpax MaTEpPHAIbBHOE €IMHCTBO M B3aMMOCBS3b KOMIIOHEHTOB XUBOU W
HEXXUBOW MTPUPOJIBI U YEIOBEKA KAK BAXKHYIO 4acTh 3TOI'O €UHCTBA;

— CTPOMTbH CBOE IIOBEJIEHUE B COOTBETCTBUM C IPUHLIUIIAMU OEPEKHOIO OTHOIIEHHUS K IPUPOJIE;

— IUIAHUPOBATbH U IPOBOJAUTH XUMUUYECKUHN IKCIIEPUMEHT;

— HCIOJB30BAaTh BEIIECTBA B COOTBETCTBUM C UX IPEIHA3HAYEHUEM U CBOMCTBAMH, ONIMCAHHBIMU B
HMHCTPYKIUAX MO MPUMEHEHHUIO;

— OKa3blBaTh IEPBYI0 IOMOIIb IPU OTPABIECHUAX, OXKOrax M APYIMX TpaBMax, CBSI3aHHBIX C
BelIeCTBaMH U Ja00PaTOPHBIM 000PYIOBAaHHEM.

JIMarHocTUKA 0CBOEHHS MPOTrPaMMBbI
Jist TOro, 4TOOBI OTCIEAUTH Ha CKOJIBKO MPOrpaMMa YCBaHBAETCSl 00YJarOIIUMCSI IPEITOIaracTcs
KCIOJIb30BaTh CIEAYIOIIME METOAbI KOHTPOJISI 3HAHUW U YMEHUI:
1. TIpakTrueckue padothl. [IpakTudecku Bce 3aHATHUS MPENIOIaraT MPaKTHIeCKyto padboty. Kaxmas
MpaKkTUYecKas padoTa 3aBeplraercs craueii 3a4éra B CBOOOIHOM (hopMe 1Mo MpeIoKeHHOH 3a1aue.
2. UtoroBbie TpoekThl. [l0 OKOHUaHMHM Kypca OOydaroIIuecss 3allMIAl0T TBOPUYECKUH MPOECKT,
TpeOYIONIHIA TPOSIBUTH 3HAHUS U HABBIKU 110 KJIFOUCBBIM TEMaM.
3. Kondepenuu. Hawubonee ycrenrHpie 0Oydaromuecss HANPaBISAIOTCS HA KOH(QEPECHIIMH OT
TOPOJICKOTO JIO MEKIYHAPOIHOTO YPOBHS, TJE MMPOBEPSIOTCS MOTYUICHHBIC MU HABBIKU M 3HAHMSI.

Y4yeOublii mJIal

Ne OcHoBHbIe MOy M TporpamMMbl | KosinyecTBo yacos
Bceero Teopus IIpakTuka
BemectBa Bokpyr Hac 32 7 25
Jlaboparopust FOHOTO XMMHUKA 45 9 36
XUMHS U OKpY>KaroIlas cpesa 31 6 25
Hroro: 108 22 86

Kpurepun ouneHkH 3HaHU, YMEHHH M HABBIKOB IIPH OCBOCHUH NPOIrPaMMBbI
JInst OLIEHKM OCBOEHUs IPOTpaMMBbl, B TEYEHHE T0Ja HCIOJIB3YIOTCS CIEIYIOIUE METOJbI
JUArHOCTUKU: HaOMIoieHue, peaeKcusi, BBIMOJIHEHNE YYEOHbIX NMPOEKTOB, YYaCTUE B OPraHU3yeMBbIX
BHYTPH TPYIIIIbI KOHKYpCaX, COPEBHOBAHUM, pa3paboTKa U 3alliTa IPYNIOBbIX MIPOEKTOB B 3aBEPILICHUN
Ka)KJI0TO MOZYJIS.

®opMBI KOHTPOJIA KayecTBa 00pa30BaTe/IbHOIO Ipoecca
—  3a4eThl
— IpaKThyYecKue paboThbl
— TBOPYECKHE MPOEKTHI

Obecnieyenne nporpamMmsl
Memoouueckoe obecneyenue:

OCHOBHBIE TPUHIIUIIBI, TOJIOKEHHBIE B OCHOBY MTPOTPAMMBI:

— TIPUHIUIT JIOCTYIMHOCTH, YYHUTHIBAIOIIMN WHIUBUIyaJbHBIE OCOOCHHOCTH KaxJaoro peOeHKa,
co3JaHue OJIArOMPUSITHBIX YCIOBUH JJI UX PA3BUTHS;

— NPUHLUII JEMOKPAaTUYHOCTH;

— MPUHUUII CUCTEMHOCTH M IOCIENOBATEIBbHOCTH — 3HAHUS JAIOTCA B OIPENECICHHOM CHCTEME,



HaKaIUIMBas 3amac 3HaHUI IETH MOTYT MPUMEHSITh UX Ha MPAKTHKE.
Memoowt pabomui.:

— CJIOBECTHBIE METOJIBI: pacckas, becema, COOOICHNS;

— HarJasAHBIE METOJbI, TMPE3CHTAllMH, JEMOHCTpAIMH WLIIOCTpanuid. HarmsmHele METoasl HaroT
BO3MOKHOCTH JI€TAJBHOTO 00CIeI0BaHNs 00bEKTa,

— TPAaKTHYECKHUE METOJIbI IPUMEHEHHE MOTyYEHHBIX 3HAHUH HA MTPAKTUKE.
CoueTaHue METOJOB TO3BOJISET MCHUXOJOTHUYECKH aJalTHPOBATh OOYYAIOIIMXCS K BOCIPHUSATHIO

Marepuana.

3ansamue COCTOUT U3 CIENYIONUX CTPYKTYPHBIX KOMIIOHEHTOB.

OpranuzanOHHbIA MOMEHT.

[ToBTOpEHNE MaTepuala, H3y4eHHOTO Ha MIPEIbIIYIIEeM 3aHITUH.

[TocraHoBKa 11eM 3aHATHS TEPE] 00YIAFOIIUMUCH.

W3noxkeHre HOBOTO MaTepuarna;

[IpakTuyeckas padora:

O0600111eHrEe MaTepuana, U3y4eHHOTO B XO/€ 3aHSTHSL.

No ok ohE

[TonBeeHUE UTOTOB:
Y6opka pabouero mecra.

Monayasb 1 «BemecTBa BOKpPYr Hac»

Heab — chopmupoBaTh 3HAHHUS O BEIIECTBAX W MX CBOMCTBAX, OLEHUTH MHOTOOOpa3ne BEUIECTB U
BO3MO)XHOCTH WX TPEBpAIICHUH, pa3BUTh HABBIK (POPMYIHPOBAHUS THIIOTE3 W BHIBOIOB HA OCHOBE
Pe3yJIBTaTOB dKCIIEPUMEHTA.

3agaum:

— NPENOCTaBUTH [IEPBOHAYAIIBHBIE 3HAHUS B 001aCTH XUMUH;

— TI03HAKOMMTbH C NPaBUJIAMH TEXHUKU 0€30IaCHOCTH IIPU IPOBEICHUH J1a00paTOpHBIX paldoT;

— TPOBOJUTH KaUECTBEHHBIN U KOJIMYECTBEHHBIN aHAJIN3 BEIIECTB;

— HCCIENOBaTh BEIIECTBA, OKPYKAIOIIME HAC II0 KPUTEPUSM XUMHUYECKMX IIOKas3areined u

(U3NYECKUX XapaKTEPUCTHUK.

B nauane oOpa3oBareibHOro mpolecca MeJaroroM HPOBOAMTCS BXOAHAs JMArHOCTHKA B BUJIE
aHKeTHPOBaHMs. B Xo1e KOTOpOro ycraHaBIMBaeTCs ypOBeHb 3HaHUU oOydatomierocs. B pesynbrare
OCBOEHHsI MOAYJSl MPOBOAMUTCS MPOMEKYTOUHAs MPOBEPKa 3HAHUH B (hopMe ompoca, MO3BOJISIOLIETO
BBISIBUTH YCBOCHHE MarepHasa 00ydJaroluMucs.

Temarndyeckuii njian

Ne OcHoBHBIE moayau | KoinyecTBo yacos ®opmbl
NporpamMmabl Bcero | Teopus | IIpakruka | aTTrecranuu

1 Bemectsa. [Ipuemsbl oOpateHus 3 1 9 onpoc
C BEILECTBAMHU.

5 ITponeccel, MpOTEKaAIOHE | 1 5 o11poc,
BOKpYT. HabI0/IeHue
CoBpeMEeHHBIE  OTKpBITHS B

3 XUMHH. CoBpeMeHHbIE 5 5 3 SKCTIEpHMEHT
npodeccur,  CBS3aHHBIE  C
XUMUEH.

4 XuMUs Ha KyXHE 9 1 8 AKCIIEPUMEHT

5 JloManiHsis anteyka 9 1 8 AKCIIEPUMEHT




6 XUMHYECKOE MPOU3BOJICTBO 3 1 9 onpoc
«Tompartu A30T»
HTroro: 32 7 25

Conepxxanue nporpammbl «BemecrBa BOKpyr Hac»

Paszoen 1. Bewecmea. Ilpuemvl obpawenus ¢ seujecmseamu.

Teopus:
N3yueHne mpaBuia TEXHUKH O€30MACHOCTH, NMPEAYNPEXKAAOIUX U 3alpelaronx 3HakoB. [lepas
nomoulb. [IpoTuBonokapHble CpencTBa 3alMTHl. 3HAKOMCTBO C BELIECTBAMM, BCTPEYAIOIIMMMCS B
ObITy. OTiIMuMe BemecTB MO (PU3UYECKUM CBOMCTBAM: arperatHoe COCTOSIHUE, IIBET, 3amax, BKYC,
pactBopuMocTh. IIpaBuna xpaneHus: BemecTB B JlabopaTopu. TOKCHYHOCTH BEUIECTB JUIS JKHUBBIX
OpPraHU3MOB OIPEAEAETCS UX XMMUUYECKUMH CBOMCTBAMH, UX CIIOCOOHOCTBHIO BCTYNATh B XMMHUYECKHE
peakuuu. [IpaBuiia oT6opa BeriecTs (TBepbie, MOPOIIKOOOpa3HbIE, )KHUIKHE, BOJHbIE pACTBOPHI, 0c000€
BHHUMaHUE — paboTa TOJIBKO C MAJIBIMH 00bEMaMHU BEILIECTB).

Ilpaxmuxka:
3HAKOMCTBO C Ja0OpaTOPHBIM OOOpPYAOBaHUEM: CTEKJISIHHASI MOCYy/a (XMMHUYECKHE CTaKaHbI, KOJIOBI,
BOPOHKH, JEJINTENbHbIE BOPOHKM, MEpHas IOCyAa), BEChl, LITAaTUBBI Ul NMPOOUPOK U INPUOOPOB,
HarpeBaTelbHbIN MpUOOp-cupTOBKa, (hapdopoBas mocyxa u ap. IlpaBuia HarpeBaHusl MPOOHPOK C
BOJHBIMU pacTBOpaMu. PaboTa co mratuBom.

Paszoen 2. Ilpoyeccoi, npomekarowjue 80Kpye.

Teopus:
Metonsl mo3HaHus B ectecTBo3HaHuW. Habmiogenuwe. Dkcnepument. MonenupoBaHue. Y CIOBHS
MpoBeJeHUsT HAOMIOJEHUs] KaK OCHOBHOTO METO/Ja TMO3HAHUS. MBICIUTENbHBIA U peallbHbII
SKCIIEPUMEHT. YHHUBEpCaJbHblE 3HAaHUS YEJIOBEUECTBA HAa OCHOBE HaOmojeHus. dusznueckue u
XUMHUUYECKUE SBJICHUS.

IIpakmuxka:
CriocoObl OYMCTKM BEIIECTB OT MpUMeced M pasaeneHus cMecedl. PuubrpoBanue. lleperonka.
Kpucrannuzanus. Pa3nenenue ¢ noMoIb0 MarHuTa, JEJINTEIbHON BOPOHKH. bpoyHOBCKOE NBMKEHME
noJl MUKpockornoMm. OOHapyXeHHe >KHpa B ceMeHax NoJcoiHeyHuka. OOHapyXkeHue Kpaxmaia B
kaptogene. OOHapyKeHHE YIJIEKUCIOrO0 ra3a B BBIIbIXaéMOM Bozayxe. JloOGaBiieHMe JTUMOHHON
KHUCIO0THI B 4ail. Oopmienue paboTsl.

HasBaunue omnniTa Kak Beimonusanu Yro HaOIIOJAITH

Pazoen 3. Cospemennvie omxpvimusi 6 Xumuu.

Teopus:
XUMUYEeCKUH aHaIu3 U 00JIACTH MPUMEHEHHS] XMMUYECKOTO aHanu3a. TpeOoBaHus, MpeabsBIsIeMbIe K
aHAIUTUYECKUM peakiusaM. Knaccudukanus XUMHUYECKUX PEaKIUil U yCIOBHS UX TMPOBEICHHUS.
[lonydyenue pe3uHbl, MiacTMacchl, TKaHed W apyrux MarepuanoB. CoBpeMeHHble mpodeccui,
CBSI3aHHBIC C XUMHUECH.

Ilpaxmuxka:
[Tonyyenne HepacTBOPUMBIX M Ta3000pa3HBIX BEIIECTB. YCTAHOBJIEHHWE COCTaBa BEIIECTBA IO
Ka4eCTBEHHBI IPU3HAKAM.

Paszoen 4. Xumusa na xyxue.

Teopus:
[ToBapennas conb u €€ cBoicrBa. [IpumeHeHHe XJIOpHAa HATpUsl B XO3SMCTBEHHOM NEATENBHOCTH
yenoseka. Korna cons — sa. [Tokaszarens Bogopona-pH, rpanuisl 3Ha4eHHH.



Ilpaxmuxka:
N3ydeHue npoayKTOB NUTaHUS, IPUMEHIEMBIX B IOBCEIHEBHOM )KU3HU U Ha KyXHeE. M3yueHune cocraBa

M0 3TUKETKAM, JIOKa3aTeJIbCTBO MPUCYTCTBUSI HEKOTOPHIX BEIIECTB SKCIEPUMEHTAIBHO (OMpeaeieHne
pH, pacTBopuMOCTH B BOJIe, HAIMYHUE MUIIEBLIX J00aBOK). BBITOTHEHNE MPOSKTHBIX pa0dOT C OJHUM U3
MPOJYKTOB MUTAHUS WJIM NpUIpaB (caxap, cOjb, JUMOHHAS KHCIIOTA, COJa, Yail, YKCyCHasi KHUCJIOTa,
MOJIOKO, Ko(e). 3ammTa CBOUX UCCIIeI0BATEILCKIX PadoT.

Pazoen 5. Jlomawmnss anmeuka.

Teopus:
JlexapctBa. Cpoku romHocTH JekapcTB. Knaccudukanus nexapcts. O06e3001uBaronue CpeacTsa.
Antnbuotuku.  IIpotuBoamnepruyeckue  cpenctBa.  Burtamuubel.  HasHauenue — j1eKapcTsB.
[IporuBonokazanus. [louemy Henb3s ynoTpeOIsITh JeKapcTBa 0€3 Ha3HAYSHUS Bpayva.

Ilpaxmuxka:
XUMHUYECKUE OMBITHI ¢ MEPOKCHIOM BOJIOPOJA, ACIUPUHOM, JIHIMOHHOM KHCIIOTOM, MUIIEBOM COIOM.
XumMuyeckas 3Mesl.

Pa3zoen 6. Xumuueckoe npouzsoocmeo « Tonvammu Azompy.

Teopus:
Buapl xumuueckux npeanpustail. [lonydeHue paznuyHbIX BEIIECTB HA XMMUYECKHUX MPEANPUATHAX.
3HAKOMCTBO C IPEANPUATUIMH T. TONBATTH.

Ilpaxmuxka:
Urpa — xkBecT, kOMaHaHas urpa r. TOIpATTH — 3TO TOPOJ XUMUH.

Monyasb 2 «JIaGoparopusi FOHOro xumMmnka»

Heab — ChopmupoBarh 3HAHUS O XUMUYECKOM JKCIIEPUMEHTE, OLEHUTh BO3JICHCTBUS PA3IMYHBIX
BEIIECTB HA COCTOSHUE 3/10pOBbs. Pa3BUTh HaBBIK (POPMYTUPOBAHUS TUIIOTE3 M BHIBOJAOB Ha OCHOBE
PE3yIBTAaTOB SKCIIEPUMEHTA.

3anaum:

—  H3YYUTh AJIEMEHTAPHbIE XUMUYECKHUE B3aUMOICUCTBUS;
— TI03HAaKOMUTH C MPaBUJIAMU TEXHUKH 0€30MaCHOCTHU IIPU MPOBEACHUH Ja0OPATOPHBIX padoT;
— [pOBOAUTH KaueCTBEHHEIN U KOJIMYECTBEHHBIN aHAIN3 BCIIICCTB,

— €034aBaThb IMMPOCKTHI OIMUPAACh HA COOCTBEHHBIC 3HAHMSI.

Temarndyeckuii mjian

Ne OcHoBHBIE moayau | Kosnyecrso yacos DopMbl
NporpamMmbl Bcero Teopusi | IIpakTuka aTTecTaluu
IInamsa. H3ydeHue  cTpoeHUs

1 i P 3 1 2 oIpoc
IUTaMEHH.

Mamukaropsl. HartypanbHble u

2 P P 3 1 2 orpoc
CHHTETHYECKHE
Cmecu. CmocoObl  pazzaeneHust

3 6 1 5 IKCIEPUMEHT
BEIIIECTB.

OcobenHoctu npodeccun

4 nabopaHTa XHUMHYECKOro | 3 1 2 9KCIIEPUMEHT
aHaJmn3a.

5 OCHOBBI aHATUTHYECKOW XUMHUHU. | 3 1 2 9KCIIEPUMEHT

6 [Tpumenenne ¢buzngeckux 3 3 MPAKTHYECKHE
METOJIOB aHaJIn3a JUIsl U3y4YEeHUs paboTbI




pa3IM4HBIX IIOKa3aTesen
KauecTBa MPOAYKLUH.
IIpumeHeHue XUMHYECKUX
7 METOZIOB aHANW3A JUIA H3YH€HHS | , i 3 IIPAKTUYECKHE
pa3IMYHBIX HoKa3aTelen paboThI
KayecTBa MPOAYKLUH.
CycnieH3uu 1 SMyJIbCUH. 6 1 ) HKCIIEPUMEHT
9 PactBopumMoCTS. 6 1 5) AKCIIEPUMEHT
10 Pemenne 3amau Ha omnpeneseHue 9 5 7 pelieHne
KOHLIEHTPALlUU BELIECTBA. 3az1a4y
Hroro: 45 9 36

Coaep:xanue nporpammsl «JlabopaTopusi OHOr0 XUMHKAa»

Paszoen 1. Illnamsa. M3yuenue cmpoenus niameHnu.

Teopus:
CnuproBka. ['azoBas ropenka. Ilnutka. Bonsnas Oans. HasnaueHme HarpeBaTelbHBIX NPHOOPOB.
N3ydeHue ciupTOBKH: COCTaBHBIE YaCTH U UX (YHKIHS. ["oproyee TOIIMBO Ui CIUPTOBOK: STHIIOBBIMA
cnupt. OCOOEHHOCTH peakIuy TOpeHus: BbiaeNneHue Teria u ceera. Cyxoe roprouee. Vcnonb3oBanue
TUTJIeH TIpU MPOKAIMBAaHUU BenlecTB. HazHaueHue onepanuy mpoKaaIuBaHusl.

Ilpaxmuxka:
N3yuenue ctpoenus ninameHu. M3yuenue npubopa i BbimapuBaHus coieil. M3o0paxenue yacren
npuOOPOB HA PUCYHKE.

Pa3zoen 2. Hnouxamopwr. HamypanvHuvle u cunmemuyeckue.

Teopus:
MeTHnioBbIf OpaHKeBbIi TakMyc, heHondraneut. AHTOIHAHBI.

Ilpaxkmuxka:
Omnpenenenue xapakrepa cpebl pa3InYHbIX BEIIECTB.
Pazoen 3. Cmecu. Cnocobwi pazoenenus eujecms.

Teopus:
Cwmecu. OTHOPOIHBIE M HEOJHOPOIHBIE. MeTOAbI pa3IeieHus] CMecei.

IIpakmuxa:
OuncTka TBEPABIX U KUAKHUX BEIIECTB OT IpUMeceii.
Pasoen 4. Ocobennocmu npogeccuu nabopanma Xumuyecko2o aHaiu3a.

Teopus:
OcobenHoctu npodeccuu 1adbopaHTa.

Ilpaxmuxka:
[TpoBeneHNE XUMUYECKUX MCCIICIOBAHNN U aHATN3 PA3TUYHBIX BEIIECTB.
Pa3zoen 5. Ocrogvl ananumuyeckou Xumuu.

Teopus:
Ananutnyeckas xumus. KauecTBeHHbIe peakiinu. Pacro3Hanue BENIeCTB.

Ilpaxmuxka:
[TonydeHnue ra3000pa3HbIX U HEPACTBOPUMBIX BeliecTB. [loydeHne okpamieHHBIX U 00eCIBEYEHHBIX
BEILIECTB.

Pa3zoen 6. Ilpumenenue ¢usuueckux memooos awmanuza ONsi U3Y4eHUs pa3luyHblX noxKazameiell
Kawecmea npooyKyuu.

Pazoen 7. [lpumenenue xumuueckux memooo8 aHaiu3a Ojisi U3YYeHUs PA3IUYHbIX noKazameell
Kawecmea npooyKyuu.



Paszoen 8. Cycnensuu u smynscuu.

Teopus:
Teopernueckue CBEACHHS O CYCIIEH3USIX U IMYJIbCHUSX B OBITY U IPUPO/IE.

Ilpaxmuxka:
[IpuroToBneHue CycrieH3uu U SMYJIbCUNA U3 XUMUYECKHUX BEIIECTB U B OBITY.
Pazoen 9. Pacmsopumocmeo.

Teopus:
PactBopuMocTs. PacueTHbie 3a/1aun Ha onpeiejIieHUE PaCTBOPUMOCTH.

Ilpaxmuxka:
N3yuenue mpoiiecca KpuCTasI000pa30BaHusl ISl pa3IudHbIX cojiei. BeIpalnBaHue KpucTasuios.
Pa3zoen 10. Pewenue 3a0au na onpeodeneHue KOHYeHmpayuu eeujecmad.

Teopus:
Konuenrpanus nponeHTHasi, MoJispHas, HOpMaJibHast

Ilpaxmuxka:
[IpuroroBnenue pacTBOpa 3aJaHHOW KOHIEHTpamuu. PemieHne pacy€THBIX 3aJad Ha H3MEHEHHE
KOHIICHTPAIUK PacTBOPA MPH J00aBICHUN BOJIbI MJIM PACTBOPUMOIO BEIIIECTBA.

Mopnyab 3 «XHMHS H OKPYKAIOIIAS Cpeaay

Heab — u3yunTh OMOXMMHUYECKHUU COCTAB OKPYXKAIOMICH Cpeabl, dKCHEPUMEHTAIBHO JOKa3aTh
BJIMSIHUE Pa3IMYHBIX BEIIECTB Ha KOJOTHIO, chOpMUPOBATH OEPEKHOE OTHOUICHHWE K OKPYXKAroIeH
cpene.

3agauu:

— O3HAKOMMTH C CYLIECTBYIOIIUMHU IKOJIOTMYECKUMU IIPodieMamu;

— U3Y4YUTh COCOOBI MepepabOTKU OTXO/IOB; BBISIBUTH MOJIE3HBIC MPUBBIYKY C LEIbI0 MUHUMHU3AIUU

HETaTUBHOI'O BO3JICUCTBUSA HA OKPYXKAIOILLYIO CPENY;
— cdopMupoBath MbIlUIEHHE «/{ymail r1o0abHO, NEHCTBYH JTOKATBHO.

Temarndyeckuii mjian

Ne OcHoBHBIE moayiau | Kosmyecrso yacos ®opmbl
MpOrpaMmbl Bcero | Teopus IIpakTuka | aTTecTanuu
Xumus " po0IeMbl

1. . P 6 1 5 onpoc
OKpY>KaroIen cpesibl.
2. | Boma. Dxonorus. 3 1 2 orpoc
N3yuenne TEXHOJIOTUHU
MPaKTUYECKHE
3. | ourcTKH BOABI. 3HAKOMCTBO C | 3 - 3
. paboThI
npogeccueit 3K0IIOr.
4. | Yriekuciblil ¥ yrapHbli Ta3bl. | 3 1 2 JKCIIEPUMEHT
ATtMocdepa. O30H.
5. dep 3 1 2 AKCIIEPUMEHT

[TapHUKOBBIN AP PEKT.

MunepanbHble yn0OpeHUs U
6. | UIX BIUSHWE Ha TOYBYy U |6 1 5) AKCIIEPUMEHT
pacTeHusl.

BrimosHeHue u 3aIumra
MIPOEKTOB. MPOEKTOB
Uroro: 31 6 25

3aluTa




Conep:xaHue NporpaMMbl « XUMHSI M OKPYKAKOIIAst Cpeaa»
Pa3zoen 1. Xumus u npobaemst okpysicaiouseti cpeobi.

Teopus:
Dkoiorus. BausiHue AesTeNbHOCTH Y€I0BEKa Ha OKPYKAIOIIYIO CPEy.

Ilpaxmuxka:
O11eHKa PKOJIOTUYECKOI'0 COCTOSIHUS ITOMEIEHUS.
Pa3zoen 2. Booa. Dxonozus.

Teopus:
Bona. Bogasie pecypcbl. DKkojgoruueckue nmpoodieMbl BOJI0EMOB. 3HAKOMCTBO € Mpodeccrueid SKOJIOr.

Ilpaxmuxka:

AHanu3 BOJIbl Ha COAEP)KaHUE B HEN TPUMECEH, OLIEHKA )KECTKOCTH BOJIBI.
Paszoen 3. Hzyuenue mexnonoeuu ouucmru 600vl. 3HaKOMCmMeo ¢ npogheccueti IK0n0e2.
Pa3zoen 4. Yenexucnwiii u yeapmwiii 2asoi.

Teopus:
Oxcupsl yraepoaa. Mx BIusHUE Ha OKPYKAIOIIYIO CPeny.

Ilpaxkmuxka:
KauectBennoe onpenenenne CO2 B pactBopax. OnieHka coep>kaHus yrJIeKUCIOro ra3a B IOMEIEHUH.
Paszoen 5. Ammocgepa. Ozon. Ilaprurosulii ¢hghexm.
Teopus:
Atmocdepa. CocraB Bo3ayxa. O30HOBBIN ClI0H. DKoJOrHYecKue npoOaeMbl, CBSI3aHHBIE C HAPYIIEHUEM
030HOBOTO CJIOSL.
Ilpaxkmuxka:
[TonydeHnue 030HA U OMBITHI C HUM, MOJICTTUPOBAaHNE TAPHUKOBOTO 3 deKTa.
Pa3zoen 6. MunepanvHovle y0oOpeHus u ux é1usanue Ha noygy U pacmenus.

Teopus:
MunepanbHble y1o0peHus. MUKpO U Makpo 3JI€MEHTHI.

IIpakmuxka:
AHanu3 BIMSHHUS MUHEPAJIbHBIX yI0OPEHHUI Ha SKOCUCTEMY.
Pazoen 7. Buinonnenue u 3awyuma npoekmoa.
Br16op Tembl poekTa, MiaH paboTel, 0popMIIeHHE POEKTa.
IIpumepHBIe TEMBI U1l TIOATOTOBKH IPOEKTOB:
AHanus Ka4ecTBa MULIEBBIX POAYKTOB.
AHanus JIEKapCTBEHHBIX MPENapaToB.
Apomarepanus.
besonacHoe nuranue. OueHka KauecTBa NPOJYKTOB MUTAHUS.
Bronornveckn akTuBHBIE 100aBKH: TpodaHaNsI MK TT0JTb3a?
BoITOBBIE QUIBTPHI [1s1 OYMCTKH BOJONPOBOIHOM BOBI M CIIOCO0 UX pEreHepaiyi.
BxkycHoe — HeBkycHOe. O nuIleBbIX 100aBKax.
Brnusier - 1 pH Boab! Ha pocT 6000BBIX.

© oo N wNE

BnusiHue TsDKENIbIX METaJIoOB Ha pacTeHHs ropoxa.
10 Bpen sHepreTnueckux HaIUTKOB.



MarepuajbHO — TEXHHYECKOe o0ecnedyeHne NporpaMMbl
MarepuaiabHO — TEXHUYECKOE 00ECIIeUeHNE: MYITBTUMEIUIHBII MPOEKTOp, HOYTOYK JJIs Ie/iarora,

KOMIIBIOTEPHI AJIs1 00ydaronIuxcs, HA0Op XUMHUYECKUX PEaKTHBOB, HA0OP XUMHUECKON MOCY/IBI.

10.
11.
12.

N

Cnucok JIuTepaTypsl ISl YUYHTEJIs.
®denepanpHblil 3akoH Poccuiickoit deneparuu ot 29 nexadps 2012 r. Ne 273-D3 «O6 obpazoBaHuun
B Poccuiickoit @enepanuny,
[Topsanox opraHu3anuu U OCYIIECTBICHUS] 00pa30BaTEIbHON EATEILHOCTH MO JOMOJHUTEIBHBIM
o01eobpazoBaTenbHbIM porpammaM (yTB. I[Iprkazom MunucTepcTBa 00pa3oBaHust U Hayku PD
ot 29 aBrycra 2013 r. Ne 1008);
®enepanbHblii 3akoH «O0 OCHOBHBIX rapaHTHsX mpaB pebenka B Poccuiickoit deneparum» oT
24.07.98 r. Ne 124-®3
Xumnueckas sHiukioneaus. T. 1. M., 1988 r.
Kyxymkun FO.H. «Xumust Bokpyr Hac». M.: «Beicmas mkosa», 1992 r.
Ckypuxun U.M., HeuaeB A.Il. «Bce o nuie ¢ Touku 3peHus xuMmuka. CripaBouHoe u3ianue». M.:
«BpIcuras mkomay, 1991 r.
Crenun b./1., Anukbepoa JLIO. «JloMamnHsas xumusi, XuMust B ObITY U Ha KaKIblid JE€Hb». M.:
«P3OT», 2001 r.
Omnbrun O.B. «OnbITe! 6e3 B3peiBOB». M. «Xumusi»,1986 .
BrictpoB I'.I1. «TexHomorust cnuueqHoro nmpousBoacTBa». M.: «['ocnecOymmsnaty, 1981 r.
Pozen B.JI. «UynecHsiit Mup Oymarn». M.: «Xumus», 1991 r.
Turtoa .M. «BemectBa 1 Matepuansl B pyKax XyJoxkHHKa». M.. «Mupocy», 1994r.
I'pocce 3., BaiicmanTenp X. Xumus aiis qr0003HaTenbHbIX. — JI.: Xumus, 1985r.

Crnmcok Jiureparypsl 11 00y4al0IIUXCS
Dumuknonenus g aereil. Xumusg. M.: Asanara +, 2003.
Crenun b. /1., Aimmak6eposa JI.JO. «Kuaura mo xumuwn uist tomamrHero areHusd» M. Xumus. 1994,
Onua A.M. Xumus mis Bac — M. Xumust B Obity. — M. Xumus 1976r.,

IleyaTHbIE U 3JIEKTPOHHBIE MOCOOHSI.
[Tepuonnueckas cucrema anemenToB J1.1. Menneneesa.
Tabnuia pacTBOPUMOCTH BEIIECTB.
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