
llOSICHHTeJibHaH :rnHH\:Ki'.1 

Pa60'I85I rrporpaMMa ITO BHeypo'IHOH ,Ue5!TeJTbHOCTH « 1.JerroBeK H rrp:apo.ua» OCTaBJieHa B 

COOTBeTCTBHH c <De.ueparrbHhIM rocy.uapcrneHHhIM o6pa30BaTeJihHhIM CTaH,UapT OM OCHOBHOro 

o6m:ero o6pa3oBaHH5! (YTB. npHKa30M MHHHcTepcrna o6pa30BaHH5! :a HaJKH Pt!!> OT 17 .ueKa6p5! 2010 
r. N 1897), Ha OCHOBe rrpI-UviepHOH nporpaMMhl «<DH3HKa. XHMH.5!. 5-6 KJiaCChI>:> A.E. fypeBH'Ia H 

yqe6m1Ka «<l>H3H.Ka. XHMmL 5-6 KJiaccbD> aBTopoB A.E. fypeBH'I, )J,.il.McaeB, JI.C. IToHTaK. (68 
qacoB, 1 qac B He.uemo) 

~aHHM rrporpaMMa HMeeT MHOroacrreKTHOe rrpe,UHa:rna'IeHHe. c O,UHOH CTOpOHhI, oHa 

,UOJDICHa o6o6m:HTb 3Hamrn yqan:i;i;rxc5I 0 rrpHpo.n:e, rrorryqeHHbie B Ha'IaJibHOH I!.lKOJie, B HX JIH'IHOM 

OIIbITe o6m:emci c rrpHpo.uoli, CBe,UeHH.5!, rrorryqeHHhie H3 KHHr, Terremr.n;eHH.5! H .L(pyr:ax HCT01IHHKOB 

11mpopMaU:HH. B TO )Ke BpeM5I o6o6m:eH:ae 3THX rrpe.ucrnBrremrli He crnBliT cBceli u:errhIO .uarrnHelirnee 

pa3BHTlie HX B CHCTeMe IIOH5ITliH, rrpe.uycMOTpeHHbIX )J.JI.5! yqam;HXC.5! Ha1IaJihHOH IIIKOJihl T.K. 

CBe)J.eHli.5! 0 rrp11po.ue, ycBoeHHbie y11am;HMHC5! B Ha'IaJihHOH IIIKOJie rrp11 113yqeHHH Kypca 

«ITpHpo.n:oBe,UeHHe» HOC5IT )J.OCTaT01IHO yrrpom:eHHhIH xapaKTep, c cepbe3HhIME OTCTyrrrreHH5IMH OT 

Tpe6oBaH:ali Hay'IHOCTH o6y'IeHH5!. B 11-12 rreT pe6eHOK Ha'InHaeT 1IJBCTBOBaTh ce65! .uocrnT01IHo 

B3pOCJihIM H ¢H3HKa, H XHMH.5! II03BOJI.5IIOT eMy OCBaliBaTb H o6'h5ICH5!Th pearrhHhIH, OKpy)KaIOm:Hli ero 

MHp. 

TaIG:INI o6pa30M, OCHOBHhIMH u:eJI.5IMH paHHero 06y11eHH5! ¢113HKe H XHMHH crre.uyeT C'IHTaTb: 

• <l>opMHpOBaHHe: 

./ u:errhHOro, CHCTeMHOro B3fJI.5I,[(a Ha MHp; 

./ 3BOJIIOU:HOHHOro B3rmm:a Ha MHp; 

./ u:eHHOCTHOro B3rmr.ua Ha MHp; 

./ aKTHBHOro OTHOIIIeHH.5! K rrpou:eccaM rrpeo6pa30BaHH5! MHpa; 

./ rrpe,n:cTaBJieHHH 0 TeH,UeHU:H5IX HHTerpaU:HH HayK H ryMaHHTapmau:nn ecTeCTBeHHhIX HaJK; 

./ rrepBOHa1IaJihHhlX CBe,UeHHH 0 Ha)'1IHOM MeTO.ue II03HaHH5!. 

• 1Ip1106peTeHHe: 

./ Onhna pa3Hoo6pa3Hoif .n,e5ITenbHOCTl1 (no3HaBaTeJibHOH, n.eHHOCTHo-opHeHTHpOBaHHOM, 

KOMMYHHKaTHBHOH, rrpeo6pa30BaTeJibHOH) 

• IIoJ.J;rOTOBKa: 

./ K ,UaJibHelirneMy aKTHBHOMY ¢YHKU:HOHHpOBaHHIO 3HaHHH, }'MeHHH H HaBhIKOB, 

rrp1106peTeHHblX npH H3y1leHHH ,UaHHoro HHTerpHpOBaHHOro Kypca; 

./ K BhI)J.enemuo MeCTa Ka:tl\)J.OH HayKJa. B CllCTeMe HayK ll ,n:anbHelilrreMy OC03HaHHOMY 

,UBmKeHHIO K HH)J.HBH):zyaJihHOH TpaeKTOpHH o6yqeHH5! H BbI6opa rrpo¢eccHOHaJihHOH 

,Ue5!TeJibHOCTH. 

B rrporpaMMe Kypca «qerroBeK H np11po.ua» rrpe.uycMoTPeHo 6orr:r,moe KOrrH11ecrno 

3KCrrepHMeHTaJihHhIX 3a.n;aHHli ,UJI.5! pa60ThI B Krracce H ,UOMa, a TaK)Ke rra6opaTopHblX pa6oT, KOTOpbie 

BhTIIOJIH.5IIOTC5! Bech ypoK. Yqam;Hec.5! .uerraIOT caMOCT05ITenbHhIH BhIBO.U o Heo6xo,UHMOCTH 

HCIIOJih30BaHmI B IIOBCe,UHeBHOH rrpaKTHKe H3MepHTeJibHhIX rrpn6opoB, OCBaHBaIOT rrpHeMhl 

IIOJI)'1IeHH5I HHcpopMaU:HH 11 o6pa6oTKH rrorryqeHHhIX pe3yJihTaTOB. 3HaKOM51:TC.::I c MeTO,UaMH 

HayqHoro II03HaHH5!: 

1. Ha6m0Aem1e, K11acn1qnma~115I ¢aKTOB 11 BbIBOAOB. 

2. I1HTeprrpeTa~J15I cpaKTOB. 

3. cf>opM11poBaH11e fl1IIOTe3bI. 

4. KoHCTpyHpoBaHHe 3Kcrrep11MeHTa ,[(115! npoBepKH rHrroTe3hI 111111 c11e,[(CTBHH H3 Hee. 

5. YrrpaBJTem-re - rrpoBeAem-re vrccJie/I,OBaHHH B II,eJIOM. 

ITporpaMMa HarrpaBrreHa, rrpe)K.ue Bcero, He Ha rrorry11eH11e 6orrhIIIoro ofr:r,eMa HOBOH 

1rn¢opMaU:liH, a Ha IIOCTpOeHHe orrpe.ueneHHOH CliCTeMhl MbIIIIJiemrn 11 BOCIIpH5ITH5I rrpHpO,Uhl. Ho H 

HHcpOpMaU:H.5!, B 60JihIIIHX KOJIH'Iecrnax, BXO)J.HT B ,UaHHoIB Kypc. bOJihIIIOH ofo,eM HH¢opMaU:HH 

yqeHHKH rronyqaIOT rrpH BhIIIOJIHeHHli H aHaJIH3e pa3JIH1IHhIX Ha6JIIO)J.eHHH H OIIhITOB. 

B nporpaMMY BX0,[{5IT MHOrHe BOIIpOChl Kypca c.PH3HKH H XHMHH (MoJiieKyrr5IpHoe CTpoeHHe 

Bem:ecTBa, MexaHH1Iec1rne, TeIIJIOBbie, 3JieKTpH'IeCKHe, MarH:HTHbie, CBeTOBbie, X:HMH1IeCK:He 5IBJieHIDI, 

11eJIOBeK H rrpHpo.ua, qerroBeK H KOCMOC ). Bee 3TH TeMol B o65!3aTeJibHOM rrop51.Ii:Ke 6y,n:yT myqaTbC.5! B 

C'"f~rnnv;x 1u1accax - 6orree rrrv6oKO 1'l Y>Ke Ha HOBOM YPOBHe BOCilPfl5lTH5! - KOT,[(a CHCTeMHOe 2 
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yqe6Horo rrpe;:i;MeTa. 

JhI"tJ:HOCTHhIMM pe3yJihTaTaMH myq:emrn rrpe,nMern 5IBJI5IIOTC5l crre.zw10IIUie yMemrn:: 

Oco3HaBaTb e.n.H.HCTBO z nerrocTHOCTb oKpy)KaIOill,ero MRpa, B03MOX<HOCTR ero II03HaBaeMoCTH 11 

o6b5ICIIBMOCTH Ha OCHOBe JJ.OCT.E'DKeHHH Hayrrn. 

Y1IliThC5l liCIIOJTh30BaTh CBOH B3I'JI5l)J.hl Ha MHp )J.JI5I o6'h5ICHeHH5l pa3JiffCIHhIX CHTyau;HH:, pernemrn 

B03IDIKaIOIIJ:MX rrpo6rreM Ii H3BJieqemrn )Kff3HeHHI>IX ypoKOB. 

Oa:emrnaTI> )KH3HeHHhie CluyaU:HM c TOLJKM 3peHM5I 6e3orracHoro o6pma )KH3HB 11 coxpaHeHM5l 

3.ZJ:Op0Bh5l. Y1IliThC5I BhI6:apaTh CTHJih IIOBe,n:eHH5I, rrpHBh}qKH, o6ecrreqHBaIOmHe 6e30IIaCHhIH o6pa3 

)KH3ID! H coxpaiieHHe CBOero 3JJ:Op0Bh5I, a TaK)l(e 6JIH3KHX JIIO,n:eH: H OKpy:>KaIOm:ax. 

O u:emrnaTh 3KorrorH11ecKHH p:acK B3a:!1MOOTHOIIIeHHH qerroBeKa H rrp:apOJJ:hI. <DopM:apoBaTh 

3KOJIOrH1leCKOe MhIIIIJieHHe: yMeHHe ou:eHHBaTh CBOIO ,n:e5ITeJihHOCTh H IIOCTyrrKH .rr.pyrHX JIIOJJ:eli c 

TO'lKH 3peIIB5l coxpaHeHH5l 0Kpy:>Ka10meH: cpe,nhI. 

Cpe,a:cTBOM pa3BMTIUI JIHLJHOCTHhIX pe3yrrhTaTOB crry:>KHT yq:e6HhIH MaTep11arr M, rrpe:>K,n:e Bcero, 

IIpO.IT.YI<THBHhie 3a,n:aH.H5l y11e6HHKa, ttau:erreHHhie Ha 

- ¢op!YrnpoBaHHe OCHOB Hayq:Horo M.HpOB033peHH5l Ii ¢H3HKO-XHMHLJeCKOro Mh£IIIJieHH5I; 

- BOCIIBTaHHe y6e:>r<)J.eHHOCTH B B03MO:>KHOCTH JJ..HaJieKT.HLJecKoro II03HaHM5I IIpHpOJJ:h!; 

- pa.3BHTIW HHTeJIJieKT)'aJibHbIX. H TBOp11eCK.MX crroco6HOCTeH. 

MeTarrpe;:i;MeTHhIMH pe3yrrhTaTaMH my11eHH5I Kypca 5IBJI5IeTc5l ¢opMHpOBaHHe yHHBepcarrI>HbIX 

; nie6HhIX .z:i:eH:cTBHH (YY,D} 

PeryJIHTHBHhie YY,II,: 
Pa60Ta5l no rrpeJJ:JIO:>KeHHOMY .H (Hrr.H) CaMOCT05ITeJihHO COCTaBJieHHOMy rrrraHy, HCIIOJih30BaTb Hap5IJJ:Y 

c OCHOBHhIMli cpe.z:i:crnaMH H .lI.OIIOJIHHTeJibHbie: crrpaB01lHa5I JIHTepaTypa, ¢M3ELJeCKHe rrp:a6opbl, 

KOlYIDbIOTep. 

Pa6oTaTh no caMOCT05ITeJihHO cocTaBrreHHOMY rrrratty, cBep515ICb c HHM H u:errr,ro .z:i:e51TeJI0HocTM, 

HCIIpaBJI5I5l onrn6K.H, .HCIIOJih3Y5I CaMOCT05ITeJihHO rro.z:i:o6paHHhie cpeJJ:CTBa. 

Cai\.10CT05ITerrbHO oco3HaBaTh rrpHLJHHhI cBoero ycrrexa HJIH Heycrrexa H Haxo,II:;-ITb crroco6bI Bbrxo.z:i:a 

H3 CMTyaUHH tteycrrexa. 

YMeTb ou:eHHBaTh CTerreHh ycrreIIIHOCTH CBoeH: HH.lI.HBH.lI.YaJihHOH o6pa3oBaTeJJ!hHOH .z:i:e5ITeJihHOCTH. 

,D;aBaTb ou:eHKY CBOHM JIHLJHOCTHhIM Ka11ecrnaM H qepTaM xapaKTepa ( «KaKOB 5!»), orrpe,n:eJI5ITh 

HmipaBJieHH5l csoero pa3BHTH5l («KaKHM 5I xoqy CTaTh», ((qTO MHe .lI.JI5I 3TOro H:a,n:o c.z:i:erraTb»). 

CpeJJ.cTBOM <PopMHpoBaHHR perymnaBHbIX YYA crry:>rrnT co6mo.rr.eHHe Texaorrorn:a rrpo6rreMHoro 

JJ:HaITOra Ha 3Tarre H3yq:eHH5I HOBOrO MaTep11arra H TeXHOJIOrH5I ou:ernrnaHH5l 06]a30BaTeJibHhIX 

.lI.OCTmKeHHH (yq:e6HhIX ycrrexoB) . 

Ilo3HaBaTeJII>HI>Ie YY,ll;: 
AHarrH3HpoBaTb, cpaBHHBaTh, KnaccH¢:au:11pOBaTb H o6o6maTb myq:eHHhie rroH5ITH5l. 

IIpe.z:i:crnBJI5ITh HHCpopMau:mo B BH)J.e KOHCITeKTOB, rn6nm.i:, cxeM, rpa¢MKOB. 

11crrorrb30BaTh pa3JIH1lHbie BH.lI.hl LJTeHM5I (H3yq:a10:ru:ee, rrpoCMOTpOBOe, 03HaK0\1.HTeJihHOe, 

IIOliCKOBOe ), rrpHeMhl crryrnaHM5I. 

YnieTh HCITOJih30BaTh KOMIIhIOTepHoie H KOMMYHHKaUHOHHhie TexHorrorHH KaK MHCTpyMeHT .z:i:rr51 

.lI.OCTmI<eHM5l cso11x r.i:eneli. YMeTh BhI611paTh a.neKBaTHhie 3a,n:a1:le rrporpaMMHo-arrrrapaTHhie cpe.ncTBa 

Ii cepBHChI. 

Cpe.n:cTBOM <t>opMHposamrn rro3HaBaTeJihHhIX YY,D; crry)KHT y11e6Ho1H: MaTepHarr M rrpe)K.IJ:e Bcero 

rrpOJJ:YKTHBHhie 3a.naHH5I y11e6HH.Ka, Hau:eneHHhie Ha: 

- npoeKTHpOBaH.He lI rrpoBe.r.i:eHMe Ha6rr10.r.i:eHH5l rrpHpO.lI.HbIX 5IBJieHHH c HCIIOJIE30BaHHeM 

HeOOX0/1,HMbIX H3MepHTeJibHbIX IIpM6opoB; 

- BOClIHTaHHe y6e:>I<,UeHHOCT.H B B03MO:>KHOCTH .IJ:MaJieKT.H':leCKOro II03HaHM5I IIpHpO.IJ:hI; 

- npMMeHeHHe rronyq:eHHhIX 3HaHHH lI yMeHHH .lI.Jl5I perneHH5I rrpaKTM':leCKHX 3a,n:a1:l IlOBCe)J.HeBHOH 

:>Kli3HH. 

KoMMYHirn:aTHBHhie YY ,L(: 
0TCTaHBa5I CBOIO TOLJKY 3peHH5l, rrpHBO.lI.HTb apryMeHThI, rro.nrnep:>r<.na51 HX ¢aKTaMM. 

Y1lHThC5l Kp.HTHLJHO OTHOCMThC5I K CBOeMy MHeHMIO, yMeTh rrpH3HaBaTI> onrn6011HOCTh CBOero MHemrn 

( eCJIH OHO TaKOBO) H KOppeKTHpoBaTh ero. 

YMeTh B3rJI5IHYTh Ha CMTyar.i:HIO c HHOH II03HU:HH H .z.i:orosapHBaThC51 c JIIO.IJ:bMM HHbIX II03HU:HH. 
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rpyrrnax, a TCl.KJi\:e 11(.;llUJlb:5UJ:Si:tJ:1ill;;; J:1(:l J j-'Vl\.<:til. .:1Jl'V!Yl'V.t11 VD 1 vA.t1VHVL nn uyv;..i,; L'\.l • . Y.LDHVL v -,, vLLXUL. 

IIpe~teTHhIMII pe3yJihTaTaMn my<Iemrn rrpe,nMern 5.IBJUHOTC5.I cne,nyioII.1J1e yMemrn: 

<l>opri-mposam1e OCHOB HayqHoro MHpOB033peHH.SI H XHMnqec1wro MblIDJieHH.H: 

- p a3n:wmTh 3Kcnep11MeHTanhHblli R TeopeTu4.ecKRH crroco6 rro3Hamrn rrpupOJJlbI; 

- x apaKTepll30BaTJ:, Bern.ecTBa, MX B3aMMO,neikTBM5.I M IIpHMeHeHMe, IIOH5.ITHe 06 aTOMHO-

YO.:IeK-yIDipHOM CTpOeHHM Bern.ecTBa H Tpex COCT05.IHM5.IX Bern.eCTBa. 

IlpoeR-nrpOBaHHe H rrpose.a;eHHe HaOJifO,ll,eHHH rrpHpO,ll,HblX HBJieHHH c HCIIOJih30BaHHeM 

Heo6XOJJ:llMhIX H3MepuTeJihHhIX np116opoB, B Jia6opaTOpHblX llCCJie,a:osamrnx: 

- ouemrnaTo pe3yJibTaT 3KCrrepHMeHTa, .nerraTo BbIBO,L(bl 0 CBOHCTBaX BeIII.eCTB;; 

BOJJ.MTb :a3MepeHHe CMJibI T5.I)I<eCTH, CHJibl yrrpyroCTH, CHJibI TpeHH5.I; Ha6mo,neHHe 3aBHCHMOCTH 

.::aa.1 emrn CTOJI6a )KH,L(KOCTH B 3aBHCHMOCTH OT IIJIOTHOCTH )I(M,L(KOCTH H BbICOTSI CTorr6a )!ill,L(I<OCTH, 

::1£0 .:UO,Uemre ,neHCTBH5.I BblTaJIKHBaIOIII.eli CHJibI H ee H3Mepemre. 

P33BIITIIe HHTeJIJieKTyaJI1>HbIX 11 TBopqecKux cnoco6HocTeii:: 

- pa3pernaTb yqe6Hyio rrpo6rreMy rrpn BBe,neHHH rroH5.ITH5.I Bern.ecrno, cBolicrn Bemecrna, aHaJIH3e 

:::I:!>!f<IBH B03HHKHOBeHH5.I BemecTB B rrp11po.ne, OIIbITOB, IIO.[(TBep)I<.[(aIOmHx 3aKOH coxpaHeHM5.I MaCCbI 

3eilJ,eCTB B xo.ne XHMHLJ:eCKOro 5.IBJieHH5.I, cymecTBOBaHHe MCKYCCTBeHHblX H ClL'!TeTHLJ:eCiillX BemecTB. 

IIp1n1eHeHue rroJiyqeHHbIX 3HaHHH H yMeHHH .[(JI.SI perneHH.H rrpaKTuqecKHX 3a,!J;a'I 

llOBCeJJ.HeBHOH JKll3Hll: 

- o rrpe.neAATb :o;eHy .nerreHH5.I H3MepHTerroHoro rrp116opa; 

- Il3Mep5.ITb Macey H OfrbeM Terra, TeMrrepaTypy Tena, IInOTHOCTb TBep,nbIX Ten H )l<H.UKOCTeli; 

IlporpruvrMa rrpe.nycMaTpHBaeT cpopMHpoBam1e y mKonbHMKOB cne,Jzy10mnx o6mey<Ie6HbIX YMeHHli H 

saBbIKOB, yrr:aBepcarrr,HbIX crroco6oB ,ne5.ITeJihHOCTH H KJIIOLJ:eBbIX KOMrreTeH:o;RJ:: 

Il03HaBaTeJibHa.H ,L(e.HTCJihHOCTb: 

• 11crrorro30BaHtte ;::i:rr5.I II03Hamrn OKPY)I<aIOrn.ero MHpa pa3JIHLJ:HhIX ecTec1rneHHO-HayqHhIX 

MeTO,L(OB:Ha6rrIO,n:eHMe,H3MepeHHe,3KCIIepHMeHT,MO,L(eJIHpOBaHHe; 

• OBna,neHtte a,neKBaTHbIMH crroco6aMH perneHH5.I TeopeTHLJ:eCKHX If 3KCnepHMeHTaJibHbIX 

3a,naq; 

• rrp:ao6peTeHHe OIIbITa Bbl,L(BlDKeHM5.I rHIIOTe3 ,Un5.I o6n5.ICHeHH5.I H3BeCTHhIX ¢aKTOB H 

3KCIIepHMeHTaJihHOH rrpoBepKH BbI,nBHraeMbIX rHIIOTe3. 

HH<l>opMau.uoHHO-IWMMYHHirnTHBHa.H .[(e.S1TeJI1>HOCT1>: 

• Brra;::i:eHHe MOHOJIOrHLJ:eCKOH H ,UHaJIOrHLJ:eCI<OH peLJ:hIO, pa3BllTHe crroco6HOCTH IIOHHMaTb 

TOLJ:KY 3peHH5.I co6ece,nHHKa M rrpH3HaBaTb rrpaBO Ha MHOe MHeHrre; 

• HCIIOJib30BaHMe .D:JI5.I perneHH5.I II03HaBaTeJibHbIX M KOMMYflHKaTHBHbIX s a,naq pa3JIMLJ:HbIX 

MCTOLJ:HMKOB MH¢opMa:o;1m. 

p eq>JieKCUBHa.H 11.eHTeJJbHOCTb: 

• BJia,neHHe HaBbIKfu\1M KOHTpOlliI .If o:o;eHKH CBOeii ,ne5.ITeJibHOCTH, JMemreM rrpe.nmr,n:eTb 

B03M0)I<Hhie pe3yJihTaThI CBOHX .neiiCTBHH; 

• opraHM3ffQH5l yqe6Ho:il )J.e5.ITeJlbHOCTH: noCTaHOBKa nemi:, rrnam1.poBaHze, orrpe.nenemre 

OIITHMaJI:OHOro COOTHOIIIeHM5.I :o;err11 M cpe,n:CTB. 

Co)1.ep1KaHue nporpaMMhI BHeypoqHoii )1.e11TeJisHocTH 

«qeJioBeK H npupo)J.a» 

l13y<IeHMe ,n:aHHOro r<ypca .nomrrno crroco6cTBOBaTb pa3BMTMIO MhIIIIJ1eHM5.I yqaIII.MXC5.I, 

rroBbIIIIaTh MX MHTepec K rrpe,n:Mezy, roTOBI1T.D K ynry6JiemroMy Bocrrprr5Irrrro MaTeprrarra Ha BTopoli 

CTJIIeHH o6y<IeHM5.I. Ono rro3BOJI5.IeT pernMTb p5.I;::i: rrpaKTHLJ:eCKHX 3a,n:aq: rrepBoRaLJ:arrhHO 03Har<OMHTb 

y 11arn.MXC5.I c TeMM cpM3HLJ:eCKMMM If Xl1MHLJ:eCKHMH 5IBJieHM5.IMH, c KOTOphIMM OHM Herrocpe,ncTBeHHO 

CTaJIKHBaIOTC5.I B OKPY)KaIOmeM MHpe; rrpMBMTb HHTepec K ll3)"IeHMIO ¢H3HKH H XHMMH; rro,nroTOB.HTh 

yqeHMKOB K CHCTeMaTHLJ:eCKOMY myqeHMIO 3THX r<ypcoB. 

BBe..n;eHHe c}lM3HKH M XMMli.H Ha paHHeli CTa,L(HM o6yqeHH5.I - B 5-6-M Jmaccax - Tpe6yeT 

Il3MeHeHM5.I KaK ¢opMbI M3JIQ)I<eHM5.I yqe6rroro MaTep.Harra B yqe6HMKe, TaK .If MeTO,L(HKH ero 

rrperro,naBaHM5.I. ITo3TOMY oco6oe BHMMaHMe B rrporpaMMe y.neneHo ¢poHTaJI:OHbIM 3KcrreprrMeHTaJibHbIM 

3a):\amrn.M. Tipe,1\IlOITaraeTC51, 'llTO BaiKROe MeCTO B npouecce pa60T:bl nan, Kypc:OM 3aHMYT pMCYHKH 

pa3JIHLJ:H:OIX 5.IBJieHMH, OIIhITOB M H3MepMTeJihHbIX rrprr6opoB . .l30JihIIIOe KOJIHLJ:eGTBO KaLJ:eCTBeHHbIX 
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rpyrrnax, Cl. TCl.K)Ke 11L;HUJlb:1Utli:tJ:U'.lC:: tli:t J jJVJ.\.'11'>. .:1Jl<V!Vl<V!11 VD 1 vh!1VHVi nn iljJVP,J i'\.i .,,iDHVi v "'.l.i vun;i. 

Ilpe~ieTHhlMH peJyJihTaTaMn myqemr5I rrpe,nMern 5IBJI5IIOTC5I cne.nymm:rre yMeHrr5I: 

<l>oplVmpoBam1e OCHOB Hay'IHOro MHpOB033peHHH H XHMH1ICCI\'.Oro MbIIDJieHHH: 

- p a3n::wmTb 3Kcnep11MeHTaJibHblli R TeopeTuI.J.ecKH.R crroco6 rro3Hamrn: npupo1:u"1; 
- x apaI<TepH30BaTb Bern;eCTBa, HX B3aHMo,n:elicTBH5I H rrprrMeHeH:rre, IIOH5ITHe 06 aTOMHO-

:~m:ieeyIDipHOM CTpoemrn Bern;ecTBa H Tpex COCT05IHH5IX Bern;eCTBa. 

IlpoeR.IHpOBamre .H rrpose.a;eff.HC HaOJII(J,[(CHHH rrpHpO,ll,HblX HBJleHHH c HClIOJlb30BaHHCM 

Heo6XOJJ;IIMhlX H3MCpHTCJlhHhIX rrp116opoB, B Jia6opaTOpHbIX HCCJIC):(OBaHHHX: 

- orremrnaTb pe3yJibTaT 3KCrrepHMeHTa, .nenaTb BblBO.Il:bl 0 CBOHCTBaX Bern;eCTB;; 

BOJJ.HTb H3M:epeHHe CHJibI T5I)KeCTH, CHJibl yrrpyroCTH, CHJibl rpemrn; Ha6mo,neH:rre 3aBHCHMOCTH 

--=iaB..! emrn CTOJI6a )l(li,[(KOCTH B 3aBHCHMOCTH OT IIJIOTHOCTH .)KH,[(KOCTH H BbICOTSI CTOJI6a )KH.D:KOCTH, 

:1aO:II0!1,eH:rre ,n:eHCTBl15I BblTaJIKl1BaIOIIl;eH CHnbI 11 ee H3Mepemre. 

PmBIITIIe IIHTCJIJie1nyaJihHhIX II TBOp1IeCKHX crroco6ttocTeii: 

- !la.3pemaTb yIIe6HYJO rrpo6JieMy rrp11 BBe.nemrn IIOH5ITH5I Bern;eCTBO, CBOHCTB .Bem:ecrna, aHaJIH3e 

'"R'IlIH B03HHKHOBeHH5I BemecTB B rrpHpo.ne, orr11TOB, rro,n:TBep)r<,n:aIOrn;Hx 3aKoH coxpaHeHH5I Macc:r:,1 

3em ecTB B xo.ne XHMHIIeCKOI'O 5IBJieHH5I, cymecTBOBaH11e HCKYCCTBeHHblX H CK'!TeTHIIeCiiliX Bell.(eCTB. 

IlpID1eHeHIIe IIOJiyqeHHhIX 3HaHHH II yMeHHH AJIH perneHHH rrpaKTII1leCKHX 3a)J:aq 

ll:OBCeJI.HeBH<JH JKll3Hll: 

- o rrpe,n:eJI5ITb :o;eHy .neneHH5I H3MeprrTen1Horo rrp:rr6opa; 

- Il3Mep5!Tb Macey 11 ofrbeM Tena, TeMrrepaTypy Terra, IIJIOTHOCTb rnep;:i:bIX Ten H )l(IlJl:KOCTerr; 

Ilporpai.vIMa rrpe.nycMaTp11BaeT cpopMHpOBam1e y mKOJibHM.KOB cne,tzyrollJ,HX o5rn:eyqe6HbIX YMeHHrr H 

:llaBbIKOB, YHHBepcaJibHbIX crroco6oB ,ne5ITeJibHOCTH il IOIIOIIeBblX KOMIIeTeH:o;rr:;;J:: 

Ilo3HaBaTCJibHaH ACHTCJlbHOCTh: 

• HCIIOJih30BaH:rre .Il:J15I II03HaHH5I or<py)KaIOrn;ero MHpa pa3JU:Il!HbIX ecTec1rneHHO-HaYIJHbIX 

MeTOJl:OB:Ha6n10,neHrre,H3MepeHHe,3KCIIepHMeHT,MO,[(eJIHpOBaHHe; 

• OBJia,neHHe a,neKBaTHbIMH crroco6aM.H pemeHH5I TeopeTHIIeCKHX il 3KCneprrMeHTaJibHhIX 

3a,naII; 

• rrprro6peTeH:rre OIIhITa BbI,n:BmKeHH5I rHIIOTe3 Jl:JI5I o6n5ICHeHH5I il3BeCTHhIX ¢aKTOB il 

3KCIIeprrMeHTaJibHOH rrpoBepKH BbI,nBHraeMbIX rrrrroTe3. 

HH<f>opMaU.HOHHO-IWMMYHHKaTHBHaH ,a:eHTeJihHOCTh: 

• BJia,nemre MOHOJIOrHIIeCKOH il .nrranorHIJeCKOH peIIbIO, pa3BHTHe crroco6HOCTH IIOHHMaTb 

TOIIKY 3peHH5I co6ece,nH:rrKa H IIpH3HaBaTb rrpaBo Ha HHOe MHeH:rre; 

• HCIIOJih30BaHHe )J:J15I pemeHH5I II03HaBaTeJibHbIX H KOMMYHHKaTHBHbIX sa.z:i:aII pa3JIHIIHbIX 

HCTO':IHHKOB HH¢opMaIJ;HH. 

p eqmeKCUBHaH .a.eHTeJibHDCTb: 

• BJia)J:eHHe HaBbIKfu\1il KOHTpomr il o:o;eHKH CBOeli .z:i:e5ITenbHOCTl1, JMemieM rrpe.z:i:Brr)J:eTb 

B03MO)KHbie pe3ynbTaTbl CBOHX .z:i:elicrnrr:H; 

• opraHM.3aD.E.51 yqe6Holi .neaTeJibHOCTH: nocTilHOBxa n.enH, nnam1poBaHz e, orrpe.neneHHe 

OIITHMaJihHOro COOTHOIIIeHH5I :o;eJIH H cpe,n:CTB. 

Co,l.l,epmaHHe nporpaMMhI BHeypoqHoii )1,eHTeJibHOCTH 

«qeJIOBeK H npHpO,l.l,a» 

lfayqeHHe ,n:aHHoro Kypca .n:omKHO crroco6crnoBaTb pa3BHTMIO Mbimn:eHH5I yl:fam:rrxc5I, 

IIOBbimaTb HX MHTepec K rrpe.n;Mezy, I'OTOBI1T.o K ynry6JieHHOMY Bocrrpmrraro MaTep:rrarra Ha BTopoli 

CT)'IleHrr o6yqeHH5I. 0Ho II03BOJI5IeT pemHTb p5I.I:i: rrpaKTHIIeCKHX 3a;:i:al:f: rrepBoHal:faJibHO 03Har<OMHTb 

y qam:MXC5I c TeMH cpH3HIIeCKHMH H XHMH'tfeCKHMH 5IBJieHH5IMH, c KOTOpbIMH OHM Herrocpe,n:CTBeHHO 

CTaJ!KHBaIOTC5I B OKPY)KaIOm:eM MHpe; rrpHBHTb HHTepec K H3yqeHHIO ¢H3HKH H XHMHH; rro.nroTOBHTb 

yqeHHKOB K CHCTeMaTH'tfeCKOMY H3yqeHHIO 3THX KypcoB. 

BBeJ{emre cJ>113HKH H XHMHH Ha pattHe.H: crn.nrrrr o6yqeHH5I - B 5-6-M xnaccax - Tpe6yeT 

H3MeHeHM5I Kar< cpopMbl M3nmr<eHH5I yqe6Horo MaTepHana B yqe6HHKe, TaK H MeTO,ll;HKH ero 

rrperro.z:i:aBaHH5I. Ilo3TOMY oco6oe BHHMaHHe B rrporpaMMe y.z:i:eneHO ¢poHTaJibHbIM 3KCrreprrMeHTaJibHbIM 

3a.rr.amrn:M. ITpe.rr.norraraeTc5l, '(no Bff)KRoe MecTo B npou,ecce pa6oTbI Ha.IT. Kypc:oM 3a.H:MyT pHcyHKH 

pa3rr:rrqHbIX 5IBJieHHrr, orr11TOB H H3MeprrTeJibHbIX rrpH6opoB. Eorr:r:,moe KOJIH'tfeGTBO Kal:feCTBeHHbIX 
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5-ii l\'.JiaCC (34 q: 1 q B He.[l;eJUO) 

BBe)J;eHtte (4 q) 

IIpn:po.ua :>IrnBa5I H He)KHBM. 5IBrremrn rrpn:po.u:or. llerroBeK - LiacT:o rrpn:po.n::or. BrrH5IHHe 
-:::~03ek-a Ha rrpn:po.ny. Heo6xo~HMocrn H3y-cremur rrpHpo,n;DI H 6epexrnoro orHorneHIDI K Heli. Oxpatta 
:::2'ZOO.=lPL 

<Dmli!<a H XHMH5I - Ha)'KH o rrpnpo.ue. llrn H3yqaeT cpH3HKa. Terra H IBemecrna. llTo myqaeT 
:'.\7V"¥£. Ha)TqH:Oie MeTO.UDI myqeHH5I rrpn:po.u:o1: tta6mo.ueHHe, orr:DIT, Teopn:5I. 

3HaKOMCTBO c rrpocTeHIIIHM cpH3H'IeCKHM H XHMH'IeCKHM o6opy.uoBairneM (rrpo6HpKa, Korr6a, 
.::::.SupaTOpH:DIB CTaKaH, BOpOHKa, IIHIIeTKa, nrnaTerr:o, rrrracTMaCCOB:OIH H MenUI.:JH'IeCKHH IIITaTHB:DI, 
.::~:@rreill> .IJ:IT5I rrpo6n:poK). HarpeBaTerr:oH:orn rrpH6op, oco6eHHOCTH rrrraMeHH. IIpaBn:na HarpeBaHH5I 

= - ccrna 
lliMepHTeJI:DHbie rrpn6op:o1: JIHHeHKa, H3MepHTerr:oHa5I neHTa, Bec:DI, TepMOMeTp, MeH3ypKa 

:: ,,. 9+olbI H3MepeHHH, IIIKana rrpn6opa, ueHa .n:eneHH5I, rrpe.n:en H3Mepettn:H, rr_r;aBmrn rrorr:o3oBaHH5I) . 

• ?!IfiopamopHble pa6ombl 

• 3HaKOMCTBO c na6opaTOpH:OIM o6opy.uoBaHHeM. 
• 3HaKOMCTBO c H3Mepn:TeJI:OH:OIMH rrpn:6opa.t\t!H. 
• Orrpe.ueneHHe pa3MepoB qn13n:qecKoro Terra. 
• I13MepeHHe ofr:oeMa )KH.I(KOCTH H eMKOCTH cocy.ua c IIOMOIIl;:DIO MeH3ypKH. 
.. lliMepeHHe ofr:oeMa rnep.uoro Terra. 

J'eJIO H BeIIJ,eCTBO (19 q) 

XapaKTepHCTHKH Ten H Bem;ecrn (cpopMa, ofr:oeM, UBeT, 3arrax). OpraHH'IeCKHe H 
s:opramrrrecKHe Bem;ecrBa. 

TBep.uoe, )J<H)J)<Oe H ra3oo6pa3Hoe cocT05IHH5I Bemecrna. 
Macca Tena. Macc:or pa3JIH'IH:OIX Terr B rrp11po.n:e. 3TanoH Macc:or. Bec:or. 
TeMrrepaTypa. TepMoMeTpDI. 
,Il;eJIHMOCT:O Bem;ecrna. MoneKyn:o1, aToM:oI, HOH:DI. IIpe.ucrnBneHHe o pa3Mepax qacr11u 

3em;ecrna. ,Il;BmI<eHHe qacTHU BemecTBa. CB5I3:0 cKopocTH .IJ:BH:>I<eHH5I qacTHU: c TeMrrepaTypoli . 
.i(HiiJcpY3H5I B TBep.u:oIX Tenax, )KI:l,UKOCT5IX H ra3ax. B3aHMo.ue:HCTBI:Ie qaCTHU: Bemecrna H aTOMOB. 

05ICHeHI:Ie CTpoeHH5I H CBOHCTB TBep.U:DIX Ten, )l(H,I(KOCTeli I:I ra30B c MOJieKyJI.5IpHOH TO'IKI:I 3peHH5I. 
C-rpoeHHe aTOMa H HOHa. 

XHMI:I'Iec1rne :meMeHT:OI (KI:Icnopo.n:, a30T, Bo.uopo.u, )J<ene3o, aJIIOMHHHM, Me.Uh, cpoccpop, cepa). 
3mnrn XHMH'IeCKHX 3JieMeHTOB. IIepHO.UH'IecKM cI:IcTeMa )J;.H.MeH.ueneeBa. 

DpoCTble H C)JO)]{Hhle BeI.QecT.Ba (KMC.11opo~, 830T, BO~a, yr.JJeKY.TCJJhlii ra3, IIOBapeHHa5I con:o). 
KHCJIOpo.u. ropeHI:Ie B KHCJIOpo.ue. 
cDOTOCHHTe3. 
Bo.uopo.u. Bo3,n,yx - cMecb ra3oB. 
Pacrnop:DI H B3Becn:. 
Bo.n:a. Bo.n:a KaI< pacrnopHTen:o. O'IHCTKa rrpHpo.n:Holi BO.[(bI. 
IIrroTHOCTb BeII(eCTBa. 

Jla6opamop1-1bze pa6ombl 

• Ha6n10.ueHH5I Ten H BemecTB. 
• CpaBHem1e xapaKTepHCTHK cJ?11311qecKHX Ten. 
• Ha6n10.ueH11e pa.3nI:I'IHbIX cocT05IHI:IM Bemecrna. 
• H3MepeHI:Ie Maccr,1 c rroMom;r,10 p:oILJ:mI<HbIX BecoB. 
• H3Mepettn:e TeMrreparypr,1 BO.Uhl H B03.uyxa. 
• Ha6rr10.uemre .uenHMOCTH BeII(eCTBa. 
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Pa.3.n:erremre pacrnopHM.&IX M HepacrnopMMI>IX Bem:ecrn qmIT.bTpoBaHMeM. 
06Hapy:>KeHMe KHCrropo.r:i:a B COCTaBe B03.I(yxa. 

B3aHMO)J;eiicTBHe TeJI (6q) 

Cmra xax xapaxrep11cr11xa roa11Mo,IfeikTB.MJ.L ,I(HHaMOMeTp. HhlOTOH - e.I(Mmrna M3MepeHH5I 

rpaBMTaJJ;MOHHOe B3aMMO.[(eMCTBMe. rpaBHTal.lMOHHOe B3aMMo,r:i;e:i1cTBMe M BcerreHHM. 
<--:~ TIDKeCTM. 3aBMCMMOCTb CHIT.bl TIDKeCTM OT MaCCbl. 

"~ -rpemrn. 3aBllCllMOCTb CHJlhl TpemuI OT CHJlbl T5DKeCTH H Ka'!eCTBa oopaOOTKM IlOBepXHOCTeM. POJib 

73IB B npHpo.n:e M TeXHMKe. Cnoco6I>I ycMrreHIDI M ocrra6rreHM5I TpeHM5I. 

3neKTpWieCKOe B3aMMO.[(eHCTBMe. 0frh5ICHeHHe 3neKTpwreCKOro B3aH:MO.[(eHCTBIDI Ha OCHOBe 
:=_-::i:::..rpoHHoli TeopMM. 3neKTpmau;mr Ten TpeHMeM. ITepe.n:a-qa 3neKTpM"tJeCKoro 3ap5IJJ:a rrpM 

--==?rlROCHOBeHMM. B3aMMo.n:e:HcTBMe OJJ:HOMMeHHO M pa.3Homv1eHHO 3apmr<eHHHx Ten. 
MarHMTHOe B3aMMo.n:e:HcTBMe. ITocT05IHHDie MarHMThI, MX .r:i:e:HcTBMe Ha :>KeJie3Hbie Tena. 

!. _::!.. _::ochl MarHMTOB. MarHMTH.&Ie cTpenKM. 3eMJ15I KaK MarHMT. OpMeHTMpoBamie rro KOMrracy. 

--;~eHeHMe I10CT05IHHbIX MarHHTOB. 
,[(e:HcTBMe )KM,ll,KOCTeH Ha rrorpy:>KeHHOe B HMX Teno. ApXMMe.[(OBa cmrra. 3aBMCMMOCTb 

:=::;~e.l(OBOH CMnbI OT po.r:i:a )KMJJ:KOCTM M OT o6neMa rrorpy:>KeHHOH qaCTM Tena. y CJIOBM5I rrnaBaHM5l Ten. 

- pmnop1-1bze pa6ombz 

• H3MepeHMe cMnhI. 
• I fay-qeHMe TpeHM5l. 

• Ha6mo,n:eHMe 3neKTpmau;1rn pa.3nM"tJHhIX Ten M HX B3aHMO,n:e:HcTBM5I. 
• Iif3y-qeHMe CBOMCTB Marmua. 

• H ccne,n:oBaHMe ,n:e:i1cTBM5I :>KH.I(KOCTH Ha rrorpy)KeHHoe B Hee Teno. 

<l>H3HqeCKHe H XHMHqecKHe SIBJieHHSI (Sq) 

_,Jexam1qec1rne .srnJiemrn (2q) 

--_·'I'.h H BpeM5I JJ:BH:>KeHM5l. CKopocT.& .n:Bmr<eHM5I. PaBHOMepHoe, ycKopeHHoe H 3aMe,n:rreHHOe .I(BM:>KeHM5l. 
3ByK KaK MCTOqHMK HHcpopMaJJ;MM 06 OKpy:>KaIOIIJ:eM MMpe. JifCTO"tJHMICH: 3ByI<a. Korre6aHHe -

:::::oo6XO,UMMOe ycJIOBMe B03HHKHOBeHM5l 3ByI<a. 0Tpa:>KeHMe 3ByKa. 3xo. ronOC M CJiyx, ropTaH.b H yxo. 

TemIOBhie HBJiemrn (3 q) 

ilnaBrremre M OTBep,n:eBaHMe. Ta5IHMe CHera, 3aMep3aHMe BO.I(bI, BbIITJiaBI<a -qyfYfia M CTaJIM, 
illrDTOBneHMe ,n:eTarrei1 OTnMBKOM. 

HcrrapeHMe )KMJ(KOCTei1. (Oxna:>r<..ri:e:fme )KMJJ:KOCTei1 rrpM HcrrnpeHMM.: · KoH.n:eHcm:i;H5l. 
Terrrrorrepe.n:aqa . 

• ~a6opamop1-1b1e pa6ombi 

• H3Mepemre cKopocTM .I(BmKeHIDI. 
• Ha6mo,n:eHMe McTOqHHKOB 3ByKa. 

•· HarpeBaHHe cTeKJI5IHHOH Tpy6rrn. 
• Ha6mo,n:eHMe 3a rnraBneHMeM CHera. 
• Ha6mo,n:eHMe MCrrapeHH5I M KOH.I(eHcau;MM BO.I(bl. 

• PacTBOpeHHe conM H B.&mapMBaHMe ee H3 pacTsopa. 

• Ifay-qemie rrcnapemrn :>K0Jt:KOCTei1. 

• Ha6mo.n:eHHe oxrra:>I<.ZJ:eHH5l :>I<H.D:KOCTH rrpH rrcrrapeHHH. 

• Ha6mo.n:eHrre KHrreHM5I BO.lJ:hI. 

• Ha6mo,z:i:eHHe TerrnorrpoBO.ZJ:HOCTH pa.3JIM"tJHhIX Bemecrn. 
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<l>JBJfqeCKHe Jf XHMJJqecKJJe JIBJieHUH. (18 '11) 

'3..::a.-rpo~1arHIITHhie .SIBJieHHH (6 q) 

3.::reKTp:aqecrrn:ii TOK KaK HarrpaBJieHHOe )J:BIDKemre 3JieI<TpH1:IeCIIBX 3:1p5I)J:OB. CHrra TOKa. 
_-....w...._~~e!p. A1v1rrep - e,}J:HHHU:a H3MepeHH51 Cl1JI:OI TOKa. 

Hanpz--1Kelilie. BoJI:OTMeTp. Borr:oT- e,.n;11H11u;a H3MepeHl151 Harrp5DKemni:. 
CTOLffi!IKI1 TOKa: 6aTapell:Ka, aKKYMYJI5ITOp, reHeparnp 3JieKTp111:IeCKOro TOKa (6e3 

·~HIDI RX ycTpoH:crna). 
3;:ieKrpl1.'IecKae u,emi. 

___.,eilCTBIDI TOKa. TerrJIOBOe .n:elicrn11e TOKa . 
. • · ~- :=a..~TIIB8.IDI5I. 3rreKTpoHarpeBaTeJI:oH:o1e rrp116op:o1. MarHl1THoe .n:eliCTB11e TOKa. 

3 .1e1crpoMarmITDI 11 HX rrp11MeHeH11e. ,l(eHCTBHe Marmrra Ha TOK. 3JieKTPO.r:t:miraTeJIH. 
~oe )(eHCTBHe TOKa. 

· >CTOBble HBJ"IeHIIH (5 q) 

CBeT KaK HCTO"l!Hl1K HHcpOpMau:rrrr qeJIOBeKa 06 OKpy)l<aIO:W:eM Mrrpe. I1cT01:IHHKl1 CBeTa: 
---=-~ ---_ Conmi:e, 311eKTp11qecKrre 11aMrr:o111 .n:p. 

Ilp5IMOJIIIHeliHoe pacrrpocTpaHeH11e cBern, o6pa3oBaHrre Te Heil:. 0Tp a)I<eH11e CBern. 3epKarra. 
Jllrn'3bl, ID<. TRilbl R R3MeHeHRe c RX TIOMOIII,:OIO 1JopMDI CBeTOBOro IIY1!Ka. 
01ITH1:lecK11e rrpn6op:or: cpoToarrrrapaT, rrpoeI<U:MOHH:olli arrrrapaT, MHKpocI<orr, TerrecI<orr 

.- -;.-::.--:::_~~3He rrprr6opoB, l1CIIOJI:030BaHHe B Hl1X JIMH3 M 3epKaJI). 
I'Jia3 ll Orrr<M. 
Pa3JIO)l(eHrre 6enoro cBern B crreKTp. Pa.nyra. 

Xml::IrqecKIIe HBJieHHH (7 q) 

~ .J..~ecKHe peaKJJ;HH, l1X IIp.H3HaI<l1 M ycrroBH51 MX rrpOTeKaHl151. 
- ~~7:J!>I ()'TneKHcrrhlli ra3, HerarneHa51 l13Becn, KBapu:). HaXQ)I<.LJ:emre B rrprrpo.n:e, cpH3M1:lecK11e M 

r=::::ecKHe CBOHCTBa; rrpMMeHeHMe. 
KlicrroTbl, rrpamma pa60T:o1 c KliCJIOTaMrr, ux npHMeHeHHe. 0cHoBaHH51. CBOMCTBa :ru:erro1:lei1:, 

~:::.3~1a pa60T:OI c mIMM, MX cpH3111:leCKHe M HeI<OTOp:ore XHMM1:leCKMe CBO!fCTBa, nprrMeHeHrre. 
CoJIII (noBapeHHM com,, co.na, Men, MpaMop, H3BeCTH5IK, Me)UIDIM Kynopoc M np.). HaM6orree 

-. · _;- :=uepm;re rrpHMeHemnr coJie.ff. 
Han6orree H3BecTHDie opraH11LJ:eCKMe Beni:ecTBa - yr11eBon:o1 (rrrIOK03a, caxap03a, KpaxMaJI), 

'Die HX CBOHCTBa, npMMeHeH11e; 6eJIKM, HX porr:o B )l<M3HM qeJIOBeI<a, HC:KYCCTBeHHa51 rrnui:a; )l(Mp:OI, 
-'lb B )l(H3mI qeJIOBeKa, l1CITOJI:030BaHHe B TeXHMKe; rrpHpO.r:t:H:OIH ra3 M He<t·T:O, IIpOJJ:JKT:OI HX 

=~naOOTKH . 

- 'fJlilllOpHbze pa6ombz 

• Ha6JIIO.neHrre pa3JIM1:IH:OIX .nelicTBHM TOKa. 
• C6opKa rrpocTelirnero 3rreI<TpoMarH11Ta. 
• JJ:eliCTBl1e Ha rrpOBO.l(HMI< c TOKOM. 
• Ha6JIIO.neH:ae TeHeif 11 rronyTeHeii. 
• fuY1:IeHHe OTpmI<eHmI CBeTa. 
• Ha6JIIO.n:emre oTpmKemrn cBeTa B 3epKaJie. 
• IIonyqeH:ae 11306pmKeH11li c 110Moni::o10 JII1H3DI. 
• Ha6JIIO.n:eHMe cprr3111:leCKHX rr xMM:aqecKHX 5IBJieHHi1:. 
• IIpoBepKa rrprrHa.l(Jie)!<HOCTH Be:w:ecrna K KMCJIOTaM HJIH OCHOBaHH5IM _l:a3JII11:IH:OIMH 

m:u:m<aTopaMM. 
• B:orncHeHMe pacTBOpMMOCTH correli B Bone. 
• Pac1103HaBam1e KPaXMaJia. ? 



-miaHeTa CoJme~oii CHCTa1M (4 1I) 

3Be3,n;Hoe He6o: c~ .. , _ -~eThI. Pa.3BHTHe rrpe.n;cuumemlli <IemmeKa o 3eMrre. CoJIHe'llifilI 
-~Ma. CoJIHu;e. 

Jl)'Ha - CTiyrHHK 3B.V " 0=~.,. JyID>I. 
HccrrenoBamu.r KOCY...i:.--~~~ :::q>ocrpaHcTBa. K.3 .lJ;HoJIKoBcK.H:ff, C.II.KoporreB - ocHoBaTeJIH 

~KOH KOCMOHaBTilKH. IQ_~-=- --- ZE - rrepBbIB KOCMOHaBT ;3e:illlli. ffcrcyccTBeHHbie crryrHHKH 
!!:. Op6:aTaJibHbie Koc~ez • .. ""' -"'-2:Ulli. Kopa6rn MHoropa3oBoro HCIIOJTh30BaHIDI. IIporpaMMhI 

-,=ern5! KOCMOCa: OTe"!eCTBe'=-=----=_ ~70e)Kffi;Ie, Me~yHapo,[(Hhle. 

1~ - MecTo 061namrn: q e.J: 

Jhnoccpepa, MaH~ >~·; :~eHHe DJIOTHOCT.iI: H TeMIIepaT)'PhI 3eMJili c rny6nHOH. 
_ -_::-:oo ,,e 3eMHhIX Henp. 

r a,n;pOCtPepa. J1ccne;:e~= VD])ClffiX I'JIYfoIB. 

ATMoccpepa. OcBoeHZ~ ~i--¢ephl <IerroBeKOM. 

"IleJioBeK ,UOIIOJIIDie'f IlPHPC!.:U- (10 q) 

~eXaBJI3MhI - noMor . .: .. ~=--:oEeKa. IIpocu1e MeXa.IDI3MhI, pnRar, HaKJIOHHfilI rrrrocKocTh, 
~~-JR n nerr6~mKID>m 6.::=zz, .Q.. 3a3Hatiemre. 

3HeprmI. IlCT(rrnr.01rn: ::=::::::-.:- Li:. ?a:mal!Hhie B~I TOIIJrnBa. CoJIHe-cmaH ::meprIDI, ee poJib ,n:Jl5.I: 
•.. - · ~ 3e_\.me. TeJJirQ~e ,:qR·· .:=:.__ - -·_ .3BTIITern BH)'TpeHHero cropmm::.sr, EX rrpI21MeHem:re. TernIOBbie, 

--=--=--:-:=. ~ flmP03JieKT_P0CTilm::77 
CmnaH:ae M;aT~~IHUI03 ~ x:;t2:ee 3a,D;aHID>IMH CBolicrnaMH: rnepJJ:bie, )l(aporrpo'IHI>Ie, 

_d lline MaTepHroih4 RCS..~ .::.:~e KpilC'IaIDibl. 
·' _ ·-~ r"':'"'' · CBOllCTBa li·;IIpB:MeE=:~ ::::;;-~OTOpbIX !13 mIX. 

3oJIOKHa: npnpo)J;Bllii:e z z .. :"-~HRhie, I1X CBOHCTBaH npMMeHeHHe . 
.i{a.Yl!YKH H pe3HH~ EX ~~::-:3E :a npEMeHeHae. 

3aip5I3HeHHe aTMocQ>er-:..- z ~ephr, MX BJIH5I:HiiEe.~Ha 3,n;opoBhe mo,n:eli. KoHTpoJib 3a 
~- . - "e.Y aTMoccpepi,1 H :rn,i:q:>O~=- !':- · ··. 

Pan;aoHaJibHoe ncno~ :uIIJIHBa. McJJI~~,3(;1%~e ::rneprnn peK, Berpa, rrpRrnBoB, 
_ - -= 3~--m; ::meprJ:IH CD1IHI1a. 

,=--=~~=nibie HaJKa :a npoH3Bo;r.::s:>. C~,;;:cma CBH3HL:~~f!~~;--1'Et;poID> B )l(I1.3HH <IerroBeKa R 

::.=- :::-.._,,..-12:. _ KaK JilO.llH Gm- - --n::: Z!Y~AaIO~-.,~~(jl;J~Hepa, cero,n:H5.I:, 3aBrpa). 

• 
• 

:f npaimem1e npoIDBO~ .... ._;j,o_J.!.: ~___:,, amTu"'da~~~QBHKlL KoMIIhIOTepH3aIJJUI 
~~:;:CTBa. Po6onI. I(exn-aB':'Qv-c -:::;:. 

Cpe,n;crBa CB5I3H H rrepe;:a~ .tl.=..~ ~w:IQm: -~~i~.f"°''.Eei!Ie.cpo.H, pa,n:EOCBH3h (pa,n:nocTaHIJJUI, 
~-~ aHTeHHa, IIpHeM:HHK~ Tp0:!..SO::U3'J?ZI'e.ill>)~ -~ ~-~-- --~ .. 

.:c~-~CTBO c rrpOCThIMH Mexamnv~ • .,, 
-::-7=-~VC'I'BO c KOJIJieICil;HeH H..'I~ ..... -. 

- ·- ·::--~~·-

• ::: - . • . V CIBO c Komi:eKIJ;lleH BO.:IOE~O::L 
• ·-~r==:~e CBOHC'TB IIOJlli3TH.."Je.Ea =z :ru:TX-Wiiii:W~ 

... OJ - - J.. -~~~~~.~- .- .. 

_. ___ ~e yCTpoHcrna H np0mvwe ;:;.ez~~~'€!~(!); rnapaTa. 

ero;:i;nqecKHii KOMIL"IeKT B.&."IIO:ii:aeF: _ .. -" ~- _ 

~KKa.XHMH~D>. 5-6 K'fXS _.\ruupw Alt~fj_w€:Bll'I, ,n:.A.HcaeB, n.C.IIoHTaK. 
IIOC06He «<l>-H3vs.";;( x7'.RS>. 5-6 ti:~~~~~~1'¢-proI A.E.fypeBil"I, ,z:i:.A.HcaeB, 

B.MJI~. 
~3.. 


