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I[osicHuTeIbHAS 3aNMUCKA

®du3uka Kak yueOHBIH MpeIMeT B CUCTEME OCHOBHOTO 001Iero o0pa3oBaHus UrpaeT pyHIaMEHTAIBHYIO POJib B (DOPMUPOBAHUH Y YUAILUXCS CUCTEMBbI HAYYHBIX
MIPEJICTABICHUA 00 OKPYIXKAIOMIEM MHpPE, OCHOB HAyYHOTO MHPOBO33PCHHsI, COCTABJIAsA, IO 00Opa3HOMY BhIpakeHHUIo Jiaypeata HobOenesckoii nmpemuu U. Pabwu,
CepIlEBUHY TyMaHUTapHOro oOpa3oBaHus. B mporecce n3yueHuss GU3MKU peHIaroTCs 3aa4d Pa3BUTHS MHTEIJIEKTYalbHBIX CIIOCOOHOCTEH M MO3HABATEIbHBIX
WHTEPECOB NIKOJHLHUKOB, OBJIAJICHUS UMH OCHOBAMH JHAJICKTUYCCKOTO MBIIUICHUS, IPUBUTHS BKyca K TIOCTAHOBKE W pa3pemieHuto mpoodsieM. [Iprnodbperénubie
IIKOJIbHUKaMHU (PU3UYEeCKUe 3HAHUS SBISIOTCA B JajbHeilieM 0a3ucoM Mpu WM3yYeHHH XUMUU, Ouonoruu, (usmdeckoi reorpaduu, texnonoruu, ObBXK. Dto
TpeOyeT caMoTo TIIATEIHPHOTO 0TOOpa COACPXKAHUS MPEIMETHOTO HATIOJHEHUS TUCIIUTUTHHBI M METOJIOB €€ U3yUeHUsI.

OcHOBHBIE JINHUH PA3BUTHA yYalIUXCcs cpeacTBamMu npeamera «@uznka(BBeaeHNE)

N3ydenne Gu3nku B 00pa30BaTEIBHBIX YUPESKICHUSX OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO HA PEATU3aIUI0 CICAYIOIMUX JTHHUA Pa3BUTHS ydaluXCs
CpelcTBaMu IIpeIMeTa:

1) ®opMupoBaHHEe OCHOB HAYYHOT0 MHUPOBO33peHuUs 1 (PU3NYECKOro MbIIeHUusi. OCBOCHHE 3HAaHUH 00 OCHOBHBIX METOJ[aX HAYIHOTO MO3HAHUS IPUPOJIHI,
XapaKTEepPHBIX NJISl €CTECTBEHHBIX HAyK (IPKCIIEPHUMEHTAIbHOM U TEOPETHUECKOM); (PU3MYECKUX SBJICHHIX; BEJIMYMHAX, XapaKTePU3YIONINX SBICHUS; 3aKOHAX,
KOTOPBIM SIBJICHHS TIOTYUHSIOTCSI.

2) IIpoexkTHpoBaHHMe W NpOBeAecHHE HAOJIOACHUS NPHPOAHBIX SIBJEHMH € MCIOJb30BAHHEM HEO00XOAMMBIX H3MEpPHUTEeIbHBIX NPHOOPOB. YMeHue
o0OpabaTeiBaTh PE3yNbTATHl HAONIOJACHUN WM U3MEPEHUW M MPEICTaBIATh MX B PA3IMYHON (hOpMe, BBIABIATH Ha 3TOW OCHOBE SMITMPUYCCKHE 3aBHCHMOCTH;
MIPUMEHSITH MMOJYYE€HHbIC 3HAHUS JIJIs1 OOBSICHEHUS IPUPOIHBIX SBICHUHN, IPUHIUIIOB JEHCTBHUS OTACIbHBIX TEXHUYECKUX YCTPOICTB, pemaTh (u3niecKre 3aauu.
3) uajneKTHYeCKUH MeTO] MO3HAHMA mpupoabl. PopMUpOBaHHE NOHMMAaHUS HEOOXOJUMOCTH YCBOEHUS (PM3MUECKHUX 3HAHUHM Kak sfpa I'yMaHUTapHOIO
o0Opa3oBaHMsl, HEOOXOJAUMOCTH OOIIEYEIOBEYECKOTO KOHTPOJI  PasyMHOrO HCIOJIb30BAaHUS JOCTHKCHHM HAYKW U TEXHOJOTHH AJ JAIbHEUIIEro Pa3BUTHUS
o0mIecTBa U pa3pemeHus TI00aTbHBIX MPOOIIEM.

4) Pa3BuTHe HHTE/VIEKTYAJIbHBIX U TBOPYECKHX CIIOCOOHOCTeil. YMEHHE CTaBUTh U pas3pemiarh MNpoOieMy NpU WHAMBUAYAIbHON M KOJUIEKTMBHON
[M03HABATEJIbHOM JESATEIbHOCTH.

5) IlpuMeHeHMe MOJIYYEHHBIX 3HAHHMI W YMEHHUHl Ui pelIeHHs NPAKTHYECKHMX 3a1a4 NMOBCeJIHeBHOM :Km3HM. OIlLICHKa pe3yJbTaTOB CBOUX JICHCTBUM,
MIPUMECHCHHS Psiia IPUOOPOB U MEXaHU3MOB; 00ECIICUCHHE PAIIMOHAIBHOTO U 0€3011aCHOTO IMOBECHHS 110 OTHOIIICHHUIO K ceOe, 00IIECTBY, IPUPOIC.

OO0mas xapakTepucTuka y4yeOHoOro npeamera «®@usuka (BBeieHue)»

du3uka BMECTE C APYyruMu npeameraMu (Kype «OKpyKaroIuid MUPY HaYaIbHOW IIKOJIBI, (pu3ndecKas reorpadusi, XuMus, OMOJIOTHS) COCTABIISICT HEMPEPHIBHBIN
LIKOJBHBIM KypC €CTECTBO3HAHUS.

[TocTpoeHue Toruyecku CBSI3aHHOTO Kypca OMUPATIOCh Ha CIIEIYIONINE UACH U MOIXOIbI:

— Veunenue ponu meopemuueckux sHanuti ¢ MaKCUMaJIbHO BO3MOXHBIM CHHKEHHEM Beca MaTeMAaTHUECKUX COOTHONICHU, T014ac yeBauBaroImxcs GopmansHo.
Hcnonb30BaHre TEOPETUUCCKUX 3HAHUH JIJIsl OOBSICHEHHS (PU3NICCKUX SBJICHUH MOBHIIIACT Pa3BUBAIOIIEE 3HAUCHHUE Kypca (DU3UKH, BEIb ITKOJIBHUKH MPUYYAIOTCS
HAXOJUTh IPUYMHEI SIBICHUM, 4TO TPEOYET CYIIECTBEHHO OOJIbIIEH MBICTUTEIbHON aKTUBHOCTH, YeM 3allOMUHaHKE (PaKTHUECKOro MaTepuaa.

— l'enepanuzayus yuebno2o mamepuania Ha OCHOBE BEIYLIUX HAEH, NMPUHIUIOB (U3KUKHU. 3amauaM TeHEepaIu3alK CIYKUT IUPOKOE MCIOJIb30BAHUE
0000IIEHHBIX JIaHOB TOCcTpoeHus oTBeToB (A.B. YcoBa) u o3HaKoMIIeHUE ydaluxcsi ¢ OCOOEHHOCTSIMH PA3JIMYHBIX MBICIUTEIbHBIX OMepanuil (aHaIU3, CUHTES,
CpaBHEHHE, 0000IIeHNE, KITACCU(PUKALINS, CACTCMATH3AIIHS).

— Vcunenue npakmuueckou nanpasnenHocmu u noaumexnuzma kypca. C Uenbl0 TPEJOTBPAIICHUS «MENIOApaMbl» B MpenojaBaHuu GU3UKU, HOPMUPOBAHUS U
pPa3BUTHS MMO3HABATEIHLHOTO MHTEpECA y4YalIuXcsl K MPEeIMETy IMpenojaBaHue (Pu3uMku BEAETCS ¢ MUPOKUM MPUBJICUYEHUEM JIEMOHCTPAIMOHHOTO IKCIIEPUMEHTA,
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BKJIIOYAIOIIETO W TPUMEPHI MPAKTUYECKOTO MPUMEHEHUs (PU3UYECKUX SBICHHNA M 3aKOHOB. YYEHHWKAMH BBITIOJIHACTCS 3HAYUTEIBHOE YHCIO (PPOHTAITBHBIX
HKCIEPUMEHTOB U Ja0OpaTOPHBIX PAa0OT, B TOM YHCJE U CBA3aHHBIX C M3Y4YEHHUEM TEXHUYECKHUX NpubopoB. IIpemnaraercs pemieHue 3aaad ¢ TEXHUYECKUMU
JAHHBIMU, IPOBEJICHUE CAMOCTOSITEIbHBIX HAOIOICHUI yJallUMUCS NPU BHIIOJHEHUHM UMH JIOMAILIHETO 3a/1aHUs, OpraHU3as BHEKJIACCHOTO YTEHUS JOCTYITHON
HAY4YHO-TIONYJISIPHON JIUTEPaTyphl, MOUCKU (PU3HKO-TEXHUUECKOH nHpopmanuu B Internet.

B kauectBe Beayliell METOAMKHU IPH pealu3aluy JAaHHON IPOrpaMMbl pEKOMEHIYETCSl UCIIOJIb30BAHUE NMPOOJIEMHOI0 00y4eHHs. DTO CIIOCOOCTBYET CO3/IaHUIO
MIOJIOKUTEIBHOM MOTHBALIMM M MHTEpeca K M3y4YEHUIO MpeIMeTa, akTUBU3UpyeT oOyueHne. CoBMeCTHOE pelleHrne IpobaeMbl pa3BUBaeT KOMMYHHUKAOEIBHOCTS,
yMeHHE paboTaTh B KOJUIEKTHBE, PEUIaTh HETPAIHIMOHHBIC 3a/1a4M, UCTIONB3Ys MPHOOPETEHHBIC MPEIMETHBIC, HHTEIUICKTyaJbHbIE U O0IINe 3HAHUS, YMEHUS U
HaBBIKU.

Ha srane BBeieHUS! 3HAHWHA WCHOJIB3YETCS TEXHOJOTHS MPOOIEMHO-IHATOIHYECKOT0 00yUeHHsI, KOTOpast MO3BOJISIET OPraHU30BaTh UCCIIEN0BATEIbCKYI0 paboTy
yJalluxcs Ha YpOKe U CaMOCTOSITEJIbHOE OTKPBITHE 3HaHUM. /laHHas TeXHOJOrMs pa3paboTaHa HAa OCHOBE MCCIIEJOBAaHHUI B IBYX CAMOCTOSITEIbHBIX 00JacTAX —
npoonemaom oOyuennn (U.A. Unpnunxkas, B.T. Kyapssues, M.1. Maxmytos, P.. ManadeeB u ap.) u ncuxonorun TBopuectBa (A.B. Bpynumnckuii, A.M.
Martomkus, A.T. Hlymunus u ap.). Ha ypoke BBeJeHMsI HOBBIX 3HAHMM MOCTAHOBKA MPOOJIEMbI 3aK/IIOUACTCA B CO3JaHUM YUUTEIEM IMPOOJEMHON CUTYyaluu U
OpTraHU3aIK BBIXOJa U3 HEEe OJHUM M3 TpeX crocoOoB: 1) yduTenb cam 3a0CTpsSeT MPOTUBOPEYHE MPOOJIEMHON CUTYallud M COOOIIAeT mpodiiemMy; 2) yYeHUKH
OCO3HAIOT IIPOTUBOPEUNE U GOPMYIUPYIOT IPOOIEMY; 3) YUUTENb JUAJIOrOM MOOYX/1aeT YUeHUKOB BbIABUTaTh U POBEPSATH TUIIOTE3BI.

WunuBuayanbHas paboTa HpU BBINOJIHEHUM JIOMAIlHUX 3aJ@aHUN B COOTBETCTBMM C BBIOpaHHOH 00pa3oBaTelbHON TpaeKTOpHeH (MpUHLUMI MHUHHMyMa W
MaKCHUMyMa) pa3BUBAET CIOCOOHOCTh YYaIErocsi CaMOCTOSITEIbHO MBICIUTh U ACHCTBOBATh, HECTH OTBETCTBEHHOCTh 3a PE3YyJIbTAaThl CBOETO TPYAA.

Onucanue mecta yueOHoro npeamera «®u3znka (BBeeHne)» B yueOHOM IUIaHe

ITo yuebHOMY 1U1aHy 715 U3y4eHUs Kypca «BBeneHue B Gu3uky» oTBogutcs B S u 6 kiaccax 34 (1 yac B Heznenro).

Mertoabl u cpecTBa 00yUeHHs.

B mpenonaBaHMM HCHOJIB3YIOTCA 3BPUCTHUYECKUE HCCIIEIOBATEIbCKUE METO/bl OOyueHHs: aHanu3 HMH(OpMalMM, MOCTAHOBKA 3KCIIEPUMEHTA, IPOBEACHUE
UCCIICIOBAaHUI. DTH METOIbl B HAWMOOJIBIIEH CTENeHH JOJDKHBI OOECHEeYUTh pAa3BHTHE ITO3HABATEIBHBIX HMHTEPECOB, HMHTEIUICKTYAJIBHBIX W TBOPYECKHX
CIOCOOHOCTEH, B CAMOCTOSITEIbHOCTH B MPUOOPETEHUHU 3HAHUI NpU BBINOJIHEHUM TBOPUECKUX 3a/1aHUil, 3KCIIEpUMEHTAIbHBIX UcciaenoBaHui. Ponb yunTens B
00y4YeHHH MEHSIETCS: OH BBICTYIAET KaK OPraHu3aTop, KOHCYJIbTAHT, SKCIIEPT CaMOTo MpoIiecca IS TeIbHOCTH YUalIUXCs U €€ pe3yabTaToB.

IIpobnema oGecnieyeHus J1abOPAaTOPHBIX PAbOT Kypca HArJISIHBIM MaTepUaioM YCIEUIHO pellieHa ¢ MOMOIIbI0 MyibTHMenua. I[IpumeHeHue MylbTUMenua
TEXHOJIOTUH M HCIIOJIb30BAaHUE B MPE3ECHTALUAX aHUMAIMOHHBIX 3()(PEKTOB Aat0T BO3ZMOKHOCTH MPHUBIICYh BHUMAHHE YUYAIIUXCS , PA3BUTh UX MO3HABATEIHHYIO
aKTUBHOCTb. MyJbTUMEIUIHbIE NPE3EHTAlMU IpelaraloTcss K HCIOJIb30BAHMIO IEaroroM Ha BCEX JTamax JabopaTOpHOrO IMpakTHKyMmMa, a TaKxke Ul
CaMOCTOSITENIbHOM, B TOM YUCII€ HHIUBUAYAIbHON, UCCIEA0BATEIBCKON paObOThl yualuXxcs.

Conep:xanue yueOHoro npeavera «®usuka (BBeeHNE)»

B nmanHO#l wacTH mporpamMmbl IPUBEACHO PEKOMEHIYEMOE paclpelelieHue Y4eOHBIX YacoB IO pasfesiaM Kypca, ONpe/eieHa MOCIe0BATEeIbHOCTh W3YUEHUS
y4eOHBIX TEM B COOTBETCTBHUM C 33jla4aMM 0OydeHus. YKa3zaH MUHUMAJIbHBIM NepeueHb IEMOHCTpAlUi, IPOBOAUMBIX YUYUTENEM B Kilacce, J1a0opaTOpHBIX padoT
U OIIBITOB, BBIIIOJIHAEMBIX YYEHUKaMHU.

I.BBenenue (4 1)

[Tpupona xuBast u HexuBas. SIBneHust MpuUpoabl. YenoBek — yacTh NMpUpo/Ibl. BiusiHue yenoBeka Ha mpupoay. HeoOxoquMocTs u3ydeHHs MPUPOIbI 1 OEPEKHOTO

OTHOIIEHHUS K Hel. OXpaHa NpUpPOAbIL.



®dusnka U XUMHUS — HAyKH O mpupone. Yto u3ydaer ¢usuka. Tena u BemectBa. Uto m3ydyaer xumust. Hayunbsie MeTOIbI H3ydeHUS TPUPOIBI: HAOIIOIEHHUE, OIIBIT,
TEopusl.
3HaKOMCTBO C NpPOCTEHIIMM (U3MYECKMM M XUMHUYECKUM O0OpyAoBaHHEM (IIpoOHMpKa, KojOa, 1a0OpaTOpHBIM CTakaH, BOPOHKA, NHIIETKA, IINATEIb,
MJIACTMACCOBBIA U METAJUTMUECKHM ITaTUBBI, IepKaTeNb s mpoOupok). HarpesarenbHblit mpubop, ocoOeHHocTH TiameHu. [IpaBuna HarpeBaHus BEIIECTBA.
W3meputenbHble npuOOpHL: JIMHEHKA, W3MEpPHUTENbHAsl JICHTa, BEChbl, TEPMOMETP, MEH3YpKa (EOUHUIBI M3MEpPEHH, ImKanta mpubopa, IieHa IeNieHus, Mpeiel
W3MEepEeHui, paBuia MoJIb30BAHMUS).
Jlabopamopnuvie pabomut

1.3naxomcmeo ¢ nabopamopHvim 060pyO0osanuem.

2.3nakomecmeo ¢ uzmepumenbHulMU NPUOOPAMU.

3.0Onpedenenue pasmepos puzuueckozo mena.
II.Tena u BemecTBa (11 4)
XapakTepucTuku Teld U BemecTB (dpopma, o0beM, 1BeT, 3amax). OpraHuyecKue U HEOPraHWYECKHE BEIIeCTBA. TBepHaoe, JKUIKOE M razo00pa3zHOe COCTOSHUS
BemiecTBa. Macca Tena. Macchbl pa3nu4HbBIX TeNl B IPUPOAE. ITaIOH Macchl. Beckl.
Temnepatypa. Tepmomerpsl. [enumocTs BemiecTBa. Monekymbl, aToMbl, HOHBL. [IpeacTaBieHue o pasmepax 4acTull BemiecTBa. J[BI)KEHHE YacTHUIl BEIIECTBA.
CBsi3b CKOPOCTH JIBIKEHUS YacTull ¢ Temnepatypoil. {uddy3us B TBepAbIX Tenax, KUAKOCTAX U razax. BzanMopaelicTBue yacTuil BemecTBa U aToMoB. [losicHenue
CTPOCHHS U CBOMCTB TBEPBIX T, JKUKOCTEH U Tra30B ¢ MOJIEKYJISIPHOM TOUKH 3peHus. CTpoeHHre aToMa U MOHA.
XUMHUYECKUE DIIEMEHThI (KHUCIOpOJI, a30T, BOAOPO[, KEJIe30, allOMUHUHN, Melb, (docdop, cepa). 3HAKU XUMHUECKHX 3ieMeHToB. [lepmomuyeckas cucrema
H.M.Menneneesa.llpocteie 1 cinokHble  BewecTBa  (KUCIOpPOJ, a30T, BOAa, YIJEKUCHbIA ra3, mnoBapeHHas coib).Kucinopon. ITopenue B
kucinopone.@orocunres.Bogopon.Pacteopsr u B3Becu.Bona. Boja kak pactBoputens. Ounctka npupoaHoit Boabl. Bo3ayx — cmech ra3oB. [1oTHOCTH BerecTsa.
Jlabopamopuvie pabomot

4. Uzmepenue oovema dcudkozo med.
5. Usmepenue oovema meepooco mena.
6.U3mepenue maccol mena ¢ NOMOWbIO PbIUANCHBIX BECOB.
7.Habnooenue oerumocmu sewecmaa.
8.Habntooenue aenenus oughghysuu.
9.Habnrooenue 83aumooeticmaust MoJIeK)Jl PA3HbIX 6eUeCms.
10.3naxkomemeo ¢ xumuyeckumu d1eMeHmamuy npu NOMowuU nepuoouyeckol cucmemuvl Menoeneesa.
11.Habnooenue copenus 6 kuciopooe.
12.Pazoenenue purbmposanuem pacmeopumbix U HEPACMBEOPUMBIX 8 800€ BeUleCms.
13.0Onpedenenue niomnocmu eewyecmaa.
I11. BzaumopeiicrBue Tea (11 1)

W3menenue ckopocT U GopMbI Tell IPU UX B3aUMOJICHCTBUU. [[eficTBUE U IPOTHUBOICHCTBHE.
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Cula KaKk XapakTepucTuka B3aumoiericteus. JJunamomerp. HploTOH — euHMIIa U3MEPEHUS CUITBI.

Nuepuus. [IposiBinenue nHepuyu, NpuMepsl €€ ydeta 1 IpuMeHeHns. Macca Kak Mepa HHEPTHOCTH.

['paBuTanmonnoe B3aumoaeiicTeue. I’ paButanonnoe B3anmoeiicteue u Beenennas. Cuiia TsKecTu. 3aBUCUMOCTh CHIIBI TSIKECTH OT MACCHI.

Dnektpuyeckoe B3aumojielicTBre. OOBSCHEHHE JJICKTPHYECKOTO B3aMMOJICHCTBHS HAa OCHOBE JJIGKTPOHHON TeOpuHu. DIleKTpu3aius Ten TpeHueM. [lepemava
AJIEKTPUYECKOI0 3apsiia Py CONPUKOCHOBEHUH. B3anmoaeiicTBe OTHOMMEHHO U PA3HOMMEHHO 3apsiKEHHBIX TEl.

MaruuTtHOoe B3auMojeicTBue. IlocTOsSIHHBIE MarHWThI, MX JEWCTBHME Ha >Kene3Hble Tena. [lomrockl MarHUTOB. MarHuTHBIE CTPENKHA. 3eMJisd KaK MarHur.
OpuentupoBanue no kommnacy. I IpyumeHeHne noCcTOSHHbIX MarHUTOB.

Cuna tpeHusi. 3aBUCUMOCTb CHUJIBI TPEHHS OT CHJIBI TSDKECTH U KadecTBa 00paboTKH moBepXHOCTe. Ponb Tpenus B mpupoae u texHuke. CrocoObl yCUlIeHUs U
OCJIa0JICHUS TPCHUSI.

Hedopmarnus. Paznmunsie Buasl nedopmaruu. Cuiia ypyrocts, ee HarpaBieHHe. 3aBUCHMOCTh CHITBI YIIPYTOCTH OT AeopMarium.

JlaBneHue Tena Ha onopy. 3aBUCUMOCTb JIaBJICHUsI OT TLI01a U onopsl. [lackanb — equHUIIA U3MEPEHUS TaBIICHUS.

[lepenaya maBieHus >XKUAKOCTSIMH M Ta3amu. 3akoH [lackans. [laBnenue Ha rinyOuHe >kujakoctu. CooOmiarommecs COCyIbl, UX MPUMEHEHHE. ApTepuaibHoe
JTaBJICHUE.

JleiicTBHE KHUAKOCTEH Ha MOTPYKEHHOE B HUX TEJO. ApXHMEI0Ba CUila. 3aBUCUMOCTh apXUMEJOBON CHIIBI OT POJa XKUAKOCTU U OT 00beMa MOTrpyKEHHOW YacTu
Tena. Y CaoBuUs IIJIaBaHUS TeJl.

Jlabopamopnuvie padbomut

15.Habniooenue snexmpusayuu paziudusbix mei U ux 63aumooeicmasusl.

16.13yuenue ceolicme macHuma.

17.Hccnedosanue 3agucumocmu cuivl ynpy2ocmu om oeghopmayuu.

18.13yuenue 3as8ucumocmu 0agienusi om niowaou onopbwi.

19.Habnooenue 3agucumocmu 0agnenust #HUOKOCmu om 2y0unbl NOSPYHCeHUs..
IV. ®usuveckne u xumnyeckue sisjaeHus (9 u)

1. Mexanuueckue siBjieHus (54)

[ToHATHE 00 OTHOCUTENHLHOCTH MEXaHMYECKOIO JBM)KEHUsS. PasHOOOpa3Hble BHIbI MEXAaHUYECKOI'O ABMKEHHs (IPSAMOJIMHEHHOE, KPUBOJIMHEHHOE, BU)KEHUE 110
OKpYKHOCTH, KosiebaTenbHoe). MexaHnueckoe ABMKEHUE B IPUPOJIE U TEXHHKE.

ITyts 1 Bpems aBuxeHus. CKOpocTh ABMXKEHUS. PaBHOMEpHOE, yCKOPEHHOE U 3aMEJIEHHOE JIBUYKEHUSI.

3BYK KaK HCTOYHUK HH(popmanuu 00 okpyxatouiem mupe. Mcrounuku 3Byka. Kosebanue — Heo0XoqumMoe yciaoBiUe BOSHUKHOBEHUS 3ByKa. OTpaxeHue 3Byka. IXo0.
I'onoc u ciyx, roprasb 1 yxo.

2. TennoBble siBaeHus (4 1)

W3menenne o0beMa TBEPBIX, JKUIKAX U Ta3000pa3HBIX TeJl MPU HarPEBAaHUH U OXJIAXKICHUH. YUEeT TEIUIOBOTO PACHIMPEHUS U MCIIOJIF30BAaHHUE €r0 B TEXHHKE.
[InaBnenue u oTBepAeBanue. TasHUe CHera, 3aMep3aHue BO/IbI, BbIIJIaBKA UyT'yHA U CTaJIM, U3TOTOBJICHUE JI€Tallel OTJIMBKOM.
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Ucnapenue xuakocteit. (Oxnaxaenue xxuakoctei rnpu ucnapenunu.) Konnencanus. Temonepenaya.
Jlabopamopuvie padomot

20. U3zmepenue nymu u 8pemeru 08Ud*ceHUs meJa.
21. Habnooenue ucmoynuxkos 36yKa
22. Habnooenue uzmenenust OnuHbl meia npu HA2pe8anuu U OXAaicOeHUlU.
23. Habniooenue oxnasicoenus HuUOKoCmu npu UCnapeHuu.
24. Habnooenue menionpo8oOHOCMU PA3IUYHBIX BeUeC8.
JInuHOCTHBIE, MeTanpeAMeTHbIE H NMPeIMeTHBIE Pe3yJIbTAThl 0CBOEHHSI Y4eOHOT0 npeaMeTa «Pu3uka (BBeIeHne)»
JINYHOCTHBIMHU pe3yJIbTaATAMH H3YUYCHUS peaMeTa « DU3uKay SBISFOTCS CISAYIONUE YMEHUS:
Oco3HaBaTh €IUHCTBO H IIEJIOCTHOCTh OKPYIKAIOIIET0 MUPa, BO3MOXKHOCTH €T0 IMO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTHIKECHHI HAYKH.
[TocrenenHo BrICTpanBaTh COOCTBEHHOE LIETIOCTHOE MUPOBO33PCHHUE!
- BbIpabaThIBaTh CBOM COOCTBEHHBIC OTBETHI HA OCHOBHBIC )KU3HEHHBIE BOIIPOCHI, KOTOPBIC CTABUT JINYHBII JKU3HCHHBIH OIIBIT,
- VYUTHCS MPU3HABATH POTUBOPEYUBOCTH U HE3aBEPIIEHHOCTH CBOMX B3TJIS0B HA MUP, BO3MOKHOCTh HX H3MEHEHUS.
VY4UTBCS HCIIOJIB30BATh CBOM B3IJISIIIBI HA MUP JUIS OOBSICHEHHUS Pa3IMYHBIX CUTYaIlUH, PEIICHHUS BO3ZHUKAIOIIUX MPOOJIEM M U3BIICUCHUS )KU3HEHHBIX YPOKOB.
Oco3HaBaTh CBOM WHTEPECHI, HAXOUTH M U3y4aTh B YICOHHUKAX MO Pa3HbIM MPEAMETaM MaTepual (M3 MaKCUMyMa), IMCIOIINNA OTHOIIICHHE K CBOUM MHTEpEcaMm.
Hcnonp30BaTh CBOM HMHTEPECHl U BbIOOpAa WHIMBUAYAIbHOW 00Pa30BaTENbHOW TPAGKTOPUH, MOTCHIMAIBHOW Oymymied mpodeccu M COOTBETCTBYHOIIETO
pouIEHOTO0 00pa30BaHUS.
[TproOperaTh ONBIT Y4aCTHUs B JIENIaX, IPUHOCSIINX TTOJIb3Y JIFOISIM.
OrneHuBaTh )KU3HCHHBIC CHTYAIlMH C TOYKH 3pEHUs 0e30macHOro oOpas3a >KM3HU M COXPAHEHUS 370POBbS. YUUTHCS BBIOMPATH CTHIIb MOBEACHUS, IPUBBIYKH,
obecrieunBaroue 0e30MacHbIil 00pa3 KU3HU U COXPAHCHHE CBOETO 37I0POBbs, a TAKXKe OJIM3KHX JIFOJICH U OKPYKAFOIINX.
OneHuBaTh SKOJOTHYCCKHA PHCK B3aWMMOOTHOIICHWN dYeloBeKa W TpHpoabl. DOpMUPOBATH  JKOJOTHYECKOE MBIINUICHHWE: YMEHHE OIICHUBATH CBOO
JESTeIBHOCTh U TIOCTYIIKU JPYTHX JIFOJCH C TOYKHU 3pEHUS COXPAHECHUS OKPYKAIOIICH CPEJIbI.

MeTanpeaMeTHBIMM pe3yJbTaTaMu U3ydeHUs Kypca «DU3uku» sBisercs GopMUpOBaHUE YHUBEPCAIbHbIX yueOHbIX neiictuii (Y'Y ).

Pezynamuenvie YY/I:

CamocTosaTenbHO 00HApYKUBATh U (POPMYIUPOBATH NPOOIIEMY B KJIACCHOM M MHIUBUAYaAJIbHONW Y4eOHOU e TeIbHOCTH.

BoiaBurate Bepcuu pelieHusi npoOieMbl, 0CO3HAaBaTh KOHEUHBIM pe3yJibTaT, BbIOMpATh U3 NMPEMJIOKEHHBIX CPEICTB M MCKaTh CaMOCTOSITENIbHO CpPEJICTBA
JOCTHKEHUS LIENH.

CocraBnsiTh (MHAMBUAYAJIBHO WIK B TPYIIIE) IUIaH PELIEHUS IPOOJIEMBI.

Paboras 1mo mpemiokeHHOMY U (MJIM) CaMOCTOSITENIbHO COCTABJICHHOMY IUIaHY, HMCIIOJIb30BaThb Hapsly C OCHOBHBIMU CpEACTBAMH U  JIONOJIHUTEIbHBIE:
CTpaBOYHAsI TUTEPATypa, PU3NIECKUE MPHUOOPHI, KOMITBIOTED.

[TnanupoBaTh CBOIO MHIUBHYaJIbHYIO 00pa30BaTEeNbHYIO TPAEKTOPUIO.

PaboTaTh 110 caMOCTOATENBHO COCTABICHHOMY IUIaHY, CBEPSSACH C HUM U IIEIBIO ICATEIIbHOCTH, UCIIPABIISS OMIMOKHU, UCIIONIB3YSI CAMOCTOSTENLHO OJO0OpaHHbIe
CpeAacTBa.

CaMocCTOATEIbHO OCO3HABATh IPUYMHBI CBOETO YCII€Xa UM HEyCIeXa U HaXOJAUTh CIIOCOOBI BBIX0/1a U3 CUTYalluu HEeycIexa.
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YMeTh OlIeHHUBATh CTETICHb YCIICITHOCTH CBOCH MHAMBUIYaTIbHON 00pa30BaTEIbHOMN JACSITEIIBHOCTH.

JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM KauecTBaM U 4YepTaM XapakTepa («KakoB s»), ONpPENEeNIsITh HAlpPaBIECHUS CBOErO Pa3BUTHUS (KKAKUM sl XOUY CTaThy, «4TO
MHE JJI51 3TOr'0 HaJI0 CHIEIaThy).

Cpeocmeom popmuposanusi peryiasTUBHbIX Y VY]l ciayXHUT cOOMIOACHHE TEXHOJOTMM NPOOJIEeMHOro AManora Ha JTalne HM3Y4eHHs HOBOIO MaTepuana H
TEXHOJIOTHUS OLIEHUBAHUS 00pa30BaTEIbHBIX JOCTIKEHUH (Y4eOHBIX YCTIEXOB).

Ilo3nasamenvuovie YY/[:

AHaIM3upoBaTh, CPABHUBATH, KJIACCH(PHUITPOBATH K 0000IIATh U3YYCHHBIC IOHSATHS.

CTpouTh JIOTHYHOE pacCcykACHHE, BKIIOYAIOIIee YCTAHOBICHUE MPUYHMHHO-CIICACTBEHHBIX CBSI3EH.

[IpencraBnsaTe wHGOpPMANHIO B BUIE KOHCIICKTOB, TAOJHII, CXEM, TPaQUKOB.

[TpeoOpa3zoBbIBaTh HHGOPMAIIMIO M3 OJJHOTO BHJIA B APYroil U BEIOMpATH YA0OHYIO A ces popmy dukcanuu u npeacTaBieHuss HHOpMaIuu.

Hcnonb30Bath pa3iuyHbie BUBI YTCHHS (M3y4YaroIIee, IPOCMOTPOBOE, 03HAKOMUTEIHHOE, TIONCKOBOE ), TPHEMBI CITyIIIaHUS.

Camomy co31aBaTh HICTOYHUKH MH()OPMAIIMK PA3HOTO THUIIA U AJISl pa3HBIX ayAUTOPHIA, COOMIOAAaTh MpaBuiia HHOPMAITMOHHON 0€30M1aCHOCTH.

YMeTh HCIONIB30BaTh KOMITBIOTEPHBIC 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTUM KaK WHCTPYMEHT JUISl JOCTHIKCHHSI CBOMX IIEei. YMETh BBHIOMpAThH aJICKBAaTHBIC
3aJlaye MPOrpaMMHO-aMNIapaTHbIE CPEJCTBA U CEPBUCHL.

Cpeocmeom ¢hopmuposanuss o3HaBaTEeNbHBIX Y Y]] CIy)KUT y4eOHBIH MaTepual U MPEKIC BCErO MPOJYKTUBHEIC 3a/IaHUs ydeOHUKA, HAIlCJICHHBIC Ha 2, 3, 5
JTUHUH Pa3BUTHS:

- IPOEKTUPOBAHUE U MIPOBE/ICHUE HAOTIOACHHS IPUPOIHBIX SBJICHUN C UCIIOIH30BAHHEM HEOOXOIMMBIX U3MEPHUTENbHBIX TPUOOPOB;

- BOCIIUTaHHUE YOS)KIEHHOCTH B BO3MOKHOCTH JTUAIIGKTHYECKOTO TIO3HAHUS TPUPOJIBI;

- IPUMEHEHHE MOJYYCHHbBIX 3HAHUN U YMEHUH AJIs pelICHUS MPAKTUYECKUX 3a/1a4 TTOBCETHEBHOM KU3HU.

Kommynuxamuenwvie YY/I:

OtcTanBas CBOIO TOUKY 3pEHUS], MPUBOAUTH APTyMEHTHI, MOATBEPkKAast UX haKTaMu.

B muckyccun yMeTh BBIIBUHYTH KOHTPAPTYMEHTBI, Tiepe(pasupoBaTh CBOIO MBICIH (BJIaICHUE MEXaHU3MOM 3KBHUBAJICHTHBIX 3aMCH).

Y4YUTbCSI KPUTUYHO OTHOCUTHCSI K CBOEMY MHEHHIO, YMETh PU3HABATH OMIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAaKOBO) U KOPPEKTUPOBATH €TO0.

Paznmyarh B MUCEMEHHOW M YCTHOUM pedyr MHEHHUE (TOYKY 3PEHUs ), TOKA3aTeIbCTBA (APTyMEHTHI, (JaKThl), TUIIOTE3bI, AKCUOMBI, TCOPHH.

YMeTh B3MISIHYTh Ha CUTYAllMIO C MHOM MO3UIIUU U IOTOBAPUBATHCS C JIOAbMHU UHBIX MTO3UIUH.

Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX Y Y ]l CIYKHUT COOJIFOICHUE TEXHOJIOTHH MPOOIEMHOTO Araiora (To0YXIAroIIHiA U TTOABOASIINNA JHAIIOT) U
opranuzaius paboThl B MaJbIX TPYIIaX, a TAKXKe UCIOJIb30BAHUE HA YPOKaX JIEMEHTOB TE€XHOJIOTUU POAYKTUBHOTO YTCHHUS.

IIpexMeTHBIMU pe3yabTaTaMM H3Y4YCHUs Npeamera «DU3uKay SBISIOTCS CICAYIONNE YMECHUS:

1-s nunus pazeumus. Dopmuposanie 0CHO8 HAYUHO20 MUPOBO33PEHUS U PUULECKO20 MbIULTEHUSA:

- pa3JIn4aTh YKCICPUMCHTAIBHBIN U TEOPETHUYECKHUI CIIOCOO NO3HAHUS TIPUPOIBI,

- XapaKTepu30BaTh MEXAHMUYECKOE JIBIDKCHUE, B3aWMOJCUCTBUS W MEXAHHUYECKHE CWIIBI, IOHSATHE 00 aTOMHO-MOJICKYJISIPHOM CTPOCHHH BEIIECTBA U TPEX
COCTOSIHUSIX BEIIECTBA.

2-a nunus pazeumusi. Ilpoexkmuposanue u nposedenue Habar0OeHUsi NPUPOOHBIX ABLEHUL C UCNONIL308AHUEM HEODXOOUMBIX USMEPUMENTbHBIX NPUOOPOS:

- OLICHUBATh a0COJIFOTHYIO MOTPEITHOCTh M3MEPCHUS, IPUMECHSTh METOJ PSIJIOB;
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- NPOBOJMTH HM3MEPEHHUE CHWIIBI TSAKECTH, CHIIBI YIPYTOCTH,
aTMOC(EepHOro JaBJIEHUS, AABICHMS CTOJI0A >KUIKOCTH B 3aBHCHUMOCTU OT IUIOTHOCTH KMJKOCTH W BBICOTHI

BBITAJIKUBAIOLIEH CHIIBI U €€ U3MEPEHHUE.
3-5 aunua pazeumus. /Juanexmuyeckuil Memoo nOZHAHUSA NPUPOObL.
- 00OCHOBBIBATh B3aMMOCBS3b XapaKTepa TEIUIOBOTO ABMKEHHSI YACTHUI] BEIIECTBA U CBOMCTB BEIIECTBA.
4-5 nunua paseumus. Pazeumue uHmeniekmyaibHblx U meopyecKux cnoCOOHOCmell:
- pa3pemars y4eOHyro mpo0ieMy MpH BBEICHUH MOHITHS CKOPOCTH, TUIOTHOCTH BEIIECTBA, aHAIN3€E IPUYNH BOSHUKHOBEHUS CHJIBI YIIPYTOCTH U CHIIBI TPEHUS,
OIIBITOB, TMTOATBEPKIAFONINX 3aKOH [lackais, cymiecTBoBaHNEe aTMOC(EPHOTO AaBICHUS U BHITATKUBAIOICH CHIIBI.
5-a nunua paszeumus. [Ipumenenue noayuenHvlx SHAHU U YMeHUll OJis peuleHusl nPAKmuyeckux 3a0ay n08CeOHe6HOU HCUZHU:
- OTIPENENATh LIEHY JeJICHNUs] M3MEPUTEIHLHOTO prudopa;
- U3MEPSITh Maccy M 00BEM Tea, TeMIIEpaTypy Tela, ITIOTHOCTh TBEPABIX Tell M KHUJIKOCTEH, aTMOc(epHOE TaBICHNUE;
- Ha IPaKTUKE MPUMEHATh 3aBUCHMOCTB OBICTPOTHI Mporecca Aupdy3un OT TEMIIEPaTyphl BEIIECTBA, YCIOBHE IIaBaHUS TEl.
KanengapHo-temarndeckuii ian yueoHoro npeamera «Pusuka (BBeaenne) Touka Pocray 5-6 kmacce (34 gacoB)

CWIBI TPEHUS; HAOIIOJCHHWE 3aBHCHMOCTH JIaBJICHHUS ra3a OT €ro TemIepaTypel U o0BEMa,
cTonba >KMIKOCTH, HAONMIOJEHHE AEeUCTBUS

Jlara IIpumeuanus
o Kosnu
o/ Tema ypoka €CTBO Iliianupyemsble pe3yabTaThl F— paxct
4acoB
1 ®dusuka (BBenenue) Touka Pocra
1 |Ilpupoma xuBassi M  HEXUBas. 1 IIpenMerHble: 3HATH CMBICT TOHATHHA: (U3HYECKOE SIBICHHE,
BimsiHue denoBeka Ha IpUPOLy. (du3udeckuii 3aK0H, BEIIECTBO, B3aUMOICHCTBHE; CMBICI (PH3NUECKUX
OxpaHa npupoJibl. BEJIMYUH: I[yTh, CKOPOCTh, Macca, IUJIOTHOCTb, CHUJIA, IABJICHUE;
2 | ®u3MKa u XUMHS — HAYKH O 1 YMETh: YMEHHs NMPUMEHSATh TEOPETHYECKHE 3HAHUS 1O (PHU3UKE Ha
NIPUPOZIE. OpakTHKe, pemars  (u3nueckue  3ajadd;  IUIaHUPOBAaTh B
3 | JJaboparopHas paboraNel 1 IIOBCEJHEBHOM JKU3HU CBOM JCHCTBUSA C INPUMEHEHHEM IIOIYYEHHBIX
«3HAKOMCTBO C JJAOOPaTOPHBIM 3HAaHMA 3aKOHOB MEXaHHKH; YMEHHS I0JIb30BaThCs (DU3MUECKUM
000pYTOBaHHUEM TEKCTOM (aHaJIM3UPOBATh, WU3BIEKATh HEOOXOOMMYIO HH(OPMAIHIO),
4 | Teno u BemecTBo. M3mepenus. 1 TOYHO U TpPaMOTHO BBIpAXKaTb CBOU MBICIM C NPUMEHEHUEM
I/ISMepI/ITeJ'ILHHe an60pH. MaTeMaTU4YeCKOMI TCPMHHOJIOTUA 158 CHUMBOJIUKH, IMPOBOJUTDH
5 | JlJaboparopHas paboTta Ne2 1 KJacCU(UKAIUU, JIOTUYeCKne OOOCHOBAHHUS;, BBIPAKATh PE3YNIbTAThI
«3HaKOMCTBO C U3MEPUTEIILHBIMU I/ISMepeHI/II\/JI U pacy€ToB B CAMHHIAX MG)KIIYHapOHHOI\/JI CHUCTEMBI,
npudopammy. OPUBOAUTH MPHUMEPHI MPAKTUYECKOTO HCIHOIB30BAHUS (PUINYECKUX
6 | Jlaboparoprast paGora Ne3 1 3HAHUU O MEXaHUYECKUX, ABICHUAX.

«Onpenenenue pa3MepoB

Mertanpeamernslie: Perynstusasie YVY/I: PaGotate mo miany,
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Hara IIpumeyanus
Ne [Kosuy|
u/n Tema ypoka €CTBO I[lnanupyemMble pe3y/bTaThl p— part
4acoB
buznYECcKOro Tenay WCIIPaBJIsisi OLIMOKU, HCMOJB3YysS CaMOCTOSTENBHO IMO00paHHbIE
7 XapaKTepI/ICTI/IKI/I TEJI U BEIIECTB. 1 cpeacrna. YMern OLCHUBATH CTCIICHBb YCIICXa WJIM HCYCIICXa cBOCH
8 _Ha60paT0pHa;[ pa60Ta Ne4 O6pa3OBaTeHLHOﬁ ACATCIILHOCTHU.
«M3Mepenne 06beMa KHIKOCTH Ilo3naBarenbHbIC YV AHanu3upoBars, CpaBHUBATB,
8 | TBepmoe, XHAKOE M Ta3000pasHOE 1 KIacCU(pUIMPOBATh M 00001aTh u3yuyeHHble MOHATUS. CTpPOUTH
COCTOSIHMSI BELIECTBA. JIOTUYHOE PACCYXKJIEHHUE, BKIIIOYAIOIICE YCTAHOBJICHUE NPUYUHHO-
9 | JlaGoparopuast pabota Ne5 1 ciencTBeHHBIX cBsizei. [IpeacraBnsate wuHbOpManuio B BUIEC
«3mepenne o0bemMa  TBEPAOTO KOHCIICKTa, PUCYHKA,CXCMBI.
Teay. KommynukatuBabie YY/I: OTcTamBas CBOK TOYKY 3pEHHS,
10 | Macca tena. Temmeparypa. 1 MIPUBOIUTH APTYMEHTBI, TOATBEPKAAIUX (PaKTaMU.
JInunocTHbie:  chopMupoBaTh  MO3HABATEIBHBIA  WHTEpPEC K
11 | JlaGopatopras pa6oTa Ne6 1 MPEAMETY, YBEPEHHOCTL B BO3MOXKHOCTH TMO3HAHMA TNPHPOJBL,
«I3Mepenne  Macchl  Tema  C HEOOXOJUMOCTH Pa3yMHOTO HCIIOJIb30BAHUS JOCTHKEHUI HAyKH H
TIOMOIIBEO PHIMAKHBIX BECOBY TEXHUKH, YBOKEHME K TBOPLAM HAyKH, 4UyBCTBO MATPHOTH3MA;
12 | Moexyist, aTOMEL, HOHBL. 1 chOopMHUpPOBAaTh CAMOCTOATEIBLHOCTh B TNPUOOPETEHUH 3HAHUU O
13 | Jabopatopnas pabora Ne7 1 (GU3HYECKUX SBICHUSAX: MEXaHUYCCKHX, dJICKTPUUCCKUX, MATHUTHBIX,
paropHas p TEIUIOBBIX, 3BYKOBBIX, CBETOBBIX; C(POPMHUPOBATH IO3HABATEIbHbBIC
«Habmozenne remmoctn UHTEPEChl U TBOPYECKHE CIIOCOOHOCTH TPH W3YYCHHH (U3HUECKUX
BCILCCTBA.» npuOOpoB ¥ CMOCOO0B u3MepeHus ¢usuueckux BenuunH (CU,
14 | JIBMKeHHE YaCTHIL BEIICCTBA. 1 CTapUHHBIE MEPHI IJIMHBI, Beca, 00beMa); HAYUUTHCSI CAMOCTOSITEIIEHO
15 | JIaboparopHas pabora Ne8 1 npuoOpeTaTh 3HAHUA O CIIOcOo0aX U3MepeHHs (PU3MUECKUX BEITUYUH U
«Habmronenne sisnenns audysumn» IIPAKTUYECKOM 3HAYMMOCTH HM3Y4YEHHOI'O Marepuaia; HCIIO0JIb30BaTh
16 | Bonopoa. Boga. PacTBopsl u 1 SKCIIEPUMEHTATbHBIN METO/I HUCCIICIOBAHHUS; YBaXKUTEJIBHO
B3BECH. OTHOCHUTLCS IPYT K APYTY U K YUHUTEIIO.
17 | JlaboparopHas paboTta Ne9 1
«Paznenenue buIBTpOBaHUEM
pPacTBOPUMBIX U HEPACTBOPHMBIX B
BOJIC BEIIECTB
18 | [ImOTHOCTH BeElllECTBA. 1
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Hara IIpumeyanus

Ne Koan4

i Tema ypoxka €CTBO I[lnanupyemMble pe3y/bTaThl p— part

4yacos

19 | JJaGoparopuas pa6ora Nel0 1
«OnpeneneHue MIOTHOCTH
BEIIIECTBAY.

20 | Cuna Kak XapaKTepUCTUKA 1
B3auMoJeiicTBus. Jlunamomerp.

21 | JJaboparopHas pabora | 1
Nell«HM3mepeHue Cuiibl ¢ TOMOUIBIO
JTMHAMOMETPa

22 | Unepuus. Macca kak Mepa 1
WHEPTHOCTH

23 | I'paBUTAlLIMOHHOE B3aUMOJEHCTBUE. 1
Cwiia TsbKecTu

24 | DIeKTpUUecKoe B3auMOJICHCTBHE. 1
DNeKTpHU3aIus Tell TPEHUEM.

25 | JlaboparopHas pabota Nel2 1
«Habnrogenue snexTpus3aiiu
Pa3TUYHBIX TN U UX
B3aMMOJICHCTBH)

26 | MargutHoe B3aUMOIEHUCTBHE.

27 | JJaboparopnas pabota
Nel3«3yyeHnue CBOMCTB MarHuTa

28 | OpueHTHpOBaHUE 10 KOMIIACY

29 | Cuna Tpenus

30 | JlaGopaTtopHas pabora Nel4
«MccnenoBaHne CuIIbl TPEHUSD

31 | MexaHuueckue siBJICHUS

32 | JJaboparopnas padota Nel5

«/3MepeHne IyTu 1 BpeMEHU
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Hara IIpumeyanus

e Koan4
3 Tema ypoka eCTBO Iliianupyemble pe3yJibTaThI
n/n yp py pesy IJIaH pakr

4yacos

JIBHKCHUSI TEJIA.»

33 | Pe3epn
34 | Peseps
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