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IHHOACHUTEJBHAA 3AIINCKA

Copepkanue nporpammbl 10 (pU3MKE HAIPaBICHO Ha YAOBJIETBOPEHHE IOBBILICHHBIX 3allPOCOB
o0yyJaromuxcs, cTpeMsnmxcs K 0onee riry0oKoMy OCBOEHHIO (PU3MUECKUX 3HAHHM, M Ha (popMupoBaHue
€CTECTBEHHO-HAyYHOU IPaMOTHOCTH oOydarouuxcs. B mporpamme no gpusuke y4uThIBAIOTCS BO3SMOXKHOCTH
yaeOHOro mnpeamera B peammzanuu  TpeboBanmii DPI'OC OOO K mMmIaHUPYEMBbIM JHUYHOCTHBIM H
METaNpeIMETHbIM pe3yJbTaTaM OOy4eHHUs, a TaKKe MEXKIPEIMETHbIE CBS3UM €CTECTBEHHO-HAYyUHBIX
y4eOHBIX IPEMETOB Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHusl.

[Tporpamma 1o ¢usuke pazpaboTaHa ¢ LENIbIO OKa3aHUs METOAMYECKOW IOMOIIM YYHUTENI0 B
Co3JIaHNH paboUeil MPOrpamMMBbl 10 Y4€OHOMY MPEIMETY.

dusnka ABISIETCS CUCTEMOOOpA3ylOIMM Il  €CTECTBEHHOHAY4YHbIX Y4YEOHBIX IPEJAMETOB,
MMOCKOJIbKY (DM3MUECKUE 3aKOHBI JISKAT B OCHOBE MPOIECCOB M SIBICHHIA, U3Y9aeMbIX XUMHEH, OHOJIOTHEH,
acTpoHOMHEH U (Qu3nueckoil reorpadueil, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
IPEOCTaBIIsIET Hambosee sICHbIe O00pa3lbl MPUMEHEHHs HAyYHOTO METOJa MO3HAHHs, TO €CTh CIocoba
IIOJTy4EeHHUs JOCTOBEPHBIX 3HAHUM O MUpE.

OpnHa U3 rMaBHBIX 3a7a4 (U3NYECKOTO 00pa3oBaHUs B CTPYKType oOIiero oOpa3oBaHUs COCTOHT B
(bopMHpPOBaHNUN €CTECTBEHHO-HAyYHON I'PaMOTHOCTH U MHTEpeca K HayKe y 00yJaroIuxcsl.

N3yuenne (u3nku Ha yriyOJEHHOM YpOBHE NPEAIONaraeT yBEPEHHOE BIAJCHUE CIEAYIOUIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

Hay4YHO OOBSACHSTH SIBJICHUS;

OLIEHUBATh U IOHUMATh 0COOEHHOCTH HayYHOI'O UCCIIEeI0OBAHMUS;

MHTEPIPETUPOBATH JIaHHBIE U UCIIOJIb30BaTh HAYUHbIE 0KA3aTEIbCTBA AJIS IIOJyYEHUS BBIBOJOB.

Llenu u3ydyenus pu3nKu Ha yriiyOJEHHOM YpOBHE:

pa3BUTHE MHTEpEca U CTPEMJIEHHsI OOy4YaroIUMXCsl K HayYHOMY M3YUEHUIO IPUPOJIbI, PA3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI];

pa3BUTHE TPEICTABICHUI O HAayYHOM METO/E MO3HAaHUS M (OPMHUPOBAHUE HCCIIEAOBATEIHLCKOTO
OTHOILICHMSI K OKPY>KAIOLIUM SIBJICHUSM;

(¢opMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KAK pe3ysibTaTa M3y4yEHUS OCHOB CTPOEHMSI MaTe€pUM U
(byHIaMEHTaJIbHBIX 3aKOHOB (DU3HUKHY;

dbopMupOBaHHE YMEHUN TPUMEHATh (U3MUECKHE 3HAHUS W HaydyHble JOKa3aTelbCTBa IS
O0BSICHEHUS OKPYKAIOIUX SIBJICHUH;

(dbopMupOBaHUE MPEICTABICHUM O POIU GUKKH [Tl Pa3BUTHS APYTUX €CTECTBEHHBIX HAyK, TEXHUKU
U TEXHOJIOTHI;

pa3BUTHE TMPEACTABICHUN O BO3MOXHBIX cdepax Oyaymied npoeccuoHaNbHON AESTEIbHOCTH,
CBsI3aHHOM C (PU3MKOH, MOATOTOBKA K JaJIbHEHIIeMy 00y4eHHIO B ’TOM HaIlpaBlICHHUH;

(dopMUpOBaHKE TOTOBHOCTH K JajIbHEHIIEMY U3YYEHHUIO (PU3UKU Ha YrIIyOJIEHHOM YpOBHE B paMKax
COOTBETCTBYIOLINX Ipoduiieil 00ydeHus: Ha ypOBHE CPEAHEro 00IIero oopa3oBaHMUsl.

Joctuxenue 3Tux mened mporpaMMmbl 1o (U3MKE Ha YPOBHE OCHOBHOIO 001Iero oOpa3oBaHHs
o0ecreyrBaeTcs pelIeHUueM CIeIyoIuX 3a1au:

npuoOpeTeHne 3HAaHUH O JUCKPETHOM CTPOEHUM BEIIECTBA, MEXAHMYECKHUX, TEIJIOBBIX,
3JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBIICHUSX;

pUOOpEeTEeHNEe YMEHUM aHAIU3UPOBAaTh U OOBSICHATH (PU3MUECKHE SBJICHHS HA OCHOBE M3YYEHHBIX
(U3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB pEUIeHHs] pacu€THBIX M KA4eCTBEHHBIX 3ajad, TPEOYIOUIMX CO3/JaHusi H
UCTOJIb30BaHUS (PU3UUECKUX MOJIENIEH, BKIIIOUasi TBOPUYECKHE U MPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4H;

pa3BUTHE HUCCIIEIOBATEILCKUX YMEHUMN: HAOMIOaTh SIBJICHUS U U3MEPATh (PU3HUECKHUE BEITMYHHBI,
BBIJIBUTaTh THUIOTE3bl M TpeAjaraTh SKCIEPUMEHTAJbHBIE CIOCOOBI MX MPOBEPKH, IIJIAHUPOBATH U
MIPOBOAUTDH OIBITHI, IKCIEPUMEHTAIbHBIE HCCIEIOBaHUS, aHAIM3UPOBATh MOJyYEHHbIE JaHHbIE U JIeNaTh
BBIBOJIBI;

OCBOCHHE TPUEMOB pabOTHI ¢ HHPOPMANHEH (HU3UIECKOTO COACPIKAHUS, BKIIoUas MHPOPMAIHIO O
COBPEMEHHBIX JIOCTHKEHUAX (PU3MKH, HHTEPIPETALUs U KPUTHUECKOE OLIeHUBaHHE HH(POPMALIUY;



3HAKOMCTBO CO cdepaMu Npo(PEecCHOHANBHON JesATETbHOCTH, CBA3aHHBIMU C (DU3UKOW, W
COBPEMEHHBIMU TEXHOJIOIUAMHU, OCHOBAHHBIMHU Ha JOCTHKEHUSX (PU3NUECKON HAYKH.
Ha uzydenue ¢pusuku (yriayOonéHHbIN ypoBeHb) oTBoAUTCA B 7 Kinacce — 102 vaca (3 yaca B HeZleno).

COJAEP/KAHUE OBYYEHUA

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usznka — Hayka O Mpupoje. SBieHuss NpUpPoAbl (JIEMEHTHl COIEpXaHMs, BKIIIOYAIOLINE
MEXIMpeaMeTHbIE CBA3M). Duznueckue sSBICHUS: MEXaHUYECKHEe, TEIUIOBbIE, 3JIEKTPUUECKHUEe, MarHUTHEIE,
CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. PasmepHocTh. Ennnunel gusndeckux BenuuuH. M3mepenue Guznueckux
BelMuMH. OTanonbel. Pusmueckue mpubopsl. Llena nenenus. Ilorpemmnocts wu3mepenwmii. [IpaBuna
6e3omacHoro Tpyaa mnpu pabore ¢ sabopaTopHbIM oOOpymoBaHueM. MexayHapoaHas CUCTeMa EIUHMUII.
[lepeBoa BHEcHCTEMHBIX enuHMIl B etuHULIBI CU.

Kak ¢u3uka um apyrue ecrecTBEHHblE HayKH H3ydaloT mpupony. EcTecTBeHHO-HayudHBIM METO[
MO3HaHUs: HAaOJII0IeHUE, TOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBUKECHUE TUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE
rUnoTe3, 00bsICHEHNE Ha0II01aeMoro siBieHus. Onucanue GU3nYecKuX SBJICHUH ¢ MOMOIIBI0 MOJIECH.

Hemoncmpayuu.

Mexanuyeckue, TEII0BbIe, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIEC SIBJICHUS.

dusnueckue npruOOpsl U MPoLEaypa IPSIMbIX U3MEPEHHH aHAIOTOBBIM B IU(PPOBBIM IPUOOPOM.

Jlabopamopnwsie pabomot u onvimeol.

Omnpenenenne EHbI IEIEHUS MKaIbl HK3MEPUTEIBHOTO pUodopa.

N3mepenne paccTOsSTHUM.

N3mepenune miomiaau u 0obémMa. Metos maneTk.

N3mepennie BpeMeHH.

H3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENA.

Ornpenenenne pa3MepoB MaJbIX Ted. MeTo psiioB.

[IpoBenenue wuccienoBaHUsl O HPOBEPKE TUIOTE3bl: JAIbHOCTh MOJIETA IIApUKa, IYLHIEHHOIO
TOPU30HTANBLHO, TEM OO0JIbIIIe, YeM OO0JbIlIe BHICOTA ITYCKA.

Pa3nes 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemecTBa: aTOMbl M MOJIEKYJBl, MX pa3Mepbl M Macchl. ONBITHI, JOKa3bIBaIOLIME
JTUCKPETHOE CTPOCHHE BELIECTBA.

JIBumxenue gactun BemiecTBa. CBsI3b CKOPOCTHM JBMKEHMS YacTHIl C TeMIeparypoil. bpoyHoBckoe
nsuxenue. Juddysus. BzaumoneiicTBue 4acTul BEECTBa: MPUTSHKEHUE U OTTAJIKUBaHUE.

ArperaTHble COCTOSIHUS BELIECTBA: CTPOCHUE ra30B, KUAKOCTEH U TBEPIBIX (KPUCTAIUTMUECKUX) Tell.
B3aumocBs3p MeX/ly CBOWCTBaMHU BEUIECTB B Pa3HBIX arperaTHbIX COCTOSTHUSX U UX aTOMHO-MOJIEKYJISIPHBIM
crpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOBI.

Hemoncmpayuu.

HaGnronenue GpoyHOBCKOTO ABHKEHHMSL.

Hab6monenue muddysum.

HaOGnronenue siBneHu, 00bsCHAIOMUXCS NPUTSHKEHUEM WM OTTAIKMBAHUEM YacTHUI] BEIECTBA.

Jlabopamopnwvie padbomot u onvimel.

OrneHka [uaMeTpa aToMa METOJIOM PSIZIOB (C MCIOJIb30BaHUEM (oTorpaduii).

OnbIThI 1O HAOJIOIEHUIO TETJIOBOTO PaCIIUPEHUS ra30B.

OnbITH IO OOHAPYKEHHIO IEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKESHUS.

Paszgea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.

Mexannueckoe asmxeHue. IlyTe u nepeMmenieHue. PaBHOMEpHOE M HEPaBHOMEPHOE [IBUJKEHUE.
CBoOogHOE TaZieHHE Kak IMpUMep HepaBHOMEpPHOTo nBHkeHus ten. Ckopoctb. CpeaHsisi CKOPOCTh MpuU
HEPABHOMEPHOM ABM)KEHHUU. Pacu€r myTu U BpeMEHU JBUKECHHUS.

['paduku 3aBUCMMOCTEN BEIUYUH, ONMUCHIBAIOIMINX JABMKeHHEe. OO1IMe MOHITHS 00 OTHOCUTEIBHOCTH
nBrkeHHsl. ClI0)KEHNEe CKOPOCTEN JUIsl TeM, ABUKYLIUXCS apaJUIeIbHO.



SIBnenue uHepuuu. 3aKOH HMHepUUHU. B3aumozeiicTBue Tel Kak NPUYMHA H3MEHEHHUS CKOPOCTH
NBUKEHUs Ten. Macca Kak Mepa MHEPTHOCTH Tejla B IOCTYNATeIbHOM JABWXKEHUU. [[IOTHOCTH BeliecTsa.
CBsi3b TUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B eauHuIe o0béma BemlectBa. (CMecH U CIUIaBBL
[ToBepxHOCTHAs ¥ JIMHEWHAS TIIOTHOCT.

Cuna xak xapakTepucTHKa B3aumozeictsus ten. Cuiia ynpyroctu u 3akoH ['yka. i3mepenue cuisl ¢
MIOMOILBI0 JUHAMOMETpA. SIBJIEHHE TATOTEeHUsA M cuia TskecTd. Cuila TshDKeCTH Ha ApYyrux IuiaHerax. Bec
tena. HeBecomocTh. CriokeHUE CuUII, HAMPABICHHBIX MO OJHOM mpsimoil. PaBHoxeicTByromas cun. Cuna
TpeHus. TpeHue CKOJIbXEHHS U TPEHUE MTOKOs, BA3KOE TpeHHe. TpeHue B IPUPOIE U TEXHHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHS Teja.

H3mepenune ckopocTy NPSIMOIMHENHOTO ABHXKEHHUS.

Habmroienue siBieHsI UHEPIIUH.

Habumronenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEIL.

CpaBHeHHE MacC MO B3aUMOJEHCTBUIO TEJl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwvie pabomot u onvimel.

OnpeneneHue cKOpOCTH PaBHOMEPHOTO JBUKEHUS (IIapUKa B JKUIKOCTHU, MOJEIH 3JIEKTPUYECKOIO
aBTOMOOWJIS U TakK Jajee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WK [IapuKa [0 HAKIIOHHON IJIOCKOCTH.

OrnpezeneHue mI0THOCTUA TBEPAOTrO Tea.

OMBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD pacTspkeHus (aedopmanmm) npyKHHBI OT TPHIIOKESHHOM
CUJIBL.

OnBbITEL, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJBKEHHS OT CHJIBI JAaBJICHUS U
XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH H Ia30B.

Hasnenue. Cuna pasinenus. CrnocoObl yYMEHBIICHHS U yBENUYEHUs MHaBiieHUs. JlaBlneHue rasa.
3aBHCUMOCTh JaBJCHHUsI Taza OT 00b&éMa W Temmeparypsl. llepemava paBneHHs TBEPIABIMU TEJIaMH,
KUIKOCTAMHU U razaMu. 3akoH Ilackans. [IlHeBMaTHUecKknue MalIuHBbI.

3aBUCUMOCTh JIaBJICHUSI KUJKOCTH OT TIyOMHBI TOTpYyXeHus. [uapocTaTHdeckuil mapaokc.
CooOmaromuecs cocynsl. ['mapaBiauueckue MexaHU3Mbl. Vcmonb3oBaHHe BBICOKMX JaBICHUN B
COBPEMEHHBIX TEXHOJOTHIX. Y CTPOMCTBO BOAOIPOBOIA.

AtMocdepa 3emnn u atMocdepHoe AaBieHue. [IpUUMHBI CyIIECTBOBAaHHUS BO3IYIIHOW OO0OIOUKHU
3emun. Ot Toppuuerm. M3Mmepenne atMochepHOro JaBiieHus. 3aBUCUMOCTh aTMOC(EPHOTO TaBJICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [IprbGops! amst u3MepeHust arTMOCepHOTO TaBICHUSI.

JelicTBUE KUIKOCTH W Ta3a Ha MOTPYXKEHHOE B HUX TeJo. BrlTankuBaromias (apxuMeaoBa) CHIIA.
3akoH Apxumena. YcIoBHE BO3HHKHOBEHHUS BBITAIKUBAIONICH (apXUMENOBOI) CHIIBI, TOATEKaHUE.
[InaBanue ten. Bo3ayxornnaBanue.

Hemoncmpayuu.

3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTYPBhI.

[lepenaya naBneHuUs KUIKOCTHIO U Fa30M.

Coo01aronirecs: CoCysl.

I'mapaBnuyeckuit mpecc.

[IposiBnenue necTBusi aTMOCHEPHOTO JTABJICHHUS.

Cudon.

3aBUCHMOCTD BBITAIKUBAIOIIECH CHIIBI OT 00bEMA TOTPYKEHHON B KUIKOCTh YaCTH TeJla U TJIOTHOCTH
AKUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue mnaBaHus TeN: IJIJABaHME WM TMOTPYKEHHE Tell B 3aBUCUMOCTH OT COOTHOUIEHUS
IUTIOTHOCTEN TeJla U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

HccnenoBaHue 3aBUCMMOCTH Beca Tejia B BoJIe OT 00bEMa MOrpyKEHHOH B JKUJKOCTh YAaCTH TeJa.

OrnpezeneHne BHITAJIKUBAIOLIEH CUIIBI, AEHUCTBYIOLIEH Ha TEJIO, HOTPYXKEHHOE B )KUAKOCTD.
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IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIENH CUIIbI, IEWCTBYIOLIEH HA TEJNO B KUJIKOCTH, OT MAacCChl
Tena.

OnbIThl, JEMOHCTPUPYIOUIUME 3aBHCUMOCTb BBITAJKHUBAIOIIEH CHIIBIL, JCHCTBYIOIIEHM Ha TeNo B
KHUJKOCTHU, OT 00BEMA MOTPYKEHHOM B KUIAKOCTh YaCTH TEJA U OT MJIOTHOCTHU KHUAKOCTH.

KoncTpynpoBanue apeomerpa Ui KOHCTPYUPOBAHUE JIOJKU U OIPEAEIEHUE €€ TPYy30N0AbEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexannueckas paboTa Jisl CUJI, HAlPaBJICHHBIX BIIOJIb JIMHHUH MTepeMeeHUsI. MOIIHOCTb.

[IpocTeie MeXaHM3MBI: pbIYAr, BOPOT, OJOK, IOJMCIACT, HAKJIOHHAs IJIOCKOCTh, HOMXHHYHBIH
MexaHu3M. MomeHT cuibl. PaBHoBecue pbruara. IIpaBuiio momeHTtoB. [IprmeHeHne npaBuia paBHOBECHUS
peiuara K 6moky. «3onotoe mpaBuio» mexaHuku. KIIJ[ mpocteix mexanusmoB. [IpocTeie MexaHU3MBbI B
OBITY, TEXHUKE, )KUBBIX OPTaHU3MaX.

Mexanudeckas >Heprus. Kunernueckas m moreHuuaibHas sHeprus. [IpeBpamienue oaHoro Buua
MEXaHUYECKOM PHEPTUHU B JPYroi. 3aKOH COXPAHEHHUS U MIPEBPAIICHUS JHEPTUU B MEXaHUKE.

Hemoncmpayuu.

[IprMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie pabomot u onvimeol.

Hccnenoanue ycioBUi paBHOBECUS pblUara.

N3amepenne KIIJ] HaKIOHHOM TIIOCKOCTH.

N3yuenune mpaBuia peryara Jyisi OJBMKHOTO U HEMOJABUKHOTO OJIOKOB.

Omnpenenenne KIIJ] moaBuKHOTO U HEMOABUKHOTO OJIOKA.

Omnpenenenne pabOTHI CHITBI YIIPYTOCTH MPU MOIBEME TPY30B IIPH ITOMOIIH TTOBHKHOTO 0JIOKA.

N3yueHue 3aKoHa COXpAHEHUS] MEXaHUYECKOM SHEPI M.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE
HA YI'VIYBJIEHHOM YPOBHE

W3ydyeHne ¢u3MK Ha YrIyOJEHHOM YpPOBHE HANpPaBIIGHO HA JIOCTIKEHUE JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbprate usydeHus (U3MKH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y O0Yy4aromierocs
OynyT copMUPOBAHBI CICTYIOIINE JIMYHOCTHBIE PE3YIIHTAThI B YACTH:

o 1)nampuomuueckozo éocnumanus:

MPOSIBIIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHIMCKON (hU3MUECKON HAYKU;

[IEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSM POCCUUCKUX YIEHBIX-(DH3UKOB;

. 2)2pasrkcoanckozo u 0yxo8Ho-HpAaAGCMEEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCY>KIEHHH OOLIECTBEHHO 3HAYMMBIX U ITHYECKUX MPOOIIeM,
CBSI3aHHBIX C IPAKTHYCCKUM ITPUMEHCHHEM JOCTHKCHHUH (PH3UKH;

OCO3HaHHE BaXHOCTU MOPAIBbHO-3TUYECKUX MPUHITUIIOB B JESTEILHOCTH YUEHOTO;

o 3)acmemuyecKo2o 60CRUMAHUA:

BOCITPHUSITHE ICTETHUYECKUX KAYeCTB (PU3MUECKOU HAYKU: €€ TAPMOHUYHOTO MOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

. 4)uyennocmu HayuHo20 NO3HAHUA:

OCO3HAaHHE IEHHOCTH (U3NYECKON HAayKH KaK MOIIHOTO WHCTPYMEHTA IMO3HAHUS MHPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BAJKHEUILIEH COCTABIISIONIEN KYIbTYpPHI;

OpHUEHTAIUS B JIEATEIHHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEACTaBIEeHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS TIPUPO/IBI;

pa3BUTHE HAYYHOU JTF0O03HATEIHLHOCTH, HHTEpPECA K UCCIEA0BATEIHCKON e TEIILHOCTH;

o 5)dhopmuposanua Kynomypot 300p06ba U IMOUUOHATLHO20 O1AZONOAYYUA:



OCO3HAHME IIEHHOCTH O0€30MacHOro o0paza >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHPE,
BaXHOCTH TPaBHJI OE30MACHOTO MOBEIEHUS Ha TPAHCIOPTE, Ha JOPOrax, ¢ 3JIEKTPUUYECKHM U TEIUIOBBIM
000pyIOBAaHUEM B IOMAIIHUX YCIOBHUSX;

c(hOpMUPOBAHHOCTH HaBbIKa peQUIEKCHH, PU3HAHKE CBOETO IpaBa Ha OMIKOKY U TAKOTO e MpaBa y
JPYTroro 4eJoBeKa;

. 6)mpy0o60zo eocnumanus:

aKTUBHOE Yy4yacTHEe B pEIICHUU MPaKTHUYEeCKUX 3agady (B paMKax CceMbH, OOpa3oBaTEIbHOMN
OpraHM3ally, TOPOJIa, Kpasi) TEXHOJIOTHYECKON M COIMAIbHON HAMPABICHHOCTH, TPEOYIOIIMX B TOM YUCIIC U
(bu3nyecKux 3HAHUI;

MHTEpPEC K MPAKTHICCKOMY U3YUCHHIO POECCHii, CBSI3aHHBIX ¢ (DU3HUKOIA;

. 7)IK0102U™eCK020 60CRUMAHUA:

OpHEHTAIlMsl Ha MPUMEHEHHE (PU3MYECKHX 3HAHWW JJIs pellleHus 3a1ad B 00JACTH OKpYy)Karolen
CpelIbl, TUTAHUPOBAHHUSI IOCTYITKOB U OLIEHKH WX BO3MOHBIX TOCJIEICTBUMN Il OKPY>KAIOIIEH CPEeIbI;

OCO3HaHUeE T1100aJIBLHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

. 8)aoanmayuu K usmeHAIOWUMCA YCTI08UAM COUUATLHOU U RPUPOOHOIL CPEObL:

NOTPEOHOCTh BO B3aWMOJICHCTBUU TPHU BHINIOJHEHUH HCCIICJOBAHUA M MPOEKTOB (PU3NICCKOU
HAIPaBIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHX;

MOBBIIIICHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTHICCKYIO ACSITeIbHOCTD;

noTpeOHOCTh B (hOPMHUPOBAHUH HOBBIX 3HAHHM, yMEHUN (HOPMYIUPOBATH UACH, IOHATHUS, TUIIOTE3bI
0 (pu3mUecknx 00BEKTAX U SABICHUSIX;

OCO3HaHHE ASPUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00acTu HU3UKH;

TUTAHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PM3NUCCKUX 3HAHMIA,

CTpEeMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aMMOCBS3M MPUPOJBI, OOIIECTBA U AKOHOMUKH, B TOM
YHCIIe C UCIIOJIb30BaHUEM (DU3UYECKHUX 3HAHUMH;

OIICHKa CBOMX JCHCTBHII C y4€TOM BIUSHHUS HAa OKPYXKAIOIIYIO CpPely, BO3MOXKHBIX TJI00ANbHBIX
MOCITIEICTBUM.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbpTaTe ocBoeHus mporpamMmbl 1o (PU3MKE HAa ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Y
oOyuatomerocsi OynyT chopmupoBaHbl MeTampeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE TO3HABATEIbHBIC
yYHUBEpcaJbHble yueOHbIE JEWCTBUS, KOMMYHUKAaTHBHBbIE YyHHUBEpCaJbHbIE Yy4deOHble JE€HCTBUS,
PETYIATUBHBIE YHUBEPCAIbHBIE YUeOHBIE CHCTBUSI.

ITo3naBaTebHbIE YHMBepPcaJbHbIe YUeOHbIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

BBISIBJISITH U XAapaKTEPHU30BaTh CYLIECTBEHHbIE MPU3HAKU OOBEKTOB (SBJIEHMI), KiIaccu(ULIHUPOBATH
ux;

BBISIBJISITH 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pacCMaTpuBaeMbIX (pakTax, JAHHBIX U HAOIIOICHHUSX,
OTHOCSALINXCS K PU3HMUECKUM SIBIICHUSIM;

BBISIBJISITH NPUYUHHO-CIIEACTBEHHBIE CBSI3U MPU U3Y4YE€HUU (GU3NYECKUX SIBJIEHUH M IPOLECCOB,
JIENIaTh BBIBOJBI C MCIIOJIB30BAaHUEM JEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIABUTaTh TUIIOTE3bI
0 B3aUMOCBSI35X (PU3NYECKUX BEIUYMH;

CaMOCTOSITENIEHO BBIOMPATh CIIOCO0 pelIeHust yueOHoM (pu3nuecKoil 3a1aun (CpaBHEHHE HECKOIBKUX
BapHaHTOB peIleHUs, BBIOOp Hanbosiee MOAXOSIIETO ¢ yUETOM CaMOCTOSITEIHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA !

MCIIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKIII MHCTPYMEHT MO3HAHMUS,

OPOBOJIUTH TI0 CAMOCTOATENBHO COCTaBIEHHOMY IUIAHY OIBIT, HECIOXHBIH (U3NYeCKUi
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIIeI0BaHNE (PU3UYECKOTO SIBICHNUS;

OLIEHUBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMALINIO, TIOJTYUYEHHYIO B XO/€ UCCIEI0BaHUS
WM SKCTIEPUMEHTA;



CaMOCTOSITENIHO ~ (OpMyNIHMpoBaTh O0OOIIEHHST M BBIBOJABI IO pe3yjibTaTaM HpPOBEAEHHOTO
HaOJI0ACHNUS, OMIbITA, UCCIIEI0BAHMSI;

IPOTHO3UPOBATh BO3MOXKHOE JalbHENIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TAKXKE BBIJIBUraTh
MPEINOI0KEHNs 00 UX Pa3BUTUH B HOBBIX YCIOBHSAX M KOHTEKCTaX.

Pabora ¢ unopmanmeii:

IPUMEHSATh PA3JIMYHbIE METO/bI, MHCTPYMEHTHI U 3alpOChl IPU MOUCKE U 0TOOpe MH(pOpMaLK WIN
JTAHHBIX C Y4ETOM MPEATIOKEHHON YueOHOH (PH3NUECKON 3a1auu;

aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(OPMALIUIO PA3JIUYHBIX BUJOB U GOpPM
IIPE/ICTaBIICHMUS;

OLIEHUBATb HAAE&KHOCTh HHPOPMALMU IO KPUTEPHSM, MPEAJIOKEHHBIM y4YUTEIEM WIH
cOpMyYIHPOBAHHBIM CAMOCTOSITENHHO;

CaMOCTOSITENILHO BBIOMpATh ONTUMAIIbHYIO (OpPMY IpeCcTaBIeHU MH(DOPMAMK M WIIIOCTPUPOBAThH
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, InarpaMMaMu, HHOH rpadukoi 1 MX KOMOUHALIUSAMHU.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

B X0JI¢ OOCYXKACHHs y4eOHOr0 MaTepualia, pe3ysibTaToB Jab0paTOPHBIX padOT M MPOEKTOB 3a/1aBaTh
BOIIPOCHI MO CYIIECTBY 00CYX/IaeMOil TeMbl M BBICKAa3bIBaTh HJEH, HAIlCICHHBIE HA pPELICHHE 3aJaud U
nojiepanue 6J1aroXKenaTeIbHOCTH OOIICHUS;

COTOCTABJISITh CBOU CYXKIEHHUS C CYXICHHSIMH JAPYyrUX YYacCTHHUKOB Juajnora, OOHapy>KHMBaTh
pa3IM4Mre U CXOJICTBO MO3ULIMIA;

BBIPAXKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOIMYHO TPEJACTABISITH PE3YJIbTATHl  BBINOJHEHHOTO (U3WYECKOTO OIBITa (IKCIICPUMEHTA,
UCCIJIETOBAHMSI, IPOCKTA);

MOHUMATh W UCIOJIh30BaTh MPEHMYIIECTBA KOMAHIHON W WHIUBUAYAIBHONH PabOTHI MPU pPEIICHUN
KOHKpETHOU (hr3nuecKoil mpoOIembl;

MPUHUMATh LETU COBMECTHON JCSTENIHHOCTHU, OPTraHU30BBIBATH JACHUCTBUA MO €€ JOCTHXKCHHIO:
pacnpenensartb poiu, OOCYKIaTh MPOIECChl M Pe3ylbTaThl COBMECTHOM paboThl, 00001IaTh MHEHHUS
HECKOIBKHX JIIOJICH;

BBITIOJHATH CBOIO 4acTh PabOThI, JOCTUTass KaUeCTBEHHOTO pe3yjbTaTa IO CBOEMY HAIpPaBIICHUIO U
KOOPJAUHHUPYS CBOU JCUCTBUS C APYTHUMH YJIEHAMH KOMaH/IbL;

OIICHMBATh KayecTBO CBOETO BKJIaJa B OOIIMNA MPOAYKT MO KPUTEPUSIM, CAMOCTOSTEIHHO
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

Camoopranusauus:

BBISIBIIAATH MTPOOJIEMBI B KH3HEHHBIX U YUEOHBIX CUTYalMsX, TPEOYIOIINX s peleHus (PU3NIECKUX
3HAHUM;

OPUEHTHPOBAThCSI B pa3IMYHBIX MOJAXOJAaX NPUHATHS peleHUH (MHIMBUAYaAJIbHOE, MPUHATHE
pellieHus B IpyMIe, IPUHITHE PEelIeHUi TPyIIoi);

CaMOCTOSITENIbHO COCTAaBJIATh AITOPUTM pelleHus (U3MUYecKOW 3afaud WM IJIaH HCCIIEAOBAHUS C
y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh MPEAJIaraeéMble BapUaHThI
peLIeHu;

JieNath BEIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

JaBaTh a/ICKBaTHYIO OIIEHKY CUTYallUH U IpeiaraTh iaH e€ H3MEHEeHMUS,

OOBSICHATh MPUYUHBI JOCTHXKEHHS (HEAOCTHXKEHMS) DPE3YNbTAaTOB JEATEIBHOCTH, J1aBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTBH KOPPEKTUBHI B IEATENLHOCTH (B TOM YHMCIIE B XOJ BBIIOJIHEHUS (PU3NYECKOTO HCCIeI0OBAHUS
WIK TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIHCTB, M3MEHUBILIMXCS CUTYyallUi, YCTaHOBIIEHHBIX OIIHOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM.



CTaBUTh ceOS1 Ha MECTO JAPYroro 4YejoBeKa B XOJE€ CIOpa WM JUCKYCCHH Ha HAy4dyHYIO TEMy,
[IOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro.

NpU3HaBaTh CBOE IMPaBO HA OIIMOKY NpU peIIeHUH (U3UYECKUX 3a/ad WU B YTBEPXKICHUAX Ha
Hay4HbIE TEMBI ¥ TAKOE )K€ IIPaBO JAPYroro.

INPEAMETHBIE PE3YJIbTATbBI

K konny oOydeHus B 7 KJjacce MpPEIMETHBIC PE3yNbTaThl Ha YIIIYOJIEHHOM YpPOBHE JIOJKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

MCIOJIb30BATh MOHATHUSA: (U3MUYECKUE U XMMHUYECKHUE SBJICHUS, HAOII0IeHUE, SKCIIEPUMEHT, MOJIEb,
TUIIOTE3a, eIUHHUIBI (PU3UYECKHX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHUS BemecTBa (TBEpAOE,
KHUJKOE, razoo0pa3HOe), MEXaHWYEeCKOE JBIKEHHE (paBHOMEPHOE, HEpaBHOMEPHOE, MNPSIMOJIMHEHHOE),
TPacKTOpHs, paBHOJCHCTByMOImAs cui, jAedopmarusi (ympyras, IJIacTHYECKas), HEBECOMOCTD,
COOOIIAIOIIUECS COCY/IbI;

YBEpEeHHO pa3nuyath siBieHus (auddys3us, TernoBoe NBMKEHUE YACTHI[ BEIIECTBA, PABHOMEPHOE
NBUKEHHE, HEPAaBHOMEpPHOE JBIDKEHHE, WHEpLHMs, B3aUMOJCUCTBUE TeJ, paBHOBECHE TBEPIBIX TEl C
3aKpeIUIEHHONH OCBIO BpAIICHUs, Iepenada JaBJICHHUS TBEPIABIMU TEIaMH, JKUAKOCTIMH W Ta3aMu,
atMoc(epHOe [aBleHHE, IUIABaHHE TeJ, NPEBPAlICHUS MEXaHWYECKOW DSHEPruM) IO OMHCAHUI0 HX
XapaKTePHBIX CBOMCTB U HA OCHOBE OTBITOB, JIEMOHCTPUPYIOUINX JTaHHOE (PHU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHHE M3YUYEHHBIX (PU3UUYECKHUX SIBICHUN B OKPYXKAloIleM MHUpE (B TOM UHUCIE
¢dusnveckne sIBICHUS B MPUPOJEC: MPUMEPHI JABWKCHUS C PA3IUYHBIMUA CKOPOCTSIMH B JKUBOW M HEKUBOU
MpUpPOJE, ACUCTBUE CWII TSHKECTU, TPEHHUsS, YIPYTOCTH B MPUPOJE M TEXHHUKE, BIHUSHHUE aTMochepHOro
JaBIICHUs] HAa JKUBOW OpraHM3M, IUIaBaHWE pHIO, phIYarM B TeNe YeIOBEKa), NMPU ITOM IIEPEBOIUTH
MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIIEIAThH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBJICHMUIA;

OTKCHIBATh M3YYCHHBIC CBOWCTBA TeN M (PU3UYECKUE SBICHHS, UCIOIB3Ys (U3NUECKUE BETUUUHBI
(macca, 00bEM, TIIOTHOCTD BEIIECTBA, BPEMS, yTh, CPEIHSASI CKOPOCTb, CHUJIa YIIPYTOCTH, CUJjla TSHKECTH, BEC
TeNa, CWIa TPEHUs, AaBJICHHE TBEPIOTO Teja, MABJICHUE CTON0A >KUIKOCTH, BBHITAIKHBAIOIIAS CHIIA,
MexaHuuyeckas paboTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJbI, KOA(P(GUIMEHT MOJE3HOTO ACHCTBUS
MEXaHU3MOB, KHWHETHYEeCKass W TOTCHUWAIbHAS JSHEPrHs), NPH ONHWCAHWHM TPABWIBHO TPAKTOBAThH
(bu3MUYECKU CMBICT UCTONB3YEMbIX BEIMYHH, UX 0003HAUCHUS U €IUHUIBI ((U3NUYECKUX BEIHUMH, HAXOIUTh
(dbopMyIIBI, CBA3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEIMYMHY C IPYTUMH BEIUYWHAMH, CTPOHUTH TpPaHKH
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBA Tell, PU3NUECKUE SIBICHUS M MPOIECCHI, UCIOIB3Ys MPaBHUIIa CIOXKCHHS
cull (BIOMB OJHOM MpsiMOii), 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMesa, MPaBUJIO PaBHOBECHUS phlyara
(6moka), «3070TO€ MPABWIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHUYECKOW IHEPruu, MpU ITOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alMCHIBATH €r0 MaTEMATUYECKOE BBIPAKEHUE;

CTPOHTH MPOCTHIC (U3NUECKHE MOJIEITN PealbHBIX 0OBEKTOB, MPOIIECCOB U SBICHHIA, BBIICIATH MPH
3TOM CYILIECTBEHHbIE U BTOPOCTEIIEHHbIE CBOMCTBA OOBEKTOB, MPOLIECCOB, SIBICHUH, TPUMEHATH (pU3nyecKue
MOJIETH ISl OOBSICHEHUSI (PU3NUECKHUX IIPOLIECCOB U PelleHUs] y4eOHbIX 3a/1ay;

OOBSICHATh (pU3MUECKUE SIBICHUS, MPOLECCHl U CBOICTBA Tel, B TOM YMCJE€ B KOHTEKCTE CUTYyalluil
MPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa, W peliaTh KadecTBEHHBbIE 3aJadd, B TOM YHWCIE TpeOyromue
YHCIEHHOTO OIICHUBAHMsI XapaKTePHBIX 3HAUCHUN (PU3NYECKUX BEIHUYWH, PU STOM BHIOMpAThH aJIEKBATHYIO
(GU3NYECKYI0 MOJIENb, BBISABISATH MPHUYMHHO-CIICIACTBEHHBIE CBS3M M BBICTPAMBATH JIOTHYECKYIO IIEMOYKY
paccyKJIeHHi C ONOpoi Ha U3yYeHHbIE CBOMCTBA (PU3MUECKUX SBJICHUH, (UIUUYECKUE 3aKOHBHI,
3aKOHOMEPHOCTH ¥ MOJICIIH;

pemats pacuéTHele 3amauu (B 2—3 OEHCTBHUS) MO HM3y4yaeMbIM TeMaM Kypca (M3HKH, BbIOMpas
aJIeKBaTHYI0 (U3NYECKYI0 MOJIENb, C HCIIONB30BaHUEM 3aKOHOB M (OPMYII, CBS3BIBAIOMINX (pr3mueckue
BEJIMYMHBI, 3aIMCHIBaTh KPATKOE YCIOBUE U Pa3BEPHYTOE pEIICHUE 3aJ[aud, BBIABIATH HEIOCTAIOIINE WIIH
M30BITOYHBIE JaHHBIE, 000CHOBBIBATH BHIOOP METO/A PEIICHUS 3a7a4uH, HCIIOIb30BaTh CIIPABOYHbIE TaHHBIE,
IPOBOJIUTh MaTeMaTHYeCKue IpeoOpa3oBaHUs M PacuéThl, OIEHHWBATh PEATUCTUYHOCTh MOJIYYEHHOTO
3HA4YCHUsT (PU3UIECKON BEITMUYMHBI W OINPENENATh Pa3MEPHOCTh (U3NYECKON BEIHMUYUHBI, IMONYYCHHON MPH
peLICHUH 33]1auu;



pacrio3HaBaTh MpOOJIEMBI, KOTOpble MOXKHO PpEIIUTh NpPU MOMOIIM (U3NYECKUX METO/I0B, H
IpeJylaraTb OpUEHTUPOBOUHBIA COCOO PELICHMs, B OMMCAHUU MCCIEOBAHUS PAcllO3HABATh IIPOBEPSIEMOE
MPENoI0KEeHNE (THIIOTE3Y), UHTEPIPETUPOBATh MOTYyYCHHBIH pe3yIbTaT;

IPOBOJIUTH OMNBITHI 110 HAOMIOACHUIO (U3UYECKUX SBICHUH WMIM (PU3MYECKMX CBOMCTB Tell
(muddy3us, TEIIOBOE paCUIMPEHHUE ra30B, SBJICHHE WHEPLUUH, U3MEHEHHE CKOPOCTH MPH B3aHMMOACHCTBUH
TeJl, nepeaaya JIaBlIeHUs )KUIKOCTBIO U I'a30M, MPOsBICHUE ACHCTBUS aTMOC(EpPHOro AABICHMS, JeHcTBUE
IPOCTBIX MEXaHU3MOB): (OPMYJIHMPOBATH MPEANOJIOKEHHE (THUIMOTE3y) O BO3MOXKHBIX pe3yJbTaTax
HaOJIIOACHNH, CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOrO Habopa O00OpyZOBaHUS MU
(hOopMyIIHpPOBATH BEIBOJIBI;

IPOBOJUTH IpPSIMbIE M KOCBEHHbIE M3MEpPEHMs (PU3MUYECKMX BEIWYMH (PAacCTOSHHE, IMPOMEKYTOK
BpeMEHH, Macca Tena, o0BbEM Tena, Cuila, TeMIepaTypa, IJIOTHOCTh JKUAKOCTH W TBEPIOrO Tejla, CHia
TPEHUSI CKOJb)KEHMsI, JIaBJICHUE BO3/yXa, BBITAIKMUBAIOLIAs CHJIA, ACHCTBYIOLIAs Ha MOrpPYyXEHHOE B
KHUIKOCTh TEJO, KOXPQHUIMEHT TIOJIE3HOTO JEHCTBUS TPOCTHIX MEXAaHH3MOB) C HCIOJIb30BAHUEM
aHAJIOTOBBIX U LU(POBBIX NPUOOPOB, OOOCHOBBIBATH BHIOOP METOJA M3MEPEHUs, PUKCUPOBATh IMOKA3aHUS
npuOOpOB, HAXOAWTH 3HAYCHHE HM3MEPSEMON BEIMYMHBI C TOMOLIBIO YCPEIHEHHS PE3YyIbTaTOB CEPHH
M3MEPEHUH U OLIEHUBATh IOTPELIHOCTh U3MEPEHNUH;

NPOBOJUTH HECIOXKHBIE JKCIIEPUMEHTAIbHBIE MCCIEIOBAaHUSA 3aBHCUMOCTEH (DU3NYECKUX BEIWYHH
(3aBUCHUMOCTH IyTH PABHOMEPHO JBHXKYIIETOCS Tela OT BPEMEHHM J[BHXXEHHS Tela, CWIbl TPEHHS
CKOJIBKEHHUSI OT CHJIBI HOPMAJIBHOTO JIABJICHUS, Ka4eCTBa 0OPAOOTKU MOBEPXHOCTEH TelI M HE3aBUCHUMOCTH
CWJIBl TPEHHMS OT IUIOIIAJX COINPHUKOCHOBEHHUS TeJ, CWJIbl YIPYTOCTH OT YAJIMHEHUS IPY>KUHBI,
BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOW YaCTH TeJa U OT IUIOTHOCTH KHJIKOCTH, €€ He3aBUCUMOCTH
OT IUIOTHOCTU Teja, OT IJIyOMHBI, Ha KOTOPYI IOIPYXEHO TeJO, YCIOBUU IIaBaHUs Tell, YCIIOBH
paBHOBECHsI pblyara u OJIOKOB): COBMECTHO € yduTeseM (GOPMYIMPOBATH 3a7ady U TUIOTE3y UCCIICOBAHHS,
CaMOCTOSITENIbHO IUIAHUPOBATh MCCIIEI0OBAHUE, CAMOCTOSTENBHO COOUPATh 3KCIIEPUMEHTAIbHYIO YCTAaHOBKY
C WCHOJB30BAHUEM HMHCTPYKIIMH, TPEACTABIATH MOIYYEHHBIC 3aBUCUMOCTH (PU3UYECKUX BEIMYUH B BUJIC
TabIuUI ¥ TpaUKOB, OLIEHUBATh MOTPELIHOCTH, JI€1aTh BBIBOABI [10 pe3yJIbTaTaM UCCIIEI0BaHMS;

coOiroaaTh MpaBuiia TEXHUKU 0€30I1aCHOr0 TpyAa Mpu paboTe ¢ 1abopaTOpHBIM 000pYI0BaHUEM;

yKa3bplBaTh HPUHLUIBI JACHCTBUS NPUOOPOB M TEXHUYECKMX YCTPOMCTB: BECHI, TEPMOMETP,
JTMHAMOMETp, COOOUIAIOIINECS COCY/bI, OapOMeTp, phIvar, MOJBUKHBIN U HETOABIKHBIA OJIOK, HAKJIOHHAS
IJIOCKOCTb;

XapaKTepru30BaTh TPHHIUIBI JCHCTBUS M3YyYCHHBIX NPUOOPOB, TEXHUUYECKUX YCTPOHCTB H
TEXHOJIOTHYECKUX TPOLECCOB C ONOpPOM Ha HX ONHMCAaHUS (B TOM 4HCIE: MOAUIMITHUKH, YCTPOMCTBO
BOJIOTIPOBOJIA, THIPABIUYECKUH Tpecc, cU(pOH, MAHOMETP, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp),
UCTOJNb3ys 3HAaHUS O CBOMCTBaX (U3UYECKUX SIBIEHUM M HeoOXoAuMble (U3MUYECKHe 3aKOHBI H
3aKOHOMEPHOCTH;

UCMOJb30BaTh CXEMbl M  CXEMaTHYHblE PUCYHKH M3YyYEHHBIX TEXHHUYECKUX YCTPOICTB,
M3MEPUTENBHBIX IPUOOPOB U TEXHOJIOTHUECKUX MPOIIECCOB MPH PEIIEHUH yIeOHO-TIPAKTHUECKUX 3a]1ad;

NPUBONUTH TNpUMEphl (HAXOIUTh HHGPOPMALMIO O MpUMepax) MPAKTHUECKOro HCIOIb30BAHUS
¢u3nvecknx 3HAHWH B TIOBCEJHEBHOW >KM3HHM JUIa oOecriedeHHst O€30MacHOCTH TPH OOpalleHUuH ¢
npubopamMy U TEXHUYECKHMHU YCTPOMCTBAMH, COXPAaHEHHs 3/I0POBbsl U COOJIIOJICHHUSI HOPM 3KOJIOTUYECKOTO
MOBEICHUS B OKPYKAIOLIEH CPENIE;

OCYILIECTBIIAATh OTOOP HCTOYHMKOB HHGpOpManuu (GU3NUECKOro coxaepkaHuss B HMHTepHere,
CaMOCTOSITENTFHO (DOPMYITUPYsI TTOMCKOBBIM 3ampoc, Ha OCHOBE MMEIOIIUXCS 3HAHUH W MyTEM CpaBHEHHS
Pa3NUYHBIX MCTOYHHMKOB BBIJCIATH MH(YOPMAIUIO, KOTOpas SBJISETCS NMPOTUBOPEUMBOM MIM MOXKET OBITh
HEJIOCTOBEPHOI;

UCIIOJIb30BaTh MPH BBINOJHEHUH YYEOHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO JINTepaTypy pusnueckoro
COZIep KaHusl, CIIPABOYHBIE MaTepHalbl, pecypchl ceTn VHTepHeT, BiafeTh MpuéMaMu KOHCIIEKTHPOBAHHS
TeKCTa, Mpeodpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPAaTKWE MUCHMEHHBIC M YCTHBIE COOOIICHHUS Ha OCHOBE 2—3 MCTOYHUKOB
uHpopManuu (PU3MYECKOTO COAEp)KaHHUs, B TOM 4YHCIE MNyOIMYHO [eNaTh KpaTKhe COOOIIEHUs O
pe3yabpTaTax MPOEKTOB WM YYEOHBIX HCCIICAOBAaHWM, NPU 3TOM TPAMOTHO KCIIOJIb30BaTh H3YyUEHHBIN
NOHATUIHBIN anmapaT Kypca (PU3HMKH, COIIPOBOKAATH BBICTYIUICHUE MPE3EHTALINEH;

8



IpY BBIOJHEHUU YYEOHBIX MPOEKTOB M HCCIEIOBAaHMN paclpenessTh 00sS3aHHOCTH B TPYIIE B
COOTBETCTBUM C ITOCTAaBJICHHBIMH 3aJadaMH, CJICIUTh 3a BBIIOJIHEHUEM IUIaHA JEUCTBUHM, aJEeKBAaTHO
OLIEHUBATh COOCTBEHHBIM BKJIQJA B  JCATEIBHOCTb TPYIIbI, BbICTPAaUBAaTh KOMMYHHMKATHBHOE
B3aMMOJICICTBHUE, YUUTHIBAsI MHCHUE OKPYXKAIOIIMX.



TEMATHYECKOE INTAHUPOBAHHUE

Ne ni/m HaumeHoBaHue pa3iesioB U TeM KoJuinyecTBo 4yacoB JyekTpoHHbIE (U(PPOBBIE)

NMPOrpaMMbI Bcero KoHTpoJibHbIC IIpakTn4yeckue o0pa3oBaTe/ibHbIE PecypChl
padoThI padoTshI

Pa3nes 1. ®u3uka u e€ posib B NO3HAHUHN OKPY:KAKIIEr0 MHUPa

11 dusnka — HayKa 0 MPUPOJIC 2

1.2 du3nYeCKUe BEITUYNHBI 4 3

1.3 EctecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2 1

Utoro no pazneny 8

Pa3nea 2. IlepBoHayajibHble CBeIeHHS O CTPOEHHMH BellecTBA

2.1 CtpocHue BemiecTra 2 1

2.2 JIBHOKCHUE U B3aMMOJICHCTBHE YaCTHI] 4 2
BEILIECTBA

2.3 ArperatHble COCTOSIHUS BEILIECTBA 1

Wroro no pazneny 7

Paznen 3. /IBuikeHne u B3auMo/ieiicTBue Tej

3.1 MexaHHUUeCKO€E OBIKEHUE 10 2

3.2 WNuepuus, Macca, IIIOTHOCTh 9 1 1

3.3 Cuna. Bune! cun 15 1 3

Hroro mo pazneny 34

Pasnen 4. /laBjienue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B

4.1 Hasnenue. llepenaua gaBiaeHust TBEpAbIMU 5 2
TeJlaMU, )KUAKOCTIMHU U Ta3aMu

4.2 JlaBieHune KUIKOCTH 6

4.3 ATMmocdepHoe naBiieHne 5 1

4.4 Jle#icTBHE )KUJAKOCTH U Ta3a Ha 12 1 3
MOTPYXEHHOE B HUX TEJO

Wroro no paznery 28

Paznen S. Pabora u MomHOCTBL. JHEprus

5.1 ‘ Pabora u MomHOCTh 6 ‘ 1
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5.2 IIpocTeie MexaHU3MBI 8 2
5.3 MexaHnuecKasi SHeprus 5 1 1
Hroro no pazneny 19
Pasznea 6. [loBropuTe1bH0-0000 1AM MOYJIb
6.1 ‘ [ToBTOpPUTENEHO-0000IIAOIINN MOTYITH 6 ‘ ‘
Wtoro mo pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 ‘ 23 |
MNOYPOYHOE IINIAHUPOBAHHUE
Ne Tema ypoka KosmuecTBo yacoB Hara JJIeKTPOHHbIE
n/n Bcero Kontpoabnbie | [IpakTuyeckue | H3y4eHus: | uupoBbIie
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcsl
1 ®duszuka — HayKa o mpupoae. SBIEeHUs IPUPOIBI 1
2 duznuecKkue sIBICHUs 1
3 ®usnueckue BenMunHbl. PasmepHocTs. Puszndeckue 1
prOopsl. [TorpentHoCTH Npu NPSIMBIX U3MEPEHUSIX
4 VYpok-uccnenoanue "M3mepeHne TUHEHHBIX pa3MepPOB 1 1
T€J U MPOMEXYTKOB BpEMEHU "
5 Jlabopartopnast pabota "N3mepenue o0bEMa KUIAKOCTH 1 1
u TBEpOro rena”
6 Jlaboparopnast pabota "OrnpezesieHne pa3MepoB MajbIx 1 1
ten. Meton psigoB"
7 Mertoap! HaydHOTO TT0O3HaHMs. Onrcanue GU3NIeCKuX 1
SIBJICHUH C TIOMOUIBIO0 MOJIEJIEeH
8 Ypoxk-uccienoanue "[IpoBepka runorespl: JaTbHOCTh 1 1
MoJIETA MAPUKa, MYIIEHHOTO0 TOPU30HTAIIBHO, TEM
OoJpInie, YeM 0OJIbIIe BBICOTA ITyCcKa"
9 Crpoenue BemecTBa. ONbITHI, TOKa3bIBAIOIINAE 1
JTMCKPETHOE CTPOEHNE BEIECTBA
10 Jlabopartopnast pabota "OreHka AuamMmeTpa aroma 1 1
METOOM PAOB (C UCTIOIB30BaHUEM (oTorpaduii)”
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11 Ypok-uccnenoBanue "HalOoneHne TemIoBoro 1
pacirpenus ra3oB. ONbITH 10 OOHAPYKEHUIO
JEUCTBUSI CUJI MOJIEKYJIIPHOTO NPUTSDKEHNS "

12 JIBrxenue yactuil Bemecta. Juddysus. bpoyHockoe 1
JBIDKEHUE

13 Ypok-uccnenosanue "Habnronenue u o0bsiCHEHNE 1
OpOYHOBCKOT0 IBMKEHUs U 1updy3un”

14 B3anmonaeiicTBre 4acTUI BEIIECTBA: IPUTSHKEHUE U 1
OTTaJIKUBaHUE

15 Arperatnble cocTosiHHS BerecTBa. OCOOEHHOCTH 1
arperaTHbIX COCTOSTHUI BOJIBI

16 Mexannyeckoe aBuxenue. [Iyres, Tpackropus, 1
nepeMeneHne

17 PaBHOMepHOE U HEpaBHOMEpPHOE JABMXKEHUE. CKOPOCTh 1

18 Haxoxenne ckopocTH, IIyTH ¥ BPEMEHU IIPU 1
pPaBHOMEPHOM MPSMOJIMHEHHOM JBUKCHUH

19 Jlaboparopuas padota "OnpenencHue CKOPOCTH 1
PaBHOMEPHOT'O IBUKECHUS"

20 I'paduku npsAMOIMHERHOTO paBHOMEPHOT'O JIBUKEHHUS 1

21 Pemenue 3amnau no reme "Pacuer cpenneit ckopoctu" 1

22 JlaGopatopHas pabota "OnpezneneHue cpeanei 1
CKOPOCTH CKOJIbKEHUS OpycKa MITH IapuKa 1o
HaKJIOHHOM TJIOCKOCTH"

23 OTtHOocuTeNnbHOCTH ABMKEHUS. CloXkeHue ckopocTei 1
MIPH MAPAITIEIBHOM JABHKEHUHU

24 [Tonyuenue u ananu3 rpaMKOB 3aBUCUMOCTH ITYTH U 1
CKOPOCTH JIBUKEHHUS OT BPEMEHH

25 Pemenue rpaduueckux 3aaay no teme "MexaHuka. 1
PaBHOMEpHOE NpsIMOJIMHENHHOE IBHKEeHHE"

26 SBnenue uHepuu. 3aKOH HHEPIUU 1

27 B3aumMopeiicTBue Ten Kak NpuyMHa U3MEHEHUS 1
ckopocTd. Macca Tena Kak Mepa HHEPTHOCTH TeJla MpH
MOCTYIATEILHOM JBH)KEHUH

28 Ypok-uccnenosanue "CpaBHEHHE MacC 1O 1

B3anMOEUCTBUIO TET"
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29 [InoTHOCTH BelecTBa 1

30 Jlaboparopnas padota "OnpeneneHue mioTHOCTH 1
TBEPAOTrO Tema"

31 Pemenue 3amay mo reme "Macca tena. [ImorHOCTE 1
BeniecTa"

32 Cwmecu u cruiaBbl. [loBepXHOCTHAS U TMHEHHAS 1
TJIOTHOCTH

33 [ToaroroBka Kk KOHTPOJILHOM padoTe mo Teme "dusnka 1
— Hayka o npupoje. [leppoHauanbHble CBeICHUS 00
aTOMHO-MOJIEKYJISIPHOM CTPOCHHH BEIIECTBA.

Mexanuka"

34 KonTponbnas pabota no teme "®u3nka — Hayka o 1
npupoe. [lepBoHavyansHbIe CBECHUS 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHHUU BellecTBa. MexaHuka'

35 Cuna. SBnenue tsarorenus. Cuia TSHXKECTH 1

36 N3o0paxenue cun. Pemenue 3a1a4 o teme 1
"OnpenesieHue CUIbl TIKECTH"

37 Cuna ynpyroctu. 3akoH ['yka 1

38 Bec Tena. U3mepenue cun. JJlunamomerp 1

39 Ypok-uccienoBanue "HabmoneHne n3MeHEeHUS 1
CKOPOCTH IIPU B3aWMOJAEUCTBUU Ten"

40 Pemenue 3anau no teme "Cuna ynpyroctu. Bec tena" 1

41 JlaGopatopnas padota "OnbIThl, IEMOHCTPUPYIOLIHE 1
3aBUCHUMOCTH pacTsKeHUs (IeopMalim) NpyKUHbI OT
ITPUJIOKEHHOM CHUJIIBI"

42 Cuna tpenus 1

43 Cnoxenue cuil. PaBHozielicTByO1IasA cUjia 1

44 Pemenue 3anau no reme "CroxeHue cuil. 1
PaBHonelicTByrOmas cuia"

45 Pemenue 3amau mo teme "B3anMoneiicrsue ten. CUIIbI B 1
MEXaHuKe"

46 Pemenue 3anay no teme "Cuna tpenus”. Ypok- 1

ucciaenopanue mo treMe "MccneqoBanue 3aBUCUMOCTH
CWJIBI TPEHUS OT ILJIOIIA A CONPUKOCHOBEHUS"
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47 JlaGopatopnas padota "OnbIThl, IEMOHCTPUPYIOIIHE 1
3aBUCHUMOCTb CHJIbI TPEHHSI CKOJIBKEHHSI OT CHUJIIBI
JaBJICHUS U XapaKTepa CONMPUKACAIOIIUXCS
MOBEpXHOCTEH"
48 Pemenue 3anay no teme "B3aumoneiicteue ten. Cuibl B 1
MeXaHuKe"
49 KonTponbHas padbota o Teme "B3anmopeiictsue Ten" 1
50 JlaBneHue TBEPABIX TEI 1
51 Ypok-3kcriepuMeHT "CriocoObl OnpeeieHus TaBICHUS 1
TBEpOro Tea"
52 Ypok-uccienoBanue "3aBUCUMOCTh AaBJICHUS Ta3a OT 1
TeMrneparypbl"”
53 JlaBnenue xuaKocTer u ra3oB. 3akod Ilackas 1
54 [TneBMaTH4eckue yCTpoOHCTBa 1
55 3aBHCHUMOCTD JIaBJICHUS )KUJKOCTH OT TITYOUHBI 1
56 I'anpocraTudeckuii mapamaokc 1
S7 Ypoxk-tipoekT "U3yuenne cooOIaromumxcs cocyaon" 1
58 Ypok-koudepenius "I uapaBindyeckue MexaHU3Mbl" 1
59 Vcnonb30BaHue BBICOKHX JIaBJICHUN B COBPEMEHHBIX 1
TEXHOJIOTUSIX
60 Pemenwne 3agau o Teme "JlaBineHue XugKOCTH" 1
61 ATMmocdepa 3eMiH ¥ IPUYHMHBI €€ CYIeCTBOBAHUS 1
62 VYpok-uccnenosanue "lIposiBnenue nencTeus 1
aTMOC(EpHOTo J1aBJICHUs "
63 N3mepenue armochepHoro nasieHus. Onpit 1
Toppuuennu
64 3aBUCUMOCThH aTMOC(HEPHOTO JABJICHHS OT BBICOTHI HaJl 1
ypoBHeM Mopst. [Tpubops! aist usmepeHus
aTMOC(EpPHOTO TaBJICHUS
65 bapomerp-anepoua. ATMocdepHoe AaBIeHHE Ha 1
Pa3IMYHBIX BHICOTAX
66 Britankupatomas cuna. 3akoH Apxumena 1
67 Pemenue 3anau no reme "3akon Apxumena" 1
68 VYpok-ucciaenoBanue "IKCepUMEHTAIEHOE 1

14




oOHapyKeHHE JEHCTBUS KUIKOCTH U Ta3a Ha
MOrPY>KEHHOE B HUX TEJIO0"

69 Jlaboparopnas padota "OnpenencHre BEITATKHBAOIICH 1
CHJIBI, JICUCTBYIONICH Ha TEJO, MTOTPYKEHHOE B
KUIKOCTB"

70 [TnaBanue Ten 1

71 Jlaboparopnas padota "VccrnenoBaHue 3aBUCUMOCTH 1
Beca TeJa B BOJIE OT 00beMa MOTPYKCHHOM B KHIIKOCTh
yacTu Tesna”

72 BoznyxonnaBanue. [lnaBanue cynos 1

73 Pemienue 3agaud no reme "3akoH Apxumena. Y cioBus 1
riaBaHus ten'

74 Pemenue 3agau mo teme "JlelicTBUE KUIKOCTH U ra3a 1
Ha NOrPYKEHHOE B HUX TeJI0"

75 VYpok-nipoekT "KoHcTpyrpoBaHue apeomeTpa Uiu 1
JIOJIKU ¥ OTIPEJICICHUE TPY30MOIBEMHOCTH "

76 [TonroToBka K KOHTPOJIBHON pabOTE MO TeMe 1
"JlaBneHre TBEPABIX TEJ, KUIKOCTEH U Tra30B"

77 KonTponbhas padota no Teme "JlaBieHne TBEpIbIX Tel, 1
JKUJIKOCTEHN U ra3oB"

78 Mexannueckas pabora 1

79 MoIHOCTb 1

80 Pemenwe 3a1a4 Ha onpesiesieHue pabOThl H MOIITHOCTH 1

81 PaboTa cuibl TSKECTU U CUIIbI TPEHUS 1

82 Pemenne 3amaud no treme "Pabora CHIIBI TSHKECTH U CUJIBI 1
Tpenus" /Beepoccuiickas nmpoepouHasi pabota mpu
MIPOBEJICHUH C UCIIOJIb30BaHUEM KOMMBIOTEpa

83 Ypoxk-uccienoBanue "Pacyér MOIIHOCTH, pa3BUBaeMOit 1
IIpY NoABEME 1O JeCTHULE"

84 [TpocTeie MeXaHU3MBI 1

85 MowmenT cuibl. [IpaBuino MOMEHTOB 1

86 JlaGopatopHnas padora "M3yueHue nmpaBuia psryara Jyis 1
MTOJIBF>KHOTO M HETIOIBIYKHOTO OJI0KOB"

87 "3o50TOC MpPaBUIIO" MEXaHUKU 1
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88 VYpox-nipoekt "[IpoekTHpoBaHKE MOTUCTIACTOB C 1
3aJaHHBIMU MMapameTpamu"
89 VYpoxk-konpepenuus "[IpocTsie MeXxaHU3MBI B OBITY, 1
TEXHUKE, )KUBBIX Opranu3max’
90 KoaddurmenT mone3noro qeicTBUS MPOCTHIX 1
MEXaHU3MOB
91 Jlabopartopnast pabora "Onpenenenne KIT/ 1 1
MOJABUKHOTO M HETMOJIBUYKHOTO OJIOKOB"
92 Mexanunyeckas sHeprus. Kunerndeckas u 1
MTOTCHIIMATIbHAS YHEPTHSI
93 3aKOH COXpaHEHHUsI MEXaHUYECKON IHEPIrUun 1
94 VYpok-3KcriepuMeHT "IKCepUMEHTAIBHOE 1 1
oTpe/ielicHue H3MEHEHHS KHHETHYSCKOHN 1
MOTEHIMAILHON SHEPTUH TP CKAThIBAHUH TEJIa 10
HAKJIOHHOM IJIOCKOCTH"
95 [ToaroroBka Kk KOHTPOJILHOM paboTe mo Teme "Pabora u 1
MOIIHOCTh. DHEprus"
96 KontponbHas padora no reme "PaboTa 1 MOLTHOCTb. 1
Oueprus" /Beepoccuiickas npoBepoyHasi padoTa npu
MPOBEJICHUN Ha OYMa)KHOM HOCHTEIE
97 Pabora c Tekctamu 1o Teme "MexaHuueckoe 1
nBrokeHne"
98 Pa6ora c rekcramu o reme "CtpoeHue BemiecTra' 1
99 Pabota ¢ Texkcramu no Teme "Cuisl B mpupoje” 1
100 Pa6ora ¢ Tekctamu o Teme "JlaBneHue TBEPABIX TeN, 1
JKUJIKOCTEH U ra3oB"
101 Pabota ¢ Tekcramu no Teme "DHeprus" 1
102 Pab6ota ¢ Tekcramu o Teme "[IpocTeie MexaHU3MBI" 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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