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1. llosicHuTeILHAA 3aMMUCKA.

ITporpamMma BHEYPOUHOM NeSTEeNFHOCTH MO (H3kKe Kypea « DKCIepUMeHTAIbHAS
nabopartopus » TpeaHazHadeHa A paboTsl ¢ yqamumucs 10-11 xmaccos cpeHuX
oﬁmcoﬁpaaoBaTeﬂLHHx'yqpe}lcz[eHHi‘i H COCTaBJICHA B COOTBCTCTBUU!

* ¢ IpEMepHOM O0CHOBHOH o6pasoBarenbHOM TporpamMMoli cpeHero obmero o6pa3oBaHus,
onoGpeHHo# pemenueM denepanbHOro yueOHO-METOANYECKOT0 00bEIUHEHH 110 obLieMy
obpazopanuio (mpotokon ot 28 uiona 2016 r. Ne 2/16-3);

* ¢ paboueil mporpamMmoil mo yuebuomy npeamery ®@uzmxa 10-11 xmaccer /I'.51.Mskuies,
b.b. byxosues, B.M. Hapyrun. —[Ipocemenue,2017.;

C BO3MOXHOCTSIMH mnpeaMerHol suHuu «Kiaccuueckudt kype». Pabouass mnporpamma
paccunTana Ha 34 u.

AXKTyaJIbHOCTE [TPOrPAMMBI OIIpeieNieHa TeM, YTO (hU3UKa, COCTABISIOIAS CEPALIEBUHY
€CTECTBEHHOHAYYHOro 00pa30BaHus, ¥ NeJarOTHIECKast CUCTEMA JOJDKHEI CIIOCOOCTBOBATH
(popmuposanmonpodeccuonanos. B 3Toi cBs3u npemiaraeMas HAMH ITporpaMma
BHEYPOUHOMN AEATENBHOCTH 10 PU3uKeKypca « DKCIepUMEHTAIbHAS 1ab0paTopHs »
obecrnieunBaer nonyqenx:&e obpasoBaHus He TOJIBKO KaK IPOLECC yCBOCHUA CHCTEMb] 3HAHUH,
YMEHHY H KOMIIETEHIHH, HO ¥ KaK IIPOIeCC pa3sBUTUS IHYHOCTH, 1yXOBHO-HPABCTBEHHBIX,
COLIMATIbHBIX, CeMeHHbIX 1 JIPYTUX HEHHOCTEH.

Obmue menn: .
-PasBuTHe naTEpECca K tﬁmm(e;

- hopmEpoBaHue TpejcTaRIEH N 0 TPHEMAaX U METOAaX PeIleHHs PACUETHBIX U
Ka4eCTBCHHBIX (PU3NICCKHX 3a11a4;
- nomoIes obyuaromemyes B noarotoeke k caave EI'D o pusuke;
- hopMupoBaHEe HHPOPMAIUOHHON U KOMMYHHKATHBHON KOMIIETEHTHOCTEH yUAIIHXCS IS
PelICHNUs KOHKPETHBIX HPAKTHYECKHX 3a7ad C HCIOMb30BaHMEM IIPOEKTHOIO METO1a 1
obopynosanus «ToukapocTa» o hu3uKe;

- Pa3BUTHE JIMYHOCTHEIX Ka9eCTB 00yJArOIMXCS Ha OCHOBE KOMIUIEKCHOTO TIPUMEHEHUS
3HAHHH, YMEHHH U HABBIKOB B PEINEHHUH aKTYalIbHEIX IPOOIeM.
JlarHas IporpamMMa IMOCTpPOEHa B COOTBETCTBHH CO IIKOJIBHOM IPOrpamMMoit Kypea QusukH, a
TalOKe B COOTBETCTBHU C KOAM(DUKATOPOM 3JIEMEHTOB COAEpIKaHus U TPeGOBAHUM K yPOBHIO
TIOITOTOBKM O0YHAIOIMUXCS W CHeNHpUKANHel KOHTPOIBHBIX H3MEPHTETbHBIX MAaTepHUAIOB
JUIs IPOBEJIEHHS €HHONOT0CYJapCTBEHHOTO dK3aMeHa I10 (hH3HKe.

O6pasoBarenbHbIe 327291 3HAKOMCTRO C aTOPUTMOM PabOThI Hafl IIPOEKTOM U
CTPYKTypO# IPOEKTa; CO ciocobamu GopMyIMpOBKH NPOOIEMHBIX BOIIPOCOB; BhIpabOTKa
YMEHHS - OIIPELHEIIATH H?H.B, CTaBHTE 3ala4H, COCTABJIATE H PEAIIH30BBIBATD IITIaH IIpOEKTA,
(hopMHPOBAaHUE HaBbIKAO(OPMIEHHS MMCBMEHHOH YaCTH MPOEKTa, IPE/ICTARICHHUS IPOEKTa B
BHIOC MMPC3CHTAIHH H l'[y;ﬁ.IIHqHOFO BBICTYIIJICHHA,

Pazpuparoniue 3anaun: GopMHPOBaHUE YHHUBEPCATLHEIX YUeOHEIX NEHCTBHI; pacimupenye
Kpyrosopa; oboraiieHue ClIoBapHOro 3amaca; pasBUTHE TBOPYECKAX CIIOCOOHOCTEH; pa3sBuTHE
YMEHHSI a.l-.IaJ'IHBHPOBE{TB=l BBIIAEJSITE CYIIECTBEHHOE, TPAaMOTHO H JOKa3aTe/IbHO H3Jlarath
MaTeprai(B TOM 4Kcie ¥ B TUCBMEHHOM BUJIE); CAMOCTOSTENLHO IPUMEHSITh, AHATH3HPOBATH
H CHCTCMAaTH3HPOBATH IIZ:OIIY‘ICHHBIG 3HaHH, pa3sBUTHE MBINITICHHA, CHOCOGHOCTH HﬂGJIEOJIEI.TB
H JenaTh BbI- BOJBL i

BocruTarebHble 331a9H: CIOCO6CTBOBATE CAMOPEANM3AIIAH YUACTHHKOB TPOEKTHOTO
00y4eHHs, HOBBIEHHIO UX JTUYHON YBEPEHHOCTH; Pa3BHBAThH CO3HAHNE 3HAYMMOCTH
KOJUIEKTHBHOW PabOThI UL MOy YeHus! Pe3yIIbTaTa; MPOJEeMOHCTPHPOBATE POJIE
COTPYJHHYECTBA H COBMECTHOM JIESITENBHOCTH B IIPOLECCE BBINOJHEHUS TBOPYECKHX 3a/IaHui;
BIOXHOBIISITH yqamuxcsi Ha pasBHTHE KOMMYHHKE6EJIBHOCTH.




[Iporpamma BHEypOYHO# IeSTeIbHOCTH Kypca « DKCIIepUMEeHTabHAs TabopaTopys »
napaiIelbHOIIKOIEHOMY KYpCy Aa€T BO3MOXKHOCTD YIUIyONIATh MOJIy4YEeHHBIE 3SHAHAS paHee Ha
ypoKax (GHU3HKH, UCCIIELYs H3yIaeMYI0 TEMY C IIOMOIIBIO SKCIIEPHMEHTATbHOTO
MOJIETUPOBAHUS 3aj1ad EFB Pa3TUYHOr0 YPOBHS CIOKHOCTA M DPEIIEHHs MX, TEM CaMBIM
rirydxe
NMOCTHUTATh CYIIIHOCTE @HBH‘-ICCKHX SIBJICHUH 1 BN(OHOMepHOCTEIL;I, COBEPIICHCTBOBATE 3HAHHKE
(hH3UUECKIX3aKOHOB.

Taxum obpaszom, OTJIHILHTCJIBHOH 0c0o0EHHOCTEIO Kypea ABisgeTcs pasHoodpasue GopM
paboThL:
— COIJIaCOBAHHOCTb Kypca BHEYPOYHOU AEATENBHOCTH CO IIKOIBHON IIPOrpaMMOH II0
(hu3HKe UIPOrpaMMOii TOJI'OTOBKH K SK3aMEHY;
— 3KCIEPUMEHTAIBHEINA TOAX0]] K ONPeIeIeHUI0 GU3NIECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;
— BO3MOXXHOCTB CO3/1aBaTh TBOPYECKHE MPOEKTHI, IIPOBOJIUTH CAMOCTOSATENBHBIE HCCIIEJOBAHUS;
— MPUKIaTHON XapaKTep UCCIeTOBAHUM.
ITo mroram peanusaiiy Kypca IIpOBOJUTCS HTOIOBOE MEPOIIPUITUE «3aKOHBI QU3UKU B
IIPHPOJAC HTEXHHKEY B (popme IIPEACTaBIICHHS H 3allIATHI IIPOCKTOB

OcHOBHO¥M (hOpMO¥ y4éTa BHEYPOUHBIX JOCTHIKEHUH 00YJaroIMXCcs SBIETCS

BBIIOMHEHHBIAI [pOEKT ¢ ucnonp3oBanueM obopynosanus «Touka poctay o Gusmke.

2. O0mas xapaKTepHCTHKA Kypca BHEYPOYHOIi 1€ Te/IbHOCTH.

Dusnka spigeTcs QyHIaMEHTOM eCTECTBEHHOHAYYHOT0 00pa30BaHusl, €CTECTBO3HAHUS U

HAYYHO-TEXHHYECKOTO MPOIIECCa.
Du3KKa KaK HayKa IMEET CBOEH IpeIMETHON 061acThIO 00IIHe 3aKOHOMEPHOCTH PUPOJIEI
BO BCEM MHOTI000pa3uu SBICHAN OKPYKAIOIIEro HAC MUpa. XapakTepHbIe [l COBPEMEHHOM
HAayKH HHTETPAIMOHHbIC TEH/ICHIIHH IPUBEITH K CYIIECTBEHHOMY PACHIHPEHHIO 00BeKTa
(usnyecKoro uCCIeN0BARNS, BKIIOYAd KOCMHUYECKHE SBIeHH (acTpo(H3KKa), IBICHAS B
HEIpax 3eMJIH ¥ [UIAHET
(reodusuka), HEKOTOPEIE 0COOEHHOCTH SIBIIEHUH YKHBOTO MHPA U CBOMCTRA JKMBEIX 00BEKTOR
(buopuzuka,MoIeKyasIpHas OHOIoTHs), HHPOPMAIMOHHBIE CUCTEMBI (ITOJIYITPOBOIHUKH,
NasepHas ¥ KpHOTEHHAs TEXHHWKA Kak ocHoBa DBM). ®@u3uka crama Te0peTHIECKOH OCHOBOM
COBpPEMEHHOM TEXHUKH U €€ HEOTheMJIEMOH COCTaBHONW HacThIO. DTHM ONPENEaIOTCs
obpasoBarenbHOE 3HaUeHUE y4eOHOro
npenmera «DU3HKA» U T0 COEPKATETBHO-METOIMYECKHE CTPYKTYPBI:

* OU3HYECKUE METOIBI H3YYEHHUS TTPUPOJIBL.

* Mexanuka: KHHEMATHKa, IUHAMUKA, THAPO-ad9PO-CTATHKA U AUHAMUKA.

* Monexynsipaas ¢pusuka, TepMoauHAMUKA.

* DJIEKTPOCTATHKA. DIEKTPOJHHAMHUKA.

» KpanToBas dpusuka. |

B acriexTHOM IUTaHe (pU3KKa pacCMaTpUBaeT MPOCTPAHCTBEHHO-BPEMEHHBIE (DOPMBEI
CYIIECTBOBAHHAMATEPHH B IBYX BUJAX — BEIECTBA U [10JIs, PyHIaMEHTAIBHEIC 3aKOHEI
MPUPOJTET |
COBPEMEHHBIE d,_msﬂqecme TEOPHH, IPOOIEMBI METOIOJIOTHH €CTECTBEHHOHAYYHOIO
MO3HAHUSL. !

B o6pexkTHOM mTaHe (hU3MKa H3yYaeT pa3IMYHbIe yPOBHH OPraHH3alli| BEIECTBA: MUKDO-
CKOIMYECKUH SIEMEHTAPHBIA YaCTHIBI, aTOM M SPO, MONEKYIBI; MaKpOCKOIHYECKUH —
ras, i
JKHIKOCTB, TBEPIOE TEJO, I1a3Ma, KOCMUIECKHE 0OBEKTHI KaK MEraypOBEHb. A TAKIKE
U3Y9JA0TCS YETHIPETHIIA B3AHMOIEHCTBHI (TPaBUTALIHOHHOE, JJIEKTPOMATHUTHOE, CHIIBHOE,
crmaboe), cBoitcTBa BJIGKT]JOME]I‘HPITHOI‘O 108, BKITFOYast ONTHYECKHE SIBIEHHUS, 00IMHpHAas
061acTh TEXHHYECKOTO IIpHMeHCHPISi busnxm.

O6mumu nensmMu, CTOAIMME Iepes KypcoM GH3UKH, SBiIseTcs HOPMHPOBAHUE W Pa3BHTHE
y Y4YCHHKA HAyYHBIX 3HAHHA W yMEHHi, HEOOXOIMMBIX Uil TOHMMAHHUS SIBICHUN |
IPOLIECCOB,IPOMCXOAAINTNX B IIPUPOE, OBITY, /1A MPOAOKEHHA 00pasoBaHus.




Bech kypc Gu3uKy pacmipe/Ie/icH Mo KiaccaM CleAyIomuM obpaszom:
- B 10 xmacce wm3yuarorcs: (U3MKa W METOIBI HAYYHOTO IIO3HAHHA, MCXAHHKA,

MoJIeKyispHas GU3KKa, SITEKTPOIUHAMHUKA (Hagaio);




3. OnucaHHe MeCTa Kypca BHEYPO4HOM 1esTe/IbHOCTH.

Cormacuo yueOHOMY TIaHy BCEro Ha u3ydeHue yueGHOro Kypea « JKCIepuMeHTabHas Jia-
Hoparopus» B 10 Kiaccax OCHOBHO# IIKOJIBI BhIIenseTcs 34 daca (1 4. B HeZlelo,
34 yueOHBIC HEAEIH).

4.JIn4HOCTHBIE, MeTanpeaMeTHbIE H NPpeAMETHbIE pe3yJ/ibTaThbl OCBOCH U5

Kypca.

JleaTenbHOCTh 06pa30BaTEIFHOTO yUpeXkaeHns obmero obpasopanus B 00yueHHH QUIHKE B
cpeiHeH(ToHOM) mKoJIe NoiDKHa OBITh HallpaBlieHa Ha JOCTHXXEHUE 00yHalomuMUCs
CIIETYIOIMX THYHOCTHBIX Pe3yJIbTaToB:

YMEHUE YIIPABIIATE CBOSH [103HABATENIbHOM JIEATEIbHOCTBIO;

— TOTOBHOCTh W CHOCOGHOCTE K 0OpasoBaHWIO, B TOM 4YHCIE €amM000pa3oBaHHIO, Ha
IIPOTSDKEHUU BCEH }aniﬁn; CO3HATeThbHOE OTHOINEHHE K HelpephiBHOMY 00pa3’OBaHHIO Kak
YCJIOBHIO YCHEUIHOMIpOdeccHOHaIbHON U 00INECTBEHHON IEATENbHOCTH,;

YMEHHE COTPY/IHHYATH CO CBEPCTHUKAMH, IETEMH MIIAJIIIET0 BO3pacTa,

— B3pOCIBIME B 00pa3dBaTensHOH, yueOHO-UCCIe10BaTENBCKOM, MPOEKTHOM U APYTHX BUIAX
LEATENBHOCTH; :

— c(hOpMHUPOBAHHOCTH MEPOBO33PEHHS, COOTBETCTRYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHTHSHAYKH; OCO3HAHKE 3HAYUMOCTH HAYKH, BIIAJICHUS JOCTOBEPHOH nH(OpMaruei o
TIEPENIOBBIX |

JOCTHYKEHUSAX U OTKPBITHAX MUPOBOM M OTEYECTBCHHOM HAYKH, 3aMHTEPECOBAHHOCTE B
Hay4YHbIX3HAHUAX 00 YCTPOHCTBE MUpa U OOIIECTBA; TOTOBHOCTD K HAYYHO-TEXHHYCCKOMY
TBOPYECTBY; |

4yBCTBO IT'OPJOCTH 3a po]ccuﬁcxym (buznyeckyro HAyKy, FyMaHH3M,

MOJIOYKUTETEHOE OTHOLIEHHE K TPYILY, lleNeyCTPEMIEHHOCTE;

—  JKOJOTHUECKas KyJIbTypa, GepesHoe OTHOIIEHHE K POIHOM 3eMle, IPHPOITHBIM
forarcTeam Poccuu u Mupa, HOHUMAaHUE OTBETCTBEHHOCTH 3a COCTOSHHE NIPUPOIHBIX
PECYPCOB U pa3yMHOENPHPOIOTONL30BAHMKE.

MeTanpeIMETHBIME Pe3yJIbTaTaMi OCBOSHHS BBITYCKHHKAMH CpelHeH (IOIHO#H) LIKOMIBI TPO-
IrpaMMBI TI0 QU3HKE ABISFOTCS:

Ocroenue perynﬂ:mnHL'{x YHUBEPCATBHEIX yUeOHBIX NEHCTBHM:

— CaMOCTOSTENBHO ONPENeNaTh IIENH, CTaBUTh W (OPMYIHMpPOBaTh COOCTBEHHBIC 3a4aty
BoOpa3oBaTeNbHOH AEATEIBLHOCTH H KH3HEHHBIX CUTYaITIIX;

— OIIEHHBaTh PECypchl, B TOM YHCIIE BPeMs U JIpYIHe HeMaTepUaibHbIE PECYPCEL,
HeoOX0JUMBIE T JOCTEIKEHH S IIOCTABJIEHHOM paHee eI ;

COITOCTABIIATE HME}OIJIH:CCSI BO3MOYKHOCTH U HEOOXOTUMEIE JU1Ts TOCTHIKEHHS [IEJIH PECYPCBI;
OTIpeneNIATE HECKOIBKO ITyTeH NOCTHKEHHS IIOCTABICHHON LIETH;

3a/1aBaTh apamMeTphl H KPUTEPHH, TI0 KOTOPEIM MOYKHO ONPENEIHTE, UTO eNb JOCTHIHYTa;
COIOCTAB/IATH IIOTYYEHHBIH Pe3ysbTaT AEATEILHOCTH C IIOCTABICHHON 3apaHee LeJbLo;

— OlEHHBaTh MOCTEICTBUS MOCTHYKEHHS MOCTABJEHHOH NEMH B JAESTEIBHOCTH,
COBCTBEHHOMKM3HHI 1 KU3HH OKPYIKAIOIIUX JIHOLEH.

OcBoeHHe MTO3HABATELHBIX YHHBEPCATBHBIX Y4eOHbIX N€HCTBHH:

KPHTHYIECKH OICHHBATH H HHTEPIPETHPOBATH HH(DOPMALIHIO C PA3HBIX TIO3UIIHI;
pacro3HaBath # QUKCHPOBATH IPOTUBOPEUHS B HHYOPMAIIHOHHBIX HCTOYHHKAX
MCIIONB30BaTh  PAsjMYHBIE  MOJEIbHO-CXEMATHYECKAE  CPEACTBA JUIA IPE/CTABICHH
BBISIBJICHHBIX B HHGOPMAIIMOHHBIX HCTOYHUKAX POTHBOPEYHI;

— OCYIUECTBIIATE HchépmauHOHHblﬁ [OUCK ¥ CTABHTh HA ero OCHOBE HOBHIE (YueOHBIE
MITO3HABaTEIbHbIE) 3a1a4H;

MCKATh U HAXOUTh 0000TIEHHEIE CITOCOOKI PEIIeHUs 3a/1ay;

— TPHUBOAUTE KPUTHUECKHUE apI'YMEHTh, KaK B OTHOIIEHHH COOCTBEHHOIO CYIK/ICHHS, TAK U B
OTHOIIEHHH JEHCTBHH H CYXKIEHHH APYroro ueloBekxa,;

— BBIXOIMTH 32 paMK# y4eOHOro ImpeMeTa | OCYIIECTBIIATh LeJIeHaNpPaBICHHbIA TOMCK
BO3MOYKHOCTH IMIMPOKOTO MEPEHOCA CPEJICTB M CII0COO0B AeCTBHS;




— BBICTPaWBaTh HHIMBHYAIbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO, YIUTEIBAS OIPAHHYEHHS!
COCTOPOHBI JIPYTHX Y4aCTHUKOB M PECYPCHBIE OrpaHUYEHMUS,
— MCHATE U yICPKUBATH PA3HEIC MO3ULMK B [I03HABATEILHOMN IeSTeIbHOCTH (6BITh YISHHKOM H

yaureneMm; (opMmylnupoBaTh 0Opa3OBATENBHEIH 3ampOC M BBIIOJHSTE KOHCYIIbTATUBHBIE

(pyHKLIME CAMOCTOATENBHO; CTAaBUTHL MpoGIeMy W paGoTaTh Ham ed pELIeHHeM; YIpaBIsITh

COBMECTHOH NO3HABATENBLHON IeSTEIBHOCTHIO U MO TIMHATHCS).

KoMMyHnuKaTHBHEIE yHIBEpCATLHEIE yueOHbIE TeHCTRUS:

— OCYUICCTBIATE JICIOBYIO KOMMYHHKALHMIO, KAK CO CBEPCTHHKAMH, TaK M CO B3POCITBIME

(kaKBHYTpH 06pa3oBaTeILHOM OpraHU3aliH, TAK U 32 eé IpefenamMu);

— IPH OCYIIECTBICHUU TPYNIOBOM paboTH GBITH KAk pYKOBOIMTENEM, TAK H UICHOM

NIPOEKTHOH KOMAHIBl B PasHBIX POJSIX (reHepaTopoM Hiel, KPHTHKOM, HCHOJIHUTEIEM,

IPE3EHTYIOMUM U T. II.);

— P@3BEPHYTO, JIOIMYHO H TOYHO M3j1araTh CBOI0 TOUKY 3pPEHUS C MCIIOJB30BAHHEM

aNEKBATHEIX(YCTHBIX U MUCBMEHHEIX) I3BIKOBBIX CPELCTB;

— PaCHO3HABATh KOHGMIUKTOTeHHBIE CUTYAIINH i TIPENOTBPAIIATE KOHDIUKTEL 0 HX

aKTHBHOH a3k,

- COIJIacOBELIBATh . TIO3UIAM YJIEHOB KOMAaHIB! B nporecce
pabotsl . Han OOLIUMpEIICHHEM;

— TIPEACTaBNATE MyOIHIHO pe3yNbTaThl HHANBUIYATLHOM U IPYIIOBO’ HeATEIBHOCTH, KaK

Iiepen 3HaKOMOI, TaK | hepeﬂ HE3HAKOMOH ayIuTOpHENt;

- nogbupars IIapTHEPOB ISt JEJIOBOM KOMMYHHUKALINH,
HUCXOMS H3 COOOpaskeHNMN pe3y I TATHBHOCTH B3aUMOJICHCTBUSA, a HE JIMYHBIX
CHMIIATHI;

— BOCIPHHHMATE KPATHIECKHE 3aMEHaHus KaK PECYPC COBCTBEHHOTO pa3BUTHS;

— TOYHO W EMKO (OPMYIHPOBATE KAK KPHTHIECKHUE, TAK H 0nOOpPHTETbHEIE 3aMEYAHHNS B
aIpecnpyrux IOl B paMKax 1esI0BOM 00pasoBaTeNnbHOU KOMMYHUKAINYU, u3beras IpH
9TOM JIMYHOCTHEIX OIEHOUHBIX CYXK/ICHHH.

[IpenMeTHBIME pe3yibTaTaMu  OCBOEHHS BBIITYCKHUKAMH CpeIHEH (II0THOM ) IIKOIbI
MPOrpaMMBINO (u3KKe Ha 6a30BOM yPOBHE SBISIHOTCS:

— ¢c(OpMHPOBAHHOCTE Hp;eJICTaBJICHHITI 0 3aKOHOMEPHOH CBSI3H WU IIO3HABAEMOCTH SBIICHHIH
IIPUPOTIEL, 00 0OBEKTUBHOCTH HAYYHOIO 3HAHUS; O POJTH H MECTe (GH3UKH B COBPEMEHHOM
HAYYHOH KapTHHEMHPA; IOHEMaHKe poiik Gbu3uKy B OPMHPOBaHHH Kpyrosopa u
(DYHKITHOHAJIEHOH TPaMOTHOCTH YeI0BEKA TS PEIIEHNs NPAKTHYECKUX 3a/1ay;

— BJIAJICHHE OCHOBOTIONATAIOIIMMY (PH3H4ECKUMH TIOHATHAME, 3aKOHOMEPHOCTAMH,
3aKOHAMY HTEOPHSIMH; YBEPEHHOE MOJIh30BaHKe DH3MUIECKOi TePMUHOIOTHEH 1 CHMBOJIMKOI;
= COPMHPOBAHHOCTE IIPEICTaBICHUH o}
(buzmueckoit CYUIHOCTH ABIICHUH IIPHPOAbI(MEXaHHYECKHX,
TEIJIOBbIX, 3JIEKTPOMArHUTHBIX H KBAHTOBBIX ), BUIaX MaTepHH (BELIECTBO H I0TIe),
ABHIKCHHH KaK CIIOCO0E CyIIeCTBOBAHUS MATEPHH; yCBOEHHE OCHOBHBIX MIEi MEXAHUKH,
aTOMHO- MOJIEKYIIAPHOTO yYEHHsI O CTPOEHWH BEIIECTBA, JEMEHTOB SNEKTPOJMHAMHUKH H
KBAHTOBOH

bu3HKY; OBIIaICHME TTOHATHHHBIM anrapaToM U CUMBOJIMYECKHM S3BIKOM (DH3UKH;

= BIIa[ICHHE OCHOBHBIMH METOJAMH HAYJHOTO  [I03HAHMS,
HCITOIIb3yEMBIMH | B pusuke: HAOMONEHUE,  OIHCaHHe, U3MEpeHue,
OKCTIEPHMEHT; | YMEHHUS o0pabaTeIBaTh  pe3ynBTATHI H3MEPEHHUH,

OOHApy)XMBaTh 3aBHCHMOCTE MEXIY (H3HUYECKAMY BEJIMIHHAMH,
OOBSICHSTBIONYICHHBIC PE3yIIBTATE! H JCATh BHIBOIL,
- BIIAZICHWE  yMEHWSMH  BBIABHIATH T'MIIOTE35I  HA OCHOBE 3HAHHS
OCHOBOIIOATAFONIHX (PH3UIECKUX 3aKOHOMEPHOCTEH U 3aKOHOB, POBEPATH HX
9KCIEPUMEHTATLHEIMU CPEJICTBAMH,

Gopmymupyst  uemp | UCCIENOBaHUS,  BIAgeHHE YMEHHSIMH  OIMCHIBATD
U OOBACHATH CAMOCTOSITENBHO [IPOBEICHHEIE 9KCIIEPHMEHTHI,
aHaJIU3UPOBAThH Pe3yJIbTaTEI MOIy4eHHOMH3MEPUTENBHOM HHpOpMAaIuH,

OIPEACIATH JOCTOBEPHOCTH MOIYYEHHOI'O Pe3yIIbTaTa;
— C(OPMUPOBAHHOCT YMEHHS PEMIAT IPOCTHIE bu3udeckue 3ana4u;




.

e TOCTENEHHO BHICTPAMBATH COGCTBEHHOE EOCTHOE MUPOBO33PEHHE: OCO3HABATH IIOTPEOHOCTH
HT'OTOBHOCTE K CaMOOﬁpaBOBaHHEO, B TOM HHCIIE H B pa]\".'[KaX CaMOCTOSTEILHOH JEeATEIIEHOCTH
BHE IIIKOJIBI; !

e OLEHHUBATh JKM3HCHHBIC CHTYAllHH C TOYKH 3peH Hus 6C3OHaCHOFO 06pa3a JKH3HH H COXP&HCHI/I}I
300pPOBBA; ::

e  OLIEHHMBATEH 3KOJOTHYECKUI PUCK B3AMMOOTHOIIEHHH Y€T0BeKa U IIPUPOIbL;

e (hOpPMHPOBATH YKOJIOTHIECKOE MBIIIEHHE: YMEHHE OLEHUBATH CBOIO JIEATENBHOCTE U
TIOCTYIIKH JAPYTHX MIONEH C TOYKM 3pEHMs COXPaHEHHs OKPYIKAIOLIEH Cpe/ibl - TapaHTa JKU3HH U
Omaromomy4ns rozieid Ha 3emue;

e (opMHpPOBATE OTBETCTBEHHOE OTHOIIEHUE K YYEHUIO, TOTOBHOCTHU U CIIOCOOHOCTH
obyyaromuxces K caMOpa3sBUTHIO U caM000pa30BaHUIO HA OCHOBE MOTHBAIHH K 00YYIEeHHUIO U
TO3HAHUIO, 0CO3HAHHOMY BBIOOPY M MOCTPOEHUIO JaNbHEHTIIEH WHITUBH Ty ATHHOH TPASKTOPUUI
obpasosanys Ha Oa3e OPUEHTHPOBKH B MHDE Ipodeccuil ¥ IpodecCHOHAIBHBIX PEANOYTEHHI
C Y4E€TOM YCTOMYMBBIX [103HABATENILHBIX HHTEPECOB;

e  (DOPMHUPOBAHHUIO LEIOCTHOIO MUPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKH U pGLuGCTBeHHOITI [IPAKTHKE, YYHTBIBAIOLIETO CONHANBHOE, KYJIBTYPHOE,
A3BIKOBOE, JIyXOBHOE MHOT000pa3yie COBPEMEHHOTO MHUPA;

o (HOPMHPOBAHKIO TOTOBHOCTH U CIOCOOHOCTH BECTH JHAIOT C IPYTHMH JIFOIBMHE U JIOCTHTATh B
HEM B3aMMOITOHMMAHHS,

° KOMMYHHKaTHBHOH KOMIIETEHTHOCTH B OOINEHHHM M COTPYIHHYECTBE CO CBEPCTHUKAMH,
CTapIIMMH U MIIAIIIMMHE B IIpolecce 0Opa3oBaTeabHOR, 00IIECTBEHHO OJIE3HOH, yueOHO-
UCCIIEJIOBATENLCKOM, TBOPUECKOH U JPYyTrUX BUIOB IEeSTEIHHOCTH,

MeranpeameTHbie Pe3yabTATHI:
Pezynamuenvie YY/[
oby4aromuiics HayyurTes:

|

e  CaMOCTOSTENBHO OOHApYKUBATh U POPMYIUPOBAThH yuebHyto npobiemy, oNpenessTs Lelb
yueOHOH ,uesITeHBHfocm;

*  BBIIBUIaTh BEPCHU pellleHHs TPoOIeMBl, 0CO3HABATh KOHEUHbIHA pe3ysbTaT, BHIOUpaTh U3
TIPEUIOKEHHBIX M HCKaTh CAMOCTOSTEIIBHO CPEICTBA IOCTHIKEHH S LIETIH;

e  COCTaBJIATH (MHAMBHIYaNbHO WK B IPYIINE) ILIaH PEIIEHHS IPOOIEME,

paﬁoTax 1o HJT&H}",ILCBCPSITB CBOM IEHCTBHSA C LEIBIO H, IIPH HE0OXO0UMOCTH, HCIIPaBIIATb
OITHOKH CBMOCTOS{TGJ'IE:HO;:

e B JHAJOre C YYUTEJEM COBEPINEHCTBOBATE CAMOCTOSTENBHO BHIpaOOTAHHbIE KDUTEPHH OLIEHKH,

e 00HapyxuBaTh ¥ GOpMyIHPOBATE yueOHYI0 IpobiaemMy 1m0 PyKOBOJICTBOM YUHMTENS;

e CTABHUTh LIEJIb AEATEILHOCTH HAa OCHOBE IIOCTABICHHOHN MIPOOIEMEL H IIpeararb HECKOIBKO
CII0CO00B €€ TOCTHIKEHHUS;

e CaMOCTOSTEIBHO aHAIW3UPOBATh YCIIOBHS JOCTUHIKEHUS [18JI1 Ha OCHOBE YUETa BEIIEIEHHBIX
YYHUTEJIEM OPUEHTHPOB JIEHCTBHUS B HOBOM y4eOHOM MaTepHUale.

® IMIIaHUPOBAaTh pecypcm A TOCTHEHHA 1SIIH .,

e  Ha3bIBATh TPYJHOCTH, C KOTOPBIME CTOJKHYJICS IIPH PEIIeHUH 3a]auH, U IPeaaraTh IyTH UX
npeononeﬂmﬂnsﬁe;raﬁm B JalbHEHINEH NEITEIEHOCTH.

i
Ilosnasamenvhvie YY/I
obyuarommuiics HayyuTCs:

°  aHaM3UPOBaTh, CPABHUBATH, KIACCH(HUIHPOBATE H 000011aTh (DAKTHI U SIBIESHHUS;

©  BBISIBIISTH IPUYUHBI U CIIEICTBHSA POCTHIX SBJICHUIL;

° OCYIIECTBIIATh CPaBHEHHUE, KJIaCCH(HKAIIMIO, CAMOCTOSITETEHO BEIOMPAs OCHOBAHUS 1
KPHUTEPHH JIJIs YKA3aHHBIX JIOTHYECKUX OTIEPAITHif;




e CTPOWTEH JIOTHUECKOE PACCY KIEHHE, BKIIFOYAIOIIEE YCTAHOBICHHE IIPUYUHHO-CIIeICTBEHHBIX
CBsI3€H; |

e CO3/1aBaTh CXEMATHYECKHUE MOJIENH C BBRIICICHHEM CYIIECTBEHHBIX XapakTepUCTHK 00BEKTa;

e  COCTAB/IATH TE3UCH], PA3IMUHEIE BUILI IIAHOB U KOHCIIEKTOB (IPOCTBIX, CIOKHBIX | T.I1.);

e 1npeoOpa3oBHIBATH PHlbopmaumo W3 OJTHOTO BUZA B APYyTo# (Tabiummy B TEKCT H IIp.).

YMETB OIPEAEIATh BO3MOKHBIE HCTOUYHWKH HEOOXOIUMBIX CBEIECHHM, TPOU3BOAUTH TOUCK
uH(OpPMANUK, aHATH3UPOBATh ¥ OI[CHHBATE €& J0CTOBEPHOCTH;

®  OCYLIECTBJISTH PACILIMPEHHBIN MOUCK HH(MOPMALIMH C UCIOIb30BAaHUEM PECYPCOB OHOIHOTEK U
WuTepnera;
e IIPOBOAUTL HAOIIOJCHUE U SKCTIEPUMEHT 110l PYKOBOJACTBOM YUIHTEIIS;

JIABATE OIIPE/eSICHUS TOHATHSM;

e yCTaHaBIUBATH HpI%I‘IHHHO-CHﬁ,I[CTBGHHbIE CBA3H;

o 0000MAaTh IOHATHS — OCYIIECTBISIET JOTHYECKYIO ONEPAIHIO TePeX0/ia OT BHIOBBIX
IIPH3HAKOB K POJIOBOMY TIOHSTHIO, OT ITOHATHS C MEHBIINM 00BEMOM K TIOHATHIO ¢ OOJIBITHM
00BEMOM; |

° OCYWIECTBJIATH CPaBHEHHE M KJIACCH(DHUKAIIUIO, CAMOCTOATEIHFHO BEIOHpas OCHOBAHUS U
KPHTEPHH /I YKa3aHHBIX JIOTHYCCKUX ONCpalHii;

® CTPOHTH JIOTHYECKOE PACCYKJICHHE, BKIIOUAOIIee YCTAaHOBIEHHE IPUIMHHO-CIIEICTBEHHEIX
CBSI3EH,

Kommynuxamuenuie YY/I:
obyuaronuiics HayYuTC:

°  CaMOCTOSTENbHO OPraHH30BLIBATE yueOHOE B3aUMOCHCTBHE B IPYIIIIE (ONpeaeaaTh obume
IIeNTH, PacpeeNsTh POJIM, JOTOBAPUBATECS APYT C IPYTOM U T/I.);

e cobmonaTe HOpMbI IIyOIMYHOM PEYH U PErTIAMEHT B MOHOJIOIE U JIHCKYCCHHU;

o (opMyIHPOBATE COGCTBEHHOE MHEHHE H TIO3HIHIO, APT'YMEHTHPYS HX;

°  KOOPIAMHHPOBATH CBOKO MO3MIIUIO C MO3UIUAMHE APTHEPOB B COTPYIHHUECTBE IIPH BHIPabOTKE
obmrero;

e YCTAHABIHMBAThH H CPABHUBATH PA3HBIE TOUKHU 3PEHMUS, MIPEIKIE YeM IPUHUMATE PEIIeHus |
Jenatk BeIOOp;,

o  CIIOPHTE M OTCTAHBATE CBOIO MO3MIMHIO He BPaXXIEGHEIM IS OIIOHEHTOB 06pasoM;

e  OCYILIECTBJIATHL B3aMMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE HEOOXOIUMYIO
B3aHMOIIOMOIIIb;

e YYHTBIBATH Pa3HBIE MHEHUS U HHTEPECE © 00OCHOBHIBATE COOCTBEHHYIO ITO3HUIIUIO.

|

Bbll]yct‘iﬂl’ll{ MOJIYYHT BO3MOKHOCTE HAYYHTHCH:

° CAMOCTOSTEIBHO CTABUTh HOBBIE yUEOHBIE LIETH U 3a/1a4H;

e  CaMOCTOATEIBHO CTPOMTH JKH3HEHHBIE ILIAHEI BO BPEMEHHOH [IEPCICKTHEE;

° IIpH IUIAHHPOBAHHUH JTOCTHIKEHUS Ieiell CaMOCTOSTETbHO ¥ a7eKBAaTHO YUHTHIBATE YCIOBUS U
CPEZICTBA HX JOCTIDKCHHS;

®  BBUICIIATE ANBTEPHATHBHEIE CIOCOOBI JOCTHKEHHS eI U BEIOHpaTh Hanbosee s hexTHBHEIH
cocof; "

°  AJIeKBATHO OLICHMBATL CBOH BO3MOJKHOCTH JOCTIDKCHHMS LICIH OIPEIeIEHHOMR CII0KHOCTH B
PA3IUYHEIX Cepax CaMOCTOSTETEHON e TeIbHOCTH,

® [POAYKTHBHO pa3pellars KOHMIMKTHI HAa OCHOBE yuéTa HHTEPECOB U MO3MUIIHH BCeX
Y4aCTHHKOB, IIOMCKA U ONEHKH albTepHATUBHEIX CIIOCOO0B paspelieH st KOH(IHNKTOB;
JIOTOBapHUBATECH M IPUXOIUTE K O0IIEMY PEIIeHHIO B COBMECTHOM NESTEILHOCTH, B TOM YHCIIE
B CUTYallHH CTOIKHOBEHHS HHTEPECOB,




—BBIIBHIaTh THUIIOTE3EI HA OCHOBE 3HAHHS OCHOBOIOIATAIONIHX qJHBH‘-ICCKHX BEKOHOMepHOCTGﬁﬂ
3aKOHOBRB, :

—CaMOCTOSATEIbHO HJIaHHPOBATE U IPOBOJHTE @HSH'—IGCKHE SKCIOCPHMEHTEL,

—XapaKTepH30BaTh rrobanbHbIE HpOﬁI[eMH, CTOSMIHE IIEPEN UEIIOBEYECTBO.




5.Copep:xaHue Kypca BHEYPOUHOI 1eATeIbHOCTH.

Kunemamura (5 1) _
DeMeHTHI BeKTOPHOM anre6pel. CKansgpHble H BEKTOPHbBIE GHU3NYECKHE BETUUHHEL.
OTHOCHTENIBHOCTE MEXaHMYECKOro ABIkeHus. Crucrems! oTcuéTa. Tpaekropus. I1yTh.
Ilepememenue. Cxopocts. Yckopenue. PaBHOMEPHOE M PaBHOYCKOPEHHOE TIPSAMOTHHEHHOE
JBIDKCHHE. PABHOMEPHOEABIIKEHHUE 110 OKPYIKHOCTH.
[ocranoska npo6nembr ueenenoparms. Onucanue cutyarun. ONUcaHye ¥ AHAIA3 CUTYALHH
BpaMKax TEKYLIEro MPOEKTa.
Hunamura (5 u)
Baaumoneticteue Ten. Cuna. Macca. 3akonst nunamuku Herotona, Cuna TSKECTH, BeEC,
HEBecoMOCTb. CHIlbl yIIPYTOCTH, CHJIBI TPEHHUS. 3aKOHBL: BCEMHPHOTO TsroTerus, I'yka,
Tperust. Mcnonb3oBanue 3aKOHOB MEXAHHMKH JIJIs OOBACHEHUS ABHIKCHNS HeOECHBIX TeN U IS
Pa3BUTHSI KOCMHYECKUX HccienoBanuil. DopMynuposka mpobiaemsl. AHammu3 crocobos
peruenus npobiemsl. CnocoGbl paspernienus Ipo-
6remel. Llens. CBHOETENBCTBO JOCTHIXEHHUS IEH. 3aKOHBI COXPaHEHMUS B MEXAHHKE.
Cmamuxa (6 1)
VimMnynbe marepuanbHOM TOUKA M CHCTEMBL VIMITYJIbC CHIIbI. 3aKOH COXpAaHEHHS UMITyJIbCA.
Mexanuueckass pa6ora. Mommocts. Mexanuyeckas SHEPrHs MAaTepHAIbHOH TOYKH H
CHCTEMBI. 3a- KOH COXPAaHEHHs MEXaHUYECKOW sHepruu. PaboTa CHIBI TSKECTH U CHITEI
YIIPYTOCTH. :
PaBHOBecue mMaTepHanbHOM TOUKM M TBEPHOro Tema. MomeHT cuibl. VeioBus pPaBHOBECHS.
PaBroBecue xumkocTy u rasa. JlasneHue.
Cmoco6 ybemuThes B JOCTHIKEHUH TIEH npoekra. [locranoBka 3ama4. PazOuenue 3amayun Ha
wark. CocTaBlIeHue IIIaHA e TeNLHOCTH, | [TaHUPOBAHUE IESTENLHOCTH B paMKax TEeKyIIero
IPOEKTA.
Monexynapro-kunemuueckas meopus udeansnozo zasa (5 u)
Monexynspro-kunerudeckas Teopust (MKT) cTpoeHHs BelnecTsa u eé 3KCIIEPUMEHTATLHEIE
JokasarenseTBa. AGCOMOTHas TeMiepaTypa. Mozems nieansHoro rasa. Jlapienue rasa.
YpaBHEHHE COCTOSHUS HAeaIbHOTo rasa. Y pasnenue Menjeneera-Knameitpona. ['a20Bb1e
3aKOHBI. ATperaTHble COCTOSHHES BellecTBa. BraxHocTh Bo3ayxa. Moaens cTpoeHus!
skunkoctedd. [Tonstue nokasatensera. MeTOLbI B CIIOCOGH! H0KA3aTETHCTRA. Crpykrypa
JI0Ka3aTeNbCTRA: TE3UC, API'YMEHTHI M IeMOHCTpanys. ITpaBHIa JeMOHCTPAIIHH.
Omnpozepixenne. BonpocHo-oTeTHas nponeaypa.
Octoevl mepmoounamuru (4 )
Buyrpennss sueprus. PaGota u Teruonepesaya Kak coco6sl n3MEHEHHS BHYTPEHHEH
SHEPruu. Y paBHEHUE TeloBoro banasca. [Tepseiif 3akon Tepmounamuky. Heo6patumocTs
TEIUIOBBIX IIporeccoB. [Ipunnune neictusa u KIIJ TemnoBsx MalumH.
AprymenTanus 4 yGesxxnenuye. IIpuemsr Beienus cnopa. Kpurepuu sddexrusroro
yOJIMYHOTrOBBICTYILUIEHNS. PaspaboTka miana BBICTYILICHHS.
Onexmpocmamura (4 4)
OJIeKTpHYeCKUe 3apsibl. 3aKOH COXPAHEHHS SJIEKTPHYECKOro sapsjga. 3akoH Kynona.
OnekTprdeckoe mose. HanpsmkEHHOCTh U MOTEHIHAN HIEKTPOCTATHIECKOTO MOJTS. [Tpunwn
cynepmosuiuu  nonei. [IpOBONHMKH ¥ [MONEKTPUKH B SMEKTPHYECKOM  IIOJE.
OnexTpoémkocts. Konmencarop.
PaspaboTka miana BeICTyILICHES. CMBICIOBBIE YACTH BHICTYIUICHHS. 3aKITIOUHTE/IbHAS YACTD
BEICTYTLICHHUS.
3axonwl nocmosrHo020 moka (44)
Iocrosmnerit anexrprueckuii Tok. Cuna roka. Conporusienye. [Tocne0BaTeNbHOE I
nmapaiensHoe
COCAMHEHHE IIPOBOAHUKOB. 3aKoH Jlxoyns-JleHna. DnekTpoasmkymas cuna. 3axor OMa mis
nomnHo#M nenu.BsaumoneticTsue ¢ aymuropueil. Llenesas ayanTopHsL. HesepOanbHbie
cpezcTBa. Harusneie Matepuanst. [TojiBeneHie HTOTOB IPOEKTA.

i




Dnexmpuueckuil mox 8 paznuynulx cpeoax (1 u)
DeKTPUUECKHiT TOK B IPOBOIHMKAX, 3IEKTPOJIUTAX, IOy IPOBOJHUKAX, I'a3ax U BAKyyMe.
Bo3MoKHBIE TIEPCIEKTHBBI IPOEKTA.

TEMBI HCCJIE,Z[OBATEII]:CKHX [IPOEKTOB

10 xnace

Anuzorponus Oymaru.

OnexTpoemkocTs. Konnerncaropsl. IIpuMenerne KoHeHCaTOpoB.BeTporenepaTop s
CHTHAJIbHOI'O OCBEIIEHHUSI.

Barisan Ha 3peHue ¢ TOYKH 3peHUS QU3HKH.

BiusiHyve MarHUTHEIX OYpb Ha 37M0POBbE YeNoBeKa. 3apoXKIEHHE H Pa3BUTUE HAYYHOTO
B3TJIAMIA HA MHP.

3amuTa TPAHCIOPTHEIX CPEICTB OT ATMOC(HEPHOTO NEKTPHYECTRA.

3Be3yp! - BakHeimui 06bekT Beenennoil. [llkana 3Be3HbIX BeuyuH.VI3roToBICHHE
Oatapen TepMonap 4 U3MEPEHUE TEMIIEPATYPBI.

UarotosiieHne caMoIeIEHEX IPAGOPOB U JIEMOHCTpPATTAY eHCTRYS MATHHTHOTO TIOJIS Ha
IPO-BOIHUK C TOKOM. |

Vi3MepeHue BpeMEHH PEaKIIiy YeloBeKa Ha 3BYKOBBIE H CBETOBBIE CHrHANIEL Mi3aMepenue
CHJIBL, HEOOXOIUMOU ISl pasphIBa HUTH.

VccnenoBanue 3aBHCHMOCTH CHITBI YIIPYTOCTH OT AedopMaIiyu.

HccnenoBanue 3aBUCHMOCTH ITOKA3aHMH TePMOMETPA OT BHEIIHUX yCIOBHUMA. IIpHHIMIT
paboThI IBE303NEKTPAYECKOH 3aKUTAIIKH.

W3sroTosnenue 1 HCIBITAHKE MOJIENIH TEJIECKOTIA.

Wayuenue npuHImna paboTsl JIOMUHECIIEHTHOH TaMnouku. Onpenenenue K11/l conmneanon
Garapen. =

Wzyuenue Tenno¢11{3aqecrmx CBOMCTB HaHOKpUCTALIOB. M3amepenue koaddumnuenta TpeHust
CKOJIB)KEHHS.

W3yueHue nBKeHES Tela, OpOIIEHHOTO 0 YTIIOM K ropH30HTY. M3ydenue
37IEKTPOMATHHTHBIX TOJIell GBITOBBIX TIPUOOPOB.

ApXUTEKTypa MOCTOB.

TTpoexT nrymou3ossiuuoHHble MATHLIIpoekT "YMHBIH nom".

IIpoext "[lIkopHAS METEOPOIOTHYECKAs CTAHIHS .

T[ToBEepXHOCTHOE HATSHKEHHE MBUIBHOTO ITy3bIpst. ManeHpKoe 4y10 y Bac foMa. MarHuTHEIE
I0JI4, UX W3MEPEHHsI U BO3/IeHCTBUE HA KUBHIE OPTaHH3MBI.

HccnenoBanue 3aBHCUMOCTH U3MEHEHUS KO3 GHUIMEHTa IIOBEPXHOCTHOI'O HATSHKCHUA
JKHIKO-CTH OT PasIHIHEIX (aKTopos.

Uccnenoranue KOJ‘ICGHHIHH TpyXHHHOro MastHuka. [udposas peructpanus 4 o6padoTka
JlaH-HBIX.

ViccienoBanue KoCMOoca. Opﬁmrm KOCMHMYECKHX alIaparTos.

VccienoBanue METOIOM BHE0AHAITM3a JIOOOBOTO COYAAPEHHs ABYX TeJl OJAMHAKOBOH MacCHL.
Hccnenosanue mosieta Tena, OpOIIEHHOT0 110/ YTIIOM K TOPH30HTY.

VccnenoBanue CBOMCTR CHera.

HUccnenosanue cememénefcrpnqecmx criocobHocTeil matepuanos.Mcecnenopanue
COIPOTUBIECHHUS Tena qenoaeica

WUccnenosanue cneic'rpa H3JIyYEHHs HCKYCCTBEHHBIX HCTOUHUKOB cBera.Mccmenopanue
sddexra Jonnepa B H3MEHEHUH CKOPOCTH.

UcTtopus oTkpeITHsS 3aJchOB ,I[HHEIMHKH Ha OCHOBE acTpOHOMMYECKUX HabmoneHui. KoMeTsl.
JlaBieHue CBeTa. "Comeqnmn Betep”.

Kpucrammer. Mx BBIpaH_[HBaHHe u npumenerue. Mainsie Tena ComHedHOH CHCTEMBI.

MeTtoe! acTpohU3HUECKUX UCCIIEI0BaHUH. PamruoTeIeCKOIIBL.

Mexanuka neopMupyeMbix Teil. MexaHHYeCKHe CBOHCTBA TBEPIbIX TEI.




MoGuIBHBIH Tene(OoH ¢ TOUKH 3peHus PU3UKH.

MoeTpoBaHye U HCCE0BaHHE Mpoliecca 00pa3oBaHusl IIAHETAPHBIX CHCTCM U HEPHBIX
nBIp. BusHKe yIBTpa3ByKa Ha OPTaHM3M YeioBeKa H yIbTPasByKoBas AMarHOCTHKA.
HeG6aronpyaTHEIE SKOJOTHUECKHE ITOCTECTBIS PaOOTHI TEIIOBBIX JBUTATENIEH.
HeHBIOTOHOBCKAS JKUIKOCTH. '

Heob6paTnmble u3MeHeHUs BO Beenenuod HOBEIE THIIEL KOCMUYIECKHIX JBUTATEIIEH.
[TepenaTo4Hble MEXaHU3MBI H HX BH/IBL.

[TnaHeTs 3eMHON IPYIIIIEL

[1naHeTHI-IUrasThL.
TTpu6Op 15 AEMOHCTPAIHY [a30BBIX Paspsios. PaBHOBECHe TBEPBIX Tell. BHIbI PABHOBECHS.
Pa3paboTka renepaTopa 3IeKTPOMAarHUTHEIX BOJTH U €r0 UCIIOJIB30BAHKE Ha ypOKax (bu3uKy.
Cucrtema 3emis - JIyna., CosHeuHBIE H JIyHHEIE 3aTMEHMUSL.

CoBpeMeHHBIE TIPEICTARIIEHHs 0 IporcxokaeHrH ConHeuHol cucTeMbl. COMHe HbIH
KOJIJIEKTOP.

Comure - 6kaiimas 3pe3za. Ctpoenue Comueunoii atMochepsl. CoHedHO-3eMHbIe CBA3H.
CtpykTtypa Bcenennoii. Ee pacmupenue. PeKTOBOE H3TyYEHHE.

TepMoTyBCTBUTEIbHBIE MATEPUATIBL

dusnuecKoe COCTOSHIE i XMMUUECKHUH COCTAB 3B€311. DBOIOLS 3Be3 1. bellble Kapiuky.
YepHbIe IBIPEL. ',

DIeKTpOMarHuTHEIE YCI:{OpHTeﬂPI MacChL JHEpIrus BETpa.

i




6. TemaTHuecKkoe NMJAHHPOBAaHHeE C ONpe/iesieHHeM OCHOBHBIX BH/10B
yue6noii neatenbuoctnl0 u 11 knace, 34 yaca (1 4B Hexes10)

Ne Ha3Banue TeMsbl Koau | Ilpumeuanue
4ecTB
o
4yacoB
Kunemarnka 5
1 Martemardueckdii  annapar (QU3MKH 1
2 PaBHOMEpHOE  MpPAMOJMHEHHOE NBHIKSHHE 1 IlpakTH4eckas paboTa ¢
HCIIO/Ib30BAHHEM
obopynosanus «Touka pocra»
3 JIBlKeHWe C TOCTOSIHHBIM  YCKOPEHHMEM 1
4 OrpengeneHue  KMHEMAaTHUECKHX 1
XapaKkTepPUCTHK C TIOMOLIBIO rPpaMKOB
5 KuHemarHka TBEPIbIX TEN 1
JlanaMuka 5
6 3akoHbl HetoTOHE 1
7 3aK0OH BCEMUPHOTO MPOEKTA 1
8 ITepBasi KOCMUUECKasi CKOPOCTh 1
9 Cuna ynpyroctu. 3akoH ['yka 1 TL.p. ¢ HeNOB30BAHHEM
obopynosanus «Touka pocTa»
10 Cuna TpeHus 1 IL.p. ¢ HenONIL30BAHUEM
| obopynosanus «Touka pocra»
11 Umnynsc Tena 1
12 Pa6ora. MowHocTs 1 IL.p. c HCHOIL30BAHUEM
: obopyaoBanus «Touka pocTa»
13 Kunetuueckas sHeprus 1
14 3aKOH COXpaHeHUA MEXAHWYECKOH IHEPrUU 1 IL.p. ¢ HenobL30BAHHEM
; obopyaosanns «Touka pocra»
15 | PaBHOBecHe TBEpAbIX Te 1
16 OcHOBBI THAPOAMHAMHKH 1
17 Ocnoenble nonoxenus MKT 1
18 OcnosHoe ypasnenre MKT 1
19 VpaBHeHKe COCTOSHHUSA ME€AIbHOTO rasa 1
20 ["a3oBbie 3aKoHBI. MI30mponeccsl. 1 I1.p. c Henob30BaHHEM
: o6opynoBanus «To4uka pocray
21 HaceimenHsiil nap. BnakHocts 1 ILp. ¢ HenoAL30BaHHEM
; obopynosanus «Touka pocran
22 BuyTpenuss sneprus . Pabora 1 I1.p. c Hcnob30BAHHEM
; obopygosanus «Touka pocTay
23 Vpaenenue Teruororo Hananca 1
24 ITepBblii 3aKOH TEPMOAMHAMHKH 1
25 KITJT TenaoBbIX ABUTATENEH. 1
26 | 3akou Kymona !
27 HanpskeHHOCTb |
28 DHeprus 31eKTPOCTaTHYECKOrO NoJis
29 BnektpoemkocTh, Konpencarop. IL.p. c HCNOJIL3OBAHHEM
| obopynoBanus «Touka pocTa»
30 [MocTosHHbIN TOK. CONPOTUBIEHKE. 1 IL.p. ¢ ueno/ib30BaHHEM
: obopynosBanus «Touka pocTa»
31 3axon Oma. CoenliHeHNe NPOBOJHUKOB. 1 ILp. c HCHOJABL30BAHHEM
obopyaosanus «Touka pocray
32 PaboTa 1 MOIIHOGTh TOKA 1 IL.p. ¢ HCcHOJIb30BAHHEM
! obopynosanus «Touka pocTa»
33 3axon Oma 115 NOJIHOH LIENH. 1




8. IlnanupyembIe pe3y/ibTaThl H3yYeHHsl Kypca BHEYPOYHOM AesiTeJbHOCTH.

B pesynsrare usyuenns Kypca BHEypOUHOM A€STENEHOCTH «OKCIIepUMeHTAIbHAs 1ab0paTopHs
ApXHMe1a» Ha YPOBHE CPeIHEr0 06Imero obpa3opaHus:

Brinycknuk Ha 6a30BOM YpOBHE HAYUHTCS:

—ACMOHCTPHpPOBATE HAa NPHMEPAX POjib W MeCTO (u3uku B (JOPMUPOBAHMH COBPEMEHHOI

Hay4HOH KapTHHbI MUpa, B PA3BUTHH COBPEMEHHON TEXHUKH U TEXHOIOTHH, B IPaKTHYECKOH
JEATENILHOCTH JIFOACH;

—ACMOHCTpHPOBATh Ha IIPUMEPAX B3aUMOCBA3b MEXTY DU3UKON U IPYTUMH eCTECTBEHHBIMU
HayKaMu; !

® YCTaHABIMBATH B3aWMOCBSA3h ECTECTBEHHO-HAYYHBIX ABJIEHHH M HPUMEHATH
OCHOBHBIC(M3NIECKHE MOJIEIIH VIS HX OMCAHUA K OGBICHEHHUS,
® HCHOIR30BAaTh HMH(YOPMALMIO (DH3HYECKOrO CONEPKAHHS IIPH pELIeHHH
YueOHBIX, IPAKTHYECKAX, MPOEKTHEIX U HCCIEN0BaTeNILCKUX 3a1a4,
HHTETPHPYS HMHQOPMALMIO  H3PA3/IMYHBIX HCTOYHHKOB H KDHTHUECCKH ee OLIEHUBAS;
®  pasMYaTh M YMeTh HCIONB30BATE B YUeOHO-HCCIIENOBATEIBCKOM JIEATEIBHOCTH METOIBI
HAY4HOrO  mO3HaHWs (HAONIONEHHWE,  ONMCAHME, H3MEPEeHHE, SKCIIEPHMEHT,
BEUIBIDKEHUET HIIOTE3EL, MOJICTHPOBAHNUE U JIp.) U (hOPMBI HAyYHOTO HO3HAHHUS (haKTsL,
3aKO0HbI, TEOPHH),
¢ /ICMOHCTPHPYS Ha IPUMEPaX HX POJIb ¥ MECTO B HAYYHOM MO3HAHMH,

—TIPOBO/UTE NPAMEBIE H KOCBEHHBIC H3MEHEHHsT (DU3MYECKUX BEJIHYHH, BBIOHpas U3MEPUTENILHEIE
NpuOOPEIC yIeTOM HEOOXOAUMON TOUHOCTH H3MEPEHH, TIIAHUPOBATE X0/ H3MEPEHHH, TIOTyaTh

SHACHHE M3MEPACMOH BE/IMYMHBI U OLEHMBATH OTHOCHTEIBHYIO HOIPEIIHOCTE TI0
sajaHHEMbOpMyIaM;

—IIPOBOJIUTE HCCIICNI0BAHNS 32aBUCUMOCTEH MEXKITY (PHU3UUECKUMH BeTHUMHAMY: IPOBOIHUTE
H3MEPEHHS U OTIPEENATE HAa OCHOBE HCCIIEIOBAHMS 3HAYCHHE [1apaMeTpoB, XapaKTePU3YIOIHX

AHHYIO 3aBUCHMOCTD MEX/Ty BETHYHHAMH, ¥ JIENATh BEIBOJ C YYETOM [OrPEIIHOCTH U3MEPEHHH;

—HCIIONb30BaTh [/ OMUCAHMUS XapaKTepa NPOTeKaHHsS (U3MUECKHX IPOLECCOB (GH3UUeCKHe
BEIHYKMHBI U IEMOHCTPHPQBATE B3AHMOCESI3E MEXTY HUMH;

—HCIIOB30BATh JUIS OIHCAHHS XapakTepa NPOTeKaHHs (DM3MYECKHX IMPOIECCOB (H3UUeCKHe
3aKOHBI CY4€TOM IPaHHIl HX TPUMEHHMOCTH;

—peliarTh Ka4eCTBEHHbIE 3a1a4H (B TOM YHCIIE U MEKTIPEIMETHOTO XapakTepa): HCIIOIb3YsI
MOJCIH, GU3MIECKHUE BEHIMHBI K 3aKOHEI, BEICTPAUBATS JTOTHYECKH BEPHYIO LEN0YKY 00BICHEHHS
(moxazarenscrBa) IPEIUIOKEHHOTO B 3a1a4e IIporecca (SBICHMs);

—PEHIaTh paCYETHBIG 3a1a4H C IBHO 3aJaHHON (hU3HUECKOH MOIENBIO: Ha OCHOBE aHAIH3a
YCIOBHS 3a/1a4H BBIAEIAT GU3HUECKYIO MOJIe/Ib, HAXOHT (usnuecKkre BeNHYUHBI U 3aKOHE,
HEOOXOIUMEIe U ,I[OCTEI.TO‘I;HI:-IG AL €€ pelleHns, IPOBOAUTE PACUEThI H IIPOBEPATh M0y IeHHbIIT
pe3ynbTar;

—YYMTBIBATE TIPAaHHUEI IPUMEHEHUS H3YYCHHBIX  (H3HYECKUX MOjeeit pu
PEIIEHHU(DH3HIECKHX H MEKIIPEIMETHBIX 3a1a4;

—HCIOJIE30BATE HHQOPMALMIO ¥ IPHMEHSTH 3HAHUS O TIPHHIIATIAX paboThl U OCHOBHBIX
XapakTCPUCTAKAX H3YYEHHbIX MAIIHH, IPUGOPOB U IPYTHX TEXHHIECKHX YCTPOMCTB AL PeLleHH s
NPAKTHYCCKHUX, YIeOHO-HCCIIEIOBATENbCKAX M TPOSKTHBIX 3a/1a4;

—HCIIOJE30BATE 3HAHMS 0 QH3UUECKUX 06BEKTAX H IIpoLecCcax B [IOBCEAHEBHOM XKU3HHU IS
obecrieueHns 6e30MaCHOCTU My ObpaLeHu ¢ MPHOOPAMHU ¥ TeXHHYIECKHMH YCTPOHCTBAMH, st
COXPaHCHH! 3I0POBbSA U COOIIONEHHS HOPM 3KOIOTHYECKOT0 TIOBEIEHUS B OKpyJKarole cpene, mis
TIPUHSTHS PELICHUH B MOBCEHEBHOMN XH3H.

Beiycknuk Ha 68.30]:30M YPOBHE IIOTYYUT BO3MOKHOCTH HAYYHTHCS:

- IOHUMATh M OPBSCHATh LENOCTHOCTE (DH3HUYECKOM TEOPUH, pa3Indarh TPAHHUIIEL €€
IPEUMEHMMOCTH U MECTO B PSIZLY APYTHX (DH3HIECKHAX TEOPHIA;

—BJIaJIETh IPUEMAMH TOCTPOCHHS TEOPETUYIECKHX JIOKA3ATEIBCTB, & TAKIKE TPOrHO3UPOBAHHS
ocobeHHOCTeH poTekanus (GH3HIECKUX ABNCHUH 1 IIPOTIECCOB Ha OCHOBE IOJIyYE€HHBIX
TEOPETHYECKUX BEIBOJIOB H I0KA3ATENBCTE;

— XapaKTEPH30BATH CUCTEMHYIO CBS3b MKy OCHOBOIIOJIArAFOIIUMH HAYYHEIME TTOHSTHIMHU
IIPOCTPAHCTBO, BpeMs, MaTepHs (BEIIECTRO, M0JIe), ABHKEHHE, CHJIa, SHEPIrHs;




Jlutepatypa:

1. ®enepanbHOro rocy1apcTBEHHOTO 06Pa30BATENBHOTO CTaHIAPTa CPENHEro 001Iero 06pasosa-
HUd, YTBEPHKIEHHOro npukasom Munncrepersa o6pasosanus u Hayku Poccniickoit Qenepanuu
ot 17.05.2012 Ne 413 (¢ u3MEHEHHUSAMH).

2. Illatanuna A.B. Paboyas mporpamma 1o y4e6aomy npeamery ®usuka 10-11 knacest /A.B.
Ilatamna. - M.: [Ipocsemenue, 2017r.

3. l'omy6 I'.B., [lepensiruna E.A., Uypakosa O.B. MeTogudeckoe mocobue mo 0CHOBaM IPOEKT-
HOH JEATENTBHOCTH MKOJbHUKAY, 2003T.

4. Kynam ML.A. JlocTuxenre TMIHOCTHBIX PE3YIIBTATOR yUalTHMECS Ha ypoKax busuku/ M.A.
Kynam. — Bonrorpazm: Yaurens, 2016.

5. Kynam M.A. DdexTruBHBIE MO/IEN OpraHk3aIFH MOATOTOBKH YIaIEXCsl K HTOTOBOH aTTe-
cranuu 1o ¢usuke. Yacts 1. IloaroroBka yyammuxcs k ['ocy1apcTBEHHOlN HTOTOBON aTTECTAINE
o pusuke B hopme OI'D: yuebro-MeTomuueckoe mocobue, — Mypwmanck: TAYTTO MO «HPO»,
2015. "

6. Komuduxarop sneMeHTOB cojiepranus H TpeGOBAHHIT K YPOBHIO TIOATOTOBKH oOyuaromuxes
JIIst TIPOBE/IEHNS OCHOBHOTO IOCYJapCTBEHHOT0 9K3amena 1o ®U3UKE, 2019.

7. CienuHKaIis KOHTPOJIBHIX H3MEPHTENbHBIX MaTepualios 11y nposenenus B 2019 roxy oc-
HOBHOT'O roCyAapeTBEHHOT0 3k3amena o ®U3UKE.

8. JleMOHCTpaHOHHbIN BapHAHT KOHTPOJLHEIX H3MEPUTENBHBIX MATEPHATOB UL [IPOBEIEHHUS B
2019 rosty ocHOBHOIO rocyapcTBEHHOTO 3k3ameHa no OU3UKE.

9.Kabapnur O. @. Dxcnepumenranbhbie 3aganus mo dusmke. 9 - 11 xo.; yueb. [ocobue s yya-
muxes 06mmeobpasosar. yupesxenuit O.0. Kabapmun, B.A. Opmog. - M.: Bep6ym-M, 2001. - 209
e, .
10. HTaxmaes H. M. ®@u3maeckuii sKCIIepUMERT B cpeHei mKole: Koebanus i BomueL. KBanTo-
Bast pusuka / H.M. Illaxmaes, H.W. ITapnos, B. Y. Teumyk. - M.: ITpocemenue, 1989. - 255c¢.
11.1Maxmaes H. M. ®usnyeckuit S5KCIEPHMCHT B cpenHei mKose: Mmexanuka. MonexyspHas (u-
3HKa. JlekTpoannamuka / H. I\/I1 [llaxmaes, B. @. Ilunos. M.: IIpocemenue, 1989; - 255 c.
12. Caypos FO.A. Monexynsphas ¢pusuka. dnexrpomunamuxa / FO.A. Caypos, T. A. Bytripckuii.
- M.: Ipoceemenne, 1989. - 255,
13.Puzuka. 10 knace. I'.5I. Msixkumes, B.b. Byxosues, H.H. Cotckuit.- M.: ITpoceemenyue, 201 8r.
VHbOpMaHOHHbIE 3IEKTPOHHBIE PECYPChL:

v/ http://www.ug.ru calfit «Yumrenbckas razeTay
v hitp://ict.edu.ru/lib/school-catalog xaranor «O6pa3oBaTensHEIE PeCypPCEl CETH HHTEDHET
IJIs OCHOBHOIO 00IIIETO U cpeiHero (HoaHOro) obimero 06pasoBanys
4 http:feior.edu.ru @exepanbusii HenTp HHOOPMALHOHHO-06pasoBaTeNbHBIX pecypcos MO PO
14. Metomuueckoe mocobue

C.B. JIososenxo, T.A. Tpymmusa. Peamusanus 06pa3oBaTeIbHbIX TPOrpaMM €CTECTBEHHOHAYYHOH U
TEXHOJIOTHYECKOH HAMpaRIeHHOCTEH 110 (PHU3MKE C HCIIONB30BAHMEM

obopyzoBaHusI IIEHTpa <<Toq1<a?p0cra» . Mockaa, 2021
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