Camapckou
obnactu,
/T CN=Kou4eTKkoB

~LC A

MUHUCTEPCTBO NIPOCBEINIEHUA POCCUICKOM ®EJIEPAIIIN

MunucrepcTBo o0pazoBanusi Camapckoi 00J1acTu

IOI'O-3AITA/THOE YIIPABJIEHUE MUHUCTEPCTBA OBPA3OBAHMUAA

PACCMOTPEHO

METOINYECKUM
00BEIMHEHNEM TOUYHBIX
JTUCIIUILIAH

[Tporokom Nel
oT «28» aBrycra 2026 .

[TPOBEPEHO

kyparop BP I'bOY COILU
Ne3 r.o.YamaeBck

CAMAPCKOM OBJIACTH
I'BOY COII Ne 3 r.o.YanaeBck

YTBEPXJIEHO

nupekrop I'bOY COIII
Ne3 r.o.YamaeBck

Peruna E.A.
oT «28» aBrycra 2026 r.

Kouerkosa E.A.
ITpuxas Ned1-op
oT «28» aBrycra 2026 .

PABOYAS ITIPOI'PAMMA KYPCA BHEYPOUHOU JESATEJIBHOCTH

r.o. Yanmaesck 2026

«®Du3uKa B IKCIEPUMEHTAX»
JUTs o0yuaromuxcs 7-9 kiaccoB

(peanuzyetcs B 7,8 Kiaccax)



MOSACHUTEJIBHASA 3AIINCKA

OO0mas xapakTepucTUKa Kypca

PabGouass mporpamma Kypca BHeypouHOl pestenbHocTd «®Duzuka B
HKCIIEPUMEHTax» pa3zpaboTaHa B COOTBETCTBUU C TPEOOBaHUSAMHU (eAepabHOTO
rOCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO OOIIETr0 00pa30BaHus
(®I'OC O0O) u HampapiieHa Ha OpraHU3aUI0 00y4YeHHs (PU3KKE, BHIXOSIIETO 32
pamMku (QenepanbHOl pabodeil mporpaMMbl MO (HU3UKE OCHOBHOTO OOIIEro
obopazoBanus (DPPII OOO) 6a30BOro ypoBHS, C y4E€TOM HCIOJb30BaHUS BHUIOB
JeSATEIbHOCTH 00YYaIOIIUXCsl, OTIIMYHBIX OT YPOUHBIX.

[Tpu pazpadotke [IporpamMMbl yYUTHIBAIUCH CIAEAYIOMINE IOKYMEHTHI:

— pacniopspkenue [IpaBurensctBa Poccuiickoit deneparuu ot 19 Hos0ps 2024
r. Ne 3333-p «OO0 yTBEpXJCHUU KOMIUIEKCHOTO IUIaHA MEPONPUSATUNA TIO
MOBBIIIICHUIO KaueCTBA MATEMAaTUYECKOTO M €CTECTBEHHO-HAYYHOTO OOpa30BaHUs
Ha niepuoa 10 2030 rogax;

— nucbMO MuHncTepceTBa npocsenienns Poccniickon @enepanuu ot S5 HIOIA
2022 1. Ne TB-1290/03 «O HampaBieHUU METOJUYECKUX PEKOMEHJALUN» T10
OpraHu3allid BHEYPOUYHOM JEATEILHOCTH B paMKax peaju3alid OOHOBIICHHBIX
dbenepanbHBIX TOCYJapCTBEHHBIX 00pPa30BaTEIbHBIX CTAaHAAPTOB HAYaIBHOTO
OOLIEro 1 OCHOBHOI'O 00IIETr0 00pa30BaHus.

AKTYyaJIbHOCTH Kypca

B ycnoBusx peammzanuMy CTPaTeTHYECKOW 3aJadyd  TO  JIOCTHDKEHHUIO
TEXHOJOTHYECKOTO CYBEpEHUTETa CTpaHbl Mepel] (PU3NYECKUM O00pa30BaHHEM B
YHUCJIC TJIABHBIX TOCTABJIEHBI CIEAYIOIIME IETU: TOJTOTOBKa OOYYalolUXCsi B
npoiiecce 00ydeHus: ¢Gu3NKe K BBHIOOPY Mpodeccuil, CBA3aHHBIX C Pa3BUTHEM
€CTECTBEHHBIX HayK U TEXHOJIOTHH; Pa3BUTHE TBOPUYECKUX U HCCIEIOBATEIHCKUX
crocoOHOCTe  oOydarommxcs. BaXHBIM  KOJMHMYECTBEHHBIM  MOKa3aTeeM
TOBBINICHUS WHTEpeca K (U3HKE SBISACTCS POCT KOJMYECTBA BBHITYCKHUKOB,
BBIOMparonux (GU3NKy Ha TOCYJapPCTBEHHON UTOTOBOM aTTeCTaIlIH.

OcBoenne  [IporpamMmbl  CHOCOOCTBYET  MOBBIMICHUIO  MOTHBAILUU
OOyJaroIMXcs K U3YYEHUIO (PU3UKH, TO3BOJISCT UM HA MPAKTHKE MTO3HAKOMHUTHCS C
bU3MYEeCKUMHU  SBIICHUSMH,  OKCICPUMEHTAIILHO  U3YYUTh  (U3HUYECKHE
3aKOHOMEPHOCTH, Pa3BUTh HMMEIONIUECS W TPUOOPECTH HOBBIC MPAKTHUECKHUE
YMEHUS U HaBBIKU B 00JIACTH TIJIAHUPOBAHMSI, TIOJTOTOBKH, MPOBEJICHUS, aHAIHN3a U
UHTEpHpeTauun  (QU3MYECKOTO  DKCIEPUMEHTa,  HAYYUThCA  IPUMEHSTh
TEOpEeTUYECKHE 3HaHUS i1 OObACHEHUS] (PU3NYECKUX SIBJICHUN U MPOIECCOB, HE
TOJIBKO JJISI PEIICHUS PACUETHBIX 3aJa4 BHICOKOTO M OJUMIIMAIHOTO YpOBHEU
CIIO)KHOCTH, HO W B CHUTyallMsX >XU3HEHHOro xapakrtepa. IIpemycmoTpeHHbIe
[Tporpammoii BuBI OeATEILHOCTH (MHAWBHIyaTIbHAS W TPYNIOBas MPOCKTHAs U



UCCIIEIOBATENIbCKAsl ACSITENbHOCTh) CIOCOOCTBYIOT PAa3BUTHUIO MO3HABATENbHBIX,
PErYJIATUBHBIX M KOMMYHHMKAaTHUBHBIX YMeHUM oOyuaromuxcs. [Iporpamma
COOTBETCTBYET HUJI€€ MPUKIIAJHON HAPABIEHHOCTH, KOTOPasi, B YUCIIE IPYTUX UJIEH,
II0JIO’)KEHA B OCHOBY Kypca (PM3HMKH, M3y4aeMOI'O Ha YpOBHE OCHOBHOI'O OOUIETO
oOpa3oBaHMUs.

Kypc moxet ObITh BOCTpeOOBaH 00y4aroIMMUCS, KOTOPbIE UMEIOT HHTEPEC K
U3YYEHUIO (PU3UKU, TOTOBSTCS K YUYaCTHIO B OJMMIIHA/IaX MIKOJIHHUKOB MO (PU3MKeE,
IUTAHUPYIOT yIAyOJIeHHOe wu3y4deHHe (U3UKM Ha YpPOBHE CPEAHEro OOIIEero
oOpa3oBaHUs.

Heap m 3agaum Kkypca Peanuszanus BHEYpOUHOU JAEATEIBHOCTU SIBISETCS
HEOTHEMJIEMOM YacThl0 00pa30BaTEIBHOrO Ipolecca, o0ecrneunBasl B TOM YHCIIE
BO3MOYHOCTh (DOPMUPOBaHMS 00pPA30BATENBHBIX MPOrPaMM PA3IHYHOIO YPOBHS
CIIOKHOCTH M HAINPABIEHHOCTH C YY€TOM OO0pa30oBaTEIbHBIX MOTPEOHOCTEN H
CIIOCOOHOCTEN 00yJarOMXCsl, BKIIOYAs OJJAPEHHBIX JIETEH.

Heab Kypca — obecieunTh UHANBUAYAIbHBIE TOTPEOHOCTH 00YYAIOLIUXCS B
U3ydeHUU (U3MKH, B YCIOBUAX, KOrja y4deOHBIM IUIaH 00pa3oBaTelbHON
OpraHM3alvy IpelycMaTpuBaeT u3yueHue yueOHoro npeamera «Pu3nka» TOJIBKO
Ha 0a30BOM YpPOBHE.

[Iporpamma pa3zpaboTaHa ¢ y4eToM peKoMmeHAanui denepanbHoil paboueit
nporpaMmbl  BOCHHMTaHMSl. B 4YacTHOCTHM, OHA y4YWUTBIBa€T ICHXOJIOIO-
NeJaroruieckue OCOOCHHOCTH  COOTBETCTBYIOLIEH BO3PACTHOW  KaTeropuu
oOyuaromuxcs. [Iporpamma cnocoOCTBYeT JOCTHKEHUIO IMYHOCTHBIX PE3YIbTaTOB
OCBOEHMSI 00pa30BaTeIbHON MPOTrpaMMel 1o Gusuke B coorBeTcTBrU ¢ PI'OC OO0
Y COOTBETCTBYET CJIEAYIOIIMM OCHOBHBIM HAIPABIICHUSM BOCIIUTAHHUS:

1) marpuoTHYecKOoe€ BOCHHUTAHHUE: LEHHOCTHOE OTHOLIEHHE K JOCTHKECHHUSM
POCCUNCKUX YUEHBIX-(DU3UKOB,;

2) TpaxIaHCKOE M JYyXOBHO-HPABCTBEHHOE BOCIHWTaHUE: TOTOBHOCTh K
aKTUBHOMY Y4YacTHUIO B OOCYXJEHHH OONIECTBEHHO 3HAYUMBIX W OSTHYECKUX
npo0seM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM AOCTUKEHUHN (DU3UKY;

3) HEHHOCTH HAYYHOTO MO3HAHUS: OCO3HAHHUE LIEHHOCTU (DPU3MUECKON HAyKH
KaK MOIIHOIO HHCTPYMEHTa IO3HAaHHS MHUpPA, OCHOBBI PAa3BUTHUS TEXHOJIOTHUH,
BAKHEMIIENM COCTaBILAIOLIECH KyJbTYpPbl; OpHUEHTAMSA B JEATEIBHOCTH Ha
COBPEMEHHYIO CUCTEMY HAy4YHBIX MPEACTAaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHSA MPUPOABI; pa3BUTHE HAaydyHOH JIIOOO3HATEIBHOCTH, WHTEpeca K
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH;

4) TpynoBOE BOCIMTAHUE: UHTEPEC K IMPAKTUUECKOMY M3YyUEHUIO MPOQECCHid,
CBSI3aHHBIX C (PU3UKOMH;



5) 9KOJOTMYECKOE BOCIHTAHUE: OPUEHTAIMS HA MPUMEHEHUE (HU3HUECKUX
3HAHMM JIJIS pellieHUs 3a/1a4 B 00JIaCTH OKPY>KAIOIIEH CpeIbl.

U3yuenue xypca nanpasnero Ha hopmuposarue y 00yuanouuxcs:

— cHUCTeMbl (U3UYECKUX 3HAHUU KaK CHUCTEMOOOpa3yIoIIero KOMIIOHEHTa
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, KaK OCHOBBI JJIsi MOHUMaHUs (HU3UUYECKOM
CTOPOHBI SIBJICHUH OKPY>KaIOIIEro MUPA;

— MHTEpeca Ha MPOJOJDKEHHE OOydeHHMs Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMUs.

B pamkax penienusi OCHOBHBIX 3a/1a4 [IporpamMMebl 10JKHO OBITH 00€CTIeueHO:

— MpuoOIIeHHE O0y4arolmMXcs K CaMOCTOSATEIbHOW I103HABATEIbHOU M
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH, K HAYYHBIM METOJaM IMO3HAHUS;

— (popMupoBaHue y oOy4aromuxcsi MOTUBALIMN U Pa3BUTHUE CHOCOOHOCTEN K
U3Y4YEHUIO (PU3UKH;

— (hopmupoBaHHe y 00YHAIOMINXCS YMEHUI OOBSICHATH U OIICHUBATH SIBJICHHUS
OKpY’KaIOIIer0o MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, TMOJyYEHHBbIC MPH HU3YUCHHUH
(U3HKY, IPUMEHSATH UX MPU PEIICHUH ITPOOIJIEM B IOBCETHEBHOM KU3HU U TPYI0BOM
NeSITEIIbHOCTH;

— OCO3HaHue OOy4YaloIMMHUCSH LEHHOCTH (U3MUECKHX 3HAHUM B KU3HU
YEJI0BEKA, MTOBBIIIEHUE YPOBHS JKOJIOTMYECKOM KYJNbTYPBI, HENPUITUE NEWCTBUM,
MIPUHOCSIIMX BPENl OKPYKAIOIIEH CPENE U 310POBBIO JIFOJEH;

— mnpuoOpereHne OOyYarOUIMMHUCS OMNbITa CAaMOMNO3HAHMS, KIHOYEBBIX
KOMIETEHIINA, HEOOXOIUMBIX JIJISl pa3TUYHBIX BUJIOB IEATEIHLHOCTH.

MecTo Kypca B 00pa3oBaTeJIbHOM Iporecce

Bo ®I'OC OOO nnsa o6si3aTeabHOTO OOY4YEHUs YTBEPXKIEHBI JIBA YPOBHS
OCBOCHHMsI pabouyux mporpamm Mo (¢usuke: 6a30BbIi U yriayOJIeHHBIN, HAaUNHAS C 7
kiacca. Copeprxanue mporpaMmbl o (usuke (YrryOJIeHHBIH yPOBEHb) HAPABICHO
Ha YJIOBJIETBOPEHUE MOBBIIIEHHBIX 3alPOCOB 00YYAIOIIUXCS, CTPEMSLIUXCS K OoJiee
rJIyOOKOMY OCBOCHMIO MPEIMETHBIX pe3ynbTaTtoB. [Iporpamma Kypca BHEYpOUHOUH
nestenbHOCTH « TpyaHbIe BOMPOCHl (PM3KKHY HAMpaBieHa HA paclIUpeHUE 3HAHUN
oOy4aroruxcs 1mo Gu3muKe Uit KIaccoB ¢ 0a30BBIM ypOBHEM 00yueHus (pu3uke.

Temartnueckoe MIaHUPOBAHKE B TPOrPaMMe Kypca BHEYPOUHOH eI TeIbHOCTH
«Tpynnsle  Bompochbl  (PU3UKKW»  COCTABIEHO TakK, YTO paclpeaesieHue
COJICPKATENbHBIX pa3felioB B HEM CHHXPOHU3UPOBAHO C  00s3aTENbHOMN
nporpamMmoit 6a30Boro ypoBHs. Peanuzauus copepxanus npeaiaraercs B gpopmax
U BUJAX JIEATEIbHOCTH, OTJIMYHBIX OT YpO4HbIX. CleayeT OTMETUTh, YTO JIaHHbBIN
KypC BBICTPAaUBAETCA HE TOJBKO HA PACHIUPEHHH (PUIUYECKOTO COJIEp KaHUs
0a30BOr0 YPOBHSI, HO M Ha MOBBIIICHUN YPOBHS CIOKHOCTH 3aj]a4, MpeiaraeMbIxX
JUTSL pEIICHUS.



Pabouas mporpamma Kypca BHEYpOUHOH AesITenbHOCTH «TpyaHble BOIPOCHI
¢u3MKN» MpenHa3HaueHa JJis peanusauuu B 7-9 kiaccax. @opMbl 1€ATEIbHOCTH
oOyJaronmxcs NpeayCMaTpUBalOT aKTUBHOCTh U CaMOCTOSITENBHOCTh, COYETAIOT
UHIMBUIYAJIBHYIO U TPYHIOBYIO (POpMBI pabOThI, OTJIIMYAIOTCS OT YPOUHBIX Oolee
IIMPOKUM  HCIIOJNB30BAHHEM  IIKOJBHOTO  (PU3UYECKOrOo  IKCIEPHUMEHTA,
MCCJIEI0BATENBCKON U MPOEKTHOM E€ATEIbHOCTH, PEILIECHUEM HECTAaHJAPTHBIX 3a/1a4
u gap. CTpyKTypupOBaHHME TEMAaTUYECKOro IuUlaHupoBaHus B I[Iporpamme
COOTBETCTBYET MOPSAAKY M3Y4YEHHS pa3/ieioB U TeM (U3UKH 0a30BOTO ypOBHS B
OCHOBHOM IIKOJIE, TEM CaMbIM OOECIIEUMBAETCS MPEEMCTBEHHOCTh YPOUHOH U
BHEYPOUHOU JEATEIBHOCTH M BO3MOYKHOCTb OCBOEHHUS NPOrpaMMbl B TPYIIIAx
IIEPEMEHHOT'O COCTaBA.

Peanuzaums IlporpamMmbl mpennonaraeT CouY€TaHWE pPa3IUYHbIX BHUOB
nesTenbHocTH  oOydarommxcs. Jisg  rpynmoBoi  paboThl  MPEAYCMOTPEHBI:
JTUCKyccuu; paboTa HaJ NpoeKTaMH (BbIOOP TEMBI MMPOEKTA, INIAHUPOBaHUE padoT,
pacnpeneseHue poseil, B3aMMOOLICHKA IPHU BBINOJIHEHUH TPYIIOBBIX MPOEKTOB);
MOHTaX 3KCIEPUMEHTAIBHBIX YCTAHOBOK; MPOBEACHUE (UBUUYECKUX HU3MEPEHUM
0]l PYKOBOJICTBOM YUHWTENsl; 0OCYXIE€HHUE (PU3NYECKUX SIBJICHUM U IMPOLIECCOB;
000OCHOBaHUE MOJIENIEH TpPH PEIIEHWH pPACUETHBIX 3a7ad. B uHIUBUIYyaTbHOU
paboTre mporpaMMoil mperycMOTpeHbl: 00pad0TKa U MHTEPHpPETALUs pPe3yJbTaTOB
(bu3MYEeCKUX U3MEPEHUI; MOCTPOCHHE YCTHOIO WJIM MUCBMEHHOTIO O0OCHOBaHUS
IPU PEIICHUH KAYECTBEHHBIX 3ajay, 3allUCh CUCTEMbl YPABHEHUN U BBINOJHEHUE
MaTeMaTUYECKUX pacyeToB NPU PEIIeHHH 3a]ay; [OMCK, HHTepIpeTaus,
npeoOpa3oBaHue W NPUMEHEHHE  HMHQOpPMAIMM  €CTECTBEHHO-HAyYHOTO
coaepkanusi. Takue BUbI J€ATEIBHOCTH IOMOTAIOT pa3BUBATh y 00yYarouxcs, ¢
OJTHOM CTOpPOHBI, HaBBIKM BOCHPUATHS HOBOW HHGOpPMAIMU MpPU Pa3IUUHBIX
crocobax ee Mojauu, a ¢ APyroi — akTUBHOCTb, CAMOCTOSITEIbHOCTh U TBOPUECKOE
Hayauo. Peanuzanus [Iporpammel criocoOCTBYET HE TOJIBKO PACUTUPEHHUIO 3HAHUN U
yMeHuM oOyuvaromuxcsi B 00jnacTd (QU3MKM (4TO OPUEHTHPYET Ha BBIOOP
TEXHOJIOTUYECKOTr0 (MHKEHEPHOTr0) MpOo(duiis B CpeIHEN 1IKOJIE), HO U Pa3BUTHUIO Y
HUX YHUBEPCAJIbHBIX YUEOHBIX AEHCTBUA.

[Iporpamma Kypca paccuntana Ha 102 gaca B TeueHUE TpeX JIeT OOy4CHHUs B
7-9 knaccax mpu MPOBEJCHUH 3aHITUN OJUH pa3 B HEJENIO MO 1 akaieMU4ecKoOMy
yacy B 7 kjaccax, o 0,5 akaneMuyeckoMy 4yacy B 8 kiaccax u 1,5 akaieMH4ecKoMy
yacy B 9 Kiiaccax.

B 3aBUCHMOCTM OT KOHKDETHBIX YCJIOBMM peaju3allid OCHOBHOMU
oOpa3oBaTeNpHOM MporpaMMmbl M KOJMYECTBA OOYYAIOIIMXCS JAOIYCKAaeTCs
dbopmupoBaHre y4eOHBIX TPYII U3 OOYYAIOIIMXCS Pa3HBIX KIACCOB B Mpeaesiax
omHoit mapamienu. I[Iporpamma MOXET peaM30BBIBATHCS 00pa30BaTEILHOM



OpraHM3aleil camMoCTOSITeNIbHO JTHOO0 Ha OCHOBE B3aMMOJECHCTBHUS C JIPYTHUMH
OpraHU3alMsIMU, OCYLIECTBIIIOIIMMU 00pPa30BaTENbHYIO 1€ATEIbHOCTb.

ITpu peanuzauuu [Iporpammel 3ajaua yuyuTenst COCTOUT B TOM, YTOOBI CO3/1aTh
JU1s 00y4aroIuXxcst HEOOXOAUMBIE YCIIOBUS 171l IPUOOPETEHUS U pa3BUTHS YMEHUH,
CBA3aHHBIX C TMPOBEACHUEM OHKCIIEPUMEHTOB. JlJIsi pemeHuss 3Toil 3agauu
HEOOXOJMMO Hajguuue B KaOuHeTe (U3MKH CTaHJAPTHOTO OOOPYAOBAHUA,
KOMIUIEKTYIOIIMX M PAcXOAHBIX MaTepHalOB, TPEOYIOIIMXCA IJs MPOBEACHUS
sKcriepuMenTa. [lepeuens npeanaraeMoix padot chopMupoBaH TaKUM 00pa3oM, 4To
HOJIFOTOBKA K MX IIPOBEJCHUIO HE JI0J)KHA BBI3bIBATh CYIIECTBEHHBIX 3aTPyIHEHUIN
— Bce HeoOxoauMoe i peanu3auuu [Iporpammel, Kak mpaBuiio, 1100 HaAXOIUTCS B
kaOuHere GpU3UKU, TMO0 JOCTYITHO B MOBCETHEBHOM OBITOBOM OOMXOJIE.

Bropas 3amaya yuumtens mno peanu3zauuu IIporpammbl  cBsizaHa C
BO3MOYKHOCTBIO MOHCKAa, 0Opa0OTKM W MPEACTaBICHUS HHPOPMALMH HAYYHOIO
COJIEp>)KaHUsl TPU OpPraHU3ALMHU TPYNIOBOM IMPOEKTHOM W HCCIEA0BATEIIbCKOM
JesATeNbHOCTH. /{15 ycrnemHon peaiu3auu ClieHapueB IPOEKTOB PEKOMEHIYEeTCs
UCIIOJIb30BaTh IE€PCOHAIbHBIE KOMIIBIOTEPHl C YCTAHOBJIEHHBIMH O(HCHBIMU
IporpaMMaMu U JOCTYIIOM K ceTH VIHTepHET (Kak MUHUMYM OJWH KOMIIbIOTEP AJIs
KQKJIOM TPYIIIbI).

[To ycMOTpeHHIO YUUTENSI HEKOTOPBIE 3aHITUS MOTYT OBbITh MCKJIIOUEHBI WM
3aMeHeHbl. J[1 MOBBIIEHUSI UHTEpeca K MPAKTHUYECKOMY M3YyYEHHIO MpOQeccui,
CBSA3aHHBIX C (DU3UKON, pEeKOMEHIyeTcsi BHeCTHM B Ilporpammy permoHagbHBbIMN
KOMITOHEHT: 3KCKYPCUU Ha MECTHbIE NPEINPUATHUS, B PETUOHAIIbHBIE MY3€H, BY3bl U
KOJUIEJDKU TEXHUYECKOW HaIPaBJIEHHOCTH.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESATEJHbHOCTH
«TPYJAHBIE BOITPOCBHI ®U3UKWN»

7 KIIACC

Pa3znen 1. ®u3uka u ee poJib B NO3HAHUM OKPYKAKOIIEr0o MUPA

@u3nKa — OCHOBA PA3BUTHUS TEXHUKH U TEXHOJOTUN. DU3NYECKHUE BEIMYHNHBI
u ux wusMmepenue. Knaccudukanus wusmeputTenbHbIX npudbopos. IlorpemnocTts
IpsMOro u3MepeHus. MHTepBaibHOE IMPEACTABICHUE IOIPEIIHOCTH H3MEPEHUS.
[IoHsiTHE O MOrPEMIHOCTH KOCBEHHOTO M3MEpPEHMs. MeTox rpaHull I OLEHKH
IOTPEUIHOCTA KOCBEHHOTO U3MEPEHMUS.

IIposeodenue sxcnepumenma:

N3mepenne TeMiiepaTypbl IPU OMOLIH KUKOCTHOTO TEPMOMETPA U JaTYHKA
TEMIIepaTyphl.

W3mepenne oObema TBEpAOro Tejda C IOMOIIBIO MEH3YpPKH, 3aluCh
NOTPEUIHOCTH U3MEPEHHSI.

W3mepenuss pa3MepoB MallbIX OOBEKTOB C YKa3aHHEM MOTPEIIHOCTH
KOCBEHHOI'O U3MEPEHMUS.

I pynnogvie npoexmul IO UCTOPUU PA3BUTUS KOCMOHABTUKH.

Paszgea 2. IlepBoHayaibHbIe CBEICHUA O CTPOCHUM BELIECTBA

bpoyHOBCckOe nBmkeHHE. ArperatHble COCTOSIHHS BemlectBa. llonsatne o
KPUCTAJUIMUECKUX U aMOP(HBIX TBEPABIX TeJax. AHU30TPOIHUS CBOWCTB.

Ilposedenue sKcnepumenma: ONBITBI 1O HAOMIOAECHHUIO OpPOYHOBCKOTO
JIBYOKeHUS U quddy3un.

[IpakTryeckast paboTta mo MOCTpoeHuto kpuctamirmueckor pemretkn NaCl u
JPYTUX BEIIECTB U OOBSICHEHUIO aHU30TPOIIMH CBOWCTB.

Pa3nen 3. /IBukeHHe U B3aUMOAEHCTBHE TeJl

Cpenusisi ckopocTh. PasHble crocoObl omucaHus JBWXKEHUS (TaOIUYHBIM,
rpaduueckuit). I'paduku 3aBUCUMOCTEN BEIMYWH, OMHUCHIBAIOUIUX PABHOMEPHOE
nerkenne. CMmecn u cruiaBbl. [loBepxHOCTHAas W JMHEHHas MIOTHOCTh. Cuia
ynpyroctu. Cuita TpeHUs! CKOJIbXEeHMs. PaBHOAECTBYIOIIAS CHIL

IIposedenue sxcnepumenma:

W3mepenne cpeaHel CKOpocTH (ABMKEHHE MOJEIHM  AIEKTPUYECKOro
aBTOMOOWJIS, CKOJIbKEHHE OpycKa MO HAKJIIOHHOM MIIOCKOCTH U JIp.).

HccnenoBaHue 3aBUCUMOCTH CPEAHENW CKOPOCTU OpycKa IpH €ro ABUKEHUU
BHH3 T10 HAKJIOHHOM INIOCKOCTH OT yTJla HAKJIOHA TIOCKOCTH.

W3mepeHne >KECTKOCTH OJHOM MpYKHUHBl M KECTKOCTH JABYX MPY>KHH,
COEJIMHEHHBIX MEXKy CO00I MOCAEA0BATENBHO WK MMAPAJUIEIBHO.

HccnenoBanue pacTsyKEHUs MPYKUHBI OT MACChl TIOJIBEIIMBAEMBIX IPY30B.



HccnenoBanne 3aBUCUMOCTA CHUJIBI  TPEHUS CKOJBXEHHUS OT  CHJIBI
HOPMAaJIbHOTO JABJICHUS U HE3aBUCUMOCTH OT IUIOMIAN TOBEPXHOCTH CKOIbKEHUS.

[IpencraBienue pe3yabTaTOB UCCIEAOBaHUI B BHUE rpadUKOB C yKa3aHHEM
MOTPEIIHOCTEN MIPAMBIX U3MEPEHUM.

Pa3znen 4. /laBjieHue TBePABIX TeJl, s KUAKOCTEH U ra3oB

JlaBiieHre TBEpABIX TeN. [HAPOCTATUYECKOE [aBJICHUE B JKHUIAKOCTH.
ATtMmocdepHoe naBneHue. BoiTankuBaromias cuia.

IIposeodenue sxcnepumenma:

HccnenoBanre 3aBUCUMOCTH JIaBJICHUS, OKa3bIBAEMOTO YEJIOBEKOM Ha I10JI, B
3aBUCUMOCTH OT IUIOLIAAH OMOPbI (OOCHKOM, Ha KaOIyKax U T. I1.).

HccnenoBanre 3aBUCUMOCTH THAPOCTATUYECKOTO JIABJICHUS B KUIAKOCTH OT
ryounsl (¢ momomibto U-o0pasHoro MaHomeTpa M jAaruuka). HaOmronenue
MPOSIBIICHUSI aTMOC(HEPHOTO JIaBJICHMUS.

HccnenoBanre 3aBUCUMOCTH  aTMOC(EpPHOrO  MABICHUIO OT  BBICOTHI
OTHOCHUTEJILHO MOBEPXHOCTU 3EMJIH.

HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJAE OT 00beMa MOTPYKEHHOU B
KUJKOCTh YaCTH TeJa.

HUnousudyanvrwvle npoexmol:

Kaxk BrIOpaTh 00yBB 1J1s1 3710pPOBBSi?

Hctopust Bo3ayxoriaBaHusi 1 IPUMEHEHUE COBPEMEHHBIX a3pOCTaTOB.

N3yyenue npuHuuna paboTsl OatuckadoB, Oatuchep M ocoOEeHHOCTEH
CTPOCHHUS TITyOOKOBO/IHBIX )KUBOTHBIX.

Pazgea 5. PaGoTra u MOIIHOCTB. DHeprus

[Tonucnact. IIpocTbie MEXaHWU3MBI B IPUPOJIE U TEXHUKE. 3AKOH COXPaHEHUS
MEXaHUYECKON SHEPTHUU.

IIpogeoenue sxcnepumenma. MpOBEpKa yCIOBUS PaBHOBECHS pblUuara.

Perienne sxcrepuMeHTaIbHBIX 3a7a4 Ha COCTMHEHUS OJIOKOB.

8 KIIACC

Pa3nea 6. TenioBbIe ABJIEHUSA

Amnorporable  Momudukanuu  yriaepoga. I[loBepXHOCTHOE HaTsSIKEHUE,
cCMadyMBaHue, KamuuisipHbie siBlieHns. KoadpuimenT moBepXxHOCTHOTO HATSKEHUS.

TennooOmen u TerioBoe paBHoBecHe. 3akoH HproToHa—Puxmana. YpaBuenue
TEeIJI0BOro OanaHca.

W3meHenue BHyTpeHHEW sHepruu mpu (a3zoBbix mnepexopax. I'paduueckoe
MPE/ICTAaBICHNUE MPOIIECCOB HArPEBAHUS/OXJIAXK/ICHHUS BEILIECTBA.

TennoBble IBUTaTENM U 3alllUTa OKPYXAOIIE cpelpl. TerioBble TOTEPHU B
TEIJIOCETSX.

IIposeodenue sxcnepumenma:



BrIpamyBanue KpUCTaUIOB OBAPEHHOM COJIM WJIM MEJHOTO KyIopoca.

OnbITEl, JAEMOHCTPUPYIOIIUE IMOBEPXHOCTHOE HATSHDKEHUE, KalWJUISIPHBIC
SBJICHUS U SABJICHUS CMAYUBAHUS.

HccnenoBanue mpolecca TEmIO0OOMEHAa MNpU CMENIMBAHUU XOJIOAHOW H
ropsi4ei BOJBL.

HccnenoBanne Gpa3oBbIX MEPEXOIOB.

I pynnosvle npoekmovl no memam:

[Iporao3upoBaHne SKOJOTMYECKUX MOCIEICTBUNA UCTIOIb30BAHUS IBUTATEIICH
BHYTPEHHETO CTrOpPaHUs.

[IporHo3upoBaHuEe FKOJOTHUECKUX MOCIEICTBUN UCIIOIb30BaHUs TEILIOBBIX U
TUAPOSJIEKTPOCTAHIIMIA.

Pazges 7. diekTpu4yecKkue ¥ MAarHUTHbIE SIBJICHUS

Onexktpuzanus Ten. 3akoH Kynona. Onextpuueckoe mnone. DJIC B nenwu
MOCTOSAHHOTO TOKa. 3akoH OMa il TOJHOW Lenu. ODJICKTPUUYECKUE UENU U
MOTPEOUTENH DIICKTPUUECKON SYHEPTUU B OBITY.

JlelicTBUE MAarHUTHOrO TOJISI HAa MPOBOAHUK C TokoM. Cuna Awmmepa u
omnpenesieHne ee HarpabieHus. Cuna JlopeHla U omnpeneneHne €€ HalpaBJICHMUS.
YckopuTenu 3apsSKEHHbBIX YaCTHII.

DnekTporeneparop. CrocoObl MOTYyUESHUS JIEKTPUUECKON SHEPTUU. b

IIposeodenue sxcnepumenma:

DNeKTpu3alusi W OOBSCHEHHE DJIEKTPU3AIMU T, B3aUMOJCHCTBUE
3apsSKEHHBIX TEJL.

[IpoBepka mpaBWiIa CIOXKEHHUS HAIPSHKEHUHM TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUU JIBYX PE3UCTOPOB, MpaBujia ISl CUJIbI TOKAa MpPH MapajuieIbHOM
COEMHEHUU PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[TpoBepka BeImoIHEHUS 3aK0HAa OMa 7151 TOJTHOM LIETIH.

Omnpenenenue K111 narpeBarens.

HccnenoBanue AeHCTBYS MArHUTHOTO TIOJISI HA IPOBOAHUK C TOKOM.

HUnousuoyanvrwvle npoexmsi Ha IPUMEHEHHE CUIIBI AMIiepa u cuitbl JIopeHiia B
TEXHUYECKUX YCTPOMCTBAX.

I pynnosvle npoekmovi no memam:

DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

DKOJIOTMYeCKUe Mpo0JIeMbl SHEPTETUKH.

TomruBHbBIE AIEMEHTBI U AIEKTPOMOOMIIH.

9 KIIACC

Paznen 8. Mexannyeckue siBJICHUA



CrocoObl ommcaHUsT MEXaHWYECKOTO JBWKCHHUS. BEKTOpHBIE BEIWYWHBI,
OMEpaluyu C BEKTOpaMH, IPOEKUHUH BEKTOPOB. Paamyc-BEeKTOp MaTepHUaIbHOW
TOYKH, MEpPEMENIEHUE Ha IUIOCKOCTU. llepemenieHne mnpu paBHOYCKOPEHHOM
NPSIMOJIMHEMHOM JIBHKEHHH. ['padrueckast HTEpHpeTaius yCKOPEHHs, CKOPOCTH,
MPOICHHOTO MYTH U MEPEeMENICHUS sl MPSIMOJIMHENHOTO JABMXKEHHUS. [[BHKeHUE
Tena, OpOIIEHHOTO MO/ YTJIOM K TOpU30HTY. CKOPOCTh U YCKOPEHUE TP IBUKEHUN
M0 OKPY>KHOCTH. [[BH>KEHUE TEJ IO OKPYKHOCTHU MO/ ACHCTBUEM HECKOJIBKUX CHII.

3akoH bepHyuM 1 moabEMHAs cuila KpbLia.

3aKOHBI COXpaHEHHUS MMITYJIbCa U MEXaHHYECKOI SHEPruu
(ynpyrue/Heynpyrue cTojlkHoBeHus ). PaboTa cuibl.

IIposedenue sxcnepumenma:

OnpeneneHue YyCKOpPEHUs Tejda MpU PABHOYCKOPEHHOM JBHXKCHUHU IO
HAKJIOHHOM TTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH NYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

N3mepenue neproia u 4aCTOThl OOpAIIeHHs TeJla IO OKPY>KHOCTH.

OnbITHI, IEMOHCTPUPYIOIIKE JeHCTBUE 3aK0Ha bepHysum, n ux o0bsicHEHuE.

N3mepeHre KHHETUUECKOM YHEPTUM TeJla MO JJIMHE TOPMO3HOTO MyTH.

OmnpeneneHue pabOThl CUIIBI TPEHUS NMPU PABHOMEPHOM JBUKEHUU Teja IO
TOPU30HTATIBHON TOBEPXHOCTH.

I pynnosvle npoexmoi 0 TEMaM:

HcTopust pa3BUTHA OTEYECTBEHHOW IPAXKIAHCKOW aBUAIINH.

Cyna Ha TOABOAHBIX KPBLIbSX.

AHTHKPBIJIO Ha CKOPOCTHBIX aBTOMOOMJISIX.

JIBrkeHne noe3ia Ha MarHUTHOM TTOAYIIKE

Pa3znen 9. Mexannueckue KoJ1e0aHUS U BOJIHBI

N3mepenue yckopeHus CBOOOIHOTO TajieHusl. PacipocTpaHeHue u oTpakeHue
3BYKa B Pa3JIMYHBIX Cpeaax.

IIposedenue uccnedosarnuii:

N3mepenne yckopeHusi CBOOOTHOTO TaACHHUSI.

Omnpenenenre rpaHUll YaCTOTHI CIBIIITMMBIX 3BYKOBBIX KOJICOAHMIA.

Hab6mronenue u 00bsiCHEHUE aKyCTHIECKOTO PE30HAHCA.

HccnenoBanre 3aBUCUMOCTH NIEPHOJIa KOJIEOaHUM MPYKMHHOTO MasTHUKA OT
Macchl rpy3a.

['pynrmoBbie MPOEKTHI IO TEMAM:

Hcnonb3oBanue 3BykKa (WM YyJIbTpa3ByKa) B TEXHUKE (IXOJOKaIMS,
yJIbTPa3BYK B MEIUIIMHE U JP.).



3BYKH B IPUPOJIE.

AHanu3 JaHHBIX O PETUCTPAIMU 3E€MIIETPSICEHHH W B3PHIBOB C MOMOIIBIO
celiCMHUYECKHUX BOJIH.

Nutepdepenius u qudpakxiiys BoJIH Ha TOBEPXHOCTU BO/IBI.

Pa3znen 10. CBeToBbI€E AABJICHHUS

AHanu3 1 00BSICHEHUE ONITUYECKOTO MUPaXKA.

[IpoBeneHne SKCIIEpUMEHTA:

N3MeHeHns1 ONTUYECKON CHJIBI ITPU CIIOKEHUU TOHKUX JIMH3.

OnpITEI IO BOCIHPHUATHIO IBETA MPEAMETOB IPU WX HAOJIIOJCHUHU dYepe3
IIBETOBBIC (PUIIBTPHI (IIBETHBIC OUKH ).

I’ pynnoswie npoexmui:

OnTudueckuii CBETOBO/I.



INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

Peanuzanuss mnporpamMmbl Kypca BHEYPOUHOM JesTeNIbHOCTH «TpyaHbIe
BOMNPOCHl (PU3UKW» HampapiieHa Ha OOECHEYEeHHE TOCTHKEHHS OOydYarolUMUCS
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

1) maTpuoTHYECKOro BOCIUTAHUS: [IEHHOCTHOE OTHOIIEHUE K JOCTHXKEHUSIM
POCCUICKUX yUEHBIX-(DU3UKOB;

2) TpaXJAHCKOTO U JYyXOBHO-HPABCTBEHHOTO BOCHHUTAHMS: TOTOBHOCTh K
AKTUBHOMY Y4YaCTHUIO B OOCYXKJCHHH OOIIECTBEHHO 3HAYUMBIX W OITHYECKUX
po0sIeM, CBI3aHHBIX C MPAKTHYCCKUM IMIPUMEHEHUEM JOCTHKEHUN (HHU3UKU;

3) IEHHOCTH HAYyYHOTO IMO3HAHMS: OCO3HAHWE IICHHOCTH (PU3NYECKON HAYyKU
KaK MOIIIHOTO HWHCTPYMEHTa TO3HAHWS MHpPA, OCHOBBI PA3BUTHS TEXHOJOTHH,
BOKHEHUIIEH COCTaBISIIONICH KYJIbTYpbl; pa3BUTHE HAy4YHOH JIF0O03HATEIBHOCTH,
MHTEpeca K UCCIIeI0BATEIbCKON e TEIbHOCTH;

4) GopMupoBaHusi KyJIbTypbl 3JJOPOBbS U SMOIIMOHAIBHOIO OJaromnoIyqus:
OCO3HaHWE IIEHHOCTH Oe3omacHoro o0Opa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTH TIpaBWJI O€30MacHOTO TIOBEACHHS Ha
TpaHCIIOPTE, Ha JOporax, C OJJICKTPUYECKUM W TEIUIOBEIM OOOpYJIOBAaHHEM B
JIOMAITHAX yCIIOBUSX;

5) TpymOBOTO BOCIHUTAHUS: AKTHBHOE YJacCTHE B PEIICHUH MPAKTHYCCKUX
3aJ1a4 TEXHOJIOTMYECKOU 1 COIMAIbHOM HAMPaBIEHHOCTH, TPEOYIOMIUX B TOM YUCIIE
U (PU3NYECKUX 3HAHUN;, WHTEpPEC K TMPAKTUUYECKOMY H3YyUYCHUIO MpOodeccui,
CBSI3aHHBIX C (PU3HUKOIL;

6) PKOJOTHYECKOTO BOCHHUTAHUS: OPHUCHTAIUS HAa MPUMEHEHUE (U3MYCCKUX
3HaHMM JJIS peIIeHUs 3a7ad B 00JIACTH OKPYJKAIOIIEeH Cpenbl, IUIaHHPOBAHUS
MTOCTYITKOB M OIEHKH MX BO3MOYKHBIX MTOCJICICTBHM ISl OKPYKAIOIIEH CPE/Ibl;

7) ananTainuy K M3MEHSIOIIUMCS YCJIOBUSIM COIIMAILHON U TIPUPOIHON CPEIbl:
NOTPEOHOCTh BO B3aMMOJICHCTBUU TPHU BBITIOJIHEHUH MCCICIOBAHUN W MPOCKTOB
(bu3MYecKoi HAPaBICHHOCTH, OTKPHITOCTh OMBITY W 3HAHUSAM JAPYTHX; OCO3HAHUE
ne(UIUTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH B 00JIacTH (PUBHKWY;
IJIAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETECHUU HOBBIX (DU3WYCCKUX 3HAHUMH;
CTpPEMJICHHE aHAIM3UPOBATh W BBISBIATH B3aUMOCBS3H IPUPOJILI, OOIIECTBA H
HYKOHOMMKH, B TOM YUCJIE C UCTIOJIb30BaHUEM (PU3MUYECKUX 3HAHUM.

METANPEJMETHBIE PE3YJIBTATHI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUSL:

ba3oBble jornueckue aAecTBU:



— BBIBJSITh W XapaKTepU30BaTh CYIECTBEHHBIC TNPU3HAKH SBICHUU U
MPOIIECCOB;

— BBISBJISITH 3aKOHOMEPHOCTU U MPOTUBOPEUHs B pacCMaTpUBaeMbIX (hakTax,
JTAHHBIX U HAOJIOACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

— BBISBJISITh TPUYUHHO-CJICICTBCHHBIC CBS3U TPU H3YYECHUU (U3HUUCCKUX
SBJICHMA W TIPOIIECCOB, JIENIaTh BBIBOJBI C HCIIOJIH30BAHUEM JICIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYCHHH, BBIABUTATh THUIOTE3BI O  B3aMMOCBSI3SX
(bU3UYEeCKUX BEINYNH;

— CaMOCTOSITEJILHO BBIOUpPATh CIIOCO0 pelieHus: yueOHOU pu3nuecKkon 3a1auu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEIICHUS, BHIOOpP HamboJjee MOIXOJSIIETO C
Y4E€TOM CaMOCTOSITENIbHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarebcKue 1eiCTBUS:

— WCIONB30BaTh BOMPOCHI KaK MCCIIENOBATEILCKUA MHCTPYMEHT MO3HAHMS,
IPOBOJAUTH TIO CAaMOCTOATEIBHO COCTaBICHHOMY IUIaHY OTBIT, HECIOXKHBIN
(bU3UYECKUIT IKCTIEPUMEHT, HEOOJIBIIIOE UCCIEIOBAHUE (PU3UUECKOTO SIBICHUS;

— OIIEHUBATh HA IPUMEHUMOCTH U JJOCTOBEPHOCTH HH(DOPMAITUIO, TOTYUYEHHYIO
B XO0/I€ UCCJICIOBAHMS W HKCIIEPUMEHTA;

— CaMOCTOSITEIbHO (POPMYJIUPOBATH 0OOOIIIEHUSI U BBIBOJIBI TIO pe3yJibTaTaM
MIPOBEJICHHOTO HAOIIOIEHU S, OTIBITA, UCCIICIOBAHMUS;

— TPOTHO3MPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE (PUINIECKUX
MPOIIECCOB, a TAKXKE BBIABUTATH NPEANONOKEHUS 00 WX Pa3BUTUHM B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nunpopmanueii:

— MPUMEHSTHh Pa3IUYHbIE METOJbI, MHCTPYMEHTHI U 3aIlpPOCHl MPHU MOUCKE H
orOope WH(OpMAIMK WIM JAHHBIX W3 HUCTOYHHKOB C YYETOM MPEIOKEHHOM
y4eOHOM 3a71a4M U 3aJaHHBIX KPUTEPHEB,;

— BBIOWpaTh, aHAJIU3UPOBATh, CHCTEMATH3UPOBATh W WHTEPIPETHPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB B (OPM IIPEICTABIICHHUS,

— OIICHUBATh HAJCKHOCTh HH(POPMAIMH IO KPUTEPHUSAM, IPEIIOKCHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CaAMOCTOSTEILHO;

— CaMOCTOSITETILHO BBIOMPATh ONTUMAIBHYIO (QOpMy MpeaCcTaBICHUS
uHOpMAIIUU U WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
JTuarpaMMamu, MHOU Tpadukoil 1 X KOMOMHAITUSIMU.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJbHbIE YYeOHbIe 1eiCTBHUSA

Oo0uenue:

— BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

— B Xo0ze OOCYXJeHHs] y4eOHOro Marepuala, pe3ysbTaTOB JabOpaTOPHBIX
paboT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXTaeMOW TeMbl U



BBICKA3bIBaTh UJCH, HallEJCHHbIE Ha pEIIeHHWEe 3aJaud U MOAJAep)KaHue
OJ1arokenaTeIbHOCTH OOIICHUS;

— COIIOCTABJIISATh CBOM CYXKIIEHUS C CY>KIECHUSMU JPYTUX YYaCTHUKOB IMAJIOTA,
OOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIUI;

— MyOJIMYHO MPEJICTABIISTh PE3YIbTAThI BEITOJTHEHHOTO OMBITA, UCCIIEIOBAHMUS,
IIPOEKTA.

PeryisiTuBHbIe YHHBepPCaJbHbIe y4eOHbIe AeiicTBUS

Camoopranusanus:

— BBISIBIISITH TPOOJIEMBI JIJISl pEIICHUS B )KU3HEHHBIX U YYECOHBIX CUTYaIIUSIX;

— OpHMEHTUPOBATHCA B  PA3IMYHbIX MOAXOJaX MPUHATUA PELICHU
(MHIUBUYaJIbHOE pEIlICHUE, IPUHATHE PELICHUN B TPYIIIE);

— CaMOCTOSITENTFHO COCTABJIATH AITOPUTM peUICHHs (PU3NIECKON 3a]a4n WITH
IUIaH HCCIEJOBAaHUS C YYETOM HMEIOIIHUXCA PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MPEAJIaraéMble BApUaHThI PEIICHUH;

— ZienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CaMOKOHTPOJ/Ib, IMOIIUOHATbHBIH HHTEJJIEKT:

— J1aBaTh aJI€KBATHYIO OLIEHKY CUTYal[MH U [IpejiaraTh IIaH €€ U3MEHEHMUS;

— YUUTHIBaTh KOHTEKCT U NMPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh
Opu peUmieHUH Yy4eOHOW 3aJadud, aJanTHpOBaTh pEIICHHE K MEHSIOIUMCS
00CTOSATEIECTBAM;

— OOBACHATH MNPUYUHBI JTOCTHKEHUS (HEIOCTHMKEHUS) pPE3yJIbTaTOB
JESTENIbHOCTH, JaBaTh OLEHKY TNPUOOPETEHHOMY OIBITY, YMETh HaXOAWUTh
MO3UTUBHOE B MIPOU3OMIECIIEH CUTYALINN;

— BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

— OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LENU U YCIOBUSIM;

— CTaBHUTH ce0s Ha MECTO JIPYTrOro 4eloBeKa, TOHUMATh MOTHUBEI M HAMEPECHHUSI
ApYroro,

— MPU3HABATh CBOE MPABO HA OMIMOKY MPH pelieHNH PU3NIECKUX 3aa9 U B
YTBEPKACHUSIX HA HAYYHBIE TEMbI H TaKOE K€ IPaBo JPYroro.

NPEIMETHBIE PE3YJIBTATDI:

[TpenmeTHbie pe3yabTaThl ocBoeHUs [Iporpammbl yueOHOro Kypca K KOHILY
oOyueHus ¢ 7 Knacce:

— pa3nuyarth (QU3NYECKHE SBICHUS (MEXaHMYECKOE [BHKEHUE, TEIJIOBOE
JBIKEHUE YaCTHI[ BEIleCTBa, B3aUMOJCUCTBUE TeJ, arMoc(epHoe AaBieHHE,
MpEeBpaIlleHUs] MEXaHUYECKOM HSHEpPrud W Ap.) MO OMUCAHUIO MX XapaKTEePHBIX
CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3HUECKOE SIBJICHHE;



— pacro3HaBaTh TMPOSBICHUE W3YYEHHBIX (U3WYECKUX SBICHUNU B
OKpPYXaIOIlleM MHpe, MPU ATOM MEPEBOJUTH MPAKTUYECKYIO 3a7auy B YUYEOHYIO,
BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (PU3HUUECKUX SBJICHUIA;

— XapakTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SBJICHHUS U TMPOIIECCHI,
WCITIOJIb3Ysl IPAaBMJIA CIIOXKEHUS CUJI, 3aKOH I'yka, 3akoH [lackans, 3akoH Apxumena,
3aKOH COXPAaHEHUSI MEXaHUUYECKOM SHEPTUU U JIp.;

— ONHUCHIBATh M3YUYCHHBIC CBOMCTBA TeN U (PU3NUYECKHUX SBICHHUM, HCTIONB3YS
dbu3ndecKkue BETWYMHBI (Macca, IUIOTHOCTH BEIIECTBA, BPEMS, IyTh, CPEIHSSI
CKOPOCTb, CHJIa YIPYTOCTH, CUJIa TPEHUs, CUJIa TSXKECTH, BEC Tella, KHHeTHYeCcKas 1
MOTEHIUAJIbHAS YHEPTHUS U JIP.);

— OOBSICHATH U3YUYCHHBIC (PU3UUECKUE SIBJICHUS, MPOIIECCHI U CBOMCTBA TEJ, B
TOM YHUCJI€ B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, U
pemarb KaueCTBEHHBIE 3a/Jaud, 3aJauyd, TPEOYIOIIHME YHCICHHOIO OLICHUBAaHUS
XapaKTePHBIX 3HAYCHUN (PU3NUYECKUX BEJIIMUUH, PACUETHBIC 3a7a4M [0 U3y4aeMbIM
TeMaM Kypca (QU3UKH;

— MPOBOJUTH TPSMbIE M KOCBEHHBIE H3MEPEHHS H3YYEHHBIX (PU3UUYECKUX
BEJIMYMH C MCIOJIH30BAHUEM AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, 00OCHOBHIBATH
BBIOOp METO/1a U3MEPEHHUsI, PUKCUPOBATH TTOKA3aHUsI PUOOPOB;

— coOJoJaTh MpaBWiIa TEXHUKA O€30MacHOrO Tpyaa IMpu  pabore ¢
7a00paTOpHBIM  O0OpYJOBaHMEM, 3HATh MPUHIUII JACUCTBUS TNPUOOPOB U
TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOILIAIOIIHECS COCYBI,
OapomeTp, pblyar u ap.

[IpeameTHbie pe3ynbTaThl ocBoeHUs [IporpaMMbl yd4eOHOTO Kypca K KOHILY
oOy4deHus ¢ 8 Knacce:

— WCIMOJBb30BaTh TOHATHS (arperaTHble COCTOSIHHSI BEIECTBA, CIOCOOBI
W3MEHEHUSI BHYTPEHHEW DSHEPIrUM, JJIEMEHTAPHBIA JJIEKTPUYECKUU  3apsii,
MPOBOJAHUKH, TOJYIPOBOJHUKHU, TUAICKTPUKH, UCTOUHUKU TOCTOSHHOTO TOKa,
AIIEKTPUUYECKOE T0JIe, MATHUTHOE MOJIE U JIP.) U CUMBOJIMUECKUHN A3bIK (PU3UKHU MPHU
pelIeHUH Y4EOHBIX U MPAKTUYECKUX 3a/aY;

— pasnuuaTrh SBJIEHUS (TEIJIOBOE pPABHOBECHE, HCHApeHUE, KOHJEHCAIus,
TJIaBJICHUE, KPUCTAJUIM3AlMS, KUIICHUE, CIIOCOOBI TEeTUIonepenayu, dJIeKTprU3aIius
TEJI, B3aUMOJCKUCTBUE 3apsAJOB, JCUCTBUE DIICKTPUYECKOrO TOKA, JCUCTBHUE
MAarHMTHOTO TOJISI HA MPOBOJHUK C TOKOM M Jp.) MO OMUCAHUIO MX XaPaKTEPHBIX
CBOMCTB U Ha OCHOBE ONBITOB, JJIEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

— ONUCHIBaTh M3YUYEHHBIE CBOMCTBA Ted U (DU3NYECKUX SIBIICHUN, UCTIONB3YS
bu3nueckue BEIMYMHBI  (TeMIlepaTypa, KOJIMYECTBO JHEPruu, YyJelbHas
TEIUIOEMKOCTh BEIIECTBA, yJEJibHAas TEIUIOTa IUIAaBJIEHUS, YJeJibHas TeruioTa
napooOpa3oBaHuUsl, yJeIbHas TEIJIOTa CTOPAHUS TOIUTMBA, KO (OULIMEHT MOJIE3HOTO



JEHCTBUS TEIJIOBOM MAIllMHBI, OTHOCUTENIbHAs BIAXXHOCTh BO31yxa, pabora u
MOIIHOCTh 3JICKTPUUYECKOTO TOKAa W JIp.), TIPU OMHCAHWH MPABUIBHO TPAKTOBATH
(bu3MYECKUH CMBICT HUCTIOJIB3YEMBIX BEIHYWH, WX OOO3HAYCHUS W CIMHHUIIBI
(bU3HYECKUX BEIWYNH, HAXOIUTh (JOPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3NICCKYIO
BEITUYNHY C APYTUMHU GU3HUCCKIMU BETUIHMHAMM,

— XapakTepu30BaTh CBOWCTBAa Tel, (PU3UYECKUX SBICHUNA M MPOIIECCOB,
UCIIOJNIB3YSl OCHOBHBIE TMOJIOKEHUS MOJIEKYJISIPHO-KHHETHYECKONW TEOPUH CTPOCHUS
BEIIECTBAa, YpaBHEHHE TEIUIOBOrO OaiaHca, 3aKOH COXpPAaHEHUS JJIEKTPHUECKOTO
3apsna, 3akoH Kynona, 3akoH Owma, 3akoH [[xoyns—JIeHiia, 3aKoOH coXpaHEHUs
SHEPruM, IpPU HTOM pa3InyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U €ro
MaTEMaTUYECKOEe BhIPAKECHUE;

— 0OBACHATH M3y4YCHHBIC (PU3UUECKHE SBICHHS, MPOIECCHI, CBOMCTBA Tell, B
TOM YHCIIE U B KOHTEKCTE CUTYyallui MPaKTUKO-OPUECHTHPOBAHHOTO XapakTepa, U
pelaTh KaueCTBEHHBIE 33a/1a4H, B TOM YHCIIE TPEeOYyIOINUe YUCICHHOTO OIICHUBAHUS
XapaKTepHBIX 3HAYCHUH (U3NYECKUX BEIWYUH, pelIaTh pPAacUETHHIC 3aJadyd TIO0
U3y4aeMbIM TeMaM Kypca (GU3UKH;

— MPOBOJUTH TPSMbIE M KOCBEHHbIE H3MEPEHHS] W3YYEHHBIX (PU3UYECKUX
BEJIMYMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U U(PPOBBIX TPUOOPOB;

— pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA (KHUAKOCTHBIN TEPMOMETD,
TEPMOC, IBUTATENIb BHYTPEHHET0 CTOPaHuUs, PEOCTaT U Ap.).

[TpenMeTHbIC pe3yabTaThl OCBOCHUS MPOTPAMMBI yU4E€OHOTO Kypca K KOHILY
oOyuenus ¢ 9 Knacce:

— HCTOJB30BaTh MOHATUS (OTHOCHUTEIBHOCTh MEXaHHUYECKOTO JBHKEHUS,
MEXaHUYECKOE BOJHBI, 3BYK, UH(PPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIEC BOJIHBI,
IIKaja OJJICKTPOMATHUTHBIX BOJIH, HCTOYHHK CBETAa, CIHEKTP HWCIYCKaHUS U
MOTJIONICHUS U JIP.) U CUMBOJMYECKUHN SI3bIK (PU3UKHU TPU PEHICHUH YYCOHBIX U
MPAKTUYECKUX 3a7a4;

— pa3nuyath sBieHUs (CBOOOJHOE MajieHUe Tell, ABIKEHHE TI0 OKPYKHOCTH,
KOJIeOaTeIbHOE JIBIDKEHUE, BOJHOBOE [BIDKEHHE W Jp.) MO ONHCAHHWIO WX
XapaKTepHBbIX CBOICTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOMIMX JaHHOE
bu3HYecKoe SBICHHCE,

— pacro3HaBaTh TMPOSIBICHUE W3YyYEHHBIX (U3UYECKUX SBJICHUA B
OKpY’KarollleM MHupe (B TOM 4Hclie, (pU3ndecKoe sIBJICHUS B MPUPOJE), IPU 3TOM
NIEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B YU€OHYIO, BBIICIATH CYIIECTBEHHBIC CBOMCTBA
(mpu3Hakyn) GU3NYECKUX SIBICHUN;

— OMHCHIBATh W3YYCHHBIC CBOMCTBA TeN U (DM3MUECKUX SBICHHM, UCIIONB3YS
¢usznyeckue BENWYMHBI (CPEAHSsI W MTHOBEHHAs CKOpPOCTb Tela Mpu
HEPAaBHOMEPHOM JIBUKEHHH, YCKOPEHHME, YCKOpPEHHE CBOOOJHOTO MaJleHus,



UMITYJIBC TE€Ja, UMITYJIbC CUJIBI, IEPUO M YaCTOTa KOJIeOaHHi, TPOMKOCTh 3ByKa H
BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTellb MPEJIOMJICHUS Cpelabl U Jp.), MpHU
OMKMCAHUH MPABUIILHO TPAKTOBAThH (PM3UUECKUIN CMBICI UCIIOJIb3yEMbIX BEIUYHH;

— XapakTepu30oBaThb CBOWMCTBA TeJ, (PU3MYECKUX SIBICHUM U MPOLIECCOB,
WCITIOJIB3YsI 3aKOH COXPAHEHWsS YHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHUS, TTPUHITUT
CYINEPIIO3ULIUU CUJT, TPUHIIUI OTHOCUTENBbHOCTH ["anuies, 3akonbl HproTOHA, 3aK0H
COXpaHEHUs UMITYJIbCA, 3aKOH bepHYJUIH, 3aKOH OTPa)KEHUS U IPEJIOMIIEHHS CBETA,
dbopMyITy TOHKOW JTUH3BI, IPU STOM Pa3IM4aTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA
U €r0 MaTeMaTUYECKOE BhIPAKECHUE;

— pemaTh 3aJa4d M0 U3y4aeMbIM TEMaM Kypca, BBIOUpasi COOTBETCTBYIOILTYIO
bu3MUecKyl0 MOJENIb C HCIOJIb30BAaHUEM 3aKOHOB W (DOpPMYyJI, CBSI3BIBAIOIIUX
(dbu3nyecKre BeTNYNHBI;

— TPOBOJUTH TIPU HEOOXOJIMMOCTH CEPHIO MPSIMBIX W3MEPCHUM, OTpPEIesis
CpelHee 3HAYCHHE M3MEPSEeMON BEIMYMHBI M TIOTPEITHOCTh PE3YJIBTATOB MPSIMBIX
U3MEpPEHU, OOOCHOBBIBaTH BBIOOpP cmoco0a u3MepeHus: (M3MEPUTEIBHOIO
npubopa);

— CcoOJIoJaTh MpaBWiIa TEXHUKA OE30MacHOTO Tpyda IMpu paboTe ¢
J1a00paTOPHBIM 000PYI0BAHUEM, XapAKTEPU30BATh MIPUHITUT IEHCTBUSI TPUOOPOB U
TEXHUYECKUX YCTPOWCTB, WCMOJB3YI OCOOCHHOCTH (DM3UYECKUX SBIICHUM,
HEO0OXO0IMMbIC (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

JIeKTPOHHBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM KoauuecTBO OcHoBHoOE OcHoBHBIE BUIBI (undposbie)
n/n NPOrpamMMbl 4acoB coJep:KaHue AeATeIbHOCTH o0pa3oBaTte/ibHbIC
pecypcsl
Pa3zpnen 1. ®dusuka u ee poJib B NO3HAHNH OKPYKaI0LIero Mupa
I'pynnoBeie MpOEKTHI
110 UCTOPUHU
pa3BUTHUSA
KOCMOHABTHKHU
JocTmkeHus (paboTa ¢
®u3nka — OCHOBA Pa3BUTUS TEXHUKHU .
11 . 2 OTEYECTBEHHOU AHHOTUPOBAHHBIM
Y TEXHOJIOTUM
HAyK{ U TEXHUKU CITUCKOM PECYPCOB,
BBIOOD TEMBI,
MOATOTOBKA U
3aIluTa
MIpe3eHTAIHI )
N3smepenne [IpoBenenue
buznyecKux JKCIIEPUMEHTA: *
BEJIMYMH. N3mepenue
Knaccudukanus TeMIIepaTypbl IpU
1.2 dusnueckue BEINUNHEI 2 HSMCPHTEIbHRIX fromorH
pu-00pOB. JKUJIKOCTHOT'O
[TorpemrnocTs TepMOMETpa U

MIPSIMOTO U3Me-
peHus.
NHuTepBansHOE

JaTdyuKa
TEMIIEpATypEl. *
N3mepenne o6bema




MNpeaACTaBJICHUC

TBEPJIOTO Tella ¢

MOTPEIIHOCTH MTOMOIUIBIO
U3MEpEeHUsl. MEH3YpPKH, 3aIHCh
[Tonstue o MOTPEIIHOCTH
MOTPEIIHOCTH U3MepeHusl. *
KOCBEHHOI'0 N3mepenue
u3MepeHus (Ha pa3MepoB MajbIxX
npuMepe O0OBEKTOB C
KOCBEHHOTO yKa3aHUEeM
M3MEpEHUs MOTPEIIHOCTH
pa3MepoB MajbIx KOCBEHHOTO
TeJ U KOCBEHHOTO U3MEpEHUs
U3MepeHus oobema
TBEPAOrO Tela ¢
TIOMOIIIBIO
MeH3YpKH). MeTon
TPaHMII JJI51 OLEHKH
MIOTPEIIHOCTH
KOCBEHHOTO
U3MEpEeHus
Hroro 4
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
[IpoBenenue
OKCIIEpUMEHTA: *

Juddyzus. OmnsITEI IO

2.1 JIBU>KeHME YyacTHI] BELIECTBA 1 BpoyHnoBckoe HaOIII0 ICHUIO
JIBUKCHHE OpOYHOBCKOTO

JIBHOKEHUS U
muddy3uu. Permenue




ArperaTHble
COCTOSIHUS
BemecTBa. IloHg-
THE O

KauyeCTBEHHBIX 3a1a4
Ha OOBSICHEHHE
SIBIICHHUI B
JKH3HEHHBIX
CUTYaIHIX

IIpakTrueckas
paboTta: moctpoeHue
KPUCTAIITUYECKOU
pemerku NaCl u

2.2 ArperaTHbple COCTOSIHHS BEIIECTBA KPUCTAJUTMYECKUX U
JIPYTHX BEIIECTB,
aMOp(HBIX TBEPABIX
OO0BSICHCHHE
Temax.
AHU30TPOIHH
AHunzorponus .
. CBOWCTB
CBOMCTB
Hroro
Paznen 3. /IBuskeHne U B3auMo/ieiicTBue Tel
Cpennsisi CKOpOCTb. [IpoBenenue

3.1

Mexanunueckoii IBUKEHUE

Paznnbie crmocoObl
OIHMICaHUS
JBHKEHUS
(Tabnubl,
rpaduxn). ['padukn
3aBUCUMOCTEH
BEJIWYHH,
OITHCBIBAIOIINX
paBHOMEpHOE
JBIYKEHHE.
Ornpenenenne myTu

AKCIIEPUMEHTA: *
N3mepenue cpennen
CKOpPOCTH (IBUKEHUE
MOJIETH
AIEKTPUIECKOTO
ABTOMOOUJIS,
CKOJIb)KeHue Opycka
10 HaKJIOHHOMH
IIJIOCKOCTH U JIp.). ®
Hccnenosanne
3aBHCUMOCTH




3.2

IlnotHOCTE

1o rpaduKy
3aBUCUMOCTH
CKOpPOCTH OT
BpeMeHH (11
PaBHOMEPHOTO U
HEPaBHOMEPHOTO
JIBUYKEHUS)

CBs13b INIOTHOCTH C
KOJINYECTBOM
MOJIEKYJI B €TMHUIIC
o0BbeMa BelllecTBa.
CMecH M CILIaBhI.
[ToBepxHOCTHAS U
JIMHEHHAs
IUIOTHOCTH

CPEIHEH CKOPOCTH
Opycka npu ero
JBUKECHUH BHU3 T10
HaKJIOHHOMN
IJIOCKOCTH OT yTIJia
HAKJIOHA MIJIOCKOCTH.
Pemenne pacueTHbIx
3aJ1a4 Ha CPEHIO0
CKOpOCTb, C
MCTIOJIb30BaHUEM
rpadukoB/TabauIL
3aBHUCHUMOCTH
CKOPOCTH U IIyTH OT
BpPEMEHHU MPU
PaBHOMEPHOM U
HEPaBHOMEPHOM
JIBIKECHUHT

Pemenue
AKCIIEPUMEHTAIIbHBIX
Y PaCUYETHBIX 33]1a4
BBICOKOTO,
OJIMMITAATHOTO
YPOBHEMN CIIOKHOCTH
Ha CPEIHIOI0
IJIOTHOCTD,

MMOBEPX "HOCTHYIO U
JINHENHYIO
TJIOTHOCTh




3.3

Cuiel. Buner cun

Cuna ynpyrocru.
Cuna tpeHus
CKOJIb)KEHUS.
PaBHoOpelicTBYyOIIAs
cuI

IIpoBenenue
SKCIIEPUMEHTA: ®
Nsmepenne
JKECTKOCTH OJHOU
NPY>XKUHBI 1
JKECTKOCTHU JBYX
MIPY>KUH,
COCIMHECHHBIX
MEXTy COO0M
IIOCJICIOBATCILHO
WJIY TIapaj-JiesibHo. *
Hccnenosanue
3aBUCHUMOCTH
pacTsHKeHUs
MPY>KUHBI OT MaCChI
ITOJIBEITNBAEMBIX
rpy30B. *
HccnegoBanme
3aBUCHMOCTH CHJIbI
TPEHUS CKOJIbKEHUS
OT CHIIBI
HOPMAaJIbHOTO
JTaBIICHUS B
HE3aBUCHUMOCTH OT
IUIOIA I
MMOBEPXHOCTH
CKOJIb)KCHMUS.
IIpencrasnenue
pe3yJIbTaToOB
HCCIIeIOBAHUM B




BUJIe TPauKOB C
yKa3aHueM
MOTPEIIHOCTEN
MPSIMBIX U3MEPEHUI.
Pemenue pacyeTHbIx
3aza4 ¢
MIPUMECHEHHEM
dbopmyn st
W3YYEHHBIX CHJI

HTroro 10
Pasnen 4. /laBjieHue TBepAbIX TeJl, dKUAKOCTEH U Ta30B

[IpoBenenue

AKCIIEPUMEHTA: ®

HccnegoBanme
dopmyna s

3aBUCHMOCTU
BBIYMCIIEHHS

JTaBJICHMS,
JIaBJICHUS TBEPIOTO

0Ka3bIBa€MOT'0
tena. [lepenaya

YeJIOBEKOM Ha 11071, B
JIaBJICHUS B

3aBUCHMOCTH OT

JlaBneHue TBEpABIX TEl. TBEpJBIX TeNax.
IJIOILA U OTIOPBI
4.1 I'uapocTaTuyeckoe 1aBlieHUE B 6 dopmyna s
(6ocukom, Ha
JKHIKOCTH TUAPOCTATHIECKOTO

KaOJlykax u T. I1.). ®
JaBIIEHUS B

Hccnenosanne
JKUIKOCTH.

3aBUCHMOCTU
Masnowmerp.

THAPOCTATHIEC KOTO
CooOmaromuecs

JIaBJICHHS B
COCY/JIbI

KHUJIKOCTH OT
rIyOuHBI (C
nomoreo U-




o0pa3Horo
MaHOMeETpa U
JIaTYNKA).
NuauBunyanbHbIN
npoekT «Kak
BbIOpaTh 00YBb IS

310POBBS?»

[IpoBenenue

IKCIICPUMECHTA: *

Habmronenune

MIPOSIBIICHUS

aTMochepHOoro
3aBUCHUMOCTh bep

JIABJICHMSL. ®
aTMochepHOro

Uccnenosanue
JIABJICHHSI OT

3aBUCUMOCTH
BBICOTHI HaJ

aTMoC(epHOro

4.2 ATMocdepHOe TaBIeHHE YPOBHEM MOpA.

JABJICHUSI OT BBICOTHI
[TpuGops! s

OTHOCHUTEIHHO
MU3MEpEHUS

MOBEPXHOCTH 3€MITH.
aTMOC(EpHOTO

Pemenue
JTABJICHHSI

KaueCTBEHHBIX 3a1a4

KU3HEHHOTO

XapakTepa Ha

aTMochepHoe

JABJICHHE
Brrrankusaronias [IpoBenenue
CHWJIa, ICUCTBYIOMAs ~ KCIEPUMEHTA:

4.3 BrlTankuparomas cuia ’ yro P

CO CTOPOHEI
YKHUJIKOCTH WM Ta3a

Hccnenosanne
3aBHCHMOCTH Beca




Ha MOTPY>KEHHOE B
HHX TEJO0.

[InaBanue cynoB u
BO3JIyXOIlJIABAHHE

TeJa B BOJAE OT
o0beMa
MOrPY>KEHHOU B
KHUJKOCTb 4acTU
Tena. Pemenue
KaueCTBEHHBIX U
pacyeTHBIX 33724
BBICOKOTO,
OJINMITHATHOTO
YPOBHEMU CIIOKHOCTH
Ha BBITAJIKHUBAIOIIYIO
CHILy, IIJIaBaHUE TEJ
U BO3JyXOIUJIaBaHHeE.
NuauBuayanbHbIe
MIPOEKTHI 110 UCTOPUU
BO3/IyXOIJIABaHUS U
MIPUMEHEHHUIO
COBPEMEHHBIX
a’pOCTaToOB

Hroro

Pa3nea S. PaGora m MOIIHOCTB. JHEPIrus

11

5.1 IIpocThie MEXaHU3MBI

YcmoBue
paBHOBECHS
phIyara.
ITomucnacr.
IIpoctslie
MEXaHHU3MBbI B
MPUPOJIE U TEXHUKE

[IpoBenenue
AKCIIEPUMEHTA: ®
[TpoBepka ycioBus
paBHOBECHS pblyara.
Pemenue
AKCIEPUMEHTAIBHBIX
3aJ1a4 Ha
COeIMHEHUE




61okoB. Pemenue
KayeCTBEHHBIX
3ajJiay, CBSI3aHHBIX C
BbISIBIICHUEM
JeMCTBUS POCTHIX
MCXaHHU3MOB B
pa3INYHbIX
HHCTPYMEHTaX U
MIPUCTIOCOOTIEHUSIX,
HCIIOJIb3YCMbBIX B
OBITY M TEXHUKE, a
TaKXe B KHUBBIX
OpraHu3Max

Kunernueckasa u

Pemenue

HOTEHIIMAIbHAA KAQUECTBEHHBIX U
59 3aKOH COXpaHEHUsI MEXaHUYECKON 4 SHEp-TUs. 3aKOH pacyeTHBIX 3a/1a4 Ha
' JHEpPrUuu COXpaHEHHUsI IIPUMEHEHHE 3aKOHA
MeXaHNYECKON COXpAaHEHUS MEXAHU-
SHEpPruu YECKOU DHEPTUU
Hroro 7
OBHIEE KOJIMYECTBO YACOB 110 34

INPOI'PAMME




8 KVIACC

DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM KoaunuecTBO OcHoBHOE OcHOBHBIE BUIBI (undposbie)
n/n MPOrpamMmbl 4acoB coJiep:KaHue JeATeJIbHOCTH oOpa3oBaTe/ibHbIE
pecypcbl
Paznen 1. TensioBuIe ABJIeHUSA
IIpoBenenue
JKCIIEPUMEHTA: *
BreipamuBanne
Mopenu TBEpIOTO,
KpHUCTaJJIOB
JKHAKOTO 1 .
MOBApEHHOM COJIU WU
ra3z000pa3HoOro
. MEJIHOTO Kylopoca.
COCTOSIHUM
[IpoBenenue u
BEIIIECTBA.
0O0BSICHEHHE OIIBITOB,
AnoTponHbie
JIEMOHCTPH X
MoaupUKaIIH pupyro
MMOBEPXHOCTHOE
N nepona.
11 CrtpoeHue u CBOMCTBA BENIECTBA 1.5 YyHIeP HaTSHKECHHUE,
IToBepxHOCTHOE
KalWUIPHBIE SIBJICHUS
HaTsOKEHUE,
Y SBJICHUS CMAYMBaHMUSI.
CMauyuBaHUe,
JlaGoparopHas pabota
KaWUISpHbIE
10 U3MEPEHUIO0
SIBJICHUS. b
ko3¢ durmenTa
Koaddunuent
MMOBEPXHOCTHOTO
MTOBEPXHOCTHOTO
HaTsDKeHus. Pelienue
HATSHKCHUS

Ka4C€CTBCHHBIX 3aJa4 U
BBIIIOJIHCHHUC
KOHTCKCTHBIX 3aI[aHI/II71




1.2

TennoBsle mpoueccsl

VnenbHas
TEIIOEMKOCTb
BEIIEeCTBA.
TennoobmeH u
TEIIOBOE
paBHOBecue. 3aKOH
Hesrorona—
Puxmana.
YpaBHeHue
TEIJIOBOTO
Oananca.
IIpomneccsl
MIPEeBpPALICHUS
BEIIIECTBA U3
OJIHOTO
arperaTHOro
COCTOSIHUS B
npyroe (TIaBjIeHUE
Y KPUCTAJUTH3AIHS
(oTBepme—BaHue),
WcIapeHue
(kumeHue) u
KOHJICHCA "IV,
cyOmuManus u
necyonumManus).
N3menenue
BHYTPEHHEHN
SHEPTUU MPHU
(ha3oBbIX
nepexojax.

IIpoBenenue
IKCIIEPUMEHTA: *
HccnegoBanme
rporiecca TerioooMeHa
IIPU CMEIIMBAHUT
XOJIOJTHOM U ropsideit
BoIEL ¢ McciaenoBanue
(ha30BBIX MEPEXOIOB.
3amaHus Ha 0ObICHCHHE
MIPOIIECCOB, CBSI3aHHBIX C
MePEX0/I0M BEIIECTBA U3
OJTHOTO arperaTHOTro
COCTOSIHUSL B IpYTOE.
Pemenne pacueTHbIx
3a71a4 BBICOKOTO,
OJTUMITUATHOTO YPOBHEMH
CII0KHOCTH




13

TensoBele ABUraTeIn

I'padpuueckoe
MPEJCTaBIICHHUE
MIPOIECCOB
HarpeBaHus /
OXJIAXKICHUS
BEIIIECTBA

[punnuns! paboTs
TETIJIOBBIX
neurareneit. KITJI
TEILIOBOTO
JIBUTATEJSL.
TermoBbie
JIBUTATEIN U
3anuTa
OKpY>Karolen
cpensl. TemioBbie
MOTEPH B
TEIJIOCETSIX

I'pynnoBeie NPOEKTHI IO
TeMaM: —
IIPOrHO3UPOBAHUE
JKOJIOTHYECKUX
IIOCJIEICTBUU
HCIIOJIb30BaHUS
aBUTraTeiei
BHYTPEHHETO CrOpaHus,
— IPOrHO3UPOBAHUE
JKOJIOTUYECKUX
MIOCJIEICTBUM
UCIIOJIb30BaHUS
TEIUIOBBIX U
TUAPOIJIEKTPOCTAHIIUH.
Pemenne pacueTHbIx
3a/1a4 BBICOKOTO U
OJINMITMA/THOTO YPOBHEH
CJIOKHOCTH Ha
IIPUMEHEHHE 3aKOHa
COXpaHEHUs U
[IPEBPALLCHUS YHEPTUU B
MEXaHNYECKHUX U
TEIIOBBIX ITpOIIECcCaxX




HUroro 6.5

Pa3znes 2. JjiekTpryeckre U MATHUTHbIE SIBJICHUS

DIIeKTpu3anus Tell.

IIpoBenenue
AKCIIEPUMEHTA: *
DJleKTpu3anus u
00BsCHEHHE
ANEKTPHU3ALNH TET,

21 3apsKEHHbIE Tela U UX 5 3akoH Kyiona. B3aHUMOJECICTBUE
' B3aUMOJIEUCTBHE DIeKTpUYECKOe 3apSKEHHBIX TElL.

noJie Perenue kauecTBEHHBIX
3a/1a4 IPAKTUKO-
OPUEHTUPOBAHHOTO
XapakTepa Ha
AJIEKTPU3ALNIO TPEHUEM
[IpoBenenue

TlocienoBaTenpHOE
AKCIIEPUMEHTA: *

Y TapajuieTIbHOe
[IpoBepka npaBuna

COeIMHEHNE .
CJIOYKEHUS HaIPsKEHUN

MIPOBOIHHUKOB.
MIPU TIOCIIEJOBATEIBHOM

OJIC B nenu
COEJIMHEHHH JIBYX

MOCTOSHHOI'O TOKA.

€3UCTOPOB, IIPaBUiIa
. . 3axkon Oma is p POB, TP
2.2 [TocTosTHHBIN 27IEKTPUUECKHI TOK 5 JUISL CUJTBI TOKA TIPU

OJIHOU IENH.
Pacuer npocThix
AIEKTPUIECKUX
nemneu
DNEeKTpUYECKUe
LETH U
MOTpeduTeNnu

napajuieIbHOM
COETMHEHUU
PE3UCTOPOB. *
Omnpenenenue C n
BHYTPEHHETO COIIPO-
TUBJIEHUS] HICTOYHHKA
ToKa. * [IpoBepka




2.3

MaruuTtHbIe SIBICHUS

3JIEKTPUYECKON
SHEPTHH B OBITY

JecTBue
MarHUTHOTO MOJIS
Ha MPOBOJIHUK C
TokoM. Cuia
Awmrnepa n
oTpeJieTIiCHue ee
HarpaBJICHUS.
DNEeKTPOABUTATEND
MIOCTOSIHHOT'O
toka. Cuia
Jlopenua u
onpeJIeTICHUE ee
Harpas-JeHUsI.
Yckopurenu
3apsSKEHHBIX
YaCTHI]

BBITIOJTHCHHS 3aKOHA
OmMa 114 ITOJTHOU LIEHH. *
Onpenenenne KITJI
Harpesareiisi. Pemenue
pacyeTHBIX 3a]a4 Ha
CMeIIIaH "HbIe
COCTMHEHUS
MIPOBOJIHUKOB; C
HCIIOJIb30BAaHUEM 3aKOHA
Owma Jy1s1 ITOJTHOM IISIIH;
BBICOKOTO,
OJIUMITUATHOTO YPOBHEMH
caoxnoctu Ha KITJT
HarpeBaTeIst

IIpoBenenune
JKCIIEpPUMEHTA: ®
HccnegoBanme
JNEUCTBUS MAarHUTHOTO
TOJIS1 HA MPOBOJIHUK C
TOKOM.
NunuBunyanbHbie
MPOEKTHI: MPUMEHECHHUE
CUJIbI AMITepa U CUIIbI
JlopeH1ia B TEXHUUYECKHUX
YCTpOMCTBaX




I'pynnoBeie mpoeKTHI 110

TeMaMm: —
DJIeKTpOreHepaTop.  IEKTPOCTAHIIUU Ha
Crnioco0sl BO300HOBIISIEMBIX
2.4 DNIeKTpOMarHuTHas WHYKITUs 1.5 MOJTy4YCHUS HCTOY-HUKAX SHEPTHH; —
ANMEKTPUYECKOM IKOJIOTHYECKUE
SHEPTUU pOOJIEMBI SHEPTETUKH;
— TOILJTUBHBIC JICMCHTHI
1 DJIEKTPOMOOMITH
Hroro 10.5
OBUHIEE KOJIMYECTBO YACOB 110 17

INPOI'PAMME




9 KJIACC

Ne HaumenoBaHue pa3jiesioB U KoaunuecTBO

n/n TeM NPOrpaMMbl 4acoB

Paznen 1. Mexannueckue siBJCHHUS

OcHoBHOE
coJepraHue

OcHOBHBIE BUIBI
JeATeJIbHOCTH

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

11 MexaHu4YecKoe IBUKEHHIE U 30
' CITOCOOBI €r0 OMUCAHUS

Cnoco0b1 onucanus
MEXaHUYECKOTO
JBUKEHUSL.
Bekropnebie
BEJIMYMHBI,
ONEPALMH C
BEKTOpaMH,

IMPOCKIMKU BEKTOPOB.

Pannyc-BekTop
MaTepualbHOU
TOYKH,
NEPEMEILICHUE HA
IIJIOCKOCTH.
[Iepememenue npu
PaBHOYCKOPEHHOM
MPSAMOJIMHEHHOM
JBUKEHHH.
I'paduueckas
HWHTEpIpeTanus
YCKOPEHHUH,
CKOPOCTH,
MIPOMAECHHOIO ITyTH

IIpakTHKyM 1O PELICHUIO

3aJa4 110 TCMaM:

paBHOMEpHOE
MPSAMOJIMHEHHOE
JIBUKCHHE

YCKOpEeHue
CBOOOTHOTO TIAJICHUS
0AJUTHCTUYECKOE
JBUKEHUE (IO yTIIOM
K TOPU30HTY)
JIBJKEHHE TeJa C
YCKOpEHUEM
CcBOOOIHOTO Ma/IeHUs
paBHOMEpHOE
JIBIDKEHHE T10
OKPY>KHOCTH U
[EHTPOCTPEMHUTEIILHOE
ycKkopenue Perienue
rpaduvecKux 3a1a4 Ha
PaBHOYCKOPEHHOE
nBmkeHue Pemenne
pacueTHBIX,




1.2

BsaumoaericTBue Ten

4.5

Y TIepeMeNIeHus 1Jis
NPSAMOJIMHEHHOTO
JIBIDKCHUSL.
JIBm>xeHue Tena,
OpOIIEHHOTO 10T
YIJIOM K TOPU3OHTY.
CxkopocTb 1
YCKOPEHHE MpH
JIBMOKCHUH T10
OKPY>KHOCTH.
JIBH>KEHHME TET 110
OKPYKHOCTH TIO/]
IEUCTBUEM
HECKOJIbKUX CHIL.

3axoH bepnymm n
noJabEMHAs cuja
KpbLIa

Ka4yeCTBEHHBIX U
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 Ha JBYDKEHHUE 10
HAaKJIOHHOH IIJIOCKOCTH
[IpoBenenue
JKCIIEPUMEHTA:
Ornpenenenue
YCKOpEHHUS Tea Mpu
PaBHOYCKOPEHHOM
JIBHJKEHHH 11O
HaKJIOHHOM
IUIOCKOCTH.
Hccnenosanue
3aBHCHUMOCTH IYTH OT
BPEMEHHU NPHU
PaBHOYCKOPEHHOM
IBIKEHUHU 0€3
Ha4yaJbHOW CKOPOCTH.
Hccnenosanue
JIBMDKEHHS Tea,
OpOILIEHHOTO O]
YIJIOM K TOPU30HTY.
N3smepenne nepuoaa u
4acTOThI oOpaleHus
TeJa 10 OKPYKHOCTH.

Pemenre kauecTBEHHBIX U
pacueTHbIX 3a1a4 [IpoBenenue
dKcTepuMeHTa: * OTbITHI,
JIEMOHCTPHUPYIOIIHNE ACHCTBUE
3aKoHa bepHym, u ux




13

Hrtoro

3aKOHBI COXPaHEHUs 6

40.5

3aKOHBI COXpaHEHUs
UMITYJIbCA U
MEXAHUYECKOU
SHEPTUU
(ynpyrue/neynpyrue
CTOJIKHOBEHUS).
PaGora cunbl

oOBsicuenue. [ pynmoBeie
poeKThl 1o TeMaM: Mcropus
pa3sBUTHSI OTEUECTBEHHON
rpaxkaaHckoi aBuanuu. Cyna
Ha MOABOAHBIX KPBUIbSX.
AHTUKPBUIO Ha CKOPOCTHBIX
aBTOMOOMIIAX. [IBHoKeHHE
[10€3/1a HA MarHUTHOU
MOJYILIKE

Pemenue pacueTHbIX 3a71a4
IIpoBeneHue 3KCIIEpUMEHTA: *
DKCIEPUMEHT 110
ONPEAECIECHUIO KHHETUYECKOM
SHEPruM Teja 10 JAJTUHE
TOPMO3HOTI'O ITyTH *
JlaGoparopHas pabota
"OnpeneneHue padOThl CHIIBI
YIPYTOCTH NPH NMOABEME Ipy3a
C MCIIOJIb30BaHUEM
HETIOABIKHOTO U TTOABHKHOTO
0510K0B"

Pazgen 2. Mexannueckmne KoJe0aHUA M BOJTHBI

2.1

MexaHuueckue KoJieOaHus 2

N3mepenune
YCKOpEHUSs
CcBOOOIHOTO
naJicHusA

Perenne kaueCTBEHHBIX U
pacueTHbIX 3a1a4 [IpoBenenue
sKcriepuMenTa: * M3amepenue
YCKOPEHHST CBOOOTHOTO
OagcHUs.




2.2 MexaHuueckne BOJIHBI. 3BYK

Hrtoro

PacnpocTtpanenue u
OTpakeHUE 3BYyKa B
pa3IM4HBIX Cpeaax.

IIpoBeneHue 3KCIIEPUMEHTA:
Onpenenenne rpaHul] 4acTOThI
CJIBIIIUMBIX 3BYKOBBIX
KoJiebanuii. HaGmronenue u
00BSICHEHHE aKyCTHYECKOTO
pe3oHaHca. [ pynnossie
IIPOEKTHI 110 TEMAM: *
Hcnonp3oBanue 3ByKa (Win
yJIbTpa3ByKa) B TEXHUKE
(ax0JoKanys, yIbTpa3ByK B
MEJUIUHE U JIp.). * 3BYKU B
npupoje. * AHaiau3 JaHHbIX O
perucTpanuy 3eMIeTpsCeHuil u
B3pBIBOB C [TIOMOILBIO
CEHCMUYECKHX BOJH. *
WnTepdepenius u nudpaxuus
BOJIH Ha TIOBEPXHOCTH BOJIBI.

Pazgea 3. CBeToBbIe ABJICHUA

31 3aKOHBI pacCIpOCTPaHEHUS
' cBera

OnTrnuecknii MUpax

OKCIIEpUMEHTAIIBHOE
UCCIIEI0BAHNE U3MEHEHUS
ONTHUYECKOM CHIIBI IPH
CJI0’)KEHUH TOHKHX JIMH3.
BelmtonnHeHne OnbITOB 1O
BOCITPUATHUIO [IBETA MPEIMETOB
IpU UX HaOJIIOIEHUH Yepe3
I[BETOBbIEC (PMIIBTPHI (LIBETHBIE
0ukH). Beimonnenue
IPYIIIOBBIX IPOCKTOB:




[TocTpoenne nzo0pa>keHuit B
coOMparoIIei U pacceuBaKOIICH
nuH3ax. OnTudecKkui
CBETOBO/I.

Hrtoro 2

Pasnea 4. [IpakTUKYM 10 pelieHuIo 3a1a4

[ToBTOpEHME M 0000IIICHUE 1

[ToBTOpEeHue n
00001IeHHE
Pemenue
KOMOWHHUPOBAHHBIX
Y HECTaHJapPTHBIX

NunuBunyanbHas v rpynnoBast
pabora: ¢ Pemenue
IKCIICPUMEHTAIBHBIX 33/1a4. *
Pemrenue 3amay, Tpedyrommx
NPUMEHEHHS HECKOJIBKUX

4.1 MPAKTUKYM I10 PEUICHUIO 4.5 (bU3UYECKUX 3aKOHOB. *
3aJ1a4 TIOBBIIIEHHOTO
3a1a4 [Toctpoenue rpagukoB,
1 BBICOKOT'O .
. YepTEHKEH U IKBUBAJICHTHBIX
YPOBHEH CIIOKHOCTH
cXeM. AHaIN3 yCIOBHUS,
0 BCEM paszeniam
OIIEHKA PEATMCTUIHOCTH
Kypca 9 kiacca.
MOJTyYEHHOTO OTBETA.
Hroro 4.5

OBLIEE KOJIMYECTBO YACOB

1
1O MPOT'PAMME >







HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
®dusuka — HayKa o pupoe. ['pymnmnossie
1 pOeKTHI «VIcTOpUS pa3BUTHSI KOCMOHABTHUKI: 1
paboTa ¢ aHHOTHPOBAHHBIM CITUCKOM PECYPCOB,
BBIOOp TEMBI
N3mepenune Gpu3ndeckux BEIHUUH.
2 Knaccudukanms npudopos. MHTEpBambHOE 1

MIPEJICTABICHHUE MTOTPEIITHOCTH U3MEPEHUS
N3mepenne o0bEMa TBEPIOTO Tela U pa3MepOB

3 MaJibIX OOBEKTOB C yKa3aHUEM MOTPEITHOCTH 1
KOCBEHHOT0 U3MepeHus. MeTo rpaHuil

[TpoBeneHue SKCIIEPUMEHTA: OIBITHI IO
4 HaOJII0JICHUIO0 OPOYHOBCKOTO JIBUKEHUS U 1

b y3un

[TpakTHueckas paboTa O MOCTPOCHHIO
) kpuctaumdeckoit pemérku NaCl u npyrux 1
BEIIECTB M O0OBSICHEHUIO aHM30TPOITH CBOWCTB

IIpoBenenue sKcriepuMeHTa: U3MEpPEHNE CpeTHel
CKOPOCTH (IBM)KEHUE MOJICIH AJIEKTPHUECKOTO
aBTOMOOMJIS, CKOJIb)KEHUE OpycKa 10 HAKJIOHHOM
TIJIOCKOCTH | JIp.).




OTHOCUTENBHOCTE ABIKEHUA. CII0KEHIE
CKOPOCTEH MPH NapaJlIeIbHOM JIBH)KCHHH

10

[Tonyyenue u ananu3 rpa)ukoB 3aBUCHIMOCTH
IIyTHU U CKOPOCTH JIBUYKEHUS OT BPEMEHU

[IpakTHKyM 10 peIIeHUI0 pacuETHBIX 3a/1a4 Ha
CPEIHIOK CKOPOCTh C MCIIOJIb30BaHUEM
rpadukoB/TabIuIL

CMecH ¥ CILIaBhI. HOBerHOCTHaﬂ W JTMHEHHas
IIJIOTHOCTB

11

[IpakTHKyM MO PELIEHUIO YKCIIEPUMEHTAIBHBIX U
PacUETHBIX 3aJa4 Ha CPEJHIOI0, TOBEPXHOCTHYIO
Y JIMHENHYIO IUIOTHOCTh

12

13

14

[TpoBeneHne sKcepuMeHTa: U3MEPEHNE
KECTKOCTH OJTHOM IIPYXKUHBI U )KECTKOCTH JIBYX
MPYXUH (ITOCJIEI0BATEIbHO/TTAPAIIIENBHO),
HCCIIEJOBAaHHUE PACTSHKEHUS OT MACCHI

IIpaxTukym «Buasl cuil: IpencTaBlIeHUE
pe3yabTaTOB MCCIIEJOBAHUMN B BHJIE TPa(UKOB C
YKa3aHUEM ITOTPEHIHOCTEN NPSAMBIX U3MEPEHUI))

[IpakTHKyM IO pelIeHuI0 pacuETHBIX 3a/1a4 C
pUMEHEHHEM (HOpMYIT JUI U3YUEHHBIX CHII
(ynpyroctu, TsXecTu, TPeHHUs, Beca)

15

JIBrKeHNE 1 B3aUMOJIEUCTBUE TEII: MPAKTUKYM
peLIeHUs DKCIIEPUMEHTAIIBHBIX, PACYETHBIX U
KaueCTBEHHBIX 3a]1a4

16

I'pynimoBsie npoekThl «cTopus pa3BUTHA
KOCMOHABTHKW». 3aIUTa MPOEKTOB




17

[IpoBenenue 3kcepuMeHTa: UCCIEA0BAHNE
3aBUCHUMOCTH JIaBJICHUS OT IUIOMIA/IN OMOPBHI.
NunuBuayansHbIi npoekT «Kak BeIOpaTh 00yBb
JUIS 310pOBBA?»

18

[IpakTUKyM 110 pelIEHUIO KAYECTBEHHBIX U
pac4y€THBIX 3a]1a4 Ha pacyET NaBJICHUS

19

20

Hcnons30BaHue BEICOKHUX I[aBJ'ICHI/Iﬁ B
COBPCMCHHBIX TEXHOJOTHAX

HpOBe,I[eHI/Ie OKCIICPUMCHTA: HCCIICIOBAHUC

3aBUCHMOCTH THJIPOCTaTHYECKOTO JAaBJICHUS OT
TI1yOUHBI

21

NunuBuayanbHbIM NPOEKT 00 MCCIEA0BAHUT
MOpCKHX TIyOuH (Oatuckadsbl, 6aTuchepsl,
rI1yOOKOBO/IHBIE )KUBOTHBIC)

22

[IpakTUKyM MO pEUICHUIO0 KAYECTBEHHBIX U
pacyYETHBIX 3a/1a4 HA 1aBJIEHUE TBEPBIX TEJ,
JIABJICHUE B KUJIKOCTSIX U ra3ax

23

24

25

I/ICCJ'IGI[OBaHI/Ie IMPOABJICHUA aTMOC(I)epHOFO
JaBJICHHUA U 3aBUCHUMOCTH OT BbBICOTBI
OTHOCHUTCIIbHO IMOBCPXHOCTU 3emin

NuauBuayanbHbIe MPOEKTHI O UCTOPUU
BO3/1yXOILJIABAHUS U IPUMEHEHHIO COBPEMEHHBIX
a’pOCTaTOB

HpaKTI/IKYM Mo PCHICHNUIO KaUCCTBCHHBIX U
pvaéTHLIX 3a/1a4 Ha BBITAJIKHBAIOUIYIO CUITY,
IJIaBaHUC TCJI U BO3AYXOIIJIaBaHUC




[IpakTUKyM MO pELICHUIO KAYECTBEHHBIX U

26 pacyETHBIX 3a/1a4 Ha BHITAJIKMBAIOIIYIO CHITY, 1
IJIaBaHKe TeJl U BO3yXOIJIaBaHUE

7 IIpoekt «KoHCTpynpoBaHue apeoMeTpa Win 1
JIOJIKH U OTIpEICIICHUE TPY30MOIEEMHOCTI

28 MowmenT cuibl. [IpaBuiao MOMEHTOB 1
Jlaboparopnas pabota «/3ydeHnue npapuia

29 phIvara Jis MOABHUKHOTO M HETOABHYKHOTO 1
OIIOKOBY
[TpakTHUKyM IO pelIeHUI0 KAYeCTBCHHBIX 3a/1a4,

30 CBSI3aHHBIX C BBISIBJICHHEM JICUCTBHS ITPOCTHIX 1
MEXaHH3MOB B OBITY, TEXHUKE U )KUBBIX
Oopranu3mMax

31 Jlaboparopuas padota «Onpenenenne KI1/] 1
MTOJIBFDKHOTO M HETIOIBFDKHOTO OJIOKOBY

39 [IpakTUKyM MO pelIeHnI0 pacYETHBIX 3a/1a4 HA 1
3aKOH COXPaHEHHsSI MEXaHMYeCKON YHEPTUU

33 KBect no teme «/IBuxeHne 1 B3auMOJEHCTBUE 1
TEI»

34 KBect no teme «/[BmxeHne u B3auMOJEHCTBUE 1
Tem» (MIPOIOTKEHHE)

OBUIEE KOJIMYECTBO YACOB 110 MIPOT'PAMME 34




8 KVIACC

Ne
n/n

Tema ypoka

Kpyrnslii cron «TennoBblie sSIBICHUS: UCTOPUS U
UHTEpECHbIe (PaKTHI»

[IpakTukyMm 1o peneHuo 3aj1a4 Ha TEeIJIOBbIE
sBIICHUS. BrIpalnBanue KpucTalaoB
MOBAPEHHOM COJM WM METHOTO Kyropoca
(OATrOTOBKA K MPOBEIACHUIO SKCIIEPUMEHTA)

KoanyecTBo 4acos

Bcero

0.5

0.5

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpoBenenue u 00BICHEHNUE ONBITOB,
JIEMOHCTPHUPYIOUIUX MTOBEPXHOCTHOE HATSKEHUE,
KaMWUISPHBIE SIBICHUS U SIBJICHUS CMAYMBaHUA.
DKCIEpUMEHTAIbHOE HUCCIEIOBAaHUE IO
U3MEpEHHI0 KOO PHUIIEHTA TOBEPXHOCTHOTO
HATSKEHUS.

Munu-kongpepenuus «TeMneparypHble MIKaIbD)

0.5

0.5

TenuoBbie mpoLecchl. I'pyrnmnoBbie MPOEKTHI:
paboTa c aHHOTHPOBAaHHBIM CIIICKOM PECYPCOB,
BBIOOD TEMBI

Tennosele mporeccbl. MUHU-KOH(pEpEeHIHS.
['pynnoBbie pOEKTHI: MOATOTOBKA U 3aIUTa
IIpEe3eHTalnN

Pemenue 3a1a4 no teme «TemnooOMeH u
TEIJIOBOE PABHOBECHUE)

0.5

0.5

0.5




[IpoBenenue 3xkciepuMeHTa: UCCIEA0BAHNE
Ter1000MeHa, pacyéT MOIIHOCTH TEILJIOBBIX
noTephb

0.5

10

11

Pemenne 3aaa4 110 TEMC «IlmaBnenue u
OTBCPACBAHUC KPUCTAJUIMYCCKUX TCII»

[Tpaktukym «MccrnenoBanue pa3zoBbix
MEPEXO0JIOB

[TpakTHKyM M0 pelIeHHIO pacYETHHIX 3a/1a4 Ha
(dazoBbIe TTepexo/1bl (IJIaBJICHUE, KUTICHHE,
KOHJIeHcanus ). HachImeHHbIH 1 HeHACHIIIICHHBIN
nap

0.5

0.5

0.5

12

Munu-koHdpdepenmus «cropusi pazBUTHs
TETIOBBIX MaIlIiH

0.5

13

14

15

[Iporuo3upoBanue 3KOJTOTUUECKHUX MTOCIEICTBHI
ucronb3oBanus JIBC, TOC u I'DC. YMenbIeHne
TETJIOBBIX MOTEPH B TETIOCETIX

[IpakTUKyM MO PEIICHUIO PACUETHBIX 3a7a4
BBICOKOT'O YPOBHS Ha IPUMEHEHHE 3aKOHA
COXpaHEHUS SHEPTHH B MEXAHUYECKUX U
TETJIOBBIX MPOIIeccax

U3 HUCTOPUHN U3YUYCHUSA SJICKTUICCKUX SIBIICHUI

0.5

0.5

0.5

16

Munu-koHpepeHuus «NeKTpu3anus B
MTOBCEJHEBHOM KU3HN

0.5

17

18

[HonynpoBonHuku

HanpsikeHHOCTD 31eKTPUYECKOTro MOJIsl.
[IpuHIMN cynepno3uuuy dIEKTPUUECKUX MOJIEH.
[IpakTukym 1o peueHuto 3a1aq

0.5

0.5

19

Huckyccus «JledcTBus 3IEKTPUIECKOTO TOKa»

0.5




20 Onekrpuueckue uenu. [Ipaktukym 0.5

21 COopka 1 ucnbITaHUE HIIEKTPUUYECKOH 1enn 05
MOCTOSTHHOTO TOKa. JlaboparopHast paboTa '

99 [TpakTUKyM 110 pelIeHnIo pacu€THBIX 33aa4 Ha 05
COIIPOTHUBJIEHUE TPOBOJAHUKA

23 CormnpoTuBieHue nNpoBogHNKa. 3akoH Oma. 05
IMpakTuKym '
[TpoBenenue skcriepuMeHTa: IpOBEpKa MpaBUiIa

24 CJIOKEHMSI HAIIPSHKEHUH IIPU 110CJIEJ0BATEIbHOM 0.5
COCMHEHUH JIBYX PE3UCTOPOB

o5 OJ1C u BHyTpeHHEe COPOTUBIICHHE HCTOYHHUKA 05
ToKa. 3akoH OMa [ ITOJIHOH IIETTH '

26 N3ydenue BONbT-aMIIEPHBIX XapaKTEPUCTHK 05
HEJIMHEHHBIX 2JIeMeHTOB. VccrenoBanme '
Munu-kongpepenuus «O0bsICHEHNE U TPUHIINIL

27 JENCTBUS TOMAIIHUX 3JIEKTPOHArpPEeBaTEIbHBIX 0.5
npuOOpoOB»
HccnenoBanue «M3ydeHne MarHUTHOTO MOJIst

)8 MOCTOSIHHBIX MarHUTOB MPHU UX 0ObEAUHEHUH U 05
pasaeneHny. Buzyanu3amus mosst moCTOSTHHBIX '
MarHUuTOBY»

29 MarnutHoe nose. ['pynnoBbie IpoeKTsI 0.5

30 Curna Ammepa u onpenienieHne e€ HarpaBIeHusI. 05
[pakTuKyMm '

31 N3mepenue KIIJI anexTpoasurareiabHon 05
ycTtaHoBKH. [TpakTukym '

39 HccnenoBanmne n3MeHeHU 3HAaYEHUS U 0.5

HaIlpaBJICHUA UHAYKIIUOHHOTO TOKa




3aKOH AJEKTpOMarHuTHOW nHAyKuuHu. [IpaBuiio

33 Jlenna. ITpakTHKyM 110 pelIeHn0 pacyETHBIX 0.5
3a1au
34 3aKOH AJEKTpOMarHuTHOW nHAyKuuu. [IpaBuiio 05
Jlenma. Mapadon 1o pemieHuto pacuéTHBIX 3a71a4
OBLIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 17




9 KVIACC

KosunuecTBO 4acos
Ne

n/ Tema ypoka Bcer KoHTpoJbH
I 0 ble padoThI

CrocoOs1
OIUCAHUS

1 15
MEXAHUUYECKOTO

JABHKCHU A

Bexropuslie
BEJIMYMHBI,
olepanuu ¢ 15
BEKTOPAMH,
IIPOEKLIUU
BEKTOPOB
Pannyc-Bekrop
MaTepUaIbHOM
3 TOYKH, 15
IepeMeIeHUE Ha
IIJIOCKOCTH

IIpakTkym 1o
pELICHUIO 3a1a4 110
TeMe
4 " 15
PaBHOMepHOE
MIPSMOJIMHENHOE

nBIOKeHne"

IIepemenenue npu
PaBHOYCKOPEHHOM L5
[PSIMOJTMHERHOM '

JABMKCHUU

IIpakTkym 1o
PEIIECHUIO
rpaduyecKkux 3aaad
Ha

1.5

PaBHOYCKOPEHHOE
JIBIKEHUE

I'paduueckas
MHTepIpeTanus

7 YCKOPEHUH, 1.5
CKOpOCTH,
MPOUJEHHOTO MyTH

IIpakTnyeck
ue padoThbl

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTesibH
ble pecypchl




U IIepeMelIeHus
JUIS
HPSIMOJIMHENHOTO
JBUKCHHUS

[IpakTukym o
pelIeHuIo 3a/1a4 10
Teme "YckopeHue
CBOOOTHOTO
nageHus"

10

[IpakTukym no
PELIECHHIO
pacyYeTHBIX,
KauyeCTBEHHBIX U
SKCIEPUMEHTAIbH
bIX 3aJ1a4 Ha
JIBH>KEHUE T10
HaKJIOHHOM
IUIOCKOCTH
JIBH>KEHHE Teaa,

OpOIIICHHOTO TIO]T
yIJI0OM K TOPU30HTY

1.5

1.5

11

12

13

[IpoBenenue
IKCIIEPUMECHTA:
HCCIEI0BAHUE
JBM)KEHUS TETIA,
OpOILIEHHOTO MO/
YIJIOM K TOPU30HTY

[IpakTukym no
pELIeHUIO
pacuéTHBIX 3a1a4
BBICOKOT'O YPOBHS
Ha 0aJITMCTUYECKOE
JBIKeHUe (1101
YTJIOM K
TOPU30HTY)

IIpakTkym 1o
pELIeHuIo 3a1a4 1o
Teme "JIBuxKeHue
TeJla C YCKOPEHNEM
CBOOOIHOTO
nageHus"

1.5

1.5

1.5




14

CxopocTb 1
YCKOpEHUE TpHU
ABHUKCHUU I10
OKPY>KHOCTH

1.5

15

IIpoBenecnue
IKCIIEPUMEHTA:
U3MepeHue
MEePHOJIa ¥ YaCTOTHI
oOpareHus Tena
10 OKPYKHOCTH

1.5

16

17

18

19

[IpakTukym no
PEIICHUIO
Ka4eCTBEHHBIX U
pacu€THBIX 3aJ1a4
Ha pPaBHOMEPHOE
JBUKECHHE I10
OKPY>KHOCTH U
LIEHTPOCTPEMHUTEIb
HO€ YCKOpEHHUE

JIBH>KEHME TEMI 110
OKPYKHOCTH TI0]T
JIEVICTBUEM
HECKOJIBKHUX CHII
Kondepennus
"PacniozHaBanue u
npuOIMKEHHOE
OTHMCaHue
Pa3IUYHBIX BUJIOB
MEXaHHUYIECKOTO
nBIOKeHnA"

IIpakTkym 1o
pELIeHuIo 3a/1a 10
TEME
"MexaHH4eCcKoe
JIBHOKCHHUE U
CIIOCOOBI €ro
onucanus"

1.5

1.5

1.5

1.5

20

Mapadon peuieHus
3a7a4
"MexaHn4ecKoe
JIBHKCHHUE U

1.5




21

22

23

24

25

CIIOCOOBI €70
onucauus"

3akoH bepuymim u
noabrEMHAs cUlia
KpbLIa
Kondepennms
"CoBpeMeHHbIE
JieTaTeIbHbIC
anmaparsl, Cy/1a Ha
MOABOIHBIX
KpPBUIBSIX,
AHTUKPBUIO Ha
CKOPOCTHBIX
ABTOMOOMIISX.
JIBrkeHue noesna
Ha MarHUTHOMN
noayuike"
I'pynmoseie
npoekThl: McTopus
pa3BUTHUs
OTEYECTBEHHOMN
IPAKIaHCKOU
aBuanuu. Cyna Ha
TTOABOTHBIX
KpPBUIbSIX.
AHTHKpPBLIIO HA
CKOPOCTHBIX
aBTOMOOHIISIX.
JIBmkeHue mnoesna
Ha MarHUTHOMU
MTOIYIITKE
DKCHEPUMEHT 110
ONpEIEICHUIO
KUHETUYECKON
SHEPTUHU TeJa Mo
JUTHHE TOPMO3HOTO
MyTH

IIpakTkym 1o
pELIeHUI0
pac4€THBIX 3a1a4
Ha 3aKOHBI
COXpaHEHUs
HMITYJIbCA U

1.5

1.5

1.5

1.5

1.5




MEXaHUYECKOU
SHEpPruu

(ynpyrue/Heynpyru
€ CTOJIKHOBCHHS )

26

27

JlaGopaTopHnas
pabora
"Onpenenenue
paboThI CHITBI
VIIPYTOCTH TIPU
MoIbEME Tpy3a C
UCTIOJIb30BaHUEM
HETIOJIBMDKHOTO 1
MTOJIBFDKHOTO
0110K0B"

Ob6ocHoBaHuE
MPUMEHHUMOCTH
3aKOHOB
COXPaHCHUS,
aHau3
KOHCEPBATHBHBIX
CHWJI, pEIICHHE
KOMOMHHPOBaHHBIX
3a1a4

1.5

1.5

28

Jlaboparopnast
paborta
"Usmepenue
YCKOpEHUs
CBOOOIHOTO
nageHus"

1.5

29

HccnegoBanme
"JKcnepuMeHTAIbH
0€ OIpe/iesieHNe
TPaHUI] YaCTOTHI
CIBIIIUMBIX
3BYKOBBIX
KoneOanuii" u/mnmn
"HabmroaeHue u
0OBsACHECHHE
aKyCTHYECKOTO
pe3onanca"

1.5

30

Uccnenosanue
«AHanmus u
00BsICHEHNE

1.5




OIITUYECKOTO
MUpaKka»

«CBos urpa
31 (MexaHWYeCKue 1

TEIJIOBBIC
SIBJICHUS ) »

«CBost urpa»

(37K TpOMAarHUTHBI
32 €, OIITHYECKHUE U

KBaHTOBBIE

SIBJICHUS)»

[IpakTukym no
PELICHUIO

33 AKCIICPUMEHTAJIbH
BIX 33/1a4 Pa3HOTO
YPOBHSI CIIO)KHOCTH

[IpakTukym o
PELLIECHUIO
aCUETHBIX U
TR
Ka4eCTBEHHBIX
3aJ1a4 pa3HOIo

YPOBHS CIIOAKHOCTH

OBIIEE
KOJUYECTBO
YACOB 110
IMPOTPAMME

1.5

1.5

1.5

1.5

o1
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