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MHHOACHUTEJIBHAS 3AIINCKA

O0mas xapakTepucTuKa Kypca

Pabouas mporpaMmma Kypca BHEYPOUHO JesTENbHOCTH «MareMaTiuieckue
MeToAsl B (u3uKe» pa3paboTaHa B COOTBETCTBUU C TPeOOBAHUSIMHU
(denepanbHOr0 TroCyJapCTBEHHOrO 00pPa30BAaTENbHOIO CTaHAAPTa OCHOBHOIO
obmrero oopazopanus (PI'OC OOO) u HampaBseHa HA OpraHU3aIUi0 00yYeHUs
¢dusnKe, BRIXOAIIETO 3a paMKH (hemepanbHON pabouelt TporpaMMBbl 1o (HU3UKE
ocHoBHOro oomero odpazoanus (OPII OOO) Ga3oBoro ypoBHS, C y4eTOM
UCTIOJIb30BaHUS BUJIOB IEATEILHOCTH 00 yUYaIOIMUXCS, OTIIMYHBIX OT YPOUHBIX.

[Tpu pazpabotke [IporpamMmbl yYUTHIBAIUCH CIAEAYIOLUIUE JOKYMEHTHI:

— pacniopsikenue IlpaButenbcrBa Poccuiickoit deaeparuu ot 19 HOs0ps
2024 1. Ne 3333-p «O06 yTBepkKJACHUN KOMILIEKCHOTO IJIaHA MEPOMPUSITHH 10
MOBBIIICHUIO ~ KayecTBa  MAaTeMaTHYeCKOr0 U €CTeCTBEHHO-HAy4YHOTO
oOpazoBanus Ha nniepuoA A0 2030 roxay;

— nuceMO MuHuUcTEpCcTBa mpocBemieHuss Poccuiickor Penepauuu OT S
utosst 2022 r. Ne TB-1290/03 «O HampaBieHUN METOJIMYECKUX PEKOMEH TN
[0 OpraHu3allid BHEYPOUYHOM JIESITEJIBHOCTH B paMKax peaju3aluu
OOHOBJICHHBIX (PeiepanbHBIX TOCYJAPCTBEHHBIX 00pa3oBaTEIbHbBIX CTAHIaPTOB
HavyaJbHOTO OOIIEro 1 OCHOBHOTO 00IIIero o0pa3oBaHus.

AKTYaJILHOCTH Kypca

B ycrmoBusix peanuzanuu  CTpaTErMYecKOM 3ajadyd MO  JOCTHXKEHUIO
TEXHOJOTUYECKOTO CYBEPEHHUTETA CTPaHbI mepen (GUu3n4eckuM oO0pa3oBaHUEM B
YHUCJIE TJIABHBIX MOCTAaBJIEHBI CJIEIYIOIIME IEIH: MOATOTOBKA OOYYarOIIUXCs B
npoiiecce ooyueHus: pusnke K BbIOOpY mpodeccuid, CBS3aHHBIX C pPa3BUTHEM
€CTECTBEHHBIX ~ HAyK W  TEXHOJOTMW;  pa3BUTUE  TBOPUECKUX U
MCCIIEZIOBATEIbCKUX CIOCOOHOCTEN 00ydaromuxcs. BaxkHbIM KOINYECTBEHHBIM
MOoKa3aTeJieM TMOBBIINICHUS] WHTEpeca K (PU3MKE SBISETCS POCT KOJIMYECTBA
BBINTYCKHUKOB, BbIOMparomx (U3MKYy Ha TOCYIapCTBEHHOM HMTOrOBOM
aTTeCTallUH.

OcBoenne  Ilporpammbl  cocoOCTBYeT  TOBBIIIEHUIO  MOTHBAIlUU
oOydarommxcs K HU3Y4eHHIO (U3MKM, TO3BOJSIET MM Ha  MPaKTUKE
MO3HAKOMUTHCS C (DU3NYECKUMU SIBIICHUSIMU, DKCICPUMEHTAIBLHO H3YYUTh
bu3nYecKre 3aKOHOMEPHOCTH, Pa3BUTh HMEIOIIUECS U TPUOOPECTH HOBBHIC
MPAKTUYECKUE YMEHUS M HaBBIKM B OOJACTH TUTAHMPOBAHUSA, TMOJTOTOBKH,
NpPOBEACHUS, aHallM3a W HHTEpHNpeTanuu  (PU3NUECKOro HSKCIEPUMEHTA,
HAY4YUTHCA TPUMEHSITh TECOPETUUYECKUE 3HAHUS JJI1 OOBSICHEHUS (PU3NUECKUX



SBJICHUI M MPOIECCOB, HE TOJBKO JJI PEUICHUSI paCUETHBIX 337a4 BBHICOKOTO U
OJMMIIMAJIHOTO YPOBHEW CJIOXHOCTM, HO U B CUTYalUUAX IKUZHEHHOIO
xapaktepa.  IIpenycmorpennbie  Ilporpammoil  BuAbl — JAESITEIBHOCTH
(MHOWBUOyanbHAas W  TPYNIOBas  TPOEKTHAs W HUCCIEeNOBaTEIbCKas
JESITEeTLHOCTh) CHOCOOCTBYIOT Pa3BUTHIO TMO3HABATENBHBIX, PETYISTUBHBIX U
KOMMYHHUKATUBHBIX yMEHUN oOydwarontuxcs. [Iporpamma coOTBETCTBYeT Hjee
MPUKJIAIHON HAINPaBICHHOCTU, KOTOpas, B YHCIE IPYTrUX HUIACH, MOJIOKEHA B
OCHOBY Kypca (DM3HKH, U3y4aeMOr0o Ha YpOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHwusI.

Kypc moxer ObITh BOCTpeOOBaH 00Yy4alOMIMMHUCA, KOTOpbIE HMEIOT
UHTEpPEC K M3YYCHUIO (U3HMKH, TOTOBATCA K YYacTHIO B OJMMIIMAIAX
IIKOJILHUKOB MO (U3MKe, IUJIAaHUPYIOT YIiyOJIeHHOE H3ydeHue (U3UKUA Ha
YpPOBHE CpeiHero o01ero oopa3oBaHusl.

Heas 1 3a0a4yu Kypca Peanmusanus BHEYPOUHOM AESTENBHOCTH SIBIIIETCS
HEOTHEMJIEMOM YacThi0 00pa30BaTENLHOIO IIpoliecca, obOecredrBasi B TOM
qHClie BO3MOXKHOCTh (POpMHUpOBaHMs 00pa30BaTEIbHBIX MPOTPAMM Pa3TMIHOTO
YPOBHS CIOKHOCTH ¥  HAalpaBICHHOCTH C YY4E€TOM 00pa30BaTEIbHBIX
OTpeOHOCTEN U CITOCOOHOCTEN 00yJarOIMXCs, BKIIFOYask OTapSHHBIX JeTe.

Hear kypca —  obecneunTh  HMHIAUBHUAYyAJIbHBIE  MOTPEOHOCTH
oOy4arommxcss B M3y4yeHUU (U3UKH, B YCIOBHSX, KOTJa Y4eOHBIM TIaH
o0pa3oBaTeNbHOW OpraHW3alMy  MpeaycMaTpuBaeT U3Y4YeHHE yueOHOro
npeameTa «Ou3uKa» TOJIbKO Ha 0a30BOM YpOBHE.

[Iporpamma pazpaboTaHa ¢ yueToM peKoMeHanui genepanbHoil pabouei
OporpaMMbl  BOCMUTaHUA. B  4YacTHOCTHM, OHa YYUTHIBAET ICUXOJIOrO-
MeAarorndeckue OCOOEHHOCTH COOTBETCTBYIOIICH BO3PAaCTHOM KaTerOpuu
oOydaromuxcsa.  IIporpamma  cIOCOOCTBYET — MOCTHDKCHHIO  JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS 00pa3oBaTelbHOW MporpamMMbl MO  (GU3NKE B
coorBercTBUU ¢ DPI'OC OOO U COOTBETCTBYET CIEAYIOIIUM OCHOBHBIM
HAIPaBJIECHUSM BOCTIUTAHUS:

1) maTproTHUecKoe BOCIIUTAHUE: [IEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM
POCCUICKUX YUYEHBIX-(PU3UKOB;

2) TpaXJaHCKOE M JTyXOBHO-HPAaBCTBEHHOE BOCIHMTAaHWE: TOTOBHOCTH K
AKTUBHOMY Y4YacTHIO B OOCYKIEHHWU OOIIECTBEHHO 3HAYUMBIX M ITHUYECKUX
npo0JieM, CBSI3aHHBIX C MTPAKTUYECKUM IPUMEHEHUEM JTIOCTHKEHUN (QU3UKH;

3) LIEHHOCTH HAyYHOTO TO3HAHHWSA: OCO3HAHHWE IIEHHOCTH (U3MUECKOM
HayKH KaK MOIIHOTO WHCTPYMEHTa TO3HAHWS MHUpPaA, OCHOBBI Pa3BUTHS



TEXHOJIOTMM, BaKHEHIIEH COCTABJIIOIIEN  KYyJbTYpbl; OpPHEHTAalHs B
JESITEIbHOCTA Ha COBPEMEHHYIO CHCTEMY Hay4HBIX WIPEJICTaBICHU 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTUS MPUPOABI, pPa3BUTHE HAYyYHOU
Ar0003HATENBHOCTH, MHTEPECA K HUCCIIEIOBATEIbCKON A TEIbHOCTH;

4) TpydoBO€ BOCHUTAHHME: HWHTEPEC K MPAKTHYECKOMY H3YyYCHUIO
npodeccuii, CBI3aHHBIX ¢ (DU3UKOM;

5) sKoornYecKoe BOCIIMTAHKE: OPUCHTAIINS HA TIPUMEHEHHE (DU3NIECKUX
3HAHMM J1s pellieHrs 3a/1a4 B 00JIaCTH OKPYKAIOLIEH CpeJibl.

U3yuenue Kypca nanpagneno Ha opmuposanue y 00yuaruuxcs:

— cucTeMbl (PU3UYECKUX 3HAHUU KaK CHCTEMOOOPA3yIOIIer0 KOMIIOHEHTa
€CTEeCTBEHHO-HAYYHOM KApTUHBI MHpA, KaK OCHOBBI I TOHUMAaHUs
(bu3nuecKoi CTOPOHBI SABJICHUN OKPY>KAIOIIETO MUPA;

— WHTEpeca Ha MPOJOJDKEHHE OOY4YeHHs Ha YpPOBHE CpEIHEro oOIero
oOpazoBaHusl.

B pamkax pemeHuss ocHOBHbIX 3anad [IporpamMmbl  JODKHO OBITH
o0ecIeyeHo:

— mpuoOlIeHne o0yJarolmuxcsi K CaMOCTOSITEIbHOM IMO3HABATEIbHOU U
MCCJIEI0BATENbCKON JIEATENIbHOCTH, K HAYYHBIM METOAaM MO3HAHUS;

— dopMupoBaHUe y 00yJarOIMIMXCS MOTHUBAIIUHA U Pa3BUTHE CIIOCOOHOCTEH
K U3Y4YEHUIO (PU3UKH;

— (¢dopmupoBaHue y OOY4YarOIIUXCS YMEHUU OOBSICHATh W OLICHUBATH
SIBJICHUSI OKPYXKAIOIIETO0 MHUPA, MCIHOJIb3Ysl 3HAHUSA U ONBIT, MOJYYCHHBIE MPU
U3y4eHUu (PU3MKHU, TPUMEHATh UX MPU PEHICHUU TPOoOJeM B IMOBCEIHEBHOMN
KU3HU U TPYJAOBOU JNEATEIbHOCTH;

— OCO3HAaHHE O0YYAIOMUMHUCS IEHHOCTH (M3WYECKUX 3HAHUN B JKU3HU
YEJIOBEKAa, TIOBBIIEHUE YPOBHSI AKOJOTUYECKOH KYJIbTYphI, HEMNPHUATHE
JIEVUCTBUH, IPUHOCIIINAX BPEL OKPYKAIOIIEN CPEIEC U 3I0POBBIO JIOIEH;

— MpUOOpEeTeHHEe OO0YYaIOIIUMUCS OIbITa CaMOIMO3HAHUS, KIIOUYEBBIX
KOMIIETEHIIUM, HEOOXOIUMBIX ISl PA3TUYHBIX BUAOB JIESITEIHHOCTH.

Mecrto Kypca B 00pa3oBaTeIbHOM IpoLecce

Bo ®I'OC OOO myia o6s3aTebHOr0 00y4eHUs] YTBEPKICHBI IBa YPOBHS
OCBOEHHUSI pabOUHX Mporpamm 1o (usuke: 0a30BbIM U YIITyOJICHHBIA, HAUYUHAS C
5 xknacca. ConepxaHue mporpaMMbl MO  (U3MKE HampaBIeHO Ha
yJIOBJIETBOPEHUE TOBBIIICHHBIX 3alPOCOB OOYYAIONIUXCS, CTPEMSIIUXCS K
0osee TIIYOOKOMY OCBOCHMIO TNpEAMETHBIX pe3yiabTaToB. [Iporpamma kypca
BHEYPOUHOU AesATeIbHOCTH «MaTeMaTuieckue MeTo/ibl B (pU3UKe» HalpapiieHa



Ha pacIIMpEeHHUE 3HAHUK OOydaromuxcs Mo (Qu3MKe ISl KJIACCOB € 0a30BbIM
ypoBHEM 00y4eHus pusmke.

TemaTnueckoe IUIAHUPOBAaHUE B MpPOrpaMMe Kypca BHEYPOUYHOM
nesTenbHOCTH «MareMatuyeckre MeTonbl B (DU3MKE» COCTaBJIEHO TaK, 4YTO
pacipeneneHue COJAEpKaTEeNbHbIX pa3feioB B HEM CHHXPOHHM3UPOBAHO C
o0s3aTeNIbHON TporpaMMoil  6a30BOro ypoBHA. Peanmszainus comepikaHus
npenjaraercs B ¢GopMax W BHJAX JICSITCIBHOCTH, OTIUYHBIX OT YPOUHBIX.
Cnegyer OTMETHTb, YTO JAaHHBIA KypC BBICTpPAaUBA€TCAd HE TOJBKO Ha
paciupeHun (HrU3nIecKoro coJepkanusi 6a30BOro ypoBHS, HO U Ha MOBBIILICHUU
YPOBHS CJIOKHOCTH 3a]1a4, MPEAJIaraéMbIX JJIs peIIEHUS.

Pabouast mporpaMmmMa Kypca BHEYpOUHOI AesTeNbHOCTH «MareMaTuieckue
MeTo/bl B (hU3MKe» MpeaHa3HaueHa Juisl peaiu3auuu B 5—9 kiaccax. @opmbl
NeSATENbHOCTH o0 yyaronmxcs Mpe1yCMaTPUBAOT aKTUBHOCTb u
CaMOCTOATENFHOCTh, COYETAIOT HMHAMBHIYAJIBbHYI0 M TPYIIOBYIO (HOPMBI
paboOThl, OTIMYAIOTCS OT YPOYHBIX Ooyiee MIUPOKUM HCIOJIB30BAHHEM
IIKOJIBHOTO (DU3MYECKOTO 3KCHEPUMEHTA, HCCIEAOBATEIbCKOM M IMPOEKTHOU
NEeSATENbHOCTH, PELHIEHUEM HECTaHAApTHBIX 3amady U Ap. CTpyKTypUpOBaHHE
TEMATUYECKOro IUIaHupoBaHusi B [IporpamMme COOTBETCTBYET MOPSIKY
U3YUEHUs pa3iesioB U TeM (U3MKH 0a30BOr0 YpOBHS B OCHOBHOM IIKOJIE, TEM
caMblM  OOecreuMBaeTcs MPEEeMCTBEHHOCTb YPOUHOM W BHEYPOUHOMU
JESITENbHOCTH U BO3MOKHOCTh OCBOEHUSI ITPOrPaMMbl B T'PYIIAX MEPEMEHHOIO
CoCTaBa.

Peamuzanusa IlporpamMmbl mpeamnosiaraeT coueTaHWe pas3IMYHBIX BHIOB
NesTeNbHOCTH oOy4aromumxcs. s rpynmoBoil paboThl  MPeayCMOTPEHBI:
IUCKycCUU; paboTa Haja NpoeKkTaMu (BbIOOp TEMbl MPOEKTa, IIAHUPOBAHUE
paboT, pacmpezeneHue pojeid, B3aMMOOLICHKA MpPU BBIIOJHEHUH TPYHIOBBIX
IPOEKTOB); MOHTAXK IKCIEPUMEHTAIBHBIX YCTAHOBOK; MPOBEJIEHUE (HU3NYECKUX
U3MEpEHUN MO/l PYKOBOJICTBOM YUHUTENs; 00CYyXKAeHHe GU3NUECKUX SBJICHUN U
MpoIeCCOB; OOOCHOBaHHME MOJENECH MpU PEHICHUH pacueTHbIX 3amad. B
UHAMBUIYaJbHOW paboTe mporpaMMoM HpeaycMOTPEHbl: 00paboTka u
UHTEpIpeTausi pe3ysbTaToB (U3NYECKUX H3MEPEHUN; MOCTPOEHUE YCTHOTO
WM TMCBMEHHOTO OOOCHOBAHUS MPHU PEIICHHH Ka4eCTBEHHBIX 3a/ay, 3alKCh
CUCTEMBbI YPaBHEHUH W BBINIOJIHEHHE MATEMATHUYECKUX PACUyETOB MPU PEIICHUH
3a/1a4; TOUCK, UHTEpIpeTanusi, npeodpa3zoBaHue U MpUMEHEHUE HHPOpMaIIUU
€CTECTBEHHO-HAYYHOTO cojepxaHus. Takue BUIbl JEATEILHOCTH IMOMOTaIOT
pa3BuUBaTh y OOY4YAIOMIMXCS, C OJHOM CTOPOHBI, HAaBBIKM BOCHPUATHUS HOBOM



MH(OpMaIMK NPy pa3IMYHbIX ClIOCO0ax €€ MOoAauu, a ¢ APYroil — akTUBHOCTb,
CaMOCTOSITEJIbHOCT M TBOpYECKOoe Havayno. Peammsanusa IIporpamMmsl
CHOCOOCTBYET HE TOJIBKO DPACHIMPEHUI0 3HAHUN U YMEHHI O0Oydaroumuxcs B
obmact  (QU3MKU (YTO OpPUEHTUPYET Ha BBIOOP TEXHOJOTUYECKOIO
(uH>KeHepHOro) mnpoduiss B CpedHEeW IIKoJe), HO M Pa3BUTHIO Y HUX
YHHUBEPCAIbHBIX YUCOHBIX JIEHCTBU.

[Iporpamma Kypca paccunTtaHa Ha 34 4yaca B TEYEHHE OAHOrO rojaa
oOydenust B 5—9 kijaccax mpu MPOBEIEHUU 3aHATUN OJUH pa3 B Heaenmo 1o 1
aKaJeMHUYECKOMY 4acy KaxJaoe.

B 3aBHCMMOCTM OT KOHKPETHBIX YCJIOBHM peanu3anuyd OCHOBHOM
0o0pa3oBaTEIbHOM MpOrpaMMbl M KOJMYECTBA OOYYAIOLIUXCS JOIMYyCKaeTcs
dbopMupoBaHuEe YUeOHBIX TPy U3 00YHarONIMXCS Pa3HBIX KJIACCOB B IMpejesiax
onHou mapayienu. [IporpaMmma MOXKET peanu30BBIBATHCS 00pa3oBaTEIbLHOM
OpraHu3aluell CaMOCTOSATENLHO JTMOO HAa OCHOBE B3aUMOJCHUCTBUS C JIPYrUMU
OpraHHu3aIUsIMH, OCYIIECTBISIOMMUMHI 00Pa30BaTEIbHYIO 1€ATETbHOCTD.

[Ipn peammzauuu IIporpammel 3agada yduTesiss COCTOUT B TOM, YTOOBI
co3faTh s OOy4arolmuxcs HEOOXOIMMBbIC YCJIOBHUS MJii MPUOOPETECHUS U
pa3BUTHsI YMEHHUH, CBA3aHHBIX C MPOBEACHUEM JKCIEPUMEHTOB. [l pereHus
TOM 3aauu HEOoOXOIMMO Hamu4yue B KaOWHeTe (UBMKU CTaHIAPTHOTO
000py/0BaHMs, KOMIUIEKTYIOIIMX M PACXOJHBIX MaTEpHANIOB, TPEOYIOLIUXCS
JUTS IPOBEICHUS dKcriepuMenTa. [lepeuenp npeanaraempix padboT chopMHUpOBaH
TaKUM 00pa3oM, YTO MOATOTOBKAa K HMX MPOBEJACHHUIO HE JOJDKHA BbI3BIBATDH
CYLIECTBEHHBIX  3aTPyJHEHUH — BCE HEOOXOAMMOE [IJsi  peau3aluu
[IporpamMmbl, Kak mpaBWiio, JUOO HaXOAUTCA B KaOuHeTe (Qu3nku, OO
JOCTYITHO B TIOBCETHEBHOM OBITOBOM OOHXO/IE.

Bropas 3amaua yuutens mno peamu3zauuu [Iporpammel  cBs3aHa €
BO3MOXXHOCTBIO TTOMCKA, 00paOOTKU U MpeACTaBiIeHUs WH(OpPMAIMKU HAy4YHOTO
COZIEpXaHUs TIPU OpPraHW3allH TPYNIOBOM MPOEKTHOM U HCCIEA0BATENbCKON
nestenbHocTd.  J1g  ycmemHoW — peanM3anuy  CIIEHAapUeB  MPOEKTOB
pEKOMEHYETCS UCII0JIb30BaTh NIEPCOHAJIbHBIE KOMITBIOTEPBI C
YCTaHOBJIEHHBIMH O()MCHBIMM NTPOrPaMMaMHM U JOCTYIIOM K ceTh MHTepHeT (kak
MHUHHMYM OJIMH KOMIBIOTEP JJIS1 KaXK0U TPYIIIbI).

[lo ycMOTpeHHIO y4HUTENs HEKOTOPBIE 3aHATHUS MOTYT OBITh MCKIIFOUEHBI
WIK 3aMeHeHbl. /{1 NOBBIIEHUS HWHTEpeEca K IPAKTHYECKOMY H3YYECHHIO
npodeccuid, cBA3aHHBIX C (PU3MKOM, pekoMmeHayercss BHecTH B llporpammy



pCFI/IOHaJIBHBIﬁ KOMIIOHCHT: OKCKYpPCHM Ha MCCTHBIC IIPCAIIPUATUSA, B
PCTHOHAJIIBHBIC MY3CH, BY3bl H KOJUICIKH TEXHUYECKOM HaIIpaBJICHHOCTH.



COJIEPXKAHUE KYPCA BHEYPOUYHOM JIESATEJIbHOCTHU
«TPYJAHBIE BOITPOCHI ®U3UKN»

5 -7 KIIACC
Pazgen 1. ®u3uka u ee poJib B IO3HAHNH OKPYKAKOLIEro Mupa
@®us3uka — OCHOBA pPa3BUTUA TEXHUKA M TeXHOJoruu. dusmueckue

BEJIMYMHBI W MX u3MepeHue. Kiaccudukamuss H3MEpUTENbHBIX NPUOOPOB.
[TorpemHocTs  mpssMoro  u3MepeHusa.  MHTepBanbHOE — IMPEACTABIICHUE
NOrpelIHOCTH u3MepeHusd. [IoHATHe O MOrpemHOCTH KOCBEHHOTO M3MEPEHUS.
Merton rpaHuLl 11 OLEHKH ITOIPEIIHOCTH KOCBEHHOTO U3MEPEHU .

IIposedenue sxcnepumenma:

N3mepenue TtemmepaTypbl NP NOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JaTYMKa TEMIIEPATypPBI.

WN3mepenne oObemMa TBEPAOrO TeElNa C IOMOIIBI0 MEH3YpPKH, 3aIHCh
MOTPETHOCTH U3MEPEHUSI.

N3mepeHus pa3smMepoB MaibiX OOBEKTOB C YKa3aHHEM MOTPEIIHOCTU
KOCBEHHOT'O NU3MEPEHUS.

I pynnoevie npoexmol 10 UCTOPUHU PA3BUTUS KOCMOHABTHUKHU.

Paznen 2. IlepBoHayaibHbIE CBEIeHHsI 0 CTPOEHHH BelleCTBA

bpoyHOBCKOE nBUXkEHHE. ArperaTHble COCTOAHUA BemlecTBa. llonstre o
KPUCTAITMYECKUX M aMOP(HBIX TBEPABIX TeaaX. AHU30TPOIUS CBOMCTB.

Ilposeodenue sxcnepumenma: ONBITBI TO HAOIIOJEHUIO OpPOYHOBCKOTO
JBIDKEHUS U Tuddy3un.

[IpakTnueckas pabora 1Mo nocrpoeHuto kpucramanuaeckou pemerku NaCl
Y JPYTrUX BEUIECTB U OOBICHEHHUIO aHU30TPOINHU CBOMCTB.

Pa3nen 3. /IBu:KeHHe U B3auUMOoeiicTBHE TeJl

Cpennsisi ckopocTh. Pa3nble criocoObl onucaHus ABUXKEHUS (TaOTUYHBIN,
rpadpuueckuit).  I'papuku  3aBUCMMOCTEl  BEIMYMH,  ONHUCHIBAIOLIUX
paBHOMepHOe aABmwkeHue. CMecn W ciuiaBbl. [loBepXHOCTHas W JHMHEHas
wioTHOCTh. Cuita ynpyroctu. Cuia TpeHHsI CKOJNbXeHMs. PaBHonelcTBYrOIas
CUIL.

IIposedenue sxcnepumenma:

N3mepenue cpeaHeil CKOPOCTH (ABMXKEHHE MOJEIN DJIEKTPUYECKOTO
aBTOMOOMJISI, CKOJIb)KEHHE OpyCKa 10 HAKJIOHHOW TIJIOCKOCTH | JIp. ).

HccnenoBanue 3aBUCUMOCTH CpEIHEM CKOpOCTH Opycka TIpU  €ro
JBHKEHUM BHU3 110 HAKJIIOHHOM IJIOCKOCTH OT YIJIa HAKJIOHA MIOCKOCTH.



N3MmepeHue KeCTKOCTH OJIHOM TPYKUHBI U JKECTKOCTU JABYX MPYXKHH,
COEIMHEHHBIX MEXKTy COOOM MOCIeI0BATEIHHO WK MapaJIeIbHO.

HccnenoBaHue pacTsKeHUS MPYKUHBI OT MACChI TOABEIINBAEMBIX TPY30B.

HccnegoBanue 3aBUCUMOCTH CUJIBI TPEHHUS CKOJIBKCHUST OT  CHJIbI
HOPMAJIBHOTO JaBJIEHUS] W HE3aBUCHUMOCTH OT IUIOMIAQAXM TOBEPXHOCTHU
CKOJIbXKEHUS.

[IpencraBienue pe3yiabTaTOB WCCIENOBAHWNA B BHAEC TpadUKOB C
YKA3aHUEM IOTPELIHOCTEN NIPSAMBIX U3MEPEHUM.

Paznen 4. JlaBJjieHre TBEPABbIX TeJl, KUAKOCTE U ra3oB

JaBnenue TBepabiXx Ted. ['mapocrarnueckoe [aBlIEHUE B KUJIKOCTH.
ATtMocdepHoe naBieHue. BoitankuBaromas cuia.

IIposedenue sxcnepumenma:

HccnenoBanne 3aBUCHUMOCTH JIaBJIEHHS, OKa3bIBAEMOI'O YEJIOBEKOM Ha
T0J1, B 3aBUCUMOCTH OT IUIOMIAIX OMOpbl (00CHKOM, Ha KaOJIyKax ! T. IL.).

HccnegoBaHne 3aBUCUMOCTH THAPOCTATHYECKOTO JABJICHUS B JKHIKOCTH
oT rayounsl (¢ nomombio U-o0pazHoro manoMerpa u naruuka). Habmonenue
MPOSBIICHHS aTMOC(EPHOTO AaBICHHUS.

HccnenoBanue 3aBUCUMOCTH aTMOC(EPHOrO JIaBIEHUIO OT BBICOTHI
OTHOCHUTEJILHO ITOBEPXHOCTH 3EMIIU.

HccnenoBanre 3aBUCUMOCTH Beca Teja B BOAE OT 00beMa MOrpy>KEHHOM B
KUJIKOCTh YacTH Tea.

HnousuoyanvHole npoexmol:

Kaxk BrIOpaTh 00yBb 1J1s 370POBbSI?

Hcropus BO31yXOMIaBaHUs U IPUMEHEHHE COBPEMEHHBIX a3POCTATOB.

W3yuenue npuHimuna pabotel Oatuckados, OaTucep U ocoOeHHOCTEH
CTpOCHUSI TITYOOKOBOHBIX KUBOTHBIX.

Paznen 5. PabGora u MOIHOCTD. JHEPrust

[Tomucnact. IIpocTeie MexaHU3MbBI B MPUPOAE M TEXHUKE. 3aKOH
COXPAHEHMSI MEXaHUYECKOU SHEPTHUHU.

IIposedenue sxcnepumenma. poBEpKa yCIOBUSI PAaBHOBECHUS phbluara.

Pemenune sxcriepuMeHTaIbHBIX 337]a4 Ha COSAMHEHUS OJIOKOB.

8 KUIIACC

Paznen 6. TemoBble siBJIeHUSA

AmnorporiHble  MoauduKauu yriaepoja. IloBepxXxHOCTHOE HATsHKEHHE,
CMauyuBaHue, KanmwuisipHeie siBieHus. KoapduimeHT noBepXHOCTHOTO
HATSDKECHMUS.



TerooOMeH u TemioBoe paBHOBecue. 3akoH Hbiorona—Puxmana.
VYpaBHeHuUe TemI0BOro 6anaHca.

N3meHeHne BHYTpEeHHEH 2Hepruu npH (Ha3oBbIX nepexoaax. ['paduyeckoe
IpeJICTaBJIEHUE MTPOLIECCOB HAIPEBAHUS/OXJIAXKICHHSI BEIIECTRA.

TeruioBbIe IBUTATENN U 3alMTa OKPYKAIOILIen cpeabl. TennoBele IOTEpU B
TENJIOCETSAX.

IIposedenue sxcnepumenma:

BrlIpaiyBanye KpyCcTasIOB MOBAPEHHOM COJIM UM MEAHOTO KYIOpoca.

OnbIThI, IEMOHCTPUPYIOUIME MOBEPXHOCTHOE HATSIKEHUE, KalWILIISIPHBIE
SIBJICHUS U SIBJICHUSI CMAQYMBaHMUSI.

HccnenoBanue mporecca TEIIOOOMEHa NMpPU CMEIIMBAHUU XOJIOAHOM U
ropsiueu BOJIBI.

HccnenoBanue (ha30BbIX MEPEXOI0B.

I pynnogwvie npoexmol no memam:

[IporHo3upoBaHUE  DKOJIOTUYECKUX  IOCIEACTBHM  HMCIOJb30BAaHUS
JBUTATENIell BHYTPEHHETO CrOpPaHMUsl.

[IporHo3upoBaHre  SKOJIOTMYECKHX  MOCHEACTBUH  HCIOJIb30BaHUS
TEIJIOBBIX U TUIPOSIIEKTPOCTAHIIHIA.

Pazgen 7. JiekTpudeckne 1 MAarHUTHbIE SIBJICHUS

Onektpusanus Ten. 3akoH Kynona. Dnektpuyeckoe none. DC B nenu
MOCTOSIHHOTO TOKa. 3akoH OMa g MOJIHOW HEenu. DJIEKTPUYECKUE LEenu U
MOTPEOUTENHN IICKTPHUIECKON SHEPTHH B OBITY.

JleficTBue MarHMTHOIO TOJSi Ha MPOBOJHMUK C¢ TokoM. Cuia Ammepa u
onpeneneHue ee HanpasieHusd. Cuna JIopeHna u onpeaeneHue ee HanpaBieHUS.
VY ckopuTenu 3apsyKeHHbBIX YaCTHULL.

Onextporeneparop. CrocoObl MONTY4YEHUS ITEKTPUIECKON SHEPTUU. b

IIposedenue sxcnepumenma:

OnexTpu3alus W OOBSCHEHUE OIEKTPU3ALMHU TeN, B3aUMOJICHCTBUE
3apSKEHHBIX TEJ.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUA TMpPU  TOCJIEI0BATEIbHOM
COCIMHEHUU ABYX PE3UCTOPOB, MPAaBWJIA ISl CHIIBI TOKAa MPU MapalIeTbHOM
COEIMHEHUHU PEZUCTOPOB.

Onpenenenne DJIC 1 BHYTPEHHETO CONPOTUBIICHNUS] UICTOYHUKA TOKA.

[TpoBepka BbinoaHEHUS 3aKkoHa OMa 11l TOJIHOM LETIH.

Omnpenenenne KIIJ[ narpesarens.

HccnenoBanue neiCTBUS MATHUTHOTO TIOJISE HA TPOBOJIHUK C TOKOM.



HUnoueuoyanvnvle npoexmsvl Ha TPUMEHEHUE CHIBI AMIlepa W CHUJIbI
JlopeH1a B TEXHUYECKUX YCTPOUCTBAX.

I'pynnogvie npoexmol no memam:

DJIEKTPOCTAHIIMU HA BO3OOHOBJISIEMBIX UCTOUHUKAX SHEPIUH.

DKOJIOTUYECKUE MPOOIEMBbI SHEPTETUKHU.

ToruBHBIE 371IEMEHTHI U 3JIEKTPOMOOUIIH.

9 KUIIACC

Pazgen 8. Mexanuveckue siBJIeHUsI

CriocoObl omMcaHusl MEXaHWYECKOTO JABHKEHMs. BEKTOpHBIE BEIMUYWHBI,
Olepalnyu ¢ BEKTOPAaMM, ITPOECKLHH BEKTOPOB. Panmyc-BEeKTOp MaTepHalbHOU
TOYKH, MEPEMEIICHUE Ha IUIOCKOCTU. [lepemenieHue npu paBHOYCKOPEHHOM
OpSIMOJIMHEMHOM  JIBMDKEHMH. ['paduueckas uWHTepHpeTanus yCKOpPEHUs,
CKOPOCTHM, IIPOWJEHHOIO IIyTM MW MNEPEMEIICHUs I MNPSIMOJIUHEUHOIO
IBUKEHUS. /[BHyKeHHe Tena, OpOIIEHHOIO MO YoM K ropu3oHTty. CKopocTh 1
YCKOPEHUE MPU ABUKEHHUHU IO OKPYKHOCTH. JIBUIKEHHE TEJ MO OKPYXKHOCTHU
IO/ IEUCTBUEM HECKOIBKHUX CHJL.

3akoH bepHynM u nogbEMHAs CHIIA KpbUIA.

3aKOHBl ~ COXPAaHEHMS  HMIIYJIbCa M MEXaHWYECKOM  JHEpPruu
(ynpyrue/neynpyrue cTojakHoBeHus ). Pabora cuibl.

IIposedenue sxcnepumenma:

OrnpeneneHne yCKOpEHHs Tejla MPH PABHOYCKOPEHHOM JBUKEHHUH I10
HaKJIOHHOM ITIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBUKEHUHU 0€3 HayalbHOU CKOPOCTH.

HccnenoBanue ABMXEHUS Tea, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

W3mepenune neproaa v 4acTOThl OOpaIlieHus TeNa 0 OKPYKHOCTH.

OnbITel, JNEMOHCTPUPYIOLIHME [EUCTBUE 3aKoHAa bepHynnm, U ux
00BsICHEHUE.

N3mepenne KNHETUYECKOW SHEPTUHN TEJIA 10 JVIMHE TOPMO3HOT O ITyTH.

Omnpenenenue pabOThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
110 TOPU30HTAJILHOM ITOBEPXHOCTH.

I pynnogvie npoexmul IO TEMaAM:

Hcropus pa3BUTHS OTEYECTBEHHON I'PaXk1aHCKOW aBUALUU.

Cyna Ha MOABOIHBIX KPBUIbSIX.

AHTHKPBLIO HA CKOPOCTHBIX aBTOMOOMJISX.

JIBUKeHME Toe3/1a HA MArHUTHOM TTOYIIKE



Pa3nen 9. Mexannueckue KoJj1e0aHUSA U BOJIHBI

N3mepenue yckopeHusi CBOOOAHOrO TmajeHus. PacmpocTpaHeHue u
OTpakKeHHE 3BYKA B PA3JIMYHBIX CpPE/Iax.

Ilposeodenue uccnedosanuii:

N3mepenue yckopeHust CBOOOHOTO MaeHUS.

OmnpeneneHue rpaHull YaCTOTHI CIBIIIMMBIX 3BYKOBBIX KOJICOAHUIA.

Habmronenne u 00bsiCHEHUE aKyCTHYECKOTO PE30HAHCA.

HccnenoBanue 3aBUCUMOCTH TepUoa KOJIeOaHUN MPYKUHHOTO MasTHUKA
OT Macchl rpysa.

['pynmoBbie TPOEKTHI IO TEMAM:

Hcnonb3oBanue 3Byka (WM YyibTpa3ByKa) B TEXHUKE (IXOJOKAIus,
yJIbTPa3BYyK B MEAUIIMHE U JIP.).

3BYKH B IPUPOJE.

AHallU3 JTaHHBIX O PErUCTpaluy 3eMJICTPSCEHUI U B3PHIBOB C MOMOIIBIO
CEHCMUYECKUX BOJIH.

Nurtepdepeniius u qudpakiys BOJIH Ha MOBEPXHOCTH BOJIBI.

Paznen 10. CBeroBble siBJIeHUS

AHanmu3 1 00BSICHEHHE ONTUYECKOTO MUPaXKA.

IIpoBenenue 3KcrepumMeHTa:

N3MeHeHurst ONTUYECKOM CUJIBI MPU CII0KEHUU TOHKHUX JIUH3.

OnbITEl 1O BOCOPUSTHIO ILIBETa MPEIAMETOB NMPU UX HAOIIOJCHUU 4Yepe3
IIBETOBBIC (PMIIBTPHI (IIBETHHIC OUKH).

I pynnoeswvie npoexmul:

OnTtuyeckuii CBETOBO/I.



IHINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDI

Peanuzanusa nporpaMMbsl Kypca BHEYpOUHOHR aestenbHOcTH «TpynHbie
BOMNPOCHI (PU3MKW» HAMPABIIEHA Ha 00ECHEUECHHUE TOCTHXKEHHSI 00Yy4aroIMMUCs
JUYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIILTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

1) marpuoTMYecKOro  BOCHUTAHUS:  IEHHOCTHOE  OTHOILICHHE K
JOCTUXKEHUSM POCCUICKUX yYEHBIX-(DU3UKOB;

2) rpaKJaHCKOIO M JTyXOBHO-HPABCTBEHHOI'O BOCIMTAHMS: TOTOBHOCTH K
aKTUBHOMY Y4YaCTHIO B OOCYXIEHHUU OOLIECTBEHHO 3HAYUMBIX M ITHUYECKUX
po0JieM, CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM TIOCTUKEHUN (PU3UKY;

3) LIEHHOCTH HAYYHOTO IIO3HAHMS: OCO3HAHUE LEHHOCTH (PU3NUYECKON
HAayKd KaKk MOUIHOTO WHCTPYMEHTa TIO3HAaHUS MHUpPA, OCHOBBI PA3BUTHSA
TEXHOJIOTMM, BAXKHEUIIEH COCTABISIONIEH KYJIbTYPBI; PAa3BUTHE HAYyYHOU
1r0003HATENBHOCTH, UHTEPECA K UCCIIEI0BATENBCKOM 1€ATEIbHOCTH;

4)  ¢opMupoBaHusi  KyJAbTYpbl  3I0pPOBbS U  3MOLUOHAIBHOIO
OJlaromnosy4yusi: OCO3HaHHME IIEHHOCTH Oe30macHoro ooOpas3a KU3HH B
COBPEMEHHOM TEXHOJOTMYECKOM MHpE, BaXXHOCTH MpaBWJI O€30M1acHOro
NOBEICHHUSI HA TPAHCIIOPTE, HA JOpOrax, € DJJIEKTPUYECKUM H TEIUIOBBIM
000py/10BaHHEM B JIOMAILIHUX YCJIOBUSIX;

5) TpyAOBOro BOCHUTAHUS: AKTUBHOE y4aCTHE B PEHICHUH MPAKTUYECKHUX
3aJ]a4 TEXHOJOIMYECKON M COIMaNbHON HamnpaBJICHHOCTH, TPEOYIOIIMX B TOM
yucine W (U3MYECKMX 3HAHWUM, HWHTEpPEC K MPaKTUYECKOMY H3YYEHUIO
npodeccuid, CBsI3aHHBIX C (DU3UKOIA;

6) DKOJOrMYECKOr0 BOCHUTAHMUS: OpHUEHTAlsd Ha [PUMEHEHHE
¢u3nyecKkux 3HAHUM IJi1 pelIeHHs 3aJad B O0JIACTH OKPY’KaloleH Cpemsbl,
IUTAHUPOBAHUS TIOCTYIIKOB M OLIEHKM HX BO3MOXHBIX IIOCIEACTBUM A
OKpYXarolen Cpeibl;

7) amanTanuu K U3MEHSIIOIIUMMCS YCIOBHSIM COLMAIBHON M MPUPOJHOMN
cpedbl: MOTPEOHOCTh BO B3aMMOECHCTBUM NPHU BBINOJIHEHUU HCCIEAOBaHUN U
IPOEKTOB (PU3MUECKON HANpPaBICHHOCTH, OTKPBITOCTh OIBITY M 3HAaHUSAM
IPYTUX; OCO3HaHUE Ne(PUIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B
obnactv (U3MKM; IJIAHUPOBAHHE CBOETO PA3BUTHUSI B MPUOOPETEHUH HOBBIX
(u3nyecKux 3HAHUN; CTPEMJICHHE AaHaJIU3UPOBAaTh U BBIABIATH B3aUMOCBSI3H
OpUpOAbl, OOIIeCTBA M DJKOHOMHKH, B TOM 4YHCJIE C HCIOIb30BAHUEM
(bu3nuecKux 3HaAaHUM.



METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHMBEpPCAJIbHbIE YUeOHbIE 1eCTBHS:

ba3zoBble JioruyecKue 1eMCTBUA:

— BBIABJIATH M XapaKTEPU30BaTh CYIIECTBCHHBIC MPHU3HAKH SBICHUA W
IIPOIIECCOB;

— BBISABIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHMS B pPaccMaTpPHUBAEMBIX
dakTax, JaHHBIX U HAOIMIOJACHUSX, OTHOCIIINXCS K (PU3UMUESCKUM SIBICHUSIM;

— BBISBJIATh MPUYUHHO-CICACTBEHHBIC CBSA3W NPHU WM3YYCHHH (PU3NUSCKUX
SIBJICHUNM W TIPOLIECCOB, JIeTIaTh BBIBOJIBI C KCIOJIb30BAaHWEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYCHHWH, BBIABUTATh THUIOTE3bl O B3aUMOCBS3SIX
(bU3MYECKUX BEJINYHUH;

— CaMOCTOSITENILHO BBIOMpATh CIOCOO pelieHus y4eOHOW ¢u3nyecKon
3amauu  (CpaBHEHHWE HECKOJIBKUX BapHaHTOB pEIICHHs, BBHIOOp Hamboee
MOIXOISAIIETO C YIETOM CaMOCTOSITEIBHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBareibckue AeCTBUA:

— WCITOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKIUI HHCTPYMEHT ITO3HAHUS,
MPOBOAUTEL IO CaMOCTOSITEIbHO COCTaBJICHHOMY TUIAHY OIBIT, HECIOXHBIN
(U3UYECKUM IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeI0BaHNE (PU3NUECKOTO SBIICHHUS;

— OIICHWBAaTh HAa TMPUMEHUMOCTh M JOCTOBEPHOCTH HWH(OpPMAIIHIO,
TIOJTYYCHHYIO B XOJI€ MCCJICIOBAHMSI WIIH SKCTICPUMEHTA;

— caMocTosTenbHO (QopMyaupoBaTh O00OOIIEHHWS U  BBIBOJBI MO
pe3ynbTaTaM MPOBEJACHHOTO HAOIIOIEHNS, OTIbITA, UCCIICIOBAHNUS;

— TIPOTHO3UPOBATH BO3MOXKHOE JallbHEWIIee pa3BUTHE (DHU3NUECKHUX
MPOLIECCOB, a TAKX€ BBIJBUTATh MPEAINONOKEHUS 00 WX Pa3BUTHH B HOBBIX
YCIIOBUSAX M KOHTEKCTaX.

Pabora ¢ nndopmanueii:

— MPUMEHSAThH Pa3IMYHbIE METObI, HHCTPYMEHTBI U 3alIPOCHI MPU MOUCKE U
orbope mHpOpMAIMU WM JaHHBIX U3 HUCTOYHHUKOB C y4ETOM MPEI0KEHHOM
y4eOHOM 3a/1a4 1 33JIaHHBIX KPUTEPHUEB;

— BBIOMpaTh, aHAJIU3HPOBATH, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH
uH(pOpMaLHIO Pa3IMIHBIX BUIOB U (hOPM MPE/ICTABICHUS;

— OIICHUBATh HAJACKHOCTh WH(OPMAIMHU 1O KPUTEPHSIM, TPEITOKECHHBIM
yYUTEIEM WK CPOPMYITHPOBAHHBIM CaMOCTOSITEIHHO;

— CaMOCTOATEIIbHO BBIOMpATh ONTHMaJIbHYIO (OpMY MpeCTaBICHHS
nH(OpPMAMK ¥ WUTFOCTPUPOBATh peIlacMble 3aJaud HECIOKHBIMH CXEMaMH,
qyarpaMmMamMu, HTHOU rpaukoi 1 uX KOMOUHAIUSMU.



KoMMmyHMKaTHBHBIC YHHBepPcadbHbIe y4eOHble 1eiicTBUs

Oo6wmenue:

— BBIPA)KaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U ITMCbMEHHBIX TEKCTAX;

— B X0/ie OOCYXXJICHUSI Y4eOHOro Marepuasia, pe3yibTaToB Ja00OpaTOPHBIX
paboT M MPOEKTOB 33JaBaTh BONPOCHI MO CYHIECTBY OOCYXIaeMOH TEMbI U
BBICKA3bIBATh WJIEW, HAIICJICHHbIE Ha pEUICHUE 3aJauyd M IOAJEp)KAHHE
0aro’keaaTeNbHOCTH OOIIEHUS;

— COMOCTAaBIISITb CBOU CYXKJICHHS C CYXKICHUSMH JPYTUX YYaCTHUKOB
auanora, OOHapy>KMBaTh pa3jIMyure U CXOJICTBO MO3ULINN;

— TOyONMYHO TPEACTABIATH  PE3YNbTaThl  BBIIOJHEHHOTO  OIBITA,
UCCIIEIOBAHUs, ITPOEKTA.

PerynsiTuBHBIe YHHBepcaibHbIe YueOHbIe 1eliCTBUS

Camoopranuzanus:

— BBUIBISTH MPOOJNEMBbI Ui PpEIIeHHs B JKU3HEHHBIX M Y4eOHBIX
CUTYaLUSIX;

— OpHEHTHPOBATHCS B PA3JIMYHBIX [OAXOAAX MNPUHATHS PpEHICHUH
(MHIMBUAYAIbHOE PELICHHE, IPUHATUE PEIICHU B TPYIIIIE);

— CaMOCTOSITEJIFHO COCTAaBJISITh AJITOPUTM pelieHHs] (PU3NYECcKoil 3amauu
WIM IUIAaH HCCIENOBAHMSI C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEW, ApryMEHTUPOBATH MPEJIaracMble BApUAHTHI PELICHUM;

— Jienath BBIOOp M OpaTh OTBETCTBEHHOCTh 32 PEILICHUE.

CaMOKOHTPO/Ib, 3MOLMOHANbHBIN HHTE/VIEKT:

— JaBaTh aJIeKBaTHYIO OLEHKY CHUTyalldd M TMpejaraTh IJIaH ee
U3MEHEHMUS;

— YYUTHIBaThb KOHTEKCT M MPEABUAETb TPYAHOCTH, KOTOPBIE MOLYT
BOSHUKHYTh MpPH pEHICHHH Y4eOHOW 3a/ladyd, aJanTHpOBaTh peEIIeHHE K
MEHSIOIIMMCST 00CTOSITENIbCTBAM;

— OOBSCHATH MNPUYUHBI JOCTHXKEHUS (HEIOCTHXKEHHS) pe3yiIbTaToB
JEeSTebHOCTH, JaBaTh OILIGHKY IPHUOOPETEHHOMY OIBITY, YMETh HaXOJIUTh
IO3UTUBHOE B IIPOU30LIEAIIECH CUTYalllH;

— BHOCHUTb KOPPEKTHBBI B ICITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
M3MEHUBUINXCS CUTYallul, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

— OLICHMBATh COOTBETCTBUE PE3YNbTATA LIEJIU U YCIOBUSM;

— CTaBUTh ce0s Ha MECTO JAPYroro 4ejoBeKa, MOHMMAaTb MOTHUBBI U
HaMEpeHUs APYroro;



— IpHU3HABaTh CBOE IPAaBO Ha OLIMOKY MpU pelIeHUuH (PU3MUECKUX 3a]ad
WIH B YTBEP>KJICHHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IPAaBO APYroro.

INPEAMETHBIE PE3YJIBTATDI:

[IpenmetHble pe3ynbTarhl OcBOeHUs I[Iporpammbl ydeOHOro Kypca K
KOHIly 00y4YeHus 6 7 Kiaacce:

— paznuyarh (pu3MyUeckue SABJICHUS (MEXAaHUYECKOE JBUKEHHE, TETJIOBOE
JBM)KEHHE YaCTHUI[ BEIECTBA, B3aWMOJAEWUCTBUE TeJ, aTMoc(epHoe NaBieHHE,
PEBPALLECHUS MEXaHUYECKOW SHEPruM U Ap.) MO OMUCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (HU3UUECKOe
SBJICHUE;

— pacro3HaBaTh IPOSBJIEHUE HW3YYEHHBIX (PU3MUECKUX SBJICHUN B
OKpY’KarollleM MHUpE, IIPH 3TOM IEPEBOANUTH MPAKTUYECKYIO 33]jauy B yUeOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3HUECKUX SBICHHUIA,

— XapakTepu30BaTh CBOICTBa Tel, (PU3MUECKHUE SIBICHUS M MPOLECCHI,
UCIIONIb3Yysl IIpaBUJIa CIIOXKEHUs Cui, 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, 3aKOH COXpaHECHHSI MEXaHUYECKOW SHEPTUHU U JIp.;

— ONWUCHIBATh H3YYEHHBIE CBOWCTBA Te€l W (UIUYECKUX SBIICHUM,
UCMOJb3Ys (pU3nuecKkue BEIMUUHbI (Macca, MJIOTHOCTh BEIIECTBA, BPEMsl, MyTbh,
CpEIHssl CKOPOCTh, CHJia YIPYIOCTH, CHJIAa TPEHUsS, CHJIA TSKECTH, BEC TEIa,
KMHETHYECKasl U MOTEHLUUAIIbHAS SHEPTUA U . );

— OOBACHSTH U3y4EHHbIE (DU3NUECKUE SBIICHHUS, IPOLIECCHl U CBOWCTBA TEll,
B TOM YMCJIE€ B KOHTEKCTE CUTyalMi MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa,
U pelllaTh KaYECTBEHHBIE 3a7auH, 3a/1a4u, TPEOYIOIINE YUCIEHHOTO OLEHUBAHUS
XapaKTEpHbIX 3HAYEHUN (PU3NYECKUX BEJIMYMH, pACUYETHBIE 3aJadyd [0
M3y4aeMbIM TeMaM Kypca (PU3UKU;

— MPOBOAUTH NPSAMBIE U KOCBEHHbIE U3MEPEHUS M3YUYEHHBIX (PU3NUECKUX
BEJIMYMH C HCIOJBb30BAHUEM  AHAJOTOBBIX M  LU(POBBIX  IpUOOPOB,
00OCHOBBIBaTh BBIOOP METOAA U3MEPEHUS], PUKCUPOBATH MTOKa3aHUs IPHUOOPOB;

— co0droaTh MpaBWJia TEXHUKH O€30MacHOro TpyAa Mpu pabore ¢
1a00opaTOpHBIM 00OPYJOBaHUEM, 3HAThb MPUHLUIN JACUCTBUA MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, AUHAMOMETP, COOOIIAIOLINECS
cocy/bl, OapoMeTp, pplyar u Jp.

[IpenmetHble pe3ynbTarhl OcBOeHMs I[Iporpammbl yueOHOro Kypca K
KOHILy 00y4ueHus ¢ 8 Kaacce:

— HCHOJb30BaTh MOHATHS (arperatHbleé COCTOSIHUSI BEILECTBA, CIOCOOBI
U3MEHEHUsT BHYTPEHHEW DJHEPIUM, OJJIEMEHTApPHBbIN JJICKTPUYECKUN 3apsn,



MPOBOAHUKH, MOJTYNPOBOJIHUKH, TUIIEKTPUKU, UCTOUHHKHU MOCTOSHHOIO TOKA,
AJIEKTPUYECKOE T0JIE, MArHUTHOE MOJI€ U AP.) U CUMBOJIMYECKUHN S3bIK (PUBHUKU
IIPU PEIICHUH YYEOHBIX U MPAKTUYECKUX 3a/1a4;

— pa3nuyaTh SBJIEHUS (TEIJIOBOE PAaBHOBECHE, MCMApEHUE, KOHIEHCAIus,
IUIaBJIEHWE,  KpUCTAJUIM3allks,  KWUIMEHHE,  CIOCOObl  TEeIJIoNepeaadH,
ANEKTPU3ALUS TEN, B3aUMOJECUCTBUE 3aPSAJ0B, NEHCTBHE IEKTPUUYECKOrO TOKA,
JNEUCTBHE MAarHUTHOTO TOJII HA MPOBOJHUK C TOKOM U Jp.) MO OMUCAHHUIO UX
XapaKTepHbIX CBONCTB M HAa OCHOBE OMNbBITOB, JEMOHCTPUPYIOLIUX JTaHHOE
¢dbusznyueckoe sBICHUE;

— ONHUCHIBAaTh W3yYEHHBIE CBOWCTBA Tel U (DU3UYECKUX SIBJICHHM,
UCTIONBb3ysd (U3Myeckre BEJIWYMHBI (TeMIreparypa, KOJIMYECTBO HHEPruu,
ylleJIbHasi TEIUIOEMKOCTh BELIECTBA, yJE€lIbHAas TEIJIOTA IUIABJICHHUS, yIEIbHAS
TEIUIOTa  MapooOpa3oBaHus, yaAedbHas  TeIioTa CropaHusi  TOILUIUBA,
KOX(QUIIMEHT TOJIE3HOTO JCWCTBUSA TEIUIOBOM MAaIINHBI, OTHOCHUTEIbHAS
BJIQXKHOCTh BO3/yXa, padoTa W MOIIHOCTb 3JIEKTPUYECKOTO TOKAa W Ap.), IpH
ONKMCAHMM MPABUIBHO TPAKTOBaTh (PU3MUYECKUMH CMBICI HUCIHOJb3yEMbIX
BEJIMYUH, HMX OO0O3HAYCHUS] W EIUHUILI (U3NYECKUX BEIUYUH, HAXOIUTh
dbopMynbl, CBS3BIBAIOIINE JAHHYIO (PU3WYECKYI0 BEIUYUHY C JPYyrUMU
bu3nuecKUMU BETMYNMHAMMU;

— XapakTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUX SIBICHUN U TPOLIECCOB,
UCIIONIb3YSl OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW — TEOPHUH
CTPOCHHUS BELIECTBA, YpaBHEHUE TEIUIOBOrO0 OanaHca, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOro 3apsiaa, 3akoH Kynona, 3akoH Owma, 3akoH J[xoyma—JleHua,
3aKOH COXpaHEHUsl PHEPruM, MPU 3TOM Pa3IUYaTh CIOBECHYIO (hOPMYIUPOBKY
3aKO0HA M €ro MaTeMaTU4eCKOe BBIPAKEHHUE;

— OOBSACHATH U3yYEHHBIE (PM3UUECKUE SBICHHUS, MPOLECCH], CBOMCTBA Te,
B TOM 4YHCIE€ M B KOHTEKCT€ CHUTyalUld MPaKTHKO-OPUEHTUPOBAHHOIO
XapakTepa, M pelaTh KAayeCTBEHHBIC 3aJladyd, B TOM YHUCIE TpeOyrolue
YHUCIIEHHOTO OIEHUBAaHUSl XapaKTepHBIX 3HAUYCHUN (PU3NYECKUX BEITUYHH,
pelIaTh pacueTHbBIC 3a/1a4M M0 U3y4aeMbIM TeMaM Kypca pu3uku;

— MPOBOJIUTH MPSIMbIE U KOCBEHHBIC M3MEPEHUSI U3YyYEHHBIX (U3UUECKUX
BEJIMYHH C UCIIOIb30BAaHUEM aHAJIOTOBBIX U IU(POBBIX TPUOOPOB;

— pacmo3HaBaTh IPOCThIE€ TEXHUYECKUE YCTPOMCTBA (MHUJIKOCTHBIM
TEPMOMETP, TEPMOC, JIBUTaTeb BHYTPEHHETO CTOPAHMSI, PEOCTAT U JIp.).

[IpenmeTHbIE PE3yNbTAThl OCBOEHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyuenus ¢ 9 Kknacce:



— WCITOJIb30BaTh MOHATHS (OTHOCHTEIHLHOCTh MEXaHHUYECKOTO JTBUKCHUS,
MEXaHUYECKOE BOJIHBI, 3BYK, MH(PA3BYK U YIbTPa3BYK, IJIEKTPOMArHUTHBIC
BOJIHBI, IITKaJIa 3JIEKTPOMArHUTHBIX BOJIH, UCTOYHHUK CBETA, CIIEKTP UCIYCKAHUS
Y TIOTJIOIICHUSI U JIP.) U CUMBOJIMYECKHUH SI3bIK (PU3UKH MPU PEIICHUH YISOHBIX
Y TIPAKTUYCCKUX 3a7a9;

— pasnuyaTth sABIEHUA (CBOOOJHOE TajgeHue TeJ, JBUKEHUE II0
OKPYXKHOCTH, KOJIeOATeIhbHOE JIBIJKCHHE, BOJHOBOE [BIDKCHHE U JAp.) IO
OINMCAHMIO WX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB, JEMOHCTPUPYIOIIHX
JTaHHOE (PU3UYECKOE SIBICHUEC;

— pacro3HaBaTh TPOSIBIICHWE W3YUYCHHBIX (DU3UYECKUX SBICHUUA B
OKpyXarouieM Mupe (B TOM 4uciie, (U3NUeCcKoe SBJICHUS B MPUPOJIE), TPU ITOM
NEPEeBOJIUTh MPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIICISATH CYIIECTBEHHbBIC
CBOWCTBA (TIpU3HAKN) (PUBUUECKUX SIBIICHH;

— ONHCHIBATh H3yYEHHBIE CBOWCTBA Tel W (DU3UYECKUX SIBICHHM,
UCTIOJIB3Ys (PM3UUECKUE BEJIMYMHBI (CPEeIHSISl U MTHOBEHHAsI CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBIDKEHUH, YCKOPEHHUE, YCKOpEHHE CBOOOTHOTO TMaJaeHHUS,
UMITYJIBC TeJla, UMITYJIbC CHJIBI, IEPHO M 9acTOTa KoJeOaHu, TPOMKOCTh 3ByKa
U BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTesb MPETOMIICHUS CPellbl U Ap.), IPH
ONMMCAHWHM TPABUILHO TPAKTOBATh (PU3WYECKUM CMBICI HUCIOJB3yEeMbIX
BEJIMYWH;

— XapaKTepu30BaTh CBOWCTBA Tell, (PU3NYECKUX SIBICHUN W MPOIECCOB,
UCTIONIb3Ys 3aKOH COXPAaHEHHS DJHEPruHu, 3aKOH BCEMHUPHOTO TSATOTCHUS,
IMPUHITUI CYNEPIO3UITUN CHJI, TIPUHITUIT OTHOCUTENbHOCTH [ anwiies, 3aKOHBI
HrloTOHA, 3aKOH COXpaHEHUs] UMITYJIbCa, 3aKOH bepHYIIM, 3aKOH OTpaKeHUs U
MIPEJIOMJICHUS CBETa, (POPMYTy TOHKOMW JIMH3BI, IPH ATOM Pa3IudaTh CIOBECHYIO
(GopMyITUPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BhIPAKECHHE;

— pemlaTh 3aJa4yd 10 HM3y4aeMbiM TeMaM  Kypca, BbIOUpas
COOTBETCTBYIOIIYIO (PU3WYECKYI0O MOJIeJh C HCIOJIb30BAHUEM 3aKOHOB U
dbopMy, CBI3bIBAIOMNX (U3HMUECKUE BEITMYNHEI;

— MPOBOJUTH MPU HEOOXOIUMOCTH CEPHIO MPSMBIX U3MEPEHUH, OIpeaesis
CpelHee 3HAYEHHWE U3MEpPSEeMOM BEIUYMHBI W TIOTPEIIHOCTb PE3YJIbTaTOB
NpSAMBIX ~ U3MEpPEHUH, O0OOCHOBBIBaTH  BBIOOp  clmocoda  W3MEPEHHUs
(M3MepUTENBLHOTO MPUOopa);

— coOmo/aTh MpaBuUiia TEXHUKW O€30MacHOro Tpyda Mpu padoTe ¢
7a00paTOpHBIM ~ 00OpPYAOBaHUEM, XapaKTEPU30BaTh MPUHIUI  JACUCTBUSA



MpUOOPOB U TEXHUYECKUX YCTPOMCTB, UCIHOJIb3Yyd OCOOEHHOCTH (PU3UUYECKUX
ABJICHUH, HeoOXoauMmble  (U3MYECKHE 3aKOHbl U 3aKOHOMEPHOCTH.



TEMATHNYECKOE IINTAHUPOBAHUE

5 -7 KIIACC

Ne HaumeHoBanmue KounuyecrBo OcHoBHOe coiepxaHue OcHoBHBIE BUIbI | DJIEKTPOHHbIE

n/ pa3iejioB M TeM | 4acoB AeATeJIbHOCTH (uudposbie)

n NPOrpaMMsl oOpa3oBaTe/bHbIC
pecypchbl

Pazges 1. ®usnka u ee poJib B NO3HAHNH OKPY’KAIOIIEr0 MHUpa

1.1 ®duzuka — OCHOBa | 2 Hoctrxenus ['pynmnoBbie MTPOEKTHl IO
pa3BUTHS TEXHUKU U OTEYECTBEHHOM HAayKM M | HCTOpUH pa3BUTHS
TEXHOJOTUi TEXHUKU KOCMOHaBTUKU (paboTa ¢

QHHOTUPOBAHHBIM CITHCKOM
pECypCcOB, BBIOOpP  TEMBI,
MOATOTOBKAa M 3aluTa
MIPE3CHTAIUN )

1.2 dusnyeckue 2 Nsmepenne ¢usnueckux | IIpoBenenue
BEITUYMHBI BEJIMYHH. AKCIIEPUMEHTA: .

Knaccuukanus
MU3MEPUTETBHBIX npu-
O0pOB. [Torpemnocts
MPSIMOTO U3Me-PEeHHUS.
HnTepBanbHOE
IIpe/ICTaBJICHUE
MOTPELIHOCTU
n3mepenud. lIlonstue o
MOTPELIHOCTU
KOCBEHHOI'0  M3MEpeHus
(Ha mpuMepe KOCBEHHOI'O

U3MEpEHUs pa3MepoB
MaJIbIX TE€JI U KOCBC€HHOI'O
U3MEpEeHUs o0bema

TBEPOTO Tena C

Nsmepenne TtemmnepaTypsl
IpU MOMOIIU >KMJIKOCTHOTO
TEpMOMETpa U  JaT4MKa
TemIepaTypsl. * M3mepenue
o0bemMa TBEpIOro Tejla C
MIOMOILBIO MEH3YpKH,
3amnmch MOTPEUIHOCTH
u3Mepenus. * M3mepenue
pa3MepoB MajbiX OOBEKTOB
C YKa3aHUEM IMOIrPEIIHOCTH
KOCBEHHOI'0 UBMEPEHUS




TTOMOIIIBIO MEH3YPKH).
MeTton TpaHuI] ISt
OIICHKH MOTPEIIHOCTH
KOCBEHHOT'0 U3MEPEHUS

HToro

4

Paznea 2. [leppoHayajibHbIC CBEICHUSI O CTPOCHUM BeLEeCTBA

2.1 JBrxeHue YaCTHI] 1 Huddysus. bpoynosckoe | IIpoBeneHue
BELIECTBA JBUKEHUE 3KcriepuMeHTa: * OnbITHI 110
HaOJII0ICHUIO
OpOYHOBCKOTO JIBHXCHHS H
Tuhy3un. Pemenue
KaueCTBEHHbIX 3a/Jay Ha
OOBSICHEHHE  SIBICHUUH B
YKU3HEHHbBIX CUTYaLUsIX
2.2 ArperaTHbie 1 ArperatHeie  cocrosiHus | [IpakTnueckas pabora:
COCTOSIHUS BEIlleCTBa BemiectBa. lloHsi-THe o | mocTpoeHue
KpUCTAJNINYECKUX U | KPUCTANIMYECKON PpEIIETKU
aMop(pHBIX tBepAbiXx | NaCl m apyrux BemiecTs,
Teax. AHu3oTpornusi | OOBSICHEHHE aHU30TPOIUU
CBOICTB CBOIICTB
Hroro 2
Paznen 3. JIBu:keHue u B3anMojieiicTBUE TeJl
3.1 MexaHnuueckoi 4 Cpenusis ckopocTh. | IlpoBenenue
JBUKEHUE Pa3nbie CIocoObI | JKCIEpUMEHTA: .
OTHMCAHUS newkenus | M3mepenue cpenHen
(Tabmnuel, rpaukm). | CKOpOCTH (1BUXKEHUE

I'padbuxu 3aBUCHMOCTEH
BEJIMYUH, OIHUCHIBAIOIINX
paBHOMEpPHOE JIBUKEHUE.

MOJICIA  DJICKTPHYECKOrO
ABTOMOOWJISI,  CKOJIbYKEHUE
Opycka 1O  HAaKJIOHHOU




Onpenenenue n0yTH 1O
rpaduKy  3aBHCHMOCTH
CKOPOCTH OT BpEMEHHU
(n1st  paBHOMEpPHOTO H
HEPaBHOMEPHOT O
JIBVKCHUS )

IJIOCKOCTH W Jp.). *
Hccnenosanue
3aBUCUMOCTH cpenHen
CKOpocTH Opycka TpH €ro
JIBI>KEHUN BHH3 o
HaKJIOHHOM IIJIOCKOCTH OT
yria HakKJIOHA IUIOCKOCTH.
Pemienne pacuetHbix 3amad
Ha CpPEIHIOI CKOpPOCThb, C
HCI0JIb30BaHUEM
rpaduKoB/Ta0IHII
3aBUCUMOCTH CKOPOCTH H
OyTd OT BpPEMEHU TIpH
pPaBHOMEPHOM u
HEPaBHOMEPHOM JBUKEHUU

3.2 [ImoTHOCTH CBsa3p  mioTHOocTH € | Pemienue
KOJIMYECTBOM MOJIEKYJ B [ DKCHEPUMEHTaIbHBIX u
eMHUIIE o0beMa | pacyeTHbIX 3a1au
BemectBa. Cmecu W | BBICOKOrO, OJMMIIUAIHOTO
cruiaBbl. lloBepXxHOCTHast | ypOBHEH  CIIO)KHOCTH  Ha
Y JIMHEWHAS JIOTHOCTh CPEIHIOI0 MJIOTHOCTb,
MOBEPX "HOCTHYIO u
JMHENHYIO TUIOTHOCTb
3.3 Cuitbl. Bunpl cun Cuna ynpyroctu. Cuna | IlpoBeneHue
TpeHus CKOJIb)KEHHS. | 3KCIIEpUMEHTa: .
PaBHozeiicTBYIOIIAsA cHil N3mepenne KECTKOCTH
OJTHOHN HPY>KUHBI u
KECTKOCTH JBYX TIPYXKHH,
COETMHECHHBIX MEXIY

co0oit [10CJIEL0BATEIIBHO
WA napaJi-JeinbHo. .




Hccnenosanue
3aBUCUMOCTH  PaCTKEHUS

MPY>KUHBI oT MaccChbl
MO/IBEIIMBAEMBIX TPY30B. *
HccnenoBanue

3aBUCUMOCTU CHUJIbI TPCHUA
CKOJIbKCHHUA oT CHJIbI
HOPMAJIbHOI'O [JaBJICHUA U

HE3aBHCUMOCTH oT
oA IIOBEPXHOCTH
CKOJIb)KEHHUS.
[IpencraBnenue

pE3YJIBTATOB HMCCIEAOBAHUM
B BUJAE TIpaQuUKOB ¢
yKa3aHWEeM TOrPEHIHOCTEN
MPSAMBIX HU3MEPEHU.
Pemienne pacueTHbIX 3amay
C TMpUMeHeHueM (opMyn
JUISL U3YYEHHBIX CUJT

HToro
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Pa3nen 4. JlaBienune TBepabIxX

TeJ, JKMIAKOCTEH 1 ra3on

4.1

,HaBJ'IeHI/Ie TBEPABIX
TCII.
FI/I,I[pOCTaTI/I‘IeCKOC

JaBJICHUC B JKUAKOCTHU

6

®opmyna JUIS
BBIYUCIIEHUS  JaBJICHUS
TBepaoro Tena. [lepegaua
JABICHUS B TBEPIBIX
tenax. Dopmyna  ans

TUJPOCTaTHYECKOTO
JABJICHUS B JKUJKOCTHU.
Manowmerp.

Cooburaromuecst Cocyabl

IIpoBenenne
AKCIIEPUMEHTA: .
Hccnenosanue
3aBHUCUMOCTH JaBIICHHUS,
OKa3hIBACMOI'0  YCIIOBEKOM
Ha II0JI, B 3aBHCHUMOCTH OT
IJIOMIAAN OMOPhI (OOCHKOM,
Ha KaOJlykax W T. IL). °
HccnenoBanue




3aBUCUMOCTH
TUAPOCTATHYECKOTO
JaBJCHUS B JKUJIKOCTH OT
riyOunbl (¢ momoupto U-
o0pa3HOro MaHOMeTpa U
JaTInKa).
NuauBuayanbHbIl  MPOEKT
«Kax BbIOpaTh 00yBb a4
3710POBBSI?»

4.2 AtmocdepHoe 3aBUCUMOCTh IIpoBenenue
JaBIICHUC aTMOC(EpHOTr0 JaBJICHUS | AKCHEPUMEHTA! .
OT BBICOTHI HajJ ypoBHeM | HaOmrogeHue NPOSBICHUS
Mopsi.  [lpuGopel  nmiist | aTMOC(EpHOro NaBJICHHS. °
HU3MEPEHUS Hccnenosanue
aTMoc(epHOro JaBIeHUs 3aBUCUMOCTH
aTMOC(EPHOT 0 1aBJICHUS OT
BBICOTBI OTHOCHTEILHO
TTOBEPXHOCTHU 3emn.
Pemenue Ka4EeCTBEHHBIX
3aJa4 JKH3HCHHOT'O
xXapakTepa Ha atMochepHoe
JIaBJICHUE
4.3 BritaakuBaromnias cuia BrrrankuBaromas  cuna, | IIpoBenenue
JefcTByIOIas CO | SKCHEepUMEHTA: .
CTOPOHBI >KUJAKOCTH uiu | MccnemoBaHue
raza Ha IOTrpy)K€HHO€ B | 3aBUCMMOCTHM Beca Teja B
Hux Temo. IlmaBamume | Boxe oT o0beMa

CyZ0B u
BO3/yXOIJIaBaHUE

MOTPYKEHHOU B KHIKOCTH
JacTH  Tea. Pemenne
KAa4CCTBCHHBIX 158
PpaCuCTHBIX 3a1a4




BBICOKOT'0,  OJIMMITUATHOTO
YpPOBHEW  CIOXHOCTH Ha

BBITAJIKUBAOIIYIO CHUITY,
IUIaBaHHE eI u
BO3/1yXOIUIaBaHUE.

NuauBuyanbHble MPOEKTHI
(0] HUCTOpUHU
BO3/1yXOIUIABaHUS H

IMPUMCHCHUIO COBPEMCHHBIX
adpoCTaTOB

Hrtoro

11

Pa3nen S. PaGora U MOIHOCTBL. JHEprus

5.1

IIpocThie MEXaHU3MBI

3

Ycnosue paBHOBeECHUS
pbryara. ITonucnacr.
[IpocTeie MexaHHU3MBI B
MIPUPOJC ¥ TEXHUKE

IIpoBenenue

skcriepuMenTa: * IIpoBepka
yCJIOBUSA paBHOBECHS
ppryara. Pemenne
SKCIIEPUMEHTAJIBHBIX 3a/1a4
Ha COe€JIMHEHUE OJIOKOB.
Pemenue Ka4EeCTBECHHBIX
3ajad, CBSI3aHHBIX c
BEISBJICHHEM U CTBUS
MPOCTHIX MEXaHU3MOB B
pa3JIMUHBIX HHCTPYMEHTax
u MIPUCIIOCOOJICHUSIX,
UCIOJIb3yeMbIX B OBITY U
TEXHHUKE, a TaK)K€ B JKUBBIX
OopraHu3Max

5.2

3aKkoH COXpaHEHUs
MEXaHUYIECKOM
SHEPTUu

Kunernueckas u
MOTEHINATbHAS SHEP-THSL.
3aKoH COXpaHEHMs

Perienne kadecTBEHHBIX U
pacueTHBIX 3a71a4 Ha
MPUMCHEHHUE 3aKOHAa




MEXaHUYECKON SHEPTUU

COXpaHEeHUs
YECKOW dHEPrUuu

MCXaHH-

Hroro

OBIIEE KOJIMYECTBO
YACOB o
ITPOT'PAMME

34




8 KJIACC

Ne HaumeHoBanue KounuyecrBo OcHoBHOe co/iepxaHue OcHoBHBIE BUAbI | JJIEKTPOHHBbIE
n/ pa3geJoB W TEM | 4YacoB AeATeJbHOCTH (undposbie)
n NpOrpaMMsl o0pa3oBaTe/bHbIC
pecypcsl
Pasnen 1. TerioBble siBJIeHU
1.1 Crpoenue u cBoiictBa | 3 Monenun TBepaoro, | IlpoBenenune skcnepumeHTa: °
BELIECTBA KUIKOTO u | BeipamuBanue KpHCTaJUIOB
ra3oo0pa3HOro MOBAPEHHOW COJIM WJIM MEIHOTO
COCTOSIHMM  BemecTsa. | Kymopoca.  IIpoBenenme  u
AJnoTporHbie 00BsICHEHHE OMBITOB,
MoOIU(UKALUU YTIIepoAa. | AEMOHCTPUPYIOIIUX
[ToBepxHocTHOE MTOBEPXHOCTHOE HaTsDKEHUE,
HaTsHKEHUE, KaNWUISIpHbIE  SIBJIGHUA U
CMavMBaHUE, SIBJICHUS CMaYUBaHMS.
Kamwusipable  sBieHus. | JlaGopatopHas ~ pabGota 1o
Kosdpdpunment HU3MEPEHUIO kod(pdurmenta
MMOBEPXHOCTHOTO MOBEPXHOCTHOTO  HATSDKEHUS.
HaTsHKEHUS Pemenne kauecTBEHHBIX 3a7a4
U BBIOJIHEHHE KOHTEKCTHBIX
3aJlaHUN
1.2 TennoBeie TPoOLIECCHI 8 VnenpHas TermioeMkocTh | [IpoBeneHue skcrnepumeHTa: ©

BemecTBa. TemiooOMeH
U TEIJIOBOE PaBHOBECHE.
3aKkoH Hprotona—
Puxmana. YpaBHeHue
TEMJIOBOTO OanaHca.
[Ipouecchl nmpeBpaleHust
BEIIECTBA M3  OJHOTO
arperaTHOro COCTOSHUS
B Jpyroe (TUlaBlIeHUE U

Uccnenosanue nporecca
TENJ000MEHA MPU CMEIIUBAaHUT
XOJIOJIHOM M Trops4Yed BOABI. *

HccnenoBanue (ha30BbIX
MEePEXO0JI0B. 3agaHus Ha
00BsSICHEHHE IIPOLIECCOB,
CBSI3aHHBIX  C  MEpPexXoJoM
BeIlleCTBa u3 OJTHOT'O

arperaTHoro COCTOsAHHUA B




KPUCTAJTH3AIIHS
(oTBEepae—BaHUE),
ucrapeHue (KUIMEeHHE) |
KOH/IEH Ca 1113,
cyommanus u
necyomumanus).
N3meHeHne BHYTpEHHEU
SHEpruM npu  (Ha3oBbIX
nepexoaax.
I'paduueckoe
MpeCTaBICHUE
IIPOLIECCOB HarpeBaHus /
OXJIAXICHMSI BEILIECTBA

Jpyroe. PelieHne pacueTHBIX

3a1a4 BBICOKOT' 0,
OJIMMITUATHOT O YPOBHEU
CIIO)KHOCTH

1.3 TemnnoBsie ABUTATEN 3 [TpuHIMTIBL pabothl | ['pymroBbie MPOEKTHI IO TEMaM:
TEIUIOBBIX ~ JBHUraTesied. | — MPOTHO3UPOBAHUE
KILJI TEIJIOBOI'O | DSKOJOTMYECKUX  ITOCIENCTBUU
nBuratens.  TenjoBble | HUCIOJIb30BaHUS JBUTaTENEn
JBUTATEIM W  3allMTa | BHYTPEHHEro  CrOpaHus,
OKpY’KaroIen cpedbl. | MPOTHO3UPOBAHUE
TennoBele TOTEPU B | DKOJOTMYECKUX  IMOCIEICTBUHI
TETJIOCETSIX WCIIOJB30BaHUSI  TEMJIOBBIX U
TUIPO3JIEKTPOCTaHLIUM.
Pemenne pacuetHbIx  3amay
BBICOKOTO W OJIMMIIMAIHOIO
YpPOBHEH CII0KHOCTH Ha
MIPUMEHEHUE 3aKOHa
COXpaHEHHS M MPEBpPALLECHUS
SHEPrUU B MEXAHUYECKUX U
TENJIOBBIX MpoLieccax
Hroro 14




Paznen 2. JjekTpuyecKkue ¥ MATHUTHBIE SIBJEHUS

2.1

3apsokeHHbIE Tena |
HUX B3aUMOJCHUCTBHE

4

DIeKTpHU3aLus TeJ.
3aKoH Kynona.
DIIEKTPUYECKOE TTOJIe

IIpoBenenue skcnepuMeHTa: °
DnexTpusanus W OO0BSICHCHHE
AIIEKTPHU3AIUU TeN,
B3aMMOJCHCTBHAE  3apsHKEHHBIX
Ten. PenieHne KavyeCTBEHHBIX
3aa4 MPAKTHKO-
OPHEHTHPOBAHHOTO XapakTepa
HAa JIEKTPU3AIHIO TPEHUEM

2.2

IlocrossHHBIN
SIIEKTPUYECKUN TOK

10

[TocnenoBarenbHOE u
napajiejabHoe
COECIMHEHUE
npoBoaHukos. JJC B
LMY MMOCTOSTHHOTO TOKA.
3akod Oma 111 IMOJHOU
nenu. Pacder mnpocThix
DIEKTPUYECKUX  IeneH
DJIEKTpUYECKUE UENU U
notrpedurenu
JJIEKTPUYECKON DHEPrUuu
B OBITY

IIpoBenenne skcrepuMeHTa:
ITpoBepka mnpaBuia CIOXKEHUS
HaIpsHKCHUN npu
IIOCJIEOBATEIbHOM

COCJUHEHUH [BYX PE3UCTOPOB,
IpaBwia Uil CWIbl TOKa IIpU
apajuleJIbHOM COECMHEHUHU
pesuctopoB. * OmnpeneneHue
OJIC m BHYTpPEHHEro Comnpo-
TUBJIEHUS MCTOYHHMKA TOKa.
[IpoBepka BBINOJIHEHHS 3aKOHA
Oma pans mnojnHOW menu.  °

Omnpenenenue KITJ
HarpeBaTes. Pemenue
pacyeTHBIX 3aj1a4 Ha
CMEIIaH "HbIE COEIVHEHMUS
IIPOBOJIHUKOB; c

HCIOJb30BaHHEeM 3akoHa Owma
JUIS TIOJIHOM IIEIH; BBICOKOTIO,
OJIMMITUAJHOT O YPOBHEU
CI0KHOCTHU Ha KIIJI
HarpeBaTtess




2.3 MarHuTHbIC SBICHUS 3 HevictBue  MaruuTHOro | IlpoBemeHue »sKcrepuMeHTa: °
nojsi Ha NpoBOAHMK ¢ | HMccrmemoBaHue JIEeUCTBUSA
TokoM. Cuna Ammepa M | MarHMTHOTO TIOJISt Ha
orpeneseHne ee | MPOBOJTHUK c TOKOM.
HarpaBJICHUSI. NunuBumyanbHbIC MIPOCKTHI:
DNEeKTpOABUTATEND IIpUMEHEHUE CHibl Amrepa u
MMOCTOSIH "HOTO ToKa. | cuibl JlopeHla B TEXHUYECKUX
Cuna Jlopenna U | YCTPOWCTBax
OIIpE/IENICHUE €€ HalpaB-
JICHUSL. Yckopurenu
3apsKEHHBIX YaCTHUIL
2.4 DJIeKTpOMarHuTHas 3 DJIeKTporeHepaTop. ['pyninoBbie MPOEKTHI MO TEMaM:
UHIYKIUS Crioco6st MONTy4YeHus | — ANEKTPOCTAaHIUU Ha
ANEKTPUYECKOU SHEPTUU BO300HOBIISIEMBIX HCTOY-HHKAX
SHEPrUu; 9KOJIOTUYECKUE
npo0JieMbl  DHEPreTUKH;  —
TOTLTUBHBIC AJIEMEHTBI u
AJIEKTPOM OOMIIN
Hroro 20
OBIIEE KOJMYECTBO | 34

YACOB 11(0)
IHPOI'PAMME




9 KIIACC

Ne HanmeHnoBaHue KoanuectBo OcHoBHOE OcHOBHbBIE BU/IbI 1€AT€JILHOCTH DJIeKTPOHHbIE
n/ pa3fgeJoB W TEM | 4YacoB coJepKaAHUE (undposbie)
n NpOorpaMMsl oOpa3oBaTe/bHbIC
pecypchl
Pasznen 1. Mexanuveckue siBJieHUsI
1.1 MexaHnuueckoe 20 CnocoObl  onucanust | [IpakTUkyM IO pelieHHIo 3aaad Io
JBUKEHUE u MEXaHUYECKOr 0 TeMaM:
CIIOCOOBI €ro JABHXCHUA. ® DPAaBHOMEpHOE
OIHCAHUS BekrtopHbie NPSAMOJIMHENHOE JBUKEHNUE
BCIIMYHMHBI, OICPALHH ® yCKOpEeHHue CcBOOOHOTO
C BCKTOpaMu, MagcHUS
IIPOCKIHUA  BEKTOPOB. e (QaUIMCTUYECKOE JBUXKCHHE

Panuyc-BexkTop
MaTepUaIbHOW TOYKH,
nepeMenieHne Ha
MJIOCKOCTH.
[Tepememienue
PaBHOYCKOPEHHOM
IPSIMOJIMH EHHOM
JIBIDKCHUH.
I'padmueckas
WHTEpIpEeTaLns
YCKOPEHHMS, CKOPOCTH,
IPOMJEHHOIO MyTH U
NIEPEMELICHHUS TS
IPSIMOJIMHEUHOT O
JIBMKeHMS. JIBHKEHHE
Tena, OpOILIEHHOTO
oz YTJIOM K
ropu3oHTy. CKOpOCTbH

pu

(ot yryioM K TOpU30HTY)

e JIBIKEHHE Tena c
YCKOpEHUEM CBOOOJIHOTO
MaJeHUs

® DPaBHOMEpPHOE IBUKEHHUE II0
OKPYKHOCTH u
LEHTPOCTPEMUTEIBHOE
YCKOpEHUE Pemenne
rpapuuecKkux  3agad  Ha
PaBHOYCKOPEHHOE JABUXECHUE
Pemenue pacCUYETHBIX,
KayeCTBEHHbIX u

OKCIICPUMCHTAJIBHBIX  3aJay
Ha IBHXCHUC I10 HaKJIOHHOH

IJIOCKOCTH [TpoBenenue
AKCIIEPUMEHTA:
Omnpenenenne YCKOPEHMS

TeJla NPU PaBHOYCKOPEHHOM




U YCKOpEHHE Tpu

JNBVMOKEHUM II0 HAaKJIOHHOU

JBUKEHUU no miaockoctu.  MccnenoBanue
OKPY>KHOCTH. 3aBUCUMOCTH yTH oT
JIBmxenue Tena 1O BpEMEHU npu
OKPYXXHOCTH oJI PaBHOYCKOPEHHOM
JIEHCTBUEM NBKEHUU 0e3 HavyalbHOU
HECKOJBbKUX CHII. ckopoctu.  HMccnmenoBanue
JIBUKEHUS Tena,
OpOILIEHHOTO TOJ YIJIOM K
TOPU30HTY. N3mepenue
nepuoja U Y4acTOTbI
oOpaleHus Tena o
OKPY>KHOCTH.
1.2 B3aumoneiictue 3akoH bepnymmn wu | Pemenue Ka4eCTBEHHBIX u
TeJ oAbEMHAs cwia | pacuerHblx  3amad  [IpoBenenue
KpbL1a IKCIIEPUMEHTA: . OnbITHI,
JIEMOHCTPUPYIOLIME AEHCTBUE 3aKOHA
bepuymnu, u ux  oObsiCHEHHE.
['pynnoBeie MpPOEKTH MO TeEMaMm:
Ucropuss pa3BuTHS OTEUECTBEHHOU
rpaxxgaHckoil asumanuu. Cyna Ha
MTOJIBOJTHBIX KPBLIbSX. AHTHKPBLIO Ha
CKOPOCTHBIX aBTOMOOMIISIX.
JIBM>keHue T1oe3Ja Ha MarHUTHOM
MOJIYIIKE
1.3 3aKOHBI COXpaHEHUs 3akoHbl coxpaHeHus | Pemenue pacueTHbIX 3a1a4
MMITYJIbCa u | IlpoBenenue SKCHEPUMEHTA! .
MEXaHHYECKOI OKCIIEpUMEHT IO  OMNPENEICHUIO
SHEPrUuu KMHETUYECKOW HSHEpPruM Tejia Io
(ynpyrue/neynpyrue JUTMHE TOPMO3HOIO My TH .
CTOJIKHOBEHHS). JlabopaTopHas pabora




PaGora cuiel

"Onpenenenue paboThI CHJIBI
VIOPYroCTH TpU MOABEME Tpy3a C
UCIIOJH30BAHUEM HEIOJABWKHOTO U
MOJIBMYKHOTO OJIOKOB"

HToro

27

Pa3zges 2. Mexanu4eckue KoJ1e0aHUA U BOJTHDBI

2.1

Mexannueckue
Koe0aHus

1

N3zmepenue
YCKOPEHUS
CBOOOHOTO MaACHUS

Pemenne KayeCTBEHHBIX u
pacueTHplx  3amad  [IpoBeneHue
JKCIIEPUMEHTA: . N3mepenue
YCKOpEHHsI CBOOOHOTO MaICHHUS.

2.2

Mexannueckue
BOJIHBI. 3BYK

Pacnpoctpanenue u
OTpakeHHE 3ByKa B
pa3NIUYHBIX Cpeaax.

[TpoBenenue SKCIEPUMEHTA!
Onpenenenue  rpaHul]  4acTOTHI
CIBIIIMMBIX 3BYKOBBIX KOJICOAHUH.
Habmonenue U 00BsICHEHHE
aKyCTHYECKOr 0o pe30HaHca.
['pynnoBeie TPOEKTHI MO TEeMam: ¢
Hcnonb3oBanue 3ByKa (i
YIIbTPa3ByKa) B TEXHUKE
(9xo00Kanus, YIIbTPa3ByK B
MEJUIIMHE U JIp.). * 3BYKU B MIPUPO/IE.
* AHaNM3 JaHHBIX O pPErucTpanuu
3eMJICTPSICEHU U B3pPBIBOB €
MIOMOUIbI0 CEMCMHUYECKUX BOJH. *
WNutepdepenius u audpakiuus BOJIH
Ha TIOBEPXHOCTH BOJBI.

Hroro

Pa3nen 3. CBeToBbIE ABJICH

ns

3.1

3aKOHEBI
pacrpocTpaHeHUs

OnTHueckuil MUpax

Oxcn CPUMCHTAJIbHOC HCCICOOBAHUC
W3MEHEHUS OITHYECKON CHIIbI IIpn




cBeTa CIIOKEHUU TOHKHX JIMH3.
Beimonnenne OIIBITOB o
BOCIIPHATHIO I[BETa TPEAMETOB MPHU
UX HAONIOJEHUH 4Yepe3 IBETOBHIE
G TPHI (uBeTHBIE OYKH).
BeinonHeHne TpynmoBeIX MPOEKTOB:
ITocTpoenue n300pak eHU M B
cobupamomel U pacceuBarolei
auH3ax. ONTUYECKHUH CBETOBOJI.

Hroro 1

Paspnes 4. IIpakTukym no p

CINICHUI0 3a1a4

4.1 [ToBTOpEeHME i 4 [ToBTOpEHUE u | VuouBunyanbHass ®W  TpynmnoBas
0000111eH1E u o0o0menne Pemenue | pabota: . Pemtenue
MPaKTUKYM o KOMOMHUPOBAHHBIX U | JKCHEPUMEHTATbHBIX 3a7a4. .
pEUICHHIO 3a/1a4 HECTaHJAPTHHIX 3aaad | Perenue 3a7a4, TpeOyromux

ITOBBIIIEHHOT O U | TpUMEHEHUs HECKOJIBKAX
BBICOKOTO  YpOBHeW | ¢u3ndeckux 3akoHOB. * [locTpoeHue
CIIOXKHOCTH TIO BcCeM | Tpadukos, yepTexen u
pazmenaM  Kypca 9 | SKBUBaJCHTHBIX CXEM. Anamms
KJ1acca. YCIIOBHSI, OLIEHKA PeaJTMCTUYHOCTU
MOJIYYEHHOT'O OTBETA.
HTroro 4
OBIIEE 34

KOJIMYECTBO YACOB
11O ITPOI'PAMME
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