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MHNOACHUTEJIBHAS 3AIINCKA

OO0mas xapakTepucTuKa Kypca

PaGouass mporpamMma Kypca BHEypouHOH jearenbHOcTH «TpynHble BONMPOCHl  (DU3UKU»
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMH:

1. (benepanbHOro rocylapCTBEHHOrO0 00pa3oBaTENIbHOTO CTAaHJIAapTa OCHOBHOTO OOILEro
obpa3zoBanus (yTBepkaEH npukazoM MuHHCTepcTBa mpocBemieHus: Poccuiickoit @eneparnuu ot 31 mas
2021 r. Ne 287, B pegakuuu npukasza ot 18 urons 2025 r. Ne 467) (manee — @I'OC O00);

2. denepanbHOl 00pa30BaTENLHON TPOrpaMMBbl  OCHOBHOTO 00IIEro o0pazoBaHUs
(yrBeprkaeHa mpukazom MunucrepcTBa npocpenieHus: Poccuiickoit @eneparuu ot 18 mast 2023 1. Ne 370,
¢ uameHeHusiMu npukazoB oT 09.10.2024 Ne 704, ot 08.10.2025 Ne 729, ot 10.11.2025 Ne 808) (nanee —
OOIT O00);

3. ¢benepanbHOl pabodeld mporpamMMbl 1Mo ydeOHOMy mpeamery «Dusmka» (0a30BBII
ypoBeHnb) (nanee — OPII o ¢pusuke),

W HampaBlieHa Ha OpraHu3anuio oOydyenus ¢usmke, Bbixomsmero 3a pamku OPII mo dusmke
0a30BOro ypoOBHSA, C Y4€TOM HCIOJIb30BAaHUS BUIOB JAEATEILHOCTH OOYYAIOIIUXCS, OTIMYHBIX OT

YPOUHBIX.
I[Tpu pazpaboTke [Iporpammbl yUuTHIBAINCH CIEAYIONINE JOKYMEHTHI:
1. pacnopsokenue [IpaBurensctBa Poccuiickoit @enepaunu ot 19 Hos10ps 2024 r. Ne 3333-

p «O0 yTBepKA€HUU KOMIUIEKCHOTO [JIaHa MEPOIIPUATHUH 10 MOBBIIIEHUIO KaueCTBa MaTEMaTHUECKOT0 1
€CTECTBEHHO-HAy4YHOTO 00pazoBanus Ha nepuos 10 2030 rogay;

2. nucbkMo MuHHcTepcTBa npocenieHus Poccuiickoit @enepanuu ot S5 utons 2022 1. No
TB-1290/03 «O HanpaBleHHMH METOAMYECKUX PEKOMEHAALW» MO0 OpraHMW3alud BHEYPOUHOM
NeSITeIbHOCTH B paMKaX peajan3ali OOHOBIIEHHBIX (peepanbHbIX TOCYAapCTBEHHBIX 00Pa30BaTEIbHBIX
CTaH/IapTOB HAYaJIbHOTO OOILEr0 U OCHOBHOI'O 00111ero o0pa3oBaHUsl.

AKTYaJIbHOCTBH Kypca

B ycnoBusix peanmzanmMy CTPaTErMYECKOW 3aJa4d 1O JIOCTIDKEHHIO TEXHOJIOTHYECKOTO
CYBEpPEHUTETa CTpaHbl Hepea Gpu3nueckuM oOpa30BaHHMEM B YMCIE TJIABHBIX MOCTABJIEHbI CIEAYIOLIHNE
L[eJIM: TIOJITOTOBKA 0OydJaromuxcsi B mporecce o0yueHus: (usmnke K BbIOOpy mpodeccuil, CBA3aHHBIX C
pa3BUTHEM €CTECTBEHHBIX HayK U TEXHOJIOTHI; pa3BUTHE TBOPYECKUMX M HCCIEI0BATEIbCKUX
criocoOHocTel oOyuaronuxcst. BaHbIM KOJTMYECTBEHHBIM [TOKa3aTeeM MOBBIIICHNS HHTepeca K (U3HUKe
SBJISIETCS POCT KOJMYECTBA BBITYCKHMKOB, BBIOMPAONIMX (HU3MKY Ha TIOCYJapCTBEHHONH MTOTOBOM
aTTecTaluu.

OcBoenne [Iporpammbl cOCOOCTBYET MOBBIIICHHIO MOTHBAIMKM OOYYarOMIMXCS K HM3YyYEHHIO
(GU3MKH, TIO3BOJIIET UM HA MPAKTHKE TO3HAKOMHUTHCS C (PU3MUECKUMH SBJICHUSMH, SKCIIEPUMEHTAIBEHO
U3YYUTh (U3UYECKUE 3aKOHOMEPHOCTH, pPa3BUTh HMMEIOLIHecs W MpUOOPECTH HOBBIE MPAKTUYECKHE
YMEHHUSI U HaBBIKA B OOJACTH TUIAHHPOBAHWS, TOATOTOBKH, IPOBEICHUS, aHAIN3a W WHTEPIPETAUU
(U3NYECKOTO OSKCIEPUMEHTa, HAYYUThCS MPUMEHSATh TEOPETUYECKUE 3HAHWUA IS OOBACHEHHUS
(GU3NYECKUX SBJICHUH M TPOIECCOB, HE TOJBKO JUISI PEIICHHs pAcu€THBIX 3ala4 BBICOKOTO H
OJIMMITMAIHOTO YPOBHEW CIIO)KHOCTH, HO M B CHTYyallUsX >XHU3HEHHOTO xapakrtepa. [IpenycMoTpeHHBIE
[Tporpammoii BUABI NeATENTFHOCTH (MHIAMBHIyalbHAS W TPYIIIOBAasl MPOCKTHAS M HCCIEIOBATEIbCKAS
JeSITeIbHOCTh) CHOCOOCTBYIOT Pa3BUTHIO TIO3HABATENbHBIX, PETYIATUBHBIX M KOMMYHUKATHBHBIX
yMeHu# oOyuarommxcs. [IporpamMma cOOTBETCTBYeT Wjee NMPHUKIATHOW HANpPaBICHHOCTH, KOTOpas, B
qucie APYrux Uiel, MoJoXKeHa B OCHOBY Kypca (PM3HMKH, M3y4aeMOro Ha YPOBHE OCHOBHOI'O OOIIETo
oOpazoBaHws.

Kypc Moxet ObITh BocTpeOOBaH 00y4atOIMMHCS, KOTOPhIE HIMEIOT HHTEPEC K U3YUYEHUI0 (PU3HKH,
TOTOBATCS K YYacTHIO B OJMMIIMAJAAX IIKOJBHUKOB IO (hU3MKe, IUIAHUPYIOT YIiyONEHHOE H3ydeHue
¢u3MKK Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHMs.

eab u 3a1a4u Kypca

Heasn [Tporpammbl — obecrieuuTh MHAUBUAYAIbHBIE MOTPEOHOCTH OOYYAIOUIMXCS B MU3YUCHHH
(Gu3uKy, B yCIOBHAX, KOTJ1a y4eOHbIH IJ1aH 00pa30BaTeIbHOM OpraHu3aluy NpelyCcMaTpUBaeT U3y4eHUe
yuebHoro npenmera «du3nka» TOIbKO Ha 6a30BOM ypOBHE.

[Iporpamma paspabotana c¢ y4€ToM pekoMmeHAanuil denepanbHO pabodeil TpPOorpamMMbI
BOCNIUTaHM. B 4acTHOCTH, OHA YUUTBIBAET IICUXOJIOT0-TIeIarOTnYeCK1e OCOOCHHOCTH COOTBETCTBYIOIEH
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BO3pACTHOM KaTeropuu oOydaromuxcsa. [Iporpamma cnocoOCTBYeT JOCTHMXKEHUIO JIMYHOCTHBIX
pe3yabTaTOB OCBOCHUSI 00pa3oBaTeNbHOW mporpaMmel mo ¢usuke B coorBerctBuu ¢ ®I'OC OO0 u
COOTBETCTBYET CJIEAYIOIIUM OCHOBHBIM HAIIPABICHUSM BOCIIUTAHMS:

1. [IaTPUOTHUYECKOE BOCIMTAHUE: LIEHHOCTHOE OTHOLIEHUE K JOCTHKEHHUSIM POCCHUHCKUX
Y4EHBIX-(DHU3UKOB;

2. rpaXJaHCKOE BOCIIUTAaHME: TOTOBHOCTh K AaKTHMBHOMY YyYacTHIO B OOCYXICHHUU
OO0IIECTBEHHO 3HAUYUMBIX IIPO0JIEM, CBA3AHHBIX C IPAKTUYECKUM ITPUMEHEHUEM JOCTHKEHUN (DU3UKH;

3. LEHHOCTH HAayYHOT'O TIO3HAHUS: OCO3HAHUE [IEHHOCTH (PU3NYECKO HayKH KaK MOIIHOTO
MHCTPYMEHTA MTO3HAHUSA MHUPA, OCHOBBI Pa3BUTHs TEXHOJIOTUH, BaKHEHMIIEH COCTaBISIOMEH KyIbTyphbl;
OpHEHTAIMsl B JESATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX IPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX DPa3BUTHUSA MPUPOJBI; pa3BUTHE HAy4yHOM J10003HATENbHOCTH, MHTEpeca K
HCCIIEI0BATENbCKOM 1€ATEIbHOCTH;

4. TPYOBOE BOCIIUTAHUE: HHTEPEC K MPAKTHUECKOMY H3yUECHUIO POo(deccuii, CBA3aHHBIX C
bu3uKoii;
5. 9KOJIOTMYECKOE BOCIIMTAaHME: OPHEHTAlMs HAa NPUMEHEHHE (DU3NYEeCKUX 3HAHUH JUIs

peleHus 3a/1a4 B 00JIACTH OKPYKAIOIIEH CPEIbI.

N3ydenue kypca HampaBieHO Ha (popMHUpOBaHUE Y O0YUYAIOITUXCS:

1. CUCTeMBbl (DPU3MUYECKUX 3HAHMHA KaK CHUCTEMOOOPa3yIOIIer0 KOMIIOHEHTAa €CTECTBEHHO-
HAyYHOW KapTHUHBI MHUPA, KaK OCHOBBI JUIsl TOHUMaHUsS (DU3HUECKON CTOPOHBI SIBJICHHUM OKPYKAIOIIETO
MUDA,

2. MHTepeca Ha NPOJIOJKEHNE 00yueHHs Ha YPOBHE CPEHEro o0IIero oopa3oBaHusl.

B pamkax pemieHust OCHOBHBIX 3a/1a4 [IporpamMmbl 10KHO OBITH 0OeCIeueHo:

1. npuoodLIeHne o0yyaromuxcs K  CaMOCTOSTEJIbHOU IIO3HABaTEILHOW U
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH, K HAYYHBIM METOIaM O3HAHMUSI;

2. ¢dbopmupoBaHue y 00ydyarOUIMXCsl MOTHUBALMM M Pa3BUTHE CHOCOOHOCTEH K M3Y4YEHUIO
¢bu3uky;

3. ¢dopmupoBaHHe Yy OOy4aroIUXCs YMEHUH OOBACHATH U OLEHUBAaTh SIBJICHUS

OKPY’KAIOILIEr0 MUpPa, UCIOJIb3Yysl 3HAHUS U OIBIT, IOJIYYEHHbIE NPU U3yUYE€HUU (U3KUKH, TPUMEHSTHh UX
MIPH pEIIeHUH POoOJIeM B TOBCETHEBHOM JKU3HU U TPYAOBOU IEATEIHHOCTH;

4. OCO3HaHHE O00ydYaroIMMUCA I[IEHHOCTH (U3MUECKUX 3HAHUW B IKU3HU 4YEIIOBEKa,
MIOBBIIIEHUE YPOBHS IKOJOTUYECKON KYIbTYphl, HENPUITHE AEUCTBUM, NPUHOCAIIUX BPEA OKpYKaroLIei
Cpeze U 3I0POBBIO JIKOJIEH;

S. npuoOpeTeHne OOYyJarOIIMMHCS OIbITa CAaMOTO3HAHUSA, KIIFOYEBBIX KOMIIETEHIIHH,
HEOOXOIMMBIX JJISl Pa3JINYHBIX BUIOB JAESITEIbHOCTH.

MecTto Kypca B 00pa3oBaTe/IbHOM Mpolecce

Bo ®I'OC OOO anst 06s13aTenbHOr0 00y4eHHUsl YTBEPXKACHBI JBa YPOBHS OCBOEHMSI pabOUMX
mporpaMMm 1o ¢u3uke: 0a30BbIA W yrnyOn€HHbINA, HaunHas ¢ 7 kiacca. CojepaHue MPOrpaMMBI MO
¢usuke (yrnyOn€HHBIM YpPOBEHb) HAIPaBICHO Ha YAOBJIETBOPEHHE IOBBIIIEHHBIX 3allPOCOB
o0yyJaromuxcs, cTpeMsIxcs K 0onee rIy0OKOMY OCBOEHHUIO NMpEeIMETHBIX pe3ynbTaTtoB. [Iporpamma
Kypca BHEYPOUHOU JiesATenbHOCTH «TpyaHble BOMPOChl (M3MKW) HaIlpaBlIeHAa Ha paclidpeHHe 3HAHUUN
oOyuatomuxcs Mo GU3MKe Il KIacCoB ¢ 0a30BBIM YpOBHEM 00ydeHus (hU3HKe.

Temartuueckoe IUTAaHMpPOBaHHE B MpOrpamMMme Kypca BHEYpOuHOU aestenbHocTH «TpyaHbie
BOMPOCHl (U3MKU» COCTaBIEHO TaK, YTO pACHpEeNICHHE COAEP)KATENbHbIX pa3felioB B HEM
CUHXPOHU3UPOBAHO C O00s3aTeNBHOW TporpamMMmon 0a30BOro ypoBHS. Peammzarmusi conepskanus
npeaaraeTcs B popMax v BUAaxX JeATEIbHOCTH, OTIIHYHBIX OT ypOuHBIX. ClieayeT OTMETUTh, YTO TAHHBIN
KypC BBICTPAaUBaETCsl HE TOJIbKO Ha PACUIMPEHUU (PU3NYECKOrO coJiepKaHusi 0a30BOr0 YPOBHS, HO U Ha
MOBBIIIEHUH YPOBHS CJIOKHOCTH 3a]1a4, MPEIaraeMbIX JJIsl PeIICHHUS.

PabGouast mporpamma Kypca BHEYPOYHOM JAEITEIbHOCTH «TpyaHBIE BOMPOCH  (PUBUKK»
npeaHa3zHaueHa s peanusauu B 7-9 knaccax. Cpok ocBoenusi: 3 roga. Oobém: 102 akageMnuecKux
yaca (34 yaca B roa, 1 yac B Henesq0). DopMbl EATEILHOCTH OOYYAIOIMIMXCS MPEAyCMAaTPUBAIOT
AKTUBHOCTh M CaMOCTOSITEIbHOCTh, COYETAIOT WHAMBHAYAJIBHYIO M TPYNIOBYIO (opmbl paboTHI,
OTJIMYAIOTCSI OT YPOUHBIX 0OJiee MIMPOKUM HCIIONb30BAaHHEM IIKOIBHOIO (PU3MUECKOTrO HKCIIEPUMEHTA,
HCCIIEAOBATENIbCKOM W MPOEKTHOW JIESTENIbHOCTH, PpEUICHUEM HECTaHAAPTHBIX 3aJad  H  Jp.
CTpyKkTypHpoBaHHEe TEMaTUYECKOro MiaHupoBaHus B [Iporpamme cOOTBETCTBYET MOPSAKY HU3yUEHUS
pa3genoB W TeM (u3uku 0a30BOrO YpOBHS B OCHOBHOM INKOJNE, TEM CaMbIM O0ECIeYMBaETCs
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MIPEEeMCTBEHHOCTh YPOUHONW M BHEYPOUYHON JEATEIbHOCTH M BO3MOXHOCTH OCBOEHHUS MPOTpamMMbl B
rpynnax NepeMeHHOI0 COCTaBa.

Peanuzanus  Ilporpammbl mpenmosiaraeT CcodeTaHUWE Pa3IUYHBIX BHJIOB  JAEATEIbHOCTU
oOyuaromuxcs. s rpynmnoBoil paboThl MpexycMOTPEHBI: AUCKYCCUU; paboTa HaJ MPOEKTaMu (BBIOOD
TEMbl MPOEKTa, IUIAHUpOBaHUWE pPaldOT, pacHpelesieHue poJeil, B3aUMOOLIEHKa MpPU BBIIOJHEHUH
TPYIIOBBIX MPOEKTOB); MOHTAXK AKCIIEPUMEHTAIBHBIX YCTAHOBOK; MPOBEACHNE (PU3NIECCKUX U3MEPEHUI
M0J1 PYKOBOJICTBOM YyUHTels; 00CyKIeHuEe PU3NYECKUX SBICHUI U MPOLECCOB; 000CHOBaHUE MOJeei
MIPH pEUICHUH pacYETHBIX 331a4. B nHIUBUyaIpHOU paboTe MporpaMMoi peryCMOTPEHbI: 00paboTka
U MHTEpIpeTanus pe3yJbTaToB (U3HUECKUX H3MEPEHUI; MOCTPOCHHE YCTHOTO WU MHCbMEHHOTO
00OCHOBaHHMSI TPH PELICHUHM KAueCTBEHHBIX 3a/ady, 3alliCh CHUCTEMBbl YpPAaBHEHHWH M BBINOJHEHHE
MaTEeMaTHYeCKUX pacuéToB IMpH pEIIeHUWU 3a/ady; IOHCK, HWHTEpIpeTalus, Ipeodpa3oBaHue u
pUMEHEHHE HHPOPMALIMU €CTECTBEHHO-HAYYHOT'O COCPIKAHUSI.

[Iporpamma kypca paccumtana Ha 102 gaca B TedeHHe TPEX JieT oOyueHus B 7-9 kiaccax mpu
IIPOBEJICHUM 3aHATUN OJUH pa3 B HEAENIO IO 1 akagemMuueckoMy uacy Kaxzaoe. B 3aBucumoctu oT
KOHKPETHBIX YCIIOBUI pealu3allid OCHOBHOW 0Opa3oBaTeNpHOM MpOrpaMMbl M KOJHYECTBA
o0yJaromuxcst JOMmycKaeTcss (GOpMHpPOBaHUE YYEOHBIX TPYNI W3 OOYYAIOMIMXCSl pa3HBIX KIIACCOB B
npenenax oAHoW mapauienu. [Iporpamma MoOXKeT peanu3oBbIBaThCS 00pa3oBaTENbHOM OpraHu3anuen
CaMOCTOSITENILHO JIMOO HAa OCHOBE B3aUMOJAEWUCTBMSI C JPYTMMM OpraHU3alUsSMHU, OCYILECTBISIOUIUMU
00pa3oBaTeNbHYIO J1eATEIbHOCTb.

[Ipu peanuzauuu [Iporpammsl 3aa4a yuuTesns COCTOUT B TOM, YTOOBI CO3/1aTh JJIsl 00yYaroIUXcs
HEOOXOIUMBIE YCIIOBUSL MJii MPHOOpETEHUS W Pa3BUTHS YMEHHI, CBS3aHHBIX C IIPOBEICHHEM
SKCHepuMeHTOB. [l penienus 3Toi 3a1a4u HE0OXO0AUMO HANIWYHE B KaOMHETE (PM3MKHU CTAHAApPTHOTO
00Opy/lOBaHUs, KOMIUIGKTYIOIIMX U PAacXOIHBIX MaTepHalioB, TpeOyoUmxcs g TPOBEICHUS
JKCIIEPUMEHTA.

Bropas 3amaua yuurens mo peanuzanuu IIporpammbl cBsizZaHa C BO3MOXHOCTBIO IOMCKA,
00pa®OTKM M mNpeAcTaBlieHUuss MH(GOPMAllMM HAy4YHOI'O COJEP)KaHMS IpPH OpraHu3alliy TPYNIOBON
IIPOEKTHON M MCCIEN0BATENbCKOW AeATEeNbHOCTU. /sl ycremHol peanu3anuu CLEHAapUEB IPOEKTOB
PEKOMEH/IyeTCsl MCIOJIb30BaTh IEPCOHAJIbHBIE KOMIBIOTEPHl C  YCTAHOBJIEHHBIMH  O(HCHBIMHU
MporpaMMaMu U JOCTYIOM K cetu HTepHeT.

[To ycMOTpeHUIO yuuTenss HEKOTOpbIE 3aHSATHSI MOTYT ObIThb MCKJIIOUYEHBI MM 3aMeHeHbl. Jlis
MOBBILIEHUS MHTEpECca K MPAKTUIECKOMY U3YUEHHIO MPOQECCHil, CBA3aHHBIX ¢ GU3UKON, pEKOMEHAYETCS
BHecTH B [IporpaMMy perMoHaJbHBIM KOMIIOHEHT: HKCKYpPCHHM Ha MECTHBIC MPEANpUsITHS, B
pEruoHaNIbHBIE MYy3€H, BY3bl U KOJUIEKH TEXHUYECKOW HAIPaBJIEHHOCTH.

®opMbl IPOBEACHUS 3AHATHIA

@®opMbI OpraHu3aluy 3aHATUA B paMKaxX Kypca BHEYPOUHOH J1eATeNbHOCTH «TpyIHbIE BOIIPOCHI
bu3ukn»:

e Ta0OPATOPHBIE U MPAKTUIECKUE PAOOTHI,

e OKCIIEpUMEHTAJIbHbIE HUCCIIEI0BAHUS;

e pu3nUecKuii SKCIIEPUMEHT (JEMOHCTPALIMOHHBINA U (PPOHTAIBHEIH);

e pelIeHNEe PACUETHBIX, KAUECTBEHHBIX, IPaQUUeCKUX U SKCIIEPUMEHTANIbHBIX 33]1a4;

e MPOEKTHAs AESITENIbHOCTh (MHANBUIYaNIbHAS U TPYIIIIOBAs);

e JIUCKYCCHH;

* DKCKYpCHH;

e paboTa ¢ (P POBBIMU JTAOOPATOPUSIMH U TATINKAMH;

e paboTa C 3J1eKTPOHHBIMHU (LI (PPOBBIMH) 0Opa30BATEIBLHBIMU PECYPCAMU;

e UTPOBbIE (POPMBI;

e MOJIFOTOBKA U 3alUTa MPE3EHTALUH.

Cea3b ¢ padoueii nporpaMMoil BOCIMTAHUS

[IporpamMma Kypca BHEYpOuHOU AesTenbHOCTH «TpymnHbie BOMpochl (Pu3MKM» paszpaboTaHa C
yuéTroM paboueil mporpaMMbl BOCIUTaHUS 00pa30BaTEIbHON OpraHM3allMd U pealnu3yeT CIEIyIOIIe
BOCIIUTATEIbHBIC 3a]a4H:

o [IaTpuoTHYeCcKOe BOCIUTAHUE — 3HAKOMCTBO C BKJIAJJOM POCCUHMCKHX U COBETCKHX Y4EHBIX-
¢usukoB B pazputue Hayku U Texauku (M.B. Jlomonocos, A.C. [Tonos, I1.H. Jlebenes, C.I1. Koponés,
A.Jl. Caxapos, XK.U. AndEépoB u np.); TOCTHKEHUS OTEUECTBEHHOW KOCMOHABTHKHU;



e TpynoBoe Bocnnutanue — npodopreHTalus yepe3 3HakOMCTBO ¢ MpodeccusiMu, CBI3aHHBIMU C
(U3HKOI; TpaKTUIECKasi HCCIIeIOBATEIbCKAS IEATETHbHOCTE;

e JKOJIOTHYECKOEe BOCIUTAHUE — OCO3HAHME DHKOJIOTMYECKUX TOCIEeICTBUNH NPUMEHEHUs
(U3HUYECKUX TEXHOJOTUH (TEIUIOBEIE IBUTATEIN, SJHEPTETHUKA);

e /lyXOBHO-HPABCTBEHHOE BOCNHUTAHME — (OPMUPOBAHUE IIEHHOCTHOIO OTHOILIEHUS K
HAayYHOMY TIO3HAHWIO, OCO3HAHWE JTUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM
JTOCTUXKEHUH (PU3NKH;

e DcTeTHYECKOE BOCNHMTAHHME — BOCIPHUATHE KPAacoThl M TapMOHUM (DU3MYECKHX 3aKOHOB,
u3siecTBa GU3NYECKUX TEOPUN U IKCIIEPUMEHTOB;

o ®opMupoBaHNE KYJLTYPHI 310POBbSI — OCO3HAHUE IIEHHOCTH 0€30MacHOTr0 00pas3a KU3HU B
COBPEMEHHOM TEXHOJOTMYECKOM MHpE, CcOONo/IeHne npaBui Oe30MacHOCTH IMpu pabore ¢
INEKTPUYECKUM U TETJIOBBIM 000PYIOBAHUEM.

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Pa3neu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa

®u3uka — OCHOBA Pa3BUTHUS TEXHUKHU U TEXHOJIOIMHU. PU3NYECKUE BEIMUYUHBI U UX U3MEPEHHUE.
Knaccudukanuss wm3ameputenbHbix npubopoB. llorpemHocts mpsiMoro wu3mepeHus. MHTepBaibHOE
IIPEICTaBICHUE NOTPEIHOCTH u3MepeHus. [loHsaTre o morpemHocT KOCBEHHOro u3MepeHus. Meton
IpaHuUIl JJIsl OLIEHKH MOTPEIIHOCTH KOCBEHHOI'O U3MEPEHHUS.

IIposeodenue sxcnepumenma: VIamepenue tremnepaTypbl IpU IOMOIIH KUAKOCTHOIO TEPMOMETpa
U JaTydka Ttemmeparypbl. M3mepenue oObéma TBEPAOro Tejla C IOMOUIbIO MEH3YPKH, 3aIlUCh
NOTPEUIHOCTH U3MepeHus. V3MepeHus pa3MepoB MajblX OOBEKTOB C YyKa3aHMEM IOTPELIHOCTH
KOCBEHHOT'0 U3MEPEHUS.

I pynnoevie npoexmui 110 UCTOPUU PA3BUTUS KOCMOHABTUKH.

Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBA

bpoyHOBCKOE nBHKEHHE. ATperatHble COCTOSIHMs BellecTBa. [IoHATHE O KpUCTAINIMYECKUX U
aMOp(HBIX TBEPABIX TelIax. AHU3OTPOIHS CBOMCTB.

Ilposedenue  sxkcnepumenma: ONBITHL 10  HAOMIOJEHHIO OpPOYHOBCKOTO  JBMDKEHUS U
mudoysuu. pakmuueckas paboma 1o TOCTpOeHUIO0 Kpuctaumyeckodl pemérku NaCl u  npyrux
BEIIECTB M 00BSCHEHUIO aHU30TPOITUH CBOMCTB.

Paznen 3. /IBuikeHne U B3auMo/ieiicTBue Tej

Cpennsisi ckopocTh. PazHble ciocoObl onucaHus JBUKEeHUs (Tabnn4HbIi, rpaduyeckuii). I'paduxu
3aBUCHMOCTEH BEJIMYMH, OIUCHIBAIOIIMX PaBHOMEpHOE aBMxkeHHe. CMecu u craBbl. [loBepXHOCTHASI U
JnuHeNHast IoTHOCTh. Cuita ynpyroctu. Cuna TpeHHs CKoJbkeHusl. PaBHOAeHCTByIOas CHIL.

Ilposedenue sxcnepumenma: VIsmepenue cpenneir ckopoctu. lMccrnenoBanuwe 3aBUCHUMOCTH
cpeaHell cKopocTH Opycka Hpu JABMKEHHM MO HAKJIOHHOW IUIOCKOCTH OT yrja HakjoHa. M3mepeHue
KECTKOCTU TPYXHUH (MOCNeAoBaTelbHOE U MapajienbHoe coequHeHue). MccnenoBanue 3aBUCUMOCTH
CHJIBI TPEHUS CKOJIbKEHUS OT CUJIBI HOPMAJIbHOTO JaBiieHusl. [IpeacraBinenue pe3yapTaToB HCCIEA0BAHNN
B BU/JIE TPaUKOB C YKa3aHHEM MOTPEIIHOCTEH.

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH M Ta30B

HaBnenue TBEPABIX Ten. ['mapocratnyeckoe JaBi€HHE B KMJIKOCTH. ATMOC(EpHOE TaBJICHHE.
BerTankusatonias cuna.

IIposedenue sxcnepumenma: ViccnenoBanue 3aBUCHUMOCTH JIaBJICHHUSI YEJIOBEKAa Ha TMOJ OT
TUTOIIAM OTOpHL. MccnenoBanue 3aBUCUMOCTH THAPOCTATHUECKOTO 1aBlIeHHs OT IiyouHsl. Habmronenue
MposiBlieHUs1 aTMocepHoro aasiieHus. lccienoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa
MOrpY>KEHHOM YacCTH.

Hnousuoyanvrvie npoexmoi: Kak BeIOpaTh 00yBb ISl 30p0oBbsi? VcTOopus BO3ayXxoIuiaBaHus U
MPUMEHEHHE COBPEMEHHBIX adpocTaToB. M3ydyenue npuHuumna padboTs! 6atruckados u d6atucdep.

Pasznes 5. PaGora u MOIIHOCTH. DHEPrus

[Tonucnact. IlpocThle MexaHM3MBI B IPUPOJE M TEXHUKE. 3aKOH COXPAHEHUS MEXAaHMYECKOMN
JHEPIruHu.

IIposeodenue 9KCnepumenma. MpoBepKa YCIOBHs paBHOBECHS peluara. Pewenue
IKCHEePUMEHMATbHBIX 3a0ay Ha COEAUHEHUS OJIOKOB.
8 KUIACC



Pazgen 6. TensioBblie siBJICHUS

AnnorporiHele  Moaupukauumu  yriaeponga.  IloBepXHOCTHOE — HATsXKEHHME, CMadMBaHUE,
KanwuisipHele  siBiaeHusA. KoadduuueHT noBepXHOCTHOro HaTskeHHs. TemnooOMeH M TemIioBoe
paBHOBecue. 3akoH HproTonHa—Puxmana. YpaBHeHue TemoBoro OanaHca. V3MeHeHue BHYTpEeHHEH
sHepruu npu ¢a3oBbix nepexoaax. I'paduueckoe npeacTaBaeHue MPOLECCOB HArPEeBaHU/ OXJIAXKICHHS
BelleCcTBa. TEeIUIOBbIE IBUraTENIN U 3alUTa OKPYXKarolle cpesibl. TernoBble OTEPU B TEIIOCETSIX.

IIposedenue skcnepumenma: BelpalluBaHue KpUCTAJUIOB IOBAPEHHON CONMM WM MEJHOIO
Kynopoca. OIBITEl, JEMOHCTPUPYIOIIME IOBEPXHOCTHOE HATSIKEHHE, KalWLUISPHBIE SBICHUS U
cmaunBaHue. MccnenoBanue nporecca TEIIO0OMEHa IPU CMEIIMBAHUM XOJIOJHOW W Tropsyeil BOABI.
HccnenoBanue (ha3oBbIX MEPEXOJIOB.

I'pynnosvie  npoexmoi: IIpOrHO3UPOBaHUE  SKOJOTMYECKMX  IIOCIEACTBUH  HCHOJIB30BAHUSA
JBUTaTeeil BHyTpeHHEro cropaHus. [IporHo3upoBaHue 3KONOIMUECKHUX IOCIEACTBUM MCIOIb30BaHUS
TEIUIOBBIX U THPOAJIEKTPOCTAHIIHH.

Pa3nesa 7. DiiekTpuyeckue M MATHUTHBIE SIBJICHUSA

Onekrpusanus teil. 3akoH Kynona. Dnekrpuueckoe nosie. 3/1C B nenu nocTossHHOro ToKa. 3aKOH
Owma 115t TOTHOH 1enH. DIEKTPUYECKHE LIETH U TOTPEOUTENH IIEKTPUYECKON SYHEpTruH B ObITy. JlelicTBre
MarHUTHOTO I10JIs1 Ha IPOBOJHMK ¢ TokoM. Cuita Amrniepa u onpenenenue e€ HarpasieHus. Cuia JlopeHna
U ompenenieHue €€ HalpaBlieHUsA. YCKOPUTEIH 3apsHKEHHBIX 4acTull. DiekTporeHeparop. CrocoObl
MOJTyYEeHHUS HJIEKTPUUECKON IHEPTUU.

IIposedenue sxcnepumenma: DNEKTpU3alus U B3aUMOJAEHUCTBUE 3apsykeHHBIX Tell. IIpoBepka
IPaBUJ Ui TOCJIEA0BAaTEIbHOTO M HapajielIbHOro coefuHeHus pesucropoB. Ompexnenenue D/JC u
BHYTPEHHETO CONPOTUBIIEHUS UCTOYHMKA TOKa. [IpoBepka 3akona Oma st nonHoi uenu. OnpeneneHue
KII[I narpeBatens. VccienoBanue nqeiicTBUsS MarHUTHOI'O MOJISL HA IIPOBOJAHUK C TOKOM.

Hnousuoyanvrvle npoekmuvl Ha TPUMEHEHUE CUiIbl AMmepa U cuiibl JlopeHna B TEXHUUYECKHUX
yCTpolcTBax. I pynnosvie npoexkmul: DNEKTPOCTAHIMM Ha BO300HOBISAEMBIX HCTOYHHMKAX HHEPIUU.
DKOJI0rH4ecKue Mpo0IeMbl S3HEPT€TUKH. TOMIIMBHBIE AJIEMEHTHI U AJIEKTPOMOOMIIH.

9 KJIACC

Paspnen 8. Mexanuyeckue siBJICHUA

I'paduueckas nHTEpHpeTalys YCKOPEHHs, CKOPOCTH, MPOMIEHHOIO MyTH U MEpeMEeIIeHus JUIs
MPSIMOJIMHEHHOTO PaBHOYCKOPEHHOI'O JBIKEHHUA. /[MHaAMUKa M KMHEMaTuKa Tela, JBUXKYIIErocs Io
HaKJIOHHOH IUIOCKOCTH. J[MHaAMKKa M KWHEMATHKa Tesa, OpOIIEHHOI 0 M0/ YTJIOM K TOPU30HTY. J[BHkeHne
10 OKpYKHOCTH. [loHsATHE O TaHTeHIMATbHOM ycKopeHuH. 3akoH bepnymnu. [lonxsémHas cuna kpbuia
camMoJ€Ta. YIpPYrue U HEYNpyrue CTOJKHOBEHHUS. 3aKOH COXPAHEHUS MMITYJbCa. 3aKOH COXpPaHEHUS
MexaHuueckoll sHepruu. KoncepBaruBHblie cuiibl. OO0CHOBaHHE IPUMEHUMOCTH 3aKOHOB COXPaHEHUSI.

IIposeoenue sxcnepumenma: OnpeneneHne yCKOpPEHUs Teja MpH paBHOYCKOPEHHOM JIBUKEHUHU
[0 HAKJIOHHOW IUIOCKOCTH. MccienoBaHue 3aBUCMMOCTH MYTH OT BPEMEHU IpPHU PaBHOYCKOPEHHOM
nBIKeHUH. VccienoBanue IBUKEHUS Tella, OPOLIEHHOTO MO YIIoM K ropu30HTY. M3MepeHue nepuoaa
Y 4acTOThI 0OpaleHust Teja no oKpy>KHOCTU. OMBITHI, AEMOHCTpUpYIOLIUE AeiicTBUe 3akoHa bepHymn.
N3mepenne KNHETUYECKON SHEPTUHU TENA M0 IJIMHE TOPMO3HOTO ITYTH.

I'pynnosvie npoexmui: Victopust pa3BUTHSL OTE€UECTBEHHOHN rpaxkaaHckoi aBuanuu. Cyaa Ha
MOJIBOJIHBIX KPBUIBSAX. AHTUKPBIJIO HA CKOPOCTHBIX aBTOMOOMIISIX.

Pa3nesn 9. Mexannueckue Kos1e0aHUsI M BOJIHBI

CeiicMuueckue BOJIHBL. 3BYK, HH(pa3ByK U yIbTPa3BYK.

IIposedenue uccnedoosanuii: AHaNMU3 JaHHBIX O PErHCTpallMM 3€MIIETPSICEHUH U B3PBIBOB C
IIOMOULIBI0 CEHCMUYECKUX BOJIH. OKCIEPUMEHTAIBHOE OINPEACIEHUE TPAHUL] YacTOThI CIBIIIMUMBIX
3BYKOBBIX KOJICOAHUH.

I'pynnosvie npoexmui: icnonp3oBanue 3ByKa (MM YyJAbTPa3ByKa) B TEXHHUKE (IXOJIOKALKA,
YIBTPa3BYK B MEIULIMHE U Jp.). 3BYKH B IPUPOJIE.

Pa3nea 10. D1eKTpOMarHuTHOE MOJIe M 3J1eKTPOMAarHUTHbIE BOJIHBI

[Tomy4yeHue 31eKTPOMAarHUTHBIX BOJIH Pa3HbIX YacToT.

I'pynnosvie npoexmul: I1posiBIeHNs 3IEKTPOMArHUTHOIO M3JIy4eHHs B mpupoje. IIpumenenue
JIEKTPOMArHUTHOTO U3JIy4€HHsI B TEXHUKE.

Pa3nea 11. CBeToBbIe sIBJICHUS



®dopmymna ToHKOW JMH3BL IlocTpoeHne wu300pakeHH, CHOPMUPOBAHHBIX TOHKOW JIMH3OM.
KoaddutimenTs oTpaskeHus, MOTIOMICHUS, POYCKAaHUs JIy4eld pa3HOro I[BETa Ha Pa3HBIX BEIIECTBAX.
Nutepdepennius u qudpakmus 3ByKoBbIX BOJIH. UHTEepdepentus u qudpakiusi CBETOBBIX BOJIH.

Ilpogedenue sxcnepumenma: Onpenencane (QOKYCHOTO PACCTOSHHUS M ONTHYECKOW CHIIBI
cobuparomeii 1uH3bI. VccnenoBanue 3aBUCHMOCTH CBOMCTB M300paKEHHUI B TOHKOM JMH3E. M3MeHeHne
ONTUYECKON CHJIBI TPU CIIO)KCHHHM TOHKHUX JIMH3. OMBITHI 1O BOCIPHUSTHIO I[BETA IMPEIAMETOB uepe3
nuBetoBble GunbTphl. Habmonenue ssBnennii uHTepdepeHIinm u Judpakii.

IJIAHUPYEMBIE  PE3YJIbTATBI OCBOEHHSI KYPCA BHEYPOYHOM
AEATEJBbHOCTHU «TPYIHBIE BOITPOCHI ®U3UKWN»

Peanuzanust mporpamMmbl Kypca BHEYpOUHOH JesATenbHOCTH «TpynHble BOMPOCHl (BUIUKI
HampaBliecHa Ha OOeCHeYeHHue JOCTHKCHUS OOYyJYaIONUMUCS JUYHOCTHBIX, METANpPEIMETHBIX H

IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.
JIMYHOCTHBIE PE3YJIBTATBI

1. NaTPHOTHYECKOEe BOCIUTAHNE: [ICHHOCTHOE OTHOIICHHE K JOCTHIKEHUSIM POCCHHCKUX
yu€HBIX-(DU3HUKOB;
2. rPa’kIaHCKOe BOCIHTAHME: TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXIECHHH

OOMICCTBEHHO 3HAYMMBIX M OTHYECKHX MpPOoOJIeM, CBS3aHHBIX C TPAKTHUYESCKUM TMPUMEHECHUEM
JTOCTH)KCHHUH (PU3HKU;

3. AYXOBHO-HPABCTBCHHOC BOCIIHTAHUE: q)OpMI/IpOBaHI/IC OCHHOCTHOIO OTHOIICHHA K
HayYHOMY IIO3HAHUIO, OCO3BHAHUEC OTBCTCTBCHHOCTH 3a ITOCICACTBUA IIPUMCHCHU S (I)I/ISI/I‘{CCKI/IX 3HaHHﬁ;
4, HEHHOCTH HAYYHOI'0 IIO3HAHUSA: OCO3HAHUC MNCHHOCTH (1)I/I3I/I‘~I€CKOﬁ HAayKH Kak

MOIIIHOTO MHCTPYMEHTA MO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTWH, BaKHEUIIEH COCTaBIstOLIEH
KYJBTYPBI; Pa3BUTHE HAYTHOH JIFOO03HATEIIBHOCTH, MHTEPECa K UCCIICIOBATEIIbCKON IS TEITbHOCTH;

5. ¢popmupoBanue KYJbTYPbI 310POBbS u IMOLMOHAIBLHOI 0
0J1aromosy4usi: OCO3HaHUE LEHHOCTU 0e30MacHoro o0pa3a *HU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM
MHUpE, BaKHOCTH MpaBui 0€30MacHOro MOBEIACHHs Ha TPAHCHOPTE, Ha JOpOraxX, C JINEKTPUUYECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B JIOMAIIIHUX YCIOBHUSX;

6. TPyAOBOe BOCIHMTAHHWE: AKTUBHOE YYacTUE€ B PEIICHUM NPAKTUYECKUX 3a]ad
TEXHOJIOTUYECKONH U COLMAIbHON HAIpaBJIEHHOCTH, TPEOYIOIIMX B TOM 4HUCiEe M (U3MUECKUX 3HAHUM;
MHTEpPEC K MPAKTUIECKOMY U3YUYEHHIO PO eccuii, CBSI3aHHBIX ¢ (PU3UKOIA;

1. IKO0JIOTMYECKOe BOCIMTAHME: OPUCHTAIIMS HAa NPUMEHEHUE (PU3MUECKUX 3HAHUM NS
pelieHus 3a/1a4 B 00JIaCTH OKPY’KAIOIIEH Cpe/ibl, TUIAHUPOBAHMSI TIOCTYMKOB U OLIEHKH UX BO3MOXKHBIX
MOCTEACTBUMN JJISI OKPYKAOLIEN CPEIBI;

8. 3CTeTHYeCKOoe BOCHUTAHME: BOCIIPUSATHE KPACOTHl U TAPMOHUU (DU3HUECKUX 3aKOHOB,
M3sIIeCTBa PU3UIECKUX TEOPUHN U IKCIIEPUMEHTOB;
9. ajanragMss K HM3MEHSIIUMCH  YCJIOBHSIM  CONHAJBHOW W  NPHUPOAHOM

cpeabl: TOTPEOHOCTh BO B3aUMOJIEHCTBUU MPHU BBINOJIHEHUN HCCIEAOBAHUN M MPOEKTOB (PU3MUECKOM
HAMpPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JIPYTUX; OCO3HAHUE JEPUIIUTOB COOCTBEHHBIX 3HAHUHN
U KOMIIETEHTHOCTEeW B oO0jacTu (M3MKHU; IUIAHUPOBAHHWE CBOETO PAa3BUTHA B NMPHUOOPETEHUH HOBBIX
(bu3MUECKUX 3HAHUU; CTpEeMIIEHHWE aHAIM3UPOBATh U BBIABISATH B3aUMOCBSI3U MPUPOABI, 0OIIecTBa U
9KOHOMMKH, B TOM YHCJIC C UCIIOJIb30BaAHHUEM CbI/ISI/I'—IeCKI/IX 3HaHI/II71.

METAINIPEIMETHBIE PE3YJIBTATDI

Ilo3naBaTenbHbIE YHHBepcaJIbHbIE YUeOHbIe el CTBUSA

ba3oBble JJornueckue aAeMcTBUA:

1. BBISIBIIATh M XapaKTEPU30BATh CYIIECTBEHHBIE IPU3HAKH SIBICHHI U ITPOIIECCOB;

2. BBISIBJISATh 3aKOHOMEPHOCTH U NPOTUBOPEUHUSI B pacCCMaTPUBAEMBIX (DaKTaX, JaHHBIX U
HaOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSM;

3. BBISIBIIAT NIPUYUHHO-CIICICTBEHHBIC CBSI3U NPH W3YYeHHHM (U3NUYECKUX SIBJICHUU WU

MIPOLIECCOB, JIeNaTh BBIBOABI C HCIOJIb30BAaHUEM JAEIYKTUBHBIX W HWHAYKTUBHBIX YMO3aKIIOUCHHIH,
BbBIIBUT'AaTh T'HITOTE3bI O B3AMOCBA3AX (I)I/I3I/I‘-IGCKI/IX BCJINYHH,

4, CaMOCTOSATEIILHO BRIOMPATH CIIOCO0 pelIeHus yueOHOM pu3nueckoi 3aaaun (CpaBHECHUE
HECKOJIbKUX BAapUAHTOB pEIICHHUs, BLIOOp HamOoJee TMOAXOASIIETO C YYETOM CaMOCTOSITEIIBHO
BBI/ICTICHHBIX KPUTEPHUEB).

ba3soBble ucciieqoBare/ibCKue AeHCTBUSA:



1. HCIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS; TIPOBOAUTH IO
CaMOCTOSITENIbHO COCTAaBJICHHOMY IIJIaHY OIBIT, HECIOXXHBIM (DPU3NYECKHI SKCHEPUMEHT, HEOOJbIIOEe
uccienoBaHue (pU3NIECKoro sBJICHUS;

2. OLIEHUBATh HA MPUMEHHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIUIO, MOIYYECHHYIO B XOJ€
MCCIIETOBaHUS WU SKCIIEPUMEHTA;

3. CaMOCTOSITENILHO  ()OPMYJTUPOBAaTh  OOOOIICHHWST W  BBIBOJIBI IO  pe3ysbTaraM
MIPOBEIEHHOTO HAOIIOIEHUS, OIIbITA, UCCIICIOBAHMS,

4. MIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3MUECKUX MPOIIECCOB, a TaKXKe
BBIIBUTATh MPEIONI0KEHUsI 00 UX Pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ undopmanmeii:

1. MPUMEHSTh PA3IMYHble METOJbl, MHCTPYMEHTBHl M 3alpoChl MPH MOHMCKE U OTOOpE
uHGOpPMAMY WM JAaHHBIX M3 UCTOYHHMKOB C Y4ETOM MPENJIOKEHHOW y4eOHOW 3alayd M 3aJaHHBIX
KpUTEPUEB;

2. BBIOMpATh, AHATU3UPOBATh, CUCTEMATU3UPOBATH M HHTEPIPETUPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

3. OLIEHUBATh HAAEKHOCTHh MHMOPMAIMH 110 KPUTEPHSIM, MPEIOKEHHBIM YUUTEIEM WIIH
chOpMyIUPOBAHHBIM CAMOCTOSITENIHHO;

4. CaMOCTOSITENIFHO BBIOMPATh ONTUMANBHYIO (OpMy MpencTaBieHUs] MHOOpMAUH WU
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECIOXHBIMHU CXEMaMH, JuarpaMMaMi, MHOW TpaduKod U HX
KOMOMHAITHSIMH.

KoMMyHnKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe e CTBUS

OO0uenne:
1. BBIPA)KaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;
2. B XOJ€ OOCYXJeHHusi y4yeOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX paboT u

IIPOCKTOB 3aJdaBaTb BOIIPOCHI 110 CYHICCTBY 060y)KI[aeM0ﬁ TCMBI N BBICKA3bIBAaTh MACH, HALICIICHHBIC Ha
pPEIICHUC 3a1a4i 1 IOAACPKAHNEC OarokenaTeIbHOCTH O6HICHI/I$I;

3. COMOCTABNIATh CBOM CYXKACHUA C CYXKICHHSIMH JAPYTUX YYaCTHUKOB JHUAJIOTa,
0OHapyKUBATh PA3TMUUE U CXOJICTBO MO3UIINIA;

4, MyOJIMYHO MPEACTABIATH PE3YAbTAThl BHIMOJIHEHHOTO OIBITA, UCCIEOBAHMUS, TPOEKTA.

CoBMecTHAS 1eATEJILHOCTD:

5. (dbopMUpOBaTh HaBBIKM paclpeaeneHuss poliei U OO0S3aHHOCTEM NpU BBINOJIHEHUU
COBMECTHOM pabOThI, OIIEHUBATH BKJIA/ KAXKJIOTO YUaCTHHUKA;

6. OCYUIECTBJIATh B3aUMHBIM KOHTPOJIb U B3aUMHYIO OLIEHKY PE3YJIbTaTOB COBMECTHOU

NEeATEIbHOCTH, KOPPEKTUPOBATh CBOU JECHCTBUA C y4YETOM MHEHHI TOBApULICH.

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIC el CTBUS

Camoopranu3anusi:

1. BBISIBIISATH MPOOJIEMBI JUISl PEIICHUS B )KU3HEHHBIX U YYEOHBIX CUTYaAIUX;

2. OPUEHTHPOBATLCS B PA3JIMYHBIX MOAXOJAX TMPUHATUS pelIeHUN (MHIUBUAYAIbHOE
peleHue, NpUHATHE PELIeHUH B TPYIIE);

3. CaMOCTOSITENIbHO COCTABJISITH AJITOPUTM pelieHus (U3NYECKOM 3aJauyu WK IUlaH
UCCIIEIOBAaHMs C YYETOM HMMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
IpeAJIaracMble BApUAHTHI PEILICHHUI;

4, JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlleHUE.

CaMOKOHTPOJIb, IMOIHOHAIBHBIH HHTELIEKT:

5. JaBaTh aJIEKBAaTHYIO OIICHKY CUTYalllU U TpeJyiaraTh IiaH e€ N3MEHECHNUS,

6. VYHUTHIBATh KOHTEKCT W TPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH
pelieHny yueOHOH 3aa4u, aIalTUPOBATh PEIIeHUE K MEHSIOIINMCS 00CTOSATEhCTBAM;

7. OOBSACHSITH PUYUHBI JOCTHKECHUS (HEIOCTHKCHHUS ) pe3yIbTAaTOB JACATEIHHOCTH, 1aBaTh
OILICHKY TPUOOPETEHHOMY OIBITY, YMETh HAXOAWThH MTO3UTUBHOE B IMIPOU3OIIEIIICH CUTYAIIHNH;

8. BHOCHUTBH KOPPEKTHUBHI B ICATEITHBHOCTh HA OCHOBE HOBBIX O0CTOSITEIILCTB, U3MEHHUBILIUXCSI
CUTYaIui, YCTAHOBIICHHBIX OITMOOK, BOHUKIIUX TPYIHOCTEH;

9. OLICHUBATh COOTBETCTBUE PE3yJIbTaTa SN U YCIOBHSIM;

10. CTaBUTH ce€0s1 HA MECTO JIPYrOro YeJIOBeKa, TOHUMATh MOTHBBI U HAMEPEHUS JIPYroro;

11. MpU3HABaTh CBOE MPaBO HAa OMMUOKY MpH perieHuH (PU3MYecCKux 3amad WId B

YTBCPKACHUAX Ha HAYUHBIC TCMbI U TAKOC K€ IIPAaBO APYTroro.



HNPEIMETHBIE PE3YJBTATHBI

[IpenmetHsie pe3ynbTaThl ocBoeHHs [IporpaMMbl yueOHOTO Kypca K KOHITY 00yueHus B 7 KJiacce:

1. pasznuuath (uU3NYECKUE SBJICHUS (MEXaHMYECKOe [BI)KEHHE, TEIUIOBOE IBUKECHHE
YaCTHI] BEIIECTBA, B3aUMOJICHCTBHE Tel, aTMOC(EepHOe TaBIeHUE, TPEBPALLICHIS MEXaHUYECKON YHEPTUU
U JIp.) MO OIMHCAHUIO MX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX ITaHHOE
¢busnveckoe SIBICHHE;

2. pacrno3HaBaTh NPOSBICHUE U3yYEHHBIX (DU3HUECKUX SBICHHUI B OKpYXKAIOIIeM MUpE, TPU
3TOM HEPEBOJUTH MPAKTUYECKYIO 33/7a4y B Y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN)
(bu3NYeCKUX SIBICHUN;

3. XapaKTepu30BaTh CBOWCTBA TeJ, (PM3NYECKHE SBICHUS U MTPOLECCHI, UCTIONb3YS MpaBUiia
cioxeHust cui, 3akoH ['yka, 3akon [lackans, 3akoH Apxumena, 3aKOH COXPAHEHHUS MEXaHHUYECKOM
SHEPTUU U Jp.;

4. OIMCHIBATh U3yYCHHBIE CBOWCTBA TeNl M (DU3MUECKUX SIBICHUH, UCIIONB3Yys (U3HUECKUE
BEJIMYMHBI (Macca, INIOTHOCTh BELECTBA, BPEMSI, IIyTh, CPEIHSSI CKOPOCTh, CHJIa YIPYT'OCTH, CUJIa TPEHUS,
CHJIa TSKECTHU, BEC Tella, KHHETHYeCKas U MOTeHIUAIbHAs SHEPTus U JIp.);

S, OOBSICHATH U3yYCHHBIE (PU3MUECKHUE SIBICHUS, IPOIECCH] U CBOMCTBA TEll, B TOM YHUCIIE B
KOHTEKCTE CUTYyallui MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, U pellaTh KaueCTBEHHBIE 3a1a4H, 3a/Ja4H,
TpeOyIoIIe YUCICHHOTO OLIEHUBAHHS XapaKTEPHBIX 3HAUCHHUH (PU3NIECKUX BEIIMYHMH, paCUETHBIE 3a71a91
0 U3y4aeMbIM TeMaM Kypca GU3HUKH;

6. MPOBOJIUTH TPSMBbIE W KOCBEHHBIE HM3MEPEHHSI M3YYCHHBIX (DM3NYECKUX BEIWYHH C
WCIOJIb30BAHUEM aHAJOrOBBIX U LU(POBBIX MPUOOPOB, O0OOCHOBBIBATH BBHIOOP METOJA HU3MEPEHUS,
(buKcupoBaTh MOKa3aHUs IPUOOPOB;

7. coOmrolaTh TpaBWia TEXHUKH O€30macHOro Tpyaa mnpu padore ¢ gabopaTOpHBIM
00OpyJI0BaHUEM, 3HATH MPHUHIUI JEHCTBUS MPHUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIIAOIINECS COCYbI, 0apOMeTp, pblyar u Jp.

[IpenmeTHbIe pe3yabTaThl 0ocBoeHMsI [IporpaMMbl yueGHOTo Kypcea K KOHILy 00y4ueHHs B 8 Kj1acce:

1. UCMOJb30BaTh MOHATUS (arperaTHbleé COCTOSHHMS BEIECTBA, CIOCOObI W3MEHEHHUs
BHYTPEHHEH DSHEpPIuu, DJJEMEHTApHBIA JJIEKTPUUYECKUM 3apsia, MNPOBOJAHMKH, MOJYNPOBOJHUKH,
IUAJEKTPUKN, HCTOYHHUKM TOCTOSHHOTO TOKA, AJIEKTPUUYECKOE I10JIe, MAarHUTHOE Moje W JAp.) H
CHUMBOJIMYECKUH SI3bIK (PU3UKH NPU PELIEHUH YU€OHBIX U MPAKTUYECKUX 33]a4;

2. pa3nuyath sBJIEHUS (TEIJIOBOE pPaBHOBECHE, HCHAapeHHe, KOHJICHCAIMs, IUIaBJIEHUE,
KpUCTaJININ3alusl, KUIEHNUEe, CIIOCOOBl TEIJIONEepeaayu, MIEKTpU3alus Tell, B3aUMOJCICTBHE 3apsioB,
JeiCTBUE HIIEKTPUUYECKOT0 TOKA, IeHCTBHE MATHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM U JIp.) MO OIMCAHUI0
UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SIBICHHUE;

3. OIMCHIBATh U3YYEHHBIE CBOMCTBA TN U (U3NUECKUX SBJICHUH, UCHOIb3Yys (PU3NUECKUE
BEJIMYMHBI (TemIepaTypa, KOJIMYECTBO SHEPTUH, yelbHAasl TEIIOEMKOCTh BEIIECTBA, YAeIbHas TEIJI0Ta
IUTaBJICHUS, Y/eTIbHAas TEeIJI0Ta MapooOpa3oBaHusl, yAeabHas TerioTa cropanus romusa, KI1/1 TennoBoit
MalIMHbI, OTHOCUTEJIbHAS BJIAXXHOCTh BO3yXa, pab0Ta U MOIIHOCTh 3JIEKTPUYECKOrO TOKAa U 1p.), MpU
ONMCAaHUM TPABUIBHO TPAKTOBATh (PU3NUYECKUN CMBICI MCIONB3YEMbIX BEIMYMH, UX O00O3HAueHHs H
€IMHULIBI GU3NYECKUX BEJIIMYUH, HAXOAUThH (DOPMYJIIbI, CBS3bIBAIOLINE TaHHYIO (PU3HUECKYIO BETUUYHHY C
IpyruMu GU3NYEeCKUMH BETUYUHAMU;

4. XapaKTepu30BaTh CBOWCTBAa Tel, (DU3MUECKUX SBICHMM M MPOLECCOB, HCIOJIb3Ys
OCHOBHBIE I10JIO)KEHNS MOJIEKYJISIPHO-KUHETUUECKON TEOPUH CTPOEHUS BEILIECTBA, YPABHEHHE TEIIOBOTO
OaytaHca, 3aKOH COXPaHEHUSI AIIEKTPUIECKOTO 3apsia, 3akoH Kynona, 3akon Owma, 3akoH Jlxoynsa—Jlenna,
3aKOH COXpaHEHHUs HHEpPruu, IpHU D3TOM pA3IUYaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHa U €ro
MaTeMaTHYeCKOe BhIPAKECHHUE;

S. OOBSICHATH U3y4EeHHbIE (PU3NUYECKHE SBICHUS, TPOLIECCHI, CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CUTYyallui MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, U pellaTh KaueCTBEHHBIE 3a7au, B TOM
yucie TpeOyrole YUCISHHOTO OLEHHBAHUS XapPaKTEPHBIX 3HAUCHHH (DPU3MYECKHX BEJIWYMH, pPEIlaTh
pacuéTHbIe 3a/1a4M 110 U3y4aeMbIM TeMaM Kypca GU3HKY;

6. MMpOBOAUTL MNPAMBIC M KOCBCHHBIC H3MCPCHHA H3YUCHHBIX (1)I/I3I/I‘-ICCKI/IX BCJIIMYHUH C
HCIIOIb30BAaHUEM aHAJIOTOBBIX M IIU(PPOBBIX MPUOOPOB;
7. pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONUCTBA (KUAKOCTHBIA TEPMOMETpP, TEPMOC,

JIBUTaTellb BHYTPEHHETO CrOPAHUs, peocTaT U Jp.).
[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS MPOTrPaMMBbl y4eOHOTO Kypca K KOHIly 00y4ueHHs B 9 Ki1acce:
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1. UCIOJb30BaTh MOHATUS (OTHOCUTEIBHOCTh MEXaHUYECKOTO JBMKCHMS, MEXaHUYECKHE
BOJIHBI, 3BYK, MH()pa3ByK M YIbTPa3BYK, HIEKTPOMArHUTHBIC BOJHBI, IIIKAJIA 3JIEKTPOMArHUTHBIX BOJIH,
UCTOYHUK CBETA, CIIEKTP HCIYCKaHHWs W IOIJOUICHUS U JAp.) M CHUMBOJIMYECKUH A3BIK (DM3UKU IPH
pelieHnH y4eOHBIX M MPaKTHYECKUX 3a/1ay;

2. pa3nuuath sBiIeHUS (CBOOOJHOE TMAJEeHUE TeJ, [JBH)KEHHE 110 OKPYKHOCTH,
KosiebaTenbHOEe JBM)KEHHE, BOJHOBOE JBIDKEHHE, Pa3JIoKEHHE Oenoro cBera B CIHEKTp U JIp.) IO
OINMCaHMUIO UX XapaKTEPHbIX CBOWCTB M HA OCHOBE OIIBITOB, JAEMOHCTPUPYIOLIMX JaHHOE (pu3nueckoe
SIBJICHHE;

3. pacro3HaBaTh IPOSIBIECHUE U3YYEHHBIX (DU3NYECKUX ABICHUN B OKpY)KarolleM Mupe (B
TOM 4Hciie (PU3UUECKUE SBICHUS B IPUPOJIE), IPU ATOM IEPEBOJUTH NMPAKTHUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUM;

4. OIMCHIBATh M3YYECHHBIE CBOMCTBA TN U (PU3UUECKUX SBJICHUHN, UCHOIB3Ys (PU3UUECKUE
BEIMYMHBI (CpPEeJHSASI M MIHOBEHHas CKOPOCTb Tejla NP HEPaBHOMEPHOM [JBU)KEHUH, YCKOPEHHE,
YCKOpEeHHe CBOOOIHOTO TMaJeHHs, MMITyJIbC Tella, UMITYJIbC CHJIBI, NMEPUOJl U YacToTa KoJeOaHUil,
I'POMKOCTB 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTe b IPEJIOMIICHHSI CPEIbl U Ap.), IPU OIIMCAHUHU
MPAaBUIILHO TPAKTOBATH (PU3UUECKUI CMBICI HCIIOJIb3YEMbIX BEIHYHH;

S. XapaKTepu30BaTh CBOWCTBA TeJl, (PU3UUECKUX SABJICHUN M IPOLIECCOB, HCIIOJIb3YS 3aKOH
COXpaHEHHS UMITYIIbCA, 3aKOH COXPAHEHUS SHEPTUH, 3aKOH MPSIMOJMHEHHOTO paclpoCTpaHEHHsI CBETa,
3aKOH OTPaXEHUs CBETA, 3aKOH INPEJIOMJICHUs CBETa, IIPU 3TOM Pa3INyaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA M €r0 MaTeMaTUYECKOE BHIPAKECHHE;

6. OOBSICHATh U3yUYCHHbIE (PU3MUECKUE SIBJICHMS, IPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHTyalluli IPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, U pelaTh KayeCTBEHHBIC M PacuETHHIE
3aJjauu 10 U3y4aeMbIM TeMaM Kypca GU3HKH;

7. MPOBOJIUTH TPSMBbIE W KOCBEHHBIE HM3MEPEHHsI M3YYCHHBIX (DM3NYECKUX BEIUYHH C
UCIOJIb30BAHUEM aHAJOIOBBIX U LU(MPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOJa H3MEpPEHUS,
(uKkcupoBaTh MoKa3aHus NpruOOpPOB;

8. coOnoaTh MpaBWila TEXHUKU O€30MacHOro TpyAa MpH paboTe ¢ J1abopaTOpHBIM
00OpyJIOBaHUEM, XapaKTepWU30BaTh MPHHIWN JCHCTBHS TNPHOOPOB M TEXHUYECKHX YCTPOWCTB
(crimmomeTp, AAaTYMKH MOJO0XKEHHUs, PACCTOSHUS U YCKOPEHHUs, paKeTa, OukH, (poToanmapar, MUKpOCKOII,
TENIECKOII, CIEKTPOCKON, Kamepa BuibcoHa W 1p.), UCTONB3YsS OCOOEHHOCTH (PU3MUECKUX SIBICHUU,
He00XoAuMble PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH.
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INOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
HaumenoBanue
Ne KoiunyecTBo ®opma padoThl/XapaKTepUCTHKA
pa3/esioB M TeM Kypca OcHoBHOE copep:kaHue
n/n . 4acoB AesiTeJIbHOCTH 00y4aroumuxcs
BHEYPOUYHOM
AesITeJIbHOCTH

Paznen 1. ®u3uka u ee poJib B NIO3HAHUM OKPYKAIOLIEr0 MUpa

1.1 | ®usuka— OCHOBA Pa3BUTHSA 3 JIoCTHIKEHHST  OT€YECTBEHHOM I'pynnoBbie mpoeKThI 10 HUCTOPUH PA3BUTHUS
TEXHUKU U TEXHOJIOT Uil HAYKH U TEXHUKHU KOCMOHABTHKH (paboTa ¢ aHHOTHPOBAHHBIM
CIIICKOM pecypcos, BBIOOD TEMEI,
MOArOTOBKA
Y 3aIlI1Ta MPe3eHTAIIH)
1.2 | ®usznyeckne BEITUYHHBI 2 N3mepenne  ¢usnueckux  BeauuuH. | [IpoBeaeHue 3KcnepuMeHTAa:
Knaccudukauus nu3MepuTenbHBIX TpU- | o V3MepeHue Temreparypbl TIpU  TOMOIIH
6opos. [lorpemHocTs TPSMOTO H3MeE- JKUJIKOCTHOTO  TE€pMOMeETpa U  JaTydKa
penusi. MHTepBanbHOE NpeACTaBICHUE TeMIepaTyphbl.
norpemHocT  u3MmepeHus. Ilonstue | o M3mepenne oObema TBEpAOro Tena ¢
0 MOTPEITHOCTH KOCBEHHOTO U3MEPEHHUS MIOMOIIbI0 MEH3YPKH, 3alKCh MOTPEITHOCTH
(Ha mpuUMepe KOCBEHHOTO H3MEPEHHUs HM3MEpEeHHSL.
pa3sMepoB MalblX TE€Jl MW KOCBEHHOTO | e M3mepeHue pa3MepoB MajibiX OOBEKTOB
n3MepeHus: oObema TBEpJOro Tena C yKa3aHHEM TIOTPEIIHOCTH KOCBEHHOTO
C MIOMOTIIBI0O MEH3YPKH). MeTo T rpaHHI] M3MEpEHUS
ISt OILICHKU HOTPEMIHOCTHA
KOCBEHHOTO
M3MEpEHUs
Utoro no pazneny 5
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Pa3znen 2. IlepBoHayajibHbIe CBedeHHsI 0 CTPOEHHH BelleCcTBA

2.1

JIBr>KeHHE 4acTHI
BEIIECTBA

1

Huddy3us. bpoyHoBCcKoe IBHIKEHHE

HpOBeL[e}me IKCIIEPUMEHTA:
e OnBITEI 1O Ha6J'IIOI[eHI/II-O
6pOYHOBCKOl"O JABHKCHUA U

nuddys3uu.
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Pemienune xayecTBeHHBIX 3a/1a4 Ha
00BsSICHEHHE
SIBJICHUM B )KU3HEHHBIX CUTYaLIUsIX
2.2 | ArperaTHble COCTOSTHUS 1 ArperaTHble COCTOSIHUS BEIIECTBA. IIpakTHuyeckas pabdora:
BeIlleCTBa [ToHsi-THE O KPUCTAUIMYECKUX U MIOCTPOCHHUE
aMop(HBIX kpuctaumyeckoir pemetkn NaCl wu
TBEPABIX TellaX. AHU3OTPOIHS CBOWCTB TPYTUX
BEIIECTB, OOBSICHCHNE aHW30TPOIUH CBOWCTB
Hroro o pasneny 2

Pa3znen 3. /IBu:keHHe W B3auMMojAeilicTBHE TeJl

3.1 | MexaHU4yecKOl JBUKECHUE 5

Cpennsiss CKOpOCTb.
Pa3nbie crmocoObl onMCcaHus JBHKCHHS
(Tabnuipl, TpaguKH).

I'paduku  3aBucMMoOCTEl  BEIWYUH,
OITMCBIBAIOIINX pPaBHOMEPHOE
IBwxkeHue. OmnpeneneHue IyTH II0

rpaguKy 3aBUCHUMOCTH CKOPOCTH OT

(st
HEPaBHOMEPHOTO JIBH)KCHUS)

BpEMCHU PaBHOMCEPHOTO u

IIpoBenenne 3KcrnepuMeHTa:
e lI3MepeHue cpegHeld CKOpPOCTHU (ABHUIKEHUE

MOJIETIM  DJIEKTPUYECKOrO  aBTOMOOUJIS,
CKOJIb)KEHHEe  Opycka 1O  HaKJIOHHOM
IJIOCKOCTH U JIp.).

e VccnenoBanue 3aBHCHUMOCTH cpemHei

CKOPOCTH OpyCKa IMPH €ro JABHKEHUU BHU3 110
HAKJIOHHOM IUIOCKOCTH OT YyIJla HAakKJIOHa

IIJIOCKOCTH.
Pemenne PaC4Y€THBIX 3aaav BBICOKOTI'O,
OJIMMITHAAHOTI'O ypOBHCfI CJIIOXXHOCTH Ha
CPCAHIOKO CKOpPOCTh, C HUCIIOJIB30BAHHUEM

rpauKOB/Ta0IMI] 32aBUCUMOCTH  CKOPOCTH U
IyTH OT BPEMEHHU
IpY PaBHOMEPHOM M HEPAaBHOMEPHOM JBIKEHHU
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3.2

II;moTHOCTE

CBsi3pb IUIOTHOCTH C  KOJIMYECTBOM
MOJIEKYJI B €JUHUIIE 00bEMa BEIECTBA.
Cmecu u cmiaBbl.  IloBepxHocTHas
Y JTMHEHHAs IJIOTHOCTh

Pemienue IKCHIEPUMEHTAJBbHBIX U PACYC€THBIX
3agavd BBbICOKOI'O, OJHMIIMAIHOI'O ypOBHeﬁ
CJIIO)KHOCTH Ha CPCAHIOIO IINIOTHOCTBH, ITOBEPX-
HOCTHYIO U HI/IHCﬁHy}O IIJIOTHOCTB

3.3

Cuel. Buasr cun

Cuna ynpyrocru.
Cuna TpeHus1 CKOJIbKEHMUS.
PaBHOnelicTByOIIAs CUIT

IIpoBenenne 3xcnepuMeHTa:

e lI3MepeHne MKECTKOCTH OIHOM MPY>XKUHBI
M JKECTKOCTH JBYX IMPYXKHUH, COCTUHEHHBIX
MKy cO0OH MocienoBaTelbHO UK Hapaj-

JICJIBHO.
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e lccrnenoBanue 3aBUCHUMOCTH PaCTSIKECHUS
MIPYKUHBI OT MaCcChl NOABEIINBAEMBIX I'PY30B.

e VccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS
CKOJIbXEHUSI ~ OT  CHJIBl  HOPMaJIbHOTO
JaBJI€HUS W HE3aBUCHMOCTH OT IUIONIAaU
MOBEPXHOCTU CKoJNbxkeHus. [IpencraBnenue
pe3yJIbTaTOB UCCIIeIOBAaHUM B BUE IpaUKOB
C yKa3aHHMEM [OTPElIHOCTeH  IPSIMBIX
U3MEPECHUM.

Pemenune pacyeTHBIX 3aJa4  BBICOKOTO,

OJIMMITUAHOTO YPOBHEH CIIO)KHOCTU C IIpHUME-

HEeHHEM (OpPMYII I U3YUSHHBIX CHII

Hroro no pazaeny

11

Pa3znen 4. JlaBjeHue TBepaAbIX Tea

, JKHAKOCTEH U

ra3oB

4.1

JlaBneHue TBEpABIX Tel

4

dopMysia IS BBIYUCIICHUS JTaBJICHUS
TBepaoro Ttena. Ilepemaua naBieHUs

B TBCPAbIX TCJIaxX

IIpoBenenne dKcnepuMenTa:

e lccnenoBanue  3aBUCUMOCTH  JaBJICHMS,
OKa3bIBAEMOI'0 YEJIOBEKOM Ha  IIOJ,
B 3aBUCMMOCTM OT IUIOIIAJy  OMOPBHI
(6ocukoM, Ha KaOJyKax v T. 11.).

NuauBuayaabHblii npoekT «Kak BHIOpaTh

00yBb J1JIs1 37I0POBBSI?»

Pemenye KavyecTBEHHBIX H PaC4Y€THBIX
3aaav
BBICOKOTI'O, OJHMMIIMAIHOI'O ypOBHCI‘/'I

CJIOKHOCTHU HA PaACUCT OABJICHUSA TBEPAOr'o TCJa
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4.2

I'mopocratnaeckoe

JaBJICHUEC B X KUJAKOCTH

dopMmysia UL TUAPOCTATUYECKOTO

JaBJICHUA B KHUIAKOCTH.

Coobmaronuecs cocyasl

MasnomerTp.

IIpoBenenne 3KcrepuMeHTa:

e lccnenoBanue 3aBUCUMOCTH I'MAPOCTATHYEC-
KOro AgaBJICHHUA B XHJIKOCTH OT I‘JIy6I/IHBI
(c momompro U-obpazHoro MaHoMeTpa

1 TaTYNKA).

16




NuauBuayadbHbIH MPOEKT 00 MCCIICIOBAHUH
MOpcKkuX TiayouH (Oatuckadwl, Oatucdepsl,
r’1yOOKOBOJIHBIC YKHBOTHBIC).

PenieHue kavyeCcTBEHHBIX M PACYETHBIX 3324
BBICOKOT'0, OJIUMITHATHOTO YPOBHEH CIIOKHOCTH
Ha JIABJICHUE B JKHJIKOCTSIX

4.3

ATMocdepHOe N1aBieHue

3aBUCHUMOCTh aTMOC(HEPHOTO JTaBICHUS
OT BBICOTHI HAaJ YpPOBHEM MOpA.
[TpuGopsl TUIsL M3MEpPEHUS

aTMOC(l)epHOFO JaBJICHUA

IIpoBenenne KcnepuMeHTa:

e HaOmromenne mposiBICHUS aTMOC(HEpPHOTO
JTABJICHUS.

e liccnenoBanne 3aBUCUMOCTH aTMOC(EPHOTO
JNABJICHUS  OT  BBICOTBI  OTHOCHUTEIBHO
ITOBEPXHOCTH 3€MJIN.

PemieHne KadyeCTBEHHBIX 3aJa4 >KH3HCHHOTO

XapakTepa Ha aTMoc(epHoe JaBiIeHue

4.4

BritankuBaromas cuia

BrlTankuBaromas cuia, J€MCTBYHOIIAS
co CTOPOHBI JXHUIAKOCTH WJIM TIa3sa
Ha NOTPy>KEHHOE B HUX TeJo. [InaBanue
CYZIOB U BO3/IyXOIUIaBaHUE

IIpoBenenne dKcnepuMenTa:
e lccnenoBanue 3aBUCUMOCTH Beca Tenla B
BOJIE OT 00bEMa MOTPYKEHHOM B )KUJKOCTh
yacTu Tena. Pelienne kadecTBEeHHbBIX M
PACYE€THBIX 3a4a4 BbICOKOI'O, OJIMMITMAJIHOTO
YPOBHEH CJIO0XHOCTH Ha
BBITAJIKUBAIOIIYIO CWIy, IUIABaHUE Tell
Y BO3IyXOIUIaBaHUE.
I/IH)mb]ya.m)m)le MMPOEKTHLI 110
HACTOpUU
BO3YyXOINIaBaHUA U MPUMCHCHUIO
COBPEMEHHBIX
a’pocTaToB

Hroro no pazaeny

12
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Paznen 5. Pabora 1 MOIIHOCTDH. DHEprus

5.1

[IpocTeie MexaHU3MBI

2

VYcnoBue
Ilonucnacr.

paBHOBeECHS

pplyara.

IIpoBeaenne 3KcnepMMeHTa:
e [IpoBepka ycioBUs paBHOBECHUS pblyara.
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HpOCTBIe MCXaHHN3MBbI B

IpUupoac N TCXHUKE

Pemnmenne 3xcrepuMeHTAJIbHBIX 32124 Ha COe-
JUHEHHE OJIOKOB.

Pelrenne KavYecTBEHHBIX 3a4a4, CBI3aHHBIX
c BEISIBIICHUEM IENCTBUA MIPOCTHIX
MEXaHM3MOB B pa3IMYHBIX HWHCTPYMEHTAX H
MPHUCIIOCOOICHHSIX, UCTIOJIb3YeMBbIX B OBITY H
TEXHHUKE, a TaKxKe

B JKUBBIX OpraHU3Max

5.2 | 3aKkoH coxpaHEHUS 2 Kunernyeckas u noreHuuanbHas sHep- | PellleHne kauecTBEHHBIX H PACYeTHBIX 3a/1a4
MEXaHUYECKOM SHEPTUHU rusi. 3aKOH COXPaHEHUsI MEXaHUUYECKOH | BBICOKOT'O, OJIMMIIUAHOIO YPOBHEH CII0’KHOCTH
SHEpPrun HAa IPUMEHEHHE 3aKOHA COXPAaHEHUs MEXaHHU-
4YECKOU DHEPIrUuu
Hroro o paszueny 4
OBIIEE KOJIMYECTBO 34

YACOBIIO ITPOTPAMME
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8 KJIACC

TenooOMeH U TEIJI0OBOE paBHOBECHE. 3aKOH
Herorona—Puxmana. YpaBHeHHE

TEILIOBOro OajlaHca

HaumeHnoBanue
Ne KonuyecrBo ®opma padoThl/XapaKTePUCTHKA
pa3aesioB u OcHoBHOe cojep:kaHue
n/n 4acoB AeITeJIbHOCTH 00y4arouuxcst
TEeM
Yy4eOHOro mpeamMera
Pasnen 1. TenioBbie ABJI€eHUA
1.1 | Crpoenue u cBoiicta 3 Mopuenu TBEPJIOTO, JKHJIKOTO u | [IpoBeneHne IKCIEPUMEHTA:
BEIIECTBA razoo0pa3HOro  COCTOSIHMM  BelllecTBa. | ® BrIpaniuBaHue KpUCTAJUIOB MOBApEHHOMN COJIU
AnorponHbie MOIU(PUKAIIUN YTIIEpOIa. nJix MCJTHOT'O KyI1opoca.
IToBepxHOCTHOE HaTsDKEHUE, cMaunBanue, | IIpoBenenune n o0bsicCHEeHHE OINIBbITOB,
KalWJUISIPHBIC SIBIICHUS. JIEMOHCTPUPYIOIIUX ITOBEPXHOCTHOE HATSIKEHUE,
KoadduiimeHT moBepXHOCTHOTO HATSHKEHHS | KallMIUIAPHBIC SIBJICHUS U SIBIICHUS CMayuBAaHUSA.
JlabopaTopnass  padora TI0 U3MEPEHHUIO
K03(GUIMEeHTa TOBEPXHOCTHOTO HATSHKEHHUSI.
PemieHne KauyeCTBEHHBIX 32/1a4 U BBINOJHEHHE
KOHTEKCTHBIX 3aJaHuii
1.2 | TennoBoe paBHOBecHE 4 YneneHass  TEIUIOEMKOCTH  BemiecTsa. | IIpoBeaeHne IxcnepuMeHTa:

e lccnenoBanme npoiecca TenjaooOMeHa

MPYU CMEIIUBAHUH XOJIOHON U TOPSYEH BOIBI.
Pemienne kayeCTBEeHHBIX U PacYeTHBIX 3a1a4
BBICOKOT'O, OJIUMITMAJIHOTO YPOBHEU CIIOKHOCTH

Ha YpaBHCHHC TCIIJIOBOTO OalaHca W 3aKOH

Hrrotona—Puxmana

20



13

®da30BEIC IEPEXOAbI

IIponeccel  mpeBpalieHuss — BeIIECTBA
U3 OJHOTO arperatHoro COCTOSIHUSI B
Ipyroe (IJIaBJI€HHE M KPUCTAILUIM3ALUSA
(oTBepae-BaHuUE), UcnIapeHUE (KUIIEHHUE) U

KOHJEHCA-11U, cyonmmarus u
JecyOomumanus). N3menenne
BHYTpPCHHEH 9HEPruu npu  (Pa3oBbIX

nepexonax. ['paduueckoe

IIpoBenenne KcrepuMeHTa:
e lccnenoBanue (a3oBBIX MMEPEXOIOB.

3ananus Ha OOBSICHEHUE MPOLIECCOB, CBA3aHHBIX

C IICPpCXOoaA0M BCHICCTBA M3 OAHOT'O arpe€raTHoOro

COCTOSIHUS B IPYIO€.
Pemienue  pacueTrHbIX  3aga4
OJIMMITHATHOTO YPOBHEH CIOXKHOCTHU

BBICOKOTO,

21



OpeACTaBIICHUC IIPOLCCCOB HArpCBaHUA

/

OXJIAXKXJICHHA BCHICCTBA

14 | TennoBsie ABUTaTENH 3 [TpuHUMTIBL paboThI TEIUIOBbIX | I'pynmoBble MPOEKTHI 110 TEMaM:
nurareneid. KIIJI TtemymoBoro maBurartenis. | — MPOTHO3UPOBAHUE SKOJIOTHUYECKUX MOCIEICTBUI
Tenmoswie JBUTATCIIN u 3aIIuTa WCHOJIB30BAHUS  JBUTAaTENIell BHYTPEHHEIrO
OKpyXKaromeu cpeapl. TenaoBeie NOTEPU B CropaHwus,
TCIIJIOCETSIX — MPOTHO3UPOBAHUE FKOJOTMYECKUX MOCIEICTBUI
HCIIOJIL30BaHU TEIIJIOBBIX Hu TUApO-
AJIEKTPOCTAHIIMN.
Pemienne  pacyeTrHbIX  3aaay BBEICOKOT'O
W OJUMIIMAJHOTO  YPOBHEH  CJIOKHOCTM  Ha
MPUMEHEHHE  3aKOHa COXpaHEHUS u
MPEBPAILICHUSI SHEPrUHU
B MEXaHUYECKHUX U TEIUIOBBIX ITPOLIECCAX
Hroro no pazaeny 14

Pazgen 2. 3J'IeKTpl/l‘leCKl/Ie U MAarHMTHbIC SAIBJICHUSA

2.1

3apsKeHHbIE Tella
U UX B3aUMOJICHCTBHUE

2

OnekTpuzalyss Tel.  3aKOH
Kynona. Dnexrpuueckoe

I10JIC

IIpoBenenue 3xcnepuMeHTa:

e DJeKTpHU3amus U 00bICHEHUE DIEKTPHU3AINU
TEJ, B3aUMOJICHCTBUE 3aPSI)KEHHBIX TEJI.

Pemienue KadyeCTBEHHBIX 3a4a4 IIPAKTUKO-

OPHUEHTUPOBAHHOI'O XapaKTepa Ha

3JIEKTPU3AIUIO TPEHUEM
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2.2

CoennaeHusa
ITPOBOTHUKOB

TlocienoBarenpHOE "
COCIMHECHHUE MPOBOIHUKOB

napajieIbHOe

IIpoBenenue 3KcnepuMeHTa:

e [IpoBepka mpaBuiIa CIIOKEHUS HAIPSKCHUN
IIPA IIOCJIE0BATEIBHOM COCIUHEHUM JIBYX
pE3UCTOpPOB, MpaBwia s CHJIBI  TOKa
IIPY NapaJJICIIbHOM COCIMHEHUN PE3UCTOPOB.

Pemienue  pacueTrHbIX 3aJa4  BBICOKOTO,

OJIMMIIMAJHOIO  YPOBHEM  CJIOKHOCTM  Ha

CMeEIllaH-

HbIE COEIMHEHMS IPOBOJIHUKOB
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2.3

3akon Oma
JJTSI IOJTHOM LIEN

3JIC B memw MHOCTOSHHOIO TOKa. 3aKOH
Oma s monHoM 1ienu. PacueT mpocThix
AIICKTPUYECKUX IICTICH

IIpoBenenne 3xcnepuMeHTa:
e Onpenenenve DJIC u BHYTpPEHHEro
COINpPO-TUBJICHUS] UICTOUYHUKA
TOKa.
e [IpoBepka BeITIONIHEHUS 3aKOHa OMa 1151
IIOJIHOM LIEIIH.

Pemennie pacueTHbIX 32/1a4 C
HUCIIOJIL30BaHUEM

3akoHa OMa 11 HOTHOU 1IENU

24 | Pabora OJIEKTpUYECKHE LENU U IIpoBenenne 3xcnepuMeHTa:
EKTPUYECKOTO TOKA oTpeduTeNn e Onpenenenne KIIJI Harpesaress.
3JIEKTPUYECKOM 3HEepruu B ObITY Pemienne kayecTBeHHBIX 32724 Ha OObSICHEHUE
YCTpOMCTBAa M IIPUHIUIA ACHCTBUSA JOMAlIHHUX
3JIEKTpPOHArpeBaTeNIbHbIX IPUOOPOB.
Pemienne  pacyerHblX KOMOMHHMPOBAHHBIX
3aja4
BBICOKOI'0, OJIMMIIMAJHOIO YPOBHEH CJIOKHOCTH
Ha KIIJI marpeBaresst
2.5 | MarauTHbIe SBICHUS [elictBue MarHuTHOIO ITOJISt Ha | IIpoBenenue 3xcrnepuMeHTa:
npoBoJHUK ¢ TokoMm. Cmnma Ammnepa u | e MccienoBaHue MACWCTBUSI MArHUTHOTO — ITOJIS
OIIPEICICHUE ee HaIPABJICHHUS. Ha IIPOBOJHUK C TOKOM.
DIIEKTPOABUTATEND MTOCTOAH-HOTO TOKA. NuaauBuayaJbHble NPOCKTHI. IPUMEHEHUE
Cuna Jlopenua u onpezneneHue ee Harpap-| CHIBI
JeHUs. YCKOPUTENHN 3apsKEHHBIX YacTHUI Amnepa u cunbl JlopeHua B
TEXHUYECKUX YCTPOMCTBAX
2.6 | DekTpOMarHuTHAs Dnexrporeneparop. Crnocobsl mosiydenus| I'pynnoBbie NpoeKThI 110 TEMaM:
WHJTYKIHS 3JCKTPUYECKON SHEPTUU — 3JIEKTPOCTAHIIMM Ha BO300HOBIIEMBIX

HCTOY-HUKAX SHEPTHUH;
— 9KOJIOTHYECKHE MPOOJIEMbl 3HEPreTHUKH;

— TOIINIMBHBIC DJICMCHTHI U 3J'ICKTpOMO6I/IJ'II/I
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Uroro no pazneny

20

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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9 KJIACC

IIJIOCKOCTH

HaKJIOHHOH INIOCKOCTH

HaumenoBanu
Ne KoaunyecTBo ®opma padoThl/XapaKTePUCTHKA
e pa3/ieJioB H OcHoBHOe coaepxaHue
n/n 4acoB AesAITeIbHOCTH 00y4aromuxcs
TeM
Yy4eOHOro mpeamMera
Pazaea 1. Mexannuyeckue siBJICHHUSA
1.1 | Cnoco6sl onrcanwst 3 I'paduueckas maTepnperanus yckopenus, | Pemenue rpadguyeckux 3ajad  BBICOKOTO,
MEXaHUYECKOT O CKOpPOCTH, IIPOUACHHOIO IIyTHU U IEpeMe- | OJMMIIMAJHOIO YPOBHEM CIIOXHOCTH Ha PaBHO-
JIBVDKCHUS. LIIEHUS Uil  NOPSAMOJIMHEHHOIO PaBHO- | YCKOPEHHOE JBUKCHUE
PaBHOyCKOpEeHHOE YCKOPEHHOI'O JIBUYKEHMUS.
IIPSIMOJIMHEUHOE Onpenenenne NpoNIEHHOIO MyTH U YCKO-
JIBDKEHUE peHus JIBIDKEHUsT Tejaa 1o rpaduky
3aBUCUMOCTH CKOpPOCTH
PaBHOYCKOPEHHOTO IIPSIMOJIMHEWHOT O
JIBUKEHUS Tena
OT BpEMEHHU
1.2 | [Buxenue tena 4 JnHamuka 51 KHHEMAaTHKa Tena, | IlpoBenenne 3xkcnepmMeHTa:
10 HaKJIOHHOM JBWKYIIETOCA  BBEpX M BHU3 10 | e OmnpeneneHUe YCKOPEHHUs Tela MpU pPaBHO-

YCKOPEHHOM  JIBMJKEHMM 1O  HAaKJIOHHOM
IIJIOCKOCTH.

e lccnenoBanue 3aBUCUMOCTH MMYyTH OT BPEMEHU
MpY PaBHOYCKOPEHHOM JABH)KEHUHU O€3 Hayallb-

HOM CKOPOCTH.

Pemenue Ka4e¢CTBCHHbBIX Hu PaCY€THBIX
3aJav BBICOKOI'O H OJHMIIHAZHOI'O ypOBHCﬁ
CJIOXK-

HOCTH Ha JBM>KCHHE IT0 HAKJIOHHOM INIOCKOCTH
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13

JBr>KeHue tena,
OpOIIEHHOTO
I0]] YTJIOM K TOPH30HTY

JluHaMuKka ¥ KHHEMaTHKa Tesa, OpOIIeHHOTO
II0J] YTJIOM K TOPU30HTY

IIpoBeaenne ’3xcnepuMeHTa:

e lccienoBanne ABMIKCHHUS Teia,
OpPOIIICHHOTO IMOJT YIJIOM K TOPU30HTY.

Pemienne  pacueTHbIX  3aaau BBICOKOTO,

OJIMMITMATHOTO YPOBHEH CJIOKHOCTHU
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14 | JIBmxenue 2 JluHelHass CKOpOCTh, YTJIOBas CKOPOCTh,
10 OKPY>KHOCTHU epUo.I u 4acToTa obOparteHus
IIPU PaBHOMEPHOM JIBHIKCHHUH IO OKPYK-
HOCTH. LlenTpocTpemurenbHOe
YCKOpEHHE.

[ToHsITHE O TAHTCHIIMATLHOM YCKOPEHUU

IIpoBeaenne 3xcnepuMeHTa:

e lI3mMepenue nepuoaa U 4acTOThI OOpaIleHUS
TeJla MO OKPY>KHOCTH.

Peuenne xkauyecTBeHHBIX H PACYeTHBIX 32124

1.6 | 3akoun bepuymimn 5 [TonbeMHas cuita Kpblia caMoJieTa

IIpoBenenue 3KcnepUMeHTA:

e OInbITHI, IEMOHCTPUPYIOLINE JEHCTBHUE
3akoHa bepHynu, U uX OOBICHEHHE.

I'pynnoBble MpoeKTHI 10 TEMaM:

— HCTOpHUS Pa3BUTHUS OTEUECTBEHHOU

rpaxJaH-CKOW aBUallNK;
— Cy/1a Ha IIOJIBOJIHBIX KPbUIbSX;
— AHTHKPBUIO HA CKOPOCTHBIX aBTOMOOWJISIX

1.7 | 3akoHbI cOXpaHEHHUs 3 Yopyrue u HEynpyrue CTOJIKHOBEHMS.
3aKOH COXpaHEHUsT HMITyJbca. 3aKOH
COXpaHEHMSI MEXaHWYECKOW  DSHEpPruM.
KoncepBatuBnuble cuibl. OOo0cHOBaHUE
MIPYMEHUMOCTH 3aKOHOB COXPAaHEHHUs

IIpoBenenue 3KcnepuMeHTa:
e lI3MepeHne KHUHETUYECKON DJHEPruu
Tena 1o JJIMHE TOPMO3HOIO
IIyTH.
Pemienne  pacyeTrHbIX  3aJa4  BBICOKOTO,
OJIMMITMAJHOTO YPOBHEW CIOXKHOCTH

Hroro o pasnmeny 20

Paszaea 2. MexaHu4ecKue KOJICOAHUSA U BOJIHBI
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2.1 | MexaHuyeckue BOJIHBI

CelicMHUYeCKHUE BOJHEL
3BYK, HH(PPa3BYK U yJIbTPa3ByK

IIpoBeaenne mcciaegoBaHmii.

e AHanu3 JaHHBIX O PErUCTPaLUU
3E€MJIETPSICEHUI U B3PBIBOB C IIOMOIBIO
CEHCMHUYECKUX BOJIH.

e DKCIIEpUMEHTAIIBHOE  OIPE/IEIICHNE

I'paHUIL] YaCTOThI
CJIBIIIIMMBIX 3BYKOBBIX KOJICOAHUN.
I'pynnoBbie npoeKkThl 110 TEMaM:

— HCHOJIb30BaHUE 3BYKa (YJIbTpa3ByKa) B
TEeXHHU-Ke (9XO0JIOKALHS, YIBTPA3BYK B
MEJUIIUHE U JIP.);

— 3BYKH B IpUPOAE

Hroro o pasacity
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Paznen 3. 3J'ICKTp0Mal"HI/ITH06 moJie 1 3JJEKTPOMATrHUTHBLIC BOJ/IHbI

31

IIIxama
AJIEKTPOMAarHUTHBIX
BOJIH

3

[Tonydyenne  AIEKTPOMArHUTHBIX
BOJIH Pa3HbIX 4acCTOT

I'pynmnoBble NpoOeKTHI MO0 TeMaMm:
— TMPOSIBJICHUS] 3JIEKTPOMArHUTHOTO
W3IIy4YEHUS B IPUPOJE;
— MOPUMEHEHHUE BJICKTPOMATHUTHOT'O H3Iy4YEeHUS]]
B TEXHUKE

Hroro no pazaeny

Pa3zne

J1 4. CBeTOBBIC ABJICHUSA

4.1

JIuH3EI

@opmysia TOHKOM JMH3BL. [locTpoenue
n300paxeHul, c(hopMUPOBAHHBIX TOHKOMH
JINH301

IIpoBenenne 3KcnepuMeHTa:
e Onpexnenenue ¢dbokycHOro paccTosIHUS
Y ONTUYECKOW CHITBI COOMPAIOIIEH JIMH3BI.

IJKCcIepUMEHTATbHOE HCcJIeloBaHKe
3aBUCHUMOC-TH  CBOMCTB  H300pakeHH B
TOHKOW  JIMH3€ OT PACCTOSHUS MEXAY JUH30U H
HMCTOYHUKOM CBeTa. JKcIepUMEHTATIbHOE
HCCIeI0BaHMe W3MECHEHUs ONTUYECKOM CHIIbI
IIPH CJII0KEHUU TOHKUX JIMH3.

Pemenne 3aga4  BBICOKOIO, OJMMIIMATHOIO
YPOBHEH CII0XKHOCTUM Ha IIOCTPOCHUE B JIMH3aX
1 GOpMYITy TOHKOM JIMH3bI

4.2

Paznoxenue 6emoro
CBETa B CHEKTP

Koadpunmentsr OTpa’KEeHHH,
IIOIJIOIIEHUS, IPOIYCKaHUS Tyden
pa3HOro IBETa HA Pa3HBIX BEIIECTBAX

IlpoBenenue " 00bsICHEHH e ONbITOB
[0 BOCIHPHUATHUIO IBETA MPEAMETOB IMPHU UX
HAONIOJICHUH  4Yepe3  IBETOBBbIE  (DHIIBTPHI
(IIBETHBIC OYKH).

Pemenne KauecTBEHHBIX 3agav

4.3

BomHoBbIe cBoMicTBa
cBETa

NnaTtepdepennus u gudpakius

3BYKOBBIX BOJIH.
HuaTtepdepentius u
nudpaxyst

IIpoBenenne 3kcrnepuMeHTa:
e HaOJIIOICHNE SIBJICHUH
nHTepPEpPEeHITUN 1
nu(dpakIuy cBeTa
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CBC€TOBBIX BOJIH

Hroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34

31




INOYPOYHOE INTAHUPOBAHMUE 7 kaacc

Ne Tema ypoka Hara Hdara no
n/n u3ydenusi | (pakry
1 ®u3nKa — OCHOBA Pa3BUTHSA TEXHUKH U TEXHOIOTHA.
2 ®u3nka — OCHOBA PA3BUTHSI TEXHUKHU U TEXHOJIOTHA.
3 Ou3nyecKkue BeINYNHBI.
4 DU3NYECKUE BETUYUHBI.
5 dusnuecKue BeTUUYUHBI.
6 JIBU>KeHME YacTHUIl BEIIeCTBA.
7 ArperaTtHbple COCTOSIHHSI BEIISCTBA.
8 MexaHn4ecKoOl ABUKEHUE.
9 Cpenusisi CKOPOCTb.
10 | Pa3znbIe criocoObl onvcaHus ABUXKEHUS (TaOIUIIBI, rpaduKH).
11 | I'paduxu 3aBECHMOCTEH BETMYNH, OMMCHIBAIOIINX PABHOMEPHOE
JIBUKCHHE.
12 | Onpenenenue myTH 1o rpaduky 3aBUCUMOCTU CKOPOCTH OT
BpEMEHH (U1 pABHOMEPHOTO U HEPABHOMEPHOTO ABUKCHHUS).
13 | CBs3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMa
BElIECTBA.
14 | Cmecu u cmnaBbl. [loBepxHOCTHAs M TWHEHHAS MIIOTHOCTD.
15 | Cuna TpeHUSs CKOIBKCHHUS.
16 | Cuma ympyrocru.
17 | PaBHOJeHCTBYIOMIAS CHJT.
18 | PaBHOAelCTBYIOMIAS CHII.
19 | [aBneHue TBEPABIX TE
20 | {aBneHue TBEpABIX TEJ
21 | JlaBneHHWE TBEPABIX TEI
22 | JlaBneHue TBEpAbIX TeJ
23 | I'mapocTraTnyeckoe JaBICHHUE B XKHUJIKOCTH
24 | T'uapocTaTUyecKoe JaBICHHUE B KUIKOCTH
25 | I'mapocratuyeckoe JaBICHHUE B KUIAKOCTH
26 | AtMocdepHOe TaBlieHue
27 | Berrankusaromas cuiia
28 | Bertankusaromas cuiia
29 | Brerrankusaromas cuiia
30 | BertankuBaromias cuiia
31 | [IpocTbie MEeXaHU3MBI
32 | Ycnosue paBHoBecHs peruara.llommcmact.
33 | 3aKOH COXpaHEHUsI MEXaHUYECKOW YHEPTUU
34 | 3aKk0oH coXpaHEHUS MEXaHUYECKON IHEPTUU
MNOYPOUYHOE INIJTAHUPOBAHMUE 8 kaacc
Ne ni/m Tema ypoka Hata Aata no
U3YYEeHUs dakry

CTpoeHue u CBOMCTBA BEIIECTBA




CtpoeHnue u CBOMCTBA BEIIECTBA

CtpoeHnue u CBOMCTBA BEIIECTBA

TeroBoe paBHOBECHE

TenmoBoe PaBHOBECUEC

TenmoBoe PaBHOBECUEC

TernnoBoe paBHOBECHE

@da30BbIE NIEPEXOIBI

OO N OO AW

@da30BbIE NIEPEXO.IBI

10 da30BbIC TIEPEXOJIbI
11 da30BbIC TIEPEXOJIbI
12 TemnoBkle JBUTaTEIIN
13 TemnoBkle JBUTaTEIIN
14 TennoBbie IBUTATEIN
15 3apsKeHHbIE Tena
M UX B3aHMOJIECTBHUE
16 3apsKeHHbIE Tena
M UX B3aHMOJIECTBHUE
17 CoenrHeHus MPOBOJHUKOB
18 | CoeauHEeHMS POBOTHUKOB
19 | CoenpuHEeHMS POBOTHUKOB
20 3akoH OMfl
JUTSI TIOJTHOM 1SN
21 3akoH OMfl
JUTS TIOJTHOM 1SN
29 3akoH OMfl
JUTS TIOJTHOM 1SN
23 3akoH OMfl
JUTSI TIOJTHOM 1SN
24 | PaGoTa 3JIeKTpHUUYECKOro TOKa
25 | PaGoTa 351eKTpHUEeCcKOro ToKa
26 | PaGoTa 3/IeKTpHUYECKOro TOKa
27 | MarguTHbIe SIBJICHUS
28 MarauTHeIe SBICHUS
29 MarHuTHEIC SBJICHHS
30 MarHuTHEBIC SBJICHHS
31 DNEeKTpOMarHUTHAs UHAYKIIUS
32 DJIeKTpOMAarHUTHAS HHITYKITHS
33 DJIeKTpOMAarHUTHAS HHITYKITHS
34 DNEeKTpOMarHuTHAs UHAYKIIUS
IMOYPOUYHOE INIVIAHUPOBAHME 9 kaacc
Ne i/ Tema ypoka Aata Aata no
H3Y4YeHUS dakry
1 Cr1ocoObI OITMCAHUS MEXaHUYECKOTO IBHUKCHMSI. 01.09
PaBHOYCKOpEHHOE NPSIMOIMHENHOE JBUKCHUE '
2 CnocoObI OMUCAHUS MEXAHUYECKOTO ABVDKEHHUS. 08.09




PaBHOYCKOpEHHOE NPSIMOIMHENHOE JBUKECHHUE
3 Cnioco0bl OnMcaHusl MEXaHUYECKOTO JIBHYKCHHSI. 15.09
PaBHOYCKOpEHHOE NPSIMOIMHEMHOE JBUKECHHUE
4 JIBr>keHUE Tella 10 HaKJIOHHOW TUIOCKOCTH 22.09
5 JIBIDKEHHE Tea 110 HAKJIIOHHOM TNIOCKOCTH 29.09
6 JIBIDKEHHE Tela 110 HAKJIIOHHOM TNIOCKOCTH 06.10
7 JIBr>keHue Tella 1o HaKJIOHHOW TUIOCKOCTH 13.10
g JIBrokeHue Tena, OpoIeHHOTO 90.10
MOJT YTJIOM K TOPHU3OHTY
9 JIBrokeHue Terna, OpOIICeHHOTO 1011
MOJT YIJIOM K TOPHU3OHTY
10 JIBr>KkeHue Tesa, OpOIICHHOTO 1711
MOJT YIJIOM K TOPHU3OHTY
11 JBr>KeHHne 24.11
10 OKPY>KHOCTH
12 JBr>xeHue 0112
10 OKPY>KHOCTH
13 | 3axon bepuymu 08.12
14 | 3akon bepuymu 15.12
15 | 3axon bepuymu 22.12
16 | 3akon bepnymun 29.12
17 | 3akon bepuysnu 12.01
18 | 3akoHBI cOXpaHEHUs 19.01
19 | 3akoHBI cOXpaHEeHUs 26.01
20 | 3aKOHBI COXpaHEHUs 02.02
21 | MexaHUYeCKHE BOJTHBI 09.02
22 | MexaHWYeCKHE BOJTHBI 16.02
23 | MexaHu4eckue BOJTHBI 02.03
24 | MexaHU4ecKHe BOJTHBI 09.03
25 | llIxana 37eKTpOMarHUTHBIX BOJIH 16.03
26 | IlIxaya >JeKTPOMArHUTHBIX BOJH 23.03
27 | llIxaa 3JeKTpPOMArHUTHBIX BOJTH 06.04
28 | Jlunzsl 13.04
29 | Jlunzse 20.04
30 | JIunzser 27.04
31 | JIunzser 04.05
32 | PasznmoxeHue 6eJIoro cBeTa B CITIEKTP 11.05
33 | Pa3noxxenue 6esoro ceera B CEKTP 18.05
34 | BoinHOBBIE CBOCTBA CBETA 25.05

IlepeyeHb yueOHO-MeTOAMYECKOT0 OOecnieueHust mo gpusuke ajsi 7-9

KJIaCCOB

VYuebnoe n3nanne Boneiauyk H.U., Kamzeesa E.E., Ko63aps A.H. PaGouas

IporpamMma Kypca BHEYpOUHOU JesaTenbHOCTU. «TpyIHbIe BOIPOCH GUBUKM» 7—
9 knaccel. [Toa penakuueit H.U. Boapinuyk. ®I'BHY «MHCcTUTYT conepkaHus 1
Meton0B o0ydenus um. B.C. Jlequesay, 2025.



B.W. Jlykamuk, E.B. IBanoBa. COopHHK 3a/1a4 110 (hu3uKe 11t 7—9 Ki1accos,
2025 r.

OnektpoHHbIe (U(pOBEIE) 0Opa3oBaTenbHbIC pecypcebl: bubaunorexa [[OK
(®I'UC «Mos mkona»), Poccuiickas snexrponnas mkona (POIL), Enunas
KOJUIEKIUS HU(POBBIX 00pa30BaTEIbHBIX PECYPCOB.
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