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NudopmanuoHHas kapra

JAOMOJTHUTEIbHOH 00111e00pa3oBaTe/IbHOI 001epa3BUBaKOLIeii IPOrpaMMbl

No | HaumeHoBaHue ConepxaHue

1 | HasBanue yupexaenuss | MBOY «COII Nel7»

2 | Anpec Y nmyprcekas PecniyOnuka, r. BoTkuHCK

3 | HanpasnenHocts nipo- | EcTrecTBeHHOHAYYHAas

IpaMMBbl
4 | Ha3BaHue A0MOIHU- «IKcrepuMeHTalbHas pU3nuKa»
TeJIbHON 00111e00pa3o-
BaTeIbHON 001Iepa3Bu-
BAIOLIEN TPOTPAMMBI

5 | ABTOp - COCTaBUTEIIb Bsrknna Exarepuna CepreeBHa

6 | IleneBas aynuropus O6yuaromuecs 13-15 mer

7 | Cpok peanuzanuu 2 rona

8 | KonmnuecTBO yacoB B 72 gaca, Bcero 3a 144 gaca

roJt
9 | KonnuecTBo 4acoB B 2 aKaJIeMHYECKHUX yaca

HEJIEITI0
10 | PexxuM 3ausTuii 1 paza B Hejento 10 2 aKaJeMHYECKUX yaca
11 | YpoBeHb OCBOCHUS VYriyOneHHbIi

POrpaMMbl

12 | Ileas mporpaMmbl JlaTh BO3MOKHOCTb OOYYarOIIUMCs, HHTEPECYIOIIUMCS
(bU3UKOI, MO3HAKOMHUTBCS C OCHOBHBIMH METOJIAMHU
¢bu3nuecKkoil HayKd, OBJANIETh HU3MEPUTEITHHBIMU H
JPYTUMU IKCIIEPUMEHTATBHBIMH YMEHUSIMH.

13 | 3agauu porpamMmsI - MO3HAKOMUTH YYaIIUXCSl C TOHATHSAMU: (pu3myeckas
BEJIMUMHA, U3MEPUTEIbHbIC MPUOOPHI, METOJBI U3ME-
pEeHuUsl, MOTPEITHOCTH U3MEPEHUS, IKCTIEPUMEHTATHLHOE
UCCJIEIOBAHNUE;

- 00yYUTh yYalIUXCS YETKOMY MCIOJIb30BAHUIO M3MeE-
PUTENBHBIX TIPUOOPOB;

- JIaTh TIPEJCTaBIICHUE O METOJaX (PU3HUECKOTO HKCIe-
PHUMEHTAIIBHOTO UCCIICIOBAHUSA KAK BAXKHEUIIEH 4acCTH
METOJIOJIOTUN (PU3UKU U psiia APYTHX HAYK, Pa3BHUThH
MHTEPEC K UCCIIEI0BATENbCKON NEATEIbHOCTH;

- HAY4YUTh OOYYAIOUIUXCS, aHAIM3UPYS PE3yIbTaThl
AKCIIEPUMEHTAIIBHOTO HCCJIEI0BaHus, JeiaTh BBIBOJ B
COOTBETCTBHUH CO C(HOPMYITUPOBAHHOU 3a1aUeH;

- MOBBICUTh MHTEpEC OO0ydaroluXcs K U3YYeHHIO (u-
3UKH U MIPOBEJICHUIO (PU3UUECKOTO IKCIIEPUMEHTA.

14 | AuHoTanus nporpammel | du3mka - Hayka 0 HauboJsiee OOIIMX 3aKOHAX PUPOJIBI,

U TEM CaMbIM OHa BHOCHUT CYIIECTBEHHBIM BKJaj B
Hally CUCTEMYy 3HaHUM 00 okpyxaromiem mupe. OHa
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PACKpBIBAET POJIb HAYKH B DKOHOMHUYECKOM U KYJIbTYP-
HOM pa3BUTHUM OOIIECTBA, CIIOCOOCTBYeT (OpMHUPOBa-
HUIO COBPEMEHHOI'0 HAYYHOTO MHUpPOBO33peHus. dusu-
Ka 06asupyeTrcs Ha HKCIIEPUMEHTATLHOM M3YUEHUH TPHU-
pOIIbI, 9TO TpeOyeT yAENATh OOJBIIIOe BHUMAHHUE H3Y-
YEHUIO DKCIIEPUMEHTATBHBIX (PU3HMUYECKIX METOIOB HC-
CJIEIOBaHUs. JTUM U OOYCIIOBJIEHO BBIJIEIECHUE JKCIIe-
PUMEHTAIbHON (PU3UKHU B OTJENBHBIN KypC.

15

OxuaeMble pe3ysbTa-
THI

[Ipoxoxaenue [IporpamMmmel oGyuaromuecs

npuBeAeT K (POPMUPOBAHUIO CICAYIOMIUX MpPeaMeT-
HBIX KOMIIETEHILMH:

- IPEJICTABJICHUE O POJU U MeCTe (PU3KUKHU B COBPEMEH-
HOM Hay4YHOM KapTUHE MUpa; NMOHUMaHuEe (PU3NIECKON
CYIIIHOCTH HabIto1aeMbIX Bo BceneHHOM sIBIIEHU;

- YBEPEHHOE MO0JIb30BaHUE (PU3NUYECKOW TEPMUHOJIOTHU-
€l ¥ CUMBOJIMKOM;

- 3HAKOMCTBO C OCHOBHBIMH METOJAaMH HAYYHOI'O IIO-
3HaHUA, WCHOJIb3yeMbIMU B (u3uke: HaOII0ACHUE,
ONMCAHUE, U3MEPEHUE, IKCIICPUMEHT;

- 00paboTka pe3yJIbTaTOB HM3MEpPEHUH, OOHAPYKEHHE
3aBUCUMOCTH MEXAY (PU3NUECKUMU BEIIMUUHAMU, 00b-
SICHCHHE TTOJTyYE€HHBIX PE3YJIbTATOB U BHIBOJOB,;

- YMEHHUE peliaTh PU3NYECKUe 3a/1a4u;

- YMEHHE NMPUMEHSTh MOJyUYCHHbIEC 3HAHUS JJI1 00BsC-
HEHUsl YCIIOBUU TMpPOTEKaHUsl (PU3MYECKUX SBJICHHUMN B
IpUPOJIE U JUIsl MPUHATHUS MPAKTUYECKUX PEIICHUN B
MIOBCEIHEBHOM KM3HH;

- YMEHHUE MCCIIeIOBaTh U aHAIU3UPOBATh PAa3HOOOpa3-
Hble (PU3UYECKHE SIBJICHUS U CBOMCTBA OOBEKTOB, O0B-
SICHSITb TIPUHIUIIBI PaOOTHI M XapaKTEPUCTUKU TPUOO-
POB U YCTPOWCTB.

JINYHOCTHbIE KOMIIETEHIIMHU:

- 3aMHTEPECOBAHHOCTh B TOBBIIIEHUU CBOETO 00pa3o-
BATEJILHOTO YPOBHS;

- CITOCOOHOCTh Y TOTOBHOCTH K OOIICHHUIO U COTPYAHU-
YECTBY CO CBEPCTHUKAMHU;

- YMEHHUE OpraHu30BaTh paboyee MEeCTo;

- YMEET BOCIPHUHUMATh U NOHUMATh IOCTaBJICHHYIO
Iepe]l HUM 33/1a4y.

MeTtanpeaMeTHbIe KOMIIETCHIIUM:

- YMEHHE CaMOCTOSITEJIbHO HaXOJUTh U 00pabaThiBaTh
uH(OpMaIINIO U3 TOMOJTHUTEIBHBIX HICTOUHUKOB;

- YMEHHUE HCMOJIb30BaTh MOJYYCHHbIC 3HAHMS B IPaAK-
THKE.




1 IMosicHUTEIBLHASA 3aNIMCKA

JononHutenbHas obmieoOpa3zoBaTeiabHas o0liepa3BuBaionias nporpaMmma «IKc-
nepuMeHTanbHas Qusnuka» (nanee IIporpaMma) uMeeT e€CTECTBEHHOHAYUYHYIO HaIlpaB-
JIEHHOCTb.

Bo3spact oOyuaromuxcs: 13 - 15 mer.

Cpok peanuzaiuu — 2 roja.

[Iporpamma pazpaboTaHa B COOTBETCTBHUHU C

- (benepanbHbIM 3aKOHOM OT 29.12.2012 No273-D3 «O6 obpazoBanuu B Poccuii-
ckoil Penepannny;

- ¢enepanbHbiM 3aKk0HOM OT 31.07.2020 Ne 304-®3 «O BHeceHUH W3MEHCHHM B
®enepanbHbIil 3ak0H «O0 oOpa3zoBanuu B Poccuiickoilt @enepannn» 1Mo BOIPOCaM BOC-
MUTAHUS 00YYAIOIINXCSI»;

- npukazoM MuHucrepctBa npocsewmieHus Poccuiickon ®enepauuu 0T
09.11.2018 Ne 196 «OO0 ytBepxaeHuu [lopsaka opranu3anuu U OCYyIIECTBICHUS 00pa-
30BaTENIbHON JESATEIBHOCTU IO JOMOJHUTEIBHBIM 00IIe00pa3oBaTEIbHBIM MPOrpaM-
Mam;

- npukazoM MuHuHcTEepCTBa 00pa3oBaHUs U HayKu Y IMypTckoil PecnyOnuku ot
05.04.2021 Ne 427 «O BHeceHuun uzmeHeHuil B npuka3 ot 20 mapra 2018 roma Ne 281
«O0 yTBEpKJI€HUU TpaBUJ MEPCOHU(PULIHUPOBAHHOTO (PMHAHCUPOBAHMS JTOTIOJIHUTEIb-
HOro 00pa3oBaHus AeTel Y amyprckoi PecyOmukuy,

- npukazoM MuHucTepcTBa oOpa3zoBanus U Hayku Poccuiickoit deneparum No
816 ot 23 aBrycra 2017 r. «O0 yrBepxaeHuu [lopsiika npuMeHEHHs] OpraHU3alUsIMU,
OCYIIECTBIISIONMMHA 00pa30BaTEIbHYIO JIEATEIbHOCTh, JJCKTPOHHOTO OOYYCHHS JU-
CTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUHN MPU pealin3ali 00pa30BaTEIbHBIX MPO-
rpaMmmy;

- TNOCTaHOBJICHMEM [JIaBHOTO TOCYJapCTBEHHOTO CaHWTapHOro Bpaya Pd or
04.07.2014 Ne 41 «O6 yrBepxaenuun CanlluH 2.4.4.3172-14 «CanurtapHo-
AMUAEMHUOJIOTHUECKIE TPEOOBAHUS K YCTPOUCTBY, COJCPKAHUIO U OPTaHU3AINN PEKH-

Ma paboThI 00Pa30BaATEIbHBIX OpraHU3allii JTOTOJHUTEIHFHOTO 00pa30BaHMS ACTC,



- YCTaBOM MYHHUIIMIIAILHOTO OOJIKETHOTO 00111€00pa30BaTeIbHOIO YUPEKIACHUS
"Cpenusis obmeoOpazoBatenbHas mkona Ne 17 umenu 174-ro oTAENBHOTO HCTpEOU-
TEIBHOTO MPOTUBOTAHKOBOIO apTHILIEpHIICKOTO AuBU3MOHA uMeHu Komcomona VY a-
myptun" ropoja Botkuncka Y amyprcekoii PecryOnuku.

AKTYaJIbHOCTh JIaHHOW MPOTrPAaMMBbl 3aKJIIOYAETCS B TMOBBIIICEHUH HWHTEpEca
IIKOJIBHUKOB K YriayOJEHHOMY H3Y4YEHHUIO TOYHBIX HAayK, HauWHasg YK€ CO CpelHen
IITKOJTBI. 3aHATHSI MTO3BOJIIOT MPOOYAUTH B YUAIIUXCS UHTEpPEC K (QU3HUKE, TIOHITh CYTh
€€ SBJICHHI C MOMOILBIO PEIICHHs SKCIIEPUMEHTAIBHBIX 3a1a4. [IpaBuinbHOE MOHMMa-
HUE (PU3UKHU U METO/IOB €€ U3YUYCHUS MO3BOJISIOT yUyalleMycsl CAeNaTh OCO3HAHHBIN BbI-
0op nanbHeiero HanpasiaeHus oOyueHus. Ha ceroHamHuii 1eHp JaHHas 3a7a4a CTo-
UT 0C000 OCTPO, MOCKOJIbKY B CTpaHE €CTh HEOOXOIMMOCTh B CTAOMIBHOM MIPUTOKE MO-
JIOJIBIX CTIELIMAIMCTOB B 00JIACTU BBICOKMX HAYKOEMKHUX TEXHOJIOTHMA.

HoBu3Ha Kypca 3aKI04aeTcs B paClIMPEHUH TPAIULIUOHHON OJIMMITMAIHOM TOJr0O-
TOBKH IO (DPU3MKE BO3MOMKHOCTHIO TOTOBHUTHCS K IKCIIEPUMEHTAIHLHOMY TYPY OJIMMITAAI,
OCBaMBasi B paMKax Kypca «IKCIepUMEHTalIbHAsl (PU3MKa» HaBBIKA MOCTPOCHUS (hrznye-
CKUX OTBITOB [0 TOTOBOMY OIMCAHHWIO PAOOTHI, a TAK)KE CAMOCTOATEILHOE MPOEKTUPOBA-
HUE XOJa ICUCTBUMN JUI PELICHUS SKCIIEPUMEHTAIILHOM 3a0a4H.

IMenaroruyeckasi nejiecoO0OPa3HOCTh MPOTPAMMBI 3aKIHOYAETCS B MPEIOCTaBIIe-
HUW BO3MOXKHOCTH OOYYaloIIMMCs CAelaTh OCO3HAHHBIN BBIOOP CBOEH Oymymiel mpo-
(eccun Ha OCHOBE MOJYYEHHBIX 3HAHUH. DTO OTBEYAET BO3PACTHBIM OCOOEHHOCTSIM U
3ampocaM MOAPOCTKOB, XapaKTEPU3YIOUIUMCS IMOBBIIIEHHOW MOTPEOHOCTHIO B CaMo-
OTIpeIeTICHUN U CAaMOBBIPAKEHUH, CTPEMJICHUH JI0Ka3aTh ce0e M OKPYKAIOIUM YMEHHUE
CaMOCTOSTENIbHO MPUHUMATh U PEATU30BbIBATH COOCTBEHHBIE PEIICHUS.

Heab: J[aTb BO3MOXKHOCTh 00YyYarOUIMMCs, HHTEPECYIOMUMCcs (PU3NKOMN, MO3HAa-
KOMUTBCSI ¢ OCHOBHBIMU METOJIaMH (DU3WYECKOU HAYKH, OBJIAACTh U3MEPUTEIBHBIMU U
JIPYTUMH DKCIIEPUMEHTAIBHBIMU YMEHUSIMH.

3amauu:

- TIO3HAKOMUTD YUaIUXCs C TOHATUSIMU: PU3NUecKas BeIMUNHA, U3MEPUTEIbHbBIC
MpUOOPHI, METOBI U3MEPEHUS, TIOTPEITHOCTA U3MEPEHUS, DKCIIEPUMEHTAILHOE UCCIIe-
JIOBaHUE;

- 00YYHUTh yYalUuXCsl Y4ETKOMY UCIOJIb30BAHUIO U3MEPUTENIbHBIX MPUOOPOB;
b



- JIaTh NPEJCTaBICHUE O METOoJaX (PU3MYECKOr0 HKCIEPUMEHTAIBLHOTO MCCIEA0-
BaHMsI KaK BaXHEHIIICH YaCTH METOJ0JIOTHH (DU3UKH U psAlla APYTUX HAYK, PA3BUTh WH-
TepeC K UCCIEN0BATENbCKON JEATEIBHOCTH;

- Hay4YUTh OOYYalOLIUXCs, aHATTM3UPYS PE3yIbTaThl IKCIIEPUMEHTAIBLHOTO HCClIe-
JIOBaHUSI, IENIaTh BEIBOJ B COOTBETCTBHH CO CHOPMYITHMPOBAHHON 3a/1a4ei;

- TIOBBICUTh MHTEpPEC 00yYaromuxcsl K U3y4yeHUuI0 GU3UKUA U MPOBEACHUIO PU3U-
YECKOTr0 DKCIEPUMEHTA.

Ot1auvuresbHbie 0ocodeHHocTu IIlporpamMmmael.

[Iporpamma npeanonaraet oOyueHue JAeTel MKOIbHOTO BO3pacTa MpUHIUIIAM JKC-
MEPUMEHTAIILHOTO MPOCKTUPOBAHUSI (PU3MUECKUX MPOIIECCOB, YTO MO3BOJUT OoJjiee Mpo-
JTYKTHBHO BBICTYIIaTh HAa PETMOHAJIBLHBIX M BBIIIE ATANax OJUMIIHAJIBI O (PU3HKE, a TaKKe
OyZeT crocOOCTBOBaTH OCO3HAHHOMY BBIOOPY B OYy/yIlleM MHKEHEPHBIX CHEIUAIbHOCTEH
s ipodeccuonanbHoro odyuenus B CI10 u BIIO.

IIporpamma paccuuTana Ha od0yuyawmmuxcs ot 13 g0 15 ner. Bospacrt — cra-
HOBJICHUSI THTEPECOB, aKTUBHOT'O 00YUYEHMSI, CAMOPA3BUTHS U CAMOOIPEACICHUS.

B ocnoBy IIporpamMmbl NoJi0KeH TPUHIUIT UHTETPAIIMH TEOPETUYECKOTO 00Y-
YEHUS C MPOIECCOM MPAKTUYECKON MCCIEA0BATEIBCKOM NESITEIbHOCTH 00YYalOIIUXCs C
y4ETOM BO3PACTHBIX U MHIUBHUIYATIbHBIX OCOOCHHOCTEH JIETEH.

YpoBeHb CJI0KHOCTH OCBOEHHSI NMPOrpamMmbl - yriayoneHubii. IIporpamma
MpeHa3HavYeHa JJisl 3aHsITHH ¢ 00yJYaroIIMMUCS, UMEIOIIMMHU 0a30BbI€ 3HAHUS B 00Jia-
CTU (UBUKH U KEJTAIOIUMHU YIIIYOUTh W TOJYYUTh HOBBIE 3HAHUSI U MPAKTHUECKHUE
HABBIKU B 00J1aCTH (PU3UKH U SKCTIEPUMEHTAJILHBIX HUCCIIEIOBAaHUM.

Cpoxk peanu3anum NporpaMmmsl — 2 roja.

Hanoausiemocts rpynm: 14 dyenosek.

['pynina hopmMupyercs Ha OCHOBE CeTeBOr0 B3amMojeiicTBUsA mKkoJ. Ha ypoBHe
TOPOJICKOTO METOJUYECKOr0 OObENMHEHUS yuuTeNed (PU3MKU TMEeJaroroB 3HAKOMST C
coliepKaHuEM Kypca «IKCIepuMeHTaabHas pu3nka» U npeayiaraloT uM chopMupoBaTh
CIIUCKU YYEHHMKOB, MPOSIBUBIIMX BBICOKHH YPOBEHb 3HAHUM IO JAHHOMY IPEIMETY.
HampaBneHHbie OT KON YYEHHWKHU BBIMOIHSIIOT JUATHOCTHYECKYIO paboOTy, BKIIIOYAIO-
Y0 3aJaHus U3 00MacTh (PU3UKK M MaTEeMaTUKH, & TAKXKe MPOCTEUINE IKCIIEPUMEH-

TajgbHbIE 3a7a4yM, He Tpelyrolue crhenuaibHbIX 3HaHuM. Ha ocHOBe peWTHHrOBOTO
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CITMCKA MOJYYEHHBIX PE3yJIbTaTOB (POPMHUPYETCS CIIUCOK YYCHUKOB, PEKOMEHJOBAaHHBIX
K 3a4UCJICHUIO B TPYIIIY.

3aHATHUS BEAYTCS C MCIIOJIB30BAaHUEM ceTeBOi (GopMbl peajiM3aluM Nporpam-
MBI

- YaCTUYHOE MPOBEICHUE MPAKTUUYECKUX padOT Mo TeMe «TemioBbie mpouecchh
Ha 6aze MBOY «COIII Ne5» r. BorkuHCcKa;

- TIOCEIIICHUE OTKPHITHIX YPOKOB MO (PU3HKE IS MIKOJILHUKOB TOpoJia B (prinase
NxI'TVY B r. BoTKHMHCKE;

- OpraHu3aIs MacTep-KjIaccoB M0 OpPTaHU3aIMK MMPOEKTHOU JEATETbHOCTU B 00-
nactu ¢pusuke B punmane Yal'V B r. BoTkuHcke.

Kosn4ecTBO M pe:xuM 3aHSATHIA:

KommuecTBo wacoB no IIporpamme — 72 yaca B roj, Bcero 144 yaca.

KonudecTBo yueOHBIX Henenb — 36 y4eOHBIX HE/ICITb.

KonmaecTBo yacoB B HeIEIO - 2 Jaca.

Pexxum 3anstuii - 1 pa3 B Heento 1o 2 yaca.

OcHoBHbIe pa3ens! 1 roga o0yuenus:

1 zmepenne GU3NICCKUX BEIIMYUH

2 MexaHU4eCcKOe JBMKCHUEC

3 Usmepenue miomnaau u 0obéma

4 Macca ¥ IJIOTHOCTb Teja

5 Cunpl. JlaBneHnue

6 ApxuMenoBa cuia

7 Pabota. MouHoCTh. DHEprus

8 3akiroucHue

OcHoBHBIE pa3jesibl 2 1oga 00y4eHus :

1 BuyTpenuss sHeprus. I3MeHeHue arperaTHOro0 COCTOSIHUSI BEIeCTBa

2 TeryioBBIC ABUTATENHN

3 DIEKTPUYECTBO

4 MarauTHOE I0JIe

S I'eomeTpuyeckas OnTukKa

6 3akirouyeHue



®opma peaausauuu IIporpammsl: Ou4Has ¢ 3JIEMEHTAMH AUCTAHLIMOHHOIO
o0yuenusi. CCbUIKM Ha 3JIEKTPOHHBIE PECYPCHI JJIsl peau3alluy 3aHATHI Yepe3 TUCTaH-
IMOHHYIO opMy yKa3zaHbl B MeTonuueckoM obecrnieuenue peanusanuu [Iporpammel.

dopma npoBeAeHUs 3aHATHI — TPYIIOBLIC. BBINOIHEHNE 3aJaHU BO3MOXHO B
napax u noarpynnamMu. Odapie GOpMBI MPOBEJACHUS 3aHATUN: JCKIINSI, KOMOMHUPOBAH-
HOE 3aHITHE, TPAKTUYECKUE 3aHATUE, SKCIEPUMEHTAIIBHOE 3aHATHE, KOHCYJIBTALIUS.

Metoauka IIporpamMmMbl mpeanoJiaraet UCIoJb30BAHUE MACCUBHBIX, AKTUBHBIX,
WHTEPaKTUBHBIX METOJIOB MPEMOAaBaHus, TAKUX KaK. pabOThI B MajbIX T'PYIIax; 00y-
YarolMe MUHU-TIPOEKTHI; paboTa ¢ JIabopaTOpHBIM 000PYIOBAHUEM; YHACTUE B KOHKYP-
cax, oJluMnuaaax, KoHpepeHIUsX; 00CyKIACHUE CIOXKHBIX 3a/]ad.

Ieparornyeckue TEXHOJOIMM: TEXHOJOTUS COTPYIHUYECTBA, MEPEBEPHYTHIN
KJIacC, BUPTYaJIbHBIE JIAOOPATOPHUH H T.1.

®opmbl noaBeeHuss UTOros peajausauuu Ilporpammel. Ha ocHOBEe nHAMBH-
JyallbHOM TaOIMIIbl TOCTUKEHUH, T/1€ GUKCUPYIOTCS PE3yJIbTaThl BHIMOIHEHUS MPAKTH-
YecKuX padoT, ydacTHe B KOHKYpCax, OJUMIIMAAaX, KOH(PEPEHIUAX MO HAMpPaBJICHUIO
«@Pu3uKay, OUCHUBAETCS POCT JOCTUKECHUN YUYEHHKA OTHOCUTEIIBHO €r0 JJUYHOIO YPOB-

H.



2 Y4eOHBIH IJIAH U CO/IEP:KaHMe Kypca

2.1 Y4eOHblii mu1an 1 roxa o0yvenust

Y4eOHBIN IIJIaH TEPBOrO roja OO0ydYeHUs OPHUCHTHUPOBAH Ha OTPAOOTKY YMCHHS
MCIIOJIH30BATh PA3IMYHBIC N3MEPUTEIHHBIC HHCTPYMEHTBI, a TAKXKe yriayOJaeHne 3HaHUI
IIKOJIBHOW TTPOTPaMMBI 10 (PHU3HKE, TT0ITOMY MOPSAIOK U3YYCHHS TEM IOCTPOCH Ha OC-
HOBE MMapajuICILHOTO MPOXOKICHHS TEM Kypca W IMKOJIBHON MPOTrpaMMBbI, YTO TTO3BOJIS-
€T CBOEBPEMEHHO OTpadaThIBaTh MPOOEIBI B 3HAHUAX IIKOJIHHOU MPOTPAMMEBI U BBIBO-
JUTh YYCHHWKA Ha YTIyOJIeHHBIH Npo(MIbHBIN ypoBeHb. B Tabmmme 1 mpencraBicHa
IJIaH MO U3YYEHUIO TeM 1 roga oOydeHus..

Tabauya 1 Yuebnwiti nnan 1 200a ooyuenus

No KommuecTBo vacos
° TEMA DopmbI
n/n BCEro | TEOpHs | MPaKTUKA KOHTPOJIS
1 N3mepenne pu3nyeckux BeIu- 3 2 5
YUH
2 |MexaHUUYEeCKOE JIBIKEHUE 8 2 6 Hpa;(;gl:f; o
3 |M3mepenue miomaam u 06bEmMa 4 2 2 Tect
[IpakTrueckas
4 |Macca ¥ IJIOTHOCTb Tella 12 4 8 pabora
[IpomexxyTounas
aTTecTaIusl
5 |Cunbl. [laBneHue 12 4 8 Hpa; ;g ::: e
6 | ApxumenoBa cuia 8 2 6 Hpag;g:f; -
7 |Pabora. MomHoCTh. DHEprus 16 6 10 Hpag;g:f; o
8 |3akmouenue 4 - 4
HWroro: 72 22 50

2.2 Conep:xanue nporpaMmmbl 1 roaa od0yueHusi

1. U3mepenue ¢pusndecknx BeauumH (6 4.)
Teopusi: Uuctpykrax no Texuuke 6e3onacHoctu. [lonstue o puznueckux Beyu-
ypHax. CucrteMa eIuHUIl, W3MepeHrue (PU3MYECKUX BEIMYMH, ITaJOH. Poyib 3Kcnepu-

MCHTA IIPHU BBCACHHUHA (I)I/I3I/I‘—IGCKI/IX BennuuH. IloHsTHe 0 IIPpAMBIX 1 KOCBCHHBIX U3MCPC-
10



Husix. M3mepurenbHbie NpuOOpHI, 1IeHA JEIeHUs MIKalbl TpuOopa, MHCTPYMEHTAIbHAS
norpenHocTh. [IpaBuna mMoNb30BaHWA W3MEPUTETHLHBIMU MPUOOpAMU, COOIIOJCHUE
TEeXHUKU Oe30macHOCTH. [IorpenHOCTh BEIYUCIICHUN.

IIpakTuka (AKCIEPUMEHTAJIbHbBIE 321a4H1):

- OnpeneneHue 1EHbl ICJICHUS MIKaIbl U HHCTPYMEHTAIbHOM MOTPEITHOCTH MPHU-
00poB (JTMHEWKHU, MEH3YPKH, YaCOB).

- OnpeneneHue JIMHBI IMHUU U TIOMAAN TI0CKON (QUTYPBHI.

- OnpeneneHye TOMIMMUHBI HUTKU, TOHKOW MEIHOW MPOBOJIOKH, MOHETBI, JUAMET-
pa 3epHBIIIKa MileHa (Ha BEIOOD).

- PabGoTa co mTaHreHuupKyJieMm.

- I3mepenue pa3MepoB MaJIbIX TEN.

- 3yuenue nporecca ucrnapeHus BOAbI.

2. Mexannuyeckoe ABH:keHue (8 4.)

Teopusi: Mexannueckoe ABMKEHHE. PABHOMEPHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpeiHsisi CKOPOCTh IIPU HEPABHOMEPHOM ABMKEeHHH. Pacdy€T myTtu u Bpeme-
HU JABIKEeHUS. [ paduku 1BIOKEHUT.

IIpakTHka (3KCIIEPUMEHTAJIbHbIE 32/1a4M):

- OnpenenuTh CKOPOCTh U XapaKTep ABUKEHHUS My3bIpbKa BO3AyXa B CTEKJISTHHOM
TpyOKe HAIMOJIHEHHOW PAaCTBOPOM MEHOTO KyIopoca.

- PaccuuTath cpeHIOI0 CKOPOCTh MEPEMEIICHUSI UTPYIIEYHOTO 3aBOJHOTO aBTO-
MOOUJIS.

- OnpenenuTh KOHEUYHYI0 CKOPOCTh, TPHOOPETAEMYIO IMIAPUKOM, CKATHIBAIOIIUM-
Cs C HAKJIOHHOM TIJIOCKOCTH.

3. U3mepenue miomaam u o0néma (4 4.)

Teopusi: CriocoObl u3mepenus romand U o0béMa. IIpocTpaHcTBEHHBIE Mac-
mTadbl B MPUPOIE U TEXHUKE.

IIpakTuka (AKCHEPUMEHTAJIbHbIE 321a4H):

- [IpsiMble 1 KOCBEHHBIE U3MEPEHMUS TIJIOMIAICH Pa3IMUHbBIX (QUTYP.

- [IpsiMble 1 KOCBEHHBIE U3MEPEHUS 00BEMOB PA3IMYHBIX TE.

- OnpeenieHne pacCTOSIHUM 10 TalIbHUX 0OBEKTOB.

4. Macca u nJj1oTHOCTB TeJa (12 u.)
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Teopusi: SBienue nunepuuu. 3aKoH UHEPIMU. B3auMoieiicTBre Te Kak NpUYrHa
W3MEHEHHUSI CKOPOCTU ABMKEHHs Tel. Macca Kak Mepa MHEpTHOCTH Tena. [ImoTHoCTh
BeliecTBa. CBs3b IUIOTHOCTH C KOJMYECTBOM MOJICKYJI B €IMHHIIE 00OBEMa BEIICCTBA.
CniocoObl M3MEPEHMS MACChl Tejla ¥ TIOTHOCTH TBEPABIX T M KUJIKOCTEH.

IIpakTuka (3KCNIEPUMEHTAJIbHBIC 321a4H1):

- M3yueHue mpaBuil IMOJIb30BAaHUSA PHIYQXHBIMU BE€CAMHU IIPU HU3MEPEHUH Macc
paznuuHbIx Tea. CpaBHEHHE Macc JBYX TeJ MO B3aUMOJICUCTBUIO U MO PE3YyJbTaTy U3-
MEpPEHUN Ha PhIYAKHBIX BECAX.

- Yto nmeeT O0JIBIIYIO TUIOTHOCTR: BOJia Uik MoJIoko? Bo ckoibko pa3? (MokHO
Opatb J00BIE IPYTUE KUIAKOCTH).

- OnpenenuTh IIOTHOCTh KapTodens, Jiyka, CBEKIIBI U T.J.

- B34Th MOTOK NpoBOJIOKU. OnpenenuTs UIMHY NPOBOAA, HE pa3MaThiBasl €ro,
HMeEs BECHI C PAa3HOBECAMU U JINHEHUKY.

- I3MepeHne III0THOCTH KUIKOCTH ¢ IOMOILBIO apeoMeTpa.

- KonnaecTBO 1po6u B MIacTUIIMHE.

5. Cuabl. laBiaenne (12 4.)

Teopusi: Cuita Kak XxapakTepucTHKa B3auMoaeicTBus Tei. Cuiia ynpyrocTu u 3a-
KOH ['yka. M3MepeHue Cuiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBIICHME TATOTECHUS U CHIA
TsokecTd. Cuia TsbKeCTH Ha Apyrux Iianetax. Bec tema. HeBecomocTh. PaBHOMEH-
ctBytomas cui. Cuna tpeHus. TpeHrue CKOIbKEHU U TPEHUE MOKOosA. TpeHue B MpUpo/ie
U TCXHHKE.

JaBnenne. CriocoObl YMEHBIIICHHS M YBEIIMUCHHS NaBicHus. JlaiaeHue rasa. 3a-
BUCUMOCTh JIaBJIEHUS Traza oT o0béMa, Temmneparypsl. [lepenaua naBiaeHus TBEPIBIMU
TelaMu, >KUJIKOCTIMH M ra3zamu. 3akoH Ilackans. ITaeBMaTHdyeckue MamIdHBI. 3aBHCH-
MOCTb JIaBJICHUS KUJKOCTH OT ri1yOuHsl. ['uapocratudeckuii napamokc. Coobriaromye-
¢4 cocynbl. ['mapaBindeckue MeXaHU3MBI.

Atmocdepa 3emnn u atmocdepHoe napieHue. [[puduHBI CyIIecTBOBaHUS BO3-
nymHou o6onouku 3emud. OnbiT Toppuuennu. M3mepenue atMochepHOro JaBieHUs.
3aBUCUMOCTH aTMOC(EPHOTO JIaBJICHUSI OT BBICOTHI HaJ ypoBHEeM Mops. [Ipubopsr mis
M3MEPEHUs aTMOC(EPHOTO JaBICHHUS.

IIpakTuka (3KCIIEpUMEHTAJIbHbIE 32/1a4M):
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- Onpenenuth KO3 PUITMEHT XECTKOCTU MPYXKUHBI (pe3uHsbl). McciaeqoBath ero
3aBHCUMOCTB OT IEPBOHAYAIBHBIX PA3MEPOB TEJA U POJAA BEIIECTBA.

- Onpenenure Bec Opycka, UMesl TOJbKO JIMHENKY. [IpaBUIBbHOCTH OTBETA MpO-
BEPHTE C MOMOIIBIO JUHAMOMETPA.

- I3MepbTe TMHAMOMETPOM CHUIIY TPEHUS MPU JBHKEHUU MO CTOJY TPEX OAUHA-
KOBBIX OpPYCKOB B JBYX ClIydasix: a) OpyCKH JiexaT APYr Ha apyre; 0) OpycKku mpuien-
JIEHBI APYT K Apyry. Kakoil BEIBOJ MOKHO CII€TaTh U3 OMbITa?

- Macca onHoro 6pycka B n pa3 0oJiblie, 4eM Macca Apyroro. MoryT ju 3Ty Tena
OKa3bIBaTh OJMHAKOBOE JIaBJIcHUE Ha cToi? B kakoM ciydae? IIpoBepbTe Ha ombITe.

- OnpeaenuTh AaBJEHUE BOJIbI HA JHO CTaKaHa C MOMOIIbIO JIMHEHKHU. PacTBopuTe
B 3TOM cTakaHe 50 r moBapeHHou conu. Kak u3amenunrcs npu 3toM nasienue? [louemy?
[ToripoOyliTe onpenennuTh JaBICHUE PACTBOPA B 3TOM ClTydae.

- Beruucnure cuiny, HeOOXOIUMYIO JJIsl OTPHIBA MIPUCOCKH OT MOBEPXHOCTH CTOJIA.

- OnpeneneHue 3aBUCUMOCTH MEXAY TTyOWHOUN MOTPYKEHUS TSHKENBIX MpeMe-
TOB B IIECOK U JaBJICHUEM.

- UccnenoBanue npoiiecca BITEKaHUS BOJIBI U3 OTBEPCTHS B COCY/E.

- M3roroBnenue «0aHOYHOTO OapOMETPay.

6. ApxumenoBa cuJja (8 4.)

JleficTBUE XKMIKOCTH M ra3a Ha MOTPYyKEHHOE B HUX Teslo. BeiTankuparomas (ap-
XuMeqIoBa) cuiia. 3akoH Apxumena. [InaBanue Ten. BozmyxormiaBanue.

IIpakTHka (AKCIIEPUMEHTAJIbHBIC 3a1a4H):

- Kak skcnieprMeHTalIbHO OMPEAEIUTh TNIOTHOCTH Tela, 00bEM KOTOPOTO TPYIAHO
YCTAHOBUTH IIyTEM U3MEPEHUS JTUHEUHBIX Pa3MEPOB?

- [Ipunymaiite OnbITHI, C TOMOIIBIO KOTOPBIX MOKHO: a) BBIICHUTh OT KaKHUX Be-
JIUYUH 3aBUCUT apXHMMeEJI0Ba CuUiia; 0)10Ka3aTh, YTO BEJIMUUHA apXUMEOBON CHIIbI paB-
Ha BECY KUJKOCTH, BRLITECHEHHON ATUM TEJIOM.

- I3roToBhTE IIIOT U pACCYUTANTE €ro TPY30H0ABEMHOCTS. [IpoBEpbTE pacueTsl €
MIOMOIIBIO SKCITIEPUMEHTA.

7. PaboTra. MomnocTh. JHeprus (16 4.)

Teopusi: Mexannueckas pabota. MomHOCTh. [IpocThie MeXaHW3MBI: pbIYAr,

0JIOK, HaKJIOHHas IJIOCKOCTh. IIpaBuino paBHOBecus peiuara. IlpumeHenue mnpaBuia
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paBHOBecHsI pblyara K 0J10Ky. «3oiy0Toe npaBuio» MexaHuku. KITJl mpocTeix MexaHu3-
MOB. IIpocTeie MexaHU3MBbI B ObITY U TeXHUKE. Mexannueckas 3Heprusi. Kunetuueckas
U NIOTeHIMaNbHas sHeprusd. [IpeBpalenne ogHOro Bua MEXaHUYECKON SHEPTUHU B JPY-
roi. 3aKOH COXPAHEHUS YJHEPTUU B MEXaHUKE.

IIpakTHka (AKCIIEPUMEHTAJIbHbIC 3a1a4H):

- OnpenenuTe MOUTHOCTh, Pa3BUBAEMYIO BaMH IPU MOIBEME IO JECTHULE Ha 4
ITaX.

- Bo3pMuTE HOXHHIIBI PAa3HBIX BUJOB, KyCauku W JUHEHKYy. Onpenenure, npu-
MEPHO B KaKMX IPEJenax MOKET U3MEHATHCS BBIMIPHIII B CUJIE IIPH IIOJIb30BAaHUU JIaH-
HbIMU MHCTpyMEHTaMu. TOUKY MPUJIOKEHUSI CHIIBI PYKU B3STh TaM, Ilie YJIOOHO aep-
’KaTb UHCTPYMEHT.

- Ucnonb3yst AMHAMOMETp, MOJABUKHBIN OJIOK, IITATUB, BEPEBKY, OMPEIETUTE BEC
MEIIOYKA C IIECKOM.

- [ToreHumanbHas S3HEPrUs MOJHATOIO TEla 3aBUCUT OT MAcChl T€Jla U BBICOTHI, Ha
KOTOPYIO OHO MOAHATO. [IpuaymaiTe ONBITHI, IPU MOMOIINA KOTOPBIX 3TO MOYXHO IIPO-
JEMOHCTPUPOBATb.

- Kunetnueckas sHeprus 3aBUCHUT OT MAcCChl T€JIa U OT CKOPOCTH €ro JBUKCHUS.
[IpuaymaiiTe OMBITHL, IPU MOMOIIU KOTOPBIX 3TO MOYKHO JOKAa3aTh.

- [IpoBepka ycioBusi paBHOBECHUS pblUara.

- Onpenenenne K03(PpPULIKEHTA MOJIE3HOr0 ACUCTBUS HAKJIOHHOW MJIOCKOCTH.

- Onpenenenue MojaoKeHUs LIEHTPa TSHKECTH MIIOCKON (QUTYpPBI.

8. 3akunrouenue (4 4.)

[lonBenenne UTOroB pabOThl 3a roJl. DKCIEPUMEHTANBHBIE 3a/ada: CaMOCTOS-
TEJNBHO MPUIYMaTh WIH MOA0OPaTh, PEUINTh U 3aIIUTUTH SKCIIEPUMEHTAIBHYIO 3a7a4y

u3 Kypca 1 romga oOydeHwus.

2.3 Y4eOHblii nJ1aH 2 roaa o0yyeHus

VYyeOHbll MIaH BTOPOro roja o0yyeHus B OOJbLIEH CTENEHW OPUEHTHUPOBAH Ha
pellleHre SKCIEePUMEHTAIbHBIX 3ajad, ¢ MCIOJIb30BaHUEM KOMIIBIOTEPHBIX J1abOpaTo-
pHii, MO3BOJSIOMUX (PUKCUPOBATH PE3YJIbTAThI SKCIIEPUMEHTA Yepe3 pa3InuHbIe JaTuu-

ku. Takue paboThl CTAHOBATCS OCHOBOM JIJIs IPOCKTHOM JIESITEIHHOCTH B paMKax Kypca
14



«®Dusnka», 4TO TMO3BOJSET KAYECTBEHHO IIOBBICHTH YPOBEHb YYacTHs B HAay4HO-
MPaKTHIEeCKUX KoH(pepeHIHsX. [Topsiok n3ydeHHs TeM TaKXKe TIOCTPOSH Ha OCHOBE ITa-
pPAICTILHOTO MPOXOXKICHHSI IIKOJIBHOM MPOrpaMMbl, HO HAlpaBJIeH Ha YrIyOJCHHOE
OJIMMITHAJIHOE M3YYCHHE Marepuaja. B Tabiumie 2 mpeacTaBlieHa IUIaH 10 M3YYCHHUIO
TeM 2 Tofa 00ydeHHUs.

Tabauya 2 Yuebnwuii nnan 2 200a ooyueHus

0 KonuuectBo yacos
J\/f‘ TEMA DopmbI
i BCErO0 | TEOpHUs | MpaKTHKa KOHTPOJIA
Buytpennss sueprus. Tero- TlpakTHyeckas
1 20 8 12
BBIC MTPOIECCHI paGorTa
[IpakTueckas
2 | DIEeKTpUUYECTBO 20 8 12 pabota
[Ipomexxyrounas
aTTeCTaIs
3 |MarauTtHoe 1oJje 14 6 8 IIpakTuyeckas
pabora
4 |I'eomeTrpuueckas onTHKa 14 6 8 IIpakTuyeckast
pabora
5 [3akmoucHue 4 - 4
Hroro: 72 28 44

2.4 Copaep:xaHue NporpaMmmsbI 2 roja o0y4eHust

1. Buyrpennsisi 3Heprus. TensoBsie mpoueccsi (20 4.)

Teopusi: OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BelecTBa. Macca u pasMepbl aTOMOB M MOJIEKYJI. OIBITBI, TOATBEPKAAIOIINE OCHOB-
HbIE TOJIO)KEHHSI MOJIEKYJISIPHO-KMHETHYEeCKO Teopuu. OObSICHEHHE CBOWMCTB Ta30B,
JKUIKOCTEW W TBEPHBIX TEJ HA OCHOBE IOJIOKECHUM MOJICKYISPHO-KMHETUYECKOU TEO-
pun. CMauyuBaHUE U KaWUISPHBIE SIBJICHUS. TEmIoBO€E pacIIuPEHNE U CKATHE.

Temneparypa. CBsi3b TEMIIEPATYPhI CO CKOPOCTHIO TEIJIOBOTO JBUKEHUS YaCTHLI.
Buytpennss sueprusi. CriocoObl U3BMEHEHHUs BHYTPEHHEH SHEpruu: TerJionepeaaya M
coBepileHrue padboTel. Buabl Temionepeaayu.

KonudectBo TemnoTel. TemooOMeH 1 TEIOBOE paBHOBECHE. Y paBHEHHUE TEILIO-

Boro Oananca. [lnaBneHre u OTBEplIeBaHHE KPHCTALTUYECKUX BeriecTB. [TapooOpaso-
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BaHME U KoHAeHcauusa. Ucnapenue. Kunenue. 3aBUCUMOCTh TEMIEPATYPbl KATIEHUS OT
atMocepHoro naBieHus. BrnaxHocTs Bo3ayxa.

Oueprus torumBa. [Ipunnunsl padoTsl TemnoBbix apurareneit KIIJ temnoBoro
nBUraress. TertoBble ABUTAaTEIN U 3alUTa OKPYKAIOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

IIpakTuka (AKCIEPUMEHTAJIbHbIE 321a4H1):

- I3yyeHne KOHBEKIINU B KUJKOCTHU.

- DKCIIepUMEeHTaIbHAs IPOBEPKA YPaBHEHHUS TEIIOBOTO OajaHca.

- I3Mepenue y1enbHON TEINTIOEMKOCTH BEUIECTBA.

- M3roroBneHue «0aHOYHOI0» KaJIOPUMETPA.

- PacTBOpEHHE KPUCTAIUIMUECKUX TEN B KUIKOCTH.

- UccnenoBanue miiaBieHUs] KPUCTATMYECKUX U aMOP(PHBIX TeJ.

- WccnenoBanue W3MEHEHHS] TEMIIEPATYPhl OCTHIBAIOIIEH BOJbI C TEUCHUEM Bpe-
MEHH.

- OnpeneneHue BIaKHOCTU BO3TyXa.

- Onpenenenne KII/ TerioBoil MallivuHbI.

2. DaexrpuyecTno (20 4.)

Teopusi: Dnexktpuzanua ten. J[Ba poaa siaekTpudyeckux 3apsiaoB. 3akoH KymoHa
(3aBUCUMOCTD CHJIbI B3aUMOJICVCTBUA 3apsKEHHBIX TEJ OT BEJIWYMHBI 3apsI0B U pac-
CTOSIHUSI MEXIY TelaMM). DJeKTpruueckoe mnose. Hanpsyk€HHOCTh 3JIEKTPUYECKOro IM0-
ns1. [IpuHIUI Cynepno3uiuy 3JIeKTPUYECKUX MoJiel (Ha KaueCTBEHHOM ypoBHe). Hocu-
TEJU ANEKTPUUECKUX 3apSAI0B. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsia.

DNEKTPUYECKHUI TOK. Y CJIOBUA CYIIECTBOBAHUS 3JIEKTPUUYECKOro Toka. Mctounu-
KM TOCTOSIHHOTO TOKa. JIeHCTBUS SIEKTPUUECKOTO TOKa (TEMJIOBOE, XMMUYECKOE, Mar-
HUTHOE). DiekTpuueckas 1emnb. Cuia Toka. DiekTpudeckoe Harpsbkenue. ComnpoTHB-
JeHue npoBojHUKa. 3akoH OMa st yyacTtka nenu. [locnegoBaTenbHoe U napasieib-
HOE COCIMHEHHE MPOBOAHUKOB. PaboTa M MONIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
Jxoyna—Jlenua.

IIpakTuka (AKCHEPUMEHTAJIbHbIE 321a4M):

- M3roroBnenue «0aHOYHOT0Y AIIEKTPOCKOIIA.

- U3roroBieHus «KYXOHHOI'O» raJJbBAHMYCCKOI'O 3JICMCHTA.
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- COopKa AJIEeKTPUUECKON e U U3MEPEHUE CUJIbI TOKA B Pa3IMYHbIX €€ ydacT-

Kax.

- I3Mepenue HanpspKeHMs Ha pa3IMYHbIX yYaCcTKaX IEKTPUUYECKOM 1IETIH.

- Heomnopoanas snektpuyeckas 1emb.

- 3sMepeHne conmpoTUBIIEHUS MPOBOAHUKA MPU MOMOIIM aMIepMETpa U BOJbT-
MeTpa.

- HccnenoBanre 3aBUCMMOCTH CUJIbI TOKA B MPOBOJAHUKE OT HAIPSXKEHUE HA €T0
KOHIIAX IPHU MOCTOSIHHOM COIIPOTHUBJIEHUH.

- MccnenoBanre 3aBUCUMOCTH AJIEKTPUUYECKOTO CONMPOTHUBJIEHUS NMPOBOJHHUKA OT
€ro XxapaktepucTuk. OnpeneseHue yAaeabHOro CONPOTUBIICHUS ITPOBOIHUKA.

- PerynupoBaHue CUIIbl TOJIKA PEOCTATOM.

- 3yuenue nocneoBaTenbHOro COEAMHEHUS MMPOBOIHUKOB.

- 3y4ueHnue napamieabHOro COeIMHEHUS TPOBOJHUKOB.

- smepenue paboThl 1 MOIIIHOCTH AJIEKTPUUECKOTO TOKA.

- I3mepeHne BHYTPEHHETO COMPOTUBIICHUSI aMIIEpMETPa, BOJIBTMETPA.

3. MarautHoe noJie (14 4.)

Teopus: [locrossHHbIE MarHuThl. B3auMoieicTBHE MOCTOSSHHBIX MarHuToB. Mar-
HUTHOE T10JIe. MarHuTHOE 1oJie 3eMJIM U €0 3HAaYEHUE JJIsl KU3HU Ha 3emie. OnsIT Op-
crena. MarHuTHOE MOJIe 3JIEKTPUUECKOro ToKa. [I[puMeHeHne 3JeKTpOMarHuToB B TEX-
HHKE. [[eliCTBHE MAarHUTHOTO TOJIsl HA MPOBOJHUK C TOKOM. DJEKTPOJIBUTaTElb MOCTO-
SSTHHOTO TOKa. Mcrnoyib30BaHUE SJICKTPOABUTATENEH B TEXHHUYECKUX YCTPOWCTBAX M HA
TpaHcniopte. OnbiTel Papajes. SBneHue anekTpoMaraiuTHOM nHaAykuu. [Ipasuno Jlen-
1a. JnekrporeHepatop. CrocoObl MOJIYYEHUs DJICKTPUUECKON dHEPTUU. DIEKTPOCTaH-
MY Ha BO30OHOBJISIEMBIX UICTOYHUKAX YHEPTHUU.

IIpakTuka (AKCIEPUMEHTAJIbHBIC 32124 H1):

- M3yueHune noBeeHUsT MATHUTHOM CTPEJIKUM B MAarHUTHOM TIOJIE MPSIMOTO MpO-
BOJIHHKA C TOKOM.

- COopKa AJIeKTpOMarHuTa 1 UCIbITAHUE €T0 JACHCTBHUS.

- 3yuenue B3anMoAeHCTBUSA IOCTOSIHHBIX MArHUTOB.

- I3yuenue nelcTBrUs MAarHUTHOTO TO0JI HAa TPOBOJHUK C TOKOM.

- M3yuenue npuHuuna paboThl 3JEKTPOIBUTaTES.
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4. I'eomerpuueckasi ontuka (14 4.)

Teopus: Jlyueas monens cera. Mctounuku ceeta. lIpsamonmHenHoe pacnpo-
cTtpaHeHue cBera. 3atMeHus ConHua u JIyHnel. Otpaxenue cBeta. [1nockoe 3epkano. 3a-
KOH OoTpakeHus cBeTa. [Ipenomnenue cBera. 3akoH npesnomiieHus cBeta. [loaHoe BHYT-
pPEHHEE OTpaK€HHE CBETA. MCnosb30BaHWE NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTH-
yeckux cBeToBojiax. Jlmnza. Xon nydeit B nuH3e. Ontuyeckas cucreMa (GoToanmapara,
MHKPOCKOIIA U TeecKoIma. [ a3 kak ontuyeckas cucremMa. bim3opyKoCcTs U JAIBHO30D-
KocThb. Paznoxenue Oenoro ceera B cnekTp. OnbiTel HptoToHa. CloKeHHE CIIEKTpaib-
HBIX LIBETOB. Jlucniepcus cBeTa.

IIpakTHka (AKCHIEPUMEHTAJIbHBbIC 3a1a4H):

- HaGmronenue oOpa3oBaHus TEHU U TOJIYTEHHU.

- HaGmrogenue npenomienus ceeta. M3mepenne nokasaresns NpeaoMIICHUs CTEK-
Ja.

- OmnpeneneHre pOKyCHOr0 pacCTOSHUS U ONTUYECKOW CHIIbI COOMpAIOIEN JIMH-
3BL.

- [Tonydenue n3o0paxeHust ¢ MOMOUIBIO JIMH3bI.

- N3y4yenue yBennueHust caMoIeIbHOTO MUKPOCKOIIA.

5. 3akunrouenue (4 4.)

[TonBenenue UTOroB pabOTHl 3a TojA. DKCIEPUMEHTANbHBIE 3ajayda: camMOCTOS-
TEIbHO MPUAYMATh WK MOA0OPATH, PEUIUTh U 3AUIUTUTh SKCIEPUMEHTANBHYIO 3a7a4y

13 Kypca 2 roga oOy4eHusl.
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3 Kanennapublii yueonblii rpaguk Ha 2024-2025 yueonblii roja (6-TH 1HeB-

Hasl ydyeOHas1 HeleJsIs1)

CenTsiops OxTs0pb Hos6pnb
NMH |BT|Cp|4T|NT| ¢0 | BC| [MH|BT|Cp|4T|OT| €O |BC IH |BT|cp| YT | 0T | c0 |BC
2 |3|4|5|6]| 7 |8 1(2|3(4]51]6 1123

9 (10|11|12}13| 14 |15| |7 |8 |9 |10|11|12 18 415|167 |8]9]10
16 |17|18|19|20| 21 |22 | |14 |15|16|17|18|19 |20 11 |12|13|14 |15 16|17
23 |24|25(26|27| 28 [ 29| |21|22|23|24|25|26 |27 18 |19(20| 21 | 22 | 23|24

30 28(29(30|31 2512612728 29|30
Jexadpsb SuBapnb Deppaib

IH |BT|cp|uTr|nT| ¢ |BC| |MH|BT|cp|4T | OT|CO |BC IH |BT|Cp| 4T | 0T | ¢0 | BC

2 |3|4|5|/6] 7 |18 1{2(3|4]|5 112

16 |17|18|19|20| 21 (22| |13|14|15|16|17|18 |19 10 (11|12 13 |14
23 |24|25|26|27| 28 [29| |20|21|22|23|24|25 |26

30 |31 27128|29|30|31 24 (25|26 27 | 28
Mapr Anpensb Maii
OH |gplep|yur|nT| ¢0 | BC | |MH|BT|cp 4T NT|CO |BC NH |BT|cp| 4T | 0T | c0 | BC
112 1(2|3(4]51]6 112|314

10 |11|12|13|14| 15 |16 |14 |15|16|17|18|19 |20 12 |13|14| 15|16 |17 |18
17 |18|19|20|21| 22 [ 23| |21 (22|23 |24|25|26 |27 19 120|21| 22| 23 |24 |25
24 125(26(27(28| 29 |30 | |28|29|30 26 |27|28| 29|30 (31
31

Havasno yyebHoro roga —02.09.2024

OKOHYaHKe y4yebHoro roga - 26.05.2025

KaHURybl

| BbIXO4HbIE N Npa3aHUYHbIE OHU

AONO/THUTE/IbHbIE KaHUKY1bl ANA NEPBOK/IaCCHUKOB -7 ,D,Hepl

y4yebHbix Hegenb-34/33, yuebHbix aHen — 204
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| yveTBepTHL 8 Henmenb (48 gHei)
ceHTsi0pp — 4 Henenu 1 1eHb
(02.09.2024-30.09.2024)
OKTAOps — 3 Henenu 5 qHen
(01.10.2024-26.10.2024)

Kannkyasi ¢ 27.10.2024 — 04.11.2024
9 nueit
Il yveTBepTH 8 Henmennb (48 nHE)
HOSIOp,  — 3 Henmenu 5 nHeH
(05.11.2024-30.11.2024)

nexadbpp — 4 vepenu 1 nenp
(02.12.2024-28.12.2024)

Kanukyasi ¢ 31.12.2024 - 08.01.2025
9 nuei
11 yeTBepTH 10 nenenb + 2 nust (62 qHA)

SHBaph — 3 HEACHU 2 JHS

(09.01.2025-31.01.2025)

deBpasib — 4 HEenenH

(01.02.2025-28.02.2025)

MapT — 3 "Henenu

(01.03.2025-22.03.2025)

JlonoTHUTEIbHbIE KAHUKYJIbI
JJIS1 TIEPBOKJIACCHUKOB —¢ 15.02.2025 o 23.02.2025
9 nHel

Kanuxyast ¢ 23.03.2025 - 30.03.2029
8 nuei

IV yeTBepTH 7 venensb +4 nus (46 nHei)
MapT — 1 nenn
(31.03.2025)
anpenb — 4 Hexenu + 2 aHS
(01.04.2025-30.04.2025)
Mau — 3 Hepenu +1 neHp
(02.05.2025-26.05.2025)

Hauano yuebnoro roaa - 02 cenTsi0ps 2024 rona
Oxonuanue yueOHOro roga - 1- 4 kaacesl -26 masi 2025 roaxa

Bcero y‘leﬁHLIX HEICIIb - 34 Henean (c Y4eToM NMpa3THUYHBIX JHel: 4 Hos10ps, 23 deBpans, 8
mMapra, 1 u 9 mas)

KaHuKyIbl 17151 TEPBOKITACCHUKOB (0monnuTebubie) — 9 KajJeHIapHbIX AHe
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4 Y ciaoBus peajJim3anyu NporpaMmmbl

4.1 KagpoBoe obecnieuenme

[legaror AOMOIHUTEIBHOTO 0OpPa30BaHUs CO CPEAHUM MM BBICIIMM 0Opa30BaHU-
€M, COOTBETCTBYIOIIMM HarpaBieHHOCTH (mpoduiio) [IporpamMmel; k mpodeccruoHab-
HOW KaTeropuu mnejaarora TpeOOBaHUIA HET.

4.2 MaTtepuaJibHO-TEXHHYeCKOe ofecrnedeHme

3ansarusa no [Iporpamme pexkoMeHayeTcs MPOBOIUTH B 000pyAOBaHHOM (hu3nye-
CKOM J1abopaTtopru, 000pyA0BaHHOM:

- IGMOHCTPALMOHHBIM CTOJIOM YUUTES, C MOJABEAECHHBIM BOJO- U AJIEKTPO- 0Oec-
[IEYEHUEM;

- CTOJIAMH YY€HHKA, MOAKIIOYEHHBIMH K 3JIEKTPOCETH (IOJKIIOYEHHE KOHTPOJIH-
pyeTcsl yUUTENEeM Yyepe3 HIMTOBOM OJIOK B JIAOOPAHTCKOW KOMHATE);

- y4eOHOM MapKepHOU JTOCKOM JIsl BEJICHUSI 3aIiCei;

- BKPaHOM U IIPOEKTOPOM JIJIsl AEMOHCTpAllMU y4eOHOTO MaTepHaa;

- HOYTOYKH ¢ ycTaHoBJIeHHBIM 10 1151 KOMIBIOTEPU3UPOBAHHBIX HAOOPOB.

B Tabnuue 3 mpuenensl nabopatopHbie KoMIiekThl ['MA, ucnonb3yeMbIx st
BBINIOJIHEHHSI 0a30BbIX MPAKTUYECKUX padboT. PaboTa ¢ KOMILJIEKTaMH OpraHM30BaHa B
JIByX BapuaHTax: paboTa B Mape C OJHUM JaOOpPaTOPHBIM KOMILUIEKTOM; MapajuiebHas
paboTa, Korja moJIOBUHA IPYIIbl MHAMBUIYAIbHO pad0TaET C KOMIUIEKTOM, BTOpas Mo-
JIOBMHA 3aHMMAETCS PEIIEHUEM TEKCTOBBIX 3aJlay, HA BTOPOM YpOK TPYIIbl MEHSIOTCS
MECTaMHU.

Tabnuya 3 Jlabopamopnwvie komniexkmol I MA no gpusuxe

Has3Banue koMruiekra KommuecTtBo Bux xomruiekra
(1)
Kommiekt Nel «Mexauunue- 7

ckue siBneHus (1 gacTh)»
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Kommnexrt Ne2 «Mexanuue- 7
CKHe siBJIeHUs (2 4acTh)»

Kommnekt No3 «3nekrpu- 7
YEeCTBOY

Kommiext Ned4 «Ontukay 7
Komrutext Ne6 «Crarukay 7

B Tabmuie 4 npuBeaeHbl HEOOXOAUMBIE JEMOHCTPAIIMOHHBIE KOMILJIEKTHI U KOM-

IJIEKTHI JUIs IIPAKTUKyMa JUisd peanusanuu nanHou [Iporpammel. Kpome nemoHcTpannu
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YUUTCIEM HAAHHBIC KOMIIJICKTBI HCIIOJIB3YIOTCA AJIA pcaiu3alilii HHAWBHAYAJIbHBIX
KOJIJICKTUBHBIX MUHH-IIPOCKTOB.

Ta@zuua 4ﬂ€MOHcmpabﬁ/l0HHbl€ KOMNJIEeKMbl U KOMNJIeKmbl OJisl npakmuxKyma

HasBanue xomiuiexkra KoanuecTBo Bun xommiexra
Ciigy)
Habop neMoHcTpaninoHHbBIN 1

«MexaHn4eCKUEe SIBIICHUS

Kommnexr nns npaktukyma 1

110 MCXaHHKC

Habop neMoHcTpanoHHBIN 1
«MonekynspHas (usuka u

TCIIJIOBBIC ABJICHUS)
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KoMriuiekt s mpaktukyma 1

10 MOJIEKYJISIpHOU (pr3nKe

KoMruiekT s mpakTukyma 1

0 JIEKTPUUECTBY

Kommekr nis mpakTukyma 1
IO OITHKE
Habop neMoHcTpanMoHHBIN 1

«l'eomeTprueckast ONTUKa»
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4.3 MeTtoauueckoe odoecnevyeHue

J{nst OCTH>KEHUS TOCTABIICHHBIX 1I€JIEH UCTIONIB3YIOTCS CIIEIYIONINE TEXHOIOTHUH.

TexHoJI0THSA COTPYAHMYECTBA UTPAET BAXKHYIO POJIb B 00pa30BaHUU U SIBISIETCS
0JIHOM U3 3P PEKTUBHBIX TEXHOJIOTUM, TAK KaK, TEXHOJIOTHS COTPYIHUYECTBA MOBBIIIACT
MOTHBAIIMIO 00YYAIOIINUXCS U YUUTHIBAET BOZMOXKHOCTH KaXKIOT0 peOeHKa ISl €ro pas-
BUTHUA. [ TaBHBIN CMBICTT 00YUYEHUSI B COTPYAHUYECTBE - 3TO HaJM4YUe oOIIeH 1eu, JI14-
Has OTBETCTBEHHOCTh, KOTOpAasi 3HAYMT, YTO yjaada TPYIIIbI 00yCIOBICHA JICTITON KaXK-
JIOTO U TIpeAyCcMaTpPUBAET B3aUMOIIOMOILb U MOJJEPKKY, U OJITMHAKOBBIC IIIAHCHI yCIieXa,
KOTOpBIE JTal0T BO3MOKHOCThH YJIy4llaTh JIMYHBIE PEKOP/bI, YTO IO3BOJISIET JHOOOMY
YYEHUKY OLICHUBATh CE0sl Ha OJJHOM YpOBHE ¢ JpyruMu. CUIIbHBIM U CIa0bIM yUCHHKAM
JUISl TOCTUKEHHUSI CBOMX YPOBHEN HYKHO 3aTpayMBaTh OMPEIEIICHHBIC YCUIINS, TOATOMY
OHU OYJIyT OIIEHUBAThCS OJUHAKOBO, YUYUTHIBAS, UTO B TOM M JIPYTOM ClIydau KaXKIbIi
cesal, 4YTO MOT. YUHUThCS BMECTE ropa3fo uHTepecHee u 3 dexktuBHee. OOydeHne B
COTPYJHHYECTBE CIIOCOOCTBYET YCIICITHOMY YCBOCHHUIO MaTepHalia, TO3BOJISIET Jy4llie
MOHATHh €Tr0 CyTh. JlaHHAs TEXHOJOTHS MO3BOJSET MPOTOBOPUTH MPOUYUTAHHOE, BhIpa-
3UTh MBICIIA BCIIyX, YTO CIIOCOOCTBYET OCO3HAHHOMY BOCHpUATHIO MH(popManuu. [Ipu
TPYNIOBOM paboTe KaXKIbld YUYEHUK HAaXOAMUTCS B TOJIE 3pEHUs CBOMX TOBAPUIIEH, 3TO
MO3BOJISIET N30€kKaTh OLIMOOK.

TexHonorus cOTpyIHUUECTBA UMEET PSJI MTOJIOKUTEIIbHBIX MOMEHTOB:

- CO3/IaHUE YCJIOBUM JIJI1 AKTUBHOW MO3HABATEIBHOUN AEATEIBHOCTH;

- popMUpOBaHNE KOMMYHUKATUBHBIX HABBIKOB;

- Pa3BUTHE YBEPEHHOCTH B COOCTBEHHBIX CHJIAX.

3amavya yyuTens COCTOMT B TOM, YTOObI MOMOYb O0YYaOIIUMCS CaMOCTOSITENBHO
MCKaTh 3HAHMS, HAYYUTh UX MBICITUTh U JIETIATh BBIBOJIbI, BUIETH MPOOJIEMBI U CIIOCOOBI
ux pemieHus. Mcnosib30BaHUE TEXHOJOTUHM COTPYAHUYECTBA MO3BOJISET IOCTUYD ITOTO
pe3ynbTara.

Texnosiorus «IlepeBepHyThIii KJIACC» — ATO MOJEIHh 00YUYEHUS, TIPU KOTOPOU
YUUTENb MPEJOCTABISIET MaTEpHUAIl JIJIsl CAMOCTOSITEIBHOTO U3YyUYEHHUS I0OMa, & HA OYHOM
3aHSITUU MMPOXOJIUT MPAKTUUECKOE 3aKPEIUICHHE MaTepuaa.

[Ipumenenune Texnomoruu «llepeBepHyThIN Ki1acc» MO3BOJISET:

- popMUpOBaTH YHUBEPCAIIbHBIC YUeOHbBIC EUCTBUS;
25



- pa3BHUBATh JTUYHOCTHBIE KAYECTBA U OOIIYIO KYJIbTYPY 00yYarOIIerocs;

- (hopMupoOBaTH BHYTPEHHIOIO MOTHBAIIUIO U OTBETCTBEHHOCTH 32 CBOE 00YUYEHUE;

- pa3BUBaTh BaXKHbIC KauecTBa U yMeHHS 21 Beka (aKTUBHOCTh, HHUITUATHBHOCTH
U CaMOCTOSATEIBHOCTh; TPaMOTHOCTh B obnactu MKT, TBopueckuii moIxo ¥ HOBATOP-
CTBO; KPUTHUYECKOE MBINIJICHUE M CIIOCOOHOCTh pemIaTh MpoOJIeMbl; KOMMYHUKAOCTb-
HOCTh M COTPYJIHHUYECTBO; HHPOPMAIIMOHHAS TPAMOTHOCTH; THOKOCTh U CIIOCOOHOCTH K
aJanTaIyy; TPOAyKTUBHOCTh M BOBJICUCHHOCTD; JTUIEPCTBO U OTBETCTBEHHOCTD ).

Takast opranmzanusi oOy4eHHs MO0y AaeT 00yJIarONINXCsl YIUThCS APYT Y Ipyra.
Hcnonp30BaHre TEXHOJIOTHH HANPABICHO HA MX BOBJICUCHHE B aKTHBHYIO YUEOHYIO Jie-
ATEIHHOCTh U CUTYAIHIO yCIeXa KaXKI0r0 00yJaroierocs.

PaboTa ¢ BUpTYya/ibHOIi JJadopaTopueii o Qusuke 1enecooOpa3Ha Mpu opraHu-
3anuy O0yYeHHs Ha JIOMY, Ha 3aHATHSAX 10 OpTaHU3AIMH HCCIEI0BATEIBCKON paboTHI,
JUTSI KOHTPOJISI YMEHUS WU3MEPSITh (PU3NUECKHE BEIMYUHBI U HAOIIOIAaTh KOCMUYECKUC
O0OBEKTHI, MPU OpraHu3aluu 00O0OIIAOIIEr0 MOBTOPEHHUS, BHEKJIACCHOM paboTe, Ha
y4eOHBIX 3aHATUAX TPU (HOPMUPOBAHWH U 3aKPETUICHHH NMPAKTUYECKUX yYMEHHUH, MpHU

ITOATOTOBKC K BBLIITYCKHBIM 3K3dMCHAM.

4.4 UndopmanmnoHHoe odecnevyeHmne
Kowmmneke «®usuka. Unxxeneps Oyayiero» npeaHazHadeH 1 u3ydenus hpusu-
KM Ha yTJIyOJICHHOM ypOBHE. DJIEKTPOHHOE MPUIIOKEHUE K YUYEOHHKY (IJIEKTPOHHBIN

pecypc, URL.: https://physics-engineers.ru/, nata noctymna 20.11.2024) kpome coepxa-

HUSL TEOPETHYECKOro MaTepualia, CIUCKAa MPAKTHYECKUX pPabOT B COOTBETCTBUU C
YIIIyOJICHHBIM YPOBHEM HM3y4eHUs (PU3UKH, MO3BOJISIET MPOXOJUTH TECTUPOBAHUE IS
MIPOBEPKHU YPOBHS yCcBOoeHUSI TeMbl (PucyHok 1), BU3yaibHO AE€MOHCTPUPOBATH BHIIOJ-
HEHUE J1TabopaTopHbIX paboT (PucyHOK 2), ¢ NMOMOIIBI0 MHTEPAKTUBHBIX 3JIEMEHTOB

pacIIUpsThL ¥ MMPOBEPSITh CBOM 3HAHUS 110 MporpaMme Kypca (Pucynoku 3-5).
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< xeners OUNKA7-9  Mnasa 1.§ 1. Yro usyuaer dpusmka

YTAYGNERHHA YPOBEHS 5 MATepaKTuBHbIA TECT

o: 1 | YroTakoe dmauka?
HayKa 0 (J3M4ecKuX Tenax u ABNeHUAX

HayKa 0 RBNEHMsX, NPOMCXOAALIMX B HEXMBOI NPHPOae

HayKa 0 NPUPOAE, KOTOPaR U3yHaET (hU3NIECKMe Tena, RBNEHUA U 3aKOHS, KOTOPLIM OHI
NORUUHAIOTCR

HayKa 0 NPHPORE ¥ OKPYXAIOLIEM HAC MUpe

)
3asepwmts

Pucynok 1 IIpumep HHTEPAKTUBHOTO TECTA

BYAYWLErO

YENYENERKKA YPOBEHD #3 ®duanka e onuiTax

MHXEHEPBI
(huzs | OUIKAT

Dduamka B onuITax

( woeners (DY3JIKA 7-9 ~ WIsmeperue o6béma TBEpAOrO TeNna C NOMOWLLI0 MEPHOTO CTakaHa

WN3mepeHue o6bEMa
TBEPAOro Tena c NoMOLLbIO
MEpHOro cTakaHa

P> 1x o) ows/057

( weenes D13UKA 7-9 Kocmuueckuit kaneHgaps Kapna Carana
BYAYWErO

YEAYENEHHHA YPOBEKD £ XpoHonorus

00 4acoB 00 MUHYIM

Havano cymecTBoBaHHs
BceneHHOH

- .é,,.,__._ -
Ha ocHose pasanunsix naBaroaenmit
YHEHBIE NPHULAM K BBIBOAY, MO HAwa
BeeaenHaR poanaace 8 pesyabmame
Boavuworo B3pisa, B MOMeHM Komoporo
| BOHMKAR HE TOABKO MATEPIA, HO TMakKe
TIPOCTPAHCTBO W BpeMms, KaK MaKoBble.

Pucynok 3 HTEpaKTUBHBIN SIEMEHT «XPOHOJIOTHSI
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WHKEHEPS! G)M3MKA 7_9 Kak nonb3oBartbcst WwTaHreHyupkynem
SYAVULEO | yrayGnEwHsh YPOBERD D Dro MHTEpECHO

[LnA M3MEPEHUi Pa3MEPOB HEBONbLIMX TEN MCMONL3YETCA TOuHBIA M3MEPUTENbHIA NPYBOP — LITAHFEHUMPKYAD.

OcHoBHas Wwkana

WranreHumpryns

KpoMe OCHOBHOI WKanbl WTAaHIEHLMPKYNb UMEET AONONHUTENbHYIO NOABKIKHYIO WKANY — HOHWYC, LieHa AENEHWUA KOTOPOW COCTaBRAET
0,9 MM (MK 1,9 MM Nk 2,9 MM 1 T. 4.). HasBakmne «HOHKYC» NPOM3OLING OT GaMunuu M306peTaTens WTAHreHUPKYNS —
nopTyranbckoro Matematika Hyruwa (nuwetcs Nonius). HoHuyc no3BonseT MamepsiTs pasmepsl ¢ ToHHOCTbIo 0,1 MM.

HeKOTOpSIE WKONBHUKI CUMTAIOT, UTO € NOMOLLBIO NUHENKM € MUANIMMETPOBLIMA AENEHUAMU MOXHO N3MEPSTE ANUHE! € TOUHOCTLIO
KOO ASCATOM MUANUMETPA — HYIKHO TONBKO BHUMATENBLHO NOCMOTPETL, BNuiKe K KaKoMy feneHUIo WKanbl MMHEAKK 0Ka3biBaeTcs

Pucynok 4 IHTEepakTUBHBIN 3JIEMEHT «ITO HHTEPECHO»

WHXEHEPE! (DVISMKA 7_9 CKOpOCTb NpY paBHOMEPHOM MPAMOMMHENHOM ABUXXEeHUN
BYAVLETO | yrnYENENHLN YPOBEH: | PaGoTaem cbopMynamu

@ Bonpoc1 BbibepuTe 13 cnucka HassaHWs 3UUECKUX BENMUMH, BXOAALLMX B DOpMYny.
2
S
1
L= _
v
R
1. v
2. v
3. v

o 3aBepwmTb

Pucynox 5 MatepakTuBHbIi 251eMeHT «Pabotaem ¢ hopmynaMum»

B cnydae, ecnu 00y4aromuiics mIaHUPYET CBSA3aTh CBOIO JATbHEUIIYIO JeATelb-
HOCTh C 00JacTsiMu, rae Tpedyercs: 60see BHICOKUIM YPOBEHb OCBOCHMS (DU3UKH MOKHO
00€ecreynThb ero J0CTYNOM Ha CIEeUaIN3upOBaHHbIE 00pa30BaTEIbHbIE PECYPCHI (pelry
OI'D, BIIP, Sxnacc, Cupuyc.Kypchl u T.11.) ¥ JIGKTPOHHBIMH BUIeOMaTepraiaMH.

OmnutaifH-pecypchl, KOTOPbIE MOKHO PEKOMEHI0BaTh YUCHUKaM:

- Poccwuiickas anexkrponnas mkona (https://resh.edu.ru/);

- bubnmotexku Buneoypokos (https://interneturok.ru/, https://infourok.ru);

- Konnekuus BUPTYaJIbHBIX 71a060paTOPHBIX pabor: http:

/lwww.naukamira.ru/load/kompj utemye pro
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grammy/interaktivnye_laboratomye_raboty po_fi zike/7-1-0-5, https:/fi-zi-
ka.ucoz.ru/index/laboratornye raboty/0-30.
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5 ®opmbI aTTECTALIMU

KonTponbHo-n3MepurensHble Marepuaibsl [IporpaMMel BKIItouaroT B ceOst maTe-
puansl I IPOBEICHHUSI BXOJAHOIO M UTOIOBOIO KOHTPOJIA, IPOMEKYTOYHOM arrecra-
[[UU; KPUTEPUU BBIIIOJIHEHHBIX pa0boT, OLIEHOYHbIE POPMBI KOHTPOIIS (OayjioBast CUCTe-
Ma).

Tekymuii KOHTPOJIb OCYIIECTBIAETCS B X0A€ ocBoeHuUs [Iporpammel o paznenam
U TeMaM B (hopMe CaMOCTOSITENIbHON paboThl, YCTHOTO OMpoca, HaOIIOeHUs, TECTUPO-
BaHUs, BBINOJHEHUS MMPaKTUYECKUX pabOT M pEeUIeHHE HKCIEPUMEHTANbHBIX 3aj]ad.
KoHTposib 3a ycBoeHHMEM y4eOHOro marepuaia MPOXOJUT B TEYEHUE BCEro IMepuoa
oOyuenus no [Iporpamme.

MoHuTOpUHT cTeneHn ycBoeHus Marepuana nmo IIporpamme ocymectsisercs c
MOMOILBIO MPAKTUYECKHUX, CAMOCTOSTENBHBIX PA0OT, TECTOB, YUEOHBIX MUHH-TIPOEKTOB,
a TaKXe C MOMOIIbI0 NEPUOANYECKOTO MPOBEACHUS KOHKYPCOB BHYTPU OOBEIUHEHMUS.
Ha npotsxenun oOyuyenus no IIporpamme oOywaromiuecs y4acTBYIOT B TOPOJICKHX,
PecnyOnukanckux u  Bceepoccuiickux KOHKypcax U OJMMIMAAax, B HAay4HO-
MPAKTUYECKUX KOH(MEPEHIUAX MKOJILHUKOB U (PECTUBAIISIX.

BxoaHO#1 KOHTPOJIb: IPOBOAUTCS Niepea ocBoeHueM [Iporpammel.

Texymuii KOHTPOJIb: KOHTPOJIb 32 YCBOGHHEM ydeOHOro marepuana mo Ilpo-
rpaMMe MPOXOJUT B TEUEHHE BCEr0 0OYUYEHHS U MPOBOAUTCS MOCPEACTBOM BBINIOJHEHUS
MPaKTUYECKUX PaOOT MO MPOUIECHHBIM pa3eiiaMm.

IIpome:xyTouyHasi aTTecTalusi: MIPOBOAUTCS B KOHIE NEPBOIO MOIYroAus o0y-
YEHUS.

HUToroBbIii KOHTPOJIb: MPOBOAUTCA B KOHIIE KaXJIOT0 y4eOHOTO Toja B XOJ€
npoxoxaeHus [IporpamMmmel.

Pe3ynbratrhl Kax10i1 paboThl 3aHOCATCS B TAOJIMILY CIEAYIONIErO BUJA!

No damunus, uMs IIpakTnueckas OO0

YpoBeHb
oOy4aronierocs pabora Oan P

OueHuBaHMe NMPAKTHYECKOI PA0OTHI:

30



3 Gayta — SKCTIepUMEHTANIbHAS 3a/1a4a PElIeHa YYCHUKOM TIOJTHOCTBIO CaMOCTOSI-
TEIHHO, TPUBEJICHO TPAMOTHOE OTMCAHKE XO/1a BHITIOTHEHUS paOOTHI;

2 Gamna — 3ajada pelieHa ¢ MoACKa3KaMU yYUTEINs, JIs OMMCAHUS X0a paOdoThI
NOHa00MIach OOpaIIeHne K METOIMYCCKUM MaTepraiaMm;

1 6ann — 3agava BBHIIOTHEHA MOIIATOBO HA OCHOBE METOAMYECKUX MaTepUaIOB.

Pabora cocTouT U3 Tpex pa3HOIUTAHOBBIX 3a7ad. [lomyueHHbIe OallIbl 32 BBIMOJ-
HEHHUE MPAKTUYECKUX padOT OMpenessioT 00U ypOBeHb 00yUaloIerocs nepes 0CBo-
enueM [Iporpammel: BeICOKHA — 7-9 OayoB, cpemamnii — 4-6 OayuioB, HU3KUU - 3 U

MEHBIIIE 0AJUIOB.
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6 OueHo4HbIEe MaTepPHAJIbI

BxoaHoi KOHTPOJIb 1 rox o0yueHnusi

JlaTa npoBegeHHs: CEHTAOPb

Heab: npoBepuTh y 00y4ArONIMXCSI HABBIK PabOThI C H3MEPUTEIbHBIMUA UHCTPY-
MEHTaMHU

®opma nposegeHusi: BXOTHON KOHTPOJb BKIIOYAET B ¢€0s1 BBIIOJHEHUE IMPaK-
TUYECKOU pabOTHI.

IIpumepHbIA BapUAHT PadoThI:

Nel N3mepenue pa3MepoB CIMUEUHOTO KOPOOKA C MOMOUIBIO JTUHEHKH, BEIYUCIIEC-
HUE IJIOIAAHN TIOBEPXHOCTU U 00bEMa Tea.

Ne2 M3MmepeHne 3aJaHHbBIX YIJIOB C TOMOIIBIO TPAHCIIOPTUPA.

Ne3 BpluncneHue mionaayu MOBEPXHOCTH U 00beMa Tela MUIUHIPUIECKOrO Te-
Jna.

IIpomexyrouynast arrectauus 1 rox o0y4yeHnust

JlaTta npoBeeHus: 1eKa0Opb

eab: mpoBepuTh y 00yUaAIOUINXCS HABBIKM CAMOCTOSITEIILHOTO PEIIEHUs KCIe-
PUMEHTAIBHBIX 3a7a4.

®opma npoBenenusi: [IpoMexxyTouHas aTTecTaiusi BKJIIOYAaeT B ce0sl BBITIOJIHE-
HUE IPaKTUYECKON pabOTHI.

JInst kaxaoro ydyeHuka BbIOMpaeTcss Ha0Op U3 3-X 3KCHEPUMEHTANbHBIX 3a]ad,
pa3o0paHHbBIX B IEPBOM MOITYTOJUH.

IIpuMepHbIH BaApHAHT PadOThI:

Nel OnpenenuTs MIIOTHOCTH TENA, UMES B HAJTMYMH BECHI U MEH3YPKY C IIKAJIOM.
OueHnTh NOrPEMHOCTD MTPOBEACHHBIX U3MEPEHUI.

Ne2 [loctpouth rpaduk 3aBUCUMOCTH BBITAJKUBAIOUIEH CHIIBI OT TJIyOMHBI TO-
IPY’KEHHUS TeJa HUIHHIPUUECKON (POPMBI B KUIKOCTb.

Ne3 DkcrneprMeHTaNbHBIM TyTEM MOJATBEPAUTH (DOPMYITY JJIsi BBIYUCICHHS KECT-
KOCTH CHCTEMBI NPY>KUH COETUHEHHBIX a) TOCIeI0BaTEeNbHO, 0) MapasuieabHo.

HToroswblii KOHTPOJIbL1 roa 00yueHus

JlaTa npoBeaeHusi: TIpeanocieaHue 3ausaTus mno [Iporpamme.
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Ieab: npoBepUTh 3HaAHUS U yMEHMsI O0ydaroluxcs nocjiae ocBoeHus 1 roga ooy-
yenus [Iporpammel.

@®opMa npoBeeHUsI: UTOTOBBIM KOHTPOJIb BKJIIOYAET B C€0sI BBINOJIHEHUE MPAK-
TUYECKON PabOTHI IO OCHOBHBIM TEMaM Kypca.

JInst KaXaoro ydyeHuka BbIOMpaeTcss Ha0Op U3 3-X 3KCHEPUMEHTAIbHBIX 3a]ad,
pa300paHHBIX B IEPBOM MOIYTOJUH.

IIpuMepHBIH BapHaHT padoThI:

Nel Beruucnure cuity, HEOOXOJIUMYIO JJIsi OTpPbIBA NPHCOCKH OT MOBEPXHOCTH
crosia. [IpoBecT CpaBHMTENBHBIN aHAIU3 JUIA PA3JIMYHBIX COCTOSIHUN IIOBEPXHOCTH:
CyXasi, CMOYE€HHasl BOJOM WM NOJICOJHEYHBIM MAaCJIOM, TOCBIIIAHHAS MEJIKUM ITECKOM.

Ne2 PaccuuraTh rpy30MOJBEMHOCTh Opycka, MOCTPOUTH TpaduK 3aBUCHUMOCTH
MOTPYKEHHsI OpyCKa B JKHUJIKOCTb, B 3aBUCUMOCTH OT Pa3MEIIEHHOIO Ha OpyCcKe Tpy3H-
Ka.

Ne3 IIponeMOHCTpUPOBATh ONBIT MOATBEPKIAIOIINN, YTO IHEPTUS ITOAHATOTO Te-
J1a 3aBUCHT OT MAacChl T€Ja U BBICOTHI, HA KOTOPYIO OHO MOJHSTO.

BxoaHoi1 KOHTPOJIBb 2 1o 00y4YeHust

JlaTa npoBeJgeHusI: CEHTIOPh

Heanb: npoBepuTh y 00y4aAOIIMXCS YPOBEHb OCTATOYHBIX 3HAHUI MOCIIE MEPBOro
rojia o0y4eHHUsI.

®opma nposeaeHusi: BXoIHON KOHTPOJb BKIIIOYAET B ¢€0s1 BBINIOJIHEHUE TMPaK-
TUYECKOU pabOTHI.

IIpuMepHbBI BApUAHT PadOTHI:

Nel Onpenenuth JaBi€HUE BOJBI HA THO CTAKaHa C MOMOIIBIO JUHENKH. PacTBo-
pute B 3ToM ctakane 50 r moBapeHHoU conu. Kak u3MeHuTCs pu 3TOM JaBJICHHE?

N2 DxcriepuMeHTalNbHOE ONpeEeIeHUE MIOTHOCTH Tela, 00bEM KOTOPOIo TPYyI-
HO YCTAaHOBUTH IyTEM U3MEPEHUS INHEMHBIX PA3MEPOB.

Ne3 OmpeneneHue MoJIOKEHUS IIEHTPA TSHKECTU TFIOCKOW (PUTYPHI.

IIpomexyTouHasi arrectauus 2 rox 00y4eHust
JlaTa npoBejaeHus: 1ekadbpb
Heab: mpoBepuTh y 00y4arONINXCs HABBIKM CAMOCTOATEIBLHOIO PEIICHUs dKCIe-

PUMCHTAJIbHBIX 3a1a4.
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®opma nposeaenus: [IpoMexyrouHas aTrecTanus BKIIOYAET B c€0sl BBINOJIHE-
HUE MPAKTUYECKON pabOTHI.

JUig Kakoro ydeHuka BbIOMpaeTcs Ha0op M3 3-X 3KCHEPHUMEHTAIbHBIX 3a/ad,
pa300paHHBIX B IEPBOM MOIYTOJUH.

IIpuMepHBIH BapHaHT padoThI:

Nel IIporeMOHCTPUPOBATh 3aBUCUMOCTD ITOABEMA BOJBI B KAIIMJULIPE OT €ro pa-
auyca.

Ne2 Conenslil nen — mnpenarcTBue Jisi rojonéna. Ha dem ocHOBaHO HaHHOE
yTBepKIeHHE? [JIOKaXKUTE €ro IKCIIEPUMEHTANIBHO.

Ne3 CoOpaTp TEIJIOBYIO MAallMHY W3 MOJAPYYHBIX 3JEMEHTOB M OINPEICIHUTH €€
KII.

Hrorosnlii KOHTPOJIbL3 1o 00yUYEeHUA

JlaTa npoBeAeHusi: IpeanocieaHue 3ausatus no [Iporpamme.

Heab: npoBepUTh 3HaAHUS U YMEHMsI O0yUaroluXcsl OcIe OCBOEHUs 2 rojia o0y-
yeHus [Iporpammel.

@®opMa npoBeeHUsI: UTOTOBBIM KOHTPOJIb BKJIIOYAET B C€0s BBINOJIHEHUE MPAK-
TUYECKOU pabOTHI IO OCHOBHBIM TEMaM Kypca.

JInst kaxaoro ydyeHuka BbIOMpaeTcss Ha0Op U3 3-X 3KCHEPUMEHTANbHBIX 3a]ad,
pa3o0paHHbBIX B IEPBOM MOIYTOJUH.

IIpuMepHbIH BapuaHT padoThbI:

Nel Cobparb «OBOIIHYIO» DJIEKTPUUECKYIO LIETb.

Ne2 [IpogemMoHCTpUpOBaTh OCOOEHHOCTH MAaJIEHUS IMJIMHAPUYECKOTO MarHuTa
BHYTpH TPYOKH, H3rOTOBJIECHHON U3 HEMAarHUTHOTO METaJlja.

Ne3 [IpoeMOHCTPUPOBATH 3aBUCUMOCTH YAEJIBHOIO CONPOTUBIIEHUS COJIEBOIO

pacTBOpa OT KOHIEHTPALIMH TOBAPEHHOM COJIU B BOJIE.

34



7 MeToanuyecKkue MaTepuaJbl

Peanuzanust mporpamMMbl HpeaycMaTpUBacT HCMOJIb30BAHHE NUCTAHIMOHHOTIO
(¢opmaTa 00yueHHMs] U1 BO3MOKHOCTH NPOXO:KAEHUS] Kypca N0 HHIAMBHIYAJILHOM
nporpamme. /{51 oGecnieueHrs JaHHBIX BAPUAHTOB OpraHU3aIMi pabOThl UCTIOIB3YIOT-
Csl CTIeIYIOIIUE PEeCypChI:

1) TeopeTnueckuii MaTepuai o Nporpamme Kypcea:

- DIIEKTPOHHOE MpUIOXKEeHHEe K Komruiekcy «®Pusuka. WHxkeHepbl Oymymiero»

(anextponnsiii pecypc, URL: https://physics-engineers.ru/, nata noctyma 20.11.2024);

- Pecypc «SAKnacc.®uzuka» conepkut OoJybIIoW HAOOp 3a1ad OT JIETKUX J10
npoUIbHBIX C aBTOMATUYECKOM T'eHepalyel pa3aIuuHbIX YUCIOBbIX JaHHBIX U aBTOMa-
THYECKOMN IIPOBEPKOU OTBETA (3MEKTPOHHBIH pecypc, URL:

https://www.yaklass.ru/p/fizika, nara moctyma 20.11.2024).

2) VYruyOnieHHbIH ONUMIIMAIHBIN Matepuan Ha tuatdopme «Cupuyc.Kypeobn»

(anexTponnbiii pecype, URL: https://edu.sirius.online/, mara moctyma 20.11.2024).

Kaxnapiii Kypc conepKUT BUIEOYPOKH, 3a]1a4u JJIsl 3aKpEIVIEHUSI MaTepHalia:

- JononHutenbHble TiaBbl: CTaTuka

- JlononHuTenbHbIe raaBbl: [ napocTaTuka

- JlomomHuTENBbHBIE T1aBbl: Llenn moCcTOSHHOroO TOKa

- JlonosHUTENBHBIE T1aBbI: [ eOMeTpruUecKas ONnTuKa

- Y4eOHO0-0TOOpOUYHBIE KYPCHI 1JI1 0TOOpa Ha (hU3UYECKHUE TporpaMmMbl 00pa3oBa-
TEIbHOTrO LeHTpa «CUpUyCc» - MO3BOJISIIOT OPraHU30BaTh MMOBTOPEHUE MO HECKOJIBKUM
TeMaM, pe3yJIbTaT 0TOOPOYHOTO TECTUPOBAHMUS SIBIISCTCS OJTHUM U3 KPUTEPUEB YCIICII-
HOCTH TIPOXOXKACHUS Kypca « IKCIIEPUMEHTAIbHAS (PUBHKAY).

3) BuprtyanbsHbie 1abopaTOpuH MO3BOJISIIOT CAMOCTOSITENILHO BBITIOJIHSThH TTPaKTH-
Yyeckue paboThl MPU OTCYTCTBUU JIA0OpaTOpHOTo 000pyaoBaHus. [laHHbIe TabopaTopuu
MPUOOPETEHBI IIKOJIOM:

- «BupryansHas nadopatopus 1o pusuke — 2»: puU3MUECKue METOAbl U3yUYCHUS

[IpUupoaAbl, B3BCIIMBAHUC, MaCCa U CHJIA, IINIOTHOCTh, apXUMCI0Ba CHJIA. [To3HakoMuUTHCS

c oncanueM Jlaboparopuu MoxkHO https://distolymp2.spbu.ru/wwwi/virtlab2/;
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- «BupryansHas nabopatopus o ¢pusmuke — 4»: MeXaHuKa, 3JIEKTPUYECTBO, ONTH-
ka, kojeOanusa.  [lo3HakOMHUTBCSI € OMUCaHUEM  JIaDOpAaTOPUH  MOXKHO

https://distolymp?2.spbu.ru/www/virtlab4/.

JI71st KaX10ro OYHOTO 3aHATHSL B KAOMHETE B HATMYMU UMEIOTCS:
- yueOHuk «®Dusuka. Unxkeneps! Oynymero» (14 mr);
- cOopHUK 3a1a4 1o pusuke 11 7-9 kimaccon (14 m);

- METOANYECKHE PEKOMEHJIAlIUK C AJeMEHTaMHu paboyell TeTpaju sl BBIIOJIHE-

HUIO MTPAKTHYECKHUX padoT.
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