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1. IINTAHUPYEMBIE PE3YJIBTATBI U3YUEHUA YYEBHOI'O IIPE/IMETA, KYPCA
[Inanupyemsle pe3ysIbTaThl ONMPAIOTCS HA BEAYLIUE LEJIEBbIE YCTAHOBKU OTPAYKAIOIIME OCHOBHOM, CYILIECTBEHHBIN BKJIaJ U3y4aeMOH IIPOrpaMMBbl B
Pa3BUTHU JIMYHOCTH 00YYaIOLIETocs, X CIIOCOOHOCTEN ¢ MCIIOIb30BaHUEM 000PY0BaHUs LIeHTpa « Touka pocTay.
Juunocmnoie pesyriomamal:

Y BbINYCKHUKA OyayT chopMHPOBaHBbI

- poccuiickas rpaKaaHcKas WICHTUYHOCTh (MaTpUOTU3M, yBaxeHHe K OTeuecTBy, K MPOIUIOMY M HACTOSAIIEMY MHOTOHAIMOHAJIBHOTO Hapoaa Poccun,
YYBCTBO OTBCTCTBCHHOCTU M AO0JIra epcha POI[I/IHOfI, I/II[GHTI/I(l)I/IKaHI/Ifl ce0sl B KayecTBe IrpaXxJjaHnuHa POCCI/II/I, CY6'I>CKTI/IBHa$[ 3HAYUMOCTH HCIIOJIB30BaHUA
PYCCKOTO sI3bIKa U SI3bIKOB Hapo10B Poccuu, oco3HaHMe U OIIyIIEHHE TUYHOCTHON COMPUYACTHOCTH Cyb0€ poccuiickoro Hapoaa). Oco3HaHHe ITHUYECKOU
MIPUHAJUICKHOCTH, 3HAHWE WCTOPHH, S3bIKA, KYJIBTYPHl CBOETO HApoJa, CBOCTO Kpas, OCHOB KYJbTYpHOTO Hacieausi HapoJoB Poccum u dermoBedecTBa
(MIEHTUYHOCTH YEJIOBEKA C POCCUIICKON MHOTOHAIIMOHATIBHON KYJIbTYPOM, COMMPUYACTHOCTh UCTOPUHU HAPOJIOB U TOCYIAPCTB, HAXOUBIIIMXCS HA TEPPUTOPUN
coBpeMeHHOM Poccun). Oco3HaHHOE, YBaKUTENbHOE U JOOPOXKEIaTelbHOE OTHOIIEHUE K UCTOPUH, KYJIbType, PEUTHH, TPAJAULUsAM, S3bIKaM, LIEHHOCTSIM
HapoaoB Poccum u Hapo10B MHpa;

- TOTOBHOCTh M CIIOCOOHOCTH OOYYAOIINXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHHWIO HA OCHOBE MOTHBAIIMM K OOYYEHHIO W MO3HAHUIO; TOTOBHOCTh U
CMOCOOHOCTH OCO3HAHHOMY BBIOOPY U MOCTPOSHHIO JaNbHEUIIeH WHANBUIYAIBHON TpaeKTOpHH 00pa3oBaHus Ha 0a3e OPUEHTHUPOBKHU B MHpe npodeccuii u
HpO(l)CCCI/IOHaJ'II)HI)IX HpeI[HOLITeHI/IfI, C y4€TOM YCTOﬁqHBBIX MMO3HAaBATCJIbHBIX HHTCPECOB,

- pa3BUTOE MOpPAIBbHOE CO3HAHUE U KOMIIETEHTHOCTh B PEUICHUH MOPAJbHBIX MPOOJIEeM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (hOPMUPOBAHHE HPABCTBEHHBIX
YYBCTB W HPABCTBCHHOI'O0 IMOBCACHHA, OCO3HAHHOI'O MW OTBCTCTBCHHOI'O OTHOHICHHUA K COOCTBEHHBIM MMoCTyIKam (CHOCO6HOCTB K HPaBCTBCHHOMY
CaMOCOBEPIIICHCTBOBAHUIO; BEPOTEPITUMOCTh, YBaXXHTEIBHOEC OTHOIICHHWE K PEIMTHO3HBIM YYBCTBaM, B3IIAJAM JIFOJCH WM WX OTCYTCTBHIO, 3HAHHE
OCHOBHBIX HOPM MOpaJii, HPaBCTBCHHLIX, AYXOBHBIX HJACAJIOB, XPAHUMBIX B KYJIbBTYPHBIX TpaaAulUAX HAPOJ0B POCCI/II/I, TOTOBHOCTh HAa HX OCHOBE K
CO3HATENILHOMY CaMOOTPAaHHYEHHUIO B TMOCTYIKAaX, MOBEACHHUH, PACTOUUTENbHOM moTpeOuTenbeTBe. CHOpMUPOBAHHOCTh OTBETCTBEHHOTO OTHOILIEHUS K
YUCHUIO; YBAXKUTCIILHOTO OTHOLICHUSA K TPYAY, HAJIMYUC ONbITAa Y4aCTHA B COOHUAJIBHO 3HAYMMOM TpPYJC. Oco3HaHue 3HAYEHUS CEMBU B )KM3HU YEJIOBEKA U
o01ecTBa, MPUHATUE IIEHHOCTH CEMEHHON JKU3HU, YBAKUTEIIBHOE U 3a00TIMBOE OTHOIICHHUE K WICHAM CBOCH CEMbH;

- cOpPMHPOBAHHOCTH IEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH W OOLIECTBEHHOW IPAKTHKH,
VYHUTHIBAIOIIETO COITUAIBHOE, KYJIBTYPHOE, I3BIKOBOE, TYXOBHOE MHOTOO0OpAa3re COBPEMEHHOTO MHUPA;

- OCO3HAHHOE, YBAXHTEIbHOE W JOOpOKEIaTeIbHOE OTHOIIEHHE K JPYrOMYy YeJOBEKY, €ro MHEHHIO, MUPOBO33PEHHIO, KYJIbType, S3BIKYy, Bepe,
IpaXIaHCKOW MO3UIUH. ['0OTOBHOCTh M CIIOCOOHOCTh BECTH JTMAJIOT C JPYTUMHU JIFOJABMHU M JJOCTHUTaTh B HEM B3aMMOIIOHUMAaHUs (MICHTU(DUKAIUS ce0sl KaKk
MOJTHOTIPABHOTO CYyOBEKTa OOIICHHMSI, TOTOBHOCTh K KOHCTPYHPOBAHHIO 00pa3a mapTHEpa IO JUAJIOTy, TOTOBHOCTh K KOHCTPYHPOBAHUIO 00pa3a J0IyCTHMBIX
Croco0OB JIMaJIora, TOTOBHOCTh K KOHCTPYMPOBAHHUIO IMPOIECcca quajiora Kak KOHBEHIIMOHHUPOBAHUSI HHTEPECOB, NPOIIEYP, TOTOBHOCTh M CIIOCOOHOCTh K
BEJICHUIO TIEPETOBOPOB);

- OCBOCHHOCTb COIIMAJIbHBIX HOPM, IIPABUJI TOBEAECHMSI, posiel 1 (hOpM COLMaIbHOMN KU3HM B IPyIIaxX U cOOOIIECTBaX;

- chopMHUPOBAHHOCTH IIEHHOCTH 37I0POBOTO M O€3011aCHOTO 00pa3a KU3HH;

-pa3sBUTOCTb 3CTCTUYCCKOI'O0 CO3HAHUA YCPE3 OCBOCHHUE XYHOXECTBCHHOI'O HACJICIAUA HApPOJI0B Poccnn n MHpa, TBOp‘IeCKOﬁ JACATCIIBHOCTH JCTETUYCCKOTO XapaKTEpPa
(crtocOOHOCTh MMOHMMATh XY/I0KECTBEHHBIC MPOU3BEACHUS, OTPAXKAIOIIUE Pa3HbIC dTHOKYJIbTYPHBIC TPAIUIHMU; CPOPMUPOBAHHOCTH OCHOB XYJIOKECTBEHHOH KYJIBTYpBI
o6yqafoumxc;1 KakK 4aCTHu HX OGH.ICf/i ,E[yXOBHOﬁ KYJbTYPbI, KaK 0co00ro crnoco0a MO3HAHMUS KU3HU U CpeAcTBa OpraHmn3anuu OGIJ.ICHI/ISI; 3CTCTHYECCKOC, OMOLIMOHAJIBHO-
HEHHOCTHOC BHUJACHUC OKPYIKAOIICTO MHPA, CHOCOOHOCTh K SMOLNUOHAJIBHO-ICHHOCTHOMY OCBOCHUIO MHPA, CAMOBBIPAXKCHHUIO W OPUCHTALIMHU B XYAOKCCTBECHHOM H
HPaBCTBEHHOM IIPOCTPAHCTBE KYJIbTYPHI; YBAXKEHUE K UCTOPUHN KYIBTYPhI cBoero OTedecTBa, BRIPAKCHHOW B TOM UHCJIC B TIOHUMAHUH KPacOThI YeJIOBEKa; MOTPEOHOCTH B
O6H.I6HI/II/I C XYAO0KCCTBCHHBIMU ITPOU3BCACHUAMMU, C(bOpMHpOBaHHOCTB AKTHBHOT'O OTHOILICHUS K TpAAUIIUAM Xy,[[O)KeCTBeHHOﬁ KYJIbTYPbI KaK CMBICJIOBOI;'I, SCTETHYCCKOU U




JIMYHOCTHO-3HAYMMOM I_IGHHOCTI/I);

Memanpeomemmusie pe3yiomamol:

YHusepcaibHbIe BpinyCKHUK HAYYUTCH

yuyeOHblIe 1eCTBUS

PeryasiTuBHbIe CaMOCTOSITENILHO ONPEAEIIATH el 00y4YeHUs, CTAaBUTh U (POPMYITUPOBATh HOBBIE 3a/1a41 B yueOe 1 MO3HABATEIbHOM
YHHBepcaJIbHbIe JEATENILHOCTH, Pa3BUBATh MOTUBbI M HHTEPECHI CBOCH MMO3HABATEIILHOM JIEATEIBHOCTH,;

yuyeOHbIe qeicTBUS

CaMOCTOSITENILHO TUIAHMUPOBATH ITyTH JTOCTHKCHHS LIEJICH, B TOM YHCIIe allbTepHATHBHBIE, OCO3HAHHO BHIOMpATh HanboJee
>(PeKTHBHBIE CIOCOOBI PEIIEHHS yIEOHBIX U II03HABATENIbHBIX 33/1a4;

COOTHOCHTD CBOM JICHCTBUS C TNITAHUPYEMBIMHU PE3yJIbTATaAMH, OCYIIECTBIIATH KOHTPOJIb CBOCH JIESTEIFHOCTH B IIPOLIECCE
JTOCTHKEHUSI pe3yiIbTaTa, ONMPEICISTh CIIOCOOB! IEHCTBUII B paMKax MPEUI0KCHHBIX YCIIOBUH M TpeOOBaHHN, KOPPEKTHPOBATH
CBOU JICUCTBUS B COOTBETCTBUHU C U3MEHSIOLICHCS CUTYyallueH;

" OICHMBATH PABUIBHOCTH BEIIOTHEHHS YUeOHOM 3a1aul, COGCTBEHHBIC BOBMOKHOCTH €€ PELICHHUS;

BJIaJICTh OCHOBAMH CaMOKOHTPOJIS, CAMOOIICHKH, IPUHSTHUS PELICHUI ¥ OCYIIECTBICHHUS OCO3HAHHOTO BBIOOPA B yueOHOH 1

IIO3HABATEIbHON

KoMMyHHKaTHBHBI
€ YHHMBepcallbHbIe
yueOHbIe 1eicTBUS

OpPraHM30BbIBATh YUEOHOE COTPYTHUUECTBO U COBMECTHYIO JIEATEIbHOCTh C YUUTEIEM U CBEpCTHUKAaMU; paboTaTh
WH/IMBUYAJIbHO U B TPYIIE: HAXOIUTH O0IIee PeIICHHE U pa3pemiaTh KOHQINKTHI Ha OCHOBE COTJIACOBAHUS MTO3UIMIA U yueTa
MHTEpeCcOB; GOPMYIMPOBATH, APTYMEHTUPOBATh U OTCTAMBATh CBOE€ MHEHUE;

"~ 0CO3HAHHO HCIIONB30BATh PEUEBHIE CPEICTBA B COOTBETCTBHH C 3a1a4eil KOMMYHHKALIMHU [Isl BEIPKECHHS CBOKX IYBCTB,
MBICJIEH U MMOTPEOHOCTEN ISl TNIAHUPOBAHUS U PETYIISIIMU CBOEH JCSITEIPHOCTH; BJIaJICHUE YCTHOW U MUCbMEHHOU PEYbIO,
MOHOJIOTHYECKON KOHTEKCTHOU Peublo;

" KOMIICTEHTHOCTH B 00J1ACTH HCIIONb30BAHMS HH(POPMAIIMOHHO-KOMMYHHKAIMOHHEIX TeXHONoruit (nanee — UKT);

IMo3naBaTesibHBIE
YHHUBeEpcAJIbHbIE
yueOHbIe qeicTBUS

OIMPCACIIATh ITOHATHSA, CO31aBaTh O606IIICHI/15[, yCTaHaBJIMBATh aHAJIOTHUH, KJ'IaCCI/I(i)I/IHI/IpOBaTI), CaMOCTOATCIIBHO BI)I6I/IpaTB
OCHOBAHUSA U KPUTCPUU IJIA KHaCCI/Iq)I/IKaHI/II/I, YCTaHaBJIMBATb NPUYUHHO-CIICACTBCHHBIC CBA3U, CTPOUTD JIOTHUYCCKOC
paccyJeHue, yMo3aKIoueH’e (MHAyKTUBHOE, J€yKTUBHOE, 10 aHAJIOTUK) U JIe1aTh BHIBOIBL;

C03/1aBaTh, IPUMEHATH U IIPEOOPA30BHIBATH 3HAKU U CHMBOJIBI, MOJICIIN M CXEMBI JIJIsl PEIIeHHsI yUeOHBIX M MTO3HABATEIbHBIX
3aj1a4;

" HaBBIKAM CMbICIIOBOTO YTCHHS;

IMPUMCHATH DKOJIOTMYECKOC MBIIIIJICHUEC B HO3HaBaTeHBHOI>’I, KOMMYHHKaTHBHOﬁ, COHI/IaJ'II)HOI\/’I IMPAKTUKEC U
npodecCHOHATLHOW OPUEHTAINY;

KYJbTYPC aKTUBHOI'O MCITOJI30BAHUSA CHOBapeﬁ U ApYTHUX ITOUCKOBBIX CUCTCM.




Ilpeomemmnuwie pe3yromameot:

TpeOoBanus K pesyabraTtam
ocsoenuss OOII OO0
(ProcC 000)

IlnannpyemMble pe3yJIbTaThl 0CBOEHHS YU4eOHOI0 peMeTa, Kypca
(YTOYHEHHE ¥ KOHKPEeTH3AIHUs)

1) ¢popmupoBaHue MpeACTaBICHUN O
3aKOHOMEPHOM CBSI3M M I03HABAEMOCTH
SABIICHUNA TPUPOAbI, 00 OOBEKTUBHOCTHU
HAY4YHOI'O 3HaHMs; O CHCTEMOOOpa3yrolei

ponu  QU3MKK UL PasBUTHS  JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKH u
TEXHOJIOTMH; Hay4HOrO0 MHUPOBO33PEHUS

KaK pe3yJsibTaTa U3yuyeHUs OCHOB CTPOCHUS
MaTepud M (QyHIAMEHTAIbHBIX 3aKOHOB
bu3uKwy;

2) dopmupoBaHHE TEPBOHAYATIBHBIX
MPEACTABICHUN O (U3MUECKOW CYIIHOCTH
SIBIICHUI MIPUPOJIBI (MEeXaHUYECKUX,
TEIUIOBBIX, AIIEKTPOMArHUTHBIX u
KBAaHTOBBIX), BHIaX MaTepuu (BEIIECTBO U
oJie), TIBIDKEHUH Kak criocooe
CyIIECTBOBaHUS ~ MaTE€pUH;  yYCBOCHUE
OCHOBHBIX HJEH MEXaHUKH, AaTOMHO-
MOJIEKYJISIPHOTO  YY€HHS O CTPOCHHH
BEIIECTBA, JJIEMEHTOB AJIEKTPOIUHAMUKU U
KBaHTOBOM [(D7637187H OBJIaJICHUE
MOHATUIHBIM anmapaTrom u
CUMBOJIMYECKUM SI3LIKOM (PH3UKU;

3) npuoOpeTeHne onbITa IPUMEHEHUS
HAYYHBIX METOJOB MMO3HAHUS, HAOIIOICHUS

MexaHn4yeckue sBJICHHSA

BrinyCKHUK Hay4uTCSA:

* pacrio3HaBaTh MEXaHUYECKHE SBJICHUS M OOBSACHATH HAa OCHOBE HMEIOIIMXCS 3HAHUI OCHOBHBIC
CBOMCTBA WJIM YCJIOBHS IPOTEKAaHUS ITUX SBICHHWNA: PaBHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE
JBIDKEHUE, CBOOOTHOE MaJIeHWe TeJl, HEBECOMOCTh, PABHOMEPHOE JBIKEHHE 10 OKPYXHOCTH, HHEPIIHA,
B3aUMOJICHCTBHE TeN, Iepejgadya [JaBIE€HUS TBEPIABIMU TellaMH, JKUAKOCTIMHM M Ta3aMHu, aTMOc(epHoe
JaBlieHUE, TUTABaHUE TEJ, paBHOBECHE TBEPABIX Tell, KoJeOaTelbHOE IBM)KEHUE, PE30HAHC, BOJHOBOE
JBY)KCHUE;

* ONHCHIBATh W3YYEHHBIE CBOMCTBA TEJl U MEXaHUYECKUE SBJICHUS, UCTIONB3Ys (PU3NYECKHE BEITUYMHBL:
IIyTh, CKOPOCTb, YCKOPEHHE, Macca TeJla, INIOTHOCTD BEIIECTBA, CUJIA, JABJICHUE, UMITYJIbC TEJla, KHHETUYECKas
SHEprus, MOTEHIMAJIbHAs SHEPTHs, MeXaHudeckas paboTa, MexaHmdeckas MmoinHocTs, KIIJ[ mpoctoro
MEXaHu3Ma, Cuila TPeHWs, aMIUINTyJa, HNepuoJ M dYacTroTa KojeOaHuil, JJIMHAa BOJIHBI U CKOPOCTh €€
pacnpocTpaHeHHs; IPU ONMCAHUU MPABUIIBHO TPAKTOBATh (DU3MUYECKHI CMBICI UCIIONB3YEMBbIX BEITHYUH, UX
0003HAYECHUS U €AMHUILIBI U3MEPEHMSI, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOLINE JaHHYIO (U3UUECKYIO BEIMUHUHY C
JIPYTUMU BEJIMYUHAMU;

* QHAJIN3UPOBATh CBOMCTBA TE€J, MEXAHUYECKUE SBJICHUS U MIPOLECCHI, UCIOb3YsI PU3MUECKUE 3aKOHbI U
MIPUHLUIIBL: 3aKOH COXPaHEHUs JHEPIUH, 3aKOH BCEMUPHOI'O TATOTEHHUs, paBHOAEHCTBYOMmas cuia, I, I u 111
3aK0HbI HpIOTOHA, 3aKOH COXpaHEHHUs MMITyJbCa, 3aKOH 1'yka, 3akoH [lackais, 3akoH Apxumena; IIpu 3TOM
pa3nuyaTh CIOBECHYIO (POPMYITMPOBKY 3aKOHA U €T0 MAaTEMATUYECKOE BHIPAKCHHUE;

* pa3in4aTh OCHOBHBIE IPU3HAKM M3YYEHHBIX (U3MYECKHX MOJEJNEH:
MHEpLMAIbHAsA CUCTEMA OTCYETA;

* pemaTh 3aJa4M, HCIOJB3Ys (DU3WYECKHE 3aKOHBI (3aKOH COXPAHEHHWS SHEPIHH, 3aKOH BCEMHPHOTO
TATOTEHHUs], IpUHIUI cynepno3uuuu cui, I, I u III 3akonbl HproTOHA, 3aKOH COXpaHEHHS UMITYJIbCa, 3aKOH
I'yka, 3akoH Ilackans, 3akoH Apxumena) 1 popMyJibl, CBSI3bIBAOIINE (PU3NUECKUE BETUYUHBI (ITyTh, CKOPOCTb,
YCKOpEHHE, Macca Tejla, IJIOTHOCTh BEIECTBA, CUA, AABJICHUE, UMITYJIbC TEJa, KHHETUYECKAs SHEPrus,

Mar€puajibHas TOYKa,




buznyecKux SIBIICHUH, MIPOBEICHUS
OTBITOB, TMPOCTBIX SKCIEPUMEHTAIBHBIX
UCCIICIOBAaHUM, TMPSAMBIX ¥ KOCBEHHBIX
U3MEPEHUI c HCTO0JIb30BAaHUEM
aHAJIOTOBBIX U MU(PPOBBIX U3MEPHUTEIHHBIX
MpuOOpPOB; TMOHUMAHWE HEW30EKHOCTH
MOTPEIIHOCTEN JTIOOBIX H3MEPEHHIA;

4) monumMaHue (HU3NIECKUX OCHOB U
MPUHIIMIIOB AeWcTBUs (paboThl) MAIUH U

MEXaHU3MOB, CPEJICTB MEPEABIKECHUS U
CBSI3H, OBITOBBIX npubopoB,
HPOMBIIIICHHBIX TEXHOJIOTHYECKUX

IPOLIECCOB, BIHUSAHUS UX HA OKPY KAIOIIYIO
cpemy; OCO3HAaHHE BO3MOXKHBIX MPUYHH
TCXHOI'CHHBIX n 9KOJOTHUYCCKUX
Karactpod;

5) OCO3HaHUE HEOOXOAMMOCTH
MPUMEHEHUS  JIOCTHKCHUH (U3UKH W
TEXHOJIOTUU JUJIS paloOHaJIBLHOI'O
MIPUPOIOTIOIE30BAHNUS;

6) OBJIaJICHHE OCHOBaMHU O€30I1aCHOTO
HCIIOJTH30BaHUS €CTECTBEHHBIX u
HCKYCCTBCHHBIX QJICKTPHUICCKUX n
MarHUTHBIX TIOJIEH, DJIEKTPOMArHUTHBIX H
3BYKOBBIX BOJIH, C€CTCCTBCHHBIX )41
HCKYCCTBEHHBIX HOHU3UPYIOIINX
U3Iy4YeHUH BO M30€XKaHHE HUX BPEIAHOTO
BO3JICHCTBUS HAa OKPYXKAIONIYIO Cpeay |
OpraHH3M YeJIOBEKa,

7) pa3BUTHE YMEHHUS IUIAHUPOBATH B
IOBCEIHEBHON JKWU3HHU CBOM IEWUCTBUS C
IMPUMCHCHUCM IMOJTY4YCHHBIX 3HAHUU
3dKOHOB MCXAaHHKH, OBJICKTPOJUHAMUKH,
TEPMOJVMHAMUKH U TEILJIOBBIX SIBICHUN C

MOTEHIMaJIbHAsI SHEPTUsl, MeXaHHuecKas paboTa, Mmexanndyeckast MourHocTh, KI1/] mpocToro Mmexanusma, cuia
TPEHUST CKOJIBXKEHHs, aMIUIUTyJa, MNEepUoJ M YacToTa KojeOaHWi, JUIMHAa BOJHBI U CKOPOCTh €&
pacrpocTpaHeHHs): Ha OCHOBE aHAlM3a YCIOBHS 33/Ja4M BBIACIATH (DPU3MYECKHE BEITUYMHBI U (POPMYIIBI,
HeoOXouMBbIe Ui €€ pelIeHHs], U TPOBOAUTH PACUETHI.

Buinycknux nomyyum 603mMoicHOCMb HAYYUMBCA:

* UCNONL308AMb 3HAHUSL O MEXAHUYECKUX SABIEHUSAX 6 MNOBCEOHEBHOU JHCU3HU Onsd o0becneyeHus
bezonacnocmu npu obpaujenuu ¢ npuOOPAMU U MeXHU4eCKUMU YCMpOUCmeamu, 0Jisk COXPaHeHUs: 300P08bsL U
COONI00EHUSL HOPM IKOJ02UHECKO20 NOBEOCHUsL 8 OKPYICcarouell cpeoe;

* NPUBOOUMb NPUMEPHI NPAKMUYECKO20 UCNOIb308AHUS (PUULECKUX 3HAHUL O MEXAHUYECKUX S8NEeHUSX U
Qu3ULecKUx 3aKOHAX; UCNOIb308AHUSL 80300HOBNAEMbIX UCMOYHUKOS IHEP2UU; IKOIOSUYECKUX NOCAe0CEUL
uUccne008anusi KOCMU4ecKk020 NPOCMpPancmea;

* pasnuuame  2pamuybl NPUMEHUMOCMU (QU3UYECKUX 3AKOHO8, NOHUMAMb 6CeoOWull Xapakmep
@DYHOAMEHMATILHBIX 3AKOHO8 (3AKOH COXPAHEHUsI MeXAHUYeCKOU SHep2ULl, 3aKOH COXPAHEHUS UMNYTbCA, 3AKOH
BCEMUPHO2O MALOMENUS) U OCPAHULEHHOCTb UCNOIb30BAHUS YACMHBIX 3AKOHO08 (3aKoH I YKa, 3akoH Apxumeoa
uop.);

* NPUEMAM NOUCKA U POPMYTUPOBKU OOKA3AMENLCINEG 8bIOBUHYMbBIX 2UNOME3 U Meopemu4ecKux ble0008
Ha OCHOBe dIMAUPUYECKU YCIMAHOBIEHHbIX (DaKmos;

* HAX0OUMb A0EKBAMHYIO NPEONONHCEHHOU 3a0aue PU3UUeCKYI0 MOOelb, paspeuiams npodiiemy Ha OCHO8e
UMEIOWUXCS 3HAHULL N0 MeXAHUKE C UCNOIb308AHUEM MANEMAMUYECKo20 annapama, OyeHu8ams peaibHOCmb
NOLYYEHHO20 3HAYEHUs (PUULECKOU BeUYUHDI.

TenJioBble ABIEHUA

BBINTyCKHUK HAyYUTCS:

* pacro3HaBaTh TEIIOBBIC SIBICHUS U OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHUH OCHOBHBIE CBOMCTBA MIIH
YCIIOBHS TPOTEKAHUS ATHX sBIeHHA: nuddy3usi, u3MeHeHne o0béMa Tell MPH HarpeBaHuU (OXJIAXKIICHUH),
0oJbIlIas C)KMMaeMOCTh Ta30B, Mallasg C)KMMaeMOCThb >KMIKOCTEH U TBEPABIX Tell; TEIJIOBOE pPaBHOBECHE,
UcTiapeHne, KOHCHCalus, IIaBJIeHHEe, KPUCTAILTU3AIHS, KUTICHHE, BIAXXHOCTh BO3/yXa, Pa3InYHbIE CTIOCOOBI
TETUIONEepeIauu;

* ONIUCHIBATh HM3yYCHHBIC CBOMCTBA TEN W TEIUIOBBIC SIBIICHUS, HCIONB3YS (DU3MUECKUE BEITMYUHBI:
KOJMUYECTBO TEIUIOTHI, BHYTPEHHsSI DHEPIHsi, TeMIleparypa, yAelbHas TEIUIOEMKOCTh BEIIECTBa, yleiabHas
TEIJIOTa TUIABJICHHUS M MapooOpa30BaHus, yAelbHas TEIJIoTa CrOpaHHs TOIUIMBA, KO3(PUIMEHT MOIe3HOTo
JEMCTBHS TEIUIOBOTO JBUTATENS; IPU ONMKMCAHUU MPABUIBHO TPAKTOBATh (DU3HMUECKUN CMBICI UCTIOIB3YyEMBIX
BEITUYHH, UX 0003HAYCHUSI U €IMHUIIBI U3MEPEHHSI, HAXOAUTh ()OPMYJIbI, CBS3BIBAIOIINE TAHHYIO (PH3UIECKYIO
BEJIMYMHY C IPYTMMH BETUUMHAMU;




LeJIbI0 COepEeXEHUS 3/10POBbS;

8) dbopmupoBaHHME MPEACTaBICHUNA O
HEepaIMOHATBHOM WCTIOJIb30BaHUH
NPUPOIHBIX  PECYPCOB W DHEPIUH,
3arps3HCHUM OKPYXKAWOIICH Cpeabl Kak
CIIEZICTBUE HECOBEPIICHCTBA MAIIUH U
MEXaHHU3MOB,

9) TUTSt
OrpaHHMYCHHBIMU

00yJaromuXxcst C

BO3MOXKHOCTSMU
310POBBSI: BJIaJICHUE OCHOBHBIMH
JIOCTYTTHBIMHU METOAaMH HAY4YHOTO
MO3HAHUS, WCIONB3yeMbIMU B  (u3uKe:
HaONIOZICHUE,  ONMHCaHWEe, H3MEPCHHE,
IKCIIEPUMEHT; yMEHHEe  00padaThiBaTh
pe3yabTaThl HW3MEpPEHHH, OOHapyXHBaTh
3aBHUCHUMOCTD MEXTy buznuecKuMu
BEJIMYMHAMHU, OOBSACHATH  IOJTYYEHHBIC
PE3YJIbTATHI U JACTIATh BBIBOIBL;

10) T 00yJaromuxcs C
OrpaHUYCHHBIMU BO3MOKHOCTSIMH
3JI0POBBS: BIIaJIEHUE JOCTYITHBIMH
METOJaMU  CaMOCTOSTEIHLHOIO
IJITAHUPOBAHUS M TIPOBEACHUS (PU3HUECKHUX
OKCIICPUMEHTOB, OINMCAaHWsI W aHaju3a
MOJTYYEHHOM U3MEPUTETHHOM
uH(pOpMaIHy, OIpeNENeHUS
JIOCTOBEPHOCTH TOJIYYECHHOTO Pe3yJIbTaTa;

11) nns cnmenbIX W CIa0OBUISIINX
oOydJaronuxcsi:  BIaJCHUE  TPaBUIAMH
3anmucu  Qusnueckux (popmyn penbedHO-
TOYEYHOH cHCTeMbl o0Oo3HaueHui JI.
Bbparns.

* aHAJIM3UPOBATH CBOWCTBA TEJI, TCILIOBBIC SIBJICHUS U MPOIIECCHI, UCTIOJB3Ys 3aKOH COXPAaHCHUS YHCPTHH;
pa3nuyaTh CIOBECHYIO (POPMYITMPOBKY 3aKOHA U €T0 MAaTEMATUYECKOE BHIPAKCHHUE;

* pa3MyaTh OCHOBHBIC MPU3HAKU MOJIEIICH CTPOCHHUSI T'a30B, KUAKOCTEH 1 TBEPABIX TEI;

* pemiath 3a7a4d, HKCIONb3Yys 3aKOH COXPAHEHHUS OHHEPrUM B TEIUIOBBIX Tpoleccax, (GpopmyIbl,
CBSI3BIBAOIINE (PU3NICCKUE BEIIMIUHBI (KOJIMISCTBO TEIUIOTHI, BHYTPEHHSS SHEPTHs, TEMITepaTypa, yAelbHas
TEIUIOEMKOCTh BEIIECTBA, yAeNbHasl TEIUIOTa MIIABICHUS U MapooOpa3oBaHusl, yAelbHas TEIUIOTa CTOPaHUS
TOIUTHBA, KOA(Q(QUIIHMEHT MOJIE3HOTO NEHCTBUS TEIUIOBOTO IBUTATEINS): HA OCHOBE aHAIM3a YCIOBHUS 3aadd
BBIACTISATH (PU3UYECKUE BETMUUHBI U (DOPMYIIBI, HEOOXOAUMBIE [Tl €€ PelIeHus], U IPOBOIUTH PACUETHI.

Buvinycknux noxyuum 603mMo#CHOCHb HAYUUMBCA:

* UCNOIL308AMb 3HAHUSL O MENJIOBbIX AGNEHUAX 8 NOBCEOHEGHOU JHCUZHU OISl 0becneueHus: Oe30nacHoCmu
npu oopawjenuy ¢ npudboOpamMu U MexHUYeCKUMU YCMPOUCMEAMU, 0I5l COXPAHEHUS 300P08bs U COONIO0EHUS]
HOPM 9KOJI02UYECK020 NOBEOCHUsL 8 OKPYICarowell cpede; NpUusooUms NPUMepbl IKON0SULECKUX NOCAEOCMBULL
pabomwi 0gueameneil sHympeHne2o ceopanus (IBC), menioguix u 2udpo31eKkmpocmanyuii;

* NPUBOOUMb NPUMEPLL NPAKMUYECKO20 UCNOTIb308AHUSL (YUBULECKUX 3HAHUL O MENI0BbLX SBTICHUSIX,

* paziuyames  SpaHuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 6CeoOWUll Xapakmep
DYHOAMEHMANLHBIX  PU3UYECKUX 3AKOHO8 (3AKOH COXPAHEHUs. SHepeuu 6 Meniogblx npoyeccax) u
02PAHUYEHHOCIb UCTIONb308AHUS YACHBIX 3AKOHO8,

* NpUEMam NOUCKA U HOPMYIUPOBKU OOKAZAMENLCME BbLOBUHYMBIX 2UNOMES U MeOPEeMUYecKUX 8bl80008
Ha OCHOBe dIMAUPUYECKU YCIMAHOBNIEHHbIX (DaKmos;

* HAX0OUMb A0EKBAMHYIO NPEONONHCEHHOU 3a0aye husuUUecKyo Mooeb, papeutams npooiemy Ha 0CHOGe
UMEIOUWUXCSL 3HAHULL O TENJI0BbIX SGNEHUSAX C UCNOIb308AHUEM MAMEMAMULECKO20 annapama u OYyeHu8ams
PeanbHOCMb NOLYYEHHO20 3HAYEHUs (PUULEeCKOU BeUYUHDL.

DJIeKTpUYecKne U MATHUTHBIE SIBJICHUS

BhInyCKHUK HAy4YUTCSA:

* pacro3HaBaTh IEKTPOMATHUTHBIC SBJICHHUS U OOBSICHATH HA OCHOBE MUMEIONIMXCS 3HAHUI OCHOBHBIE
CBOWCTBA WJIM YCJIOBUS IIPOTEKAHUS STUX SIBIICHUI: DJICKTPHU3AIINs TEJ, B3AUMOCHCTBUE 3aps/I0B, HATPEBAHHE
MIPOBOHHKA C TOKOM, B3aUMO/ICHCTBUE MATHUTOB, 3JICKTPOMArHUTHAS HHTyKITUS, ICHCTBIE MAarHUTHOTO TIOJISt
Ha TPOBOJHHK C TOKOM, NPSMOJMHEWHOE PaCIpOCTpPaHEHHE CBETa, OTPAKCHHE W IPEJIOMJICHHE CBETa,
JUCTIEPCHS CBETA;

* ONUCHIBATh W3yYCHHBIC CBOWCTBA TEN W DJICKTPOMATHUTHBIC SIBIICHUS, WCHOJIB3ys (usnueckue
BEJTMYHHBL: SJICKTPUUCCKUI 3apsi, CHUjla TOKa, IIEKTPUUECKOE HAMPSHKEHHE, AIEKTPUIECKOE COMPOTHBIICHNUE,
y/IeTBHOE CONPOTHBIICEHUE BEIIECTBA, padOTa TOKA, MOIIHOCTh TOKa, (JOKYCHOE PACCTOSIHHUE W ONTHYECKAas
CWJIa JIMH3BI, IPU OMUCAHUH MIPABUIIHBHO TPAKTOBATh (PM3UUYECKUN CMBICI HCIIOJIB3YEeMbIX BETUYHH, UX




0003HAYCHHS M €MHUIIBI U3MEPEHUS; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE NAaHHYIO (DU3MUECKYIO BEIIMYUHY
C ApyTHMM BEINYHNHAMU,

* AHAJIM3UPOBATh CBOMCTBA TEJ, JJICKTPOMATHUTHBIC SIBJICHUS W TPOIECCHI, HCTOIB3YS (U3HUECKUE
3aKOHBI: 3aKOH COXpaHEHHsI 3JIEKTPUUECKOro 3apsaa, 3akoH OMa Juig yyacTka 1enu, 3akoH Jxoyns—IJlenna,
3aKOH MPSIMOJMHEHHOIO PaCIpOCTPAHEHUS CBETA, 3aKOH OTPAXCHMs CBETA, 3aKOH MPEJIOMIICHHUS CBETA; MPHU
3TOM pa3InyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M €70 MaTEMaTHYECKOE BhIPaXKECHHE;

* pemaTh 3aJaud, MCIOJB3ys (QHU3MUecKue 3aKoHbl (3akoH OMa ais ydacTka Iend, 3aKoH Jxoyms—
Jlena, 3akOH NPSMOJIMHEHHOTO PACIpPOCTPAHEHHS CBETA, 3aKOH OTPaXEHHUS CBETa, 3aKOH IMPEIOMIICHHUS
cBeTa) W (OPMYIBI, CBS3BIBAIONINE (PU3UUYECKUE BEIMYUHBI (CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKCHHE,
ANEKTPUYECKOE COMPOTUBIIEHUE, YAEIbHOE COINPOTUBICHHE BeELIECTBa, padoTa TOKa, MOIIHOCTH TOKa,
(hOKyCHOE pacCTOSIHHE U ONTUYECKasl CHujia JTUH3bI, (GOPMYIBl pacdéTa IEKTPUIECKOTO COMPOTHBIICHUS TIPH
MOCJIEZIOBATEIbHOM M TMapajyieIbHOM COEAMHEHHWU IPOBOJHUKOB); HAa OCHOBE aHajlHM3a YCIOBUS 3aJlauyd
BBIICTISATH (PU3UUYECKUE BETHUUHBI U (DOPMYJIBI, HEOOXOIUMBIE [Tl €€ PEeIIeHus], ¥ IPOBOIUTH PACUETHI.

Buinycknux nonyuum 603M04CHOCMb HAYUUMBCL:

* UCNONIL308AMb 3HAHUA 00 DJIEKMPOMACHUMHBIX AGIEHUAX 8 NOBCEOHEe8HOU HCU3HU O/ 0Decneyenus
bezonacnocmu npu obpawjenuu ¢ npudoOpamu U MexXHUYeCKUMU YCMpPOoUCmeamu, 01 COXPaHeHUus 300p08bs U
COONI00EHUsL HOPM IKOJI02UYECKO20 NOBEOEHUs 8 OKpYIHCarouell cpeoe;

* NPUBOOUMb NPUMEPbL NPAKMUYECKO20 UCNONb308AHUSA (DUIUYECKUX 3HAHUL O 21eKMPOMASHUMHBIX
ABNICHUSAX,

* pasnuuames  2pamuybl NPUMEHUMOCMU (DUIUYLECKUX 3AKOHO8, HNOHUMAMb 6CeoOwuli xapaxkmep
@PYHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUs 2NeKMPULECKO20 3apaoa) U 02PaHU4eHHOCMb UCHOIb308AHUS
yacmHwvIX 3aKkoH08 (3akon Oma 05 yuacmka yenu, 3akou Jocoyns—Jlenya u op.);

* npUEMamM NOCMpoeHuUss husuieckux mooenet, NOUCKa u QopMyaUposKU OOKA3AMeENbCME 8blOBUHYMbIX
2unomes u meopemuyeckux 8bl80008 Ha OCHOBE IMNUPULECKU YCMAHOBLEHHbIX (haKkmos,

* HAXOOUMb AO0EKBAMHYIO NPEONONCEHHOU 3a0aye Pu3UYecKyio MOOeb, pa3peulams npooiemy Ha OCHOB8e
UMEIoWUXCs 3HAHULL 00 INIeKMPOMASHUMHBIX ABIEHUAX C UCNONb308AHUEM MAMEMAamu4ecko20 annapama u
OYEeHUBAMb PEaNbHOCIb NOLYYEHHO20 3HAYEHUs (YUULECKOU BeUYUHDI.

KBaHTOBbBIE SIBJICHUSI

BrInyCKHUK Hay4duTCS:

* pacrio3HaBaTh KBAHTOBBIC SBJICHHUS U OOBSICHATH HA OCHOBE MMEIONIUXCS 3HAHWNA OCHOBHBIC CBOMCTBA
WM YCJIOBHS MPOTEKAHUSI STUX SIBIICHUIN: €CTECTBEHHAS U UCKYCCTBEHHAS PAAHOAKTUBHOCTh, BOSHUKHOBEHHE
JUHEHYATOTO CIIEKTPa U3ITYUCHHUS;

* ONUCHIBATh HM3yYEHHbIE KBAHTOBbIE SBIIEHUS, MWCIONB3YsS (U3HUECKUE BEIMYUHBL: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI M YaCTOTA CBETA, IIEPUO/T TIOJypacia/ia; Py ONMUCAHUH ITPABUIHHO




TPAKTOBAaTh (DU3MUYECKHUN CMBICT HCIIOJNB3YeMBIX BEIHYHMH, WX OOO3HAYCHUS W CIUHUIBI W3MEPEHUS;
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PH3MUECKYIO BETUUUHY C JIPYTHMMHU BEJIMYMHAMH, BBIYUCIISTH
3HaYeHUE (PU3NICCKON BETUIHHEI;

* aHAJIM3UPOBATh KBAHTOBBIC SBJICHUS, HCIIOJIB3Ys PU3NICCKUE 3aKOHBI U TIOCTYJIATHI: 3aKOH COXPaHCHUS
SHEPTHUH, 3aKOH COXPAHEHHS STIEKTPHUUECKOT0 3apsi/ia, 3aKOH COXPaHEHHsI MAaCCOBOTO YUCIIA, 3aKOHOMEPHOCTH
W3ITyYCHUS U TIOTJIOICHUS CBETa aTOMOM;

* pa3IM4aTh OCHOBHBIE IPU3HAKH IJITAHETAPHOW MOEITH aTOMa, HyKIIOHHOHM MOJICITH aTOMHOTO SI/Ipa;

* IPUBOJIUTH TIPUMEPHI MPOSIBIICHUS B MPHPOJC W NMPAKTHUYECKOTO UCIOIL30BAHUS PATUOAKTHBHOCTH,
SIIEPHBIX U TEPMOSTICPHBIX PEAKIIHH, THHEHYATBIX CIIEKTPOB.

Buinycknux nonyyum 603mMo#CHOCIb HAYUUMBCA:

* UCNOIL308AMb NOJYYEHHbLE 3HAHUSL 8 NOBCEOHEGHOU JHCUSHU NPU 0OpaweHuu ¢ npubopamu (cuemuux
UOHUBUPYIOWUX Yacmuy, 003umemp), Ol COXPAHEHUs 300p08bs U COOMOOEHUs HOPM IKOJIO2UYECKO20
nogeoeHUst 8 OKpycarouell cpeoe;

* COOMHOCUMb IHEPIUIO CEA3U AMOMHBIX 510ep ¢ 0eheKmoM MACChL,

* IPUBOOUMb NPUMEPDI BIUAHUA PAOUOAKINUBHBIX UTYYEHUL HA HCUBLLE OPLAHUMbL, NOHUMAMb NPUHYUN
oeticmaus 0o3umempa,

* NOHUMAMb IKONI02UYecKUe NPobeMbl, 603HUKAIOWUE NPU UCHONb308AHUU ATNOMHBIX INEKMPOCAHYULL,
U nymu peweHusi Smux npooiem, nepcneKmuesbl UCNOIb308aHUS YRPABTIAEMO20 MEPMOSOEPHO20 CUHMESA.

DJIeMeHTbI ACTPOHOMHUU

BBITTyCKHUK HAyYUTCS:

* pa3nuyaTh OCHOBHBIE MPHU3HAKU CYTOYHOTO BpalleHus 3BE3MHOTO Heba, nBrkeHus Jlynsl, ComHIa U
TUTAHET OTHOCUTEHHO 3BE3T;

* MOHUMATD PA3TTUIHS MKy TSIIMOIICHTPUICCKON U TeOIICHTPUIECKON CHCTEMaMHt MHUPA.

BoinyckHUK nomyyum 603MoMCHOCHb HAYYUMbC:

* YKa3vleamsv obwue ceoUCmMea u OMaUdUs NiaHem 3eMHOU SPYNNbl U NIAAHEeM-2USAHMO08, MAbIX Mmejl
Conneunoti cucmemvl U OONLUWUX NIAHEM, NOJAb308AMbCL KAPMOU 36€30H020 Heba Npu HAOIOOEHUsX
36€30H020 Heba;

* paziuyames OCHOBHLIE XAPAKMEPUCTUKU 3830 (pasmep, yeem, memnepamypa), cOOMmHOCUMb yeem
38€300bl ¢ eé memnepamypot,

* pazauyams cunomeswvl 0 npoucxoxcoeruu ConrHeuHol cucmemoi.




2. COAEPKAHUE YYEBHOI'O IIPEJIMETA, KYPCA

QDu3uka u uzuueckue memoowvl U3yUeHUA NPUPOObL

®dusuka — Hayka o npupojne. Ousnyeckue tena u spieHus. Habmonenue m onmcanue Qu3nyeckux siBIeHUU. OU3NUECKUI IKCIIEPUMEHT.
MogenupoBaHue SBICHUN U 00BEKTOB MpUpoAbl. PU3NUECKUEe BETUUMHBI U UX W3MEpeHHe. TOYHOCTh U MOrPEeIIHOCTh U3MepeHuil. MexayHapoaHas
cucrema enuHul. Pusmyeckue 3aKOHbl M 3aKOHOMepHocTH. Pu3nka M TexHuka. Hayunblii meton mnosHanus. Ponp ¢usuku B QopmMupoBaHuuU
€CTECTBEHHOHAY4YHOU IPAMOTHOCTH.
Jlemoncmpayuu.
HaGmonenus puznyeckux sBIEHUI: CBOOOHOTO MaJACHUS TeJ, KoJieOaHU MasTHUKA, MPUTSHKEHUSI CTAJIbHOTO 11apa MarHUTOM, CBEUEHHSI HUTH
AJIEKTPUYECKOM JIaMIIbl, HJIEKTPUUECKON UCKPBHI.
Jlabopamopmwvie pabomsi u onvimoi:

1. N3mepenue paccTosHui.
2. W3mepenue BpeMeHN MEXy yIapaMHt ITyJibca.
3. OnpeneneHne HEHbI JeNIeHHs IKaJIbl U3MEPUTEIBHOT0 IpUOopa.

Mexanuueckue agnenus.

Mexanunueckoe ABWXeHHE. MaTepualibHas TOUKa Kak Mojeib (u3ndeckoro tena. OTHOCUTENBHOCTh MEXaHWYECKOro ABmxeHus. Cucrema
orcuera. OU3NUECKUE BETMUMHBI, HEOOXOAUMBIE JIJIs1 OMMCAHUS JBMXKEHUS U B3aUMOCBS3b MEXKAY HUMH (IIyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE,
BpeMsl IBI)KEHUS ). PaBHOMEpHOE 1 paBHOYCKOPEHHOE NMPSIMOJIMHENHOE ABHKEHNE. PaBHOMEpHOE JBM)KEHUE 110 OKPYKHOCTH.

Ilepsriii 3akoH HeroTona u nHepnus. Macca Tena. [InotHocts BemectBa. Cuna. Enununel cuinel. Bropoit 3akoH Hetotona. Tperuii 3akoH
Herotona. CBobGomnoe manenue ten. Cuma TsokecTH. 3aKOH BeceMHupHOro TsaroteHus. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. HeBecomocTs. CBsizb
MEX/1y CUJION TSDKECTH M Maccoil Tena. Jlunamometp. PaBHoxelicTBytomas cuna. Cuiia Tpenus. Tpenue ckonbxkenus. Tpenue nokos. Tpenue B npupoe
U TEXHUKE.

HNmnynbe. 3akoH coxpaHeHus: uUMIyjbca. PeakTuBHOe nBmxkeHue. Mexanuueckas pabora. MourHocTs. OHeprus. [loreHumansHas u
KHMHeTH4eckas sHeprus. [IpeBpanienue olHOro BU/1a MEXaHUYECKOM YHEPTUU B IPYroil. 3aKOH COXPAaHEHHUsI OJTHOM MEXaHUYECKOW SHEPTHH.

IIpocTsie MEXaHU3MBI. Y CJIOBUS paBHOBECHS TBEPAOTO Tejla, UMEIOILET0 3aKPEIUICHHYIO OCh ABMXKEHUA. MoMeHT cuibl. [lenmp msaosicecmu mena. Peryar.
PaBHOBecue cuit Ha peruare. Peiuaru B TexHuke, ObITy U nipupoie. [loaBKHbIE U HEOABUXHbBIE 010KHU. PaBeHCTBO pabOT NpH HCTIOIB30BaHUH MTPOCTHIX
MEXaHU3MOB («30JI0TO€ MPABUIO MeXaHUKI»). KoapuuueHT none3Horo necTBus MexaHu3Ma.

JHaBnenue TBepabIX Ten. Enunuibl u3mepenus nasieHus. CriocoObl n3MeHeHus naBiieHus. JlaBieHue xuakocted u razo 3akoH [lackas.

JlaBiieHue )XUIKOCTH Ha JHO U cTeHKHU cocya. Coobmatomuecs cocyibl. Bec Bo3ayxa. ATmMocdepHoe naBnenue. Mzmepenue atMmocepHOro JaBiaeHHUs.



OmnpiT Toppuuemn. bBapomerp-anepous. ATMochepHoe AaBIeHHE Ha Pa3IMYHBIX BhICOTaX. | napaBinyeckiue MexaHu3Msl (pecc, Hacoc). [laBienue
KHUJIKOCTH U rasa Ha IOrpyKeHHOE B HUX Teslo. ApxuMenoBa cuia. [InaBanue ten u cynos Bo3nyxomasanue.

Mexanndeckue konebanus. [lepuon, yacrtora, aMruntya kojneOanuil. Pezonanc. Mexannueckue BOJIHBI B OJJHOPOJIHBIX cpeniax. J{inrHa BOJIHBIL.
3BYK KaKk MEXaHMUYecKasl BOJIHA. [ pOMKOCTb 1 BbICOTa TOHA 3BYKa.
Jlemoncmpayuu.

1. PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE.

2. 3aBUCUMOCTb TPAEKTOPUH JABHKEHUS TeJa OT BIOOpa Tea OTCUETa.
3. CBoOosiHOE MajzieHue Tell.

4. PaBHOYyCKOpEHHOE TPSAMOIIMHEMHOE IBUKEHUE.

5. PaBHOMEpHOE IBH>KEHME IO OKPYKHOCTH.

6. SIBrieHNE UHEPLIUH.

7. CpaBHeHHE Macc TeJ € IOMOILBIO PABHOILJIEUYHX BECOB.
8. CpaBHeHME Mace IBYX TeJl IO UX YCKOPEHUSAM IIPU B3aUMOJICHCTBUU.
0. N3mepenue cuibl o aedopMariuu npy>KuHbI.

10. Tpernii 3axoH HeroToHa.

1. CBoiicTBa CHJIBI TPEHUS.

12. CrnoseHnue cu.

13. SIBneHnE HEBECOMOCTH.

14. PaBHOBecHe Tena, UMEIOLIETO OCh BPALLICHHUS.

15. bapomerp.

16. OmeiT ¢ mapom Ilackans.

17. I'unpasnuueckuii mpecc.

18. OnbIThI ¢ Be€pkoM Apxumena.

19. PeaktnBHOE NBM>KEHUE.

20. [IpocThie MEXaHU3MBL.

21. Habmonenue konebanuii Te.

22. Hab6mronenne MexaHMueCKUX BOJIH.

Jlabopamopmwsie pabomsl u onvimoi:

N3mepenune ckopocTr paBHOMEPHOTO JIBUKEHUSI.

N3mepenue maccel Tena.

N3Mepenne mimoTHOCTH TBEPAOTO TENA.

N3MepeHne mIoTHOCTH KUJIKOCTH.

HccnenoBanue 3aBUCUMOCTH yJIMHEHUSI CTAIbHOW IPYKUHBI OT IPUIJIOKEHHOM CHUJIBI.
CroxeHue cuJjl, HapaBJIECHHbBIX BIOJIb OJHOMN MPSIMOM.

A



7. CrnosxeHue cuil, HalpaBJICHHbIX 0] YTJIOM.

8. N3Mepenus cuit B3aMMOACHCTBUS IBYX TeTl.

9. HccnenoBanue 3aBUCUMOCTH CHIIbI TPEHUS CKOJIBKEHHUSI OT IJIOIIAAN CONPUKOCHOBEHMSI TEJT U CUJIBI HOPMAJIBHOT'O JIaBJICHHUS.
10. W3mepenne aTMOChepHOTO JaBICHUS.

1. HccnenoBanue yciioBuil paBHOBECHS pblUara.

12. Haxoxnenue nueHtpa TSKeCTH IMII0CKOro Tena.

13. N3mepenune apxumea0BON CUIIBL.

14. N3mepenne noTeHIMalIbHON SHEPTUH TEJIA.

15. M3mepeHne NoTeHIMaNbHOM SHEPTUH YIPYTOi 1ehopMalivy Mpy>KUHBIL.
16. N3mepenne KII/] HakIOHHOM TIIOCKOCTH.

17. N3yuenune koneOaHn MasiTHAKA.

18. WccnenoBanus npeBpamieHus: MEXaHUYECKON SHEPTUH.

Tennoevie agnenusn

Crtpoenue BemiecTBa. ATOMBI M MOJEKYJbl. TemnsaoBoe ABHXKEHHE aTOMOB U Mojekyl. Juddysus B razax, KUAKOCTSIX U TBEPHABIX TeJax.
bpoynoeckoe osudicenue. Bzaumopaenicteue (IPUTSHKEHUE U OTTAJIKUBAHUE) MOJIEKYJI. ArperaTHble COCTOSIHUS BellecTBa. Pazianuue B CTpOeHUN TBEPIBIX
TeJ, )KUAKOCTEH 1 ra3os.

TennoBoe paBHoBecue. TemnepaTypa. CBs3b TeMIEpaTypbl CO CKOPOCTBIO XaOTHUECKOTO IBM)KEHUS YacTHll. BHyTpennsas sHeprus. Pabota u
Tervioneperada Kak crocoObl M3MEHEHHUs1 BHYTpeHHeH sHeprum Tena. TemonpoBonHocTh. Konsekuus. M3mydenue. Ilpumeps! Temnonepenauu B
npupose U TexHuke. KonmdecTBo TEIOTHI. Y €NbHAsl TEIUIOEMKOCTh. YJ€lIbHAs TEIUIOTa CrOpaHUs TOIUIMBA. 3aKOH COXPAHEHMsI U IPEBPALICHUS
SHEPruM B MEXaHMUYECKHUX M TEIUIOBBIX Ipoleccax. [lnaBineHne u oTBepAeBaHle KPUCTAIMYECKUX Tell. Y IeNbHas TeIuioTa miasienus. Mcnapenue u
KoHAeHcauud. [lornomenne sHeprun npu HUCHAPEHMH XUAKOCTU W BBIIEICHHME €€ IPHU KoHJAeHcaluu napa. Kumenue. 3aBUCMMOCTb TEMIIEPATyphI
KHUIIEHUS OT JaBjieHus. Y AelbHas TeIuioTa Mapoodpa3oBaHus U KOHIeHcauu. BiaxHocTh Bo3ayxa.

Pabora raza npu pacmmpenuu. I[IpeoOpazoBaHusi HEPrUM B TEIJIOBBIX MallMHAaX (MapoBas TypOMHA, JBUTaTellb BHYTPEHHETO CrOpaHMUs,
peakTuBHbIN aBurarens). KIIJ{ TeroBoit MammuHbl. Jkonocuueckue npobaemsl UCHONb308AHUS MENTIO0BbIX MAUUUH.

Jlemoncmpayuu.

[TpuHIIMT 1ECTBUSI TEPMOMETpA.

TermionpoBoAHOCTb PA3IMYHBIX MATEPHAIIOB.

KoHBek1Ms B )KUIKOCTSX U ra3ax.

Temmonepenaya myTéM U3ITy4EHUSI.

SIBneHue ucnapeHus.

ITocTossHCTBO TEMIIEpaTYpBl KUIIEHUS KUAKOCTHU IIPU MOCTOSTHHOM JIaBJICHHH.
ITonmxeHne TemnepaTypbl KUIIEHUS KUAKOCTHU IPU MOHMKEHHOM JaBJICHHH.
HabmtoneHue KoHieHcaluy apoB BOJbI HA CTAKAHE CO JIBIOM.

XN RO =



9 Juddy3us B pacTBOpax u razax, B BOJe.

10. Mopaenb Xa0THYECKOT 0 ABUKEHUS MOJIEKYJT B Ta3e.

1. Mopenb OpOyHOBCKOTO JIBUKECHHUSI.

12. CuermieHue TBEPABIX TEL.

13. [ToBbI1IEHME AABIEHUS BO3AyXa IIPU HATPEBAHMH.

14. JlemoHCTpanust 00pa3ioB KPUCTALTHIECKUX TE.

15. JleMoHCTpanus MoJieNield CTPOCHUS KPUCTATUTMYECKHUX TeJl.

16. JleMOHCTpanus pacIIMpeHust TBEPAOTO Teja IIPU HarpEBaHUU.

Jlabopamopmwsie pabomsi u onvimoi:

N3yuenue siBieHUs TEII000MEHA IPU CMEITUBAHUH XOJI0THON U TOPSYEH BOJIBI.

HaGmronenne n3menennii BHyTpEHHEH YHEPTHH Tella B pe3ysIbTaTe TEIIonepeiadd U paObOThl BHEITHUX CHIL.
N3mepenue ynenpbHON TEMI0EMKOCTH BELLIECTBA.

HccnenoBanue nporecca UCIIapeHus.

N3mepenue BiaxkHOCTH BO3AyXa. OMBITHI 10 OOHAPYKEHHIO JEHCTBUS CUI MOJIEKYJISIPHOTO MPUTSKECHHUS.
HccnenoBanue 3aBUCUMOCTH 00bEMa ra3a OT TEMIIEPATYPhI IIPH MIOCTOSHHOM JIaBJICHHUH.

BripamyBanue KpuCTalsIOB TOBAPEHHOW COJIM WJIM caxapa.

NNk~

DnexkmpomazHummvle A61€HUA

Onextpusarys Gu3nveckux Tell. B3anMopaeicTBre 3apsiKeHHBIX Tel. JlBa poja 3JIeKTPUIECKUX 3apsaoB. J[emuMOoCTh AIIEKTPUIECKOro 3apsija.
DNeMEHTapHBIN SJEKTPUUYSCKUMA 3apsii. 3aKOH COXpaHEHUsS AJICKTPUYECKOro 3apsaa. [IpoBOAHMKH, MOJYIPOBOJHUKH M H30JIATOPHI AJICKTPUYCCTRA.
DIEKTPOCKOI. DJIEKTPUUECKOE ToJie KaK OcOoObI BUI Marepuu. Hanpsowcennocmv snekmpuueckoeo nois. J|edcTBHUE 3JIEKTPUUECKOTO TOJIS Ha
ANEKTPUIECKHUE 3apsbl. Kondencamop. DHepeus snekmpuieckoco nojisi KOHOeHCamopa.

DnekTpuyeckuil ToK. ICTOYHUKH 37€KTPUUECKOT0 TOKA. DJIEKTpUUECcKas Lelb U €€ COCTaBHbIC YacTu. HanpasieHue u 1elcTBUS 3JEKTPUUECKOTO
Toka. Hocutenu snexkTpudeckux 3apsiioB B MeTauiax. Cuia Toka. DJIEKTPUUYECKOE HANpPsDKEHHE. DJIEKTPUUYECKOE COMPOTUBIICHUE TPOBOIHUKOB.
EnuHu1bl COPOTUBIICHUS.

3aBHCUMOCTD CHJIBI TOKA OT HanpspkeHus1. 3akoH Oma J1d yyacTka 1enu. Y aenbHoe conpoTtupieHue. Peoctatel. [locnenoBarenbHoe coeTUHEHUE
npoBoAHUKOB. [lapanienbHoe coeAMHEHNE TPOBOTHUKOB.

PaboTa amekTpuueckoro mojs Mo MEPEMEIICHHIO AJICKTPHYECKUX 3apsaoB. MOITHOCTh 3JIEKTPUYECKOTOo TOokKa. HarpeBaHue NpOBOJTHHKOB
AIEKTPUUYECKUM TOKOM. 3akoH Jxoyis - JIeHa. DiekTpuueckue HarpeBaTelbHbIE U OCBETUTENIbHBIE TPUOOPHL. KopoTkoe 3aMbIkaHue.

MarnutHoe nosie. UHayKuus MarHuTHOro nodisi. MaruutHoe nojie Toka. OnbsIT Dpcerena. MarHuTHOE MoJjie MOCTOSIHHBIX MarHuTOB. MaruuTHoe
noJie 3eMiid. DJIEKTPOMArHUT. MarHuTHOE 1oJie KaTylKy ¢ TOKOM. [I[pruMeHenue anekTpoMaruuToB. JlelicTBre MarHUTHOT'O 110JIs Ha IPOBOJIHUK C TOKOM
U ABWXKYILYIOCS 3apsbKeHHYI0 yactuny. Cuna Amnepa u cuna Jlopenya. dneKTpoaBUrarelib. SBlIeHHe AIeKTpOMarHuTHON nHAYKIusA. OnbiTel Oapases.



OnekTpoMarHuTHbeIe KonieOaHus. Konebamenvhvili Konmyp. Onexmpocenepamop. Illepemennviti  mok.
ANEKTPUYECKOM HHEPruM Ha pPACCTOSIHHE. ODJIEKTPOMArHUTHBIE BOJHBI M WX CBOWCTBA. [lpunyunst paouocessu u menesuoenus. Brusnue

INIEKMPOMACHUMHbLX uS’le‘leHuﬁ Ha Jrcusvle opeaHu3mbl.

Jlemoncmpayuu.

1. DneKTpu3aIus Tel.

2. JIBa poJia SIeKTPUYECKUX 3apsIOB.

3. Y cTpoicTBO U AEHCTBUE AIIEKTPOCKONA.

4. 3aKOH COXpaHEHUs AJEKTPUUECKUX 3apsIJIOB.

5. [IpoBOOHUKHN 1 U30IATOPHI.

6. DJNIeKTpOCTaTUYECKass UHIYKIUS

7. YcTpoiicTBO KOHIEHCATOPA.

8. DHeprus 3IEKTPUUECKOTro MoJIs KOHIEHCATopa.
9. HcTOYHMKY ITOCTOSIHHOTO TOKA.

10.  M3mepeHue cuibl TOKa aMIIEPMETPOM.

11. N3mepenue HanpsKeHUs BOJIbTMETPOM.

12. Peocrtar u MarasuH CONPOTHUBIICHUH.

13.  CsaoiicTBa 0JIynpOBOAHUKOB.

14. OmneIT Dpcrena.

15. MarsHuTHOE MOoJ€ TOKA.

16. JleficTBHE MarHUTHOTO I10JIs1 HA IIPOBOJHUK C TOKOM.
17. VY CTpoICTBO ANIEKTPOABUraTES.

18.  DnexkTpomMarHuTHask HHIYKIHS.

19.  IIpaBuio JleHua.

20. YeTpoiicTBO reHepaTopa MOCTOSIHHOTO TOKA.
21. YcrpolicTBO reHepaTopa epeMeHHOT O TOKa.
22.  YcrpoiicTBo TpaHcopmaTopa.

23.  CpoiicTBa 2JEKTPOMAarHUTHBIX BOJIH.

24.  TlpuHnun neicTBus MUKpO(OHA K TPOMKOTOBOPHUTEIIS.
25.  IIpuHLHUIIBI PaJUOCBS3H.

26.  IIpsamonuHeliHOE paclpOoCTPAHEHHUE CBETA.

27.  OtpaxeHue cBeTa.

CBer — snekTpomMarHuTHas BosiHa. CKOpocTh cBeTa. MIcTOUHMKHM cBeTa. 3aKOH MPSIMOJIMHEHHOIO paclpoCTpaHEHHE CBETA. 3aKOH OTPAKEHHS
cseta. [1mockoe 3epkano. 3akoH npenomieHus ceera. JIna3pl. @OKycHOE PacCTOSIHHE M ONITHYECKas crila JIMH3bL. M300pakeHue mpeaMeTa B 3epKajie u
muH3e. Onmuyeckue npubopul. a3 kak ontuyeckas cucreMa. /lucnepcus ceeta. Mumepgepenyus u ougppaxyus ceema.

Tpancpopmamop. Ilepenaua



28.
29.
30.
31.
32.
33.
34.
35.

IIpenomienue csera.

Xox myueld B coOuparoiei JuH3e.

Xox my4yel B pacCeUBarOILEH JIMH3E.

[Tonmyuyenne n300pakxeHUH € MOMOIIBIO JINH3.

[Tpuntun nefcTBUs MPOSKIIMOHHOTO arnapara u ¢oToanmnapara.
Monpens riasa.

Jucnepcus 6enoro ceera.

[Tonyuenue Genoro cBeTa MpH CIOKEHUH CBETa Pa3HbIX 1IBETOB

Jlabopamopuvie pabomol u onvimul:

XN R WD

OnbIThI 0 HAOMIOIEHHIO 3JIEKTPU3ALIUMY TEJ IIPU COTPUKOCHOBEHUHU.
[IpOBOTHUKY U TUAJEKTPUKH B DIIEKTPUUECKOM ITOJIE

CO6opKa 1 UCTIBITaHUE IEKTPUUYECKON LIEMTU TOCTOSIHHOTO TOKA.
N3mepenue cuibl 3JIEKTPAUYECKOr0 TOKA.

W3MmepeHnue 351eKTpUUEeCKOro HaIpsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA B TPOBOJHUKE OT HANPSKEHUS.
HccenenoBanue 3aBUCUMOCTH JIEKTPUYECKOTO CONIPOTUBIICHUS ITPOBOIHUKA OT €0 JJIMHBIL, IUIOIIAAH IIONIEPEYHOT0 CEUEHMs U MaTepHalla.
W3MepeHne 311eKTpUYECKOr0 COPOTUBIIEHHS IPOBOIHHUKA.

N3yyenne nociaenoBaTesbHOrO COEAMHEHNS IIPOBOIHUKOB.

N3ydenne napaienbHOro COeAMHEHNS IPOBOIHUKOB.

N3mepenne MOIHOCTH 3JIEKTPUYECKOT0 TOKA.

HccnenoBanue SBJIEHNSI MATHUTHOTO B3aUMOAECHCTBHSI TEIL.
HccnenoBanue siBIeHUs HAMarHUYMBaHWs BEILECTBA.

HccenenoBanue AeMCTBUS 3JIEKTPUYECKOrO TOKA HA MATHUTHYIO CTPEIIKY.
N3yueHne neicTBUS MarHUTHOTO I10J1s1 HA IIPOBOJAHUK C TOKOM.
N3yyenue npuHOUna JeHCTBUS MIEKTPOJABUTaTEIS.

N3yudeHue siBiIeHUs 3JEKTPOMArHUTHON UHYKIIHH.

W3ydenue paboThl 3J1€KTPOreHepaTopa MOCTOSTHHOTO TOKA.

N3y4enue siBIeHNs paclIpoOCTpaHEHHS CBETA.

HccenenoBanue 3aBUCUMOCTH yIJla OTPAKEHHUs OT yIJla ITaJIeHUs CBETa.
M3yudenue cBOWCTB H300pakeHUs B IIOCKOM 3epKaJe.

N3mepenne GoKyCHOTO pacCTOSTHHUS COOMPAFOTICH JIH3HI.

[Tomydenue n300paXkeHui ¢ MOMOIIBI0 COOMPAIOIIEH TUH3BIL.
HabutoieHue siBneHus AUCIIEPCUH CBETA.



Keanmoevie aénenusn

Crpoenue atomoB. [1nanerapHas Mozaens aroma. KBaHTOBBINM XapakTep MOIVIOIIEHUS U HCITyCKaHUs CBeTa aToMaMHu. JInHeldaTble CeKTphI.
OmnsiThl Pe3epdopna.

CocraB aTomMHOTrO siipa. [IpoTOH, HEHTPOH U AIEKTPOH. 3aKOH DUHINTENHHA O IPOIOPIHOHATIBHOCTU MacChl ¥ SHEPTUH. [Jechexm macc u snepeus
ceasu amomuuix Adep. PannoaktuBHOCTh. Ilepmon momypacnana. Anbda-uznyuenue. bema-uznyuenue. I'amMma-uzinydeHue. SlnepHble peakiyu.
Hcrounuku 3neprun ConHIa U 3Be3]. SlnepHas sHepreTuka. Jxonocuueckue npobiemvl pabomvl amomuslx snekmpocmanyui. Jlosumerpus. Brusanue
PAOUOAKMUBHBIX UZTYYEHUL HA JHCUBbLE OP2AHUIMDL.

Jlemoncmpayuu.
1. HaGmronenue Tpekos anbga-gacTuil B kamepe Bunmbcona.
2. Y CTpoiCTBO M NPUHIIMI JEUCTBUSA CYETYMKA HOHUZUPYIOITUX YACTHIL.

3. Jlo3umerp.

Jlabopamopuvie pabomol u onvimul:

1. W3mepeHne a1eMeHTapHOTO dIIEKTPUIECKOTO 3apsijia.
2. HaOmnroeHune TuHEHYaThIX CIIEKTPOB M3ITYYCHUS.

Cmpoenue u r60110uyusn Beenennoi
I'eonenTpryeckas 1 reMoLeHTpuYecKas cucreMbl Mupa. @usndeckas npupoaa HedecHbIx Tes1 ConHeuHol cucteMsl. [IpoucxoxaeHue
Conneunoii cucrembl. ®usnyeckas npupoaa Comnuua u 38e31. Ctpoenne Beenennoit. DBomonus Beenennoit. ['unoresa bosnbioro B3peisa.

Jlemoncmpayuu.
1. AcTpoHOMHYECKHE HAOIIOICHUS.
2. 3HAKOMCTBO C CO3BE3IUSAMHU U HAOIIOIEHUE CYyTOYHOTO BpallleHus 3BE3JHOTO Heda.
3. Ha6monenue neuxenus Jlynsl, CosiHIIa ¥ TUTAHET OTHOCUTEITLHO 3BE3.
TEMATUYECKOE IINTAHUPOBAHHUE
C YKa3aHHEM KOJIMYeCTBA YaCOB, 0TBOIUMbIX HA OCBOEHHE KAKI0i TeMbI.
7 kaacce, 102 gyaca
Tema | Bun nessreabHOCTH

Tema 1. BBenenue (4 yacoB)

OOBICHATH, ONMUCHIBATh (U3UYECKUE SBICHUS, OTINYATh (U3UUECKUE SBJICHHS OT XUMHUYECKUX; TIPOBOJUTH HAOIIOICHHUS
duzuueckue (UBUYECKUX SIBJICHUHN, aHAIM3UPOBATH M KJIACCU(UIIUPOBATH UX, PA3INYaTh METOIbI U3YUCHUST (DU3UKH.

N3mepsaTh paccTosiHUsSA, MPOMEXYTKH BPEMEHHU, TEMIIepaTypy; oOpadaTsiBaTh pe3ysIbTaThl U3MEPECHHM; ONPEACIATh IICHY
JICTICHUS IIKaJIbl U3MEPUTEIBbHOTO MWJIMHAPA; HAYUYUTHCS TOJIb30BATHCS U3MEPUTEIBHBIM HUJIUHAPOM, C €T0 MOMOIIBIO

ee/iuvduUHnbl




u ux OTIpENeNIATh 00BEM JKUAKOCTH; NEPEeBOJIUTH 3HAa4YCHUs (Qu3nueckux BenuduH B CH, ompenensTs MOTrpelrHOCTh HW3MEPEHUsI.
uzmepenue 3anuceiBaTh pe3yJbTaT U3MEPEHUs € Y4eTOM HorpemHocTd. Haxoaute neHy JeneHust J1ro00ro M3MEpUTENbHOro Hpudopa,
(4 uacoe) NPEJCTaBIATh Pe3yJbTaThl W3MEPEHHWH B BHJE TaONUI, AaHAIW3UPOBATH pE3yJIbTaThl IO ONPEACICHHUIO LEHBI JIEICHUS
M3MEPUTENIBHOTO PpUOOpa, AesaTh BEIBO/bI, pa0OTATh B IPYIIIE.
JlabopaTopnas pabora Ne 1 «OnpeneneHue LeHb! JeJIEHU U3MEPUTEIBHOTO IPUOOpay
Bb1ensaTe OCHOBHBIE 3Tallbl pPa3BUTHUS (PU3MUECKON HAYKH U Ha3bIBaTh MMEHA BBIJAIOLINXCS YUEHBIX; ONPEAEISATh MECTO
(bU3MKN KaK HAYKH, J1€1aTh BBIBOJBI O Pa3BUTUH (PU3MUECKON HAYKU U €€ JOCTIKEHHSIX.
CdhopmupoBaTh MpeacTaBIeHHEe O  CBS3U (PU3UKU M TEXHUKHU C OKpYyXkaromei cpenoit. [lokaszare, uro ¢usnka momoraet
HaOJII01aTh 32 IPUPOTHBIMU SBJICHUSIMHU, UCTIONB30BATh UX, 3alIUIIATH TIPUPOJTY.
Tema 2. [lepBoHayajbHbIe CBeJeHUSI 0 CTPOeHNH BemecTBa (7 4acoB)
Cmpoenue OOBSICHATD OTIBITHI, TOITBEPIKAAIOIIIE MOJIEKYJIIPHOE CTPOSHHE BEIIECTBA, OPOYHOBCKOE JIBIKEHHE; CXEMATHUECKU
sewecmea n300pakaTh MOJIEKYJIbI BOJIbI M KMUCIOPOAA; ONPEEIIATh pa3Mep MajbIX TeJl; CPAaBHUBATh pa3Mephbl MOJIEKYJI Pa3HbIX BELLIECTB:
(7 wacos) BOJIblI, BO3/1yXa; OOBACHATH: OCHOBHbIE CBOMCTBA MOJIEKYJI, (PU3HUECKUE SBJIECHUS HA OCHOBE 3HAHUN O CTPOECHUU BEIIECTBA

H3mepsaTh pa3Mepbl MaJIbIX TEJI METOJOM PSI0B, PA3IHUaTh CIIOCOOBI H3MEPEHHS Pa3MEPOB MAIIBIX TEJI, IPEACTABIATh
pe3yJIbTaThl U3MEPEHUI B BUJI€ TAOJMIL, BBIIIOJIHATD UCCIIE0BATEIbCKUN SKCIIEPUMEHT 110 OIPEIEIICHUIO PAa3MEPOB MAJIbIX TE,
JieTaTh BBIBOJIBI; pab0TaTh B TPYyIIIIE.

JladopaTopnasi pa6ora Ne 2 «OrnipesiesieHre pa3MepoB MaIbIX T

OObsicHATH sBICHUE MU((y3UHN 1 3aBUCHMOCTH CKOPOCTH €€ POTEKaHUs OT TEMIIePaTyphl Teja; NPUBOJUTH IPUMEPHI
QG dy3un B OKpyXKarolieM MUpe; HaOI01aTh porecc 00pa3oBaHUs KPUCTAIUIOB; aHAIM3UPOBAThH PE3YJILTAThI OIBITOB O
JBIDKEHUIO U dy3un, 1enaTh BEIBOABI.

HpOBOI[I/ITB u OGBHCHSITB OIIBITHI 110 O6Hapy7i(eHI/IIO CHJI B3aMMHOTI'O TPUTSDKCHUA U OTTAJIKUBAHUSA MOJICKYJI; 06'LSICH$ITB
OIIBITHl CMAQUMBAHMS U HECMAYMBAaHUS TEJT; HAOIIOAaTh U UCCIIEI0BATh SIBICHHE CMAUNBAaHHS M HECMAaYUBaHUS TeJ, OOBSICHATH
JAHHBIC ABJICHHUA HAa OCHOBEC 3HAHUH O B3aHMO[[efICTBHPI MOJICKYJI, TPOBOAUTDL SKCIICPUMCHT IO O6Hapy>KeHI/IIO HeﬁCTBHH CHJI
MOJIEKYJIIPHOTO IPUTSDKCHNS, IeNIaTh BBIBOJIBI\

Jloka3pIBaTh HAJIMUKE PA3IU4Msl B MOJIEKYJIIPHOM CTPOEHUU TBEPABIX TEJI, KUIAKOCTEN U Ia30B; IPUBOJUTH IIPUMEPHI
MPaKTHYECKOTO MCIIOIB30BAHMSI CBOMCTB BEIIECTB B PA3IMYHBIX arperaTHBIX COCTOSIHUSIX; BBITTOIHSTH NCCIIEIOBATEILCKHH
OKCHCPUMCHT IO USMCHCHUIO arp€raTHOIro COCTOAHUA BOAbI, aHAJIM3UPOBATH €TI0 U ACJIaTh BHIBOABI.

JIBIKeHHne W B3aMMOJICHCTBHE MOJIEKYJ MPUBOIAT K 3arps3HEHHIO IMOYBBI, BO3AyXa, BOJbI. BlMsSHHE aHTPOMOTreHHOTO

dakTopa Ha OKpy)awIiyto cpeay. CriocoObl YCTpaHEHHUS WM YMEHBIIICHUS BPETHOTO BO3ACHCTBUS JICATEIHLHOCTH YElIOBEKa Ha
OKpY>Karolllylo cpeny. BiMsHue HW3MEHEHMH B MPUPOAE HA 3I0POBbE 4YEJIOBEKAa. PacnpocTpaHeHHE BpEIHBIX BELIECTB,
BBIOPOIIIEHHBIX TPOMBIIUICHHBIME MPEANPUATUIMU. OIMACHOCTH HETIPABUIBHOTO IPUMEHEHHUS U XPaHCHHSI MHHEPAIbHBIX
yaoOpeHuit u repouiuaoB. HecmMaunBaeMocTh onepeHus BOAOILIABAIOINX MITUI] BOAOW U CMaYUBaHUE €ro He(hThIO

Tema 3. BzaumoneiicTBue Tea (33 yaca)




Mexanuueckoe
osuicenue
(8 uacos)

OnpenensaTb TPAEKTOPHIO IBUXKEHUS Tea. [[oka3bIBaTh OTHOCUTENBHOCTD ABM)KEHUS T€JIa; IEPEBOJUTH OCHOBHYIO €IMHUILY
IIyTH B KM, MM, CM, IM; Pa3JIn4aTb PABHOMEPHOE X HEPABHOMEPHOE ABM)KEHUE; ONPEIEIIATH TEIO OTHOCUTEIBHO, KOTOPOTO
MIPOMCXOIUT ABMKEHHE; HCIIOJIb30BAaTh MEKITPEIMETHBIE CBSI3U (PU3HKH, reorpaduu, MaTeMaTUKHU: TPOBOIUTH SKCIIEPUMEHT 110
M3Y4YCHHUIO MEXaHUYECKOTO JBY)KCHHS, CDABHUBATH OIIBITHBIC JaHHBIC, 1€JIaTh BHIBOBI.

PaccunteIBaTh CKOPOCTH TEJIA IIPU PABHOMEPHOM U CPEIHEN CKOPOCTH IIPU HEPAaBHOMEPHOM JIBUKCHHU; BBIPAXKATh
CKOpOCTb B KM/4, M/C; aHAIM3UPOBATH TAOIUIIBI CKOPOCTEH; ONPEAEIATh CPEAHIOI0 CKOPOCTh IBUKEHUS 3aBOJJHOIO aBTOMOOMIIS;
rpaduuecku n300paxaTb CKOPOCTh, ONMUCHIBATh paBHOMEpPHOE JBIKeHHUE. [[puMeHsITh 3HaHus U3 Kypca reorpadum,
MaTEMaTUKA

[TpencraBnsaTh pe3yabTaThl U3MEPEHHUH 1 BEIYUCICHUH B BUJIE TAOIHI ¥ TPAUKOB; ONIPENENATh MTyTh, IPOIICHHBIH 32
JTAaHHBIM TPOMEXYTOK BPEMEHH, CKOPOCTH TeJla 10 TpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOI'O IBUKEHUS OT BPEMEHU;
oopMIIATH pacyeTHbIE 3a7aUU

Haxonuts cBsi3b MEXy B3aUMOJEHCTBHAEM TEII U CKOPOCTBIO X ABU)KCHHUS; IPUBOJANUTE IPUMEPBI ITPOSIBICHUS SIBJICHUS
MHEPIUH B OBITY; OOBSICHATH SIBIICHUE HHEPIIMU; IPOBOJAUTH MCCIIEOBATENBCKUN 3KCIIEPUMEHT MO U3yUYSHHIO SIBJICHUS MHEPLIUU.
AHanu3upoBaTh €0 U J1€1aTh BBIBOJBI

OnuceIBaTh ABJIEHUE B3aUMOAEHCTBUS TEN; IPUBOAUTH IPUMEPBI B3aUMOIEHCTBYSI TEJ, IPUBOAAILIETO K U3MEHEHUIO
CKOpOCTH; OOBSICHATB OMBITHI 110 B3aUMOAECHCTBHIO TEJI U 1€7aTh BbIBOABL. HaXoIuTh CBA3b MEXIy B3aUMOJICHICTBUEM TN U
CKOPOCTBIO UX JBHKCHHS; IPUBOAUTH IIPUMEPHI IPOSBICHUS SIBICHUS HHEPLUU B OBITY; OOBSCHATH SABJICHUE UHEPIIUH;
IIPOBOAMTH UCCIIENOBATEIbCKUAN SKCIIEPUMEHT 10 M3YUYEHUIO SIBICHHS HHEPUHMH. AHAJIM3UPOBATh €r0 U 1E1aTh BBIBOBI

ITnomnocmo
eéewecmea
(12 yacoe)

YcTaHaBIMBaTh 3aBUCUMOCTh U3MEHEHHUS CKOPOCTHU JBMKEHHUSI TeJla OT €r0 MacChl; IEPEBOAUTh OCHOBHYIO €TUHHILY MacChl B
T, T, MT; pabOTaTh C TEKCTOM Y4eOHHUKA, BBIJICISTH TJIABHOE, CUCTEMATH3UPOBATh U 0000IIATh, MMOJYYCHHBIE CBEJICHUSI O Macce
Tena, pa3inyaTh HHEPIUIO U HMHEPTHOCTD TeJla

B3BemmBaTh TeNO Ha yueOHBIX BeCaxX M ¢ MX MOMOIIBIO OMPEENIATh MacCy Tela; MOJIb30BaThCsl PA3HOBECAMH;, IPUMEHSTH U
BBIPa0ATHIBATh MPAKTHYECKUE HABBIKA PAaOOTHI ¢ mpubdopamu. PaboTtaTs B rpytie
JladopaTopnasi padora Ne 3 «/3MepeHune Macchl Tela Ha PhIYaKHBIX BECAX)

H3mepsaTs 00BeM Tena ¢ TOMOIIBI0 H3MEPUTETHHOTO IWIHHIPA; U3MEPATh IIIOTHOCTh TBEPAOTO TENA U KUIKOCTH C TIOMOIIBIO
BECOB M M3MEPHUTEIBHOTO IWIMHAPA; aHAIH3WPOBATh PE3yJbTaThl U3MEPECHUM M BBIYUCIICHHWH, JENaTh BBIBOJBI, COCTABIISITH
TabJIUIbl; paboTaTh B TPYIIIIE.

JlabopaTopHnasi padora Ne 4 «M3mepenue oObema Tenay

Vcrnonb30BaTh 3HaHUS U3 Kypca MaTeMaTUKU U (PU3UKH TP pacueTe Macchl Teja, €ro INIOTHOCTH WK 00beMa. AHAIU3UPOBATh
pE3yJIbTATHl, OJyYEHHBIE ITPU PELICHUH 3a]1a4.

OnpenensaTh IVIOTHOCTH BEIIECTBA; aHAIM3UPOBAThH TAOJIIMYHbIE JaHHBIE; IEPEBOIUTH 3HAYEHUE IIOTHOCTH U3 KI/M B I/cM3;
NPUMEHSATH 3HaHUS U3 Kypca MIPUPOJOBEICHNS, MATEMaTHKH, OMOJIOTHH.

OmnpenensTe Maccy Tena Mo ero 00beMy U TUIOTHOCTH; 3aITUCHIBATh (YOPMYJIBI JJIsl HAXOXKACHUS MAcChl Teja, ero o0bema 1
IUIOTHOCTH BelecTB. PaboTaTh ¢ TaOIMUHBIMU TaHHBIMH.




JladopaTopHasi padora Ne 5 «Onpezenenue I0THOCTU TBEPIOTO TEJIa»

Cunvt npupoowt
(13 uacos)

I'padpuuecku, B Macitabe n300pakaTb CUIIy U TOUKY €€ MpuiioxkeHus; OnpeaensTs 3aBUCUMOCTb U3MEHEHHUS] CKOPOCTH TeJla OT
MIPUJIOKEHHOM CHUJIbl. AHAJIM3UPOBATH OIBITHI 0 CTOJKHOBEHUIO IIAPOB, CKATHIO YIIPYTOro Teja U JeJIaTh BIBOJIBI.

OTnuyaTh CUITy YIPYTOCTH OT CHJIBI TSKECTH; rpauuecKky U300pakaTh CHITy YIIPYTOCTH, ITOKa3bIBATh TOUKY MPUIOKEHUS U
HaIpaBJICHUE €€ JCUCTBUS; OOBSCHITh MIPUYMHBI BOSHUKHOBEHHS CHIIBI YIIPYTOCTH. MIPUBOAUTH MPUMEPHI BUAOB ehopMaliuH,
BCTpEYAIOIIUeCs B OBITY, 1€1aTh BbIBO/BI.

JlaGopaTopHnas padora Ne 6 «3mepenne kod3(hHuImeHTa KecTKOCTH Pe3UHBD)

['paduuecku n300pakaTh BEC Tea M TOUYKY €ro MPUIIOKEHHS; PACCUUTHIBATH CUITY TSKECTH U BEC TEJA; HAXOAUTh CBA3b MEXKIY
CHJION TSDKECTH U Maccoil Tena; onpenenaTh CHITy TSHKECTH 110 U3BECTHOM Macce Tella, Maccy Tesla 110 3a/laHHON CHUJIe TSKEeCTH

[IpuBoauTh mpuUMEpsl NPOSBICHUSI TATOTEHUS B OKpyXkaromeMm Mupe. HaxoauTh TOUKy HpPUIOKEHHS M YKa3blBaTb
HalpaBJIeHUE CWIbl TSDKECTH. Pa3nnyarte HM3MEHEHHE CHJIbl TSXKECTH OT YJAJIEHHOCTH IOBEPXHOCTH 3eMiM; Beinenars
0COOEHHOCTH TIJIAaHET 3¢MHOM TPYIIIBI U TUIAHET-TUTAHTOB (pa3inyre U 00IIue CBOICTBA); CAMOCTOSTENILHO PaboTaTh C TEKCTOM,
CHCTEMaTU3UPOBATh U 0000IATh 3HAHUS O SIBJICHUU TATOTEHUS U 1€7aTh BBIBObI.

I'pagynpoBath nNpyKrHY; NOJy4YaTh MIKATY C 3aJaHHOM LIEHOU AENIEHUs; U3MEPAThH CUITY C TOMOUIbIO CUIIOMEPa, MEAULIMHCKOTO
JUHAMOMETpA; pa3indarh BEC TejIa U ero Maccy, MPeICTaBIATh Pe3yJIbTaThl B BUJIE TaOJIHUIl; paboTaTh B TPYIIIIE.

JladopaTopnasi padora Ne 7 «['pagyupoBanue NpyXKUHbI U1 HU3MEPEHUE CUIT TUHAMOMETPOM)

OKCMEPUMEHTATBbHO HAXOAUTh PABHOJEUCTBYIONIYIO JIBYX CHJI; QHAJIM3UPOBATH PE3YyJbTAThl OINBITOB MO HAXOXKICHHUIO
PaBHOJICHCTBYIOIIEH CHIT U JIeNIaTh BBIBOJIBI, PACCUUTHIBATH PABHOACHCTBYIOIIYIO IBYX CHUII

OnuceiBaTh SBJICHHE B3aUMOJEHUCTBHS TEN, MPUBOJIUTH MPUMEPHl B3aUMOJCHCTBUS Tell, MPUBOAAIIETO K H3MEHEHHUIO
CKOPOCTH; OOBSICHITH OMBITHI I10 B3aUMOJICHCTBUIO TEJ U JI€JIaTh BBIBOIBI

OOBSCHATD BIUSHUE CUITBI TPEHUS B OBITY U TEXHUKE; PUBOIUTH IPUMEPHI PA3IMYHBIX BUIOB TPCHUS; aHATU3UPOBATH, 1eIaTh
BBIBOJIBI. MI3MEpATh CHITy TpEeHHUS ¢ MOMOIIbI0 AMHaMoMmeTpa. [IpuMeHaTs 3HaHus U3 Kypca MaTeMaTuku, Gpusuku, reorpaduu.
buonoruu k pemenuto 3agad. OTpadboTaTh HaBBIKM YCTHOTO cyeTa. [lepeBoauTh eMHUIIBI U3MEPEHUSI.

JladopaTopnasi pabora Ne 8 «3yueHue cuibl TpeHUs»

W3MepsTh CUIly TPEHUS! CKOJIBKEHUS; Ha3bIBaTh CIIOCOOBI YBEIMUYEHUS M YMEHBIICHUS CUJIbl TPEHUS; IPUMEHSTh, 3HAHUS O
BUJAX TPEHMSI U CIOCO0AaX €ro M3MEHEHHUs Ha MPAKTHUKE, OOBACHATH SBICHUS, MPOUCXOJSAIINE M3-32 HAUYMS CHUJIbI TPEHUS
aHATM3UPOBATh UX U JIETaTh BHIBOJIBI.

JlabopaTopHnas pa6ora Ne 9 «Onpenenenne k03pPHUIHEHTa TPEHUS CKOIbKCHUSDY

Tema 4. /laBnenue (29 yacoB)

/aenenue zazoe,

Hcuokocmeit u

meepovix mei
(15 uacoes)

[IpuBoguTh TpUMEpPHl U3 TMPAKTHKH MO0 YBEIUYEHHUIO IUIOMIAAM OMOPbl JUIS YMEHBIIEHUs JaBIICHUS; BBIIOIHATH
HCCIIE0BATEIIbCKUI AKCIIEPUMEHT 10 M3MEHEHHIO JTaBJICHUS, aHATU3UPOBATH €T0 M JIeTIaTh BHIBOJIBI.
JlabopaTtopHas padora Nel( «PacueT naBneHus 4emoBeka Ha MOBEPXHOCThY




OTnu4ath Ta3bl MO UX CBOMCTBAM OT TBEPABIX TEI U KUIKOCTEH; OOBICHATH NABJICHHWE ra3a Ha CTEHKH COCYJa Ha OCHOBE
TCOpHU CTPOCHHUA BCIICCTBA, AHAJIM3UPOBATH PE3YJIbTATHI SKCIICPUMCEHTA IO U3YUCHUIO JaBJICHHA ra3a, ACJIaTh BHIBOIbI

OOBSCHATh MPUYHMHY TEpPEeNavn AaBICHHS YXUIKOCTHIO MJIM ra30M BO BCE CTOPOHBI OJMHAKOBO, aHAIM3UPOBATH OMBIT 10
nepeaaye JaBICHUS KUAKOCTBIO M OOBACHATH €ro pe3ynbTarbl. [IpHBOAMTH MpHUMEpHI COOOIIAIONIUXCS COCYIOB B OBITY;
MIPOBOIUTH UCCIICOBATEIILCKUAN KCIIEPUMEHT C COOOIIAOIIUMHUCS COCYIaMH, aHAIIM3UPOBATh PE3YJIbTAThI, IEJIATh BHIBOIBI

Brruucnare mMaccy Bo3ayxa; CpaBHUBATh aTMOC(EpHOE AaBJICHUE Ha Pa3IMYHBIX BHICOTaX OT MOBEPXHOCTH 3eMIIH; OOBIICHATH
BJIMSIHAE aTMOC(EPHOTO HaBIICHHS Ha JKUBBIC OPTaHU3MBI; MPOBOJUTH OMBITHI MO OOHAPYKEHHIO aTMOC(HEPHOTO NaBJICHUS,
U3MCECHCHHUIO aTMOC(bepHOFO JaBJICHUA C BBICOTOfI, AHAJIU3UPOBATD UX PC3YJIbTAThHI U 1CJIaTh BHIBOJBI. HpI/IMeHSITb 3HaHUA, U3 KypcCa
reorpaduu: Npu OOBSICHEHWU 3aBUCHUMOCTH JABJICHUS OT BBICOTHI HAaJl YPOBHEM MODS, MaTEMaTHKHU JJIs pacyueTra JIaBJICHUSI.
N3mepsts aTMocdepHOe MaBieHHe ¢ TOMOIIbI0 6apoMerpa-anepoua; OOBICHATh U3MEHEHHE aTMOC(hEepHOTo TaBICHUS TI0 Mepe
YBEJIMYCHUS BBICOTHI HAJl YPOBHEM MOpSI; IPUMEHSTh 3HAHUS U3 Kypca reorpaduu, Onoaoruu

Boruucnare atMocdepHoe JaBlieHHE; OOBACHATh M3MEPEHHE aTMOC(HEPHOro MaBJICHUS C MoMoulbio TpyOku Toppuuernnu;
HaOJIIOIaTh OMBITHI IO U3MEPEHUIO aTMOC(EPHOTO JABICHUS U JIENIaTh BHIBOMBL. 3MepsATh NaBicHUE C MOMOIIBI0 MAaHOMETPA;
pas3iindyaTb MaHOMCTPHI IO LCJIAM UCIIOJIB30BaHUs; ONIPECACIIATE JABJIICHUC C TIOMOIIBIO MAHOMCTpPA,
[TpuBOANUTE PUMEPHI U3 TPAKTUKHA MIPUMEHEHHUS TOPIITHEBOTO HACOCA M THIPABIMYECKOTO Mpecca; padoTaTh ¢ TEKCTOM
naparpada y4eOHuUKa.

/laenenue
HcuoOKocmu na
nozpyceHHoe 8

Jloka3biBaTh, OCHOBBIBasICh Ha 3akoHe [lackans, cyliecTBOBaHHE BBITAJIKUBAIOIIEH CHJIBI, IEUCTBYIOLIEH Ha TENO; MPUBOAUTH
IIPUMEPBI U3 )KU3HHU, IOATBEPKAAIOLINE CYIIECTBOBAHUE BBITAIKMBAIOIIEH CUIIbL; IPUMEHATH 3HAHUS O IPUUNHAX BOSHUKHOBEHUS
BBITAJIKMBAIOIIECH CUJIbI HA MPAKTUKE

JlabopaTophnasi paGota Ne 11 «OnpeneneHue BbITAIKUBAIOLIEH CIIIBL, ACHCTBYIOLIEN HA NTOIPYKEHHOE B KUAKOCTb TEJION

HCUOKOCHL MeNo
(14 wacos) Fpa(bnquKH,uB MaciTabe n300pakaTh CHIIy U TOUKY €€ MpuiiokeHust; OnpeaensaTh 3aBUCUMOCTh U3MEHEHHUSI CKOPOCTH Tea
OT MPHUJIOKEHHOMN CUIIBl. AHAJTM3UPOBATH OMBITHI IO CTOJIKHOBEHUIO MIAPOB, CKATUIO YIIPYTOTO Teja U JIe7aTh BHIBOJIBI.
3nauenne pabot Apxumena. [Tonstue o BogHOM TpancnopTe. BozmyxoruiaBanue.
JlaGoparopHas padora Ne 12 «BbisicHeHME  YCIIOBHI TIJIaBaHUS Tejla B dKUIKOCTH»
['maBHas npobiieMa - 3al1uTa OKpYy>Karollel Cpe/ibl OT 3arpsi3HEeHUs] HePThIO, MPOAYKTaMU CrOpaHusl IpH padoTe ABUraTeNeH,
cOpocamu 6asIacTHOM BOJBI.
JletarenpHble anmapaThl MOTYT OBITh HCHOJB30BaHBI JJIS OXpPaHbl OKpYXKaloIIeH cpeabl, WX MPUMEHEHHE SKOHOMUT
MIPUPOIHBIE PECYPCHI U HE pa3pyLIaeT IPUPOY.
Tema 5. PaboTa, MoiHOCTDb, YHeprus (18 yacos)
Mexanuueckasn Brruucnsate MexaHU4eCcKy1o paboTy; ONpeaesiTh YCI0BHUsI, HEOOXOAMMBIC JIsl COBEPIIIEHUS MEXaHUYECKON PabOTHI
paooma u BrIaucasTe MOIIHOCTH IO U3BECTHOM paboTe; MPUBOAUTH MPUMEPHI €IMHHI] MOITHOCTH PA3JIMYHBIX TEXHHUYECKUX MPUOOPOB
MOWHOCMb Y MEXaHU3MOB; aHAJIM3UPOBATH MOIIHOCTH PA3IMYHBIX MPUOOPOB; BEIPAXKaTh MOIIHOCTh B PA3JIMYHBIX €IMHUIIAX; TPOBOJANUTH




(12 uacoe)

CaMOCTOSITENIbHO UCCIIEI0BAHUS MOIIIHOCTH TEXHUYECKUX YCTPOUCTB, JeJ1aTh BBIBOIbI

IIpuMeHsITh yCII0OBUS paBHOBECHUS pbluara B IPAKTUYECKUX LENSX: MOAHATHH U IEPEMELLIEHUH I'Py3a; ONPEAEIATH IIEYO CHIIbI;
pewaTh rpaduyeckue 3a1a4n

[TpuBOIUTE PUMEPHI, WILTIOCTPUPYIOIINE KAaK MOMEHT CHJIbI, XapaKTepU3yeT ACHCTBUE CUIIbI, 3aBUCSIIEE U OT MOJYJIS CUJIBL,
U OT ee Tuieya; paboTaTh ¢ TEKCTOM Maparpada yueOHnKa, 0000IIaTh U AeNaTh BEIBOJBI 00 YCIIOBUM PAaBHOBECHS TEIl.
JlabopaTopHnasi paGora Ne 13 «BplsicHEHHE yCIIOBUS PaBHOBECHS pblUara»

[TpuBOANTE pUMEPHI IPUMEHEHUS HETOABUKHOTO U IOJBM)KHOTO OJIOKOB Ha NMPaKTHKE; CPaBHUBATH JEHCTBHE MOJBU)KHOTO
Y HEMOJBUKHOIO 0JIOKOB; paboTaTh ¢ TEKCTOM Maparpada ydeOHUKA, aHAIU3UPOBATh OMBITHI C MOABM)KHBIM M HETIOABHKHBIM
OJIOKaMH U E€IaTh BHIBOJIBI

HaxoauTb HeHTp TSKECTH IIOCKOTro Tena; paboTaTh C TEKCTOM; aHAJIU3UPOBATh PE3YJIbTAThl OMBITOB 10 HAXOXKICHHIO IIEHTpa
TSYKECTH IIJIOCKOTO TeNa U AENaTh BBIBOJbI

VYcraHaBnMBaTh BHJI PAaBHOBECHS 110 MU3MEHEHMIO IOJIOKEHUS LIEHTPA TSHKECTH; MPUBOJIUTH MPUMEPHI Pa3IMYHbIX BUIOB
paBHOBECHSI, BCTPEUAIOIUXCS B OBITY; pabOTaTh C TEKCTOM, IPUMEHSTh Ha MPAKTHKE 3HAHUS 00 YCIOBUHM PAaBHOBECHS TEI.

[IpuMeHATh HABBIKM YCTHOTO CYETa, 3HAHUS U3 Kypca MaTeMaTHKH, OWOJOTHH: NpPU PEIICHHUH KAaYeCTBEHHBIX H
KOJINYECTBEHHBIX 33]a4. AHAJIM3UPOBATh PE3yIbTaThl, IOJIyUYE€HHbIE IIPU PEIICHUH 3a/1a4

ONBITHBIM IIyTEM YCTAHOBUTB, YTO I10JIE3HAsl pabOoTa, BHIIOIHEHHAsS C IOMOIIBIO IPOCTOI0 MEXaHU3Ma, MEHBIIIE IOJIHOM;
aHanusupoBaTh KIIJ[ pazinuuHbIX MexaHU3MOB; paboTaTh B rpyIIe

JlaGoparopnas padora Nel4 «Onpenenenvie K11/ npu noabeme Tena 1o HakKJIOHHOM MIIOCKOCTH»

[TpuBOAMTE IPUMEPHI TEI, 00JIaIAFOIINX MOTEHIIUATBLHON, KHHETHYECKOM YHEpTUei; paboTaTh ¢ TEKCTOM naparpada

Mexanuueckas | yicOHHKa
Inepeus [TpuBoauTH MPUMEpbI PEBPALIEHHA SHEPIHH U3 OJIHOTO BUAA B JpyroH, Tei, 00J1aJalonIX OJHOBPEMEHHO U KHHETUYECKOM
(6 uacos) Y TIOTEHIMAIbHOMN dHEpruei; paboTaTh ¢ TEKCTOM
OTtpaboTKka HaBBIKOB YCTHOT'O CUETa, PEIIEHHUE 3a/1a4 Ha pacyeT padoThl, MOIIHOCTH, SHEPTUU
BbIauciaTe MexaHHYeCKy1o paboTy; OnpeaessiTh YCIOBHs, HEOOX0AUMBIE ISl COBEPUICHUS MEXaHUUECKOH padoThI
BbIuncnare MOITHOCTB O U3BECTHOM paboTe; MPUBOIUTH IPUMEPHI €IMHHI] MOIIIHOCTH Pa3IMYHbIX TEXHUYECKUX TPHOOPOB
¥ MEXaHU3MOB; aHAJIM3UPOBATH MOLTHOCTH PA3JIMYHBIX TPHOOPOB; BBIPAXKaTh MOLUTHOCTH B PA3JIMYHBIX €JMHULIAX; TPOBOAUTH
CaMOCTOSITEJIbHO MCCIIEA0BAaHUS MOIIHOCTH TEXHUYECKUX YCTPOMCTB, JI€NaTh BHIBOJIbI
Tema 6. IIpakTHKyM N0 pemieHuIo 3aa4 (9 yacoB)
Pewenue 3a0au PaccunThIiBaTh CKOPOCTH TEJIa IPH PABHOMEPHOM JIBUXKEHUU U CPEJIHEH CKOPOCTH NMPH HEPABHOMEPHOM JIBUIKEHHH;
(9 uac) BBIpA)KaTh CKOPOCTh B KM/, M/C; OPEAEIATh My Th, IPOMICHHBIH 3a TaHHBIN MPOMEKYTOK BPEMEHU M CKOPOCTh TeJIa 1O

rpaduKy 3aBUCUMOCTH ITyTH PaBHOMEPHOTO JIBH)KEHHUSI OT BPEMEHHU.
OnpenensTh INIOTHOCTH BEIECTBA; IEPEBOUTH 3HAYEHHE TUIOTHOCTHU U3 r/cM3 B kr/M3. Onpenensth Maccy Tena mo ero
00BEMY U IIOTHOCTH; 3aIUCHIBATh (hOPMYJIBI 171l HAXOXKICHHUSI Macchl Tella, ero 00beMa U IIIOTHOCTH BEIIECTB.




PaccunthbiBaTh CUITy TSKECTU U BEC Te€Ja; ONMPENEISATh CHUILY TSKECTH IO MU3BECTHOM Macce Teja, Maccy Teja Mo 3aJlaHHOU
cwiie Tsokectd. Haxoauts cuity ynpyroctu mo 3akoHy ['yka u K03 UIIMEHT *KEeCTKOCTH, CHITy TPEHUs, CUIy ApXHUMeaa uepes
TUIOTHOCTD KUAKOCTH U 00beM Tena. BeIUuchsaTh Maccy BO3ayxa  aTMOC(EpHOE IaBICHHE.

BbruncnsaTe MexaHHMYecKylo paboTy M MOIIHOCTh, BbIpakaTh pabOTy M MOIIHOCTb B Pa3iMuYHbIX enuHunax. [IpumeHsTh

YCJIOBUS PABHOBCCHUA pbldara B IHMPAKTHUUYCCKHUX MLEIAX: NOAHATHU W HNCPEMCUICHHUU I'py3a; OHPCACIATH IJICHO CHJIIBI, PCIIAThb
Fpa(l)I/I‘ICCKI/Ie 3aJa4u. PaccuntriBaTh KHHCTHYCCKYIO U IMMOTCHIOUAJIIbHYIO OSOHCPIruu, YMETh IIPUMCHATH 3aKOH COXPAaHCHHA
MEXaHUIeCKOH OHEPTHHU AJId pCIICHUA paCYCTHBIX 3a71a4.

8 kJiacc, 88 u.

Ne ypoka, Tema

Bun pessreapbHoCTH

Tema 1. TensioBble siBiaeHus (16 )

Buympennasn
IHepeus
(5 yacoB)

O6’I)$ICH$ITI) TCIJIOBBIC SABJICHUSA, XapPaKTCPU30BATH TCIJIOBOC SBJIICHUC, aHAJIU3UPOBATHL 3aBUCHMOCTH TEMIICPATYpPhI TC€jIa OT
CKOpPOCTH IIBUKCHHUsI ero MoJieKys. HaOmojgarh W McCiienoBaTh NMPEBPAIICHUE SHEPTHUHM Tella B MEXaHMYECKHX IpOIeccax.
[IpuBOOUTE IPUMEPBI IPEBPALICHUS YHEPTHUH IIPU NIOABEME TEJa, €r0 NaJeHuu. JlaBaTh onpeneaeHue BHYTPEHHEN YHEPTUH Tella
KaK CyMMbI KHHETUYECKOM SHEPTHH JABMIKEHHSI €T0 YaCTHII U TIOTCHIIMAIBHON SHEPTHU UX B3aUMOJICHCTBUS

OOBSCHATh M3MCHCHHE BHYTPEHHEHW JHEPIHH Tella, KOTJa HajJ HUM COBEpINAIOT paboTy WIIM TEJNO, COBEpIIacT padoTy.
[epeuncnsaTh criocoObl U3MEHEHHsI BHYTpEHHEW dHepruu. [IpuBOIUThE pUMEPhl M3MEHEHUSI BHYTPEHHEH YHEPTUU Tejla IMyTeM
coBepiIeHHst paboThI U Terutonepeaadn. [[pOBOANTE OIBITHI 10 N3MEHEHHIO BHYTPEHHEW YHEPTUH.

OOBSACHATH TETUIOBBIE SIBIICHUS HA OCHOBE MOJEKYJSIPHO-KMHETHYeCKOil Teopuu. [IpuBOAMTH mpUMeEphl TEILUIONEpeaaqu
IMyTEM TCILJIOMPOBOJHOCTH. HpOBO)II/ITI) I/ICCJ'IC)IOBaTeJ'IBCKI/Iﬁ OKCICPUMCHT 11O TCIIOIIPOBOAHOCTHU PAa3JIMYHBIX BECUICCTB U ACIATh
BBIBOJIBI.

[IpuBOIUTE MpUMEPHI TEIUIONEPEIayr MyTeM KOHBEKIIMHU M W3NyueHUs. AHAIU3UPOBaTh, KaK HA MPAKTHUKE YUUTHIBAIOTCS
pasnuyHble BUABI Temonepeaaun. CpaBHUBATh BUJIbI TEIUIONEPEIAUH.

Konuuecmeo
menjom
ot (11
uacos)

Haxomuth CBA3b MEXIy €IMHUIIAMH, B KOTOPBIX BBIPAXKAIOT KOJIMUYECTBO TErwioThl JIk, kJ[k, kam, kkaia. CamMoCTOSTEIhHO
paboTaTh ¢ TEKCTOM y4eOHHUKA.

OOBsCHATh (DU3UYECKUN CMBICHT YACIbHOW TEIJIOEMKOCTH BEHIECTB. AHAIM3UPOBaTh TaOMW4HBIC NaHHbIE. [IpUBOIUTH
MIPUMEPHI, TPUMEHEHHUS Ha MPAKTUKE 3HAHUM O PA3TMYHON TEIIIOEMKOCTH BEIIECTB.

PaccunthiBaTh KOJIMYECTBO TEIJIOTHI, HEOOXOAMMOE ISl HAarpeBaHWs Teja WM BBIJACISIEMOE WM TPH  OXJIAXKICHHH.
Pa3pabatbiBaTh MaH BBIMOIHEHHS paOoThl. ONpeaensTh SKCIEPUMEHTANBHO YAECTbHYI0 TEIUIOEMKOCTh BEIIECTBA M CPABHUBATH
ee ¢ TabnuuHbIM 3HaueHHEeM. OOBSCHATH IMOJYYCHHBIC PE3YJIbTAThl, MPEACTABIATh UX B TAaOIUYHON (opMme, aHAM3HPOBATH
MIPUYHMHBI TOTPEUTHOCTEH
JlaGopaTropnas padora Ne 1«CpaBHeHHE KOJUYECTB TEIUIOTHI PU CMEIIMBAHUU BOJIbI Pa3HOM TeMIIEpaTypb»




PazpabaTbiBaTh 11aH BHIIOJIHEHUS paOboThl. OnpenensTs U CpaBHUBATh KOJIMYECTBO TEIUIOTHI, OTIAHHOE ropsiuel BOJON
Y TIOJYYCHHOE XOJIOAHOM mpu TertoooMene. OOBSICHATh OTYYCHHBIC Pe3YJIbTaThI, MPEJACTABIATh UX B TAOIUYHOM (popme,
AQHAJIM3UPOBATh IPUYMHBI ITOTPELIHOCTEMN.

JlabopaTtopHnasi padora Ne 2«3MepeHne yneapHON TeIIOEMKOCTH TBEPIOTO TEay.

PaspabathiBaTh TUIaH BBIIOJIHEHUST Pa0OOThL. OmpenessaTh SKCIEPUMEHTATBHO YICIBbHYI0 TEIUIOEMKOCTh BEIECTBA U
CpaBHUBATh €€ ¢ TabaMuHBIM 3Ha4eHHEeM. OOBSICHATH MOJYUYCHHBIE PE3yNbTAThl, MPEICTABIATh UX B TaOIUUHON (hopme,
aHAJTM3UPOBATh IPHYUHBI IIOTPEITHOCTEH.

OOBACHATH (PU3MUECKUI CMBICT yJENBbHOW TEIUIOTHI CTOpaHUs TOIUIMBA M PACCUMUTHIBATH €e. [IpUBOIUTH MpUMEpHI
OKOJIOTUYCCKH YUCTOI'O TOIIJINBA.

[IpuBOaUTE NpUMEpPHI NPEBPALLEHUS MEXAHUYECKOW 3HEPrUU BO BHYTPEHHIONO, IIEPEX0Ja SHEPTUHU OT OJHOrO Tena K
npyromy. @opMyiupoBaTh 3aKOH COXPAaHCHHMS MEXaHMYECKOW OHEPrHM W TNPUBOJUTH TPUMEPHI W3 KH3HH,
MOATBEPIKIAOIINE ATOT 3aKOH. CHCTEMaTU3UPOBATh U 0000IIaTh 3HAHUS 3aKOHA COXPAaHEHUS U MPEBPAICHUS YHEPTHH HA
TETUTOBBIE TPOIECCHI.

[TpuMeHsTh TEOPETUUYESCKIE 3HAHUS K PEIICHHIO 33144

Tema 2. U3MeHeHHe arperaTHbIX cOCTOSIHUM BelecTBa (15 4)

Ilnaenenue u
omeepoesanue
(5 uacoes)

[IpuBOIUTE MpUMEPHI arperaTHbIX COCTOSTHUM BemiecTBa. OTiIMYaTh arperaTHble COCTOSHUSL BEIIECTBA U OOBSACHATH
0COOEHHOCTH MOJIEKYJIIPHOI'O CTPOEHUS Ia30B, )KUJKOCTEH M TBEP/bIX Tell. Vcronb30BaTh MEXIPEAMETHBIE CBSI3U (PU3UKH
U XUMHH JIJ1s1 OOBSICHEHHSI arperaTHOro0 COCTOSIHMS BellecTBa. OTiMyaTh NPOLECCH IUIABJICHUS Tela OT KPUCTAIUIU3ALUN 1
IIPUBOAUTH IIPUMEPHI ATUX MIPOLIECCOB.

[IpoBoaUTH HCCIETOBATENBCKUM SKCIIEPUMEHT IO U3YUYEHUIO YJIEJIbHOM TEIJIOTHI IJIaBJICHHUS, 1€TaTh OTUET U OOBSACHATh
pe3yabTaThl AKCHEPUMEHTA. AHAIM3UPOBaTh TaOJIMUYHBIE JAHHbIE TEMIEepaTypbl IUIaBI€HUs, rpaduK IUIABICHUS W
oTBepAeBaHus. PaccunThIBaTh KOJMYECTBO TEIUIOTHI, BBIJENMBIIEECS NpU KpUCTAIM3auu. OOBICHITH IPOLECCHI
IIJIABJICHUS U OTBEPAEBAHUA TEJIa HA OCHOBE MOJIEKYJIIPHO-KUHETUYECKUX IIPEICTABICHUMN.

Omnpenensts no GpopMmyJsie KOJIUYECTBO TEIUIOTHI, BBIAEISAIONIEECS NMPU IUIABJICHUN U KpucTamau3auuu Tena. [lomyyaTth
HE00XOMMBIE JaHHBIC U3 Ta0IHUIl. [I[pUMEHATh TeOpEeTHUECKUE 3HAHUS TIPU PEIICHUH 3a/1a4.

Hcnapenue. Kunenue.
Baasicnocmo
(10 uacoe)

OOBACHATH OHMKEHUE TEMIIEPATYPBhI )KUAKOCTH MPHU UcnapeHuu. [I[puBOIuTh MpuUMepHI SIBICHUN MPUPOIBI, KOTOPHIC
OOBSICHSIIOTCS KOHJICHCAIMEH Mapa. BBIMONHATH MCCIeI0BaTENbCKOE 3a/IaHKe M0 M3YUYEHUIO UCTIAPEHUS U KOHJICHCAIIUH,
AHAJIM3UPOBATH €0 PE3YJIbTATHI U JETIaTh BHIBOIBI.

PaGorats ¢ Tabnuueit 6 yuebnuka. [I[puBoAUTH MpUMEPHI, HCTIOIB30BAHUS YHEPTHH, BBIICTIAEMOM IPU KOHACHCAIIUN

BOJISTHOTO TIapa. PaccuMThIBaTh KOJIMYECTBO TEIUIOTHI, HEOOXOIUMOE /IS IPEBPAICHUS B TIApP JKUIKOCTH JIF000I MaCCHI.

CamocTosTeIbHO IPOBOJUTH SKCIIEPUMEHT 10 U3yUYEHUIO KUIIEHUS BOJIbl, AHAJIM3UPOBATH €0 PE3YJIbTAThl, 1€1aTh BEIBODI.

Haxomutps B TaOnuie HeoOXonuMble JaHHBIC. PacCUYMTHIBATh KOJMYECTBO TEIUIOTHI, MOJYyYE€HHOE (OTIAHHOE) TEJIOM,
YAEIbHYIO TEIIOTY Napoo0pazoBaHUs
[IpuMmeHeHre TEOPETUUECKUX 3HAHUI K PELLIEHUIO 3a/1a4




[TpuBOAUTE IPUMEPHI BIUSHHUS BIAXKHOCTH BO3/IyXa B OBITY U JCSITETHLHOCTH YeNoBeka. OnpeaensaTh BIaKHOCTh BO3IyXa.
PaGorats B rpymre.

Tema 3. TenuioBble ABUraTeau (3 yaca)

Tennoevle osucamenu
(3 uaca)

OO6bscHATh npuHIME padboTel 1 ycTpoiicTBo JABC, mpumenenue JIBC Ha npakTuke.

Paccka3piBaTh 0 MprMEHEHUH TapOBOi TYpOUHBI B TeXHHUKE. OOBSCHIATH yCTPOHCTBO U MPUHIUT PaOOTHI TAPOBOI
TypOunsl. CpaBauBath KI1J] pa3nudHbIX MalllMH 1 MEXaHU3MOB.

[IpuMeHeHHEe TEOPETUUECKNX 3HAHUH K PELICHUIO 3a1a4

Tema 4. CTpoenue aToma (3 yac).

Dnexkmpuzayus men.
Cmpoenue amoma.
(3 uaca)

OOBACHATH B3aMMOJICUCTBHUE 3aPSKEHHBIX TN U CYIIECTBOBAHUE JIBYX POJOB 3apsijia.

OOHapyXMBaTh HAJIEKTPU30BAHHBIE TEJIa, dIEKTpUIecKoe mose. [loap3oBatecs snekTpockonom. Onpenensrb
W3MEHEHUE CUJIBI, JICHCTBYIONIEH Ha 3apsKeHHOE TEJO MPH YAAJICHUU U PUOIIMKEHUH €0 K 3apsHKEHHOMY TeTy.

OO0bscuath onbIT Modde —Mumnnkena. Jloka3piBaTh CyIIECTBOBAHNE YaCTHUI, HIMEIOIIUX HAMMEHbBITUI
anexkTpuyeckuit 3apsaa. O0bACHATH 00pa30BaHUE MOJIOKUTEIbHBIX U OTPULATENIbHBIX HOHOB. [ [pUMEHSATh MeXIIpeIMETHbIE
CBSI3M XUMUU U (PU3UKHU AJ1s1 OOBSICHEHUS CTPOCHHS aTOMa.

OOBACHATD AIIEKTPU3ALIMIO TEJI IPU CONPUKOCHOBEHUHU. Y CTaHABIMBATh 3aBUCUMOCTh 3aps/ia MPH MEePEXo/Ie ero ¢
HA3JIEKTPU30BAaHHOT'O TEJIa HA HE HARJIEKTPU30BAHHOE IPU CONPUKOCHOBEHUHU. DOPMYIIMPOBATH 3aKOH COXPAHEHUS
3JEKTPUYECKOTO 3apsA/a.

Ha ocHoBe 3HaHMii CTpoeHHs aTOMa OOBSICHATH CYLIECTBOBAHHE MPOBOIHUKOB, MOTYITPOBOAHUKOB U JTUAJICKTPUKOB.
[IpuBoAUTE IPUMEPHI IPUMEHEHHUS] IPOBOJHUKOB, ITOIYIIPOBOJIHUKOB U IUAJIEKTPUKOB B TEXHUKE, IPAKTUYECKOTO
MIPUMEHEHHUS MTOJIyIIPOBOIHUKOBOrO Anoaa. Habmonate u uccneaosats paboTy MOTYNPOBOJHUKOBOTO IMO/IA.

Tema 5. Duexkrpuueckuii Tok (21 vac)

DnekmpuyecKkuii mok
(17 uacos)

OG'I)SICHSITL yCTpOfICTBO CYXOFO TAJIbBAHUYCCKOT' O DJICMCHTA. HpI/IBOI[I/ITB HpI/IMepI)I NCTOYHUKOB BHGKTqueCKOFO TOKa,
06’LSICHSITB X HA3HAYCHUC.
CobupaTth 3neKTprUecKyIo 1erb. OOBSICHITH 0COOCHHOCTH JIEKTPHUECKOTO TOKA B METAJUIAX, HA3HAYEHNUE HCTOYHHUKA
TOKa B JICKTPUUECKOM 11enH. Pa3mnuaTh 3aMKHYTYIO H pa30MKHYTYIO DJIEKTpHUecKue 1enu. PaboTaTh ¢ TEKCTOM yueOHUKA.
HpI/IBOIII/ITb HpI/IMepBI XUMHUYCCKOI'O U TCIIJIOBOTO ,Z[ef/’ICTBI/ISI BHGKTquCCKOFO TOKAa U UX HUCIIOJIB30BaHHUSA B TCXHHKC.
Tloka3pIBaThL MarHUTHOE IEUCTBUE TOKA.
OnpenensTh HallpaBJIeHUE CUIIBI TOKA. PaccunThIBaTh IO (pOpMyJTie CHITy TOKA, BEIpaXKaTh B PA3TUYHBIX SAMHHUIIAX CHITY
ToKa. Bkitouats amnepmetp B nenb. OnpenensTh CUly TOKa Ha Pa3IudHbIX yyacTKax uenu. Onpeaensrs HeHy JeIeHUs
aMIIEpMETPa U TAJIbBAHOMETPA. YEpPTUTH CXEMBI AIEKTPUUECKOM LS.




JladopaTopnasi padora Ne 3 «COopKa IEKTPUIECCKON ETH ¥ M3MEPEHUE CHIIBI TOKA B €€ Pa3IUYHBIX YUaCTKaX)»
Bripaxkats HanpspkeHue B KB, MB. AHanu3upoBaTh Ta0MYHBIC JaHHBIE. PaccunThIBaTh HampsbkeHue o hopmysie
Crtpouts rpaduk 3aBUCUMOCTH CUJIbI TOKa OT HampspkeHHs. OObSICHATh NPUYUHY BOZHUKHOBEHHUS CONPOTHBIICHHUS.
AHanu3upoBaTh pe3yibTaThl ONBITOB U Irpaduku. CoOUpaTh INMEKTPUUYECKYIO LIETIb, TI0JIB30BATHCS AMIIEPMETPOM U
BOJIbTMETPOM. Pa3pabaThiBaTh IJ1aH BBITOJIHEHUS PAOOTHI, Ie1aTh BEIBOJIBI
Onpenenarb LEHy JEJIEHHS BOJIBTMETPA, MNOJAKIIYATh €ro B I€Nb, M3MEPATh HalpshkeHue. UYepTUTh CXeMbl
BJIEKTPUYECKON LIETIH.
JlaGopatopnas padora Ne 4 «M3MepeHne HanpsHKEHUS Ha pa3IMYHbIX yYacTKaX JEKTPUUECKOM 1IN
YcTaHaBnMBaTh 3aBUCUMOCTD CHJIbI TOKA B IPOBOJHUKE OT CONPOTUBIIEHUS 3TOTO IPOBOIHUKA. 3alIUChIBaTh 3aKOH OMa
B BuJIe hopMyIibl. MICrob30BaTh MEXMPEIMETHBIE CBS3H (DU3UKK M MATEMATHUKH IS PEIICHUs 3a1a9 Ha 3akoH Oma.
VYcraHaBnuBaTh COOTHOIIEHUE MEXKY COITPOTUBIICHUEM IPOBOJAHMKA, €T0 JUTMHOM U MJIOIIA b0 TOMEPEYHOTO CEUEHUSI.
Ornpenendarsb yieIbHOE CONPOTUBIEHUE MPOBOTHUKA
UepTuth CXeMbI JIEKTPUUECKON LENHU C BKIIFOUEHHBIM B LIeTb peocTaToM. [lonb30BaThCs peocTaToM Il PETyIMPOBKU
cwibl Toka B menu. CoOupaTh AIIEKTPUYECKYIO Ienb. V3MepsATh CHIy TOKa C MOMOIIBI0 aMIIepMETpa, HampsuKEHUeE, C
IIOMOILIBIO BOJIBTMETPA.
JlaGoparopnas padora Ne 5 «PerynupoBaHue CHIIbI TOKA pEOCTATOM
CobupaTh AMEKTPUIECKYIO L1eMb. I3MepsATh COMPOTUBIICHHE MPOBOIHUKA IPU MMOMOIIY aMIIEpMETpa 1 BOJIILTMETpA.
JlabopaTopnasi pa6ora Ne 6«JI3mepeHne corpoTUBIEHUS TPOBOAHMKA ITPU TOMOLIN aMIIEPMETpa ¥ BOJIbTMETPa)
YcTaHaBnuBaTh COOTHOILIEHUE MEXKIY CONPOTUBICHUEM ITPOBOAHMKA, €T0 JJIMHOM U IIIOIA/IbI0 TIONIEPEUYHOT0
cedeHus. OnpenensTh yAeIbHOE CONPOTUBICHNE IPOBOIHUKA

Coeounenue
nPOBOOHUKOG
(4 uaca)

PaccuuTeiBaTh cuiy TOKa, HAPSIKEHNUE U CONTPOTUBIICHHUE TP MOCJIEIOBATEIBHOM COCIMHEHUY IPOBOIHUKOB.
PaccuuThiBaTh crily TOKa, HAIPSYKEHUE U CONPOTUBJIEHUE NP MAPAIIIETBHOM COECIMHEHUU.
PaccunthiBaTh cuity TOKa, HANPSYKEHHUE, CONPOTUBIICHUE IIPU MTapaJIEIbHOM U MTOCJIEI0BATEIEHOM COEIMHEHUH
MPOBOJHUKOB. [[pUMEHATH 3HaHUSI, OJYYEHHBIE [TPU U3YUYEHUU TEOPETUUECKOTO MaTepuraa
[IprumeHeHne TEOPETUUECKUX 3HAHUW K PELIEHUIO 3a/1a4

Tema 6. Pabora n MmomHoCTH TOKA (10 yacoB)

Paooma u mownocmo
moka
(10 uacos)

PaccuntbiBaTh paboTy ¥ MOIITHOCTD JIEKTPUUYECKOTO TOKA. BrIpaxkaTh eIMHUILY MOIIIHOCTH Yepe3 €AMHUIIBI HAPSHKEHUS
Y CHJIBI TOKA.

Bripaxats paboty Toka B BT 4.; kBT 4. OnpefensTe MOITHOCTh U pabOTy TOKA B JIaMII€, UCIIOJIb3YsI aMIIEPMETP,
BOJIbTMET], Yachl.
JlaGopaTopHas padora Ne 7 «/3mepenue MOLTHOCTH 1 pabOThI TOKA B 3JIEKTPUUECKOM JTaMIie»

OOBACHATH HarpeBaHue MPOBOJAHUKOB C TOKOM C IMO3UIMH MOJIEKYJISIPHOTO CTPOEHHUS BellecTBa. PaccunThiBaTh
KOJIMYECTBO TEIJIOTHI, BHLAEIIEMOE IPOBOJHUKOM C TOKOM I10 3aKOHY JDkoyis-JIeHna.




JlaGopaTopHas pabora Ne 8 «Onpenenenne KII/l ycTaHOBKM ¢ 2JI€KTpOHArpeBaTeaem».

PaznuuaTh 1Mo NpUHIMITY JEWCTBUS JaMIIbl, HCIOJIb3yeMble Ul OCBEIICHUS, MPEJOXPAaHUTEIH B COBPEMEHHBIX
npubopax.

[ToxroroButk npeseHtanun: «Mcropus pa3BUTHS 2JEKTPUUECKOTO OCBEILEHHs», «VIcnonbp30BaHue TEIIOBOTO AEUCTBUS
AJIEKTPHYECKOTO TOKAa B YCTPOHCTBE TEIUIMI[ M HMHKYOaTopoB», «Vcropusi co3maHusi KoHAeHcaTopa», «llpuMeneHue
AKKyMYJIITOPOBY

Tema 7. JiiekTpOMarHuTHbIe ABJeHUs (5 1)

Maznumnoe none
(5 uacos)

BBIABIATE CBSI3b MEXK/Ly 2JIEKTPUUYECKUM TOKOM U MarHUTHBIM MoJieM. [Toka3biBaTh CBsI3b HAIIPaBIEHUS MarHUTHBIX
JMHUHN C HAalpaBJIEHHUEM TOKA C TOMOIIBbIO MAarHUTHBIX CTPEIOK. [IpuBOIMTH NpUMEpBl MATHUTHBIX SIBIECHUI.

[lepeuncasaTe cnocoObl YCHIIEHUS] MarHUTHOTO JEHCTBUS KaTyIIKH C TOKOM. IIpMBOIUTH NpuUMeEphbl UCIOIb30BaHUS
JIEKTPOMArHuTOB B TEXHUKE U OBITY.

OOBACHATH BOBHUKHOBEHUE MarHUTHBIX Oypb, HAMarHUYUBaHue kenesa. [lony4yars kKapTUHY MarHUTHOTO TIOJIS
nyrooOpa3Horo marauta. ONnuckIBaTh OMBITH 0 HAMArHUYWBAHUIO BEILIECTB.

OOBACHATh NPUHIMI ACUCTBUS INIEKTPOJBUraTeNss M 001acTu ero npumeHenus. IlepeuncnsaTs mpeumyuiecTa
AJIEKTPOABHUraTelNeii B CpaBHEHHUH C TEIUIOBBIMU. O3HAKOMHTBCS ¢ HCTOpUEH n300peTenus anekrpoasurarens. CoonpaTsb
UIEKTPUUYECKUI JBUTaTENIb HOCTOSHHOTO TOKA (Ha Mojenu). OnpeaensiTb OCHOBHBIE €TANIN 3JIEKTPUYECKOTO IBUraTEIIs
IIOCTOSIHHOT'O TOKA (TIOABM>KHBIE ¥ HEMIOJBUIKHBIE €0 YaCTH): IKOPb, UHAYKTOD, IIETKH, BOTHYTHIE IJIACTHHBI.

Tema 8. CBeToBbI€ siBJIeHHA (8 1)

Ompasicenue.
Ilpenomnenue.
Jun3sot.

(8 uacoe)

®opMyIUpOBaTh 3aKOH MPSIMOJUHENHOr0 pacrpocTpaHeHus cBeTa. OOBACHATH 00pa3oBaHUME TEHH U MOJIYTEHHU.
[IpoBoauTH HCCIEeA0BATEIBCKUN SKCIIEPUMEHT 110 MOTYUYEHHUIO TEHHU U MOy TEHU.

@opMyIupoBaTh 3aKOH OTpakeHMs cBeTa. IIpoBOANTH MCCIIET0BATENBCKUM SKCIIEPUMEHT 110 U3YyUEHUIO 3aBUCUMOCTH
yIjla OTPa)KE€HHUs OT yrija HaJeHHusl.

[IpuMeHsTh 3aKOHBI OTPAKEHUS MPHU MOCTPOSHUHN M300pakeHUsl B TJIOCKOM 3epKaie. CTpouTh M300pakeHHEe TOUYKHU B
IJIOCKOM 3€epKaje.

@opMynupoBaTh 3aKOH IMpeloMJIeHHs cBeTa. PaboraTh ¢ TEKCTOM Yy4eOHHKa, MPOBOIUTH HCCIEA0BATEIbCKUI
9KCIIEPUMEHT 10 NPEJIOMJICHHIO CBETa INpHU IEpeXoie Jyda M3 BO3AyXa B BOJIY, JAENaThb BBIBOJABI II0 PE3yJIbTaTaM
JKCIEPUMEHTA.

Paznuyate nuH3BI 10 BHENTHEMY BUay. OnpenensTh, Kakas U3 JBYX JUH3 C pa3HBIMU (DOKYCHBIMU PACCTOSIHUSMHU J1aeT
OosblIee yBeTUYEHHE.

JlaGopaTopnas pa6ota Ne 9 «[lonyueHne n300paskeHUH MIPU MTOMOIITH JIH3BD)




Crtpouth M300pakeHus, JaBaeMble JTMH30H (pacceuBarolieli, coouparomieit) s cioydaes: F< £> 2F; 2F< f; F< f <2F;
pasnuyYaTh Kakue M300pa)KeHUs JA0T COOMparolias U pacceuBaroliast JUH3bL. [IpUMEHSTh TEOpeTUYecKre 3HAHHS MPU
pEILIeHNH 3a]]a4 Ha IOCTPOCHUE N300pakeHU, JaBaeMbIX TUH30i1. BeipaboTaTh HaBbIKM OCTpOeHUS YepTexel u cxeM

[IpuMeHsITh 3HAHHMSI O CBOWCTBAX JIMH3 IMPH IMOCTPOCHHUH TI'pauuecKux H300pakeHUH. AHATU3UPOBATH PE3yJIbTATHI,
MOJTyYEHHBIE TP MIOCTPOSHUHN H300paKEHUH, J1eaTh BEIBOJIBI.

OOBACHATD BOCTIPUSITHE M300pa)KeHHsI TJIa30M 4esoBeKa. [IpuMeHsTh MexnpeaMeTHbIe CBsI3U (PU3UKU U OMONOTHH s
OOBSICHEHUS BOCTIPUATHS H300pasKeHUs
[IpumeHeHne TeopeTUIECKUX 3HAaHUH K PEIISHUIO 3a/1a4

Crpouts wu3o0paxenue B (oroanmmapare. [loaroroButs mnpeseHTanmo 1o Teme «O4YKH, HaTbHO30PKOCTh U
O6mn30pyKocThy», «CoBpeMEHHBIE ONTUYECKHE MPUOOpPHI: (hoToammapar, MUKPOCKOI, TEJIECKOI, MPUMEHEHHUE B TEXHHKE,
HCTOpHS UX pa3BUTHs». HaxonuTe Ha moBIKHOM KapTe Heba bombinyto Menseauiy, Mepkypuii, CatypH Mapc. Benepy.
[Tonyuats n300paxeHus mpeaMeTa yepe3 Majoe OTBEPCTUE C TOMOIIBIO0 «KaMepbI-00CKypay»

Tema 9. IIpakTukyMm no pemenuo 3agay (7 gac)

Pewenue 3a0au
(7 uacoe)

PaccunthiBaTh KOJMYECTBO TEIUIOTHI, HEOOXOIMMOE JJIs HAarPEeBaHUS Tella WM BBIIEISIEMOE UM MPU OXJIAXKICHUU.
OHpC}ICJ’IﬂTB 10 (i)OpMYHe KOJIMYCCTBO TCIIOTHI, BBIACIAIOMICCCA IIPH IIABJICHUN U KPUCTAIJIM3alluu TECJIa. PaccunteiBaTh
KOJMYECTBO TEIUIOTHI, HEOOXOAUMOE AJIsl MPEeBpaleHUs B Map KUAKOCTU JTHOOOW MacChl, a TaKKe yNEIbHYIO TEIJIOTY
napooOpazoBaHusI.

PaccuuteiBath 10 (opmyrnam cuiy TOKAa M HANpsOKEHHE, BBIpaKaTh MX B PA3IMYHBIX eAWHHUIAX. Vcrmonb30BaTh
MCKIPECIMETHBIC CBA3U (i)I/ISI/IKI/I W MaTECMAaTUKU AJId pCIICHUS 3aJla4 Ha 3aKOH Oma. YcraHaBiIuBaTh COOTHOIIIEHUE MCKOY
COTMPOTUBIICHUEM MPOBOJHUKA, €r0 JJIMHON U IUIOMIAbI0 TONEepedHoro ceueHus. Onpeaensits yaenbHOe CONMPOTUBICHHIE
MPOBOJHKMKA. PacCUMTHIBaTh CHIJIy TOKA, HAIpPsDKCHWE, COMPOTHBICHUE NPH MMAPALICIIBHOM U TIOCIEI0BATEIIBHOM
COETMHEHUH MPOBOTHUKOB.

PaccuntriBats pa60Ty 1 MOOIHOCTB SJICKTPUICCKOI'O TOKA. BLIpa)KaTI) CANMHUIY MOIIHOCTHU YC€PE3 CAUHHUILILI HAITPAKCHHNA
M CWJILI TOKA. PacCUMTEHIBATH KOJIMYECTBO TCIJIOTHI, BBIACIIAICMOC ITPOBOJHUKOM C TOKOM I10 3aKOHY I[)KOYH)I-HGHH&.

9 kjacc (102 yaca)

Conep:xkanue
MaTtepuasa
(K0J1-BO YaCOB)

XapaKkTepuCcTHKA OCHOBHBIX BH/I0B 1€ TeJIbHOCTH YYCHHKA
(Ha ypoBHe y4eOHBbIX AeHCTBHI)




Tema 1. OcHoBbI KUHeMaTUKH (17 yacoB)

Ipamonuneiinoe
pasHomepHoe
osuicenue

(8 uacos)

Habumroate 1 onuchiBaTh NPSIMOIMHEWHOE U PABHOMEPHOE JIBIXKEHUE TEJICKKH C KalelbHUIICH; ONpeAesiaTh Mo
JIEHTE CO CIIe[JaMU Karlellb BUJI JBUYKECHUS TEJIECKKHU, IPOUICHHBIN €10 IIyTh U IPOMEKYTOK BPEMEHU OT Hadaja JABUKCHUS
JI0 OCTaHOBKH; OOOCHOBBIBATH BO3MOYKHOCTH 3aMEHBI TEJEKKH €€ MoJeiblo (MaTepuaabHOW TOUKOW) ISl ONMUCAHUS
JBUKCHUS

[TpuBOIUTE IPUMEPHI, B KOTOPHIX KOOPAWHATY JBHXKYILIETOCs Tela B JIF000il MOMEHT BpeMEHU MOXKHO OIPEIeIUTh,
3Has €ro HayaJbHYH KOOPAMHATY M COBEPLICHHOE UM 3a JAHHBIN MPOMEXYTOK BPEMEHHM IIEPEMEIICHUE, U HEIIb3s, €CIIN
BMECTO MEPEMEIIECHUs 3a/1aH NPOWJIEHHBIN MyTh. OnpeaensTe MOLYJIM U MPOEKIUH BEKTOPOB HA KOOPIAWHATHYIO OCh;
3alMChIBaTh ypaBHEHHE Il OINpPENEICHUS KOOPAWHATHI JABIDKYIIETOCS Tela B BEKTOPHOM M CKaIsIpHON Qopme,
HCIIOJIb30BATh €T0 U1 PELICHUS 3a1a4

3anuceiBaTh POPMYIIBL: IJII HAXOXKIAEHHUS MPOEKIIUN U MOJYJIS BEKTOpa MepeMEeIleHHs Tena, Ui BBIYHCICHUS
KOOpJIUHATHl JBMKYLIETOCS Tela B JIIOOON 3aJaHHBIi MOMEHT BpPEMEHH; JO0Ka3blBaTb PABEHCTBO MOJYJIS BEKTOpa
nepeMeIIeHus MPOUICHHOMY Iy TH U TUIOIIAAX 10 rpaUKOM CKOPOCTH; CTPOUTDH I'paMKH 3aBUCHMOCTH VX = VX(t)

Ilpamonuneiinoe
PABHOYCKOPEHHOe
osudiceHue

(9 uacos)

PeniaTh pacueTHBIC 3aa4u C HpI/IMeHeHI/IeM (QOPMYJIBI Sx= Voxt T ax t * /2, IPUBOAUTE (POPMYITy

S=Vox+ Vx*t /2 KBHIY Sx= VZ2—V 2/2ay; I0Ka3hIBaTh, 6 AAFHPFMOIMHENHOIO PABHOYCKOPEHHOTO JIBHKEHHS
X 0x

YPaBHEHHE X = X0 + Sx MOKET OBITh IPe0OPa30BAaHO B ypaBHEHHE X = Xo + Voxt + ax t2/2

Ha6JHO,Z[aTB ABHUKCHUEC TCIICKKU C KaHGHBHHHeﬁ; ACJIaTb BBIBOJBI O XAapPaKTCPC ABUIKCHUS TCIICIKKHU, BBIYUCIIATH
MOJ1yJIb BEKTOpA MEPEMEIIECHHUS, COBEPIIEHHOTO MPSIMOJIMHEMHO 1 PaBHOYCKOPEHHO ABMXKYIIMMCS TE€JIOM 32 N-0 CEKYHIY
OT HayYaJa JBMKEHUs, TI0O MOJIYJIIO MIEPEMEIICHHUsI, COBEPIIICHHOTO UM 3a k-10 cekyHay

[Tonb3ysch METPOHOMOM, OMPENESATh IPOMEKYTOK BpEMEHH OT Hayalla paBHOYCKOPEHHOT'O IBUKEHHS IIapUKa JI0
€ro OCTAHOBKH; OINPEIENISTh YCKOPEHUE NIBMXKCHHS IIApUKa U €r0 MTHOBEHHYIO CKOPOCTb NEpe]a yIapoM O LMIUHID;
MIPEICTaBIATh PE3yJIbTaThl U3MEPEHUN U BBIYUCICHUN B BUje TabIuIl U rpadukos; mo rpaduky ONpeaessaTh CKOPOCTh B
3aJJaHHbIII MOMEHT BpeMeHH; paboTaTh B rpymie

Ha6JHOl[aTI> M ONUCBIBATH JBUKCHUEC MAsATHUKA B ABYX CUCTCMaAX OTCUCTA, OJJHA U3 KOTOPLIX CBA3aHA C 3eMJI€fI, a
Jpyrasi ¢ JICHTOH, IBW)KYLIEHCS PABHOMEPHO OTHOCUTEIBHO 3€MJIM; CPAaBHUBAThb TPACKTOPHM, IIyTH, IIEPEMEIIECHUS,
CKOPOCTH MasiTHUKa B YKa3aHHBIX CHCTEMaX OTCYETAa; IPUBOJUTH PUMEPBHI, MOSCHSIIONINE OTHOCUTEIBHOCTD IBUKECHUS.

Tema 2. OcHoBbl fuHAMHUKH (20 yac)

3axonnvt Heromona
(10 uacoes)

W3yunTts nposiBiieHne MHEPLUH; IPUBOJAUTL NPUMEPHI MPOSBICHUS UHEPLMH; PEIIaTh KAaUECTBEHHBIE 3aJ1a4M Ha
IIPUMEHEHHE NEPBOro 3aKoHa HproToHa.
Habmtonatk, onucsIBaTh U 0OBSICHATH OMBITHI, HJUTIOCTPUPYIOLIHE CIIPaBEAINBOCTh TPETHEro 3akoHa Hpl0TOHA;




3aI1MChIBaTh BTOpOﬁ 3akoH Hrrotona B BHUIC (bOpMYJ'IBI; peuiaTh paCuYCTHBIC U KAYCCTBCHHBIC 3a/1a4W Ha IIPUMCHCHUC
9TOr'0 3aKOHa.

3anuceIBaTh TpeTI/Iﬁ 3akoH HproToHa B BUJIE q)OpMy.]'ILI; peuiaTthb paCYCTHLIC U KAYCCTBCHHLIC 3a/la4i Ha IIPUMCHCHUC
9TOI'0 3aKOHa

3akon ecemupnozo
msazomenus
(10 uacos)

W3yunth GopMynbl Ui pacyeTa KOOPAWHAT Tella MPU €ro CBOOOJHOM MaJCHUU. YMETh CPaBHUBATH CBOOOJHOE
MaJieHre C PAaBHOYCKOPEHHBIM JBHKEHHEM. 3HATh (DOPMYJIBI AJIsi BEICOTHI U CKOPOCTH TOJIETA.

YMeTh 00HapYKUBATh MPUINHHO—CIICIACTBEHHBIE CBSA3M MEXKIy MaCCaMH M PACCTOSTHHEM B3aUMOJICHCTBYIOITUX TEJl.
YMeTb NPpUMEHSATh TEOPETUUECKUE 3HAHUS HA ITPAKTHKE.

3HaTh OT Yero 3aBUCUT YCKOpPEHHE CBOOOMHOTO MaJeHUs Ha 3emiie U APYrux IjlaHeTax. PacKphITh 3HAYMMOCTh
3aBUCUMOCTH 3HAYEHUSI YCKOPEHUsI CBOOOJHOTO MAJEHUS OT HAXOXKIEHHUS TMOJIE3HBIX MCKOMAEMBbIX, PaJlnyca TUIAHEThl U
BBICOTBL.

N3yunTh XapakTepUCTUKH KPUBOJIMHEHHOTO JBIDKEHHUS, IICHTPOCTPEMHUTEIBHOEC YCKOpPEHHWE, HaIlpaBlIeHUs
nepeMenIeHus, CKOpOCTH, YCKOPEHUSI ITPH JBUKEHUU 110 OKPYKHOCTH. CpaBHUBATh KPUBOJIMHEHHOE JBUKEHUE C IPYTUMHU
BUJIAMH MEXaHUYECKOT'O JBUKCHHS.

PaccunthiBaTh: XapaKTepPUCTUKH KPUBOJIMHEWHOTO JIBIKEHUS, YCKOPEHHE CBOOOAHOTO MaJCHUs Ha 3eMile U APYTUX
IUTaHETax.

3HaTh NOHATHS IEPBOM U BTOPOI KOCMHUYECKUX CKOPOCTEH, (POpMYJIBI JJIS UX pacyera.

PackpeiTh 3HaueHue MC3 11711 HApoAHOTO XO35HUCTBA.

Tema 3. 3akoHbl coxpaneHus (9 yacoB)

3akon coxpanenusn
Hmnynvca (4 uaca)

CdhopmupoBaTh MOHATHE UMITYJIbCA, 3aMKHYTOW CHUCTEMBbI, 3aKOHA COXPAaHEHHsI MMITyJIbCa, PEAKTUBHOI'O JBMXKEHUS.
N3yunTh yCTpOMCTBO paKkeThl. Y METh BUJIETh BAXKHOCTh IPUMEHEHUS 3aKOHA COXPAHEHHUS MMITYJIbCA B IPUPOJIE U TEXHUKE.
IToHuMaTh BIMSHUE HEBECOMOCTHU U IIEPETPY30K HA OpPraHU3M YeloBeKa. PemaTs 3a1a4n Ha 3aKOH COXPaHEHU UMITYJIbCA.

3akon coxpanenusn
anepzuu (5 uacos)

BI/I,Z[GTI) Ba’)XHOCTb ITPUMCHCHUS 3aKOHA COXPAaHCHUA DQHEPTUU B IIPUPOAC U TCXHHUKCE. 3HaTh O BIIMSTHUA HEBECOMOCTH U
ICPETPY30K HA OpraHU3M YCIIOBCKA. Pemrats 3a/la41 Ha 3aKOH COXPAaHCHUA SHCPIrUu.

Tema 4. Mexannueckue Ko1e0aHusi U BOJHbI. 3BYK (13 yacoB)

Mexanuueckue
KoJ1e0anus
(8 uacoes)

3HaTh BEIMYMHBI, XapaKTEPU3YIOLIne KoJebaTeaIbHOEe ABIKEHNE; 3aIChIBaTh (HOPMYITy B3aUMOCBS3H NEpHoa U
YacTOTHI KOJICOAHMIA.
JlabopaTopnasi pa6ora Ne 1 «VccnenoBanue 3aBUCUMOCTH TEpUOIa U YaCTOTHI CBOOOTHBIX KOJICOAaHUH MasiTHUKA OT

JUTMHBI €70 HATH
JlabopaTopHasi pa6ora Ne2 «Omnpe/iecHUe YCKOPEHUs CBOOOTHOTO 11 ICHHSI ITPH ITOMOIIY MasTHUKA




[IpoBOANTH SKCHIEPUMEHTANIBHOE UCCIIEIOBaHIE 3aBUCUMOCTH Mepuo/ia KojaeOaHuil MpyKUHHOTO MasiTHUKA OT m U K,
a TaKXke WCCIEAOBAaHUE 3aBHUCHMOCTH Teprojaa (4acTOThl) KOJIeOAHWI MasSTHHKA OT JUIMHBI €r0 HUTH, MPEICTABIIATH
pe3yNbTaThl U3MEPEHUN 1 BBIYUCICHUH B BUE TaOJIHII.

Buowl u ceoiicmea
60/1H. 38YK.
(5 uacos)

N3yunTh NOHATHUS: BOJIHA, MPOAOJIBHBIE U MONEPEYHBIE BOJIHBI, CBOMCTBA BOJIH, JJIMHA BOJIHbBI, CKOPOCTb.

YMeTb pacCUMTHIBATH UIMHY U CKOPOCTH PACHPOCTPAHEHUS BOJIH. PasznuyaTh nomnepedHsle W MPOJOJIbHBIE BOJIHBL
OTMCHIBATh MEXAHU3M 00pa30BaHUs BOJH; HA3bIBaTh XapaKTEPU3YIOIIUE BOTHBI (DU3HUECKHUE BETUUHHBI.

3HaTh MOHATHS: 3ByKOBOE KOJIeOaHWE, BEICOTA, TEMOP, TPOMKOCTh, CKOPOCTh 3BYKa, 3X0, 3BYKOBOW PE30HAHC. Y METh
pemaTh 3aJja4i Ha pacyeT CKOPOCTHU 3BYKa U PACCTOSHUM JI0 MPETISITCTBUS

[TonsaTue ynpTpa3Byka M HH(ppa3ByKa, UX MPUMEHEHHE. Y METh CPAaBHUBATH MEXKTy CO00H pa3IiuHbIe 3BYKOBBIE BOJIHBI.
[lonatue 06 uHTEpEepeHIINN 3BYyKa, YCIOBUS MHTEphEpeHIIMY YMEHHE BUAETh B OKPYXKAIOIEM MHPE HCIIOJIb30BAHHE
M3y4aeMOTO SIBJICHUS.

Tema 5. DaexkTpomarautHoe moJie (20 yac)

Maznummnoe none
(5 uacos)

OnpenensiTh MarHUTHOE TMOJIE€ BOKPYT MPOBOJHUKA C JJIEKTPUUYECKHMM TOKOM. HaxomuTe u u300paxkaTth JIMHUU
MArimTHOI'O IIOJII TOKaA. OTJII/I‘IaTI) HGOI[HOPOI[HOG 158 OI[HOpOI[HOG MAar"dmuTHBIC I10JIA. O6’I)$ICH$ITI) OIIBIT 3pCTena.
[IpyuMeHSATh TPaBUIO MPAaBOW PyKW JUIsl OMpEIENICHUs HAaMpaBiICHHs MarHUTHOrO Moiisd. PaccuuThiBaTh HHIYKIUIO
MArdimuTHOTI' O I10JIA. 3HaTI> CIANHUILBI MaFHI/ITHOI>'I HUHAYKIUU.

Onpenenarp eHCTBUE MAarHUTHOTO TIOJISI HAa TPOBOAHUK C TOKOM W Ha JBIDKYIIYIOCS 3apsDKCHHYIO YacTHILY.
[Tonb30BaTbCs MpaBUIIOM JIEBOM PYKH AJIA ompeereHus cuiibl Amnepa u cuibl Jlopenna.

M3y4nTh MarHuTHOE MOJIE MOCTOSIHHBIX MarHUTOB. 3HATh O BIMSHUU MAarHUTHOTO TMOJS 3eMJIM. 3HATh YCTPOMCTBO
SHCKTpOMaFHI/ITa. OHpCJIGJ'ISITI) MAardmuTHOC I10JIC KaTYIHKI/I C TOKOM. 3HaTI) HpI/IMeHeHI/Ie SHCKTpOMaFHI/ITOB.

N3yunTh 3aBUCHMOCTHP MarHUTHOTO TOTOKA, MPOHHM3BIBAIOIIETO KOHTYpP, OT IUIOMAAM M OPUEHTAIMM KOHTypa B
MAarHuTHOM TI0JI€ ¥ UHIYKIIUH MarHUTHOTO TIOJIS.

Inexkmpomacnumnasn
unoykuus (9 uacos)

N3yunuts ombitel Papanes. CopMupoBaTh MpeAcCTaBICHUE O SIBICHUU SJEKTPOMArHUTHON uHAyKuuu. [ToHMMATH
MPUYMHBI BOSHUKHOBEHHS MHIYKIIMOHHOTO TOKA. M3ydnTh yCTPOMCTBO M MPUHIIUI IelicTBUS TpaHchopmaTopa. N3yduTsh
YCTPOWCTBO M MPUHLMNI JAEHCTBUS MHAYKUMOHHOTO F€HEepaTopa MEPEeMEHHOro Toka. M3yuuTh mosiydeHue W nepepady
MEPEMEHHOTI0 TOKa. M3y4HWTh yCTPOWCTBO W MPHUHIMUIT JIECUCTBUSA DJIEKTPOJABUTATENS IMOCTOSHHOTO TOKa. M3yduTh
YCTPOMCTBO U MPUHIUI JEHCTBHS KOe0aTeNbHOTro KOHTypa. ChopMUPOBATH MOHATHUE O ANEKTPOMATHUTHBIX KOJIEOAHUSX.
N3yunTh NPUHIUIIEI PATUOCBS3H U TEJICBUICHUS.

JlabopaTopHnasi pa6ora Ne 3 «l3yueHue sBICHHs DJICKTPOMArHUTHON WHIYKITUN
PopMHUPOBATH NPAKTUYECKHUE HABBIKY U3YUYEHUS SIBJCHUS JJIEKTPOMArHUTHON WHIYKIIUH.




HBy‘-II/ITI) BBIBObI MakcBea. 3J’ICKTpOM3FHHTHO€ IoJIC, €0 HCTOYHHK. Pazau4gath BUXPEBOC DJICKTPHUICCKOC U
OJICKTPOCTATUYCCKOC ITOJIA. 3J’I€KTpOMaFHI/ITHBIe BOJIHBI M MX CBOMCTBA.

Inexmpomacnumnan
npupooa ceema
(6 uacos)

W3yunTh »IIEKTPOMarHUTHBIE BOJNHBI M MX CBOHCTBa. lloHMMaTh mnpupoxy cBera. [loHMMaTh, Kak BIHSIOT
ANEKTPOMATHUTHBIC U3TyYCHUS! Ha KUBBIC OPraHU3MBI.
Ckopoctb cBeta. ChopMHPOBATH MOHSATHE HCTOYHUKA CBeTa. VI3yunTh 3aKOH MPSMOJIMHEIHOTO PacupoCTpaHeHUE
CBETa, 3aKOH OTPAXCHHUS CBETAa. YMETb JIeaTh MOCTPOCHHS B INIOCKOM 3epKaiie. V3ydnuTh 3aKOH MPEIOMIICHHS CBETA.
JIuH3bl. YMETh PacCUUTHIBATH U OMPEACIATH (POKYCHOE PACCTOSHUE M ONTHYECKYIO CHITY JTUH3BL. CTPOUTH M300paKeHHe
npenMera B 3epkaie W JmH3e. M3yuuTh ontuueckue mpuOopbl. M3yduTh Iia3 - Kak ONTHYECKYl cucteMmy. M3ydnTh
JCTIEPCHIO CBETA, MHTEPPEPEHIHNIO U AU(PAKIUIO CBETA.

Tema 6. CTpoeHne aToMa M aTOMHOT0 s1Apa. (9 yacos)

Cmpoenue amoma u
amomHo20 A0pa
(6 uacos)

W3y4nTh NOHATUSA: PalMOAKTUBHOCTS, allb(ha-dyacTuia, 6eTa- yacTula, raMMa-4acTUIla, UX CBONCTBA.

3HaTh CTPOEHUE MO/IeN aToMa TOMCOHA U SIZIEPHYIO MOJIENIb CTPOEHUSI aTOMa, YMETh UX CPaBHUBATh. MI3yUuTh OMBITHI
Pezepdopna. ChopmupoBaTh MOHATHS: MAacCOBOE U 3apsIOBOE UHUCIIO, MPOTOH, HEHTPOH, MX OOO3HAYEHHS. YMETh
onpeAensaTs mo ¢GopMylie MacCOBOE YHUCIO, Maccy U 3apsal SApa, 3apsAI0BOE€ YHCIO, YUCIO MPOTOHOB U HEUTPOHOB,
IIPUMEHSATH 3aKOHBI COXPAaHEHUSI MACCOBOI'0 YMCIIa U 3apsaa. M3yuuTs BIUsSHHAE palHOaKTUBHOIO U3JIyYEHUs HA OPTaHU3M
YeJIoBeKa U Ha YCJIOBHUSA KHU3HU HAILlEro ropoja. 3HaTh 3aKOH DUHIITENHHA O TPONOPLUUOHATIEHOCTA MACChl U JHEPIHH.

3HaTh YCTPOWCTBO M INpPUHLIMN ACHCTBUs cu€Tuuka [eiirepa m kxamepbl BuibcoHa, mpenMylnecTBa Iy3bIpbKOBOM
KaMmepsl nepe; kamepoil Bunbcona. Onpenenste no ¢popMyiie MacCoOBOE YUCIIO, MAacCy U 3apsl siipa, 3apsa0BOe YHUCIIO,
YHCIIO MPOTOHOB U HEUTPOHOB. YMETh MCIIOJIb30BaTh MPABUJIO CMEIICHUS, HAXOAUTh XUM. 3JIEMEHTHI, 00pa3ylouecs B
pesynbrare anbda- U Oerta-pacnana. M3yunth moHsATHE siiepHBbIE CWIIbI, SHEPTUs CBsI3U sapa, GopMmyny ajis pacuéra
SHEpPIUu CBSI3U A1pa, JUId olpeneneHus nedexra Macc Jr0oro sapa. PaccuuTeiBaTh 3HEPrUIO CBS3M spa aromMa U
SHEPreTUYECKUN BBIXOJ SICPHOU PEAKLIUH.

Jlenenue saoep ypana.
buonozuueckoe
deiicmeue paouayuu
(3 uaca)

CdopmupoBaTh MOHATHS: KpUTHYECKass Macca ypaHa; MEXaHHU3M IPOTEKaHUs LEMHON peakluu; sAEpHBIA peakTop;
OCHOBHBIE YaCTH peakTopa; ero npuMeHeHue. lloHuMarh, KakuM oOpa3oM BHYTPEHHSSI SHEPrus AaTOMHBIX SJIEp
MIPEBPALIACTCS] B AJIEKTPUUYECKYIO SHEPrUI0; OCHOBHBIE IMPOOJIEMbI COBPEMEHHOM aTOMHOM JHEPreTUKH M IYTH HX
pelieHus.

W3yunts mnousitue A03a 00iydeHus, Kod(p(UIMEHT KadecTBa, SKBUBAJICHTHAs 1032 M MX EIUHUIIBI, TepMOsAepHas
peaxiust. ChopMUpoBaTh MOHUMAaHUE O HETATUBHOM BO3/ICHCTBUH PaHalli Ha )KHUBBIE CYIIECTBA U CIIOCO0AX 3alUTHI OT
BO3JEHCTBUS PalMOAKTUBHBIX YACTHI ¥ U3JIydYeHUM. M3yunuTh posib TEpMOSIEPHBIX PEAKIIMI B CYIIIECTBOBAHUU KU3HU Ha

3emiie. MimeTh mpencTaBieHHs O KBAaHTOBOM XapaKTepe IOTJIONIEHUS M HCIyCKaHUs cBeTa aromamiu; JIMHeiuaThix
cnekrpax. OnbiThl Pezepdopna.

W3yuuts siBIeHUE paJuOaKTUBHOCTH. 3HATh 3aKOH PaIMOAKTUBHOTO pacmnaja; nepuo noiypacnaia. crounuku
sHeprun ConHia u 3Be3/. [loHnMaTh 3HaUEHUE SEPHOIN YHEPTETHKU B COBPEMEHHOM MHpe (DKOJIOTUYECKUE npod.ieMbl
pabomvl AMOMHBIX INeKMPOCMAHYULL); TO3UMETPUSL.

Tema 7. CTpoenue u 3Boonus Beenennoid. (5 yacoB)




Cmpoenue Conneunou

cucmemul
(3 uaca)

W3y4ynTh MNOHATHS: TEOLIEHTPUYECKas M TeIHOLEHTpUYEecKass CUCTeMbl Mupa. M3yuuTs ¢Qusmueckyro npupomy
HeOecHBIX Tel, BXOAAMUX B COTHEUHYIO CUCTEMY, YeM MOX0XKH U YeM OTJIMYAIOTCS TUIAHEThl 3eMHOW TPYMIIBI OT IJIaHET
— TUTAHTOB M YeM 3TU OTJIMYUS 00ycioBieHbl. V3yunTh cTpoeHue 3eMin, cBOWCTBA ee aTMOC(Epbl U MarHUTHOTO TOJIA.
[Tonumatp, moyemy tutaneTsl COJHEYHOH CHUCTEMBI HE NMOKMAAIOT ee M He magaroT Ha ComHie. 3HaTh, 4TO COOOMU
MPEeACTABIAIOT Maiible Tejaa COJIHEYHOM CUCTEMBI: aCTEPOUIbl, KOMETHI 1 METEOPHBIE Tea. ¥ METh OTJINYUTh IUIAHETHI U
acTepouabl OT 3Be3A. Pa3nuyare MOHATHS: METEOp, OOJHII, METEOPUT. YMETh OOBICHATH npoucxoxaeHne COoTHEeYHOH
CUCTEMBbI COIJIACHO OOILETIPUHATON B HACTOSAIIEE BPEMs THIIOTE3E.

Cmpoenue Connuya
u 36e30 (2 uaca)

W3yunte nonsTus: ¢usmyeckas npupona ConHna M 3Be3]. 3HaTh OCHOBHBIE XapaKTEPUCTHKH 3BE3]: XUMHYECKUH
COCTaB, MaccCa, CBETUMOCTb, TEMIICPATYypPa, INIOTHOCTD, JaBJICHHUEC U CBA3b MCXKIY HUMH, a4 TAK)XKC MCXAHU3M MIPOTCKAIOIIINX
B HeIpax 3Be3]] TEPMOSICPHBIX peaknuid. V3yuutb crpoeHume armocdepsl ConHIa, MOHWMATh, KaKHe IPOLECCHI
IMPOUCXOIAT B KaKAOM U3 CJIIOCB, YTO SABJIACTCA HpH‘-IHHOfI O6p330BaHI/IH IIITCH Ha COJ'IHHC. ITormMaTs OCHOBHEIE cragun
sBomrounu ComnHua. 3HaTh, 4TO 3Be3/1bI BO BeeneHHOI 00beIMHEHBI B TATaKTUKH, KJIACCH(UKAIIMIO TaJlaKTHK, CBOMCTBA
n cocraB Hameil [amaktuku. ChopMupoBaTh NPEACTABIEHUE O BO3MOXKHBIX MOJEISAX 3BOJIOLMU HECTALIMOHAPHOM
Bcenennoit. M3y4nTh, 4TO BO3MOKHOCTH paciiupeHust BceneHHol ObLia TeopeTHuecku mperckazana dpuamanoM, a
noaTBepxkIeHa Xa0010M.

Tema 8. IIpakTuky™m no pemennio 3aaa4 (9 yacon)

Pewenue 3a0au
(9 uacoe)

[Ipogomxuth GopmMupoBaTh yYMEHHUS peliaTh 3aJaydl Ha NpUMEHEHHEe 3aKOHOB HbIOTOHA a7 paBHOYCKOPEHHOTO
ABWIKCHUSA TCJIa IO TOPHU30HTAJIM, IO BEPTUKAIH, AJIA PABHOMCPHOTO ABMIKCHUSA IO OKPYKHOCTH. VYmeTb HaX0oOUTh
YCKOpEHHUE Tell, UCTIONB3Ys (OpMyIIbl KWHEMATHKH, BEC Tella B KaXKAOM ciaydae. PemiaTs 3a7aun Ha ABM)KEHUE CBA3aHHBIX
TelI. YMETh PaCCUUTBIBATh: KOOPAHWHATBHI TEjJa IIpU Cro CBO6OI[HOM maaCcHUM W JIBWKCHHU BCPTHKAJILHO BBCPX,
XapaKTePUCTHKU KPUBOJIUHEIHOTO ABUKEHUS, YCKOPEHUE CBOOOHOTO MajJieHusl Ha 3emiie U APYTux miaHeTax. Pemarte
3ala41 Ha 3aKOHbI COXpAaHCHUWA SHCPTHUU U UMITYJIbCA.

[Ipopomxuth popmupoBaTh YMEHHUS peliaTh 3aJaddl Ha pacyeT MarHUTHOW MHIYKIWU, MATHUTHOTO MOTOKA, CHIIBI
Awmnepa u cuibl Jlopenna. Pemarh 3a71aun Ha 3aKOHBI OTPaXKEHHsI U IPEJIOMJICHUS! CBETA. YMETh PacCUUTHIBaTh U

ompenesaTh (POKyCHOE PACCTOSHHE W ONTHYECKYKO CHJIy JIMH3bI. PaccunThIBaTH DHEPTUIO CBSA3M spa aroMa M
SHEPreTUYECKUI BBIXOJ SIAEPHON peaKIvu.




