MyHnununaneHoe Or1KeTHOe 001eo0pa3oBaTeibHOE yupexaeHue I. AcTpaxaHu
«Cpennsas obmeobpazoBarenbHas mkoiaa Ne32 ¢ yrimyOieHHBIM U3y4eHHuEM
TIpeIMeTOB (PU3UKO-MATEMATHIECKOTO PO

« YTBep}KJIeHa»

[IpuHATO Ha METArOrHYECKOM COBETE Hupextop MBOVY ¢ MCTpaxaHu «COL Ne 32»
Ne 2 Cupnopuna O.H.
oT 9 smpaps 20251 / —re

l'[pHKa?. Ne 01-10-253
ot «9» suBaps 2025 roza

KBAHTOPUYM

JOIIOJIHUTEJIbHAS OBIIEOBPA3OBATEJIBHA S
OBIIEPA3BHUBAIOINAA ITPOTPAMMA
HaHpaBHeHHOCTBI TEXHHUYCCKaA

«PDu3nyecKkuii NPAKTHKYM»

Bospact o0yuaronmxcs: 13 -16 jer
Cpox peanuzayuu: 1 200

ABTOp COCTaBHUTEIIb:
Opnos C.A.
y4HUTENb GU3HKH

BBICIIIEH KaTeropumn

Acrpaxans, 2025r.



HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no (u3MKe Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHsA COCTaBJIEHA Ha
OCHOBE TMOJIOKEHUH W TpeOOBaHMM K pe3ysibTaTaM OCBOEHHUS Ha YIJIyOJIEHHOM YpOBHE
OCHOBHOM 00pa3oBarenbHON mporpammbl, npeacrasieHHbix B ®T'OC OOO, a Ttakxke ¢
yuétoM (enepanbHoi pabouedt mporpammbl BocnuTaHus U KoHieniuu mnpernojiaBaHus
yueOHoro npeameta «Dusukay.

Copeprxanue mporpamMmsbl 1o (U3HMKE HANpPABICHO Ha YOBJIETBOPEHUE MOBBIIIEHHBIX
3aMpocoB 00YYAIOMINXCA, CTPEMSILUXCS K 00JIee NTyOOKOMY OCBOEHUIO (PM3HUECKUX 3HAHUM,
U Ha QOpMHUPOBAHUE €CTECTBEHHO-HAYYHOU IpaMOTHOCTH oOyuyaromuxcs. B mporpamme mo
($u3MKe YIUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO0 rpeAMeTa B peasinzauu Tpedoannit @I'OC
OOO x mIaHUPYEMBIM JTUYHOCTHBIM M METANpPEIMETHBIM PE3yJIbTaTaM OOYUYEHUSs, a TaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MPEAMETOB HA YPOBHE OCHOBHOIO
o01iero oOpa3oBaHus.

[Iporpamma no gu3uke ycTaHABIMBAET paclpeiesieHue yueOHOTro MaTepuaa o rojaam
oOydeHust (MO Kiaccam), MpeJiaraeT MPUMEPHYIO MOCIEAOBATEIbHOCTh HU3YUYEHUS TEM,
OCHOBAaHHYIO Ha JIOTMKE pa3BUTUS MPEIMETHOTO COJEpKaHUA M Y4ETe BO3PACTHBIX
ocobeHHocTel oOyuarmuxcs. KirodeBbIM MOMEHTOM MPOrpaMMbl SIBJISIETCS pELICHUE
HKCIIEPUMEHTATBHBIX 33J1a4 M0 (U3HKE - ITO MOJIe MO3HABATEIIbHOMN AESTEIBHOCTH, KOTOPOE
OpUEHTUPYET 4YeJIOBeKa Ha aHaju3 SBICHUU MPHUPOABI, TEXHUKH, >KM3HEHHBIX MPOOJIeM.
Baxxnoe MecTo 3aHUMAIOT 3a/1a4u Ha MOJIeNTMpOBaHKe (hu3ndeckux mnpoieccon. [Ipocreiinme
UCCJICIOBAHNUS, ONBITHI U HAOJIOJCHHS HE SIBIISIIOTCS CaMOIEbI0, OHU JAal0T BO3MOKHOCTD
riy0ke MpOoaHaNu3UpoOBaTh (PU3NYECKHUE 3aKOHOMEPHOCTH, MOHATh CYIIHOCTh (DU3UYECKUX
SIBIICHUW U TIPOLIECCOB.

dusnka SBISIETCS CHCTEMOOOpA3yIOIIMM  JJisi  €CTECTBEHHOHAYYHBIX  y4eOHBIX
PEeIMETOB, TOCKOJbKY (DHU3MYECKUE 3aKOHBI JIeKAT B OCHOBE IIPOIECCOB M SIBICHHA,
W3y4aeMbIX XUMHEH, OMO0JIOTHEH, acTpOHOMHUEH U hu3udecKoi reorpadueii, BHOCUT BKJIAJl B
€CTECTBEHHOHAYYHYI0 KapTUHYy MHUpa, MPEAOCTaBiseT Haubosiee sCHbIEe 00pa3Ilbl
NPUMEHEHUS HAYYHOTO METO/a TO3HAHUS, TO €CTh CIoco0a IMOIYy4eHHs JIOCTOBEPHBIX
3HAHUU O MUDE.

OpHa U3 TIaBHBIX 33724 (U3MYECKOr0 00pa3oBaHMs B CTPYKTYpE OOIIEro 00pa3oBaHus
COCTOUT B (POPMHPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTH W HHTEpeca K HayKe y

00yJaromuxcs.

N3yuyenne ¢u3MKd Ha yriyOJEHHOM YpOBHE IIPEAINOJaraeT yBEPEHHOE BJIAJCHHE
CIIeIYIOIUMU KOMITETCHTHOCTSIMH, XapaKTepU3YyIOIUMH CCTCCTBCHHOHAYYHYIO
IPaMOTHOCTb:

Hay4HO OOBSICHSATH SABJICHHA,

OLCHUBATh U IIOHUMATb 0COOEHHOCTH HAay4YHOI'O UCCJICAOBAHM,

HHTCPHIPCTUPOBATL JAHHBIC W HMCIIOJb30BATh HAYYHBIC AO0KA3aTCIbCTBA IJIA IIOJTYUYCHUA
BBIBOOB.



enu m3yuenus GU3MKU HA YpPOBHE OCHOBHOTO OOIETO 0Opa3oBaHUs OMPENEIICHBI B
Konnenmmu mnpenogaBanusi ydebnoro mpenmera «®Pusumka» B 00pa30BaTEIbHBIX
opranm3anusx Poccuiickoii @eneparum, peann3yoOmUXx OCHOBHBIE 00IIe00pa3oBaTeIbHbIE
MIPOTPAMMBI.

Lenu u3ydenust puU3MKM Ha YrIIyOJIEHHOM YPOBHE:

pa3BUTHE WHTEpeca W CTPEMJICHHsI OOyYaIOUIUXCA K HAyYHOMY H3YYCHHUIO TPUPOIBI,
pa3BUTHE UX UHTEIUICKTYaJIbHBIX H TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHWH O HAydHOM METOJe TO3HaHuiA U (HopMHpOBaHHE
HCCIIEIOBATEIILCKOTO OTHOIIEHUS K OKPYKAIOIINM SIBICHUSIM;

dopMupoBaHUE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ysibTaTa W3Y4YEHHS OCHOB CTPOCHUS
MaTepuH U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

dbopMHupOBaHUE YMEHUH MPUMEHSATH GU3MYCCKIE 3HAHHS U HAYYHBIC JJOKA3aTeILCTBA JIJIs
00BSICHEHUS OKPY KAFOIIHNX SBJICHUN;

dbopMHUpOBaHUE MPEICTABICHUN O poiy (DU3UKU IS PA3BUTUS JAPYTHX €CTCCTBECHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTH;

pa3BUTHE TMPEACTABICHUN O BO3MOXHBIX cdepax Oyaymielt mnpodeccuoHanibHON
JESTENLHOCTH, CBSI3aHHOW C (M3MKOW, MOATOTOBKA K JaJbHEUIIEMY OOYUEHHIO B ITOM
HaIPaBJICHHM,

GopMupoBaHUE TOTOBHOCTH K JajbHEWIIeMy H3y4eHUIO (U3UKH Ha YriayOJIEHHOM
yYpOBHE B paMKaX COOTBETCTBYIOIIUX Npoduiieli 0OydeHus: Ha ypOBHE CPEIIHEro OOIIEro
oOpa3zoBaHUsI.

JlocTkeHne HTUX LeJed mporpaMmbl MO (U3MKE HAa YpPOBHE OCHOBHOIO OOIIETO
o0Opa3oBaHus 00eCcTieunBaeTCs PEHICHUEM CIIENYIONIUX 3a1a4:

npuoOpeTeHne 3HaHUI O JUCKPETHOM CTPOEHUU BEIIECTBA, MEXaHUUYECKHUX, TETUIOBBIX,
AJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHUN aHaJU3UPOBaTh U OOBIACHATH (PU3MYECKUE SBJICHHS HA OCHOBE
U3YYCHHBIX (PU3MUECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHUS PACYETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOMIMX CO3/JaHus
M UCIOJIb30BaHUS  (DU3MYECKUX MOJeNiel, BKJIIOYass TBOPYECKUE M MPAKTUKO-
OpUEHTUPOBAHHBIC 33/1a4H;

pa3BHUTHE MCCIEIOBATEILCKUX YMEHHI: HAOIIOAATh SBJICHUS U U3MEPATh (PU3MUECKHE
BEJTUYHMHBI, BBIJIBUTATh TUTIOTE3BI U MIPEJIaraTh SKCIIEPUMEHTAIIbHBIE CITOCOOBI X TTPOBEPKH,
TUIAHUPOBATH M MPOBOJUTH OIBITHI, SKCIIEPUMEHTAIBHBIE HUCCIEIOBAHMS, aHAIU3UPOBATH
MOJIYYCHHBIC JJAHHBIC U JIEIaTh BHIBOIBI,

ocBOoeHHE TMPUEMOB PaboOThl ¢ mHPOpMaNUend (HUIUIECKOTO COMEpIKAHMS, BKIIOUAS
nHOOPMAITMIO O COBPEMEHHBIX JOCTIDKCHHUSIX (DU3WKH, HHTEPIPETANHS U KPUTHUIECKOE
OlIeHMBaHUE UH(OpPMaLINH;

3HAKOMCTBO cO cpepamu mpodeccHoHaTbLHOM ASATeIBPHOCTH, CBI3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JTOCTHKCHUSX (PU3NIECKON HAYKH.



COAEPKAHUE OBYYEHUS
7 KIIACC
Paszznen 1. ®u3uka u e€ poJib B IO3HAHMHU OKPYKAKOIIEr0 MHPA.

dusnka — HayKa 0 MpUpoje. SBICHUS TPUPOJIbI (3JIEMEHTHI COJIEPKAHUSI, BKIIFOUAIOIIHE
MEXKIIPEIMETHBIC CBsI3H). DU3UUECKUE SIBJICHUS: MEXaHUYECKUE, TEIUIOBLIE, DICKTPUIECCKHUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BeauuuHbl. PazMmepHocTb. Equmnunel ¢usmdeckux BenuuuH. M3mepenue
dbuzndeckux BenWuyuH. OTanoHbl. Ousnueckue npudopsl. llena nenenwus. IlorpemHocTsh
n3mepenuit. IlpaBuna Oe3omacHoro Tpyaa npu padbore ¢ J1a00paTOpHBIM O00OPYIOBAHUEM.
MexayHapoaHas cuctema enunull. [lepeBo1 BHECUCTEMHBIX €IUHUI B enuHuLbl CH.

Kak ¢usuka u npyrue ecrecTBeHHbIE HAYKU M3y4aroT NpUpoay. ECTeCTBEHHO-HAyUHBIH
METOJ] TO3HAHUS: HAOJIOJEHUEe, MOCTAHOBKA HAYYHOT'O BOMPOCA, BBIJBI)KCHUE THIOTE3,
IKCTIEPUMEHT TIO0 TMPOBEpPKE THUMOTE3, 00BsiCHEeHHe HabmomaemMoro sipieHus. OnucaHue
(bU3UYECKUX SBJIICHUHN C TTOMOIIBIO MOJIENICH.

Jemoncmpayuu.

MexaHn4eckue, TeIIOBbIC, DJIEKTPUUECKHUE, MATHUTHBIEC, CBETOBBIEC, 3BYKOBBIC SIBJICHUSI.

dusnyeckue mMpuOOPhLl M Mpoleaypa MPSMBIX W3MEPEHUN aHAJIOTOBBIM U IU(PPOBBIM
npruOOpOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 1EHbI IEICHUS IIKaIbl U3MEPUTEIHLHOTO MpUdopa.

N3mepenne paccTOsTHUN.

N3mepenue miomaau 1 o0bEmMa. MeTo1 najneTku.

N3mepenue BpeMeHu.

N3mepenune 06bEMa KUAKOCTH U TBEPOTO TEa.

Onpenenenue pa3MepoB MallbIX Tell. MeTo psaoB.

[IpoBeneHue wHcCcienOBaHUS IO MPOBEPKE THUIIOTE3bl: JAJbHOCTh IMOJETA IIApHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Paznea 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHUH BellleCcTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJbl, HMX pa3Mepbl U Macchl. OIbITHI,
JIOKA3bIBAIOIIAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBr>keHne yactul] BeniecTBa. CBA3b CKOPOCTH ABMKEHHSI YACTHUI] C TEMIIEPATypOHU.
bpoynosckoe aBmwkenne. uddys3usa. BzaumonelicTBue 4acThIl BEIIeCTBA: NMPHUTSKEHUE U
OTTAJIKMBaHHUE.

ArperaTHbple COCTOSIHMSL BEIIECTBA: CTPOCHUE TAa30B, KUJIKOCTEM U TBEPIBIX
(KpucTamIM4ecKkux) Tesl. B3auMocBsI3b MEXy CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM
BO/IBI.

Jemoncmpayuu.

HaGntonenre OpoyHOBCKOTO IBUKEHUS.

Habnronenue nuddyszum.

HaGntonenue siBieHui, OOBSCHSIOMUXCS MPUTSHKEHUEM WM OTTAJIKUBAaHUEM YacTHIL
BEIIECTBA.



Jlabopamophuie padomot u onvimot.

OueHka guaMeTpa aToMa METOJI0M PsAOB (C ucmosib3oBanueM (ororpaduii).

OnbIThI 1O HAOTIOJIEHUIO TEIJIOBOTO PACHIUPEHUS Ta30B.

OnbITI O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSKEHUS.

Paznea 3. JIBukenune u B3anMoaeiicTBUe TeJl.

Mexannueckoe nBuwkeHue. IlyTb m mepemenieHue. PaBHOMEPHOE U HEPABHOMEPHOE
newxkenne. CBOOOHOE TMaJIEHUE KaK MPUMEpP HEPAaBHOMEPHOIrO JBMKEHUs Teld. CKOpOCTbh.
CpenHsis CKOpOCTb NMPU HEPABHOMEPHOM JBH>KEHUH. Pacu€t myTH 1 BpEMEHU JIBUKECHHUSL.

I'paduxu 3aBHCHMOCTEN BEIMYMH, OMHMCHIBAIOIIMX ABMXKeHHE. OOmue NoHATHS 00
OTHOCUTENIBHOCTH ABMKEHUS. CII0MKEHNE CKOPOCTEH IJIs TEN, ABMKYILIUXCS NapajjIeiabHO.

SABnenne wHepuuH. 3aKOH MHEPIMU. B3aumopelcTBUE Tel KaK NMpPUYMHA U3MEHEHUS
CKOpPOCTHU JIBMKEHMS Tell. Macca Kak Mepa MHEPTHOCTH Tejla B OCTYyNaTeIbHOM JBH)KEHUH.
[TnoTHOCTE BemiecTBa. CBSI3b MUIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €IMHHUIIE 00BEMA
BemiectBa. CMecu U cruiaBbl. [IoBepXHOCTHAs U JIMHEHHAS TIJIOTHOCTb.

Cuna kak XapakTtepucTuka B3auMojeurcTBus Ten. Cuiia ynpyroctd W 3akoH ['yka.
N3Mmepenne cuiibl ¢ TOMOIIBIO0 TUHAMOMETpA. SIBJIEHUE TATOTEHUs U cuia TskecTu. Cuia
TSOKECTH Ha Jpyrux miuanetax. Bec tena. HeecomocTs. CliokeHUE CUII, HAPABIECHHBIX 11O
oaHoi npsamoi. PaBHoneucTByromas cui. Cuna TpeHusa. TpeHue CKOJIbKEHUS U TPEHUe
MOKO$I, BA3KOE TpeHue. TpeHune B MpUpPOJIe U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MeXaHU4YeCKOro JBUKEHUS Tea.

N3mepenue ckopocTy MPSIMOJIMHENHOTO ABUKEHHUS.

HaGmronenuie siBieHUs: HHEPIIUH.

HaGnronenne u3meHeHus CKOPOCTH MPHU B3aUMOJIEUCTBUU Te.

CpaBHeHuE Macc MO B3aUMOJICHCTBUIO TEII.

Ciio)keHue CuJl, HalpaBJICHHBIX MO OJHOM MPSIMOM.

Jlabopamopnuie pabomot u onvimot.

Onpenenenue CKOpPOCTH PaBHOMEPHOTO IBHWKEHHS (IIApUKAa B JKUJIKOCTH, MOJEIH
AIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jiajee).

Onpenenenne cpeaHel CKOPOCTH CKONBKEHHS OpycKa WM MIapHKa MO0 HAKIOHHOU
IJTIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPIOTO TENA.

OneITHI, TEMOHCTPHUPYIOIIHME 3aBUCHUMOCTh pacTshKeHHsS (Iedopmariuu) mpyKUHBI OT
MIPUIIOKEHHOU CHUJIBI.

OnbIThL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHHUS OT CHUJIbI 1aBICHUS
Y XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznea 4. JlaBjieHne TBEPaABIX TeJl, dKUAKOCTEH U ra30B.

HNasnenne. Cuna napnenus. CriocoObl yMEHBIICHHS ¥ YBETUUCHUS AaBieHMs. J{aBaeHue
raza. 3aBUCUMOCTb JaBJEHUS Tra3a OT 00béma u Temmeparypbl. llepemada naBneHus
TBEPABIMU TEJIAMH, )KUIAKOCTSIMHU U ra3amu. 3akoH [lackans. [lHeBMaTHUeCKEe MalIuHBI.

3aBUCUMOCTb JIaBJICHUSI >KUJKOCTH OT TIyOWHBI mOrpyxkeuus. [umapocratnueckuit
napagokc. CoobOmaromuecs: cocyabl. ['uapabnuueckue wmexaHusMbl. Vcnonb3zoBanue
BBICOKHX JIaBJICHUM B COBPEMEHHBIX TEXHOJIOTUSX. Y CTPOMCTBO BOAOIPOBOIA.



AtMmocdepa 3emnn u atmocepHoe nasiaeHue. [IpuunHbl cyliecTBOBaHUS BO3AYLIHOMN
o6onouku 3emnu. OnbiT Toppuuennu. M3mepenue armocpepHOro IaBieHUs. 3aBUCUMOCTh
aTMOC(EpHOTro MAaBJCHUS OT BBICOTHI Haja ypoBHEeM Mops. [Ipubopsl s u3MepeHus
aTMOC(hEpHOro JIaBJICHHUS.

JlelicTBUEe KUAKOCTM M Ta3a Ha IOIPY)KEHHOE B HUX Telo. BelTankusaromas
(apxumenoBa) cuia. 3akoH ApxuMena. YCIOBUE BO3HHUKHOBEHHUSI BBITAIKHBAIOIICH
(apxumenoBoit) cuibl, noarekanue. [InaBanue ten. BoznyxormiaBanue.

Jemoncmpayuu.

3aBUCUMOCTD JIABJICHHUS Ta3a OT TEMIIEPATYPHI.

ITepenava naBneHHs KUJIKOCTHIO U Fa30M.

CooOmaroiuecs cocybl.

I'mppasinueckuii npecc.

[IposiBnenue neicTBus aTMOCPEPHOTO TaBICHUS.

Cudon.

3aBUCHUMOCTD BBITAJIKUBAIOIICH CUJIBI OT 00bEMA MOTPYKEHHON B KUJKOCTh YacCTH TeJa
Y TJIOTHOCTHU JKUJKOCTH.

PaBeHCTBO BBHITAJIKMBAIOIIICH CUJIBI BECY BEITECHEHHOM KUJIKOCTH.

VYcinoBue muiaBaHus TeJ: IUJIaBAaHWE WJIM TIOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIIEHUS TJIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie padomut u onvimeot.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMA MOTPYKEHHOW B YKHUIIKOCTD
YacTH TeJa.

Ornpenenenue BBITAJKUBAKOIICH CWIbIL, JEWCTBYIOIIEH Ha TENO, MOrPYKEHHOE B
KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAUIKHBAIOIIECH CUIIbI, JEUCTBYIOIIECH HA TEIO B XKUJIKOCTH,
OT MAacchl Tela.

OnbIThl, 1E€MOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIbI, AEHCTBYIOLIECH Ha
TEJNO B JKUIKOCTH, OT O00BEMA MOTPY>KEHHON B KUIKOCTh YacTU Tella U OT IUIOTHOCTH
AKUJKOCTH.

KonctpyupoBanne apeomerpa WM KOHCTPYUPOBAHHE JIOAKHM M ONpPEAECICHUE €€
IPy30I0JbEMHOCTH.

Paznen 5. PaGora u MoHOCTb. JDHeEprusi.

Mexanndeckass paboTa s CWJ, HAmpaBiICHHBIX BIOJb JIMHUU TIEPEMEIICHHUS.
MomHOCTS.

[IpocTbie MeXaHW3MBI: pbIYar, BOPOT, OJIOK, TOJIMCIACT, HAKJIOHHAS TUIOCKOCTH,
HOXXHUYHBIM MeXxaHu3M. MowmeHT cunbl. PaBHOBecue poruara. IIpaBuiio MOMEHTOB.
[Ipumenenune mpaBuiia paBHOBECHS pblyara K 0J0Ky. «3o0ioToe mpaBuiio» mexanuku. KIT]]
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY, TEXHUKE, )KUBBIX OPTAaHU3MAaX.

Mexannueckasa sHeprus. KuHetnueckas u moTeHiuanbHas sHeprus. l[IpeBpaineHue
OJIHOTO BHJIa MEXaHUYECKOUW SHEPTUHU B APYTOi. 3aKOH COXPAHEHHUS U TPEBPAILECHUS SHEPTUH
B MEXAHUKE.

Jemoncmpayuu.

[Tprmepsl IPOCTHIX MEXAHU3MOB.



Jlabopamophuie padomot u onvimot.

HccenenoBanue yciioBUM paBHOBECUS pblyara.

N3mepenune KII/ HaKIIOHHOM IIJIOCKOCTH.

N3yuyenue npaBuiia pelyara Jjis MOABHKHOTO M HETIOJABUKHOTO OJIOKOB.

Onpenenenue KIIJ] moaBM>»XKHOr0 U HEMOABUKHOTO OJIOKA.

Onpenenenue pabOThl CUIIBI YIIPYTOCTH MPU NOIBEME TPY30B MPU MOMOIIHU OJIBHKHOTO
0J10Ka.

N3ydeHne 3aKOHA COXpaHEHNs MEXaHUYECKOW SHEPIUU.

8 KUIACC

Pa3znen 6. TermioBbie siBJIeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOEHHUSI BEUIECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYJ. ONBIThI, TOATBEPKIAIOIINE OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mogenu TBEPAOTO, KUIKOTO M Ta3000pa3HOro COCTOsIHUM BemiecTBa. Kpuctammmueckue
u amopdHubeie Tena. I'padeH — HOBBIM MaTepwan i HOBBIX TeXHOJOTHUW. TexHomoruu
MOJIYYEHUsI UCKYCCTBEHHBIX aliMa30B. OOBICHEHUE CBOWCTB T'a30B, KUIKOCTEH M TBEPIBIX
T€l HAa OCHOBE TIOJIOKEHUW MOJEKYJISIPHO-KMHETUYECKOW Teopuu. IloBepXHOCTHOE
HaTsOKEHUE, CMauyuMBaHUE, KalWUIApHbIC SBICHUS. TEMIOBOE€ paCIIMpPEHUE U CXKaTHE.
3aBUCUMOCTD JIaBJICHHUA raza OT 00bEMaA, TeMIEPaTypHhI.

Temmnepatypa. CBsi3p TemMmepaTypbl CO CPEIHEN KUHETUYECKOW SHEPIrHeil TEIIOBOIO
IBUKEHHS YacTUll. TemnepaTypHbI€ IIKAJIBIL.

Buytpennsisi sneprus. CrnocoObl M3MEHEHHsS BHYTPEHHEH SHEPruu: Teruionepenadya u
coBepieHne paboTel. Bupl Temionepenayn: TEMIONpPOBOAHOCTb, KOHBEKIUS, U3ITYyYEHHE.
Bune! rermonepenauu B npupoie u Texuuke. HeoOpaTuMoCTh TETUIOBBIX MPOIIECCOB.

KomnuectBo TeruioTel. Y aeibHAsT TEIUIOEMKOCTH BEIECTBA. [E€III0O0O0OMEH M TEIUIOBOE
paBHoBecue. 3akoH HpioToHa-Puxmana. YpaBHeHHe TEIIOBOTO OasiaHca.

[InaBneHue U OTBEPAEBAHNE KPUCTAITIMYECKUX BEIIECTB. Y IeJIbHASI TEIIOTA IJIABJICHUSI.
[TapoobpazoBanne u koHaeHcanus. HMcmapenue. Kumenue. VYnenpHas —TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypbl KHIEHUS OT aTMOC(HEpHOro JdaBICHUS.
Haceimennsiii 1 HeHachIeHHBINA nap. BiakHOCTh BO3MyXa.

DHeprus TOIUIMBA. Y IeJbHas TEIIOTa CrOPAHUSL.

[Tpununer padotel TerioBbix aBurareneid. KIIJ[ TtemmoBoro aurarens. TersoBbie
JBUTATENH U 3aIIUTa OKPYKAKOWEH cpeabl. TemIoBple NTOTEPU B TEMIOCETSX.

3aKOH COXpaHEHHUs U MPEBPAIECHUS SHEPTUU B MEXAaHMYECKHUX U TEIJIOBBIX MpoIeccax.

Jemoncmpayuu.

Hab6mronerre O6poyHOBCKOTO JIBHIKCHHUS.

Ha6monenne nuddysun.

HaGntonenue siBIeHWI MOBEPXHOCTHOTO HATSKEHUS, CMAYMBaHUS W KaNWJUISIPHBIX
SIBJICHUU.

HaGntonenue TeminoBoro pacimupeHust Tel.

N3meneHue naBieHus raza npu U3MEHEHUH 00bEMa U HArPEBAHUU WIIH OXJIAXKCHUU.



[IpaBuna n3MepeHus: TeMneparypsl.

Bunael rerionepenaymu.

OxnaxaeHue Npy COBEPILICHUN PaOOTHI.

HarpeBanue npu coBepiiieHU pabOThl BHEITHUMH CUJIAMU.

CpaBHEeHME TEINTOEMKOCTEN pa3INYHbBIX BEIIECTB.

HaGmtonenue kumnenus.

HaGmtoeHre nocTosHCTBA TEMIIEPATYPhl MPU TIABIICHUH.

Mopnenu TennoBbIX JBUTATEIIEH.

Jlabopamopnuie padomut u onvimot.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.

OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

N3mepenne TteMnepaTypbl MpU TOMOIIM JKUAKOCTHOTO TEPMOMETpa W JaTyvKa
TEMIEPATYypPBhI.

OMBITHI O HAOJIOJICHUIO TETIJIOBOTO PACHIUPEHUS Ta30B, JKUJIKOCTEH U TBEPABIX TEJ.

OrnpeneneHue qaBieHUs BO3yXa B OaJUTOHE IITTPUIIA.

HccnenoBanue 3aBUCUMOCTH JAaBJICHUS BO3IyXa OT €ro 00bEMa U TeMIepaTyphbl.

[IpoBepka rUMOTE3bI JIMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

HaGmronenne m3aMeHeHUss BHYTPEHHEH SHEPruu Teja B pe3yibTare Teruionepenadu u
paboThl BHEIIHUX CHUII.

HccnenoBanue siBieHHs TEINIO0OMEHA MTPU CMEIIMBAHUU XOJIOJHON U ropsueit BOIbI.

Omnpenenenue KOJIWYECTBA TEIUIOTHI, TOTYUYEHHOTO BOJIOH MPH TETNIOOOMEHE C HArpeThIM
METaJUTMYECKUM LIJIMHAPOM.

Ornpenenenne MOITHOCTH TEIUIOBBIX MOTEPSH (3akoH HproTOHAa-PrxMaHna).

Ornpenenenue yneabHONU TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca UCapeHusl.

Ornpenenenue OTHOCUTENBHOM BIaKHOCTH BO3/1yXa.

Ornpenenenue yieabHONW TEIUIOTHI MIABIECHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpu3zauus Ten. [[Ba poaa 3JeKTpUYECKHUX 3apsiaoB. BaumoaeicTBre 3apsyKeHHBIX
ten. 3akoH KyroHna.

Dnektpuueckoe noje. HanpsxEHHOoCTh 3iekTpuueckoro nods. [IpuHuun cynepno3unuu
AJIEKTPUYECKUX M0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsaoB. DIEMEHTApHBIN 3JeKTpuueckuil 3apsa. CtpoeHue
atoma. [IpoBOAHUKH, AUANEKTPUKH U MOTYITPOBOIHUKU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO
3apsa.

DNEKTPUUECKU TOK. YCJIOBHUSI CYLIECTBOBAHHUS DSJIEKTPUYECKOro TOKa. MCTOYHUKH
MOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPUUECKOT0 TOKa (TEMIOBOE, XUMUUECKOE, MAarHUTHOE).
DIIEKTPUYECKUN TOK B METAJUIAaX, )KUIAKOCTAX U ra3ax.

Onektpuueckasd uenb. Cuna Toka. DIJEKTPUYECKOE HaNpshKeHUE. AMIEpMETp H
BOJBTMETP B ILEMH NOCTOSSHHOro ToKa. ConpoTWBi€HME NPOBOJHUKA. Y IEIBHOE
CONIPOTUBIICHUE BemlecTBa. 3akoH Oma pgns ydvactka wnenu. [locrmenoBarenbHOE H
napajuieIbHOE CoeIMHEHNE MPOBOAHUKOB. D/[C B e NOCTOAHHOTO TOKa. 3akoH OMa 11



nonHoi nenu. [IpaBuna Kupxroda. Pacuér npocteix snekrpuueckux meneid. Hemuueiinnie
3JIEMEHTHI.

PaboTa 1 MOIIHOCTB ANEKTPUUECKOro ToKa. 3akoH Jkoyng-JleHua. DnekTpruueckue uenu
U TIOTpEeOUTENN dIEKTPUUECKON sHEpTUn B ObITY. KopoTkoe 3ambIkaHue.

[TocTtostHHBIE MarHuThHl. B3aMMOAEUCTBHE TOCTOSHHBIX MAarHMTOB. MarHutHOE MoOJe.
MaruauTHoe noje 3eMJIM U €ro 3Ha4YeHHE JJIs J)KU3HU Ha 3emuie. OnbIT Jpcrena. MarautHoe
noJje 3JeKTpuueckoro Toka. OnbiT AMnepa. [IpumeHeHue 3JI€KTPOMAarHUTOB B TEXHUKE.
JlelicTBME€ MArHMTHOTO TMOJISI Ha MPOBOAHUK C TOKoM. Cuia AMmepa U omnpeaeseHue eé
HanpaBJI€HUs. DJIEKTPOABUTATEIb MOCTOSIHHOTO TOKa. MCMoNb30BaHUE 3IEKTPOIBUTATEIEH
B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apanes. SBiaeHue syekTpoMarHUTHOM uWHAyKIuU. [lpaBuno Jlenua.
Onektporenepatop. CrnocoObl MOJIYYEHUS IIECKTPUUECKOM IHEPTUH. DJICKTPOCTAHIIMU Ha
BO30OHOBJISIEMBIX HUCTOYHMKAX JHEPrHUU. OKOJOTHMYECKUE TMPOOJIEMbl  SHEPreTUKH.
TomnuBHBIE 3JIEMEHTHI U SJIEKTPOMOOUITH.

Jemoncmpayuu.

DJIeKTpHU3alus Te.

JIBa pojia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKECHHBIX TEJl.

YCTpPOUCTBO U IEMCTBUE JIEKTPOCKOTIA.

DJIEKTPOCTATUYECKAS] MHTYKIHUA.

3aKOH COXpaHEHUS DIECKTPUUECKUX 3apsIO0B.

MopenupoBaHie CHJIOBBIX JIMHUH DSJIEKTPUYECKOTO TOJS C TMOMOIIBI OyMasKHBIX
CYJITAHOB.

[IpoBOAHUKH U TUDIIEKTPUKH.

HcToyHrKH TOCTOSHHOTO TOKA.

JIercTBUs 3JIIEKTPUYECKOTO TOKA.

DJIEKTPUUECKUM TOK B JKMIKOCTH.

["a30BbIi pa3psia.

N3mepenne Cuiibl TOKa aMIIEPMETPOM.

N3MepeHnne 31eKTpUIeCKOrO HAIPSHKEHHUST BOJIBTMETPOM.

PeocraTt u MarasuH conpoTUBIEHUM.

B3aumonenicTBrE TOCTOSIHHBIX MArHUTOB.

MoaennpoBaHre€ HEBO3MOXKHOCTH Pa3eICHUS MOJI0COB MAarHUTA.

MoaennpoBaHre€ MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneIT Opcrena.

MarauTHoe 1oje ToKa. IJEeKTPOMarHuT.

JlericTBME MAarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM.

DNEeKTPOABUTATENIH TOCTOSTHHOTO TOKA.

OnpiThl Dapajes.

DJIEKTPOTr€HEPATOP NOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomwt u onvimet.

OnpITHI 110 HAOIIOACHUIO JICKTPHU3AIMN TEJI IPU COMPUKOCHOBEHUH U MHIYKIIUECH.

HccnenoBanue neiCTBUS SJIEKTPUYECKOTO OIS HA MPOBOJIHUKU U TUAJICKTPUKH.

CoOopka ¥ UCTIBITaHUE JICKTPUUECKOM TN TMTOCTOSHHOTO TOKA.



HccnenoBanne 3aBUCHMOCTH  CHJIBI  TOKA, IPOTEKAIOIIETO YEpe3 PEe3UCTop, OT
HaIIpsKEHUS HA PE3UCTOPE U CONPOTUBIICHUS PE3UCTOPA.

OnpITel,  JEMOHCTPUPYIOUIME  3aBUCUMOCTBb  JJIEKTPUYECKOTO  CONPOTUBIICHUS
IPOBOJTHUKA OT €ro0 JJIMHBI, IUIOIIAIN ITOIIEPEYHOr0 CEYEHUS U MaTeEpHUaIIa.

Onpenenenue yneabHOro CONpoOTUBICHUS TPOBOIHHKA.

IIpoBepka npaBuiIa CI0KEHUS HAINPSIKEHUM MPU MTOCIEA0BATENBHOM COECIMHEHUH JIBYX
PE3UCTOPOB.

IIpoBepka npaBuia g CHIIbI TOKA MPYU MapajuIeIbHOM COETMHEHUHU PE3UCTOPOB.

Onpenenenune /1C 1 BHYTPEHHETO CONPOTHUBIICHUS] UICTOYHUKA TOKA.

[Iposepka npasui Kupxroda.

IIpoBepka BrInoJMHEHUS 3aKkoHa OMa J1J1s1 IOJTHOM LETH.

N3yyenue BONBTAMIEPHBIX XAPAKTEPUCTUK HEIMHEMHBIX HJIEMEHTOB  (JIAMIIbI
HaKaJMBaHUS UM TIOJYIPOBOJHUKOBOIO TUO/A).

Onpenenenue pabOThI IAEKTPUUECKOTO TOKA, UIIYILIETO YEpPe3 PE3UCTOP.

Ornpenenenne MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIIIEMON HAa PE3UCTOPE.

Omnpenenenue KII/I narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3yyeHue MAarHUTHOTO TIOJNSl TOCTOSIHHBIX MArHUTOB TpPU HMX OOBEAMHEHUH U
pa3lielICHHH.

HccnenoBanue NeHCTBHS 2JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.

OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJEHCTBUS KaTYIIKA C TOKOM U
Mar"HuTa OT CWJIbl U HallpaBJICHUS TOKA B KaTYIIKE W OT HAINYUSA (OTCYTCTBHS) CEPIECUYHUKA
B KaTyIIKe.

N3yuyenue neiicTBUS MarHUTHOTO I10JIS1 HA TIPOBOJAHUK C TOKOM.

KoncTpynpoBaHnue u nuzyuenue paboTsl 3JIEKTPOIBUTaTEs.

Namepenne KIIJ[ 3mexTpoaBUraTeIbHON YCTAHOBKH.

OneITEl IO HMCCIEIOBAHUIO SIBJICHUS AJIEKTPOMATHUTHOW HHIAYKLHH: HCCIECIOBaHUE
M3MEHEHHMH 3HAYCHMsI Y HANPABICHUS HHIYKIHOHHOIO TOKA.

9 KIIACC

Pazgea 8. Mexanuuyeckue siBJaIeHHU.

Mexanunueckoe JBrxkeHue. MarepuanbHas Touka. CriocoObl ONMUCAHUS MEXaHUYECKOTO
IBUKEHUS:  TaONMWYHBINA,  rpadUyecKuil,  aHATUTUYECKU. Cucrema  oTcuéra.
OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKECHMUS.

BekTopHbIE BENMYMHBI, ONEpalMd C BEKTOpPaMM, NMPOCKUHUH BEKTOpa. Paamyc-Bektop
MAaTEPUAIBbHOW TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE NPAMOJIMHEUHOE
nBxeHne. HepaBHoMepHoe npsiMosinHetHOe qBukeHne. CpellHsisl 1 MTHOBEHHAsi CKOPOCTh
TeJa MPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOYCKOpEHHOE MPAMOJIMHEMHOE ABUKEHUE. YCKOpEHUE CBOOOIHOTO
nagenus. OnwITe! [ amues.

I'paduueckass wuHTEpHpeTanus YCKOPEHHUS, CKOPOCTH, MPONUAECHHOTO IMyTH U
MepEMENICHHUS ISl IPAMOJIMHEUNHOTO JBUKCHUS.

JIBu>keHue Tela, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.



JIBr>KeHUE IO OKPYXKHOCTH. JIMHEHHas CKOPOCTh, YIJI0Basi CKOPOCTh, IIEPUOL U 4aCTOTa
oOpalieHusl Ipu PaBHOMEPHOM JBUKEHUHU IO OKPYKHOCTU. CKOPOCTh M YCKOpPEHHUE IpH
JIBH>KEHUHU MO OKPY>KHOCTH.

Bexrtop cuibl. PaBHOEliCTBYOIIAsA cUila.

ITepseiit 3akoH HeroTona. Bropo#t 3akoH Herotona. Tpetuit 3akoH HeroroHa. IIpuHnun
CyNEPHO3ULIUN CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuiia TPEHHSI CKOJBXKEHHS, CUiia TPEHHS
MOKos1, Apyrue Buabl Tpenusd. Koappuuuent tpenus.

JIBMKEHHE TEJI 110 OKPYKHOCTH NOJI IEUCTBUEM HECKOIBKHUX CHJL.

3akoH bepHymnu u noabéMmHasg cuiia Kpbuia. COBPEMEHHBIE JIETATENbHBIE ANNapaThl,
CyJla Ha MOABOIHBIX KPbUIbSIX, aHTUKPBLIO HA CKOPOCTHBIX aBTOMOOMIIAX. JBHKEeHHE TTOe3/1a
HA MarHUTHOM MOAYIIIKE.

Cuna TskeCTH M 3aKOH BCEMUPHOTO TATOTEHUsA. JIBHJKEHHME Tell  BOKPYT
IPaBUTALIMOHHOTO LIeHTpa (B TOM uMcie miuaHeT Bokpyr Comnnua). IlepBas kocMuueckas
cKopocThb. HeBeCcOMOCTB U meperpys3KH.

PaBHOBecue marepuaibHOM TOUKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue TBEPAOTrO
TeJIa C 3aKPEIJIEHHOM OChIO BpalieHus. MoMmeHT cunbl. LlenTp Tsoxectu.

Nmnynee tena. U3menenme wumnynbca. MMnynbe cuiabpl. YIpyroe M HEynpyroe
B3aUMOJEHCTBHE. 3aKOHBI U3MEHEHUS U COXPAHEHUS! UMITYJIbCa. PEakTUBHOE ABUKEHHUE.

Mexanudeckasi pabota U MOIIHOCTh. PabGoTa cui TsKecTH, ynpyroctu, TpeHus. CBs3b
sHepruu u paboThl. [loTeHIManbHas 3HEprus Tena, MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIH.
[lorenimanbHas 3Hepruss cxarod npyxuHbl. KunHetmueckas osHeprus. Teopema o
KMHETUYECKON SHEPIUH. 3aKOH U3BMEHEHHUSI U COXPAHEHUSI MEXaHUYECKOW SHEPIUH.

Jemoncmpayuu.

HaGmronenrne MexaHU4eCKOro IBUYKEHUS Tela OTHOCUTENIBHO Pa3HBIX TEJ OTCYETA.

CpaBHeHuE MyTe€l U TPACKTOPUIN JBHKEHUS OJHOTO U TOTO K€ Tela OTHOCUTEIBHO
pPa3HBIX TEJI OTCYETA.

N3mepeHne cKkOpOCTH U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKECHHUS.

HccnenoBanne npu3HakoB PaBHOYCKOPEHHOIO JABUKECHUS.

HaGmronenne nBKeHHsI Tella 10 OKPY>KHOCTH.

HaGmronenrne MexaHU4YeCKUX SIBIICHUH, IPOUCXOIAIINX B CHCTeMe OTCUETa «Temexka
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBWYKEHUU OTHOCHUTENILHO KaOuHeTa (hU3HKH.

HaGmronenne paBHOBecHsl Tell, CBOOOJHOTO TaJeHUs, KoOJcOaHWs MasTHUKA B
MHEPLHUAIBHBIX CUCTEMAX KaK MOATBEPKACHUE ITPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHUS TENa OT €r0 MacChl M IEHCTBYIOLIEN HA HETO CUJIBIL.

HaGnronenne paBeHCTBa CHIT TP B3aMMOICHCTBUN TEJ.

N3meHeHne Beca Tena npu yCKOPEHHOM JBHKEHHM.

[lepenada ummynbca npu B3aUMOJIEHUCTBUU TEIL.

[IpeoOpazoBaHus HEPTUU NMPU B3aUMOJICUCTBUU TEN.

CoxpaHeHre UMITyJIbca IPU A0COJIOTHO HEYNIPYTOM B3aUMOJIEUCTBHH.

CoxpaHeHue UMNyJbCa MPU YIIPYroM B3aUMOJCUCTBUH.

HaGntoneHne peakTHBHOTO JABUKEHUS.

CoxpaHeHue 3Hepruu npu cBOOOJHOM I1aJIEHUU.



CoxpaHeHue SHepruu npu ABUKEHUU TeJla MO JCHCTBUEM IIPY>KUHBI.

Jlabopamopnuie padomot u onvimot.

KonctpyupoBanue TpakTa AJjisi pa3roHa M JaJIbHEHUIIET0 PaBHOMEPHOIO JBIXKCHUS
IapuKa UK TeIEKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJIBKEHHUS OpycKa WM JBMKEHUS IIapUKa IO
HAaKJIOHHOM IUIOCKOCTH.

Onpenenenne yCKOPEHHs Tela NPU PAaBHOYCKOPEHHOM JIBMKEHUM IO HAKJIOHHOU
TJIOCKOCTH.

NccnenoBanue 3aBUCUMOCTH IMYTU OT BPEMEHU NMPU PABHOYCKOPEHHOM JBHXKEHUM 0e3
HA4aJIbHOU CKOPOCTH.

[TpoBepka rUMoOTE3bI: €CIIU MPU PABHOYCKOPEHHOM JIBIXKCHUHU 0€3 HauajabHON CKOPOCTHU
MyTH OTHOCSTCS KaK PsiJl HEYETHBIX YUCET, TO BpeMEHa OIMHAKOBBHI.

UccnenoBanue nBUKEHUS Teia, OPOIISHHOIO MO YTJIOM K TOPU30HTY.

UccnenoBanne 3aBUCHUMOCTH CHJIbI TPEHUSA CKOJBXEHHUSI OT CHJIBI HOPMAJIbHOTO
JABJICHUSL.

Omnpenenenue kodphureHTa TPEHUS CKOJIbKEHUS.

Ornpenenenue )KECTKOCTU MPYKUHBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI YIIPYTOCTH, BOSHUKAIOUIEH B MPYXKUHE, OT CTETICHU
nedopMaliu npy>KUHBbI.

Onpenenenue pabOThl CHUIIBI TPEHHST TPU PABHOMEPHOM JIBIDKCHHHM Tela IO
TOPU30HTAIBHON OBEPXHOCTH.

Onpenenenue pabOThl CHIIBI YNPYTOCTH TpPH MOABEME Tpy3a C HCIOIb30BAHUEM
HEMOJIBM)KHOTO U MOJABMYKHOTO OJIOKOB.

Pa3znen 9. Mexann4yeckue KoJ1e0aHUA U BOJIHBI.

Konebarensnoe asmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHMI: TIEPUOJI, YaCTOTa,
amruityna. [apmMoHuueckuwe KojiebaHus. 3aryxamomue KojebaHus. BbIHYyXaeHHBIC
kosnieOanus. Pezonanc.

MaremaTudyeckui W NOPYXKUHHBIA  MadATHUKU. [IpeBpamenue sHeprum  npu
KO0JIE0ATEIbHOM JIBUKEHUU.

Mexannueckue BOdHBL. [IpogonbHble U onepedHble BOJHBI. CBOMCTBA MEXAHUYECKUX
BOJIH: uHTephepeHius U audpaxiug. [[nuHa BOJTHBI U CKOPOCTh €€ pachpOoCTpaHEHUS.
MexaHnuecKkue BOJHBI B TBEPAOM Telle, CEICMUYECKHUE BOJIHBI.

3Byk. PacnipocTpanenue u oTpaxxeHue 3ByKa. ' poMKOCTb 3ByKa U BbICOTa TOHA. Pe3oHaHc
B akyctuke. MH(]pa3Byk u ynbTpasByk. lcmonb3oBaHue yabTpa3Byka B COBPEMEHHBIX
TEXHOJIOTUSIX.

Jemoncmpayuu.

HaGmronenne xonebaHuit TN MO IEMCTBHEM CHIIBI TSHKECTH U CUJTBI YIIPYTOCTH.

HaGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabnroneHnue BeIHYXIEHHBIX KOJIEOAHUN M pe30HaHCA.

Pacnpoctpanenne npo10ibHBIX U MOMEPEYHbIX BOJH (HA MOJEIH).

HaGmtonenne natepdepeHnu u 1u@pakiiviyu BOJIH HAa TIOBEPXHOCTU BOJIBI.

HaGmtoneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHN PE30HAHC.



Jlabopamophuie padomot u onvimot.

Ornpenenenue 4acToThl U Nepruoja KojaebaHuii MaTeMaTHYECKOTO MasiTHUKA.

OnpeneneHue 4acTOThl U NEPUOJIa KOJEOaHUHN NPYKUHHOTO MasiTHUKA.

UccnenoBanue 3aBUCUMOCTH Tieproa KoiebaHul rpy3a Ha HUTH OT JJIMHBI HUTH.

UccnenoBanne 3aBUCUMOCTH TepuoAa KoJieOaHWIl MPYXKMHHOTO MAasTHUKA OT MacChl
rpy3a.

[IpoBepka HE3aBUCUMOCTH NIEPHOJIa KoJIeOaHUH Irpy3a, MOABEMIEHHOTO K JICHTE, OT MAaCChl
rpysa.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh NIEPHO/Ia KOJIEOaHU MPYKMHHOTO MasiTHUKA
OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.

N3mepenue yckopeHusi CBOOOHOTO MaeHHUs.

Paszpnen 10. Di1eKTpOMAarHMTHOE 10JI€ U 3JIEKTPOMArHMTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE TOJe. DIEKTPOMAarHUTHBIC BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoyiH. [llkaysa 37eKTpOMAarHUTHBIX BOJH. Mcronb3oBaHUE 3JIEKTPOMArHUTHBIX BOJIH IS
coTOBOM cBa3u. Pagnosokanmsga. KocMuueckas CBA3E.

DOneKkTpoMarHuTHas mnpupona cBera. CKopocTh cBera. BonHOBBIE CBOWCTBa CBETA!
uHTepPepeHuns u qudpakims.

Jemoncmpayuu.

CRoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

Nutepdepenmus u qudpakius cBeTa.

Jlabopamopnuie padbomot u onvimot.

N3yyenue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH € MOMOIIbIO MOOUJIBHOTO Tele(oHa.

[IpoBenenue onbpITOB 10 HAOIIOACHUIO UHTEPPEPEHIINH U TU(PAKIIUU CBETA.

Pasznen 11. CBeToBbBIC IBICHUA.

JlyyeBast MoJieNib CBETA U TeoMeTpuUeckas ontuka. ictounuku cera. [IpamonuHennoe
pactipoctpanenue cseta. 3atmMenust Connua u Jlynsl. OTpaxkenue cBera. [lnockoe 3epkaio.
3akoH oTpaxkeHus cBeTa. [locTpoenue nzo0paxeHuii, ChopMUPOBAHHBIX 3€PKATIOM.

[Ipenomiienne cBeTa. 3akoH TmpeaomiieHUss cBera. [lonHOe OTpakeHWe CBeTa.
Hcnonp30BaHuE MOTHOTO OTPAKEHHS B ONTUYECKUX CBETOBOAAX, ONITOBOJIOKOHHAS CBSI3b.

JIunza, xox nyuyeid B nuH3e. @opmyna ToHKOM nuH3bL. llocTpoeHune u300paxeHuil,
chOpMHUpPOBAaHHBIX TOHKOW JMH30M. OmnrThueckas cuctema (oroamnmapara, MUKPOCKOIA H
Teneckona. ['na3, kak onTuyeckas cucreMa. ban3opykocTs U JanbHO30PKOCTb.

Paznoxenne Oenoro cera B crnekTp. OnbiTel HbtoToHa. CioKeHHE CHEKTPAIbHBIX
uBeToB. /ucnepcus ceera.

Jemoncmpayuu.

[IpssmMonHEHHOE pacIpOCTPaHEHHUE CBETA.

OTpakeHue cBeTa.

[Tonyuenne n300pakeHUI B IMJIOCKOM 3€pKale.

[Ipenomnenue cBera.

OnTryeckuil CBETOBOLI.

Xop nydelt B coOuparomieit JnH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pa>keHUI C TOMOILBIO JTUH3.



[Tpuniun peiictBus ¢oToamnmnapata, MUKpPOCKONA U TEJIECKOIA.

Mogens ria3sa.

Pa3noxxenue 0enoro cera B CHEKTP.

[Tomyuenue Oenoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnuie padomot u onvimot.

HccenenoBanne 3aBUCMMOCTH yTila OTPAKEHUS CBETOBOTO JIy4a OT yIJIa MaJcHUS.

N3yuyenue cBOMCTB N300pakeHuUs B IJIOCKOM 3epKalie.

HccnenoBanne 3aBUCMMOCTH yrjla MPEIOMIIEHUS OT yrIJla MaJeHUs CBETOBOTO JIydya Ha
TPaHULIE «BO3YX—CTEKIION.

[TonyueHnue n300pa>keHU C TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenue HOKYCHOTO paCCTOSIHUSI U ONTUYECKOM CHIIBI COOMPAIOIIIEH JIUH3BI.

OnpITHI IO Pa30KEHUIO OEJIOT0 CBETa B CIEKTP.

OnbITEl 1O BOCHPUSATUIO I[BETA MPEAMETOB IMPU HMX HAOIIOJCHUU uepe3 IIBETOBbIC
(GUIBTPBHL.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnsitel Pezepdopna u rmuianerapHas Mmojziesnb aroma. Mojens aroma bopa. Mcnyckanue u
norjomnieHue ceera aroMoM. KBantel. JInHeWyaTsie CIIEKTPBI.

PanunoaktuBHOCTh. Anb(da-, O6era- u ramma-uznydeHus. CTpOCHHE aTOMHOIO spa.
Hyknonnas monenbs aromHoro sjapa. M3ortomnel. PaguoaktuBHBIE mpeBpaiieHus. [lepuon
noJIypacraja aTOMHBIX siaep. JlelficTBue paanoaKkTUBHBIX U3JIyUYEHUN HA )KUBbIE OPTaHU3MBI.
3ammuTa OT paguoaKTUBHOTO U3JIYYEHHUS.

SAnepHble peakuny. 3aKOHbI COXPaHEHUS 3aPsAI0BOI0 U MACCOBOTO YUCET. DHEPTHUS CBSI3H
aTOMHBIX siep. CBA3b Macchl U dHEpPruM. Peakiuu cuHTe3a U neneHus sjaep. Mcrtounuku
sHeprun ConHia u 3BE3N. SlepHas sHepreThka. DKOJIOTHYECKHE MPOOIeMBbl sIEpHOU
SHEPIEeTUKHU.

Jemoncmpayuu.

CrexTpbl U31y4YEeHHS U MOTJIOMICHUSI.

CrexTpsl pa3IMYHbIX Ta30B.

CnekTtp Bojgopoa.

HaGmronenne TpekoB B kamepe Buibcona.

Pabota cuérurka HOHU3UPYIOMHUX U3TYICHHM.

Perucrtpanus u3nydeHus: IpUPOIHBIX MUHEPAJTIOB U MTPOIYKTOB.

Jlabopamopnuie pabomot u onvimot.

HaGnroenre CIutomHbIX U THHEWYAThIX CIIEKTPOB U3TyUCHUS.

UccnenoBanne TPEKOB: M3MEPEHHE BSHEPTrUUM YacTUIBI MO TOPMO3HOMY MyTH (110
dotorpadusim).

N3mepenne paanoakTUBHOTO (hOHA.

IHoBTOPHUTEILHO-0000 1A U MOXYJIb.

[ToBTOpUTENBLHO-0000IIAIONIMI  MOJYJIb MpEJHA3HAYEH [l CUCTEMAaTH3aluh U
00001IeHNs TPEIMETHOTO COJIEPXKAHUS M OIbITa JACSTEIbHOCTH, NPUOOPETEHHOrO MpU
M3YUYEHUH BCETrO Kypca (U3UKH YriayOJIEHHOTO YpOBHS, a TakKe MJii HOJATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY 10 (hHU3UKeE.



B mporecce usyyeHus IOAaHHOIO MOJIYJS PEAIMU3YIOTCA U IOJIY4aroT JajbHEHIee
pa3BuTHEe y4eOHble JAEMCTBUS, OOECHEeYMBAIOIINE JOCTH)KEHHUE MPEAMETHBIX U
METalpeMETHBIX  pEe3yJbTaTOB  00y4yeHus, (HOPMHUPOBAHHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH: OOBSICHEHHE M OINHCAHHUE SIBJICHUI HAa OCHOBE NPUMEHEHHUS (DU3UUECKHUX
3HAHWM, HWCCIEAOBATENbCKUE NEUCTBUA (BBLABMKEHUE THUIIOTE3, IOCTAHOBKA LEIU U
IUIAaHUPOBAHUE UCCIEAOBAHMS, AaHAJIW3 TAHHBIX U MMOJYYEHUE BBIBOJIOB).

[IpennouytuTenbHOM (OPMOM OCBOEHHST MOAYNS SBISETCS MPAKTUKYM, IporpaMmma
KOTOPOI'0 BKJIKOYAET:

pelieHue 3a7a4, OTHOCALIMXCS K PAa3IMYHbIM pa3fenaM U TeMaM Kypca (U3UKH, B TOM
YHUCIIE 3aJ1a4, UHTErPUPYIOIIUX COACPKAHUE PA3HBIX Pa3/cIIOB;

BBITNOJTHEHUE JTA0OPATOPHBIX PA0OT U OMBITOB (BKJItOYasi pabOThl U OMBITHI U3 MEpeUHen
K pasfeinaM Kypca) B YCIOBUSAX CaMOCTOSITEIBHOTO IUIAHUPOBAHUS IPOBEJICHUS
UCCIIeIOBaHusA, BBIOOPAa W OOOCHOBaHMS METOJa M3MEpPEHUS BEJIWYUH, COOpKH
JKCIIEpPUMEHTAJIBHON YCTAaHOBKH;

BBIMIOJTHEHUE MPOOJIEMHBIX 33/IaHUN MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa (3a1aHus
[0 €CTECTBEHHO-HAy4YHOM TPaMOTHOCTH), B TOM YHCIE 3aJaHUNd C MEXIPEIMETHBIM
COJIEP)KaHUEM;

paboTy HaJx TPYNNOBBIMU WM WHIWBUAYAJIbHBIMH MPOECKTAMHU, CBSI3AHHBIMU C
coJiepKaHreM Kypca pU3ukH.

N3y4eHne NoBTOPUTEIbHO-0000IAI0IIET0 MOAYISI MOXKET 3aKaHUMBATHCS IPOBEICHUEM
JMarHOCTUYECKOW paboThl 3a Kypc (pU3MKU yriyOJEHHOTO YpOBHS, BKIIIOUAIOIIEH 3a1aHus
pa3HOro YpOBHS CJIOXHOCTU. Pe3ynbTaThl BBINOJHEHUS AMAarHOCTUYECKOW pabOTHI MOTYT
MIOKa3bIBATh CTENIEHb TOTOBHOCTH 00YYarOIIMXCsl K OCHOBHOMY I'OCY/IapCTBEHHOMY IK3aMEHY
no ¢u3MKe, a TaKkKe CBUICTEIBCTBOBATb O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYyYHOU
I'PAMOTHOCTH.

INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOT'PAMMEBI 110 ®U3UKE HA
YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

N3ydenne ¢u3Mkn Ha ypOBHE OCHOBHOTO OOINEro 0oOpa30BaHMs HaIpaBJIeHO Ha
JOCTIDKEHNWE  JUYHOCTHBIX, METAaNpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIbHBIX
PE3YIIBTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare u3ydenus (u3MKM Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS Yy
oOydaromierocst 0yayT cpopMUpOBaHBI CIASAYIONUE TUIHOCTHBIE PE3yIbTaThl B YACTH:

e I)nampuomuuecxkozo eocnumanus:

MPOSIBJIEHNE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUICKON (hHU3NUYECKO
HayKH,

LIEHHOCTHOE OTHOIIICHUE K TOCTUKEHUSIM POCCUUCKUX YUEHBIX-(PUZUKOB;

o 2)2parxcoanckozo u 0yxo8Ho-HPAGCMEEHH 020 60CNUMAHUA:

FOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYXKE€HUU OOILIECTBEHHO 3HAUUMbBIX M ITUYECKHUX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHXKEHUHN (PU3UKH;



OCO3HAHHE BAXKHOCTH MOPAJIbHO-3TUYECKUX MPUHITUIIOB B JIESITEILHOCTH YUYEHOTO;

e 3)acmemuueckozo 60cCnuUmManHu:

BOCIIPUATHE ICTETUYECKUX KAUECTB (PU3NMUECKON HAyKH: €€ TapMOHUYHOTO MTOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

e 4)uennHocmu Hay4HO20 NOZHAHUA:

OCO3HAHHUE IEHHOCTH (PU3NUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAJKHEHIIIEN COCTABIIIOIIEHN KYIbTYpHI;

OpUEHTAIUSI B JCSATEIHBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyUYHBIX MpEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIbL;

pa3BUTHE HAYyYHOMU JIFOOO3HATENBHOCTH, MHTEPECA K UCCIEOBATEILCKOM IESITEIIbHOCTH;

e 5)dpopmuposanusn Kyaemypot 300p06bsa U IMOUUOHANLHOZ0 DJ1A20NONAYUUA:

OCO3HAHUE IIEHHOCTH 0€30macHOro oopa3a >KM3HU B COBPEMEHHOM TEXHOJOTHUYECKOM
MHUpE, BaXXHOCTH TIpaBUJ OE30MAaCHOTO TOBEAEHUS Ha TPAHCIOPTE, Ha JOpOrax, cC
AIEKTPUUYECKUM U TEIJIOBBIM 000PYI0BAHUEM B JIOMAIIIHUX YCIOBUSIX;

c(hOopMUPOBAHHOCTbH HAaBBIKA peIIEKCUH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TAaKOTO
e TIpaBa y JPyroro 4ejioBeKa;

e 6)mpyooeozo eocnumanus:

aKTUBHOE y4aCTHUE B PEIICHUU NMPAKTUICCKHX 3a/1a4 (B paMKaX CeMbH, 00pa30BaTeIbHOM
OpraHu3alliy, TOopojaa, Kpas) TEXHOJIOTHYECKOM U COIMAaIbHON HaNpaBJIEHHOCTH,
TpeOyIOUIUX B TOM YHUCJIE U (PU3NUECKUX 3HAHUN;

MHTEpPEC K MPAKTUUYECKOMY M3YUYEHUIO Mpodeccuid, CBI3aHHBIX C (UBUKOMH;

o 7)IK0J102UYECKO20 60CNUMAHUA:

OpUEHTAaIUsl Ha TpUMEHEHUEe (PU3MYECKUX 3HAHUW [JIs pelieHHs 3ajad B 00JacTu
OKpY’Karoue cpe/ibl, INTAHUPOBAHUS ITOCTYIKOB M OLIEHKU UX BO3MOKHBIX TOCJIEICTBUI 1JIs
OKPY’KAIOIIEH CPEbI;

OCO3HaHHE II100aJIHFHOTO XapaKkTepa IKOJIOTHIECKUX MPOOIeM U MyTeH UX PEIICHHUS;

e 8)adanmayuu K u3MEHAIOUWUMCA YCA0BUAM COUUATNLHOU U RPUPOOHOIL CPEOblL:

NOTPEOHOCTh BO B3aUMOJICUCTBHHM TIPU BBITIOJHEHUW MCCIEOBAaHUI W TPOEKTOB
(bu3nuecKkor HaMPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSM JIPYTHX;

MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO AESATEIbHOCTD;

MOTpeOHOCTHh B JOPMUPOBAHUHU HOBBIX 3HAHHM, YMEHUN (POPMYITUPOBATH UJICH, TIOHITHS,
TUMOTE3bl 0 PU3NYECKUX O0BEKTAaX U SBICHUSAX;

OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00J1aCTH (QU3HKY;

TUTAHUPOBAHUE CBOETO PA3BUTHS B IPHOOPETCHUHN HOBBIX (PU3MUECKUX 3HAHUM;

CTPEMJICHUE aHaJM3UPOBATh U BBISBIATH B3aUMOCBA3U MPUPOABI, O0OIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHHEM (QU3HUECKUX 3HAHUI;

OLIEHKA CBOMX JIEMCTBUNA C Y4E€TOM BIMSHUS Ha OKPYXKAIOLIYIO Cpelly, BO3MOKHBIX
rJ100aJIbHBIX MOCIEICTBHIA.

METAIIPEAMETHBIE PE3YJIbTATbDI



B pesynmbrare ocBOeHHMS TporpamMmbl 1O (U3WKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpaszoBanus y oOyuaromierocst Oyayr chopMUpOBaHbl MeTaNpeAMeTHbIe Pe3yJbTaThl,
BKJIFOYAOIIME TTO3HABATCIIbHBIE YHUBEPCAIbHBIC YYCOHBIC NEHWCTBHS, KOMMYHUKATHBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICUCTBHSI, PETYJISATUBHBIC YHUBEPCAIbHBIC YUSOHBIC ICHCTBHSI.

Ilo3naBaTe/ibHbIEe yHUBEpPCAJbHbIE Y4eOHbIe JeiicTBUS

ba3zoBble jornyeckue AeMcTBUA:

BBISIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB (SIBICHUI),
KJ1acCU(UIMPOBATH UX;

BBISIBJIAITh 3aKOHOMEPHOCTH M MPOTHBOPEUYHUSI B pacCMaTpUBAEMBIX (DaKkTax, JaHHBIX U
HAOJIIOIEHUSIX, OTHOCAILIUXCS K (DU3UUECKUM SIBIICHUSM;

BBISIBIIATh TPHUYUHHO-CIIC/ICTBEHHBIC CBS3U TP U3yYEeHUM (PU3NUECKUX SIBICHHH H
IpPOIECCOB, JeNaTh BBIBOABI C HCHOJIB30BAHUEM JCAYKTUBHBIX W WHIYKTHUBHBIX
YMO3aKJIIOUYEHUH, BbIIBUTaTh TUIIOTE3bI O B3aUMOCBS3SIX (DU3NYECKUX BEIUYUH;

CaMOCTOSTEIILHO BBIOMPATH CIOCO0 pelieHrs yueOHoU Gpu3nyeckoi 3a1aun (CpaBHEHHE
HECKOJIbKMX BapMaHTOB pEIICHUs, BBHIOOp Hauboiee MOAXOIAUIETO €  Y4YETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBaTeibcKue 1eHCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEILCKUIM HHCTPYMEHT IMO3HAHUS;

IPOBOAUTH MO CAMOCTOSATENILHO COCTABICHHOMY IUIAHY OMBIT, HECIOXKHBINA (PU3NYECKUI
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeI0BaHNE (PU3NUECKOTO SIBJICHUS;

OLICHMBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTH MH(OPMAIUIO, MOITYYECHHYIO B XOJE
UCCJIEIOBAHUS WU DKCTIEPUMEHTA;

CaMOCTOATEIHHO (POPMYITUPOBATH 000OIIIEHUS U BHIBOBI 110 pE3yJIbTaTaM MPOBEIEHHOTO
HAOJIIOICHUSI, OTIBITA, UCCIIEIOBAHMUS;

IPOTHO3UPOBATH BO3MOKHOE JalibHEHIIee pa3BUTHE (HU3HUECKUX MPOIECCOB, a TaKKe
BBIIBUTATh MPEATION0KEHHS 00 UX PA3BUTHHU B HOBBIX YCIOBHUSAX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIE METObl, MHCTPYMEHTHI M 3alpoChl MPH TMOUCKE U OTOOpE
uH(OPMAITIH WIN JAHHBIX C YYETOM MPEIJIOKEHHON yueOHOM Pu3nuecKon 3a1auu;

aHaJIM3UPOBATh, CUCTEMAaTU3UPOBATh W HMHTEPIPETUPOBATH MH(DOPMALMIO PA3ITUYHBIX
BUJIOB U (hOPM Ipe/ICTaBICHMUS;

OLIEHUBATh HAJEKHOCTh MH(DOpPMALMU MO KPUTEPHSIM, MPEATIOKEHHBIM yUUTEIEM HIN
c(OopMyITUPOBAHHBIM CAMOCTOSTENIBHO;

CaMOCTOSITETILHO BBIOMpPATh ONTHUMANbHYIO (OpMy MpeacTaBieHHs HHOOpPMALMU U
WUTIOCTPUPOBATh pellaeMble 3aJaud HECIOXXHBIMH CXEMaMH, JAuarpaMMaMH, HWHOU
rpauKoi 1 X KOMOUHAITUSAMHU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

B XOJie OOCYXJEHHUs Yy4eOHOro marepuaia, pe3yJbTaToB JabopaTOpHBIX paboT u
MIPOEKTOB 3aJaBaThb BOMPOCHI MO CYIIECTBY OOCYKJ1aéMOM TeMbl M BBICKA3bIBATH WJIEH,
HalleJICHHbIC Ha PElICHUE 3aJja4M U No1JIepKaHue 0JIarokKenaTeaIbHOCTH O0IIeHUS;



CONOCTABIISITh CBOM CYXICHHS C CYXICHUSMH JPYTMX YYaCTHUKOB JUAJora,
OOHapyUBATh PA3TMYUE U CXOJCTBO MO3UIUH;

BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOJIMYHO  MPENCTABIATh  PE3YJNbTaThl  BBIMNOJIHEHHOTO  (DM3UUYECKOTO  OMbITa
(aKCIIepUMEeHTa, UCCIEA0BaHUs, IPOEKTA);

MMOHUMATh U UCIOJI30BATh MPEUMYIIIECTBA KOMaHIHON U MHAUBUIYaILHON pabOTHI MpHU
pEIICHUH KOHKPETHOU (hpU3ndecKoil mpoOiieMbl;

NPUHUMATh LEJIA COBMECTHOM [IE€SATEIbHOCTH, OPraHU30BBIBATH JEUCTBUS II0 €€
JOCTHXKEHUIO: pacIpeiensaTh pOJH, OOCYXJaTh MPOILECChl W Pe3yJbTaThbl COBMECTHOM
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITh CBOIO 4acTh PabOTHI, JOCTUras KadeCTBEHHOT'O pe3yJibTara IO CBOEMY
HaIpPAaBJIEHUIO U KOOPJUHUPYS CBOU JICHCTBUS C IPYTMMHU YJIEHAMU KOMaH/IbI;

OIICHUBATh Kaue€CTBO CBOETO BKJIaJa B OOUIUHN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOCHCTBUSI.

PeryisiTuBHBIE YHHBEPCAJIbHBIE YUeOHbIE AelicTBUS

Camoopranusanus:

BBISIBJISATH TIPOOJIEMBI B KU3HCHHBIX M YUYCOHBIX CHUTYyAIMSIX, TPCOYIOMUX JIJIs PCIICHUS
(U3HUYECKUX 3HAHHIA,

OPUEHTUPOBATHCSA B PA3NIMYHBIX TOIXO0JAX NPHHITHS PEHICHUH (MHIMBUIYAIbHOE,
NPUHSATUE PENICHHS B TPYIITE, MPUHATHE PEIICHUN TPYIION);

CaMOCTOSITETTFHO COCTABIIATH aJTOPUTM pEIICHHs] (PU3NYECKOW 3aladdl WU ITUIaH
UCCIICJIOBaHUSA C YYETOM HMEIOIIUXCS PECYpCOB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBAaTh Npe/IaracMble BAPHAHTHI PEIICHHIA,

nienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJJIEKT:

JaBaTh aJeKBaTHYIO OLICHKY CUTYAIlUHU U MpeJiarath IiaH e€ N3MCHEHUS;

OOBSCHATH PUIMHBI JOCTHKCHHS (HETOCTIKEHUS) PE3yIbTaTOB JESATCIIEHOCTH, J1aBaTh
OLIEHKY TIPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTUBBI B JEATEIHHOCTh (B TOM YHKCJE B XOJ BHITIOJHEHUS (PU3UUYECKOTO
WCCJICIOBAHUS WU MPOEKTa) HA OCHOBE HOBBIX OOCTOSTENBCTB, N3MEHUBIINXCS CUTYAIUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIUX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YNIbTAaTA MU U YCIOBHUSIM.

CTaBUTH Ce0s Ha MECTO JPYroro 4eloBeKa B XOJ€ CIOpa WX JUCKYCCHUU Ha HAYYHYIO
TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JPYTOTO.

MpU3HAaBaTh CBOE MPaBO Ha OMMUOKY MpU penieHuu (PU3NYECKUX 3aaad WId B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE )K€ MPABO JAPYTOTO.

HPEAMETHBIE PE3YJIBTATDBI
K xoHny oOydenuss ¢ 7 kKaacce TpeAMETHbIE pPe3yJbTaTbl Ha YriayOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUIA:



UCTIONB30BaTh TMOHATHA: (U3MYECKME U XUMHUYECKHE SIBICHHUS, HaOII0IeHHeE,
OKCIIEPUMEHT, MOJIeNb, THUIOTE3a, EAWHHUIBI (PU3NYECKUX BEIUYHMH, aTOM, MOJICKYIa,
arperatHble COCTOSIHUSI BellecTBa (TBEPIOE, JKHUJIKOE, Tra3000pa3HOE), MEXaHUYECKOe
JBIDKECHUE (paBHOMEpHOE, HEpaBHOMEPHOE, IPSMOJIMHENHHOE), TpaeKTOpHsI,
paBHOJEWCTByIOIas cuii, JAedopmanus (ympyras, IUIaCTHUECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

yBEpEeHHO pa3nuyaTh siBIeHUsS (AudQy3us, TEIIOBOE ABMKEHHWE YACTHIl BEIIECTBA,
paBHOMEpHOE [BIDKEHHE, HEPAaBHOMEPHOE IBWKCHHE, WHEPIHs, B3aWMOJCWUCTBUE TeT,
paBHOBECHUE TBEPABIX TEJI C 3aKPEIUIEHHOM OCBIO BpallleHUs, Ilepeaada JaBJICHUs TBEPABIMU
TeJIaMH, JKUIKOCTAMH W Tra3aMu, aTMOC(EepHOe [aBJICHHE; IUIaBaHHWE Tell, MPEBPAIICHUS
MEXaHUYECKOW HHEPTUH) MO OMUCAHUIO0 UX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3UUECKHUX SBICHHUHA B OKpYXKalolieM Mupe (B
TOM 4YuCie (QUINYECKUE SBICHHUS B MPUPOAC: NPUMEPHl JIBUKCHHS C PAa3TAYHBIMU
CKOPOCTSIMH B JKMBOH M HEKWBOUW MPUPOAE, NEHCTBUE CHII TSKECTH, TPCHHUS, YIIPYTOCTU B
NPUPOJIE U TEXHUKE, BIUSHUE aTMOC(EPHOTO JIaBJICHHSI HA )KUBOW OPraHH3M, TIABaHHUE PHIO,
pelYard B Telie YelIOBEKa), NPU ITOM IEPEBOJUTH MPAKTHUYECKYI0 3a7ady B ydeOHYIO,
BBIJICIISITh CYIIECTBEHHBIC CBOMCTBA (MMPU3HAKH) (U3HUYECKUX SBJICHUN;

OIMCHIBATh M3yYCHHBIC CBOMCTBA TN M (PU3UYECKHE SIBICHUS, UCTIONB3YS (PU3NICCKUE
BEJIMYUHBI (Macca, 00bEM, TUIOTHOCTh BELIECTBA, BPEMs, MyTh, CPEAHSSI CKOPOCTh, CHJIA
YIPYTrOCTH, CUJa TSKECTH, BEC Teja, CUja TPEHHWs, JaBJICHHE TBEPIAOTO Teia, JaBICHHE
cTON0a KUAKOCTH, BHITAJIKUBAIOIIAS CHIIa, MEXaHWYecKast paboTa, MOIIHOCTb, TJI€Y0 CHJIBI,
MOMEHT CHWJIbl, KO3(P(UIHUEHT TMOJE3HOro0 JCHCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEeHLIUANbHAS SHEPIusi), MPU ONHCAHUM TPABUIBLHO TPAKTOBATH (PU3UYECKUNA CMBICIH
UCIIOJIb3YEMbIX BEJIMYMH, MX 00O3HAYECHHS U €IUHULBI (DU3NYECKUX BEITUYMH, HAXOIUTh
(bopMyIIbI, CBSI3BIBAIOIINE TAHHYIO (PU3MUYECKYIO BETUYHHY C APYTUMH BETUYHHAMH, CTPOUTD
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA TeN, PU3NUYECKUE SIBICHHS U TPOIECCHI, HCTIOIb3Ys MpaBuiIa
CIOXXeHus cwui (BIOJb ONHOW mpsiMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MPaBWJIO paBHOBeCUs pbryara (0JI0Ka), «30J0TOE MPaBUII0» MEXAHUKH, 3aKOH COXPaHCHHSI
MEXaHUYECKOW YHEPTUH, TIPU ITOM JaBaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA U 3aITUCHIBATH
€ro MaTeMaTU4YeCKOe BbIPaXKEHHE,

CTPOUTH MPOCThIE (PU3UUECKHUE MOJEIU peallbHBIX OOBEKTOB, IMPOLECCOB U SIBICHUH,
BBIJIETISITh NIPU 3TOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB, MPOIECCOB,
SBJICHUH, TPUMEHATh (QU3NYECKHE MOJECIH ISl OOBSICHEHUS (DU3MUECKUX MPOIECCOB U
peleHus: y4eOHBIX 3a/1a4;

OOBSCHATH (PU3MUECKUE SIBICHHUS, MPOILIECCH U CBOWCTBA TEJ, B TOM YHCIIE B KOHTEKCTE
CUTYaIlUid TPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa, ¥ peliaTh KaUeCTBEHHbBIC 33/1a4H, B TOM
quclie TPeOYIOIINe YUCICHHOTO OIICHUBAHUSI XapaKTEPHBIX 3HAYCHNUN (PU3NUIECKUX BEITUUIHH,
MIPY TOM BBIOMPATH aJeKBATHYIO (DU3UIECKYIO MOJIEITh, BBISBIISTh IPUYNHHO-CJICICTBCHHBIC



CBSI3M M BBICTPAaWBaTh JIOTHUECKYIO LEMOYKY pACCYXIECHUH C OMOpoil Ha H3yYCHHBIE
CBOICTBA (DU3MUECKUX SIBICHUM, (PU3MUECKHE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIETIH;

pemarb pacyéTHble 3afaud (B 2—3 AEHCTBUS) MO U3y4aeMbIM TeMaM Kypca (DU3UKH,
BbIOMpas aJeKBaTHYI0 (PU3UYECKYI0 MOJElb, C HCIIOJIb30BAaHHEM 3aKOHOB U (HOpMYII,
CBSI3BIBAIONINX (PU3UYECKHE BEIWYHHBI, 3alMCHIBATH KPAaTKOE YCIOBHE M Pa3BEPHYTOE
pelleHune 3a/1a4M, BBISIBIISITh HEIOCTAIOIINE MIIM H30BITOYHBIC TaHHBIE, 000CHOBBIBATH BEIOOD
METO/Ia pelIeHHs 3a7a9u, UCTIOIh30BaTh CIIPABOYHBIC JaHHBIC, TPOBOJAUTH MAaTEMaTHUECKHE
npeoOpa3oBaHusi M PAcyEThl, OICHUBATH PEATHCTUYHOCTh TIOITYYCHHOTO 3HAYCHUS
¢u3ndyecKoll BETUYMHBI U OMPEICNATh Pa3MEepPHOCTh (DU3MUECKON BEIMYUHBI, MOTYYCHHON
[IPU PEIICHUH 3a1a4u;

pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEUIUTh MPH MOMOIIU (GU3NIECKUX METOJIOB,
M TpeasiaraTb OpPUEHTHUPOBOYHBIM Crmoco0 pemieHus, B ONUCAaHUHM HCCIICTOBAHUS
pacro3HaBaTh MPOBEPsieMOe MPEIOI0KEHUE (THITOTE3Y), HHTEPIPETUPOBATH OTYyYSHHBIN
pe3yIbTar;

MPOBOJIUTH OTBITHI IO HAOTIOACHUIO (PU3MUYECKUX SIBICHUHN MIH (U3NUECKUX CBOMCTB Tell
(muddysus, TerioBoe pacHIMpEeHHE ra3oB, SBICHUE HHEPIMH, U3MEHEHHE CKOPOCTH TpHU
B3aMMOJICHCTBUU TEJl, Mepenadya JaBICHHUS KHUAKOCTHIO M Ta30M, MPOSBICHUE ICHCTBUS
aTMoc(epHOTO  JaBJICHWS, JCWCTBHE  TPOCTBIX  MEXaHW3MOB):  (hopMynHpoBaTh
NpeanoNoKeHre (TUMOTe3y) O BO3MOXKHBIX pe3yibTaTaxX HaONOJEHUH, CaMOCTOSTEIHHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOT'O HaO0pa 000py10oBaHUs U (POPMYITUPOBATH BHIBOIBI;

IPOBOAUTH MPSIMbIE M KOCBEHHBIE HM3MEpPEHUs (U3UUYECKUX BEIMUYMH (PACCTOSHHE,
IPOMEXYTOK BpEMEHH, Macca Tella, 00bEM Tela, Cuila, TeMIIepaTypa, MIIOTHOCTh KUIKOCTH
U TBEPIOrO Teja, CHJIa TPEHUS CKOJIBKEHHS, JaBICHHE BO3/yXa, BBITAJKUBAIOIIAs CHUJIA,
JEUCTBYIONIAsT HAa TMOTPYKEHHOE B KUIKOCTH TENO, KOI(PPHUIMEHT MOJE3HOTO NEeUCTBUS
NPOCTBIX MEXaHU3MOB) C HCIOJIb30BAHUEM aHAJIOTOBBIX U IMGPPOBBIX MPUOOPOB,
000CHOBBIBaTh BBIOOP METOJa M3MEpPeHHs, (PUKCHPOBATh MOKa3aHUS MPUOOPOB, HAXOJUTH
3HaUYEHWE U3MEPSIEMOI BEJTMUYHMHBI C TIOMOIIBIO YCPEAHEHHSI PE3yJIbTaTOB CEPUN U3MEPEHUI
Y OLICHUBATh MOTPEIIHOCTh U3MEPEHUN;

IPOBOJAUTH HECTIOKHBIE IKCIIEPUMEHTAIIbHBIE HCCIIEIOBAHUS 3aBUCUMOCTEN (DU3UIECKUX
BEJIMYUH (3aBUCUMOCTHU ITyTH PAaBHOMEPHO JIBUXKYILETOCS TeJla OT BPEMEHU JBU)KCHHUS Tea,
CHJIbI TPEHHUS CKOJBXEHHS OT CHJIbl HOPMAJbHOTO JaBJCHMs, KadecTBa OOpabOTKHU
MOBEPXHOCTEH TeNl M HE3aBUCUMOCTH CUJIbl TPEHUS OT IUIOIIATU COIPUKOCHOBEHHUS Tel,
CHJIBI YIIPYTOCTH OT YJUIMHEHUS MPY>KUHBI, BEITAJIKUBAIONIEH CUIIBI OT 00bEMa OrpyKEHHON
YacTHU TeJla U OT IUNIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT TIIyOUHBI,
Ha KOTOPYIO MOTPYXEHO TEeJO0, YCJIOBUM IJaBaHHs TeJN, YCIOBUN paBHOBECHs pblyara u
OJIOKOB): COBMECTHO C yduTeneM (OopMynupoBaTh 3aJady M THUIOTE3y HCCIEeI0BaHUS,
CaMOCTOSITETILHO IUTAaHUPOBATH UCCIIEIOBaHHE, CaMOCTOSITEITLHO cobupatpb
HKCIEPUMEHTANbHYI0O YCTAaHOBKY C  HCIIOJIb30BAHMEM HWHCTPYKLUH, TNPEACTABIATH
MOJTy4YeHHBIE 3aBUCUMOCTH (DM3MUECKUX BEIMYMH B BHJE TAONUIl U TPaQHUKOB, OIICHUBATH
MOTPEIIHOCTH, JIeTIaTh BHIBOJBI MO PE3yJIbTaTaM MCCIICT0BAaHUS;



coOnI0aTh MpaBHiia TEXHUKU O€30MacHOro Tpyda mnpu padore ¢ JaabopaToOpHBIM
000opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETpP, IAUHAMOMETP, COOOIIAIOIIUECS COCYJbI, OapoMETp, pblvar, MOJBIXXHBIA U
HETIOJIBUXKHBIN OJIOK, HAKJIIOHHASI TNIOCKOCTH;

XapaKTEepU30BaTh MPUHIIUIIBI AEHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
1 TEXHOJOTHMYECKUX MPOLIECCOB C OMOPOWM HAa HUX OMUCAHUS (B TOM YHUCIE: MOAMIMITHUKH,
YCTPOUCTBO BOJOMPOBOJIA, THUIAPABIUYECKUU Tpecc, CU(POH, MaHOMETP, BBICOTOMED,
MOPIIIHEBOM HACOC, apeoMeTp), MCIOJb3Yysl 3HAHUS O CBOMCTBaxX (DU3WYECKUX SIBICHUM U
HE0O0XouMbIe (PU3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

UCIIOJIH30BaTh CXEMbl U CXEMATUUYHbIE PUCYHKU HU3YyUCHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENILHBIX MPUOOPOB M TEXHOJOTMYECKUX IMPOIECCOB TMPU pEHIeHUU Y4eOHO-
IPaKTUYECKUX 3a]1ay;

OPUBOAUTL TPUMEPH  (HaXOAUTh WHGOPMAIMIO O TMpPUMEpax) MNPAKTUUYECKOTO
UCTIONIB30BaHUSl  (DU3WUECKUX 3HAHUN B TOBCEJHEBHOW JKU3HU Il OOecreuyeHus
0€301acHOCTU MPpU OO0paIIeHUN ¢ MPUOOPaMU M TEXHUUYECKUMH YCTPOHCTBAMU, COXPaHEHUS
3I0POBBS U COOTIOJICHUSI HOPM SKOJIOTHYECKOTO MOBEJACHUS B OKPYIKAIOIIIEH cpelie;

OCYIIECTBIIATh OTOOP HCTOYHUKOB HUHGpOpMAIuu (PU3NUECKOTO COAEpKaHUS B
HNuTtepHere, camocToATENIbHO (DOPMYITHPYsI TOMCKOBBIN 3ampoc, Ha OCHOBE HWMEHOIIMXCS
3HAHUM W TYTEM CpPaBHEHHS PaA3IMYHBIX MCTOYHUKOB BBIIEISATH MHPOPMAIIMIO, KOTOpPas
ABJIETCS POTUBOPEYMBOM MIIM MOXKET OBITh HEJOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHINOJHEHUN YYEOHBIX 3aJaHUl HAYYHO-MOMYJSPHYIO JIUTEPATypy
¢u3nyuecKoro cojepxkaHus, CIpaBOYHbIE MaTepualbl, pecypchl ceTh WHTepHET, BiaaeTh
npuéMamMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusi HHGOPMALIUK U3 OAHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHUE MHChbMEHHBIC W YCTHBIE COOOIICHHUS HAa OCHOBE 2—3
HUCTOYHUKOB HH(OpManuu (PU3HUECKOTO COJACp)KaHMsI, B TOM 4YHCIe NyOJUYHO J1eNaTh
KpaTKue COOOIIEHUS O pe3ysibTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAaHUN, MPU ITOM
IPAaMOTHO HCIIOJB30BaTh W3yUEHHBIN MOHATUMHBIA anmapar Kypca (pU3HKH, COIPOBOXKIATH
BBICTYIUUIEHUE MIPE3CHTAIUEH;

MIPY BBITIOJIHEHUH YYE€OHBIX MPOEKTOB W MCCIENOBAHUN pacTpeessiTh 00s3aHHOCTH B
TpynIe B COOTBETCTBHM C TOCTaBJICHHBIMH 3aJladyaMU, CJICIUTH 32 BBINOJTHEHHEM TIlIaHA
JCHUCTBUM, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBIH BKIJIQJ B JEATEIHHOCTH TPYIIIIHI,
BBICTpauBaTh KOMMYHHUKAaTHBHOE B3aUMOJICHCTBHUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K koniy oOydeHus ¢ 8 knacce npeaMeTHblE pe3yJbTaThl Ha YIIIYOJIE€HHOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUH:

UCIIOJIB30BaTh MOHATHUS (Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)XKEHHUE aTOMOB U
MOJICKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMYECKHEe M amMopdHbIe Tena,
HACBIIIEHHBI M HEHACBIIICHHBIM TMap, CHocoObl W3MEHEHUsS BHYTPEHHEW HHEpruu,
AJIEMEHTAPHBIN SJIEKTPUUECKUN 3apsill, NMPOBOAHUKH, MOIYNPOBOJHUKH, JUAJIEKTPUKH,



HMCTOYHUKH MOCTOSIHHOTO TOKA, AJIEKTPUUYECKOE U MATHUTHOE MOJIs, ONITUYECKasi CUCTEMA) U
CUMBOJIMYECKUH S3bIK (DU3UKU MPU PEUICHUH YUYECOHBIX U MPAKTUUECKUX 3a/aY;

YBEPEHHO pa3inyaTh SIBJICHUS (TEIJIOBOE paclIupeHue (CxkaTue), TEII0BOE paBHOBECHE,
MOBEPXHOCTHOE  HATSKEHUE, CMAuMBAaHWE, KaNWUIIPHBIE  SBJICHUS, HCIApPCHHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KPUCTAJUIM3alMs, KUIIEHHE, CIOCOOBl  TeIionepeaauu
(TeTUIONPOBOHOCTh, KOHBEKIIUS, H3JIy4YCHHUE), TEIUIOBBIE IOTEPH, JJIEKTpU3aIus Tel,
B3aUMOJICMCTBUE 3apsiAOB, JIEUCTBHUS DIIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHUE,
B3aMMOJICHCTBUE MAarHUTOB, JCHCTBHE MArHUTHOTO TMOJIsi Ha MPOBOJAHUK C TOKOM) IIO
ONHUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JAHHOE
(uznueckoe sBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SIBIICHUM B OKpY’KaroieM Mupe (B
TOM 4ucje (Pu3nUecKue SBJICHUsI B MPUPOJIC: TOBEPXHOCTHBIC M KANWJUISIPHBIC SIBICHUS B
OpUpOJe, KpUCTAIIBl B mpupoAe, uznydeHue ConHua, 3amep3aHue BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, dJEKTpUUECKue sBJIeHUus B armocdepe,
AJIEKTPUYECTBO JKMUBBIX OPraHU3MOB, MAarHUTHOE ToJie 3eMiid, Jpeld TOoJIFOCOB, POJIb
MAarHuTHOTO TOJIs JUIA JKM3HU Ha 3emJje, TMOJSIPHOE CHUSHUE), MPU ITOM IEPEBOJUTH
NPaKTUYECKYI0 3ajady B Yy4eOHYI0, BBIJICIATH CYIICCTBEHHBIC CBOWCTBA (IIPU3HAKH)
(bU3UYECKUX SBIICHUM;

OMHUCHIBATh U3YUYCHHBIC CBOMCTBA TeJl M (DU3UYECKUE SIBJICHUS, UCTIONIB3Ys (HU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI HSHEPrus, KOJWYECTBO TEIUIOTHI, paboTa rasa,
ylIelibHasi TEIJIOEMKOCTh BEIECTBA, yJAENbHAas TEIJIOTa IUIABJICHUS, YAENbHAs TEIJIoTa
napooOpa3oBaHusi, YIENbHAas TEIIOTAa CropaHus TOIUIMBA, KOA(M(UIMEHT MOJIE3HOTOo
NEUCTBHS TETUIOBOW MAIlIMHBI, OTHOCUTEIbHAS BJIAXKHOCTh BO3/1YyXa, JJIEKTPUUECKUI 3apsi,
cuia TOKa, AJIEKTPUYECKOE HAaIpsKEHHE, CONMpoTHBiIeHME mnpoBoaHuka, JOJIC B wenwu
MOCTOSIHHOTO TOKa, JJIGKTPUYECKOE Y/AEJbHOE COMPOTUBIECHUE BeIIeCTBa, paboTa u
MOIIIHOCTh AJICKTPUYECKOTO TOKa), MPU OINHUCAHUU TMPABHIBHO TPAKTOBATh (PU3NYECKUIA
CMBICII HWCIIOJIb3YEMbIX BEIMYMH, UX OOO3HAUEHUS W EIUHUIBI (PU3NYECKUX BEITUYHH,
HaXOAUTh (OpPMyYIbI, CBA3BIBAIONIME JAaHHYIO (U3WYECKYI0 BEIMYUHY C JAPYTUMH
BEJIMYUHAMHU, CTPOUTH TpadMKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEITUYUH;

XapaKTepu30BaTh CBOWCTBA Tell, (U3MYECKUE SBIECHUS W TMPOILECCHI, HCIOIb3Ys
OCHOBHBIC ITIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPHUM CTPOCHUS  BEIIECTBA,
ypaBHEHHE TEIUIOBOr0 OanaHca, 3aKOH COXPaHEHHS 3JIEKTPUUYECKOro 3apsaa, 3akoH KynoHa,
MPUHLHUIT CYNEPHO3ULIMU DJIEKTPUYECKUX ToJieH, 3akoH OMa [l yyacTKa Lienu, MpaBuia
Kupxroda, 3akon Oma s monHOW 1enu, 3akoH JDkoyns-JIeHra, 3akoH coXpaHEHUs
SHEPTUH, TIPH ITOM PaA3IUYaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA M €T0 MATEMaTUYECKOE
BBIPAXKEHUE;

CTPOUTH MPOCTbIe (PU3UYECKHE MOJIEIH PEeaTbHbIX OOBEKTOB, MPOIECCOB U SIBICHUH,
BBIJICJISATh MIPU 3TOM CYIECTBEHHBIE U BTOPOCTENEHHBIE CBOMCTBa OOBEKTOB, MPOLIECCOB,
SBJICHUHN, MPUMEHSTh (PU3NUYECKUE MOJEHU ISl OObsiICHEHUs] (PU3UYECKUX MPOILECCOB M
peleHus1 y4eOHbIX 3a/1a4;



OOBSCHATH (PU3UUECKUE SBJICHUS, TIPOIECCHI U CBOMCTBA TEJI, B TOM YHCJIC U B KOHTEKCTE
CUTYaIlUi TPAKTUKO-OPUCHTHUPOBAHHOTO XapaKTepa, M PeliaTh KAa4eCTBEHHBIC 3a]1a4H, B TOM
quclie TPEeOYIOIINe YUCICHHOTO OIICHUBAHUSI XapaKTEPHBIX 3HAYCHUI (PU3UICCKUX BETUYHH,
TIPY TOM BBIOMPATH aJCKBaTHYIO (PU3UYECKYIO MOJIENb, BBISBIISATH IPUUUHHO-CIICICTBCHHBIC
CBS3M W BBICTPAaWBATh JIOTHYECKYIO IIEMIOYKY PACCYKICHUH C OMOpON Ha HW3YUYCHHBIC
CBOMCTBA (PM3MUECKUX SBICHHUH, PU3NIECKHUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICIIH;

YBEPEHHO pellaTh pacu€THBIC 3ajaud (C omopoid Ha 2—3 ypaBHEHUS) MO U3y4aeMbIM
TeMaM Kypca (U3UKH, BbIOMpas aJeKBaTHYIO (U3UYECKYIO MOJIeNb, C HCIOJIb30BaHUEM
3aKOHOB U (hOPMYJI, CBSA3BIBAOIIHNX (PU3UUECCKUE BETMYHMHBI, 3aITMCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE peIICHUE 3aJa4d, BBIABIATH HEAOCTAIOIIME WJIM HM30BITOYHBIC JaHHBIC,
000OCHOBBIBaTh BBIOOpP METOAA PCIICHHUS 3aJayd, HWCIOJIb30BaTh CIPABOYHBIC JaHHBIC,
NPUMCHATH METOJIBI aHAIM3a Pa3MEPHOCTEH, UCTIOJIB30BaTh I'paMUECKHEe METOIBI PEIICHHS
3ajla4, MPOBOJHWTH MaTEMaTHYCCKUE TMpeoOpa3oBaHWs W pacy€Thl, OIICHUBATH
PEATMCTUYHOCTh  TOJIYYCHHOTO 3HA4YCHUS (PU3NYSCKOH BEIWYMHBI W ONPEACIATH
pa3MepHOCTh PU3NUECKON BETUYMHBI, TTOJTYUYCHHOU MPU PEIICHNHN 33]1a4U;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPBIE MOXKHO PEITUTh TPH ITOMOIIH (PHU3NICCKUX METOJIOB,
W TpemjaraTtb OPUCHTHUPOBOYHBIA CIIOCOO peIIeHUsA, B ONUCAHWUU HCCIICIOBaHUS
pacrno3HaBaTh IPOBEPSIEMOE IPEANOIOXKEHNE (TUITOTE3Y), HHTEPIPETUPOBATH MOJTyYCHHBIN
pe3yIbTar;

IPOBOAUTH OTBITHI 110 HAOTIOACHUIO (PU3NYECKUX SBICHHUHN WM (GU3NYECKUX CBOMUCTB Tell
(KanmuIUIApHBIE SIBICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/AyXa OT €ro o0bh&Ma M TeMIlepaTyphl,
CKOPOCTH TpOIecCa OCThIBaHUS (HArpeBaHUs) NPU U3TYYEHHHM OT I[BETa HU3Tydarolieu
(moruomiaroriei) mToOBEpXHOCTH, CKOPOCTh MCIIAPEHUsI BOJBI OT TEMIEPATypPhl KUIKOCTU U
TUIOIaAN €€ MOBEPXHOCTH, DIIEKTPU3ALMS Te U B3aUMOJEHCTBUE DIIEKTPUUYECKUX 3apsI0B,
B3aMMOJICHCTBHE TOCTOSHHBIX MAarHUTOB, BU3yalM3allds MArHUTHBIX MOJEH MOCTOSHHBIX
MarHuTOB, EWCTBUSI MAarHUTHOTO IOJIS HA MTPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHUTA,
CBOMCTBA AJIGKTPOJBUTATENSI TOCTOSHHOTO TOKa): (opMylupoBaTh IMPOBEPSIEMOE
NpEanoyoxKeHue (TUMOTE3Y) O BO3MOXKHBIX pe3yibTaTax HaOJIOJEHMM, CaMOCTOSITEIbHO
coOuparh yCTAaHOBKY M3 HM30BITOYHOIO HaOOpa oOOpYyIOBaHMS, ONMUCHIBATH XOJ OIBITA H
dbopMynHpoBaTh BHIBOJBL

MPOBOJUTH TPSIMbIE M KOCBEHHBIE W3MEpEHUsS (U3MUECKHX BEIUYWH (Temrmeparypa,
OTHOCHUTENIbHAS BIAKHOCTh BO3/lyXa, CHJa TOKA, HAMpPSOHKEHUE, yJeiabHas TEII0EMKOCTh
BEI[ECTBA, COMPOTUBJICHUE MPOBOJHUKA, pabOTa W MOIIHOCTH AJIEKTPHYECKOTO TOKa) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX W IU(GPOBBIX MPUOOPOB, OOOCHOBBHIBATH BBHIOOP METOAA
U3MepeHus, (PUKCUPOBATh TIOKa3aHUSA NPHUOOPOB, HAXOJIWUTH 3HAYCHHE W3MEPSEMON
BETMYMHBI C TIOMOIIBIO YCPEOHEHUS PE3yJbTaTOB CEPUM H3MEPEHUH U OIICHUBATh
MOrPENIHOCTh U3MEPEHNN;

MPOBOJUTH JKCIEPUMEHTAIBHBIE HUCCIEAOBAHUS 3aBUCUMOCTEH (DM3UUECKUX BEITHMYHH
(3aBUCHMOCTH JIaBJICHUSI BO3AyXa OT €ro o0béMa W HarpeBaHUS WU OXJIAXKICHHSI,
WCCJICIOBAHNE SIBJICHHS TEIUIOOOMEHA TIPHW CMENIMBAHWUU XOJOJHOW W TOps4Yed BOJBI,
3aBUCUMOCTH COTIPOTUBJICHUS MPOBOJIHHUKA OT €T0 JIMHBI, TIOMIAIN TIOTIEPEYHOTO CEUCHHUSI



U YIEIBHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOJHUKA, CUJIBI TOKA, MPOTEKAIOIIETO uepes
MPOBOJIHUK, OT HaNpsDKEHUST Ha MPOBOJHUKE, MCCIEIOBAHUE TOCIEI0BATEILHOTO U
NapajjieIbHOrO COEAMHEHUI MPOBOJHHMKOB): COBMECTHO C Y4HUTeleM (pOopMyaupoBaTh
3aJlayy W THUIOTE3Y MCCIENOBaHUsA, CaMOCTOATEIbHO IIJIJAHUPOBATh HCCIEIOBAHUE,
CaMOCTOSITEJILHO ~ COOMpaTh  AKCIEPUMEHTAJIbHYIO YCTAaHOBKY C  HCHOJb30BaHUEM
WHCTPYKIIMH, TPEACTABISATH MOJYYEHHBIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUIEC TaOIHI]
1 rpaMKOB, OLICHUBATD MOTPEIIHOCTH, JIeJIaTh BHIBOJIBI IO pe3yJibTaTaM UCCIEOBAHUS;
co0JIr01aTh MpaBuia 0€30MacHOro Tpyaa Npu padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

XapaKTEepU30BaTh MPUHIIUIILI AEHCTBUSI U3YUEHHBIX MTPUOOPOB, TEXHUUECKUX YCTPOIMCTB
Y TEXHOJIOTUYECKUX MTPOIIECCOB C OMOPOI HAa UX OMHUCAHUS (B TOM YHCIIE: CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIEpMETP, BOJBTMETP, CUETUHK IJICKTPUUCCKOU
SHEPI'UH, JIEKTPOOCBETUTEIILHBIC MPUOOPHI, HArPEeBATEIBHBIE AJICKTPOIIPUOOPHI (MPUMEPHI),
IPEIOXPAHUTETN U UX IPUMEHEHUE B OBITY U TEXHUKE, TPUMEHEHUE MTOCTOSTHHBIX MarHUTOB,
AJIEKTPOMArHUTOB, DJIEKTPOJIBUTATENb MTOCTOSHHOTO TOKA), UCIOJIB3Ysl 3HAHHS O CBOMCTBAaX
bu3uYeCcCKUX SABJICHUHN, HEOOXOAUMBIE (PU3UUYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTHIE TEXHUYECKHWE YCTPONCTBA M H3MEPUTEIbHBIE MPUOOPHI IO
cXeMaM M CXEMaTHYHBIM PHUCYHKaM (KUIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETP, JIBUTATENIb BHYTPEHHETO CTOPaHUs, MIEKTPOCKOII, PEOCTaT), COCTABIISITE CXEMBI
ANEKTPUUECKHUX IENEH C MOCIEI0BATEIbHBIM U MapaluieNbHbIM COSAMHEHUEM DJIEMEHTOB,
pasnuyasi ycJIoBHbIE 0003HAUEHHUS DJIEMEHTOB JIEKTPUUYECKUX 1ETel, HCTI0Ib30BaTh CXEMbI
U CXEMaTUYHbIE PUCYHKHU M3YYEHHBIX TEXHUYECKUX YCTPOUCTB, U3MEPUTEIBHBIX MPUOOPOB
U TEXHOJIOTMYECKUX MPOIIECCOB MPU PEIICHUH YUEOHO-TTPAKTUYECKUX 3a]1ay;

OPUBOJIUTH TpUMEpPHl (HAXOAUTh MHPOPMAIMI0 O TpHUMepax) MPaKTUYECKOro
UCIIOJIb30BaHUs (U3MUYECKMX 3HAHUH B TOBCEAHEBHOM JKM3HU MJisi OOecredeHUs
0€301acCHOCTH MPU OO0paIeHUH ¢ MPpUOOpPaMU M TEXHHYECKUMH YCTPOHCTBAMU, COXPaHEHUS
3JI0POBbSI ¥ COOJTIOICHHS] HOPM DKOJIOTHYECKOTO MTOBEACHUS B OKPY>KaIOIIEH Cpejie;

OCYIICCTBIISITh TMOUCK HHpopManuu ¢u3nueckoro conaepxanusi B HuTepHeTe,
CaMOCTOSATETILHO (POPMYJIUPYsI TOUCKOBBIM 3ampoC, HAa OCHOBE HMMEIONIMXCA 3HAHUN H
CpaBHEHHS JOTOJTHHUTEIbHBIX HCTOYHUKOB BBIACIATh HH(GOPMAIMIO, KOTOpas SBISETCS
MIPOTUBOPEYUBOU UM MOKET OBITh HEIOCTOBEPHOM;

MCIIOJIb30BaTh MPHU BBHIMOJHEHUU YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO JIUTEPATyPyY
duznuecKkoro coaepxkaHus, CIpPaBOYHBIC MaTepualbl, pecypchl ceTh WHTepHET, BianeTh
npuémMaMu KOHCIIEKTHUPOBAHUS TEKCTa, peoOpa3oBaHus WH(POpPMAIIMK U3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHbIE NHUCHMEHHBIE W KpATKUE YCTHbIE COOOIIeHUs, 0000mas
uHOPMAITMI0 W3 HECKOJIBKUX HMCTOYHUKOB (DH3UYECKOTO COMEp)KaHWs, B TOM YHCIE
MyOJTUYHO TPECTABIATh PE3yJIbTaThl MPOCKTHOW HWIIM UCCIIENOBATEIBCKON NEATeThHOCTH,
Ipy 5TOM TPAMOTHO HCIOJIb30BaTh WM3YyUCHHBIN MOHATUWHBINA amnmapar Kypca (QU3HKH,
COMPOBOK/JIATh BHICTYIIJICHUE MPE3EHTALIUEH;

MPU  BBIMOJHEHUM YYEOHBIX MPOEKTOB W UCCIEAOBAaHUNA (DU3UYECKUX MPOIECCOB
pacrpenensTh 00s3aHHOCTH B IPYMIIE B COOTBETCTBUM C OCTABICHHBIMU 3a/la4aMH, CJIEAUTh



3a BBIIIOJIHEHWEM IUIaHA JEWCTBUM M KOPPEKTUPOBATH €ro, aJeKBATHO OLICHUBATH
COOCTBEHHBI BKJaJ B JI€ATEIBbHOCTb TIPYNIbl, BBICTPAUBATh KOMMYHUKATHUBHOE
B3aMMOJIEUCTBHE, MPOSBIAS TOTOBHOCTh pa3peliaTh KOHMIUKTHI.

K koHny oOyuenus ¢ 9 knacce npeaMeTHbIE pe3yibTaThl Ha YIIyOJI€HHOM YpPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIMUXCS YMEHUM:

HCIIOJIb30BaTh MOHATHS (CUCTEMAa OTCUETA, OTHOCUTEIIBHOCTh MEXaHUUYECKOTO JIBHXKCHUS,
HEBECOMOCTh U TEPErpy3Kd, LEHTP TIKECTH, MEXaHWYECKUE BOJHBI, 3BYK, HH(PA3BYK U
VIBTPa3BYK,  JJICKTPOMAarHUTHBIE  BOJIHBI, = PEHTITC€HOBCKOE  HW3JIy4Ye€HUE,  IIKaja
AJIEKTPOMArHUTHBIX BOJIH, UCTOYHUKHU CBETA, OJU30PYKOCTh U JAJbHO30PKOCTb, CIIEKTPHI
UCITyCKaHUSl W TIOTJIONIEHUs, anbda-, 0eTa- U raMma-usIy4deHus, W30TOIbl, siAepHas U
TepMOsiJIepHasi PHEPreTUKa) U CUMBOJMUYECKUN S3bIK (PUBMKK TPH PEHICHUHM YYEOHBIX U
NPaKTUYECKUX 33/1a4;

YBEPEHHO pa3jinyath SBJICHUS (PAaBHOMEPHOEC U HEPABHOMEPHOE MPSMOJIUHEHHOE
JBIDKCHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBWIXKEHUE, CBOOOJHOE TajeHUE Ted,
JIBW)KEHUE 110 OKPY>KHOCTH, B3aMMOJICMCTBHUE Te€JI, PaBHOBECHME MAaTEpHUATbHOW TOYKH,
pEaKTUBHOE JIBIDKCHHE, HEBECOMOCThb, KojeOaTeabHOEe JBWKEHHE (TapMOHUYECKHE,
3aTyxalllue,  BbIHY)XJCHHBIE  KOJeOaHWs),  PE30HAHC,  BOJHOBOE  JBWIKCHHE
(pacipocTpaHeHHEe U OTPaXKEHHE 3ByKa, WUWHTepdepeHius U Audpakiys BOJIH),
IPSIMOJIMHENHOE PacpOCTPAaHEHUE, OTPAKEHHUE U MPEJTOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE
OTpakeHHE CBETa, pa3IOKEHHE OEJIOro CBETa B CIEKTP U CIOKEHHUE CIEKTPATbHBIX 1IBETOB,
€CTECTBEHHAsl PaJuOaKTUBHOCTb, BOBHUKHOBEHUE JIMHEWYATOrO CIEKTpa HM3JIyYEHHs) IO
OMHMCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, AEMOHCTPUPYIOIIMX JAHHOE
duznueckoe sBICHUE;

pacno3HaBaTh MPOSIBICHUE M3YUYCHHBIX (PU3WYECKUX SBICHUN B OKpY’KarolieMm mupe (B
TOM 4Hclie (U3NYECKHE SIBICHUS B TMPHUPOJIE: NMPUIUBBI U OTIHUBBI, JABUKCHHE IJIAHET
ConHEeYHOUl CUCTEMBI, PEAKTUBHOE IBUIKECHUE MKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB
KUBOTHBIMU, 3€MJIETPACEHUE, CEICMUYECKUE BOJIHBI, [IyHAMH, 3X0, LIBETA TEJI, ONTUYECKHE
ABJIICHUS B TMpUPOJE, OHOJIOTHYECKOE JIeWCTBHE BHIMMOIO, YIbTPadUOJETOBOTO U
PEHTTCHOBCKOTO H3JIyYeHHUH, €CTeCTBEHHBIH pPaTuOaKTUBHBIA (POH, KOCMUYECKHE IyUH,
PaIMOaKTUBHOE M3IYYEHUE MPUPOJHBIX MUHEPAJIOB JACHCTBUE PaJUOAKTHUBHBIX M3Iy4YCHUI
Ha OpraHu3M YeJOBEKa), IPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a7a4y B YUEOHYIO, BBIJIETATh
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (DU3UUECKUX SBICHHUIA;

OMKCHIBATh M3yUYEHHBIE CBOMCTBA TEN M (PU3WUYECKUE SBICHHS, UCTIONB3Ys (pu3mdeckue
BEJIMYMHBI (CPENIHSIsI M MTHOBEHHAas CKOPOCTh Tejla MPU HEPABHOMEPHOM JABUKEHHH,
YCKOPEHHUE, NEPEMEIICHUE MPU PAaBHOYCKOPEHHOM MPAMOJIMHEWHOM JIBUKECHHUH, YTJIOBAs
CKOpPOCTb, IECHTPOCTPEMHUTENBHOE YCKOPEHUE, CUJIA TPEHUS, CUIIA YIIPYTOCTH, CUJIA TSIXKECTH,
YCKOpEHHE CBOOOJHOrO MaJeHusi, BEC Tela, LEHTP TKECTH TBEPJOrO Tejia, UMIYJIbC Tena,
HMITYJIbC CHJIbI, MOMEHT CUJIbl, MEXaHUYECKasi pad0oTa U MOUTHOCTh, MOTEHIIMAJIbHAS SHEPTUS
TeJa, TMOJHITOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASI SHEPTUsl CXKATON MPY>KUHBI,
KMHETUYECKAsi SHEprus, MOJIHAsI MEXaHW4YecKas SHEprus, Mmepuoji U 4actora KoJjeOaHUM,
MEPUOJi MATEMAaTUYECKOTO0 U MPYKUHHOIO MASITHUKOB, JUIMHA BOJIHBI, TPOMKOCTbH 3BYKa W



BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTEJb MPETOMIICHHS CPEbI), IPU OMMCAHUM MTPABUIIBHO
TPAKTOBAaTh (PU3MUYECKHI CMBICI MCIOJIb3YEMBIX BEIUYMH, UX OOO3HAYEHUS U E€AUHMIIBI
(u3HUECKUX BEIUYHMH, HAXOUTh (DOPMYJIbL, CBSI3bIBAIOLIME JAHHYIO (PU3NYECKYIO BETUUMHY
C JpYrUMHU BEJIMYMHAMHU, CTPOUTH TIPaQUKA H3YUYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX
BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHUS U MPOIECCHI, UCIOIb3Yys 3aKOH
COXpAaHEHHUs DJHEPIUHM, 3aKOH BCEMHUPHOIO TIAIOTEHUS, IPUHIUII CYNEPIO3ULUA CUII,
IIPUHLIUII OTHOCUTENBHOCTU ['amwies, 3akoHbl HbpIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
TEOpEMY O KMHETHYECKOM 3Hepruu, 3aKkoH ['yka, 3akoH bepHyiuM, 3aKOHBI OTPaKEHUSA U
MpeJIoOMJIEHUs] CBeTa, POPMYIly TOHKOW JIMH3BI, MJIAHETAPHYIO MOJEINIb aTOMa, HYKJIOHHYIO
MOJIEJIb ATOMHOTO si7ipa, 3aKOHbI COXPAHEHUS 3aps10BOr0 U MacCOBOT'O YHCEI IIPU SAIEPHBIX
peaxkuusx, Ipu 3TOM Pa3InyaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U €r0 MaTeMaTU4YECKOe
BBIPAKCHHUE;

CTPOUTH (PU3NYECKHE MOJIETHN PEAIbHBIX O0BEKTOB, MPOLECCOB U SIBJICHUM, BBIIEISATh IPU
TOM CYILIECTBEHHbIE U BTOPOCTENEHHBbIE CBOMCTBA OOBEKTOB, MPOLIECCOB, SIBICHU,
OPUMEHATh (U3NYECKUE MOAENIU sl OOBACHEHHS (U3MUECKHX TPOIECCOB M PEIICHUS
y4eOHBIX 3a/1ay;

OO0BSACHATH (PU3UUECKUE SIBICHHUS, ITPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE B KOHTEKCTE
CUTYalM IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, U pellaTh KAUeCTBEHHBIE 3a/1a41, B TOM
qucie TpeOyroIe YUCAEHHOTO OLICHUBAHUSI XapaKTEPHbIX 3HAUCHUH (PU3NUECKUX BEJTNUMH,
IpY 3TOM BbIOMpATh aJIEKBaTHYIO (PU3HUECKYIO MOJIEINb, BBIABIATH IPUUUHHO-CIIEICTBEHHBIE
CBS3M U BBICTPauBAaTh JIOTMUECKYIO LEMOYKY pPAaCCYKICHHM M3 2-3 maroB ¢ ONOpOi Ha
U3yYEHHbIE CBOICTBa (PU3MYECKUX SBICHUM, (PU3MUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJICIIH;

YBEPEHHO pelIaTh pacuéTHBIE 3a/aydl M0 U3ydaeMbIM TeMaM Kypca (U3UKH, BbIOMpas
a/IeKBaTHYI0 (PU3MUECKYI0 MOJIENb, C UCIOJIb30BAHUEM 3aKOHOB M (DOpPMYJI, CBS3BIBAIOIINX
(¢u3nyeckue BEIWYMHBI, 3alIUCHIBATh KPAaTKOE YCIOBHE M pa3BEPHYTOE pELICHHE 3aJauH,
BBISIBJIATH HEJOCTAIOIINE WIIM U30BITOUHBIE JaHHBIE, 00OCHOBBIBATH BBIOOP METOA PEIICHNUS
3a/1a4M, UCIIOJIb30BaTh CIIPABOYHBIC JAHHBIC, IPUMEHATh METOJBl AHAJIN3a PA3MEPHOCTEN,
UCIOJb30BaTh TIpauueckue METOJbl pPEeLICHUs 3a4ay, I[POBOAMTH MaTeMaTUYeCKue
npeobpa3oBaHusi M PACyEThl, OIEHMBATH PEATUCTUYHOCTh IOJTYYEHHOTO 3HAYEHUs
¢u3nyeckol BETUYUHBI U OMPEIENATh Pa3MEPHOCTh (PU3MUECKON BEIMUYMHBI, MOJTYy4YEHHOU
[IpU pEeLICHUH 3a/1a4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIMTh IPU MOMOIIN (PU3UIECKHX METOJIOB,
U Tpe/yaraTb OPHUEHTUPOBOYHBIM CHOCOO pelleHHs, B ONHWCAHUU HCCIEIOBAaHUS
pacno3HaBaTh IPOBEPSIEMOE MPEANOJ0KEHUE (TUIIOTE3y), OLEHUBATh IPABUIBHOCTh
IIOPsIAKA POBEICHUSI MCCIIEA0BAHNUs, UHTEPIIPETUPOBATH ITOJTyYEHHBIM pPE3yJIbTaT;

MIPOBOJIUTH OMBITHI IO HAOIIOACHHUIO (PU3MUECKHX SBICHUHN WIH (U3NUECKUX CBOMCTB Tel
(u3yueHue BTOporo 3akoHa HbprOTOHA, 3aKOHAa COXpaHEHHs] HHEPTUH, 3aKOHA COXPAaHEHHUS
HMMITYJIbCa, JACHUCTBHE 3aKOHAa bepHY/UIM W BO3HHKHOBEHHE IOABEMHOW CHIIBI KpPBLIA,
3aBUCUMOCTb IE€PUO/A KOJEOAHUI MPYKMHHOIO MasgTHHKA OT MAacChl Ipy3a U KECTKOCTH



OPYXHHBI W HE3aBHUCHMOCTh OT aMIUIUTYAbl MajblX KoJIeOaHWH, MNpsSMOIUHEHHOE
pacmpocTpaHeHHE CBETa, pa3loKEeHHe OENoro CBeTa B CIEKTp, H3yYEeHUE CBOWCTB
M300paKeHus B IMJIOCKOM 3€pKajie U CBOMCTB U300paKeHUS IPeAMETa B COOMpPALOIIEH JTUH3E,
HAOMOJICHNEe CIUIONIHBIX W JIMHEHYaThIX CHEKTPOB H3Iy4eHHs): (OPMYyIUpOBAThH
mpoBepsieMoe TMPEANOIOKEHHE (TUIOTE3y) O BO3MOXKHBIX pe3ylbTaTax HaOII0JCHHH,
CaMOCTOSITETTFHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyAOBaHNUs, OMUCHIBATD
X0/ OnbITa U (OPMYITUPOBATH BEIBOIBI,

MPOBOJUTH TPH HEOOXOAMMOCTH CEpHUI0 TMPSMBIX H3MEPEHHM, OMpeeNss CpeaHee
3HAYCHHE W3MEPSAEMOl BEIMYUHBI WU ONPEIENsisi TOTPEIIHOCTh PEe3yJIbTaTOB MPSMBIX
U3MEpEeHUd, 000CHOBBIBATH BEIOOP criocoba u3MepeHus (M3MepUTENbHOro Mpudopa);

NPOBOJIUTH KOCBEHHBIE H3MEPEHUs (U3MUECKUX BEIUYHH (CpeaHss CKOPOCTh U
YCKOpEHHE Tejla TpH PaBHOYCKOPEHHOM JBMKCHHH, YCKOPEHHE CBOOOMHOTO TaJCHHUSA,
KECTKOCTh TMPYXKUHBL, KOIDPHUIMEHT TpeHHs] CKONBXKEHHUS, MeXaHWdyeckas pabora W
MOIITHOCTh, YaCTOTa U MEPHUOJl KOJIeOaHN MaTeMaTHYECKOTO M MPYKUHHOTO MasTHUKOB,
(doKycHOE paccTosiHHE COOUpArONIel TUH3bI U €€ ONTHYECKask CHUjla, paJloaKTUBHBIN (OH) C
UCTIOJh30BAaHUEM aHAJIOTOBBIX M HU(MPOBBIX MPHOOPOB: 00OCHOBHIBATH BHIOOp MeTola
MU3MEPCHHS, TUTAHUPOBATh HW3MEPEHHsI, CaMOCTOSTEIIBHO COOHMpaTh JKCIEPUMEHTAIBHYIO
YCTaHOBKY, BBIYHCIISITh 3HAUCHUE BEIIMYMHBI U AHAIM3HPOBATH IMOJIYYCHHBIC PE3YIIBTATHI,
OILICHWBAs TTOTPEITHOCTh PE3YIBTATOB KOCBEHHBIX H3MEPEHUH;

IPOBOAUTH IKCIIEPUMEHTAILHBIE HCCIEAOBAHUS 3aBUCUMOCTEH (M3MUECKUX BEIHMYUH
(3aBUCUMOCTh TYTH OT BpPEMEHH TNPU PABHOYCKOPEHHOM [BIKEHHWU O0€3 HadaabHOM
CKOPOCTH, 3aBUCHUMOCTb CHJIbl TPEHHS CKOJBXKEHHUS OT CHJIbl HOPMAJILHOTO JaBJICHHUS,
nepuoja KoseOaHuii MaTeMaTHYeCKOTO MassTHUKA OT JJIMHBI HUTH, ONIPeIeNIeHuEe YyCKOPEHUs
CBOOOJHOTO  MaJCHMs, HCCIEIOBAaHWE HW3MEHEHUS BEJIMYMHBI W  HaIpaBJICHUS
WHAYKIIMOHHOTO TOKa, 3aBUCUMOCThH YyIJIa OTpPaXKeHHs CBeTa OT yrja TMajeHus, yria
PETIOMIICHHSI OT yTJia MaIeHHUsl CBETOBOTO JIyda, UCCIIE0BAHUE TPEKOB: M3MEPEHHUE SHEPTHH
YACTHIIBI 10 TOPMO3HOMY ITyTH (110 hoTOrpadusiM)): COBMECTHO C YUUTENIeM (OPMYJIHPOBATH
3alayy W THUIOTE3Y HCCIENOBAaHUsA, CaMOCTOATEIbHO IIJIAHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITETILHO COOMPATh IKCIEPUMEHTANBHYIO YCTAHOBKY, MPEACTABIATH MOJIYYCHHBIC
3aBUCUMOCTH (DPM3UUECKUX BEIMYHMH B BUJE TAOJUIl U TPaQUKOB, OIECHUBATH MOTPEITHOCTH,
JIeaTh BBIBOIBI 110 Pe3yIbTaTaM MCCIIECIOBAHMS;

coOmro1aTh TIpaBmIIa 0€30MIaCHOTO TPyAa Mpu padboTe ¢ 1ad0paTOpPHBIM 000PYIOBAHUEM;

XapaKTepru30BaTh MPUHIIUIIBI IEUCTBHS U3YYCHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJOTMYECKHUX IPOILIECCOB C OMOPOM Ha MX OMUCAHUS (B TOM YHUCIE: CIUIOMETP,
JATYUKN TIOJIOXKEHUS, PACCTOSHUS M YCKOPEHHsS, paKeTa, 9XOJOT, OYKH, TEPHUCKOTI,
¢oroanmapaT, MUKpPOCKOII, TEIECKOM, ONTHUYECKHE CBETOBOJbI, CHEKTPOCKOI, IO3UMETD,
KaMmepa BuibcoHa), UCTIONB3ys 3HAHKS O CBOMCTBAX (DU3MYECKUX SBJICHUN U HEOOXOIUMBIE
¢u3nyeckue 3aKOHOMEPHOCTH, UCIIOIB30BATh CXEMbl U CXeMAaTHYHBbIE PUCYHKU M3yUEHHBIX
TEXHUYECKUX yCTPOUCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTMUYECKUX MPOIECCOB MPU
peleHny yueOHO-IPaKTHUECKUX 3a/1a4, ONTHYECKHUE CXEMBI IS IOCTPOSHUS N300paKeHU
B IUTOCKOM 3€pKajie U COOMparouie JMH3eE;



NPUBOJIUTH TpPUMEPHl (HaXOAUTh HWHGOPMALMIO O MPUMEPAX) MPAKTHUYECKOTO
UCIIOJIb30BaHUSl (U3MYECKUX 3HAHMH B IMOBCEJHEBHOM JKM3HU I oOOecredyeHus
0e30macHOCTU MpU 00palIeHNH ¢ TPUOOpPaMU U TEXHUYECKUMU YCTPONCTBAMHU, COXPAHEHUS
3J10pPOBbsSI M COOJIIOICHHSI HOPM HKOJIOTMYECKOTO MOBEACHUS B OKPY KaIOILEH Cpesie;

OCYLIECTBIISITh MOUCK HHpopManuu (¢u3nueckoro conaepxkanuss B HHTepHere,
CaMOCTOSTETIbHO  (OPMYNIHPYST TOUCKOBBIM 3ampoc, HAXOAUTh NYTH OIpEeAeIICHUS
JIOCTOBEPHOCTH  TOJYy4YeHHOM MH(pOpMAIlMM HAa OCHOBE UMEIIIMXCS 3HAHUM W
JOTIOTHUTENIbHBIX HCTOYHUKOB;

MCIIOJIb30BaTh MPHU BBHIMOJHEHUU YUYEOHBIX 3aJaHUN HAYYHO-TIONMYJSPHYIO JIUTEPATypy
¢u3nuecKoro conepxaHus, CIpPaBOYHbIE MaTepualibl, pecypchl ceTh WHTepHeT, BiaaeTh
npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3zoBaHusi MH(OPMAIMU U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3aBaTh COOCTBEHHbIE TUCHMEHHBIE M YCTHBIE COOOIIEHUsI Ha OCHOBE MH(OpPMAIIUU U3
HECKOJIbKUX MCTOYHUKOB (PU3HUECKOT0 COAEpKaHUs, MyOIMYHO MPEACTABIATh Pe3yIbTaThl
NPOEKTHOM WJIM MCCIIEOBATENIbCKON JEATENbHOCTH MPU 3TOM TPAMOTHO MCHOJIB30BAThH
U3YYCHHBIH TIOHSATHIHBIA amnmapaT H3ydaeMoro paszziena (U3UMKA U CONPOBOXKIATh
BBICTYIIJICHUE TIpEe3eHTAI[uel ¢ Y4ETOM 0COOCHHOCTEN ayTUTOPUU CBEPCTHUKOB.

ITIOYPOYHOE IIVTAHUPOBAHHUE

No
° Tema ypoka Aara
n/n U3y4YeHHus




Quzuueckuil npakmuxym. Ypok-uccienoBanue "M3mepenre TuHeHHbBIX

L pa3MepoB Tel U MPOMEXKYTKOB BpemeHu"
Quzuueckuil npakmuxym: Ypok-uccienoBanue "lIpoBepka runoressl:
2. JALHOCTH MOJIETA MIApUKa, MYIICHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM
0obIIIe BEICOTA TTyCcKa"
Quzuueckuii npaxmuxym’ Ypok-uccieaopanue "HabmroaeHne TerioBoro
3. pacupenus ra3oB. ONBITH IO 00HAPYKEHUIO JEHCTBUS CUII MOJIEKYJISIPHOTO
HpUTSHKEHUS"
VYpoxk-uccnenoBanue "Habmonenue u 00bscHEHHE OPOYHOBCKOTO JIBUYKCHUS
4 u quddpy3un”
Quzuyeckuil npakmukym: pelieHne Ka4YeCTBEHHBIX 3a/1a4 Ha CTPOCHHE
> BEIIECTBA
Quszuueckuu npakmuxym: HaxoxaeHue CKOpOCTH, MyTH U BPEMEHH MIPU
6. PaBHOMEPHOM MPSIMOJIMHEWHOM JIBUKEHUHN
Quzuueckuil npakmuxym: Pemenue 3anaq no reme "Pacuer cpenHeit
! ckopoctH"
Quszuueckuii npaxkmuxym: IlomydeHne u aHanu3 rpaguKoB 3aBUCUMOCTH ITYTH
8. Y CKOPOCTH JIBIDKEHHS OT BpeMeHHU. Perenne rpadudeckux 3aaad mo teme
"Mexanuka. PaBHOMEpHOE NPSAMONIMHENHOE JBHXKEHUE"
Quszuueckuu npakmuxym: Ypok-uccienaoBanre "CpaBHEHHE Macc MO
9. B3aUMOJIENUCTBHIO TET"
Quszuueckuu npakmuxym: Pemenue 3agad no reme "Macca tena. [InmoTHOCT
10. BemecTna"
[ToaroroBka K KOHTPOJIBHOM padoTe Mo TeMe "du3nka — HayKa O MPUPO/IC.
11. | IlepBoHavanbHbIe CBEACHUS 00 AaTOMHO-MOJIEKYJISIPHOM CTPOSHHH BEILIECTBA.
Mexannka"
Quzuueckuil npakmuxym: 3o0paxkenue cuil. Pemenue 3amad no reme
12. "OnpeneneHue CUbl TIKECTH"
Quszuueckuil npakmuxym: Pemenue 3agad no reme "Cuna ynpyroctu. Bec
13. Tena"
Quzuueckuii npakmuxym: Pemenue 3anad no treMe "CrloxeHue Cuil.
14. PaBHopelicTByromas cuia"
Quszuueckuil npakmuxym: Pemenue 3aga4 no teme "B3zaumoeiicTeue Ted.
15. Cwiibl B MexaHuke"
Quszuueckui npakmuxym: Pemenue 3agad no teme "B3zaumoeiicTeue Ted.
16. Cunbl B MexaHuke"
Qusuueckuil npakmuxym: Ypok-skcriepumMeHT "CrnocoOsl onpeiesieHus
17 JaBJIEHUs TBEpJOoro Tena”
Quzuueckuii npaxmuxym: Y poK-ucciiejoBaHue "3aBUCUMOCTb JaBJICHUs ra3a
18. OT TeMIepaTypsr”
Qu3zuueckuii npaxmuxym: Ypok-nipoekT "M3ydeHne cooOIarmmuxcs
19. cocynoB"
20. Pemenne 3agau mo teme "JlapneHue xKuaKkoCcTH"




Quzuueckuil npakmuxym: Ypok-uccienoBanue "lIposiBienue nericTBus

21. "
aTMOC(EepHOTO TaBICHHUS
22. Qusuueckuil npakmuxym: Pemenne 3agad Ha aTMOCepHOE JaBJICHUE.
23. Quzuueckuil npakmuxym: Pemenue 3aiay no reme "3akoH Apxumena"
o4 VYpok-uccienoBanue "IKcrepuMeHTaIbHOE OOHAPY)KEHUE AEHCTBUS
" | KUJKOCTHU U Ta3a Ha NOTPYKEHHOE B HUX TeJI0"
o5 Quzuueckuil npakmuxym: Pemenue 3anay no teme "JleicTBue KUAKOCTH U
" | raza Ha OrpyeHHOE B HUX TeJo"
26 Quzuueckuil npakmuxym: IToAroTOBKa K KOHTPOJIBHOM paboTe 1Mo TeMe
) "JlaBneHrEe TBEPBIX TEJ, KUIKOCTEH U Ta30B"
27. Pemenue 3agau Ha onpeneneHue pabOThl U MOIITHOCTH
08 Quzuueckuil npakmuxym: Ypok-uccienoBanue "Pacdét MOITHOCTH,
" | pa3BUBaeMoM npu MoAbEME 10 JeCTHHIIE"
29 Quzuueckuii npaxmuxym: Ypok-nipoekT "[IpoexkTupoBaHue MOIUCIIACTOB C
" | 3a1aHHBIMM ITapamMeTpamu"
30 Quzuueckuil npakmuxym: Ypok-koHpepenius "IIpocTeie MexaHU3MBI B OBITY,
' TEXHUKE, )KUBBIX OpraHu3Max"
Quszuueckuu npakmuxym: Pemenue 3anad no teme "KIIJ[ mpocteix
31. MEXaHU3MOB"
32 Qusuueckuii npaxkmuxym: IloIroTtoBka K KOHTPOJIBHON paboTe 1O TeMe
) "PaboTa u momHOCTE. DHEprus"
Quszuueckuil npakmuxym: Y POK-3KCIEPUMEHT "IKCIIEPUMEHTATBHOE
33. | ompeneneHue U3MEHEHHUSI KHHETHUECKOM U MOTEHIMAIbHONW SHEPTHH NTPU
CKaThIBAHMM TeJIa IO HAKIIOHHOM IJIIOCKOCTH"
34 Quzuueckuil npakmuxym: Pabota ¢ Tekctamu mo TeMe "Cuiisl B ipupoe”
' "JlaBneHue TBEPABIX TEJ, KUIKOCTEN U Ta30B"
35 Ypok-koudepennus "Kpucramumueckue u amopdubie Tena. ['paden.
' [Tony4yeHne UCKyCCTBEHHBIX aIMa30B"
Quzuueckuii npakmuxym: Pemenue 3anad no reMe " TemioBoe pacmupenue u
36
' cxarue "
37 Ypok-uccnenoBanue "[IpoBepka rumnoTe3bl TMHEHHONW 3aBUCUMOCTH JITMHBI
" | cToyOuKa KHUJIKOCTH B TEPMOMETPUUECKON TPyOKe OT TemrepaTypbl"”
38 Quzuueckuil npakmuxym: Ypok-koHpepeHius "Mcnoip3oBaHne TEIIOBBIX
" | CBOMCTB BEIIECTB U MaTEPUAJIOB B LIESIX dHEprocOepekeHus "
39 Qusuueckuil npakmuxym: Pemenue 3amad o teme "TemmooOMeH U TeIoBOE
. n
paBHOBECHE
40 Qusuueckuii npakmuxym: Pemenue 3agay no reMe "TemnooOMeH U TEIIoBoe
. n
paBHOBECHE
Quzuueckuii npaxmuxym: Y pok-uccienopanue "CpaBHEHHE NTPOLECCOB
41. | IUIaBJICHUS KPUCTAITUYECKHX Tell U pa3MsrdeHusl IPU HarpeBaHUM aMOPQPHBIX
Ten"
42 Qusuueckui npakmuxym: Pemenne 3agau no reme "[lapooOpazoBanue u

KuneHue"




Quzuueckuit npaxmuxym: Ypox-uccienopanue "OObsiCHEHUE 3aBUCUMOCTH

43.
TEeMIIepaTypbl KUMEHUS OT JaBjieHus"
44 Pemrenue 3aa4 v aHanM3 CUTYalUi, CBI3aHHBIX C SIBJICHUSIMU UCTIAPEHUS U
" | KOHJCHCAIUU
45. Quzuueckuii npaxkmuxym: Pemenne 3anad no reme "KIIJ| narpeBarens"
46 Quzuueckuii npakmuxym: Ypok-koHpepeHuus "TernoBeie IBUTATEIINA U
" | 3amuTa OKpy»Karouieit cpeapr"”
47 Quzuueckuii npaxkmuxym: 11o1roToBKka K KOHTPOJIBHON paboTe 1o TeMe
' "TeruoBble siBieHUA. I3MeHeHue arperaTHeIX COCTOSIHUN BeiecTa"
43 Quzuueckuil npakmuxym: Ypok-uccienoBanue "Vccnenoanue cnoco6os
' Pa3IMYHBIX BEIIECTB HAJIEKTPU30BHIBATHCS "
49 Quzuueckuil npakmuxym: Ypok-koHbepeHus "INeKTpu3anus B
) IIOBCEIHEBHOM XU3HU"
50 Quzuueckuil npakmuxym: Pemenne 3ana4 no teMe "3aKoH COXpaHEHHS
" | anmeKkTpuueckoro 3apsiaa"
51 Quszuueckuu npakmuxym: Ypok-uccienoanue "MccnenoBanue qeicTBus
' ANEKTPUYECKOTO IOJISI HA MPOBOJAHUKHU U JUJIEKTPUKH".
52. Quzuyeckuil npakmuxkym. INEKTPUUIECKas 1eTh
Quzuueckuit npakmuxym: "COOpPKa U UCTIFITAHUE AIEKTPHUIECCKON TIeTTH
53. MOCTOSIHHOTO TOKA"
54 Quszuueckuu npakmuxym: Pemenue 3agad no teme " 3akon OMa 15l ydyacTka
" | uenu. MaTepnperanus rpa¢pukos”
55 Quszuueckuil npakmuxym: Pemienue 3agad no teme "INeKTpuIecKoe
' COIPOTHUBJICHHE. Y IEJIbHOE CONpPOTHUBICHUE. 3aKkoH Oma "
56 Quszuueckuu npakmuxym: Pemenue 3agad no teme "[locnenoBarensHoe u
" | mapajuienibHOE€ COEMHEHUS TPOBOJHUKOB"
57 Pemenue 3agay Ha npuMeHeHue 3akoHa OMa Ui pa3IuyHOrO COEAMHEHUS
" | IPOBOJHUKOB
Pemenue 3agau no reme "3/1C, BHyTpeHHEE CONTPOTUBICHUE HCTOUYHHUKA TOKA.
2
58. 3axod Oma 1t moJjiHou nenu"
59 Quzuueckuil npakmuxym: Ypok-uccienoBanue "M3ydueHre BoibT-aMIEpHBIX
" | XapaKTepUCTUK HETMHEHHBIX 2JIEMEHTOB"
Qusuueckuii npakmuxym: IloIroToBka K KOHTPOJIBHON paboTe MO TeMe
60. "DnexkTpuueckue 3apsaabl. 3apsHKeHHbIC Tella U UX B3auMoecTBus. [locTosHHBIM
ANEKTPUYECKUH TOK"
Quzuueckuil npaxmuxym: Y pok-uccienoBanue "M3yueHne MarHuTHOro nosist
61. | IOCTOSHHBIX MAarHUTOB MPHU UX OObEIMHEHUH U pa3fesieHnd. Busyanuzamus momis
MOCTOSTHHBIX MarHUTOB"
62. Pemenue 3anau no teme "Cuna Amnepa u onpeeneHne e€ HanpaBiIeHus "
63 Qusuueckuil npakmuxym: Ypok-koHpepeHus "[IpakTuueckoe mpuMeHeHHe
' aneKTpoaBurarencit'”
64 Quzuueckuil npakmuxym: Ypok-uccienoBanue "lMccnenoBanre n3MeHEHH

3HAYCHHUA U HAIIPABJICHUA UHAYKIIMOHHOTO TOKa"




Quzuueckuil npakmuxym: Pemenue 3a1a4 no reMe "3aKoH 3JEKTPOMArHUTHOM

65. unaykiuu. [pasuno Jlenna"
Qusuueckuu npakmuxym: I1oAroroBka K KOHTPOJIBHOM padoTe 1o Teme
66. "DJIeKTpOMAarHUTHEIE SIBJICHUS"
Qu3zuueckuii npakmuxym: PaboTa ¢ TekcTaMu 1o Teme "DIeKTpHISCKre
67. 3apsibl. 3apsHKEHHBIE Tella U UX B3auMo/ieicTBue"
Quzuueckuii npakmuxym: Pabota ¢ TekcTamu 1o Teme "IJIeKTpoOMarHuTHas
68. UHIYKIus"
Dusuueckuil NPaKMuKym.
69. BekTopHbie BETUYUHBI, OTIEPALIMN C BEKTOPAMH, IPOCKIIUHA BEKTOPOB
Qusuueckui NPaKmuKym:
70. Pemenue 3aau no teme "PaBHOMEpHOE NPSAMOJIMHENHOE JBUXKEHHE"
Qusuueckuil NPaKmuKym:
71. Pemenue 3agau mo reme "CKOpOCTh U MepeMENIEHIE PAaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JBUXKEHUS"
Quszuueckui NPAKmMuKym.
72. Pemrenne 3aga4d mo reme "CkoOpoCTh U IepeMENIEHUE IPU PAaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JIBH)KCHHUH "
Quszuueckuil NPAKmMuKym.
3. Pemenne 3agau mo teme " Yckopenue cBOOOIHOTO TajeHus "
Quszuueckuil NPAKmMuKym.
74. Pemenne 3agau mo teme "JIBrkeHHe 1Mo IEWCTBUEM YCKOPEHHUSI CBOOOHOTO
nageHusa"
Quszuueckuil NPAKmMuKym.
. Pemenue 3agau no teme "J{BuKeHUE M0 OKPY>KHOCTH"
Qusuueckuil NPaKmuKym.
76. Cuna — mepa B3aumoercTus. Buapl cuit. Bexkrop cunbl. Macca.
HNuepTHOCTS.
Quszuueckuil NPaKmuKym.
. Pemenue 3anau no reme "Cuna ynpyroctu"
Qusuueckull NPaKmuKym.
78. [Ipaktnueckas pabota "VccnenoBanue 3aBUCUMOCTH CUITBI TPEHUS
CKOJIbKEHUS OT CHJIBI HOPMAJIBHOTO JIaBJICHUS "
Qusuueckull NPaKmuKym.
9. Pemenue 3aga4 no teme "3aK0OH BCEMUPHOTO TATOTEHUS"
Quzuueckuii npaxmuxym. Ypok-uccienosanue "OnpeneneHue neHTpa
80. TSYKECTH Pa3INYHbIX TEN"
Quzuueckuii npaxmuxym: Pelienne 3agad no reMe "3aKoH COXpaHEHUS
61. uMIynbca. PeaktuBHoe nBHkeHHE"
82. Qusuueckuii npakmuxym: CBS3b SHEPTUU U PaOOTHI
83 Quzuueckuil npakmuxym: Pelenne 3a1ad o reMe "3akoHbl U3MEHEHUS U

COXpaHCHUA MEXaHHYeCKOM 3HCpl"I/II/I"




Qu3zuueckuit npakmuxym: llpaktuueckas padora "Mccrnenoanne

84. 3aBUCHMOCTH Iepro/ia KosieOaHUil NpyKUHHOTO MasgTHHUKA OT Macchl rpy3a’”
Quzuueckuil npakmuxym: Pemenue 3anay no teme "['apMoHnUecKue
8. Kosebanus"
Quzuueckuil npakmuxym: Ypok-uccienoBanue "lIpoBepka HE3aBUCUMOCTH
86. nepuoja KojebaHuii rpysa, oABELIEHHOTO K JIEHTE, OT Macchl Ipy3a"
Quzuueckuit npakmuxym: Y pok-uccienopanue "Habmronenne
87. uHTephepeHIH U AU(PAKIMKA BOJH Ha TOBEPXHOCTH BOJBI"
Quzuueckuil npakmuxkym: Y pOoK-UcclieIoBaHue "DKCIEPUMEHTAIBHOE
88. OTIpe/IeIICHUE TPAHMI] YaCTOTHI CIBIIITUMBIX 3BYKOBBIX KOJIeOaHMi"
Quszuueckuu npakmuxym: Pemienue 3a1a4 Ha ONpeIeICHUE YaCTOThI U IJTUHBI
89. BIEKTPOMArHUTHOM BOJIHBI
Quszuueckuii npakmuxym: Iloctpoenne nzo0paxxeHuit, copMUPOBAHHBIX
0. 3epKaJIoM
Quzuueckuil npakmuxkym: Ypok-uccienoBanue "AHanu3 u 00bICHEHHE
L. ONTUYECKOTO MUpaxa"
92 Quzuueckui npakmuxym: Pemenne 3anad no teme " @opMyiia TOHKON JTMH3bI
Quzuueckuil npakmuxym: Ypok-koHpepenus "Ipuamun neicTBus
9. ONTUYECKUX MPUOOPOB (MUKPOCKOIL, Teneckomn, poToanmapar)"
Quzuueckuil npakmuxym: Ypok-nipakTukym "Habmtonenue u oObsicCHEHUE
94. | OMBITOB IO Pa3JIOKEHUIO Oenoro cBeTa B crekTp. [lomydenue 6enoro 1BeTa npu
CJIO’KEHUHU LIBETOB"
Quzuueckuil npakmuxym: Ypok-nipakTukyMm "Habmronenne CrutonHbix 1
%. JINHEMYaThIX CIIEKTPOB U3TYYEHHUS U UCITYyCKaHUs"
Quszuueckuu npakmuxym: Penienue 3agad no temMe "3akoH paMOaKTUBHOTO
9. pacmaga "
Quszuueckui npakmuxym: Pemenue 3agad no reme "SAnaepHbie peakiuu.
7. DHeprus cBs3u"
Quszuueckuil npakmuxym: PelieHue pacyeTHbIX 1o Teme "MexaHndeckoe
98. nBrxeHue"
99. JlaGopaTtopHbie paboTsI 1o Teme "B3zaumonerictBue Ten"
Pemenue pacueTHbIX U KauecTBeHHBIX 3a71a4 1o Teme "KIIJ[ TernoBbix
100. nsuraresein”
101. JlaboparopHblie paboThl 1o Teme "CBeToBbIC SBICHUS"
102. Pabora ¢ Texkcramu no Teme "KBanrtoBast u sinepHast puznxa"




