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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
yrayOaéHHOM YPOBHE OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl, MPECTaBIECHHBIX
B ®I'OC OO0, a Takxe ¢ yuérom (enepanbHO paboueilt mporpaMMbl BOCIUTAHUS
u Konuenuuu npenogasanus yueOHoro npeamera «Pusukay.

Conmepxanue mporpamMmbl MO (U3MKE HAMpPaBlI€HO Ha YIOBIECTBOPEHUE
MOBBIIICHHBIX 3alpPOCOB OOYYArOMIMXCS, CTpeMsIIMXcsi K Oonee riaybokomy
OCBOEHHUIO (PM3MYECKUX 3HAHUI, U Ha (QOPMUPOBAHUE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydammumxca. B mnporpamme mno ¢Qusuke y4YUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM PE3YJIbTaTaM OOyUYEeHHs, a TAKKE
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycTaHaBIMBAET pacupeiejieHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), mpejiaraeT NpuMEpPHYIO MOCIeA0BaATEIbHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOIINXCs.

[TporpamMmma mo Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MOMOILM YYUTENIO B CO3/IaHMU paboyeil mporpaMmMbl IO y4eOHOMY TIPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI JIeKaT B OCHOBE MPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIoruel, acTpoHOMUEH © (GU3UICCKOU
reorpaduei, BHOCUT BKJAJ B €CTECTBEHHOHAYyYHYIO KapTUHY MHpA,
IpeNoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HAHU, TO €CTh CII0CO0A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OpnHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH U
MHTepeca K HayKe y 00y4yarounxcs.

N3yuenne ¢usnku Ha YriayOJE€HHOM YpOBHE MPEIINojaracT YBEPEHHOE
BIIAJICHUE CIeIyIOLUMU KOMITETEHTHOCTSIMH, XapaKTepU3yIOITUMU
€CTECTBEHHOHAYYHYI0 I'PaMOTHOCT:

HAyYHO OOBSCHSTH SIBJICHUS;

OLICHMBATh U TOHUMATh OCOOCHHOCTH Hay4HOT'O UCCIEIOBAHUS;

WHTEPHPETUPOBATh JaHHBIE M HMCIOJb30BaTh HAYYHBIE J0KA3aTEIbCTBA IS
MOJIyYeHUS BBIBOJIOB.

[lenn wsyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
ompenenensl B Konuenmuun npenogaBanust yueOHoOro mnpeamera «®Dusuka» B
oOpa3zoBaTenbHBIX oOpraHuzanusx Poccuiickoit ®deneparnuu, peann3yOIUX



OCHOBHBIE  00I11€00pa3oBaTeNbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K-4BH).

Lenu nzydyenust pu3uku Ha yriryOIEHHOM ypOBHE:

pa3BUTHE HMHTEpPECa M CTPEMJICHUS OOYYArONIMXCS K HAYYHOMY H3YYCHUIO
IPUPOBI, PA3BUTUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHpOBaHUE HAYYHOTO MHUPOBO33PECHHS KaK pe3yjbTaTa M3ydeHHs] OCHOB
CTpOEHUS MaTepuu U PyHTaAMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMHUpoBaHUEe YMEHUW NPUMEHATH (U3NYECKUE B3HAHUS U Hay4YHBIC
JIOKA3aTeNIbCTBA JIJIsl OOBSICHEHUS OKPY>KAIOITUX SIBJICHHI;

dbopMHpOBaHUE TIPEACTABICHUA O PONMM (PU3UKU I PA3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  cdepax  Oymyuiei
npoecCUOHANLHON  JIEeATEIbHOCTH, CBS3aHHOM C (DU3UKOW, TMOATOTOBKA K
JanbHeeMy 00y4eHHUIO B 3TOM HalpaBJICHHH;

dbopMHpOBaHWE TOTOBHOCTH K JaJbHCHUIIEMYy W3y4YCHHIO (GU3UKA Ha
yrayOn€HHOM ypOBHE B paMKax COOTBETCTBYIOIIMX Tpoduieli oOydeHHsl Ha
YPOBHE CpPEeAHETO 00111ero 00pa30oBaHuUs.

JlocTikeHne 3TUX Liened mporpamMMbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ay:

pUOOPETCHUE 3HAHUN O TUCKPETHOM CTPOCHHH BEIIECTBA, MEXAaHWYCCKHUX,
TEIJIOBBIX, DJICKTPOMArHUTHBIX M KBAHTOBBIX SIBICHHSIX;

pUOOpETEHUE YMEHU aHAJIM3UPOBATh U OOBACHATH (U3UYECKUE SIBJICHUS HA
OCHOBE M3Y4YEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOCHHE METOJIOB PEIICHUS PACUETHBIX M KAYECTBEHHBIX 3a7a4, TPEOYIOMNX
CO37aHUS W WCIIOJIB30BAaHUS (PH3WYCCKUX MOJENeH, BKIIOYAs TBOPYECKHE W
MIPaKTUKO-OPUEHTUPOBAHHBIC 3a7a4H;

pa3BUTHE HCCIEOBATEIIbCKUX YMEHUW: HAOMIOAATh SIBICHHUS W U3MEPSTh
bu3nYecKue BEINYUHBI, BBIIBUTATh THUIIOTE3bI U MIPEJIaraTh SKCIIEPUMEHTAIbHBIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH M MIPOBOJUTH OIBITHI, SKCTICPUMEHTAILHBIC
WCCJICIOBAHMSI, aHAJTM3UPOBATH MTOTYICHHBIC JJAHHBIC U JIeJIaTh BIBOJIHI;

OCBOCHHME NPUEMOB paboThl ¢ WHpOpMaIHel (U3HNIECKOTO COEp KaHMUS,
BKJTFOYAsi UHPOPMAITHIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, HHTEPIPETAIHS U
KPUTUYECKOE OlICHUBaHUE MH(GOPMALIHH;

3HAKOMCTBO €O cdepamu MpoPECCUOHATBHON JeATEIbHOCTH, CBI3AHHBIMU C
GbU3NKON, U COBPEMEHHBIMU TEXHOJOTUSMH, OCHOBAHHBIMU Ha JIOCTHIKEHHSIX
buznueckoil HayKu.



Ha wusydyenue ¢usuku (yrnyOn€HHBIH ypOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero obpazoanus orBoauTcs 340 ydacoB: B 7 kiacce — 102 gaca (3 4gaca B
Heneno), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kinacce — 136 gacos (4
yaca B HEJIEIIIO).

COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

®dusnka — Hayka O npupoje. SBiIeHUS TPUPOIBI (PJIEMEHTHI COJIEpPKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBs3U). DU3NUECKUE SBJICHUS: MEXaHHYECKHUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre BenuyuHbl. PasmepHocTh. Enunuibl ¢GU3HUECKUX BEJIWYHUH.
U3smepenne Quanueckux BeaU4MH. OTaloHbl. Pusmdeckue npudopsl. llena
nenenus. [lorpemnocts n3mepenuid. [lpaBuna 6e3onacHoro Tpyaa npu padoTe ¢
nabopaTtopHbIM 00OpyAoBaHuMeM. MexayHapojHas cucteMa eauHull. I[lepeBon
BHECUCTEMHBIX €AMHUI B euHUIBI CU.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT MPUPOY.
EcTecTBeHHO-HAy4HBI METOJ TO3HAHMS: HAOIIOJCHUE, TMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIMIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIMOTE3, OOBSICHEHNE
Ha0roaeMoro sisjieHus. Onucanue PU3NUECKUX SBJICHHUM C TOMOIIBbIO MOJIENEH.

Jemoncmpayuu.

MexaHnueckue, TEIUIOBbIE, AJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIC SIBJICHMUSI.

dusnyeckue TPUOOPHI U Tpoleaypa MPSAMBIX HU3MEPEHHI aHAJIOTOBBIM U
U (QPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

Omnpenenenue 1EHbI ISTICHUS MIKaJIbl U3MEPUTEILHOTO TTPUdOpa.

N3mepenue pacCTosTHUMN.

N3mepenue mionaan u oobéMa. MeTo 1 nmajeTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa JKUIKOCTH U TBEPAOTO TETa.

Onpenenenue pa3MepoB MaibIX TeJl. MeTo1 psaoB.

[IpoBeneHue wuCCIEIOBaHUS IO TMPOBEPKE TUMOTE3bl: JAIBHOCTh TMOJIETA
[IapuKa, MyneHHOro rOPU30HTAILHO, TEM 00JIbIIe, YeM 0O0JIbIIIE BHICOTA ITyCKa.

Pa3znen 2. [lepBoHauajibHbIe CBEeeHUS 0 CTPOEHNH BelleCTBA.

CrtpoeHue BenecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl U Macchl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.



JBmxenne yactul BemecTBa. CBfA3b CKOPOCTH JABWKEHHS YACTHUL[ C
temnepatypoil. bpoyHoBckoe nBwxenue. Juddysus. BzaumonaeicTBue vacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUJAKOCTEH M TBEPIBIX
(kpucTamnuyeckux) Tesl. B3anMocCBs3b MEXy CBOMCTBaMHM BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSHMSIX U MX aTOMHO-MOJEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

HaGmronenune nuddysuu.

HabGnronenue sBieHnid, OOBACHAIOMINXCS TPUTSHKCHUEM WU OTTAIKWBAHUEM
YaCTHUI] BELIECTBA.

Jlabopamopuvie pabomul u onvimel.

OrueHka quaMeTpa aroMa METOJIOM PSAOB (C UCIoyib30BaHueM (oTorpaduii).

OneITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS T'a30B.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBUKeHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe naBwxenue. Ilyte u nepememienue. PaBHOMepHOE W
HEepaBHOMEpHOE JABWKeHHe. CBOOOIHOE TajJieHWE KaK MpUMEP HEPaBHOMEPHOTO
nerokeHus: Ten. CkopocTb. CpenHsis CKOPOCTh MPU HEPABHOMEPHOM JIBUYKEHHUH.
Pacuér myTu v BpeMeHU ABUKEHHUSI.

['paduku 3aBuUCMMOCTEM BETWYWH, OMUCHIBAIOIIMX JABWXkeHue. OOmue
NMOHATUSI 00 OTHOCUTENBHOCTH JBUXeHUs. CloXeHue CKOpoCTed s Tell,
JBWKYIIUXCS MapajieNIbHO.

SlBnenue wuHEpIMU. 3aKOH WHEpUMHM. B3ammonaeicTBue Ten Kak INpUYMHA
M3MEHEHUsI CKOPOCTM JIBHWXKEHHUsA Tell. Macca Kak Mepa HHEPTHOCTH Teja B
MOCTyNnaTeabHOM JBMKeHHH. [lmoTHOCTh BemecTtBa. CBSI3b  IUIOTHOCTH  C
KOJIMYECTBOM MOJIEKYJl B eauHuIle o00béma BemiectBa. (CMmecH U CIUIABBHI.
[ToBepXHOCTHAS ¥ JTMHEWHAS IUIOTHOCT.

Cuiia Kak XapakTepucTUKa B3auMmojeicTBus Teil. Cuiia ynpyrocTd W 3aKOH
['yka. 3MepeHue CWiibl ¢ TOMOUIBIO AUHAMOMETpA. fIBJICHHE TATOTEHUS U CUIa
TskecTd. CHila TSDKECTH Ha Apyrux aHerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HANPABJIEHHBIX O OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHne CKONbXKEHUST W TPEHUE IIOKOs, BS3KOE TpEHHE. TpeHue B NpUpoOAE U
TEXHUKE.

Jlemoncmpayuu.

HabGnrogenne MexaHnuecKoro JIBHKEHHUS Tela.

N3mepeHne CKOpOCTH MPSIMOJIMHENHOTO JBUKEHHS.

HaOnroienue siBneHus HHEPLIUU.



HabGnronenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUM TEll.

CpaBHEHHE Macc MO B3aUMOJIEVCTBUIO TEL.

CrnoxeHue CHJl, HallpaBJICHHBIX IO OJTHOM MPSMOM.

Jlabopamopuvie pabomul u onvimul.

OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBUXKEHHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOTO aBTOMOOMIIS U TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa IIo
HAKJIOHHOU IUTOCKOCTH.

OmnpeneneHue IWIOTHOCTH TBEPIOTO TeNa.

OneIThl, JIEMOHCTPUPYIOLIME 3aBHUCUMOCTh pacTskeHUs (aedopmanun)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBI.

OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHS OT
CHUJIbI JABJICHUS U XapaKTepa CONMPUKACAIOIINXCS IOBEPXHOCTEM.

Pasznea 4. /laBiieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

Hasnenue. Cuna naBneHusi. CiocoObl yMEHBIIICHUS U YBEJIMUYEHUS TABJICHUS.
JlaBnenue rasza. 3aBUCHMOCTH JIaBJICHHS Ta3a OT 00bEMa U TEeMIEpaTyphl.
[lepenaya naBiieHHs] TBEPIBIMU TEJIAMH, KUIKOCTSIMHU U razaMu. 3akoH [lackans.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  IJIYOMHBI  MOTPY>KEHHS.
['unpocrarnueckuit  mapagokc. CooOmaromuecss cocyasl. [ 'uapaBandeckue
MeXaHU3Mbl. VCronb30BaHUE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CTpolCTBO BOJIONIPOBO/IA.

AtMocdepa 3emnn u atmMocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
Bo3aAymHON oOonouku 3emud. OnbiT Toppuuemmu. M3mepenue atmochepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJI YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHns aTMOChEepHOTO TaBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3aKkoH Apxumesa. Y clioBUE€ BOBHUKHOBEHUS BHITAJIKMBAIOIIECH
(apxumenoBoii) cuiibl, noarekanue. [lnaBanue ten. Bo3ayxormiaBaHue.

Hemoncmpayuu.

3aBUCUMOCTh JAAaBJIEHUA ra3a OT TeMIEPaTypPHhI.

[lepenava naBaeHUs KUJIKOCTHIO U Ta30M.

Coobmiaromuecst COCy/Ibl.

['mapaBauyeckuit mpecc.

[IposiBnenue neicTBrsi aTMOC(PEPHOTO JABICHUS.

Cudon.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHON B KUIKOCTh
YacCTH Te€Ja U IIIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKUBAOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.



VYcnoBue naBaHus TeN: IUIABAaHUE WA MOTPYKEHUE TENl B 3aBUCHUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJAE OT 00bEMa MOrpYyX EHHOU B
KAJKOCTb YaCTH TeJA.

OrnpeneneHue BhITAIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEH Ha TEJIO, TOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH Ha TEJIO B
KHAJKOCTH, OT MacChl TEJA.

OnsIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTHb  BBITAJIKMBAIOLICH  CHUIIBI,
JIEUCTBYIOIIEH Ha TEJO B KUJKOCTH, OT 00bEMa MOTpYKEHHOM B KHUIKOCTh YaCTU
T€JIa U OT INIOTHOCTH KUJIKOCTH.

KoHcTpynpoBanue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJKH U OINPEIEIICHNE
€€ rpy30I0AbEMHOCTH.

Paszgea 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanudeckast paboTa JJIsl CUJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MomHoCTb.

[IpocTbie MeXaHW3MBL: pblYar, BOPOT, OJIOK, TOJUCIACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue priuara. [Ipasuno
MomeHTOB. [IpuMeHeHune TmpaBuia paBHOBECHs phluara K OJOKy. «30J0TOe
npaBuio» mexanuku. KITJ[ mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexanuueckas dsHeprusi. KuHeTMueckas ¢ TOTEHIMAJIbHAS DSHEPrUsl.
[IpeBpalieHre OHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomel u onvimel.

HccnenoBanne ycioBUNA paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuiia peruara Jis MOJABUKHOTO W HETIOJBHUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETIOJBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIPYTOCTU MPU NOABEME T'PY30B MPU MOMOIIH
IMOABYKHOTO OJIOKA.

N3ydeHune 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3nea 6. TensioBLIe ABJICHUS.



OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mogenn TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucramnmueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTUIA. TEeXHOJOTUM TOJYYeHUS] HCKYCCTBEHHBIX aiMa3oB. OObsSCHEHUE
CBOMCTB T'a30B, KUIKOCTEH W TBEPABIX TEI HA OCHOBE IMOJIOKEHUM MOJIEKYJISIPHO-
KMHETUYECKOW Teopuu. [I0BEpXHOCTHOE HATSHKEHUE, CMAaYMBaHUE, KAIWUIIPHBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaThe. 3aBUCUMOCTb JABJICHHS ras3a OT
0o0BEMa, TeEMIIEPATYPBHI.

Temneparypa. CBsA3p TeMImeparypbl CO CpPEIHEH KHHETHUYECKOW 3HEpruei
TEILIOBOIO JBW)KCHUS YacTHULl. TeMrepaTypHble IKaJIbI.

Buytpennsis sHepruga. CnocoObl HW3MEHEHUSI BHYTPEHHEH 3HEpruu:
TeIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH
TEILIONPOBOJAHOCTb, KOHBEKIUA, U3IydeHue. Buapl Ttemonepenayu B MpUpPOAE U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonunuectBo Temnotel. YaenbHas TEMIOEMKOCTh BeleCTBa. TemaooOMeH U
TEIJI0Bo€ paBHOBecHe. 3akoH HpioToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBieHrEe U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y IEJIbHAS TEIJIOTA
raBieHus. [lapooOpazoBanue u koHjeHcarus. Mcnapenue. Kunenne. Y aenpHas
TEIUIOTa  MHapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPAaTypbl  KUIEHUS  OT
atMocepHoro napiieHus. HachlllleHHBI W HEHACHIIEHHbIA Tap. BraxkHoCTh
BO3/yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner padoTsl TeroBbix aBurateneit. KIIJ| TemmoBoro npurarens.
TeruioBple JABUTATENIM M 3alATA OKPYXKAIOWIEHW cpenpl. TemnoBble IOTEpU B
TEIUTOCETSX.

3aKOH COXpAaHEHHUS W MPEBPAIICHUS DHEPIMU B MEXAHUYECKUX WU TEIJIOBBIX
IIpOLIECCax.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

HaGmonenune nuddysuu.

HaGniogenue sBIEHUI MOBEPXHOCTHOIO HATSDKEHMS, CMAauyWMBaHUS W
KaWUISIPHBIX SIBJICHUM.

HabmroieHue TenaoBoro paciimpeHus Ted.

W3meHeHue naBieHMs] ra3a MpU U3MEHEHHM 00bEMa M HAarpeBaHUU WIH
OXJIAXKJCHUU.

[IpaBuiia u3MepeHUs TEMIIEPATYPBL.

Bunae! Tenmonepenayn.



OxJaxieHue Ipu COBEPIICHUHN padOThI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CHUJIaMHU.

CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.

Habnronenue kurneHus.

HabGnrogeHnue nocTossHCTBa TEMITEPATYPhI IPH TIABICHUH.

Moenu TEeIUIOBBIX JABUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

OnpITHl IO BRIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIH caxapa.

N3mepenue TteMmepatypbl MpPU TMOMOIIUA KUIKOCTHOTO TEpPMOMETpa H
JlaTYuKa TEMIIEPATYPBL.

OnpIThl MO HAOJIOIEHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, >KUIKOCTEH H
TBEPABIX TEIL.

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IINPUILA.

HccnenoBanre 3aBUCHUMOCTH JABJIEHUS BO3JyXa OT e€ro ooObéma #
TEeMIEPATYpPHI.

[IpoBepka runoTe3sl JUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KHJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGniogenne wu3MEHEHUs BHYTPEHHEH SHEpruu Tejna B pe3yibTaTe
TEeIJIonepeayr U padOThl BHEIITHUX CHJL.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMENIMBAHUU XOJIOAHOW H
ropstyei BOJIBI.

OnpeneneHue KOJIM4eCTBa TEIIIOTHI, MOJTYYEHHOTO BOJAOW MPHU TEIIIOOOMEHE
C HArpeThIM METAJUIMUECKUM HIHJIUHAPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeioToHa-Puxmana).

Omnpenenenue yIeapHON TEIIOEMKOCTH BELIECTBA.

HccenenoBanne nporecca UCIIapeEHNs.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yAenbHOM TEMIOTHI MIJIABJICHUS JIbJA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. [[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKkoH Kymnona.

Onekrpudeckoe noJie. Hanpsxk€HHOCTH siieKTpudeckoro noisis. IlpuHomn
CYNEPHO3ULIUH IIEKTPUUECKUX TOJIeH (Ha KaY€CTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenune aroma. IIpOBONHMKH, IHAIEKTPUKA H MOJYOPOBOJHUKH. 3aKOH
COXPAaHEHHMS AEKTPUUYECKOTO 3apsa.



DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS DIJIEKTPUYECKOrO TOKa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro Toka (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B METAILJIaX, KUIAKOCTIX U razax.

Onextpuyeckas nenb. Cuia Toka. DIEKTPUUECKOE HaNpsHDKEeHUE. AMIIEpMETP
Y BOJIBTMETP B II€MU MOCTOSTHHOTO TOKa. CONMPOTUBIICHUE MPOBOJHUKA. Y IEJIBHOE
CONPOTHUBJIEHUE BemiecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U
napajuielIbHOe COeAMHEHUE MPOBOAHUKOB. J/IC B LIeNM MOCTOSIHHOTO TOKA. 3aKOH
Oma mist monuoit nenu. [IpaBuma Kupxroga. Pacy€r mpocThIX 3JEKTpHUECKUX
uenen. HenmnmHelHbIe 3JIEMEHTHL.

Pabota ¥ MOIIHOCTH SJEKTPUYECKOrO TOKa. 3akoH Jlxoynsa-JleHua.
DneKTpuYecKre ey U MOTPEOUTENH IICKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosie. MarHutHoe 1oJsie 3eMJId U €ro 3Ha4YeHHUE JJIs KU3HU Ha 3eMJle.
OneiT Opcrena. MarHutHoe Ton€ 3IIEKTpUYeckoro Toka. OnbeiT  Awmrepa.
[IpuMeHEHUE HIEKTPOMArHUTOB B TEXHHUKE. JIeHCTBHME MAarHUTHOTIO IMOJS Ha
npoBoAHUK ¢ TokoMm. Cuia Awmmepa W ompeAeneHUE €€ HamnpaBJICHUS.
DJIEKTPOABUTATENL MOCTOSTHHOTO TOKa. M Cmosib30BaHWE 3IEKTPOJIBUTATENICH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMM Ha BO300HOBIISEMBIX HCTOYHMKAX HHEPTUHU. DKOJOTMUYECKUE
po0JIeMbl SHEPIeTUKU. TOITUBHBIC SJIEMEHTBI U AJIEKTPOMOOWIIH.

Hemoncmpauuu.

DJekTpu3anus Ted.

JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.

Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.

DJIeKTpOCTaTUUECKAst MHAYKITHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsI0B.

MopaenupoBaHue CWIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJS C IMOMOUIBIO
OyMa)kHBIX CYJITAHOB.

[IpoBOAHUKY U TUDJICKTPUKH.

M cTOuHMKHM TTOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

W3mepeHne CUilbl TOKa aMIIEPMETPOM.

N3mepeHne 2IeKTpUIEeCKOTO HAMIPSKEHUS! BOJbTMETPOM.

Peocrar n MmarasuH COnpoTUBIICHUN.



B3anmoielicTBrE MOCTOSSHHBIX MAarHUTOB.

MopennpoBaHue HEBO3MOKHOCTH Pa3IeIEHUs MOJTFOCOB MAarHUTA.

MopaennpoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarnuTtHoe 1oje Toka. DIEeKTPOMAarHHuT.

JlelicTBME MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

DIIEKTPOIBUTATENb OCTOSHHOTO TOKA.

OneiTel @apajes.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OneITel 1O HAOMIOEHUIO DJIEKTPU3AIMU TeJ TPU COMPUKOCHOBEHUH H
VHIYKIHEH.

HUccnenoBanne JEWCTBUS JJIEKTPUYECKOTO IO HAa NPOBOJHUKUA U
JIARJICKTPUKHU.

COopka 1 HCTIBITAaHUE AIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO Yepe3 PE3UCTOP, OT
HaIpsHKEHUS HAa PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

OMNBITBI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTh AJIEKTPUUECKOTO COMPOTHUBIICHUS
MPOBOJAHUKA OT €ro JIJTMHBI, IUIOMIAX MTONIEPEYHOT0 CEYEHUS U MaTepHaa.

OmnpeneneHue yaeiabHOrO CONPOTUBIIECHUS TPOBOAHUKA.

[IpoBepka mpaBWiia CIOXKEHHUS HAIPSHKEHUHM TIPU  MOCJIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia i CHJIbI TOKAa NpPU TMApauieIbHOM COEIUHECHUU
PE3UCTOPOB.

Onpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Tposepka npasuin Kupxroda.

[IpoBepka BeInoJIHEHUS 3aKk0HAa OMa I TOJTHOM LENN.

N3yueHne BOJIbTAaMIIEPHBIX XapaKTEPUCTUK HETUHEUHBIX AJIEMEHTOB (JIAMITBI
HaKaJMBaHUS WIHM NOJYIPOBOJIHUKOBOIO JIUOJA).

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBanrie MarHUTHOTO B3aWMOICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

W3y4yeHne MarHuTHOTO TMOJISl IOCTOSTHHBIX MAarHUTOB MPU UX O0BETUHEHUHU U
pa3/ieliCHUH.

HccnenoBanne NeMCTBUS SJIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OMnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJEHCTBUS KaTYIIKHU C
TOKOM W MarHuta OT CWIbl M HampaBJEHUs TOKA B KaTyIIKE W OT HaJW4us
(OTCYTCTBUS) CEpACYHUKA B KaTyIIKE.



N3ydeHne neicTBUSI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOABUTATES.

N3mepenue KIIJI anmekTpoaBUraTeibHON YCTaHOBKH.

OnbpITEl 1O  HKCCIEIOBAHUIO  SIBICHUSI DJICKTPOMArHUTHOW  HWHAYKIUU:
MCCIIEIOBAHUE U3MEHECHUI 3HAYCHUS M HAIPABJICHUSI MHAYKIIMOHHOTO TOKA.

9 KVIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe ABWxkeHue. MarepuanbHas Touka. CrHocoObl ONMHMCAHMS
MEXaHUYECKOTO JBW)KECHUS: TaOJIMYHBIN, rpaduueckuii, aHanutnueckuii. Cucrema
orcu€ra. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHbIe BEJIMUMHBI, ONIEpaLlM ¢ BEKTOPaMH, IPOEKIMU BeKTopa. Paguyc-
BEKTOpP MATEpPUAIBHOW TOYKH, IE€pPEMELICHHEe Ha IUIOCKOCTH. PaBHOMepHOe
IPAMOJIMHEWHOE  JBHXKeHue. HepaBHOMEpHOE IIPAMOJIMHEWHOE  JIBUKCHHUE.
CpenHsAst 1 MTHOBEHHAsI CKOPOCTbh TeJIA IPU HEPABHOMEPHOM JIBUKEHHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABHKECHUE. Y CKOPEHHUE
cBoOoaHOrO najaenus. OnsITel ["anumnes.

['padmueckas uHTEpHpeTalnsi yCKOPEHUs,, CKOPOCTU, MPONUACHHOIO NMyTHU U
MEPEMEILICHUS IS PSIMOJIMHENHOTO JBUKECHMUS.

JIBr>keHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

JIBkeHHE 10 OKPYKHOCTHU. JIMHEHHAst CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
¥ 4acToTa OOpalleHus] IpU PaBHOMEPHOM JIBHXKEHUU MO OKPYKHOCTH. CKOPOCTh U
YCKOpPEHHUE IPU JBUKEHUU 110 OKPYKHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYIOIIAs Cra.

[IepBsiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpertuit 3akon HeroToHa.
[IpyHIMT CyNIEpIIO3ULUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus:: cujia TPEHUS CKOJIbKEHUS, CHJIa
TpEeHUs TOKOsI, pyrue Bubl TpeHus. Koapduunent tpenus.

JIBM>KEHHME TN MO OKPYKHOCTH IO IEUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnum m noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENbHBIC
anmaparbl, CyJa Ha TOJIBOAHBIX KpBUIbSAX, AHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWIISX. [[BIKeHHe 1moe31a Ha MAarHUTHOW TTOTYIIIKE.

Cuiia TSKECTM M 3aKOH BCEMHPHOIO TSITOTEHHS. J[BMKEHME Tea BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwmcie TiaHer BOkpyr Comuua). Ilepmas
KOCMHMYECKAsi CKOPOCThb. HeEBECOMOCTh M MEpErpy3KH.

PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEpAOe Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauleHuss. MoMeHT cuiibl. LleHTp TskecTH.



Nmnynec Tema. W3meHenune wumnynbca. MMmnynse cumbel. Yopyroe u
HEYIPYyroe B3aUMOJCHCTBUE. 3aKOHbI HM3MEHEHUS W COXPAHEHHUS WMITYJIbCA.
PeakTruBHOE IBMXEHUE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSDKECTH, YNPYTrOCTH,
Tpenus. CBs3b 3HEprun U padoThl. [loTeHIManbHasE YHEPTUSI TEJa, MOIHITOrO HaJl
MOBEPXHOCTHIO 3eMJin. [loTeHIIManbHast SHEprus c:KaTtou npykuHbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHHS M COXPAHEHUS
MEXaHHYECKON JHEPTUH.

Hemoncmpauuu.

HaOnroienre MeXaHUYeCKOTO JIBH)KEHHUS Tella OTHOCHUTENIBHO Pa3HBbIX Tel
OTCYETA.

CpaBHeHUE MyTed M TPACKTOPUW JIBMXKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCYETA.

N3mepeHre ckopoCTU U YCKOPEHUS MPSIMOJIMHEHHOTO JIBUXKECHMUS.

HccnenoBanrie Npru3HaKoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HabGnronenue nBM>XeHHs Tella Mo OKPY>KHOCTH.

HabGmronenne MexaHWYEeCKUX SIBIICHUM, MPOUCXOJSAIINX B CUCTEME OTCUETa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKEHUH OTHOCHUTEIHHO
KaOuHeTa (PU3UKH.

HabGmronenue paBHOBeCHs TeJl, CBOOOIHOTO TMaJeHusI, KoJieOaHUsI MasTHUKA B
MHEPLUUAIBHBIX CUCTEMAX KaK MOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTh YCKOPEHUS TeJia OT €r0 MacChl U JIEHCTBYIOIIEH HA HETO CHUJIBI.

HaOmronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUU TEJL.

N3meHeHue Beca Tela Mpu YCKOPEHHOM JBHXKCHUH.

IIepenaua uMmiysbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUH TEIL.

CoxpaHeHue UMITyJbca MpU a0COTIOTHO HEYITPYTrOM B3aUMO/ICHCTBUMU.

CoxpaHeHre UMITYJIbca MPU YIPYTroM B3aUMOICHCTBUU.

Habnronenune peakTHBHOTO ABUKEHUSI.

CoxpaHeHHe SHEePTUH MPU CBOOOTHOM TIaICHHH.

CoxpaHeHue PHEepruu Npu ABUKEHHUH TeJla MOJ AHCTBUEM MPYKUHBI.

Jlabopamopusie pabomul u onvimel.

KoHcTpyupoBanue TpakTa Jjisi pasroHa W JalbHEUIIIEro pPaBHOMEPHOIO
JIBH>KCHUS IIAPUKA WIIN TEIIEKKHU.

Onpenenenne CpeaHEH CKOPOCTH CKOJIBKEHHSI OpycKa WM JIBHDKCHHS
HIapuKa 10 HaKJIOHHOW IIOCKOCTH.

OnpeneneHue yCKOpPEHUs Teiaa MpPU PABHOYCKOPEHHOM JBHXKEHUHU IO
HAKJIOHHOU ITIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JBIKEHUHU 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €civ MPU PaBHOYCKOPEHHOM JBUKEHUU 0€3 HauaJIbHOU
CKOPOCTH IIyTH OTHOCSTCS KaK PsiJi HEYETHBIX YHCEII, TO BPEMEHA OJMHAKOBBI.

HccnenoBanre ABUAKEHUS Tella, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CHJIBI  TPEHHSI CKOJBXEHHUS OT  CHJIBI
HOPMAaJIbHOTO JJaBJICHHUS.

Omnpenenenne ko3 GUIEEHTa TPEHUS CKOTBKCHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

HccnenoBanre 3aBUCUMOCTU CHJIBI YIIPYTOCTH, BOSHUKAIOIIEH B IPY>KUHE, OT
CTETNeHU 1epopMalliy MPY>KUHBI.

Omnpenenenue pabOThl CUIIbI TPEHUS NMPU PABHOMEPHOM JBMIKEHUHU Tella 1O
TOPU30HTAIBLHON TOBEPXHOCTH.

OnpeneneHue pabOThl  CHJIBI  YIPYTOCTH TIPU  MOJIBEME Tpy3a C
UCITI0JIb30BAHUEM HEIOJABUKHOTO U MOBUKHOTO OJIOKOB.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHO/T,
4acToTa, aMIUIMTyAa. ['apMoHMueckue KoyieOaHus. 3aTyXarlue KoJeOaHus.
BoinyxieHHbIe KosneOanus. Pesonanc.

MaremMatnyeckui ¥ NOPYKUHHBIA MasTHUKU. [IpeBpaiieHue SHEpruv Inpu
K0JIe0aTeIbHOM JBUKCHUH.

Mexanuueckue BoaHBL. [IpomonbHble W TIONEpedHble BOJHBL. (CBOWMCTBA
MEXaHUYECKUX BOJIH: uHTepdepeHuus u nudpaxuus. JJinHa BOJIHBI U CKOPOCTh €&
pacripocTpaHeHus. MexaHnueCKre BOJHBI B TBEPJIOM TeJie, CEHCMUUECKUE BOJTHBI.

3Byk. PacnpocTpaHeHue u OTpaxeHUe 3ByKa. ['pOMKOCTH 3ByKa WU BBICOTA
ToHa. Pe3zonanc B akycrtuke. WHppasByk u ynbrpasByk. Hcnonb3oBaHue
yJIbTpa3ByKa B COBPEMEHHBIX TEXHOJIOTHSX.

Hemoncmpauuu.

HaGmronenne koneGaHuii Tem MO ACUCTBHEM CHJIBI TSXKECTH U CHIIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenue BeIHYXICHHBIX KOJIeOaHUM U pe30HaHCa.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJH (HAa MOJIEIH).

Hab6mronenune naTepdepennnu u qudpakiini BOJIH Ha TOBEPXHOCTH BOIBI.

Hab6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHUI PE30HAHC.

Jlabopamopnsie padomul u onvimel.

OmnpeneneHne 4acToThl U MepUoia KojieOaHUil MaTeEMaTHYECKOTO MasiTHUKA.

Omnpenenenre 4acTOTHI U MIEPUOIa KOJICOAHUH IPYKUHHOTO MasiTHUKA.



HccnenoBanue 3aBUCUMOCTH Mepuoja KojaeOaHuil Tpy3a Ha HUTH OT JJIUHBI
HUTHU.

HccnenoBanue 3aBUCUMOCTH TIEPHOJia KOJIEOaHUH MPYKUHHOTO MAasSTHUKA OT
Macchl Irpy3a.

[IpoBepka HE3aBUCUMOCTH TEpUOJAA KOJEOaHUN TIpy3a, MOABEUICHHOIO K
JIEHTE, OT MaccChl Tpy3a.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH MIEPHOJIa KOJIEOAaHUHN MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

W3mepenune yckopeHus CBOOOHOTO MaeHHUS.

Paszgeua 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE  ToJIe.  OJEKTpOMarHuTHble  BoiHBL.  CBolicTBa
JIEKTPOMArHUTHBIX BOJH. lllkaysa 3JI€KTpOMAarHUTHBIX BOJIH. Mcronb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JUIsi COTOBOM CBs3W. Panmuomokanus. Kocmumueckas
CBA3b.

OnexkTpoMarHuTHas npupoaa csera. CkopocTh cBeTa. BoNHOBBIE CBOWCTBa
cBeTa: MHTeppepeHLns U AUPpaKIUsL.

Jlemoncmpayuu.

CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH.

WuTtepdepenius u nudpakuus cBera.

Jlabopamopuvie pabomul u onvimol.

N3ydyeHne CBONCTB 3JEKTPOMAarHUTHBIX BOJH C IOMOIIBI0 MOOUIIBHOTO
tenedoHa.

[IpoBeneHue ONBITOB MO HAOMIOAEHNIO HHTEphEepEeHIINH U TU(PaKIINKU CBETA.

Paszgea 11. CBeroBblie siBJICHHS.

JlyueBas Mojzenb cBeTa M TreOMeTpUYecKas onTtuka. McrouHuku cBera.
[IpssmonuHeiiHOe pacnpocTpaHeHue cBeta. 3atMeHuss ConHma wu JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxkeHuss cBeta. [locTtpoenue
M300paKkeHN, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH npesiomyieHus cBeta. [loaHoe oTpaxeHue cBerta.
Hcronb30BaHuE MOJTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBO/AX, ONTOBOJIOKOHHAS
CBA3b.

Jlunza, xonx mnyder B nuH3e. Popmyna TOHKOM JMH3BL. llocTpoeHue
U300pakeHni, CGHOPMHUPOBAHHBIX TOHKOM JHH30M. OnrTuyeckas cucrema
doroanmapara, MUKpPOCKONAa M Tejleckoma. [7a3, Kak oONTHYECKas CHCTEMa.
bin30pyKoCTh ¥ JAIBHO30PKOCTD.

Paznoxenue Oemoro cBera B crekTp. Ombitel HpetoTona. Croxenue
CIIEKTPAJIBHBIX LIBETOB. J(Hcnepcus ceera.

Jlemoncmpayuu.

[IpssMOIMHENHOE pacpOCTPaHEHNE CBETA.



OTtpaxkeHue cBeTa.

[Tonydyenue n300paxeHuit B IIIOCKOM 3€pKaje.

[Ipenomnenue ceera.

OnTuuecKkuil CBETOBO/I.

Xop Jtydeil B coOmparonieit JIMH3e.

XoJ Iyder B paCCEUBAIONIEH JIMH3E.

[Tonyyenune n300paxeHuit ¢ TOMOIIBIO JIMH3.

[TpuHun aevictBus oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

Mopens rina3sa.

Paznosxxenue 6e510ro cBeTa B CIEKTP.

[Tomyyenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimaul.

HccnenoBanne 3aBUCHMOCTH yTJIa OTPAXEHHUS CBETOBOTO Jyda OT Yrja
TaJICHUSL.

N3yyeHue cBONCTB N300paKeHUSI B TNIOCKOM 3€pKalie.

HccnenoBanue 3aBUCMMOCTH yIUia MPEJIOMIICHUS OT YIJIa I1aJIeHUs CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[TonyueHnne n300pakeHu C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

OmnpeneneHue (POKYCHOTO PACCTOSIHUS M ONTUYECKOM CHJIBI coOMparoien
JINH3BI.

OnBITHI TIO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OnbITEl IO BOCHPHUATHIO IIBETA MPEAMETOB MPU WX HAOIIOJCHUU 4Yepe3
L[BETOBbIE (DUIIBTPBI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u muanerapHas Mozenb atoma. Monens aroma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHTel. JInHeWyaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. HykioHHas wmoxaens aromHoro sapa. HMsorombsl.  PaamoakTuBHbIE
npespauieHus. [lepuon nmonypacnaga atomHbix saep. lencTBue paaroOakTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MbI. 3alUTa OT PAJIMOAKTUBHOTO U3TyUYCHUSI.

SnepHble peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCET.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEpruM. Peakuum cuHTE3a U
nenenust spep. Mcrounmku sHeprum ConHua W 3BE3N. SnepHasi >HEpreTHKa.
DKoJIOTUYECKHE MPOOJIEMBI SIACPHON YHEPTETUKH.

Hemoncmpayuu.

CnexTpbl U3Ty4EeHUS U MTOTJIOMIEHNS.

CnexTpsl pa3Iu4HbIX a30B.

CnekTp Boaopoa.

Habnronenue tpexoB B kamepe Bunbcona.



Pabora cuéTunka HOHU3UPYIOUTUX U3ITYYCHUH.

Peructpanus u3nydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HabnrogeHue CrulonHbIX ¥ JIMHEWYaThIX CIEKTPOB U3ITyUEHHUS.

HccnenoBanre TPEKOB: U3MEPEHHUE 3HEPIMM YACTHULIBI [0 TOPMO3HOMY IyTH
(o potorpadusam).

N3mepenne paanoakTUBHOTO (OHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO-0000IIAOMINK MOAY b IPEAHA3HAYEH I CUCTEMATH3ALUU
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS UM ONbITa  JAEATEIbHOCTH,
IpUOOPETEHHOTO MPU M3YYEHHM BCEro Kypca (pU3MKu yriayOiEHHOrO ypoBHS, a
TaKKe JJIs1 HOJArOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY IO (PU3HUKE.

B nmpomecce wu3ydeHuss JAaHHOTO MOIYJS PEATU3YIOTCS M TOJYyYaroT
JajabHelIlee pa3BUTHE Yy4eOHBbIC JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEIMETHBIX M METalpEeJIMETHBIX pE3yJbTaTOB O0y4YeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHUE U ONKCAHUE SIBJICHUM Ha OCHOBE
OPUMEHEHUs1 (U3NYECKUX 3HAHUN, MCCIENOBATENbCKUE NEHCTBUS (BBIIBHIKEHUE
TUIIOTE3, MMOCTAaHOBKA LENM U IUIAHMPOBAHUE HMCCIEIOBAaHUS, aHAIW3 JAaHHBIX U
MOJIy4€HHUE BHIBOJIOB).

[IpeamoututenbHO (HOpPMOM OCBOEHUST MOMIYJSL SIBIAETCS MPAKTHKYM,
porpamMma KOTOpOro BKJIFOUYAET:

peuieHne 3aaad, OTHOCSIIMXCA K Ppa3IMYHbIM pas3fellaM U TeMaM Kypca
(GU3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE Pa3HbIX Pa3/IeiioB;

BBINIOJIHEHHE JTA0OPATOPHBIX padOT M ONBITOB (BKJIIOYAsi pabOTHI U OMBITHI U3
nepeyHell K paszienaM Kypca) B YCIOBUSIX CaMOCTOSITENIBHOTO IJIAHUPOBAHUS
IPOBEJICHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH SKCIIEPUMEHTAIIbHON YCTaHOBKH;

BBINIOJIHEHHE MPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHUsl MO E€CTECTBEHHO-HAYYHOH TIpaMOTHOCTH), B TOM YHCIIE€ 33aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy Ha/ TPYIIIOBBIMU WM WHIWBUIYATHHBIMH MPOSKTAMHU, CBSI3aHHBIMH C
coJiep>KaHreM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEILHO-0000IIAIONMIETO MOJIYJISI MOXKET 3aKaHUYMBATHCS
IPOBEJCHUEM JUAarHOCTUYECKOW paboThl 3a Kypc (PU3UKU yriyOlIEHHOTO YpOBHS,
BKJIFOYAIOLIEH 3a/aHds Pa3sHOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaThl BBIOIHEHUS
JIMAarHOCTUYECKON pabOThl MOTYT MOKAa3bIBaTh CTENEHb TOTOBHOCTU O0YYaOIIUXCS
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a TaKxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA YI'JIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO
Ha JIOCTHKEHHE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHuUs
y oOyuaromierocst 6ynyT copMupoBaHbl CIEAYIONINE JTUYHOCTHBIE PE3YIbTAThI B
YacTH:

e I)nampuomuuecxkozo éocnumanusi:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3NYecKoil HayKH;

LEHHOCTHOE OTHOILIEHUE K TOCTHXKEHHSIM POCCUNCKHUX YUEHBIX-(PU3HKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHBEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJIEHUU OOIIECTBEHHO 3HAUMMBbIX
U ITUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUN
busuKy;

OCO3HAHHE BAXKHOCTH MOPAJIbHO-3TUYECKUX MPUHLHUIOB B JEATEIBHOCTH
YYEHOT0;

e 3)acmemuueckozo 60CNUMAHUA:

BOCIIPUSITUE ACTETUYECKUX KauecTB (PM3MUECKON HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4)uennocmu HaAy4YHO20 NO3ZHAHUA:

OCO3HAHHWE IIEHHOCTH (HU3MYECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTA
[I03HAHHUSI MHpPA, OCHOBBI PA3BUTUSA TEXHOJOTWHM, BAXXHEHILIEH COCTaBIAIOLIEH
KYJIBTYPBHI;

OpUEHTalMsg B JIEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TIPUPOJIBL;

pa3BUTHE HAYYHOM JF0OOO3HATENILHOCTH, HHTEpeca K HCCIEeI0BaTEIbCKON
NeSTEeIbHOCTH;

o 5)dpopmuposanun Kynromypol 300p06va u IMOYUOHAILHO20 O1AZONOIYUUA:

OCO3HaHUE LIEHHOCTH Oe3omacHoro o0pa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BaXXHOCTH TIpaBWJI O€30MacHOr0 TIOBEACHHUS Ha
TpaHCIOpPTE, Ha JOpOrax, C JJIEKTPUYECKUM M TEIUIOBBIM O0OpPYIOBAHHEM B
JIOMAalIHUX YCIIOBHUSIX;

c(OpMHPOBAHHOCTh HaBblka pedJeKcud, MPU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yejaoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTHE B PCIICHHHM IPaKTHYECKUX 3a71ad (B pamMKaxX CEMbH,
oOpa3oBaTeILHON OpraHU3alliu, Topoja, Kpas) TEXHOJOTHYECKOH M COIHaIbHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;,

WHTEPEC K MPAKTUICCKOMY M3yUEHHUIO MPOodeCChid, CBSI3aHHBIX ¢ (DU3UKOM;

e 7)IKON02UUECKO20 60CRUMAHUA:

OpUEHTAIlMs Ha TPUMEHECHHE (U3WYECKUX 3HAHUU JUIsS pEIIeHUs 3a7ad B
0o0JaCTH  OKpY)KAIOMIeH Ccpeipl, IUTAHUPOBAHUS TIOCTYNIKOB W OIICHKA WX
BO3MOKHBIX MOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPEeJIbl;

OCO3HaHUE TJI00ATLHOrO XapaKTepa 3KOJIOTHYECKUX MPoOJieM M MyTel ux
pelIeHus;

e 8)adanmayuu K uUBMEHANOUWUMCA YC108UAM COUUANBHOU U RPUPOOHOT
cpeowl:

MOTPEOHOCTh BO B3aMMOJICUCTBUU TPHU BBHIMIOJTHEHUU WCCIECIOBAaHUN U
MPOCKTOB (PU3MUECKOI HAIIPaBIEHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSAM JIPYTHX;

MOBBIIICHUE YPOBHS CBOCM KOMIIETEHTHOCTH 4€pe3 IPaAKTHYECKYIO
JIEeSITEIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUW, YMEHHUU (HOPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

OCO3HaHUE JAS(HUIIMTOB COOCTBEHHBIX 3HAHMI U KOMIIETCHTHOCTEH B 00JIacTH
busuKy;

MJIAHUPOBAHUE CBOETO PAa3BUTHSI B TNPUOOPETEHUM HOBBIX (HU3NUYECKUX
3HAHUI;

CTpEMJICHUE aHAJIU3UPOBATh U BBISIBIISTH B3aUMOCBS3HU MPUPOJIbI, OOIIIECTBA U
HPKOHOMHKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUA;

OIlEHKa CBOMX JCHCTBUH C Y4Y€TOM BIUSHUA Ha OKPYKAIOIUIYIO CpPEidy,
BO3MOYKHBIX TJ100QIBHBIX TTOCISACTBHUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMmbl MO (U3MKE HA YPOBHE OCHOBHOIO
oO1mero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOINTUE T03HABATEIILHBIC YHUBEPCAIbHBIC yUeOHBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC JICHCTBH.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS
Bba3oBble JJoruueckue a1eiicTBUA:
BBISBJISITh M XapaKTEpU30BaTh  CYIIECTBEHHbIE IPU3HAKHM  OOBEKTOB
(siBNEeHUI), KIaccu(UUIUpPOBATh UX;



BBISIBJIAITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUs] B pacCMaTpPUBAEMbIX (aKTax,
JTAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBIISAITb TPUYUHHO-CIICJICTBEHHBIEC CBA3U IMPU HW3YYEHUU (DUINYECKUX
SBJIICHMA M IPOLIECCOB, JI€JaTh BBIBOJAbI C HCIIOJb30BAHUEM JEAYKTHUBHBIX WU
WHIYKTUBHBIX  YMO3aKJIIOUEHHI, BBIABUraTh THUIOTE3bl O  B3aHUMOCBSI3SX
(bu3HYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BBIOMPATh CHOCOO pelieHus yueOHo (u3nyeckod 3amadu
(cpaBHEHHE HECKOJBKHMX BAPUMAHTOB PEIICHUS, BHIOOp HanOosiee MOIAXOASIIErO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

MCITOJIB30BATh BOIPOCHI KaK MCCIIEOBATENbCKUI HHCTPYMEHT ITO3HAHMS;

IIPOBOJUTE IO CaMOCTOSITEJIBHO COCTAaBJICHHOMY IUIAHY OIBIT, HECIOMHBIN
(bU3UYECKUIT IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PU3HUUECKOTO SIBICHUS;

OLICHMBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, MOTYUYEHHYIO
B XO/JI€ UCCJIEOBAHMS W DKCIIEPUMEHTA;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
IPOBEAEHHOIO HAOJIO/IEHUS, OIIBITA, UCCIIEJOBAHMS;

IIPOTHO3UPOBATh BOZMOXHOE JaJIbHEWIEe pa3BUTHE (PU3UUECKUX MPOLECCOB,
a TaK)Xe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

Pabora c nunopmanueii:

NPUMEHATh PA3JIUYHbIE METOJbl, HHCTPYMEHTBl M 3alpOChl MpPU TOUCKE H
oTOOpe UH(POPMALIUU UK JAHHBIX C YUETOM MPEIOKEHHON yueOHOH (hru3ndeckon
3a/1aui;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HH(POPMAIIIIO
pPa3TUYHBIX BUJOB M (POPM MIPENCTABICHNUS,

OLICHMBATh HAIEKHOCTh HHMOPMALMU MO KPUTEPHUSIM, MPEIIOKEHHBIM
yuuTesneM Uik chOpMyITHUPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITENIFHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OpMYy  TNpEACTABICHUS
uHGOpMaAllMU W WJUIIOCTPUPOBATH pEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
JuarpaMMamu, MHOU TpaduKoil 1 nX KOMOMHAITUSIMU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

B XOJi¢ OOCYXJeHHs ydeOHOTO MaTepuaia, pe3yJbTaTOB JIabOpaTOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOIMPOCHI 1O CYIIECTBY OOCYXJIaeMOH TEMBl H
BBICKA3bIBaTh UJCW, HAIlCJICHHBIE Ha pelIeHHe 3a7aud W MOJAJep)KaHue
0J1aroxenaTeIbHOCTH OOIICHHUS;

COTIOCTABIISATh CBOU CYXKIICHUSI C CYXACHUSIMU JAPYTHX YYACTHHKOB JHAIIOTA,
OoOHapYy>KUBaTh Pa3IMINE U CXOJCTBO MO3UITHI;

BBIP2XaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;



nyOJIMYHO MPEACTABIATh PE3YJbTaThl BBINOJIHEHHOTO (PU3UYECKOTO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

INOHMMATh U HCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI IPU PEIICHUN KOHKPETHON (PU3NUECKOM MPOOIEMBI;

NPUHUMATh LEIN COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATh JAEUCTBUS IO
e€ MOCTWKEHUIO: pacHpelesiaTh poJid, OOCYXAaThb MPOLIECCHl M PEe3yNbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJEH;

BBIIIOJIHATh CBOKO YacTh pPadOThI, JOCTUras Kauye€CTBEHHOIO pe3yJsbTara IIo
CBOEMY HANpPaBJICHUI0 U KOOPAUHUPYS CBOM JECHUCTBUA C APYTMMH YICHAMH
KOMaH/Ibl;

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranusanus:

BBISBJISITH MIPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTyalUsX, TPEOYIOIUX AJis
perieHus: pU3NIECKUX 3HAHMIM;

OPUEHTUPOBATBCA B  PAa3IUYHBIX  MOAXOAAX  NPUHATHS  PEIICHHM
(MHIUBUYaJIbHOE, IPUHATHE PELIEHUS B TPYIIE, IPUHATUE PELUICHUHN rPpyIIoi);

CaMOCTOSITEJIbHO COCTAaBJISITh aJTOPUTM pelleHHs] (U3MYECKON 3aJadyu WiId
IJIaH HCCIENOBaHUS C Y4YETOM HMEIOIIHUXCA PECYpCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pEICHUM;

nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipeyiararh IjiaH €€ U3MEHEHHS],

OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEIOCTHXKEHHS])  PE3yJIbTaTOB
NEeSATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIITOJHEHHS
(Gu3MYECKOTO HCCIEeIOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

CTaBUThH ce0sl HA MECTO JIPYroro 4eyioBeKa B XOJE CHopa WIM JMCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYroro.

npuU3HaBaTh CBOE MPABO HA OLIMOKY MPH PEIIeHUU (PU3NYECKUX 3a]ad WM B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHity 00y4yeHus ¢ 7 Kaacce npeIMETHbIE pe3yJIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:



UCIIOJIb30BATh MOHATHUS: (PU3NYECKHE M XMUMHUYECKHUE SIBJICHUS, HAaOII0IeHUE,
HKCIIEPUMEHT, MOJIe]b, THUINOTE3a, €IUHMIIBI (U3HMUECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUA BellecTBa (TBEpAOE, KUAKOE, ra3000pa3Hoe),
MEXaHMYECKOE JBIKEHUE (PAaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIUHEUHOE),
TPaeKTOpHsi, PaBHOACHCTBYIOMAs cui, aedopmanus (ympyras, TUIaCTUYECKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

YBEpPEHHO pa3nuyarh siBieHus (Auddy3us, TEMIOoBOE IBUKEHUE YACTHUIL
BCII[ECTBA, PABHOMEPHOE JBIDKEHHE, HEPAaBHOMEPHOE JABWKCHHUE, WHEPITHS,
B3aUMOJICUCTBHE TEJ, PABHOBECUE TBEPBIX TEJI C 3AKPEINIEHHON OChIO BpalICHUS,
nepeaada JaBlieHUs TBEPABIMHU TeJIaMH, KHAKOCTSIMU W Ta3aMH, aTMOoc(epHOe
JIaBJICHUE; TUIaBAaHUE TeJ, IPEBPAIICHHUS MEXaHUYECKOW SHEPTUN) TIO OMMCAHUIO HX
XapaKTEpHBIX CBONCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JIAaHHOE
(bu3HYECKOe SIBJICHHUE;

pacmo3HaBaTh ~ TPOSBICHHE  HM3YyYCHHBIX  (U3WYECKUX  SIBJICHUH B
OKpYyXaroieM Mupe (B TOM uucie (Pu3ndecKkue SBJICHUS B MPUPOJIE: MPUMEPHI
JBIDKEHUS C PA3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXHBOUW MpPHUPOE, JEHCTBUE
CWJI TSDKECTU, TPEHHUSI, YIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSHUE aTMOCHEPHOTO
JABJICHUS Ha JKUBOW OpraHW3M, TUIAaBaHHWE PbHIO, phlYard B TeJie YEIIOBEKA), MpHU
ATOM TIEPEBOJUTH MPAKTHUCCKYIO 3a7ady B y4eOHYIO, BBIJACISTH CYIICCTBCHHBIC
cBOICTBa (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

OMKCHIBATh HU3YyUYEHHBIE CBOMCTBA TeNl W (DU3UYECKUE SIBICHUS, UCIOJIb3YS
buzndeckue BeaUUMHBI (Macca, 00BEM, IIJIOTHOCTH BEIIECTBA, BpPEMs, ITyTh,
CpEIHSAsI CKOpPOCThb, CHJIa YINPYrOCTH, CHJIa TSKECTH, BEC Tela, CUia TPEHUS,
JaBJIEHUE TBEPAOIO Teja, JABJIEHUE CTOJI0A KUIKOCTH, BBITAJKHUBAIOLIAS CHUIIA,
MEXaHHUYeCcKass padoTa, MOIIHOCTb, IIJICYO CHIIBI, MOMEHT CHJIbI, KO3 HIIUEHT
MIOJIE3HOTO JIEUCTBUS MEXAaHU3MOB, KHHETUYECKAs ¥ TIOTCHIIUAJIbHAS SHEPTHsI ), TIPU
ONMCAHWH TIPABWJILHO TPAKTOBATh (DU3UYCCKUN CMBICIT HMCIIOJIB3YEMbIX BEIIMYHWH,
uX OOO3HAUCHHUS W EIUHUII (U3UYCCKUX BEIWYUH, HAXOJIUTh (POPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYHMHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKTEepU30BaTh CBOMCTBA Tel, (U3MYECKUE SBICHUS U  MPOIIECCHI,
UCIIOJIb3Ys TIPABWJIA CIOXKEHUSI CHJI (BIOJIb OJIHOM TpsiMoif), 3akoH ['yka, 3aKoH
[Tackansi, 3akoH Apxumeaa, MPaBUJIO pPaBHOBECHs phiuara (0J0Ka), «30J0TOE
MPaBUJIO» MEXAaHWKH, 3aKOH COXPAaHEHHUS MEXaHWYECKOW JHEPruu, IMPU STOM
JaBaTh CJIIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa W 3aMUCHIBATh €r0 MAaTEeMaTHYECKOE
BBIPAKEHUE;

CTPOUTH MPOCThbIE (PU3NUECKHE MOJEIU peaTbHBIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIJCNSATH TMPU HTOM CYIIECTBEHHbIE M BTOPOCTEICHHbIE CBONCTBA



00BEKTOB, MPOIIECCOB, SIBJICHUH, TIPUMEHAThH (PU3UUECKUE MOAEIU [Tl 0ObSICHEHUS
(bu3MYeCcKuX MPOIECCOB U PEIICHUS YUeOHBIX 33]1a4;

OOBSCHATH (PU3NYECKUE SBJICHMUSI, MPOIIECChl U CBOMCTBA TE€J, B TOM YHUCIIE B
KOHTEKCT€ CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pemaTh
KaueCTBCHHBIC 3a7aud, B TOM YHCJE TPEOYIOIMHUE YHCICHHOTO OICHUBAHUS
XapaKTEPHBIX 3HAYECHUN (PU3NYECKUX BEIMYUH, IPU 3TOM BBIOMpAThH aJ€KBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIC CBS3U U BBICTPAUBATh
JOTUYECKYI0 ILEMOYKY PpACCYKIAECHHM C ONOpPOM Ha W3YyYEHHBIC CBOMCTBA
bU3NYeCcKuX SBICHUM, (PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJICIIH;

pemath pacy€THble 3a1auyu (B 2—3 A€HCTBHS) MO M3ydyaeMbIM TeMaM Kypca
¢bu3uKy, BRIOUpas aIeKBaTHYIO (PU3HUECKYIO MOJIEINb, C UCTIOIb30BAHUEM 3aKOHOB
u (hopmyJ, CBA3BIBAIONIUX (PU3MUECKHUE BEIMYMHBI, 3alMUCHIBATh KPATKOE YCIOBUE
U pa3BEPHYTOE pEIICHWE 3aJaud, BBIABIATH HEAOCTAIOIINE WM H30BITOYHBIC
JTaHHBIC, OOOCHOBBIBAaTH BBIOOp METOJA pEIICHUS 3aJadd, HWCIO0JIb30BaTh
CIIPaBOYHBIE JIAHHBIC, TPOBOJUTH MAaTeMaTUYECKHE MPeoOpa3oBaHUS U PACUETHI,
OLICHUBATh PEATUCTUYHOCTh MOJYYCHHOTO 3HA4YEHUs (PU3NYECKON BEITUYUHBI U
OTIPEIENATh PA3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOJTYYEHHOM MpHU pelIeHUU
3a]a4H;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pENIUTh TMPH  TOMOIIN
bu3MYecKuX METOJIOB, M TpeajiaraTb OPUEHTUPOBOYHBIM CMOCOO peIlIeHUs, B
OMMMCAHWHM  HUCCJENOBAHMS  pAaCoO3HaBaTh  MPOBEPSEMOE  MPEIIOJI0KCHHE
(TUTIOTE3Y), HHTEPIIPETUPOBATH MMOJTYUEHHBIN pe3ysIbTarT;

MIPOBOJIUTH OTBITHI O HAOIOACHUIO (PU3MYECCKUX SBICHUH WM (PU3UICCKUX
cBoMcTB Ten (nuddysus, TEIIOBOE pPACIIMPEHUE Ta30B, SBJICHUE HHEPIINH,
W3MEHEHHE CKOPOCTH TIPH B3aMMOJICHCTBUU TEJl, TIepeiada JaBJICHHS KUIKOCTHIO
U Ta3oM, MPOSBICHUE IEHCTBUS aTMOC(HEpPHOTO IaBJICHUS, JIEHCTBHUE MPOCTHIX
MEXaHU3MOB): (HOPMYJIUPOBATh MPEIANOJIOKEHUE (TUMOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOIOACHUN, CAMOCTOSITENTFHO COOUPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opynoBaHus U (HOPMYITUPOBATH BHIBOIHI;

MPOBOJUTh TPSMBIE U KOCBEHHBIE W3MEPECHHS (DU3NYECKUX BEIUYUH
(paccrositHue, TPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, Cuiia, TeMIiepaTypa,
IJIOTHOCTh JKUIKOCTH M TBEPAOTO TENla, CHJIA TPEHUS CKOJBXKCHHS, IaBICHHUC
BO3/IyXa, BBITAJIKMBAIONIAS CHJIA, JCHCTBYIOMIAs Ha TOTPYKEHHOE B KUIKOCTH
Ten0, KOAI(PPUIMEHT TOJNE3HOTO  JEUCTBUS  TPOCTHIX  MEXaHW3MOB) C
WCITOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOP
METO/a M3MepeHus, (PUKCUpPOBaATh IMOKa3aHUS MPUOOPOB, HAXOJIWUTH 3HAYEHUE
U3MEPSEMON BEJIMYMHBI C IOMOIIBIO YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLICHMBATh MOTPEIIHOCTh U3MEPEHHUIA;



MPOBOJIUTH HECIIOKHBIE IKCIIEPUMEHTATbHBIE UCCIIEIOBAHUS 3aBUCUMOCTEM
bu3NYecKuX BEIUYUH (3aBUCHUMOCTHA MYTH PABHOMEPHO JBIKYIIETOCS Tela OT
BPEMEHU JBWKEHUS Tela, CUJIbI TPEHHUS CKOJBXEHUS OT CHIIbI HOPMAaJbHOTO
JIaBJICHUS, KadecTBa OOpaOOTKM TOBEPXHOCTEH TEl U HE3aBUCHUMOCTH CHJIBI
TPeHHUsI OT IUIOMIAJM COMNPHUKOCHOBEHHUS TeJN, CHUJIbl YNPYTrOCTU OT YJ/UIMHEHHUS
NPY>KUHBI, BBITAJIKUBAIOIIEH CUJIBI OT 00BEMa MOTrpYyKEHHOM YacTU Telda U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHUCHUMOCTU OT IUJIOTHOCTU Te€Ja, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJ0, YCIOBHM MIaBaHUS TeJl, YCIOBUN pPaBHOBECHsS pblyara
U OJIOKOB): COBMECTHO C yuuTeneM (GOpMyIupoBaTh 3adadyy U THUIOTE3Y
WCCIICIOBAHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIHHO
coOUpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
MPEACTABIIATh MOJYyYEHHBIE 3aBUCUMOCTU (DU3NYECKUX BEJIUYMH B BUJEC TAOIUI U
rpaukoB, OILIEHWBATh TMOTPEIIHOCTH, JeJaTh BBIBOJBI IO pe3yibTaTaM
WCCIICIOBAHMS,

coOnoaTh MpaBWJa TEXHUKM O€30MacHOro Tpyna mnpu pabore ¢
71a060paTOPHBIM 000PYI0BAHUEM;

yKa3bIBaTh MPUHITUIIBI IEUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOIMCTB: BECHI,
TEPMOMETpP, JTUHAMOMETp, COOOMIAlONIMecs COCyIbl, OapoMeTp, phIyar,
TIOJIBWKHBINA 1 HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;

XapaKTEePU30BaTh MPUHITUIIBI IEUCTBUS U3YYCHHBIX TPHUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX IPOLECCOB C OMOPOM Ha WX OmucaHus (B TOM
qyclie: MOAIINITHUKH, YCTPOHCTBO BOJOMPOBO/IA, TUAPABINIECKUIN TIpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBONW HACOC, apEOMETpP), HCIONB3ysd 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHUA M HEOOXOAMMBbIE (PU3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMBbl M CXEMAaTHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKUX TPOIECCOB TIpHU
pelIeHny yueOHO-TIPaKTHIECKHX 3a7ad;

MPUBOAUTH MIPUMEPHI (HAXOAUTH HHPOPMAIIHIO O TPUMEPAX) MPAKTHIECKOTO
UCIOJb30BaHusl (PU3MUECKUX 3HAHWU B TOBCEIHEBHOW JKHU3HM ISl OOeCHedeHHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUS 3I0POBbsI W COOJIOJEHUS HOPM DJKOJOTHYECKOTO TIOBEICHHUS B
OKPYKAIOIIEU CPELE;

OCYIIECTBJIATH OTOOP UCTOUYHUKOB MH(MOPMAITN (HPU3UIECKOTO CONCPKAHUS B
HNuTepHere, caMOCTOSTENbHO (OPMYIHpYsT TMOMCKOBBIM 3ampoc, Ha OCHOBE
UMEIOIINXCS 3HAHUW W MyTEM CpPaBHEHHUS Pa3JIMYHBIX HMCTOYHUKOB BBIJIEIATH
uHpopMaIMIo, KOTOpas SIBISETCA MPOTUBOPEUYMBOM WM  MOXKET  OBbITh
HEIOCTOBEPHOM;



UCIIOJIb30BaTh NPHU BBINMOTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATypy (PU3NYECKOro coAeprKaHus, CIPaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WUuTepHeT, BianeTb nNpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIC KpAaTKHE MHUCHMCHHBIE W YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(MOpMAIUU (HU3HUUYECKOTO COJEpKaHMs, B TOM YHUCIE
nyOJUYHO JieNlaTh KpaTKUe COOOIIEHHSI O Pe3yJibTaTax MPOEKTOB WM YYEOHBIX
WCCIICIOBAHUM, NPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN TOHSITUWHBIN
anmapar Kypca (GU3MKH, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

IPU  BBINOJHEHUM YYEOHBIX TIPOCKTOB M MCCJIEAOBAHUN pacCHpeeiaTh
00s13aHHOCTH B TPYMIIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJladyaMU, CJICIUThH 3a
BBITIOJIHEHUEM TUTaHA JCHCTBUM, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKJIAJ] B
JNESITENbHOCTh T[PYNIBI, BBICTPANBAaTh KOMMYHMKATUBHOE B3aMMOJICHCTBHE,
YUYUTBIBAst MHEHUE OKPYKAIOIINX.

K xoHny oOyueHuss ¢ 8 knacce mnpenMeTHblE pPe3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JTOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCSI YMEHUM:

UCIIOJIB30BaTh MOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBUKEHHE
aTOMOB M MOJIEKYJI, arperarHble COCTOSHHUS BELIECTBA, KPUCTAUIMYECKHE U
amop(HbIe Teja, HACBHIIIEHHBIM M HEHACBHIIEHHBIA Map, CIOCOObl HW3MEHEHMS
BHYTPEHHEW OHEPruM, DJJEMEHTAPHBIA DJJICKTPUYECKUM 3apsii, TPOBOJHUKH,
MTOJTYTIPOBOJHUKH, JUAJIEKTPUKH, UCTOYHUKH ITOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MAarHUTHOE MOJsl, ONTHYECKas CHCTEMA) MU CHUMBOJMYECKHHN S3bIK (DU3HKU TPU
pelleHny Y4eOHbIX U MPAaKTUYECKUX 3a/1ay;

YBEPEHHO pa3inyarh SBJICHUS (TEIJIOBOE pacIIMpeHHe (CxkKaTHue), TeIIOBOE
PAaBHOBECHE, IMOBEPXHOCTHOE HATSHKEHUE, CMAYMBAaHHE, KANWLIAPHBIC SIBICHUSA,
UCIIapeHue, KOHAEHcalus, IUIaBICHUE, KPUCTALIM3AlMs, KUIIEHHUE, CIOCOObI
TeIIonepesayn (TeIIonpOBOAHOCTb, KOHBEKIIMS, U3IyUYEHHUE), TEIUIOBBIE MTOTEPH,
DIIEKTpU3aLMs TeJl, B3aUMOJIECUCTBUE 3apsgo0B, ACHUCTBUSA DJIEKTPUUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHUE, B3aNMOIECHCTBUE MArHUTOB, JEHCTBUE MarHUTHOIO TOJI Ha
MPOBOJHUK C TOKOM) IO ONHCAHUI0 MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX AAHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh  MPOSBICHHWE  M3YYEHHBIX  (U3MUECKUX  SBJICHUN B
OKpyXXalImeM wmupe (B TOM 4Yucie (QU3NYECKUE SBJICHUS B TMPUPOJE:
MTOBEPXHOCTHBIE M KalWJUISIPHBIE SIBJICHHUS B NPHUPOJE, KPUCTALIBI B MIPHUPOE,
n3nyuyenue CoJiHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBJICHUS B arMocdepe, 3IEKTPUUECTBO
KUBBIX OPTaHW3MOB, MarHUTHOE TI0Jie 3eMid, Apeiid MOIICOB, POJIb MAarHUTHOTO
noJis JUis KU3HM Ha 3emMje, MOJSIPHOE CHSHHUE), IPU 3TOM IEPEBOAMTH



NPaKTUYECKYI0 3a/Jadyy B Y4YeOHYIO, BBIJEIATh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKky) GU3NYECKUX SIBICHU;

OMKCHIBATh M3YyUYEHHBIE CBOMCTBA Tesl W (DU3UYECKUE SIBJICHUS, UCIOJIb3YS
dbu3nYecKkue BENIWYWHBI (TeMmIlepaTypa, BHYTPEHHSS DHEPrus, KOJWYECTBO
TEIJIOTHI, paboTa rasa, yAenbHas TEIJIOEMKOCTh BEIIECTBA, YACIbHAS TEIIOTa
IUJIaBJICHUS, YIelbHas TEIUIoTa NMapooOpa3oBaHUs, yJeldbHAas TEIUIOTa CrOopaHus
TOTUIMBA, KOADPUIIMEHT MOJE3HOTO ICUCTBUS TEIJIOBOM MAaIllMHBI, OTHOCUTEIbHAS
BJIQXXHOCTh BO3/lyXa, OJEKTPUYECKUM 3apsll, cCuJla TOKa, DIIEKTPUUYECKOE
HalpspKeHWE, COMPOTUBIICHUE MpoBoAHUKa, JJ[C B 1enu MOCTOSSHHOIO TOKa,
ANIEKTPUUYECKOE YIEIbHOE CONPOTHUBJIICHUE BEIIECTBA, paboTa U MOIIHOCTh
AIEKTPUUECKOTO TOKA), MPU OMUCAHUU MIPABMIHLHO TPAKTOBATh (PU3UYECKUIA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS M €IUHUIBI (DU3NYECKUX BEJIMYUH,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIIMUHMHY C APYTUMU
BEJIMUYMHAMH, CTPOUTDH rpaUKU U3yUYCHHBIX 3aBUCUMOCTEN (PM3UUECKUX BEJIIMYLH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBJICHUS U IPOIIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BEII[ECTBA, YpAaBHEHHE TEIUIOBOTO OallaHCca, 3aKOH COXPAHEHUS DJIECKTPUUYECKOTO
3apsina, 3akoH KylioHa, NPUHLMI CYNEPNO3UIMUA SJICKTPUUECKUX TMOJIeH, 3aKOH
Oma g1 yuacTka uenu, nmpaBuiia Kupxroda, 3akon OMa a1 MOJTHOM 1IeTH, 3aKOH
Jxoynsa-JIeHna, 3aKOH COXpaHEHUs SHEPruu, MPU 3TOM pa3iIuvaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKECHUE;

CTPOUTH TMPOCThIC (HU3NUECKUE MOJIETU peallbHbIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIJEIATH TPHU HATOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIECCOB, ABICHUHN, MPUMEHATH (PU3MUECKHE MOJICTU JIJIsi OOBSICHEHUS
(bu3HYEeCKUX MPOIIECCOB U PEIICHUS YUYeOHBIX 3a]1a4;

OOBSCHATH (PU3UYECKUE SIBJICHUS, TIPOIECCHI U CBOMCTBA TEJl, B TOM YKCIIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, ¢ pelaTh
KaueCTBEHHbIC 3aJlaud, B TOM 4YHCJE TPEOYIOIUEe YHUCIEHHOTO OICHUBAaHUS
XapaKTEPHBIX 3HAUYCHUN (PU3UUYECKUX BEJIUYWH, MIPU ATOM BHIOMpATH aJEKBATHYIO
(U3UYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIICICTBEHHBIC CBS3M U BHICTPAWBATh
JOTUYECKYHK) ILIEMOYKY PACCYKIAECHHM C OINOpOM Ha HW3YyYEHHBIE CBOMCTBA
buznyecKkux siBJICHUM, (HPU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTU U MO/IEIIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHHS) IO
U3y4aeMbIM TeMaM Kypca (pu3uKu, BHIOMpas aJeKBaTHYIO (HU3UIECKYIO MOJECIb, C
WCITOJIb30BAaHUEM 3aKOHOB M (HOPMYJ, CBS3BIBAIONIUX (PU3MUECKHE BEIMYHHBI,
3aMKMChIBATh KPAaTKOE YCJIOBUE M Pa3BEPHYTOE pEIICHUE 3a/layd, BBISBISATH
HEJIOCTAIONINE WM U30BITOYHBIE JIaHHbIE, 00OCHOBBIBATH BHIOOP METO/IA PEIICHUS
3a/layd, MCMOJb30BaTh CIPABOYHbIE JaHHBIE, MPUMEHATH METO/Abl aHaIM3a
pa3MepHOCTEH, UCIIONIB30BaTh TpadUuecKre METOAbl PEIICHUs 3a]a4, MPOBOIUTH



MaTeMaTHUYECKUE IIpeoOpa3oBaHUs U PAcuéThl, OLIEHUBATh PEAITUCTUYHOCTH
IOJIyYEHHOI0 3HA4Y€HUs (PU3MYECKOW BEIMYMHBI M ONpPEIENSITh Pa3MEPHOCTh
(¢u3nYECKOI BETMYMHBI, IOTYYEHHON NPU PEILICHUH 331a4U;

pacmo3HaBaTh MpoOJEeMbl, KOTOPhIE MOXHO pPEIIUTh MPH  MOMOIIU
buznyecKux METOAOB, W TpeajaraTh OPUECHTHPOBOYHBIA CIOCOO pelIeHHs, B
ONKMCAaHUU  UCCIEJOBaHMs  pPAcClO3HaBaTh  IPOBEPSAEMOE  MPEINOJIOKEHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBINH PE3YJIbTAT;

MPOBOJUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3UIECKUX
CBOMCTB Ten (KamWUISPHBIC SIBJICHHS, 3aBUCUMOCTb TaBJICHHUS BO3AyXa OT €ro
o0BbéMa W TemmepaTyphl, CKOPOCTH IIpollecca OCThIBaHHs (HarpeBaHus) NpU
U3IYyYEHUH OT I[BE€Ta M3JIydaroliel (MOIJIomaroleil) NOBEpXHOCTH, CKOPOCTh
UCHApEHUsi BOJBl OT TEMIIEPATyphbl >KUAKOCTH M IUIOW@AAU €€ MOBEPXHOCTH,
AIIEKTPU3ALMS TeNl M B3aMMOJCHCTBHE AIIEKTPUUYECKUX 3apsIOB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YaIH3aI[isl MAarHUTHBIX TIOJIEH MOCTOSTHHBIX MarHUTOB,
JEHCTBUSI MarHUTHOTO MOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSHHOIO TOKA): (OPMYJIUPOBATH MPOBEPSEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTax  HaOJIO/IEHUH,
CaMOCTOATENILHO COOMpPaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa 00OpyAOBaHUS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TpPSIMbIE M KOCBEHHBIE H3MEpEHUs (PU3MUYECKUX BEITUYHUH
(TemmepaTypa, OTHOCHUTENbHAsl BJIAXKHOCTb BO3/yXa, CWJa TOKAa, HaIpsDKEHUE,
ylenbHas TEIUIOEMKOCTh BEIECTBA, COMPOTHUBIEHHE IMPOBOAHMKA, paboTa U
MOIIIHOCTh JJIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEeHUs, (UKCHUPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTH 3HAUYECHUE U3MEPSEMOUN BEJIMYUHBI C MOMOILIBIO YCPEIHEHUS
pe3yIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATh MOTPEITHOCTh U3MEPEHMUIA;

MPOBOIUTH IKCIIEPUMEHTAIbHBIE MCCIEAOBAHNUS 3aBHUCHUMOCTEH (PH3MUECKHIX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa W HarpeBaHWs WU
OXJIAKICHHUSI, UCCIIeIOBAaHUE SIBJICHUS TEIUI000MEeHa P CMENIMBAaHUH XOJIOJHOM U
ropsiueid  BOABI, 3aBUCUMOCTBH COIPOTUBJICHHUS TMPOBOJHUKA OT €ro JJIUHBI,
IUIOIIA/IA  TONEPEYHOTO0 CEYEHHsS M yAEIbHOrO CONPOTHUBICHUS BEIECTBA
MIPOBO/IHHMKA, CUJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAIMpPsDKCHUS Ha
IPOBOJHUKE, MCCIEIOBAHUE IMOCJIENI0BATEIIBHOTO U MAPAJUIENBHOIO COECIUHEHUN
IPOBOJHUKOB): COBMECTHO C Y4HTeNeM (OpMyIMpOBaTh 3a4ayy M THIOTE3Y
UCCIJIEIOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIbHO
coOUpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HHCTPYKLUH,
IPEJCTaBIIATh MOJTY4YEHHbIE 3aBUCUMOCTH (PU3UMUECKUX BEJIUYMH B BUJE TAOIMI U
rpauKoB, OLEHUBaThb MOTPEIIHOCTH, J€laTh BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS,



cobOmoaTh mpaBuiaa 0€30MacHOro TpyJa Ipu padoTe C J1abopaTOPHBIM
000pyOBaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUSI U3yUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOM Ha WX OMHUCaHus (B TOM
YHClie: CHCTeMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOHWHA, ammepMeTp,
BOJIbTMETP, CUETYUK DJIEKTPUUECKON DHEPIUH, AJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIe  JJEKTPONpUOOpbl  (MIPUMEPBI), MNPEAOXPAHUTEIHM U HX
MpUMEHEHHE B OBITY W TEXHUKE, NPUMEHEHUE IIOCTOSIHHBIX MAarHUTOB,
AJIEKTPOMArHUTOB, SJEKTPOJBUTATENh MOCTOSHHOTO TOKA), MCIOJb3ysd 3HAHUS O
CBOMCTBax (PU3MYECKUX SABJICHHM, HEOOXOAUMbIE (PU3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacrno3HaBaThb IHPOCTbIE TEXHMYECKHE YCTPOMCTBA U H3MEPUTEIbHBIC
npuOOpEl TIO CXeMaM M CXEMaTHYHBIM PHCYHKaM (KUIKOCTHBIA TEPMOMETP,
TEPMOC, TICHXPOMETP, THUTPOMETp, JBUTATelb BHYTPEHHEr0  CTOpaHuf,
AJIEKTPOCKOI, ~ PEOCTaT), COCTaBIATb CXEMbl JJIEKTPUUECKHX  LEmed ¢
MOCJIEIOBATEIbHBIM W TapaJyICIbHBIM COCIMHEHHEM D3JIEMEHTOB, pa3jinyas
YCIIOBHBIE 0003HAUEHUS IEMEHTOB AJIEKTPUUYECKUX LIETIEH, UCIOJIb30BATh CXEMbI
U CXCMaTHYHBIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, M3MEPUTEIHHBIX
npuOOpPOB M TEXHOJIOTUYECKUX TMPOIIECCOB MPU PEIICHUH y4eOHO-TIPaAKTUIECKIX
3ajay;

MPUBOAUTH MIPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTHIECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTeueHUs
0e30MacHOCTH MpPU OOpaIlllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUsI 370POBbsI U COOJIOJEHUS HOPM DKOJOTHYECKOTO TIOBEICHHUS B
OKPY KAIOIIEH CPELE;

OCYILECTBIIATh MOUCK HH(pOpMau puzndeckoro cojaepkanus B HTepHere,
CaMOCTOSITENIFHO (POPMYIHpysl TOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HaHUW W CpaBHEHUS OTIOJHHUTEIBHBIX HCTOYHHMKOB BBIACIATH WHGOPMAIHIO,
KOTOpas sIBJISIETCS IPOTUBOPEUUBOM UITM MOXKET ObITh HEIOCTOBEPHOM;

WCIIOJIb30BAaTh TP BBIMOTHEHUM YYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO
auTepaTtypy (pusmueckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETH
WuTepHer, BmameTh nNpuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpazoBaHUs
nH(pOpMaIU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NUCHMEHHBIE M KpaTKHWE YCTHBIE COOOILEHUS,
00001mast nHGOPMAITHIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COEpPKAHUS, B
TOM  4ucle  MyOJIMYHO  MPEACTaBIsATh  Pe3yJbTaTbl  MPOEKTHOM WU
HCCJIEI0BATENbCKON NeATEIbHOCTH, IIPU 3TOM I'PAMOTHO MCIOJB30BATh U3YUEHHBIN
NOHATUUHBIM  anmapar  Kypca  (U3UMKH, CONPOBOXAATh  BBICTYILJICHUE
MPE3EHTALUEN;



IIPU BBITIOJIHEHUH Y4€OHBIX MPOEKTOB M MCCIIEOBAaHUN (PU3MUYECKHUX MPOLECCOB
pacmpenenarb O0OS3aHHOCTH B TpPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMU
3aJlayaMu, CJECIWTh 32 BBIIOJHEHUEM IUIaHa JACUCTBUU U KOPPEKTUPOBATH €rO,
aJICKBaTHO OIICHMBAThH COOCTBEHHBIM BKJIaJA B JACATCIBHOCTH  TPYIIIHI,
BBICTpAaMBaTh KOMMYHUKATHBHOE B3aWMOJICUCTBUE, TMPOSBISISE TOTOBHOCTH
paspemiath KOH(MIUKTHI.

K xoHuy oOyueHust ¢ 9 knacce mpeaMeTHbIE pe3yibTaTbl Ha YIIIyOJE€HHOM
YPOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTD Y 00YJAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS (CUCTEMa OTCUETa, OTHOCUTEIbHOCTh MEXaHUYECKOTO
JBUKEHUSI, HEBECOMOCTb U NEPETPY3KH, LIEHTP TSHKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, WH(pPa3ByK U YIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJHBI, PEHTIC€HOBCKOE
U3Ty4YeHHE, MIKala JIEKTPOMArHUTHBIX BOJIH, HICTOYHUKU CBETa, OJIIM30PYKOCTh U
JaJIbHO30PKOCTh, CIIEKTPbl MCIyCKAaHUS M IOIJIONIeHus, alb(pa-, Oera- U ramma-
U3IyYEHUs, U30TOINBI, SAEpHAs U TEPMOsACpHAsi YHEPreTUKa) U CUMBOJIMYECKUI
A3bIK (PU3UKU IIPU PELLICHUH YUEOHBIX U MPAKTUUECKHX 3a7ay;

YBEPEHHO  pa3nuyaTh  SBICHUS  (paBHOMEpPHOE W  HEPaBHOMEPHOE
OpSIMOJIMHEHOE JIBIDKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKEHUE,
cBOOO/IHOE TMaJieHUue TeJ, JBWKEHUE IO OKPYKHOCTH, B3aUMOJIEHCTBUE Tel,
paBHOBECHE MaTepUalIbHOM TOYKH, PEAKTUBHOE JABI)KEHHE, HEBECOMOCTD,
Koie0aTeNlbHOE  NIBIDKEHUE (TapMOHHMYECKHE, 3aTyXalolue, BBIHYKICHHBIC
KOJIeOaHMsI), PE30HAHC, BOJIHOBOE JBW)XEHHE (PacIpOCTpaHEHUE M OTpaKeHHe
3ByKa, nHTepdepeHuuss U audpakius BOIH), TIPSIMOJIMHENHOE PaCIpOCTPaHEHUE,
OTpaXEHHE M TMPEJIOMIICHUE CBETa, IOJHOE BHYTPEHHEE OTpaXK€HHE CBETa,
pa3joxeHue Oeloro cBeTa B CIEKTP U CIOKEHUE CHEKTPAJIbHBIX IIBETOB,
€CTECTBCHHAss  PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO  CIEKTpa
U3Iy4YeHUs) TIO0 OMHCAHHWIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh  MPOSABIEHUWE  M3YUYEHHBIX  (U3MYECKUX  SIBICHUNA B
OKpy’KarolieM Mupe (B TOM yHciie (pU3nuecKue SIBJICHUs B MPUPOJAE: MPUIUBBI U
OTJIUBBI, NBMKEeHHE TUIaHeT COJIHEYHOW CHUCTEMBI, PEAKTUBHOE JIBIKEHHUE JKUBBIX
OpPraHHU3MOB, BOCTIPUSTHE 3BYKOB >XHBOTHBIMH, 3€MIICTPSICEHHE, CEHCMHUYECKUE
BOJIHBI, IIyHAMH, 3X0, IIBETa TeJl, ONTHYECKUE SABJICHUS B MPUPOJE, OMOIOrHUECKOoe
JeiCTBUE BUIMMOIO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO  H3IY4YCHHH,
€CTECTBCHHBI pagMOaKTHBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHOAKTHBHOE
U3IYyYEHUE NPUPOJHBIX MUHEPAJIOB JEHUCTBUE pPAJAMOAKTUBHBIX H3JIyY€HUH Ha
OpPraHH3M 4YEJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTUUECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHMUIA;

OINKCHIBaTh M3Y4YCHHBIC CBOMCTBA TeN W (UIUYECKUE SIBICHUS, UCIOIB3YS
¢usznueckue BEJWYMHBI (CPEAHSAsI W MIHOBEHHAas CKOpPOCTb Tejla IpHu



HEPAaBHOMEPHOM JBWKECHHH, YCKOPEHUE, MEPEMENICHUE MPU PAaBHOYCKOPEHHOM
NPSMOJIMHEWHOM  JIBMDKEHUM,  YIJIOBas  CKOPOCTb,  LEHTPOCTPEMUTEIBHOE
YCKOpEHHE, CHJIa TPEHUS, CUJIa YIPYTOCTH, CHJIA TSHKECTU, YCKOPEHUE CBOOOTHOTO
IIaJICHUsI, BEC TENA, UEHTP TKECTU TBEPIOTO TEJIA, UMITYJIbC TEJA, UMITYJIbC CHUIIBL,
MOMEHT CHUJIbI, MEXaHHUeCKast paboTa U MOIIHOCTh, OTEHIIMATbHASI YJHEPTHS Tela,
MOAHATOTO HAJl MIOBEPXHOCTHIO 3€MJIH, MOTEHIIMAIbHAS SHEPTUS CKATON MPYKUHBL,
KMHETUYECKasi DHEpPrus, IOJHAas MEXaHW4YeCKas DSHEprus, IEpHOJ M YacToTa
KoJIe0aHul, MeproJ MAaTEMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJUHA BOJHBI,
TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTelb IPEIOMIICHUS
cCpelbl), TpPU ONUCAHWM TNPABWIBHO  TPAKTOBaTh  (U3MYECKUI  CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYEHUS U €IUHUIBl (DU3MUYECKUX BEJIMYMH,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIUUYHUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH Ipa)Ku U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIHYNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS M IPOLECCHI,
UCIIOJBb3Ysl 3aKOH COXPaHEHHUs SHEPIUH, 3aKOH BCEMHUPHOI'O TATOTEHUs, IIPUHIMUII
CYNEPHO3ULIUA CHUJI, NPUHLUII OTHOCUTEIBbHOCTH ['amuies, 3akoHsl HproToHa,
3aKOH COXPaHEHHUs UMIIYJIbCa, TEOPEMY O KMHETHYECKOM 3HEpruu, 3akoH I'yka,
3aKOH bepHyiu, 3aKOHBI OTpaXeHUs W MPEJOMIICHUs CBeTa, (popMyily TOHKON
JIMH3BI, INIAHETAPHYIO MOJENb aTOMa, HyKJIOHHYIO MOJIENIb aTOMHOTO SApPa, 3aKOHBI
COXpPAHEHMs 3apsAL0BOIO U MACCOBOI'O YHUCEN NPU SAAECPHBIX PEAKIUAX, IIPU ITOM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0 MATEMaTUYECKOE BBIPAKEHUE;

CTpPOUTh (PU3NYECKHUE MOJAENIU pealbHbIX OOBEKTOB, MPOIIECCOB U SIBICHUH,
BBIICNISATh TPU 3TOM CYIIECTBEHHbIE M BTOPOCTENEHHBIE CBONCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHATh (QU3NYECKHE MOJETU sl OOBSICHEHUS
(u3HYECKUX MPOLIECCOB U pelIeHUs yUeOHBIX 3aa4;

OOBSCHATh (PU3NYECKHUE SIBICHHUS, POLECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyaldd MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarh
KAueCTBEHHbIE 337aud, B TOM YHCIE TPEOYIOIIHUE YHMCICHHOTO OLIEHUBaHUS
XapaKTEepHBIX 3HAYCHUM (PU3NYECKUX BEJIWYUH, MPU 3TOM BBIOMPATH aJ€KBATHYIO
(bu3NYECKYI0 MOJEIb, BBISBISATH MPUUMHHO-CIICCTBEHHBIC CBSI3U M BBICTPAUBATh
JIOTUYECKYIO LENOYKY PpACCYX ACHUU K3 2—3 IIaroB C ONOpPOMl Ha HW3y4YECHHbIE
CBOMCTBA (PU3MUECKUX SIBICHUM, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEJIH;

YBEPEHHO pellaTh pacu€THhIC 3a/layu MO U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aJeKBaTHYIO (PU3NYECKYI0 MOJelb, C HCIIOJIb30BAHUEM 3aKOHOB U
(bopMyI1, CBA3BIBAIOIIUX (PU3NUYECKUE BEIUYMHBI, 3alUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEIICHHE 3aJayM, BBISBISATH HEAOCTAIOIIME WM H30BITOYHBIC
JaHHbIe, OOOCHOBBIBaTh BBIOOp METOJA pEHIeHUs 3aJaud, HCIOJIb30BaATh
CIIPAaBOYHBIE JAHHBIE, TPUMEHATh METOMBl aHAJIN3a Pa3MEPHOCTEM, HUCIOIb30BaTh
rpajguueckne  METOAbI  pELIeHUs  3aJady, MPOBOJUTH  MaTEeMaTHUECKHE



npeoOpa3oBaHus U Pacy€Thbl, OLIEHUBATh PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYEHUS
bu3MYecKo BEIUYUHBI U OMNPENEATh Pa3MEPHOCTh (PU3NYECKON BEIUYMHBI,
MOJIYYeHHOMU MPHU PELICHUH 3a]1auH;

pacno3HaBaTh NpPOOJIEMBI, KOTOPbIE MOYKHO PEMHUTh NOpPH HOMOIIU
buznyecKux METOAOB, W TpeajaraTh OPUECHTHPOBOYHBIA CIOCOO pelIeHHs, B
OMMMCAHUM  HUCCJENOBAHMS  paclo3HaBaTh  MPOBEPSEMOE  MPEIINOJI0KECHHE
(rumoTe3y), OILIEHWBATh MPABUIBHOCTh TMOPSKA MPOBEACHUS HCCIEA0BaHUS,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

MPOBOJUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UIH (PU3UIECKUX
CBOMCTB Ten (M3ydyeHHe BTOPOro 3akoHa HbroTOHA, 3aKOHAa COXpaHEHHsI YHEPTUH,
3aKOHA COXPaHEHWs UMIIYJIbCA, JIEUCTBUE 3aKOHA BEepHY/UIM M BO3HHKHOBEHHUE
NOJBEMHONW CHJIBI KpbUIAa, 3aBUCUMOCTb I€pHOJa KOJEOAHUN NPYKUHHOTO
MasTHUKAa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJIbIX KoOJeOaHuM, TMPSMOJUHEMHOE paclpoCTpaHEHHUE CBETA,
pasnoxkeHue 0enoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB M300pa)K€HUs B IJIOCKOM
3epKajie U CBOMCTB M300pa)kK€HUs IpenMeTa B coOuparoliel JTuH3e, Ha0Io1eHne
CIUIOIIHBIX M JMHEHYaTBhIX CIEKTPOB M3Iy4YeHUs): (pOpMyIHpoBaTh MPOBEPSEMOE
NpeanosjoxkeHue (rumore3y) O  BO3MOXKHBIX — PE3ysbTaTax  HaOIIOJEHUH,
CaMOCTOATENLHO COOMPATh YCTAHOBKY W3 M30BITOYHOrO Habopa o0OpyAoBaHUS,
OIMKCHIBATH XOJI OIBITA U (DOPMYITUPOBATH BHIBOJIBI;

OPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUIO0 MPSAMBIX H3MEPEHHM, onpeaenss
CpellHee 3HAYEHUE U3MEpPSIeMOM BEIMYMHBI M ONpENENsisl IOrPEUIHOCTb
pe3yJbTAaTOB MPSIMBIX H3MEPEHHUH, OOOCHOBBIBATH BBIOOp cCIocoOa U3MEpEHUs
(M3MepUTEILHOTO PUOOPa);

IPOBOAUTH KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BEIUYUH (CPEIHSSI CKOPOCTh
U YCKOpEHHE Tejla IpU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOpPEHHE CBOOOJIHOTO
najeHusi, KECTKOCTh  MPYXKHUHBI, KOIDPUIMEHT TpEeHHS  CKOJbKEHUS,
MexaHuveckas paboTa M  MOIIHOCTh, 4YacToTa M NEpUoJ  KosieOaHui
MaTEeMaTUYeCKOr0 W NPYXHUHHOTO  MAasATHUKOB, (OKYCHOE  pacCTOsSHUE
coOuparomeii JUH3BI W €€ ONTWHYeCKas CuWia, pPaJuoaKTUBHBIN (OH) C
WCITOJIb30BAaHUEM aHAJIOTOBBIX W IU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METO/la U3MEpPEHHUs, IUIAHUPOBAaTh WM3MEPEHHUs, CAMOCTOSITEILHO COOMpATh
HKCIIEPUMEHTAJIbHYI0 ~ YCTAHOBKY,  BBIYHCISTH  3HAYE€HUE  BEJIUYUHBI U
aHAIM3UPOBaTh IOJYUYEHHBIE PE3YNbTAThl, OLIEHUBAs MOIPEIIHOCTh PE3YJIbTaTOB
KOCBEHHBIX U3MEPEHUN;

MPOBOJUThH IKCIIEPUMEHTAIbHBIE UCCIAEAOBAHUS 3aBUCUMOCTEN (DU3UUECKUX
BEJMYMH (3aBUCUMOCTb MYTU OT BPEMEHU IMPU PABHOYCKOPEHHOM JIBIXKEHHH 0€3
HAYaJIbHOM CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHHUS CKOJIBKEHHUSI OT CHIIbI
HOPMAJbHOTO JABJICHUS, MEpUoJa KoJieOaHH MaTeMaTH4YeCKOro MasiTHHUKa OT



JUIMHBl HUTH, OIpPEJCICHHE YCKOPEHUs CBOOOJIHOIO MaJeHUsl, HCCIeI0BaHUE
WU3MEHEHUS] BEJIMYMHBI M HAMpaBICHUS WHIYKIIMOHHOTO TOKA, 3aBHCUMOCTH yTJia
OTpaXEHUs CBETa OT yria NaJeHUus, yria MNpeJoOMJICHUS OT YIJia TMaJeHUs
CBETOBOTO Jy4ya, HCCJIEJIOBAHHE TPEKOB: HU3MEPEHUE OSHEPIHMM YACTHLBI I10
TOpMO3HOMY TyTH (10 ¢oTorpadusm)): COBMECTHO ¢ yuuTenaeM (GpopMyInpoBaTh
3aJlayy W TUIIOTE3y MCCIEI0OBAaHUs, CAaMOCTOSITENBHO MJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOATENLHO COOMpaTh JKCIEPUMEHTANIBHYIO YCTAaHOBKY, IPEICTABISThH
MOJTyYE€HHBIE 3aBHUCHUMOCTH (PU3MYECKMX BEJIMYMH B BUAEC TaOIUIl U TpaduKoB,
OLICHMBATh NOTPEIIHOCTH, JI€JIaTh BBIBOJBI IO PE3YyJIbTaTaM UCCIEAOBAHMUS;

coOoaTh mpaBuia O€30MacHOro TpyJa Ipu padoTe C J1abopaTOPHBIM
000opyI0BaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUSI U3yUYECHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomHcaHus (B TOM
YHUCle: CHUIOMETP, NAaTUYMKHA TIOJIOKEHHS, PACCTOSAHMS M YCKOPEHUs, paKeTa,
9XO0JIOT, OYKH, HEpPUCKOIN, ¢oToanmnapaT, MHUKPOCKOI, TEJIECKOI, ONTHYECKHE
CBETOBOJIBI, CIEKTPOCKOI, JO3UMETpP, Kamepa BuibCoHa), MCHOJIB3ys 3HAHUSA O
CBOMCTBAaxX (hpU3MUECKUX SBJIECHUI M HEOOXOuMble (pU3MUECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB MpHU
pelieHnr Yy4eOHO-TIPAaKTUYECKUX 3ajlady, ONTHYECKHE CXEMbI JUIsl MOCTPOCHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparolei JTH3E;

NPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPAX) MPAKTHYECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HU A1 OOECredeHUs
0e30MacHOCTH MpPHU OOpaIlllEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370POBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY’KAIOIIEH CPELE;

OCYUIECTBJIAThH MOUCK MH(pOopManuu Guanyeckoro cojepxxanus B UutepHere,
CaMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3aMpoC, HAXOJUTh MYTH OINpPEACIICHUS
JIOCTOBEPHOCTH TOJIy4eHHON HMH(OpMAalMM HAa OCHOBE MMEIOIIMXCS 3HAHUM U
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

WCIIOJI30BaTh TIPH BBIMOJTHEHUM YUYEOHBIX 33JlaHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYpy (PU3NYECKOTrO COAepKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHeT, BianeTb nNpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTb COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMAIMU U3 HECKOJIbKUX MCTOYHMKOB (PU3UYECKOIO COJAEPKAHUS, IMyOJIMYHO
MPEACTABIIATh PE3YyJIbTaThl MPOEKTHON MM UCCIIEI0BATEIBCKON AEATEIBHOCTU MIPU
TOM TPaMOTHO HCIOJIb30BaTh M3YYECHHbIH MOHSATUHHBIM ammapaT u3y4aemMoro



paznena (U3MKKM M CONPOBOXKAATH BBICTYIUIGHUE TMpE3eHTAIMel ¢ Yy4ETOM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsnsie IIpakTuuyeckue
NporpamMmbIl Bceero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
1.1 du3nka — HayKa 0 PUPOJIE 2
1.2 dusnueckue BEIINIUHEI 4
1.3 EcTtecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Hroro mo pazueny 8
Pa3nean 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOCHNH BellleCTBA
2.1 Crpoenue BemiecTBa 2 1
99 JIBMO>KEHUE 1 B3aMMOJICHCTBHE YaCTHI] 4 5
' BEILIECTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Hroro mo pazneny 7
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
3.1 MexaHUUECKOE OBIKEHUE 10
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Bune! cun 15
Hroro 1o pasneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 Nasnenue. [lepenayua naBiaeHust TBEPABIMU 5 2




TCJI1aMU, X KUAKOCTAMHU U ra3aMu

4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMocdepHOe aBIeHHE 1
44 )leﬁCTBlfe JKUJKOCTH M Tra3a Ha 12 3
MOTPYXEHHOE B HUX TEJO
Htoro no pazneny 28
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 PabGora 1 MomHOCTH 6
5.2 [TpocTeie MeXaHU3MBI 8
5.3 MexaHuueckasi SHeprus
Hroro mo pazueny 19
Pa3nes 6. [loBTOpuTE1bHO-0000IAK0IIM I MOYJIb
6.1 [ToBTOpHUTENEHO-0000IIAOIINIT MOTYIIb 6
Htoro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3pgean 1. TensioBbIe IBJICHUSA
1.1 CrpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Hroro mo pazueny 39
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNeKTpUYeCKHe 3apsapl. 3apsHKCHHBIC Tea 9 1
' U UX B3aUMOJICHCTBUS
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 31 1 10
2.3 MarHuTHbIE SIBICHUS 11 4
2.4 DNEeKTpOMarHuTHAs MHIYKIINS 7 1 1
Hroro no paszneny 58
Pa3nen 3. [loBTopuTte1bHO-00001aI0IIM I MOAYJIb
3.1 [ToBTOpHUTENEHO-0000IIAOIINI MOTYITb 5
Wroro no pazmeny )
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 22.5




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHHUA
MexaHn4YecKoe IBIKEHUE B CITIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 Bsaumonelicteue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Hroro mo pazueny 63
Pa3nen 2. Mexanuyeckne KoJjie0aHUS ¥ BOJHBI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 MexaHnuecknue BOJIHBL. 3BYK 10 3
Hroro mo pazueny 18

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U

OJICKTPOMAariuTHBIC BOJIHBL

Hroro no pasaeny

6

Pasngena 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI pacIpOCTPAHEHUs CBETA

4.2 JIuH3b1 U onTUYECKUE TIPUOOPHI

4.3 Paznoxxenue 6enoro cBeTa B CIIEKTP




Uroro mo pazueny 16
Pa3gen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue u norjionmeHne cBeTa aroMoOM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHble peakuuu
Htoro no paznemny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIM I MOYJIb
6.1 Mexanudeckue siBJIeHUS (TOBTOPUTEIILHO- 6 3
' 00001IAOIIUI MOTYJIb)
6.2 TemnoBble siBICHUS (TIOBTOPUTEIHHO- 3
' 00001IaI0ITNIT MOTYITb)
6.3 DNEKTPOMAarHUTHBIE SIBIICHUS 3 1
' (mOBTOPUTENHHO-0000IAOIIINI MOAYIIb)
6.4 CaetoBbIe sBIIeHUS (TOBTOPUTEIHHO- 1 1
' 0000IIAIOIUI MOTYIIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 26.5







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara undgpoBbie

Tema ypoka Konrtpoubnbsie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcsl

®dusuka — HayKa o npupoje. AsneHus 1

PUPOJIbI

®usnuecKue ABICHUS 1

dusnyecKkue BeMYnHbl. Pa3MepHOCTD.

Owusnueckue npubdopsl. [lorpemuoctu npu 1

IPSIMBIX U3MEPEHUAX

Vpok-uccnenosanue "M3mepenue

JIMHENHBIX Pa3MEpPOB T U MPOMEKYTKOB 1 1

BpeMeHH"

JlaGopatopHas pabota "M3mepenue 1 1

00BbEMa )KUIKOCTH U TBEPIOTO Tena"

JlaGopaTtopHast pabota "Ornpezenenne 1 1

pa3MepoB MaJibIX Ted. MeTtoa psnoB"

MeTtobpl HaydHOTO NO3HaHUs. Onucanue

(GUBUYECKUX SBJICHUHN C TTOMOIIBIO 1

Mozenen

VYpok-uccnenosanue "IIposepka

TUIIOTE3bI: AATBHOCTD MOJIETA IIAPHKA, 1 1

MYIEHHOTO TOPU30HTAIIBHO, TEM OOJIbIIIE,

4yeM OO0JIbIIe BhICOTA IMycKa"

Crpoenue BemiectBa. OMNbITHI, 1




JOKa3bIBAOIHNUE JUCKPETHOC CTPOCHUC
BE€IICCTBA

10

11

12

JlaboparopHas pabota "OrneHka guamerpa
aToMa METOJIOM PsI/IOB (C UCIIOJIB30BAHUEM
dororpadwuii)"

Ypok-uccinenosanue "HabmroneHue
TEIIOBOTO paciIupeHus ra3oB. ONbITH MO
0OHApY>KEHUIO JEHCTBUS CUJT
MOJIEKYJISIPHOTO IPUTSKEHUS"

JBuxenne yactuil Beuiecta. Auddysus.
bpoyHoBckoe nBr)eHHE

13

VYpoxk-uccnenosanue "Halmronenue u
00BsICHEHUE OPOYHOBCKOTO JIBHIKCHHSI U

mubdy3un"

14

15

16

B3anMonelicTBrEe YacTHI] BENIECTBA:
MPUTSHKEHUE U OTTAJTKUBAHUE
ArperatHble COCTOSIHUSI BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

Mexanunyeckoe npuxeHue. [1yTh,
TPAeKTOpH S, IEPEMEILICHUE

17

PaBHOMEpHOE U HEpABHOMEPHOE
nBrxeHne. CKkopocThb

18

19

HaxosieHre ckopocTH, MyTH U BPEMEHH
TP PABHOMEPHOM IIPSIMOJINHEMHOM
JABHUKCHUUN

JlaGopatopHas pabora "OnpezneneHue
CKOPOCTH PaBHOMEPHOTO ABUXKEHUS"




I'paduku npsAMOTHMHEHHOTO PABHOMEPHOTO

20
JIBUKCHUS

91 Pemenue 3amgau no reme "Pacuer cpenneit
ckopoctH"
JlaGopaTtopHast pabota "Onpenenenue

22 CpPEIHEH CKOPOCTH CKOJIBKEHHS OpycKa
WJIM 1IapUKa 110 HAKJIIOHHOM miockocTu"”

93 OTHOCUTENBHOCTH ABMKEHUA. CloxxeHue
CKOPOCTEH Mpu napaielbHOM JABHKEHUN
[Tonyuenue u ananus rpaukoB

24 3aBUCHMOCTH IIYTH ¥ CKOPOCTHU JABMKCHHUS
OT BpEeMEHH
Pemenue rpaduyueckux 3agad mo reme

25 "Mexanuka. PaBHomepHOE
NpsIMOJIMHEIHOE ABMKEeHne"

26 SIBneHne nHEepUMH. 3aKOH HHEPLIUU
B3aumoelicTBue TN Kak MpUYMHA

97 M3MEHEHUs CKopocTh. Macca Tena Kak
Mepa HHEPTHOCTH TeJia TPH
MOCTYMATEeNLHOM JIBUKEHUHN

28 Vpok-uccnenopanue "CpaBHEHHE MaCC IO
B3aNMOJIEHCTBHIO TET"

29 IImoTHOCTH BemecTBa

30 JlabopaTtopHast pabota "Onpeznenenne
IJIOTHOCTHU TBEPJIOTO Tesa"

31 Pemenne 3amau no reme "Macca Tena.
II;moTHOCTE BemecTna'

32 Cwmecu u crnaBel. [loBepxHOCTHAs U




JIMHENHAS TUIOTHOCTD

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo
teMe "®u3nka — HayKa O MPUPO/IE.

33 [TepBOHaUYaNBbHBIE CBEICHUS 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOE€HUHU BELIECTBA.
Mexanuka"

KoHnTtponbhas padora nmo teme "dusuka —

34 Hayka o npupoze. IleppoHaqasibHbIe
CBE/ICHUS] 00 aTOMHO-MOJICKYJISIPHOM
CTpOEHHHU BelllecTBa. Mexanuka"

35 Cuna. SIBnenue Tsrorenus. Cuia TsyKecTu

36 N3o06paxkenue cui. Pemenue 3agay no
teme "OnpeaesneHue CUibl TKeCTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. U3mepenue cuit. Jlunamomerp
VYpoxk-uccnenosanue "Habnronenue

39 U3MEHEHHS CKOPOCTH TIPH
B3aUMOJEHCTBUH TEI"

40 Pemenne 3anau no reme "Cuia ynpyrocTtu.
Bec rena"

JlaGopatopHas pabota "OnbITHI,

41 JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pactsbkeHus (1edopMalin) Npy>KUHbI OT
IIPUIOKEHHOM CHJIIBI"

42 Cuna tpenus

43 CrnosxeHnue cuil. PaBHozielCcTBYOIIAs cuila

44 Pemenue 3anau no teme "CnoxeHue cuil.

PaBHopeiicTBytomas cuia”




Pemenne 3agaud mo reme "B3aumoneicreue

4 ten. Cuiel B MeXaHuke"
Pemenue 3agau no teme "Cuna tpenus”.

16 Ypok-uccienoBaHue 1o TeMe
"HccnenoBaHue 3aBUCUMOCTH CHIIBI
TPEHMSI OT IUIOIAN CONPUKOCHOBEHUS"
JlaboparopHnas paboTa "OnBbITHI,
JIEMOHCTPHUPYIOLINE 3aBUCUMOCTH CHJIBI

47 TPEHHS CKOJIbKEHUS OT CHJIbI JIaBJIICHUS U
XapakTepa COMPHUKACAIOLINXCS
noBepxHocrei"

48 Pemenue 3aga4d mo reMme "B3aumoneictsue
ten. Cuisl B MexaHuke"

49 KonTponbHas pabota mo Teme
"B3zaumMonencTBue Tea"

50 JlaBiieHre TBEPIBIX TEI

51 Ypok-skcniepumeHT "CrnocoOsl
ompezieNieHus 1aBlIeHUs] TBEPOTO Tena"

59 Ypok-uccnenoBanue "3aBUCUMOCTh
JIaBJIEHUs ra3a oT TeMIepaTypsl”

53 JlaBnenune KUAKOCTEH 1 ra30B. 3aKOH
[Tackainsa

54 [IHeBMaTn4eckue ycTpoicTBa

55 3aBUCHMOCTH JIaBJICHUS KHJIKOCTH OT
TITyOUHBI

56 I'unpocratnyeckuii napanoke

57 Ypok-nipoekT "M3ydeHne coo0marmuxcs

cocyaoB"




Ypoxk-koudepenuus "[ mapaparnueckue

58 "
MEXaHU3MBbI

59 Hcnonb30BaHne BHICOKHX JABJICHUN B
COBPEMEHHBIX TEXHOJIOTHUSX

60 Pemenwne 3agau o teme "JlaBnenue
KAIKOCTH"

61 ATtmochepa 3eMin 1 IPUIHUHBL e
CYIIIECTBOBaHUS

62 Ypoxk-uccnenosanue "[IposiBienune
JecTBUSL aTMOC(EPHOTO AaBICHHS"

63 H3mepeHune aTMOCEepHOTo AaBlICHUSI.
Oneit Toppuuemnnu
3aBUCUMOCTh aTMOC(HEPHOTO JaBJIECHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Tpubopsr st
U3MEpEeHUs aTMOC(EpPHOro 1aBiIeHUs

65 bapomerp-anepous. AtmocgepHoe
JTaBJICHUE Ha Pa3IMYHBIX BHICOTAX

66 BrrTankusaronias cuna. 3akoH Apxumena

67 Pemenne 3amaa nmo teme "3akoH
Apxumena"
Ypok-uccnenoBasue

68 "DKCcIepuMEHTaIbHOE OOHAPYKEHNE
NEeNCTBUS )KUJIKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX TeN0"
JlaGopatopHas pabota "OnpezneneHue

69 BBITAJIKUBAIOLIEH CHUJIBI, IEMCTBYIOIIEN Ha

TEeJI0, MOTPYKEHHOE B KUJIKOCThH"

70

IInaBanue Ten




JlaboparopHnas pabota "Vccienoanue

71 3aBHCUMOCTH Beca TeJia B BOJIe OT 00beMa
MOTPYKEHHOU B KUJKOCTh YacTH Tesa"

72 BosnyxomnaBanue. [inaBanue cynos

73 Penrenue 3amad mo teMe "3akoH
Apxumena. YcioBus miiaBaHus tena"
Pemenue 3agau mo teme "JleiicTBue

74 YKUJKOCTHU U Ta3a Ha OTPYKEHHOE B HUX
Teno"
Ypok-nipoekT "KoHCcTpyrpoBaHue

75 apeoMeTpa WM JIOJKU U OTpeieTICHUe
rpy30MoabEMHOCTH"
[ToaroToBKa K KOHTPOJIBHOM paboTe MO

76 teme "JlaBieHue TBEPABIX TeIl, KUAKOCTEH
1 Ta3oB"

77 KonrtponsHas padorta no reme "JlaBnenue
TBEPJBIX TEN, )KUJIKOCTEN U ra3oB"

78 Mexanunueckas pabota

79 MomHocTs

80 Pemenue 3ama4d Ha onpeneneHue paboOThI U
MOIITHOCTH

a0o0Ta CUJIBI TSHKECTH U CHITBI TPCHUS

81 Pa6

82 Pemrenne 3anad mo reme "PaboTa cuitbl
TSXKECTU U CUJIbI TpeHus"

83 VYpok-uccnenoBanue "Pacuétr MOIIHOCTH,
pa3BUBaEMOM MPHU MOIBEME O JIeCTHHIIE"

84 [IpocThie MeXaHU3MBI

85 MowmenT cuibl. [IpaBuino MoMeHTOB




JlaboparopHas pabota "M3ydeHnue npaBuiia

86 pblyara JJisi MOJIBUXKHOTO U HETMIOABHKHOTO
0J10K0B"

87 "30510TOE MIPaBMIIO" MEXaHUKHU

88 VYpoxk-npoekt "[IpoekTupoBanue
MOJIMCIIACTOB C 33JJaHHBIMU MapameTpaMu”
Ypoxk-koudepenuus "[IpocTsie

89 MEXaHU3MBI B OBITY, TEXHUKE, JKUBBIX
opranusmax"

90 KoaddunmenT noneznoro neicTBust
MPOCTBIX MEXaHU3MOB
JlaboparopHas pabota "Onpenenenue

91 KII/] moaBM)KHOTO M HEIIOABIKHOTO
0s10k0B"

92 Mexannueckas sHeprusi. Kunernueckas u
MOTEHIIMaIbHAs SHEePTUs

93 3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU
VYpok-3KcnepuMeHT "IKCnepUMEHTAIBHOE

94 orpeielieHue N3MEHEHUST KHHETHIEeCKOH 1
MOTCHIINATHLHON YHEPTHH MPU CKATHIBAHUN
TeJIa MO HaKJIOHHOM MIOCKOCTH"

95 [ToaroroBka k KOHTPOIBHOM paboTe MO
teme "Pabota u MOIHOCTE. DHEeprus"

96 KonTponbhas pabota no reme "Pabota u
MOIIIHOCTb. DHEprus"

97 Pabora ¢ TekcTamu 1o Teme

"MexaHn4eckoe ABrKeHue"




08 Pabora ¢ Tekctamu o Teme "CtpoeHue 1
BelecTna”
99 Pabora ¢ Tekctamu o Teme "Cuiibl B 1
npupoze"
100 Pafiom ¢ TEKCTaMH 110 T?Me "JlaBneHue 1
TBEPABIX TEJ, )KUIKOCTEH U ra3oB"
101 Pabora ¢ Tekcramu no Teme "Dueprus’ 1
102 Pa6ota c Texcramu 1o Teme "IIpocThie 1
MEXaHU3MBI'"
OBIIEE KOJIMYECTBO YACOB I10 102 23

I[TPOT'PAMME




8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoakueie  Ipaxrueckue fI[Sy‘ICHl/Iﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypen
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHHIE 1
HOJTBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mojenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSHUH BEIIECTBA
Ypok-konpepennus "Kpucrannnueckue u
4 amopdusle Tena. I'paden. [Tonyuenue 1
HCKYCCTBEHHBIX aJiMa30B"
5 Pemenue 3amau 1
6 CmauuBaHue ¥ KanWIISIPHOCTD. 1
[ToBepXHOCTHOE HATS)KEHUE
TemoBoe paclIiupeHue U CkaTue 1
Pemenue 3anau 1
Tennosoe neuxkeHue. Temmeparypa 1
10 TemnepaTypHble HIKaTbI 1
1 BHyTtpenHsist sHeprus u crnocoosl eé 1
U3MEHEHUS
12 Pemenue 3amau
13 Bunbr Terionepenaun
14 Ypoxk-kordpepenuus "McnonbzoBanue 1




TEIJIOBBIX CBOMCTB BEILIECTB U MAaTEPUAJIOB B
HeJsX HeprocoepekeHus"

15

16

17

KonnuectBo Temiorsl. Y aenpHas
TCIINIOEMKOCTD

VYpoxk-uccinenosanue "[IpoBepka rumnoresbl
JMHEHHON 3aBUCHMOCTH JUIMHBI CTOJIOMKA
KUJKOCTU B TEPMOMETPUUYECKOM TpyOKe OT
TeMneparypol"

YpaBHeHHe TEII0BOTrO OanaHca.

TennooOMeH U TEIUIOBOE paBHOBECHE. 3aKOH
Hrrorona—Puxmana

18

Pemenue 3amau

19

20

Pemenue 3amau

JlaGopaTtopnast pabora "HccnenoBanue
SBIICHUS TETNIOOOMEHA MPU CMEIIMBAHUU
XOJIOOHOU U ropsue BoAbI"

21

22

23

24

Pemenue 3amau no teme "TemioooMeH u
TEIJIOBOE paBHOBecHE"

JlaGopatopHas pabota "OnpezneneHue
KOJINYECTBA TEIUIOTHI, IIOIy4€HHOTO BOJION
IpY TETII000MEHE ¢ HarpeThiM
METATMYECKUM HHJIHHAPOM"

IInaBneHue n OTBCPACBAHUC
KpUCTATNIMYCCKUX BCIICCTB. Y aenbHas
TCIIJIOTA IJIaBJICHUSA

Pemenue 3anau no teme "[lnaBnenne n
OTBEPJEBAaHUE KPUCTATUINYECKUX TET"

25

Penrenue 3anau




26

JlaboparopHas padota "OnpeneneHue
YAEIbHOM TEIJIOTHI TUIaBICHUS Jibaa"

27

VYpoxk-uccnenosanue "CpaBHEHUE IPOLIECCOB
IJIaBJICHHUA KPUCTATINIMICCKUX TCJI U
pa3MsATYeHHs PHU HarpeBaHUU aMOp(HBIX

"

TCI

28

29

30

[Tapoo6pazoBaHue 1 KOHACHCALMSL.
Hcnapenne

Kunenue. Y nenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTD
TEMIIEPATypPbl KUTIEHUS OT aTMOC(HepHOTo
JTABJICHUS

Pemenue 3amau no teme "IlapooOpa3oBanue
U kumnenue"

31

32

33

Pemenue 3agau

Ypok-uccnenoBanue "OObsCHEHUE
3aBUCHMOCTH TEMIIEPATypbl KUTIEHUS OT
JaByieHus"

HacpimeHHbIil 1 HEHACBIEHHBIA ap.
BnaxnocTs BO3ayxa

34

BiraxxHOCTB BO3/1yXa U €€ U3MEPEHHUE.
JlabopaTtopHast pabota "Onpeznenenne
OTHOCUTEIHOW BJIAXKHOCTH BO31yxa'"

0.5

35

36

Pemenne 3agau o reme "BaaxHocTh"

Pemenue 3aga4 v aHanu3 cUTyaIuu,
CBSI3aHHBIX C ABJICHUSIMU UCHIAPEHUS U
KOHIECHCAIlUH

37

Penrenue 3anau




38 Pemenue 3agau 1

39 DOHeprus TOMBa. Y IeabHas TerioTa 1
CrOpaHus

40 Pemenue 3amau 1

41 [TpuHIMTIBI PaOOTHI TETIOBBIX ABUraTENCH

42 [TapoBas TypOuHa. J[BUTaTenb BHYTPEHHETO 1
CropaHus

43 KIIJl rerioBoro ABUTaTeNs 1

44 Pemenne 3agau mo teme "KIIJ] TemoBoro 1
nsurareis"”

45 VYpok-koH(pepennus "TemnoBsle ABUTATEIIN 1
Y 3alllMTa OKpY’Karollen cpeasl”

46 TerutoBbIe TOTEPHU B TETUIOCETSIX 1

47 3aKOH COXpaHEeHHMsI U TIPEBPAICHHS SHEPTUU 1
B MEXaHMUYECKUX M TEIJIOBBIX Mpolieccax

48 Pemenne 3amau 1

49 ["a3oBbIe 3ak0HBI. M30mponecchl 1

50 Pemenne 3amau 1

51 OO0beqMHEHHBIA Ia30BBIM 3aKOH 1

52 Pemenue 3amau 1
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

53 "TennoBele sBiIeHUA. 13MeHeHMe 1
arperaTHbIX COCTOSIHUI BemecTna'
KonTtponbHas padora o Teme "TenoBbie

54 aBieHMs. MI3MeHeHne arperaTHbix 1
COCTOSIHMU BenrecTna"

55 OnekTpuzanus Tei. JIBa pona 3apsiios 1




Ypoxk-uccnenosanue "Hccnegopanue

56 CIoco00B pa3IUYHBIX BEIIECTB
Ha’JIEKTPU30BbIBATHCA"

57 B3aumoneiicTBre 3apsKeHHBIX Tell. 3aKOH
Kynona

58 Pemenue 3amau
Onexkrpuueckoe nojie. Hanpspk€HHOCTD

59 aeKTprudeckoro moss. [IpuHnummn
CYTNEPHO3UINH SICKTPUUECKUX TTOTEeH

60 Hocurenu snekTpuueckux 3apsiioB.
DneMeHTapHbIi 3apsia. CTpoeHue aroma

61 3aKOH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia

62 Pemenue 3amau

63 [TpoBOAHUKY, TUINEKTPUKH U
MOJTYITPOBOTHUKHU

64 Ypok-koHpepeHIus "DnexTpu3anus B
MOBCEHEBHOM KU3HU"

65 Pemenue 3agau mo Teme "3akoH coXpaHEHUS
AIEKTPUIECKOTO 3apsiaa’

66 OnekTpuueckuil Tok. lctouHuku
ANEKTPUYECKOTO TOKA
VYpoxk-uccnenosanue "Hccnegopanue

67 JIEUCTBUSI DIIEKTPUUYECKOTO OIS Ha
MIPOBOJIHUKH U TUDJIEKTPUKH"

68 DIEKTPUYECKHIA TOK B METaJlIax

69 DJEeKTPUUECKUN TOK B )KUJKOCTSAX U Ta3ax

70 DneKTpruyecKas merb




71

Cuna toka. AMnepmerp

72 DIIeKTpUUYECKoe HarnpspKkeHue. BoiabTmeTp
JlaboparopHas pabota "COopka u

73 HCIIBITAaHUE DJICKTPUUECKOU LIETIH
MOCTOSIHHOTO TOKa"

72 3aBUCHMOCTh CHJIBI TOKA OT HAIPSKCHHUS.
3akon OMa aJis yyacTKa Lenu

75 Pemenue 3amay
JlaGopaTtopnast paborta "HccnenoBanue

76 3aBUCHUMOCTH CHJIbI TOKa, POTEKAIOIIETO
yepes pe3nucTop, OT HAMPSHKEHUS Ha

b

PE3UCTOPE U CONMPOTUBIICHUS pe3ucTopa’

77 DNEKTPUYECKOe COMPOTUBIICHHE. Y ACITEHOES
COIIPOTHBIICHUE

78 JlaGopaTtopHast pabota "Onpeznenenue
yII€IBHOTO COMPOTUBIICHUS TPOBOJHUKA"

79 Pemenue 3agau no teme "DieKkTprUecKoe
COIPOTHBIIEHUE. Y IEIIbHOE CONIPOTUBIIEHUE"

80 Pemenne 3amau no teme "3axkon Oma"

81 Pemenue 3amau

82 Pemenne 3amay

83 [TocnenoBarensHOE U NapaieIbHOE
COCJTMHEHUS TIPOBOTHUKOB

84 Pemenue 3amau
JlabopaTtopnas pabota "IIpoBepka nmpaBuia

85 CJIOKEHMSI HAIIPSHKEHUN TpH

MOCJe0BATEILHOM COEIMHEHUH IBYX
pe3uctopon"




Pemenue 3axay mo reme

86 "I[TocnenoBarenbHOE U MapAIJICIBHOE
COEJIMHEHMS TIPOBOHUKOB"
87 Pemenue 3anau
88 Pemenue 3amau
JlaboparopHuas pabota "IIpoBepka npaBuia
89 JUTSL CHITBI TOKA TIPH MapajuIeIbHOM
COCJIMHEHUH PE3UCTOPOB"
90 Pemenue 3a1au Ha nmpumMeHeHue 3aKkoHa OMa
JUTSL PA3JTUYHOTO COSIMHECHHMSI IIPOBOTHUKOB
91 Pemenue 3amay
O/1C u BHyTpEHHEE CONPOTUBIICHNE
92 WCTOYHMKA TOKa. 3aKkoH OMa U1 [IOJIHOH
enu
Pemenue 3amau mo reme "DJIC, BHyTpEeHHEE
93 COINPOTHBIICHNE UCTOYHHKA TOKA. 3akoH OMa
JUIS TIOJIHOH mernn”
94 Pemenue 3amau
95 Penrenne 3amau
JlaGopatopHas pabota "Onpeanenenne 3/C
96 ¥ BHYTPEHHETO CONMPOTUBJICHHS HICTOYHHUKA
ToKa"
97 [IpaBuna Kupxroda
08 JlaGopaTtopHnas pabota "I[IpoBepka mpaBu
Kupxroga"
VYpok-uccnenosanue "M3ydyeHne BoJIbT-
99 aMIIepHBIX XapaKTEePUCTHK HEITMHEHHBIX

3JIEMEHTOB"




100

Pabota snekTprueckoro Toka. MomHoCTb
ANEKTPUYECKOTO TOKA

101

102

JlaboparopHuas pabota "OnpeneneHue
paboThl U MOIIHOCTH AJIEKTPUUECKOTO TOKA"
3akon JIxoyns-Jlenna. [Torpedurenu
3EKTpUYECKOro Toka. KopoTkoe 3ambikaHue

103

Ypok-koHpepenmus "OO0bsICHEHUE U
NPUHIIAT ISHCTBHS JOMAITHUX
3JIEKTPOHATPEBATEILHBIX IPHOOPOB"

104

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"DnekTpuUecKue 3apsabl. 3apsKCHHbBIC Tena
" UX B3aumoaeucTBus. ITocTOSHHBIN
SJIEKTPUYECKUM TOK"

105

KonTponbHas padora no teme
"DnekTpuuecKue 3apsabl. 3apsHKEHHbBIE Tena
" X B3aumMoeiicTBus. IlocToIHHBIN
ANEKTPUIECKUIN TOK"

106

107

108

[TocrossHHBIE MAarHUTEL. MarHuTHOE MOJIE
3eMiId 1 €ro 3HadeHue U KU3HU Ha 3eMIIe

Ypok-uccnenosanue "M3yuenne
MarHMTHOTO TOJISl IOCTOSIHHBIX MarHUTOB
pY UX 00BETUHEHNH U Pa3/IeiICHUN.

BI/ISyaJ]I/BaHI/I}I IIOJISI IOCTOSSHHEIX MarHUTOB'

OmneiT OpcTena. MaruuTtHoe nose
AIIEKTPUYECKOTO TOKA

109

OnbiT AMniepa. MarHuTHoe 1oJie KaTyIKH ¢
TOKOM. [IpuMEHEHNE IIEKTPOMAarHuToB B
TEXHUKE




110 Cwita Amriepa u onpejeneHue e
HaIpaBJICHUS

111 Pemenue 3amgau no reme "Cuiia Ammnepa u
omnpezeneHue e€ HarpasieHus"

DJIEKTPOABUTATEIb TIOCTOSTHHOTO TOKA.
112 Hcrnonp30BaHuE 3JIEKTPOIBUTATEIICH B
TEXHUYECKHUX YCTPOUCTBAX U Ha TPAHCIIOPTE

JlaboparopHas pabota "M3yuenue aerictBus

113
MarHUTHOTO TOJISl Ha MPOBOAHUK C TOKOM"

114 Ypoxk-koudepennus "[IpakTuueckoe
IPUMEHEHHUE AIeKTpoBUraTenei"

115 JlaboparopHnas pabota "KoHcTpyrpoBaHue u
u3ydeHue padoThl dNeKTpoaBUrarens"

116 JlabopaTtopnast pabora "U3zmepenne KI1/]
AIEKTPOABUTATEIHHON YCTAHOBKHU"

117 Omnbrtel @apazest. 3aKOH JIEKTPOMArHUTHON
nHaykuun. [Ipasuino Jlenna
VYpoxk-uccnenosanue "HccnegoBanue

118 W3MEHEHUH 3HAYECHMsI U HAaIIPaBJICHUS
WHIYKIIMOHHOTO TOKA"

Pemenue 3agau no teme "3akoH

119 AJIEKTPOMAarHuTHOW nHAyKuMHU. [IpaBuio
Jlenma"

120 Dnektporereparop. CrocoOsl MOTydeHUs
3EKTPOIHEPTUU
Ypok-koHpepeHIus "DIeKTpOCTaHIIUU Ha

121 BO300HOBJISIEMBIX HCTOYHHKA YHEPTUH.

[TpoGnemsbl s3xonoruu. TormmmBHEIE




3JIEMEHTBHI U AJIeKTpoMoOmIn"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe

122 " \ 1
DNEKTPOMArHUTHBIE SIBJICHUS

123 KoHnTtposnbHast pabota "DneKTpoMarHuTHBIC 1
sBeHUS"

124 Pa6ora ¢ TekcTamu o Teme "TermoBsie 1
siBICHUS"
Pabota c Tekctamu 1o Teme

125 "DrekTpuuecKue 3apsabl. 3apsLKCHHbBIC Tena 1
1 WX B3auMoJieicTBre"

126 Pa6ota c Texctamu 1o Teme "IlocTosHHBII 1
SJIEKTPUYECKUM TOK"

197 Pabota c Texkctamu 1o Teme "MarauTHbIe 1
sBICHUS"

128 Pabota c Texctamu 1o Teme 1
"DeKTpoMarHuTHas MHIYKIus"

129 Pemenue 3amau 1

130 Pemenne 3amau 1

131 Pemenue 3amau 1

132 Pemenne 3amau 1

133 Pemenue 3amau 1

134 Pemenne 3amau 1

135 Pemenue 3amau 1

136 Pemenne 3amau 1

OBIIEE KOJIMYECTBO YACOB I10 136 995

I[TPOIT'PAMME




9 KVIACC

Ne
n/
n

Tema ypoka

MexaHndeckoe
JIBIIKEHUE.
MarepuaiibHas
Touka. CrocoObl
OITMICaHHS
MEXaHHYECKOTO
IBIDKEHUSA

Cucrema orcuera.
OTHOCHUTENHLHOCTD
MECXaHHUYCCKOTI'O
JABUXXCHUA

BekTophsbie
BEJIMYUHBI,
OIEPALMH C
BEKTOpPaMHU,
MIPOEKINN
BEKTOPOB
Panuyc-Bexkrop
MaTepHaIbHON
TOYKH,
IepeMEICHNE Ha
IIJIOCKOCTH

KoaudecTBO 9acoB

Bcer
0

KonTpoabu
ble padoThbI

IIpakTuyec
KHe padoThl

JlaTa
HU3yYeH
us

DJIEKTPOHHbBIE
uudposbie
oOpa3oBarteJib
Hble pecypchbl

PaBHOMepHOE
IIPSAMOJIMHENHOE
JIBUKECHUE

Pemenue 3amau
10 TEME
"PaBHOMEpHOE
MIPSIMOJIMHENHOE
nBIKeHne"

HepasHomepHoe
IPSAMOJIMHENHOE
JBUKECHHE.
Cpenssisi u
MI'HOBEHHAas
CKOpPOCTb TeJa




npu
HEPaBHOMEPHOM
JIBIDKCHUN

10

11

JlaGopatopHas
pabora
"Onpenenenue
cpenHen
CKOpOCTH
CKOJIbXKCHUS
Opycka uiu
JIBYDKCHUS
HIapHKa 1o
HaKJIOHHOM
MJI0CKOCTH"

PaBHOYyCKOpEeHHOE
MPSMOJIMHEITHOE
JBUKECHHE.
VYckopenue

CkopocTb
PaBHOYCKOPEHHOT
0
IIPSAMOJIMHEMHOTO
JIBUKECHUSI.
I'paduk ckopoctu

Pemenue 3amau
10 TEME
"CxopocThb
PaBHOYCKOPEHHOT
o
IIPSAMOJIMHEMHOTO
nBHKeHUT"

12

[Tepememnienue
npu
PaBHOYCKOPEHHO
M
IPSIMOJIMHEHOM
JBUKEHUHU

13

JlaboparopHas
pabota
"Onpenenenne
YCKOPEHHUS TeIa
pU




PaBHOYCKOPEHHO
M JBHKEHUH I10
HAKJIOHHOM
IUIOCKOCTH"

14

15

Pemenue 3anau
1o TeMe
"Tlepemenienue
npu
PaBHOYCKOPEHHO
M
NPAMOJIMHEITHOM
nBMKeHun"

JlaGopaTopHas
pabora
"UccneqoBanue
3aBHCHMOCTHU
MyTH OT BpEMEHU
npu
PaBHOYCKOPEHHO
M JBIKEHUH O€e3
Ha4YaJbHOU
ckopocTH"

16

17

I'padpuueckas
WHTEpPIpETALNS
YCKOPEHHUH,
CKOpPOCTH,
IIPOWIEHHOT O
yTH U
NEPEMEILICHUS
JUIS
MPSMOJIMHEMHOTO
JIBUKECHUS

Pewenune 3anau
110 TeMe
"I"'paduueckast
UHTEPIpETaNns
YCKOpEeHUs,
CKOpPOCTH,
IIPOWJIEHHOT O
OyTH U
NepeMELICHUS
ISt




18

19

20

21

22

IIPSIMOJIMHEMHOTO
JBUKEHUS"

Yckopenue
CBOOOIHOTO
nafaeHus. OnbIThI
Tanmunes

Penrenue 3amau

10 TEME

"V ckopenue 1
CBOOOIHOTO

mageHus"

JIBHO>KEHHE Tena,
OpPOIIEHHOTO 10T
YTJIOM K
TOPU30HTY

Pemenue 3amau
10 TEME
"JIBMoKeHHUE Tena,
OpOIIEHHOTO TI0]T
YTJIOM K
TOpPU30HTY"

JlaGopatopHas

pabota

"HUccnenoanue
JIIBHJKEHUS Telia, 1
OpOIIEHHOTO TI0]T

YTJIOM K

TOpU30HTY"

23

Pemenue 3agag

10 TeEME

" JIBH>KEHUE IO
NeWCTBUEM 1
YCKOpEHUs

CBOOOIHOTO

mageHus"

24

JBrm>xeHue mno
OKPYKHOCTH

25

JInnaeiHas u
yriioBas
CKOPOCTb, TIEPHOJT
M JacToTa

26

CxkopocTh u 1




YCKOpEHUE Mpu
JIBYDKEHUH 110
OKPY>KHOCTH

27

Pemenue 3agau
1o TeMe
"JIBuKEeHUE 1o
OKpYy>kHOCTH"

28

Ypok-
KOH(epeHIIUS
"Pacno3naBanue
U IPUOTIKEHHOE
OIHCaHHuE
Pa3IMYHBIX BHJIOB
MEXaHUYECKOTO
JIBYDKEHUA"

29

30

31

32

ITonroroBka K
KOHTPOJIBHON
pabote 1o Teme
"MexaHn4eckoe
IBIDKEHHUE U
CIIOCOOBI €Tr0
onucanus"

KonTponbHas
paboTa o Teme
"MexaHnueckoe
JIBIDKEHUE U
CIocoObl ero
onucanus"

IlepBblii 3aK0H
Hsrorona. Bekrop
CHJIbI

Bropoii 3akoH
Hsrorona.
PaBHOElCTBYIOIIT
as cuiia

33

Tpernii 3ak0H
Herorona.
Cynepnio3unust
cui

34

Cuna ynpyrocru.
3akoH ['yka

35

Pemenue 3amau




36

37

o teme "Cuina

yapyroctu"
JlaGopaTopHas
pabora
"HUccnenoBaHue
3aBUCUMOCTH
CHUJIBI YIIPYTOCTH,
BO3HHUKAIOIIEH B
NpyXHUHE, OT
CTETEeHH
nedhopmaruu
pYy>KUHbI"
Cuiia TpeHusl.
Koadduruent
TpPEeHHUS

38

39

JlaboparopHas
paborta
"Onpenenenue
ko3 durmenta
TpPEeHHUS
CKOJIbXKeHus"

JlaboparopHas
pabota
"UccnemoBanue
3aBHCUMOCTH
CHUJIBI TPEHUS
CKOJIB)KEHUS OT
CHJIBI
HOPMAJTBHOTO
JIaBjiacHHS"

40

41

42

JIBU>KeHue Tel 1o
OKPYXHOCTH IO
JICCTBHEM
HECKOJIBKHX CHJI

3akoH bepnymm
Y NOJABEMHAS
CHJIa KpbLIa
Ypok-
KOH(epeHIIUs
"CoBpeMEHHbBIE
JeTaTeNbHbIC
anmaparsl, cyna




43

44

45

Ha IOABOJIHBIX
KPBUIbSIX,
AHTUKPBUIO Ha
CKOPOCTHBIX
aBTOMOOMIISAX.
JIBmokeHue moesaa
Ha MarHUTHOH
noaymke"

Cua TsbKecTH B
3aKOH
BCEMUPHOTO
TATOTECHUS
JIBM>KEeHHUE TEI
BOKpYT
TPaBUTAIMOHHOIO
nentpa. [lepBas
KOCMHUYecKas
CKOPOCTH

HeBecomocTs n
neperpy3ku

46

PaBHOBecue
MaTepHaIbHON
TOYKHU.
AOGCOTIOTHO
TBEPIOE TEIIO

47

MomMeHT CHIIEL
[IpaBuno
MOMEHTOB

48

VYpok-
UCCIIEJOBaHHE
"Onpenenenne
LEHTpa TSHKECTU
pa3ianyHbIX Tea"

49

Nmmynsc Tena.
N3menenune
VMITYJIbCA.
NMItynbsC cuitbl.
Yupyroe u

HEyIpyroe
B3aMOJIENCTBUE

50

3aKOHEI
W3MEHEHUS U




51

52

53

54

COXpaHEeHUs
UMITYJIbCa

PeaktuBHOE
BIDKEHUE

Penrtenue 3anau
o TeMe "3aKoH
COXpaHEeHUs
HUMITYJIbCA.
PeakTuBHOC
nBmKeHue"

Mexanuueckas
pabora u
MOILHOCTb

Pabora cuibl
TSHKECTH, CUIIBI
YIPYTOCTH H
CHJIBI TPEHUS

55

JlaboparopHas
paborta
"Onpenenenue
paboThI CUITBI
TpPEeHHUsI IPU
PaBHOMEPHOM
JIBIDKCHUU TeJia
o
TOPU30HTAIBHOMN
noBepxHoctu"

56

57

CBs3b DHEPrUU U
paboThl

JlaGopatopHas
pabora
"Onpenenenue
paboThI CHITBI
YIIPYTOCTH TIPH
MOJIbEME TPY3a C
UCTIOJIb30BaHUEM
HETIOZBIKHOTO U
HOJIBHXKHOTO
6510k0B"

58

ITorennumanpHas
SHEPTHs

59

Kunernueckas




sHeprus. Teopema
0 KHUHETHYECKOU
SHEPruu

60

3aKOH U3MEHEHUS
Y COXpaHEHUs
MEXaHNYEeCKON
SHEPruu

61

Pentenue 3amau
1o TeMe "3aKOHBI
W3MEHEHUS U
COXpaHEHUs
MEXaHWUYCCKOU
sHeprun"

62

ITonroroBka k
KOHTPOJIBHOU
pabore 1o Teme
"B3aumogeiicTBue
TeJl. 3aKOHbI
coxpaHeHus"

63

Kontponbnas
pabora o Teme
"B3auMoaencTBIE
TeJ. 3aKOHBI
coxpaHeHus"

64

65

KonebarensHoe
IBIDKEHUE.
OcHOBHBIE
XapaKTePUCTUKU
KOJIEOAHHIA:
NepUo, 4acToTa,
aMILTUTY/a

MaremaTrnueckui
Y NIPY>KUHHBIN
MasiTHUKU.
JlaGopatopHas
pabora
"UccnenoBanue
3aBUCUMOCTH
nepuojaa
KoJieOaHuit Tpy3a
Ha HUTHU OT
JUIAHBI HATH"

0.5




66

67

JlaboparopHas

pabora

"UccnemoBanue
3aBUCHUMOCTH

nepuojia 1
KoJIeOaHMH

PYKHHHOTO

MasTHHKA OT

Macchl rpysa"

I"apmonuyeckue
KoJieOaHus

68

69

70

71

JlaboparopHas
pabora
"U3mepenue
YCKOpEeHUs
¢BOOOIHOTO
naneHusa"
3aryxarouue
KoJIeOaHHsL.
BoinyxxneHHsie 1
KoJIeOaHHS.
Pesonanc
IIpespaienue
SHEPTUU MpHU
KoJIe0aTeIbHOM
JIBOKCHUH
VYpok-
HCCIICIOBAHUE
"ITpoBepka
HE3aBHCUMOCTH
nepuoaa 1
KoJebaHui Tpy3a,
MTOJBENIEHHOTO K

JIEHTE, OT MacChl

rpysa"

72

73

Mexanuueckue

BOJIHBI:

MIPOJIOJIHHBIC U
MOTIEPEYHBIE

CBolicTBa

MEXaHUYECKUX 1
BOJIH. JlnHa




BOJIHBI U
CKOpOCTb €€
pacnpocTpaHeHus

74

Ypok-

HCCIICIOBAHUE
"HaGmoncHue
UHTEpEpEHINN U 1
IudpakIuy BOJIH

Ha TTOBEPXHOCTH

BOJLI"

75

76

77

Ypok-

KOH(epCHIIHS
"MexaHndecKkue

BOJIHBI B TBEPJIOM 1
TeeE.
CelicMuyeckue
BOJIHBI"

3BYK.
PacnipocTpanenue
U OTpayKeHUE
3BYyKa

Pemenue 3agau
1o teme "3Byk"

78

79

80

VYpok-

UCCIICIOBaHHE
"OKcnepuMeHTal

BHOE

onpeeseHue 1
TPaHUIl YaCTOTHI
CJIBIIIUMBIX

3BYKOBBIX

KoseGaHuit"

I'poMKoOCTE 3BYyKa
Y BbICOTA TOHA.
AKycTu4eckuit
pE30HAHC.

Ypok-
UCCIIEJOBaHNE
"HaOnronenue u
00BsICHEHUE
aKyCTHUYECKOT'0
pe3oHanca"




81

82

Wndpa3syk u
YIIBTPa3BYK.
Kondepennus
"Ucnonp30BaHue
YIIBTPa3ByKa B
COBPEMEHHBIX
TEXHOJIOTHAX"

DJIEKTPOMAarHuTH
o€ 1oJie u
3IEKTPOMArHuTH
bI€ BOJIHBI

83

CaoiicTBa
3JIEKTPOMAarHuTH
BIX BOJIH

84

VYpok-
KOH(epeHIHS
"lkana
3JIEKTPOMAarHuTH
BIX BOJIH.
Hcnonb3oBanue
3JIEKTPOMAarHuTH
BIX BOJH JJISt
COTOBOM CBSI3H.
Pannomoxkanus.
Kocmuaeckas
CBS3b "

85

Pemenue 3agau
Ha OIpEJIETICHUE
YaCTOTHI M JUTMHBI
AIEKTPOMATrHUTHO
M BOJTHBI

86

87

88

DIIeKTPOMarHuTH
asi MpUpo/Ia CBeTa.
CxopocTh cBeTa

BomaHoBrIe
CBOICTBA CBETA:
uHTepPepeHus u
nudpakius
JlyueBasg mozenb
CBeTa U
reoMeTpuyeckas
OIITHKA.




Hctounuku cBera

89

90

91

[Ipsamonuneitnoe
pacrnpocTpaHeHHe
cBeTa. 3aTMEHUS
Connua u Jlynst

3aKOH OTpa)XXEHUsI
cera. [1mockoe 1
3epKajo

[TocTpoenue
N300paKCHHH,
c(OpPMHUPOBAHHBIX
3epKaIoM

92

[Ipenomiienne

cBeTa. 3aKOH
TIPEIIOMIICHUS 1
ceeta. [lonHoe
OTPa’KEHUE CBETA.

93

JlaboparopHas
paborta
"UccneqoBanue
3aBHCUMOCTH
yria
MPETOMIICHUS OT 1
yriia najeHust
CBETOBOTO Jyua
Ha TPaHUIIC
«BO3IyX-
CTEKIIO»"

94

VYpok-
HCCJIeIOBAaHNE
"AHanu3 u
00BSICHCHHE
ONTHYECKOTO
Mupaxa"

95

VYpok-
KoH(epeHIms
"Ucnonp3oBanue
MIOJIHOTO
BHYTPEHHETO
OTPa>KEHUS:
CBETOBOJbI,
ONTUKOBOJIOKOHH




as cBA3L"

96

97

JIunza, xon ny4deit
B JIMH3€E

dopmyiia TOHKOH
JIAH3BI

98

99

100

JlaGopatopHas
pabora
"Onpenenenue
doxycHOTO
paccTosiHUs U
ONTUYECKOM CHITBI
cobuparotei
JIMH3BI"

[Tonyuenue
HU300paKeHHH C
MIOMOIIBIO
cobuparoniei u
pacceuBaroniei
JIVH3

Ypok-
KOH(epeHIIUs
"IpuHuun
JENUCTBUS
OTITHYECKUX
npuOopoB
(MHKpOCKoOT,
TEJIECKOTI,
¢doroanmapar)"

101

['ma3 xak
OIITHYECKas
cucTema.
bm3opykocts 1
JAIbHO30PKOCTh

102

Paznoxenue
Oeroro cBera B
criekTp. OMBITHI
Hrrotona.
Crnoxxenne
CHEKTPaTbHBIX
LIBETOB.
Hucniepcus ceera

103

YPpOoK-pakTUKyM




104

105

106

107

"HaOmoaeuue u
00BsICHEHHE
OIIBITOB 110
Pa3JI0KEHUIO
0eJIoro cBeTa B
CIICKTD.
[Tonyuenue
0enoro uBeTa npu
CII0KEHUHU
IBETOB"

OnbIThI
Pesepdopna u
TUTAHEeTapHAS
MOJICJTh aTOMa

IToctynatel bopa.
Monens atoma
bopa.
Hcnyckanue n
IIOTJIOIICHHE
CBETa aTOMOM.

KBaHTHI.
JImHeiiuarnie
CIIEKTPBI
YpoK-IIpakTUKYM
"HaOmroneuue
CILTIOIIHBIX B
JIMHEHYaTBIX
CIIEKTPOB
W3IIY9CHUS U
UCITyCKaHus"

108

109

110

PannoaktuBHOCTH
. Anb(a-, 6eta- u
ramma-u3JIydeHus
Crpoenue
aTOMHOTO S7pa.
Hyxnonnas
MO/JI€JIb aTOMHOTO
a1pa
PannoakTuBHbBIE
IIPEBPALICHMUSL.
H3oTonbl

111

ITepuon




HoJTypacmazaa

112

Ypok-
KoH(pepeHImst
"JleiicTBUE
paaIuOaKTUBHBIX
W3JIy4YEHUU Ha
JKUBBIC
OpTaHU3MBI.
3amura oT
pPaz0aKTUBHOTO
n3nydeHus"

113

S nepHblie

peaxuu. 3aKOHBI
COXpaHEHUs 1
3apsI0BOTO U

MacCOBOT'O YHCET

114

DHeprusi CBA3u
ATOMHBIX sJIEP.
CBs13b MacChHl U
SHEPruu

115

Pemenue 3agau

10 TEME

"SnepHbie 1
peaxIuu.

OHeprus cBa3u"

116

Peakmumn cuaTe3a

U JICJICHUS SI7IeP.
HcrouHukn 1
sHepruu CosHIa

U 3BE3]

117

118

VYpok-
KoH(epeHIms
"SAnepuas
SHEpreTHKa.
OKOJIOTHYECKUE
poOIIeMbI
ANEPHOU
SHEpPreTHKu"
IIoarororka k
KOHTPOJIBHON
paboTte mo Teme
"Konebanus u




BOJIHBEI. CBETOBEIE
U KBAHTOBBIE
sBieHus"”

119

Konrtponbnas
pabora o Teme
"Konebanus u
BOJIHBI. CBETOBBIC
1 KBaHTOBBIE
SIBJICHHS"

120

Pemenne

pacyeTHBIX 1O

TEME 1
"MexaHn4eckoe
JIBIOKeHHE"

121

Pemenne
pacyeTHBIX U
KaueCTBEHHBIX
3a/1a4 110 TEME
"BzaumonencTaue

TCJI

122

123

124

125

Pemenne
pacYeTHBIX U
KayeCTBEHHBIX
3a7a4 1o TeMe
"3aKOHEBI
COXpaHEHHUSA
SHEPTUU H
uMmmyisca'

JlaGopaTopHsble
paboThI 10 TeMe
"MexaHnueckoe
nBIKeHne"

JlaGopatopHble
paboThI 10 TeMe
"B3aumopencTeue

TCI

JlaBoparopHble
paboThI 10 TeMe
"ITpocTsie
MEXaHU3MBbI"

126

Penrenue
pacyeTHBIX U




KauyeCTBECHHBIX
3aJ1a4 I10 TEME
"TerioBble
npouecchr"”

127

Pemenne
pacyeTHBIX U
KauyeCTBEHHBIX
3aJ1a4 110 TeMeE
"BaxxHOCTB"

128

Pemenne
pacyeTHBIX U
KayeCTBCHHBIX
3a/1a4 110 TEME
"KIIJI TemmoBbIX
nsurareaei"

129

130

131

132

133

Pemenne
pacyeTHBIX U
KauyeCTBEHHBIX
3a1a4 110 TeEMeE
"3aKOHEBI
IMOCTOSIHHOTO
TOKa"

Pemenune
pacyeTHBIX U
Ka4ueCTBEHHBIX
3a7a4 o TeMe
"KIT/
AIEKTPOYCTAHOBO

K"

JlaGopaTopHble
paboThI 10 TeMe
"3aK0HbI
MIOCTOSTHHOTO
TOKa"

JlaGopatopHbie
paboThI 10 TeMe
"CBeToBbIE
sBIEHUS"

Pabora ¢
TEKCTaMH 110 TEME
"3aKOHBI
COXpaHEHUS B




mexauke"

Pabora ¢

TEKCTAMU 110 TEME

134 "
Konebanusa u

BOJIHBEI"

Pabora ¢

TEKCTaMU I10 TEME

135 "
CBeTOBBIE

sBieHus"”

Pabora ¢

TEKCTaMU I10 TEME
136 Y
KsauroBas u

snepHas puzuka"
OBIIEE
KOJIMYECTBO
YACOB IIO
I[TPOI'PAMME

136

24.5




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



