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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3ukKe Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHMsI COCTaBJICHA Ha
OCHOBE TTOJIOKEHUH 1 TpeOOBaHUHN K pe3yabTaTaM OCBOCHHS Ha YIIIyOJEHHOM ypOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
GbenepanbHOi paboueil mporpammbl BocnuTaHus M KoHuenuuu npenojaBaHus ydeOHOTO
npeamera «Pusukay.

Copnepxanue mporpaMmbl 1Mo (U3MKE HAMpPaBICHO Ha YJOBICTBOPEHHE MOBBIIICHHBIX
3arpocoB 0OYUAIOMIUXCS, CTPEMSIINXCS K 0oJiee TITyOOKOMY OCBOCHHIO (PU3MUYECKUX 3HAHHMN, U
Ha (opMupOBaHHE ECTECTBEHHO-HAYYHOW TI'PaMOTHOCTH oOydarommxcs. B mporpamme mo
(bU3MKE YYUTBHIBAIOTCS BO3MOXHOCTH y4eOHOTO mpeamera B peanmsanuu TpedoBanuii GI'OC
OOO k mnuaHUpyeMbIM JMYHOCTHBIM M METalpEIMETHBIM pe3yjbTaTaM OOyuYeHMsl, a TaKxKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEIMETOB Ha YPOBHE OCHOBHOI'O
o011ero 0opa3oBaHusl.

[IporpammMa 1o ¢u3uke yCTaHaBIMBAET pacHpeieieHue ydyeOHOro martepuaia 1o rojiam
oOyueHust (Io Kjaccam), HpeasaraeT IPUMEPHYIO IOCJIEAOBAaTEIbHOCTh H3YYEHUS TeM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUSA [PEAMETHOTO COJEpX)aHUS M Y4YETE BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LeIbIO OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO3JIaHMM paboueil mporpamMmsbl 10 y4eOHOMY IpeIMETY.

OwusmKa ABISETCS CUCTEMOOOPA3yIOIIUM I €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUECKUe 3aKOHBI JISKAT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHomMuel U (uznyeckoil reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, NPEAOCTaBiseT Haubosee sICHble 00paslbl NMPUMEHEHHs] HAayyHOro METoja
MO3HAHUS, TO €CTh CII0C00a MOMYYECHHUs JOCTOBEPHBIX 3HAHHUI O MUPE.

OpHa W3 TNIaBHBIX 3a7ad (U3MYECKOTr0 00pa3oBaHUs B CTPYKType oOIIero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH U HHTepeca K HayKe Yy
o0yJaromuxcs.

W3yuyenne @u3ukun Ha YriyOJ€HHOM YpOBHE MpEAIojaraeT yBEpPEHHOE BIaJICHUE
CJIEIYIOIIUMH KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTb:!

HAY4YHO OOBSACHSTH SIBJICHUS,

OLIEHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O HCCIIEeI0OBAHMUS;

MHTEPIIPETUPOBATh JaHHbIE U MCIOJIb30BaTh HAy4YHBIE J10KA3aTEIbCTBA JUISl MOJIyYEHUS
BBIBOJIOB.

[lenu wm3yueHust (QU3MKM Ha YpPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs ONpEAETICHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3aMIX
Poccuiickoit ®enepanun, peamu3yrolMX OCHOBHBIE 00I11€00pa30BaTENbHbIE POrPAMMBL,
yTBepkI€HHON pemeHneM Kosermn MunncreperBa npocsemenus Poccuiickont ®enepanun
(mpotoko ot 3 nexabdbps 2019 r. Ne [IK-4BH).

Llenu u3ydyenus GU3MKU Ha yrIIyOJIEHHOM YpOBHE:

pa3BUTHE HMHTEpeca U CTPEMIIEHUs OOYy4YalolUMXCsl K HAaydYHOMY HM3YyYEHHUIO IPUPOJIBI,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEN;

pa3sBUTHE TMPEACTABIEHUH O HAy4yHOM METOJ€ IMO3HaHMA M (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;

dbopMUpOBaHHE HAyYHOTO MHMPOBO33PEHHS KaK pe3yjbTaTa H3yu4eHHUS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;



dbopMupoBaHre YMEHUN MPUMEHATh GU3NYECKUE 3HAHMS U Hay4HbIE JIOKA3aTeIbCTBA IS
OOBSICHEHUS OKPYXKAIOIIUX SIBICHUIA;

dopMHpoBaHUE TPEACTABICHUH O POy (U3UKU ISl Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHil;

pa3BUTHE TPEACTAaBIEHUH O BO3MOXKHBIX cdepax Oyaymeid npodeccuoHaIbHON
NeSITeIbHOCTH, CBSA3aHHOW C (DM3MKOHM, IMOATOTOBKA K JajbHEUIIEMYy OOYYEHHIO B STOM
HaIlpaBJICHUY;

dbopMupoOBaHHE TOTOBHOCTH K JajbHeHIIeMy U3y4eHHI0 (U3UKH Ha yrIyOJIEHHOM YpOBHE
B paMKaxX COOTBETCTBYIOIIMX Mpoduieil 00ydeHUs Ha YPOBHE CPeIHEro 001ero oopa3oBaHusl.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIEro
00pa3oBaHus 00eCIeUNBACTCS PEIICHHEM CIICAYIOUINX 3a/1a4:

NpUOOpEeTEeHNE 3HAHUNA O JMCKPETHOM CTPOCHHMM BEIIECTBA, MEXaHWYECKUX, TEIJIOBBIX,
3JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne yMEHUN aHAIM3UPOBAaTh U OOBICHATH (PU3MUECKUE SBICHHS HAa OCHOBE
U3YYEHHBIX (PU3NYECKHUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEIICHUS PACYETHBIX M KaYeCTBEHHBIX 3aJ]a4, TPEOYIOIINX CO3AaHUS U
UCIIONIb30BaHUsl (DU3MUYECKUX MOJIENCH, BKIIIOYas TBOPYECKUE M IMPAKTUKO-OPUEHTHPOBAHHBIC
3a/1a4i;

pa3BUTHE HCCIEIOBATENICKUX YMEHHW: HAONMIOAATh SIBICHHUA W U3MEPATh (U3NYECKHE
BEJIMUMHBI, BBIBUTATh TUIOTE3bl U MpeajaraTth SKCIEePUMEHTaJIbHbIE CIIOCOOBI UX MPOBEPKH,
IUIAHUPOBATh M TMPOBOJUTH OIBITHI, JKCIEPUMEHTAIbHBIE HCCIEAOBAHUS, aHAIU3UPOBATH
MOJTyYCHHBIC JAHHBIC U JICJIaTh BHIBOJIBI,

ocBoeHHe MpUEMOB pPaboTel ¢ uWHpOpMaIMell (U3MUECKOTO COACpNKAHKS, BKIIIOUYAs
UH(GOPMAIIMI0O O COBPEMEHHBIX JOCTIDKEHUSAX (U3MKU, HHTEpHIpeTanus U KPUTHUECKOE
OILICHMBaHKE WH(OPMALINK;

3HAKOMCTBO €O cdepamu MpodeCCHOHATHHON NEATSIBHOCTH, CBI3aHHBIMH C (DU3HKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU Ha JOCTIDKEHHSIX (PHU3UIECKON HAYKH.

Ha wu3yuenue ¢usuku (yriyOna€HHBIM ypOBEHb) Ha YPOBHE OCHOBHOTO OOILEro
oOpa3zoBanus orBoautcs 306 yacoB: B 7 knacce — 102 yaca (3 yaca B Heento), B 8 kiacce — 102
yaca (3 gaca B Henen), B 9 kiacce — 1 02qaca (3 yaca B Henenio).



COAEPXKXAHUE OBYUYEHUA

7 KIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®u3nka — HayKa O Npupoje. SBaeHus npupoabl (3JIEMEHTBI COAEPIKAHUS, BKIIOYAIOIINE
MEXIpeAMETHbIE CBs3U). Du3nyeckue SBICHUS: MEXaHHMYECKHE, TEIJIOBbIE, JJIEKTPUUYECKUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenW4yMHBL. PasmepHocTh. EnuHunbl ¢usudeckux BenuuuH. M3Mmepenue
¢usnueckux BenuuuH. OTanonbl. Pusmueckue npubopsl. llena npenenus. IlorpemrHocTh
u3mepenuil. IlpaBuna Oe3omacHoro Tpyna mnpu pabore ¢ JabopaTopHbBIM 000pPYAOBAHUEM.
MexnayHaponHas cucrema enuHul. [lepeBo BHecuCTeMHBIX eMHUL B eAMHUIBI CU.

Kak ¢usuka m npyrue ectecTBEHHBIE HayKH H3y4arOT MpHUpOAy. EcTecTBeHHO-HAay4yHBIN
METOJl TO3HaHMs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TPOBEpKEe THUIOTe3, O0O0bsAcHeHHue HabmogaemMoro sipneHus. OmnucaHue
bu3NYECKUX SIBICHUHN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

MexaHuueckue, TeIIOBbIE, JEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS.

Ouznyeckue MpUOOPHI U TpoIenypa MPSMBIX H3MEPEHUN aHANOTOBBIM M LU(POBBIM
puoOpoOM.

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHue EHbI IEIEHUS IKaIbl H3MEPUTEIBHOTO IpUodopa.

N3mepenne paccTOsTHUM.

N3mepenne momaau u 00bémMa. Metos majieTku.

W3mepenne BpeMeHHU.

N3mepenune 00bEMa KUIKOCTU U TBEPAOIO TeNA.

Omnpenenenue pazmMepoB MaibIx Tea. MeTon psiioB.

ITpoBenenne wuccienoBaHusl IO TPOBEPKE THMIOTE3bl: JAIBHOCTh IOJETA IIAPHUKA,
MYIIEHHOT0 FOPU30HTAJIBHO, TEM 00JIblIIe, YeM OO0JIbIlIe BBICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CtpoeHue BelecTBa: aTOMbI M MOJIEKYJIbI, X pa3Mepbl U Macchl. OMBITHI, JOKA3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBuxeHune yacTtul] BemecTBa. CBs3b CKOPOCTH JBHKEHHMS YacTUL C TEMIIEPATypOM.
BbpoynoBckoe nBwxkenne. Juddysus. BzaumoneiicTBue dYacTHI] BEIIECTBA: MPUTSIKEHHE U
OTTaJIKUBAHUE.

ArperaTHple COCTOSIHMsS  BELIECTBA: CTPOCHHME Ta30B, JKUAKOCTEH M TBEPABIX
(KpucTaJuIMyeckux) Tel. B3aumocBs3b Mexay CBOMCTBAMHM BEILECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJSpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu.

Habmionenne OpoyHOBCKOTO JIBHXKEHUS.

Hab6mronenue nuddysun.

Habmonenue siBneHUi, OOBSCHSIOMMXCS MPUTSDKEHUEM WM OTTAJIKMBAHUEM YaCTHUIL
BELIECTBA.

Jlabopamopuwie pabomul u onvimol.

OrneHka 1raMeTpa aToMa METOJIOM PSAOB (C UCIIOIb30BaHUEM (GoTorpaduii).

OMBITHI 110 HAOJTIOACHHUIO TETIOBOTO PACITUPEHHS Ta30B.



OnbIThI 1O OOHAPYKEHUIO NEUCTBHUS CHIJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexanunyeckoe npmxkeHue. Ilyte um mepememienne. PaBHOMEpHOE W HEpPaBHOMEpPHOE
neuxeHre. CBoOoOIHOE MaJeHHe Kak IpUMEp HEepaBHOMEpPHOro JBMkeHUs Teil. CKopocCTb.
CpenHsis CKOpOCTh IPY HEPABHOMEPHOM JIBHXKEHUH. Pacuér myTu U BpeMeHU JABUKECHUSI.

['paduky 3aBUCHMOCTEH BEIWYHMH, OMMCHIBAIOIIMX JBWXeHHe. OOmmue mnoHATUS 00
OTHOCHUTEJIBHOCTH JBHXEHUs. CII0KEHUE CKOPOCTEH JIIs TeJl, IBUKYILLUXCSI TapaJlJIeNIbHO.

SIBnenne wHepnuu. 3aKOH HHepUuHU. B3aumonencTBUEe Tell KAaK NPUYMHA W3MEHEHUs
CKOpPOCTH JBWXEHUs Tela. Macca Kak Mepa MHEPTHOCTH Teja B MOCTYNATEIbHOM JABUKECHUU.
[TnotHOCTH BemiecTBa. CBA3H MIIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEILIECTBA.
Cwmecu u ciiabl. [loBepXHOCTHAs 1 TMHENHAs IUIOTHOCTb.

Cwia Kak XapakTepucThka B3aumojnenctBus Tten. Cunma ymnpyroctu U 3akoH ['yka.
W3mepeHne cuibl C NOMOIIBIKD JUHAMOMeTpa. fIBieHHe TAroTeHus W cuia Tsokectu. Cuna
TSOKECTH Ha JIpyrux IuiaHerax. Bec tena. HeBecomocTh. CiojkeHue cuil, HallpaBJIEHHBIX IIO
ozHOI npsimoil. PaBHozelcTByromas cui. Cuna TpeHus. TpeHHe CKOJIbKEHUsSI U TPEHUE MOKOS,
BsI3KO€ TpeHue. TpeHue B pupoe U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4ecKoro IBUKEHUS Tena.

H3mepeHne ckopocTu NPSIMOIMHENHOTO ABHKEHUSI.

Habnroienue siBjeHUs] UHEPIIUH.

Habmtoienue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TETl.

CpaBHeHue Macc 0 B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwvie pabomot u onvimeul.

Onpenenenue CKOPOCTH PABHOMEPHOTO JBWKEHMs (IIapuKka B SKUAKOCTH, MOJENU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jasiee).

Omnpenenenne cpeaHel CKOPOCTH CKOJbXKEHHS Opycka WIM IIapuKka [0 HAKJIOHHOU
IJIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPIOTO TeNA.

OneIThI, JEMOHCTPUPYIOIIME 3aBUCHMOCTb pacTsKeHus (aedopManuu) MNPYKUHBl OT
MIPUIIOKEHHOM CHIIBI.

OneIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIBI TPEHUS CKOJIBKEHUS OT CHIIbI JAABJICHUS
Y XapaKTepa COMPUKACAIOIINXCSI IOBEPXHOCTEH.

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Hasnenue. Cuna paneHusi. CriocoObl yMEHBIIICHUSI U yBEJIMUEHUS JaBieHUs. [laBnenue
rasa. 3aBHCUMOCTb JaBlieHHs raza ot o0béma u temmneparypsl. Ilepenaua naBneHus TBEpIBIMU
TEJIaMH, KUIKOCTAMU U razaMu. 3akoH Ilackans. [[HeBMaTHueckne MalvHbL.

3aBUCHUMOCTh JIaBJIEHUS JKUJIKOCTH OT TJIYOMHBI TOTrpyKeHusa. [uapocraTuueckuit
napajgokc. Coobmaromuecss cocyabl. I'napaBnnyeckue MexaHu3mbl. cnonab3oBaHue BBICOKHX
JaBJICHUH B COBPEMEHHBIX TEXHOJIOTHSIX. Y CTPOMCTBO BOJOIPOBO/IA.

Atmocdepa 3emnn u atMocdepHoe AaBieHHE. [IpUUMHBI CyIIECTBOBAHUS BO3TYLIHOMN
o6omoukn 3emmu. OmbiTr Toppuuennu. M3mepenue atmochepHOro aBieHHs. 3aBUCHUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EpHOTO JaBICHHUS.



JleticTBHE )XUIIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. YCIOBHE BO3HHUKHOBEHHS BBITAIKHBAIONIEH (apXHUMEIOBOI) CHIIBI,
noarekanue. [1naBanue ten. BosgyxomiaBanue.

Hemoncmpayuu.

3aBUCHUMOCTb JaBJIEHUS I'a3a OT TEMIIEPATypBhI.

Ilepenaya naBineHus KUIKOCTBIO U Fa30M.

CooOmaromumecs COCyIbl.

I'mapaBanyeckuii mpecc.

[TposiBnenue neicTBust aTMOCHEPHOro JaBICHHUS.

Cudon.

3aBUCHUMOCTD BBITAJIKUBAIONIEH CUJIBI OT 00bEMA MOTPYKEHHOM B KHUIKOCTh YaCTH Tela U
IJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue nuaBaHus TeN: IUIABAHUE UIIU NOTPYKEHHUE TeJl B 3aBUCUMOCTH OT COOTHOILIEHUS
IJIOTHOCTEN TEJa U AKUJIKOCTH.

Jlabopamopusie pabomot u onvimel.

HccnenoBanue 3aBHCHUMOCTH Beca Tela B BoJ€ OT 00bEMa MOTpYyXKEHHOW B KUAKOCTH
4yacTH Tena.

Omnpenenenne BhITAIKUBAIOIIEH CUITbI, IEHCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B KHUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CUJIbI, IEUCTBYIOIIEH HA TEJIO B KUAKOCTH,
OT Macchl TeJa.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKMBAIOIIECH CUJIbI, AEHCTBYIOIIEH HA TEJNO
B ’KHMJIKOCTH, OT 00bEMa MOTPYKEHHOM B KUAKOCTh YaCTH TeJA U OT IIOTHOCTHU KHUJIKOCTH.

KoHcTpynpoBanue apeomerpa WIM KOHCTPYMPOBAaHUE JIOAKM U OIpeAesieHue e¢
rPYy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m Mo1iHOCTB. JHeprusi.

Mexanuueckas paboTa JIsl CUJI, HaIIPaBJICHHbBIX BJIOJIb JIMHUU NTepeMeleHusl. MOIIHOCTb.

[IpocTble MexaHM3MBI: pblyar, BOpOT, OJIOK, IIOJUCHACT, HAKJIOHHAs IUIOCKOCTH,
HOKHUYHBINA MexaHu3M. MoMeHT cuibl. PaBHOBecue poruara. [IpaBuno momeHnTtos. [Ipumenenne
nmpaBujia paBHOBeCHUs pblyara kK OJOKy. «3o1otoe mpaBmio» wMexaHuku. KIIJ mpocTeix
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY, TEXHHUKE, )KUBBIX OpraHU3Max.

Mexannueckas sHeprud. KuHeTmdeckas W mnoTeHIuManbHas 3Heprus. lIpespamueHune
OJIHOTO BHJIa MEXAHWYECKOW DHEPIUU B IPYrod. 3aKOH COXPAaHEHUS U NPEBPALICHUS dHEPIUU B
MeXaHHKE.

Hemoncmpayuu.

[TprMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie padomol u onvimel.

HccenenoBanue ycaoBUi paBHOBECHUS phlyara.

N3mepenne KII1/] HakTOHHOM IITOCKOCTH.

N3yueHne nmpaBuia pelyara Jis MOJIBUKHOTO M HEMOJBH)KHOTO OJIOKOB.

Onpenenenne KITJI moBHKHOTO M HEMOABMKHOTO OJIOKA.

Omnpenenenne paboOThl CHIIBI YIIPYTOCTU MPH MOABEME TPY30B MPU MOMOUIN MOABUKHOIO
6J10Ka.

M3y4eHne 3aK0Ha COXPAHEHNs MEXaHUUECKOM HEPIUu.

8 KJIACC



Pa3nes 6. TenJioBble siBJIeHUS.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUn CTpOEHMsI BellecTBa. Macca
M pa3Mepbl aTOMOB UM MOJEKyJl. OmbITbl, NOATBEPKIAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopnenu TBEPIOTO, )KUJKOIO U ra3000pa3HOro cocTosiHUM BelecTBa. Kpucramiueckue u
amop¢ubie Tena. ['padeH — HOBBIM MaTepuan Al HOBBIX TEXHOJOTHH. TEeXHOJIOTHH MOTydeHUs
HCKYCCTBEHHBIX ajma30B. OObSICHEHHE CBOWMCTB Ia30B, )KHJIKOCTEH U TBEPIBIX TEJ HAa OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KMHETUYECKOW Teopuu. IloBepXHOCTHOE HaTsSkKEHUE, CMayUMBaHUE,
KallWJUISIpHBIE sBJICHUS. TemioBoe pacIiMpeHHe M C)KaThe. 3aBUCUMOCTb JIaBJIEHMS Tra3a OT
00BEMa, TeMIieparypsbl.

Temneparypa. CBsi3zb TeMIIEpaTypbl CO CpEIHEW KHUHETUYECKOW HHEpPrued TemioBOro
JBWKEHHUS yacTull. TemneparypHble IIKaJIbI.

Buytpennsas sHeprus. CriocoObl M3MEHEHMsI BHYTPEHHEH SHEpruu: Teronepenaya U
coBepluieHure padboThl. Byl Teronepenayn: TEMIONpOBOJHOCTb, KOHBEKIIN, N3TyuyeHue. Buibl
TEIUIONEepeIauy B IPUPOIE U TeXxHUKe. HeoOpaTuMOCTh TETIOBBIX MPOILIECCOB.

KonnuecTBo TEmIoThl. YenbHas TEMIOEMKOCTh BellecTBa. TemiooOMEH U TEeIIoBOe
paBHOBecHe. 3akoH HproToHa-Puxmana. YpaBHeHue TemioBoro 0anaHca.

[InaBneHue U OTBEpJEBaHUE KPUCTAIUIMUECKUX BEIIECTB. YJ€JIbHAsA TEIJIOTA IUIABJICHUS.
[TapooOpa3zoBanne u  koHzaeHcanusi. Mcmapenume. Kunenme.  YgaenbHas — Temsora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOc(epHOro aBICHUS.
HacpliienHblil 1 HeHAChIEHHBIN Map. BiaxxHOCTh BO3ayXa.

OHeprus TOIMBA. Y IeJbHAas TEIJIOTa CTOPaHMSL.

[Tpunuuner pabotel TernoBbix asurateneir. KIIJ[ rtemoBoro asurartens. TemnoBsie
JIBUTaTENM U 3alUTa OKpyXarouiei cpenbl. TernnoBble NoTepu B TEIIOCETAX.

3aKOH COXpaHEHMsI U NIPEBPALEHHS SHEPTUN B MEXAHUYECKUX U TEIUIOBBIX IIpoleccax.

Hemoncmpayuu.

Habnronenue GpoyHOBCKOTO ABHKEHHMSL.

HaGmronenue nuddysun.

HabGmronenne sBIEHUI MOBEPXHOCTHOIO HATSDKEHUS, CMAuMBaHMS M KalWUISIPHBIX
SIBJICHUU.

HaOGnroeHue TernoBoro pacuMpeHus Tell.

V3MmeHeHre AaBlieHus ra3a Mpu U3MEHEHUHN 00bEMa U HarpeBaHUH WIIN OXJIAXKICHHUH.

[TpaBuiia u3MepeHus TeMIeparypsbl.

Bunae! Tenionepenaun.

OxJaxJieHue Ipu COBEPLIEHUN PabOTHI.

HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUIaMH.

CpaBHEHHE TETUIOEMKOCTEN Pa3INYHBIX BEIIECTB.

HaOmronenne kumneuus.

HabmtoeHne nocTosHCTBA TeMIIepaTyphl U TIABJICHUH.

Mojenu TEIUIOBbIX ABUTATENEN.

Jlabopamopnwvie pabomot u onvimol.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHHUSI.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WJIM caxapa.

W3mepeHnne TteMreparypsl IOpH IOMOIIM SKUIKOCTHOIO TEPMOMETpa U JaTdyuka
TEMIEPATYpPHI.



OnbITh! 10 HAOIIOAEHUIO TEIIOBOTO PACIIMPEHHsI ra30B, KHUIKOCTEN U TBEPIBIX TEI.

Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.

HccnenoBanue 3aBUCUMOCTH JaBJICHUS BO3/lyXa OT €ro 00bEMa 1 TeMIepaTyphbl.

[TpoBepka rumore3pl JUHEMHOM 3aBUCMMOCTH JUIMHBl  CTOJOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.

Habmronenne u3MeHeHMs BHYTPEHHEM SHEPruUM Tejla B pe3yibTaTe TEIUIONEpeaaud U
paboOThI BHEUTHUX CHIL

HccnenoBanue siBJIEHUS TEIJIOOOMEHA MPH CMEIINBAHUH XOJOJHON U ropsiueii BOJbI.

OnpezneneHyue KOJIMYECTBA TEIJIOTHI, MOJTYYEHHOTO BOIOM MPH TEINIOOOMEHE C HarpeThiM
METAJIIMYECKUM LIUIUHIPOM.

Omnpenenenne MOIHOCTH TEIUIOBBIX NTOTEPh (3akoH HproToHa-Pruxmana).

Onpenenenue ynenbHON TEIUIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca uCrapeHus.

OmnpeneneHne OTHOCUTENIBHOM BIaXHOCTH BO3/yXa.

Onpenenenue yneabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3aumonelcTBue 3apsyKEHHBIX
ten. 3akon Kynona.

Onexkrpuueckoe nose. Hanpsx€HHocTh 3nexkTpuueckoro nosis. [lpunuun cyneprnozuuuu
JJIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu ai1eKTpUYECKUX 3apsloB. ODJIEMEHTAPHBIA 3JeKTpuueckui 3apsan. CrpoeHue
atoma. [IpoBOJHUKH, NUANEKTPUKH U IOJYIPOBOJHUKHU. 3aKOH COXPAHEHHS BJIEKTPUUYECKOTO
3apsaa.

ONEKTPUYECKUH TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUYECKOrO TOKa. McTouHukn
IOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPUUYECKOr0 TOKa (TEIUIOBOE, XUMHYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B METAJUIAX, )KUJKOCTSIX U razax.

Onekrpuueckas nemnb. Cuia Toka. DJIeKTpUUecKoe HapsHKeHne. AMIEpMETP U BOJIBTMETP
B IIENIM NIOCTOSTHHOTO TOKa. COMpOTUBIIEHNE NPOBOJHUKA. Y IENBHOE CONPOTUBIICHUE BEIIECTBA.
3akoH Oma juig yuyacTtka nend. IlociaenoBaTenbHOe U MapajieNbHOE COEAUHEHNE IPOBOIHUKOB.
O/1C B nenu nocrosiHHOro Toka. 3akoH Oma juis monHoi nenu. Ilpasuna Kupxroda. Pacuér
MIPOCTHIX JIEKTPUYECKUX Lenel. HenmHennple 271eMEeHTHI.

PaboTa 1 MOIIHOCTB 3JEKTpUUECKOro Toka. 3akoH J[xoynsa-JleHna. DiekTpuueckue nenu
U MIOTPEOUTENHN HIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

ITocTostHHBIE MarHuThl. B3amMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHutHoe moue.
MarunuTtHOe noJie 3eMJIM U €ro 3Ha4eHHe NS *KU3HU Ha 3emute. OnbIT Dpcreaa. MaruutHoe mosie
aNIeKTpudeckoro Toka. OmeiT Ammnepa. IIpuMeHeHue a51eKTpOMarHuToB B TEXHHKE. [lelicTBue
MarHMTHOTO MOJII Ha IPOBOAHMK ¢ TOKOM. Cuia AMIiepa M OIpENEICHUE €€ HallpaBJICHUS.
ONEeKTpOoABUTaTENb IMOCTOSHHOTO TOKa. Vcmonb30BaHUE 3JIEKTpOABUTATENEed B TEXHHUUECKHUX
YCTPOMCTBAX M HAa TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  anekTpomMarHuTHOM  wHAykuuu. IlpaBuimo  JleHna.
OnextporeHeparop. CrocoObl MOMYyYEHHUsS HIIEKTPHUUECKOW HHEPTruu. DJIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX MCTOYHHKAX DHEPIHU. DKOJOTHYECKHE MpOOSieMbl 3HEPreTUKH. TOIUIMBHbBIE
AIIEMEHTHI U AJIEKTPOMOOHIIH.

Hemoncmpayuu.

OnexTpu3anus Tell.

JIBa posa NeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.



Y CTpolCTBO M ICHCTBHE 3JIEKTPOCKOIIA.

DIEeKTpOCTaTUYECKass UHTYKIIUS.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsiIOB.

MopenupoBaHue CHJIOBBIX JIMHHMA JJIGKTPUYECKOTO TIOJII C IOMOIIBID OyMasKHBIX
CYJITaHOB.

[IpOBOJHUKY U TUBIEKTPHUKH.

W CTOYHHKH TOCTOSHHOTO TOKA.

JlelicTBUA SJIEKTPUYECKOrO TOKA.

DJIEKTPUUYECKUHN TOK B )KHIKOCTH.

I"a30Bblii pas3psa.

N3mepenne cuiibl TOKa aMIepMETPOM.

N3MepeHne 351eKTpUYecKOro HarpsKeHUs: BOJIbTMETPOM.

Peocrat u mara3uH COpOTUBJICHUMN.

BzauMmoeiicTBHe MOCTOSHHBIX MAarHUTOB.

MogennpoBaHre HEBO3MOKHOCTH Pa3/IeCHUs TIOJIF0COB MarHUTA.

MonaenupoBaHue€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

OnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEeKTPOMarHmr.

JlelicTBME MAarHUTHOTO TTOJIS1 HA TPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb MOCTOSHHOTO TOKA.

OnbiThl Dapajes.

DIIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwsie padbomot u onvimol.

OnbITHI 1O HAOTIOIEHUIO ANIEKTPU3ALIUHU Tell IPU COMPUKOCHOBEHUH U UHAYKIIUEH.

Uccnenoanue neicTBUS 3JIEKTPUYECKOTO MOJIA HA MPOBOJHUKUA U TUDJICKTPUKH.

COopka 1 UCIIBITAaHUE ICKTPUUSCKOH TSI MTOCTOSHHOTO TOKA.

WccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, MPOTEKAIOIIETO YEPEe3 PE3UCTOP, OT HAMPSIKEHUS
Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBbIThL, TEMOHCTPUPYIOIIKE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTUBIICHHS] ITPOBOIHUKA
OT €r0 JJIMHBI, TUIOIIA/IA TONIEPEUHOT0 CEYCHUS U MaTepHalia.

Ornpezenenne yaeIbHOTO COTPOTUBIICHUS] IIPOBOIHUKA.

[IpoBepka mpaBuia CIOKEHHS HAIPSHKEHUM MPU MOCIEAOBATEIbBHOM COEIUHEHUHU JIBYX
PE3UCTOPOB.

[TpoBepka mpaBuIa 7151 CUJIBI TOKA TP MapaIeIbHOM COSIMHEHUH PE3UCTOPOB.

Onpenenenne DJIC 1 BHYTPEHHETO CONPOTUBIICHUS HCTOYHUKA TOKA.

[TpoBepka mpasun Kupxroda.

[IpoBepka BbInoHEHUS 3aKkoHa OMa JUIsl HOJTHOM 1eNH.

N3yuenne  BOJBTAMIIEPHBIX  XapPAKTEPUCTHK  HEIMHEWHBIX  DJIEMEHTOB  (JIaMIIbI
HaKaJIMBaHUS WM MOJTYIPOBOJHUKOBOTO JTHO/IA).

Omnpenenenue pabOTHI AMIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.

OrnpezenieHre MOIUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIIAEMON Ha PE3UCTOPE.

Onpenenenne KII/I nHarpeBarens.

HccnenoBanye MarHUTHOTO B3aUMOJIEHCTBYUS OCTOSTHHBIX MAarHUTOB.

W3y4yeHre MarHUTHOTO TIOJISl IIOCTOSTHHBIX MarHUTOB TIPU UX OObETUHEHUH U Pa3eliCHUH.

HccnenoBanue 1eMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



OnBbIThL, TEMOHCTPUPYIOIIHE 3aBUCHUMOCTh CHJIBI B3aWUMOJECHCTBUS KaTyIIKH C TOKOM M
MarHuTa OT CWJIbl M HaIpaBJIE€HUs TOKA B KaTYIIKE U OT HaIM4YUs (OTCYTCTBHUSA) CEpACYHHKA B
KaTyILKE.

N3yuenue aeicTBUSA MarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

KounctpyrnpoBanue u usydenue paboThl AJIEKTPOABUTaATEINS.

N3mepenne KIIJ[ anekTpoaBUuraTenbHON YCTAHOBKH.

OnbITl 1O HKCCIACAOBAHUIO SIBICHHUS AJIEKTPOMArHUTHOM WHAYKIIMU: HCCIEAOBaHUE
W3MEHEHUH 3HAYEHUs U HallpaBJICHUS NHIYKIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexannueckoe ABukeHHe. MarepuanbHas Touka. CrocoObl ONMUCaHHs MEXaHHMYEeCKOIro
JBWDKEHUS: TaOnMuHbIN, rpaduueckuii, ananutuueckuii. Cucrema orcuyéra. OTHOCHTEIBHOCTD
MEXaHUYECKOTO JIBUKEHUS.

BekTopHble BENWYMHBI, ONEpaluMyd C BEKTOpPaMH, MHPOEKIUH BeKTopa. Paamyc-BekTop
MaTepualbHOM TOYKHU, IEPEMEILICHHE Ha MJIOCKOCTH. PaBHOMEpHOE NMPSAMOIMHENHOE IBHKEHUE.
HepaBnomepnoe mnpsimonivHeiiHoe nBwkeHue. CpelnHsss ¥ MIHOBEHHasi CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JBUKCHUHU.

VYckopenue. PaBHOyCKOpEHHOE MPSMOJIMHEHHOE [BIXKEHUE. YCKOpEHUE CBOOOIHOTO
nagenus. Oneitel [Nanunes.

['paduueckas uaTEpIIpETAIUs YCKOPEHUS, CKOPOCTH, IPOUJIEHHOTO ITYyTH U TIEPEMEIICHHS
JUISL IPSAMOJIMHENHOTO JIBH>KEHUS.

JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY.

JIBrkeHue 1o OKpYXHOCTH. JIMHelHas CKOpOCTh, YIJIOBas CKOPOCTb, MEPHUOJ U HaCTOTa
oOpalieHusi Mpu PaBHOMEPHOM JIBIDKEHHHM IO OKPYKHOCTH. CKOpPOCTh M YCKOpEHHE MpHU
JIBI>KEHUH 110 OKPYKHOCTH.

Bexkrop cunel. PaBHOelcTBYIO1IAsA cuita.

Ilepsbiit 3akoH HeroToHa. Bropoi 3akon Herorona. Tperuit 3akoH HeroroHa. IIpuniun
CYNEPIIO3UIUHU CHIL.

Cwia ympyroctu. 3akoH ['yka. Cwiia TpeHMs: cujia TPEHUS CKOJIBKEHHS, CHJIa TPEHHS
noKosi, Ipyrue Buasl Tperus. Koaddunment tpenus.

JIBr>KeHUE Te MO OKPYKHOCTHU MO IEHCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymm u nogpémHuas cuiia kpeuia. CoBpeMEHHBIE JIETaTENbHBIE almapatkl, Cyaa
Ha TOJBOJHBIX KPBUIbSIX, AHTHUKPBUIO HAa CKOPOCTHBIX aBTOMOOWISX. J[BHKeHHME Toe3ja Ha
MarHUTHOM MOAYIIKE.

Cuita TSKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. J[BUKEHUE Tell BOKPYT IPAaBUTALMOHHOTO
neHTpa (B Tom uncie rianet Bokpyr Conaia). [lepas kocmudeckas ckopoctb. HeBecomocTs n
Meperpy3KH.

PaBHOBecue MaTepuanbHOU TOUKH. AOCOMOTHO TBEPIOE Teno. PaBHOBecue TBEPIOTO Tena
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tenma. M3meHnenwe wummnynbca. WMmnynbc cuibl. YOpyroe W HEYNpyroe
B3aUMO/ICCTBHE. 3aKOHBI U3MEHEHUS U COXPAHEHHS UMITYJIbca. PeakTUBHOE JBUKECHUE.

Mexannueckass paboTa U MOIIHOCTh. PaboTa cHll TSDKECTH, ympyroctd, TpeHus. CBsi3b
sHepruu u paboTel. [loTeHmmManpHas SHEPrus Teia, MOJHSATOTO HaJ TMOBEPXHOCTBHIO 3EMIIH.



[ToreHmanbHas sHeprus cxatoil npyxunbl. Kunernueckas sneprus. Teopema 0 KHHETHYECKOU
SHEPruM. 3aKOH U3MEHEHUSI U COXPAHEHHSI MEXaHUUECKON SHEPTUH.

Hemoncmpayuu.

Habmroienne MexaHn4eckoro JBUKEHHS Tejla OTHOCUTENBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHHE MyTeN U TPAEKTOPHM IBH>XKEHHS OJJHOTO U TOT'O K€ TeJla OTHOCUTEIBHO Pa3HBIX
TE€J OTCYETA.

W3mepeHne cKopocTy U YCKOPEHHUS IIPSMOJIMHENHOTO IBUKEHHUS.

HccenenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBHXKCHHUS.

Habmroienue 1BH>KeHUs Tella 0 OKPYKHOCTH.

HabumronneHne MexaHMYECKMX SIBJIEHUMH, NMPOUCXOJAIIMX B cUCTeMe oTcuéra «Temexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBYKEHUH OTHOCUTENIFHO KaOnHeTa (PU3HUKH.

HabGmionenue paBHOBecHsl Tell, CBOOOJHOTO TMaJeHUs, KojeOaHUs MasTHHUKA B
WHEPUUAIBbHBIX CUCTEMAX KaK IMOATBEPKACHUE PUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTb YCKOPEHMS T€JIa OT €r0 MACChl U JIEHCTBYIOIIEH Ha HETO CUJIBL.

Habumronenne paBeHcTBa CUJl IPU B3aUMO/IEWCTBUU TEJL.

N3meHenue Beca Tena npyu yCKOPEHHOM JIBH)KEHHH.

[lepenaya nMmynbca Ipu B3aUMOJEHCTBUU TEI.

[TpeoOpa3zoBaHus SHEPTUM NIPU B3aUMOAECHCTBUH TEll.

CoxpaHeHue UMITyJIbCa TP a0COIIOTHO HEYIPYTOM B3aMMOACHCTBHH.

CoxpaHeHue UMIyJibca Mpu ypyroM B3auMoO/ICHCTBUU.

Habntoienue peakTHBHOTO IBHKEHUS.

CoxpaHeHue 3Hepruu Npu CBOOOTHOM IMaJICHUH.

CoxpaHeHue 3Hepruu npu JBUKEHUU Teja M0 JeHCTBUEM NPYKUHBI.

Jlabopamopnwvie pabomot u onvimeul.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JajdbHEHIIEro paBHOMEPHOI'O IBUKEHHUS IIapuKa
WIH TEJIEKKHU.

Omnpenenenne cpenHed CKOPOCTH CKOJBXEHHS Opycka WM JABWKEHMS IIapUKa IO
HAKJIOHHOM INIOCKOCTH.

OnpeneneHue yCKOpEHHs Tela IPU DPABHOYCKOPEHHOM JIBJKEHHUM II0 HAKJIOHHOMU
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM JIB)KEHUH 0€3
Ha4yaJIbHOU CKOPOCTH.

[TpoBepka runmoTe3bl: €ciid MpU PaBHOYCKOPEHHOM JIBUKEHHMM 0€3 HauyalbHOM CKOPOCTH
IyTH OTHOCSITCS KaK Psii HEYETHBIX YUCEIl, TO BpEMEHA OJINHAKOBBHI.

Hccnenoanue IBUXEHUS Teja, OPOIIEHHOTO TOJI YIJIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMaJIbHOTO JaBJICHHUS.

Omnpenenenne kodhdueHTa TPEHUS CKOJIbKEHUS.

Ornpenenenne )KECTKOCTH MPYKUHBI.

HccnenoBanue 3aBUCMMOCTH CHUJIBI YIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTENEHU
neGopMaluu NpyKHUHBI.

Onpenenenue paboOThl CUJIBI  TPEHUS MNP PABHOMEPHOM JIBUKEHUM Tela 110
TOPU30HTAIILHON TOBEPXHOCTH.

Onpenenenne pabOThl CHUJIBI YOPYTOCTH HpU TMOABEME TIpy3a C HCHOJIb30BaHUEM
HEMOABM)KHOTO U TMOABHKHOTO OJIOKOB.

Pa3nesn 9. Mexanndeckue Kos1e0aHUs1 M BOJIHBI.



KonebGarenbHoe nBwkenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHMIA: TMEpUO, 4YacToTa,
ammuTyaa. ['apmonnueckue xonebanus. 3aryxatouiue Konebanus. BeiHyXIeHHBIE KoJIeOaHMsI.
Pe3onanc.

Matematuueckuil ¥ NpyXUHHBIA MasTHUKH. [IpeBpalienre sHepruu npu KojaedaTreabHOM
JIBUKCHHH.

Mexanuueckue BoJHBL. [IpononbHble W mornepeuHble BoJIHBL. CBONCTBA MEXaHMYECKHX
BOJH: uHTepdepeHIMs u audpakuus. JIMHA BOJHBEI M CKOPOCTh €€ paclpoCTpaHEHHs.
MexaHuuyeckue BOJIHBI B TBEPAOM Telle, CECMUYECKUE BOJIHBI.

3Byk. PacnpocTpanenue u oTpakeHue 3Byka. [ pOMKOCTb 3ByKa U BbICOTa TOHA. Pe3oHaHc
B akyctuke. MuH]pa3Byk u ynpTpa3Byk. Mcmonp3oBaHHME yIAbTPa3ByKa B COBPEMEHHBIX
TEXHOJIOTHUSIX.

Hemoncmpayuu.

Habmoienue xonebanuii Tei noj AeHCTBUEM CHUIIBI TSYKECTH U CUIIBI YIIPYTOCTH.

Habmionenue xonebanuii rpy3a Ha HUTH U Ha IIPY>KUHE.

Haburonenne BbIHYX/I€HHBIX KOeOaHUI 1 pe30HaHca.

PacnipocTpanenre npoAoiabHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).

Habmtonenue unrepdepeHny u AMPpakivuy BOJIH Ha TOBEPXHOCTH BOJBI.

Habumronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT 4aCTOTBHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie pabomot u onvimeul.

Omnpenenenue 4acToThl U Meproia KoineOaHui MaTeMaTHYecKOro MasTHHKA.

Omnpenenenne 4acToThl U Iepro/ia KoieOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH MTEPHO/Ia KOJICOAHUH rpy3a Ha HUTH OT JJIMHBI HATH.

HccnenoBanue 3aBUCUMOCTH TepHoAa KoONeOAHWI MPYXKUHHOTO MasTHHUKA OT MaccChl
rpysa.

[TpoBepka HE3aBHCUMOCTH MEPHOAA KOJeOaHUil Tpy3a, MOABEIICHHOTO K JIEHTE, OT MacChI
rpysa.

OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTH NEPHO/1a KOJICOAHUH MPYKUHHOTO MasiTHUKA OT
MAacchl Ipy3a 1 JKECTKOCTH MPYKUHBI.

W3mepenne yckopeHus cBOOOAHOIO MaJAeHHUS.

Pa3nen 10. DiieKTpOMarHuTHoOe 1M0Jie M 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEKTPOMarHUTHOE INOJIE. JJIEKTPOMAarHUTHbIE BOJHBL. (CBONMCTBAa 3JIEKTPOMAarHUTHBIX
BoJH. [lIkana 31eKTpOMarHuTHBIX BOJH. Mcrionb30BaHUE 2JEKTPOMAarHUTHBIX BOJIH JJIE COTOBOM
cBsa3u. Paguonoxamus. KocMuueckas cBs3b.

DnekTpoMarHuTHas Tmpupoga cBeta. CKopocTh cBeTa. BonHOBBIE CBOWCTBA CBeETa:
uHTEephepeHIMs U AU(PaKIHsL.

Hemoncmpayuu.

CBoIICTBA 2JIEKTPOMArHUTHBIX BOJIH.

WnTepdepenius u qudpaxkus cBeta.

Jlabopamopuvie pabomul u onvimol.

N3yueHne cBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TeNe(oHa.

[TpoBenenHue ONMBITOB IO HAOIOIEHNIO HHTEp(EepeHINH U TU(PAKIIIHN CBETA.

Pa3zpnen 11. CBeroBbIe siBICHHS.

JlyueBas mMozenp cBeTa U reomerpuyeckas onrtuka. Mcrounuku ceera. [IpsmonuneiiHoe
pacnpoctpanenue ceera. 3atmeHus Comnua u Jlynsl. Otpaxenue cera. [lnmockoe 3epkalo.
3akoH oTpaxeHus cera. [locrpoenne n3o0paxeHnii, cChopMUPOBAHHBIX 3€PKATIOM.



[Ipenomnenune cBera. 3akoH mnpenomiieHHss cBeta. [loHOe OTpakeHHWe CBeTa.
Hcnonb3oBaHKe MOTHOTO OTPAXKEHHS B OITHYECKUX CBETOBOJIAX, ONITOBOJIOKOHHAS CBSI3b.

Jlunza, xon mydeir B nuH3e. Dopmyna ToHKOW IWH3BL I[locTpoeHue H300pakeHUH,
chOpMUPOBAHHBIX TOHKOM JHMH30M. Omntuueckas cucrtema (oToamnmnapara, MHUKpPOCKONa U
Teneckona. I'na3, kak onTuyeckas cucteMa. bam3opykocTs U 1abHO30PKOCTb.

Pasnoxenne 6enoro ceera B ciektp. OnbiTel HetoToHa. Clio)keHue CrieKTpaIbHBIX [[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

[IpsiMonuHEITHOE pacpOCTpaHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenue n300paXKeHHIA B TUIOCKOM 3€pKalie.

[Ipenomnenue caera.

ONOTUYECKUN CBETOBO/I.

Xon styueit B coOnparomei Junse.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tomyuenue n300pakeHU C MOMOIIBIO JTUH3.

[Tpunuun neiictBus GporoanmnapaTa, MUKPOCKOIIA U TEIECKOIA.

Mopens rnasa.

Paznoxxenue 6enoro ceera B CEKTP.

[Toryuenue 6em0ro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwsie pabomot u onvimeol.

HccnenoBanue 3aBUCUMOCTH YIJla OTPAKEHUsI CBETOBOTO JIy4ya OT yrJia MaJeHusl.

N3ydeHue cBOMCTB U300pakeHUs B IUIOCKOM 3€pKaJle.

HccnenoBanue 3aBUCMMOCTH YIUIa IPEJIOMJIEHMS OT YIia NMAJEHUsT CBETOBOIO Jiyya Ha
TPAHUILIE «BO3LYX—CTEKIIO».

[Toryuenue n300pakeHUIA C TIOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne GHOKyCHOrO pacCTOSTHUS M ONITHYECKON CHIIBI COOMPAIOLEei INH3HI.

OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnpITHl 1O BOCTIPUSTHIO I[BETa MPEAMETOB MpPH UX HAOMIOACHUU 4Yepe3 I[BETOBBIC
(GWIBTPBL.

Pa3nen 12. KBantoBble siBJIeHUS.

OmnswiTel Pesepdopaa u mnanerapuas monenb aroma. Moaens atoma bopa. Mcnyckanue u
MOTJIONIEeHHE cBeTa aTOMOM. KBaHThI. JInHEeHyaThie CIEKTPHI.

PanuoaktuBHOCTh. AJbda-, Oeta- W ramma-uznydeHus. CTpoeHHE AaTOMHOTO Sfpa.
Hyknonnass momens aromHoro sigpa. M3otomsl. PaanoaktuBHbE mpeBpameHus. Ilepuop
noyiypacrnaaa aToMHbIX sijep. JlelicTBUe paIMOaKTUBHBIX H3JIyYEHHIl HAa KUBBIE OpPraHU3MBbI.
3amura OT paluOaKTUBHOTO U3TyYEHHUS.

SnepHbie peakiy. 3aKOHbI COXpPaHEHMsI 3apSAA0BOIO U MACCOBOTO YHCEN. DHEPIUsl CBSI3U
aToMHbIX siep. CBs3p Macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjep. Mcrounuku
sHeprun ConHua W 3BE3N. SnepHas »HepreTvka. OKOJOTHYECKHE NpoOJIeMbl sSAepHOM
DHEPrETHUKHU.

Hemoncmpayuu.

CrieKkTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

CrexTpsl pa3IuyHbIX T'a30B.

CnexTp Bogopo/a.

Habmroienue TpekoB B kamepe Bubcona.



PaboTa cuérunka HOHU3HPYIONTUX U3TyUEHUH.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U MIPOAYKTOB.

Jlabopamopuvie pabomsl u onvimol.

Habmroienue CruomHbIX ¥ IMHEHYAThIX CIEKTPOB U3ITy4EHUSI.

HccnenoBanne TPEKOB: HU3MEPEHHE OSHEPrUM YacTUIBI 1O TOPMO3HOMY MYTH (110
dororpadusm).

W3mepenue paanoakTuBHOTO (hoHa.

IHoBTOPHUTEIBbHO-00001IAKOIUI MOTYJIb.

[ToBTOpUTENBEHO-0000IIAIOMIMN  MOAY/Ab  MpelHa3HaueH [UIsl CUCTeMaTH3alud U
0000111IeHNsT TPEMETHOTO COJICPKAHMS U OTBITA JIEATEIIbHOCTH, IPUOOPETEHHOTO MPU U3yYCHUN
BCEro Kypca (U3MKH yriIyONEHHOTO YpPOBHS, a TaKKe sl MOJATOTOBKHM K OCHOBHOMY
rocy/1apCTBEHHOMY 2K3aMeHY 110 (pU3HKeE.

B npouecce u3ydeHust JaHHOTO MOAYJISl PEAIU3YIOTCS U MOIYYaroT JajbHENIee pa3BUTHE
yueOHble [JEHCTBUS, OOECIEUMBAIOIINE JOCTHKEHUE NPEIMETHBIX M  METaNpPEAMETHBIX
pe3yabTaToB 00y4deHus, (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOW T'PaMOTHOCTU: OOBSICHEHHE H
OTHCaHUE SIBJICHUN Ha OCHOBE NMPUMEHEHUs (PU3NUYECKUX 3HAHUM, HCCIEA0BATEIbCKUE JEHCTBHS
(BBIIBMIKEHHE THIOTE3, MOCTAHOBKA IEJIM W IUIAHUPOBAHHME WCCIENOBAHUS, aHAJIN3 JAHHBIX U
[I0JIy4YE€HUE BBIBOJIOB).

[TpenmourutenbHOl (HOpMON OCBOEHHS MOAYJS SABISETCS MPaKTUKyM, Iporpamma
KOTOPOI'O BKJIFOYAET:

peleHre 3a7a4d, OTHOCSIIUXCS K Pa3lUYHbIM paslielaM U TeMaMm Kypca (U3UKHU, B TOM
YHClie 33]1a4, UHTETPUPYIOLINX COJIEPKaHNUE Pa3HBIX pa3JieioB;

BBITIOJIHEHHE JTA00OPATOPHBIX pabOT M OMBITOB (BKIIIOYAst padOTHI M OTBITHI U3 TIEpEYHEH K
pazzenaM Kypca) B YCIOBHUSX CaMOCTOSTEIBHOIO IUIAHUPOBAHUS MPOBEACHUS HCCIEAOBaHUSA,
BbIOOpA U 00OCHOBAHUS METOJIa U3MEPEHUSI BETUYMH, COOPKU IKCIIEPUMEHTAIbHON YCTAHOBKH;

BBITNIOJIHEHHE NPOOIEMHBIX 33/1aHUN TPAKTUKO-OPUEHTUPOBAHHOIO XapaKkTepa (3aJaHus 1o
€CTECTBEHHO-HAyYHON I'PaMOTHOCTH ), B TOM YHCJI€ 3aJJaHUI ¢ MEXIPEIMETHBIM COJEPKaHUEM;

paboTy Hajq TPYNNOBBIMH WIM WHIUBUIYaJbHBIMA TPOEKTAMH, CBSI3aHHBIMU C
coJiepKaHueM Kypca (PU3HKH.

N3ydyeHre moBTOPUTENbHO-0000IIAIOIIEr0 MOAYISI MOXKET 3aKaHUMBATHCS NPOBEIECHUEM
JTUAarHOCTHYECKOM paboThl 3a Kypc (U3UKH YIIyOJEHHOTO YpPOBHS, BKIIIOYAIOIICH 3aaHuUs
pPa3sHOrO YPOBHS CJIO)KHOCTU. Pe3ynbTaThl BBINOJIHEHUS JAMAarHOCTHYECKOM paboThl MOTYT
MIOKa3bIBaTh CTETIEHb TOTOBHOCTU OOYYAIOUIMXCS K OCHOBHOMY T'OCYJapCTBEHHOMY 9K3aMEHY 110
¢usznke, a TaKKe CBUICTEIbCTBOBaTbH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAy4HOM
IPaMOTHOCTH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE
HA YI'VIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha
JOCTHKEHUE TMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynprate usyuenuss (U3MKM Ha YpPOBHE OCHOBHOIO o00IIero oOpa3oBaHUS Y
oOyugatomerocst 0yayT chOpMUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YJIbTAThl B YACTH:
e [)nampuomuueckozo 60cCRUmMAaHUA:

MPOSIBIICHUE MHTEPEca K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (pr3mieckoi
HaYKH;

[EHHOCTHOE OTHOIIEHHE K IOCTH)KEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;

o 2)2parcco0anckoz2o u OyxXo8HO-HpPABCMEEHHO20 60CHUMAHUA:

TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCY>KICHHH OOLIECTBEHHO 3HAYUMBIX U STUUYECKHX
po0JIeM, CBSA3aHHBIX C PAKTHYECKUM TPUMEHEHHUEM JTOCTHKCHUN (DU3HKWY;

OCO3HAHUE BAKHOCTH MOPAIbHO-3TUUECKUX MPUHIIUAIIOB B JIEATEILHOCTH YUYEHOTO;

e 3)acmemuueckozo 60CNRUMAHUS:

BOCTIPUATHE ICTETUYCCKMX KadecTB (pU3MUECKOW HAyKd: e€ rapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uyennocmu HAYUHO20 NOZHAHUA:

OCO3HAaHHE LEHHOCTU (PU3MYECKONW HAayKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHWs MHpA,
OCHOBBI Pa3BUTHSI TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI,

OpUEHTALMS B JCSATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4HBIX MPEICTaBICHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS IPUPO/IBI;

pa3BUTHE HAYYHOU JTF0O03HATEIHHOCTH, MHTEPECa K UCCIIEeI0BATENIbCKON AeSITETbHOCTH;
®  5)popmuposanus Kyaomypel 300p06bA U IMOUUOHATLHOZ0 O1A2ONOYHUA:

OCO3HaHHE IIEHHOCTH 0e30MacHOro o0pa3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BAXKHOCTH MPaBUII O€30ITaCHOTO TTOBEACHUS Ha TPAHCIIOPTE, HA TOPOrax, ¢ MIEKTPHUIECKUM
Y TEIJIOBBIM 00OPY/I0BAHHEM B JIOMAIITHUX YCIOBUSAX;

c(hOpMUPOBAHHOCTh HaBbIKa pediekcuu, MpU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
K€ TIpaBa y pyroro 4eioBeKa;
®  6)mpyooeozo éocnumanus:

AKTUBHOE y4acTHE B PEIICHHH MPaKTUYECKUX 3a/ad (B paMKax CEMbH, 00pa3oBaTeIbHOU
OpraHu3aIy, ropoja, Kpasi) TEXHOJIOTHYECKON M COLMAbHON HANPaBICHHOCTH, TPEOYIOIINX B
TOM 4YHCIIe U (PU3NIECKUX 3HAHU,

UHTEpPEC K MPAKTHUYECKOMY U3YUCHHIO MPOECCHii, CBI3aHHBIX ¢ (DU3HUKOIA;

e 7)IK0102U4eCKO20 60CNUMAHUA:

OpUEHTAIlsl Ha TpUMEHeHHe (U3MYECKUX 3HAHUU IS pelieHus 3agad B o0yacTu
OKPY’KaloIllel Cpejibl, MIaHUPOBAHUSI MOCTYNKOB U OLEHKH MX BO3MOXKHBIX IMOCJEICTBUI st
OKpYKalolleu cpeibl;

OCO3HAHUE TJIO0ABHOTO XapaKkTepa KOJIOTHIYECKUX MPOOJIeM U MyTeH MX PEIICHHS;

e  8)adanmayuu K USMEHAIOUWUMCA YCI0BUAM COUUATILHOU U RPUPOOHOIL CPedbl:

MOTPEOHOCTh BO B3aUMOJCUCTBUM TIPU BBITIOJHEHUUW WCCIEAOBAaHUNH U TPOEKTOB
(bu3MYECKOM HAMIPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JIPYTHUX;



MOBBIIIICHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTUICCKYIO JACSITeIbHOCTD;

NOTPeOHOCTh B JOPMUPOBAHUHU HOBBIX 3HAHWH, YMEHHUI (POPMYIHUPOBAThH MU, MIOHSTUS,
TUTIOTE3bI 0 (PU3HUECKUX OOBEKTaX U SBJICHHUSIX;

OCO3HaHHE ACPUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH B 00JIaCTH (DU3HKH;

IUTAHUPOBAHKME CBOETO PA3BUTHS B MPUOOPETCHUN HOBBIX (PM3UYCCKUX 3HAHUI;

CTpEeMJICHHE aHAJTM3UPOBATh U BBISBISTH B3AMMOCBSI3HM MPUPOIBI, OOIIECTBA M IKOHOMHUKH,
B TOM YHCIIE C HCIIOIh30BaHUEM (PU3NICCKUX 3HAHUM;

OIICHKA CBOMX JICHCTBUH C y4ETOM BIIMSHHS HAa OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX
ri100aJIbHBIX MTOCIEACTBHM.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl IO (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOydatomerocs OyayT c(hOpMUPOBaHBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHblEe Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCcalbHbIe yueOHbIE NEUCTBUS, PETYISTUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

IMo3naBaTe/IbHbIe YHUBepPCAIbHbIEe yueOHbIe 1eiicTBUSA
Ba3oBble 1oruveckue aeicTBUA:

BBISBIIATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKM OOBEKTOB  (SABICHMIA),
KJaccu(puIUpoBaTh UX;

BBISIBIISITh 3aKOHOMEPHOCTH M IPOTHBOPEUYUS B pacCMaTPUBAaEMBIX (aKTax, NAaHHBIX U
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

BBISIBJIATh IPUYMHHO-CJIEJICTBEHHbIE CBSI3M IPU H3Y4eHUU (U3NYECKUX SBJICHUH U
IPOLIECCOB, JIeNIaTh BHIBOJIBI C UCIIOJIb30BAHUEM JIETYKTUBHBIX U MHIYKTUBHBIX YMO3aK/IIOUEHHH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEITHUYHH,

CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pemieHus yueOHoW (u3nueckoi 3agaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHUs, BHIOOp HauboJee MOIXOISAIIEro ¢ y4ETOM CaMOCTOSTEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarTesbcKue IeiiCTBUS:

HCTIOJIF30BaTh BOIIPOCHI KaK MCCIIEIOBATEICKUI HHCTPYMEHT ITIO3HAHHS,

IPOBOJUTH MO CAMOCTOSATENBHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOXHBIH (U3UUECKUi
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHUE (PU3UYECKOTO SIBICHUS;

OLICHMBATh HAa TPUMEHHMOCTb M JOCTOBEPHOCTH HH(OpMAINIO, TOJYYCHHYIO B XOJE
UCCIIEIOBAaHHS WIIH YKCTIEPUMEHTA;

CaMOCTOSTENIbHO (hOpMYyIUpPOBaTh 000OIIEHNsT M BBIBOJIBI MO pe3yJIbTaTaM MPOBEIEHHOTO
HaOJII0IeHNUS, OIIbITA, UCCIICOBAHMS;

MPOTHO3UPOBATh BO3MOXKHOE JAIbHEHIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TaKXKe
BBIJIBUTATH TIPEATIONIOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:

OPUMEHATHh pa3JIMYHble METOAbI, WHCTPYMEHThl M 3alpochl MpHU TOUCKE M OTOOpe
nH(pOpMallMU WIK JaHHBIX ¢ Y4ETOM IpeaIoKeHHOW yueOHo! (hu3nueckoi 3a1auu;

aHATM3UPOBaTh, CUCTEMATH3MPOBATh M WHTEPIPETHPOBATH WHPOPMALHUIO PA3TUIHBIX
BUJIOB U (pOPM IPECTABICHHUS;

OLIEHUBATh HAJEKHOCTh MHPOPMALUU O KPUTEPHUSM, MPEUIOKEHHBIM YUYUTENIeM WU
c(OPMYITHPOBAHHBIM CAMOCTOSTEIIEHO;



CaMOCTOSITEIbHO BBIOMpaTh ONTUMAJbHYIO (QopMy TpeAcCTaBiICHUS WHPOPMALUHA U
WLTIOCTPUPOBATH pellacMble 3aaud HECIIOKHBIMU CXEMaMH, TharpaMMaMi, HHOU Tpadukoi u
X KOMOMHAIUSMH.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

B X0JIe 00CYKJeHHs YUeOHOTro MaTepHaia, pe3yabTaToB JJA0OPaTOPHBIX pabOT M MPOEKTOB
3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXIaeMOW TEMbl M BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha
pelleHure 3a7auu U NoepKaHue 01aroxxenareIbHOCTH OOLICHHUS;

COMOCTABJISAITh CBOU CYXKJEHHUS C CYXKIGHUSMU JPYIMX YYaCTHUKOB JHAJIOra,
0OHapyXUBaTh pPa3IM4Me U CXOJCTBO MO3ULUII;

BBIPAXKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEJCTaBISATH  PE3yJbTaTbl  BBIIOJHEHHOTO  ()U3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMSI, IPOEKTA);

MOHUMATh ¥ UCIOJIh30BaTh MPEUMYIIECTBA KOMAHJIHON W MHIUBUAYaTbHOW pabOTHI IpU
pelIeHNH KOHKPETHON (pu3HUecKoi MpoOIembl;

NPUHUMATh LIETH COBMECTHON JESTeNbHOCTH, OPraHU30BbIBaTh JACWCTBUS 1O €&
JOCTHKEHUIO: PaclpelieNsiTh PO, 00CYKIaTh MPOLIECCHl U PE3YNIbTaThl COBMECTHON paboThI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

BBINIOJIHATh CBOIO YAacThb pabOThI, JOCTUrasi KaueCTBEHHOI'O pe3yjbTaTa IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JICUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;

OLICHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIUN MPOAYKT MO KPUTEPHUSAM, CAMOCTOSTEIBHO
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHUMOICHCTBHSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS
Camoopranu3anus:

BBISBJISITH MPOOJIEMBbl B JKU3HEHHBIX U YY4EOHBIX CUTyalUsX, TPEOYIOIIMX AJIs pElleHUs
(bu3nyecCKuX 3HAHMI;

OPUEHTHPOBAThCSI B pPa3IMYHBIX MOAXOJAaX TNPUHATHS peleHud (MHAWBUIYAIbHOE,
NPUHATHE PELICHNs B TPYIIE, IPUHATHE PEILICHHUH IpyIoi);

CaMOCTOSITENIbHO COCTABJISITh QITOPUTM pELIeHUS (QU3MYECKOW 3ajauyd WM IUIaH
UCCIIEIOBaHUSI €  Y4€TOM HMEIOLIUXCS PECYpcOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHPOBATh MIPeIaraéMble BApUaHThI PEIIEHUM;

JienaTh BEIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJVIEKT:

JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYallUH U IpeiaraTh IJ1aH e€ H3MEHEHHUS,

OOBSICHATh MPUYMHBI JTOCTHKEHUS (HEJOCTM)KEHUS) Pe3yJbTaTOB JEATENbHOCTH, J1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JESATENBHOCTH (B TOM YHCII€ B XOJ BBIIOJHEHUS (PU3NYECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBILIUXCS CUTYalluH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LENH U YCIOBUM.

CTaBUTh ce0s Ha MECTO APYroro 4ejoBeKa B XOJAE CIOpa WM JUCKYCCHUM HAa Hay4HYIO
TeMy, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOrO.

NpU3HaBaTh CBOE TMpaBO Ha OIIMOKY IpH pelIeHuH (U3MYeCKUX 3a7ady WIA B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE 5K€ IIPABO APYTOro.



INPEJIMETHBIE PE3YJIBTATDBI

K xonHmy oOyueHust ¢ 7 Knacce npenMeTHBIE pe3yiabTaThl Ha YIIyOJIEHHOM YPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHHUI:

UCMOJIb30BaTh  IMOHATUA: (U3MUECKME U  XUMMUYECKHE SBJIEHHUS, HAOIIOJECHHUE,
HKCIEPUMEHT, MOJIeIb, TUTIOTE3a, EANHUIIBI (PU3NYECKUX BEIUYHH, aTOM, MOJIEKYJa, arperaTHbe
COCTOSIHUSL ~ BellecTBa (TBEpHOE, JKUIKOE, TIa3000pa3HOE), MEXAHWYECKOE JIBUJKEHUE
(paBHOMEpHOE, HEPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAeKTOpHs, paBHOJEHCTBYIOIIAs CHJI,
negopmanus (ynpyras, aacTu4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

YBEpEHHO pa3nuyaTh sBieHUs (nudQy3us, TEMIOBOE ABWKEHHE YaCTHUI] BEIIECTBA,
paBHOMEpPHOE JBIDKEHHE, HEPAaBHOMEPHOE [BW)KCHHE, WHEpLHUs, B3aHMMOJACUCTBUE Tell,
paBHOBecHE TBEPABIX TeJ C 3aKPEMJIEHHOH OChbIO BpalleHHUs, Nepegada JaBIeHUs TBEPIbIMU
TeJIaMH, JKUIKOCTAMH M Ta3aMM, aTMoc(epHOe [aBJECHUE; IUIaBaHUE TeJl, IPEeBpaLCHUs
MEXaHUYECKOW SHEPruH) MO OMHMCAHUIO HMX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh INPOSBICHUE W3YYEHHBIX (PU3MUECKUX SIBIICHHM B OKpyXarolem Mmupe (B
TOM 4Hclie (PU3NYECKHE SIBIICHUS B IPUPOJIE: IPUMEPHI IBUKEHHUS C Pa3IMYHBIMU CKOPOCTSIMH B
KUBOW W HEXHMBOH NPUPOAE, NEHCTBUE CHII TSHKECTH, TPEHUS, YIPYTOCTH B PUPOJAE U TEXHUKE,
BIMSIHAE aTMOC(EPHOTO [ABJICHUS HA J>KUBOM OpraHu3M, IUIaBaHHE pPBIO, phIYard B Tele
4eJI0BEKa), IPU 3TOM IEePEeBOIUTh NPAKTUYECKYIO 3a/lauy B Y4eOHYIO, BBIACIATH CYIIECTBEHHbIE
cBoMcTBa (MPU3HAKHN) (PU3HUECKUX SBICHHM;

OIKCHIBATh M3YYEHHBIC CBOWCTBA TeN M (U3UYECKUE SIBJICHUSA, UCHOJB3Ys (PHU3MUecKue
BeNMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEMs, IyTh, CPEAHSS CKOPOCTh, CHIIA
yIPYroCTH, CUJIa TSDKECTH, BEC Teja, CHJla TPEHMs, AaBJIeHUE TBEPAOro Tela, JaBjlIeHUe CTo0a
KHUJIKOCTH, BBITAJIKMBAIOLIAsl CHJIa, MEXaHHWYecKas paboTa, MOIIHOCTb, IJIEUO CHJIbI, MOMEHT
CHIIBI, KOA(Q(UIMEHT IMOJIE3HOTO JEHCTBHS MEXaHH3MOB, KHHETHYECKas W IOTCHUIUAIbHAS
DHEPTHs), IPH ONMHUCAHUH MPABUIBHO TPAKTOBATH (PH3MUECKUI CMBICT MCIOIB3YEMbIX BEIWYHH,
uX OOO3HAYeHHMS M EAMHUIBI (U3UYECKUX BEIUYMH, HAXOJUTH (OPMYIbI, CBSA3bIBAIOIINE
JAaHHYI0 (DU3MUYECKYI0 BEIWYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTh TIpadUKH H3YyYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEITHUNH;

XapaKTepru30BaTh CBOWCTBA Tell, (U3NUYECKHUE SBICHHUS M MPOIECCHI, UCTIOIB3Ys MpaBHUiia
CJIO’KEHUS CHJI (BAOJIb OJHOM NpsAMoOii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUiIo
paBHOBecHsI pbruara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHs MEXaHUUYECKOM
DHEpPTUW, TpPH O3TOM JaBaTh CJOBECHYIO (OPMYIHMPOBKY 3aKOHa M 3allMCBIBaTh €ro
MaTeMaTHYECKOE BBIpaKCHHUE;

CTPOUTH MPOCThIE (PU3MUECKUE MOJENIN peabHBIX OOBEKTOB, NMPOLIECCOB M SBJICHUH,
BBIJICJIATE TNPU 3TOM CYIIECTBEHHBbIE U BTOPOCTENEHHBIE CBOWCTBA OOBEKTOB, IPOLECCOB,
SIBIICHU, TPUMEHATHh (PU3UIECKUE MOJIENN I OOBSICHEHUS (PU3MUYECKHIX MPOIIECCOB U PEIICHUS
y4eOHBIX 3a7a4;

OOBSICHATh (PU3MUECKUE SBJICHHUS, MPOLECCH U CBOMCTBA TN, B TOM YHUCIIE B KOHTEKCTE
CUTyallui NPaKTHUKO-OPHEHTUPOBAHHOIO XapakTepa, M pellaTh KaueCTBEHHBIE 3a/laud, B TOM
qriciie TPeOYyIoIe YUCISHHOTO OIEHUBAHUS XapaKTePHBIX 3HAYCHUN (DU3UIECKUX BEITHMUNH, TIPU
ATOM BBIOMPATh aJIEKBATHYIO (PH3MUECKYIO MOJEIH, BBISBISATH MIPUYNHHO-CIICICTBEHHBIC CBS3H U
BBICTPAaWBaTh JIOTMYECKYIO LIEMOYKY PpacCyXJIE€HUIl C Omopoil Ha H3yuyeHHbIE CBOWCTBA
¢bu3nuecKux sBICHHUH, GU3NUECKHE 3aKOHbI, 3AKOHOMEPHOCTH U MOJETIH;



pemarh pacuéTHple 3adaud (B 2—3 NEWCTBHUS) MO H3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpasi aJeKBaTHYI0 (U3MYECKYI0 MOJENb, C HCIOJIb30BaHUEM 3aKOHOB U  (opmyi,
CBSI3BIBAIOIIMX (DU3MYECKHE BEIMYMHBI, 3alMCHIBATH KPATKOE YCIOBHE U Pa3BEPHYTOE PEIICHHUE
3aJ]auM, BBISBISATH HEIOCTAIOLINME WJIM H30BITOYHBIE JaHHBIE, 0OOCHOBBIBATH BBHIOOP MeETOJA
pelieHus 3aJayd, MCIONb30BaTh CIPAaBOYHBbIC JIaHHbBIE, MPOBOJAMTH MaTeMaTHYECKUe
npeoOpa3oBaHusl U pacuéThl, OLIEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAYEeHUs (PU3NIECKON
BEJIMYMHBI M ONPEACTATh Pa3MEpHOCTh (U3UYECKON BEIMYMHBI, TMOITYYEHHOW NpPU pPELICHUU
3a]a4u;

pacro3HaBath nMpoOIeMbl, KOTOPbIE MOXKHO PELIUTh IPU MOMOIIU (U3UYECKUX METOOB, U
npeyiaraTb OPUEHTUPOBOYHBIN CIIOCOO peIIeHUs,, B OMHCAHUM HMCCIEJOBAHUS PACIO3HABATH
POBEPSEMOE TPEANONI0KEHUE (TUIIOTE3Y), HHTEPIPETHPOBATH OJTYYEHHBINA PE3yIbTaT;

IIPOBOAMTD OMBITHI IO HAOIIOJECHUIO (PU3NYECKUX SBICHUIN WM (PU3NUECKUX CBOWCTB Tell
(muddy3usa, TemnIoBoe paclIUpeHHE Ta30B, SBICHUE WHEPIHH, W3MEHEHHE CKOPOCTH IIpH
B3aMMOJICHICTBUM TeN, TMepefada MJaBJICHHsS >KUIKOCTBIO M Ta30M, IPOSBICHHUE JEHCTBUS
aTMOC(EepHOTO JaBJICHHUS, JIEHCTBHE MPOCTHIX MEXaHU3MOB): (OPMYIHUPOBATH IMPEIOJIOKECHHIE
(rumoTe3y) 0 BO3MOXKHBIX pe3ylibTaTaX HAOJNIOJIEHUH, CAMOCTOATEIBHO cOOUpaTh YCTAaHOBKY U3
n30BITOYHOTO Habopa 000pyAOBaHUS U (HOPMYIUPOBATH BHIBOBL;

NPOBOIUTH NPSMBIE M KOCBEHHBIE H3MEpEHHS (U3NUYECKUX BEIMYMH (pacCTOSIHHUE,
IPOMEXYTOK BPEMEHH, Macca Tela, 00bEM Tena, cuja, TeMIepaTypa, MIOTHOCTh JKUAKOCTH U
TBEPAOrO TeNa, CHJIa TPEHUS CKOJIbKEHHUS, J[aBIEHUE BO3yXa, BBITAIKUBAIONIAS CHIIA,
JEHCTBYIONIAs HA MOTPYKEHHOE B )KHUJIKOCTH TEJIO, KOOPPUIIUEHT MOJIE3HOTO IEHCTBUS MIPOCTHIX
MEXaHU3MOB) C HCIOJH30BAHUEM AHAIOTOBBIX U IIU(PPOBBIX MPHUOOPOB, OOOCHOBHIBATH BHIOOP
MeTOola W3MepeHusi, (PUKCHpOBaTh TOKa3aHWs NPUOOPOB, HAXOAWTH 3HAUYCHUE H3MEPSIEMOM
BEJIMUMHBI C TIOMOIIBIO YCPEIHEHUS Pe3yIbTaTOB CEPUU U3MEPEHUN U OLIEHUBAThH MOTPEIIHOCTh
U3MEPEHU;

IPOBOJUTH HECIIOKHBIC SKCIIEPUMEHTAIbHBIC MCCIEIOBAHUS 3aBUCUMOCTEH (DU3MIECKUX
BEJIMYMH (3aBHCHMOCTH ITyTH PAaBHOMEPHO JBIDKYIIETOCS Tela OT BPEMEHM JBIWKCHHUsS TeJa,
CHJIBI TPEHHS CKOJIBXKEHUS OT CHJIbI HOPMAalbHOTO JaBJE€HMs, KadecTBa 0OpabOTKU
MOBEPXHOCTEH TeNl U HE3aBUCHUMOCTH CHMJIbI TPEHHUS OT IUIOLIAJU CONPHUKOCHOBEHHUS TEJN, CHUJIbI
YIIPYTrOCTH OT YIUTMHEHUS TMPYKHUHBI, BBITAIKHBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHON YacTh
TeNa M OT IUIOTHOCTH JKUJIKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Tela, OT TIIyOWHBI, Ha
KOTOPYIO MOTPYXKEHO TeJO, YCIOBUH IJIaBaHMs TeJl, YCJIOBUN paBHOBECHUs pblyara U OJOKOB):
COBMECTHO C y4MTeneM (popMymupoBaTh 3ajlauy M THUIIOTE3y HCCIIEAOBAaHUS, CaMOCTOSITEIbHO
TUTAHUPOBATh HCCIIEOBAHKUE, CAMOCTOSTEILHO COOHMpaTh IKCHEPUMEHTAIBHYIO YCTaHOBKY C
UCTIOJIb30BAaHUEM WHCTPYKIIMHU, TIPEICTABIATE MOTyYEeHHBIE 3aBUCUMOCTH (DU3NIECKUX BEITMUNH
B BujAe TaOmuIl U TpaduKoOB, OLIEHWBATH IOTPELIHOCTH, JeNaTh BBIBOJBI IO pe3yiabTaTaM
UCCIIEIOBaHMS;

coOnrofaTh MpaBWiIa TEXHUKHM O€30MacHOro Tpyna npu padore ¢ J1abopaTOpHBIM
00opyI0BaHUEM;

yKa3bIBaTh NMPUHILMUIIBI 1eHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, pbluar, MOJABMKHBIA M HEMOABHKHBIN OJIOK,
HAKJIOHHAS TIOCKOCTB;

XapaKTeprU30BaTh MPUHIIHIEI ACHCTBUS N3YUYEHHBIX IPUOOPOB, TEXHUIECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOIECCOB C OMOpOH Ha HX OMMCaHUS (B TOM 4YHCIE: MOAIIUIHUKH,
YCTPOMCTBO BOAONPOBO/IA, THAPABIMYECKHUH Tpecc, cu(OH, MAaHOMETp, BBICOTOMEp, OPIIHEBOU



HAcoOC, apeoMEeTp), MCIIOIb3ys 3HAHWUA O CBOMCTBAaX (PU3MUYECKHMX SBICHUH M HEOOXOIUMBIC
busznyecKre 3aKOHBI U 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX YCTPOWUCTB,
U3MEPUTENIbHBIX MNPUOOPOB U  TEXHOJIOTMYECKUX TMPOLIECCOB MPU PEIIEHUH y4eOHO-
MPAKTUYECKUX 3aa4;

NPUBOJIUTh TPHUMEPHl  (HAXOMUTh HWHGOPMAIMIO O MpPUMEpPax) MNPAKTHIECKOTO
WCTIONIb30BaHUsl (PM3UYECKUX 3HAHWI B TOBCEIHEBHOM KU3HU I Oo0ecrieueHus: 0€30MacHOCTH
npu oOpaimieHud ¢ OpuOOpaMu U TEXHUYECKUMHU YCTPONCTBAMHU, COXPAaHEHUS 3/0POBbS U
COOIOZICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJICHUS B OKPY>KaIOILEe cpee;

OCYIIECTBIISATH OTOOP MCTOYHUKOB MH(OpMaIK (U3HUECKOTO coaepkanus B MIHTepHETE,
CaMOCTOSITENILHO (hOPMYJIUPYs MOUCKOBBIM 3allpoc, Ha OCHOBE HMMEIOIIUXCS 3HAHUW WU MyTEM
CPaBHEHMSI  PA3JIMYHBIX HCTOYHUKOB  BBIACNATH  HHQOpPMAIMIO, KOTOpas  sBISETCS
MPOTUBOPEYUBOM UM MOXKET OBITh HEOCTOBEPHOIA;

UCIIOJIb30BaTh TPHU BBIMIOJIHEHUU YYEOHBIX 3a/JIaHUi HAYYHO-TIONMYJISAPHYIO JUTEPATypy
(U3UYECKOTO COJIep)KaHUs, CIPABOYHBIE MaTepuaibl, pecypcbl ceTu MuTtepHer, BianeTh
npuéMaMi KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpazoBaHus WHGOpPMALUKM W3 OAHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC KPATKHE NMHCHMEHHBIC M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
HUCTOYHUKOB WHPOpMAIUU (U3HUECKOTO COJICP)KaHUsS, B TOM YHUCIIC MyOJIUYHO AeNaTh KpaTKue
COOOIllEHUsI O pe3ysbTaTaX MPOEKTOB WM Y4YeOHBIX HCCIECJOBAaHHUM, MPU STOM TPAMOTHO
UCIIOJIb30BaTh M3yUYCHHBIA MOHATUIHBINA ammapaTr Kypca (U3MKH, COMPOBOXKIATh BHICTYILUICHHE
MPE3EHTALUEH;

MPU BBHINIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIEIOBAHUN paCHpeNeisiaTh OO0S3aHHOCTU B
rpynmne B COOTBETCTBUU C IIOCTABJICHHBIMHM 3aJadaMH, CJIECIUTh 32 BBIIOJHEHHWEM IJIaHa
NEHCTBU, aJeKBaTHO OIEHMBATh COOCTBEHHBIN BKJIAJ B JESATENLHOCTH TPYIIIbI, BHICTPAUBAThH
KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoHuy oOyueHus ¢ 8 Knacce mpeIMeTHbIE pe3ylbTaThl HA YIIIYOJE€HHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

UCIIOJIb30BaTh MOHATHS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAIIIMYECKHE U aMOp(HbIE Tella, HACBIIIIEHHBIN
U HEHAChILIEHHBIH TMap, CIOcOObl HW3MEHEHHMs BHYTPEHHEH SHepruu, 3JIeMeHTapHbIN
IIEKTPUYECKUH 3apsi]l, IPOBOAHHUKH, MOJYIIPOBOJHUKH, TUIIEKTPUKH, UICTOYHUKHU ITOCTOSIHHOTO
TOKA, 3JIEKTPUYECKOE U MarHUTHOE TIO0JIs, ONITUYECKasi CUCTEMA) U CUMBOJINYECKUH S3bIK (PU3UKU
IIPU pEIIeHNU YYEOHBIX U MPAKTHUECKUX 3ajay;

YBEPEHHO pa3iuyarh SIBJIECHUS (TEIJIOBOE pacUIMpeHHe (CxkKaTue), TEeMIOBOe PaBHOBECHE,
MIOBEPXHOCTHOE HATSHKEHHME, CMAYMBAaHUE, KaNWUIAPHbBIE SIBICHUSA, MCIIAPEHUE, KOHICHCALUS,
IUTaBJIEHUE, KpUCTANIM3allUs, KUIIEHUE, CIOoCcOObl Termonepeaadyn (TerIonpoBOIHOCTD,
KOHBEKIIMSI, W3JIyu€HHUE), TEIJIOBble NOTEPH, SJEKTPU3alusl Tel, B3auMOJCIHCTBUE 3apsioB,
JENCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJIEHCTBUE MAarHUTOB, JEHCTBHE
MarHMTHOTO I0JIs1 HAa MPOBOJHUK C TOKOM) IO OMHMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHHE M3YyYEHHBIX (DU3MUECKUX SIBICHHM B OKpYyXaroliem Mmupe (B
TOM uuclie (pU3MUECKUe SBJICHUS B NPUPOAE: MOBEPXHOCTHBIE M KANWIUISAPHBIEC SBICHUS B
OpUpoie, KpUCTAIBl B Ipupoje, uznydenue CoiHIla, 3aMep3aHrue BOJIOEMOB, MOPCKUE OpH3BI,
o0Opa3oBaHHe pOChl, TYMaHa, UHesl, CHeTra, 3JIEKTPUUYECKUE SBJICHUS B aTMochepe, 3TeKTPHUUECTBO



’KMBBIX OPraHM3MOB, MarHUTHOE IoJ€ 3eMJd, Apeid MOIOCOB, POJIb MAarHUTHOTO MOJS VIS
KHU3HHU Ha 3emiie, MOJISIPHOE CHSIHUE), TIPU STOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B YYeOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUM;

OIKCBIBATh M3YYEHHBIE CBOMCTBA TeJN U (PU3UUECKUE SIBICHMS, UCHOJb3Yys (PU3MUECKUe
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEpPrusi, KOJMYECTBO TEIUIOTHI, paboTa rasa, yJelbHas
TETIOEMKOCTh BEIECTBA, yJeNbHAs TEIUIOTa IUIABJICHUS, YAeIbHAs TEIUIOTa MapooOpa30BaHUs,
yJllebHas TEIJI0oTa CrOPaHus TOIUIMBA, KOA(M(UIIMEHT MOJIE3HOTO JIEHCTBHS TEIJIOBOM MAIHHBI,
OTHOCHUTEJIbHAS BJIAXHOCTb BO3[yXa, OHJIEKTPUUYECKHM 3apsa, Cuila TOKa, 3JIEKTpUYECKOoe
HanpsDKeHUe, CONpoTHBIeHHE NpoBoaHuKa, D/IC B Liemu HNOCTOSHHOIO TOKA, 3JIEKTPUYECKOE
yIIeIbHOE COINpPOTHUBIICHUE BEIIECTBA, padoTa M MOILIHOCTh JJIEKTPHUECKOTO TOKa), IPH
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HCIOIB3YEMbIX BEIMYUH, WX
0003HaueHMsI U €UHHULBI PU3NYECKUX BEIMYUH, HAXOIUTHh (OPMYIIbI, CBA3BIBAIOILNE JAaHHYIO
(GU3n4ecKyro BEJIMYUHY C JAPYTMMHU BEIMYMHAMU, CTPOUTH I'paMKU M3YyYEHHBIX 3aBHCHMOCTEH
(bU3HYECKUX BEIINYHH,

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYECKUE SIBICHUS U MPOLECCHI, UCII0JIb3Ys OCHOBHBIE
HOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOH TEOPUM CTPOEHHUS BELIECTBA, YpaBHEHHE TEIJIOBOIO
OanaHca, 3aKOH COXPAaHEHMs 3JIEKTPUYECKOTo 3apsja, 3akoH KysoHa, MpUHIMI Cyneprno3uLuu
DIIEKTPUUYECKUX TMoJieH, 3akoH Oma Uit ydactka nenu, npaBwia Kupxroda, 3akon Oma amns
IIOJIHOM 1ienu, 3akoH Jxoynsa-JIeHna, 3aKOH COXpAaHEHWs DSHEPruM, IIPU 3TOM Ppas3jInyaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U €r0 MaTEeMaTUUYECKOE BhIPAXKECHUE;

CTPOUTH MPOCThIE (PU3MUECKUE MOJENIN PEeAbHBIX OOBEKTOB, HPOLIECCOB U SBICHHIA,
BBIIETISAITh IPU STOM CYLIECTBEHHbIE M BTOPOCTEIEHHBIE CBOICTBA OOBEKTOB, IPOILIECCOB,
SIBIICHUA, TPUMEHATHh (PU3UIECKUE MOJENHU Uil OOBSICHEHUS (PU3MUYECKUX MPOIECCOB U PEUICHUS
yueOHBIX 3a7a4;

OOBSICHATh (PU3UUECKUE SBJICHUS, MPOLIECCH U CBOWCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOI'O XapakTepa, W pellaTb KayeCTBEHHbIE 3a/ladl, B TOM
yuclie TpeOyollre YUCIEHHOT0 OLEHUBAHUS XapaKTEPHbIX 3HAUEHUN (PU3NYECKUX BETUYMH, IPU
ATOM BBIOMPATh a/IeKBATHYIO (PU3HUECKYIO MOJEIb, BBISBIATH IPUUYUHHO-CIIEJCTBEHHBIE CBA3U U
BBICTPAauBaTh JIOTUYECKYIO IIEMOYKY PACCYXKIECHHH C ONOpPOHM Ha H3Y4YCHHBIE CBOMCTBA
bu3NYeCcKUX SBICHUHN, PU3MUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO peliaTh pacu€THhIE 3a/1a4M (C ONOpoi Ha 2—3 ypaBHEHHS) IO U3y4aeMbIM TEMaM
Kypca (QU3UKH, BbIOMpas aJeKBaTHYIO (U3MYECKYI0 MOJENb, C MCIOJIb30BaHMEM 3aKOHOB U
(bopMyI1, CBA3BIBAIOIIMX (PU3UYECKUE BEIMUYMHBI, 3aMIMCHIBATh KPATKOE YCIOBUE M pa3BEPHYTOE
pelIeHre 3a/1a4yM, BBISIBISATH HEIOCTAIOIIME WM U30BITOYHBIE JAaHHBIE, OOOCHOBBIBATH BHIOOP
METOJla peIIeHMs 3a/layd, WCIOJIb30BAaTh CIPABOYHBIEC JaHHbIE, TPUMEHSITh METOJbl aHalIHu3a
pasMepHOCTEH, HCMoNb30BaTh rpaduyeckue METOJbl  peIlIeHUs  3ahad, POBOIUTH
MaTeMaTHYecKue MpeoOpa3oBaHusi M pacuéThl, OLIEHUBATh PEATUCTUYHOCTH IOJyYEHHOIO
3HaYeHUs] (U3MYECKON BEIMYMHBI M ONPEAeNsATh pa3MEepPHOCTh (PU3UUECKONW BETUYHHBI,
MOJIy4YE€HHOM MPH pEelIeHNH! 3a/1auH;

pacrio3HaBaTthb MpoOJIeMbl, KOTOPbIE MOKHO PEIIUTH NP MOMOIIH (PU3UIECKUX METOJIOB, U
npeularaTb OPUEHTUPOBOYHBIN CIIOCOO peIIeHUsl, B OMHCAHUM MCCIEJOBAHUS PACIO3HABAThH
IIPOBEPSEMOE MPEINOoIoKEeHNE (TUIIOTE3Y), HHTEPIPETHPOBATH MOJIyUEHHBIH Pe3yIbTaT;

MIPOBOAMTD OMBITHI IO HAOIIOJECHUIO (U3NYECKUX SBIECHUIN WM (PU3NUECKUX CBOWCTB Tell
(KanmuJUIIpHBIE SBJCHHUS, 3aBUCUMOCThH JaBJIEHHs BO3/AyXa OT €ro o0béMa M TeMIepaTyphl,
CKOPOCTH IIpollecca OCThIBaHMs (HAarpeBaHus) INpPU H3JIYYEHUH OT IBETa U3IIydarouleu
(mornomaroieii) MOBEPXHOCTH, CKOPOCTh HUCHApeHUs BOABI OT TEMIIEPATYpPbl >KUIKOCTH H



wIomaa e€ MOBEPXHOCTH, 3JICKTPH3aLUs Tel M B3aWMOJCHUCTBHE AIICKTPUYECKHX 3apsioB,
B3aMMOJICHICTBUE TIOCTOSHHBIX MAarHMWTOB, BU3yaJHM3allMs MAarHUTHBIX TOJE€H MOCTOSHHBIX
MarHuTOB, JIEHCTBUS MAarHUTHOTO TOJSl HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBAa  DJIEKTPOJBHTATeNs  MOCTOSHHOTO  TOKa):  (OPMYJIHpPOBaTH  IMPOBEPAEMOE
HpPEAINONOKEHNE (THIIOTE3y) O BO3MOXHBIX pe3yibTaTax HaOJIOJCHUI, CaMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY M3 H30BITOYHOTO HaboOpa OOOpYIOBaHUS, ONKCHIBATH XOJ OIBITA U
(GhopMyITUPOBATH BEIBOJIBI;

IPOBOANTH NPSAMBIE M KOCBEHHBIE H3MEpEHHUS (U3NYECKUX BEIMYMH (TeMIlepaTypa,
OTHOCHUTENbHAs BIAXHOCTh BO3JyXa, CWIAa TOKA, HANpsDKCHHWE, YJeNbHAas TerI0EMKOCTb
BEIIIECTBA, COIMPOTHBICHUE MPOBOJHUKA, pPadOTa M MOIIHOCTh AIIEKTPHUYECKOTO TOKa) C
UCTOJIb30BAHUEM AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, OOOCHOBHIBATH BBHIOOp MeETO/A
u3MepeHus, pUKCUpOBaTh MOKAa3aHUS MPUOOPOB, HAXOJUTH 3HAYCHUE N3MEPSAEMOI BEITUYHMHBI C
MIOMOIIBIO YCPEAHEHHSI PE3YJIbTATOB CEPUH N3MEPEHHUI M OLIEHUBATH ITOTPEIIHOCTh N3MEPEHHIA;

IPOBOJUTH AKCIEPUMEHTAIBHBIE HCCICIOBAHUS 3aBUCUMOCTEH (PU3MUYECKUX BEITUYMH
(3aBHCHMOCTH JaBJICHHS BO3/lyXa OT €ro 00bEéMa M HarpeBaHUs WIIM OXJIAXKICHUS, HCCIIEJOBaHNE
SBJICHUS TEIUIOOOMEHAa TIpH CMEIIMBAHUM XOJOIHOW W TOpA4ed BOJBI, 3aBHCHUMOCTD
CONPOTHUBIICHUS IMPOBOJHUKA OT €r0 JUIMHBI, IUIOMIAAM IONEPEYHOro CEYEHHs U YAEIHHOTO
COIIPOTHBIJICHUSI BELIECTBA IPOBOJHHMKA, CHJIBI TOKA, MPOTEKAIOIIEro 4Yepe3 IPOBOJHHK, OT
HAINpsDKEHUS Ha MPOBOIHUKE, CCIIEI0OBAHNE TIOCIEOBATEIIEHOTO U MAPAJLIEIbHOTO COSTMHEHUI
IPOBOIHUKOB): COBMECTHO C yduTeneM (OpPMYJIUpPOBATh 3a/adyy M THIIOTE3Y HCCIEIOBaHUS,
CaMOCTOSATENIFHO TIAHUPOBATh MCCIIEA0BAHNE, CAMOCTOSTEIIEHO COOMPATh SKCIIEPUMEHTAIBHYIO
YCTaHOBKY C HCIOJb30BAHMEM HWHCTPYKIMH, TIPEACTABIATH IIOJTYYE€HHBIE 3aBUCHMOCTHU
(GU3nUeCKUX BETUYMH B BUIE TAOIHII U TPaUKOB, OIICHUBATH MIOTPEIIHOCTH, JIEJIATh BBIBOJKI 110
pe3yJibTaTaM HUCCIICIOBAHNUS;

co0II01aTh MpaBmIIa 0€30MacHOTO TPYyIa MPH paboTe ¢ 1abopaTOpHBIM 000PYJOBAaHHEM;

XapaKTepU30BaTh MPUHIIMIIEI JCHCTBUS U3YUYEHHBIX TPUOOPOB, TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX IPOIECCOB C OMOPOH Ha WX OMHUCAHUA (B TOM YHUCIIE: CHCTEMa OTOILICHHUS
JIOMOB, TUTPOMETp, MapoBas TypOMHA, aMIEpMETpP, BOJBTMETP, CUYETUMK DJIEKTPUUECKOI
SHEPIUH, DJIEKTPOOCBETHTEIbHbIE NPHOOPHI, HArpeBaTelbHbIE 3JIEKTPONPUOOPHI (IIPUMEPBHI),
NPEOXPAaHUTENIN U WX NPUMEHEHHE B OBITY M TEXHHUKE, MPUMEHEHHE MOCTOSHHBIX MarHUTOB,
AIIEKTPOMArHUTOB, 3JIEKTPOJIBUTATENb TOCTOSHHOTO TOKAa), WCIONB3Yys 3HAHHSA O CBOWCTBaX
bu3nuecKkux sSBICHUN, HEOOXOUMBbIE (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrio3HaBaTh POCThIE TEXHUYECKUE YCTPOUCTBA U M3MEPUTENIbHBIE TPHUOOPHI 110 CXeMaM
U CXEMATWYHBIM PHUCYHKaM (KUJKOCTHBI TEPMOMETp, TEPMOC, MCHUXPOMETpP, TUTPOMETD,
JIBUTATENIb BHYTPEHHETO CTOPaHUs, DJIEKTPOCKOI, PEOCTaT), COCTABIIATh CXEMBI JIEKTPHUECKUX
Henel ¢ MmociaeoBaTeIbHbBIM U MapajyieIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3iinyasi YCIOBHbIE
0003HauEHMSI 3JIEMEHTOB JIEKTPUUECKUX LIETeH, HCIOIB30BATh CXEMbI U CXEMAaTHYHbIE PUCYHKH
U3YUEHHBIX TEXHWYECKUX YCTPOWCTB, W3MEPUTENBHBIX TPUOOPOB M  TEXHOJIOTHMYECKHX
MIPOIIECCOB MPH PEIICHUH y4eOHO-TIPAKTHYECKUX 3a/1a4;

OPUBOANUTH TpPUMEpPbl  (HAXOAWTh HWHPOPMALMIO O TpUMepax) MNPaKTUYECKOTO
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHMN B TMOBCEJIHEBHOW KU3HM JJIs oOecredeHus 0e301MacHOCTH
npu OOpamieHWH C MpHOOpaMH W TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3II0OPOBBSI U
COOITIOJIEHHSI HOPM 3KOJIOTMYECKOTO TIOBEJICHUS B OKPYIKAIOIIEH cpejie;

OCYLIECTBIIATh MOUCK HMHpOpManuu  Qusnueckoro coaepxanus B HMHTepHere,
CaMOCTOSITENIHO (POPMYIUPYs MOMCKOBBIHM 3aIpOC, HA OCHOBE UMEIOIINXCS 3HAHUN M CPAaBHEHUS



JIOTIOJIHUTEbHBIX MCTOYHUKOB BBLAEIATh MH(POPMALMIO, KOTOpas SIBJIAETCS MPOTHBOPEUYUBOU
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

UCITIOJIb30BaTh MpPU BBINOJHEHUH YUYEOHBIX 3allaHUi HAyYHO-TIOMYJISPHYIO JIUTEpaTypy
(Gu3n4ecKoro colepXaHus, CIpaBOYHbIE MaTepHalibl, pecypcbl ceTu MHTepHeT, BianeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMALMUM U3 OJHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHbBIE ITMCHMEHHBIE M KpaTKHE YCTHBIE COOOIIeHHs, 0000mas
MH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3MUECKOTO COJEpKaHMs, B TOM 4HUCIIe MyOJINYHO
IIPEICTaBIIATh PE3YJIbTaThl MPOCKTHOM WM HCCIENOBATEIbCKOM NEATENBHOCTH, IPU 3TOM
IPaMOTHO HCIOJb30BATh HM3YyYCHHBIM MOHATUHHBINA ammapar Kypca (U3HKH, COIpPOBOXKIATH
BBICTYIUICHUE IIPE3CHTALNEM;

IPY BBIIOJHEHUN Y4E€OHBIX IIPOEKTOB U UCCIIEAOBAHUHN (PU3NYECKHUX MPOLECCOB pacCHpenesiTh
00s3aHHOCTM B TpyNIEe B COOTBETCTBMM C IIOCTaBIECHHBIMU 3aJjayaMM, CJIEIUTh 3a
BBINOJIHEHUEM IUIaHa JCWCTBUI W KOPPEKTUPOBATh €r0, aJeKBATHO OLIEHWBATh COOCTBEHHBIH
BKJIAJl B J€ATEIBbHOCTh I'PYIIIbI, BEICTPAUBATh KOMMYHHKAaTUBHOE B3aWMOJIECHCTBHE, MPOSBIIS
TFOTOBHOCTb pa3peliatbh KOH(MIUKTHI.

K xoHny oOyuyenus ¢ 9 Knacce npeIMETHbIE Pe3yJbTaThl HA YIIIYOJE€HHOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIMXCS YMEHU:

UCIIOJIb30BaTh MOHATHS (CUCTEMa OTCYETA, OTHOCUTENBHOCTh MEXAHHMUECKOTO JIBUIKEHUS,
HEBECOMOCTh M MEperpy3k, LEHTpP TSDKECTH, MEXaHWYEeCKHE BOJIHBI, 3BYK, HMH(}pa3Byk u
YIbTPa3BYK, IEKTPOMArHUTHbIE BOJIHBI, PEHTT€HOBCKOE U3IyYEHHE, IIKaJIa 3IEKTPOMArHUTHBIX
BOJIH, HCTOYHUKHA CBETa, OJM30PYKOCTh M JaJbHO30PKOCTb, CIEKTPHl HCIYCKaHUS U
HOMJIOIEHUs, aibda-, Oera- M ramMMma-u3iaydeHUs, H30TONbI, SJAEpHAs U TepMOsiepHas
SHEpPreTuKa) U CUMBOJIMUYECKUH A3bIK (PU3MKU IPU PEIIEHUH YUeOHbIX U MPAKTUUYECKUX 3a]a4;

YBEPEHHO pa3inyaTh SBJIEHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSAMOJIMHEHHOE
JBUKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBUKEHUE, CBOOOJIHOE MaJ€HUE TEJl, JBUKECHHUE
10 OKPY)KHOCTH, B3aUMOJACHUCTBHE Te€J, PABHOBECHE MATEPHAIIBHONM TOUYKH, PEaKTHBHOE
JBIDKEHUE, HEBECOMOCTb, KoJiebaTelbHOE JBIKEHHE (TapMOHMYECKHE, 3aTyXalollue,
BBIHYX/ICHHbIE KOJI€OaHMs), pE30HAHC, BOJHOBOE ABM)KEHHE (pAaclpOCTpaHEHHE M OTPaKEHUE
3ByKa, UHTephepeHns U udpakius BOJIH), IPIMOIMHEHHOE PaclpoOCTpaHEHHEe, OTPaKEHHUE U
IpeJIOMIIEHUE CBETA, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3lioskeHUe 0eoro cBeTa B CIEKTP
U CIOXEHHE CIHEKTPAJIbHBIX LBETOB, €CTECTBEHHAs pPAJUOAKTUBHOCTb, BO3HUKHOBEHHUE
JMHENYaToro crekTpa H3JIy4eHHs]) MO ONHCAHMIO MX XapaKTEepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NUYECKOE SBIICHUE;

pacrio3HaBaTh INPOSBICHUE W3YUYEHHBIX (U3MUECKUX SIBICHHH B OKpyXarolem mupe (B
TOM 4Hcie (pU3HUECKUe SBIECHUS B IPUPOJIE: IPUIUBHI U OTIUBBI, ABMKeHHE Tu1aHeT COoJIHEUHOM
CUCTEMBI, PEAKTHUBHOE JIB)KEHHE JKHUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB KUBOTHBIMHU,
3eMJIETpsCEHUE, CeHCMHYECKHe BOJHBI, ILYHaMH, 3XO0, I[BETa TeJl, ONTHYECKUE SBJICHUS B
npupojie, OuolorMyeckoe JeWCTBHE BHUIUMOIO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOIO
U3IY4YeHUH, eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE JYy4YH, paAHMOaKTHBHOE
U3ITy4yeHUEe TMPUPOAHBIX MHUHEPAJIOB JEHCTBUE pAJAMOAKTUBHBIX HW3IyYEHUH Ha OpraHu3M
YyeJioBeKa), IPH 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a7jauy B y4eOHYIO, BBIIENSTh CYIIECTBEHHbIE
CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHHIA;

OINKCHIBATh M3YYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBJICHUSA, UCHOJB3Yys (PU3MUecKue
BEJIMYMHBI (CpEAHsIsl U MTHOBEHHAs CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,



[IEPEMEUICHUE TIPU PAaBHOYCKOPEHHOM MPSMOJWHEHMHOM [BHKEHUM, YIJIOBash CKOPOCTD,
LIEHTPOCTPEMHUTEIILHOE YCKOPEHUE, CUJla TPEHMs, CUJIa YIPYIOCTH, CUJIA TSKECTH, YCKOpPEHUE
CBOOOJTHOTO TaJICHHsI, BEC Tela, IEHTP TSHKECTH TBEPIOTO Tela, UMITYJIbC Tella, UMITYJIbC CHUJIBI,
MOMEHT CHJIbl, MEXaHHW4ecKas paboTa M MOIIHOCTb, MOTEHIMAJIbHAs YHEPrus Telsa, HOJHATOro
HaJl IOBEPXHOCTBIO 3€MJIM, IOTEHIMAJIbHAS SHEPTUs CKATOM NPYKUHBI, KHHETUYECKasi YHEPTrus,
II0JIHAs MEXaHW4YecKas 3HEprus, MEepUoJl U 4yacToTa KojeOaHui, mepuoj MaTeMaTUYecKOoro u
IIPY’KUHHOI'O MAasiTHUKOB, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA,
HoKa3aTesab IPEIOMIIEHUS CPefbl), IPU ONUCAHUM MPABUWIBHO TPAKTOBATh (PU3MUYECKUM CMBICI
UCIOJb3YEMbIX BEJIMYMH, HUX O0003HAuUeHUs M EAMHUIBl (U3NYECKUX BEIMYUH, HAXOAUTh
(bopMyIbl, CBS3BIBAIOUINE MAaHHYIO (U3NYECKYIO BEIWYHHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTH
rpaduKy N3y4eHHBIX 3aBUCUMOCTEN (PM3NYECKUX BEITUYNH;

XapaKTepu3oBaTh CBOMCTBA Tej, (PU3MUYECKHE SIBJICHHUS U IPOLECCHI, UCIOJb3Ys 3aKOH
COXPAaHEHHs JHEPruy, 3aKOH BCEMHMPHOIO TATOTCHMs, NMPUHLMII CYNEPHO3ULUU CHJI, IPUHLUI
OTHOCHUTENBHOCTH ['amwiies, 3akoHbl HBIOTOHA, 3aKOH COXPAaHEHWS MMIIYJbCa, TEOPEMY O
KMHETUYECKOW SHEpruu, 3aKoH ['yka, 3akOH bepHyIUIM, 3aKOHBI OTPAKEHHSI U IIPEIIOMIICHUS
cBeTa, (opMyIly TOHKOH JMH3BI, IUIAHETAPHYIO MOJEIb aTOMa, HYKJIIOHHYIO MOJIEIb aTOMHOI'O
A1pa, 3aKOHbI COXPAHEHHUs 3apsAI0BOr0 U MACCOBOI'O YHCEN NPU SAEPHBIX pEaKUUsX, IPU ITOM
pa3nuyarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BBIPAKCHUE;

CTPOUTH (PU3HUECKUE MOJIEIN PEaTbHBIX 0OOBEKTOB, IPOIIECCOB U SBICHHUM, BBIICIATH TIPH
3TOM CYILECTBEHHbIE U BTOPOCTEIIEHHBIE CBOICTBA OOBEKTOB, MIPOLIECCOB, SIBJICHUH, TPUMEHATh
¢du3nueckre MoaeIu Uit 00bsICHEHNS (PU3NYECKUX MTPOLIECCOB U PEILIeHUs YUeOHbIX 3aa4;

OOBSICHATH (PM3MUECKUE SBJICHUS, MPOILECCH U CBOMCTBA TEJ, B TOM YHUCIIE B KOHTEKCTE
CUTyalluil INPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W pelaTh KAadeCTBEHHBIE 3a1a4d, B TOM
qucie TpeOyIole YMCICHHOTO OLEHUBAHUS XapaKTEPHbIX 3HAUCHUN (PU3NUECKUX BEJTUYUH, IIPU
3TOM BbIOMPATh aI€KBATHYIO (PM3UYECKYIO MOJIEIIb, BBIABIATH IPUUMHHO-CIECICTBEHHbIE CBA3H U
BBICTPAaUBaTh JIOTMUECKYIO LIETIOYKY pacCyXA€HMH M3 2—-3 IaroB ¢ ONOpPOl Ha H3y4eHHbIE
CBOICTBa (pU3MUECKUX SBIECHUHN, PU3NUECKHE 3aKOHbI, 3aKOHOMEPHOCTU U MOJEIIH;

YBEPEHHO pellaTh pacy€THble 3a7ayd MO U3y4yaeMbIM TeMaM Kypca (DU3MKH, BBIOMpas
a/IeKBaTHYI0 (M3UYECKYI0 MOJETb, C HCHOJIb30BAHWEM 3aKOHOB U (DOPMyJ, CBS3BIBAIOIIMX
¢bu3nueckue BENWYUHBI, 3alUCHIBaTh KpPAaTKOE YCJIOBHE U pa3BEPHYTOE pElLIeHHE 3a/ayH,
BBISIBJISITH HEJOCTAIOIINE WJIM M30BITOUHBIE JaHHbIE, OOOCHOBBIBaTh BHIOOP METOJA pelIeHUs
3a/1a4d, MCIOJIB30BaTh CIIPABOYHBIE NAHHBIC, NPUMEHATH METOAbl aHAIM3a Pa3MEPHOCTEH,
UCMOJb30BaTh TIpaMuecKue METOJbl pelleHUs 3a7ady, M[POBOAMTH MaTeMaTHYECKue
npeoOpa3oBaHus U pacu€Thbl, OLEHUBATh PEATTUCTUUHOCTD MOJTYYEHHOTO 3HAUYE€HUS (PU3NUYECKOU
BEJIMYMHBI U OINpPENEIsITh Pa3MEpHOCTh (PU3MUECKON BEIMYMHBI, MOJYYEHHON NpU pElIeHUU
3a/1a4u;

pacro3HaBathb Mpo0JIeMbl, KOTOPbIE MOKHO PEIIUTh MPHU MOMOLIH (PU3UUECKUX METOJIOB, U
npejyiaraTh OpPUEHTHUPOBOUHBIM CIOCOO pelleHusi, B OMHMCAHWU HCCIEJOBAHMS PACIIO3HABAThH
IIPOBEPSIEMOE MPEIoNIoKeHHe (TUIIOTe3y), OLEHUBATh MPABHIBHOCTH MOPSJIKa IMPOBEIECHUS
UCCIIEI0BAHNS, UHTEPIIPETUPOBATH IIOJyYCHHBIN PE3YJILTAT;

IPOBOJUTH OIBITHI 10 HAOIIOACHUIO (PU3UUECKUX SBICHUN MM (U3NYECKUX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHa COXPAHEHUS SHEPIMM, 3aKOHA COXPAHEHUS
UMITyJIbCa, JCHUCTBHE 3aKOHA bepHY/UIM W BO3HHKHOBEHHE TIOABEMHOM CHIBI KpBLIA,
3aBHCUMOCTh Tepuojia KoJeOaHUil NPYKHUHHOTO MasATHUKAa OT MAacChl Tpy3a U KECTKOCTU
OPY)XUHBl W HE3aBUCHUMOCTh OT AaMIUITUTYAbl MajblX KoJeOaHUil, MNpsMOJIUHEHHOE
pacIpoCTpaHEHHUE CBETA, Pa3JIOKEHUE OENIoro CBeTa B CHEKTP, U3YyYE€HUE CBOMCTB M300paXeHUs



B TUIOCKOM 3€pKajie W CBOWCTB M300paKCHHs TpEeIAMeTa B COOMpAIOIICH JMH3e, HaOJI0IeHNe
CIUIONIHBIX W  JIMHEWYATBIX  CIEKTPOB  H3Iy4eHHs): (HOpPMYIHpOBATH  MPOBEpPsSIEMOE
MPEIIONIOKeHNE (TUIOTE3Y) O BO3MOXKHBIX pe3ylibTaTaX HaAOIIOIEHUH, CaMOCTOSTEIBHO
coOuparh yCTaHOBKY M3 M30BITOYHOrO0 Habopa 00OpYAOBaHHSA, OINUCHIBATH XOJ OIBITA U
(dbopMyTUpOBaTh BBHIBOJIBI;

IPOBOJIUTH NpPU HEOOXOJMMOCTH CEpUI0 MPSAMBIX HW3MEPEHUH, OIpenenss cpenHee
3HAUEHUE U3MEPSEMON BEIMYMHBI U OMPEIENISisl IOTPEITHOCTh PE3YIHTATOB MPSIMBIX U3MEPCHHIA,
000CHOBBIBATH BBIOOP CrIoco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

MIPOBOAMTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIHUUH (CPEHssi CKOPOCTh U YCKOPEHUE
TeJIa IPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOTHOTO MAACHUS, )KECTKOCTD MPYKHUHBI,
KOO(PQHUIMEHT TPEeHHUs! CKOJIbKECHUS, MEXaHW4YecKas pabdoTa M MOIIHOCTh, YacTOTa M IEPUOJ
KoJie0aHUN MaTeMaTUYECKOro U MPY>KUHHOTO MAasSTHUKOB, (DOKYCHOE paccTOsHHE coOHparoleit
JUH3bI M e€ OoNTUYecKas Cuila, paAHuOaKTUBHBIN ()OH) C HCIOJIb30BAHHEM AaHAJIOIOBBIX H
UPOBBIX MPUOOPOB: O0OOCHOBBIBATH BBIOOP METO/AA W3MEPEHHUs, IUIAHUPOBATh HM3MEPEHHS,
CaMOCTOSITENIFHO COOMpATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, BEIYMCIATH 3HAUCHHE BEIIMYMHBI U
AQHAIM3UPOBATh TOJIYYCHHBIE PE3yJbTaThl, OICHHBAs MOTPEIIHOCTh PE3yJIbTATOB KOCBEHHBIX
U3MEPEHUI;

IPOBOJUTHh AKCIEPUMEHTAIBHBIE HCCICIOBAHUS 3aBUCHUMOCTEH (PU3MYECKMX BEITUYNH
(3aBHCHMOCTB IIYTH OT BPEMEHHU INPH PABHOYCKOPEHHOM JBM)KCHUH 0€3 HadalbHOH CKOpPOCTH,
3aBHCHUMOCTH CUJIbI TPEHUSI CKOJIBKEHHS OT CHJIbl HOPMAJIBHOTO JIaBJICHHUS, IepuoAa KoneOaHui
MaTEeMaTUYECKOTO MasTHHKA OT JIJIMHBI HUTH, OINpPEAeJICHHE YCKOpPEHHUs CBOOOJHOTO MaJleHus,
UCCIICIOBAaHNE M3MEHEHHUS BEJIMYMHBI U HAMIPABICHUS WHAYKIIMOHHOTO TOKA, 3aBUCUMOCTh YIJia
OTpaKEHMsI CBETa OT yIJla MAJCHMs, yria IMpeIOMJIEHHs OT yrja MaJeHus CBETOBOIO Jyua,
UCCJIEIOBAHKUE TPEKOB: U3MEPEHUE YHEPTHH YACTHIIBI IO TOPMO3HOMY IyTH (110 oTorpadusam)):
COBMECTHO C yuyuTeleM (popMynupoBaTh 3aadyy U TUIIOTE3y HMCCIEAO0BAaHHUSA, CaMOCTOSTEIBHO
IUIAHUPOBAaTh HCCIIEOBAaHUE, CAMOCTOSITEIbHO COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY,
MPEJICTABIISITh TOJTYYCHHBIE 3aBHCHMOCTH (DU3MUYCCKUX BEJIWMYWH B BUJIC TAOIHUI] M TPaduKOB,
OIICHUBATh MOTPEIIHOCTH, JeNIaTh BBIBOJBI IO PE3yIbTaTaM UCCIIEIOBAHNUS,

coOiroaaTh npaBuia 6€30MacHOro Tpyaa nmpu paboTe ¢ 1a00paTOpHBIM 000PYIOBAHHUEM;

XapaKTepU30BaTh MPUHITUIIBI ICHCTBUS U3y4EHHBIX MPUOOPOB, TEXHUICCKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOIECCOB C OTMOPOH Ha MX OMHCAaHUS (B TOM YHCJE: CIHIOMETp, NaTYNKA
MOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, pakeTa, 3XOJIOT, OYKH, Nepuckom, doTroamnmnapar,
MUKPOCKOII, TEJIECKOI, ONTUYECKUE CBETOBOBI, CHEKTPOCKOI, J03UMETpP, kamepa BuibcoHa),
UCTIONB3Ysl 3HAHUS O CBOMCTBax (PU3MYECKUX SIBICHHH W HEOOXOMUMble (PHU3MUECcKue
3aKOHOMEPHOCTH, WCIIOIB30BaTh CXEMbl M CXEMATHUYHBIC PHUCYHKH HW3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENHHBIX MPUOOPOB U TEXHOIOTMUYECKUX MPOIECCOB MPHU PEIICHUU y4eOHO-
MPAKTUYECKUX 3a7a4, ONTUYECKHE CXEMBbI JIJIsl MOCTPOCHHS U300paKeHUH B MIIOCKOM 3epKaye U
cobuparomiei TMH3e;

NPUBOJIUTH MpHUMEpPHl (HaXoIuTh HHGOpPMALKIO O TMpUMEpax) MPaKTHUYECKOTro
WCTIONIb30BaHUsl (PU3UYECKUX 3HAHWM B MOBCEIHEBHOM KHU3HU JUIA oOecreueHus: 0€30MacHOCTH
npu oOpalieHnu ¢ TpuOOpaMHU W TEXHUUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUsS 3I0pOBbI U
cOOI0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKPYKaIoIlEel cpene;

OCYIIECTBIISATh  TIOUCK  HMHpOpManuu  Qu3mueckoro coaepxanus B HHTEpHere,
CaMOCTOSITENIbHO  (OpPMYIHpPYS  TOUCKOBBIM  3ampoc, HAXOAWTh MYTH  ONpeAcTeHUs
JIOCTOBEPHOCTH TMOJTYYCHHON MH(OpPMAIMK HA OCHOBE MMEIOIIUXCS 3HAHUM U JTOTOTHUTEIbHBIX
HUCTOYHUKOB;



UCIIOJIb30BaTh TPHU BBIMOJHEHUN YUEOHBIX 3a/laHuil HaydHO-TIONMYJAPHYIO JUTEpaTypy
(Gu3MUecKoro CcojepKaHHs, CIPaBOYHBIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMamMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHust HMHGOpMAIMKM U3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOILIEHUS Ha OCHOBE MHGOpPMAIUU U3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOTO COJEpKaHMs, MyOIMYHO MPEACTABIATh PEe3yJbTaThl
IIPOEKTHOM WM HCCIIEIOBATENbCKOM JEATENBHOCTH IIPM ATOM TIPaMOTHO HCIOJIb30BaTh
M3YYEHHBII MOHATUMHBIN anmapaTr U3y4aemoro pasjesna (U3UKH U COPOBOXK/IATh BBICTYIJICHHE
npe3eHTaluen ¢ ydéToM 0COOCHHOCTEH ayIuTOpUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

Ne i/

11

HaumeHoBaHue pa3esioB M TeM NPOrPaMMBbI

®u3uka — HayKa O pUpoae

Bcero
4acoB

JJIeKTPOHHBbIE
(undposbie)
o0pa3oBaTesibH
ble pecypchl

Bbubauoreka
LHOK
https://m.edsoo.ru

[71416194

1.2

duznyeckre BETHINHEI

buoOmmoreka
LHOK
https://m.edsoo.ru

[7f416194

1.3

Hroro no

ECTCCTBGHHO'H&Y‘IHHI‘/’I MCTOJ ITO3HAHUA

pazzuerny

bubanoreka
[HOK
https://m.edsoo.ru

(7416194

2.1

CrtpoeHue BenecTa

buoOmmoreka
LHOK
https://m.edso0.ru

[71416194

2.2

JBH>KeHue 1 B3aUMOJICHCTBUE YaCTHIL

Bbubaunoreka

(I)OpMLI peajimdanuyu BOCIUTATEJIbHOI0
MOTECHIHAJIA pa3jieia

Crnioco6cTBOBaTH B (POPMHUPOBAHUN
MHPOBO33PEHUS 00yJarOIUXCs, TI0OBU K
pupojie, 6epeKHOMY OTHOIICHHUIO K HEH, ydar
paIMoOHaILHOMY HCIIOJIB30BAHHIO TIPUPOTHBIX
00raTcTB, MOMOTAIOT CIOKUTHCS OMPEeIICHHOM
CUCTEME LIEHHOCTEM.

CnocoOcTBOBaTH POPMUPOBAHUIO
MO3HABATEIBHBIX KAYeCTB: O0YJarOIINECs YIaTCs
(UKCHpPOBATH 3aTPYIHEHUS B COOCTBEHHOM
NEeSTeNIbHOCTH; BBISBISATH IPUYUHBI ATHX
3aTpyAHEHUH; ONPEAETATh LIEIb CBOCH
JalbHenIIe paboThl; BHIOMPAThH BHIBO/I,
(hopMyIHpOBATH CBOE MHEHHUE U MTO3UIIHIO;
KOOPJMHUPOBATH CPEJCTBA U CIIOCOOBI
JIOCTHKEHHS TIOCTaBICHHOM 1IeH;
OCYIIECTBIISITH TIOUCK HEOOXOTMO
nH(pOpMaIIUY; y4aTCsl CPAaBHUBATD,
aHAITM3UPOBATh, JeNIaTh PA3INIHBIC TO3UINH B
cotpyaandectBe. Taxxke popMUpOBaTH YMEHHE
0€30MacHO MOJIb30BaTHCS ¢ 000PYJOBAHUEM U
prudopom.



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

BeIIECTBA HOK
https://m.edso0.ru
(71416194
buGnuoreka
LIOK
2.3 ArperaTHbIe COCTOSIHUS BEIIeCTBA 1 https://m.edsoo.ru
(71416194
Hroro no pazneny 7
bubnuoreka CriocoOCcTBOBaTH POPMUPOBAHUIO
L[IOK MO3HABATEIBHBIX KAYEeCTB: 00yYarOIINecs y4aTcs
https://m.edso0.ru  (ukcupoBaTh 3aTpyAHEHUs B COOCTBEHHOM
[7f416194 JeSITeIbHOCTH; BBISIBIIATH IIPUYHUHBI ATHX
3aTpyJHEHUIT; OTPeNeNsITh Lellb CBOeH
nanbHeHIeil paboThl; BBIOUPATh BBIBO/,
(hopMyIMpOBATH CBOE MHEHUE U MO3UIIHIO;
3.1 MexaHnueckoe IBUKEHUE 10 KOOPAMHUPOBATh CPEJICTBA U CIIOCOOBI
JOCTH>KEHUS TIOCTABJICHHOM 1€,
OCYIIECTBIISITH TIOUCK HEOOXOTMO
nH(pOpPMAIINH; yIaTcsl CPaBHUBATB,
aHAITM3UPOBATh, JeNIaTh PA3INYHBIEC TO3UINH B
corpyaandectBe. Takxke popMupoBaTh yMEHHE
0€301acHO MOJIb30BaThHCS ¢ 000PYOBAHUEM U
puOOpOM.
bubnuoreka
LIOK
3.2 Wueprus, Macca, TUIOTHOCTH 9 https://m.edsoo.ru

(71416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubanoreka

[HOK
3.3 Cuna. Buasl cun 15 https://m.edsoo.ru
(7416194
Utoro no pazneny 34
bubnuoreka CriocoOcTBOBaTH POPMUPOBAHUIO
Tarnerme. Tlepeata AaB/IeHAS TEEPIEMY HOK MO3HABATEIHHBIX KAUECTB: 00YyJarOIINUecs yJaTcs
4.1 5 https:/m.edso0.ru = ¢uxcupoBaTh 3aTpyAHEHHS B COOCTBEHHOM
TeJaMH, KUAKOCTIMHU U Ta3aMH
’ [7f416194 NEeSTeIbHOCTH; BBISBIISITH IPUYUHBI ATHX
3aTpyaHEHUI; ONpeNeNsaTh 1Iellb CBOCH
bubanoreka JTanbHEHIICH paboThl; BHIOUPATh BHIBO/I,
LIOK (hopMyIIUpoBaTh CBOE MHEHHE U TTO3UIIHIO;
4.2 JlaBiieHue >XUJIKOCTH 6 https://m.eds00.ru | xoopaMHHPOBATE CPEACTBA H CHOCOOHI
/71416194 JOCTHKCHHUS TIOCTABICHHOH 1ICITH;
OCYIIECTBIISATH IOUCK HEOOXOTUMOI
bubnnoreka nH(pOpMaLIUY; y9aTcsl CPaBHUBATB,
LHOK aHAJIM3UPOBATh, JIENATh PA3IMUHBIEC TO3UIUHU B
4.3 ATMoOcdepHOe 1aBIeHHE 5 https:/m.eds00.ru  corpynrmaectse. Takxke GOPMHPOBATE yMEHHE
[71416194 0€e30MacHO MOIB30BaThCsl 000PYAOBaHUEM U
npubopamu.
bubnuoteka
JlelicTBuE ®UJKOCTH U Ta3a HA MOTPYKEHHOE B HOK
4.4 X TeTo 12 https://m.edsoo.ru
[7f416194
Hroro 1o pasneny 28
6 bubnuoreka CrniocoOcTBOBaTH POPMUPOBAHUIO
5.1 PaboTa 1 MmomHOCTH [HOK MO3HABATENIBHBIX KAUECTB: 00yUalomIuecs yqaTcs

https://m.edsoo.ru



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

[71416194

(buKcUpOBaTh 3aTPyIHEHHUS B COOCTBEHHOM
NEeSTEIbHOCTH; BBISBIISITH IPUIUHBI ATHX

8 Bubanoreka 3aTPYJHECHUI; ONIPEAEIIATH 11eJIb CBOEH
LIOK JaJIbHEUIeH paboThI; BRIOMPATH BHIBO/I,
5.2 [IpocTeie MexaHU3MBbI https://m.edsoo.ru = GopMyIHUpPOBaTH CBOE MHEHHUE U MO3ULIUIO;
(71416194 KOOPJAMHHUPOBATH CPEACTBA U CIIOCOOBI
JIOCTIDKCHHS IOCTABICHHOM 11K,
5 Bubnnoreka OCYIIECTBIISATH MMOUCK HEOOXOTUMO
[IOK nH(OPMAIINY; y4aTCs CPABHUBATD,
https://m.edsoo.ru AHAIM3UPOBATH, JAEJATh PA3JIMYHBIE TTO3UIIUH B
5.3 MexaHuuecKast SHEPrHus (7416194 corpynHuuectse. Takxe popMUpOBaTH yMEHUE
0€30I1aCHO M0JIb30BaTHCS ¢ 000PYAOBAHUEM U
pUOOpPOM.
Hroro mo pazueny 19
6 bubnmoreka
I[HOK
6.1 [ToBTOpHUTENEHO-0000IIAOIINIT MOTYIIb https://m.edsoo0.ru
[7f416194
Wroro no pazaeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KVIACC

Bcero  DuekTpoHHBbIE ®opMbI peajin3aly BOCIIUTATEJIbHOI0
No 11/ HaumeHoBaHue pa3/iesioB U TeM yacoB  (uu¢posBbIe) MOTEeHUrAaJJaa pas3jaesia
gt NMPOrpamMMbI oOpa3oBaTeJIbH
ble pecypchl
bubnuorexa Cnoco6¢cTBOBaTH (HOPMHUPOBAHUIO
HOK TI03HABATEJIbHBIX KAUECTB: 00YYAIONIHeCs yIaTcst
1.1 CrpoeHnue u CBOICTBA BELIECTBA 6 https://m.edso0.ru = ¢ukcupoBath 3aTpyIHEHHS B COOCTBEHHON
[7f416194 JeSITeIIbHOCTH; BBISIBIIATh IIPUYUHBI ATHX
3aTpyaHEHUH; ONPENCTATh IIe]Ib CBOCH
bubnnorexa JaJIbHEUIEeH paboThI; BRIOMPATH BHIBO/I,
LIOK (GOpMyIMPOBATH CBOE MHEHHUE U TIO3MIIHIO;
https://m.eds00.ru  xoopaMHHPOBATH CPENCTBA H CIOCOOHI
[77416194 JOCTYDKEHUS TIOCTABIICHHOM 1IEJTH; OCYILECTRIIATh
1.2 TennoBbie porecchl 33 MOMCK HEOOX0AUMOI HH(OpPMAILINK; ydaTcs
CpPaBHMBATh, aHATU3UPOBATh, JIENATh Pa3IHUHbIC
MO3UINH B COTpyAHUYECTBE. Takxke
dhopmupoBaTh yMeHUE O€3011aCHO TOJIb30BATHCS
00opyI0BaHUEM U IPUOOPAMH.
Hroro no pazneny 39
bubnmnoreka Cnoco6¢cTBOBaTH (HOPMHUPOBAHUIO
DIeKTPHUECKHC 3APATEL 3apAKCHHBIC TEA 1 HOK MMO3HABATENIbHBIX KAueCTB: 00yUaroluecs: yyaTcs
2.1 . 9 https://m.edso0.ru | ¢puxcupoBaTh 3aTPYAHEHUS B COOCTBEHHOM
WX B3aUMOJICHCTBUS 17§416194 ‘
11320294 NeSTeNIbHOCTH; BBISBIISATh IPUYUHBI ATHX
3aTpyaHEHUI; ONPeNesaTh 1Iellb CBOCH
bubnuoreka JalbHENIe paboThl; BRIOMPATH BHIBO/I,
2.2 [TocTOSsIHHBIHM MEKTPHUUECKUI TOK 31 LHOK (GOpMyIHpPOBATH CBOE MHEHHUE U HO3UIIUIO;

https://m.edsoo.ru



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

[71416194

KOOPJIUHUPOBATH CPEICTBA U CITOCOOBI
JOCTUKEHUS TIOCTaBICHHOM 1IeJIN; OCYILECTBIATh

bubnmoreka MOMCK HEOOXO0AUMON HH(pOpMAIUH; ydaTcs
HOK CpaBHMBATh, AHAIIM3UPOBATH, JI€JIaTh PA3JIUYHBIC
2.3 MarHuTHbIE SIBJICHUS 11 https://m.edso0.ru =~ MO3UIMHU B COTpyAHUYECTBE. TaKxke
17416194 (bopMHPOBaTH YMEHHE OE30MACHO MOJIb30BATHCS
¢ obopyaoBaHuEeM U TPUOOPO
bubnnoreka
[HOK
2.4 DIeKTpOMarHuTHasE UHIYKITUS 7 https://m.eds00.ru
171416194
Hroro mo pazueny 58
bubnmnoreka
[HOK
3.1 [ToBTOpHUTEIIEHO-0000IIAFOIIIHI MOTYITH ) https://m.eds00.ru
171416194
Hroro no pazgeny )
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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9 KJIACC

Bcero  JuaexkTpoHHBbIE DopMbl peajin3alii BOCIUTATEIbHOI0
No 11/ HaumeHoBaHue pa3iesioB M TeM yacoB  (uu(ppoBbIe) NOTEeHLMAJa pa3jaesia
gt NPOrpamMmbl o0pa3oBaTejibHbIE
pecypchbl
MeXaHHIECKoe ABHKEHHE H CIOCOGH €r0 bubnunorexka HOK Crnioco6cTBOBaTH (HOPMHUPOBAHUIO
11 N 24 https://m.eds00.ru/7f416194  mo3HaBaTE/LHBIX KAYECTB: 00yJarOIIHECs
yuarcst GUKCUpPOBATh 3aTPyIHEHUS B
bubmuorexa [JOK COOCTBEHHOM JI€SATEILHOCTH; BBISBIIATD
1.2 Bzaumoneiicteue Ten 15 https://m.eds00.ru/7f416194  TPUYMHBI TUX 3aTPYAHEHUMN; ONPEIEIATh
IEJIb CBOCH JaibHENIIel paboThI; BEIOUPATH
Bu6nuorexa [OK BEIBOJI, ()OPMYJIMPOBATH CBOC MHECHUE U
https://m.edsoo.ru/7f416194 = IO3ULUIO; KOOPAUHUPOBATE CPEACTBA U
CIIOCOOBI JTOCTH)KCHHUS MTOCTABIICHHOW 1EJIH;
OCYIIECTBIISATH MOUCK HEOOXOAUMOM
WH(OpPMAIINHY; y4aTCs CPAaBHUBATH,
1.3 3aKOHBI COXPAHEHHUS 13
aHAITM3UPOBATh, JIENATh PA3IMYHBIC TTO3UITUU
B coTpyaHudecTBe. Takxke GopMUpOBaThH
yMeHue 0e30MacHO MOJIb30BaThCS C
00opynoBaHHEM U IPUOOPOM.
Hroro no pazgeny
bubnnorexka HOK Crioco6¢cTBOBaTh (POPMHUPOBAHUIO
2.1 Mexannueckue KoneGaHus 7 https://m.eds00.ru/7f416194  mo3HaBaTeNbHBIX KAYECTB: 00yJArOIIHECs
yuatrcs (GUKCUpPOBATh 3aTPyIHEHUS B
Bubnuoteka HOK CcOOCTBEHHOM EeATENLHOCTH; BEISIBIATE
2.2 MexaHudecKre BOJIHBL. 3BYK 5 https://m.eds00.ru/7f416194  TPUYHHBI 3TUX 3aTPYAHECHUI; OTIPECIATh

1eJIb CBOEH JanbHellel paboThl; BEIOUpATh



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no pasaceiny

12

BBIBOJI, (DOPMYJIUPOBATh CBOC MHEHHE U
MO3UIUIO; KOOPJIMHUPOBATH CPEICTBA U
CHOCOOBI JOCTHKEHUS IOCTABJICHHOM 1IEIIH;
OCYIIECTBIISATH TOMCK HEOOXOAUMOM
MH(POPMAIINH; YIaTCsl CPAaBHUBATD,
aHAJIM3UPOBATh, JACTIATh PA3IUYHbIC TO3UIIUN
B coTpyaHudecTBe. Takxke popMUpoBaTh
yMeHue 0e301acHO MOJIb30BaThC C
000pyI0BaHEM U TIPUOOPOM.

QHCKTPOMaFHI/ITHOG IIOJIC 1
QJICKTPOMATrHUTHBIC BOJIHBI

3.1

Hroro no paszneny

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

CrniocoOG¢cTBOBaTh POPMHUPOBAHUIO
[I03HABATEJIbHBIX KAUeCTB: 00yUaroluecs
yuaTcst PUKCUPOBATH 3aTPyTHEHUS B
COOCTBEHHOM NIESTEIIbHOCTH; BBISBIISATH
IIPUYMHBI 3TUX 3aTPyJHEHUH; ONPENEIATh
1eJIb CBOEH anbHenIel paboThl; BEIOUPATh
BbIBOJI, OPMYJIMPOBATH CBOE MHEHUE U
MO3UIUI0; KOOPJUHUPOBATH CPEACTBA U
CHoCOOBI JOCTHKEHUSI TOCTABICHHOM LIeNH;
OCYIIECTBIISATh OUCK HEOOXOAUMOM
MH(pOPMaLIK; Y4aTcsl CpaBHUBATb,
aHAJIM3UPOBATh, IENATh PA3IUYHbIE TOZULIUU
B coTpyaHuYecTBe. Takxe popMupoBaTh
yMeHue 0e30MacHo MOJIb30BaThCs €
000pyI0BaHUEM U TIPUOOPOM.

4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA

bubnuoreka [IOK

Crnioco6¢cTBOBaTh (POPMUPOBAHUIO



https://m.edsoo.ru/7f416194

4.2 Pa3noxxeHue Oenoro cBeTa B CIEKTP

Hroro no pasaceiny

https://m.edsoo0.ru/7f416194

bubnnoreka LIOK
https://m.edsoo.ru/7f416194

MI03HABATEJBHBIX KAYeCTB: 00yJaroIuecs
yuarcs (GUKCUpPOBATh 3aTPyIHEHUS B
CcOOCTBEHHOM NI TEIbHOCTH; BBISABIIATH
MIPUYMHBI 3TUX 3aTPYIHEHU; ONPENEATh
1IeJIb CBOCH JalibHEHIIIel paboThl; BEIOMPATH
BBEIBOJI, )OPMYIMPOBATH CBOE MHEHUE U
MO3UIIMIO; KOOPJAUHUPOBATH CPEJICTBA U
CIIOCOOBI TOCTH)KEHHUS MTOCTABIICHHOW 1EJIH;
OCYIIECTBIISATH MOMCK HEOOXOIUMOM
nH(OpMAIINY; y4aTCsl CPAaBHUBATH,
aHAIIM3UPOBATh, IENATh PA3IUYHBIC TOZUIIUU
B coTpyaHudectBe. Takxke GopMUpoBaTh
yMeHHe 0€30IacHO MOJIb30BaThCSA C
o0opynoBaHueM U mpudopamMu

bubmuorexa [JOK
5.2 Crpoenne aTOMHOTrO spa https://m.edsoo.ru/7f416194
bubmmoreka [IOK
https://m.edso00.ru/7f416194
5.3 SAnepHble peakuuu

CriocoOG¢cTBOBaTh (POPMHUPOBAHUIO
[I03HABATEJIbHBIX KAYECTB: 00yYaroLIrecs
yuarcs (MKCUpPOBATh 3aTPy/IHEHUS B
CcOOCTBEHHOM JIESATEIIbHOCTH; BBISBIIATH
IIPUYMHBI 3TUX 3aTPYJHEHUN; ONPENETIATh
1eJIb CBOEH anbHelel paboThl; BEIOUPATh
BBIBOJI, ((OPMYJIUPOBATh CBOE MHEHHE U
MO3ULHI0; KOOPAUHUPOBATh CPEACTBA U
CHoCcOOBI JOCTHKEHUS TOCTABICHHOM LIeNH;
OCYIIECTBIISATH MOUCK HEOOXOAUMOM
nH(pOpMaLMU; y4aTcsl CPaBHUBATb,
aHAIM3MUPOBATh, EJIaTh Pa3INYHbIC TO3ULIUH
B coTpyaHuYecTBe. Takxke GopMupoBaTh
yMeHue 0e30MacHo MOJIb30BaThCs



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

o0opynoBaHueM U pubopamu.
Wroro no pazueny 15
Mexanuueckue sBICHUS (TOBTOPUTEIILHO- > bubmorexa [JOK
6.1 N p https://m.edsoo.ru/7f416194
0000IIAIOIIIIT MOTYITb)
TemmoBsie sBICHUS (IOBTOPUTEIBHO- 3 bubmorexa [JOK
6.2 N p https://m.edsoo.ru/7f416194
0000IIATOIIIIT MOTYITb)
DIEeKTPOMArHUTHBIE SIBIICHHS 2 bubmorexa [JOK
6.3 P . https://m.edsoo.ru/7f416194
(TTOBTOPUTEITHHO-0000IAOIIII MOTYITh )
CBeToBbIC sIBJICHUS (IIOBTOPUTEIBHO- 1 bubmorexa [JOK
6.4 _ p https://m.edsoo.ru/7f416194
00001IaIOIIHI MOIYIIb)
4 bubmuorexa [JOK
6.5 [ToBTOpUTENBEHO-0000IIAIOIIUN MOTYITH https://m.edsoo.ru/7f416194
Hroro no paszneny 15
OBIIEE KOJIMYECTBO YACOB I10 102
I[TPOIT'PAMME

HpI/I peajm3anuun PaGoueii MporpaMmbl BO3MOKHA UHTCIpallus OYHOT'O 06y‘IeHI/I${ C 06y‘IeHI/IeM C IPUMCHCHUEM NUCTAHIHUOHHBIX
O6pa3OBaTeJ'IBHLIX TeXHOHOFHﬁ, QJICKTPOHHBIM O6y‘IeHI/IeM. HpI/I OopraHu3alunu O6y‘IeHI/I${ C IPUMCHCHUEM JHUCTAHIIMOHHBIX O6p830BaTeJ'IBHBIX
TCXHOHOFHﬁ, 9JICKTPOHHOTO O6y‘~ICHI/I$I HCIOJIB3YIOTCA YKA3aHHBIC B JTAHHOM pa3JCJIC 3JICKTPOHHBIC (I_II/I(I)I)OBBIC) O6paSOBaTeJ'IBHLIe PECYPCEIL.
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HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC

Ne
n/n

Tema ypoka

®uszrka — HayKa o npupoje. SABJeHus TPUPOIbI

Bcero yacos

duznueckue ABICHUI

®dusnueckue BenuuuHbl. PazmepHocts. dusndeckue npudopsl. Ilorpemyoctu npu
HPSMBIX U3MEPEHUIX

VYpok-uccnenosanue "M3mepeHne TMHENHHBIX pa3MepPOB TEI U IPOMEKYTKOB
BpemeHu"

JlabGopaTtopHast padorta "HM3mepenne o0bEMa )KUIKOCTH U TBEPOTO Teua"

JlaboparopHas paboTta "Onpenenenue pa3mMepoB Manbix Tei. Merton psiioB"

Mertoap! HayuHOTO TTo3HaHUsA. Onrcanune GU3NIECKUX SIBICHUH C TIOMOIIBIO MOJAETIEH

YPOK'I/ICCHCI[OBE[HI/IC "HpOBepKa TUIIOTE3bI: JAaJIbHOCTH MOJIETA rapuka, NymeHHOro
TOPU30HTAJIBHO, TEM 60.]'[]'::]].[6, 4yeM OOJIBIIIE BHICOTA l'Iy'CI(a"

10

11

Crpoenue BemecTBa. ONBITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEILIECTBA
JlaGopatopHas pabota "O1eHka JuaMeTpa aToMa MEeTOJIOM PAJIOB (C
UCIIOJIb30BaHueEM ¢otorpaduii)"”

VYpoxk-uccnenoanue "HabmojeH1ne TEMIOBOTO paciiupeHus ra3oB. ONbIThI O
OOHapyKEHHIO IEHCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKEHU"

12

JBwxenue yactuil BemiectBa. Juddysus. bpoyHoBckoe nBuxkeHHE

13

VYpok-uccnenosanue "Habmonenue u 00bscHeHHEe OPOYHOBCKOTO JIBUYKEHUS U
muddyzun"

14

BzauMoneiicTBue yacTuIl BelecTBa: MPUTSKCHUC U OTTAJIKUBAHUC




15

ArperatHbie cocTosiHUS BeniecTBa. OCOOCHHOCTH arperaTHhIX COCTOSIHUM BOJIbI

16 Mexannueckoe asuxenue. 11yrs, TpackTopus, nepeMereHue

17 PaBHOMepHOE 1 HepaBHOMEpHOE ABMkKeHHe. CKOpOCTh

18 Haxoxnenue ckopocTy, MyTH U BpEMEHH IIPU PABHOMEPHOM NPSIMOIMHEWHOM
JBUKCHUHT

19 JlaboparopHas pabota "Onpenenenrne CKOPOCTH PaBHOMEPHOTO JIBHKEHUs"

20 ['paduku npSAMOTUHEITHOTO PABHOMEPHOTO BUKECHHS

21 Pemenue 3agau no reme "Pacuet cpeaneit ckopoctu"

99 JlabopaTtopHas pabota "OrnpenenieHne cpeaHeil CKOPOCTH CKOJBXKEHUsI OpyCcKa UK
[IapyuKa Mo HaKJIOHHOM TIOCKOCTH"

23 OTtHOCUTENBHOCTH ABMKEHU. CI0KeHNEe CKOPOCTEeH MpU MapauieTbHOM JBUKCHUH

24 [Tonyuenue u ananu3 rpadUKoB 3aBUCUMOCTHU IIYTH U CKOPOCTH JBHKEHUS OT
BpPEMEHHU

o5 Pemenue rpaduueckux 3amad no reme "MexaHuka. PaBHOMepHOE npsMoOIHMHERHOE
IBHKeHHne"

26 SBnenue nHepuMK. 3aKOH HHEPLIUU

97 B3aumoneiicTBue Ten Kak NpUYrMHA U3MEHEHUs CKOpocTH. Macca Tena kak mepa
WHEPTHOCTH TeJa MPH MOCTYMATEIbHOM ABHKCHUU

28 VYpoxk-uccnenoanne "CpaBHEHHE Macc IO B3aUMOICHCTBHIO Ten"

29 IImoTHOCTE BelecTBa




30

JlaboparopHas pabota "OnpeeneHre IIoTHOCTH TBEPIOTO Tena"

31 Pemenue 3anau no teme "Macca tena. [InotHocTs BemecTa"
32 Cwmecu u cinaBbl. [ToBepXHOCTHAS U TMHEWHAs IOTHOCTh
[ToaroroBka Kk KOHTPOJILHOU paboTe mo Teme "du3nuka — Hayka 0 IPUPO/IE.
33 [lepBoHauanbHBIE CBECHUS 00 ATOMHO-MOJIEKYJIIPHOM CTPOSHHH BEIIECTBA.
Mexanuka"
OHTpoOJIbHAs paboTa mo Teme "du3nka — Hayka o npupoje. [lepponavansHble
34 K 0 "® I1
cBeZieHHsI 00 aTOMHO-MOJIEKYJISIPHOM CTPOCHHUU BerlecTBa. Mexanuka"
35 Cua. SIBnenue tsarorenus. Cuiia TSXKECTH
36 N3obpaxkenue cui. Pemenue 3amau no teme "OrmpeneneHue cuibl TsoKkecTu"
37 Cuna ynpyrocru. 3akoH ['yka
38 Bec tena. U3mepenue cuit. JlunamomeTp
39 VYpoxk-uccnenosanue "HalmroaeHne n3aMeHEHUsI CKOPOCTH TPH B3aUMOICUCTBUU Teu"
40 Pemenue 3amau mo reme "Cuna ynpyroctu. Bec Tema"
JlaGopatopHas pabota "OnbITH, 1EMOHCTPUPYIOIINE 3aBUCMOCTb PACTSKEHUS
41 ’
(redopmanun) NpyKHUHbBI OT MPHIIOKEHHON CHUIIBI"
42 Cuna tpenus
43 Cnoxenue cuil. PaBHonelcTByomas cuia
44 Pemenne 3amgau no reme "Cnoxenue cui. PaBHoaeiicTBytomnas cuna"




45

Pemenne 3agau o reme "Biaumoneicrsue tein. Cunbl B MEXaHUKE"

Pemenue 3amaud no teme "Cuna tpenus". Ypok-uccienoBaHue 1o TeMe

40 "HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS OT ILJIOIIAAN CONPUKOCHOBEHUS"

47 JlaboparopHas paboTa "ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPCHUS
CKOJIBKEHUS OT CHJTBI JIaBJICHUS M XapaKTepa COMPUKACAIONTNXCS TOBEpXHOCTEH"

48 Pentenue 3amau mo treMe "B3aumonerictsue Teia. Criibl B MeEXaHUKe"

49 KoHTtpoinbHas padorta mo teme "B3zanmopericteue ten"

50 JlaBieHne TBEPABIX TEI

ol VYpok-3kcniepumenT "CriocoObl onpeesieHns JaBieHns TBepaoro Tena'

52 VYpok-uccnenopanue "3aBUCUMOCTb JaBJIEHUS ra3a OT TeMIiepaTypsl"”

53 JlaBnenue xuakocreit u razoB. 3akoH [lackans

54 ITHeBMaTHUECKHE yCTpOIICTBA

55 3aBUCUMOCTb JIaBJICHUS )KUJIKOCTH OT TIIyOMHBI

56 lMuppocraTudeckuii mapaaoke

57 Ypok-npoekT "M3ydeHnne coobmaromuxcst cocyaoB"

58 VYpok-koHdpepenuus " uapapauueckue MexaHu3Mbl"

59 Hcnonp30BaHne BHICOKHX JIABJICHUI B COBPEMEHHBIX TEXHOJIOTHSIX

60 Pemrenne 3amau mo teme "JlaBnenue xKugKocTu"




61

ATtmocdepa 3eMiIH U IPUYHHBL €€ CYIeCTBOBAHUS

62 Ypoxk-uccnenosanue "[IposiBiaenne neicTBrst aTMOC(HEPHOTO JaBIeHUS "

63 N3mepenne armocdeproro nasnenus. Onbit Toppudeniu

64 3aBUCUMOCTH aTMOC(EPHOTO IaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsr
JUTSL U3MEPEHUsT aTMOC(HEPHOTO JaBICHUS

apomeTp-aHepoua. ATMocepHoe TaBICHHE HA PA3IUYHBIX BBICOTAX

65 b A

66 BrrTankuBaromias cuna. 3akoH Apxumena

67 Pemenue 3agau no reme "3akon Apxumena"

68 Ypoxk-uccnenoBanue "IKCIEPUMEHTAIbHOE 00HAPYKEHHE JCHCTBUS KUIKOCTH
ra3a Ha IOrpy>K€HHO€ B HUX TeJo"

69 JlaboparopHas pabota "OnpeneneHre BHITATKUBAIOIIEH CHIIBI, TEHCTBYIOIIEH Ha
TEJ0, MOTPY>KEHHOE B KUJKOCTD"

70 [InaBanue ten

7 JlaboparopHas paboTta "HccrnenoBanue 3aBUCHMOCTH Beca Tejla B BOJE OT o0bemMa
MOTPYXEHHOU B KHUAKOCTh 4acTu Tena"

72 BosnyxomnaBanue. [inaBanue cynoB

73 Pemenue 3amgau no reme "3akoH Apxumena. Y cinoBus niaBaHus ten'

74 Pemenue 3amau o Teme "JleiicTBHE KUAKOCTH U Ta3a HA TIOTPYKEHHOE B HUX TEJO"

75 VYpoxk-nipoekT "KoHCcTpyrnpoBaHHUE apeoMeTpa WIIH JIOAKH U OTPEICTICHUE

Irpy30MOABEMHOCTH "




[ToaroroBka K KOHTPOJLHOM paboTe mo Teme "JlaBneHue TBepIAbIX Tell, JKUIKOCTCH 1

76 "
ra3oB

77 KoHnTtposbHas pabota o Teme "JlaBieHne TBepAbIX Te, )KUIKOCTEH U ra30B"

78 Mexannueckas pabota

79 Mo1HOCTh

80 Pemenue 3amay Ha onpeenenrue padboThl M MOIITHOCTH

81 PaboTa cuibl TSKECTH U CHITBI TPCHHS

82 Pemenne 3amau mo reme "PaboTa CHIIBI TSKECTH M CHIIBI TPCHHS"

83 Ypok-uccienoBanue "Pacyér MOIIHOCTH, pa3BUBAEMO# IMPHU TOIBEME T10 JIeCTHHUTIE"

84 [IpocThic MEXaHU3MBI

85 MowmenT cuinsl. [IpaBuno MomMeHTOB

86 JlaboparopHas pabota "M3ydeHue npaBuiia pbraara Jjs MOJBUKHOTO U
HEIMOABMKHOTO OJI0OKOB"

87 "30110TOE MIPaBMIIO" MEXaHUKHU

88 Ypoxk-npoekT "IIpoekTrpoBaHre MOTUCIACTOB C 3aJaHHBIMU TTapaMeTpaMu”

89 Ypok-koHpepenus "[IpocTeie MEXaHU3MBI B OBITY, TEXHHUKE, )KUBBIX OpraHu3mMax”

90 KoaddurmeHT mosae3Horo qeiHCTBUS MPOCTHIX MEXaHHU3MOB

91 JlaGopaTtopnas padota "Onpenenenue KI1JI moaBukHOTO M HEMOABUKHOTO OJIOKOB"




92 Mexannueckas sHeprusi. Kunetnueckas u moTeHIIUAIbHAS SHEPTUS

93 3aKOH COXpaHEHUsI MEXaHHMUECKOW YHEPTUU 1
94 Ypok-3KCriepuMeHT "IKCIEPUMEHTAIBHOE ONPEICIICHUE U3MEHECHUSI KHHETUYECKOM 1

U TIOTEHIIMAIBHON SHEPTUU MIPU CKATHIBAHUU TeJia M0 HAKJIOHHOM miockoctu"
95 [ToaroroBka Kk KOHTPOJLHOM paboTe mo Teme "PaboTa 1 MOITHOCTE. DHeprus" 1
96 KonTponbnas pabota no reme "PaboTta 1 MOIIHOCTB. DHeprus" 1
97 PaGora ¢ Tekcramu o teme "MexaHU4ECKOe ABUKEHUE" 1
98 Pa6ota ¢ Texkctamu o Teme "CtpoeHue Bemiectna" 1
99 Pa6ora ¢ Tekctamu o Teme "Cuiibl B ipupoe” 1
100 Pabora ¢ Texkcramu o Teme "JlaBrneHue TBEPIBIX TEIN, )KUIKOCTEH 1 ra3oB” 1
101 Pabora ¢ Tekcramu no Teme "OHeprus” 1
102 Pabora ¢ Texkcramu no Teme "[IpocTbie MexaHU3MBI" 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KVIACC

Ne KosaunvecTBo yacoB
o/ Tema ypoka

TemnepaTypHbie HIKaTIbI

9 BryTpeHHsIst sHEprus U crocoObl €€ U3MEHEHUs

10 Bunbl Teronepenaun

11 Ypok-koH(pepenmus "Vcnob30BaHNEe TEIUIOBBIX CBOWCTB BEIIECTB M MAaTEPHAJIOB B 1
HeNsIX dHeprocoepexeHus"

12 KommuectBo Temnorel. Y aeapHas TEII0EMKOCTD 1

13 VYpoxk-uccnenosanue "[IpoBepka runores3sbl JUHEHHON 3aBUCUMOCTHU JUTMHBI CTOJIOMKA 1
KUJKOCTH B TEPMOMETPUUYECKON TPYOKE OT TeMIeparyphl"

14 VYpaBHeHue TerioBoro 6anaHca. TermooOMeH U TEIJI0BOE paBHOBECHE. 3aKOH 1
Herorona—Puxmana

15 JlaboparopHas paboTta "lccrnenoBanue sBieHUs TEMIOOOMEHA MPU CMEIINBAHUN 1
XOJIOOHOU U ropsuer BoAbI"

16 Pemenue 3amau mo Teme "TernmooOMeH U TemiIoBoe paBHOBecHe" 1

17 JlaGopatopHas pabota "OmnpesneneHrne KOIU4YecTBa TEeIUIOThI, TOJyYeHHOTO BOJOH 1
IpHU TeTJI000MEeHe ¢ HarpeThiM MeTANIMYECKUM LIMIINHAPOM"

18 [TnaBneHue u OTBepAECBaHNE KPUCTALIMYECKUX BEIECTB. Y AeIbHasl TEIUIOTa 1
TUTaBIICHUS

19 Pemenue 3amau o teme "[lnaBnenre u oTBepAeBaHUE KPUCTATUNIMUECKUX TeN"

20 JlaGopatopHas pabota "OnpeneneHue yaeabHON TeMI0ThI IUIaBIeHus JIbaa"

21 VYpok-uccnenopanue "CpaBHEHHE MPOILIECCOB IJIABJICHUS KPUCTAUIMYECKUX TEN U 1
pa3MsArdeHust pu HarpeBaHUM aMoOp@HbBIX Ted"

22 [TapooGpazoBanue u koHaeHcaus. Mcnapenue

23 Kunenue. Y nenpHas Teriora napoodpa3oBanusi. 3aBUCUMOCTh TEMIIEPaTyphl



KUTICHHSI OT aTMOC(HEPHOTO JaBIICHUS

24 Pemenue 3amau o teme "IlapoobpazoBanue u kumneHue" 1

o5 VYpok-uccnenoBanue "OO0bsICHEHHE 3aBUCUMOCTH TEMIIEPATYypPbl KUIIEHUS OT 1
naBieHus"

26 Hacepimennelif 1 HeHachleHHbIH ap. BiaxHocTh Bo3ayxa 1

97 BnaxxnocTs Bo3ayxa u e€ usmepenue. Jlaboparopnas pabora "OnpeneneHue 1
OTHOCHUTEJIbHOM BJIAQXXHOCTH BO3ayXa"

28 Pemenue 3ama4 no reme "BnaxknocTts" 1

29 Pemenue 3a1ay v aHaIu3 CUTYalUi, CBSI3aHHBIX C SIBJICHUSAMU UCTIAPEHUS U 1
KOHJICHCAIIUU

30 DHeprus TOIIMBA. Y IeJbHas TEIJI0TAa CrOPAHUS 1

31 [TpuHIMTIBL paOOTHI TETIIOBBIX JABHTATECH 1

32 [TapoBas TypOuHa. [IBUraTrenb BHyTPEHHETO CTOPaHUs 1

33 KIIJI TermioBoro ABuraTelis 1

34 Pemenne 3agau o Teme "KII/] TemnoBoro asurarens" 1

35 VYpok-koHpepenius "TennoBble JBUTaTEeNN U 3alllUTa OKpYyKarolei cpesl” 1

36 TemoBele MOTEPHU B TEIIOCETSX 1

37 3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUH B MEXaHUIECKUX U TETUIOBBIX 1
nporeccax

38 [ToaroToBka Kk KOHTPOJIBHOM paboTe o Teme "TeruoBele siBIeHUs. MI3MeHeHne 1
arperaTHBIX COCTOSIHUH BemecTna"

39 Kontponbnas pabota no teme "Tenmnosblie siBiaeHus. MI3MeHeHNe arperaTHbIX 1
COCTOsIHU BemecTBa"

40 Onexktpusanusd Tei. [[Ba poaa 3apsioB 1

41 VYpoxk-uccnenoanue "VccienoBanue crnocob0B pa3IMuHbIX BELIECTB 1
Ha’3JIeKTPU30BbIBATHCA"

42 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona 1



Onexkrpuueckoe nojie. Hanpspk€HHOCTH 3nekTpuyeckoro nosst. [Ipuniun

43 CYTIEPHO3UINH IEKTPUUECKUX MONEeH 1

44 Hocurenu snektpuueckux 3apsioB. DieMeHTapHblIi 3apsia. CTpoeHue aroma 1

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa 1

46 [IpoBOIHMKY, AUBIIEKTPUKH U MOJIYIIPOBOAHUKH 1

47 Ypok-koHbepeHius "IaeKTpusanysl B TOBCEAHEBHOMN XU3HN" 1

48 Pemienue 3agau no Teme "3akoH COXpaHEHUs dIEKTPUUYECKOro 3apsa’” 1

49 DnekTpuueckuii TOK. ICTOUHUKH 3JEKTPUYECKOTO TOKA 1

50 Ypok-uccnenosanue "MccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO MOJIS Ha 1
MIPOBOJIHUKH U TUDJIEKTPUKH"

51 DIIEKTPUUYECKUI TOK B METAJLJIaX 1

52 DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax 1

53 DJeKTpudecKas 1ernb 1

54 Cuiia Toka. AMriepmerp 1

55 DIIeKTpUUECKOe HarpshKkeHue. BoabTmeTp 1

56 JlaGopatopHas pabota "CO0pKa U UCTIBITAHNE DIEKTPUUECKO 1IeMHU MTOCTOSTHHOTO 1
ToKa"

o7 3aBUCHUMOCTh CHJIbI TOKA OT HanpsbkeHus. 3akoH OMa Ji71s yyacTKa 1enu 1

58 JlaGopatopHas pabota "HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, TPOTEKAIOIIEr0 1
Yyepe3 pe3UCTop, OT HAIPSHKEHUs Ha PEe3UCTOPE U CONPOTUBIIEHUS pe3ucTopa”

59 DIIEKTPUUECKOE COMPOTUBIICHUE. Y ICIBHOE COTPOTHUBIICHNE

60 JlaboparopHas padoTa "OnpeeneHne yIenbHOro COMPOTHBICHUS TPOBOHUKA"

61 Pemenue 3anau no teme "IIEKTPUUECKOE COIPOTUBIIEHHE. Y JEIIBHOE 1
conpoTuiieHue"

62 Pemenne 3amay mo treme "3axkod Oma"

63 [TocnenoBarenbHOE U MapaIEIbHOE COSMHEHNUS IPOBOJHUKOB



JlaboparopHas padota "lIIpoBepka nmpaBuia CIOKEHUS HANIPSDKEHUH TpU

o4 MOCJIEI0BATEIbHOM COETUHEHUH JIBYX PE3UCTOPOB"

65 Pemenue 3anau no teme "IlocnenoBarenbHoe U NapaliebHOE COETUHEHUS
MIPOBOJTHUKOB"

66 JlaboparopHnas padota "lIIpoBepka nmpaBuia s CHIbI TOKA IIPU NMapajljieIbHOM
COCJIMHEHUH PE3UCTOPOB"

67 Pemenue 3anauy Ha npuMeHeHue 3akoHa OMa 171 pa3InyHOrO COEIMHEHUS
IIPOBOJHHUKOB

68 OJ1C u BHyTpeHHEe CONMPOTUBIIEHUE UCTOYHHUKA TOKA. 3akoH Oma JIJ1s TOJIHOU LIeTH

69 Pewenue 3anau no reme "2J[C, BHyTpeHHEE COIPOTUBICHUE UCTOYHUKA TOKA. 3aKOH
OmMa 11 moHoM nenu"

20 JlaGopaTtopnas padora "Onpenenenue IJ[C 1 BHyTPEHHETO CONPOTUBICHUS
HMCTOYHHKA TOKA"

71 [TpaBuna Kupxrodga

72 JlaboparopHuas padota "IIpoBepka npaBun Kupxrogda"

73 Ypok-uccnenosanue "M3yueHne BOIbT-aMIIEPHBIX XapAKTEPUCTUK HEITMHEHHBIX
3JIEMEHTOB"

74 Pabora anexTpudeckoro Toka. MoIHOCTh 3JEKTPUUECKOT0 TOKa

75 JlaboparopHas padota "Onpenenenre paboThl U MOIIHOCTH 3JIEKTPUUECKOT0 TOKa"

76 3akoH [xoynsa-Jlenua. Ilorpeburenu snekrpuueckoro Toka. KopoTkoe 3ambikanue

77 VYpoxk-koHpepennus "OO0bsiCHEHNUE U TPUHITUT ACHUCTBUS JOMAITHUX
AJIEKTPOHArpeBaTeIbHbIX IPUOOpPOB"

78 [TonroroBka Kk KOHTPOJBLHOU paboOTe MO TeMe "DIEeKTpUIECKUe 3aps/bl. 3apsyKeHHbIE
TeJla ¥ UX B3auMoiercTBUs. [10CTOSTHHBIN 3EeKTpUYECKUA TOK"

79 KonTtponbHas pabota o Teme "DneKTpudeckue 3apsiibl. 3apspkeHHbIE Tela U UX
B3auMozeicTBus. [10CTOAHHBIN 21EKTPUUECKUN TOK"

80 [TocTositHHBIE MarHUTHI. MarHUTHOE 10J1€ 3€MIJIM U €r0 3HaYeHHE IS dKU3HU Ha




3emiie

ypOK'I/ICCJ'ICI[OBaHI/IC "I/I3yquI/Ie MAarauMTHOTO IIOJIAA ITOCTOAHHBIX MAIrHUTOB IIPU UX

81 00BbEeTMHEHNH M pa3AeieHny. Busyanu3arus moss mocTOSHHBIX MarHUTOB" 1

82 OnbIT OpcTena. MarHuTHOE MOJIe JIEKTPUIECKOTO TOKA 1

83 OmnbIT AMiiepa. MarHuTHOE TI0JI€ KaTyIIKU C TOKOM. [I[puMeHeHne 3JeKTpoOMarHuToB 1
B TEXHHUKE

84 Cwia AMriepa u onpeniesieHue e€ HalpaBICHUS

85 Pemenne 3amau o reme "Cua Amrnepa u onpeneneHue e€ HarpaBieHus"

86 DNEKTPOABUTATENh TOCTOSIHHOTO TOKa. VICIoIb30BaHKe AJIEKTPOABUraTeNed B 1
TEXHUUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE

87 JlaboparopHas paboTta "M3ydenue aeiicTBUS MarHUTHOTO TOJISl HA POBOTHUK C 1
TOKOM"

88 Ypok-koHpepenmus "[IpakTudeckoe MpUMeHEHUE dJIEKTPOABUTATEIICH " 1

89 JlaboparopHas pabota "KoHCcTpynpoBaHue U u3y4eHue padoThl dNeKTpoaBUrarens" 1

90 JlaboparopHas padota "M3mepenne KI1J[ anekTpoaBuraTebHON yCTaHOBKU" 1

91 Oneitel @apanes. 3aKoH MEKTpoMarHuTHOW nHAYKIUK. [IpaBuno Jlenna 1

92 VYpok-uccnenosanue "MccnenoBanre U3MEHEHU 3HAUEHUS U HAIIPaBJICHUS 1
WHIYKIIMOHHOTO TOKA"

93 Pemenue 3anau no teme "3aKkoH anekTpoMarHnTHOW nHAYKuMHU. [Ipasuno Jlenna"

94 OnextporeHepatop. CriocoObl MOTyYEHHs! FNEKTPOIHEPTUN

95 VYpoxk-koH(pepeHus "IIEeKTPOCTAaHIIMN HAa BO3OOHOBIISIEMBIX UCTOUHUKA YHEPTHUH. 1
[Tpo6aemsbr sxosioruu. TOMIMBHBIE 3JIEMEHTHI U 3JIEKTpOMOOMIN"

96 [TonroroBka Kk KOHTPOJILHOU paboTe MO TeMe "IIEKTPOMArHUTHBIE SBICHUS"

97 KonTtponbHas pabota "DneKTpoMarHuTHBIC SIBICHHS"

98 PaGora ¢ Tekctamu no Teme "TemnoBsie siBIEHUS"

99 PaGora ¢ TexkcTamu 1o Teme "DneKTpUUYECKUE 3apsiibl. 3apsKEHHBIE TENa U UX 1

B3anMoercTBue"




100

Pabora ¢ Texkcramu no Teme "[locTOSTHHBIN 31eKTpHUYecKuii TOK"

101
102

Pabora ¢ Texcramu o teMe "MarautHsle gBiieHud"

Pabora ¢ TekcTamu o Teme "IIeKTpOMarHuTHAS UHAYKIHS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




9 KJIACC

Ne KosanuyecTBO 4acoB
o/ Tema ypoka

1 Mexanudeckoe aBrmxeHue. MarepuanbHas Touka. CriocoObl onucaHus 1
MEXaHUYECKOr0 JBMIKECHHS

2 Cucrema orcueta. OTHOCUTEIILHOCTh MEXaHHYECKOT'O IBIKCHUS 1

3 BekTopHbIe BETUYMHBI, ONIEPAIIMH C BEKTOPAMH, MPOSKIIMH BEKTOPOB 1

4 PaBHOMEpPHOE IPAMOIIMHEWHOE JBUKEHUE 1

5 Pemenue 3agau no teme "PaBHOMEpHOE NPSIMOIMHEHHOE JIBHKEHHE" 1

6 HepaBnomepnoe npsmonunerinoe apuxeHue. CpeaHsisi 1 MTHOBEHHAs! CKOPOCTh 1
TeJa MPU HEPABHOMEPHOM JIBHYKCHUHU

7 PaBHOYCKOpEHHOE NPSIMOJIMHENHOE ABUKEHUE. Y CKOPEHHE

8 CKopoCTh PaBHOYCKOPEHHOTO MPSAMOJIMHEHHOTO ABIKEHUs. ['paduk ckopocTu

9 Pemenue 3amgau mo teme "CKOpOCTh PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO 1
IBYKeHUA"

10 [TepemernieHne npu paBHOYCKOPEHHOM MPSIMOJTUHEHHOM JABHKEHUU 1

11 JlabGopaTtopHast padota "OrmnpenenieHne yCKOPEHHs Tesa P PaBHOYCKOPEHHOM 1
JIBUKEHUHU O HAKJIOHHOW IIJIOCKOCTH"

12 Pemenne 3ampau no reme "llepemMenienne npu paBHOYCKOPEHHOM MPSIMOJIMHEHHOM 1
IBUKEHUN"

13 JlaboparopHas paboTta "HccrnenoBanre 3aBUCIMOCTH ITYTH OT BPEMEHH MIPU 1
PaBHOYCKOPEHHOM JIBIKEHUU 0€3 HayaJlbHOU cKopocTH"

14 ['paduaeckast maTEpIpETALINS YCKOPEHUS, CKOPOCTH, MPOUJICHHOTO ITyTH U 1
MepEMEIICHUS IS MPSIMOTMHEHHOTO IBUKCHUS

15 Pemenue 3amay o teme "I padudeckas HHTEpIpeTaIus yCKOPEHHsI, CKOPOCTH, 1

MPOMICHHOTO MYTH U TIEPEMEIIEHUS JIJIS1 IPSIMOJIMHEMHOTO JIBHKEHUS "




16

VYckopenue cBoboiHOrO najgenus. OnbiTel [Nanues

17 Pemenue 3amay mo reme "Y ckopeHue cBOOOIHOTO TajaeHus"

18 Pemenue 3a1a4 no teme "J[BrkeHune noJ| 1eHCTBUEM YCKOPEHUS CBOOOIHOTO 1
naneHusa"

19 JIBuKEHME 110 OKPYKHOCTH

20 JluHeliHas U yriioBasi CKOPOCTb, IEPUOJL M YACTOTA

21 Pemenue 3anau no teme "J{Br>keHne no okpyxHoctu"

99 [ToaroToBka Kk KOHTPOJIBHOM paboTe 1o Teme "MexaHuyecKoe ABUKEHHUE U CIIOCOObI 1
ero onucanus"

93 KonTtponbsHast pabora no Teme "MexaHn4eckoe TBHKEHUE U CIIOCOOBI €ro 1
onucanus"

24 [IepBsbiit 3axk0oH HproTona. BekTop cuibl 1

25 Bropoii 3akon Hetorona. PaBHopelicTBytomas cuna 1

26 Tperwnii 3akoH Herorona. Cyneprno3uus cui 1

27 Cuna ynpyroctu. 3akoH ['yka 1

28 Pemenue 3axau o teme "Cuna ynpyrocta" 1

29 JlaGopatopHas pabota "HccnenoBanue 3aBUCUMOCTH CUJIBI YIPYTOCTH, 1
BO3HHKAIOIIEH B IPYXHUHE, OT CTENEHH JeQOpMaLUU NPy UHbI"

30 Cuna tpenus. KoapdummenT tpenns 1

31 JlaGopatopHas pabota "Onpenenenue ko3 duiuenTa TpeHus CKOJIbXeHus" 1

32 Pemenue 3amau mo Teme «Cuia TpeHUs 1

33 JIBIDKEHUE TeJ 10 OKPYKHOCTH TIOJ] IEHCTBUEM HECKOJIBKHX CHII 1

34 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUS 1

35 JIBI>KeHHE TeJ BOKPYT TPaBUTAIIMOHHOTO 1eHTpa. [lepBast KocMudeckas CKOpOCTh 1

36 HesecomocTs u nieperpysku 1

37 Umnynec Tena. Ismenenune ummynbca. UmMnynbsce cuiibl. Ypyroe u Heynpyroe 1




B3aMOJIENCTBUE

38 3aKOHBI U3MEHEHHUS U COXPAaHCHUS UMITYJIbCa 1

39 PeaktuBHOE ABIIKEHHE 1

40 Pemenue 3anau no teme "3akoH coxpaHeHMsI UMITyJbca. PeakTuBHOE iBU)KeHUE" 1

41 Mexanundeckas paboTa U MOIITHOCTb 1

42 Pabora cuinbl TsDKECTH, CUITBI YIIPYTOCTH U CUJIBI TPEHUS 1

43 JlaGopaTtopHnas padora "Onpeaenenne padoThl CHIIBI TPEHHS TIPU PABHOMEPHOM 1
JBUKEHUU TE€JIa 110 TOPU30HTAILHOM OBEPXHOCTH"

44 CBs13b SHEpruu U paboThI 1

45 JlaGopatopHas pabota "OnpezneneHue paboThl CHIIbI YIIPYTOCTH IIPH NMOABEME Ipy3a 1
C MCII0JIb30BaHUEM HETIOIBUYKHOIO U MOJIBUKHOTO OJI0KOB"

46 [TorennmansHas SHEPTHS

47 Kunernueckas sneprus. Teopema 0 KHHETUYECKOM SHEPTUU

48 3aKOH U3MEHEHUS U COXPAaHEHHsI MEXaHUYECKOM SHepruu

49 Pemenue 3anay no Teme "3aKOHbI U3MEHEHUS M COXPAHEHHS] MEXaHUYECKON 1
sHepruun”

50 [ToaroToBka Kk KOHTPOJIBHOM paboTe 1o Teme "B3anmoseiicTBue Ten. 3aKOHbI 1
coxpaHeHus"

51 KontponbHas padota o Teme "B3aumoericTBue Ten. 3aKOHbI COXpaHeHUS " 1

59 KonebarensHoe nBmxenue. OCHOBHbIE XapaKTEPUCTHKH KOJIeOaHU: IepUo/, 1
4yacToTa, aMIUTUTyAa

53 MaremaTrueckuil 1 Npy>KUHHBIA MasTHUKU. JIabopaTopHas pabota "VccnenoBanue 1
3aBHCHUMOCTH NepHOa KoueOaHui Tpy3a Ha HUTH OT JUIMHBI HUTH"

54 [MapMonnueckne konebaHus 1

55 JlaGoparopHas pabota "M3mepenue yckopeHus cBOOOIHOTO NmaieHus " 1

56 3aryxatomue kojaebanus. BerHyxnennbie konedanus. Pezonanc 1

57 [IpeBpatienue sHEPrUM Npu KOJIeOATEIHHOM JIBHKEHUN 1



58

MexaHn4ecKre BOJIHBI: IPpOAOJIbHBIC U MMOIICPCYHBIC

59 CBoiicTBa MEXaHUYECKUX BOJIH. J{1MHA BOJIHBI M CKOPOCTH €€ pacpoCTpaHEHUs

60 Ypok-koHpepenmus "MexaHndeckue BOJIHBI B TBEpAOM Tene. CelicMuieckue
BOJIHBI"

61 3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa

62 I'pOMKOCTB 3ByKa M BHICOTA TOHA. AKYCTUYECKUI pEe30HAHC.

63 Wndpassyk u ynerpassyk. Kongepenmus "Vcnonb3oBanue yapTpasByKka B
COBPEMEHHBIX TEXHOJIOTUAX"

64 DJEeKTPOMAarHUTHOE NOJI€ U 3JIEKTPOMAarHUTHbIE BOJIHBI

65 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH

66 Ypok-koHdpepenuus "llkana 31eKTpOMarHUTHBIX BOJIH. Mcrionb30Banue
AIIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBsi3u. Panmonokanus. Kocmuueckast cBsizp "

67 Pemienue 3a1a4 Ha onpeeneHre YacToOThl U AJTUHbI 3JEKTPOMAarHUTHOW BOJIHBI

68 DekTpoMarHuTHas npupoa ceera. CKOpocTh CBeTa

69 BonHoBbIe cBOliCTBa cBeTa: MHTepdepeHus 1 Judpakuus

20 Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CliokeHHe CeKTpalbHbIX
uBeToB. Jlucnepcus ceera

7 VYpoxk-npaktukym "HabGuroieHre u 00bsicCHEHHE OTBITOB IO Pa3IoKEHHUIO Oeoro
cBeTa B criekTp. [lonyuenue Genoro 1BeTa nNpu CiI0)KEHUH 1IBETOB"

72 OmnsiThl Pesepdopaa u muianerapHast MoJienb aToMa

73 [Tocrynarter bopa. Moaens atoma bopa. Mcniyckanne 1 OTIIomeHre CBeETa aTOMOM.

74 KBanrtsbl. JIuneiyaTeie cieKTpsl

75 VYpoxk-nipaktukyMm "HalroeHre CIUIONTHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYYCHUS U
WCITyCKaHus"

76 PagnoaktuBHOCTB. Anb(da-, 6eTa- 1 raMMa-u3Iy4eHus

77 Crtpoenue atomHoro siipa. HykinonHast Moies aTOMHOTO sijipa

78 PagunoaktuBHbIe npeBparienus. M30Torsl




79 [Tepuon monypacmana 1

80 Ypok-koupepenmus "JleicTBUE paliOaKTUBHBIX U3JTYYCHHUI HA )KUBBIC OPTaHU3MBI. 1
3amuTa OT paJuOoaKTUBHOIO U3JTyyeHus"

81 SnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apsA0BOr0 U MacCOBOTO UHCE 1

82 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MAacChl U SHEPTUU 1

83 Pemenue 3amau o reme "SnepHbie peakiuu. DHEPrus CBs3u" 1

84 Peakuuu cunrtesa u nenenus saep. Merounnku snepruu CosHua u 3B€31 1

85 Ypok-koHpepennus "AnepHas sHepreTuka. IKOJIOrHUECKUe MPOOIEeMBI siIepHOH 1
SHEpreTuku"”

86 [ToaroroBka k koHTpoOJBHOU padoTe no Teme "Konebanus u BoinHbl. CBETOBBIE U 1
KBaHTOBBIC SABJICHUS"

87 KonTponbnas padora no teme "Konebanus u BoiaHbl. CBETOBbIE U KBAHTOBBIE 1
SABJICHUS"

88 Pemenue pacueTHbix 3aj1a4 1o TeMe "MexaHuueckoe ABUKeHue"

89 Pemienne pacyeTHBIX M Ka4ECTBEHHBIX 3aja4 1o Teme "B3zaumoneiicteue ten"

90 Pemienne pacueTHBIX M KAYECTBEHHBIX 3aa4 110 TeMe "3aKOHbI COXPAHEHUS SHEPTUU 1
U UMIysbca"

91 Pemenne pacueTHbIX U Ka4eCTBEHHBIX 3a/1a4 110 Teme "Ternsosble mporeccs” 1

92 Pemienne pacueTHbIX M KaUECTBEHHBIX 3a7a4 110 Teme "BnaxxHocts" 1

93 Pemienne pacueTHbIx U KauecTBEeHHbIX 3a1a4 1o teme "KII/I remioBbix nBurarenein" 1

94 Pemienne pacyeTHBIX M KaYECTBEHHBIX 3aJ1a4 110 TeMe ""3aKOHBI TOCTOSTHHOTO TOKa" 1

95 Pemenne pacueTHbIX U KauecTBeHHBIX 3a1a4 1o TeMme "KII/I anexTpoycraHoBok" 1

96 JlaGoparopHbie pabOTHI 11O TeMe ""3aKOHBI TOCTOSHHOTO TOKa" 1

97 JlaGopatopHble paboThI 10 TeMe «MexaHHuKa» 1

98 JlaboparopHbie paboThI 110 TeMe «OnTHKa 1

99 Pabora ¢ Tekcramu o Teme "3aKoHbI COXpaHEHHs B MeXaHuKke" 1
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PaGora ¢ Tekcramu o teme "Kosiebanus v BoaHb!"

101
102

Pabora ¢ Texcramu o TeMe "CBeTOBEBIE SIBIECHUS"

Pabora ¢ Tekctamu o Teme "KBaHnToBas u snepHast pusuka’

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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