PABOYAS ITPOI'PAMMA

yueOHoro npeamera «@usukay (yriryoJeHHbIH YPOBEHbD)

U1 oOy4Jaromuxcs 7 — 9 Kiiaccos



INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3nKke Ha ypPOBHE OCHOBHOIO 00IIero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE TOJIOXKEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
yIIIyOJIEHHOM YpPOBHE OCHOBHOM 00pa30oBaTesIbHOW MpOrpamMMBbl, MPeICTaBICHHBIX
B ®I'OC OO0, a Takxke ¢ yuétoM (penepanbHOi paboueld MporpaMMbl BOCIIUTAHUS
u Konuenuuu npenoaganus yueoHoro npeamera «Ousukay.

ConepxaHue mporpaMMmbl MO (PU3MKE HAIMpPaBICHO Ha YAOBIETBOPEHHE
MOBBIIICHHBIX 3alPOCOB OO0YYAIOIIUXCS, CTpeMsIIuXcsi K Oojee TIyOOKOMY
OCBOCHUIO (DU3WYECKUX 3HaHWM, M Ha (OPMUPOBAHHE ECTECTBEHHO-HAYUYHOU
IPaMOTHOCTH oOydJarommxcsa. B mporpamme mo (u3uKe  yIUTBIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpemmera B peanusanuu tpedboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4EHHs, a TAaKKe
MEXIIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'O 00IIIEr0 00pa3oBaHusl.

[Iporpamma no ¢u3ukKe ycTaHABIMBAET paclpe/eieHne yueOHOoro Mmarepuana
1o rojaM o0ydeHus (IO Kjaccam), MpejyiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUS! T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaroNnuXCsl.

[Iporpamma mo ¢u3uke pa3paboTaHa C LEJIbI0 OKAa3aHHS METOJUYECKOU
MIOMOIIM YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO y4eOHOMY TIPEIMETY .

®duznka ABISETCS  CUCTEMOOOPA3yIOIUM  JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4eOHBIX IPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB
U SIBJICHUM, H3y4YaeMbIX XUMHUEH, Ouoyioruend, acTpoHoMHEed U (PU3UUYECKOU
reorpaduel, BHOCHUT BKJIAJ B €CTECTBEHHO-HAYYHYI) KapTUHY MHDA,
PEeNIOoCTaBIsieT HamboJee SCHbIe O00pa3lbl MPUMEHEHHUS HAYYHOTO METOja
MO3HAHUSA, TO €CTh CIIOC00A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUPE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUsA B CTPYKType oOIIero
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTU U
MHTEpeca K HayKe y 00y4arommxcsl.

N3yuenne ¢usuku Ha yrayOn€HHOM YpOBHE TMPEAINojaraeT yBEPEHHOE
BJIaJICHUE CJIeIYIOIUMU KOMITETEHTHOCTSIMH, XapaKTepU3yIOIIMMHU
€CTECTBEHHO-HAYUYHYIO TPAMOTHOCTH:

HAyYHO OOBSICHATH SBJICHHUSI,

OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEOBAHUS;

UHTEPIPETUPOBATh JaHHBIE M HMCIOJb30BaTh HAy4YHbIE JOKa3aTeIbCTBA IS
MOJTYYEHHUSI BBIBOJIOB.

[enmun wu3yueHuss (PuU3NKU Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs
onpenenensl B KoHuenmuu npenoaaBaHus ydyeOHoro npeamera «®Duszuka» B



oOpazoBarenbHbIX opraHuzanusx Poccuiickoini  ®@eaepanuu, pean3yrOMIMX
OCHOBHBIE  001Ie00pa3oBaTeNbHbIE MPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM
Konnernn MunucrepcrBa npocetienust Poccuiickoin @enepanuu (IpoToKoi oT 3
nexadps 2019 r. Ne [1K-4BH).

Henu nzydenus: Gpu3nku Ha yriryOJIEHHOM YPOBHE:

pa3BUTHE HWHTEpPECa U CTPEMJICHHSI OOYYAIOIIUXCS K HAYYHOMY H3YUCHHIO
IPUPOJIBI, PA3BUTHE X UHTEIJICKTYaTbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJe MO3HaHUS U (POpMHUpPOBAHUE
UCCIIEJIOBATEIBCKOTO OTHOILIEHUS K OKPY KAIOIIUM SIBIICHUSIM;

dbopMHpoOBaHKE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa M3y4deHHs] OCHOB
CTpOCHHMsSI MaTepuH U (PyHIaMEHTATBHBIX 3aKOHOB (DU3HUKH;

dopMupoBaHne YMEHHH TPUMEHATH (U3HUECKUE 3HAHWA W Hay4dHbIE
JI0Ka3aTeNIbCTBA 1)1 O0BACHEHUS OKPY KAIOIIUX SIBICHUM;

dbopMHUpOBaHUE TPEACTABICHUN O poONM (PU3MKU [JIs PA3BUTUA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE peICTaBIeHUN 0 BO3MOXHBIX  cdepax Oynyiein
npo(ecCHOHaTBHON  JeATEeNHbHOCTH, CBSI3aHHOW C (DU3UKOH, MOATOTOBKA K
JalbHeleMy oOy4eHHUIO B 3TOM HaIlpaBJICHUU;

dbopMHUpOBaHWE TOTOBHOCTH K JajibHEUIIEMY H3y4YeHHIO (U3UKU Ha
yrayOlnEHHOM YpOBHE B paMKaxX COOTBETCTBYIOIIMX Npoduie oOydeHus Ha
YPOBHE CPEAHETO 00111eT0 00pa30BaHUS.

JlocTmkeHne 3TUX Iiesield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o01iero 006pa3oBaHus 00ECIEYNBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:

npuoOpeTeHre 3HAaHUM O JUCKPETHOM CTPOCHUH BEIIECTBA, MEXAHUYECKHUX,
TETUIOBBIX, DJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

pUOOPETCHNE YMEHHUI aHATM3UPOBATh U OOBSICHITH (PU3MUCCKHUE SBJICHUS Ha
OCHOBE M3yYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEIICHUS PACYETHBIX U KaYE€CTBEHHBIX 3aja4, TPEOYIOMIUX
CO3/IaHUSA U WCIOJb30BaHUsA (PU3MUECKHX MOJEJeH, BKIIOYas TBOPUYECKHE U
PaKTHKO-OPUEHTUPOBAHHBIC 3a/1a4H;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHHI: HaOMIOAaTh SBJICHHUS U U3MEPSThH
(u3nyeckue BEIMYMHBI, BBIABUTATh TUIOTE3bI U MpeiaraTh 3KCIepUMEHTAIbHbIC
CrocoObl UX MPOBEPKH, TUIAHUPOBATH M MPOBOJUTH OIBITHI, SKCIIEPUMEHTAIbHbBIE
WCCIICJIOBAHMS, aHATU3UPOBATH MOTYUYCHHBIC TaHHBIC U JeNIaTh BBIBOIBI,

OCBOEGHHME NPUEMOB paboThl ¢ MH(poOpManued (HU3UUECKOTrO COAEpKaHUS,
BKJIFOYasi UH(POPMAILIMIO O COBPEMEHHBIX JOCTIXKEHUAX (PU3UKU, UHTEPIpPETAIUs U
KPUTHUYECKOE OLIEHUBAaHUE UH(POpMALIH;



3HAKOMCTBO €O cepamu npodhecCHOHAIBHOW JeATeTbHOCTU, CBA3AHHBIMU C
(GU3UKONM, U COBPEMEHHBIMH TEXHOJOTHUSIMU, OCHOBAaHHBIMU Ha JOCTHUKEHUIX
(bu3nIECcKOi HAyKH.

Ha wusyuenue ¢usukm (yrayOnéHHBIH YpOBEHb) Ha YPOBHE OCHOBHOIO
obmero obpazoBanusi oTBoauTcs 340 wacoB: B 7 kiacce — 102 ygaca (3 vaca B
Henento), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kinacce — 136 dacos (4
yaca B HEJIEIIIO).



COJEPXAHME OBYYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYKAKIIEr0 MUPA.

®du3nka — Hayka O mpupoje. SBineHus npupoibl (IEMEHTHI COIEPKAHMS,
BKJIFOYAIOIIME MEKIIPEAMETHBIE CBsI3M). (DHU3MYECKUE SBICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. Pa3zmepHocTh. EnunHunbl (U3NUECKUX BEIWYUH.
W3mepenne @u3ndyecknx BeaUMYMH. OTanoHbl. Dusmdeckue npudopsl. llena
nenenus. Ilorpemnocts usmepenuii. [IpaBuna 6e3omacHoro Tpynaa mpu paboTe ¢
nabopaTopHbM o0OOpyaoBaHuEeM. MexayHaponHas cuctema eauHull. llepeBon
BHECUCTEMHBIX eIMHUL B enuHUIBI CH.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd M3y4alOT HPUPOAY.
EcTecTBEHHO-HAYUYHBIM METOJl IMO3HAHMS: HAOJIIOJEHHME, MOCTAaHOBKA HAyYHOI'O
BONPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TMIIOTE3, 0ObSICHEHNE
HabmogaemMoro sBieHus. Onucanue GU3NUeCKUX SBICHUN C MOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKWE, MarHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS.

®duznyeckue npuOOpPbHl U MPOIEAYpa MPSMBIX U3MEPEHUN aHAJIOTOBBIM H
U(POBBIM MPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

OmnpeneneHre UEHbI IEIEHUS NIKaJIbl H3MEPUTEIBHOIO IPUOOpa.

N3mepenue paccTosiHUM.

N3mepenue mnomanu u oobéMa. MeTon najaeTku.

N3mepenue BpemMeHH.

N3mepenne o0bEMa )KUIKOCTH U TBEPAOTO TENA.

Onpenenenne pa3MepoB MaibIX Tesl. MeTox psSaoB.

IIpoBeneHnne wuccnenoBaHus IO IPOBEPKE TUIIOTE3bI: JAJbHOCTH IIOJETA
HIapuka, myueHHOro rTOPU30HTAIBHO, TEM O0JIbIIIE, YEM OOJIBIIE BBICOTA MTyCKa.

Pa3zpnes 2. IlepBoHayasibHbIe CBEJACHUS 0 CTPOCHHH BELECTBA.

CrpoeHne BemiecTsa: aTOMbl M MOJIEKYJBI, UX pa3sMepsl U Macchl. ONBITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBxkenne dactul BemiectBa. CBS3b CKOPOCTH JBUKEHHUS YACTHI[ C
temrneparypoil. bpoyHoBckoe npmxenue. Juddysus. BzaumopeiicTBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPABIX
(KpucTalimyeckux) Tesl. B3auMocBsI3b MeXy CBOMCTBAMM BELECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBMKCHHUS.

Habmronenune nuddysun.

Habmronenue siBneHuid, 0ObSICHSIIOMMXCS MPUTSHKEHUEM WJIN OTTAKMBAHUEM
YaCTHI] BEIIECTBA.

Jlabopamopnuie pabomosl u onvimol.

OreHka 1ruaMeTpa aToMa METOJIOM PSZIOB (C UCTIOIb30BaHueM (pororpaduii).

OnbITHI 11O HAOIIOJIEHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

OnbITEI TO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSIKEHUS.

Paznea 3. /IBuikeHue U B3auMo/ieiicTBHE TeJl.

Mexannyeckoe gaBuxkenue. Ilyte um nepemenienue. PaBHOMepHOE U
HepaBHOMEpHOE nBIKeHHe. CBOOOAHOE MaJeHHE KaK MpPUMEpP HEPaBHOMEPHOTO
nBmxkeHus: tenn. Ckopocth. CpenHsis CKOPOCTh NMPU HEPABHOMEPHOM JIBUKECHHM.
Pacyér nmytu u BpeMeHU JBUKECHUSL.

I'paduku 3aBucuMOCTEl BeIWMYHMH, OMUCHIBAIOMUX ABWkeHHe. OOmue
NOHATUS 00 OTHOCHTENBbHOCTH JABWXKeHUs. CIOXEHHEe CKOpOCTeH Juisi Ted,
JOBIKYILIUXCS MMapaJuIeNbHO.

SBnenue wHepuu. 3aKOH WHEpUMHU. B3anmoneicTBue Ten Kak MNpUYMHA
M3MEHEHUS CKOPOCTM JABMXKEHHs Tell. Macca kKak Mepa HHEPTHOCTH Tella B
nocTynareiabHoM JBWkeHUU. IlnotHocTh BemiecTBa. CBsi3b IJIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B eAuHuIle 00béma BemectBa. CMECH U CIUIABBI
IToBepxXHOCTHas U JIMHEHAS IIJIOTHOCT.

Cuna xak xapakTepUCTHKa B3auMojAeHcTBUA Tell. Cuia ynpyroctd M 3aKOH
I'yka. U3mepenune cuiibl ¢ MOMOIIBKD AUHAMOMETpA. SIBICHUE TATOTEHHS M CUia
TsokecTd. Culla TSKECTH Ha Ipyrux mianerax. Bec tena. HeecomocTs. CrioxeHue
CWJI, HAPABJIEHHBIX MO OJHOW IpsiMoM. PaBHonelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKONMBXKEHHUSI U TPEHUE IOKOs, BSI3KOE TpeHHe. TpeHue B NPUPOAE U
TEXHHKE.

Jemoncmpayuu.

HaGnronenue MmexaHnuecKoro JIBHKEHUS TeTa.

N3Mepenne ckopoCTH MPSAMOJIMHENHOTO JBUKEHHUS.

Habntonenue siBieHUs1 HMHEPIUU.

Habnronenune naMeHeHus CKOpPOCTH MPU B3aUMOJICUCTBUU TEJ.

CpaBHeHHE MacC M0 B3aMMOJICHCTBUIO TEI.

CroxeHue Cuil, HallpaBJICHHBIX 10 OJHOU MPSAMOW.

Jlabopamopnwie pabomoul u onvimol.



OrnpeneneHrne CKOPOCTH PaBHOMEPHOIO JABMXKEHHS (IIapuKa B >KUIKOCTH,
MOJIENIN AJIEKTPUUECKOr0 aBTOMOOMIISL M TaK J1ajiee).

OnpeneneHue cpelHEld CKOPOCTH CKOJIBXKEHHS Opycka WM IIapuKa I10
HaKJIOHHOM IIOCKOCTH.

OrnpeneneHue MmI0THOCTH TBEPAOTO TeNA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTshkeHus (nedopmaiun)
MPY>KUHBI OT MPUI0KEHHOMN CUIIBI.

OnbIThI, NEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUS OT
CHUJIBI IaBJICHUS U XapaKTepa COMPUKACAIOIINXCSA TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTEN M ra3oB.

Hasnenue. Cuna naBnenusi. CnocoObl yMEHbIIEHUS U YBEJIMYEHUS TABJICHUS.
JlaBnenue rasza. 3aBUCUMOCTH [aBJIEHHS ra3za OT OObEMAa W TEMIEPATYPHL.
Ilepenaua naBieHust TBEPABIMH TEIaMU, KUJKOCTSIMU U ra3amu. 3akoH [lackais.
[THeBMaTHueCKrE MAILIUHBI.

3aBUCUMOCTh ~ JIaBJIIGHHUSI  JKUJKOCTH  OT  D[JIYOMHBI  TOTPYKEHUS.
I'uppocratnueckuit  mapagokc. CooOmaromuecss cocynbl. ['mapaBnuyeckue
MexaHU3Mbl. Vcronb30BaHUE BBICOKMX JIaBJICHUII B COBPEMEHHBIX TEXHOJOTHSX.
Y CTpoiCTBO BOIONIPOBOIA.

AtMocdepa 3emnn u atMocepHoe naBieHue. [IpuuuHbl cyriecTBOBaHUS
Bo3aAyliHON oOonouku 3emuu. Omnbit Toppuuemnu. M3mepenue armocdepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(HEpPHOTo JAaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpubGops! 1151 M3MepeHns aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBHE )KUIAKOCTH M ra3a Ha MOTPyKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cuia. 3aKkoH Apxumena. Y cIoBUE BOSHUKHOBEHUS BbITAJIKHUBAIOIICH
(apxuMenoBoif) cuiibl, noarekanue. [InaBanue Ten. BozmyxomiaBanue.

Jemoncmpayuu.

3aBUCHUMOCTb JaBJIEHUA ra3a OT TeMIEpaTyphl.

[lepenaua gaBneHUs )KUAKOCTHIO U Ta30M.

Coo01aromuecs cocybl.

I'mppasnnyeckunii mpecc.

[IposiBneHne neicTBUs aTMOCPEPHOTO ABICHUS.

Cudon.

3aBUCUMOCTh BBITAIKUBAIOIIECH CHIIBI OT 00BbEMA MOTPYKEHHONW B KUAKOCTh
YacTH TeJa U TIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITATKUBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TEJ: IUIaBaHUE WM MOTPYKEHUE Tell B 3aBUCUMOCTH OT
COOTHOILIEHHS TUIOTHOCTEN TeJIa U AKUJKOCTH.

Jlabopamopnwie pabomoul u onvimol.



WccnenoBanue 3aBUCHUMOCTH Beca Tesla B BOJE OT 00BbEMa MOTpYyKEHHOM B
KUJKOCTb YaCTH TEJA.

OrnpeneneHre BbITAIKUBAIONIECH CUJIbI, ACHCTBYIONIEH Ha TEJO, NOTPYKEHHOE
B JKHJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIEH CUJIbL, JEUCTBYIOUIEH HA TEJIO B
XKUJIKOCTH, OT Macchl TeJa.

OnbITel, AEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJKUBAIOIIEH  CHJIBI,
JIEHUCTBYIOIIEH Ha TEJO B KUJIKOCTH, OT 00bEMA MOTPYKEHHON B KHUAKOCTh YaCTH
T€JIa U OT IUNIOTHOCTH KUJIKOCTH.

KoncTpynpoBanne apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHUE
€€ rpy30N0AbEMHOCTH.

Pa3zpnes S. PaGoTra u MOIIHOCTB. JHEPrus.

Mexanudeckasi paboTa Jijisi CUJl, HAalIPABJICHHBIX BIOJIb JIMHUU TTEPEMEIICHUS.
MomHOCTb.

[IpocTble MexaHU3MBI: pblYar, BOPOT, OJIOK, TMOJMCIACT, HAKJIOHHAs
IJIOCKOCTh, HOJKHUYHBIN MeXaHu3M. MoMmeHT cuiibl. PaBHOBecue prryara. [IpaBumo
MOMEHTOB. [IpumeHeHHe mpaBWJIa paBHOBECHS pbluara K OJIOKy. «3050TO€
npaBwio» mexanuku. KITJ[ mpocteix MmexanusmoB. [IpocTeie MexaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHu3Max.

Mexannueckass dHeprus. KuHernueckas W TNOTEHUHAIbHAs DHEPTHUS.
[IpeBpamenre oAHOTO BUAA MEXaHUYECKOW SHEPTUH B APYroil. 3aKOH COXPaHEHUs
Y [IPEBPALIEHUS JHEPTUU B MEXAHHKE.

Hemoncmpayuu.

[IprMepbl TPOCTBHIX MEXAHU3MOB.

Jlabopamopnwie padbomul u onvimol.

HccnenoBanue yciioBril paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

N3yuenune mpaBuia peluara JJis MOABUKHOTO M HETIOJIBUYKHOTO OJIOKOB.

Omnpenenenue KIIJ[ moaBuKHOTO ¥ HETIOJBUKHOTO OJIOKA.

Omnpenenenne pabOThl CHIIBI YOPYTOCTH IPHU MOABEME TPY30B MPU MOMOLIU
HOJIB>KHOTO OJIOKA.

N3yyeHune 3akoHa COXpaHEHUSI MEXaHUYECKOW SHEPTUU.

8 KVIACC

Pa3zpnes 6. TenuioBblie siBJICHUSA.

OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUUECKOW TEOPUU CTPOCHUS
BemecTsa. Macca W pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAOIINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKON TEOPUU.



Mopenu TBEPAOTrO, >KUAKOTO M Ta3000pa3HOr0 COCTOSHUNM BEIECTBA.
Kpucrannuueckue u amopdHbie Tena. I'padeH — HOBBI MaTepuan A HOBBIX
TEXHOJOTUNA. TEXHOJOrny MOJyYEeHUs! HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB Tra3oB, KUJKOCTEW W TBEPJBIX TEJI HA OCHOBE IOJOXKECHUU MOJEKYJISPHO-
KHMHETUYECKOW Teopuu. [I0BEpXHOCTHOE HATSHKEHUE, CMAauyMBaHUE, KaWUJUISIPHBIC
ABJIEHUA. TEIIOBOE pacUIMpeHUE W C)KAaTHE. 3aBUCUMOCTH [IaBJICHUS Traza oOT
00BbEMa, TeMIepaTyphl.

Temneparypa. CBsi3b TeMIepaTrypbl CO CPEAHEH KUHETHYECKON 3Hepruei
TEIUIOBOTO JBUKEHHUS 4acCTHUIl. TeMIlepaTypHbI€ IKaJIbI.

Buytpennsis  sHeprus. CnocoObl H3MEHEHUSI BHYTpPEHHEH DHEpruu:
Terionepeaadya U COBEpLIEHNE paboTHI. Bunpr TEIUTIONEpEaaUM:
TEIJIONPOBOJIHOCTh, KOHBEKIIUSA, U3Iy4eHUE. Buapl Temionepenaym B NPUPOAE U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX MPOLECCOB.

KonuuectBo TeIuioTel. YaeiapHas TEIUIOEMKOCTH BellecTBa. 1e€IUI000MEH U
TersIoBoe paBHOBecue. 3akoH HptoToHa-Puxmana. YpaBHeHMe TEMI0BOro daiaxca.

[ImaBneHre U OTBEpPAECBAHUE KPUCTAJUIMYECKUX BEIIECTB. Y JAE€NbHAS TEILIOTA
iasnenus. [lapooOpazoBanmne u konaencauus. Vcnapenne. Kunenue. Y aenpHas
TEryioTa  mapooOpa3oBaHMs.  3aBUCUMOCTh  TEMIEPATyphl  KUIMEHHUS  OT
atMocdepHoro maBieHUs. HachllieHHBIM W HEHACBIEHHBIN mMmap. BiaxxHOCTh
BO3/1yXa.

OHeprus TOIUIMBA. Y IeJIbHAs TEMI0Ta CTOPAHUS.

[Tpunnuner padotel TemnoBbix aABuratened. KIIJ[ TemnmoBoro asurarens.
TeruioBele ABUTaTeNd M 3allUATA OKpYXKarollen cpenpl. TemnoBble IOTEpU B
TEIJIOCETSX.

3aKOH COXpPAaHEHUSA U MPEBPALICHUS SHEPTUUA B MEXAHUYECKUX U TEIUIOBBIX
nporeccax.

Jemoncmpayuu.

HaGnronenue 6poyHOBCKOTO ABMKCHHUS.

Habmronenune nuddysun.

HaGntonenue sBIEHUN MOBEPXHOCTHOTO HATSOKEHUS, CMayuBaHUs U
KANWUISPHBIX SIBIICHUM.

Habuntoienue TenaoBoro pacimpeHust Tel.

N3menenue paBieHus rasa mnpu W3MEHEHUHM OOBEMA M HArpEBaHUM WIIU
OXJIAXKJCHUU.

[IpaBuiia u3MepeHus TEMITEPATYPBHI.

Bunbl Tenonepenayn.

OxJtaxkeHue Ipyu COBEPIIICHUU padOTHI.

HarpeBanue npu coBepiieHUN pabOThl BHEITHUMU CUJIaMHU.

CpaBHeHUE TEIUIOEMKOCTEN Pa3IMYHbIX BELIECTB.



HaGntonenue kunenus.

Habntonenue nocTostHCTBA TeMIepaTyphl IPH TUIABICHUU.

Mojenu TennoBbIX ABUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

OnbITH IO OOHAPYKEHUIO IEUCTBUSI CHII MOJIEKYJIIPHOTO TIPUTSKCHHUS.

OnbIThI O BRIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WIIM caxapa.

N3mepenue Ttemmeparypbl MpU TMOMOIIM KUJKOCTHOIO TEPMOMETpa U
JaTYUKa TeMIepaTyphl.

OnbITel MO HAONIOJCHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, >KUIKOCTEH U
TBEPIBIX TEIL.

Ornpenenenue qaBjeHUs BO3lyXa B OaJJIOHE MITIPHUIIA.

Uccnenoanne 3aBUCUMOCTH JaBJEHUS BO3dyxa OT e€ro oObéMa U
TEMIIEPATYPHI.

[IpoBepka rUnoOTE3bl JTUHEHHOW 3aBUCUMOCTH JIJIMHBI CTOJOMKA >KHIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHeHUs BHYTPEHHEH »HHEpPruM Tejla B pe3ysbTaTe
TETJIoONepeIau U paOOTHl BHEITHUX CHJL.

UccnenoBanue siBIeHUs TEIIOOOMEHAa TPU CMEIIUBAHUM XOJOJHOW U
ropsiueu BOJIBI.

Ornpenenenre KOJIMYECTBA TEIIOTHI, MOJYYEHHOTO BOJOM MPHU TEIJI00OMEHE
C HArpeThIM METAJUNIMYECKUM LIWJIUHIPOM.

Ornpenenenrne MOUTHOCTH TEIJIOBBIX MOTEph (3akoH HptoToHa-PuxmMana).

Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

Hccnenosanue npoiecca UCIapeHus.

Onpenenenne OTHOCUTENBHOM BIQKHOCTH BO3yXa.

Onpenenenue yaenbHOM TEIUIOTHI IIJIABJICHHUS JIbAA.

Pa3znen 7. JnekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

OnekTpuzauus Tel. J[Ba poia 3JIEKTpUUECKUX 3apsaoB. Bzaumopeincrteue
3apspKEHHBIX Tell. 3aKkoH KynoHa.

Onektpudeckoe mnoje. Hanpsok€HHOCTH diekTpudeckoro nosist. IlpuHnmn
CYyHEPHO3ULINU JICKTPUUECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenune aroma. I[IpoBOAHMKH, MAMDIIEKTPUKH U TMOJIYNPOBOJHUKU. 3aKOH
COXpPaHEHHUS AJIEKTPUUECKOTO 3apsiaa.

DIJIEKTPUYECKUM TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
HNcTOYHUKM MOCTOSSHHOTO TOKa. JIeMCTBHUS 2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUI TOK B METAJIAX, KUIAKOCTAX U razax.

OnekTpuueckas nenb. Cuia Toka. DIEKTPUUYECKOE HANPSIKEHUE. AMIIEPMETP
Y BOJBTMETP B LEMH MOCTOSSTHHOTO TOKa. COMPOTUBICHUE TPOBOJHUKA. Y IE€TBHOE



conmpoTHUBJIEHUE BemecTBa. 3akoH Oma s yyactka nenu. IlocinenoBarenbHoe u
napajjieIbHOE COeIMHEHNE MTPOBOJIHUKOB. DJIC B 1Ienmu MOCTOSTHHOTO TOKA. 3aKOH
Oma s momuoit nenu. [lpaBuna Kupxroda. Pacu€r mpocThIX 3neKTpU4ecKux
uenei. HemnHenHbIe 371IEMEHTHI.

PaGota u MOIIHOCTH »3JeKTpUuYecKoro Toka. 3akoH Jlxoyns-JleHna.
DJIEKTPUYECKUE LN U TTOTPEOUTENH dIEKTpUUECKOi Heprun B ObITy. KopoTkoe
3aMBbIKAHUE.

[ToctostHHble  MarHuThl.  B3anMOAEHCTBHME  TMOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe none. MarHuTHOE 1oje 3eMIIM U €ro 3Ha4eHue AJIs )KU3HU Ha 3emiie.
OneiT Opcrena. MarHutHoe TOJN€ AJIEKTpUYECKoro Toka. OmsiT  Ammepa.
[IpuMeHeHne SIIEKTPOMAarHUTOB B TEXHUKE. JlEMCTBHME MAarHUTHOIO IO Ha
NpOBOJHUK ¢ TOKOM. Cuna Awmmepa W oOmpelaeneHue €€ HampaBJICHHUS.
DJIEKTPOJIBUTaTENIb IOCTOSSHHOTO TOKa. lcronb30BaHUE 3JIEKTPOJBUTaTeNie B
TEXHUYECKUX YCT-POICTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABiaeHue 3JIEKTPOMarHUTHOM MHAYKUMM. [TpaBuiio Jlenna.
DIIEKTPOreHEepaTop. Crnioco0b1 ITOJTYYEHHS ANEKTPUYECKOU DHEPI'UH.
DJIEKTPOCTAHIIMM HA BO30OHOBISEMBIX HCTOYHUKAX HHEPIUU. IKOJOTHUECKHE
po0IeMbl SHEPTETUKH. TOTIITMBHBIE JIEMEHTHI M 3JIEKTPOMOOKIIH.

Jemoncmpayuu.

DIIeKTpU3aLUs TEll.

JIBa poJia 3JIEKTPUUYECKUX 3aps0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJ.

Y CTpOUCTBO U IEUCTBHUE IEKTPOCKOTIA.

DIIEKTPOCTaTUYECKAss MHIYKIUS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsIOB.

MonenupoBanue CHIOBBIX JIMHUM JJIEKTPUYECKOrO TOJISI C MOMOIIBIO
OyMa)KHBIX CYJITAHOB.

[IpoBOTHUKM W TUAIEKTPUKHU.

M cTOYHMKY TOCTOSTHHOTO TOKA.

JIeHCTBUS IEKTPUIECKOTO TOKA.

DIJIEKTPUYECKHUM TOK B )KUJIKOCTH.

["a3oBb1i pa3psa.

N3mepenue cuiibl TOKa aMIepMETPOM.

N3MepeHne 2neKTpUueCcKOTro HANPSHKEHUS BOJIBTMETPOM.

Peocrar 1 Marazus COpOTUBIICHUH.

B3aumopelicTBHE NOCTOSTHHBIX MATHUTOB.

MonenupoBaHre HEBO3MOXKHOCTH PA3CICHUS TTOJOCOB MATHUTA.

MoaenupoBaHue MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OnbIT Opcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMATrHUT.



JleficTBME MarHUTHOTO MOJIS1 HA TPOBOJAHUK C TOKOM.

DNEeKTPOABUTATENb TOCTOSHHOTO TOKA.

OmnebiTel @apanes.

DIEeKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

OnpITel MO HAOJIONCHUIO JIIEKTPU3ALUUU TEl MNPU CONPUKOCHOBEHUH U
UHIYKIHEN.

HccnenoBanue NEWCTBHS DJIEKTPUYECKOTO TOJII HA NPOBOJHUKH U
TUBIEKTPUKHU.

COopka 1 UCTIBITAHUE AIEKTPUUECKOM 1IeH MOCTOSHHOTO TOKa.

HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, MPOTEKAIOIIETO YEPe3 pe3ucTop, OT
HaAIPsDKEHUS Ha PE3UCTOPE U CONMPOTHUBIIEHUS PE3UCTOPA.

OnBbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUUYECKOTO CONPOTUBIICHUS
IIPOBOJIHUKA OT €0 JIJIMHBI, IUIOIAX TONEPEYHOr0 CEYEHUS U MaTepHaa.

Onpenenenue yaenbHOrO CONPOTUBIIEHUS TPOBOAHUKA.

[IpoBepka mpaBuUiia CIOXKEHHUS HANpSHKEHUH MpU  MOCIEA0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia sl CUJIBI TOKA MPU MAPAJUIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTPEHHETO COMPOTUBIICHUSI KICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BbInoIHEHUS 3aKkO0HA OMa /171 MOJTHOM LEMu.

N3ydenune BONbTAMIIEPHBIX XapAKTEPUCTUK HEJIMHEWHBIX AJIEMEHTOB (J1aMIIbl
HAKaJIMBAHMS WJIM MTOJIYITPOBOJIHUKOBOTO JINOAA).

Omnpenenenre pabOThI AEKTPUUECKOTO TOKA, HAYIIETO Yepe3 pe3UCTOP.

OmnpeneneHre MOIHOCTHU AIEKTPUUECKOT0 TOKA, BBIAEIIIEMON HA PE3UCTOPE.

Onpenenenue KIIJ[ nHarpeBartens.

HccnenoBanre MarHuTHOTO B3aUMOJIEUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHUTHOTO MOJI MMOCTOSTHHBIX MarHUTOB MPU UX OOBbEAMHEHUU U
pazzieneHun.

HccnenoBanue 1elCTBUS 3JEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY .

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3AMMOJICVCTBUS KaTYLIKH C
TOKOM W MarHuta OT CHWJIbl M HalpaBJj€HUs TOKA B KaTyIIKE W OT HaJlW4us
(OTCYTCTBUS1) CEpJIEUHUKA B KaTYIIIKE.

N3yuenue aeiicTBUS MarHUTHOTO MOJISl HA IPOBOAHUK C TOKOM.

KoncTtpyupoBanue u usyueHue padoThl 371EKTPOABUTATENS.

N3zmepenue KIIJI anekTpoaBUrateibHONM yCTaHOBKH.

OneITel MO HCCIIEIOBAHUIO  SIBJICHUSI BJIEKTPOMArHUTHOW  MHAYKIHH:
UCCJIeIOBAHUE U3MEHEHUH 3HAYEHHUS U HAIIPaBJICHUS UHIYKIMOHHOTO TOKA.



9 KJIACC

Pa3znen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe nBuxeHue. MatepuanbHas Touka. CrnocoObl ONMUCaHMS
MEXaHUYECKOTO JBWKCHUS: TaOIWYHBIA, Tpaduueckuii, aHamuTndeckuii. Cucrema
oTcu€ta. OTHOCUTEIBHOCTh MEXaHUUECKOTO JIBHKCHUSI.

BekTopHble BeIMUMHBI, ONEpalMi ¢ BEKTOPAMH, IPOEKIUH BeKTOpa. Panuyc-
BEKTOpP MAaTE€pHAIbHOM TOYKH, TEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NpSMOJIMHENHOE JBHXKeHMe. HepaBHOMEpHOE NPSAMOJIMHEWHOE JIBHXKECHUE.
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh TeJjia MIPU HEPABHOMEPHOM JABUKEHUH.

YckopeHne. PaBHOYCKOPEHHOE NPSIMOJMHENMHOE JBHXKEHUE. Y CKOpPEHHE
cBoOoaHOrO najgeHust. OneIiTe! [ anmuies.

I'paduueckas uHTEpHpeTanusi YCKOPEHUS, CKOPOCTHU, MPOUJIEHHOTO MyTH U
MEPEMENIEHHUS JJISI TPSMOJIMHEMHOTO JBHKCHUS.

JIBrxeHue Tena, OpOIIeHHOTO MO/ YTIIOM K TOPU30HTY.

JIB)KEHHE 10 OKPYKHOCTHU. JIMHEHast CKOPOCTh, YII0Bast CKOPOCTh, MEPUOL
Y 4acToTa 0OpalleHus: MpU paBHOMEPHOM JBIKEHHUU M0 OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPHU IBUKECHUU 110 OKPY>KHOCTH.

Bekrop cunbl. PaBHOAEMCTBYIOIIAS Cra.

[Tepseiit 3axoH HeroroHa. Bropou 3akon Herorona. Tperuii 3akoH HerotoHa.
[TpuHUMNI Cynepno3uIMy CHII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUSI CKOJIbXKECHUS, CHIIa
TPEHUS TIOKOsI, IpyTre Bubl TpeHus. Koaddumuent tpenus.

JIBU>KEHHE TEN IO OKPYKHOCTH 0T IEVCTBUEM HECKOJIBKUX CHUJL.

3akoH bepHymnu um noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENIbHBIE
anmaparbl, CyJa Ha TOABOAHBIX KpBUIbAX, AHTUKPBUIO Ha CKOPOCTHBIX
aBTOMOOWJISX. J[BMKEHHE Moe3/1a Ha MarHUTHOM MOTyIIKeE.

Cwia TS>KeCTM M 3aKOH BCEMHPHOIO TSITOTEHHMs. J[BUKEHUE Tel BOKPYT
rPaBUTALIMOHHOTO LEeHTpa (B ToM uucie muaHer Bokpyr Comuiua). IlepBas
KOCMHYECKast CKOpocTb. HeBeCcOMOCTh 1 meperpys3KH.

PaBHoBecue maTepuanbHON TOUKU. AOCOMIOTHO TBEpHOEe Teno. PaBHOBecue
TBEPAOrO TeJa € 3aKPEIVIEHHON OChI0 BpauieHus. MoMeHT cuiibl. LleHTp TsixecTH.

Nmnynec Ttenma. WM3menenune wummyinbca. HMmnynse cuiibl. YOopyroe u
HEYyIpyroe B3aUMOJICHCTBHE. 3aKOHbI HM3MEHEHHUS W COXPAHEHHUS HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanuueckass paboTa W MOIIHOCTh. PaboTa Ccuil TSKECTH, yIPYrocCTH,
TpeHus. CBs3b SHeprun U paboThl. [loTeHIInanbHasT YHEPTUS Tela, MOJHATOTO HaJl
ITIOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHas sHeprust cxxaTou npyxuHbl. Kunetnueckas



sHeprus. Teopema O KMHETHYECKOM SHEPruM. 3aKOH M3MEHEHUS U COXPAHEHHUS
MEXaHUYECKOU IHEPIUU.

Jemoncmpayuu.

Habmronerne MeXaHMYECKOTO JBHKCHHS Tela OTHOCHTEIBHO Pa3HBIX T
OTCUETA.

CpaBHeHHE MyTeW W TPaeKTOpUM JBUKEHUS OJHOTO U TOTO K€ Tena
OTHOCHUTEJILHO Pa3HbIX TEJl OTCYETA.

N3MepeHne ckopoCTH U YCKOPEHHUS TPSIMOTMHENHOTO JIBUXKEHUS.

HccnenoBanue nmpru3HaKkoB PaBHOYCKOPEHHOTO JIBUKEHHUS.

Habmronenue aABMKEHUs Tela MO OKPYKHOCTH.

Habnronenne MexaHMYECKUX SIBICHUM, MPOUCXOJSAIIMX B CHUCTEME OTCYETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCHUTEIIBHO
KaOuHeTa (HU3UKH.

Habmronenue paBHOBeCHs Tell, CBOOOIHOTO MAJeHHUs, KOJIecOaHUsI MasTHUKA B
WHEPIUATIbHBIX CUCTEMAaX KaK MOJATBEPKICHUE MPUHIIMIIA OTHOCUTEIILHOCTH.

3aBUCUMOCTh YCKOPEHUS TeJla OT €r0 MacChl U JIEUCTBYIOIIEH HA HETO CUIIBI.

HaOnronenue paBeHcTBa CUIJI IPU B3aUMOICHCTBUM TEIL.

M3meneHue Beca Tesna mpyu YCKOPEHHOM JIBUKECHUH.

[Tepenava umMmyJsibca pu B3aUMOACHCTBUY TEJ.

[IpeobpazoBaHust SHEPTUU NPU B3aUMOJICUCTBUU TEJI.

CoxpaneHnue umnyJibca npu abCOTOTHO HEYNIPYTOM B3aUMOICHCTBUM.

CoxpaHeHue UMIyJibca NpH YIPyTroM B3aUMOJIEUCTBUHU.

Habmronenune peakTHBHOTO JABHKCHHS.

CoxpaHeHue SHEepruu Mpu CBOOOHOM MaICHUH.

CoxpaHeHue SHEepruu Mpu ABMKEHUH TeJla MO/ ACHCTBUEM IIPY>KUHBI.

Jlabopamopnuie pabomul u onvimol.

KonctpyupoBanue TpakTa sl pa3roHa W JalbHEHIIEro paBHOMEPHOIO
JBYKEHUS IIapUKa WU TEIJICKKHU.

Onpenenenue cpeaHeld CKOPOCTH CKOJbXKEHUS Opycka WIM JIBUKEHUS
[IapUKa [0 HAKJIOHHOW IIOCKOCTH.

Onpenenenue yCKOpPEHUsS Tela NPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOM INIOCKOCTH.

HccnegoBanne 3aBUCMMOCTH IMYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauaJbHOW CKOPOCTH.

[IpoBepka runoTe3bl: €ciiv NpU PAaBHOYCKOPEHHOM JIBHXKCHUU 0€3 HadalbHOM
CKOPOCTH MyTH OTHOCATCS KaK psii HEYETHBIX YUCEII, TO BpeMEHA OJITUHAKOBBI.

HccnenoBanne nBUKEHUS Tela, OPOIISHHOTO O/ YIJIOM K TOPHU30HTY.

HccnegoBanne 3aBUCUMOCTH  CHJIBI  TPEHUS CKOJIBXEHUSI OT  CHJIbI
HOPMAaJILHOTO JaBJICHUS.



Omnpenenenre ko3 PUIIMEHTa TPEHUS CKOJBKEHUS.

Ornpenenenne KECTKOCTH NPYKUHBI.

Uccnenosanue 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BOZHUKAIONICH B MPYXKUHE, OT
CTeneHu JAepopMaliuu Mpy>KUHBI.

Omnpenenenre pabOThl CHIIBI TPEHUSI TPU PABHOMEPHOM JIBIDKCHHH Tejla 0
TOPU30HTATBLHON TOBEPXHOCTH.

Onpenenenue pabOTBl  CWIBl  YNPYrocTH MpU  THOABEME Tpy3a C
UCIIO0JIb30BaHUEM HETIOJIBU>)KHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Ko1e0aHUs U BOJIHBI.

Konebarenbnoe neukenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: IEPHO/,
4acToTa, aMIuiuTyAa. ['apMoHuueckue koyieOaHus. 3aTyxawIlue KoJjeOaHus.
Brinyxnennbie koneOanus. Pesonanc.

MareMatuyeckui ¥ OPYKUHHBIA MasTHHUKU. [IpeBpamieHune sHEpruu npu
KO0JIEOATEIHbHOM JIBUKEHHUH.

Mexannueckue BoJIHBL. [IpomosibHble W TonepeuHble BoOJHBL. (CBOWCTBA
MEXaHUUYECKUX BOJH: uHTepdepeHuus u nudpaxuus. JjirHa BOJHBI U CKOPOCTh €€
pacrnpocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJe, CEHCMUUECKUE BOJHBI.

3Byk. PacnpocTpaHeHue U OTpa)x€HHUE 3ByKa. 'pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akycrtuke. WHppasByk u ynbTpasByk. Hcnonb3oBanue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSX.

Jemoncmpayuu.

HaGnronenue konebGanwii Tenm moj JCHCTBUEM CHIIBI TSOKECTH W CHIIBI
YIPYTOCTH.

HaGnronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Habnronenue BoIHYXACHHBIX KOJIeOaHUM U pe30HaHCA.

Pacnpoctpanenuie npo10JibHBIX U MOMEPEYHBIX BOJH (HAa MOJIEIH).

Ha6nronenue natepdepennnu u qudpakiiny BOJH Ha TOBEPXHOCTH BO/IBI.

HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnuie pabomul u onvimol.

Onpenenenre 4acTOTHI U MEPUOJIA KOJIEOAaHU MAaTEMATUYECKOTO MAsTHHKA.

Omnpenenenre 4acTOThI U MEproia KoJieOaHUM MPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TIEpHOJa KoJieOaHUM Ipy3a HA HUTU OT JUTHHBI
HUTHU.

HccnenoBanue 3aBUCUMOCTH MEpUOia KOJI€OaHUH MPYKUHHOTO MAsTHUKA OT
Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TEpHOJa KOJeOaHHWI Tpy3a, MOABEIICHHOIO K
JIEHTE, OT MacChl rpy3a.



OnbITHI, IEMOHCTPUPYIOUTUE 3aBUCUMOCTD MEPUOIa KOIeOaHU NPy KUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO NaJeHUs.

Pa3zgesn 10. D1eKTpOMATrHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIe.  OJJEKTpOMarHuTHble  BOJIHBL.  (CBoOMCTBa
3JeKTpoMarHuTHeIX BOJH. Illkanma siaekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJH JUIsi COTOBOM cCBsi3u. Pammoniokanms. Kocmuueckas
CBSI3b.

DneKTpoMaruuTHas npupoga cera. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
cBeTra: uHTephepeHIUs U AUPPAKIHSL.

Jemoncmpayuu.

CBOMCTBA DJIEKTPOMATrHUTHBIX BOJIH.

Nutepdepentus u audpakius cBeta.

Jlabopamopnwie pabomul u onvimol.

N3yuenne CBOWCTB SJIEKTPOMArHUTHBIX BOJH C IOMOILIBIO MOOUIBLHOTO
TenedoHa.

[TpoBeaeHME OMBITOB MO HAOMIOACHUIO HHTEPHEPSHITNHN U TU(PpaKITIU CBETA.

Pa3nen 11. CBeToBbIe fIBJICHHUS.

JlyyeBass MOJENb CBETA W TEOMETPUYECKasl ONTHKA. VICTOUHHMKM CBETA.
[IpsmonuHeliHOe pacnpocTpaHeHue cBeta. 3atMeHus ConHna u o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxkeHus cBera. llocTtpoenue
n300pakeHni, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH npeiaomiieHus: ceera. [lonHoe oTpakeHue cBeTa.
Hcnonp30BaHKE MOJHOTO OTPAKEHUS B ONITHYECKUX CBETOBOJAX, ONTOBOJIOKOHHAS
CBSI3b.

JImnsza, xox usyyern B guH3e. Popmysia TOHKOM JmH3BL. IlocTpoenue
n3o0pakeHui, CHOPMHUPOBAHHBIX TOHKOW JMH30H. OmnTHyeckas cucTeMa
doToamnmapaTa, MHUKpOCKONa M Tejeckona. [y1a3, kak omnTuyeckas CHUCTEMA.
biu30pyKocTh U TaIbHO30PKOCT.

Paznoxenue Oenoro cBera B crektp. Omnwitel HbiloToHa. CroxkeHwue
CIIEKTpAJIbHBIX LIBETOB. J(rcniepcus ceera.

Hemoncmpayuu.

[IpssMonuHEHOE pacTpOCTPaHEHUE CBETA.

OtpaxeHue cBeTa.

[TomyueHnue n300pakeHUi B MJIOCKOM 3€pKaje.

[Ipenomiienue cBera.

Onrtuueckuii CBETOBO/I.

Xon yuel B coOuparoliei JInH3e.

XoJ Iy4yer B pacCeUBarOLIEH JIMH3E.



[Tonyuyenue n300pa>keHU ¢ TOMOILBIO JINH3.

[Ipunuun aeiictBus hoToanmnapara, MUKpOCKOIA U TEJIECKOMA.

Mopens riasa.

Paznoxenue 6emoro cBera B CIIEKT.

[Tomyuyenue 6emoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie pabomul u onvimol.

HccnegoBanne 3aBUCHUMOCTH yIJIa OTPa)KEHUS CBETOBOrO Jiyya OT Yyrja
MaJICHUSL.

N3yuenune cBONCTB N300paskeHUsI B TNIOCKOM 3€pKalie.

HccnenoBanne 3aBUCUMOCTH yTIJIa IPEJIOMIIEHHS OT yIJIa NAJEHUs CBETOBOTO
Jy4a Ha TPaHUIIE «BO3TYX—CTEKIIOM.

[Tonydenne n3o0pakeHU ¢ MOMOIILI0 COOMPAIOIIIEH JIUH3BI.

Omnpenenenre (GOKYCHOTO PACCTOSHUS W ONTHUYECKON CHIIBI cOOMparomiei
JIVH3BIL.

OMnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITEl 1O BOCHIPUSTHIO I[BETa MPEAMETOB MPU HX HAOIIOACHUU uepes
LBETOBBIE (PUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omneitel Pe3epdopna u minanerapHas mojenb atroma. Monens aroma bopa.
Hcnyckanue u noraonieHue cBera atoMmoM. KBanTel. JInHeWyaTbie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uznyudenus. CTpoeHHe aTOMHOTO
saapa. Hyknonnas wmozens aromHoro sgpa. HM3oromsl.  PagnoakTuBHBIE
npespaieHus. Ilepuon monypacnaga atoMHbIX siaep. J[elcTBuE paarnoOaKTHBHBIX
W3JIyYEHU HA )KUBBIE OPraHU3Mbl. 3alIUTa OT PAIUOAKTUBHOTO U3ITyUEHUSI.

SnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsiAOBOIO M MAacCOBOTO YHUCEIL.
DOHeprusi CBs3W aTOMHBIX saep. CBs3p Maccel W 3Hepruu. Peakuun cuHTe3a u
nenenus spep. Mcrounuku sHeprum CoiiHa W 3BE37. flnepHas SHepreTuka.
DKOJIOTUYECKHE MPOOIJIEMBI SITIEPHON YHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4eHUS U MOTJIONIEHUS.

CrexTpbl pa3IM4YHbIX Ta30B.

CnekTp Bogopo/ia.

HabGnronenue tpekos B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUIUX U3ITYUYEHUH.

Peructpanus uznydeHus NpupoAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomul u onvimol.

HaGnronenue CruioniHpIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITYUYCHHUS.

HccnenoBanne TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY IIyTH
(o pororpadusam).



N3mepenne paanoakTUBHOTO (hOoHA.

IHoBTOPHTEILHO-00001IAKOIIMIA MOXYJIb.

[ToBTOpHTENTHEHO-0000MIAIOIINI MOTYJIb TIPEAHA3HAYEH IS CHCTEMATH3aIlun
U 0000mIeHWs] TPEIMETHOTO  COACpKaHWA W OMNbITa  JCSTEIBHOCTH,
IpUOOPETEHHOTO NPH M3YYEHHH BCEro Kypca (U3HKW YIIIyOJIEHHOTO YPOBHS, a
TaKKe JUTSI IIOJTOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY 10 (PU3HKeE.

B nmporecce wu3yueHus JAHHOTO MOAYJIS pPEATM3YIOTCS U IOJIYYaroT
JnanpHeiee pa3BuUTHE Yy4eOHbIE JCHCTBUA, OOECICUMBAIONINE JOCTIKCHHE
NPEIMETHBIX W METalpeAMETHBIX PE3yJbTaToB OO0ydeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOU TPaMOTHOCTU: OOBSICHEHHE U ONKUCAHUE SIBJICHUI HA OCHOBE
NpUMEHEHUST (U3MYCCKUX 3HAHHWM, WCCICAOBATEIbCKUE NEWCTBHS (BBIIBHIKECHUE
TUTOTE3, MMOCTAHOBKA IENM W TUTAHUPOBAHWE HMCCIICIOBAHUS, aHAIHW3 JAaHHBIX U
MOJIYYE€HHUE BHIBOJIOB).

[IpenmoururensHoit  (HOPMOH OCBOCHHMSI MOAYJS SBJISCTCS IPAKTHKYM,
mporpamMma KOTOpOTO BKITHOYACT:

perieHne 3aaav, OTHOCSIIMXCS K Pa3IMYHBIM pas3felaM W TeMaM Kypca
(bU3HKH, B TOM YUCIIE 3a7a9, MHTETPUPYIONTUX COACPIKaHNE Pa3HBIX Pa3IeIoB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIIOYAsi paOOTHI M OTBITHI U3
NepeuyHell K paszjenaMm Kypca) B YCIOBUAX CaMOCTOSITENIBHOTO TUIAHUPOBAHUS
IIPOBEJICHUS MCCIICIOBaHMsI, BEIOOpAa U 00OCHOBAHUS METOJIa M3MEPCHUS BEIIMUMH,
cOOpKH IKCTIIEPUMEHTATHLHON YCTaHOBKH;

BBITIOJTHEHUE MTPOOJIEMHBIX 3aIaHUH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3amaHusl TO ECTECTBEHHO-HAYYHOM TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJIEP)KaHUEM;

paboTy HaJ TPYMIIOBBIMU WU MHANBUIYJTLHBIMU TTPOCKTaAMU, CBI3aHHBIMH C
cojiep;KaHueM Kypca (pU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIET0 MOIYJISI MOXET 3aKaHYMBATHCS
MIPOBEJICHUEM JMATHOCTUYECKON padOThl 3a Kypc (DU3UKHU YIIIyOJIEHHOTO YPOBHS,
BKJIFOYAOIICH 3aJlaHus Pa3HOTO YPOBHS CIIOKHOCTH. Pe3ysbTaThl BBIMOJTHEHUS
JMArHOCTUYECKON pabOThl MOTYT TIOKA3bIBAaTh CTETICHh TOTOBHOCTH O0YYaOIIIHUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (Qu3HMKe, a TakKKe
CBUJIETEIHLCTBOBAThH O IOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOM IPAMOTHOCTH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUWA ITPOT'PAMMUBI 110 ®U3UKE
HA YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHNM A

N3yuenune ¢u3mku Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HANPABICHO
Ha JIOCTHI)KEHHE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yabTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

B pesynbrare n3ydeHus GuU3MKH HA YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMs
y oOyyaromierocss OyayT cOopMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAThI B
YacCTH:

e l)nampuomuueckozo eocnumanus:

MPOSIBJIEHWE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
busznuecKol HayKu;

[IEHHOCTHOE OTHOIIIEHUE K TIOCTHXKEHHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;

o 2)2parcoanckozo u 0yxXo08HO-HPAGCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJICHHH OOIICCTBEHHO 3HAYMMBIX
U 3TUYECKHX TPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
(1)76370:97

OCO3HAHHE BAXHOCTH MOPAIbHO-ITUYECKUX IPUHIIUIIOB B JEATCIbHOCTH
YYEHOTO;

o 3)Icmemuueckoz0 60CRUMAHUA:

BOCIIPHATHE ICTETUYECKUX KaueCTB (DM3MYECKOM HAyKU: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HayuHo2o0 nO3HAHUA:

OCO3HAHME IIEHHOCTU (PU3NUECKON HAayKHM KaKk MOIIHOTO HHCTPYMEHTa
MO3HAHUSI MHUPA, OCHOBBI Pa3BUTUS TEXHOJOTUM, BAXKHEHIIEH COCTABISIOLICH
KYJbTYPHI,

OpUEHTallUd B JIEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
npeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIBL;

pa3BUTHE HAy4yHOH JIIOOO3HATENILHOCTH, HMHTEpEca K HCCIEI0BaTEIbCKOM
NEeATENbHOCTH;

e 5)popmuposanun Kynbmypel 300p06ba U IMOYUOHATLHO20 O1AZONOTIYUUA:

OCO3HaHWE IIEHHOCTU Oe3omacHOro oOpa3a >KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TpaBUJl O€30MacHOrO TOBEJCHUSI Ha
TpPaHCTIIOPTE, Ha JOpOrax, C OJJICKTPUYECKUM H TEIUIOBHIM O0OpYJIOBAaHHEM B
JIOMAITHUX YCIIOBHSIX;

c(OpMHUPOBAHHOCTh HaBbIKa pediekcuu, Npu3HaAaHUE CBOEro IpaBa Ha
OIMOKY M TAaKOT'0 K€ MpaBa y JPyroro 4eaoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE YYacTH€ B PEIICHUM MPaKTUYECKUX 3a1ad (B paMKax CEMbH,
00pa3oBaTEIbHOM OpraHu3alliu, ropoja, Kpas) TEXHOJIOTHYECKOW U COIUAIbHOU
HAIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIE U (PU3NUECKUX 3HAHHM;

UHTEPEC K MPAKTUUECKOMY U3YUYEHUI0 Mpodeccuid, CBA3aHHBIX ¢ (PU3UKOI;

o 7)IK0O102UUECKO20 60CNUMAHUA:

OpHUEHTallMs Ha MPUMEHEHHE (PU3NUECKUX 3HAHUW JJIs pelieHUsl 3ajad B
00JIacTH  OKpYXarolleil cpenpl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCIICICTBUI JIJI1 OKPYKAIOILIEH CpEbI;

OCO3HaHMWE TrI00aJbHOTO XapakTepa IKOJIOTHYECKUX MpoOdJieM W MyTed ux
pelieHus;

o 8)adanmayuu K u3MEHAIOUWUMCA YCII06UAM COUUATILHOU U NPUPOOHOTL
cpeovl:

NOTpeOHOCTh BO B3aUMOJICUCTBHM TIPU BBIMOJHEHUW HCCIEAOBAHUN U
MPOEKTOB (PU3UUECKOIN HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSIM JIPYTHX;

MOBBLIIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaAKTUYECKYIO
NEeSATEeNbHOCTD;

noTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHUW, YMEHHMA (HOPMYIHUPOBATH
U7IeH, MIOHATHSA, TUTIOTE3bI O PU3MUECKUX 00BEKTaX U SABJICHUSX;

O0CO3HaHHE Je(DUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIacTH
busuKu;

IUTAHUPOBAHUE CBOETO PA3BUTHUS B TPHOOPETCHUM HOBBIX (PU3WYECKUX
3HAHUM;

CTpPEMJICHUE aHAJIM3UPOBATh U BBIABISTH B3AMMOCBSI3U MPUPO/IbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3HUECKUX 3HAHUM;

OIICHKA CBOMX JEWCTBUHA C YYETOM BIMSHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX TJI00ATBHBIX MOCIEICTBUIA.

METANNPEIMETHBIE PE3YJIbTATDI

B pesynbrare ocBoeHUs TporpaMMbl MO (U3MKE Ha ypPOBHE OCHOBHOTO
o01rero oopa3zoBanus y oOyyvaroierocsi OyayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE MTO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE NCHCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAJIbHBIE  Y4eOHBIC  JCUCTBUS,  PETYJISTUBHbBIC
yYHHUBEpCaJIbHbIC YUCOHbIC IEHCTBUSI.

Ilo3HaBaTe/IbHbIC YHHBEpPCAIbHBIE Y4eOHbIe JeHCTBUSA
ba3oBble Jjoruyeckue 1efcTBuA:
BBISIBIISITH M XapaKTEpU30BaTh  CYIIECTBEHHbIE TPU3HAKH OOBEKTOB
(s1BIEHMIT), KITaCCUPUIIUPOBATH HX;



BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUUs] B paccMaTpUBaeMbIX (aKTax,
JAHHBIX ¥ HAOJIIOJEHUAX, OTHOCSIIUXCS K (PU3MUECKUM SIBIICHUSIM;

BBISIBIISITh  IPUYUHHO-CIICJCTBEHHBIC CBS3U TPU HW3Y4YEHUU (PU3NYIECKUX
SIBJIEHUA M TMPOLECCOB, JENaTh BBIBOJBI C HCIOIb30BAHUEM JCAYKTUBHBIX H
WHIYKTUBHBIX  YMO3aKJIIOUEHUH, BBIIBUIaTb THUIOTE3bl O  B3aUMOCBS3AX
(bU3UYECKUX BEJIMUUH,

CaMOCTOATENIbHO BbIOMpaATh CHOCOO peleHus ydeOHOM (pu3nueckol 3anayu
(cpaBHEHHE HECKOJBKMX BAPUAHTOB PEIICHUS, BHIOOP HaMOOJee MOIXOSIIETO C
Y4ETOM CaMOCTOSITEIbHO BBICIICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eMCTBUA:

UCII0JIb30BaTh BOMPOCHI KAK MCCIICI0BATEILCKUM HHCTPYMEHT TTO3HAHMS;

IPOBOJUTH MO CaMOCTOSTEIBHO COCTaBIEHHOMY IUIAHY OIIBIT, HECJIOKHBIN
bu3HUecKuil SKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBIICHUS;

OIICHUBATh Ha MPUMEHUMOCTh M JJOCTOBEPHOCTH MH(POPMAIIHIO, TTOITYYCHHYIO
B XO/I€ UCCJIEIOBAHUS WJIU HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (DOPMYyIMpPOBaTh OOOOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
IPOBEAEHHOTO HAOIOICHUS, OIBITA, UCCIICIOBAHMS,

MIPOTHO3UPOBATH BOZMOXKHOE JaJIbHEHIIIEee pa3BUTHE (PU3UUECKUX TIPOIIECCOB,
a TaKXKe BBIJIBUTaTh MPEANOJOKEHUS 00 WX Pa3BUTUU B HOBBIX YCJIOBHUSX U
KOHTEKCTax.

Pab6ora ¢ unpopmanmeii:

MPUMEHSTh PA3JIUYHBIE METOJIbl, HHCTPYMEHTHI M 3alpOoChl MPU MOUCKE U
otOope HHPOPMAIINK WA JAHHBIX ¢ YYETOM MPEUIOKEHHON YueOHOM (pu3nuecKon
3a/1a4y;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IUYHBIX BUJOB U (HOPM MPEACTABIICHHUS;

OIICHUBATh HAAEKHOCTh HMH(POPMAIMM TIO KPUTEPHUSIM, TMPEII0KEHHBIM
y4HuTeNeM WiIH COPMYITHUPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaJbHYIO  (GoOpMy  TIpeACTaBICHUS
uHpopMalM U WUTIOCTPUPOBATH pEIIaeMble 3a7a4dl HECIIOXKHBIMU CXEMaMu,
auarpaMMaMu, HHOM rpadukoi U 1X KOMOMHALIUAMHU.

KoMMyHHKATHBHbIE YHHBePCcAJIbHbIE YUeOHbIE TeliCTBUSI:

B XOJ€ OOCyXJeHus ydeOHOro MmaTepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT W TMPOEKTOB 3a7aBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl H
BBICKA3bIBaTh WJIEW, HALCJICHHBIE HA pEUICHWe 3aJauyd ¥ TOAJep)KaHHe
OmarosxenarenbHOCTH OOIICHUS;

COTIOCTABJIATH CBOM CYXKACHHS C CY)XKJIEHUSIMHU APYTUX YYACTHUKOB JTUANIOTa,
OoOHapyXHUBaTh pa3IU4HMe U CXOACTBO MO3UIIHIA;



BBIPAJKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTAX;

NyOJIMYHO TPEJCTABIATh PE3YJbTaThl BBIMOJIHEHHOTO (DU3UYECKOTO ONbITa
(9KCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MOHUMATh M KCHOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUAYAIbHOU
paboThI PU PEIICHUH KOHKPETHOU (pr3ndeckoit mpooiembl;

MPUHUMATH 1[€JIM COBMECTHOM AESATEILHOCTH, OPTaHU30BhIBAThH JACHCTBUS 110
e€ JOCTHKEHHUIO: PpACHPENENsTh POJU, OOCYXAaThb MPOLECChl M PE3YJIbTAThI
COBMECTHOM paboThl, 000011aTh MHCHUSI HECKOJIBKUX JIFOICH;

BBITIOJIHATH CBOIO YacTh Pa0OThHI, JOCTHTas KaueCTBEHHOI'O pe3ysbTara IIo
CBOEMY HAaIpaBJICHUI0O M KOOPJIMWHUPYS CBOU JIEUCTBHS C JIPYTMMU YJIEHAMU
KOMAaH/IbI;

OIICHMBAaTh KA4ye€CTBO CBOEr0 BKJIAaJa B OOIIMI MPOAYKT IO KPUTEPHUSM,
CaMOCTOATENEHO CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHSI.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUSA
Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOMUX IS
perieHus: Gu3NUeCcKX 3HaAHU;

OPUEHTUPOBATHCA B  Pa3IMYHBIX  MOJAXOJAaX  NPHUHATHUS  PELICHUM
(MHAMBUyaTbHOE, IPUHSTHE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUN TPYIIoN);

CaMOCTOSATENILHO COCTAaBJISITh AJTOPUTM pelieHus (U3NUECKOW 3a7adul WU
IUIaH UCCIEAOBaHUSI C YYETOM HUMEIOIIMXCA PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMeHTUPOBATh IIpeijlaraéMble BAPUAHTHI pEeLICHU;

nenaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHHUE.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:

JaBaTh a/ICKBaTHYIO OLIEHKY CUTYallMH U MpeaiaraTh IJaH €€ N3MEHEHHUS;

OOBSACHATh  NPUYMHBI  JOCTHXKEHUS  (HEHOCTHXKEHHUS)  pe3yJIbTaToB
NEeSATeNIbHOCTH, J1aBaTh OILICHKY MPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIINOJTHEHUS
(bu3HYeCcKOro WCCIeOBaHUS WM TMPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBHCTB,
U3MEHHBIINXCS CUTYaIluH, YCTAHOBJIEHHBIX OMMUOOK, BOZHUKIIINX TPYIHOCTEH;

OILICHUBATh COOTBETCTBHE PE3yJIbTaTa IIEJIU U YCIOBUSIM.

CTaBUThH ce0s1 Ha MECTO JPYTOro 4YeJoBeKa B XOJIe CIOpa WM JUCKYCCUHU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro.

pU3HABATh CBOE MIPABO HA OMIMOKY MpH pelieHnH (PU3NYECKUX 3a7ad WU B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE e MPaBO JPYroro.

NNPEJMETHBIE PE3YJIBTATBI



K xoHnity 00yueHnus ¢ 7 knacce npeIMeTHbIE pe3yJIbTaThl HA YIIIyOJIEHHOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMUXCSI YMEHUM:

WCIIOJIB30BATh TOHATHUS: (PU3NUYECKHE W XMMHUYECKHUE SBIICHUS, HAOTIOEHNE,
OKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CAUHMIBI (U3UYECKUX BEIWYUH, aToM,
MOJIEKYJIa, arperaTHhIe COCTOSHUS BellecTBa (TBEPIOE, KUAKOE, ra3000pa3Hoe),
MEXaHU4YeCKOe JBIDKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSIMOJUHEHHOE),
TpaeKTOpHsl, paBHOACHCTBYyIoWas cui, aedopmanus (ympyras, IUIaCTUYECKas),
HEBECOMOCTbH, COOOIIAIOIINECS COCYIbL;

yBEpEHHO pa3iauyarh sBieHus (Auddy3us, TEMIOBOE ABUKEHUE YACTHUIL
BEIIIECTBA, PAaBHOMEPHOE JBMUKEHUE, HEPAaBHOMEPHOE JABWKEHHUE, WHEPIus,
B3aUMOJICHCTBUE TEJI, pABHOBECHUE TBEP/IBIX TEJ C 3aKPEIIEHHON OChIO BpalleHUs,
nepeqavya JaBJICHUs] TBEPIBIMU TEJNaMU, XUJKOCTSIMU M Ta3aMmH, aTMochepHoe
JaBJICHHE; TUIaBaHUE TEJl, TPEBPAILICHUS] MEXaHUYECKOW SHEPTUM) IO OMKUCAHUIO HX
XapaKTEpPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIONIMX JJaHHOE
(bu3nuecKoe sSBIICHUE;

pacrio3HaBaTh  MPOSIBIIEHUE  HU3YUYEHHBIX  (PU3MUECKUX  SIBJICHUUA B
OKpyKaromeM Mupe (B TOM umciie (GU3MUECKHe SBICHUS B TPHUPOJC: MPUMEPHI
JBW)KEHHUSI C PA3JIMYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOW NPUPOJE, NECUCTBUE
CWJI TSDKECTU, TPEHHSI, YIIPYTOCTH B MPUPOJAE U TEXHUKE, BIUIHHE aTMOC(HEpHOTO
JABJICHUsI HA >KUBOW OpraHu3M, IJIaBaHUE PBIO, phlYaru B TeJie 4YejoBeKa), MpH
ATOM MEPEBOJIUTh MPAKTHUUECKYIO 3aJauyy B YU€OHYIO, BBIICIATH CYIICCTBEHHbBIC
cBOMCTBA (IpU3HAKK) (DU3UICCKUX SIBJICHUM;

OMHCHIBATh M3yUYEHHBIE CBOMCTBA TeN U (DU3UYECKUE SIBICHUSA, HCIIONb3YS
¢usnueckne BeaMUMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpEMs, IIyTh,
CpedHsisi CKOPOCTb, CWJIa YIPYTrOCTH, CHJa TSKECTH, BEC Tella, Cujla TPEHUS,
JaBJICHWE TBEPAOrO Telia, JABJICHHE CTOJ0A >KUIAKOCTH, BBITAJKHUBAIOIIAS CHUIIA,
MexXaHH4YecKass paboTa, MOIIHOCTb, ILICYO CHIIBI, MOMEHT CHJIBI, KOX(h(HUIIMEeHT
MOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETHUECKasl U MOTCHIIMAJIbHASI DHEPT U ), IPU
OTMMCAaHUU TPABUIBLHO TPAKTOBATh (DU3WUYECKHUIN CMBICT UCIIOIb3YEMbIX BEJIUYUH,
uxX O0003HAUCHUS] U €AUHULIBI (U3UYECKUX BEJIWYUH, HAXOJIUTh (OPMYIIBI,
CBSI3BIBAIONIUE JTAHHYIO (PH3UYECKYIO BETUYMHY C APYTHMH BEIIMUYWHAMHU, CTPOUTH
rpaduKy U3YyYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepu3oBaTh CBOMCTBA TeJ, (PU3MYECKHE SBJICHHS M  IPOIIECCHI,
UCIIONB3YS TpaBUja CIOXKEHUS CWJ (BIOJL OJHOM mpsiMoit), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBWIO paBHOBECHs pbiyara (OJ0Ka), «30J0TOE
NpaBUJIO» MEXAaHHWKH, 3aKOH COXPaHEHUsS MEXaHMYECKON SHEepruu, Npu 3TOM
JlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MAaTeMaTHYECKOe
BBIPAKEHUE;



CTPOUTH MPOCThIE (U3MUECKHE MOJENIU peajbHbIX OOBEKTOB, MPOIIECCOB U
SIBJICHUM, BBIACISATh TPU OTOM CYIISCTBEHHBIE M BTOPOCTEIICHHBIC CBOHCTBA
00BEKTOB, MPOIIECCOB, SBICHUHN, TPUMEHATh (PU3NUECKUE MOJETH I OOBICHEHUS
(bu3HYEeCKUX MPOIECCOB U PEIICHUS YUeOHBIX 3a]1a4;

OOBSCHATh (PU3UYECKUE SIBICHHUS, MPOIECChl U CBOMCTBA TEJ, B TOM YHUCIIE B
KOHTEKCT€ CHUTyallMii MPaKTUKO-OPHCHTHPOBAHHOTO XapakTepa, W pelaTh
KayeCTBCHHBIC 3a/ladyd, B TOM 4dHCIE TpeOyIolIrue YHCICHHOTO OILIEHWBaHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MUECKHUX BEJIHMYWH, IMPU STOM BBHIOMPATH aJ€KBATHYIO
(bu3HUECKyI0 MOJIENb, BBISBISATH MPUUYUHHO-CIIE/ICTBEHHBIC CBSI3M U BHICTPAaUBATh
JIOTUYECKYIO IIEMOYKY PpacCy X JACHHM ¢ Omnopod Ha H3y4YeHHbIE CBOMCTBA
bu3nYecKkux sABIeHUM, GU3NIECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIIH;

pemath pacy€THble 3aauyu (B 2—3 ACMCTBUSI) MO M3yyaeMbIM TeMaM Kypca
¢busuKu, BIOUpas alekBaTHYIO (U3HUECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U (hopmyJ, CBA3BIBAIONIUX (PU3MUECKUE BEIUYHMHBI, 3aMHCHIBATh KPATKOE yCIIOBUE
U pa3BEPHYTOE pEIICHWE 3a/Jaud, BBIABIATH HEJAOCTAIOIINE WM H30BITOYHBIC
JaHHbIe, OOOCHOBBIBATH BHIOOpP METOJa pEUICHUS 3aJa4yd, HCIIOJIb30BaTh
CIIPaBOYHEIC JaHHBIC, MMPOBOJIUTh MATEMATHUECKHE MPEOOPa30OBaHUS U PACUETHI,
OIICHUBATh PEATHCTHYHOCTH TMOJYYECHHOTO 3HA4YCHUS (U3UYECKOW BEIMYMHBI U
OTIPENENATh PAa3MEPHOCTh (U3MUECKOW BEIUYHMHBI, MOJYUYEHHON MpU PEIICHUU
3a/1auu;

pacmo3HaBaTh TPOOJEMBI, KOTOPHIE MOXKHO PEIINTh TPH  MTOMOIIU
bu3HUeCKMX METOJ0B, W TpeajaraTh OPUEHTUPOBOYHBIM CHOCOO pEIICHUS, B
OMHMCAaHUM  HWCCIAEAOBAHHUS  pAcCMo3HaBaThb  MPOBEPSIEMOE  MPEIIOIOKEHUE
(TUIOTE3y), UHTEPIPETUPOBATH MOJTYUYEHHBIN pE3ysIbTaT;

IIPOBOJIUTH OTBITHI 10 HAOMIOACHUIO (PU3UIECCKUX SIBJICHUHN W (PU3NISCKUX
cBoiicTB Ten (muddys3us, TEMIOBOE pACIIUPEHUE Ta30B, SBJICHUE WHEPIIUH,
U3MEHEHHE CKOPOCTH TP B3aMMOJICHCTBUM TEJl, TIEpeiada JaBICHUS KUIKOCTHIO
U Tra3oM, MpOSIBJICHUE NEHUCTBUS aTMOCHEpPHOro HaBJiCHUS, NEHCTBHUE MPOCTHIX
MEXaHU3MOB): (OPMYJIHMPOBATH MPEIANOJIOKEHUE (TUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOI0IeHUH, CAMOCTOATEIFHO COOUpaTh YCTAaHOBKY M3 U30BITOYHOTO
Habopa 06opyaoBaHus U (HOPMYIUPOBATH BHIBOBI;

POBOJUTH TPSMbIE U KOCBEHHBIE W3MEPEeHHsS (DUIUYECKUX BEIUYUH
(paccrosiHue, MPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, Cuiia, TeMIiepaTypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOTO TeNa, CHia TPEHHsI CKOJIBKEHUS, IaBJICHHE
BO3/lyXa, BBITAJKWBAIONIAS CHJIA, NEHCTBYIOMAs Ha TMOTPYXEHHOE B IKHUIKOCTH
Teno, KOA(DPUIMEHT TOJE3HOTO0  JIEWCTBHS  NPOCTHIX  MEXaHWU3MOB) C
WCIIOJIb30BAHUEM aHAJIOTOBBIX U HU(PPOBBIX MNPUOOPOB, OOOCHOBHIBATH BHIOOP
METO/la M3MepeHus, (PUKCUPOBATh IOKa3aHUs MPUOOPOB, HAXOAUTH 3HAYEHUE



U3MEepSAEeMON BEJIMYMHBI C IOMOIIbIO YCPEHEHUS PE3YIbTATOB CEPUU U3MEPEHUN U
OIICHMBATH MOTPEIIHOCTh U3MEPEHUH;

IPOBOJNUTH HECIOXKHBIE AKCIEPUMEHTAJIbHBIC HCCIEAOBAHUS 3aBUCUMOCTEN
¢u3nyecKkux BENUYMH (3aBUCHMOCTH IMyTH PaBHOMEPHO IBMXKYIIETOCS Tejla OT
BPEMEHU JBUKEHUS Tela, CWIbl TPEHHUS CKOJBXKEHUS OT CHJIBI HOPMAaJbHOTO
JaBJICHUs, KauecTBa OOpaOOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CHJIBI
TPEHHUS OT IUIOMIAJIM COMPHUKOCHOBEHUS TEJ, CUJIBl YIPYTOCTH OT YJUIMHEHUS
NpPYKUHBI, BBITAJKUBAIOLIEH CHIIBI OT 00BbEMa MOTPYKEHHOM YacTH Tela U OT
IUIOTHOCTU KHUJKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTU Tenla, OT TIyOuHBI, Ha
KOTOPYIO MOTPY>KEHO TEJO, YCIOBUM TIaBaHUs TEJ, YCIOBHI paBHOBECHs pbluara
u OJIOKOB): COBMECTHO C YyuuTeneM (OopMylIupoBaTh 3ajJadyy M THUIIOTE3Y
MCCIIEJIOBAHMS, CAMOCTOSITENIBHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIHHO
coOupaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIIUH,
MPEICTABIIATh MMOJYYEHHBIE 3aBUCUMOCTU (PU3NYECKUX BETUYUH B BUJE TAOIUIl U
rpa@uKoB, OLEHUBATh MOTPEUIHOCTH, JeNiaTh BBIBOJABI IO  pe3yJibTaTaM
WCCIICIOBAHMS,

coOmroaTh IMpaBWia TEXHUKM O€30macHoro Tpyaa Impu  pabore cC
1ab0paTOpHBIM 000PYIOBAHUEM;

yKa3bIBaTh IPUHIIUIIBI IEUCTBHS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETpP, COOOIIaroImMecs COoCynbl, OapoMeTp, phIyar,
MOJIBWKHBIN U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTOCKOCTB;

XapaKkTepU30BaTh MPUHLUIBI IEHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX IPOLIECCOB C OMOPOM Ha UX OmUcaHus (B TOM
yucIie: NOAIIUITHUKHA, YCTPOUCTBO BOJONPOBOAA, TUAPABIMUECKUI TIpecc, CU(OH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), HCIOIb3ys 3HAHUA O
CBOMCTBax (PU3MYECKUX SBJICHUNM W HEOOXOauMble (HU3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHBIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJOTUYECKUX TIPOIECCOB TpHU
pelIeHnr y4eOHO-TIPaKTUYECKUX 3a/1a4;

IPUBOJIUTH MPUMEPHI (HAXOAUTh UH(DOPMALIUIO O TIPUMEPAX) MPAKTUIECKOTO
UCTIOJb30BaHUs (DU3MUECKUX 3HAHUU B MOBCEIHEBHOW >KM3HU JUIsl oOecrieueHust
0€30MacHOCTH MpPHU OOpallleHUHd ¢ MpUOOpaMH U TEXHUYECKUMHU YCTPOMCTBaMH,
COXPaHEHHUs 370POBbSI W COONIIONEHUS HOPM DKOJIOTMYECKOTO TMOBEACHHUS B
OKPYXarUIen Cpee;

OCYIIECTBIISATH OTOOP MCTOYHUKOB MH(MOPMAITUU (HU3UIECKOTO COACPKAHUS B
WNHTepHeTe, caMOCTOSITENIBHO (OPMYIHpPYsi TOUCKOBBIM 3alMpoc, Ha OCHOBE
UMEIOIIMXCS 3HAHUN W MyTEM CpaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJIEISATH



uHpopMaIMIo, KOTOopas SBISETCS MNPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOM;

UCIIOb30BaTh MPHU BBIOTHEHUU YYEOHBIX 3aJaHUN HAYYHO-TOMYJISPHYIO
JIUTEPaTypy (PU3NYECKOTO COAEpKaHUs, CIPABOYHBIE MaTEPHANbI, PECYPChl CETU
WNurtepHer, Biagerb npuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, NpeoOpa3zoBaHUs
uH(pOpMaIK U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE KpPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HMCTOYHMKOB HMH(pOpMaIuu (U3NIECKOTO COAEPNKAHUSA, B TOM UHCIIC
nyOJMUYHO JeNaTh KpaTKHhe COOOIICHMsSI O pe3ysbTaTaX MPOEKTOB WM y4eOHBIX
UCCIIEOBAHUM, IMPU O3TOM TPAMOTHO HCHOJIb30BATh HM3YyYEHHBIM MOHATUHWHBIN
amnrmnapar Kypca (pU3uKu, COPOBOXK/1aTh BRICTYIUICHUE TTPE3CHTAIUEH;

IpU BBINOJHEHUH YUYEOHBIX MPOEKTOB M UCCJIEAOBAHUNM PpaCHPENEIiTh
00S13aHHOCTH B TPYNIE B COOTBETCTBUU C TOCTABJICHHBIMU 33/1a4aMU, CJICIAUTH 32
BBIIIOJIHEHUEM IIJIaHA JE€HCTBUM, aJeKBaTHO OIEHMBAThL COOCTBEHHBIM BKJIAaJ B
JNEATEIbHOCTh TPYIIbl, BBICTPAMBATh KOMMYHUKATHBHOE B3aHWMO/JICICTBUE,
YUYUTBHIBASI MHEHUE OKPYIKAIOIIHUX.

K koHiy oOyudeHuss ¢ 8 knacce mpelMeTHbIE pe3yJbTaThl Ha YTriyOJIeHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTh Y 00YHAIOIIUXCSI YMEHHUIA:

UCIIOJIb30BaTh MOHATHUS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JABUKEHHE
aTOMOB M MOJIEKYJ, arperatHbleé COCTOSIHUSI BEIIECTBA, KPUCTAIUIMYECKHE U
amop(HbIe TeNa, HACHIIMICHHBIH W HEHACHIIICHHBIM Tap, CIOCOObl W3MEHEHUS
BHYTPEHHEW DHEPIrUM, OJJIEMEHTAPHBIA DIIEKTPUUYECKUN 3apsii, TPOBOJHUKH,
NOJIYIPOBOJHUKH, TUAJIEKTPUKH, HCTOYHUKH TIOCTOSIHHOTO TOKA, 3JIEKTPUYECKOE U
MarHUTHOE TOJS, ONTHYECKas CUCTeMa) U CHUMBOJHYECKHUN SI3BIK (DU3UKH TIpU
peIIeHNH YYEOHBIX U MPAKTUYECKUX 3a1a4;

YBEPEHHO pa3linyaTh SIBIICHUS (TEIJIOBOE paclIMpeHHue (CKaTue), TErIoBOe
paBHOBecHE, MOBEPXHOCTHOE HATSXKEHHUE, CMAuMBaHHUE, KalUJUISIPHBIC SIBICHMUS,
UCIIapeHue, KOHACHcalus, IUIaBICHUE, KPUCTAUIM3AlMs, KHUIIEHHE, CIOCOObI
TeIUIonepeaayn (TerIonpOBOAHOCTb, KOHBEKIIMS, U3IyUYEHUE), TEIUIOBBIE MTOTEPH,
IIEKTPU3aLMUs TEJ, B3aUMOJCHCTBHE 3apsioB, NEHCTBUS JJIEKTPUYECKOTO TOKA,
KOPOTKOE 3aMBbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JEHCTBUE MArHUTHOTO TTOJISI HA
IPOBOJHUK C TOKOM) IO OMNHCAHUIO MX XapaKTEpHbIX CBONCTB M Ha OCHOBE
OMBITOB, IEGMOHCTPUPYIOIIHUX JAHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh ~ TPOSBICHUE  HM3YYCHHBIX  (U3UYECKUX  SBJICHUH B
OKpyKaromieM wmupe (B TOM 4ucie (U3UYECKUE SBJICHHS B MPHUPOJIE:
MOBEPXHOCTHBIE M KalWUISIPHBIE SBJICHUS B MPUPOJE, KPUCTAIIBI B TMPHUPOJIE,
uznydyenue CollHLa, 3aMep3aHue BOJOEMOB, MOPCKHUE OpHU3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JSJIEKTPUYECKUE SIBIICHUS B aTtMocdepe, SIEKTPUYECTBO



KUBBIX OPTraHW3MOB, MAarHUTHOE TOJI€ 3eMJIH, Ipeiid MOII0COB, POJIb MArHUTHOIO
noJisl 11 KU3HU Ha 3emiie, TMOJSPHOE CHUSHUE), MOpH OSTOM TMEPEBOJUTH
NpPaKTUYECKYI0 3ajadyy B Yy4eOHYl0, BBIJCISITh CYIIECTBEHHbIE CBOICTBA
(mpu3HaKM) GU3UYECKUX SBICHHIM;

OMKCHIBATh M3YyUYEHHBIE CBOMCTBA TeN U (DU3UYECKUE SIBICHHUSA, HCIIOJb3YS
dbu3udyeckre BEIMYMHBI (TEeMIleparypa, BHYTPEHHSS DSHEPrus, KOJIUYECTBO
TEIJIOThI, paboTa rasza, yjeibHas TEIJIOEMKOCTb BEIECTBA, yJAE/bHas TEIUIOTa
IJIaBJICHUS, YJeJIbHas TEIUIoTa MapooOpa3oBaHUsl, yJeIbHas TEIUIOTa CrOpaHus
TOTUIMBA, KOAD(PUITMEHT MOJIE3HOTO IEUCTBHS TEIJIOBOW MAallTUHBI, OTHOCUTEIbHAS
BJIQXHOCTb BO3/AYyXa, DJEKTPUYECKUHA 3apsiji, CUJa TOKa, DIJIEKTPUYECKOE
HaIpsDKEHWE, COMPOTUBJICHUE MpoBoAHUKa, DJIC B 1lemM MOCTOSHHOTO TOKa,
AJIEKTPUYECKOE YJIETbHOE CONPOTHUBJIIEHUE BEIIeCTBA, paboTa U MOIIHOCTb
AIIEKTPUUECKOTO TOKA), MPU OMMUCAHUU MTPABUILHO TPAKTOBATh (PU3HMUECKHUI CMBICIT
UCIOJIb3YEMbIX BEJIIMYMH, MX OOO3HAYEHUS M EIUHUIBI (PU3NYECKUX BEIIMYUH,
HaXOJUTh (OPMYJIbl, CBA3BIBAIOUIME JTAHHYIO (DU3UYECKYIO0 BEIMYMHY C JIPYTUMU
BEJIMYMHAMHU, CTPOUTH rpadUKy U3yUYECHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEJIIMYUH;

XapaKTepU30BaTh CBOWCTBA Tel, (U3MUECKHE SBICHUS H IPOIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI MOJEKYIAPHO-KUHETUYECKON TEOPUU CTPOCHUS
BEIIIECTBA, YpaBHEHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHUS SJIECKTPUUYECKOTO
3apsiia, 3akoH KyJioHa, MPUHIMI CYNEpHO3UIUU SJIESKTPUUECKUX TOJIeH, 3aKOH
Oma juis yyactka uenw, npaBuia Kupxroda, 3akon OMa il IOJHOM 11eNH, 3aKOH
Jlxoyns-JleHua, 3aKOH COXpAaHEHUsI SHEPrUU, MPU ITOM Pa3IU4YaTh CIOBECHYIO
(bOpMyITMPOBKY 3aKOHA M €70 MAaTEMAaTUYECKOE BBIPAKECHUE;

CTPOUTH MPOCThIE (PU3HUECKHE MOJEIU peaJbHbIX OOBEKTOB, MPOIIECCOB U
SIBJICHUM, BBIJEIATH MPU OTOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBONCTBA
00BEKTOB, MPOIIECCOB, SBICHUHN, TPUMEHATh (PU3NUECKUE MOJETH I OOBICHEHUS
(bu3HYeCKNX MPOIECCOB U PEIICHUS YUeOHBIX 3a]1a4;

OOBSACHATH (PU3MUYECKHE SIBJICHUS, TIPOILIECCHI M CBOMCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M pelarh
KAueCTBEHHbIEC 3aJlayd, B TOM 4YHUCJIE TPeOYyIOIUEe YHUCICHHOTO OIICHUBAHUS
XapaKTEPHBIX 3HAUYCHUU (PU3MUECKHUX BEJIHMYWH, IMPU STOM BBHIOMPATH aJCKBATHYIO
(bu3HUECKYI0 MOJIENb, BBISBISATH MPUUYUHHO-CIIE/ICTBEHHBIE CBSI3M U BHICTPAaUBATh
JIOTUYECKYIO IIEMOYKY PpAacCyX JCHHM ¢ ONopod Ha HW3y4YeHHBbIE CBOMCTBA
bu3nYecKuX ABIeHUM, (HU3NIECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pelaTh pacy€THbIE 3a7aud (C ONMopod Ha 2—3 ypaBHEHHUA) IO
U3y4aeMbIM TeMaM Kypca (pu3uku, BeIOUpas aeKBaTHYIO (DU3UYECKYIO MOJECIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HOPMYJ, CBA3BIBAIONIUX (U3MUECKHE BEIUYHHBI,
3aMUChIBaTh KPaTKOE YCIOBUE U Pa3BEPHYTOE pEIICHHE 3a7aud, BbISBIATH
HEJIOCTAIOIINE WX U30BITOUYHBIC JaHHbIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS



3a]aud, WCIOJb30BAaTh CIPABOYHBIE JaHHBIE, NPUMEHSITh METOABI aHaIN3a
pa3MepHOCTEH, UCIONB30BaTh rpadUuecKre METOIbI PEIICHHUs 3a/1ad, MPOBOAMTH
MaTeMaTUYeCKue MpeoOpa3oBaHus U pacuéThl, OICHUBATh PEATHCTUYHOCTH
[OJyYEHHOTO 3HAueHUs (U3MUECKON BEIMYMHBI M ONPENENATh Pa3MEpPHOCTh
(¢u3uUecKoil BETUUNHBI, TOJTYYSHHOU MTPH PELICHUN 33]1a4u;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO pEHIMUTh TMPU MOMOIIH
¢u3nYecCKuX METOJOB, W TpejaraTh OPUCHTHPOBOYHBIA CIIOCOO pEIICHHS, B
ONHMCAaHWU  HWCCJIENOBaHUS  PACIO3HABAaTh  IMPOBEPAEMOE  MPEIINOJIOKEHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBINH PE3yJIbTaT;

IPOBOJIUTH OMBITHI M0 HAOIIONEHUIO (PU3UYECKUX SBICHUH MU (QU3NIECKUX
CBOWMCTB Ten (KamwUISpHBIC SBICHUS, 3aBUCHMOCTH JIaBJICHHS BO3AyXa OT €ro
o0béMa M TeMIepaTypbl, CKOPOCTH TMpoOIlecca OCTHIBAHUS (HAarpeBaHus) NpU
U3IYyYEeHUH OT I[BeTa M3JIydarolied (MOIJOMaoeil) MOBEepPXHOCTH, CKOPOCTh
UCIIAPEHHUs BOJBI OT TEMIIEPATypbl KUIKOCTH M IUIOMAAN €€ TOBEPXHOCTH,
AIIEKTPHU3AIMS TeNl U B3aUMOJICHCTBUE 3JIEKTPUUECKUX 3apsiioB, B3aUMOJICHCTBHE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJN3aI[isl MArHUTHBIX TIOJIEH MOCTOSTHHBIX MAarHUTOB,
JEHCTBHUSI MAarHUTHOTO TOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA 3JIEKTPOJBUIATENS MOCTOSHHOTO TOKa): (hOpPMYIMpOBaTh MpPOBEpsieMOe
OpeArnonokeHue  (TUMOTe3y) O  BO3MOXKHBIX — pe3ylibTaTax  HaONIOJIeHUH,
CaMOCTOATENIbHO COOUpPATh YCTAHOBKY M3 HM30BITOYHOrO Habopa o0OpyIoBaHUS,
OTHCHIBATH XOJI OTBITa i (POPMYITHUPOBATH BHIBOIBL;

OPOBOJAUTH TPSIMBIE M KOCBEHHBbIE HW3MEpEHUs (U3MUECKUX BEITUYUH
(TeMmeparypa, OTHOCUTENbHAs BIAXKHOCTb BO3/yXa, CWla TOKA, HaIpsDKEHUE,
ylenbHas TEIUIOEMKOCTh BEIECTBA, COMPOTUBICHHE IPOBOAHMKA, paboTa W
MOIITHOCTH AJEKTPUYECKOTO TOKA) C MCIOIH30BAHUEM AHAJIOTOBBIX U ITU(PPOBBIX
npuOopoB, 0OOCHOBBIBATH BHIOOP METOJa H3MEpEHHs, (UKCUPOBATH MOKA3aHUs
npuOOpOB, HAXOAUTh 3HAUYECHUE M3MEPSEMON BEIMUYMHBI C MIOMOILBIO YCPEIHEHUS
pe3yJIbTaTOB CEPUH N3MEPEHUHN M OIICHUBATH TIOTPEIIHOCTh U3MEPEHUN;

MPOBOJNUTH IKCIEPUMEHTATbHBIC MCCIEAOBAHUS 3aBUCHUMOCTEH (PU3UIECKIX
BEJIMUYMH (3aBUCHMOCTh JaBJICHHUS BO3AyXa OT ero o0pémMa W HarpeBaHUs WA
OXJIQXKJICHHSI, UCCTIEIOBAHUE SIBJICHHSI TETJIOOOMEHA MPU CMEIIMBAHUN XOJIOTHOU U
ropsiueid BOJbI, 3aBHCHUMOCTb COIPOTUBIIEHHUS MPOBOJHHMKA OT €ro JJIMHBI,
IUIOIIAAM TIONEPEYHOTO CEYEHUS W YACIbHOTO CONPOTUBJICHUS BEIIECTBA
NPOBO/IHMKA, CHJIBI TOKa, MPOTEKAIOIIETO 4Yepe3 MPOBOJIHUK, OT HAIMpPSDKCHUS Ha
INPOBOJHUKE, HCCIEIOBAHUE IOCIEA0BATENLHOIO M MapajlIeIbHOIO COEeIMHEHUN
IPOBOJHUKOB): COBMECTHO C Yy4HTeNeM (QOpMyIUpOBaTh 3aJayy U THUIOTE3Y
UCCIICJIOBAHMSI, CAMOCTOSITEJIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIbHO
coOMpaTh SKCIEPUMEHTAIBFHYI0O YCTAaHOBKY C UCIIOJIB30BAaHUEM MHCTPYKIUH,
NPECTABISITH MOJTYYCHHBIE 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BUJE TAOIHIl U



rpa@uKoB, OLEHUBATh MOTPEUIHOCTH, JeNlaTh BBIBOJABI 1O  pe3yJibTaTaM
UCCJIeIOBAHMUS;

coOmolaTh TpaBWwiIa 0OE30MacHOrO Tpyda Tpu padbore ¢ JabopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX MPUOOPOB, TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOILECCOB C OMOPOM HAa MX OmHcaHus (B TOM
YyHUClIe: CUCTEMa OTOIUIEHUS JOMOB, TMTPOMETp, HapoBas TypOWHA, aMIIEpMETp,
BOJIbTMETP, CUETUYMK FNEKTPUUECKON DHEPIHU, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeJIbHbIE  AJIEKTPONPUOOPHl  (MIpUMEPBI), MNPEAOXPAaHUTENIH M HX
npyUMEHEHWe B OBITY W TEXHUKE, MPUMEHEHUE TMOCTOSHHBIX MArHUTOB,
ANIEKTPOMATHUTOB, 3JIEKTPOJIBUTaTENb MOCTOSHHOTO TOKA), MCMOJb3ys 3HAHUA O
CBOMCTBax (PU3MYECKUX SBICHUH, HEOOXOoAUMBbIE (DU3UUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacmo3HaBaTh IMPOCTHIE TEXHUYECKHWE YCTPOMCTBA U HM3MEPHUTEIbHBIC
npuOOphl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUJAKOCTHBIM TEPMOMETP,
TEPMOC, TICHUXPOMETP, THUTPOMETp, JIBUTATellb  BHYTPEHHEr0  CrOpaHHS,
AJIEKTPOCKOI,  PEOCTaT), COCTABISATH CXEMbl  JJIEKTPHUUECKMX Lened ¢
MOCJICIOBATEIbHBIM UM NapauIeJIbHBIM COCIUHEHHEM JJIEMEHTOB, pa3jinyas
YCIIOBHBIE 0003HAUYEHMSI DJIIEMEHTOB JJIEKTPUUYECKUX IIETIeH, UCIOIb30BaTh CXEMbI
¥ CXEMaTHYHbIE PUCYHKH W3YYCHHBIX TEXHHUYECKHX YCTPOWUCTB, W3MEPHUTEIbHBIX
npruOOPOB M TEXHOJIOTMYECKUX MPOLECCOB MPHU PEIMICHUH YYEOHO-NIPAKTUYECKHX
3azay;

MPUBOIUTH MPUMEPHI (HAXOAUTH HHPOPMAILIMIO O TPUMEPAX) MPAKTHIECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >XKU3HU i OoOecreyeHus
0€30MacHOCTH MpPH OOpallleHnH ¢ NpUOOpaMH U TEXHUYECKUMHU YCTpPOICTBaMH,
COXpaHEHUsl 3J0pOBbS W COONIOAEHUS HOPM DSKOJIOTMYECKOTO IOBEJACHUS B
OKPY’KaIoIIEH CPEE;

OCYIIECTBJIATH MOUCK MH(pOpMaIuu puznueckoro coaepxanusi B IHtepHere,
CaMOCTOATENbHO (OPMYJIUPYs TIOUCKOBBIM 3alpoc, HAa OCHOBE HWMEIOIIUXCS
3HaHWW W CpPaBHEHHS OTOJHUTEIBHBIX HCTOYHHMKOB BBIACIATH WH(POpPMAIHIO,
KOTOpas sIBJISIETCS MPOTUBOPEUYUBOM UM MOXKET ObITh HETOCTOBEPHOM;

UCIIOJb30BaTh NPU BBIMNOJIHEHUM YYE€OHBIX 3aJaHM HAyYHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOTO COAEpKaHUs, CIIPAaBOUYHbIE MaTepHalbl, PECYpPChl CETH
WUuTepHer, Bianerb npuéMaMu KOHCHEKTUPOBAHUS TEKCTa, NpeoOpa3zoBaHUs
uH(pOpMaIK U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/l1aBaTb COOCTBEHHBIE IHUCHMEHHBIE M KpaTKHE YCTHBIE COOOIICHHUS,
00001mast nHGOpPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (PU3UUECKOTO COJCpPKAHUA, B
TOM  4HuCl€  MyOJMYHO  MPEACTaBIATh  pPE3yJbTaThl  MPOEKTHOM  WIIU
UCCIIeI0BATENbCKON NEATENBHOCTH, IPU 3TOM IPAMOTHO MCIOJIb30BaTh U3yYECHHBIN



NOHATUHHBIA  ammapar  Kypca  (H3UKH,  CONPOBOXIATh  BBICTYILICHUE
IIPE3CHTALUEN;

NP BBITIOJITHCHUH yYE€OHBIX TPOEKTOB W HCCIICIOBAHUN (PU3MUECKHUX TPOIECCOB
pacrpeniensaTh O00S3aHHOCTH B TPYINIE B COOTBETCTBUHM C IIOCTAaBJICHHBIMHU
3aJlayaMu, CJICJAWTHh 3a BBIMOJIHCHUEM ILIaHa JACHCTBUHA M KOPPEKTHPOBAThH €ro,
aZICKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIAJ B JIEATCILHOCTH TPYIIIIBI,
BBICTpaWBaTh KOMMYHHUKATHBHOE B3aUMOJICMCTBHE, TIPOSBIISII TOTOBHOCTH
paspemarbh KOHMIUKTHI.

K xoHmy oOyueHust ¢ 9 Knacce mnpeaMeTHble pe3yjbTaTbl Ha YIIIyOJIE€HHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCT y O0YHAIOIIMXCS YMEHUM:

UCIOJIb30BaTh MOHATHS (CHUCTEMa OTCUETa, OTHOCUTEIbHOCTh MEXaHUYECKOTO
IBMKEHUS,, HEBECOMOCTh U TEPErpy3KH, IEHTP TSKECTH, MEXaHHMYECKUE BOJIHBI,
3BYK, MH(pa3ByK H YJIbTPa3BYK, OSJICKTPOMArHUTHBIC BOJHBI, PEHTTEHOBCKOE
U3Ty4YeHHE, MIKaJla AJIEKTPOMArHUTHBIX BOJIH, HICTOYHUKU CBETa, OIM30PYKOCTh U
JaIbHO30PKOCTh, CIIEKTPhl MCIyCKaHUS U TMOTJIOIIeHus, anb(da-, 6eta- U ramma-
U3TyUYEeHUs, U30TONbI, SJepHas U TEpMOsAepHasi SHEPreTHKa) U CHUMBOJIMYECKUN
S3bIK (PU3UKHU TPU PEIICHUH YUeOHBIX U MPAKTUYECKUX 33/1a4;

YBEPEHHO  pa3nuyaTh  sBICHUS (paBHOMEpPHOE W  HEPaBHOMEPHOE
OpSIMOJIMHEWHOE JIBIDKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHUE,
cBOOO/JHOE TaJeHue TeJl, MABIKEHHE IO OKPYXHOCTH, B3aUMOJEWUCTBUE Tell,
paBHOBECHE MAaTEpUaIbHOW TOYKH, PpEAKTUBHOE [JBUKEHHE, HEBECOMOCTD,
KoyiebarenbHOe  JBM)KEHHE (TapMOHUYECKHE, 3aTyXalollhe, BBIHYKICHHBIC
KOoJeOaHMsI), PE30HAHC, BOJIHOBOE ABWKEHHUE (paclpOCTpaHEHHWE U OTpPaKE€HUE
3ByKa, HHTephepeHns U Tudpakius BOJIH), MPIMOJIMHEHHOE PAacIpOCTpaHEHHE,
OTpaXEHHE U TMPEIIOMIICHHE CBETa, IOJHOE BHYTPEHHEE OTpaKEHUE CBETa,
pasnokeHue Oeloro cBeTa B CHEKTP U CIOXEHHE CHEKTPAIbHBIX IIBETOB,
€CTeCTBCHHAsT  PaJMOaKTUBHOCTh, BO3HMKHOBEHHME JIMHEHUATOTO  CIIEKTpa
U3Ty4YeHHs]) TI0 OMHCAHMIO WX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SBIICHUE;

pacrmo3HaBaTh  MPOSIBICHWE  HM3YYEHHbIX  (PU3MUECKHX  SBJICHUM B
OKpy’KarolieM mMupe (B TOM yHciie (U3NYECKHEe SIBICHUS B MPHPOJIE: MPUIUBBI U
OTIUBHI, BKEHUE TutaHeT COTHEYHOW CHCTEMBI, pEaKTUBHOE JABM)KCHUE JKUBBIX
OpPraHM3MOB, BOCTPHUSATHE 3BYKOB >XHBOTHBIMH, 3€MIIETPSICEHHE, CEHCMHUYECKUE
BOJIHBI, IIyHaMH, 3X0, I[BETa TeJl, ONTHUECKUE SIBJICHUS B IPUPOJIE, OMOJIOrHIecKOoe
NeWCTBUE BUAMMOTO, YJIbTPA(QHOIETOBOIO W PEHTITCHOBCKOTO M3JIy4YCHUH,
€CTECTBEHHBI paJMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, paJHMOAKTHBHOE
U3Ty4YeHHE TPUPOTHBIX MHUHEPAJIOB JACWCTBHE PAJAMOAKTUBHBIX H3IIyYCHUH Ha



OpraHu3M 4YeJOBEKa), MPU ITOM IMEPEBOAMTH MPAKTHUECKYIO 337adyy B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIC CBOMCTBA (MMPU3HAKU) (PU3UUECKUX SIBJICHUI;

OMHCHIBATh M3yYCHHBIE CBOMCTBA TEN U (DU3UYCCKUE SIBICHUS, WCIIOJB3YS
dbusnuecknue BENMWYMHBI (CpeIHSIE W MTHOBEHHAas CKOPOCTh Tena IMpHu
HEPAaBHOMEPHOM JBWKEHHH, YCKOPEHHUE, MEPEMEIICHUE MNPHU PaBHOYCKOPEHHOM
NPSMOJIMHEHHOM  JIBDKCHUHM,  YIJOBas  CKOPOCTb,  LIEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TPEHHUS, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE CBOOOJIHOIO
NaJIeHUsl, BEC TeJa, IIEHTP TSAKECTH TBEPJOTO Tella, UMITYJIbC TeIa, UMIYJIbC CUIIbL,
MOMEHT CHJIbl, MEXaHUYEeCKasi paboTa U MOIIHOCTh, TOTCHIIMAIbHASI YHEPTHUS Tea,
MOAHATOTO HAJl IOBEPXHOCTHIO 3€MJIH, MOTEHIMAIbHAS SHEPTUS CKATON MPYKUHBI,
KUHETUYECKasl HHEPrus, MOJIHAsh MEXaHW4YecKas DHEprusi, MEpHoJi U YacToTa
KOJie0aHU, Meproj] MATEMATUYECKOTO U MPYKUHHOTO MAasiTHUKOB, JJIMHA BOJIHBI,
TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTellb MPEIOMIICHUS
cpenbl), TpPU ONHWCAHUM TPABUIBHO  TPAKTOBaThb  (DU3UYECKUH  CMBICI
UCIOJIb3YeMbIX BEJIIMYMH, MX OOO3HAYEHUS M €IUHUILI (PU3NYECKUX BEIUYUH,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIIMUUHY C JAPYTUMU
BEJTMYMHAMH, CTPOUTH TPA(UKN U3yICHHBIX 3aBUCUMOCTEN (DU3UICCKUX BEIIMUNH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKHE SBICHUS H IPOIIECCHI,
UCIIOb3YS 3aKOH COXPAHEHHUs HHEPIHH, 3aKOH BCEMHPHOIO TATOTEHUS, MPUHIUII
CyNEepHo3ulIMM CUJI, MPUHIUI OTHOcUTelbHOCTH [amuies, 3akoHbl HblOoTOHA,
3aKOH COXPaHEHUS UMITYJbCa, TEOPEMY O KMHETHYECKOW IHEpruu, 3akoH ['yka,
3aK0H bepHyiutn, 3aKOHBI OTpa)XEHUS W TPEIOMIICHHS CBETa, (OPMYITy TOHKOU
JIMH3bL, IUNTAHETAPHYIO MOJENb aTOMa, HYKIIOHHYIO MOJI€NIb ATOMHOTO SI/Ipa, 3aKOHBI
COXpaHEHMS 3apsAI0BOIO0 M MACCOBOrO YHCEN NPU SAEPHBIX PEaKUUAX, IPU ITOM
pasnuyaTh CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U €r0 MATEMATHUYECKOE BHIPAXKECHHUE;

CTpPOUTh (PU3UYECKHUE MOJCIH peaTbHBIX OOBEKTOB, MPOIECCOB U SIBICHUH,
BBIICNIATh TPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIEHHBIE CBOWCTBa OOBEKTOB,
IPOLIECCOB, SIBJICHUM, NTPUMEHATh (PU3NYECKHE MOJACIU JJs OOBSICHEHUs
(bU3UYECKHUX MPOIECCOB U pellIeHUs YueOHBIX 3a]1a4;

OOBSICHATH (PU3MYECKHUE SIBJICHUS, MPOIECCH U CBOMCTBA TEJ, B TOM YHCIIC B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarh
KaueCTBCHHbIE 3a7a4d, B TOM 4YHCIE TPEOYIOIIHEe YHCICHHOTO OIICHUBAHUS
XapaKTePHbIX 3HAYEHUN (PU3NYECKUX BEIIUYUH, MIPU ATOM BHIOMpATH aJIEKBATHYIO
(bU3UYECKYIO MOJIENb, BBISBIISATh MPUUYUHHO-CIICICTBEHHBIC CBSI3M U BBHICTPAUBATh
JOTUYECKYI0 LEMOYKY pACCYXACHUW K3 2—3 maroB ¢ ONOpPOM Ha HU3YYCHHBIC
CBOMCTBA (DU3UYECKUX SIBJICHUH, (U3NUECKHE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIETIH;

YBEPEHHO peliaTh pacu€THhIC 3a/lay M0 U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aleKBaTHYI (PU3WYECKYIO MOJIeJb, C HCIOJb30BAHUEM 3aKOHOB U
dbopmyIl, CBA3BIBAIOIIUX (PU3MUECKUE BEIMYMHBI, 3aMUCHIBATh KPATKOE YCIOBUE U



pa3BEPHYTOE pEIICHHE 3aJadyM, BBISBIATH HEAOCTAIONIME WIA W30BITOYHBIC
JaHHble, OOOCHOBBIBATH BHIOOpP METOJa pELICHUS 3aJa4d, HCIIOJIb30BaTh
CIpaBOYHbBIC JaHHBIC, TPUMEHATh METOMbI aHAJIN3a Pa3MEPHOCTEH, NCIOIB30BATh
rpaguyeckue  METOAbl  pPEIICHHWs  3aJad, M[POBOJUTH  MaTEMaTUYECKUE
npeoOpa3oBaHus U Pacu€Thl, OLICHUBATh PEATUCTUYHOCTD MOTYYEHHOTO 3HAYEHUS
(¢u3NYEeCKO BETUYMHBI WM ONPEACTATh Pa3MEPHOCTh (DU3MUECKON BEIUYUHBI,
MOJTyYEHHOMW MPH PEIICHUH 3aa4H;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXHO pEHIMTh MPU MOMOIIH
(¢u3nyecKkux METOAOB, W NpejiaraTh OPUEHTHPOBOYHBIA CIIOCOO pELICHUs, B
ONMHMCAaHUM  HWCCIEAOBAHHUS  pAclo3HaBaThb  MPOBEPSIEMOE  MPEIINOIOKEHUE
(rumoTe3y), OILIGHWBATh TPABWIBHOCTh TMOPSAIKAa TPOBEACHUSA HCCISAOBaHUS,
UHTEPIIPETUPOBATH MMOJTYYCHHBIN pe3yibTar;

MIPOBOJUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBJICHUHN W (PU3NIECKUX
CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbroTOHa, 3aKOHAa COXpaHEHMsI YHEPTHUH,
3aKOHa COXpaHECHHsI WMITyJbCca, NEHCTBUE 3akoHAa bepHy/UlM W BO3HMKHOBEHHE
NOIBEMHONM CHJIBI KpbUIa, 3aBUCMMOCTh MEpHoJa KOJeOaHWW TPy KHHHOTO
MasTHUKAa OT MacChl TIpy3a U JKECTKOCTH TMPYXKUHBI U HE3aBUCHUMOCTH OT
aMIUTUTYJIbl MaJIbIX KOJieOaHWH, MPSAMOJIMHEHHOE pacmpoCTpaHEHUE CBETa,
pasnokeHre 0eroro CBeTa B CIEKTP, U3YUEHUE CBOMCTB M300paK€HUsI B MJIOCKOM
3epKaje U CBOWCTB M300paKCHUS MpeIMeTa B COOMparolel JMH3e, HAOI0eHNe
CIUIOIIHBIX ¥ JTUHEHYaThIX CIIEKTPOB M3Iy4eHHUA): GOPMYyIUPOBATH MPOBEPsieMOe
npeanoyiokeHue  (TUImoTesy) O  BO3MOXKHBIX — pe3ysibTaTaXx  HaONIOJCHUH,
CaMOCTOATENLHO COOMpPAaTh YCTAHOBKY M3 H30BITOYHOrO Habopa o0OpyIOBaHUS,
OMUCHIBATH XOJ1 ONBITa U POPMYJIUPOBATH BHIBOBL;

IPOBOANUTh TPU HEOOXOAMMOCTH CEpPHUI0 TPSAMBIX H3MEPEHHH, Ompeaemsis
CpeqHee 3HA4YCHHE M3MEpsieMOM BEINMYMHBI W OMNPENeNAs TMOTPEUIHOCTh
pe3yJIbTaTOB NPSAMBIX H3MEpPEHUH, OOOCHOBBIBATH BBHIOOpP crocob0a H3MEpEeHHs
(M3MepUTeIbHOrO Mprbdopa);

IPOBOJUTH KOCBEHHBIEC M3MEPEHUST PU3NIECCKUX BEIMUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella NpPHU PaBHOYCKOPEHHOM JBW)XCHHH, YCKOPEHHE CBOOOIHOTO
najgeHusi, KECTKOCTh  MPYXKHUHBI, KOIDPUIIMEHT  TPEHUS  CKOJBKEHUS,
MexaHH4Yeckas paboTa M  MOIIHOCTh, dYacToTa H TIEpUoJ  KojeOaHui
MaTEMaTUYECKOrO0 M NPYKUHHOTO  MAasTHUKOB, (OKYCHOE  pacCTOSHUE
coOuparomied JUH3bI U €€ ONTUYEeCKas CWiIa, paJUOAKTUBHBIA (OH) ¢
UCIIOJIb30BAaHUEM aAHAJIOTOBBIX U LU(POBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOP
METOJa W3MEpEHHs, IUIAHUPOBATh HM3MEPEHUs, CAMOCTOATEIbHO COOMpaTh
OKCIIEPUMEHTAJIBHYI0  YCTAHOBKY,  BBIYMCISTH  3HAUYEHHWE  BEJIMYMUHBI U
aHAIM3UPOBATh TOJYYEHHbIE PE3yJIbTaThl, OLICHUBAsl MOTPEIIHOCTh PE3yJbTAaTOB
KOCBEHHBIX U3MEPEHUN;



IIPOBOJUTH IKCIIEPUMEHTATBHBIE UCCIAEAOBAHUS 3aBUCUMOCTEN (pU3MYecKux
BEJIMYMH (3aBHCHUMOCTH MyTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM JBIDKEHUU 0e3
HAYaJbHOW CKOPOCTH, 3aBHUCHMOCTh CHJIBI TPEHHUS CKOJBXEHHS OT CHJIBI
HOPMAJILHOTO JaBJICHHS, MEepuoAa KoJieOaHWUN MaTEeMaTHYECKOTO MasTHHUKA OT
JUIMHBl HUTH, OIPEJCICHHE YCKOPEHHUs CBOOOJHOIO TMaJeHUsl, HUCCIEeI0BaHUE
WU3MEHEHUS BEJIMYMHBI M HAIPABJICHUS WHAYKIIMOHHOTO TOKA, 3aBUCHMOCTH YTJia
OTpaXEHHS CBETa OT YyIVIa MaJCHHs, yria NpeJOMIIEHUS OT yria NaJeHus
CBETOBOIO Jy4ya, HCCIEAOBAHHUE TPEKOB: HM3MEPEHHE SHEPruu YacTULBI IO
TOPMO3HOMY MyTH (10 ¢oTorpadusiMm)): COBMECTHO C yuuteneM (OpMyIHUpOBaThH
3a/1ayy M TUIOTE3y MCCIEI0BAaHUSI, CAMOCTOSTEIBHO IJIAHUPOBATh UCCIIEI0BAHUE,
CaMOCTOSITENILHO  COOMPAaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY, TPEACTABIAThH
NOJTyYeHHBIE 3aBHCHUMOCTH (PU3WYECKMX BEIMYMH B BUJIEC TaOmuil U TpaduKoOB,
OIICHUBATH MOTPEITHOCTH, JCNIaTh BHIBOIBI IO PE3yJIbTaTaM MUCCIICI0OBAHMUS,;

cobmoaaTh mpaBuiaa Oe30macHOro Tpyaa Inpu padbore ¢ abopaTOpHBIM
000py1I0BaHUEM;

XapaKTEPHU30BaTh MPUHITUIIBI ICUCTBUS U3YUCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX IPOLIECCOB C OMOPOM Ha WX ONHCaHHs (B TOM
YHUCJIe: CHUIOMETp, NAaTYMKUA TIOJNOKEHHs, PACCTOSHMUS W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, IEPUCKOI, (oroanmapar, MHUKPOCKOM, TEJIECKOI, ONTUYECKUE
CBETOBOJIbI, CIIEKTPOCKOIN, MO3UMETp, Kamepa BuibcoHa), MCHOIB3ys 3HAHUS O
CBOMCTBax (DU3MYECKUX SIBJICHUU M HEOOXOJIMMBbIE (PU3NUYECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMBl M CXEMATHUYHbIE PUCYHKH W3YyYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIbHBIX MNPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB MpHU
pelIeHNN y4eOHO-IIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMbI ISl MOCTPOCHUS
n300paXeHU B TNIOCKOM 3epKajie U COOMparoleu JIH3e;

MPUBOIUTH IPUMEPHI (HAXOAUTH HHPOPMAIHIO O TIPUMEPAX) MPAKTHIESCKOTO
UCTOJb30BaHUS (DU3MUECKUX 3HAHUU B MOBCEIHEBHOW >KM3HU JUIsl OoOecredeHust
0€30MacHOCTH TPU OOpallleHUHd ¢ MPUOOpaMH U TEXHUYECKUMHU YCTPOMCTBaMH,
COXPaHEHHUs 370POBbSI W COONIIOJIEHUS HOPM DKOJIOTUYECKOTO TMOBEACHHUS B
OKPYXarUIEn Cpee;

OCYIIECTBIISATH MOUCK MHPOpMaIK (HU3NIECKOTO coaepkanus B MHTepHeTe,
CaMOCTOSITENIbHO (HOPMYJIHPYsI TOMCKOBBIN 3alpoC, HAXOAUTh IyTH ONPEICIICHUs
JIOCTOBEPHOCTH TOJYyYEHHONH HHGOPMAIIMM HA OCHOBE HUMEIOIIMXCS 3HAHUW U
JIOTIOJTHUTETHHBIX HCTOYHUKOB;

UCTIONb30BaTh TPU BBHIMOJHEHUH YYE€OHBIX 3aJaHU HAyYHO-TIOMYJSPHYIO
auTepaTypy (pusMueckoro cojepikaHus, CIpaBOYHBbIE MaTepuaibl, PECypChl CETH
WNurtepHer, Biagerb npuéMamMu KOHCIEKTHUPOBAHUSA TEKCTa, NPeoOpa3zoBaHUs
uH(GOpMaIU U3 OJIHON 3HAKOBOUW CUCTEMBI B IPYTYIO;



co37aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHbIE COOOIIECHUS HAa OCHOBE
uH(pOpMAaIMU U3 HECKOJIBKUX HMCTOYHHKOB (PU3MUYECKOrO COACpM aHUs, MyOIUYHO
IPEICTaBIIATh PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIbCKON NEATENbHOCTH NPU
3TOM T'PaMOTHO MCIIOJb30BaTh W3YYEHHBIM IOHATUWHBIM ammapar M3y4aeMoro
paznena (U3MKM W CONPOBOXKAATH BBICTYIUIGHHE TMpE3eHTAIMel ¢ y4EToM
0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
Ne /i Kontpoabnsie | IlpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. ®usnka u €€ poJib B NO3HAHUYM OKPYKAKOIIEr0 MUPa
1.1 ®dusuka — HayKa 0 IpUpojie 2
1.2 PuznyecKre BEINUNHbI 4 3
1.3 EcTtecTBeHHO-HaYy4YHBIN METO/] IO3HAHUS 2 1
Htoro no pazneny 8
Pa3nes 2. [leppoHayajbHbIe CBeIeHUS] 0 CTPOCHUM BelllecTBa
2.1 CrtpoeHue BeliecTa 2 1
JBH>KeHue U B3aUMOJICHCTBUE YaCTHIL
2.2 4 2
BElIECTBa
23 ArperaTHbl€ COCTOSIHMSI BEILIECTBA 1
Nroro no pazaeny 7
Paznen 3. /IBukeHue U B3auUMOJAeHCTBHE TeJ
3.1 MexaHndecKkoe IBIKEHIE 10 2
32 HNuepuus, macca, INIIOTHOCTH 9 1
33 Cuia. Bune! cun 15 1 3
Hroro no pazneny 34
Pasznea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
4.1 Hasnenue. llepenaya nasineHus TBEPABIMU 5 2




TCJIaMHU, XUAKOCTAMU U ra3daMu

4.2 JlaBiaeHwne KUIKOCTH
4.3 ATtMocdepHoe 1aBieHNe 1
44 I[eI}'ICTBITI'e JKAJIKOCTH U Ta3a Ha 12 3
IIOTPYKEHHOE B HUX TENO

Hroro no pazneny 28

Pa3nes S. PaGora 1 MOIHOCTB. DHEpIrus
5.1 Pa6ota u mouHOCTH 1
52 IIpocTsie MeXaHU3MBI 2
53 Mexanndeckas SHEpIrus

Hroro no pazneny 19

Paspnen 6. IloBTopuTe1bHO-00001112K01IUIT MOAYJIb
6.1 [ToBTOpUTENEHO-0000IIAIOLTNI MOTYTH 6

Wroro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KUIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HanmMeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne n/m P Kontpoabnbie | IlpakTHueckue (wicpp )
NPOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThbI
pecypcsbl
Paspnen 1. TenuioBble siBj1eHUS
1.1 CrtpoeHue u cBOWCTBa BELIECTBA 6
1.2 TeroBbie MPOLECCHI 33 1 6.5
Hroro no paszneny 39
Paznen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJICHUS
21 DNeKTpUYECKHE 3apsi/ibl. 3apsKEHHBIE Tella 9 i
' Y UX B3aUMOJICUCTBUS
2.2 IToCcTOAHHBIN 2JIEKTPUUYECKHUI TOK 31 1 10
2.3 MarsuTtHsbI€ SIBICHUS 11 4
24 DJNIeKTpOMarHuTHasi UHAYKIUs 7 1
Hroro no pazneny 58
Paspnen 3. [loBTopuTe1bHO-000011IAK0INIT MOAYJIb
3.1 [ToBTOPUTEITHEHO-0000IAIOIINH MOTYITh 5
Hroro no pasaeny 5
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 22.5




9 KUIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabnbie | IlpakTHueckue
NPOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThbI
pecypcsbl
Paszpnen 1. Mexanu4yeckue siBJICHUS
MexaHnuecKoe IBHKEHUE U CIIOCOOBI €ro
1.1 30 4
OnHUCaHus
1.2 Bs3aumozeiicTBue Ten 18
1.3 3aKOHBI COXPAHCHUS 15 2
Hroro no pazaeny 63
Pa3nen 2. Mexanuveckue KoJ1e0aHUS M BOJTHBI
2.1 MexaHuveckue KojaeOaHus 8 3.5
2.2 Mexanuueckre BOJIHBI. 3BYK 10 3
Nroro no pazaeny 18
Paznen 3. DieKTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI
11 DNEeKTPOMarHuTHOE TOJe U 6
' AJIIEKTPOMATHUTHBIE BOJIHbI
Hroro no pazneny 6
Pa3znea 4. CBeroBbIe IBJIeHHS
4.1 3aKOHBI paCIIPOCTPAHEHUS CBETA 2
4.2 JIMH3BI ¥ ONTHYECKHUE TPUOOPHI 1
4.3 Paznoxenue 6emoro cBeTa B CIIEKTP 1




Hroro no paszneny 16
Pa3pen 5. KBaHTOBBIE IBJICHUS
5.1 Hcnyckanne v NOrjaoneHue CBETa aToMOM 4 1
5.2 CTpoeHue aTOMHOTO siipa
53 SnepHble peakuuu 7
Hroro no pazaeny 16
Pa3nea 6. IloBTopuTe1bH0-0000111a101M I MOYJIb
6.1 Mexanndeckue siBlIeHUs (IOBTOPUTEIHHO- 6 3
' 00001IaI0TNIT MOAYJTb)
60 TennoBsie siBJIeHUS! (TIOBTOPUTEIHHO- 3
' 0000 MOYJIb)
63 DNEKTPOMAarHUTHEIC SIBICHUS 3 1
' (TTOBTOPUTETHHO-0000IIAIOIIHIA MOTYITb)
6.4 CaetoBble siBiIeHUs (IOBTOPUTEIBHO- 1 1
' 00001IaI0ITHIT MOIYJIb)
6.5 [ToBTOpUTENTHEHO-0000IIAOIIHIA MOTYITh 4
Wroro no pasneny 17
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 26.5







ITOYPOYHOE IINTAHUPOBAHMUE
7 KIIACC

Ne
n/n

Tema ypoka

KoauuyecTBo yacoB

KonTtposbHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHmusl

DJIeKTPOHHbIE
ungposbie
oOpa3oBaTejibHbIE

pecypchl

dusuka — HayKa o npupoje. ABieHus
MPUPOJIBI

dusnueckue SIBIECHUI

dusnveckre BeINYUHbI. PazMepHOCTS.
®dusnueckue nmpudopsl. [lorpemHoctu npu
IPSIMBIX U3MEPEHUAX

VYpoxk-uccienosanue "M3mepenue
JUHEHHBIX pa3MepoB TEJ U MPOMEKYTKOB
BpeMEHH"

JlaGopaTtopHas pabota "U3mepenne
00bEMa KUIKOCTH U TBEPAOTO Tema"

JlaGopatopHas pabora "OnpeneneHue
pa3MepoB Maibix Tea. Merop psioB"”

Mertobl Hay4HOTO TTo3HaHuA. Onucanue
(U3UYECKUX SIBJICHUH C TTIOMOIIBIO
Mozaenen

VYpok-uccnenoanue "[IpoBepka
TUIIOTE3Bbl: JaIbHOCTb MOJETA MIApHKa,
MYLIEHHOT0 FOPU30HTAJIBHO, TEM OOJIbIIIE,
gyeM OoJIblIle BBICOTA MycKa'

Crtpoenue BemectBa. OMBITHI,




JOKa3bIBAOIMUE JUCKPETHOC CTPOCHUC
BCIICCTBA

10

JlaGopatopHas pabota "OneHka JuaMerpa
aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHHEM

dororpaduii)"

11

VYpok-uccrnenosanue "HabmoneHune
TEIUIOBOT'O pacIIvpeHus ra3oB. OMbITHI 110
0OHapy’KeHHIO IeHCTBUS CUIT
MOJIEKYJISIPHOTO IPUTSKEHUS"

12

JBmwxenue gacturl BemiectBa. JAuddysus.
BpoyHoBckoe nBUKEHNE

13

Ypok-uccnenoBanue "Habmonenue u
00BsicCHEHNE OPOYHOBCKOTO JIBHKCHUS H

b pyzun"

14

B3aI/IMO,Z[eI>’ICTBI/Ie JacTull BCIICCTBA.
MPUTAKCHHUC U OTTAJIKMBAHUC

15

ArperaTHbple COCTOSIHUSI BEIIECTBA.
Oco0EHHOCTH arperaTHbIX COCTOSTHUMN
BOJBI

16

Mexannueckoe npuxenue. [1yTs,
TPAEKTOPHUs, IEPEMEILIEHNE

17

PaBHOMEpHOE U HEPAaBHOMEPHOE
nBukeHue. CKopocTh

18

HaxoxeHue ckopocTH, MyTH U BpEMEHU
IPU PAaBHOMEPHOM MPSMOJIMHEHHOM
JBUKCHUH

19

JlabopaTtopnast pabora "Onpenenenne
CKOPOCTH PAaBHOMEPHOTO JIBHKEHUA"




['paduxy MpsIMOTMHEHHOTO paBHOMEPHOTO

20
JIBYDKCHUS

)1 Pemenue 3anau no teme "Pacuer cpennei
ckopocTH"
JlaGopaTtopnast pabota "Onpenenenne

22 CpEIHEH CKOPOCTH CKOJIBKEHHS OpycKa
WJIM [IapUKa M0 HAKJIOHHOM MJIOCKOCTH"

” OTHOCHUTENLHOCTh ABMKCHHS. ClIOKEHUE
CKOPOCTE MpH NapaieIbHOM JIBIKCHUHI
[Tomydenue u ananu3 rpaukoB

24 3aBUCUMOCTH IIyTH U CKOPOCTH JBHKCHUS
OT BPEMEHU
Pemenue rpadudeckux 3aaad mo reme

25 "Mexanuka. PaBHoMepHOE
MpsIMOJIMHEHOE JBUKEHUE"

26 SIBnenue nHepuuU. 3aKOH HHEPLIUU
B3anmoneicTeue Tenn Kak npu4rHa

7 M3MEHEHUs CKopocTHU. Macca Tesa Kak
Mepa UHEPTHOCTH Teja Mpu
MOCTYTATEIbHOM JBUKEHUHU

73 VYpoxk-uccnenosanue "CpaBHEHHE Macc 11O
B3aMMOJICHCTBUIO Tea"

29 II;moTHOCTE BemecTBa

30 JlaGopatopHas pabota "OnpezneneHue
IJIOTHOCTHU TBEpAOTO Tena"

31 Penrenue 3amau mo teMme "Macca Tena.
II;moTHOCTE BemecTBa"

32 Cwmecu u criabl. [loBepXHOCTHAS U




JIMHENHAS IUIOTHOCTD

[ToaroToBka Kk KOHTPOJIBHOM paboTe MO
TeMe "®u3nKa — Hayka o pUpo/Ie.

33 [lepBoHavanbHbBIE CBEIEHUSI 00 aTOMHO-
MOJIEKYJISIPHOM CTPOECHUHU BEIIECTBA.
Mexanuka"

KoHnTtponbhas padora o teme "dusnka —

14 Hayka o npupoje. [lepBoHauanbHbIE
CBEJICHHS 00 aTOMHO-MOJIEKYJISIPHOM
CTpOEHMH BellecTBa. MexaHuka"

35 Cuia. fIBnenue tarorenus. Cuia TSXKECTH

36 N3o00paxenue cui. Pemenue 3axay no
teme "OnpeenieHue CUibl TsokecTu"”

37 Cuna ynpyrocrtu. 3akoH ['yka

38 Bec tena. U3mepenue cun. Jlunamomerp
VYpoxk-uccnenoanue "Habmonenue

39 WU3MEHEHUS CKOPOCTH IIPU
B3auMojieiicTBum Tea"

40 Pemenue 3amaud no treme "Cuma ynpyrocru.
Bec Tena"

JlaGopaTtopHnast pabota "OMBbITHI,

41 JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pacTspkeHus (nedopmanun) IpyKUHBI OT
MPUII0)KEHHOMN CUJITBI"

42 Cuiia TpeHust

43 Cnoxxenue cui. PaBHoecTByOIIas cuia

44 Pemenue 3anau no teme "CrioxeHUe CUIL.

PaBHonelicTByromas cuna"




Pemntenne 3amau mo reme "B3anMomencTeie

45 "
Tea. CUiIbl B MEXaHHUKE
Pewmenue 3anay no teme "Cuina TpeHus".

46 Ypok-uccienoBaHue 1o TeMe
"HccneaoBaHue 3aBUCUMOCTH CHUIIBI
TPEHMSI OT IUIOLIAN COIPUKOCHOBEHUS"
JlaGopaTopHas pabota "OTBITHI,
JEMOHCTPHUPYIOIINE 3aBUCIMOCTh CHIIBI

47 TPEHUs CKOJIBKEHUS OT CUJIbI 1aBJICHUS U
XapakTepa COMpPUKACAIOITUXCS
noBepxHocrein"

43 Penrenue 3amau mo treMe "B3aumMmonencTaue
tea. Cuiiel B MexaHuke"

49 KonTponbhas pabota no teme
"BzanMonaencTeue Tea"

50 JlaBneHue TBEPABIX TEN

51 Ypok-3kcniepumenT "CriocoObl
ompeieTIeHUs JaBJICHUS TBEpAOro Tea'

5) Ypok-uccrnenoBanue "3aBUCUMOCTh
JaBJICHUS ra3a oT TeMIeparypbl"”

53 JlaBineHue KUIKOCTEH U ra30B. 3aKOH
ITackamns

54 ITHeBMaTHUECKHE yCTPONCTBA

55 3aBUCHUMOCTD JABICHUS KUJIKOCTH OT
rITyOuHBI

56 I'mapocratudeckuil mapaaokc

57 VYpoxk-nipoekT "N3yueHne cooOiaromumxcs

cocynoB"




Ypoxk-koupepenuus "I'napasamueckue

58 "
MEXaHU3MBbI

59 Hcnonb30BaHrE BHICOKUX JIaBIICHUN B
COBPEMEHHBIX TEXHOJOTHIX

60 Pemenwne 3agau o teme "JlaBnenue
JKugkoctH"

61 ATtMocdepa 3emiu 1 MPUIHHBI e¢
CyIIECTBOBaHUS

6 VYpoxk-uccienoanue "l[IposiBienue
neicTBUS aTMOC(HEpHOTo JaBieHus"

63 N3mepenne armocepHOro naBiaeHUsI.
Oneit Toppuuennu
3aBUCHUMOCTB aTMOC(HEPHOTO JaBICHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Tpubops! 1is
HU3MEPEHHs aTMOC(EPHOTO JTaBIICHUS

65 bapomerp-anepoun. AtmochepHoe
JIaBJICHUE Ha Pa3JIMYHbIX BbICOTAX

66 Brrrankuparomas cuia. 3akoH Apxumena

67 Pemenue 3agau no reme "3akoH
Apxumena"
VYpok-uccienoBaHue

63 "DKcnepuMeHTalIbHOE OOHApYKEHHE
JIEMCTBHUS )KUJIKOCTHU U ra3a Ha
IOTPYKEHHOE B HUX Teno"
JlabopaTtopHast pabota "Onpenenenne

69 BBITAJIKUBAIOLIEH CHUJIbI, JCHCTBYIONIEH HA

TEJI0, OTPY>KEHHOE B )KUJIKOCTh"

70

[InaBanue Texa




JlabopaTtopnast pabora "UccnenoBanue

71 3aBHCHMOCTH Beca Teja B BOAC OT 00beMa
NOTPYKEHHOU B *KHUJIKOCTh YacTu Tena"

72 BosnyxortaBanue. [linaBanue cynos

7 Pemenne 3amau mo Teme ""3akoH
Apxumena. YcioBus mjiaBaHus tena"
Pemenwne 3agau o Teme "JlelicTBue

74 JKUJIKOCTH U Ta3a Ha MOTPY>KEHHOE B HUX
Teno"
Ypok-npoekt "KoHCTpynpoBaHue

75 apeoMeTpa Wi JOJIKU U ONIPENEIICHUE
rpy30001bEMHOCTH"
[ToaroToBKa K KOHTPOJIBHOM paboTe MO

76 teme "JlaBieHue TBEpIbIX TEJ, )KUIAKOCTEH
1 ra3oB"

77 Kontponbhas pabota no teme "JlaBnenue
TBEPABIX TEJ, )KUAKOCTEH U ra3oB"

78 Mexanunueckas pabota

79 MomHoCTb

20 Peienue 3amay Ha onpeseneHue padoTsl U
MOIIHOCTU

81 PaboTa CHIIbI TSHDKECTH M CHITBI TPEHUS

2 Pemenwe 3agau mo Teme "Paborta cuibl
TSYKECTU U CUJIbI TpeHUs"

23 VYpok-uccnenosanue "Pacuér MomHocTH,
pa3BUBaeMoOM IpH NobEME 1O JiecTHULIE"

84 [IpocTeie MexaHU3MBbI




85

MowmenT cuibl. 1IpaBuino MoOMEHTOB

JlaGopaTtopHnas pabora "N3yuenue nmpaBuia

86 phlyara AJis MOJABM>KHOTO U HEMOIBUYKHOTO
610K0B"

87 "3o050TOC MPAaBWIIO" MEXaHUKH

28 Ypok-nipoekt "lIpoextupoBanue
IIOJIMCIIACTOB C 3aJJaHHBIMU IIapaMeTpaMu”
Ypok-koudepennus "IIpocteie

89 MEXaHU3MBbI B OBITY, TEXHUKE, KUBBIX
opra"nusmax"

90 Koaddumuent nonesHoro necTpust
MPOCTHIX MEXaHNU3MOB
JlaGopatopHas pabora "OnpezneneHue

91 KIIJI moABU>KHOTO U HETOIBUKHOTO
6510k0B"

9 Mexannueckas aHeprus. Kunernueckas u
MOTEHI[MAIbHAs YHEPTUs

93 3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPrUu
VYpok-3KcriepuMeHT "IKCepUMEHTAIbHOE

94 OIpe/ie/IEHUE U3MEHEHUS] KHHETUUECKOH U
MOTEHITUATBLHOM SHEPTUH MPU CKaThIBAHUHT
TeJa 10 HAKJIOHHOM IIOCKOCTH"

95 [ToaroroBka K KOHTPOJILHOU paboTe 1Mo
teme "Pabota u MomHoCTh. DHeprus"

96 KoHnTtponbhas padota mo teme "Pabora u

MOIIHOCTb. DHeprus"

97

PabGora ¢ TekcTaMu o Teme




"MexaHn4eckoe aBrKeHue"

Pa6oTa ¢ Tekctamu o reme "CtpoeHue

98 " 1
BEIIECTBA
99 Pabota ¢ Tekctamu o reme "Cuiibl B |
npupozae"
100 Pa?om C TEKCTaMH 110 TeU:Me " JlaBiieHHE 1
TBEPJBIX TEJN, )KUJIKOCTEH U ra3oB"
101 Pa6ota ¢ Tekctamu o reme "DHeprus” 1
102 Pabora ¢ rekcramu o reme "[Ipocteie |
MEXaHH3MBbI"
OBUIEE KOJIMYECTBO YACOB I10 102 73

[NPOTPAMME




8 KUIACC

Ne
n/n

Tema ypoka

KoauuyecTBo yacoB

KonTpoabHbie

Bcero
padoThbI

IIpakTyeckune
padoThI

Jlara
U3ydeHmust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchl

OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUU U UX OIBITHBIE
MOJITBEP K ICHUS

Macca u pazmep aTOMOB M MOJICKYJT

Monenu TBEpAOTO, )KUIKOTO U
ra3000pa3HOro COCTOSHUH BEIIEeCTBA

VYpoxk-koupepennus "Kpucrammueckue u
amopdusie Tena. ['paden. [Tomyuenune
HMCKYCCTBEHHBIX aJiIMa30B"

CMauuBaHue ¥ KanWUISIPHOCTb.
IToBEepXHOCTHOE HATSKEHUE

Temopoe pacIMpCeHuC U CKaTuec

TemnmoBoe nBmxeHue. Temneparypa

TemmneparypHbI€ IKaJIbI

BHyTpeHHss sHEprus 1 crnocoObl eé
MU3MECHEHHUS

10

Buae! renionepenaun

11

VYpok-konbepenius "Mcnonb3oBanue
TEIUIOBBIX CBOICTB BEIIECTB U MAaTepUAJIOB B
Lensix sHeprocoepexxeHus"

12

KosymuectBo Temiorsl. Y neapHas




TCIINIOEMKOCTD

13

VYpoxk-uccnenosanue "lIpoBepka runoresnl
JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA
KHUJIKOCTH B TEPMOMETPUUECKOI TpyOKe OT
TeMIeparypbl"

14

YpaBHEHHE TEIUIOBOTO OaslaHca.
TennooOMeH U TETIOBOE paBHOBECHE. 3aKOH
Hrrorona—Puxmana

15

JlabopaTtopnast paborta "HUccnenoBanue
SIBJIEHUS TEIUIOOOMEHA IIpu CMCIIMBAaHHUHU
XOJIOJTHOW U ropstaeit BoAbI"

16

Pemenne 3amau no reme "TemooOMeH u
TEIJIOBOE paBHOBecHE"

17

JlaGopaTopHnas pabora "OnpezaeneHue
KOJIMYECTBA TETJIOTHI, MOJYYEHHOTO BOJIOM
pH TEII000MEHE C HarpeThiM
METaJUIMYECKUM IIWIHHAPOM"

18

[InaBnenne n OTBCPJCBAHUC
KpUCTAJUINYCCKUX BCHICCTB. Y nenbHas
TCIJIOTA IIJIaBJICHUA

19

Pemenue 3anau o reme "llnaBnenue u
OTBEpJICBAaHUE KPUCTAIUIMYECKUX Ten"

20

JlaGopatopHas pabota "OnpezneneHue
yAEJIbHOU TEIJIOTHI TUTaBJICHHUS Jibjia"

21

VYpoxk-uccienoanue "CpaBHEeHUE MPOLIECCOB
TUTABJICHUS] KPUCTAIUTHUECKUX Tell U
pa3MsrdeHus Mpu HarpeBaHUU aMOP(HBIX

"

TCJI




[TapooOpa3oBaHue U KOHICHCAIIHS.

22 Ucnapenue
Kunenwue. Y nenbHas Temiora

7 napooOpa3oBaHus. 3aBUCUMOCTD
TEMIEPATYPHI KUTICHUS OT aTMOC(HEepHOTo
JIaBJICHUS

24 Pemenue 3amau o reme "IlapooGpazoBanue
U KuneHnue"
VYpoxk-uccnenosanne "OO0bsicHEHNE

25 3aBUCUMOCTH TEMIIEPATYPBI KUIIEHUS OT 1
napjeHus"

26 HacpiieHHbI 1 HEHACBILLEHHBINA Map.
BnaxnocTs BO3ayXa
BrnaxxHocts Bo3yxa u €€ usmMepeHue.

27 JlaGopatopHas pabota "OnpezneneHue 0.5
OTHOCUTENIbHOM BJIaXXHOCTU BO3/yXxa"

28 Penrenue 3anad mo teme "BnaxxHocTh"
Pemenue 3agau v ananu3 cuTyanuu,

29 CBSI3aHHBIX C SIBJICHUSAMU UCIIAPEHUS U
KOHJICHCAITUH

30 OHeprus TOIMBaA. Y IeibHas TEIIoTa
CropaHus

31 [TpuHIIUTIE paOOTHI TEMJIOBBIX ABUTATEICH

37 [TapoBas Typ6una. /[Burarenb BHyTPEHHETO
CropaHus

33 KIIJI TenmoBoro aBuraTes

34 Pemenue 3agau mo reme "KIIJ] TermoBoro

neurares"”




Ypok-koHpepeHus "TermioBsie qBUTATEIN

39 W 3aIlMTa OKpY>KaroIeu cpeanr”

36 TennoBble MOTEPH B TEIIOCETAX

37 3aK0oH COXpaHEHUs U IPEBPAILICHUS SHEPTUU
B MEXaHWYECKHUX U TETUIOBBIX MPOIECcax
[ToxroroBka Kk KOHTPOJIBHOU paboOTE MO TEMe

38 "TemnnoBsie sBieHus. M3mMenenue
arperaTHbIX COCTOSIHUI BemiecTa"
KoHntponbHas padora o teme "TermmoBbie

39 aBieHus. MI3MeHeHune arperaTHbix
COCTOSIHMI BemiecTa"

40 DnekTpusanus Tei. J[Ba poaa 3apsaoB
Ypok-uccnenosanue "HccnegoBanue

41 CIoco00B pa3TUYHBIX BEIIECTB
HAJICKTPU30BLIBATHCA"

4 BiaumopeiicTBue 3apssKeHHBIX Tell. 3aKOH
Kynona
Onektpruueckoe nose. HanpsxéHHoCcTh

43 aneKTpudeckoro nojs. [Ipuniun
CYTEPHO3UINH SJEKTPUUECKUX TMOTEH

44 Hocurenu snexktpuueckux 3apsiios.
DneMeHTapHbIii 3apsa. CTpoeHue aroma

45 3aKOH COXpaHEHUs ANEKTPUUECKOT0 3apsiaa

46 [IpoBOIHUKY, TUITEKTPUKH U
MOJTYTIPOBOTHUKU

47 Ypok-koHpepeHIus "IaeKTpu3anus B

IOBCEIHEBHOM XMU3HA"




Pemenue 3anay no teme "3aKoH coXpaHEHUS

48 | 1
AIEKTPUUECKOTO 3apsiaa

49 Onexrpuuecknii Tok. MlcrouHnku 1
AIEKTPUUECKOTO TOKA
Vpok-uccnenoanue "Hccienopanue

50 JIEUCTBUA SJIEKTPUYECKOTrO MOJIS Ha 1
MIPOBOJHUKH U AUAJIEKTPUKHU"

51 DNEeKTPUUECKUN TOK B METaJIax 1

52 DJIEKTPUUYECKUHN TOK B )KMAKOCTAX U razax 1

53 DneKkTpuyecKas ernb 1

54 Cuna Toxa. AMnepmerp 1

55 DIIeKTpUUYECKOoe HarpskeHue. BonbTmeTp 1
JlaGopatopnas pabota "C6opka u

56 HCIIBITAHUE JIEKTPUUYECKOUN LENHU 1
MOCTOSIHHOTO TOKa"

57 3aBUCHUMOCTh CHJIbI TOKA OT HAIIPSDKEHUSI. 1
3akoH Oma a1 yyacTka Henu
JlabopaTtopnast pabora "HccnenoBanue

58 3aBUCUMOCTH CHJIBI TOKA, TIPOTEKAIOIIETO |
yepes pe3nucTop, OT HANpsHKEHUsS Ha
PE3UCTOPE U CONMPOTUBICHUS pe3ucTopa’

59 DIIEKTPUUYECKOE COMPOTUBIIEHUE. Y ICIIbHOE |
COTIPOTHUBIICHUE

60 JlaGopatopHas pabota "OnpezneneHue 1
YAEJIBHOTO COMPOTUBIICHUS MPOBOAHMUKA"

61 Pemenue 3amad no reme "InekTpuueckoe |

CONPOTHUBJICHUE. Y I€JIBHOE CONMPOTHUBIICHUE"




62

Pemenne 3agau o reme "3akon Oma"

63

HOCJ’ICI[OB&TCJ'ILHOC " IapaJuICJIbHOC
COCANHCHU ITPOBOIHUKOB

64

JlabopaTtopHas pabota "I[IpoBepka npaBuia
CJIO’KEHHUSI HANIPSKEHUN NTPU
MOCIe0BATEILHOM COEIMHEHUH JIBYX
pe3uctopon”

65

Pemenue 3agau no reme
"I[TocnenoBarenbHOE U MapalIeIbHOE
COETMHEHMS IPOBOJHUKOB"

66

JlaGopatopnas pabota "IIpoBepka npaBuia
JUISL CHJTBI TOKA MIPU HapajieIbHOM
COEJIMHEHUH Pe3UCTOpOB"

67

Pemenue 3agau Ha IMPUMCHCHHUC 3dKOHA Oma
AJId pa3]IMYHOr0 COCANHCHUA ITPOBOAHHUKOB

68

OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE
HCTOYHHKA TOKA. 3axoH OMa 11 IMOJTHOU
LU

69

Pemenne 3amau o reme "IJIC, BHyTpeHHEE
COINPOTUBIIEHUE UCTOYHHKA TOKa. 3akoH Oma
TSl TIOJTHOM 11enu”

70

JlaGopatopHas pabota "Onpenenenue 3/C
1 BHYTPCHHCT'O COIIPOTUBJICHUS NCTOYHUKA
ToKa"

71

[TpaBuna Kupxroga

72

JlaGopaTtopHnas pabota "I[IpoBepka nmpaBui
Kupxroga"

73

Ypok-uccnenosanue "M3yueHue BOJIbT-




aMHepHBIX xap aKTepI/ICTI/IK HGHHHCﬁHbIX
3JIEMEHTOB"

74

Pab6oTa OJICKTPHUYCECKOI'O TOKaA. MoIHOCTh
SJICKTPHUYCCKOI'O TOKA

75

JlaGopaTtopHas pabora "Onpenenenne
PabOTHI M MOIITHOCTH JIEKTPHYECKOTO TOKA"

76

3akon [xoyns-Jlenna. Ilorpeburenn
3NIeKTpUUecKoro Toka. KopoTkoe 3ambIkaHue

77

Ypoxk-koHpepenuus "OObsIcHEeHNE U
HNPUHIUI JeHCTBUS JOMAITHUX
3JIEKTPOHArPEBATENIbHBIX MPUOOPOB"

78

[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
"DneKkTpuuecKue 3apsabl. 3apsyKCHHBIC Tella
U UX B3auMoencTsusl. [1ocTOIHHBIN
ANEKTPUUECKUM TOK"

79

KonTponbhas pabota no teme
"DnexkTpuuecKue 3apsabl. 3apsyKCHHbIEC Tella
U UX B3auMojencTBusl. I1ocTOSHHBIN
SIIEKTPUYECKUM TOK"

80

ITocTostHHBIE MAarHUTBHI. MarduTHoOE MOJIe
3eMiIM U €ro 3HaueHue U )KU3HU Ha 3eMile

81

Ypok-uccnenosanue "Mzyuenue
MarHUTHOTO MOJIs IOCTOSIHHBIX MarHUTOB
1pY UX OOBETUHEHUH U Pa3/ICICHUN.
Busyanu3zanus mosist HOCTOSSHHBIX MAarHUTOB"

82

OneIiT OpcTena. MaruutHoe noJe
AIEKTPUUECKOTO TOKa

83

OneiT AMniepa. MarHuTHOE 10JIE KATYIIKH C




TOKOM. HpI/IMeHeHI/Ie OJICKTPOMArH1uToOB B
TCEXHHUKE

Cuna Amnepa u onpenencHue eé

84
HaTpaBICHUS

25 Pemenue 3amau no treme "Cuna Amnepa u
omnpezeneHue €€ HanpaBIeHUs"
DNEeKTPOABUTaTENb IOCTOSIHHOTO TOKA.

86 Hcnonp30BaHue 351€KTpoIBUTaTENEH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE

’7 JlaGopatopHas pabota "M3yueHue aecTBus
MAarHUTHOTO TOJIs1 Ha TPOBOJIHUK C TOKOM"

28 VYpoxk-koupepennus "[Ipaktuueckoe
MIPUMEHEHUE AJIEKTPOABUraTesiein"

29 JlaboparopHnas padota "KoHCTpynpoBaHue u
u3ydeHue paboThl dEKTpoABUTaATENA"

90 JlaboparopHas pabota "U3mepenue KI1J]
AJEKTPOJBUTaTEIbHON YCTAHOBKH"

91 OnbiThl Papanes. 3aKOH JIEKTPOMarHUTHON
uHaykiuu. [Ipaswmio Jlenna
Ypok-uccnenosanue "Hccnegopanue

92 WU3MEHEHUH 3HAYCHUs U HAIIPABIICHUS
WHIYKIIMOHHOTO TOKA"

Pewenue 3amgau no reme "3akoH

93 JIEKTPOMAarHUTHOW MHAYKUMHU. [IpaBuio
Jlenna"

94 Onekrporerepatop. CriocoObl MOTyYeHUS
AIEKTPOIHEPTHH

95 Ypok-koH(DepeHIHs "IIESKTPOCTAaHITNH HA




BO300HOBJISIEMBIX UCTOYHUKA YHEPTUH.
[IpoGnemsbl sxoorun. TOTUIMBHBIE
3JIEMEHTHI U 3JIeKTpoMoouIn"

[ToaroToBka Kk KOHTPOJIBHOM paboTe MO TeMe

96 | " 1
DNEeKTPOMArHUTHBIC SBJICHUS

97 KoHnTtponbHas padota "DneKTpoMarHuTHBIE 1
sIBJICHHS"

08 Pabota ¢ Texctamu 1o Teme ""TermtoBnie |
sBieHus"
Pabora ¢ TekcTamu 1o TemMe

99 "DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tea 1
1 UX B3auMojencTaue"

100 Pa6ota ¢ Texcramu o teMe "IlocTosHHBIH 1
SIIEKTPUYECKUM TOK"

101 Pa6ota ¢ TexcTamu 110 TeMe ""MarHuTHEIS |
sBiieHus"

102 Pabora ¢ Tekctamu 1o Teme )
"JyeKTpOMarHuTHas MUHIYKIus"

OBIIEE KOJIMYECTBO YACOB I10 102 5

[TPOTPAMME




9 KUIACC

Ne
n/n

Tema ypoka

KoauuyecTBo yacoB

KonTpoabHbie

Bcero
padoThbI

IIpakTuyeckue
padoThI

Jlara
U3ydeHmust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchl

Mexannueckoe ABukeHre. MaTtepuanbHas
Touka. CriocoObl OnUcaHus
MEXAHUYECKOTO JIBIKEHUS

Cucrema orcuera. OTHOCUTEIILHOCTD
MECXAaHNYCCKOI'O IBUXKCHUA

BCKTOpHLIC BCJIMYHHBI, OIICpallun C
BCKTOpaMHU, IMPOCKIIUHU BCKTOPOB

Pannyc-BekTop MaTepualibHOM TOUYKH,
nepeMenieHre Ha MI0CKOCTH

PaBHOMEpHOE NIPSIMOJIMHEWHOE JBUYKEHUE

Pemenue 3amay o reme "PaBHOMepHOE
MpsIMOJIMHEHOE JBUKEeHuE"

HepaBHoMepHOE NpsAMOIMHENHOE
nsrkeHue. CpenHsisi ¥ MTHOBEHHAs
CKOPOCTb TeJla IPU HEPAaBHOMEPHOM
JBUKCHUH

JlaGopaTtopHast pabora "Ornpezenenne
CpellHEel CKOPOCTH CKOJIbKEHUs OpycKa
WM JBUKEHUS IapUKa 110 HAKIOHHOM
IJI0CKOCTH"

PaBHOyCKOpEeHHOE MPSAMOTUHEHHOE
JIBOKEHUE. Y CKOpEHUE




10

CKOpOCTb PaBHOYCKOPEHHOTO
NPSMOJIMHEHHOTO NBMKEHUs. [ paduk
CKOPOCTH

11

Pemenune 3anaq no teme "CkopocTh
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

[lepemernieHue npu paBHOYCKOPEHHOM
MPSIMOJIMHEHHOM JBHKEHUHU

13

JlaGopaTtopHast pabora "Ornpenenenne
YCKOPEHUS TeJa MPU PaBHOYCKOPEHHOM
NBIDKEHUH I10 HAKJIOHHOM IIOCKOCTH"

14

Pemenue 3amay no treme "l[lepemenienue
IIPH PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM
JIBHKeHUN"

15

JlaGopatopHas pabota "HccnenoBanue
3aBHCUMOCTH IyTH OT BPEMEHU NPHU
PaBHOYCKOPEHHOM JBMKEHUH 0e3
HavaJbHOM ckopocTn"

16

['padmyeckas uHTEpIpETALIUS YCKOPEHHUS,
CKOPOCTH, TPOWJEHHOIO ITyTH U
nepeMenieHus AJis MPSMOIMHEHHOTO
JIBUKEHUS

17

Pemenue 3amau o teme "I paduueckas
MHTEPIIpEeTalUs YCKOPEHUs, CKOPOCTH,
MIPOMJIEHHOTO MyTH U MEPEMEILECHUS 1151
MPSIMOJIMHEMHOTO JIBH>KEHUS"

18

Yckopenue cBoboHOTO NageHus. OnbITH
lanunes




Pemenue 3anau o reme "Yckopenue

19
CBOOOIHOTO TajeHus"

20 JIBukeHue Tena, OpOIIeHHOTO MO/ YTJIOM K
TOPU30HTY

71 Pemenwne 3agau mo teme "JIBrmkeHue Tena,
OpOIIIEHHOTO MO/ YTJIOM K TOPU30HTY"
JlaboparopHnas padota "HccnenoBanue

22 JIBUKCHISI TeJla, OPOIIICHHOTO TIOJT YTJIOM K
rOpU30HTY"
Pewenue 3anay no teme "JIBuxkeHue noa

23 JEHCTBUEM YCKOPEHHUS CBOOOIHOTO
nageuus"

24 JBr>KeHHE M0 OKPYKHOCTH

25 JInneliHas U yrioBas CKOpOCTb, IIEPUOA U
4acToTa

2% CKOpOCTh U YyCKOpPEHHE MPU JABMKEHUU TI0
OKPY>KHOCTH

7 Pemenwne 3agau mo teme "JIBrmkeHue mo
OKpyX)HOCTH"
Ypok-koHpepeHnus "Pacrio3HaBanue u

28 npUOIMKEHHOE ONTMCAHUE Pa3IUYHbIX
BUJI0B MEXaHUYECKOTO ABIDKEHUS"
[ToaroroBka Kk KOHTPOJILHOU paboTe Mo

29 TeMe "MexaHn4ecKoe IBMKEHUE U
crocoOsbI ero onucaHus"
Kontponbhas pabota no teme

30 "MexaHn4ecKoe IBUKEHUE U CHOCOOBI €ro

onucauug"




31

IIepBbiit 3akoH HbroToHa. Bextop cuiibl

Bropoii 3akon HerotoHa.

32 PaBHoOzelcTByOIIIAsA crita

13 Tperuit 3akoH Herorona. Cynepno3unus
cui

34 Cuna ynpyrocrtu. 3akoH ['yka

35 Penrtenue 3amaud mo teme "Cuiia
yrpyroctu"
JlaGopaTtopnast pabora "UccnenoBanue

16 3aBUCUMOCTH CHJIBI YIIPYTOCTH,
BO3HHKAIOIIEH B MPYKUHE, OT CTENIEHU
nedopmaruu npy>KuHb!"

37 Cuna tpenus. Koapduuuent tpenus

13 JlaGopaTtopHast pabota "Onpezenenne
Kod(duUIMeHTa TPEHHS CKOJbKEeHUS"
JlabopaTtopnast pabdora "UccnenoBanue

39 3aBHCUMOCTH CHUJIbI TPEHUSI CKOJIb)KEHUSI OT
CUJIbI HOPMAJIBHOTO JTaBJICHUS"

40 JIBr>KeHHE TeJ 0 OKPY>KHOCTHU MO/
JIEUCTBUEM HECKOJBKUX CUJI

41 3akoH bepnyiun u noabEéMHas cuiia Kpblia
Ypoxk-konpepenuus "CoBpeMeHHbIE
JIeTaTeNbHBIC alllapaThl, CyAa Ha

42 MOJIBOAHBIX KPBUIbSIX, aHTUKPBIIO Ha
CKOPOCTHBIX aBTOMOOWJISIX. JIBI>KEeHUE
1oe3/1a Ha MarHUTHOM moynike"

43 Cuia TSKECTH U 3aKOH BCEMUPHOTO

TATOTCHUA




JIBH>KE€HHE Tel BOKPYT I'PaBUTALMOHHOTO

4 ueHTpa. [lepBast kocMuyeckasi CKOpOCTb

45 HesecomMocTs 1 neperpysku

46 PaBHOBECHE MaTEpHAIBHON TOYKH.
AOCoMIOTHO TBEPIOE TEIIO

47 MowmeHT cuisl. [IpaBuno MOMEHTOB

43 VYpoxk-uccinenosanue "OnpeneneHue
LIEHTPA TSHKECTH Pa3IMYHBIX Tl
Nmnynsc Tena. I3menenue uMmiyisca.

49 NMiynsc cunbl. YIIpyroe v Heynpyroe
B3aUMOJICHCTBUE

50 3aKOHBI U3MEHEHUS U COXPAHEHUS
UMITyJIbCa

51 PeakTuBHOE IBHKEHME
Pemenue 3ana4 no reme "3akoH

52 COXpaHEHUs UMITyJbca. PeakTuBHOE
nBrxeHue"

53 Mexanunueckasi paboTa U MOIIHOCTb

54 Pabota cuiibl TSXKECTH, CUJIbl YIPYTOCTH U
CHUJIBI TPEHUS
JlaGopatopHnas pabora "OnpeneneHue

55 paboThI CHITBI TPEHUS IPU PABHOMEPHOM
JBUKEHHUH TeJa 110 TOPU30HTATbHON
noBepxHocTu"

56 CBsI3b 9HEPTUM U pabOTHI

57 JlaGopaTtopHast pabota "Onpezenenne

paboThI CUIIBI YIIPYTOCTH IIPU MOIBEME




I'py3a € UCIIOJIB30BAHUCM HCTIOABHUIKHOT'O U

HOIBWKHOTO OJIOKOB"

58

IToreHmuanpHas OHEPIHUsia

59

Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPTUU

60

3aKOH U3MEHEHHUS U COXPAHEHHUS
MEXaHUYECKON SHEPrun

61

Penrenue 3amau mo teMe "3aKOHEI
M3MEHEHUS U COXpaHEHUS MEXaHUYECKON
sHeprun"

62

[ToaroToBka K KOHTPOJIBHOM pabOTe MO
TeMe "B3anMopeiicTBue Tel. 3aKOHEI
coxpaHeHus"

63

Konrpomnbnas padora mo reme
"B3auMoaencTBue TeA. 3aKOHBI
coxpaHeHus"

64

Koneb6arensHoe nBmxenne. OCHOBHbIE
XapaKTEPUCTHKH KOJIeOaHHi: IEpUo/,
qyacToTa, aMIUIUTya

65

MaremaTuyeckui U py>KUHHbBIN
MasTHUKU. JlabopaTopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH NTEPHOIA

KOJIeOaHUH rpy3a Ha HUTH OT JUIMHBI HUTH"

0.5

66

JlabopaTtopnast padora "UccnenoBanue
3aBUCUMOCTH TIEPHO/Ia KOJICOaHUH
NpPY>KUHHOT'O MasiTHUKA OT Macchl rpy3a"

67

["apmonnyeckue konedaHus

68

JlaGopatopHas pabota "H3mepenue




YCKOpEHHUs: CBOOOHOTO TaieHus"

69

3aryxatomue KojaebaHus. BeiHyk1eHHbIE
koneOanus. Pe3onanc

70

IIpeBpalienue 3Hepruu Npu
K0JIEOATEIIEHOM JIBHOKEHUHT

71

VYpok-uccnenosanue "IIposepka
HE3aBHCHMOCTH I1€PHOJIa KOJIeOaHU
rpy3a, HOJBEIIEHHOIO K JIEHTE, OT MacChl

rpy3a1!

72

MexaHn4ecKue BOIHBL: IPOJOJIbHBIE U
IIOIIEPEYHBIE

73

CBoiicTBa MEXaHUYECKUX BOJH. JluHa
BOJIHBI U CKOPOCTh €€ pacrpoCTpaHeHUs

74

Ypok-uccnenoBanue "Habmonenue
uHTEepEepeHINH U TU(PAKIMKA BOJTH HA
MOBEPXHOCTHU BOJBI"

75

VYpok-koHpepenuus "MexaHuueckue
BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

76

3Byk. Pacnipoctpanenue u orpaxkeHue
3ByKa

77

Pemenue 3anay mo reme "3ByK"

78

Ypok-uccnenoBanue
"DKCIIEpUMEHTAJILHOE OIIPEEICHHE
IPaHUL] YaCTOTHI CJIBIIIMMBIX 3BYKOBBIX
Kosie6anuit"

79

['pOMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC.




Ypok-uccnenosanue "Habmonenue u

80 00BsICHEHHE aKyCTUYECKOTO pe3oHaHca"
Wudpa3syk u ynpTpa3Byk. Kondepenmus

81 "Hcnonp30BaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJOTUSIX"

2 DJIEKTPOMArHuTHOE MOJE U
AIIEKTPOMArHUTHBIE BOJIHBI

83 CBolicTBa 3JIEKTPOMATHUTHBIX BOJH
Ypok-koudepennus "[lkana
JIEKTPOMAarHUTHBIX BOJIH. Mcnonb3oBanue

84 AJEKTPOMATrHUTHBIX BOJIH JJIs1 COTOBOM
cBa3u. Paguonokanus. KocMuueckas cBsi3pb
"

25 Pemmenue 3aa4 Ha onpesieieHue 4acTOThI
Y JIJIMHBI JJIEKTPOMArHUTHOW BOJIHBI

26 DneKTpOMarHuTHas MPUpPO/ia CBETA.
CkopocTh cBeTa

%7 BoJsiHOBBIE CBOMCTBA CBETA:
uHTEepPEepeHIHS U AUDPaKITHS

28 JlyueBas MoJienb CBETa U TeOMETpUYECKas
onrtuka. Microunuku cBera

29 [IpssMonMHENHOE PaCIPOCTPAHEHUE CBETA.
3atmenust Connua u JIyHbl

90 3akoH oTpaxeHus cera. Ilnockoe 3epkaio

91 [TocTpoenue n300pakeHHi,
c(hOpMUPOBAHHBIX 3ePKAJIOM

9 [Tpenomiienue cBeTa. 3aKOH MPETOMIICHUS

ceera. IlomHoe OTpa’XCHUC CBCTA.




93

JlabopaTtopnast pabora "UccnenoBanue
3aBUCUMOCTH yTJIa MPEJIOMIICHHUS OT yIJia
MaJICHUS CBETOBOTO JTyda Ha TPAHHMIIC
«BO3JIyX-CTEKJIO»"

94

VYpok-uccinenosanue "AHanus u
00BSICHEHHE ONTUYECKOro MUpaxa"

95

Ypok-konbepenus "Mcnonb3oBanue
MOJTHOTO BHYTPEHHETO OTPaXKEHHUSI:
CBETOBO/Ibl, ONTUKOBOJIOKOHHASI CBSI3b"

96

JInn3za, xox my4yel B IMH3E

97

®opmyJia TOHKOH JIMH3bI

98

JlaGopaTtopHnas pabota "Onpenenenne
(hOKYCHOTO PACCTOSIHUS M ONITUYECKOMN
CHJIBI COOMPAFOIICH JIMH3BI"

99

[TosrydyeHnne n300pakxeHUii ¢ TOMOIIIbIO
coOMparoIe U pacCEUBAIOIICH JTNH3

100

Ypok-koudepennus "IIpuHimn qeicTBust
ONTUYECKUX MPHOOPOB (MUKPOCKOII,
Teneckor, ¢oroarnmapar)"

101

['na3 xak onTHyYecKas CUCTEMA.
bnan3opykocTh U 1aabHO30PKOCTb

102

Paznoxenue 6eoro cBera B CIEKT).
Oneitel HeroToHa. CiioxeHue
CIIEKTPaJIbHBIX 1IBETOB. /lucnepcus cera

103

Ypoxk-npaktukym "Habmrogenue u
00BSICHEHUE OIBITOB IO Pa3I0KEHUIO
oemnoro ceera B criektp. [lonyuenue 6enoro
[IBETa MPU CJIOKEHUU 1IBETOB"




104 OmnbiThl Pesepdopaa u muranerapHast
MoJieIb aToMa

105 IToctynatel bopa. Monens atoma bopa.
HcnyckaHue 1 MOTJIOLIEHUE CBETa aTOMOM.

106 KBanTel. JInHeHyaThIe CIIEKTPHI
VYpoxk-npaktukym "Habmonenue

107 CIUIOLIHBIX U JUHEHYATBIX CIIEKTPOB
U3JTy4eHUs U UcIycKaHus"

108 PannoaktuBHOCTE. Anb(a-, OeTa- u
ramma-M3J1y4eHus

109 Ctpoenue aToMHOTO siipa. Hykinonnas
MOJIeIb ATOMHOTO A1pa

110 PanuoaktuBHbIe NIpeBpalieHus. M3oromnst

111 ITepuon nonypacmnana
Ypoxk-konpepenuus "/leiictBue

112 paZiOaKTUBHBIX U3TYyYEHUH Ha KUBBIE
OpraHu3Mbl. 3aluTa OT PaJJUOAKTUBHOIO
n3Iy4eHus"

13 SAnepHsble peakuy. 3aKOHbI COXPaHEHUS
3apsI0BOI0 U MacCOBOT'O YHUCET

114 OHeprus cBA3M aTOMHBIX saep. CBA3b
MAaccChl U DHEPIUU

115 Pemenue 3anau o reme "SnepHeie
peakiuu. DHeprus cBs3u"

116 Peakuny cunTe3a U 1eNeHUS A1€ED.
HcTounuku sHeprun ConHIa U 3BE3]

117 Ypok-koHbepenius "AnepHas




HHEPreTHKA. DKOJOTHYECKHE MTPOOIEMBI
A1epHON HEepreTuku”

118

[ToaroroBka Kk KOHTPOJILHOU paboTe Mo
teMme "Konebauus u BosiHbl. CBETOBBIE U
KBAHTOBEIE ABJICHUA"

119

KonTtponbnas padora mo teme "Konebanus
1 BOJIHBL. CBETOBbIE U KBAHTOBBIE
siBJIeHUS"

Pemenne pacueTHbIX MO TEME

120 " "
MexaHudeckoe OBUKEHUE

121 Pemienne pacyeTHbIX M KaYE€CTBEHHbBIX
3ajad4 1o reme "B3aumoneiictBue ten"
Pemenne pacueTHBIX M KAYECTBEHHBIX

122 3a1a4 1o TeMe "3aKoHbI COXpaHECHUS
SHEPruM U UMIryJbca'

123 JlaGopaTopHbie pabOTHI 1O TEME
"MexaHn4eckoe aBHKeHue"

124 JlaGopaTopHble pabOTHI 110 TeMe
"BzaumopeticrBue Tea"

125 JlaGopaTtopHbie paboTsl o Teme "IIpocTeie
MEXaHU3MBI"

126 Pemenne pac4eTHBIX M KAYECTBEHHBIX
3aaa4 no teme "TemnoBsie nmpouecch”

127 Pemuienne pacyeTHbIX M Ka4E€CTBEHHBIX
3aja4 1o teme "BnaxHocTs"
Pemenne pacyeTHBIX M KAYECTBEHHBIX

128 3agad 1o teme "KIIJ] TemnoBeIx

nBuraresei”




Pemienue PACUCTHBIX U KAYCCTBCHHBIX

129 3a7a4 110 TeMe ""3aKOHBI TOCTOSHHOIO 1
TOKa"

130 Perienne pacueTHBIX M Ka4eCTBEHHBIX 1
3aznad no teme "KIIJI anexTpoycranoBok"

131 JlaGopaTopHbie paboThI 10 Teme "3aKOHBI 1
IMOCTOSTHHOT'O TOKa"

132 JlaGopaTopHbie pabOTHI 110 TEME i
"CBeToBbI€E sIBJICHUS"

133 PabGota ¢ Tekcramu o TeMe "3aKOHBI 1
COXpaHEHHUs B MEXaHUKe"

134 PabGoTa ¢ Texcramu no teMe "Konebanus u 1
BOJIHBI"

135 PabGota ¢ Texcramu o TeMe "CBeTOBBIC |
sBiIeHus"

136 Pab6oTa ¢ Texcramu o TeMe "KBaHToBasg u 1
sanepHas Gpusmnka"

OBIIEE KOJIMYECTBO YACOB I10 136 45

[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETHU

HUHTEPHET
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