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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha ypOBHE OCHOBHOT'O 00IIero o0pa3oBaHMUs
COCTAaBJICHA HA OCHOBE TMOJIOKEHUI U TpeOOBaHWI K pe3ysbTaram
OCBOCHHMSI Ha YriayOJI€HHOM YypOBHE OCHOBHOW 00pa3oBaTeIbHOM
nporpammsbl, mpeactaBieHHbIx B PI'OC OOO, a Ttakxke ¢ y4éTtom
denepanbHOlt  paboueit mporpamMmbl  BocnuTanus U Konuenmuu
npenojaBanus yaeoHoro npeamera «Dusukay.

ConepxaHue  mporpamMMmbl 1o (U3MKE  HampaBiIeHO  Ha
yIOBJIETBOPEHHUE TMOBBIIICHHBIX 3aMPOCOB 00YYAIOUIUXCS, CTPEMSIIIUXCS
K OoJiee TIIyOOKOMY OCBOCHHUIO (DM3UYECKUX 3HAHUMU, U Ha POopMHUpOBaHHUE
€CTECTBEHHO-HAYYHOM T'paMOTHOCTH oOywaromuxcsi. B mporpamme 1o
($u3MKe YYUTHIBAIOTCS BO3ZMOXHOCTH YYEOHOIrO MpeaMera B peaau3aluu
tpeboBanuit @DI'OC OOO K [IAHUPYEMBIM JIMYHOCTHBIM |
METaINpeIMETHBIM pE3yJbTaTaM OOYYEHHs, a TaKkKe MEXKIPEIMETHBIC
CBSI3U €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MPEIMETOB HA YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusl.

[Iporpamma 1o (Qu3MKe ycTaHaBIMBAET pacipenesieHue y4eOHOro
MaTepuaia mo rojiaM oOydeHus (Mo Kjiaccam), Ipeajaraet mpuMepHYyIo
MOCJIEIOBATEIBHOCTh M3YUYEHUS TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS
OPEIMETHOTO COJEpkKaHUS M y4€Te BO3PACTHBIX OCOOEHHOCTEM
00yYaroIIMXCs.

[Iporpamma 1o ¢usuke pazpaboTaHa C 1EIbI0  OKa3aHUs
METOIMYECKON MOMOIIM YYUTETI0 B CO3JaHUM paboueld mporpamMmbl IO
y4eOHOMY MPEIMETY.

®du3nka SBISETCS CUCTEMOOOPA3YIOIUM JIJIsi €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEAMETOB, MOCKOJIbKY (DM3MUYECKUE 3aKOHBI JIEKAT B OCHOBE
IIPOIICCCOB M SIBJICHUM, N3y4aeMbIX XUMHEH, OMOJIOTHEH, acCTpOHOMUEH U
dbu3ndyeckorr reorpaduell, BHOCHUT BKJIAaJl B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, TMPEIOCTaBIsIeT HauboJee siCHbIe 00pa3Ibl MPUMEHEHUS
HAyYHOTO METOJa MO3HAHUS, TO €CTh CI0Cc00a MOTyYeHHUs JTOCTOBEPHBIX
3HAHUU O MUpE.

OnHa U3 I7aBHBIX 32724 (QU3MYCCKOro 0Opa3oBaHHS B CTPYKTYpC
oOmero o0pa3oBaHusi COCTOMT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOMN
IPaMOTHOCTH M UHTEpEeCca K HayKe y 00yUJarOIImnXcs.

N3yuenne ¢usuku Ha yrayOaE€HHOM ypOBHE MpeArnojaraer
yBEPEHHOE BIIAJICHUE CJIeIYIOIUMU KOMITE€TEHTHOCTSIMU,
XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

HAy4YHO OOBSICHATDH SBJICHUS,

OIICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHUS;

UHTEPIPETUPOBATh  JAaHHBIE W HUCIOJB30BaTh  HAy4YHbBIC
JI0KA3aTeNIbCTBA JJIsl TIOJTyYCHUSI BBIBOJIOB.

[emn w3ydyeHuss ¢U3NKK HA YpPOBHE OCHOBHOTO  OOIIETO
oOpa3zoBanusi ompeneiaeHsl B KoHIenuu mnpenogaBaHus y4eOHOTO
npeameTa «Pusnka» B 00pa30BaTENbHBIX OpraHu3aiusax Poccuiickoit
Odenepanuu,  peaNM3YIOMUX  OCHOBHBIE  00IIeoOpa3oBaTeIbHBIC
porpaMMbl, yTBEpKAEHHOM pemeHnem Komnerun MuHHCTEpCTBa
npoceniennst Poccuiickoit @enepanuu (mpotokon ot 3 aexadbps 2019 r.
No T1K-4BH).

Henu uzydeHus: UMKy Ha yriIyOJIEHHOM YpOBHE:



pa3BUTHE HHTEpeca W CTpeMJICHHs OOydaromuxcs K HayIHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE HMX HHTEIICKTYyaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE TIPEICTABICHUNH O HAy4dHOM METOJAC IIO3HAHUS W
GopMUpOBaHHE UCCIEIOBATEILCKOTO OTHOIICHUS K OKPYKaIOIINUM
SIBIICHUSIM;

dopMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTara
U3yYCHUsT OCHOB CTPOCHHUS MaTepud W (QyHIaMEHTAIBHBIX 3aKOHOB
bu3uKy;

dopMupoOBaHrE YMEHUN TPUMEHATH (PU3NUECKHe 3HAHUS U HAyYHBIC
JI0Ka3aTeNIbCTBA 11 OOBSICHEHUS OKPY)KAIOIIUX SBICHUIA;

dopMupoBaHHE TPEACTABICHUH O poiMu (PHU3UKUA s Pa3BUTHSA
IPYTUX €CTECTBEHHBIX HaYK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE TIPEJCTABICHWH O BO3MOXHBIX cdepax Oymymiei
npodeccuoHanbHON AESTENBHOCTH, CBSI3aHHON ¢ (PU3UKOM, MOJATOTOBKA K
nanbHeieMy oOy4eHH!IO B 3TOM HAMpaBIICHUU;

dbopMHpoOBaHKE TOTOBHOCTH K JIaJbHEHIIIEMY U3YUYEHUIO0 (DU3UKU Ha
yrayOJaEHHOM YPOBHE B paMKax COOTBETCTBYIOIIMX Mpoduiield oOydeHus
Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHuUsl.

JlocTikeHHe H3TUX I1eJed MporpaMmbl MO (U3MKE HA YPOBHE
OCHOBHOrOo  00miero  oOpa3oBaHUsi  OOECIEYMBACTCA  PEIICHHUEM
CJIEIYIOLIUX 3a7a4:

npuoOpeTeHNe 3HAHMM O JHUCKPETHOM CTPOEHUHU BEIECTBa,
MEXaHUYECKHUX, TeIJIOBBIX, DJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpETeHNE YMEHUN aHAIM3UPOBATH U OOBSICHATH (PU3NUYECKUE
SABJICHHSI HAa  OCHOBE  M3YYCHHBIX  (PU3WYECKHX  3aKOHOB U
3aKOHOMEPHOCTEN;

OCBOCHHE METOJOB PEIICHUS PacUETHBIX M KAaYeCTBEHHBIX 3ajad,
TPEeOYIOIMX CO3AaHMs U UCIIOJIb30BAHUS (PU3NYECKUX MO, BKITIOYAsT
TBOPUYECKHUE U MPAKTUKO-OPUEHTUPOBAHHBIC 33]1a4H;

pPa3BUTHE UCCIENOBATENLCKUX YMEHMI: HAONIOAATh SIBIICHUS W
U3MEpATh (U3UYECKUE BEIWYUHBI, BBIIBUTATh TUIIOTE3bl M MpPEIJIararh
AKCIIEPUMEHTAIbHBIE CIIOCOOBI UX MPOBEPKH, MIIAHUPOBATH U MPOBOIUTH
OTIBITHI, AKCIIEPUMEHTAJIbHBIC UCCJIeI0BAHMUS, aHAJIM3UPOBATh
MOJIyYCHHBIC JJAHHBIC U JIEaTh BHIBO/IBI,

OCBOCHHE MNpUEMOB paboThl ¢ wuHPOpMAIMEH (PU3NUECKOTO
collepKaHus, BKJIOYass MHGOPMAIMIO O COBPEMEHHBIX JTOCTHKCHHSIX
(bu3HUKK, HTHTEPIIPETAIUS U KPUTHIECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O cdepamu TpoPEeCcCHOHATBHON  NIeATeTbHOCTH,
CBS3aHHBIMM C  (U3UKOM, ¥  COBPEMEHHBIMH  TEXHOJOTUSIMH,
OCHOBAHHBIMU Ha JOCTIKEHUAX (HU3UUYECKON HAYKH.

Ha wusydyenue ¢usuku (yriayOn€éHHBIH YpOBEHb) Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3zoBanus otBoauTcs 340 yacos: B 7 kimacce — 102
yaca (3 Jaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Heneno), B 9
KJ1acce — 136 4acoB (4 yaca B HEJIEIII0).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KA0IEro MUpa.

duszuka — Hayka O Tnpupoze. SBieHUsS NPUPOIbI (3IEMEHTHI
collepKaHMs, BKIIOYAIOIIME MEXIpPEIMETHbIE CBs3M). Duznueckue
SABJICHUS: MEXAHUYECKHE, TEIUIOBBIE, OSJIEKTPUYECKUE, MAarHUTHBIC,
CBETOBBIE, 3ByKOBBIC.

Oduznueckre BelWyuHBL. PasmepHocTh. Eaunuimpl  (uznueckux
BenuuuH. M3mepenne (U3MYECKUX BEIUYUH. OTaloHbl. Dusznueckue
npubopel. Ilena nenmenms. IlorpemHocts wu3Mepenuit. IlpaBuia
0e30IacHOro TpyJa Ipu padboTe C JabopaTopHbIM 000PYIOBaHUEM.
MexnyHaponHas cucrema eauHull. llepeBos BHECUCTEMHBIX €IWHHUI] B
equauLel CH.

Kak ¢usuka m apyrue ecTecTBEHHbIE HAYKH H3Y4alOT MPHUPOIY.
EcTecTBeHHO-HayuYHBIM METOJ TIO3HAHUA: HAOJIOJEHUE, TOCTaHOBKA
HAay4YHOIO BOMPOCA, BBIABUKEHHUE THUIIOTE3, SKCIEPUMEHT IO IMPOBEPKE
runore3, o0bsicHeHne HaOmogaemMoro siBiaeHus. Onucanue (GU3NIECKUX
SIBJIEHUH C TTIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

MexaHnueckue, TEIJIOBbIE, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBEIE,
3BYKOBBIE SIBJICHUSI.

Ouznueckre NOpuOOpbl W Mpoleaypa MPSIMBbIX U3MEpPEHUN
aHAJIOTOBBIM U IU(PPOBBIM MPUOOPOM.

Jlabopamopnwie pabomel u onvimol.

Omnpenenenue 1EHbI IeJICHUS IKaJIbl U3MEPUTEITLHOTO Tprbdopa.

N3mepenune paccTossHUM.

N3mepenue miomaan u o0béMa. MeTo 1 majaeTKu.

N3mepenue BpeMeHu.

N3mepenne 00bEMa JKUIKOCTUA U TBEPAOTO TETa.

Onpenenenue pa3MepoB MajbIX Ted. MeToa psioB.

[IpoBeneHne uccneqoBaHUsl IO MPOBEPKE THUIOTE3bI: NAIBHOCTD
nmoJiéTa MmapuKa, MymeHHOTO TOPU30HTAIBHO, TeM O0JIbIlle, YeM OOJIbIIe
BBICOTA ITyCKA.

Paznen 2. IlepBoHayajibHbIe CBeI€HUA 0 CTPOEHUM BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pPa3Mepbl U MACCHI.
OnbIThI, 10Ka3bIBAIOIIUE JUCKPETHOE CTPOEHUE BEIIECTBA.

JIBr>xeHue dactul] BeuiectBa. CBsI3b CKOPOCTU JBUKEHUS YACTHIL] C
TemriepaTypoil. bpoyHoBckoe nBwxkenue. Juddysua. Bzaumoneiicteue
YacTHIl BEIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHUE Ta30B, KUIKOCTEH U
TBEPIBIX (KPUCTAJUIMYECKUX) Tel. B3auMOCBsI3b MEXIy CBOWCTBaMHU
BEIIECTB B pa3HbIX AarperarHbiXx COCTOSIHUSIX M HUX AaTOMHO-
MOJICKYJIIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBHKECHHSI.

Ha6nronenue nuddysun.

HaGnronenue sBneHui, OOBSCHAIOMIMXCA TMPUTSKECHUEM WIH
OTTAJIKUBAaHUEM YACTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.



OneHka auaMeTpa aToMa METOJOM PSAJIOB (C HCIOJIb30BAaHUEM
dboTorpadwmii).

OnbITeI IO HAOJIOACHUIO TETVIOBOT'O PACIIUPEHUS Ta30B.

OnpiTel 1O  OOHAPYKEHUIO JEWCTBUS CHJI  MOJICKYJISIPHOTO
MPUTSHKEHUS.

Paznen 3. /IBuskeHne U B3auMo/ielicTBHE TeJl.

Mexanunueckoe npuxenue. [Iytb u nepemenienue. PaBHoMepHoe U
HEepaBHOMEpHOe JBkeHue. (CB0OOOIHOE TaJIeHWE Kak IpUMEp
HEpaBHOMEPHOTO JBWXEHHS Tell. CkopocTh. CpeaHsas CKOPOCTh MpH
HEPAaBHOMEPHOM JIBMKCHUU. Pacyér nmyTu U BpeMEHU JBUKEHUS.

I'paduku 3aBUCHMMOCTEH BEIMYMH, OIMCHIBAIOIIUX JBI)KCHHE.
OO61ue moHATHS 00 OTHOCUTENILHOCTH JBIKEHUS. ClIoKEHHUE CKOPOCTEH
JUISL T€J1, IBVOKYIIMXCS MapajliesIbHO.

SIBiieHUME WHEpUMU. 3aKOH HHEpHUU. B3anmoaelcTBUE TeEn Kak
NpUYMHAa M3MEHEHMS CKOPOCTH [JIBHKEHMS Tel. Macca Kak wmepa
WHEPTHOCTHU Tejla B MOCTyHaTeJbHOM JBUXXEHUH. [[10THOCTH BeliecTna.
CBs13b IJIOTHOCTH C KOJTUYECTBOM MOJICKYJI B €AMHUIIE 00BEMA BEIIECTBA.
Cwmecu u crinaBbl. [loBepxHOCTHAS ¥ IMHEHAS TIIOTHOCT.

Cwuna Kak XapakTepucTHKa B3aumoaeicTus Tein. Cuiia ynpyrocty u
3akoH ['yka. M3mepeHue cuiabl ¢ NOMOIIBIO JUHAMOMETpA. SBieHHE
TATOTEHUSI M cwia TsokecTd. Cuiia TSHKECTH Ha JpYyrux IuiaHerax. Bec
tena. HeBecoMocTh. CoKeHHE CUJI, HAIIPABJICHHBIX MO OJHOM MPSIMOM.
PaBHoneiicTByromas cwi. Cuna TpeHus. TpeHue CKOJIbXEHUS U TPEHUE
IIOKOS1, BA3KOE TPEeHUE. TpeHue B MPUPOAE U TEXHUKE.

Jemoncmpayuu.

Habmronenne MexaHn4ecKoro ABMKEHHUS Tela.

HN3mepenune CKopoCcTH MPSIMOJIMHENHOTO JIBUKCHUS.

Habmronenue ssBICHUS] HHEPITUH.

Hab6nronenue n3MeHeHusi CKOpoCTH MPU B3aUMOICHCTBUU TEll.

CpaBHeHHUE Macc 10 B3aUMOACHCTBUIO TE.

CroxeHue cull, HalpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopnsie padbomel u onvimol.

OnpeneneHue CKOPOCTH PABHOMEPHOTO JBMKEHUs (IIapuka B
KUJIKOCTH, MOJISTTH AJIEKTPUYSCKOTO aBTOMOOHJIS U TakK Jiajiee).

OnpeneneHue cpeaHell CKOPOCTH CKOJbKEHHs OpycKa WM IIapuKa
110 HAKJIOHHOM TUIOCKOCTH.

OnpeneneHue MIOTHOCTH TBEPOTO Tea.

OnbITHI, JIEMOHCTPHUPYIOIIINE 3aBUCUMOCTD pacTsKESHUS
(medopmaniun) TPy UHBI OT TPUIIOKEHHOU CHUJITBI.

OnpIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTh  CHJIBI  TPEHUS
CKOJILKEHUSI OT CHJIbl JIaBJICHUS U XapakKTepa COINPHUKACAIOIIUXCS
IMOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M ra30B.

HNanenune. Cuia nasnenusi. CriocoObl YMEHBIIIEHUS W YBEITHYCHHUS
naBieHus. JlaBneHue raza. 3aBHCHMOCTH JIaBJICHHS raza OoT o0béMa H
temneparypsl. [lepenaya naBieHus TBEPIBIMU TEJIAMH, KUIKOCTSIMU U
razamu. 3akoH ITackasns. [THeBMaTuyeckue MalimHsbI.

3aBUCUMOCTh JABJICHUS JKUJIKOCTA OT TJIYOMHBI TIOTPY>KCHHUS.
I'mppocratnueckuit rapagoxc. Coobmatomuecs COCY[BL.
I'mppaBnuueckue MexaHu3Mbl. VICIOMb30BaHWE BBICOKHMX JABJIICHUM B
COBPEMEHHBIX TEXHOJIOTHUSAX. Y CTPOMCTBO BOJAOITPOBO/IA.



Atmochepa 3emmu u armochepHoe aAaBieHue. [IpuduHBI
CYIIECTBOBaHUS BO3AyIIHON o00omouku 3emiu. OnweiT Toppuyemniu.
UNsmepenue armochepHOTO JaBiieHHs. 3aBUCUMOCTH aTMOC(EpHOTo
JABJICHUSI OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl misi u3amepeHus
aTMOC(EpHOTO JIaBJICHUS.

JlelicTBUE€ KUJKOCTM M Tra3a Ha IMOrpy:KEHHOE€ B HHUX TeJIO.
BeirankuBaronas (apxumenoBa) cuia. 3akoH Apxumena. YcClIoBue
BO3HUKHOBEHHUS BBITAJIKUBAIONICH (apXHUMEJIOBOM) CHJIBI, MOJTEKaHUE.
[LtaBanue Ten. BoznyxomnaBaHue.

Jemoncmpayuu.

3aBUCUMOCTH JaBJICHUS ra3a OT TEMIIEPATYPHI.

ITepenava naBiieHUs )KUIKOCTHIO U Ta30M.

Coobmraromuecs: CoOCy/bl.

I'mppasnuueckui npecc.

[IposiBieHne nercTBUsS aTMOCHEPHOTO JABIICHHS.

Cudon.

3aBUCHUMOCTh BBITAJIIKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW B
YKUJIKOCTb YaCTH TeJa U IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BhITAJIKMBAIOUIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcinoBue 1aBaHus TEN: IUIaBaHWE WM TOTPY>KEHHE Tl B
3aBUCHUMOCTH OT COOTHOIIIEHHUS TNIOTHOCTEU TEJa U )KUJIKOCTH.

Jlabopamopnwie pabomel u onvimol.

WccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa
MOTPY>KEHHOM B KMAKOCTH YacCTH TeJIa.

OnpeneneHue BBITAIKUBAIONICH CHIIbI, JICHCTBYIOIIEHM Ha Teo,
MOTPYKEHHOE B KHUJIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOMIEH CHIIbI, JIEMCTBYIOIIEH
Ha TEJO B JKUIKOCTH, OT MaCChl TENA.

OnbITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI,
JEUCTBYIOIIIEH Ha TEJIO B IKUIAKOCTH, OT 00BEMa MOTPYKEHHON B
KUJIKOCTb YaCTH TeJia U OT IVIOTHOCTH KUJIKOCTH.

KoHcTpyupoBanue apeomerpa WIM KOHCTPYUPOBAHUE JIOJKUA U
OIpeAeIICHUE €€ TPY30HOABEMHOCTH.

Pa3zpnes 5. PaGoTra 1 MOIIIHOCTB. JHEPrus.

Mexannueckass paboTa ISl CHJI, HANpaBJICHHBIX BIOJb JIMHUH
nepemMenieHusi. MommHoCTb.

[TpocTeic MeXaHU3MBI: phIYar, BOPOT, OJIOK, IMOJMCIIACT, HAKJIOHHAS
IJIOCKOCTh, HO)KHUYHBIA MeXaHnu3M. MoOMEHT cuibl. PaBHOBecHe pblyara.
[TpaBuiio MmomeHTOB. [IpuMeHeHHe TpaBUiia paBHOBECHS phldyara K OJIOKY.
«3onotoe npasBuio» Mmexanuku. KIIJ[ mpocteix MexanusmoB. [Ipocteie
MEXaHU3MBbI B OBITY, TEXHUKE, )KMBBIX OpraHU3Max.

Mexanunueckas sHeprus. Kunerndeckas v moTeHIIMaIbHAs YSHEPTHSL.
[IpeBpaiienrie OJHOTO BUJIa MEXAHUYECKOW SHEPruu B JAPYroil. 3akoH
COXpaHEHHMS U MPEeBpaIleHUs YHEPTUH B MEXaHUKE.

Jemoncmpayuu.

IIpumepnl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

HccnenoBanue ycinoBuid paBHOBECHUS pblyara.

N3mepenune KIIJl HakIIOHHON NIIIOCKOCTH.

. N3yuenne mnpaBwia pelyara [jsi MOJBHKHOTO M HEMOJBUYKHOTO
JIOKOB.



Onpenenenue KIIJ[ mogBua’HOTo ¥ HEMOJBUKHOTO OJIOKA.

Omnpenenenre padOThl CHIIBI YIIPYTOCTH NMPHU MOIBEME TPY30B MpHU
MOMOIIM TOJIBH>KHOTO OJIOKA.

N3yuenune 3aKoHa COXpaHEHHs] MEXaHUYECKON SHEPTUU.

8 KUIACC

Pa3gea 6. TenioBLIe ABJI€HUSA.

OCHOBHBIC  TIOJIOXKEHUSI  MOJICKYJISIPHO-KUHETUYECKON  TEOpHUH
CTpOEHHUs BemiecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OIBITHI,
MOATBEPKAAIOIINE OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KHHETUUYECKOMN
TEOPHUHU.

Mopaenu TBEPAOro, JKUJAKOTO M Tra3000pa3HOr0  COCTOSHHM
BemiectBa. Kpucrammdyeckue u amopdueie Tena. I'padeH — HOBBIN
Marepuana Uil  HOBBIX  TEXHOJIOTMHA. TEXHOJIOTMM  IOJyYEHHUS
UCKYCCTBEHHBIX aliMa3oB. OOBsICHEHHWE CBOMCTB Ta30B, >KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUU MOJEKYJISAPHO-KUHETUYECKON
teopud. IlOBEpXHOCTHOE HATSKEHHME, CMA4YUBAHUE, KaIWJUISIPHBIE
aBieHUA. TemnoBoe pacIIMpeHUe U CxKATUE. 3aBUCUMOCTh JABJICHUS raza
oT 00bEMa, TeMIepaTyphl.

Temneparypa. CBsi3b TeMIepaTypbl CO CPEAHEN KHUHETUYECKOU
SHEPrUeH TEIIOBOTO ABUKEHUA YaCTULl. TeMnepaTypHble IKabl.

Buyrtpennsia sneprusi. CriocoObl U3BMEHEHHUS] BHYTPEHHEH SHEPTHH:
Terionepeaya W coBepuieHue paboTel. Buubl Temmonepenauu:
TEIUIONPOBOJHOCTh, KOHBEKLMSA, H3JydeHuE. Buuapl termmonepenadyd B
npupoje u TexHuke. HeoOpaTuMocCTh TEMIOBBIX MPOIECCOB.

KomnuectBo Temnotel. YaenbHas TEIJIOEMKOCTh — BEIIECTBA.
TenmooOMeH u TeruioBoe paBHOBecwe. 3akoH HreroToHa-Pruxmana.
YpaBHEHHUE TEIJIOBOTO OajaHca.

[IimaBneHue u OTBEPACBAHNE KPUCTAJUIMYECKUX BELIECTB. Y €JIbHAs
Teriora riaBnenus. [lapooOpa3zoBanue u koHzaeHcarus. Mcmapenwue.
Kunenne. VYaenbHas Temora mapooOpa3oBaHus. 3aBUCUMOCTb
TEeMIIepaTypbl KUIEHUS OT aTtMocdepHoro nasieHus. HachlleHHBIN H
HEHACBIIICHHBIN T1ap. BiaxHOCTh BO3AyXa.

DHeprus ToIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Ipunnuner  padotel TemnoBeix aBurateneit. KIIJ[ TemmoBoro
ABUTaTeNs. TermyoBble JBUTaTEld M 3alluTa OKPYXKAroIIEHd Cpelbl.
TeruioBble NOTEPHU B TETIOCETSX.

3aKOH COXpAHEHUS W MPEBPAILCHUS DHEPIUM B MEXAHUUYECKUX M
TEIUIOBBIX MPOLIECCAX.

Hemoncmpauuu.

Ha6nronenue 6poyHOBCKOTO IBHKECHHUSI.

Hab6nronenue nuddysun.

HabGnronenue siBieHnii TOBEPXHOCTHOTO HATSHKEHUS, CMAYMBAHUS U
KalWIIAPHBIX SBJICHUM.

HalGnronenue TemioBoro pacmmpeHus Tedl.

N3menenue naBneHus raza Ipu U3MEHEHHH 00bEMa M HarpeBaHUU
WJIA OXJIAXKICHHH.

[IpaBuia n3mMepeHust TEMIIEPATYPHL.

Bunbl Tenonepenayn.

OxJtaXkieHue Ipyu COBEPIIICHUH pabOTHI.



HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMU CUJIAMHU.

CpaBHEHUE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.

HaGntonenue kunenus.

Hab6nronenue noctosiHCTBa TeMIIepaTyphl MpHU MJIABJICHUU.

Moenu TeIUIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomuel u onvimol.

OnpITel 1O  OOHAPYXKEHUIO JEUCTBUS CHJI  MOJEKYJISIPHOTO
IPUTSKEHUS.

OnbITel MO BBIPAIIMBAHUIO KPUCTAJJIOB IOBAapEHHOM COJU WIIH
caxapa.

N3mepenne TemmnepaTypbl MPU MOMOIIM KUJKOCTHOTO TEPMOMETpPA
U JaTYMKa TEMIEPATYPHI.

OnpITl  TO  HAOMIOACHWIO TEIJIOBOIO  pPACIIMPEHUs  Ta3oB,
JKUIKOCTEU U TBEPABIX TEI.

Omnpenenenve gaBjaeHUs BO3yXa B Oa/IOHE IIMPUIIA.

HccnenoBanue 3aBUCUMOCTU JABJIEHUS BO3JyXa OT €ro o0béMma u
TEeMIIEpPaTyphl.

[IpoBepka TUMOTE3bl JIMHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA
KUIKOCTH B TEPMOMETPUUECKOMN TpyOKe OT TeMIiepaTyphl.

HaGnronenue u3MeHeHus BHYTPEHHEH SHEPrUM Tejia B pe3ysibTaTe
TerIonepeauu U paboThl BHEITHUX CHUJI.

UccnenoBanue siBieHUS TEIOOOMEHA MPU CMEIIMBAHUU XOJIOTHOM
Y TOPSTYEN BOJIBL.

OnpeneneHue KOJMWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON HpH
TEMI000MEHE C HArPEThIM METAITMYECKUM ITUITUHAPOM.

OnpeneneHre MOIIHOCTH TEIUIOBBIX MOTeph (3akoH HproToHa-
Puxmana).

Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

UccnenoBanue nmpouecca UCIapeHusl.

Ornpenenenrue OTHOCUTENBbHOM BIIa)KHOCTH BO3yXa.

Ornpenenenue yAenbHOM TEMIOTHI MJIABJICHUS JIbJA.

Pa3znes 7. JinekTpudecKkue 1 MAarHUTHbIE SIBJICHHS.

Onektpuzauuss Ten. JIBa  poga  AIEKTPUUECKUX — 3apsiiOB.
B3aunmoneiicTBue 3apspkeHHBIX Tell. 3akoH Kyrnona.

OnekTpuueckoe mosie. Hanpssk€HHOCTh  AIEKTPUYECKOTrO  IMOJIS.
[IpuHIUNT CyNepno3uiuyd JJIEKTPUUECKUX ToJied (Ha KayeCTBEHHOM

YPOBHE).
Hocurenu snekTpuueckux 3apsa10B. DIEMEHTAPHBIN JIEKTPUUYECKUIM
3apsia. Crpoenue aToMma. [IpoBOIHMKY, JTUBJICKTPUKHU 151

MOJIYIIPOBOAHUKH. 3aKOH COXPAHEHHUSI JIIEKTPUUECKOTO 3apsia.

OJIEKTPUYECKUM TOK. YCJIOBHUS CYHIECTBOBAHUS JJIEKTPUUYECKOTO
ToKa. ICTOYHHKH MOCTOSAHHOIO TOKa. J[EMCTBUS 3JIEKTPUUYECKOTO TOKa
(TenioBoe, XMMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B MeTajllax,
KUJKOCTSIX U ra3ax.

Onektpuueckas nenb. Cuiia ToOKa. DIJIEKTPUUYECKOE HAIpPSIKEHHUE.
AMnepMeTp U BOJIBTMETP B LEMH MOCTOSSTHHOTO Toka. CONMpOTHBIIEHUE
MPOBOJIHMKA. YJIEJIbHOE COIPOTUBIICHUE BeliecTBa. 3akoH Owma s
yuactka uenu. IlocregoBaTenpbHOE ¢ MapauieibHOE COEIUHEHHE
npoBoiHUKOB. DJIC B 1eNU MOCTOSIHHOTO ToKa. 3akoH OMa Il TTOJTHOM
nenu. [IpaBuna Kupxroda. Pacuér mpocThIX SJIEKTpUYECKUX IIETeH.
Henunelinbie 351€MEHTHL.



PaboTta 1 MOIIHOCTH AJEKTPUUECKOTO TOKA. 3akoH J[xoyms-Jlenna.
DJIeKTPUYECKUE LM U MOTPEOUTENH SJCKTPUUECKON SHEPruu B OBITY.
KopoTtkoe 3aMbikaHue.

IlocTtosHHuple MarHuThHl. B3anmMojelcTBHE MOCTOSHHBIX MarHHUTOB.
MaruuTtHoe noJjie. MaroHuTHoe 110Jie 3eMJIM U €T0 3HAaUYCHUE JUIA )KU3HU Ha
3emsie. OnbIT DpcTeaa. MarHUTHOE MOJE AIEKTPUUYECKOTO TOKa. OmbIT
Awmmnepa. IlpumeHeHME DJIEKTPOMAarHuTOB B TeXHUKE. JleiicTBue
MarHMTHOTO TIOJISl Ha MMPOBOJIHUK C TOKOM. Cuiia AMrnepa u onpeaeacHue
€€ HalpaBJICHUs. DJIEKTPOJABUIaTEb MOCTOSIHHOTO TOKa. Mcnoyb30BaHue
AJIEKTPOJIBUTATENIEN B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel  ®apanes. SIBAeHHE DJIEKTPOMATHUTHOM  HMHAYKIHM.
IIpaBuno Jlenna. DJIEKTPOreHepaTop. CrocoOsbl MOJTy4YCHUS
AJEKTPUYECKON  HSHEPruu. IJEKTPOCTAHIIMM Ha  BO30OHOBIISIEMBIX
UCTOYHUKAX  DHEPTUM. ODKOJOTHYECKHE TMPOOJIEeMbl  DHEPTETHUKHU.
TorMBHBIE 2JIEMEHTHI M JICKTPOMOOUIIH.

Jemoncmpayuu.

DJIeKTpU3aLUs TeJl.

JIBa pojia 3JEKTPUYECKUX 3apsIOB U B3aMMOJICHCTBUE 3apsIKEHHBIX
TEJL.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTIA.

DJIeKTpocTaTU4eCKass MHAYKIIUS.

3aKOH COXpAHEHUS DJICKTPUUECKUX 3aPsJIOB.

MoaenupoBaHue€ CHJIOBBIX JIMHUM  DJEKTPUYECKOTO TIONS  C
MTOMOIIIBI0 OYMa)KHBIX CYJITaHOB.

IIpoBOAHUKM U JUAJECKTPUKH.

McTOYHUKH TOCTOSIHHOTO TOKA.

JlencTBUS NEKTPUUYECKOTO TOKA.

DJIEKTPUYECKUM TOK B KUIKOCTH.

I"a30Bb11 pa3psia.

N3mMepenure cuiibl TOKa aMIEPMETPOM.

N3Mepenne 2JeKTpUYecKoro HarpsKeHUsT BOJIbTMETPOM.

Peocrar 1 MmarazuH COmpOTUBIICHUHN.

B3aumoneiicTBre NOCTOSHHBIX MarHUTOB.

MoenupoBaHre HEBO3MOXKHOCTH pa3/IeJICHUs MOJI0OCOB MarHuTa.

MoaenupoBaHre€ MarHUTHBIX MOJICH MOCTOSIHHBIX MarHUTOB.

OmnbIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHuT.

JlericTBME MarHUTHOTO TIOJIA HA MMPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEb TOCTOSTHHOTO TOKA.

Onbitel Dapajes.

DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomuel u onvimol.

OnBITH TI0 HAOJIOICHUIO DJICKTPU3AIMH TEJI IIPU COMMPUKOCHOBEHUH
Y NHIYKIUEH.

HccnenoBanue AEHCTBUA DJCKTPUUYECKOTO MOJIA HA MPOBOJAHUKH U
JTADJICKTPUKH.

COopka 1 HCTIBITAaHUE DJICKTPUUSCKOM IETTH TTOCTOSIHHOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHJIbI TOKA, IPOTEKAIOIIEro uepe3
PE3UCTOP, OT HANPSHKEHUSI HA PE3UCTOPE U CONPOTUBRIICHHUS PE3UCTOPA.



OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTh  DJIEKTPUUYECKOIO
COIIPOTUBJICHUSA MPOBOJHUKA OT €ro JJIMHBI, IUIONMIAJA IONEPEYHOIO
CCUCHMS U MaTepuaa.

Ornpenenenue yaenbHOrO CONPOTUBIICHUS TPOBOIHUKA.

[TpoBepka npaBuiia CIOKEHU HAIPSHKEHUI MPU TIOCIEA0BATEIIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

ITpoBepka mpaBuiia Jyisi CUJIbl TOKA IIPU MapajuieIbHOM COCIMHEHUHN
PE3UCTOPOB.

Onpenenenne O3/IC U BHYTPEHHEro CONPOTUBJIECHUS HCTOYHUKA
TOKa.

[TpoBepka npasui Kupxroda.

ITpoBepka BeInmoTHEHUS 3aK0HAa OMa 71 MOJTHOM LIETIH.

N3ydenue BOJIBTAMIIEPHBIX XapaKTEPUCTUK HEJIMHEHHBIX
AJIEMEHTOB (JIaMIThl HAKaJIMBAHMS WM MOJYIIPOBOHUKOBOIO JIMO/IA).

Onpenenenue paboOThl DIEKTPUYECKOTO TOKa, UAYLIETO uepes
pe3ucTop.

OrnpeneneHrue MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACISEMOW Ha
pesucrope.

Onpenenenue KIIJ[ nHarpeBarens.

HUccnenqoBanne  MAarHUTHOrO  B3aWMOJEUCTBUS  MOCTOSIHHBIX
MAarHMuTOB.

N3yyeHne MAarHUTHOIO IO MOCTOSIHHBIX MAarHUTOB IIPU UX
00BEIMHEHUU U Pa3/ICIICHUU.

HUccnenoBanue nEWCTBUSL JJIEKTPUYECKOTO TOKA HAa MArHUTHYIO
CTPEIIKY.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTbh CHJIBI B3aHUMOJCHCTBUS
KAaTYyIIKA C TOKOM M MarHuTa OT CUJIbl M HaIllPpaBJICHUs TOKA B KaTyLIKE U
OT HaNU4us (OTCYTCTBUS) CEpJICYHMKA B KATYIIIKE.

N3ydyeHne nencTBus MarHUTHOTO TIOJIS1 HA MPOBOJHUK C TOKOM.

KoHnctpynpoBanue u uzydeHue paboThl 3JEKTPOIBUTATEIS.

Nsmepenue KIIJI asekTpoaBUrareibHOM yCTaHOBKH.

OnBITEI MO UCCIEIOBAHUIO SIBIICHHS 3JIEKTPOMArHUTHON MHAYKIUU:
UCCIIEIOBAHUE W3MEHEHHUM 3HAYCHUS W HANPABJICHHUS WHIAYKIMOHHOIO
TOKa.

9 KJIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexanuueckoe JaBwkeHue. MarepuanbHas Touka. CrocoOsl
OMHCAHUS MEXAHMYECKOTO JIBIDKCHMs: TaOMWYHBIA, TpaduyuecKuid,
aHanutuueckuii. Cucrtema otcuéra. OTHOCHUTEIBHOCTh MEXaHUYECKOTO
JBH>KCHUSL.

BekTopHbie BeIMUMHBI, ONIEPALIMK C BEKTOPAMHU, IIPOEKIUHA BEKTOPA.
Paanyc-BekTop MarepuasbHOW TOYKH, MEPEMEIICHUE Ha IUIOCKOCTH.
PaBHomepHnoe MPSIMOJIMHEWHOE JBUKECHUE. HepaBHomepHoe
NpsIMOJIMHEWHOE JBKeHUE. CpelHssl 1 MTHOBEHHAsi CKOPOCTh Tella Mpu
HEPABHOMEPHOM JBHKECHUH.

Yckopenne.  PaBHOyCKOpeHHOE  NPSIMOJIMHEMHOE  JIBMYKCHHE.
Yckopenne cBoOogHOTO mageHust. OnbITel [ amumes.

['paduueckas naTEpHpeTaIIMs YCKOPEHUS, CKOPOCTH, TPOHIECHHOTO
IIyTH U IEPEMEIIEHUS I IPSIMOJIMHENHOTO IBUKECHUSL.



JIBrkeHue Tena, OpOLIEHHOTO O]l YTIOM K TOPU30HTY.

JIBI>KEHHE TI0 OKPYKHOCTH. JIMHEHHas CKOpOCTb, YTIJOBas
CKOPOCTb, MEPUOJ U YacTOTa OOpallleHHs] TP PAaBHOMEPHOM JIBHKCHUU
0 OKPYKHOCTH. CKOPOCTh U YCKOPEHUE TIPU ABUKEHHUH 110 OKPY>KHOCTH.

Bekrop cuibl. PaBHOIECTBYIOIASA CUJIA.

ITepBoiit 3akoH HbproToHa. Bropon 3akoH Hetorona. Tperuit 3akoH
Herorona. [IpuHUun cyneprno3uiuu cus.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHus: cuiia TpeHUs
CKOJIBKEHUS, CUJla TPEHHs TIOKOs, Apyrue Buibl Tpeuus. Kordduument
TPEHUS.

JIBM>KEHUE TEN MO OKPYKHOCTHU MOJ IEUCTBUEM HECKOIBKHUX CHIL.

3akoH bepHymmm u nogbéMHas cuna Kpbula. COBpEeMEHHBIE
JIeTaTeNbHbIC anmnaparsl, CyAa Ha MOABOAHBIX KPBUIbSX, aHTHUKPBLUIO Ha
CKOPOCTHBIX aBTOMOOWIISIX. JIBUKEHUE TT0€3/1a HA MATHUTHOM MOJTYIIIKE.

Cunna TsSKeCcTH M 3aKOH BCEMHPHOrO TATOTEHUA. J[BUKEHHE Ten
BOKPYT IPaBUTAIMOHHOTO IIEHTpa (B TOM 4HCIe maHeT Bokpyr ComHIa).
IIepBas kocMuyeckasi CKOpocTb. HeBeCOMOCTh U ITeperpys3Ku.

PaBHOBecue MarepuanbHOW TOYKH. AOCOIIOTHO TBEPJOE TEIIO.
PaBHOBecue TBEPIOro Tena ¢ 3aKpEeIIEHHOM OCBhIO BpalleHUs. MOMEHT
cuiibl. LleHTp TsxecTu.

Nmnynee Tena. M3menenne umnyibca. UMnynsc cuiibl. YIpyroe u
HEYNpyroe B3aUMOACHCTBUE. 3aKOHbl H3MEHEHMSI U COXPaHEHHS
UMITyJIbCa. PEakTUBHOE IBMKEHUE.

Mexanuueckass pabora W MOIIHOCTh. PaboTa cun  TsKecTH,
ynpyroctu, Tpeuus. CBs3b 2HEpruu U padoThl. [loTeHnanbsHas sHeprus
TeJla, MOJHITOTO HAJ MOBEPXHOCTHIO 3eMiu. [loTeHuumanbHas 3HEprus
cxatoil npyxunbl. Kunernueckas sHeprus. Teopema O KMHETHYECKOH
SHEPIruu. 3aKOH U3MEHEHHUS U COXPAHEHHS] MEXaHUYECKOW SHEPTHUU.

Hemoncmpauuu.

HaGnronenue MexaHWYECKOTO JBWKEHUS Tela OTHOCUTEIBHO
pa3HBIX TEJI OTCYETA.

CpaBHeHUE NyTeil U TPACKTOPUI IBUKEHUSI OJTHOTO U TOTO XKE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKkOpOCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKEHMUS.

HccnenoBanne nmpu3HakoB paBHOYCKOPEHHOT'O JBUXKEHUS.

HabGnronenue nBuXKeHUS Telia 1Mo OKPYKHOCTH.

HaGnronenne MexaHMYECKUX SIBIICHUN, MPOUCXOMSIIUX B CHCTEME
orcuéra «Tenexka» mpu €€ PaBHOMEPHOM M YCKOPEHHOM JBUXECHUU
OTHOCUTEIILHO KaOMHETa (PU3UKHU.

Habmronenne paBHOBecHsl Tell, CBOOOTHOTO ITaJICHUS, KOJeOaHUs
MAasiTHUKAa B UHEPUHUAIBHBIX CUCTEMAaX KakK IMOATBEPKIACHUE MPUHLUIA
OTHOCHUTEIIbHOCTH.

3aBUCHUMOCTh YCKOPEHHUS Tejla OT €ro MacChl M JEHCTBYIOIIEH Ha
HETO CHJIBL.

HaGnronenue paBeHCTBA CHIT IPU B3aMMOICHCTBHUH TEII.

HN3mMeHneHne Beca Tena mpyu yCKOPEHHOM JIBUKEHUH.

IlIepenaua ummyJsibca Ipy B3aMMOAEHUCTBUU TEIL.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEJL.

CoxpaHneHnue VMITYJIbCa npu a0COJIIOTHO HEYIIPYroM
B3aMMOJECHUCTBUH.

CoxpaHeHue UMIyJIbca MPU YIIPYTrOM B3aUMOJICUCTBUMU.



HaGnronenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHue dHEepPTUH NPy CBOOOTHOM MaJICHUH.

CoxpaHeHHe DHEpPruu TpH JABWKCHUM Tejla TMOoJ JCHCTBUEM
IPYKUHBI.

Jlabopamopnwie pabomel u onvimol.

KoHcTpynpoBanue Tpakta Il pa3roHa ©  JajdbHEHIIero
PABHOMEPHOTO JIBHXKEHHUS IIAPUKA UITU TEIIEKKH.

Onpenenenue CpelHed CKOPOCTH CKOJBXKEHHs Opycka WiId
JIBMKEHUS IApHUKa IO HAKJIOHHOM MIIOCKOCTH.

Onpenenenre yCKOpeHUsl Tejla MPU PaAaBHOYCKOPEHHOM JIBHXKEHUU
10 HAKJIOHHOM TUIOCKOCTH.

HccnegoBanne  3aBUCUMOCTH  NYyTH  OT  BPEMEHH  IIpH
PAaBHOYCKOPEHHOM JIBUYKEHUHU 0€3 HaYaJIbHOU CKOPOCTH.

[IpoBepka rumore3bl: €ciu MpPU PaBHOYCKOPEHHOM JIBKEHHH 0€3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCSITCS KakK psiji HEYETHBIX YHUCEN, TO
BpEMEHA OJINHAKOBBHI.

UccnenoBanue ABWMXKEHUS Tella, OpPOLIEHHOTO IIOf YIJIOM K
TOPU30HTY.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUSI CKOJIBKEHHSI OT CHJIBI
HOPMAJILHOTO JIaBJICHUSI.

Omnpenenenue kodhuieHTa TPEHU CKOJIBKEHUS.

Omnpenenenue KECTKOCTU IPYKUHBI.

HccnenoBanue 3aBUCUMOCTU CHJIBI YIPYTOCTH, BO3HHUKAIOIICH B
PYXXUHE, OT CTeNeHU JehopMaIiy IPY>KUHBI.

Omnpenenenre padOThl CUJIBI TPEHUS TIPU PABHOMEPHOM JIBHXKEHUU
TeJa MO TOPU30HTAIBHOM MOBEPXHOCTH.

Omnpenenenre pabOTHl CUJIBI YINPYTOCTH TPU TMOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOABMYKHOTO U MOABUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Ko1e0aHUs U BOJIHbI.

KonebarensHoe JIBUKCHHUE. OcHOBHbIE XapaKTEPUCTUKU
KoJeOaHMii: Mepruoj, 4acToTa, aMIUIUTyna. ['apMoHnYecKkue KoaeOaHwusl.
3aryxatouue konedanus. BeiHyxaeHHbIe KojeOanus. Pezonanc.

Marematuyeckui UM NPYXKUHHBIA  MasATHUKU. [IpeBpaiieHue
SHEPTUU MPU KOJIeOATETHHOM JIBIKCHHH.

Mexanudeckue BOJHBL. [IpofonpHBIE W TIOTMEPEYHBIE BOJIHBI.
CBoiicTBa MexaHMYeCKUX BOJIH: MHTepdepenuuss u audpaxius. [nuHa
BOJIHBI W CKOpPOCTh €€ pachpocTpaHeHus. MexaHW4YecKue BOJIHBI B
TBEPIOM TeJie, CEHCMUYECKUE BOJIHBI.

3Byk. Pacmpoctpanenue u orpaxeHue 3Byka. [ pOMKOCTh 3ByKa U
BbICOTA TOHA. Pe3oHanc B akyctuke. MH(]pa3Byk © yIbTpas3ByK.
Hcnonp3oBanne yabTpa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSIX.

Jemoncmpayuu.

HaGnronenue xoneGaHuii Ten TOA JEHCTBUEM CHUJIBI TSKECTH H
CUJIBI YIIPYTOCTH.

HabGnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.

HaGnronenue BoIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.

PacnipocTpanenue npooapHBIX U TIOTIEPEYHBIX BOJIH (Ha MOJICIIN).

Hab6nronenue unrepdepeniiny u qudpakiini BOJTH HA TTOBEPXHOCTH
BOJIBI.

HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTHYECKHI pE30HAHC.



Jlabopamopnwie pabomul u onvimol.

Onpenenenre 4acTOThl M IEpUOJia KOJIEOAaHUN MaTeMaTUYeCKOro
MasATHHUKA.

OnpeneneHrue 4YacTOThl M Mepuoja KOJEOAHWM MPYKMHHOIO
MasATHUKA.

HccnenoBanue 3aBUCMMOCTH TIEpHOJia KOJeOaHH Tpy3a Ha HUTH OT
JUTUHBI HUTH.

HccnegoBanue 3aBUCUMOCTH TEpHOJia KoJIeOAaHUN MPY>KUHHOTO
MasATHUKA OT Macchl Irpy3a.

[IpoBepka  HE3aBUCHUMOCTH  Iepuojaa  KojebaHuil  rpysa,
MOABELIEHHOIO K JIEHTE, OT MAaCChI Ipy3a.

OnpIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCThH Iepuojaa KoseOaHuin
IPYKMHHOTO MasgTHUKA OT MACChI Ipy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO TaJeHUSI.

Pazgesn 10. DJieKTpOMArHMTHOE II0JIe M 3JIEKTPOMATHUTHbIE
BOJIHBI.

DJIEKTPOMAarHuTHOE TOJI€. DJIEKTPOMAarHUTHbIE BOJHBI. (CBOMCTBa
ANEKTPOMArHWTHbBIX  BOAH.  IlIkanma  3JIEKTPOMArHUTHBIX  BOJIH.
Hcnonp3oBaHWE 3JIEKTPOMArHUTHBIX BOJIH JJISI  COTOBOM  CBSI3H.
Panpnonokanus. KocMuueckas cBsi3b.

DnekTpoMarHuTHas npupona cera. CKOpoCcTh cBeTa. BoyHOBBIE
CBOMCTBa cBeTa: UHTEPhEpEHIUS U AUPPAKITHUS.

Jemoncmpayuu.

CBOiICTBA PTIEKTPOMATHUTHBIX BOJIH.

Nurepdepennus u audpaxiys cBeta.

Jlabopamopnwie pabomuel u onvimol.

N3ydyeHne CBONCTB BJIEKTPOMATHUTHBIX BOJH C  IOMOUIBIO
MOOWIILHOTO TenedoHa.

[IpoBeneHne ONBITOB 1O HAOMIOAEHUIO HWHTEphEpPEHIUU |
nudpakiiy CBeTa.

Pa3nen 11. CBeToBble IBJICHHUS.

JlydeBass Mozenb CBEeTa M reoMeTpuueckas OnTuka. McTouHuku
ceera. [IpsmonuHeiiHoe pacnpocTpaHeHue cBera. 3arMeHuss CoiHua u
JIynsl. OtpaxkeHue cBeta. [Imockoe 3epkano. 3aKOH OTpPa)KEHUsS CBETA.
[TocTpoenue nzobpaskenuii, cHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBetra. 3akoH TmpelomiieHUs cBera. [lomHoe
OTpakeHHE cBeTa. VMCroap30BaHME MOJHOIO OTPAXKEHHSI B ONTHYECKUX
CBETOBO/IaX, ONTOBOJIOKOHHAS CBA3b.

JIunza, xox nyueu B nmunH3e. Gopmyia Tonkou mH3bL. [locTpoeHue
n300paxeHu, cPopMHUPOBAHHBIX TOHKOM JIMH30M. ONTHYECKas chcTeMa
doToamnmapaTta, MHUKPOCKONAa U TelecKoma. [7a3, Kak onTudeckas
cucrtema. ban3opykocTh U JaabHO30PKOCTb.

Paznoxenue 6emnoro ceera B criektp. OnbiTel HetoToHA. CrioskeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucniepcus ceera.

Jemoncmpayuu.

[IpssMonuHEHOE pacCIpOCTPAHEHUE CBETA.

OtpaxxkeHue cBeTa.

[Toyuenune n300pakeHUl B IIIOCKOM 3€pKaJie.

[Ipenomiienue cBera.

Onrtuyeckuii CBETOBO/I.

Xon iaydeit B coOuparoiiei InH3e.



XoJ JIydeu B paCCEUBAIOLIECH JIUH3E.

[Tonyuenne n3o00pakeHU ¢ MMOMOIIBIO JIUH3.

[TpuHnmn aecTBus GpoToanmapaTa, MUKpPOCKOIA M TEJIECKOIIA.

Monens rinasa.

Paznoxxenue 6enoro cBera B CEKTP.

[Tonyuenue 6eoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX 1IBETOB.

Jlabopamopnwie pabomel u onvimol.

HccnenoBanne 3aBUCMMOCTH yIVIa OTPaXXEHHsSI CBETOBOTO Jiy4da OT
yTJia majeHusl.

N3ydeHune cBONCTB M300pakeHUS B INIOCKOM 3€pKalie.

HccnenoBanne 3aBUCMMOCTU yIJia MPEJIOMIIEHUS OT yIJia MajeHUs
CBETOBOI'O JIyya Ha TPAHUIIE «BO3yX—CTEKIION.

[Tonyuenne n300pakeHUM ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.

Onpenenenue (OKYCHOTO PACCTOSIHUSI M ONTHYECKOM  CHJIBI
coOuparoIel JTMH3HI.

OMBITHI IO PA3JIOKEHUIO OCJIOr0 CBETA B CIIEKTP.

OnpITEI IO BOCHPHATHIO IIBETA IMPEIMETOB IMPU HUX HAOIIOJICHUM
4yepes BETOBBIC (DUIIBTPHI.

Pa3nen 12. KBanTOBbBIE SIBJICHHUS.

OneiTel Pezepdopaa u mianetapHas Mojaenb aroMa. Mojenbs atoMa
bopa. Mcnyckanue u norjonieHue cBera aromoM. KBaHtsl. JInHeituaTeie
CIICKTpBHI.

PannoaktuBHOCTE. Anb(da-, 6eTa- U ramma-usnydeHus. CTpoeHue
aToOMHOro snapa. HykinoHHas Mojenb aToMHOro sijapa. M30TombI.
PaanoakTtuBHbie mpeBpanieHus. [lepuwoa momypacnaaa aTOMHBIX SEP.
JlelicTBUE paguOaKTUBHBIX U3JIYYEHHI Ha )KMBbIC OPraHU3MBbl. 3allluTa OT
PaIMOAKTUBHOIO U3JTyYCHUS.

SnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsil0BOrO M MacCOBOTO
YyHrcel. DHEPrus CBsI3M aTOMHBIX sifiep. CBs3b MacChl M SHEpTrUu. Peakumu
CHUHTE3a U JenieHus saep. Mcrounuku sHepruu ComHila u 3BE€31. SnepHas
SHEPreTHUKa. IKOJOTHUCCKUE MPOOIJIEMBI SJICPHON dHEPTCTHUKH.

Hemoncmpauuu.

CnekTpbl U3TyYEHUS ¥ TTOTJIOIICHHUS.

CnekTpsl pa3IuvyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buinibcona.

PaboTa cuéTunka HOHUBUPYIONTUX U3ITYUCHUH.

Peructpanus uzinydeHus: IpUPOIHBIX MUHEPATIOB U MPOYKTOB.

Jlabopamopnuie pabomul u onvimol.

HabmroneHune CrjIomHpIX ¥ JIMHEHYATBIX CIICKTPOB U3ITyYCHUS.

HccnenoBanne TPEKOB: HW3MEPEHUE HHEPrUM  YACTHIBI IO
TOPMO3HOMY TTyTH (110 poTorpadusim).

N3mepenne pagnoakTUBHOTO (oHAa.

IHoBTOpUTEIBbHO-0000 AN MOYJIb.

[ToBTOpUTENHEHO-0000MAIOMNN  MOAYIh  MOpPEIHA3HAYCH  JIS
CHUCTEMATH3allMi W OO0OOIISHUS] TMPEIMETHOTO COACPKaHUS M OIbITa
NEeSATETPHOCTH, TPUOOPETEHHOTO TPH H3YYEHWH BCEro Kypca (Qu3uku
yrayONE€HHOTO YpOBHS, a TaKXke JUIA TMOATOTOBKM K OCHOBHOMY
rocyJapCTBEHHOMY dK3aMeHy 1o (pusuke.

B npouiecce uzyueHust JaHHOTO MOJYJISI PEATU3YIOTCS U TOIY4YatoT
nanpHeWIee  pa3BUTHE  y4deOHBbIE  JICWCTBHS,  00€CIEeUHBArOIIHE



JOCTHKEHHE TIPEIMETHBIX M METANpPEIMETHBIX PE3yJIbTaTOB O0y4YeHMUS,
dopMUpOBaHHNE E€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: OOBSICHCHHE U
ONHMCaHWE SIBIICHUH Ha OCHOBE MPUMEHECHUA (PHU3UYCCKUX 3HAHHMA,
MCCIICZIOBATENILCKUE JNCHCTBUS (BBIABMKCHHUE THUIIOTE3, TIOCTAHOBKA IIEJIH
Y TUTAHUPOBAHUE MCCIICAOBAHNS, aHAIIN3 TAHHBIX U MMOJIyYCHHUE BBIBOJIOB).

[IpenmourutenbHOl  (OpPMON  OCBOGHHS  MOAYJSI  SIBJISICTCS
NPAaKTHKYM, IpOrpaMMa KOTOPOTO BKITFOYAET:

pelIeHre 3a7ad, OTHOCSIIUXCS K Pa3jMuHbIM pasfeliaM M TeMam
Kypca (M3WKH, B TOM YHCJE 3a/ad, HWHTETPUPYIOLIUX COJACpIKaHUE
pa3HBIX pa3/iesioB;

BBHITIOJTHEHHE JIAOOPATOPHBIX paOOT U OMBITOB (BKJIOUYas pabOTHI U
OTIBITHI U3 MEpPEYHeN K pasfienaM Kypca) B YCIOBHIX CaMOCTOSITEIBHOTO
TUTAHUPOBAHUS TPOBEACHUS HCCIICIOBAaHUS, BhIOOpa W 00OCHOBaHUS
METOJIa U3MEPECHUS BETTUIHH, COOPKHU KCTICPUMEHTAIBHON YCTaHOBKH;

BBITIOJIHEHHE TPOOJIEMHBIX 3aJaHUN MPAKTHKO-OPUEHTUPOBAHHOTO
XapakTepa (3aJaHusl 0 €CTECTBEHHO-HAYYHOW TpaMOTHOCTH), B TOM
YUCIIe 3aIaHUHM C MEKIIPEIMETHBIM COJIEP>KaHUEM;

paboTy HaJ TPYNIOBBIMH WJIM HHAMBUAYAJIbHBIMH IPOEKTAMH,
CBSI3aHHBIMH C COJIEp>)KaHUEM Kypca (DU3UKHU.

N3yyenne  MOBTOPUTENIbHO-0000IIAIOMIETO  MOAYJIS  MOXKET
3aKaHYMBATHCA MPOBEICHUEM JUArHOCTUYECKON padoThI 3a KypC (PU3UKHU
yrayOJaEHHOTO YpOBHS, BKJIIOYAIONIEd 3aJaHusl Pa3HOTO  YPOBHS
CJIO)KHOCTH. Pe3ynbTaThl BBINIOJHEHUS JUATHOCTUYECKON pabOThl MOTYT
MOKa3blBaTh CTEMEHb TOTOBHOCTH OOYYalOIMUXCA K OCHOBHOMY
rocyJapCTBEHHOMY dK3aMeHy Mo (U3HKE, a TaKKe CBUJICTEILCTBOBATH O
JOCTUTHYTOM yYpOBHE €CTECTBEHHO-HAYYHOMI IPaMOTHOCTH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMBI 110
OU3UKE HA VIUIYBJIIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHIA

N3yuenne ¢u3MKM Ha YpPOBHE OCHOBHOTO oOIIero oOpa3oBaHUS
HampaBJI€HO Ha JIOCTH)KEHUE JIMYHOCTHBIX, METAlpPEIMETHbIX U
IpEeIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

B pesynpraTe u3yueHus QUMK Ha ypOBHE OCHOBHOTO OOIIETro
obpazoBaHus y oOyuaromierocs OyayT chOpMHUPOBAHBI CIEAYIOIINE
JUYHOCTHBIE PE3YyJbTaThl B YACTHU:

e I)nampuomuuecxkozo eocnumanus:

NPOSIBICHUE HHTEPECa K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO
poccuiickoi hu3nUecKoi HayKH;

[EHHOCTHOE OTHOILIEHHE K JOCTUKEHUSM POCCUUCKUX YUYEHBIX-
(U3HUKOB,;

o 2)epasrcoanckozo u Oyxo8HO-HPABCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K AKTUBHOMY YYaCTHIO B OOCYXKJIEHUHU OOIIECTBEHHO
3HAUUMBIX M JTHYECKUX TMpOOJeM, CBS3aHHBIX C MPAKTHUYECKUM
IPUMEHEHUEM JOCTHKEHUN (DU3UKU;

OCO3HAHHE BaXHOCTH  MOpPAJbHO-3TUYECKUX  MPHUHIMUIIOB B
NEATEIIBHOCTU YYEHOTO;

e 3)acmemuuecko2o 60CHUMAHUSL:

BOCIPUSTHE OSCTETUYECKUX KadyecTB (PU3NYECKOW Hayku: e€
rapMOHUYHOTO TOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;
e 4)uennocmu HayuH020 NO3HAHUA:

OCO3HaHWE IIEHHOCTH  (U3NYECKOW HAyKH Kak  MOIIHOTO
UHCTPYMEHTAa TIO3HAHUS MHUpPAa, OCHOBBI pa3BUTHUS  TEXHOJIOTHUU,
BAXKHEHUIIIEW COCTABIIAIOLIEN KYJIbTYPHI;

OpHUEHTalUs B JIESITEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4YHBIX
IIPEICTaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOJIBL;

pa3BUTHE Hay4YHOI JT10003HATETHLHOCTH, MHTEpeca K
UCCIIE0BATENBCKOM eI TEIbHOCTH;

o 5)popmuposanun Kynomypol 300p06ba U IMOUUOHATLHO20
onazonoayuus:

OCO3HaHHWE IEHHOCTU 0e30MacHOro o0pasa >KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXKHOCTU MPaBHJI 0€30MMACHOTO TMOBEICHUS Ha
TpPaHCIIOPTE, Ha JOPOTax, C MIEKTPUUECKUM U TEIJIOBBIM 000PYI0BAHUEM
B JOMAlIHUX YCIIOBHSIX;

c(hOpMHUPOBAHHOCTh HABBIKA pedIIeKCHH, TPU3HAHNUE CBOETO IMpaBa
Ha OIMMUOKY U TAKOTO e MpaBa y APYroro 4eIoBeKa;

e 6)mpyooeoco eocnumanus:

AKTUBHOE Yy4YacTHE B PEIICHUU NPaKTHUUYECKUX 3ajad (B pamKax
ceMbHU, 00pa30BaTEIHLHON OpraHU3alUN, TOPOJA, Kpas) TEXHOJIOTHIECKOM
Y COIMAIbHOW HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YHCIIE U (PU3UIECKUX
3HAHUM;

WHTEpPEC K MPAKTUYECKOMY H3YYCHHIO MPOGEecChid, CBSI3aHHBIX C
bu3uKoi;

o 7)IKO102UUECKO20 60CRUMAHUA:



OpHUEHTAIMs Ha TMpUMEHEHWE (U3UYECKUX 3HAHMK I pelieHus
3a71a4 B 00JacTH OKpY’Karollel cpejbl, MJIaHUPOBAHUS IOCTYIKOB U
OIICHKH MX BO3MOXHBIX IMOCIIEICTBUH IS OKPYXKAIOIIECH Cpe/Ibl;

OCO3HAaHME TJIO0AJTLHOIO XapakKTepa HKOJOTHUYECKHUX MpoOJIeM H
yTel UX PEIICHHUS;

e 8)adanmayuu K uUBMEHANOWUMCA YCI08UAM COUUATLHOU U
npupooOHoil cpeowvl:

NOTPeOHOCTh BO B3aUMOJICUCTBUU TIPU BBITIOJIHEHUU HCCIICAOBAHUN
U TIPOCKTOB (DU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh OMBITY U
3HAHUSAM JIPYTHX;

MOBBIIIICHHUE YPOBHS CBOCH KOMIIETEHTHOCTH 4epe3 MPaKTHUYECKYIO
NeSTCIbHOCTD;,

noTpeOHOCTh B (OPMUPOBAHMM  HOBBIX  3HAHWM, YMEHHH
dbopMyIUpoBaTh WJIEH, MOHATHS, THIOTE3bl O (PUBHYECKUX OOBEKTAX U
SIBIICHUSIX;

OCO3HaHHE JAS(HUIIMTOB COOCTBEHHBIX 3HAHHMI W KOMIIETCHTHOCTEH B
obnactu GU3HKY;

IJJAHUPOBAHUE CBOEr0 Pa3BUTUA B  MPUOOPETEHUH HOBBIX
(bU3UYECKUX 3HAHUM;

CTPEMJICHUE aHAJIU3UPOBATh U BBISBISITh B3aMMOCBSI3M MPUPO/IBI,
oO1ecTBa U YKOHOMHKH, B TOM YHCJIE C HUCIOJb30BaHUEM (PU3HMYECKUX
3HAHUM;

OIICHKAa CBOMX JICMCTBMH C Y4Y€TOM BIJMSHHS Ha OKPYXKAIOIIYIO
cpeny, BO3MOXKHBIX IJI00AJIbHBIX TTOCJIECICTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesymbrate OCBOEHHUS TIporpaMMbl IO (HU3WKE Ha YpPOBHE
OCHOBHOTO  oO0miero  oOpa3oBaHusi y  oOywaromerocss  OyayT
chOpMUPOBAaHbI ~ MeTampeIMeTHbIe  Pe3yJbTaThl,  BKIOYAIOIINC
NIO3HABATEIIbHBIC YHHUBEPCaJTbHBIC y4eOHBIC NCHCTBYS,
KOMMYHHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC NEHCTBUS, PEryJISTHBHBIC
YHHUBEpCaJIbHBIC YICOHBIC ICHCTBUSI.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJbHbIE YUeOHbIE el CTBUSA
ba3oBble Jilornueckue JeiicTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(s1BNIEHUI), KITaCCU(PUITUPOBATH HX;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHBOPEYHS B PacCMaTpHUBACMBbIX
dakTax, JAHHBIX W HAOJIIOJCHHUSIX, OTHOCAIIUXCS K (U3HUCCKUM
SIBIICHUSIM,

BBISIBIIATh ~ MPUYUHHO-CIICJICTBEHHBIE  CBS3WM TPH  H3YyYCHHH
(U3UYCCKHUX SIBJICHUH M IIPOIIECCOB, J€JIaTh BBIBOJBI C MCIIOJIF30BAHHEM
JNEAYKTUBHBIX U MHAYKTUBHBIX YMO3AaKIIOUEHUH, BBIIBUTATh THIIOTE3BI O
B3aUMOCBS3SIX (PU3MUCCKUX BEITUYNH;

CaMOCTOSTEIILHO BBIOMPATh CIIOCO0 perieHust yaeOHON (pu3nuecKon
3a1auM (CpaBHEHHE HECKOJbKHX BapHAHTOB PEIICHHS, BHIOOp HambOoiee
MOAXO/ISIIETO C YYETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUER).

ba3oBble ucciaenoBarejabCKue JeCTBHUA.

WCIIOJIh30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN HUHCTPYMEHT
MMO3HAHUS,;



NPOBOAUTH IO CAaMOCTOATEIBHO COCTABIEHHOMY IUIaHY OIIBIT,
HECJIOKHBIN  (U3MYECKUN OKCIIEPUMEHT, HEOOJBIIOE WCCIICOBAHNE
(U3UIECKOTO SIBICHUS;

OIICHMBAaTh Ha MPUMEHUMOCTH M JOCTOBEPHOCTh HH(OpMAIHIO,
MOJTyYEHHYIO B X0JI€ UCCIICIOBAHMSI UM SKCTICPUMEHTA;

CaMOCTOSITENILHO  (OPMYIUPOBAaTh O000OIIEHUST W BBIBOABI TIO
pe3ynbTaTaM MPOBEAEHHOTO HAOIIOICHNS, OIIBITA, MCCIICIOBAHNUS;

IIPOTHO3UPOBATh BO3MOXKHOE JalIbHEHIee pa3BUTHE (U3HUSCKHUX
IPOIIECCOB, a TaKXXE BBIABUTATH TMPEATOIOKEHUS 00 WX pPa3BUTHH B
HOBBIX YCJIOBUSIX M KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

NPUMEHATh Pa3IMYHBIC METOJbI, MHCTPYMEHTHI W 3alpoChl TpHU
noucke u oTdope MHPOPMAIMU WM JAHHBIX C YYETOM MPEII0KESHHON
y4eOHOM (PU3MIECKOH 3a/1auu;

aHAJIM3UpOBaTh,  CHUCTEMATH3UPOBaTh UM  HMHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB U OPM MIPEICTABICHHUS,

OIICHMBATh  HAACKHOCT,  MHPOPMAIIMM  TO  KPUTEPHUSM,
IPEIJIOKEHHBIM YUUTETIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTEILHO;

CaMOCTOSATENIbHO BBIOUPATh ONTHUMAIBHYIO (HOpMY TpEACTABICHUS
uHboOpMAIIMM U WUIIOCTPUPOBATH pellaeMble 337a4d  HECIIOKHBIMU
CXeMaMHu, uarpaMmmamMu, HTHOU rpaukoi 1 MX KOMOWHAILIUSIMH.

KoMMyHuKaTHBHbIE YHHBEpPCAIbHbIE YUeOHbIe 1eHCTBUS:

B Xxoie oOOCyXaeHHs ydeOHOro Marepuaina, pe3yJIbTaToB
1abopaTOpHBIX pabOT W MPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY
o0OcyX/aeMoil TeMbl U BBICKA3bIBATh HJICH, HAIICJICHHBIE Ha PEIICHHE
3a/1ayy ¥ MOJIIEP’KaHue 01arokKenaTeIbHOCTH OOIICHUS;

COTIOCTABIIATh CBOM CYXKJIEHUS C CYKICHUSIMH JPYTHUX YYACTHUKOB
Juanora, OOHapyKUBaTh Pa3IudKe U CXOJICTBO MO3UIINIA;

BBIpakaTh CBOIO TOUKY 3PCHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;

MyOJUYHO MPECTABIATh PE3YJIBTATHl BBHITTOJHEHHOTO (PU3UYECKOTO
ombITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOEKTA);

NOHUMAaTh W  WCIOJb30BaTh TMPEUMYIIECTBA KOMAHIHOW U
WHAMBUIYaIbHONH pabOThl MPU PEUICHUHW KOHKPETHOM (U3HUUECKOM
po0JIeMBI;

NPUHUMATh 1€ COBMECTHOM JESITENIbHOCTH, OpPraHWU30BHIBATH
JEUCTBUA 1O €€ JOCTKEHHUIO: paclpeAessaTh poJik, O00CYyXIaTh
IPOIECChl M PE3yNbTaThl COBMECTHOM paboThl, 0000IIaTh MHEHHS
HECKOJIbKUX JIFOJICH;

BBITIOJIHATh CBOKO 4YacTh pabOThI, JOCTUTasi KauyeCTBEHHOTO
pe3ynbTaTa 1o CBOEMY HAIIPABICHUIO M KOOPJIUHUPYSI CBOU JIEUCTBHS C
JIPYTUMU WICHAMHU KOMAaH]IbI;

OIICHMBATh Ka4eCTBO CBOETO BKJaJa B OOMUNA TPOIYKT TIO
KpUTEPHUSM,  CaMOCTOSITEIbHO  CHOPMYJTUPOBAHHBIM  yYaCTHUKAMHU
B3aMMO/ICCTBUS.

PeryasiTuBHbIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUSA
Camoopranusanus:
BBISIBIIATH TPOOJEMBI B JKU3HCHHBIX M YYEOHBIX CUTYyaIUsX,
TpeOyIOMUX IS peleHnst PU3NIECKUX 3HAHUI;



OPUEHTHPOBATHCS B PA3IUYHBIX MOAXO0JAX MPUHATHS PpEIICHHA
(MHIUBUIYaTbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE pPEIICHUN
TPYIIION);

CaMOCTOSITENIFHO COCTABJIATH aJTOPUTM pEIICHUS (U3HIECKOM
3aaydl WIA TUIAaH HCCIICNOBAaHUS C YYETOM HMEIONIUXCS PECypCcoB U
COOCTBEHHBIX ~ BO3MOXXHOCTEH,  apryMEHTHpPOBaTh  MpeJjiaracMbie
BapHUAHTHI PEIICHU;

7enaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.
CaMOKOHTPOJIb, SMOIIUOHAJIbHBIN HHTEJIEKT:

JaBaTh aJCKBAaTHYIO OIICHKY CHUTyalldd W TpejiaraTh IUIaH e€
M3MCHEHUS;

OOBSICHATh TPUYWHBI JOCTI)KCHUS (HEIOCTHKECHHUS) pPE3yJIhbTaTOB
JeSTEIbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHTh KOPPEKTHUBBI B JIE€ATEIBHOCTH (B TOM 4YHCIE B XOJ
BBITIOJIHEHUS (DU3UYECKOTO UCCIIEOBAHUS WM TPOEKTa) Ha OCHOBE
HOBBIX OOCTOSITENIbCTB, W3MEHHBIIMXCS CHUTYyallMii, yCTaHOBJIEHHBIX
OIHUOOK, BO3HUKIIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEJIH U YCIOBUSIM.

CTaBUTh ce0si HA MECTO JIPyroro 4YelioBeKa B XOJE Clopa WId
JUCKYCCUHU HAa HAYYHYIO TE€MY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY
JPYTOro.

OpU3HABaTh CBOE MPAaBO Ha OMIMOKY MPHU PEIICHUH (U3HUECKUX
3alad WIM B YTBEPXKICHUSX HAa HAay4dHbIe TEMbl M TaKOE >K€ IPaBo

JPYTOTO.
NPEAMETHBIE PE3YJIBTATHBI

K xouiy oOydyeHuss 6 7 Kiaacce TpeIMETHbIE pPE3yJbTaThl Ha
yrayOJeHHOM YpPOBHE JOJDKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Yy
oOy4Jaronuxcst yMEHUM:

UCIIOJIb30BaTh TOHSTHS: (U3HMYECKHE M XWUMUYECKHE SBJICHHUS,
HAOJIIOICHUE, DKCIIEPUMEHT, MOJIeNb, THUIOTE3a, CAUHUIIB (HU3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS BellecTBa (TBEpIOE,
KUJIKOE, Ta3000pa3HOe), MEXaHWUYEeCKOe [IBI)KCHHE (PaBHOMEPHOE,
HEPaBHOMEPHOE, TMPSMOJMHENHOE), TPACKTOPHs, PABHOJCUCTBYIOIIAS
Ccull, nedopmarus (ympyras, IJIacTUYecKas), HEBECOMOCTD,
COOOIIAIOIITNECS COCY/IBI;

YBEPEHHO pa3iuyaTh sBJIeHUS (Iuddy3us, TEMIOBOE IBIKCHHE
YaCcTHI] BEIIECTBA, PABHOMEPHOE JBMKEHUE, HEPABHOMEPHOE JBUIKEHUE,
WHEPIMS, B3aMMOJCHCTBUME TeJ, pPAaBHOBECHE TBEPIBIX TEI C
3aKpETUIEHHON OCBIO BpallleHus, Tiepeaaya JaBjaeHus] TBEPABIMU TEIaMH,
KUAKOCTIMHA H Ta3aMH, aTMoc(epHOE [aBJICHHWE, IUIaBaHUE Tel,
MPEBpAIICHUs] MEXaHUYECKOW IHEPTUH) MO OMHCAHUIO MX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, JICMOHCTPUPYIOIIUX JaHHOE (HHU3UIECKOE
SIBJICHHE;

pacmo3HaBaTh MPOSIBICHUE H3YyUYCHHBIX (DU3NYECKUX SIBJICHUN B
OKpyXaromeM MHupe (B TOM uucie (PU3NYecKue SIBICHHUS B MPUPOJIE:
MPUMEPHI BIKEHUS C PA3IMYHBIMU CKOPOCTSMH B KMBOM M HEXHBOU
MPUPOJIE, NEUCTBHE CHUJI TSKECTH, TPEHUSA, YNMPYTOCTH B TPUPOAEC H
TEXHUKE, BIUSHHAE aTMOC(HEpPHOTO JaBJICHHsS Ha JKUBOM OPTaHU3M,
MJIaBaHue pbIO, phIYArM B TEJI€ YEJIOBEKa), MPH 3TOM IMEPEBOAUTH



NPaKTUYECKYIO 3a/ladyy B y4eOHYIO, BBIJEIATh CYUIECTBEHHBIE CBOMCTBA
(mpu3HaKky) HU3NYECKUX SBICHUU;

ONMKCHIBATh M3YyUYEHHbIE CBONCTBA Tel U (PU3NYECKUE SBICHHUS,
UCTOJIb3Ys (PU3UUYECKUE BEJIMUMHBI (Macca, 00bEM, TIIIOTHOCTh BEIIECTBA,
BpeMsi, IyTh, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CUJa TSXKECTH, BEC
Tela, CUJla TPEHWs, JaBleHUWE TBEPAOrO Teja, JlaBlieHWE CToJi0a
KUJAKOCTH, BBITAIKUBAIOIIAs CHJIA, MEXaHW4Yeckass padoTa, MOIIHOCTb,
[UIEY0 CHJIbl, MOMEHT CHWJbl, KOA((UIMEHT TMOJE3HOro JeHCTBUS
MEXaHU3MOB, KUHETHUYECKasi U MOTEHIMAIbHAsl SHEPTHUs), IPU ONMHUCAHUU
IPaBUJIBHO TPAKTOBATh (PU3MUECKHUI CMBIC HUCIIONB3YEMBIX BEIUYMH, UX
0003HAaYEHUSA U EAUHUIBI (PU3NYECKUX BEIMYMH, HAXOJIUTh (HOPMYIIBI,
CBA3BIBAIOIIUE JTAHHYIO (PM3UUYECKYIO BEIMYUHY C IPYTUMU BETMYHMHAMM,
CTPOUTH IpaUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, PU3NUECKHUE SABJICHUS U TIPOLIECCHI,
UCIIOJIb3YSl MPaBUJIA CIOXKEHUSI CUIT (BJI0JIb OJHOM TpsiMoii), 3akoH ['yka,
3akoH [lackais, 3akoH ApxuMesa, MpaBUJIO paBHOBECHS phiuara (0J10Ka),
«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYeCKOM
SHEPTrUM, MpPH HTOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA U
3aMHUChIBaTh €r0 MATEMATHYECKOE BHIPAKECHUE;

CTPOUTh TMPOCThIe (UINYECKHE MOJEIU peaJbHBIX OOBEKTOB,
IpOLIECCOB U SBJICHHWM, BBIACIATH MPU ITOM CYIIECTBEHHBIE W
BTOPOCTEIEHHBIE CBOWCTBA OOBEKTOB, MPOIIECCOB, SIBICHUM, MPUMEHSTh
dusznueckue wMonenu i OO0bSICHEHHS (U3HUYECKUX TMPOIECCOB H
penieHus y4eOHbIX 3a/1a4;

OOBACHATH (PU3NYECKUE SBIICHUS, TPOIECCHl U CBOMCTBA TeJl, B TOM
YHUCJie B KOHTEKCTE CUTYallMil MPaKTUKO-OPHUEHTHUPOBAHHOTO XapaKTepa,
U pelllaTh Ka4eCTBEHHBIC 3a7[a4uM, B TOM 4HKCIe TPEeOyIolue YUCICHHOTO
OIICHUBAHUSI XAPAKTEPHBIX 3HAUYECHUW (PU3MUECKUX BEITUYHMH, TIPH ITOM
BBIOMpATh aJIeKBAaTHYIO (PU3WYECKYI0 MOJIeNb, BBISBIATH MNPUUYUHHO-
CIICICTBEHHBIC  CBSI3M W BBICTPaWBaTh  JIOTHYECKYIO  IEMOYKY
pacCyXIeHUN ¢ OMOPO HAa M3yYCHHBbIC CBOMCTBA (DM3WUYSCKUX SBJICHHI,
(du3nuecKue 3aKOHbI, 3aKOHOMEPHOCTH U MOJICIIN;

pemaTh pacu€THble 3a1aun (B 2—3 MEUCTBUSI) TIO U3y4aeMbIM TeMaM
Kypca (u3MKu, BbIOMpas aJAeKBaTHYIO (U3HUECKYIO MOJETb, C
UCIIOJIb30BAHUEM 3aKOHOB M (OPMYJ, CBS3BIBAIONINX (PU3UUECKHE
BEJIMYMHBI, 3alUChIBAaTh KPATKOE YCIOBUE M Pa3BEPHYTOE pEIICHUE
3a/lauyd, BBIIBIATH  HENOCTAIONIME WM  W30BITOYHBIE  JIaHHBIE,
000OCHOBBIBaTh BBIOOpP METOJA peIIeHUs 3a/layd, MCIOJIb30BaTh
CIIPaBOYHBIE JIaHHBIC, MPOBOJIUTH MaTEMaTUYECKHUE MPeoOpa3oBaHUS U
pacy€Thl, OIICHMBATh  PEATUCTUYHOCTHh  IMOJYYEHHOTO  3HAYCHUS
(¢u3nUecKoil BEIWYUHBI M ONPEAENsATh Pa3MEPHOCTh (PU3MUECKOU
BEJIMYMHBI, TTOJTYYCHHOW MPHU PEIICHUN 33/1a4H;

pacno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPU TTOMOIIH
¢u3nuecKkux METONI0OB, W Tpeajaratb OPUEHTUPOBOUYHBIN CIOCOO
perieHusi, B OINWCAHUM WCCIEAOBAHUS PACIIO3HABATH TPOBEPSEMOE
Mpeanojoxkenue  (TUMOTE3y),  UHTEPIPETHPOBATH  TOJYYCHHBIN
pe3ynbTar;

MPOBOJIUTH OMBITHI TIO HAOMIOJACHUIO (DU3UYECKUX SBICHUN WIH
¢usnueckux cBoWcTB Ten (Auddy3us, TEIIOBOE PACHIUPEHHE Ta30B,
SBJICHHE WHEPIIUU, W3MEHEHHE CKOPOCTH TPU B3aUMOJICHCTBUU TeEl,
nepefada  JaBICHUS JKUAKOCTHIO M Ta30M, IMPOSIBICHHUE JEHCTBHUS



aTMOC(EpPHOro  JaBJIGHMs,  JIEWCTBHE  TPOCTHIX  MEXAHU3MOB):
bopMyIHpOBaTh NMPEIONIOKEHUE (TUIIOTE3Y) O BO3MOXKHBIX PE3ysIbTaTax
HAOJIIOICHUM, CaMOCTOATENLHO COOMpATh YCTAHOBKY M3 HM30BITOYHOIO
Habopa o0opyaoBaHus U GOPMYIUPOBATH BHIBOIBI,

IPOBOJUTH MPSIMbIE U KOCBEHHBIE U3MEPEHHUs (DU3NUECKUX BETUUHH
(paccrosinue, MPOMEXYTOK BpPEeMEHH, Macca Tella, 00bEM Tena, cuia,
TeMIlepaTypa, IUIOTHOCTh KUAKOCTH M TBEPAOrO Tela, Cuja TPEHHUS
CKOJIbKEHUS, JIaBJICHWE BO3]lyXa, BBHITAIKWBAIONIAS CHUJIA, IEUCTBYIOIIAS
Ha MOTPYKEHHOE B JKUJIKOCTb TENO, KOAP(UIUEHT MOJIE3HOTO JIEUCTBHUS
IPOCTHIX MEXaHU3MOB) C MCIOJb30BAaHUEM AaHAJIOTOBBIX U LU(PPOBBIX
puOOpOB, OOOCHOBBIBATH BHIOOP METOJA H3MEPEHUsS, (PUKCUPOBATH
MOKa3aHUs MPUOOPOB, HAXOAUTh 3HAYCHUE HM3MEPSEMOM BEJIMYUHBI C
MOMOIIBIO YCPEAHEHUs] Pe3yJbTAaTOB CEpPUM HM3MEPEHUl U OlIEHUBATh
MOTPEIIHOCTh U3MEPECHHUI;

IPOBOJUTh  HECJOXKHBIE  AKCIIEPUMEHTAJIbHBIE  UCCIIEIOBaHUS
3aBUCUMOCTEH (PU3NYECKUX BEIMYHUH (3aBUCUMOCTH IyTH PAaBHOMEPHO
JBYDKYIIIETOCS Tela OT BPEMEHH JBIDKCHHS Tejla, CHIIbI TPEHUS
CKOJIBKEHHUSI OT CHJIBI HOPMAJIbHOTO JIaBJIEHUs, KadecTBa OOpabOTKH
MOBEPXHOCTEH TET W HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOLIAAH
COTNPUKOCHOBEHHMSI TEJ, CHJIBI YOPYrOCTU OT YJIMHEHHS TPYKUHBI,
BBITAIKUBAIONIEH CWJIBI OT 00bEMa MOTPYKEHHOW YacTU Tejla U OT
IUIOTHOCTH KUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT
IyOMHBI, Ha KOTOPYIO IMOTPY>KEHO TeEJNO, YCIOBUW TUIaBaHUS Tell,
yCIIOBUW paBHOBECHs pbluara M OJIOKOB): COBMECTHO C YYHUTEJIEM
dbopMynupoBaTh 3a7a4y W THUIOTE3y HCCIEIOBAHUSA, CAMOCTOSTEIHHO
IUTAHUPOBATH UCCJIeIOBaHUE, CaMOCTOSTEIIbHO coOupaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY C HCIIOJB30BAHMEM HWHCTPYKIIUH,
MIPEICTABIIATh MOJTYYEHHBIC 3aBUCUMOCTH (PU3MUECKUX BEIUYUH B BUJC
Tabnuil ¥ TpapuKOB, OLEHUBATH MOTPENTHOCTH, JENaTh BBIBOJBI IO
pe3ynbTaTam HCCIIeIOBAHNUS;

coOmro/IaTh TpaBujla TEXHUKH O€30MMacHOro TpyJa Ipu pabore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

yKa3blBaTh MPUHIUIB JACHUCTBUS NPUOOPOB U TEXHUYECKUX
YCTPOKNCTB: BECBHI, TEPMOMETpP, JAMUHAMOMETP, COOOIIAIONIUECS COCYIbI,
OapoMeTp, pblyar, MOJBIKHBIA M HEMOABMXHBIA OJIOK, HAKJIOHHAS
TUIOCKOCTb;

XapaKTEepU30BaTh TMPUHIIUIBI JIEUCTBUS M3YyYEHHBIX MPUOOPOB,
TEXHUYECKUX YCTPONCTB U TEXHOJIOTHYECKUX MPOIIECCOB C OMOPOM Ha MX
onucaHuss (B TOM 4YHCIE: TMOAIIMITHUKK, YCTPOWCTBO BOJOMPOBO/A,
TUApPABINYECKUN Tpecc, CU(OH, MAHOMETpP, BBICOTOMEp, MOPIITHEBOM
HAcoC, apeoMeTp), UCIIOIB3Ys 3HAHUS O CBOMCTBaX (DU3WUYECKUX SBIICHUI
1 He0OX0MMbIe (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX YCTPOUCTB, H3MEPUTEIHHBIX TPHUOOPOB M TEXHOIOTHIECKUX
MIPOIIECCOB MPH PEIICHUN YIeOHO-TIPAKTUIECKUX 3a71aY;

MPUBOJNTh TPUMEPHl (HAXOAWTh HMHPOPMAIMIO O MPUMEPaXx)
MPAKTUYECKOTO HCIOIb30BaHMs (DU3MYECKUX 3HAHWW B TIOBCETHEBHOUN
KU3HU 1)1 o0ecrieueHus: 0€30MacHOCTH MPU OOpaIleHuH ¢ MPUOOpaMu u
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHUS 3J0POBBS W COOIIOJICHUS
HOPM 9KOJIOTUYECKOTO MTOBEJICHUS B OKPY>KAIOIIEH Cpejie;



OCYILICCTBIISITE  OTOOP HMCTOYHHKOB WH(OPMALUK  (PU3HICCKOTO
cozepxanns B HHTEpHETE, CaMOCTOSTENbHO (OPMYIHpPYsI MOMCKOBBIH
3amnpoc, Ha OCHOBE MMEIOLIUXCS 3HAHUN U MyTEM CpPaBHEHUS Pa3IUYHBIX
UCTOYHHKOB BBIJICTISATD uHdOopMaIuIo, KOTOpast SABJISCTCS
IPOTUBOPEYUBOMN UIIM MOXKET OBITh HEIOCTOBEPHOM;

UCIOJIb30BaTh TMPU BBINOJHEHUM YYEOHBIX 3aJlaHUl HAy4YHO-
NOMYJISIPHYIO  JIUTEpaTypy (PU3WYECKOro cojaepx aHusi, CIpPaBOYHBIC
MaTepuaybl, pecypchl  ceTu  MHTepHeT, BiaaeTb  MOpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOPMAIMK U3 OJTHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHbIE KpaTKHE€ TMHCbMEHHbIE U  YCTHBIC
COOOIIEHUS] Ha OCHOBE 2—3 KMCTOYHUKOB HHpoOpMauu (HU3HUYECKOTO
coliepKaHUsl, B TOM YHCIE MYyOJUYHO JeNiaTb KpaTKUE COOOILEHUS O
pe3ysbTaTax MPOEKTOB WM YYEOHBIX UCCIEIOBAHUMN, TPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATUHHBIA anmapat Kypca (QU3HKH,
CONIPOBO’K/IaTh BBICTYINICHUE MIPE3CHTALINEN;

Opy  BBINOJHEHWUW  YYEOHBIX TPOEKTOB M HMCCIEIOBaHUN
pacnpenesnsiaTbh 00s3aHHOCTU B ITPYIIE B COOTBETCTBUU C MOCTABICHHBIMU
3aJlayaMi, CJIEIMTh 3a BBIMIOJIHEHUEM IUJlaHA JCWCTBUM, aJIeKBATHO
OIICHUBATh COOCTBEHHBIA BKJIAJl B JEATEIHLHOCTH TPYIIIbI, BRICTPAUBAThH
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoniy oOyuenuss 6 & Kiracce TpeAMETHbIE pe3yibTaThl Ha
yrayOJeHHOM YpPOBHE JOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTH Yy
o0y4Jaronuxcsi yMEHUM:

UCIIOJIb30BaTh TMOHATHSL (Macca M pa3Mepbl MOJIEKYJ, TEIIOBOE
JIBWDKEHHWE AaTOMOB U MOJIEKYJ, arperaTHble COCTOSIHHS BEIIECTBa,
KpUCTAJUIMYECKHEe M aMOp(HBIC Tella, HACBHIIICHHBIA U HEHACHIIEHHBIN
map, CHocoObl W3MEHEHUSI BHYTPEHHEW OHEPruu, DIIEMEHTAPHBIN
ANEKTPUYECKUN 3apsijl, MPOBOJHHUKH, TOJYIPOBOAHUKU, IUIICKTPUKH,
UCTOYHUKH TIOCTOSSHHOTO TOKa, JJIEKTPUYECKOE M MAarHUTHOE TMOJs,
ONTHYECKasi CUCTEMAa) U CHUMBOJUYECKUN SI3BIK (DPUBMKU TPU PEIICHUH
y4eOHBIX U MPAKTUYECKUX 3a]1a4;

YBEPEHHO pa3iNyaTh SIBJICHUS (TEIUIOBOE paCIIMpEHUE (CKaTHue),
TEMJIOBOE€ PABHOBECHE, TMMOBEPXHOCTHOE HATSKEHHE, CMadHBaHUE,
KamWUISIpHBIC  SIBJICHUS, UCMApeHHe, KOHACHCAIus, IUJIaBJICHUE,
KpUCTaJUTU3AIuS, KHUIICHHE, CIIOCOOBI Terionepeaayn
(TeTIONpPOBOTHOCTh, KOHBEKIUS, W3JIy4YCHHE), TEIUIOBbIE IMOTEPH,
AIEKTPU3ALMS TEJ, B3AUMOJICHCTBUE 3aPSI0B, NEHCTBUS AIEKTPHUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aWMOJCHCTBHE MAarHUTOB, JICHCTBUE
MarHUTHOTO TIOJISI Ha TIPOBOJHUK C TOKOM) TIO OMNHCAHUIO HX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE
¢dusnueckoe SBICHUE;

pacmo3HaBaTh MPOSIBJICHUE WM3YyYCHHBIX (DU3NYECKUX SIBJICHUN B
OKpyXaromeM MHupe (B TOM uuciie (PU3NYecKue sIBICHHUS B TPUPOJIE:
MOBEPXHOCTHBIC W KaNWULIPHBIE SIBICHUS B TPHUPOJE, KPHUCTAIIIBI B
npupoje, unydenne CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHME POCHI, TyMaHa, WHES, CHEra, JJICKTPUYECCKUE SIBJICHUS B
atMocdepe, JICKTPUYECTBO KUBBIX OpPraHW3MOB, MAarHUTHOE IIOJIe
3emun, peid MOIOCOB, POJIb MArHUTHOTO TIOJIS JJIs JKU3HU Ha 3emiie,
MOJISIPHOE CHUSHUE), TIPH ATOM TMEPEBOJIUTH MPAKTUUECKYIO 3a7ady B



y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3NUECKHUX
SIBJICHUU

OTNHUCBHIBATh M3YyYCHHBIC CBOMCTBA Tel M (U3HUYECKHUE SIBIICHUS,
MCIIONB3Ys (PU3MYCCKIE BEIMYMHBI (TEMICpaTypa, BHYTPEHHSS SHEPIHs,
KOJIMYECTBO TEIIOTHI, paboTa rasa, yjaelbHas TEIJIOEMKOCTh BEIIECTBA,
yJAelbHasl TEIUIOTa TIUIABJICHUS, YJeldbHAas TEIIoTa IapooOpa3oBaHUs,
yAelbHAs TEIUIOTa CropaHusl TOIUIMBA, KOA(MMUIIMEHT TOJIE3HOTO
JEUCTBUSL TEIJIOBOM MaIMHBI, OTHOCHUTEIbHAs BJIAKHOCTh BO3yXa,
IJEKTPUYECKUN  3apsii, CHiIa TOKa, OJJIEKTPUUYECKOE HaIpsKeHUe,
conpoTuBieHHe mpoBojgHHKa, JJIC B 1enMM TOCTOSHHOIO TOKa,
IJIEKTPUYECKOE  YyJIeIbHOE CONPOTHUBIICHHE BellecTBa, paboTa U
MOIITHOCTh AJICKTPUUYECKOT0 TOKA), IIPU OMMCAHUM MPABUIBHO TPAKTOBATh
(bU3UYECKUIT CMBICI HCMOJB3YyeMbIX BEJIWYMH, WX OOO3HAYCHUS U
eIUHULIBI (PU3NYECKUX BEJIMYMH, HAXOJIUTh (OPMYJIbI, CBS3bIBAIOIIUE
JAHHYI0 (U3UYECKYI0 BEIWYMHY C JPYITMMH BEIMYMHAMM, CTPOMTH
rpa@uKy U3y4EHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, PU3NYECKUE SABJICHUS U TIPOIIECCHI,
UCIIOJIb3YSI OCHOBHBIE TOJIOKEHUSI MOJEKYJISPHO-KUHETUYECKOU TEOPHUH
CTPOCHHUS BEIECTBa, YPaBHEHUE TEIJIOBOrO OajlaHCca, 3aKOH COXPaHECHMSI
AIEKTPUUECKOT0 3apsna, 3akoH KynoHa, TPUHIMI CyNEpIO3UINH
ANEKTPUUECKUX TMojer, 3akoH Owma i yyacTka IIenH, MpaBuiia
Kupxroda, 3akon Oma nist nmonHou nenwu, 3akoH J[xoyns-Jlenia, 3akox
COXpaHEHUsI PHEPTUH, MPU ITOM Pa3IUYaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M €r0 MaTeMaTHYECKOE BhIPAXKECHUE;

CTPOUTh TMPOCThIe (UINYECKUE MOJEIU peaJbHBIX OOBEKTOB,
IPOLIECCOB U SABJICHWM, BBIACHATH TP ITOM CYIIECTBEHHBIE W
BTOPOCTEIEHHBIE CBOWCTBA OOBEKTOB, MPOIIECCOB, SIBICHUM, MPUMEHSTh
dbu3udeckre MoACIM A OOBSCHEHHS (DHU3NUYECKUX TIPOILIECCOB U
penieHns y4eOHbIX 3a1a4;

OOBACHATH (PU3NYECKUE SBICHUS, TPOIECCHl U CBOMCTBA TeJ, B TOM
Yuci€ M B KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO
XapaKkTepa, W pellaTh KaueCTBEHHbIE 3aJauM, B TOM 4HCIie TpeOyromue
YUCJICHHOTO OIICHUBAHUS XapaKTEPHBIX 3HAUYCHUN (PU3UYECKUX BEITUYMH,
Ipy 3TOM BBIOUMpaTh aJIeKBATHYI (U3UYECKYI0 MOJIEb, BBISBISTH
MPUYUHHO-CJICICTBEHHBIC CBSI3M M BBICTPAHMBATHh JIOTUYECKYIO IIETIOYKY
pacCyXIeHUN ¢ OMOpPO HAa M3yYECHHBbIC CBOMCTBA (DM3WUYSCKUX SBJICHHI,
(u3nUecKue 3aKOHbI, 3aKOHOMEPHOCTU U MOJICIIN;

YBEPEHHO pelIaTh pacu€THbIE 3aa4M (C OOpoM Ha 2—3 ypaBHEHMUS)
Mo W3ydaeMblM TeMaM Kypca (u3uku, BbIOMpas aJeKBATHYIO
¢u3nuecKyr0 MojJenb, C UCIOJb30BAaHMEM 3aKOHOB U Gopmy,
CBS3BIBAIOIUX (DU3UYECKUE BEIIMYMHBI, 3alUCHIBATh KPATKOE YCIIOBUE U
pa3BEPHYTOE  pEIICHHWE 3aJladyd, BBIABIATH  HEJOCTAIONINE  WJIU
M30BITOYHBIE JaHHBIC, 0OOCHOBHIBATH BHIOOP METOJIa PEIICHUS 3a/layH,
WCIIOJIb30BaTh CIPABOYHBIC JIaHHBIE, TPHUMEHSIThH METOAbl aHaIHM3a
pa3MepHOCTEH, HMCMHONIB30BaTh TpadUuecKre METOIbl pEelIeHUs 3ajaad,
MPOBOJIUTh MAaTEMaTUYECKUE MpeoOpa3oBaHUs U PACUETHI, OILCHUBATH
PEATUCTUYHOCTh TIOJYYCHHOTO 3HAYCeHHs] (PU3UUYECKOW BEITUYUHBI U
OTIPENeNATh Pa3MEPHOCTh (DU3UYECKON BEIMYMHBI, TOJYUYCHHOW TIPH
pEIICHUH 3a/1a4H;

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPU TTOMOIIH
¢u3nUecKuXx METOJI0OB, M Tpeajaratb OPUEHTUPOBOUYHBIN CIOCOO



pelieHus, B ONUCAaHUHM WCCIENOBAaHUS pacro3HaBaTh IPOBEPSIEMOE
OpEeanoio)KeHue  (TUnoTesy),  MHTEpPHPETUPOBAaTh  IOJYYEHHBIN
pe3yIIbTaT;

NPOBOJUTH OMBITHI MO HAOIONCHUIO (U3MUECKUX SIBICHUU WIH
¢u3NYeCKuX CBOWCTB Ten (KamWUIIPHBIC SIBICHUS, 3aBUCHUMOCTH
JaBJICHUS BO3AyXa OT €ro o0bhEMa M TEeMIEpaTyphbl, CKOPOCTH TpoIiecca
OCTBIBaHHUS (HarpeBaHus) TpPH HITYYCHHH OT I[IBETa H3ITyJarolIen
(mornomaromiei) TOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOABI  OT
TEMIIEPATyPhI KUJIKOCTH U IO €€ TIOBEPXHOCTH, dIIEKTPU3AIUS T
M B3aUMOJCHWCTBHE  DJICKTPUYECKUX  3apsioB,  B3aUMOJCHCTBHE
MOCTOSTHHBIX MarHWTOB, BU3yallU3allis MarHUTHBIX TOJEH MOCTOSHHBIX
MarHUTOB, IEUCTBUS MarHUTHOTO TOJIS HAa IPOBOJHHUK C TOKOM, CBOMCTBA
AJIGKTPOMArHWTAa, CBOWCTBA JJICKTPOJBHUTATENS TOCTOSHHOTO TOKA):
GopMymupoBaTh  TpOBEpsAEMOE  NPEINoJIoKeHHWe  (TUIoTe3y) O
BO3MOXHBIX pe3yibTaTaXx HaOMIOIEHUNH, CaMOCTOSTENBHO COOUPATH
YCTAaHOBKY M3 H30BITOYHOrO Habopa 0O0OpyAOBaHMS, OIMKCHIBATH XOJ
ombITa U (OPMYITUPOBATH BHIBOIBI,

IIPOBOJUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUs (PU3NMUECKUX BEIMUUH
(Temmeparypa, OTHOCUTENbHAsi BIIAXKHOCTh BO3JlyXa, CHJIa TOKa,
HampsDKeHWE, yaelbHas TEIUIOEMKOCTh BEIECTBA, COIMNPOTHUBIICHHE
IPOBOJHUKA, paboTa ¥  MOIIHOCTh  JJIEKTPUYECKOTO  TOKAa) C
UCIIOJIb30BAHUEM AHAJIOTOBBIX W IUMPOBBIX MPUOOPOB, 0OOCHOBHIBATH
BBIOOp MeTOo/la Uu3MepeHHus, (UKCUPOBATH IOKAa3aHUs MPUOOPOB,
HaXOJUTh 3HAUCHUE H3MEPSIEMON BEJIMYMHBI C TOMOIIBIO YCPEIHECHUS
PE3yIbTATOB CEPUU U3MEPEHUM U OIIECHUBATH MOTPEUTHOCTh U3MEPEHUM;

IPOBOJUTh OAKCIEPUMEHTAJIbHBIE HUCCJICAOBAHUS 3aBUCUMOCTEH
bu3HUecKX BEJIUYMH (3aBUCUMOCTD JIABJICHHS BO3/lyXa OT €ro o0bhéma u
HarpeBaHMs WM OXJIAXKJICHUS, UCCIICIOBAHNE SBJICHUS TETUIOOOMEHA TIPH
CMEIITMBAHUU XOJIOJHOW M TOpsSYeil BOJbI, 3aBUCUMOCTH COMPOTUBIICHHUS
IPOBOJHUKA OT €ro JJWHBI, IUIONIAJA TOMEPEYHOT0 CEUYCHHUS U
yIETBHOTO COMPOTHUBJICHUS] BEIECTBA MPOBOJAHMKA, CHUJIBI  TOKAa,
POTEKAIONIET0 Yepe3 MPOBOJHUK, OT HAIpPSHKEHUS Ha MPOBOJIHUKE,
UCCJIEIOBAHUE TIOCJEOBATEILHOTO W  MMapajuIeIbHOTO COEIMHECHHM
IIPOBOJTHUKOB): COBMECTHO C YyuuTeleM (OpMyIHpOBaTh 3aaady H
TUTIOTE3y MCCIEAOBaHUS, CAaMOCTOSTEIBHO IJIAHUPOBATh HCCIICIOBAHUE,
CaMOCTOSITENIbHO ~ COOMpaTh  OKCHEPUMEHTAIbHYIO  YCTaHOBKY  C
UCIIOJIb30BAHUEM MHCTPYKIIMH, TTPEICTABIATH MOJTYYCHHBIE 3aBUCUMOCTH
¢u3nueckux BENWYMH B BHAE Tabiuil W TpaduKoOB, OICHUBATH
MOTPENIHOCTH, JEJIaTh BHIBOJIBI 110 Pe3yJIbTaTaM UCCIIEIOBaHUS;

coOmoaTh mpaBwia Oe3omacHoro Tpyaa Tmpu  pabore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

XapaKTepU30BaTh TMPUHIIAIBI JIEUCTBUS W3YyYEHHBIX MPUOOPOB,
TEXHUYECKUX YCTPONCTB U TEXHOJIOTHYECKUX MPOIIECCOB C OMOPOM Ha UX
omuicaHusi (B TOM YHCJE: CHCTEMa OTOIUICHUS JOMOB, TUTPOMETP,
mapoBasi TypOWHA, amMIepMeETp, BOJBTMETP, CUETYUK DICKTPUUICCKOM

SHEpIuy, 3JIEKTPOOCBETUTEIBHBIE puoOOPHI, HarpeBaTeIIbHbIC
AIEKTPONPUOOPHI (MPUMEPHI), MPEAOXPAHUTEIIM U HMX NPUMEHEHUE B
OBITY 151 TEXHUKE, IIPUMEHEHUE MTOCTOSIHHBIX MAarHuTOB,

AIIEKTPOMATHUTOB, AJICKTPOJBUTATEh TOCTOSHHOTO TOKA), HWCIOJIB3YS
3HAHHUS O CBOMCTBaX (PU3UYECKHUX SIBIICHUU, HEOOXOIUMBIE (PU3MUECKHE
3aKOHBI U 3aKOHOMEPHOCTH;



pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA U U3MEPUTEIIHHBIE
npuOOpsl MO CXE€MaM UM CXEMaTHYHbIM pPHUCYHKaM  (3KUJIKOCTHBIM
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUraTEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTaBISATh CXEMbI 3JIEKTPUUYECKUX
Henen ¢ mocyie0BaTeNIbHBIM U MapajlieIbHbIM COSTMHEHUEM 3JIEMEHTOB,
pasznuyasi ycJIOBHbIE OOO3HAYEHUSI AJIEMEHTOB DSJIEKTPUUYECKUX IIETEH,
UCIIOJIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKH U3YYEHHBIX TEXHHUUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX IMPOIIECCOB
IPU pelICHUN Y4eOHO-PAKTUUECKHUX 3a/1ay;

OPUBOJUTH TMPUMEPHl (HAXOAUTh HMHGPOPMALMIO O MpPUMEpax)
MPAKTUYECKOTO HKCIOJIb30BaHUA (PU3UUYECKUX 3HAHUN B MOBCEAHEBHOMU
KU3HU JIJ1s1 oOecriedeHus1 0€30MacHOCTH MpH 0OpallleHUH ¢ IprudopaMu 1
TEXHUYECKUMU YCTPONUCTBAMM, COXPAHEHHUS 3J0POBbS U COOJIOJICHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH cpejie;

OCYIIECTBJIATh MOUCK WHGMOpPMAIMU (PU3NYECKOTO COJEPKaHUS B
NuTepHeTe, caMOCTOSTENBHO (OPMYIHPYS TMOUCKOBBIM 3ampoc, Ha
OCHOBE UMEIOIIUXCS 3HAHUHM U CPABHEHUS JIOTIOJIHUTEIbHBIX UICTOUHUKOB
BBIICNIATh UHPOPMALIUIO, KOTOPAst SBJIAETCS MPOTUBOPEUNBON UITH MOXKET
OBITH HEJTOCTOBEPHOM;

UCIIOJIb30BaTh TMPU BBINMOJHEHUM YYE€OHBIX 3aJlaHUi HAy4YHO-
HNOMYJISIPHYIO  JIUTEpaTypy (PU3WYECKOrOo COAEpk aHUsl, CIpPaBOYHBIC
MaTepuayibl, pecypchl cetu  MHTepHer, Biamerb  NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOPMAIMM U3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3JlaBaTh COOCTBEHHBbIE TUCBMEHHBIE W  KpaTKUE YCTHbBIC
cooOmieHusi, 0000mas uHPOPMAIIMIO H3 HECKOJbKUX HMCTOYHHUKOB
(Gu3MUeCcKOro COJEpKaHUs, B TOM 4YHUCJE IyOJIMYHO TIPE/ICTABIIATDH
pe3ynbTaThl MPOEKTHONW WIM HCCIEAOBATEIbCKOW ACSTENBHOCTH, TMPHU
3TOM I'PaMOTHO MCIIOJIb30BATh U3YUYCHHBIN MOHATUMHBIM aImapar Kypca
(bU3HUKH, COPOBOXK/IATh BBICTYIUICHUE MTPE3CHTAIIUCH;

IPU BBITIOJIHEHUHU Y4YEOHBIX MPOEKTOB M HUCCIEIOBAHMNA (HHU3UYECKUX
IIPOLIECCOB paCIpeAeNiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 3a/1a4yaMU, CJICIUTH 3a BBIMOJHEHUEM IIaHa JIEHCTBUIMA
U KOPPEKTHUPOBATh €ro, aJeKBATHO OIEHWBATh COOCTBEHHBIM BKJIAJ B
JeSITETbHOCTD TPYIIIBI, BBICTPAaUBaTh KOMMYHUKATHUBHOE
B3aMMOJICHCTBHE, MIPOSIBIISIS TOTOBHOCTh pa3peiaTh KOH(IUKTHI.

K xoniy oOyuenus 6 9 kaacce TpeAMETHbIE pe3yibTaThl Ha
yrayOJeHHOM YpPOBHE JOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Yy
00yJaronuxcst yMEHUM:

UCIIONb30BaTh TMOHATUSA (CUCTEMAa OTCYETA, OTHOCUTEIIBHOCTH
MEXaHHYECKOTO JABUKEHHUS, HEBECOMOCTh U MEPETPY3KH, LIEHTP TAKECTH,
MEXaHWYEeCKWe  BOJIHBI, 3BYK, HWHOpa3ByK U  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE  BOJIHBI, PEHTTEHOBCKOE  H3JIy4Y€HHE, IIKaja
ANIEKTPOMATHUTHBIX  BOJH, WCTOYHUKHA CBETa, OJIM30PYKOCTh W
JATbHO30PKOCTD, CIIEKTPHI UCITyCKAaHUs M TOTJIONIEeHUs, alb(da-, Oeta- u
raMMa-u3J1y4eHHs, U30TOMbI, AJIepHAs U TEPMOSAECpPHAsT AHEPreTHKA) U
CUMBOJIMYECKHUHN S3BIK (DU3UKU MPU PEHICHUHN yUYEOHBIX U MPAKTHYECKUX
3ajad;

YBEPEHHO pa3iuyvaTh SIBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE
NPAMOJIMHEWHOE  JBMXKEHUE, PABHOYCKOPEHHOE  MPSIMOJIMHENHOE



JBUWKEHUE, CBOOOJHOE TMaJeHue Tel, JABMKEHHUE TI0 OKPY>KHOCTH,
B3aMMOJICUCTBHE TE€JI, PABHOBECHE MAaTE€pPUAIBHOM TOYKH, PEAKTHUBHOE
JBWYKEHUE, HEBECOMOCTb, KojeOaTenbHOE IBIKEHHE (TapMOHUYECKUE,
3aTyxarouiue, BBIHYKJACHHBbIE  KOJeOaHMs), PE30HAHC, BOJIHOBOE
JBYKEHUE (paclpOCTpaHEHHE M OTpakKeHUE 3ByKa, UHTep(epeHuus u
mudpakiys BOJIH), MNPSMOJIMHEHHOE paclpoCTpaHEHUE, OTPAKEHHUE WU
IpeJIOMJICHUE CBETA, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3NIOKEHHE
0eJIoro CBeTa B CIEKTP U CIOKEHUE CIIEKTPAJIbHBIX 1IBETOB, €CTECTBEHHAS
PaAMOAaKTUBHOCTh, BOBHUKHOBEHUE JTMHENYATOTO CIIEKTPa U3TYyUEHHUS) 110
ONMHCAHUI0 MX XapaKTepHbIX CBOMCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacno3HaBaTh IMPOSIBICHUE M3YyYEHHBIX (DU3NYECKUX SIBICHUI B
OKpYyXarolleM MHUpe (B TOM 4Hclie (U3NYECKHUE SIBJICHUS B MPUPOJIE:
OpPWIMBBL W OTIMBBL, JBWKeHUE IUIaHeT CoOJHEYHON CHUCTEMBI,
PEaKTUBHOE JIBJKEHUE JKMBBIX OPIraHU3MOB, BOCHPUATHE 3BYKOB
’KUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, IIyHAMH, 3X0, [IBETa
TEJ, ONTUYECKUE SIBIICHUS B MpPHUPOJAE, OHOJOTHYECKOE JEHCTBUE
BUJUMOIO,  yJIbTPauOJETOBOTO UM  PEHTICHOBCKOTO  M3JIY4YECHHI,
€CTECTBEHHBIN pazioaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
paZMOaKTUBHOE  M3JIY4YEHHE TPUPOAHBIX  MHHEpAIOB  JCHCTBHUE
pPaZMOaKTUBHBIX M3JIYyYEHUM Ha OpraHu3M 4YelloBeKa), IpH 3TOM
NEPEeBOAUTh  IMPAKTUYECKYI0  3aJadyy B y4yeOHyI0,  BBIICISTH
CYLIECTBEHHbIE CBOMCTBA (IpU3HAKHM) (PU3NUECKUX SBICHHUIA;

ONUCHIBATh M3y4YEHHbIE CBOMCTBa Tel U (PU3UYECKUE SIBICHMUS,
UCTOJb3ysl (U3NYECKUE BEIUYMHBI (CPElHSAs U MTHOBEHHAsl CKOPOCTb
TeJa MpPU HEPAaBHOMEPHOM [BUKEHHH, YCKOPEHHUE, MEpEeMEIICHUE IpU
PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JIBUKEHHMM, YIJIOBas CKOpPOCTb,
LIEHTPOCTPEMUTENILHOE YCKOPEHHE, CUjla TPEHHUs, CUjla YIPYroCTH, CHIIa
TSKECTH, YCKOpPEHHE CBOOOJHOTO MaJeHHs, BEC Teia, LEHTP TAKECTU
TBEPAOrO Teja, MMIYJIbC TeNa, HMILYJIbC CHJIBI, MOMEHT CHIIbI,
MeXaHW4yecKass paboTa W MOIIHOCTh, MOTEHIMaJIbHAs JHEpPrusi Tea,
HOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, NOTEHIMAIbHAs 3HEPTUs CXKATOU
OpYXKUHBI, KUHETUYECKas HHEeprusi, IOJHAas MeXaHW4yecKas >SHEeprus,
NEepUoJ M 4acToTa KoyieOaHHU, Mepruoi MaTeMaTHYeCKOro U MPY>KMHHOTO
MasiTHUKOB, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTb
CBETa, IOKa3aTejab MPEJIOMIICHHUsS Cpeibl), MPU OMUCAHUHM TPaBUIBHO
TPAKTOBAaTh  (PU3MYECKUI CMBICT  HMCHOJB3YEMbIX  BEIMYUH, HX
0003HaueHUA W EAUHUIBI (PU3NYECKUX BEIMYMH, HAXOJIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMYMHY C APYTUMHU BEIMYMHAMM,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUECKUE SIBJICHUS U MPOLIECCHI,
HCIIOJIb3YSl 3aKOH COXPAHEHMs SHEPTuH, 3aKOH BCEMUPHOIO TATOTEHMUS,
OPUHLIMIT CYNEPHO3ULMN CHUJI, TNPUHIUI OTHOCUTENbHOCTH ['amuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs HMIYJbCa, TEOPEMY O
KMHETUYECKOW JHEpruM, 3akoH Il'yka, 3akoH bepHymum, 3aKkOHBI
OTpaXEHHUS W TpeJIoOMJICHHs cBeTa, (OpMyJdy TOHKOM  JIMH3BI,
IUIAHETapHYI0 MOJeNIb aToMa, HYKJIOHHYI0 MOJIE€ldb aTOMHOTrO sjipa,
3aKOHBI COXPAHEHHS 3apsIOBOTO M MacCOBOTO YHCET MpPH SIEPHBIX
peaxkuusx, Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €TO
MaTeMaTHYeCKOe BBIPAXKECHUE;



CTpOUTH (PU3MUECKHE MOJETH PEATbHBIX OOBEKTOB, MPOIECCOB U
SIBIICHUH, BBIACIATh TPU ITOM CYIIECTBEHHBIE W BTOPOCTEIICHHBIC
CBOWCTBa OOBEKTOB, TPOIECCOB, SBICHHWA, NPUMEHATH (DU3HUECKUE
MOJICH I OOBSICHEHUSI (DU3MUECKHUX TMPOIIECCOB M PEIICHUS YIeOHBIX
3ajad,

OOBSICHATH (PU3UYECKHE SBICHUS, TPOIIECCHI M CBOMCTBA TEJ, B TOM
qrclie B KOHTEKCTE CUTYyallMid MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa,
U peliaTh Ka4eCTBCHHBIE 3a7]a4i, B TOM YHCJIE TPEOYIOIUEe YHCICHHOTO
OIICHWBAaHUS XapaKTEPHBIX 3HAYCHHWNA (U3NYCCKUX BEJHYWH, MPH ITOM
BHIOWMpATh aJeKBaTHYIO (HU3UYECKYIO MOJIENb, BBISBIATH MPHUUYNHHO-
CIICICTBEHHBIC CBS3M W  BBICTpaWBaTh  JIOTHYECKYIO  IICMIOYKY
paccyxaeHuid u3 2-3 maroB C OMOpOM Ha M3yYeHHBIC CBOWCTBA
dusznyecKux ABICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO peliaTh pacyEéTHHIC 3a7aud M0 M3y4yaeMbIM TeMaM Kypca
¢bu3uKyU, BHIOUpas aJIeKBaTHYIO (PU3UYECKYIO0 MOJIEb, C UCIIOJIb30BAHUEM
3aKOHOB M (hOPMYJI, CBSI3BIBAIOIINX (DU3UUYECKUE BEIIMYUHBI, 3aITUCHIBAThH
KpaTKoe YCJIOBHE U pa3BEPHYTOE pEIICHUE 3a/layd, BbISBIATH
HEJI0CTAIOIINE WM M30bITOYHBIE JTaHHbIE, 000CHOBBIBATH BHIOOP METO/A
pelieHuss 3a7a4M, MCIOJIb30BaTh CIPABOYHBIC JaHHbIC, MPUMEHSTh
METOJIbl aHaJl3a Pa3MEpPHOCTEH, MCIOJIb30BaTh TIpapUUYECKUE METO/IbI
penieHuss 3ajad, MPOBOJAUTH MaTeMaTHYEeCKHue NpeoO0pa3oBaHus U
pacy€Thl, OILIEHMBaTh  PEATUCTUYHOCTb  IMOJYYEHHOTO  3HAYCHUS
¢u3nuecKoil BEIUYUHBI U ONPEAENSATh Pa3MEpPHOCTh (U3MUECKOU
BEJIMYMHBI, TOJIYYCHHOU TP PEIICHUH 33]1a4H;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTH MPU TTOMOIIH
¢u3NUecKuX METOJIOB, M TpeajaraTb OPUEHTUPOBOUHBIN CIOCOO
pelieHusi, B ONUCAHUM HCCIEJAOBAHUS PACIO3HABaTh IMPOBEPSEMOE
npenanosjgoXkeHue (TUMOTe3y), OLECHHWBATh MPABUIBHOCTh  TOPAJKA
IIPOBENICHUSI UCCIICIOBAHUS, MHTEPIPETUPOBATH MOJYyUYECHHBIN PE3yJIbTaT;

POBOJUTEH OMBITHI 1O HAOMIOACHUIO (DU3UYECKUX SIBICHUN WIH
¢u3nUecKux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsI PHEPTUH, 3aKOHA COXPAHEHUsS WMITYJIbCa, JEHCTBUE 3aKOHA
bepHymn W BO3HMKHOBEHUE TOIBEMHON CHJIBI KpbLIA, 3aBUCHUMOCTD
nepuoja KojeOaHuil MPYKMHHOTO MAasSTHHUKAa OT Macchl Tpy3a W
KECTKOCTU TPYKUHBI M HE3aBUCHUMOCTh OT AaMIUIMTYIbl MaJbIX
KojeOaHuil, TMPSIMOJIMHEHHOE pacIpOCTpaHEHHWE CBETa, pPa3lIOKECHHE
0eyoro cBeTa B CIEKTP, U3yYe€HHE CBOMCTB HM300paKeHHUS B TIJIOCKOM
3epKajie ¥ CBOMCTB HM300pa)KeHUs TpeaMeTra B COOMpArOIIeH JHH3E,
HAOJIIOICHUE  CIUIOIIHBIX W JIMHEWYaThIX CIEKTPOB  W3IIYYCHHS):
dbopMynHpoBaTh  MpOBEpsiEeMOE  MPEANoNoKeHue  (TUMOTEe3y) O
BO3MOXHBIX pe3yibTaTax HaOMIOIEHUNH, CaMOCTOSTENIHHO COOMPATH
YCTAaHOBKY U3 HM30BITOYHOTO Habopa 0OOpyJOBaHUS, OMHCHIBATH XOJ
ombITa U (POPMYITUPOBATH BHIBOIBI;

MPOBOJIUTh TPU HEOOXOIUMOCTH CEpPUI0 TPSIMBIX H3MEPEHUH,
ompenenss cpeaHee 3HAYCHUE H3MEPSIEMOM BEIWYUHBI U OINPEACIISS
MOTPEITHOCTh PE3yJIbTATOB MPSMBIX U3MEPEHUN, 00OOCHOBHIBATH BBHIOOD
crioco0a u3MepeHus (M3MEPUTEITLHOTO TPHOopa);

MPOBOJIUTh KOCBEHHBIC M3MEPEHUsT (PU3NUECKUX BEIUYUH (CPEIHSS
CKOPOCTb M YCKOpPEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBIDKCHHH,
YCKOpPEHHE CBOOOJHOTO TaJACHHS, KECTKOCTh MPYXKHUHBI, KOIPPHUIIUEHT
TPEHUS] CKOJILKEHHUS, MEXaHW4yeckas paboTa W MOIIHOCTh, YacTOTa H



nepuoj KoieOaHui MaTeMaTHYeCKOro W MPYKUHHOTO MAasiTHUKOB,
doKycHOE paccTosiHuE cOoOMparomiel JUH3BI M e OomnTHuYecKas cuia,
PaAMOAaKTUBHBIN ()OH) C HUCIHOJIb30BAHUEM AHAJOTOBBIX M HHU(PPOBBIX
npuOOpoB: 0OOCHOBBIBATH BBHIOOp METOJAa HM3MEPEHUS, IJIAHUPOBATH
U3MEPEHHUS, CAMOCTOSATEILHO COOMPATh YKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
BBIUKCIIATh 3HAYEHHE BEJIMYMHBI M  AHAIM3UPOBATH IOJYYEHHBIE
pe3ynbTaThl, OLIEHUBAas  IMOTPEIIHOCTh  PE3YyJIbTAaTOB  KOCBEHHBIX
U3MEPEHUM;

IPOBOJUTH AKCIEPUMEHTANbHBIE HUCCJIEIOBAHUS 3aBHUCHUMOCTEN
¢u3NuecKuX BEJUYMH  (3aBUCHUMOCTb IIyTH OT BpPEMEHHM TpHu
PAaBHOYCKOPEHHOM [IBIKEHUU 0€3 HadalbHOM CKOPOCTH, 3aBUCHUMOCTH
CUJIbl TPEHHUS CKOJBXKEHHS OT CUJIbl HOPMAJbHOTO JABJICHUS, Mepuojaa
KOJeO0aHU MAaTeMaTHYeCKOro MasiTHUKa OT JIJIMHBI HUTH, OIMpPEICICHHE
YCKOPEHHSI CBOOOTHOTO MaJCHHUS], MCCIIEIOBAHNE U3MEHEHUS BEIMYUHBI U
HaIpaBJIeHUs UHAYKIIMOHHOTO TOKA, 3aBUCUMOCTD yTjla OTPaXKEHUS CBETa
OT yrJia MaJeHus, yria MpeIOMJICHHs OT yria MajJeHusl CBETOBOTO JIyya,
UCCJICIOBAHUE TPEKOB: M3MEPEHUE IHEPTrUU YaCTHUIIBI MO TOPMO3HOMY
nytu (1o ¢otorpadusiMm)): COBMECTHO C yuuteneM (HOpMyIUpOBaTh
3alayy M THUIIOTE3y MCCIEIOBAaHUs, CaMOCTOSITENIbHO IJIAHUPOBATH
UCCJICIOBAHUE,  CAMOCTOSTEIIbHO  COOMpaTh  JKCIEPUMEHTAIBHYIO
YCTaHOBKY, TMPEJCTaBISATh IMOJYYEHHBIE 3aBUCUMOCTH (DU3UYECKUX
BEJIUYUH B BUJE TaOMUIl U rpaduMKOB, OLIEHUBATH MOTPEIIHOCTH, JENaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIeI0BAHMUS;

coOmoaTh mpaBwia Oe3omacHoro Tpyaa Tmpu  pabore ¢
71a60paTOPHBIM 000PYOBAaHUEM;

XapaKTEepU30BaTh MPUHIIUIBI JIEUCTBUS M3YyYEHHBIX MPUOOPOB,
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHYECKUX MPOLIECCOB C OMOPOM Ha UX
onucaHus (B TOM YUCTE: CIIUOMETP, JaTYUKHU MOJIOKEHUS, PACCTOSHUS U
YCKOPEHHMsI, paKeTa, 9X0JIOT, OUKH, IEPUCKOI, (poToanmapar, MUKPOCKOII,
TEJIECKON, ONTHUYECKHE CBETOBOJBI, CIIEKTPOCKOI, JO3UMETp, Kamepa
Bunibcona), ucmonb3ysi 3HaHUST O CBOMCTBaX (DM3MYECKUX SIBICHUN H
HeoOXonuMble (U3MUECKHE 3aKOHOMEPHOCTH, HCIIONIh30BaTh CXEMbl H
CXeMaTHUYHbIE  PUCYHKHM  HW3YYCHHBIX  TEXHHUYECKHUX  YCTPOWCTB,
U3MEPUTETHHBIX TPUOOPOB M TEXHOJIOTMYECKUX MPOIIECCOB MPHU PEIICHUH
y4eOHO-TIPAaKTUYECKUX 3a7a4y, ONTUYECKUE CXEMbl JUIsi TOCTPOCHUS
M300paKEHUM B IJIOCKOM 3€pKajie M COOMpAroIIeH JIMH3E;

OPUBOJIUTH TMPUMEPHl (HAXOAUTh HMHPOPMAIMIO O TMPUMEPax)
MIPAKTUYECKOTO HKCIOJIh30BaHUA (PU3UUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HU 1)1 o0ecrieueHus: 0€30MacHOCTH MPpU OOpaIlleHuH C MPUOOpaMu U
TEXHUYECKUMHU YCTPONUCTBAMM, COXPAHEHHUS 3J0POBBS U COOIIOJICHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY>KAIOIIEH Ccpejie;

OCYIIECTBJIATh MOUCK WHMOpPMAIMU (PU3NYIECKOTO COAEpKaHUS B
NuTtepHere, caMoCTOSTENbHO  (OPMYJIUPYS  TOWCKOBBIM  3ampoc,
HaxXOJIUTh MyTH OMPEEICHUS TOCTOBEPHOCTH TOTyYCHHONW MHGOPMAITIH
Ha OCHOBE MMEIOITUXCS 3HAHUHN U JIOTIOJTHUTEIIbHBIX UCTOYHUKOB;

WCIIOJIB30BaTh TMPU BBIMOJHEHUU YYEOHBIX 3alaHuil  HAy4YHO-
MOMYJISIPHYIO  JINTEPATypy (PU3MUECKOTO COACPIKAHUS, CIPABOYHBIC
Marepuaibl, pecypchl cetu  UHTepHeT, BiaaeTh  npuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHuss WHGOPMAIMK W3 OTHOU
3HAKOBOM CHCTEMBI B IPYTYIO;



co37laBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOIECHMS Ha
OCHOBE HH(OpPMAIMM U3 HECKOJbKHUX HCTOYHUKOB (U3UUECKOTO
coliepKaHusl, IMyOJUYHO TMPEACTABIATh pe3yIbTaThl MPOECKTHOM WIH
UCCJIEIOBATENLCKOM JEATEIbHOCTH MPU STOM TPAMOTHO HCHOJIB30BATh
U3YYCHHBIM MOHSTUUHBIN ammapaT Hu3y4aemMoro pasjeia (QU3UKUu U
COMPOBOXK/IATh BBICTYIUICHHE TMpe3eHTalMel ¢ y4€ToM OCOOEHHOCTEH
ayJIUTOPUH CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC
HaunmeHoBaHue Kosaun4yectBo 4yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
Pa3ie/ioB U TEM KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
nporpamMmsbl padoThI padoThI
Pazneu 1. ®uszuka u e€ posib B NO3HAHUHN OKPY:KAKOIIEro MUpa
®Pusnka — Hayka o
1.1 e 2
IpUpoJie
dusnyeckue
1.2 4 3
BEJIMYHHBI
EcrectBenHO-
1.3 Hay4YHBIH METOJ 2 1
MTO3HAHUS
Hroro no pazneny 8
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
2.1 Crpoenue BeniecTBa 2 1
JIBrkeHue u
2.2 B3aNMO/IeiCTBIE 4 2
YacTHUIl BELIECTBA
ArperatHbie
2.3 P 1
COCTOSIHUS BEIIEeCTBa
Hroro o pazneny 7

Paznen 3. /IBu:kenune U B3auMo/ieiicTBue Tejl




31 Mexanuueckoe 10

JIBIDKEHHE

HNuepuus, macca,

3.2 9
IUIOTHOCTE

3.3 Cwnna. Bunsl cun 15

Uroro no pazueny 34

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B

JaBnenue. llepenaua
JTaBJICHUS TBEPIBIMU
4.1 TeJIaMH, 5
JKUIKOCTSIMU U

rasamu

4.2 JlaBieHune KUIKOCTH 6
AtmocdepHOe

43 dep 5
aBIIEHUE

JlecTBuE KUAKOCTH

W ra3a Ha
4.4 . 12
MOrpyXEHHOE B HUX
TEIo
Hroro mo pasneny 28

Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus

51 Pabora 1 MOIIIHOCTH 6
59 IIpoctsrie g
MEXaHU3MBI




Mexannueckas
53 5
SHEPTUst
Hroro no pazaeny 19

Pasneu 6. [loBTOpUTEIbHO-00001IAK0IMIA MOAYJIb

IToBTOpUTENBHO-
6.1 0000IIATOIINIA 6
MOJ1YJb
Uroro no pazaeny 6
OBILIEE KOJIMYECTBO

102

YACOB I10 ITPOTPAMME




8 KVIACC

HauMeHoBauue KoaundecTBOo yacoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypcChl
nporpamMmbl padoThI padoThI
Paznen 1. TenioBble siBieHUs
CrpoeHnue u cBOMCTBa
1.1 P 6
BeIleCTBa
1.2 TennoBbie porecchl 33 1 6.5
Wroro mo paszneny 39
Paznen 2. DiiekTpuyeckrue 1 MAarHUTHBIE SIBJIEHUS
DIIEKTPpUYECKHE 3apsibl.
2.1 3apsKEHHBIE TeNla U UX 9 1
B3aUMOJICUCTBUS
[TocTostHHBIM
2.2 . 31 1 10
ANEKTPUUECKUHN TOK
2.3 MarauTHebIE SIBJICHUS 11 4
DNeKTpOMarHuTHas
24 7 1 1
WHIYKIHS
Utoro mo pazneny 58

Pasznen 3. [loBTOpuUTEIbHO-00001IAKO M MO

AYyJIb

3.1

IToBTOpHUTENBHO-
00001101 MOTYITh

5




Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

22.5




9 KVIACC

HaunmeHnoBaHue KoanuyecTBO 4YacoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypcChl
NporpaMmel padoThI padoThI
Paznen 1. MexaHnuyeckue siBJEeHHUA
MexaHudeckoe
1.1 JIBIDKEHHUE U CIIOCOOBI 30 4
€ro OmnucaHus
1.2 Bzaumopeiictsue Tei 18
1.3 3aKOHBI COXpaHCHUS 15 2
Uroro no pazneny 63
Pazgen 2. Mexanndeckne K01e0aHNSA H BOJHBI
Mexannaeckue
2.1 8 3.5
KoaeOaHus
MexaHndeckne BOJIHEL.
2.2 10 3
3ByK
Wroro no pazaeny 18

Paspnen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHbIEC BOJIHBI

3.1

DJIEKTPOMArHuTHOE
noJsie u
OJICKTPOMAardiuTHBIC
BOJIHBI




Uroro mo pazneny 6
Pa3nen 4. CBeToBbIE IBJICHUSA
3aKOHEBI
4.1 8
pacrpocTpaHEHHs CBETA
JIMH3EI ¥ OITHYECKHE
4.2 6
npuOopbI
Pasznoxenune Oenoro
4.3 2
CBETa B CIIEKTP
Hroro no pasneny 16
Pa3gen 5. KBanTOBbIE AIBJICHUS
Ucnyckanue u
51 MOTJIOIIEHNE CBETA 4
aTOMOM
CTpoeHHE aTOMHOT'O
5.2 P 5
sanpa
53 SnepHble peakuuu 7
Wroro mo pazneny 16

Pasnen 6. IloBTOpuTe1bHO-0000 A0 MO

AyJIb

Mexann4deckue sSBICHUS

6.1 (TOBTOPUTENBHO- 6
0000mIaIHil MOYIB)
TerutoBble sBICHUS

6.2 3

(HOBTOpI/ITeJ'IBHO-




00001IAIOITIIT MOTYITh)

DNeKTPOMarHUTHBIC
SIBIICHUS
6.3

(IIOBTOPUTEIBHO-
00001IAIOITIIT MOTYITh)

CBeTOBbIC ABJICHUSA
6.4 (OBTOPUTEIBHO-
0000IATOITIIT MOTYITH)

[ToBTOpUTENBHO-

6.5
00001t MOIyIb

Hroro no pasneny

17

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

136

26.5







IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

®dusuka — HayKa o
npupoje. SBienus
IIPUPOJIBI

dusznyeckue SBICHUS

duznyeckre BEITUIHHEI.

PasmepHocThs. Ouznueckue

npubopsl. [Torpemuoctu
IIPU IPSMBIX U3MEPEHHSIX

Ypoxk-uccienoBanue
"N3mepeHue IMHENHBIX
pa3MepoB Tel U
IIPOMEXYTKOB BpEMEHU"

JIaGoparopHas paboTa
"N3mepenue 06bEMa
YKUAJIKOCTH U TBEPIIOTO
Tena”

JIaGoparopHas paboTa
"OnpeneneHue pazMepoB
Maisix Ten. Merox psioB”




Meto1b1 Hay4HOTO
no3Hanus. Onucanue
(hbU3UYECKUX SBJICHUH C
IIOMOIIBIO MOJICICH

Ypoxk-uccienoBanue
"[IpoBepka runoTe3sl:
JAbHOCTh MOJETa MIapUKa,
MYIIEHHOTO
TOPU30HTAIBHO, TEM
OoubliIe, YeM OOJIBbIIIE
BBICOTA IMycKa"

CrtpoeHue BellecTBa.
OIIBITHI, JOKA3bIBAIOIIHE
JMCKPETHOE CTPOCHUE
BEIECTBA

10

JIaGoparopHas paboTa
"Ouenka quamerpa atoma
METOIOM PsIOB (¢
WCTIOJIb30BaHUEM
¢dotorpadwnii)"

11

Ypoxk-uccienoBanue
"HabumroieHne TemioBoro
pacIIMpeHHs Ta30B.
OMBITHI 110 OOHAPYKEHUIO
JIEUCTBUSA CHUIT
MOJICKYJISIPHOTO
IpUTSKEHU"




12

JIBU>KeHue 4acTuIl

BemiectBa. [uddysus.
BpoyHOBcKOE JBIKCHHE

13

Ypoxk-uccienoBanue
"HabOmonenue u
00BbsICHEHHE OPOYHOBCKOTO
nBukeHus U qudy3un"

14

BsanMoelicTBuEe YacTHIl
BEILIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE

15

ArperaTHbl€ COCTOSTHUS
BemiecTBa. OcoOeHHOCTH
arperaTHbIX COCTOSTHHUI
BOJIBI

16

Mexanndeckoe OBUKEHHUE.
I1yTs, TpaekTopwus,
MepeMeIeHUE

17

PaBHOMEpHOE N
HEPABHOMEPHOE
neuxenue. CKopocTb

18

Haxoxnenue ckopocry,
IYTH U BPEMEHU MPH
PaBHOMEPHOM
MPSMOJIMHETHOM
JIBIDKCHUH

19

JlabopaTopHas pabota




"OnpeneneHue CKOpocTu

1

PaBHOMEPHOTO JABUKEHUS'

20

I'paduxu
PSIMOJIMHENHOTO
PABHOMEPHOTO ABUKCHUS

21

Pemenue 3aia4 no teme
"Pacuer cpenneit
ckopoctu"

22

JlaGopaTopHas paboTta
"OmnpeneneHue cpeaHen
CKOPOCTH CKOJTBKCHHS
OpycKa WM IIapuKa 1o
HaKJIOHHOM TIOCKOCTH"

23

OTHOCHUTEILHOCTD
nBrokenna. CiioxeHue
CKOpOCTEH NpHU
napajuieIbHOM JIBUKECHUU

24

[Tonyuyenue n ananus
rpauKOB 3aBUCUMOCTH
IIyTU U CKOPOCTH
JBUKEHUSI OT BPEMEHU

25

Pemenue rpaduueckux
3a1a4 o teme "MexaHuka.
PaBHOMepHOE
MIPSMOJIMHEIHOE
NBUKeHue"




26

SIBnenue nHepuu. 3aKoH
WHEPIHH

27

BzaumopeiicTBue Ten Kak
MPUYHMHA U3MEHEHUS
ckopocTtu. Macca tena Kak
Mepa UHEPTHOCTH Tea IpHU
MOCTYIATEIbHOM
JIIBIKCHUH

28

Ypoxk-uccienoBanue
"CpaBHeHHUE Macc 1o
B3auMOEUCTBUIO TET"

29

IlnoTHOCTE BelecTsa

30

JlaGopaTopHas paboTta
"OnpeneneHue mIOTHOCTH
TBEPIOTO Tena"

31

Perttenne 3agau mo reme
"Macca temna. [TmotHOCTE
BemecTsa"

32

CMecH U CIJIaBEL.
[ToBepxHOCTHAS U
JIMHEHHAs IOTHOCTD

33

[Toaroroska k
KOHTPOJILHOHM paboTe 1o
TeMe "®u3nka — Hayka o
IIPUPOJIE.
[TepBonavasibHBIE




cBeaeHus 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHUU
BenrecTsa. Mexanuka"

34

KonrtponsHas pabora no
TeMe "®u3nka — HayKa o
MIPUPO/IE.
[TepBoHavasbHBIC
cBeAeHHsT 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOCHUU
BelnlecTsa. Mexanuka"

35

Cuia. SIBiieHUE TATOTEHUS.
Cuia TsDKeCTd

36

N300pakeHue cul.
Pemenue 3agau no reme
"OnpeneneHue cuibl
TsbkecTu"

37

Cuna ynpyroctu. 3aKoH
I'yka

38

Bec Tena. 3mepenue cuit.
Junamomertp

39

Ypoxk-uccienoBanue
"HaOmroaeHre M3MEHEHHUS
CKOPOCTH TIPH
B3anMMOJerCcTBUH Ten"

40

Pemenue 3ana4 no reme
"Cuna ynpyroctu. Bec




Tena"

41

JlaGopaTopHas pabora
"OIBITHL,
JIEMOHCTPHUPYIOIINE
3aBUCHMOCTH PACTSKCHHS
(medopmanun) npyKUHBI
OT MPUJIOKEHHOUN CHIIBI"

42

Cuna tpeHus

43

CII0’KE€HUE CHIIL.
PaBHoOpelicTByrOIIAs cHita

44

Pemrenne 3ama4d mo reme
"CnoxeHue CHIl.
PaBnonelictByromas cuia”

45

Perttenne 3agau mo reme
"BzaumoeiicTBue Te.
Cuibel B MexaHuke"

46

Pemenue 3agau no reme
"Cuna tpenus". Ypok-
HCCIIE0BAHUE 110 TEME
"UccnenoBanue
3aBUCUMOCTH CHUJIbI TPEHUS
OT TUTOMIA/IH
CONPUKOCHOBEHUA"

47

JIaGoparopHas paboTa
"OIEBITHL,

J€MOHCTPUPYIOILIHE




3aBUCUMOCTD CUJIbI TPEHUS
CKOJIbXKEHUS OT CHJIBI
JIaBJICHUS U XapakTepa
COTIPUKACAOLIUXCS
MoBepxHOCTE"

Pemenue 3agay no teme

48 "BzanMoaencTeue Tell.
Cunbl B Mexanuke"
KonTponbHas padota no

49 TeMe "B3aumonencraue
Ter"

50 JlaBiieHre TBEPIBIX TEI
YPOK-3KCIIEpUMEHT

51 "Cnioco0OsI omnpeiesieHus
JaBJIEHUS TBEpAOTrO Tena'
Ypoxk-uccienoBanue

52 "3aBUCHUMOCTD JaBJIEHUSI
rasa oT TemrnepaTyps”

53 JlaBieHue KUAKOCTEN U
ra3os. 3akoH Ilackans

54 IIneBMaTHueckue
YCTPOMCTBA

55 3aBUCHUMOCTE JTaBICHUS
KHUJKOCTH OT TITYOUHBI

56 I'mapocraTnueckuit

napajiokc




57

VYpok-nipoekt "U3yuenue
coo0mIaIMXCsl COCy10B"

58

VYpoxk-koHpepeHuus
"T'unpaBnuueckue
MEXaHU3MbI"

59

Hcnonb30BaHne BEICOKUX
JIABJICHUI B COBPEMEHHBIX
TEXHOJIOTUSIX

60

Pemrenne 3ama4d mo reme
"JlaBeHUE KUAKOCTH"

61

ATtMmocdepa 3emnu u
MPUYUHBI €€
CYLIECTBOBAHHUS

62

Ypoxk-uccienoBanue
"[IposiBnenue neicTBus
aTMoc(epHOro AaBaeHUs"

63

N3mepenune armocdepHoro
nasneHus. OMbBIT
Toppuuennu

64

3aBUCUMOCTh
aTMOC(EepHOTO TaBJICHUS
OT BBICOTHI HaJ YPOBHEM
Mopsi. [Ipubopsr s
U3MEpEeHUs: aTMOC(EpPHOTO
JIaBJICHUS

65

bapomerp-anepoun.




ATmocepHoe naBiieHue
Ha pa3/IMYHbIX BBICOTAX

66

BritankuBaromas cuia.
3akoH Apxumena

67

Pemrenne 3ama4d mo reme
"3akon Apxumena"

68

Ypok-uccienoBaHue
"DKCcIepUMEHTaIbHOE
oOHapyKXeHHEe JeHCTBU
KHUJKOCTHU U Ta3a Ha
MOTPYXEHHOE B HUX TeN0"

69

JlaGopaTopHas paboTta
"OnpeneneHue
BBITAIKABAIOIIEH CUJIIBI,
JIEWCTBYIOILIEH HA TEJO,
MOTPY>KEHHOE B KUJKOCTB"

70

IInaBanue Texn

71

JIaGoparopHas paboTa
"UccnenoBanue
3aBHCHMOCTH Beca Teja B
BOZIE OT 00beMa
MOTPY>KEHHOU B AKHUJKOCTh
yacTH Tena”

72

BosnyxorutaBanue.
[ImaBanue cynos

73

Pemienue 3amad mo teme




"3akoH Apxumena.
VYcnoBus minasanus ten"”

74

Pemenue 3amad mo teme
"JlelicTBHE KUIAKOCTH U
ra3a Ha OTPy>KEHHOE B
HHUX Teno"

75

YPOK-TIPOEKT
"KoHcTpyupoBanue
apeoMeTpa WM JIOJAKU U
onpeereHue
rpy30noabEMHOCTH"

76

IloaroroBka k
KOHTpPOJIbHOM paboTe 1o
teMe "JlaBieHue TBEpAbIX
Teq, JKUAKOCTEH 1 ra3oB"

77

KonTponbHas padota no
teMe "JlaBieHue TBepAbIX
Teq, )KUAKOCTEN U ra3oB"

78

Mexanuyeckas pabora

79

MormHocTh

80

Pemenne 3anay Ha
orpeienieHue paboThl U
MOIITHOCTH

81

PaGora cuibl TSKECTH U
CHWJIBI TPEHUS

82

Perenue 3aga4 mo reme




"PaboTa CUIIbI TSKECTH U
cwiIbl TpeHus"

83

Ypoxk-uccienoBanue
"Pacuét MmoniHoCTH,
pa3BUBAEMOM IIPU MOBEME
1o JiecTHHIe"

84

[IpocTeie MexaHU3MBbI

85

MowmenTt cunsl. [IpaBuno
MOMEHTOB

86

JlaGopaTopHas paboTta
"N3yueHue npaBuia
phlyara aJis MoJABM>KHOTO U
HENOJABUXHOTO OJIOKOB"

87

"3onoroe npasuio"
MEXaHUKU

88

YPOoK-IpOEKT
"[IpoexkTupoBanue
IIOJINCIIACTOB € 3aJJaHHBIMU
napaMmerpamu’

89

VYpok-koHpepeHus
"IIpocThie MEXaHU3MBI B
OBITY, TEXHUKE, )KUBBIX
oprausmax"

90

Koaddunuent noneznoro
JEWCTBUS MPOCTHIX
MEXaHU3MOB




91

JIaboparopHast pabota
"Onpenenenue KIT/]
MOJIBYKHOTO H
HENOABMXHOTO OJIOKOB"

92

Mexanuyeckas SHEpIusl.
Kunernueckas u
MIOTEHIIMAJIbHAS SHEPT U

93

3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTrUun

94

YPOK-3KCIIEPUMEHT
"DKcnepruMeHTalIbHOE
OIpEIEIICHUE U3MEHEHUS
KMHETUYECKOU U
MTOTEHIIMATIBbHON SHEPTUU
IIPY CKaTBIBAaHUU TeJIa 10
HAKJIOHHOH TIOCKOCTH"

95

ITonroroBka K
KOHTpPOJIbHON paboTe 1o
teme "PaboTa 1 MOIIHOCTb.
Oneprus"

96

KonTponbhas pabota no
teMe "PaboTa 1 MOIIHOCTS.
Oneprus"

97

PabGora ¢ TekcTamu 110
TeMe "MexaHnuyeckoe
nBmxkeHne"




Pabora ¢ Tekcramu o
98 teme "CTtpoeHue
BelrecTna"

99 PaGora ¢ Tekcramu 1o

teme "Cunsl B mpupoje”

PabGota ¢ Tekcramu 1o
100 teme "JlaBieHne TBEPABIX
Tel, )KUAKOCTEN U ra3oB"

101 PaGora ¢ TexcTamu o
teme "Dueprus"

PaGora ¢ TexcTamu o
102 teme "IIpocThie
MEXaHU3MBI"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

23




8 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

OCHOBHBIE ITOJIOKEHHS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU U UX OIBITHBIE
MOJATBEPKICHUS

Macca u pazmep aTOMOB U
MOJIEKYT

Mogesnu TBepaoTo, KUAKOTO U
ra3o00pa3HOro COCTOSTHUM
BEIIIeCTBA

VYpok-koHpepeHus
"Kpucrannuueckue n
amop@usle Tena. ['paden.
[Tonmy4yeHne NCKYCCTBEHHBIX
anMaszoB"

CMauuBaHue 1 KalmWJUIIPHOCTD.

HOBCpXHOCTHOC HaTsXKCHHUC

TennoBoe pacmmpenne u
cKatue

TemnoBoe IBUKEHHUE.
Temmneparypa




TemneparypHble IIKaJIbI

BHyTpeHHsIs SHEPIUS U
CcocoObl €€ U3MEHEHUS

10

Buapl Teronepenaun

11

VYpoxk-koHpepeHuus
"Hcnonp30BaHme TETUIOBBIX
CBOIMCTB BEILIECTB 1 MaTEPHAIIOB
B LIEJISIX DHEprocoepexeHus"

12

KonnyecTBo TEIIOTEI.
VenpHas TEMIOEMKOCTD

13

Ypok-uccnenosanue "[Ipoepka
TUIIOTE3bI JIMHEMHOMN
3aBUCUMOCTH JIJIUHBI CTOJIOMKA
XKHUJIKOCTU B TEPMOMETPUYECKON
TpyOKe OT TemrepaTypbl"”

14

VYpaBHeHUE TEIIOBOTO OaaHca.
TemnooOMeH U TEII0BOE
paBHOBecue. 3akoH HproToHA—
PuxMmana

15

JlabopaTopHas pabota
"UccneqoBanue ABJICHUS
TEMI000MeHa P CMEITUBAaHUT
XOJIOAHOW U Tropsiueit Boabl"

16

Pemrenue 3agad mo reMme
"Temmo00MeH U TEILIOBOE
paBHOBecHe"




17

JIaboparopHast pabota
"OnpeneneHue KOJIM4ecTBa
TEIUIOTHI, TOJIyY€HHOTO BOJIOM
IIpH TEIJIO0OMEHE C HarpeThiM
METAUTNYECKUM HIIUHIAPOM"

18

IInaBnenue u oTBepIeBaHUE
KPUCTAJJINYECKUX BELIECTB.
VY nenbHas TEIUIOTA IIaBICHUS

19

Pewenne 3amau o reme
"[lnaBnenue U OTBEpACBaHUE
KpUCTAJUIMYECKUX Ten"

20

JIaboparopHast pabota
"Onpenenenue yaenabHOMU
TETUTOTHI TIJIaBIICHHS JTbaa"

21

Ypoxk-uccienoBanue
"CpaBHeHHUE TTPOLIECCOB
IJIaBJIEHUS KPUCTAIITMYECKUX
T€J U pa3MArdeHus Mnpu
HarpeBaHuu aMoOp(QHbIX Ten"

22

[TapooGpa3zoBanue u
KoHAeHcauus. Mcnapenue

23

Kunenne. Y neapHas Temiora
napooOpa3oBaHusl.
3aBHUCHMOCTB TEMITEPATYPhI
KHUIIEHUSI OT aTMOC(EepHOTO
JIaBJICHUS




24

Pewenue 3amad o reme
"[TapooOpazoBanue U KUMeHue"

25

Ypoxk-uccienoBanue
"OOBsICHEHHE 3aBUCUMOCTH
TEMIIEPATYPhI KUTICHUS OT
nasiieHus"

26

HacsbieHHbIi u
HEHACBILLICHHBII nap.
Bnaxnocts Bo3myxa

27

Bnaxxnocts Bo3nyxa u eé
m3mepenue. Jlaboparopuas
pabota "Onpenencane
OTHOCUTCILHOM BIAXXHOCTH
BO3yXxa"

0.5

28

Perenue 3agay mo reme
"Baxuocts"

29

Pemenue 3amau u aHanu3
CUTYallHil, CBA3aHHBIX C
SIBJICHUSIMU UCTIAPEHUS U
KOHJICHCAINH

30

3Hepr1/151 TOILJIMBA. Y AelIbHAs
TEIJIOTa CrOpaHuA

31

[TpuHIHIB pabOTHI TETIIOBBIX
IBUrareiaei

32

[TapoBas TypOuna. [IBurarens
BHYTPEHHETO CTOPAHHUS




33

KII/ TermoBoro nBurarens

34

Pemenne 3agau mo teme "KII/]
TEILUIOBOTO ABUraTENII"

35

Ypok-koupepennus "TermnoBbie
JIBUTATEIIN U 3alllnTa
OKpy>Karoleu cpenbl”

36

Tennosbie IIOTCPHU B TCINIOCECTAX

37

3aKOH COXpaHEHUS U
[IpeBpalleHus DHEPTUU B
MEXaHMYECKUX U TEILUIOBBIX
nporeccax

38

IToaroroBka K KOHTPOJIBHON
pabote mo Teme "TemnoBsie
sBneHust. MI3menenue
arperaTHbIX COCTOSIHUI
BeliecTa’

39

KonTponbhas padbota no teme
"TemnoBble IBICHUS.
H3meHeHue arperatHbIx
COCTOSHUM BemecTna"

40

DnekTpusanus tei. /[Ba poaa
3aps/i0B

41

Ypoxk-uccienoBanue
"UccnenoBanue criocodoB
pa3INYHBIX BEIIECTB
Had3JIEeKTPU30BBIBATHCS "




42

B3anMozeincTere 3apsyKkeHHBIX
ten. 3akon Kynona

43

DNeKTpruYecKoe moJie.
Hanpsix€nnocTth
JIEKTPUYECKOTO I1OJIA.
[IpuHnun cyneprno3unumn
3IEKTPUUECKUX MOJIEeH

44

Hocurenu snexkrpuueckux
3apsA70B. DJIEMEHTApHBIN 3aps.
Crtpoenue atoma

45

3aKOH COXpaHEHUS
AIIEKTPUYECKOT0 3apsaa

46

[IpoBOHUKY, TUITEKTPUKHU U
MOJYTPOBOIHUKH

47

VYpoxk-koHpepeHuus
"OnexTpuzanus B
IIOBCEIHEBHOM JKU3HU"

48

Pertenne 3agau mo reMme "3akoH
COXpaHEHUs JIEKTPUUECKOTO
3apsaga"

49

DIJIEKTPUYECKUH TOK.
HcTouHnKky 37€KTpUYeCcKOro
TOKa

50

Ypoxk-uccienoBanue
"UccnenoBanue IeHCTBUSI
AIEKTPUUYECKOTO MOJISI HA




MIPOBOJIHUKY U JIUDJIEKTPUKH"

51

DJIEKTPUYECKUH TOK B METajliax

52

DJIEKTPUUYECKUIN TOK B
KHUJKOCTSAX U razax

53

DneKkTpuyecKas 1enb

54

Cuna Toka. AmMnepmerp

55

DIEeKTPUUYECKOE HAIIPSIKEHUE.
BonsTmeTp

56

JIaboparopHas pabora "Coopka
Y UCIIBITAaHUE DJICKTPUUSCKOU
LENU MOCTOSIHHOTO TOKa"

57

3aBUCUMOCTH CHJIBI TOKA OT
HanpsbkeHus. 3akoH OMma a1
ydacTka 1enu

58

JlabopaTopHas pabota
"HccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, IPOTEKAIOIIETO
qyepe3 pe3nucTop, oT
HanpsDKEHUs Ha pe3ucTope U
COIIPOTHBIIEHUS pe3ucTopa”

59

DnexTpuuecKoe
CONIPOTUBJICHHUE. Y IEJIBHOE
COINIPOTHBIIEHUE

60

JlabopaTopHas pabota
"OnpezneneHue yIeIabHOTO
COMPOTHUBIIEHUS MPOBOAHUKA"




61

Pemenue 3agau no reme
"DJIeKTpUUECKOe
COIPOTHUBIICHUE. Y IETbHOE
COnpoTHUBIICHHE"

62

Permrenne 3agaua mo reme "3akou
OmMma

n

63

IlocaenoBaTenbHOE U
napajuieTIbHOE COCTUHEHUS
HpOBOI[HI/IKOB

64

JlaGopaTopHas paboTta
"[IpoBepka mpaBuIa CIOKEHUS
HaIpsHKEHUN IIPU
I10CJIEI0BATEIHLHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

65

Pemenne 3amad mo tTeme
"IlocnemoBaTeabHOE U
napajuieTbHOE COCTUHEHUS
MIPOBOTHUKOB"

66

JlabopaTopHas pabota
"[IpoBepka mpaBuia JJIs CUITBI
TOKa MPH MapajuIeTEHOM
COEIMHEHUH PE3UCTOPOB"

67

Pemenue 3agau Ha npuMEHEHNE
3akoHa OMa JJ1 pa3InyHOrO
COEMHEHUS POBOIHUKOB

68

O/1C u BHYTpeHHEE




COHpOTI/IBJ'IeHI/Ie HNCTOYHHKA
TokKa. 3akoH OMa I IIOJTHON
e

69

Pemenue 3agau mo teme "D]1C,
BHYTpPEHHEE COMPOTUBIICHHUE
HCTOYHHUKA TOKa. 3akoH OMa
JUIA TIOJTHOH 1iermu’”

70

JIaboparopHast pabota
"Onpenenenne IC u
BHYTPEHHETO CONPOTHUBIICHUS
HMCTOYHHKA TOKA"

71

[TpaBuna Kupxroda

72

JlaGopaTopHas paboTta
"IIpoBepka nmpasmi1 Kupxroga"

73

VYpok-uccnenosanue "Mzydyenne
BOJIBT-aMIIEPHBIX
XapaKTEPUCTUK HEIMHENHBIX
3JIEMEHTOB"

74

Pab6ora SJICKTPHUYICECKOI'O TOKA.
MoOIIHOCTB DJICKTPHUICECKOTO
TOKa

75

JIaGoparopHas paboTa
"Onpenenenue paboThl U
MOIITHOCTH 3JIEKTPHUECKOTO
ToKa"

76

3akoH Jlxoyns-Jlenua.




[ToTpeOuTenu 371eKTPUIECKOTO
Toka. KopoTrkoe 3ambikanne

7

VYpoxk-koHpepeHuus
"OOBSICHEHHE U TIPUHIIUTT
JIEUCTBUS TOMAITHUX
ANIEKTPOHArPEBATEIIbHBIX
npudopoB"

78

IToaroroBka K KOHTPOJIBHON
pabote 1mo Teme
"DJIeKTpUUECKHUE 3aPSb.
3apsiKeHHbIE TeNla U UX
B3auMoaercTBUA. I10CTOSIHHBIN
AJIEKTPUYECKUM TOK"

79

Kontponbnas paboTa mo teme
"DneKkTpuuecKue 3apsbl.
3apshKEHHBIE TeJla U UX
B3auMozeucTBuUsA. [10CTOAHHBIN
ANEKTPUYECKUH TOK"

80

IlocTosTHHBIE MAarHUTHI.
MarnuTtHoe 1moje 3eMIIH U €ro
3HAYCHUC JIA )KU3HHU Ha 3emite

81

Ypok-uccnenosanue "M3yuenne
MarHMTHOTO OIS HOCTOSHHBIX
MarHuToOB MIPH UX 00bETUHEHUT
U pazaeneHuu. Buzyanuzanus
1OJIST TOCTOSIHHBIX MAarHUTOB"




82

OmnsIT Opcrena. MarautHoe
I10JI€ 3JIEKTPUYECKOr0 TOKa

83

OneiT AMnepa. MarautHoe
I10JI€ KaTyIIKHU C TOKOM.
[IpumeHeHue 1eKTPOMarHuToB
B TEXHHUKE

84

Cuna Ammnepa u onpeeneHue
€€ HallpaBJICHUS

85

Pemenue 3amau nmo teme "Cuna
Awmriepa u onpenencHue e
HamnpaJyieHus"

86

DNEeKTpOoABUTATEND
MIOCTOSIHHOT'O TOKa.
Hcnonp3oBanue
3JIEKTPOJIBUTATENCH B
TEXHUYECKHUX YCTPOMCTBAX U Ha
TpaHCHOPTE

87

JlabopaTopHas pabota
"N3yuyenue neiicTBus
MarHMTHOTI'O TOJIS Ha
ITPOBOJIHUK C TOKOM"

88

VYpok-koHpepeHus
"[IpakTHUecKOe IPUMEHEHHE
AJIEKTPOJBUTATENCH"

89

JIaGoparopHas paboTa
"KoHcTpynpoBaHue U U3yyeHue




paboThI AeKkTpoaBUTaTENS"

90

JlaGopaTopHas pabora
"N3mepenue KI1/]
3JIEKTPOJIBUTATENBHOMN
yCTaHOBKH"

91

OnbiTel Papazes. 3aKoH
3JIEKTPOMArHUTHON MHIYKITUH.
[IpaBuio Jlenna

92

Ypok-uccienoBanue
"UccaenoBanue N3MEHEHUH
3HAYEHMsS ¥ HAIPABIICHUS
WHIYKIIMOHHOTO TOKa"

93

Pemenue 3amau nmo teme "3akoH
AJIEKTPOMArHUTHON WHIYKITUH.
[TpaBumno Jlenma"

94

Onexrporereparop. CriocoOsl
MIOJIYYEHUS DIIEKTPOIHEPTUU

95

VYpoxk-koHpepeHuus
"DneKkTpocTaHIU Ha
BO300HOBIISIEMBIX HCTOYHUKA
sHepruu. [IpoGneMbl H5KOTOTHH.
TormBHEIE AIEMEHTHI 1
aneKTpomMoouIu"

96

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme
"DJIeKTpOMarHuTHHIE SIBJICHUS"




97

KonrponsHas pabora
"DJIeKTpOMarHuTHbIE SIBJIECHUS"

98

Pabora ¢ TekcTamu o teme
"TertoBble ABIcHUSA"

99

PaGora c TekcTamu 1o Teme
"DneKTpuuecKue 3apsbl.
3apspKeHHBIC Tea U UX
B3auMoeiicteue"

100

PaboTa ¢ TekcTaMH 110 TEME

"ITocTOSIHHBIN ANEKTPUUECKUI

TOK"

101

Pabora ¢ Tekcramu o TeMe
"MarguTtHble SBiaeHus"

102

Pabota ¢ Tekcramu no Teme
"DneKTpOMarHuTHasI
UHIYyKUIUS"

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

102

22.5




9 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

MexaHn4ecKoe JBHKEHUE.
MatepuajabHas TOYKa.
Croco0bl OITMcaHus
MECXAaHHUYCCKOI'0O ABUKXCHUS

Cucrema oTcyera.
OTHOCHUTEILHOCTD
MEXaHUYCCKOT'O IBUKCHUA

BeKTOpHHe BCJINMYHNHBI,
orepanru ¢ BEKTOpaMu,
IMPOCKIOHU BEKTOPOB

Panuyc-Bextop
MaTepUaIbHON TOUKH,
IepeMEILECHUE Ha
MIOCKOCTH

PaBHOMepHOE
MPAMOJIMHENHOE JIBUKECHUE

Pemrenue 3agad mo reMme
"PaBHOMEpHOE
MIPSIMOJIMHEMHOE
nBIOKeHHE"




HepasHomepHoOe
MIPSMOJIMHEMHOE
nerkeHue. Cpensss u
MI'HOBEHHAsl CKOPOCTb Tella
IIPY HEPaBHOMEPHOM
JBUKCHUH

JlaGopaTopHas paboTta
"OmnpeneneHue cpeaHen
CKOPOCTH CKOJIBKCHHS
Opycka Wi BHKEHUS
apuKa o HakJIOHHOH
MIJIOCKOCTH

PaBHOyCcKOpeHHOE
MIPSAMOJIMHEMHOE
JBH>KEHUE. Y CKOpEHUE

10

Ckopoctb
PaBHOYCKOPEHHOI'O
MPSAMOJIMHENHOT O
neuxenus. ['padux
CKOpPOCTH

11

Pemrenue 3apau o reme
"CkopocThb
PaBHOYCKOPEHHOT'O
MIPSMOJIMHENHOT O
NBIDKEeHN "

12

IIepememenue npu
PaBHOYCKOPEHHOM




MPSMOJIMHETHOM
JBUKCHUH

13

JIaboparopHast pabota
"OnpeneneHue yCKOpeHus
TeNa MpH
PaBHOYCKOPEHHOM
JIBYDKEHUH 110 HAKJIOHHOU
IJI0CKOCTH"

14

Pemenue 3agau no reme
"[lepemenienue npu
PaBHOYCKOPEHHOM
MPSAMOJIMHEHHOM
NBIKeHUN"

15

JlabopaTopHas pabota
"UccnenoBanue
3aBUCHUMOCTH MTYTH OT
BpPEMEHH MPU
PaBHOYCKOPEHHOM
NBIDKEHUN 0€3 HaYyaILbHOH
ckopoctu"

16

I'paduueckas
MHTEPIIpETALNS
YCKOPEHHUS, CKOPOCTH,
MIPOMIEHHOIO ITYTH U
MepEMEICHUS IS
MPSMOJIMHENHOT O
JBUKECHUS




17

Pemenune 3amad mo tTeme
"I'paduueckas
UHTEpHpeTalus
YCKOPEHHUSI, CKOPOCTH,
MPOUJIEHHOTO yTH U
NepeMeIeHUs s
IIPSAMOJIMHENHOT O
IBIOKeHUA"

18

YckopeHnue cBOOOTHOTO
nagerus. OnblTel [ anuies

19

Pemrenne 3ama4d mo reme
"YckopeHue cBOOOIHOTO
nageHus"

20

JIBr>keHue Tena,
OpOLIEHHOTO MO/ YIJIOM K
TOPU30HTY

21

Pewmenne 3amnau o reme
"JIB>KeHue Tena,
OpOLIEHHOTO MO/ YIIIOM K
TOpPU30HTY"

22

JlabopaTopHas pabota
"HccnenoBaHue OBKEHUS
Tena, OPOLIEHHOTO MO/
yIJI0M K TOPU30HTY"

23

Pemrenue 3agad mo reme
" JIBM>KeHHE MO/




JEUCTBUEM YCKOPEHUS
cB0OOHOrO NaieHus"

24

JIBr>KEHHE 110 OKPYKHOCTH

25

Jluneitnas u yriosas
CKOpPOCTb, IEPUOJT U
JacTtoTa

26

CKOpoOCTb U yCKOpEHHE
MIPH IBHYKEHHUH 10
OKPYKHOCTH

27

Pemenue 3aau o teme
" JIBMKEHUE 110
OKpy>kHOCTH"

28

VYpoxk-koHpepeHuus
"Pacrio3HaBanue u
MpUOIHKEHHOE OTMCaHUe
pa3IMYHBIX BUJIOB
MEXaHUYECKOTO
nBIOKeHnA"

29

IToaroroBka K
KOHTPOJIbHOM paboTe 1o
Teme "MexaHnueckoe
NIIBIDKEHNE U CIIOCOOBI €70
omcanus"

30

KonTponpHas pabota mo
TeMe "MexaHH4eCKOe
NIIBIDKEHNE U CIIOCOOBI €T0




onucauus"

31

[Tepsriii 3akoH HproTOHA.
Bexkrop cuibl

32

Bropoii 3akon HeroToHa.
PaBHOelicTBYIOIIAs cHJla

33

Tpetuii 3akon HerotoHa.
Cynepro3unus cui

34

Cuna ynpyroctu. 3aK0H
I'yka

35

Pemrenue 3agad mo reMe
"Cuna ynpyroctu"

36

JlaGopaTopHas paboTta
"UccnenoBanue
3aBHCUMOCTH CHJIBI
YIOPYTOCTH, BO3HUKAKOLIEH
B IIPY)KWHE, OT CTETIEHU
nepopMauu NpyKUHbI"

37

Cuna tpeHus.
Koadpdunnent tpenus

38

JIaGoparopHas paboTa
"Onpenenenue
Koa¢duLeHTa TPEHUS
CKOJIbXEeHUS"

39

JIaGoparopHas paboTa
"UccneqoBanue
3aBHCUMOCTH CHJIBI TPEHHS




CKOJIbXKEHUS OT CHJIbI
HOPMAaJIBHOTO JIaBlieHus"

40

JIBr>KEHUME TEI IO
OKPY>KHOCTH IO
JIENCTBUEM HECKOJIBKUX
cun

41

3axoH bepHyiau u
MOABEMHAS CHJIA KPbLJIa

42

Ypok-koH(bepeHus
"CoBpeMeHHbIE
JieTaTebHBIC aIIapaThl,
CyJla Ha MTOABOIHBIX
KpPBUIBSIX, aHTUKPBLJIO HA
CKOPOCTHBIX aBTOMOOUJISIX.
JIBm>xeHue moes3a Ha
MarHuTHOM nojymke"

43

CuJia TSOKECTH U 3aKOH
BCEMHUPHOTO TATOTEHUS

44

JIBr>KeHUE Tea BOKPYT
IPaBUTALIMOHHOTO LIEHTPA.
[IepBas kocmuueckas
CKOPOCTH

45

HeBecomocTs 1
Meperpy3Ku

46

PaBHOBECHE MaTepuanbHOU
TOYKHA. AOCOJIFOTHO




TBEPIOE TEIIO

47

MowmenT cuibl. [IpaBuio
MOMEHTOB

48

VYpok-uccienoBaHue
"Onpenenenue neHTpa
TSDKECTH Pa3JIMYHbIX TEN"

49

Nmnynsc tena. M3menenune
uMIyibsca. IMmynsc cuisl.
Yipyroe u HEynpyroe
B3aMMOJEHCTBUE

50

3aKOHBI H3MEHECHUS U
COXPAHCHUS UMITYJIbCa

51

PeakTuBHOE NBUKEHUE

52

Pemenue 3anau mo teme
"3aK0H cOXpaHEHUS
nMITynbca. PeaktnBHoe
nBIOKeHne"

53

Mexanunyeckas padborta u
MOIIHOCTH

54

Pabota cuibl TsKECTH,
CHUJIBI YIIPYTOCTU U CHJIBI
TpeHUs

55

JIaGoparopHas paboTa
"OnpezneneHue padoThI
CHJTBI TPEHUS TIPH
PaBHOMEPHOM JBIKEHUH




T€J1a 10 TOPU30HTAIBLHON
nosepxHoctu"

56

CBs13b 5Hepruu U paboThl

57

JlaGopaTopHas pabora
"Onpenenenue paboThl
CHWJIBI YIPYTOCTH MpU
MoABEME TPy3a C
HCIOJIb30BAHUEM
HEMOJIBIYKHOTO U
MOABUKHOTO OJIOKOB"

58

[ToTrenumanpHas SHEpPIrUst

59

Kunernueckas sueprusi.
Teopema 0 KWUHETUYECKOM
SHEpPruu

60

3aK0H U3MCHEHHS U
COXpPAHCHUA
MEXaHU4YEeCKOH SHEPIUn

61

Pemenue 3ana4 no reme
"3aKOHBI U3MEHEHUS U
COXPaHEHHUS
MeXaHU4YecKoi 3Heprun"

62

ITogroroska k
KOHTPOJILHOHM paboTe 1o
teme "B3aumoneiicteue
TeN. 3aKOHBI COXpaHeHus"

63

KonrtponsHas pabora no




teme "B3aumoneiictue
TeN. 3aKOHBI COXpaHeHus"

64

KonebarenpHoe IBUKECHHE.
OcHoBHBIC
XapaKTePUCTHKU
Kos1e0aHui: Iepuon,
4acToTa, aMIUIUTY/Ia

65

MaremaTudeckuii 1
MPYXUHHBIA MasSTHUKH.
JIaboparopHast pabota
"UccneqoBanue
3aBUCUMOCTH TIEPHOJIa
KojeOaHuil Tpy3a Ha HUTH
OT JJIUHEI HUTH"

0.5

66

JIaGoparopHas paboTa
"HccnenoBanue
3aBHCUMOCTH NIE€pHO/Ia
KoJIe0aHUH TPY>KUHHOTO
MasTHHKA OT Macchl rpy3a”

67

I'apmoHnueckue
KoJie0aHus

68

JIaGoparopHas paboTa
"N3mMepeHue yCKOpeHHUs
CBOOOHOIO NajieHus"

69

3aTyxaromue KojieOaHusl.
BeiHyX1€HHBIE




kosebanus. Pesonanc

70

[peBparieHue sHEPruu
pH KoJiebaTeThbHOM
JIBIKCHUU

71

VYpok-ucciaenoBanme
"[IpoBepka
HE3aBUCHMOCTH MIEPUOJIa
KoJieOaHu# rpys3a,
MTOJIBEIICHHOTO K JICHTE, OT
Macchl rpysa"

72

Mexannueckre BOJHBI:
MPOJOJIbHBIE U
MOIEpPEYHbIE

73

CBolicTBa MEXaHUYECKUX
BOJIH. JITMHA BOJTHBI U
CKOPOCTB €€
pacrpocTpaHeHus

74

Ypoxk-uccienoBanue
"Habmtoienue
UHTEpPEepEeHIuH U
T pakuy BOJH Ha
MMOBEPXHOCTU BOJBI"

75

VYpok-koHpepeHus
"MexanndyecKkue BOJTHEI B
TBEPAOM TEJIE.
CelicMuyecKkyue BOIHBI"




76

3ByK. Pacripoctpanenue u
OTpa)KCHHE 3BYyKa

7

Pemenue 3agay no teme
"3ByK"

78

VYpok-uccienoBanue
"DKCepUMEHTAIbHOE
OIpe/ieJICHUE IPaHMUIL
YaCTOTHI CJIBIIITMMBIX
3BYKOBBIX KoJieOaHui"

79

I'pomkocTh 3ByKa u
BBICOTA TOHA.
AKyCTHUYECKUI PE30HAHC.

80

VYpok-ucciaenoBanue
"Habmtonenue u
00BsICHEHHE
aKyCTHYECKOTO pe3oHaHca"

81

Nudpa3Byk u ynbTpa3BykK.
Kondepenuus

"W cnoip30BaHue
yIIBTPa3ByKa B
COBPEMEHHBIX
TEXHOJIOTHSX"

82

DJIEKTPOMArHuTHOE TOJIE U
OJICKTPOMAarHuTHBIC BOJIHBL

83

CaoiicTBa
3HeKTpOMaFHI/ITHBIX BOJIH




84

VYpoxk-koHpepeHuus
"[MIkana
AJICKTPOMArHUTHBIX BOJIH.
Hcnonn3oBanue
AJICKTPOMArHUTHBIX BOJIH
JIJI1 COTOBOM CBS3H.
Panmonokamms.
Kocmuueckas cBsi3pb "

85

Pemenue 3aJa4 Ha
OIpCACIICHUC YaCTOThI U
JJINHBI SHGKTpOMaFHHTHOﬁ
BOJIHbI

86

DNeKTpOMarHuTHas
npupona ceera. CKOpocTh
CBETa

87

BonHoBrIe cBoMcTBa cBETA:
uHTepepeHIus u
T paKIus

88

J'Iyquaﬁ MOICIIb CBCTAa U
reoMeTpru4vceCKas OITHKA.
Hcrounuku cBeTa

89

[IpssMonuneiHOE
pacnpoCcTpaHEHHUE CBETA.
3armenusa Comnnua u JIyHsl

90

3aKOH OTpa)KEHHS CBETA.
[Timockoe 3epkaiio




91

ITocTpoenue
M300pakeHUH,
c(OpMHUPOBAHHBIX
3epKajioM

92

IIpenomiieHue ceera.
3aKOoH MPEJIOMIIEHUS CBETA.
ITonmHOE OTpaXkeHue cBeTa.

93

JIaboparopHast pabota
"UccrnenoBanue
3aBUCHMOCTH yTJia
MPEJIOMJICHHUS OT yriia
MaJICHUs] CBETOBOT'O JIydya
Ha TPAHUIE «BO3JIYX-
CTEKIION"

94

Ypoxk-uccienoBanue
"AHanu3 U 00bsICHEHHE
ONITUYECKOT0 MUpaxa"

95

VYpok-koHpepeHus
"Mcnonp30BaHKuE IMOJTHOTO
BHYTPEHHETO OTPAKEHUS:
CBETOBOJIEI,
OIITHKOBOJIOKOHHAS CBA3b"

96

JInn3za, X0 1y4el B IMH3E

97

®opmyiia TOHKOH JTMH3BI

98

JIaGoparopHas paboTa
"Onpenenenue GOKyCHOTO




pacCTOAHUS U ONITUYECKOMN
CHWJIBI coOMparomeit
JIUH3b!"

99

[Tony4yenue n3o00pakeHuA
C TIOMOIIIBIO COOMparOIIei
U PaCcCEHUBAIOLIECH JIMH3

100

VYpoxk-koHpepeHuus
"[Ipunuun nexcTBus
ONTHYECKUX MPUOOPOB
(MUKpOCKOTI, TEJIECKOTI,
dboroanmapar)"

101

I'ma3 xak onrnueckas
cucremMa. bam3opykocTs U
JaJIbHO30PKOCTh

102

Pasnoxenue Oenoro ceera
B crieKTp. OMBITHI
Hrrorona. CioxeHue
CHEKTPAILHBIX I[BETOB.
Jlucnepcus cBeTa

103

YPpOoK-IpaKkTUKyM
"HaGmronenue u
00BSICHEHUE OMBITOB TIO
pa3noKeHuIo OEeoro cBeTa
B criekTp. [lomyuenue
6esoro 1BeTa npu
CJIO’KE€HUHU LIBETOB"




104

Omnsite Pesepdopna u
TUIaHEeTapHask MOJICITh
aTroma

105

IToctynater bopa. Moneins
atoma bopa. Hcryckanue
U TIOTJIOLECHHUE CBETA
aTOMOM.

106

KBantel. Jlu"enyareie
CIIEKTPBI

107

YPpOK-IPAKTUKYM
"HabmroieHue CIIonIHbIX
U JIMHEWYaThIX CIIEKTPOB
U3JIy4yeHUs U UcIycKaHus"

108

PanunoaktuBHOCTH. Alb(da-
, 6eTa- U raMMa-u3Iy4eHUs

109

Crpoenue aTOMHOTO siipa.
Hyxnonnas moaens
aTOMHOTO si/Ipa

110

PannoakTuBHBIC
npespatieHus. M3oronsl

111

[Iepnon nmonypacnana

112

VYpok-koHpepeHus
"lericTBue
PaauOaKTUBHBIX
W3JIy4YECHHI Ha )KUBbIE
OpraHMU3MBl. 3aluTa OT




pazavoaKTUBHOIO
n3nyyeHus"

113

SnepHble peakuuu.
3aKOHbBI COXPAHEHHUS
3aps10BOr0 U MacCOBOIO
qucen

114

DHeprusi CBSI3u aTOMHBIX
sinep. CBsi3b Macchl U
SHEPTUU

115

Pemenue 3aau o teme
"SI nepHble peaKkIHH.
Dueprusi cBs3u"

116

Peakuuu cunTesa u
nenenus saep. ecrounukn
sHeprun CoJiHIa U 3BE3]T

117

VYpoxk-koHpepeHuus

"SI nepHast SHEpreTukKa.
DKOJIOru4ecKue MpooIeMbl
SJIEpHON PHEPTeTUKH"

118

IToaroroBka K
KOHTPOJILHOHM paboTe 1o
teme "Konebanus u
BOJHEI. CBETOBBIE H
KBaHTOBEIE SABJICHNUA"

119

KonTponbHas pabota mo
Teme "Konebanus u




BOJIHBI. CBETOBBIE U
KBAHTOBBIE ABiIcHUA"

120

Pemrenne pacdeTHsIX 110
teme "MexaHndeckoe
JIBHXKCHHUE"

121

Pemenue pacueTHbIX U
KA4eCTBEHHBIX 3a7a4 110
Teme "B3auMmoneiicTBue

Ter"

122

Pemienue pacueTHbIX U
KaueCTBEHHBIX 3ajay 10
TeMe "3aKOHbI COXpPaHEHHUS
SHEPruM U UMIlyibca"

123

JlabopaTopHbie pabOTHI 1O
TeMme "MexaHndeckoe
nBmkenne"

124

JIaGopatopHble pabOThI IO

TeMme "B3auMmoneiicTBue

Ten"

125

JIaGopatopHble pabOThI IO
teme "[IpocTeie
MEXaHU3MBbI'"

126

Pemienue pacueTHbIX U
KauyeCTBEHHEBIX 3aJ1a4 110
teMe "TermioBble
npouecch”




127

Pemenne pacueTHsIX U
Ka4eCTBEHHBIX 3aa4 I10
TeMe "Bnaxxnoctn"

128

Pemenne pacueTHsIX U
Ka4eCTBEHHBIX 3a7a4 10
teme "KII/] TermoBbIx
nBuUrarenei”

129

Pemenne pacueTHsIx U
KayeCTBCHHBIX 33124 110
TeMe "3aKOHEBI
MOCTOSIHHOT'O TOKa"

130

Pemenne pacueTHsIX U
KaueCTBEHHBIX 3ajay 1o
teme "KIIJI
ANEKTPOYCTaHOBOK"

131

JlabopaTopHbie pabOThI 1O
TeMe "3aKOHBI
IIOCTOSIHHOTO TOKA"

132

JlabopaTopHbie pabOTHI 1O
Teme "CBeToBbI€e ABIICHUA"

133

Pabota ¢ Tekcramu 1o
TeMe "3aKOHBI COXPAaHEHHMS
B MEXaHUKe"

134

PaGora ¢ Tekcramu 1o
teMme "Konebauus u
BOJIHBI"




PaGora ¢ Tekcramu 1o

135 " " 1
teMme "CBETOBBIE SBJICHUS
Pabora ¢ Tekcramu o
136 teMme "KBanrtoBas u 1
sanepHas Gpusnka"
OBIIEE KOJIMYECTBO
136 245

YACOB I10 [TPOTPAMME
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