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[TOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usmke 0a30BOT0 ypOBHS Ha YpPOBHE CPEIHEr0 OOIIETo
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yJbTaTam
OCBOEHHUSI OCHOBHOW 00pa30BaTeNbHON MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETILIUMA TpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoi denepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conepxanue mporpaMMmbl MO (U3MKE HaIpaBieHO Ha (QopmMupoBaHHe
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHpa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTam
OoOy4eHHMs, & TAKXE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4Y€OHBIMH IpeaMeramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEHHsS] (PU3HKU HAa YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (PU3HMKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[IporpamMma no pu3snKe BKIIOYAET:

IUTaHUPYEMBbIE pe3yIbTaThl OCBOEHUS Kypca (pU3uKU Ha 6a30BOM ypOBHE, B
TOM YHCJIE TIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUEHUS;

coJiepkaHue yueobHoro npeamera « @u3uka» mo rogam o0ydyeHHs..

®du3nka Kak Hayka o HambOojee OOIMX 3aKOHAX MPHUPOJBI, BBHICTyMHas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHWM 00 okpyxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomuii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3MYECKHE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIyYEHHUS! HOBBIX MAaTEpHaloB C 3a/laHHBIMU CBOMCTBAMHU M APYTHX.
W3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydJarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIIIOJIHEHUU UMH YUEOHBIX UCCIICOBAHUM.

B ocHOBYy kypca (usuku mjis ypoBHS CpeaHEro o0Imero oOpa3oBaHMs
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MIOCTPOEHUS.

Nnesa nenoctHoctu. B cOOTBETCTBUM € HEM KypC SABISETCA JIOTMYECKU
3aBEPILIEHHBIM, OH COJEPKUT MaTepuai U3 BceX pa3ziesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Nnes renepanuzanuu. B cooTBeTCTBUM ¢ HEW Marepuan Kypca (QU3MKH
oObeaMHEH BOKpYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBisieTcs
dbopMupoBaHUEe MPEACTaBICHUI O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIECTBE U
ToJie.

WNnesa rymanntapusannu. E€ peanuzanus npeamnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TNOTEHIMana (U3MYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA



bu3ukn ¢ pa3BuTHEM OOImeCTBa, a TakkKe C MHPOBO33PEHUCCKUMH,
HPABCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIeMaMHu.

Uness mnpuknagHod HampasieHHocTd. Kypc ¢usuku mpenmonaraer
3HAKOMCTBO C ITUPOKUM KPYIOM TEXHHUYECKHX M TEXHOJOTHYECKUX TMPHIIOKCHUN
W3YUYCHHBIX TEOPUM U 3aKOHOB.

WNnes »SKoNOrM3alMd peanu3yeTcsl IMOCPEACTBOM BBEIEHHUS 3JIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYX ICHUS
po0JIeM palMOHAIBLHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acHOCTH.

Crepx’HEBbIMU 3JIeMEHTaMU Kypca (U3MKUA Ha YPOBHE CPEJHETO OOIIEro
oOpa3oBaHusl SBISAIOTCS (U3MUECKUE TeopuH ((pOopMHUpOBaHUE MPEACTaBICHUN O
CTPYKTYypE MOCTPOCHUSI PU3UUECKON TEOPUHU, POJIU (PYyHIAMEHTAIBLHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX  MPEJCTaBICHUSX O TMPHUPOJE, TpPaHUIIAX
MPUMEHUMOCTH TEOPHUH, JUIA ONUCAaHWUSA €CTCCTBCHHO-HAYYHBIX SIBICHUUA U
MIPOIIECCOB).

CHCTeMHO- e TEIPHOCTHBIN TIOIX0]T B Kypce (DM3UKHU PeaTU3yeTCs MPEXK/Ie
BCEr0 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YYarolUXCsl.
Jns  GazoBoro ypoBHS Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTABHBIX KPAaTKOBPEMEHHBIX OSKCICPUMEHTOB | JIA0OPAaTOPHBIX pPadoT,
KOTOpbIE B IporpaMme 1o (usnke 0ObEeTUHEHBI B OOIIMI CIHCOK YYECHUYECKUX
MpaKkTUYECKUx padoT. BeijeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa30BaTeNbLHOTO TIPOIlecca HUCXOJsd U3 OCOOCHHOCTEW TUJIaHUPOBAHMS W
ocHamieHus kabunera ¢Qusuku. Ilpm osTOM oOecrieunBaeTcs OBJAJCHHE
OOyYaroIMMHUCS YMEHHUSIMU TIPOBOJUTh KOCBEHHBIE M3MEPEHUs, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MIPEIOKEHHBIX THITOTES.

bonbioe BHUMaHWE yAENAETCS PEHNICHUIO PACUETHBIX W KAauyeCTBEHHBIX
3amad. [Ipy 3TOM 119 pacUETHBIX 3a1ad MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJIaHHOHN (DU3UIECKON MOJIEITBIO, TIO3BOJISIOIINE IPUMEHATh N3YUSHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W MHTETpUpPYs 3HAHUS U3
pa3HBIX pasaeioB. J[s KauyeCTBEHHBIX 3a/Ja4 MPUOPUTETOM SIBIISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3MUYECKUX SIBICHUW M TPOIIECCOB B OKPYKAIOIICH
KU3HH, TpeOyromue BbhIOOpAa (U3UYECKOW MOACNU IS CUTYyalMd MPaKTHUKO-
OpUEHTHUPOBAHHOTO XapakTepa.

B cootBerctBum ¢ TpeboBaHusmu DPI'OC COO k wmaTepHalbHO-
TEXHUYECKOMY OOCCIeUYeHHI0 ydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3MKY Ha yPOBHE CPEHETO 001Iero 00pa3oBaHus JOKEH U3Y4aThCsl B YCIOBUSX
MpEeIMETHOrO0 KaOuHeTa (U3WKK WIM B YCIOBUSX HWHTETPHUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYUYHOIro IMKiIa. B kaOuHete (DU3MKU JOJDKHO OBITh
HeoOXouMoe J1abopaTopHoe 0O0OpyJOBaHWE [Ji BBHITIOJHEHUS YKa3aHHBIX B
nporpaMme nmo (pu3MKe yYeHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHHE.

JleMoHCTpalimoHHOE 000pynoBaHue (HOPMUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1o (U3NKE KIIOYEBBIX JIEMOHCTpAIUi s



WCCJICMOBAHMUSI  WM3Y4YaeMbIX  SIBIEHHW W  MPOIECCOB, OMIUPHUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlabopatopHoe 000pyAOBaHUE [JIsi YYEHHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTCs B BUIE TEMAaTHUYECKHX KOMIUIEKTOB M OOECTICUMBACTCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U HU(MPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1IEJIIMH U3y4eHUs] PUUKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dbopMHpoOBaHHWE HWHTEpeca M CTPEMJICHUS OOydYarolMXcs K HaydYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyalIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEJCTaBICHUN O HAYYHOM METO/JIC TIO3HAHUS U (OPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHupOBaHWEe HAYYHOTO MHPOBO33PCHHS KaK pe3yjibTaTa HW3y4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHWEe yMEHUN OOBSCHATH SBJICHHS C  HCIOJIH30BAHUEM
bU3MYeCKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O PO (PU3UKH I Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHue ITUX 1ejieil 00ecTeurnBaeTcs peleHueM CIeayoNuX 3a1a4 B
Iporiecce 3yueHus Kypca (U3uKH Ha YPOBHE CpEIHET0 00IIero oopa3oBaHus:

puoOpeTeHUE CHUCTEMBI 3HAHUM 00 o0mux bu3nIeCKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKJIIOYAs MEXaHUKY, MOJICKYJISIPHYIO
(bU3HKY, STIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPODU3UKY;

dbopMHupoBaHWEe yMEHUN TPUMEHSATH TEOPETUUYECKUE 3HAHUS  JUIA
OoOBsICHEHHUS (PU3WYECKUX SBJICHUN B TPHUPOAC W IS TPHHITHS TPAKTHICCKUX
pEIICHUN B MOBCEIHEBHOW KU3HH;

OCBOEHHE CMOCOOOB pElIeHUs] Pa3IUYHBIX 3a7ad C SBHO 3aJaHHOMU
dbu3nyeckoil MOJEbI0, 3a/lad, MOAPA3yMEBAIOIIUX CAMOCTOSTEIBLHOE CO3JaHue
(bu3nYecKoil MoJIeNu, aJleKBaTHON YCIIOBUSM 3a/1a4H;

NOHMMaHuEe (U3NYCCKUX OCHOB WM TPUHIIUAIIOB JACHCTBUS TEXHHUYECCKUX
YCTPOWCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOITYIO CPEIY;

OBJIAJICHUE METOJAMH CaMOCTOSTEIHHOTO TUIAHUPOBAHUS W TIPOBEICHUS
bU3MYEeCKUX OKCMEPUMEHTOB, aHaIM3a W HUHTEpHpeTanuu  WHGOpMAIH,
OTIpEJICIICHHS TOCTOBEPHOCTH MOJIYYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUU IS PA3BUTHUS YMEHUW IMPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wmsyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETO
oOpa3oBanus orBoauTcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B HezIelo), B
11 kacce — 68 "yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamme 1o (U3MKE NEpPeueHb Ja0OpaTOPHBIX H
MPAKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BbIOOP
NpoBeleHUs] J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HHIUMBUYATbHBIX
O0COOCHHOCTEH 00yJaroIuXCsl.



COHEP)KAHUE OBYUEHN A

10 KJIACC

Paznen 1. ®usuka u METOBI HAYYHOTO ITO3HAHUS.

®uznka — Hayka o npupoje. Hayunble METOABI MO3HAHUS OKPYKAOIIETO
mupa. Ponp 3KcnepuMeHTa W TEOpUM B IIPOLIECCE IMO3HAHUA PHUPOABL.
OKCnepUMeHT B (U3HKE.

MopenupoBanue Gpu3ndecKux sBJICHUN U TpolieccoB. HayuHbie rumnoressl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIbl NPUMEHUMOCTH (DU3UUYECKUX 3aKOHOB.
[IpyHLIMTO COOTBETCTBUA.

Ponb u Mecto pusuku B HOpMUPOBAHUM COBPEMEHHON HAyYHOW KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

JleMoHCTpauuu

AHanoroBble W LHUQPPOBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexannka

Tema 1. Kunemartnka

Mexanuueckoe apmxeHre. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKECHHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienue, CKOpoCTh (CpelHssE CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHE MAaTE€pUAJIbHOW TOYKH, MX IMPOEKIUH Ha OCH CHUCTEMBl KOOPIHHAT.
CnoxeHue nepeMeIIeHuil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPsIMOJIMHEWHOE NBIKeHue. [ 'paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHUS, IYyTH U IEpeMELICHUS
MaTepUaJIbHONW TOYKH OT BPEMEHHU.

CBobosHOE TasieHne. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuneiinoe nBwxkeHue. JIBW)KEHHE MaTEpUAJIbHOM TOYKH IO
OKPYHOCTH C MMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0OBasi CKOPOCTb, JIMHEWHAS
ckopocTk. [lepron u yacrora oOpamienus. LleHTpocTpeMHUTENIbHOE YCKOPEHHUE.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIHJIOMETD,
JBUKEHUE CHAPSA0B, LIETTHbIE M pEMEHHBIE TIEpEIayuu.

JleMoHCcTpauuu

Mopneinb CUCTEMBI OTCU€Ta, WJUTIOCTPALIHS KHHEMaTHYECKUX
XapaKTEPUCTHUK JABUKCHHUS.

[IpeoOpa3oBaHre ABMXKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenue nBrkeHUs Tena, OPOIIEHHOTO MOJ YIJIOM K TOPH30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHHUS.

HamnpaBnenue ckopocTy pH IBHKEHHUH 110 OKPYKHOCTH.

VYyeHnueckuil SKCIepUMEHT, J1a00paTOpHbIe PabOTHI

N3ydyenne HEpPaBHOMEPHOIO  JBWKEHMS C  LEIbIO  ONpEACIeHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLIECHUS MEXAY MYTSIMHU, NPOUJCHHBIMU TEIOM 32
MOCJIEAOBATENbHbBIE PAaBHBIE IPOMEXKYTKA BpPEMEHM IPU PaBHOYCKOPEHHOM
JBUKEHUHU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune nBMKEHHUS IIAPUKA B BA3KOM )KUIKOCTH.



N3yuenune aBuKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutensHOCcTH [amunes. IlepBeii  3akoH  HproToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cui. Bropoii 3akon HerotoHa
JUIS MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

3akoH BcemupHoro tsarorenus. Cuna Tsbkectd. IlepBas kocMuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenne. Bunpl Tpenust (IOKOs, CKOJBXEHHS, KaueHus). Cuia TpeHHs.
Cyxoe Tpenue. Cuna TpeHUsl CKOJIbKEHUS U cuiia TpeHus nokos. Koaddumment
TpeHus. Cuia CONpOTUBIICHUS MIPU ABUKEHHUH TEJIA B )KUIKOCTHU UJIM Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cHJIbl OTHOCHTEIBHO OCH BpaumieHwus. [lmedo cuibl. YcmoBust
paBHOBECHUS TBEPAOIO TeJIA.

TexXHUYEeCKHE YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: MOJIINITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

JleMoHCcTpanuu

SIBrieHue MHEPIUN.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cuit.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM oAbEME U TAJCHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecHs TBEPAOTO Tena. Buabl paBHOBECHS.

VYyeHnueckuil SKCIepUMEHT, J1a00paTOpPHbIE PAOOTHI

N3yuenue ABMKEHUS OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOIINX B MIPYKUHE U
pPE3UHOBOM 00pa3Iie, OT ux AedopMarium.

HccnenoBanne ycinoBHM pPaBHOBECHUS TBEPAOTO TeENA, HMMEIOLIETO OCh
BpAaIlCHUS.

Tema 3. 3aKOHBI COXpaHEHHUS] B MEXAHUKE

Nmnynbc MatepualibHOW TOYKHM (Tesa), CUCTEMbl MaTE€pUaJIbHBIX TOYEK.
NMnynbec cUllbl U1 U3MEHEHUE HMMITYJIbCa Tejla. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

KuneTtnueckasi sHeprusi MarepuaibHOW TOYKH. Teopema 00 M3MEHEHHH
KUHETUYECKOU DHEPTUM.

[TorenuuanbHas SHEprusl. [TorennumanbHas SHEprus YIIPyTO
nedopmupoBaHHo — npyxkuHbl.  [loTeHuuManpHass SHeprust Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTennmanbHpile W HemoTeHHMalbHble  cuwibl.  CBsi3b  paboOTHI
HEMOTECHIHAIBHBIX CUJI C M3MEHEHMEM MEXaHMYECKOM JHEPIruM CHCTEMBI TEIL
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.



TexHuyeckne yCTpouCTBA U NMPAKTUYECKOE IPUMEHEHHE: BOIOMET, KOIIED,
NPY>KUHHBIN MUCTOJIET, TIBUKEHUE PAKET.

JleMoHcTpanuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIMAILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

YyeHnueckuit SKCIepUMEHT, J1a00paTopHbIe PabOTHI

N3yuenue abCOIOTHO HEYNMPYroro yjaapa ¢ MOMOIIbIO ABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

UccnenoBanne cBsizu pabOThl CUJIBI C HM3MEHEHHEM MEXaHUYECKOM
DHEPI'UM TeJa Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MonekynsipHas gusrka 1 TepMOAMHAMUKA

Tema 1. OCHOBBI MOJNIEKYISIPHO-KUHETUUECKON TEOPHUH

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJSIPHO-KMHETUYECKOM TEOpUM U UX
OmnbITHOE OOOcCHOBaHue. bpoyHoBckoe nBmxkenue. Juddysusa. Xapaxrep
JNBWKEHUS M B3aUMOJICWCTBHSI 4YacTHI] BewlecTBa. MoJenu CTpOEHUsl Ta3oB,
KUIKOCTEH M TBEPABIX TE€N M OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3THX
Mojzenein. Macca u pasmepsl mousiekyd. KoimuecTtBo BemiectBa. IloctosHHas
ABorazapo.

TennoBoe paBHoBecue. TemnepaTtypa u e€ uzmepenue. [llkana remnepatyp
Llenbcus.

Mopgens wuneanpHoro raza. (OCHOBHOE ypaBHEHME MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUH HACAIbHOTO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeoHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs vactul rasza. lllkama
temrepatyp KensBuHa. ['a30Bble 3akoHBI. Y paBHeHHe MeHaeneeBa—KianerpoHa.
3akon JlanbToHa. M30mpoueccsl B UACAIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencraBlieHWe H3OMPOLECCOB: H30TEPMa, H30X0pa,
nuzo0apa.

TexHuueckre yCTpoMCTBA M NPAKTUUYECKOE NPUMEHEHHE: TEPMOMETD,
OapomeTp.

JleMoHCcTpanuu

OnbIThl, OKa3bIBAIOLIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OmnbrTel 10 U Gy3UN KUIAKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJCHUCTBU.

Mogens, WIUTIOCTPUPYIONIast IPUPOy AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnpIThl, WUTIOCTPUPYIOLIME YPAaBHEHHUE COCTOSIHUS HACATIbHOTO Tasa,
M30IPOLECCHI.

YyeHnueckuit SKCIIepUMEHT, J1ad0paTopHbIe PabOTHI

Onpenenenue Macchl BO3yXa B KJACCHOM KOMHATe€ HA OCHOBE M3MEPEHUN
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanne  3aBUCMMOCTM  MEXKIy  MapaMmMeTpaMud  COCTOSIHUS
pPa3peKEHHOIO Tasa.

Tema 2. OCHOBBI TEpPMOJUHAMUKH



TepmonnHamuueckas cucTema. BryTpennss JHEprus
TEPMOJMHAMHUYECKON CUCTEMBI U cIOcOObI €€ n3MeHnenus. KoanuecTBo TemioTs! U
pabota. BHyTpeHHssI D3HEprusi OJHOATOMHOIO HJI€AaJbHOTO Tras3a. Bumsl
TEIUIONEpPEAAYU:  TEIUIONPOBOAHOCTb, KOHBEKIMSA, H3JIY4YCHHE. Y JelbHas
TEIUTIOEMKOCTH BelecTBa. KOIMYECTBO TEMNOTHI TP TEIIONEPEaAYeE.

[lonsiTe 06 anumabatHoM mporecce. [lepBbIil 3aKOH TEPMOAMHAMUKH.
[TpumeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K Hu3omponeccam. I'papuueckas
UHTEpIIpeTalys paboThl rasa.

Bropoii 3akoH TepmonHaMuku. HeoOpaTtuMocTs npoieccoB B IpUpoO/IE.

TerutoBele  MammHbl.  [IpyHIMOBI  OEHCTBHS — TEIUIOBBIX — MAIluH.
[TpeoOpa3oBanuss »HEpruM B TEIUIOBBIX MamMHax. KoadduuueHt mnonezHoro
neiictBus temoBod Mammebl. [lukn KapHo u ero xo3dduuueHt mnose3Horo
NeHCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIIOIHEPTETUKHY.

TexHuyeckre yCTPOWCTBA M MPAKTUYECKOE TNPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

JleMoHCcTpanuu

N3meHeHue BHYTpEHHEN 3HEPrUM Teja MPU COBEPIIEHUH PadOThI: BBUIET
npoOku u3 OyTBUIKM NOJ JEWCTBHEM CXATOro BO3]yXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

W3meHeHne  BHyTpeHHEHl  SHepruu  (TemmepaTypsl) Tela  IpH
TeIIonepeaaye.

OnpIT Mo aguabaTHOMY paCHIMPEHUIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Monenn mapoBoi TypOMHBI, JBHUraTelis BHYTPEHHEIO CropaHws,
PEaKTUBHOTO JIBUTaTEJIsl.

Y4yeHn4ueckuit SKCIIEpUMEHT, JIa00paTOpHBIC PAOOTHI

N3mepenne yaenpbHON TEMITOEMKOCTH.

Tema 3. Arperatssle cocTosiHUS BeniecTa. Da3zoBble NEPEXOIbI

[TapooOpazoBanue u koHAeHcanus. Micnapenue u kunenue. AOCOIOTHAS U
OTHOCHUTENIbHAS BIAXKHOCTh BO3Ayxa. HacelieHHBIM map. YjaenbHas TeEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JIABJICHHUS.

TBépnoe Tteno. Kpucramnmueckue u amop@Hbie Tena. AHU30TPOINHUS
CBOMCTB KpucTaiioB. JKuakue kpuctaiibsl. CoBpeMeHHble MaTepuaibl. [naBienue
U KpUCcTaJuIM3alus. Y aelbHas TerioTa miaBieHus. CyonuManusi.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHME. TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOIYYEHUS] COBPEMEHHBIX MaTE€pUaloOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

JleMOHCTpauuu

CBOICTBA HACBILLICHHBIX NTAPOB.

Kunenue npu moHMKEHHOM JIaBJICHUU.

Crioco0bl U3MepeHus! BIaKHOCTH.

Habitoienue HarpeBaHus U MJIaBJI€HNUS KPUCTAITIMYECKOIO BELIECTBA.

JleMOHCTpanys KpUCTAILIOB.

VYyeHnuecKkuil IKCIEPUMEHT, JJAOOpaTOPHbBIE padOTHI

N3mepenne 0OTHOCUTENBLHOM BIIAXKHOCTH BO31YXa.

Paznen 4. DnekTponuHamuka



Tema 1. DnekTpocTaTuka

OnexTpuzanus Ten. DJEKTpHUYecKuil 3apsn. J(Ba Buaa 3IEKTPUYECKUX
3apsAnoB. IIpOBOOHUKH, IOUAIEKTPUKU M MOJYNPOBOJAHHKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3aumopeiictBue 3apsnoB. 3akoH Kyiona. ToudeyHbld 3JIEKTpUYECKHIA
3apsia. DnekTpudeckoe mnoje. Hanpsok€HHOCTh anekTpudeckoro motis. [Tpunuumn
CYHEPHO3ULUN DNEKTPUUYECKUX Toyeil. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOTO
OJISL.

Pabora cun onekrpoctatuueckoro mnons. [lorennuman. PasnocTh
NOTEHUHUAIOB. [IpOBOOHUMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwvsnextpuyeckasi MPOHULIAEMOCTb.

DNeKTPOEMKOCTD. Konpnencarop. DNEeKTPOEMKOCTh IIJIOCKOT'O
KOHJIEHCATOpa. DHEPIus 3apsHKEHHOr0 KOHAEHCAaTOpa.

TexHuyeckre yCTPOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: DIIEKTPOCKOIL,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JEKTPOIpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

JleMoHCcTpanuu

Y CTpONCTBO M NMIPUHLIAIN IEUCTBUSA JIIEKTPOMETPA.

B3anmonenicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEIl.

IIpOBOAHUKH B 2JIEKTPOCTATUYECKOM I10JIE.

DnekTpocTaTuyecKas 3aluTa.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCATopa OT IUIOLIAAH
IIJJACTUH, PACCTOSHUS MEXAY HUMH U AUJIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATOpa.

VYyeHnueckuil SKCIepUMEHT, J1a00paTOpHbIE PAOOTHI

N3mepenne 3meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. IToCTOSTHHBIN 2JIEKTPUYECKUHN TOK. TOKHM B pa3iIM4YHbIX Cpeaax

DJIEKTPUYECKU TOK. YCJIOBUSA CYUIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsixenune. 3akon OMa 171 yyacTKa LEnu.

DNEeKTpUYECKOE CONPOTUBIIEHUE. YENbHOE COINPOTHUBIICHHE BEIIECTBA.
ITocnenoBarenpHOE, NAapalIEIbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

Pabota onmektpuueckoro Toka. 3akoH Jlxoyms—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DNeKTpOABMKYILAsL CUJla U BHYTPEHHEE CONPOTUBIIEHWE MCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 35iekTprudeckoi uenu. KopoTkoe 3aMbIkaHUeE.

OneKkTpoHHass MOPOBOAUMOCTh  TBEPABIX  METAIOB.  3aBHUCUMOCTb
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOWMCTBA DJIEKTPOHHBIX ITYyYKOB.

[TonynpoBonuuku.  CoOCTBEHHass U NPUMECHAasT  MPOBOAUMOCTD
noJlynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTpUYECKHM TOK B pacTBOpax M  paciulaBaX d3JIEKTPOJUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALINS. DIEKTPOIIU3.

DneKTpudeckuii ToKk B ra3zax. CaMOCTOSITEbHBIA U HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.



TexHuueckre yCTpoWCTBA M IPAKTHYECKOE IPUMEHEHHUE: aMIlepMeETp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMHCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBLIN TMO/I, TaTbBAaHUKA.

JleMoHCcTpanuu

N3mepeHne CHITbl TOKAa U HATIPSKEHUS.

3aBUCHUMOCTb CONPOTUBIICHUS LWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIONIA/I TIOTIEPEYHOT0 CEUEHUs U MaTepuaIa.

CMeliaHHOE COETMHEHUE TPOBOJHUKOB.

[Ipsimoe wu3MepeHue HNEeKTpoABMKYIIEH cuibl. KopoTkoe 3amblkaHue
rajJlbBAaHUYECKOr0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTE IIEKTPOIUTOB.

NckpoBoit paspsa ¥ IpOBOAUMOCTb BO3IyXA.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Y4yeHnueckuil SKCIepUMEHT, J1a0OpaTOpPHbIE PAOOTHI

N3yuyeHne cMemaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenre 31eKTpOABUKYIIEH CUIIbl ICTOYHUKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmtoienue snextpoimsa.

MexnpenMeTHbIE CBA3U

Nzyuenne kypca ¢puzuku 06a3oBoro ypoBHs B 10 kiacce oCyIlecTBiseTcs ¢
Y4ETOM COAEPIKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

MexnpenMeTHbIE TIOHSTHS, CBSI3AHHBIE C M3YYEHHEM METOO0B HAY4YHOIO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (puanuueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

MareMatvka: pelmeHue CHUCTEMbl YpaBHEHUM, JIMHEWHas (QyHKIus,
napabona, runep0osia, UxX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonorusa: mexaHuueckoe ABM)KEHHE B >KUBOW mnpupone, auddysus,
OCMOC, TEMJOOOMEH J>KMBBIX OpPraHu3MOB (BUABI TEIUIONEpPENaun, TEIUIOBOE
PaBHOBECHUE), JIEKTPUUYECKHE SBJICHHS B )KUBOW MIPUPOJIE.

XWMHSL: THUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI,
MOJIb BEIIECTBA, MOJIIPHAsI MACCA, TEIJIOBBIE CBOMCTBA TBEPABIX TEJI, KUIKOCTEN U
ra3oB, 3JIECKTPUYECKHE CBOWCTBA METAJIOB, B3JIEKTPOJMTHYECKAS IUCCOLMALMA,
rajJbBaHUKA.

['eorpadusi: BmaxHOCTh BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

TexHnonorusi:  mpeoOpa3oBaHuWE  JIBIDKEHHM  C  HCIOJIb30BAaHHUEM
MEXaHU3MOB, YYET TpPEHUS B TEXHMKE, MOJUIMIHUKH, HCIOJIb30BAHHE 3aKOHA
COXpAaHEHHUs HUMIIyJbCa B TEXHHUKE (pakera, BOJOMET U JpYyrue), ABUIaTENb
BHYTPEHHETO CrOpaHMusl, MapoBasi TypOUHa, ObITOBON XOJIOIUIbHUK, KOHAULIMOHED,
TEXHOJIOTMM  TOJYYEHUs]  COBPEMEHHBIX  MaTepuajoB, B TOM  YHUCIE
HAaHOMATEpHAJIOB, U HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPHUHTEP, DSIEKTPOHArpeBaTEIbHBIC
puOOpPBI, ITEKTPOOCBETUTEIbHBIE TPUOOPHI, TATbBAHUKA.



11 KJIIACC

Paznen 4. DnexTpoanHamMuKa.

Tema 3. MarauTtHoe nose. DIeKTpOMarHuTHasE UHIAYKIUS

[locrosiHHBIE ~ MarHuThl. B3auMMoOmeNCTBHE IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIuU. KapTuHa NMHUNA MarHUTHOM
WHIYKIUH TO0JI MOCTOSHHBIX MarHUTOB.

MarHutHoe MojJe NPOBOJAHMKA € TOKOM. KapTuHa nWHHI WHAYKUUU
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHUKA, KaTyIIKHU ¢ TOKOM. OneIT Opcrena. BzanMoaeicTerue MpoBOIHUKOB C
TOKOM.

Cuna Amriepa, €€ MOZyJIb U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIyJib M HampasicHUE. JIBH)KEHHE 3apsiKEHHOU
YaCTHUIIbl B OJJHOPOJHOM MarHUTHOM MoJje. Pabota cunsl Jlopena.

SIBneHHME DSIEKTPOMATHUTHOW HMHAYKIUU. [IOTOK BeKTOpa MAarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYILAsA CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu apanes.

BuxpeBoe anexkTpuyeckoe moisie. DNEKTPOABIKYLIAs CWIA MHIAYKLIHH B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[Ipasuo Jlenua.

NHOyKTUBHOCTh. SIBIIEHME CAMOMHIYKLUHH. OJIEKTPOABWKYINAs CHJIA
CaMOUHYKLIMH.

OHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIC
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUTATEIb, YCKOPUTEIN DJIEMEHTapHBIX
YaCTHUIl, NHAYKIIMOHHAS [1€Yb.

JleMoHCcTpanuu

OneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOT'O ITy4YKa MAarHUTHBIM ITOJIEM.

JIvHMK MHIYKIIUM MarHUTHOTO TTOJIS.

B3aumozerictere n1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBIIeHME PNIEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb  3JIEKTPOJABIKYLIEH CHJIBl MHAYKUUMUM OT  CKOPOCTH
MU3MEHEHHS] MarHUTHOT'O ITIOTOKA.

SIBiIeHME CAaMOMHYKIIUU.

VYyeHnueckuit SKCIEpUMEHT, J1a00paTOpHbIE PabOTHI

N3ydeHne MarHuTHOTO MOJISL KaTYIIKH C TOKOM.

Hccnenoanue AeiCTBUS NOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHAYKIIHH.

Pasnen 5. KoseOauus 1 BOJTHEI

Tema 1. Mexanudeckue u 3JIEKTPOMarHUTHbIE KOJICOaHUs

KonebGarenbnas cucrema. CBoOOAHBIE MEXaHHMYECKHE KOJICOaHHUS.
["apmonnueckue xonebanus. I[lepuon, wacrora, ammumryaa u (aza kojaeOaHUM.



[IpyXMHHBIN MasTHUK. MareMaTH4eCcKnii MasATHUK. Y PABHEHHE I'apMOHUYECKHUX
koneOanuii. [IpeBpaiienue sHeprun Npu rapMOHNYECKUX KOJIEOaHHSIX.

Konebarenbupiii koHTYp. CBOOOIHBIC 3JIEKTPOMAarHUTHBIC KOJICOAHUS B
UJCATBHOM KOJIEOATEIIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AIIEKTPOMAarHUTHbIMU Konebanusimu. Dopmyna TomcoHa. 3aKOH COXpaHEHUS
DHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpeacraBnenre 0  3aTyxammmx  KojeOaHusX.  BBIHYXIEHHBbIC
MexaHudeckue KojeOanus. Pe3zonHaHc. BbIHy>XKIeHHBIE 3JIEKTPOMArHUTHbHIE
KoJIeOaHwUsl.

ITepemennsbiii TOK. CUHYCOWJAIBbHBI TIEPEMEHHBIA TOK. MOIIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA U
HaIpsKEHMUS.

Tpanchopmarop. IIpoussoxctso, nepenaya u notpedeHue
DIEKTPUYECKOM  DHEPruU.  ODKOJIOTMYECKHE  PUCKM TPU  NPOU3BOACTBE
ANEKTpodHEPTUH. KynbTypa HCHONB30BAHUS JJIEKTPOIHEPTHM B IOBCEAHEBHOU
KU3HU.

TexHuyeckre yCTpOMCTBA W NMPAKTHYECKOE MPUMEHEHHUE: DJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJEKTpONEepeaay.

JleMoHCcTpanuu

HccnenoBanue napaMmeTrpoB KoseOaTeNbHOM CHUCTEMBbl (MPYKUHHBIM WK
MaTeMaTUYECKU MasITHUK).

Hab6nronenue 3atyxarmmx KojaeOaHmii.

NccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

OcmunorpaMMbl (3aBUCUMOCTH CHUJIBI TOKa U HANPSDKEHUS OT BPEMEHMU)
JUTSL DJIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu nocienoBaTeNbHOM COECIMHEHUM PE3UCTOPA, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenps TMHUY IEKTPONEPEAAYH.

VYyeHnueckuil SKCIepUMEHT, J1a0OpaTOpHbIE PAOOTHI

HccnepoBanue 3aBUCMMOCTH MEpUOAa MajblX KojeOaHUW Ipy3a Ha HUTH
OT JUIMHBI HUTHU U MAacChI Ipy3a.

Hccnenopanne mnepeMEeHHOro TOKa B LENH W3 IOCJIEI0BATENIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIKA U PE3UCTOPA.

Tema 2. MexaHUYECKHE U 3JIEKTPOMArHUTHBIE BOJIHbI

MexaHnnueckue BOJIHBI, yciaoBusi pacnpoctpaHeHus. Ilepuon. CkopocTb
pacrpocTpaHeHuss M JuIMHA BOJHBL. [lomepedHple W NPOAOJIBHBIE BOJIHBL.
HNuTtepdepenius u nudpaxius MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUSL W3JIYyYEHHUs DSJIEKTPOMATHUTHBIX
BOJIH. B3ammuas opuentamusa BektopoB E, B, V B 31E€KTpOMarHUTHOM BOJIHE.
CBOICTBAa AJEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, NPEIOMIICHUE, MOJSPU3alMs,
mudpakuus, uarepdepenus. CKOpoCTh JIEKTPOMArHUTHBIX BOJIH.

[IIkana »NeKTPOMAarHUTHBIX BOJIH. [I[puMeHeHne 3JIeKTpPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIBI paguoCBsI3U U TeneBUAcHUA. Pagnonokanus.



DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH Cpe/Ibl.

TexHuyeckre ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TeledoH, CBY-neun.

JleMoHCcTpanuu

OO6pazoBanue u pacCIpOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Kone6momieecs Teno kak UCTOYHUK 3BYKa.

HabGnronenue orpakeHus: M IpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenninu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HabGnronenue cBA3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOU U
4acTOTOM KOJieOaHU.

UccnenoBanne  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTpa)KECHHE,
IpeIoMJIEHUE, MOJIsApU3alus, Judpakuus, UHTepPEpeHIIHS.

Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpsgMoONIMHEWHOE pACHPOCTPAHEHUE CBETA B
OJHOPOJIHOM cpene. JIyd cBera. ToUeUHBI HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpaxeHus cBera. [locTpoeHne n3o0paxkeHuit
B IUTOCKOM 3€pKaJIe.

[Ipenomnenue cBeta. 3akoHbI MpelaoMJieHHs cBeTa. AOCOIIOTHBIN
nokaszarenb npenomiieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. IIpenenbHblil yroi
MOJIHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceeta. CioxHbIN cocTaB Oenoro cBeta. LIBerT.

CoOuparomyie W pacceuBaromue JuH3BL. ToHKas mauH3a. DOKyCHOE
paccTosIHME W ONTHYECKash cujla TOHKOW JuH3bI. [locTpoeHue wm300pakeHuil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Mutepdepennusi cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHLIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakus cpera. JudpakiuonHas pemérka. YclIoBHE HaOMIOAEHUS
[NIABHBIX ~MaKCUMyMOB TIpM TaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
Tu(PAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre ycCTpOWCTBA U MNPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, TPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
OINTHKA, TU(PPAKITUMOHHAS PEIIETKA, TTOJISIPOUI.

JleMOHCTpauuu

[IpssMONMHEHOE PACTIPOCTPAHEHHUE, OTPAKECHUE W TMPEIOMIIEHUE CBETA.
OnTuyeckue mpruodOpHI.

[TonHOE BHyTpeHHEE OTpakeHUE. Moiesib CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.

Mopenn MUKpOCcKoma, TEJIECKOIA.

Habnronenue natepdepeHunn crera.

Hab6nronenue nudpaxiuu ceera.

Hab6nronenue nucnepcuu cBera.



ITonydenue cnekTpa ¢ MOMOIIBIO IPU3MBL.

[Tosydenune ciekTpa ¢ HTOMOIIbIO TU(DPAKINOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Y4eHnYeCKUi IKCIEPUMEHT, TAOOpaTOpHbBIE PabOTHI

N3mepenne nokasaress nperoMiIeHus CTeKa.

HccnenoBanue CBOMCTB U300paKEHUI B JTMH3AX.

Hab6nronenue nucnepcuu cBera.

Paznen 6. OcHOBBI crielIuaabHON TEOPUU OTHOCUTEIIBHOCTH

I'pannpl  TPUMEHMMOCTH  KJIAaCCMYECKOW  MexaHuku. IlocTynaTsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOJYJS CKOPOCTH
CBETA B BAKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILITEMHA.

OTHOCUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIUICHUE  BPEMEHU U
COKpAallEHUE JIJIUHBI.

DHEpPrus U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3p MacChl C DHEPIUEM W HMIYJIBCOM PENSTUBUCTCKOM YaCTHIIBL.
DHeprus moKos.

Paznen 7. KBanroBas ¢usuka

Tema 1. DneMeHThI KBAHTOBOM ONTHUKHU

®ortonbl. @opmyna Ilnanka cBs3u sHeprum (OTOHA C €ro 4YacTOTOM.
DOHeprus U UMIyJIbC POTOHA.

OtkpeiTie u uccinegoBanue ¢doroddpdekxra. Ombitel A. I'. Crornerona.
3akonbl (orodddexra. YpaBHenue OuHmTerHa mua dotodaddekra. «KpacHas
rpanuia» ¢hotodddexra.

JlaBnenue ceera. OnbiTol I1. H. JIeOenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue ycTpoilcTBa M NPaKTHUECKOE NMPUMEHEHHE: (DOTOIJIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

JleMoHCcTpanuu

®o10o3((PexT Ha yCTaHOBKE C LIMHKOBOM MJIACTUHOM.

Uccnenosanue 3akoHOB BHeMIHETO (GoTodPdeKTa.

CBeToaunon.

Conneunas Oarapest.

Tema 2. Ctpoenue aroma

Mopnens atoma Tomcona. Onwitel Pe3epdopaa mo paccessHUIO o -4acTHIL.
[lmanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u mornonieHue
(GOTOHOB TpU TEpexo/e aToMa C OJHOTO YPOBHS DHEPIHMHM Ha Jpyro. Bumsr
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BonnoBeie cBoiictBa uyactun. Bomnel ne bpoins. Kopnyckyssipro-
BOJIHOBOH JyaJIM3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYCHHE.

TexHuueckne yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHHUE: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.

JlemoHcTpanuu

Mogpens onbita Pezepdopna.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Habmoienue nmHeRvaThIX CIEKTPOB U3ITyYEHUS.

Jlazep.



Y4eHnueCcKuil IKCIEPUMEHT, TaOOpaTOpHbIE PadOTHI

Hab6nronenue muHeiyaToro crekrpa.

Tema 3. ATomHOE PO

DOKCIEpUMEHTHI, JTOKA3BIBAIOIIUE CIIOKHOCTb CTPOEHHUs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbIiTel  Pesepdopma  mo  ompeneneHWIo  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa amnbda-, Oera-, raMMa-u3ITy4YCHHS.
BinsiHue paaAnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHE TPpOTOHA M HeWTpoHa. HykionHas monens siapa ['eiizenoepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.

Anba-pacnaa. DNEKTPOHHBIM W MO3UTPOHHBIA Oera-pacnaa. ['amma-
U3JIlyyeHue. 3aKOH PaJuoaKTUBHOIO pacraja.

DOHeprus cBA3M HyKJIOHOB B sifpe. SnepHble cuibl. JlepekT Macchl sapa.

SnepHble peakuuu. JleneHue u CUHTES sI€ep.

Anepnsiii peaktop. TepmosaepHbiii cuHTe3. [Ipo0OiieMbl U MEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACIIEKThI IACPHON SJHEPTETUKH.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

Metonbl HaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHULL.

@yH/1aMEHTAJIbHbIE B3aUMOAECUCTBUSA. EAMHCTBO (hU3MUECKON KapTUHBI
MHpa.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: HO3UMETP,
kamepa BuiibcoHa, siiepHblil peakTop, aToMHast 6oM0a.

JleMOoHCTpauuu

CuéTunK MOHU3NPYIOIINX YACTHL.

Y4yeHn4yeckuit SKCIIEPUMEHT, JIa0OpaTOpHBIC PAOOTHI

UccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (GoTOrpadusim).

Paznen 8. DnemMeHTH aCTPOHOMUU U aCTPODU3UKH

Ortanel pa3BUTHS acTpoHOMUM. [IpuKnamHOE W MHPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMMH.

Bup 3Bé3nHoro neba. Co3Besnusi, sipkue 3BE3/bI, MJIAHETHI, UX BUIUMOE
JIBI>KCHUE.

ConHeuHas cucrema.

Connue. ConmHeuHas akTUBHOCTb. MctouHuk sHeprun CojiHIA U 3BE3N.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM Kiacc —
CBETUMOCTBY». 3BE3bl TJIaBHOM NOCIEI0BATENBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» IS 3BE3] TJIABHOW IIOCIIENOBATENBHOCTU. BHYTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE NPEICTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mnieunsiit [Iyte — Hama [Nanaktuka. [lonoxxenue u gukenune CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacmmpenue Bcenennoi. 3akon Xa00na. PazOeranue
ranakTuk. Teopust bonbiioro B3peiBa. PENMKTOBOE U3IIyUYEHHE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobyieMbl aCTPOHOMUM.

Yyennueckue HaOIIOICHUS

Habmonenus HEBOOPYKEHHBIM IJ1a30M Cc UCITOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIOKEHUH ISl ONpeeIeHHsI MOJI0XKEHUsI HeOeCHBIX 00BEKTOB



Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be3us (CeBEepHOro mnoJiylmapus U SpKue
3BE3/bI.

Hab6nronenus B Teneckon Jlynsr, mnanet, Muegnoro [lyrn.

O6o061maroniee NTOBTOPEHHE

Ponp ¢usukm u acTpoHOMHMM B JKOHOMHYECKOW, TEXHOJOTHUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHHE MHpPA, POJIb PU3NUECKOU TEOPHUH
B (GOpPMHpPOBAHUM TPEACTABICHUNA O (U3UYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIICHUI O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenne kypca ¢puzuku 06a30Boro ypoBHs B 11 kiacce ocyiecTBisercs ¢
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

MexnpeaMeTHbIC MOHATHS, CBA3aHHBIE C U3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, (uznyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

MaremaTuka: pelieHue CHUCTEMbl YpPaBHEHUN, TPUTOHOMETPHUUECKHUE
(yHKLIHH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOCKIHUH HA OCH KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIbHUKOB,
oTpejiesieHHE IUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonorus: snexTpuueckue SIBICHUS B >KMBOW MpUpOjE, KojeOaTenbHbIC
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBJIICHUS B KHUBOMU IPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPraHU3MBI.

XuUMUS: CTPOCHHE aTOMOB W MOJIEKYJ, KpHUCTAJUIMYECKash CTPYKTypa
TBEPABIX  TEJN, MEXaHU3Mbl OOpa30BaHMS  KPUCTALIMYECKONM  pPEIIETKH,
CIEKTPAJIbHBIA aHAIIN3.

['eorpadusi: MarHuTHBIE TMONIOCA 3€MIIM, 3aJIEKW MArHUTHBIX Py,
(doTOChEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHUH.

TexHoJOrUA: JIMHUM DJJIEKTPONEPENAY, TE€HEPATOpP NEPEMEHHOIO TOKA,
AIEKTPOABUTATENb, WHAYKLUMOHHAA II€4Yb, pPANap, PATAUONPUEMHHK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAsS OIITHKA,
coJIHEeUHasi barapes.

I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 11O
OU3MKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOro mpeamera «D@u3nkay Ha YpOBHE CpPEIHErO O0OIIero
oOpazoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTHh TOCTHIKEHUE CIICTYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JIMHHOCTHBIE PE3VYJIbTATDI

JIndHOCTHBIE pe3ydbTaThl OCBOEHUS YydeOHOro mnpeamera «Dusznkay
JOJDKHBI OTPaXkaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX



OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  yOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAWIIMOHHBIM TIEHHOCTSIM POCCHICKOTO O0O0IIecTBa, PacCHIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTA B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHUI
BOCIIUTATEILHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxkmaHCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3UIIMU  OOydYaloOmerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE TPAAUIMOHHBIX  OOIEYETOBEUECKMX T'YMaHUCTUYECKUX H
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTU COBMECTHYIO AECSATEIBHOCTh B HHTEPECAX I'PAKIAHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3aluy;

YMEHHE  B3aWMOJICHCTBOBATh C  COLIMAJIBHBIMU  HHCTUTyTaMHU B
COOTBETCTBUH C UX (QYHKIUSIMHU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTpUOTUYECKOTO BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HWJICHTUYHOCTH,
NaTpuOTU3MA;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMIO M MPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JIEATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

4) 5CTETUYECKOT0 BOCITUTAHUS

ACTETUYECKOE OTHOILICHHE K MHPY, BKJIIOYas JCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PUZNYECKON HAYKE;

5) Tpy1OBOTO BOCITUTAHUS:

HMHTEpEeC K pa3inuHbIM cepam mpodheCcCUOHAIBHON NIESITENHLHOCTH, B TOM
YHUCJIE CBA3AHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyyuieit mpodeccun U peaTu30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O M CamMOOOpa30BaHUIO B
o0nacTu (GU3HMKHU Ha TMPOTSKEHUU BCEH KU3HU;

6) 9KOJIOTUYECKOTO BOCITMTAHUS:

c(hOpPMHUPOBAHHOCTH JKOJIOTHUECKOW KYJIbTYPhI, OCO3HAHHE TJIOOAIBHOTO
XapakKTepa KOJOTUUECKHUX MPOOIeMm;

IJIAHUPOBAHWE WM OCYLIECTBJIICHUE ACHUCTBUUA B OKPYXAKOLIEH Cpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;

paclIMpeHre ONbITa JEATEIBHOCTH JKOJIOTHYECKOW HaINpaBJIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HUKE;

7) LEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHHE LEHHOCTH HAay4YHOH [JEATEIIbHOCTH, TOTOBHOCTh B MpPOLECCE
u3ydeHus: (QU3NKA  OCYIIECTBISATh  NPOCKTHYID H  HCCIEIOBATEIBCKYIO
JIEeATEIIbHOCTh UHANBUIYAJIbHO U B TPYIIIE.



METAIIPEJIMETHBIE PE3YJIBTATbI

[To3HaBaTebHBIC YHUBEPCABHBIE YUeOHBIC IEHCTBUS

bazoBrkie nornueckue AEUCTBUS:

CaMOCTOSITENIbHO (D OpMyIHpOBaTh W aKTyaJU3UpOBaTh  MpoOIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeNeNsaTh 1ENN NeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU UX
JIOCTHKEHUS,

BBISIBJISITh  3aKOHOMEPHOCTH UM MPOTUBOPEYUS B PacCMaTpUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PELICHUs POOIEMbl C YUYETOM aHaIN3a UMEIOIIUXCS
MaTepHaIbHBIX U HEMATEpUATILHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh, OIIEHUBATh COOTBETCTBHE
pPE3yIbTATOB MEJISIM, OIICHUBATh PUCKHU MOCIICICTBUN JEATEILHOCTH,

KOOPIWHUPOBATh W BBINIOJHITH pPabOTy B YCIOBHUSX PEATBHOTO,
BUPTYAJIBHOTO 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

basoBble nccnenoBaTenbCKue NeUCTBUSA:

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIFOUCBBIMH MOHATHSIMUA M METOJIaMH
bu3nYecKoil HayKH;

BJIQJICTh  HAaBBIKAMU  Y4EOHO-HMCCIEJOBATEIBCKOM U MPOEKTHOM
NEeATeTbHOCTH B 00nacT  (PU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBHIO K
CaMOCTOATEILHOMY TOMCKY METOJIOB PEIICHHS 3a1a4 (PU3MUECKOr0 COJEpKaHUs,
MPUMEHEHUIO PA3IMYHBIX METOJ/IOB MTO3HAHUS,

BJIQJCTh BUAAMH JICATCIHOCTH TO TMOJYYEHUI0O HOBOTO 3HAHHUS, €ro
WHTEPIpETAlUd, MPEeoOpa3oBaHUI0 M TPUMEHEHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaLUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIIATh TPUYMHHO-CJICACTBCHHBIC CBS3M M aKTyaJIU3WpPOBaTh 3aaady,
BBIJIBUTATh THUIOTE3y €€ peIIeHUs, HaXOAUTh apTyMEHTHI IJIS JI0Ka3aTelIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh apaMETPhl K KPUTEPUU PEIICHHSI;

aHAJIM3UPOBaTh TIOJNYYCHHBIC B XOJC PEIICHUS 3aJa4d pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh N3MCHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (HOPMYJIUPOBaTh COOCTBEHHBIC 3a7adll B 0Opa30BaTEILHOM
NESATEeTLHOCTH, B TOM YHCIIC TIPU U3y4YeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAITUsIM, OTICHUBATH TPUOOPETEHHBIN OIIBIT;

YyMETh TIEPEHOCUTHh 3HAHUS TI0 (HU3MKE B MPAKTHYECKYIO OOJIACTh
KU3ZHEIEITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UCH, ITPEIaraTh OpUTrHHAIBHBIC TOAXOIBI U PEIICHHUS,

CTaBUTb MPOOJIEMBI M 33/1a49H, JOITYCKAIOIIHME aIbTePHATUBHBIC PEIICHUS.

Pabora ¢ nundopmariueii:

BJIaJIETh HABBIKAMH TOJIy4eHHs] MHMOpMAIUU (PU3NYECKOrO COAEPKaHUS
U3 MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBISTh MOWCK, aHAJIM3,
CUCTEMATHU3ALIMI0 U HHTEpIpeTanuo MHGOpMAIMK Pa3IudHbIX BHUIOB U (HOpM
MIPEICTABIICHNUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAITUH;



UCIIONIb30BaTh CpeACTBa HMHGOPMALMOHHBIX ¥  KOMMYHHUKAIIMOHHBIX
TEXHOJOTHI B PEIICHHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3ajady C CcOONIOAEHHEM TpeOOBAaHMM DJPrOHOMHKHM, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcoCOEpexeHHsl, TMPaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COACPNKAHUS B PA3IMYHBIX (PopmaTax C
y4€TOM Ha3HAYeHUs] UHPOPMAIIUU U IEIEBOM ayIUTOPHUH, BHIOUpasi ONITUMATIBLHYIO
dbopMy TIpeCcTaBICHUS U BU3yaIU3alUu.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC YUEOHbIC ACHUCTBUS:

OCYLIECTBISITh OOIIEHHE Ha YypokaXx (U3UKK U BO BHEYPOUHOM
NEeSTEeIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CUTyallUd UM CMsr4arhb
KOH(JIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3Jarath CBOK TOYKY 3PEHHUS C MCIOJb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMAThb W  HWCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHTHOM U
WHIUBUYJIbHON paOOThI;

BBIOMpATh TEMAaTUKy U METOJbI COBMECTHBIX JCUCTBUN C y4ETOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHMMATh LEIM COBMECTHOW JESTENIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTHIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenenartb pojid ¢ YYETOM MHEHHMM Y4YaCTHHKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHHMBATh KAa4e€CTBO CBOEr0 BKJa/Ja M Ka)XJOro y4acTHHKA KOMaHIbI B
oO1IMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npejaraTh HOBbIE MPOEKTHI, OIEHMBATh HAEH C TMO3ULHUHU HOBH3HBI,
OPUTUHATIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIHATHBHBIM.

PerynstuBHbIe yHHBEpCaIbHBIC YUeOHBIE NEHCTBUS

Camoopranuzanus:

CaMOCTOSITENIbHO ~ OCYUIECTBJISTh  IO3HABATENBHYIO JESATENbHOCTh B
o0nacTu (PU3UKU U ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (hOPMYITUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH PEIICHUs PAacUETHBIX U KaueCTBEHHBIX
3aj]1a4, [JIaH BBITOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTH €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (POPMHUPOBAHUIO U MPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJILHBIN MHTEIIEKT:

JaBaTh OILICHKY HOBBIM CHUTYallUsSIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;



BIIQJICTh HABBIKAMH I[IO3HABATENIBHOW pEQIEKCMH KaK  OCO3HAHUS
COBEPIIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB H
OCHOBAHUII;

WCIIONIB30BaTh MPUEMBI pEeQIICKCUU ISl OIICHKH CHUTyallud, BbIOOpa
BEPHOTO PCIICHUS;

YMETh OIICHWBATh PUCKH M CBOCBPEMEHHO NPWHUMATh PEHICHUS IO UX
CHUKEHMUIO;

OpUHUMATh MOTHBBI M apryMEHTBl JPYTHMX IpPU aHaJIU3€ pe3yJIbTaToB
NEeSTEeIbHOCTH;

NpPUHUMATh ce0sl, MIOHMMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OpUHUMATh MOTHBBI M apryMEHTBl JPYTHMX IpPU aHaJIU3€ pe3yJbTaToB
NEeSTeIbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIHUOKH.

B mporiecce qocTmkeHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS ITPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydYarOUIUXCs

COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEAMOIar afO A
c(hOpMHUPOBAHHOCTb:
CaMOCO3HaHUs,  BKIIOYAIONIETO  CIOCOOHOCTh  MOHUMAaTh  CBOE

OMOIIMOHAJIEHOE COCTOSIHWE, BHJACTh HANpPABJICHHUS pPa3BUTHS COOCTBEHHOM
AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKJIIOYAIOIICH CTPEMIICHUE K JIOCTHKCHUIO TIEJH
U yCrexy, ONTUMH3M, WHUIMATUBHOCTh, YMEHHE JIEWCTBOBATh MCXOMS M3 CBOUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOMIEH CHOCOOHOCTh MOHUMATh AMOLMOHAIBHOE
COCTOSIHUE JIPYTHX, YYUTBIBATh €r0 MPU OCYIIECTBICHUN OOIIECHNUS, CITOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAIBHBIX ~ HABBIKOB, BKIIIOYAIOIIMX  CIOCOOHOCTh  BBICTPAWBATH
OTHONICHUS C APYTHUMH JIOABMHU, 3a00THTHCS, TPOSBIATH MHTEPEC W pa3periaTh
KOH(DJIUKTBHI.

[MTPEJMETHBIE PE3VJIbTATBI

K konmy oOyuenus B 10 kimacce mpeaMeTHBIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMEHUINA:

JIEMOHCTPUPOBATH HA MIPUMEPAX POJIb U MECTO (pu3uku B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOW KApTUHBI MUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHUS H3YYEHHBIX (U3UYECKUX MO/IETIeH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOMIOTHO TBEPIOE TEIIO,
UJCaJbHBIN ra3, MOAEIN CTPOEHUS T'a30B, KUJIKOCTENH U TBEPABIX TEN, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1ay;

pacrio3HaBath (usnueckue sBiIeHUsS (MPOIECChl) W OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOpUU CTPOCHUS
BEIIECTBA W DJECKTPOAMHAMHUKH:  PAaBHOMEPHOE W PABHOYCKOPEHHOE



IpSIMOJIMHEMHOE JIBUKEHHUE, CBOOOAHOE MaJleHUE TeJl, IBUKEHHUE MO0 OKPYKHOCTH,
WHEpLHUA, B3auMojaencTBue Tein, nud@ysus, OpOyHOBCKOE NBHKEHHUE, CTPOCHHUE
KUAKOCTEH U TBEPABIX TeN, H3MEHEHHE O00bEéMa Teln TMpH HarpeBaHUU
(OXJIaX/IeHNHU), TEIJIOBOE paBHOBECHE, HWCIApEHHE, KOHJEHCAIlMs, IIJIaBJICHUE,
KPUCTAITM3AIUs, KATICHUE, BIXXHOCTh BO3/lyXa, NMOBBIIICHUE JABJICHHS Ta3a Mpu
€ro HarpeBaHUH B 3aKPBHITOM COCY/IE, CBSI3b MEXK/Iy IapaMeTpaMu COCTOSHUS Ta3a B
U30IIpolIeccax, IEKTpU3aIUs TN, B3aUMOICUCTBHUE 3aPs/IOB;

OMKCHIBATH MEXAHUYECKOE JIBIIKEHHE, UCTIONIBb3Ys (PU3NYECKUE BETUYNHBI:
KOOpJIMHATa, MyTh, NEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC TeJla, KUHETUYeCKasi HEeprusi, MOTCHIHMAIbHAS DHEPIrusi, MEXaHUUecKas
paboTa, MexaHMYecKass MOINHOCTh; MpPH ONUCAHWKM NPaBUIBHO TPaKTOBAThH
(Gu3NYECKUi CMBICA HCIOJIb3YEMBbIX BEIMYMH, WX OOO3HAYEHUS W EIUHMIIbI,
HaXOAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAHHYI0 (PU3NYECKYIO BEJIUUYHUHY C JAPYTUMHU
BEJIMYMHAMU;

ONHCHIBATh M3yYCHHBIE TEIJIOBBIE CBOICTBA TEN U TEIUIOBBHIC SIBICHUSA,
UCTIONB3Ysl (M3MUECKHE BEIWYHMHBI: JaBJICHHE Tra3a, TeMmIeparypa, CpeaHss
KUHETUYECKasi SHEPTusl XaOTHUECKOTO IBIIKEHUS MOJIEKYJ, CpeIHEKBaJpaTHIHAs
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEprus, pabora rasa,
KOA(PGUIIUEHT TOJIE3HOTO JIEHCTBUS TEIJIOBOTO JBHUTATENs; MpPH OMHMCAHUU
MpaBUJIBHO TPaKTOBaTh (U3MUECKUN CMBICT HCHOJIB3YEMbIX BEIWYUH, HX
00O3HaUYeHUs M E€OUHUIIBI, HAXOIUTh (QOPMYJIbL, CBS3BIBAIOLIUE JAHHYIO
(pU3MUECKYIO BEIMUUHY C JPYTUMH BEINYNHAM;

ONHUCHIBATh  M3yYEHHBIE  OJJEKTPUUYECKHE  CBOICTBAa  BEIIeCTBA U
AIIEKTpUYECKUE SBJICHUS (TpoIlecChl), HCMOAb3ysl (U3NYECKUE BEJIUUYHMHBIL:
AIIEKTPUYECKUI 3apsisl, NEKTPUUYECKOE TO0JIe, HANPSLKEHHOCTH IMOJIs, MOTEHIIHMAI,
pPa3HOCTh TOTEHIMAJIOB;, MPH OMHCAHUHM TPABWIBHO TPAKTOBaTh (HU3NUECKUN
CMBICT HCIIOJNIb3YEeMbIX BEIHYMH, MX OOO3HAYCHWsS] W EIAWHMIIBI; YKa3bIBaTh
dbopMyIbl, CBS3BIBAIONIME JaHHYI0 (PU3MYECKYI0 BEIMYMHY C JIPYTUMH
BEJIMUMHAMU;

aHAIM3UPOBaTh  (DM3WUECKHE TPOIECCHl W SBICHHUS, HCIOJB3YsA
bu3nyeckue 3aKOHbl M MPUHIUIBL: 3aKOH BcemupHoro tsroteHus, [, II u III
3akoHbI HbI0TOHA, 3aKOH COXpaHEHHS] MEXaHMYECKON YHEPTUH, 3aKOH COXpaHEHUS
UMITYJIbCa, TTPUHITUI CYNEPIO3UIUU CUJI, IPUHITUAIT PABHOMPABUS WHEPITUATHHBIX
CUCTEM OTCYETa, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOEHUS BEIlEeCTBa,
ra3oBbI€ 3aKOHBI, CBSI3b CpPEAHEW KMHETHUYECKOW SHEPTrUu TEIJIOBOTO JIBHXKEHUS
MOJIEKYJI ¢ aOCOJIOTHON TeMIepaTypoil, MEepBbId 3aKOH TEPMOJAMHAMHUKHU, 3aKOH
COXpaHEHHUsl DJEKTPUUECKOro 3apsina, 3akoH Kysona, mpu 3TOM pa3ndyaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXEHHE U YCIOBHS
(rpaHuIBE, 006J1ACTH) MPUMEHHUMOCTH;

OOBSICHAT, OCHOBHBIC TPUHLMUIBI JEHCTBUS MAIllMH, NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MAaCHOTO HCIOJL30BaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh 3KCIEPUMEHTHI O MCCIEIOBAHUIO (DU3UYECKUX SIBICHUNA U
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, NpPHU 3TOM
dbopmynupoBath TpoOieMy/3agadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(dbopMyIIHpOBaTh BHIBOJIBI;



OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEITUYMH,
IIPU 3TOM BBIOMPATh ONTUMAIBHBIN CIIOCO0 M3MEPEHUS U HCTIONIb30BATh U3BECTHBIE
METO/bI OLICHKHU IOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBHUCHUMOCTH MEXAy (U3MYECKMMH BEJIMYMHAMHU C
WCITOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
¢ukcupoBaTh pe3yNbTaThl MONYYEHHOW 3aBUCUMOCTH (U3NYECKUX BEIMYHH B
BU/JIE TaOJIUII U TPpaUKOB, JeNaTh BEIBOJBI IO pe3yIbTaTaM UCCIIEeI0BAHNUS;

coOr0/1aTh MpaBujia 0€30MacHOrO TpyJa IMpH MPOBEIECHUU HCCIIEI0OBAHUIMA
B paMKax y4eOHOro HKCIIEPUMEHTa, Y4eOHO-UCCIEAOBATENIbCKON U MPOEKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000py1I0BaHUS;

pemate pacu€THble 3aJauyd C SBHO 3aJaHHOM (U3NYECKON MOJeNblo,
UCIOJIB3YS (PHU3HUECKUEe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOoAUMbIE NJisi €€ PEIICHUs, TPOBOAUTh PAcUEThl M OLIEHUBATh PEaJIbHOCTb
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI,

pemarb KauyeCTBEHHbIE 3a/1avu: BBICTPANBaTh JIOTUYECKH
HEITPOTUBOPEUYHMBYIO LIETIOYKY PACCYKIEHUN C ONOPON HA H3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

UCIOJb30BaTh  IPU  pEIIEHMH  y4yeOHBIX  33Ja4y  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTHH JIJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U TIPEICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOpPMAIINH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTy4aeMyto HH(OPMAITHIO;

NPUBOJUTH TPUMEPHI BKJIaJla POCCHUCKUX U 3apyOSKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHUE TIPOLIECCOB OKPYKAIOLIEro MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTH;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOM KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTath B TpyHIE C BBIIOJHEHUEM pA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy TPYIIbl, PAUUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBaeMON IPOOIIEMBI.

K xoniy oOyuenuss B 11 kmacce mpeameTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIIMXCS YMEHU:

JE€MOHCTPUPOBATh HAa MPUMEPAX POJIb U MeCTO (U3UKHU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI MPUMEHEHUS HW3YUYEHHBIX (U3UUYECKUX MOJIETei:
TOYEYHBIN 3JIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SACpHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOIO sipa MpH PEHIeHUH (PU3NYECKUX
3a/1ay;

pacrio3HaBath (usnueckue sBiIeHUsS (MPOIECChl) W OOBACHATH MX Ha
OCHOBE 3aKOHOB DJJIEKTPOJAMHAMUKH U KBAHTOBOM (DU3MKHU: 3IIEKTpUUECKas
IIPOBOJMMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBHS TOKa,



B3aMMOJICHCTBIE MAarHUTOB, AJICKTPOMATrHUTHAS WHAYKIUS, IEHCTBHE MarHUTHOTO
MoJII HAa TMPOBOJAHWK C TOKOM U JBWXKYIIUWACS 3apsii, SJICKTPOMATHUTHBIE
KOJicOaHWS W BOJHBI, TMPSMOJUMHEHHOE pACIPOCTPAHCHHUE CBETA, OTPAKEHUE,
npesioMyIeHre, UHTepPepeHnrs, AUPPAKIUI W TOJIPU3ANMS CBETA, TUCIECPCHS
cBera, (Qoroanektpuueckuii  dpdext (PororddexT), cBEeTOBOE IaBIEHUE,
BO3HMKHOBEHHE JIMHEWMYATOTO CIEKTpa aroMa BOAOPONA, €CTECTBEHHAs U
UCKYCCTBEHHAsI PaJIMOAKTHBHOCTD;

OIHCHIBATh U3yYEHHBIC CBOWCTBA BEIIECTBA (DJICKTPUUECKUE, MATHUTHBIC,
ONTUYECCKUE,  DJCKTPUUYECKYI0  TPOBOJAMMOCTh  PA3IUYHBIX  Cpel) |
DIICKTPOMATrHUTHBIC SIBICHUS (MPOIIECCHI), HCIONB3YS (U3NYECKUE BEITUUYHHBIL:
DIIEKTPUIECKUI 3apsifl, CHJIa TOKA, JJIEKTPUUICCKOE HAMpsDKEHHUE, IJIEKTPUIECKOe
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JIEKTPOJBIDKYIAs cuiia, paboTa TOKa,
WHIYKIUMS MarHUTHOTO TMOJs, cuia Awmrepa, cuia JlopeHla, WHIYKTUBHOCTh
KaTYIIKA, SHEPTUS DJICKTPUUSCKOTO M MArHUTHOTO IIOJIeH, TEPHOJ W YacToTa
KoieOaHuil B KoJebaTenTbHOM KOHTYpE, 3apsAl W cuja TOoKa B IIpolecce
TapMOHHYECKHX JJICKTPOMATHUTHBIX KoOJIeOaHWU, (OKYCHOE pACCTOSHHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU ONHUCAHWHA TPABUIBHO TPAKTOBATh (PU3WUECKHMA
CMBICIT HCIIOJIb3YEMBIX BEIMYMH, HMX OOO3HAYCHWS U CAWHMIIBI, YyKa3bIBaTh
GbopMyTIBI, CBS3BIBAIONIME JAHHYI (PU3WYECKYI0 BEIWYHMHY C JAPYTHUMH
BEJTMYMHAMU;

OMKCHIBATh H3YUYEHHBIC KBAHTOBBIC SIBJICHUS M MPOIECChI, HCIOJb3YS
bu3nUecKkue BEJIMYMUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPHOJT MOTypacaga, SHEPTUs CBA3U
ATOMHBIX SIZIEp, TPU OMUCAHWUU TMPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICIT
UCIIOJIb3YeMbIX BEJMYMH, MX OOO3HAYEHWS W €IUHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOLIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTMMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL,

aHAIM3UPOBaTh  (PU3WYECKHE TIPOLECCHI W SBIICHUS, HCIOJB3YS
bu3MYecKue 3aKOHBI M MPUHIUIBL: 3akoH OMa, 3aKOHBI IMOCIIECIOBATEIHLHOTO H
NapajuIeTbHOTO COSAMHEHHUS TPOBOJHUKOB, 3akoH JDxoyns—JIeHma, 3akoH
AIIEKTPOMArHUTHOW WHAYKITUHU, 3aKOH MPSIMOJIMHEWHOTO PacIpOCTPAHEHHUS CBETA,
3aKOHBI OTPAYKECHUS CBETA, 3aKOHBI MPEJIIOMIICHHS CBETa, YpaBHEHHWE DWHINTEHHA
st potorddexTa, 3aKOH COXpAHEHHUS DHEPTUU, 3aKOH COXPAHCHUSI MMITYJIbCA,
3aKOH COXPaHEHUS AJIEKTPUUECKOTO 3apsi/ia, 3aKOH COXPAaHEHUS MAaCcCOBOTO YUCIIA,
nocTynatel bopa, 3akoH pagMOAaKTUBHOTO pacmaja, MpU ITOM pa3InyaTh
CJIOBECHYIO (hOpPMYJIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBHIPAKCHHUE U YCIIOBHSI
(rpaHuIBI, 006J1ACTH) MPUMEHUMOCTH;

OTpeNeNsaTh HAMpaBJICHUE BEKTOpAa WHAYKIMM MArHUTHOTO  TIOJIS
MIPOBOJIHUKA C TOKOM, CHIIBI AMIiepa u cuiibl JIopeHria;

CTPOUTh U OINHCHIBATh H300pAKEHHUE, CO37aBAEMOE IJIOCKUM 3€pPKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh IKCIEPUMEHTHI TI0 MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNA U
MPOIIECCOB C MCIOJIb30BAHUEM TMPSMBIX M KOCBCHHBIX H3MEpPEHUH: TpPU 3TOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMIOKEHHOTO O0OpYIOBaHUS, TPOBOJIUTH OIBIT H
(GbopMyTUpPOBATH BHIBO/IHI,



OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEITUYMH,
IIPU 3TOM BBIOMPATh ONTUMAIBHBIN CIIOCO0 M3MEPEHUS U HCTIONIb30BATh U3BECTHBIE
METO/bI OLICHKHU IOIPEIIHOCTEN U3MEPEHUM;

UCCJIEN0BATh 3aBUCUMOCTH (DU3MYECKUX BEJIUYUH C HCIOJIb30BAHUEM
OpSIMBIX  M3MEPEHMI: MpPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOTYYCHHON 3aBHCHUMOCTH (M3MYECKUX BEIMYMH B BHUJAE TaONUIl U
rpa(uKoB, AeJaTh BbIBOBI IO PE3YJIbTaTaM HCCIEAOBAHNUS;

coOnroaaTh npaBuia 0€30MacHOrO TPyJa IpU MPOBEIECHUU HCCIICIOBAHUN
B paMKaxX Y4YeOHOIO SKCIIEpUMEHTA, YYEOHO-HCCIIENOBATEIbCKON U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000py1I0BaHUS;

pemate pacu€THble 3aJauyd C SBHO 3aJaHHOM (U3NYECKON MOJeNblo,
UCIOJIB3YS (PHU3HUECKUEe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOoAUMbIE NJisi €€ PEIICHUs, TPOBOAUTh PAcUEThl M OLIEHUBATh PEaJIbHOCTb
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI,

pemarb KauyeCTBEHHbIE 3a/1avu: BBICTPANBaTh JIOTUYECKH
HEITPOTUBOPEUYHMBYIO LIETIOYKY PACCYKIEHUN C ONOPON HA H3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

UCIOJb30BaTh  IPU  pEIIEHMH  y4yeOHBIX  33Ja4y  COBPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOpPMAIINH, TOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJIy4aeMyI0 HH(POPMALUIO;

OOBSCHATh MPHUHLMIBI JEHCTBUS MAIUIUH, NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacHOr0 MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HY;

MPUBOANTh TPUMEPHI BKJIAaJa POCCUUCKUX U 3apyOEkKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0o MHUpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOM KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpee;

paboTaTh B TpyMIE C BHIIOJHEHUEM Pa3IUYHBIX COLHUAIBHBIX pPOJIEH,
IUIAHUPOBaTh pPabOTy TpPyNIbl, PalMOHAIBHO PpaCHpelessTh O0O0S3aHHOCTH U
IUIAHUPOBATH JIESITEIILHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aICKBaTHO OLICHUBATh
BKJIAJ] KQXKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonunuectBo
KonunuecTBo
KonugecTBo | maGopatopHbIx/
Nen/m |  HaummenoBanwue paznena KOHTPOJIbHBIX
4acoB MPAKTUIECKUAX
paboT
paboT
1 duszuka u METO]IbI 1 i )
HAY4YHOT'O MTO3HAHUS.
2 | MexaHuka. 21 2 1
3 MonekynspHass ¢u3nKka u 24 1 1
TEPMOIMHAMHUKA.
4 DIIeKTPOIMHAMUKA. 22 2 1
UTOI'O 68 5 3
11 KJIACC
KonunuectBo
KomnuecTBo
KonuyecTBo | naGopatopHbIx/
Nen/m |  HammeHnoBanwue pasnena KOHTPOJIBHBIX
JacoB MPAKTUICCKUAX
pabor
paboT
1 DIIeKTPOIMHAMUKA. 11 2 1
2 | KonebGanus v BOTHBI. 28 5 2
3 OcHOBBI CHIEHHAIBHOM 2 i ]
TEOPUH OTHOCHUTEIILHOCTHU
4 | KBanToBas (u3mKa. 20 - 1
5 DJIEMEHTBl aCTPOHOMHMHM U 7 i )
acTpou3uKu
NTOTI'O 68 7 4




KAJIEHJAPHO - TEMATUYECKOE IVIAHMPOBAHUE

10 KJIACC
Ne Tema ypoka Ji;iigi:gizj KonrponbHas
YpOKa pabota
paboTta

®u3uka — Hayka o npupojae. Hayunsie MeTosl
NO3HAHUS OKpy:karomero mupa. Ponp u mecto

1 bu3ukn B (QOPMUPOBAHUU  COBPEMEHHOMU
HAy4YHOM KapTHUHBI MHpPA, B MPAKTUYECKOU
JNEATEIbHOCTH JIFOJICH.
Mexannueckoe naBuwxkeHHE. OTHOCHUTENBHOCTh

2 | mexanumdeckoro nBwkeHus. llepemenienue,
CKOPOCTh, YCKOPEHHE.

3 PaBHOMEpHOE  NPAMOJIMHEMHOE  JBHYKCHHUE.
CxopocTb. YpaBHEHUE JBUKEHUS.
PaBHOyCKOpEHHOE TIPAMOIMHENHOE JBHKCHHE.

4 | MrHoBeHHasi U CpEIHAS CKOPOCTb. Y CKOPEHUE.
JIBUKEHUE C TIOCTOSIHHBIM YCKOPEHUEM.

5 CBoOogHOE majeHue. YCKOpeHHue CBOOOIHOTrO
naJcHUS.
Kpuonunennoe JBYKECHUE. JIBrmkeHue

6 | marepuasbHOM  TOYKM 1O  OKPY>KHOCTH.
Kunemartuka abCOIIOTHO TBEPAOTO Tela.
OcHOBHOE yTBepXKJIE€HHME MexaHuku. Macca

7 | Tena. Cuna. IlpuHIMIT OTHOCUTEIBHOCTH
lNanunes. VHepuuaibHbBIE CUCTEMBI OTCYETA.
[IepBsiii 3ak0H HproTOHA.

3 [IpyHIMn cynepno3uuuu cuil. BTOpod 3akoH
Hprorona i MaTepuanbHON TOUKHU.

9 Tpernii 3akoH HprOoTOHa U1 MaTepuabHBIX
TOYEK.

10 | 3akon BcemupHOro TAroTeHHs. Cuia TSHKECTH.

11 | Bec Tena. HeBecomocTb.

12 | Hedopmanus u cuia ynpyroctu. 3akoH ['yka.

13 Jlabopatopnass padora Nel  «3mepenue 1
KECTKOCTHU NPYKUHBD).
Cuna Ttpenusa. Kosdpduuuent tpenus. Cuna

14 | compoTuBiEHUA TpU JBWKEHUM Tela B
KUJKOCTH WJIU Tra3e.

15 Jlabopatopnass pabora Ne2  «M3mepenue 1
Kod(ppuLIMeHTa TPEHUS CKOJIbKECHUS.




16

NmMmnynsc  marepuanbHOM  TOYKH, CHCTEMBI
MaTepualbHbIX TOYEK. MMMyJbCc cuibl. 3aKOH
COXpaHEHMS UMITyJIbca. PeakTHBHOE IBUKEHHE.

17

PaboTa 1 MOIITHOCTH CHUJIEL.

18

DHeprus. Kunernueckas JHEPIus
MarepuanbHO TOUkU. Teopema 00 M3MEHEHUU
KHMHETHYECKOW SHEPTHUH.

19

[lorenmmansHass  sHeprus. [loTeHuuanbHas
SHEPrust ynpyro aeopMHUpPOBAHHON TPYKUHBI.
[loTennumanbHass  sHeprust  Teda  BONM3U
MOBEPXHOCTH 3€MJIH.

20

[ToreHnMaibHBIE U HEMOTEHIHATIbHBIC CHIIBIL.
CBsizb  pabOThl HEMOTEHIUANBHBIX CHJI C
M3MEHEHHEM MEXaHMYECKOW SHEPTrUU CHUCTEMBI
TE€JI. 3aKOH  COXPAaHCHUSI  MEXaHUYECKOU
SHEPIUH.

21

IToctynaTenbHO€ W BpalllaTeIbHOE JIBHXKCHUE
a0COJIFOTHO TBEPJOrO Teina. MOMEHT CHIIBL.
Ilnedo cumnbl. YCiIOBUA paBHOBECHUS TBEPJIOTO
Tena.

22

Pemenue 3anau.

23

Kontponebnas  pa6ora  Nel mo  Teme
«Kunematuka. /[uHamuka. 3aKOHbBI COXpPaHEHUS
B MEXaHHUKE)»

24

OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKOU TEOpHUH. bpoyHoBckoe
newxkenue. Juddysus. Macca  MONEKyIl.
KonnuectBo Beniectna. [loctostHaast ABoraipo.

25

XapakTep NBUKEHUS U B3aUMOACHUCTBUS YaCTHUII
BeniecTBa. Mojenu CTpOoeHus ra3oB, KUJIKOCTEN
Y TBEPIBIX TEI.

26

OcHoBHOE ypaBHEHHE MOJIEKYJISIPHO-
KWHETUYECKOW TEOPUH Ta30B.

27

TertoBoe paBHOBecue. Temmeparypa u €€
n3Mmepenue. lllkama Ttemneparyp Llenbcus.
DHeprusi TEMIOBOTO IBUKEHHUS MOJIEKYIL.

28

Nneanbuplii ra3. AOCOTIOTHAS TeMIepaTypa Kak
Mepa  CpEeIHEM  KHHETHUYECKOM  DHEPTUU
JIBUKEHUSI MOJIEKYJ. YpaBHeHHE MeHpeneena-
KnaneiipoHa.

29

3akoH JlanmpToHa. ['a30BbIC 3aKOHEI.




Jlabopatopnas  pabora Ne3  «M3mepenue

30 YIAETBbHOU TEMITOEMKOCTID.

31 N3onpoueccel B HWIOEaNIbHOM Ta3e H©  UX
rpadguyueckoe npejacTaBicHue.
BuyTpenHsis 3HeEprus  TEpMOAMHAMUYECKOMN

3o |cHCTEMBI W cnocoObl €€  M3MEHEHWUSI.
KonuyectBo Temnotel u pabota. BHyTpeHHss
SHEPrusi OJTHOATOMHOTO UACAIbHOTO Ira3a.

33 [TapooOpazoBanue U KoHjeHcalus. Mcnapenue
Y KUIICHUE.

34 AOcomnoTHasT W OTHOCHUTENbHAsI BJIXKHOCTh
BO3ayxa. HacelleHHsbIl nap.
TBépnoe teno. Kpucrammueckue nu amopdHbie

35 | TETA. AHM30TpONHST CBOWMCTB  KPHUCTAJJIOB.
Kunkue KpUCTaJUIBL. CoBpemeHHbIE
MaTepualbl.

36 [ImaBnenne w  KpucCTauM3auus. Y IeJIbHAsS
TemioTa riasienus. Cyonumanusi.

37 | YpaBHeHUE TEIUIOBOTrO OanaHca.

38 Buaelt Temnonepenauu. TemionpoBOAHOCTb.
Kongekuus. M3nyuenue.
VY nenvHas TEIIOEMKOCTh BEILIECTRA.

39 | KommyecTBOo TemymoTel TpU  TEIUIONEpeaaye.
Anna0aTHBIN MPOIECC.

40 [lepBbIii  3aKOH TEPMOJMHAMUKH H  €TO
PUMEHEHHE K U30MpolIeccaMm.

a1 HeoGpaTtumMocTs npoiieccoB B mipupoje. Bropoit
3aKOH TePMOIUHAMMUKHU.
[Tpunuun aevicrBug u KIIJ[ TenmoBoi MaliuHbI.

42 | Iuxkn Kapuo um ero KIIJI. Dxomormueckue
POOJIEMBI TETJIODHEPTETHKH.

43 | Peurenue 3amad.
Koutponbnas  pabora Ne2 mo  Teme

44 | «MonekynsipHas buzmka. OcHOBBI
TEPMOJAUHAMUKIY.

45 DJeKTpu3anus Tei. DIeKTpUIecKuil 3aps. [Ba
BHJIA DJICKTPUYECKUX 3aPAJIOB.
[IpoBonHMKH, JTHADJIEKTPUKU u

46 | MOJYIIPOBOJHUKH. 3aKkoH COXpaHECHUS
AIEKTPUYECKOTO 3apsia.

47 B3anmopneiictBue 3apsaoB. 3akoH Kynona.

TOYeUHBIN PIEKTPUUECKUH 3aps.




48

DNeKTpu4YecKoe noJIe. Hanpsox€anocTh
3JIEKTPUYECKOTO I1OJIA. [TprHIMD
CYIEPIIO3ULIUMN DJICKTPUUYECKUX moyier. JlnHuum
HANPSKEHHOCTH.

49

[ToTeHnMaapbHas 3HEPTHS 3apSHKEHHOTO Teja.
PaboTa cri 31eKTpoCTaTHYECKOTO TOJISI.

50

[Torentmman. Paswocte mnorennuanoB. CBs3b
MEXIy  HampsHKEHHOCThIO U Pa3HOCTHIO
[MATEHIIHAIOB.

o1

DnekTpoémkoctb. Konaencarop.

52

3JIGKTpOéMKOCTI> IINTIOCKOT'O KOHICHCATOpAa.
3H€pFI/ISI 3aPSIKCHHOI'O KOHACHCATOpPaA.

53

[TpuHIMIT JeUCTBUS u IIPUMEHECHUE
KOHJICHCATOPOB, KOMUPOBAJIBLHOIO amrmapara,
CTpyHHOrO mMpHUHTEpa. JIEKTPOCTaTUYECKas
3ammTa. 3a3eMJICHHUE YJIECKTPOIIPHOOPOB.

54

DNEeKTpUYECKAN TOK, YCIIOBHS €ro
cymectBoBanus. [locTtosiHubIN TOK. Cuia TOKa.
Hanpsixenue. ConporuBnenne. 3akoH Oma i
y4acTKa LEu.

55

HOCJ’IC}IOB&TGJ’IBHOC, mapaujiCJibHOC, CMCIIIAHHOC
COCAUMHCHUC ITPOBOAHHUKOB.

56

Jlaboparopnas  pabora  Ned  «M3yuenue
CMEIIaHHOTO COSTUHEHUS MTPOBOTHUKOBY.

57

Pabota ¥ MOIIHOCTH 3JIEKTPUUECKOTO TOKA.
3akoH J[xxoynsa-Jlenna.

58

Pemenue 3anau.

59

3akoH Oma [ TOJTHOM — (3aMKHYTOW)
3JIEKTpUYEeCcKor nenu. KopoTtkoe 3ambikaHue.

60

Jlabopatopuas pabora Ne5 «Usmepenne DJ1C
UCTOYHMKA TOKAa M  €ro  BHYTPCHHETO
COTIPOTHUBJICHUS .

61

DneKTpoHHAS IIPOBOJIUMOCTh TBEPIBIX
METaJIOB. 3aBUCUMOCTb  COTMPOTHUBJICHUS
METaJJIOB oT TeMITepaTypHhI.
CBepXIpOBOJIUMOCT.

62

Pemenue 3anau.

63

Kontponsnas  pabora  Ne3  mo  Teme
«INeKTpocTaTUKa. DNEKTPOIUHAMUKA.

64

[lonynpoBoHUKM, WX  COOCTBEHHass U
npuMecHasi npoBoguMocTb. CBolicTBa p—N-




nepexona. [lomynpoBogHuKoBbIe TPUOOPHI.

65

OnexkTpuyeckuid TOK B Bakyyme. CBoiicTBa
ANIEKTPOHHBIX ITyYKOB.

66

DNEKTPUYECKUNA TOK B pacTBOpax M paciiaBax
AIEKTPOJUTOB. DIEKTPOUTHICCKAs
JTHCCOIMALNS. DIICKTPOIU3

67

DIIEKTPUYECKHI TOK B razax.
CamMOCTOSTENBHBII W HECAMOCTOSATEIIbHBIN
pa3psan. Monnus. [Lazma.

68

DeKTpUYECKUe TPUOOPHI U YCTPOMCTBA M UX
NpakTHYeCKoe mpuMeHeHue. [IpaBuiia TeXHUKH
0€30ITaCHOCTH.

UTOI'O

11 KJIACC

No
ypoka

Tema ypoka

JlabopaTopHas/
MpaKTHIecKast
paboTta

KonTtponbHas
pabora

ITocTosiHHBIE MAarHuMThl M UX B3aUMOJICHCTBHE.
MarnutHoe TOJIE. Bekrop MarHUTHOM
VHAYKIMA. JINHUYM MarHUTHOW WHTYKLIHH.

MarauTtHoe moJjie TpOBOAHHUKA C TOKOM. OIbIT
Opcrena. BsaummoneincTBue TNPOBOJAHUKOB €
TOKOM.

JlelicTBE MArHUTHOTIO TOJISI Ha TMPOBOJIHUK C
tokoMm. Cuna Ammnepa.

JlaGopatopnas pabora Nel «HaGmonenue
JEHCTBUS MAaTHUTHOTO TIOJIST HA TOK).

JlelicTBE MArHUTHOTO TOJIA Ha JBHXKYIIYIOCA
3apspkeHHyto yactuily. Cuna Jlopenma. PaGota
cuiibl JIopeHua.

DnekTpoMarauTHas MHAykuus. [IoTok BekTopa
MarHuTHOM MHAYKUIMH. DJIC MHAYKUIHUHU. 3aKOH
AJIEKTPOMArHUTHOM MHAYKIMK Papajies.

JlabopaTtopHas pabota Ne2 «M3yueHue siBneHuUs
AIIEKTPOMArHUTHOW WH]TyKITHI.

NHayKTUBHOCTB.  SIBlIeHME  CaMOMHIYKUUWH.
OJC caMOUMHOYKIMU. ODHEPrusi MarHUTHOIO
MoJsl KaTylIKH C TOKOM. OJIEKTPOMAarHUTHOE
oJie.

TexHuueckue yCTpolcTBa M HMX HPUMEHEHHE:
NOCTOSIHHBIE ~ MArHUTBI,  DJIEKTPOMArHUTHI,
AJIEKTPOJBUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI, UHYKIUOHHAS NIEYb.




10

Pemenue 3agau.

11

Koutponbshas padora Nel mo teme «MarautHoe
noJsie. JJIEKTPOMAarHuTHAsE UHAYKIHSH

12

CBoOonHbIE MEXaHUYECKUE KOJICOaHMUSI.
["apMonnyeckue KOJIeOaHusI. YpaBuenue
rapMoHM4Yecknx  koseOanuii. [IpeBpamenue
sHepruun. Pe3onaHnc.

13

Jlabopatopuas pabora Ne3 «Ompenenenue
YCKOPEHHS CBOOOTHOTO TAJCHUS MPH MOMOIIN
MasiTHUKa .

14

KonebarenbHbrit KOHTYD. CBoOoHbIE
AJIEKTPOMArHUTHBIE KOJEOaHUS B UACATHHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIOTHUS MEXIY
MEXaHUYECKUMU u AIIEKTPOMATHUTHBIMHU
KOJICOAHMSIMU.

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUs YHEPTUU
B WJI€AIBHOM KOJIEOATEIbHOM KOHTYDE.

16

Pemenne 3amau.

17

IlepemeHHbli TOK MOIIHOCTE NEPEMEHHOTO
Toka. Pe3ucTtop B 1enM NEPEeMEHHOrO0 TOKa.
Pe3onanc. BbIHYXIE€HHBIE 3JIEKTPOMArHUTHBIC
KoJIeOaHMUsl.

18

CuHycon1anbHbIN NIEPEMEHHBIN TOK.
AMIUTUTYTHOE M JICUCTBYIOLIECE 3HAYEHUE CHUJIbI
TOKA U HAIPSIKCHUS.

19

Tpanchopmarop. IlpomsBoacTBo, mepenada u
MOTPEOJICHHUE DIICKTPUIECCKON dHEPTHH.

20

Pemenue 3agau.

21

MexaHndeckue BOJIHBI, YCIIOBHS
pacIpOCTpAHEHMUS. [Tepuon. CkopocTb
pacnpoCTpaHEHUS U JJIMHA BOJIHBIL. [lonepedynbie
Y IPOJIOJIbHBIC BOJIHBL.

22

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3BYyKa.
Bricora Tona. TemOp 3ByKa.

23

DNEeKTpOMarHUTHbIE BOJIHBI, HMX CBOMCTBA U
CKOpOCTb. [1IKkana 3J1IeKTpPOMarHuTHBIX BOJIH.

24

[IpyHIMOBI ~ PAagUOCBA3M W TEJICBUJICHMUS.
Passutue cpencrs cBa3u. Pagnonokanus.

25

Kontponwsnas padora Ne2 no teme «Konebanus
Y BOJIHBIY.




26

[IpssMONMHENHOE pPaACIpOCTPAHEHUE CBETA B
OTHOPOAHOM cpene. ToueyHbI NCTOYHUK CBETA.
Jlyd cBera.

27

OTtpakeHne cBeTa. 3aKOHBI OTPAKEHHUS CBETA.
[TocTpoenune n300pakeHUil B IIIOCKOM 3€pKalie.

28

[Ipenomnenne cBera. IlomHoe BHyTpeHHEE
orpaxenue. IlpenenbHbld  yroi  MOJHOTO
BHYTPEHHET0 OTPaKEHUs

29

Jlabopatopnass  pabora Ned  «M3mepenue
MOoKa3aTelis MPEIOMIICHHUS CTEKIIay.

30

Jlunzel. Iloctpoenue wu3o0pakeHUH B JUH3E.
dopMyJia TOHKOM JIMH3bI. Y BEJIMYEHHUE JINH3HI.

31

JlabopatopHass pabora Ne5 «Ompenenenue
ONTUYECKOW CHJIBI M (POKYCHOTO PACCTOSHHUS
coOMparoIien JTMH3BD).

32

Hucnepcust cBera. CloXXHBIM cocTaB 0ejoro
cBera. L[Ber.

33

Uurtepdepenmnust  cBera. udpakuus cBera.
JludpakunonHas pemeérka.

34

Pemenne 3amau.

35

JlaGoparopHas pabora Ne 6 «3mepeHue IIuHbI
CBETOBOM BOJIHBI».

36

JlaGopatopnas pabora Ne 7  «OrmeHka
nHpOpMAITMOHHON  €MKOCTH  KOMITaKT-JHCKa

(CD)».

37

[TonnepeynocTs cBETOBBIX BOJIH. [lomsipuzanus
ceera. OnTuueckue mpuOOpbl U yCTPOHCTBA U
YCJIOBUS X 0€30MaCHOT0 MPUMEHEHHS.

38

Pemenue 3agau.

39

KonTtpoasHas padoTta Ne3 1o teme «OnTuka.

40

['panub! IIPUMEHUMOCTH KJIAaCCUYECKOM
MexaHuku. [locTynarel cneunadbHOM TEOPUHU
OTHOCHUTEIBbHOCTH.

OTHOCHTENBHOCTD OJTHOBPEMEHHOCTH.
3aMeIJICeHuEe BpEMEHH M COKpaIlleHUE JIJIMHBI.

41

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBsi3b Macchl C DHEPrUE W HUMITYJIHCOM.
DHeprus moKosl.

42

@®otonubl. Dopmyna Ilnanka. ODHeprus u
UMIYJIbC (OTOHA.




OtkpeiTie U wuccienaoBanue (Qororddekra.

43
OmneiTel A. I'. CTonerona.
3akonbl GoTtorddexta. YpaBHeHHE DWHINTEHHA

44 | nna ¢dotosddexra. «KpacHas — rpaHHUIa»
dboToarddexra.

45 | Pemrenune 3aay.

16 Hasnenue cBera. Omnbitel II. H. JleGenena.
XUMHUYECKOE JICCTBUE CBETA.
TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE

47 | npumenenue:  QorodnemMeHT,  (HOTOAATUUK,
cotHeYHas OaTapes, CBETOAUO.

48 | Pemenue 3amau.
Mopens atroma Tomcona. OnbiTel Pesepdopaa

49 | mo paccesHuto o-yactuil. [ImanerapHas mMojaenb
aToma.

50 KBanrtoBble moctynatel bopa. Mogens aroma
BOJI0poJa 1o bopy.

51 CtpoeHue aTOMHOTO sjpa. SIaepHbIe CHIIBI.
DHeprus CBsI3U aTOMHBIX SIEP.

50 PagnoaktuBHOCTS.  BHabl  paguoakTUBHOTO
W3JTyUYEHUS.

53 3akOoH paaAMOaKTUBHOrO pacmana. Ilepuon
noJyypacnaja.

54 | Pemenue 3amad.

55 HckyccTBeHHass paauvOaKTUBHOCTB. SnepHbie
peaKIuu.

56 Henenne sapep ypana. llenmnas peaxknus
NeJeHus. Sl nepHbIid peakTop.

57 Tepmosinepnsbie peakuuu. [ Ipumenenne saepHon
SHEPI'UH.

58 | Pemrenue 3amau.

59 | buonoruyeckoe nelcTBUE paaUaIiu.

60 | Pemenue 3amay.

61 Kontponbnas pabora mo Teme «KBanTOBas
buzuKay.
Otanbl pa3BuTus actpoHoMuu. [IpuknagHoe u

62 | MUPOBO33pEHYECKOE 3HAUYEHHE aCTPOHOMUHU.

Bup 3Bé3nHoro Heba. Co3Be3aus, ipKue 3BE3BI,




IINTaHETBhl, UX BHUAMMOC ABHKCHUC. Conneunas
CHUCTCMA.

63

Bunumbie nBMKeHUS HEOECHBIX TeJl. 3aKOHbI
Kennepa.

64

Cucrema 3emust — Jlyna. @usnueckas npupoja
TIaHeT U MalibiX Tej COJTHEUYHON CUCTEMBI.

65

Comaue. CosmHeuHass akTUBHOCTL. M CTOYHUK
sHeprun CojHIia 1 3BE31.

66

3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. 3BE3 MBI
IJIABHOW  TOCJIEIOBATEILHOCTH. BHyTpeHHee
cTpoeHue 3B€371. COBpEeMEHHBIE MPEICTABICHUS
O mnOpoucxoxaeHuu u somonuu CoyHIa u
3BE3I.

67

Mneuynpit  Ilyte — nHama  ['amakruka.
[Tomoxenne u nBuxenne CoiHia B ['anaktuke.
["anakTuku. Y€pHbIE NBIPHI B SIPAX TAJIAKTHUK.

68

Bcenennas. Paszberanue ramaktuk. Teopus
bosbmioro B3pbiBa. PenukToBOE WU3IydyeHHE.
MeraranakTuka.

UTOI'O




