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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TpeOOBaHMWIl K pe3yJibTaTaM
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Takxke c¢ yuéroMm denepaibHON pabdodeil MporpaMMbl BOCIHTAHHS H
KOHIICTIIIUMA TIpEeTNo/ilaBaHusl yueOHoro mpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peaNn3yIOMUX OCHOBHBIE
oOpa3oBaTenbHbIE MPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOy4aromuxcsa 10—11 kiaccoB npu 00yueHun
ux (u3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Tporpamma no ¢usuke coorBeTcTBYET TpedoBaHusiM GI'OC COO K miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOy4EHHUsI, a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh pealh3alli MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTEeCTBEHHO-HAYUYHBIMU YUE€OHBIMU NpeaMeTamMu. B Hell onpeensitoTcs OCHOBHbIC
LEeIU U3y4eHus: (PU3UKU Ha YPOBHE CPEAHEro oOIIero o0pa3oBaHus, JIaHUPYEMbIE
pe3ynbTaThl  OCBOEHUSI Kypca (U3UKMU: JIMYHOCTHBIC, MeETalpeaMETHBIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpammanopu3nNKeBKIIOYACT:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHMSI Kypca (PU3nKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e cojepkaHue ydeOHOTO mpenaMera « Pu3nkay 1o rojgam oOy4eHHs.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BBICTYIAs B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CyIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMi 00 okpyxatomiem mupe. LIKoapHBIN Kypc GU3HKN — CHCTEMOOOpa3yoIui
JUUIS €CTeCTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir W acTpoHomHel. Mcmonb3oBaHWE HW aKTHBHOC
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep UM pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOMCTBAMHU U Apyrux. M3ydenue
(bU3MKYM BHOCUT OCHOBHOU BKJI1a/l B (DOPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydaromuxcs, B (HOPMUPOBAHHE YMEHHH TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS NP BHINOJHEHUN UMHU YUYE€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca pu3uku 41 ypoBHS CpeHEro 00111ero 00pa3oBaHusi OJI0KEH
psI uaeh, KOTOPbIe MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 TOCTPOCHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B CcOOTBETCTBUU ¢ HeW MaTepuan Kypca (GU3HKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymmum B Kypce sBiseTcs
dbopMupOBaHUE TPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE H
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO MNOTEHIHala (U3UYECKON HAayKH, OCMBICIICHHE CBS3M Pa3BUTHUSA
(GU3HKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc Gu3nku npeanoaraet 3HakOMCTBO
C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJIOTMYECKUX NPWIOKEHUN H3yYECHHBIX
TEOPHUN U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM pallOHAIBHOTO MPUPOOTOIb30BAHMS U SKOJIOIMUECKON 0€30MacHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PUZUYECKON TEOPUHU, POJIU (PYHIAMEHTAIBHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX ITPEACTABIECHUSX O IPUPOJIE, TPAHULAX TPUMEHUMOCTH
TEOPHM, JUIs ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlnst 6a30BOro ypoBHS Kypca (PU3HKH — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke 0ObEIWHEHBI B OOMIUN CIHUCOK YYEHHYECKHUX MPAKTHUYECKUX PabOT.
Boijenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOAMMBIX s
KOHTPOJISI U OLICHKH, OCYIIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTeIbHOrO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUJIAHMPOBAHUS M OCHalleHHus KabuHeTta ¢usuku. [Ipu
TOM OO0EcreunBaeTcsi OBJaJCHUE OOyYaromMMHCS YMEHUSMU TMPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, HMCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYUH U
MOCTAaHOBKY OIIBITOB 110 MIPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHNUE yAEISIETCS PEIIEHUIO PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOMN
¢uznyecKoil MOAENbI0, TO3BOJIAIOIIME TNPUMEHATh HW3YUYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
Pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3a1a4 IIPUOPUTETOM SIBISIIOTCS 3a/laHUs HA



OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyromme BBIOOpa (DU3UYECKON MOJSTH IS CUTyallMd TMPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBum ¢ Tpedboanusimu I'OC COO k maTepuaibHO-TEXHUUYECKOMY
oOecrieueHnto yuyeOHoro mpoiecca 0a3oBbld ypOBEHb Kypca (M3HKKM Ha YPOBHE
cpeaHero ooOmiero o0pa3oBaHUs JTOJDKEH W3Yy4aTbCs B YCIOBHSIX MPEAMETHOTO
kaOuHeTa (PU3MKH WIM B YCIOBUAX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe GpU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyJOBaHUE JJIS BBIMOJIHEHUS YKa3aHHBIX B IMPOTpaMMeE 10
bu3NKe yUSHUYECKUX MPAKTUYECKUX PadOT U IEMOHCTPAIMOHHOE 000pY/I0BaHKE.

JleMoHCTpalluOHHOE  00OpyJI0BaHHE (DOPMUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JAEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIIGHUA M MPOIECCOB, OMIIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHUH.

JlaGopatopHoe o00O0Opy/IOBaHUE [JII YYEHUYECKUX MPAKTHUUYECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX OOydYamImxci. TeMaTHYeCcKhe KOMIUICKThI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMH TIEJIIMHU U3y4eHUS] PU3UKHU B 001IeM 00pa30BaHUU SBJISTFOTCS:

e (opmupoBaHue wuHTEpeca M CTpEMJICHHS OOYy4YalOIIMXCA K HAyYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUICKTyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (POpMUpOBaHHE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3yUeHUsI OCHOB
CTPOEHUS MaTepuH U PyHIaAMCHTAIBHBIX 3aKOHOB (DHM3HKH;

e (QopmupoBanue yMeHHUH OOBSCHATH SBICHUS C HCIOJb30BAHHEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mpencTaBICHUNA O PoNMM (PUBUKHU JI PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TUX 1elield oOecrneunBaeTcsl peleHueM CIeAYIOIUX 3aa4y B

npoliecce u3yueHus Kypca (U3UK1 Ha YpOBHE CPEHEr0 O0IIero o0pa3oBaHus:

e TPHOOpPETEHUE CUCTEMBI 3HAHUN 00 O0IINX (PU3NUIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUSX, BKIIOYAs MEXAHWKY, MOJEKYISIPHYI0 (UBHKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (DM3HKY W DJIEMEHTHI aCTPOPU3HKHY;



e (dopMupoBaHHE YMEHHMH NPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JACUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIMSIHUS Ha OKPYKAIOUIYIO
cpeny;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIl Pa3BUTUSL YMEHHUM MPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (06a30BbI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HeJENIO), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 1O (QU3MKE TMepedeHb JIa0OpaTOPHBIX M
OPAKTUUECKUX paboOT SBISETCA PEKOMEHIOBAHHBIM, YUWUTEIb JeJIaeT BBIOOP
NPOBEJCHHUS JTA0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATBHBIX
O0COOEHHOCTEHN 00yJarouXCsl.



COAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka U MeTOAbI HAYYHOTI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
du3nvecKue 3aKOHbl U TEOpPUHU. [ paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W 1U(POBBIC HW3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHHUE MaTepUaibHOW TOUYKH, UX MPOCKIUU HA OCH CHUCTEMbl KOOpPIHUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIecHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBoboaHOe nageHrue. Y CKOpeHHe CBOOOTHOTO MaICHUS.

KpusonuHeitHoe nBrkeHue. J[BUKEeHNE MaTEpUAIBHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJIF0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactota obparieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTPOMCTBA W MPAKTUUECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTUK
JBHKECHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3pEKEHHOM MMPOCTPAHCTBE.

Habmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEPAaBHOMEPHOTO ABMKEHHUS C LEIbIO ONPEAEIECHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuenue aBuxKEHUS Tena, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprio3unuu cuil. Bropoi 3akon HetoToHa aiist
MaTepuagbHON TOUKHU. Tpernil 3akoH HproTOHA 1151 MaTepranbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiapxeHus, kauenust). Cumna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MacC B3aUMOJICHMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHUs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi »Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas SHEprusl. [ToTenuuanbHas SHEPTUs yIpyro
nehopMupoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOHCOXPAHEHUSIMEXAHUYECKONIHEPT U U.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3W pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJla Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocro6biMONEKYNAPHO-KUHEMUYUECKOUMeopUU

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojeneil. Macca u
pa3mepsbl Mosekya. KomnuectBo BemectBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ uamepenue. lllkana temmneparyp
Lenbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJISIPHO-
KHHETHYECKOW TEOPHHM HACATBHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcalbHOM T'a3e C MOCTOSHHBIM KOJWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIasi TPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHMS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3pe:KeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrus TEPMOIUMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KonmnuecTBo TermioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHas TETUIOEMKOCTh BEIIECTRA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoanHamuku. HeoOpaTuMocTh poLiecCcoB B MPUPO/IE.

TeruoBpie  mamuubl.  [IpUHOUNBI  JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBaHust SHEpPrHUM B TEIUIOBBIX MamuHax. Ko3(p@uIMEeHT Moie3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ duimMeHT Mmojae3Horo
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuueckue yCTpoWcTBAa H NPAKTUYECKOE NPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnbIT N0 a1nabaTHOMY PACIIMPEHUIO BO31yXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

N3mepeHne yaenbHOu TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHzaeHcauus. Mcnapenue u xuneHue. AOCONIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachllmieHHbI map. YaelbHas TemioTra
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JABJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHA30TPONHS CBOMCTB
kpucramwioB. JKuuakue xpucramisl. CoBpeMeHHble Marepuaibl. IlnaBieHue u
KpUCTAJIM3alus. Y ienbHast Teriora miasneHus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYyYEHUS] COBPEMEHHBIX MaTE€pUaloOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenue npyu noOHM>KEHHOM JJaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BEUIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHre OTHOCUTENbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
DnekTpu3aius Tea. DIEKTpUIecKuil 3aps. [[Ba Buaa 3IeKTpUUECKUX 3apsiiOB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKU 3apsij.
OnekTpudeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro moiid.  [IpuHuun



CYIEPIIO3ULIAN BJICKTPUUECKUX TOJIeH. JIMHUK HanpsKEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUECKOM Tosie. [lusnexkrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KOMMPOBAJIbHBIN anmnaparT, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenune 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 3n1ekmpuueckuii mox. Toxu 6 pazniuunvix cpeoax

DONEKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIECTBA.
[TocnenoBaTenbHOE, MAapALICIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora oanexkTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsi CHjia U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHMKA TOKA.
3akon Oma i1 OJTHOM (3aMKHYTO#) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COINPOTHUBJICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DIIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHas u npuMecHast MPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa P—N-niepexoa. [omympoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOATEIIbHBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSSI MPOBOAUMOCTbD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3yueHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOUYHHMKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce ocyIIecTBIsIETCS €
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnvle nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4YHbIH (hakT, runores3a, (Qunyeckas BEIUUYHMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEIUI0OOOMEH JKUBBIX OPraHU3MOB (BUIbI TEILJIONEPENAYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOU NIPHUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra3oB,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALNA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHAYKUWHA. [[pHHIMI Cyneprno3nny MarHUTHBIX TOJIEH.
Jluvann MarHuTHOM WHAYKUMU. KapTuHa JMHUNA MAarHUTHOM WHIAYKLIHUM T1OJIS
MOCTOSIHHBIX MAarHUTOB.

MarauTHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHMTHOTO TIOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaercTBre mpoOBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHMEe DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BEkTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJBIKYILAs Cujla WHIYKIMH. 3aKOH 3JIECKTPOMarHUTHOU
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKIMHU. OJEKTPOJBIKYILIAs Ccujia
CaMOUH/TYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoOHCTBA M NPAKTUYECKOE MPHUMEHEHUE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU 3SJIEMEHTapHBIX
YaCTUIl, UHAYKI[MOHHAS M1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKUWMYA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSSHHOTO MarHUTa Ha paMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pa3zgea 5. KoJsieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenrHast cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJE€OaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryaa u ($aza KoieOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHUYEeCKUMHU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanusi. Pezonanc. BeIHYX/IeHHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
AHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHHUE: DIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpoInepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJis
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccenenoBanue EPEMEHHOTO TOKA B LIEMU U3 NTOCIIEA0BATENBHO COCITMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u nudppaxiums MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHHuYecKue YCTpONCTBa M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmntonenue orpakeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccenenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPEJIOMIICHHE,
noJisipu3anus, 1udpaxkius, HHTephepeHIIUs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENRHOE pacIpoCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

Cobuparomiye 1 paccerBaronye TuH3bl. ToHkas nuH3a. DokycHoe paccTosiHUE
U OINTHYECKas cujia TOHKOM JuH3bL. [locTpoeHue n3zo0paxkeHuil B coOOMparomux U
paccenBaromux JuH3ax. @opMyia TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. WuTtepdepenuns cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEP(EPEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcCIoBUe HaOMIOACHUS
IJIaBHBIX ~MAakKCUMyMOB TIpM  MaJ€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMOIMHEHOE PACIIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHHE CBETA.
OnTtuyeckue mpruodopHI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Moieslb CBETOBOAA.

HccnenoBanrie CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[TonydeHnne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yenue cexTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEHIETKH.

Habnronenue noyisipuzanuu CBETA.

Yuenuueckuii saxcnepumenm, nabopamopmsvie padomul

W3MmepeHne nokasaress npesioMJIEHUs CTEKIIa.



HccnenoBanre CBOMCTB M300paKEHUI B JIMH3AX.
Halnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHUIBI IPUMEHUMOCTH KJIACCHYECKON MeXaHUKHU. [locTymaTe! criennanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJII CKOPOCTH CBETa B BAaKyyMe,
IPUHIUI OTHOCUTENBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTHULBI.

CBs3b MaccChl C SHEPrUEN U UMITYJILCOM PEISATHUBUCTCKON YaCTULIBI. DHEPTrUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ORMUKU

®otonsl. opmyna [1nanka cBsizu 3HEprun (OTOHA C €T0 YACTOTOM. DHEPTHUs
U UMITYJIbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
dborodddexra. YpaBHenue JDiinmreiHa s Gorodrddexra. «KpacHas rpaHuia
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuuecKkue YCTpOCTBA M MPAKTHUYECKOE IPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHEMIHETO (oTodhdEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
ILmanerapnas mopens aroma. Ilocrymarel bopa. M3nydenune wu moriounieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YpPOBHSA JHEPruu Ha JApyroi. Bumbl
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/IA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHo-BOIHOBOM
Ty aJli3M.

CHOHTAaHHOE U BBIHYK/ICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPaIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopna.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOnronenue tMHE4aToro CekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneaeHnto coctaBa paJuoakTUBHOTO
m3nyuenus.  CpoiictBa  anbda-, ©Oera-, ramma-usinydyeHus.  BrnusHue
PaIMOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE NpOoTOHAa M HeWTpoHa. HykionHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sipe. AnepHbie cuibl. Jlepext Macchl siapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnembl W TEPCHIEKTHUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOIOIEHHS U PETUCTPALUU AIIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIE B3auMOJIeicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULI.

Yuenuueckuii akcnepumenm, nabopamopmsvie padbomul

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHUH.

Bun 3Bénnoro Heba. Co3Be3nusi, sipkue 3BE3NBI, IUIAHETHI, UX BHINMOE
JIBIDKCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. MctouHuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM Kjacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW NOCJIENOBATENBHOCTH. BHYTpeHHee CTpoeHHE



3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenue n nBukeHue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnroenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, muanet, Mnegnoro [lytu.

Oo0o01maroLiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, pOJib U MECTO (DU3UKU U
ACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3MUECKON TEOPUH B
dbopMHpOBaHUY TMPECTABICHUN O (HU3UIECKOIN KapTUHE MHUPaA, MECTO (PU3UIECKOI
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPIKATEIBHBIX MEXKIPEAMETHBIX CBSI3€ C KypcamMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meowcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (akT, Trumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPCHHE.

Mamemamuxka: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GyYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUTYp B 00bEMa Tell.

buonoeusa: snextpuueckue SBICHUS B KUBOW Mpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIUYECKASI CTPYKTypa TBEPIBIX
TeJI, MEXaHW3MbI 00pa30BaHUS KPUCTALTNICCKON PEETKH, CIEKTPATBHBIA aHAJHN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, MHIAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM ammapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHBb) JOJKHO OOECICUHUTH JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenmera «Dusmka» T0JKHbL
OTpaxkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYaloIIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OIBITA W OIBITA JIEITEIBHOCTH B MPOLIECCE Peajv3alli OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAHHCTHUYECKUX U
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2)IATPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPaXKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4)3¢cTeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYAsA ICTETUKY HAYYHOT'O TBOPYECTBA,
npucymero pu3n4eckon Hayke;

S)Tpya10BOro BOCIMTAHMS:



UHTEpEC K pPa3lu4HbIM cdepaM MpodheccCHoHANIbHON eSTEIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH KU3HH,

6)3K0JI0TrN4YeCKOr0 BOCIIUTAHMS

c(OPMUPOBAHHOCTH IKOJIOTUYECKON KyJNbTYpPbI, OCO3HAHHE TJI00aIbHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HAHMS LIeJIEW yCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7)IeHHOCTH HAYYHOI'0 IIO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIBHOCTH, T'OTOBHOCTH B IPOLECCE
U3Yy4YeHUs! (PU3HKHU OCYIIECTBIIAThH POEKTHYIO U UCCIEA0BATENbCKYIO IS TEIIBHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITETbHO  (OPMyJIMpOBaTh W aKTyalIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHS MPOOJEMBbI C YYETOM aHAIM3a WMEIOIIMXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH M BBHITIOTHATH pa0OTy B YCIOBUAX PEaTbHOTO, BUPTYAIBLHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJ€Th HAy4YHOW TEPMUHOJOTHEH, KIIOUEBBIMU MOHATHUSIMU M METOJAMH
buznueckoil HayKu;



BJIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIIEHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBIABJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M U aKTyaJIUW3UpOBaTh 3ajJiady,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIS TOKa3aTeIbCTBa CBOUX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPhl U KPUTEPHUH PEILICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
KU3HEICATCIEHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJIeTh HaBBIKAMH IOJYYCHHS HMHGOpPMAIUA (PU3MUECKOTO COACPKAHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJI30BaTh  CPEACTBA  WH(MDOPMAIMOHHBIX HM  KOMMYHUKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHH3aIlMOHHBIX
3a/1a4 ¢ COOTI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHON
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJACP)KAHHMS B Pa3IMYHBIX (opmaTax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy NpencTaBiICHUS U BU3yaIu3aliu.

KoMMyHuKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1eCTBUSA:
OCYIIECTBIISATH OOIIIEHNE HAa YPOKax (PU3KUKU U BO BHE-YPOUHOI eI TeIbHOCTH;
pacrosHaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMATHKy W METOJbI COBMECTHBIX ICHCTBHH C y4éTOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pachpenensaTh poid ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIAaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO YIaCTHUKA KOMAaH/IbI B OOTIHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM,

npeajiaraTh HOBBIE TMIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBH3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TMO3UTHUBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U NIPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO DJPYAHWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJaJeTh  HABbIKAMU  MO3HABAaTENbHOM  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLUECCOB, HMX pPE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BbIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBAaTh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeATEIbHOCTH;

MIPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

IIPU3HABaTh CBOE MPABO M MPABO JPYTUX HA OIMIMOKH.

B mporiecce 1OCTHKEHHS THYHOCTHBIX PE3YIbTaTOB OCBOCHUS IIPOTrPAMMBI T10
buzuke IS YpOBHA cpeaHero oOmero oOpa3oBaHUA Yy  OOYYarOIIMXCS
COBEPIIICHCTBYETCS AYMOITMOHAIBHBIN WHTEJUICKT, TIPE IO Iar afOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSs, BKIIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AIMOIIMOHAILHOE
COCTOSIHUE, BUJETh HAIlPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATBCI K
AMOITMOHAJILHBIM U3MEHCHHAM U MPOSBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LIEIIH U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh IMOIIMOHATFHOE COCTOSTHUE
JIPYTHUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWNW OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIbBTATBI

K xoniry o6yuenus B 10 kiaacce nmpenMeTHbie pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHbI MHUpPA, B Pa3BUTUU COBPEMEHHONW TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIeH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICAJIbHBIN a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJl, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnn PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3usi, OPOYHOBCKOE IBMIKEHUE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
W3MEHEeHHEe Oo0BhEMa TeNl MPU HarpeBaHUU (OXJIAXKIECHUU), TEIJIOBOE PaBHOBECHE,
HCIIapeHUEe, KOHJEHCAIMS, IIJIaBJIICHUE, KPUCTALIM3AIMs, KUIICHHE, BIIA)KHOCTH
BO3/1yXa, MOBBHIIICHUE JABJIICHUS Ta3a MPU €r0 HAarpeBaHUM B 3aKPBITOM COCYJIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Ta3a B M30Mpolieccax, dIEKTpU3alus Ted,
B3aMMO/ICHCTBHUE 3apsJIOB;

OMHUCBHIBATh MEXAHUYECKOE JIBM)KCHHUE, HCIOJB3Yys (HDU3NUYECKUE BEITMYMHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHia,
UMITYJIbC T€Jla, KHHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHWUYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(U3NYECKUIT CMBICT HKCIOJIB3YEeMbIX BEIWYMH, WX OOO3HAYCHUS W EIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIIKME JAHHYIO (PU3HYECKYIO BEIMYMHY C JAPYTUMHU
BEJIMYMHAMH;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCIONB3Ysl (U3MUEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTUUYECKOIr0 JBUKEHUS MOJIEKYJ, CPeIHEKBaApaTHYHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KOd(PGUIIMEHT MOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENsl; MpPU OMNUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyeMbIX BEJIMYMUH, HUX
0003HaYCHUST W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(bu3NYECKYyI0 BEIMYUHY C APYTUMHU BEJIUUMHAM;

ONHUCHIBATh U3YUYEHHBIC JIICKTPUUECKUE CBOMCTBA BEIIIECTBA U DJIEKTPUUECKHUE
sBJICHUSL (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIUAJIOB,;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEITMYMH, WX OOO3HAUYCHUS] W €IWHHUIIBI; yKa3blBaTh (POPMYJIBI, CBS3BIBAIOIINE
JaHHYIO0 (M3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHaJTU3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3Ys (PU3MUYECKUE
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHITUN CYTEPIIO3UIIMKA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUYECKOW PHEPTrUU TEIUIOBOTO JIBUKEHHUS MOJIEKYII C
a0COJIFOTHOUN TeMmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pa3inyaTh CJIOBECHYIO
(bOpMyYITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JICHCTBUS MAIINH, TPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI IO MCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyupoBaTh MpodaeMy/3aaady U THIOTE3Y y9eOHOTO IKCIIEPUMEHTA, COOMUPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OIBIT U (POPMYITHPOBATH
BBIBOJIBL;

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaTh HW3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy (PU3NYSCKUMHU  BEIUYMHAMH  C
UCIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHpPOBAaTh YCTAHOBKY,
(uKcHpOoBaTh Pe3yJIbTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJE
Ta0IHI U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

coOJroaTh mpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIICIOBAHUI B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
00opy10BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIUIIBL, HA OCHOBE aHAJIM3a YCJIOBUS 3a1a4u
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIyYE€HHOT0 3HaueHus (PU3NUECKON BEJINUNHBI;

pelaTh KaueCTBEHHBIE 3aaUM: BHICTPAUBATh JIOTUYECKU HEMPOTHBOPEUUBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bU3UYECKHE IBIICHUS,

UCIIOJIb30BaTh MTPU PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH()OPMALIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYpUPOBAaHUS, WHTEPIIPETAIUNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM WHGOPMALMK, TOJYYEHHOW W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKH aHATM3UPOBAThH MOyIaeMyI0 HH(HOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPY>KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecnieueHns: OE30MACHOCTH MPH OOpalleHUH ¢ MpUOOpaMU U TEXHUUYECKHUMHU
YCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIE C BBHIMOJHEHUEM PA3JIUYHBIX COIUATIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pPaCHpenessaTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHHBATH
BKJIJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE paCCMAaTPUBAEMOM MTPOOIIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIe pe3yibTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW Hay4yHON KAapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH M
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
bu3MYecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOIEIICH:
TOYEUYHBIN SJICKTPUICCKUIN 3apsi, Tyd CBETa, TOYCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sijipa MPHU PEUICHUU (PU3NYECKUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JEHUCTBUS TOKA, B3aUMOJICHCTBHE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJsS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPaCIpOCTPAaHEHUE CBETa, OTPaXKE€HUE, MpeTOMIICHUE,
uHTephepeHusa, audpaknus W TOJNIpU3alus CBETa, JUCIEPCHsS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHENYaTOro CIEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HCKYyCCTBEHHAas

PaguO0aKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMUMOCTh  PA3MYHBIX  Cpea) |

AIIEKTPOMArHUTHBIC SIBICHUSA (MPOLIECCHI), UCMONB3YSd (U3NYECKUE BEIUUYHUHBIL:
DIIEKTPUYECKUN 3apsill, CWJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAas Cuia, paboTa TOKa,
MHIYKIUS MarHUTHOTO MOJisA, cuia Ammepa, cuna JlopeHna, WHIyKTUBHOCTH
KATYIIKH, SHEPTUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHu B KoJeOAaTeTbHOM KOHTYpE, 3apsl W cuja ToKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuM, (POKYCHOE pacCTOSHHE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUEHHs U EAUHMIIbI, YKa3bIBaTh
(bopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYUHY C IPYTUMH BETUYUHAMH;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS W IPOLECCHI, HCIOIb3Ys
busznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, MEPHOJI MOTypacnaga, SHEPTUs CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (DU3UYECKUH CMBICIT
WCITOJIb3YeMBIX BEJIMYMH, MX OOO3HAUEHUS W CAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBSI3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEJOBATEIBHOIO U MMAPATUIETBHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHma, 3aKkOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJIMHEHHOTO pacipOCTpaHEHUs! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa Mg gororddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHHUs HMMITYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMcIia, MOCcTysathl bopa,
3aKOH PaJIMOAKTHUBHOI'O pacrnaja, Mpyu 3TOM pasjinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCJIOBHUS (TpaHUIlbI, OO0JIACTH)
MPUMEHUMOCTH;

OINPENENATh HAIIPaBJICHUE BEKTOPA MHIYKIMHA MATHUTHOTO MOJISI IPOBOJHUKA
C TOKOM, cuJjibl Amriepa u cuibl Jlopenna;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCJICIOBAHUIO (PU3WYECKUX SIBICHUN U
MIPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUU: TpPH 3TOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUSs, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYHIIECTBJISATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
U3MEPEHUI: TP STOM KOHCTPYHUPOBATH YCTAHOBKY, (DHKCHPOBATh PE3yIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH (DPM3MYECKUX BEJIMYMH B BHUAE TaOIUI U TpaduKOB,
JienaTh BBIBOJIBI MO Pe3yJibTaTaM HCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeIOBAaTEIbCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
0o00opy10BaHUS;

pemiaTh pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJENbIO,
UCTONB3YS (Pr3HUecKre 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUA 3a/1a4u
BBIOMPATH (PU3UYECKYIO MOJENb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIBI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJIyYeHHOTO 3HAYeHUs (PU3UUECKOU BEJIUYUHBI,



pemaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKH HEPOTUBOPEUHBYIO
LEMOYKY PACCYKICHUH C OMOpPOM Ha HM3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALIMM U IPEICTABICHUS
y4eOHOW ¥ Hay4HO-TIOMYJApHOW WH(GOpPMAIUHU, TMOJIYYCHHON W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMyI0 HH(OPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MacCHOIO MCHOJIb30BAaHUS B TOBCEIHEBHOU
KU3HY;

INPUBOJNUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPY’KAIOIIETO MHpPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JJIsi COXPAHEHHMSI 3JI0POBbsSI U COOJIIOIEHUSI HOPM SKOJOTUYECKOTO
MIOBEACHUS B OKPYKAIOLIEH Cpeae;

paboTaTh B TIpynIe C BBIIOJHEHUEM pa3JIMYHBIX COLHUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TIpPyNIbl, PaLMOHAIBHO pacCHpelesTh OOS3aHHOCTU U
IJIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYALMsIX, aJICKBaTHO OIICHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumenoBaHnuepasieioB u
TEeMIIPOrpaMMBbl

KoanuecTBoyacos

Bcero KonTtpoabHbiepadoThl

Paznea 1. ODU3UKA U METOJAbI HAYYHOI'O IIO3HAHUA

IIpakTnyecknepadoThI

DJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/bHbIEpeCypChI

®u3nKa U METO/Ibl HAYYHOTO bubmmoreka [JOK
1.1 2
IIO3HAHUS https://m.edsoo.ru/7f41bf72
Hroronopazneny 2
Paznen 2.MEXAHUKA
bubmuoreka [{OK
21 Kimnematitica > https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
53 3aKOHBICOXPAHEHUS B 6 1 1 bubnuoreka [IOK
' MEXaHHKe https://m.edsoo.ru/7f41bf72
Hroronopaszneiy 18
Pa3znen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJAUHAMHUKA
OCHOBBIMOJIEKYJISIPHO- bubmuoreka [JOK
3.1 . 9 1
KMHETUYECKONTEOpUHN https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
3.2 10 1
OCHOBLITEPMOAHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS 5 bu6muoreka [JOK
' BellecTBa. Pa3oBble NEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroromnopaszneny 24



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Paznen 4.9JIEKTPOAUHAMUKA

bub6nmoreka [IOK
4.1 1
DEKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
4.2 ITocTOAHHBIN NEKTPUUECKUI 12 bubnmnoreka HOK
' TOK. TOKH B Pa3jM4HBIX CpeIax https://m.edsoo.ru/7f41bf72
Hroromnopaszneny 22
PezepBHOEBpemMs 2
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

N KosaunuyecTBoyacoB JJIeKTPOHHbIE
" HamMmeHOBaHHePA3IeJIOB U (ungposbie)
n/ Bcer  KourtpoJsbHbiepato IMpakTnyecknepado
TEeMIIPOrpaMMBbl o0pa3oBaTejbHbIEpeCYp
1 0 ThI ThI
ChlI
Pa3znen 1.9JIEKTPOJAUMHAMUKA
MaruauTHOETIOINE. bu6mmoreka [IOK
11 11 1 3
DneKTpoOMarHuTHAsTUH Ty KITHS https://m.edsoo.ru/7f41c97c
Hroronopazneny 11
Pa3nen 2.KOJIEBAHUS U BOJIHBI
21 MexaHn4deckue u 9 1 bubmuorexa [JOK
' 3JIEKTPOMarHUTHBIEKOJICOaH S https://m.edsoo.ru/7f41c97c
99 MexaHn4deckue u 5 1 bu6mmoreka [IOK
' 3JIEKTPOMArHUTHBIEBOIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Omrika 10 3 https://m.edsoo.ru/7f41c97¢c
Uroromnopazneny 24
Pa3zaen 3.0CHOBBI CIEIIUAJIBHOM TEOPUM OTHOCUTEJBHOCTH
31 OcHOBbBICTIEIINAIBHONTEOPUHOTHOCUTEIBH 4 1 bubnnorexka [JOK
' OCTH https://m.edsoo.ru/7f41c97¢c
Hroronopazaeny 4
Pa3znen 4 KBAHTOBASI ®U3UKA
. bubmuorexa [JOK
4.1
VICMCHTBIKBAHTOBOHONTHKIL 6 https://m.edso0.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.2 Crpoenuearoma

4.3 ATOMHOESAPO

Uroronopazneny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41c97c

Paznea 5S.OJIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKHU

5.1 DIeMEHTHIaCTPOHOMUU U aCTPOPHU3UKH 7 nggﬁﬁfgggﬁ}imlcg?c
Hroronopaszneny 7
Pa32;e.11 6.0bOBIIAIOLIEE TIOBTOPEHHUE

6.1 O06o00mIaroIeenoBTOpeHNE 4 hBtIffsJ:I/I//IrT:;(;grou/Iif4lc97c
Hroronopaszneiy 4
PesepBHOEBpeMs 3
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KoaunuvecTBouacoB
1| araus J1eKTPOHHBbIENU(PPOBHICOOPA30B
/ Temaypoka Be Konrpoabnbl  IIpakTuyeckun A y P p P
YeHUs aTeJibHbIEpeCcypChl
I ero  epadoThl epaldoThbl
dusnka — HayKa 0 MPUpPO/IC.
1 Hayunsie MeT(})I bl nofHapHI/Iﬂ 1 bubmorexa LHOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIIEer0 MUpPa
Poab u mecTo pusuku B
OPMHPOBAHUH COBPEMEHHOM
2 I(fa quor;I KapTHUHBI I\fﬂ a, B 1 bubmorexa LHOK
Y i P https://m.edso0.ru/ff0c33e6
MPAKTUYECKOU JeATETbHOCTH
monen
MexaHu4yeckoe TBUKEHHE.

3 OTHOCHUTENBHOCTH MEXaHUYECKOTO 1 bubmuorexa [JOK
neuxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpPHOEITPAMOIMHENHOEIBUK 1 bubnnorexka [JOK
€HHUe https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOETPAMOIIMHENHOET 1 bubnnoreka [JOK
BUKCHUE https://m.edsoo.ru/ff0c372e

5 CBobOoaHOe mageHue. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOIHOTO MaJeHUs https://m.edsoo.ru/ff0c39cc
KpuBonnHeliHOE ABHKEHUE.

P . bubnuotexa [JOK

7 JIBr>KeHHE MaTEpUaIbHOU TOUKH 110 1

OKPY>KHOCTH

https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

IIpuHLUII OTHOCUTENIBHOCTH

bubmuorexa [JOK

8 lNanunes. MHepunanbHble CUCTEMBbI
puu https://m.edsoo.ru/ffOc3be8
otcyeta. [lepBoiiizakonHproTOHA
Macca tena. Cuia. [lpunnun
9 Cynepro3uiuu cui. Bropoii 3akon bubmmorexa [JOK
yrep ' p . https://m.edsoo.ru/ffOc3be8
HeroToHa 1715t MaTepuanbHON TOYKA
Tperuii 3akon Herotona s bubnnoreka [HOK

10
MaTepHaIbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOTO TATOTEHUSI.

11 Cuna TsKxecTu bubmorexa LHOK

’ https://m.edsoo.ru/ff0c3d00
[TepBasikocMHUECKasICKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunment

13 Tpenus. Cuiia CONpOTUBIICHUS TTPU bubnmnoreka [JOK
NIBIDKECHUH TeNa B JKUJIKOCTHU WU https://m.edsoo.ru/ffOc3f76
rase
[ToctynaTenbHOE U BpanaTeaIbHOE

14 JBIKEHUE a0COIIOTHO TBEPIOTO bu6nmoreka [JOK
tena. MomeHnTcwibl. 1lneqocuisr. https://m.edsoo.ru/ff0c41a6
YcnoBusipaBHOBECHUATBEPIOTOTEA
NMnynsc MaTepualbHONM TOYKH,

15 | CHCTEMBI MATEPHANLHBIX TOGEK. bubnuoreka [IOK
Nmmynbe cunbl. 3aKOH COXpaHeHus https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTHBHOCIBIDKEHUE
PaGoTta u MOIITHOCTH CHITBIL.

bu6mmoreka [JOK
16 = Kuneruueckas sHeprus

MaTCpHaHBHOﬁ TOYKH.

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

TeopeMaoON3MEHEHUMKUHETUYECKO
W SHepruu

17

IToTrenumanpHas SHEPTHUsL.
[ToTeHunanbpHas 3HEpPrUs ynpyro
neGopMUPOBaHHON NIPY>KUHBIL.
[ToreHnmanbHasIHEPTUATEIABOTH3H
MIOBEPXHOCTU3EMIIN

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

18

ITorennuanabHbBIe U
HeIoTeHIMaIbHbIE CHIIBI. CBSI3b
paboThI HEMOTCHIIUATBHBIX CHII C
M3MEHEHHEM MEXaHHYEeCKOM
SHEPIUU CUCTEMBI TEJl.
3aKOHCOXPaHECHUSIMEXaHUYECKOM
SHEpPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHnast pabota
«MccnenoBanue cBsizu pabOTHI
CHJIBI C U3MEHEHUEM MEXaHUYEeCKON
SHEpIuu Teja Ha Ipumepe
pacTsHKeHUs PE3UHOBOTO KIyTay

20

Kontponbnas paboTa mo teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUsI B MEXAaHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKCHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. BpoyHOBCKOEIBUKEHHE.

Auddysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep JBUKEHUA U
B3aUMOJECUCTBHS YaCTUI] BEIIECTBA.



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Mopenu cTpoeHus ra3os,
AKHUJIKOCTEH U TBEPIBIX TEI

23

24

25

Macca monekyn. Konnuectso
Bemtectra. [locTostHHas ABoraapo
TennoBoe paBHOBecHE.
Temnepatypa u e€ uamMepeHue.
[lIxanatemneparypllenbcus
WUneanpubriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AbcoioTHas TeMnepaTypa Kak
Mepa CPeIHEN KHHETUYECKOU
SHEPTUH JIBHKEHUSI MOJIEKYJI.
YpaBHenneMeHieneepa-
Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

27

28

29

3akon/lanpToHa. I"a30BBIC3aKOHBI

JlaGopatopHnas pabora
«HccnenoBanue 3aBUCUMOCTH
MEX]y napaMeTpaMH COCTOSTHHS
Pa3peKEHHOTO ra3ay

I/Isonpoueccm B UACAJIbHOM ra3c€ u
ux rpa(bnqecxoe MMpEaACTaBJICHUC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BryTtpeHnHss sHeprus
TEPMOJAMHAMUYIECKON CUCTEMBI U
CIoCcOOBI €€ M3MEHCHHS.
KonnuecTBotennots! u paboTa.
BHyTpeHHsAsPHEeprusioAHOATOMHOTO
uJieaibHOTOra3a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

bubmuorexa [JOK

31 B
HABLTEILIONEpeaat https://m.edsoo.ru/ff0c5c36
VY aenbHas TEMIOEMKOCTD BEIIECTBA.

39 KonunuecTBo TemnoTs! npu bubnmoreka [JOK
Terionepeaaye. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIMTIIpOIIECC

33 [lepBblii 3aKOH TEPMOAMHAMMKY U bubmumorexa [IOK
€ro MPUMEHEHHE K U30IpolieccaM https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs TipoIieccoB B

34  mpm g e. Bropoit I;aII(IOH bubmmorexa [JOK

pupoze. BTop https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKH

35 [Tpunmun nevicrBus u KI1/{ bubnunoreka [JOK
TEIIOBOM MalIUHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KITJ1

37 DKOJIOTHYECKUETTPOOTIEMBITEINIONHE
pPreTUKu
O6o06maromuit ypox

38 «MOJ‘II:K JII;JIl Hazllr()pmnxa OcHoBBI bubmmorexa LIOK

YIP ' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI
KonTponbHas pabota mo Teme
39 «MOJ‘IpeI( s st[ dusuka bubnuorexa LIOK
YIP ' https://m.edsoo.ru/ff0c6a50
OCHOBBITEPMOAMHAMUKID)

40 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubnnorexka [JOK
Hcnapenue u xurnenue https://m.edsoo.ru/ff0c63b6
AOcComoTHas U OTHOCUTEIbHAS

bubmuorexa [JOK
41 BJIA)KHOCTh BO3/lyXa.

Hacsiennsiitnap

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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TBépnoereno. Kpucramnugeckue u
amopdHbIe Tena. AHU30TPONHS

bubmuoreka [JOK

42 I LK €
CBOUCTE KPHCTAILIOB. AN https://m.edsoo.ru/ffOc65f0
KPUCTAJLTHI.
CoBpeMeHHbIeMaTepHaTbI
[InaBnenue n KpUCTATUIU3ALIMSL.
43 V nenpHas TEIUIOTA IUIABJIEHUS buGnnorexa LIOK
a ’ https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bu6mmoreka [IOK
44 \% §)
PABHCHHCTCIIOBOTODANANCA https://m.edsoo.ru/ff0c6820
DiexTpru3anus Tell. DIEKTPUIECKUN
45  3zaps Tp}:[Ba BH/JIA AJICKT I/ITII;CKI/IX bubmorexa LHOK
AL A p https://m.edsoo.ru/ffOc6bcc
3apsJI0B
[TpoBOAHWKY, TUIIEKTPUKH U
46 | TOTYMPOBOIHHAKH. 3aKkoH bubnnoreka [JOK
COXpPAHEHUS JIEKTPUYECKOTO https://m.edsoo.ru/ffOc6bcc
3apsa
B3aumoneiicTBue 3apsiioB. 3aKoH
47 Kynona. ToueyHbIN dIIEKTpUYESCKAN bubmmorexa [IOK
Yy ’ p https://m.edsoo.ru/ffOc6ce4
3apsi
Hanpsk€HHOCTD 3JIEKTPHYECKOTO
4g | oM [TpuHuMn cynepno3suuuu bubnuoreka [IOK
AJIEKTPUYECKUX TTOJIEH. https://m.edsoo.ru/ff0c6df2
JInHMMHANPSAKEHHOCTH
PaGota cuit a1eKTpoCcTaTuueCcKoro
bubmuorexa [JOK
49 nonad. ITorenmuann.

Pa3HoCTEIOTEHIIMATIOB

https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " IUSJICKTPUKHU B
SJICKTPOCTATHUYCCKOM II0JIC.
ZIHBHCKTquCCKaHHPOHHHaeMOCTB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

51

OnextpoémkocTs. Konnencarop

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD MIIIOCKOTO
KOHJIEHCAaTopa. DHEeprus
3apsHKEHHOT0 KOHAEHCAaTopa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

Jlaboparopuas padota "U3mepenune
ANEKTPOEMKOCTH KOHJIeHcaTopa"

[TpuHIMD NEHCTBYUS U IPUMEHEHUE
KOHJICHCATOPOB, KOIIMPOBAJILHOTO
amrmapara, CTpyHHOT0 IpuHTepa.
DNeKTpocTaTUYECKas3aIINTA.
3a3eMIIeHUEINEKTPOpHUOOpOB

DNEeKTPUYECKHI TOK, YCIOBHS €T0
cyuiectBoBaHus. [10CTOSAHHBIN TOK.
Cuna toka. Hanpsoxenue.
CornpoTuBieHue.
3akonOmMaIsTydacTKalenu

[TocnenoBarenpHOE, TapaIETBLHOE,
CMEIlIaHHOE COETMHEHNE
IIPOBOAHHKOB.
JlabopaTopHasipaboTa
«M3y4eHnecMenIaHHOTOCOe TNHEHH
SIPE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

Pabota u mourHOCTH
AJIEKTPUYECKOTO TOKA.
3akon/xoymns-Jlenma

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

58

59

60

3akon OMa 1st MOJTHOM
(3aMKHYTOM) DJICKTPHYECKOM IICTIH.
Kopotkoe 3ambikanue.
JlabGopaTtopHas paborta «M3mepenune
OJIC uCcTOYHMKA TOKA U €TO
BHYTPEHHETO COIMPOTHUBIICHUS

DJEeKTPOHHAs MPOBOAMMOCTh
TBEPABIX METAJIIOB. 3aBUCUMOCTD
COIPOTHBIICHUS] METAJIJIOB OT
TEeMIIepaTyphbl.
CBepXITpOBOJIUMOCTh

DNEKTPUUECKUN TOK B BaKyyMe.
CBOICTBaIEKTPOHHBIX ITYYKOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

61

[TorynpoBOTHUKH, UX COOCTBEHHAS
U IIPUMECHAs IIPOBOIUMOCTb.
CaoiicTBap—N-miepexo/a.
[TonmynpoBOAHUKOBEIE TPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

62

DNeKTpUUYECKUH TOK B pacTBOpax U
pacriaBax 3JIeKTPOJIUTOB.
DNEeKTPOTUTUYECKASTUCCOIHAIINS.
DneKkTponn3

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

64

DNEeKTPUYECKUI TOK B raszax.
CamocTosITENbHBIN U
HECaMOCTOSITENIbHBIN pa3psl.
Monnus. [Tnazma

DneKkTpudeckue npudopsl U
YCTPOWCTBA U X MTPAKTUYECKOE
MIPUMEHEHHUE.
[IpaBunarexHUKNOE30MACHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

bubmuorexa [JOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

65 O6006marmuitypox 1 bubnmoreka [JOK
«DNEKTPOIMHAMUKA» https://m.edsoo.ru/ff0c88be
KonrponsHas pabora o teme
«Qnekrpocraruka. [IocTosHHBIH bubnuoreka [IOK

66 . 1
JJIEKTpUYECKU TOK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeax»

PesepHblii ypok. KonTponbsHas

67 aGOI;a o TZie ' 1 bubmorexa LHOK

? " https://m.edso0.ru/ff0c8c56
DIeKTpoAHAMUKA

68 PesepBHblitl ypok. O600maromui 1 bubnuorexa [JOK

ypok no teMaMm 10 kinacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne
n

/

I

Temaypoka

ITocTossHHBIC MarHuTHl U UX
B3aUMOJCHCTBHE. MarHuTHoe
nosie. Bektop MarHuTHON
WHIYKIUU.
JIMHUMMAarHUTHOMMHAYKIUH
MarauTHoe 1oJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena.
BzaumopericTBue mpoBOAHUKOB C
TOKOM

JlaGopatopHas pabora «3yuenue
MarHUTHOT'O TOJIS KaTyIIKHU C
TOKOM)

JlelicTBME€ MArHUTHOTO TIOJIS HA
MIPOBOJIHUK C TOKOM. Cuiia
Awmnepa. JlabopaTtopHas pabora
«HccnenoBanue aeMcTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBHEe MarHUTHOIO IOJISL HA
JBHKYIIYIOCS 3apSKEHHYIO
yactuily. Cuna Jlopenia. Pabora
cuisl JlopeHna

KoanuecTBouacos

KoHTpoabHbI

Haraunzy
[MpakTnyeckn
YyeHHus
epadoThI
1
1

JJ1eKTPOHHBbIENU(PPOBHICOOPA30B
aTeJibHbIEpecypChl

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9778

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DJNIeKTpOMarHuTHasE MHYKIIUS.
IToTok BeKTOpa MAarHUTHOM
uHaykiuu. DJ1C uHayKuu.
3aKOH 3JIEKTPOMarHuTHON
unaykuuu Papanes
JlaboparopHas pabota
«HMccnenoBanue siBICHUS
AIEKTPOMArHUTHOW MHTYKITUI)

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTS. fIBIEHUE
camounaykiuu. J/C
CaMOUHIYKIUU. DHEPrusi
MarHUTHOTO TOJIsl KaTYLIKHU C
TOKOM. DJIEKTPOMAarHUTHOETIOJE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITOCTOSTHHBIE
MarHuThbl, JIEKTPOMArHUTHI,
3JIEKTPOJABUIATEIb, YCKOPUTEIN
3JIEMEHTapHBIX YACTHII,
WHIYKIHUOHHAs [1eYb

10

O6o0matromuii ypok « MarHutTHoe
noJie. DJIeKTpOMarHuTHas
WHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

12

KonTponbhas pabota no teme
«MarnuTtHoe 1noe.
BHCKTpOM&FHI/ITH&?II/IH)IYKHI/IH»

CB00O0IHbIE MEXaHUYECKHE
kosebanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

TapMOHUYECKHUX KOJIeOaHUH.
I[IpeBpaineHue sHEpPruu

13

JlaGopaTtopHnast pabota
«HccnenoBaHue 3aBUCUMOCTH
neproja MajblX KoJIeOaHuid rpy3a
Ha HUTU OT AJIMHBI HUTHU U MaCChI
rpy3a»

14

15

KonebarenbHbIN KOHTYD.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJie0aHus B UI€aTbHOM
KoJ1e0aTeIIbHOM KOHTYPE.
AHAJIOTUAMEKTYMEXaHUICCKUMHU
u
AJIEKTPOMArHUTHBIMUKOJICOAHUSIM
u

®opmyna Tomcona. 3akoH
COXpPaHEHHUS YHEPTUU B
u7eabHOM KoJleOaTeTbHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

17

[IpencraBnenue o 3aTyxarmux
Kosie0aHusx. BeIHyX1eHHbIE
MEXaHHYECKHE KOJICOaHus.
Pe3onanc.
BriHyX)1€HHBIEIEKTPOMArHUTHBI
eKoJieOaHus

IlepemeHHBIH TOK.
CuHycouanbHbIN IepeEMEHHBIN
TOK. MOIIIHOCTB ITEPEMEHHOI0
TOKa. AMIUIUTYTHOE U

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

JICUCTBYIOILIEE 3HAYCHHUE CUJIBI
TOKa U HAMPSKEHUS

18

19

20

21

22

23

Tpancdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPTUU

YCTpoicTBO U MPAKTUUYECKOE
PUMEHEHHUE AIEKTPUIECKOTO
3BOHKA, F€HEpaTopa NepeMEHHOTr0
TOKa, JINHUH 3JIEKTpoIepeaay

DKOJIOTUYECKUE PUCKHU ITPU
MIPOU3BOJICTBE ANEKTPOIHEPIHHU.
KynpTypa ncnons3oBanus
ANEKTPOIHEPIUU B MOBCEAHEBHOM
JKU3HU

MexaHu4eCcKUe BOIHBI, YCIOBUS
pactpoctpanenus. [lepuon.
CKopocThb pacnpocTpaHEHUs U
JIvHA BoJiHbL. [lonepeyunsie u
MPOAOJIbHBICBOJIHBI

3Byk. CKOpOCTb 3BYKa.
I'pomkocTh 3ByKa. BeicoTaTtoHa.
TemOp3ByKa

DNIEeKTPOMarHUTHbIE BOJHBI, UX
CBOMCTBA U CKOPOCTb.
[ITxamasneKTpOMarHU THIXBOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccab4

bubmuorexa [JOK
https://m.edsoo.ru/ffOcccOc

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccfe0

24

[TpuHIMTIBI paTHOCBS3U U
TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokamus



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

KontponsHas padora

bubmuorexa [JOK

25 «Konebanust 1 BOJIHBI https://m.edsoo.ru/ffOcc6f8
[IpssmonunenHoe
26 pacIpoCTpaHEHUE CBETA B bubnuoreka [IOK
OAHOPOJHOM cpene. ToueuHblid https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyu cBera
OtpaxkeHue cBeTa. 3aKOHbI
27  otpaxenus ceera. [locrpoenue bubmmorexa LIOK
. https://m.edsoo.ru/ffOcd4e0
N300paXEHU B IIJIOCKOM 3epKajie
IIpenomnenue ceera. [lonHoe
08 BHYTpPEHHEE OTPa’KEHUE. bubnnoreka [JOK
ITpenenbHbINA yroJ NOJIHOTO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKEHUS
JlaGopaTtopHnas pabota
29  «M3mepenue nokaszarens bubmmorexa LOK
https://m.edsoo.ru/ffOcd67a
MIPEJIOMIIEHUS CTEKIIa»
JInn3sl. IlocTpoenue
30 n3o0paxenwuii B muH3e. opmyna bubnuoteka [JOK
TOHKOM JIMH3BI. Y BEJIMYCHUE https://m.edsoo.ru/ffOcdd1e
JIUH3BI
JlaGopaTtopHnast pabota
31 «HccnenoBanue cBOMCTB
MU300paXKeHUH B TUH3AX)
Hucnepcus cera. Cl0KHBII
32 coctas 6enoro cBera. L[BerT.

JlaGopaTtopHnasi pabota
«Habmonenne aucnepcun cBeTay



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

WnTepdepenmus ceera.

bubmuorexa [JOK
33 eTa.
Jngpaxums csera . https://m.edsoo.ru/ffOced22
Hudpakuronnas pemerka
34 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonmapuszanuus ceera https://m.edsoo.ru/ffOcf02e
Onruueckue mpuodopsl U
35 YCTPOWCTBA U YCIIOBHS MX
0e30MacHOTO MIPUMEHEHUS
I'paHUIIBI TPUMEHUMOCTH
36 KJIACCUYECKOU MEXAHUKH. bu6mmoreka [IOK
[TocTynatel cienuanbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCUTEIBHOCTD
37 OJHOBPEMEHHOCTH. 3aMeJICHUE bubmorexa LHOK
AHOBP ] g https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIIEHUE JITTHHBI
OHeprus U UMIYJIbC
38 pensiTUBUCTCKON yacTulibl. CBS3b bubnnorexka [JOK
MAacCChl C DHEPIUEN U UMITYJILCOM. https://m.edsoo.ru/ffOcfc68
DHEeprusnokos
KonTponshnas pabora «Onrtuka.
39 OCHOBBI CHELIHAIBHON TEOPUH bubmmorexa LHOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTHY
40 ®oronsl. opmyina [Inanka. bubmuoreka [IOK
DHeprus U UMITyJIbC (OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIE0BAHNE BuG OK
41 doroaddexra. OnpiTer A. T nosmoreka 1

CromneroBa

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

3akonbl poTodddekra.
VYpaBHeHue DUHIITEWHA 114

bubmuorexa [JOK

42 doTtoarddekra. https://m.edsoo.ru/ff0d015e
«Kpacnasrpanuna» poroaddexra
Hasnenue ceera. OnwiTh [1. H.
43 TeGenesa. bubmuoreka [JOK
. https://m.edsoo.ru/ff0d04a6
XUMHUYECKOEICHCTBUECBETA
TexHudeckue ycTpoiucTsa u
MPaKTUYECKOEe TPUMEHEHHE:
44
¢dorosnemeHT, HoTOAATUHK,
COJTHEYHas OaTapesi, CBETO IO
45 Pemienne 3agay 1mo teme bubmuorexa [JOK
«DJIeMEHTBI KBAHTOBOM ONTHUKH https://m.edso0.ru/ff0d0302
Monens atoma ToMcona. OTBITE
46 Pesepdopna no paccestuo o- bubnuoreka [IOK
YaCTHILI. https://m.edsoo.ru/ff0d091a
[InanerapHasimoienpaTomMa
bu6mmoreka [JOK
47 Hoctynarsibopa https://m.edsoo.ru/ff0dOafa
N3ny4yenune u norioumeHue
48 (OTOHOB MpH MEPEXO0/Ie aTOMa C bubnuoreka [IOK
OJHOTO YPOBHS SHEPIUU Ha https://m.edsoo.ru/ff0dOafa
npyroi. BuaeiciekTpoB
BonHoBbIE CBOMCTBA YaCTHII.
Bounnsr ne bpoiiis.
. bubnmoreka [JOK
49 = KopmyckyasipHO-BOJIHOBOU

AyaJIu3M. CroHTaHHOE U
BBIHYXKACHHOC U3JIYUYCHUC

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIUOAKTUBHOCTH.
Omneitel Pesepdopaa mo
OTIpE/IeNIEHUIO COCTaBa
PaZOaKTUBHOTO U3TyUYCHHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CsoticTBa anbda-, 6era-, ramma-
u3nydeHus. Bnusaue
PaAOAKTUBHOCTHU Ha KUBBIC
OpraHU3MBbI

52

OTKppITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DNEKTPOHHBIN U TO3UTPOHHBIN
6era-pacnajn. ['amma-uziaydyeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
S nepHble peakuuu. A nepHblid
peaktop. [IpoGiemsr,
MEePCIEKTUBBI, YKOJIOTHYECKUE
aCIEKThI AEPHOU SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

55

DneMeHTapHbIe YaCTULIBI.
OTtkpseITHE TO3UTPOHA. MeTo b1
HAOJII0JIEHUS ¥ pEeruCTpaliu
AIIEMEHTAPHBIX YaCTHII.
KpyrusiiicTon«®yH1aMeHTalIbHBI
€B3aUMO/JICHCTBUSI.
EnuncrBopuznyeckoit
KapTUHBIMUPa»

Bun 3Bé3nHoro HeOa. Co3Be3aus,
SIpKUE 3BE3/IbI, MJIAHETHI, UX
BUJMMOE JIBUKECHUE.
ConneuHasicucrema

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnne. ConHeyHast akTUBHOCTb.
Uctounuk sueprun ColiHia u
3BE3D

57

58

59

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKH. 3BE3ABITIIABHOM
MOCIIEIOBATEIILHOCTH.
BuyTtpennee crpoenue 3BE3/1.
CoBpeMEHHbIE MPEJICTABICHUS O
MIPOUCXO0XKICHUU U SBOJIIOIIUU
CoJHia ¥ 3B€31

Mineunsiii [IyTe — Hama
INanaktuka. [Tonoxenue u
neuxenue Comnua B ["anakTuke.
lNanaktrku. YEpHBIEABIPHI B
AJlpaxrajJakTUK

Bcenennas. Paz0Oeranue
ranakTtuk. Teopus bonsiioro
B3pbIBa. PENIMKTOBOEH3TyUECHHE.
Mertaranaktuka

60

Hepemennsienpo6ieMbplacTpOHOM
uu

61

62

KontponbHas padoTa «51eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKU»

Ob6o6maromuit ypok. Posb
(GU3HUKHN U aCTPOHOMHUH B
3KOHOMUYECKOMH,
TEXHOJOTHYECKOM, COIUAIBHON U
ATUYECKOH chepax NeaTeTbHOCTH
YeJI0BeKa




63

O6o6maromuit ypok. Poib u
MeCTO (PU3HKHU U ACTPOHOMHUH B
COBPEMEHHOM HAay4YHOUN KapTUHE
Mupa

64

O6o6maromuit ypok. Poib
¢du3nueckoit Teopun B
(opMHpOBaHUY NPEICTABICHUH O
(u3nUecKoil KapTHHE MUpa

65

O06o6maromuii ypox. Mecrto
(bu3nUeCcKoit KapTHUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPEJICTaBICHUN O IPUPOJIC

66

PesepBHbIil ypok. MarautHoe
noJie. DIIeKTpOMarHuTHas
WHIYKIHS

67

68

PesepsHslil ypok. OnTuka.
OcHOBBI cielaIbHOM Teopun
OTHOCHUTEIIBHOCTH

Pesepnslit ypok. KBantoBas
¢u3uka. D1eMeHTbl aCTPOHOMHUU
U acTpoPU3UKU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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