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IHHOACHUTEJIBHAS 3AIIMCKA

[Tporpamma 1o ¢u3uke 0a30BOTO YypPOBHS HAa YPOBHE CPEIHETO OOIIETO
o0pa3oBaHusa pa3paboTaHa HAa OCHOBE MOJOXKEHUN M TPpeOOBAHUM K pe3yJbTaTam
OCBOECHHUSI OCHOBHOW 00pa3oBarejbHOW MporpaMmmsl, npenactaBieHHbX B OI'OC
COO, a Takxke c¢ yuérom enepaabHoii padoueli MPOrpaMMbl BOCITUTAHUSA W
KOHIIETIIIMA TIpeTnoiaBannsi ydeOHoro mpeamera «Dusnka» B 00pa30BaTECIbHBIX
OpraHu3anusax Poccuiickon Oenepanyny, peATN3YIOLINX OCHOBHBIE
00pa30BaTEIbHbIE TPOTPAMMEBI.

Conepxanve mporpaMMbl 1O (H3WKEe HampaBieHO Ha (HOPMHUPOBAHHE
€CTECTBCHHO-HAYUHOW KapTuHbl Mupa ooOyvatommxcs 10-11 kimaccoB mipu
oOydeHnn Ux (pu3nMKe Ha 0A30BOM YPOBHE HA OCHOBE CHUCTEMHO-ACSITEIILHOCTHOTO
noaxona. Ilporpamma mo ¢m3uke coorBeTcTBYyeT TpeboBanusm OI'OC COO k
TUTAHUPYEMBIM JIAUHOCTHBIM, TIPEAMETHBIM W METANPEAMETHBIM PE3yJIbTaTam
oOydeHMsI, a TaKXKe YUHTHIBACT HEOOXOMMMOCTh PEaJU3aiH MEKITPEIMETHBIX
CBs3ell (PM3MKM C ©CTECTBEHHO-HAYyUYHBIMHA Y4YeOHBIMH TpeaMeTamMu. B Hei
OTIPENCISIFOTCS OCHOBHBIC TENHM W3yUeHUS (PU3UKH HA YPOBHE CPEIHETO OOINEro
o0pa3oBaHus, TUIAHUPYEMbIE PE3YJIbTAaThl OCBOCHHS Kypca (PM3WKH: JTUUHOCTHBHIC,
MeTarnpeAMETHBIE, TTPEIMETHBIE (Ha 6a30BOM YPOBHE).

[Iporpamma 1o ¢u3HKe BKITIOUALT:

e IJTAHUPYEMBIE PE3YJIBTAThl OCBOCHHS Kypca (pu3nku Ha 0a30BOM YPOBHE, B

TOM YHCJIC TIPEAMETHBIE PE3YJIbTATHI 1T0 TO1aM O0YUSHUS,

e cojepkaHue yueOHOro npenmera «Du3ukay mo rogam oOyueHHA.

dusnka kKak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJABI, BHICTyHas B
KauecTBe ydeOHOTO TIpPeMeTa B ITKOJIE, BHOCHT CYIIECTBCHHBIH BKJIAJ B CUCTEMY
3HaHWA 00 okpyskaromieMm mupe. [llkonpHbIN Kype GU3NKH — CHCTEMOOOPa3yIOMniA
JUTSI €CTECTBCHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOIbKY (PH3MUECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBJICHWH, HW3ydyaeMbIX XHMHEH, OHOJIOTHEM,
dbm3udeckoii reorpadueii W acTtpoHomueld. Mcmonap3oBaHWE M aKTHBHOE
npuMeHeHHe (PU3WYECKUX 3HAHWUH  OMpPENesAeT XapakTep W Pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJNOTHH B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TIOJIydeHHUs] HOBBIX MaTEPHAJIOB C 33/JIaHHBIMA CBOWCTBAMH W JPYTHX.
HN3ydenne ¢u3ukn BHOCHT OCHOBHOW BKJIaJ B (POPMHpPOBAHHME €CTECTBECHHO-
HAyYHOW KapTHUHBI MHpa OOydaromwuxcs, B (OPMHPOBAHWE YMEHWH TPHUMCHSTH
HAyYHBIH METOJT TO3HAHWSA TPH BHITIOJTHEHUW UMW YUE€OHBIX UCCIICAOBAHUH.

B ocHOBYy Kkypca ¢u3MKKA Ui YPOBHS CpeAHETo o0Imero o0pa3oBaHUA
MOJIOXKEH PAX HUACH, KOTOPhIE MOXXHO paccMaTpUBaTh KaK TMPUHIUIBI €T0
MOCTPOCHMUSL.



Hoes yenocmuocmu. B COOTBETCTBHUH ¢ HEH KypC SBISETCS JIOTHUYECKH
3aBEPIIEHHBIM, OH COJICPIKUT MaTEPHANl U3 BCEX Pa3AeiioB (PM3MKH, BKITIOUYACT KaK
BOTIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOH (hM3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBMM ¢ HeW wmarepuan Kypca (U3HKH
o0beuHEH BOKPYr ¢u3mueckux Teopui. Beaymmum B Kypce sABIAETCA
(dhopMupoBaHUE TPEACTABIICHUN O CTPYKTYPHBIX YPOBHSX MAaTCPHUH, BEIICCTBE W
noJie.

Hoes eymanumapuzayuu. EE peanmmzanus TpeArnojaracT HCIOIb30BAHUE
T'YMaHATAPHOTO TOTCHIHAA (DPU3MUECCKOW HAYKH, OCMBICIICHUE CBS3U Pa3BUTHA
¢v3ukn ¢ pazBuTMEeM OOImMECTBA, a TaKkKE C MHPOBO33PECHUCCKHUMM,
HPABCTBEHHBIMU U SKOJIOTMUECKUMHU MPOOIEMaMHU.,

Hoes  npuknaowoit  Hanpasiennocmu. Kypc ¢w3ukm  mpenamonaraet
3HAKOMCTBO C IMTUPOKUM KPYTroM TEXHHYECKHX W TEXHOJIOTHUCCKUX MPHUIOKCHHM
W3YYEHHBIX TEOPUNA U 3aKOHOB.

Hoes skonoeusayuu peanm3yeTcss TOCPEJACTBOM BBEACHHUS DJIEMEHTOB
COJCPKAaHMS, MOCBAMIEHHBIX SKOJIOTMYECKUM MOpoOJIeMaM  COBPEMEHHOCTH,
KOTOpPbIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKUW W TEXHOJOTHM, a TakKe OOCYKICHHS
mpo0JIeM PallMOHAJILHOTO NPUPOONOIB30BAHUS U HKOJIOTHUECKONH 0€30MaCHOCTH.

CTepXHEBBIMH JJIEMEHTAMH Kypca (PM3WKHA HA YPOBHE CPEAHETO OOIIEero
oOpa3oBanusa ABIAIOTCA (uzmueckre Teopun ((popMHUpoBaHWE TPEACTABICHUHN O
CTPYKTYpPE MOCTPOCHHS (PU3NUECKON TEOpHH, POH (DYHIAMEHTAJIBHBIX 3aKOHOB H
MPUHIIMIIOB B COBPEMEHHBIX MPEACTABJICHUSAX O TPHPOAE, TPaHUIAX
MPUMEHUMOCTH TEOPHH, IS ONWCAHWUA €CTCCTBCHHO-HAYUHBIX SIBJIICHUH W
MTPOIIECCOB).

CHCTeMHO-IEITEIPHOCTHRIN MOIX0 B Kypce (PM3WKH PEaTM3yeTCs MPExKIIe
BCEr0O 3a CUET OPraHU3alMU SKCICPUMEHTAIBHON AEATENBHOCTH OO0YUYarOIINXCS.
Jlns ©GazoBoro ypoBHS Kypca (U3MKH — OTO HWCIOJB30BAHUE CHUCTEMBI
(bpOHTATBHBIX KPATKOBPEMEHHBIX HKCIICPUMEHTOB W JIaDOpaTOpHBIX padoT,
KOTOphIE B TIporpamMme mo (u3mke 0ObeTMHEHBI B OOIMUH CHUCOK YUYEHUUYECKHUX
MPAKTUUECKUX PaboT. BhiAeneHne B YKa3aHHOM MEpeyHEe Ja0opaTopHbIX padoT,
MPOBOJAMMBIX JUISi KOHTPOJA M  OLCHKH, OCYIIECTBISAETCA YYaCTHUKAMH
00pa3oBaTeILHOIO TpoOIlecca HCXOAsA M3 OCOOCHHOCTECH IIJITAaHMPOBAHUS U
ocHameHns kabwaera (Qum3ukm. [lpm  >TOM  oObOecmeunBaeTcsa  OBJIAACHHE
00y4YaroIUMHUCS YMEHUSIMH TPOBOJAWTh KOCBEHHBIE HW3MEPEHUS, HUCCIIEAOBAHUA
3aBUCUMOCTEH (DU3MUECKUX BEJIWYWH W TOCTAHOBKY OMBITOB IO TPOBEPKE
MPEUI0KEHHBIX THIOTES.

Bonbiioe BHUMaHHME YACHAECTCS PEIICHUIO PACUYETHBIX M KAuE€CTBEHHBIX
3aaa4. [Ipu 3TOM 11 pacu€THBIX 3a/lay MPUOPUTETOM ABJISIOTCS 3a7a4M C SBHO
3aIaHHON (PU3UIECKON MOJEITBIO, TTO3BOJISIONIAE PUMEHATh U3YUCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OAHOTO pa3jenia Kypca, TaKk W WHTETPUPYS 3HAHUS W3
Pa3HbBIX pa3nenoB. J[isg KauecTBEHHBIX 3a/1a4 TPUOPUTETOM SBJISIFOTCS 3aIaHUS HA
0o0BsACHeHHE TPOTEeKaHUs (PU3NUECKUX SBJICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HW, TpeOyromue BbhIOOpa (U3MUECKOW MOJENH Ui CHUTyallud TIPAKTHKO-
OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeGoBanuamu DOI'OC COO k marepuagbHO-
TeXHUUYECKOMY OOECIICUCHHIO YydeOHOTO mpoiiecca 0a30BBIM ypPOBEHb Kypca
(bM3UKH Ha YPOBHE CPEAHETO OOIEro oOpa3oBaHMs JOJDKCH U3YUYaThCsA B YCIIOBHIX
MPEAMETHOTO KaOWHeTa (PU3WKK WM B YCJIOBHSX WHTETPUPOBAHHOTO KaOWMHETa
MPEAMETOB €CTECTBEHHO-HAyYHOTO TMkia. B kaOwHere (Pu3mku AOHKHO OBITH
HeoOxoauMoe JaboparopHoe 00O0pY/OBaHWE [JI BBITIOJHEHHS YKa3aHHBIX B
nmporpamMme 1o (PU3UKE YUCHWUYECKUX MPAKTHUECKUX PadOT W EMOHCTPAIIMOHHOE
000pya0BaHHE.

JlemoHCcTparmonHoe 0o0OpyaoBaHWEe (OPMHUPYETCS B  COOTBETCTBHH C
MPUHIIMIIOM MUHUMAJIBHOW JOCTATOYHOCTH W OOECNEUYMBACT TMOCTAHOBKY
MEPEUNCIICHHBIX B TMpoTrpaMMe TO (PU3WKE KIIOUEBBIX JEMOHCTpAIUi st
WUCCIICIOBAHAS  W3YYaeMBIX  SIBJICHUH ©  TPOIECCOB, OMIHPHUYECKAX W
(hyHITaMEHTAJTBHBIX 3aKOHOB, MX TEXHAYECCKUX MPUMCHCHHH.

JlabopaTopHoe 00OpyJ0OBaHME ISl YUYCHHUYECKHX MPAKTHUSCKUX padoT
dhopMupyeTCcs B BUAEC TEMAaTHUYECKUX KOMIUIEKTOB M OOECIICUMBACTCA B PaCuéTe
OMIHOTO KOMIUIEKTa Ha JABYX oOydaromuxcs. TeMaTudeckue KOMIUTCKTHI
JabopaTopHOTO O00OPYMOBAHUA JMOJKHBI OBITh TOCTPOCHBI HA KOMIUIEKCHOM
WCIIOJIb30BAHUHM AHAJIOTOBBIX M ITU(MPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
W3MEPUTETHHBIX CUCTEM B BUJIE ITU(DPOBBIX JJaO0OpaTOPHi.

OCHOBHBIMH TIETIAMH U3yUCHUS (PU3UKH B 00IIeM 00pa30BaHUN SABIIAIOTCS:

o (QopmMupoBaHWE HHTEpPECA W CTPEMJICHHS OOYyUYaIOMUXCSA K HAydHOMY
WU3YUYCHUIO TIPUPOJBI, PA3BUTHC WX HMHTC/UICKTYAJIbHBIX W TBOPUYCCKHUX
CIIOCOOHOCTEH;

e pa3BUTHE MPEACTABJICHUN O HAYYHOM METOJE MO3HAHUA U (pOpMUPOBAHHE
HCCIIE0BATEIFCKOTO OTHOIICHUS K OKPYKAIOITUM SBJICHUSM;

e (opmMupOBaHWE HAYYHOTO MHUPOBO33PCHHS KaK pPE3ysbTara H3YUCHHS
OCHOB CTPOCHWMS MaTepuu U (PyHAAMEHTATHHBIX 3aKOHOB (PH3UKH,

o (QopmupoBanre yMEHWH OOBACHATH SBJICHHUS C HMCHOJb30BAHHUEM
(hm3rUecKrX 3HAHUI W HAYYHBIX JOKA3aTEIbCTB,

o (opmMupoBaHHWE TPEACTABICHUNH O PoJid (PU3WKH I PA3BUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH W TEXHOJIOTH.

JlocTmxenne >TuX meaed odecrneunBaeTCsa PEIeHueM CICAYIONUX 3a/1ad B

MpoIecce M3yUeHus Kypca (GU3UKH Ha YPOBHE CPEIHET0 001Iero o0pa3oBaHus:



e TIPHOOpPETEHUE CHCTEMBI 3HAHUH 00 001X (bU3IUeCKIX
3aKOHOMEPHOCTSX, 3aKOHaX, TEOPUSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJIAPHYIO (PH3UKY, SNEKTPOAWHAMHUKY, KBAaHTOBYIO (HW3UKY W
ANIEMEHTHI aCTPO(PHU3UKH,

o (QopmMupoBaHWE YMEHWH TPUMEHATH TCOPETUUECKAC 3HAHWS  JUISA
o0bsACHCHUS (PU3UUECKUX SBJICHWM B TPUPONE W JUIA TPUHATHSA
MPAKTUYECKUX PELLIEHUN B OBCEAHEBHOM )KU3HU,

e OCBOCHHME CHOCOOOB pEIICHHUS Pa3IMYHBIX 3a7a4 C SIBHO 3aJlaHHOM
(mzudecKkol MOAENBIO, 3a/1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIIBHOE
co3faanue (GU3MUECKON MOJCITH, aIcKBATHON YCIOBHUAM 3a/1aUH;

e TOHUMaHWE (UBMUCCKUX OCHOB W TPHUHIIMIOB JCHCTBUA TEXHHUYCCKHUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOLIECCOB, UX BIUAHUS HA OKPYKAIOUILYIO
cpeny,

e OBJIAJICHUE METOJAMH CAMOCTOSITEJILHOTO TUJIAHUPOBAHUA W TPOBEJACHUA
(pM3UUEeCKNX SKCIICPUMEHTOB, aHaJIN3a W HWHTEPIpeTanuu WH(POPMAITHH,
OnpeeSiCHHUs] JOCTOBEPHOCTH MOJYUYEHHOTO PE3YJIbTaTa;

e CO3JAHME YCJIOBUHU I PA3BUTHSA YMECHUW MPOEKTHO-UCCIICAOBATEIIBCKOM,
TBOPYECKOM JIEATEIIbHOCTH.

Ha wsyuenune ¢usukm (6a30BBI ypOBEHb) Ha YPOBHE CPEAHETO OOIIETO
oOpazoBanusa otBoauTcs 136 vacos: B 10 kimacce — 68 uacoB (2 yaca B HeemO), B
11 xmacce — 68 wacos (2 yaca B HEJIENIO).

[Ipenmaraempiii B mporpamMme T0 (U3WKE TMepedeHb JIabOpaTOPHBIX W
MPAKTUUECKUX PpadOT SABJAETCS PEKOMEHJIOBAHHBIM, YUYUTEIb JACJACT BbIOOP
MpPOBeACHUS JIabOpaTOPHBIX PabOT H OMBITOB C YYETOM WHIWBHAYATbHBIX
0COOEHHOCTEHM 00YUarOITUXCH.



COJAEP)KAHUME OBYUEHUSA
10 KUIIACC

Paznen 1. ®u3uka u MeTOIbl HAYYHOI 0 NMO3HAHUSA

O®usuka — Hayka o0 npupoae. HaydHble MeTOabl MO3HAHUA OKPYKAIOIIETO
mupa. Ponb skcnepuMeHTa W TEOPUM B MOPOLECCE TMMO3HAHHUSA MPUPOIBI.
DOKCNEpUMEHT B (PHBHKE.

MopenupoBanue (Ppu3MUECKUX ABIICHWH W TIporieccoB. HayuHbie THITOTE3HI.
dusnueckne 3aKOHBI U TCOPUH. [ paHUIBI TPUMEHUMOCTH (PU3MIECKUX 3aKOHOB.
[IpuHOMI COOTBETCTBUA.

Pons u mecro ¢msukn B (hOpMHUPOBAHUM COBPEMEHHON HAy4YHOW KapTHHBI
MHPA, B MPAKTUYECKON NEATEIIBHOCTH JTIOAEH.

Jlemoncmpayuu

AHajioroBeiec W TH(PPOBBIE W3MEPHUTENbHBIE TPHOOPHI, KOMIBIOTCPHBIC
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe apuxeHre. OTHOCHTEILHOCTh MEXAHWUECKOTO JBHKCHHS.
Cuctema otcuéra. TpaekTopus.

[lepemermmenue, CKOpocTh (CpEemHSSI CKOPOCTh, MTHOBEHHAS CKOPOCTH) H
YCKOPEHHE MaTEPUAIbHONW TOYKH, WX TMPOCKIMA HAa OCH CHUCTEMBI KOOPJWHAT.
CrnoxeHue nepeMeieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMepHOE W PaBHOYCKOPEHHOE MPAMOJIMHEHHOE ABWXKeHUE. [ padwmku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPCHHS, TYTH U TEPEMEIICHUAS
MaTepUATbHONW TOUKH OT BPEMEHH.

CBoboaHoe majgieHue. Y CKOpeHrne CBOOOIHOTO TaICHUS.

KpuBonunueiinoe  aBwkeHue. J[BwkeHWe  MaTepUalbHOW  TOYKH 110
OKPY>KHOCTH C TIOCTOSTHHOM MO MOAYJIIO CKOPOCThIO. YTJIOBAs CKOPOCTh, JIMHEHHAA
ckopocTs. [leprona u yacrora obpaiienus. [leHTpoCTpeMUTENIBHOE YCKOPEHUE.

Texanueckne yCcTpONCTBA ¥ TPAKTHUECKOE TPUMEHEHHUE. CIHIOMETD,
JIBMOKECHUE CHAPSIIOB, IIEITHBIE M PEMEHHBIE TIEPETauH.

Jlemoncmpayuu

Mogenb chcTeMbl OTCUETA, WLTFOCTPANHS KAHEMATHYECKUX XapaKTePUCTHK
JIBUKCHUS.

[TpeobpazoBanHKe ABUKEHUN ¢ HCMOJL30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXE U B Pa3PEKEHHOM MPOCTPAHCTBE.

HabOmtonenue nBukeHUs Tena, OPOIICHHOTO TMOJA YIJIOM K TOPU3OHTY M
TOPU3OHTAJIBHO.



H3mepenne yckopeHusi CBOOOIHOTO MaACHMUS.

Hanpasnienue ckopocTu mpu ABUKEHUH MO OKPYKHOCTH.

Yuenuuecxuii oxenepumenm, aabopamopmuvle pabomei

N3ydeHne HEPABHOMEPHOTO JABUKEHHS C LEbIO OMPEACICHUS MTHOBEHHOM
CKOPOCTH.

UccnenoBanne COOTHOLIEHHUS MEXKIY NYyTSAMHU, MPOUACHHBIMU TEIOM 34
MOCJIEAOBATENIbHBIE PAaBHBIC TPOMEXYTKM BPEMEHHM IMPU PABHOYCKOPEHHOM
JBUKCHUH C HAUAJIbHOM CKOPOCTHIO, PABHOW HYJIIO.

N3ydeHune ABUKEHUS 1IAPUKA B BA3KOM KUIAKOCTH.

Nzydenue aBuxkeHus Tena, OPOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

[lpyamun ~ otHocutensHOCTH  [amunes.  IlepBwii  3akoH  HeroToHa.
HNuepumanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUIsl MaTepuaabHOl Touku. Tpetuit 3akoH HeloTOHA AJ19 MaTepUaIbHBIX TOUECK.

3akoH BcemupHoro Ttarorenus. Cuna Tskectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenwne. Buast Tpenns (okosi, CkonkkenHus, kauenns). Cuna tpeans. Cyxoe
Tperue. Cuta TPEeHUS CKOJIBKEHHS U chjla TpeHus mokos. Koaddumment Tpenns.
Cuna conpoTUBJICHUS MPU IBUXKCHUU TENA B AKUJIKOCTU WJIU Ta3e.

[TocTtynarenbHOE W BpallaTeNIbHOE ABUKEHUE a0COJIFOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpameHus. [lnedo cwibl. YcinoBus
paBHOBECUS TBEPAOrO TEIA.

TexHuueckne yCTpPOWCTBA M NPAKTHUECKOE MPUMEHEHUE: MOALIMIMHUKH,
JIBUKCHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBNEHHE UHEPIWH.

CpaBHeHUE MacC B3aUMOACHCTBYIOMIUX TEN.

Bropoii 3akon HeroToHa.

Hsmepenue cui.

Cno)xeHue cui.

3aBUCUMOCTH CHJTBI YIIPYTOCTH OT JAe(hOPMAIIHH.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOABEME W TTAACHHH.

CpaBHEHUE CUJT TPEHUS MOKOS, KAYEHUA U CKOJIb)KCHUS.

VYcnoBus paBHOBeCcUA TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuuecxuii oxenepumenm, aabopamopmuvle pabomei

Hzydenune aBuxkeHus Opycka No HAKJIOHHOM MJIOCKOCTH.,



HccnenoBanne 3aBUCUMOCTH CWJT YIIPYTOCTH, BO3HHUKAKOIIMX B MPYXXUHE U
PE3UHOBOM o0pasiie, OT uX AehOPMAIIHH.

HUccnenoBanne ycnoBHil pPaBHOBECHS TBEPAOTO TeEJIa, WMEKOIIETO OCh
BpAILICHUS.

Tema 3. 3akoHbl COXpaHeHUA 8 MEXAHUKE

Nmmynsc MarepuanbHOW TOUKH (TEna), CHUCTEMBI MaTEPHATBHBIX TOUEK.
NMnynbe cuiibl M1 MU3MEHEHUE HMMITYyJIbCa TEla. 3aKOH COXPAaHEHUA UMITYJIbCA.
PeakTtrBHOE ABHXKECHHE.

Pa6ora cusibl. MOIIHOCTD CHUJIBI.

Kunernueckas sHepruss marepuajbHOW Touku. Teopema 00 HU3MEHEHUH
KUHETHYECKOW SHEPTUH.

[TorenumanbHas SHEPrus. [TorenunanbHas 3HEprus yOpyro
nedopmupoBanHoit  mpyxkuHbl.  [loTeHnmanbHas  SHeprus  Tena  BONM3H
MOBEPXHOCTH 3€MJIH.

[loreHumanbHple W HEMOTCHUMAJBHBIE  CHJIBL. Ceszp  paboThI
HEMOTCHUUAJIBHBIX CWJI C M3MEHCHHEM MEXAHWYECKOHW HDHEPTUHM CHCTEMBI TEJI.
3aKOH COXPAHECHUS MEXAHUUYECKOU SHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCcTpONWCTBA M MPAKTUYECKOE MPUMEHEHHUE. BOJOMET, KOMED,
MPYKUHHBIA MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHCHHS UMITYJIbCA.

PeakTtrBHOE ABHXKECHHE.

[Tepexoa NOTEHIMANBHON YHEPTUHA B KHHETHUYECKYIO U 0OpPaTHO.

Yuenuuecxuii oxcnepumenm, rabopamopruie pabomoi

N3ydenune abCOMOTHO HEYNPYroro yaapa ¢ MOMOIIBIO ABYX OJWHAKOBBIX
HUTSHBIX MAaSTHUKOB.

Uccnenosanue cBsizu padOThl CUJIbl ¢ M3MEHEHUEM MEXaHUUECKON >HEPryuu
TeJIa Ha TPUMEPE PACTHIKEHUS PESUHOBOIO KIYyTa.

Pa3znen 3. MosekyasipHasi pusuka u TepMOAUHAMHKA

Tema 1. OcHo6bl MONCKYIAPHO-KUHEMUYUECKOI meopul

OCHOBHbIE TIOJIOKEHUS MOJEKYIAPHO-KMHETHUECKON TEOPUHU U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenwe. Juddysusa. Xapakrep ABHKCHHUS W
B3aUMOJICHCTBUSL 4YaCTHUI] BeniecTBa. Mojaenu CTPOCHUs Ta30B, KUJAKOCTEH U
TBEPJIBIX TEN U 00BSICHEHHE CBONCTB BEIIECTBA HA OCHOBE 3TUX MojeJiei. Macca u
pasmepsl Mojiekys. KonmuecTBo BemecTra. [loctosHnas ABoraapo.

TemmoBoe paBHOBecue. Temmneparypa u €€ wamepenue. [llkana temmneparyp
Llenbcus.



Mopaens  wuaeanbHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISPHO-
KMHETUYECKOW TEOPUH HACAIbHOrO Trasza. AOCOJIOTHas TeMmIepaTypa Kak mepa
CpPENHEH KWHETHYECKON HHEPruv TEIUIOBOTO NBIKEHWA dacthil Taza. [llkama
temneparyp KenbBuHa. ['a30BbIe 3ak0oHBI. YpaBHeHUe Menneneesa—Kmanenpona.
3akon [lampToHa. M3omporiecchl B UACATBHOM Ta3e ¢ MOCTOAHHBIM KOJWYECTBOM
BemecTBa. [ padudeckoe TpencTaBieHUE W3OMPOIECCOB. HM30TEPMa, H30X0pa,
nzobapa.

TexHnueckne yCcTpONCTBA ¥ TIPAKTUUECKOE TPUMEHEHUE. TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbITEl, MOKA3BIBAOIINAE JHCKPETHOE CTPOCHHME BemecTBa, (ororpadun
MOJIEKYJI OPTaHUYECKUX COSTUHEHUM,

OmnsiTel 0 T PY3UH KUAKOCTEH U TA30B.

Moaenb OpOyHOBCKOT'O JIBHIKCHUS.

Mogaenb onsita [lTepHa.

OnbITHI, JTIOKA3bIBAIOIIHAE CYIIIECTBOBAHUE MEKMOJIEKYJISPHOTO
B3aUMOJICUCTBHA.

Moaens, WUTIOCTPUPYIOIIas TPUPOY AABJIEHUA ra3a Ha CTEHKH COCY/a.

OneITH, WITIOCTPUPYIOIMAE YpPaBHEHHUE COCTOSHHS HWACAJIBHOTO Trasa,
M30MPOLECCHI.

Yuenuuecxuii sxcnepumenm, aabopamopmuie pabomeot

OnpeneneHue Macchl BO3AyXa B KJIACCHOW KOMHATe HAa OCHOBE M3MEPEHUH
00béMa KOMHATHI, TABJICHUS U TEMIIEPATYPhl BO3AyXa B HEH.

Hccnenosanue 3aBUCUMOCTH MEXKAY MapaMeTPaMu COCTOSHHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoébl MePMOOUHAMUKHU

Tepmoaunamudeckas cuctema. BHyTpeHHsIT SHEpPrus TEPMOJAWHAMHUECKON
CHUCTEMBI U cToco0bI €€ m3MeHeHus1. KomnuecTBo Temiotel u paborta. BHyTpeHHsas
SHEpPrusi  OAHOATOMHOTO  HWJEaJbHOTO  raza. Buasl  Temionepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIUSA, U3yUCHUE. Y IeJIbHAS TEIIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMIOTH PH TEIJIONEPEIAUE.

[Tonatue 00 amgmabaTtHOM mpornecce. l[lepBbiii 3aKOH TEPMOJUHAMUKH.
[Ipumenenre TEpBOTO 3aKOHA TEPMOIWHAMHKH K Hm3omporeccam. [ paduueckas
WHTEpIpeTanysa padoThl rasa.

Bropoii 3akon TepmoauHaMmuka. HeoOpaTHMOCTh MPOIIECCOB B IIPHUPOJE.

Tennoseie  MammHbl.  [IpuHIMIBL ~ ACHCTBHA ~ TCIUIOBBIX — MAIIHH.
[IpeoOpa3zoBannst >HEpruM B TEIIOBBIX MammHax. Koaddumment mone3noro
nervictBus TemmoBod MammHBL. [pkn KapHo m ero ko3¢ @UIMEHT MONE3HOTO
JNEHUCTBHS. DKOJIOTMYECKHE NPOOIEMbI TEMIOIHEPTETUKY.



TexHuueckne yCTPONCTBA M MPAKTUUECKOE MPUMEHEHHUE. JBUTATEb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAUJIBHUK, KOHTUIIMOHEP.

Jlemoncmpayuu

N3meHeHre BHYTPEHHEH SHEPruu Teia MPU COBEPIICHUM PAOOTHI: BBUIET
npoOku u3 OYTBUIKM TOM JEHCTBHEM CXXATOTO BO3/yXa, Harpesanue >¢upa B
JATYHHOH TpyOKe MyTéM TpeHUs (BUICOACMOHCTPAITHS).

H3menenmne BHYTpEHHEH SHEPTUA (TEMIIEPATYPHI) TEIa TPH TEIIONEepeaaye.

OneiT MO anuabaTHOMY PACHIMPEHHUIO BO3AyXa (OMBIT C BO3MYITHBIM
OTHUBOM ).

Mopaenu napoBoit TypOUHBI, IBUTATENs BHYTPEHHETO CTOPAHUA, PEAKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopHueie pabomel

H3smepenue yaenpHoM TENI0EMKOCTH.

Tema 3. Acpecamnpie cocmoanua eeuwiecmea. Pazoevie nepexoonl

ITapooGpaszoBanne u kKoHaeHcaums. Mcmapenve u kureHue. AOCOMOTHAA U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacklllleHHBIH nap. YAenbHas TemioTa
napoo0OpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIABJICHUS.

Teépmoe Teno. Kpucrammueckue u amopdubie Tema. AHU30TPONHAS CBOWCTB
kpuctayioB. Kuakue xkpuctauibl. CoBpeMeHHbie Marepuaibl. llnaBneHue u
KpUCTAJLIM3alua. Y ieJibHas TemioTa miasjieHus. Cyonumanus.

VYpaBHeHuHe TEMI0BOro OanaHca.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE. TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJOTUH TOJIYUYEHHUS COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHMCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHU.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunenue npu NOHWKEHHOM JTABJICHUU.

CnocoObl I3MEPEHHUS BIAXKHOCTH.

Habntonenue HarpeBaHus U IJIABJICHUS KPUCTALTMYECKOTO BEIIECTBRA.

JleMOHCTpalya KpUCTAJIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHusie pabomel

HN3mepenne OTHOCUTENBHOM BJIAXKHOCTH BO3yXa.

Paznen 4. daekTpoauHamMuka
Tema 1. Inexkmpocmamuka
OnekTpuzanmsa Tell. OJEKTPUUECKUM 3apan. /JIBa BuAa 3ICKTPHUUYECKUX
3apsAnoB. [IpoBOgHWKH, AMAIEKTPUKH W TIOJYMPOBOJAHWKH. 3aKOH COXPAHCHHS
AJIEKTPUUYECKOTO 3apAa.
Bzaumoneiicteue 3apsanoB. 3akod Kynona. ToueuHslil 3nekTpruuecKuii 3aps.
Onektpudeckoe mone. Hampsxk€HHOCTH  nekTpudeckoro mons.  [Ipwammm



CYNEPHO3ULIMH AIEKTPUUYECKUX ToJied. JIMHUKM HaNpsKEHHOCTH AJIEKTPUUYECKOTO
oIS,

PaGora cumn  spekTpoctatnueckoro  moja.  IlorteHmuman.  Pa3HoCThb
NOoTeHIMaa0B. [IpOBOAHMKM W JUAJIEKTPUKU B  AJIEKTPOCTATUYECKOM MOJIE.
JnsnekTprudeckas IPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHncarop. DneKTpoEMKOCTh IJIOCKOTr0 KOHACHCATOPA.
DHeprus 3apsAKEHHOT0 KOHAEHCATopa.

TexHuueckne YCTPONCTBA M MPAKTUUECKOE MPUMEHEHHUE. AJIEKTPOCKOIL,
ANIEKTPOMETP, BJICKTPOCTATUYECKAsl 3allliTa, 3a3€MJICHUE BJICKTPONpUOOpPOB,
KOHAEHCATOP, KONMMPOBAJIbHBIN anmnapar, CTPyAHbIA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO ¥ MPUHIMIT IEUCTBUS SIEKTPOMETPA.

B3aumoneicTBre HA3IEKTPU30BAHHBIX TEI.

DNEeKTPUUECKOE TOJIe 3aPsSKEHHBIX TEl.

[TpoBOAHUKH B AJIEKTPOCTATUUECKOM MOJIE.

DNeKTpocTaTuiecKas 3aIura.

JINAJIEKTPUKH B SJICKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  SJIEKTPOEMKOCTH TUIOCKOTO KOHJAEHCAaTopa OT IUIOIIAAU
MJIACTUH, PACCTOSHUA MEXIY HUMH U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KEHHOT0 KOHAEHCATOopa.

Yuenuuecxuii oxcnepumenm, 1abopamopmvie pabomoi

H3mepenune 3aeKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiil 31ekmpuueckuit moxk. Toku e paziuunvix cpeoax

ONIEKTPUUECKUM TOK. YCJIOBHS CYIIECTBOBAHUA SJEKTPUUECKOTO TOKA.
Hctounuku Toka. Cuna Toka. [TocTOAHHBIN TOK.

Hanpsxenue. 3akon OMa Aji4 yyacTka 1enu.

OJIEKTPUUECKOE COMPOTHUBJICHUE. Y AEIbHOE COMPOTUBJICHUE BEIIECTBA.
[TocnenoBarenbHOE, NApAILICILHOE, CMEIIAHHOE COCTMHEHUE POBOTHUKOB.

Pabora »snextpuyeckoro Toka. 3akoH JIxoyns—Jlenma. MomHOCTh
AJIEKTPUUYECKOTO TOKA.

OJNIEKTPOJIBUXKYINAA CHJIa M BHYTPEHHEE COMPOTUBJICHWE MCTOYHMKA TOKA.
3axon OMa 15 TTOJTHOH (3aMKHYTOM ) IeKTprUIecKkoi memn. KopoTkoe 3aMbIkaHue.

OJIEKTPOHHAs ~ MPOBOAMMOCTh  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
COMPOTHUBIICHUS METAJJIIOB OT TeMnepaTypbl. CBEPXMPOBOIUMOCTb.

DJNIEKTPUUECKUM TOK B Bakyyme. CBOMCTBA 31EKTPOHHBIX MYYKOB.

[TonynpoBoIHUKHY. CoOcTBeHHas u MpUMECHAs MIPOBOANUMOCTh
noyiynpoBogHUKoB. CBoiicTBa p—n-niepexoaa. [lomynpoBoAHUKOBBIE TPUOOPHI.

ONIEKTPUYECKUM TOK B PacTBOpax M  pacijiaBax  SJEKTPOJUTOB.
DJIEKTPOJIUTUYECKAS TUCCOLUALINS. DJIEKTPOIU3.



OneKTpuueckuii ToK B raszax. CaMOCTOSATEIbHBIH M HECAMOCTOSATEIbHbBIN
pazpaa. Moauus. [1ma3zma.

TexHuueckne yCTpPOWCTBA M TMPAKTHUECKOE TMPUMEHEHUE. aMIepMETP,
BOJIBTMETP, PEOCTAT, HWCTOUHWUKH TOKA, SJCKTPOHArpeBaTe/ibHbie MPUOOPHI,
3JIEKTPOOCBETUTEILHBIE TPUOOPHI, TEPMOMETP COMPOTUBJICHUA, BAKYYMHBIH JUOJ,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, TIOTYITPOBOTHIUKOBBIHA TNO/, TalbBAHUKA.

Jlemoncmpayuu

H3mepenure cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COTMPOTHUBJICHUS HWJIMHAPUUYECKUX TMPOBOJHUKOB OT JUIMHBI,
MJIOIIA/IM MOMEPEUHOTO CEUEHUS U MaTepuaa.

CMeraHHoe COeAMHEHNE MPOBOJHUKOB.,

[IpsmMoe wu3MepeHHe HJCKTPOABMXKYIIEH cuibl. KopoTkoe 3ambikaHHe
raJibBAHWUUECKOTO AJIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTb COMPOTHUBJICHHUS METAVIOB OT TEMIEPATYPHI.

[TpoBOAUMOCTH 3JEKTPOIUTOB.

HckpoBoit pa3psaa v MpoBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHAS TPOBOJAUMOCTH AUOJA.

Yuenuuecxuii oxenepumenm, aabopamopmuvle pabomei

N3ydeHune CMEIaHHOTO COSIMHEHUS PE3UCTOPOB.

H3mepenune 37eKTPOABUKYIIECH CUJIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COMPOTHUBIICHMUS.

Habmoaenne snektposunza.

MesxknpeanMeTHblie CBSI3H

Nzyuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 Kimacce OCymeCTBISETCS C
YUETOM COJACPIKATEIIbHBIX MEXKIPEIMETHBIX CBSA3EH € KypcaMHh MaTeMaTUKW,
OMOIOTHH, XUMHUH, TeOoTpadru U TEXHOJIOTHH.

Meoicnpeomemuvie noHsimusi, CBSI3aHHBIE C U3YUYCHHEM METOJO0B HAYyUHOIO
MO3HAHWA: SBJICHUE, HAy4HBIH (pakT, TUMOTE3a, (PU3MUEcCKas BEIMUYMHA, 3aKOH,
TEOpUsl, HAOIIOICHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pemieHWEe CUCTEMBl ypaBHEHWH, JWHEHHas (QyHKIms,
napabona, runepOosna, ux rpadukd W CBONCTBA, TPUTOHOMETPUUYECKHE (DYHKITHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO,
BEKTOPbI U UX MPOCKIMHA HA OCH KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonocus: MexaHHUECKOe ABMXCHHUE B KUBOUM mpupose, muddysus, ocmoc,
TEMI000MEH KUBBIX OPTaHWU3MOB (BHJIBI TEILIOTIEPEIauH, TETUIOBOE PABHOBECHE),
ANIEKTPUUYECKUE SBJICHUS B dKUBOW MPUPOJE.

Xumus: AUCKPETHOE CTPOEHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAs MACCa, TEIUIOBBIC CBOMCTBA TBEPABIX TEJ, JKUIKOCTEU H



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAJIOB, 3JICKTPOJIUTHYECKAA AUCCOLMALNA,
rajbBAHUKA.

1'eoepaghusi: B1aXXHOCTH BO3/IyXa, BETPHI, OapOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE JBHXKCHUH C MCMOJIb30BAHHEM MEXAHU3MOB,
VU4€T TPEHHS B TEXHUKE, MNOAIIMITHUKH, WCIIOJIb30BAHUE 3AaKOHA COXPAHCHUA
UMITYyJIbca B TEXHUKE (pakera, BOJOMET W JAPYTHE), NBHUTATEIb BHYTPECHHETO
CropaHusi, mapoBasi TypOuHa, ObLITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJOTUH
MOJYYCHUsA COBPEMEHHBIX MATEPUAJIOB, B TOM UHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTUUECKasl 3allUTa, 3a3€MJICHHUE AJIEKTPONpUOOpPOB,
KCEPOKC, CTPYMHBIN MPUHTED, JJIEKTPOHArpeBaTEIbHbIE puoOpHI,
3JIEKTPOOCBETUTEBHbBIE TPUOOPHI, rAJIbBAaHUKA.

11 KVIACC

Paznen 4. daekTpoauHamMuka

Tema 3. Maznumnoe noie. INeKMPOMAZHUMHAA UHOYKUUA

[TocrosiHHbIE ~ MarHuThl.  B3aumopaeicTBHE  MOCTOSHHBIX ~ MarHHWTOB.
MarnutHoe mnone. Bexktop MarHuTHOM wWHAyKuuu. [lpuHomn cynepnozunuu
MAarHUTHBIX MoJied. JInHum marHuTHOM WHAyKIMW. KapThHa NvHWI MarHUTHON
WHY KUK MOJI MOCTOSHHBIX MAarHUTOB.

MarautHoe ToJNi€ MPOBOJHMKA C TOKOM. KapTuHa JHMHUN WHIYKUIUHA
MarHUTHOTO MOJi JJIMHHOTO MOPSIMOTO MPOBOJHWKA W 3aMKHYTOTO KOJbLIEBOTO
MPOBOJHMKA, KaTyIIKK ¢ TokoM. OnbIT OpcTena. BzaumoaeicTerue npoBOIHUKOB C
TOKOM.

Cuna AmMnepa, €€ MOIyJIb U HanpaBJICHUE.

Cuna Jlopenua, €€ MoayJib U HanpaiicHue. [IBUKEHUE 3apAKEHHONW YaCTUIIbI
B OJTHOPOJIHOM MarHuTHOM mnoje. PaGota cunsl JlopeHiia.

SBneHne HIEKTPOMArHUTHOM WHAYKIMHU. [lOTOK BeKTOpa MarHUTHOM
WHIYKIUKU. OJEKTPOJABHXKYIAA CWIa HWHAYKIUH. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu Gapanes.

BuxpeBoe nsnektpuueckoe TMojie. IISKTPOABMKYINAS CHJIa WHAYKIHH B
MIPOBOJHMKE, IBHXKYIEMCS MOCTYMATEbHO B OJTHOPOIHOM MarHUTHOM MOJIE.

[Tpasuno Jlenua.

NHaykTuBHOCTh.  SIBJICHME CAMOMHIAYKIMH. OJEKTPOJBMXKYIIAA  CUjia
CAMOUHTyKIIMH.

DHeprus MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DONEeKTPOMArHUTHOE TOJIe.

TexHuueckne YCTpONCTBA M MPAKTUYECKOE TMPUMEHEHUE. TMOCTOAHHbBIC
MarHUTHI, 3JEKTPOMArHUTHI, AJIEKTPOABUTATEIb, YCKOPUTEIU SJEMEHTAPHBIX
YACTUII, UHAYKIIMOHHAS MEUb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JICKTPOHHOTO MyUYKa MAarHUTHBIM TOJIEM.

JIvHMM UHIYKIIMA MAarHATHOTO TIOJIA.

B3anmopaelicTBre AByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlelicTBre criibl JIOpEeHIIa HA HOHBI AJEKTPOJIUTA.

SIBIEHHE PJICKTPOMArHUTHON HHIYKIAH.

[Tpasuno Jlenua.

3aBUCHUMOCTb SJCKTPOJBHXKYIIEH CHJIbI MHAYKIUKU OT CKOPOCTH M3MEHECHUS
MAarHUTHOTO MOTOKA.

SlBlieHME CAaMOMHIYKIUH.

Yuenuuecxuii oxcnepumenm, rabopamopruie pabomoi

HN3yyeHne MarHuTHOTO MOJIA KaTYIIKH C TOKOM.

Hccnenosanmne neiCTBUS NOCTOSHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue ABIEHUA IEKTPOMArHUTHON WHIYKIUH.

Pa3znen 5. Kosiebanust v BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIC KOJICOAHUA

KonebGarenbHas  cuctema.  (CBOOOJHBIE  MEXAaHWYECKHE  KOJeOaHUA.
IMapmonnueckne kosnebanms. [leprwon, wactora, ammumryaa u ¢daza KojeOaHUH.
[TpyxuHHBIA MasTHUK. MareMaTU4eCKUil MasTHUK. YPaBHEHHE TapMOHHUYECKUX
koJyieOanuii. [IpeBpaliienre HEPTUHN TP TAPMOHUYECKUX KOJICOaHUIX.

Konebarenpupiii koHTYp. CBOOOJHBIC SJICKTPOMArHUTHbIE KOJE€OaHUS B
UJCAJILHOM  KOJIEOATE€IbHOM KOHTYpE. AHAJOTHUS MEXKIY MEXAHWYECKUMHU U
ANIEKTPOMArHuTHeIMU  KojieOanuamu. @dopmyna TomcoHa. 3akoH COXpaHEHHs
SHEPIrUM B UJCAJLHOM KOJI€0aTeIbHOM KOHTYPE.

[Tpencrapnenue o 3aryxaromux KojeOaHusX. BrIHYK/ICHHbIC MEXAHUUECKHE
Kojie0anus. Pe3oHaHnc. BeIHYK/IEHHbBIE 3JIEKTPOMArHUTHBIE KOJICOAHHUS.

[Tepemennsbiit  Tok. CuUHYCOMAAIbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAYEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmarop. [IponsBoacTBo, mepemnada U MOTPEOICHAE AIEKTPHUECKON
SHEPruM. DKOJIOTMUYECKUE PUCKU NIPU MPOU3BOJACTBE AIEKTpo3Hepruu. KynbTypa
WCIOIb30BaHUS SJIEKTPOIHEPTUU B OBCETHEBHOM KU3HMU.

TexHuueckne YCTpOHCTBA M MPAKTHUECKOE MPUMEHEHHUE. DJIECKTPUUCCKUN
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, JIMHUU 3JIEKTpOoNepeaay.

Jlemoncmpayuu

HccnenoBanme mnapaMeTpoB KojaeOATENbHOW CHUCTEMBI (TMPYXUHHBIA WA
MaTEeMaTHIECKAH MaSTHHK).



Habmoaenne 3atyxarmomux KojieOaHu.

Hccnenosanue CBONCTB BBIHYKICHHbBIX KOJICOAHUH.

Habmonenne pesonanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHU .

OcruorpaMMbl (3aBUCHMOCTH CHJTBI TOKA W HATIPSDKCHHSI OT BPEMEHHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3zonanc mnpu MOCHAEIOBATEIbBHOM COEAMHEHHUHM PE3UCTOpPA, KATYIIKH
WHyKTUBHOCTH U KOHJICHCATOPA.

Moens TMHUYU SAEKTPONEPEaauH.

Yuenuueckuii sxcnepumenm, 1abopamopHueie pabomel

Hccnenosanune 3aBUCUMOCTH TIEPUOAA MaJIbIX KOJeOaHUW rpy3a Ha HUTH OT
JUTMHBI HUTU U MAcChl Tpy3a.

HUccnenoBanne NEPEMEHHOr0 TOKAa B LENM W3 MOCJIEAOBATENBHO
COCAMHEHHBIX KOHAEHCATOPA, KATYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMaZHUMHbIE GOJIHbI

Mexanuueckue BOJHBI, ycioBus pacnpoctpanenus. llepuoa. Ckopoctb
pacnpocTpaHeHuss W JUiMHA BOJiHbI. [lomepeuHbie W MOPOJOJIbHBIE BOJIHBHI.
HUnrtepdepentus u audpakiius MEXaHUISCKAX BOJTH.

3Byk. CkopocTh 3ByKa. ' poMKoCTb 3ByKa. Beicota ToHa. TemMOp 3ByKa.

OJIEKTPOMArHUTHBIC BOJIHBI. Y CJIOBUS M3IYyUCHUS SJIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuentauus sektopoB E, B, V B anexktpomarautHo#t BosiHe. CBoOiCTBa
AIEKTPOMArHUTHBIX BOJIH: OTPaXXCHHE, MPEIOMJICHUE, TTOJSpU3aIus, nudpakims,
uaTepdepernrs. CKOpOCTh AIEKTPOMArHATHBIX BOJTH.

[Ilkana >a€KTPOMArHUTHBIX BOJIH. [[pUMEHEHUE >JIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHUMIIBI paINOCBA3U U TENEBUICHUSA. Paqnonokamusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAKOIIEH CPEIbI.

TexHuueckne yCTpPOWCTBA M NPAKTUUECKOE MPUMEHEHUE. MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBAas AMArHOCTHMKA B TEXHHUKE W MEIULIMHE, pajap,
paguonpHEMHIK, TEJICBU30p, aHTeHHa, Teaedon, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHue U PacnpOCTPAHEHHUE MOMEPEUHBIX U MPOI0IbHBIX BOJIH.

Konebmtoieecs Te10 Kak KICTOYHUK 3BYKA.

Habntonenue oTpakeHus 1 NpesIOMJICHHAS MEXaHUYECKUX BOJIH.

Hab6monenune natepdepennnm n qudpakiini MEXaHWISCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaOntonenue cBsA3M TPOMKOCTHM 3BYKAa M BBICOTHI TOHA C aMIUTUTYJOH H
4aCTOTOM KoJeOaHUH.



UccnenoBanne  CBOHCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpaXeHUE,
MIPEJIOMJICHUE, TOJISApU3aIis, Audpakiys, HHTEPPEPECHITHS.

Tema 3. Onmuxa

['eomerpuueckas ontuka. lIpAMoIMHENHHOE pPACcNpPOCTPAaHEHUE CBETA B
oaHOpOaHOM cpeae. JIyu cBera. ToUueuHbIH HCTOYHHUK CBETA.

OtpaxeHue cBera. 3aKOoHbI oTpakeHus cBera. [locTpoeHue mzo0OpakeHu B
MJIOCKOM 3€pKajie.

IIpenomnenue cpeTa. 3aKOHBI MIPEIOMIICHHS cBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomiicHus. llosiHoe BHyTpeHHee oTpaxkeHue. lIpeaenbHbI yroa MmojgHOTO
BHYTPEHHETO OTPAKCHUS.

Hucnepcus ceeta. CnoxHbIA cocTaB Oeioro ceeta. Lger.

CoOwuparomiue ®  pacceuBaromme JHMH3bI. ToHkas JnuH3a. DoKycHOe
pacCTOSIHUE W ONTHUYECKAas CUJla TOHKOW JiMH3bL. [locTpoeHue wn3o0paxeHui B
cOOMpArOIMX U pacceuBarolux JuH3ax. Dopmyna TOHKOW JIMH3bI. Y BEJIMUYCHUE,
JIABAEMO€E JIMH30M.

[Ipenenb NPUMEHIMOCTH T€OMETPHUICCKOMN OTITHKH.

Bomnosass ontwka. Uutepdepenius cBera. KorepeHTHbBIE WCTOUHHKH.
YcnoBust HaOMIOAEHUS MAKCHMYMOB W MHHUMYMOB B WHTEP(EPEHIIMOHHOM
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX HCTOUYHHUKOB.

Jlndpakmus  ceera. JmdpaknmoHHas peméTka. YCIOBHE HAOMOACHUS
TJIABHBIX ~ MAKCHMYyMOB TIpH  TAJCHUH  MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonapu3zanus ceerta.

TexHnueckne yCTPOWCTBA W TMPAKTHYECKOS TPUMEHEHHWE: OYKH, JIyTa,
¢doToanmapaTr, TPOSKIMOHHBIN ammapar, MHUKPOCKOT, TEJIEeCKOI, BOJOKOHHAS
onTrKa, TA(PaKITMOHHAS PEIIETKA, TTOIAPOUI.

Jlemoncmpayuu

[IpsMonMHEHOE pacnpOCTPaHEHUE, OTPAXKEHUE U MPEJIOMJICHHWE CBETA.
OnTtrueckue npudopsl.

[TonHOe BHYyTpeHHEE OTpakeHHe. Moenb CBETOBOAA.

Hccnenosanue CBOUCTB M300paKEHUM B JTMH3AX.

Moaenu MUKPOCKOIIA, TEJIECKOIA.

Ha6monenue naTepdepeninm ceera.

Ha6mronenune nudpakium ceera.

Habmoaenne aucrepcuu cBeTa.

[Tomyuenune cekTpa ¢ TOMOIIBIO TIPU3MBI.

[Tomyuenune cnekTpa ¢ TOMOIIBIO AU(PAKITHOHHON PEMIETKH.

Habntonenue nosigprsanyu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHueie pabomel



H3mepenne mokazaTens mpeoMIICHUS CTEKIIA.
HccnenoBanme CBOMCTB N300payKeHUH B TMH3AX.
Habmoaenne aucnepcuu cBeTa.

Paznen 6. OcHOBBI cielAaJIbHOI TEOPUH OTHOCUTEIbHOCTH

['panuitel NPUMEHHMMOCTH  KJIAaCcCHYeCKOM  MexaHuWkH.  [locTymartsr
CIIEIHUAJIbHOM TEOPHHM OTHOCHTCIBHOCTH. HWHBAPHAHTHOCTH MOJYJIS CKOPOCTH
CBETa B BaKyyMe, IIPUHITMI OTHOCHTEIIPHOCTH DHWHINTCHHA.

OTHOCHTETFHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHW M COKPAICHUE
JUTHHBI.

DHeprus U KMITYJIbC PEIIATHBACTCKOM YACTHITHI.

CBs13b MacCHl ¢ SHEPruei U UMITYJIbCOM PEIIATHBHCTCKOM YaCTHIIBI. DHEPIHs
TTOKOSI.

Paznen 7. KBantoBas pusuxa

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®otonbl. ®opmyna [lmanka cBsa3u sHEPTHHM (POTOHA C €TI0 YACTOTOM. DHEPIrus
U UMITyJIbC (poTOHA.

OtkpsiTe u uccnenosanne porodddexra. Onbiter A. I'. CroneroBa. 3akOHBI
dbotordpdexra. Ypasuenne DitnmreitHa mia dotorddexra. «KpacHas rpanumay
dhoTtorddekra.

JNaBnenue ceeta. OnbiThl I1. H. JIebeaena.

XUMUYECKOE NECUCTBUEC CBETA.

TexHnueckne yCTpOWCTBA W TPAKTHUECKOE MpPUMEHEHUE: (HOTOIICMEHT,
dboTomaTumk, cotHeuHas OaTapesi, CBETOIUO.

Jlemoncmpayuu

®otorddeKT Ha YCTaHOBKE ¢ MMMHKOBOW TIJIACTHHOM.

Hccnenosanne 3akoHOB BHeMHETO (hoTo3ddekra.

Ceseronuos.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiThl Pezepdopaa mo paccessHHIO 0 -4aCcTHIIL.
[Imanerapnas moxens aroma. [loctymarsl bopa. M3nydyenme w mormomieHwue
(oTOHOB TpM Tepexoae aToMa C OJHOTO YPOBHS SHEPTWHM Ha Jpyrou. Bumsi
cnekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMa BOJOPOA.

Bonnoseie cBoiicTBa yactun. Bonnsl ne bpoitnsa. KopmnyckynsaspHO-BOJIHOBOK
Ty aJTi3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHE.

TexHuueckne yCTPOMCTBA M MPAKTHUUECKOE MNPUMEHEHUE. CIEKTPAIbHbIN
aHanm3 (CTIEKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMIBIOTED.



Jlemoncmpayuu

Mopens onsita Pesepdopna.

Onpenenenue JIMHBL BOJIHBI Ja3epa.

Habntonenue nuHeHYaThiX CIIEKTPOB U3TYUEHUS.

Jlazep.

Yuenuueckuii oxenepumenm, arabopamopmie pabomei

Habmtonenue nuHeityaToro cnekrpa.

Tema 3. AmomHuoe a0po

OKCIEPUMEHTHI, J10KA3bIBAIOIIUE CJI0KHOCTh CTpOeHMsS snpa. OTKpbITHE
pammoaktuBHOCTH.  OmbiThl  Pesepdopaa 1o ompedeneHHio  cocTaBa
paguoakTuBHOTO W3NmydeHus. CBoiictBa anbda-, OeTa-, ramMma-u3TyuCHUS.
BrnusiHue paanoakTHBHOCTH HA )KUBbIE OPTraHU3MBbI.

OtkpbiTHEe TIPOTOHA M HeWTpoHa. HykionHas monens sapa ['eizendOepra—
Heanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Torbl.

Anbda-pacnan. ONEKTPOHHBIE M IO3UTPOHHBIM Oera-pacmaa. I amma-
u3JlydyeHue. 3aKOH PaJuoaKTUBHOTO pacmaja.

DHeprus CBsA3M HYKIIOHOB B siape. Snepubie cuutbl. JledexT Maccsr sipa.

S nepHbie peakumn. /leneHrue U CUHTES AIEP.

Snepubiii peaktop. TepmosaepHbiii cuHTe3. IIpoOneMbl M TEPCHEKTHUBBI
AICPHON SHEPreTUKU. DKOTOTUUECKUE ACTICKThI SAEPHON SHEPTreTUKH.

DneMeHTapHble YacThllbl. OTKPBITHE MO3UTPOHA.

Metoabl HAOMIOAEHUA U PETUCTPALMU SJIEMEHTAPHbBIX YACTHII.

OyHaaMeHTaTbHBIC B3aUMOACHCTBUA. EAMHCTBO (pr3uveckoit KapTHHBI MHpA.

TexHuueckne yCTpOHCTBA M MPAKTUUYECKOE MPUMEHEHHUE: JO3UMETP, Kamepa
Bunibcona, siaepHsiil peakTop, aToMHas 6omoOa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIIUX YACTHII.

Yuenuuecxuii oxenepumenm, aabopamopmuvle pabomei

HccnenoBanme TpekoB 4acTHIL (11O TOTOBBIM (oTorpadusm).

Pa3zaen 8. DjieMeHTBI ACTPOHOMUH U ACTPOPU3ZUKH

Otamnbl pa3BATHA acTpoHOMUH. [IpUKITagHOE M MHPOBO33PEHUECCKOE 3HAUCHHE
ACTPOHOMHFH.

Bun 3pé3anoro Heba. Co3Be3nusi, sSpKUE 3BE3BI, TUIAHETHI, UX BHIAMOE
JIBUKEHHE.

ConHeuHas cucTEMa.

Connane. ConHeuHast akTHBHOCTh. Mcrounumk sHepruu CoiHIA M 3BE3L.
3BE3/MBI, MX OCHOBHBIC XapaKTePHUCTHKH. JMarpamMma «CHEKTpajabHBIH KIacce —
CBETUMOCTBY. 3BE3IBI TJIABHOM IIOCICIOBATEIILHOCTH. 3aBHCUMOCTH «Macca —
CBETHMOCTBY» IS 3BE3JT TJIaBHOM IOCIIEIOBATCIIPHOCTH. BHYTpEHHEE CTPOCHHE



3B€31. COBpEMEHHbBIC MPEACTABICHUS O MPOUCXOXKACHUHN U 3Boyonmu CojHua u
3BE3/1. DTanbl )KU3HU 3BE3].

Mrneunsiit [Iyts — nHama T'anaktuka. [lonoxkenne u apuxeHue CoJiHIA B
Nanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapel. YEpHBIE ABIPHI B AApax
TajaKkTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06mna. Pazberanve rajakTuk.
Teopus bonbmoro B3peiBa. PenukTOBOE M3MyUeHUE.

Macirabnas ctpykrypa Beenennoii. Meraranaktuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

Habntonenuss HEBOOPYKEHHBIM TJIa30M C HCMOJB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH AJIs1 ONPEETCHUA MOJ0XKEHUA HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHbIE cO3Be3Aus1 CeBEPHOTO MONYIIAPUA U SIPKUE 3BE3BI.

Habmtonenus B Teneckon Jlynel, ianet, Mneunoro [1yTu.

Oo6o0maroniee MOBTOPeHUE

Ponp ¢u3uku uW acTpOHOMHMM B HSKOHOMHYECKOW, TEXHOJOTHYECKOMH,
COIMMAITEHON M ATHYECKON chepax ASATEITHHOCTH YEJIOBEKA, POIb U MECTO (PH3UKH
¥ aCTPOHOMHWHW B COBPEMEHHOM HAYyUHOH KapTUHE MHUPA, POJIh (PU3UUECKON TEOPUH
B (OpMHpOBAHWM TIPEACTABICHUH O (HU3MUECKOW KapTHHE MHUpPa, MECTO
(pm3rUecKol KapTHHBI MHpA B OOIMIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJICHUN O MPUPOIE.

MesxknpenMeTHbie CBSI3H

Wzyuenune kypca ¢usukn 6a30Boro ypoBHs B 11 Kimacce ocymiecTBIAeTCs ¢
YU4ETOM COAECPKATEIBHBIX MEXKIIPEIMETHBIX CBSA3CH C KypcaMH MATEMATHKH,
OMOIOTHH, XUMHUH, TeoTpadru U TEXHOJIOTHH.

Meoicnpeomemuvie noHsimusi, CBSI3aHHBIE C W3YUCHHEM METOJO0B HAYUHOTO
MO3HAHWA: SABJCHUE, HAy4HBIH (hakT, TUMOTE3a, (PU3MUEcKas BEIMUMHA, 3aKOH,
TEOpUsl, HAOIIOICHHUE, SKCIEPUMEHT, MOJICITUPOBAHUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pemwieHUE CUCTEMBI YPAaBHCHUH, TPUTOHOMETPUUYECKHUE
(yHKIIMW: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO, BEKTOPBl M WX IMPOEKIMHA HA OCHU KOOPAMHAT, CJI0KEHHUE BEKTOPOB,
MPOU3BOIHBIEC 3JIEMEHTAPHBIX (YHKIHMH, TPHW3HAKH TOMO00WS TPEYTOJBHUKOB,
OTIPEICIICHAE TUTONIAIN TUIOCKUX (puryp u 00bEMa Tedt.

buonocus: >NEKTPUYECKHUE SBJCHUA B KUBOW NpUpoJe, KojeOaTeabHbIe
JBWKEHUA B JKUBOU NMPUPOJAE, ONTUUYECKUE SABJIEHUA B )KUBOW NMPUPOIE, NEUCTBUE
paJHany Ha )KUBBIC OPTraHU3MBI.

Xumusl: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTATMYECKAs CTPYKTypa TBEPABIX
TEJ, MEXaHW3Mbl OOpPA30BAHUSA KPUCTAIMYECKOW PEIIETKH, CHEKTPaJbHbIN
aHanms.



l'eocpachusi:  MarHuTHBIC TIONMIOCA 3EMJIM, 3aJIC)KH MArHUTHBIX DY,
(hoTochEMKa 3eMHOM MMOBEPXHOCTH, NMPEACKA3aHUE 3eMIICTPSICCHUI.

Texnonocus: IJHWHWUKA SIIEKTPOINEPENAY, TEHEPATOP NEPEMEHHOTO TOKa,
3JEKTPOJIBUTATENb, WHAYKIMOHHAS T€4Yb, Pajap, PaAUONPUEMHUK, TEIECBU30D,
anTeHHa, TenedoH, CBY-meub, NMpOSKIMOHHBIN anmapar, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapest.



IINTAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHET'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mpeamera «OHU3MKAa» HA yPOBHE CPEAHErO OOIIETO
oOpa3oBanus (6a30BBI YPOBEHb) AOKHO O0ECTICUNTH JOCTHIKECHUE CIIETYFOIIHX
JUYHOCTHBIX, METANPEAMETHBIX M TIPSIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIEC PE3YyJbTAThl OCBOCHUA yueOHOro npeamera «Du3nka» A0mKHbBI
OTpa)kaTb TOTOBHOCTh M CHOCOOHOCTh OOYYaKONIUXCS PYKOBOJACTBOBATHCA
chopMUpOBAaHHONW BHYTPEHHEH IO3WIIMEH JMYHOCTH, CHCTEMOM IICHHOCTHBIX
OpUCHTAIIMH, TO3UTUBHBIX BHYTPEHHUX  YOCKICHHH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM [IEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACHIMPEHUE KUZHEHHOTO
OMbITa U OMbITA ACATEIBHOCTH B MPOLIECCE peau3allii OCHOBHBIX HAIMPaBJCHUM
BOCIIUTATENIbHON NEATENHHOCTH, B TOM UYHCJI€ B YACTH:

1) rpamaaHCcKOro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAAHCKOHN TO3UIINHA 00YUAIOMEToCs KaK aKTUBHOTO 1
OTBETCTBEHHOTO YWJICHA POCCUICKOro 00IIECTBA;

MPUHATAEC  TPAJULUHUOHHBIX  OOIIECUYETOBEYECKUX T'YMAHUCTUUYECKUX H
JEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AECATEIBHOCTh B MHTEPECAX TPAXKIAAHCKOTO
00l1lecTBa, Y4aCTBOBATh B CAMOYIPABJICHUH B 00pAa30BaTEIbHON OpraHu3ailuy;

YMEHHE B3aUMOJICHUCTBOBATH C COLIMAJIbHBIMU MHCTUTYTAMU B COOTBETCTBUU C
X (PYHKITUSAMA W HA3HAUCHUEM

TOTOBHOCTh K TYMaHUTAPHOHW U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTpUOTHYECKOTr0 BOCIIUTAHUSI:

c(hopMHUPOBAHHOCTH POCCUMCKON TPAXKIAHCKOMN UACHTUYHOCTH,
MaTpUOTU3MA,;

IIECHHOCTHOE OTHOIIEHUWE K TOCYJAPCTBCHHBIM CHMBOJIAM, JOCTHXKCHUSM
POCCHICKUX YUEHBIX B 00J1aCTH (PU3HKH M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMWSA, STHUECKOTO TIOBEICHNUS,

CIOCOOHOCTh OIIEHUBATh CHUTYAllMIO W TMPUHUMATh OCO3HAHHBIC PEIICHUA,
OPUCHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCJIC B
JEATENBHOCTH YUEHOI O,

OCO3HAHHWE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOWUUBOTO OYIYIIETO;

4) 3cTeTNYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOUAs 3CTETUKY HAyYHOTO TBOPUECTBA,
MpUCYIEro pu3ndeckoit HayKe;



S) TpyaoBoro BocnutaHusi:

HHTEPEC K pa3NMuyHbIM cdepaM MpodheCCHOHATBHOW JEATEIIBHOCTH, B TOM
YHUCJIC CBA3aHHBIM C (DU3WKOHM M TEXHUKOM, yMEHHE COBEPIIATH OCO3HAHHBIN BHIOOD
Oyaymei nmpodeccun u peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTAHBI,

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHHIO W caMO00pa30BaHHUIO B 001acTH
(hM3MKK HA TIPOTSHKEHUN BCEH KU3HU,

6) 5K0J10rH4ecKOro BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh SKOJIOTHUUECKONW KYJIBTYPBI, OCO3HAHHWE TJIOOATBHOTO
XapaKTepa 3KOJOTHUECKUX NpolIem;

TUIAHUPOBAHUE U OCYIIECTBICHUE NEUCTBUMN B OKPYKAKOIIEH CPEIC HA OCHOBE
3HAHUA LENEH YCTOMYMBOTO PA3BUTHSA YEIIOBEYECTBA,

pacCIIMPEHUE ONbITa ACATETBHOCTH 3KOJOTMYECKOW HAMPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHKH 10 (PU3HKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA (PH3UUIECCKON HAYKH;,

OCO3HAHWE WEHHOCTM HAYYHOW MAEATEIBHOCTH, TOTOBHOCTh B MPOLIECCE
U3ydeHUs  (U3WKH  OCYIIECTBJIATH  TPOSKTHYIO W HCCIEAOBATEIBCKYIO
JNEATENBHOCTh MHANBUAYAJIBHO U B TPYNIIE.

METAIIPEAMETHBIE PE3VJIbTATDBI

ITo3zHaBaTe/IbHBIE YHHUBEpPCAJIbHbIE YUeOHbIE AeHCTBUS
ba3oBbie Jiornueckue aeicTBUS:
CaMOCTOSTEILHO  (DOPMYNIMPOBATh M aKTYaJU3HPOBaTh  IPOOIIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;
OMPEACATh NN ASATCIIBHOCTH, 3a7aBaTh IapaMeTpbl W KPUTEPUU HX
JIOCTHIKEHHS,
BBIABJISATh 3aKOHOMEPHOCTH W  TPOTHBOPEUMS B  paccMaTpUBAEMbIX
(PM3UYCCKHX SABICHHUSAX
pazpabaThiBaTh IUIAH PEIICHUs MPOOJIEMbl ¢ YUYETOM aHajr3a MMEIOITUXCA
MaTepHaIbHbIX 1 HEMATePUAIbHBIX PECYPCOB;
BHOCHTbH KOPPEKTUBHI B ICITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
1IeJISIM, OIICHUBATh PUCKH TOCIIEACTBUIN AEATEIIHHOCTH,
KOOPJAWHUPOBATh W  BBHIMIOJIHATH padOTy B YCIOBHSAX  PealbHOTO,
BUPTYaJIbHOTO M KOMOMHUPOBAHHOTO B3aMMOACHCTBHA,
pPa3BUBATh KPEATUBHOE MBIIICHUE MPH PEIICHUN KU3HEHHBIX MPOOJIEM.
ba3oBble HcciienoBaTe/IbCKHE AEHCTBHS
BJIaICTh HAYYHOM TEPMHUHOJIOTHEH, KIIFOUEBHIMH MOHATHAMH W METOJAAMH
(pm3rUeCcKol HAyKH,



BJIAJCTh HaBBIKAMHU YyUE€OHO-HCCIEA0OBATEIHCKOW W MMPOCKTHOMW NEATETHHOCTH
B oOmactu (pu3uKH, CITOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOWCKY
METOIOB PEIIeHUS 3a1ad (PU3HUCCKOTO COJACPKAHUSA, TMPUMCHCHHIO Pa3TUIHBIX
METO/IOB TTO3HAHHUS,

BJIAJCTh BHJIAMH JCATEIIBHOCTA TIO TIOJYYCHHIO HOBOTO 3HAHHUA, €T0
WHTEPNPETANAN, TPEOOPA30BAHUI0 W TPUMEHEHWIO B PA3IUUYHBIX YUCOHBIX
CUTyalHusX, B TOM YKCJIE TIPH CO3/IaHUHN yUESOHBIX TTPOCKTOB B 001aCTH (DU3HKH;

BBISIBJISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M M aKTyaJIM3MPOBATh 3a/1ady,
BEIJIBUTATh THUNOTE3y €€ PEIICHUsA, HAXOAUTh apTyMEHTHI I J0Ka3aTeIbhCTBa
CBOMX YTBEPKJICHHUI, 32/1aBaTh MapaMEeTPhl U KPUTEPHUH PEIICHUS,

aHANM3UPOBATh TIOJIYUCHHBIE B XOJE PEIICHHUS 3a/1a4dl  Pe3yJIbTaThl,
KPUTHYECKH OTICHUBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSX,

CTaBuUTh ® (HOPMYIUPOBATh COOCTBEHHBIC 3aMaull B 0Opa30oBaTEIbHOM
JEATENHHOCTH, B TOM UUCJIC IPH U3YUSHUH (DUBUKH,

JaBaTh OIICHKY HOBBIM CHUTYaITHsM, OIICHUBATh IPUOOPETEHHBIN OTIBIT,

YMETh TEPEHOCHUTh 3HAaHWUA T0 (PHU3MKEe B TPAKTHUYECKYIO 0OJaCTh
KUZHEIEATECITHHOCTH,

YMETh MHTETPHUPOBATH 3HAHUA U3 PA3HBIX MPEIMETHBIX 00JIACTEiH;

BBIJIBUTATh HOBBIE UJCH, TIPE/JIaraTh OPUTHHAIBHBIE TIOIXOIbI U PEIICHUS,

CTaBUTH IPOOJIEMBI ¥ 32/1aUH, JIOMYCKAIONNAC aTbTePHATUBHBIC PEIICHHMS.

PaboTa ¢ undopmanmeii:

BJIAJCTh HABBIKAMHU TOJydeHHUsS WHpOpPMAIMK (PU3HUECKOTO COACPKAHUA U3
UCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh TOWCK, aHAJW3,
CHUCTEMATH3alAI0 W HMHTEPIPETANI0 WHGOPMAIMKA PA3IUYHBIX BHIOB U (HOpM
MPE/ICTABIICHNUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAITUH,

WCIIOJIB30BATh  CPeACTBA  WH(MOPMAIMMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTHH B PEIIEHWN KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPraHU3aIlMOHHBIX
33724 ¢ COOMOACHHWEM TpeOOBAaHUN SProHOMHUKH, TEXHMKH O€30MacHOCTH,
TUTHCHBI, PECYPCOCOEPEIKCHUS, TPABOBHIX W  OTHUYECCKUX HOPM, HOPM
nH(pOpMAMOHHOM 6€301aCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJMEPXKAHUSA B PA3IMUHBIX (opMmaTax ¢
y4€TOM Ha3HAUCHUS WH(POPMAITUX | TIEJICBOM ayTUTOPHH, BHIOUPAs ONTUMAIBHYTO
(hopMy TIpeICTaBIICHAS W BH3yaJTU3AITHH.

KoMmyHHKAaTHBHBIE YHHBEPCAJIbHBIE yUeOHbIe AeiiCTBHUS:
OCYHICCTRBJIATh OOIICHWE Ha Yypokax (U3MK|M W BO BHE-yPOUHOM
NEATENHHOCTH,



pacmo3HaBaTh TMPEAMOCHIIKA  KOH(MIMKTHBIX CHUTyalliii W CMsTYaTh
KOH(ITUKTHI,

Pa3BEPHYTO M JIOTHYHO M3J1aratb CBOK) TOUYKY 3PEHHUSA C MUCIOJIBb30BAHUEM
A3BIKOBBIX CPEICTB,

IMOHUMATh U UCIOJIB30BATh NMPEUMYIIECTBA KOMAHIHON U WHIAUBUIYAJIBHOU
padoThI;

BbHIOMpATh TEMATHUKY M METOAbl COBMECTHBIX JEHCTBUI € yu€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAKAOTO YJIEHA KOJUIEKTUBA,

NPUHUMATh  LEJIA  COBMECTHOW  JAEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAWHUPOBATh ACUCTBUS MO €€ JTOCTHKCHUIO. COCTABJIATh IUIAH JICHCTBUH,
pacnpenensaTh pojd C Y4ETOM MHEHWH YYaCTHUKOB, OOCYKJAaTh PE3YJbTaThl
COBMECTHOM padoThl;

OLCHUBATh KA4YE€CTBO CBOEr0 BKJIAJAa M KaXIOr0 YYaCTHUKA KOMaHIbl B
OOIIKIA pe3yabTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

npemjiaraTb HOBBIE TMPOEKTBHI, OLEHUBATH HJAEH C TMO3ULUA HOBU3HBI,
OPUTMHAIBHOCTH, NMPAKTUYECKON 3HAUUMOCTH,

OCYIIECTBIIATh IMO3UTUBHOE CTPATErMYECKOE MOBEACHUE B  PA3JIMUYHBIX
CUTYyalUsAX, TPOSIBIATH TBOPUECTBO U BOOOPAXKEHUE, ObITh MHUITUATUBHBIM.

PeryasitTuBHbBIE yHHBeEpPCAJIbHbIE YUeOHbIE AeHCTBUS
Camoopranuzamnus:

CaMOCTOSITEIbHO OCYIIECTBIATh MO3HABATENbHYIO JIEATEIbHOCTh B 00JaCTH
(bM3UKM W aCTPOHOMHH, BBIABILITE MPOOJIEMBI, CTaBUTh M (HOPMYIUPOBATH
COOCTBCHHBIC 3a/1aUH,

CaMOCTOSITEILHO COCTAaBJIATh TUIAH PEIICHUA PACUETHBIX M KaueCTBEHHBIX
3a3/1a4, MJIaH BBIMOJIHCHUS MPAKTUUECKON padOThl ¢ YUETOM UMEIOIIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTCHUH;

JIaBaTh OIEHKY HOBBIM CHUTYaIIHsIM;

pacIMpsATh PaMKX YU4€OHOTO TIPeAMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JeaaTh OCO3HAaHHBIM BBIOOpP, apryMEHTHpPOBATh e€ro, OpaTh Ha ce0
OTBETCTBEHHOCTbH 32 PEILICHHUE,

OIICHUBATh MPHUOOPETEHHBIN OIIBIT;

crocoO0cTBOBaTh (DOPMUPOBAHUIO W TIPOSIBJICHUIO SPYAAINAA B 0OO0IaCTH
(bM3UKH, MOCTOSTHHO MOBHIIIATH CBOM 00pa30BaTeIbHBIN M KYJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLHOHAJIbHBI HHTEJLIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallUsIM, BHOCHTb KOPPEKTHUBBHI B ACATEIIHBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAJCTh HABBIKAMH  TIO3HABATEIbHOW  pediekCMd  Kak  OCO3HAHUA
COBEpIIIACMbIX JCHCTBMHM M MBICIUTENbHBIX TMPOIECCOB, WX Ppe3yJbTaTOB U
OCHOBAHMH,



HCIIOIb30BaTh MPUEMBI peIIeKCHH I OLICHKH CUTYaIliH, BEIOOpa BEPHOTO
pellICHUA,

yMETh OIICHHMBATh PHCKM W CBOCBPEMECHHO MPUHHUMAThH PEIICHHS MO HX
CHIDKCHHIO,

MPUHUMATh MOTHBBI M apPTyYMEHTHl APYTUX MPH aHajnu3€ pe3yiabTaToB
JEATENbHOCTH,

MPUHUMATh ce0s, MOHNUMAs CBOM HEJAOCTAaTKU M JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apPryYMEHTHl APYTUX TMPH aHaJu3e Pe3yJbTaTOB
JEATENbHOCTH,

MPH3HABaTh CBOE MIPABO M MPABO APYTHX HA OIMIMOKH.

B mporniecce moCTHXKEHHS JTMYHOCTHBIX PE3YJIBTATOB OCBOSHHS IIPOrPaMMBbI
mo ¢u3uKe I YPOBHA CpeaHero ooOmero o0pa3oBaHHUd Yy OOYyYaroImIUXcs
COBEPIIICHCTBYETCS AMOLMOHATBHBIN WHTEIJICKT, MPEeNoJIararnui
c(hOopMUPOBAHHOCTS:

CaMOCO3HAHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE 3M OLIMOHAIBHOE
COCTOSIHHE, BHACTh HAIIPABJICHUS Pa3BUTUA COOCTBEHHOM AMOITMOHAILHOMN Cephl,
ObITh YBEPEHHBIM B CE0€;

CaMOPETyJIMPOBAHUA, BKJIIOUAIOIIETO CAMOKOHTPOJb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TMOBEJICHHUE, CHOCOOHOCTh AJaNTUPOBATHCS K
AMOITMOHATIBLHBIM U3MEHECHHSIM U IIPOSBJIATH THOKOCTH, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEW MOTHBAILMU, BKIIFOUAIOIIEH CTPEMIICHUE K JOCTHIKCHUIO TIEIN U
yCIexXy, ONTHMH3M, WHHUIMATHBHOCTh, YMEHHME ACHCTBOBATh MCXOJS M3 CBOMX
BO3MOXHOCTEH,

AMIIATUH, BKIIOUAKONIEH CIOCOOHOCTh MOHUMATh SMOLMOHAJIBHOE COCTOSTHUE
JIPYTUX, YYUTHIBATh €ro TMPH OCYIIECTBICHUM OOIIEHUA, CHOCOOHOCTh K
COYYBCTBHIO M CONIEPEKUBAHMIO,

COIIMAJIbHBIX HAaBBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh BHICTPAaUBaTh OTHOIICHUS
C APYTHUMU JIOJIEMH, 3a00THTHCS, MPOSBIIATh HHTEPEC U pa3peliaTh KOH(PIUKTHI.

INPE/IMETHBIE PE3YJIbTATBI

K xonmy oOyuenus B 10 kjacce mpeaMeTHbIE Pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh ChOPMUPOBAHHOCTD Y OOYUAIOTINXCS YMEHUH:

JEMOHCTPUPOBATh HA TIPUMEPAX PoJib U MecTO (pu3ukm B (HOPMHUPOBAHHUH
COBPEMEHHOM HAYyYHOW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B IIPAKTUYECKON AEATEIILHOCTH JIFOJIEH,

YUHUTHIBATh TPAHUIBI TPUMEHEHUS W3YUCHHBIX (U3HUCCKUX MOJIEIICH:
MaTepualibHas TOUYKA, MHEPIMAJIbHAs CUCTEMA OTCUETa, a0COIIOTHO TBEPIOE TENO,
WACAIBHBIA Ta3, MOACINA CTPOEHUA Ta30B, KUJIKOCTEW U TBEPABIX TEJ, TOUCUYHBIN
ANEKTPUUSCKUM 3apsij] MPH PEIICHUN (PU3NIECKAX 33711,



pacmno3HaBath (pusnUeckue ABICHUS (MPOLECChl) U OOBACHATh MX HA OCHOBE
3aKOHOB MEXaHHMKH, MOJICKYJISPHO-KHHETHUCCKON TEOPUH CTPOCHHS BEIIECTBA M
ANMEKTPOAMHAMUKHA.  PaBHOMEPHOE W  PABHOYCKOPEHHOE  TPSIMOJMHEHHOE
JBMOKECHUE, CBOOONHOE TAJICHUE T, ABHKCHHE IO OKPYKHOCTH, WHEPIIHS,
B3auMoielcTBre Ten, nuddys3us, OpOyHOBCKOE MBHIKCHUE, CTPOCHHE KHUIKOCTEH
U TBEPABIX TEII, U3MEHEHNE 00bEMA TEJT TIPU HArPEeBaHWM (OXJIAKICHUH ), TETIOBOE
paBHOBECHE, WCTApPEHHE, KOHJCHCANNS, TUIABJICHUE, KPUCTAJUTH3AIUsA, KHUIICHHUE,
BJIQYKHOCTH BO3/yXa, MOBHIICHAUE JTABJICHAS Ta3a MPU €r0 HarPEBAHWW B 3aKPHITOM
cocyle, CBSI3b MEXKIy TapaMeTpaMHW COCTOSHHUS Tasa B HW30MPOIECccax,
ANEKTPU3AITUSA TN, B3aUMOCHCTBHE 3aPsI0B;

OTHCHIBATh MEXAHWUYECKOE IBWIKEHUE, WCIONB3YS (DU3MUECKUE BEITAUMHBI
KOOpJIMHATA, MYTh, TEPEMEIICHUE, CKOPOCTh, YCKOPEHHWE, Macca Tena, CHIa,
UMITYJIBC TeJla, KHHETHYECKas YHEPrusi, MOTCHIMAIbHAS SHEPIHs, MEXaHWYecKas
pabora, MeXaHWUeCKas MOITHOCTh, TPHU ONKWCAHWH TPABWIBHO TPaKTOBATh
(pM3UUecKrii  CMBICTT HMCIOJB3YyEeMbIX BEITUYHMH, WX OOO3HAUCHUS W CJIWHMIIBI,
HaXOJUTh (POPMYIIBI, CBA3BIBAIONINE JAHHYIO (DPU3MUECKYIO BEJIMUUHY C JAPYTHMH
BEJTUUMHAMM,

OTMCHIBATh M3YUCHHBIC TEIUIOBHIE CBOWCTBA TEJI W TEIUIOBBIC SBIICHWS,
UCTIONIb3YsS (DM3MUECKUE BEIMYWHBI. JAaBJICHWE Tas3a, TeMIlepaTypa, CpemHssa
KHHETHUYECKAs SHEPTHsI XaOTHUYECKOTO JBMXKEHUS MOJIEKYJI, CPEAHEKBAaApaTHIHAS
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEPrus, pabora Tasa,
KO (PUIMEHT TOJIE3HOTO JACHCTBHS TEIJIOBOTO JIBUTATENSA;, TIPU OMHCAHUH
MPaBWIBHO TPAKTOBaTh (DU3MUECKUN CMBIC HWCTIOIB3YEMBIX BEJUYWH, WX
0003HAUEHUs W CAWHUIBI, HAXOMUTh (HOPMYJIBI, CBA3BIBAIONIHNE JAHHYIO
(bu3nUecKyro BEIMYUHY C JPYTUMH BETMUUHAM,

OTMCHIBATh M3YUCHHBIE MICKTPUUCCKUE CBONCTBA BEIIECTBA M HJICKTPUICCKHC
ABJICHUASA (TIPOIECCHI), UCTIONB3Yd (DU3UUECKHAE BEITUUHMHBI. YJICKTPHUUCCKHAMA 3aps/,
ANEKTPUUECKOE TI0JI€, HAMPSXKEHHOCTH TOJISI, TIOTEHITAAN, Pa3HOCTh MOTEHITHANIOB;
Py ONMHWCAHWHM TIPABWJIBHO TPAKTOBATh (PU3WUECKUAN CMBICT HCIOIBb3yEMbIX
BCJTMUMH, WX OOO3HAUCHHUS W CIWHWIIBI, YKa3bIBaTh (POPMYIIBI, CBSA3BIBAIOIIHE
JaHHYIO (PU3HUECKYIO BEJIMUHHY C JPYTUMHU BETUUMHAMU,

aHANM3UPOBATHh (PU3NUECKHUE TPOIECCH U SBJICHUSA, WUCIONB3Ys (PU3NUECKUC
3aKOHBbI M TPUHIUIIBL: 3aKOH BCeMUpHOTro Tarotenus, I, II u 111 3akonbl HeroToHa,
3aKOH COXPaHEHUS MEXaHWUYECKOW SHEPIrWH, 3aKOH COXPAHEHHWS WMITYJIbCa,
MPUHIAN CYTICPIIO3UIIANA CHJI, TIPUHITUI PABHOMPABUAA HWHEPIHAJIBHBIX CHCTEM
0TCUé€Ta, MOJIEKYJSIPHO-KHHETHUECKYIO TEOPHIO CTPOCHWSA BEIECTBA, TA30BBIC
3aKOHBI, CBA3b CPEIHEH KMHETHUECCKOW SHEPTHH TEIJIOBOTO JBHKCHUS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, NEPBbI 3aKOH TEPMOJAMHAMMKH, 3aKOH COXPaHCHMS
ANMEKTPUUECKOTO 3apsiga, 3akoH KymoHa, mpw 3TOM pa3nwuarh CIOBECHYIO



(hbopMyTHPOBKY 3aKOHA, €T0 MAaTEMaTHUYECKOE BBIPAKEHUE W YCIOBHUS (TPAHUIIHI,
00J1aCTH) MPUMEHUMOCTH,

OOBSICHATh OCHOBHBbIC MPUHIUIBLI JACHCTBUS  MalllMH, NOpudOPOB U
TEXHUYECKUX YCTPOUCTB;, pa3inyaTh yCJIOBHUS WX 0€30MacHOTO MCMOJIb30BAHUS B
MMOBCETHEBHOM KM3HH,

BBITIOJTHATD JKCIEPUMEHTHI TI0 MCCIICOBAHUIO (DU3UUCCKUX SBJICHUWA W
MPOLIECCOB € HCIMOJb30BAHUEM TMPAMBIX W KOCBEHHBIX W3MEPEHUH, TPHU 3TOM
dbopMmynupoBath mpobOieMy/3amady W THUMOTE3y Yy4eOHOTO AKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 TMPEJIOKEHHOTO O0OpYyAOBaHMSA, MPOBOJUTH OMNBIT W
(hopMyIIHPOBATH BHIBOJIHL,

OCYIICCTBIIATH MPSAMBIE U KOCBEHHBIC N3MEPECHHS (PU3NUECKUX BEITUYHH, TIPH
3TOM BBIOMPATh ONTUMAJbHBIA CIOCOO M3MEPEHHMS M MCIOJIb30BaTh W3BECTHBIC
METO/bI OLEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJICAOBATh  3aBUCHMOCTH  MEXAY  (U3WUSCKUMH  BEIMYMHAMH  C
WCIOIb30BAaHUEM TPSAMBIX W3MEPEHHM, MPU ATOM KOHCTPYUPOBATH YCTAHOBKY,
(uKkcupoBaTh PE3yNBTATHl TOJYUCHHOW 3aBUCHMOCTH (DM3HUUYECCKUX BEIMYWH B
BU/IE TAONAIT ¥ TPaUKOB, AeJIaTh BRIBOIBI TIO PE3YJIbTaTaM HCCIICTIOBAHUS,

coOmoaTh nmpasuja 0€30MacHOro TpyAa MPH MPOBEACHUH HMCCICIOBAHWNA B
paMKax YyueOHOro »SKCIEPUMEHTa, YUE€OHO-HUCCIAEAOBATEIBLCKON W MPOEKTHOM
JEATEIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M JIAOOPATOPHOTO
000pyI0BAHUA,

pemarb pacuéTHBIC 3a7aud ¢ SIBHO 3aJaHHOW (DU3MUECKOW MOJEIBIO,
UCIOJTb3YS (PU3UUCCKUE 3aKOHBI M MIPUHITAITBI, HA OCHOBE aHaIN3a YCJIOBHS 33/1a4l
BHIOWPATh (PU3UUECKYIO MOJACIb, BHIACITATh (PU3NUCCKUE BEITWUUHBI W (POPMYJIBI,
HEOOXOUMBbIE Ji1 €€ PEICHHS, MPOBOAUTL PACUEThl M OILCHUBATh PEAJIBHOCTH
MOJTYYCHHOT'0 3HAYCHUS (PU3MUCCKON BETUIUHBI,

pelaTh KAYECTBCHHBIC 3a/1a4U; BhICTPAUBATh JIOTUUECKH HEMMPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUM ¢ OMOpoil HAa HM3YyUCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH M
(bM3UYCeCKHE SBICHUSA,

UCIMOIb30BaTh ~ NPU  PEIICHUMHM  Y4eOHbIX  33Ja4  COBPEMEHHBIC
WH()OPMAITMOHHBIE TEXHOJIOTHH I TMOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIAH
¥ TIPEJCTaBlieHus YUeOHOH W HAyYHO-TIOMYJIIPHOW WH(DOPMAIIAA, TTOJTYICHHOW W3
PaA3TUYHBIX KCTOYHHUKOB, KpUTHUYECKHA aHAJTU3UPOBATH TOJTy9YaeMyto HH(GOPMAIIHIO;

MIPUBOIATH TIPUMEPHI BKJIAJIa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSACHEHHE MPOILIECCOB OKPYXKAIOIIEr0 MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOT UL

WCIOJTB30BATh TEOPETHUCCKUE 3HAHWS MO (PU3UKE B TOBCEAHEBHOM KU3HH
U1 obecnieyeHua 0€30MacHOCTH MPU OOpAIllEHUH C MPUOOpPAMU U TEXHUUECKUMU



YCTPOUCTBAMHU, JJIsI COXPAHEHHUS 3JI0POBbA U COOJIIOJICHHUS HOPM 3KOJOTHUECKOTO
MOBEACHUSA B OKPYKAIOIIEH CPEaE,

paboTaTh B TIpYNNE€ C BHIMOJHEHUEM PA3JIMUHBIX COLMAIBHBIX POJICH,
MJIAHUPOBATh PadOTy TPYMIbI, PAMOHAIBHO PACOpPEACNsaTh OOS3aHHOCTH U
IJTAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYALUsX, aCKBATHO OLICHUBATh
BKJIQ/] KQXKJIOTO U3 YYACTHUKOB T'PYIIIBI B PEHICHUE paccMaTpUBAaEMO P OOIEMBI.

K xonny oOyuenus B 11 kjaacce npeaMeTHbie pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaXXaTh COPMUPOBAHHOCTD Y OOYUAIOTINXCS YMEHUH:

JEMOHCTPUPOBATh HA TIPUMEPAX PoJib U MecTO (pusukm B (HOPMHUPOBAHHUH
COBPEMEHHOM HAYyYHOM KapTUHBI MHUpPa, B PA3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKON NEATEIBHOCTH JIOAEH, LETOCTHOCTh U E€IUHCTBO
(pm3rUecKol KapTUHBI MUPA,

YUHUTHIBATh TPAHUIBI TPUMEHEHUS W3YUCHHBIX (U3HUCCKUX MOJICIICH:
TOUYEUYHBIN JJNEKTPUUECKUM 3apAal, JIy4 CBETA, TOUEYHBIM UCTOYHUK CBETA, AAEPHAA
MOJENTb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO s/pa MpH PErmieHUH (PU3nIecKux
3a1ad4;

pacmno3HaBath (pusnUeckue ABICHUS (MPOLECChl) U OOBACHATh MX HA OCHOBE
3aKOHOB AJICKTPOJUHAMUKHA W KBAHTOBOW (DU3HMKH: HJIECKTPUUECKAT TPOBOTUMOCT,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE ACHUCTBUA TOKA, B3aWMOJCHCTBUE
MAarHUTOB, SJICKTPOMArHUTHAA WHAYKOUS, JCUCTBHUE MArHUTHOIO TOJsA Ha
MPOBOJHUK C TOKOM M JBHXKYUIMHCS 3apsj, 3JICKTPOMArHUTHBIE KojeOaHus M
BOJIHBI, MPAMOJIMHEWHOE PACIPOCTPAHCHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
uaTepdepeHnus, audpakmms W TOAAPU3aNMAig  CBETa, JJUCIEPCHS  CBETA,
dhotosnexrpuaeckuii 3pdekt (hoTordpdekT), cBETOBOE NaBICHNE, BOSHUKHOBCHHE
JIMHENYATOro CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAasd M HCKYCCTBEHHAasA
PaIHOAKTUBHOCTH,

OTHMCHIBATh W3YUYCHHBIC CBOMCTBA BEIeCTBA (DIICKTPUUCCKUE, MarHUTHBIC,
ONTHYECKHUE,  DJIEKTPUUYECKYI0  MPOBOAUMOCTh  PA3IMUHBIX  Cped) W
ANICKTPOMArHUTHBIC SBJICHUS (TPOIIECCHI), HCTOB3YA (PU3UUCCKUE BEITUINHBI:
SJEKTPUYECKUN 3apsj, CHJIA TOKA, SJIEKTPUUYECKOE HAMPSHKEHUE, JJIEKTPUUYECKOE
COMPOTHUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JCKTPOABMKYIIAsA CUjla, padoTa TOKa,
WHIYKIHWS MarHUTHOrO Mojs, cuja Awmmepa, cwia JlopeHiia, WHIYKTUBHOCTb
KaTyIIKHA, SHEPrUs SJICKTPUYECKOTO W MArHUTHOTO TMOJICH, MEPUOJ W 4YacTOTa
Kojie0aHuii B KOJeOATENbHOM KOHTYpEe, 3apdA] M CWJa TOKa B MPOIECCe
rapMOHUYECKAX DJICKTPOMArHUTHBIX KojeOaHuii, (OKYCHOE paACCTOSHUE U
ONTHYECKAs CWJIA JIMH3BI, TIPU ONHWCAHWHA TPABHJIHHO TPAKTOBATH (DU3MUECKHMA
CMBICII HUCIOJb3YEMbIX BEJIMUMH, HMX OOO3HAUCHHS W CAMHUIBI, YKa3bIBaTh
(opMynbl, CBA3BIBAIONTME JAHHYIO (PHU3UUECKYI0 BEIWUYMHY C JAPYTHMH
BEJIMUMHAMMU,



ONMCHIBATh W3YUYEHHBIC KBAHTOBBIC SIBJICHHS W TIPOIECCHI, HCIOJIB3YS
(pv3UUecKre BENMUYMHBI. CKOPOCTh AJICKTPOMATHWTHBIX BOJIH, JUTMHA BOJIHBI H
YacToTa CBETA, YHEPTHA U UMIMYJILC (POTOHA, TIEPHUO TIOJTypaciaa, SHEPTHsl CBI3H
aTOMHBIX SI7IEp, TPW ONMHCAHWUW TPABWIBHO TPAKTOBATh (DUBMUCCKUNH CMBICI
UCIIOJIE3YEeMbBIX BEJIMUWMH, WX OOO3HAUCHUS W CJAWHHUIIBI, YKa3biBaTh (POPMYIIHI,
CBA3BIBAIONINE JAHHYIO (U3WYECKYIO BEIWYMHY C JPYTAMH BEIMYHHAMM,
BEIUHCIIATH 3HAUCHHE (PH3UMUECKON BEITMUMHBI,

aHANM3UPOBATh (PU3MUECKHUE TPOIECCH M SBJCHUS, UCTONB3YyA (pusndeckue
3aKOHBI M MPUHIMUIBL; 3aKOH OMa, 3aKOHBI TOCJIEAOBATEIBHOTO U MAPALIEIBHOTO
COCIMHCHUS TPOBOMHUKOB, 3akoH Jlxoyns—JIeHma, 3akOH AJIEKTPOMarHUTHOM
WHIYKITUH, 3aKOH MPAMOJIMHEHHOTO PacCTPOCTPAHCHHS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSA CBETa, ypaBHeHWe OitHmTeHa misa porodrddekTa,
3aKOH COXPAHCHHS SHEPTHH, 3aKOH COXPAHEHHUS HWMITYJIbCA, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsja, 3aKOH COXPAHECHHUS MAacCOBOI0 4YMCIa, MOCTyJarsel bopa,
3aKOH PAJIMOAKTHBHOTO PACIIa/ia, MPH 3TOM PasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHUE H YCIOBUA (TpaHUIB, 0O0JIacTH)
MPUMEHUMOCTH,

OTIPENIEIISITh HATIPABJICHUE BEKTOPA WHAYKITUH MarHUTHOTO TOJIS TIPOBOAHUKA
C TOKOM, CHJIBI AMIiepa U critbl JIopeHIa;

CTPOUTh M OINHCHIBATh H300PAXKEHUE, CO3/1ABAEMOE IUJIOCKUM 3E€PKaJIOM,
TOHKOM JIMH30M,

BBITIOJTHATD JKCIEPUMEHTHI TI0 MCCIICOBAHUIO (DU3UUCCKUX SBJICHUW W
MPOIIECCOB C HCIOJIb30BAHUEM TPSIMBIX W KOCBCHHBIX WM3MEPEHHM: TIPH STOM
dbopMmynupoBath mpobOieMy/3amauyy W THUMOTE3y Yy4eOHOTO AKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 TMPEAIONKEHHOTO OOOPYIOBAHUSA, MPOBOIUTH OMBIT H
(hopMyIIHpPOBATH BHIBOIHL,

OCYMICCTBIISITH MPAMBIE M KOCBEHHBIC U3MEPECHHS (PU3NUECKUX BETUUMH, TTPH
ATOM BBIOMPATh ONTHMAJIBHBIN CIIOCOO M3MEPEHUS W HMCTOIb30BATh HM3BECTHHIC
METO/bI OLEHKH MTOIPELIHOCTEN U3MEPEHUN;

WCCJICAOBATh 3aBUCUMOCTH (DU3MUYECKMX BEJIMYMH C HCIOJH30BAHUEM
MPAMBIX HM3MEPEHHWI: TPH HSTOM KOHCTPYHPOBATh YCTAaHOBKY, (PHKCHPOBATH
PE3YNIBTATHl TONYYEHHON 3aBUCUMOCTH (DM3MUECCKUX BEIIMYHMH B BHAC TAOIUI] W
rpaduKoB, AeIaTh BEIBOABI IO Pe3yIbTaTaM HUCCIICIOBAHNS,

coOmoaTh MpaBuja 0€30MacHOTrO TPyAa MPH MPOBEACHUH MCCICA0BAHUN B
paMKax YyueOHOro »SKCIEPUMEHTa, YUE€OHO-HUCCIAEAOBATEIBLCKON W MPOEKTHOM
NEATECIIbHOCTU C KMCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOWUCTB M J1a00OpaTOPHOTO
000pyI0BaHUA,

pemarb pacuéTHBIC 3a7aud C SIBHO 3aJaHHOW (DU3MUECKOW MOJEIBIO,
UCTTIOJNTE3YS (PU3UUCCKUE 3aKOHBI W MPUHIIATIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3aa9H



BEIOWPATh (PU3UUECKYIO MOJACIb, BHIACIATh (PU3NUECKUE BEIMUYUHBI U (HOPMYIIHI,
HEOOXOUMBIE Ji1 €€ PEIICHHs, MPOBOAUTh PACUEThl M OLECHUBATh PEAJIBHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3UUCCKON BETHIUHBI,

pelIaTh KAUYECTBEHHBIE 3a/1a4W . BBICTPAUBATH JJOTUYECKH HEMPOTUBOPECUHUBYHO
LEMOYKY PACCYXACHUA C OMOPOW HA HM3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bM3UYeCKHE SBICHUSA,

UCIOIb30BaTh ~ NPU  PEIICHUHM  YueOHbIX  33Ja4  COBPEMEHHBIC
WH()OPMAITMOHHBIE TEXHOJIOTHH JJIs TMOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIAH
¥ TIPEJCTaBlieHus YUeOHON W HAydHO-TIOMYJIIPHOW WH(POPMAIIAN, TTOJTYICHHOW W3
PaA3TUYHBIX UICTOYHUKOB, KPUTHUECKHA aHATM3UPOBATH MOTydaeMyr0 HH(OPMAITHIO,

OOBSICHATh TPUHLMUINBI JECHCTBUS MAalllMH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3ianyaTh yCJIOBHS UX 0€30MaCHOTO UCIOJIb30BaHUSA B MOBCEAHEBHOM
YKW3HU,

MIPUBOIATH TIPUMEPHI BKJIAJIa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE NPOILIECCOB OKPYKAKOIIETO MHUPa, B Pa3BUTHUE
TEXHUKH U TEXHOJIOTHH;

WCIIOJIB30BATh TEOPETHUCCKUE 3HAHWSA MO (PU3UKE B TOBCEAHEBHOM KU3HH
U1 obecnieyeHua 0€30MacHOCTH MPU OOpAIllEHUH C MPUOOPAMHU U TEXHUUECKUMU
YCTPOMCTBAMHU, AJIsI COXPAHEHUS 3[0POBbA U COOJIOJICHUS HOPM 3KOJIOTHUYECKOTO
MOBEACHUSA B OKPYKAIOIIEH CPEAE,

paboTaTh B TIpyNNE€ C BHINOJHCHUEM PA3JIMUHBIX COLMAJBHBIX POJICH,
MJIAHUPOBATh pPadOTy TPYIIbI, PAUMOHAIBHO PACOPEACNsATh OOS3aHHOCTH U
IJTAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CHUTYALUAX, aCKBATHO OLICHUBATH
BKJIQ/] KQXKJIOTO U3 YYACTHUKOB TPYIIIIbI B PELICHUE pacCMaTpUBAEMON MTPOOJIEMBI.



TEMATWNYECKOE MNMJTAHNPOBAHWE
10 KTACC

HanmeHoBaHWe pa3fienosB U TeM
nporpamMmbi

Ne n/n

KonnyecTtBo 4acoB

Bcero

Paspgen 1. PN3NKA N METOAbl HAYYHOI'O NMO3HAHWA

1.1 ®dn3nka U MeTofbl HAYYHOTO NO3HAHMA

NToro no pasgeny

Pasgen 2. MEXAHUKA

2.1 KnHemaTtunka
2.2 OnHamuka
2.3 3aKOHbl COXpaHeHUsa B MeXaHUKe

NToro no pasgeny

Pasgen 3. MOJIEKYJTAPHAA ®UN3NKA N TEPMOANHAMWKA

OCHOBbI MO]'IeKyfIFIpHO-KVIHeTVIHeCKOVI

3.1
Teopum
3.2 OCHOBblI TEPMOAUHAMMUKN
33 ArperaTHble COCTOAHUSA BeL,ecTBa.

® a30Bble Mepexopsbl

2

18

9

10

KOHTpONbHbIE
paboTbl

lNMpakTnyeckue
paboTbl

ONEeKTPOHHbIEe

(undposble)
obpasoBaTesibHble

pecypchbl

bnbnumoteka LLOK
bi108://w.e1800.r1/7141bI72

bubnmoteka LOK
bi108://w.el1800.ru/7141b172

bnbnunoteka LLOK
bi108://w1.e1800.ru/7141b 72

bnbnuoteka LLOK
bi108://w.e1800.ru/7141b172

bubnuoteka LLOK
bii08://1.eA1800.rn/7141b 72

bubnuoteka LLOK
bii08://1.eA1800.rn/7141b 72

bnbnmoteka LLOK
bii08://1.eA1800.rn/7141b1 72


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

NToro no pasgeny

Pasgen 4. SNEKTPOAVNHAMWKA
4.1 dnekTpocTaTtumka

4o MOCTOAHHbI 3neKTpUYecknit Tok. TOKK B
' pasfMuUHbIX cpefax

NToro no pasgeny
PesepBHOe BpeMms

OB EE KONTMYECTBO HWACOB INO NMPOrPAMME

24

10

12

22

68

bubnunoteka LLOK
bi108://w.e1800.r1/7141bI72

bubnunoteka LOK
bi108://11.e1800.ru/7141b72


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

11 KNACC

HaumeHoBaHMWe pas3genoB 1 Tem
nporpamMmbl

Ne n/n

Paspgen 1. 9/IEKTPOANHAMWKA

L1 MarHuTHoe none. 3nNeKTPOMarHuTHas
' NHAYKLUS

NToro no pasgeny

Paspen 2. KOJIEBAHUA 1 BOJTHbI

MexaHunyeckne v 3NeKTPOMarHUTHbIE

2.1
KonebaHus
22 MexaHnyeckme N 3N1eKTPOMAarHMTHbIE
' BOJ/THbI
2.3 OnTuka

NToro no pasgeny

KonnyectBo YyacoB

Bcero

11

11

10

24

KOHTpONbHbIE
paboTbl

Pasgen 3. OCHOBbI CMELMAIBHOW TEOPUM OTHOCUTE/IbHOCTU

a1 OCHOBbI CrelynanbHoOl Teopun
' OTHOCUTENbHOCTHU

NToro no pasgeny

Pasgen 4. KBAHTOBAA ®N3NKA
4.1 ONneMeHTbl KBAHTOBOW ONTUKMU

4.2 CTpoeHue atoma

NMpakTnyeckue
paboTbl

ONEeKTPOHHbIE

(unpoBble)
obpasoBaTesibHble

pecypcbl

bnénmoteka LLOK
biip8://T.e1800.rn/7141c97c

bubnmoteka LLOK
biiP8://T.e1800.rn/7141c97¢

bubnuoteka LLOK
biit08://T.e1800.rn/7141c97¢c

bubnunoteka LLOK
biit08://T.e1800.rn/7141c97¢c

bubnmoteka LOK
biip8://T.e1800.rn/7141c97¢

bubnunoteka LLOK
bi1P8://7.e1800.rn/7141c97c

bubnmoteka LLOK


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

4.3 ATOMHOe 84p0 5

NToro no pasgeny 15

Pasgen 5. 3/IEMEHTblI ACTPOHOMUIN N1 ACTPODUN3NKI

5.1 3NeMeHTbl aCTPOHOMUW M acCTPOPU3NKHK 7

NToro no pasgeny 7

Pasgen 6. OBOBLWAKOLWEE MOBTOPEHUE

6.1 O6o6uatouLee NOBTOPeHNE 4
MToro no pasgeny 4
Pe3epBHOe BpeMms 3

OBW EE KOJTMYECTBO YACOB INO NMPOTrPAMME 68

biito8://T.e1800.rn/7LLc97c

bubnmoteka LLOK
biit08://T.e/1800.rn/7LLc97¢

bnbnmoteka LLOK
biito8://T.e1800.rn/7LL c97c

bnbnmoteka LLOK
bi1108://7.e/1800.rn/7LLc97¢c


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

MOYPOYHOE NMNMIAHNPOBAHUE

10 KJTACC
No T
i emMa ypoka

®un3nKa — Hayka o NMpupoge.
HayuHble MeTOAbl NO3HAHUS

OKpyXalwero Mmupa

Ponb n mecto uU3nKu B
hopMMUpOBaAHWNMN COBPEMEHHOM
Hay4YHOW KapTWHbI Mupa, B

NMpakTUYecKol AesTenbHOCTW N0 Ael

MexaHnyeckoe ABUXeHUeE.
OTHOCUTENbHOCTb MEXAHUYECKOTO
ABUXeHunA. MNepemel,eHne, CKOPOCTb,
YCKOpeHwue

PaBHOMepHOe NpAMONUHEHOE
LBUXEHUE

PaBHOYCKOpeHHOe NpAMOanHeliHOe
LBUXXeHue

CBo60AHOEe NajeHMne. Y CKOpeHue

CBOGOAHOTO NajeHuns

KpuBonnHeinHoe ABUXEHMUE.
[ BVXeHNe MaTepuanbHO TOYKM No

OKPYXXHOCTH

MpuHUMN oTHOCUTENbHOCTU Manunnes.

KonnyecTtBo 4yacoB

Bcero

KOHTpONbHbIE
paboThbl

lNMpakTnyeckue
paboTbl

JaTta

N3y4vyeHn4

ONEeKTPOHHbIe

uMdpoBble
obpasoBaTesibHble

pecypchbl

bubnunoteka LLOK
biip8://w.eit800.rn/ii0c32e2

bubnunoteka LLOK
biip8://w.e”800.rn/ii0c33e6

bubnumoteka LOK
biip8://w.e~800.rn/ii0c3508

bnbnumoteka LLOK
bip8://w.e~800.rn/ii0c3620

bnbnunoteka LLOK
blip8://w.e”800.rn/ii0c372e

bnbnunoteka LLOK
biip8://w.e~800.rn/ii0c39cc

buébnunoteka LOK
blip8://w.e”800.ru/ii0c3aia

bnbnunoteka LLOK


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

10

11

12

13

14

15

16

17

MHepumanbHble CUCTEMbI OTCYETA.

MepBbliA 3aKOH HblOTOHA

Macca tena. Cuna. MpuHunn
cynepnosumuun cun. BTopoi 3akoH

HbloTOHA ANS MaTepuanbHOW TOUKU

TpeTnii 3aKoH HbloTOHA ANns

MaTepuanbHbIX TOYEK

3aKoH BCceMmupHoro taroteHunsa. Cuna
TaXecTu. NepBasa KocMuyeckas

CKOPOCTh

Cuna ynpyrocTtu. 3akoH N'yka. Bec

Tena

Cuna tpeHnsa. KoahuuymneHT TpeHnA.
Cwuna cCONpPOTUBAEHNSA NPU LBUXEHUN

Teéna B XWNAKOCTU NN rase

MocTynaTenbHOe W Bpalw,aTesbHOe
ABUXXeHNe abCONOTHO TBEPAOTO Tena.
MoMeHT cunsbl. Mneyo cunbl. Y cnoBus

paBHOBeCKA TBEPAOTO Tena

MMmnynbc matepnanbHOW TOUYKM,
CUCTEMbI MaTepuanbHbIX TOYEK.
Mmnynbc cunbl. 3aKOH COXpaHeHUA
nMnynbca. PeakTuBHOE fBUXeHUE
Pa6oTa 1 MOWHOCTb CUNBI.
KuHeTnuyeckas sHeprus mMmatepnanbHOW
TOYKN. Teopema 06 M3MEHEHUN

KWHETUYECKOMN JHEeprun

[MoTeHuManbHas aHeprus.

biip8://T.e800.rn/ii0c3be8

bnbnunoteka LLOK
biip8://T.e”800.rn/ii0c3be8

bnbnuoteka LJOK
biip8://T.e800.rn/it0c3bed

bubnunoteka LLJOK
bip8://T.e~800.rn/in0c31i00

bubnunoteka LLOK
biip8://T.eA800.rn/A0c3e18

bubnunoteka LOK
biip8://7.e1800.rn/A0c3r76

Bnbnuoteka LJOK
biip8://T.e1800.rn/A0c41 a6

bnbnuoteka LJOK
biip8://T.e1800.rn/A0c43ii6

bnbnuoteka LJOK
biip8://T.e1800.rn/s10c4502

bubnumoteka LLOK


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

18

19

20

21

22

23

24

MoTeHUManbHasn aHePrus ynpyro
Ae(hOopPMUPOBAHHON NPYXMUHBI.
MoTeHUManbHas aHeprns Tena B6AM3N

NMOBEPXHOCTH 3emnu

MoTeHUManbHble U HEMOTEHLNANbHbIE
cunbl. CBA3b paboThl
HEMOTeHUMaNbHbIX CU C U3MEHEHUEM
MEXaHWYeCKOW SHEePrun CUCTEMBbI Ten.
3aKOH COXpaHeHUs MexaHW4YecKoW

JHeprun

NabopaTtopHasa pa6oTa

«MccnegoBaHme cBsA3U paboTbl CUNbI C
M3MEHEHWEM MeXaHMYECKON aHEeprum 1
Tena Ha NpUMepe pPacTsHXKeHUs

PE3NHOBOTO XryTa»

KoHTponbHasa pa6oTa no Teme
«KnHematnka. AuHamumka. 3aKOHbI 1

COXpPaHEHNA B MEXaHUKE»

OCHOBHbIE NONOXEHNA MONEKYNAPHO-
KWHeTnYeckoll Teopumn. bpoyHoBCcKOe 1
ABvKeHune. Anddysus

XapaKkTep ABVXXEHUNA W

B3aMMOJencTBuUsA YacTul, Bel,ecTBa.

Mopgenun CTpoeHuUs rasos, XUAKOCTel

N TBEPAbLIX Ten

Macca monekyn. KonunuyecTtso

BewecTBa. [loctoaHHaa Asoragpo

TennoBoe paBHOBecue. TemnepaTtypa

n eé nsmepeHue. W kana temnepartyp

bi108://w.eA800.ru/ii0c461a

bnébnunoteka LLOK
biio8://w.ein800.ru/n0c478c

bnbnunoteka LLOK
biip8://w.e800.ru/i0c4b74

bnbnunoteka LLOK
blip8://w.ein8o0.ru/ii0c4inc2


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

25

26

27

28

29

30

31

32

33

34

LUenbcusa

MpeanbHblii Ta3 B MKT. OCHOBHOE

ypaBHeHne MKT

AbconoTHaa TemnepaTtypa Kak mepa
CpeAHein KNHETMYECKOMN 3Heprum
LBVDXKEHMNSA MOMEKYN. Y paBHEHMNE
MeHpeneeBa-KnanenpoHa

3aKoH [lanbToHA. Ma30Bble 3aKOHbI
NabopaTtopHasa pa6oTa
«MccnegoBaHme 3aBUCUMOCTU MeXAY
napamMeTpamm COCTOSHMA

pa3pexXeHHoro rasa»

M3onpouecchbl B uageanbHOM rase u ux
rpaghmyeckoe npeacrTaBneHue
BHYTpeHHss aHeprus
TEPMOAMHAMUYECKOW CUCTEMbI U
cnoco6bl eé namMeHeHns. KonuuecTtso
TennoTbl U pa6ota. BHYTpeHHSAS
9HEPrus O4HOATOMHOTO UAeanbHOTO

rasa
Buabl Tennonepegaum

Y aenobHas TeENNO0EMKOCTb BellecTBa.
Ko/fmyecTBo TennoThl Npu
Tennonepegave. AguabaTHblii npouecc
MepBblil 3aKOH TEPMOAMHAMUKN W €r0

nNPpUMEHEHNE K n3onpoueccam

HeobpaTumocTb NpPOLECCOB B

bubnunoteka LOK
biip8://T.e1800.rn/A0c4lle

bnbnunoteka LLOK
biip8://T.e1800.rn/A0c511e

Bnbnuoteka LJOK
biip8://T.e1800.rn/A0c570e

bnbnuoteka LLOK
biip8://T.e1800.rn/s10c5952

bnébnmoteka LLOK
biip8://T.e1800.rn/s10c5¢c36

bnbnuoteka LJOK
biip8://T.e1800.rn/s10c5¢c36

bubnunoteka LLJOK
biip8://T.e1800.rn/s0c5e&

bnébnunoteka LLOK


https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

35

36

37

38

39

40

41

42

43

44

45

npupoge. BTopoii 3aKoH
TEPMOAUHAMUKHN

MpuHunn geicteua n KM/ tennosoi

MaLl UHbl
Uunkn KapHo un ero KInj

JKonornyeckme npobaemsl

TEMNNO3IHEPTEeTNUKM

O6ob6uarowmnin ypok «MonekynsapHas

tm3nka. OCHOBbI TEPMOANHAMUKN»
KoHTponbHaa paboTa no Teme
«MonekynsipHas gunsuka. OCHOBbI
TEPMOANHAMUKN»
Mapoobpa3oBaHue U KOHAeHCcaLUS.
McnapeHue n KnuneHue
A6CONOTHAs U OTHOCUTEbHAA
BMIAXXHOCTb BO3AYyXa. Hachbl W eHHbI
nap

TBEppoe Teno. Kpucrtannmueckue u
amopHble Tena. AHM30TpONUS

CBOWCTB Kpuctannos. XXungkue

Kpuctanns.l. COBpBMeHHbIe mMaTtepuanbl

MnaBneHme n KpuctTannnsauna.
Y penbHad TennoTta nfaaBfieHUS.

Cy6numauna
Y paBHeHMWe TennoBoro 6anaHca

dnekTpusaumns Ten. INeKTpuYUeckuit

3apag. [1Ba Buaa aNeKTpUUYecKux

bip8://T.e7800.rn/in0c6230

bubnunoteka LLOK
biip8://T.e1800.rn/510c600a

bubnuoteka LLOK
biip8://T.eA800.rn/A90c6938

bubnuoteka LOK
biip8://7.e1800.rn/A90c6a50

bubnumoteka LJOK
biip8://T.e/1800.rn/q90c63b6

bnbnuoteka LLOK
biip8://T.e1800.rn/s10c64i18

bubnuoteka LLOK
biip8://T.e1800.rn/A90c65I O

bubnumoteka LJOK
biip8://T.e1800.rn/s0c6708

bnbnuoteka LLOK
biip8://T.e1800.rn/s0c6820

bubnuoteka LLOK
biip8://T.e1800.rn/0c6bcc


https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

46

47

48

49

50

51

52

53

54

3apsafoB
MpPoBOAHUKN, AN3INEKTPUKMN W
MoNynpoBOAHUKN. 3aKOH COXPaHeHUA

3eKTPNYECKOTO 3apaaa

B3aumopelicTBne 3apafoB. 3aKoH
KynoHa. TOYeUYHbIn 3NEKTPUYECKUA
3apag

HanpaXéHHOoCTb 31eKTPUYECKOro
nonda. MpuHUuMN cynepno3nymnm
3NeKTPpUUYeCKNX nonen. TmHun

HanpaXeHHoCcTH

Pa6oTa CMN 3M1eKTPOCTAaTUYECKOTO
nond. NMorteHuunan. PasHocTb

noTeHuwnanoB

MPOBOAHUKN N AUINEKTPUKU B
3NeKTPOCTAaTUUYECKOM Mone.

OvanekTpnyeckas NpoHMLAEMOCTb
OnekKTpoéMKoCTb. KoHAaeHcaTOp

ONeKTPOEMKOCTb MAOCKOTO
KOHAeHcaTopa. DHEPrusa 3apsaXeHHOro
KOHAeHcaTopa

Na6opaTopHaa paboTa "3mepeHue
3N1eKTPOEMKOCTN KOHAeHcaTopa"
MpuHUUN AeACTBUS U NPUMEHEHUE
KOHAeHCaToOpOB, KOMMPOBANbHOTO
annapata, CTpYWHOro npuHTepa.
JdnekTpocTaTnyeckas 3awWuTa.

bnbnunoteka LLOK
biip8://T.e800.7/50c6bce

bnbnunoteka LOK
bi108;//w.en800.rn/ii0céced

bnbnunoteka LLOK
biip8://T.e1800.T/90c6110

bubnunoteka LLOK
biip8://T.e1800.7/90c6 00

Bbnébnuoteka LJOK
biip8://T.e"800.rn/in0c7018

bubnuoteka LOK
blip8://T.e"800.rn/in0c7126

bubnunoteka LLOK
biip8://T.e"800.rn/in0c72c0


https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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61

3azemMneHue aNeKTponpu6opos

D NeKTPNYECKUA TOK, YCIOBUSA €r0
cylwectBoBaHuMs. MOCTOAHHBIN TOK.
Cuna Toka. HanpsxeHue.
ConpotueneHue. 3akoH Oma ans

yyacTKa uenu

MocnefoBaTenbHOe, MapannenbHoe,
CMEelW aHHOe COeAUHEHNE
npoBOAHMKOB. JlabopaTopHas paboTa
«M3yyeHne cMeWaHHOTO COeUHEHUS

pesncTopoB»

Pa6oTa n MOLWHOCTb INEKTPUYECKOTO

ToKa. 3akoH [xoynda-JleHua

3akoH OMa Ana nofHol (3aMKHYTOW)
anekTpuuyeckoi uenm. KopoTkoe
3aMmblKaHue. JlabopaTopHasa pa6oTa
«M3mepeHne 94C NCTOYHUKA TOKaA U

€ro BHYTpeHHero conpoTmBneHmna»

JNeKTPOHHAA MPOBOAMMOCTb TBEPAbIX
MeTannos. 3aBUCUMOCTb
CONPOTUBMEHMNA MeTannoB oT
TemnepaTtypbl. CBEpXNpPoOBOANMOCTb

ANeKTPUUYECKUii TOK B BaKyyMme.

CgoiicTBa INEKTPOHHbLIX NYYKOB

MonynpoBOAHUKMN, UX COBCTBEHHAsA U
npuMecHas NpoBoAnMMOCTb. CBOMNCTBA
p—n-nepexoga. NMNoaynpoBOAHWKOBbIE
npuéopsl

buébnuoteka LJOK
biip8://T.e1800.rn/A0c74r0

bubnumoteka LLOK
biip8://T.eA800.rn/A0c7838

bnébnuoteka LJOK
biip8://T.e1800.rn/s10c7ae0

bubnuoteka LLOK
biip8://T.eA800.rn/A0c84ae


https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

62

63

64

65

66

67

68

JNeKTpMUYeCKUA TOK B pacTBOpax u
pacnnaBax 3/IeKTPONMTOB.
dneKTponuTMYyeckas guccoymauns.
dnektponus

DNeKTpMUYeCcKunii TOK B rasax.
CaMOoCTOSITENbHbIW K
HecaMoCTOSATeNbHbIN pa3pag. MonHus.

Mnasma

AneKTpuyeckme npubopbl u
yCTpoicTBa U UX NpaKTUUYecKoe
npuMeHeHue. NMpaBuna TEXHUKN

6esonacHoOCTH

O6ob6uwatwmnii ypok
«QNeKTpoaNHaAMUKa»

KoHTponbHasa paboTa no Teme
«dneKkTpocTaTmuKa. NMOCTOAHHBIN
3N1eKTPUYECKMNA TOK. TOKU B
pa3nuyHbIX cpegax»

Pe3epBHbI YpoK. KOHTpOoNbHasd
paboTa no TeMe JNeKTpOAUHaMMKa
Pe3epBHbIi ypok. O6ob6uato W nuin ypok

no temam 10 Knacca

OB EE KONMMYECTBO YACOB IO
MPOTPAMME

68

bubnunoteka LOK
biip8://T.e"800.rn/in0c82ba

bnbnunoteka LLOK
biip8://T.e800.rn/A0c84ae

bnbnunoteka LLOK
biip8://T.e1800.rn/0c86 &

bnbnunoteka LLOK
biip8://T.e800.rn/A0c88be

bubnunoteka LOK
biip8://T.e1800.rn/s10c8a8a

bnbnmoteka LLOK
biip8://T.e800.rn/A0c8c56

bnbnunoteka LLOK
biip8://T.e800.rn/s0c8LL ¢


https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KNACC

Ne
n/n

KonnyectBo YacoB

Jata
Tema ypoka KoHTponbHble  lpakTnyeckue
Bcero n3yyeHuA
paboThbl paboThbl

[MOCTOAHHbBIE MArHUTBI U UX
B3ammogelictBue. MarHuTHoe none.
BeKTOp MarHMTHOW MHAYKUWUW. JTuHWUNK

MarHUTHOW UHAYKLUK

MarHuTHOe noJjie NPOBOAHUKA C
TOKOM. OnbIT OpcTesa.
B3anmopgeicTBne NpOBOAHUKOB C
TOKOM

NabopaTtopHan paboTa «N3yueHue

MAarHUTHOTO NOMA KaTylWwWwKWn ¢ TOKOM»

[elicTBMe MarHUTHOTrO NONA Ha
NpoBOAHUK C TOKOM. Cuna AMnepa.
NabopaTtopHasa pa6oTa
«MNccnepoBaHune felicTBuUS
MOCTOSHHOTO MarHMTa Ha pamKy ¢

TOKOM>»

JeicTBMe MAarHUTHOTO NONA Ha

OBUXYLLYIOCS 3apAXEHHYO YyacTuuy.

Cwuna NNopeHya. Pa6oTa cunel

NopeHuya

QneKTpoMarHnuTHaa nHaykuna. NMotok

BEKTOpa MarHMTHOW nHaykuun. 34C 1

WHAYKUWU. 3aKOH 3/1eKTPOMArHUTHOI

ONEeKTPOHHbIE

umdpoBble
obpasoBaTesibHble

pecypcbl

Bubnunoteka LLOK
bip8://T.e”800.rn/in0c9778

Bubnunoteka LLOK
biip8://T.e1800.rn/A0c98&

bnénmoteka LLOK
biip8://T.e1800.rn/g0c98&

Bnénumoteka LLOK
biip8://T.eA800.rn/A0c9acO

Bubnunoteka LLOK
binp8://T.ein800.rn/a0c9iiii


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
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11
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14

MHAYKUUKM Dapajges
NabopaTtopHasa pa6oTa

«MccnepoBaHue ABneHuUd

9NEeKTPOMArHUTHON UHAYKLUN»

MHOYKTUBHOCTbL. AABNeHne
camomHaykummn. 94C caMOUHOYKLUN.
OHeprua MarHMTHOTO NONA KaTyLWKN C

TOKOM. Q/IeEKTPOMArHUTHOE none

TexHnuyeckue ycTpoictea u ux
MPUMeEHeHWe: NOCTOSAHHbLIE MArHUTHI,
3NeKTPOMArHUTbI, 3NEKTPOABUTATEND,
YCKOPUTENN 3NEeMEHTapPHbIX YacTul,

WHAYKUWOHHAsA Medb

O6o6warowmnii ypok «MarHutHoe
none. ONeKTPOMarHUTHasa UHAYKLMA»

KoHTponbHasa pa6oTa no Teme
«MarHuTHoe none.
DNeKTPOMArHUTHAA UHAYKLUUAY
CB06GOAHbIE MEXaHUUYECKUE
KonebaHus. FapMoHMYecKue
Kone6aHus. Y paBHeHue
rapMoOHMUYECKNX KonebaHui.
MpeBpalieHne aHePTUN
NabopaTtopHasa pa6oTa
«MccnepoBaHne 3aBUCUMOCTH
nepuoja ManbiXx Kone6aHuii rpysa Ha
HUTW OT ANIUHBI HUTU U Macchl rpy3sa»

KonebaTenbHblli KOHTYp. CBO6OAHbLIE

bnénmoteka LLOK
biip8;//T.eM800.T7/90ca 150

bubnmoteka LLOK
bi1o8;//w.eii800.ru/ii0ca600

bnénmoteka LLOK
blip8;//w.e"800.rn/i0cab82

bnénmoteka LLOK
blip8;//w.eii800.rn/i0cain58

bnénmoteka LLOK
biip8://T.e1800.rn/A0calr 06

bnbnmoteka LLOK
biiP8://T.e1800.rn/0cb820


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
https://m.edsoo.ru/ff0cb820
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19

20

ANEKTPOMArHMTHbLIE KonebaHus B
noeanbHOM Koneb6aTenbHOM KOHTYpE.
AHanorng mexay mexaHu4yeckKnumun un

ANEKTPOMAlrHUTHbBIMNK KonebaHnamM

dopmyna TomcoHa. 3akoH
COXpaHeHUs 3HEPIrUN B MAeaNbHOM

Koneb6aTeNbHOM KOHTYype

MpepcTaBneHne 0 3aTyxXato W nx
Kone6aHnAX. BbIHYX/JeHHbIe
MexaHuyeckue KonebaHus. Pe3oHaHcC.
BbIHYX/€HHble 31eKTPOMArHUTHbIE

KonebaHus

MepeMeHHbI TOK. CUHYCOUAANbHbIN
nmepeMeHHbI 1 TOK. MOLWHOCTb

nepeMeHHOro Toka. AMNANTYAHOE U
felicTBYylOL ee 3HAYEHWE CUMbl TOKA U

HanpAaXeHns

TpaHcdopmaTop. Mpou3BoACTBO,
nepefayva n notpebaeHune

3NeKTPUYECKON aHepruu

Y CTpOWCTBO M NpakKTUUYECKOE
NPUMEeHEHNe 3N1eKTPUYECKOTO 3BOHKA,
reHepaTopa nepemMeHHOro Toka,
NUHWURA anekTponepegad
JKONOTMYeCcKne pUCKM npu
NPON3BOACTBE 3/IEKTPO3IHEPTUMN.
KynbTypa ncnonb3oBaHus
3M1eKTPO3HEPIrnnN B MOBCELHEBHO

XUN3HN

bnénmoteka LLOK
bi108://w.e1800.ru/ii0cb9c4

bnbnmoteka LLOK
bi108://w.e800.ru/ii0cbb86

bnénmoteka LLOK
biip8://w.el1800.r1/it0cbii34

Bnénmoteka LLOK
blip8://w.eii8o0.ru/ii0cc324


https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHnyecKue BOJMIHbI, YCOBUS
pacnpocTtpaHeHud. Mepuof. CKopocTb Bubnuoteka LLOK
pacnpocTpaHeHWA U AIMHA BOJHbI. blip8://T.e~800.rn/i0cca54

[MonepeyHble ¥ NPOAONbHbLIE BOJHbI

3ByK. CKOpOCTb 3ByKa. [pOoMKOCTb Bubnuoteka LLOK
3ByKa. BbicoTa ToHa. Tem6p 3ByKa biip8://T.e1800.ru/0cccOc

ONeKTPOMAarHWTHbIE BOJHbI, UX
bnénmoteka LLOK

cBoicTBa M ckopocTb. LU kana 1 . o
bip8://T.e1800.rm/A0cc&0

9NEeKTPOMAarHMUTHbLIX BOJTH

MpuHUMNBI paguocBsA3n K
TenesueHna. Passutne cpefCcTs 1

cBA3K. Pagmonokauyus

KoHTponbHasa paboTta «KonebaHusa m Bubnuoteka LOK
BO/THbBI» biip8://T.e1800.rn/50cc6M

MpaMonnHeiHoe pacnpocTpaHeHue

CBeTa B O4HOPOAHOW cpefe. ! bubnmoteka LOK
ToYeUHbI! NCTOYUHUK cBeTa. Jlyy biip8://T.e1800.rn/A0cii350
cBeTa

OTpaxkeHune cBeTa. 3aKOHbl OTPaXXeHud
bunbnmoteka LLOK

cBeTa. NMocTpoeHne nsobpaxeHuii B 1 . . .
blip8://T.e1800.rn/A0cii4e0

NMNOCKOM 3epKarne

MpenomneHne ceeta. NNonHoe

BHYTpeHHee oTpaxeHue. MpepenbHbI ! Bubnuoteka LLOK

Yron MOJIHOTO BHYTPEHHEro biip8://T.e1800.rn/A0ci7 6
oTpaxeHus

NabopaTtopHaa paboTa «V3mepeHune 1 1 5I/I6I'IVIOTEvKa LOK
nokasaTensd NPeoOMNEHNs cTekna» biip8://T.e1800.rn/A0cin67a

JTnH3bl. MocTpoeHMe N306paKeHunin B 1 bnbnmoteka LLOK


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

31

32

33

34

35

36

37

38

39

NNH3e. ®opMyna TOHKOW NIMH3bI.

YBenuyeHme NUH3bI

NabopaTtopHasa paboTa
«MccnepgoBaHne cBOKCTB

N306paxeHmnii B TMH3aX»

Oucnepcus ceeta. CNOXHbIA cocTas
6enoro ceeta. LiBeT. JlabopaTtopHas
paboTa «HabnogeHne gucnepcum
cBeTa»

MHTeptepeHymna ceeTa. Augpakyna

cBeTa. AndpakynoHHasa pewéTKa

[lonepeyHOCTb CBETOBLIX BOJIH.

Monapusayus ceeTa

OnTuyeckne Npubopsbl M ycTpoiicTBa U
YCNOBUSA UX 6€30MNaCHOT0 MPUMEHEHUS

FpaHWLbl NPUMEHUMOCTHU
Knaccmyeckoit MmexaHuku. MocTynathl
cneyuanbHOl Teopumn

OTHOCUTENbHOCTN

OTHOCUTENbLHOCTb OHOBPEMEHHOCTH.
3amefneHune BpeMeHM U CoKpalleHue
ANVHbI

JHeprus v UMNYnbLC PeNATUBUCTCKOI
yacTuubl. CBS3b MacChl C 3Hepruei u

NMMNYynbCOM. 3Hepr|/|ﬂ nokKoA

KoHTponbHasa paboTa «OnTuKa.
OCHOBBI CMeunanbHOW Teopuu

OTHOCUTENbHOCTU»

blip8://T.en800.ru/:n0ciiii le

bnénmoteka LLOK
bii08://w.eit800.ru/ii0ceii22

bnbnmoteka LLOK
biip8://T.e1800.rn/A0cr02e

Bnénumoteka LLOK
biip8://T.eii800.rn/it0c!862

bnbnmoteka LLOK
biip8://T.e1800.rn/A0c&42

bnénmoteka LLOK
biip8://T.e1800.rn/A0c&68

bnénmoteka LLOK
biip8://T.e1800.T/90c16 O


https://m.edsoo.ru/ff0cdd1e
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
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P oTOHbI. Popmyna MnaHka. SHeprus

M MMNYNbC (hOTOHA

OTKpbITME M UCCNeLOoBaHMNe
hoTtoapdekTa. OnbiThl A. T.

CtonetoBa

3aKoHbl hoTo3h(heKkTa. Y paBHeHUE
dNHwWTelHa Ans ¢poToagekTa.

«KpacHas rpaHuua» ¢potoaddekTa

OasneHue ceeta. OnbiThl M. H.
NebepeBa. Xnumunyeckoe gelictaune
cBeTa

TexHuyeckme ycTpoinctea u
npakTU4yeckoe NPUMEHeEHMeE:
hoTo3NemMeHT, poTOfATUMK,

ConHeuyHas 6aTapes, CBeToAMO[

PeweHune 3afay No TeMe «QNIEMEHTHI

KBAHTOBOW ONTUKU»

Mopgenb atoma TomMcoHa. OnNbIThI

Pesep(opaa no paccesiHWio a-yacTuu,.

MnaHeTapHaa Modefnb atomMa

MocTtynatel Bopa

MN3nyyeHue n nornou,eHne QOTOHOB

npu nepexoge aTomMa C O4HOT0 YPOBHS

bnénumoteka LLOK
biip8://w.ein8oo.ru/i0cle 16

bnénmoteka LLOK
biip8://T.e800.7/90cHt4

bnénmoteka LLOK
biip8://T.e800.rn/AM015e

bnbnmoteka LLOK
biip8://T.e1800.rn/AM04a6

bnénmoteka LLOK
biip8://T.e1800.rn/AM0302

bnénmoteka LLOK
biip8://T.e800.rn/AM091a

bnébnmoteka LLOK
biip8://T.eM800.rn/AM0a&

Bnébnmoteka LLOK
biip8://T.eM800.rn/AM0a&

3HEPTrMUN Ha Apyroi. Buabl cnekTpos

BonHOBbIe CBOWCTBA YacTuL,. BosHbI
bnénmoteka LLOK

e bpoiina. KopnyckynsapHo-BONHOBOM’ 1 .
AeBp priycrynap biip8://T.eN800.rn/AMO0ca8

ayanunsm. CnoHTaHHOe U


https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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
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56

BbIHY)XAEHHOE N3nyyeHne

OTKpbITUE PAaANOAKTUBHOCTA. ONbITh
Peseptoppaa No onpejeneHuto coctaea

pagnoakKTUBHOIO M3NYyYeHUA

CsolicTBa anba-, 6eta-, ramma-
n3nyyeHuns. BnuaxHume
pagvoaKTUBHOCTU Ha XWBbIe

opraHn3mbl

OTKpbITME NPOTOHA N HeliTpOHa.
M3oTonbl. Anba-pacnag.
3NEeKTPOHHbLIA M NO3UTPOHHLIN 6eTa-

pacnag. Nlamma-usnydyeHune

3Heprusa cBA3M HYK/IIOHOB B Afpe.
ApnepHble peakunu. AnepHbIi
peakTtop. Mpo6aeMbl, NepcneKTUBbI,
3KONOTUYECKMEe acneKTbl AfepHO

JHEPreTnukwu

ONieMeHTapHble YyacTuubl. OTKpPbITHE
no3nTpoHa. MeTofbl HabNO AeHNSA K
permcrTpauun 3afIeMeHTapHbIX YacTUl,.
Kpyrnbiii cton «®yHaamMmeHTanbHble
B3ammogencTeua. EanHcTBO

(hM3MYeCKoih KapTUHBI MUpa»

Bwupg 3Bé3gHoro Heba. Co3Besgmq,
ApKMe 3BE34bl, MNMAHETbI, UX BUANUMOE

OBUXEHNE. ConHe4yHaa cuctema

ConHuye. ConHeyHass akTUBHOCTb.

McTouHNK aHeprun ConHua v 3BE34

bnébnumoteka LLOK
biip8://T.e1800.rn/AMOLLI2

Bnénmoteka LLOK
biip8://T.eA1800.rn/AM1162

bnbnmoteka LLOK
biip8://T.e800.rn/AM 1356

bnébnumoteka LLOK
biip8://7.e1800.rn/IM0e38


https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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3BE3MIbI, UX OCHOBHbLIE
XapaKTEPUCTUKH. 3BE3/bI IIABHOM
MOCIeAOBaTeIbHOCTH. BHYTpeHHEe
cTpoeHue 38€311. CoBpeMeHHbIe
MPEICTABJICHUS O IPOUCXOKICHUU U
aposrouH CoJiHIA U 3BE3]

58

Muneunsii I1yte — Hama I anaktuka.
ITono>xenune u nuxenue ConHIa B
I'anaxtuke. I'anaxruku. Y€pHble ABIPEI
B s/Ipax rajJakTUK

59

Bcenennasi. Paz0Oeranue rajakTuk.
Teopust bonbioro B3peIBa.
PenukroBoe usnyueHue.
MeraranakTuka

60

Hepemennsie mpobiemMbl aCTPOHOMUU

61

KontponbHas pabota «QJIeMEHTHI
ACTPOHOMHH U aCTPOPUINKI)

62

O6o0maromuii ypox. Posb ¢usuku u
ACTPOHOMHUH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOMN, COIMANIbHOM U
STUYECKOM chepax AesTeTbHOCTH
YeJIOBEKa

63

O6o0maromuii ypok. Poss 1 Mmecto
(U3MUKU U ACTPOHOMUH B
COBPEMEHHON Hay4YHOH KapTHUHE MUpa

64

O6o06maromuii ypok. Posb
¢dusnveckoit Teopuu B GOpMHUPOBAHUH
NpeACTaBICHUN O PU3NIECKOH
KapTUHE MUPA




O6ob6uwatowmnii ypok. Mecto
65 hUN3NYECKOW KapTUHbI MuUpa B 00 EM 1
pPAAY COBPEMEHHbIX €CTECTBEHHO-

Hay4YHblIX MpeacTaBNeHunii o npupoae

66 Pe3epBHbIi ypOK. MarHnuTHOe none. !
ONeKTpOMarHMTHaa UHAYKLKA

Pe3epBHbIi ypoK. OnTuka. OCHOBbI
67 cneymnanbcHOW Teopun 1

OTHOCUTENIbHOCTH
Pe3epHblit ypokK. KBaHToBas usmka.

68 ONnemMeHTbl aCTPOHOMUMN U 1
acTpounsnku

OB EE KOMTMYECTBO YWACOB IO
MPOTPAMME

68

bnénmoteka LLOK
bi108://w.e1800.ru/i10111784


https://m.edsoo.ru/ff0d1784

YUYEBHO-METOANYECKOE OBECIIEYEHHNE
OBPA3OBATEJIBHOI'O ITPOUECCA
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