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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOro YpOBHS Ha YpOBHE CpEIHEr0 OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUN K pe3yJsibTaTaM
OCBOEHHMSI OCHOBHOHM 00pa3oBaTeNbHON Mporpammel, npeactaBieHHbix B OT'OC
COQO, a Takxke ¢ yu€roMm ¢enepanbHON pabodeil MporpaMMbl BOCIHUTAHHS U
KOHIIENINK TpenofaBaHus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3aIusaX Poccuiickoi Odenepanuu, PEATU3YIOIINX OCHOBHEIE
oOpa3oBareabHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (HU3MKE HAOpaBiIeHO Ha (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW KapTHUHBI Mupa oOydaromuxcs 10-11 xmaccoB mpwu
oOydeHHH ux (Pu3nKe Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-/IEATEILHOCTHOTO
noaxojaa. IIporpamma mo ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM M METAlnpeIMETHBIM pe3yJbTaTam
oOyueHusi, a TaKK€ YUYHUTHIBAET HEOOXOIMMOCTb pealH3alul MEXIPEIMETHBIX
CBs3€ll (PU3UKM C €CTECTBEHHO-HAYyYHBIMU Y4YeOHBIMH TMpeaMmeTamu. B Heit
ONPEENSIIOTCS OCHOBHBIE LIETU M3Yy4YEeHHs] (PU3MKU HA YPOBHE CPEIHEro OOILEero
o0pa3oBaHus, MIAHUPYEMBIE PE3YyJIbTaThl OCBOEHHUS Kypca (PU3UKHU: JTUYHOCTHBIE,
MeTarpeJMEeTHbIC, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3rke BKIIOYALT:

e IUIAHUPYEMBbIE PE3YJIbTATHl OCBOCHHS Kypca PU3KMKU Ha 0a30BOM YpPOBHE, B

TOM YHCJIE€ TPEAMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cozepkaHue yueObHoro npeamera « Pu3nka» Mo rojgam 00ydyeHHsl.

®du3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAaX MPHUPOABI, BHICTyIAs B
KauyecTBe y4eOHOTo IpelMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIJ B CUCTEMY
3HaHMI 00 okpy:xaromiem mupe. [IIkonbHbI Kypc PU3NKK — CHCTEMOOOPa3yIOIIHiA
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NUYECKHE 3aKOHbI
JeXaT B OCHOBE IMPOIECCOB U SIBIICHWH, H3y4aeMbIX XUMHUEH, OHOIOTHeH,
dbuznyeckoir reorpadueld u acTpoHoMmueil. lcronp3oBaHWE U AKTUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUU  ONpeNesieT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HSHEPreTHKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHsI HOBBIX MATEpHUAJIOB C 3aJaHHBIMU CBOMCTBAMHU WM IPYTHUX.
N3yuenue QuU3MKM BHOCUT OCHOBHOW BKJAJ B (OpMUPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa OOydarluxcsa, B (OPMHUPOBAHUE YMEHUN NPUMEHSThH
HAYYHBIA METO] IO3HAHMSI TP BBHIOJIHEHUH UMH Y4eOHBIX UCCIIEIOBAHUM.

B ocHoBy kypca ¢u3MKM AJi YpOBHS cpefaHero oOmiero oOpa3oBaHMs
MOJIOKEH pAl HUACH, KOTOpble MOXXHO paccMaTpuBaThb Kak MPUHIUIBI €ro
ITOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUU C HEH KypcC SIBISICTCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (GU3HUKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOUN (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBMM C HEW Matepuan Kypca (U3UKA
o0ObeMHEH BOKPYr (Qu3nueckux Teopuid. Beagymum B Kypce sBIgeTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peannzanus OpeanojaracT HUCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHANa (PU3UYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
bu3ukn ¢ pa3BuUTMEM OOIECTBa, a TaKXKE C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U KOJIOTHYCCKUMU TTPOOIeMaMHu.

Hoes  npuxnaonoti  uanpaerennocmu. Kypc ¢$usukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TEXHUYECKUX W TEXHOJIOTMYECKUX MPUIIOKCHHM
M3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs TMOCPEJICTBOM BBEJCHHUS DSJIEMEHTOB
CONlepKaHMs, TIOCBAIMIEHHBIX OKOJIOTHYECKUM TpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHHKH M TEXHOJOTHUU, a TaKKe OOCYXICHUS
po0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMUYECKON 0€30M1acCHOCTH.

CTep>KHEBBIMU dJIEMEHTaMU Kypca (U3UKM Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBaHus SBISAIOTCS (hU3MUecKue Teopur ((GOopMHUpPOBAHUE TMPEIACTABICHUN O
CTPYKTYpe MOCTPOCHUS (PU3NUECKON TEOPUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O TPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOPUH, A ONHCAHWUSA €CTECTBCHHO-HAYYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESTEIIbHOCTHBIN MOAX0 B Kypce (PU3UKHU peamu3yercs MpexIie
BCEro 3a CUET OpraHu3alyyd SKCIEPUMEHTANIBHONU AESTEIbHOCTH O00YyYaroluXxcsl.
Jns  GazoBoro ypoBHSI Kypca GU3MKM — 93TO HCIOJIb30BAHHE CHUCTEMBbI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M JIAOOPATOPHBIX PpadoT,
KOTOpBIE B IporpamMme 1o ¢usruke oObEeIUHEHBI B OOIIUN CIIMCOK YUYCHHYECKUX
MpakTUYeCKux paboT. BblaeneHne B yka3aHHOM IepedHe JIabopaTOpHBIX padoT,
MPOBOJUMBIX JJIS KOHTPOJS H  OICHKH, OCYIIECTBIACTCS YydYaCTHUKAMHU
o0pa30BaTeIBLHOTO TIPOIlECCa HCXOMs W3 OCOOCHHOCTEH IUIAHUPOBAHUS W
ocHameHuss kaOwHera ¢u3uku. Ilpm »>TOoM oOecrneunBaeTcs OBJIAJICHHE
OOy4arONIMMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEeI0BAHUS
3aBUCUMOCTEH (U3MUECKMX BEIMYWH W TIOCTAHOBKY OIBITOB II0 IPOBEPKE
MIPEIIIOKEHHBIX TUTIOTES.

bonbiioe BHUMaHWE YHAENSETCS PEHICHUIO PAcUYE€THBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM AJia pacu€THBIX 3a/lay MPUOPHUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJJaHHOHN (DU3UIECKON MOJICIIBIO, TIO3BOJISIONINE MPUMEHSTh U3YUCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOIO pasjelia Kypca, TaK U MHTETpUPysS 3HAHUS U3
pasHbIX pa3neinoB. /s KayecTBEHHBIX 3a/lay NPUOPUTETOM SIBIIAIOTCS 3aJjaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3MUECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyrone BbhIOOpa (U3MYECKOW MOJENW MJisi CHUTYallud TPAKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBaHusiMu PDPI'OC COO k marepuaibHO-
TEXHUYECKOMY OOECIEUCeHHI0 Yy4eOHOro rpoiecca 0a30BBI YpOBEHb Kypca
(GU3UKY Ha yPOBHE CPETHETO 00IIEro 00pa3oBaHuUs JOJKEH U3Y4aThCs B YCIOBHSIX
MPEIMETHOrO0 KaOWHeTa (U3MKU WM B YCJIOBHUSX WHTETPUPOBAHHOTO KaOWHETa
MPEJIMETOB €CTECTBEHHO-Hay4YHOro Iukia. B xabunere (uU3MKU NOKHO OBITH
HEeoOXouMoe JiabopaTopHOe OOOPYJIOBAaHHWE [JIsi BBIMOJHEHHUS YKa3aHHBIX B
nmporpaMme 1o (pU3NKE YUCHUUYECKHX MPAKTUYECKUX PaboOT M JEMOHCTPAIIMOHHOE
o0opymoBaHHE.

JemoHcTpanonHoe oOopyaoBaHue (OpMHUPYETCs B COOTBETCTBUHM C
MPUHITUIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W OOCCIEYHMBACT IOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe MO (U3HKE KIFOYEBBIX JEMOHCTPAMA IS
UCCJICIOBAHMUSI  W3Y4YaeMbIX  SIBICHUW H  TPOILIECCOB, OMIUPUYECKUX |
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYEHHUYECKHUX MPAKTUYECKUX padoT
dbopmupyeTcs B BUAE TEMAaTHYECKUX KOMIUIEKTOB M O0OECIIEUYMBACTCS B pacuéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOOydammmxcsa. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO 00O0PYAOBAaHMS JOJKHBI OBITH TMOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX U ITU(GPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
M3MEPUTETHHBIX CUCTEM B BHJIE ITU(DPOBBIX JabOpaTOpuid.

OCHOBHBIMHU HEJIIMH U3y4eHUS PU3UKHU B 00IIEM 00pa30BaHUU SBIISTFOTCSI:

e (opmupoBaHue HHTEpeca M CTpEMJEHHUS OOYydYaloIIMXCAd K HAy4YHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE HMX HHTCIUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (DOPMUPOBAHHE
MCCJIEeI0BATENHCKOrO OTHOIICHUSI K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHHME HAyYHOTO MHPOBO33PECHHS KaK pe3ynbTaTa HW3YYCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBaHue yMeHUW OOBSCHATH SIBICHHUA C HCIOJIH30BAHHEM
(bu3HYeCcKUX 3HAaHUHN U HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mpeaCTaBICHUNA O poM (PUMKH I Pa3BHTHS IPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTibkeHne 3TUX 1enield 0O0ecrneunBaeTcsl pelieHueM CIIeAyIonX 3a1a4y B

npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:



e TpHOOpETEHHE CUCTEMBbl  3HaHMM 00 o01mux bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUsIX, BKJIIOYAS MEXaHUKY,
MOJIEKYJIAPHYIO (PU3UKY, DBJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTHI acTPO(DHU3UKH;

e (opMupoBaHME YMEHUH TNPUMEHATH TEOPETUUYECKUE 3HAHUA AJIs
OoObsiCHEHUsST (PU3MYECKUX SBJICHUHM B MPUPOAEC W JIA NPUHATHUSA
MIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOM KU3HM;

e OCBOCHHE CMOCOOOB peUIeHHs pa3iNyYHbIX 3a7ad C SBHO 3aJaHHOU
¢uznyeckoil Monenblo, 3anad, MOJApa3syMEBAIOIIUX CaMOCTOSTEIbHOE
co3faHue (pU3NUecKorl MOJIeIU, aIeKBATHON YCIIOBUAM 3a/1a4K;

e TMOHMMaHUE (U3MYECKUX OCHOB M MPHUHIUIOB JEUCTBHUSI TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IJIAHUPOBAHMS U MPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTauuud HUHGOpMALHH,
OIPEJENIEHHS TOCTOBEPHOCTHU MTOJIyYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCIIOBUM JUISl PA3BUTHSI YMEHUU IMPOECKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha wu3yuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIETro
oOpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 acoB (2 waca B HEZENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepeyeHb JIaOOpaTOPHBIX M
MPaKTUYECKUX paboT SBIAETCS PEKOMEHJOBAaHHBIM, YYHUTENb JENaeT BbIOOD
OPOBEJCHUS JIa0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIWBUIYaJIbHBIX
0COOEHHOCTEM 00YyUaIOIIUXCSl.



COJEPXAHUME OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®duzrka — Hayka o npupoje. HayuHble MeTOAbl MO3HAHUS OKPYXKAIOLIErO
mupa. Ponp JKkcnmepuMeHTa W TEOpUM B IPOLECCE IO3HAHUSA MPUPOJBI.
OKCHepUMEHT B (PUBHKE.

MonenupoBanue (U3MUECKUX SBIEHUN M mpoueccoB. HayuHble rUnOTE3BbI.
dusnueckre 3aKOHbl U TEOpPUH. |'paHHIIbI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBHUS.

Ponb m mecTto ¢usznku B GOpMUPOBAHUU COBPEMEHHOW HAYYHOW KapTHHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEHN.

Jlemoncmpayuu

AHanoroBble U UIUQPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe aABuxkeHHE. OTHOCUTEIBHOCTh MEXaHHYECKOIO JIBMXKEHUSI.
Cuctema otcuéra. TpaekTopus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHUE MaTepuajbHOW TOUYKH, HUX MPOEKIIMM Ha OCH CHUCTEMBbI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBMXKeHue. [ 'pabuku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EPEMEIICHUS
MaTepUaibHON TOYKU OT BPEMEHH.

CBoOoHOE najzieHue. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonunenHoe  nBmkeHue. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C IIOCTOSIHHOM 10 MOZYJIFO CKOPOCTBIO. YTJIOBAsI CKOPOCTh, TUHEHHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckne yCTpPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: CIHIAOMETP,
JIBH>)KEHUE CHAPSI0OB, LICMIHBIE U PEMEHHBIE MTEpEIayu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHK
JIBH>KCHUSL.

[IpeoOpa3zoBanue TBUKEHUH C UCTIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenne ABWKEeHHMS Tejla, OPOILIEHHOrO TOJA YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepenne yckopeHust CBOOOTHOTO IaICHHS.

Hamnpapnenue CKOpoCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3ydyeHne HEpaBHOMEPHOTO ABHMXKEHUS C LIEJIBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHnne COOTHOWIEHUS MEXAY IYTSAMH, NPOWICHHBIMM TEJIOM 3a
MOCTICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM NPU PABHOYCKOPEHHOM
JBUKEHHH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne NBMKEHUS IAapUKa B BA3KOU KUIKOCTH.

N3yuenue ABuKeHUs Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBeld  3akoH  HproToHa.
HNueprumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uuuu cwi. Bropoit 3akoH HeroToHa
JUIs MaTepuanbHO Touku. Tpetnil 3akoH HeroTOHA 1151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuna Tsbkectu. IlepBasi kocMmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CkoJibkeHus1, kadeHus). Cuna tpenus. Cyxoe
Tperue. Cuina TpeHUsI CKONBKEHHS U cujia TpeHus mokos. Koaddunuent tpeHus.
Cuiia conpoTUBIIEHUS PU IBU>)KEHUU TEJa B AKUIKOCTU UIIU Ta3e.

[locTynarensHO€E U BpalllaTeabHOE JTBUKEHHUE a0COIIOTHO TBEPAOIO TENa.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpaumeHus. llnewo cunbl. YcinoBus
paBHOBECHUSA TBEPIAOIO TEA.

TexHnueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TMOIIIUITHUKH,
JBU’)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpUHH.

CpaBHEHUE MacC B3aMMOICHCTBYIOIINX TE.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cuil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MTAJICHUH.

CpaBHEHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBust paBHOBecUs TBEPAOro Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, n1abopamopsie pabomol

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B INPYXKUHE U
pE3UHOBOM 00pasiie, OT UX AehopMaIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOrO TEJA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonvt coxpanenus é mMmexanuke

Nmnynbc MaTepuanbHOM TOUKHM (Tela), CHUCTEMbl MaTEpHAJIbHBIX TOYEK.
Nmnynbe cUllbl M1 U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE IBHMKEHHUE.

PaGota cusibl. MOIITHOCTD CHUJTBI.

Kunernueckass sHeprusi MaTepHallbHOW TOukH. Teopema 00 H3MEHEHUU
KUHETHYECKOW SHEPTHM.

ITorennuanbHas SHEprusl. [TorennumanbHas SHEprus YIIpyro
nedhopmMupoBaHHONW — mpykuHbl.  [loTeHnmanbHas  SHepruss Teida  BOIM3HU
MTOBEPXHOCTH 3€MIIH.

[ToreHuuanbHple WM HENOTCHIUAIBHBIE  CHUJIBL. CBsi3b  paboOTHI
HEMOTEHUHAIBHBIX CUJI C U3MEHCHUEM MEXAHWYECKOM HSHEPIrMHU CHUCTEMBI TEIL.
3aKOH COXpAaHEHUsI MEXaHUYECKON IHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudyeckne yCTpOWCTBA M INPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOIED,
MPYKUHHBIN NUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHHUE.

[lepexon MOTEHIIMATEHOM YHEPTUU B KHHETHUECKYIO i OOPATHO.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomol

N3yuyenue abCOIIOTHO HEYNPYTroro yjaapa ¢ MOMOUIBI0 JBYX OJWHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanne CBS3u pabOTHI CHIBI ¢ M3MEHCHHEM MEXaHUYECKOW SHEPTUu
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Pasznen 3. MousiekyasipHas pu3uka 4 TEPpMOAUHAMUKA

Tema 1. Ocnoébt MOIEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenHue. duddysusa. Xapaktep ABUKEHUS WU
B3aMMOJECHCTBUS 4YacTULl BelIeCTBA. Monenu CTpO€HUs Tra3oB, XUIKOCTEW U
TBEPIBIX TeN U OOBICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJieneil. Macca u
pa3mepsl Mosekyn. KonnyectBo BemectBa. [loctositHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkama temneparyp
Llenbcus.



Mopens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOpUHM HAeaIbHOro rasza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpelHEN KHUHETUYECKOW SHEpruu TEIJIOBOro IBIKEHHMS yactull raza. [llkana
temneparyp KenbBuHa. 1'a30Bbie 3akoHbI. YpaBHeHue MeHnneneeBa—Knanenpona.
3akoH JlanbToHa. M3omponeccsl B UACAIBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mnpeacTaBieHUE H30MPOIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuyeckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OnbiThl 10 MU PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHHUS.

Mopgens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIlIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUSL.

Mogaens, WuTocTpupyoIias NpUpoay AABJICHH ra3a Ha CTEHKH coCcy/a.

OnbITh, WUIIOCTPUPYIOIINE YpaBHEHHWE COCTOSHUS UJCAIBHOTO Trasa,
U30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomul

OmnpeneneHue Macchl BO3Ayxa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpPEHUN
00bEéMa KOMHATHI, aBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUSI Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmonuHnamuueckasi cucteMa. BHYTpeHHsist SHEprusi TEPMOJIUHAMUYECKON
CUCTEMBI U cTIoco0bI €€ n3MeHeHus. KomndyecTBo TeminoTel u padoTta. BHyTpeHH s
BHEpPrusi  OAHOATOMHOIO  HWJEAJbHOrO  rasa. Buuabl  Temonepenavu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3NTydYeHHUE. Y IelbHas TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHOoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHneHnue TepBOro 3akoHa TEPMOJUMHAMUKH K H3omporieccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamuku. HeoOpaTumMocTh Mpo1ieccCoB B IPUPO/IE.

TermoBele  MammHbl.  [IpuHOUMIBI  AEUCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHust SHEPrUM B TEIJIOBBIX MaimnMHax. KodpQuUIMEeHT Moie3HOro
nerctBug TeroBo mammHbl. [{ukn KapHo m ero ko3@duuueHT mose3Horo
JEUCTBUA. DKOJIOTMYECKUE MPOOJIEMBI TEIIOAHEPTETUKH.



TexHuyeckne yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUraTellb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHre BHYTpPEHHEW >HEpPruM Tejia MpPU COBEPLICHUHM PAOOThI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM CXAaTOro BO3[yXa, HarpeBaHue >¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHust (BUI€OAEMOHCTpAIIs).

N3meHeHne BHyTpeHHEN SHEPruu (TeMIiepaTyphbl) Teaa IpH TeIionepeaaye.

OneiT MO anuabaTHOMY paACHIUPEHHIO BO3ayXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu napoBoii TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHUsl, PEAKTUBHOTO
JIBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoovt

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHASA BJIAXHOCTh BO31ayxa. HaceimeHHsld mnap. YnaenbHas TEIIIOTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KATICHUS OT JaBJICHHUS.

Teépnoe Teno. Kpucrammmueckue u amopgHbie Tena. AHU30TPOIUs CBOMCTB
kpuctamioB. JKuakue kpuctawibl. CoBpemMeHHble Marepuaibl. [lmaBineHue u
KpUcTayu3anus. Y aelbHas TerioTa rmiasiaeHus. Cyomumanms.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuyeckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJYUYEHUS] COBPEMEHHBIX MAaTEpPUAIIOB, B
TOM YHUCJIE HAHOMATEpPUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HAaCBILIEHHBIX NapOB.

Kunenuve npu noHW>KEHHOM JIaBJICHUH.

CriocoObl M3MEpEHUs BIAYKHOCTH.

Hab6nronenue HarpeBanus U MiIaBiIeHUS] KPUCTAIUIMYECKOTO BEIIECTRA.

JleMOHCTpanuusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. JaekrpoguHamMuka
Tema 1. Inekmpocmamuka
DJleKTpu3alus Tell. OJIEKTPpUUECKUM 3apsa. [IBa Buaa d3IIEKTPUUYECKUX
3apsiioB. [IpOBOJHUKH, TUANEKTPUKH W TOJYNPOBOIHUKH. 3aKOH COXpPAHCHUS
AIEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodyeuHbIN 3JIEKTPUYECKUAN 3aps/l.
OnekTpuueckoe mnosie. HanpskEHHOCTh  dJIEKTpUUECKOro 1mojsa. IlpuHiun



CYIEPIIO3ULIUM BJICKTPUUYECKUX MOJIEN. JIMHMM HANpssKEHHOCTH 3JIEKTPUYECKOTO
TOJISL.

Pabora cun  anektpocratudeckoro  mousist.  Ilorenuwman.  Pa3sHocTh
MOTCHIMANOB. [IpOBOAHWMKM W JHMAIIEKTPUKKA B DJIEKTPOCTATUYECKOM  IIOJIE.
JnznexTpruyeckas NpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsiKEHHOr0 KOHAEHCATOopa.

TexHnueckne yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPOIpUOOpOB,
KOHJICHCATOp, KONMUPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOKUCTBO Y IPUHIMII ICWCTBHS DIEKTPOMETPA.

B3aumopernicTBre HadNEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEJL.

IIpOBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTb DJIEKTPOEMKOCTH IIJIOCKOrO KOHAEHCAaTOpa OT IUIOLIAIA
IJIACTUH, PACCTOSAHUS MEXAY HUMH U TUIJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenne 31eKTpOEMKOCTH KOHJAEHCATOPA.

Tema 2. Ilocmosannwtii 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DONEKTPUYECKUA TOK. YCIOBUSI CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COINPOTUBJIEHUE. Y IEIIBHOE CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MAPALIEIBHOE, CMEIIAHHOE COCIMHEHUE POBOIHUKOB.

PaGora anmekTpuyeckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DIJIEKTPOABIXKYILAS CHJIA U BHYTPEHHEE CONPOTUBICHHE HCTOYHHMKA TOKA.
3akon Oma 1Jid MoJaHOM (3aMKHYTO#) 35iekTpudeckoi nenu. KopoTkoe 3aMbIkaHueE.

ONEeKTpOHHAasT  MPOBOAMMOCTh  TBEPIBIX  METANIOB.  3aBUCUMOCTH
CONPOTHUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. CobOcTBeHHas 151 MIPUMECHAS MIPOBOJIUMOCTh
noJIynpoBogHUKOB. CBoicTBa p—n-niepexosa. [lomynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYECKUA TOK B  pacTBOpaXx M  paciulaBaX  3JIEKTPOJIUTOB.
DIEKTpOIUTHYECKAs AUCCONUALNSL. DIEKTPOIIH3.



DJNeKTpuuecKuii TOK B Ta3zax. CamMOCTOSATENbHBIH M HECaAaMOCTOATEIIbHBIN
pazpsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIBTMETpP, PEOCTaT, WCTOYHHKHA TOKa, OJJICKTPOHArPEeBATEIbHBIC TMPHUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JAHO/I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYPOBOAHUKOBBIN U0/, ralbBaHUKA.

Jlemoncmpayuu

N3mMepenune CHIIbl TOKa U HaNPSHKEHUS.

3aBUCHUMOCTh COIPOTUBIICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IM TTOTIEPEYHOIO CEUYEHHS M MaTepuaa.

CmenanHoe COeAMHEHUE MTPOBOTHUKOB.

IIpsmoe wW3MepeHue SIEeKTPOABWXKYIIEH cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHET0 COIIPOTUBIICHMUS.

3aBUCHUMOCTh COIPOTHUBJIEHUSI METAJJIOB OT TEMITEPATYPBI.

[TpoBOAMMOCTB JIEKTPOIIUTOB.

HckpoBoii pa3psil v MPOBOJAUMOCTD BO3/1yXa.

OaHOCTOPOHHSISI TPOBOIUMOCTD IHO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

N3yyeHne cMeanHoro COeIMHEHUS] PE3UCTOPOB.

N3Mepenune 3JIeKTPOABHXKYIIEH CHIIBI MCTOYHHUKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmronenue snekrponusa.

MesknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usnku 6a30Boro ypoBHs B 10 Kiracce OCyIIECTBISETCS C
YYETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBS3€d C KypcaMH MAaTEMaTHKH,
OHOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YUYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SBJICHWE, HAy4HbIH (akT, rumore3a, (u3MUecKash BEIWYWHA, 3aKOH,
Teopusi, HaAOIIOICHUE, DKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHUe CUCTEMbl ypaBHEHMM, JWHEWHas (QyHKIUA,
napabona, runepbosia, ux rpa@uKd U CBOICTBA, TPUTOHOMETPUUYECKHE (DYHKIIMH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI U UX ITPOEKIMU HA OCU KOOPAMHAT, CJIO)KEHUE BEKTOPOB.

buonocusn: MexaHnyeckoe JBKEHUE B JKUBOU mpupoje, auddysus, ocMoc,
TEIJI000MEH JKMBBIX OPraHU3MOB (BHJbI TEIUIONEPEayH, TEINIOBOE PAaBHOBECHE),
AIEKTPUYECKUE SBJIICHUS B dKUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUAKOCTEH M



ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJJIOB, JJIEKTPOJUTHYECKAs IUCCOLUALIMS,
raJbBaHHKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: mipeoOpa3oBaHWE ABUKEHUN C HCIIOJIB30BAHUEM MEXAHH3MOB,
Y4ET TpPEHUS] B TEXHUKE, MOJIIMIHHUKH, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET U JPYyrue), IBUTATENb BHYTPEHHETO
CropaHusi, mapoasi TypOuHa, OBITOBON XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTHUU
MOJIYYEHHUS] COBPEMEHHBIX MAaTE€pUaJiOB, B TOM UHCIE€ HAHOMATepualioB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE BJIEKTPONpPUOOpOB,
KCEPOKC, CTPYUHBIH IPUHTED, AIEKTPOHArpPEBATEIbHBIE npuoOOPBHI,
AIIEKTPOOCBETUTENbHBIC TPUOOPHI, TAIbBAHUKA.

11 KUIACC

Pa3znen 4. DjaekTpoauHaAMHKA

Tema 3. Macnummnoe none. I1eKmpomazHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3auMomencTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mone. Bekrop MarmuTHOM uWHaykuuu. [IpuHomn cynepro3uuuu
MAarHUTHBIX MoJiek. JIMHMU MarHuTHOM WHAYKUMU. KapTuHa JNUMHUA MarHUTHOU
MHIYKIWAH MOJISI TOCTOSIHHBIX MarHuTOB.

MarautHOe TIOJ€ MPOBOJHHMKA C TOKOM. KapTuHa IWHUH WHIYKUWAH
MAarHUTHOTI'O TOJIS JJIMHHOTO IPSIMOIO IMPOBOJHHUKA M 3aMKHYTOTO KOJBLEBOTO
MIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OmnbIT OpcTeaa. BzauMoaencTBiue MpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopennia, e€ MoayJib U HampaBJieHHE. JIBI)KEHHE 3apsyKEHHOM YaCTHIIbI
B OJIHOPOJIHOM MarHuTHOM 1osie. Pabota cuibl Jlopeniia.

SIBiieHuEe DJIEKTPOMArHUTHOM MHAYKIUU. IloTOK BEekTOpa MarHUTHOU
MHAYKUAHW. OJIEKTPOABIXKYIAS CHJIA HWHAYKUAH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu dapazes.

BuxpeBoe »3JIEKTpUYECKOE TMOJie. IIEKTPOABMKYIIas CHIIA WHIAYKIHH B
MIPOBOJTHUKE, IBUAKYIIEMCS TTOCTYIATEIHLHO B OJJHOPOJHOM MAarHUTHOM IOJIE.

IIpaBuiio Jlenna.

NHaykTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABWKYIIAs CHIIA
CaMOUHIYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHnueckne YCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IOCTOSIHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENIb, YCKOPUTEIU 3JIEMEHTapPHBIX
YaCTHUIL, THIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MAarHUTHBIM IOJIEM.

JlvHuKM UHAYKIMYA MAarHUTHOTO TOJIS.

B3aumopericTBre 1ByX NpOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHON UHIYKIIUU.

IIpaBuno Jlenua.

3aBUCHUMOCTh DJIEKTPOJBHKYILIEH CHIIBI UHAYKUIHUHA OT CKOPOCTH M3MEHEHUS
MAarHATHOTO MOTOKa.

SIBiieHME CAMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, n1abopamopsie pabomol

N3ydeHre MarHuTHOTO MOJIS1 KATYIIKH C TOKOM.

HccnenoBanre NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue SBICHUS 3JIEKTPOMAarHUTHOM MHIYKLWH.

Paszneu S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomMazHUmMHble KOJ1e0aHUA

KonebGatenbHasgs  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KOJEOaHUS.
["apmonnyeckue konebanus. Ilepuon, vacrora, ammiutyaa u ¢asza KojeOaHUMU.
IIpyXMHHBIN MasTHUK. MareMaTu4ecKnii MasTHUK. Y PaBHEHHE TAPMOHHYECKUX
kosebanwmii. [IpeBpareHre sHepruu Mpyu TapMOHUYECKHUX KOJICOAHMSIX.

KonebatenbHbiii koHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCaNbHOM KOJIe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXIy MEXaHHUYECKUMHU U
ANEKTPOMarHUTHIMU KojeOanusiMu. @dopmyna Tomcona. 3akoH COXpaHEHHs
SHEPrUH B UJICATBHOM KO0JIe0aTeIbHOM KOHTYPE.

[TpencraBnenue o 3aTyxarouux KoneOaHUsAX. BoIHYKIECHHbBIE MEXaHUYECKUE
kosebanus. Pezonanc. BeiHyKIeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHuUsl.

Ilepemennplii TOK. CHHYCOMAAQJIBHBIM NEPEMEHHBIM TOK. MOIHOCTH
NIEPEMEHHOIO TOKAa. AMIUIMTYJHOE€ W JEHCTBYIOIEE 3HAYEHUE CHJIBI TOKAa H
HaIPSOKCHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaaya U NOTPEOIICHUE IIAEKTPUUECKOM
DHEPIUHU. DKOJIOTMYECKHE PUCKU IIPU IPOM3BOJCTBE JJIEKTpOodHepruu. Kymbrypa
WCITOJIB30BAHUS AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HHU.

TexHnueckue ycTpoicTBa M NPAKTUYECKOE NPHUMEHEHHE: SJIEKTPUYECKHN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KojieOaTeabHOM CUCTEMBbl (TPY>KMHHBIN WU
MaTEMaTUYECKUA MAsATHHK).



Hao0mronenne 3aTryxaromux KojaeOaHuH.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

HaOmronenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHaHnc mnpu TOCIEOOBATENBHOM COEAMHEHUM PE3UCTOPA, KATYIIKU
VHIYKTUBHOCTH U KOHJICHCATOPA.

Mojenpb JTUHUY 3JEKTPONEPENAYU.

Yyenuueckuii sxcnepumenm, n1abopamopusie padbomol

HccnenoBanre 3aBUCUMOCTH MEpUOAa MajibIX KOJEOAHUI I'py3a Ha HUTH OT
JUTMHBI HUTU U MaccChbl Ipy3a.

HccnenoBanne ImepeMEHHOr0 TOKAa B LENM W3 IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAzZHUNHbLE 60IHbL

Mexanuueckue BOJIHBIL, ycioBHUsi pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHuss U JuiMHa BOaHbL. [lomepednble W IIPOJOJIBHBIE BOJIHBI.
WNuTtepdepenims u nuppakius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3JYyUYECHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anekTpomarauTHoil BosiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XE€HUE, MPEIOMIICHUE, MOspu3anus, Tudpakius,
unrepdepenius. CKOpoCcTh 3EKTPOMATHUTHBIX BOJIH.

[[Ixana 3M€KTPOMArHUTHBIX BOJIH. [[puMeHEeHUe 3EeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMOBI pagUOCBA3U U TENEBUACHUS. Pagnonokanus.

DJIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEbI.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOEC NPUMEHEHHE. MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paanoNpuEMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPAHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromieecs Teno Kak MCTOYHUK 3BYKA.

HabGmronenue orpaxkeHus: U MpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Ha0mronenne natephepeHunn 1 1uppakini MEXaHU4ECKUX BOJIH.

3BYKOBOI1 pe30HaHC.

HabGmronenue cBsI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KoJeOaHUM.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpakeHUE,
npesioMJIeHUE, Moaspu3anus, Audpakuus, MHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. lIpsMoiMHENHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHOU cpeae. JIydu cBera. ToueuHblii HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI oTpaxeHusi ceeta. [locTtpoeHue n3oOpakeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomienue cBeta. 3aKOHBI MPETOMIIEHUS CBETa. AOCONIOTHBIN MTOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHBI yroja IOJIHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CioxHbIi coctaB 0enoro ceta. LBerT.

CobOuparommie W paccewBamomme JuH3bL. ToHkas JnuH3a. DOKyCHOE
paccTosiHME M ONTHYecKas cuja TOHKOM yuH3bL. [locTpoeHune m3o0pakeHud B
coOuparolux U paccenBaromux JuH3ax. Gopmysia TOHKOW JHH3bI. YBEIUYEHUE,
JIaBAEMOE JIMH30M.

[Ipenensl MpUMEHMMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HWurtepdepenmuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEep(EpeHLIHOHHOM
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Judpakuus cBera. JudpakuuonHas peméTka. YCIOoBHE HAOMIOACHUS
[NIABHBIX ~MAaKCUMYMOB TIpM MaJA€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

ITonapuszanus caera.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOEC NPUMEHEHHE: OYKH, JIyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OITHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pPACHPOCTPAHECHUE, OTPAKEHHE M NPEJIOMIIEHHUE CBETA.
OnTuyeckue mprudopHI.

[TonHOE BHYyTpEHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanrie cBOMCTB M300paKEHUH B JIMH3AX.

Mojenn MUKpPOCKOIIA, TEJIECKOIIA.

Hab6monenune natepdepeninu cBera.

HaGmronenne nudpakiuu cBera.

HaOnronenue aucnepcuu cBera.

ITomyyeHne cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Toydyenue cexTpa ¢ mMOMOIIbIO AUGPAKIIUOHHON PEHIETKH.

HabGnronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol



N3mepenue nokaszaresns nNpeioMIIEHHS CTEKIIA.
HccnenoBanre cBONCTB U300paKEHHM B JTMH3AX.
HaOnronenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI CIENUAIBHON TEOPUHU OTHOCUTEIBLHOCTH
I'panunpl  NPUMEHUMOCTHM  KJIAacCMYeckor  mexanwku.  [locTynarsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOJIYJISl CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHHU U COKpAlIECHUE
JUTUHBI.
DOHeprus U UMIYJIbC PENATUBUCTCKON YaCTHUIIBI.

CBs13p Macchel C BHGPFI/Ieﬁ U UMITYJIbCOM peHHTHBHCTCKOﬁ HJaCTHUIIbI. 9H€pFI/I}I
IIOKO4.

Paznen 7. KBanToBasi pusnka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

®otonbl. opmyna [lnaHka cBs3u 3HEpruM GOTOHA C €r0 YaCTOTOW. DHEprus
¥ UMITYJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Goroaddexra. Onbitel A. I'. CToneroBa. 3aKOHBI
dboroaddekra. YpapHenue ODiHmTerHa s porosrddekra. «KpacHas rpaHuiia
dboTorddexra.

JaBnenne ceera. OnpiThl I1. H. JIeGenera.

XUMHUUECKOE JIEUCTBUE CBETA.

TexHudyeckne yCTpOWCTBA U TMPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
(doTomaTUYMK, COTHEUHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®doTo3(deKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanuie 3akoHOB BHELIHETo (poToddekra.

Cseroamon.

Conneunas Oatapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO o -4acCTHII.
[lmanerapnas mogene aroma. lloctynatel bopa. M3nydenme u mornioiieHue
(GOTOHOB TpU TEpPexo/e aToMa C OJHOTO YPOBHS SHEPIHHM Ha Jpyroi. Bumsi
cnekTpoB. CHEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

BonnoBeie cBoiicTBa yactull. Bonusl ge bpoing. KopnyckyiisipHO-BOJTHOBOM
Ty aJli3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CHEKTPAIbHbBIN
aHanu3 (CIEeKTPOCKOII), Ta3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

Habmroienue nuHeRvaThiX CIEKTPOB U3ITyUEHUSI.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

HabGnrogenue 1MHeHyaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CIOKHOCTh CTpOEHHs siapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuto  cocTaBa
paavoakTUBHOrO u3nydeHus. CoiictBa anbda-, Oera-, TamMma-U3Iy4YEHUS.
Biusinue paagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M3oTonsl.

Anbda-pacnaa. DNEKTPOHHBIM W MO3UTPOHHBIM Oera-pacnan. ['amma-
U3ITy4YeHHE. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. Snepubie cuibl. [ledexT maccsl sapa.

S nepHsbie peakunu. [lenenue u cUHTE3 A1I€p.

Snepnwiit peaktop. Tepmosinepubiii cunTe3. [IpoGnembl W TEPCHEKTUBBI
AIEPHOM SHEPTETUKHU. JKOJIOTMYECKUE ACTIEKTHI SIAEPHON SHEPTETUKH.

DneMeHTapHbIe YacTUllbl. OTKPBITUE MO3UTPOHA.

MeTtonbl HaOMIOIEHUS U PETUCTPALIMN AIEMEHTAPHBIX YACTHII.

dyHaamMeHTadbHbIC B3auMOJeHCTBUS. EAMHCTBO (hr3nuecKoil KapTUHBI MUpAa.

TexHuueckne ycTpoiicTBa M MPAKTHUYECKOE NMPUMEHEHHUE: T03UMETP, Kamepa
Bunbcona, siepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TyrK MOHU3UPYIOLINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanne TpeKOB 4acTHIl (M0 TOTOBBIM doTorpadusim).

Pa3znes 8. JiiemMeHTHI aCTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIafHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMUM.

Bun 3Bé3nnoro nHeba. Co3Be3nusi, sipkue 3BE3MbI, IIAHETHI, UX BUIUMOE
JBUYKEHUE.

Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTh. Mcrounuk sHepruu ConHua u 3BE3.
3BE3BI, UX OCHOBHBIC XAPAKTEPUCTUKHU. [[narpamMma «CHEKTpaJIBHBIA KJIacC —
CBETUMOCTBY». 3BE3AbI TIABHOM MOCIEIOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIs 3BE3Nl TJIaBHOW MOCIEI0BATEIbHOCTH. BHyTpeHHee CTpoeHue



3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKJICHUH U 3Bosironuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — nHama [amaktuka. Ilomoxenne n nemxenue ConHua B
lNanaktuke. Tunbl ramaktuk. PagroraniakTuku U kBazapbl. YEpHBIE ABIPHI B AApax
raJaKTUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa606ma. Pazoeranue rajgakTuk.
Teopus bonbmoro B3peiBa. PenukToBOE U3Iy4YeHUE.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUIN JJIsI OTIPE/IETICHUS MOJI0KEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MoJyIapus U ipKUe 3BE31bI.

HaGmronenus B Teneckon JlyHsl, uianet, Mieunoro Ilytu.

Oo6o0maromee NOBTOPEHUE

Ponp ¢u3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHON M ATUYECKON chepax nesTeIbHOCTH YellOoBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM HAy4yHOUN KapTHUHE MHpPA, POJib PU3UUECKON TEOPHUH
B (opMuUpoBaHMM TPEACTABICHUN O (U3NUYECKON KapTUHE MHUpa, MECTO
(bu3UYeCcKO KapTHHBI MHpaA B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MIPEJICTABICHUMN O IPUPOJIE.

MexnpeaMeTHbIE CBA3H

N3yuenue kypca ¢usnuku 0a3oBoro ypoBHsA B 11 kitacce ocyuiecTBisieTcs €
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBS3€A C KypcaMH MATEMAaTHKH,
OHOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHbIE C M3YUYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHUE, HAy4HbId (hakT, Tunoresa, (u3Myeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIO/ICHNE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIETh, U3BMEPECHUE.

Mamemamuxa: pemIeHHWE CHUCTEMBI YPAaBHEHUH, TPUTOHOMETPUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIMHU HA OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TPHU3HAKK TOMO0OUS TPEYTrOJHHUKOB,
OTIpEJICIICHHE TUTOIIAIN TIIOCKUX Puryp u oobéma Ted.

buonocus: »nekTpuyeckue SBICHHUS B SKMBOW MpHUpPOAE, KoJeOaTellbHbIe
JIBUOKECHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUSI B KUBOU MPUPOAE, NCUCTBUE
paanaluy Ha )KUBbIC OPraHU3MBL.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAJUIMUECKOW PEIETKHU, CIEKTPaIbHbIN
aHaJIu3.



l'eoepaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIe)KW MArHUTHBIX DY/,
dhoTochEMKa 3eMHOM IMMOBEPXHOCTH, MTPEJACKA3aHUE 3EMIICTPSICEHUI.

Texuonocus: NWUHUAM DJJEKTPOINEpENAd, TEHEPATOpP IMEPEMEHHOrO TOKa,
3JEKTPOJIBUTATENIb, WHAYKUHUOHHAs II€4b, pajap, PaAUONPUEMHUK, TEJIEBU30D,
anteHHa, teiaedoH, CBY-meub, MPOCKIMOHHBINA almapar, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA IIPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEITHET'O OBIIET'O OBPA3OBAHMUSA

OcBoenne yueOHoro mnpenmera «®duszuka» Ha ypOBHE CpPEAHETO OOIIETo
obOpazoBanus (0a30BBIM YPOBEHB) JOIKHO OOECIICUNUTh JOCTHKEHUE CICTYIOITUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE PE3yNbTaThl OCBOCHUS y4eOHOTO mpeamera « DU3uKay JOJKHBI
OTpakaTb TOTOBHOCTh M CIHOCOOHOCTh OOyYarouuxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMON I[€HHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOCKICHUN, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OIBITA U OIBITA JEATEIBHOCTH B MPOLIECCE Pealu3ald OCHOBHBIX HAIPaBJICHUU
BOCIUTATEIIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUN 00YUAIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

NPUHATHE  TPATUIUOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTHYECKUX U
JIEMOKPAaTHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYKO JIESTEIBHOCTh B MHTEpPECAX TI'PAXKIAHCKOTO
OOIIECTBA, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aliy;

YMEHHUE B3aMMOAECHCTBOBATH C COMAIbHBIMA HHCTUTYTAMHU B COOTBETCTBUU C
uxX QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCIIUTAHUSA:

c(hOopMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOM UICHTUYHOCTH,
MaTpUOTHU3MA;

LICHHOCTHOE OTHOLIEHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JIOCTHUXCHUIM
POCCUMCKUX YUYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTUPYSACh HA MOPaJbHO-HPABCTBEHHBICE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
JESITEIIbHOCTU YYEHOTO;

OCO3HAHKE JJUYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHY€eCKOro BOCIIUTAHMUS:

ACTETUYECKOE OTHOUIEHHUE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npUCyLIEro (pU3nyeckoi HayKe;



5) Tpy10BOIr0 BOCIMTAHMS:

WHTEpeC K pa3u4HbIM cdepaM IpoecCUOHATBHONU JEATeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOD
Oynymie mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa3oBaHHUI0 M caMOOOpa3OBaHUIO B 00JaCTH
(bU3UKHN Ha IPOTSHKCHUU BCEH JKU3HU;

6) 3K0JI0TNYeCKOr0 BOCIIUTAHMSA:

c(hOpPMHPOBAHHOCTh JKOJOTHUYECKONW KYJBTYPhI, OCO3HAHHE TJIOOAIBHOTO
XapakTepa SIKOJOTUYECKUX MPoOIIeM;

IJIAHUPOBAHUE M OCYIIECTBIICHUE JICCTBUI B OKPY’KAIOIIEH Cpeie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHue OmbITa ACSATEIbHOCTH JKOJIOTUYECKOW HAampaBIeHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3UKeE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NIECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEeIbHOCTH, T'OTOBHOCTh B IMPOLECCE
u3ydyeHus: (U3UKH  OCYIIECTBJISITh  IMPOCKTHYH M HUCCIEI0BATEIBCKYIO
JIEATEeIbHOCTh UHANBUIYATIBLHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUSA
Ba3oBble jJJoruueckue JelicTBUA:
CaMOCTOSITEILHO  (OpPMYJIMpPOBaTH W AKTyallM3UpPOBaTh  MpoOJIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENCNIATh eI JEATEIBbHOCTH, 3aJaBaTh NapamMeTpbl U KPUTEPUH UX
JIOCTHKECHMUS,
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PAacCMaTPUBAECMBIX
(UBUYECKUX SABICHUSX;
pa3pabaTeiBaTh IJIaH PEIICHHS MPOOJIeMBbI C YYETOM aHaln3a HWMEIOIIUXCS
MaTepHUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBEI B JICSITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIIM, OLIEHUBATh PUCKH MOCIEACTBUMN AEATEIbHOCTH;
KOOPAWMHUPOBAaTh M  BBHINIOJHATH pabOTy B YCIOBUAX  peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBUS,
Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUN KU3HEHHBIX TTPOOJIEM.
ba3zoBbie uccienoBare/ibCKUe JeliCTBHA:
BJIAZICTh HAYYHOW TEPMHUHOJIOTHEW, KIIIOYEBBIMU TOHATUSIMH M METOJAMH
(bu3nYeCKOl HayKH;



BJIa/IETh HaBbIKaMH y4eOHO-HCCIIEI0BATENIbCKON M MPOEKTHOM EATEIbHOCTH
B 0o0siact (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOUCKY
METO/IOB peuleHusl 3ajay (U3MYECKOro COJEpKaHUs, MPUMEHEHHIO Pa3IudHbIX
METO/I0B [T03HAHMSI;

BJIAQJI€Th BHUJAMU JI€ATEIbHOCTH IO IOJYyYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIpETaluy, MpeoOpa3oBaHUI0 M NPUMEHEHUI0 B Pa3IUYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HKU;

BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyalU3WpOBATh 3ajady,
BBIIBUTaTh TUIOTE3y €€ peUIeHMs, HaXOAUTb apryMEHThl JJIs J10Ka3aTeIbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh IIOJYYEHHbIE B XOAE pELICHUA 3aJauyd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIE 3a7aud B 00pa3oBaTEIbHOU
JEeSATEIbHOCTH, B TOM YHCIIE IPU U3YYEHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OLIEHUBATh MPUOOPETEHHBI OIIBIT;

yMETh TMEPEeHOCUTh 3HaHUsA 10 (U3MKE B TMPAKTHYECKYIO 00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTaTh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE IOAXOAbI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHbBIE PELICHMUSL.

Pa6ora ¢ unpopmanmeii:

BJIAJETh HABBIKAMHU MOJy4YeHUs] MHPOpMaluu (U3HMUYECKOTO COAEPKaHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJISATh IOMCK, AHAJIM3,
CUCTEMAaTU3alUI0 ¥ HHTEPIpEeTalni0 MHPOPMAlUMU pa3IMYHBIX BHUJIOB U (opm
Mpe/ICTaBIICHNUS;

OLICHMBATh JIOCTOBEPHOCTh UH(POPMALINU;

UCIIONB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TE€XHOJIOTMI B pELIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpraHU3al[MOHHBIX
3ajay Cc coOnofeHrueM TpeOOBaHUM JProOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPECypcocOepeKeHMsl, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON OE30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COACpKaHMUS B pa3IMUHBIX (opMmaTax C
y4€TOM Ha3HAYeHUsS] MH(DOpMAIUMKU U 1IeJIEBOM ayJUTOPUH, BHIOUPAsi ONTUMAIbHYIO
(GbopMy IpencTaBlICHUs U BU3yaJIU3al[1u.

KoMMyHuKaTHBHBIE YHHBepPCcaJbHbIe YUeOHbIE TelCTBHS:
OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKHU M BO BHEYPOUHOU JCATEIHHOCTH;
pacmo3HaBaTh TMPEANOCHUIKM  KOH(MIMKTHBIX CHUTyallud ¥ CMATYaTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTHYHO M3J1araTb CBOK TOYKY 3PEHHSI C MCIIOJb30BAHUEM
SA3bIKOBBIX CPEJ/ICTB;

MMOHUMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUIYaTbHOU
paboTHI;

BBIOMpaTh TEMAaTUKy M METOJBbl COBMECTHBIX JACHCTBHM C y4ETOM OOIIHUX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJICHA KOJUIEKTUBA;

NPUHUMATh 1EIM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJMHHUPOBATh JICUCTBUS IO €€ JIOCTHUIKCHHUIO: COCTABJIAThH IUIAH JICHCTBUM,
pacrpenensaTh Pojad C Y4€TOM MHEHHMM YYaCTHHUKOB, OOCYXXJaTh pe3yJIbTaThl
COBMECTHOM pabOTHI;

OLICHUBATh KA4E€CTBO CBOEro BKJIaJa M KaXKJIOr0 Y4YaCTHHKAa KOMAaHIbl B
o0t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemiaraTh HOBBIE MPOEKThI, OLEHUBATh HJEHU C TMO3UIUA HOBHU3HBI,
OPUTHHAJILHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B Pa3IMYHbBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBeEpPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuzamnus:

CaMOCTOSITeJTbHO OCYIIECTBJISATh MO3HABATEIBHYIO JICATCIIBHOCTh B 00JACTH
(GU3UKM W aCTPOHOMUH, BBIABIATH MPOOJIEMBI, CTaBUTh W (OPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh ITUIAH PEIICHUS PacUETHBIX M KayeCTBEHHBIX
3aJ1a4, IJIaH BBIMIOJIHCHHS MTPAKTHYECKON paboThI ¢ YUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacmupsTh paMKU y4eOHOTO MPeIMETa Ha OCHOBE JIMUHBIX MPEANOUYTECHUH;

JeJaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0d
OTBETCTBEHHOCThH 32 PEIIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TIPOSIBICHUIO JPYIUIIUA B 00JIacTU
(bU3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTD,
OIIEHUBATh COOTBETCTBHE PE3yJIbTATOB IEIISM;

BJIaJIeTh ~ HaBBIKAMU  TIO3HaBATEIBHOM  pediiekcMu  Kak  OCO3HaHUS
COBEpIIAEMbIX JICUCTBUA M MBICIUTEIBHBIX MPOIECCOB, HX PE3YyJIbTATOB W
OCHOBAHUIA;

HCITIOJIB30BaTh MPUEMBI pe(IIeKCHH JJI OIEHKH CUTYaIluH, BHIOOpAa BEPHOTO
peleHus;



YMETh OLIEHUBAaTh PHUCKM U CBOEBPEMEHHO IPUHHUMATh pEIIEHUS MO0 HX
CHU)KEHMUIO;

OPUHUMATh MOTUBBI W apryMEHTHl JAPYTUX TMPH aHaIu3€ pe3yJbTaToB
NeSITeNIbHOCTH;

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA,

NpUHUMATh MOTHUBBI W apryMEeHTbl APYIHMX NPH aHaJu3€ pe3yJbTaToB
JIeSITENIbHOCTH,

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpouecce goctukeHHs] TUYHOCTHBIX PE3YJIbTATOB OCBOECHUS NPOTPAMMBbI
nmo ¢Gu3uKe A YPOBHA CcpeaHero oOmiero oOpa3oBaHUs y 0O0yYaroImuXcs
COBEPIICHCTBYETCS HYMOLIMOHAIIbHBIH UHTEIUJICKT, IpeanoararoIni
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAJIBHOE
COCTOSIHUE, BUJETh HANPABIEHUS Pa3BUTHA COOCTBEHHOW IMOILIMOHAIBHOMN cephl,
ObITh YBEPEHHBIM B ce0€;

CaMOpPETyJIUPOBAHMSI, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IMOBEACHME, CIIOCOOHOCTh AaJaNTUPOBAaThCA K
AMOIMOHAIIbHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEH CTPEMJICHHE K JTOCTMIKEHHIO LEIU U
yCrexy, ONTUMHU3M, HHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOJS W3 CBOHX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOILIEH CIIOCOOHOCTh MOHUMATh YMOLIMOHATIBHOE COCTOSIHHUE
JIPYTHX, YYUTBIBATh €ro MpPH OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAIbHBIX HaBBIKOB, BKIIOYAIOIINX CIOCOOHOCTh BBICTPAUBATh OTHOLICHHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, TIPOSBIATH UHTEPEC U pa3peiiaTh KOHMIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kjacce mnpeaMeTHbe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTo (PU3MKU B (HOPMUPOBAHUU
COBPEMECHHOM HAay4yHOU KAapTUHBl MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON IEATEITbHOCTH JIHOIEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (U3HUECKUX MOJIeTeH:
MaTepHualibHas TOUKa, MHEepIUaIbHasl cucTeMa OTcuéra, abCOMIOTHO TBEPIOE TEIIO,
WJICATbHBIN Ia3, MOJECIA CTPOCHUS Ta30B, KUIKOCTEM U TBEPABIX TEJI, TOUYECYHBIN
AIIEKTPUUCCKUH 3apsij MPU pelIeHn: (PU3NIeCKuX 3a1ad;

pacno3HaBaTh (pU3NYECKUE SABJICHUS (MPOIECChI) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOCHMS BELIECTBA U



EKTPOJUHAMUKHU:  PAaBHOMEPHOE W  PAaBHOYCKOPEHHOE  MPSIMOJUHEHHOE
JBKEHUE, CBOOOJHOE TMaJieHue TeJ, IABUKEHUE [0 OKPYKHOCTH, HHEpIus,
B3auMoJielicTBUe Tel, Tuddy3usi, OpOyHOBCKOE TBUKEHHUE, CTPOCHUE KUJIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bEMA TEJ MPU HAarpeBaHUM (OXJIaXKJACHUU), TEIIOBOE
paBHOBECHE, UCIApPEHUE, KOHJEHCALMs, IIABJICHUE, KPUCTAJLIM3ALMS, KUIICHUE,
BJI&KHOCTh BO3/lyXa, OBBIIICHUE JABJICHHS ra3a IPU €ro HarpeBaHWU B 3aKPBITOM
COCyZe, CBSI3b MEXKIYy IapaMeTpaMH COCTOSIHUSL Ta3a B M30Mpoleccax,
AIIEKTPHU3ALUs TEN, B3aUMOACICTBUE 3aps/I0B;

OINKCHIBATh MEXAHUYECKOE JBUKEHHME, UCIOJb3Yys (PU3MUECKHE BEITUYMHBI:
KOOpAWHATa, NyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CHUJa,
UMITYJIbC T€Jla, KUHETUYECKasl HEpPrus, NOTCHLUHUANbHAsA SHEPIUsl, MEXaHUYEeCKas
paboTa, MeXaHHYeCKass MOUIHOCTh; TMpPU OINUCAHUU TMPABWIBHO TPAKTOBATh
(Gu3MYECKUN CMBICT HCIHOJB3YEMBIX BEJIWYUH, WX OOO3HAYEHUS W E€IUHMIIBI,
HaXO0JUTh (OPMYJIbl, CBSA3BIBAIOIINE JAHHYIO (U3HUYECKYIO BEIIMYUHY C APYTHUMHU
BEJIMYMHAMU;

ONKCHIBATh H3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCHOJNB3Ysl (U3MYECKHE BEJIUYMHBL: JaBJIEHUWE Tas3a, TeMIepaTrypa, CpeaHss
KMHETUYECKAS DHEPTUs XaOTUYECKOIO JABHKEHHS MOJIEKYJI, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHssI 3HEprus, padbora rasa,
KOA(P(GUIIUEHT TOJIE3HOTO JIEHCTBUS TEIUIOBOTO JIBUraTelis; MpU OINHUCAHUU
MPaBUIBHO TPAKTOBAaTh (U3MUECKHH CMBICH HCIONb3YEMBIX BEIMYMH, WX
000O3HAaYeHUsT W EAWHMIIBL, HaXOAuTh (OPMYJIbl, CBS3BIBAIOIIME JAHHYIO
(U3HYECKYIO BEIUYUHY C IPYTUMH BEIMYUHAM;

ONKCHIBATH U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U 3JIEKTPUUYECKUE
SBJIEHUS (IIPOLIECCHI), UCIIONIb3Ysl (PU3NYECKUE BEIUUYMHBI: 3JIEKTPUUECKUN 3aps,
AIEKTPUYECKOE MOJIE, HANPSHKEHHOCTD IMOJISI, TOTEHIMAJ, PA3HOCTh MOTEHIIMAJIOB;
IpU ONHCAHUM TNPABWIBHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIHOJIb3yEMbIX
BEJMYMH, MX OOO3HAUCHHUS W EAMHMIBI; YKa3blBaTh (DOPMYIIbI, CBS3BIBAIOLINE
JAHHYI0 (PU3UYECKYIO BEJIUYHHY C APYTUMH BEIMUYUHAMU,

aHAIM3UPOBaTh (PU3UYECKHE MPOIECChl U SIBJICHUS, UCIOJB3Ys (pu3nyeckue
3aKOHBI Y IIPUHLIUIIBL: 3aKOH BceMUpHOro tsaroreHus, I, 11 u III 3akonsr HeroToHa,
3aKOH COXPAHEHUS MEXaHWYECKOM DOSHEPrHH, 3aKOH COXPAHEHHUsS HMITYJbCa,
MPUHLUIN CYNEPNO3ULUNA CHWI, MPUHIUMI PABHOINPABUS HWHEPLUHAIBHBIX CHCTEM
OTCU€TA, MOJEKYJSIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHSI BELIECTBA, Ta30BBIC
3aKOHBI, CBA3b CpEIHEN KMHETHYECKOW SHEPIrUU TEIJIOBOTO JIBHIKEHHSI MOJIEKYJ C
a0COJIFOTHOM TeMIepaTypol, MepBbli 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
JIEKTPUYECKOr0 3apsiaa, 3akoH KylloHa, mpu 3TOM pasauyaTh CIOBECHYIO
(bOpMYIUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUs (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC TPUHIMIBI JCHCTBUS MAalllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyarh yCIOBUS UX O€30MaCHOTO MCIOJIb30BAHUS B
MOBCEHEBHOM JKH3HHU;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIENOBAHUIO (DU3UYECKUX SIBICHUU W
IIPOLIECCOB C HCIOJIb30BAHUEM IMPAMBIX M KOCBEHHBIX WU3MEPEHUM, IPU STOM
dbopmynupoBath npodieMy/3aadyy M TUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOupaTh YCTAaHOBKY M3 MpPEIIOKEHHOr0 OOOpYyJIOBaHUS, MPOBOJUTH OMNBIT H
(GbOopMyIUPOBATH BHIBOJIHI;

OCYIIECTBIISAThH MPAMbIE M1 KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIUYWH, MPU
TOM BBIOMpPATh ONTUMAJIBHBIN COCOO HM3MEPEHHS M MCMOJIb30BATh W3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh  3aBUCHUMOCTH  MEXKAY  (PU3NYECKHUMH  BEIMYMHAMH  C
WCIIOJIb30BAHMEM MPSIMBIX W3MEPEHHUH, NPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(buKcUpoBaTh pe3yibTaThl MOJYYEHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIUYHUH B
BU/JIE TAOJIUILL U TPaUKOB, A€JaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;

co0mo1aTh mpaBuia 0€30MacHOTO TpyJa MpH MPOBEACHUM HCCIEAOBAHUN B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-UCCIIEOBATEIbCKON M IMPOEKTHON
JESATENBbHOCTH C MCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OPATOPHOTO
000opyI0BaHUS;

pemiath pacy€THBIC 3a7add C SBHO 3aJaHHONW (PU3WYECKONH MOJEIBIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHAJIM3a yCIOBUS 3aJja4H
BBIOMpATh (PU3MYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIWYUHBI U (OPMYJIbI,
HEOoOXoauMble Jisi €€ PEellIeHUs, TPOBOAUTh PacdyE€Thl U OLICHUBATh PEaIbHOCTD
MOJIYYCHHOTO 3HAYCHUS (PU3UIECKOU BEIIMYUHBI,

pelIaTh KAYeCTBEHHBIC 3a/1a4l: BBICTPAUBATH JJOTMYECKU HEIPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHUM C ONOpPONl HAa W3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzuYecKue sIBJICHNUS,

WCIIOJIB30BaTh ~ MPU  PEIICHHH  y4eOHBIX  3a7a4  COBPEMCHHBIC
MH(OPMAITMOHHBIE TEXHOJIOTUH JJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINH
U TPe/CTaBlICHUs Y4eOHOU UM HAy4YHO-TOMYJISIpHOU MHPOpMALMU, OJIYYSCHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIYYaeMyI0 HH(OPMAIIHIO;

MPUBONUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, OOBSCHEHHE IIPOLECCOB OKPYXKAIOUIETO MHpa, B PA3BUTHUE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM KU3HU
Ui obecriedeHus: 0€30MacHOCTU IpU 0OpaIleHuy ¢ TpUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBAMMU, JUIsl COXPAaHEHUS 3/I0pPOBbS U COOJIOJCHHUS HOPM IKOJIOTHUYECKOTO
MIOBEJICHHS B OKPY>KalOLEH Cpelie;



paboTaTh B TpyNIe C BBIMOJHEHUEM PA3THYHBIX COIHUAIBHBIX pOJICH,
IUIAaHUPOBATh pabOTy TPYMIbl, PAUOHAIBHO pacHpelessTh OOS3aHHOCTH WU
IJIAHUPOBAThH JICATEIBLHOCTh B HECTAHJAPTHBIX CUTYaAlMSIX, aJ€KBaTHO OIICHUBATh
BKJIAJT KOKJIOTO M3 YYaCTHUKOB TPYTIIHI B PEIICHUE pAaCCMAaTPUBAEMOMN TTPOOIEMBI.

K koniy oOyuenuss B 11 kiacce mnpeaMmeTHbIe pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YyUAIOIIUXCSI YMEHUMN:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUPA, B PAa3BUTUHA COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUH, B NPAKTUYECKOU ACATEIIBHOCTU JIFOAECH, LEIOCTHOCTh UM E€IUHCTBO
(bu3HYecKoi KapTUHBI MUDA;

VUYUTBHIBATh TPAHUIIBI TPUMEHEHHUS U3YUYCHHBIX (U3UYECKUX MOJICIICH:
TOYEUHBIA ANEKTPUUECKUN 3apsil, Iy CBETa, TOUYECUHBIN UCTOYHUK CBETA, sIACpHAS
MOJIeNIb aTOMa, HYKJIOHHAs MOJIEeNb aTOMHOTO Sifjpa NpPH pelieHuu (HU3NIECKUX
3azay;

pacro3HaBaTh (QpU3NUECKUE SBICHUS (IIPOIECChI) U OOBACHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DM3HKH: DIIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHUCTBUS TOKA, B3aHUMOJICHCTBUE
MarHuTOB, DJIGKTPOMAarHUTHasT WHAYKIUS, JCHCTBME MArHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIKYLIUMUCS 3apsiji, DJIEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPAacHpOCTPAaHEHUE CBETA, OTPAXKEHUE, MPETOMIICHUE,
uHTeppepeHus, audpakuus W MOOJSpU3alMsg CBETa, JUCIEPCUSl CBETAa,
dbotoanekTpudeckuit 3pdekt (pororddekrt), cBeToBOE NaBlieHNE, BOZHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaANOaKTUBHOCTH;

OMUCHIBATh U3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOJAMMOCTb  pa3JIMYHBIX  Cped) W
AJIEKTPOMArHUTHBIE SIBJIEHUS (MIPOIIECCHI), HUCIHOIB3YysS (PU3UUEeCKUue BEITUUYUHBI:
ANEKTPUUYECKUI 3apsij, CUJia TOKA, BJEKTPUUECKOE HAIMPSIKEHUE, BJIECKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs cuiia, paboTa TOKa,
WHIYKIUS MAarHUTHOTO TMojs, cwia Awmrmepa, cuia JlopeHila, MHAYKTHBHOCTb
KaTYIIIKU, SHEPrus JJIEKTPUYECKOr0 M MArHUTHOTO TMOJIEH, MEepUoJ M YacToTa
KojeOannii B KoyieOAaTEIbHOM KOHType, 3apsij W Cuja TOKa B MpoIlecce
TApMOHUYECKUX DJIEKTPOMAarHUTHBIX KOJeOaHWil, (POKYCHOE pacCTOSTHUE U
ONTHUYECKAs] CUJIA JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKHIM
CMBICI HCIOJIb3YEMbIX BEJIMYMH, HUX OO0O3HAYCHUS] U EIUHUIIBI, YKa3bIBaTh
GbopMysBI, CBSA3BIBAIONIUE JaHHYIO (HU3WYECKYI0 BEIUYMHY C JAPYTHMH
BEITUYMHAMU;

ONMKCHIBATh HW3YYEHHBbIE KBAHTOBBIE SBJICHHUS U IMPOLECCHI, MCIOIb3YS
(du3nYecKre BEIUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U



4acToTa CBETa, YHEPTUs U UMITYJIbC (DOTOHA, IEPHO/I MOTypacnaga, YHEPTUs CBS3H
aTOMHBIX SIZIEpP, MPU ONUCAHWUU MPABUIBHO TPAKTOBaTh (DUIUYECKUN CMBICIH
MCIOJIb3YEMbIX BEIWYUH, MX OOO3HAYEHUS U EJUHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (U3MUECKYI0 BEIWYMHY C JPYTUMH BEIMYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUUHHBL;

aHANIM3UPOBATh (PU3UYECKHUE MPOIECChl U SIBJICHUS, UCHOJB3Ys (pu3nyeckue
3aKOHBI M IPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCIIEI0BATEIBHOTO U MapaJLICIIbHOTO
COCOUHEHUS MPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3akOH 3JIEKTPOMArHUTHOM
VHIYKUHH, 3aKOH NPSIMOJIMHENHOIO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI IMPEJIOMJICHUSI CBETa, ypaBHeHUe DiHIITeHa mns poroaddekra,
3aKOH COXPAHEHHUSI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOrO 3apsiia, 3aKOH COXPAHEHUs MACCOBOrO YHCIA, MOCTyJatsl bopa,
3aKOH PaJIMOAKTUBHOTO PacMajia, Mpy TOM pa3iudarh CIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAXKEHUE U YyCIOBUS (TCpaHHIlbl, O00JACTH)
MPUMEHUMOCTH;

ONPEAEIATHh HAIPABIECHUE BEKTOPA UHAYKIIMM MAarHUTHOTO IOJIA TPOBOJHUKA
C TOKOM, cuiibl Amnepa u cuibl JlopeHia;

CTPOUTh U OIHMCHIBATh H300paXEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 MCCIIENOBAHUIO (DU3UYECKUX SIBICHUU W
IIPOLIECCOB C HCHOJIb30BAHUEM IIPSAMBIX M KOCBEHHBIX HM3MEPEHUU: IPU OTOM
dbopMmynupoBath MpodieMy/3aadyy M TUIOTE3y Y4yeOHOro HSKCIEpPUMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OO0OpYJOBaHUs, MPOBOJUTH OMBIT M
(bopMyIUPOBATh BHIBOJIBI;

OCYIIECTBJISAThH MPAMbIE M KOCBEHHBbIE U3MEPEHUS (PU3NUECKUX BEJIMYWH, MPU
TOM BBIOMpPATh ONTUMAJBHBIN COCOO HM3MEPEHHS M MCMOJIb30BATh W3BECTHBIC
METO/bI OLICHKHU MOIPEMIHOCTEN N3MEPEHUM;

WCCJIEIOBATh 3aBUCUMOCTH (DU3MUECKHX BEIUYMH C HCIOJIH30BAHUEM
OPSMBIX M3MEPEHWIl: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MUECKUX BEJIMYMH B BUJIE TAOIHI] U
rpaduKoOB, JIeJIaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOroaTh mpaBmwia 0€30MacHOTO Tpyda MPHU MPOBEACHUN WCCICAOBAHHUN B
pamMKax ydeOHOTO OJKCIEPUMEHTa, Y4eOHO-HCCIEOBATEIIbCKOM U MPOEKTHOMN
JESATENBbHOCTH C MCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTO
000pyI0BaHUS;

pemiath pacy€THBIC 3aJadd C SBHO 3aJaHHONW (PU3WYECKON MOJEIBIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3aJja4H
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHUE BEIUYUHBI U (HOPMYJIbI,



HEeoOXoauMble NJisi €€ pEeIIeHUs, POBOJAUTh PacdyEThl M OICHUBATh PEaIbHOCTD
MOJIYYEeHHOTO 3HAaYeHUs (PU3HUUECKON BEIMYUHBI;

pelIaTh KAYeCTBEHHBIE 3a/1a4l: BHICTPAUBATH JJIOTMYECKU HEMPOTUBOPEUUBYIO
LEMOYKY pACCYXJCHUW C ONOPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYECKHe SIBICHNUS,

UCIOJIb30BaTh ~ MpPU  PEIICEHHH  y4yeOHBIX  3aJa4y  COBPEMEHHBIC
MH(POPMAIIMOHHBIE TEXHOJIOTUH JJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
Y TIPEJICTABIICHUS YYEeOHOW W HAYyYHO-TIOMYJISIPHOU WH(OpPMAIUU, TTOTYICHHOU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTy4aeMyt0 HH(OPMAIIHIO;

OOBSACHATh MPUHIUIBI JEHCTBUS MAaIIUH, NOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3anuyaTh yCJIOBUS UX 0€30MacHOTO MCIOIb30BaHUs B MOBCEAHEBHON
KU3HU;

MPUBOUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYXKAIOIIETO MHUpPa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHA;

WCIIOJI30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B TOBCETHEBHOW KU3HU
JUTsi o0ecriedeHus: 6e30MacHOCTH MpU 0OpaIIeHuH ¢ IpUOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMH, JIJISi COXPAHEHHUS 370POBbS U COOMIOACHUS HOPM 3KOJIOTMYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpyINIEe C BBIMOJHEHUEM PA3IHYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pACHpPENemsiTh OOSI3aHHOCTH U
IJJAHUPOBATH JCATEIBHOCTh B HECTAHAAPTHBIX CUTYalMSIX, aJ€KBaTHO OLICHUBATh
BKJIa/] KQXKJIOTO U3 YYACTHUKOB TPYIINbI B PEHICHUE paCCMAaTPUBAEMOM MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrtpoasnbl | IlpakTuyeckn (undpp )
NMPOrpamMmblI Bcero o0pa3oBartejibHbIE
e padoThbl e padoThbI
pecypcbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O IO3HAHUSA
1.1 ®u3nKa ¥ METOJIbl HAYYHOTO TO3HAHUS 2 Bubmmorexa [IOK
' s Y https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 2
Paznean 2. MEXAHUKA
bubmuoreka [JOK
21 Kunemarka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [{JOK
2.2 JluHamuia / https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
23 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 hitps://m.cdsoo.rw/741bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM 9 | bu6mmoreka [{JOK
' TEOPHUHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3:2 OCHOBBI TEPMOHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
313 ArperatHble COCTOSIHHS BEIIECTBA. 5 bu6mmoreka [JOK

da3oBbIC MEPEXOIbI

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




Hroro no paszneny

24

Paznea 4. JIEKTPOJAMHAMUKA

bubnuoreka [JOK
4.1 DIEKTPOCTATHKA 10 https://m.edsoo.ru/7f41b£72
ITocTOstHHBIN dIIEKTPUYECKUN TOK. TOKHU B bu6nuorexa IIOK
4.2 12
pa3sIuYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KUIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HanMeHoBaHMe pa3/ieioB H TeM undpoBbie
Ne n/m P Konrtpoabnbie | IlpakTuueckue (1ucpp )
NMPOrpamMmblI Bcero odpa3oBaTebHbIE
padoThbI padoThbI
pecypcsl
Pazjnen 1. JIEKTPOJINHAMUKA
bu6mmoreka [IOK
MarsuTHOE 1moJje. DIeKTPOMarHUuTHAS
1.1 11 1 3 https://m.edsoo.ru/7f41¢97
WHTYKIIHS c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
MexaHu4ecKue 1 dJIeKTPOMarHUTHBIE
2.1 9 1 https://m.edsoo.ru/7f41¢97
KoJieOaHus .
bubmnoreka LJOK
MexaHu4eCcKre 1 AIEKTPOMArHUTHBIE
2.2 5 1 https://m.edsoo.ru/7f41¢97
BOJIHBI
Y
bubmuorexa [JOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41¢97
c
Uroro no pazaeny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHON TEOPUM OTHOCHUTEJIBHOCTH

3.1

OcCHOBBI CIEIMATILHON TEOPUU
OTHOCHTEIILHOCTH

bu6mmorexa [JOK
https://m.edsoo.ru/7f41¢97
c




Hroro no paszneny

Pa3znea 4. KBAHTOBAS ®U3UKA

bubmuorexa [JOK

4.1 DJIeMEHThI KBAHTOBOW ONTHUKH 6 https://m.edsoo.ru/7f41¢97
c
bu6mmoreka [IOK

4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41¢97
c
bu6mmorexa [JOK

4.3 ATOMHOE SApO 5 https://m.edsoo.ru/7f41¢97
c

Uroro no pazaeny 15

Paspeua 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

bubmnoreka LJOK
5.1 DeMEeHTHI aCTPOHOMUU U aCTPOPU3UKU 7 https://m.edsoo.ru/7f41¢97
<
Utoro no pazneny 7
Pa3nen 6. OBOBIIAIOHIEE NIOBTOPEHHUE
bu6mmoreka [IOK
6.1 O6o061matoniee MOBTOPEHUE 4 https://m.edsoo.ru/7f41¢97
c
Uroro no pazaeny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmyecTBo yacos DJIEeKTPOHHbBIE
JlaTa
Ne ungposbie
Tema ypoka Kontpousnsie | IIpakrnyeckue | H3Y4eHH
n/n Bcero o0pa3oBarte/ibHbIE
padoThbI padoThI b
pecypchl
®du3nka — HayKa 0 IpUpo/IE.
1 Hayunrbie MeT(})] bl HOZI:H;)HI/I}I 1 bubmorexa [OK
Y A https://m.edsoo.ru/ff0c32¢2
OKPYKAaroIIero Mupa
Ponb u Mmecto pusuku B

) dbopMHpPOBaHUM COBPEMEHHOM | bubnuotexa [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTHYECKOH NeATeIbHOCTH JIIoIeH
MexaHn4eckoe JBHKEHUE.

3 OTHOCHUTENBLHOCTh MEXAHUYECKOTO | bu6moreka [JOK
nBwxenusd. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMepHOE npsAMONMHENHOE | bubnuorexa LIOK
JIB>KCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnuorexa LIOK
JIBIXKECHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoHOe majeHue. Y CKopeHue 1 bu6nuoreka [JOK
CBOOOIHOTO MaIcHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonuneliHoe 1BH>KEHUE.

7 JIBrmkeHne MaTeprUalIbHOM TOYKH I10 1 bu6morexa TIOK

p https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [TpuHmn otHOCUTENBbHOCTH ["anuies. 1 bubnuorexa [JOK




HuepuumanbHble CUCTEMBI OTCUETA.
IIepssiit 3axkoH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunuun

bu6moreka [JOK

9 Cylnepno3uiuu cui. Bropoi 3akoH
yHep = p . https://m.edsoo.ru/ff0c3bel
HbroTona nist MaTepuanbHOM TOUKU

10 Tpernii 3akoH HproTOHA 1151 bubnuorexa [JOK
MaTepUAIIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO Tsrotenus. Cuiia

11 Tskectu. [lepBasg kocMuueckas Bubnmorexa [JOK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cua ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenust. Koaddunment tpenus.

13 Cuna CI())H OTI/IBJIGI({bI/I(I:I Ipu ILBI/I)P;CGHI/II/I bubmmorexa TIOK

P P https://m.edsoo.ru/ff0c3{76
TeJa B )KUJIKOCTH WIIU Ta3e
[TocTynarenbHOE U BpalaTelibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6mmoreka [JOK
MowmenT cuisl. [lneuo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Tela
MMitynbc MaTepUaIbHON TOUYKH,

15 CUCTEMBI MAaTEPHUAIIBHBIX TOYECK. bu6nunorexa IIOK
Wmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIlysbca. PeakTuBHOE JBUKEHUE
PaboTta 1 MOIITHOCTB CHIIBI.

16 Kunernueckast sHEprus MarepuagbHONR bubnuorexa [JOK
Touku. Teopema 00 M3MEHEHUHN https://m.edsoo.ru/ff0c4502
KMHETHUYECKOI 3HEpruu

17 [ToreHmansHas SHEprusl. bu6mmoreka [JOK




[TorennuansHast SHEPTUs yIpyro
ne(pOpMHUPOBAHHON NPY>KUHBI.
[TorennmansHast SHEprus Tena BOIU3U
MOBEPXHOCTU 3€MJIU

https://m.edsoo.ru/ff0c461a

18

[TorennuansHble U HEMOTEHIIUATbHbIE
cuiibl. CBA3b paboThI
HETIOTeHLUAIBHBIX CUJI ¢ U3MEHEHHUEM
MEXaHMUECKOW YHEPTUU CHCTEMBI Tell.
3aK0OH COXpaHEHUsI MEXaHUYECKOH
SHEPTUU

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

19

JlaGoparopHas paboTa
«HMccnenoBanue cBsi3u pabOTHI CUIIBI C
U3MEHEHHEM MEXaHMYECKOU YHEPTUu
TeJa Ha IPUMEpPE PACTSHKECHUS
PE3UHOBOTO KI'yTa»

20

KonTponbhas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpAHEHHUS B MEXAHUKE

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

21

Ananu3 K.p. OCHOBHBIE MOJI0KEHUS
MOJIEKYJISPHO-KHHETUYECKOW TEOPHH.
bpoyHnoBckoe nmwkenue. Juddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrtep JBUKECHUS U
B3aMOJCHCTBHUS YaCTHII BEIISCTBA.
Mogenu cTpoeHus Ta30B, JKUAKOCTEN
1 TBEPJIBIX TET

23

Macca monekyn. KonuuectBo
BemlecTBa. [locrosunas ABoraapo

24

TermmoBoe paBHOBecue. TemnepaTtypa




u e€ usMmepenue. Illkana remneparyp
Ilenbcus

Wneanpueiii raz 8 MKT. OcHOBHOE

bu6mmoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeIHEe KUHETUYECKON SHEPTUn bubnuorexa [JOK
JBUKEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knaneiipona

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnast pabota

)3 «VMccnenoBanre 3aBUCUMOCTH MEXKIY
napaMeTpamu COCTOSIHUS
pa3peKEHHOTO Tra3a»

29 N3ompornieccel B nealbHOM raze u ux bubnuorexa LIOK
rpaduueckoe nmpeacTaBIeHUue https://m.edsoo.ru/ff0c570e
BuyTtpennss sneprus
TEPMOJIMHAMHUYECKOUN CUCTEMBI U

30 crocoObI €€ n3MeHenus. KomnuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHSIS https://m.edsoo.ru/ff0c5952
SHEPrusi OJJHOATOMHOI'O UAEAIBLHOTO
rasa

31 Bunae! renionepenaun bubmmorexa IIOK

https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTh BEILIECTBA.
32 KoauuecTBo Teminorsl npu Bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AauadaTHbIN mpoLecc
1 IIepBblil 3aKOH TEPMOAMHAMUKH U €TI0 bu6nuorexa IIOK

IMPUMCHCHHUC K U30IIpoucccam

https://m.edsoo.ru/ff0c5efc




HeoGpatumocTs nporeccoB B

34 npupoae. Bropoii 3akoH bubmmorera [JOK
PHPOC. p https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
35 punnun neiicteus u K1 tennosoi bu6nuorexa IIOK
MaIlIUHbBI https://m.edsoo.ru/ff0c600a
36 uxn Kapuo u ero KIIJI
37 DKOJIOTHYECKHUE TIPOOIEMBI
TEIJIO3HEPrEeTUKH
18 Oo6o6maromuii ypok « MoJieKysipHast bu6mmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6938
KonrtponbHast pabora o Teme
39 «Monexynsipras ¢puznuka. OCHOBBI Bubmmorexa LIOK
YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 Ananm3 x.p. [lapoobpazoBanue u bu6nuoreka [JOK
KOHJIeHcauus. McnapeHue u KureHue https://m.edsoo.ru/ff0c63b6
AGCOmI0THAs M OTHOCUTEIbHAS
41 BJI&KHOCTh BO31TyXxa. HachIeHHbIi bubmorexa [OK
yxa. H https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammyeckue u
4 amop(HbIe Tena. AHU3OTPOIHS bubmmoreka [JOK
CBOMCTB KpHCTaIOB. JKuakue https://m.edso0.ru/ff0c6510
Kkpuctawuibl. COBpeMEHHbIE MaTEPHUAIIbI
[1naBiieHne U KpucTaAIUIU3ALHUS.
43 VYV nenpHas TenuoTa miaBJICHUS bubmmorexa [JOK
g ' https://m.edsoo.ru/ff0c6708
CyOnmumarust
bu6moreka [JOK
44 v 0
PABHCHHE TCIIOBOTO Dasanca https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DIeKTPUICCKUN bubnuorexa [JOK




3apsa. JIBa BU1a SIEKTPUUECKUX

https://m.edsoo.ru/ff0c6bcc

3apsi0B
IIpoBOoOHMKH, TUIIIEKTPUKH U
46 H(I))n TPOBOJHUKU 3aI((1:))H COXpaHEHUS bubmmorexa TIOK
YHPOBOA ) p https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOTO 3apsiaa
B3anmoneiicTBue 3aps10B. 3aKOH
47 Kynona. ToyeuHbIl 3J1€eKTPHUUECKUI bubmmorexa LIOK
y ) p https://m.edsoo.ru/ff0c6ced
3apsia
Hanpsix€HHOCTB 3JIEKTPUUIECKOTO
43 nosist. [IpuHnun cynepnosuuuu bubnuotexa [JOK
AJIEKTPUYECKUX Mojel. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cui snekTpocTaTHaecKoro
49 nois. ITorenmuan. PasHocTh bubmmorexa IIOK
' ) https://m.edsoo.ru/ff0c6£00
[IOTEHIINAJIOB
ITpoBOMHUKY U QUIIEKTPUKU B
50 3J1peKT OCTaTUYECKOM HOIj'IC bubmmorexa IIOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTh
bu6moreka [JOK
51 DnexkTpoéMKocTh. KoHaencaro
p a P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIJIOCKOTO
52 KOHEHCATOpa. DHEPIUs 3apSKEHHOTO bubmorexa IIOK
A pa. p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
JIEKTPOEMKOCTH KOHAEeHcaTopa"
54 [IpuHLHUI NENCTBUS U IPUMEHEHHE

KOH/ICHCATOPOB, KONMMPOBAJIILHOTO
annapara, CTpyHHOro IpuHTepa.




DneKTpocTaTHUecKas 3aluTa.
3a3eMIIeHHE AIIEKTPONpUOOPOB

DJIEKTPUUYECKUM TOK, YCIOBUS €r0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.

55 Cuna toka. Hanpsxkenue.
Conporusnenue. 3akon OMa jist
y4acTka [enu
[TocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COCANHCHHE
56 npoBoAHUKOB. JlabopaTropHas paboTa 0.5 bubmorexa TIOK
POBOA ) patop p ) https://m.edsoo.ru/ff0c 7410
«/3yyeHune cMemaHHoro COeJMHEHUs
PE3UCTOPOB»
57 PaboTa 1 MOITHOCTB 3JIEKTPHUUECKOTO bubnuorexa [JOK
Toka. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3akon Oma 115 OJTHOM (3aMKHYTOM )
aneKkTpudeckon nenu. Koporkoe
58 3ambIkaaue. JlaboparopHas padoTa 0.5 bu6morexa TIOK
i paTopHas p ’ https://m.edsoo.ru/ff0c7ae0
«3mepenue DJ1C ucTouHnKa ToKa U
€ro BHYTPEHHETO CONPOTHUBIICHUS
PesepHrbril ypok. KonTponpHas
59 a6ol")ra o TZII\)/Ie "SHeKTpo nHamMuKa'" / bubmmorexa [OK
p . poat https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas nmpoBepouHas pabota
O6oO0maromuii ypok
60 «DIEKTPO I/IHal\?IIII/:Ka» / Becepoccuiickas bubmorexa TIOK
poa P https://m.edsoo.ru/ff0c88be
poBepoyHas paborta
61 AHanus K.p. DIEKTpOHHAas

IPOBOJUMOCTH TBEPIBIX METAILJIIOB.
3aBUCUMOCTb COIIPOTUBIIEHUS




METAJJIOB OT TEMIIEPATYPHI.

CBepxnpoBOIUMOCTb

6 DIIEKTPUYECKHUI TOK B BaKyyMe. 1
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB
[TomrynpoBoIHUKH, UX COOCTBEHHAs U

63 pUMecHas MpoBoAUMOCThb. CBOMCTBa 1 bubnuorexa [JOK
p—mn-niepexona. [lonynpoBoagHuKoBbIE https://m.edsoo.ru/ff0c84ae
PUOOPBI
DJIEKTPUYECKUH TOK B pacTBOpaxX U

64 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubnuotexa [JOK
DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIEKTPOJIN3
DIIeKTPUYECKHI TOK B ra3ax.

65 CaMOCTOSTeTbHBIN U | bubmuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DeKTpudecKkre mpudopsl U

66 YCTPOICTBA U UX NMPAKTUUYECKOE | bubnuorexa LIOK
npuMeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KonTponbHas padota no teme

67 «Onextpocraruka. [TocTrosHHBIN 1 bubnuorexa LIOK
ANEKTpUYeCcKuid TOK. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IUYHBIX Cpeaax»

68 Anamm3 x.p. . O6obmaronuii ypok mno 1 bu6nuoreka [JOK
temam 10 knacca MToroselii Tect. https://m.edsoo.ru/ff0c8f6c
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11 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Ta U
n/n Tema ypoka Bcero Kontpoabnere | Ipaxriieckn fI[:y'{eHI/Iﬂ gﬁ[izzz::eﬂbnue
padoThI e padoThbI pecypebi
[TocTosIHHBIE MarHUTHI U UX

| B3anMOJeHCTBHE. MarHuTHOE MoJe. 1 but6mmoreka [IOK
Bektop MaruuTHOM MHAYKIUK. JInHIM https://m.edsoo.ru/ff0c9778
MarHUTHOM MHYKIIUH
MarsuTHO€ noJje IpOBOJHUKA C

) TokoM. OnbIT Opcrena. | bubmuorexa [JOK
BzaumopeiicTBre NPOBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHnas pabota «M3yuenue | | bubnmoreka [JOK
MAarHuTHOTO IOJIA KaTYIIKA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TTOJIS Ha
IPOBOAHUK ¢ ToKOM. Cuiia Amnepa.

4 JlabopaTtopHnas pabota ) 1 bubnmnoreka [JOK
«HccnenoBanne neucTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JleficTBMe MarHuTHOTO IOJISI Ha

5 JBUKYLIYIOCS 3apsyKEHHYIO YaCTHILY. ) bub6muoreka [IOK
Cuna Jlopenna. PaGota cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnexTpoMaruuTHas nHAyKIus. [loTok 1

BEKTOpa MarHUTHON MHAyKimu. J1C




MHAYKIHU. 3aKOH 3JIEKTPOMArHUTHON
uHaykuun Papanest

JlaGoparopHas paboTa
«HccnenoBanue sBICHUS
9JIEKTPOMArHUTHON MHYKIIMH»

but6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NHnyKTUBHOCTD. SIBIICeHUE
camouHaykiuu. JIC caMOMHAYKIIWH.
DHeprusi MarHUTHOT'O MOJIsl KATYLIKH C
TOKOM. DJIEKTPOMArHuTHOE I0JIe

but6mmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCTpoucTBa U UX
MPUMEHEHUE: TOCTOSTHHbIE MAarHUTHI,
3MEKTPOMArHUTHI, AIEKTPOIBUTaTENb,
YCKOPHUTENH JIEMEHTAPHBIX YaCTHII,
UHAYKIIUOHHAS 1eYb

10

O6o0matromuii ypok « MarautHoe
noje. DJICKTPOMarHUTHAS HHYKIIHSD

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas padota no teme
«MarsauTtHoOe 1nose.
9J’I€KTpOMaFHI/ITHa$I HHIOYKOUS»

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58

12

Amnanus k.p. CBoO6OaHbIE
MeXaHUYECKue KojeOaHusl.
lapmonmueckue koneOaHus.
YpaBHEHHE rapMOHUYECKUX
kosnebanwuii. [IpeBpaienne sHepruu

bubnuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUICUMOCTH
neproia MajblX KoJieOaHuii Tpy3a Ha
HUTHU OT JJIUHBI HUTU H MAcCHI TPy3a»




14

Konebarenbublit koHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHHs B
U/leaIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaorust MeX1y MEXaHHYECKUMH U
AJIEKTPOMArHUTHBIMH KOJIEOaHUSIMU

bubnunoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHMS PHEPTUHU B UCATEHOM
K0JIeOATeIbHOM KOHTYpE

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenHue o 3aTyXaroMX
KosieOaHusX. BeIHYKIeHHBIE
MexaHn4uecKue Kojiebanus. Pe3onaHc.
BrinykIeHHBIE 2TIEKTPOMAarHUTHBIE
KOJIeOaHM

bu6numoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsblii Tok. CUHYCOUAAIBHBIN
MEpEMEHHBIN TOK. MOITHOCTh
NEPEMEHHOT0 TOKa. AMIUIUTYJHOE U
JICUCTBYIOILIEE 3HAYCHHUE CUIIBI TOKA U
HaIpsKEHUS

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoacTso,
nepegava u norpedieHue
ANEKTPUYECKOM SHEPTUU

19

YCTpolcTBO M MPAKTUYECKOE
NPUMEHEHHUE 3JIEKTPUUECKOT0 3BOHKA,
reHepaTopa NepeMeHHOTro TOKa,
JUHUM 3eKTponepeaad

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

20

DKOJIOTUYECKHE PUCKU IIPU
IPOU3BOJICTBE AIIEKTPOIHEPTUHL.
Kynbrypa rcrnons3oBaHust
JIEKTPOIHEPTUH B OBCETHEBHOM




KHU3HHU

MexaHuuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. CkopocThb

but6mmoreka [JOK

21
pacIpoCTpaHEeHUs U JJIMHA BOJIHEIL https://m.edsoo.ru/ff0cca54
[Tonepeunble U TPOJOJIbHBIE BOITHBI
” 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnuotexa [JOK
3ByKka. Bricota Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DIIEKTPOMAarHUTHBIE BOJIHBI, UX
23 cBOMCTBa U ckopocTs. [Ilkana brbmmorexa LOK
P i https://m.edsoo.ru/ff0ccfe
3JIEKTPOMAarHUTHBIX BOJIH
[TpuHIHUIIBI paTuOCBS3U U
24 TeneBuaeHusA. Pa3zputue cpeacTs
cBs3u. Pagnostokanust
)5 Konrponsnas pabdora «Konebanus u bub6nuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc618
Ananus x.p. [Ipsamonuneitnoe
2% pacIpocTpaHEeHUe CBETa B bu6mmoreka [IOK
OIHOPOJHOM cpene. ToueuHsblit https://m.edsoo.ru/ff0cd350
HUCTOYHUK CcBeTa. JIyd cBera
OtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus csera. [loctpoenue bubmmorexa [TOK
p L P https://m.edsoo.ru/ff0cd4e0
n300paKeHHI B TNIOCKOM 3epKalie
[Ipenomnenue ceera. [lonnoe
)3 BHyTpeHHee oTpaxeHue. [IpenenpHblit bubnuotexa [JOK
YL'OJI IOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTPaKEHUS
29 JlaboparopHas pabota «3mepenue bubmuorexa [JOK

IMoKas3aTeid MpPEJIOMIICHUA CTEKIIA»

https://m.edsoo.ru/ff0cd67a




JIunzsl. [octpoenue n3obpaxxeHuil B

30 nuH3e. DopMysia TOHKOM JTMH3BI bubmmorexa [JOK
- FOOPMY ' https://m.edsoo.ru/ff0cddle
YBenu4ueHue JUH3bI
JlaGoparopHas paboTa
31 «HccnenoBanue CBOMCTB
U300paKeHHI B TUH3AX)
Hucnepcus cBeta. CloXHBIN COCTaB
1 oenoro cBera. L[Bet. JJabopaTopHas
pabota «Habmroienue nucnepcuu
CBETa»
1 Wnrepdepennus ceera. Audpakuus bubnuoreka [JOK
cBera. JludpakunonHas peméTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHoCTh CBETOBBIX BOJH. bubmmoreka [IOK
[Tonapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOpPHI U yCTPOICTBa U
YCJIOBHS MX 0€301aCHOT0 MPUMEHEHUS
I'paHuIBl MPUMEHUMOCTH
KJIacCU4eCKor MexaHuku. [locTyarsl bubnmnoreka [JOK
36 .
ClIeLIMaJIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIbHOCTH
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
37 3aMeqiieHre BpeMEHH U COKpaIleHUIE bubmorexa ITOK
p P https://m.edsoo.ru/ff0cfa42
JUTHUHBI
DHeprus U UMIYJIbC PEISITUBUCTCKOM
38 gacTULbl. CBSI3b Macchl C DHEPTUEH U bubnnorexa LOK
' P https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPIHUsl MOKOS
39 KonTtponbHas pabora «OnTuka. bubnuoteka [JOK

OCHOBBI CIEUATIBHON TEOpUHU

https://m.edsoo.ru/ff0cf610




OTHOCUTCIBHOCTH

Ananus k.p. Poronsl. Dopmyna

but6mmoreka [JOK

40
[Inanka. DHeprus u UMITyJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIICIOBAHNE Eub 1OK
NOINOTEKA
41 .0 A.T.
(porosdpexra. OmbITeI https://m.edsoo.ru/ff0cffc4
CroneroBa
3akous! hoTtorddexra. YpaBHEeHME
42 aﬁHHITegHa J'I(if)lq)(i)OTOB(b(}l:@)eKTa bubmorexa HOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢portodaddexra
Hasnenune cBera. Onwitse [1. H.
43 JleOeneBa. XuMu4ueckoe aeiicTBIE buGnnorexa LIOK
ACBa. g https://m.edsoo.ru/fl0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHUE:!
44
¢doroanemenT, poToaaTUHK,
COJIHEUHas OaTapesi, CBETOIUO/
bubnuoreka [JOK
Pemenue 3amau nmo reme «9I€MEHTEI
45 . https://m.edsoo.ru/ff0d030
KBAHTOBOM OITTUKM N
Monenrs atoma Tomcona. OnbBITE
46 Pezepdopna o paccesHuo a-4actu bubmorexa [TOK
POOPA p e https://m.edsoo.ru/ff0d091a
[TnaneTapHas MozieIb aToMa
but6mmoreka [{OK
47 IT b
OCTyJIatht bopa https://m.edsoo.ru/ff0dOafa
N3nydyenune u moryiomieHue GOTOHOB
48 IIPU IIEepEXO0JIe aTOMa C OJHOTO YPOBHS bubmmorexa ITOK
p pexoa . a yP https://m.edsoo.ru/ff0d0Oafa
SHEPTHH Ha Ipyroi. Buasl criekTpoB
49 BoHoBEIE cBOMICTBA yacTHIl. BOJIHEI but6mmoreka [{OK




ne bpoiura. KopryckynsipHo-
BOJIHOBOH Jyanu3M. CIIOHTaHHOE U
BBIHY’KJICHHOE U3JIy4YCHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpBITI/Ie pPaanOaKTHUBHOCTHU. OnbIThI

Pesepdopna no onpenenenuto cocrapa

pPaaunOaKTUBHOT'O U3JTYUCHUA

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMmma-
u3nydeHus. Biusaue
pPaZOaKTUBHOCTH Ha KHBBIC
OpTaHU3MBbI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DNEeKTPOHHBIN M MTO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inyyeHue

bubmuorexa [JOK
https://m.edsoo.ru/ff0d116
2

53

DHeprus CBA3M HyKJIOHOB B SIJIpe.
Snepubie peakuuu. SaepHbii
peaxTop. [IpoOaembl, HepCrneKTUBHI,
9KOJIOTMYECKUE aCIEeKThI SICPHON
SHEPreTUKU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d135
6

54

DneMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo bl HaOIIOICHUS 1
perucTpaiuu 1eMEeHTApHbIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMoJiercTBusI. EnMHCTBO
¢buznyecKoil KapTUHBI MUPaY

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

OTansl Pa3sBUTHA aCTPOHOMMMU.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3Ha4YEeHHE ACTPOHOMMHU. Buy
3B&3HOrO Heba. Co3Be3aus, sIpKue




3BE3/bI, IIAHETHI, UX BUANMOE
nBkenne. CoHeyHas cucreMa

56

Connue. CosnHeyHast aKTUBHOCTb.
Hcrounuk sneprun CosHLA U 3BE31

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/IbI TIaBHOU
nocJieIoBaTeaIbHOCTH. BHYTpeHHee
ctpoeHue 3B&31. COBpeMEHHbIE
MIPEICTABICHUS O IPOUCXOKICHUH U
sBomtounu CoJiHLA U 3BE3]T

58

Muneunsiii [1yTe — Hama ["anakTuka.
IMonoxxenue u arxkenue CoHIA B
lNanaktuxe. ['anaktuku. Y€pHbie
JBIPBI B PAX TaJaKkTUK

59

Bcenennas. Pa3Oeranue rajaxkTHuk.
Teopust bospiioro B3peiBa.
PenukToBo€ M3yUYeHHE.
MeraranakTuka

60

Hepemennsie mpob6ieMbl aCTpOHOMUHT

61

KontponbHas padota «51eMeHTHI
ACTPOHOMMU M aCTPOPHUIUKI

62

Ananm3 x.p. O6001mamui ypok.
Ponb pusuku u actpoHOMUU B
9KOHOMHYECKOM, TEXHOJIOTHYSCKOM,
COLMAJILHOW M 3TUYECKOi chepax
JIEATEIIbHOCTH Y€JIOBEKA.

63

Ob6o06maromuit ypok. Posib u mecto
(U3UKU ¥ aCTPOHOMHH B




COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

Ob6o06maromuit ypok. Posb
¢u3nueckoit Teopuu B GOpMUPOBAHUN
npecTaBiIeHuit 0 GPU3NIECKOI
KapTHUHE MUpa

65

O6o06maromuii ypok. Mecto
(bu3MYEeCKON KapTHHBI MUpa B 001IeM
psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUIN O MIPUPOJIE

66

Pe3epBHbIil ypok. MarHutHoe noJe.
DNeKTpOMarHuTHas HHAYKIHS

67

Peseprubriit ypok. Ontuka. OCHOBBI
CIIeLIMAIbHON TEOPHUH
OTHOCHUTEITLHOCTH

68

Pezepnsrit ypok. KBantoBas ¢usnka.
DneMEeHTbl aCTPOHOMUU U
actpodusuku. ITOroBsIif TECT.

bubmoreka [JOK
https://m.edsoo.ru/ff0d178
4
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble nMpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOI MPOrPaMMBbI CPeTHET0 00IIEro 00pa3oBaHuUsI

10.1

JleMOHCTpHpOBaTh Ha TpUMEpax poidb W MecTo (U3UKH B
(hopMUPOBaHUM COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKOUN JEATEIbHOCTH

moaei

10.2

VY4uThIBaTh I'paHULIbl IPUMEHEHHUS U3YUYEHHBIX (QU3NYECKUX MOAEIEH:
MaTepuagbHas TOYKa, MHEpLHUalbHas CUCTEMa OTCU€Ta, aOCOIIOTHO
TBEPAOE TEJO, UACATBbHBIN I'a3; MOAEIN CTPOEHUS Ia30B, )KUIKOCTEN U
TBEPABIX Te€J, TOYEYHBIA JJIEKTPUYECKUH 3apsii — IpU pElIeHUU

(I)I/I3I/I‘-ICCKI/IX 3aga4

10.3

Pacno3naBath pusnueckue siBieHHs (IPOIECChI) U OOBSICHATh UX HA
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISIPHO-KHHETUYECKOH TeOopuu
CTPOGHHS BeIIeCTBA U  JJEKTPOJMHAMUKH: DPABHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHHE, CBOOOJHOE IaJeHHE
TEJ, JOBUXKEHHE 110 OKPY)KHOCTH, WHEPIHs, B3aUMOJIEHCTBUE Tell;
nuddys3usi, OpPOYHOBCKOE JABMIKEHHE, CTPOCHHUE IKHUAKOCTEH U
TBEPABIX  Tel, U3MEHeHHe o0béMa Teln TpuU  HarpeBaHUU
(oxmakieHnHn), TEIJIOBOE paBHOBECHE, HUCHApeHHe, KOHIeHcalus,
IUTaBJIGHWE, KPUCTAJUIM3AIMs, KWIIEHWE, BJIAXHOCTh BO3/AYyXa,
MOBBIIICHNE JAaBJICHUS Ta3a MMPU €r0 HAarPeBaHUU B 3aKPHITOM COCYIIE,
CBS3b MEXJIy IIapaMeTpaMH COCTOSHHS Ta3a B H30MpOIeccax;

QJICKTpU3aluA TCI, B3aHMOI[efICTBH€ 3apAaa0B

10.4

OnuceiBaTh MEXaHWYECKOE JBWXKEHME, UCNONb3ys (PU3NYecKHe
BEJIMYMHBL: KOOPJAMHATA, IIyTh, IIEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CWIa, WMIYJbC TeJla, KUHETUYECKass DHEpPIrus,
MOTEHLIMAJbHAsl DJHEpPrusi, MeXaHudeckas paboTa, MeXaHHYecKas
MOIITHOCTh; TIPY ONHMCAHUH MPABHIBHO TPAKTOBATH (PU3UUECKUI CMBICI
UCIOJb3YEMBIX BEIMYMH, UX OOO3HAYEHMsS M €IUHHIbI, HAXOIUTh
(bopMyIIBI, CBSI3BIBAIONINE JAHHYIO (PH3HUECKYIO BETUUUHY C JIPYTHMHU

BCINYHMHaAMH

10.5

OnuceiBaTh HN3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA T€II M TCIUIOBBIC




SIBJICHUS, HUCIOJIb3Ysl (U3MYecKue BEJIMYMHBL: JlaBlieHUE rasa,
TEMIIEpATypa, CpedHsAs KUHETHYeCcKas DHEpPrus XaoTU4YECKOro
IBIDKEHUS MOJIEKYJ, CpPEIHEKBaApaTHU4Has CKOPOCTb MOJIEKYI,
KOJMYECTBO  TEIUIOThI, BHYTPEHHSs d3Heprus, pabora rasa,
KO3 (UIMEHT TMOJEe3HOro JEHCTBUS TEMJIOBOIO JBUTaTess; IpHU
OIMCAaHUH MIPaBWIBHO TPaKTOBaTh buznyeckuit CMBICTI
UCHOJB3YEMBIX BEJIMYMH, MX OOO3HAUEHUS M EAMHHULBI, HaXOAWUTh
(hopMyJIbl, CBS3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEJIMUUHY C APYTUMHU

BCIIMYHUHAM

10.6

OnuceiBaTh M3y4YEHHBIE JJIEKTPUUECKUE CBOMCTBA BELIECTBA U
JNEKTpUYECKUE  sBJIEHUS  (MPOLIECCHI), MCMONb3ysl  (U3HUEcKue
BEJIMYMHBL:  DJJIEKTPUYECKHUH  3apsijl,  DJIEKTPUYECKoe  TOoJe€,
HanpspKEHHOCTh  TIOJIS, TOTEHIMAJ, pPa3HOCTh MOTEHIHUANIOB; TMpHU
ONMCaHUU MPABUIBHO TPAKTOBATh (PM3MUECKUH CMBICT HCIIOJIB3YEMbIX
BEJIMYMH, HUX OO0O3HaueHWs M E€JUHULBL, YKa3blBaTh (HOPMYJIBL,
CBSI3BIBAIOIIME  JAHHYIO  (U3UYECKYI0 BEIUYMHY C  JIPYTHMHU

BCINYHMHaAMH

10.7

aHAIM3UPOBaTh (U3NYECKUE TMPOLECChl U  SBJICHUS, HUCIHOIb3YS
¢u3nvecKkre 3aKOHBI M MPUHIUIBL: 3aKOH BCEMUPHOTO TArotenus, I, 11
u I 3akonsl HploTOHA, 3aKOH COXpaHEHHUsS] MEXAaHHUYECKOW SHEPrUH,
3aKOH COXpaHEHMs MMITyJIbCa, IPUHLUI CYNEPNO3ULINN CUJI, TPUHLIUII
paBHOIIPaBUSl MHEPLHUAIBHBIX CHUCTEM OTCYETA; MOJIEKYJSIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEILECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeIHEN KHHETHYECKON SHEPruu TEIJIOBOIO MABMXKEHUS MOJIEKYN C
aOCOJIIOTHOM TEMITepaTypoi, MEepBBIA 3aKOH TEPMOIAMHAMHUKH, 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOro 3apsiaa, 3akoH Kynona; mpu 3ToM
pasnuyath CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4ecKoe

BBIpaXEHHUE U yCJIOBUS (TPAHULIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC MPHUHIIMIIBI JIEHCTBUS MAIlMH, MPUOOPOB U
TEXHUYECKHUX YCTPOWCTB; pa3iuuyaTh YyCIOBUS UX 0€30macHoro

HCIIOJIBb30BaHUA B HOBCC,[[HCBHOI\/'I KHU3HHU

10.9

BBIMOTHATE SKCTIEPUMEHTBI 110 UCCIICIOBAHUIO (DU3HMUCCKHUX SBICHUN U
MIPOIIECCOB C UCIOJIB30BAHNUEM IPSIMBIX H KOCBEHHBIX U3MEPEHUH; IpH
5ToM (OopMyIHpOBaTh NpodieMy (3amady) M THIOTE3Y Y4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  HPEAJI0KEHHOTO

000py10BaHUs, IPOBOAUTH OIBIT U (HOPMYITUPOBATH BHIBOIBI

10.10

OCYH_IGCTBJ'IHTB npsAMbIC KW KOCBCHHBIC H3MCPCHHA (1)I/I3I/I‘ICCKI/IX

BEJIMYMH; IPU 3TOM BHIOMpATh ONTUMAJIbHBIN CIIOCOO H3MEpPEHUs U




HCIIOJB30BaTh U3BECCTHHIC METOIbI OLICHKU HOFpGHIHOCTefI I/ISMCpCHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3NYSCKUMHU BEIUYUHAMH C
WCIIOJIb30BAHUEM IMPSAMBIX H3MEPEHMM; IMPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCUPOBATh PpPE3yJbTAThl TOTYYCHHOW 3aBUCHMOCTH
(bu3MYeCKUX BETUYMH B BUAE TaOMUI U TpaduKOB, eJaTh BBHIBOJBI 110

pe3ysbTaTtaM UCClIe0BaHUS

10.12

CoOnromate mpaBwiia 0€30MAaCHOTO  TpyJda MpH  MPOBEACHUU
HCCIeIOBAaHUN B  paMKaX y4eOHOro OJKCIIEpUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOM M MPOEKTHOM AEATEIBHOCTH C HMCIOJIb30BAaHUEM

WM3MEPUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemate pacuérHple 3amauu ¢ SBHO 3aJaHHON (U3UYECKOW MOJENbBIO,
UCTIONB3Ysl (U3MYECKUE 3aKOHBI W TPUHIUIBI, HA OCHOBE aHaln3a
YCIOBHSL  3aJa4d  BHIOMpATh (U3UYECKYI0 MOJEIb, BBIACIATH
¢dusnyueckre BeNMWIUHBI U (HOPMYIIBI, HEOOXOAUMBIE TSl €€ peIleHus,
MIPOBOAMTH PAcu€Thl U OIEHUBATh PEATILHOCTH MOJYYEHHOTO 3HAUCHUS

(hbU3UIECKOI BETMIMHBI

10.14

Pemarp  kauecTBeHHBIC  3aJauu: BBICTpAaUBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKICHHUI C OMOpOil HAa M3y4YeHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/I‘-IGCKI/IG SIBJICHUS

10.15

Hcnonp3oBaTe MOpU  pelICHUMM YYEOHBIX 3aJad  COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOMCKA, CTPYKTYpHUpPOBaHMS,
UHTEpPOpPETallud M MPEJCTAaBICHUA Y4eOHOW M Hay4YyHO-TIOMYJISPHOM
nHGOpMAaLKY, TOJTYYEHHOW M3 Pa3IMUYHBIX MCTOUYHUKOB; KPUTHYECKU

aHAIM3UPOBATh NOITy4aeMyI0 HH(POPMAIHIO

10.16

[IpuBoaUTE HpUMEpBI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOILIECCOB OKPY’KAIOILIErO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUH

10.17

Hcnonp3oBaTh TeOpeTHYECKHE 3HAHUS TO (PU3MKE B TIOBCEIHEBHOM
YKU3HM 171 o0ecrieueHus: 0€30MacHOCTH MpU 00palieHuu ¢ mpudopamu
U TEXHUYECKUMHU YCTPOWCTBAMH, JJIsi COXPAHEHHUS 3JI0pPOBbI U

cOOIOICHHSI HOPM SKOJIOTMYECKOTO MOBEICHHUS B OKpPY Karolle cpene

10.18

PabGoTaTh B Tpynne C BBIMOTHEHUEM PA3THYHBIX COIUATBHBIX POJIEH,
IJIaHUPOBaTh  pabOTy  TpPyNIbl, PpalHMOHAJIBLHO  pacHpeleisTh
00sI3aHHOCTH Y ITUIAHUPOBATh JACSATEIbHOCTb B HECTAaHJIAPTHBIX
CUTyalMsIX, aJeKBaTHO OLICHMBATh BKJIAJl KaXJIOTO W3 Y4YaCTHUKOB

TPYIIIBI B pellIeHne paccMaTpUBaeMoi mpoodIeMbl




11 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble npeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ILHOI MPOrPaMMBbI CPeHET0 00IIEro 00pa3oBaHUsI

11.1

JleMOHCTpHpOBaTh Ha TMpUMEpax poidb W MeCTOo (U3HKH B
(hopMHUPOBaHMKM COBPEMEHHON HAy4YHOH KapTHHBI MHpa, B Pa3BUTHH
COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKON JEATEIbHOCTH

JrO/IeH, LIeJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTUHBI MUpPa

11.2

Y4uTHIBaTh TPAaHULBl IPUMEHEHUS U3YyUYEHHBIX (U3NYECKUX MOJEINEeH:
TOUCYHBIN AIEKTPUUECKUI 3apsij, sAepHas MOJEIb aTOMa, HyKJIOHHAs

MOACJIb aTOMHOTI'O sA[ipa IIpUu pCIICHUN (1)I/I3I/I‘IGCKI/IX 3aJa4

11.3

Pacnio3znaBath ¢usnueckue sBICHUS (MPoLECChl) U OOBSACHATH MX Ha
OCHOBE  3aKOHOB  DJIEKTPOAMHAMUKHM U  KBAaHTOBOM  (hUBHKHU:
UIEKTPUYECKasi NPOBOJUMOCTb, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JIenCTBUSA TOKa, B3aHUMOCHCTBHUE MarHuToB,
JIEKTPOMArHuTHasE HWHAYKLUS, J€HCTBUE MArHUTHOTO TIOJii Ha
MPOBOJHUK C TOKOM U JBWKYIIMHCS 3apsii, DJIEKTPOMAarHUTHBIC
KonebaHus U BOJHBI, MPSIMOJIMHEHHOE pacnpocTpaHEHHE CBeTa,
OTpakeHHe,  MpejomiieHue, HuHTepdepeHuus, audpakuus U
MOJISIpU3aLUsl CBETa, AMCIIEpCUsi cBeTa, (hOTOdNEKTpudeckuii 3¢pdexr
(boTtoapdexr), cBeTOBOE MaBieHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CHEKTpa aToMa BOAOPOAA, €CTECTBEHHAas W  MCKYCCTBEHHas

paauOaKTUBHOCTD

11.4

OnuceiBaTh W3YYCHHBIE CBOWCTBA  BeEMmECTBA  (DJICKTPHUYECKHE,
MarHuTHbIE, ONTHYECKUE, dIEKTPHUECKYIO TPOBOJAUMOCTh Pa3IUYHBIX
cpemn) W DJICKTPOMArHUTHBIC SBJICHHUSI (MPOIECCHI), HCIIONB3YS
(du3nuecKkne  BEIWYHMHBL:  DJJCKTPUYECKUH  3apsi, CWiIa  TOKa,
NEKTPUUYECKOE  HANPSHKCHHE,  DIIEKTPUYECKOE  COMPOTHBIICHUE,
pasHocth moteHimanos, JJIC, paboTa TOka, MHIYKIHUS MarHUTHOTO
monsg, cuia Awmmepa, cuia JlopeHla, WHAYKTUBHOCTh KAaTYIIKH,
SHEPrus AJIEKTPHUUYECKOTO W MArHUTHOTO TIOJICH, TEePHOJ M YacToTa
KojeOaHuil B KOeOaTeIbHOM KOHTYpE, 3aps/] U CHJIa TOKa B MPOLIECCe
TapMOHUYECKHUX  DJJCKTPOMAarHUTHBIX  KoOJIeOaHWH, dokycHoe
paccTosiHUE W ONTWYECKas CHWJIA JIMH3BI, MPH ONUCAHUHU TPABUIBHO
TPaKTOBAaTh (PU3UYECKHI CMBICT HCIONB3YEMbIX BEJIUYUH, HX
0003HAYCHHUS W EIWHMIBI; YKa3blBaTh (OPMYJIBI, CBS3BIBAIOIINE

JTaHHYIO (PU3HUYECKYIO BETMUUHY C IPYTUMHU BeTMYHHAMHU




11.5

OnuceiBaTh U3YYEHHBIC KBAHTOBBIC SIBIICHUS M MPOILIECCHI, UCIIOIB3YSI
(¢u3nYecKue BENTUYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, IJUHA
BOJHBl W YacTOTa CBETA, SHEPTrUs U UMIYJIbC (OTOHA, MEPUOJ
nojypacnajaa, OSHEpPrusi CBSI3U AaTOMHBIX sJiep; MpU ONHCAHUU
MPaBUJIBHO TPAKTOBATh (PU3MUYECKHUI CMBICI UCIOJIBb3YEMbIX BEIUYUH,
WX 00O03HAYCHHS W CAMHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIIUE
JaHHYI0 (PU3WYECKYIO BEJIUYHUHY C APYTUMHU BEIMYUHAMU, BBIYUCIATH

3HaYeHUE (PU3NUECKON BETUINHBI

11.6

AnanusupoBaTh (U3MYECKHE TPOLECCHl W  SBICHHSA, HCHOJb3YS
¢u3nueckue 3aKOHBI M OpUHOUOBL  3akoH Owma,  3aKOHBI
MOCTIEIOBATEIBHOTO W TApaUICIbHOTO COCIMHEHUS! IPOBOJIHUKOB,
3akoH Jlxoynsa — JleHna, 3aKOH 3J€KTPOMAarHUTHOW MHAYKLUH, 3aKOH
MPSIMOJIMHEHHOTO PacIpOCTPaHEHUs CBETa, 3aKOHBI OTPAKCHHS CBETa,
3aKOHBl  IIPEJIOMJIEHUS  CB€Ta, ypaBHEHUE OWHIUTEHHa  Ad
dboTodrdderra, 3aKOH COXpAHCHHUS DSHEPruH, 3aKOH COXPaHCHHS
UMIyJIbCA, 3aKOH COXPAaHEHUS DJIEKTPUUYECKOTO 3apsia, 3aKOH
COXpaHEHHUsi  MaccoBOro  4mcia, mocTynatel bopa, 3akoH
paZMOaKTUBHOTO paclaza; WpH OSTOM pa3indyaTrh CIOBECHYIO
(OpMyIMPOBKY 3aKOHA, €Tr0 MaTeMaTUYECKOE BBIPAKEHHE U yCIOBUS

(TpaHuIIBEI, 00TACTH) TPUMEHUMOCTH

11.7

OHpGI[GJISITB HalpaBJICHUC BCKTOPAa HWHAYKIUMW MArduTHOIO I10JIA

IIpOBOAHHKA C TOKOM, CHUJIbL AMnepa X CHUJIBI HopeHua

11.8

CtpouTh # ONHUCHIBATH H300pa)XEHUE, CO3/1aBa€MOE  IIJIOCKUM

3€pKaJiOM, TOHKOW JIMH301

11.9

BBINONMHATE SKCIEPUMEHTHI 110 UCCIICTOBAHUIO (PHU3UUECKUX SIBICHUH H
MIPOLIECCOB C MCIIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPECHUI; TIPU
3ToM (QopmynaupoBaTh MpodieMy (3a7ady) W THUIOTE3y Y4eOHOro
OKCIEpUMEHTa,  COOMpaTh  YCTaHOBKY W3  MPEIJIOKEHHOTO

000pyI0BaHUs, IPOBOAUTH OMBIT U (HOPMYITUPOBATH BHIBOIBI

11.10

OcymiecTBiATh TpsIMbIE M KOCBEHHbIE HU3MEpeHUs (PU3MUeCKHX
BEJIMYMH; TP 3TOM BBIOMPATh ONTHMAJBHBIN CrOCO0 M3MEpeHUs U

HCIIOJBb30BaTh NU3BCCTHBHIC MCTO/IbI OLICHKU HOFpCI.HHOCTGfI H3MepeHHI>i

11.11

HccnenoBath 3aBUCUMOCTH (PU3WYECKUX BEIMYMH C HCIOJIb30BAHHEM
NpSMBIX ~M3MEPEHUN; TpPU OITOM KOHCTPYUpPOBaThb YCTaHOBKY,
(¢bukcupoBaTh pe3yJbTaThl IMOJTYYEHHONH 3aBUCHUMOCTH (PU3UUECKHX
BEJIMYMH B BUJE TAaOIUL U TpauKOB, JE€JIaTh BHIBOABI 110 PE3YJIbTaTaM

HUCCIICIOBAaHUA

11.12

CoOmtomaTe mpaBuia 0Oe30mMacHOro0 Tpyda TpH  MPOBEICHUU




ucciIeOBaHUH B paMKax ydeOHOro SKCIEPUMEHTa, Y4eOHO-
HCCIEN0BAaTENbCKON U IIPOEKTHOM AEATEIBHOCTH C MCIOJIb30BaHUEM

U3MEPUTENIBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PyAOBAHUS

11.13

Pemate pacuérHble 3aa4M C SIBHO 33JaHHON (DU3NYECKON MOJENbIO,
UCHONb3ysd (U3MUECKUE 3aKOHbl M TNPHUHIMIIBI;, HA OCHOBE aHajIM3a
YyCJI0BUA 3aJa4uu BI)I6I/IpaTB (1)I/I3I/I‘I€CKYIO MOACIb, BBIACIATH
¢u3nyeckre BETUUMHBI U (OPMYIIbI, HEOOXOUMBIE ISl €€ peleHHUs,
IIPOBOJIUTH PACUYETHI U OLIEHUBATH PEAILHOCTh MOJIyY€HHOI'O 3HAYCHUS

(bu3HUeCKOil BEITMINHBI

11.14

Pemars Ka4eCTBECHHbIE 3aa4H: BBICTPaNBaTh JIOTUYECKHU
HEMPOTUBOPEUUBYIO LEMOYKY PACCYKIACHUW C OMOPOM HA U3YUYCHHbBIC

3aKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/IIICCKI/IC SBJICHUA

11.15

Hcnonp3oBaTe @HpH  pelICeHMM Y4eOHBIX 3aJad  COBPEMEHHBIE
WH(POPMALIMOHHBIE TEXHOJOTHH JUIS TIOMCKA, CTPYKTYpHUPOBAHMUS,
UHTEpHpeTalud M MpPEeJCTaBICHUS Y4eOHOM M Hay4yHO-IOMYJISPHOM
nH(pOpMaLMY, MOJYYEHHON M3 Pa3IMYHbIX MCTOYHUKOB; KPUTHUYECKU

AHAJIU3UPOBATH IMOJTYyYaCMYIO I/IH(I)OpMaI_II/IIO

11.16

OOBSCHATh NMPUHIUIBI ACHCTBUS MalIUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3n4aTh YCIOBHS HX O€30MacHOr0 WCIIOJIb30BAaHUS B

MOBCEIHEBHOM KM3HU

11.17

[IpuBoauTe mpHUMephl BKJIaJa POCCUHCKUX U 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYIKAIOIIETO

Mupa, B pa3BUTUC TCXHUKH U TEXHOJIOTHI

11.18

Hcnonp3oBaTth TeopeTHUECKUE 3HAHUS MO (U3UKE B IOBCEAHEBHOM
KHU3HM JUIs1 oOecriedeHus: 6e30MacHOCTH NPH OOpaIlleHuu ¢ IpubopaMu
U TEXHHWYECKUMH YCTPOWCTBAMHM, JJISI COXPAHEHUS 3I0POBBS H

COOIOICHUS] HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPY KaIOIIEeH cpee

11.19

PaGortath B rpymie ¢ BBIIOJTHEHHEM DPA3IUYHBIX COLMATBHBIX POJIEH,
IUIAaHUPOBaTh ~ paboOTy  TPYMIbI,  palMOHAJIBLHO  pacHpeieliiTh
00s3aHHOCTH ¥ TUIAHUPOBATh JESATETBHOCTH B  HECTAHAAPTHHIX
CUTyalusiX, AaJE€KBAaTHO OIIEHWBATh BKJIAJ KaXXIOr0 W3 YYaCTHUKOB

IPYIIIBI B PELLICHUE pacCMaTpUBaeMOi MPOOIeMBbI




HHPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon
pasaed
a

Kon nposepsiemoro
JJ1eMeHTa

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TIO3HAHN A

1.1

O®uszuka — Hayka o npupozae. Hayunsle
METOABI ITO3HAHUSI OKpYKarouero mupa. Poip
JKCIIEpUMEHTa W TEOpUHM B  IIpoLecce

MO3HAHUS NPUPOJbL. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue (GU3NYECKUX SIBICHUH U
npoueccoB. Hayunbie runoressl. Gusnueckue
3aKOHbI U TEOpHH. ['paHUIBI NPUMEHUMOCTH
buznyeckux 3aKOHOB. [TpuHuun
coorBercTBUs. Ponmp u Mecro Qu3MKH B
hopmMupoBaHUHN COBPEMEHHOM Hay4YyHOU
KapTHUHBI MUpa, B IIPAKTUYECKON

NeITEeIbHOCTH JII0IEH

MEXAHHKA

2.1

##HPart#KTHEMATHUKA

2.1.1

Mexanudueckoe aBrkeHue. OTHOCUTEILHOCTD
MeXaHnyeckoro aBrmkeHus. CucreMa oTcyéra.

Tpaexropus

[lepemenienue, CKOpOCTh (CpedHssi CKOPOCTb,
MIHOBEHHAass  CKOpPOCTb) M YCKOPEHHE
MaTepUaIbHOW TOYKM, UX IMPOEKUHMH Ha OCU
CHUCTEMBI KOOpJUHAT. Crnoxenune

MIEPEMELICHUN U CIIOKEHUE CKOPOCTEH

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
MPAMOJIMHEITHOE JIBH>KCHUE. I'padpuknu
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,

YCKOpEHHUS, MyTH " MepeMenIeHus




MaTepHaHbHOﬁ TOYKH OT BPECMCHHA

CBoOoaHoe mageHue. Y CKOpeHue cBoOOOTHOTO

naacHus

KpuBonunueiinoe nBwxkeHue. PaBHOMepHOe
JNBIKEHNE  MaTEepUAJIBHOW  TOYKH IO
OKPY)KHOCTH. YTIJIOBas CKOpPOCTb, JIMHEHHas
CKOPOCTb. Ilepuon U 4acToTa.

LleHTpOocTpeMuTeIbHOE YCKOPEHHE

Texnuueckue yCTpoiicTBa: CIHUIOMETP,
JBKEHUE CHApsIOB, IIEMHBIE U PEMEHHbIC

nepeaadn

[IpakTnueckue paboTHI. N3mepenue
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOLIEHUS] MEXJy MYTAMHU, MPOUIECHHBIMU
TE€JIOM  3a  IIOCJIEIOBAaTEIbHBIE  DPABHBIC
IIPOMEXKYTKH BPEMEHH IIPU PaBHOYCKOPEHHOM
IBVKCHUHM C HA4YaJIbHOM CKOPOCTBIO, PaBHOU
Hyo. V3ydyeHne ABUKEHUS IIApUKA B BA3KOU
xuakoctu.  M3ydeHwe — IBWKEHUSA — Telna,

6p0H.ICHH01" O TOPU3OHTAJIBHO

2.2

###Parf#H# IMUHAMUKA

221

[TpunIIMI OTHOCHUTEJIBHOCTH I'annnes.
ITepBriii 3akon HproToHa. WMHepuuanbHbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. [lpuHnun cynepno3uuun

CHUJlI

223

Bropoii 3akon HproToHa myisi MaTepuanbHOU
TOYKM B HWHEPUUAIBHOM cCHUCTEME OTCUETa
(UCO). Tperuir 3akon Herlorona s

MaTCPpHUAJIbHBIX TOYCK

224

3aKkoH BCCMUPHOI'O TATOTCHUA. Cuna TsOKeCTH.

IlepBas kocMuyeckas CKOpocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHus




CKOJBKEHUSI W  CHJla  TPEHUS  IOKOS.
Koaddunment tpenus. Cuna conpoTHUBICHUS

IIpU ABUXKCHUU TECJIAa B ) KUAKOCTU HUJIU Ira3e

2.2.7

[TocTynarenbHoe M BpamiaTebHOE JBUKECHUE

a0COJIFOTHO TBépI[Ol"O TCIIa

2.2.8

MOMEHT CHJIbl OTHOCUTEIBHO OCH BpAIlECHUS.
[Ineqo cunbl. YcnoBus paBHOBECHUS TBEPIOIO
tena B UCO

229

Texnandeckue YCTpOﬁCTBaZ INOAIINITHUKH,

ABHUKCHUC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuueckue paboThl. M3yuenue ABUKEHUS
Opycka TI0 HAKJIOHHOHW TUIOCKOCTH TIOJ
JIelicTBUEM HECKOJbKHUX cuil. McciemoBaHue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX
B aedopmupyemMoll TpyXKHHE M PE3UHOBOM
oOpas3iie, OT BENMMYUHBI WX JedopMaInu.
HccnenoBanue ycnoBuii paBHOBECHS TBEPIOTO

TCJ1a, UMCIOIICTO OCh BpalllCHUSA

23

##Par#H##3AKOHBI COXPAHEHN A B MEXAHUKE

NMnynec mMaTepuanbHOM TOYKH, CHUCTEMBI

2.3.1 MaTepualbHBIX TOYeK. MMMmynbc Cuiabl "
M3MEHEHHUE UMITyJIbCca Tella
3 3akoH coxpaHeHuss wummyiabca B HCO.
o PeakTuBHOE IBHKEHHUE
233 Pa6oTta cuibl
234 MOIIHOCTE CHJIIBI
535 Kunernueckasi s3Heprusi MaTepHabHONW TOUYKH.
o TeopeMa 0 KHHETHYECKOW SHEPTUH
[TorenmansHass sHeprud. [loTeHnManbHas
36 SHEPTHUS YOpyro nehopMUpPOBaHHON
o npykunbl. [loTeHIManbHash DSHEPrus Teia
BOJIM3H MMOBEPXHOCTH 3E€MJTH
2.3.7 IloTeHnmanbHBIE W HEMOTSHIIMANLHBIE CHIIEL.

CBs13b paGOTBI HCIIOTCHIUAJIBHBIX CHJI C




U3MCHCHHEM MEXaHUYIEeCKOM SHEPIrun
CHUCTCMbI TCII. 3aKkoH COXpaHCHHUA

MEXaHUYECKON IHEPTUU

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS
239 TexHuuecKkue yCTpONCTBA: JABUKEHUE DPaKeT,
o BOJOMET, KOIIEp, IPYKUHHBINA ITUCTOJIET
[Ipaktnyeckue paboTel. M3ydyeHue cBs3M
2310 CKOpPOCTEM Tel IMpH HEYNPYroM YyJaape.

I/ICCJ'IC,I[OBaHI/Ie CBA3HU pa6OT]E>I CHIJIBI C

U3MEHECHHEM MEXaHHMISCKOM OHCPIruu TCjia

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA

3.1

###Par###OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU

3.1.1

OcHOBHBIE TIOJIOKECHHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BpoyHoBckoe
nskenue. uddysus. Xapakrep IBIKEHUS U

BSaHMOHeﬁCTBHH YJacCcTHll BEIICCTBa

Mogaenu CTpoe€HMSI Ta30B, KUIAKOCTEH U
TBEPABIX TE U 00BICHEHUE CBOWCTB BEIIECTBA

Ha OCHOBE dTUX MoJeiIeH

Macca w™onekyn. KonudecTBo BermiecTsa.

[TocTostnuast ABoraapo

TermoBoe paBHOBecue. Temmeparypa U €€

m3mepenue. [lkana remnepatyp Llenbcus

Mopnens  uacanpbHOro  rasa. OcHoOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KHUHETUYECKOU

TEOpHHN UACAIBHOI'O ra3a

AOcoroTHas TeMIiepaTypa Kak Mepa cpeaHein
KMHETHYECKON HEPTruu TEIJIOBOTO JBUKEHUS

yactul rasa. [lIkama temneparyp KenbpBuna

VpaBuenne Kianeitpona — Mengeneesa.

3akoH JlanbToHa

I'a30BBIC 3aKOHEI. I/I30npoueccm B NACAJIbHOM
ra3¢ C IOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA:

M30TEpMa, U30X0pa, u306apa




Texanueckue YCTpOWCTBA: TEPMOMETP,

Oapometp

3.1.10

[IpakTnueckue paboThl. M3mepeHue Macchl
BO3/yXa B KJIaCCHOM KomHare. MccnenoBaHue
3aBHCHUMOCTH MEX]y apaMeTpaMu COCTOSHUS

pa3peKEHHOTrO ra3a

3.2

OCHOBbI TEPMOJIMHAMUWKN

3.2.1

TepmonnHamuueckas cucrema. BHyTpeHH:A
JHEPrusi TEPMOAMHAMMYECKOHM CHUCTEMBI U

CcocoObl €€ N3MEHEHUS

3.2.2

KomngectBo Temnotel U pabota. BHyTpeHHss

OHEPIYs OAHOATOMHOI'O HACAJTIBHOT'O ra3a

323

Buael Temmonepenauu: TEMIONPOBOIHOCTD,
KOHBEKLHUA, U3lydeHHe. TeruioéMKocTh Tena.
VneapHasg TEIIOEMKOCTHL BellecTBa. Pacuér

KOJIMYCCTBA TCTIJIOTHI IIPU TCIUIONCPCAAYC

324

IlepBblil 3aK0H TepMOaAUHAMUKU. [Ipumenenue
IIEPBOTO 3aKOHa TEPMOJIMHAMUKHA K
u3onpoueccam. I'papuueckass MHTEpIIpeTALUSL

paboThI Ta3a

3.2.5

TenmoBble MamuHbl. [IpuHIMOBL  AEHCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBaHus SHEPrUU
B TeIOBBIX MamuHaX. KoaddumueHt
none3sHoro  neWctBus  (mamee —  KIIJI)

teroBoil mammubl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoit 3aKOH TEPMOJAVHAMUKH.
HeoOpatumocTs mponeccoB B MPHPOJE.
Tennossle JBUTATEIH. OKOJIOTHYECKHE

POOJIEMBI TETIJIOIHEPTreTUKU

3.2.7

Texanueckue YCTpOWCTBA: JBUTaTEllb
BHYTPEHHETO cropasus, OBITOBOI

XOJIOAUJIbHUK, KOHAUITUOHCD

3.2.8

[IpakTuueckue pabotsl. 3mMepenue yneiabHOU

TEIUIOEMKOCTH

33

#i#HParfi## AT PETATHBIE COCTOSAHMA BEILECBA. ®A30BbIE




[NEPEXO/IbI

3.3.1

ITapoo6pa3oBanne u koHaeHCanus. Vcapenne
u KUIICHUE. VY nenbHas TEIJI0Ta
napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEPATYPBI

KHUIICHHA OT JaBJICHUSA

332

AOCONIOTHAE M OTHOCHUTENbHAS BIIAXKHOCTH

Bo3ayxa. HacelmenHslii map

3.33

TBépaoe TEJIO. Kpucrannuueckue u
amopdHble Tena. AHU3OTPONHS  CBOWCTB
KpHUCTaJlJIOB. >KI/II[KI/IG KpuCTaJlJIbl.

CoBpeMEeHHbIE MaTepHUaIbI

334

[lnaBnenne u KpuctayMzanus. Y aenbHas

teruiorta maBneHus. Cyonumanus

335

VYpaBHeHuUe TEII0BOro OanaHca

3.3.6

TexHudeckue yCTpOMCTBA: TUTPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTMH
IIOJIy4YEHUSI COBPEMEHHBIX MATEPHUAIIOB, B TOM

YHUCJIC HAHOMATECPHAJIO0B, 1 HAHOTCXHOJIOTMH

3.3.7

[IpakTnueckue paboTHI. N3mepenune

BJIA’JKHOCTH BO3yXa

SJIEKTPOAMHAMUKA

4.1

###HPar#t## I JIEKTPOCTATUKA

4.1.1

Onekrpuzanus Ten. JNeKTpudeckui 3apsia. JlBa

BUAA SJICKTPHUYCCKUX 3aps10B

HpOBOI[HI/IKI/I, JUDJICKTPUKHU n

IIOJIYIIPOBOIHUKHU

4.1.3

3aKkoH COXPAaHCHUS SJICKTPUUICCKOI'O 3apdaaa

4.1.4

B3aumogeiictBue 3apsanoB. 3akon Kynona

DnekTpuyeckoe  IoJIe. HanpsokéHHocTs
ANEKTPUIECKOTO TOJIS. [MpuHIMD
cynepno3uiuu.  JIuHUM ~ HanpsHKEHHOCTH

SJICKTPHUYECCKOTI'O ITOJIA

Pabora cun QJICKTPOCTATUYCCKOI'O  IIOJIA.

HOTCHI_[I/Ia.H. PazHocTh IIOTCHIINAJIOB




HpOBO}IHI/IKI/I U AUBJICKTPUKKW B IIOCTOAHHOM

4.1.7 aNeKTpudeckoM — moie.  JludnmexTpuueckas
IIPOHUIIAEMOCTh
DNeKTPOEMKOCTb. Konnencarop.
4.1.8 DNEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCAaTopa.
DHeprus 3apsHKEHHOT0 KOH/IEHCAaTopa
TexHudeckue  yCTpOMCTBA:  BIJIEKTPOCKOIL,
419 ANEKTPOMETpP, DJIEKTPOCTATUYECKasl 3alluTa,
o 3a3eMJICHHE BJIEKTPONPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYWHBIN ITPUHTED
4110 [IpakTnueckue paboTHI. N3mepenune

3J'ICKTp0éMKOCTI/I KOHACHCATOpa

4.2

HHPart##IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJIAX

VcaoBus CymIeCTBOBaHUA IIOCTOSAHHOI'O

4.2.1 AIEKTpUUecKoro Toka. Microunuku Toka. Cuia
ToKa. [TocTOosIHHBIN TOK
4.2.2 Hamnpspxenune. 3akon Oma i1 y9acTka 1enu
423 DJIEKTPUYECKOE COMPOTUBJIEHUE. Y IETBHOE
o COIIPOTHBIIEHUE BEILIECTBA
424 [TocnenoBarenpHOE, napajieJbHOE,
o CMEIIIaHHOE COEAMHEHNE TPOBOIHUKOB
Pabota anexTpuueckoro Toka. 3akoH J[koyss
4.2.5
— Jlenua
4.2.6 MOoIHOCTb 31EKTPUYECKOTO TOKA
anekTponBkymas cuna (ganee — JJC) u
427 BHYTpPEHHEE COMPOTUBIIEHUE UCTOYHHKA TOKA.
o 3akon Oma I TONHOM  (3aMKHYTOM)
anekTpudeckoil nenu. Koporkoe 3ambikanue
DneKTpoHHas MIPOBOJIUMOCTH TBEPIBIX
428 METaJUIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
o METaJlJIOB oT TEMIIEPATYPBI.
CBepXmpoBOIUMOCTD
4.2.9 OnekTpuueckuii TOK B Bakyyme. CBolicTBa




JJIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS
MIPOBOJIUMOCTh TOJYIIPOBOAHUKOB. CBOHCTBA

p-n nepexoja. [lonynpoBogHuKoBbIE TPUOOPEI

4.2.11

DOneKTpuyeckuif  TOK B DJIEKTPOJIUTAX.
ONEKTPOIUTHYECKAS JUCCOLMALU.

DNeKTpon3

4.2.12

DNeKTPUYECKUMA TOK B rasax.
CaMOCTOATEIbHLIA M HECAMOCTOSTEIbHBIN
pa3psn. PaznuuHble THIBI CaAMOCTOSITEIIBHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHuueckue yCTpOMCTBA: aMIiepMeTp,
BOJITMETP,  pEOCTaT, MCTOYHUKH  TOKa,
3JIEKTPOHArpEBATEIbHBIE puoopHI,
3JIEKTPOOCBETUTENbHBIE IPUOOPHI, TEPMOMETP
COTIPOTHBIIEHUS, BaKyyMHBII IO,
TEPMHUCTOPBI u dboTope3ncTopsl,

HOHprOBO[[HI/IKOBblf/'I JU0a, raJlbBaHHUKa

4.2.14

[IpakTueckue paboTHI. N3yuenne
CMEILIAaHHOTO COEMHEHHS PE3UCTOPOB.

N3mepenne OJIC UCTOYHMKA TOKa M €ro
BHYTpEHHEro conpotusienus. HaOmtonenue

QJICKTPOJIN3a

11 KVIACC

Kon
pazaen
a

Koanposepsiemoro
3jeMeHTa

IIpoBepsiemble 31eMeHTHI COAEPKAHUS

SJIEKTPOAMHAMUKA

4.3

#HHParH#MAT HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAY KN A

43.1

IlocrostnHBIE MarHuThbl. B3amMmoneiicTBue

IIOCTOSHHBIX MarHuToOB

432

MaruutHoe mone. BekTop MarHuTHOU




nHaykuy.  [IpuHiun — cyneprno3uuuu.
Jlunun marnutHOM uwHAyKuuu. Kaptuna
JIMHUMA  MAarHuTHOW  MHAYKUUMHA  TOJA

IHOCTOSAHHBIX MarHuTOB

MarHutHoe T0JI€ MPOBOJHUKA C TOKOM.
KapTuna nuHMIl 1OJS JUIMHHOTO MPSIMOTO

IMPOBOAHHMKAa MW 3aMKHYTOI'0 KOJIBLIEBOI'O

#3-3 MIPOBOJIHUKA, KAaTYIIKH C TOKOM. OmbIT
Opcrena. BzaumoeiicTBiue NpoBOJIHUKOB C
TOKOM
434 Cuna Amnepa, €€ MOZlyJIb U HallpaBJICHUE
Cuna JlopeHua, e€ MOAyJb U HalpaBJICHUE.
JBm>keHre  3apsOKEHHOW  YacTUIbl B
433 OJTHOPOJIHOM MarHutHoMm nmone. Pabota
cunel JIopeHna
4.3.6 SBneHue MEKTPOMArHUTHON MHAYKITUU
437 [Torok BeKTOpa MArHUTHON UHIYKIIMHU
O/1C uaaykmuu. 3aKOH JIEKTPOMarHUTHON
438 unaykuuu Papanes
BuxpeBoe »anexrpuueckoe mose. IJIC
WHIYKIIMA B TIPOBOJHUKE, JBIDKYIIEMCS
439 MOCTyNaTeNbHO B OJJHOPOTHOM MarHUTHOM
nosie
4.3.10 [IpaBumno Jlenma
NHnyKTUBHOCTH. SIBIIEHME CaMOMHIYKIUH.
4311 O/1C camouHyKunu
DHeprusi MarHUTHOTO TMOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 DJIEKTPOMAarHUTHOE TT0JIE
TexHudeckne  yCTpOWCTBA:  ITOCTOSIHHBIE
MarHuThbl, AJIEKTPOMArHUTHI,
4.3.14
AJIEKTPOBUTATEb, YCKOPHUTEIH
AIIEMEHTApHBIX YaCTHLI, MHIYKIIMOHHAS [1€Yb
4.3.15 [IpakTuyeckue paboTHI. N3yuenue




MarHMUTHOTO TOJI1 KaTyIIKHU C TOKOM.
HccnenoBanue JeMcTBUS  HOCTOSIHHOTO
Mar"ura Ha paMKy ¢ TokoM. MccrnenoBanue

SABJICHUS BHCKTpOMaFHI/ITHOﬁ HHAYKIOUA

KOJIEBAHMA 1 BOJIHBI

5.1

#HHPar#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE KOJIEBAHU S

5.1.1

Komnebarenpuast cucrema. CBoOOmHBIE
koneOanusi. [apMoHuyeckue KosieOaHuUs.
[lepuon, wyacrora, ammauTyna u ¢asa

KoJiebaHuil

[IpyxvHHBI MasTHUK. MaTeMaTuyecKkuu

MasiITHHUK

YpaBHEHHE TapMOHUYECKHX KOJICOAHHIA.
Kunemaruueckoe u OUHAMHUUECKOEe

OIIMCaHue K0je0aTeILHOrO JABHKCHUA

[IpeBpamenue SHEPIruu npu
TAQPMOHHYECKUX  KOJICOAHUSX. Cssi3b
aAMIUTUTYIBI KoJeOaHui HUCXOTHOU
BEJIMYMHBI C aMIUTUTyJaMU KoyeOaHuil e

CKOPOCTH U YCKOPEHUS

Konebarenbubiii  koHTYp.  CBOOOAHBIE
3JIEKTPOMAarHUTHbIE KoJIeOaHus B
UIeAIbHOM  KOJIe0aTeJIbHOM  KOHTYpE.
AHanoruss MeXJIy MEXaHHYEeCKUMH U
AJIEKTPOMarHUTHBIMU KOJICOAHUSIMHU.

®opmyna Tomcona

3aKOH COXpaHEHHsI SHEPTruu B UACATHLHOM

KoJIe0aTeIbHOM KOHTYPpC

BLIHy)K,Z[eHHbIG MeXaHNYECKHE KOJIeOaHMusl.
Pe3onanc. Pe3onancnas KpuBasl.
BoinyxeHHbBIE JJIEKTPOMAarHUTHBIE

KoJicOaHUsI.

[lepemennbiit  Tok.  CuHYycOUTAIBbHBIN

HepeMeHHLIﬁ TOK.

MoOIIHOCTb IICPEMCHHOT'O TOKaA.




AMIUINTYJHOE W JEHWCTBYIOIEE 3HAYCHHUE

CHJIbI TOKA U HAITPSXKCHUA

5.1.10

Tpanchopmarop. [IpousBoacTso, nepemaya
U TNOTpeOIeHHEe 3JEKTPUUECKON SHEPruu.
DKOJIOTUUECKUE PUCKU MNPHU MPOU3BOJCTBE
ANEKTPUUECKON JSHEPTUMU. Kynbrypa
HCIIOJIb30BaHUs AIEKTPOIHEPT U B

HOBCEIHEBHON KU3HU

5.1.11

Texuuueckue ycTpoiicTtBa: ceiicmorpad,
AIEKTPUYECKUN 3BOHOK, JTIMHUA

QJICKTpOoIIepcaav

5.1.12

[Tpaktnyeckue pabotel. HccnenoBanue
3aBUCHUMOCTH MepHoja MajblX KosieOaHuil
rpy3a Ha HUTH OT JUIMHBI HUTH U MAaccChl
rpy3a. MccnenoBanue nepeMEHHOIO TOKa B
LEeNu U3 IOCIEI0BAaTEIBHO COCIUHEHHBIX

KOHJEHCATOpa, KaTyLIKHU U PE3UCTOpa
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##HPar#MEX AHNYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

Mexanuyeckue BOJIHBI, YCJIOBHS
pacnpoctpanenus. Ilepuon.  CkopocTb
pacmpocTpaHeHUss W JJIMHA  BOJIHBIL.

HonepeqHHe " IPpOAOJIbHBIC BOJTHEI

522

##Par### nrepbepenius u audpaxiys

MEXaHUYCCKUX BOJH

523

3ByK. CkopoCTh 3ByKa. I'pOMKOCTH 3BYyKa.

BricoTa Tona. TemOp 3ByKa

524

DJIEKTPOMarHuTHHIE  BOJIHBL. Y CIIOBUS
U3IIy4eHUs]  JJEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenTtanus Bexktopos E, B u v

B SHGKTPOMaFHHTHOﬁ BOJIHC B BAKyyM€

525

CBoiicTBa  DIJNEKTPOMArHUTHBIX  BOJIH:
OTpa)kKeHUE, IPEJOMIICHUE, MOJsSpU3aLus,
mubpaxius, uHTephepeHnus. CKOpocTh

SJICKTPOMAIrHUTHBIX BOJIH

526

[Ixana JIEKTPOMAarHUTHBIX BOJIH.




HpI/IMeHeHI/IC OJICKTPOMArduTHBIX BOJIH B

TEXHHKE U OBITY

5.2.7

[TpyHUMIIBI PAagMOCBA3UM U TEJIEBUJICHUS.
Pannonokanus. DNeKTpOMarHuTHOE

3arpsi3HEHUE OKPY KaIOIIEH cpeibl

528

TexHuyecKkue yCTpOMCTBAa: MY3bIKaJIbHBIE
WHCTPYMEHTBHI, YJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIHLUHE,
panap, pPaguoONpUEMHIUK, TEJIEBU30D,

anTeHHa, tenedon, CBY-neun

53

##HHPariH#OIITUKA

5.3.1

[IpsiMmonuHeitHOE pacnpoCTpaHEHUE CBETa

B OJIHOpOJHOU cpene. JIyu cBera

532

OtpaxkeHre cBeTa. 3aKOHBI OTPAXKEHUS
ceera. [loctpoeHne n300pakeHNi B IIIOCKOM

3epKasie

533

Ilpenomnenue cBeta. 3aKOHbI IPEIOMIICHUS
cBeTa. AGCOIOTHBIH MoKa3aTelb

MMPCIOMJIICHUA

534

IomHoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHbIil yroy IMOJHOTO BHYTPEHHETO

OTPaXXCHUA

535

Hucnepcust  cBera. CiOXHBIM  COCTaB

oenoro cera. Llser

53.6

CobOuparone M pacceuBaronue JWH3BI.
Tonkas nuH3a. DOKYyCHOE pacCCTOSHHUE U
OoInTU4YCcCKas cuiia TOHKOU JIMH3HI.
[TocTpoeHnne n300pakeHU B COOMPAIOIITUX
U pacceuBalmMx JauH3ax. Popmyna
TOHKOM JHH3BL. YBEIMYCHHE, JaBacMOeC

JIMH301

5.3.7

Hpe,Z[CJ'IBI MPUMCHUMOCTHU FCOMCTpH‘leCKOﬁ

OIITUKH

5.3.8

Wnrtepdepeniuss  cBera.  KorepeHTHble

NCTOYHUKH. YcaoBus Ha6JHO,[[€HI/I$I




MaKCUMyMOB " MHUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTHUHE OT JABYX

CI/IH(l)a?;HBIX KOI¢pCHTHBIX HCTOYHUKOB

Hudpakums CBETA. JudpakimonHas

pCI_HéTKa. VcnoBue Ha6J'IIOI[eHI/I$I T'JIaBHBIX

5.39 MaKCHMYMOB npu NaJICHAN
MOHOXPOMaTH4ECKOT O cBeTa Ha
TUGPAKIIUOHHYIO PEIETKY
5.3.10 [Tonsipusanus cBera
TexHudeckue yCTpOMCTBA: OYKH, JIyIia,
doroanmnapar, NPOEKIMOHHBIN ammapar,
5.3.11 MHKPOCKOIIL, TEJIECKOII, BOJIOKOHHAs
OITHKA, T pakMOHHAs pelérka,
MOJISIPOU
IIpaxTueckue paboTHI. H3smepenue
5310 nokasarens npenomienus. MccnenoBanue

CBOWCTB  W300paXeHMH B  JIMH3aX.

HaGmoienue nucnepcun cBeta

BJIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panHunl NPUMEHUMOCTH KJIaCCHYECKOM
MEXaHUKH. [TocTynatel TEOPUHU
OTHOCHUTEJIbHOCTH: MHBapUaHTHOCTh
MOAYJSL CKOPOCTH CBE€Ta B BaKyyMe,

MMPUHIUIT OTHOCHUTCIIBHOCTH OnHImTEeiHA

6.2

OTHOCUTEIIFHOCTD OOTHOBPEMCHHOCTH.
3aMeJIJ'IeHI/Ie BpEMCHM U  COKpaAIICHUEC

JUTMHBI

6.3

3HepFI/I$I " UMITYJIbC CBO6OI[HOI>1 JaCTHUIIbI

6.4

CBs3b Macchl C DHEpPIrUedl W HMIYJIbCOM
CBOOOJHOM YacTUIbl. OHEprusi IMOKOA

CBOOOIHON YaCTULIBI

KBAHTOBAA ®U3UKA

7.1

###Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. PopMmyna I1nanka cBsi3u 3HEprun




¢oToHA C ero 4YactoTol. ODHeprus Hu

UMIyIbC (OTOHA

OtkpeiTHe U HccaenoBanue Gporodddexra.

OTIIBITEI AT. Croerosa. 3aKOHBI

dboTtorpdekra

YpaBHeHuE OHHIITENHA I
dororddexra. «Kpacnas TpaHUIa

dboTtorpdekra

7.1.4

Jasnenue cBera. OnbiTel [1.H. JIeOenena

7.1.5

XUMHYECKOe NeHICTBUE CBETA

7.1.6

TexHudecknue yCTpOWCTBA: (HOTOIIEMEHT,
doronaTumnk, COJTHEYHAS Oarapes,

CBETOIHO/I

7.2

CTPOEHME ATOMA

7.2.1

Mopens atroma Tomcona. OnbITEI
Pesepdopaa no uccnenoBaHuio CTPOCHUS

aToMa. HnaHeTapHa;I MOACIBb aTOMa

7.2.2

[Toctynater bopa. N3nyuenue U
norjomeHne (HOTOHOB IpH  Iepexoje
aTOMa C OJHOIO YpPOBHsS DJHEPrud Ha
npyroi. Buasl ciektpoB. CHekTp ypoBHEN

SHEPrUH aTOMa BOJOPO/Ia

7.2.3

BonHoBEIEe cBo¥icTBa 4YacTHll. BOJHEI ne
bponns. KopnyckynsipHo-BOIHOBOM
nyamusM.  Jludpakuus 3JIeKTpOHOB  Ha

KpucTajuiax

7.2.4

CnoHTanHOE U BBIHYKACHHOC H3JIYUCHHUC.

Y cTpoiicTBO U IPUHIUTT PAOOTHI Jlazepa

7.2.5

TexHU4YecKne YCTpOMCTBA: CHEKTPAIbHbBIN
aHanu3 (CMEKTPOCKOII), Jia3ep, KBAHTOBBII

KOMIIBIOTEP

7.2.6

[lpaktiueckue  paborsl.  HaOmonenune

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE A1PO




7.3.1

Metoapl HaOMIOAEHUS U pErucTpaluu

QJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PAgHMOAKTUBHOCTH.  ONBITHI
Pesepdopna mo ompeneneHH0 cocTaBa
paanoakTHBHOrO  m3iaydeHus. CBoiicTBa
anb(da-, 6eTa-, TaMMa-u3TydeHus. BrusHue

PaaAruOaKTUBHOCTH HaA JKUBBIC OPraHU3MBbI

7.3.3

OTkpbITHE  NOpPOTOHA U HEUTpOHA.
Hyxnonnas mopnens siapa leiizenbepra —
WBanenko. 3apsia sapa. MaccoBoe 4uciio

sanapa. N3oTomsl

7.3.4

Anbda-pacnan. ONEeKTPOHHBIN u
MO3UTPOHHBIH  Oera-pacnaj. INamma-
U3ITyYEHHUE. 3aKOH  paJAMOaKTUBHOIO

pacrmiaga

7.3.5

DHeprus CBA3M HyKJIOHOB B sifipe. S nepHble

cuibl. Jledext macchl sapa

7.3.6

HI[CPHBIG pe€aKuuu. I[eJ'ICHI/Ie U CHHTC3

saaep

7.3.7

SAnepHbiit peaxTop. TepmosinepHbIit
cuHre3. [IpoGieMbl M  NEPCHEKTHBBI
AJIEPHOM  DHEPreTUKU.  OKOJIOTMYECKUE

aCTeKThI SJCPHOMN SHEPreTUKU

7.3.8

OneMmeHTapHble  4dacTuipl.  OTKpbITHE
MO3UTPOHA. dyH/1aMEHTaJIbHbIE

B3aUMOJICUCTBUA

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETP,
Kamepa BwuibcoHa, suepHbIl peakTop,

aTomMHas bombOa

7.3.10

ITpaktnyeckue pabotel. MccnenoBanue
TPEKOB YaCTHIL (rmo TOTOBBIM

dororpadusim)

OJIEMEHTHBI ACTPOOU3UKU

8.1

Bun 3Bénmnoro neba. CosBesmusi, sipKue




3Bé3)11)1, IUTaHETHI, UX BUANMOC IBUXKCHUC

8.2

Comueuynass cucreMa. llmaHeTsl 3€MHOU
CPYIIIBL. Ilna”HeTBI-ruradThl Hu ux
CHYTHI/IKI/I, KapJ'II/IKOBI)IG IIJIAHCTHI. Manme

Tena CoTHEYHOH CUCTEMEI

8.3

Connue, d¢ortochepa u  armocdepa.

CoitHeyHast aKTUBHOCTD

8.4

Wctounuk sHeprun CosHua u 3B€371

8.5

3BE3ABI, WX OCHOBHBIE XapPAKTEPUCTUKH:
Macca, CBETUMOCTb, PaJHyC, TeMIlepaTypa,
150:¢ B3aMMOCBSI3b. unarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCTBY.
3BE3bI  IVIABHOH  IOCJIEAOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY A

3BE37] IJIaBHOM MOCIEA0BATEILHOCTH

8.6

###Par###BuyTpenHee cTpoeHue 3BE3.
CoBpeMeHHbIE IIPEJICTABIICHUS 0
NpoucXokaeHnu u sBomouuu ConHIa U

3BE3. DTanbl )KU3HU 3BE3]

8.7

Mneunsiii  Ilyte — Hama [anakrtuka.
CnupanbHas CTPYKTypa lNanaktukwu,
pacnpeneneHue  3BE31, rasa M [bUIN.
Ilonoxxeune wu gaBwxkenue ConHIla B
lanaktuke. Ilmockas wu  cdepuueckas

MHOJICUCTEMBI I aJlaKTUKU

8.8

Tumer ramakTuk. PaguoragakTwkpn U

KBa3apbl. YEpHBIE ABIPHI B SApaxX rajJakTHK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akon XaOOsa. PaszOeranue ranaxTHk.
Bospact u pamuyc BcenenHou, Teopus
bonpmioro B3peBa. Mogens  «ropsiaeu

Bcenennoit». PenukToBoe usiyueHue

8.10

MacmrabHass ~ cTpykTypa  BceneHHoil.
Meraranaktuka. Hepeménnbsie npoGiemsbl

aCTPOHOMHU
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METOANYECKHUE MATEPUAJIbBI V1A YUUTEJIA
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