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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usnke 0a30BOTO ypOBHS HAa YPOBHE CpPEIHEro OOIIETro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOXKEHHM W TpeOOBaHUN K pe3yibTaTam
OCBOGHHUSI OCHOBHOM 00pa3zoBaTENbHON mporpammbl, mpeacTtaBieHHbXx B OI'OC
COO, a Ttakxke c¢ yuétom (enepanpHOil paboueil MpPOrpaMMbl BOCIUTAHUS H
KOHILIETILIUK TpenojiaBaHus yuyeOHoro mnpenMera «®Dusuka» B 00pa3oBaTEbHbBIX
Opra"u3anusax Poccniickon denepanum, peAU3YIOIUX OCHOBHBIE
oOpa3oBaTeIbHbIE MPOTPAMMBI.

Copnepxanue mnporpamMmbl 10 (PHU3MKE HAOpaBlIeHO Ha (QopMuUpoBaHHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOy4varonuxcs 10—11 kimaccoB nmpu 00ydeHUH
ux (u3uKe Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOAXO0/A.
[Tporpamma no ¢pusuke coorBeTcTByeT TpedboBanusiM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METallpeIMETHBIM pe3yJibTaTaM OOydYeHUs, a TaKkKe
YUUTBHIBAET HEOOXOAUMOCTh pEaJU3alUU MEXIPEAMETHBIX CBs3eld (U3NKU C
€CTECTBEHHO-HAYYHBIMHU yUeOHBIMHU MpeaAMeTaMu. B Hel onpenemnstoTcsi OCHOBHBIE
1eIU U3y4eHus: PU3MKHU Ha YPOBHE CpeHEro o0IIero oopa3oBaHus, MIaHUPyEMbIE
pe3yabTaThl OCBOCHHUSI Kypca (PU3UKU: TUIHOCTHBIC, METalpeIMETHBIE, TPEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

 IUTAaHUPYEMBbIE pe3yibTaThl OCBOEHUS Kypca (u3uKu Ha 0a30BOM ypOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3yIbTATHI IO TOJIaM 00yUYEHUS;

. cojepkaHue yaeOHoro nmpeamera « Ou3nkay 1o rojaMm o0ydeHusl.

®du3rka Kak Hayka O Haubosee OOMMX 3aKOHAX NPHUPOAbI, BBICTYIAasl B
KayecTBE Y4eOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYIECTBEHHBINA BKIIAJ B CHCTEMY
3HaHWUM 00 okpyxarorieM mMupe. LlIkonbHbIN Kypce Pu3ukn — cucteMooOpa3yronmit
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIBbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE TIPOIECCOB U SIBJICHWHM, M3y4yaeMbIX XUMHUEH, OHOJOTHEH,
¢buznyeckoir reorpaduet W actpoHomuen. lcmonp3oBaHME U AKTUBHOE
npuMeHeHue  (QU3MYECKUX 3HAHMM  OMNpeAeNsieT XapakTep W pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B c(hpepe IHEPreTUKU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIYYCHHUS] HOBBIX MAaTEpPHAIIOB C 33/JIaHHBIMU CBOWCTBAMH W Jpyrux. M3ydenwue
(bU3MKKM BHOCUT OCHOBHOM BKJIaJl B (DOPMUPOBAHHUE €CTECTBEHHOHAYYHON KAPTHUHBI
Mupa oO0yyaroumxcsa, B (OPMUPOBAHHWE YMEHHM NPUMEHSATh HAYYHBIM METOA
MO3HAHUS NP BHINOJHEHUN UMHU YU4E€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca ¢pu3HKy 17151 ypOBHS CPEIHETO 00IIeT0 00pa30BaHUs MOI0KEH
PSAI UeH, KOTOpble MOKHO paccMaTpUBAaTh KaK MPUHIIMIIBI €r0 MOCTPOEHUS.



Hoes yenocmuocmu. B COOTBETCTBHUM C HEM KypC SBJISIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COACPKHUT MaTepHall U3 BCEX Pa3AeNoB (PU3UKHU, BKIIOYAECT KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanusayuu. B cooTBEeTCTBUM C HEWl MaTepuan Kypca (QHU3UKU
o0ObeaUHEH BOKPYr (¢u3nueckux Teopuil. Benymmm B Kypce sBIsgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpUHU, BEUIECTBE U
oJie.

Hoes eymanumapuzayuu. EE peanuzaunus MNOpeAnosaraéT HCHOJIb30BaHHUE
I'YMaHUTAPHOTO TOTEHIMaNIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
(bU3HUKY ¢ pa3BUTHEM OOIIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y HKOJIOTMYECKUMU MTPOOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc pusnku npeanonaraet 3HakOMCTBO
C IIMPOKUM KPYI'OM TEXHUYECKHUX U TEXHOJIOTMYECKUX IPUIIOKEHUN H3yUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oskonocuzayuu peanusyeTcsi TMOCPEICTBOM BBEACHUS 3JIEMEHTOB
coJiep KaHusl, TOCBAMIEHHBIX 3KOJOTUYECKUM ITPOOIeMaM COBPEMEHHOCTH, KOTOPHIE
CBSI3aHBI C PA3BUTHEM TEXHUKHU M TEXHOJIOTHMM, a Takxke 0O0CyXIeHus mnpoliem
palnoHaIbHOIO IPUPOIONOIB30BAHUS U KOJIOTMYECKON OE€30MaCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (U3MKM Ha YpPOBHE CPEIHEro oOILero
oOpa3oBaHus SBIAIOTCS (pu3nyeckue Teopuu ((popmMupoBaHHe MPEACTABICHHUA O
CTPYKTYpE MOCTPOCHUS (U3HUECKOU TEOPHUH, PO (PYHIAMEHTAIbHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX MIPEACTABICHUAX O IPUPOAE, TPAHULIAX IPUMEHUMOCTH
TEOPHA, ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTeMHO-AESTENbHOCTHBI NOAXO0J B Kypce (PU3MKH pealu3yercs Mpexie
BCEro 3a CYET OpraHu3alii SKCIEPUMEHTAJIbHOW NEATEIbHOCTH O00YyYaroIuXcs.
Jl1st 6a30BOro ypoBHS Kypca (PM3UKU — 3TO UCOJIB30BAHUE CUCTEMBI (PPOHTATIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U Ja00paTOPHBIX paboT, KOTOPHIE B pOrpamMme
no (gu3nuke oO0ObEIMHEHbl B OOUIMH CIHCOK YYEHHYECKUX MPAKTHUYECKUX padoT.
Brigenenue B yKa3aHHOM IiepeyHe JabopaTOpHbIX pabOT, MPOBOAUMBIX IS
KOHTPOJISL U OLIEHKH, OCYILECTBIISIETCS YYaCTHUKaMU 0Opa30BaTeNIbHOIO IMpollecca
UCXOJII U3 OCOOEHHOCTEW TUTAHMPOBAHWS W OCHaIeHus kabwHetra ¢usuku. [lpu
TOM O00ecrHeuynBaeTCsl OBJIAJIEHUE OOYyYalOIIMMHUCS YMEHHUSIMU TPOBOAUTH
KOCBEHHBIE HM3MEPEHHMsI, MCCIIECOBAHUSA 3aBUCUMOCTEH (IM3MUECKUX BEIUYHMH U
IIOCTAHOBKY OIIBITOB 10 ITPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHKE yAETSETCS PELICHUIO PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
[Tpu 3TOM A1 pacUETHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3a7]a4 C SIBHO 3a/1aHHOM
(u3MYECKON MOJENbI0, TMO3BOJISIIOIIME IMPUMEHSATh HM3YyUEHHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOTO paslesia Kypca, TaK U MHTErpUpys 3HAHUS U3



pa3HbIX paszienoB. i KaueCTBEHHBIX 3a]ay MPUOPUTETOM SIBIIAIOTCS 3aJlaHUs Ha
OOBSICHEHHE MPOTEKaHUs (U3MUECKUX SIBICHUH M MPOILIECCOB B OKPYKAIOIICH
KU3HM, TpeOyromue  BblOOpa  (usmyeckodl  Monmenu g CUTyalluu
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBHHu ¢ TpedboBaHussMu PI'OC COO k MaTeprasbHOTEXHUYECKOMY
oOecrieyeHnto0 yuyeOHOro mpoiiecca 0a30BbIi YpOBEHb Kypca (PU3UKU Ha YpPOBHE
cpemHero ooOmero 0o0pa3oBaHMS MTOJDKEH HM3Yy4aThCs B YCIOBHSAX MPEAMETHOTO
KaOuHeTa (PU3MKU WIM B YCJIOBHSX HHTETPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LMKIa. B kaOuHere (U3HKU NOKHO OBITh HEOOXOIUMOE
1abopatopHoe OOOpYyIOBAaHUE JMJIs BBIIOJHEHUS YKa3aHHBIX B IPOTpaMMe 10
(U3HUKE YUEHUYECKHUX MTPAKTUYECKUX PA0OT U IEMOHCTPAIMOHHOE 000PYI0BaHHUE.

JleMoHCcTpallMOHHOE  00OpyaoBaHHEe (OPMHUPYETCS B  COOTBETCTBHM C
OPUHIIAIIOM MUHUMAJIBHON JOCTaTOYHOCTH W 00ECIEeYMBAET TOCTAHOBKY
NEPEYUCIIEHHbIX B IMpOrpaMMe MO (U3MKE KIIOYEBBIX JEMOHCTpAaUUN IS
UCCIICIOBAaHMUSI ~M3YyYaeMbIX SBJICHMA ¥  MPOILECCOB, OMIHUPUYECKUX |
(GyHITaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe oOoOpynOBaHME JIsI YYEHUUECKUX MPAKTUYECKUX padoT
dopMupyeTcss B BUAEC TEMaTHMYECKHUX KOMIUIEKTOB M oOecreuMBaeTcs B pacuére
OJJHOTO KOMIUIEKTa Ha JABYX oOyuwaroumxcsa. TeMmaTuyeckue KOMIUIEKTHI
7a00paTopHOTO 000pYyIOBaHUSL AOJKHBI OBITH MOCTPOCHBI HAa KOMILIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IU(POBBIX NPUOOPOB, a TaKkKe KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUIL.

OCHOBHBIMHU TIEJIIMH U3y4CHUs] PU3UKHU B 0011eM 00pa30BaHUU SIBJISTFOTCS:

+ (dopMupoBaHHE WHTEpeca M CTPEMJICHUS OOYJarOMIMXCSd K HAYIHOMY
U3YYEHUIO TPUPOJbI, Pa3BUTHE HUX HHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

+ pa3BUTHUE MPEACTABICHUI 0 HAYYHOM METOJIe MO3HAHUA U (PopMHpOBaHUE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

+ (opMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUs OCHOB
CTPOCHHMSI MaTepUH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

« (dopMmupoBaHHE YMEHHUH OOBICHATH SBJICHUS C HCIOJIb30BAaHUEM
bu3nYECKUX 3HAHUIA U HAYYHBIX JT0KA3aTEIbCTB;

+ (opMupoBaHHE MPEACTABICHUN O ponu (UMUMKW AJI pa3BUTUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTmxeHne 3Tux 1enell o0ecrneunBaeTcs PEIIeHUEeM CIEeIyIOMMX 3a1ad B

npoliecce u3yyeHus Kypca GU3NKy Ha YpPOBHE CPEHEr0 00IIero o0pa3oBaHus:



« npuoOpeTeHne CUCTeMbl 3HaHUH 00 00IUX (HU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKJIIOYAas MEXaHUKY, MOJCKYISIpHYI0 (QHU3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

« (dopMupoBaHHE YMEHHUH TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OObsiCHeHUS (PU3NYECKUX SBICHUW B TPUPOAEC U Uil TMPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

« OCBOCHHE CIIOCOOOB pEIIEHUs pa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
dusznyeckoil Monenblo, 3alay, MOAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

« TOHMMaHuE€ (U3MYECKUX OCHOB M MPUHUUIIOB JAECUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJOTUYECKUX IPOLIECCOB, UX BIMSHUSA HA OKPYKAIOLLYIO
cpeny;

« OBJAJCHUE METOJAaMHU CaMOCTOSATEIBHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
(¢u3NYECKUX SKCIIEPUMEHTOB, aHAlW3a U HMHTEpHpeTanuu HHpopmauuu,
OIpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

+ CO3JIaHHE YCJIOBHMI JIsl pa3BUTHSl YMEHUN MPOEKTHO-HCCIIEI0BATENbCKOM,
TBOPYECKOU 1E€ATEIBHOCTH.

Ha wusydenune @u3uku (0a30BbI YpOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus otBoautTcsa 136 yacoB: B 10 kiacce — 68 dacoB (2 daca B Henen), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (u3uke MepedeHb J1abopaTopHBIX U
OPAKTUUECKUX padoT SBISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JEJIaeT BbIOOD
poBeleHNUsT J1a0OpaTopHbIX padOT M OMNBITOB € YYETOM HWHIUBUIYAIbHBIX

0COOEHHOCTEH 00yUarOIIUXCSl.
COJAEP)KAHUE OBYUYEHUS

10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

du3nka — Hayka o npupoze. Hayunbie MeTOAbI MO3HAHUS OKPYKAOIIETO
Mupa. Poip skciepuMeHTa 1 TEOpUH B IIPOLECCE NTO3HAHUS ITPUPOJIBI.
DKCHEpUMEHT B (PUBHKE.

MonenvpoBanue (uU3HUECKUX SIBIEHUN W IpolueccoB. HayuHble rumoTessbl.
dusnueckre 3aKOHbBI U TEOPUHU. ['paHULIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B GOPMUPOBAHUU COBPEMEHHON HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.



Jlemoncmpayuu
AHaJIOTOBbIE W HHUQPPOBBIE H3MEPHUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIC
JTATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKeHUE. OTHOCUTENBHOCTH MEXAHUYECKOrO JBHIKCHHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpOCTh (CpeiHssl CKOPOCTb, MTHOBEHHasi CKOPOCTh) HU
YCKOPEHHE MaTE€pUaIbHOW TOYKH, MX HPOEKIMHM HAa OCH CUCTEMBbl KOOPIMHAT.
Clio)keHue epeMEenICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEHOE ABMKEHUE. ['paduku
3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHUS, IyTH U
NIEPEMELICHNS MATEPUAIIBHON TOUKH OT BPEMEHMU.

CBoboaHOe nazieHre. Y CKOpeHHe CBOOOTHOTO MaICHUS.

KpuBonmHeHOE NBMKEHUE. J[BHKEHNE MAaTEpUaIbHON TOUKH IO OKPY>KHOCTH
C TOCTOSIHHOM MO MOJIYJI CKOPOCTBIO. YTJIOBasi CKOPOCTb, JJMHEWHAsI CKOPOCTb.
[Tepuon u wactora obparmieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHE: CIHUIOMETP,
JBUKEHUE CHAPSA0B, LIETTHbIE M pEMEHHBIE TIEpEIayuu.

Jlemoncmpayuu

Mopenb cuctemMbl OTCUETA, WIITIOCTPALMS KMHEMATHYECKUX XapaKTEPUCTUK
JIBYDKCHUS.

[Tpeobpa3zoBanue ABMKEHUIN C UCTIONIB30BAHUEM MTPOCTHIX MEXaHNU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peskeHHOM IIPOCTPAHCTBE.

Habmionenue aABMKeHUs Teda, OPOLIEHHOTO IMOJA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

H3mepenne yckopeHusi CBOOOIHOTO TaACHMUS.

HamnpaBneHnue ckopocTy IpH IBHKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHne HEpaBHOMEPHOI'O JABMKEHUS C LIEJIBIO ONpPEIEICHUs] MTHOBEHHOMN
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXKIY MyTSAMU, TPOUIEHHBIMH TEJIOM 32
MOCJIEA0BATENBHBIE PABHBIE IPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHUS IAPUKA B BI3KOM )KUIKOCTH.

N3ydenue ABM>XEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  [amunesa. IlepBeii  3axkoH  Hbrotoha.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [punuun cynepno3utiuu cui. Bropoii 3akon Hetotona aist
MaTepualibHON TOUKU. TpeTunii 3akoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Tsokectu. IlepBas kKocMmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokos, ckonbkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbKEHUS U cuia TpeHus nokos. KoadduimeHnt TpeHusl.
Cuiia conpOTUBIIEHU MPU JIBU>)KEHUU TEJa B AKUJIKOCTH WUIIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOE ABUKEHUE a0COMIOTHO TBEPAOTO TeEa.

MOMEHT CHJIBI OTHOCHUTENBHO OCU BpamieHus. llnedo cubl. Ycnosus
paBHOBECUs TBEPAOIO TeEA.

TexHu4eckrue yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHUE: MOIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuUu.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTHU OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka 1o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIiuH.

HccnenoBanue ycnoBUM paBHOBECUA TBEPAOrO TeENA, HMEIOIIETO OCh
BpAaIlCHUS.

Tema 3. 3akoHbl coOXpaneHus 6 MexaHuKe

NMnynbe MartepuanbHOM TOYKM (Telia), CHUCTEMbl MATEPHUAIbHBIX TOUEK.
NMnynbe CHITBI M1 UBMEHEHNUE UMITYJIbCA TEJIA. 3AKOH COXPAaHEHUs UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.



Kunernueckass sHeprust marepuasibHON TOuku. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[ToTennmansHas DHEPTHSL. [ToTeHumanbHast DHEPrus yIpyro
nedhopMupoBaHHOM NPy )UHBL [loTeHInanbHast SHEPTUs Tena BOIU3U MOBEPXHOCTH
3eMIIH.

[loTeHIMaIbHBIE W HENOTEHIMAJIBHBIE  CHJIBL CBs3p  pabOTHI
HEIMOTCHIUAIBHBIX CHJI C U3BMEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TElL.
3aKOH COXpaHEHUs] MEXaHUYECKOW SHEPIHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTpoMCTBa M IPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KOIIED,
IIPY>KUHHBIN [TUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEHUUATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

W3yyeHue aOCOJIOTHO HEYNpPYroro yjapa C HOMOLIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBsizu pabOThI CUJIBI ¢ UBMEHEHHUEM MEXaHUYECKOW IHEPTruu
TeJla Ha IIPUMEPE PaCTKEHUS PEZUHOBOIO KTy Ta.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA
Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOXKEHUSI MOJICKYISIPHO-KMHETUYECKON TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Hubdysus. Xapakrep ABUKEHUS W
B3aHUMOJECUCTBUS YaCTUIl BenlecrBa. MoJenu CTpOEHHS Ta30B, XKUIKOCTEW U
TBEPJBIX TEJ U O0BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temmeparyp
Llenbcus.

Mogenb naeanpHoro raza. OCHOBHOE ypaBHEHUE MOJICKYISPHOKUHETUYECKOM
TEOpUM WACATBHOTO Ta3a. AOCONIOTHAs TeMIepaTypa Kak Mepa cpeaHei
KMHETUYECKOW SHEPIrUH TEIUIOBOrO ABWKEHMS YacTull rasza. lllkana temmeparyp
KenbBuna. I'a30Bble 3akoHbl. YpaBHeHue MeHnnaeneeBa—Kianelipona. 3akoH
Hanprona. 3ompoueccsl B Ma€aaIbHOM ra3e ¢ IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
['padmueckoe mpencraBieHe U30MPOLIECCOB: H30TEPMa, U30X0pa, u300apa.

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.



Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JAUCKPETHOE CTPOEHUE BellecTBa, QoTtorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OnpIThl 110 MU PY3UHN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Monaens onbita IlTepHa.

OnBbITHI, JTIOKa3bIBAIOIIIHNE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, WILTIOCTpUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPaBHEHHE COCTOSIHUS MACAIBHOTO rasa,
M30IPOIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenue Macchl BO3[yXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUI
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEPaTypbl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXK]y MMapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoounamuxu

TepMmonnHamMuueckass cucteMa. BHYTpeHHSE 3HEPTUst TEPMOJAMHAMHYECKOU
CUCTEMBI U CIIOCOObI €€ u3MeHeHus. KoandyecTBo TemioTsl U padoTa. BHyTpeHHssI
SHEpPrusi  OJHOATOMHOTO  HJEAIIbHOrO  ra3za.  Buuel  Temonepegavu:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3JIy4eHHUE. Y IesibHasl TEIJI0EMKOCTh BEIECTRA.
KosnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[lonatue 006 anuabatHoM miporiecce. llepBbIii 3aKOH TEPMOJIUHAMUKHU.
[Ipumenenue mepBOro 3akOHa TEPMOJMHAMHKHM K wu3omporieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmognHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TennoBble  MamuHbl.  [IpUHUOMOBI ~ JEUCTBUAS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanuss SHepruM B TEIJIOBBIX MamuHax. KoaddwuimeHt mone3Horo
nevictBusi TeruioBoi mamuHbl. [ukn KapHo u ero xosd@uimeHT mosie3HOTO
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: JIBUTATeINb
BHYTPEHHETO CropaHusi, ObITOBOUM XOJIOAMIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH SHEpPruM Teja MPU COBEPIIEHUH paOOTHI: BBLIET
npoOKM W3 OYTBUIKK TOJ JCHCTBHEM CXKAaTOTO BO31yXa, HarpeBaHue ddupa B
JaTyHHOU TpyOKe myTEM TpeHus (BUICOIEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEPIUM (TeMIlepaTypbl) Teaa IpH TeIionepeiaye.

OneIT 0 a1a0aTHOMY PACIIMPEHUIO BO3TyXa (OMBIT C BO3AYIIIHBIM OTHUBOM).



Mopnenu nmapoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEJIA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Pazosvie nepexoont

[TapooOpa3oBanue u kKoHAeHcaus. Mcnapenne n kumneHue. AOCONIOTHAS U
OTHOCHUTENIbHASL BJIAXHOCTh BO3AyXa. HacellieHHBIM map. YaenpHas TEIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUIIEHUS OT JaBICHUS.

Teépnoe teno. Kpucrammnueckue u amopdHbie Teraa. AHU30TPONHS CBOWCTB
kpuctaiuioB. JKuakue kpuctamwibl. CoBpeMEHHble MaTepuaibl. llnaBineHue u
KpUCTajuIM3anus. Y AesibHas TerioTa miasieHusd. Cyonumanusi.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiICTBA HACBHIILIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3AYXaA.

Paznen 4. DaekTpoauHaMHUKAa

Tema 1. dnekmpocmamuxa

DJeKTpU3aLus TeN. DICKTPUUECKUM 3apsil. J(Ba BUIa 2IIEKTPUUECKUX 3apsII0B.
[IpoBOAHUKM,  JUAIEKTPUKK W  MOJYHNPOBOJHHMKUA. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHblid 3IEKTPUUECKUI 3apsil.
Onekrpuyeckoe mnoisie. HanpsoxkéHHOCTh  anekTpuyeckoro mnons. [IpuHuun
CYyNEPIIO3ULUN DJICKTPUUECKUX ToNeH. JIMHUM HanpssKEHHOCTH BJIEKTPUYECKOTO
OJISL.

PaGoTa cuit anextpocratnyeckoro mosst. [loreniman. Pa3HOCTh OTEHITMAIOB.
[IpOBOAHUKN M AMDJIEKTPUKH B JJIEKTPOCTATHYECKOM IMoJie. JluanekTpuyeckas
MIPOHULIAEMOCTb.

OnekTpoéMKocTb. KoHeHcaTop. DIeKTpOEMKOCTh TJIOCKOTO KOHJEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOopA.



TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: HIIEKTPOCKOIL,
ANEKTPOMETP, AJIEKTPOCTATUYECKasi 3alluTa, 3a3eMJICHHE HJIEKTPONPUOOpPOB,
KOHJICHCATOp, KONMUPOBAJIbHBIN anmapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoelicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B AJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTB 3JIEKTPOEMKOCTH MIIOCKOT0 KOHIEHCATOPA OT IUIOIIAIN TIJIACTHH,
pacCTOAHUS MEXKIY HUIMU U JUAJIEKTPUUECKON NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJEH CaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DNEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE COIMPOTHUBIICHHE. YIEJIbHOE COMPOTHUBICHUE BEILECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

Pabora »snextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTh
AIEKTPUUECKOTO TOKA.

DNEeKTPOABIKYLIasl CUJla U BHYTPEHHEE CONPOTUBICHUE WCTOYHHMKA TOKA.
3akoH Oma 111 OJTHOM (3aMKHYTOM) AyieKTpuueckoi uenu. KopoTtkoe 3aMmbIkaHue.

OnexkTpoHHass  OPOBOJUMOCTb  TBEPABIX  METANIOB.  3aBUCHUMOCTh
COMPOTHUBJICHUS] METAIIOB OT TeMrepaTypbl. CBEpXIPOBOAUMOCTb.

DneKTpuYecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOJHUKH. CobcTBeHHas u npyUMecHas MPOBOJIMMOCTh
noJIynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

ONeKTpuyecKuidi TOK B  pacTBOpax M paciulaBaXx  dJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.

DNeKTpuuecKUu TOK B razax. CamMOCTOSITENIbHBI M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHHUYecKHue yCTpPOWCTBA M MPAKTHYECKOE NPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTaT, HCTOYHUKU TOKAa, DJEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPBI, OTYIPOBOAHUKOBBIN U0, TAJIbBAHUKA.



Jlemoncmpayuu

N3mepennie cuiibl TOKAa U HANPSKEHUS.

3aBUCUMOCTh COIPOTHUBJIECHUS IWIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IO TIOTIEPEYHOr0 CEUEHUS U MaTepuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsiMmoe wu3MepeHue HNEKTPOJABIKYIIEH cuibl. KoOpoTkoe 3ambIKaHuE
raJbBaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTH COMPOTUBJICHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yyenuueckuii sxcnepumenm, i1abopamopusle pabomul 3yuenuve

CMELIaHHOTO COEMHEHUS PE3UCTOPOB.

M3mepeHne IeKTPOABMKYIIEH CHIIBI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

Me:xnpeaMeTHble CBS3H

N3yuyenue kypca ¢uzuku 6a30Boro ypoHs B 10 Kiacce oCcylecTBISE€TCS C
Y4ETOM COIEPIKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMH MaTeMaTHKH,
OMOJOruu, XMMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnuvle nonamusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOI'O
MO3HAHUA: SIBJICHWE, HAay4YHbId (akT, THrnore3a, (u3nyuecKkass BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: perieHre CUCTEMbl YpaBHEHUM, TMHENHAas PyHKIus, napadoa,
runepOosia, ux rpa@ukd W CBOMCTBA, TPUTOHOMETpUYECKHE (YHKIHMHU: CHUHYC,
KOCHUHYC, TaHIE€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIIECTBO,
BEKTOPBI U UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexannueckoe JIBWKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEII000OMEH JKMBBIX OPTaHW3MOB (BHJIbI TEIUIONEpEaur, TEIJIOBOE PaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAS MACCa, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, )KUIKOCTEN U Ta30B,
NIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  3JEKTPOJMTHYECKAs  JUCCOLMALMS,
rajibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE ABMXKEHHH C HCMOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUsT B TEXHHUKE, MOJUIMIIHUKU, HUCIIOIb30BAaHUE 3aKOHA COXPAHEHUSs
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JpYyrue), ABUTaTellb BHYTPEHHETO



CropaHus, napoBas TypOuHa, ObITOBOI XOJOAWIBHUK, KOHIUIIMOHEP, TEXHOJIOTHU
IIOJIyYEHHs] COBPEMEHHBIX MAaTEPUaAlOB, B TOM YHCIE€ HAHOMAaTEpHUAIIOB, M
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTUYECKas 3allliTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHbBIC IpuOOpHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHIL, TAJIbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUThl. B3auMoaeiicTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. BeKTOp MarHuTHOM MHAYKIMH. [ [puHINI Cynieprno3uuyuym MarHuTHBIX MOJIEH.
JluHuu MarHuTHOM HWHAYKUMM. KapThuHa JIWHUI MarHUTHOW HWHIYKIIMUA T10JIA
MOCTOSTHHBIX MarHUTOB.

MarnutHoe 10J€ TPOBOJHHMKA C TOKOM. KapThHa NHHUN WHIYKIHH
MarHMTHOTO TOJISI JUIMHHOTO MPSMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzauMoaeicTBue NpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOIyJb U HampaBlIeHUE. [[BMKEHHE 3apsiAKEHHON YaCTUIIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBeHMEe ANEKTPOMAarHUTHOW MWHAYKOMHM. [lOTOK BEKTOpa MarHUTHOU
WHIYKIUU. OJEKTPOABUKYILAS CHUJIa HMHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu dapanes.

BuxpeBoe »3iekTpuueckoe IMoje. ODNEKTPOABMKYINAS CHIA HHIYKIUU B
MPOBOJAHUKE, IBIXKYIIEMCS TTOCTYMATEIHHO B OJTHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJICHME CaMOMHAYKUMHM. OJEKTPOABIKYILAS — CuUia
CaMOUHTYyKIIHH.

DHEprusi MAarHUTHOTO TIOJISI KATYIIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpPOWCTBA W MPAKTUYECKOE TMPUMEHEHUE: TOCTOSIHHBIC
MarHuThl, SJEKTPOMATHUTBI, DJIEKTPOJBUTATENb, YCKOPUTEIU 3JIEMEHTapPHBIX
YaCTULl, MHIYKIIMOHHAS EYb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIuann WHAYKOHUHA MAaroHuTHOT'O I10JIA.



B3auMmopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JlenctBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMArHUTHON UHIYKIWH.

[IpaBuno Jlenna.

3aBUCUMOCTh AJIEKTPOABUKYIIECH CUIbI MHAYKIIMA OT CKOPOCTH WU3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, rabopamopwle pabomol I3yduenune

MAarHUTHOTO MOJISL KaTYIIKHA C TOKOM.

HUccnenoBanne JeWCTBUA MOCTOAHHOIO MArHUTa HA PaMKy C TOKOM.

HccnenoBanue sBIEHUA 3JICKTPOMArHUTHON MHIYKIWH.

Pa3znen S. KoJsieOanust ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaACHUMHbIE KONEOAHUA

KonebarenpHast  cucrema. (CBOOOIHBIE  MEXaHWYECKHE  KOJIEOAHUS.
["apmonunyeckue konebanus. Ilepuoxa, yactora, amruuTyna u ¢asza KojeOaHUM.
[IpykvHHBIN MaATHUK. MaTeMaTHYEeCKU MASTHUK. YPaBHEHHWE TapMOHUYECKUX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJEOaHUS B
UJeaJbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUS MEXKIY MEXaHHUYECKUMH U
AJIEKTPOMAarHUTHBIMHU  KosieOaHusiMu. Popmyna TomcoHna. 3aK0H COXpaHEHHS
SHEPI'UM B UJI€aTLHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxawIMX KojieOaHUSX. BBIHYKIEHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMS.

[lepemennbii TOK. CHHYCOMJANbHBIA TMEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTYJAHOE M JEWUCTBYIOIEE 3HAUCHHE CHJIBI TOKa U
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoscTBo, nepenadya U NoTpedIeHUE IEKTPUUECCKOM
SHEPruM. DKOJOTUYECKHE PUCKH MPH MPOU3BOJACTBE 3JIeKTposHepruu. Kynbrypa
WCIIOJIB30BaHUs JICKTPOIHEPTUH B TTIOBCETHEBHOM KU3HU.

TexHn4eckrue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: JIICKTPUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKa, TUHUU dJIEKTpornepeaay.

Llemoncmpayuu

HccnenoBanre mnapaMeTpoB KOJI€OATENbHON CHUCTEMBbl (MPYXKUHHBIA WM
MaTEeMaTUYECKU MASITHUK).

Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.



Hab6mronenue pe3onanca.

CBOOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mnpu MOCHEAOBAaTEIBHOM COCIMHEHUM PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanre 3aBUCUMOCTH MEPUOJIa MaJIbIX KOJIEOAHUM Tpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre nepeMEeHHOT0 TOKa B IIENHU U3 TOCIIEI0BATENBHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60JIHbL

MexaHnudeckue BOJIHBI, YCJIOBHUS pacnpocTpaHenus. Ilepumoa. CxopocTs
pacrpocTpaHeHus U JJIMHA BOJHBL. [lonepedHbie U MpoAOIbHbIE BOJIHBI.
HNuTtepdepenHius u uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBI. Y CIOBUSL M3IYyYEHUS AJIEKTPOMAarHUTHBIX BOJIH.
B3aumnas opuentauust BektopoB E, B, V B snekrpomaruutHoii BosiHe. CBOWCTBA
AIIEKTPOMATrHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIIEHUE, MOojsipu3anus, Iugpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTPOMArHUTHBIX BOJH. [IpuMeHeHue 371eKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuueckue yCTpOMCTBA W MPAKTHYECKOE NPUMEHEHHE: MY3bIKAJIbHbIE
WHCTPYMEHTHI, YJIbTPA3BYKOBasi JUAarHOCTUKAa B TEXHUKE W MEIULIUHE, pajap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Kone06mromeecs Te10 kKak UCTOYHUK 3BYKa.

Habmoienue oTpaskeHus: U NpeoMIICHUS] MEXaHUYECKIX BOJIH.

Hab6mronenue nnrepdepenunu u auppakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE€30HAHC.

HabGnrogenue cBsi3u TPOMKOCTHM 3ByKa M BBICOTHI TOHA C aMIUIMTYIOW U
4acTOTOU KoJeOaHuH.

HccnenoBanre CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPAaKEHHE, IPETIOMIIEHUE,
noJisipu3anus, 1udpakuus, HHTepepeHIIUs.



Tema 3. Onmuka

['eomerpuueckas ontuka. [IpssMonuHENHOE pacnpoCTpaHEHHE CBETA B
ogHopoaHOuU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. [locTpoeHne n3o0pakeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOoHbBI IPEIOMIICHUS cBeTa. AOCOTIOTHBIN MTOKA3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yroi moiaHoro
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cseta. LIBer.

Cobuparoriue 151 paccenBaIINEe  JINH3BI. Tonkas JIMH3A.
DOKYCHOE paCCTOSIHUE U ONTHUYECKAS CHJIa TOHKOM JMH3bI. [locTpoeHue
M300paKeHU B COOUPAIOIINX U pacCerBarOIMX JuH3ax. opmylia TOHKOM JIMH3HI.
VBeanueHue, JaBacMoe JUH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

Bonnosas ontuka. Uatepdepenius ceera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMOIEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus ceeta. Judpakimonnas pemérka. Y cioBre HaOI0IeHUS
[NIABHBIX ~ MaKCUMYyMOB Opyu TAJEHUH  MOHOXPOMATHYECKOTO CBETa
Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue ycTporucTBa U NPakKTUUECKOE MPUMEHEHHE: OUKH, JIyIa,
doToamnmapat, NpOEKIIMOHHBIHN anmnapar, MUKPOCKOII, TEJIECKOII, BOJJOKOHHAS
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE paclpoCTpaHEHUE, OTPAKEHUE U TPEJIOMIICHHE CBETA.
OnTuyeckue mpuodOpHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

HaOmronenue natepdepeHinm crera.

Hab6mronenune nudpaxiuu ceera. Habmonenue

JIACTIEPCUU CBETA.

[TonyuyeHne cnekTpa ¢ MOMOUIBIO NPU3MBI.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HabGnronenue nonsipusaiuu cBeTa.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepenue nokazaresns npeioMIeHUs CTeKJIa.



HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHnIIBI MPUMEHNMOCTH KJIACCUYECKOW MexaHUKH. [locTynarsl cienuaibHON
TEOPUH OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKyyME,
IPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U COKpAIICHHE
JUTVHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchbl C HEPTUEN U UMITYJIbCOM PESITUBUCTCKON YaCTUIIbI. DHEPIHs
MIOKOSI.

Pazgea 7. KBanToBasi pusnka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBA3U S3HEPTrUU (POTOHA C €r0 YACTOTOM. DHEPIUs
U UMIyJbC (poTOHA.

OTtkpoiThe u uccnenoBanue pororddexra. Onbitel A. I'. CToneroBa. 3aKoHBI
dotorpdexra. YpaBuenne ODiinmreriHa ans ¢ororddexra. «KpacHas rpanuiiar
dbotorddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: (HOTOIIIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®otorh(HeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodddEKTa.

Ceroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pezepdopna 1mo paccesHHiO 0 -4acCTHIL.
[ImanerapHas mognenbs aroma. Ilocrynmarsl bopa. M3nmyueHue u moriouieHue
(GOTOHOB MpU TEpEexXojie aToMa C OJHOTO YPOBHSI AHEPruvM Ha Apyrou. Bumsl
criekTpoB. CIEKTp YpOBHEW SHEPruu aToMa BOJIOPO/Ia.

BosHoBbIE cBOMCTBa yactull. Bomubl ne bpoinsa. KopnyckynsspHO-BOTHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.



TexHuyeckne ycTpoWCTBA M MPAKTHYECKOE IPUMEHEHHUE: CIEKTPaIbHBIM
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTpOeHUs siapa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pezepdopaa nmo onpesenenno coctaBa paguoakTUBHOTO
usnydenus. CBoiicTBa anbda-, 6era-, raMMa-u3ITydeHUsI.
BnusiHne painoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OTtkpeiTHE NMPOTOHA W HeWTpoHa. Hykionnas monens siapa ['eitzenGepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Tormsl.

Anwa-pacna. DNEeKTPOHHBIN 51 [IO3UTPOHHBIN OeTa-pacra.
['amMan3nydeHnne. 3aKOH paJlHOaKTUBHOIO pacnajia.

DHeprus CBs3M HYKJIOHOB B sigpe. SAnepubie cuibl. Jledext maccer spa.

Snepnsbie peakuuu. [lenenue u cuHTe3 A€p.

SAnepnwiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl M TEPCIEKTHBHI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metoabl HAaOIIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

®dyHIaMeHTalbHble B3aUMOAEHCTBUA. EAMHCTBO PU3nyecKoi KapTUHBI MUpA.

TexHHuYecKue yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomw: VlccnenoBanue

TPEKOB YaCTHI] (110 TOTOBBIM (hoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U ACTPOPU3NKH
Dranbl pa3BUTHS acTpoHOMUU. [IpukinaiHoe U MUPOBO33PEHUECKOE 3HAUECHUE
ACTPOHOMMUH.
Bun 3Bé3gHoro nHeba. Co3Be3ausi, ApKUe 3BE3JbI, IJIAHEThI, UX BHUJIUMOE
JBH>KCHUE.
ConneuHas cucrema.



Connne. ConneuyHass akTUBHOCTh. Mcrtounuk sHeprun CojHIla U 3BE3.
3BE3MbI, UX OCHOBHBIC XapakTEPUCTHKU. J(marpamma «CIEKTpalbHBIN Kilacc —
CBETUMOCTB». 3BE3Nbl TJIABHOM I10CJIEIOBATEIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» IS 3BE37] TJIABHOW TIOCIEAOBATEIIBHOCTH. BHyTpeHHee cTpoeHHe
3BE311. CoBpeMEHHBIE MPECTABICHUS O MPOUCXOXKIECHUU U 3BoJrorn CosHIa u
3BE3. DTaIbl )KU3HU 3BE3I.

Mneunsiii Iyt — Hama ['anaktuka. Ilonoxenne u nBukenune ConHua B
[Nanaktuke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. UEpHBIE ABIPHI B siApax
raJaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa66ia. Pazberanue ranakTuk.
Teopus bonpmoro B3peiBa. PEnTuKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus

Hab6mroneHus: HeBOOPYKEHHBIM TJIA30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN ISl ONPEICIICHUS TTOJI0KEHHUST HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CeBEpHOro MOyIIapys U IPKHUE 3BE3bI.

Hab6nrogenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o01maronee MOBTOPEHHUE

Pons Qusnkn u acTpOHOMHM B DIKOHOMHYECKOM, TEXHOJOTHYECKOH,
COIMATILHOM M 3TUUECKOU cdhepax NesaTeIbHOCTH YeoBeKa, pOJib U MECTO (DU3UKHU U
ACTPOHOMHUU B COBPEMEHHOW HAy4YHOW KapTUHE MHUpPA, POJb PU3NYECKON TEOPUH B
(bopMHpOBaHUU MPEJICTABIECHUN O PU3NYECKON KapTHHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOImEM psay COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O IPUPO/IE.

MexnpeaMeTHble CBA3H

Nzyuyenue xypca ¢uzmku 6a30BOTO YpoBHS B 11 Kitacce OCyIIecTBIsSE€TCS C
YYETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBS3€M C KypcaMH MAaTE€MAaTHKH,
Ouonoruu, XuMuM, reorpaduu ¥ TEXHOJIOTHUH.

Mesicnpeomemuuvle nousamusi, CBSI3aHHBIE C WU3YYCHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbI (akT, TUIOTe3a, (u3nUecKas BEIUYWHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJISITUPOBAHKE, MOJIETTh, U3MEPEHUE.

Mamemamuxa: pemieHUE CHUCTEMBl YpaBHEHUH, TPUTOHOMETPUUECKUE
(GYHKIIUM: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPHl M WX TMPOCKIIMU HA OCH KOOPJMHAT, CIOKEHHE BEKTOPOB,
MPOM3BOJHBIC DJJEMEHTAPHBIX (DYHKIMN, MPU3HAKH TIOJO0US TPEYrOJbHUKOB,
OTIpeJIeNICHNE TUIOMIAIN TIIOCKUX GUTYp ¥ 00BEMA TElI.



buonocusn: »nexrpuueckue SBICHUS B JKMBOH TMpUPOJE, KoJeOAaTeIbHBIC
JIBUKEHHS B KUBOU MPUPOJE, ONTHUYECKUE SABJICHUS B KUBOU MPUPOAE, NCUCTBUE
paananyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTpOGHHE aTOMOB U MOJIEKYJ, KpUCTAJUTMUECKasi CTPYKTypa TBEPIBIX
TeJ, MEXaHU3MbI 00pa30BaHUs KPUCTATNIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHaIN3.

l'eocpagpua: MarHUTHBIE TIONMIOCa 3€MJIM, 3aJIeKH MAarHUTHBIX  PYII,
boToCchEMKA 3eMHOM TOBEPXHOCTH, MPEJCKa3aHUE 3eMJIICTPSICEHUH.

Texnonoeua: ITWMHUM DIEKTpOIEpenad, TeHEepaTop IEePEeMEHHOro TOKa,
AIIEKTPOJIBUTATENb, HWHIYKIIMOHHAS TI€Yb, pajap, PaauoONpHUEMHHK, TEICBU30D,
anTeHHa, tenedoH, CBY-neub, NMpOEKIMOHHBIN amnmapar, BOJOKOHHAsl ONTHKA,
COJIHEYHas Oarapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne ydeOHOro mpeamera «@Du3uka» Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBanus (0a30BbIil YPOBEHB) OJDKHO OOECIIEUUTH JOCTHKEHUE CIICTYIOITUX
JMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yNIbTaThl OCBOCHHS yueOHOro npeaMera « Ou3ukay JOJKHBI
OTpaxaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  yOEXKIEHUH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
OIbITA W OIBITA JEATEIBHOCTU B IPOLIECCE pealu3alid OCHOBHBIX HAIpaBICHUU
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UITUN 00YUYaIOIIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO 4YJI€HAa POCCHUICKOro OOIlEeCTBa; MPUHATHE TPAAUIIMOHHBIX
OOIIIEYEIOBEYECKUX  T'yMAaHUCTUYECKUX U JEMOKPATHUYECKUX  IIEHHOCTEH;
TOTOBHOCTb BECTH COBMECTHYIO ACATEIILHOCTh B UHTEPECAX I'PAXKIAHCKOTO
oOIIECTBa, y4acTBOBaTh B CaMOYIPAaBJIECHUU B 0Opa30BaTEIbHOW OpraHU3alluy;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HA3HAYEHUEM; TOTOBHOCTh K TYMaHUTAPHOU U

BOJIOHTEPCKOU JIEATEIIEHOCTH; 2) MATPHOTHYECKOTO

BOCIIUTAHUSA:

c(hOpPMHPOBAHHOCTH POCCUNCKON TPAKIAHCKON WCHTUYHOCTH, TATPUOTU3MA,
IIEHHOCTHOE OTHOIIECHUE K TOCYJaPCTBEHHBIM CUMBOJIAM, JOCTUKECHUSIM
POCCHUICKHMX YUYEHBIX B 001aCTH (PU3UKH M TEXHUKHU; 3) JYXOBHO-HPABCTBEHHOTO
BOCIIMTAHUA: CPOPMHUPOBAHHOCTHL HPABCTBEHHOI'O  CO3HAHUS, ATHUYECKOTO
MOBEJCHUS;  CIOCOOHOCTHh OIGHWBATh CHUTYAaIlMI0 M TMPUHUMATh OCO3HAHHBIE
pelIeHUsl, OPUECHTUPYSICh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM
YUCJIE B JIESATEIBHOCTH YUYE€HOTO; OCO3HAHHWE JIMYHOTO BKJIaJAa B ITOCTPOEHHUE
ycTOMunMBOro Oyayiero; 4) 3ICTeTHYeCKOro BOCHHUTAHHUSI: OCTETHYECKOES
OTHOLIEHHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYecKoi HayKe;

5) TpyaoBoro BOCHHTAaHHsI: UWHTEpEC K  pa3IuuHbiM  cdepam
npodecCUOHaNbHON JEeATENbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (U3UKOU H



TEXHUKOH, yMCHHE COBEpINATh OCO3HAHHBIA BBIOOp Oyaymieit mpodeccuu u
peann30BhIBaTh COOCTBEHHBIC JKM3HEHHBIC IUIAHBI; TOTOBHOCTh M CIOCOOHOCTH K
00pa3oBaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(U3HKK Ha MPOTSHKEHUU BCEH KHU3HU; 6)

IKO0JIOrHYEeCKOro BOCIIMTAHUSA:

C(OPMUPOBAHHOCTH IKOJIOTUIECKON KYJIBTYPBI, OCO3HAHHUE TII00ATLHOTO
XapakTepa KOJIOTHYECKUX MPOoOIIeM; IUIaHUPOBAHUE U OCYIIECTBIICHUE JICHCTBUH B
OKpYKaIoIIel cpejie Ha OCHOBE
3HAHUS [eJed YCTOWYMBOTO pAa3BHTHSI UYEJIOBEYECTBA;  PACIIMPEHHUE OIBITA
JESITEeTLHOCTH SKOJIOTUYECKON HAIlPaBIEHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUU 10 (hU3HKE; 7)
HEeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS  (PU3NUECKON HAyKH; OCO3HAHHME IIEHHOCTU Hay4YHOU
JeSATEeIbHOCTH, TOTOBHOCTH B IMpoIlecCe HU3y4YeHUs (UBUKU OCYUIECTBISTh
MPOEKTHYIO M UCCIIEA0BATEILCKYIO ACATEILHOCTh UHIUBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBare/ibHBIC YHHBEpPcaibHbIe y4eOHbIe AeiicTBUA ba3oBbie
JIOTHYeCKHe AeHCTBUS:

CaMOCTOSITENIbHO  (pOpMynIMpOBaTP M aKTyalIM3UpOBaTh  Mpodiemy,
paccMarpuBaTh €€ BCECTOPOHHE; ONPENCIATh LENH JEATEIbHOCTH, 3a/1aBaTh
napameTpbl U KpUTEPUU UX
JOCTHKEHHUSI; BBISBIISATh 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B paccMaTpUBAEMbBIX
bu3nueckux SBJICHUSIX; pa3padaTbiBaTh IUIAH pEUICHUS NpoOJeMbl C YYETOM
aHaJIM3a UMEIOLLUXCS
MaTepUalbHBIX W HEMaTEepPUAIbHBIX PECYpCOB; BHOCUTh KOPPEKTHBBI B

NEeSATEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LEesM, OIEHUBATh PHUCKU TMOCIEICTBUMA NESITENIbHOCTH;  KOOPJAWHUPOBATh U

BBITNOJIHATH pabOTy B YCIOBUSX peajIbHOIO,

BUPTYaJIbHOTO W KOMOWHHPOBAaHHOTO  B3aMMOJICHCTBHS;  pa3BUBATH

KpEaTUBHOE MBIIIJICHUE MIPH PEIICHUN KU3HEHHBIX MPOOIIeM.
ba3oBble ucciaenoBaregbcKue 1eMCTBUA .

BJIAJETh HAYYHON TEPMUHOJIOTUEN, KIOYEBBIMU MOHITHAMU U METOJIAMHU
(bu3nYeCcKol HAYKH;

BJIa/IETh HABBIKAMH y4€OHO-UCCIIEI0BATEIHLCKOM U MPOSKTHON A€ATEIbHOCTH B

o0nactu (U3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOUCKY



METOJIOB pELICHUs 3a7ad (PU3UUECKOro COAEpKAHMSI, NMPUMEHEHHMIO Pa3JInYHbIX
METO/IOB IIO3HAHUS; BJIAJIETh BUAAMHU JAEATEIBHOCTH IO MOJYYEHHIO HOBOT'O 3HAHUS,
€ro MHTEpHpeTaluy, NpeoOpa3oBaHUI0 M IPUMEHEHUIO B Pa3IMYHBIX y4EOHBIX
CUTyaIlUsiX, B TOM YHCJIE MPHU CO3JaHUH y4EOHBIX MPOEKTOB B 00JAaCTU (PU3UKH;
BBISBJISITh IPUUMHHO-CJIEICTBEHHBIE CBSI3U M aKTyaJIu3UpOBaTh 3aJauy, BbIIBUTaTh
runore3y €€ pelieHHs, HAaXOAWTh AapryMEHThl IS JIOKa3aTelIbCcTBa CBOMX
YTBEPXKACHUM, 3a/aBaTh NapaMeTpbl W KPUTEPUM PEIICHUS; aHaJIU3UpOBATH
IOJIyYEHHBIE B XOJE PEIICHUS 3aJaud pe3ysbTaTbl, KPUTUUYECKH OLICHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh W3MEHEHUE B HOBBIX YCIOBHUAX; CTAaBUTh U
(dopMynupoBaTh COOCTBEHHBIE 3a/1a4 B 00pa30BaTEIbHON

NEeATEIbHOCTH, B TOM YHCIE NPU M3YYEHUH (U3HKHU; J1aBaTh OLIEHKY HOBBIM

CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT; yMETh IEPEHOCUTD 3HAHUS 110

(du3HKe B MPAKTUYECKYIO 00JIaCTh
KU3HEIEATEIbHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX

oOnacTeli; BbIABUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIBHBIE MTOIXO0bI

U pEUICHMsI; CTaBUTh MPOOJIEMBI U 3a/1a4H, JOITYCKAOI1e

JIbTEPHATHUBHBIC PEILICHHUS.

Pa6ora c nundopmanueii:

BJIa/Ie€Th HaBbIKAMHU MOJY4YeHHUs MHPOpMAIUK (PU3NUECKOrO COIEPKaHUS U3
VMCTOYHUKOB PAa3HbIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBISTh IOHWCK, aHAJM3,
CUCTEMAaTH3allMI0 U HHTEpIpeTanuio HHOOpPMALUK Pa3IWYHbIX BUIOB U (opm
IIPE/ICTABIICHHUS; OLICHUBATh JOCTOBEPHOCTh MH(POPMALIMK; HCIOIb30BATh CPEACTBA
UH(GOPMAILIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B PEIIEHUN KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX M OpPraHM3allMOHHBIX 3a/Jad C COOJIIOJICHHEM TpeOOBAHMIMA
HPrOHOMUKHU, TEXHUKH O€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeHusl, IPABOBBIX U
ATUYECKUX HOPM, HOPM HH(MOPMAIMOHHOW O€30MacHOCTH; CO3[aBaTh TEKCThI
du3nyecKoro coiepX)aHus B Pa3NIUYHBIX (QopmaTax ¢ Y4ETOM Ha3HAYCHUS
uHpopMaluu U UEJIEBOM  ayAUTOPUHM, BHIOMpas ONTUMalbHYIO (opmy
MPEICTABIICHUS U BU3yaJIU3alUu.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
OCYUIECTBIISATH OOIIEHUE HA YpOKaX (PU3UKU U BO BHE-YPOUHOU I€ATETbHOCTH;
pacrno3HaBaTh MPEANOCHUIKM KOH(MDIUKTHBIX CHUTyallMd M CcMsr4aTh

KOHQIMKTBI, pa3BEPHYTO M JIOTMYHO U3Jaratb CBOK TOYKY 3pEHHUS C
VCIIOJIb30BaHUEM

A3BIKOBBIX CPEJICTB; IOHMMATh M HCIIOJIB30BaTh IIPEUMYIIECTBA KOMAaHIHOM M
VH/IMBUTyaJIbHOU

paboThI; BBIOUPATh TEMATUKY U METOJIbl COBMECTHBIX JIEHCTBUM C YUETOM OOIINX



MHTEPECOB M BO3MOXKHOCTEH KaXKJOr0 4i€Ha KOJUIEKTHBA; IPUHUMATH LIEJIU

COBMECTHOU AEATEIBHOCTH, OPTAHU30BbIBATh U KOOPJIAWHHUPOBATH JAEHUCTBUSA IO €€

JOCTHKEHHIO: COCTABIIATH IUIAH JACUCTBUM, PACIPEACIATh POJIM C YYETOM MHEHUMN

YYaCTHHKOB, 00CYKJaTh pe3yJbTaThl COBMECTHOM pabOTHI; OLEHUBATH KAYECTBO

CBOETO BKJIAJIa M KAKJOI0 YYaCTHUKA KOMAH/IbI B

oOIIMii pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSAM; MpEAsiaraTb HOBBIE MPOEKTHI,
OLICHMBATh UJIEH C ITO3UIIMY HOBU3HBI,

OPUTHMHAIBHOCTH, NPAKTUYECKON 3HAYUMOCTH; OCYILECTBIIATE TO3UTHUBHOE
CTPAaTETMYECKOE TIOBEICHNUE B PA3JINYHBIX

CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCcaJbHbIe YueOHbIe aeiicTBus CamMoopranu3anus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MMO3HABATENbHYIO NEATEIBHOCTh B 00IacTU
(GU3MKK U AaCTPOHOMHHM, BBISBISATH NPOOJEMBI, CTaBUThb M (HOPMYIUPOBATH
COOCTBEHHBIE 3a/la4; CAMOCTOATEIBHO COCTaBIIATH IJIAH PEIICHUS PACUETHBIX U
KaueCTBEHHBIX 3a/lay, IUIaH BBIIOJHEHHUS MPaKTUYECKOW padoThl € y4€ToM
MMEIOIIUXCSI PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEW W MPEANOYTCHUH; NaBaTh
OLIEHKY HOBBIM CHUTYyallUsIM; pPacUIMpPATh PaMKH y4eOHOro IpeaMeTa Ha OCHOBE
JUYHBIX MPEANOYTEHUH; 1eTIaTh OCO3HAHHBIN BHIOOP, apryMEHTUPOBATh €ro, OpaTh
Ha ce0s
OTBETCTBEHHOCTbh 3a PEIICHHE; OLIEHUBATh IPUOOPETEHHBIN OIBIT; CIOCOOCTBOBATH

(GbOpMHUPOBAHUIO U TIPOSIBIICHUIO dPY/IUIIUU B 00J1aCTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:
JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B ACSTEIBHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJaJeTh  HaBBIKAMHU  IIO3HABATENBbHOM  pediekcuu Kak  OCO3HaHMS
COBEpILAEMbIX JIEUCTBUM M MBICIUTEIBHBIX IMPOILIECCOB, HX PE3YJIbTaTOB U
OCHOBaHUIM;

UCITOJIb30BaTh MPUEMBI peIEKCUU SISl OLIEHKH CUTYalluH, BHIOOpa BEPHOTO
pEILIEHMS; YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELLICHMS 110 UX
CHU)KEHUIO; MIPUHUMATh MOTUBBI M apTyMEHTBI APYTUX MPU aHAIU3€E Pe3yJIbTaTOB
NeSITEIbHOCTH; TPUHUMATh ceOs, MOHMUMasi CBOM HEIOCTaTKHM M JIOCTOMHCTBA;

PUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX IPH aHAJIM3€E PE3YIbTaTOB
NEATEIbHOCTH; MPU3HABATh CBOE IPABO U IIPaBO APYTUX HA

OILIUOKHU.

B nporecce 1oCTHKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS ITPOrpaMMBI 110
¢uszuke ST ypoOBHA CpeaHero oOmiero 00pa3oBaHUS Yy  OOy4arOIIUXCS



COBEPIICHCTBYETCS IMOIMOHATBHBIH MHTEJJICKT, TpeAoararoIIuii
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUSI, BKITFOYAOIIETO CIIOCOOHOCTh TOHMMATh CBOE AIMOIIMOHATIBHOEC
COCTOSIHUE, BUJICTh HAIPABJICHUS Pa3BUTHS COOCTBEHHON SMOIMOHAIBHON cephl,
OBITh YBEPCHHBIM B ce0Oe; CaMOpEeryJlMpOBaHHUs, BKJIFOYAIOIIETO CaMOKOHTPOJIb,
YMEHUE TPUHUMATh OTBETCTBEHHOCTH 3a CBOE IMIOBEIEHUE, CIIOCOOHOCTH
alanTUPOBATBCS K SMOLMOHAIBHBIM U3MCHEHUSIM M TPOSBIATH THOKOCTB, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTpEMIIEHHE K
JOCTIKEHUIO TIeNTM M YCTIEeXy, ONITUMU3M, HHAIUATHBHOCTh, YMEHUE JIEHCTBOBATH
UCXOJIS U3 CBOUX BO3MOXKHOCTEH; IMITaTUH, BKIIFOYAIOIIEH CIIOCOOHOCTh IOHMUMATh
IMOITMOHAITBHOE COCTOSIHUE JIPYTUX, YIUTHIBATH €T0 MIPU OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHIO U COINEPEKUBAHHMIO;, COLMAIBHBIX HABBIKOB,
BKITIOYAOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMHU JIIOJbMH, 3a00TUTHCS, TPOSIBIISITh MHTEPEC U Pa3perIaTh KOH(PIUKTHL

HPEIMETHBIE PE3YJIBTATBI

K konity o6yuenus B 10 kj1acce npeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PuU3NKKU B (POpMHpPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHPA, B PA3BUTUM COBPEMEHHOM TEXHUKUA U
TEXHOJIOTUH, B TMPAKTHYECKOW JEATEIBbHOCTU JIFOJCH; YYUTHIBATh T'PAHUIIBI
NPUMEHEHUsI HM3YYCHHBIX  (DU3MYECKUX  MOJEJie: MarepuaibHasi  TOYKa,
WHEpIUAJIbHAs CHCTeMa OTcuéra, aOCOJIIOTHO TBEpPIOE TeENO, HACAIbHBIN ras,
MOJIEJIM CTPOCHUS Ta30B, KUIKOCTEN U TBEPIABIX TEJ, TOUECYHBIA JIEKTPUUYECCKUMN
3apsj Py perieHnu GU3NIeCcKuX 3a/1a4;

pacro3HaBath (HU3NYECKHUE SBJICHUS (IIPOIECChI) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISPHO-KMHETUYECKOM TEOPUHM CTPOECHHS BELIECTBA U
AIEKTPOAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE,
CBOOOJHOE TaJIeHUE TEJl, IBIXKCHHE MO0 OKPY>KHOCTU, MHEPIIHS, B3aUMOJICHCTBHE
ten, auddys3us, OpOyHOBCKOE IABMIKEHHUE, CTPOEHHUE KUJKOCTEH M TBEPIBIX Tel,
U3MEeHeHHEe o0BEMa Ten TPH HarpeBaHuM (OXJIAXKICHUH), TETUIOBOE pPaBHOBECHE,
WClapeHrue, KOHJAECHCAIMs, IUIABJIICHUE, KPUCTAUIM3ALMSA, KHUIIEHHUE, BJIAKHOCTH
BO3/yXa, MOBBIIICHUE JABJIEHUS Ta3a IMPU €r0 HarpeBaHWMU B 3aKPBITOM COCYJE,
CBSA3b MEXIYy IMapaMeTpaMH COCTOSIHUS ra3a B M3OIMPOLECCAX, IEKTPHU3aLUs Ted,
B3aMOJECUCTBUE 3apSJ0B; OMNUCHIBATH MEXAHUYECKOE JBUKEHHE, HCHOJb3YS
bu3nueckue BEIUUYMHBI: KOOPAUHATA, MyTh, MEpPEMEIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Teja, CUJla, UMIYJIbC TeNa, KWHETUYECKAsk SHEPT s, IOTCHIMAJIbHASL SHEPT U,



MexaHu4eckas padoTa, MeXaHWYecKas MOIIHOCTh; NpPHU OMNMHCAHUM MPABHIBHO
TPaKkTOBaTh (PU3WYCCKUNA CMBICT HCTIOJIB3YEMbIX BEIMYMH, WX OO0O3HAYCHUS U
CAMHUIIBI, HAXOAUTb (OPMYIJIbI, CBA3BIBAIOLIUE JAHHYIO (DU3UUYECKYIO BEJIIMYUHY C
JPYTUMU BEJIMYMHAMU; OMUCHIBATh U3YUYCHHBIE TETNIOBBIC CBOMCTBA TEJ U TETJIOBBIC
SIBJICHUSI, UCTIOJIB3YS (PU3NUYECKHE BEJIMUUHBI: IaBJICHUE ra3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi YHEPTUsl XaOTUUYECKOTO JBUXKEHUS MOJICKYJI, CPeIHEKBaApaTUUHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSs SHeprus, padbora rasa,
KO PUIIMEHT TMOJEe3HOr0 JCUCTBUS TEIUIOBOTO JBUTATElNs; MpPU ONMHCAHHUU
MPaBUJIBLHO TPAKTOBAaTh (DU3WYCCKUNM CMBICT HCIONB3YEMBIX BEIUYHMH, WX
0o0O3HAaYeHUsT W EJUHUIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIOLIUE JAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JIPyTMMHU BEJIMYMHAM; OIMCHIBATH U3YYEHHBIC
AIIEKTPUYECKUE CBOWCTBA BEIIECTBA W DJICKTPUUYECKUE SIBICHUS (TPOIECCHI),
UCIOJIB3Yd (PU3MUECKHUE BEIMYMHBI: JIEKTPUUECKUN 3apsiji, SJIECKTPUUECKOE MOJIe,
HaIMpsOKEHHOCTh OIS, TOTEHIMAl, Pa3HOCTh IOTEHUUAJIOB; IPU ONHUCAHUU
NPaBWIbHO TPAKTOBaTh (DU3NUECKUN CMBICT HUCIOJIB3YEeMbIX BEJIMYMUH, HX
o0O3HAaUeHUsT M €IUHUIIBI; YKa3biBaTh (OPMYJIbI, CBS3BIBAIONIME JAHHYIO
(GU3MYECKYI0 BEIWYMHY C JPYTUMH BEIWYMHAMH; aHAIM3UPOBaTh (U3nueckue
MPOLIECCHl U SIBJIGHUS, WUCHOJBb3yd (DU3UYECKHME 3aKOHBI M TPHUHITUIBL: 3aKOH
BcemupHoro Ttsarotenusi, I, Il um III 3akonsl HprooTOHA, 3aKOH COXpaHEHUs
MEXaHMYECKON IHEPTUH, 3aKOH COXPAHEHUsS HMMIYJIbca, MPUHIUIT CyNepHo3UIun
CUJI, TPUHIUMIT PABHOIPABUS HWHEPIUAIBHBIX CHUCTEM OTCU€Ta, MOJEKYJSIPHO-
KMHETHYECKYI0 TEOPHUIO CTPOCHHMSI BEILECTBA, Ia30Bble 3aKOHBI, CBA3b CpeAHEl
KMHETHYECKOW DJHEPruu  TEIJIOBOTO JBIDKEHUS MOJIEKYJT C  aOCONIOTHOM
TeMIepaTypol, TMEpBbIM  3aKOH  TEPMOJMHAMHUKHU, 3aKOH  COXpaHEHUS
AIEKTPUYECKOro 3apsifga, 3akoH KyrloHa, Mpu 3TOM pa3iauyaTh CIOBECHYIO
GbOopMYyJIMPOBKY 3aKOHA, €ro MaTeMaTHUYE€CKOE BBIPAXKEHUE U YCJIOBHUSA (TpaHUIIbI,
00J1aCTH) TPUMEHUMOCTH; OOBSICHATH OCHOBHBIC TPHHIIUIBI JCHCTBUS MAIIUH,
npuOOPOB U TEXHUYECKUX YCTPOMCTB; pas3iinyaTh YCJIOBUS HX 0€30MacHOTO
UCIIOJIb30BaHUsl B I[IOBCEJHEBHOM JKU3HU;  BBINOJHATH SKCIEPUMEHTHI T10
UCCIIEIOBAaHUIO (DU3NYECKUX SIBIGHUM M MPOIECCOB C MCIOJIB30BAHUEM TPSIMBIX U
KOCBEHHBIX M3MEPEHUH, pu 3ToM (GOPMYIHPOBATH MpobdieMy/3anady U TUIIOTE3y
y4e0HOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 000pyI0BaHUS,
MIPOBOJIUTH OMBIT U (HOPMYITUPOBATH BHIBOJIBI; OCYIIECTBIIATH MPSMbIE U KOCBCHHBIE
u3MepeHust (U3MYECKUX BEIUYHMH, MPU 3TOM BBIOMpATh ONTUMAJBHBIN CHOCOO
U3MEpPEHUsT W HCIOJb30BaTh W3BECTHBIE METOAbl OLEHKH TOTrPEIIHOCTEH
W3MEPCHUI; WCCIAENOBaTh 3aBUCHUMOCTH MEXAY (U3NYSCKUMU BEIWYUHAMHU C
UCIIOJIb30BAaHUEM NPSIMBIX W3MEPEHUN, MpPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(bUKCUPOBATH PE3yNbTATHI MOTYYCHHON 3aBUCUMOCTH (DU3UIECKUX BEJIMYHUH B BUJIC



Tabmu 1 rpaduKoB, e1aTh BBIBOJBI MO Pe3ybTaTaM HCCIIEAOBaHUS; COOMIOIATH
npasuiia 0€30MacHOTO TpyJa MPH MPOBEICHUU UCCIEA0BaHUN B paMKax y4eOHOTro
IKCIIEPUMEHTa, YUeOHO-HCCIEeNOBAaTeIbCKOW M MPOEKTHOM JEATENBHOCTH C
UCIIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a0OPAaTOPHOTO OOOPYIOBaHMS;
pemaTth pacuéTHbIE 3a/Ja4l C SBHO 3aJaHHON (H3MYECKON MOJEIBIO, UCIOIB3YS
¢duznyeckre 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJHM3a YCJIOBUA 3aJa4i BbIOUPAThH
($u3nUECKyI0 MOJIENb, BBIIEATH PU3HUECKUE BEIUIHHBI 1 (JOPMYIIbI, HEOOXOTUMBIE
i e€ pelleHusi, MPOBOAUTH Pacd€Thl U OLEHHUBATH PEAJbHOCTH IOJYYEHHOTO
3HaYeHUs] (PU3MUECKON BEJIIMYMHBI; pEIIaTh KAYeCTBEHHBIE 3a/ladyM: BBICTPAUBATh
JIOTHYECKH HENPOTHUBOPEUMBYIO LIENOUYKY PACCYKICHHUI C ONOpPOM Ha HM3Y4YEHHbIE
3aKOHBI, 3AKOHOMEPHOCTH U (pU3HUeCKHe SBICHUS;

UCIIOJIb30BAaTh MIPH PELLICHUH YUe€OHBIX 33]1a4 COBPEMEHHBIE HHPOPMAI[MOHHBIE
TEXHOJOTHH JIJIsl TIOUCKA, CTPYKTYPHPOBAHUS, UHTEPIPETAIIUN U TPEACTABICHUS
yu4eOHOW W Hay4YHO-NOMYJISIpHOM HH(OpManuy, NOJYyYEHHOW U3 pa3IMYHBIX
UCTOYHUKOB, KPUTUUECKH aHATH3UPOBATH MOIydaeMyto HHGOPMAIUIO; IPUBOIUTH
IPUMEPHI BKJIAJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
OO0BSICHEHHE TPOIIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;
UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B MOBCEAHEBHOW >KM3HM IS
oOecrieyeHus: 0€30MAaCHOCTH NpH OOpallleHHMH C NpubOpaMH M TEXHUYECKUMH
yCTpOMCTBaMHU, JIJIsl COXPAHEHHUS 370POBbsI M COOIIOACHUSI HOPM SKOJIOTHUECKOTr0
MOBENICHUS B OKpY’KaIoIIeH cpefie; paboTaTh B TPYIIE C BHIMOJIHEHUEM Pa3IMIHBIX
COLIMAJIbHBIX POJIEH, MIAHUPOBATh PabOTy TPYIIbl, PAMOHAIBHO PaCIpeNesaTh
OOS3aHHOCTH W IUIAaHUPOBATh JIEATEIBHOCTh B HECTaHIAPTHBIX CHUTYalLUsX,
aJIecKBaTHO OIICHUBATh BKJIAJ KaXJOTO W3 YYAaCTHHKOB TPYIIBI B pEIICHHUE
paccMaTpuBaeMoM MPOOJICMBI.

K xonity o6yuenus B 11 kj1acce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3NKKU B (POopMHpPOBAHUHU
COBPEMEHHOW HAYYHOW KapTUHBI MHPA, B PA3BUTUM COBPEMEHHOM TEXHUKHA U
TEXHOJIOTUH, B TMPAKTUUYECKOW ACATEIBHOCTU JIOJAEH, LEJOCTHOCTh U €IUHCTBO
bu3nYecKo KapTUHBI MHUpPA; YYUTHIBATh TPAHUIIBI TPUMEHECHHS H3yYCHHBIX
bu3MUecKuX MOJENE: TOYEUHBIH SJEKTPUYECKUN 3apsll, JIyd CBeTa, TOUYEUHbIN
VMCTOYHHK CBETA, SI/IEpHAs MOJEIb aTOMa, HyKJIOHHAsI MOZEIb aTOMHOIO siIpa IpU
peuieHnn (pU3MYECKUX 3a/lay; paclo3HaBaTh (U3HUECKUE SBICHUS (MPOLECCHI) U
OOBSCHATh MX HA OCHOBE 3aKOHOB DJJIEKTPOJMHAMHKHA W KBAHTOBOW (DU3UKHU:
AJEKTPUYECKasl IPOBOJAUMOCTb, TEILUIOBOE, CBETOBOE, XWMHYECKOE, MArHUTHOE
JICUCTBHUSL TOKA, B3aUMOJCHCTBUE MATHUTOB, JJICKTPOMAarHUTHAs WHIYKLUS,
JECTBUE MArHUTHOI'O IIOJI1 HAa IPOBOJHUK C TOKOM W JABWXKYIIMMCA 3apsih,



AJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, TPSIMOJIMHEMHOE paclpOCTPaHEHUE CBETA,
OTpakeHue, MpejoMiIeHne, UHTepdepeHnns, Audpakiuus U TMONSIpU3alus CBETa,
nucriepeust cBeta, otoaniekTpudeckuil 3pdekt (hoTodr¢dhexT), CBETOBOE AaBlICHUE,
BO3HMKHOBEHUE JIMHEMYAaTOro CHEKTpa aToMa BOJOpOAa, €CTECTBEHHas W
MCKYCCTBEHHAs] PaJIMOAKTUBHOCTH, OINUCHIBATh HM3yUEHHbIE CBOMCTBA BELIECTBA
(97eKTpUUYECKHUE, MAarHUTHBIC, ONTHUYECKUE, DJICKTPUUECKYI0 MPOBOJAUMOCTD
pa3IMYHBIX Cpel]) M OJJICKTPOMATHUTHBIC SIBIICHUS (MPOLECCHI), HCIOIb3YS
bu3nUecKue BEIUYUHBL: DJICKTPUUYECKUN 3apsij, CHiIa TOKa, JJIEKTPUUYECKOE
HaIpsDKEHUE,  JJIEKTPUYECKOE  CONPOTHUBICHHE,  PAa3HOCTh  MOTEHLHMAJIOB,
AIIEKTPOJBIIKYINAS CUJia, padoTa TOKA, MHIYKIIMS MarHUTHOTO MOJIs, CHila AMIiepa,
cuia JlopeHa, HHIyKTUBHOCTD KaTYIIKH, YHEPTHUS AJIEKTPUIECKOTO M MAarHUTHOTO
noJiel, NepUo ¥ YacToTa KojaeOaHui B Kosie0aTeIbHOM KOHTYpE, 3apsij U cujia ToKa
B POLIECCE TAPMOHUYECKHX 3JIEKTPOMArHUTHBIX KOJIEOaHH, (POKYCHOE pacCTOSTHUE
U ONTHYECKas Cuja JIMH3bI, MPU OMUCAHUU MPaBUIBHO TPAKTOBATH (PU3UUYCCKUIA
CMBICT HCIOJNB3YyEMbIX BEJIWYUH, HMX OOO3HAYEHHS W EIUHUIIBI, YKa3bIBaTh
(opMyJibl, CBSA3BIBAIOIIUE JAHHYIO PU3NYECKYIO BEIMUNUHY C APYTUMH BEIUYUHAMUY;
ONKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBIICHUS M IMPOILECCHI, HCIOIB3YS
bu3nYeckue BETUYHMHBL: CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI H
4acTOTa CBETA, SHEPIsl U UMNYJbC (OTOHA, EPUOJ MOTypacnaga, SHEPTus CBA3U
aTOMHBIX SIJIEp, TPU ONHUCAHWM TPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICT
UCTIONb3YEMBIX BEIIMYMH, WX OOO3HAYCHHS W €IWHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEJIMYMHY C JPYTUMU BEJIMYMHAMU,
BBIYHCIIATh 3HAUCHHWE (U3MUECKOW BEJIMYHMHBI, AHAIM3UPOBATH (HUUUYECKUE
MIPOIECCH U ABJICHUS, UCTIONB3Ys (U3MUECKHE 3aKOHBI W MPHUHIMIBL: 3akoH OMa,
3aKOHBI IMOCJIEOBATEIBHOIO U MapaJljIeIbHOTO COEIMHEHUS! MPOBOJHUKOB, 3aKOH
Jxoyns—JleHua, 3aKOoH 3JE€KTPOMAarHUTHOW WHIYKIWHW, 3aKOH MNPSIMOJUHEHHOTO
pacnpocTpaHeHHs CBETa, 3aKOHBI OTPAXKEHHs CBETa, 3aKOHBI MPEIOMIICHHUSI CBETA,
ypaBHEeHHE OWHIITEHHA I PoTodPdexTa, 3aKOH COXpPAHECHUS] DHEPTUM, 3aKOH
COXPAaHEHHUS HMITYJIbCa, 3aKOH COXPaHEHMs OJIIEKTPUUYECKOro 3apsijia, 3aKOH
COXpaHEHHUs] MacCOBOI0 YMCIIa, MOCTYyNaThl bopa, 3aK0H pajiMoaKTUBHOTO pacnaja,
OpU 3TOM pa3inyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa, €ro MaTeMaTHYeCcKOe
BBIDOKEHHE W YCIOBUS (TpaHUlbl, 00JACTHM) TNPUMEHUMOCTH; ONPEACIATh
HaIpaBJIeHUE BEKTOPA MHAYKIIMH MAarHUTHOTO TIOJIS TPOBOTHUKA
C TOKOM, CUJIbl AMriepa u cuiibl JIopeH1a; CTpouTh U ONMUCHIBATh U300paXKeHNE,
CO3JaBa€MO€ IUIOCKUM 3€PKaJIoM,
TOHKOM JIMH30M; BBIMOJHATH DSKCHEPUMEHTHI IO HUCCIENOBAHUIO (PUINYECKUX
SIBIEHUI U TPOIECCOB C UCIIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHHIl: MPH
3ToM (OpPMYIUpPOBaTh MpoOiemMy/3ajauy M THUIOTE3Y YYEOHOro 3KCIEPUMEHTA,



coOUpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO OOOpYAOBaHHSA, MPOBOAMUTH OIBIT U
(GbopMynUpOBaTh BBIBOJBI; OCYIIECTBISATh MPSMBIE W KOCBEHHBIE HW3MEPEHHS
(¢u3NYECKUX BEIWYMH, IIPU ITOM BBIOMpAaTh ONTUMAJIBHBIA CIOCOO M3MEpPEHUS U
UCIIOJIb30BaTh U3BECTHHIE METO/IbI OLEHKHU IMOTPEITHOCTEN N3MEPEHHMI; HCCIIEI0BATh
3aBHCUMOCTH (PU3NYECKUX BEJIMYHMH C HUCIIOJIB30BAHUEM IPSAMBIX M3MEPEHUI: Npu
3TOM KOHCTPYHpPOBaTh YCTaHOBKY, (DUKCHpPOBATh pE3YJbTAThl IOJYYCHHOM
3aBHCUMOCTH (PU3MUECKUX BEJIMYMH B BUJIE TAOJIUL U IPpaUKOB, A€7aTh BHIBOJBI 110
pe3ysibTaTaM HCCIEA0BaHUSA; COONMIOaTh MpaBuia OE€30IacHOro Tpyna IHpu
MPOBEICHUHM HWCCICAOBAaHUN B paMKax Yy4eOHOTO JKCIEPUMEHTa, YUIEOHO-
UCCIIEIOBATENIbCKOM M MPOEKTHOM  JESATENIbBHOCTM C  HMCHOJIb30BaHUEM
U3MEPUTENbHBIX YCTPOMCTB M JIaDOPATOPHOTO OOOPYIOBAHHUS; PEeIIaTh PacuETHBIC
3aJ]auM C SBHO 33JIaHHOW (PU3UUECKON MOJIEIIBIO, UCHIOJIB3YS (PU3HUECKUE 3aKOHBI U
MPUHIIMIIBI, HA OCHOBE aHallM3a yCIIOBUS 3aJa4d BHIOMpPATh (PU3HUECKYI0 MOJEIb,
BBIIEIIATh (U3UYECKUE BEIMUMHBI U (POpMYIbl, HEOOXOAUMBIE Ui €€ pellieHus,
MIPOBOANUTD PACUETHI M OIICHUBATH PEATBHOCTH MOJYYCHHOTO 3HAYCHUS (PU3HUECKOM
BEJIMYMHBI, pellaTh  KAaueCTBEHHbIE  3aJaud:  BBICTpAuUBaThb  JIOTUYECKHU
HEMPOTHUBOPEUMBYIO IIETIOYKY PACCYKIEHUN C OMOpPOW Ha HM3y4YCHHBIC 3aKOHBHI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHMUS;

MCTIONb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE HHPOPMAITMOHHBIC
TEXHOJOTHH ISl TIOUCKA, CTPYKTYpPUPOBAHMSI, UHTEPIPETAIIMN U NPEACTaBICHUS
y4eOHOH UM HAy4YHO-TIOMYJSIpHOW HWH(MOpMANUU, MOJYYEHHOH U3 Pa3IuYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIU3UPOBATh MOIydaeMyto HUH(pOpMaIHio; OOBICHAThH
OPUHLIMIBI JEHCTBHUSI MAIIMH, MPUOOPOB U TEXHUUYECKUX YCTPOICTB, pa3inyaTh
yCIIOBUSI MX 0€30MacHOr0 HCIOJIb30BAHHUS B TIOBCETHEBHOW >KM3HU; MPUBOAUTH
IpPUMEpPHI BKJIAJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;
UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B MOBCEAHEBHOW >KU3HH IS
oOecrieyeHusi 0€30MAaCHOCTH NpHU OOpallleHHMH C NpUOOpaMH M TEXHUYECKUMHU
yCTpOMCTBaMHU, JIJIsl COXPAHEHHUS 370POBbsSI M COOIIOACHUSI HOPM DKOJIOTMYECKOTO
MOBEJICHUS B OKpY’KaIoIIeH cpelie; paboTaTh B TPYIIE C BHIOJIHEHUEM Pa3IHIHBIX
COLIMAJIbHBIX POJIEH, MIaHUPOBATh PabOTy TPYIIBI, PAMOHAIBLHO PaCHpenesaTh
OOS3aHHOCTH W IUIAHUPOBATh JIEATEIHHOCTh B HECTAHAAPTHBIX CHUTYaIUsX,
aJIeKBaTHO OIICHUBATh BKJAJ KaXJOr0 U3 YYAaCTHHUKOB TPYIIBl B pELICHUE
paccmMaTpuBaeMoil poOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanyectBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM (wnpposnie)
Ne ni/m o0pa3oBaTe/bHbIE
MPOrpaMmmbl Konrtposasbubie | IlpakTuyeckue
Bcero pecypcsl
padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSL
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 hitps://m.edso0.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruxa 5 https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
2.2 Hunanmuka ! https://m.eds00.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.eds00.ru/7f410f72
Hroro no pazneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON 9 1 bubnmuorexa [JOK

Teopuun

https://m.edsoo.ru/7f41bf72
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bubmuorexa [JOK

3.2 OcHOBBI TEPMOAMHAMUKH 10 https://m.edso0.ru/7f41bf72
ArperaTHble COCTOSTHUSI BEIIECTBA. bu6mmoreka [IOK
3.3 ®da30BbIe IEPEXOBI 5 https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
4.1 IMEKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 251eKTpUYECKUN TOK. TOKHM B bubnnorexa [HOK
4.2 Pa3IMYHBIX cpeaax 12 https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 22
PeszepBHoOe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM (ungposkie)
e NporpamMMalI Beero Konrpounubie | IlpakTuueckue odpa3oBaTelbHbIE
paboThI pa6oThbI pecypeel
Paznen 1. JIEKTPOJAMHAMUKA
MaruauTtHoe nojie. DJeKTpOMarHuTHast Bu6moteka [JOK
11 WHTYKIAS 11 1 3 https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
MexaHn4YecKHe U dJEKTPOMarHuTHBIE bubmmnoreka HOK
2.1 KoseOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHn4YecKHe U dJIEKTPOMArHUTHBIE bubmmnoreka HOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bu6nmorexa LIOK
2.3 Onruxa 10 3 https://m.eds00.ru/7f41c97¢c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIEIIUATIBHON TEOPUHU
OTHOCUTEJIbHOCTH

but6mmorexa [IOK
https://m.edsoo.ru/7f41c97¢c
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Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 EggHE;T:;zggﬁf 41c97c
4.2 Crpoenue aToma 4 Bu6muotexa [JOK
https://m.edsoo.ru/7f41c97c
bubnuoreka [{OK
4.3 ATOMHOE A7PO 5 https://m.eds00.ru/7f41c97¢
Hroro no pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPU3UKU 7 E;I;inll;lr%f;sz(])lr?/}?f 41c97¢
Htoro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
but6mmorexa [IOK
6.1 Obobmraromee nopTopeHue 4 https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 4
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IMOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
No . Nara uudgposbie
w/n €Ma ypoka Beero Kontpoabubie | IIpakTuueckue  wsyuenms o0pa3oBaTejibHbIE
padoThI padoTshI pecypebt
®du3nka — HayKa O PUpOJIE.
1 HayuHble METOIBI TO3HAHUS 1 bubnmorexa LIOK
OKPY/KAIOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo ¢uzuku B
) (OopMHUPOBAHUN COBPEMEHHOM ) Bu6miorexa IIOK
Hay4HOH KapTHHBI MHUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATEIHLHOCTH JIIOIeH
Mexannueckoe IBHKEHUE.
OTHOCUTETHPHOCTh MEXAaHUUECKOTO Bu6morexa [[OK
3 nBuKeHus. [lepemerienne, CKopocTs, L https://m.edso00.ru/ff0c3508
YCKOpEHHE
PaBHOMepHOE NpsAMONMHENHOE bubnnoreka [JOK
4 JIBHKEHHE 1 https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NPSMOIIMHENHOE bubnunorexa [JOK
5 JBUKECHUE 1 https://m.edsoo.ru/ff0c372e
CBobogHOe maieHne. Y CKopeHue bubnuorexa [JOK
6 ¢BOOOIHOTO ITaIEHNUSA 1 https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.
7 JIBYKEHNE MAaTEPHAIILHOM TOYKH 10 1 Bubnmorexa IIOK
OKPY/KHOCTH https://m.edsoo.ru/ffOc3ada



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

[Tpuniun otHocuTenbHOCTH [anumnes.

bu6mmoreka [IOK

WNuepuuanbHble CUCTEMBI OTCUETA.
[Tepssiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipuniun

bu6mmoreka [IOK

9 Cynepno3uiu cui. Bropoii 3akoH
HeroTona 1t MaTepuanbHOM TOUKU hitps://m.edso0.ru/ff0c3bes
Tperuii 3akon HeroToHa aiis bubnnorexa [HOK

10 MaTepUalbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cumna

11 TsokecT. [lepBas KocMuUecKast bubmiorexa [IOK
CKOPOCTD https://m.edsoo.ru/ff0c3d00
Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK

12 Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduument Tpenus.

13 Cuna conpOoTUBJIEHUS NTPH IBUKEHUU Brbmmotexa LIOK
Tella B SKUIKOCTH MM Fa3e https://m.edso0.ru/ff0c3f76
IToctynaTenbHOE U BpallaTeabHOE

14 JBMKEHUE a0COIIOTHO TBEPJOTO Tea. Bu6nuoreka [IOK
Mowment cuinbl. [11e4o cuibl. YcioBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPAOTO TENa
NMnynbsc MmaTepralbHONM TOYKH,

15 CHUCTEMBI MaTepUAJIbHBIX TOUEK. Bu6morexa IIOK

Nmnynbce cuitbl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE NBUXKEHME

https://m.edsoo.ru/ff0c43d6
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16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckast sHEprus MaTepuagbHON
Touku. Teopema 00 U3MEHEHUN
KMHETUYECKOW SHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

HOTGHHI/IaJ'IBHaH OHEPIUs-.

bu6mmoreka [IOK

[ToTenuuanpHas SHEPTUsl YIPyro
ne(OpMUPOBAHHOMN MPY>KUHBL.
[ToTenuuanpHas Heprus Tena BOIU3U
MOBEPXHOCTU 3eMJITU

https://m.edsoo.ru/ff0c461a

18

[ToTeHunanbHbIe U HEMIOTEHIMAILHBIE
cuibl. CBs3b pabOTHI
HEMOTEHILUATbHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHUsI MEXaHUYECKON
SHEPTUH

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

19

JlaGopatopHnas pabora
«MccnenoBanue cBs3M pabOTHI CUIIBI C
M3MEHEHHEM MEeXaHUUYECKOW IHEPTUU
TeNa Ha MPUMEpEe PacTsKEHUS
PE3UHOBOTO KI'yTa»

20

KonTponbHas pabota mo Teme
«Kunemaruka. /lunamuka. 3aKOHBI
COXpaHEHHUs B MEXAHUKE

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

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHOKHHETHYECKON TEOPUH.
Bbpoynosckoe neuxkenue. uddysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc2
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22

Xapakrep JBUKEHUS U
B3aHMMOJICHCTBHS YaCTHUI] BEIISCTBA.
Mogaenu cTpoeHus ra3oB, KUIKOCTEN U
TBEPABIX TEJ

23

Macca monekyn. KonnyectBo
BemiecTBa. [locrosnnas ABoraapo

24

TenmoBoe paBHOBecue. TeMneparypa
u e€ uzMmepenue. lllkana remmeparyp

Henscus

25

WUneanpusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcosroTHast TeMIiepaTypa Kak Mepa
CpeaHel KHHETUYECKON DHEPTUU
JBH>KEHUS MOJIEKYJI. Y paBHEHUE

MenneneeBa-Kinaneiipona

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

27

3akoH JlanmpToHa. ["a30BbIC 3aKOHBI

28

JlaGopatopHnas pabora
«MccnenoBanne 3aBUCUMOCTH MEXIY
rapaMeTpamM# COCTOSTHHS
Pa3peKEHHOTO ra3a

29

H3OHpOHCCCH B NACAJIbHOM I'a3€ U UX
rpa(bﬂquKoe NpeaACTaBJICHUC

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e
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BuyTpennss sueprus
TEPMOJAMHAMUYECKON CUCTEMBI U
criocoOsl e€ n3menenus. Konnyectso

bubmuoreka [JOK

30 TEMOTE! 1 paboTa. BHyTpeHnss https:/m.eds00.ru/ff0c5952
SHEPTHUsl OJJHOATOMHOTO HJICAILHOTO
raza
bubmuoreka [JOK
31 Buzer Tennonepenatu https://m.edso0.ru/ffOc5c36
VY aenbHas TETUIOEMKOCTH BEIIECTRA.
32 KosrdecTBo TEIIoThl mpu brbmiorexa [IOK
. https://m.edsoo.ru/ff0c5c36
Terwionepenaye. AauadbaTHbIN mporece
[TepBblii 3aKOH TEPMOAMHAMUKHU U €TI0 bubnuorexa [JOK
33 IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ff0c5efc
34 HeoOpatumocTs mporieccoB B bubmuorexa [JOK
npupoje. Bropoii 3akoH https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKH
[Mpunnun nevictus u KI1J[ TermoBoit bu6mmoreka [IOK
35 MAIIHHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/{
DKosorunyeckre mpoodaemMbl
37 TETI0PHEPTETUKH
38 Oo6o6matomuii  ypok «MonekymspHas bubnmoreka [JOK

(1)1/131/11(8.. OCHOBEI TCPMOAUHAMUKU

https://m.edsoo.ru/ff0c6938
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KonrponsHas pabora o Teme

39 «Morexyssiprast ¢puznuka. OCHOBBI bubmmorexa TIOK
TepPMOTMHAMHIKH https://m.edsoo.ru/ff0c6a50
[TapooGpa3oBanue U KOHIEHCAITHS. bu6mmoreka [IOK

40 Wcnapenue u KurneHue https://m.edsoo.ru/ff0c63b6
AGCOIIOTHAS M OTHOCUTEIbHAS

41 BJIXKHOCTh BO31yXxa. HachleHHbIiH Bubmmoreka IIOK
map https://m.edsoo.ru/ff0c64d8
TBépaoe Teno. Kpucramimueckue u

4 aMOE)(l)HI)Ie Tena. AHU30TPOTIHS Bubmorexa [TOK
CBOHCTB KPUCTaIOB. Kuskne https://m.edso0.ru/ff0c65f0
kpucTtayuibl. COBpEMEHHBIE MaTepPHAIIBI
[InaBneHue M KpUCTATUIU3ALIMSL.

43 V nenbHast TEIJIOTA IIABIECHUSL. but6mmoreka [IOK
CyGumanms https://m.edsoo.ru/ff0c6708

bu6nmoreka [JOK

44 VYpaBHeHMe TemI0Boro d6agaHca https://m.eds00.ru/ff0c6820
DnekTpu3anus Tel. DIeKTPUUECKUI bubnunorexa [JOK

45 3apsan. JlBa BUIa SJIEKTPUUECKUX https://m.edsoo.ru/ffOc6bcc
3aps/ioB
[TpoBOAHWKY, TUIIEKTPUKH U

46 MIOJTYTIPOBOTHUKH. 3aKOH COXPAHCHHUS but6mmoreka [IOK

SJICKTPHUYECCKOTO 3apsaaa

https://m.edsoo.ru/ff0cébcc
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B3aunmoneiicTBue 3aps10B. 3aKOH

47 Kynona. To4euHbIN 2IEKTPUYECKUI bubnnorexa LIOK
sapsn https://m.edsoo.ru/ffOc6ced
Hanpssk€HHOCTB IIEKTPUYECKOro

48 nosist. [lpunHnun cynelu)nomuym Bu6miorexa IIOK
NEKTPUYECKHX ToNeH. JInann https://m.edsoo.ru/ff0c6df2
HaIpsKEHHOCTU
Pabota cuit 3eKTpocTaTuYeCcKoro

49 nons. [orenuman. Pasnocts Bubnmorexa [IOK
TIOTEHIHAIIOB https://m.edso0.ru/ff0c6f00
[IpoBOAHMKY U TUANEKTPUKH B

50 3JIEKTPOCTATHYECKOM IOJIE. bubmorexa LHOK
JIHOIeKTpHHECKast IPOHHIIAEMOCTh https://m.edsoo.ru/ff0c7018

. bubnuoreka [IOK

o1 AnekTpoémKocTb. KonzaeHcarop https://m.edsoo.ru/ff0c7126
ONEKTPOEMKOCTH INIOCKOTO

52 KOHJIEHCATOPA. DHEPTHs 3apSHKEHHOTO Brbmotexa LIOK
KOHleHCaTOpa https://m.edsoo.ru/ff0c72c0
JlaGopatopHnas pabora "N3mepenue

53 AJIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT NEWCTBUS U IPUMEHEHNE

e KOHJICHCATOPOB, KOMMPOBAJILHOTO

ammapara, CTpyiHOro npuHTepa.
DnexTpocTaTUYecKas 3aluTa.
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3a3emIleHne AIEKTPOIpUOOPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cyuiectBoBaHus. [10CTOAHHBIN TOK.
Cuna toka. Hanpspxenue.
Conporunenue. 3akon Oma aJist
y4acTKa Ienu

56

HOCJ’IeI[OBaTCJ'ILHOG, mapaajIcjJabHOC,

CMCHIAHHOC COCANHCHUC ITIPOBOAHHKOB.

Jlaboparopuas padota «3yueHue
CMEIIaHHOTO COCTMHEHHSI
PE3HCTOPOBY

0.5

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

57

PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

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

58

3axon OMa 171 OJTHOM (3aMKHYTOM )
anekTpuueckoit nenu. Koporkoe
3ambIkanue. JlabopatopHas pabota
«M3mepenne 3/1C nctouHnka TokKa u
€ro BHYTPEHHETO COIPOTHBIICHUS

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOIUMOCTH TBEPABIX
METaJIJIOB. 3aBUCHMOCTD
COTIPOTHUBIICHUS METAJIJIOB OT
TemnepaTypbl. CBEpXITPOBOANMOCTD

60

DNEeKTpUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB
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[TonynpoBoIHUKH, UX COOCTBEHHAS U
MpUMecHas MpoBoAUMOCcTh. CBOMCTBA

bubmuorexa [JOK

61 p—~n-nepexona. ITomynpoBoHNKOBbIC https://m.edsoo.ru/ff0c84ae
PUOOPHI
DNEeKTPUUYECKHUM TOK B pacTBOpax u

62 paciiiaBax 3JCKTPOJIUTOB. Buoauoreka HOK
DNEeKTPOIMTHYECKAs TUCCOLIUALIHS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DNeKTPUYECKHUI TOK B razax.

63 CamocCTOsITeIbHBIN U Bu6mmorexa [IOK
HECAMOCTOSITENbHBIN pa3psa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Lmazma
DnexTpuueckue mprudopsl 1

64 YCTPOMCTBA U UX MPAKTUUECKOE Bu6muorexa [JOK
npuMeHenue. I1paBuna TexHuku https://m.edsoo.ru/ff0c86fc
6e30macHOCTH
O6o06maromuit ypok bubnmnoreka [JOK

65 «DNEKTPOIMHAMUKA https://m.edsoo.ru/ff0c88be
KonTponbnas pabota mo Teme

66 «Onekrpocratuka. ITocTosHHbIH Bu6muorexa [JOK
dNeKTprdecKuit TOK. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpeaax»

67 PesepsHbliil ypok. KonTponbHas pabora bubnnoreka [JOK

o Teme "DIeKTpoaguHaMuKa"

https://m.edsoo.ru/ff0c8c56
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PeszepBHbIil ypok. O000marOmuil ypok

bu6mmoreka [IOK

63 o TemaMm 10 kjacca 1 https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I1O
I[MPOT'PAMME 68 4 4
11 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Jlata mudposbie
wn Tema ypoka Beero Konrpoabnbie | IlpakTuyeckue H3ydeHnst o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcsbl
[TocTosiHHBIC MArHUTBHI U KX
B3auMoO/ieiicTBHE. MarHuTHOE ToJIE. Bubmuoreka [JOK
1 Bexrop MaruuTHO# HHAYKUMHK. JIHHUK 1 https:/m.edso0.ru/ff0c9778
MarHUTHON WH]TYKITUU
MarauTHO€E 1oJIe MPOBOJIHHUKA C
5 ToKOM. OnbIT DpcTeaa. L Bbu6mrorexa [IOK
B3anmopeiicTBre NpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHas pabota «3yuenue bubmuoreka [IOK
MardMTHOTO TIOJISI KATYIIKH C TOKOM)» ps://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.
4 JlabopaTopHas pabota 1 L Bubmmoreka LIOK

«Hccnenosanne nelCTBUS
IIOCTOSHHOTO MarHuTa Ha paMKy C
TOKOM)

https://m.edsoo.ru/ff0c9ac0
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JlelicTBME€ MarHUTHOTO TOJIS Ha
JBUKYIIYIOCS 3apsKEHHYIO YaCTHILY.
Cuna Jlopenna. PaGoTa cuitbr
Jlopenua

bubnunoreka LIOK
https://m.edsoo.ru/ff0c9df4

OnexkrpoMaruutHas MHIyKuus. [ToTok
BEKTOpa MarHUTHOU uHAyKuuu. 31C
MHIYKIHUH. 3aKOH 3JIEKTPOMarHuTHON

unaykuuu Papanes

JlaGopaTopHnas pabota
«HccnenoBanue SBJICHUS
AJIEKTPOMATHUTHOW WHIYKITHH)

bubmuoreka [{OK
https://m.edsoo.ru/ff0cal50

NunykTtuBHOCTE. SIBNEHME
camouHAyKIuu. 3J1C caMOMHIYKITUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

bubmmoteka IIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckne ycTpoiucTBa U ux
IIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb,
YCKOPUTEIIH 3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAs N1eYb

10

Ob6o6maromuit ~ ypok  «MarHutHoe
nose. DIeKTPOMarHUTHAS HHIYKIHSDY

bubnunorexa LIOK
https://m.edsoo.ru/ffOcab82
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11

KoHTponbHas pabota 1o teme
«MaruuTHoe 1oJIe.
DJIEKTpOMAarHuTHasE MHITYKIHS»

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIC MEXaHUYCCKUC
KosieOanus. "'apMoHnYecKue
KosieOaHus. Y paBHEHUE
rapMOHHYECKHX KOJICOaHUH.
[TpeBpariieHre SHEPrun

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTH
neproa MaJIbIX KOJICOaHMIA Tpy3a Ha
HUTH OT JJIMHBI HUTH XU MAaCChI I'py3a»

14

Konebarensusrit kouTyp. CBOOOAHBIE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbh820

SJICKTPOMArduTHBIC KOJICOaHHS B
NaCaJIbHOM KoJIe0aTeIIbHOM KOHTYPC.
Ananorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAarHuTHBIMHA Koe0aHusIMHU

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrun B HJACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

but6mmorexa [IOK
https://m.edsoo.ru/ffOcb9c4
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16

[Ipencrasienue o 3aTyxarImux
KosiebaHusx. BeHyXIeHHbIE
MeXaHHYeCKHe KoieOanus. Pe3onanc.
BBIHY)KZ[CHHLIG BHGKTpOMaFHI/ITHBIe
KoJIeOaHMs

bubnunorexa LIOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennslii Tok. CUHYCOUAIBHBIN
MEPEMEHHBIN TOK. MOIIHOCTh
[EPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JICACTBYIOILEE 3HAYEHUE CUIIBI TOKA U
HaIpsHKEHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpauncdopmarop. [IpousBozactso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPIUU

19

YCTpOoUCTBO U MPAKTUUECKOE
IIPUMEHEHHUE IEKTPUIECKOTO 3BOHKA,
reHeparopa nepeMEeHHOT0 TOKa, JTIMHUI
ANIeKTpoIepesayd

bubmnoreka IIOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJCTBE MIEKTPOIHEPIUHU.
KynbTypa ncnosibzoBanus
3JIEKTPOIHEPTUHU B OBCETHEBHOM
KU3HU

21

MexaHWYeCKHe BOJIHBI, YCIIOBHUS
pacnpoctpanenus. [lepnon. Ckopoctb
pacrpocTpaHeHHsI U JTTHHA BOJTHBL.
[ToriepevHbIe W MPOJIOIEHBIC BOJTHBI

bubanoreka LJOK
https://m.edsoo.ru/ffOccab4
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3Byk. CKOpOCTb 3ByKa. ['poMKOCTh

bu6nmoreka [IOK

22 3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
OJeKTpOMarHUTHBIE BOJIHBI, UX

23 cBolicTBa u ckopocTh. [lIkana brbsmorexa LIOK
EKTPOMATHHTHBIX BOJTH https://m.edsoo.ru/ffOccfe0
[TpuHUIMTIBL paAHOCBS3U U

24 TeneBueHus. Pa3Butue cpeacTs
cBsa3u. Paguonokanys
KonTtponsnas padora «Konebanus u Bbu6moreka [JOK

25 BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[TpsamonuHeitHOe pacnipocTpaHeHue

2% CBETa B OJHOPOJIHOM cpene. Bu6amnoreka LIOK
ToueuHblil HICTOYHUK cBeTa. JIlyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpakeHue cBeTa. 3aKOHbI

27 oTpakeHus cBera. [loctpoenne brbmorexa LIOK
H306paKEHHii B TUIOCKOM 3epKaie https://m.edsoo.ru/ffOcd4e0
[Ipenomnenue ceera. [lonHoe

28 BHYTpEeHHee oTpaxeHue. IIpenenpHbIin Bu6mmoreka [OK
YroJ1 OJIHOTO BHYTPCHHETO https://m.edsoo.ru/ff0cd7{6
OTpakKeHHUs
JlaGopatopuast pabora «M3mepeHue bubnuotexa [JOK

29 IoKa3arelis MPEIOMIICHUsS CTEKIIA https://m.edsoo.ru/ffOcd67a

30 JIunssl. [Toctpoenue n3obpaxxeHuil B bubmuorexa [IOK
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nuH3e. Popmysia TOHKOU JIMH3HI.
YBenuyeHue JuH3bl

https://m.edsoo.ru/ffOcddle

31

JlaGopaTtopHnast pabora
«HccnenoBanue CBOMCTB
M300paXKEHUH B TUH3AX)

32

Hucnepcus cBeta. CoXHBIN COCTaB
oenoro cBera. L[Bet. JJaboparopHas
pabora «Habintoenue aucrepcuu
CBETa»

33

WnTepdepenmus ceera. Judpakuus
cera. JluppaknuonHas pemeérka

bubnunoreka LIOK
https://m.edsoo.ru/ffOced22

34

HOHepeqHOCTB CBCTOBBIX BOJIH.
HOJ'ISIpI/BaI_II/IH CB€Ta

bubmuoreka [{OK
https://m.edsoo.ru/ffOcf02e

35

OnTuueckue mpuOOPsI U yCTPOUCTBA U
yCIIOBHS UX 0€30MacHOr0 MPUMEHEHUs

36

FpaHI/IHI)I IMPUMEHUMOCTHU

KJIacCH4ecKor MexaHukH. [locTymarel

CIIEHUAIILHON TEOpUHU
OTHOCHUTEIIBHOCTH

bubmmoteka IIOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEILHOCTh OIHOBPEMCHHOCTH.

3amenJieHHe BpPEMEHH U COKpaIlleHUE
JUIMHBI

but6mmorexa [IOK
https://m.edsoo.ru/ffOcfa42

38

OHeprusi U UMITYJIbC PEISATUBUCTCKOMN

yacTuilbl. CBSI3b MacChl C YHEPTUEN U
MMITYJIbCOM. DHEPIus MOKOS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68
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Kontponbnas padora «OnTuka.

39 OCHOBBI CIIENUAIBLHON TEOPHH BH6J_H/IOTeKa LHOK
OTHOCHTEIIEHOCTIY https://m.edsoo.ru/ffOcf6f0
®otonsl. Dopmyina I[lnanka. DHeprus bubmuorexa [IOK

40 Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHUE

41 dororddexra. OnbiTer A. T Bubmiorexa LIOK

https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtodddekra. YpaBHEeHHE
42 Ditrmreitna 11 GotodpdexTa. bubmorexa LIOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢portodddekra
Hasnenue cera. OnwiThl I1. H.
43 JlebeneBa. XuMuueckoe IeiCTBHE bubmiorexa [IOK
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpocTsa u
MPaKTUYECKOE TPUMEHEHHUE:
44 dboTorneMeHT, POTONATUHK,
CoNTHEYHas OaTapesi, CBETOUO/T
Pemenue 3agad mo reMe «DJI1eMEHTHI but6mmorexa [IOK

45 KBAaHTOBOM ONTHKH) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OnbIThI

46 P dop/a o pacCesTHUIO O-4aCTH bubmorexa [JOK

3CPOOPAA TO PACCCATHIO (-HACTHI. https://m.edsoo.ru/ff0d091a
[Imanerapnast Mogenb aToMa
but6mmoreka [IOK
47 [Toctynarsr bopa

https://m.edsoo.ru/ff0d0afa
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Wznyyenue u norjouieHnue GOTOHOB

48 IPY IIEPEXO/IE aTOMa C OJJHOIO YPOBHS Bubmorexa [IOK
SHepruu Ha APyroii. Busbl CIEKTPOB https://m.edsoo.ru/ff0dOafa
BouiHoBBIE CBOMCTBa YacTull. BoJHbI

49 ne Bpoitns. KopyckyasipHOBOJIHOBOIA But6morexa [HOK
nyanusm. CHOHTaHHOE 1 https://m.edsoo.ru/ff0d0Oca8
BBIHY)KJICHHOC U3ITy4CHHE
OTKpbITHE PATHOAKTUBHOCTU. OTBITHI

50 Pesepdhopa 1o onpeieieHrio cocTaBa Bub6smorexa [IOK
PaZinOAKTUBHOIO U3JIy4ECHHUSI https://m.edsoo.ru/ffod0fd2
CsoticTBa anb(da-, 6era-,
raMMau3nydeHus. Biusaue

51 PaZnOaKTHBHOCTH Ha KUBBIC
OpraHU3MbI
OTKpBITHE IPOTOHA U HEUTPOHA.

52 N3otonsl. Anbga-pacna. bubmuoreka [IOK
DIIEKTPOHHBIN U MO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oerapacnai. ['amma-usnyueHue
DHeprus CBSI3H HYKJIOHOB B SI/IpE.

S nepubie peakuuu. A nepHbii
53 peaxtop. ITpo6eMsl, TIepCreKTHBE, bubmmorexa IIOK

AKOJIOTUYECKHUE ACIEKThI SAEPHOM
SHEPreTUKHU

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTullbl. OTKPBITHE
no3uTpoHa. MeTo/1bl HaOII0ICHUS U
PErUCTpalvy FIEMEHTAPHBIX YACTHII.
Kpyrnslii cton «@yHaaMeHTaIbHbIE
B3auMoercTBUA. ENUHCTBO
bu3nYeCKOil KapTUHBI MUPA»

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

55

Bun 3sé3anoro neba. Co3se3nus,
SpKHE 3BE3/bI, TUIAHETHI, UX BUAMMOE
nekenne. ColHeyHas cucreMa

56

Conuue. ConHeunast akTUBHOCTb.
Nctounuk sHeprun CosiHila v 3BE311

57

3BE3/bI, X OCHOBHBIE
XapaKTePUCTUKHU. 3BE3/IBI TIIaBHOU
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 38&311. COBpeMeHHbIE
MIPEJICTABJICHUSI O TIPOUCXOXKICHUU H
sposronuy CoHIIa U 3BE3]

58

Muneunsiii Ilyte — Hama I'anakTuka.
[Tono>xenne u neuxenue CosHLa B
INanaktuke. I'anaktuku. YEpHbie
JBIPBI B IAPAX TAITAKTUK

59

Bceenennas. PasOeranue rajakThk.
Teopus bosnbuioro B3peiBa.
PenukroBoe uznyuenue.
MertaranakTuka

60

Hepemennsie mpoOaeMbl aCTpPOHOMHUHT



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

61

KonTponbHast pabora  «IJIEMEHTHI
ACTPOHOMHH U aCTPOPUIUKI»

62

Ob6o6maromuii ypok. Pois pusuxu n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COLMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YyesoBeKa

63

O6o6maromuii ypok. Pons u Mmecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

64

O6o6maromuii ypok. Ponb
buznueckoit Teopun B GOpMUPOBAHUH
MIPEACTABICHHUH O (PU3UICCKOM
KapTHUHE MHUpa

65

O6o06matomuii ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B 0011IEM
Py COBPEMEHHBIX
€CTECTBEHHOHAYUYHBIX IIPEICTaBICHUN
0 MpUpoe

66

PesepBHBI ypok. MarHuTHOE 110JIE.
DNEeKTpOMarHuTHas MHAYKIHS

67

PesepBubIil ypok. Ontuka. OCHOBBI
CIIEUaTIbHON TEOpUHr
OTHOCHUTEIbHOCTH




Pesepnniii ypok. KBanToBas dusuka.

68 DIIeMEHTHI aCTPOHOMUY U 1 bubmoteka [IOK
acTpo(hU3HKH https://m.edsoo.ru/ff0d1784
OBHIEE KOJIMYECTBO YACOB I10O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbBI 1JIAA YYHEHUKA

. ®dusuka, 10 xknace/ Msakumies I'.41., byxosues b.b., Corckuit H.H. oz
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTEnbCTBO
«IIpocsemenue»

. ®uzuka, 11 knace/ Mskumes I'.JI., ByxoBues b.b., Hapyrun B.M. non
penakuueit [lapdentreBoit H.A., AkuinonepHoe odiiectBo «M31aTenscTBoO

«IIpocsemienue»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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