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HOACHUTEJBHASA 3AIIMCKA

IIporpamMma no ¢u3uke Ha YpOBHE CpeAHEro o0Iero odpazoBaHus pa3zpaboTaHa Ha
OCHOBE TIOJIOKEHUHN M TpeOOBaHMU K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeiIbHOU
nporpammel, npeacTaBieHHbx B PI'OC COO, a Ttakxke ¢ yuérom (denepanbHON paboueit
nporpamMmel Bocnutanus ¥ Konnenuuu npenopaBaHus ydeOHoro npeamera «Pusuka» B
oOpa3oBaTenpHBIX Opranum3zauusax Poccuiickoii ®enepanuu, pealn3ylolUX OCHOBHBIE

oOpa3oBarenbHbIE MPOTPAMMBI.
HopmaTuBHO- IpaBOBbIE JOKYMEHTHI

1. ®enepanbubiii 3akoH ot 29.12.2012 1. Ne 273-@3 «0O06 o6pa3oBaHuu B
Poccuiickoit denepaunn» (¢ u3M., BHeceHHbIMU DenepanbubiMu 3akoHamu ot 04.06.2014
r. No 145-®3, ot 06.04.2015 1. Ne 68-®3, pen. 17.03.2018) // http://www.consultant.ru/;

http://www.garant.ru/

2.1lpuka3 MunuctepctBa oOpa3oBanusi u Hayku Poccuiickoit ®denepanuu ot
31.03.2014 r.

Ne 253 «OO0 ytBepxaeHun DenepalibHOTO MEPeyHs YYCOHHKOB, PEKOMEHIYEMBIX K
UCIIOJB30BAaHUIO TIPU  pEaIM3aly  HUMEIOIIUX TOCYJIApCTBEHHYIO  aKKpEeAUTAIUIO
o0pa30BaTeNIbHBIX MPOrpaMM Ha4yaJbHOTO OOLIETr0, OCHOBHOT'O OOIIET0, CPETHETO OOIEro
obpazoBanusi» (B pen. [IpukazoB MunoOpHayku Poccun ot 08.06.2015 r. Ne 576, ot
28.12.2015 1. Ne 1529, ot 26.01.2016 r. Ne 38,

o1 21.04.2016 1. Ne 459, o1 29.12.2016 1. Ne 1677, o1 08.06.2017 r. Ne 535, o1 20.06.2017 T.
Ne 581,

ot 05.07.2017 r. Ne 629) // http://www.consultant.ru/; http://www.garant.ru/

3.1Ipuka3 Muntpyna Poccun ot 18.10.2013 r. Ne 544H (B pen. [lpukaza Muntpyna
Poccun ot 05.08.2016 1. Ne 422H, ¢ u3Mm., BHeceHHbIMU [Ipukazom Muntpyna Poccun ot
25.12.2014 1. Ne 1115H) «O0 ytBepxknenun npodeccuoHanbHoro cranaapra «llegaror
(memaroruyeckasi IesITeIbHOCTh B cpepe IOIIKOIBHOT0, HA4aJbHOTO OOIEro, OCHOBHOTO
o0111ero, cpeaHero ooiiero 0opa3zoBanusi) (BOCIUTATENb, YUUTEIb)» (3apEerucCTPUPOBAHO B
Munrocte  Poccun  06.12.2013 r.  Ne  30550) //  http://www.consultant.ru/;
http://www.garant.ru/

4. Tlpuka3 MunnctepcTBa 00pa3oBaHusi W Hayku Poccuiickoit ®Denepammu OT

30.08.2013 r.
Ne 1015 (B pen. [IpukazoB MunoOpuayku Poccun ot 13.12.2013 1. Ne 1342, ot 28.05.2014
r. No 598, or 17.07.2015 r. Ne 734) «O06 ytBepxnaeHuu llopsaka opraHuzanuu u
OCYULIECTBJIEHUSI 00pa30BaTEIbHON AESATENBHOCTH MO OCHOBHBIM 00111€00pa30BaTebHbIM
nporpammam — o0pa3oBaTeNbHbIM MPOTPaMMaM HayalbHOTO 00IIEr0, OCHOBHOI'O OOILEro U
cpeaHero oomiero oopazoanusy» (3apeructpupoBano B Munrocte Poccun 01.10.2013 1. Ne
30067) // http://www.consultant.ru/; http://www.garant.ru/

5. TloctaHnoBnenue ['TaBHOTO rocy/1apCTBEHHOTO CaHUTAPHOTO Bpaua Poccuiickoit
®deneparun ot 29.12.2010 Ne 189 (pen. ot 25.12.2013 1.) «O6 yrBepkaenun CanlluH
2.4.2.2821-

10 «CaHuTapHO-3MTHIEMHUOIOTHIECKIE TPEOOBAHMSI K YCIOBHSIM U OpTaHU3AINH O0yUICHHUS
B 001Ie00pa3oBaTeNbHBIX YyupexaeHusx» (3apeructpupoBano B Muniocte Poccun
03.03.2011 r. Ne 19993), (B pen. U3menennit No 1, ytB. IlocranoBinenuem [ nmaBHOTrO
rocyJapCTBEHHOro caHutapHoro Bpauda Poccuiickoit @enepamuu ot 29.06.2011 Ne 85,
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N3menennii Ne 2, ytB. [locTaHoBienreM [ 1aBHOTO rOCyJapCTBEHHOTO CAHUTAPHOI'O Bpaya
Poccuiickoit @enepanuu ot 25.12.2013 r. Ne 72, U3menennit Ne 3, ytB. [locTaHOBIEHHEM
['maBHOrO rocygapcTBeHHOro caHutapHoro Bpaua P® ot 24.11.2015 r. Ne 81) //
http://www.consultant.ru/; http://www.garant.ru/

6. IloctanoBnenue I'1aBHOroO ToCyJJapCTBEHHOTO CAaHUTApPHOTO Bpada Poccuiickoit
®eneparun ot 10.07.2015 1. Ne 26 «O6 yrBepxkaenun CanlluH 2.4.2.3286-15
«CaHuTapHO- MUJIEMUOIOTHYECKUE TPEOOBAHUS K YCIOBUSIM U OPraHU3allMU 00y4YeHUs U
BOCIIUTAHUSI B OpPraHU3alMSIX, OCYHIECTBIISIIONIUX OOpa30BaTENbHYIO NEATEIbHOCTH I10
aJIalTHPOBAHHBIM OCHOBHBIM 00111€00pa30BaTeIbHBIM MPOTpaMMaM JJii OOYYAIOIINXCS C
OTpaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0pOBBs» (3apeructpupoBaHo B Muntocte Poccum
14.08.2015 r. Ne 38528) // http://lwww.consultant.ru/; http://www.garant.ru/

/.1lpuka3 MunucrepctBa oOpa3zoBanuss u Hayku Poccuiickoit ®enepanuu ot

09.06.2016 .
No 699 «O6 yTBepkJIeHUM TepeUHs OpraHU3ali, OCYIIECTBISIONIUX U3AaHUE YUEOHBIX
nocoOMii, KOTOpbIE JOMYCKAIOTCS K HCIOJB30BAaHUIO MPU peaau3alud  UMEIOIINX
rOCYJIapCTBEHHYIO aKKpEAUTAlUI0 O0pa3oBaTebHBIX IPOrpaMM HayajdbHOIO OOIIEro,
OCHOBHOTI'O 00IIETO, CpeAHero oo1ero oopazoBanus» ot Aekadbps 2018 roxa

8. IlpumepHast ocHOBHAsi 0Opa3oBaTeNbHas IporpaMMa CpeHEero 00IIero
obOpazoBanus (Onobpena pemenueM ot 12 mast 2016 roaa. Ilporokon Ne2/16).

9. IIporpammoii aiis crapiieit mkossl 10-11 xmacc 6a3oBsiii ypoBens 7. 41.
Msikuiies
10.ITporpammsr 17151 0011I€00pa30BaTENBHBIX yupexkaeHu. Ousnka. ACTpPOHOMUS.
7-11 xi./ coct. B.A. KopoBun, B.A. Opnos. - M.: JIpoda , 2019;
11.ABTopckoii nporpammbl A. BoponuoBa-Benbsimunona, E. K. Ctpayra :
yuebHo- meToauueckoe nocodue / E. K. Ctpayr. — M. : JIpoda, 2018.
12.ba3ucHsIil y4eOHBIN TUTaH 00IIe00pa30BATEIHHOTO YIPEIKICHHU.

[Iporpamma 10 (Qu3uke omnpexaenser o0sg3aTENbHOE MPEAMETHOE COAEpPIKAHUE,
yCTaHaBJIMBAET PEKOMEHAYEMYIO MOCIIEIOBATEIBHOCTh U3YUEHUSI TEM U Pa3/IeioB y4eOHOTo
npeaMera ¢ y4€TOM MEKIIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH Y4eOHOro
mpolecca, BO3PacCTHBIX oOcoOeHHocTel oOydaromuxcs. Ilporpamma mno ¢usuke gaér
MpeJICTaBICHHE O LIEJSIX, COJEPKaHUU, 001Iel cTpaTerun 00y4eHus, BOCIIUTAHUS U Pa3BUTHUS
oOy4Jaroniuxcs cpefcTBaMu yueOHOTo npenMera «Pu3nkay Ha yriayOJéHHOM YpOBHE.

N3yuenue kypca ¢GU3MKK YIIIyOJEHHOTO YpPOBHS TMO3BOJISET pEaln30BaTh 3aJlayd
npodeccHoHaNbHON OpUEHTAIlMH, HAIIPABJICHO Ha CO3JJaHUE YCIOBUM IS MIPOSIBIICHUSI CBOMX
MHTEIJICKTYaJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXXIbIM OOy4YaromuMcsi, KOTOpbIE
HEOOXOAMMBI ISl TPOJOJKEHHUsT OOpa3oBaHUsS B OpraHu3alusax NpodheccCHOHATIbLHOrO
o0Opa3oBaHMsI 110 Pa3InYHBIM (PU3UKO-TEXHUUYECKUM U MH)KEHEPHBIM CHELIMATIBHOCTSM.

B nporpamme no ¢usuke onpenensroTcs INIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca
¢bu3MKM Ha YpPOBHE CpeAHero oOIIero oO0pa30BaHMS: JIMYHOCTHBIE, METalpeIMETHbIE,
npeaMeTHbIe (Ha yriayOnéHHOM ypoBHE). HaydHO-METOONOTHYECKOW OCHOBOW ISt
pa3paboTKku TpeOOBaHUI K JIMYHOCTHBIM, METANPEAMETHBIM U IPEIMETHBIM pe3yjbTaTaMm
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oOydaroluxcsi, OCBOMBIIMX NporpamMmy Mo (u3MKe Ha YpOBHE CPEAHEro OOIIero
oOpa3oBaHMsI Ha yIIyOJIEHHOM YPOBHE, SIBISIETCS CHCTEMHO-IEATEIbHOCTHBINA MOIXO/.

[Iporpamma 1o gpu3rke BKIIOYALT:

IUTAaHUPYEMBbIE PE3YJIbTaThl OCBOCHUA Kypca (U3UKHU Ha YyriyOJIEHHOM YPOBHE, B TOM
YHCIIe IPEIMETHBIE PE3YIbTAThI IO TOaM 00yUYCHHUS;

cojJiepkanue yuyeObHoro npeamera « Pu3uka» mo rojgam o0ydeHHsl.

[Iporpamma no (u3uke UMEET MPUMEPHBIA XapakTep U MOXKET ObITh HCIOJb30BaHA
YUUTENSIMUA (PU3UKH JIJIs1 COCTABJICHHSI CBOMX Pab0YHX MPOrpamm.

[Iporpamma 1o ¢u3uMKe HE CKOBBIBAET TBOPYECKYI0 HWHUIIMATUBY YUYHUTEJIEH W
MPEAOCTABIIET BO3MOXHOCTH JUISl PEATM3ALMKM PA3JIMYHBIX METOJMYECKHX IOAXOJ0B K
MpEenoIaBaHui0 (PU3UKHU HA YIUIYOJIEHHOM YPOBHE IPH YCIOBUM COXpPAaHEHHUS 00sA3aTeIbHON
4acTH COJAEPKaHMsI Kypca.

duszuka Kak Hayka O HauOosee OOIIMX 3aKOHaxX IPHUPOJIbI, BBICTYNAs B KaueCTBE
y4eOHOro mpeIMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHUU 00
okpyxatomeM mupe. llkonbHbId Kypc (PU3UKH — CHCTEMOOOPA3yIOIIMA SISl €CTECTBEHHO-
HAy4YHbIX y4E€OHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLECCOB
U SBJICHUH, W3y4aeMbIX XUMHUEH, Ouosorueu, gusnmueckoit reorpadueil m acTpOHOMHEH.
Hcnonp30BaHne M aKTMBHOE NPUMEHEHUE (PU3NYECKUX 3HAHUU OINpPEAeNnIo XapakTep U
OypHO€E pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B c(hpepe S3HEPreTUKU, TPAHCIIOPTA, OCBOCHHUS
KOCMOCAQ, MOJYyYEHHUsS HOBBIX MaTe€pHalioB C 3aJlaHHbIMU CBoilcTBaMu. M3yuenue Quznku
BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM KapTUHBI MUpA
oOyuaromerocsi, B (OpMHUpOBaHHE YMEHHUH NPUMEHSTh HAy4YHBIH METOJ| MO3HAHUS IpHU
BBITIOJTHEHUH UMHU y4€OHBIX HCCIIE0BaHUM.

B ocHOBY kypca ¢hu3uKH Ha ypOBHE CPEIHETO O0IIEero 00pa30BaHUs MOJIOKEH PsIT UJICH,
KOTOPbIE MOKHO pacCMaTPUBATh KaK MPUHIHUIIBI €r0 MOCTPOCHHS.

Hoen yenocmnocmu. B cOOTBETCTBUU C HEM KypC SIBJIETCS JOTUUECKU 3aBEPIIEHHBIM,
OH COJIEP’KUT MaTepual U3 BCEX pazJiesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUUECKOH,
TaK U COBPEMEHHOHN (U3HKHU.

Hoea zenepanuzayuu. B cooTBeTCTBUU C HEW Marepuan Kypca QU3NKU OO0bEeIUHEH
BOKpYT ¢u3nueckux Teopuid. Bexyumm B kypce siBisieTcss GOpMHUpPOBaHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE  peanuzauus  NOpeanojaracT  MCHOJIb30BAHUE
T'YMaHUTAPHOTO MOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3U PA3BUTUA (PU3UKU C
pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U KOJIOTMUYECKUMU
mpoOIeMaMHu.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢u3uku yriyOn€HHOTO  ypOBHS
MPEANOJaraeT 3HAKOMCTBO C IOIUPOKMM KpPYTOM TEXHUYECKUX M TEXHOJOTUYECKUX
NPUIOKEHUN U3yYEHHBIX TEOPUH U 3aKOHOB. [Ipu 3TOM paccmaTpuBaroTCsa Ha ypOBHE OOIIHUX
NPEe/ICTaBIICHUI U COBPEMEHHBIE TEXHUUECKUE YCTPONCTBA, U TEXHOJIOTUHU.

Hoesa 3xonozuzayuu peannsyercs MOCPEICTBOM BBEIECHHS JIEMEHTOB COAECPKaHUSA,
MOCBSIIEHHBIX SKOJIOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM

4



TEXHUKH W  TEXHOJOTWHA, a TakkKe OOCyXIeHus TpobieM  paroHaIbHOTO
MPUPOIOTIOIB30BAHUS U SKOJIOTHYECKON O€30MacHOCTH.

OcBoeHue cofiepKaHus IPOrpaMMbl 0 GU3HUKE JOHKHO OBITh TOCTPOEHO HA MPUHIUIIAX
CUCTEMHO-/I€ATEIbHOCTHOT 0 No1xoaa. s pusuku peanusanusi 3TUX NPUHIUIIOB Oa3upyercs
Ha HCIOJIb30BAHUH CAMOCTOATEIBHOTO SKCIEPUMEHTa KaK ITOCTOSIHHO JIEHCTBYIOILETO
¢dakropa yueOHOro mporecca. [ yrimyOn€HHOTO ypOBHS — 3TO CHCTEMa CaMOCTOATEIBHOTO
YUYEHUYECKOTO0 HKCIEPUMEHTA, BKIIOYAIOMIEIO (POHTAIBHBIE YUYEHUYECKHE OINBITHI IpHU
U3yYE€HUU HOBOIO MaTepuana, jJabopaTopHble paOOThl U pabOThHl mpakTtukyMma. [Ipu sTom
BO3MOXKHBI J[Ba crocofa peanu3anuu (U3NYECKOTO MpakTUKyma. B mepBom ciyuae
MPaKTUKYM IpoBoauTcs o B KoHUe 10 u 11 xnaccoB, 1Mb0 mocie mepBoro U BTOPOro
MOJIYTOJIMI B K&KJIOM M3 3TUX KJ1accoB. BTopoli criocob — 310 nHTerpanus padoT NpakTUKyma
B CHUCTEMY JIaOOpaTOpHBIX PAabOT, KOTOpbIE MPOBOJAATCA B IMpOIECCe HM3y4YEHHUs paszzeiia
(temsr). Ilpu 3TOoM nox paboTamu IpPaKTUKyMa IOHUMAETCSl CAMOCTOATEIBHOE UCCIIE0BAHNUE,
KOTOpPO€ MPOBOJUTCS MO PYKOBOJICTBY CBEPHYTOro, O00OOIIEHHOTO BHJa O€3 MOIIAaroBOi
UHCTPYKITUH.

B nporpamme no gpusnke cuctemMa yUeHHUYECKOro 3KCIEPUMEHTA, TJA0OPAaTOPHBIX padOT
U MpakTUKymMa NpeJCTaBlICHAa €IUWHBIM INepedyHeM. BpiOop TeMaTuku 11 3THUX BHJIOB
YUYEHUYECKUX MPAKTUUECKUX padOT OCYIIECTBISETCS YYaCTHMKaMH 0O0pa30BaTeIbHOTO
mpolecca UCX0as U3 OCOOCHHOCTEH IMOYypOYHOro IUIAHUPOBAHUS M OCHAIIEHUS KaOWHeTa
¢usuku. Ilpu s3TOM oOOecneuynBaeTcss OBJAJEHUE OOYYAIOIIMMHUCS YMEHHUSIMU TNPOBOAMTH
NpsIMblE U KOCBEHHBIE M3MEpPEHUs, UCCIIECJOBAaHUs 3aBUCUMOCTEN (DU3MUECKUX BEIMYUH U
MIOCTaHOBKY OIIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHuE yAeIseTcsl pelIeHUIO PacU€THBIX U KaUeCTBEHHbIX 3aa4. [Ipu aTom
IUTS pacYETHBIX 3a/1a4 IPUOPUTETOM SIBJISIFOTCS 3aJ1a4M C SIBHO 33JaHHON M HESBHO 3aJJaHHOU
(bu3nuecKoil MOAEIBIO, TIO3BOJISIONINE MPUMEHITh U3YUCHHBIE 3aKOHBI U 3aKOHOMEPHOCTHU
KaK U3 OJHOTO pa3jiesia Kypca, Tak U HHTETpUpysl IPUMEHEHUE 3HaHUN U3 pa3HbIX pa3JesoB.
JUi1 Ka4eCTBEHHbIX 3ajlad MPUOPUTETOM SIBJISIFOTCS 3a/laHusl Ha OOBbsICHEHHE/TpeACcKa3aHue
MpoTeKaHust GPU3NUYECKUX SBICHUHN U TIPOIIECCOB B OKPYKAOIIEH KU3HH, TPpeOyoIre BEIOopa
bu3nUeCcKoil MOJENN AJs CUTYalluy IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusiMu PI'OC COO k MarepuasbHO-TEXHUUYECKOMY
obecrieueHnto y4eOHoro mporecca Kypc Gu3NKu yriayOoaéHHOTO YPOBHS Ha YPOBHE CPETHETO
o0miero o0pa3oBaHus JOJKEH M3y4aThCsl B YCIOBUSAX MPEAMETHOro kabuHeTa. B xabunere
¢bu3uKu 0JKHO OBbITh HeoOXxoaumoe jgabopaTopHOoe OO0OpyHOBAaHHME [Jisi BBIOJHEHUS
YKa3aHHBIX B MpOrpaMMme Mo (U3HUKE YICHHUYECKHUX OIBITOB, JaOOPaTOpHBIX paboT M padoT
MPaKTUKyMa, a TaKXkKe IEMOHCTPAIIMOHHOE 000PYJOBaHHE.

JleMOHCTpallMOHHOE 00OpynoBaHUE (POPMHUPYETCS B COOTBETCTBHUM C TNPUHIUIIOM
MUHUMAJIbHON JOCTATOYHOCTU M 00ECMEeYMBAET MOCTAHOBKY MEPEUYHUCICHHBIX B IPOrpaMMme
10 (pU3MKE KIFOYEBBIX AEMOHCTPALUM AJI UCCIIEI0BaHUS U3y4aeMBbIX SIBJICHUM U MPOLIECCOB,
AMIUPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX PUMEHEHUI.

JIaGoparopHoe 000pynOBaHUE ISl YYEHUUECKHUX MPAKTUYECKUX paboT popMUpyeTcs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEUHBAETCS B pacué€re OJJHOTO KOMILJIEKTa Ha JBYX

o6yqafom14xc;1. TemaTnueckue KOMILJIEKTHI Ha60paTOpHOFO O60py,ZIOBaHI/I}I JOJIDKHBI OBITH
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MOCTPOEHBI HA KOMIUIEKCHOM HCTIOIb30BAaHUH aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUI€ HU(POBBIX TaOOPATOPUIA.

OCHOBHBIMU 1IEJIIMU U3Y4€HHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

(opMupOBaHHE HHTEpeca U CTPEMJIEHHMsI OOYy4aroUIMXcsi K HAy4YHOMY H3yUYEHUIO
MPUPOBL, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUH O HAyYHOM METOJE TO3HaHus © (popmHupoBaHHE
HCCIIEIOBATEIBCKOTO OTHOILIEHUS K OKPY KAIOIIUM SIBJICHUSIM;

(opMupOBaHKE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJsibTaTa U3yuyeHUs OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

(dopMupoBaHrEe YMEHHUI OOBSICHATD SIBICHUS C UCMOJB30BaHNEM (DU3HUECKUX 3HAHUN U
HAy4YHBIX JI0KAa3aTEJIbCTB;

(opMupOBaHUE MPENCTABICHUN O posu (PU3UKHU JJI1 Pa3BUTUS JIPYTHMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TMPEACTABICHU O BO3MOXKHBIX cdepax Oyaymeil mnpodeccCuoHaTbHON
NEeSATENbHOCTH, CBSI3aHHBIX C (DPM3UKOHM, MOJArOTOBKA K JajbHEHIIEMY OOYyYEHHIO B 3TOM
HaIlpaBJICHUU.

JlocTrkeHne 3TUX Lened o0ecreunBaeTcs pelIeHHEeM CIEIYIOIUX 3a/1ad B Mpoliecce
M3Yy4EHHUs Kypca (U3UKU Ha YPOBHE CPEIHEro 0OLIEro 00pa30BaHUs:

MpUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHSIX, BKJIOYAs MEXaHUKY, MOJEKYJSPHYIO (U3HKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(U3HUKY U 3JIEMEHTHI aCTPO(UZUKY;

(opMupoBaHHE€ YMEHUH NPUMEHATH TEOPETUUYECKHE 3HaHWs Uil OObBSICHEHUS
(bu3nuecKux SBJICHUNA B IPUPOJIE U JUIsl NPUHATHUS MPAKTUUECKUX PEIICHUN B TIOBCEIHEBHOM
KU3HH;

OCBOCHHME CIIOCOOOB pEUIEHUS pPA3IMYHbIX 33Ja4 C SBHO 3aJlaHHOM (PU3HYECKOU
MOJIETIbIO, 3a/ay, MOJpa3yMEBAIOIIMX CAMOCTOATEIbHOE CO3/aHue (PU3NYECKOW MO,
aZICKBaTHOM yCIJIOBUSM 33aJa4d, B TOM YHCJIE 3a]1a4 MH)KEHEPHOTO XapaKTepa;

NOHUMaHUE (PU3NYECKUX OCHOB M NPHUHIMIIOB JEHCTBUS TEXHMUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYXKAIOLLYIO CPEIy;

OBJIAJICHUE METOAaMHU CaMOCTOSATEIbHOTO TUIAHUPOBAHUS U MPOBEACHUS (PU3MUECKUX
HKCIIEPUMEHTOB, aHalM3a W WHTEpIpeTaluud WH(OPMALUU, OINpPEAENCHUS JTOCTOBEPHOCTHU
MOJIyYEHHOTO pe3yJIbTaTa;

CO3JaHHUE YCIIOBUU JJISI PA3BUTHUS YMEHUM MTPOECKTHO-UCCIEN0BATEIBCKOM, TBOPUECKON
NS TENbHOCTH;

pa3BuTHE HHTEepeca K cdepaMm NpodhecCHOHATBHOW MAESITETbHOCTH, CBSI3aHHOM C
(bU3UKOM.

B cootrBerctBun ¢ tpedoBanusmMu OI'OC COO yrnyOn€HHBIA YpPOBEHb H3YyYEHUS
yueOHoro mnpeamera «®dusnka» Ha ypoBHE CpeaHero oOuiero oOpa3oBaHHs BBIOMPAETCS
00y4arolUMuUcs, MJIaHUPYIOIUMHU IPOJOLKEHHE 00pa30BaHMs 110 CIIEHUATBHOCTIM (PU3UKO-
TEXHUYECKOTO TIPODHIISL.



Ha wusyuenue ¢usuku (yriyOn€HHBIM ypOBEHb) Ha YPOBHE CpPEAHEro OOIIero
obpazoBanust B MAOY COIII Ne4 mo yueObnomy tutany otBoautcst 408 gacos: B 10 kmacce —
204 gacog (6 yacoB B Henento), B 11 kiacce — 204 yacoB (6 9acoB B HEEIIO).

[IpennaraeMelii B mporpamme 1o (pu3nke NepedeHb JIaOOpaTOPHBIX M MPAKTUYSCKUX
paboT ABISAETCS PEKOMEHJOBAHHBIM, YUYUTENb JIeJaeT BbIOOP MpOBeACHHs JTa00paTOPHBIX
paboT U OMBITOB C YYETOM HHIMBUYaTBbHBIX OCOOCHHOCTEH 00y4aroImuxcsl.

COAEPXAHUE OBYYEHUSI

10 KJIACC

Paznen 1. HayyHblid MeTO/ MO3HAHMS TPUPOBI.

®uzuka — pyHAaMEHTaJIbHAs HayKa O mpupoje. HayuHblil METOJl MO3HAHUS U METO/bI
UCCIIEI0BaHMS (PU3MYECKUX SBIICHUM.

DKCIepUMEHT U TEOpHs B Mpoliecce Mo3HaHus npupoasl. Habmoienue u skcrepuMenT
B (pusuke.

Crioco0rbl n3mMepeHust GU3NUECKUX BEIMYMH (QHAIOTOBbIE U LU(POBBIE U3MEPUTEIBHBIE
pUOOPBI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocT U3MEpPEeHU (PU3NUECKUX BETUYMH (a0COIIOTHAS M OTHOCUTENbHAS).

MonennpoBanue pU3NUECKUX SIBJICHUN U MPOLIECCOB (MaTepHabHAs TOUKA, A0COIIOTHO
TBEPOE TEJIO0, HAeadbHas JKUJKOCTh, WJICAIIBHBIM Ta3, TOYCUHBIM 3apsm). [umoresa.
PuU3NYECKNUN 3aKOH, TPAHULIBI EI0 MPUMEHUMOCTH. PU3HUECKas TEOPHUS.

Pons m mecto ¢u3uku B (HOPMUPOBAHMHM COBPEMEHHOW HAy4YHOM KapTHHBI MHpa, B
MIPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, nPAKMUKyMm.

N3mepeHre cuiibl TOKa M HANPsOKEHHS B LENM IOCTOSHHOTO TOKa MPH ITOMOIIH
aHAJOrOBBIX U IIM(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LU(ppoBoit 1aboparopueit no ¢pusuke. [Ipumepsr nzmepenus: Gru3NUIEcKuX
BEJIMYMH MPU TOMOIIN KOMIIBIOTEPHBIX JATYMUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe nBHKeHUE. OTHOCUTEIBHOCTh MEXAaHMYECKOro IBHKeHusA. Cucrema
oTcuéra.

[Ipsimast 1 oOpaTHast 3a1a4u MEXaHUKH.

Pannyc-BekTop MaTepHalbHOM TOYKH, €ro NMPOEKIWH HAa OCU CUCTEMBI KOOpPAUHAT.
Tpaekropus.

[lepemenienue, cKOpoCcTh (CpelHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHHE
MaTEepUAIIBHON TOYKH, UX MPOEKIMH HA OCU CHUCTEMBbI KoopAuHaT. Cl10’KeHHE NIEpEMEILCHUN
U CJIOKEHHUE CKOPOCTEM.

PaBHOMEpHOE U PABHOYCKOPEHHOE NPSIMOJMHEWHOE JABWKEHHE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUAIIBHON TOUYKH OT BPEMEHU U UX IpadUKH.



CBoOogHOE maneHue. Y cKopeHrne cBOOOJHOTo naaeHus. [IBmxenue tena, OpOIeHHOro
MOJ1 YIJIOM K FOPHU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU U YCKOPEHUs MaTepUabHON
TOYKH OT BPEMEHHU U UX TpauKH.

KpuBonuneiiHoe asmxenue. [[BrkeHne MaTepruaabHOM TOUYKH 110 OKPYKHOCTHU. Y TJIOBas
Y TMHENHas ckopocTk. Ilepuon u yactota oOpamenus. LleHTpocTpemMuTenbHOE (HOpMAIBHOE),
KacaTeJIbHOE (TaHT€HIUAIIBHOE) U MOJTHOE YCKOPEHHE MaTepUaIbHON TOUKH.

TexHMYecKUe yCTpONCTBA M TEXHOJIOTMYECKUE IPOLECCHL: CIUIAOMETP, IBH)KCHHE
CHapsJ0B, LICMIHbIE, IIECTEPEHYATHIE U PEMEHHBIE IT€peIaul, CKOPOCTHBIE TUQTHI.

Jlemoncmpayuu.

Mopens cucteMsl OTCUETA, WILTFOCTPALUSA KUHEMATHYECKUX XapPAKTEPUCTUK JBVKEHHUS.

CnocoObl uccien0BaHusl TBUKEHU.

Nnmroctpanys npeaebHoro nepexoia U u3MepeHrne MTHOBEHHOU CKOPOCTH.

[IpeoOpa3oBaHue ABMKEHUI € UCTIOIb30BAaHUEM MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B PaA3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBmxeHus Tena, OpouIeHHOro MO/l YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnenue CkOpoCTH Ipu ABMKEHUH 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoM CKOPOCTH B PEAYKTOPE.

CpaBHeHHE ITyTEH, TPAEKTOPHIL, CKOPOCTEN JIBUKEHUS OJHOIO U TOTO K€ TEJA B Pa3HBIX
CHUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3ydenne HepaBHOMEPHOI'O IBUKEHUS € LIEIIBIO ONPEIEIICHUs] MTHOBEHHON CKOPOCTH.

N3mepeHne yCKOpEHHsT IpU MNPSIMOJIMHEWHOM pAaBHOYCKOPEHHOM JBHXXEHUHM 11O
HAaKJIOHHOU IUIOCKOCTH.

Hccnenoanne 3aBUCUMOCTH ITyTH OT BPEMEHH NPU PABHOYCKOPEHHOM JIBUKEHUU.

N3mepenne yckopeHUsi CBOOOAHOTO TMajeHus (PEKOMEHIOBAHO MCIOJIb30BaHUE
1udpoBoii 1abopatopun).

N3yuenune neukeHus Tena, GpoieHHOTro ropu3oHTaIbHO. [[poBepka rurnoTessl 0 mpsiMoit
MTPONIOPLIMOHAIBHON 3aBUCHMOCTH MEXKIY JATbHOCTBIO MTOJNETA U HAYAJIIBHOW CKOPOCTBIO TENA.
N3ydenune nBMKEHHUS Tella 0 OKPYKHOCTH C TIOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnegoBanue 3aBUCMMOCTH Mepuofa OOpallleHHuss KOHMYECKOTO MasiTHUKa OT €ro
apaMeTpoB.

Tema 2. /lunamuxa.

Ilepsbii  3akoH  Herotona. HMHepruanbHble  cucrtembl  orcu€ra. IIpuHiun
otHocutTenbHOCTH ["anuies. HennepuuanbHbie cucTeMbl 0TCUéTa (OnpeaesieHue, IpuMepbl).

Macca tena. Cuna. [IpyHuun cynepno3uimu cui.

Bropoii 3akoH HeroToHa A1s1 MarepraibHON TOYKH.

Tperuit 3axkoH HproTOHA 111 MaTEPUAIBHBIX TOYEK.

3aKOH BCEMUPHOI'O TATOTEHMsI. DKBUBAJICHTHOCTb TPABUTALIMOHHON U MHEPTHOU MAaCCHI.

Cuna T1spKkecTH. 3aBUCUMOCTb YCKOPEHHUS CBOOOJHOIO MaA€HUsS OT BBICOTHI HaJ
MOBEPXHOCTHIO IJIAHETHl U OT reorpaduueckoil mupoThl. JBrkeHHe HEOECHBIX TeNl U UX
cnyTHUKOB. 3akoHbl Kemiepa. IlepBas kocmMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABMKYIEroCs ¢ YCKOPEHUEM.
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Cuna tpenust. Cyxoe TpeHue. Cuna TpEHHsS] CKOJBXKEHUS M CHJIa TPEHHUS TOKOS.
Koaddumment tpenns. Cuna conpoTUBIICHUS MPHU JIBIXKCHUH TeJa B )KUIKOCTH WA Tase, eé
3aBUCHUMOCTB OT CKOPOCTH OTHOCUTEIBHOIO JIBHXKEHUSI.

Hasnenue. ['mapocrarnueckoe aapinenue. Cuna Apxumena.

TexHuyeckre yCTpONCTBAa M TEXHOJOTMYECKUE MPOIECChl: MOAIMIMITHUKH, JBHKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu.

HaGnronenue nBrm>XeHus Tell B MHEPIUAIbHBIX U HEMHEPIMAIbHBIX CHCTEMaX OTCUETA.

[IpyHLIMI OTHOCHUTEIBHOCTH.

Kauenue AByX HWJIMHAPOB WM IIAPOB Pa3HOM MAaccChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEIJIbHO HEMHEPIIMAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHCTBYIOIIECH MPUIOKEHHBIX K TEIIy CHJI C MIPOU3BEACHUEM MAaCChI
T€Jla Ha €r0 YCKOPEHUE B MHEPLUHUAIBHOM CHCTEME OTCUETA.

PaBeHCTBO cHil, BOBHHKAIOIINX B PE3yJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenune macc 1o B3anMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MMAICHUH.

[leHTpoOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne paBHOACHCTBYIONICH CUIT IPU JBMYKEHUN OpyCKa 10 HAKJIOHHOM IJTIOCKOCTH.

[IpoBepka THUMOTE3bl O HE3AaBUCUMOCTH BPEMEHHU JBMIKEHHUS OpyCKa IO HAKIOHHOU
IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MaCCHhl.

UccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpasiie, ot ux aedopmaluu.

N3ydyeHne NBUKEHUSI CUCTEMBI TEJ, CBS3aHHBIX HUTHIO, NEPEKUHYTOM 4epe3 JIErKUU
OJI0K.

N3mepenune kodpdunveHTa TpeHUsT 10 BEIMYMHE YIJIOBOro  kodduimeHTa
3aBUCHUMOCTH Frp(N).

UccnenoBanue nBrkeHUss Opycka 10 HAKJIOHHOW TIUIOCKOCTH C TI€PEMEHHBIM
Kod(puImeHTOM TpeHU4.

N3ydenue nBMKEHUsS rpy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AGcomoTHO TBEpAOE Teuo. [locTynarensHoe 1 BpaaTeabHOE JBUKEHUE TBEPIOTO Tea.
MOMEHT cHJIbl OTHOCUTENBHO OcH BpamieHus. [1neyo cunbl. CiioxeHne cuil, NPUloKeHHbIX K
TBEpAOMY Teny. LleHTp TshkecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TeEA.

YcroitunBoe, HeycTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckre ycTpoNUCTBA U TEXHOJIOTMYECKUE MPOLIECCHI: KPOHILITEWH, CTPOUTEIbHBIN
KpaH, peleTyaTble KOHCTPYKIIHH.

Jemoncmpayuu.

YcnoBus PpaBHOBECCHAL.
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Bunpel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmukKym.

HccnenoBanue ycinoBui paBHOBECUS TBEPAOTO TEJIA, UMEIOLIEr0 OCh BPAILICHUS.

KoHcTpyrnpoBaHne KpOHIITENHOB U PacUET CUII YIPYTOCTH.

N3ydenne ycToOMInBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOMIAb ONIOPBI.

Tema 4. 3akonvl coxpaneHus 6 MexaHuke.

Nmnynbe maTepuaibHOM TOYKH, CUCTEMBI MAaTEPUANIBHBIX TOYEK. LIeHTp Macc cucteMbl
MaTepuaabHbIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPpa Macc.

Nmnynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA TENA.

3aKOH COXpAaHEHHS UMITYJIbCA.

PeakTuBHOE OBMKCHUE.

MomeHT mmnyibca MarepualibHOM TOukd. [IpencraBiieHMe O COXpaHEHHMM MOMEHTa
HMMIIYJIbCA B LIEHTPAJIbHBIX IOJIAX.

Pabota cuibl Ha MajoM M Ha KOHEYHOM TepeMelieHnu. ['paduueckoe npeacTaBicHue
pabOThI CUIIBI.

MOIIHOCTH CHUJIBI.

Kunernueckast sHeprusi MmaTepuaibHON Toukd. TeopeMa 00 M3BMEHEHUH KMHETHYECKOM
SHEPIrUU MAaTEPUAIBHON TOUYKH.

[TorenuuanbHpIe U HENOTEHIMAIbHBIE CUJIBL. [loTeHManbHas sueprus. [loTeHnnansHas
sHeprus ynpyro aehopMupoBaHHON NPYKUHBL. [loTeHIIManbHas SHEeprus Teja B OHOPOIHOM
rpaBUTallMOHHOM moJie. [loTeHuuanbHass »dHeprus Tejla B TI'PABUTALlMOHHOM  IIOJIE
OJHOPOAHOrO mapa (BHYTpM W BHE 1apa). Bropas kKocmuyeckass CKOpOCTb. TpeTbs
KOCMHYECKAsI CKOPOCTb.

CBsi3b pabOTHI HEMTOTEHIIMAIBHBIX CUJI C U3MEHEHUEM MEXaHUUECKON IHEPTUHN CUCTEMBI
TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON IHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHyUM IS UACATBHOU KUAKOCTH KaK CIIEACTBUE 3aKOHA COXPAHCHUS
MEXaHUYECKON DHEPIUH.

TexHudeckre yCTpOMCTBA U TEXHOJIOTUUECKUE MPOIIECCHI: IBUKEHUE PAKET, BOJOMET,
KOTIEP, MPY>KUHHBIN MTUCTOJIET, THPOCKOII, (PUTYPHOE KaTaHUE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOC IBHIKEHHUE.

HN3mepenne MOIITHOCTH CHUJIBL.

W3menenune sHepruu Tena Mpu COBEPIICHUN PabOTHI.

B3auMHbIe npeBpanieHnsl KHHETUYECKOM Y OTECHIIMAIBbHOW SHEPTUN MPU IEHUCTBUU Ha
TEJIO CHJIBI TSXKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue dHepTruu Mpu CBOOOIHOM MaJCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenune umirynbca Tena no TOpMO3HOMY ITYTH.

N3mepenne cuitbl TSITu, CKOPOCTA MOCIH ICKTPOMOOUIISI M MOIITHOCTH CHJIBI TSTH.

CpaBHCHI/Ie N3MCHCHM NMITYJIbCa TCJIa C UMITYJIbCOM CHIIBI.
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Hccnenoanne cCoOXpaHEeHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJECHCTBHM.

N3mepeHne KHHETUYECKOM YJHEPTUH TEJIA 110 TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHUS MMOTECHIIUATBHOM SHEPTUH MPYKUHBI C pA0OTOM CUITBI TPEHUSI.

Omnpenenenre pabOThI CUIIBI TPEHUS NP ABMXKCHHUH TeJla IO HAKJIOHHOM TIOCKOCTH.

Paspnes 3. MouiekyasipHasi pU3HKa ¥ TEPMOJAUHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OcHOBHBIE TOJIOKEHHST MoJIeKyJsipHO-KuHeTnyeckoil Teopun (MKT), ux ombiTHOE
o6ocHoBanue. Juddysus. bpoyHoBckoe nBUKEHUE. XapaKTep IBMXKCHUS U B3aUMOICUCTBUS
4yacTHI] BemniecTBa. MoJenu CTpOEHHUs Ta30B, KUIKOCTEH U TBEPABIX TEN U OOBSICHEHUE
CBOMCTB BEIIIECTBA HAa OCHOBE ATUX Mojeneid. Macca U pa3mepbl MOJIEKYd (aTOMOB).
KomnuectBo Bemiectna. [loctostHaass ABorajipo.

TennoBoe paBHOoBecue. Temneparypa u cnoco0Obl €€ usmepenus. lllkana Temnepatyp
Lenbcus.

Mopens uaeanbHOrO ra3a B MOJIEKYISIPHO-KMHETUYECKOM TEOPHUM: YaCTHIBI Ta3a
JIBWKYTCS XaOTUYECKHU U HE B3aUMOJECHCTBYIOT IPYT C IPYTOM.

I'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kianeiipona. AOGcoioTHas TemIiepaTypa
(wkana temmneparyp KenbBuna). 3akoH [lanbrona. M3omponeccsl B HaeaabHOM Tasze ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. ['paduueckoe MpencTaBiIeHUE H30MPOLECCOB:
U30TepMa, H30X0pa, n3odapa.

CBs3p MEXAy MJABICHHEM M CpPEOHEH KHHETUYECKOW HHEPruerd NOCTYyHaTEIbHOIO
TEIUIOBOTO JIBMJKEHHUS MOJIEKYJl HACaIbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOW TEOPHH HJICAJIBHOTO Ia3a).

CBsi3b aOCONIOTHOM TeMmeparypbl TEPMOJAMHAMHYECKON CHUCTEMBI CO CpEIHEH
KMHETUYECKOW SHEPTUEN MOCTYNAaTEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTULI.

TexHuyeckre yCTpPOMCTBA W TEXHOJOTHMYECKHUE MPOIECChl: TEPMOMETp, OapoMeTp,
IIOJIy4YE€HHE HAHOMATEPHUAJIOB.

Jlemoncmpayuu.

Mopenu IBUKEHHUS YaCTUL] BELLIECTBA.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUKEHUS.

Hubdy3ust KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHne MOIEKyII.

Mojenu KpUCTAUINYECKUX PELIETOK.

Habmonenue u ncciaenoBaHue H30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HccnenoBanue mporecca yCTaHOBJICHHS TEIJIOBOTO PABHOBECHS MPHU TEIJIO0OMEHE
MEXKIY TOPSTYEH U XOJIOJHOM BOJOM.

N3yuenne M30TEpMUYECKOro Ipoiiecca (PEKOMEHJIOBAHO HCIOJIb30BaHUE IU(POBOM
naboparopun).

N3ydyeHnne n30XopHOTo nporecca.

N3yuenue nzobapHoro npoiecca.
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IIpoBepka ypaBHEHUS COCTOSHHS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmomunamuueckass  (TZl) cucrema. 3agaHue  BHEUIHUX  YCIOBUM  JUId
TEPMOJMHAMUYECKOM CHCTEMBbI. BHeEIIHWME W BHYTpeHHHE mapaMerpbl. [lapamerpsl
TEPMOJMHAMUYECKOM CHCTEMBI KaK CpPEIHHE 3HAYECHUS BEJIMYMH, ONMUCBHIBAOIIMNX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hayajo TEPMOJUHAMHUKHU. Camonpou3BoJibHAsS penakcanus
TEPMOJUHAMUYECKON CUCTEMBI K TEMIIOBOMY PABHOBECHIO.

Mopens HaealbHOrO ra3a B TEPMOAMHAMHMKE — CHCTEMA YPABHEHUM: YypaBHEHHUE
MenneneeBa—KianeipoHa ¥ BIpaXEHHE 1JIsI BHYTPEHHEN SHEPTUU. Y CIIOBHS IPUMEHUMOCTH
ATOM MOJENW: HU3Kasd KOHUEHTpalWs 4YacTHUL, BBICOKME TemIepaTypbl. Beipaxkenue s
BHYTPEHHEU HEPTrUU OJHOATOMHOTO UJEAIBHOTO ra3a.

KBa3ucrarnueckue u HECTaTHUECKUE MPOLECCHI.

DOneMeHTapHas paboTa B TEpMOJMHAMUKE. Berunciienne paboTsl 1o rpaduky mpoiecca
Ha pV-nuarpamme.

Teronepenadya kak crnoco0 M3MEHEHHsS BHYTPEHHEH 3HEPrMU TEPMOJAMHAMUYECKOM
cUCcTeMbl 0e3 coBepieHus: padoThl. KOHBEKIUS, TEIONPOBOJHOCTD, U3TyUCHHE.

KomnuectBo Temnotel. TemnoéMkoCTh Tena. YAenbHas U MOJSpHAs TEIIOEMKOCTH
BellecTBa. Y paBHeHHEe Maliepa. Y ielbHas TEIUIOTa CrOPaHUs TOIUMBA. Pacyér komnuecTBa
TEIJIOTHI IpH Teronepenaye. [louarue 06 anunadbaTHOM mpouecce.

[TepBbrit 3ak0H TepMoaUHAMHUKU. BHyTpeHH: s sHeprus. KomumdecTBo TernoTsl U paboTa
KaK MEpbl U3BMEHEHUSI BHYTPEHHEN SHEPTUH TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3ak0H TEpMOIMHAMMKM [UIi PABHOBECHBIX IIPOLIECCOB: 4YEpPE3 3aJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOW CUCTEMbI MPOXOIUT €IUHCTBEHHAs aanadara.
AOco0THas TeMIepaTypa.

BTopoii 3aK0H TEpMOJMHAMUKH JJI1 HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOKHO ITEPENATH
TEIUIOTy OT OoJjiee XOoJogHOTO Teja K Oojee Harperomy 6e3 komneHcanuu (Kmaysuyc).
HeobOpatuMocTh NpUpOAHBIX IPOLIECCOB.

[Tpunuune! necteus TerioBbix MamuH. KIIT/I.

Maxkcumansnoe 3nauenue KITJI. ukn Kapho.

DOKOJIOTUYECKUE AaCHEeKThl HUCIOJb30BaHUS TEIUJIOBBIX  JBHUrarenei. TeroBoe
3arpsA3HEHHUE OKPYXKAIOIIEH CPEbI.

TexHuyeckue ycTpoicTBa U TEXHOJIOTUYECKUE MPOLECCHI: XOJIOAWIbHUK, KOHTUIIMOHED,
IU3ENbHBIM U KapOropaTOpHBIM ABUTraTeNd, MapoBas TypOWHA, MOIYYEHUE CBEPXHU3ZKUX
TeMIeparyp, YTWIH3alMs «TEIIOBBIX» OTXOJOB C HCIOJIb30BAHHEM TEIJIOBOTO HAacoCa,
YTHIIA3AIMA OMOOPTaHMYECKOTO TOTIIUBA JJISl BRIPAOOTKH «TETIJIOBOMY U AJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue Temneparypsl pu aanadaTuyeckoM pacliupeHUN.

Bo3nyuHoe orauso.

CpaBHEHHE yAEIbHBIX TEIIOEMKOCTEN BELIECTB.

CnocoObl U3MEHEHNS] BHYTPEHHEW SHEPTUU.

Uccnenosanue aguabaTHOTO MpoIiecca.
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KomrmbrotepHabie MOAEIN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3mepenue yaenbHON TEIITOEMKOCTH.

Hccnenosanue npoiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO TIpoIecca.

N3ydeHne B3auMMOCBS3M SHEPTUU MEKMOJIEKYIISIPHOTO B3aUMOJICVCTBUS U TEMIIEPATYPbI
KUIEHUS )KUJIKOCTEM.

Tema 3. Acpecammuvie cocmosanusn eeuyecmea. Dazoevie nepexoowl.

[TapooGpazoBanue u KoHjeHcauus. McmapeHue u KumeHue. YenbHas TemioTa
napooOpa3zoBaHusl.

Haceimiennble 1 HeHachleHHbIE Mapbl. KauecTBEHHAas 3aBUCHUMOCTH IUIOTHOCTH U
JIABJICHUS] HACBIIIIEHHOTO Mapa OT TEMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BEMA HACHIIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUTICHUS OT JaBJICHUS B )KUAKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe Tteno. Kpucraimnmumyeckue u amopdHble Tena. AHU30TPOIUS CBOWCTB
KpuctajuioB. [InaBienue u kpucramuzanus. Y AenbHas TerioTa miaBiaeHus. Cyonumarusi.

Hedopmaruu TBEpHOro tena. Pactsxenue u cxarue. Casur. Moayns FOura. Tlpenen
ynpyrux aehopmariuii.

TennoBoe pacuupeHue KUIKOCTEN U TBEPABIX TEJI, 00BEMHOE U JIMHEHHOE PACIIUPEHHUE.
AHrapMOHHU3M TETUIOBBIX KOJIEOAHUH YaCcTUIl BEIIECTBA KaK MPUYMHA TEMJIOBOTO PACIIUPECHUS
Tel (Ha Ka4eCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B (pa30BbIX MMEPEX0IaX.

YpaBHEHHUE TEIIIOBOTO OajaHca.

[ToBepxHocTHoe ~ HaTskeHue.  KondduiueHT  NMOBEPXHOCTHOTO  HATSHKEHUS.
Kanunnapusie siBnenus. JlapieHue noa MCKPUBIEHHON MOBEPXHOCTHIO KUAKOCTH. DopMyna
Jlaruaca.

TexHuyeckre yCTpOMCTBA W TEXHOJOTUYECKUE TIPOLIECCHL: KUIKUE KPUCTAJIbI,
COBPEMEHHBIE MaTECPUAIBI.

Jemoncmpayuu.

TeruioBoe pacimupeHue.

CBoiiCcTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue rmpu noHM>XEHHOM TaBJICHHM.

N3mepenune cuiibl MOBEPXHOCTHOTO HATSXKEHUS.

OMBITEI C MBUIBHBIMY TUIEHKAMH.

CmaunBaHue.

Kanunnsipasie siBeHus.

Moenu HEHBIOTOHOBCKOM JKUIKOCTH.

CnocoObl u3MepeHus BIaXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJIEHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Buner nedopmaruii.

Ha6nronenue manbix nedopmarui.

Yuenuueckuii 3xcnepumenm, nadopamopHsle paGomut, NPAKMUKYM.
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N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepenne yaenpHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIICHHBIX MTAPOB.

N3mepennie aOCONMOTHOM BIaKHOCTH BO3/yXa U OLIEHKA MACChl MAPOB B MTOMEIICHHH.

N3mepenue ko3pPuienTa noOBepXHOCTHOTO HATSKCHHUSL.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH Je(popMallid pe3MHOBOro oOpaslia OT MPHUIIOKEHHOH K
HEMY CHJIBI.

Paznen 4. JiekTpoauHaAMUKA.

Tema 1. dnekmpuueckoe noie.

DJeKTpU3anms Tea U €€ NpOABICHUSA. JIEKTPUUECKUN 3apsia. J(Ba BUIa SIIEKTPUYECKUX
3apsAn0B. [IpOBOHMKY, TUANEKTPUKU U MOJIYIPOBOJHUKH. DJIEMEHTAPHBIA JICKTPUYECKHM
3apsAl. 3aKOH COXPAaHEHHUs dJIEKTPUUIECKOTO 3apsaa.

Bzaumopeiicteue 3apanoB. Toueunsie 3apsabl. 3akoH Kynona.

DnekTpruueckoe noje. Ero aercrerue Ha 3JIEKTPUUECKHUE 3APSIbI.

Hanpsoxénnocts snekTpuuyeckoro mois. IIpoOueiil 3apsa. JluHum Hanpsxk€HHOCTH
ANEKTPUIECKOro nojst. OMHOPOIHOE IIEKTPUUECKOE TOJIE.

IToTeHIMAIBHOCTD JIEKTPOCTATUYECKOIO MOJIA. PAa3HOCTH IMOTEHIIMAIOB U HAIIPSIKEHHUE.
IloreHnmanbHass  JHEprus  3apsana B dJeKTpocrartudyeckoM — mone.  [lorennman
ANEKTPOCTATUYECKOrO MoJisg. CBA3b HANpPsHKEHHOCTH IOJS M PA3HOCTU IMOTEHUUAIOB IS
AIIEKTPOCTATUYECKOTO MOJISI (KaK OJJHOPOJIHOTO, TaK U HEOJJHOPOJIHOTO).

[IpuHIMD CynepnO3UIMU SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsiga. [lone paBHOMepHO 3apspkeHHOUM cdepsl. [lone paBHOMEpHO
3apspKEHHOTO Mo 00bEMY miapa. [lose paBHOMEPHO 3apsyKEHHOM OECKOHEUHOW TIOCKOCTH.
KapTtunse! muHAN HAaNPSKEHHOCTU ATUX MOJIEW U SKBUNOTEHIIMAIBHBIX IOBEPXHOCTEN.

IIpOBOJHUKH B IJIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECHS 3aPsI0B.

JIMDIEKTPUKU B DJIEKTPOCTATUYECKOM I10je. Jludnekrpudeckas NIPOHUIIAEMOCTH
BEILIECTBA.

Konpencatop.  OnekTpo€MKOCTh  KOHAEHCATOpAa.  DJIEKTPOEMKOCTh  IIJIOCKOTO
KOHJIEHCATOPA.

[TapannensHoe coeguHeHHe KOoHIeHcatopoB. llocienosarenbHoe — coeauHEHUE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATOPA.

JIBrMKeHME 3apsIKEHHON YaCTHULIbI B OJTHOPOIHOM BJIEKTPUYECKOM I10JIE.

TexHuyeckue yCTpoMCTBa U TEXHOJOTMYECKHUE MTPOLECCHI: DJIEKTPOCKOI, dIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alllMTa, 3a3€MJICHUE AIEKTPONPHUOOPOB, KOHACHCATOPHI, TeHepaTtop Ban
ne I'paada.

Jlemoncmpayuu.

YCTpONUCTBO U IPUHIIUIT ICUCTBUS JICKTPOMETPA.

DNEKTPUYECKOE TOJIE 3aPSKEHHBIX [HAPUKOB.

DNeKTpUYECKOe NoJIE ABYX 3aPSKEHHBIX IIACTHH.

Mogens anekTpocTaTudeckoro reneparopa (Ban ne ['paada).
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[IpOBOIHUKM B 3IIEKTPUUECKOM IOJIE.

DnekTpocTaTuyecKas 3aluTa.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAAM IUIACTHH,
PACCTOSTHUSI ME¥K]1y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUYECKOro OIS 3apsHKEHHOTO0 KOHIEHCATopa.

3apsiiKa U pa3ps/ika KOHJIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

OueHka cHJ1 B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HaGnrogenue mpeBpameHusi SHEPTHM  3apsOKCHHOTO  KOHACHCAaTOpa B DHEPIHIO
W3JIyYEHUs CBETOANOA.

N3ydeHne npoTekaHus TOKa B LENU, COAEPKAILECH KOHICHCATOP.

Pacnipenenenrie pa3sHOCTH TMOTEHIMAJIOB (HAMPSDHKEHUSA) TMPU  TOCIEI0BATEIHLHOM
COEMHEHNH KOHIEHCATOPOB.

Hccnenosanue paszpsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuina toka. [IocTOSIHHBIN TOK.

VYcioBUsL CyLIECTBOBAHUS IIOCTOSIHHOIO JJIEKTPUYECKOr0 TOKa. VMCTOYHMKM TOKa.
Hanpsoxenue U u DJ1C &.

3akoH Oma 1 y4acTKa LEeTH.

DJIEKTPUYECKOE  COMPOTUBJIEHUE. 3aBUCUMOCTb  COINPOTHUBIECHHUS  OJHOPOAHOTO
MIPOBOJIHUKA OT €r0 JUIMHBI U IUIOLIA/INA IONEPEYHOr0 CEYEHHUs. Y IENbHOE CONPOTUBIICHUE
BEILIECTBA.

[TocnenoBarenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COEAWHEHHWE NPOBOJHHMKOB. Pacyér
pa3BeTBIEHHBIX AeKTpuueckux uenei. [Ipasuna Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH [xoyns—JIenia.

MOILIHOCTB ANEKTPUUECKOT0 TOKA. TEIIoBast MOIIHOCTD, BbIAEISAEMAasl HA PE3UCTOPE.

OJIC U BHYTpPEHHEE CONPOTUBICHHME HCTOYHMKA TOKa. 3akoH OMa 1Jid TMOJIHOU
(3aMKHYTOM) 2JIEKTpUYECKOM 11enu. MOITHOCTh UCTOYHHKA ToKa. KOpoTKoe 3aMbIKaHUE.

KonpaencaTop B enu noCTOSSHHOTO TOKA.

TexHn4eckre yYCTpOWCTBA M TEXHOJIOTUYECKHE MPOLECCHl: aMIEPMETP, BOJIBTMETD,
peocTarT, CYETYMK IIEKTPUIECKOU SHEPTHHU.

Jemoncmpayuu.

N3mepenne cuiibl TOKa M HAPSIAKECHUS.

HUccnegoBanne 3aBUCHMOCTM CWJIBI TOKA OT HAIPSDKEHUS JJISI PE3UCTOPA, JIAMIIBI
HAKaJIMBAaHUS U CBETOAMOMA.

3aBUCHUMOCTh COMPOTUBIICHUS! LUIUHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIOIIAAN
NONEPEYHOr0 CEYEHUS U MaTEpHAIIA.

HccnenoBanne 3aBUCUMOCTM CHJIBI TOKa OT COINPOTUBJIEHUS MPU MOCTOSIHHOM
HANPSIKECHNUM.

[Tpsamoe nzmepenne IJC. KopoTkoe 3aMblkaHUE raJbBAaHUYECKOTO JIEMEHTA U OLICHKA

BHYTPEHHEI'0 COIIPOTUBJICHMS.
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Crioco0rbI coenHeHust ICTOYHUKOB Toka, DJIC barapeii.

HccnegoBanue pa3sHOCTH MOTEHUMAJIOB MEXAY IMOJIFOCAMU MCTOYHHMKA TOKA OT CHJIBI
TOKa B LEIN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanne CMEMAaHHOIO COEINHEHUS PEUCTOPOB.

N3mepenne yaenbHOro COnpoTUBIICHUS TPOBOIHUKOB.

Hccnenoanne 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSIKEHUS JIJIS1 JJaMITbl HAKaJIMBAHUS.

VYBenuueHue npejesa u3MepeHus: aMmepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONMTPOTUBJIEHUSI HCTOYHHUKA TOKA.

HccnenoBanne 3aBucumoctd OJIC raapBaHMYECKOrOo 3JEMEHTAa OT BPEMEHH IpHU
KOPOTKOM 3aMbIKaHUU.

HccenenoBanue pa3sHOCTH IMOTEHLMAJIOB MEXIY IOJIFOCAMU MCTOYHHKA TOKA OT CHJIBI
TOKA B LICTIH.

HccnegoBanue 3aBUCUMOCTHY TTOJIE3HOW MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 pa3iuuHbix cpeoax.

DnekTpuyeckas MPOBOJAMMOCTb PAa3IUYHBIX BEUIECTB. DJEKTPOHHAS MPOBOAUMOCTD
TBEPABIX METAUIOB. 3aBHCHUMOCTb  CONPOTUBIEHUS METALIOB OT TEMIEPATYPBI.
CBepXITpOBOIUMOCTb.

DJIEKTPUYECKAN TOK B BaKkyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. COOCTBEHHas W MNpPUMECHas NPOBOJUMOCTb IOJIYIPOBOJIHUKOB.
CgoiictBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUM TOK B DJIEKTPOJUTAX. DIEKTPOJIUTHUECKAS TUCCOLMAIUA. DIEKTPOIIH3.
3axoHsl Papajest s JIEKTPOIU3A.

DJIEKTpUYECKH TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIBHBIA pa3ps.
Paznuunbie THIIBI caMOCTOSITENBLHOTO pa3psaa. Monnus. [Lnazma.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE NPHMEHEHHWE: Tra30pa3psIHbIe JIaMIIbI,
AJIEKTPOHHO-JTy4YeBask TpyOKa, MOTYIPOBOAHUKOBBIE IPUOOPHI: U0, TPAH3UCTOP, POTOAHO,
CBETO/MO/J, TallbBaHUKa, pa(UHUPOBAHUE MEIHM, BBIIJIABKA AQIOMUHUS, 3JIEKTPOHHAS
MUKPOCKOIHS.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHbI JsekTposinza Papazes.

HckpoBoii pa3psax U IpOBOAUMOCTH BO3/1yXa.

CpaBHeHHE IPOBOJAMMOCTH METAJUIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

Hab6nronenue snektponusa.

N3mepenune 3apsaa OTHOBAJIEHTHOTO MOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUSI TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU AUOJA.

DuU3NYeCKU NPAKTUKYM.
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Croco0Obl u3MepeHuss (PU3NYECKUX BEIUYMH C HCIOJIh30BAHHEM AaHAJIOTOBBIX H
U ()POBBIX U3MEPUTETHLHBIX TPHUOOPOB U KOMITBIOTEPHBIX TATYMKOBBIX CUCTEM. AOCOTIOTHBIE
U OTHOCHUTEJIbHbIE TOTPEIIHOCTH H3MepeHud ¢u3nueckux BenuduH. OILIEHKa TIpaHUI]
ITOTPEIIHOCTEM.

[IpoBeneHNEe KOCBEHHBIX W3MEPEHHUH, WCCICIOBAHUNA 3aBUCUMOCTEH (HU3MIECKUX
BEJIMYMH, IPOBEPKA MPEJI0KEHHBIX TUNOTE3 (BBIOOP U3 pabOT, OMMCAHHBIX B TEMAaTUYECKUX
paznenax «Y4eHHUYEeCKUI SKCIIEPUMEHT, Ta00paTOpHbIE pa0OThI, MPAKTUKYM ).

MexnpeaMeTHbIEe CBS3H.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 10 kiiacce OCyIIECTBISETCS C YYETOM
COJICPKATEIIbHBIX MEXIPEAMETHBIX CBSI3€ C KypcamMu MaTE€MaTUKH, OWOJIOTMH, XHUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnovle noHaAmuA, CEA3AHHbLIE C U3YUEHUEM MEMOO008 HAYUHO20
nO3HaHUA: SIBIICHUE, HAay4HBIA (pakT, rumoresa, (Quanyeckas BeIUYMHA, 3aKOH, TEOpHS,
HaONIOACHUE, OJKCIEPUMEHT, MOJEIMPOBAHUE, MOJEIb, HW3MEPEHHE, MOrPEIIHOCTH
M3MEPEHUI, U3MEPUTEIbHBIE TPUOOPHI, IUPPOBas 1a00paATOPUSI.

Mamemamuxka: peunieHre cucteMbl ypaBHeHUM. JlunelHas QyHkuusg, napadoia,
runepOona, ux rpaduku U cBoiicTBa. TpuroHomerpuyeckue (PyHKIIMU: CHUHYC, KOCHHYC,
TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIAECTBO. BEKTOPBI M UX MPOECKIUHU
Ha OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

Bbuonozua: wmexanudeckoe JABWKEHHE B KUBOW mpuponae, auddysus, ocmoc,
TETJI000MEH >KMBBIX OPTaHU3MOB, TETIOBOE 3arps3HEHUE OKPY>KAIOIICH CPEJbl, yTUITN3AIUs
OMOOPraHUYECKOT0 TOITUBA JIJIsI BRIPAOOTKHU «TEIIOBOW» U DJIEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSDKEHUE U KaWUIPHBIE SIBJICHUS B IPUPOJIE, STIEKTPUUECKUE SIBJICHUS B )KMBOM TIPUPO/IE.

Xumuna: JMCKPETHOE CTPOCHHE BEUIECTBA, CTPOCHHE ATOMOB M MOJIEKYJd, MOJIb
BEILIECTBA, MOJISIpPHAs Macca, MOJIy4YeHHe HAHOMATEpPHaJoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEl,
KUJKOCTEM W Ta30B, KUIKHE KPUCTAUIbl, DJIEKTPUYECKHE CBOWCTBA METAJUIOB,
AIEKTPOIUTUYECKAS] IUCCOLIMALUSA, TaTbBAHUKA, SJIEKTPOHHAS MUKPOCKOIIHUSL.

TI'eocpagpua: BnaxxnocTh Bo3ayxa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHUe ABUKEHUHN C UCTIOIb30BAHUEM MEXAHU3MOB, YUET CyXOT0O
U JKHJIKOTO TPEHHS B TEXHUKE, CTAaTUYECKHUE KOHCTPYKIUU (KPOHIITEHH, peléryarbie
KOHCTPYKIIMH), HUCIIOJIb30BAHUE 3aKOHOB COXPAHEHUS MEXaHUKU B TEXHUKE (THPOCKOI,
BOJOMET W Jpyrue), JBHUraTelh BHYTPEHHETO CrOpaHWs, MapoBas TypOuHa, OBITOBOM
XOJIOIUIIbHUK, KOHJIUIMOHEP, TEXHOJOTHMU TOJIYYEHUs COBPEMEHHBIX MAaTepuajoB, B TOM
YyCJie HAHOMATEepPUAJIOB, W HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKas 3allluTa, 3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30Ppa3PSTHBIC JIAMITBI, TOTYTPOBOHUKOBBIC MPUOOPHI, TaIbBaHUKA.

11 KJTACC

Pa3znea 4. JiaekTpoaMHaMuKa.
Tema 4. Maznummnoe noane.
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B3auMoenicTBrEe TOCTOSHHBIX MarHUTOB W MPOBOJAHUKOB C TOKOM. MarHutHoe moe.
Bekrop marmuTHOM WHAyKUuu. [IpvHIMI Cyneprno3suuyMyM MarHUTHBIX moned. JIluHum
MAarHuTHOW WHIYKIIUH.

MarsuTHoe 1oJie MPOBOJIHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKHA U KPYTOBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amriepa, e€ HarpaBJI€HUE U MOYJIb.

Cuna JlopeHua, e€ HampaBlIeHHE W MOAYJb. J[BMKEHHE 3apsHKEHHOW YacTHUIBl B
OJIHOPOJTHOM MarHuTHOM Tosie. PaGora cumnsl JlopeHia.

MarnuTtHoe nosue B BeuectBe. PeppoOMarHeTHKH, Mapa- U JUaMarHeTHKU.

TexHudeckre yCTpOMCTBA U TEXHOJIOTHMYECKHE IMPOLECCHI: MPUMEHECHHUE MOCTOSHHBIX
MarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, DIEKTPOABUTATENb AKOOU, YCKOPUTEIU
AJIEMEHTAPHBIX YACTHLI.

Jemoncmpayuu.

Kaptuna nuHME WMHAYKIUM MArHUTHOTO TMOJIS MOJOCOBOTO M TMOJKOBOOOPA3HOTO
MMOCTOSIHHBIX MAarHUTOB.

Kaptuna nuHMII MarHUTHOM WHIYKUMHM TMOJS JJIMHHOTO TMPSMOro MPOBOJAHUKA U
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumogericTBre A1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHI1a Ha MOHBI DJIEKTPOJIUTA.

HaGnronenue nBmkeHus My4yka 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[IpuHiun [EUCTBUS  DIEKTPOM3MEPUTEIHLHOTO MPUOOpa MarHUTORJIEKTPUUYECKOM
CHUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKyM.

HccnegoBanne MarHUTHOTO MOJISE HOCTOSTHHBIX MATHUTOB.

UccnenoBanue cBOMCTB heppOMarHEeTHKOB.

Uccnenosanue AeiiCTBUS MOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

N3mepenne cuiibl AMmepa.

N3ydenne 3aBUCUMOCTH CHJIbI AMITEpa OT CHJIbI TOKA.

OnpeneneHne MarHUTHOM MHAYKIIMM Ha OCHOBE U3MEPEHUS CUJIbI AMIIepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SABnenue srmeKkTpoMarHuTHOW MHAYKIUU. [ToTOK BekTOopa MarHuTHOW MHAYKuuMu. DC
WHAYKIHAHU. 3aKOH 3JIEKTpOMAarHuTHOM MHaykuuu dapanes. BuxpeBoe 3J1€eKTpUUeCcKoe MoJe.
Toku Dyko.

OJ1C uHayKUMK B TPOBOIHHUKE, JBUKYIIEMCS B OJTHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NunyktuBHocth. KaTylika MHAYKTUBHOCTH B LIETHM MOCTOSIHHOTO TOKa. SIBieHue
camonHAyKuuu. JJIC caMOMHIYKIIUN.

DHeprusi MarHUTHOTO TOJIS1 KATYLIKHU C TOKOM.

DIEeKTpOMAarHuTHOE MOJIE.

TexHnueckre yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECChl: WHAYKLIHUOHHAs II€Yb,

COJICHOHM I, 3alIUTa OT JJICKTpU3ally TCJI ITPU ABUKCHUHW B MArHUiTHOM I10JIC 3emiu.
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Jemoncmpayuu.
HaGnronenue sBaeHUs 2IeKTPOMAarHUTHOW HHTYKITHH.
Uccnenopanne 3aBucumMoctd D/JC MHAYKIMHA OT CKOPOCTH W3MEHEHHS MAarHUTHOTO
MOTOKA.
IIpaBuio Jlenna.
[Tagenne MarHuTa B aIIOMUHUEBOH (METHON) TpyOe.
SIBneHne CaMOMHAYKIUU.
Uccnenoranne 3aBucumoctd IIC caMOMHAYKINHA OT CKOPOCTU U3MEHEHUS CUIIBI TOKA
B LICTIH.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.
UccnenoBanue siBICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.
Onpenenenne MHAYKIUU BUXPEBOIO MATHUTHOTO TOJISL.
Uccnenoanue sSBICHUS] CAMOMHIYKIIAH.
COopka MoJienu AIEKTPOMAarHuTHOTO FeHepaTopa.
Paspneu S. KosieOanust M BOJIHBI.
Tema 1. Mexanuueckue Konedanus.
Konebarenbhas cucrema. CBOOOHBIE KOJICOAHUSI.
lapmonnyeckue konebanusi. KuHemarnueckoe U JUHAMUYECKOE  OIMMCAHHUE.
DHEpreTuuecKkoe ONMUCaHue (3aKOH COXpaHEHUsl MEXaHW4ecKol »sHepruu). BeiBoa
JTUHAMHYECKOIO0 OMNHUCAaHUSI TapMOHUYECKMX KOJe0aHUM U3 HUX DHEPreTUYecKoro u
KMHEMAaTHUYECKOTO OMTUCAHMS.
Amrutyna u ¢gaza konebanuii. CBsi3b aMIUTUTY Il KOJIEOAHUN MCXOAHOW BETUYHHBI C
aMIUTUTYyJIaMU KOJIeOaHU# €€ CKOPOCTH M YCKOPEHHUSI.
Ilepuonq u wyactora konebanuii. Ilepmoax Manbix CBOOOAHBIX  KOJeOaHUU
MaTteMaTu4yeckoro MasTHuka. [lepros cBOOOIHBIX KOJIeOaHU MPYKMHHOTO MasiTHUKA.
[TonsitTue o 3aryxaromux KkosiebaHusx. BwiHyX)7eHHbIE KonebaHus. Pe3oHaHc.
Pe3onancnas kpuBas. BriusHue 3aTyxanus Ha BUJl pE30HAHCHOM KPUBOM. ABTOKOJICOaHUSI.
TexHuyeckre ycTpoHMCTBa M TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl, Kauesw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.
Jemoncmpayuu.
3anuch K0J1e0aTeIHLHOTO IBIKCHHUS.
HaGnronenne He3aBUCMMOCTH TEpUOJAa MaybIX KOJeOaHWil Tpy3a Ha HUTH OT
aAMILTATYIBI.
UccnenoBanne 3aTyxaromux KoJieOaHMM W 3aBUCMMOCTH TIepuoja CBOOOIHBIX
KOJICOaHHI OT COMPOTUBIICHHUSI.
UccnenoBanune konebaHWil Tpy3a HA MACCHBHOM TPY>KHWHE C 1ETbI0 (HOPMHUPOBAHUS
MIPEACTABICHUI 00 HI€aTbHON MOJICTTH TIPYKUHHOTO MasiTHUKA.
3aKOH COXpaHEHUs PHEPTUH MPU KOJeOaHUSIX Ipy3a Ha MPYKUHE.
HccnenoBanue BRIHYXIAECHHBIX KOJIEOAHUIA.
Ha6nronenue pe3onanca.
Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmuKym.

I/ISMepCHI/Ie nepuoaa CBO6OI[HI>IX KOJICOAHHI HUTSHOTO U MMPYXUHHOT'O MAajATHHUKOB.
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N3yuenne 3aKk0OHOB IBIKEHUS TeJa B XOJI€ KOieOaHUid Ha yIIPYyTrOM MOABECE.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B PY>KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXAOMIUX KOJIEOaHUM.

Uccnenosanue BoIHYXICHHBIX KOJICOAHUI.

Tema 2. dnekmpomazcHumHnule Koaedanus.

Koneb6arenbubiit kKoHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOaHUS B HJI€AJTHLHOM
kosnebarensHoM KOoHType. Dopmyna Tomcona. CBsi3b aMIUIUTYABI 3apsija KOHAEHcATopa C
aMIUTUTYJI0M CUIIBI TOKa B KOJI€OAaTeTbHOM KOHTYPE.

3aK0H COXpaHECHUS YHEPTUH B UACAUTHHOM KOJIEOATEIIbHOM KOHTYPE.

3aTyxamwnme dJIEKTPOMarHuTHbIE KoJjieOaHusl. BBIHYXJAEHHBIE 3JIEKTPOMArHUTHBIC
KoJieOaHusl.

ITepemeHHBII1 TOK. MOIIHOCTh NMEPEMEHHOrO0 TOKAa. AMIUIUTYIHOE M JEHCTBYIOIIEE
3HAYEHUE CUJIbl TOKA U HAMPSHKEHUS TTPU pa3IMYHON PopMe 3aBUCUMOCTH IEPEMEHHOTO TOKa
OT BPEMECHHU.

CunycoMIabHBIA ~ NEPEMEHHBIM TOK. Pe3ucTop, KOHAEHCATOp MW  KaTyllKa
VHAYKTUBHOCTH B LIENIM CUHYCOMJAJIBHOIO MEPEMEHHOTO TOKA. Pe3oHaHC TOkoB. Pe3oHaHC
HAMPSKESHUM.

WNneansHblii Tpanchopmarop. [Ipon3BoacTBo, epeaada u NOTpeOICHUE SIEKTPUIECKON
SHEPTHUH.

DKOJIOTUYECKUE PUCKH TIPU MPOU3BOACTBE JIEKTpo3Heprun. KynbTypa UCnonb30BaHUs
3JIEKTPOIHEPTUU B OBCEIHEBHOW KU3HM.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLIECCHI: 3JIEKTPUYECKUN 3BOHOK,
TE€HEPATOp MEPEMEHHOT0 TOKA, JIMHUU 3JIEKTpOnepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcumimorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaAHUH.

I'enepaTop He3aTyXarOUUX AIEKTPOMArHUTHBIX KOJICOAHUIA.

Mogenb 3JIEKTpOMarHuTHOTO TeHepaTopa.

BriHyX/IeHHBIE CHHYCOUIATbHBIE KOJICOaHUSI.

Pe3ucrop, karynika UHAIYKTUBHOCTA U KOHAEHCATOP B LIEMHU NIEPEMEHHOTO TOKA.

Pe3onanc npu nocneaoBaTeIbHOM COCTMHEHUH PE3UCTOPA, KATYIIKH UHAYKTUBHOCTH U
KOHJIEHCATOPA.

Y CTpolCcTBO ¥ IPUHITUI ICUCTBUS TpaHchopmaTopa.

Mopens TUHUYU 3IEKTpOonepeaauH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3yuenue tpancpopmaropa.

HccnenoBanue nepeMeHHOr0 TOKa YEPE3 MOCIIEI0BATENIBHO COEAMHEHHBIE KOHIEHCATOP,
KaTyIIKY U PE3UCTOP.

HaGnronenue 35meKTpoMarHiTHOTO pe30HaHca.

HccnenoBanue pa6OTBI HCTOYHHMKOB CBC€TA B LICIIU IICPEMCHHOI'O TOKA.
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Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBLE GOJIHDL.

MexaHudeckue BOJIHBI, YCJIOBHS MX pacnpocTpaHeHus. llonmepeuHble U npoaoJbHbIE
BOJHBIL. [lepnon, ckopocTs pactipocTpaHeHUs U JJIMHA BOIHBL. CBOMCTBA MEXaHUYECKHUX BOJIH:
OTpa)keHue, MpeIoMIIeHHEe, UHTephEpEeHITUS U TUPPAKITHUSL.

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

[IlymoBO€ 3arpsA3HEHUE OKPYKAIOLIEH CPEIbI.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3ITy4YEHUS 3JICKTPOMArHUTHBIX BOJIH. B3anmuas
OpHUEHTAaMsI BEKTOPOB B AJIEKTPOMArHUTHOW BOJIHE.

CBOICTBa DJIEKTPOMATHUTHBIX BOJH: OTPAXXEHUE, NPEJIOMIICHHE, TMOJSApU3aLUs,
uHTepPepeHIus u Tudpaxius.

[IIkana 351€eKTpOMarHUTHBIX BOJIH. [I[puMeHeHne 3JIEKTPOMAarHUTHBIX BOJH B TEXHUKE H
OBITY.

[IpuHIMIIBI pagUOCBA3H U TeNEBUACHUA. Paguookanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpe/Ibl.

TexHruecKkre ycTpoilcTBa U MPAKTHYECKOE MPUMEHEHHE: MY3bIKalbHbIE HHCTPYMEHTHI,
pagap, paauoONpPUEMHUK, TeEJIEBU30p, aHTeHHa, TenedoH, CBY-meub, ynbTpa3ByKoBas
JUArHOCTUKA B TEXHUKE U MEIHIIMHE.

Jlemoncmpayuu.

OOpa3zoBaHue U pacPOCTPAHEHUE MMONEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmomieecs Teo Kak HCTOYHUK 3BYKa.

3aBUCHUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habumtoienue otpakeHus U NpeoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepennnu u qudpakiini MEXaHUYECKUX BOJTH.

AKYCTHYECKHI PE30OHAHC.

CBoicTBa ynbTpa3ByKa U €ro IPUMEHEHHE.

HaGnronenue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJONM M 4YacTOTOM
KoJieOaHui.

HccnenoBanne CBOMCTB DJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IPEIIOMIICHHUE,
noJisipu3anus, IMPpakuus, tHTepPepeHIns.

OGHapyxeHue nHPpakpacHoOro u yiabTpadhuoIeTOBOTO U3ITYUYECHUM.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomoul, npaKkmukKym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenue pacnpocTpaHeHus 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMonMHEHOE PacIpPOCTPAHEHUE CBETA B OAHOPOAHOM cpene. JIyu cBera. ToueuHbli
VCTOYHHK CBETA.

OTtpaxxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue n300paxeHuil B MIOCKOM
3epkaiie. Cpeprueckue 3epkana.

[Ipenomnenue cBeta. 3aKkOHBI NpeIOMJICHUS cBeTa. AOCOJIOTHBIA MOKa3aTesb
npenomMieHuss. OTHOCUTENbHBIA MOKa3aTeab npeaomiieHus. [IocToSHCTBO 4acTOThl CBETa U
COOTHOIIIEHHE JUIMH BOJIH IIPH MIEPEX0I€ MOHOXPOMATUYECKOT O CBETA YEPE3 IPAHULLy pa3ena

JIBYX OIITHYCCKHUX CPE/I.
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Xon myueit B mpusme. Jucnepcus ceeta. CrnoxHbIi coctaB Oenoro cBera. LIBerT.

ITonnoe BHyTpeHHEe oTpakeHue. [IpeenbHbIN yro MoJHOrO BHYTPEHHETO OTPAXKEHUS.

Cobuparoue u pacceuBaromue JuH3bl. ToHkas nuH3a. DoKycHOE paccTosiHME U
OINTUYECKAs CHJIa TOHKOM JIMH3bI. 3aBUCUMOCTH (DOKYCHOT'O PACCTOSIHUS TOHKOH c(hepruecKoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIBHOIO MOKAa3aTeNs IPEIIOMIICHHUS.

@opmyJsia TOHKOU JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xox Jyda, MPOILIECAUIETO JIMH3Y I10J] IPOU3BOJIBHBIM YIJIOM K €€ TJIABHON ONTHYECKOU
ocu. [locTpoenne n300pakeHUN TOUKU U OTpE3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOIINX
JIMH33X U UX CUCTEMax.

OnTuueckue mpubopsl. Pazpemarorias cmocoOHOCTh. ['11a3 Kak onTH4eckas cucremMa.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WHrepdepenuus cBera. KorepeHTHble MCTOYHUKH. Y CIOBHUSA
HaOJIIOJICHUST MakKCUMyMOB U MHUHUMYMOB B HUHTEP(EPEHIIMOHHOM KapTHHE OT JABYX
KOTE€PEHTHBIX HICTOYHUKOB. [IpuMepsl Kitlaccuueckux NHTEP(EPEHIMOHHBIX CXEM.

Hudpakuus cBera. [udpakuvonHas pemérka. YcioBHE€ HaOMIOACHUS TJIABHBIX
MaKCMMYMOB IIpY MaJI€HUU MOHOXPOMATUYECKOIO CBETa Ha JU(PAKIIMOHHYIO PEIIETKY.

[Tonstpuszanus ceera.

TexHHYecKue yCTpOWCTBA M TEXHOJIOTMUECKHE MPOLECCHI: OYKH, JYIA, IMEPUCKOIL,
(doToanmapar, MHUKpPOCKOI, IPOEKIIMOHHBIM amnmnapar, NPOCBETIECHUE ONTUKH, BOJIOKOHHAS
ONTHKA, TUPPAKIUOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHbI OTPAKEHUS CBETA.

HccenenoBanue NpeaoMIIEHHs CBETA.

HaGnrogeHnue nojHOro BHyTPEHHETO OTpakeHus. Mojienb CBETOBO/IA.

HccnegoBanne XoJa CBETOBBIX IMYYKOB 4Ye€pe3 IUIOCKONApAJUIENbHYIO IUIACTHHY H
IIPU3MY.

WccnenoBanue cBOMCTB N300pa)KeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue natepdepeHnu crera.

HaGmronenne 1BETOB TOHKUX TUIEHOK.

Ha6nronenue nudpaxiuum ceera.

N3yuenune audpakiinoOHHON pEIETKY.

HaGnronenue nudpakqmoHHOTO CeKTpa.

HaOnronenue aucnepcuu cBera.

Habmronerune nomsipu3aliny cBeTa.

[IpuMeHeHne NoJIAPOUA0B ISl U3YUYEHHSI MEXaHUYECKUX HaIPSHKEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmMuKym.

M3mepenue nokasarens IpeOMICHHS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BELIECTBA (HA IPUMEPE KUIKUX
JINH3).

N3mepenue poKyCHOTO pacCTOSHUS PACCEUBAIOIINX JIMH3.

HOHy‘{CHI/Ie I/I306pa}KeHI/I${ B CUCTEMC U3 INIOCKOI'0O 3€pKajia 1 JIMH3LbI.
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[Tomyuenune n300pakeHus B CUCTEME U3 ABYX JIUH3.

KoHcTpyrnpoBaHu€e TEIECKONUYECKUX CUCTEM.

Ha6nronenue nudpaxiuu, nHTEpPEpeHIny U MOJsIpU3auu CBETa.

N3ydenne noysipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yueHnne nHTEpPEpEeHIINH JIA3EPHOTO U3ITyUYECHHS Ha IBYX ILETSAX.

Ha6nronenue nucnepcun.

Hab6nronenue u viccnenoBanue AUGPaKIMOHHOTO CIIEKTpa.

N3MepeHne IIMHbBI CBETOBOW BOJIHBI.

[Tony4yeHue cekTpa U3Iy4eHUs CBETOUO/1a ITPU MOMOIIN TUPPAKITMOHHONW PEIIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBHOM TEOPUU OTHOCUTEIbHOCTH.

I'paHunIBl MPUMEHUMOCTH KJIACCUYECKOM MEXaHUKU. [locTynarsl crienuanbHON TeOpUn
OTHOCUTEIIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBai. [IpeoOpazoBanus Jlopenna. Ycioue
MPUYUHHOCTU. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHU U COKpALEHUE
JUTUHBI.

DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITUBUCTCKON YaCTHUIIBI. DHEPTUS MOKOS.

TexHuyeckre ycTpoilCTBa U TEXHOJOTMYECKHUE MPOLECCHI: CIYTHUKOBBIE MPUEMHHKU,
YCKOPUTEIHN 3apSyKEHHBIX YaCTHUL.

VYyeHnueckuil SKCIIepUMEHT, JIabOpaTOPHbIE PAOOTHI, MPAKTUKYM.

Omnpenenenre UMITYJIbCa U DHEPTUU PEISATUBUCTCKUX YacTHIl (110 GoTorpadusiM TpeKoB
3apsKEHHBIX YaCTHUIl B MATHUTHOM T10JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckynapno-60ian060il oyaausm.

PaBHOBecHOE TeIIOBOE M3NydeHUE (M3TydeHHE aOCOJIOTHO YEPHOTO Tena). 3aKoH
cMmemienus Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®ororpdext. Onbithl A. I'. Cronerosa. 3akonbl pororddexra. YpaBHeHne DUHIITEHA
s hotoaddexra. «KpacHas rpanuiiay Gororddekra.

JlaBneHnue cBeta (B YAaCTHOCTH, JaBJ€HHE CBeTa HAa aOCOJIIOTHO MOTJIOMIAIOIIYI0 U
a0COIOTHO oTpaxaronryro noBepxHocts). OnbiTel [1. H. Jlebenena.

BonnoBele cBolicTBa yactull. Bonnsl ne bpois. [[iinHa BonHb! 1e bpoiist u pasmepsl
0o0NaCTH  JIOKaNW3alMKM JBUXKYIIEWcs dYacTulpl. KopmycKyJsipHO-BOJHOBOM —Tyalu3M.
Hudpakuus 37eKTPOHOB HA KpUCTaJIax.

Crnemnduka wusmepeHuii B Mukpomupe. COOTHOIIEHUS  HEOMPeaeTEHHOCTEH
I'efizenbepra.

TexHuyeckue ycTpoHCTBA M TEXHOJOTUYECKUE MPOIIECCHI: CIEKTPOMETP, (POTOIIEMEHT,
($boTOIaTYMK, TYHHEJIbHBI MUKPOCKOII, COJTHEYHAasi 6arapesi, CBETOANO/I.

Jlemoncmpayuu.

dotorh(PexT Ha yCTaHOBKE C IIMHKOBOW IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHET0 (poTodddekTa.

HCCJ’I@I{OB&HI/IC 3aBUCUMOCTHU COIIPOTUBJICHUA IMOJIYIIPOBOAHUKOB OT OCBCHIéHHOCTI/I.
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Cseroauon.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Uccnenosanue gporopesucropa.

N3mepenne mocrosaHOM [I1anka Ha ocHOBE uccienoBanus Gporodrddexra.

UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSAKEHUS.

Tema 2. @u3zuka amoma.

OnbITHI 1O KCCIIEIOBAaHUIO CTpOoeHMs aToMa. [Tnanerapnas mojens atoma Pesepdopna.

[Toctynatel bopa. U3nydyenue u normnoiieHue (GOTOHOB MPH MEPEX0JIe aToMa C OAHOTO
YPOBHS JHEPIUU HaA APYTOM.

Buapl ciektpoB. CrieKTp ypOBHEN SJHEPTUHA aTOMA BOJIOPOJA.

CnoHTaHHOE U BBIHYKJIEHHOE U31yueHue cBeta. Jlazep.

TexHuyeckre yCTpOHCTBA M TEXHOJOTMYECKUE IPOIECCHl: CHEKTPAJIbHBIA aHAIIN3
(cmekTpockor), Ja3ep, KBAaHTOBBI KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopra.

Hab6nronenue muHeHYaThIX CIIEKTPOB.

VY CTpoicTBO U AEeHCTBUE CYETUMKA HOHU3UPYIOIIUX YaCTHLI.

OnpeneneHue JIMHBI BOJIHBI JJA3€PHOTO U3TyUCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Hab6nronenue nuHeiyaToro cnekTpa.

UccnenoBanne cnekTpa pa3pekeHHOTO aTOMapHOTO BOJOPOJa W HU3MEpPEHUE
nocTostHHOM PunbGepra.

Tema 3. Qu3uka amomHo20 A0Pa u 31EMEHMAPHBLIX YACHUY.

Hyxknonnas mozaens siapa ['eitzen0epra—lBanenko. 3apsia sapa. MaccoBoe 4ucio sipa.
H3oTomsl.

PannoaktuBHOCTh. Aunbda-pacmnan. DNEKTPOHHBIH M TIO3UTPOHHBIN OeTa-pacmaj.
["'amMma-uzinyuyenue.

3aKOH paJMOAKTUBHOIO pacnaja. PannoakTuBHBIE WM30TONBI B mpupojae. CBoicTBa
WOHM3UPYIOMIET0 M3JyYeHUs. BiMsHUEe paauoakKTUBHOCTH HA JKUBBIE OpPTraHU3MBI.
EctecTBennsiit hon m3nydenus. Jlozumerpus.

DHeprus CBS3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jlepext maccsr sapa.

Snepubie peakuuu. [enenwe u cuHte3 snep. SAnepuoie peaktopbl. [IpoOiemsl
YIIPaBJISIEMOr0 TEPMOSJIEPHOTO CHUHTE3a. JKOJOTMYECKUE AaCMEKThl Pa3BUTHUS SACPHOM
SHEPreTHUKH.

MeTtonabl perucTpanuy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHBIE B3aUMOIEUCTBUS. baprnoHbl, Me30HBI U 1enToHEL. [IpencraBnenue o
CranpaptHoil Mozenu. KBapK-riit0OHHAst MOJIEb aIpOHOB.

®dusuka 3a npeaenamu CtanaapTHON Mojenu. TémHast Mmatepusi 1 TEMHas SHEPTHUSL.
EnuncTBO Qu3nyeckoil KapTUHBI MUpA.
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TexHuyeckue yCTpoicTBa U TEXHOJIOTUYECKHUE MPOLIECCHL: JO3UMETP, kKaMepa BuibcoHa,
SNIEPHBIA PEAKTOp, TEPMOSIAEPHBIA pPEaKTOp, aroMHas OoMO0a, MarHUTHO-PE30HAHCHAs
ToMorpadus.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padomol, nPAKmMuKym.

HccnenoBanue TpeKoB 4acTull (10 TOTOBBIM (poTorpadusim).

HccnenoBanue pagnoakTHBHOTO (POHA C UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue normnoiieHus 0eTa-4acTUll aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOGU3HKH.

Ortanbel pa3BUTUA acTpoHOMUHU. [IpuKilamHOE W MHUPOBO33PEHUYECKOE 3HAUYCHUE
actpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (U3HUKU I OOBSICHEHHUS TPUPOIBI KOCMUYCCKUX
00BEKTOB.

Metoapl acTpOHOMUYECKHX HccaegoBaHuid. COBpEMEHHBIE ONTUYECKHUE TEIECKOIbI,
PaANOTENECKOIbI, BHEATMOC(EpHAsT ACTPOHOMHUS.

Bup 38€3nH0r0 HeOa. Co3Be3aus, IpKUe 3BE3/bI, INIAHETHI, UX BUJIUMOE JIBHXKCHUE.

ConHeuHas cucrema.

Counnne. ConHeuHast akTUBHOCTb. McTounuk sHeprun ConHua U 3BE3 .

3BE3bI, MX OCHOBHBIE XapaKTEPUCTUKHU. JlparpamMma «CHEKTpaJIbHBIM KJacC —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJEN0BATENBHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTB)»
U1 3BE31] TJIABHOM MOCJIENOBATENBHOCTA. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIC
MIPEJCTABIICHUS O MPOUCXOXKICHUH U dBoMonKU CONHITA U 3BE3]T. DTalbl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama INanaktuka. [lonoxxenue u aswkenue ComHia B ['amakTuke.
Turnbl ranakTuk. PagroranakTuky U kBazapsl. YEpHBIE ABIPHI B siApPaxX TAIAKTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa06ma. Pasberanue ramaktuk. Teopus
Bonbioro B3peiBa. PenukToBOE M3TyUECHHE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHH.

Yuenuuecxkue naonrooenus.

HaOntonenust 3BE3qHOrO HebGa HEBOOPYKEHHBIM —TJIa30M € UCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX TMPUIIOKEHUN IS OMNPENCJICHUS TOJOKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/IMst CeBEPHOI0 MOJyIIapus U IPKUE 3BE3IbI.

HaGmonenus B Teneckon JIyHbl, MiIaHET, TYMAHHOCTEH U 3BE3HBIX CKOTLJICHHI.

PDu3nYecKUu NPAKTUKYM.

CnocoObl  u3MepeHus: (U3NUECKUX BEJIUYUH C HCMOJb30BAHUEM AaHAJOTOBBIX U
U(PPOBBIX U3MEPUTEHHBIX TPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOJIFOTHBIE
U OTHOCHUTEJbHBIC TOTPEIIHOCTA U3MepeHud ¢usnuecknx BenudynH. OIlEHKa TpaHUI]
MOTPELIHOCTEM.

[IpoBeneHNe KOCBEHHBIX WM3MEPEHUH, WCCICIOBAHUA 3aBUCHUMOCTEH (PU3MYECKUxX
BEJIMYMH, POBEPKA MPE/JI0KEHHBIX TUIIOTE3 (BBIOOP U3 PabOT, OMMCAHHBIX B TEMAaTHUECKUX
paznenax «Y4eHU4YeCKUH IKCIIEPUMEHT, JJaA00paTOpHbIEe PAOOTHI, TPAKTUKYM)).

O0o0maroniee NOBTOPEeHHUeE.

OO06oOmmenne W cucTeMaTU3alus COACpKaHUA pasleloB Kypca «MexaHukay,

((MOHCKYH}IpHaSI (1)I/I3I/IK3. U TCPMOAWHAMUKA, ((9J'ICKTpOI[I/IHaMI/IKa)), «Konebauus n BOJIHBI»,
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«OCHOBBI CIIEIUANBHON TEOpUHM OTHOCHTENbHOCTW», «KBaHTOBas (Qu3nkKa», «IJIEMEHTHI
aACTPOHOMHU U aCTPOPUUKI.

Ponp ¢(u3ukyu M acTpoHOMUM B 3KOHOMHUYECKOW, TEXHOJIOTMYECKOH, COIMAIbHON U
ATUYECKON cdepax AeATeIbHOCTH YEJOBEKa, pOJib U MECTO (U3MKM U acTPOHOMHUHU B
COBPEMEHHOW HAY4YHOM KAPTHHE MHPA, 3HAYEHUE OIMCATENIbHOW, CHCTEMAaTU3UPYIOIIEH,
OOBSICHUTENIFHON U MPOTHOCTUYECKOW (YHKIUN (U3HUECKON TEopHH, POjib (PU3UUECKOU
TEOpUHU B (OPMUPOBAHUU NPEJCTABICHUNA O (PU3NUECKON KApTUHE MUPaA, MECTO (PU3NYECKON
KapTHUHbBl MHpa B OOILIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX NPEJICTABICHUN O
IPUPOJE.

MexnpeaMeTHble CBS3M.

Nzyuenue kypca Gpuzuku yriryoa€HHOTo ypoBHs B 11 Kiacce ocylecTBIsSIETCS ¢ yUETOM
COJIEpKaTENIbHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH, OMOJIOIMH, XHMHUH,
reorpauu U TEXHOJIOTUU.

MesicnpeOmemnsvie NOHAMUA, CEA3AHHbIE C U3YYEHUEM MEmO0008 HAYUHO20
nO3HaHuA: SIBIICHUE, HAay4HbIA (PakT, rumnoresa, (uanyeckas BEJIWYWHA, 3aKOH, TEOpUS,
HaONIOACHUE, OJKCIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, HW3MEPEHHE, MOrPEIIHOCTH
U3MEpEHUI, N3MEpPUTENIbHBIE TPUOOPHI, IUPPOBas 1a00paTOpusl.

Mamemamuka: peuieHUEe CHUCTEMbl ypaBHEHUH. Tpuronomerpuyeckue (yHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO. BEKTOpHI
U UX TMPOEKIMU HAa OCH KOOPJIMHAT, CIOXKEHUE BEKTOPOB. [IpOM3BOJHBIE 3JE€MEHTAPHBIX
¢bynkuwmii. [Ipu3zHaku mogoOus TPEyroJbHUKOB, OMpPEAeSICHUEe TUIOMAAN IIOCKUX (QUryp u
o0BbEMa Ted.

Buonozua: snektpuyeckue sBIECHUS B XKUBOW IpHUpoJie, KoJeOaTeabHbIe JIBUKEHUS B
KUBOM  TPHUPOJAE, OKOJOTMYECKHE PHUCKH TPU  NPOU3BOJACTBE  DIEKTPOIHEPTHUH,
ANEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEW Cpenbl, yIbTPa3BYKOBas JHArHOCTHKA B
MEJULMHE, ONITHYECKUE SIBJICHUS B KUBOI MPUPOJIE.

Xumua: CTpOEHHUE aTOMOB M MOJIEKYJ, KPHCTAJUIMYECKas CTPYKTypa TBEPABIX TeEl,
MEeXaHU3Mbl 00pa30BaHUSI KPUCTALTMYECKON pEeIETKU, CIEKTPAIbHBIN aHAU3.

TI'eocpagpua: maruutHble TOt0CA 3€MIIH, 3aJI€KU MATHUTHBIX Py, GOTOChEMKA 3€MHOMN
MMOBEPXHOCTH, cericMorpad.

Texnonozus: IIPUMEHEHUE MTOCTOSIHHBIX MarHuToOB, AJIEKTPOMArHUTOB,
ANIeKTpoABUraTeNb SIKoOM, TeHepaTop MEPEeMEHHOro TOKa, MHIYKIMOHHAs Medb, JIMHUU
AJIeKTpoIiepeaay, JIeKTPOABUTaTelNb, pajap, paauonpuEMHIK, TEIEBU30p, AHTEHHA, TeJe(dOoH,
CBY-nieusb, ynbTpa3ByKoBasi IMarHOCTHKA B TEXHUKE, MPOEKIIMOHHBIN ammapaT, BOJOKOHHAs
ONTHKA, COJHEYHas Oarapesi, CHOYTHUKOBBIE MPUEMHHUKH, SJACpHas DJHEpPreTuka |
HKOJIOTUYECKUE ACIIEKTHI €€ pa3BUTHSL.

IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA TTIPOI'PAMMEBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATEI

JIMYHOCTHBIE PE3YJIBTATBI
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JInyHOCTHBIE Ppe3yabTaThl OCBOCHMsS Yy4yeOHOro mpenmera «Dusmka» HTOKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTH 00yUaIOIUXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOMN
BHYTPCHHEW IIO3UIMEN JIMYHOCTH, CHCTEMOM IEHHOCTHBIX OpHEHTAlUH, IO3UTUBHBIX
BHYTPEHHUX YOEKIEHHM, COOTBETCTBYIOIIMX TPAJAULUOHHBIM LEHHOCTSAM POCCUHCKOIO
001IEeCTBa, PACIIUPEHUE KUZHEHHOTO ONbITA U ONbITA JEATEIBHOCTH B MPOLECCE PEATTUZALINH
OCHOBHBIX HalpaBJIEHUHA BOCIIUTATEIbHOMN IEATEIbHOCTH, B TOM YHUCIIE B YACTH:

rPaKAAHCKOI0 BOCIIUTAHMA:

e Cc(OpPMHUPOBAHHOCTh TPAXKAAHCKOM MMO3ULMU OOY4YaOIIErocs Kak AaKTUBHOTO MU
OTBETCTBEHHOT'O YJIEHA POCCUICKOIO OOLIECTBA;

e IIPUHATHE TpaJULIMOHHBIX 0011eYeIOBEYECKHUX I'YMaHUCTHYECKUX U
JEMOKPATUYECKUX LICHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO ACSITEILHOCTb B MHTEPECAX I'PakJaHCKOTO 00IECTBa,
y4acTBOBaTh B CAMOYIMPABIECHUH B 00pa30BaTEIbHON OpraHU3aliiy;

e YMEHHE B3aUMOJEICTBOBATh C COLMAIBHBIMA MHCTUTYTaMU B COOTBETCTBUU C UX
(GYyHKUMSAMHA U Ha3HAYCHHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOU IEATENBHOCTH.

NATPHOTHYECKOI0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTH POCCUMCKON I'paXTaHCKON UACHTUYHOCTH, IaTPUOTU3MA,

e IIEHHOCTHOE OTHOIIEHHE K TOCYJaPCTBEHHBIM CUMBOJIAM, JOCTUKEHUAM POCCUICKUX
Y4EHBIX B 00JACTH (PUBUKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO IOBE/ICHUS;

e CIIOCOOHOCTH OLEHMBATh CUTYallUl0 W TPUHUMATh OCO3HAHHBIE pEIlEHUS,
OpUEHTUPYSCh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTEIIbHOCTU YYEHOTO;

e OCO3HAHHE JMYHOTO BKJaJla B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.

3CTETHYECKOr0 BOCIIUTAHMSA:

e OCTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYas SCTETUKY HAYyYHOIO TBOPYECTBA,

npucyuiero (pu3n4ecKoi Hayke.
TPYA0BOI0 BOCIIMTAHUS:

e HUHTEpEC K paziuyHbIM cepaM NpodecCHOHATbHON NEATEIbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3UKONM M TEXHHUKOW, yYMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP
Oynymieit mpodeccun U peain30BbIBATh COOCTBEHHBIC )KM3HEHHBIE TLJIAHbL;

e TOTOBHOCTb U CIIOCOOHOCTH K OOPAa30BaHUIO U CAMOOOPA30BaHUIO B 001aCTH (PUBHKHU
HA NPOTSKEHUU BCEU KU3HMU.

JKOJIOTMYECKOr0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTH IKOJOTHUECKON KYJIbTYphl, OCO3HAHUE TI00ATBHOIO XapaKTepa
HKOJIOTMYECKUX MPOOIIEM;

e IUIAHUPOBAHUE U OCYLIECTBIICHUE ICHCTBUI B OKPYXKAIOIIEH Cpelie Ha OCHOBE 3HaAHUA
L[eJIEd YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

e paCHIMPEHHME ONBITA JEATEIBHOCTH 3KOJOTMYECKOW HAIPaBIECHHOCTH Ha OCHOBE

MUMEIOLINXCS 3HaHUH MO (PU3HKE.
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HECHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUs (PU3NUECKON HAYKH;

OCO3HaHUE LIEHHOCTH HAy4YHOW JEATENbHOCTH, TOTOBHOCTh B IPOLECCE H3YyUEHUs
(GU3MKK  OCYIIECTBISATH NPOEKTHYI0 U  HCCIENOBATENbCKYIO  JIEATEIbHOCTh
WHJUBUIyaJIbHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Ba3oBrble Jiornyeckue a1eiicTBHA:

CaMOCTOATENBbHO (POPMYIUPOBATH U aKTyaIU3UpPOBATh MPOOIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

ONPENENATh LENH AEATEIbHOCTH, 3a1aBaTh IapAMETPbI U KPUTEPUU UX JTOCTHKECHUS;
BBISIBJISITH  3aKOHOMEPHOCTU M TPOTHUBOPEYMSI B PacCMaTPUBAEMBIX (PU3UUECKHUX
SABJICHUSIX;

pa3pabaThiBaTh IUIaH PEIICHHs MPOOJEMbl C YYETOM aHaIM3a HMMEIOUIUXCS
MAaTEPUAIBHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B EATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIISM,
OLICHUBATh PUCKHU ITOCIEACTBUN IEATEIBHOCTH;

KOOPJIMHHUPOBATh U BBIMOJHATH padOTy B YCIOBHSIX PEATbHOIO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE IPHU PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrlIe ucciiegoBarejLCcKue 1eCTBUA:
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BJIQJCTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUEBBIMU TMOHATUSMU U  METOJIaMU
(u3NUecKoi HayKH;

BJIa/IeTh HAaBBIKAMH Y4YEOHO-MCCIIEIOBATEILCKOM W TPOEKTHOW NEATETHHOCTH B
obnactu (PU3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY ITOUCKY
METO/IOB peIIeHUs 3a7a4 (U3UYECKOTO COJEpNKAHUS, MPUMEHEHHIO Pa3TUYHBIX
METO/IOB ITO3HAHWS;

BJIaJICTh BUJAMH JICATEIHHOCTH TI0 TIOJyUYEHUIO HOBOTO 3HAHMSI, €70 WHTEPIIPETAIINH,
peoOpa30BaHUI0 M MPUMEHCHHIO B PA3IMYHBIX YUCOHBIX CHUTYyaIUSAX, B TOM YHCIIEC
MIPHU CO3/IaHHUH YUCOHBIX MPOEKTOB B 001acT (PU3UKH;

BBISIBIISITh TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3M U aKTyaJIM3UPOBATh 3aJ]ady, BBIIBUTATh
TUMOTE3y ©€ pelieHus, HaXOAUTh apryMEeHThl IJs JIOKa3aTelbhCTBA CBOUX
YTBEPIKJICHUH, 3a]1aBaTh IMapaMeTPhl U KPUTESPUH PEIICHUS;

aHAJIM3UPOBATh TOJIYYCHHBIE B XOJ€ PEIICHHs 3aJayd Pe3yJibTaTbl, KPUTUUYECKU
OIICHUBATh UX JIOCTOBEPHOCTD, TPOTHO3UPOBATH M3MEHEHHUE B HOBBIX YCIIOBUSIX;
CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON AESITEIbHOCTH,
B TOM YHCIIE IPU U3yUYECHUU (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;



yMETb  MEPEHOCUTh 3HaHUsA 10 (u3MKe B  MPAKTHUYECKYI0  00JacCTh
KHU3HEACSITEIbHOCTH;

yMEeTh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTATh HOBbIE UCH, TIPEAJIaraTh OPUTrHHAIBHBIC TIOAXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUS.

Pabora ¢ nunpopmanueii:

BJIQJCTh HaBbIKAMH IOJY4YCHUS HWHOOpMAuu (HU3UIECKOTO COJCpKaHUS U3
WUCTOYHHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIICCTBIISATh IIOWCK, aHaJu3,
CHUCTEMATH3AIMI0 M HWHTEPIPETAldi0 WHOOPMAIMU Pa3IudHBIX BHAOB U (popm
MIPEICTABIICHHS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh CpeACTBa MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B
pelieHu KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpPraHM3allMOHHBIX 3aJlad C
coOyoeHueM TpeOOBaHU JPrOHOMUKH, TEXHUKU O€30MacHOCTH, TUTHEHBI,
pecypcocOepeKeHrs, MPaBOBBIX W JTHYECKUX HOPM, HOPM HH(POPMAITMOHHOU
0e30I1aCHOCTH;

co3/laBaTh TEKCTHl (DU3UYECKOTO COJIepKaHUS B Pa3IMUHBIX (popmaTax ¢ ydéToM
Ha3HA4YCHUs MHQPOPMAIIUU U IIEJICBON ayJAUTOPUU, BBIOHMpas ONTUMAIBHYIO (hopMy
MIPEICTABICHHS ¥ BU3YaTH3aIlUH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

OCYIIECTBIIATH OOIIEHHE HA YpOKaX (PU3MKHU M BO BHE-YPOUHOU JIESATEIBHOCTH;
pacrno3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYallMi U CMATYaTh KOHQIUKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOYKY 3PEHUS C UCIIOJIb30BAHUEM SA3BIKOBBIX
CPENCTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON Y MHAUBUAYaIbHOU pabOTHI;
BbIOMpaTh TEMATUKY U METObl COBMECTHBIX IEUCTBUI C yUETOM OOILIUX UHTEPECOB U
BO3MOKHOCTEM Ka)KI0T0 WieHa KOJUIEKTHUBA;

IIPUHUMATh LIEJIM COBMECTHOM JIESATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUS 1O €€ NOCTHIKEHUIO: COCTAaBJIAThH IUIAH ACUCTBUM, paCHpPENEATh POJIUA C
y4€TOM MHEHHUU YYaCTHUKOB, OOCYKJaTh PE3YJIbTaThl COBMECTHOM pabOThI;
OLICHHMBATh KAaueCTBO CBOETO BKJaJa M KaXKIOrO0 Y4YaCTHMKA KOMAaHIbl B OOIIMA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

IIpeyiaraTb HOBbIE IPOEKTHI, OLIEHUBATD UJIEU C IO3ULIMU HOBU3HBI, OPUTMHAIIBHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh MO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3JIMYHBIX CUTyaLUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE Y4eOHbIe 1eliCTBUS
Camoopranusanus:
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CaMOCTOSITENIBHO OCYLIECTBIIATH IO3HABATENIbHYIO JI€ATEIBHOCTh B 00J1aCTH (PU3UKU
U aCTPOHOMHH, BBIABISATH MPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHbBIE
3az1auu;



CaMOCTOSITEIIBHO COCTABJISITh IJIaH PEIICHUS pACYETHBIX U KAYECTBEHHBIX 33/1a4, IIJIaH
BBITIOJTHEHUSI TIPAKTUYIECKON pabOThI ¢ YIETOM UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEAIIOYTCHUN;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsATh paMKu y4eOHOTr0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOUYTECHHUI;

JIenaTh OCO3HAHHBINA BBIOOP, apTYMEHTUPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTh
3a pEILCHHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO SPYIUIMKA B 0OJacTu (pusmkw,
MTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBEHbD.

CﬂMOKOHTpOHL, AMOIUOHAJIbLHBIN UHTENJIEKT:

JABAaTh OLIEHKY HOBBIM CUTYalLlUsIM, BHOCUTb KOPPEKTUBBI B IEATEIIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIQZIETh HABBIKAMM IO3HABATEIbHOM pe(IEeKCMM KaK OCO3HAHMS COBEPILIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;
UCIIONIb30BaTh NPHEMBI PEPIIEKCUU I OLIEHKH CHUTYyallud, BbIOOpa BEPHOIO
peleHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELLIECHHUS [10 UX CHUKEHMUIO;
IIPUHAMATh MOTUBBI M APTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YJIbTATOB ACATEIBHOCTH;
MPUHUMATh ce0sl, MIOHUMasi CBOM HETOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTYMEHTHI APYTUX IIPU aHAIU3€ PE3YyJIbTaTOB AEATEIbHOCTH;
npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLUIUOKU.

B mporiecce nocTrkeHUst TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUSI TTPOTPaMMBI 110 (PU3UKE IS
YpOBHSI ~ cpeAaHero oOmiero o0pa3oBaHusi Yy  OOydYaromMXCsl  COBEPIICHCTBYETCS
OMOITMOHAIBHBIN MHTEIJIEKT, TIPEATIOIaraommii copMUpOBaHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOLIET0 CIOCOOHOCTh IMOHUMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BUJETh HAINPaBJICHUS Pa3BUTUSI COOCTBEHHOW AMOLIMOHAIBHOHN cepsl,
OBITH YBEPEHHBIM B ce0g;

CaMOpPETYJIMPOBAaHMsI,  BKIIOYAIONIETO  CaMOKOHTPOJIb, yMEHHE  MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh  aNanTUPOBaThCA K
HMOILIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTpPEHHEH MOTHBAaLIMH, BKIIOYAIOIIEH CTpeMIIEHHE K JJOCTHKEHHIO 1IeJId U yCIIEXY,
ONTHMHU3M, WHUIMATUBHOCTh, YMEHHE JEWCTBOBaTh, MCXOAS W3  CBOHX
BO3MO>KHOCTEH;

SMIATHH, BKIIOYAIOIIEH CTIOCOOHOCTh MIOHUMATh YMOLIMOHAIBHOE COCTOSTHUE APYTHUX,
YUUTBHIBaTh €r0 MpPHU OCYIIECTBICHUU OOILEHUS, CIIOCOOHOCTh K COYYBCTBHIO H
COTIEPEKUBAHUIO;

COLMAIbHBIX HABBIKOB, BKIIOYAIOIIMX CHOCOOHOCTH BBICTPAaWBaTh OTHOIIECHUS C
APYTUMHU JTIOABMHU, 3200TUTHCS, TIPOSIBIIATH HHTEPEC U pa3periaTb KOH(IUKTEHI.

I[MPEAMETHBIE PE3VJIBTATBI
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MOHUMATh POJb (U3HKKA B DKOHOMHYECKOW, TEXHOJOTUYECKOH, DIKOJIOTHYCCKOMH,
COLIMATIbHON M 3TUYECKOM cdepax MesTEeIbHOCTH YeOBEKa, POJb U MECTO (DM3HKHU B
COBPEMEHHOM Hay4YHOU KapTHUHE MUpa, 3HAYCHUE OMMUCATEIbHOM,
CHUCTEMaTU3UPYIOIIECH, 0OBSICHUTEILHON M MMPOTHOCTHYECKON (QYyHKIIMN (PU3HIEeCKON
TEOPUU — MEXAHUKH, MOJICKYJIAPHON (PU3UKU U TEPMOJUHAMUKH, POJIb (HU3UUECKOM
TeopuH B GOPMUPOBAHUH TIPEICTABICHUN O (U3HUIECKON KApTUHE MUPA,;

paznuyaTh YCJIOBHS TNPUMEHHMOCTH MOJEIEH (QU3NYECKUX TeJl M MPOLECCOB
(sBneHUM): WHepLUMANIbHAS cHUCTeMa OTCYE€Ta, aOCONIOTHO TBEpPIOE  TEJo,
MaTepHalibHasi TOUKa, PABHOYCKOPEHHOE JIBI)KEHHE, CBOOOIHOE IMajIeHNe, a0COIIOTHO
yropyras neopmariiusi, abOCOMIOTHO YIIPYTroe U aOCOJIFOTHO HEYNPYTro€ CTOJIKHOBEHUS,
MOJENIA Ta3a, KUJIKOCTU U TBEPAOTO (KPUCTAIUIMYECKOIO) Tela, HACAbHBIN ras,
TOYEYHBIN 3apsi, OMHOPOIHOE IIEKTPUUECKOE MOJIE;

paznuyaTh yciaoBuUsl (TpaHUIbI, 00JacTH) MPUMEHUMOCTH (U3HUECKUX 3aKOHOB,
NOHUMAaTh BceoOIMi XapakTep (yHIaMEHTAIbHBIX 3aKOHOB W OTPaHUYEHHOCTH
WCTOJIb30BaHUS YACTHBIX 3aKOHOB;

aHaJM3UPOBaTh U OOBACHATH MEXAaHUYECKHE MPOIECChl U SIBICHUS, HCIOJb3YS
OCHOBHBIC TIOJIOKEHUSI W 3aKOHbl MEXaHUKH (OTHOCHTEIBHOCTh MEXaHWYECKOTO
IBYDKEHUs, GOpMYJIbl KHHEMATHUKHA PABHOYCKOPEHHOTO JIBMXKECHHS, TPeoOpa3oBaHUs
lanunes mist CKOpOCTM MW TNEpeMEllEHHs, 3akoHbl HbIOTOHA, NpUHIUI
OTHOCUTEJILHOCTU ['anunesi, 3aKOH BCEMHUPHOTO TATOTEHHUS, 3aKOHBI COXPaHCHUS
MMIYJIbCa U MEXaHMYECKOW OJHEPTUM, CBS3b paldOThl CWIBl C HU3MEHEHUEM
MEXaHUYECKOW HHEPruu, YCJIOBHS paBHOBECHs TBEPAOrO Teia), MpPU ITOM
UCIIOJIb30BaTh MATEMAaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaThb YCIOBUS
MPUMEHUMOCTH (U3NUYECKUX 3aKOHOB: TMpeoOpa3zoBanuii [anmies, BTOpoOro u
TPETHETO0 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHHsS HMMITYJIbCA M MEXaHWYECKOU
SHEPIruM, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHATM3UPOBATh U OOBSICHATH TEIUIOBBIC TIPOIIECCHI U SIBJICHHSI, UCIIOJIb3YSI OCHOBHBIC
nooxeHuss MKT u 3akoHBI MOJEKYJISIpHOW (DU3UKM U TEPMOJAMHAMHUKU (CBS3bH
NABJICHUSI MJCAIBHOTO Tra3a CO CpeOHEd KHHETMYECKOM DHEPIHEN TEIIOBOrO
JIBWKEHUS U KOHIIEHTPALIMENW €ro MOJEKYJ, CBA3b TEMIEpaTyphl BEIIECTBA CO
CpEIHEN KNHETUYECKON YJHEPTUEN TEILUIOBOTO ABUKEHUS €0 YaCTHLL, CBSI3b JABJICHUS
UJICaIbHOTO Ta3a C KOHIICHTpAIlMEd MOJIEKYJ W €ro TEMIIepaTypoil, ypaBHEHHUE
MenneneeBa—KnamneipoHa, NepBbIi 3aKOH TEPMOJWHAMHUKH, 3aKOH COXPAaHECHHS
SHEPrUd B TEIUIOBBIX TMpOIEccax), MPU OSTOM HCIOJIb30BaTh MaTeMaTHYECKOEe
BBIPa)KEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH ypaBHEHHUSI MeHaeneeBa—
Knaneripona;

aQHAM3UPOBaTh M OOBSACHATH DJICKTPUUYCCKUE SIBIICHUS, WCIOIb3Yys OCHOBHBIC
MOJIOKEHUS] M 3aKOHBI 3JEKTPOJMHAMUKHM (3aKOH COXPAHEHHS SJIEKTPUUYECKOTO
3apsiaa, 3akoH KysnoHa, MOTEHUMANbHOCTh 3JIEKTPOCTATUYECKOTO MOJIA, MPUHIIUI
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CYTNIEPIIO3HULIMH 3JIEKTPUYECKHX I0JIEH, P 3TOM yKa3blBasi yCIOBUS IPUMEHUMOCTH
3akoHa KyloHa, a TakKe NPAaKTUYECKH Ba)KHbIE COOTHOLIEHMS: 3aKOHbl Oma i
ydacTKa LeNM W JUId 3aMKHYTOW AJIEKTpUYECKOW uenu, 3akoH Jlxoynsa—Jlenna,
npasuiia Kupxroga, 3akonsr @apajes AJis 2JIEKTPOIIn3a);

OTUCHIBATh (PU3NUECKHE MTPOIIECCHI U SBJICHUS, UCIOJB3YS BEJIMYNHBL: TIEpEMEIICHHE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TE€JI, CUJIa, MOMEHT CHUJIbI, 1aBJICHHE,
NOTEHIMAIbHAS SHEPrusi, KNHETHUUYECKas SHEPrusi, MEXaHUYecKasl SHeprus, padora
CWJIBI, LIEHTPOCTPEMUTENBHOE YCKOPEHHUE, CWJIA TSIKECTH, CHJIa YNPYTOCTH, CUia
TPEHHUs, MOIIHOCTh, DSHEPrus B3aUMOJCHCTBUSA Tela ¢ 3emu€l BOMU3M e
MOBEPXHOCTH, SHEPTUsl YHpYrod aepopmanuu MPYKHHBI, KOJUYECTBO TEIUIOTHI,
a0COJIOTHAsE TeMmIeparypa Tena, padoTa B TEPMOAMHAMUKE, BHYTPEHHSASI DHEPruUs
UJICaJIbHOTO OJHOATOMHOIO rasa, paboTa HA€aJbHOrO0 Trasza, OTHOCUTEJIbHas
BJIAXXHOCTH Bo3ayxa, KIIJ[ nieanbHOro TEmioBoro ABUIaTels; JIEKTPUIECKOE TOJIE,
HaIpPSHKEHHOCTD AEKTPUUECKOTO OIS, HAPSKEHHOCTD MOJISI TOUEYHOTO 3apsiia UiH
3apsKEHHOTO 1Iapa B BaKyyMe€ U B IM3JIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATHYECKOTO
OJIsI, PA3HOCTh MOTEHUHMAJIOB, 3JIEKTPOABMKYIIAS CHUJIA, CUJIA TOKA, HAaNpsHKEHHE,
MOIIIHOCTb TOKa, JIEKTpUYECcKasi EMKOCTh INIOCKOIO KOHAEHCATOpa, COIPOTUBIICHUE
ydacTKa LIENU C HOCIEAOBATEbHBIM U IapajuIeIbHbIM COECIMHEHHUEM PE3HCTOPOB,
SHEPrHUs JIEKTPUUECKOTO MOJIs1 KOHJEHCATOPa;

OOBSACHATh OCOOCHHOCTM NPOTEKaHUS (PU3HUECKUX SABJICHUN: MEXaHWYECKOe
IBIKEHUE, TEIUIOBOE [IB)KEHHME 4YacTUL[ BELIECTBA, TEIUIOBOE PaBHOBECHE,
OpoyHOBCKOE JBIKEHHE, Auddy3us, wHcCnapeHue, KUICHHE W KOHICHCAIIUS,
IUTABJICHUE U KPUCTAJUIM3ALMsl, HAIPABJICHHOCTD TEIIONEPENaut, FIEKTPU3aLus Te,
AKBUIOTEHIIMAIBHOCTh TOBEPXHOCTH 3apSKEHHOT0 MPOBOAHUKA;

MPOBOJIUThH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIIMYMHBI OT APYTOM C
UCIIOJIb30BAHUEM NPSIMBIX HW3MEPEHHUW, NPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKcHupoBaTh pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTU (DPU3UYECKUX BEJIIMYUH B BHUJIE
rpa@uKoB ¢ Y4ETOM aOCONIOTHBIX MOTPEIIHOCTEN M3MEpPEHUM, NeNaTh BBIBOJABI IO
pe3ynbTaTam HCCIIeIOBAHUS;

IPOBOJUTh KOCBEHHBIE H3MEpeHUs (PU3MYECKUX BEJIMYMH, MPU STOM BBIOUpATH
ONTHUMAJbHBIA METOJ H3MEPEHHUs, OLEHUBATh aOCOIIOTHBIE M OTHOCHUTEIbHBIC
MTOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

OPOBOJUTH OMNBITBI MO TPOBEPKE MPEAJIOKEHHOW THUIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh  JKCINEPUMEHTAIbHYIO  YCTAaHOBKY, AaHAJIU3UPOBATH
MIOJIyYEHHBIE PE3YNbTATHI U JAEJIaTh BBIBOJ O CTATyCE MPEII0KEHHOMN TUIIOTE3BIL;
co0roaTh mpaBuiia 0€30MacHOro TPyAa IpU MPOBEICHUH UCCIEIOBAaHUM B paMKax
y4eOHOr0 3KCIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIEA0BATENbCKOW U MPOEKTHOM
JESITEIbBHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1a0OPAaTOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SBHO 3aJaHHOW W HESBHO 3aJaHHON (DHU3WYECKOi
MOJIETIbIO: Ha OCHOBAHMM aHANIM3a YCIOBUSI OOOCHOBBIBaTH BBIOOP (PHU3MUECKON
MOJIENH, OTBEeYawlleld TpeOOoBaHUAM 3aJaud, IPUMEHATh (HOPMYJbI, 3aKOHBI,



3aKOHOMEPHOCTH ¥ TIOCTyJIaThl (PU3HUYECKUX TEOpUd TIPU HCTIOJIH30BAHHUH
MaTeMaTUYeCKNX METOJIOB PEIIeHUs 3a]ad, MPOBOJIUTH PACUEThl Ha OCHOBAHHUH
UMEIOIIUXCS JaHHBIX, AHAIMU3UPOBATH PE3YJNbTaThl U KOPPEKTUPOBATH METOJIbI
pelIeHus C YYETOM MOJTYyUYEHHBIX PE3YNIbTATOB;

e pemaTh KAaueCTBEHHBIC 3aJa4d, TPEOYIOIMHNE NPUMEHECHHS 3HAHWA W3 Pa3HBIX
pasnmenoB Kypca (U3WKH, a TAKXKE HWHTETPAIlMU 3HAHUW W3 JPYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IMKJIA: BBICTPAUBATh JIOTUYECKYIO LIETIOYKY PACCYKICHUM C
OTOPOM Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUECKUE SBJICHUS;

e HCIMOJb30BATh TEOPETUYECKHE 3HAHUS I OOBSICHEHHS OCHOBHBIX MPUHIUIIOB
paboThl M3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOWUCTB U TEXHOJOTHUCCKHUX
MIPOLIECCOB;

e TMPUBOJUTH TNPUMEPHI BKJIAJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pPa3BUTHE HAYKH, B 00BSICHEHUE MPOIIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
1 TeXHOJIOTHU;

e AHANM3WPOBATh W OIICHWBATh TIOCIEACTBUS OBITOBOM © IPOW3BOICTBEHHOMN
JESTEIbHOCTH YeJIOBEeKa, CBSA3aHHON C (U3MYECKMMH TpPOIECCaMM, C TO3HIINN
AKOJIOTUYECKON 0e30MacHOCTH, MIPEICTABICHUM 0 parmoHaIbHOM
IPUPOAOIIOIH30BAHUN, & TAKXKE PasyMHOM MCIOJIB30BAHUM JIOCTUKEHUN HAYKU U
TEXHOJIOTUH /ISl JAIbHEHIIIErO Pa3BUTHS YETI0OBEUECKOro OOIeCTBRa;

e TPUMEHATH pa3IU4HbIe CIOCOOBI PadbOTHI ¢ HHGOpMALEN (PUZNYECKOTO COIepKaAHUS
C HCIOJb30BAaHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTUM, TPH 3TOM
UCIIOJIb30BaTh COBPEMEHHBbIC WH(MOPMAIIMOHHBIE TEXHOJOTUU IS  TIOUCKA,
nepepadoTKU W TPEIbSBICHUS Y4eOHOW M HAyYHO-TIOMYJISIpPHON WHGOpMAIIHH,
CTPYKTYPUPOBAHMSI W HWHTEPIPETANK HHPOPMAIUH, TOJYICHHOW W3 Pa3InIHBIX
HMCTOYHHUKOB, KPUTHYCCKH aHAIM3UPOBATH MOJyYaeMy0 HHPOPMAIIMIO U OIICHUBATh
e€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE aHan3a
UCTOYHUKA HH(POPMAIIHH;

e TMPOSBIATH OPTAaHHW3AIMOHHBIC M IIO3HABATEIILHBIC YMEHHUS CaMOCTOSTEIHLHOTO
NPUOOPETCHUS HOBBIX 3HAHWW B TPOICCCE BBITIOJIHCHHUS MPOCKTHBIX U Y4EOHO-
UCCIIEI0OBATEILCKUX Pa0oT;

e paboTaTh B TPYIIE C UCIOJHEHUEM PA3JIMYHBIX COIMAIBHBIX POJICH, MJIaHUPOBATH
paboTy TpYMNIbl, PalMOHATBHO PACHPENEIATh ACSITEIBHOCTh B HECTaHAAPTHBIX
CUTYaIMIX, aJICKBATHO OIICHUBATH BKJIQ/I KaX0T0 U3 YYaCTHUKOB IPYIIIHI B PEIICHNE
paccMaTpuBaeMou MPoOJIEMBbI;

e TMpPOSBIATH MOTHBALMIO K Oyaymiedl mpodeccHoHambHOM JESITENIBHOCTH 10
CHEIUATBLHOCTIM (PU3UKO-TEXHUYECKOTO PO,

K konity oOyuenus B 11 Kknacce ipeAMETHbIE PE3YJIbTATHI HAa YIIIYOJIEHHOM YPOBHE J0KHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIINXCS YMEHUI:

e TIIOHMMATHh POJb (PU3UKKM B DKOHOMHYECKOW, TEXHOJOTUYECKOH, COIUATBHOU U
ATUYECKOHN cepax AesITeIbHOCTU YeJIOBEKa, POJib U MECTO (DU3UKU B COBPEMEHHOM
HAay4YHOW KapTUHE MUPA, POJIb ACTPOHOMUU B MTPAKTUYECKON AEATEIbHOCTH YEIOBEKA
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M JaJbHEHIIEM HAyYHO-TEXHHUYECKOM PpA3BUTHH, 3HAYEHHE ONMCATENIbHOM,
CUCTEeMATU3UPYIOIIECH, OOBbSICHUTETbHON U MPOTHOCTHYECKON (DyHKUIUN Pu3ndecKon
TEOPUU — DIIEKTPOAUHAMUKH, CIIEIUATBLHON TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOMU
busuku, poias puzrnuecko Teopun B HOPMUPOBAHUU MPEACTABICHUMN 0 Ppr3nyeckoi
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHUHBI MHpa B OOIIEM pSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEICTABICHUI O IPUPOJE;

paznuyaTh YCJIOBHS TMPUMEHUMOCTH MoOJIeJel (QU3NYECKUX Tell M MPOIECCOB
(sB7EHUM): OJHOPOAHOE DIJIEKTPUYECKOE U OJHOPOJAHOE MArHUTHOE TOJIA,
rapMOHUYECKHUE KOJIeOaHUsl, MAaTEMAaTUYECKUA MASATHHUK, WACAbHBIA TPYKUHHBIN
MaATHUK, TAPMOHUYECKHE BOJIHBI, HJICAJIbHBIA KOJEOATENbHbI KOHTYp, TOHKAas
JIMH3a, MOJIEJIel aToMa, aTOMHOTO Si/[pa U KBAHTOBOM MOJIEIH CBETA;

pa3nuyaTh YCiaoBHs (IpaHuULbl, 00JaCTH) NPUMEHHMOCTH (DPU3UYECKHX 3aKOHOB,
INOHMMaTh BCEOOUIMM XapakTep (yHIAaMEHTAJIbHBIX 3aKOHOB U OTrPaHUYEHHOCTH
MCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

AHAJIM3UPOBATh U OOBSACHATH JIEKTPOMArHUTHBIE MTPOLIECCHl U SIBJIICHUS, UCTIONb3YS
OCHOBHBIE€ TMOJIOKEHHUSI W 3aKOHbl JJEKTPOJMHAMUKM U CHELUAIBHOW TEOpUU
OTHOCUTEJIBHOCTH (3aKOH COXPAHEHHUs IEKTPUUECKOTO 3apsiaa, cuia AMIepa, CUuia
JlopeHiia, 3aKOH »3JIEKTPOMAarHUTHOM WHAyKOuu, mnpaBwio Jlenua, cBsa3p J/IC
CaMOMHAYKIIMU B 3JIEMEHTE AJIEKTPHUUECKOW LENU CO CKOPOCThIO M3MEHEHHS CUJIbI
TOKa, OCTYJAThl CIIEHUATbHON TEOPUU OTHOCUTENBHOCTH DUHINTEHHA);
aHAJIM3UPOBaTh U OOBSCHATH KBAHTOBbIE NPOLECCHl M SBJICHUS, HCIOJbB3YS
MOJIOKEHUS] KBAaHTOBOM (hM3uKH (YpaBHeHHE DitHIITEHA 715 poToddPexTa, mepBoii
U BTOpOM mocTynarel bopa, NpHHIMI COOTHOLIEHUS HEONPEAEIEHHOCTEN
['eit3enOepra, 3aKOHBI COXpPaHEHUS 3apsIOBOIO M MacCOBOTO YUCEI WM SHEPTUU B
AJIEPHBIX PEAKLHUAX, 3aKOH PaJMOAKTUBHOIO pacaja);

ONHUCHIBaTh  (PU3UYECKUE TPOLECChl U  SBJICHMS, HCIOJb3YSd  BEJIUUYMHBIL:
HANpsLDKEHHOCTD  JIEKTPUYECKOTO IMOJISI, MOTEHUHUAT 3JIEKTPOCTATUYECKOTO IOJIA,
Pa3HOCTh TOTEHIMAJIOB, SJIEKTPOABMKYILAS CUJIA, WHIYKUHAS MAarHUTHOTO MOJS,
MAarHUTHBIA TMOTOK, cuia AMIepa, HHAYKTUBHOCTb, JJIEKTPOIBUXKYILAs CHJIA
CaMOMHAYKIIMH, SHEPTUs] MAarHUTHOTO TOJISI MPOBOJIHUKA C TOKOM, PEJIATUBUCTCKUN
UMITYJIBC, TTOJIHAS SHEPT U], SHEPTUS OKOsI CBOOOTHOM YaCTHIIbI, SHEPTUS U UMITYJIbC
(doToHa, MacCOBOE YHUCIIO U 3aps[ sApa, SHEPTUS CBSI3U S/1pa;

OOBSACHATH OCOOCHHOCTHM NPOTEKAHUS (PU3MYECKHX SIBIICHUN: AJIEKTPOMArHUTHAs
UHAYKIUSL, CAMOMHIYKLHUS, PE30HAHC, HuHTepdepeHuuss BOJH, AUpaKuus,
JTUCTIEpCHs, TIOJHOE BHYTPEHHEE OTpakeHue, (orodnekrpuyeckuii  dPpdext
(botoaddexr), anbda- u 6eTa-pacnaasl saep, raMMa-U3IydCHHE sIep, PU3MUECKHE
MPUHLUIIBI CIIEKTPAJIILHOTO aHAIM3a U pabOThI Ja3epa;

OTpEeeNATh HallPaBJIECHUE UHIYKIIUU MAarHUTHOTO TOJISI MPOBOJAHKUKA C TOKOM, CHJIbI
Awmrnepa u cuibl JlopeHna;

CTPOUTh H300paXE€HUE, CO37aBaeMOE€ IUIOCKUM 3€pKaJIOM, TOHKOW JWH30U, U
PacCUUTBIBATh €r0 XapaKTEPUCTUKH;
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MIPUMEHATH OCHOBOITOJIATAIOIINE ACTPOHOMUYECKHUE MOHATHSI, TEOPUH U 3aKOHBI JJIS
aHanu3a W OOBSICHEHHS (U3MYECKUX TIPOIECCOB, MPOUCXOMANMUX B 3BE3NAX, B
3BE3HBIX CHCTEMax, B MEXKTaJaKTUUECKOM cpeje; IBHWKEHHUS HEOSCHBIX Tel,
IBOJIIOLMHM 3BE31 U BeenneHHOol;

MIPOBOJIUTH MCCIEAOBAHUE 3aBUCHUMOCTEH (DU3NUCCKUX BEJIUYHMH C UCIIOIh30BAHUEM
NPSAMBIX U3MEPEHUH, TPHU OTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
pe3yJbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYHMH B BUJIC I'padUKOB C
y4€TOM aOCOJIFOTHBIX MOTPEHTHOCTEH M3MEPEHHM, JeiaTh BBIBOJBI 10 pe3yJibTaTam
WCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIC W3MEPCHUS (PU3NYECKUX BEJIMYHMH, MPH 3TOM BHIOWPATH
ONTUMAJIbHBIA METOJ HW3MEPEHHUs, OIICHUBATh aOCOJIOTHBIE U OTHOCHUTEIIbHBIC
MTOTPEIIHOCTHU MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;

MIPOBOJAUTH ONBITBI TI0 MPOBEPKE MPEIIOKECHHOW THUIOTE3bl: IJIAHHUPOBATH
AKCIIEPUMEHT, COOMpaTh AKCIEPUMEHTAJIbHYIO  YCTAaHOBKY, aHaJu3UpPOBaTh
MOJYYEHHBIC PE3YJIBTATHI U JEJIaTh BBIBOJI O CTATYCE MPEAJIOKECHHON TUIIOTE3bI;
ONKMCHIBATh METOABI MOJIYYEHHSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUN;

cobJrroaaTh paBuiia 6€30IacHOIo TPy/ia MPpU MPOBEACHUH HMCCISIOBAHUN B paMKax
y4eOHOr0 AKCIIEPUMEHTA, MTPAKTHKyMa U Y4eOHO-UCCISA0BATEILCKOM M TIPOCKTHOM
NEATEIbHOCTU C HCMOJb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB MU J1aOOPATOPHOTO
000pynoBaHUs;

pemarh pacdy€THBIC 3aJlaud C SBHO 3aJaHHONW M HESIBHO 3aJaHHON (Qu3mdeckoin
MOJICNIBIO: HAa OCHOBAaHWW aHalii3a YCIOBHS BBIOMpaTh (HU3WYECKUE MOJICIH,
OTBEYAIOIIHE TPEOOBAHUSIM 3a7a49H, PUMEHSATH (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTYJIaThl (PU3MYECKUX TEOPUU MPHU UCMOJb30BAHUM MAaTEeMATHYECKUX METO/OB
pelieHuss 3ajad, NPOBOAUTH pPACUYEThl HA OCHOBAaHWHM WMEIOIIMXCS JTAHHBIX,
aHAJIM3UPOBATh PE3YJbTAThl M KOPPEKTUPOBATH METOAbl PEIIEHHUS C YYETOM
MOJIYYEHHBIX PE3YJIbTATOB;

pemaTh KauyeCTBEHHBIC 3ajaud, TpeOyIolre TMPUMEHEHUs 3HAHWM U3 Pa3HbIX
paszienioB Kypca (Qu3MK{, a TakKe HHTErpalli 3HAHWM W3 JIPYTUX IPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIMKJIA: BEICTPAUBATH JIOTUYECKYIO LIEMOYKY PACCYXKICHUHN C
OTIOPOM Ha W3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3HUECKUE SBJICHUS;
HCIIOJB30BaTh TEOPETUUYCCKHE 3HAHMS JJII OOBSCHCHHS OCHOBHBIX IPHUHIIUIIOB
pabOThl U3MEPUTEIIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB M TEXHOJOTMYECKUX
MIPOLIECCOB;

MPUBOJANTHh TPUMEPHI BKJIAJla POCCUUCKUX U 3apyOekKHBIX YUYEHBIX-(PU3UKOB B
pPa3BUTHE HAYKH, B 00BSICHEHUE MTPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH
U TEXHOJIOTHUM;

aHaJM3UpOBaTh M OIICHUBATh TOCJEJICTBUS OBITOBOM M IMPOU3BOACTBEHHOU
NEATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ (U3MYECKUMHU MpOoIleccaMu, C TO3UIUI
AKOJIOTHYECKOU 0C30ITacCHOCTH, MPEICTABICHHUIN 0 palMOHAIbHOM
MPUPOJOINOIB30BAHUM, & TAK)KE PA3yMHOM HCIOJIB30BAHUM JOCTHKCHUW HAYKH U
TEXHOJIOTUH ISl JaIbHEHIIIETO Pa3BUTHS YEJI0BEUECKOro 0OIeCTBa;
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MPUMEHSTH Pa3IMYHbIe CIOCOOBI paboThI ¢ MH(OpMaLel PU3NIECKOTO COIepPIKaHUs
C MHCIIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTUHA, TpPU ITOM
UCIIOJb30BaTh COBPEMEHHbIE HMH(POPMALMOHHBIE TEXHOJIOTUM JJIs  ITIOUCKA,
nepepaboTKi M TpEeAbsABICHUS Y4eOHOH M HayyHO-NONYJSpHOW HH(pOpManu,
CTPYKTYpUPOBAaHUSA U HHTEPHpPETAMU HHPOpPMAIMH, MOJYyUYEHHOW W3 pa3iIHMuHBIX
HMCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOTyYaeMyl0 HH()OPMAILINIO U OLIEHUBATH
e€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE aHAIU3a
UCTOYHHKA UHPOpMAIIH;

OpPOSIBISATh OPraHU3alMOHHBIE M IIO3HABATEJIbHbIE YMEHHUS CaMOCTOATEIbHOTO
NpPUOOPETEHUS] HOBBIX 3HAHWUA B TPOIECCE BBIMOIHEHHUS MPOCKTHBIX U y4eOHO-
MCCIIE0BaTENbCKUX padoT;

paboTaTh B IpylIe C WCIOJHEHUEM Pa3IMYHBIX COIMAJIBHBIX POJiel, IIaHuPOBAThH
paboTy TpyMNIbI, palMOHAIBHO PaCHpPEleNsITh JEATEIbHOCTh B HECTaHAAPTHBIX
CUTYaLMSIX, aJICKBATHO OLICHUBATh BKJIaJ1 KaXJA0T0 U3 YYACTHUKOB IPYIIIbI B PEIICHUE
paccMaTpuBaeMou MPoOJIEMBbI;

MNPOSIBJISATh MOTHBAaMI0O K Oyaymed npodecCuOHaNbHOW —JEATEIbHOCTH  TI0
CHELHMATBHOCTIM (PU3UKO-TEXHUUECKOTO PODUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
KonTpoabubie IIpakTuueckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCypChl

padoThI padoTshI

Paznen 1. HAYYHBIA METO/ IIO3HAHUS IIPUPO/IBI

6 http://school-collection.edu.ru/catalog/pupil/?subject=30
Bubnuoreka IIOK https://m.edsoo.ru/ff0c4502

11 Hay4unplii MeTO MO3HAHUS TTPUPOIBI

Utoro no pazneny 6

Pa3zgen 2. MEXAHUKA
http://www.physics.ru/courses/op25part2/design/index.htm

2.1 Knnematnka 14 1 OnextponHbiil yueonuk_http://www.physbook.ru/

Bbubnunoteka ITOK https://m.edsoo.ru/ff0c4502

OnextpoHHBIA yuebnuk_http://www.physbook.ru/
2.2 Aunampka 13 Bubnuoreka IIOK https://m.edsoo.ru/ff0c4502

DnektponHbld yueonuk_http://www.physbook.ru/

2.3 CraTuka TBEpIOTO Tena 8 1

24 3AKOHBI COXPAHEHUS B MEXAHHKE 15 1 DnexTpoHHBIN yueOHuk_http://www.physbook.ru/
Hroro mo pazneny 50
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMHUKA

31 OCHOBBI MONIEKYIAPHOKMHETHYECKOM 19 1 DnexTpoHHBIN yuebHuk http://www.physbook.ru/
' Teopuu bub6nmorexa LIOK https://m.edsoo.ru/ff0c4502

DnekTpoHHBIN yueOHuK http://www.physbook.ru/

3.2 Tepmonunamuka. Tennosbie MaluHbI 23 1 Bu6nuoreka LIOK https://m.edsoo.ru/ff0c4502

33 ArperaTtHble cOCTOsIHUS BelecTBa. Pa3oBbie 17 1 OnexTpoHHbIH ydeOHuk http://www.physbook.ru/
’ IEPEXOIbI bubmmorexa LIOK https://m.edsoo.ru/ff0c4502
Hroro o pazneny 59

Paznea 4. JIEKTPOJJUHAMUKA



http://school-collection.edu.ru/catalog/pupil/?subject=30
https://m.edsoo.ru/ff0c4502
http://www.physics.ru/courses/op25part2/design/index.htm
http://www.physbook.ru/
https://m.edsoo.ru/ff0c4502
http://www.physbook.ru/
https://m.edsoo.ru/ff0c4502
http://www.physbook.ru/
http://www.physbook.ru/
http://www.physbook.ru/
https://m.edsoo.ru/ff0c4502
http://www.physbook.ru/
https://m.edsoo.ru/ff0c4502
http://www.physbook.ru/
https://m.edsoo.ru/ff0c4502

OnexTpoHHblit yueOnuk http://www.physbook.ru/
4.1 OJeKTpHYEcKoe nosie 28 1 Bubnumoreka IIOK https://m.edsoo.ru/ff0c4502
4.2 TTOCTOSHHBIH HTEKTPHUECKHii TOK 08 1 DnexTpoHHbIH yaeOuuk http://www.physbook.ru/
DnektpoHHbId yuebHuk http://www.physbook.ru/
4.3 ToKM B pa3IMyHbIX cpenax 7 Bu6nnorexa LIOK https://m.edsoo.ru/ff0c4502
Wtoro mo pazneny 63
Paznen 5. DU3NYECKUMN IPAKTUKYM
. DnexTpoHHbI yueOnuk http://www.physbook.ru/
51 Du3n1eCKH NPAKTHKYM 16 16 bubmmoreka IJOK https://m.edsoo.ru/ff0c4502
Utoro no pazneny 16
)
PezepBHOE Bpemst 10 s
OBHIEE KOJIMYECTBO YACOB I1O 204 8 16
I[TPOT'PAMME
11 KUIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HavumeHoBaHuUe pa3iesioB U TeEM mu(ppoBbIe
Ne ni/m P Konrpoabnbsie IIpakTnuyeckne (upp )
NPOrpaMMsbI Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. JJIEKTPOJANHAMUKA
ONEeKTPOHHBIN YIEOHHUK
http://www.physbook.ru/
1.1 MarsuTHoe 1moJje 20 Butmorexa LIOK
https://m.edsoo.ru/ff0c4502
OJeKTPOHHBIN yueOHUK
http://www.physbook.ru/
1.2 DneKTpOMarHuTHas UHAYKLNS 18 1 Bu6norexa LIOK
https://m.edsoo.ru/ff0c4502



http://www.physbook.ru/
https://m.edsoo.ru/ff0c4502
http://www.physbook.ru/
http://www.physbook.ru/
https://m.edsoo.ru/ff0c4502
http://www.physbook.ru/
https://m.edsoo.ru/ff0c4502
http://www.physbook.ru/
https://m.edsoo.ru/ff0c4502
http://www.physbook.ru/
https://m.edsoo.ru/ff0c4502
http://www.physbook.ru/
https://m.edsoo.ru/ff0c4502
http://www.physbook.ru/
https://m.edsoo.ru/ff0c4502

Uroro no pasneny

Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI

38

2.1 MexaHuueckue KoJjiebanus

2.2 DNeKTpOMarHuTHbIE KoJeOaHus

23 MexaHuUYECKUE U DIEKTPOMAarHUTHEIE
' BOJIHBI

12

20

14

DNeKTPOHHBIN yueOHHK
http://www.physbook.ru/
Bbubnanoreka [JOK

https://m.edsoo.ru/ff0c4502

ONEeKTPOHHBINA YIEOHUK
http://www.physbook.ru/
Bbubnanoreka [JOK
https://m.edsoo.ru/ff0c4502

ONEeKTPOHHBINA YIEOHUK
http://www.physbook.ru/
Bubnmoreka IIOK

https://m.edsoo.ru/ff0c4502

24 Onruka

Hroro no pazneny

24

70

ONeKTPOHHBIN yueOHHK
http://www.physbook.ru/
bubanoreka [JOK

https://m.edsoo.ru/ff0c4502

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

INEKTPOHHbBIN y4ebHUK
http://www.physbook.ru/

3.1 OcnoBbel CTO 6 Butmorexa LIOK
https://m.edso0.ru/ff0c4502
Hroro no pasneny 6
Paznen 4. KBAHTOBASA ®U3UKA
DNEeKTPOHHBINA YICOHUK
_ o http://www.physbook.ru/
4.1 KopnyckynspHO-BOTHOBOM Ayain3m 18 Bu6morexa LIOK
https://m.edsoo.ru/ff0c4502
4.2 ®duznka aTomMa 7
OJeKTPOHHBIN yueOHUK
43 ®u3uKa aTOMHOTO fAIpa Y AJIEMEHTAPHBIX 7 http://www.physbook.ru/

HacCTHIx

Bubmmoreka IJOK
https://m.edsoo.ru/ff0c4502



http://www.physbook.ru/
https://m.edsoo.ru/ff0c4502
http://www.physbook.ru/
https://m.edsoo.ru/ff0c4502
http://www.physbook.ru/
https://m.edsoo.ru/ff0c4502
http://www.physbook.ru/
https://m.edsoo.ru/ff0c4502
http://www.physbook.ru/
https://m.edsoo.ru/ff0c4502
http://www.physbook.ru/
https://m.edsoo.ru/ff0c4502
http://www.physbook.ru/
https://m.edsoo.ru/ff0c4502

Uroro no pasneny

32

Pa3pea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

DNeKTPOHHBIN yueOHHK
http://www.physbook.ru/

5.1 DNEeMEHTHI aCTPOHOMUU U acTpopU3uKU 14 Bubnmorexa LIOK
https://m.edsoo.ru/ff0c4502
Hroro no pazueny 14
Paznen 6. PUSHUECKHUI MPAKTUKYM
DNEeKTPOHHBINA YIEOHUK
. http://www.physbook.ru/
6.1 duznyeckuil NpakTUKyM 16 16 Bu6morexa 1IOK
https://m.edsoo.ru/ff0c4502
Htoro no pazneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
CucremaTu3anus 1 00001IeHNE DeKTpOHHBIH yueOHHK
71 OPEAMETHOIO COAEPIKaHUA U OIbITA 16 http://www.physbook.ru/
' JesITeIbHOCTH, IPUOOPETEHHOTO TPU Bubmiorexa OK
https://m.edsoo.ru/ff0c4502
n3yueHuu kypca ¢usuku 10 — 11 knaccoB
Hroro mo pazneny 16
PeszepBHOe Bpemst 12
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 204 4 16



http://www.physbook.ru/
https://m.edsoo.ru/ff0c4502
http://www.physbook.ru/
https://m.edsoo.ru/ff0c4502
http://www.physbook.ru/
https://m.edsoo.ru/ff0c4502

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

— A Maxumes «®u3nuka. Mexanuka 10knaccy»

— IS Maxumes, A.3. Cunskosa. «@usuka. Monekymspaas ¢usuka. Tepmoannamuka 10xmacc

—  I'.4. Makumes, A.3. CunsakoBa, b.A. Cno6oackos, «®@uznka. InexkrpoanHamuka. 10-11kmacey

—  TI'.Sl. Maxkumes, A.3. CunsakoBa. «®usuka. Konebanus u BoyHsl. 11 kimace»

— T4 Msxkumes, A.3. CunsikoBa. «®dusnka. Ontuka. KBanrosas ¢pusuka. 11 kmace»

—  Mapon, A.E., Mapon, E.A. Onopusie koHCTIeKTHI U auddepennnpoBannbie 3a1auu o ¢usnke: 10
kiacc. - M.: I[Ipocsemienue, 2007 r.

—  JHunaktuueckue marepuainsl Ousnka 10 kmace A.E.Mapon, E.A. Mapon M.: Jlpoda, 2011

—  3amaunuk no ¢usuke 9-11 kmacc A.I1. PeivkeBuy M.: Jlpocda, 2012 r.

—  Boponnos-Benssimunos b. A., Ctpayt E. K. «Actponomus. 11 knaccey». Y4eOHUK ¢ 3TEKTPOHHBIM
npunoxenueM. — M. : Jlpoda, 2017.
METOINYECKHUE MATEPHUAJIBI JIUISA YUYUTEJIA

— T4 Maxuwes «®Pu3uka. Mexanuka 10kiacc»

— T4 Msaxkumes, A.3. CunskoBa. «®@usuka. MonekynsapHas ¢pusuka. Tepmoaunamuka 10kmacey

—  I'.A. Maxumes, A.3. CunsakoBa, b.A. Cno6oackoB, «®@usnka. InexkrpoanHamuka. 10-11kmacey

— IS Makumes, A.3. CunskoBa. «®Pu3uka. Konebanus u BonHbL. 11 kirace

— T4 Msxkumes, A.3. CunsikoBa. «®usnka. Ontuka. KBanrosas ¢usuka. 11 kmace»

— Caypos IO. A. ®usuka. Iloypounsie paspabotku. 10 kmacc : mocobue st o0mieoOpazoBar.
opranmzaimii / 10. A. CaypoB. — 3-e u3z., nepepad. — M. : Ilpocsemenue, 2015. — 272 c. —
(Kmaccuueckuit kypc).

—  Mapon, A.E., Mapon, E.A. OnopHsle koHCTIeKTHI U AuddepeHnnpoBanHble 3a1auu o ¢usuke: 10
knacc. - M.: [Ipocsemenue, 2007 r.

—  O®wusuka. KoHTpOab 3HaHMIA, yMEeHUH 1 HaBBIKOB ydanuxcs 10-11 kimaccoB. ba3oBslit u mpodnIbHBIHI
ypoBuau M.: IIpocsemienue, 2017 r.

—  Temarudeckue KOHTPOJIBHBIC M CAMOCTOSTENbHBIC pa0doThI 110 pu3uke 10 kiracc O.U. I'pomiieBa M.:
Ox3ameH, 2012 1.

—  Jlmnaktudeckue marepuansl @usnka 10 kimacc A.E.Mapon, E.A. Mapon M.: llpoda, 2011

—  3anaunuk no ¢usuke 9-11 kinacc A.Il. PeimkeBuy M.: Jlpoda, 2012 1.

—  Boponmnos-BenbsimunoB b. A., Ctpayt E. K. «Actporomust. 11 knmacc». Y4eOHUK C 2JIEKTPOHHBIM
npuioxenneM. — M. : JIpoda, 2017.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

1. http://www.metod-kopilka.ru Metoauueckasi Komuika

2. http://fcior.edu.ruhttp://eor.edu.ru denepanbHbIii LEHTP MH(POPMALMOHHBIX
oOpa3zoBatenbHbIX pecypcoB (OMC)

http://pedsovet.su [Tenaroruueckoe cooOIIECTBO

http://school-collection.edu.ru  Enunas Kkoyieknusi IUQPPOBBIX  00pa30BaTEIbHBIX

pecypcos.

~ow

41


http://www.metod-kopilka.ru/
http://fcior.edu.ru/
http://eor.edu.ru/
http://pedsovet.su/
http://school-collection.edu.ru/

		2024-09-23T10:02:22+0700
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 4 ИМ. И.С. ЧЕРНЫХ Г. ТОМСКА




