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HHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeaHEro oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOKEHHHA M TpeOOBaHWI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTelbHON mporpammel, npeacraBieHHbXx B ®T'OC COO, a Takxke ¢ yuérom paboueit
IIpOrpaMMbl BOCIHUTAaHUSA W KOHILENIMU IMpenoAaBaHust ydyeOHoro mnpenmera «Dusuka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccwiickoit  @Denepanuu, peaau3ylOINX OCHOBHBIE
o0Opa3oBaTesbHbIe IPOTPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HayyHOU KkapTuHbI Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpeboBanusM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3ynpTaTaM OOyueHUus, a TaKK€ YYUThIBA€T HEOOXOAMMOCTH pealn3alliid MEXIPEIMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU y4eOHbIMU mpeameTamu. B Heil ompenensiorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, METalpeAMETHble, IpeAMeTHble (Ha
0a30BOM ypOBHE).

[Iporpammanopu3nKeBKIIOYAET:

® IIJIaHUpPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYEeHUS;

e cojepxaHue yueOHoro npeamera «Pusnkay no rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee OOIIMX 3aKOHAX MPUPOIBI, BEICTYIIAs B KQ4eCTBE yIEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CHUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOPa3yIOMMUMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3MUECKHe 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX
xumueH, ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuel. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJYyYEHUS HOBBIX
MaTEepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(bopMHpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSTh HAyYHBIH METOJ [MO3HAHUS TPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUI.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro 00IIero o0pa3oBaHusl MOJO0KEH Psij UeH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3AesioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOH, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca U3k 00beTUHEH BOKPYT
¢busnueckux Teopuil. Bemymmum B Kkypce sBusiercss (GOpMUpOBaHUME MPEACTABICHUU O
CTPYKTYPHBIX YPOBHSIX MaTEpUHU, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. E€ peanuzanus npeanogaraeT UCHOIb30BaHHE TYMaHUTAPHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMHU IpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraeT 3HakoMCTBO C HIMPOKUM
KPYrOM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peamu3yercss MOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJOTMYECKUM MpPoOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI C Pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYXJICHHs TPOOJIEM paIliOHAILHOTO MPUPOIONOIB30BaHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.



CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpenHero oOmero oOpa3oBaHUs
ABIISAIOTCS  (u3nveckue Teopuu ((HOpMHpPOBAHHE MPEICTABICHHH O CTPYKType HOCTPOCHHS
¢u3nveckoil TeopuH, poiu (PYHIAMEHTAIBHBIX 3aKOHOB W TPUHIIMIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O IMPHPOJIE, IPAaHUIAX MPUMEHUMOCTH TEOPHH, Ul ONMHMCAHHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).
CucTeMHO-IEITETLHOCTHBIN MOJIX0A B Kypce (H3UKU peasu3yeTcs MPEKe BCETo 3a CUET
OpraHu3aluy SKCIIEPUMEHTAIFHON NEesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — ATO KCHOJB30BAHME CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB U
na0opaTOpHBIX PabOT, KOTOpBIE B MporpamMme Mo (u3uKke OObeAWHEHBI B OOIIMH CIHCOK
YUEHHUYECKUX TMPAKTUUYECKUX padoT. BrigeneHne B ykazaHHOM ImepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JJISi KOHTPOJS W OLIEHKH, OCYHIECTBISICTCS YYaCTHHUKAMH OOpa30BaTEIHLHOTO
rporecca UCX0/i U3 0COOCHHOCTEH IIaHMPOBaHMS U OCHalleHus kabuHeTta ¢usuku. [Ipu sTom
oOecrieunBaeTcs OBJIAJCHHE OOYJYAIOIMIMMHUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIIEIOBAaHUS 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEUI0KEHHBIX THUIIOTE3.
Bonpmoe BHUMaHuE yAETSEeTCs PEHICHHIO PAacUETHBIX W Ka4eCTBEHHBIX 3a1ad. [Ipu sTom
IUTSL pacU€THBIX 33/1a4 MPUOPUTETOM SIBJISTIOTCS 33]1a4M C SIBHO 3aJlaHHON (PM3MYECKON MOJIEINBIO,
MO3BOJISIONINE MPUMEHSTh H3yYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
Kypca, TaK U WHTETPHUPYS 3HAHUS U3 Pa3HbBIX pa3ienoB. /i KaueCTBEHHBIX 3a7ad MPHOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSCHEHHWE TPOTeKaHWs (U3NYECKUX SBICHUH H TPOIIECCOB B
OKpYXarolenl >XKu3HH, TpeOyromue BbIOOpa (U3MYECKON MOJENM ISl CUTYalldu TMPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBun c¢ TpeboBanusimu PI'OC COO Kk MaTepuasbHO-TEXHUYECKOMY
obecrieueHnI0 y4eOHOTo mpoliecca 0a30BbI YpOBEHb Kypca (PU3MKHM Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHUs JIOJDKEH M3Y4aThCsl B YCJIOBHUSX MPEIMETHOTO KaOWHETa (PM3MKU WU B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabuHere
(hM3UKH TOJDKHO OBITH HEOOXOIMMOE JTA00PaTOPHOE 000PYIOBAHUE VISl BHIMIOJHEHUS YKA3aHHBIX
B IporpamMMe Mo (U3MKE YYEHUYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
o0opynoBaHUE.
JlemoHcTpalmoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C IMPUHIMIIOM
MUHUMAaJIbHON TOCTATOYHOCTH U 00eCreyrBaeT MOCTAHOBKY MEPEYUCIICHHBIX B MPOTrpaMMe IO
(Gu3MKe KIIOYEBBIX JEMOHCTpAUUN Ui HCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M IPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.
JlaGoparopHoe oOopynoBaHUE ISl YYCHHUUECKUX IMPAKTUYECKHX padboT Gopmupyercs B
BHJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleynBaeTcsi B pacuéTe OJHOTO KOMILIEKTa Ha ABYX
oOyuaronmuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJIOTOBBIX U LU(POBBIX MpUOOPOB, a TaKkKe
KOMITBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B BUJE U(PPOBBIX TabOpaTOpHil.
OCHOBHBIMH IEJSIMU U3YyUEHUS (PU3HKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:
e (opmupoBaHue HHTEpeca W CTPEeMJICHHS OOYYarOIIMXCS K HAYYHOMY H3yYCHHIO
MIPUPO/IbI, PA3BUTHE UX WHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJICTABIEHUH O HAydHOM MeETOAE TMO3HaHUs M  (OPMHPOBAHUE
UCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBJICHUSIM;

e (opMupoOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3y4yeHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

e (opMupoBaHHE YMEHHUI OOBACHATH SIBJICHUS C UCHOJIb30BAHUEM (PU3MUECKUX 3HAHUH U
Hay4YHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POIH (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJOTHH.



JlocTikeHne 3TUX Lenell oOecreynBaeTCsl pelIeHueM CIEAYIOIUX 3a/ad B IPOIecce
M3Yy4eHHUs Kypca (GU3MKK HA YPOBHE CPEIHEro 00IIero 00pa3oBaHuUs:

npuoOpeTeHne CHUCTEMBbl 3HAHUN 00 OOIMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIOUAsT MEXaHHUKY, MOJICKYIAPHYIO (PU3HKY, dJIEKTPOANHAMHKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI acTPOPHU3UKY;

dbopMupoBaHHEe YMEHHH TPUMEHSATH TEOPETHYECKHE 3HAHHS I  OOBSCHEHHUS
(GU3NYEeCKUX SBICHUH B MPHUPOAE W JUISI TPHHATUS TPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB pEIICHUS pPAa3IMYHbIX 3a/1a4 C SBHO 3aJaHHON (U3NYEeCKOi
MOJIENBIO, 3ajad, IOJPa3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHue (puznueckoil
MO/JICNH, a/IEKBaTHON YCIIOBUSIM 3a/1a4H;

MOHUMaHUe (U3MYECKUX OCHOB W MPUHIUIIOB JEUCTBUS TEXHHUYECKHX YCTPOWUCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOIIYIO CPELY;

OBJIAZICHWE METOJAMH CaMOCTOSITENIFHOTO IUIAHHUPOBAHUS M TIPOBENEHUS (PU3NIECKUX
OKCTIEPUMEHTOB, aHaIM3a W  WHTEpIpeTaluu  WHPOpPMAIWHU,  ONPEACICHUs
JOCTOBEPHOCTH TMOJyYEHHOTO Pe3ysIbTara;

CO3/IaHUE YCIOBHU JUTSI Pa3BUTHS YMEHHI MPOEKTHO-UCCIIEI0BATELCKONW, TBOPYECKON
JeSTeITbHOCTH.

Ha wmsydyenue ¢usnku (6a30BBII YpOBEHBb) HAa YpOBHE CpeAHEro oO0Iero oOpa3oBaHUs
otBoauTcs 136 gacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 gacoB (2
gaca B HEJIEIIO).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeueHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCSI PEKOMEHJIOBAHHBIM, YYHTENb JelTaeT BHIOOp IMpoBeAeHUs JTabOpaTOpHBIX padboT |
OTIBITOB € YYETOM MUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yYaromInXCs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie runote3sl. Ousndeckue
3aKOHBI ¥ TeOpuH. | paHHUIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHIHMIT COOTBETCTBUS.
Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAyYHOW KapTHHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOICH.
Jlemoncmpayuu
Amnanorosble ¥ IH(PPOBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMIIBIOTEPHBIE AATUUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBwkKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTo JABWkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMU Ha OCH CUCTeMBbI KoopauHaT. ClIoKEHHE TEepEMEIICHIA 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHUE. [ 'paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEpEMEIICHUST MaTePHUATbHOU TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. J[[BwkeHHe MaTepHalbHOM TOYKMA M0 OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAs cKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE MPUMEHEHHE: CIUIOMETp, ABWKCHHUE
CHaps0B, LIEMHBIE U PEMEHHBIE MEPEIadH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UILUTFOCTPALIMS KUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tapenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBr>xeHus Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hamnpagnenue ckopocTH py JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEIEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIEHMS ~ MEXAYy  MYTAMHM,  [PONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE IPOMEXYTKH BpPEMEHM IMPHU PABHOYCKOPEHHOM JBHXEHUU C
HayaJlbHOU CKOPOCTBIO, PABHOU HYIIO.

N3yuenune nBUKEHUS MIApUKa B BI3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH 'anuiies. [lepsoii 3akoH HproToHa. MHEpIManbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. [lpuHumn cynepnosunuu cwil. Bropoit 3akoH Herorona miis

MarepuaibHOU Touku. TpeTtuil 3akoH HproTOHA [11s1 MaTepuaibHBIX TOUEK.
3akoH BceMupHoro Tsarotenus. Cuna tskectu. [lepBasi kocMuueckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cusa tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHHUS U cuila TpeHus nokos. Koadgdumnuent tpenus. Cuna conmpoTUBICHUS
MIpU ABMKEHUU TeJa B )KUJKOCTU UJIH Ta3e.

[ToctynaTensHOE U BpallaTeIbHOE JBIKEHHE a0COIIOTHO TBEPJIOTO TeEa.

MoMEHT cubl OTHOCUTEIBHO OCH BpamieHus. [lmedo cuibl. YcioBus paBHOBECHS
TBEPAOTO TEa.

TexHuueckre yCTPOMCTBA W MPAKTUUECKOE IMPUMEHEHHUE: TMOIIINITHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHEHHE MacC B3aMMOICHCTBYIOIIUX TEll.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOpMaIuH.

HeBecomocTts. Bec Tena npu yCKOpeHHOM NOABbEME U MAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBus paBHOBecust TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydenue nBuxenust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B TMPYKHHE W PE3UHOBOM
obpasrie, oT ux aedopmariiu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJIa, UMEIOIIETO OCh BPAIIICHHUS.

Tema 3. 3axonbl COXpaHeHUs 8 MEXAHUKE

Nmnynsc MaTepualibHON TOYKH (TeJa), CUCTEMbl MaTepHalIbHBIX To4YeK. VIMITyIbC CUITBI 1
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEeHHs UMITylbca. PeakTHBHOE JBIKEHUE.

Pabota crnpl. MOIIHOCTE CHJIBL.

Kunerndeckast sHeprus MarepuaibHOW TOYKH. TeopemMa 00 M3MEHEHHH KHHETHYECKOM
SHEepPruu.

[HoTenumanpsHas sueprus. [loTeHuuansHas sHeprust ynpyro aepopMupoBaHHOM MPYKUHBL.
[ToTennmanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple W HENOTEHIUANbHbIE CHIIBL. CBsI3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHHEM MEXaHUYECKOM HEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPrUH.

Yupyrue u Heylpyrue CTOJIKHOBEHHUS.

Texuuueckue ycTpoHCTBa U MPAaKTUYECKOE MPUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[lepexon moTeHIMATBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3ydyeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIBI C M3MEHEHHEM MEXaHMYEeCKOW JHEpPruM Tella Ha
MIpUMEpPE PACTSHKEHUS] PE3UHOBOTO HKI'YTa.

Pa3nes 3. MoaekyasipHasi puznka 1 TepMOAMHAMHUKA
Tema 1. Ocnoébt MONEKYNAPHO-KUHEMUUECKOU MeOpUU
OcCHOBHBIE NOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 000CHOBaHHUE.
bpoynoBckoe nBwkenue. uddysus. Xapaktep IBHKEHHS U B3aUMOJCHCTBUS YacTHUI
BellecTBa. Mojenu CTpPOSHHS Ta30B, KUAKOCTEH U TBEPABIX Tel U OOBICHEHHE CBOMCTB



BEIIECTBA HAa OCHOBE AITUX Mojeneid. Macca m pazmepbl Mousiekysl. KosimuecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpPaBHEHHUE MOJICKYJISIPHO-KMHETUYECKON TEopuu
uJeaNbHOTO rasza. AOCOJIOTHAsh TeMIeparypa Kak Mepa CpeAHEeW KHHETUYECKOM HHEepruu
TEIUIOBOrO JABWKEHUS yactul rasa. [llkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Kmaneiipona. 3akon Jlanbrona. M3omporiecchl B uacalbHOM rasze ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBiIeHne H30MPOLECCOB: H30TEPMa,
n30x0pa, nuzobapa.

TexHudeckune yCTpOHCTBa M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITEL, JOKAa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BelmecTBa, Qororpaduu MOJIEKYI
OPraHNYEeCKUX COCTMHECHUH.

OneIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOACHCTBUSI.

Monens, WUTIOCTpUpYIOLIas MPUPO.Ty JaBJICHUS ra3a Ha CTEHKH COCYAa.

OMBITHI, WJUTFOCTPUPYIOITUE YPABHEHHUE COCTOSHUS UJICATFHOTO Ta3a, H30TPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenne Macchl BO3JyXa B KJIACCHOW KOMHAT€ Ha OCHOBE H3MepeHuH o00béMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXY ITapaMeTpaMu COCTOSHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnoebl mepmoounamuku

TepMmoauHamuyeckass cucrema. BHyTpeHHsASI >HEprusi TEPMOAMHAMHYECKONH CHUCTEMBI U
criocoObl e€ m3MeHeHus. KonnyecTBo TerioTsl U pabota. BHyTpeHHSs1 SHEprusi 0JHOATOMHOTO
WJeaNbHOTO Ta3a. Buael Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JTydEHUE. Y JIeNIbHAs
TEITOEMKOCTD BelecTBa. KolnuecTBo TEMIOTHI IpH TEIUIONEepeaaye.

[Tonsatue 00 ammabatHOM mporiecce. I[lepBblii 3akoH TepMoAWMHAMHUKH. [IpumeHeHue
MIEpPBOTro 3aKOHA TEPMOIUHAMUKH K M3ompolieccaM. [ paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPOIE.

TemnoBeie Mamuubl. [IpuHiuns! qeiicTBus TemaoBbix MamuH. [IpeoOpa3oBanust SHepruu B
TeroBbIX MammuHax. KoaddunmeHT nmonesnoro nedctBus TerioBoil MamuHbl. [{ukn Kapho u
ero K03 QUIMEHT MOJIE3HOTO JeHCTBUSI. DKOJIOTHYECKHE MPOOIEMbl TEIIOIHEPTE€TUKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOIMIBHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEH SHEPruu Teia MPU COBEPIICHUU pPaOOTHI: BBUIET MPOOKH U3
OYTBUJIKM TOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue »pupa B JATYHHOH TpyOke MyTéM
TpeHus (BHICOJCMOHCTPAIINS ).

N3menenue BHyTpeHHEH sHepruu (TemrepaTypsl) Tella Ipy TeIrionepeaaye.

OmnpIT 1o aguabaTHOMY PaCHIMPEHUI0 BO3IyXa (OMBIT C BO3AYIIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATEINsI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanua eéeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHneHcanus. Vcmapenne u  kumeHue. AOCONIOTHasS U
OTHOCHUTEIIbHAs BIAKHOCTh BO3/yxa. HackllmeHHbIH map. YaenpHas TerioTa napooopazoBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUSI OT JaBJICHUSI.



TBépnoe Teno. Kpucranmnuueckne u amopdHbie Tena. AHU30TPOIHS CBOWCTB KPUCTAILIOB.
XKunxue xpucramael. CoBpeMeHHble Marepuaibl. IlnaBnenue m kpucramnuzauus. Y aenpHas
TeruioTa miasiaeHus. Cydonumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckre yCTpOHWCTBA M NPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U TCUXPOMETP,
KaJIOpDUMETP, TEXHOJIOTUM  IIOJIyYE€HUS COBPEMEHHBIX MAaTepuajoB, B TOM  4YHCIeE
HaHOMAaTEepHaAJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUMU.

CriocoObl I3MEpPEHUS BJIAKHOCTH.

Habntonenue HarpeBaHus U MJIaBJIEHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMoHCTpanys KpuCcTalIoB.

Yuenuueckuii sxkcnepumenm, nabopamophule pabomol

N3mepenue 0THOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Paznen 4. DaekrpoamHnamMuka

Tema 1. dnekmpocmamuka

DnekTpu3anusa Tell. OJIeKTpUYecKuil 3apsan. JlBa Buaa dSIEKTPUYECKUX 3apsSaoB.
[TpoBOAHMKH, AUDTIEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHEHHS JJIEKTPUUECKOTO 3apsiia.

B3anmopeiicteue  3apspoB.  3akoH  Kymona. TodeuHBIl  3JIEKTpHYECKHMM  3apsfl.
Onektpuyeckoe mojie. Hampsok€HHOCTh ANEKTpUYecKoro 1mojs. [IpuHIMN cymeprno3uiuu
ANEKTPUIECKUX ToJIeh. JIMHIN HAnpsDKEHHOCTH AJIEKTPUUECKOTO TIOJIS.

Pabora cumn amekrpocratmdyeckoro moiia.  [loreHmman. Pa3HOCT,  MOTEHIIMATIOB.
[IpoBOAHMKY M AMDIEKTPUKH B AIEKTPOCTATUYECKOM ToJie. JIuaiieKTpuyeckasi IpOHULIAEMOCTb.

DnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIOCKOTO KOHAEHCATOpa. OJHEPTus
3apsKEHHOTO KOHJIEHCATopa.

TexHnueckre yCTpOWCTBA M IPAKTHYECKOE IMPUMEHEHUE: 3JIEKTPOCKOM, 3IIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAECHCATOP, KOMUPOBAIHHBIN
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIMIT ICUCTBUSA DJIEKTPOMETpA.

B3anmojelicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYecKas 3aluTa.

JIMBIIeKTPUKY B 3JIEKTPOCTATUYECKOM I10JI€.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IIOCKOTO KOHJIEHCAaTopa OT IUIOAAM IUIACTHH,
PAacCTOSTHUSA MEKy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuil mox. Toku é paznuunsix cpedax

DNEeKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHHUS 3JIEKTPUUECKOTO TOKa. MICTOUHMKH TOKa.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i ydacTka 1enu.

DIeKTpUYEeCcKoe CONPOTUBJICHUE. VY nenbHoe CONPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaIeNIbHOE, CMEIIAHHOE COETMHEHNUE TPOBOIHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoymns—JleHia. MOMIHOCTH SIEKTPUUECKOTO TOKA.

DNEeKTPOABMKYILAs CHJIA U BHYTPEHHEE CONIPOTUBIIEHUE UCTOUHHUKA TOKA. 3akOoH Oma Juist
MOJHOU (3aMKHYTOM) 3ekTpuueckoil nenu. KopoTkoe 3ambikaHue.



DneKTpOHHas IPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHUSI METAJIOB
oT TeMueparypsl. CBEpXIPOBOAUMOCTb.

OnexTpuueckuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[omynpoBognuku. CoOCTBEHHasT W TPUMECHAs MPOBOJUMOCTH IOJYIIPOBOJHHKOB.
CoiictBa p—Nn-nepexona. I1oaynpoBoIHUKOBEIE TPUOOPHI.

DOneKTpUYecKuii TOK B pPacTBOpPAX U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTUYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil ToK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSATENbHBIN pa3psia. MoJiHus.
IIna3ma.

Texnuueckue ycTpoilcTBAa M NPAKTUYECKOE MPUMEHEHHE: aMIEPMETP, BOJBTMETD,
peocrar, WCTOYHUKM TOKa, ODJIEKTPOHArpeBaTeNbHBIE TMPHUOOPBI, IJIEKTPOOCBETHTEIHHbIC
npuOOpPHl, TEPMOMETP CONPOTUBIICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIH IMOJ1, TaJlbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MONIEPEYHOT0 CEYEHUs U MaTepuaa.

CMmeniaHHO€ cOeTMHEHUE POBOTHUKOB.

[IpssMoe u3MepeHue 3aeKTpoABMKYyIIEH cuibl. KOpoTkoe 3amMblKaHHE TalbBAHMYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCHUMOCTh COMPOTHBIIEHHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTD AIIEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AYXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3ydyeHne cMEIaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepenne  JNEKTPOABIKYIEH CHJIBI HCTOYHMKAa TOKA M €r0  BHYTPEHHETO
CONPOTHBJICHUSI.

HaGnronenue anexkTponunsa.

Me:knpeaMeTHbIe CBSI3U

N3yuenune kypca ¢usuku 06a3zoBoro ypoBHs B 10 kiacce OCyLIECTBISETCS C y4ETOM
CoJiepXKaTelbHbIX MEXKIIPEIMETHBIX CBSI3eéH C KypcaMM MarTeMaTHKHM, OHWOJOIMH, XUMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemuvie nousamus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOI'O ITO3HAHMS:
sBJICHHE, HAy4HbIM (akr, rumores3a, (uznyeckas BeIUYMHA, 3aKOH, TEOpUs, HaOIIOIEHHeE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMH, JuHeWHas ¢QyHkuus, mnapaboda,
runep0oia, uX rpaguKu U CBONCTBA, TPUTOHOMETpUUECKUE (PYHKIMU: CUHYC, KOCUHYC, TaHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOpPbl M MX IPOEKLUUU Ha OCH
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonoeusa: mexanuyeckoe JBWKEHHE B JKUBOW mpupoje, 1uddysus, ocMoC, TEII00OMEH
KHUBBIX OPraHW3MOB (BHJIbI TEIIONEpEIauH, TEIJIOBOE PABHOBECHE), DJIEKTPUUECKUE SBICHUS B
YKUBOU IIPUPOLE.

Xumus: NUCKPETHOE CTPOECHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TeEJ, XKUIAKOCTEW M Ta30B, JJIEKTPUUYECKUE
CBOMCTBA METAJUIOB, dJIEKTPOJIUTHUECKAs JUCCOLUALNS, FaIbBaHHUKA.

TI'eozpaghus: BnaxxHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue JBMKEHUH C UCTIOIb30BAaHUEM MEXAHHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, WCIOJb30BAHUE 3aKOHA COXPAaHEHHs MMITyJbCa B TEXHHMKE (pakera,
BOJAOMET W JIpyrue), JBUTATeNb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBON
XOJIOIWIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJIyYEHUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHUCIIE



HAaHOMATEpUAJIOB, U  HAHOTEXHOJOIMM,  DJICKTPOCTaTUYECKas  3allMTa,  3a3cMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM TNPUHTEp, dJIEKTPOHArpeBaTeibHbIE MPHOOPHI,
JIEKTPOOCBETUTENbHBIE IPUOOPBIL, TAJIbBAHUKA.

11 KJIACC

Pazjen 4. DiaekTpoannamMuka

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe IOJI€.
Bexrop marauTHOM MHAYKUMH. [IprHIMT Cyniepno3uiuy MarHUTHBIX 1I0JIEH. JIMHUKM MarHUTHOM
uHaykuu. KapTtrHa nuHui MarHuTHOM MHTYKITUU TIOJISl TIOCTOSIHHBIX MarHUTOB.

MarnuTtHoOE 1oJie TPOBOJHUKA ¢ TOKOM. KapThHa NUHMIA WHAYKIIMHM MarHUTHOTO TOJIS
JUIMHHOTO TPSIMOTO MPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHHKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumoaeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenma, e€ MOIynb U HampaBjieHHe. JIBKeHHE 3apsHKEHHOM 4YacTHIBI B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiel Jlopenma.

SBneHue DIIEKTPOMArHUTHOM MHAYKIHMH. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYIIAS CHUJIA UHAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe anekTpudeckoe moJie. DIEKTPOABMKYIIAs CHJIA WHIAYKIUU B INPOBOJHUKE,
JBHKYIIEMCSI IOCTYNATENIBHO B OJTHOPOJHOM MAarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTB. fIBI€HNE CAMOMHAYKIIUU. DJIEKTPOABMKYILAS CUIIA CAMOUHIYKIIUH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHWE: TOCTOSHHBIE MAarHUTHI,
AIEKTPOMArHMTHI, JIEKTPOJBUTATENb, YCKOPUTEIN AIEMEHTAPHBIX YaCTHUILl, NHIYKIMOHHAS [1E€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIJIOHEHHE ANEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIMHUY MHIYKIIMY MarHUTHOTO TOJIAL.

B3anmopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cunna Amrepa.

JenictBue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue AIeKTPOMArHUTHOM UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD 3JIEKTPOABUKYLIEH CHIIBI MHAYKLIHMH OT CKOPOCTH HM3MEHEHHUs MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHne MarHuTHOTO MOJIA KaTYIIKUA C TOKOM.

HccnenoBanue AeCTBUSA MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3J€KTPOMArHUTHOM UHIYKIINH.

Pazgen 5. Kosieoanusi 1 BOJHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojaedoanus
KonebarenpHast cucrema. CBOOOIHBIE MexXaHHuUecKkue Kolebanusa. [‘apMoHHueckue
konebanus. Ilepuon, dwacrora, ammautyga U (asa konebanuit. [IpyXKMHHBII MasTHUK.
Marematuueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKUX KosieOanuil. [IpeBpaieHue sHepruu
MIPU TAPMOHUYECKUX KOJIEOaAHUSX.



KoneGarenbubiit koHTyp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
KoIe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHWYeCKMMHU H  DJICKTPOMAarHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HJCATHHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBnenue o 3aryxaromux KojeOaHUsAX. BbIHYX/IEHHbIE MEXaHMUECKUE KOJIeOaHuUs.
Pe3onanc. Beinyx/1eHHBIC JIEKTPOMAarHUTHBIE KOJIEOaHHUS.

[lepemennbiii Tok. CuHYCOMAIbHBIM NEPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOIO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IIpomsBoacTBo, mepemaya W MOTPEOJICHUE SICKTPHUSCKOH SHEPTHH.
DKOJIOTUYECKME PUCKH IpU MPOU3BOJACTBE AJeKTpod3Hepruu. KynbTypa wHcnoiab30BaHUsS
AJIEKTPOIHEPIUH B TOBCEAHEBHOMN KU3HU.

TexHuueckue yCTPOMCTBA M INPAKTUYECKOE TNPUMEHEHHME: DIIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHON CUCTEMBI (IIPYKHUHHBINA WM MaTeMaTHYeCKUn
MasITHUK).

HaGnronenue 3aryxarommx KojieoaHui.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJeOaHusl.

OcmwnorpaMmsl — (3aBUCMMOCTH  CHJIBI TOKa U HampsOKEHUS OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KATYIIKH HHIYKTUBHOCTU U
KOHJICHCATOPA.

Monens JINHAY 3IIEKTPOINIEpEadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

HccnenoBanue 3aBUCUMOCTH IIepUOJia MajblX KOJIeOaHUi Ipy3a Ha HUTH OT JUIMHBI HUTU U
Maccsl rpysa.

HccnenoBanue NEpeMEHHOrO0 TOKAa B LENM W3 TOCIECIOBATEIIBHO COEOUHEHHBIX
KOHJICHCATOPA, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMmpOMAZHUNHbLE 80IHbL

MexaHnyeckue BOJIHBI, yCI0BHs pacnpocrpanenus. llepuon. CkopocTs pacnpocTpaHeHus
u januHa BoJsHbl. [lomepeuHble W IpoosbHblE BOJIHBL. MHTepdepeHuus u  audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTth 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMS M3IIy4EHMS JJIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHrtaius BektopoB E, B, V B anekrpomarautHoi BojHe. CBOMCTBa 3JI€KTPOMAarHUTHBIX
BOJIH: OTpaXeHHe, MpelloMIIeHue, nossgpuzanus, audpakuus, uHTteppeperuus. CKopocTh
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 37M€KTpOMAarHUTHBIX BOJIH. [IpMEHEHME 2JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIBI paguoCBsI3U U TeneBuacHUs. Paguonokanus.

DNEKTPOMAarHUTHOE 3arps3HEHNUE OKPYKAIOLIEH CPEIB.

TexHudeckne ycTpolcTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3BIKAJIbHBIE MHCTPYMEHTHI,
yIABTPa3BYKOBasi AMATHOCTHKA B TEXHUKE W MEAMLMHE, panap, paauoONpUEMHUK, TEJIEBH30D,
anTeHHa, Tenedon, CBU-neus.

Jemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHUE MOMEPEYHBIX U MPOIOTIBHBIX BOJIH.

Konebuomieecs: Teno Kak HCTOYHHK 3BYKA.

HaGnronenue oTpaxeHus U MPENOMIICHUS MEXaHUUECKUX BOJIH.

Habnronenue unrepdepeHunu u qudpakiiui MEXaHHYeCKUX BOJH.



3BYKOBOW PE30HAHC.

Habmoienue CBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIATYJOM M YacTOTOU
KOJIEOaHUH.

UccnegoBanue  CBOMCTB — AJIGKTPOMATHUTHBIX  BOJH:  OTPaXK€HUE, TMPEIOMIICHHUE,
noJisipu3anus, 1uppakuus, HHTepPepeHns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsimonuHeiiHoe pacripocTpaHEHHE CBETA B OJJHOPOJIHOM Cpefe.
JIyud cBeta. ToYeUHBIN ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaXCHHS CBeTa. [loCTpocHHWE H300paKEHUH B IUIOCKOM
3epKaje.

[Ipenomiienne cBera. 3akOHBI MpeJIOMIICHHUS CBeTa. AOCOJNIOTHBIM  TMOKa3aTesb
npenomiienus. [lonHoe BHyTpeHHee oTpakeHue. [IpefenbHBId Yroyl MOJTHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus cseta. CroxxHbIi cocTaB Oenoro ceera. Ler.

Cobuparonue u paccewBarolive JHH3bL. ToHKas JuH3a. POKyCHOE pacCTOsHUE U
OTNITHYECKasi CHjia TOHKOU JMH3BI. [locTpoeHne n300pakeHuil B COOMPAIONINX U PACCEHBAIOIINUX
nuH3ax. PopMyia TOHKOM JIMH3BL. Y BEJIUYECHUE, TaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BomnoBas omntuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOIOZCHUST MAKCUMYMOB 1 MUHUMYMOB B UHTEP(HEPEHIITMOHHOW KapTUHE OT ABYX CHH(DA3HBIX
KOTE€PEHTHBIX UCTOYHHUKOB.

Hudpakuust cBera. [udpaxnuonnas pemérka. YcinoBue HaOMIOAEHUS TIIaBHBIX
MaKCUMYMOB TIPH MMaJIECHUA MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKITMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuyeckue ycTpoWcTBa W MpPAaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIM amnmapar, MHUKpPOCKOI, TEJEeCKOI, BOJOKOHHAs OINTUKA, JU(PpPaKIHOHHAS
peméTKa, OJIAPOUI.

Jlemoncmpayuu

[IpsimonuHeliHOE pacnpoCTpaHEHHE, OTPAKEHUE M MpesioMiieHHe cBeTa. OnTuyeckue
MPUOOPHI.

[TonHoe BHyTpeHHEE oTpaxkeHrne. Moiens CBETOBOIA.

HccnenoBanue CBONCTB N300paKEHHM B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6nronenue nnrepdepeHiiuy crera.

Ha6mronenue qudpaknum cBeta.

Habmronenue nucnepcuu cBera.

[Tony4yenue cnekTpa ¢ HTOMOILIBIO IPU3MBI.

[Tonyuenue cekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3mepenune nokasaresns NpesoMIIeHUs CTEKIA.

HccnenoBanue cBOWCTB M300pakeHU B JTHMH3aX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OcHOBBI ClIENMAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'panuiel MPpUMEHUMOCTH KIIACCUYECKOM MeXaHUKH. [locTymarel cnenuanbHON TEOpUH
OTHOCUTEJIBHOCTH: HMHBApUAHTHOCTH MOJYJS CKOPOCTM CBE€Ta B BaKyyMe, IPUHLIUI
OTHOCHUTEILHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEJUIEHNE BPEMEHU U COKPALLEHUE JUTHHBI.
OHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.
CBs13p Maccel ¢ PJHEPTUEN U UMITYJIBCOM PENIATUBUCTCKON YaCTULBl. DHEPTUs MOKOSI.



Paspnen 7. KBanToBas pusuka
Tema 1. Dnemenmovi K6AHM OGO ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u sHeprun (GOTOHA C €r0 YACTOTON. DHEPTHSI U UMITYIIbC
¢doToHa.
OtkpeiTne u wuccienoranue (orodpdexra. Onwvitel A. . CroneroBa. 3aKoHBI
dorodrddekra. Ypasuenue DitHmreitna aus potosddexra. «Kpacuas rpanuma» Gotospdexra.
Hasnenue ceera. Onpith [1. H. JIeGenena.
XHWMHUYECKOE IEHCTBUE CBETA.
TexHuueckne ycTpOHCTBAa W TMPAKTHYECKOE NpPUMEHEHHue: (oTodrneMeHT, (OTOTaTUHK,
COJIHEYHast OaTapesi, CBETOTUO/I.
Jlemoncmpayuu
®oTo3((PexT Ha yCTaHOBKE C IIMHKOBOMU TJIACTUHOM.
HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. Ombitel Pesepdopra mo paccesHuto o -yactuil. I[lnanerapHas
mozens aroma. [loctymnatel bopa. M3nyuenue u normouieHne GOTOHOB IpU MEPEXOJe aroma ¢
OJIHOTO YpPOBHS HHEpPruM Ha Jpyroil. Bumbl cnekTpoB. CHekTp ypOBHEM SHEpPruM aroma
BOJIOPO/IA.
BonHoBsbIe cBoMcTBa yacTull. Bosuel ne bpoiins. KopryckynsipHO-BOJIHOBOM Tyaau3m.
CrioHTaHHOE M BBIHYXJCHHOE U3TTyYCHHUE.
TexHuyecknue yCTpPOCTBA M NPAKTHYECKOE MPUMEHEHUE: CHEKTPAJIbHBIM aHaIu3
(cexTpockom), Jlazep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mogenb ombiTa Pezepdopna.
Onpenenenre JUIMHBI BOJHBI Jla3epa.
HaGnronenne nuHeRYaThIX CIEKTPOB U3TyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
HaGnronenue nuHeH4aToro CrexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHThI,  JOKa3bIBAIOIIME  CJIOKHOCTh  CTPOEHHUS  sijpa. OTtkpeiTHE
paauoaktuBHOCTH. OnbITH Pedepdopa 1o onpeneneHno cocTaBa paJioakKTUBHOI'O U3TYYCHHUS.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTue TpoTOHAa W HeiTpoHa. Hywionnas monens siapa [eiizenOepra—lBaneHko.
3apsan sapa. MaccoBoe uucino saapa. M30Tomnsl.
Anbda-pacnaa. DNEKTPOHHBIA M MO3UTPOHHBIA OeTa-pacman. ['amma-mznydeHue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SnepHble peakuuu. JleneHye U CUHTE3 SEP.
Snepubiii  peakrop. TepmosnepHblii cuHTe3. IIpoOiaeMbl M NEpCHEKTHBBI  AACPHOM
SHEPreTUKU. JKOJIOTUUECKUE ACIIEKTHI SIEPHON YHEPTETUKH.
OnemeHTapHble YacTULBI. OTKpPBITHE O3UTPOHA.
Metoabl HAOIIOEHNS U PETUCTPALIUH SIEMEHTAPHBIX YACTHII.
®dyHnameHTaIbHbIE B3auMoeicTBUs. EAMHCTBO pu3ndeckoit KapTHHBI MUpa.
TexHudeckue yCTpONCTBAa M IPAKTHUUECKOE NMPUMEHEHHE: J03MMETpP, kamepa Buibcona,
SJIEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TunK HOHU3UPYIOUINX YACTHII.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoToTrpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKHU

Otanbl  pa3BUTHS  acTpoHomuu. [lpukinagHoe ©W  MHUPOBO33PEHUYECKOE 3HAYCHUE
ACTPOHOMHUH.

Bun 3Bé3aH0r0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, IUIAHETHI, KX BUIUMOE JBUKEHUE.

Comnneynas cucrema.

Connue. ConneuyHast akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HUX
OCHOBHBIE XapaKTePUCTUKHU. JlMarpamma «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3MbBI
[JIAaBHOM TMOCTEAO0BATEIbHOCTUA. 3aBUCUMOCTh «Macca — CBETHMMOCTb» Ui 3BE3] TJIABHOU
nocyenoBareabHOCTU.  BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbIE MPEACTaBICHUS O
MPOUCXOKACHUH U 3BoJforMK COJIHIIA 1 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mnneunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxenne Connna B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHBIE JBIPHI B siIpax rajJakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaOb6ma. Pasberanue ramaktuk. Teopus
Bosemoro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6ieMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

HaGnronenust HEBOOPYKEHHBIM TJIa30M C MCTIOJIB30BAaHUEM KOMITBIOTEPHBIX MPHIIOKCHHUI
JUTSI OTIPECIICHUSI TTOJI0KEHUSI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IMS
CeBepHOro noaymapus u ipKue 3BE3/IbI.

Ha6mronenus B reneckon Jlynsl, maner, Maeuroro [lyTu.

O6o0maronee NnoBTOpeHne

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIIBHOW U
THUYECKON cdepax IesATeNbHOCTH 4YeNOBEKa, pojib W MeCTOo (U3UKHM U acTPOHOMHH B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPa, POJb (PU3NUECKOW Teopud B (POPMUPOBAHUU
MPEeACTABICHUHN 0 (U3NUECKONU KapTUHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEJICTABICHHI O IPUPO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 06azoBoro ypoBHs B 11 kiacce ocyliecTBIsieTCs € Y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTUH.

Meosicnpeomemnuvle nouwsamusi, CBA3aHHbIE C HU3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
sBJICHWE, HAy4YHbIH (pakT, rumore3a, ¢u3nyeckas BeJIUMYMHA, 3aKOH, TEOpHs, HaAOIIOICHHE,
AKCIEPUMEHT, MOJICITUPOBAHIE, MOIETIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKU T0I00US TPEYTOJILHUKOB, OMPEIeICHHE TUIOIIAIU TUIOCKUX QUryp u o0bEma Ted.

buonocus: snekrpudeckue sBIECHUS B XUBOW MNpUpoje, KoleOaTenbHbIE IBUKEHUS B
KUBOW TPUPOJIE, ONTUYECKUE SIBICHUS B KUBOM MPUPOJE, NEUCTBUE paJHUallMM Ha >KUBbIE
OpraHU3MBbI.

Xumusi: CTpOGHHE aTOMOB W MOJIEKYJ, KpUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeT,
MEXaHHU3MBbI 00pa30BaHUs KPUCTAJUIMUECKOHN PEIETKH, CIIEKTPaIbHBIN aHau3.

l'eoepaghus: MarHUTHBIE TIONIFOCA 3€MITH, 3aJIe)KH MAarHUTHBIX pyd, (PoTOChEMKa 3eMHOMN
MMOBEPXHOCTHU, MPEACKAZAHNE 3EMIIETPSICEHUM.

Texnonocusi: TUHUU 3JEKTPOIEpeIay, TEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOIBUTATENb,
WHIYKIIMOHHAS Te4Yb, pajap, paJuoONpuUEéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBU-meus,
MPOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONITHKA, COJTHEUHas 6aTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yuebOHOro mpeamera «Du3uka» Ha ypoOBHE CPETHEr0 OOIIero oOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIMX  JIMYHOCTHBIX,
MCTAIIPCAMCETHBIX U IPCAMETHBIX O6pa30BaTeJII>HI>IX PE3YyIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE PEe3yNIbTaThl OCBOCHUSA y4eOHOro mpenMera «DPu3nka» AOJKHBI OTPAXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAlMi, TIO3UTUBHBIX BHYTPEHHUX
yOeXK/IEHUM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM  IIEHHOCTSIM POCCHUUCKOTO  OOIIECTBa,
paciIupeHe >KM3HEHHOTO OMBITa M OMbITa JACITEIHHOCTH B TMPOIIECCE peaTu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIHLHOM NEATETbHOCTH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMH  OOy4aromerocss Kak AakKTUBHOTO W
OTBETCTBEHHOTO 4YJICHA POCCUICKOTO OOIIECTBA;

MPUHATAE TPAJUIMOHHBIX OOIIEUETIOBEYECKUX TYMAaHHCTHUYECKHX W JIEMOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIHbHOCTh B HMHTEPECaX T'PaKIAHCKOTO OOIEecTBa,
Y4acCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIHLHON OpraHU3aIliu;

yMEHHE B3aUMOJICMCTBOBATh C COIMAIBbHBIMA HMHCTHTYTAMH B COOTBETCTBHHM C WX
(GYHKIUSAMHI ¥ Ha3HAUYEHUEM;

TFOTOBHOCTh K T'YMAHUTApPHOU U BOJOHTEPCKON IEATEIBbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOLIECHHWE K TOCYJAPCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHMSM POCCHUHCKHUX
Y4E€HBIX B 00J1aCTH (PU3UKHM M TEXHUKH,

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAaI[MI0 U IMPUHUMATh OCO3HAHHBIE PEILICHHS, OPUEHTUPYACH
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IEHHOCTH, B TOM YHUCJIE B IEATEIIBHOCTU YYEHOTO;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

4)3cTeTHYeCcKOro BOCIIUTAHMSI:

3CTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAsl 3CTETHUKY Hay4HOTO TBOPYECTBA, MPUCYIIETO
¢buznueckoit HayKe;

5)TpynoBOro BoCnuTAHHUA:

WHTEpEeC K pa3iaudHbiM cdepaMm mTpodecCHOHATBHONW JEesITeNbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (DM3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyrieit
npodeccuu U peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMOOOpa30BaHUIO B 00nacTu (pU3MKK Ha
MPOTSHKEHUU BCEU KU3HU,

6)3K0J10r14ecKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPhl, OCO3HAHHE TJI0OATBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIEM;

MJJAHUPOBAaHUE U OCYIIECTBJICHHUE JIEUCTBUN B OKPYKAIOIIEH cpele Ha OCHOBE 3HAHUS
Lenel yCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA;

pacuIMpeHre ONbITa JAESITENIbHOCTH JKOJIOTMYECKOM HAmpaBJIE€HHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHHUM 10 (PU3UKE;

7)IleHHOCTH HAY4YHOI'0 MO3HAHMS:



c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs (PU3HUECKON HAYKH;

0CO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B MpOLEecCe U3ydeHHs (prU3HMKH
OCYIIECTBIISTH MPOEKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh MHANBUIYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3naBaTebHbIe YHHBePCAJIbHbIE YUeOHbIE TeiicTBUSA
Ba3oBble 1oruveckue aeicTBUA:

CaMOCTOSTENIEHO (OPMYIIUPOBATh M AaKTYyaJHM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIENATH IIeNTU I TEILHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUHU UX TOCTHIKCHUS;

BBIABJIATH 3aKOHOMEPHOCTHU U IMTPOTUBOPCUUA B PACCMATPHUBACMBIX (1)I/ISI/I‘I€CKI/IX SABJICHUAX,

pa3pabaTbiBaTh TUIAH PEUICHHUS MPOOJIEMBI ¢ YIETOM aHaN3a UMEIOIINXCS MaTepHaTbHBIX
U HEMaTEPHUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBCTCTBUC PEIYIIBTATOB MLCIIAM,
OLCHUBATb PUCKU HOCHGI{CTBI/Iﬁ ACATCIIBbHOCTH,

KOOPJIMHUPOBAaTh M BBINOJHATH PAOOTYy B YCJIOBHSIX pPEaJbHOT0, BHUPTYalIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

pa3BUBaTh KPCATUBHOC MBIIIJICHUEC MIPU PCIICHUUN JKU3HCHHBIX npo6neM.

Ba3zoBble ucciaenoBarebcKue AelicTBUS:

BJIaICTH Hay‘-IHOI\/'I TepMI/IHOHOFHeﬁ, KIIFOYEBBIMU IIOHATHUAMU U METOOAMU (1)I/I3I/I‘IGCKOI>'I
HAyKU,

BJIaJIETh HaBBIKAMU y4eOHO-UCCIIEIOBATENLCKOM U NMPOEKTHON AESITENbHOCTH B 00JacTH
(bu3HUKHN, CHOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJOB PELICHUS 3a/1a4
(bu3MYECKOTO CoJIepKaHusl, MPUMEHEHHUIO Pa3INYHbIX METOI0B MO3HAHUS;

BIIAJIETh BUAAMU JIEATEIHHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEpIpeTaluH,
npeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3jMYHBIX YUEOHBIX CHUTYyallUsX, B TOM 4YHUCIIE MpHU
CO3/ITaHUU Y4EOHBIX IPOCKTOB B 00JaCTH (HU3UKH;

BBISIBIISITh TPUYUHHO-CJIEJICTBEHHBIE CBA3M M aKTyaJlM3UpOBaTh 3ajady, BbIIBUTATh
runore’y e€ pelieHus, HaxXOOUTh apryMEHThl JUIs JIOKa3aTelbCTBAa CBOMX YTBEPIKJICHUH,
3a/laBaTh NapaMeTpbl U KPUTEPUH PELICHUS,

aHAJIM3UPOBATh TOJYYCHHbIE B XOJE pEHIeHUs 3aJayd pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (popMyIHpoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BATEIbHOM NEATEIbHOCTH, B
TOM YHCJIE IPU U3yYECHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACATEIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC UJI€H, IIpe/ylaraTh OPUTHHAIbHbIE TOAXO0AbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 332U, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Padora ¢ undpopmanueii:

BIIJIETh HABBIKAMH TOJIydeHUs WH(opMaru (GU3NYECKOTO COAEPIKaHUs M3 HCTOUYHUKOB
pasHBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATH IOUCK, AaHajdM3, CHCTEMaTU3alUI0 U
WHTEPIPETANI0 HHPOPMAIH Pa3TUYHbIX BUJOB U (HOPM MpeacTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMAIINH;

WCIIOJIb30BaTh CpeAcTBa HWH(MOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHNH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX W OPraHU3alMOHHBIX 3a/lad C COONIOICHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH 0€30MacCHOCTH, TUTHEHBI, pecypcocOepexeHns, IpaBoOBbIX U
TUYECKHX HOPM, HOPM HUH(OPMAIIMOHHOHN 0€30MacHOCTH;



CO3/1aBaTh TEKCThl (DU3UYECKOTO COACPKAaHUS B pPAa3IMYHBIX (Qopmarax ¢ Yy4E€ToMm
HazHauyeHUs WHPOpPMALMM W LEJNEeBOM ayAMTOpUH, BBIOMpaAs ONTUMAIBHYIO (QOpMYy
MPEJCTAaBICHNUS U BU3yaIHU3alllH.

KoMMmyHuKkaTHBHBIE YHUBepcaIbHbIe y4eOHbIe JelCTBUA:

OCYIIECTBIISITH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOU JESTEIHHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(IUKTHBIX CUTYallMi U CMAr4aTh KOHQIUKTHL;

Pa3BEPHYTO M JIOTMYHO M3JaraTb CBOIO TOYKY 3pPEHUS C HCIOJIB30BAHHUEM S3BIKOBBIX
CPEICTB;

[IOHUMAaTh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON pabOThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEN KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHAMATh LM COBMECTHOM JEATENbHOCTH, OPraHHU30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUSA MO €€ JOCTMKEHMIO: COCTAaBIATH IUIAH JEHCTBUM, paCIpelensiTh POJH C YyYETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJIOI0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATh WJEH C MO3WLMU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHTYalMSX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcalbHbIEe YUeOHbIE AeliCTBUA
Camoopranuszanms:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO ESTENbHOCTh B 00JAaCTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIaH PEHICHHs Pacu€THBIX W KAUECTBEHHBIX 3ajay, IUJIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;
paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOYTCHUH;
JieNlaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTDH 3a
pelieHue;
OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (POPMHUPOBAHHIO U TNPOSBICHUIO JSPYIUIUMU B oOnactu (QU3MKH,
MIOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHBBHI B AESITEIHHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEIISM;
BIIaZIETh HABBIKAMU MMO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBUN
Y MBICTTUTENIbHBIX IIPOIECCOB, UX PE3YIbTATOB M OCHOBAHMIA
WCIOJIb30BaTh MPUEMBI peprieKCHU I OLIEHKH CUTYalllud, BEIOOPa BEPHOTO PEIICHNUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHHXKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIE€ATEIbHOCTH;
MIPUHUMATh ce0sl, MTOHUMAasi CBOU HEAOCTATKU U IOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MpPHU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.
B mporiecce nocTrkeHNs TMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI TIO (pHU3HKE AJIst
YPOBHSI CpeHEero 00Iero o0pa3oBaHus y OOy4alOIIUXCs COBEPIICHCTBYETCS SMOIIMOHAIBHBIM
WHTEJUIEKT, IPeanoiaraiomuii chopMUPOBAHHOCTD:



CaMOCO3HaHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ceO€;

CaMOPETYJIHPOBAHUS, BKJTFOYAIOIIETO CaMOKOHTPOJIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIHOCOOHOCTh AMaNTHPOBATHCS K HAMOIMOHAIBHBIM
W3MECHECHUSIM U TIPOSIBIISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUM, BKIIOYAIONICH CTPEMJICHHE K JOCTH)KCHHIO IEIM H YCIEXY,
OTNITHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/S M3 CBOUX BO3MOYKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh AMOIMOHAIBLHOE COCTOSHUE JIPYTHX,
VYUTBHIBATH €TO MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIICPESIKUBAHUIO;

COIMAIILHBIX HABBIKOB, BKJIFOUAIONIUX CITIOCOOHOCTH BBICTPAaWBATh OTHOIICHHS C JPYTUMU
JIOJIbMU, 3200 TUTHCS, IPOSIBIIATH HHTEPEC M pa3periaTth KOH(IUKTHL

NPEAMETHBIE PE3YJIbTATBI

K xonuy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJjib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUUYECKON
NeSATEIILHOCTH JIFOJIEH;

YUUTHIBaTh TPAHUIBI TPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJIENel: MaTepuabHast
TOYKa, MHEepLHUalIbHas CUCTeMa OTCYETA, aOCOJIOTHO TBEPAOE TENO, MICANBHBIA Ta3, MOJIENIU
CTPOEHUS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH HJIEKTPUUYECKUN 3aps] MpU pelIeHUuU
¢buznueckux 3anay;

pacrio3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KMHETHUYECKOW TEOPUM CTPOEHHUS BEIIECTBA M AJIEKTPOJMHAMUKU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE NPAMOJUHENHOE [JBM)KEHUE, CBOOOJHOE NaJeHUe Tell,
NBIDKEHHE TI0 OKPYKHOCTH, WHEpIHUs, B3auMojeicTBre Tei, auddys3us, OpoyHOBCKOE
JBYDKEHUE, CTPOEHHUE XKHUAKOCTEH M TBEPHABIX Tell, M3MEHEHHe o0bEMa Tell NMpH HarpeBaHUU
(oxJaXIeHUH), TEIUIOBOE pAaBHOBECUE, HCIIApEHHEe, KOHJEHCAIUs, [UIaBJICHUE, KPUCTAJUIM3allus,
KUIIEHHUE, BIAKHOCTh BO3JlyXa, MOBBIIICHUE JABJICHUS ra3a IpU €ro HarpeBaHWU B 3aKPbITOM
cocylie, CBA3b MEXKJy IlapaMeTpamMH COCTOSHMsS ra3a B H30IpoLeccax, 3JEKTpU3alMs Tell,
B3aMMO/ICHCTBHE 3apsi/I0B;

ONMCBIBATH MEXAaHMUYECKOE JBM)KEHUE, UCIOJb3Yys (PU3MUECKHE BEIUYMHBI: KOOpPJHMHATA,
IyTh, IepeMeIleHHe, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa, UMITYJIbC TeId, KMHETHYeCKas
SHEprus, NOTEHLHaJbHAs SHEPrus, MeXaHWdeckas paboTa, MEXaHWYECKas MOILHOCTb; IpH
ONMCAaHUM TPABWIBHO TPAKTOBaThb (U3UYECKUH CMBICI HCIOJB3YEMBIX BEIMYUH, HX
0003HAUEHMsI U €JUHUIIbI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JJAHHYIO (PU3MUYECKYIO BEIUUYHHY
C IpYTMMU BeJIMYHHAMU;

ONMCBHIBATH H3y4YCHHbIE TEIUIOBBIE CBOMCTBA Tel M TEIUIOBBIE SBJICHUS, HCIIOJIB3YS
¢u3nyeckue BeNMYMHBL: JaBJICHME TIa3a, TeMIeparypa, CpelHsAs KHHETHYecKash SHEeprus
Xa0THUYECKOTO JIBMIKEHHMSI MOJIEKYJ, CpEIHEKBaJpaTHYHas CKOPOCTb MOJIEKYJ, KOJHYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasa, Ko3(pQHUIMEHT MOJE3HOTO AECUCTBHS TEMJIOBOTO
JIBUTaTelIs; IPU OMUCAHUM MTPABUIILHO TPAKTOBATh (PU3MUYECKHUI CMBICIT UCIIOJIb3YEMBIX BEIUYHH,
ux OoOO3HAUEHMs] W €IUHMILBI, HAXOJIUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYUHY C JPYTUMH BETUUYHMHAM;

OTMCHIBATh M3YYECHHBIE JJIEKTPUYECKUE CBOWMCTBA BELIECTBA U DJJIEKTPUUYECKUE SIBICHHUS
(mporieccsl), UCHOB3YS (PU3UUECKUE BETUUMHBL: AIIEKTPUUYECKUN 3apsijl, SJIEKTPUYECKOe IOJIE,
HanpsOKEHHOCTh TOJIA, MOTEHIMAN, Pa3HOCTh IOTEHLMANOB; MPHU OMUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUYECKHI CMBICT MCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BETHUUHAMU;



aHATM3UPOBATh (PU3MUECKHE MPOIECCHl U SBJICHUS, MCIONB3yd (DU3MYECKHE 3aKOHBI U
IPUHLMIBL: 3aKOH BcemMupHoro taroteHus, |, |l u |1l 3axonsr HproToHa, 3aKkoH coxpaHeHus
MEXaHUYECKOHN 3HEPIUH, 3aKOH COXPAHEHUS MUMITYJIbCA, IPUHLIUII CYNEPIIO3ULIMU CUJI, TIPUHLIUIT
paBHONPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJEKYIIPHO-KUHETUUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEAHEH KHHETHMYECKOW 3HEPIMU TEIUIOBOIO JIBUYKEHHS
MOJIEKYJ ¢ a0COJIOTHOM TEMIIepaTypoi, MEpBBIA 3aKOH TEPMOAWHAMHKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsifa, 3akoH KynmoHa, mpu 3TOM pa3inuyarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHMILIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMIIBI ICHCTBHS MAIIMH, TIPUOOPOB U TEXHUYECKHX YCTPOICTB;
pa3iauyaTth yCIOBHS UX O€30M1aCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHON KU3HU;

BBITIOJTHATE JKCIIEPUMEHTHl 110 HCCIEIOBAHUIO (PU3MUECKUX SBJICHUH M TPOIECCOB C
UCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpPEHUM, TMpH 3TOM  (QOPMYIHPOBATH
npobieMy/3agadyy W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTaHOBKY W3
MPEI0KEHHOT0 000PYA0BAHUSL, TPOBOJAUTH OTBIT U (POPMYITMPOBATH BHIBO/IBI;

OCYILECTBIISITh NPSAMbIE U KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEIUYHUH, IPU 3ITOM
BBIOMpATh ONTUMAbHBIA CHOCOO H3MEpPEHUs U MCIOJIb30BaTh M3BECTHBIE METO/bI OLIEHKU
MIOTPEIIHOCTEN U3MEPEHU;

HCCIIEIOBaTh 3aBHUCHUMOCTH MEXAy (QU3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAHUEM
NPSIMBIX HW3MEPEHH, MpU 3STOM KOHCTPYHPOBaTh YCTAHOBKY, (DUKCHPOBATh pPE3YJIbTaThI
MOJIyY€HHOM 3aBUCHMOCTH (PU3WYECKUX BEIMYHH B BUJE TaOIUIl U rpadHKOB, J€1aTh BHIBOJbI
0 pe3ysibTaTaM HCCle0BaHMUS;

coOnroAaTh mpaBuiIa 0€30MacHOrO TpyAa MpH MPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO0 SKCIIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JIEATENbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIIBHBIX YCTPOICTB U 1aOOPaTOPHOTo 000PyIOBAHHUS;

pemaTb pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJENbIO, HCHOJb3YS
(Gu3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJa4dl BHIOUPATh (PU3HUECKYIO
MOJieNb, BBIAENATh (PU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE Ul €€ pelleHMs,
IIPOBOJIUTH PAaCU€Thl M OLICHUBATh PEAIbHOCTD MOyYCHHOI'O 3HAUE€HUs! (PU3MUECKON BEITMUMHBI;

pelaTh KaueCTBEHHBbIE 3aJauM: BBICTPAUBaTh JIOIMUYECKH HENPOTHBOPEUYHMBYIO IIETIOYKY
paccykJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh IPU pElICHUMH Y4eOHBIX 3aJady COBPEMEHHble HH(POPMALMOHHbIE
TEXHOJIOTUU [yl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN U IPEACTaBICHUS Y4eOHOH U
HAy4YHO-TIONYJISIpPHOM MH(pOpPMALMKU, HOJYYEHHOW M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OPMAILHIO;

IPUBOAMUTH MPUMEPHI BKJIA/Ja POCCUHCKUX U 3apyOCKHBIX Y4YEHBIX-(U3MKOB B Pa3BUTHE
HayKH, 0ObSICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHUA MO (U3UKE B IIOBCEJAHEBHOW OJKHU3HU IS
oOecrieyeHus 6€30MaCHOCTH IIPU OOPALIEHUHU C TPUOOpPAMH U TEXHUUECKUMU YCTPOUCTBAMHU, IS
COXpaHEHHUS 3JI0POBbsI U COOJIIOZICHUSI HOPM 3KOJIOTHYECKOTO IMOBE/ICHUS B OKPYKAIOLIEH cpene;

paloTath B IpymIie C BHIIOJHEHUEM PA3IMUHBIX COLUAIIBHBIX POJIeH, IIaHUPOBaTh padoTy
IpYyIIBbl, palMOHAIBHO paclpelesiiTh OO0A3aHHOCTU U IUIAHUPOBAaTh JIESTEIbHOCTH B
HECTaHJAPTHBIX CUTYyallHUsAX, aJ€KBAaTHO OLICHMBATH BKIJIAJ KaXJOrO M3 YYaCTHUKOB IDYIIIBI B
peleHre paccMaTpuBaeMOi POOIEMBI.

K xoHiy oOyuenust B 11 kJjacce mpeIMeTHbIe pe3yiIbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPax poJib U MecTO (U3UKU B (HOPMUPOBAHUU COBPEMEHHOM
HAay4yHOUW KapTUHBI MUDPA, B Pa3BUTHUHU COBPEMEHHOW TEXHUKU M TEXHOJIOIMH, B IPAKTHYECKOMN
JeATeIbHOCTH JII0JIEH, LIEJIOCTHOCTh U €AMHCTBO (PU3HUECKON KapTUHBI MUPA;

YUUTHIBATh TPAHMIBI TNPUMEHEHUS U3YYEHHBIX (U3UUYECKUX MOJeNeil: TouyeuHbIN
AIEKTPUYECKUM 3apsi, Jy4 CBETa, TOYEUHBIM HCTOYHUK CBETa, SJAEpHas MOJAEIb aTOMa,
HYKJIOHHAs1 MO/JIEJIb aTOMHOTO si/Ipa MPpH PelIeHUN (GU3UUECKUX 3a/1a4;



pacrno3HaBaTh (PU3UYECKHE SBJICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOIMHAMUKH ¥ KBAHTOBOU (DM3UMKH: AJIEKTPUUYECKAs MPOBOJIUMOCTb, TEIJIOBOE, CBETOBOEC,
XUMHYECKOE, MArHUTHOE JICHCTBUS TOKAa, B3aMMOJICHCTBHE MArHUTOB, JJICKTPOMArHUTHAs
WHIYKIWS, JCWCTBHE MArHUTHOTO TIOJIsI HA MPOBOJHUK C TOKOM U JIBIDKYIIUHCS 3aps,
AJIEKTPOMATrHUTHBIC KOJICOAHUS M BOJIHBI, MPSMOJIMHEHHOE PAacIPOCTPAHCHUE CBETA, OTPAKCHHE,
npenomiieHne, uHTepdepeHys, audpakinus W MOJSIPU3ANUS CBETa, JUCIICPCUS CBETa,
doToanekrpudeckuit 3hdekt (GoTodrPdeKT), CBeTOBOE JaBlICHUE, BOSHUKHOBEHUE JIMHEHYIATOTO
CIEKTpa aToMa BOJOPO/Ia, ECTECTBEHHASI U UCKYCCTBEHHAs PAJHOAKTUBHOCTB;

OTIMCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYCCKUE, MAarHUTHBIC, ONTHYECKUE,
AIEKTPUIECKYIO TTPOBOJUMOCTh PA3JIMYHBIX CPEl) W JIEKTPOMArHUTHBIC SIBIICHUS (IIPOIIECCHI),
WCTIONB3Ysl (DU3UYECKUE BEIMYMHBL: JJIEKTPUUECKHM 3apsl, CHiIa TOKa, DSJIEKTPHUYECKOE
HaIpsDKEHUE, AIEKTPUIECKOE CONMPOTUBIICHUE, PAa3HOCTh MOTEHIIMAMIOB, JIEKTPOIBIKYIIAs CHUIIA,
paboTa TOKa, WHAYKIMS MarHUTHOTO TOJsA, cwia Awmepa, cuia JIopeHIa, WHIYKTHBHOCTh
KATYIIKHA, SHEPTUsS JJIEKTPUYECKOTO0 W MArHUTHOTO TIIOJICH, TIEPHUOJ W YacToTa KoJeOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsij W CHJIa TOKa B MPOIECCE TAPMOHUYECKHX DJIEKTPOMArHUTHBIX
KoJieOaHu#, (POKYCHOE PACCTOSHUE W OINTHYECKas Cuja JIMH3BI, MPU OMHCAHUHU TPABUIBLHO
TPaKTOBaTh (U3WYCCKUH CMBICT WCIOJIB3YEMBIX BEJIIMYUH, WX OOO3HAYCHHS ¥ CIUHUIIBI,
YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE TAaHHYIO (DU3UYECKYIO BETUYHHY C IPYTHMH BETMIHMHAMU,

OTIMCHIBATh HM3yYCHHBIC KBAaHTOBBIC SBJICHHS U IPOIECCHI, HCIOJB3YsS (H3MUeckue
BEJIMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI W YacTOTa CBETa, DHEPTUS U
UMITYJIC (POTOHA, IEPUOJT TOJypaclajia, SHEPTHsS CBSA3M ATOMHBIX SIep, NPH OIHCAHHU
MPABWJIBHO TPAKTOBaTh (DM3MUECKUN CMBICT HCIOJIB3YEMBIX BEJIMYHWH, HX OOO3HAYCHHUS U
SIMHUIIBI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIONINE TAHHYIO (U3WUYSCKYIO BEIMYUHY C JIPYTHMH
BEJTMYMHAMH, BBIUUCIISITH 3HAU€HUE (PU3NYECKOM BEJTHMUNHBI;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHHUS, UCHOJb3Ys (QU3NYECKHe 3aKOHBbI U
OpUHOUNBL:  3akoH Owa, 3aKkOoHBI MOCIEOBATENIBHOTO M IMAPAJIENbHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akoH  3JIGKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHEIHOTO PaCIpOCTPaHEHUs CBETa, 3aKOHBI OTPAKEHHSI CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHWe OWHImTEHHa I (QoTodddekTa, 3aKOH COXpPAaHEHUS DHEPrUH, 3aKOH
COXpaHEHHUs HMITYyJbCa, 3aKOH COXPAHEHUS JJIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHECHUS
MaccoBOr0 4YHCIa, MOocTynaaThl bopa, 3aKOH paJMOaKTUBHOTO pachaja, MpU STOM pas3inyarhb
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbL,
00J1aCTH) TPUMEHUMOCTH;

OTIPEJIeNIATh HaIpaBJIEHWE BEKTOpa MHIYKIIMM MArHUTHOTO TOJS IPOBOJHUKA C TOKOM,
cuibl Amniepa u cuibl JlopeHna;

CTPOUTH M OIUCHIBATh NU300pakeHHE, CO3/1aBaeMOE TUIOCKUM 3€pPKaioM, TOHKOM JIMH30M;

BBITIOJIHATh DKCIEPUMEHTHI IO HCCIENOBAaHUIO (PU3UYECKHX SIBICHUI M MPOLIECCOB C
UCIOJIb30BAHMEM TPSAMBIX U  KOCBEHHBIX U3MEpEHHWil: mpu 3ToM  (opMynupoBaTh
npoOneMy/3ajadyy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPeI0’KEHHOTO 000PYAOBAHUS, TPOBOJAUTH OTIBIT M (POPMYITHPOBATEH BHIBO/IBI,

OCYILIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEPEeHUs (U3UYECKUX BEITUYHMH, TpPU ITOM
BBIOMpATh ONTUMANbHBIA CHOCOO W3MEpPEHUS M HCIOJIb30BaTh W3BECTHBIE METOIBI OIICHKH
MOrPELTHOCTEN U3MEPEHUN;

HCCIIEeI0BATh 3aBUCUMOCTH (PU3UYECKHUX BETTHYHH C UCIIOJIb30BAHUEM TPSIMBIX H3MEPECHUA:
MPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATH PE3ylbTATHl MOJTYUYEHHON 3aBUCHMOCTH
¢bu3nuecKuXx BENWYMH B BUAE TaOMUIl M TpauKOB, JelaTh BBIBOABI 1O pe3yiabTaTaMm
WCCIIeIOBAHUS;

cobOmrofarh mMpaBmiIa 0€30MacHOTO TpyAa MPHU TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO 9IKCIEPUMEHTa, Yy4eOHO-UCCIEeNOBATENLCKOH UM MPOEKTHOW JESITENbHOCTH C
MCIOJIb30BaHNEM U3MEPHUTENBHBIX YCTPOUCTB U JIAOOPaTOPHOTO 000PYIOBAHUS;



pemiaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUYECKOW MOJENbI0, HCIHOJb3Ys
¢u3nvecKkre 3aKOHbI U NMPUHLUIIBI, HA OCHOBE aHAU3a YCIOBHS 33Jaull BHIOUPATh (PH3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI M (OPMYINIbI, HEOOXOAMMBbIC ISl €€ pelieHHs,
MIPOBOJIUTH PACUETHl M OLICHUBATh PEATbHOCTH MOJyYEeHHOTO 3HaUCHUs (PU3MUYECKON BEINYHHBI,

pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
pacCy>XKJIeHUM ¢ OMOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHNUS,

HCIIOJIb30BaTh IPU pElIeHUH Y4eOHBIX 3a7ad COBPEMEHHbIE HMH(QOpPMAIMOHHbIE
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, UHTEPIpPETALUU M IpEeACTaBICHUS Y4eOHOU U
Hay4YHO-TIONYJISIPHOM HMHGOpMAIK, MOJYYEHHOM W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOIY4aeMYyI0 HH(POPMALIKIO;

OOBSACHATH NPUHLIUIIBI IEHCTBUS MaIlIUH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB, pa3inyaTh
yCIIOBHUS UX 0€30I1aCHOTO MCIOJIb30BAaHUS B IOBCETHEBHOM JKU3HH;

MPUBOJIUTH TPUMEPHI BKJIAAAa POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOLIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUl;

HCIOJIb30BAaTh TEOPETHYECKHE 3HaHWs 10 (HU3UKE B TOBCEJHEBHOW KU3HU JUIS
obecrnieueHrs 0€30MacHOCTH MpHU OOpAIEHUH ¢ TPUOOpPaMU U TEXHUYECKUMH YCTPOICTBaMHU, JUIs
COXPAHEHUS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKalollei cpene;

paboTaTh B IPyIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX pOJIed, IUIAHUPOBATh paboTy
IPYNIbl, PAUOHATIBHO pacHpeleNsaTh OOS3aHHOCTH U IJIAaHUPOBATh JESITENbHOCTh B
HECTaHJAPTHBIX CUTYallUAX, aleKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYaCTHUKOB TPYIIIbI B
pelIeHrne paccMaTpUBaeMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

Temarudeckoe IaHUPOBaHKE MO (PU3KKE ISl COCTABICHO C YUETOM paboyeil mporpaMMbl BOCIIHTAHHUSL.

BocnutaTenbHbli HOTEHIMAN JaAHHOTO Y4€OHOro IpeaMeTa 00eCeUnBaeT Pean3alio CIEAYIOIUX LEIEBbIX TPUOPUTETOB BOCIIUTAHUS
oOyyaromuxcs COO:

pa3BUTHE LIEHHOCTHOTO OTHOIIEHMSI K TPYAY KaK OCHOBHOMY CIIOCOOY JOCTH)KEHHUS KU3HEHHOTO OJIarornoJiyyusi 4eloBeKa, 3aJI0Ty €ro
YCIELHOTO MPO(eCcCHOHATIBHOTO CaMOOIPEIEICHNs U OLIYUICHUS] YBEPEHHOCTH B 3aBTPAILIHEM JHE; pa3BUTHE LIEHHOCTHOTO OTHOILEHUS K
IprUpoOaAC KaK HCTOYHHUKY KW3HU Ha 3GMJ'IC, OCHOBC CaMOro €€ CymcCTBOBaHUs, HY)KI[aIOHICI\/’ICH B 3alllUTE€ U IIOCTOSAHHOM BHHMMAHHH CO
CTOPOHBI YEJIOBEKa;

pa3BUTHE LIEHHOCTHOTO OTHOUIEHUS K MHPY KaK TIJIaBHOMY IPHUHIUIY YEJIOBEYECKOTO OOIIEKUTHS, YCIOBUIO KPENKOW ApyxkObl,
HaJa)KMBAaHUS OTHOIIEHUH ¢ KoJIJIeraMu 1o paboTe B OyaylleM U co3/laHusl O1aronpusTHOTO MUKPOKIMMAaTa B CBOEH COOCTBEHHOM CEMbE;

pa3BUTHE LEHHOCTHOTO OTHOIIEHHS K 3HAHUSAM Kak MHTEJUIEKTYaJIbHOMY pecypcy, obOecreuuBarouieMy Oyaylee 4YeloBeKa, Kak
pe3yibTaTy KpOIOTIUBOTO, HO YBJIEKATEIbHOTO y4€OHOI O TPyaa;

pa3BUTHE LIEHHOCTHOTO OTHOIIECHUS K KYJIbType KaK JYXOBHOMY OOTaTcTBY OOIIECTBA M Ba)KHOMY YCIOBHIO OIIYIIEHHUS YEIIOBEKOM
MTOJIHOTHI IPOKUBAEMOM KU3HHU, KOTOPOE JIAI0T €My YT€HHE, MYy3bIKa, HCKYCCTBO, T€ATp, TBOPUECKOE CaMOBBIPAKEHUE;

Pa3BUTHC HNECHHOCTHOTO OTHOLICHHA K 3J0POBBIO KAK 3ajIoTy }10.]'[1"0171 W aKTUBHOH >KW3HH YCJIOBCKA, €T0 XOpomero HAaCTPOCHUA U
ONTUMUCTUYHOTO B3IUIAJIa HA MUP; pa3BUTHE EHHOCTHOTO OTHOIIEHUS K OKPYXKAIOLIUM JIFOJSIM Kak 0e3yCIIOBHOM M aOCOIOTHON 1IEHHOCTH,
KaK PaBHOIPABHBIM COLMAIBHBIM MAPTHEPAM, C KOTOPHIMM HEOOXOIUMO BBICTpauBaTh JOOpOKENATENbHbIE M B3aUMOIIOAECP KUBAIOLINE
OTHOILIEHMS], JAIOLINE YEIOBEKY PaJoCTh OOLICHHS U MO3BOJIAIONIME N30eraTh YyBCTBA OJMHOYECTBA;

pa3BUTHE LIEHHOCTHOIO OTHOLIEHHS K CaMHM ceOe Kak X03sieBaM CBOEH CyIbObl, CaMOOINpPENENSIOIIUMCI U CaMOPEAIN3YIOIUMCS
JUYHOCTSM, OTBEUYAIOIIINM 3a CBOE COOCTBEHHOE OyyIiee.

10 KJIACC
JJIeKTPOHHBbIE
Ne HaumenoBanuepa3sesioB OcHoBHbIE BU/IbI /1€SIT€IbHOCTH (unpposrie)
N oOpa3oBaTe/ibHbIE
n/n U TeMIIPOrpPaMMbI KosmmuecrBouacos o0y4aromuxcs ¢ y4eTOM HAaNpaBJIeHU
padoueii mporpaMMbl BOCIIUTAHMSI pecypest
Paznen 1.OU3UKA U METOJAbI HAYYHOI'O ITIO3HAHMUS (2 4v)
Nzydenue HAyYHBIX SMIOUPUYECKUX U
du3nKka 1 METOIbI ya e ( P bu6mmoreka [JOK
11 2 TEOPETUUECKHUX) METOJIOB MO3HAHUS
HAay4YHOT'O MO3HAHHS https://m.edsoo.ru/7f41bf72
okpyxaromero wmupa. OOcyxaeHHe TpaHHUIl
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NPUMEHUMOCTH (DPU3UYECKHX 3aKOHOB M TEOPHIA.
PabGora B rpymme mHo MOJArOTOBKE KOPOTKUX
COOOIIEHMIA O oSN U MecTe (PU3MKU B HAYKE U B
NPaKTUYECKOH eSTEIbHOCTH JIIOCH.

Paznen 2.MEXAHUKA (18 u)

2.1

Kunematuka

IIpoBenenue 9KCIIEPUMEHTA: U3y4eHue
HEPaBHOMEPHOI'O JIBUOKEHUS C LEJIBIO
OTIpeIeNICHuUs MI'HOBEHHOM CKOPOCTH;

HUCCIICOJOBAHUE COOTHOIICHUS MG)KI[y MyTIMHU,
MPOMIEHHBIMA TEJIOM 3a TIOCJIeIOBATEIHHBIC
paBHBIE IIPOMEXKYTKHA BpPEMEHU npu
PaBHOYCKOPEHHOM  JIBUKEHHM C HadaJbHOU
CKOPOCTBIO, PABHOW HYIIO; U3YYEHUE JIBUKEHHUS
mapuKka B  BSI3KOW  JKHJAKOCTH, H3ydeHHUE
JIBIDKCHUSI Teina, OpOIIEHHOTO TOPHU30HTAJIBHO.
OObsicHEHHE OCHOBHBIX TPUHIIMIIOB JCHCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK: CITHIOMETD,
IEMHbIE W PEMEHHBIC TEpeladydl JBIKCHUS; W
yCIIOBHH WX 0€301acHOr0 HCIIOJIb30BAaHUS B
MOBCETHEBHON J>KM3HU. PemeHne pacuéTHBIX
3a/1a4 ¢ SIBHO 3aJIaHHOW (PU3MYECKON MOJEIBIO C
HCI0Ib30BaHUEM OCHOBHBIX dbopmyn
kuHeMaTuku. [locTpoeHne W aHamu3 TpauKoB
3aBHCHMMOCTEH KHHEMATHYECKUMX BEJIMYHUH OT
BPEMCHH It PaBHOMEPHOTO U
PaBHOYCKOPEHHOI'O MPSIMOJIMHEWHOTO JIBHKEHHUSI.
PacnioznaBanue Qu3nueckux siBIEHUN B y4eOHBIX
ONBITAX U OKPYKAIOIIEH KU3HU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JABW)XEHUE,

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
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cBOOOIHOE  MAjcHHWE Te, JBH)KCHHUE IO
OKPY)KHOCTH. Ornucanune MEXaHUYECKOTO
JOBUXXCHUS C HCIIOJIB30BAHUEM (1)I/I3I/I'-I€CKI/IX
BCJIINYUH: KOOpI[I/IHaTa, nyThb, HepeMeHICHI/Ie,
CKOpPOCTh, YCKOpeHHe. PaboTa B rpymmax mpu
HJIaHI/IpOBaHI/II/I, HpOBeZIeHI/II/I nu I/IHTepHpCTaHI/II/I
peSYHBTaTOB OIIBITOB 158 aHaJINn3¢
JOIMIOJIHUTCIIBHBIX HCTOYHHUKOB I/IH(l)OpMaHI/II/I 110
TeEME

2.2

Jnnamuka

CpaBHeHHE MacC B3aUMOJCHCTBYIOIIMX TeJl.
N3yuenne 3aBUCHMOCTH CHJIBI YIOPYTOCTH OT
nedopmaiuy; CpaBHEHHWE CHJI TPEHUS TIOKOS,
KaucHHUS H CKOJILKEHHUAL. OOnsgcHeHuE
HEBECOMOCTH. [IpoBenenne  IKCIEpUMEHTA:
HCCIIEIOBAHUE 3aBUCHUMOCTH CHJI  YIPYTrOCTH,
BO3HHUKAIOIINX B MPYKUHE U PE3NHOBOM 00pasIie,
OT uX AepopManun; U3ydeHUE ABUKEHUS OpycKa
[0 HAKIIOHHOM IIJIOCKOCTH, MCCIICJOBaHHE
YCJIOBUM paBHOBECHUSI TBEPAOTO TeJa, UMEIOIIETO
och BpameHus. OObsICHEHHE O0COOCHHOCTEH
PaBHOMEPHOTO " PaBHOYCKOPEHHOTO
MPSMOJIUHEHHOTO JIBHOKCHHS, ¢BO0OOIHOTO
NajeHusi TeJl, JBWXKEHHS [0 OKPYKHOCTU Ha
OCHOBE 3aKOHOB HpbIOTOHa, 3aKOHAa BCEMHPHOTO
TaroTeHuss. OOBSCHEHHE OCHOBHBIX TMPHUHIIMIIOB
JIEMCTBUSI TOJAIUIUIHUKOB M HMX MPAKTUYECKOTO
MIPUMEHEHUS. OObscHEHHUE JIBHKCHUS
HCKYCCTBEHHBIX CIYTHHKOB. Pemenne
pacuéTHBIX 3a/la4 C SIBHO 3aJaHHOU (pU3UYECKOU
MOJICNIBIO C MCIIOJIb30BAHUEM OCHOBHEIX 3aKOHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
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U bopmyn JTUHAMMKH. Pacnio3naBanue
¢u3uueckux SBICHUH B Y4eOHBIX OMBITaX U
OKpYKalOILlEeH KU3HHU: HHEPLIUS, B3AUMOJECHCTBUE
TeJ. AHAIN3 (U3UYECKUX TPOLECCOB U SIBICHUM
C WCHOJIH30BAHNEM 3aKOHOB M IIPUHIIUIIOB: 3aKOH
BcemupHoro tsarorenus, I, Il u [|ll 3akoHbI
HpioTOHa, TNpUHIMI  CYNEPHO3WIMU  CHJ,
NPUHIUI ~ PaBHONPABHOCTH  HMHEPIMAIBHBIX
CHUCTEM OTCYETA

2.3

3aKOHBICOXpaHCHI/IH B
MEXaHUKE

[IpoBenenue HKCIIEPUMEHTA: H3y4YeHHUE
a0COJIIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO ABYX
OJIMHAKOBEIX HHUTSIHBIX MAasiTHUKOB;
WCCIIEIOBAaHUE  CBS3M  pabOTBI  CHUJIBI €
W3MEHEHHEM MEXaHWYECKOW OHHEPruu Teia Ha
MpUMEepe  PacTsDKCHHS  PE3UHOBOTO  JKTyTa.
OneHka  aOCONIOTHBIX M OTHOCHTEJIBHBIX
MOTPEITHOCTEN U3MEpPEHUI bu3nIecKuX
BeMWuYuH. PemieHne pacdy€THBIX 3ama4 ¢ SBHO
3aJaHHOU (buszngeckoit MOJIEJBIO C
WCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB W (pOpMYI
JUHAMHUKUA W 3aKOHOB COXpaHEHWs. PemieHue
KayeCTBEHHBIX 3aJ]a4 C OTIOPOi Ha U3y4eHHBIE B
pasnene «MexaHHKa» 3aKOHBI, 3aKOHOMEPHOCTH
u (dbuznyeckue SIBJIICHHS. Onucanne
MEXaHUYECKOr0 [BIKEHHS C HCIOJIB30BAaHUEM
buznueckux BCJIIMYMH: HMITYJIbC Tena,
KMHETHYECKasi SHEPTHsl, NOTEHIMAIbHAs SHEPT U,
MEXaHUYECKast pabora, MEXaHUYECKast
MOIIHOCTh. AHanu3 (U3MUECKUX MPOIECCOB U
SIBJIEHUM C UCMOJb30BaHUEM 3aKOHA COXPAHECHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
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MEXaHUYECKOM HHEpPruM, 3aKOHAa COXpaHEHUs
umnynbca. OObSCHEHHE OCHOBHBIX NPUHIMIIOB
JEUCTBUS W IPAKTUYECKOIO  NPUMEHEHMS
TEXHUYECKUX YCTPOICTB, TAaKUX KaK: BOJOMET,
Koné€p, TMPYKUHHBIM mucTtoner. OObsicHEeHue
JBUKEHUSI PAKET C ONOpPOM Ha M3y4CHHbIE
¢uznueckue BENUYMHBI M 3aKOHBl MEXaHUKU.
Hcnonb3oBaHnue npu MOArOTOBKE COOOIIEHUN O
IPUMEHEHUH 3aKOHOB MEXaHHUKH COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTMH s TIOUCKa,
CTPYKTYpUPOBaHHS, WHTEPIpEeTAII u
npejacTaBieHuss  UHGOpMaAlMM,  KPUTHUECKUU
aHanu3 nosryyaemoi uHpopmauuu IlpoBeneHue
KOCBEHHBIX U3MEpPEHMUI, HCCIIEIOBAHUI
3aBUCUMOCTEN (PU3NYECKUX BEIUYMH, MPOBEpKa
MIPEITI0KEHHBIX THUIIOTE3

Pazgena 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMMKA (24 4)

3.1

OCHOBLIMOJ'ICKy.]'IHpHO-
KHHCTHYCCKO ﬁTeOpHH

[TpoBeneHue 3KcrIepUMEHTA: OIPEAEICHUE MACCh
BO3JyXa B KIAaCCHOM KOMHAaTe Ha OCHOBE
u3MepeHuil o0bEMa KOMHAThl, JaBJIEHUA U
TEeMIepaTypbl BO3[1yXa B HeEH; uccle10BaHUE
3aBHCHMOCTH MEXJAy HapaMeTpamMH COCTOSHHS
paspexenHoro raza. OrlleHka aOCOJIIOTHBIX H
OTHOCHUTEJIbHBIX  IOTPEUIHOCTeH  M3MEpeHHi
¢usnueckux BenuyMH. OOBSCHEHHE OCHOBHBIX
NPUHIUIOB JIeficTBUI TepMoMeTpa U GapomMeTpa
U YCIOBMM HX 0€30IaCHOTO MCIOJIB30BaHUSA B
MIOBCEIHEBHOMN KU3HU. Pacnio3znaBanue

bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72
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¢u3uueckux SBICHUH B Y4eOHBIX OMBITaX U
oKpyxXaromen >xu3Hu: auddysus, OpoyHOBCKOE
nBukeHue. OnucaHue TEIUIOBBIX SIBJIEHUH ¢
HCII0JIb30BAHUEM buzngeckux BEJIMYMH:
JTaBJICHNE rasa, TeMIleparypa, cpenHsis
KUHETUYECKasl SHEPrUsl Xa0TUYECKOTO JABHIKEHUS
MOJIEKYIL, CpeIHEKBaIpaTUYHAas CKOpPOCTh
MOJIEKYJ. AHanmu3 (U3UYECKUX TIPOILECCOB U
sBIeHUN C wucnoiap3oBanueM MKT, r1a30BBIX
3aKOHOB, CBSI3U CPEJHEH KMHETUYECKOM SHEPIuu
TEIUIOBOTO JBMXKEHUS MOJIEKYNI € aOCOIIOTHOM
TeMreparypoi. Pemienne pacu€THbIX 3amad C
ABHO 3aJaHHOW  (U3MUYECKOM MOJeNnplo ¢
HCTIOJIB30BaHMEM OCHOBHBIX TojiokeHuit MKT,
3aKOHOB M (OPMYJI MOJIEKYISIPHOU (PHU3UKH.
PaGora B rpynmax Tmpd  IUTAHUPOBAHUH,
NPOBEACHUM W UHTEPIPETALUHU PE3yIbTaTOB
ONIBITOB M AHAJIN3€E JIOMOJIHUTEIbHBIX HCTOYHUKOB
uH(pOpPMaIIUU TIO TeMe

3.2

OCHOBLITCpMOI[I/IHaMI/IKI/I

10

[TpoBenenue JKCIIEPUMEHTA: u3MepeHue
yaenabHOM TeroéMKocTH BemiecTBa. OleHKa
a0COIOTHBIX U OTHOCUTENBHBIX MOTPEIIHOCTEN
u3MepeHuil (Qu3ndeckux BenuuMH. M3yueHue
Mojeneil  mapoBoM  TypOMHBI,  JBUTATENs
BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.
OObscHeHHE TPUHIIUIIOB ACUCTBUS M YCIOBUU
0€30MacHOTO HCIOJL30BaHUSI B TOBCEAHEBHOU
JKU3HM  JIBUTATENs BHYTPEHHETrO  CrOpaHws,
OBITOBOTO  XOJIOJWJIbHHKA, KOHIHUIIHOHEPA.
OnucaHue CBOMCTB T€d M TEIUIOBBIX SIBIEHUU C

bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72
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MCII0JIb30BAHUEM ¢buznueckux BEJIMYMH:
JaBJICHHE Ta3a, TeMIlepaTypa, KOJIMYECTBO
TEIUIOThl, BHYTPEHHsSl B3Heprus, paboTa Trasa.
Pemenune pacu€THbIx 3agady C SIBHO 3a/laHHOM
¢u3udecKkoil  MOJENBI0 € HCHOJb30BAHUEM
OCHOBHBIX 3aKOHOB M (OpPMYJT MOJICKYJISIPHOMH
bu3nku u TEPMOJUHAMUKH. Pemenue
KayeCTBEHHBIX 3aJ]a4 C ONOpPON Ha U3y4yeHHBIE B
paszaene «MomnexynsipHas ¢duzuka u
TEPMOJIMHAMHKA» 3aKOHbI, 3aKOHOMEpPHOCTU H
¢usnueckue sBiaeHus. PaGota B rpynmax mnpu
aHaJn3e JIOTIOJTHUTEIbHBIX HUCTOYHUKOB
uH(pOpMaLIUU TIO TeEME

3.3

ArperaTHLIe COCTOAHUA
BemiecTBa. @a3oBbIe
IePexXoabl

[IpoBenenue IKCIIEPUMEHTA: U3MEepeHne
OTHOCUTEIIbHOM BIAXHOCTU Bo3nyxa. OleHka
aOCOJIIOTHBIX U OTHOCHUTEIBHBIX TOTPENTHOCTEH
U3MEpeHU (U3MYECKUX BeMWYMH. V3yueHue
CBOWCTB  HACHIIICHHBIX  IapOB,  CIIOCOOOB
U3MEpeHHs BIaxkHoCcTH HabOmiomeHue KumneHus
NpyU TOHWKEHHOM JIaBJICHUW, HArpeBaHud |
IUIaBIICHUS KPUCTAJUTMYECKOTO BEIIIECTBA.
OObscHeHHE TPHUHLUIIOB JACUCTBUS M YCIOBUU
0€e30I1aCHOTO HCIOJB30BAHUS B IIOBCEIHEBHOMU
J)KU3HU TUTPOMETPA, MICUXPOMETPA, KaIOpUMETpa.
N3yueHne T€XHOIOTUN NOJYYEHHUSI COBPEMEHHBIX
MarepuaioB, B TOM YHCJI€ HAHOMAaTE€pHUAJOB.
Pemenue pacdy€THbIX 3amady ¢ SBHO 3aJaHHOM
dbusznyeckoii  MOAENBI0O C  HCIOJIb30BaHHUEM
ypaBHEHUs TerioBoro OamaHca. Pemenue
KAueCTBEHHBIX 3aJlau C ONOpPOM HAa HM3YYEHHbIE

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
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3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUYECKHE SIBICHHS
no teme. Pacrio3naBanue Qpu3nuecKux sBICHUHA B
YU4EOHBIX OIBITAX M OKPYXKAIOIIEeH IKU3HU:
neopmanus TBEPABIX TEN, HAarpeBaHUE W
OXJaXJIEHUE  Tell, HW3MEHEHUE  arperaTHbIX
COCTOSIHMH BeIIecTBa M OOBSICHEHHE UX Ha
OCHOBE 3aKOHOB M (opMyn MOJEKYJIIPHON
¢usuku. Hcnonp3oBaHue  HMHQPOPMAIIMOHHBIX
TEXHOJOTUI Ml TIOUCKAa, CTPYKTypUPOBAaHMS,
UHTEpIIPETallui M TpeACTaBICHUs HMH(OpMaLuu
OpU TMOATOTOBKE COOOLIEHUH O MPUMEHEHUU
3aKOHOB MOJIEKYJIIPHOM buzuku u
TEPMOJIMHAMHUKYU B TEXHUKE U TEXHOJIOTHUIX

Paznea 4.9JEKTPOJIMHAMUKA (22 u)

4.1

9J'IeKTpO CTaTHKa

10

[TpoBenenue JKCIIEPUMEHTA: nu3MepeHne
ANEKTPOEMKOCTH KOHJIEHCATOPa. Onenka
a0COIOTHBIX M OTHOCUTENBHBIX MOTPEIIHOCTEN
U3MEPEeHUH (U3MYECKUX BeNWYMH. V3yueHue
MPUHIIUIIOB JecTBUS AIIEKTPOCKOIIA,
JNEKTPOMETPA, KOHJIEHCATOpa. N3yuenue
MPUHILIMIIOB JIEHCTBUSA M YCIOBUH 0€301acHOro

MPUMEHEHUS B MIPAKTUYECKOU JKU3HU,
KOIMUPOBAJILHOTO amnmapara, CTpyHHOTO
pUHTEpA. Paccmotpenue buznueckux

OCHOBAHMH  JJICKTPOCTATUYECKOM  3allUThl U
3a3eMJICHUS ANEKTPOTIPUOOPOB. Pemenue
pacuéTHBIX 3a/1a4 C SIBHO 3aJaHHON (PU3NYECKOU
MOJIEIBIO C MCITOJIb30BAHMEM OCHOBHBIX 3aKOHOB
u dhopmyn 3JIEKTPOCTATUKH. Pemenue

bu6mmoreka [JOK
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KAUeCTBEHHBIX 3aJa4 C OIOPOM HAa H3Yy4CHHbIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUECKHE SIBICHHS
ANIEKTPOCTaTUKU. Pacno3HaBanue (usmueckux
SABJICHUN B YYEOHBIX OIBITAX M OKPYXKarollen
JKA3HU: DJIEKTPU3alMs Tel, B3aUMMOJEHCTBHE
3aps/i0B U OOBSICHEHHE MX Ha OCHOBE 3aKOHOB H
dopMyn anexTpocTaThku. OnucaHue U3y4eHHBIX
CBOWCTB BEILIECTBA U DJIEKTPUYECKUX SIBJICHUU C
HCITOJIb30BAaHNEM ¢buznyecKkux BEJIMYUH:
JIEKTPUIECKUI 3apsy, HaIpPsKEHHOCTD
JNEKTPUYECKOTO TOJIA, NOTEHIMAN, PAa3HOCTh
MMOTEHIIHAJIOB, 3IEKTPOEMKOCTb. AHanu3
¢u3znyecKkux  MPOIECCOB U SBJIEHUM  C
UCIIOJIb30BaHUEM (PU3UYECKHX 3aKOHOB: 3aKOHA
COXpaHEHHUs JJIEKTPUYECKOTO 3apsiaa, 3aKOHA
Kynona. PabGora B Trpynmax mnpu aHammse
JOTIOTHUTEIBHBIX HMCTOYHUKOB HWHGOpMAlUU U
MOJTOTOBKE COOOILEHUIN O MPOSIBICHUH 3aKOHOB
JJEKTPOCTATUKMA B OKPYKAWOILIEW JKU3HU U
IIPUMEHEHUHU UX B TEXHHUKE.

4.2

[TocTosiHHBIM
3IEKTPUUYECKUAN TOK. Toku
B pa3JIMYHBIX Cpenax

12

[TpoBenenue IKCIIEPUMEHTA: U3ydeHue
CMEIIaHHOTO COCTMHEHHS PE3UCTOPOB;
m3mepenue JJIC wucTtouHmka TOKa U €ro
BHYTPEHHETO  COTPOTHBIICHUS;  HaOJIOEeHUE
ANEKTPOJIN3A. Onenka a0COTIOTHBIX u
OTHOCHUTENIbHBIX  TMOTPEIIHOCTEH  M3MEpPEHUU
¢uznueckux BeanuuH. OOBSCHEHUE MPHUHIIMIIOB
JNEHCTBUS W YCTIOBUN 0€30MacHOTO MPHUMEHEHUS
amIiepMeTpa, BOJIbTMETPa, peocTara, HCTOYHUKOB
TOKa, ANIEKTPOHArpeBATEIBHBIX u

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



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

AIIEKTPOOCBETUTENBHBIX TPUOOPOB, TEPMOMETpA
CONPOTHBJICHUS, BAaKyyMHOT'O MoJa,
TEPMHCTOPOB u (hoTope3ucTopoB,
MOJIYIPOBOJIHUKOBBIX ~ JAMOJOB,  TaJIbBaHUKHU.
Pemenune pacu€THbIXx 3agady C SBHO 3a/laHHOM
¢u3udeckoii  MOJENpI0 € HCHOJb30BAHUEM
OCHOBHBIX  3aKOHOB U (QopMyn  TeMbl
«ITocrossHHBIN JIEKTPUIECKUI TOK».
PacnioznaBanue Qpu3nueckux sBIEHUN B y4eOHBIX
OTBITaX U OKPYXKAIOIIEH >KU3HU: dJIEKTpUYECKas
POBOAUMOCT, TEIIOBOE, CBETOBOE,
XMMHYECKOEe, MATHUTHOE JIEHCTBUS TOKa. AHaIu3
JNEKTPUYECKUX SIBIIEHUN M IMPOLIECCOB B LEMAX
MOCTOSIHHOTO TOKa C HCIOJB30BAaHUEM 3aKOHOB:
3aKOH Owma, 3aKOHOMEPHOCTH
MIOCJIEI0BATEIBLHOTO u MapajuieJIbHOTO
COCMHEHUsI MPOBOJHUKOB, 3akoH JDxoyis-
Jlenna. Onucanne U3y4E€HHBIX CBOMCTB BEILIECTB
U DJIEKTPUYECKUX SIBJICHUM C HCIOJIb30BAHUEM
bu3nyecKuX BEIWYHMH: DJIEKTPUUYECKUN 3apsl,
cuja  TOKa,  JJIEKTPUYECKOE  HalpsUKEHHE,
3IEKTPUYECKOE CONPOTHUBIICHHUE, pa3HOCTh
notenuuanos, JJ[C, pabora TOKa, MOUIHOCTH
TOKA. Hcnonws3oBanue UH(GOPMAIIMOHHBIX
TEXHOJIOTMI JUIsl TIOUCKA, CTPYKTYpPUPOBAHMS,
UHTEPIIPETallMi U TPEACTaBIeHUS WHGOpMaLUU
OpU TOJrOTOBKE COOOLIEHMH O MNpUMEHEHUH
3aKOHOB ITIOCTOSIHHOTO TOKAa B TEXHHKE U
TEXHOJIOTUSIX.

PesepBHOEBpEeMs




11 KVIACC

Ne
n/n

HaI/IMeHOBaHHepa3I[eJIOB U TEMIIPOrpaMMBbI

OcHoBHBIE BU/bI AeATeJIbHOCTH
o0yyaommxcsl ¢ y4eTOM HanpasJeHUil
padoueil NporpaMMsbl BOCIIUTAHUS

DJIeKTPOHHbIE

(uu¢posrwie)
o0pa3oBaTe/IbHbIEpeCypPChl

Pasnea 1.2JJEKTPOJIMHAMHUKA (11 Y)

1.1

MaruutHo€enoJe.
DNeKTpOMarHUTHASUHTYKITUS

11

[IpoBenenne oKcepuMeHTa: U3YUYCHHE
MarHMTHOTO TIOJII KATYIIKH C TOKOM;
HCCIEAOBAaHNE JCUCTBHS IOCTOSHHOTO
MarHuTa Ha paMKy c TOKOM,;
HCCIICIOBAHNE SIBIIEHUS
3JIEKTPOMAarHuTHOM uWHAYKUUH. OlneHka
a0COMIOTHBIX u OTHOCHUTEIBHBIX
MOTPENTHOCTEH HW3MEPEeHHH (HU3UIECKUX
BCJIMYMH. OObscHeHUE MPUHIIMIIOB
JNEUCTBUSI W YCJIOBUH  0€30TacHOTO
MPUMEHEHUsSI  TOCTOSIHHBIX ~ MarHUTOB,
3JIEKTPOMAarHuTOB, 3JIEKTPOJBUTATEIS,
YCKOpUTENIEH  3JIEMEHTapHBIX  YacCTHII,
WHIYKIIMOHHOM EYH. Pemenune
pacu€THBIX 33]1a4 Ha MPUMEHEHHE (HOPMYIT
TEMBI «MarauTtHOE ToJIe.
DJIeKTpOMAarHuTHas UHAYKUus». Peuienue
KaueCTBEHHBIX 3aJady C OINOpOd Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nYeCKuesBICHUS TeMbl «MarHuTHOe
nojie. ODJIEKTPOMarHuTHasE  MHIYKLHS.
OnpeneneHue  HampaBJIEHWsT  BEKTOpa
WHIYKIIUM MarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, cuiibl Amniepa u cuiibl JlopeHna.
PacnioznaBanve ¢u3anyeckux SBICHUA B
yueOHBIX OMBITaX U OKPYKAIOIIEH KU3HU:

bu6mmoreka [JOK
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B3aHMOJICHCTBHE MarHuToOB,
ANEKTPOMArHUTHAsE HMHAYKIUSA, JEHCTBUE
MAarHUTHOTO TOJII Ha TPOBOJHUK C TOKOM

U JBUKYIIUHCS 3aps. Ananus
AIIEKTPOMArHUTHBIX SIBJICHUI C
HCTI0JIb30BAHUEM 3aKOHA

AIIEKTPOMArHUTHOW MHAYKIMHU. OnucaHue
W3YYCHHBIX CBOJCTB BEIIECTB "
AIEKTPOMATrHUTHBIX SIBIICHU I C
UCIIOJIb30BaHUEM (PU3UYCCKUX BEIIMYUH:
WHAYKIAS ~ MarHATHOTO  TIOJs,  CHJIA
Awmrmepa, cuna JlopeHna, WHIYKTHBHOCTh
KaTyIIKA, OJHEPrus JJIEKTPUYECKOTO U
MAarHUTHOTO TOJIEN

Paszpen 2. KOJIEBAHUSA U BOJIHBI (24 Y)

2.1

Mexannueckue u
AJICKTPOMarHUTHBICKOJICOaHUS

Uccnenosanue MapaMeTpoB
KoJe0aTeIbHOM CHCTEMbl — TIepUoja,
YaCTOTHI, aMIUIUTYIbl U (Da3bl KoJeOaHUI
(IpYyKWMHHBIA ~ W/WIX ~ MaTEeMaTUYECKHUM
MasATHHK). HaOmromeHne  3aTyXxarommx
KOJIeOaHWIA. Hccnenosanue CBOJCTB
BBIHY)KJICHHBIX KosieOanmii. HalOmronenue
pe3zonanca. IlpoBeneHue -sKcrepUMeHTA:
UCCIIEJOBAaHUE  3aBUCHUMOCTU  Iepuoja
MalblX KojJeOaHuWW Trpy3a Ha HUTH OT
JUIMHBI ~ HUTH W Maccel  Tpy3a;
UCCIIeIOBaHNE MEPEMEHHOTO0 TOKa B LIEMU
U3  TIOCJeNI0BaTeIbHO COEMHEHHBIX
KOHJICHCATOPa, KaTyIIKd U PEe3UcTopa.
Ornenka aOCOMIOTHBIX U OTHOCHTENBHBIX
MOTPEIIHOCTeH HM3MEpeHUr (PU3NIECKUX
BEJIMYMH. OObscHeHue MIPUHIIUIIOB
NEHCTBUST HW  yCIOBHM  0€30macHOro
NPUMEHEHHSI  DJIGKTPUYECKOTO  3BOHKA,

bu6mmoreka [JOK
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reHeparopa IEPEMEHHOTO TOKa, JIMHUN
anekTporiepenady. Pemenue pacuy€THBIX
3aJad € SBHO 3aJlaHHOM (U3UYECKOi
MOJIEJIBIO C HCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB ¥ (OpMyJ,  OIHCHIBAIOIINX
MEXaHUYECKHE U  DJIEKTPOMAarHUTHBIE
KojieOanusi. OnucaHre MEXaHUYECKHX H
AIEKTPOMATrHUTHBIX KoJIeOaHmit c
WCIIOJIb30BaHUEM (DH3UYECKUX BEJIMYUH:
MEepPHO/I ¥ YacToTa KoJieOaHUH, aMILIUTy1a
u (aza xoseOaHuUi, 3apsl U CUiIa TOKA B
TapMOHHYECKUX AJIEKTPOMArHUTHBIX
KoJeOaHusX. PermeHne  KaueCTBEHHBIX
3a7a4 C OMOPOM Ha H3YyYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH, OTIMCHIBAIONINE
MEXaHUYECKHE U  DJIEKTPOMarHUTHBIE
kKonebanusi. PabGora B rpynmax npwu
IUTAHUPOBAHUH, MIPOBEJICHUU u
UHTEPIIPETallud PE3yAbTaTOB OIBITOB, U
aHaJIM3€e JOTMOJIHUTEIbHBIX HCTOYHUKOB
uH(bOpPMaIIUU IO TeMe

2.2

MexaHuueckue u QJICKTPOMArduTHBICBOJIHBI

W3yuenue o0Opa3zoBaHus u
pacrpocTpaHeHHs MOTIEPEYHBIX "
POIOJIBHBIX BOJIH. HaGnronenue
OTpaKEeHUS U MPETIOMJICHUS,
uHTephepeHITUN u T pakIum

MeXaHUYeCKUX BoJIH. HaOmroneHue cBs3u
TPOMKOCTH 3ByKa M BBICOTBI TOHa C
aMIUTUTYIOH M YacTOTOH KOJIeOaHMIA,
3BYKOBOTO  pe3oHaHca. MccienoBaHue
CBOICTB ANEKTPOMATrHUTHBIX BOJIH:
OTpaXeHHe, TMPeNoOMIICHUE, MOSIPU3ALINS,
midpakius, uHTeppepeHuus. HVzyueHue
YCIIOBUW M3IMYYEHHS DJIEKTPOMArHUTHBIX

bubmuoreka [JOK
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BOJIH, B3aHMHOM OpHEHTaluu BEKTOpoB E,
B, v B D2IeKTpOMarHUTHON  BOJIHE.
N3yuenune IIPUMEHEHUS
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
ObITy. OOBsICHEHUE NPUHIUIIOB IEHCTBUS
U YCIOBHHA 0€30MacHOTO IMPUMEHEHHUS
MY3bIKaJIbHbIX MHCTPYMEHTOB,
yIABTPa3BYKOBOI JMAarHOCTUKHA B TEXHHUKE
U MeAMIIMHE, pajapa, pajuonpuéMHHUKA,
TeneBu3opa, aHTeHHbl, Tenedona, CBY-
HEeYH. Pemenue pacuéTHBIX u
KAaUeCTBEHHBIX 3aJady C ONOpOM Ha
U3YYEHHbIE 3aKOHbBI M 3aKOHOMEPHOCTH,
OTIMCHIBAIOLINE pacnpocTpaHeHHe
MEXaHUYECKUX M  DJIEKTPOMAarHUTHBIX
BoJIH. Mcmonb3oBaHue MHPOPMAIIMOHHBIX

TEXHOJIOTUN VIS TTOMCKa,
CTPYKTYPUPOBAHUS, HWHTEPNPETALNH H
MIPEICTABJICHUS nHpopmaIun pu
[IOATOTOBKE COOO0IIEHNT 00

UCIOJIb30BAaHUU AJIEKTPOMATHUTHBIX BOJH
B TEXHUKE. YdyacThue B JUCKyccUHd 00
3EKTPOMArHUTHOM 3arpsi3HEHUHN
OoKpyXaromie cpeapl. Pabota B rpymmax
Opy  ITUIAHUPOBAHUHU, TMPOBEICHUH U
UHTEPIIPETalluk PE3yJIbTaTOB OIBITOB U
aHaJIM3€ JOTMOJIHUTEIbHBIX HCTOYHUKOB
uH($OpPMAIIUU IO TEME

2.3

OnTuka

10

W3yuenue siBIeHUS MOJHOTO BHYTPEHHETO
OTpa)X€HUsl, €r0 MIPUMEHEHUS B CBETOBOJIE.
N3yuenue MoJienen MMKpPOCKOIIa,
teneckona.  Ilomyyenne  cmektpa C
MOMOIIBI0 TPU3MBI U JUDPAKIUOHHON
PELIETKH. N3mepenne noKa3arens

bu6mmoreka [JOK
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npejloMieHus  crekna.  McciemoBaHue
CBOHCTB  M300paKeHWH B  JIMH3aX.
OObscHEHUE MNPUHLUIOB JEUCTBUS U
yclIoBUM  0€30MacHOro  IPUMEHEHUS

OYKOB, JTYTIBI, ¢doroanmapara,
MPOEKIIMOHHOTO anmnapara, MHKpPOCKOIa,
TEJIECKOIIA, BOJIOKOHHOM ONTHKHU,

JTUQGPAKIIMOHHON pemETKH, TMOJISpoua.
Pemenne pacu€rHbIX 3agay € SBHO
3aJIaHHOM  (DU3UYECKON  MOJENbI0  C
UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopmyn TeOMETPHUIECKON OTITHKU.
[TocTpoenne u omnucanue M300paKeHUS,
CO3/1aBa€MOTr0 MJIOCKUM 3€pKaJIoM, TOHKOH
JIMH30M. PaccmoTpenue MpeEIoB
MPUMEHUMOCTH TEOMETPHUECKOU OITHUKH.
PacriosnaBanve (U3HMYECKUX SIBJICHHA B
OTMbITAX W OKpYXKamlled  KU3HU:
NPSIMOJIMHEITHOE paclpoCTpaHeHHE CBETa,

OTpaxxeHHeE, peroMIIeHuE,
uHTephepeHIT, Tudpakims u
MoJIApU3alusi CBETa, JUCIEpPCUsl CBeTa.
N3yuenne YCJIOBUI HaOJTFOICHHS
MaKCHMYMOB u MUHUMYMOB B

UHTEp(PEPEHIIMOHHON KapTUHE OT ABYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

YcnoBue Ha6J'IIO,Z[CHI/I$I T'JIaBHBIX
MaKCUMYyMOB IIpu nmaacHun
MOHOXpPOMATHYCCKOI'O CBCTa Ha

TU(QPAKIMOHHYI0  pemérky.  AHanu3
ONTUYECKUX SIBIIEHUH C HCIOJb30BAaHUEM
3aKOHOB: 3aKOH MPSIMOJIMHENHOTO
pacnpocTpaHeHus CBeETa, 3aKOHBI
OTPaXKCHMsI CBETA, 3aKOHbBI ITPEIOMIICHUS




cBera. OnucaHue ONTUYECKUX SBJICHUN C
UCTIOJIb30BAaHUEM (DUBUYECKUX BEIUYHH:
(dokycHOE paccTOSHHE M ONTHYECKas CHIIa
JIMH3bI

Pasnea 3.0CHOBBI CIIEITUAJIbHOM TEOPUM OTHOCUTEJBLHOCTH (4 Y)

3.1 OcHoBBICIIEIUATBHONTEOPUMOTHOCUTEIBHOCTH

Pemienne xauecTBEHHBIX 3a/ad C OMOPOM
Ha  u3ydeHHole  mocrtynatel  CTO.

Hcnone3oBanue MH(GOPMAILTMOHHBIX
TEXHOJIOT Uit ISt MOKCKa,
CTPYKTYpUPOBAHMSI, HHTEPIpPETALUA U
IpeJICTaBICHUS nHpopManun npu

MOJATOTOBKE COOOIIEHWH O TpaHUIax
IMPUMEHUMOCTHU KJIACCHYECKON MEXaHUKU
n ocHoBax CTO

bubmmoreka [{OK
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Paznen 4 KBAHTOBAS ®U3UKA (15 4)

4.1 OIIEMEHTHIKBAHTOBOMOITUKHA

Hab6monenue dotodrddexra Ha ycTaHOBKE
C IMHKOBOM IuiacTHHOW. Mcciemosanue
3aKOHOB BHEIITHETO dhoTorpdexra.
OObsicHEHHE  OCHOBHBIX  IPHUHIIHUIIOB
NEHCTBUST TEXHUYECKUX YCTPOMCTB, TaKUX
KaK: ($hOTORIIEMEHT, boTOIATIHK,
colHe4yHast ~ OaTapes, CBETOJMONA; U
yCIOBUN HUX 0€30MacHOTO MPUMEHEHHS B
MPaAKTUYECKOU JKU3HU. Pemenue
pacu€THBIX 3aJa4y C SBHO 3aJaHHOU
buznyecKoil MOJIENbIO C UCHOJIB30BAHUEM
OCHOBHBIX 3aKOHOB U (POpPMYJT KBaHTOBOM
onTukH. PerieHne kayecTBEHHBIX 3a]a4 C
omnopou HA  U3yYEHHbIE  3aKOHBI,
3aKOHOMEPHOCTH  KBaHTOBOH  ONTHKH.
PacnioznaBanve ¢u3nyeckux SBICHHUA B
yU4eOHBIX OMBITaX: (POTOIIEKTPUUECKUIN
a¢dekr, cBeroBoe aaBieHue. OnucaHue
W3YYCHHBIX  KBAaHTOBBIX  SIBIEHUH U

bu6mmoreka [JOK
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IIPOLIECCOB c WCIOJIb30BaHUEM
du3nueckux BEJIMYMH: CKOpOCTb
AIIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, OJHEPTUS U  HMITYJIbC
doToHa

4.2

Crpoenunearoma

N3ydenne moxmenu ombita Pesepdopna.
[IpoBenenue JKCIIEpUMEHTA 1o
HAOJIOJCHUIO  JIMHEMYaToro  CHEKTpa.
Onenka aOCONIOTHBIX U OTHOCHTENBHBIX
HNOTPEIIHOCTEN M3MEpEeHUN (PU3NUECKUX
BenMyuH. M3yuenme wmoxaenum — aroma:
ToMcoHa, mIaHETapHOW MOJEIU aToMa,
Mozenu aromMa bopa. M3yueHme cnekrtpa
YpPOBHEW SHEpPruM aroma BOAOpOJA.
OObscHEHUE TNPUHIUIOB JEUCTBUS U
yclaoBHM  0€30IacCHOTO  NPUMEHEHUS
CIIEKTPOCKOIA, Ja3epa,  KBaHTOBOIO
KoMIbloTepa. PelneHne KadecTBEHHBIX
3a7ja4 C ONOPOM Ha W3YyYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (U3UYECKUE SIBICHUS
o TeMe «CtpoeHue aTomay.
Pacno3HaBanue (u3M4YeCKUX SBICHUH B
y4eOHBIX OIbITAX: BO3HUKHOBEHHUE
JMHEHYaToro CIIeKTpa U3ITy4EHUs.
AHaTM3KBAaHTOBBIXIIPOLIECCOB U SIBJICHUH C
UCIoJb30BaHueMnoctyaaTosbopa.

bu6moreka [IOK
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4.3

ATOMHOES PO

N3yuenne JKCIIEPUMEHTOB,
JIOKa3bIBAIOUIUX  CJIOKHOCTb  CTPOCHHUSA
aTOMHOro szapa. HMccinenoBanue TpekoB
gactul] (IO TOTOBBIM (oTOorpadusm).
WN3ydeHnne  sAOepHBIX  CWII,  SAJEPHBIX
peaxkuui CHUHTE3a u pacnana,
TEPMOsIEPHOrO  cuHTe3a.  M3ydenue
HYKJIOHHOM Mojenu siipa ['elizenOepra-

bu6mmoreka [JOK
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WBanenko. OObBsACHEHHE YCTPOHCTBA W
IPUMEHEHHUS JO3UMETPA, KaMephl
BunbcoHa, snepHOro peaktopa, aTOMHOM
O60MObl. Pemienue 3amau ¢ omnopod Ha
MOJIyYEHHbIE 3HAHUS, B T.4. O 3apsale U
MaccoBoM uMcie sjapa. PacrnoszHaBaHue
(du3nUecKuX SIBICHUI B y4eOHBIX OMBITAX
U B OKpYXalOIIeH KU3HU: €CTECTBEHHAs U

HNCKYCCTBCHHAA PaAOAKTUBHOCTD.
Onucanue KBaHTOBBIX SIBJICHUH u
mponeccoB C HUCITIOJIB30BAHUEM
(1)H31/I‘-I€CKI/IX BCJIIMYUH: nepuon

[oJjypacrana, OSHEPrus CBs3M ATOMHBIX
anep, Ae@ekT Macchl snapa.  AHanu3
IPOLIECCOB U SIBJICHUH C MCIIOJIb30BAHUEM
3aKOHOB ¥ TTOCTYJIaTOB: 3aKOH COXPaHEHHS
JNEKTPUIECKOTO 3apsna, 3aKOH
COXpaHEHHsI MaCCOBOTO YHCIIA, MTOCTYIATHI
bopa, 3akoH paaAMOAaKTUBHOTO pacmaja.
VYuactue B paboTe Kpyrioro croja
«DyH/IaMEHTABHBIE  B3aMMOJICHCTBHSL
EnuncTBO  Qu3nyeckoiKapTHHBI  MHpPa».

Hcnonb3oBanue UH(POPMAITUOHHBIX
TEXHOJIOT Uil TUIS MOKCKa,
CTPYKTYpUPOBAHHUS, HWHTEPIPETALUA U
MPEJICTaBICHUS uHdopManun npu

HOJIrOTOBKE COOOIIEHUI O NPUMEHEHUH
3aKOHOB KBAHTOBOHM (DU3MKM B TEXHUKE U
TEXHOJIOTUSX, SKOJOTMYECKUX acleKTax
AJIEPHON DHEPIETUKH.

Paspea S.OJIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKHA (7 4)

5.1

DJ1eMEHTHIaACTPOHOMHHU U acTPO(U3NKU

7

IToaroroBka cooOmieHuii 00  dramax
pa3BUTHSA AaCTPOHOMHUH, O TMPHUKIATHOM U
MHPOBO33PEHYECKOM 3HAYECHUU

bu6mmoreka [JOK
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aCTPOHOMHH, O METOJaxX MOJy4YeHUs
HAay4YHbIX  aCTPOHOMHMYECKUX  3HAHUMH,
OTKPBITUSIX B COBPEMEHHOW aCTPOHOMUHU.
N3yuenne cOBpEMEHHBIX MpPEACTABICHUI
0 MPOUCXOXKACHUH U 3BoJoHKH CoJHIA U
3B€31. M3ydeHue  TUIIOB  TAJIAKTHK,
pamuoraliakTUK ¥ KBa3zapoB. W3ydenue
NBIDKCHUS HEOECHBIX TEJN, JBOJIOIUHU
3BE3] " Bcenennoii, MPOILIECCOB,
NPOUCXOIAIMMX B 3BE3AAaX, B 3BE3NHBIX
CHCTEMaX, B MEXTraJaKTHYEeCKOW Ccpeje,
MacIITaOHOW  CTPYKTypbl  BceneHHOI.
OO0bscHenue pacmupeHus BeenenHoit Ha
ocHOBe 3akoHa XaOOma. IloaroroBka k
OOCYXJCHHIO  HEpEIIEHHBIX  MpoOyieM
actponomuu. IIpoBeneHue HabMIOIEHUN

HEBOOPYKEHHBIM TJ1a30M c
HCITOJIb30BAaHNEM KOMITBIOTEPHBIX
MIPUIIOKEHUN JUTSL onpeneIeHus

MOJIO)KEHUsS HeOeCHBIX OOBEKTOB  Ha
KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3/IHs
CeBepHOTro TMOdyIapusi U sSpKUE 3BE3JBI.
[IpoBeneHue HAOMIOACHUA B TEJIECKOI
Jlynswl, minanet, Mieunoro Ilyru. Yuactue
B JUCKYCCHH O HEPEIICHHBIX IMpoliemMax
ACTPOHOMHH.

Pasnea 6.0BOBIAIOIIEE IOBTOPEHUE (4 1)

6.1

O06o0611aroneenoBTOpeH e

VYdacthe B ITUCKYCCHUM O poid (DU3UKU U
aCTPOHOMMHM B pa3lIMuYHBIX  cdepax
JEeATeNIbHOCTH  4denoBeka. Iloxroroska
coobumieHMid 0  MecTe  (U3NYECKOil
KapTUHBl MHpa B pALY COBPEMEHHBIX
IIPEJCTaBICHUA O Mpupoje. BrinonHeHnue
y4eOHBIX 3aJlaHUi, JIEMOHCTPUPYIOIUX
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OCBOCHHE OCHOBHBIX MMOHSTHUM,
(1)I/I3I/I‘-IGCKI/IX BCJIMYMH M 3aKOHOB KypcCa
¢u3uku 10-11 kmaccos

PesepBHOEBpEMs
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