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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha YpOBHE CpenHEero oomiero oOpa3oBaHHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTeNnbHOM mporpamMMmel, mpenctaBieHHbix B @OI'OC COO, a Takke c yd€Tom
denepanpHOi pabouell MporpaMMbl BOCIIHUTAaHWS M KOHLENIMHM TPENOAaBaHUs y4eOHOTO
npeamera «®Pusznka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayn3yoUIMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatomtuxcsi 10—11 kmaccoB npu oOydennn nx (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cOoOTBETCTBYET
tpedoBanusaM PI'OC COO kx mIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalnpeaIMeTHbIM
pe3yiapraTaM OOydeHHUs, a TaKKe YYUTHIBAET HEOOXOJMMOCTh pEeaIU3alMi MEXKIIPEIMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3yinbTaThl OCBOEHHSA Kypca (U3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
06a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

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

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYEeHUS;

e cojepxaHue yueOHOro npeamera «dusnkay no rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOIBI, BHICTYIAsl B KAYECTBE y4eOHOTO
IpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBINH BKIJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GU3HKA — CHCTEMOOOpa3yIOMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUHN, U3y4aeMbIX
xumueH, ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOJYYEHHS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMHU U Apyrux. 3yueHnue pu3nku BHOCUT OCHOBHOW BKJIaJl B
(bopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSTh HAyYHBIH METOJ MO3HAHUS TPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICJOBAHUII.

B ocHoBy kypca (pusuku s ypoBHS cpeHero olriero o0pa3oBaHus MOJOKEH P UACH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBJISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX pa3AesioB (PU3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca (pu3nku 00beTMHEH BOKPYT
¢busnueckux Teopuil. Bemymmum B Kkypce sBhsiercss (GOpMUpOBAHHME MPEACTABICHUU O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanonaraeT MCHOJIb30BaHUE TYMaHUTAPHOTO
noTeHnuana pu3n4eckoi HayKu, OCMBICTICHHE CBS3H Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKk)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMU IpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nKu npeanonaraet 3HakoMCTBO C HITMPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peamu3yeTcss MOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJIOIMYECKHMM MpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSi3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a Takxke 00CyXIeHHUs MPoOJIeM pallMOHAIBHOTO NMPUPOJIOTIONIb30BAaHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepHEBBIMH DJIEMEHTaMHU Kypca (HU3UKHM Ha YpOBHE CpeIHero oOIero oOpa3oBaHUS
ABISAIOTCS  (u3ndeckue TeopuH ((HopMHUpOBaHME MPEACTABICHUA O CTPYKTYpe IMOCTPOEHUS
¢u3nueckoil TeopuH, posu (PyHIAMEHTAIbHBIX 3aKOHOB M TMPUHIMIIOB B COBPEMEHHBIX



MPEJCTAaBICHUAX O IMPHPOJIE, IPAHUIAX MPUMEHUMOCTH TEOPHH, Ul ONMHMCAHHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUM U IIPOLIECCOB).
CucTeMHO-IeSITeTbHOCTHBIN MOJX0/ B Kypce (PU3UKH pean3yeTcs MPek/e BCEro 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIBHON JesITeIbHOCTH oOydatomuxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO HCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U
nabopatopHbIX paboOT, KOTOpBIE B TporpamMme 1Mo (U3HKe OObSTUHEHBI B OOIIUI CIUCOK
YUEHHUYECKUX TMPAKTUUYECKUX padoT. BrigeneHne B ykazaHHOM ImepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JJISi KOHTPOJS W OLEHKH, OCYIIECTBISICTCS YYaCTHHUKAMH OOpa30BaTEIHLHOTO
rporecca UCX0/i1 U3 0COOCHHOCTEN IIIaHMPOBAHMS U OCHaleHUs] kaOuHeTa gu3uku. [Ipu 3Tom
o0ecrieunBaeTcsi OBJIAJCHHE OOYYAIOIMIMMHUCS YMEHHUSMHU HPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIICIOBAaHUSI 3aBUCUMOCTEH (DM3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MIPEUI0KEHHBIX THUIIOTE3.
Bonpmoe BHUMaHuE yAETseTCs PEHICHUIO PAacu€THBIX W Ka4eCTBEHHBIX 3amad. [Ipu sTtom
IUTSL pacU€THBIX 33/1a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4 C SIBHO 3aJlaHHOM (PU3MYECKON MOJIEINBIO,
MO3BOJISIFOIIME TPUMEHSATh M3YYEHHBIE 3aKOHBl M 3aKOHOMEpPHOCTH Kak M3 OJIHOTO paszena
Kypca, TaK ¥ UHTETPHUPYS 3HAHUS W3 Pa3HBIX pa3/ienoB. [ KayeCTBEHHBIX 3a7a4 IPUOPUTETOM
ABIISIIOTCSL  3aJaHWsi Ha OOBSCHEHHWE TPOTEKaHWs (U3WYECKUX SIBICHHA M MPOIECCOB B
OKpYXarolenl >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJENM ISl CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.
B cootBerctBun c¢ TpeboBanusimu PI'OC COO k MaTepuasbHO-TEXHUUYECKOMY
obOecnieyeHn0 yuyeOHOro rmnpoiecca 0a30BbI YpOBEHb Kypca (DM3MKH Ha YpPOBHE CPEIHETrO
o0mrero o0pa3oBaHUs JIOJDKEH M3y4aThCsl B YCIOBUSAX MPEIMETHOTO KaOwHeTa (QM3WKHA WIH B
YCIIOBHSIX HHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIa. B kabunete
(bU3UKH TOJDKHO OBITH HEOOXOAMMOE JJa00paTOPHOE 000PYIOBAHUE VISl BHIMOJHEHUS YKA3aHHBIX
B IporpaMMe Mo (U3MKE YYEHHUYECKHUX IPAKTHUYECKUX paboT M JIEMOHCTPALMOHHOE
00opy0BaHUE.
JleMOoHCTpallMoHHOE 000pyaoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IPUHIMIIOM
MUHUMaJIbHON JOCTAaTOYHOCTU U 00ECHEUUBAECT MOCTAHOBKY MEPEUUCICHHBIX B MPOrpaMMme Mo
(Gu3uKe KIIOYEBBIX JAEMOHCTpALMN A MCCIEJOBAHUS HM3Yy4aeMbIX SBJICHHUH M IPOLECCOB,
SMIMUPHUYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX IPUMEHECHHH.
JIaGopaTtopHOoe 00OpyAOBaHHE Al YYEHHYECKHX IPAKTUYECKHX paboT Gopmupyercs B
BUJIE TEMATHYECKUX KOMIUIEKTOB M O0OecreuuBaeTcs B pacyére OJHOrO KOMIUIEKTAa Ha JIBYyX
oOyyaromuxcsa. TemaTudyeckue KOMIUIEKTHI J1IaDOpaTOpHOro OOOpYJOBAaHUS JOJKHBI OBITh
IIOCTPOEHbl HAa KOMIUICKCHOM HCIOJIb30BAaHUHU AHAJIOIOBBIX M LU(POBBIX NMPHUOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BHJIE LIM(POBBIX JIAOOPATOPUIL.
OCHOBHBIMU LIENIIMH U3ydeHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:
e (opMupoBaHME HHTEpPeCca M CTPEMJIEHUS OOy4YaloUIMXCsl K HaydyHOMY H3Y4YCHHIO
IPUPOJIbI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE IMIPEJCTABJICHUH O HAaydyHOM MeETOA€ TMO3HaHUs U (OpMHUpPOBaHUE
HCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHUsS KaK pe3ysbTaTa U3y4yeHHs OCHOB CTPOEHUS
MaTepuu U (QyHIAMEHTAIBHBIX 3aKOHOB (PM3UKHU;

e (opMupoBaHHE YMEHHUI OOBACHATH SIBICHUS C UCHOJIb30BAHUEM (PU3MUECKUX 3HAHUH U
Hay4HBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POIM (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUl.

JlocTikeHne 3TUX Lened oOecrneynBaeTcs pelIeHHeM CIEAYIOIIMX 3a/Jad B Ipolecce
u3yueHHs Kypca GU3UKU Ha YPOBHE CPEIHEro 001Iero 0opa3oBaHus:



e npuoOpeTeHHe CHCTEMBl 3HAHUH 00 OOMMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, SJIEKTPOANHAMHKY, KBAHTOBYIO
(U3UKY U IIEMEHTHI acTPO(PHU3UKY;

e (dopMupoBaHHE YMEHHH TNPUMEHATH TEOPETHYECKHE 3HAHHUS Il OOBSCHEHHUS
(GU3NYEeCKUX SBICHUH B MPHUPOAE W JUISI TPHHATUS NPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOM JKU3HU;

® OCBOGHHE CIIOCOOOB pEHICHUS pa3IMYHBIX 3a/1ad C SBHO 3aJaHHON (U3NYECKOM
MOJIeNBIO, 3a/a4, MOJPa3yMEBAIONINX CAMOCTOSITEIbHOE CO3JMaHue (HU3HUYECKOM
MO/IENH, a/IEKBaTHON YCIIOBHUSM 33/1a4H;

® TOHMMaHHWE (PU3MUYECKUX OCHOB W NPUHIUIIOB JCHCTBUS TEXHHUYECKHX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOLIYIO CPELY;

® OBJIAJICHWE METOJAMH CaMOCTOSITEIIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (U3NIECKUX
OKCTIEPUMEHTOB, aHAIM3a W  WHTEpIpeTalii  WHQPOpPMANWH,  ONpeACICHUs
JOCTOBEPHOCTH TMOJyYEHHOTO Pe3ysIbTaTa;

® CO3/aHUE YCJIOBHIA /ISl pa3BUTH YMEHHUH MPOEKTHO-NUCCIIEA0BATEIECKOM, TBOPUECKOM
JeSITEITbHOCTH.

Ha wmsydyenue ¢usmku (6a30BBII YpOBEHBH) HAa YpOBHE CpeAHero oOmiero oOpa3oBaHHs

otBojuTcst 136 yacoB: B 10 kitacce — 68 vacoB (2 vaca B Hezeno), B 11 kimacce — 68 yacoB (2
gaca B HEJIEINIO).



COJEP)KAHUE 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 MPOEKIMU HAa OCHU CUCTEMBbI KOOpauHAT. CII0KEHHE MepeMENCHU 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHUE. [ 'paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TYTH U NIEPEMEIICHUS MATEPUATBHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBuxeHue. J[[BwkeHue MaTepHalbHOM TOYKM 10 OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAs cKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE MPUMEHEHHE: CIUIOMETp, ABWKCHHUE
CHapsJ0B, LIEMHbIE U PEMEHHBIE MTEPEIAUH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UILUTFOCTPALIMS KUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tapenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrxeHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAJILHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hamnpagnenue ckopocTH py JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHUS] 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 nBuxkeHus Tena, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. Junamuxa

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

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

MaTepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTepUaIbHbIX TOYEK.
3akoH BceMupHoro Tsarotenus. Cuna tskectu. [lepBas kocMHuueckast CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cusa tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia compoTUBICHUS
MIpU ABMKEHUU TeJa B )KUJKOCTU UJIH Ta3e.

[TocTynarensHOE ¥ BpalaTelbHOE IBUKEHIE a0COTIOTHO TBEPAOTO Tea.

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

TexHuueckre yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHHWE: TMOAIIUITHUKY, IBM)KCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHEHHE MacC B3aMMOICHCTBYIOIIUX TEll.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOpMaIuH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

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.

UccnenoBanue ycaoBuid paBHOBECHS TBEPOTO Tela, UMEIOIIETO OCh BPAIICHHMS.

Tema 3. 3axonbl COXpaHeHUs 8 MEXAHUKE

Nmmynsc MaTepualibHON TOYKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc cuiibl 1
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEeHHs UMITylbca. PeakTHBHOE JBIKEHUE.

Pabota crnpl. MOIIHOCTE CHJIBL.

Kunernyeckast sHeprusi MarepuaibHOW TOYkd. Teopema 00 M3MEHEHWH KHWHETHYECKOU
SHEepPruu.

[ToTennmanpHas sueprus. [loTeHnuansHas 3Heprus ynpyro ae(GopMupoBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

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

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

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, iabopamopHule pabomol

N3ydyeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CUIIBI C W3MEHEHHEM MEXaHWYECKOW JHEpPruH Tela Ha
MIpUMEpPE PACTSHKEHUS] PE3UHOBOTO HKI'YTa.

Pa3nen 3. MoaekyisipHasi puznka ¥ TepMOIHHAMHUKA
Tema 1. Ocnoébt MONEKYNAPHO-KUHEMUUECKOU MeOpUU
OcCHOBHBIE NOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 000CHOBaHHUE.
bpoynoBckoe nBwkenue. Juddys3us. Xapakrep ABMKEHHS M B3aUMOJICHCTBUS YaCTHUIL
BellecTBa. Mojenu CTpPOEHHs Ta30B, XKHMIKOCTEH M TBEPABIX Tel M OOBACHEHHE CBOMCTB



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

TermmoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mogens uaeanbHoro raza. OCHOBHOE YpPaBHEHHUE MOJIEKYJISPHO-KUHETUYECKON TEopuun
uJeaNbHOTO rasza. AOCOJIOTHAsh TeMIeparypa Kak Mepa CpeAHEeW KHHETUYECKOM HHEepruu
TEIUIOBOrO JABWKEHUS dvactul rasza. [llkama temnepatyp KenbBuHa. ['a30Bbi€  3aKOHBI.
Vpasuenue MenpaeneeBa—Kinaneiipona. 3akon Jlanerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBiIeHne H30MPOLECCOB: H30TEPMa,
n30x0pa, nuzobapa.

TexHuueckre ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbITEl, JOKAa3bIBAIOIIME JAUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu MOJIEKyI
OPraHNYEeCKUX COCTMHECHUH.

OneIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOICHCTBHUSL.

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

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATHHOTO Ta3a, H30TPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenne Macchl BO3[yXa B KJIACCHOW KOMHAaT€ Ha OCHOBE HW3MEpPEHHMH 00BEMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

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 (TeMIepaTypsl) Tela Ipy Terionepeaaye.

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

Monenu mapoBoii TypOUHBI, TBUTATEINsI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHune ynenbHol TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanua eeujecmea. 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. Kpucramnmaeckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPHCTAJLIOB.
XKunxue xpucramael. CoBpeMeHHble Marepuaibl. IlnaBnenue m kpucramnuzauus. Y aenpHas
TeruioTa miasiaeHus. Cydonumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

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

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUMU.

CriocoObl I3MEpPEHUS BJIAKHOCTH.

Habnronenue HarpeBaHus M MJIaBiIeHUs KPUCTANTMYECKOTO BELECTBA.

JleMoHCTpanys KpuCcTalIoB.

Yuenuueckuii sxkcnepumenm, nabopamophule pabomol

N3mepenue 0THOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Paznen 4. DaekrpoamHnamMuka

Tema 1. dnekmpocmamuka

DNeKTpu3alusa Tell. OJeKTpU4YecKuil 3apsan. JlBa Buaa DJIIEKTPUUYECKHX 3apsioB.
[TpoBOAHMKH, AUDTIEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHEHHS JJIEKTPUUECKOTO 3apsiia.

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

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

DnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrHs
3apsKEHHOTO KOHJIEHCATopa.

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

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmojelicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYecKas 3aluTa.

JIMBIIeKTPUKY B 3JIEKTPOCTATUYECKOM I10JI€.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCAaTOpa OT IUIOWAAM  IUIACTHH,
PAacCTOSTHUSA MEKy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. ITocmoannwiit 3nekmpuyeckuil mox. Toku 6 paziuunsvix cpeoax

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, NapaIeIbHOE, CMEUIAHHOE COEUHEHNE TPOBOTHUKOB.

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

DNEeKTPOABMKYILAsl CHJIA U BHYTPEHHEE CONIPOTUBIIEHUE MCTOUYHHMKA TOKA. 3akoH OMa st
MOJHOU (3aMKHYTOM) 3ekTpuueckoil nenu. KopoTkoe 3ambikaHue.



DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHMOCTb COIIPOTUBIIEHUS METAJIIOB
oT TeMueparypsl. CBEpXIPOBOAUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITy4KOB.

[omynpoBognuku. CoOCTBEHHasT W TPUMECHAs MPOBOJUMOCTH IOJYIIPOBOJHHKOB.
CaoiictBa p—Nn-nepexona. ITomyrnpoBoiHUKOBbIE IPUOOPBHI.

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

OnexTpuueckuil TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSITENbHBINA pa3psaa. MonHus.
IIna3ma.

TexHuueckue yCTPOMCTBA M IPAKTHMYECKOE IIPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocrar, WCTOYHUKM TOKa, ODJIEKTPOHArpeBaTeNbHBIE TMPHUOOPBI, IJIEKTPOOCBETHTEIHHbIC
puOOpPHl, TEPMOMETP COINPOTUBIICHUS, BaKyyMHBIM THOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIH IMOJ1, TaJlbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSOKEHMSL.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
IIOIIEPEYHOI0 CEYEHUs U MaTepHaa.

CMenanHoe coeIMHEHNE TPOBOJHUKOB.

[IpssMoe m3MepeHune >neKTpoABMKYIEH Cuiibl. KOpoTkoe 3aMblKaHHWE TaIbBAHMYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHMUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 2JEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AYXa.

OnHOCTOPOHHSA MPOBOIUMOCTD THOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3ydyeHne cMEIaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepenne  JNEKTPOABIKYIEH CHJIBI HCTOYHMKAa TOKA M €r0  BHYTPEHHETO
CONPOTHBJICHUSI.

HaGnronenue anexkTponunsa.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce ocyliecTBiseTcsl € y4ETOM
COJIepKATeNbHbIX MEKIIPEIMETHBIX CBsI3el C KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemuvie nousamus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOI'O ITO3HAHMS:
sBJICHHE, HAydHbIM (akT, rumoresa, (uznyeckas BeIUYMHA, 3aKOH, TEOpHs, HaOIOAEHUE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMH, JuHeWHas ¢yHKuus, 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: mexanuueckoe 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 CBOWCTBA TBEPABIX TEJ, 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
XOJIOIMJIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJIyYEHUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHUCIIE



HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTMH,  D3JEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM TNPUHTEp, dJIEKTPOHArpeBaTeibHbIE MPHOOPHI,
JIEKTPOOCBETUTENbHBIE IPUOOPBIL, TAJIbBAHUKA.

11 KJIACC

Pazjen 4. DiaekTpoannamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA 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.

MarnuTtHoO€E ToJie TPOBOJHUKA ¢ TOKOM. KapThHa NUHMI WHAYKIIMH MarHUTHOTO TIOJIS
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€ MoOIynb W HampaBjieHHe. JIBKeHWE 3apsHKEHHOM 4YacTUIBI B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiel Jlopenma.

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

BuxpeBoe anekTpudeckoe moJie. DJIEKTPOABMKYIIAs CHJIAa HMHIAYKIUU 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 31eKmpomazHumHbsle Kojaedanus
KonebarenpHast cucrema. CBOOOIHBIE MexXaHHuUecKkue Kolebanusa. [‘apMoHHueckue
konebanus. Ilepuon, dwacrora, ammautyga U (asa konebanuit. [IpyXKMHHBII MasTHUK.
Marematuueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKUX KosieOanuil. [IpeBpaieHue sHepruu
MIPU TapPMOHUYECKUX KOJIeOaHUSX.



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 3HAUYEHUE CUIIbI TOKA U HAIIPSHKEHHUS.

Tpanchopmarop. IIpomsBoacTBo, mepemaya W MOTPEOJICHUE SICKTPHUSCKOH SHEPTHH.
DKOJIOTUYECKHE PUCKU TpU MPOU3BOJACTBE AJIeKTpo3Hepruu. KymnbTypa uCHOIb30BaHUS
AJIEKTPOIHEPIUH B TOBCEAHEBHOMN KU3HU.

TexHuueckre yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHME: DIEKTPUYECKUHA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB kosieOaTebHON cUCTEMBI (ITPYKMHHBIM MJIM MaTeMaTH4YEeCKUM
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 3IIEKTPOIIEpe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

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

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

Tema 2. Mexanuueckue u 31eKmpOMAaAZHUNHbLE 60 IHbL

MexaHnyeckue BOJIHBI, yCI0BHs pacnpocrpanenus. llepuon. CkopocTs pacnpocTpaHeHus
u jaivHa BosHbl. [lomepeunble W mpojoibHble BosIHBL. MHTepdepenuns u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMS M3IIy4EHMS JJIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHraius BekropoB E, B, V B anekrpoMaruutHoil BojHe. CBOMCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXeHHe, MpelloMIIeHue, nossgpuzanus, audpakuus, uHTteppeperuus. CKopocTh
JIEKTPOMArHUTHBIX BOJIH.

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

[IpuHIMIBI paguoCBsI3U U TeNeBUACHU. Paguonokanms.

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.

HaOmoienue CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM W YacTOTOM
KOJIEOaHUH.

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

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmoinHeiiHoe pacipocTpaHeHHE CBETA B OJHOPOJHON cpejie.
JIyud cBeta. ToueyHbIN UCTOYHUK CBETA.

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

[Ipenomiienne cBera. 3akOHBI MpeJIOMIICHHUS CBeTa. AOCOJNIOTHBIM  TMOKa3aTesb
npenomiienus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHBI Yroja TOJHOTO BHYTPEHHETrO
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 TOHKOW JMH3BL. Y BEINYEHHUE, 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. [udpakuumonnas pemérka. YcioBue HAOMIOAEHHS TIIaBHBIX
MaKCUMYMOB TIPH MMaJIECHUA MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKITMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuyeckue ycTpoWcTBa W MpPAaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIM amnmapar, MHUKPOCKOI, TEJIEeCKOIN, BOJOKOHHAas ONTHKA, IU(paKIHOHHAs
peméTKa, OJIAPOUI.

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEE oTpaxkeHrne. Moiens CBETOBOIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Mopenu MUKpoCKona, TEIECKOIIA.

Ha6nronenue nnrepdepeHiiuy crera.

Ha6mronenue qudpaknum cBeta.

Habmronenue nucnepcuu cBera.

[Tony4yenue cnekTpa ¢ HTOMOILIBIO IPU3MBI.

[Tonyuenue cekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamophvle pabomuol

N3mepenune nokasaresns NpesoMIIeHUs CTEKIA.

HccnenoBanue cBOWCTB M300pakeHU B JTHMH3aX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OcHOBBI ClIENMAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'panuiel mpuMEHUMOCTH KacCMUECKOM MexaHukH. [locTynarel crnennanbHOM Teopun
OTHOCUTEJIBHOCTH: HMHBApUAHTHOCTH MOJYJS CKOPOCTM CBE€Ta B BaKyyMe, IPUHLIUI
OTHOCHUTEILHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEJUIEHNE BPEMEHU U COKPALLEHUE JUTHHBI.
OHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.
CBs13p Macchl € SJHEPTHEN U UMITYJIbCOM PENIATHBUCTCKON YaCTUIBl. DHEPrUs NOKOSL.



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 wucciepaoBanue Goroddpdexra. Onwvitet A. . CroneroBa. 3aKOHBI
doroarddekra. Ypasuenue DitHmTeitna as potosddexra. «Kpacuas rpanuma» Gotosddexra.
Hasnenue ceera. Onpith [1. H. JIeGenena.
XHWMHUYECKOE IEHCTBUE CBETA.
TexHuueckne ycTpOHCTBAa W TMPAKTHYECKOE NpPUMEHEHHue: (oTodrneMeHT, (OTOTaTUHK,
COJITHEYHast OaTapesi, CBETOIHOI.
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. [loctymnarel bopa. M3nydyenue u nornomenue GOTOHOB MpH MEepexojie aToMa ¢
OJIHOTO YpPOBHS HHEpPruM Ha Jpyroil. Bumbl cnekTpoB. CHekTp ypOBHEM SHEpPruM aroma
BOJIOPO/IA.
BonHoBBbIe cBOMcTBa yacTull. BosHel ne bpoitnsa. KopnyckyasipHO-BOJIHOBOM Tyaan3M.
CrioHTaHHOE M BBIHYXJCHHOE U3TTyYCHHUE.
TexHuyecknue yCTpPOCTBA M NPAKTHYECKOE MPUMEHEHUE: CHEKTPAJIbHBIM aHaIu3
(cexTpockom), Jlazep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mogenb ombiTa Pezepdopna.
Onpenenenre JUIMHBI BOJHBI Jla3epa.
HaGnronenne nuHeHvaThIX CIIEKTPOB U3TyYCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nrabopamopHule padbomol
HaGnronenue nuHeH4aToro CrexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHThI,  JOKa3bIBAIOIIME  CJIOKHOCTh  CTPOEHHUS  sijpa. OTtkpeiTHE
paaunoaktuBHOCTH. OnBITH Pedepdopaa o onpeneneHno coctapa paJioakTUBHOTO H3JIy4EHUSI.
CgoiictBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paqnoakTUBHOCTH HA >KUBBIE OPraHU3MBI.
OtkpeiTue TpoTOHAa W HeiTpoHa. Hywionnas monens siapa [eiizenOepra—lBaneHko.
3apsan sapa. MaccoBoe uucino saapa. M30Tomnsl.
Anbda-pacnaa. DNEKTPOHHBIA M MO3UTPOHHBIA Oera-pacman. ['amma-uznydenue. 3akoH
PaaoOaKTUBHOIO 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. JKOJIOTHUECKUE ACTIEKTBI IAEPHOM SHEPIEeTUKH.
OnemeHTapHble YacTULBI. OTKPBITHE TO3UTPOHA.
Metoabl HAOIIOEHNS U PETUCTPALIUH SIEMEHTAPHBIX YACTHII.
®dyHnameHTaIbHbIE B3auMoeicTBUs. EAMHCTBO pu3ndeckoit KapTHHBI MUpa.
TexHudeckue ycTpoNCTBa M IPAKTHUUECKOE NMPUMEHEHHUE: A03MMETp, Kamepa BuibcoHa,
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

Oranbel  pa3BuTus  acTpoHoMuu. llpukimagHoe W MHMPOBO33pPEHUECKOE  3HAUYEHUE
aCTPOHOMHUHU.

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

ConneuHas cucrema.

Connue. ConneuyHast akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HUX
OCHOBHBIE XapaKTePUCTUKH. JlMarpamma «CHEKTpajJbHBI KJIacC — CBETUMOCTBY». 3BE3/bBI
[JIaBHOM TOCJEN0BATEIbHOCTH. 3aBHUCUMOCTh «Macca — CBETUMOCTb» Ul 3BE3] TJIaBHOM
nocyenoBareabHOCTU.  BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbIE MPEACTaBICHUS O
MPOUCXOKACHUH U 3BoJforMK COJIHIIA 1 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mnneunsiii [TyTs — Hama I"anaktuka. [lonoxxenue u nemwxenne Coinnia B ['anaktuke. Turb
ranakTuk. Paguoranaktuku u kBazapbl. UEpHBIE JBIPHI B siIpax rajJakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaOb6ma. Pasberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewménnpie npoOieMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

HaGnronenust HEBOOPYKEHHBIM TJIa30M C MCTIOJIB30BAaHUEM KOMITBIOTEPHBIX MPHIIOKCHHUI
U1 OTIpEJIeNIEHUs TOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/US
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 4YeJNOBEKa, pojib W MeCTOo (U3UKHM U acTPOHOMHUHU 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 kjacce ocyliecTBIsieTCs € y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTUH.

Meosicnpeomemnuvle nouwsamusi, CBA3aHHbIE C HU3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4YHbIH (pakT, rumoresa, ¢u3anyeckas BeIUMYMHA, 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 HA OCH KOOPJMHAT, 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 SIBJICHUS B JKUBOM MPUPOJE, NECHUCTBUE paJUallMM Ha KUBbBIE
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 Py, (oToChEMKa 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.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBHIET'O OBPA3OBAHUA

OcBoenune ydaebHOTO Tpeamera «Pu3uKay Ha YpOBHE CPEIHEro 00Iero o0pa3oBaHMUs
(0a30BBIi  yPOBEHB) JIOJDKHO OOCCIICUUTH JOCTHKCHHE CICIYIONUX JIMIYHOCTHBIX,
MeTanpeIMETHBIX B MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIIBTATOB.

JJMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE PE3yNAbTAaThl OCBOCHUS yueOHOTO npenmMera «Du3nkay M0KHBI OTPaXaTh
TOTOBHOCTh W  CIIOCOOHOCTh OOy4aromuxcs pPYKOBOJCTBOBATHCA  C(HOPMHPOBAHHOU
BHYTPEHHEN TO3UIMEN JIMYHOCTH, CHUCTEMOW LEHHOCTHBIX OpPHEHTAlWi, MNO3UTUBHBIX
BHYTPEHHUX YOEXKJIEHUM, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IEHHOCTSIM POCCHUUCKOTO
00111ecTBa, pacIIuPeHUE )KU3HEHHOTO OIbITa U OTBITA JIEATETLHOCTH B TIPOIIECCE peaTn3alluu
OCHOBHBIX HaIpaBJICHUI BOCIUTATEIBHON JIEATETLHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOro BOCIMTAHUSA:

chOpMUPOBAHHOCTh TPAXKIAHCKON TMO3MIIMK OOYYaromIerocss KakK aKTHUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUICKOTO 00IIECTBa;

MIPUHATHE TPAJAUIIMOHHBIX OOIIEYEIIOBEUECKIX TYMAaHUCTHUECKUX U JIEMOKPATUYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEpPECax IPa)kJIaHCKOTO 0OIIecTBa,
Y4acCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIHLHON OpraHU3aIliu;

YMEHHE B3aMMOJICUCTBOBATh C COIMAIBHBIMA WHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIUSIMHU 1 HAa3HAUYCHHUEM,

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOM IEATEILHOCTH;

2) NIaTPpHOTHYECKOT0 BOCIIUTAHUS:

c(hOopMUPOBAaHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

IIEHHOCTHOE OTHOIICHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, TOCTHIKCHHSAM POCCHHUCKHX
Y4E€HBIX B 00J1aCTH (PU3UKHM ¥ TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS

c(hOopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO ITOBEICHHUSI;

CIIOCOOHOCTh ~ OILICHMBATh CHUTYallMl0 W TNPUHUMATh OCO3HAHHBIC  PEIICHUS,
OPHEHTHPYSICh Ha MOpPAJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIEC B
NESATENBHOCTH YUEHOTO;

0CO3HAHUE JIMYHOTO BKJIa/Ia B TIOCTPOCHHUE YCTOMYMBOTO OYIYIIETO;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUpY, BKIIOYas OSCTETHUKY HAYYHOTO TBOPYECTBA,
MPHUCYIIETO PU3NYECKOM HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUS:

HHTEpeC K pPa3IMuHbIM chepaM MpodhecCHOHANBHON JNEATebHOCTH, B TOM YHCIIS
CBS3aHHBIM C (PU3UKON W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oymyiei
npodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO U caMOOOpa30BaHHUIO B 00IACTH (DU3HKHU
Ha TIPOTSHKEHUH BCEH KHU3HU;

6) 7K0JIOrHYecKOro BOCHHTAHUS:

c(OPMUPOBAHHOCTh JIKOJIOTUYECKOW KYIBTYpPhI, OCO3HAaHHE TI00aIbHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;

MJIJAHUPOBAHUE U OCYILECTBIICEHUE JEHCTBUM B OKPYKAIOIIEH cpelie Ha OCHOBE 3HAHUS
1enel yCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA;

pacuIMpeHre OImbITa JACSITEIbHOCTH SKOJIOTUYECKOW HAIpPaBIE€HHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3UKE;



7) HEeHHOCTH HAYYHOT O MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3HUECKON HAYKH;

OCO3HAHHME LEHHOCTH HAyYHOH JAEATENIbHOCTH, TOTOBHOCTh B IIPOIECCE H3YUCHHS
(GU3UKK OCYHIECTBIATH MPOSKTHYIO M MCCIIEOBATENBCKYIO IESTEIbHOCTh HHIUBUAYAIHHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble joruyeckue neicTBus:

CaMOCTOSITEIIBHO (DOPMYITUPOBATh U aKTYaJIM3HPOBATH MPOOJIEMY, paccMaTpuBaTh e
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH W TIPOTHUBOPEYHSI B PacCMaTPUBAEMBIX (DHU3HUECKUX
SIBJICHUSIX;

pa3pabaTeiBaTh IUIAH pEHICHUS TPOOJIEMBI C y4ETOM aHaIM3a HWMEIOITUXCS
MaTepHAITLHBIX U HEMAaTePHATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JCATEIHLHOCTD, OIICHHBATh COOTBETCTBHE PE3YJIbTATOB IICIISM,
OIICHUBATH PUCKH TIOCIICICTBUAN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATH Pab0OTy B YCIOBUSAX PEATBHOTO, BHUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

Ba3oBrble nucciiegoBare/ibCKue AeiCTBHA:

BJIQJIETh HAYYHOUW TEPMUHOJIOTHEHN, KIIIOUEBBIMU MOHATHIMHU U METOAaMH (hU3HUecKOit
HayKH;

BJIQJIETh HAaBBIKAMHM y4EOHO-UCCIEIOBATENLCKOM W TPOEKTHON JIEATEIBHOCTH B
obsacti (U3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY TOHCKY METOJIOB
pelieHus 3a1a4 GU3NYECKOro coAep KaHusl, TPUMEHEHHUIO Pa3IMYHbIX METOIOB IMO3HAHUS;

BIIQJIETh BUJAMH JEATEIHHOCTHU IO MOJYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIpEeTaIiH,
peoO0pa3oBaHUI0 U MPUMEHEHUIO B PAa3jIMYHBIX y4EOHBIX CHUTYyallUsX, B TOM YHCIE IMPHU
CO3/IaHUU Y4EOHBIX IPOCKTOB B 00J1aCTH (HU3UKH;

BBISIBIISITh NIPUUYMHHO-CJICJICTBEHHBIE CBS3M M aKTyaJU3UpOBaTh 3aJady, BbIABUIaTh
rUnoTe’y e€ peueHus, HaXOAWTb AapryMEHTHI Ui JI0Ka3aTeIbCTBa CBOUX YTBEP)KICHUH,
3a/laBaTh MapaMeTpbl U KPUTEPUH PELICHHUS;

aQHAJIM3UPOBATh MOJYYECHHBIE B XOJ€ pELICHUs 3aJauyd pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHOMN JIEATEILHOCTH, B
TOM YHCTIEe IPU U3yYECHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IAaCTh KUIHEACITETbHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTAaTh HOBBIC UJI€H, TIpe/yIaraTh OPUTHHAIbHbIE TOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 324U, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undopmanueii:

BIIJIETh HABBIKAMU TOJy4YeHHUs HUHGopMammu (HU3HUECKOTO COJCpXKAHUS U3
HUCTOYHUKOB  Pa3HBIX  THUIIOB, CaMOCTOSTENbHO  OCYHIECTBISTH  IOUCK,  aHAJU3,
CUCTeMATH3allMI0 ¥ HHTEpPHpeTanyio WHGOpMalMi  pa3iMyHBIX BUAOB U (opm
MIpe/ICTaBJICHHS;

OIICHUBATh JOCTOBEPHOCTHh MH(OPMAIIHH;



HCIIOJIb30BAThL CPCACTBA I/IH(i)OpMaL[I/IOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
PCIICHMU KOTHUTHBHBLIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3aJa4 C CO6JHO,I[CHI/ICM
TpeOOBaHUN HPrOHOMHUKH, TEXHHKH O€30MAaCHOCTH, THIHEHBI, pPecypcocOepexeHus,
MPABOBBIX M ATHYECKUX HOPM, HOPM MH(OPMAIIMOHHOH 0€3011acHOCTH;

CO3/1aBaTh TEKCThI (PU3MYECKOTO COJCpKAHUSA B PA3IUYHBIX QopMmarax Cc yd&Tom
Ha3HA4YeHUS MHPOPMALUU U IIeJIEBOW ayJUTOPHH, BBIOMpas ONTUMAIBHYIO (QOpMY
MMPpCACTAaBJICHUA U BU3yaJIU3alllH.

KoMMmyHukaTuBHbBIe YHUBepcaIbHbIe yYeOHbIe JelCTBUSA:

OCYIIECTBIISITH OOIIEHHE HA YpOoKaxX (PU3UKU U BO BHE-YPOUHOMU JEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(IUKTHBIX CUTYalluil U CMSr4aTh KOH(INKTHI,

Pa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOYKY 3PEHHUS C MCIOJB30BAHUEM S3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON pabOThI;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JEUCTBUN C yUETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WIECHA KOJUIEKTUBA,

IIPUHUMATH €M COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH M KOOPAWHHPOBATH
NENUCTBHS MO €€ NOCTHKEHHIO: COCTABIIATH IUIAH JCHCTBUM, PacHpelensaTh POJIU C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON PabOTHI;

OIICHMBAaTh KadyeCTBO CBOEro BKJIaJa M KaXJOTO Yy4YaCTHHMKAa KOMAaHIbl B 0OOLIUi
pe3ynbTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

IpeJIaraTb HOBBIE MMPOEKTHI, OLIEHUBATh UJEH C MO3UIIMM HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh IMO3UTHUBHOE CTPATETMYECKOE IOBEACHHE B PA3JIMYHBIX CHTYaLHsAX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKE€HHUE, ObITh NHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanms:
CaMOCTOSITENIbHO OCYLIECTBIISITh O3HABATEIBHYIO JIEATEIBHOCTh B 001acTU (PU3UKU U
aACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (GOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PELICHUS] pacUETHBIX M KaueCTBEHHBIX 3a/ay, IJIaH
BBITIOJIHEHUSI TMPAKTUYECKOM pPadOThl € y4€TOM HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;
JTaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JTMYHBIX MIPEANIOYTCHU;
JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32
pelieHue;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (DOPMUPOBAHHMIO M TMPOSIBICHUIO HpyIULMU B obnactu (pusmkwy,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJJIEKT:
JaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;
BIIQJIETh HaBBIKAMU TIO3HABATENBbHON pedIeKcuu Kak OCO3HAHMUS COBEPIIAEMBIX
JNEHUCTBUM U MBICITUTENBHBIX POLIECCOB, X PE3YIHTATOB U OCHOBAHHUIA;
WCIOJIb30BaTh MPHUEMBI peIeKCHU IS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIIeHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS IO UX CHUKEHUIO;
MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTATKU U IOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTYMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;



MPU3HABATH CBOE MPABO U MPABO JIPYTrUX HA OLIHOKH.

B npouecce nocTIKEHUS TMYHOCTHBIX PE3YJAbTaTOB OCBOCHUS MPOTPaMMBbI IO (pU3UKE
ISl ypOBHSA CpegHero ooémiero oOpa3oBaHMs Yy OOyYaroOIMXCS COBEPLICHCTBYETCS
SMOLIMOHAIBHBIA WHTEIJUICKT, IPEAIOJIATaloNIHi CPOPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOUIET0 CHOCOOHOCTh IOHMMAaTh CBOE 3MOILMOHAJIBHOE
COCTOSIHWE, BHUJIETh HANPABJICHUS Pa3BUTHS COOCTBEHHON SMOLMOHAIBHOU CQephl, OBITh
YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUs,  BKJIIOYAIOIIETO  CAMOKOHTPOJb,  YMEHUE  IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IOBEACHME, CIIOCOOHOCTH aJaNTHUPOBATHCA K AMOLMOHAIBHBIM
WU3MEHEHUSIM U IPOSBIATH THOKOCTb, ObITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIOYAIOUIEH CTPEMIICHUE K JOCTMXKEHHUIO LEIH U YCIEXY,
ONTUMU3M, HHAIIMATUBHOCTh, YMEHUE JEMCTBOBATh UCXO/I U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHUE APYTUX,
YUUTHIBATH €r0 IMpPH OCYIIECTBICHUH OOILIEHHsS, CIOCOOHOCTh K COYYBCTBUIO U
CONIEPEKUBAHUIO;

COLIMANIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpPaWBaTh OTHOIIEHUS C
JOPYTUMU JIOAbMHU, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3peliaTh KOHPINUKTHI.

NNPEAMETHBIE PE3YJIbTATBI

K xonmy o6yuenuss B 10 kiacce mpenMeTHble pe3ylnbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPakaTh C(OOPMUPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUMN:

J€MOHCTPUPOBATh Ha MPUMeEpPax poJib U MECTO GU3UKU B (POPMHUPOBAHUH COBPEMEHHOM
HAay4YHOW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU U TEXHOJIOTHH, B IPAKTUYECKON
JIEITEIILHOCTH JIFOICH;

YUUTHIBaTh TPAHUIIBI MPUMEHEHHUS] M3YUYEHHBIX (DU3MUECKUX MOJeNel: MaTepuaabHas
TOYKa, MHEpIMAJIbHAs cucTeMa OTCYETa, aOCOMIOTHO TBEPAOE TENO, UACATBHBIN ra3, MOACIU
CTPOEHHMS Ta30B, KUJAKOCTEN U TBEPABIX TEN, TOUEUHBIN ANEKTPUUECKUH 3apsi IPU PEIICHUH
buznueckux 3anay;

pacrno3HaBaTh (pu3UYECKUe SBIEHUS (MPOILECcChl) U OOBICHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETHUYECKON TEOPUM CTPOCHMS BEIIECTBA U JICKTPOJUHAMUKHU:
paBHOMEpPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE [BUKEHHE, CBOOOIHOE MaJeHUE Tell,
JIBUKEHHE [0 OKPYKHOCTH, WHEpLHMs, B3aumozeictBue tei, auddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHUE KHUAKOCTEH U TBEPABIX Tel, U3MEHEHHEe 00bEMa Tell NMPH HarpeBaHUU
(oxymaxkaeHuu),  TEIJIOBO€  paBHOBECHE,  HWCHApeHue,  KOHACHCAlus,  IUIaBIICHHUE,
KpUCTAJUIM3alUsl, KHUIIEHUE, BIIAXXHOCTh BO3AYyXa, IOBBIIIEHUE JAaBJICHUS Tra3a IpPU €ro
HarpeBaHWU B 3aKPbITOM COCYAE, CBSI3b MEXKJy [apaMeTpaMH COCTOSIHMS Ta3a B
M30IIpOLECcCcax, MEKTPU3aLHUs TeJl, B3AUMOICHCTBHUE 3apsi/10B;

OTMHCHIBaTh  MEXaHMYECKOE JBIDKEHUE, UCHONB3yd  (PU3WYECKHE  BEITUYHHBIL:
KOOp/AMHATA, MyTh, NIEpEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CUJla, UMITYJIbC Tela,
KMHETUYeCcKasi SHeprus, MOTEHIMANbHAs JHEpPrusi, MeXaHWyeckas pabdoTa, MeXaHHYecKas
MOIIIHOCTh; TPU OMHUCAHWH TMPABUIBHO TPAKTOBATh (UIUYECKUN CMBICT HCHOIB3YEMbIX
BETUYMH, WX OOO3HAYEHUS M EIUHUIIBI, HAXOIUTh (HOPMYIBI, CBS3BIBAIOIINE aHHYIO
(bU3MYECKYIO BETMUUHY C APYTUMU BETUYUHAMU;

ONMCHIBaTh W3YYEHHBIE TEIUIOBBIE CBOMCTBA TE€ M TEIJIOBBIE SIBJICHUS, HCIOJb3Ys
(dbusznueckue BETUYMHBI: JaBIEHUE Trasza, TeMIepaTypa, CpPeAHssl KUHETHYecKas HSHeprus
Xa0TUYECKOTO ABW)KEHUS MOJIEKYJ, CPEIHEKBAJpaTH4HAas CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIJIOThI, BHYTPEHHSISI SHEPTUs, paboTa raza, ko3G(OUIUEHT MOJIEe3HOTO ACUCTBUS TEIIOBOTO
JBUTATENS; MPH OMHUCAHWUU MPABUIBHO TPAKTOBAaTh (PU3UYECKHI CMBICT HCIOIb3YEMbIX



BEIMYUH, WX OOO3HAUCHHsS] W EIUHHIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIOIIUE JAHHYIO
(U3NYECKYIO BETMUHUHY C IPYTHUMHU BETMUUHAM;

OTMCHIBATh N3YYEHHBIE AIEKTPUUECKHE CBOICTBA BELIECTBA U AIEKTPUUECKHUE SBICHUS
(mporiecchbl), HUCMONb3ysd (PU3NYECKHE BEIMUMHBL: AJIEKTPUUYECKUM 3apsijl, SIEKTPUUYECKOE
110JI€, HANPsLKEHHOCTD MOJIs, MOTEHLIMAN, Pa3HOCTh OTEHIIUAJIOB; IPYU ONMCAHUH IIPABUIILHO
TPAaKTOBaTh (PU3UYECKUN CMBICI HCHOIB3YyEMBIX BEIMYHMH, MX O0O3HAUCHHS W CIMHULIBL;
YKa3bpIBaTh (OPMYIIBI, CBSI3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIUYMHY C JPYTHMHU
BEJIMYMHAMU;

aHATM3UPOBATh (PU3MUECKUE MPOLECCH U SBIICHHS, UCTIONB3YS (PH3HMUECKUE 3aKOHBI
MPUHLMIBL: 3aKOH BceMupHoro tarotenus, |, 11 u Il 3akonst HploToHa, 3aKk0H cOXpaHeHuUs
MEXaHUYECKON DSHEpPIruM, 3aKOH COXPAHEHHS HMITYJbCA, NPUHLMUI CYNEPHO3UIUH CHUJI,
MPUHIMI PaBHONpPABUS HWHEPLUUANbHBIX CHUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUUECKYIO
TEOPHUIO CTPOEHHUS BEIIECTBA, a30Bbl€ 3aKOHBI, CBS3b CpPEAHEW KHUHETHUYECKON BSHepruu
TEIUIOBOTO  JIBIKEHHUS MOJIEKYll ¢ aOCOJIIOTHOM  TemmepaTypoi, TMepBbIi  3aKOH
TEPMOJIMHAMHUKHU, 3aKOH COXpPaHEHMs 3JIEKTPHUUECKOro 3apsijia, 3akoH Kysnona, mpu sTom
pa3nanyath CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, M0 MAaTEMAaTUYECKOE BBIPAYKEHUE U YCIOBUS
(rpaHu1Bl, 00J1aCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE TPUHIUIBI JEUCTBUA MAaIIUH, MNPHUOOPOB M TEXHUYECKUX
YCTPOICTB; pa3nnuyarh ycIOBUS UX O€30MaCHOTO UCTIOIb30BaHUS B [IOBCETHEBHOM KU 3HH;

BBITIOJIHATh AKCIEPUMEHTHI MO0 MCCIEIOBAaHUIO (DU3MUECKUX SIBICHUH U MPOIIECCOB C
UCIOJIb30BAHMEM TPSAMBIX M KOCBEHHBIX M3MEPEHUH, TMpu 3TOM (HOpMyIupoBaTh
nmpobseMy/3agady ¥ THUIOTE3y Y4eOHOTO DJKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
IIPEUI0KEHHOT0 000pYA0BaHUS, IPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBL;

OCYILIECTBIIATh NpPsIMbIE U KOCBEHHBbIE U3MEpPEHUs] (PU3MYECKUX BEIMYUH, MPU ITOM
BBIOMPATh ONTUMAJIBHBIA CHOCO0 M3MEpPEHHs] U UCIOJIb30BaTh M3BECTHBIE METOJbl OLIEHKU
MOTPENTHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXIy (U3MYECKUMHU BEJIUYMHAMHM C HCIOJIB30BAaHHEM
IpPSIMBIX H3MEPEHUH, NMpU 3TOM KOHCTPYHPOBAaThb YCTAHOBKY, (PUKCHPOBATH DPE3yJIbTaTh
IIOJIy4EeHHOH 3aBHUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TaOnuil U rpadukoB, AenaTh
BBIBOJIBI 110 PE3YJIbTaTaM HUCCIICJOBaHUS;

coOuoaTh npaBuiia 0€30MacHOro TpyAa MpPU MPOBEICHUU HCCIEAO0BAaHUM B paMKax
y4eOHOIro HKCHEpUMEHTa, Yy4eOHO-HUCCIIEOBATENBCKOM M IPOEKTHOW JEATEIBbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOro 000pYyA0BaHUS;

pemaTh pacuéTHbIE 3a7ayd C SBHO 3aJaHHOM (DU3MYECKONH MOJIENIBIO, HCHONb3YS
¢u3nyeckue 3aKOHbl W TPHUHIMIIB, HA OCHOBE aHaju3a YCJIOBMs 3a7auyd BbIOMpPATh
(GU3MYECKy0 MOJENb, BBIACIATh (pu3nyeckre BeIUYUHbI U (HOpMYbl, HEOOXOqUMBbIE JUIs €€
pelleHns, IPOBOAUTH pacuy€Tbl M OLECHUBATh PEAJBbHOCTh IOJIYYEHHOIO 3HAYEHUS
(bU3NYECKO BETUYHHBI;

pelaTh KaYeCTBEHHBIE 3aJa4l: BBICTPAaUBaTh JOTMUECKU HENIPOTUBOPEUYNBYIO LEMIOUKY
paccyXJeHU ¢ ONOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MpPHU pelIeHUH Y4eOHBIX 3aJady COBpEeMEHHble HH(OPMAaIMOHHBIE
TEXHOJIOTUH JUISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAllUU U MPeJICTaBIeHHUs Y4eOHON U
Hay4YHO-TIONYJISIpHOW HMH(OpPMAIMK, MOJYYEHHON M3 Pa3IUYHBIX UCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJydaeMyr0 HH(OpPMAIIHIO;

MIPUBOANTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apyOeXHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, 0ObsICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHMS IO (PU3MKE B IOBCETHEBHOW JKHU3HU IS
oOecrieyeHus 0€30MaCHOCTH MPH OOpaIlleHUH ¢ TPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMH,
JUISL COXpaHEHUS 3710pOBbs 1 COOIIOIEHUS] HOPM SKOJIOTHYECKOTO TOBEICHUS B OKpYXKaroLei
cpene;



paboTarh B Tpymnmne ¢ BBIINOJHEHUEM Pa3IMYHBIX COIMAJBHBIX POJICH, TIAHUPOBATH
paboTy rpynmsl, palMOHAIBHO PACpEAeisITh 00S3aHHOCTH U TUIAHUPOBATH ACATEIBHOCTD B
HECTaH/IAPTHBIX CUTYaIUX, aJleKBATHO OLICHUBATh BKJIAJ KaXJI0TO U3 YUaCTHUKOB IPYIIIbI B
peleHe paccMaTpuBaeMon IPOOIEMBI.

K konmy oOyuenuss B 11 kJjiacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPakaTh C()OPMUPOBAHHOCTH Y 00YJAIOLIUXCS YMEHUMN:

JEMOHCTPUPOBATH HA MPUMEPAX POJIb M MECTO GU3UKU B (POPMHUPOBAHUH COBPEMEHHOM
Hay4YHOW KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B IPAKTUYECKON
JEeATETBHOCTH JIFOJIEH, IEJIOCTHOCTD U €AMHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHUS HM3YyYCHHBIX (HU3UUYECKUX MOJENEH: TOUYCUHBIN
ANIEKTPUYECKUI 3apsij, Jyd CBETa, TOYEUHBI HCTOYHUK CBETAa, sJIEpHAs MOJENb aToOMa,
HYKJIOHHAsl MOJIEIb aTOMHOTO Apa MPH pelieHnn GU3NIECKUX 3a/1a4;

pacro3HaBaTh (pu3uYecKkue siBiIeHUS (TIPOIecchl) U OOBICHITh UX Ha OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKM W KBAHTOBOM (U3MKH: 3JIEKTpUYecKass MPOBOAMMOCTb, TEIJIOBOE,
CBETOBOE, XHMHYECKOE€, MarHUTHO€ JEWCTBHUA TOKAa, B3aUMOJEHCTBHE MAarHUTOB,
AJIEKTPOMArHuTHasE WHIYKLHUS, JOEHCTBHE MAarHWTHOTO TOJS Ha MPOBOJHUK C TOKOM U
NBUOKYIIMMCS — 3apsii, DSJEKTPOMAarHUTHbIE KOJeOaHUS W BOJHBI, HIPSIMOJMHEHHOE
pacnpocTpaHeHUEe CBETa, OTpPaKEHHe, IpeloMiIeHHe, uHTeppepeHIus, audpakuus u
MoJIsIpU3aIiis  CBEeTa, JUCIepcus cBeTa, Qoroanekrpuueckuii d¢pdekt (portorddexr),
CBETOBOE J]aBJICHNE, BOZHUKHOBEHUE JIMHEHYATOTO CIIEKTpa aToOMa BOJAOPO/ia, €CTECTBEHHAs U
HCKYCCTBEHHas paJMOaKTUBHOCTb;

OTHCHIBATh U3yUYEHHBIE CBOMCTBA BEUIECTBA (DJIEKTPUUECKHE, MarHUTHBIE, OTITUYECKUE,
ANIEKTPUYECKYI0 TMPOBOJAUMOCTb PA3IUYHBIX Cpel) U DJIEKTPOMArHUTHBIC  SBJICHHS
(mportecchbl), HWCMONB3yS (PU3WYECKHE BEJIMYMHBL: DJIEKTPUUYECKUA 3apsij, Cuila TOKa,
JNEKTPUYECKOE HANPSLKEHHE, DSJIEKTPUYECKOE CONMPOTUBIIECHUE, PAa3HOCTh MOTEHLIHAJIOB,
ANIEKTPOJBIDKYILAs cujia, padoTa TOKA, MHIAYKIMS MarHUTHOTO TOJIs, chia AmIiiepa, cuia
JlopeHna, MTHAYKTUBHOCTh KaTYILIKH, SHEPTHS SJIEKTPUUECKOrO0 U MarHUTHOTO TOJIEH, EPUO
W yacToTa KoyiebaHWil B Koyie0aTelTbHOM KOHTYpe, 3aps] U CHiIa TOKa B Ipolecce
FapMOHUYECKHUX DJIEKTPOMArHUTHBIX KOJIeOaHUU, (OKYCHOE pACCTOSTHUE U ONTHYECKasi CUIIa
JIUH3BI, IPU OMMCAHUH IIPABHIILHO TPAKTOBATH (PU3MUECKUN CMBICIT UCTIOIb3YEMbIX BEJIMYHUH,
ux 00O3HAYEHUS M EAMHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIONINE AAHHYIO (DPU3MYECKYIO
BEJINYMHY C IPYITUMU BEJIMUYUHAMUY;

OTHCHIBATh H3YYCHHbIC KBAHTOBBIC SIBJIIEHUS W TPOIECCHI, HCIONb3Ys (PU3NUYECKHE
BEJINYUHBIL: CKOPOCTh JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, SHEPrUs U
UMITyabC (DOTOHA, MEPHOJ MOJypachaja, YHEprus CBA3M aTOMHBIX SJep, MPH OMUCAHUU
MPABUJIBHO TPAKTOBAaTh (PU3MUECKUN CMBICT HCHOJB3YEMBIX BEIHYMH, MX O0O3HAuUEHUS U
€IMHULIBI, YKa3bIBaTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIHUMUHY C APYTUMU
BEITMYMHAMH, BBIUUCIISITH 3HAUCHUE (PU3NYECKOM BEJTHMUMHBI;

aHAIM3UPOBATh (PU3UYECKUE MPOIECCH U SBICHHS, UCIIOJIB3YS (DU3MUYECKUE 3aKOHBI U
NPUHLHUIBL: 3aKkOH OMa, 3aKOHBl TOCIEJOBATEIbHOIO M MAapajuIeJIbHOTO COEAMHEHUS
IIPOBOJHUKOB, 3akoH Jlxoyms—J/IeHnia, 3akOoH DJIEKTPOMAarHUTHOM WHAYKLIUHU, 3aKOH
MPSIMOJIMHENHOTO PacIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXXEHUS CBETA, 3aKOHBI IIPEJIOMIICHUS
CBeTa, ypaBHeHHMe OWHmTelWHa a1 (oTrodddekra, 3aKOH COXpaHEHUS SHEPrHH, 3aKOH
COXPAaHEHHUs HMITYJbCa, 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsia, 3aKOH COXPAaHEHUs
MaccoBOI0 4YHMcia, MOCTYNaThl bopa, 3aK0OH paguoakTHBHOIO pacmaza, IIpU 3TOM pPa3iInyaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOe BBIPAKEHHE M yCIOBHS (TPaHULBL,
001acTH) IPUMEHUMOCTH;

OTPEEIATh HAIlPaBJICHUE BEKTOPAa UHAYKIIUN MAarHUTHOTO I0JIsI IPOBOJHUKA C TOKOM,
cwiibl Amnepa u cuisl Jlopenna;



CTPOUTb M OIIMCBHIBATH M300paK€HUE, CO3JaBAaEMOE€ IIJIOCKMM 3€pKaJioM, TOHKOM
JIMH30M;

BBITIOJTHATh SKCIIEPUMEHTHI TI0 MCCIEIOBaHUI0 (DU3NYECKUX SBICHHH W TPOLIECCOB C
WCTIOJb30BAHMEM TPSAMBIX W KOCBEHHBIX H3MEpPEHMiA: TpH 3TOM (HOpMYyIHpPOBATH
npobiemMy/3agady W THUIOTE3y Y4YeOHOTO OKCIIEpHMEHTa, COOMpaTh YCTAaHOBKY U3
MIPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH OTIBIT U (POPMYIIUPOBATH BBIBOIBI;

OCYIIECTBIISITh TPSIMBbIE U KOCBEHHBIC M3MEPEHUs] (PU3MYECKUX BEIWYHH, TPU ITOM
BBIOMPATh ONTUMAIBHBIA CIOCO0 M3MEpPEHHs] W MCIOJIb30BaTh M3BECTHBIE METOJBI OLICHKU
IIOIPEIIHOCTEN U3MEPEHU;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C MCIOJIb30BAHUEM IPSAMBIX
M3MEpEHUI: PpU 3TOM KOHCTPYHUPOBaTh YCTaHOBKY, (PUKCHPOBATh Pe3ybTaThl MOJYyYEHHON
3aBUCUMOCTH (DU3MUYECKUX BEJIWYUH B BHJAE TaONULl U TpaHKOB, JAeiaTb BBIBOJBI IO
pe3ysbpTaTaM HcCle0BaHMus;

coOnroaaTh npaBuia 0e30macHOro Tpyda MpU MPOBEIEHUU HUCCIEHOBAHUNA B paMKax
y4eOHOTO0 JKCIEpPUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW M TMPOEKTHOW JESTEIbHOCTU C
HCIO0JIb30BAHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIaOOPaTOPHOro 000PyI0BaHUS;

pemath pacu€THble 3a7ayd C SBHO 3aJJaHHOW (PU3MYECKOW MOJENbI0, HCIOJIB3YS
¢u3znueckue 3aKOHbl W TMPUHLUIB, HAa OCHOBE aHalM3a YCIOBUS 3aJaud BBIOMPATH
(bu3nyecKyr0 MOJeNb, BHIIACIATh (PU3UUECKUE BETUYUHBI U QOPMYIbI, HEOOXOAUMBIE i €€
pelleHus, MpPOBOAUTH pacu€Thl M OLEHUBATh PEATbHOCTh TOJYYEHHOTO 3HAYeHUs
(hbMBUYIECKON BEITUYHHBL;

pelaTh Ka4eCTBEHHbIE 33a/]aul: BBICTpaNBaTh JIOTMYECKH HEMTPOTUBOPEUUBYIO LIETOUKY
paccykJeHHU ¢ ONIOPOH Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

UCIOJb30BaTh MpPHU pEIIEHUH Y4YEOHBIX 3aJady COBPEMEHHbIE HH()OPMAIMOHHBIE
TEXHOJIOTUU JUISl TOMCKA, CTPYKTYPUPOBAHMS, NHTEPIPETALIUU U NPEICTABICHUS YUeOHOH U
Hay4YHO-TIONYJISIPHOW HMH(OpPMAIMK, MOJYYEHHOM W3 Pa3INYHBIX MCTOYHUKOB, KPUTHUUYECKH
aHAJM3UPOBATh M0Jy4aeMyI0 HH()OPMAIHIO;

OOBSICHATh NPUHIMIBI JEHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX YCTPOMUCTB,
pas3nuyarh yClIoBUs UX O€30I1aCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

IPUBOAMUTH IPUMEPHI BKJIaJa POCCUNCKUX U 3apyOeXHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHMS 10 (PU3MKE B IOBCEIHEBHOM JKHU3HU IS
oOecrieyeHus 0€30MaCHOCTH TP OOpaILEHUH C IPUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBAMH,
IUIsL COXpaHEHMsI 310pOBbs M COOIIOAEHUS HOPM 3KOJIOTHYECKOTO TIOBEACHUS B OKpYXKarolen
cpene;

paboTaTh B Ipynmne ¢ BBIIOJHEHUEM pPa3IMYHbIX COLMAJIbHBIX pOJIeH, IIaHUPOBATH
paloTy rpynimbl, palMOHAIBHO paclpeAeisTh 003aHHOCTU U IUIAHUPOBATH AEATENbHOCTH B
HECTaHIAPTHBIX CUTYAIUsIX, aJIeKBaTHO OLEHUBATh BKJIAJ KaXJIOT0 U3 YYaCTHUKOB TPYIIIHI B
peleHre paccMaTpuBaeMoi IPOOIEeMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne || HammeHOBaHUeE pa3ienioB U TEM KonundecTBo wacon Onexrponnsie ((poBbIe) 00pa3oBaTEIbHBIC
n/m MIPOrpaMMBbI pecypcebl
Bceero || KontponbHble [IpakTnueckue
paboTsl paboThI
Paznea 1. PUBUKA U METO/IbI HAYUYHOTI'O ITO3HAHMUSI
1.1 ||®u3uka u METOIBI HAYIHOTO 2 0.5 BBEIUTE [[BubmmoTexa [IOK
MO3HAHUS 3HAYCHHE https://m.edsoo.ru/7f41bf72]]
Hroro mo pazgeny 2
IPazien 2. MEXAHUKA
2.1 |[KunemaTtuka 5 [[Bubnmuoteka [IOK
https://m.edsoo.ru/7f41bf72]]
2.2 ||[lunamuka 7 [[bubmuoTexa [JOK
https://m.edsoo.ru/7f41bf72]]
2.3 ||[3aKOHBI COXpAHCHHS B MEXaHHUKE 6 1 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/7f41bf72]]
Utoro no pazneny 18
Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 ||OCHOBBI MOJIEKYJISIPHO- 9 1 [[bubmnoreka LIOK
KUHETHYECKOUW TCOPHHU https://m.edsoo.ru/7f41bf72]]
3.2 ||OcHOBBI TEpPMOIUHAMUKHU 10 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41bf72]]



https://m.edsoo.ru/7f41bf72
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Ne || HaumeHoBaHME pa3nesoB U TEM

KonnuectBo yacos

DnekTpoHHbIe (IU(BPOBHIE) 00pa30BaTEIBHBIE

n/n MIPOrpaMMbl pecypchl
Bcero || KontponbHble [IpakTnueckue
paboThl paboThl
3.3 ||ArperaTHbIe COCTOSHUS 5) [[BubnuoTexa [JOK
BeniecTBa. Ma3zoBbIe EPEX0/IbI https://m.edsoo.ru/7f41bf72]]
Hroro no pazgeny 24
Paznea 4. DJIEKTPOJINHAMUKA
4.1 |DnekTpocraTUka 10 1 [[BubmmoTexa IIOK
https://m.edsoo.ru/7f41bf72]]
4.2 |TlocTOoSTHHBIN JIEKTPHYSCKUAN TOK.|| 12 1 1 [[BubmmoTexa [IOK
Toku B pa3nUUHBIX cpemax https://m.edsoo.ru/7f41bf72]]
Hroro mo pazgeny 22
PezepBHOe Bpemst 2 1
OBUIEE KOJIMYECTBO YACOB I10 68 5.5 4

I[TPOTPAMME
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11 KJIACC

Ne || HammeHOBaHHE pa3/ielioB U TEM KonundecTBo wacon OnekTpoHHbIe (IU(GPOBHIE) 00pa30BaTEIIbHBIC
n/n IIPOrpaMMbl pecypchl
Bceer KontponbHbie [IpakTrueckue
0 paboTsl paboThI
Paznen 1. DJIEKTPOJINHAMUKA
1.1 |MaruauTHOE TIOJIE. 11 1 3 [[BubmmoTeka IIOK
DIeKTPOMArHUTHAS HHIYKIIUS https://m.edsoo.ru/7f41c97c]]
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
2.1 |Mexanudeckue u 9 1 [[Bubnmumoteka [IOK
AIIEKTPOMATHUTHBIE KOJICOAHHSI https://m.edsoo.ru/7f41c97c]]
2.2 |MexaHudeckue u 5 1 [[Bubnmuoteka [IOK
AIIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97c]]
2.3 |OnTuka 10 3 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41c97c]]
Hroro mo pazgeny 24

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

3.1 ||OcHOBHI crienMaNbHON TEOPHUH 4 1 [[bubmuoTeka [IOK
OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c]]

Utoro mno pazneny 4

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 |DneMeHTBl KBAaHTOBOU ONTHKH 6 [[BubmuoTexa [JOK

https://m.edsoo.ru/7f41c97c]]
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No || HaumenoBaHue pa3zieioB U TEM KonuuecTBo yacos DnekTpoHHbIe (IU(pPOBHIE) 00pa30BaTEIBHBIE
n/n IIPOrpaMMbl pecypchl
Bceer KontponbHbie [IpakTrueckue
0 paboThl paboThl
4.2 ||Ctpoenue atoma 4 [[BubmmoTeka [IOK
https://m.edsoo.ru/7f41c97c]]
4.3  ||AtomHOE sSIIpO 5) [[BubnuoTexa [JOK
https://m.edsoo.ru/7f41c97c]]
Hroro mo pazgeny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

I[TPOTPAMME

5.1 |DneMeHTHI aCTPOHOMUH U 7 1 [[BubmuoTtexa [JOK
acTpoU3UKH https://m.edsoo.ru/7f41c97c]]

Hroro mo pazgeny 7

Pazgen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 |O6oOmaromiee MOBTOPCHHE 4 1 [[bubmuoTexa [JOK

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

Hroro mo pazgeny 4

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOBIIO || 68 5 7
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA
» ®uswnka, 10 xiracc/ Mskumes I'.5., Byxosues b.b., Corckmit H.H. moa penakiueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey
» ®duswuka, 11 wracc/ Msakumes ['.J1., byxosues b.b., Hapyrua B.M. nion penakiueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenney
Caypos 1O. A.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Caypos 1O. A. ®usuka. [loypounsie pazpadotku. 10 kiace : mocobue st

obmeoopasosar. oprarm3arnwii / FO. A. Caypos. — 3-¢ m3j., nepepad. — M. : [IpocBermienue,
2022. — 272 ¢. — (Kmaccuueckwii kypc). — ISBN 978-5-09-028185-0.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET
http://school-collection.edu.ru/collection EcrecTBeHHO-Hay4dHbBIE 3KCTIEpUMEHTH — DH3HKa:
Komnekmust Poccuiickoro o6meobpaszoBarenbHoOro moprania http://experiment.edu.ru
OTKpBITHII

KoJuiek: dusmka

http://www.physics.ru DneMeHTbI: MOMYJISPHBIN CaliT 0 GyHAAMEHTaIbHOM HayKe
http://www.

elementy. ru BBenenue B HAHOTEXHOJIOTUH

http://nano-edu.ulsu.ru BupryanbHbliiMeToAMYECKHI KAOMHET YIUTEIIS

¢usuku u acrponomun: cant H.H. 'omynuHO#M

http://www.gomulina.orc.ru BuptyansHbliidu3maT-Kiacc: 00IEeropoaCKON CauT
CapaTOBCKUX yUUTEIIEH

http://www.fizmatklass.ru BuptyanpHbliidoHI €CTECTBEHHO-HAYYHBIX U HAYYHOTEXHUUECKHUX
abdexToB «IpdexTuBHAT DU3HKA»

http://www effects.ru ['azera «®uszuka» Mznarensckoro noma «llepBoe ceHTIOps»
http://fiz.1september.ru EcrecTBeHHO-Hay4Has 1mKos1a TOMCKOTO

MOJIATEXHHYECKOTO

YHUBEPCHUTETA

http://ens.tpu.ru 3anumarenbHas GU3MKa B BOIIpOcax v oTBeTax: caT B. Enpkuna
http://elkin52.narod.ru 3aouHas ectecTBeHHO-Hay4Has 1koJia (KpacHospck):

yueOHbIe

MaTepHalibl 1o (PU3MKE IS IKOJIBHUKOB

http://www.zensh.ru 3aounas pu3nKo-MaTeMaTu4eckas Imkojga TOMCKOTO rocy1apCTBEHHOTO
YHUBEPCHUTETA

http://ido.tsu.ru/schools/physmat 3aounas ¢usuko-Texundeckas mkosna npu MOTU
http://www.school.mipt.ru Uudopmaruka u dusuka: cat yautesst Gusuku u uHdop
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