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IHHOACHUTEJIBHASA 3ATINCKA

[Mporpamma mo ¢usmke 0a30BOro ypOBHS Ha YPOBHE CpEIHEro 00mero oopa3zoBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHWI W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
o0Opa3oBaTeNIbHOM ITporpaMMel, TipeactaBieHHbIX B DT'OC COO, a Takxke ¢ yuéToM deaepaibHON
paboueii mporpaMMBbl BOCIIMTAHHS M KOHIEIIMU TIPENoJaBanus yaeOHoro npeameTa «Dusnukay» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccuwiickoit ~ @Denepanuu, peaau3ylOMMX OCHOBHBIC
o0Opa3oBaTesbHbIC IPOTPAMMBI.

Conepxanue mporpaMMmbl 1o (U3MKE HAmpaBlieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOU KapTuHBI Mupa oOydatommxcs 10-11 kmaccoB npu oOydeHnn ux (u3nke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpedoBanusaM PI'OC COO kx mIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalnpeaIMeTHbIM
pe3yiapTaTaM OOyueHHus, a TaK)K€ YYUTBHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKUM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil onpenensrorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ysbTaThl OCBOCHUS Kypca GU3NKH: TUYHOCTHBIE, METAIIpEIMETHBIE, IPEAMETHBIE (Ha 6a30BOM

YpOBHE).
[IporpamMma no gu3uke BKIIOYAET:

e IUIAHUPYEMBIE pe3ylbTaThl OCBOCHHS Kypca (U3MKK Ha 0a30BOM ypOBHE, B TOM UHCIIE
MpEeAMETHBIC PE3YNbTATHI 10 TOJaM 0OYJCHHS;
e cojaepxaHue yuebHoro npeamera «dusukay 1o rogaM o0ydeHusl.

dusnka Kak Hayka o0 HarboJsee 00muX 3aKOHAaX MPUPOJIBI, BRICTYIAsI B KAYECTBE Y4€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOPa3yIOMMUMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, N3y4aeMbIX
xuMmueH, ouonoruelt, gusmdyecko reorpadueir m actpoHoMuel. Vcmonb3oBaHuE W aKTHBHOE
pUMeHeHne GU3NYECKUX 3HAaHUH ONpeIeNsieT XapaKTep U Pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUN
B cdepe SHEPreTUKH, TPAHCIOPTA, OCBOCHMSI KOCMOCA, MOJYYEHHUS HOBBIX MaTEpHaliOB C
3aJlaHHBIMU CBOICTBaMH U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOM BKJIa/ B GOpMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHHBI MuUpa oOyuarouiuxcs, B (HopMHUpOBaHHE YMEHHH NPUMEHSTh
HAy4YHBI METO/1 MO3HAHUS NP BHIMOJIHEHUHU UMU YU€OHBIX UCCIICIOBAHUIA.

B ocHoBy kypca ¢u3uku Uis ypoBHS CpeqHEro o0Iiero 0opa3oBaHus MOJI0KEH Psijl UIEH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEH KypC SIBJISIETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX pa3AeNioB (PU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOW, TaK U
COBPEMEHHOU (PHU3UKHU.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HEll MaTepuan Kypca Gu3uku oObeAUHEH BOKPYT
¢busznueckux Tteopuil. Bemymmum B Kkypce sBhsiercss (GOpMUpOBaHHME MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEIIECTBE U IOJIE.

Hoesn eymanumapusayuu. E€ peanuzanus mpeanoyiaraeT MCMOJb30BaHUE T'yMaHUTApPHOTO
noTeHIHana GU3n4eckoi HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOIIECTBa, a
TaKkKe ¢ MUPOBO33PEHUYECKIMHU, HPABCTBEHHBIMHU U SKOJOTHYECKUMH MPOOIEeMaMH.

Hoes npuknaonoii nanpaenrennocmu. Kypc Gu3uku npeamnosiaraeT 3HakOMCTBO € IIUPOKUM
KPYT'OM TEXHUYECKUX U TEXHOJIOTUYECKUX MPHUIIOKEHUI N3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs TMOCPEICTBOM BBEIACHHUS DIEMEHTOB COJICpKaHMUS,
MOCBAIMIEHHBIX IKOJIOTHUECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM
TEXHUKH U TEXHOJIOTUH, a Tak)Ke 00CYKIeHHUS MPOOJIeM palliOHATBHOTO MPUPOIOTIONB30BaAHUS U
IKOJIOTHYECKOM 06€30MacHOCTH.

Crep:xHEBBIMU 3JIEMEHTaMU Kypca (PU3MKH Ha YpPOBHE CpelHero oOmero oOpa3oBaHUS
SABIAIOTCS (u3nueckue Teopuu ((HOpMUpOBAHHME TPEACTABICHUN O CTPYKTYpe MOCTPOCHUS



¢u3nveckoil TeopuH, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W TPUHIIMIIOB B COBPEMEHHBIX
NPEJCTAaBICHUAX O IMPHPOJIE, IPaHUIAX MPUMEHUMOCTH TEOPHH, Ul ONMHMCAHHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUM U IIPOLIECCOB).

CucTeMHO-IeITETLHOCTHBIN MOAX0 B Kypce (DM3MKH pean3yeTcs MPEKIe BCEro 3a CUET
OpraHu3alluy SKCIIEPUMEHTAIBHON JEesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHS Kypca
(GU3MKH — ATO KCHOJB30BAHME CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB U
nmabopaTtopHbIX paboOT, KOTOphIE B MporpamMme M0 (U3NKEe OOBEIUHCHBI B OOMNIMI CIMCOK
YUYEHHYECKUX IPAKTHUECKUX paboT. BrlneneHue B yka3aHHOM IepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJISi KOHTPOJS M OLEHKH, OCYIIECTBISICTCS YYaCTHHKAMH OOpa30BaTEIHLHOTO
rporLecca UCX0/i U3 0COOCHHOCTEN IIIaHMPOBaHUS U OCHalleHUs kaOuHeTa gu3uku. [Ipu 3Tom
oOecrieynBaeTcs OBJIAJCHHE OOYJAIOIMIMMHUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC H3MEPEHUS,
WCCIIEIOBAaHUSI 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO IIPOBEPKE
MIPEUIOKEHHBIX THUIIOTE3.

Bonbmoe BHUMaHHe yaenseTcsl peIeHnI0 pacu€THBIX W KadeCTBEHHBIX 3a1ad. [Ipu sTom
IUTSL pacU€THBIX 337124 MPUOPUTETOM SIBIISTIOTCS 3a/1a9d C SIBHO 3alaHHON (PU3MYECKON MOJIENbIO,
MO3BOJISIFOIINE TPUMEHSATh U3YUYE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJTHOTO pas3jelia Kypca,
TaK W WHTETPUPYS 3HAHUS W3 pasHBIX pasnenoB. [l KauyecTBEHHBIX 3ajad MPHOPHUTETOM
SBIISIIOTCSL 3aJaHUsT Ha OOBSCHEHHWE TIPOTEKaHWs (U3WYECKUX SIBICHHA U TPOIECCOB B
OKpYXarolenl >Ku3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJENH ISl CUTYal[dd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TtpeboBaHuamu DPI'OC COO k MarepuanbHO-TEXHUYECKOMY
obecreueHno yaeOHOTo mporiecca 0a30BbIi ypOBEHb Kypca (PH3UKN Ha YPOBHE CPEAHETO OOIIEro
00pa3oBaHUs JIOJDKEH W3ydaThCs B YCIOBHUSAX MPEAMETHOTO KaOMHeTa (U3WKU WA B YCIOBHAX
MHTErPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOIro LUKIa. B kabuHere Qu3uku
JOJDKHO OBITh HEOO0XOoIuMoe J1abopaTopHOe OOOpyIdOBaHWE IS BBITIOJIHEHHS YKa3aHHBIX B
porpaMme no (PU3HNKe YUeHUYECKUX MPAKTHUECKUX paboT U IEMOHCTPAIIMOHHOE 000pYI0BaHNE.

JleMoHcTpalMoHHOE  000pyAOBaHHE (QOPMHUPYETCS B COOTBETCTBUM C IPUHLHUIIOM
MUHUMAaJbHON TOCTATOYHOCTH M 00OecrednBaeT MOCTAaHOBKY MEPEUYHCIECHHBIX B MPOTrpaMMe IO
¢Gu3MKe KIIOYEBBIX JEMOHCTpAlUUN Uil HCCIENOBAaHHUS H3y4aeMbIX SIBJICHHI M IPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaboparopHoe o0opy10BaHUE /I YICHUYECKUX MPAKTUYECKUX paboT POopMUpYETCs B BUJIE
TEMaTUYEeCKHX KOMIUIEKTOB U oOecreynBaeTcsi B pacu€Te OJHOTO KOMIUIEKTa Ha JBYX
oOyuaronuxca. Temarnyeckue KOMIUIEKTHI J1IaDOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX W LU(POBBIX MpUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LU (PPOBBIX JIaOopaTOpHil.

OCHOBHBIMH IEJSIMU U3YyUeHUS (PU3HKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

e (opMupOBaHHE UHTEpECA U CTPEMIICHUS 00YJAIOIIUXCS K HAYYHOMY U3yUYEHHIO IPUPO/IBL,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEI;
e pa3BUTHE TMPEACTaBICHHM O HAydHOM MeToJe TNo3HaHus U (HopMUpOBaHHE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHUSIM;
e (opMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa M3Y4YEHHUS OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;
e (opMupoBaHHE YMEHUN OOBSICHATH SIBICHHUS C HUCIOJIb30BaHHEM (PU3MUECKUX 3HAHHUHA U
Hay4YHBIX JI0Ka3aTeIbCTB;
e (opMupOBaHHE MPEACTaBICHUN O poiu (PU3MKHU I Pa3BUTHUS JAPYTHMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHH.
JlocTkeHne STHX IeJiell oOecreurnBaeTcs pelIeHHeM CIEAYIONIX 3aJad B MpoIecce
M3Y4eHHUs Kypca (PU3UKK Ha YPOBHE CpPEeIHEro o0Iero oopa3oBaHus:



e MPHOOpPETEHHE CUCTEMbI 3HAHUH 00 OOmUX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHSX, BKIIOYAas MEXaHHUKY, MOJICKYJSIPHYIO (PH3HKY, 3JIEKTPOJIUHAMUKY, KBAaHTOBYIO
(GU3UKY U IIEMEHTHI acTPOPHU3UKY;

e (opmupoBaHUE yMEHHI TPUMEHITH TEOPETUUCCKUE 3HAHUS U1 00BACHEHUS (PU3MYECKIX
SIBJICHUH B IPUPOJIE U JUISl IPUHATHUS PAKTUYECKUX PELLICHUHN B IOBCEIHEBHOM KU3HU;

e OCBOEHHE CITIOCOOOB PEIICHUS Pa3IMYHBIX 3a]1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIETIBIO,
3aj7a4, 1MoIpa3yMeBarOIINX CAMOCTOATEIBHOE CO3JaHne (PHU3UIECKOM MOJIEINTH, aIeKBaTHOM
YCIIOBUSIM 3aJ1auu;

e TMOHMMaHUE (U3UYECKUX OCHOB M NPUHIMIIOB ACUCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

e OBJIAJICHHME METOJAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS U IMPOBEIEHUs (PU3MUECKUX
SKCIIEPUMEHTOB, aHaJIN3a U UHTEpIpeTalui HHPOPMaLUY, OTPEENIEHUs IOCTOBEPHOCTH
MOJIyYE€HHOTO Pe3yJIbTaTa;

e CO3JaHUE YCIOBHH IJi Pa3BUTHS YMEHUN NPOEKTHO-HCCIEA0BATEIbCKOM, TBOPUYECKOMN
NeSITEIbHOCTH.

Ha usydyenue ¢pu3uku Ha ypoBHE cpeqHero oouiero oopazoBanus oTBoautcs 136 vacos: B
10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kmacce — 102 gacoB (3 yaca B HEEIIO).

[Ipennaraemslii B mporpamMme no (u3uke nepedeHb 1a00paTOPHBIX U MPAKTUYECKUX padboT
SIBJISIETCS PEKOMEHJOBAHHBIM, YYMTEIb JE€JaeT BBIOOp MPOBEAEHHUS JTabOpaTOPHBIX paboT U
OTIBITOB C YYETOM UHIUBUAYAIBHBIX 0COOEHHOCTEN 00YyJatoIuXCsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka U MeTOABI HAYYHOIO NIO3HAHUS

®usuka — Hayka o mpupoge. Hayunele meToapl mo3HaHus OKpyxkaromero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.

MonenupoBanue (pu3nuecKux sBICHUN U mpoueccoB. Haydnpie runoressl. Ouzmueckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HYECKHX 3aKOHOB. [[pHHIIMIT COOTBETCTBHSL.

Pons u mecto ¢usmku B (OpMUPOBAHMM COBPEMEHHOW HAayyHOM KapTUHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble ¥ IH(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE ATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABmwkeHHe. OTHOCHUTEIBHOCTh MEXaHMYECKOTro JBMXKeHHusA. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpeaHsiE CKOPOCTh, MTHOBEHHAasi CKOPOCTh) W YCKOPEHHE
MAaTepUaIbHON TOYKH, UX MPOEKIMU HA OCHU CUCTEMBbI KOOpAHHAT. CJIOKEHHE MEepEMEIICHUN 1
CJII05KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOJMHEHHOE nBIWKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U IEPEMEILICHUSI MAaTEPUATILHON TOYKHA OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe paBwxeHue. J[BMKEHHE MaTepuagbHOW TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM MO MOJIYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEMHAsA ckopocTh. [lepuoa u yactora
oOparienus. L{eHTpocTpeMuTenpHOE YCKOPEHHE.

TexHuyeckne ycTpoicTBa U MPAKTUYECKOE MPUMEHEHUE: CITUAOMETP, IBU)KEHUE CHAPSJIOB,
LIETTHBIE U PEMEHHBIE Mepelayu.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTIOCTPAIUd KHHEMATHYECKUX XapaKTePUCTUK JIBUKEHUS.

[IpeoOpazoBaHue ABMKEHUI C HCTIOJIB30BAHUEM MIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

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

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH py JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHHS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEX Y MYTAMHU, MIPOMACHHBIMU TEJIOM 32 IIOCJIEJOBATEIbHBIE
paBHbIE MPOMEKYTKM BPEMEHM IPU PABHOYCKOPEHHOM ABMKEHUM C HAYaJIbHON CKOPOCTHIO,
PaBHOU HYIIIO.

N3yuenune nBUKEHUS IAPUKA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipunaiun otHocuTensHOCTH ['anunes. 1lepsbiit 3akoH HerotoHa. MHepumanbHble CUCTEMBI
oTcuéra.

Macca tena. Cwia. IlpuHnun cynepnosunnu cwi. Bropoilt 3akoH HeroToHa pns
MaTepuaNibHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTepUaIbHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tskectu. [lepBas kocMHuueckasi CKOPOCTb.

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



Tpenue. Buasl Tpenus (mokos, ckoibxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHHSI CKOJIbKEHUS U cuia TpeHus nokos. Koshdunuent tperns. Cuna cONpOTUBICHHS TPU
JBUKEHUU TeJia B )KUIKOCTH WJIU Ta3e.

[ToctynaTensHOE W BpalaTeIbHOE JBIKEHHE a0COIIOTHO TBEPJIOTO TeEa.

MOMEHT CUJIbI OTHOCUTEIBLHO OCH BpaleHus. [1nedo cuiibl. Y caoBus paBHOBECUS TBEPIOTO
Tena.

Texnuueckre yCTpPOUCTBA M TPAKTUYECKOE NPUMEHEHHUE: TMOIIIUITHUKA, JBUXKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrienne nHepLUH.

CpaBHEHHE MacC B3aMMOICHCTBYIOIIUX TEll.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AePOopMaIui.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOAbEME U NTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBus paBHOBecus TBEPIOTO Tenna. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIPYTOCTH, BO3HHKAIOIIHMX B TPYKHHE W PE3UHOBOM
obpasrie, oT ux aedopmariiu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJIa, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3aKoHbl COXpaAHEHUS 8 MEXAHUKE

NMmynsc MaTepualibHON TOYKH (Teja), CUCTEMbl MaTepUaibHBIX ToueK. VIMIynbc CuIlbl U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHHs UMITyJIbca. PeakTUBHOE ABMKEHUE.

PaboTa crnpl. MOIIHOCTE CHJIBL.

Kunerndeckast sHeprusi MatepuajbHONW TOUKH. TeopemMa 00 WM3MEHEHWH KHHETHYECKOU
SHEPrUH.

[ToTenumanesHas sHeprus. [loreHnuanbHas sueprus ynpyro n1eopMUPOBAHHON MPYKUHBI.
[ToTennmanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple U HEMOTEHLUATIbHBbIE CHIBL. CBsI3b PabOTHl HEMOTEHUUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH COXPAHEHUs MEXaHUYECKON SHEPTUH.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckne ycTpoHCTBA M IMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KONEP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[lepexo moTeHIMATBHON SHEPTUU B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydyenne abCONIOTHO HEYNPYroro yaapa ¢ TOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CUJIBI C W3MEHEHHEM MEXaHWYeCKOW JHEepPruM Tejia Ha
MIpUMEpPE PACTSHKEHUSI PE3UHOBOTO KI'yTa.

Pa3nen 3. MoaekyasipHasi puznka ¥ TepMOIHHAMHUKA

Tema 1. Ocnoébt MONEKYNAPHO-KUHEMUUECKOU MeopUuU

OCHOBHBIE MOJIO’KEHHS MOJIEKYJISIPHO-KHUHETHYECKOM TEOPUH U MX ONBITHOE 00OCHOBAHUE.
BbpoynoBckoe nsmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YAaCTUI BEIIECTBA.



Mojenu cTpoeHHs Ta30B, KUAKOCTEH 1 TBEPIBIX T U 00bICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
9THX Mojenei. Macca u pazmepsl MoJiekyi. KonnuectBo Bemectsa. [loctosinnas ABorapo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uaeanpHOro raza. OCHOBHOE YpPaBHEHUE MOJIEKYJISIPHO-KHHETUYECKOW Teopuu
uaeanpHOro rasza. AOCOJIIOTHasg TeMmIeparypa Kak Mepa CpelHell KHHETHMYECKOM >SHepruu
TEIUIOBOTO ABWKEHUS yacTull rasa. [llkana remnepatyp KenbBrHa. ['a30BbIe 3aKOHBI. Y paBHEHHUE
MemnneneeBa—Knaneiipona. 3akon Jlanprona. M3omporieccsl B uAcaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduyeckoe mpeacTraBieHUE M30MPOLIECCOB: M30TEpPMa, H30X0pa,
n3ooapa.

TexHudeckune yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnepIThI, [1OKa3bIBAIOLIUE JUCKPETHOE CTPOEHHE BellecTBa, (oTorpaguu MoOJEKy
OPraHNYEeCKUX COCTMHECHUH.

OneIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBHSL.

Monens, WUTIOCTPUPYIOIIasi MPUPOTy JaBJICHUS ra3a Ha CTEHKH COCya.

OnpIThI, MJUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSHUS UAEAIBLHOTO ra3a, H30MpPOIIECChI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenne Macchl BO3JyXa B KJIACCHOW KOMHAT€ Ha OCHOBE H3MEPEHHH 00BEMa
KOMHATBI, JaBJICHUS U TEMIIEpaTypbl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Ta3a.

Tema 2. Ocnogbl mepmoounamuku

TepMonuHamuyeckass cucrema. BHYTpeHHsII SHEprusi TEPMOJAMHAMHYECKONW CHCTEMBI U
crioco6Obl e€ m3MeHeHus. KonnyectBo TemioTsl U pabota. BHyTpeHHsIs SHEprusi 0JHOATOMHOIO
WJeaNbHOTO Ta3a. Buael Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JTydEHUE. Y JIeNIbHAs
TEITIOEMKOCTD BelecTBa. KoanuecTBo TEMIOTHI IIpH TEIUIONEepeaaye.

[Tonsarue 06 aqnadbaraoM nporiecce. [lepBrrit 3akoH TepMoanHaMuKH. [Ipumenenne nmepBoro
3aKOHA TEPMOJMHAMUKH K u3ompoieccam. ['padudeckas unrepnperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPOIE.

TemnoBbie MamuHbl. [IpuHIMITBI HelicTBUA TEIIOBbIX MamuH. [IpeoOpa3oBaHus sHEPTUH B
TeroBbIX MamuHax. KoaddumuenT monesnoro aeictBus TerioBoi mamuasel. [{ukin KapHo u ero
K03 (GUIIMEHT MOJIE3HOTO JEHCTBUS. DKOJIOTHUECKUE TPOOIEMbI TEIII0IHEPTETHKH.

TexHuueckre yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHWE: JBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

W3menenne BHYTpEHHEW SHEpPrUM Tejla MPU COBEPIIEHUU pabOThL: BBUIET MPOOKU U3
OYTBLIIKH MO JCMCTBHEM C)KAaTOTO BO3yXa, HarpeBaHue »pupa B JaTYHHOU TpyOKe MyTEM TPEHHS
(BUIICOAEMOHCTpALTHSA).

N3menenue BHyTpeHHEH sHEpruu (TeMiepaTypbl) Tea Mpu Terionepeaaye.

OnbIT 1o aguabaTHOMY PACHIMPEHHUIO BO31yXa (OTBIT C BO3IYIITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATEINsl BHYTPEHHETO CTOPAHUs, PEAaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHoM TeII0OEMKOCTH.

Tema 3. Azpecammnvie cocmoanua eeujecmea. Pazosvie nepexoovl

[Tapoo6pazoBanue u koHeHcanus. Vcnapenue u kuneHue. AGCOMIOTHAS U OTHOCUTETbHAS
BIIQXKHOCTh BO31yxa. HackllmeHHbIN map. YaenpHas TemioTa mapooOpa3oBaHus. 3aBUCHMOCTh
TEMIIepaTypbl KUIIEHUS OT JaBJICHUSI.

TBépnoe teno. Kpucrammueckue u amopdHbie Tena. AHH30TPOMHUS CBOMCTB KPUCTAIIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBneHue M Kpuctamidzauus. YaenbHas
TeruioTa masneHus. Cyonumarusi.



YpaBHEHHE TEIIOBOTO OanaHca.

TexHudeckre ycTpOWCTBA W TPAKTUYECKOE NPUMEHEHUE: THUTPOMETP M TICHUXPOMETD,
KaJIOpUMETP, TEXHOJIOTHH TIOTYyICHHSI COBPEMEHHBIX MaTEPHAIIOB, B TOM YHCIIC HAHOMATEPHUAJIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX ITAPOB.

Kurienne mpu MOHMKEHHOM JIaBIICHUH.

CriocoObl I3MEpPEHUS BIAKHOCTH.

HaOmoienne HarpeBaHus ¥ IJIaBJICHHS KPUCTALUTMYECKOTO BEIIECTBA.

JleMOHCTpaims KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenne OTHOCUTETHLHOM BIQYKHOCTH BO3IyXa.

Paznen 4. DaekrpoamHnamMuka

Tema 1. Inekmpocmamuka

OnekTpu3aiusi Tel. OJeKTpuueckuil 3apsa. JlBa Buga DIIEKTPUUECKHX 3apsijIoB.
[TpoBOAHMKH, AUDIEKTPUKH U TIOTYIIPOBOJHUKN. 3aKOH COXpPAHEHUS AIEKTPUIECKOTO 3apsi/a.

B3anmopeiicteue  3apsnoB.  3akoH  Kynona. TodeuHBIl  2JIEKTpUYECKMH  3apsii.
Onektpuyeckoe mojie. Hampsok€HHOCTh ANEKTpUYEecKoro Tmojs. [IpuHIMN cymeprno3uiuu
ANEKTPUIECKUX MmoJied. JIMHIN HanpsoKEHHOCTH JIEKTPUUECKOTO TIOJIS.

PaboTa cun anexkrpocraTudeckoro nojst. [lorentman. Pasnocts motenmuanos. [IpoBoaHukm
Y TUDJICKTPUKH B JIEKTPOCTATUUECKOM ToJIe. J[nanekTpudeckas IpOHUIIAEMOCTb.

DnekTpoéMKoCcTh. KoHaeHcaTtop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHCATOpa. JHEprus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAECHCATOP, KOMUPOBAIHHBIN
armapar, CTpyHHBIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmMoelicTBre Ha’IeKTPU30BAHHBIX TEJl.

DIIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 31EKTPOCTATUYECKOM MOJIE.

DNeKTpocTaTUYeCKas 3aluTa.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTbD AIEKTPOEMKOCTH IIJIOCKOTO KOHIEHCATOPA OT IUIOLIA/IM IIJIACTUH, PACCTOSHUSA
MEKy HUMH U TU3JIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwtit 31ekmpuveckuii mok. Toxu ¢ paznuunvlx cpeoax

DNEeKTPUYECKUN TOK. YCIIOBHSI CYLLIECTBOBAHUS IEKTPUUYECKOTO TOKa. MICTOUHMKHM TOKa.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i ydacTka 1enu.

DIeKTpUYEeCcKoe CONIPOTHUBJIICHHUE. VYnenbHoe CONPOTUBIIEHUE BEIlIECTBA.
[TocnenoBarenbHOE, NapaIeNIbHOE, CMEIIAHHOE COEIUHEHNE TPOBOTHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH Jlxxoymns—JleHa. MOMIHOCTH SIEKTPUUECKOTO TOKA.

DNEKTPOABMKYILAs CUJla U BHYTPEHHEE COMPOTUBIEHNE UCTOUHUKA TOKa. 3akoH OMa ams
MOJHOU (3aMKHYTOM) 3ekTpuueckoil nenu. KopoTkoe 3ambikaHue.

DNEeKTpOHHAas MPOBOAUMOCTb TBEPABIX METAILIOB. 3aBUCUMOCTb COIPOTUBIICHUSI METAIOB
oT Temneparypbl. CBepXIpOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3EKTPOHHBIX MMYYKOB.



[HonynpoBonnuku. CoOCTBEHHas M HIpPUMECHAas MPOBOJAUMOCTb IOJYIPOBOJIHUKOB.
CaoiictBa p—Nn-nepexona. ITomyrnpoBoiHUKOBbIE IPUOOPBI.

ONeKTpUYeCcKuii TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOJIUTHYECKAS
JUCCOIHAIUS. DIEKTPOJIN3.

OnexTpuueckuil Tok B razax. CaMoCTOATEIbHBINA U HECAMOCTOATEIbHBIN pa3psaa. MoiHusL.
[Ina3zma.

TexHuueckue ycTpoiCTBa U NPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJILTMETP, PEOCTAT,
HUCTOYHUKUA TOKA, DJEKTPOHArpeBaTeibHble NPUOOPBI, 3JIEKTPOOCBETUTENbHbIE PUOOPHI,
TEPMOMETP  CONPOTHBIICHHS, BAKyyMHBIH  JUOJ, TEPMHUCTOPHI ¥  (OTOPE3UCTOPEI,
IIOJIYTIPOBO/IHUKOBBIH 1101, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSHKEHMSL.

3aBUCUMOCTh CONPOTHUBJICHUS IWJIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLIAIN
MONIEPEYHOI0 CEYEHUS U MaTepuaa.

CMeniaHHO€ cOeTMHEHUE TPOBOIHUKOB.

[IpssMoe m3MepeHne HMeKTpOoABMKYIIEeH cuiibl. KOpoTkoe 3aMblKaHHME TraJlbBaHUYECKOIO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTHBIICHUS.

3aBUCHUMOCTb COMPOTHBIICHHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTD AJIEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AYXa.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydeHne cMeIaHHOrO COeTMHEHUS PE3UCTOPOB.

W3mepenne 31eKTpoABHUKYIIEH CHUIIbI MCTOYHHMKA TOKA U €70 BHYTPEHHETO CONPOTHBIICHMSL.

HaGnronenue anexkTponusa.

Me:knpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHsS B 10 Kimacce ocymecTBiseTcs ¢ y4&€ToMm
COJIepXKATENbHbIX MEKIIPEIMETHBIX CBsI3e C KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUHU,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnuvie nouamus, CBA3aHHbIE C M3YYEHHEM METOJOB HAyYHOI'O IIO3HAHUS:
sBJICHHE, HAy4HbIM (akr, rumoresa, (uznyeckas BeIUYMHA, 3aKOH, TEOpUs, HaOIIOIEHHE,
9KCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbIl ypaBHEHUH, JInHEeHHas (yHKIus, napaboia, runepoouia,
uX rpaduku 1 cCBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIUH: CUHYC, KOCUHYC, TAHI€HC, KOTaHI'€HC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M HX IPOEKUUU HA OCH KOOPAMHAT,
CII0)KEHHE BEKTOPOB.

Buonoeusa: mexannueckoe IBUKEHUE B XKUBOW mpupone, 1uddysus, ocMoc, TerniooOMeH
KUBBIX OPraHW3MOB (BHJIbl TEIIONEPEIauH, TEIJIOBOE PABHOBECHUE), DICKTPUUECKUE SIBICHUS B
JKUBOU MIPUPOJIE.

Xumusa: JUCKPETHOE CTPOCHHE BEILECTBA, CTPOECHUE aTOMOB U MOJIEKYJ, MOJIb BEILIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TN, XUAKOCTEH U Ta30B, JIEKTPUYECKHUE
CBOMCTBA METAJUIOB, dJIEKTPOJIUTHUECKAS JUCCOLUALNS, FaIbBaHHUKA.

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

Texnonoeusa: npeoOpazoBaHUE ABMKEHHUH C UCHOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, TMOJIIMIHUKY, HCHOJIb30BAHME 3aKOHA COXPAHEHUS HMMIIylbca B TEXHUKE (pakera,
BOJAOMET W JIpyrue), JBUTaTeNb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOH
XOJIOIMJIBHUK, KOHJUIIMOHEP, TEXHOJIOTUH MOJIyYE€HUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHUCIIE
HAaHOMATEpUAJIIOB, W  HAHOTEXHOJIOTMH,  DJJEKTPOCTAaTHYECKas  3alluTa,  3a3€MJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIM NpHUHTEp, 3JIEKTpOHArpeBareibHbe MPHOOPHI,
AJIEKTPOOCBETUTENbHBIE PUOOPBI, TaJIbBAaHUKA.



11 KJIACC

Pasnen 4. DiiekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctostHHbie MarHuThl. B3anMoneicTBHE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe IOJI€.
Bexrop marauTHOM MHAYKUMK. [IpyHIMI Cyliepno3uiy MarHUTHBIX 1I0JIeHW. JIMHUKM MarHUTHOM
uHaykuu. KapTtrHa nuHui MarHuTHOM MHIYKITUU TIOJIS1 IOCTOSIHHBIX MarHUTOB.

MarnuTtHO€E MoJie MPOBOJHUKA ¢ TOKOM. KapTuHa JIHMHUNA WHIYKIIMHM MAarHUTHOTO TOJIS
JUIMHHOTO HIPSIMOIO NMPOBOJHHKA M 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmnsiT Dpcrena. B3aumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJb U HallpaBlICHUE.

Cuna JlopeHna, e€ wMonayinb M HampaplieHHe. JIBMKeHHE 3apsHKEHHOW YacTHIBl B
OJIHOPOJHOM MarHuTHoM nose. PaGora cunel Jlopenna.

SIBneHue DNEKTPOMAarHUTHOM WHAYKIUHU. [IOTOK BEKTOpa MarHUTHOW WHAYKIUU.
DNEeKTpOABMKYIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpPOMarHUTHON uHykiuu dapanes.

BuxpeBoe snexkTpuueckoe moje. DNEKTPOABMKYIIAs CUIa HHIYKIMM B IPOBOJHHKE,
JBUKYIIEMCS IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM TI0JIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTB. fIBI€HNE CAMOMHAYKIIUU. DJIEKTPOABMKYILAS CUIIA CAMOUHIYKIIUH.

DHeprusi MarHUuTHOTO TIOJISI KaTYIIKH C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckre yCTPOWCTBA W TPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSHHBIC MAarHHUTHI,
AJIEKTPOMArHMTHI, JIEKTPOJBUTATENb, YCKOPUTEIN AIEMEHTAPHBIX YaCTHUILl, NHIYKIUOHHAS [1E€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIJIOHEHHE ANEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JImHMY MHIYKIIMYU MarHUTHOTO TOJIA.

B3anmopeiictBre AByX MPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

JeiictBue cuiibl JIopeHI1a Ha HOHBI 3JIEKTPOJIUTA.

SBneHue AIEKTPOMArHUTHOM UHAYKIIUH.

[IpaBuio Jlenmna.

3aBUCUMOCTD JIEKTPOJABUIKYILEH CUJIbl MHIYKIUU OT CKOPOCTH MU3MEHEHMS] MATHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yyenne MarHuTHOTO MOJIsSE KATYUIKUA C TOKOM.

HccnenoBanue AeCTBUSA MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 31€KTPOMArHUTHOM MHIYKIIMH.

Pazgen 5. Kosieoanust 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHmsle Kojaedanus

Konebarenpnast cuctema. CBoOoaHBIe MexaHWueckue kosebOanusi. [‘apmoHmueckue
konebanus. Ilepuon, dwacrora, ammautyga U (asa koneOanuil. [IpyXMHHBII MasTHUK.
Marematuueckuii MaITHUK. Y paBHEHHE rapMOHUYECKUX Kosebanuii. [IpeBpaiienre sHepruu npu
rapMOHUYECKHUX KOJIeOaHMSIX.

Konebarenpupiit koHTYyp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KOJNEOAHUS B HICATHHOM
KoJeOaTeIbHOM KOHType. AHAJOTUsS MEXIy MEXaHWYeCKUMU H  DIIEKTPOMATHUTHBIMU
konebanusmu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS SHEPTUU B UACATHHOM KOJIeOaTeIbHOM
KOHTYpE.



[IpencraBnenue o 3aTyxaromux KojeOaHMsIX. BBIHYXIeHHbIE MEXaHUYECKUE KoJeOaHHS.
Pe3onanc. Beinyx/1eHHBIE JIEKTPOMAarHUTHBIE KOJIEOaHNUS.

[lepemennbiii TOk. CHHYCOUJAJIbHBIN NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIIPSHKEHHUS.

Tpancdopmarop. IlpousBoacTtBo, mepenadya ¥ TOTPEOIIEHUE 3ICKTPUUECKON SHEPTHH.
DKOJIOTUYECKME PUCKH TpU MPOU3BOJACTBE AJeKTpodHepruu. KynbTypa wucnoiab3oBaHUsS
AJIEKTPOIHEPIHH B MOBCEAHEBHOMN KU3HU.

TexHuuecknue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: JIIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiebaTenbHOW CUCTEMBI (IIPYKUHHBIA WIIM MaTeMaTUYECKUN
MasITHUK).

HaGnronenue 3aryxarommx KojeoaHui.

HccnenoBanue cBOMCTB BBIHYX/IEHHBIX KOJI€OaHUH.

HaGnronenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHhIE KOJIeOaHusl.

OcmwnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKa W HAalpsOKEHUST OT BpPEMEHH) Ul
AJIEKTPOMArHUTHBIX KOJIEOaHUMH.

Pe3onanc mpu mocienoBaTeNIbHOM COEIUHEHUHM PE3UCTOpPAa, KATYIIKU WMHAYKTUBHOCTH H
KOHJIEHCATopa.

Monenb TMHUY 3JIEKTPOIIepelauH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue 3aBUCHMOCTH MEPHO/Ia MaJIbIX KOJIeOaHUM rpy3a Ha HUTU OT JAJIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne TMEpeMEHHOrO0 TOKa B LENM U3 IOCIEIOBATEIbHO COEIMHEHHBIX
KOHJIEHCAaTOpa, KaTyIIKA U pEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE 60IHbL

MexaHn4deckre BOJIHBI, ycloBUs pacnpoctpanenus. [lepuoa. CkopocTh pacnpocTpaHEeHUs
u panuHa BousiHbl. [lomepeunble W mpononbHble BOJHBL. HMHTepdepeHuuss u audpaxius
MEXaHUYECKUX BOJIH.

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

DIEKTPOMAarHUTHbIE BOJIHBI. YCIIOBUS H3JIy4EHHS DJIEKTPOMAarHWTHBIX BOJH. B3anMmHas
opueHTanus Bektopos E, B, V B anekrpomarauTHoi BosiHe. CBOICTBA 21€KTPOMArHUTHBIX BOJIH:
OTpakeHue, MpeJoMiieHHe, noispuzauus, Audpakuus, uHtepepeHius. CKOpoCTb
3IEKTPOMAarHUTHBIX BOJIH.

[IIkaya 31€KTPOMAarHUTHBIX BOJIH. IIprMeHEeHHe 3IEKTPOMArHUTHBIX BOJH B TEXHHUKE U
OBITY.

[IpuHUHMIBI painOCBs3U U TeNEeBUACHUS. Paaronokamnusi.

DNEKTPOMAarHUTHOE 3arps3HEHNUE OKPYKAIOLEH CPEbl.

TexHuueckre yCcTpoilCTBa M MNPAKTUUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
yJIbTPa3BYKOBasl JIMarHOCTHMKAa B TEXHUKE M MEIULMHE, pajap, PaaUONpPUEMHUK, TEJIEBU30p,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTpaHEHUE NOMEPEYHBIX U MPOJIOTIBHBIX BOJIH.

Kone6uomieecs: Teno Kak HCTOYHHK 3BYKa.

HaGnronenue oTpaxeHus U MPEOMIICHUS MEXaHUUECKUX BOJIH.

Habnronenue nnrepdepeHunu u Tuppakiiud MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsA3M TPOMKOCTHM 3BYKAa M BBICOTHI TOHA C aMIUIMTYJOW M YacTOTOU
KoJIe0aHUH.

HccnenoBanue  CBOMCTB  JJIEKTPOMArHUTHBIX — BOJIH:  OTPaXKEHUE, IPEIIOMIICHHE,
noJisipu3anus, 1uppakuus, HHTeppepeHus.



Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmosinHeliHOE paclipoCTpaHEHNUE CBETA B OJIHOPOAHOM cpefie.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.

Otpaxxenue cBeTa. 3aKOHBI OTpakeHUsi cBeTa. IlocTpoeHne H300pakeHUH B IUIOCKOM
3epKaje.

[Ipenomiienne cBeta. 3aKkOHBI TMpeIOMJICHUs cBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomwiienus. llonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yrojg HOJHOrO BHYTPEHHETO
OTpaXKECHHUS.

JHucnepcus cseta. CiioxxHbIi cocTaB Oeoro ceera. Ler.

CoOuparomue W pacceuBaromne JHH3BL. ToHKas nwH3a. DOKYCHOE pacCTOSIHUE U
ONITHYECKasi CHJIa TOHKOW JUH3BL. [locTpoeHne n300pakeHnil B COOMPAIOIINX U PACCEHBAIOIINX
nuH3ax. PopMyia TOHKOW JMH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. Wutepdepenumsi cBera. KorepeHTHbIE HWCTOYHHUKH. Y CIOBUSA
HaOIOCHUST MAKCUMYMOB 1 MUHUMYMOB B UHTEP(HEPEHIIMOHHON KapTUHE OT JBYX CHUH(A3HBIX
KOTE€PEHTHBIX UCTOUHUKOB.

Hudpakuust cera. JluppakuuoHHas pemérka. YcClIoBUE HAOMIOAEHHS TJIaBHBIX
MaKCUMYMOB TIPH MaJIECHUA MOHOXPOMATHYECKOTO CBETA Ha AU(PPAKITMOHHYIO PEIIETKY.

[Tonspuzanusa ceera.

Texnuueckue ycTpoiicTBa M MNpPaKTUYECKOE NIPHMEHEHHE: OYKH, JIyna, (oToamnmapar,
MPOEKIIMOHHBIN armapat, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAS OTNITHKA, TU(PpaKITHOHHAS PeIIETKa,
TIOJISIPOU .

Jlemoncmpayuu

[IpsimonuHeliHOE pacnpoCTpaHEHUE, OTpakKE€HHWE W TMperaomiieHue cBeta. OnTuyueckue
MIPUOOPHI.

[ToniHO€ BHYTpEHHEE OoTpakeHue. Moenb CBETOBOA.

HccnenoBanne cBONWCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIa, TeJIECKOTA.

Hab6mronenue narepdepeHiinu crera.

Ha6mronenue qudpakuum cBeta.

Habmronenue nucniepcun cBera.

[Tonyuenue cniekTpa ¢ HOMOMIBIO PU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIbIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokazaTens IpeIoMIICHUS CTEKIIA.

HccnenoBanue cBoiicTB M300pakeHUI B JTMH3aX.

Habmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNIHAJIBLHOM TEOPUH OTHOCUTEIbHOCTH

['panuibl TPUMEHUMOCTH KJIACCUYECKOM MexaHWkHu. [locTynaTel cnenuanbHON TEOpUH
OTHOCHUTEIIbHOCTH: HHBApHaHTHOCTh MOJYJsl CKOPOCTH CBe€Ta B BaKyyme, NIPUHIUI
OTHOCHTEIBHOCTH DHHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU M COKPAILEHUE JUTUHBI.

DHeprus ¥ UMIYJbC PEISITUBUCTCKOMN YaCTHULIBI.

CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsl TOKOSL.

Pa3nen 7. KBanroBasi pusznka

Tema 1. Dnemenmul kearnmoeoii onmuKu

®ortonsl. ®opmyna [Tnanka cBsi3u 3HEpruM POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIIbC
¢dorona.



OtkpeiTne u wuccaenoBanue Qortodpdexra. Omnbitel  A. I'. CrosneroBa. 3akoHBI
¢dororddekra. Ypasuenue DitHmeitna aus potosddexra. «Kpacuas rpanuna» Gotosdpdexra.

Hasnenue ceera. Onbithl [1. H. Jlebenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckre yCTPOWCTBA M IMPAKTHUYECKOE NPUMEHEHHE: (OTOIIEMEHT, (HOTOTaTUHK,
COJITHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu

®oTo3(hdeKT Ha yCTAaHOBKE ¢ TUHKOBOH IJIACTHHOM.

HccnenmoBanue 3ak0HOB BHENTHETO POTOIPPEKTA.

Ceeroauo.

Conneunas G6artapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesnuro o -yactuil. [lnanerapnas
Mozens aroma. [loctynarel bopa. M3nydenue u norsouieHne GOTOHOB IpU MEPEXOJE aroma ¢
OJIHOTO YPOBHS 3HEPIruM Ha apyroil. Bunel cnektpo. CrieKTp ypoBHEN 3HEPTUH aTOMa BOJOPO/Ia.
BonHoBbIe cBOMcTBa yacTull. BosHel ne bpoinsa. KoprnycKynsspHO-BOJIHOBOW Tyanu3M.
CrioHTaHHOE U BBIHYXJCHHOE U3ITyYCHHUE.
TexHnueckre yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHWE: CIEKTPAJIbHbIM aHaIU3
(criekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens ombiTa Pezepdopna.
Omnpenenenre JJIMHBI BOJHBI J1a3epa.
Habmonenue nuHeHvaTbIX CIEKTPOB U3ITy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol
HaGnronenune nuHeHYaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JOKA3bIBAIOIINE CIOKHOCTh CTPOCHHUS Aipa. OTKpBITHE PaIUOAKTUBHOCTH.
OmnbiTer Pe3epdopaa mo onpeneaeHuIo cocTaBa paauoakTUBHOTO u3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTH Ha >KUBbIE OPraHU3MBI.
OTtkpeITHE TTPOTOHA M HelTpoHa. HykimonHast monens siapa ['elizenoepra—lBanenko. 3apsi
saapa. MaccoBoe uncio sapa. M3zoromnst.
Anbba-pacniag. DJIEKTPOHHBIH M TO3UTPOHHBIA Oera-pacnaza. ['amma-usmydenue. 3aKoH
PaaoOaKTUBHOIO pacraja.

DHeprus cBS3U HyKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.

SAnepublie peakuuu. Jlenenve u cuHTE3 SA€Ep.

SAnepubiii  peaktop. TepmosiaepHbili cuHTE3. [IpoOieMbl W TNEPCIEKTUBBI  SIEPHOM
SHEPreTUKHU. DKOJOTUYECKUE ACTIEKTHI SIAEPHON SHEPreTUKH.

DneMeHTapHble YacTUullbl. OTKPBITHE TO3UTPOHA.

MeTo1b1 HAOMIOAEGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.

OdyHaaMeHTanbHble B3auMoieiicTBusl. EqMHCTBO pusnueckoit KapTUHBI MHpa.

TexHnueckre ycTpoHCTBa M MPaKTUYECKOE NMPUMEHEHHE: AO03UMETp, kKamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TunK MOHM3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpekoB 4acTuil (o TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU

OTaIsl Pa3sBUTHA aCTPOHOMMUHU. HpI/IKHaIlHOG 1 MHUPOBO33PCHUYCCKOC 3HAYCHNUEC aCTPOHOMUHU.
Bupg 3B€31H0T0 HeOa. COSBCSI{I/IH, SAPKHUC 3Bé3,£[LI, IUIAHCTBI, UX BUINMOC IBUKCHUC.



ConneuHas cucrema.

Connue. ConneuHass akTuBHOCTb. McrouHuk sHepruu CosHua u 3BE34. 3BE3NBI, HX
OCHOBHBIE XapaKTEpUCTUKU. /[narpamma «CreKTpaJIbHbIN KJ1acC — CBETUMOCTDY. 3BE3/1bl I1aBHOM
IIOCJIEJOBATEIPHOCTH.  3aBUCHUMOCTh ~ «Macca — CBETMMOCTb» JUIsl  3BE3J  TIJIaBHOU
IocJIeI0BaTeNbHOCTU. BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXOXKAEHUU U 3BoJronn CoJlHIIa U 3BE3/1. DTanbl KU3HU 3BE3L.

Mnneunsiii [Iyts — Hama [Manaktuka. [lonoxenue u nemwxenne Connua B ['anaktuke. Tumst
rajiakTuk. PanmoranakTuku u kBasapsl. YEpHbIE ABIPHI B siipax rajJakTUK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa06na. Pa3Oeranue ranaxtuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3imydeHue.

MacurabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmronenuss HEBOOPYKEHHBIM TJIa30M C HCHOJB30BAaHUEM KOMITBIOTEPHBIX MPUIIOKEHUN
JUI OTIPEJIeNIEHUs TOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IH
CeBepHOTo NoyImapus U sipKue 3BE3]IBL.

Ha6nronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.

Oo0o01maruiee NOBTOPEHNE

Ponp ¢u3umku M acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMUECKOW, COIMATBHOU W
3THYECKOH cepax IesTeTbHOCTH YeI0BEKa, POJIb U MECTO (PU3UKHU U ACTPOHOMHH B COBPEMEHHOMU
HayyHOM KapTHHE MHpa, pojib (uU3MUeckod Teopun B (OPMUPOBAHUU MPEACTABICHUN O
¢buznueckoil KapTUHE MUpa, MECTO (U3NYECKON KapTUHBI MHpa B OOLIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O MIPUPO/IE.

Me:knpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 06a3oBoro ypoBHsS B 11 Kjmacce OCymeCTBISIETCS C Y4ETOM
COJIepXKATENbHBIX MEKIIPEIMETHBIX CBsI3e € KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUHU,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnuvie nouamus, CBA3aHHbIE C M3YYEHHEM METOJOB HAy4HOI'O IO3HAHUS:
SIBJICHUE, Hay4dHbId (akT, rumnore3a, (u3nyeckas BeIUMYMHA, 3aKOH, TEOPHs, HaOIIOACHHE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHUH, TPUTOHOMETpUYECKUE (DYHKIUHU: CHUHYC,
KOCHUHYC, TaHIE€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IIPOEKLUH Ha OCHU KOOPJMHAT, CJIOKEHHE BEKTOPOB, NPOU3BOJAHBIE 3JIEMEHTAapHBIX (DYHKLHUH,
MIPU3HAKY [IOJJ00US TPEYTOJIbHUKOB, OTPEAEICHUE IIOLAAN IUNIOCKUX GUryp U 00bEMa Tell.

Buonoeus: anekrpuueckue sBICHUS B )KUBOU IPUPOJE, KojeOaTeabHbIe IBUKEHUS B )KUBON
IIPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOM NPUPOJE, ACUCTBUE paJliallii Ha )KUBBIE OPraHU3MBI.

Xumusa: CTpOEHHME aTOMOB W MOJIEKYJ, KpHUCTAJUIMYeCKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKY, CIIEKTPAIbHbBIN aHaIN3.

l'eocpaghus: MarHuTHBIE MONIOCAa 3€MJIM, 3aJI€KW MArHUTHBIX PYyJ, (GoTochEMKA 3eMHOU

MOBEPXHOCTH, MPEICKA3aHUE 3EMIICTPSCCHUIA.

Texnonozus: TMHUAY 3JEKTpoOIIEpeay, FeHepaTop MEPEMEHHOr0 TOKa, 3JIEKTPOABUTATENb, MHIyKIIMOHHAS
medb, panmap, pamguoONpHEMHUK, TENEBU30p, aHTeHHA, TenepoH, CBU-medyp, NpPOEKIMOHHBIA ammmapar,
BOJIOKOHHAsI ON'THKA, COTHEYHAast OaTapes..



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUSA

OcBoenne ydebHOTO Tpenmera «Du3nMka» Ha ypOBHE CpeIHETro OOIIero oOpa3oBaHWMS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIMIMX  JIMYHOCTHBIX,
MCTAIIPCAMCETHBIX U IPCAMETHBIX O6pa30BaTeJII>HI>IX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHS y4eOHOro mpenMera «Du3uKka» JOKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHCHTAlMH, IMO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IMPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHOM JICATEIHHOCTH, B TOM YHCIIC B YaCTH:

1) rpaskIaHCKOro BOCIUTAHHUS:

COPMHUPOBAHHOCTh ~ TPAKIAHCKOW TO3WIHMM  OOydJaromerocs Kak aKTHBHOTO H
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPAJTUIAOHHBIX OOMEYCTIOBEYCCKIX TYMAHUCTHUYSCKAX M JIEMOKPATHUYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATECIHLHOCTh B WHTEpECax TPakJIaHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIILHON OpraHU3aIliH;

YMEHHUE B3aMMOJICHCTBOBATh C CONMAIBHBIMH HHCTUTYTaMH B COOTBETCTBHH C UX
(GYHKIUSMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTAPHOU 1 BOJIOHTEPCKOH JIEATEILHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHHUSI:

c(hOopMUPOBAaHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAaPCTBEHHBIM CHMBOJIaM, IOCTIDKEHHSIM pPOCCHHCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIICHUBATH CUTYAIIMIO U IIPUHIUMATH OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha
MOPabHO-HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ICSITEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IIOCTPOCHUE YCTOWYUBOTO OYAyILEro;

4)3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOro BOCIIUTAHUS:

MHTEpEC K pa3inyHbIM chepaM mpodeccHoHAIBHON IS TEILHOCTH, B TOM YUCIIC CBSI3aHHBIM
¢ (u3MKOW M TEXHHKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP Oyaymieil mpodeccun u
pealn30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa3oBaHHUIO U caM000pa3oBaHHIO B obOjacTu (U3MKH Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3KOJIOrHYECKOr0 BOCIIUTAHUS .

c(OpPMUPOBAHHOCTh IKOJIOTHMYECKON KYIbTYphI, OCO3HAaHHE TIJI00ATHLHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;

TUTAHUPOBAHUE U OCYILIECTBICHHUE JICCTBHI B OKPY>KaIOIIEH cpelie Ha OCHOBE 3HAHUS IeTei
YCTOWYHBOTO Pa3BUTHS YEIIOBEUECTBA;

pacimupeHue OmbITa JEATEIBHOCTH DKOJIOTUYECKOW HAIMpaBIIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:



c(OPMHUPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3HUECKON HAYKH;

0CO3HAHME LIEHHOCTH HAYYHOU NIEATETbHOCTH, TOTOBHOCTh B IPOIIECCe M3YUEHUS (PU3HKH
OCYIIECTBIISTH MPOEKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh MHANBUIYAILHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

ITo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIe IeiicTBUSA
Ba3oBble 1oruyeckue aeicTBUA:

CaMOCTOSITENIbHO (DOPMYIHPOBATh M aKTyaIH3HUpOBaTh MNpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIENATH IIeNTU IS TEIHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUHU UX TOCTHIKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IMTPOTHBOPEUHS B PACCMAaTPUBAEMBIX (DU3UUYECKHX SIBIICHUSIX;

pa3padaTbIBaTh IUIaH pemIeHHs MPOoOIeMBl ¢ yUETOM aHaJIN3a UMEIOIINXCS MAaTePHATIBHBIX U
HEMaTepPHaJIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JEATEIBHOCTH, OIICHWBATh COOTBETCTBUE DPE3YJIHTATOB IIEJISIM,
OIICHUBATh PUCKH MOCIIEICTBUH e TETHLHOCTH,

KOOPAMHUPOBAaTh M BHIMOJHATH pPabOTy B YCIOBUSAX pPEaTbHOTO, BHUPTYAIBHOTO W
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE TP PEIICHUH )KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciaenoBaresbcKue AelicTBUS:

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIIOUEBBIMU TIOHATHSAMH W METOJaMHU (PH3UYECKOU
HayKH;

BJIQJICTh HABBIKAMHU Y4EOHO-UCCIIEIOBATEIBLCKOW U MPOCKTHOM JEATEILHOCTH B OOJIACTH
(GU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY METOOB pPEIIeHUs 3a71a4d
(U3NIECKOTO COAEPIKaHMs, MPUMEHEHHIO PA3IMYHBIX METOIOB TIO3HAHMS,

BIIQJICTh BUIAMHU JIESATEIHHOCTH TIO IOJYYCHHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIHH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JINYHBIX YICOHBIX CUTYAIIHSIX, B TOM YHCJIC TPH CO3IaHUH
Y4€OHBIX MPOEKTOB B 001aCTH (PU3HKH;

BBISIBJISITh TIPUYMHHO-CJICIICTBCHHBIC CBSI3M M aKTyaJW3UpOBaTh 3a/ady, BBIJIBHUIaTh
THIIOTE3Y €€ PelICHHUs, HAXOAUTh apIYMEHTBI JUIs I0Ka3aTeIbCTBA CBOMX YTBEPIKICHHM, 3a/1aBaTh
napamMeTpbl U KPUTEPHUU PEIICHUS;

aHAJM3UPOBAThH MOJYYCHHBIC B XOJIC PEIICHHS 33]]a4l PE3yJIbTaThl, KPUTHYECKU OI[CHUBATh
UX JOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBHUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/1a4H B 00Pa30BaTEIbHON IESITEIBHOCTH, B TOM
YHCIIC IPH U3YUYCHUU (PHU3UKHY;

JIaBaTh OIICHKY HOBBIM CHTYAaIlUsIM, OIICHUBATh TIPHOOPETEHHBIH OTIBIT,

yYMETh TIEPEHOCUTh 3HAHUS 10 (PU3UKE B MPAKTHUYECKYIO 00J1aCTh )KU3HECITEIIBHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIACTEIH;

BBIJIBUTAaTh HOBBIC UJIEH, TIpeIaraTh OPUTHHATBHBIE TOIXO bl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undopmanueii:

BIIJIETh HABBIKAMU MOJy4eHHUs WH(pOpManuu (GU3NIECKOTO COAEPKAHUS U3 UCTOYHUKOB
pasHbBIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBIATH IOUCK, aHajdM3, CHCTEMaTU3alUI0 U
MHTEPIPETAINI0 HHPOPMAITIH Pa3INYHbIX BUIOB U (HOPM MpEACTaBICHHUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMAIINH;

MCIOJIb30BaTh CPeACcTBa MHPOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 3a/1ad c coOmtofeHueM TpeboBaHUi
SPrOHOMMKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHus, MPAaBOBbIX M ATHUYECKHX
HOPM, HOpM HH(POPMAITMOHHON 6€3011aCHOCTH;



CO3/1aBaTh TEKCThl (PU3MYECKOTO COACpKAaHMSA B PA3IUYHBIX QopMmarax ¢ y4éTom
Ha3Ha4YeHUs HHPOPMALIMH U LIEJIEBOH ayIMTOPUH, BEIOUPAst ONTUMAIIbHYIO (POpMY IIPECTaBICHHUS
Y BU3yaJIU3alUU.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe y4eOHbIe JelCTBUSA:

OCYIIECTBIISTH OOIIEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOU JIEATEILHOCTH;

pacrno3HaBaTh NPEANOCHUIKY KOH(IMKTHBIX CUTYallUi U CMAr4aTh KOHQIUKTHL;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOXO TOYKY 3pPEHHsI C HCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

[IOHUMAaTh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAJIbHON padOThI;

BBIOMpATh TEMAaTUKy U METOJAbl COBMECTHBIX IEMCTBHM C y4yé€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEN KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHUAMATh I€JIM COBMECTHOM JEATENBHOCTH, OPraHU30BBIBaTh M KOOPAUHUPOBATH
JNEUCTBHS 10 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHMCTBUMN, pacpeaeATh POJIA C yY4ETOM MHEHUN
Y4aCTHUKOB, 00CYXJaTh pe3ylIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KaY€CTBO CBOETO BKJIA/Ja U KaXKJIOTO Y4aCTHHKAa KOMaH/bl B OOIIMNA pe3yabTaT
0 pa3paboOTaHHBIM KPUTEPHUSIM;

IpeJIaraTb HOBBIE MPOEKTHI, OLEHWBATh WJAECH C NMO3WIHWH HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh IO3UTHBHOE CTPATErMYECKOE TOBEACHHE B Pa3IMYHBIX CHUTYalHUsX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBEpPCaJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanms:

CaMOCTOSITEIPHO OCYIIECTBJIATh IMO3HABATEIBHYIO NEATEIHHOCTh B 00JacCTH (PU3UKH U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIPHO COCTABJIATh TUIAH PEIICHUs Pacu€THBIX M KAdyeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TMIPAKTUYECKOH paboThl ¢ Y4ETOM HMEKOIIMUXCS PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JaBaTh OIEHKY HOBBIM CUTYaIHSIM;

paciIupsaTh paMKH y4eOHOTO IIPeIMETa Ha OCHOBE JIMUYHBIX MPEANIOYTCHUN;

JIeNaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
perieHue;

OIIEHUBATDH MPUOOPETEHHBIN OIIBIT;

CrocoOCcTBOBATH (POPMHUPOBAHUIO U MTPOSBICHUIO IPYIUIIUU B 007acTU (PU3HKH, TOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLIMOHAJIbHbII HHTEJVIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTHBBI B JESTEIBHOCTH, OIICHHBATH
COOTBETCTBHUE PE3YJIbTATOB IEJISM;

BIIIETh HABBIKAMU MMO3HABATEIHHON peIeKCHUU KaKk 0CO3HAHUS COBEPILIAEMbIX IEHCTBUN U
MBICIUTENbHBIX MPOLECCOB, UX PE3YIHTATOB U OCHOBAHUI;

WCIOJIb30BaTh MPHUEMBI peIeKCHU ISl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIIeHUs;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHIXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JEATEIbHOCTH;

MIPUHUMATh ce0sl, MTOHUMAasi CBOU HEJJOCTATKU U JOCTOUHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B mporecce n0oCTIKEHUS TUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPAMMEI IO (PU3UKE IS
YPOBHSI CpeHEero 00IIero oopasoBaHusi y 0OydyarolUXCs COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUIEKT, IPeanoiaraiomuii chopMUPOBAHHOCTD:



CaMOCO3HAHUS, BKJIIOYAIOIIEr0 COCOOHOCTh MOHMMATh CBOE SMOLIMOHAIBHOE COCTOSHHE,
BHJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ceO€;

CaMOPETYIMPOBAHNS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, yMEHHE IPUHUMATh OTBETCTBEHHOCTh
3a cBOE MOBENICHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAIBHBIM H3MEHEHUSM U TPOSIBIIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMHU, BKJIIOYAIOMICH CTPEMJICHHE K JOCTIKEHHUIO LENH U YCIexy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBAThH UCXOIS M3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh TMOHMMATh 3MOIIMOHAIBFHOE COCTOSHUE JPYTHUX,
YUUTBIBATH €TO MPH OCYIIECTBICHUH OOLICHNUS, CIIOCOOHOCTH K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAIBHBIX HABBIKOB, BKJIFOUAIOMIMX CIIOCOOHOCTH BBICTPAWBATh OTHOUICHUS C JIPYTHMHU
JOABMU, 3200 THTHCS, IPOSBIISITH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K konny obOyuenus B 10 kiacce npeiMeTHble pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHPOBAHHOCTh Y OOYUYaAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MpHMEpax pojib U MecTO (U3UKH B (POPMHPOBAHUH COBPEMEHHOI
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
eATEIILHOCTH JIFOJIEH;

YUUTBHIBATh IPAHULIBI IPUMEHEHHUS U3YUEHHBIX (U3NYECKUX MOJIENel: MaTepHraibHas TOUKa,
MHEepLHaNbHas CUCTeMa OTcuéTa, abCOMIOTHO TBEPIOE TENO, WICANbHBIN ra3, MOJEINU CTPOEHUS
ra3oB, JKUJKOCTEH U TBEPIBIX TeJl, TOUCUHBIM AIEKTPUUECKUHN 3apsj IPU pelIeHud (PU3NIECKUX
3az1a4;

pacro3HaBaTh (DU3UYECKUE SBJICHUS (TPOIECChI) U OOBICHATH WX HA OCHOBE 3aKOHOB
MEXAaHHUKH, MOJEKYJIIPHO-KMHETHYECKOM TEOPHHM CTPOCHHUS BEHIECTBA U DIEKTPOIUHAMMKU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE NPAMOJMHENHOE [JBIM)KEHUE, CBOOOJHOE NaJeHUe Tell,
JBYDKEHUE 110 OKPYKHOCTH, HHEPLUS, B3aUMOIEHCTBHE Tel, U Py3usi, OpOyHOBCKOE ABUKEHHUE,
CTPOEHHUE KUAKOCTEH U TBEPABIX Tell, U3MEHEHUEe 00bEMaA Tell IpU HarpeBaHUM (OXJIAXKICHHUH),
TEIUIOBOE PAaBHOBECHE, HCIAPEHUE, KOHACHCALMs, IUIABJIICHUE, KPUCTAJUIM3ALMs, KUIICHHE,
BJIQXKHOCTB BO3/yXa, TOBBIIIECHUE IAaBICHUS a3a IIPU €0 HarpEBaHUU B 3aKPBITOM COCYJIE, CBS3b
MEXAY MapaMeTpaMH COCTOSIHMS ra3a B M30IpoLEccax, NIEKTPU3alus Tell, B3aUMOJACHCTBUE
3aps0B;

ONMCBIBATh MEXAaHUYECKOE ABMIKEHHE, UCIOJb3ysd (U3UUYECKUE BEIMYMHBI: KOOPAMUHATA,
IIyTh, NEPEMEILECHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CWJIA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHIMalbHas SHEPrus, MexaHudeckas paboTa, MeXaHHYecKas MOIIHOCTb; IpHU
ONMCAHUM MPABUIIBHO TPAKTOBATh (U3NUECKUN CMBICI HCHOJb3YEMbIX BEJIMUUH, UX 0003HAYEHUS
U eIMHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME TAHHYIO (PU3MUECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMY;

ONMCHIBATh W3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBICHMS, MCIOIb3Ys
¢u3nyeckue BeNWYMHBL: JaBJICHME Ta3a, TeMIeparypa, CpelHss KHHETHYecKas SHEeprus
Xa0TUYECKOTO JIBUYKEHHUS MOJIEKYJ, CpPEOHEKBaJApaTU4Has CKOPOCTb MOJEKYN, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3Heprus, pabora rasza, K03()(UIUEHT MOJE3HOTO AECUCTBUS TEIJIOBOTO
JIBUTATelIs; IPU ONMMCAHUM MTPABUIILHO TPAKTOBATh (PU3MUYECKHUI CMBICIT UCIIOJIb3YEMBIX BEIUYHH,
ux OoOO3HAUeHMs] W €IUHMIBI, HAXOJIUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (HU3UYECKYIO
BEJIMYMHY C JPYTHMH BEJIMYMHAM;

OTMCHIBATh M3YyYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE SIBICHUS
(mporieccsl), UCHOB3YS (PU3UUECKUE BEITUUMHBL: AIIEKTPUUYECKUN 3apsijl, SJIEKTPUYECKOE IOJIE,
HanpspKEHHOCTh  IMOJIA, MOTEHIMAJ, pa3HOCTh IOTEHLUAIOB; IPU OINHUCAHUM IPaBUIBHO
TPAaKTOBaTh (PU3MUYECKHH CMBICT MCIIOJIb3YEMBIX BEIMYMH, WX O0O003HAUEHUS M EIUHHULIBL
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (U3NYECKYIO BEIMUUHY C APYTMMU BETHUUHAMU;



aHATM3UPOBATh (PU3MUYECKHE TMPOLECCHl M SIBICHHS, UCIONB3YS (U3NUYECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BceMHpHOro TtsaroreHus, |, Il u 11l 3akonsl HploToHa, 3akOH coxpaHeHUs
MEXaHUYECKOM 3HEPruH, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHLUII CYNEPIIO3ULIUU CUII, TIPUHLIUIT
paBHONPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJEKYIIPHO-KUHETUUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEAHEH KHHETHMYECKOW 3HEPIMU TEIUIOBOIO JIBUYKEHHS
MOJIEKYJ C a0CONIOTHON TeMIIepaTypoid, MEepBBIH 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3aps/a, 3akoH KynoHa, mpu 3TOM pa3inyarh CIIOBECHYIO (OPMYITHPOBKY 3aKOHA,
€ro MaTeMaTU4eCcKoe BBIPAKEHHE U YCIOBUS (TpaHHIIbI, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MTPUHITUIBI ACHCTBUS MAIlIMH, TPUOOPOB M TEXHHUECKUX YCTPOUCTB;
pa3iauyaTth yCIOBHS UX O€30M1aCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHON KU3HU;

BBITIOJTHATh JKCIIEPUMEHTHI O HCCIENOBAHHIO (DM3WYECKUX SBICHUA W TPOIECCOB C
UCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpeHui, Mpu 3ToM  (HOpMyIupoBaTh
npobieMy/3agady u TUIIOTE3y YIEOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyn0BaHus, IPOBOAUTE ONBIT U (POPMYJINPOBATH BHIBOJbI;

OCYILIECTBIISITh NpPAMbIE M KOCBEHHbIE H3MEpEHUs (U3NYECKUX BEIUYMH, HPHU OSTOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEPEHHs U HCHOJb30BaTh HM3BECTHBIE METOJbI OLIEHKU
MIOTPEIIHOCTEN U3MEPEHU;

HCCIIEI0BATh 3aBUCUMOCTH MEX Ay (PU3NUECKUMH BEJIMYMHAMHU C UCIIOJIb30BAHUEM IPSIMBIX
M3MEpEeHul, NpU 3TOM KOHCTPYMpPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yJbTAaThl IOIY4YEHHOM
3aBUCHUMOCTHU (PU3NYECKUX BEIUUMH B BUE TaOIUIl U TpadUKOB, Ae7aTh BHIBOJBI 10 pe3yJbTaTaM
UCCIIEIOBAHUS;

coOnrofaTh mpaBuia Oe30MacHOro Tpyda HpU TMPOBEACHUU HCCIEIOBaHUN B paMKax
y4eOHOTO0 SKCIIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JIEATENbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYI0BAHHUS;

pemaTb pacy€THbBIE 3aJauyd C SBHO 3aJaHHOM (U3MYECKOM MOJENbI0, MCIOJb3Ys
(Gu3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJa4dl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIAENATh (DU3MUYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE Uil €€ pelIeHus,
IIPOBOJIUTH PAcU€Thl U OLIEHUBATh PEAIbHOCTh MOJyYEHHOTO 3HauUeHUs (PU3UUECKON BEJINYHHBI,

pelaTh KaueCTBEHHbIE 3a/a4M: BBICTPAMBATh JIOTMYECKH HENPOTHBOPEUUBYIO LEMOYKY
paccykJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJIb30BaTh MPH PELICHUH YU€OHbIX 337a4 COBPEMEHHbIE HH(DOPMAIIMIOHHBIE TEXHOJIOTUH
IUIl TIOUCKA, CTPYKTYPUPOBAaHMs, HWHTEPIpETallMd M HpPEJCTaBICHUA Y4eOHOW M Hay4yHO-
HOMYJIAPHON HH(POPMALIUY, TOJIyYEHHOHN U3 Pa3InYHbIX HCTOYHUKOB, KpUTUYECKH aHATU3UPOBATh
0JIy4aeMytro HH(OpMaIuio;

IPUBOANTH IPUMEPHI BKJIAZA POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(U3MKOB B pa3BUTHE
HayKH, 0ObSICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUH;

UCIOJIb30BATh TEOPETUUYECKHE 3HAHU 110 (PU3MKE B MOBCETHEBHOM XKU3HU 7151 00eCIeueHUs
0€3011aCHOCTH MpHU OOpALIEHUH ¢ IPUOOPAMHU U TEXHUUECKUMH YCTPOHCTBAMH, Ul COXPAHEHUS
3JI0POBbsI U COOJIFOJIEHHS HOPM 3KOJIOTHYECKOTO MTOBE/ICHUS B OKPYKAIOLIEH Cpe/ie;

paloTath B rpyIIie ¢ BHIIOJIHEHUEM Pa3IMUHBIX COLUAIBHBIX POJICH, MIIaHUPOBATh PAOOTY
IPYIIBbl, palMOHAIBLHO paclpenesiiaTh O0O0f3aHHOCTH W IJJAaHUPOBATh JEATENbHOCTb B
HECTaHJAPTHBIX CUTYallUsX, aJEKBAaTHO OLEHMBATH BKJAJ] KaXKJIOTO W3 YYAaCTHUKOB TPYMIHBI B
peleHre paccMaTpuBaeMOi POOIEMBI.

K xoniy obyuenus B 11 kJacce rnpeIMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh c(QOPMUPOBAHHOCTH y OOYUAIOIIMXCSl YMEHHIA:

J€MOHCTPUPOBATh Ha MPHUMEPax Pojb U MeCTO (U3UKU B (POPMHUPOBAHMH COBPEMEHHOM
HAay4YHOM KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKM M TEXHOJIOTHMi, B MPAKTUYECKOM
JeATeNbHOCTH JIIOJIEH, IeJIOCTHOCTh U €AMHCTBO (PU3MUECKON KapTUHBI MUPA;



YUUTBIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3MUECKUX MOJENCH: TOYCUHBIN
ANEKTPUYECKUH 3apsi]l, Iyd CBETa, TOUCUHBIN HCTOYHHK CBETA, SIJICPHASI MOICIIb aTOMa, HYKJIOHHAs
MOJIeNTb AaTOMHOTO sI/Ipa MPH pelieHn: (PU3NIeCKUX 3a1a4;

pacmo3HaBaTh (U3NYECKUE SBICHUS (IIPOIECCHI) U OOBICHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOIMHAMUKH M KBAaHTOBOU (DM3HMKU: AJIEKTpUYECKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JICUCTBUS TOKA, B3aUMOJICMCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAas
WHIYKIUS, ACHUCTBME MArHUTHOTO TMOJs Ha MPOBOAHUK C TOKOM U JBWXKYIIUHCSA 3apsf,
AJIEKTPOMArHUTHBIC KOJIEOAHUSI ¥ BOJIHBI, IPSIMOJIMHEMHOE pAaCIPOCTPAHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHuus, AUPpakius U TOJSIpU3AIMS CBETa, AUCIEPCHUs CBETA,
doToanekrpudeckuii 3pdekt (GoTodrPdeKT), CBeTOBOE JaBlICHUE, BOSHUKHOBEHUE JIMHEHIATOTO
CIEKTpa aToMa BOJOPO/ia, ECTECTBEHHAS] U UCKYCCTBEHHAS PaJIMOAKTHBHOCTD;

OTIMCHIBATh M3YUEHHBIE CBOWCTBA BEIIECTBA (DJICKTPUYECKUE, MArHUTHBIC, ONTHYECKUE,
ANEKTPUUECKYIO MPOBOJUMOCTD PA3JIMUHBIX CPENl) U DJIECKTPOMATHUTHBIC SIBJICHUS (TIPOIECCHI),
UCTIONB3Ysl (PU3UYECKHME BEIMYMHBL: JJICKTPUYECKHM 3apsiji, CHja TOKa, OJJIEKTPUUECKOE
HaIpsDKEHUE, AIEKTPUIECKOE CONMPOTHRICHUE, PAa3HOCTh MOTEHIIMAJIOB, JIEKTPOIBIKYIIAS CHUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cwia JlopeHia, WHIYKTUBHOCTh
KaTYIIKWA, SHEPTUsl DJIEKTPUUYECKOTO0 MU MArHUTHOTO TIOJICHM, MEpPHOoJ M 4YacToTa KojeOaHWil B
KoJIeOaTeIbHOM KOHTYpE, 3apsij W CHJIa TOKa B MPOIECCe TaPMOHUYECKHUX SJIEKTPOMArHUTHBIX
KoJieOaHuH, (POKYCHOE pPACCTOSHHUE W ONTHYECKas CUja JIMH3BI, TPHU OMHCAHUHU TMPABHIBHO
TPaKkTOBaTh (DU3MYECKUN CMBICT HCIOJB3YeMbIX BEIWYWH, WX OOO3HAYCHHS] W EIUHUIIBI,
yYKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BETMUUHY C IPYTUMHU BEIMUYNHAMU;

OTNMCBHIBATh HW3YYCHHBIC KBAHTOBBIE SIBICHWS W TMPOIECCH, HCIONB3yd (PU3MUECKHE
BEJIMYUHBI: CKOPOCTh DJJIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa, DHEPTUS W
UMITyJIbC (OTOHA, TMEPUOJ TOoJIypacmazia, SHEPIHs CBSI3W ATOMHBIX SAEp, NPU ONHCAHUU
MPaBWJIBHO TPAaKTOBaTh (DU3MUECKUN CMBICH HCIOJIB3YeMbIX BEJIMYMH, MX OOO3HAYEHUS U
€IMHULIbI, YKa3bIBaThb (OPMYIbI, CBS3bIBAIOUINE JAHHYIO (U3UYECKYIO BEJIWYUHY C JPYTUMH
BEJTMYMHAMH, BBIUUCIISTH 3HAU€HUE (PU3NYECKON BETUUNHBL;

aHAJIM3UPOBATh (PU3UYECKUE MPOLECChl U SBICHUS, HCMOJIb3ysd (PU3NYECKHE 3aKOHBI U
OpUHOUNBL:  3akoH Owa, 3aKkOHBI MOCJEAOBATENBHOTO M MAPAIENBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoynas—JleHna, 3akoH  9JEKTPOMAarHUTHOM  MHAYKIUH, 3aKOH
MPSIMOJIMHEIHOTO PACIPOCTPAaHEHUs CBETAa, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHe DiHIITeHA 111 HoTOdIPeKTa, 3aKOH COXPAHEHUS SHEPTUH, 3aKOH COXPAHECHHUS
UMITYJIbCa, 3aKOH COXPaHEHUs AJIEKTPUYECKOTO 3apsja, 3aKOH COXPaHEHHUS MAacCOBOIO YHCIIA,
nocTynatel bopa, 3akOH paJMOAKTUBHOIO pacmaja, MpU 3TOM Pa3lMyaTh CIOBECHYIO
(GbOpMyIUPOBKY 3aKOHa, €ro MaTeMaTHYecKOe BbIPaKEHHWE M YCIOBUA (TpaHUIbI, 00JIacTH)
MPUMEHUMOCTH;

OTIPEJIeNIATh HAMpPAaBJICHUE BEKTOpPAa WHAYKIIUM MArHUTHOTO TOJIS MPOBOJHUKA C TOKOM,
cwiibl Amrnepa u cuisl JlopeHiia;

CTPOUTH M OIUCHIBATH N300paKeHHE, CO3/1aBaeMOE IIIOCKUM 3€PKaJIOM, TOHKOH TUH301;

BBITIOJIHATh JKCHEPUMEHTHI IO HCCIEAOBAHUIO (DU3MYECKUX SIBICHHUH U MPOLIECCOB C
UCIOJIb30BAHMEM TPSAMBIX W KOCBEHHBIX HU3MEpEHHWil: mpu 3ToM  (opMynupoBaTh
mpo0ieMy/3aady v THIIOTE3Y YUeOHOTO AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 TIPEIOKEHHOTO
00opynoBaHus, TIPOBOUTE OTBIT U (POPMYIUPOBATH BHIBOIBI;

OCYILIECTBIISITh TPSAMBIE M KOCBEHHbIE M3MEpPEHUs (GU3NYECKUX BEITUYHMH, MPH STOM
BBIOMpATh ONTUMANbHBIA CHOCOO W3MEpPEeHUs M HCIOJIb30BaTh W3BECTHBIE METOIBI OIICHKH
MOrPELTHOCTEN U3MEPEHNI;

HCCIIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEIMYUH C UCTIOIB30BAHUEM MPSIMBIX U3MEPEHHUIA:
MPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3ylbTAThl MOJTYUYEHHON 3aBUCHUMOCTH
(Gu3MYecKUX BEIWYMH B BHUAE TaOMUIl M TpauKOB, [eNaTh BBIBOJABI 1O pe3yiabTaTaMm
HCCIeA0BaHUS;



coOmoarhk mnpaBuia O€30HacHOTO TpyAa IpH IMPOBEICHUU HCCIEAOBAaHMA B paMKax
y4eOHOTO OKCHEPUMEHTa, Y4eOHO-MCCIEAOBATEIbCKOM UM TMPOEKTHOW JEATENIBHOCTH C
MCIOJIb30BAHNEM M3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBAHUS;

pemaTh pacuy€THBIE 3aaydl C SBHO 33JaHHOM (U3UYECKOM MOJENbI0, HCIOIb3YS
¢u3nvecKkre 3aKOHbI U MPUHLUIIBIL, HA OCHOBE aHAJM3a YCIOBHS 33Jaull BHIOUPATh (PH3HUECKYIO
MOJIeNb, BBIIENATH (DU3MYECKHE BEIMYMHBI U (OPMYIBI, HEOOXOAMMBIC ISl €€ pelieHHs,
IIpOBOAUTH paC‘IéTI)I 1 OICHHUBATH PCAJIBHOCTD IMOJTYYCHHOI'O 3HAYCHHA (1)H3HqCCKOfI BCIINYNHBI,

peiiaThb KaduCCTBCHHBLIC 3aJladr: BBICTPAMBATL JIOTHYCCKHW HCIIPOTHBOPCUYHMBYIO LCIIOYKY
pacCy>XKJIeHUM ¢ OMOPO HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHNUS,

HCII0JI30BATh IpH PCUHICHUN y‘-I€6HI)IX 3ala4 COBPCMCHHBIC I/IH(i)OpMaIII/IOHHI)Ie TEXHOJIOTUHU
IUISL TIOWCKA, CTPYKTYPHPOBAHMS, HWHTEPIPETAMH M NPEICTABICHUA Y4eOHOW W HAy4dHO-
HOHy.]'IprHOﬁ I/IH(l)OpMaHI/II/I, HOHy‘IGHHOﬁ U3 pa3JIMYHbIX HCTOYHUKOB, KPUTUYCCKHU aHAJIU3UPOBATH
MOJIy4aeMy10 HH(POPMAIHIO;

OOBSACHATH MPUHIIMIIBI ACWCTBUS MAILIMH, IPUOOPOB M TEXHUYECKUX YCTPOICTB, pa3inyarh
yCIIOBHUS UX 0€30IaCHOTO UCIOJIB30BaHUs B IOBCETHEBHON KU3HU;

MIPUBOJIUTh MPUMEPHI BKIAJA POCCHUMCKUX U 3apyOeKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOLIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUl;

HCII0JIB30BAaTh TCOPETUUCCKHUEC 3HAHM S T10 @HSHKG B HOBCG}IHGBHOﬁ KHU3HU OJI1 oOecrieueHus
0€30MacHOCTH U OOpAaIEHUH ¢ MPUOOPAMU M TEXHUYECKHUMH YCTPOMCTBAMM, JIJIsI COXPaHEHUS
3/10pOBbSI U COOMIOICHUS HOPM SKOJIOTMYECKOTO TOBEICHUS B OKpYXKarouleil cpeze;

paboTaTh B rpyIIe C BHIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IIIaHUPOBATh paboOTy
rpynmsl, panyuoOHAJIbHO pacCcnpeacisaThb 00sI3aHHOCTH U IUIaHUPOBATh  ACATCIIBHOCTL B
HCCTAHJAPTHBIX CUTyalUAX, aJ€KBATHO OICHHMBATH BKJIAJ KaXXAOTO M3 YYACTHUKOB I'PYIIIBI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.
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