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1.IMIOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma o (pu3MKK Ha YPOBEHHb CPEAHETO 00IIero oopazoBaHUS s
oOyuaronuxcst  10-11 kmaccoB MBOY  «Coserckass CIHI Nely paspaborana B
COOTBETCTBHUH C TPEOOBAHUSMHU:

@enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 o0pa3oBaHuu B
Poccutickon @enepaum» ¢ ;

npukaza MunnpocBenienust ot 17.05.2012 Ne 413 «O6  yTBepkaeHUH
(denepanbHOrO TOCYJAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIApPTa CpPEIHEro
o01ero oOpazoBanus» (¢ u3meHeHusimu Ha 12 asrycra 2022 roaa);

npukaza MunnpocBemenuss ot 18.05.2023 Ne 370 «O06 yTBepxkJIeHUU
denepanbHOit 00pa30BaTEILHON MPOrPaMMBl OCHOBHOT'O OOIIIETO 00Pa30BaHUS»;
npukaza Munnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxknenunn [lopsiaka
OpraHM3allM U OCYILLIECTBIECHUS 00pa30BaTEIbHON AESATEIbHOCTU 110 OCHOBHBIM

o01eo0pa3oBaTebHBIM ~ IIpOrpaMmMaM  —  00pa3oBaTeNIbHBIM  IIporpaMmmam
HA4aJbHOTO 0OILEro, OCHOBHOTO OOILEro U CPEeAHEro 0011ero o0pazoBaHus»;
CII 2.4.3648-20 «CaHuTapHO-3MHIEMHOJIOTUIECKUE TpeOOBaHMS K

OpraHu3alusIiM BOCIIUTAHUA M OOYy4YEHUSs, OTAbIXa U O3J0POBJICHUS ACTeH U
MOJIOZICKIY, YTBEPKIECHHBIX TOCTAHOBJICHUEM TJIABHOTO CAHWTAPHOTO Bpada OT
28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «' urnennyeckne HOpPMAaTUBBI H  TpeOOBaHUSA K
oOecrieyeHn0 0e30nacHOCTH U (M) OEe3BPEIHOCTH JIA YesioBeKa (HaKTOpOB
Cpenbl OOMTaHUS», YTBEPIKICHHBIX MOCTAHOBJICHUEM TJABHOTO CAaHUTAPHOTO
Bpaua ot 28.01.2021 Ne 2;

KOHIICTIIIMU SKOJIOTUYECKOT0 00pa30BaHus B CUCTEME OOIIero 00pa3oBaHus;
KOHIIENIIMA y4eOHoro mnpeamera «Dusnka B Poccuiickoni ®Penepanuu,
YTBEpKJISHHOU perieHrneM koyuteruu Munnpocemienus ot 03.12.2019;
y4eOHOro IjlaHa ydeOHOro IlaHa  CpelHero  olmiero oOpa3oBaHUsS
yTBepxkaeHHoro mnpukazoM MBOY « Coserckast CII Nel» ot 30.08.2023 Ne
186 «O06 yTBepkKII€eHUU OCHOBHBIX 00Pa30BaTEIBHBIX MPOTPAMM);

MOJIOKEHUST 0 PabOYMX MporpaMMax y4eOHBIX MPEIMETOB, YUEOHBIX KypcOB (B
TOM YHCJIE BHEYPOYHOW ACSITEIBHOCTH), YICOHBIX MOIYJIEH B COOTBETCTBHH C
tpeboBanusimMu OI'OC u DPOIl HayaabHOrO O0OIIET0, OCHOBHOTO OOIIEro M
cpeanero oo6miero oopazoBanusi B MBOVY « CoBerckas CILINely;

dbenepanpHOil pabouell mporpaMmbl CpeaHEro oOIero oOpa3oBaHUsT IO
yaeOHOMY mipeameTy « Dusukay.

[Iporpamma 1o ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHErO OOIIEro

oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMI K pe3ysbTaTam
OCBOCHHMSI OCHOBHOH 00pa3oBaTeNbHON Mporpammsl, npeactaBieHHbx B OI'OC
COO, a Takxke ¢ yudéroMm enepaibHON pabodeil mporpaMMbl BOCHUTAHUSA U
KOHIENIMK TpenofaBaHus ydeOHoro npeamera «dusuka» B 00pa3oBaTelbHBIX
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Opra"u3anusx Poccniickon denepanum, pean3yIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHpa oOyuarommuxcs 10-11 kmaccoB mnpu
oOy4eHHH UX (u3MKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxonaa. I[Iporpamma mo ¢usmke coorBercTByeT TpeboBanmsm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTam
OoOy4eHHMs, a TaKXKE YUYUTHIBAET HEOOXOAMMOCTb pealh3allii MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4Ye€OHBIMH MpeaMeTramMu. B Hel
OTIPEJIEIISIIOTCS OCHOBHBIE LIETM M3Yy4eHHs] (U3UKUH HAa YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHusl, TIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (PU3HMKHU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (GU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e cozepkaHue ydeOHOTo npeaMera « Pu3nkay 1o rogam oOy4eHHs..

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BBICTyNas B
KayecTBe y4eOHOTo MpeAMETa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu# 00 okpy»katoieM mupe. LLkonpHbIN Kype (U3UKH — cUCTEMOOOpa3yoInii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PHU3NYECKHE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbusnyeckoir reorpadueir uW actpoHomued. Mcmonb3oBaHME M aKTHBHOE
OpUMeHeHue (U3NYECKUX 3HAaHMM  Ompenenser Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIyYEHHUSI HOBBIX MAaTe€pHalioB C 3a/JlaHHBIMU CBOMCTBAMHU M APYTHX.
N3yyenne (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMHUpOBAHME €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa oOyyaroluxcs, B (OPMUPOBAHHWE YMEHUH NPUMEHSTh
HAyYHBI METOJI O3HAHMSI IIPU BBINOJIHEHUU UMH YUEOHBIX UCCIIEIOBAHUIA.

B ocHOBy kypca (usnku i ypOBHS CpeaHEero ooOiiero oOpa3oBaHUS
MOJIOKEH pAd UACH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUS.

Hoes yenocmnocmu. B coOTBETCTBUHM C HEM Kypc SBISIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX paslienoB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (U3UKU
0o0beIMHEH BOKpPYT (¢u3nyeckux Teopuil. Benymum B Kypce sBIseTcs
(dbopMupOBaHUE MPENCTAaBICHUN O CTPYKTYpHBIX YPOBHSIX MaTe€puH, BEIIECTBE U
noJIe.



Hoea eymanumapusayuu. EE peanuzanus mTpeanoyiaraeT HCHOJIb30BaHUE
TYMaHUTAPHOTO TOTCHIMANa (PU3NYECKON HAYKH, OCMBICICHUE CBS3H Pa3BUTHS
bu3uKn ¢ pa3BUTHEM OOImeCTBa, a TakkKe C MHPOBO33PEHUCCKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TIpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usukum mpeamonaraer
3HAKOMCTBO C ITUPOKUM KPYIOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
W3YUYCHHBIX TEOPUM U 3aKOHOB.

Hoes oxonocuzayuu peamuszyercs TOCPEJICTBOM BBEJEHUS DIIEMEHTOB
COJIepKaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke 00CYX ICHUS
po6JieM palOHAIBHOTO MPUPOIONIOIH30BAHMS U HKOJIOTHYECKOM 0€30IacHOCTH.

CrepXHEBBIMHU JJIEMEHTaMH Kypca (U3UKH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHus SBISIOTCS (u3ndeckue Teopuu (hopMHUpOBaHUE MPEACTaBICHUN O
CTPYKTYypE MOCTPOCHUSI (PUZUUECKON TEOPUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
INPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSAX O TPHUPOAE, TpaHMIIAX
MPUMEHUMOCTH TEOPUH, /I ONUCAaHWUS €CTECTBCHHO-HAYYHBIX SIBICHUUA U
MIPOIIECCOB).

CUCTeMHO-eSTEeILHOCTHBIN TIOJIX0/T B Kypce (DM3UKU peain3yeTcsl MPexke
BCEro 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jns  GazoBoro ypoBHS Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPaTKOBPEMEHHBIX OSKCICPUMEHTOB M JIA0OPAaTOPHBIX PadoT,
KOTOpBIE B IporpamMme 1o (pusnke oObeIMHEHBI B OOIIMH CIMCOK YYCHHUYECKUX
MpaKTUYeCKux padoT. BrifeneHne B yka3aHHOM MepedyHe J1abopaTopHBIX pador,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIACTCS Yy4YaCTHUKAMU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
OocHallleHus kaOunera ¢Qusuku. Ilpm »>TOM oOecreunBaercs OBIAACHUE
OOyYaroNMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE M3MEPEHUs, HUCCIIECIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MIPEIOKEHHBIX THITOTES.

Bonbimoe BHUMaHWE yAENACTCS PEHICHUIO PAcYETHBIX W KAaYeCTBEHHBIX
3amad. [Ipy 3TOM 119 pacUETHBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJlaHHOMN (DU3UIECKON MOJIEIBIO, TTO3BOJISIONINE IPUMEHSITh N3YUEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK M WHTETpUpys 3HAHUS W3
pa3HBIX pasaeioB. J[s KauyeCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a/aHHs Ha
OOBSICHEHHE TPOTECKaHUS (PU3MUECKHX SBJICHWH M IPOIIECCOB B OKPYKAIOIICH
KU3HH, TpeOyromue BBIOOpa (U3UYECKOW MOACNU IS CUTYyalld MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepHalbHO-
TEXHUYECKOMY OOECIIEUeHHUI0 Y4YeOHOTO Iipoliecca 0a30BbI ypOBEHb Kypca



(bu3MKN Ha YPOBHE CpeIHEro o0LIero 00pa3oBaHus TOKEH U3yUaThCs B YCIOBUSIX
IpPEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIAa. B kaOuHeTre (U3MKK TODKHO OBITH
HEeoOXoauMoOe J1labopaTopHOE OO0OpYAOBAHHME JJi BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opyI0oBaHUE.

JlemoHcTpanimoHHOEe  000OpyAoBaHHe (OPMHUPYETCSI B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTHU M OOECHEYMBAET IOCTAHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMW H  MPOILIECCOB, OMIUPUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHI.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYEHHYECKUX NPAKTUYECKUX paldoT
dopMupyeTcss B BUJE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEUMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. TemaTHueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUSL JIOJKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
MCITOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX NPHOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMU LIENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (opMHpOBaHHE HUHTEpeCa M CTPEMJICHHS OOYyYaroIIMXCS K Hay4dHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAy4YHOI'O MHPOBO33PEHHS KaK pe3ysibTaTa HU3y4eHHUs
OCHOB CTPOCHHMSI MaTepuu U (pyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHUW OOBACHATH SBJICHHUS C  HCIOJb30BaHUEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIbCTB;

e (opMHpOBaHHE MpPEACTABICHUN O ponu (U3UKU AJs Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA.

JlocTikeHne 3TUX 1elield oOecrneunBaeTcsl peleHueM CIeAYIOIUX 3aa4y B

npoIriecce u3yueHus Kypca (U3uKu Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:

e TMpHOOpETEHHE CHUCTEMBI 3HaAHUU 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYAST MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, DBJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (dopMupoBaHHE YMEHMA NPUMEHATh TEOPETUYECKUE 3HAHUS IS
oObsicCHeHUS (PHU3WYECKUX SBICHUW B TPUPOAEC U IS TPUHATHUSA
MMPAKTUYECKUX PELICHUH B IIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3IUYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3a1ad, MNOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS M IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHalW3a W HHTepIpeTanuu UHGOpMaIHH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHM NJIsl Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yuenne ¢usuku (06a30BbII ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
oOpazoBanus orBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B HeleN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpamMmmMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOD
poBeNEeHUsT J1a0OpaTOpPHBIX pPAbOT M OMNBITOB C YYETOM HHIWMBHYaTbHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



2.1INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS INPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

OcBoenue yueOHOro mnpenmera «®Pu3nMka» HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS YUeOHOro npeaMera «Pu3nKa» T0IKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOLIECCE PEaTr3alii OCHOBHBIX HAIPaBICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEUETOBEYECKUX TIyMaHUCTUUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TI'PakKIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3aIliy;

YMEHHE B3aMMOJICMCTBOBATH C COLIMAILHBIMU HHCTUTYTaMH B COOTBETCTBUU C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJOHTEPCKOMN AEATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPakIaHCKOH UICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH, B TOM YHCJIC B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOYAs ICTETUKY HAYYHOTO TBOPYECTBA,
NpUCYILIEro (pU3nYecKoil HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI00AIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HAHUS LEeJIed YyCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

paclIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus: (QU3MKA  OCYLIECTBISATh  IPOEKTHYID M HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUYATIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBaTh ¥  BBHIMIOJNHATH pabOTy B  YCJIOBHUSX  PEaTbHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIIOYEBBIMU TOHSATUSIMH M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS,;

BJIaJICTh BHJIAMHU JICATEILHOCTH II0 TIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3Y €€ PpEeIICHHsS, HaXOJIUTh apryMEHTHI JJI JI0Ka3aTeIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
JKM3HEIEITCIIFHOCTH;

yMETh HHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTei;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJIeTh HaBBIKAMH IOJYYCHHS HMHGOpPMAIUA (PU3MUECKOTO COAEpKaHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHUN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEp)KaHHMS B Pa3IMUHBIX (opmaTax C
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:
OCYUIECTBJISATh OOIIEHHME Ha Yypokax (HU3MKM W BO BHE-ypPOUYHOU
NEesATEIbHOCTH;



pacrmo3HaBaTh MPEANOCBUIKA KOH(DIUKTHBIX CUTyallMd W CMAr4aTh
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIECTBA KOMAHIHONW M WHAWBUIYaTbHOM
padoThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBUH C Y4ETOM O0OIIUX
MHTEPECOB M BOZMOKHOCTEH KaXkJJ0T0O WieHa KOJJICKTHBA,;

OpUHUMATh LEIHM  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJAMHUPOBATh JEUCTBUS TO €€ MOCTMXKEHHUIO: COCTABIIATH IUIAH JIEHCTBUI,
pacmpenenartb poid ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYKIaTh PE3yJIbTAThI
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOr0 y4YacTHHMKAa KOMaHIbI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeqjaraTh HOBBIE TPOEKTHI, OICHUBATh HAECH C TO3UIMH HOBH3HBHI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOATENILHO OCYIIECTBIISTh MO3HABATEIIbHYIO NESITEIIbHOCTh B 00JACcTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3aJ1a4, TUTaH BBIMOJHEHUS MMPAKTUUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM;

pacuupsATh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JeaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(GbU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIUsIM, BHOCHUTb KOPPEKTHUBBI B NESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISIM;

BJIaJICTh ~ HaBBIKAMU  TIO3HABATEIBLHOM  peduiekcuM  KakK  OCO3HAHHUS
COBEpIIAEMbIX JICMCTBUM M MBICIUTENBHBIX TMPOIECCOB, HMX pe3yJbTaTOB U
OCHOBaHUIM;



WCITIOJIB30BATh MPUEMBI peIICKCUU ISl OLICHKU CUTYaIllH, BEIOOpa BEPHOTO
pEIICHMST;

yMETh OIIEHWBAaTh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYrUX HA OMIHOKH.

B mpouecce qocTKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3uKe IS YPOBHS CpEIHEro o0Iero oOpa3oBaHUs Yy OOydaroUIuXcs
COBEpLICHCTBYETCS HIMOIIMOHATBHBIN UHTEJIEKT, MpeAnoararonmii
Cc(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAPABICHUS PA3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHON C(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUs, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTIKEHUIO e U
yCcrexy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TPH OCYIIECTBICHWHU OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYyTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K koniry obyuenuss B 10 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApPTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YYUTHIBATh TPAHMIBI TPUMEHEHHUS M3YyYCHHBIX (U3UYECKUX MOJCINICH:
MaTepualibHas TOYKa, MHEpIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPAOE TEINO,
WJICAIIBHBIN T'a3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3a1ad;



pacno3HaBaTh (PU3NYECKHUE SBICHUS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJIeHWE TeJ, IBWIXKEHHWE 10 OKPY>XHOCTHU, HHEpIIHS,
B3aumojencTeue Ten, 1uddysus, OpOyHOBCKOE IBMKEHHE, CTPOEHHUE KUIKOCTEH
¥ TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TIPH HAarpeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, UCIAPEHHE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHE JABICHUS ra3a Mpy €ro HarpeBaHUM B 3aKPHITOM
COCylle, CBSI3b MEXKIYy IapaMeTpamMu COCTOSIHMS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Ysl (DU3UYECKHE BEIWYUHBI:
KOOpAMHATa, MyTh, MEpPEMElIEHHUEe, CKOPOCTb, YCKOpPEHHE, macca Teja, cuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUHUAIbHAS SHEPIUsl, MEXaHU4YecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHMS M €IUHUIIBI,
HaXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUMHY C JAPYTUMU
BEJIMYMHAMU;

ONMUCHIBATh H3YyUYECHHBIE TEIUUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIMYUHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPrys XaOTHYECKOTO JBIKCHUS MOJIEKYJ, CpeAHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOO (PUIIMEHT TMONEe3HOTO JCUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUN CMBICT HCHOJIB3YEMbIX BEIWYUH, HX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAuTh (GOPMYJIbl, CBSA3BIBAIONIUE JTAHHYIO
(hU3MYECKYIO BETMYUHY C APYTUMHU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJIeHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD MMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy ONUCAHUM TPABWIBHO TPAKTOBATh (DUBUYECKUM CMBICT HCIOJIb3YEeMbIX
BEJIMYMH, UX OO0O3HAYEHMs] W EJIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (U3UYECKYIO BEJTUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHAM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIB3YsS (PU3MUECKHE
3aKOHBI W TIPUHIIUIIBI: 3aKOH BceMupHOTro Tarotenus, |, 11 u Il 3akonsr HetoToHA,
3aKOH COXPaHEHUs] MEXAaHMYECKOW DHEPruu, 3aKOH COXPAHEHHUsS UMITYJIbCa,
MPUHIUN CYNEPHO3UIUA CHJI, TPUHIIUIT PABHOINPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKON PHEPryuu TEIIOBOTO JIBUKEHHUS MOJIEKYII C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIIEKTPUYECKOro 3apsiga, 3akoH KyioHa, mpu 3TOM pasidyaTh CJIOBECHYIO



(GOpMyYTHUPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE U yCJIOBUS (TPAHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
bopMyIMpPOBATH BHIBO/IBI,

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUSI (PUBHUECKUX BEIUYUH, TIPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUS W HCIOJIb30BaTh H3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHMUIA;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIY  (U3MUYECKUMH  BEJIMYMHAMH  C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(buKcupoBaTh pe3yJIbTaThl IMOJYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIUYMH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-UCCIIEIOBATEILCKOH W IMPOECKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
o0opyIoBaHUS;

pemarh pacuéTHble 3aJa4dl C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCIOBHS 3aJ1a4u
BBIOMpATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3MUECKUE BEIHMYUHBI U (HOPMYIIBI,
HEOOXOMMbIC JIsI €€ pEeIICHUs, MPOBOJUTh Pacdy€Thl U OLICHUBATH PEabHOCTh
MOJIYYE€HHOT0 3HaueHUsI GU3NIECKON BEJIMUUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTMUYECKU HENPOTUBOPEUUBYIO
LEMOYKY PACCYKIECHHI C OMOpOM Ha HM3Yy4YEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJB30BaTh  TMPU  pPEIICHWH  y4eOHBIX  3ajJad  COBPEMECHHBIC
WH(POpPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTydaeMy 0 HH(HOPMAIIHIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HaAyKU, OOBSCHEHHE IMPOIECCOB OKPYKAIOIIErO0 MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3WKE B MOBCEIHEBHOW >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPOWCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEAE;

paboTaTh B TIpyNNe C BBINOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh PpaldOTy TPYIBI, pPalMOHATIBLHO pacHpeiesTh O00S3aHHOCTH U
IJIAHUPOBATh JACATECIHHOCTh B HECTAHAAPTHBIX CUTYyalUaX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB T'PYIINbBI B PEHICHUE pacCMaTPUBAEMON MPOOJIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHBIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTHUHBI MHpA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOJAEH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYECKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO sipa MpU PEIIeHUU (HPU3NYECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aHMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUs, JACHCTBHE MArHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIMWUCS 3apsii, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE PAacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudecknii 3¢dexT (hoTodrddheKT), cBeTOBOS AaBiIeHNUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMKUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOAUMOCTh  pPA3IUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ys (PU3HUYECKUE BEIIUYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIAA CHUJIa, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJsi, cwia Awmiepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTYIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIed, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B IMpolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CUjla JIMH3bI, MPU ONHUCAHWHM TPABUIBLHO TPAKTOBATh (hHU3UYECKUIN
CMBICIT HCIIOJIb3YEMBIX BEIMYMH, WX OOO3HAYCHHWS W EIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIWYUHY C JAPYTHEMH
BEJIMYMHAMU;



OMUCHIBATh HW3YUYECHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3MYecKue BEJIMYMHBI: CKOPOCTh DJJEKTPOMATHUTHBIX BOJIH, JJWHA BOJHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (OTOHA, IEPUO TOTypaclaaa, SHEPTUs CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTNE JIAaHHYI0 (U3WYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHia, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEHMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUHU, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOr0 3apsja, 3aKOH COXPAaHEHHUSI MAacCOBOIO 4HCia, MocTynaTel bopa,
3aKOH PaIMOAKTHUBHOI'O pacmnaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBHUS (TpaHUIlbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENATh HAIIPABICHHE BEKTOPA MHAYKIIMM MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CuJIbl Amnepa u cuibl JIopeHna;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHI: TPH 3TOM
dbopmympoBaTh TpobiieMy/3aady ¢ THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyJIMpPOBATH BHIBOJIHI,

OCYIIECTBJISITh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS U WMCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIHOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3ynbTaThl MOJTYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BUIC TAOJUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U MPOEKTHOU
JESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U J1IAOOPATOPHOTO
000pyIOBaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3aJlauu



BBIOMpaTh (PU3UUECKYIO MOJECIb, BBIACIATh (DU3UYCCKHE BEITUYHHBI B (DOPMYIIHI,
HEOOXOUMBIC JUIS e€ PEIICHHUs, MPOBOIUTH PAcUEThl M OIICHWBATH PEaTbHOCTH
MIOJTyYEHHOTO 3HAUYCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATH JIOTHUYECKU HEPOTUBOPEUHBYIO
IIETMIOYKY PAaCCYyXJICHUI C OMOpOW HAa WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPHUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTABJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOM WH(POPMAIIUH, TTOTYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOTy4aeMyH0 HH()OPMAIIHIO;

OOBSCHATh TPHUHIMIIBI JEHCTBUS MAaIIUH, NPUOOPOB M TEXHUYCCKHX
YCTPOWCTB, Pa3inyarh YCIOBUS MX 0€30MaCHOTO MCIOJIh30BAHUS B IMMOBCEIHEBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOC)KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B MOBCEAHCBHOW JKU3HH
I obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPY KAIOLIEH CPEJIE;

paboTaTh B TpYyIIC C BBIIOJHCHHEM pPa3JIMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPyNIbl, pPANMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYyAIMsIX, aJcKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIBI B PEIICHUE PAaCCMaTPHBACMON TIPOOJIEMBI.

3.COAEP) KAHUE OBYUEHUSA
10 KVIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOI'0 O3HAHUA

®usuka — Hayka o npupozae. HayuHble MeTOIbl NO3HAHUS OKPYKAIOLIETO
Mupa. Ponb JKCliepuMeHTa M TEOPUM B MPOLECCE TMO3HAHUS MPUPOJBIL.
DKCHEpUMEHT B (PUBHKE.

MonenupoBanue (HU3MYECKUX SBICHUNM W TIporieccoB. HayuHbie THUIIOTE3HI.
duznyueckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u mMecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpA, B PAKTUYECKOU IEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu



AHanoroBele W IUGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[lepemenienne, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHE MaTE€pUaJbHOW TOYKH, MX MPOEKIMU Ha OCU CHUCTEMBI KOOpPIWHAT.
CnoxeHue nepeMenieHnil u CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHEWHOE IBrkKeHue. I'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U IEPEMENICHUs
MaTepUaAIbHOW TOYKHA OT BPEMEHH.

CBoOoHOE TazieHre. Y CKOpeHHe CBOOOIHOTO MaiCHUSI.

KpuBonmHenHoe  nBMKEHHE. JIBMKEHHE  MATEpUAIIBHOM  TOYKHA IO
OKPYHOCTH C IMTOCTOSHHOM IO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEUHAS
ckopocth. [lepuon u vacrora oOpamienus. LleHTpocTpeMHUTEIbHOE YCKOPEHUE.

TexHuyeckne yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBI>KCHUE CHAPSIOB, LICTIHbIC U PEMEHHBIC MEepeIayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenue aBukeHUs Tena, OpPOIIEHHOrO MOJ YIioM K TOPU30HTY M
TOPU30HTANIBHO.

N3mepenne ycKopeHusi CBOOOIHOTO ITaICHHMS.

HamnpagieHnue CKOpOCTH TIPHU ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydeHne HEPaBHOMEPHOTO ABMIKEHHUS C IETbIO OINpe/eeHNUs MIHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MNYTSIMHU, MPONJACHHBIMU TEIOM 3a
MoCJe0BaTeIbHbIE paBHbIE MPOMEKYTKU BPEMEHH TMPU PaBHOYCKOPEHHOM
JBW)KCHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenune nBuKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunuun  otHocutTenbHOCTH  ['anmunesd. IlepBweii  3axkoH  HeroToHa.
NHepunalibHbIE CUCTEMBI OTCUETA.



Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoit 3akon HeroToHa
JUI MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA /11 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tskectu. llepBas kKocMmudeckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, cCKoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHUsl CKOJIBKEHUS U criia TpeHus mokos. Koaddurment Tpenus.
Cuita conpOTUBIIEHUS NPU IBU>)KEHUU TEJa B AKUIKOCTH WUIIN Ta3e.

[TocTynarenbHOE U BpalliaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJlbl OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcnoBug
paBHOBECHUS TBEPAOIO TeJIA.

TexHuyeckrue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MOIIIUITHUKH,
JB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuu.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoi 3akoH HeroToHa.

N3mepenue cuil.

CrnoxxeHue cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AeOpMalluu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U AJCHNUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBust paBHOBECHUS TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yuyenue ABMKEeHUs1 OpycKa 1Mo HAKJIOHHOW MJIOCKOCTH.

WccnenoBanre 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
PE3UHOBOM 00pasIie, OT ux aehopMaIium.

HccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpallCHUS.

Tema 3. 3aKkonbl coXpaneHus 6 MexaHuKe

NmMnynbec MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbec cUllbl U U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUS UMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PaboTa crinl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKON SHEPTHM.

[ToTeHunanbHas SHEPrusl. [ToTeHuuanbHas SHEPTHs yIpyro
nedbopmupoBaHHOW — mpyxkuHbl.  [loTeHIManpHas  SHEpPrUs Tela  BOJIU3U
MTOBEPXHOCTH 3€MJIH.



[loTeHmmanbHBIE W HENOTSHIIMAIBHBIC  CHJIBL CBsi3b  paboOTHI
HEMOTECHIIMAIBHBIX CUJI C M3MEHEHHUEM MEXaHMYECKON JHEPruM CHUCTEMBI TEll.
3aKOH COXpaHEHUs MEXAaHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA W MPAKTUUECKOE MPUMEHEHHE: BOIOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCa.

PeakTuBHOE IBIKCHHE.

[Tepexoa MOTEHIMATBHON YHEPTUA B KUHETHYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanre CBsI3M pabOThI CHUJIBI ¢ U3MEHEHUEM MEXaHHMYECKON YHEPTUH
TeJla Ha MPUMEPE PACTIKEHUSI PE3UHOBOTO KTy Ta.

Pazgea 3. MosexkyasipHas pu3uKa 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwkeHue. Jduddysusa. Xapaktep ABUKEHUS H
B3aMMOJECUCTBUS YacTULl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KXUIKOCTEU H
TBEPJBIX TE U OOBSCHEHHE CBOMCTB BEIIeCTBa HA OCHOBE 3THX Mojeleid. Macca u
pa3mepsl Mosnekyll. KonndectBo BemectBa. [locTosiHHas ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana temmneparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HUACAbHOrO rasza. AOCOJIOTHas TemIieparypa Kak mepa
CpeIHEN KWHETHYECKOM HSHEpPruu TEIUIOBOTO JBM)KEHMS dacTtul] rasa. lllkama
temneparyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MeHnaeneesa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe mpencTaBiIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0bapa.

TexHuueckue yCTpPOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAlOIIME TUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJI OpTaHUYECKUX COECIUHEHUN.

OnpIThl 10 U PYy3UN )KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onsita llTepHa.



OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXKMOJIEKYJIISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, WILTIOCTPUPYIOIIasi IPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUTIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS HACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHAaTe HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHaMuueckass cucremMa. BHYTpeHHSs SHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KomnuecTBo TemnoTsl u pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[lonarue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh PO1IeCCOB B MPUPO/IE.

TeroBpie  mammbbl.  [IpUHIUNBL ~ OEWCTBUS — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBaHust SHEPrUM B TEIJIOBBIX MaimuHax. Kodp¢uiMeHT moie3Horo
nericTBus TeruioBod MmammHbl. [{ukn KapHo um ero ko3pduuImMeHT MOIe3HOTO
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruu Teja MPH COBEPIICHUU PAOOTHI: BBIIET
npoOkK u3 OyTHUIKM MOJ JCHUCTBUEM CXXATOro BO3JyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUAECOJEMOHCTPALINS).

N3meHeHne BHYyTpEHHEW SHEpTUM (TeMIiepaTyphl) Teja Npy Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOWHBI, JBUTATENISI BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopmuvie padbomul

N3mepenne yaenbHou TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoovt



[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachllmieHHbId map. YaelbHas TemioTra
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT JABJICHHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpucrtamuioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBieHue u
KpUCTaJUTM3aIus. Y IeTbHasl TeroTa miaBieHus. Cyoaumanusi.

VYpaBHeHUE TEMIOBOTO OaaHca.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJYyYSHHUS] COBPEMEHHBIX MaTe€pUasoOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX NapOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

Crioco0bl U3MEpPEHUS BIaKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIECHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

M3mepeHne OTHOCUTENBHOM BIaXKHOCTH BO3/1yXa.

Paznen 4. JiaekrpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OnekTpu3auus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3aumoperictBue 3apsiaoB. 3akoH Kynona. TodeuHblil 31€KTpUYECKU 3apsi.
Onektpuueckoe mosne. Hanpsok€HHOCTh — 3nekTpuueckoro mnojs.  [IpuHiun
CYIIEPIIO3ULIUM BJICKTPUUYECKUX TOJIEH. JIMHUM HanpsKEHHOCTH AJIEKTPUUYECKOTO
TIOJISL.

Pabora cun  anekrpocratudeckoro  mosis.  Ilorenuwman.  Pa3HocTh
MOTEeHIUANOB. [IpOBOAHMKM W JOMIJNEKTPUKA B BJEKTPOCTATUYECKOM TIOJIE.
JnanexTpruyueckas IpOHUIAEMOCTb.

OnekTpoéMKocTh. KoHnaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHAEHCAToPa.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: DJIIEKTPOCKOIL,
IEKTPOMETP, DJIEKTPOCTaTHUECKas 3allluTa, 3a3eMJICHHE DJICKTPOIPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEJI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.



[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3mepeHne 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [I0CTOSITHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 y9acTKa LETH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBIICHUE BEIECTBA.
ITocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Pabora nanekrpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

OJIEKTPOABMKYILIAsI CHUJIa U BHYTPEHHEE COINPOTUBICHHE HMCTOYHUKA TOKAa.
3akon Oma /i1 OJTHOM (3aMKHYTOM) 3JieKTpuueckon 1enu. Kopotkoe 3ambikaHue.

ONEeKTpOHHAas  MPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX TyYKOB.

ITonynpoBOIHUKHY. CobOcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. IlomynpoBogHIKOBBIE TPUOOPHI.

DONeKTpUYeCcKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS JUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUUECKHIT TOK B raszax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pazpsaa. Monunus. [lna3zma.

TexHudeckue YCTpPOWCTBA U IIPAKTUYECKOE IIPUMEHEHHE. aMIIEpMETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTPOBOAHUKOBBIN U0, ralbBaHUKA.

Jlemoncmpayuu

N3mMepeHune CHIIbl TOKa U HANPSIKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MNPOBOAHUKOB OT JIJIUHBI,
IJIOIA/IN TIOTIEPEYHOTO CEYEHUS M MaTepuania.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIeKTpOABWKYIIEH cuiibl. KopoTkoe 3amMblkaHue
raJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTh CONIPOTHUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.



[TpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsia M IPOBOJAUMOCTD BO31yXa.

OOHOCTOPOHHSS MPOBOJAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydyeHne cMEIaHHOTO COETUHEHMS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHWKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue 3nexTpoiausa.

MexnpeaMeTHbIe CBSI3H

Nzyuenne kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIIecTBISIETCS C
y4ETOM COAEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMd MaTE€MaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUU.

Meowcnpeomemnole nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (hakT, runoresa, (punueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3BMEPEHHE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JMHEWHas (OyHKIMS,
napabona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX IPOEKIIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMXKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH M
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJIOB, BJIEKTPOJMTUYECKAS UCCOLMAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JABHKEHUM C UCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpEeHUs B TEXHUKE, MOJIIMITHUKK, HCIOJb30BaHUE 3aKOHA COXpaHEHUs
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTUE), JIBUraTeb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
IOJIyYEHUs] COBPEMEHHBIX MAaTepuaioB, B TOM YKCIE€ HAaHOMAaTEpUaJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIM MPUHTED, AIEKTPOHArPEeBATEIbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBAHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaAMMKA
Tema 3. Maznummnoe noje. I1eKmMpoOMAZHUMHAA UHOYKYUA



[locTossHHBIE ~ MarHuThl.  B3aumMomeMCTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYKIUU. KapTuHa NMHUNA MarHUTHON
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIMH
MAarHATHOTO TOJIS JUIMHHOTO IPSMOIO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeiicTBrue npoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAYJIb U HaIIPaBJICHUE.

Cuna Jlopenua, e€ Monyib M HanpaBlIeHKE. /[BHKEeHNE 3apsHKEHHONW YaCTULIB
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
UHAYKIUU. OJEKTPOABIKYLIAs Cuila HWHAYKIUH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe 3leKTpUYECKOE TOJIe. ODJEKTPOABWKYINAA CUla WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAYyKTUBHOCTb.  SIBIGHME CAMOMHIYKUMH. OJIEKTPOABMXKYILAS CHJIA
CaMOUHYKLIMH.

OHEPrust MAarHUTHOTO IO KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIC
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUTATEIb, YCKOPUTEIN DIEMEHTapHBIX
4aCTHUL, MHIYyKIIMOHHAS I1EYb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHAM MHAYKIMYA MarHUTHOTO MOJIA.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

Jenctue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME 3IIEKTPOMAarHUTHON MHIYKIUH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABHKYIIEH CHIBI MHAYKIMU OT CKOPOCTH W3MEHEHUS
MAarHATHOTO MOTOKA.

SIBieHrEe CaMOMHTYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

M3ydeHre MarHuTHOTO IOJIA KaTYIIKH C TOKOM.

HccnenoBanne neMCTBUSI NOCTOSSHHOTO MarHWTa Ha PaMKy C TOKOM.



HCCHGI{OB&HI/IG SABJICHHA BHGKTpOMaFHHTHOﬁ HHAYKIWH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmMpOMAZHUNIHbIE KOJ1€0AHUSA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHME  KOJEOAHUA.
["apmonnueckue xonebanus. Ilepuoxa, wactota, ammumryaa u (aza kojaeOaHU.
[IpyXuHHBIN MasgTHUK. MareMaTU4YECKUHA MASTHUK. YPaBHEHHE TAPMOHHYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCaTbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AIIEKTPOMArHUTHBIMU KoneOanusiMu. @Dopmyna TomcoHa. 3aKoH COXpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aryxaronmx KojieOaHUsX. BbIHYKIEHHbIE MEXaHUUYECKHE
KoJiebanus. Pezonanc. BeIHYK/I€HHBIEC 2JIEKTPOMATrHUTHBIC KOJICOAHMUS.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOT0 TOKa. AMIUIMTYJAHOE€ W JCHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA U
HaIpsHKEHMUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U MOTPEOICHUE DICKTPUUECKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TPHU MPOU3BOJCTBE eKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJICKTPOIHEPT U B IOBCETHEBHOM KU3HMU.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, IMHUU AJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJieOAaTeIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKUI MasTHUK).

Hablmroienne 3atyxaromux KojJeOaHuH.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJICOAHU.

HaGnronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAMPSDKEHUST OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHc mnpu MOCIEIOBATEIIBHOM COEAUMHEHUU PpE3UCTOpa, KaTYILIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens THHUYM AIEKTPONEPEAAUH.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOa MajbIX KOJIeOaHUI Tpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIEA0BATEIBHO
COCIMHEHHBIX KOHJEHCATOPA, KaTYIIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE B0JIHbL



MexaHnudeckue BOJIHBI, yciioBusA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHple W MPOAOJIBHBIE BOJIHBL.
HuTepdepentus u qudpakius MEXaHUIECKIX BOJIH.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3IIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaXCHUE, MPEIIOMIICHUE, MONIpu3anus, Tudpakius,
uHTepdepenius. CKopocTb JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuyeckue yCTpOWCTBA M IIPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTMKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpa3oBaHue U paclpOCTPAHEHUE MTONEPEUHBIX U MTPOIOJIBHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpakeHus U NpeioMIICHUSI MEXaHUUECKHUX BOJIH.

Hab6nronenue narepdepeHunu u guppakiud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW H
4acTOTOM KOJieOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
npesioMJIeHUE, MoJspu3auus, udpakuns, UHTephepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
OJHOPOJHOM cpene. JIyd cBera. TOUeUHBIN HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiicHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yrosl IOJIHOTO
BHYTPEHHETO OTPAKECHHS.

Hucnepcus ceera. CrnoxHblil coctaB Oenoro cseta. LBer.

ColOuparomue U pacceuBaroimide JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCTOsIHME W ONTHYECKash cujla TOHKOW JuH3bI. [locTpoeHune wm300pakeHMid B
coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBeIUYEHUE,
JlaBaeMoe€ JIMH30MU.

IIpenensl MPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.



BonnoBass ontmka. Wurepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBus HaOMIOAEHUS MaKCUMYMOB W MHUHHUMYMOB B HWHTEp(EPECHIIMOHHOMN
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemérka. YclioBUe HaOI0IeHUs
INIABHBIX ~MAaKCUMYMOB TIpM TAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyecknue yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAXKECHHE W IPEIOMIIEHUE CBETA.
OnTrueckue npuOOpHI.

[TonHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanrie CBONCTB U300paKEHUH B JTMH3aX.

Mopenu Mukpockomna, TEJIECKOIa.

Habmronenune natepdepeHinm cBera.

Hab6monenune nudpakium ceera.

Habmronenue nucnepcuu cBera.

[Tomy4yenue ciekTpa ¢ MOMOIIbIO IPU3MBI.

[Tomyyenue cekTpa ¢ MOMONIbI0 AUPPAKIUOHHON PEIETKH.

Hab6mronenue nonsipusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamopsie pabomoi

N3MepeHune noka3aress npesioMJICHUs CTeKIIa.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku.  [loctynaTsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTh MOZYJISI CKOPOCTH
CBETa B BAKyyMe€, IPUHLUI OTHOCUTEIBHOCTH DUHIITEMHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIATUBACTCKON YaCTHUIBI.

CBs13b Macchl € PHEPruel U UMITYJbCOM PEISTUBUCTCKOW YaCTULbL. DHEPIUs
ITOKOS.

Pazgen 7. KBanToBasi gpusuka
Tema 1. Inemenmol K6aHMoOBOU ONMUKU



®otonbl. opmya [lnanka cBsi3u sHEPrUM POTOHA C €TO YACTOTON. DHEPruUs
U UMITYJIbC (OTOHA.

OTtkpriTre u uccienoBanue Gororddexra. Onpitel A. I'. CToseroBa. 3aKOHBI
dbotorpdexra. YpaBuenue OiHmTeitHa s hoTodddekra. «KpacHas rpanuiay
dbotoaddexra.

JlaBrienne cBera. OnbiThl I1. H. JIeOenena.

XHUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE TPUMEHEHHE: (POTOIIEMEHT,
dboTomaTYMK, CoJIHeUHask OaTapesi, CBETOUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoToapdeKTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHio 0 -4acTHII.
[lmanerapnas mogmens aroma. Iloctynmater bopa. M3nmydyenue u moriomnieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPrHUM Ha JIpyroil. Buiel
criekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJIOPO/IA.

BousiHoBEIE cBOlicTBa yacTull. Bonnsl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
Ty alli3M.

CHOHTaHHOE U BBIHYKJICHHOE M3Ty4YCHHE.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JJIMHBI BOJIHBI Ja3epa.

HabGmronenue TMHEHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padonivl

HaOmronenue nuHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuro  cocTaBa
panuoakTuBHOTO wu3nydyeHus. CBoiicTBa anbda-, Oera-, TraMMa-U3ITyUYCHHUS.
Binsinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M30Tomnsl.



Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIM OeTa-pacmaa. [amma-
U3ITy4eHHe. 3aKOH PaIMOAKTHBHOI'O pacraja.

OHeprus CBA3M HYKJIOHOB B sifipe. SaepHbie cuibl. JledekT Macch spa.

SAnepHble peakuuu. JleneHue u CUHTES saep.

SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOieMbl U MEPCHIEKTHUBEI
AJIEPHOM SHEPTETUKHU. DKOJOTMYECKUE ACTIEKTHI SIAEPHON SHEPTETHKHU.

OnemeHTapHble YacTUIbl. OTKPBITHE NO3UTPOHA.

MeTobl HaOJIIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanpHbIe B3aUMOAecTBYs. EAMHCTBO (M3HYECKOM KapTHHBI MUpA.

TexHn4ecKue yCTpOMCTBA U MPAKTUYECKOE IMPUMEHEHHUE: JO3UMETp, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre TpEKOB YacTHUIL (10 TOTOBBIM (OTOrpadusim).

Pazgen 8. JiieMeHTHI ACTPOHOMHUM M aCTPOPU3NKH

Otanbl pa3BUTHUS aCTpoHOMUU. [IpuKinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMHH.

Bupa 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBUKEHHUE.

CosiHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyHI@ W 3BE3.
3BE31bI, X OCHOBHBIE XapaKTEPUCTUKHU. JlmarpamMma «CHEKTpajdbHbIA KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM IOCJEIOBATEIBHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJEI0BATEIILHOCTH. BHYTpeHHEE CTpOeHHE
3BE371. COBpEeMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m aBmwxkeHue CoyHUA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ua. Paz0beranue raimakTuk.
Teopus bonbioro B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macirabnast ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnple mpo0iieMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus

HabGnronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MIPUJIOKEHUH TSI OTIPE/IeSICHUs] TI0JIOKEHUsSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c0O3Be31s CEeBEPHOIO MOJIYLIAPUS U IPKUE 3BE3bI.

Habnronenus B Teneckon JlyHsl, manet, Maeunoro Ilyru.



O0o01marmee NOBTOPpeHUe

Ponp ¢u3ukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
U aCTPOHOMHUHM B COBPEMEHHON HayYHOW KapTHHE MHUPa, POJb (GU3UIECKON TCOPUHU
B (opMHUpOBaHMHM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpa, MECTO
bU3NYeCcKO KapTUHBI MHPa B OOIIEM PSIAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 11 Kiacce oCyIIECTBIISIETCS C
YYETOM COAECPKATEIbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SBJICHWE, HAay4YHBIM (DaKT, rurore3a, (Qpusnueckas BeIWYHWHA, 3aKOH,
TeOopusl, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIUPOBaHNE, MOJIEb, H3MEPCHHE.

Mamemamuxka: pemIeHHWE CHCTEMBl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbI U MX MPOCKIHH HA OCH KOOPIWHAT, CIIOXKECHHUE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK IOJ00HMS TPEyTrOJbHUKOB,
ompeiesIeHHe IUIOMIAIU TUIOCKUX (GUryp u 00bEMa Tell.

buonocusn: »nexTpuyeckue SBICHUS B KUBOM MpuUpoOJiE, KoJjieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUA B KMBOW MPUPOJIE, TEUCTBUE
pajdaiuy Ha )KMBbIE OPraHU3MBbl.

Xumus: CTpOCHUE aTOMOB Y MOJICKYJI, KPUCTAIIMYECKAsA CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa3OBaHUA KPUCTALINYSCKOM PEIIETKHA, CHEKTPaJIbHBIN
aHaJu3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJCKA3aHUE 3eMIICTPSCCHHIA.

Texnonocusa: JNVMHWUW DJEKTpPOIIEpeaay, TIEHEpaTop IEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs T€Yb, pajap, paauONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEUHas Oarapes.






4. TEMATUYECKOE IINTAHUPOBAHMUE
10 KJIACC

HaumeHoBaHue pa3/ieioB U TeM
Ne n/mm
NMPorpamMmbl

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

Paznea 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

IIpakTH4eckue
padoThI

dopmMupyemblie
COLMATbHO 3HAYMMbIE
U LIeHHOCTHBbIE
OTHOLIeHUsI padoueil
NPorpamMmsl
BOCIIUTAHMS

1.1 ®dusnka 1 METObI HAay4YHOTI'O IMO3HAHUSA

-O6nagaromui
IIPEACTABJICHUEM O
HAy4HOU KapTUHE MUpa
C YYETOM COBPEMEHHBIX
JOCTHKCHUHN HAYKU U
TEXHUKH, IOCTOBEPHOU
Hay4yHOU uHpopmanuu,
OTKPBITHSX MUPOBOU H
OTEYECTBEHHON HAayKH.
-Pa3zBuBarommii u
IIPUMEHSIIOIINNA HaBBIKU
HaOJII0ICHUM,
HaKOIUIEHUA U
CUCTEMAaTU3ALHNH
(haKTOB, OCMBICIICHHS
OTIbITA B
€CTECTBEHHOHAY4YHOU 1
TYMaHUTapHOU 00J1acTAX
MIO3HAHUS,
HCCIIEN0BATEIbCKON




JCATCIIbHOCTH.

Uroro no pazgeny

Paznea 2. MEXAHUKA

2.1 Kunemaruka

2.2 Junamuka

2.3 3aKOHBI COXpaHEHUS B MEXaHUKE

-Pa3BuBaromuii u
MPUMEHSIOIINI HaBbIKU
HaOJIIOIEHUH,
HaAKOIUIECHUS U
CHCTEMAaTH3aLuU
(haKTOB, OCMBICIICHHS
OITbITA B
€CTECTBEHHOHAY4YHOU U
TYMaHUTapHOHN 00nacTax
IMO3HAHM,
HCCIICI0BATEIbCKOM
eI TeITLHOCTH.

-Pa3BuBaromuii u
NIPUMEHSOIIUN HaBbIKU
HaOJIIOICHU,
HAKOILICHUS U
CHCTEeMaTH3alluU
(haKTOB, OCMBICIICHHS
OITBITA B
€CTECTBEHHOHAY4YHOU U
TYMaHUTapHOHN 00acTax
IMO3HAHMUS,
HCCIIeI0BaTEIbCKOM
JIeSATCILHOCTH.

-Pa3zBuBaromuii u




MPUMEHSIOIINI HaBbIKU
HaOJIIOIEHUH,
HaKOILICHUS U
CHCTEeMaTH3aluu
(haKTOB, OCMBICIICHHS
OIIEITA B
€CTECTBEHHOHAY4YHOU U
TYMaHHUTApHOH 00JacTsIx
IMO3HAHMUS,
HCCIICI0BATEIbCKOM
JIeSITEILHOCTH.

Hroro mo pazneny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM
' TEOPHUHU

-CosHaromuii u
apryMEHTHPOBAHHO
BBIPAXKAIOIIU I
MMOHMMaHUE 3HAYCHUS
HAyKH, HAYYHBIX
JIOCTYDKCHUH B KU3HU
poccuiickoro oOIiecTna,
B 00ECIIEUEHHUH €0
0€30ITacHOCTH, B
T'YMaHUTapHOM,
COLMaILHO-
SKOHOMMYECKOM
pa3Butuu Poccuu B
COBPEMEHHOM MHpE.
-PazBuBaromuii u
MPUMEHSIOIINI HaBbIKU




HaOJII0ICHUI,
HAaKOIUICHUS U
CUCTEMATHU3ALNHI
(bakTOB, OCMBICTICHUS
OIbITa B
€CTECTBEHHOHAY4YHOU U
TYMaHUTapHOH 00acTIxX
MO3HAHU4,
HCCIIEIOBATEIIbCKOU
JIEATENLHOCTH.

3.2

3.3

OCHOBEBI TCPMOAUHAMHUKN

ArperaTHble COCTOSIHHSI BEILIECTBA.
@dazoBbIE IEPEXOABI

10

-Pa3BuBaromuii u
MPUMEHSIOIINN HaBbIKU
HAOJIIOIEHNUH,
HAKOILUICHUS U
CHCTeMaTH3aluu
($hakTOB, OCMBICTICHUS
OITbITA B
€CTECTBEHHOHAY4YHOU U
TYMaHUTapHOM 00iacTax
IMO3HAHMS,
HCCIICI0BATEIbCKOM
JIeSATCILHOCTH.

-CosHatowwmii un
apryMeHTUpPOBaHHO
BblparkaloLinii NOHUMaHUe
3HAUYeHUA HaYKM, HaYUHbIX
LOCTUMKEHUN B HKU3HU
poccuiickoro obliecTsa, B
obecneyeHuun ero
6es3onacHocTH, B




rYMaHUTapHOM,
coumanbHo-
3KOHOMMYECKOM Pa3BUTUM
Poccumn B coBpemeHHOM
mumpe.

Hroro no pazgeny 24

Pa3nea 4. JIEKTPOJJUHAMUKA

-Co3HaIMHA U
apryMEHTUPOBAHHO
BBIpaKarOIUH
MMOHUMAaHHE 3HAYEHUS
HAYKH, HAYYHbIX
JOCTHIKEHHUH B KU3HU
4.1 DJIeKTpoCcTaTHKA 10 0 1 poccHickoro oduiectsa,
B 00€CIICUCHHH €T0
0e301IacHOCTH, B
TYMaHUTapHOM,
COLMAILHO-
SKOHOMHYECKOM
pa3zButuu Poccuu B
COBPEMEHHOM MHDE.

-PasBuBatowmin 1
NPUMEHAIOLLNIA HABbIKK
HabAoAeHUN, HaKonaeHuA
ITocTostHHBIN IIeKTpUYECKU TOK. TOKH B 12 1 5 “ cuctemaTmsaumm
Pa3IMYHBIX Cpeaax ¢baKTOoB, OCMbIC/IEHMS

OnbiTa B

4.2

eCcTecTBEHHOHAY4YHO! U
rymaHuTapHoi obnacrax




no3HaHus,

“CCNes0BaTe/IbCKOM
LEeATENbHOCTU.

Hroro no pazneny 22

Pazgea S. IloBTopenue

51 [ToBTOpEHME 2

Hroro 2

PesepBHOE Bpems 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Pazpea 1. JIEKTPOJAUHAMUKA

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

dopmMupyemblie
COLMATbHO 3HAYMMbIE
U LIeHHOCTHBbIE
OTHOLLEHUS padoyeit
NMPorpamMmMbl
BOCIIUTAHMS

11

MarnuTtHoe nosne. JIeKTpoOMarHuTHast
WHIYKIIHS

11

-Obnagatowmia
npeacTaBneHUEM O
Hay4YHOW KapTMHE Mupa C
Y4Y4ETOM COBPEMEHHbIX
OOCTUNKEHUI HAYKN U
TEXHUKW, LLOCTOBEPHOM
Hay4YHoW MHbOpMaL MK,
OTKPbITUAX MUPOBON U
OTEeYeCTBEHHOM HayKM.
-3HatoLWwmi 1
NPUMEHSIOLLNIN YMEHUA
pasymHoro,
6epexnnsoro
npMpPoAONo/b30BaHUA B
6bITy, B 06LECTBEHHOM
NpocTpaHcTBe.

Uroro no pazgeny

Pa3nea 2. KOJIEBAHUSA U1 BOJTHBI

11

2.1

MeX&HI/I'-IeCKI/Ie )41 SHCKTpOMaFHI/ITHI)Ie
KoJIeOaHus

-O6bnaparowmii
npeacraBaeHnem o
Hay4YHOW KapTUHe mMupa C




Y4YETOM COBPEMEHHbIX
OOCTUNKEHUIA HAYKN U
TEXHWKMU, LOCTOBEPHOM
Hay4yHOM MHPopMaLmm,
OTKPbITUAX MUPOBON U
OTeYeCcTBEHHOM HAyKM.
-3HatoWwmi 1
NPUMEHSAIOLNN YMEHUA
pasymHoro,
bepexnmsoro
npMpPoAON0Nb30BaHUA B
ObITy, B 06LECTBEHHOM
NpoCTpaHcCTBe.

2.2

2.3

MexaHnn4deckue u QJICKTPOMArHuTHBIC
BOJIHBI

Onrtuka

10

-Obnagatowmia
npeacTaBneHUEM O
Hay4YHOM KapTUHE Mupa C
Yy4eTOM COBPEMEHHbIX
OOCTUNKEHUIA HAYKN U
TEXHUKMW, LLOCTOBEPHO
Hay4YHoW MHbOpMaL M,
OTKPbITUAX MUPOBON U
OTeYeCcTBEHHOM HayKMu.
-O6naparowmii
npeacTaBAeHNEM O
Hay4YHOW KapTHUHe Mupa C
Y4YETOM COBPEMEHHbIX
OOCTUNKEHUIA HAYKN U
TEXHUKW, LLOCTOBEPHOM
Hay4HOM MHPOpMaALMK,
OTKPbITUAX MUPOBOW U




OTeYeCTBEHHOM HAyKMU.

Hroro no pazneny

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

24

31 OcHOBBI cIElIMANIbHOM Teopuu

OTHOCHUTCIIBHOCTHU

-BblpakatoLmii HaBbIKK
aprymeHTUpOBaHHOM
KPUTUKM aHTUHAYYHbIX
npeacTaB/ieHnn, naen,
KOHUEMUWIN, HaBbIKK
KpUTUYECKOrO
MbILLJIEHUSA.

Hroro no pasaceiny

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 DJIeMEHTHI KBAHTOBOU OIITHUKH

-O6naparowmii
npeacTaBaeHnem o
Hay4YHOM KapTUHE Mupa C
Y4Y4ETOM COBPEMEHHbIX
OOCTUXKEHUIA HAYKN U
TEXHUKMW, LLOCTOBEPHO
Hay4HOM MHPOpMaALMK,
OTKPbITUAX MUPOBOW U
OTeYeCTBEHHOM HayKMU.

4.2 Crpoenue aToma

-O6naparowmii
npeacrasieHnem o
Hay4yHOM KapTUHe mupa ¢
Y4YETOM COBPEMEHHbIX
OOCTUXKEHUIA HaYKK U
TEXHWKU, LLOCTOBEPHOM
Hay4yHoM MHpopmauum,




4.3 ATOMHOE PO

Hroro no pasaceiny

16

OTKPbITUAX MUPOBON U
OTeYeCcTBEHHOMN HayKM.

-BblparkatoLwmin HaBbIKK
aprymeHTUpOBaHHOM
KPUTUKM aHTUHAYYHbIX
npeacrasneHuni, naen,
KOHUENUMM, HaBbIKK
KpUTUYECKOrO
MblLWAEHUS.

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

-Bblpaskatowwmit HaBbIKM
apryMeHTMpPOBaHHOW
KPUTUKM aHTUHAYYHbIX

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 npeAcTaBeHUN, uae,
KOHLLEMLLMIA, HABbIKM
KPUTUYECKOTO
MbILLUAEHUS.
Hroro no pazneny 7
Pazgen 6. OBOBLIAIOIIEE TIOBTOPEHUE
6.1 O06o0m1aroriee TOBTOPCHHE 4
Wroro no pazneny 4
PesepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




6. OueHouYHbIe MaTepHAJIbl ( MPUIATAIOTCH)

Ne Ha3Banue ouleHOYHOM NMpoueaypbl
n/n
10 kaace

1. KontponsHas padota Nel o teMe «Kunemartuka. JlnHaMuka. 3aKOHbI COXpaHEHHS] B MEXaHHUKE

2. KontponsHas padota Ne2 o teme Cuibl B Mmexanuke, Cratuka, MKT

3. KontponbHas pabota Ne3 1o teme «MounekyinsapHas puzuka. OCHOBBI TEPMOAMHAMUKID)

4, Kontponbshas pabora Ned o teme «nektpoctatuka. [locTosiHHBIN 3ekTprudeckuit Tok. Toku B
Pa3IIUYHBIX CPENIax»

S. KoHnTtposbHas pabota (uToropas)

6. JlaGoparopHas pabota Nel. M3yueHue NBUKEHUS TeJIa MO0 OKPY>KHOCTH

1. JlaGoparopHas pabota Ne2 «HccnenoBanue cBs3u pabOTHI CUJIbI C U3MEHEHUEM MEXaHUUECKON dHEPTUU
TeJa Ha MPUMEpE PACTSHKEHHS] PE3UHOBOTO JKIYTa

8. JlabopaTopHas pabota Ne3 «3mepeHue TemiepaTypbi»

Q. JlabopaTtophas pabota Ned «ccnenoBanue 3aBUCUMOCTH MEXTy TTapaMeTpaMU COCTOSTHUS
Pa3peXKEHHOTO ra3a»

10. JlabopaTtopHas pabota Ne5 "M3mepeHue 31eKTpoEMKOCTH KOHAeHcaTopa'

11, JlabopaTopHas pabota Ne6 «M3yueHne cMEaHHOrO COEAMHEHUSI PE3UCTOPOB)

12. JlabopaTtopHas pabota Ne7 «M3mepenne D/1C MCTOYHMKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS

11 kaace

13. KonTtponbshas pabora Nelmo teme «MarautHoe noje. IIeKTPOMarHuTHAS UHTYKITHSD)

14. Kontponbshas pabota Ne2 «Konebanusi 1 BOJTHBD)

15. Kontponbshas padora Ne3«Onrtrka. OCHOBBI ClIEHUATbHON TEOPUU OTHOCUTEIBHOCTH

16. KoutposbHas padora Ne4 "KBanToBas ¢pusuka"

17. KontponbHas padota Ne5 «DneMeHThI aCTpPOHOMHH B aCTPODUZUKNY)




18.

KontponbsHas paboTa (MTOrOBast)

19. JlabopaTtopHas pabota Nel «3ydeHrne MarHUTHOTO OIS KATYIIKH C TOKOM)

20. JlabopaTtopHas pabota Ne2 «lccnenoBanue qeiCTBUS MOCTOSIHHOTO MAarHUTa Ha PaAMKy C TOKOM)

21, JlaboparopHas pabota Ne3 «VccrneqoBanue 3sIBICHUS AIEKTPOMArHUTHOM WHIYKITHI

22, JlaboparopHas padora Ned «MccnenoBanne 3aBUCIMOCTH TIEPHOJIa MaJbIX KOJIeOaHUH Tpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl TPy3a»

23. JlaboparopHast pabota Ne5 «l3MepenHune mokaszaress MpeToMIICHHS CTEKIIa

24, JlaGoparopHas pabota Ne6 «MccnenoBanne CBOMCTB M300payKEHUM B JIMH3AX)

25. JlabopaTtopHas pabota Ne7 «HabmroneHue Tucrepcuu CBETay










