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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO ypOBHS Ha YPOBHE CpeaHEero ooOmero oodpazoBaHUs
pazpaboTraHa Ha OCHOBE TIOJOXKEHMH U TpeOOBaHMH K pe3yiabTaTaM OCBOCHHS OCHOBHOM
oOpa3oBatenbHOi Tporpammel, npeacraBieHHbx B @I'OC COO, a takxke ¢ y4érom (enepaabHO
paboueil mporpaMMbl BOCIIUTAHMS M KOHIICTIIMHU TperoAaBaHusi yueOHoro mpeamera «Dusuka» B
oOpa3oBaTenpHbIX  opraHusauusx  Poccuiickoil ~ denepanuu, — peaqu3ylolUX  OCHOBHBIE
o0pa3oBaTeNbHbIE IPOTrPAMMBI.

CopneprxaHue mporpamMMmbl 10 (U3UKE HalpaBIeHO Ha (OPMHUPOBAHUE E€CTECTBEHHO-HAyYHOU
KapTuHbl Mupa oOyuwaromuxcst 10-11 ximaccoB mpu oOyueHuM MX (U3MKE Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JICITEIBbHOCTHOTO nojaxoja. [Iporpamma mo ¢u3uke COOTBETCTBYET TpeOOBaHUAM
OI'OC COO K mnnaHUpyeMbIM JIMYHOCTHBIM, HIPEIMETHBIM M METAIllPEIMETHBIM pe3yJbTaTaM
o0y4YeHHs, a TaKXKe YYUTHIBACT HEOOXOJMMOCTh pEeaIM3alUU MEKIPEIMETHBIX CBA3CH (PHU3UKH C
€CTeCTBEHHO-HAYYHBIMU YYEOHBIMH IpeIMeTaMu. B Hell ompenenstorcss OCHOBHBIC LETH H3Y4YECHUS
¢u3uKu Ha ypOBHE CpeaHero oOiero oOpa3oBaHUs, IUIAHUPYEMbIE pe3yibTaThl OCBOCHUS Kypca
(U3UKHU: INYHOCTHBIE, METAIPEMETHBIE, IPEAMETHBIE (Ha 0a30BOM YpPOBHE).

[Tporpamma o Gpu3MKe BKIIOYALT:

e IUIAHUPYEMBIE PE3yJbTaThl OCBOCHHS Kypca (HU3UMKM Ha 0a30BOM ypOBHE, B TOM YHCIE
IIpeIMETHBIE PE3YyJIbTaThl 110 FOJaM 00yUYEHMUS;

e cozepkaHue yuyeOHoro npeamMera «Pu3nkay 1o rogam oOyueHusl.

dusnka KaKk Hayka 0 HamOoJiee OOIIMX 3aKOHAX MPUPOJIBI, BHICTYIAs B KaueCTBE Y4EOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHUCTEMY 3HAaHMH 00 OKpYKalolleM MHUpE.
HIkosnbHBIA Kypc (U3MKH — CHCTEMOOOPa3yIOUIMM A €CTECTBEHHO-HAYYHbIX Y4€OHBIX HPEIMETOB,
IIOCKOJIbKY (DM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBJICHMH, H3y4yaeMbIX XUMHEH,
O6uonorueli, ¢usnueckoil reorpacueil m acrpoHomueit. lcrnonb3oBaHNe M aKTHMBHOE NPUMEHEHUE
¢u3nUecKux 3HAHUN ONpeAeNseT XapakTep M pPa3BUTHE Pa3HOOOpPA3HBIX TEXHOJIOTMH B cdepe
SHEpPreTUKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, IOJYyYEHHsS HOBBIX MAaTEpUAIOB C 3aJlaHHBIMHU
cBoiicTtBamu U Japyrux. M3ydenue (u3MKd BHOCUT OCHOBHOH BKJIaJ B ()OPMHUPOBAHME €CTECTBEHHO-
HayyHOW KapTHHBI MHpa oOydwaromuxcs, B (opMHpoBaHHE YMEHMH HPUMEHSTbh HAy4YHBIH METOJ
MO3HAHUS NPU BBINOJIHEHUN UM YYEOHBIX HCCIIEI0BaHUM.

B ocHOBy kypca ¢u3uKu 111 YpOBHS CpelHero oOImiero oOpa3oBaHUs MOJOXKEH psl UAEH,
KOTOPbIE MOKHO paccMaTpuBaTh KaK MPUHIIMIIBI €r0 TOCTPOEHUS.

Hoesa yenocmnocmu. B cooTBETCTBUM C HEH KypC SBISETCS JIOTMYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuall U3 BCeX pa3AesoB (DU3MKM, BKIIOYAET KaK BOMPOCHl KJIACCHUYECKOH, Tak H
COBPEMEHHOU (PU3UKH.

Hoes cenepanuszayuu. B cooTBeTCTBUU ¢ HEW Marepuasl Kypca (U3UMKH 0ObEIUHEH BOKPYT
¢usuueckux teopuil. Benymum B kypce siBisieTcst pOpMHUpOBaHUE IMPEICTaBICHUH O CTPYKTYpPHBIX
YPOBHSIX MaTe€pUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanusanus mpeArnonaraeT HCIOJb30BaHUE TI'yMaHHUTapHOTO
noTeHManza (pU3NIYECKO HayKu, OCMBICICHHME CBA3M pPa3BUTUS (DU3MKU C pa3BUTHEM OOILECTBa, a
TaK)K€ C MUPOBO33PEHYECKUMHU, HPAaBCTBEHHBIMH U SKOJIOTMUECKUMHU TPOoOIeMaMHu.

Hoesa npuxnaounou nanpaenennocmu. Kypc usuku mnpezamnonaraeT 3HaKOMCTBO C IHIMPOKUM
KPYTOM TEXHHYECKUX U TEXHOJIOTUYECKUX MPHIIOKECHUH N3YUYECHHBIX TEOPHHA U 3aKOHOB.

Hoes oxonocuzayuu peanusyeTcsi TOCPEACTBOM BBEJIEHHS O3JEMEHTOB  COJAEpKaHMUs,
MNOCBALIEHHBIX 9KOJIOTHYECKUM MPOoOIIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C Pa3BUTUEM TEXHUKHU
U TEXHOJIOTHH, a TaKkke 00CYX/IeHus MpoOeM palioHAILHOIO MPUPOAONOIb30BAHUS U



HKOJIOTHUECKOM OE30MacHOCTH.

CrepXHEBBIMH 3JIEeMEHTaMHM Kypca (HU3MKM Ha YpOBHE CpeaHero oomiero oOpa3oBaHuUs
ABISAIOTCS  (pusmueckue TeopuH ((POPMHPOBAHUE TPEICTABICHHUA O CTPYKTYpEe IOCTPOSHUS
¢usuueckoil Teopuu, ponu (yHIAMEHTAIBHBIX 3aKOHOB U TNPHUHIMIIOB B  COBPEMEHHBIX
MPEJICTABICHUSX O MPHUPOJIE, IPaHULIaX TPUMEHUMOCTU TEOPHA, JIJIsl OMIMCAHUS €CTeCTBEHHO-HAYYHBIX
SBJIGHUH U MIPOLIECCOB).

CucreMHO-eSTEIbHOCTHBIA TOIX0J B Kypce (DU3MKU peau3yercs Mpexkae BCero 3a Cy&r
OpraHM3ali SKCIEPUMEHTAIbHON JeaTenbHOCTH o0yvatomuxcsa. Jlins 6a30Boro ypoBHS Kypca
(GU3UKM — O3TO HCIOJIB30BAaHHE CHCTEMBbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
1ab0paToOpHBIX paboT, KOTOPBIC B MporpamMme Mo GPu3nKe 00beTUHEHBI B OO CIIUCOK YICHUIECKUX
NPaKTUYECKUX PaboT. BeineneHue B ykazaHHOM MepedHe JabopaTOpHBIX paboT, MPOBOJUMBIX IS
KOHTPOJISI W OICHKH, OCYIIECTBIISIETCS YYaCTHHUKAMH OOpa30BaTENLHOIO TIpolecca HCXOIsl U3
0COOCHHOCTEH MIIaHUPOBaHUS U OCHaleHUs KabuHeTa ¢pusuku. [Ipu sToM obecrieunBaeTcs OBla/IeHNE
0o0y4JaroIMMHUCS YMEHUSMU TPOBOJAUTH KOCBEHHBIE HM3MEPEHHMsI, HCCIIECOBAHMS 3aBUCHMOCTEI
(bu3NYECKUX BEIIMYMH U TOCTAHOBKY OMBITOB MO MIPOBEPKE MPEITI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yaenseTcs pelIeHHI0 pacuE€THBIX U KaueCTBEHHBIX 3anad. [Ipu aToM s
pacu€THBIX 3aJa4 TPUOPUTETOM SBISIFOTCA 3a/Ja4d C SBHO 3aJaHHOW (PH3MUYECKOW MOETbIO,
MO3BOJISIOIINE MPUMEHSATh N3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJTHOTO pasfelna Kypca, TakK
U UHTETPUPYS 3HAHUS W3 pa3HBIX pa3zienoB. Jns KadecTBEHHBIX 3a7ad MPHUOPUTETOM SIBISIFOTCS
3aJaHusl Ha OOBSCHEHHWE NMPOTEKaHUs (PU3NYECKUX SIBICHUH W IPOIECCOB B OKPYXKAIOIIEH KHU3HH,
TpeOyrormue BeIOOpa (GU3NUecKoi MOJICH ISl CUTYallud MTPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ tpeboBanusmMu GI'OC COO k mMaTepuanbHO-TEXHHYECKOMY O0ECIICUCHHIO
yaeOHOro mporecca 0a30BBI ypOBEHb Kypca (U3WKH Ha YPOBHE CpEIHEro oOImiero oOpa3oBaHUS
JIOJDKEH M3y4aThCsl B yCIOBUSAX MPEIMETHOTO KabuHeTa (GU3MKH WM B YCIOBUSAX MHTETPHUPOBAHHOTO
KaOMHEeTa MPEeJIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA. B kabuneTe Gpusuku 10mKHO OBITH HEOOX0IUMOE
nabopaTopHoe 000pylOBaHME JAJIS BBINOJHEHUS YKa3aHHBIX B Iporpamme Mo (pusnke ydyeHHUECKUX
NPaKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JleMOHCTpallMOHHOE ~ 00OpyZOBaHHE  (OPMHPYETCSl B  COOTBETCTBUHM C  MPHUHLHUIIOM
MHUHHMMAaJIbHOH I0CTaTOYHOCTH U 00ECIIeUMBAET MOCTAHOBKY MEPEYHCICHHBIX B IpOrpamMme Mo (pusmnke
KITFOYEBBIX JIEMOHCTPALMi IS MCCIENOBAaHHUS M3YyYaeMbIX SBJICHUN M MPOIECCOB, IMIUPHUECKUX U
(GyHIaMEHTATFHBIX 3aKOHOB, UX TEXHUYECKUX MIPUMEHEHUI.

JlaGoparopHoe 000pyAOBaHME AJIsl YUYEHHUUECKHUX MPAKTUYECKUX padoT (opmupyercs B BUIE
TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEUYnBaETCs B pacu€Te OJHOTO KOMIUIEKTa HA JBYX OOYUYaIOMIMXCS.
TemaTndeckne KOMIUIGKTBI J1a0OpaToOpHOTO OOOpYJOBaHUS JOJDKHBI OBITH TOCTPOEHBI  Ha
KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TaKkKe KOMIBIOTEPHBIX
U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JTAOOPATOPHIA.

OCHOBHBIMHU 1IEJIIMU U3Yy4€HUS (PU3HKHU B 00111eM 00pa30BaHUHU SBIISIOTCSA:

o (opMHUpOBaHHE MHTEPECA U CTPEMIICHHUS O0YJarOMUXCs K HAYYHOMY M3YYEHHUIO TPUPOJIHI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEJCTaBIEHHH O HAy4HOM METOA€ TMO3HaHUs U  (opMupoBaHHE
UCCIIEI0BATEIBCKOTO OTHOILIEHHS K OKPY)KAIOIIUM SIBIICHHSIM;

e (opMHUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4EeHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (dopMHUpOBaHHE YMEHUI OOBSCHATH SBICHHSI C UCTIONB30BaHUEeM (DU3MUECKUX 3HAHUHA U
HAYYHBIX JI0Ka3aTeIbCTB;

e (opMHUpPOBaHUE MPEACTABICHUNA O PoJIM (PU3UKM JUIS pa3BUTHS APYTHX €CTECTBEHHBIX HAYK,



TEXHUKU U TEXHOJIOTUM.

JlocTiKeHHe THX Iienieil obecreurnBaeTcs pelieHueM CIeIyIONMX 3a1a4 B POIecce U3yUCHHS
Kypca (PM3UKU Ha YPOBHE CPEHETO O0IIeTro 00pa3oBaHus:

e TpuoOpeTeHHe CHCTEMbl 3HaHMW 00 OOMmHMX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSX, BKJIIOYAS MEXaHHKY, MOJIEKYJSIPHYIO (DU3HKY, AJIEKTPOJWHAMUKY, KBAaHTOBYIO (PU3UKY H
3JIEMEHTHI acTPODU3UKY;

e (opmupoBaHNEe yMEHUU MPUMEHATH TEOPETUUECKHE 3HAHUA NI 00bACHEHUS (PU3MUECKHUX
SBJICHUU B MPUPOJIE U I MIPUHATHS IPAKTUUECKUX PEIICHUH B IOBCEHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB PELICHHS PA3IMYHBIX 337ay C SBHO 33JaHHOW (PU3UUECKOW MOETBIO,
3aja4, MOAPa3yMEBAIOIIUX CAMOCTOSTENFHOE CO3/1aHue (PU3NUECKON MOIETH, aJeKBaTHON YCIOBHUAM
3a/1a4i;

e TMOHUMaHHE (PUINYCCKUX OCHOB M TIPUHIIUIIOB JCUCTBUS TEXHUYECKHX YCTPOWCTB H
TEXHOJOTMYECKHUX MPOIECCOB, UX BIUSHUA HA OKPYXKAIOILIYIO CPEAy;

e OBJAJICHUE METOJaMU CAMOCTOATEIBHOTO IUTAHUPOBAHHS W TPOBENCHUS (PUINUECKUX
OKCIEPUMEHTOB, aHAIM3a W HMHTEpIpeTanud HHOOPMAIMH, OIpPEICICHUS]  JOCTOBEPHOCTH
MOJIy4YEHHOT'O pe3yJIbTaTa;

e CO3JaHME YCIOBUHM JUIsl pa3BUTHUS YMEHUH IPOEKTHO-UCCIEN0BATENIbCKONW, TBOPYECKOU
JESITEIbHOCTH.

Ha wusyuenne ¢usuku (0a30BBIi ypOBEHb) Ha YPOBHE CpEIHEro o0O0Iero ooOpazoBaHUs
orBoautcs 136 vacos: B 10 kitacce — 68 yacoB (2 vaca B Heeno), B 11 kimacce — 68 yacoB (2 yaca B
HEJIEIIO).

[Ipennaraemselii B mporpamme mo ¢u3MKe MepedeHb TaOOpPaTOPHBIX M MPAKTHYECKHX padoT
SBIISIETCS PEKOMEHOBAHHBIM, YUUTENb JIeNaeT BbIOOp MPOBEACHUS T1a00PaTOPHBIX pabOT U OMBITOB C
y4€TOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00Yy4aroIUXCsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUS

®usuka — Hayka o npupozae. Hayunsle MeTonpl NO3HaHMs OKpYyXkaromero mupa. Ponb
9KCHEPUMEHTA U TEOPUH B IIPOLecce MO3HAHUS IPUPOIbl. DKCIEPUMEHT B (PU3HUKE.

MopenupoBanue (U3NYECKUX SIBICHUH U mporeccoB. Hayunsle runoressl. Ousnyeckue
3aKOHBI U TeOpUH. | paHUIIBI TPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBHS.

Poinb 1 MecTo ¢pusnku B pOpMHUPOBAaHUN COBPEMEHHOW HayYHON KapTHHBI MHUpPa, B
IIPAKTUYECKOU NEATEIBbHOCTH JIFOICH.

Jlemoncmpayuu

AHazoroblie u U(POBBIC H3MEPUTETHHBIC TPUOOPHI, KOMIBIOTEPHBIE TATYHKH.
Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXaHUUECKOro JBHKeHus. CucremMa oTcYéra.
Tpaexropus.

[lepemenienue, cKopocTh (CpelqHsii CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepualbHOW TOUYKHM, UX MPOEKIUH Ha OCH CHCTeMbl KoopauHaT. CloXeHHe IepeMeIeHuil U
CJI0)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PABHOYCKOpEHHOE NpsAMOJMHEHHOe JBMKeHue. ['paduku 3aBUCHUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIIbHOW TOYKU OT BPEMEHH.

CBobosaHoe nasieHue. Y CKOpeHrue cBOOOAHOTO MaIeHusI.

KpuBonuuelinoe nwxeHue. J[BHKeHHE MaTEpHUaIbHOW TOYKH IO OKPYKHOCTH € ITOCTOSIHHOM
[0 MOJYJIIO CKOPOCTbIO. YTJIOBasi CKOpPOCTh, JIMHEIHas ckopocTb. [lepuox u uyactota oOparueHus.
LleHTpOCTpEMHUTEIILHOE YCKOPEHUE.

TexHuueckue ycTpoucTBa M IPAKTUYECKOE NMPUMEHEHUWE: CHUAOMETP, ABUKEHUE CHApsJIOB,
LIETIHBIE U PEMEHHBIC TIEpEAAUH.

Jlemoncmpayuu

Mogenb cucTeMsl OTCUETA, WIUTFOCTPALMS KNHEMATHYECKUX XapaAKTEPUCTUK JBUKEHUS.

[TpeoOpa3oBaHue IBUKEHUH C UCTIOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

ITanenue Ten B BO34yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue 1BuxKeHus Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

HarmpaBnenue cCKkOpoCTH IIpU ABUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yueHnne HepaBHOMEPHOIO IBUKEHHUSI C LIEIBbIO ONPEIEIECHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOWICHHSI MEXIY ITYTSMH, HMPOWICHHBIMH TEJIOM 3a IOCJIEN0BATEIbHbIE
paBHBIE NMPOMEXKYTKH BPEMEHHM NP PaBHOYCKOPEHHOM JIBM)KEHMH € HAYaJbHOM CKOPOCTBIO, PAaBHOU
HYIIIO.

N3yuenune ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.

W3ydeHue ABMKEHUs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnumn otHocutensHOCTH ['anunes. 1lepBeiii 3akoH HeroToHa. HEepumanbHble CUCTEMBI
OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoii 3akoH HeroToHa 17151 MaTepuanbHON



Touku. Tpernii 3axkoH HproTOHA 111 MaTepuaibHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. I[lepBast kocMuueckas CKOpOCTb.

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

Tpenne. Buasl Tpenus (mokosi, ckojibxkeHus, kaueHnus). Cuia tpenusi. Cyxoe tpenue. Cuia
TPEHUSl CKOJBXKEHUs M cuia TpeHus nokos. Kosdounuent tpenus. Cuna CONPOTHBIECHUS IPH
JBUKCHHUHM TENA B KUAKOCTU WIN rase.

[TocTynaTensHOE U BpamaTeabHOE IBHKEHHUE a0COIOTHO TBEPAOTO TEa.

MoOMEHT cuiibl OTHOCUTEIBHO OCU BpamieHus. [lnedo cumbl. YcioBus paBHOBECUS TBEPIAOTO
Tena.

TexHuueckue ycTpoWCTBa M INPAKTHYECKOE IPUMEHEHHWE: IOALINIHUKH, JBUKCHHE
UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEPLUH.

CpaBHeHue Macc B3aMMOJIEHCTBYOIINX TEll.

Bropoii 3akon HeroToHa.

N3zmepenue cui.

CroxeHue CHil.

3aBHCUMOCTH CHJIBI YIIPYTOCTH OT J1e(hOpMAIIHH.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U NTAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOs, KAYEHUSI U CKOJIbKEHUSI.

VYcnoBus paBHOBecus TBEPIOro Tena. Buapl paBHOBeCH .

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue aBrkeHus Opycka 10 HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YNIPYTOCTH, BO3HMKAIOIIMX B IPYKHHE U PE3UHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue yciaoBUM paBHOBECHS TBEPAOIO Tela, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonwl coxpanenus 6 Mexanuxe

Nmnynbe maTepuasibHOM TOUYKH (TeNa), CUCTEMBI MaTepUalbHbIX TOUEK. IMImynbc cuibl 1
M3MEHEHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHHs UMITyJIbca. PEakTUBHOE IBUKEHUE.

PaboTta cuiibl. MOIIHOCTb CHJIBI.

Kunernueckas sHeprust MmarepuanbHoil Touku. Teopema 00 U3MEHEHUH KHHETHYECKOM
SHEPIHH.

[TorenunanbHast sHeprus. lloreHuuanbHass 3Heprust ymnpyro J1eGopMHpPOBAaHHOW MPYXHUHBI.
[ToTenunanpHas 3Heprus Tena BOJNU3U MOBEPXHOCTU 3€MIIH.

[ToreHnanpHble U HENOTEHIMATIbHBIE CUIIBI. CBsI3b Pa0OTHI HEMOTEHIIUAIBHBIX CHJI C
M3MEHEHHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI T€J. 3aKOH COXPAHEHHSI MEXaHUYECKON DHEPTHUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHUE: BOAOMET, KONED, NPYKUHHBINA
MIACTOJIET, IBUKEHNE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE IBMKEHHE.

[lepexon mOoTeHIIMANBHON YHEPTMH B KUHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne abCcoIIOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBSA3U pabOThI CHIIBI C U3MEHEHUEM MEXaHWYECKOH SHEpruM Tesla Ha MpuMepe



pacTsLKEHUS PE3UHOBOIO JKI'yTa.

Pa3nes 3. MoJiexkyasipHas GpU3HKa H TEPMOJAMHAMHMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TIOJOKEHUS MOJEKYIIPHO-KMHETUYECKON TEOPUU M HMX OIBITHOE O00OOCHOBaHHE.
BpoynoBckoe nBuxenue. Juddys3us. Xapakrep OBMKEHUS M B3aUMOACHCTBHUS YACTHIl BEIIESCTBA.
Mogenu cTpoeHHs Ia3oB, XKHUAKOCTEH M TBEPABIX Teld U OOBACHEHHE CBOMCTB BELIECTBA Ha OCHOBE
3TUX Mojzenei. Macca u pa3mepsl mosiekyi. KonnuectBo Bemectsa. [loctositHHas ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mognens wuneanpHOro rasa. (OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-KUHETHUYECKONH TEOpUU
ueanbHOro ra3a. AOCONIOTHAs TeMIepaTypa Kak Mepa CpeAHel KMHETUYECKOW 3HEpruu TEeIIOBOIrO
ABHKEHMs 4dactul rasa. llkama remneparyp KensBuna. ['a3oBble 3axkoHBl. YpaBHeHHe MenaeneeBa—
Knaneiipona. 3akon /[lanpTona. M3ompouecchl B HACAIBHOM ra3e C IMOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe mpeacTaBieHre U30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHu4eckne ycTpoicTBa M MPaKTHUYECKOE IPUMEHEHUE: TEPMOMETP, ObapoMeTp.

Jlemoncmpayuu

OnbITl, JOKa3bIBalOIME JUCKPETHOE CTPOEHHE BellecTBa, (Qororpadguu  MOJEKYI
OPraHUYEeCKUX COCTUHEHUMU.

OmnpiTe! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUS.

Mogaens onbita [lTepHa.

OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUSL.

Mogens, HIUTFOCTPUPYIOLIAs IPUPOLY AABICHUS I'a3a Ha CTEHKU COCY/a.

OnpIThI, MUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS MI€ATIbHOIO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OmnpeneneHue Macchl BO3Jlyxa B KJIaCCHOM KOMHATe Ha OCHOBE M3MEpeHHH 00bEMa KOMHATBI,
JIaBJICHUSI U TEMIIEPaTyphl BO3/lyXa B HEll.

HccenenoBanue 3aBUCUMOCTH MEXKy TapaMEeTPAMM COCTOSIHUS Pa3peKEHHOT0 rasa.

Tema 2. Ocnogbl mepmoounamurku

TepmoauHamMuueckass cHcTeMa. BHYTpeHHSs DSHEprusi TEPMOAUHAMUYECKONM CHCTEMBI U
crocoObl e€ u3MeHeHus. KonmyecTBo TermnoTsl W pabota. BHYyTpeHHsAs 3Heprus OJHOATOMHOIO
UJeNbHOrO ras3a. Buasl Teruonepenadn: TEIIONPOBOJHOCTb, KOHBEKIMS, H3JIy4eHHUE. Y IeIbHas
TEIUIOEMKOCTBH BellecTBa. KoMuecTBO TEMIOTHI IPU TEIUIONEPEIAUE.

ITonarue 06 anmabatHOM mporuecce. IlepBbiit 3aKkoH TepMoauHAMUKU. [IprMeHeHne nepBoro
3aKOHA TEPMOAMHAMMKY K H3ompoleccaM. ['papudeckast uHTepnpeTanus padoThl rasa.

BTtopoii 3akoH TepmoauHaMuku. HeoOpaTUMOCTH MPOIIECCOB B MPUPOJIE.

TemnoBele MamnHbl. [IpuHnIMNBl AeiicTBUs TeruoBbIX MamuH. [IpeoOGpa3oBaHust HEpruu B
TerioBbiX MammHax. Kosdduuument nonesnoro aeiictBusi TemnoBoid mamuHbl. [{ukn Kapro u ero
KO2(DPHIIMEHT MOJIE3HOTO JeHCTBUS. DKOJOTHUECKUE MPOOIEMbI TEMIO3HEPTeTUKH.

TexHnueckue ycTpoilcTBa M MPAaKTHUECKOE NMPUMEHEHME: IBUTATEIb BHYTPEHHEIO CrOPAaHUS,
OBITOBOW XOJOIUIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTPEHHEH SHEpruu Tea MpHu COBEPILIEHUH PadOThI: BBUIET MPOOKH U3 OYTBHUIKH
noJ JEeHCTBHEM C)KAaTOr0 BO3[yXa, HarpeBaHue nsdupa B JATYHHOW TpyOke MyTEM TpEeHUS
(BUICOIEMOHCTpAITHS ).

V3MmeHeHne BHYTpeHHEH 3Hepruu (TemrepaTyphl) Tejla MpH Tersonepeaaye.

OnbIT 0 aguabaTHOMY PaCIIMPEHUIO BO3/1yXa (OMBIT C BO3LYLIHBIM OTHUBOM).



Mopenu mapoBoi TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenue yaenbHON TEeI0EMKOCTH.

Tema 3. Azpecamnbie cocmoanusn eeuwjecmea. Pazosvie nepexoovt

[TapoobpazoBanue u koHaeHcanws. Mcmapenue u kuneHue. AOCONIOTHAS W OTHOCHUTENbHAsS
BIQKHOCTh BO3ayXa. HacelmeHHBIM map. YAenbHas TEIUIOTa I[MapooOpa3oBaHus. 3aBHCHUMOCTH
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS.

Teépnoe tenmo. Kpucramnmmyeckue u amopdHble Tena. AHU30TPONHS CBOMCTB KPHUCTAJUIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepuaisl. [lnaBnenne n kpucraimzanus. Y AelbHas TEmioTa
riasnenus. CyOaumanusi.

YpaBHEHHE TEIUIOBOTO OaaHca.

TexHuueckue yCTpOHWCTBA M MPAKTUYECKOE TMPUMEHEHHE: THUTPOMETP U ICUXPOMETP,
KAJIOPUMETP, TEXHOJOTUU TOJIyYCHHUS] COBPEMEHHBIX MaTepUalioB, B TOM 4YKCJIE HAaHOMATEpHUAJIOB, U
HaHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHHUHU.

Crioco0bl U3MEpEHUS BIOKHOCTH.

HaGmronenue HarpeBaHus ¥ MJIaBJICHUS KPUCTAINIMYECKOTO BEILIECTBRA.

JleMoHCTpanus KpuCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepeHrie 0THOCUTENIbHOM BIaXKHOCTH BO3/1yXa.

Pa3nen 4. dnekTpoauHaMuKa

Tema 1. Dnekmpocmamuxa

DnekTpuzanus Teia. DJISKTpUUYeCKuid 3apsia. JIBa Buaa anekTpuueckux 3apsaoB. [IpoBoaHukw,
JUAJICKTPUKU Y TIOJIYITPOBOTHUKH. 3aKOH COXPAHEHUS dJIEKTPUIECKOTO 3apsia.

B3aumogeiictBue 3apsiioB. 3akoH Kymona. TouedHsli s5ekTpudeckuil 3apsia. IIEKTPUIECKOE
nosie. Hanpspk€HHOCTh 3nekTpuueckoro mnosst. IIpuHIun cynepno3uuuy 3JIeKTPUYECKHX MOJIEH.
JIuHun HanPsHKEHHOCTH 3JEKTPUUYECKOTO TOJIS.

PaGora cun snektpocraruueckoro mois. [lorenmman. Paznocts norennuanos. [IpoBoaHukyu u
TUAJICKTPUKU B DJIEKTPOCTATHUECKOM ToJIe. J{udneKkTpudeckas npoHUIIaeMOCTb.

OnektpoémkocTh. KonaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. JHEPTHs
3apsKEHHOTO KOHJICHCATOPA.

TexHudeckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: JJEKTPOCKOM, JIIEKTPOMETP,
AJIEKTPOCTaTHUECKasT 3allluTa, 3a3€MJICHHE JJIEKTPOIPHUOOPOB, KOHJIEHCATOpP, KOMUPOBATHHBIN
amnmnapar, CTpyWHBIH IIPUHTED.

Jlemoncmpayuu

VYCeTpoiCTBO M MPUHIAIT AEHCTBHS dJIEKTPOMETPA.

B3anmoneiicTBre HA3JIEKTPU30BAHHBIX TE.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX TEIl.

[IpoBOIHUKY B AIEKTPOCTATUYECKOM IIOJIE.

DJNEeKTpOCTaTUUECKasl 3allUTa.

JM3NeKTpUKHY B 3JIEKTPOCTATUUECKOM II0JIE.

3aBUCHUMOCTD DJIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT TUIOMIAJM TUTACTHH, PAaCCTOSHUS
MEXIy HUMU U JUAICKTPUUECKONU MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEHCATOpA.



Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3Mmepenne 3neKTpOoEMKOCTH KOHAEHCATOPa.

Tema 2. Ilocmoannstii 31exkmpuueckuit mok. Toxu é paznuunvix cpedax

DNEeKTPUYECKUM TOK. Y CIOBHS CYIIECTBOBaHUS 3JIEKTpUUYecKoro Toka. Mcrounuku toka. Cuna
TOKa. [I0CTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 111 yyacTka Ieru.

DNeKTprUYeCcKOoe CONPOTUBIIEHUE. Y ICIBHOE CONIPOTUBIIEHHE BellecTBa. [locnenoBarenbHoe,
napajieIbHOE, CMEIIAHHOE COEIMHEHHE MPOBOJHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JIenia. MOIIHOCTb 37€KTPUUYECKOTO TOKa.

DNEKTPOABUKYIIAsl CUJIa U BHYTPEHHEE CONMPOTUBJICHUE UCTOUHUKA TOKa. 3akoH Oma st
MOJIHOM (3aMKHYTOM) asiekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DNEeKTpOHHAs: TPOBOJUMOCTh TBEPABIX METAJLUIOB. 3ABUCUMOCTh CONPOTUBIIECHUS METAJUIOB OT
teMriepaTypbl. CBEpXIIpPOBOIUMOCTb.

DJIEKTPpUUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOcTBeHHass W  MpPUMECHas MPOBOAMMOCTh  IOJYHPOBOJHUKOB.
CsaoticTBa p—n-niepexona. [loaynpoBogHHKOBBIE TPUOOPHI.

DONEeKTpUYeCKHii TOK B PAacTBOpPaX M pacIIaBax dJJIEKTPOIUTOB. DIJIEKTPOIUTHYECKAs
JTUCCOIHAIUS. DIEKTPOIIU3.

OnexTpuueckuil Tok B razax. CaMOCTOSITENIbHBIM U HECaMOCTOSITENbHBIM pa3psia. MomaHus.
[Tna3zma.

TexHudeckue ycTpoMCTBa M IPAKTUYECKOE IPUMEHEHUE: aMIIEpMETpP, BOJIBTMETP, peOCTar,
UCTOYHUKU TOKa, AJIEKTPOHArpeBaTebHble NPUOOPHI, AIEKTPOOCBETUTENbHBIE NPUOOPBI, TEPMOMETP
COMPOTUBIICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOIYIMPOBOAHUKOBBIA AHO,
rajabBaHUKa.

Jlemoncmpayuu

W3mepeHne cuiibl TOKA U HaIPSIKEHUSI.

3aBUCHMOCTh  COTMPOTUBIICHUS UUIUHIPUYECKUX TPOBOJHUKOB OT JUIMHBI, TUIOIIAIA
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMemaHHO€e COEJMHEHNE TPOBOJHUKOB.

[IpsiMoe n3mepeHue NEKTPOABIKYIEH CHilbl. KOpOTKOE 3aMBbIKaHUE TAIbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAIUIOB OT TEMIIEPATYPHL.

[IpoBOIMMOCTB 3MEKTPOIUTOB.

NckpoBoit pa3psaa v MpOBOAMMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yyeHue cMEaHHOro COeIMHEHNs PE3UCTOPOB.

W3mepenne 3eKTpoABMKYIIEN CUIIbI NCTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

Habmonenue snextponusa.

MexnpeameTrHblie CBA3H

N3ydyenne kypca ¢usuku 0OazoBoro ypoBHs B 10 kiacce OCyIIECTBISETCS C  Y4€TOM
COJIEPKATENbHBIX MEKIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHUKH, OMOJIOTUH, XUMHUH, Teorpaduu u
TEXHOJIOTHH.

Mescnpeomemmusbie nonsmus, CBI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOTO TMO3HAHMS: SIBJICHUE,
Hay4HbIH (akT, TUMoTe3a, (u3MUecKkas BEIMYMHA, 3aKOH, TEOpHs, HAOJIOJCHHWE, SKCIICPUMEHT,
MOJICJINPOBAHUE, MOJIEIb, U3MEPEHHE.



Mamemamuxa: penieHHe CUCTEMbl YpaBHEHHH, TuHeHas QyHKIus, napadona, runepoona, ux
rpauKu W CBOMCTBA, TPUTOHOMETPHUYECKHE (QYHKIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAaHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPHI U MX MPOEKIUH Ha OCH KOOPJIMHAT, CIOKEHHE
BEKTOPOB.

Buonoeusn: mexanmdeckoe IBI)KEHHE B KHBOW mpuponae, Iudpdy3us, ocMoc, TermIooOMeH
’KMBBIX OPTaHU3MOB (BHU/IbI TEILIONIEPE/Iaut, TEIUIOBOE PABHOBECHE), AICKTPUUICCKHUE SBJICHUS B )KUBOU
HpUpOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb BEIIEeCTBa,
MOJIIpHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, )KUAKOCTEH M Ta3oB, JIEKTPUUYECKUE CBOWCTBA
METAJIJIOB, AIEKTPOIUTHYECKAs TUCCOLMAIIHS, TAJIbBAHHUKA.

leoepagpus: BNaXXHOCTH BO3/AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE JBMKCHHI C HCIOJIb30BAHHMEM MEXaHU3MOB, Y4ET TpPCHHUS B
TEXHHKE, TOIHNITHUKY, UCTIOJIb30BAHUE 3aKOHA COXPAaHEHHUS UMITYJIbCca B TEXHHUKE (paKeTa, BOTOMET U
Jpyrue), JABHWraTelnb BHYTPEHHErO CropaHus, mapoBas TypOWHA, OBITOBOH  XOJIOIWIBHUK,
KOHJMIIMOHEP, TEXHOJIOTUHU TOJyYEHUS] COBPEMEHHBIX MaTE€pPHUAJIOB, B TOM YHCIIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHUE JIIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
HPUHTED, 3JCKTPOHArPEBATEIbHBIC IPHUOOPHI, AIEKTPOOCBETUTEIBHBIC IPHOOPHI, T'aIbBAHUKA.

11 KJIACC

Pa3nen 4. dnekTpoguHaMuKka

Tema 3. Mazcnummuoe none. I1eKMpPoOMaAzZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHl. B3anMoaeicTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHoe noje. Bektop
MarHuTHOM MHIAYKUWHU. lIpMHIMI Cynepno3suuuy MarHUTHBIX IOJ€d. JIMHUM MarHUTHOM WHAYKIIMH.
KapTuHa nuHMil MarHUTHOM MHIYKIIMU TOJIS TOCTOSTHHBIX MarHUTOB.

MarnuTHoe TMOJe MPOBOJAHMKA C TOKOM. KapThHa nMHUN WHAYKIIMA MarHUTHOTO TIOJIS
JUTMHHOTO TPSMOTI0 MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKU C TOKOM. ONBIT
Opcrena. BzanmoselictBie NpOBOJHUKOB C TOKOM.

Cwita AMmriepa, €€ MOTyJb U HallpaBJICHUE.

Cuna JlopeHiia, e€ MOaysb M HampaBlieHHE. [[BikeHUE 3apsHKEHHOM YacTUIIBI B OJHOPOJIHOM
MarHuTHOM noJjie. PaGota cumsl Jlopeniia.

SlBneHue snekTpoMarHUTHOW MHAYKUMH. [IOTOK BEKTOpa MarHMUTHOW  HMHIYKLHH.
DNEKTPOABMKYILAsA CUJIa UHAYKIMH. 3aKOH 3JIEKTPOMarHuTHOW uHykuuu dapanes.

BuxpeBoe »snexTpuueckoe mosie. DIEKTPOABMKYILAS CUJIa HMHAYKIMU B IPOBOJAHHUKE,
JBIDKYIIEMCS TIOCTYIIATEILHO B OJTHOPOTHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBIIEeHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUIa CAMOUHAYKIUH.

DHeprusi MarHuTHOTO TIOJISI KATYIIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOHWCTBA M NPAKTUYECKOE MPUMEHEHHE: TIOCTOSHHBIE  MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTENIN SJIEMEHTAPHBIX YaCTHUILI, MHIYKIIMOHHAS NI€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHWE AIEKTPOHHOTO MTyYKa MAarHUTHBIM TIOJIEM.

JIvHUY MHIYKITUY MarHUTHOTO TTOJISI.

B3aumopeiicTBrue ABYX MPOBOJIHUKOB C TOKOM.



Cuna Amnepa.

[enictue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIMTA.

SIBreHne HIEKTPOMArHUTHON UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOJABMKYILIEH CHIIBI MHIYKIUU OT CKOPOCTU M3MEHEHMS] MarHUTHOI'O
IIOTOKA.

SIBieHME CAaMOMHYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4eHre MarHUTHOTO 1OJISL KATYIIKH C TOKOM.

HccnenoBanue eiCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy € TOKOM.

HccnenoBanue sBI€HUS 3JIEKTPOMArHUTHON MHAYKLINU.

Pasznea 5. Kosie0anusa 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHUmMHble KOIeOAHUA

KonebarenbHas cuctema. CBOOOAHbIE MEXaHUUECKUE KosleObaHus. 'apMoHrueckue KoaedbaHus.
[lepuon, yactora, ammiautyaa u ¢asza konedanuil. IlpykuHHbIN MasTHUK. MaTeMaTH4eCKUil MasTHUK.
YpaBHeHUe rapMOHUYECKUX KojeOaHuil. [IpeBpalienne 3Hepruy npyu rapMOHUYECKUX KOJIeOaHUsX.

KoneOarenbubiii  kKOHTYp. CBOOOAHBIE 3JEKTPOMAarHUTHbIE KOJI€OaHMSIT B  HJI€ATBHOM
KOJIEOATEIbHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHWYECKHMMHU W 3JCKTPOMAarHUTHBIMU KOJICOaHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B UJICAIBHOM K0JI€0aTEIbHOM KOHTYpE.

[IpencraBienue o 3aTyxamolmuX KojeOaHUsAX. BbIHyX/eHHbIE MeXaHHYEeCKHe KoJeOaHus.
Pe3onanc. BeinyX/1eHHbIE 371€KTPOMAarHUTHBIE KOJIeOaHMs.

ITepemenHbIil Tok. CuHycOMIaabHBIA IIEPEMEHHBIM TOK. MOIIHOCTH NEPEMEHHOIO TOKa.
AMIUTMTYAHOE U IEHCTBYIOIIEE 3HAUYCHUE CUJIbl TOKA U HAPSYKEHUSI.

Tpancdopmarop. IlpousBoiacTBo, mnepegaya U NOTpeOJIEHUE HIEKTPUYECKOM HSHEPIUH.
OKOJIOTUYECKME PHUCKM IpU  INPOU3BOACTBE  dieKkTpodHepruu. KynpTypa  ncnosb3oBaHMs
3JIEKTPOIHEPTHH B TOBCETHEBHOM KU3HHU.

TexHudeckue ycTpolcTBa M NMPAKTHUECKOE IPUMEHEHHUE: IEKTPUYECKUN 3BOHOK, T€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUH dJIEKTpoIepe1ay.

Llemoncmpayuu

HccnenoBanne nmapameTpoB KosieOaTeIbHON CUCTEMBbI (MIPY>KUHHBIM UM MaTeMaTUYECKUN
MasITHHK).

HaOGnronenue 3aTyxaromux KoiaeOaHH.

HccnenoBaHue CBOWCTB BBIHYKIACHHBIX KOJIECOaHUIA.

HaGnronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMATHUTHBIE KOJICOAHMUS.

OcmwinorpaMMbl  (3aBUCUMOCTH  CHUJIBI  TOKa M HAmpsDKEHHS OT  BpPEMEHHM)  JUid
3JIEKTPOMArHUTHBIX KOJIEOaHHI.

Pe3oHaHc npu mocineoBaTeNIbHOM COEAUHEHMM PE3UCTOPA, KAaTyIIKW WHIYKTUBHOCTH H
KOH/JIEHCATOopa.

Mopnens TUHUM 3JIEKTPONEpEIayn.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHO/Ia MaJbIX KojeOaHHWH Ipy3a Ha HUTH OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne nepeMEeHHOr0 TOKA B LENU U3 MOCIIEI0BATEIbHO COCUHEHHBIX KOHJIEHCATOPA,
KaTyILIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbBLE 60JIHbL



MexaHnuecknue BOJIHBI, yciioBUsl pacnpoctpaHeHus. Ilepuon. CkopocTh pacnpocTpaHEHUsS U
JuinHa BOJHBL. [lomepeunble u mponaonbHble BoJMHBL. WHTeppepeHnns u qudpakius MEeXaHUYECKUX
BOJIH.

3Byk. CkopocTh 3ByKa. I poMmKkocTh 3ByKa. Beicora ToHa. TemMOp 3ByKa.

DONEeKTPOMarHuTHbIE BOJIHBL. Y CIOBUS M3JIyY€HUs DIIEKTPOMATHUTHBIX BOJIH. B3aumnas
opueHTanus BektopoB E, B, V B anexTtpomaruutHoil BonHe. CBOICTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHUE, IIPEIOMIICHUE, noJIsipu3anus, Tudpaknus, UHTEpEpEHIIHS. CkopocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana 3neKTpoMarHUTHBIX BOJH. [IpuMeHeHre 31eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIUIIBI painOCBA3H U TeleBUIeHUs. Paqnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH Cpe/Ibl.

TexHnuyeckue yCTpOHCTBA U IPAKTHUECKOE IPUMEHEHHUE: MY3bIKaJIbHbIE HWHCTPYMEHTHI,
yIbTPa3ByKOBasl IMarHOCTUKA B TEXHUKE U MEAMLIMHE, pajap, paguoNpuEMHIK, TEIEBU30P, aHTCHHA,
tenedon, CBU-nieusp.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TIOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habumonenne otpaxkeHus U IPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnnn 1 Tuppakind MEXaHUYECKUX BOJIH.

3BYKOBOH PE30HAHC.

Habmtoienue cBsi3u TpPOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHMiA.

HccnenoBanue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH: OTpPa)kK€HUE, MPEIOMIICHUE, MOJISIpU3alLns,
nudpakiys, nHTepdepeHIIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonuHeliHOe pacnpocTpaHeHUE CBETa B OAHOPOAHOM cpeae. Jlyu
cBera. ToueuHblll HCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpakeHus certa. [locTpoeHne n300pakxeHuil B MIOCKOM 3epKaJe.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUs CBETa. AOCOJIIOTHBIM MOKa3aTelb MPEIOMIICHUS.
[TonHoe BHyTpeHHEE oTpakeHue. [IpenenbHblil yroi MoJIHOr0 BHYTPEHHETO OTPAKEHHUSL.

Hucnepcus cseta. CnoxHblIi coctaB 6enoro cera. L{ser.

CoOuparomnue u paccerBaromue JuH3bl. ToHkas nuH3a. DOoKycHOE pacCcTOSHUE M ONTHYECKas
cuina ToHko# nuH3bI. [locTpoenne n3o0paskeHuil B COOMPAIOIINX U paccerBaronuX JInH3ax. Gopmyna
TOHKOM JIMH3BL. Y BEIMYEHUE, 1aBAEMOE JINH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKOM ONTUKH.

Bonnoras ontuka. Unrepdepentius cera. KorepeHTHbIE UCTOYHHUKU. Y CIIOBUSI HAOIIOACHUS
MaKCUMyMOB W MHUHHMYMOB B HHTEpP()EpPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
MCTOYHHUKOB.

Hudpakmus ceera. Judpakinuonnas pemérka. YciaoBue HaOMIOJEHUS TJIaBHBIX MaKCHUMYMOB
U MaJICHUH MOHOXPOMATHYECKOI0 CBETa Ha JU(PPAKIIUOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuyeckue ycTpoWCTBA W TMPaKTUYECKOE MPUMEHEHHE: O4YKH, JIiyma, (oToamnmapar,
MPOEKIIMOHHBIN ammapar, MHKPOCKOI, TEJNECKOI, BOJOKOHHAs ONTHKA, MU(GPAKIMOHHAs peméTka,
HOJIIPON .

Llemoncmpayuu

[IpstmonmHeHOE pacipocTpaHeHNe, OTpakeHUe U MpeoMieHue cBera. Onruyeckrue npuOopsl.

[TonHOE BHYyTpeHHee oTpakeHrne. Moienb CBETOBOIa.



HccnenoBanue CBOWCTB N300paKEHHIA B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIA.

Hab6nronenue naTepdepeHIinm cBeTa.

Hab6nronenue nudpakiuuu cBera.

HabGnronenue qucnepcuu certa.

[Tony4yeHue ciekTpa ¢ OMOIIbIO TPU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habumronenune nonspusanuu cBera.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenne noka3aress IpeioMICHHUS CTEKJIA.

HccnenoBanue CBOMCTB N300payKCHHUM B JIMH3aX.

HabGmronenue qucnepcuu cera.

Pa3nen 6. OcHOBBI cHIENIHAIBLHON TEOPHH OTHOCHTEIbHOCTH

I'paHuibl TPUMEHUMOCTH KJIACCUYECKOM MexaHUKU. [locTynaTel crnenualbHOW TEOpHUH
OTHOCHUTEJIbHOCTU: UHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BAKyyM€, NPUHLHUII OTHOCUTEIbHOCTH
OWHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U COKPALLEHUE JJIUHBI.

DHEprusi U UMITYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € 3HEPrUei U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPIUs TTOKOSI.

Paznen 7. KBantoBasi ¢pusuka

Tema 1. Inemenmul K6aHMOGOI ONMUKU

®otonel. Popmyna [lnanka cBs3u SHEpruM (OTOHA C €r0 YaCTOTOH. DHEPrus W HMITYJIBC
dboToHa.

OtkpeiTue u uccnenoBanue porosadpdexra. Onpitel A. I'. CtoneroBa. 3akoHsl Gorodddexra.
VYpasuenue Diinmreitna 1 potosddexra. «KpacHas rpanuna» poroaddexra.

JlaBnienue cBeta. OnwiTel [1. H. JIeOenena.

XuMHudeckoe IeHCTBHE CBETA.

TexHuuyeckue ycTpoiicTBa M MpaKTUYECKOe TMpUMEHeHHue: (OTOINEMEHT, (HOTOJATUHK,
conHe4Has OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoToaddekra.

Cseroauo.

Conneunas G6arapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pesepdopna mo paccessHuto o -uactun. [lnanerapuas Moaens
atoma. [loctynarsl bopa. M3nyuenue u norsiomeHre GOTOHOB MPHU NEPEXO0/Ie aTOMA C OJTHOTO YPOBHS
SHEpPIruM Ha Apyrou. Buasl criekTpoB. CieKTp ypOBHEH SHEPTUU aTOMa BOJOPOJIA.

BosHoBbIE cBoiicTBa yacTull. Bomubl ge bpoiinsa. KopmyckyisipHO-BOJHOBOM Ayalin3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JTyYEHHE.

TexHuueckue yCTpOWCTBA W  MPAKTUYECKOE MPUMEHEHHE: CHEKTpaJIbHBIM  aHaIu3
(CTIeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Llemoncmpayuu

Mopens onsita Pezepdopaa.

Omnpenenenye ATMHBI BOJIHBI Jlazepa.

HabGnronenune mMHEMYaThIX CIIEKTPOB U3ITYICHHUS.



Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HabGnronenue nuHeityaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, JTOKA3BIBAIOIIUE CIIOXKHOCTh CTpOeHHUs sipa. OTKpBITHE pPaTuOaKTUBHOCTH.
OmnbiThl Pe3epdopaa mo onpeaeneHnio cocTaBa paAnoakTHBHOTO u3nydeHus. CBoiictBa anbda-, Oera-,
ramMmma-u3JilydeHus. BiausiHue paairoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpbiTHE TIpOTOHA M HeWTpoHa. Hykinonnas mopnens sgpa ['eitzenOepra—lMBanenko. 3apsiy
anpa. Maccooe uucio sapa. M3otomsl.

Anbda-pacnag. DNEKTPOHHBIM W TO3UTPOHHBIM Oera-pacman. ['amma-usnmydenuwe. 3akoH
PaaAMOaKTUBHOIO pacnaja.

DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

S nepuble peakuuu. JleneHue u CUHTE3 SAEP.

SAnepusiii peaktop. TepmosinepHsbiii cuntes. [IpobieMbl 1 IEPCIEKTUBBI SACPHON IHEPTETHKH.
DKOJIOTMYECKHUE aCEKTHI SIACPHON IHEPTrEeTUKH.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTtop1 HAOMIOIEHUS U PETUCTPALIUU DTIEMEHTAPHBIX YaCTHII.

OyHaaMeHTalbHbIe B3auMOoIeiCTBUSA. EMUHCTBO (hn3nueckoil KapTUHBI MUpA.

TexHudeckue yCTpoONCTBAa U MPAKTHYECKOE MPUMEHEHHUE: TO03MMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTYnK HOHUBHUPYIOUTUX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

HccnenoBanue TpekoB dacTuil (1o roToBsIM oTorpadusm).

Pa3nen 8. DjieMeHTHI ACTPOHOMUY U ACTPOPU3UKHU

Otanbl pa3BUTHs acTpoHOMUU. [IpUKiIagHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE aCTPOHOMHUH.

Bun 3Bé3nn0r0 HeOa. Co3Be3nus, spKue 3BE3/IbI, IJIAHETHI, UX BUTUMOE JIBHKCHHE.

ConHeyHas cuctema.

Connue. Connevynast akTuBHOCTh. Mcrounuk sHepruu ConHua u 3BE37. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKU. JlmarpamMma  «CHEKTPAJIbHBIA KJIACC — CBETUMOCTbY». 3BE3IBI  TJIABHOU
MOCJIE0BATENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb) Ul 3BE3/1 TJIaBHOM MOCIIE10BaTENbHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE MPEACTABICHUS O IPOUCXOXKAECHNUN U 3Botoluu CoHIa
U 3BE31. DTambl >KU3HU 3BE3]I.

Mnineunsiii [yt — Hama [Manaktuka. [lonoxxenune n nBukenue Connua B [Mamaktuke. Tumbl
rajakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TalaKTHK.

Bcenennas. Pacmmpenue BceenenHoil. 3akon Xa0O6sa. Paszberanue ramaktuk. Teopus
Bbonbuioro B3psiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOieMbl acCTPOHOMUH.

Yuenuueckue nabnooenus

HaGmronenus HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX TPHIIOKEHUHN st
ompesieNieHus] TOJIOKEHHUS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nojaymapus u sipkue 3BE3/IbI.

Hab6mronenus B Teneckon Jlynsl, mnaner, Mueunoro [Tytu.

O0o0maroniee NOBTOpeHNe

Ponp ¢usuku u acTpOHOMHHM B 9KOHOMHYECKOU, TEXHOJOTUYECKOM, COIMMATbHON M TUYECKOU



chepax NeATeTbHOCTH YEIOBEKa, POJIb U MECTO ()M3MKU U AaCTPOHOMHUHU B COBPEMEHHOW HAyYHOM
KapTUHE MHpPA, POJib GU3MUECKOW TEOPUU B (POPMUPOBAHUHU TMPEACTABICHUN O (U3UUYECKON KapTHUHE
MHUpa, MeCTO (DU3MUYECKOW KapTHHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NpeCTaBICHUN O IPUPOJIE.

Me:xknpeamMeTHble CBSI3H

N3yuenne xypca ¢usuku 0O6a3oBoro ypoBHs B 11 kiacce ocymiecTBiasieTcss ¢ y4€TOM
COJIepKATEIBHBIX MEKIIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHUKH, OMOJIOTHH, XUMHUH, Teorpapuu u
TEXHOJIOTHH.

Mesicnpeomemmusie nowsimus, CBI3aHHbIE C U3yYEHHUEM METOJIOB HAYYHOTO TIO3HAHMS: SIBJICHUE,
Hay4yHbId (akT, TUMOTe3a, (PU3MUeCKas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, SKCIICPUMEHT,
MOJICTTUPOBAHUE, MOJICIh, H3MEPCHHE.

Mamemamuxa: penieHHEe CUCTEMbl YpaBHEHHWH, TPUTOHOMETpHUYECKHE (YHKIUU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPHTOHOMETPHYECKOE TOXKIIECTBO, BEKTOPHI M UX MPOCKIUU
Ha OCH KOOPJIWHAT, CJIOKECHUE BEKTOPOB, MPOM3BOIHBIC 3JICMEHTAPHBIX (DYHKIIHIA, IIPU3HAKHU 1OI00US
TPEYroJILHUKOB, ONPEICICHUE TUIOMAAN TUIOCKUX GUTYp H 00BEMA TEIL.

Buonoeus: snekTpuuecKue SBICHHUS B )KHBOW NMPHPOJIE, KOeOaTeIbHbIC TBUKCHUS B JKUBOU
MIPHUPOJIC, ONITUICCKUE SIBJICHUS B KHBOU IIPUPOJIC, ICHCTBUE paUaIlK HA )KHUBBIC OPTaHU3MBI.

Xumus: cTpOSHUE aTOMOB M MOJICKYJI, KPHUCTAUTMICCKAas: CTPYKTYpa TBEPABIX TEJ, MEXaHU3MBI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CIIEKTPaJIbHbIN aHaIu3.

l'eocpagpusa: MarHUTHBIE TONIOCA 3€MJIM, 3aJie)KM MAarHUTHBIX pyd, (oTochEMKa 3eMHOU
MIOBEPXHOCTH, MPEJICKAa3aHUE 3EMIICTPSCCHHI.

Texnonoeus: TUHUM DIIEKTPOIEpENad, TEHEPAaTop IEPEMEHHOTO TOKa, JJICKTPOIBUIATElb,
WHAYKIIMOHHAS [1€4Yb, pajap, paguonpuéMHHUK, TEIeBU30p, aHTeHHa, Tenedon, CBY-mneus,
MPOSKIIMOHHBIN anmapat, BOJJOKOHHAsS ONTHKA, COJTHEYHAsI OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHoT0 nipeameTa «Du3uKa» Ha ypoBHE CpeIHEro o01ero oopazoBanus (0a30BbIi
YPOBEHB) JOJDKHO OOECHEYHTh JOCTH)KCHHE CIEAYIONIMX JIMYHOCTHBIX, METANpPeIMETHBIX U
MPEIMETHBIX 00Pa30BaTEIBHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE pE3yabTaThl OCBOEHMs YydeOHoro mnpenMera «®du3MKa» JJOIDKHBI OTpakaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYalOIIMXCS PYKOBOJACTBOBATHCA C(POPMUPOBAHHOW BHYTpPEHHEH
NO3HULKEH JMYHOCTH, CUCTEMON IEHHOCTHBIX OPHUEHTAlMH, TMO3WTHUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIINX TPAJAULIHUOHHBIM HEHHOCTSIM POCCHHCKOTO OOIIECTBAa, PACHIMPEHHE >KU3HEHHOTO
OMbITa U ONIBbITA ACATEIbHOCTH B IPOILECCe peaju3allMd OCHOBHBIX HampaBIEHUH BOCIUTATEIbHOMN
NeSITEAbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOro BOCIUTAHUS:

C(OPMHUPOBAHHOCTh I'PAXKIAHCKON MO3UIUH 00YYAIOIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCUICKOTO OOIIIECTBa,

INPUHATHE TPAJWLUOHHBIX OOIEYEOBEYECKMX T'yMAHUCTHUECKUX M JEMOKPAaTHUYECKUX
IIEHHOCTEI;

TOTOBHOCTb BECTH COBMECTHYIO JESATEIILHOCTh B MHTEPECAX IPAKJAHCKOro OOIIECTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aHMOJICHCTBOBATH C COIMAILHBIMU MHCTHUTYTaMH B COOTBETCTBHH C WX (DYHKIHSIMU
U Ha3HAYCHUEM;

TOTOBHOCTb K TYMAHUTapHOW U BOJIOHTEPCKOM 1E€ATEIbHOCTH;

2) IATPHOTHYECKOI0 BOCTUTAHMS:

c(OPMHPOBAHHOCTb POCCUICKOM I'paskJaHCKON UJEHTUYHOCTH, MAaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHUE K FOCYIapCTBEHHBIM CUMBOJIaM, TOCTH)KEHUSAM POCCUHCKUX YUEHBIX B
obnactu GU3UKK U TEXHUKH,

3) AIyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOI0 TIOBE/ICHUS;

CIOCOOHOCTh OLIEHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHbBIE PEIICHHs, OPUEHTUPYICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B I€ATEIBHOCTH YUEHOTO;

0CO3HaHME JINYHOTO BKJIaJa B IOCTPOECHUE YCTONUHUBOTO OYAYIIEro;

4) 3cTeTHYeCKOr0 BOCIIMTAHHUS

ACTETUYECKOE OTHOIICHHUE K MUPY, BKJIIOYasi ICTETUKY HAyYHOTO TBOPYECTBA, IPUCYILETO
buznueckoil Hayke;

5) Tpy/10BOr0 BOCIIMTAHUS:

MHTEpEC K pazIuuHbIM cepam npodecCHOHATBHON IEeSTeNTbHOCTH, B TOM YHCJE CBS3aHHBIM C
¢u3uKOii M TEXHUKOH, yMEHHE CcOBepllaTh OCO3HAHHBIM BbIOOp Oynymedl npodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oOBaHHWIO M CaMOOOpa30BaHHWIO B oOmacTh (DU3WMKH Ha
NPOTSKEHUH BCEH JKU3HU;

6) 3K0JIOrHYecKoro BOCIUTAHMA:

c(OPMHUPOBAHHOCTh  HKOJIOTHUYECKOM  KYJIbTYpbl, OCO3HAaHHE TJ00aJBHOIO  XapakTepa
9KOJIOTMYECKHX TIpobiieM;



IUIAHUPOBAHUE M OCYILIECTBJIEHUE ACHUCTBUI B OKPYXKAIOLIECH CPEJE HA OCHOBE 3HAHMS LIEJICH
YCTOMUYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacUIMpEeHHE ONBbITA ACSITENBHOCTH HKOJIOTMYECKON HANpPaBICHHOCTH HAa OCHOBE HMMEKOIIMXCS
3HaHWH 1Mo (HU3UKeE;

7) HEeHHOCTH HAYYHOT'0 TIO3HAHMSI:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3UYECKON HAYKH;

OCO3HaHHUE LIEHHOCTH HAYYHOM J1eATeIbHOCTH, TOTOBHOCTh B MPOLIECCE N3YUEHUS (DUBHKU
OCYILIECTBJISATh MPOECKTHYIO U HCCIEN0BATENBCKYIO AEATEIbHOCTh MHIMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCcTBUS

Ba3oBbie Jlornueckue AeiiCTBHUs:

CaMOCTOSITENIFHO  (DOPMYJMPOBATh W aKTYaIM3HpPOBATh MpoOJEeMy, paccMarpuBarh e¢
BCECTOPOHHE;

OTIPENENIATH 1SN IeTeIbHOCTH, 331aBaTh MTAPAMETPhl U KPUTEPHH UX JIOCTUKCHUS,

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3MUYCCKHX SIBIICHUSX;

pa3pabarbeIBaTh IUJIAaH PEIICHUS MPOOJIEMBbI ¢ YIETOM aHATU3a MMCIOIIMXCS MATePHAIBHBIX U
HEMaTCPUATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JCSITCILHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB IEIISIM,
OLICHUBATh PUCKH MOCIICICTBUI IESTCIbHOCTH,

KOOPJIWHUPOBAaTh H BBIMOJHATH pPAOOTYy B  YCIOBUSX PEABbHOTO, BUPTYAIBHOTO H
KOMOWHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIICHUE IPU PEIICHUU KU3HEHHBIX TPOOJIeM.

Ba3oBble uccienoBarebCKue TeHCTBUS:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMH ITOHATHAMHI M METOIaMU (PU3HUYECKON HAYKH;

BJIQJICTh HaBBIKAMHU YYeOHO-MCCIICIOBATEIILCKON W MPOSKTHOM JIEATEIHPHOCTH B 001acTH
(U3HKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY TTOMCKY METOJIOB PEIICHUS 3a1a4
(U3HYECKOTO COACPKAHMS, TPUMEHEHHIO PAa3TUIHBIX METOJIOB TIO3HAHWS,

BIIQJIETh BUJAMHU JEATEIBHOCTH MO TOJTYYEHHI0 HOBOTO 3HaHHUSA, €ro HHTEpIpeTaluu,
npeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IHYHBIX Y4€OHBIX CUTYallUsAX, B TOM YHUCIE MPH CO3JAaHUU
y4eOHBIX MPOEKTOB B 00IACTH (PU3UKH;

BBISIBJISITH PUYMHHO-CIICJICTBEHHBIE CBS3H U aKTYaIU3UPOBATh 337a4y, BBIABUTATh THIIOTE3Y €€
pelleHus, HaXOAUTh apTyMEHTHI JAJisl JOKa3aTeNbCTBA CBOMX YTBEPXKICHHM, 3a/laBaTh MapameTpbl U
KPUTEPUU PEIICHUS;

aHAJIM3WPOBATH MOJIYUCHHBIC B X0JI¢ PEIICHHS 337a4d Pe3yJIbTaThl, KPUTHUSCKH OIICHHBATH UX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3aJ]aud B OOPa30BATEIBHOU JEATCIIEHOCTH, B TOM
qrclie PY U3YYEeHUU (QU3HKHY;

JaBaTh OIEHKY HOBBIM CUTYallUsSIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT,

YMETh NMEPEHOCUTH 3HaHUS M0 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEAEATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJIEH, IPEJIaraTh OPUTHHAIBHBIE MTOAXOAbl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:



BJIaJIeTh HaBBIKAMHU IMOJy4yeHHs] HHPOpPMALUU (U3NYECKOTO COJEpKaHUS M3 HCTOYHHKOB
Pa3HBIX TUIIOB, CAMOCTOSITENIBHO OCYIIECTBIIATh TOUCK, aHAIN3, CUCTEMATU3aLUI0 U UHTEPIPETALUIO
uH(pOpMaIUU PA3INYHBIX BUIOB U (OPM MPEICTABICHUS;

OLICHUBATh JOCTOBEPHOCTb HH()OPMALINY;

UCIIOJIb30BaTh CpelCTBa MH(DOPMALIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA B PELICHUH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX UM OPTraHM3AalMOHHBIX 3a1ad C COOJIIOJeHHEeM TpeOoBaHHUN
SPrOHOMHUKH, TEXHUKH O€30MacCHOCTH, TUTUEHBI, PECypcOCOepeKEHHsI, TPABOBBIX M 3TUYECKUX HOPM,
HOpPM MH(OPMAIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOTr0 COAEpk aHHS B Pa3IUYHBIX (opMmaTax ¢ Y4ETOM Ha3HAuUCHUS
uHbOpMallMl U 1ENeBOM ayauTopuu, BbIOMpas ONTHUMANbHYIO (OpMY MpEACTaBICHUS U
BU3yaJIN3aLUU.

KoMMyHuKaTHBHBIC YHHBepCcAJIbHbIe yUeOHbIe NelicTBHUS:

OCYILECTBIISATh OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOM NEATEIHHOCTH;

pacro3HaBaTh MPEAIOCHUIKH KOH(MIUKTHBIX CUTYallui U CMATYATh KOH(IIUKTHI,

Pa3BEPHYTO U JJIOTUYHO M3J1araTh CBOK TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHTHOW U MHAUBHUIYaIbHON pabOTHI;

BBIOMpATh TEMaTHUKy U METOJAbI COBMECTHBIX ACHCTBHIM C yd4€TOM OOIIMX HHTEPECOB H
BO3MOYKHOCTEHN Ka)KJ0r0 4jeHa KOJIEKTUBA;

IIPUHUMATDH L[E€JIM COBMECTHOU JEATEIBHOCTH, OPraHU30BBIBATh U KOOPAMHHUPOBATH ACHCTBUSA
110 €€ JOCTHKEHMIO: COCTABIIATH IIAH JACUCTBUH, PACIPENEIATh POJIU C Y4ETOM MHEHHM Y4aCTHHUKOB,
00CyXJ1aTh pe3y/bTaThl COBMECTHOW pabOThI;

OLICHHMBATh KaueCTBO CBOETO BKJAJa U KaKJIOTO yYaCTHMKA KOMaHJbl B OOLIUI pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE IPOEKTHI, OIIEHUBATh HAEH C IMO3HUIMH HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATETMUECKOE MOBEACHUE B PA3IUYHBIX CUTyalUsX, IIPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHble yHMBepcaJibHbIe y4eOHblIe AelicTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO OCYILIECTBIISATh IO3HABATEIbHYIO JEATEJbHOCTh B 00JaCTH (U3UKH U
aCTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIBHO COCTaBIIATh IUIaH PEIICHWS pPacuyE€THBIX M KAYECTBEHHBIX 3a/Jad, IUIaH
BBITTOJIHEHUS! TIPAKTUYECKOM pabOThI ¢ yUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEANIOYTEHU;

JIaBaTh OLICHKY HOBBIM CHUTYaLUsIM;

pacmupsATh paMKH y4eOHOTr0 MpeAMETa Ha OCHOBE JIMYHBIX MTPENIOYTEHUH;

JienaTh OCO3HAaHHBIA BBIOOp, APTYMEHTUPOBATh €ro, OpaThb Ha ceOsd OTBETCTBEHHOCTh 3a
pelIeHuE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO 3PYIULUU B 00NacTU (PU3MKHU, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIIbHBINA U KYIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBI HHTE/JIEKT:

JlaBaThb OLICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHUBBI B JIE€SITEIBHOCTb, OLIEHHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMHU IO3HABATEJIBbHON peQieKCMM KaK OCO3HAHUS COBEPIIAEMBIX AEHCTBUHA U
MBICJIUTEIIBHBIX IPOLECCOB, MX PE3YIbTATOB U OCHOBAHHI;



UCTIOJIb30BaTh MPUEMBI peIIEKCUH IS OLIEHKU CUTYaIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHNUMAas CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB EATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OMINOKH.

B mpouecce nOCTHKEHHS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOrpamMMbl MO (PHU3HMKE s
YpOBHSL cpefHero oOmiero oOpa3oBaHHs y OOYYaIOLIUXCS COBEPIICHCTBYETCS SMOLMOHAIbHbBIN
UHTEJJIEKT, IPEANOoIaraoumi copMiupoBaHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOLIEr0 CIIOCOOHOCTh MOHUMATh CBOE HMOILIMOHAIBHOE COCTOSHUE,
BUJICTh HAINIPABJICHUS Pa3BUTHUS COOCTBEHHOM AMOLIMOHANILHOM c(pephl, ObITH YBEpEHHBIM B ce0e;

CaMOpPETYJIMPOBaHMs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE IPUHUMATh OTBETCTBEHHOCTDH 32
CBOE TOBEACHHE, CIHOCOOHOCTH aJaNTHPOBATHCS K SMOLMOHAIBHBIM H3MEHEHHSIM U TPOSBIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBALIUM, BKIIIOYAIOLIEH CTpEMJIEHHE K JIOCTHXKEHUIO LEIM M YCIeXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSIHHE JIPYTUX,
YUUTBIBaTh €0 IPHU OCYILIECTBIEHUN OOLIEHMSI, CIOCOOHOCTh K COUYBCTBHIO M COIIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAWBATh OTHOUICHHS C JPYTHMH
JIOJbMU, 3a00TUTHCS, TPOSBIISTH UHTEPEC U pa3pemiaTh KOH(IUKTHL

INPEAMETHBIE PE3YJIbTATbBI

K konny obyuyenus B 10 kiacce mpeaMeTHble pe3ysibTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y 00 yUAIOIIUXCSI YMEHUH:

J€MOHCTPHPOBATh Ha MpHUMeEpax pojib U MecTo (U3MKU B (OPMHPOBAHUU COBPEMEHHOU
HAay4yHOW KapTHHBl MHpPA, B DPA3BUTUU COBPEMEHHON TEXHUKM M TEXHOJIOTMH, B IPAKTHYECKOMN
JeATeIbHOCTH JIFOJIEH;

YUUTBHIBaTh T'PAHUIBl MPUMEHEHMS] U3yYEHHBIX (U3MUECKUX MOJIeNel: MaTepualibHas TOYKa,
MHepLMaIbHas CUCTeEMa OTCUYETA, aOCOIOTHO TBEPJIOE TEJIO, UACATIBHBINA Ta3, MOJENIN CTPOCHHUS ra30B,
KUAKOCTEN U TBEPIBIX TEJ, TOUCUHBIN SJIEKTPUUECKUM 3aps]l IpU pelIeHnH (pU3NUecKUX 3ajay;

pacrio3HaBaTh (pU3MUECKUE SBJIEHUS (TpoLecchl) U OOBACHATH HMX Ha OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJIIIPHO-KUHETUUECKON TEOpUM CTPOCHHS BEIIECTBA M AJIEKTPOAMHAMUKHU:
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE NPSMOJIMHEHHOE JBH)KEHUE, CBOOOIHOE MaJeHUE Tell, IBUKEHUE
0 OKPY)XHOCTH, MHEpLHUs, B3auMojencTBue Ten, Aud¢ys3us, OpPOYHOBCKOE [BHKEHHUE, CTPOEHUE
KUAKOCTEH M TBEPIBIX Tel, W3MEHEHHE O0bEMa Tell MpU HarpeBaHuM (OXJIAXKIEHWH), TEIJIOBOE
paBHOBECHE, UCIIapeHHe, KOHJEHCalMsl, IJIaBIeHre, KPUCTAJUTU3aIHs, KUIICHHEe, BIaXKHOCTh BO3yXa,
NOBBILICHUE JIABJICHUS Ta3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYZE, CBA3b MEXIYy MapaMeTpaMu
COCTOSIHUS T'a3a B U30IIpoLEccax, MIEKTpU3alus Tell, B3aUMOACHCTBHE 3apsA0B;

OIMCHIBATh MEXAHUUYECKOE JBIKEHHUE, UCIOJb3Yys (PU3UYEeCKHe BEIMYUHBI: KOOPAWHATA, MYTh,
IepeMENIEHNE, CKOPOCTb, YCKOPEHHE, Macca Tela, CHJAa, UMIYJIbC Tejla, KUHETHYECKas IHEpIus,
NOTEHIMAJbHAs JSHEeprus, MeXaHHueckas paboTa, MeXaHWYecKas MOIIHOCTh; INpU ONMHUCAHUH
MPAaBWIBHO TPAKTOBAaTh (YU3MUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYUH, UX O0O03HAYEHUS U €IUHULIBI,
HaXOJUTh (POPMYIIBI, CBSI3bIBAIONINE JAaHHYIO (PU3NUECKYIO BETUUYUHY C APYTUMHU BETMUYUHAMU;

OIMCHIBATh M3YUYEHHbIE TEIUIOBbIE CBOICTBA TEJ M TEIUIOBbIE SBJICHUS, UCTIOIb3Ys (PU3NUECKHE
BEJIMUMHBI: JaBJIEHUE ra3a, TeMIeparypa, CpelHsAs KUHETHYeCKas SHEPIrusi XaOTHUECKOIrO JBUKEHUS



MOJIEKYJI, CpEIHEKBaJpaTHU4Has CKOPOCTb MOJEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JHEPIUs,
pabota rasa, k03(p(HUIUEHT MOJE3HOr0 IEHCTBUS TEMJIOBOTO JBUIATElsl; MPU ONHCAHUU NPABHIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HUCHOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHMUS M €JUHMILIbI, HAXOAUTh
(GopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C APYTUMH BEJIHMUUHAM;

OIMCHIBATh W3YYEHHBIE DJIEKTPUUYECKHE CBOMCTBA BELIECTBA U JJIEKTPUUYECKUE SIBJICHUS
(mporecchbl), HCIONB3Ysl (PU3MUYECKUE BEIWYHMHBI: AJIEKTPUUECKUI 3apsij, 3JIEKTPUYECKOe IoJe,
HaANPsDKEHHOCTD IOJIS, MOTEHUUAN, Pa3HOCTh MOTEHIUAJIOB; IIPU ONKMCAHWUU IPABUWIBHO TPAKTOBATH
(Gu3n4ecKuil CMBICI HCIOJb3YEMbIX BEIMYMH, UX O00O3HAUCHMsI M €IUHMIIbI; YKa3blBaThb (OPMYIIbI,
CBSI3bIBAIOIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMU BETUUYMHAMU;

aHATM3UPOBaTh (U3NYECKUE TMPOLECCHl W SBICHUS, HCIONB3YS (DU3MUYECKHEe 3aKOHBI U
IPUHIUIBL: 3aKOH BcemupHoro tsaroreHus, [, II m III 3akoner HplooTOHA, 3aKOH CcoXpaHeHuUs
MEXAHUYECKOM JHEPIUM, 3aKOH COXPAHEHUS HUMILYJbCa, NPUHUUI CYNEPHO3ULMH CHJI, IPUHLUI
paBHOIIPaBUSl MHEPLMAIBHBIX CHCTEM OTCYETA, MOJEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BELIECTBA, I'a30BbIE 3aKOHBI, CBSI3b CPEJHEN KMHETHUYECKOM SHEPIUH TEIUIOBOTO JBHKEHUS MOJEKYJH C
abCOJIIOTHOW TeMIlepaTypoi, NEepBblii 3aKOH TEPMOIAMHAMUKH, 3aKOH COXPAHEHHs 3JIEKTPUUECKOro
3apsija, 3akoH KysoHa, npu 3ToM pa3inuyarh CJI0BECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe
BBIPAKEHUE U yCIIOBUs (TPAHUIBI, 00JIACTH) TIPUMEHHUMOCTH;

OOBSICHATH OCHOBHBIC NMPUHIUIBI JIEHCTBUS MAalluH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB;
pas3nyaTh yciaoBUsA UX O€30IIaCHOIO MCIIOJIb30BAaHMSI B IOBCEHEBHOM KU3HU;

BBIMOJIHATh 3KCHEPUMEHTHl IO MCCIEOBAHUIO (DU3MUYECKUX SBJICHUM M IPOLIECCOB C
UCIIOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUH, MpH 3TOM (popMyIupoBaTh npodiemMy/3anady u
TUIOTE3y Y4eOHOro SKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 IPEAJIOKEHHOTO 000pyAOBaHUS,
IIPOBOJIUTH OTBIT U (POPMYIIUPOBATH BHIBOJIBI,

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIC M3MEpPEHHs (PU3MUECKUX BEIUYWH, MIPH 3TOM BBIOMPAThH
ONTUMAIILHBIA CIOCOO M3MEpPEHHS M HCIIOJB30BaTh HM3BECTHBIE METOJIBI OLEHKH MOTPEIIHOCTEH
U3MEPEHHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAy (PU3MYECKMMM BEIMYMHAMU C HCIOJIb30BAHUEM MPSIMbIX
U3MEPEeHUH, TpH OSTOM KOHCTPYUPOBATh YCTaHOBKY, (DUKCHPOBAaTh pe3yJbTaThl MOJTYYEHHOM
3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUJAE TaONIMIl U TpaduKOB, JAENaTh BHIBOJBI MO pe3yjbTaTaM
UCCIIE/IOBAHUSI,

coOnoaTh MpaBuia 6e30MacHOro Tpyda MpU MPOBEIEHUH UCCIIEAOBAaHUM B paMKax yuyeOHOTo
JKCIIEPUMEHTa, Yy4eOHO-UCCIEA0BATEIbCKOM W MPOEKTHOM JEeATENIbHOCTH C HCHOJIb30BAaHUEM
M3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOpPHOTO 00OPYI0BaHMS;

pemarh pacu€THble 3a7aud C SIBHO 33JaHHOM (DU3MUECKON MOJENbIO, UCHONB3YS (hU3NUECKHe
3aKOHBI U NMPUHIIMIBI, HA OCHOBE aHaJM3a YCIOBUA 33Jauu BHIOMpATh (PU3MUECKYIO0 MOJIEIb, BHIACIATh
¢u3nueckue BETMUUHBI M (OPMYJbl, HEOOXOAMMBIE s €€ peleHHs, MPOBOAUTH PacuéThl U
OLIEHUBATh PEAIbHOCTH MOJIyY€HHOTO 3HAaUeHUS (PU3UUECKOM BETUUUHBI;

pelars KadyeCTBEHHBIE 3aJauyM: BBICTPAUBATh JIOTUYECKH HENPOTUBOPEUYMBYIO LEMNOUYKY
pacCyXJIeHHI ¢ OMOpOi Ha M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UUYECKHE SIBICHUS;

WCIOJIb30BaTh NMPH PElIEHUH Y4eOHBIX 3a/a4 COBPEMEHHble MH(QOPMAIMOHHBIE TEXHOJIOTHUU
JUISL TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETAUN U MPEJCTaBICHNUs Y4eOHON M HayYHO-TIONMYJISpHON
uH(pOpMalY, MOITYYEHHONH M3 Pa3IUYHbIX MCTOYHMKOB, KPUTHYECKH aHAIM3UPOBATH MOJIydaeMYyIO
uH(pOpMaIIHIO;

MIPUBOAUTH MIPUMEPHI BKJIaJIa POCCUUCKUX M 3apyOekKHbIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKHE 3HaHMA MO (PM3MKE B MOBCEAHEBHOM >KM3HU NIl 0OecreyeHus



0€30MacHOCTH TpHU OOpamieHUH ¢ TpPHOOpaMU M TEXHUYECKUMH YCTPOMCTBAMHU, ISl COXPAHCHHUS
3JI0pPOBbS U COOJTFOICHUSI HOPM DKOJIOTUUYECKOTO MMOBEACHHS B OKPYKAIOIIEH cpejie;

paboTtaTh B TpyIIe C BBHIMNOJIHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBAaTh PadbOTy
TPYNIbI, PalMOHAIbHO PACHPENENATh O0S3aHHOCTH M IUIAHUPOBATh JAEATEIbHOCTh B HECTaHJIAPTHBIX
CUTyallUsiX, aJCKBaTHO OILIEHUBATh BKJAJ KaXJIOro M3 YYaCTHUKOB TPYIIbl B PEIICHUE
paccMaTpuBaeMoi mpoOIeMBbl.

K konmy oOyuenuss B 11 kJacce mpeaMeTHbIC pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb CHOPMHUPOBAHHOCTH y OOYUAIONIUXCS YMEHUI:

JEMOHCTPHPOBATh HA MPUMEpPAX poOJib U MecTo (pu3uku B (HOPMHPOBAHUH COBPEMEHHOMU
HAyYHOW KapTUHBI MHUpa, B PAa3BUTUU COBPEMEHHOH TEXHUKM M TEXHOJIOTMH, B MPaKTHYECKOI
JEeSTENIbHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUDA;

YUUTHIBaTh TPAHUIBl [PUMEHEHHs] HM3YyYEHHBIX (U3MYECKUX  MOJENel: TOYEeYHBIN
ANEKTPUYECKUIN 3apsifl, Jy4 CBETa, TOUCUHBIH MCTOYHHK CBETa, AJEpHAs MOJAENIb aTOMa, HYKJIOHHAas
MO/JIeJTh ATOMHOTO SIJIpa MPH pelicHrH (PU3MIEeCKHUX 3a1ad;

pacmio3HaBaTh (U3MUYECKUE sBICHUS (TPOIECChl) U OOBSACHATH WX HA OCHOBE 3aKOHOB
JICKTPOJMHAMUKA W KBAaHTOBOW (DH3WKH: SJCKTPHUECKas IMPOBOJUMOCTh, TEIUIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aUMOJEHCTBUE MArHUTOB, SJIEKTPOMArHUTHAST WHIYKIIUS,
NECTBME MAarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM U JBMXKYIIHMICS 3apsi, 3JIEKTPOMarHUTHbBIE
KojeOaHusi U BOJHBI, MPSMOJIMHEHHOE pAcCIpOCTPAHEHUE CBETa, OTPaXKEHHUE, MpeIOoMIICHUE,
uHTepdepeHys, AUPpakus U MOJIApU3aLUs CBETa, TUCHEpCUs CBeTa, (GOTOAIEKTpUIECKUil A ekt
(poroaddexT), cBeTOBOE HaBieHHE, BO3HMKHOBEHHE JMHEHYATOro CHEKTpa aromMa BOAOPOJa,
€CTECTBEHHAsI M HICKYCCTBEHHAsI PaJIIOAKTUBHOCTB;

OMHUCHIBATh HW3yYEHHBIE CBOMCTBA BeIIECTBA (DJCKTPUUYCCKUE, MArHUTHBIC, ONTHUYECKHUE,
ANEKTPUYECKYIO TMPOBOAMMOCTDh PA3IUYHBIX CpPENl) U DIIEKTPOMArHUTHBIC SIBJICHHS (IIPOIIECCHI),
UCTIONB3YS (PU3UYECKUE BEITMYMHBIL: AICKTPUUYSCKUHN 3apsjl, CHjla TOKa, DJICKTPUICCKOE HAINPSHKEHUE,
ANEKTPUYECKOE COMPOTUBJICHHE, PA3HOCTh IMOTEHIMAIOB, JJIEKTPOJBHXKYIIAas CHia, padoTa TOKa,
WHAYKIUS MarHUTHOTO mous, cuia Awmmepa, cuia JlopeHIa, MHAYKTUBHOCTH KATYIIKH, YHEPTHUS
ANEKTPUYECKOTO W MAarHUTHOTO TOJIeH, MEePUOJ U 4YacToTa KoliebaHuii B KoieOaTelIbHOM KOHTYpE,
3apsa W CUJa TOKa B TPOIECCe TapMOHMYECKHX JIIEKTPOMArHUTHBIX KoleOaHwid, (okycHoe
paccTosiHue W ONTHYECKas CUja JIMH3BI, MPU OMHCAHUU MPABHIIBHO TPAKTOBATh (PU3UUYECKHUI CMBICI
WCIIOJIB3YEMBIX BEJIMYHMH, UX 0003HAYEHUS U €IUHHIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(GU3UYECKYIO BETUYHHY C APYTUMH BETHYUHAMH;

OMHCHIBATh U3YYCHHBIC KBAHTOBBIC SIBJICHUSI M TIPOLIECCHI, UCTIOJIB3Ys (U3UYECKUE BETUUUHBI:
CKOPOCTh AJICKTPOMATrHUTHBIX BOJIH, JUTMHA BOJIHBI W 4YacTOTa CBETA, DHEPTUS U MUMIYJIbC (OTOHA,
nepuoj; TOoJypacmajaa, SHEprusl CBSA3M AaTOMHBIX sAep, MPH OINHUCAHUU MPABHIBHO TPAKTOBATh
(bu3NYECKU CMBICIT HCIIOJNIB3yEeMbIX BEIWYUH, UX O0O3HAUEHUS U €IUHUIIBI, YKa3bIBaTh (OPMYIIBI,
CBSI3BIBAIOIIME MaHHYI0 (U3MUECKYI0 BEIUYMHY C JPYTUMH BEJIHMYMHAMH, BBIYUCIATH 3HAYCHUE
(bU3NYECKON BETUYNHBL;

aHATM3UPOBATh (U3UYECKUE TPOIECChl U SBJICHHS, HWCIONB3YS (U3HUYECKHE 3aKOHBI |
NPUHIUIEL: 3aKk0H OMa, 3aKOHBI MOCJEI0BATEILHOTO W TMapalyIeIbHOTO COCTUHEHUS TPOBOIHUKOB,
3akoH  JDxoyns—JIeHma, 3akOH  AJEKTPOMArHUTHOW  WHAYKIHMH, 3aKOH  TPSMOJMHEHHOTO
pacrpocTpaHeHUsI CBETa, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI TPEJIOMIICHHUS CBETa, ypaBHEHHUE
OiinmTeitHa s Gorodddexra, 3aKOH COXpaHEHHUS SHEPTUH, 3aKOH COXPAHEHHUsS HMITYJbCa, 3aKOH
COXpAHEHHUs DJIEKTPUUECKOTO 3apsJia, 3aKOH COXPAaHEHMs] MacCOBOIO uMciia, noctyiarsl bopa, 3akoH
paZIMOaKTUBHOTO pacrajga, Mpd OTOM pa3iuyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIlbl, 00JaCTH) TIPUMEHUMOCTH;



OIPEIENIATh HANPABJICHUE BEKTOpA WHAYKIIMM MArHUTHOTO TIOJIS MIPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuinsl JlopeHna;

CTPOUTHh W ONUCHIBATh M300paKEHUE, CO37aBaeMOE IUIOCKUM 3EpKaJioM, TOHKOW JIMH30M;

BBINOJIHATH SKCIIEPUMEHTHI 110 UCCIICAOBAaHUIO (PH3MUECKUX SBJICHUN M MPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX U KOCBEHHBIX M3MEPEHUIl: Mpu 3ToM (GopMyiupoBarh npobiemy/3anady u
TUTOTE3y Yy4eOHOro SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 IMPEAJIOKEHHOTO O0OpYyIOBaHUS,
IPOBOJIUTH OTIBIT U (POPMYJIUPOBATH BHIBOJIBI,

OCYIIECTBIIATh MPSAMbIC U KOCBEHHbBIC M3MEpPEHHs (PM3UUYCCKUX BEIUYMH, MPU 3TOM BBIOMPAThH
ONTHUMAIBHBIA CIOCOO HM3MEPEHUs] M HCIOJIb30BaTh M3BECTHBIC METOMABI OICHKH IOTPEIIHOCTEH
WM3MEPEHHUI;

WCCIIEIOBATh 3aBUCHMOCTH (PU3MYECKHUX BEIMYHMH C UCIOJIH30BAHUEM TPSMBIX U3MEPEHHI: TIPH
3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PMKCUPOBATHh PE3YJIbTATHI TIOJTYYCHHOW 3aBUCUMOCTH (DPU3HYECKHX
BEJIMYKH B BUIC TaOIHII M rpaUKOB, J1eN1aTh BBIBOJBI 110 PE3yIbTaTaM UCCIICIOBAHUS;

coOmoaTh mpaBuia OE30MacHOTO TPyAa MPU MPOBEICHUH MCCIIEIOBAaHUA B paMKax y4yeOHOTO
IKCIIEPUMEHTa, YUeOHO-HCCIIEIOBATEIbCKOH W TPOEKTHOW JEATENBHOCTH C HCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 00OPYAOBaHUS;

pemaTh pacu€THBIC 33Ja4u C SBHO 33JaHHONW (PU3MUYECKON MOMAEIBIO, MCIONB3Ys (U3NIECKHE
3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHaJIM3a yCJIOBUs 3a/1a4d BEIOUPATh (PU3HUYECKYIO MOJIECIh, BBIICISATh
¢du3uveckue BEIHUMHBI W (HOPMYJIbI, HEOOXOAMMBIC ISl €€ pEIICHHs, MPOBOJUTH pPacd€Thl U
OILICHUBATh PEATLHOCTH MOJIyYEHHOTO 3HAYCHUST (PH3UUCCKOM BEITHUUHBI;

pemaTh Ka4YeCTBEHHBIC 3a7auyd: BBICTPAMBATH JIOTMYECKH HEMPOTUBOPEUMBYIO IICTIOYKY
paccyKICHUN ¢ OTIOPOI Ha U3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHUS;

UCIIOJIb30BaTh TIPU PEIICHUH YYEOHBIX 3a/la4 COBPEMEHHbBIC MH(POPMAIMOHHBIC TEXHOJOTHU
JUISL TIOUCKA, CTPYKTYPHUPOBAHKSI, MHTEPIIPETALIMU M MPEICTABICHHs YUCOHOW U HAYYHO-TOMYJISIPHON
uH(pOpMaIIMK, TIOIYYCHHOW M3 PAa3IMYHBIX MCTOYHHUKOB, KPUTHYCCKH AHAIU3UPOBATH MOJIYYACMYIO
uH(pOpMalLIIO;

OOBSICHATh MPHUHIUIIBI JCHCTBHS MAIllUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iinyaTh
YCJIOBUS MX 0€30MacHOTO MCIOJIb30BAaHHS B IIOBCEJHEBHOW JKU3HH;

MPUBOIMTH MIPUMEPHI BKJIaJIa POCCHUCKHUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHUE MIPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BATh TEOPETHUCCKHE 3HAHUS 1O (PU3MKE B TMOBCETHEBHOW KU3HH JIJIsl 00CCIICUCHHUS
0€30MacHOCTH TMpH OOpalleHNH ¢ NPUOOpaMH M TEXHHUUYSCKHMMH YCTPOWCTBAMH, JUIS COXPaHCHHUS
3II0OPOBBSI U COOITIOJICHHSI HOPM SKOJIOTHYECKOTO TTOBEICHUS B OKPYKAIOIILH cpee;

paboTaTh B TpYIIE C BBHIMOJHEHUEM PA3JIMYHBIX COIMATIBHBIX POJICH, TUIAHMPOBaTh paboTy
TPYIIIbI, PAlMOHAILHO PACIPEACISITh 00S3aHHOCTH M TUIAHUPOBATH JCSITEIBHOCTh B HECTAHIAAPTHBIX
CUTyallusX, aJIcKBaTHO OIICHWBaTh BKJAJ KaXKJAOTO W3 YYaCTHUKOB TPYIIBI B PEIICHHUE
paccMaTpuBaeMoil poOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoJinuecTBo yacoB DJIeKTPOHHbIE Cnocob onenku
Ne Hauvenosanue (uudposkie) CHHCcOK HTOTOBBIX ILIAHHPYEMbIX Pe3yJIbTAaTOB HTOTOBBIX
Pa3/IeIoB 1 TeM Konrpo | IlpakTuu P py pesy
n/n S—— Beero | JnHBIE | eckue o0pa3oBaTe/ibHbIE ¢ YKa3aHHeM 3TanoB uxX GopMupoOBaHNs ILTAHHPYEMBIX
paboTnl | paGoThI pecypcebl PeSyaLTATOR
Pa3znen 1. HAYUHBIM METO/ ITIO3HAHUSI ITIPUPO/IBI
1.1 |Hayunslii MeTON 2 0 0 bubmuorexa [JOK -TIOHUMATh POJIb PUZUKU B SKOHOMHUYECKOM, VYcTHBIN onpoc
TIO3HAHUS IPUPOJIBI https://m.edso00.ru/7f41bf72 | TexHOIOrHYECKOM, SKOIOTHIECKOM, COMATBHOMN U
ITHYECKOU cepax AesITeTbHOCTH YeJI0BEKa, POJIb
¥ MeCTO (PM3UKH B COBPEMEHHOU HAyYHOMH
KapTHHE MHpPa, 3HAYCHUE OMTUCATEIBHOM,
CHUCTEMaTU3UPYIOIIEH, OOBSICHUTEIILHON U
MPOTHOCTUYECCKON (PYHKIMI (U3NIECKOI TEOpUH
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
2.1 |Kunematuka 5 1 2 bubnuorexa [JOK -YYUTHIBaTh T'PAHULIBI IPUMEHEHHS U3YUYE€HHBIX VYcerHbll onpoc

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

(I)I/ISI/I"ICCKI/IX MOJEIEH: MaTcpHuaJibHas TOYKaA,

-pacrio3HaBaTh PU3NYECKUE SIBIECHUS (IPOLIECCHI)
1 OOBSICHATEH UX Ha OCHOBE 3aKOHOB MEXAHUKH:
pPaBHOMEPHOE U PABHOYCKOPEHHOE
MPSIMOJIMHEHHOE JIBIKEHUE, CBOOOHOE TTa/ICHNE
TeJ, IBMKCHHUE TI0 OKPYKHOCTH

YceTHBIT onpoc

Pemenue yueOHBIX 1
IIPAKTHKO-
OpPUEHTUPOBAHHBIX 3a7a4

-OIIMCBIBATh MEXAHUUYECKOE JBUKECHHE, UCIIONb3YS
(du3nyecKre BeIUYUHBL: KOOpAUHATA, YT,
IIEpEMELIEHNE, CKOPOCTh, YCKOPEHHE, ITPU
OMMCAHUU MTPABUIIBHO TPAKTOBATh PU3NUECKUI
CMBICJI UCTIOJIb3YEMBbIX BEJTUUNH, UX 0003HAUEHUS
Y €IMHULbI, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOIIINE
JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTHUMU
BEJIMUYUHAMU;

YceTHBIT onpoc
[IpakTuueckas pabora

-BBIINIOJIHATE SKCIICPUMEHTEI 110 UCCIICAOBAHUIO
3aBUCUMOCTH ITYTHU OT BPpEMEHU C UCITOJIB30BAHUEM
MPSIMBIX U3MEPEHUH, IPU 3TOM POPMYITHUPOBATH
po0eMy 1 TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 TIPETIOKEHHOTO

JlaGopatopHas paboTa



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

000py0BaHus, TPOBOAUTD OMBIT U
(bopMyIHMpOBaTH BHIBOJIBI;

-pelIaTh pacyETHBIE 3aa4U C SIBHO 3aJJaHHOU
¢bu3nueckoil MozieNblo, UCIOb3Ys (PU3NYECKHE
3aKOHBI ¥ IPUHLIUIIBI, HA OCHOBE aHAJIN3a yCIOBUS
3aJjauy BbIOUPATh (U3NYECKYIO MOJETb, BBIIEIATh
¢du3nveckre BeTUYUHBI U POPMYIIBL,
HE00X0AUMBIE AJ1s €€ peLIeHUs, IPOBOJUTh
pacy€Thl U OLIEHUBAThH PEATBHOCTD MOIYYEHHOTO
3Ha4eHUs1 U3NYECKOI BEITMUUHBI;

Pemenue yaeOHBIX 1
NPaKTHKO-
OpPHECHTUPOBAHHBIX 3324
KonrponsHas pabora

-pfliaTh KA4YCCTBCHHBIC 3a/1a4u: BbICTPANBATDH
JIOTUYECKH HETIPOTUBOPEUUBYIO IIETIOUKY
pPacCyX)IEHUI C ONMOPOM HA U3YYECHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUYECKUE SIBJICHHUS,

Pemenue yueOHBIX U
IPAKTUKO-
OpPUEHTUPOBAHHBIX 3a/1a4

2.2

JlmHamMuka

bu6mmoteka [IOK
https://m.edsoo.ru/7f41bf72

- pacrio3HaBaTh (PU3HUECKUE SABICHUS (IIPOLIECCHI)
U 00BACHATH UX Ha: MHEPLIMS, B3aUMOJieicTBHE
TeJI;

Pemenue yueOHbBIX 1
MPAKTHKO-
OpPUEHTUPOBAHHBIX 3a/1a4

-OIIMCBIBATH MEXAHUYECKOE JBUKCHHE, UCIIONb3YsI
¢du3nyeckre BEIMYMHBL: Macca Tela, cuia, Ipu
ONMCAHUU IIPABUIIBHO TPAKTOBATh PU3NUECKUIL
CMBICJI UCTIOJIb3yEMBbIX BEJTMUNH, UX 0003HAUEHUS
Y €IMHULIbI, HAXOUTh (OPMYJIbI, CBA3BIBAIOIINE
JAaHHYIO (PU3UYECKYIO BETUUYHUHY C JPYTUMHU
BEJIMYNHAMU;

Pemenue yueOHbIX U
IPAKTUKO-
OpPUEHTUPOBAHHBIX 3a/1a4

-aHAJTM3UPOBATH (PU3MYECKHE TTPOIIECCHI U
SIBIICHUS, UCTIONB3Yys (PU3NYECKHE 3aKOHBI U
MIPUHIIMITEL: 3aKOH BCEMHPHOTO

Tarotenus, |, 11 u 11l 3akonsr HeroToHa, mpuHIun
CYTEPIIO3UITUH CHJI, PUHIIUIT PAaBHOIIPABHUS
WHEPIHATIBHBIX CHCTEM OTCUETA;

YeTHBIN onpoc

- BBIIIOJHATDH 3KCIICPUMCHTBI 11O UCCIICJOBAHUIO
3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B
MpYXUHE U PE3NHOBOM 00paslie, OT UX
neGopMaluu U YCIIOBHI paBHOBECHSI TBEPIOTO
TeJa, UMEIOLIET0 OCh BPAILICHNUS, C
MCTIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX
M3MEpEeHUil, pH 3TOM (HOPMYIHPOBATh

JlaGopatopHnas pabota



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

npobaemMy/3agady ¥ TUIOTe3y y4eOHOTo
IKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3
HPEIUIOKEHHOT0 000PYI0BaHUS, IIPOBOUTH OIBIT
1 GOPMYIIMPOBATH BHIBOJIBI,

-OCYIICCTBIISITh IPSIMbIE U KOCBEHHBIE U3MEPEHUS
(bu3NYECKUX BEJIIMYHH, IPU 3TOM BHIOMPATH
ONTHMAJILHBIN CTIOCO0 M3MEPEHMSI U UCTIOIB30BaTh
M3BECTHBIE METO/IbI OLIEHKU MTOTPEIIHOCTEH
M3MEpPEHUI

[IpakTuueckas pabota

-pemaTh pacu€THbIC 3a]1a4 C SIBHO 3a/IaHHOU
(bU3HYECKON MOEIBIO, UCTIONB3YS (PU3UUECKUE
3aKOHBI ¥ IPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBUS
3agadyu BI>I6I/IpaTI> (1)I/IBI/II-I€CKYIO MOJ€CJIb, BBIACIIATH
(bu3nvecKre BEITUMYUHBI U POPMYIIBI,
HEOOXOIUMBIC TSI €€ PelICHMS, IPOBOIUTH
pacy€Thl U OLCHUBATH PEATBHOCTD TIOJIYYEHHOTO
3HAYCHUS PUINICCKON BEITUIHHEI;

Pemenue yueOHBIX U
IIPAKTUKO-
OpPUEHTUPOBAHHBIX 3a7a4
ITpakTruyeckas pabora

-pelaTh Ka4eCTBEHHBIE 3a/1a4U: BBICTPAUBAaTh
JIOTUYECKH HEMPOTUBOPEUUBYIO LIETIOUKY
pacCyKJIeHHUI C OIIOPOM HA U3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKUE SIBICHMUS,

Pemenne y4eOHbIX U
IIPaKTUKO-
OPHEHTHPOBAHHBIX 33724
KonTponbnas padbora

2.3

3aKOHBI COXpPAHCHUSA B
MCXaHUKE

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

-pacno3HaBaTh (pusnyeckue sBIeHUs (IIPOLECCHI)
1 OOBSICHATH UX HA OCHOBE MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUU CTPOCHHUS BEILIECTBA:
nuddy3usi, OpOyHOBCKOE TBUKEHUE, CTPOEHUE
KUAKOCTEN U TBEPBIX Tell, H3MEHEHHE 00bEMa
TeJ NPU HarpeBaHUM (OXJIaKJICHUN);

Pemenue yueOHbIX U
MPAKTHKO-
OpPUEHTUPOBAHHBIX 3a/1a4

-OIKCHIBATh U3yYEHHBIE TEINIOBBIE CBOWCTBA TEN U
TETJIOBBIC SIBJICHUS, HCTIONB3Ys (pr3nueckue
BEJIMYMHBI: IaBJICHUE ra3a, TeMIlepaTypa, CpeIHss
KHHETHYECKasi YHEPTHUS XaOTUUECKOTO JIBHKCHHUSI
MOJIEKYJI, CPETHEKBAPATHUHASI CKOPOCTh
MOJIEKYJT,

YcTHBII onpoc

- BBIIIOJIHATD 3KCTICPUMCHTBI 11O UCCIICTOBAHUTO
3aBUCHUMOCTH pa6OTBI OT UBMCHCHU SHCPTHHU,
BO3HHUKAIOIIUX B MIPYKUHC U PC3NHOBOM 06pa3ue,
OT UX ,HC(I)OpMaI_II/II/I u yCJ'IOBI/Iﬁ paBHOBCCHUS

Jlabopartopnast pabota



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

TBépI[OI‘O TCJIa, UMCIOIICTO OCh BpalllCHUA, C
HCIOJIb30BAHUCM NIPSAMBIX 1 KOCBCHHBIX
U3MEpEHHH, IPU ITOM (HOPMYITUPOBATH
npobaemy/3agady U TUIIOTE3y Y4eOHOTro
HKCIICPUMEHTA, COOUPATh YCTAaHOBKY M3
MPEIOKEHHOTO 000PY/I0BaHNS, IPOBOJIUTH OIIBIT
U (OpMyIHPOBATH BBIBOJIBL;

-IIPOBOJINTH KOCBEHHBIE U3MEPEHHUS UMITYJIbCA,
KUHETUYECKON Y OTEHUHUAJIBHOW YHEPTHH,
paboTHI, MPU ATOM BBIOUPATH ONITUMAJILHBIN METO/T
WU3MEpEHUS, OIICHUBATh A0COOTHBIC U
OTHOCHUTEJIbHbBIC MTOTPEIIHOCTH MPSMBIX U
KOCBEHHBIX U3MEPECHUM;

Jlaboparopnas pabora

-pelaTh pacyE€THBIC 3aa4YU C SIBHO 33JJaHHOU
(U3HYECKON MOECIBIO, UCTIONB3YS (PU3UUSCKUE
3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHallM3a YCIOBUS
3aga4du BI>I6I/IpaTI> (1)H31/II-ICCKYIO MOJ€CJIb, BBIACIIATH
buznyecKkue BEIUYUHBI U GOPMYIIBL,
HEO0OXOUMBIE JJ1s €€ pelieHus1, TPOBOIUTH
pacuéThl U OLEHUBAThH PEATbHOCTh MOJTYYECHHOTO
3HaYeHUS! PU3NYECKON BETUUUHBI;

Pemienue yueOHbIX U
MIPAKTHKO-
OPUEHTUPOBAHHBIX 3a/1a4

-pelaTh Ka4eCTBEHHBIE 3a/1a4U: BHICTPAUBaTh
JIOTUYECKH HETIPOTUBOPEUNBYIO LIETIOUKY
pacCyKJI€HHUI C OTIOPOI HA U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU M (PU3NYECKUE SIBICHUS;

Pemenue yueOHbIX U
MPAaKTHKO-
OPHEHTUPOBAHHBIX 3314
KonrponbHas pabora

Hroro no pazgeny

18

Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-
KUHETHYECKOU TEOpUHr

9

1

2

bubmmoreka [IOK
https://m.edsoo.ru/7f41bf72

-aHAJIU3UPOBATH U OOBSICHATH TEIUIOBBIE TIPOIIECCHI
U SBJIEHUS, UCTIOJIb3Ys] OCHOBHBIE MTOJOKEHUS
MKT u 3aKk0HBI MOJIEKYIISIPHOM (pU3UKHU (CBSA3b
JIaBJICHUS UJICAJIBHOTO T'a3a CO CPEAHEN
KUHETUYECKON YHEPTUEN TEIJIOBOTO IBUKEHUS U
KOHIIEHTPALUEN €r0 MOJIEKYII, CBSA3b TEMIIEPATYPBI
BEILIECTBA CO CPEAHEN KUHETUYECKON YHEPrue
TEIIOBOI'O ABMKEHUS €r0 YaCTHII, CBA3b JABJICHMS
WJICAJTbHOTO Ira3a ¢ KOHIEHTPAIMEN MOJIEKYI U €T0
TeMnepaTypou, ypaBHeHue MeHieneeBa—

Pemenue yueOHBIX U
IIPAKTHKO-
OpPUEHTHPOBAHHBIX 3a/1a4



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

Knaneiipona,), Ipu 5TOM HUCIIOJIB30BaTh
MaTEMaTHYECKOE BbIPA)KEHHUE 3aKOHOB, YKa3bIBATh
yCIIOBHSI IPUMEHUMOCTH ypaBHEHUs1 MeHeneeBa—
Knaneiipona;

-00BSICHATH OCOOCHHOCTH MPOTEKAHUS
(M3MYECKHX SBJICHHUI: TEIJIOBOE JIBHKCHHE
YaCcTHUI] BEIIECTBA, TEIJIOBOE PaBHOBECHE,
OpoyHOBCKOE ABMKEHUE, TUPPY3us;

VYeTHBII onpoc

- BBITIOJHATH 3KCIIEPUMEHTHI 110 UCCIIEIOBAHUIO
3aBUCUMOCTH ITapaMeTPOB pa3psuKEHHBIX Ta30B, C
UCIIOJIb30BAHUEM IPSAMBIX U KOCBEHHBIX
U3MEPEHUH, TP 3TOM (POPMYITUPOBATH
npobieMy/3agady ¥ TUIOTe3y yueOHOro
AKCIIEPUMEHTA, COOUPATh YCTAHOBKY U3
NPEATI0KEHHOT0 000pYAOBaHHUS, IPOBOIUTH OIBIT
1 GOPMYIIMPOBATH BHIBOJIBI,

JlaboparopHast paboTta

-pemaTh pacuéTHbIE 3aJ]a41 C IBHO 33/1aHHOM
¢bu3nueckoil MosieNblo, UCHOIb3Ys (PU3NYECKHE
3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHaJIn3a yCIOBUS
3aJjauy BBIOUPATh (PU3NYECKYIO MOJEIb, BBIICNIATh
bu3nyecKue BeIUYUHBI U GOPMYJIBL,
HE00X0AUMBIE 7S €€ pelIeHns, TPOBOJUTh
pacuéThl U OLIEHUBATh PEATbHOCTh MOJIYYEHHOIO
3Ha4YeHUs1 PU3NYECKOIl BETMUNHBI;

Pemenne yueOHbIX 1
IIPAaKTUKO-
OPHEHTHPOBAHHBIX 3a/1a4
[IpakTuueckas padbora

-pelaTh Ka4eCTBEHHBIE 3a/1a4U: BBICTPAUBaTh
JIOTUYECKH HEMIPOTUBOPEUNBYIO LIETIOUKY
pacCyKJI€HHUH C OTIOPOI Ha U3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU M (PU3HYECKUE SIBICHUS;

Pemienue yueGHbIX 1
PaKTHUKO-
OpPUEHTHPOBAHHBIX 3374
KonTponbHas pabora

3.2

Tepmoaunamuka. Tennos
bI€ MAlIUHBI

10

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

-pacno3HaBaTh (pusnyeckue sBjIeHUs (TIPOLIECCHI)
1 OOBSICHATH UX HA OCHOBE MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU CTPOEHUS BEILECTBA:
TEIJIOBOE PAaBHOBECHE, HCIIAPEHNE, KOHICHCALNs,
IUIaBJIEHUE, KPUCTAUIN3allNs, KUIIEHUE,
BJI&YKHOCTh BO3/yXa, IOBBIIIEHUE IABJICHUS ra3a
IIPU €r0 HarpEBaHUU B 3aKPBITOM COCYJIE, CBA3b
MEXy IapaMeTpaMH COCTOSIHUS ra3a B
M30IIpoIieccax;

Pemienue yueGHbIX U
MIPaKTUKO-
OpPUEHTUPOBAHHBIX 3a/1a4



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

-~OMUCBHIBATH U3YUCHHBIC TCIIJIOBLIC CBOMCTBA TEN U
TCIIJIOBBIC SIBJICHUA, UCIIOJIB3Y (1)I/I3I/I‘-ICCKI/IC
BEJIMYMHBL: KOJMYECTBO TCIUIOTHI, BHYTPEHHSSA
sHeprus, padboTa raza, KO3QQHUIUEHT MMOJIE3HOTO
JICUCTBUSI TEIUIOBOTO JABUTATEIIS; TIPH OMUCAHUU
NPaBUIIBLHO TPAKTOBATH (PU3UUECKUIN CMBICI
UCIIOJIb3YEMBIX BEIIMYHMH, UX 0003HAYCHHS U
eIMHUIIBI, HAXOAUTH (POPMYJIBI, CBSI3BIBAIOIIHE
JaHHYIO (QU3HMUYECKYIO BEITMYHHY C APYTUMH
BCJIMYHUHAM,

YcrHbIi onpoc

-IIPOBOJIUTH KOCBEHHBIE U3MEPEHMUSI YI€TbHOU
TEIIOEMKOCTH, KHHETUYECKOH U MOTEHLIUAIbHOM
SHEpPruu, padboThl, IPU ITOM BbIOHUPAThH
ONTUMAJIbHBIA METO/1 U3MEPEHUs, OLICHUBATh
a0COJIIOTHBIE U OTHOCUTENbHBIE TIOrPELIHOCTU
IPSIMBIX M KOCBEHHBIX U3MEPEHUM;

JlaGopaTopHas pabora

-00BSICHATh OCHOBHBIC IPUHITUIIBI IEUCTBUS
TEIUIOBBIX MAlllNH; pa3IudaTh YCIOBHS UX
0€30ITacHOT0 UCITOIL30BaHUS B IIOBCEIHEBHOM
JKU3HU,

YcrHblil onpoc

-pelaTh pacu€THhIE 337]a4M C IBHO 3aJaHHOU
(U3UYECKON MOJIEITBIO, UCTIONB3Ys (PU3HUECKUE
3aKOHBI U IPUHIUIIBI, HA OCHOBE aHAJIN3a yCIOBUSA
3a/1auu BEIOUPATh (PU3UYECKYIO MOJIEIb, BBIIEIIATh
buznyecKkre BENTUYUHBI U GOPMYIIBL,
HEO0OXOUMBIE IS €€ pelieHus, TPOBOIUTh
pacy€Thl M OLIEHUBATh PEATbHOCTH MOJTYYEHHOTO
3Ha4YeHUs GPU3MUECKOU BEIUYUHBI;

Pemenue yueOHBIX 1
IIPAKTHKO-
OpPUEHTUPOBAHHBIX 3a/1a4

-p€IaTh KAYCCTBCHHBIC 3aJa4u: BbICTPANBATH
JIOTUYECKH HEMPOTUBOPEUUBYIO LIETTIOUKY
pacCy X IE€HUI C ONOPOl HAa U3YUEHHBIE 3aKOHBI,
3aKOHOMCPHOCTH U (1)I/ISI/I‘ICCKI/IG SIBJICHUS

Pemenue yueOHBIX 1
IPAKTHKO-
OpPUEHTUPOBAHHBIX 3a/1a4
KonTposbHas pabora

3.3

ArperaTHbIe COCTOSTHHSI
BelecTBa. Pa3oBeie
epexobl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

-ONUCHIBATh (PU3MUECKHE MTPOLIECCHI U SBJICHMUS,
MCIIOJIb3YS BEJIMYMHBI: OTHOCUTEIBbHAS BIIAKHOCTD
BO3/yXa,

VYceTHBII onpoc



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

-pacrio3HaBaTh GU3NYECCKUE SIBICHUS (TIPOIECCHI)
1 OOBSICHATH MX HA OCHOBE MOJICKYJISIPHO-
KMHETUYECKOW TEOPUU CTPOCHHUSI BEILIECTBA!
CTPOEHUE KUJIKOCTEN U TBEPJBIX TEJ, U3MEHEHUE
00bEMa Te Ipu HarpeBaHUM (OXJIAXKICHUH ),
TEIJIOBOE paBHOBECHE, UCTIAPEHUE, KOHICHCALIUS,
IUIaBJIEHUE, KPUCTANIN3allUs, KUIIEHHUE,
BJIQXKHOCTH BO31yXa;

Pemenue yaeOHBIX 1
MPAKTUKO-
OPUECHTHUPOBAHHBIX 33724

-OCYILECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS
OTHOCHUTEIIEHOM BIIAYKHOCTH, TIPY ITOM BBIOUPATH
ONTUMAJILHBINA CLIOCOO M3MEPEHHUSI U UCTIOTIB30BaTh
W3BECTHBIE METOIbI OIEHKH MOTPEIIHOCTEN
W3MEPEHHUII;

[IpakTuyeckas pabora

-peniath pacuéTHbIC 3a]]a41 C IBHO 33/1aHHOM
(U3HYECKON MOECIBIO, UCTIONB3YS (PU3UUSCKUE
3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHallM3a YCIOBUS
3aga4du BI>I6I/IpaTI> (1)H31/II-ICCKYIO MOJ€CJIb, BBIACIIATH
buznyecKkue BeNTUYUHBI U HOPMYIIBI,
HEO0OXOUMBIE JJ1s €€ pelieHus1, TPOBOIUTH
pacuéThl U OLEHUBAThH PEATbHOCTh MOJTYYECHHOTO
3Ha4YeHUs PU3MUECKOU BEIUYUHBI;

Pemenune yueOHbIX 1
HPaKTHKO-
OpPUEHTHPOBAHHBIX 3a7a4

-pelaTh Ka4eCTBEHHBIE 3a/1a4U: BHICTPAUBaTh
JIOTUYECKH HETIPOTUBOPEUNBYIO LIETIOUKY
pacCyKJI€HHUI C OTIOPOI HA U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU M (PU3NYECKUE SIBICHUS;

Pemienue yueGHbIX 1
PAKTHKO-
OPUEHTUPOBAHHBIX 3a/1a4

Hroro no pazneny

24

Pazgen 4. SJIEKTPOJUHAMUKA

4.1

DIIeKTpOCTaTUKA

10

bubmmoreka [IOK
https://m.edsoo.ru/7f41bf72

-YUYUTHIBaTh TPAHUIBI IPUMEHEHUS N3YUEHHBIX
(UBUYIECKUX MOJIETICH: TOYCUHBIN DJIEKTPUUSCKHI
3apsij] pU pereHnn (pU3NUecKux 3aaag;

Pemenue yueGHBIX 1
MIPaKTUKO-
OpPUEHTUPOBAHHBIX 3a/1a4

-pacrnio3HaBaTh (pU3NYECKHEe IBIECHUS (IPOLIECCHI)
U O0BACHATH UX Ha OCHOBE 3aKOHOB
SJICKTPOAVMHAMMUKU: DJICKTPHU3ALINA TCII,
B3alMOJIEICTBHE 3aps10B;

Pemenue yueOHBIX 1
IPAKTHKO-
OpPUEHTUPOBAHHBIX 3a/1a4

-OMMUCBIBATH N3YYCHHBIC DJICKTPUICCKUC CBOMCTBaA
BCIICCTBA U SJICKTPHUYCCKUC SABJICHUA (HpOI_ICCCBI),
HCIIOJIBb3Yys (1)I/I3I/ILIGCKI/IG BCJIIMYHUHBI:

VYeTHBIT onpoc



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

AIIEKTPUUYECKUIH 3apsi1, SIEKTPUIECKOE T0JIe,
HaNpsHKEHHOCTD TOJISI, MOTEHIMAN, Pa3HOCTb
MOTEHIIMAJIOB; TIPY OMMCAaHWUU TTPABUIBHO
TPAKTOBATh (PU3MUECKUI CMBICI UCTIOIB3yEMBIX
BEJINYMH, UX 0003HAYCHNUS U CUHUIIBI; YKa3bIBAThH
(bopMyIIbl, CBA3BIBAIOIINE TaHHYIO (PU3UYECKYIO
BEJIMYHMHY C IPYTMMHU BEJIMYHMHAMU;

-aHaTM3UPOBATh (PU3MYECKHE MTPOLIECCHI U
SIBIICHHSI, KCTIOJIb3YSI (PU3HUECKUE 3aKOHBI U
MIPUHIIMITBL: 32KOH COXPaHEHUS IIEKTPUIECKOTO
3apsiza, 3aKoH KyloHa, mpu 3ToM pa3indarhb
CJIOBECHYIO ()OPMYITMPOBKY 3aKOHA, €T0
MaTeMaTHYECKOE BHIPAKCHUE U YCIIOBHUS
(rpaHuIIbI, 00JIACTH) TPUMEHUMOCTH;

VYcrHblii onpoc

-00BSICHSITh OCHOBHBIE IPUHIIMIIBI 1EHCTBUS
KOHJICHCATOPa; pa3anyaTh YCIOBUSA HX
0€3011acHOr0 UCII0JIb30BAHUSI B TIOBCETHEBHOI
JKU3HU,

VYeTHbII onpoc

-OCYIIECTBIIATH IIPSIMbIE U KOCBEHHBIE H3MEPEHUS
€MKOCTH KOHJIEHCAaTopa, IPU 3TOM BbIOUpATh
ONTUMAJIBHBINA CLIOCOO M3MEPEHMSI U UCTIOTIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN
U3MEPEHHI;

[IpakTuueckas pabota

-pemiaTh pacuéTHHIE 3a7]a4H C SBHO 3aJaHHOU
(U3UYECKON MOJIEITBIO, UCTIONB3Ys (PU3HUECKUE
3aKOHBI U IPUHIUIIBI, HA OCHOBE aHAJIN3a yCIOBUS
3a/1auu BEIOUpATh (PU3UYECKYIO MOJIEIb, BBIIEIATD
buznyecKkre BENTUYUHBI U GOPMYIIBL,
HEO0OXOUMBIE IS €€ pelieHus, TPOBOIUTh
pacy€Thl M OLIEHUBATh PEATBHOCTH MOTYYEHHOTO
3Ha4YeHUs GU3MIECKOU BETUYNHBI;

Pemienue yueGHbIX 1
PAKTHKO-
OPUEHTUPOBAHHBIX 3a/1a4

-pelaTh Ka4eCTBEHHBIE 3a/1a4U: BBICTPAUBaTh
JIOTUYECKH HEMPOTUBOPEUNBYIO LIETIOUYKY
pacCyKJI€HHUI C OTIOPOM HA U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU M (PU3NYECKUE SIBICHUS;

Pemienue yueGHbIX U
MIPaKTUKO-
OpPUEHTUPOBAHHBIX 3a/1a4
KontponbHas pabora




4.2 |TlocTostHHBII
IEKTPUYECKUH TOK.
Toku B pa3HBIX cpenax

12

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

- OIIMChIBATH (I)I/ISI/I‘-IGCKI/IG MPOLCCCHI U SIBJICHUA,
HCIIOJIb3Ys BCIIMYUHBIL: SJICKTPOABUIKYIIAA CHJIA,
CHJIa TOKa, HAIlPsDKEHKE, MOIIIHOCTD TOKa,
CONPOTHUBJICHUE y4acTKa LIEIH C
MOCJICIOBATEBHBIM U TTApAJICITbHBIM
COC/IMHCHUEM PE3HCTOPOB;

YcrHbIi onpoc

-OCYIICCTBIISITh IPSIMbIE U KOCBEHHBIE U3MEPEHUS
5/IC ¥ BHYTPEHHETO COMPOTUBIICHUS UCTOUHUKA
TOKa, MPU ATOM BBIOUPATh ONTHUMAIILHBIN CITOCO0
M3MEPEHUS U UCIIOJIb30BAaTh NU3BECTHBIE METO/IbI
OIICHKH MOTPEIIHOCTEeN U3MEPEHU;

JlaGopaTopHas pabora

- BBITIOJIHATH 3KCIIEPUMEHTHI 110 UCCIIEIOBAHUIO
AIIEKTPOJIN3a U CMEIIAHHOTO COEINHEHNUS
IPOBOJHUKOB C HCIOJIB30BaHUEM MIPSIMBIX U
KOCBEHHBIX U3MEPEHUH, TIPU 3TOM
dbopMynupoBath mpodieMy/3agady U rurnoTe3y
y4eOHOr0 3KCIIEpUMEHTa, COONPATh YCTAaHOBKY U3
NpeATI0KEHHOT0 000pYAOBaHHUS, IPOBOIUTH OIBIT
1 GOPMYIIMPOBATH BHIBOJIBI,

[Tpaktrueckas padboTa
JlaboparopHast pabora

-pemaTh pacu€THbIE 3aJ]a41 C SIBHO 33/1aHHOM
¢bu3nveckoil MosieNbIo, UCHOb3Ys (PU3NYECKHE
3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIn3a yCIOBUS
3aJ]auy BBIOUPATh (PU3NYECKYIO MOJETb, BBIJIENIATh
¢du3nyeckre BeTUYUHBI U (POPMYIIBL,
HeoOXOouMBbIE 1Jis €€ pelIeHMs], IPOBOIUTh
pacu€Thl U OLIEHUBATh PEATbHOCTD MOTYYEHHOTO
3HaYeHUs! PU3NYECKON BETUUHHBI;

Pemienue yueOHbIX U
PAKTHKO-
OpPUEHTUPOBAHHBIX 3a/1a4

-penaTth KaueCTBEHHbBIC 33]]a41: BHICTPAaUBaTh
JIOTUYECKH HETIPOTUBOPEUNBYIO IIETIOUKY
pacCcyXJIeHU ¢ OOPOI Ha U3YYECHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH M (PU3HUECKUE SIBJICHUS;

Pemienue yueGHbIX 1
MPAaKTHKO-
OpPUEHTHPOBAHHBIX 33ja4
KonTposnbnas pabora

Hroro no pazgeny
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Paszgea S. UToroBoe nosropeHue



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

[ToBTOpEeHue 2 0 Cailt «®u3nKa B IIKOJIE» - |-peliaTh paCUETHBIE 3aJa4M C IBHO 3aJaHHOU Pemenue yaeOHBIX 1
AQHUMAIIMU U CUMYJISIIIAN (bu3MUECKOI MOJICNTBIO, HCTIONB3YsI (PU3NUIECKUE IPAKTHKO-
https://www.vascak.cz/phys |3aKoHBI 1 IPUHILIUIIBI, HA OCHOBE aHAJIM3a YCIOBHS | OpPUEHTHPOBAHHBIX 3344
icsanimations.php?l=ru 3a/1a4u BEIOUpATh (GU3UYECKYIO MOJICITb, BBIICIATH
LearningApps.org caiit bu3HUYECKre BEIUYUHBI U POPMYIIBI,
MOJIZICPIKKH O0yUCHHSI U HEOOXOMMBIE TS €€ PelIeHUs], TPOBOIUTh
NPENOJABAHKS C IOMOIIBIO | PACUEThI M OLICHUBAThH PEATbHOCTD MMOIYYCHHOTO
HEOOJIBIITNX 3HauCHHS HU3NUCCKON BETTUIMHBL;
0OIIETOCTYITHBIX -peliaTh KaueCTBEHHBIC 3aa4YM: BHICTPAHBATh Perierue y4eOHbIX
MHTEPAKTUBHBIX MOAYJCH  |JIOrHYECKH HEMPOTHBOPEUYUBYIO IICTIOUKY HPaKTHKO-
https://learningapps.org/imp | paccysxaeHuit ¢ OMOpoi Ha U3yYEHHbIE 3aKOHBI, OPHEHTHPOBAHHBIX 33724
ressum.php 3aKOHOMEPHOCTH U (PU3UICCKHUE SBIICHUS,

OBHIIEE KOJIMYECTBO 68 15

YACOB I1O ITPOT'PAMME
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