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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpeIHEro 001iero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHUW U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTenbHOM TmporpaMmbl, mpeactaBieHHbIx B PI'OC COO, a Ttakxke ¢ yd€ToMm
dbenepanpHOi pabouell MporpaMMbl BOCIUTAHUS M KOHIICTIMU MPENOAaBaHUS y4eOHOTO
npeaMmeta «®Pusznkay B 00pa30BaTENBHBIX OpraHm3anusx Poccuiickoit deneparum,
peanu3youmx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Conepxanue mporpamMmbl 1o (pu3uke HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HAay4yHOW KapTuHbl Mupa oOydaromuxcsi 10—11 kmaccoB mpu oOydeHun ux Qusmke Ha
0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-AESITENbHOCTHOTO noaxona. [Iporpamma mo ¢usuke
cootBercTBYeT TpeboBanusamM PI'OC COO k miaaHUPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
MeTaIpeMETHBIM pe3yIbTaTaM 00y4YeHUs, a TAK)Ke YUUTHIBAET HEOOXOJUMOCTh pealln3aliiu
MEXIIPEAMETHBIX CBsI3el (PU3UKHU C €CTECTBEHHO-HAYYHBIMHU y4eOHBIMU NpeameTamu. B Hel
ONpENENSIOTCA OCHOBHBIE 1€MW M3y4YeHHs (PU3MKHM Ha YPOBHE CPEAHEro OOIIero
o0pa3oBaHMsl, IJJAHUPYEMbIE pE3yJbTaTbl OCBOCHHUS Kypca (DHU3UKU: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, IPEAMETHbIE (Ha 0a30BOM ypOBHE).

[Iporpamma o Gpu3uKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3YyJIbTaThl OCBOEHHUSA Kypca (PU3MKM Ha 0a30BOM YPOBHE, B TOM

YuCIIie MPEAMETHBIE PE3YIbTAThI IO TOAaM O0yUEHHUS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1no rogaM o0ydeHwusl.

du3nka Kak Hayka O HambOojee OOIMUX 3aKOHAX MPHUPOJBI, BBHICTyNasi B KaueCTBE
y4eOHOro mpeaMera B IIKOJE, BHOCHT CYLISCTBEHHBIM BKJIAJ B CUCTEMY 3HaHUU 00
okpyxatomeMm mupe. LlkonbHbI Kypc U3MKH — CHCTEMOOOPA3yIOMIMM ISl €CTECTBEHHO-
HAy4YHbIX y4E€OHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHUE 3aKOHBI JI&KAT B OCHOBE MPOIECCOB
U SBJICHUH, W3y4aeMbIX XUMHEH, Ouosorueu, pusmueckoit reorpadueil m acTPOHOMHEH.
Hcnonp3oBanne W aKTUBHOE TpUMEHEHHE (U3MYECKUX 3HAHUN OMpeNeNisieT XapakTep |
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEpPreTuKH, TPAHCIOpPTa, OCBOEHUS
KOCMOCA, MOJYYEHUs HOBBIX MaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMH U Apyrux. M3yuenue
(Y3MKH BHOCUT OCHOBHOW BKJIAJ B (DOPMUPOBAHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa
oOyyJaroruxcsi, B (OPMHUPOBAHWE YMEHUU NPUMEHSTh HAYYHBI METOJ TO3HAHHS TIPH
BBITIOJITHCHUH UMH YIEOHBIX HCCIICIOBAaHUM.

B ocHoBy kypca pu3uku 71 YpOBHS CpeAHEro oOuiero oOpa3oBaHMs MOJIOXKEH P
U, KOTOPbIE MOXHO PACCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEH KypC SIBISIETCS JIOTHUECKHU 3aBEPIIEHHBIM,
OH COJIEP’KUT MaTepual U3 BCEX pa3JiesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUECKOH,
TaK ¥ COBPEMEHHOMN (hU3HKHU.

Hoes eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (U3MKA OOBbEIUHEH
BOKpYT ¢u3nueckux Teopuil. Benyumm B Kypce siBisieTcs (opMUpPOBAHUE MPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEILIECTBE U TOJIE.



Hoesa  eymanumapuszayuu. E€  peanusauus  Opeanosjaraer  MCIOJIb30BaHUE
IYMaHUTapHOTO TMOTEHIMaNa (PU3HUECKON HAayKH, OCMBICICHHUE CBA3U Pa3BUTHUS (PU3UKU C
pazBuTHEM  OOIIECTBAa, a TaKKE C MHPOBO33PEHUYECKMMHM, HPABCTBEHHbIMU U
HKOJIOTMYECKUMU IIPOOJIEMaMH.

Hoesn npuxnaonoii nanpaenrennocmu. Kypc Qusuku mnpeamnonaraer 3HAKOMCTBO C
IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTMYECKUX MPUIOKEHUN H3YyUYEHHBIX TEOpPUU
3aKOHOB.

~

Hoesn sxonocuzayuu peannsyercsi MOCPEACTBOM BBEACHMS JIEMEHTOB COJIEp)KaHU,
HOCBSIIEHHBIX HKOJIOTMYECKUM MTPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHbl C Pa3BUTUEM
TEXHUKH W  TEXHOJOTWH, a Takke OoOCyXIeHus mpoOieM  paluoHaIbHOTO
MIPUPOIOTIONB30BAHUS U SKOJOTHIECKON OE30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTAMHU Kypca (PU3MKHU Ha YPOBHE CPEHEr0 00IIero oOpa3oBaHus
ABIAIOTCS (hr3nueckue Teopuu (HopMHUpOBaHHME MPEICTABICHUM O CTPYKType MOCTPOCHHUS
dbusnueckoil Teopuu, poiau (yHAAMEHTATbHBIX 3aKOHOB M TMPUHIIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPUPOJIE, TPAHUIAX TPUMEHUMOCTH TEOPHIA, AJIsI OTIMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-eSTEIbHOCTHBINA MOAX0 B Kypce (PM3MKHU peau3yeTcsl MpexkIe BCEro 3a
CU€T OpraHu3ally 3KCIEPUMEHTAIBHON JesTeNbHOCTH oOyuatomuxcs. Jns 6azoBoro
YpOBHSI Kypca (DM3UKH — 5TO HCMOJIB30BAaHUE CHUCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U 1a00paToOpHBIX paboT, KOTOPBIE B MporpaMmMe o (pu3nke oObEeIUHEHBI B
OOIIMI CHHCOK YYEHHMYECKHX IPaKTUYECKUX paboT. BrljeneHue B yKa3aHHOM IIEpeyHe
7a00paTopHbIX PadOT, NPOBOAMMBIX JUISI KOHTPOJSL M OLIEHKH, OCYLIECTBIISETCS
y4acTHUKaMHU 00pa30oBaTeNIbHOTO Mpollecca MCXOAs M3 OCOOEHHOCTEW IUIAHUPOBAHUS U
ocHameHus: kabunera ¢usuku. [Ipm 3TOM obOecmeumBaeTcsi OBIaJCHHE OOYUYAIOUTUMUCS
YMEHHUSIMH TPOBOJUTH KOCBEHHBIC M3MEPEHUs, MCCIECIOBAHMS 3aBUCUMOCTEH (PH3NUECKHIX
BEJIMYMH U MIOCTAHOBKY OIBITOB MO MPOBEPKE MPEII0KEHHBIX THIIOTES.

Bonbiioe BHUMaHue yenseTcs peuIeHHIO pacu€THBIX M KayecTBEHHBIX 3ajad. Ilpu
ATOM JUIS PacUETHBIX 3a7a4 MPHOPHUTETOM SIBIISIFOTCS 3a7aud C SIBHO 3aJIaHHON (PU3UUecKon
MOJIETIBIO, TTO3BOJIAIOIINE MPUMEHSITh U3YUCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK U3 OJHOTO
paszzena Kypca, Tak ¥ HHTETPUPYs 3HAHUS U3 pa3HbIX pa3fenioB. J[ns KauecTBEHHBIX 3ajad
IPUOPUTETOM SABIIIOTCS 3aJaHUsl Ha OOBSCHEHHE MPOTEKaHUA (U3MYECKUX SBICHUH U
MIPOIIECCOB B OKPYKAIOIIEH KU3HH, TPEOYIOIIHe BEIOOpa (GU3NMUECKONW MOJIEIH JIJIsl CUTyaIluu
MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ tpeboBanusiMu PI'OC COO k marepuasbHO-TEXHUUYECKOMY
obecrieueHn0 y4eOHOro mpoiiecca 0a30BbI ypOBEHb Kypca (PM3HKK HA YPOBHE CPEIHETrO
o0m1ero o6pa3oBaHus TOJKEH U3y4aThCsl B YCIOBUAX MPEIMETHOTO KabuHeTa (PU3MKU WM B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWHETa NPEIMETOB E€CTECTBEHHO-HAy4YHOTo LuKiIa. B
kaOuHeTe QU3MKU JOKHO OBITh HEOoOXoAMMOEe JlabopaTopHOe O000pYyIOBaHUE IS
BBHITIOJTHEHMSI YKA3aHHBIX B MporpaMMe Mo (u3uKe YYCHHUECKHX MPaKTUYECKHX padoT u
J€MOHCTPALIMOHHOE 000pYy10BaHUE.

JleMoOHCTpallMoOHHOE 00OopynoBaHUE (POpPMHpPYETCS B COOTBETCTBHHM C TNPUHIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTU U 00ECHeYMBAET NOCTAHOBKY NEPEUNCIEHHBIX B Mporpamme



1o GU3uKe KIIOYEBIX JEMOHCTPALUN I UCCIeI0OBAaHUS U3y4YaeMbIX SBIICHUI U MPOLIECCOB,
SMIOUPUYECKUX U PyHAAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHII.

JIaboparopHoe 000pyA0BaHUE ISl YUEHUUECKHUX MPAKTUYECKUX padoT popMupyeTcs B
BUJIE TEMAaTUYECKMX KOMIUIEKTOB U O0ECHEUNBAETCA B PACUETE OAHOIO KOMIUIEKTA Ha JABYX
oOyuaromuxcs. TeMaTndeckue KOMIUIEKTBI JaOOPaTOpHOrO OOOPYIOBaHMS JOJKHBI OBITh
MOCTPOEHBI HA KOMIUIEKCHOM HCTIOIb30BAaHUH aHAJIOTOBBIX U HU(PPOBBIX MPHOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUI€ HU(POBBIX JAOOPATOPUI.

OCHOBHBIMU LIEJIIMU U3Yy4€HHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHpOBaHHWE HMHTEpECa U CTPEMJICHUS OOYyYalolUMXCsi K HAYYHOMY H3Yy4YECHHIO
MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYaIbHBIX U TBOPUYECKHUX CITOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TO3HAaHWA U (HOPMUPOBAHHE
UCCIJIeI0BATEIHLCKOIO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa H3y4YECHHs OCHOB
CTPOCHUSI MaTepuu U PyHIaAMEHTAIbHBIX 3aKOHOB (DPM3UKH;

dbopMupoBaHUEe YMEHUU OOBICHATH SIBICHUS C UCIOJb30BaHUEM (DU3UYECKUX
3HAHUU U Hay4YHBIX JJOKA3aTEIbCTB;

dbopMHpoBaHUE TPEJACTAaBICHUN O poiu (PU3MKU IS pa3BUTUA  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTkeHne 3THX 1ele o0ecreunBaeTcs pelieHHeM CIEAYIOMUX 3a/1ad B Mpoliecce
M3y4eHHs Kypca (PU3UKU Ha YPOBHE CPEIHET0 OOIIEro 00pa3oBaHus:

NpUOOpETeHHEe CHUCTeMbl 3HaHUNW 00 OOmKUX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUSIX, BKIIFOYAsI MEXAHHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOIMHAMHUKY,
KBaHTOBYIO (PM3UKY U AJIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHHMM MPUMEHSATh TEOPETUYECKUE 3HAHUS ISl OOBICHEHUS
bu3uYeCKUX SIBJICHUW B MPUPOJE W JJIsl TPUHATUS TPAKTUUECKUX PEIICHUN B
IIOBCEIHEBHOM KM3HU;

OCBOCHHE CIOCOOOB PEIICHHS Pa3IMUHBIX 3a/Jad C SBHO 3aJJaHHOM (hU3UYSCKOU
MOJIEBI0, 3ajiay, MOAPa3yMEBAIOIIMX CaAMOCTOSATENIBHOE co3AaHue (Qu3nuecKoin
MO/IEJIN, aICKBATHOW YCIIOBUSIM 3a]1a4U;

MOHMMaHUe (PU3NYECKUX OCHOB U MPHUHIIMUIOB JIEUCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX ITPOLECCOB, UX BIUSAHUS HA OKPYkKAIOLIYIO CPENLY;

OBJIAJICHUE METOJAMU  CAMOCTOSITEJIBHOIO  IUIAHUPOBAHUSA W NPOBEICHUS
bU3UYECKNX  OKCIEPUMEHTOB, aHaIW3a W  HUHTEpIpeTanuu  UHOOpMaIUH,
ONpeAETICHNS JOCTOBEPHOCTH MOJYUYEHHOTO pe3yIbTara;

CO3IaHUE YCJIOBUU JUISI Pa3BUTHUS YMEHHM MPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha uzyuenue ¢usuku (6a30BBI YPOBEHB) HA YPOBHE CPEIHEr0 0OIIETro oOpa3oBaHUS
otBoauTcst 136 yacos: B 10 kimacce — 68 vacoB (2 yaca B Henento), B 11 kitacce — 68 yacos (2
gyaca B HEJIEJIIO).

[Ipennaraemelii B mporpamMme 1o (Gpu3muke nepedeHb JIA0OPaTOPHBIX M MPAKTHYCCKUX
paboT SBISETCS PEKOMEHJIOBAHHBIM, YUYUTENb JENAeT BBHIOOP MPOBEIACHUS JTA0OPATOPHBIX
paboT 1 OMBITOB C YYETOM MHIUBUAYATbHBIX 0COOEHHOCTEH 00yYarOIIMXC.



COILEPKXAHUE OBYYEHUASA

10 KJTACC

Paznen 1. @usuka 1 MeTOAbI HAYYHOTO IO3HAHUSA

®dusnka — Hayka o npupoje. Haydnele MeTonbl IO3HAaHUS OKpy:Karowmero mupa. Poip
HKCIIEPUMEHTA U TEOPHUHU B MPOLIECCE TTO3HAHUS MIPUPOABI. DKCIEPUMEHT B (PU3HKE.

MonenupoBanne (U3MUECKUX SIBICHWH ©  TpoleccoB. HayuyHble THUIOTE3BI.
duznueckne 3aKOHbl U TeOpUu. | paHUIBI IPUMEHUMOCTH (HU3MUECKUX 3aKOHOB. [IpuHInn
COOTBETCTBHUS.

Ponbp u mecto Qu3uku B (HOpMHpPOBAaHMM COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B
IIPAKTUYECKON JEATEIBbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHaJOroBBIE U I_[I/I(l)pOBLIG HN3MCPHUTCIIBHBIC HpI/I60pBI, KOMIIBIOTCPHBIC JaTYHUKH.

Pasznes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHXKeHUE. OTHOCUTEIBHOCTh MEXAaHMYECKOro IBIKeHus. Cucrema
orcyéra. Tpaekropusi.

[lepemenienue, CKOpoOCTh (CpelHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHHE
MAaTEpUAIBHOW TOYKH, UX IPOECKIUHA HA OCH CUCTEMBI KOOpauHAT. CII0KEHHE ITEPEMEILICHUI
U CJI0’KEHUE CKOPOCTEMN.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPsIMOJIMHEWHOE ABMKeHue. ['paduku 3aBUCUMOCTH
KOOpJHUHAT, CKOPOCTH, YCKOPEHUSI, IyTH U IIEPEMELIECHNS MAaTEPUATIbHON TOYKH OT BPEMEHU.

CBobOosHOE TIasieHue. Y CKOpeHUe CBOOOIHOTO MaieHUsI.

KpuBonunennoe nBuxkeHue. [[BHkeHHME MaTEpUAIbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM T10 MOJYJIFO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEWHAs CKOPOCTh. Ilepuon u
yactoTa oOpauieHus. LlenTpocTpeMuTenbHOe yCKOPEHHE.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: CIUIOMETD, IABHKECHUE
CHapsI0B, LICTIHbIE U PEMEHHBIE NTEPEIAYN.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUS KHHEMATHUECKUX XapPAKTEPUCTUK JIBUKEHUS.

[IpeoOpazoBanne IBUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HabGnronenue nBmxeHus Tena, OpoIeHHOro Mol YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepennie yckopeHusi CBOOOIHOTO NaJeHUS.

Hanpasnenue CKOpoCcTu Ipu ABUAKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne HepaBHOMEPHOIO IBUKEHUS € LEIBIO ONPEIEIIEHUS] MTHOBEHHON CKOPOCTH.
HccnenoBanne  COOTHOMIEHUS  MEXKIYy  MYyTSIMH, NPOWICHHBIMM  TEJIOM  3a

IIOCJIEA0BATEIbHBIE PABHBIE NPOMEXKYTKH BPEMEHH IPU PABHOYCKOPEHHOM JBWKEHHUH C
Ha4yaJbHOM CKOPOCTBIO, PABHOM HYJIIO.



N3ydenune nBMKEHHUs IAPUKA B BA3KOM )KUIKOCTH.

N3yuenune aBuKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun otHocutenbHOCTH ['anmuiesi. IlepBwit 3akoH HptoTona. MHepuuanbHbie
CUCTEMBI OTCYETA.

Macca Tena. Cunma. Ilpunnun cynepno3unuu cwi. Bropoit 3akoH Hbrorona st
MaTepuagbHON TOUYKU. TpeTuit 3aKkoH Hbr0TOHA 151 MaTEpUaIbHBIX TOYEK.

3akoH BceMupHOTOo TAroteHus. Cuna tspkectu. IlepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (okosi, CKoJibkeHus1, kaueHus). Cuna tpenusi. Cyxoe TpeHHeE.
Cunma TpeHHS CKOJIBKEHHS U cwia TpeHus Tmokos. Koaddumument Ttpenms. Cuna
CONIPOTHUBJIEHUS MIPU ABUKECHHUU TEJA B )KUIKOCTHU UJIH Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuIbl OTHOCUTENBHO OCH BpameHus. [limedo cuibl. YcnoBus paBHOBECHS
TBEPAOTO TEJIA.

TexHnueckne YCTpOWCTBA W MPAKTAYECKOE MPUMEHEHHE: MOAIIMITHUKHA, JIBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue MHEPIUN.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cuit.

CrnoxxeHue cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM OABEME U AJCHUM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTro Teiia. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomol

N3yuenue aBMxKEHUs1 OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U PE3UHOBOM
obpasiie, ot ux aehopMaInm.

HccnenoBanue ycnoBuid paBHOBECHUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenus é mMmexanuke

Nmnynbc MaTepuanbHOM TOUKH (TeNa), CUCTEMbI MaTEpUaIbHBIX TOYeK. IMIyJIbC CHITBI
Y U3MEHEHHE UMITYJIbCca Teja. 3aKOH COXPaHEHUsI UMITyJibca. PEaKTUBHOE JBHIKECHUE.

Pa6oTa cuiibl. MOIITHOCTH CHJTBI.

Kunernueckast sHeprusi MaTepralibHON TOUkd. TeopeMa 00 M3MEHEHHH KMHETHYECKOM
SHEPTHUH.

[TorennmanbHas sHeprus. lloTeHumanbHas 53HeEprusi ynpyro aeQopMUpOBaHHOU
npy>kunbl. [loTeHnnansHas SHeprus Tefa BOJIM3U TOBEPXHOCTH 3EMITH.



[loTenuuanbHble U HEMOTEHLIUATIbHbIE CUiIbl. CBsI3b pabOThl HEMMOTEHIIMAIBHBIX CHII C
U3MEHEHUEM MEXAHUYECKOW B3HEPIMM CHCTEMBI Te€l. 3aKOH COXPAaHEHHUS MEXaHWYECKON
DHEPTHUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnyeckue ycTporucTBa U NPAKTUIECKOE IPUMEHEHHUE: BOJOMET, KOTIED, Py KUHHBIN
IIACTOJIET, ABUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMsI UMITYJIbCA.

PeakTuBHOE NBMKECHHUE.

[lepexoa NOTEHIMAILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopnsie padomoi

N3ydyenne abCONIOTHO HEYNPYroro yjapa ¢ HOMOIIbI JIBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOThl CUJIbI C U3MEHEHMEM MEXaHWYECKOM PHEpruu Tejaa Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO KTy Ta.

Pazgen 3. MosekyasipHas pu3uKa 1 TEPMOAUHAMHKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJSIPHO-KMHETHUECKOW TEOpPHUM M HUX  OIBITHOE
obocHoBanue. bpoyHoBckoe  nBwkenue. ubdysus.  Xapaktep  IBWKEHUS U
B3aMMO/JICHCTBUS YaCTUIl BellecTBa. Moien CTpOEHUs Ta30B, KUIAKOCTEN U TBEPIBIX TEI U
0oOBSCHEHHE CBOMCTB BEIECTBA HA OCHOBE ATUX Mojeiei. Macca u pasmepbl MOJEKYI.
KomnuectBo Bemectna. [loctostHaass ABorapo.

Tennosoe paBHoBecue. Temneparypa u e€ nsmepenue. [llkana remneparyp Llenbcus.

Mopnenp naeanbHoro raza. OCHOBHOE YPaBHEHHE MOJIEKYJIIPHO-KHHETHYECKON TEOPUU
uaeanbHOro rasa. AOCONIOTHAs TeMmIeparypa Kak Mepa CpelHel KUHETHUYECKOW YHEPruu
TEIUIOBOrO0 JBWKEHMS dactul] rasza. lllkama temmnepatyp KenbBuHa. 1'a30BblE 3aKOHBL.
Ypasuenune Menaeneesa—Kimaneipona. 3akon [anbrona. M3omponeccsl B HaeaaTbHOM ra3e C
MOCTOSIHHBIM ~ KOJIMYECTBOM  BelectBa. ['paduueckoe npeacraBieHHe H30MPOLIECCOB:
M30TepMa, H30Xopa, nu3obapa.

TexHuyeckue ycTpoiCcTBa U MPAKTUIECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIOUIME JUCKPETHOE CTPOCHHE BEIIEeCTBA, (oTorpapuu MOJEKYI
OPTraHUYECKUX COCAUHECHUMU.

OmnbrTel 10 MU GYy3UN KUIAKOCTEH U Ta30B.

Mopens 6pOyHOBCKOTO JBUKEHHUS.

Mopaens onbita LTepHa.

OnbIThI, JOKa3bIBAIOIIKE CYIIECTBOBAHUE MEXMOJIEKYISIPHOIO B3aUMOACHCTBUSI.

Mogens, WUTIOCTPUPYIONIas IPUPOy AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS UJIC€AJIBHOTO ra3a, U30MPOIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol



Omnpenenenre mMacchbl BO3yXa B KJIACCHOW KOMHATE€ HA OCHOBE HM3MEpeHui 00béMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3yXa B HEW.

Hccnenoanne 3aBUCUMOCTH MEK]Ty TTapaMeTpaMU COCTOSIHHS Pa3peKEHHOT0 rasa.

Tema 2. Ocrosblt mepmoouHamuKu

TepmonnHamMuueckass cucTeMa. BHYTpeHHsIsI SJHEPrUus TEPMOJIMHAMUYECKOW CUCTEMBI U
crocobbr €€ wu3MeHeHus. KommdecTBo TemioTel W pabora. BHyTpeHHss sHeprus
OJIHOATOMHOTO HJICaJIbHOTO Ta3a. Buipl Teruionepenayu: TEIIONPOBOJHOCTb, KOHBEKIHS,
U3JIy4eHue. Y JenbHas TeIIOEMKOCTh BellecTBa. KOIM4YeCcTBO TEMIOTHI MIPU TEIJIONEPEAAUE.

[Tonsitue 00 ammabatHoMm mpornecce. IlepBbiii 3akoH TepMoaMHaMUKHU. [IpuMeHeHue
MEPBOro 3aKOHAa TEPMOJAMHAMUKH K u3ompoueccaMm. ['paduueckas uHTeprperanus pabOThI
rasa.

Bropoii 3akon TepmoguHamuki. HeoOpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TennoBele Mammubl. [lpuHUMIBL JedcTBUS TemaoBbIX MamuH. IIpeoOpazoBanus
SHEPIrUU B TEIUIOBBIX MamnHax. Koa(UIHMEeHT Mone3HOoro ASMCTBUS TEIJIOBOW MAIIWHBI.
Huxn KapHo u ero ko>pPUIMEHT MOJE3HOTO [EUCTBUA. DKOJOTHMUYECKHE MPOOIEMBbI
TEIJIO3HEPTETUKHU.

TexHHuecKue yYCTpOMCTBA M IPAKTHUYECKOE INPHMEHEHME: ABUIaTellb BHYTPEHHEIO
CrOpaHus, ObITOBON XOJOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW SHEPrUM Teja MpPU COBEPIICHUH PadOThI: BBUIET NPOOKH U3
OyTBUIKU IOJ JEHCTBHEM CKAaTOro BO3/1yXa, HarpeBaHue 3¢upa B JATYHHOU TpyOKe MmyTéM
TpeHUs! (BUACOIEMOHCTPALIHS).

N3meHeHnne BHyTpEHHEN dHEpPTUH (TeMIlepaTyphbl) Teja IpH TEIIoNnepesaye.

OnpIT M0 aaAabaTHOMY PaCIIMPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mnapoBod TypOHMHBI, JBUrareisi BHYTPEHHErO CropaHusi, pPEaKTHUBHOTO
JBUTATEJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenpbHON TEMIIOEMKOCTH.

Tema 3. Aepecamnsvie cocmoanus eeuyecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u KoHueHcalus. Mcnapenue wu kuneHue. AOCOTIOTHAsS U
OTHOCUTEINIbHAsA  BJIAXHOCTb  BO3AyXa. HacelmeHHBI map.  YaenpHas  TewioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUTICHHSI OT 1aBJICHUSI.

TBépnoe Tteno. Kpucrammuueckue u amopdHble Tena. AHM30TPONUS CBOWCTB
kpuctauioB.  Kuakue  kpucramibl.  CoBpemMeHHble — Marepuanbl. [lnaBienue u
KpucTayn3anus. Y ienbHas Tersiora miasneHus. CyOoaumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHHUecKHe YCTpOICTBA M MPAKTUYECKOE MPUMEHEHUE: TUIPOMETP U ICUXPOMETP,
KAJIOPUMETP, TEXHOJOTUU TOIYYEHUsT COBPEMEHHBIX MAaTepuajgoB, B TOM YHCIE
HaHOMAaTEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX NAPOB.

Kunenune npu noHW>KEHHOM J1aBIEHUMU.



CnocoObl U3MEPEHUSs BIAXKHOCTH.

HaGnronenue HarpeBanus u IIaBJIEHUS KPUCTAJUTMUECKOTO BEIIECTBA.
JleMOHCTpalus KpUCTaJIIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3mepenne OTHOCUTENbHON BIAKHOCTH BO3TyXa.

Pa3znen 4. DieKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

OneKTpu3anus Tel. OJEeKTpudeckuil 3apsig. [[Ba Buaa SIEKTPUUECKUX 3apsIoB.
[IpoBOAHUKM, MUANIEKTPUKKA U TOJYHNPOBOAHUKH. 3aKOH COXPAHEHUS HJIEKTPUUYECKOTO
3apsaa.

B3aumopneiictBue 3apsaoB. 3akoH Kynona. ToudeuHbI AIEKTPUYECKUH  3apsi.
OnekTpudeckoe mnojie. Hanpspk€HHOCTH aiekTpudeckoro moiig. [lpuHuun cynepno3unuu
ANEKTpUYECKUX noJieh. JInHuu HanpsHKEHHOCTH DJIEKTPUUYECKOTO MOJIS.

PaGora cun anektpoctatudyeckoro mosis. IloTeHuuan. Pa3HOCTH MOTEHIIUAJIOB.
I[IpoBOOHUKM U  JAUDIIEKTPUKH B  JIIEKTPOCTATHYECKOM  Tmose. JluanekTtpuyeckas
MIPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcatop. DIeKTpOEMKOCTh TIIOCKOTO KOHJIEHCATOpa. DHEPrus
3apsSYKEHHOT0 KOHJIEHCATOpA.

TexHuyeckre ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHUE: IJIEKTPOCKOI, 3JIEKTPOMETP,

AJIEKTPOCTATUYECKAs 3a1uTa, 3a3€MJICHUE AIEKTPONPUOOPOB, KOHJIEHCATOD,
KONMPOBAJIBHBIN aIllapar, CTPyUHbIN [IPUHTED.
Jlemoncmpayuu

Y CTpONCTBO M MPUHLIAIN IEUCTBUSA JIEKTPOMETPA.

B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEl.

[TpoBOHUKH B AIIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAAM IUIACTHH,
PACCTOSIHUS MEXIYy HUMU U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHASHCaTopa.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3MepeHue 31meKTpoEMKOCTH KOHJIEHCATOpa.

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

DJIEKTPUYECKUM TOK. YCIOBHS CYILIECTBOBAHUS DJIEKTPUUECKOTO TOKa. MCTOUHUKH
Toka. Cuna Toka. [IocTOsSIHHBIN TOK.

Hanpsixenue. 3akon OMa 171 yyacTKa Lenu.

DIIEKTPUUECKOE CONPOTUBJIEHUE. VYnenbHoe CONPOTUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, TapalieIbHOE, CMEIIAHHOE COEIMHEHUE POBOIHUKOB.

Pabora snexktpudeckoro Toka. 3akoH JDxoymns—Jlenna. MOIIHOCTh 3JIEKTPUYECKOTO
TOKA.



DNEeKTpOABMKYIIAsL CUJla U BHYTPEHHEE CONPOTHBIIEHHE UCTOYHUKA TOKA. 3akoH OMa
JUTS1 IOJTHOM (3aMKHYTOM ) 3eKTpruyeckoit nienu. KopoTkoe 3ambIKkaHue.

DJIEKTpOHHAs MPOBOJUMOCTh TBEPABIX METAIOB. 3aBHUCHUMOCTH COIPOTUBIICHUS
METAJJIOB OT TemnepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. COOCTBEHHas M MNpPUMECHas OPOBOJUMOCTH IOJIYIPOBOJIHUKOB.
CgoiictBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKU TOK B PacTBOpax M paciulaBax dSJIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAS
OUCCOLUALINS. DIEKTPOIIU3.

Onexktpuyeckuid TOK B raszax. CaMOCTOSITENbHBIA M HECAMOCTOSITENBbHBIA pPa3psii.
Monnus. [1na3zma.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETP, BOJBTMETP,
peocTar, MCTOYHUKHU TOKa, DJIEKTPOHArpEBATENIbHBIE MPUOOPHI, SIEKTPOOCBETUTEIHLHbBIC
MpUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (HDOTOPE3UCTOPHI,
MOTYTIPOBOTHUKOBBIN AMO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HaIPSKEHUS.

3aBUCHUMOCTh COMPOTHUBIICHUS LUUJIUHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIOIIAAN
MONEPEYHOr0 CEYEHHs U MaTepurara.

CMelaHHOe COeIMHEHHUE MPOBOIHUKOB.

[Ipsimoe n3MepeHune ANEKTPOABMKYIIEHN criibl. KOpOoTKOE 3aMbIKaHUE TallbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoit pa3psa ¥ IpOBOJAUMOCTb BO3yXA.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMemaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenre SIEKTPOIBHKYIIEH CHUJIbI HCTOYHMKA TOKAa H €ro  BHYTPEHHETrO
CONPOTHUBJICHUS.

Habmronenue ammekTpoimsa.

MexknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHS B 10 kiacce OCyLIECTBISETCA C YYETOM
COJICPKATEIIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcamMu MaTE€MaTUKH, OWOJIOTHH, XUMMHH,
reorpaduu ¥ TEXHOJOTHH.

Meoswxcnpeomemnvie nonsamusi, CBSI3aHHBIE ¢ U3YyYEHHEM METOJO0B HAayYHOI'O MO3HAHUSL:
SBJICHHE, Hay4YHbIA (DaKT, TUMOTE3a, (pu3mdeckas BEIWYWHA, 3aKOH, TEOpHUsi, HAOJIOJCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka: peumieHUE CHUCTEMbl YpaBHEHUMW, JMHEWHas ¢QyHKUMs, napadosna,
runepOoia, ux rpauku W CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIIMU: CHHYC, KOCHHYC,
TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U UX MPOECKLIUHU
Ha OCH KOOPJIMHAT, CJIOKEHNUE BEKTOPOB.



Buonocus: wmexaHnyeckoe JBUXKEHHE B KHBOW mpupone, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB (BBl TEIUIONEpENauyd, TEIUIOBOE pPaBHOBECHUE),
AJIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumusi: JTUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE AaTOMOB M MOJIEKYJd, MOJb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, KUJIKOCTEM W Ta30B,
AIEKTPUYECKUE CBOICTBA METAJIIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FaIbBaHUKA.

l'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE JBWKEHUI C HCIONB30BAHMEM MEXAHU3MOB, YYET
TPEHMsI B TEXHUKE, TOAIIMITHUKY, UCIIOJIb30BAHUE 3aKOHA COXPAHEHMsI UMITYJIbCA B TEXHUKE
(paketa, BOAOMET M JApyrHe), JBHUraTelb BHYTPEHHErO CropaHus, MapoBas TypOHHa,
OBITOBOM XOJIOAUIBHUK, KOHTUIIMOHEP, TEXHOJIOTUN TOJTYUYEHHUs] COBPEMEHHBIX MaTepHAJIOB,
B TOM YHCIE HAHOMATEepHaJOB, M HAHOTEXHOJIOTMM, DJJIEKTPOCTaTHYECKas 3allluTa,
3a36eMJICHUE JJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM NPUHTEP, 3JIEKTPOHArpeBaTEIbHbIC
MPUOOPBI, FTEKTPOOCBETUTEIbHBIE MPUOOPHI, raJIbBAHUKA.

11 KITACC

Pa3znen 4. DiaeKTpoAMHAMMKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKUUA

ITocrosiHHBIE MarHuTHl. B3anMoJelcTBUE MOCTOSHHBIX MAarHUTOB. MarHUTHOE TMOJIE.
Bekrop marmuTHOM WHAYyKUuU. [IpuHIMI Cyneprno3suuyMyu MarHUTHBIX moned. JIluHum
MarHuTHOM UHAYKIUU. KapThHa TMHUI MarHUTHON WHYKIIMU TOJISI TOCTOSSHHBIX MarHUTOB.

MaruutHoe 1noJjie NpoBOJHUKA C TOKOM. KapThHa TUHUM MHAYKIIMM MAarHUTHOTO TOJIS
JUTMHHOTO MPSMOT0 MPOBOJAHUKA U 3aMKHYTOI'O KOJIBIEBOTO TPOBOIHUKA, KATYIIKHA C TOKOM.
OmneiT Dpcrena. BzanmoaeicTBre MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HaIlpaBJICHUE.

Cuna JlopeHua, €€ MoAayJib W HampaBlicHUE. J[BM)KEHHE 3apsyKEHHOM 4YacTULBI B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuibl JlopeHiia.

SIBrieHue HNEKTpOMarHUTHOW HHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOM WHIAYKIMUU.
DIIEKTPOJIBHKYILAsl CHJIa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInKu Dapanes.

BuxpeBoe ayiekTpudeckoe mnoje. DIeKTPOJBIKYIAs CHJIa UHAYKIWUA B MPOBOJHUKE,
JBIDKYIIEMCSI TTOCTYIATENIBHO B OJTHOPOIHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTD. SIBIEHHE CAMOMHAYKIMU. DJIEKTPOABUKYILAS CHUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TIOJISI KAaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: TOCTOSIHHBIE MAarHUTHI,
AIEKTPOMArHUTHI, AJIEKTPOJABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHI], WHIYKIHOHHAS
MeyYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.



JIvHUYM MHIYKUMHA MAarHUTHOTO TTOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHME AIEKTPOMArHUTHON UHIYKIIUU.

IIpaBuio Jlenna.

3aBUCUMOCTh  DJICKTPOABIKYIIIEH CWJIbl HMHAYKIUM OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBlIeHUE CAaMOMHTYKITUH.

Vuenuueckuii sxcnepumenm, 1abopamopsie pabomol

N3yyeHne MarHuTHOTO MOJIS KaTYIIKU ¢ TOKOM.

HccnenoBanue nelCTBYSI MOCTOSSHHOTO MarHUTa HAa PaMKy C TOKOM.

HccnenoBanue sBICHUS 3JICKTPOMAarHUTHOW UHTYKIIHH.

Paspneu S. KoJsieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

KonebarenbHas cucrema. CBoOoaHbIE MexaHHyeckue KojeOanus. ['apMoHHuUeckue
koneOanus. Ilepuon, wacrora, ammiuutyna U ¢asza kosiebaHui. [IpyKUHHBIA MasATHHK.
MareMatnyeckuii MasTHHK. YpaBHEHHE TrapMOHHMUYECKMX KojeOanuil. IIpeBpamienue
SHEPrUM MPU TAPMOHUYECKUX KOJIEOAHUSAX.

Konebarenbubiii koHTYp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJIEOaHUS B HM/IE€aJIbHOM
KoJe0aTeIbHOM KOHTYpe. AHAIOTUS MEXIYy MEXaHMYECKUMU M 3JIEKTPOMarHUTHBIMU
koneOanusimu. @opmyna TomcoHa. 3akOH COXpaHEHUsT OHHEPIUM B  HJICAJTBHOM
KoJie0aTebHOM KOHTYpE.

[IpencraBinenre o0 3aTyxaromMx KojieOaHUsX. BbIHyXIE€HHbIE MEXaHHYECKUE
koseOaHus. Pezonanc. BbiHyX€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUSL.

Ilepemennpiii TOK. CUHYyCOMAANBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH IMEPEMEHHOTO
TOKa. AMIUIUTYAHOE U IEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA Y HAIIPSKECHMUS.

Tpancpopmarop. [IpousBoacTBo, nepenaya u MOTpeOICHUE DICKTPUUECKON IHEPTHH.
DKOJIOTUYECKHE PHUCKU IpU IPOU3BOACTBE 3JIEKTPO3HEpruu. KysnbTypa HCIOIB30BaHHUS
AIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHUYeCKHe YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: DJIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanne  mapamMeTpoB — KoJeOaTeNbHOM  CUCTEMbl  (TMPYKUHHBIM WM
MaTeMaTUYECKU MasiTHUK).

Habnronenue 3aryxaromumx KojieOaHui.

UccnenoBanne CBONCTB BBIHYKJICHHBIX KOJICOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcmwinorpaMMsl  (3aBUCHUMOCTH  CHJIBI TOKa W HANpPsDKEHUS OT BPEMEHH) JUIs
AJIEKTPOMAarHUTHBIX KOJIEOAHUH.



Pe3onaHc npu nocienoBaTebHOM COEIMHEHUHN PE3UCTOPA, KATYIIKH HHIYKTUBHOCTH U
KOHJIEHCATOPA.

Mopneinpb TMHUY 3JIEKTPONEpeIayn.

Vuenuyeckuii sxcnepumenm, nabopamopmsvie pabomul

HccnepoBanue 3aBUCMMOCTH NMEPHOJA MaJbIX KOJEOAaHHMH Ipy3a Ha HUTH OT JJIMHBI
HUATH U MAcChI Ipy3a.

HccenenoBanue NEPEMEHHOIO TOKA B IENM M3 IIOCJIENOBATEIBHO COCIMHEHHBIX
KOHJICHCATOpa, KaTyIlIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNHbLE 6OJIHbL

Mexanuueckue  BOJIHBI,  ycioBHs — pacnpoctpaHeHus.  Ilepumon.  CkopocTb
pacnpocTpaHeHHs U JyirHa BoJHBL. [lonepeunsie u npoaoasHble BoHbBL. MHTepdepenmus u
IUQPPAKIIST MEXAaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIy4YEHUS JJIEKTPOMATHUTHBIX BOJIH. B3auMHast
opueHTauusa BektopoB E, B, V B anekTpoMarauTHOU BosiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)K€HUE, MpeJoOMIICHHEe, Nossipusauus, Audpakuus, uateppepeHus. CKopocTb
AJIIEKTPOMATHUTHBIX BOJIH.

[IIkayna 3JIeKTpOMarHUTHBIX BOJIH. [I[puMEHEHNE 3JIEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIMNIBI paIMOCBA3YU U TENEBUICHUA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH CPEJIbI.

TexHHYecKre yCTpOMCTBA U MPAKTHYECKOE IPUMEHEHHE: MY3bIKaIbHbIE HHCTPYMEHTHI,
YJIbTPa3ByKOBasl JUArHOCTUKA B TEXHUKE U MEIULMHE, pajaap, paaAuoONpUEMHUK, TEIEBU30p,
aHTeHHa, Tenedon, CBYU-mieus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmtomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGnronenue otpakeHus: M NIpeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

Habmonenue cBSi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C AMIUTUTYJOM M YacTOTOU
Kosie0aHui.

HNccnenoBanue CBOWCTB JJIEKTPOMArHUTHBIX BOJIH:  OTPAXXEHUE, IIPEIOMIICHHUE,
noJisipu3anus, IuPpakuus, tHTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onruka. [IpAMoNMHEHHOE PACIpPOCTPAHEHUE CBETA B OJHOPOJHOMN
cpene. JIyu cBera. ToueuHblii MICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o0paxeHuil B MIOCKOM
3epKaje.

[Ipenomnenne cBera. 3akOHBI MPENIOMIICHHUS CBeTa. AOCONIOTHBIN MOKa3aTenb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxeHue. lIpenenbHplil yro mojaHOro BHYTPEHHETO
OTPaXKEHUS.



Hucnepcus ceeta. CrnoxkHbli cocTaB Oenoro cBera. LIBerT.

CobOuparonie W pacceuBarolIde JIUH3bl. TOHKas JuH3a. POKYCHOE pPAacCTOSIHHE U
onTHYecKash cuia TOHKOM JuH3bL. [locTpoenue wu300paxkeHUid B COOMpaIOIIUX U
paccenBaroIMX JuH3aX. PopMyia TOHKOU JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. WuTtepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH. Y CIOBHS
HAOJIOICHUST MAaKCMMYMOB W MHMHMMYMOB B MHTEP(EPEHIIMOHHOM KapTUHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [QudpakuuvonHas pemérka. YcloBue HaOMIOICHUS TJABHbBIX
MaKCHUMYMOB TIPH Ma/ICHUU MOHOXPOMATHUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoilcTBa M MPaKTUYECKOE MPUMEHEHHUE: OYKH, Jiyna, ¢oToamnmapar,
NPOEKIMOHHBIA anmnapar, MUKPOCKOI, TEJECKOI, BOJIOKOHHAsl OINTHUKA, AU(PPaKIHMOHHASA
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpssMonMHEHOE pAacIPOCTPAHEHHUE, OTPAKECHHUE W MpeJomieHue cBeTa. Onrudeckue
PUOOPHI.

[TonHOE BHyTpeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanue CBOMCTB N300paKEHUI B JTMH3AX.

Mopenn MUKpOCKOMa, TEJIECKOIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenune nucnepcuu cBera.

[TonyuyeHue cekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonyuyenue cekTpa ¢ MOMONIbIO AUPPAKIUOHHON PEIETKY.

Habntoienue nossipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokazaTens NpeJOMIICHHS CTEKIIA.

HccnenoBanue cBOMCTB U300paK€HUI B JTMH3AX.

Habnronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CHIENUAIBbHON TEOPHH OTHOCUTEIBLHOCTH
['paHunubl MPUMEHUMOCTH KJIaCCUYECKOW MeXaHUKU. [locTynarel cienuagibHOM TEOPUU
OTHOCUTEIIbHOCTU: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBE€Ta B BAaKyyM€, IPHUHIHII
OTHOCHUTEIBHOCTH DHWHIIITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPAIICHUE IJIUHBI.
DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CB43b MacChl ¢ SHEPTUEN U UMITYJIbCOM PENSITUBUCTCKOM YaCTUIBI. DHEPTUS TTOKOSI.

Pasznen 7. KanToBas ¢pusuka
Tema 1. Inemenmot K6aHmMOE0I ORMUKU



®oronsl. @opmyna Ilnanka cBA3M sHEpruum (QOTOHA C €ro YacTOTOW. DHEprus u
UMITYJIbC (POTOHA.
OtkpeiTie u wuccienoBanue (oroadpdekra. OnbiTel A. I'. CroneroBa. 3aKOHBI

dbotoapdexra. VYpaBHenue OuHmTelHa a1 dotodddexra. «KpacHas TpaHuUIA»
doTtorpdexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHuueckne yCTpOHCTBAa M MpaKTUYECKOE MpUMEHEHue: (HOTOAIEMEHT, (DOTONATUHK,
COJIHEYHasi OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®otor(h(PexT Ha yCTaHOBKE C IIMHKOBOW IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMIHETo GoTodddexTa.

Ceeronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogpens aroma Tomcona. OnbiTel Pezepdopa no paccesnuto o -yactuil. [lnanerapHas
mozeinb atoma. [loctymnarsl bopa. U3nydyenue u nornomieHue GoToOHOB MpH Mepexoje aToma
C OJIHOTO YPOBHA SHEpPruu Ha Apyroil. Buael cnexkrpoB. CHeKkTp ypOBHEN 3HEPTUHM aTOMa
BOJIOPO/JIA.

BonnoBele cBoiicTBa yactul. Bonnsl ne bponnsa. KopnyckyisspHO-BOIHOBOU Tyalv3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHuuecknue YCTPOWCTBA M IMPAKTUYECKOE IPHUMEHEHUE: CIEKTPAJIBbHBIM aHaJu3
(cmexTpockort), 1a3ep, KBAaHTOBbII KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Hab6nronenue muHeHYaThIX CIEKTPOB U3ITYyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

Habnronenue nuHeRyaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI,  JI0KA3bIBAIOIIUME  CIOXHOCTh  CTpoeHusi  siapa.  OTKpbITHE
pamuoakTuBHOCTH. OmnbiTel Pesepdopna 1o ompeneneHuro coctaBa paguOaKTUBHOTO
m3nydyenus. CBoicTBa anb(da-, Oera-, raMMma-u3inydeHus. BiusHue paguoakTUBHOCTH Ha
KUBbIC OPTAHU3MBL.

OTtkpeiTHE TpOoTOHA M HeWTpoHa. HykmonHnas monens siapa ['eitzenOepra—lBanenko.
3apsn aapa. MaccoBoe unciio sapa. M30Torsbl.

Anba-pacniaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-usnydenue. 3akoH
PaaMOaKTUBHOIO pacraja.

DHeprus CBsS3M HYKJIOHOB B sifipe. Anepubie cuibl. Jlepekt macch sipa.

Anepnsie peakuuu. [lenenue u cuHTes Aaep.



Snepusiii peaktop. TepmosinepHbiii cunTe3. [IpoGneMbl UM HEpPCHEKTHUBBI SACPHOM
HHEPreTUKHU. DKOJIOTUYECKUE ACIIEKTHI IAEPHONU SHEPTETUKH.

OneMeHTapHble YacTULBl. OTKPBITHE IO3UTPOHA.

MeToapl HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

OyHaaMeHTaNbHbIE B3auMOIeiCcTBUA. EqMHCTBO (hr3nueckoit KapTUHBI MHpa.

TexHnyeckue ycTponucTBa U MPAKTUIECKOE PUMEHEHHUE: TO3UMETDP, KaMepa Buibcona,
SIIEPHBIN peakTop, aToMHass 6omoa.

Jlemoncmpayuu

CuéTunK NOHU3HPYIOIINX YaCTHL.

Vuenuueckuii sxcnepumenm, nabopamopusie padomoi

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

Paszpges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Ortanel pa3BUTUA acTpoHOMUHU. lIpukilamHOE W MHUPOBO33PEHUYECKOE 3HAYECHUE
aCTPOHOMMH.

Bun 3Bé3nHoro HeOa. Co3Be3nust, spKue 3BE3/1bl, IJIAHETHI, UX BUAMMOE JBH)KEHUE.

ConnedyHas cucrema.

Comnue. Conneuynass aktuBHOCTh. Mctounnk sHeprum ConHna m 3BE3M. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTHUKHU. J(Marpamma «CHEKTpaldbHBIA KJIACC — CBETUMOCTBHY». 3BE3[IbI
IJIABHOW IOCJIEIOBATENBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3] TJIaBHOM
IIOCJIEIOBATEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. COBpPEMEHHBIE IIPEACTABICHUS O
MIPOUCXO0XKICHUHU 1 3BosroMK ConHIa 1 3BE311. DTarbl )KU3HU 3BE3L.

Muieunsiii [Iyts — Hama [Nanaktuka. [lonoxxenue u nBukenue ComnHua B ['amakTuke.
Tune! ramakTuk. Paguoranaktuku u kBa3zapel. YEpHBIE IBIPHI B SIAPAX TaTaKTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa006sa. Pasberanue ramaktuk. Teopus
bosbmioro B3peiBa. PenukToBoe nsnydeHue.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMMUH.

Vuenuueckue nabarooenus

HaGmtoneHuss HEBOOPYXEHHBIM  TJIa30M € HCIOJIb30BAHUEM  KOMIIBIOTEPHBIX
NPWIOKEHUN JJI ONpeesieHUs] MOJIOKEHUsI HEOECHbIX OOBEKTOB Ha KOHKPETHYIO AaTy:
OCHOBHBIE c03Be3us1 CEBEPHOro MOJyIIapys U IPKUE 3BE3MBI.

Hab6nronenus B Teneckon Jlynsl, miuanet, Mneunoro Ilyrtu.

O06o0maroiiee MOBTOPEHUE

Ponp pu3uku M acTpoHOMHUHM B 3KOHOMHYECKOM, TEXHOJOTHUYCCKOH, COIMAIBHON M
ATUYECKON cdepax MeATeTbHOCTH YeJOBEKa, pPojib U MecTO (U3MKM U aCTPOHOMUU B
COBPEMEHHOM HAayyHOM KapTUHE MHpa, pojib (usndeckoil Teopud B (HOPMUPOBAHUU
MPEACTABICHUN O PU3NYECKON KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLIE.

MeknpeaMeTHbIE CBSI3H



Nzyuenue kypca ¢usuku 6a3oBoro ypoBHS B 11 kiacce OCymecTBISETCS C YUETOM
COZIepKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MAaT€MAaTHKH, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meocnpeomemnvle nonsmust, CBI3aHHBIC ¢ M3YYCHHEM METOJOB HAyYHOI'O TO3HAHUS:
SBJICHHE, Hay4YHBIA (DAKT, TUIIOTE3a, (pu3mdeckas BEIWYWHA, 3aKOH, TEOpHsi, HAOJIOJCHUE,
AKCIIEPUMEHT, MOJICTMPOBAHUE, MO/IEITh, H3MEPEHUE.

Mamemamuxa: pemieHUE CHCTEMBl YpPaBHCHHUM, TPUTOHOMETPHUYECCKHUE (QYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKICCTBO, BEKTOPBI
U UX MPOCKIMM HAa OCH KOOPJMHAT, CJIOXKEHHE BEKTOPOB, IPOM3BOJHBIC AJIIEMCHTAPHBIX
(GyHKIMA, TPU3HAKU TOJ00MS TPEYTOJbHUKOB, ONPEACIICHUE IUIOMAIN TIIIOCKUX (Quryp u
00BEMA TeII.

buonoeus: snekTpuueckue SBICHUS B KUBOW MpHUpoOjE, KOJcOATEeIbHBIC IBHKCHUS B
KUBOU TIPUPOJIC, ONTHYCCKUE SBJICHUS B )KMBOW MPHPOJE, NCUCTBUE paJHallii Ha >KUBBIC
OpTaHU3MBL.

Xumus: CTpOEHHUE aTOMOB W MOJIEKYJ, KPUCTAUTMYECKas CTPYKTypa TBEPABIX Te,
MEXaHU3MbI 00pa30BaHMs KPUCTALTHICCKON PEeMIETKH, CIEKTPATbHBIA aHAIN3.

T'eoepachus: MarHUTHBIC TTOJTIOCA 3€MITH, 3aJI€KHU MarHUTHBIX Py, (DOTOCHEMKA 36MHOM
MTOBEPXHOCTH, IIPEACKa3aHNUE 3EMJICTPSACESHUM.

Texnonocus.: JIAHUH AJIEKTpoIIepeaad, TeHEepaTop MIePEMEHHOTO TOKa,
AJIEKTPOJIBUTATEh, WHIYKIIMOHHAS TI€4Yb, pajap, pPaguoNpuéMHHK, TEICBH30p, AHTCHHA,
tenedon, CBU-nieus, mpOEKIIMOHHBIN aIlliapat, BOJOKOHHAs ONTHKA, COJIHEUHAs OaTapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenne yuebHoro npeamera «dusznkay Ha ypoBHE CpelHETO OOIIEro 0Opa3oBaHMs
(6a30BBIl  ypPOBEHb) JOJDKHO OOECMEUYUTh JIOCTMIKEHHE CICAYIOIIMX JIMYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JUYHOCTHBIE PE3YJBTATHBI

JIngyHOCTHBIE PE3yIbTaThl OCBOEHUS yueOHOro nmpeameTa « Ou3nKa» JOKHBI OTPaXaTh
TOTOBHOCTh M  CHOCOOHOCTh OOYy4YalolIUXCs PYKOBOJCTBOBAThCA  CPOPMHUPOBAHHOM
BHYTPEHHEW NO3UIMEN JIMYHOCTH, CHUCTEMOW UIEHHOCTHBIX OPHEHTALMM, IO3UTUBHBIX
BHYTPCHHUX YOEXKICHHH, COOTBETCTBYIONIUX TPAIUIUOHHBIM IIEHHOCTSIM POCCHUIMCKOTO
00111eCcTBa, PaCIIMPEHHUE KU3HEHHOTO OMBITA U OMbITA JEATEIIBHOCTH B IIPOIIECCE PeaTn3aluu
OCHOBHBIX HAIPaBJICHUN BOCHUTATEIBHON AEATEIHLHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(OPMHUPOBAHHOCTh TPAKTAHCKON TMO3UIMKH OOYyYaromerocs Kak aKTUBHOTO W
OTBETCTBECHHOTO YJICHA POCCHMCKOTO OOIIECTBA;

MPUHATHE TPATUIIMOHHBIX OOIIEUETIOBEUYECKUX TYMAHUCTUYECKUX U JIEMOKPATHYECKUX
LICHHOCTEH;



TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B MHTEpECaX IPakJaHCKOTO OOIIEeCTBa,
y4acTBOBaTh B CAMOYIPaBIEHUH B 00pa30BaTeIbHON OpraHU3alliH;

yMEHUE B3aUMOJICHCTBOBATh C COLMAIBLHBIMU MHCTHUTYTaMH B COOTBETCTBHHM C HX
(GYHKIMSIMHY 1 HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHON M BOJIOHTEPCKON NESATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUMCKON IPaskIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJIapPCTBEHHBIM CHUMBOJAM, JOCTHKEHUSM POCCUMCKUX
y4EHBIX B 0071aCTH (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBEICHUS;

CIIOCOOHOCTh ~ OLIEHMBATh CHUTYyallMI0 W TOPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM 4YHCJE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHWE JINYHOTO BKJIaJa B IOCTPOSHUE YCTOMUMBOTO OyAyIIIEero;

4) 3CTeTHYEeCKOr0 BOCTIMTAHUSL:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYas OCTETUKY HAYYHOTO TBOPYECTBA,
HpUCYIIETO (PU3NUECKON HAYKE;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpEC K pa3nuyHbiM chepam TpodhecCHOHATBHOW NEATETbHOCTH, B TOM YHCIE
CBS3aHHBIM C (DU3MKONM W TEXHUKOH, YMEHHE COBEpIAaTh OCO3HAHHBIA BBHIOOp OymyIieit
podeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHbL;

TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO M CAaMOOOPA30BaHUIO B 00IaCTH (PU3KUKH HA
MPOTSKEHUU BCEU JKU3HU;

6) IKOJIOrHYE€CKOT0 BOCIIUTAHMS

c(hOPMHUPOBAHHOCTh JKOJOTUYECKOW KYJBTYpPbl, OCO3HAHUE TJI00ATBHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIeM;

IJIJAHUPOBAHKUE U OCYILECTBICHUE JEHUCTBUM B OKPYXKAIOIIEW Cpelle Ha OCHOBE 3HAHUSA
LeJIed yCTOMYMBOTO Pa3BUTHSI YEIIOBEUECTBA;

paciMpeHre OmbITa ACSITEIbHOCTH JKOJOTMUYECKON HAmpaBICHHOCTH Ha OCHOBE
MMEIONTUXCS 3HAHUH 110 (hU3HUKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS GU3NUECCKON HAYKH,

OCO3HaHWE IEHHOCTH HAy4HOH MAESITeNbHOCTH, TOTOBHOCTH B TMPOIECCE H3YyUCHUS
(U3UKH OCYIIECTBIISTH MPOCKTHYIO M UCCIIENOBATEIBCKYIO NEATEIHbHOCTh HHANBUYAIBHO H
B TpYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Ba3oBble Jijornueckue 1eiicTBUA:



CaMOCTOSTEIIbHO (DOPMYIIMPOBATh U aAKTyaJIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEIEIATH TSN JISATSILHOCTH, 3a/1aBaTh apaMeTPhl K KPUTEPUHU UX JTOCTHIKCHHUS;

BBISIBIISATh 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PacCMaTPUBACMbIX (HU3HUCCKUX
SIBJICHUSAX

paspabaThiBaTh IUIaH pEIICHUS MPOOJEMBI ¢ y4E€TOM aHaIM3a HMEIONMUXCS
MaTepHAIbHBIX M HEMAaTePHUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JACATCIBHOCTD, OIEHUBATh COOTBETCTBHE PE3YyJIbTATOB IICIISIM,
OIICHWBATh PHCKH MOCIICJICTBUN JEATEILHOCTH,

KOOPJMHUPOBATh W BBIMOJHATH PabOTy B YCIOBHSX PEaTbHOTO, BUPTYAIBHOTO H
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HECHHBIX ITPOOJICM.

ba3oBble uccienoBaTe/JbCKue 1eCTBUSA:

BIIJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMU TOHATHIMHU M METOJaMU (HU3UICCKOM
HayKH;

BJIJICTh HAaBBIKAMH YICOHO-UCCIICI0BATEILCKON U MTPOCKTHOM IEATEITLHOCTH B 00J1aCTH
(U3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PEelICHUS
3a/1a4 (PU3UUECKOTO COACPKAHUS, TPUMEHECHHIO Pa3IMYHBIX METOJIOB MMO3HAHUS,

BIIQJICTh BUJAAMH JIEATEIHLHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETAIIHH,
MpeoOpa30BaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX yYYEOHBIX CHUTyalHMsaX, B TOM YHCIIC TIPH
CO3/IaHUM YUEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIE CBS3W W aKTyallM3UPOBaTh 3aJiady, BBIIBUTATh
TUIIOTE3y €€ peleHus, HaXOAUTh apryMEHTBI IJIsS J0Ka3aTeIbCTBAa CBOUX YTBEP)KJICHHH,
3a/1aBaTh MapaMeTPhbl U KPUTCPUH PEIIICHUS,

aHAJM3UPOBATh TIOJYYCHHBIC B XOAC PCIICHUS 3aJadd Pe3yIbTaThl, KPUTHUCCKH
OIICHUBATh MX JIOCTOBEPHOCTD, MPOTHO3UPOBATh N3MEHCHHE B HOBBIX YCIIOBHUSX;

CTaBUTh M (POpMYIHUPOBaTH COOCTBEHHBIC 33/1aud B 00pa30BaTEIbHON JACATEILHOCTH, B
TOM YHCJIC TIPU U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

YMETh TIEPECHOCHUTH 3HAHUS TI0 (PU3UKE B IPAKTUICCKYIO 00JIACTh KU3HEICATCTLHOCTH;

YMETh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC MJICH, TIpEJjIaraTh OPUTHHAJIBHBIC ITOX0/IBI U PEIICHUS;

CTaBUTH MPOOJIEMBI M 3a/1a49H, JOITYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undpopmaunmeii:

BIQJCTh HABbIKAMM TOJydYeHUs WHPopManuu (U3HUUECKOTO COJEpKAHUS U3
MCTOYHUKOB  PA3HBIX  THUIIOB, CAMOCTOSITEIbHO  OCYIIECTBIISITH  TOWCK,  aHAJIH3,
CUCTEMATH3AIMI0O W HMHTEPOPETANNI0 HHPOPMAIMA  Pa3IWYHBIX BUIOB U  (QopMm
MIPE/ICTABIICHHS;

OIICHMBATh JOCTOBEPHOCTHh HH(POPMAITHH;

UCIIOJIb30BaTh CPEACTBA WH(DOPMAIMOHHBIX W KOMMYHHMKAITMOHHBIX TEXHOJOTHUN B
pEIIeHNN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIMOHHBIX 33/a4 C COOJIOJCHUEM



TpeOOBaHUIl JPrOHOMHKH, TEXHHKH O€30MaCHOCTH, THUTHUEHBI, pPECypcocOepeKeHHUs,
MPABOBBIX U ATHUYECKUX HOPM, HOPM MH(OPMALIMOHHON O€30MaCHOCTH;

CO371aBaTh TEKCThl (PU3MUECKOTO COJEepKaHUS B Pa3IMUHbIX (opmarax ¢ Y4ETOM
Ha3HAuYeHUd WHPOpMAllUU U I1IeJIEBOM ayJAUTOPUHU, BbIOMpas ONTUMAIbHYIO (opmy
MIPEACTABICHHS Y BU3yaTU3allUU.

KoMmyHMKaTHBHBbIE YHMBeEPCAJIbHbIE Y4eOHbIe 1eiCTBUS:

OCYULIECTBIISITH OOIIIEHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU €SI TEIIbHOCTH;

pacmo3HaBaTh MPEANOCHIIKA KOHMDIUKTHBIX CUTYallUd U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHUS C UCIHOJIb30BAHUEM SI3BIKOBBIX
CPEIICTB;

MOHUMATh ¥ UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHHOW U UHIMBUTyaIbHOU paboThI;

BBIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JEHUCTBUI C y4ETOM OOLIUX MHTEPECOB U
BO3MOKHOCTEH Ka)JA0ro YieHa KOJIJIEKTHBA;

MPUHUMATh ILEJIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBATH UM KOOPAMHUPOBATH
NEUCTBUA MO €€ JOCTMIKEHUIO: COCTAaBJIATh IUIAH JCWCTBUM, PACHpPENEATh POJIU C YYETOM
MHEHUN YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4yeCTBO CBOETO BKJAaJa W KaXJOr0 Yy4YaCTHHKAa KOMAaHAbl B OOMIMIA
pe3yabTaT 1Mo pazpaboTaHHBIM KPUTEPHUSIM;

[peayiaratb HOBbIE NMPOEKTHI, OLEHUBATh UJEU C MO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBJIATh MO3UTUBHOE CTPATETMYECKOE TOBEJICHUE B PA3JIUYHBIX CUTYyalUsX,
MPOSIBJIATH TBOPUECTBO U BOOOPAXKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbBIC YHHBeEpCAJbHbIE Y4eOHbIC 1CHCTBHUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYILIECTBIISATh MO3HABATENbHYIO ACSATENBHOCTh B 00JaCTH (DU3UKH U
aCTPOHOMUHU, BBISBJIATH IPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTaBJIATH IUIAH PELICHHs pACYETHBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJTHEHUSI TPAKTHUECKOH paboThl € YYETOM HMMEIOIIUXCS PECYpcoB, COOCTBEHHBIX
BO3MO>KHOCTEHN U NPEANIOYTEHHN;
JaBaTh OIIEHKY HOBBIM CUTYaIUsIM;
paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEAOUYTEHUH;
JIenaTh OCO3HAHHBINA BHIOOD, apTyMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a
pelIeHue;
OLICHUBATh PUOOPETEHHBIN OIIBIT;
Croco0CTBOBaTh (HOPMUPOBAHUIO W MPOSBICHUIO JPYIUIIMU B 001acTH (DU3MKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJICKT:
JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATD
COOTBETCTBHE PE3YJIbTATOB LEISAM;



BJIQ/JIETh HAaBBIKAMU [103HABATEIbHONW pEQIEKCHH KaK OCO3HAHHsS COBEpIIAEMbIX
JEVCTBUI U MBICIIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh NPUEMBI peIIEKCUH JIJIsl OLEHKU CUTYallld, BBIOOpa BEPHOTO PELLICHUS;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHMS 10 UX CHUKECHHUIO;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTHUX IIPU aHAJIM3E PE3YJIbTATOB ACATEIBHOCTH;

MIPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATK! U JJOCTOMHCTBA;

IPUHUMATh MOTHUBBI M APTYMEHTBI IPYTUX [IPY aHAJIU3€ PE3YNIBTATOB JEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH.

B mpouecce 1ocTukeHus: IMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI 110 (pU3UKE
JJIE  ypOBHS cpeaHero oOmero oOpa3oBaHus y OOYy4aloIIMXCSl COBEPIICHCTBYETCS
HSMOILIMOHANIBHBIN UHTEIIEKT, IPEANOoaralomuil choOpMUPOBAHHOCTD:

CaMOCO3HAHUs, BKJIOYAIOIIET0 CIIOCOOHOCTh IOHMMATh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BMJIETh HAIpPAaBJICHUS PA3BUTHS COOCTBEHHOW SMOIMOHAIBHOM c(epbl, ObITh
YBEPEHHBIM B ceOe;

CaMOpPETYJIMPOBAaHUs,  BKJIIOYAIOWIETO  CAMOKOHTPOJIb,  YMEHHE  IPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIOCOOHOCTh aJaTHPOBATHCA K 3MOLIMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISTH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHMIO LIEIU U YCIIEXY,
ONTUMU3M, HHULIMATUBHOCTh, YMEHHE JIEUCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEN;

AMIIATUH, BKJIIOYAIOLIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHUE JIPYTHUX,
YUUTBIBaTh €r0 NPHU OCYIIECTBICHUM OOIIEHHS, CIIOCOOHOCTh K COUYYBCTBUIO U
CONEPEKUBAHMUIO;

COLIMAJIbHBIX HAaBBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPAWBATh OTHOUICHUS C
JIPYTUMU JIIOABMU, 3200TUTHCSI, MPOSIBISATH UHTEPEC U pa3periaTb KOHPIUKTHI.

HPEIMETHBIE PE3YJIbTATBI

K koH1y o0yuenus B 10 kiacce npeiMeTHbI€ pe3ysibTaThl Ha 0a30BOM YPOBHE JOKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HA TPUMEPAX POJIb U MECTO (PHU3UKU B POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTHUHBI MHUPA, B Pa3BUTHHA COBPEMEHHON TEXHUKU U TEXHOJIOTHUM, B TPAKTHYECKON
JICSITEIbHOCTH JIIOJICH;

YUUTHIBATh TPAHUIIbl TPUMEHEHHUS W3YYEHHBIX (PU3MUYECKHX MOJENEH: MaTepuaibHast
TOYKa, HHEpIUAIbHAsA CUCTeMa OTCUYETa, aOCOMIOTHO TBEPIOE TEINIO, UACATBHBINA ra3, MOJENIN
CTPOEHHUS Ta30B, KUJIKOCTEHU U TBEPABIX TEJI, TOUCUHBIN AIEKTPUUECKUN 3apsl IIPU PELICHUN
bu3nueckux 3aaay;

pacrno3HaBaTh (U3NYECKUe SBJICHUS (IPOIECChl) U OOBACHATH X HA OCHOBE 3aKOHOB
MEXaHMKHU, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH CTPOCHMS BEIECTBA U JIEKTPOJAUHAMUKMU:
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJUHEHHOE IBH)KEHHE, CBOOOIHOE MaJeHUe Tel,
JIBIDKCHUE TO OKPYKHOCTH, HHEpIMs, B3auMmopeicTBue Tei, auddys3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHUE JKUIKOCTEW U TBEPHBIX TeN, U3MEHEHHE 00bEMa Tell IIpU HarpeBaHUU
(oxnaxxeHnu),  TEIUIOBOE  pPAaBHOBECHE,  HWCIAPEHWE,  KOHJEHCALMs,  IUJIABJICHUE,



KpUCTaJUIM3alMsl, KUIIEHUE, BIAXHOCTh BO3[yXa, IOBBIIIEHUE MJaBIEHUS ra3a MpPU €ro
HarpeBaHUM B 3aKPbITOM COCYZAE, CBSI3b MEXKIy [apaMeTpaMu COCTOSIHHMS Tras3a B
U30IIPOLIECCAX, JICKTPU3ALUS TEN, B3aUMOICUCTBUE 3apsI0B;

OIHCHIBATh MEXAHUYECKOE ABM)KEHUE, UCTIONb3YS (PU3NUECKUE BEIIMUUHBI: KOOPJUHATA,
Iy Th, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMITYJIbC Tejla, KHHETHYECKas
SHEprusi, MOTCHIMAIbHAS DHEPIUs, MEXaHW4yecKkas paboTa, MeXaHWYecKash MOUIHOCTh; TpHU
ONHCAaHUU TPABUIBHO TPAKTOBAaTh (PU3MUECKUI CMBICI HCIHOJB3YEMBIX BEJIWYUH, WX
0003HAaUYEHNUA U EIAVHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTMMH BEJIMYNHAMY;

ONKCHIBATh W3YYEHHBIE TEIUIOBBIE CBOMCTBA TE€JA W TEIUIOBBIE SIBICHHS, UCIOJIB3YS
dbusznueckue BENUYUHBL JaBIICHUE Ta3a, TeMIlepaTypa, CpeaHss KUHETHYeCKas SHEeprus
Xa0THYECKOI'0 JIBJKCHHS MOJIEKYJ, CPEIHEKBAJpPAaTUYHAs CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOThl, BHYTPEHHSS dHEprus, paboTa raza, KoaGGUIHUEHT NOJE3HOT0 AEHCTBUS TETIIOBOTO
JBUTATENsI; MPU ONUCAHWU MPAaBUIBHO TPAKTOBATh (PU3MYECKHI CMBICI HUCIOJIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS M E€JIMHHULBI, HAXOAHUTH (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(pM3UYECKYIO BEIUYHMHY C IPYTHUMH BEIMYMHAM;

ONKCBHIBATH U3YUYEHHBIE FIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE SBIICHHUS
(mpotiecchbl), UCHONB3YSl (PU3NYECKUE BEIWYUHBL AJIEKTPUUECKUI 3apsjl, SJIEKTPUUECKOe
110JI€, HANPSHKEHHOCTD MOJIsA, MOTEHIMAN, PA3HOCTh MOTEHIUAJIOB; IPU ONTMCAHUU MTPABUIIBHO
TPaKTOBaTh (PU3UYECKUN CMBICH HCIOJIb3YEMBIX BEIIMYMH, UX OOO3HAUYECHHS] W €IIMHULIBI;
yKa3bIBaTh (OpPMYJbI, CBS3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C APYTUMHU
BEJIMYMHAMU;

aHAJIM3UPOBaTh (PU3UYECKUE MPOLIECCHl U SIBICHUSA, UCIIONB3Ys (PU3MUEeCKHe 3aKOHBI U
MPUHIUIBL: 3aKOH BceMupHoro Tsarotenud, |, 11 u |1l 3akonsl HetoToHa, 3aKk0H coxpaHeHUs
MEXaHUYECKON BSHEpPruM, 3aKOH COXPAHEHUS HMMIYJbCa, MPUHLMI CYNEPHO3UIMU CHJL,
INPUHLMI PABHONPABUS HMHEPLUUAIBHBIX CHCTEM OTCUETA, MOJEKYIAPHO-KUHETHUYECKYIO
TEOPHIO0 CTPOEHHUS BEIIECTBA, Ia30BBIE 3aKOHBI, CBS3b CPEIHEH KWHETHUYECKOW 3HEPTUU
TEIJIOBOTO  JBM)KEHUS MOJIEKYJ € aOCOJIIOTHOW  TeMIlepaTypoi, TepBbId 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHEHMs DJIEKTPUUYECKOIro 3apsna, 3akoH KyioHa, mpu 3ToM
paznuyaTh CJIOBECHYIO (DOPMYIIUPOBKY 3aKOHA, €T0 MATEMAaTUYECKOE BBIPAKEHUE U YCIOBUS
(rpanuIlbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATP OCHOBHBIC NPUHLMUIBI JCHCTBUS MAaIlUH, MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX O€30MaCHOr0 UCTIOIb30BaHUS B IOBCEIHEBHOW KU3HH;

BBINIOJIHATDh 3KCHEPUMEHTHI M0 UCCIEN0BAHUIO (PM3MUECKUX SIBJICHUN M MPOLIECCOB C
UCIIOJIb30BaHUEM TMPSIMBIX M KOCBEHHBIX HW3MEpPEHHH, MNpu 3TOM (QOpPMYIUPOBATH
mpoOjemMy/3agady Y THUIOTE3y Y4YeOHOro OSKCINEpPUMEHTa, COOupaTh YCTaHOBKY W3
MpeIOKEHHOT0 000PYA0BaHUS, TPOBOAUTH ONBIT U (POPMYIUPOBATH BHIBOIBL;

OCYLIECTBJISITh MpPSIMbIE M KOCBEHHbIE M3MEpEHUs (PU3NYECKUX BEIUYMH, MPU ITOM
BBIOMPATh ONTUMAJIBHBIA CIIOCOO M3MEPEHHUsS] U UCIHOJIb30BaTh M3BECTHBIE METOJIbI OLIEHKH
MOTPEMTHOCTEN U3MEPEHN;

HCCIIEIOBaTh 3aBUCUMOCTU MEXKIYy (PU3NYECKUMHU BEIMYMHAMH C HCIIOJIb30BAHUEM
OpSAMBIX H3MEpPEHUI, IPU ATOM KOHCTPYMpPOBAThb YCTaHOBKY, (PUKCHUPOBATH PE3YJIbTAThI



MOJIyYeHHOW 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BUAE TaOmuI W rpadukoB, AenaTh
BBIBO/IbI 1O pE3YJIbTaTaM UCCIEI0BAHNUS;

coOnroaTh mpaBuia 0€30MacHOro TpyJAa NMpU MPOBEICHUM HCCIEIOBAHUNA B paMKax
y4e€OHOr0 SKCIIEPUMEHTA, Y4e€OHO-HUCCIIEIOBATENIbCKOM U TPOEKTHOW JEATEIBHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U JAOOpaTOPHOTo 000pyAOBaHNS;

pemiath pacy€THbIE 3aJa4d C SBHO 3aJaHHON (DU3UYECKON MOJENbI0, HCIONb3YS
¢u3nueckue 3aKOHbl M TPUHLUIBI, HA OCHOBE aHalM3a YCJIOBUS 3a/Jayd BbIOMPATh
($U3NYECKYIO0 MOJIEIIb, BBIACIATH (PU3HMUECKHUE BEIUUUHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€
peuieHus, IPOBOAWUTH pPAcC4YE€Tbl M OLEHUBATh PEAIbHOCTH IIOJIYYEHHOTO 3HA4YCHUS
(M3UYECKON BEITMYNHEI;

penaTh Ka4eCTBEHHBIE 33/1a4: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO LIETIOUKY
paccyXIeHUI ¢ ONOPOI HAa U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHMUS;

UCIOJb30BaTh MPH PEIIEHWH YYEOHBIX 3aJady COBPEMEHHbIE HH(OpPMalMOHHBIE
TEXHOJIOTHH ISl IOMCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALUNA U MPEACTABICHUS YUCOHOU U
Hay4YHO-TIOMYJISIPHOM HMH(OpMalUY, TMOJYYEHHOW W3 Pa3IMYHBIX MCTOYHHKOB, KPUTHYECKU
aHAJIM3MPOBATh MOJyYaeMy0 HHPOpMaLHIO;

OPUBOJUTH MPUMEPHI BKIIaJa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bSICHEHUE TPOLIECCOB OKPYXKAIOUIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (U3UKE B IOBCEIHEBHOM >KU3HHU IS
oOecrieueHus: 0€30MaCHOCTH IPH OOpAILIEHUH C MPUOOPAMU U TEXHUYECKUMHU YCTPOHUCTBAMH,
JUIS  COXpaHEHMsI 3/0pOBbs U COOJIOACHHMS HOPM SKOJOIMYECKOrO IIOBEJIECHUS B
OKPYIKarOIIEH CPELE;

paboTaTh B IpylIe C BBIMOJIHEHUEM DA3JIMYHBIX COLUAIBHBIX DPOJIEH, IUIaHUPOBATH
paboTy rpymnmnbl, pallMOHAIBHO pacHpenessaTh 00sI3aHHOCTH U IJIAHUPOBATH JIEATEIbHOCTH B
HECTaHJAPTHBIX CUTYalUsX, aJIeKBATHO OLICHUBAThH BKJIAJl KAKJIOTO U3 YYACTHUKOB I'PYIIIHI B
pelIeHre paccMaTpuBaeMon IPOOIIEMBI.

K koH1y o0yuenus B 11 kiacce npeMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HA IPUMEPAX POJIb U MECTO (PHU3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTHUHBI MHUPA, B Pa3BUTUHA COBPEMEHHOM TEXHUKU U TEXHOJIOTHUM, B TPAKTHYECKON
AeSITeIbHOCTH JIFOACH, EIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS] H3YyYEHHBIX (U3MUECKUX MOJIETe: TOYEeUHBIH
ANEKTPUYECKUIN 3apsll, Jyd CBETa, TOUYEUYHBI HCTOYHUK CBETa, SAEpHAas MOJENIb aTroMma,
HYKJIOHHAsi MOJI€JIb aTOMHOTO sJIpa MpU PEIICHUH (PU3NYECKUX 3a]1ay;

pacrno3HaBaTh (U3NYECKUE SBJICHUS (IPOIECCh) U OOBACHATH X HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKA M KBAHTOBOM (U3HMKH: 3JEKTpUUYecKas MPOBOJUMOCTb, TEILJIOBOE,
CBETOBOE, XUMHUYECKOE, MArHUTHOE JEWCTBUS TOKA, B3aUMOJEWCTBHE MAarHUTOB,
AIIEKTPOMATHUTHAS WHIYKUUA, ACHCTBUE MArHUTHOTO MOJs HAa MPOBOAHUK C TOKOM H
IBWDKYIIMMCS — 3apsii, dJEKTPOMArHUTHbIE KOJEOaHWsT W BOJIHBI, HPSIMOJIMHEWHOE
pacnpocTpaHEHHE CBeTa, OTpaKeHHEe, TMpeloMJeHHe, HHTeppepeHuus, audpakuus u
NoJIIpU3alusl CBETa, JUCHepcus CBeTa, QoroanekTpuueckuii 3gdext (potoaddexr),



CBETOBOE J1aBJICHHE, BOSHUKHOBEHUE JIMHEWNYATOI0 CIEKTPA aTOMa BOJOPOJA, ECTECTBEHHAS
Y UCKYCCTBEHHAs palMOaKTUBHOCTb;

OMKCHIBATh U3YUCHHBIE CBOMCTBA BEILIECTBA (PJIEKTPUUYECKUE, MATHUTHBIE, ONITUYECKHE,
ANEKTPUYECKYI0 MPOBOAUMOCTh PA3IMYHBIX Cpell) M DJICKTPOMArHUTHBIC —SIBJICHUS
(mpotiecchbl), HCMONB3YAd (PU3NYECKUE BEIMYMHBL: DICKTPUUECKUNA 3apsl, cujla TOKa,
ANEKTPUUECKOE HANPSDKEHHE, 3JIEKTPUYECKOE CONPOTUBIICEHHWE, PA3HOCTh MOTEHLIHAJIOB,
ANEKTPOJBIKYIIAS CHiia, paboTa TOKa, MHAYKIMS MarHUTHOrO MOJs, cuiia Amrepa, cuia
JlopeHia, THAYKTUBHOCTb KaTYLIKH, SHEPTUS SJIEKTPUUECKOTO U MATHUTHOTO MOJIEW, TEPUO
U 4YacToTa KojeOaHuil B KoyieOaTeIbHOM KOHTYpe, 3apsij M CHJIa TOKa B IMpoIlecce
TapMOHHYECKUX 3JIEKTPOMArHUTHBIX KOJieOaHU, (POKYCHOE pacCTOSIHME M OMTHYECKask CHUJia
JIMH3bI, IPU OMMCAHUU MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCIIOIb3YEMBIX BEJINYMH,
X 0003HAYEHUS! W EIUHUIIbI, YKa3bIBaTh (HOPMYJIbI, CBSA3BIBAIONINE JAHHYIO (PU3MUYECKYIO
BEJIMYMHY C JPYTUMH BEIUYMHAMU;

ONKCHIBATh W3YUYEHHBIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, UCIOJb3Yys (PU3NYECKHE
BEJIMYMHBI: CKOPOCTh AJEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPTHS U
UMITyJIbC (POTOHA, MEPHOJ NOJIypaclana, dHEPrus CBSI3M aTOMHBIX fJep, MpPU ONUCAHUU
MPaBUJILHO TPAKTOBATh (DU3WYECKUN CMBICT HCIIOJB3YEMBIX BEJIMYMH, UX OOO3HAUYCHUS U
€AMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C IPYTUMHU
BEJIMYUHAMHU, BEIYUCIISITH 3HAUCHUE (PU3UIECKON BEJIMUUHBI;

aHAIM3UPOBaTh (PU3UUECKUE MPOILIECCHl U SIBJICHUS, UCIONb3Ys (DU3UUECKUE 3aKOHBI U
MPUHLMNBL: 3aKOH (Owma, 3aKOHBI IOCIEAOBATEIBHOIO M MAPAIIIEIBHOIO COEIUHEHHS
MIPOBOJHUKOB, 3akoH Jlkoymsa—JIeHna, 3aKkOH DJJIEKTPOMAarHWUTHOM WHAYKLIUH, 3aKOH
MPSMOJIMHEWHOTO paCHpPOCTPAHEHHS CBETA, 3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI MPEJIOMIICHUS
CBeTa, ypaBHeHUe OuHIUTeWHa Mg GoTodPdeKTa, 3aKOH COXpaHEHUsS IHEPTUM, 3aKOH
COXpaHEHUs MMIYJIbCa, 3aKOH COXPAaHEHWsS! 3JEKTPUUYECKOIOo 3apsiia, 3aKOH COXpPaHEHHUS
MacCOBOTr'0 4MCIa, NOCTyJaThl bopa, 3aKOH paJlMOaKTUBHOTO pacnaia, Ipu 3TOM pa3invaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBHIPAKEHHUE U YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

ONpeeNsITh HAPaBIEHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJISI TPOBOJIHUKA C TOKOM,
cuibl Amriepa u cuisl JlopeHua;

CTPOUTh M OIHUCHIBaTh H300pakeHHE, CO3JaBaEMOE€ IJIOCKMM 3€pKajioM, TOHKOU
JIMH3011;

BBINIOJIHATDh 3KCIEPUMEHTBHI MO0 UCCIENO0BAHUIO (DU3MUECKUX SIBJICHUN M MPOLECCOB C
UCIIOJIb30BAHUEM TMpPSAMBIX M KOCBEHHBIX M3MEpPEHUH: TMpu 3TOM (opmMylIupoBaTh
mpoOjemMy/3agady Y THUIOTE3y Y4YeOHOro OKCIEpPUMEHTa, COoOupaTh YCTaHOBKY W3
MPEIOKEHHOTO 000PYI0BaHMUS, POBOIUTH ONBIT U (DOPMYIIMPOBATH BHIBOIBI;

OCYIIECTBISATh TPSMBbIE M KOCBEHHBIE H3MEpEHUs (DU3UYECKUX BEIUYHH, MPU ITOM
BBIOMPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUs] U UCIOJIb30BaTh M3BECTHBIE METOJIbI OLIEHKU
IOTPELIHOCTEN U3MEPEHN;

HCCIIEOBATh 3aBUCUMOCTH (U3MYECKUX BEJIUYMH C HCIIOJIB30BAHUEM MPSIMBIX
M3MEPEHMI: IPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCHUPOBATH PE3yIbTATHI MOTYUCHHON



3aBHCHMOCTH (U3NYCCKUX BEIUYMH B BHJE TaOMUI] W TpadHKOB, IeaTh BBIBOJBI I10
pe3yJibTaTaM HCCIICIOBAHNUS,

coOJIroIaTh MpaBWiia OE30MaCHOrO TPyAa NMPH MPOBEJICHUHM HCCIICOBAHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIICIOBATEIbCKOW | IMPOSKTHOW JEATEIBHOCTH C
HCIIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPOHCTB U JJAOOPATOPHOTO 000PYA0BAHNS;

pemiath pacuy€THBIC 3aJadyd C SBHO 3aJaHHOW (PH3UYECKOW MOJCIBIO, HCIIONB3YS
¢du3nveckre 3aKOHbI M TPUHIMIBI, Ha OCHOBE aHajMW3a YCJIOBUS 3aJayd BBHIOMpATh
(U3NYECKYIO0 MOJICITh, BBIICIATh (PU3NUCCKHUE BEIIMYMHBI U (DOPMYJIbI, HEOOXOIUMBIE IS €
pellieHHsI, TPOBOJAWTH pacuéThl M OLCHUBATh PEATBHOCTh IOJYYCHHOTO 3HAYCHUS
(M3UYECKON BEITMYNHEI;

pelIaTh Ka4YeCTBCHHBIC 3aJ1a4YM: BBICTPAUBATh JIOTHYECKU HEMPOTHBOPECUYUBYIO IICTIOUKY
paccy>kKICHHI C ONOPOH Ha MU3YYCHHBIC 3aKOHbBI, 3AKOHOMEPHOCTH M (PU3HUYCCKHEC SBIICHHS;

UCTIONB30BaTh TMPH PEIICHWH YYeOHBIX 3a7ad COBPEMEHHBbIC HH(DOpPMAIMOHHBIC
TEXHOJIOTHH IS TIONCKA, CTPYKTYPUPOBAHHUS, HHTEPIPETAIIUU U TPEIACTABICHUS YUCOHOH 1
HAYYHO-TIONYJIIPHON MH(pOPMAIUH, MOJYICHHON M3 Pa3IMYHBIX MCTOYHUKOB, KPUTHUCCKU
aHAJIM3UPOBATH IMOTyYaeMyI0 HH(OPMAIIHUIO;

OOBSICHATh TPUHIUIBI JIEHCTBUS MAaIIWH, MPUOOPOB M TEXHHYECKUX YCTPOWUCTB,
pa3iryaTh YCIOBHS X 0€30MaCHOTO MCITOJIb30BAHUS B TOBCEHEBHOM KH3HH;

MPUBOIUTH TIPUMEPHI BKJIaJIa POCCUICKUX M 3apyOCIKHBIX YUEHBIX -(DU3UKOB B Pa3BUTHE
HAyKH, B 00BSICHEHHUE TPOIECCOB OKPYIKAIOIIETO MHPA, B Pa3BUTHE TEXHUKH W TEXHOJIOTHIA;

UCTIOJb30BaTh TEOPETHUYECKHE 3HAHUS 10 (PU3NKE B TIOBCEIHEBHON IKW3HU IS
obecrniedueHrs 0€30ITaCHOCTH TpY 0OpaIIeHNH ¢ TPUOOPaMHU U TEXHUICCKUMH YCTPOHCTBAMH,
JUIS  COXpPaHCHHSI 3JI0POBbS W COOJIOACHHWS HOPM DKOJOTHMYECKOTO TIOBEICHUS B
OKpYXaroUIen Cpee;

paboTaTh B TPYMIE C BBIMOJHCHHEM pPA3JIMYHBIX COIMAIBHBIX POJICH, TUIAHWPOBATH
paboTy TPyMITBI, paIlMOHATIBLHO PACIIPEACIATh 00S3aHHOCTH U TUIAHUPOBATH JCSITEIHLHOCTD B
HECTaH/IAPTHBIX CUTYAIIHMSX, aICKBAaTHO OIICHUBATH BKJIA]] KaXI0TO U3 YIaCTHUKOB TPYIIITHI B
pelieHue paccMaTpuBaeMoi pOOJIEMBI.






