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HHOACHUTEJBHAA 3AIINCKA

IIporpamma no ¢uzuke 6a30BOro ypoBHsS Ha YPOBHE cpelHEro odiero oopa3oBaHus paspadoTaHa Ha
OCHOBE IOJIOXKEHMH M TpeOOBaHUI K pe3yiabTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEeNIbHOW IPOTrpPaMMBI,
npencrasieHHbix B PI'OC COO, a takxke ¢ yuéroMm (enepanbHoil paboueill mporpaMMbl BOCIHTAHUS U
KOHIIEMIUH TMpernogaBanus yaeoHoro npeamera «Du3uka» B 00pa3oBaTeNbHBIX OopraHu3anusx Poccuiickoii
®enepanyu, peanu3yoLMX OCHOBHbIE 00pa30BaTEe/IbHbIE IPOrPAMMBI.

CopneprkaHue mporpamMmbl 10 (PU3KMKe HAIIPABICHO Ha (JOPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTHUHBI
mupa obyyaromuxcs 10—11 kimaccoB npu o0ydeHun ux ¢usnke Ha 0A30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JesITeNbHOCTHOTO monaxoxa. llporpamma mo ¢usuke coorBercTByeT TpeboBanmsim PI'OC COO k
IUIAHUPYEMbIM JIMYHOCTHBIM, HPEIMETHBIM M METalpeIMEeTHBIM pe3ylbTaTaM OOyuYeHHs, a TakKxke
YUUTBIBAET HEOOXOAUMMOCTh peaqH3alMd MEXIPEJAMETHBIX CBsi3el (U3MKH C €CTECTBEHHO-HAayYHBIMHU
yueOHBIMH TpeaMeTaMu. B Hel onpenenstorcs OCHOBHBIC LIETH HM3Y4YeHHUs (UMK Ha YPOBHE CPEIHETO
ob1iero o0pazoBaHusl, INIAHUPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (DU3UKH: TMYHOCTHBIC, METAIPEIMETHBIE,
npenMeTHbIe (Ha 6a30BOM YpOBHE).

IIporpamma no (pu3KKe BKIIOYAET:

® [UTAHUPYEMbIE Pe3yJbTaThl OCBOCHUS Kypca (U3MKU Ha 6a30BOM YpOBHE, B TOM YHCJIE IIPEIMETHbIE

pe3yiabTaThl 0 rofiaM 00y4YeHHUs;

e cofiepxkanue yueOHoro npeamera «Pu3nkay 1o rogam o0yueHus..

du3nka Kak Hayka o HauboJsee oOIUX 3aKOHAX NPUPOAbI, BBICTYIAs B KaUeCTBE y4yeOHOro mpeaMera
B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIaJ B CUCTEMYy 3HaHUU 00 okpyxkawmiem mupe. [IkompHBIN Kypc
Gu3MKN — cUCTEeMO0Opa3yONUil I eCTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MIOCKOIBKY (hU3HUYECKHE
3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SBJICHUH, U3yyaeMbIX XUMUEH, Ouosoruei, pusnueckoit reorpadueit
u actpoHoMueil. Mcnonb3oBanue n akTUBHOE NMpUMEHEHHE (U3NYECKUX 3HAHUN ONpeeNseT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cepe IHEPTreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, TOIYYEHUS
HOBBIX MaTE€pUaJIOB C 3aJaHHBIMU CBOWCTBaMU M Apyrux. M3ydenue (pu3MKyM BHOCUT OCHOBHOHM BKJaj B
(dbopMHpOBaHKE €CTECTBEHHO-HAYUYHOW KapTHHBI MUpa 00yvaromuxcs, B GOpMUPOBAHUE YMEHUN IPUMEHSATh
HAyYHbII METOJ] IO3HAHUS ITPH BHITOJIHEHUN UMHU YY€OHBIX UCCIIEIOBAHU.

B ocHoOBY Kypca Qu3uKH ISl YPOBHS CpEJHEro OOIIero 0Opa3oBaHUs MOJOXKEH pAll UAEH, KOTOpbIe
MO>KHO paccMaTpUBaTh KaK MPUHIUIBI €r0 NOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH Kypc SIBISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH COAEPIKUT
MaTepHall U3 BCeX pas/iesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCHYECKOM, TaK U COBPEMEHHON (QU3UKH.

Hoesn cenepanuszayuu. B cooTBeTcTBUM € HeWl MaTtepuan Kypca (QU3MKM OOBEIMHEH BOKPYT
¢usnueckux Teopuil. Benymum B kypce siBnsiercs GopMupoBaHUe NPEACTABIECHUN O CTPYKTYPHBIX YPOBHSIX
MaTEpPHH, BEIIECTBE U MOJIE.

Hoes cymanumapuszayuu. EE peanuzanys npeamnogaraeT UCIoIb30BaHUE TYMaHUTAPHOIO MMOTEHIHAIA
¢u3nyecKoil HaykM, OCMBICICHHE CBSI3M pa3BUTUA (U3MKKM C pa3BUTHEM OOLIeCTBa, a TaKke ¢
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIPOoOIeMaMHu.

Hoes npuxnaomoii nanpasnennocmu. Kypce GU3UKU MpeanojaraeT 3HaKOMCTBO C HIIMPOKHM KPYrom
TEXHUYECKHUX U TEXHOJOTHUECKUX IIPUIIOKEHUI U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocusayuu peanusyercs MOCPEICTBOM BBEJIEHHUS 3JIEMEHTOB COJEpP)KaHUS, MOCBSIIEHHBIX
HKOJIOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBl C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a
TaKxke 00CyKAeHUs TPoOIeM pallMOHATIBHOTO PUPOJIOTIONB30BAHUS U HKOJIOTHUECKONH Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKM Ha ypOBHE cpelHero oOIiero oOpa3oBaHMs SBISIOTCS
¢busnueckue reopun (GopMUpOBaHUE MPEACTABIECHUN O CTPYKTYpe MOCTPOCHUS (PU3HMUECKON TEOpUHU, pPOJIn
(GyHIlaMEHTaJIbHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX IPEACTABICHHUSIX O MPHUPOJE, TPaHMUIIAX
MPUMEHUMOCTH TEOPHA, 1JIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U MPOLIECCOB).



CuCTEMHO-JEATENBHOCTHBIM MOAXOM B Kypce (U3MKM peamu3yercss Npexae BCero 3a Cuér
OpraHu3alK SKCIEPUMEHTAIBHON JeATeNIbHOCTH oOyuatomuxcs. s 6a30Boro ypoBHs Kypca (PU3MKH —
3TO HCIIOJIb30BAaHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPHUMEHTOB U J1AOOpaTOPHBIX padoT,
KOTOpBIE B TporpaMme 1o (u3uke OObEIUHEHBI B OOLIMI CHHCOK YYEHHYECKHX MPAKTHYECKHX padoT.
Bbinenenne B yka3aHHOM IiepeyHe J1aOOpaTOpHBIX paboT, MPOBOAUMBIX JUIsI KOHTPOJII U OLIEHKH,
OCYILLIECTBIISICTCS Y4aCTHHUKAaMHM 00pa3oBaTEIbHOIO Ipolecca MCXOAs U3 OCOOCHHOCTEH IIAHUPOBaHUS U
ocHamieHus: kabuHera ¢usuku. I[Ipm 3TOM oOecmeuuBaeTcs OBJIaJCHHE OOYYAIOIIUMHCS YMEHHUSIMH
MPOBOJIUTH KOCBEHHBIC H3MEPEHUs, WCCIIECIOBAHUS 3aBUCHMOCTEH (M3NYECKUX BEIMYMH U TIOCTAHOBKY
OIIBITOB 110 MPOBEPKE MPEATIOKEHHBIX THIIOTE3.

bosbioe BHUMaHME YIeNseTcsl PEIIEHUI0 pPacuy€THBIX M KayecTBEHHBIX 3aaad. [Ipu stom s
pacu€THBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 33[a4d C SBHO 33JaHHON (PM3NYECKON MOJENbIO, TTO3BOJISIOIINE
IPUMEHSATh M3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca, TaKk U HHTETpUpys
3HaHUS U3 Pa3HbIX pas3zaesoB. [ KayecTBEHHBIX 3a/a4 MPUOPUTETOM SBISIOTCS 3aJaHUs HAa OObSICHEHHE
poTeKaHus (GU3NYECKUX SBJICHUH M MPOLECCOB B OKPY)KAIOLIEH KU3HU, TpeOyrolue BpIOopa pU3NIECcKOil
MOJIEIIN JIJISl CUTYalluH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusmu PI'OC COO k MaTepuaibHO-TEXHHYECKOMY OOECIICUCHHIO
y4ueOHOoro npotuecca 0a30Bblii ypOBEHb Kypca (DU3MKH Ha YPOBHE CpPEIHEro o0Iero o0pa3oBaHUs J0JIKEH
U3y4aThCsl B YCIOBUSX NPEAMETHOro KabuHeTa ()M3MKM WIM B YCIOBUSAX HMHTETPUPOBAHHOIO KaOMHETa
MIPEIMETOB €CTCCTBCHHO-HAYYHOTO MUKIA. B kKabuHeTe (GU3HKHN JOHKHO OBITH HEOOXOIUMOE JTab0paTOPHOE
000pyIOBaHUE /ISl BHIMOJIHEHHUS YKa3aHHBIX B IPOrpamMMe 1Mo (U3MKe YUCHHUECKUX MPAKTHUECKUX paboT u
JI€MOHCTPALlMOHHOE 000PyI0BaHHE.

JleMoHCTpalmoHHOe 00opyJoBaHuE (opMUpYyeTCs B COOTBETCTBUM C NPUHLIMIIOM MHHHMAJIbHOM
JOCTAaTOYHOCTH M OOECIEYMBAET IIOCTAHOBKY IMEPEYHMCICHHBIX B MpOrpaMMe MO (QHU3UKE KIIFOUYEBBIX
JEMOHCTPAIUI [T UCCIIEIOBAHUS N3Y4aeMbIX SIBICHUH M MPOLIECCOB, SMITUPUIECKUX U (PYHIaMEHTATbHBIX
3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JIaGopatopHoe 000pyAOBaHME JUIsl YYEHHUYECKMX IpaKTHYecKHX paboT Qopmupyercs B BuUje
TEMATUYECKHX KOMIUICKTOB M OOECIIeYMBAETCS B pacdy€ére OJHOTO KOMIUIEKTa Ha JBYX OOYYarOIIUXCS.
Tematudeckrne KOMIUIEKTHI J1a0OpaTOpHOTO 00OPYIOBAaHUS JTOJKHBI OBITH MOCTPOSHBI HA KOMILIEKCHOM
HCIOJIb30BAHUHU aHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TaKXKE KOMIBIOTEPHBIX U3MEPUTENbHBIX CUCTEM B
BUJie HU(POBBIX T1a0OPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

¢ (hopMUpOBaHME MHTEPECa U CTPEMIIEHHUS 00yJaroIUXCs K HAYyYHOMY U3YUYEHUIO MPUPO/bI, pa3BUTHE
WX WHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

® pa3BUTHE NPEICTABICHUNH O HAYYHOM METOJie TMO3HaHUS U (HOPMHUPOBAHHME HCCIIEI0BATEIBCKOTO
OTHOIICHHS K OKPYKAIOLINM SIBIICHHSIM;

¢ (hopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysibTaTa M3yUYEHHUs OCHOB CTPOEHHUS MaTepuH U
(GyH1laMEHTaJIbHBIX 3aKOHOB (DU3UKH;

¢ hopMuUpOBaHHE yMEHUI OOBSCHSATH SBICHHUS C HMCIOJIB30BAaHHEM (U3NYECKUX 3HAHWN M HAYYHBIX
JI0Ka3aTeNbCTB;

¢ (hopMUpOBaHHE MTPEICTABICHUIA O PO (GU3UKHU IS PA3BUTHS JPYTUX €CTECCTBEHHBIX HAYK, TEXHUKH
Y TEXHOJIOTHM.

JlocTHKeHHEe ITHX Iesiel 00ecriednBaeTCs PElIeHUEeM CIeAYIOMNX 3a1a4 B Ipoliecce U3y4eHus Kypcea

(¢u3MKK Ha ypOBHE CpeHEro 00IIero 00pa3oBaHUs:

e IpUOOpeTeHNe CHCTEeMbl 3HaHUH 00 OOHmMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHUSX,
BKJTIOYAsi MEXaHUKY, MOJIEKYISIPHYIO (PU3UKY, SIEKTPOTUHAMHUKY, KBAHTOBYIO (PH3UKY U DIIEMEHTHI
acTpopU3UKH;

¢ hopMUpOBaHHE YMEHUI MPUMEHSATh TEOPETHUECKUE 3HAHUS IS OObSICHEHHS (PU3MUECKUX SIBICHUH B
MIPUPOJIE U ISl IPUHSTUS TPAKTUIECKUAX PEIICHHUH B TOBCEAHEBHOM KU3HM,



® OCBOCHHE CIOCOOOB PEIICHUS Pa3jIMYHBIX 33[a4 C SBHO 3aJaHHOW (PU3UYECKONW MOJENbIO, 3a1ad,
MOJIPa3yMEBAIOIINX CAMOCTOSITEIIEHOE CO3JIaHhe (U3NYECKOH MOIENH, aJeKBATHON YCIOBHSIM
3aJauu;
eIOHMMaHWe (U3NYECKUX OCHOB M MPHHIUIOB JCUCTBUS TEXHUYECKHX YCTPOWUCTB H
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYXKAIOIILYIO CPENY;
®OBJIQJICHUE METOJAMH  CaMOCTOSITCIILHOTO  IUIAHUPOBAaHHMS W TPOBEACHUS  (PU3UYECKUX
OKCHEPUMEHTOB, aHajiW3a ¥ HHTEpIpeTaluyl HH(pOpManuu, ONpeAeTICHUsS TOCTOBEPHOCTH
MOJTyYEHHOTO Pe3yIbTaTa;
®CO3/IaHUEC YCIOBHW JIIsi  pa3BUTHS YMCHUH  NPOEKTHO-HMCCIIEOBATEIIbCKOM, TBOPYECKOM
NeSTEIILHOCTH.
Ha u3yuenue ¢usuku (6a30BbIii YpOBEHB) Ha YpOBHE CpeHero obmero oopasoBanus oTBoAUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEZIEIO).
[Ipennaraemslii B mporpamMmMe o (pusuke nepedeHb JTaOOPATOPHBIX U MPAKTHYECKUX PadOT SBIISETCS
PEKOMEH/IOBAaHHBIM, YYUTENh JI€aeT BBIOOP MPOBEACHUS TaOOPATOPHBIX PAbOT M OIBITOB C Y4ETOM
WH/IMBUYyAIbHBIX OCOOCHHOCTEH 00yJarOIIUXCS.
COJAEPKAHUE OBYYEHUSA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI'0 IIO3HAHUS
®usnka — Hayka o npupoze. Hayunsle MeTonbl NO3HAHMSA OKpysKarouero mupa. Posb
HKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (GU3NYECKUX SBICHUNA M mporieccoB. Hayunbie rumores3sl. Ousnueckue
3aKOHBI ¥ TeOpUH. | paHUIIBI TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUS.
Ponp u mecro ¢u3uku B (QOpPMHPOBAHMM COBPEMEHHOM Hay4HOH KapTHHBI MHpa, B
IIPAKTUYECKON NEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
AmHasiorossle ¥ IU(GPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JBukeHHE. OTHOCHUTENBHOCTh MEXaHWYECKOro JBMkeHus. Cucrema
orcué€ra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHasi CKOpPOCTb) M YCKOpPEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHAT. CliokeHue nepeMenieHuil u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMONIMHENHOe NBIKeHue. ['paduku 3aBUCHMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOYKU OT BPEMEHH.

CBoboaHOe majieHne. Y CKopeHue CBOOOTHOTO TIaICHMS.

KpuBonuueiinoe naBmxeHue. J[[BukeHne MaTepUalbHOW TOYKHM MO OKPYKHOCTHU C
MIOCTOSIHHOW 110 MOJYJII0 CKOPOCTBIO. YTJOBas CKOpPOCTb, JIMHEHHas CKOpocThb. llepumon u
yacTtoTa oopamieHus. LleHTpocTpeMHUTENTbHOE YCKOPEHUE.

TexHu4yeckne yCTpOMCTBA H MPAKTHUECKOE TPUMEHEHWE: CHUJOMETp, JBHKCHHUE
CHaps/I0B, LICTIHbIE U PEMEHHBIE MepeIauH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETa, WILTIOCTPALIAS KHHEMAaTHYECKUX XapaKTEePUCTHUK JBUKCHUSI.

[TpeoOpa3zoBanne ABMXKEHUI € UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue ABM>XeHUS Tena, OpOIIEHHOTO MOJ] YIJIOM K TOPU30HTY U TOPHU30HTAIIBHO.



H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hampasrienne ckopocTH pyu ABUKEHUU 0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHHMS — MEXIYy — MYTAMH,  [POHACHHBIMM  TEJIOM 34
[IOCJIEZI0BATENIbHBIE PABHBIE IPOMEXKYTKHM BpPEMEHU IpU PABHOYCKOPEHHOM JABM)KEHHUU C
HA4aJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOU KUIKOCTH.

W3yueHue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHocTH ['anwited. Ilepsbiit 3akoH HeroToHa. MHEpLManbHbIE CUCTEMBI
OTCYETA.

Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HeroToHa st
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsbxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHUS U cuiia TpeHus nokos. Kosdumuent tpenns. Cuia cOnpoTUBICHUS
IIPU JIBUKEHHUM TeNa B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliaTeabHOE ABMXKEHHUE aOCOITIOTHO TBEPIOTO Tena.

MOMEHT cuiIbl OTHOCUTENIBHO OcH BpauieHus. [lnedo cunbl. YcnoBus paBHOBecHs
TBEPAOIO Tea.

TexHuueckue YCTpOHCTBA M MPaKTUYECKOE IPUMEHEHUE: MOJIIUIHUKY, JABW)KECHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne MHEpLHH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJl.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT AepOopMaIiii.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U NAJCHUH.

CpaBHeHHE CUII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnosus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

N3yueHue ABMkeHUs OpycKa 110 HaKJIOHHOM MJIIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B NPY)KMHE M PE3UNHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIleHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

NMnynbsc MatepuanbHOM TOUKM (Tea), CUCTEMbI MaTepUAIbHBIX TOUYEK. MMIynbe cuibl 1
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBHIKEHUE.

Pabora cuiibl. MOIIHOCTD CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMHM KUHETHYECKOMH
DHEPIHH.



[ToTenmanpHas sHeprus. [loTeHIMampHass SHEPTHs YIIPYro AeOPMUPOBAHHON TTPYKUHBI.
[TorennuanbHas SHEPrys Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHnmanbHbple U HEMOTEHIMATIbHbIE CHIIbL. CBs3b pabOTHl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOM SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCcTpOMCTBA U IPAKTHUYECKOE IPUMEHEHME: BOJOMET, KOINEpP, MPYKUHHBII
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE nBUXKEHUE.

[Tepexox moTeHIIMATFHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydyeHue aOCONIOTHO HEYNPYroro yaapa € IMOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOThl CUJIbl C M3MEHEHHMEM MEXaHMYECKOM SHEpruu Teia Ha
MIpUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa.

Pa3nes 3. Mosiekyasipaasi pM3uKa M1 TepMOJUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KUHETUYECKONH TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynosckoe gBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYaCTHI]
BelecTBa. MoJenu CTPOCHHS Ta30B, XUAKOCTEH W TBEPABIX TET M OOBSICHCHHE CBOHCTB
BEILIECTBA HAa OCHOBE 3THX Mojenerd. Macca m pasMepbl moliekyn. KosmuecTBo Bemiectsa.
[locTostnHas ABorapo.

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

Mogenp uneansHoro rasza. OCHOBHOE YpaBHEHHE MOJEKYIISIPHO-KUHETHYECKON TEOopUu
uaeaNbHOrO raza. AOCONIOTHAs TeMmIeparypa Kak Mepa CpeIHEeM KHHETHYECKOW OJHEepruu
TEIJIOBOTO JBMKeHMs vactull rasza. Illkana temneparyp KenbBunHa. ['a30oBble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon JlaneroHa. M3ompouecchl B UACAIBHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe mpencraBieHne U30MPOIECCOB: U30TEPMa,
n30x0pa, nzobapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbITEl, JOKAa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BeliecTBa, (ororpaduu Moekysn
OPraHUYECKUX COCTUHECHUM.

OnpiThl O AU Y3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbiTa llITepHa.

OnbITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBUA.

Mogenb, UIITIOCTpUpYIOLas MPUPOTY 1aBJICHUS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€aTIbHOTO T'a3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHud 00bEéMa
KOMHATBHI, IABJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

Hccnenopanue 3aBUCUMOCTH MEXy ITapaMeTpaMH COCTOSIHUSA Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku



TepMmoanHaMuyeckasi cucreMa. BHYTpeHHssE 3HEprusi TepMOJUHAMHYECKONH CHCTEMBbI U
crocoOb! e€ m3MeHeHus. KomndecTBo TemioTsl U pabota. BHyTpeHHsIs SHEPTUsl 0THOATOMHOTO
uJeaNbHOro ra3a. Bujpl Teronepenayu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeibHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEIIOTHI U TeIIonepeaaye.

[Tonsitue 06 ammabatHOM mporecce. IlepBbIii 3akoH TepMoaWHaMHKHU. [IpuMmeHeHUE
MIEPBOTr0 3aKOHA TEPMOAMHAMHUKHY K H30MpoieccaM. [ padudeckast HHTepIpeTaus paboThl rasa.

Bropoii 3akoH TepMoanHaMuku. HeoOpaTuMOCTh POIIECCOB B IPHUPO/IC.

TemoBeie MamuHbl. [I[pUHIKIIBI TEHCTBUS TEIIOBBIX MaluH. [IpeoOpa3zoBaHus sHEpruu B
TeIyIoBeIX MamuHax. KoaddunueHT monesnoro nerictBus TerioBodl Mamuubl. [ukn KapHo u
ero K03 GUIUEHT MOJIE3HOTO ACHCTBHSI. DKOJIOTUIECKHIE MPOOIEMBI TETIOOHEPTCTUKH.

TexHuueckue YCTpPOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Jlemoncmpayuu

3meHenne BHYTpEHHEH SHEPrUU Teja IMPU COBEPIICHUH pabOThI: BBUIET MPOOKH U3
OyTBUIKM IOJ AEMCTBUEM C)KAaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATYHHOH TpyOke MyTEéM
TpeHUs (BUICOAEMOHCTPAIINS).

H3meHeHne BHYTpEHHEH sHepruu (TemiepaTypsl) Tela Mpu Teruionepeaaye.

OnbIT N0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mogenu nmapoBoil TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPAHUS], PEAKTHBHOTO JABUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol

H3mepeHue yaenbHOM TermIoEMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazosvie nepexoont

[TapooOpazoBanne u koHaeHcauus. Mcnapenue u  kumneHue. AOCOIIOTHAs U
OTHOCHUTEIIbHAs BIKHOCTh BO3/yXxa. HachlmeHHbli nap. YaenpHas Temiota napooOpa3zoBaHusl.
3aBHUCHUMOCTh TEMIIEPATyphl KUIIEHUS OT JIaBJICHHUSL.

TBépnoe Teno. Kpucraimuyeckue u amopdHbie Teaa. AHU30TPONHUS CBOMCTB KPUCTAJIIIOB.
Kunkue kpucramisl. CoBpeMeHHbIE MaTepuaybl. [lmaBieHue M Kpuctaywuzanus. YaenbHas
TeruioTa rasneHus. Cyonumanms.

VYpaBHeHHEe TEIIOBOTO OanaHca.

TexHU4YecKne yCTpONCTBA M TPAKTUYECKOE MPUMEHEHWE: TUTPOMETP U TICUXPOMETP,
KJIOPUMETP, TEXHOJOTUU  TIOJIYYCHHMs] COBPEMEHHBIX MaTepuajgoB, B TOM  YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHUH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIeCTBA.

JleMOHCTpanys KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepeHrie OTHOCUTENBHOM BIIaKHOCTH BO3IyXa.

Pa3zgea 4. diekTpoauHaMuKa
Tema 1. Dnexmpocmamuka
OnekTpuzanusi Tell. OJeKTpudeckuid 3apsa. JIBa Buaga dSIEKTpUUYECKHX — 3apsIoB.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYIPOBOJAHUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.



B3aumoneiicteue 3apsimoB.  3akoH Kynona. ToueuyHbll  sneKTpuUYecKHil  3apsi.
Onexkrpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro mnosd. [lpuHmun cynepno3unuu
ANEKTPUYECKUX MOJIeH. JINHNKM HANPs)KEHHOCTHU IEKTPUUECKOTO MOJIA.

PabGora cun oanekrpocratmyeckoro mods. Ilorenuman. Pa3HOCTH NOTEHIMANOB.
[IpOoBOIHUKY M AUDJIEKTPUKH B JIEKTPOCTATUUECKOM ToJIe. J{M3ieKTpuuecKasi IpOHULAEMOCTb.

OnektpoéMkocTb. Konaencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHJAEHCATOpa. ODHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHu4eckue yCTpoCTBa M MPAKTHUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPOIPHUOOPOB, KOHAEHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Llemoncmpayuu

VY eTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

B3auMozeiicTBue HaIeKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[TpoBOAHMKY B 3JIEKTPOCTATHUYECKOM TIOJIE.

DJIeKTpOCTaTUYECKas 3allMTa.

JW3neKTpUKY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcaTopa OT IUIOIAAM  IJIACTHH,
PAacCTOSIHUSA MEXAY HUMH U JU3JIEKTPUUECKON IPOHUI[AEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwlit Inekmpuyeckuit moxk. Toku 6 paziuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYHIECTBOBAHHUS JIEKTPUUECKOrO0 TOKa. VICTOYHMKH TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LenH.

DneKTpuuecKoe COTIPOTHUBIICHUE. VY nensHoe COIPOTHUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoynsa—JleHna. MOmHOCTb 3EKTPUYECKOTO TOKA.

DONeKTpOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIEHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJIHOM (3aMKHYTOM) 3JIeKTprueckoil renu. KopoTkoe 3ambikaHue.

ONEeKTpOHHas MPOBOAUMOCTB TBEPJBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS METAJUIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTb IOJIYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [lonynpoBoJHUKOBbBIE TPHOOPHI.

DJIEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIUTOB. IDJIEKTPOJIUTHUYECKAS
JTUCCOLManus. JIEKTPOIU3.

DJIEKTpUYECKHI TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOATENBHBIN pa3psaa. MonHus.
[1na3ma.

TexHuueckue yCTpoilcTBAa W IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peocTaT, HCTOYHUKHM TOKa, JJEKTpPOHArpeBaTelIbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIE
npuOOpbl, TEPMOMETP CONPOTUBJIEHUS, BAKYYMHBIA IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MOJIYITPOBOJJHUKOBBIN TNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

W3mepeHne cuibl TOKa U HaIPSHKEHUS.



3aBUCUMOCTh CONPOTHUBICHHSI LWIMHIAPUYECKUX IPOBOAHUKOB OT JJIMHBI, IJIOLIATU
MIOTIEPEYHOT0 CEYCHUS U MaTepuana.

CMelaHHOE COEIMHEHUE POBOIHUKOB.

[Ipsmoe u3MepeHue 3eKTpoABHXKYIIEH cuibl. KopoTkoe 3aMblkaHME TajlbBAaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa U MPOBOJIUMOCTb BO3yXa.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3ydeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHnue HIeKTPOABWXKYLIEH CHJIBI HCTOYHHMKA TOKA UM €ro  BHYTPEHHEro
COIIPOTHUBIICHUS.

HabGmonenue snexrpomnusa.

MesxknpeameTHbIe CBSI3H

N3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce ocyuiecTBiseTcs ¢ y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OMOJIOTHMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHMEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, HaydHbIM (akr, rumoresa, (usznuyeckas BeIMYUHA, 3aKOH, TEOpUs, HAOIIOJIEHHE,
SKCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelmieHHEe CHUCTEMBl ypaBHEHM, JHWHEWHas ¢QyHKOus, mapabona,
runepooia, uxX rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHTEHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPbl M MX IPOEKLUUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonocus: Mexanndeckoe IBMKEHHE B JKMBOU Ipupone, Judpdys3usi, 0cMOC, TEIII000MEH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIAaYH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKUE SBJICHUS B
JKUBOU IIPUPOLE.

Xumus: TUCKpETHOE CTPOEHHE BEILIECTBA, CTPOEHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasi Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKHE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLUAINS, FalbBaHUKA.

TI'eoepaghus: BNaxKHOCTH BO3]lyXa, BETPbI, OapOMeETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMKEHUI C UCMOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHHMKE, MOJIIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXpPAaHEHUS UMIyJbca B TEXHHKE (pakera,
BOJOMET M Jpyrue), JBUTATe]b BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJUIIBHUK, KOHJAUIIMOHED, TEXHOJIOTUH MOJIy4YeHHs] COBPEMEHHBIX MaTepHajoB, B TOM YUCIIE
HaHOMATepHaJOoB, W  HAHOTEXHOJIOTWH,  JJEKTpOCTaTHYeCKass  3allluTa,  3a3eMJICHUe
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPHUHTEp, JIIEKTPOHArpeBaTeibHbIE MPHUOOPHI,
AIIEKTPOOCBETUTENbHbBIE PUOOPHI, TATbBAHUKA.

11 KUIIACC

Paszgea 4. duekTpoauHaMuka
Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKYUA



[TocTostHHBIE MarHuThl. B3auMopaelcTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe mole.
Bekrop marauTHOM MHAYKUMK. [IpUHIMI Cyneprio3uMM MarHUTHBIX MOJIeH. JINHUY MarHUTHOU
uHaykuu. KapTtuna aimHui MarHUTHOM MHYKIIMU TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTWHa JWHHUA MHAYKIMU MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O IPOBOJAHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJib U HallpaBJICHHE.

Cuna JlopeHuma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsyKEHHOW 4YacTUIlbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne DIEKTPOMAarHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOM HMHIYKLHH.
DNeKTpOoABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIuu Dapases.

BuxpeBoe siekTpuueckoe IMoje. ONEKTPOJBMXKYIIas Cuia HHAYKIMU B IPOBOJHUKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM I10JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBJI€HNE CAMOMHIYKIIUMHU. DJIEKTPOIBUKYILAsl CHJIa CAMOMHTYKIUH.

DHeprusi MarHuTHOTO TOJIsl KATYHIIKU C TOKOM.

DJIEKTPOMAarHUTHOE IOJI€.

TexHuueckue ycTpoiicTBa M IPAKTUUYECKOE [PUMEHEHHUE: IOCTOSHHBIE MArHUTHI,
AJIEKTPOMArHUThl, AJIEKTPOJIBUraTelb, YCKOPUTEIU 3JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO IIyYKa MAarHUTHBIM I10JIEM.

JluHuY MHIYKIIUYA MarHUTHOTO TIOJIS.

B3aumozeiicTBue ABYyX MPOBOJIHUKOB C TOKOM.

Cuita Amnepa.

HerictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHMe ANEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCHUMOCTD 3JIEKTPOABIKYIIEH CHJIBI MUHAYKIUHA OT CKOPOCTU M3MEHEHMsS] MarHUTHOIO
MOTOKA.

SIBrieHNE CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3y4yeHre MarHUTHOT'O TIOJIS KaTYIIKH C TOKOM.

HccnenoBanue qeicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nen 5. Kosiebanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomMazcHumHvle KOae0anus

Konebarenpnast cucrtema. CB0OOOMHBIE MexaHWYeCKHWe Konebanusa. [apmMoHHUeckue
konebanus. Ilepwon, dacrora, ammoutyga u (aza konebaHuil. [IpyXUHHBI MasTHUK.
MaremaTnueckuii MasTHHK. YpaBHEHHE TapMOHHMUYECKUX Kojebanuil. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUS B HJI€ATHHOM
KOoleOaTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHHYEeCKUMU U DIEKTPOMArHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akOH COXpaHEHHs SHEPTHUHU B UACATBLHOM KojeOaTeTbHOM
KOHTYDE.



[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYeCKue KoeOaHusl.
Pe3onanc. BeiHyXa€HHBIE 3JIEKTPOMarHUTHbBIE KOJIeOaHUS.

ITepemenHbIil TOK. CHHYCOMIAIbHBIM NIEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HANPSIKECHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya M HOTpeOIEHUE SIEKTPUUECKON SHEPTHUU.
OKOJIOTUYECKME PUCKH IpU IPOU3BOJCTBE AUIEKTpodHepruu. KynbTypa uCHONIb30BaHUS
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKHU3HHU.

TexHudyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: HIIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTpoIiepeaay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeIbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTHYECKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBaHue CBONCTB BBIHYK/IEHHBIX KOJI€OaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcmuorpaMmbl — (3aBUCUMOCTH  CHJIBI  TOKa W HamlpsOKEHUS OT  BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KaTYIIKU MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mopenb TUHUY AIIEKTPOIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue 3aBUCMMOCTHY IIEpUOA MAJIbIX KOJI€OaHU rpy3a Ha HUTH OT JJIMHBI HUTU U
Macchl rpysa.

HccnenoBanue NEpeMEHHOTO TOKa B LENM M3 [OCJIEN0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyllIKU U Pe3UCTOopa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJHBI, yclaoBHs pacnpoctpaenus. [lepuon. CkopocTs pacnpocTpaHeHus
U JuiMHa BojHbl. [lomepeuHble M TpoaosbHBIE BOJHBL. MHTepdepeHuus u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. Y CJIOBMSI M3JIydEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHrtanus BekTopoB E, B, V B asnekrpoMaruuTHoi BoiHe. CBOICTBa 3J€KTpOMAarHUTHBIX
BOJIH: OTpa)X€HWE, NpelIoMJIeHUe, mojispusanus, audpaxmus, untepdeperius. CKOpocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3IeKTPOMarHUTHBIX BOJH B TEXHUKE M
ObITY.

[TpuHIIMIIBEI paIKOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DNeKTpOMarHUTHOE 3arpsi3HEHUE OKPYKArOIIeH Cpeibl.

TexHnueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHUE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
yIbTpa3ByKOBasl AMArHOCTHKA B TEXHUKE W MEAMIMHE, Pajgap, paaiuoONpUEMHUK, TEIEBHU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue 1 paclpoOCTpPaHEHUE ONEPEUHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmroienue orpakeHus: ¥ NpeaoMIIeHHs] MEXaHUYECKHUX BOJIH.



Hab6nronenue nuatepdepeHuu u UG pakiini MeXaHHIeCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabumroneHne cBs3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM M 4YacTOTOH
KoJie0aHui.

HccnenoBaHue  CBOWCTB — DJIEKTPOMAarHUTHBIX — BOJH:  OTPa)KGHHE, IPEIOMIICHHE,
noJsipu3aus, Tudpakuus, tHTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsmonuHeiiHOe pacpocTpaHeHHEe CBETa B OAHOPOIHOM cpene.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue HM300pakeHUH B IIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akOHbI IpeJOMJIECHUS cBeTa. AOCOJIOTHBIA IOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenesbHbl yroa IMOJHOTO BHYTPEHHEIrO
OTpaKEHHUS.

Hucnepcus cseta. CiioxxHbIi cocTaB O6enoro cera. L{ser.

CoOuparomue u paccenBaromue JuH3bl. ToHkas nuH3a. POKYCHOE pacCTOSHUE U
ONTHYECKas CUjia TOHKOM JuH3bL. [locTpoenue n3odpakeHuil B cOOMparOIUX U pacCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HaOJII01€HUST MAKCUMYMOB U MUHUMYMOB B UHTEP()EPEHLIMOHHON KapTUHE OT JBYX CHH(a3HBIX
KOT'€pEHTHBIX HCTOUHUKOB.

Hudpakuus cBera. [udpakumonnas pemérka. YciaoBue HAONIOACHUS TIJIABHBIX
MaKCHUMYMOB IIPH [1aICHUU MOHOXPOMAaTHYECKOT0 CBeTa Ha AU(PAKIIMOHHYIO PELIETKY.

[Tonsipuzanus ceera.

TexHuueckue ycTpoOHCTBa W IpaKTHUYECKOE NPUMEHEHHUE: OYKH, Jyma, (oToammapar,
NPOEKIMOHHBIA anmapar, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs ONTHKA, JAU(PpaKIMOHHAs
pEIETKA, IOJIAPOnL.

Llemoncmpayuu

[IpsimonuHetHOEe pacHpocTpaHEHUE, OTpakKeHHWE U TperoMieHue cBeTa. OnTuueckue
npuOOpBI.

[TostHOE BHYTpEHHEE OTpakeHHne. Moziesb CBETOBOIA.

HccnenoBanue cBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MEUKpOCKOIa, TEIECKOIIA.

Hab6monenue nnrepdepeHimm ceera.

HaGnronenue nudpakuuu cera.

HaGnronenue nucrnepcuu cBeTa.

[TosryueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tonryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

Habmronenue nosisipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue CBOMCTB N300paKeHHUM B JIMH3AX.

Habmonenue nucnepcun cBeta.

Pa3znen 6. OcHOBBI crIeMAJIBHON TEOPUHM OTHOCUTEJIBHOCTH



['paHubl NPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. [locTymarsl cnienuansbHOM TEOpHH
OTHOCHUTEJIbHOCTH: HMHBAapUAHTHOCTb MOJYJSI CKOPOCTH CB€Ta B BaKyyMme, [MPUHIUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U COKPALLEHUE JJIUHBI.

OHeprusi U UMITYJIbC PEISITUBUCTCKOM YaCTULIBI.

CBs13b Macchl ¢ SHEPTUEH U UMITYIHLCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHs TOKOSI.

Pazgen 7. KBanroBasi ¢pusuka
Tema 1. dnemenmul KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u sHEprun HOTOHA C €r0 YACTOTON. DHEPrUst U UMIYIIbC
dortoHa.
OtkpeiTie u wucciaenaoBanne (oroddpdexkra. Omnbitel A. . CroneroBa. 3akoHBI
dotorddekra. YpaBuenue DitHmreitHa 11 hotoddpdekra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. Onbrtel [1. H. JIeOenera.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuueckue YCTpOICTBA M MpPaKTHUECKOE MpUMeHeHHe: (oTosnemeHTt, (OTOAATUHUK,
coNlHeuHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®Doto3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHeMIHETo Gotodddexra.
CBeToaHoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesnuto o -yactuu. Ilnanerapnas
monenb atoMa. [locrynater bopa. U3nyuenue u norsomieHrne GOTOHOB MPHU MEPEXO/e aToma C
OJIHOTO YpOBHSl BSHEpruum Ha Jpyro. Buasl cnexkTpoB. CnekTp yYpOBHEW 3HEpruuM aroma
BOZIOPOAA.
BonnoBsele cBolicTBa yactull. BosHbl 1e bpoiinsa. KopnycKynsipHO-BOJHOBOW Tyaau3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUYEHHUE.
TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CHEKTPaJbHbIM aHAIN3
(crieKTpocKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Llemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmonenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
Hab6nronenue nuHENYaToro crekrpa.
Tema 3. Amomnoe sa0po
OKCIEpUMEHTBHI, JOKa3bIBAIOIINE  CJIOKHOCTD CTpOEHHS  A1pa. OtkprITHE
panuoakTuBHOCTU. OmBITH Pezepdopna mo onpeesnieHuio cocTaBa pagloakTUBHOTO U3ITyYeHHUS.
CaoiicTBa anbda-, 6era-, raMma-u3IydeHus. BiusHue paJuoakTHBHOCTH HA KUBbIE OPraHU3MBI.
OtkpeiTue TpoTOHa W HeiTtpoHa. Hyknonnas moxens sapa ['elizenOepra—lBaHeHko.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacnaa. DIeKTPOHHBIN M MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydenue. 3akoH
paZoaKkTUBHOIO pacmaja.



DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHsbie cuibl. [{edekT macchr sapa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Anepueiii  peakrop. TepmosinepHblii cuHTe3. IlpoGneMbl M NEPCHEKTHUBHI  SAEPHOU
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI S1I€PHON SHEPreTUKH.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

OyHiaMeHTaIbHbIE B3auMoelcTBus. EquHcTBO hr3nyeckoit KapTHHBI MUpA.

TexHu4eckue yCTpOMCTBAa M NMPAKTHYECKOE NMPUMEHEHHE: JO03UMETp, Kamepa BuibcoHna,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Llemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oranbel  pa3BuTUsA  acTpoHOMuH. llpukiiagHoe ¥ MHMpOBO33pPEHUYECKOE 3HAYEHHUE
ACTPOHOMHH.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABHXKEHUE.

ConneuHas cucrema.

Connue. Conneunas axtuBHOCTh. Mcrtounuk sHeprun ConHuma u 3BE34. 3BE3OBI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMma «CHEKTpaJbHBIA KJIACC — CBETUMOCTBY». 3BE3MBI
[JIaBHOM TOCJENI0BAaTEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOMU
nocieaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoOBpeMEHHbIE IPEACTABICHUS O
IIPOUCXOXACHNN U 3Boronuu CoslHLA U 3BE311. DTalbl XKU3HU 3BE3NL.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenue u neuxxenune Connua B ['anaktuke. Turbl
rajiakTuk. PajmoranakTiuky u kBazapel. YEpHbIE ABIPHI B siIpaxX ralakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Pazberanue ramaktuk. Teopus
bonburoro B3psiBa. PenMKTOBOE U3IyUEHHUE.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaGnroneHuss HEBOOPYKEHHBIM IJ1a30M C MCIIOJIB30BAaHUEM KOMITbIOTEPHBIX MPUIIOKEHUIN
JUISL OIIpEIeNIEHUs MOJI0KEHHUsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, maner, Mneunoro Ilyrtu.

O0o0maroniee NnOBTOPEHUE

Ponp (u3MKM M acTpOHOMHUM B 3KOHOMHUYECKOH, TEXHOJOTHMYECKOM, COIMaIbHOH U
ATHUYECKON cdepax JesATeIbHOCTH 4YeJIOBEKa, poJib W MeCcTOo (U3UKM U acTPOHOMHUHU B
COBpPEMEHHOM Hay4yHOW KapTWHE MHpa, poib (GU3NYECKOM Teopu B  (POpMHUPOBAHUU
npecTaBiIeHut 0 prU3nUecKoi KapTUHE MUpa, MECTO (PU3NUECKOI KapTUHBI MUpa B 00ILEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABIEHUN O IPUPOJIE.

MexnpeamMeTrHblie CBSI3H

Uzyuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyliecTBIse€TCsl € Y4ETOM
COJIepKATENbHbIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OWMOJIOTUH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.



Meosicnpeomemnuvle nowsimusi, CBA3aHHBIC C W3YYCHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIICHUE, HAY4YHBIH (DakT, rumore3a, (Qu3MUeckas BEIUYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJISITUPOBAHKE, MOJIE]Th, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETPUYCCKUE (DYHKIIMH: CHHYC,
KOCHUHYC, TAHICHC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
MPOSKIIMA Ha OCH KOOPAHMHAT, CIOKEHUE BEKTOPOB, MPOM3BOIHBIC SJIEMEHTAPHBIX (DYHKIIUH,
MpU3HAKY TIOJI00MST TPEYTOJIBHUKOB, OTIPE/IEIICHUE TUIOIIAIU TUNIOCKUX UTyp U 00BhEMa Tel.

buonocusi: 3IEKTpUYECKUE SBICHUS B KUBOW IPHPOJE, KoJeOaTeabHbIC IBH)KCHUS B
JKUBOM TIPHUPOJIC, ONTHYCCKUE SBJICHUS B JKUBOH IPHPOJE, NCHCTBUE paauallii Ha >KHBBIC
OpTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJICKYJ, KpPHUCTaUIMYecKass CTPYKTypa TBEPIBIX Te,
MEXaHH3MbI 00pa30BaHUs KPUCTAJUTMYECKOMN PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghusi: MarHUTHBIC TOJIFOCA 3€MJTH, 3aJICKH MAarHUTHBIX Py, (oTochEMKA 3eMHOI
MOBEPXHOCTH, TIPEICKA3aHNE 3eMJICTPSCCHUH.

Texnonoeus: MTAHAM 3JIEKTPOIIEpead, TEHEPATOp MEPEMEHHOTO TOKA, 3JICKTPOJIBUTATEIIb,
UHIYKIMOHHAs TIeYb, pajap, paauoNpHUEMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meus,
IPOCKIIMOHHBIN arapat, BOJOKOHHAs ONTHKA, COJIHEYHAs OaTapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenue yuebHoro mpeamera «®dusuka» Ha ypoBHE CpeaHEro oO0mero oOpa3oBaHHs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHWTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METAIPEIMETHBIX U MPEAMETHBIX 00Pa30BaTEIIbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JlugHOCTHBIE PE3yNbTaThl OCBOEHUSA Y4eOHOro mpenmera «Du3MKa» TOJDKHBI OTpaXaTh
TOTOBHOCTb M CITOCOOHOCTh OOYYarOIUXCsl PyKOBOACTBOBATHCS CPOPMUPOBAHHON BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPUEHTALMH, IO3UTUBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIOIIMX TPAAULIMOHHBIM I[EHHOCTSM POCCHICKOTO  OOIIecTBa,
pacIIMpEHUE KU3HEHHOrO OMbITA W OMbITA ACATEIBHOCTH B MPOLECCE pEeATU3alMU OCHOBHBIX
HaIpaBJICHUN BOCIUTATEIbHOU IEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpamaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YWIEHA POCCUHCKOTO OOIIECTBA;

MPUHATHE TPAJUIMOHHBIX OOIIEYETIOBEUECKUX TyMAaHUCTHYECKUX M JEMOKPATHYECKUX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO IESATEIBHOCTh B WHTEpEcax TpakIaHCKOTo oOIecTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00Pa30BaTEILHON OpPraHU3aIliN;

YMEHHE B3aMMOJEHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBUHM C UX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOU JIESITENBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTh POCCUICKOM TPaKIAHCKON UACHTUYHOCTH, TATPHUOTHU3MA;

LIEHHOCTHOE OTHOLIEHHWE K TOCYJAPCTBEHHBIM CHMBOJAM, JIOCTHKEHUSM POCCUHUCKUX
yU€HBIX B 007acTH (PU3UKU U TEXHUKU;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUCHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEGHHOCTH, B TOM YHCJIE B IEATEILHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOIO OYAyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETO
(bU3HIECKOI HayKe;

5) Tpy10BOro BOCIIUTAHUS:

UHTEpEC K pa3nuuHbiM chepaM NpodeCcCHOHATHHOW IEATENLHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oymymiei
npodeccuu 1 peanu3oBbIBaTH COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CHOCOOHOCTH K OOpa30BaHHIO M caMO00pa3oBaHUIO B 00JacTu (U3MKHU HA
MPOTSKEHUU BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh IKOJIOTUYECKOW KYJIBTYPBl, OCO3HAHHE TJI00ATBLHOTO XapakTepa
9KOJIOTHYECKUX MPooIeMm;

IUIAHUPOBAHUE W OCYIIECTBICHUE JEHUCTBHM B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
L[eJI€N YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

paclIupeHre OIbITa JIeATENbHOCTH JKOJOTMYECKOW HampaBICHHOCTH HA OCHOBE
UMEIOLINXCS 3HAHUMN 10 (pusmKe;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO
pa3BUTUA (HU3UUECKOI HAYKU;

OCO3HaHHE IIEHHOCTH HAYyYHOU JIeATEIbHOCTH, TOTOBHOCTh B MPOIECCEe M3YUYEHUS (DU3HKU
OCYIIECTBIISATH IPOSKTHYIO M HCCIICIOBATEIIbCKYIO JISATSIIBHOCTh HHINBUYyaIbHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YYeOHbIe AeiCTBUS
ba3oBble JJoruueckne aeicTBus:
CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3MpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
ONPEAENATH LENIN IEATENbHOCTH, 3a/1aBaTh MMApaMETPbl U KPUTEPUU UX JOCTHKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (PU3MUECKUX SIBICHUSAX;
pa3pabaThIBaTh IUIaH PEIIEHUs MPOOIEMBI C YUETOM aHAIN3a UMEIOIIUXCSI MaTepUATbHBIX
1 HEMATEPHUAIIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTb, OLEHHUBATh COOTBETCTBHUE PE3YJbTATOB LEIISAM,
OLIEHUBATh PUCKU MTOCIEACTBUM AEATEIBHOCTH;
KOOPJMHHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.
ba3zoBble nucciiegoBarebCckue 1eMcTBUA.
BJIIAACTH HaquOﬁ TepMHHOHOFHefI, KIIFDYECBBIMU ITOHATHUSIMU U METOAAMU (1)1/131/1'—1601(0171

HayKH;



BJIAJI€Th HaBbIKAMU y4EOHO-MCCIIEOBATEIBCKONM U IMPOEKTHOH NEATENBbHOCTH B 00JacTH
¢u3uKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY ITOMCKY METOJIOB PELICHHUS 3a/1a4
($u3uIeCKOro conepKaHusl, IPUMEHEHHUIO Pa3IMYHBIX METOI0B TIO3HAHMS,

BJIAJCTh BHUJAMH JAEATEIBHOCTU IO IOJIyYEHHIO HOBOTO 3HAHMs, €ro HHTepIpeTaluy,
npeoOpa3oBaHUI0 U MPUMEHEHHMIO B Pa3JIMYHBIX Y4YeOHBIX CHUTyallUsX, B TOM 4YHCIE IpHU
CO3JIaHUH Y4EOHBIX IPOEKTOB B 00aCTH (pHU3HKH;

BBIABJIATE HNPUYUHHO-CICACTBCHHBIC CBSA3M W AKTYaJIM3UPOBATH 3aJa4dy, BbIJABUI'ATb
rUNoTe3y €€ pelleHHs, HaXOAWTh AapryMEHThl Ul JOKa3aTelbCTBA CBOUX YTBEP)KICHHH,
3ajJjaBaTh apaMeTpbl U KPUTEPUU PELLICHUS;

AHAJIM3UPOBATE IMOJYYCHHBIC B XOJC PCIICHHUA 3adadyu pe3yibTaTbl, KPUTHUYCCKH
OLCHUBATb UX NOCTOBCPHOCTD, IPOTrHO3UPOBATH U3BMCHCHUC B HOBLIX YCIIOBUAX,

CTaBUTb U (POpPMyIUpPOBaTH COOCTBEHHBIE 3aJjaud B 00pa30BATENbHOM JEATENIBHOCTH, B
TOM YMCJIE IPU U3YYEHUH (PUBHKH;

JaBaThb OUCHKY HOBBIM CUTyallUsAM, OICHHUBATDH HpI/I06peTéHHI)II71 OIIBIT,

YMCTDb IIEPCHOCUTH 3HAHUA 10 (1)I/I3I/IK6 B IIPAKTUYCCKYIO 00J1aCTh KHU3HECACATCIIbHOCTH,

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 001acTeil;

BBIJIBUT'aTh HOBBIEC UJEH, IpeiaraTb OpUrHHAIbHbIE OJX0AbI U PELICHHUS;

CTaBUThb HpO6JIeMI~)I " 3a71a4u, JOIMYCKAarIHE AJIbTCPHATUBHBIC PCIICHU .

Pabora ¢ undopmanmeii:

BJIAJICTh HABBbIKAMH MOJY4YECHUs MH(OpMALMHM (PU3UUYECKOTO COJACpKAHUSA U3 UCTOUHUKOB
pasHbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATH IIOMCK, aHajiM3, CHUCTEMAaTU3aLUI0 U
MHTEPIpETannio HHPOPMALIUU PA3THYHBIX BUIOB U ()OPM IMPEIICTABICHHS,

OLICHUBATh JOCTOBEPHOCTh MH(POPMALIHH;

UCIOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPIraHU3alMOHHBIX 3a7ad C COOJIOJCHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, TPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (IU3NYECKOTO COJAEP)KaHUS B pa3IMyHBIX (opMmaTax C y4ETOM
Ha3HaueHUs MWHPOpPMALMU U LEJIEBOM ayAMTOpUM, BBIOMpas ONTUMAIbHYIO (Qopmy
MNpEaACTaBJICHUA U BU3yaJIU3allluu.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIE JeHCTBHUSA:

OCYILECTBIIATH OOIIEHHE HA YpOKaX (PU3MKU U BO BHEYPOUHOI IEATEIBHOCTH;

pacrno3HaBaTh NPEANOChUIKH KOHMIMKTHBIX CUTYallui U CMAT4aTh KOH(INKTHL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3pPEHHUs C HCIOIb30BAHMEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHUBHU1yaIbHON paboThI;

BbIOMpaTh TEMATHKy M METOAbl COBMECTHBIX NEHCTBHI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN KaKJOr0 4J€HA KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS IO €€ IOCTHXKECHUIO: COCTABJIATH IUIAH JEHUCTBUM, PACIPENENATh POJIH C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yiIbTaThl COBMECTHOM pabOTHI;

OILICHMBATh KayeCTBO CBOETO BKJIaJa U Ka)/JI0r0 YYacTHHKAa KOMaHbl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

[pelaraTb HOBBIE IIPOEKTHI, OLICHUBAThb WJAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;



OCYHIICCTBIATL TIMO3UTUBHOC CTPATCTUYCCKOC TIIOBCACHUC B Pa3IMYHBIX CHTyalluAdX,
MMPOSBJIATE TBOPUYCCTBO U B006pa)K€HI/Ie, OBITH WHUIWMATUBHBIM.

PeryasiTuBHbIe YHHBepPCcAJIbHbIe YUeOHbIE 1eliCTBHS
Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIIATH IO3HABATEIBbHYIO JAEATEIBHOCTh B 00JacTé (U3MKU U
ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTABUTh U ()OPMYJIUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEUICHHsS Pacu€THBIX M KayeCTBEHHBIX 3aJad, IUIaH
BBIMIOJTHEHUS] TMpaKTUYecKo paboThl € Y4ETOM UMEIOIIMXCA PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

JIlaBaTh OLEHKY HOBBIM CUTYaIIHSsIM;

pacuupsaTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JIeJIaTh OCO3HAHHBIM BBHIOOP, apryMEHTUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
pelieHue;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO OJPYAULUU B 00MacTH (U3HKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEILHOCTH, OLICHHBATh
COOTBETCTBUE PE3Y/IbTATOB LM,

BJIa/IETh HaBBIKAMH [MO3HABATEIBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICJIUTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

MCIIOJIH30BATh MPUEMBI peIIEKCHH JIJIsl OIICHKU CUTYyaIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETbh OIICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX IIPU aHAIHU3E PE3YJIbTaTOB AEATEIbHOCTH;

MPUHUMATH Cce0s1, TOHNUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI JPYTUX MPU aHATU3€ PE3YIHTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpotiecce gocTHKeHHsI THYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMEI IO (hU3MKe AJIst
YPOBHsI CpeHEro OO0IIero o0pa3oBaHusl y 00yUYaIOIIUXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
MHTEJJIEKT, MPEANoaraonmi chopMUpOBaHHOCTD:

CaMOCO3HaHUsl, BKIIIOYAIOIIETO0 CITIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSHUE,
BUJICTHh HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHATBHON Cephl, ObITh YBEPEHHBIM B ce0€;

caMOperyJIupoBaHus, BKJIFOYAIOILETO CaMOKOHTPOJIb, yMeHUe MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHUE, CIOCOOHOCTH aJalTUPOBATHCA K HMOIMOHAIBLHBIM
M3MEHEHUSM U MPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBAILIMM, BKJIOYAIOIIEH CTpPEMIICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMHU3M, HHUIIMATUBHOCTH, YMEHHUE JEHCTBOBATh UCXO/S M3 CBOMX BO3MOXKHOCTEH;

SOMITaTUH, BKJIFOYAIONIEH CIOCOOHOCTh TOHMMATh SMOIMOHAIBHOE COCTOSTHHUE APYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U COTNIEPEKHUBAHUIO;

COILIMANIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C APYTUMHU
JIIOJTEMH, 3a00TUTHCS, TIPOSIBIIAITH HHTEPEC U pa3periaTh KOHMOIUKTHL.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonmy o0ydenus B 10 kjacce mpeIMeTHBIE PE3yJIbTaThl Ha 0a30BOM YpOBHE JIOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

JIEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJOTHMU, B MPAKTHUYECKOU
JIeATEIBbHOCTH JIFOCH;

YYUTHIBATh TPAHULBI TPUMEHEHUS HW3YUYEHHBIX (PU3MUECKUX MOJEJICH: MaTepualibHas
TOYKA, MHEPIUAIbHAS CHCTEMa OTCYETa, a0COMIOTHO TBEPIOE TENIO, WACATBHBIA Ta3, MOJICIU
CTPOEHHUSI Ta30B, KUJAKOCTEH M TBEPABIX TEJ, TOYEUHBIN 3JIEKTPUUECKUH 3aps]l IPU pPELIECHUU
buznueckux 3aaay;

pacrio3HaBaTh (hU3MYECKHE SBICHUS (IIPOLECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEUIECTBA M 3JIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPAMOJMHEHHOE JBI)KEHHE, CBOOOJHOE TNaJeHHE Ted,
JIBUKEHHE 10 OKPYXXHOCTH, HHepuus, B3aumopelctsue Tten, auddysus, OpoyHOBCKOE
JBUKEHHUE, CTPOCHHUE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa TeJ MpH HarpeBaHUU
(oxJ1aXx/1eHNHN), TEIJIOBOE PAaBHOBECHUE, NCIIAPEHUE, KOHIEHCAUs, JIaBJICHUE, KPUCTAILIIM3aIus,
KHUIIEHUE, BJIAXKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a IPU €ro HarpeBaHUM B 3aKPbITOM
cocylie, CBA3b MEXAYy IapaMeTpaMu COCTOSHHMS Ta3a B HM30IpoIeccax, IJIEKTPU3aLMs Tell,
B3aUMOJICVCTBUE 3apsI0B;

ONMCHIBaTh MEXAHWYECKOE JIBU)KEHUE, UCHOJb3ys (PU3MUECKHUE BEIUYMHBI: KOOpAUHATA,
yTh, NEPEMEILIECHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHla, UMITYJbC Teja, KUHETHYeCcKas
SHEprus, MOTEHLHUalIbHas JHEpPrusi, MexaHudeckas paboTa, MeXaHUYeCKass MOIIHOCTb; MpHU
ONHCAaHWM TPABWIBHO TPAKTOBaTh (PUIUYECKUH CMBICH HCIOIB3YEMbBIX BEIHYUH, WX
0003HaUCHHSI ¥ €JMHULIBI, HAXOIUTH ()OPMYIIBI, CBA3BIBAIOIINE JTAHHYIO (PH3UYECKYIO BETHUUHY
C APYTMMH BEIMYUHAMM;

ONUCHIBAaTh H3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SBJICHUS, HUCIOJIb3Ys
¢usnueckue BEIMYMHBL: JaBJIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYeCKas DSHEprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CpEIHEKBaJpaTHUyHasi CKOPOCTb MOJEKYJ, KOJNYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, paborta raza, KOA(QQHUIMEHT MOJEe3HOro JEHCTBUS TEIJIOBOIO
JIBUTATENISA; IPU ONHUCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIOIb3YEMBIX BEIUYHH,
uX O00O3HAYEHWS U E€AWHMIIBI, HAXOOUTh (OPMYJbl, CBS3BIBAIOIIUE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

ONMCHIBATh M3YYCHHBIE DJIEKTPUUECKHE CBOWMCTBA BEIIECTBA M IEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONIb3Ysl (PU3UUECKUE BETMUMHBL: SJIEKTPUUYECKHH 3apsil, JEKTPUUECKOe MoJe,
HanpsDKEHHOCTh  TOJIS,, IMOTEHIMAJ, pPa3HOCTb IOTEHLHUANOB; IMpPU OINUCAHUM [PaBUIBHO
TPaKTOBaTh (PU3WYECKUI CMBICI HCIIOJNB3YyEMbIX BEJIWYMH, WX OOO3HAUYEHUS U EIUHMIIBI;
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BETMUMHAMU;

aHaJTM3UPOBaTh (PU3MUYECKHE MPOLECChl M SIBIEHUS, UCHOJb3ys (DU3MUYECKHE 3aKOHBI U
INPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H cOXpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHUsI UMITYJIbCa, MPUHIUI CYNEePIIO3ULIUN CUJI, TIPUHIIUI
paBHOIIPABUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, T'a30BbIE 3aKOHBI, CBSA3b CPENHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOr0 3apsna, 3akoH KyloHa, Mpu 3TOM pas3inyaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIPaKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX O€30MacCHOrO MCIOJIb30BAHMS B TOBCEAHEBHON KU3HU;



BBINOJIHATh SKCIEPUMEHTHI 110 HCCIIEIOBAHUIO (PU3MUECKUX SBICHUH M IPOLIECCOB C
UCTOJIb30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (HOPMYIHPOBATH
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYILECTBIIATh IpPSIMbIE W KOCBEHHBIE H3MEPEHUs (PU3UUECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMAJIbHBI CIOCOO H3MEPEHUS U MCIIONb30BaTh W3BECTHBIE METOIbI OLIEHKH
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXIy (U3MUECKUMHM BEIUYMHAMHM C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUHl, NpU S3TOM KOHCTPYUPOBaTb YCTAHOBKY, (DPUKCHPOBaTh pe3yJbTaThl
MOJyYEHHOM 3aBUCUMOCTH (PU3MYECKHX BEJIWYHMH B BHJE TaONMIl U IpaduKOB, J1EIaTh BHIBOIBI
10 pe3yJbTaTaM UCCIIEI0BaHNUS;

cobuoiaTh INpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHUM B paMKax
y4eOHOIr0 SKCIEPUMEHTa, Y4eOHO-UCCIENOBAaTEIbCKOW M  IPOEKTHOM JEATEIbHOCTH C
UCTIOJIF30BAHUEM U3MEPHUTENIBHBIX YCTPOMCTB U JIAOOPaTOPHOTO 000PYAOBaHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 33JaHHON (PH3MUECKOW MOJIENBIO, HCIIONb3Ys
¢du3nyeckre 3aKOHbl M NPUHIUIIBI, HA OCHOBE aHaJ3a YCIOBHs 33Ja4ud BHIOMpATh (PU3UUECKYIO
MOJIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI U (QOPMYIbl, HEOOXOAMMBbIE Ui €€ peLIeHHUs,
IIPOBOAMTH PAcuU€Thl U OLIEHUBATH PEAIbHOCTD [TOJIyY€HHOT'0 3HAaU€HUs (PU3NUECKON BEIMUNHBI,

pelath KayecTBEHHbIE 3aJaul: BBICTPAaMBATh JIOTMUECKU HENPOTUBOPEUHBYIO LIEMIOYKY
paccyXIeHUI ¢ ONOpOi Ha 3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBICHUS;

UCMOJIb30BaTh MPH pELIeHHH Y4eOHBIX 3aJady COBPEMEHHbIe MH(OPMAIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAaHWS, MHTEPIPETAMH W TPEICTAaBICHUS y4eOHOH W
HAYYHO-TIOMYJISIPHOW HMH(OpMANuy, MOJYYCHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHaAJIM3UPOBATh [10JIy4yaeMyto HH(POPMALUIO;

IPUBOAUTH MPUMEPBl BKJIAaJa POCCUICKUX M 3apyOEKHBIX Yy4EHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUYECKHE 3HAHMS 10 (U3UKE B TOBCEIHEBHOW JKU3HU s
oOecrieyeHns 6€30MaCHOCTH MPHU OOpAIIEHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHMsI 3/I0POBbsI U COOJIOJICHHSI HOPM KOJIOTHYECKOTO MOBE/ICHUS B OKpYXarolleil cpene;

paboTaTh B IPYIIIE C BHIIIOJHEHUEM PA3IMUHBIX COLIMATIBHBIX POJIEH, IIaHUPOBATh padoOTy
IpyNIbl, palMOHAIbHO pacHpeleNsiTh OOf3aHHOCTH U IJIAHUPOBATh JESATENBHOCTH B
HECTAHJAPTHBIX CHUTYalUsX, aJleKBaTHO OLICHMBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpruBaeMoil MpooIIeMBl.

K xonny oOyuenus B 11 kjacce npeamMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxatb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4yHOW KapTHHBI MHMpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHM U TEXHOJOTUH, B IMPAKTHUYECKOU
JEeSTENIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YVUUTHIBaTh TPAaHUIBl TPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJAENeil: TOoYeUHBIN
NIEKTPUYECKUIN 3apsijl, Jyd CBETa, TOYEYHBIM HCTOUYHUK CBETa, SAEpHAs MOJEIb aTOMa,
HYKJIOHHAs1 MOZIESTb aTOMHOTO si/ipa MU peleHnH (PU3NIECKUX 3a/1a4;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOIMHAMUKH M KBAaHTOBOM (DM3MKH: 3JIEKTpUYecKasi MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aMMOJCHCTBHME MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKLINS, AEUCTBUE MAarHUTHOIO IIOJII Ha IPOBOAHMK C TOKOM M JBHXKYIIUICS 3apn,
AIIEKTPOMAarHUTHBIE KOJeOaHUs U BOJHBI, IPSIMOJIMHEITHOE paclpoCcTpaHEHUE CBETa, OTPaKEHUE,



npenomiieHue, uHTepdepeHuus, audpakuus U TMOJNSIpU3aLUS CBETa, JUCIEepCUsi CBeTa,
dorornekrpudeckuit 3pdekt (poroaddekr), CBeToBOE NaBleHNE, BOZHUKHOBEHNE TUHEHYATOr0
CIIEKTpa aToMa BOJI0pOJia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

ONKCHIBATh M3y4YCHHBIC CBOWCTBA BEIECTBA (DJIEKTPUUECKHUE, MATHUTHBIC, ONTHYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3IMYHBIX Cpell) U IJIEKTPOMArHUTHBIC SIBJICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DIIEKTPUUYECKHM 3apsii, cuja TOKa, OJIEKTPUYECKOe
HaIPsSDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIUAIOB, 3JIEKTPOABUKYIIAs CUIA,
paboTa TOKa, MHAYKLHUS MarHUTHOro mojs, cwia Awmmepa, cuia JlopeHla, HHIYKTUBHOCTb
KaTYILIKH, SHEPTUsl 3JIEKTPUUYECKOr0 M MAarHUTHOrO MOJIeH, MEepuoJ] U yacToTa KoseOaHuil B
K0JIeOaTeIbHOM KOHTYpE, 3apsi/l U CHja TOKa B MPOILECCe TAPMOHHUYECKUX DICKTPOMATHUTHBIX
KoyiebaHui, (POKYCHOE pacCTOSIHME M ONTHYECKas CWJa JIMH3BI, MPU OINUCAHWU TPABHIBLHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJNb3YEMbIX BEIWYMH, MX OOO3HAUCHUS U EIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYHHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3MUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, YHEPrUS U
UMIyasCc (OTOHA, MEpPHOJ] TMOJypaclaja, SHEPTrUs CBSI3UM AaTOMHBIX sIep, NPU ONHUCAHUHU
MPAaBUJIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI MCIONb3yeMbIX BEJIUYUH, WX O0O3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE NAHHYIO (DU3MUYECKYIO BEIMYHMHY C IPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BETUUMHBI;

AHAIM3UPOBATh (PU3NYECKUE TMPOIECCHl W SABICHUS, HCIOIB3YsS (PU3NYECKHE 3aKOHBI U
OpUHUUIBL: 3akoH OMa, 3aKOHBI [OCJIENOBATEIBbHOIO M NApaJUIEIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JICKTPOMAarHUTHOM  MHIYKIMH, 3aKOH
IPSIMOJIMHEMHOTO pacpOCTPAaHEHUsI CBETA, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHe OHHmTeHHa s GoTodddekra, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpPAaHEHHUsI HMIYJbCa, 3aKOH COXPAHEHHUS DJIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOI'0 4YMciia, MOCTyjlaThl bopa, 3aKOH pagnoakTUBHOrO pacmnajaa, IpU ITOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MAaTeMaTU4YeCKOE BBIPAKEHHE U YCJIOBUSA (TpaHMIIbI,
00JacTv) IPUMEHUMOCTH;

ONpENENATh HAMPABIECHUE BEKTOPA MHAYKIMM MAarHUTHOTO IOJS MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajloM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX HW3MEpEHHWil: mpu 3ToM  (QOopMyIHpOBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (DU3MUECKUX BEIUYHH, TPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO H3MEPEHUs M HCHOJIb30BATh HM3BECTHBIE METOIbl OLEHKH
MOTPENIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCTIOJIB30BaHUEM IPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YyIbTAThl MONYYCHHON 3aBHCHMOCTH
bu3NYeCKUX BENIWYMH B BHAE TaOMUI] W TpaduKoB, [eNTaTh BBIBOABI IO pe3yjibTaTaMm
HCCJIEJIOBAHMUS,

coOnrofarh mnpaBuia O€30MacHOr0 TpyAa IMPU NPOBEIACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO JKCIEPUMEHTa, Y4eOHO-MCCIEN0BAaTEIbCKOW M  IMPOEKTHOM JIEATENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0paTopHOro 000pyIOBAHHUS;



pemiate pacyéTHBIC 3aJadd C SBHO 3aJaHHOM (U3UYECKONW MOJEINBIO, HCIONB3YS
(I)I/ISI/I‘-IGCKI/IG 3aKOHBbI U MPUHIUIIBI, HA OCHOBC aHAJIM3a YCJIOBUSA 3aJa4n BBIGI/IpaTI: q)HBHqCCKyIO
MOJIENIb, BBIACIATH (PU3NYECKUE BEIUYMHBI M (POPMYIbI, HEOOXOAMMBIE IS €€ pEelIeHHS,
IPOBONTH PACUYETHI M OLIEHUBATH PEAIbHOCTD MOyYSHHOTO 3HAUCHUS (PH3MYECKOI BETMIHUHBL;

peniaTth KayeCTBEHHBIC 3a/1a4d: BBICTPAWBATH JIOTMUYECKH HETNPOTHBOPEUMBYIO IIETIOUKY
paccyXIeHU C ONOPO HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

HCIIOJIL30BATh IIpU PCIICHHUU y‘{e6HBIX 3aga4 COBpPCMCHHBIC I/IH(bOpMaI_[I/IOHHBIe
TEXHOJIOTUHU JUISl TOWCKA, CTPYKTYPHPOBAHMS, MHTEPIPETANH M NPEACTAaBICHUS Y4eOHOW H
HAyYHO-TIOMYJISIPHON MH(OpMaIMK, TOTYy4EeHHOW W3 PA3JIMYHBIX HCTOYHUKOB, KPUTUYCCKU
aHAJIM3MPOBATH NOIYYaeMYIO HHPOPMALIHIO;

OOBACHATH NPUHIMIIBI ICHCTBUS MAIIMH, TPHOOPOB M TEXHMYECKHUX YCTPOMCTB, pa3IindaTh
YCIIOBHA UX 0€30MaCHOT0 MCIIOJIb30BAHMS B TIOBCETHEBHOM JKU3HU;

NPUBOUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B 00BsSICHEHHUE MTPOIIECCOB OKPYIKAIOIIEr0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHUS MO (HU3MKE B IIOBCEAHEBHOW JKU3HH IS
oOecrnieueHus 6€30MacHOCTH MpU OOpallleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXPaHEHUsI 3/J0POBbS U COOIOIEHHS HOPM IKOJIOTHYECKOT0 TIOBEICHHS B OKPYKAIOLIEH Cpene;

paboTaTh B TPYIIIE C BHIIOJIHEHHEM PA3IMYHBIX COLMAIBHBIX POJIeH, ITIAHUPOBATh PabOTy
TPYINIBl, palMOHAIBHO pPACHpPEACIATh OOSM3aHHOCTH M IUIAHHUPOBAaTh JIESATEIBHOCTh B
HECTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLICHMUBATHL BKJIaJ KaXKXIOTO M3 YYAaCTHHUKOB I'PYHIIBI B
peleHne paccMaTpuBaeMoil MpoOIEMBI.






