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HOACHUTEJBHASA 3AIINCKA

[IporpaMmma 1o ¢Qu3uke Ha YpPOBHE CcpeAaHero oOmero o0Opa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHUH W TpeOOBaHMII K pe3ylbTaTaM OCBOCHUS
OCHOBHOI 00pa3oBartesibHON TporpaMmsl, nipeictaBieHHbIX B DI'OC COOQO, a Takxe
c yu€roM (enepasbHOM paboueil mporpamMMmbl BocnuTaHus U KoHuenuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3yomnx OCHOBHbIE 00pa30BaTEIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usmke onpezaenseTr 00s13aTeabHOE MPEAMETHOE COJIEp KaHUeE,
yCTaHaBJIMBAET PEKOMEHYEMYIO MOCIIEIOBATEILHOCTh U3YUCHUSI TEM U Pa3/IeiiOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBICHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMU
yuebHoro npeameta «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yuenue kypca Qu3uku yriayOJa€HHOrO YpPOBHSI MO3BOJISIET PEAU30BATh
3a/layu MPO(PECCUOHAILHOM OpPHEHTAILMM, HAIIPABJICHO HA CO3/JIaHHME YCIOBUM IS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM
OOy4arolmmmMcsi, KOTOpble HEOOXOAWMBI [l TMPOJOJDKEHUS OoOpa3oBaHMs B
opraHu3anusx mnpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mporpamme mo (¢usuke OmMpenensioTcs IUIAHUPYEMble Pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIero 0Opa3oBaHUs: JTUYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHole (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUI K JTUYHOCTHBIM,
METalpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMmmy 1o Qpu3nke Ha YpOBHE CpeAHEro o011ero oopa3zoBaHus Ha yriryOJaEHHOM
YPOBHE, SBJISIETCS] CHCTEMHO-AEATEIbHOCTHBINA MOAXO.

[Iporpamma 1o gpu3MKe BKIIIOYAET:

IJIaHUPYEMBIE PE3yNbTaTbl OCBOEHUSA Kypca (GU3MKKM Ha YIIIYyOJIEHHOM
YPOBHE, B TOM YHCJIE€ TPEAMETHBIEC PE3YJIBTATHI IO T0J1aM 00yUYEHUS;

coJiep)kaHue yuyeoHoro npeamera « @u3uka» 1mo rogam 00ydeHusl.

[Iporpamma 10 (Qu3MKE HMEET NPUMEPHBIN XapaKTep U MOXKET OBITh
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYMX TPOTPaMM.

[Iporpamma 1o ¢Gu3HKe HE CKOBBIBAET TBOPUYECKYIO HMHUIIMATHBY YUUTEICH U
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/IOB K TPErnojiaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE TPH YCIOBUHU
coxXpaHeHUs 00s13aTEIHPHOM YaCTH COJIEPKaHUs Kypca.

du3nka Kak Hayka o HauOoisiee OOIMIMX 3aKOHaxX MPHUPObI, BBICTyHas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpyskaromieMm mupe. HIKoabHBIN Kypc PU3NKN — cUCTEMOOOpa3yoIni
JUIsl €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJICHUM, HU3Y4aeMbIX XHUMHEH, OMOJIOTHUEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHne (U3NYECKUX 3HAHUW OMPENEeIHIO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHI B c(pepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,



MOJIYYCHHUSI HOBBIX MATE€pUAJIOB C 3aJlaHHBIMU CBOMCTBamu. M3ydeHume ¢usznku
BHOCHUT OCHOBHOW BKJIaJ B ()OPMHPOBAHNE €CTECTBCHHO-HAYYHOU KapTHHBI MHPA
oOy4arorierocsi, B pOpMHUPOBAHNE YMEHHUI MPUMEHATh HAYYHBIA METOJ TTO3HAHMS
MIPY BBIMIOJTHEHUU UMU YUEOHBIX UCCIICTOBAHHM.

B ocHOBY Kypca pu3nku Ha ypoOBHE CpeTHEro 00IIero 00pa30BaHus MOJIOKECH
PSAI ek, KOTOpble MOXKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €T0 TOCTPOCHHUSI.

Hoea uenocmnocmu. B cOOTBETCTBUU C HEU KypC SIBISIETCS JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOMN (DU3UKHU.

Hoea zenepanuzayuu. B coOOTBETCTBUM C HeW MaTepuall Kypca (U3UKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBISeTcs
dbopmupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUM, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. E€ peanuzaius NPEANoJiaracT HCHOJIb30BAHUEC
TYMaHUTApHOI'O MOTEHIHaNa (PU3NYECKOM HayKH, OCMBICICHHE CBS3U Pa3BUTHUS
(bU3UKH C pa3BUTHUEM OOIIECTBA, & TAK)KE C MUPOBO33PEHYECKUMU, HPAaBCTBEHHBIMU
Y HKOJIOTHYECKUMU MTPOOIeMaMHu.

Hoen npuxnaonoit nanpaenennocmu. Kypc pusuku yriyOa€HHOTO ypOBHS
MPEAnojaraeT 3HakOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKHUX
MPWIOKEHUN W3YYEHHBIX TEOpuil W 3akoHOB. [Ipum »TOM paccMarpuBaroTCs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHBIC TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTUHU.

Hoea 3konozuzayuu peain3yeTcss TMOCPEICTBOM BBEICHHS 3JIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKUM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke OO0CYXICHUS
npo0JieM pallMOHAIBHOTO TPUPOIOTOJIb30BAHUS U DKOJIOTUYECKOM 0€30MacHOCTH.

OcBoeHue cofepKaHus MPOTPaMMbI IO (PU3HKE JTOHKHO OBITH MOCTPOEHO Ha
MPUHIUANAX CUCTEMHO-AEATEIbHOCTHOIO noaxoaa. Jis ¢pusuku peanuzanus 3THX
MPUHIIAIIOB 0a3UPyeTCs Ha UCIOJIb30BAHUM CaMOCTOSATEIIBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JielcTBYyolero ¢akropa ydeOHoro mpoiecca. s yriyOGia€HHOro
VPOBHSI — OTO CHCTEMa CAMOCTOSITEJILHOTO YYEHHUYECKOTO OKCIEPUMEHTA,
BKJTFOYAIOIIETO (PPOHTATIBHBIE YUYCHUYECKHE ONBITHI TMPU HM3YYCHUH HOBOTO
MaTtepuana, JabopaTopHble paboThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JIBa crioco0a peanu3aru GU3nIecKoro npakTukyma. B mepBom ciydae mpakTUKyM
npoBoauTcs Jmbo B koHIe 10 m 11 kiaccoB, auOO IOCJE MEPBOTO M BTOPOTO
MOJIYTOIUN B KaXKIOM M3 3TUX KjaccoB. BTopoil cmocod — 3To mHTerpamust padot
MPaKTUKyMa B CHCTEMY JIaDOPAaTOPHBIX PadOT, KOTOPHIE MPOBOJSATCA B MPOIECCE
u3ydeHus: pazzuena (temsl). [Ipu sTomM moj paboTamu MpakTUKyMa MOHHUMAETCS
CaMOCTOSITEJIbHOE  HUCCJIEIOBAHUE, KOTOPOE TMPOBOJAUTCS IO PYKOBOACTBY
CBEPHYTOTO, 00001IEHHOTO BUAA O€3 MONIaroBo HHCTPYKITUH.

B nporpamme mno ¢usuke cucTeMa YYEHHUYECKOTO JKCIEPUMEHTA,
7a00paTOpHBIX padOT W MpaKTUKyMa MIpPEICTaBlIeHa €IUHbIM nepeuyHeM. Bnidop
TEMaTUKH JJI1 3TUX BHUJIOB YUECHUYECKUX MPAKTUYECKUX PaOOT OCYILIECTBISETCA
y4aCTHUKaMHU 00pa30BaTEIbHOrO Mpoliecca UCXO/I1 U3 OCOOEHHOCTEW OYPOUHOTO
IUTAHUPOBAHMUS W OCHamleHus kaOunera ¢usuku. [Ipum 3TOM obOecmeunBaercs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHUSMHU TMPOBOJUTH TMPSAMBIE U KOCBEHHBIC



W3MEPEHUSI, WCCIEAOBAHUS 3aBHCHUMOCTEH (DU3NYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB TIO TPOBEPKE MPEITIOKEHHBIX TUITOTES.

Bonbioe BHUMaHWE yACISICTCS PEIICHUIO PACUETHRIX M KaY€CTBEHHBIX 3a71a4.
[Tpu >TOM 7151 pacYETHBIX 3a/1a4 IPUOPUTETOM SIBIISTIOTCS 337]a4M C SBHO 3aIaHHON
Y HESIBHO 3aJJaHHOW (PU3UYECKON MOJIEIBIO, TIO3BOJISIFOIINE TPUMEHSTh U3yUeHHBIC
3aKOHBl U 3aKOHOMEPHOCTU KaK M3 OJIHOTO pasjesia Kypca, TaKk M HUHTETpUpYS
MpUMEHEHUE 3HaHUN U3 Pa3HbIX pa3/eioB. st KauecTBEHHBIX 3a]]a4 MPUOPUTETOM
SBJIIOTCS 3aJlaHus Ha OOBSCHEHUE/TIPEJCKAa3aHUE NPOTEKAHUS (PUINUYECKHUX
SBJICHMM M TIPOLIECCOB B OKPY’KaIOIIEH >KU3HU, TpeOyrolre BbIOOpa (pu3nuecKon
MOJICIIU JUISl CUTYalluy MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBanusimu ®I'OC  COO k  maTepuanbHO-
TEXHUUYECKOMY OO€ecleyeHHI0 y4eOHOro mporecca Kypc (U3MKH yriayOiaEHHOTO
YPOBHSI HA YPOBHE CPEHEr0 00IIero 00pa3oBaHus JOJIKEH U3y4aThCA B YCIOBHSIX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHUE I BBIMOJHEHUS YKa3aHHBIX B IporpaMme IO
(bU3HKE YUEHUYECKUX OIBITOB, 1a00PaTOPHBIX padOT U padOT MPAKTUKYMa, a TAKXKE
JEMOHCTPALIMOHHOE 000PYI0BAHHKE.

JleMoHcTpaniuoHHOe 00opy/0oBaHuEe (QopMHUpyeTCs B COOTBETCTBUHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBBIX JEMOHCTpAlUi st
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHI.

JlabopaTopHoe 000pynOBaHHE JUISI YYCHMUECKHX MPAKTUYECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
HU3MEPUTEILHBIX CUCTEM B BUJIE [IU(POBHIX JIAOOpaTOPUIA.

OCHOBHBIMHU 1IEJISIMU U3y4€HUS PU3UKHU B 001IEM 00pa30BAHUHU ABJISIOTCS:

dbopMHupoBaHWEe HWHTEpeca W CTPEMJICHHS OOyYaronuxcsi K HayIHOMY
U3YUYCHUIO TIPUPOJABI, Pa3BUTHE WX HHTCIUICKTyaIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEJCTABICHUN O HAYyYHOM METOJE MO3HAHWSA W (opMUpOBaHHE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHUpOBaHrE HAYYHOTO MUPOBO33PEHUS KaK pe3yjibTaTa U3y4YeHHs] OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHrE YMEHHUI OOBSICHSITH SIBICHHS C UCTIOJIb30BAaHUEM (PU3NUECKUX
3HAHWI W HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHrEe TPEACTABICHUN O poNHM (U3MKW JUISl PA3BUTHS JPYTHUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  TMpPEACTABICHUMM O  BO3MOXHBIX  chepax  Oynymieit
npoecCUOHANbHON  JESATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOJArOTOBKA K
JanbHeeMy 00y4eHUI0 B 3TOM HalPaBJICHUH.

JlocTkeHre 3THUX LieJied oOecreunBaeTCsl PEIIeHUEeM CIeYIOIUX 3a/1ay B
mpoliecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero 00pa30BaHuUs:



MpUOOpPETEHUE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHUAX,  BKIIOYAs  MEXaHWKY,  MOJEKYJSpHYI0  (DHU3UKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPO(PU3UKH;

dbopMHupoBaHrE YMEHHI MPUMEHSTh TCOPETHUCCKUE 3HAHUS TSI OOBSICHCHUS
bU3MYeCKuX SIBJICHUN B TPUPOJE W JUISI TPUHITHS TPAKTUYCCKUX DPEIICHUNA B
MIOBCETHEBHOM JKU3HU;

OCBOGHHE CIOCOOOB pEIICHUS PAa3IWYHBIX 3aJad C SBHO 3aJIaHHOU
bu3nyecKol MONeNbIo, 3a/ad, MOJAPa3yMEBAIOIINX CaMOCTOATEIHHOE CO3/IaHUC
du3nyecKol Mopenu, aaeKBaTHON YCJIOBHSM 3aJadd, B TOM 4YHCJIE 3ajad
WH)XCHEPHOTO XapaKTepa;

NOHUMaHWEe (U3MUECKUX OCHOB M TIPUHIIUIIOB JCUCTBUS TEXHUYECCKHUX
YCTPONCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEy;

OBJIAJICHUE METOJIaMHA CaMOCTOSTEIBHOTO IUIAHUPOBAHUS W TIPOBEICHUS
GU3MYECKUX  JKCIIEPUMEHTOB, aHaIW3a MW HWHTEpPHpeTanuu  WHGOpPMAIHH,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

CO3/IaHHE YCJIOBHM JUIS Pa3BUTHS YMEHUH MPOEKTHO-HUCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BUTHE UHTEpeca K chepaM mpodeccroHaIbHOM AeSTEIbHOCTH, CBI3aHHOM
¢ (PUBHUKOM.

B cootBerctBun ¢ tpedboBanusimu ®I'OC COO yrinyOnéHHBI  ypOBEHb
u3ydeHus: yudeOHoro mnpeamera «®Pus3uka» Ha YpOBHE CpPEAHEro OOIIETro
oOpa3zoBaHus BBIOMpaeTCs OOYYArOUIUMUCS, TUIAHUPYIOIIMMU TPOJIODKCHHE
00pa30BaHUs MO CHENUATLHOCTAM (PU3UKO-TEXHUYECKOTO TIPOQUIIS.

Ha nzyuenune usuku (yriyOnéHHBIA YPOBEHD) HA YPOBHE CPEIHETO OOIIETO
obpaszoBanus orBoautces 340 gacos: B 10 kiacce — 170 yacos (5 yacoB B Henenio),
B 11 xracce — 170 yacos (5 4acoB B HEEIO).

[Ipennaraempiii B mporpamme 1o (u3MKe TMepedeHb JIabopaTOpPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JEJNaeT BHIOOP
MpoBeNeHUsT J1a0OPaTOpPHBIX pPabOT U OMBITOB C YYETOM HMHAMBHUIYaJIbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.

COIJEPKXAHUE OBYUEHUSA
10 KUIACC

Paznen 1. Hayynblid MeTO MO3HAHMS IPUPO/BI.

®uszuka — pyHAaMEeHTalIbHAs HayKa o npupojie. HayuHblil MeTo mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCHEepUMEHT U Teopus B Ipoliecce Mo3HaHusi npupoasl. Habmonenue u
HKCIIEPUMEHT B (PU3HUKeE.

Crioco0b1 m3MepeHus: (PU3NYECKUX BEJIMYMH (QHAJIOTOBBIE U IHGPOBBIC
U3MEpPUTETbHBIE PUOOPHI, KOMITBIOTEPHBIC TATYMKOBBIE CHCTEMBI).

[TorpemHocTrt  W3MepeHW  QU3MYECKHX BeTWYWH (a0COMIOTHAS W
OTHOCHUTEJIbHA).

MonenvupoBanue GpuU3NUECKUX SBICHUN M MPOIECCOB (MaTepHuaibHAS TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UCaTbHAS KUAKOCTh, UI€ATbHBIN Ia3, TOUCUHBIN 3apsi).
['unote3a. PU3NYECKHl 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPUS.



Ponp u mMecto ¢usuku B HOpMHUPOBAHUHM COBPEMEHHOM HAYyYHOW KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIbHOCTH JIFOCH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomul, npaKmuKym.

N3Mmepenne cuiibl TOKa M HANPSHKEHUST B IEMHU IMOCTOSSHHOTO TOKAa MpH
MTOMOIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEITHLHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1KppoBoil nabopatopueit no ¢usuke. [Ipumepsl u3mMepeHus
(bU3MYEeCKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHMYECKOIO JIBUIKEHUS.
Cucrema oTcuéra.

[Ipsimas 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Panunyc-BekTop MaTepuaibHOM TOYKU, €r0 NPOCKIHUU HAa OCHU CUCTEMBbI
KoopauHat. TpaekTopus.

[lepemenienue, CKOpoCTh (CpeaHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTb) U
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJMHAT.
CroxeHune nepeMeleH U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTEPUATIbHON TOUKU OT BPEMEHHU M UX
rpaduKy.

CBobOosHOe majzeHue. YCKOpeHHe CBOOOAHOro majacHus. JIBHKeHue Tera,
OpOIIEHHOT0 TOJ YIJOM K TOPU30HTY. 3aBUCHMOCTH KOOPAHMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKHU OT BPEMEHH U UX TpaduKu.

KpuBonmuuennoe naBuxeHue. JIBMKeHHME MATEpUAIBbHOW TOYKH 10
OKPYXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmonm m yactora oOparieHus.
[{eHTpocTpeMuTeabHOE (HOPMAIbHOE), KacaTelbHOE (TAHT€HUIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEpUAIbHON TOUKH.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHL: CIHIOMETP,
JIBI>KCHUE CHAPSAJIOB, IIETTHBIE, IIECTEPEHYAThIC U PEMEHHBIE MIEPEIaun, CKOPOCTHBIC
JTUQTHI.

Hemoncmpauuu.

Mogenb cucteMbl OTCUETA, ULTIOCTPALMS KHHEMAaTHYECKUX XapaKTePUCTUK
JBH>KCHUS.

CriocoObl uccie10BaHusl IBHKCHUM.

Nnmoctpanus npeaebHOro Nepexo/ia U u3MEpeHre MTHOBEHHOM CKOPOCTH.

IIpeoOpazoBanre TBHKEHUN C UCIIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBwkeHusi Tena, OPOIIEHHOTO MO/ YrioM K TOPHU30HTY H
TOPU30HTAJIBHO.

HamnpagpieHnue ckopocTu pu ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBanue YyrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHue yTel, TPAEKTOPUI, CKOPOCTEN IBUKEHUS OTHOTO U TOTO K€ Tela
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3ydenne HEpaBHOMEPHOIO JIBUXKEHUS € LIEJbIO ONpeIeSIeHUs] MTHOBEHHOM
CKOPOCTH.



N3Mmepenne yckopeHusl npu MPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TTIOCKOCTH.

HUccnegoBanne 3aBUCHUMOCTH IMyTH OT BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenne  yckopeHuss ~ CBOOOJHOTO — maaeHus  (PEKOMEHIOBaHO
WCIIOJIb30BaHue IU(PPOBOM J1aOOpaTOPUN).

N3yuenune pABuKEHUS Tenla, OpoleHHOro ropu3oHTanbHO. IIpoBepka
TUIIOTE3BI O MPSAMOU MPONOPLIMOHAIBHON 3aBUCUMOCTH MEXIY JaJbHOCTHIO MOJIETA
Y Ha4aJbHOM CKOPOCTBIO TEJA.

N3ydeHne ABUKEHUS Tella MO OKPY>KHOCTH C MOCTOSHHOW MO MOJIYJIIO
CKOPOCTBIO.

WccnenoBanue 3aBUCMMOCTH Mepuoja OOpalleHuss KOHUYECKOro MasiTHUKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuka.

IlepBoiii 3axkoH Hprorona. MuepumansHbeie cuctembl orcuéra. [IpuHuumn
oTHocuTenbHOCTH ["anuies. HewmHeprmanbHble CHUCTEMBI OTCYETaA (OMpeiesieHuE,
PUMEPBHI).

Macca rena. Cuna. [IpyHnun cynepno3unuu cul.

Bropoii 3akoH HeroTOHA 17151 MaTepraaIbHOM TOUYKH.

Tperuii 3akoH HproTOHA 1151 MaTepHUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHUS. OKBUBAJECHTHOCTh TI'PABUTALMOHHOW U
VHEPTHON MAaCCBHI.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOJIHOTO MaJCHUsI OT BBICOTHI
HaJ[ TOBEPXHOCTHIO TUIAHETHI M OT Teorpaduueckoil mupoThl. [[BrkeHne HeOECHBIX
Te U uX cnyTHUKOB. 3akoHbl Kemnnepa. [lepBas kocmuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, aBmxkymerocs c
YCKOPEHHUEM.

Cuna tpenusa. Cyxoe Tpenuwe. CHiia TPEHHS CKOJBXKEHUSA W CUJIa TPEHHUS
nokos. Koaddurment tpenus. Cusia CONPOTUBICHUS TNPHU JABUKEHUM Tejla B
YKUJIKOCTH WJIH Ta3e, €€ 3aBUCHUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHUSI.

Hasnenune. ['mapocrarnueckoe nasinenne. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJOTHUYECKUE MPOLECCHI: IMOIIMITHUKH,
JIB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Ha6nronenue nBmkeHus Tell B MHEPIHAIBHBIX U HEMHEPITUATBHBIX CHCTEMAaX
OTCU€TA.

[IpyuHIMIT OTHOCHUTEIBHOCTH.

Kauenue nByX HWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIBHO HEMHEPIIMAIBLHOW CUCTEMBbI OTCUETA.

CpaBHEeHUE  paBHOACHCTBYIONICH  MPUWIOKEHHBIX K TEIy CHJI C
MPOM3BEICHUEM MACChI T€JIa HA €r0 YCKOPEHUE B MHEPIIMATIbHOW CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIMX B PE3YJIBTATE B3aUMOICHCTBUS TEIL.

HN3mepenune macc o B3anMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

[{eHTpOOEKHBIE MEXaHU3MBI.



CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbXEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

W3mepenne paBHOACHCTBYIOIIEH CUJI ITPU JBHKEHUH OpyCKa IO HAKJIIOHHOM
IIJIOCKOCTH.

[IpoBepka THMOTE3BI O HE3aBUCUMOCTH BPEMEHHU BHXKEHUS Opycka IO
HAKJIOHHOU IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.

Hccnenoanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

N3ydenune IBUKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKMHYTON YEPE3
JETKui OJIOK.

N3mepenne koadduiinenTa TpeHus Mo BeIWYUHE yrioBoro KoddduirenTa
3aBucuMoct Frp(N).

HccnenoBanue ABMxKEHUs: OpycKa M0 HAKJIIOHHOM MJIOCKOCTH C IEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUSI.

N3yuenne nBrkeHUs rpy3a Ha Bally C TPEHHUEM.

Tema 3. Cmamuxka meépoozo mena.

AOGcomoTHO TBEpHoe Teno. IlocTymatenpbHOoe M BpalaTeIbHOE JIBUKEHUE
TBEpHOro Tejna. MOMEHT CHJIbl OTHOCHUTEINBHO OCHM BpaumieHus. llnedo cuibl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VY ci10BUs paBHOBECUS TBEPAOIO TEA.

YcroitunBoe, HeyCTOHYNBOE, OE3pa3IMIHOC PAaBHOBECHE.

TexHuueckre yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: KPOHIUTEWH,
CTPOUTEIIbHBIN KpaH, pelI€TYaThle KOHCTPYKIIUH.

Jlemoncmpayuu.

YcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HUccnenoBanne ycimoBuUM paBHOBECHS TBEPAOrO Tejla, HMEIOIIETO OCh
BpAILICHUA.

KoHcTpyrnpoBaHne KpOHIITENHOB M PACUET CHII YIIPYTOCTH.

N3ydenne ycTOMYnBOCTH TBEPAOTO TENA, UMEIOLIETO MUIOMAIb ONOPBI.

Tema 4. 3akonvl coxpanenus ¢ Mexanuke.

Nmnynbsc matepuanbHON TOUKH, CUCTEMBI MATEpUANIbHBIX TOYEK. LleHTp mace
CHUCTEMBI MAaTEPHUAIBHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTPa Macc.

NMnynbe CUITbI M U3BMEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXpAaHEHMS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

MomeHT uMmItysibca MaTepualibHOM TOYku. [IpenacraBieHune o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAJIBHBIX MOJISIX.

PabGoTta cuibl Ha MajloM M Ha KOHEYHOM nepemelnieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MoIHOCTb CHUIIBI.

Kunernueckass sHeprusi maTepuajbHOM TOYkH. TeopemMa 00 M3MEHEHUH
KMHETUYECKOW SHEPTUU MATEPUAIBHOU TOUYKH.

[ToreHunanbHplE W HEMOTCHIMAIbHbIE CUJbl. [loTeHUManbHas SHEPTUSL.
[TorenuuanbHast sHEprUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas



SHEPrus Tejla B OJHOPOJIHOM IPaBUTAIMOHHOM IoJie. [loTeHnmanpHas sHeprus Tena
B T'PaBUTAIIMOHHOM II0JIE€ OJIHOPOJHOrO Iapa (BHYTpHM M BHE Iapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThsl KOCMHUYECKASI CKOPOCTb.

CBs13b paOOTHI HETIOTEHITUATBHBIX CHJI C U3MEHEHUEM MEXaHUYIECKOM YHEPTUN
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBaeHnue bepHymm ayisi uacanbHOM >KUAKOCTU KakK CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN SHEPTUH.

TexHuyeckue yCcTpoiCTBa U TEXHOJIOTHYECKUE MTPOLIECCHI: IBHKECHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBIA MTUCTOJIET, TUPOCKOI, PUTYPHOE KaTaHUE HA KOHbKaX.

Jlemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepenne MOIHOCTY CHUJIBI.

N3MeHeHune sHepTUM TeJia MPU COBEPILICHUH PaOOTHI.

B3anmHble mpeBpalieHuss KUHETUYECKOW M MOTEHIHMAIBHOW JHEPTUN IPU
JICVCTBUM HA TEJIO CUJIBI TSKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu Mpu CBOOOHOM MaJCHUMU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

HN3mepenue umirynbca Tesna no TOpMO3HOMY ITYTH.

N3mepenue cuiibl TATH, CKOPOCTH MOJIEITH AJIIEKTPOMOOMIISI U MOIITHOCTH CHJIBI
TATH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJILCOM CHIIBI.

HccnenoBanue coxpaHeHHs: UMITYJIbCA IIPU YIIPYTOM B3aUMOIEUCTBUMU.

N3Mepenre KNHETHYECKON SHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHHUS OTEHLUUAIbHON SHEPTUU MPY>KUHBI ¢ PaOOTOM CHIIbI
TPEHMUSL.

Onpenenenue pabOThI CHJIBI TPEHUS MPHU JBIXKCHUU Teja MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paszpnes 3. MouiekyisipHasi pU3UKA U TEPMOJAUHAMMKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu.

OcHOBHBIE TOJIOXKEHUSI MOJEKYIsipHO-KHMHeTndecko Tteopuu (MKT), ux
ombITHOE 0O0ocHOBaHue. [lnddy3us. BpoyHOBCKOE NBIKEHNE. XapaKTep IBIKCHHUS
Y B3aUMOJCHCTBUS 4YaCTHUI] BelIECTBA. Moaenu CTpOEHHs ra3oB, KUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonndecTBo BemectBa. [locTostHHas ABoraapo.

TeroBoe paBHoBecue. Temmeparypa u crocoObl €€ m3mepenus. [llkana
temneparyp Llenbcusi.

Mojenb uacanbHOro ra3a B MOJEKYJISIPHO-KUHETUYECKONW TEOPHUU: YaCTHUILIbI
rasza JBWKYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C JIPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Knaneiipona. AOGcooTHas
teMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omnponecchl B
UJeabHOM Tra3e C I[IOCTOSIHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.



CBsi3b  MEXIy JaBICHUEM UM CPEAHEM  KUHETUYECKOM  JHEprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJIE€aJbHOr0 raza (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UJICATBHOTO Ta3a).

CBs13b a0COTIOTHOM TEMITEpaTypPhl TEPMOIUHAMUYECKON CUCTEMBI CO CPETHEH
KUHETUYECKOW SHEPTUEN MOCTYIATEIBLHOTO TEINIOBOTO ABUKECHUSA €€ YACTHII.

TexHuyeckre yCTPONCTBA M TEXHOJOTMYECKHE MPOLECCHl: TEPMOMETP,
OapomeTp, MoTy4yeHue HaHOMaTePUaJIoB.

Jlemoncmpayuu.

Mopenu IBUKEHHUS YaCTUI] BELIECTBA.

Mopenb GpOyHOBCKOTO JBUKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3ust :KUIKOCTEH.

Mopens onbita lITepHa.

[IpuTskeHnE MOJIEKYII.

Mojenu KpuCTAUTMYECKUX PEIIETOK.

HaGnronenue u rcciie1oBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccnenoBanne mponecca yCTaHOBJIEHWs TEIUIOBOIO PABHOBECHS IIpU
TEIJIO00MEHE MEXTy TOpSUYEil U XOJIOAHOM BOJIOM.

N3yuenne H30TEpMUYECKOrO Mmpolecca (PEeKOMEHJOBAaHO HCIOIb30BaHUE
udpoBoit 1aboparopun).

N3yuenue n30X0pHOTo nporiecca.

N3ydenune nzobapHOTO Mporiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckass (TJ]) cucrema. 3agaHue BHEUMIHUX YCIOBUM ISt
TEPMOJAMHAMHUYECKON CUCTEMBbI. BHEIIHNE U BHYTpEHHHE MapaMeTpshl. [lapamerpsr
TEPMOJIMHAMHUYECKON CUCTEMbI KaK CPEAHNE 3HAUYCHUS BEJIMYUH, OMTMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawanmo tepmoanHamuku. CaMonpou3BOJIbHAS —perakcaus
TEPMOJIMHAMUYECKON CUCTEMBI K TETNIOBOMY PABHOBECHIO.

Mopgenp wuaeanbHOro rasa B TEPMOJAUMHAMHUKE — CHUCTEMAa YpPaBHECHUM:
ypaBHeHHEe MenaeneeBa—Knanelpona U BbeIpaK€HUE [JII BHYTPEHHEW SHEPTHM.
VY CII0BUSL TPUMEHUMOCTH 3TOW MOJIENIA: HU3Kasg KOHUEHTPALMS YaCTHUL], BBICOKHE
TeMIeparypol. BelpaxkeHue i1 BHyTPEHHEN SHEPIrUU OJJHOATOMHOI'O UIEAJIBbHOTO
rasa.

KBazucratnueckrne u HECTATUYECKUE MTPOLIECCHI.

DOnemeHTapHas paboTa B TepMoauHaMuke. Berancnenue paboTsl o rpaduky
rpolecca Ha pV-auarpamMmme.

Tennonepemaya  kak  crmoco0  W3MEHEHUST  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cUCTeMbl 0e3  coBepiieHus paboTel. KouBekius,
TEIUIONPOBOJHOCTb, U3TyUYCHHUE.

KomnuectBo Ttemnorel. TemnoéMkocTe Tena. YaenbHas W MOJSpHas
TEIJIOEMKOCTH BELIECTBA. YpaBHeHUE Maiiepa. YenbHas TeEoTa CropaHus
TormBa. Pacu€r KkoiuMuecTBa TEIUIOTHl NOpu  Temionepenaye. llonstue 00
aanabdaTHOM MPOILIECCE.



IlepBblii 3aKOH TepMOAMHAMHUKH. BHyTpeHHssi dHeprusa. KommyecTso
TEIUIOTBI W paboTa Kak MeEpbl HU3MEHEHHUSI BHYTPEHHEH  SHEpPruu
TEPMOJIMHAMUYECKON CUCTEMBI.

Bropoil 3akOH TEPMOAWHAMUKHU [JI1 PABHOBECHBIX IMPOLIECCOB: YEPE3
3aJJaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOAMHAMUYECKOM CHCTEMBI ITPOXOJIHUT
eIMHCTBEHHAs aauadara. AGCOIIOTHAS TeMIlepaTypa.

BTopoii 3akoH TepMOAMHAMHMKM JJIsi HEPABHOBECHBIX  IPOIECCOB:
HEBO3MOXKHO TIepeiaTh TeIUIOTY OT 0o0Jiee XOJOAHOTO Tejla K 6oJjiee HarpeToMmy 0e3
kommneHcanuu (Knaysuyc). HeoOpatumMocTh MpUpOIHBIX MPOIECCOB.

[Tpuntuns! neicTBus TerioBbiXx MamuH. KII/I.

MaxkcumanbHoe 3Hadenue KITJI. ukn Kapho.

DKOJOTMYECKUE ACTIEKThl MCIOJIb30BaHUs TEIUIOBBIX JABUTratesie. TemnoBoe
3arpsI3HEHUE OKPYIKAIOIIECH CPEIbI.

TexHU4eckne yCTpOMCTBA M TEXHOJIOTUYECKHE IPOLECCHI: XOJOANIbHUK,
KOHJIUIIMOHEP, JU3CJIbHBIM W KapOIOpaTOpHBIA JABUTATENM, MapoBas TypOuWHA,
MOJIyYCHUE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALUA «TEIUIOBBIX» OTXOIOB C
MCIIOJIB30BaHUEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOI» U SJIEKTPOIHEPTUU.

Jlemoncmpayuu.

M3MeHeHune TeMriepatypsl py aInadaTHUYEeCKOM PaCIIUPEHUH.

Bo3znymHoe oruuso.

CpaBHeHUE yAETbHBIX TETUIOEMKOCTEH BEILIECTB.

CnocoObl M3MEHEHUS BHYTPCHHEH YHEPTHH.

HccnenoBanne aguadaTHOTO MIpoIiecca.

KoMnproTepHbIE MOJIENIN TEIJIOBBIX JBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomeol, RPpAKMUKYM.

N3mepenne yaenpHON TEMITOEMKOCTH.

HccnenoBanue mponecca OCTHIBAHUS BEIIECTBA.

Uccnenosanue agnabaTHOTO MpoIiecca.

N3ydyeHne B3aMMOCBS3M SHEPTUM MEXKMOJICKYISIPHOTO B3aMMOJICUCTBUS U
TEMIIEPaTyPbl KUTICHUS KUJKOCTEH.

Tema 3. Aepecammnvie cocmoanus eeuwgecmea. Pazosvie nepexoowl.

ITapooOpa3oBanne u KoHJeHcamus. McmapeHue W KuleHwe. Y AcnbHas
TEIJI0Ta Mapoo0pa3oBaHUS.

Haceiiennple u  HeHachlllleHHbIE Tapbl. KadecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH Y IABJICHHS HACBIIEHHOTO I1apa OT TEMIIEPATYPBI, UX HE3aBUCUMOCTD OT
00BEMa HACBIIIEHHOTO TIapa. 3aBUCUMOCTh TEMIIEPATyPhl KUIICHHS OT JTaBJICHUS B
JKUIKOCTH.

Brnaxxnocts Bo3ayxa. AOGCOIOTHAS 1 OTHOCUTEIbHAS BIAXKHOCT.

TBépnoe teno. Kpucramnmueckue u amopdHbie Tesia. AHU30TPONUS CBONCTB
kpuctamioB. [lmaBneHne W Kpuctaumzauus. YelbHasg TEMJI0Ta IUIABJICHUS.
CyOnumariusi.

Hedopmanuu TBEpAOTrO Tena. Pactsxkenue u cxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nepopmaruii.



TemnoBoe pacmmpenue XKUAKOCTeH U TBEPIBIX Tesl, 00BEMHOE U JTMHEWHOE
pacmpeHre. AHrapMOHH3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIECTBA KaK IPHUYKMHA
TEIJIOBOTO paclIMpEHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[Ipeobpa3oBanue sHEprUn B (Pa30BBIX MEPEXOAAX.

VYpaBHeHue TEII0BOro OanaHca.

[ToBepxHocTtHOEe HaTspkeHHE. KoappuimeHT MOBEpXHOCTHOTO HATSKEHUS.
Kanumisipasie siBnenus. J[aBineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyiia Jlaraca.

TexHuyeckre yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL:  JKUJIKUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Jlemoncmpayuu.

TeruioBoe pacimupeHue.

CBOlCTBa HACBIIICHHBIX TAPOB.

Kunenue. Kurnenue npy noHM>X€HHOM TaBJICHUM.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUTBHBIMU TUIEHKAMU.

CmaunBaHue.

Kanumsipasie siBneHus.

Mopenu HEeHBIOTOHOBCKOW JKUJIKOCTH.

Crioco0bl U3MepEeHUs BIaKHOCTH.

HccenenoBanue HarpeBaHus U IJIABICHUS KPUCTAUINYECKOIO BEIIECTBA.

Bunbr nedopmarimii.

Hab6nronenue manbix nedopmarui.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKmuKym.

N3ydyeHne 3aKkOHOMEPHOCTEN MCIAPEHUSI )KUIKOCTEM.

N3mepenne yaenpHOM TEMIOTHI IJIABJICHHUS JIBJA.

N3ydenune CBOMCTB HACBIIEHHBIX TAPOB.

N3mepenne aOCOMIOTHOM BIAKHOCTH BO3[yXa W OIIEHKAa MacChl MapoB B
ITOMEILEHNH.

N3mepenue koddduiiieHTa MOBEpXHOCTHOTO HATSHKCHUS.

N3mepenne monyns FOnra.

UccnenoBanne 3aBUCUMOCTH JaepopManiud PE3WHOBOTO oOpaslia ot
IIPUJIOKEHHOU K HEMY CHIJIBI.

Pa3znen 4. DiaekTpoauHAMMKA.

Tema 1. dnexkmpuueckoe none.

OnexTpu3anys Ten U €€ NpOsBICHHs. OJNEKTpUYecKuil 3apsan. JlBa Buna
ANIEKTPUYECKUX 3apsioB. IIpOBOIHUKM, JUANEKTPUKA U MHOJYNPOBOIHUKH.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUS JIEKTPUYECKOIO 3apsa.

BzaumopeiictBue 3apanoB. Toueunsie 3apsabl. 3akoH KynoHa.

DnekTpudeckoe nose. Ero neicTere Ha JIEKTPUUYECKHAE 3aPSAbI.

Hanpsoxénnocts  anextpuueckoro mnons. [lpoOubeiit  3apsin.  Jlunuwm
HaIpsKEHHOCTH 3JIEKTPUYECKOTO 1MoJsl. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHIMaNBHOCTh 3JIEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh MOTEHUHAIIOB U
HanpspbkeHue. [loTeHnumanpHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHman snexTpocTaruyeckoro nosst. CsA3b HANPSYKEHHOCTH MOJS U PA3HOCTU



MOTEHIUAJIOB JJI1 3JIEKTPOCTATUYECKOTOo ToJis (Kak OJHOPOJAHOTO, TaK U
HEOHOPOJIHOTO).

[IpuHIMN Cynepno3uiuy IEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsima. [lome paBHOMepHO 3apspkeHHON cdepsl. [lome
PAaBHOMEPHO 3apsbKEHHOTO 1Mo o0BEéMy mmiapa. Ilome paBHOMEpPHO 3aps>KEHHOU
OeCKOHEUHOM TIIOCKOCTH. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH JTHX TMOJEH |
SKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsA0B.

JIMDNEKTpUKU B DIIEKTPOCTAaTHYECKOM  moiie.  JIudnekrpudueckas
MIPOHUIIAEMOCTh BEIIECTBA.

Konpencatop. DneKkTpo€MKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh IIIIOCKOTO
KOHJIEHCATOpa.

[TapamnensHOE COEIMHEHUE KOHJICHCATOPOB. [TocnenoBarenbHOE
COEMHEHUE KOHJAEHCATOPOB.

DHeprus 3apsKEHHOTO KOHAEHCATOPA.

JIBr>KeHHE 3aps>KEHHOW YaCTULBI B OJTHOPOJHOM SJICKTPUUECKOM IIOJIE.

TexHuyeckne yCTpOWCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATHUECKAs 3alllUTa, 3a3€MJICHUE JJIEKTPONPUOOPOB,
KOHJIeHCaTOphl, renepaTtop Ban ne ['paada.

Jlemoncmpayuu.

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3apSKEHHBIX IUIACTHH.

Mogaensb anekTpoctatnyeckoro reHeparopa (Ban ge I'paada).

[IpOBOIHUKM B 3IIEKTPUUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHAEHCATOPA TOCTOSIHHOM 1 TIEPEMEHHON EMKOCTH.

3aBUCUMOCTBh 3JIEKTPOEMKOCTH ILIOCKOTO KOHAEHCATOpa OT IUIOIIaAn
IJIACTUH, PACCTOSAHUS MEXKIY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MOJIA 3apSKEHHOT0 KOHIEH CaTopa.

3apsiaka v paspsiika KOHJIEHcaTopa 4Yepe3 pe3nucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

OueHka cuil B3aUMOJICHCTBUS 3apsKEHHBIX TEll.

Ha6nronenue npeBpanieHus SJHepPTun 3apsHKeHHOTO KOHJIEHCATOPA B YHEPTUIO
V3JIy4YCHUS CBETONO/A.

N3ydyeHne npoTekaHus TOKa B LENHU, COACPHKAILIECH KOHICHCATOP.

Pacripenenenue pa3HOCTH MIOTEHIINAJIOB (HampsIKEHUS) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiia KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuna Toka. [ToCcTOSIHHBIN TOK.

YcnoBus CynieCTBOBaHUSI MOCTOSIHHOTO JIEKTPUYECKOr0 ToKa. McTouHMKH
toka. Hanpsoxenne U u DJ1C &.

3akoH OMa [ yyacTKa LemHu.



DIIEKTPUUECKOE CONPOTHUBJICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro JJUHBI M IUIONIAJM TMONEPEYHOTO CEUCHHS.
VY nenbHOE CONPOTUBIIEHUE BEIECTBA.

[TocnenoBarenpHOE, MapaLIEIbHOE, CMEIIAHHOE COEAMHEHUE MMPOBOIHUKOB.
Pacuért pa3BeTBnEHHBIX dnekTprueckux menei. [Ipasuna Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akoH [xoyns—JIenia.

MOUIHOCTh ANEKTPUYECKOrO TOKAa. TerioBas MOIIHOCTb, BbIIENsAEMasl Ha
pe3ucrope.

OJ1C v BHyTpEeHHEE CONPOTUBIICHUE UCTOYHUKA TOKA. 3aKOH OMa J1J1 IOJIHOU
(3aMKHYTOM) dJeKTpuyeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMBbIKaHHE.

KonnencaTop B ienu NOCTOSTHHOTO TOKA.

TexHUYecKkne YCTPOWCTBA M TEXHOJOTMYECKHE TMPOLECCHI: aMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK AIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3MmepeHne cuiibl TOKa U HAPSHKCHUSL.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIpPSDKEHUS NI PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COINPOTUBIICHUS LUIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

Hccnenoanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUS IIPU TOCTOSTHHOM
HaIpsKEHUH.

[Tpsimoe nzmepenne IJ[C. KopoTkoe 3aMbIKaHHE TaIbBaHUUYECKOTO DJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crnioco6bl coenuHeHnst UICTOYHUKOB Toka, JJIC GaTtapeii.

UccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKTY MOJTI0CAMU UCTOYHHKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

HccnegoBaHue CMEIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeapHOoro COnpoTUBIICHUS MPOBOIHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpsDKEHUS IS JIAMIIbI
HaKaJIUBaHMUSI.

VYBennueHue npeaesia u3MepeHus amnepMerpa (BoiabTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBJICHUSI HCTOUYHHUKA TOKA.

Uccnenosanne 3aBucumoctu IJIC raapBaHMYECKOrO 3JIEMEHTa OT BPEMEHU
IpU KOPOTKOM 3aMbIKaHHH.

Uccnenosanue pa3HOCTH NOTEHIIMATIOB MEK1y MTOJF0OCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

UccnenoBanue 3aBUCHMOCTH MOJIE3HON MOIITHOCTH MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxku 6 pa3iuyuHbIX cpeoax.

DJIEKTpUYECKasi MPOBOAUMOCTb  PA3JIMYHBIX  BEIIECTB. JIEKTPOHHAsS
MPOBOAUMOCTh TBEPABIX METAILIOB. 3aBUCHUMOCTbh COINPOTUBIICHUS METAIJIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKUd TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.



[lomynpoBonuuku.  CoOCTBEHHass W TpUMECHas  IPOBOAMMOCTH
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DNEeKTPUYECKUA TOK B 3JIEKTPOJHUTAX. DJNEKTPOJUTHUYECKAS AMCCOLIUALIMS.
OnekTponus. 3akoHsl Dapajes s AIEKTPOIH3a.

OnekTpudeckuii TOK B Tazax. CaMOCTOSATENbHBIA U HECAMOCTOSITEIbHBIN
paspsn. Pa3nmuyHble TUIIBI CaMOCTOSATENBHOTO paspsiaa. Mosnus. [1nazma.

TexHuuecKue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: Ta30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (OTOIUOI, CBETOANO/, FaIbBaHNKA, paMHUPOBAHUE MEIU, BBIIIJIAaBKA
QIFOMUHUSA, YIEKTPOHHAsE MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCUMOCTH CONPOTHUBIICHUS METAJUIOB OT TEMIIEPATYpPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

3akoHsbI anekTponnsa Papanes.

NckpoBoit paspsa ¥ IpOBOJAUMOCTb BO3yXaA.

CpaBHeHHE MPOBOJAUMOCTH METAJUIOB U MOJYIIPOBOJHUKOB.

OaHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

Habmronenue annexTpomsa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

HccnenoBanue  3aBUCMMOCTH  CONPOTHUBIICHUS — TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUO/A.

Du3HYeCKUuil MPAKTUKYM.

Crioco6b1 u3mMepeHus: pU3NUECKUX BETUUYHMH C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHNE KOCBEHHBIX HW3MEPEHUM, HCCIEIOBAHUN  3aBUCHUMOCTEMN
(Gu3MUEeCKUX BEIUYMH, NPOBEpPKA MPEMJIOKEHHbIX T'MIoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHUYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIE CBS3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPIKATEIBHBIX MEXIPEAMETHBIX CBS3€H € KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmuovie nonamus, C6A3aHHbIE C U3YUEHUEM MEM OO0 HAYUHO20
no3nanuA: ABICHUE, HAY4YHBIH (akT, runoresa, (u3nueckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEPEHHUE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, [T POoBas 1adopaTopusl.

Mamemamuka: penieHue cucteMbl ypaBHeHUU. JluHeitHas QyHKIus,
napaboia, runepOosna, ux rpaguku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopbl ¥ X MPOEKIMHU HA OCH KOOPJAHUHAT, CI0KEHNE BEKTOPOB.

buonozusa: mexanndeckoe IBMKEHUE B )KUBOW mpupone, nuddysus, ocMoc,
TEIJIOOOMEH JKMBBIX OPIaHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,



yTUau3aluusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM «TEIJIOBOM» U
AIIEKTPOIHEPTHUH, IOBEPXHOCTHOE HATSHKEHUE U KAITWJUISIPHBIC SIBICHUS B IPUPOJE,
ANIEKTPUYECKUE SBJICHUS B )KUBOU IPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJI,
MOJb BEIIECTBA, MOJSpPHAs Macca, IIOJIYyYEHUE HAHOMATEPHAJIOB, TEIUIOBBIC
CBOMCTBA TBEPABIX TEN, KUIAKOCTEH U ra3oB, )KUAKAE KPUCTAIUIbI, SIEKTPUUECKUE
CBOMCTBA METAJJIOB, AJIEKTPOJIUTUYECKAS TUCCOUMALINS, TaTbBAHUKA, JIEKTPOHHAS
MHUKPOCKOIIHUS.

TI'eocpagpusa: BnaxxHoctTh BO3Ayxa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE NBWXKCHHUM C HCIIONIb30BAHUEM MEXAHHU3MOB,
Y4€T CYXOro U IKHUIKOTO TPEHHSI B TEXHUKE, CTATUYECKUE KOHCTPYKUHUU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCIOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE), ABUTATE]b BHYTPEHHETO
cropanusi, napoasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIUOHEDP, TEXHOJIOTHH
IIOJIyYEHHsI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
razopa3psaHble JaMIIbl, IOIYIIPOBOIHUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KITACC

Paznen 4. JiaekTpoauHaAMMKA.

Tema 4. Mazcnummnoe no.e.

B3anmoneiicTBUEe TOCTOSIHHBIX MAarHUTOB M IMPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MarHUTHBIX TOJIEN. JINHUM MarHUTHOW MHAYKIIUU.

MarHutHoe 1moJjie MPOBOAHUKA C TOKOM (IPSMOT0 MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna JlopeHia, €€ HanpaBJICHUE U MOAYJIb. JIBH>KEHUE 3apsAKEHHON YaCTUILIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

MarnutHoe noJje B BemecTBe. eppoMarHeTUKy, napa- u JuaMarHeTUKHU.

TexHuyeckre yCTpOHCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MPUMEHEHUE

MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETD,
AJIEKTPOJBUTATENH SIKOOHM, YCKOPUTEIH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptuHa J1mHMNA  HMHAYKOMM  MarHATHOTO  IOJII  MOJIOCOBOTO U
ITOKOBOOOPA3HOTO IMMOCTOSTHHBIX MarHUTOB.

KapTrHa nuHHii MAarHUTHOM MHIYKIWU I1OJIA JJTMHHOTO ITPSMOTO IPOBOJHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJIHUKA, KATYIIKHA C TOKOM.

B3aumozerictBre n1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cumbl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

HaOmronenue aBuKeHUsI my4yka 3JICKTPOHOB B MAarHUTHOM ITOJI€.

[TpuHIMI JICUCTBUS AJIEKTPOU3MEPHUTEIIBLHOTO npubopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nadopamopusvie pabomul, nPAKMUKYM.



HccnenoBanne MarHUTHOTO TTOJISI IIOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOUCTB heppOMarHeTUKOB.

UccnenoBanne nercTBUS NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenne cuiibl Amnepa.

N3ydenune 3aBUCMMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHAYKIIMM Ha OCHOBE U3MEPEHUS CUJIbI AMIIepa.

Tema 5. Inekmpomaznumnan uHOYKYu.

SIBneHne 3IEKTPOMArHUTHOM WHIAYKUMH. [IOTOK BEKTOpa MarHUTHOU
uHayknuu. OJIC wuHAyKUMU. 3aKOH 3JEKTPOMArHUTHOM uWHAykuuu Papajes.
Buxpeoe anekrpuueckoe noie. Toku Oyko.

OJIC uHAyKIMU B MPOBOJHUKE, ABMKYILIEMCS B OJHOPOJHOM MarHUTHOM
oJie.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karyiika WHIYKTUBHOCTH B LIEMH IOCTOSHHOTO TOKA.
SBnenune camonnaykuuu. I1C caMOMHIYKINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHIYKIIMOHHAS
Me4b, COJICHOW/I, 3alIUTa OT JICKTPU3ALMHU TEJ NIPU ABUKECHUU B MAarHUTHOM T10JIE
3emiu.

Jlemoncmpayuu.

Habmronenue SsBIeHUsI JICKTPOMArHUTHON MHIYKITAH.

UccnenoBanune 3aBucumMoct IJC HMHAYKIIMKM OT CKOPOCTH HU3MEHEHMS
MarHUTHOTO ITOTOKA.

[Ipasuio Jlenua.

[Tanenurie MmarauTa B aTFOMUHUEBOM (MEIHOMN) TpyOe.

SIBrieHME CAMOMHIYKIIUY.

Uccnenosanne 3apucumoctu /1C caMOMHIYKIIMM OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IICTIH.

Yuenuueckuii skcnepumenm, nadopamopmusie pabomuol, nPAKMUKYM.

UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHON UHAYKIIHUH.

Ornpenenenre MHIYKIIMU BUXPEBOIO MArHUTHOTO TOJIS.

UccnenoBanue sBICHUS] CAMOUHIYKIIUH.

COopka MoJIelr IEKTPOMArHuTHOTO TeHepaTopa.

Pa3nen 5. Kosie0aHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBOOOIHEBIE KOJICOAHMS.

I"apmormnveckue konebanus. Knnematuueckoe U TMHAMHUYECKOE OIMCAHHUE.
DHepreTUYecKoe ONnvcaHue (3aKOH COXPAHEHHS MEXaHWYecKO sHepruu). BoiBoj
JMHAMHYECKOT'0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUeCKOTo U
KHHEMATHUYECKOI0 OMMCaHUs.

Amvmumntyna u ¢asza kojebanuil. CBsI3b aMIUITUTYIbl KOJIEOAHWM HCXOJIHOU
BEJIMYMHBI C aMIUTUTYJIJaMU KOJIEOaHHUH €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u yacrora koneOanuid. I[lepuos ManbIx CBOOOJHBIX KOJIEOaAHUU
MaTEMaTUYeCKOro MasTHHUKA. llepuos CcBOOOAHBIX KOJICOAHWN TPYKUHHOTO
MasiITHHKA.



[TonsTe o 3atyxaromux KonedaHusx. BeiHyxnennblie konedanus. Pesonanc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHWs Ha BHJA PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHuyeckue yCTpoMCTBAa U TEXHOJOTHUYECKUE IIPOLIECCHI: METPOHOM, YaCHI,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuch K0J1e0aTeIbHOTO IBUKECHHUS.

Ha6nronenue He3aBUCUMOCTH TIEPHOJIa MAJIbIX KOJIeOaHUM Irpy3a HAa HUTH OT
aAMILUTATYBI.

HccnegoBanne 3aryxalmMx KoJeOaHWM UM 3aBUCHUMOCTH  IE€pUOJIa
CBOOOJIHBIX KOJICOAHHI OT COMPOTUBIICHUSI.

HccnenoBanne koyiebaHU TIpy3a Ha MacCHUBHOW MPYXUHE C LENbIO
(dbopmHpoBaHUA NPEACTABICHUI 00 UACATIbHON MOJIENU IPYKUHHOTO MasATHUKA.

3aKOH COXpaHEHUs SJHEPTUU NPH KOJICOaHUSIX rpy3a Ha MPYKUHE.

HccnenoBanue BRIHYXICHHBIX KOJIEOAHUIA.

Habmronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne mnepuoga CBOOOAHBIX KOJEOAHUN HUTSHOIO W MPYKHMHHOTO
MasiITHUKOB.

N3ydeHne 3aKOHOB ABM)KEHHUS TeNa B X0JI€ KOJIeOaHUI Ha yIpyrom mojaBece.

N3yuyeHue ABMKEHUS HUTAHOTO MasiTHUKA.

[IpeoOpa3oBanue sHEPTUM B IPY>KUHHOM MAasITHUKE.

HccnenoBanue yoObIBaHUS aMIUIUTY IbI 3aTyXalOMIMX KOJIeOaHU.

HccnenoBanue BRIHYXICHHBIX KOJICOAHUIA.

Tema 2. dnekmpomazHumHnuole Ko1eb6anus.

Konebarenbuplii kOoHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBA3b aMILTUTYIbI
3apsga KOHAEHcAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpAaHEHMs SHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxarome AJIEKTPOMArHUTHBIE KoJieOaHus. BrinyxneHnbie
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

IlepemenHblii TOK. MOIIHOCTL TEPEMEHHOrO TOKA. AMIUIUTYJHOE U
NeICTByIOIEE 3HAUEHHWE CHJIBI TOKAa W HANpsOHKEHHUs MpH pa3iudHor (opme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHMU.

CunycounanbHbId MEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LE€NU CHUHYCOMJAIBHOIO MEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHui.

Uneanpubiii Tpancpopmarop. IlpousBoacTBo, mepemaya u mOTpeOsICHHE
DIEKTPUYECKOU IHEPTUU.

DKOJIOTUYECKUE PHUCKU MNPHU IPOU3BOJCTBE 3ieKTposHepruu. Kymprypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckre yCcTpoWCTBA U TEXHOJIOTMYECKHE IPOLIECCHI: AIEKTPUUECKUI
3BOHOK, TEHEPATOP MEPEMEHHOT0O TOKA, TUHUU AJIEKTpONEpeaay.

Jlemoncmpayuu.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.



3aBUCHUMOCTH YaCTOTHI CBOOOAHBIX KOJICOAHUI OT MHIYKTUBHOCTH M EMKOCTH
KOHTYpA.

OcumiorpaMmsbl 3JIEKTPOMArHUTHBIX KOJICOAHUH.

['eHeparop He3aTyXaIOMUX ICKTPOMAarHUTHBIX KOJICOAHHIA.

Mopenp 3JIEKTPOMarHuTHOTO FeHepaTopa.

BoiHyX/1IeHHbIE CHHYCOUIaTIbHBIE KOJIEOaHUSI.

Pe3ucrop, kaTylika MHIYKTUBHOCTA M KOHJIEHCATOP B LEMNH MEPEMEHHOTO
TOKA.

Pe3onaHc mnpu 1OCIENOBATENBHOM COEOUHEHHM PE3UCTOpA, KaTYyIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Y CcTpolCTBO M IPUHITUI IEUCTBUS TpaHcpopMaTopa.

Mogens TMHUYU 3IEKTPONEpEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Nzyuenue tpanchopmaropa.

HccnenoBanne mepeMEHHOTO TOKA 4Yepe3 MOCIEI0BATEIIBHO COEAUHEHHBIE
KOHJIEHCATOpP, KaTyIIKY U PE3UCTOP.

HaGnronenue 351eKTpOMarHiTHOTO pE30HaHCa.

Uccnenosanue paboThl HICTOYHUKOB CBETA B 1M IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 6OJIHDI.

MexaHnueckue BOJHBI, YCIOBUSI MX pacnpocTpaHeHus. llonmepeunsie u
MpOJOJbHbIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHUs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHWYECKUX BOJIH: OTpPa)XXCHHUE, MpeoMJieHHue, UHTepPEepeHius u
nudpaxims.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[IlymoBO€E 3arpsi3HEHHE OKPYKAIOLIEH CPEBI.

DJIEKTPOMATHUTHBIC BOJHBI. Y CJIOBUS M3JIYUYECHUS AJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalus BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa  DJIEKTPOMAarHUTHBIX  BOJH:  OTPAXEHUE,  MPEIOMIICHHUE,
noJisipu3aiysi, uHTepdepeHuns u qudpakums.

[IIxana 3JIeKTPOMarHUTHRIX BOJH. [IpuMeHeHne 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIBI pauOCBsI3U U TeNeBUACHUs. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEJIbI.

TexHuyeckre yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHNK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieun,
yJIbTPa3BYKOBas IMATHOCTHUKA B TEXHUKE U METUIIUHE.

Jemoncmpayuu.

OO0pa3zoBaHue M pacpOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

KoneOmromeecs Teno kak UICTOYHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenue otpakeHus U PEJIOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylIbTpa3ByKa U €ro NPUMEHEHHE.

HaGnronenue CBsS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTOU KoJieOaHuH.



HccnenoBanne  CBOMCTB — JJIEKTPOMArHWTHBIX  BOJIH:  OTpa)K€HUE,
nperoMIIeHUE, ONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHHPAKPaACHOTO U YIBTPAPHOICTOBOTO U3TyUCHUN.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonMHEHOE PaCIIPOCTPAHEHUE CBETA B OAHOPOAHOM cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakenue cBeta. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue n3o0paxkeHuit B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomiienune cBeta. 3aKOHBI IPETOMIICHUS CBETA. AOCOIOTHBIN TOKA3aTeNb
npenaomiieHus. OTHOCUTENBHBIN MMOKA3aTeNb NpeIoMIIeHHs . [10CTOSHCTBO 4acTOTHI
CBETA M COOTHOLIEHNE JUIMH BOJIH IPH IIEPEX0/I€ MOHOXPOMATHIECKOTO CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPENl.

Xoxa nyueit B npusme. [ucnepcus cBera. CloxkHBIA cocTaB O€Ioro cBeTa.
IBerT.

[TonHnoe BHyTpeHHEe oTpaxkeHue. IIpeaenbHplil yroy mojJHoro BHYTPEHHETO
OTpaXEHUS.

CobOuparonie u pacceuBarouie JUH3bL. ToHkasg nuH3a. DOKyCHOE
paccTossHUE€ U OINTUYeCKas CWIa TOHKOW JIMH3bl. 3aBUCUMOCTH (DOKYCHOTO
paccTosiHusl TOHKON cepuueckoi JIMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOIO
MIOKa3aTelIs MPEIOMIICHUS.

dopMysa TOHKOU JIMH3BL. Y BEIIMUYECHUE, JaBAEMOE JINH30M.

Xoa Jyda, MPOMIEAIIEr0 JUH3Y NOJ MPOU3BOJBHBIM YIJIOM K €€ IVIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHUl TOYKM W OTpe3Ka NpsIMOM B
coOuparonmx
Y PacCEMBAIOILIMX JIMH3AaX U UX CUCTEMAX.

OnTuyeckue npubopsl. Pa3zpemaronias cnocoOHOCTh. ['1a3 Kak onTuveckas
CUCTEMA.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Uutepdepenius ceta. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMIOJEHUS MaKCUMYMOB M MHUHUMYMOB B HHTephEpEeHIHOHHON
KapTUHE OT JBYX KOTIEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIacCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [AudpaknvionHas pemérka. YcioBHe HAOIIOICHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrOo CBE€Ta Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLECCHl: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MpOCBETIICHUE
OITHUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS pEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

Hccenenosanne npesioMieHNs CBETA.

Habmoienue noaHoro BHyTPEHHET0 OTpaskeHust. MoJienb CBeTOBO 1.



HccnegoBanue XxoJla CBETOBBIX IIYYKOB 4YEpe3 IUIOCKONAPAIENbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB M300paKEHUN B JIMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Habmonenue natepdepeHnm ceera.

HaGmronenne iBeTOB TOHKUX TLUIEHOK.

Habmronenune nudpakiuu ceera.

N3ydenne nudpakiiMOHHON peIIEéTKH.

Hab6nronenue nudpakiinoHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu cBera.

Ha6nronenue nosnsipusaiiuu cBeTa.

[IpumeHeHue MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKECHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne nokasaress npeioMIIeHUs CTEKIIA.

Uccnenoanne 3aBUCUMOCTH (DOKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenne poKyCHOr0 pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[Tony4yenue n300pakeHus: B CUCTEME U3 IIOCKOTO 3epKaJia U JIMH3BI.

[Tomy4yeHnue n300pa>keHrs B CUCTEME U3 IBYX JIMH3.

KoHcTpyrpoBaHue TEIECKONMUYECKUX CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEpeHIINN U MOJISIpU3aIUU CBETA.

N3ydenue nosisipu3alvu CBETa, OTPAKEHHOTO OT MOBEPXHOCTH JAUAIICKTPHUKA.

N3yuenune nuaTepPepeHINm JIa3epHOTO U3ITyUYCHUs Ha IBYX IIETISX.

Habmronenue nqucnepcun.

Hab6nronenue u uccnenoBanue AuGpakiimoOHHOTO CIEKTPA.

N3mepenune IrMHbI CBETOBOW BOJIHBI.

[Tony4yenue crnekTpa U3JIy4eHHs] CBETOIMOAA MTPU MOMOIIU AUPPAKIUOHHOM
PELIETKMY.

Pa3znes 6. OcHOBBI CIeIUAJIBHOM TEOPUU OTHOCUTEIbHOCTH.

['panuibl  PUMEHMMOCTHM  KJIACCMYECKOM  mexaHuwku.  [loctynartsl
CHeUalbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  uHTepBaid. lIpeoOpazoBanus Jlopenra.
VYcnoue npuurHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKpAIICHUE JJTHHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3b MaccChl € SHEPTUEH U UMITYILCOM PEISTUBUCTCKON YaCTUIIbI. DHEPrus
MIOKOSI.

TexHuyeckre yCTpOHCTBA M TEXHOJOTHMYECKUE MPOLECCH: CITYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHIL.

VYueHnueckuit SKCIEPUMEHT, 1a00paTOpPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMITyJbCa M SHEPIUM  PEISTUBUCTCKUX yacTull (1o
dboTorpadusiM TPEKOB 3aPSXKEHHBIX YACTUI] B MATHUTHOM T10JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckyaaphno-801H0801 0yanusm.

PaBHOBecHOe TemyoBoe wu3NyueHHe (M3MydeHHEe abCONIOTHO YEPHOTO
tena). 3akoH cMenieHus Buna. ['unoresa [1nanka o kBaHTax.



@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dotorpdext. OmpiTer A. I'. CTonmeroBa. 3akonsl ¢otodrddexra. YpaBHEeHHE
OunmTerHa 11 Gporoaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenne cBera (B YacTHOCTH, JaBJCHHE CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O ¥ a0CONIOTHO OTPAKAIOIIYI0 TOBEPXHOCTH). Ombiter 1.
H. JleOenena.

BomnHoBreie cBoricTBa yactuil. Bonusl ne bpois. [[iimHa BoiHbI 1€ bpoiins u
pasMepbl 00OJAaCTH JIOKAJIM3alMU JBWXKYyIIeWcs dactuibl. KopmyckymsipHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTaIIaX.

Crneunduka uzmepeHuit B Mukpomupe. COOTHOIIEHUs HeonpeaeaEéHHOCTEN
['eitzenbepra.

TexHuyeckre yCTpONCTBAa M TEXHOJOTHYECKUE IPOIECCHI: CIEKTPOMETP,
doTo3neMEHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOJUOI.

Jemoncmpayuu.

®oT03(PdeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToapdekra.

Uccnenoanne 3aBUCUMOCTH  CONPOTHUBJICHUS TOJYIPOBOJHUKOB  OT
OCBEIIEHHOCTH.

Cseroauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HccnenoBanue dhoTopesncropa.

N3mepenne nmocrossaHOM [limanka Ha ocHOBe uccienoBanus Gorodddekra.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO]T OT HAIIPSAKEHHUS.

Tema 2. Duzuka amoma.

OnbITEl TIO UCCIENOBAHUIO CTpOoeHUs atoma. [lnmaHerapHas mojelb aToma
Pezepdopaa.

[Toctynatel bopa. U3nydyenue u norjioiieHre GOTOHOB MPHU MEPEexXoe aTomMa
C OJTHOTO YPOBHS dHEPTMU HA APYTOM.

Buapl ciektpoB. CiekTp ypOBHEN SJHEPTUH ATOMA BOJOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3Ty4yeHHe cBeTa. Jlazep.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHL: CIEKTPAIBHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pesepdopra.

HabmroneHune muHeHYaThIX CIICKTPOB.

YCTpOUCTBO U IEUCTBUE CUETUYMKA MOHU3UPYIOIINX YACTHLL.

OrnpenesneHue JIMHBI BOJIHBI JJA3€PHOTO U3TyUCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

Habmronenue nuHeRyaToro crekTpa.
HccnenoBanne cnekTpa pazpeKeHHOTO aTOMapHOTO BOAOPOJA U U3MEPEHUE
nocrosiHHoi Punbepra.

Tema 3. Duzuka amomno2o a0pa u INEMEeHMAPHBIX YACMUY,.

Hyxnonnas mogens siapa ['eitzen6epra—MBanenko. 3apsn siapa. MaccoBoe
yucno sapa. M3oTonsl.



PagmoaktuBHOCTh. Anbda-pacnaj. DIEKTPOHHBIM U TO3UTPOHHBIN Oera-
pacman. ['amma-n3nydeHue.

3aKoH pPaJuOaKTUBHOTO pacmnaja. PanuoakTUBHBbIE H30TONBI B MPUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3Ty4deHHs. BiusHUEe paMOaKTUBHOCTH Ha >KUBBIC
opranu3mbl. EctecTBenHblil poH u3nydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sifpe. SAnepHbie cuiibl. JlepexT macchl spa.

SAnepubie peakuuu. Jlenenue u cuHTes siaep. Snepusie peaktopsl. [Ipodaemsr
YOPaBISIEMOT0 TEPMOSIAEPHOTO CHHTE3a. JKOJOTHYECKUE acCIEeKThl pPa3BUTUS
AJIEPHOM SHEPrETUKH.

Metoapl perucTpaluy 1 UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHII.

dyHAaMEHTAIIbHBIE B3aUMOJICUCTBUA. bapuOHBI, ME30HbI U JIENTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TirooHHast MOJENb apPOHOB.

®usuka 3a npeaenamu CtanmapTHOM Moaenu. TéMmHas maTepus U TEMHAs
SHEprusl.

EanHcTBO pmznueckoi KapTUHBI MUpA.

TexHn4eckre yCTpOMCTBA U TEXHOJIOTUYECKHE MPOLIECCHI: JO3UMETP, Kamepa
BuiibcoHa, s/1epHbli peakTop, TEpMOSAEPHBIN peaKTop, aTOMHasi 00MOa, MarHUTHO-
pe30HaHCHas ToMorpagusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

WccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

WccnenoBanue paguoakTUBHOTO (POHA C UCIIOJIB30BAaHUEM J03UMETPA.

N3yuenune normomieHrs 0eTa-4acTHIl ATFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

DTanbl pa3BUTHUS aCTpOHOMHUH. [[puKIiIaiHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHomuu. [IpuMEHMMOCTH 3aKOHOB (U3UKU JIS OOBACHEHHS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMHUYECKHX HCCIeN0BaHUNA. COBPEMEHHBIE ONTHYECKHUE
TEJIECKOMBI, PAIUOTEIECKOIbI, BHEATMOC(EpHasi aCTPOHOMUS.

Bupa 3BéznHoro neba. Co3Be3nusi, sipkue 3BE3bI, IJIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ComnHeuHas cucrema.

Counnrne. ConHeuHas akTUBHOCTb. McTounuk sHepruu CoHIla v 3BE3I.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. JlnarpaMmma «CreKTpaibHbIi KIacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3B€3/1. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUN U 3Boonuu CoHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mnineunsiit [Iyte — nHama I'anaktuka. Ilomoxenue u neuxkenne CoJiHIIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHbIE ABIPHI B sApax
rajakTHUK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa06sa. Paz0eranue rajakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEeHHUE.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUHU.

Yuenuueckue navnooenus.



Habmonenus 3B€3qH0r0 HeGa HEBOOPYKEHHBIM TJIA30M C UCHOJIb30BAHUEM
KOMITBIOTEPHBIX MPHIIOKEHUIN I ONpENesIeHHs MOJO0KEHUsSI HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be3/usg (CeBEepHOro MOJIyIIApUs U SIPKUE
3BE3BI.

HaGmonenuss B Teneckon JlyHBI, IUTaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUH.

DU3NYeCKUIN MPAKTUKYM.

Cnioco0bl nu3mepenus GU3NIEeCKUX BEJIMYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U HU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHne KOCBEHHBIX H3MEPEHUN, MCCIEIOBAaHUW  3aBUCUMOCTEMN
(u3MYEeCKUX BEIUYMH, NpPOBEpKa MPEMIOKEHHBIX TUIOTe3 (BBIOOp M3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKUH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo0o0maroniee MOBTOPEHUE.

O06o00uIeHue 1 cucTeMaTu3alus CoAep KaHus pa3iesioB Kypca «MexaHukay,
«MonekynspHas pu3nuka U TEPMOAMHAMUKAY, « DTEKTpOoMHaMuKa», «Konebanus u
BOJIHBDY, «OCHOBBI CHENUAIBHOW TEOPHUM OTHOCUTEIBHOCTW», «KBaHTOBas
¢duznka», «JIEMEHThl ACTPOHOMUHU U aCTPOPUZUKI.

Ponp ¢usmku u acTpoHOMHH B HSKOHOMHUYECKOM, TEXHOJIOTMYECKOH,
COLIMAJIbHON M ATHUECKOM cpepax AesITeIbHOCTH YeJI0OBEKa, pOJib U MECTO (PU3UKH U
ACTPOHOMHM B COBPEMEHHOM HAyYHOU KApTHUHE MUpPA, 3HAYECHHE ONMUCATEIBHOU,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW W  MPOTHOCTHUYECKOW  (DyHKIIHIA
bu3ndecKoil Teopuu, poJib GU3NIECKON TEOprU B (POPMUPOBAHUU MPEACTABICHHIMA
0 (u3MUYECKOW KapTHHE MHUpPA, MECTO (PU3NYECKOM KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NIPEACTABIEHUNA O IPUPOJIE.

MexnpeaMeTHbIe CBA3M.

N3yuenune kypca Qusuku yrayonénHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS C YYETOM COJEPKATEIBHBIX MEKIIPEAMETHBIX CBI3€U C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUHU, TeOrpapuu U TEXHOJIOTUH.

Mesicnpeomemnoie NOHAMUA, C6AZAHHbBIE C UYUEHUEM MEMOO08 HAYUHO20
no3HanuA: ABICHUE, HAY4YHBIH (akT, runoresa, (u3nueckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJACHHE, DKCHEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTENIbHBIE TPUOOPHI, ITUBpOBast 1adbopaTopus.

Mamemamuka: peliecHUE CHUCTEMBI YpPaBHEHHU. TPUTrOHOMETPUYECKHUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NMPOEKIMM HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (QyHKUMNA. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHHe UIONIAIU TIOCKUX GUryp u o0bEMa Tel.

buonocua: snextpuueckue SIBICHUS B JKMBOW NpHUpOAE, KojeOaTelbHbIe
JBW)KCHUSI B JKUBOW MNPUPOAE, OHKOJOTMYECKUE PHUCKU TpU MPOU3BOACTBE
AIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHHE  OKPYKAIOUIEH  Cpenbl,
yIbTPa3BYKOBasg JUArHOCTUKA B MEJWLHMHE, ONTUYECKUE SIBJICHUA B KUBOU

MIPUPOJIE.



Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KpUCTAJIIMYECKAs! CTPYKTYpa TBEPABIX
TeJ, MEXaHU3MbI 00pa30BaHUsI KPUCTALTNYECKON PEIIETKHU, CIEKTPAIIbHBIA aHAIN3.

T'eocpaghua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJ€KUM MArHUTHBIX PYI,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusn: TPUMEHEHHE TIOCTOSIHHBIX MAarHUTOB, SJEKTPOMArHUTOB,
ANEKTpOJBUTaTENb SIKOOU, TeHepaTop MEPEeMEHHOI0 TOKa, WHAYKI[MOHHAS IeYb,
JMHUU DJIEKTpONepeiay, dJIEKTPOJIBUTaTeb, pajap, paiuonpuéMHUK, TEJIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN amnmapar, BOJIOKOHHAsI ONTUKA, COJIHEYHAsl OaTtapes, CyTHUKOBBIE
NPUEMHUKH, JIepHasi PHEPreTUKA U SKOJIOTHYECKUE aCTIEKThI €€ Pa3BUTHS.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBLHIET'O
OBPA3ZOBAHUA/INYHOCTHBIE PE3YJIBTATDI

JINYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE Pe3yJbTAThl OCBOCHUSI ydyeOHOro mnpenMera «Duzuka»
JIOJKHBI OTPa’kaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYaIOIIUXCsS PYKOBOJICTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHUX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OTBbITAa M OMbITA JICSITEILHOCTH B MPOIIECCE peau3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YaCTH:

rPaXKAAHCKOT0 BOCIIUTAHMSA:

. c(OPMHPOBAHHOCTh TPAKIAHCKOM TMO3MLKU OO0YyYarollerocss Kak
AKTUBHOT'O M OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

. NPUHATHE TPAJAULMOHHBIX OOLIEYEIOBEYECKUX T'YMaHUCTHYECKUX U
JEMOKPATUYECKUX LICHHOCTEH;

. TOTOBHOCTh BECTH COBMECTHYIO JESTENbHOCTh B  HMHTEpecax
IPaXIaHCKOro OOIIECTBA, Y4acTBOBATb B CaMOYIPABJIEHMH B 00pa30BaTEIbHOMN
OpraHu3alny;

. YMEHHME B3aUMOJICMCTBOBATh C COLUUAIBHBIMA HWHCTUTYTaMHU B
COOTBETCTBHH C UX (YHKIHUSIMU ¥ HA3HAYCHUEM;

. TOTOBHOCTBH K TYMAHUTAPHOU U BOJOHTEPCKOU AEATEIHHOCTH.

NMATPUOTHYECKOT0 BOCIIMTAHUSA:

. c(hOPMUPOBAHHOCTh  POCCHUUCKON  TPaKJaHCKOM  HACHTUYHOCTH,
MMaTPUOTHU3MA,;

. IICHHOCTHOE  OTHONIIEHWE K  TOCYJApCTBEHHBIM  CHMBOJIaM,

JOCTHKEHUSIM POCCUNCKHUX YUEHBIX B 007aCTH (PU3UKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

. C(bOpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HaHMI, OTHYCCKOI'O
IIOBCACHUA,
. CITOCOOHOCTh OLCHMBATb CUTyallUI0O W IIPHUHHUMATb OCO3HAHHLIC

peICcHus1, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBLIC HOPMbBI U ICHHOCTHU, B TOM
YUCJIC B CATCIBHOCTH yT-IéHOFO;



. OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIETO.

3CTETHYECKOr0 BOCIIUTAHMSA:

. ACTETUYECKOE OTHOLIEHHWE K MHpPY, BKJIIOYAs 3CTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYILIETO (PUZNIECKON HAYKE.

TPYA0BOI0 BOCIIMTAHUS:

. MHTEpEC K pa3inyHbIM chepaM MnpodhecCHuOHANbHON J1eATebHOCTH, B
TOM YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOM, YMEHHUE COBEPIIATh OCO3HAHHBIN
BbIOOp Oyayiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC KU3ZHEHHbIE TUIAHbL;

. TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO MU CaMOOOpPAa30BaHUIO B
00nacTi GU3HKHU HA TPOTSHXKEHUU BCEU KU3ZHH.

IKOJIOTHYECKOT0 BOCIIUTAHMSA:

. C()OPMUPOBAHHOCTb ~ JKOJOTHYECKOW  KYJBTYpHI, OCO3HAHUE
J100aJIbHOTO XapaKTepa dKOJIOTHYECKUX MPoOIIeM;

. IJIAHUPOBAHUE U OCYILIECTBIICHUE ICMCTBUI B OKPY’KAIOIIEH Cpelie Ha
OCHOBE 3HaHUS 1I€JIeN YCTOMYHUBOrO pa3BUTHUS YEJIOBEUECTBA;

. pacUIMpeHHEe OMbITa JAESITEIBHOCTH SKOJIOTMYECKON HaAIpaBICHHOCTU
Ha OCHOBE UMEIOIINXCA 3HAHUH MO (pU3MKe.

LHEHHOCTH HAYYHOTI'0 MO3HAHMA:

. chOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3UUECKOIN HAYKH;
. OCO3HAHUE LICHHOCTH HAYYHOU JESITEIbHOCTH, TOTOBHOCTh B IIPOLIECCE

U3y4eHUs! PUBHKHU OCYIIECTBIIATH MPOCKTHYIO M UCCIEA0BATENIbCKYIO JIEATEIbHOCTh
VHJIMBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIE YHUBEPCAJbLHbIE YUeOHbIE el cCTBUSA
Ba3oBble Jjornyeckue 1eicTBUA:

. CaMOCTOATENLHO (POPMYJIMPOBATh M aKTyaJU3UPOBATH TMPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

. OTIPEIEIATH IENH IeITeILHOCTH, 3a71aBaTh IMapaMeTphl U KPUTEPUU UX
TOCTHOKCHHSI,

. BBISIBIIAITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUUS] B PAaCCMATPUBAEMBIX
(bU3MYECKUX SIBICHUSIX;

. pa3pabaThiBaTh IUTAH PEIICHUS TMPoOJIeMbl C Yy4€TOM aHajau3a
UMEIOIINXCS MaTePUAIBHBIX M HEMAaTepUATbHBIX PECYPCOB;

. BHOCUTh KOPPEKTHUBBI B JEATEIHLHOCTH, OIICHMBATh COOTBETCTBUE
PE3yNBTATOB LEJSIM, OIICHUBATh PUCKHU MOCJIC/ICTBUN JEATEILHOCTH,

. KOOPJIMHUPOBATh M BBHITIOJNHATh PabOTy B YCIOBUSX PEATHHOTO,
BUPTYaJIbHOT'O 1 KOMOWHUPOBAHHOTO B3aMMO,ICHCTBHSI,

. pa3BUBaTh KPEATUBHOE MBINUICHHE TIPH PEIICHUU SKU3HECHHBIX
npooiem.

Ba3oBble ucciaenoBaTeIbCcKue eliCTBUS:

. BJIAJETh HAyYHOW TEPMHHOJOTHEH, KIIOYEBBIMU TMOHATUSMHU U
METOJAaMH (PU3NYECKON HAYKU;

. BIAJCTh HaBBIKAMU  YYEOHO-HMCCIEAOBATEILCKOM W  TPOEKTHOU

ACATCIBHOCTH B o0acTu Cl)I/ISI/IKI/I, CIIOCOOHOCTBIO M TOTOBHOCTBIO K



CaMOCTOSITEILHOMY TOMCKY METOJIOB peIIeHHs 3a7ad (PU3NYECKOTO COJNEp:KaHus,
NPUMEHEHUIO PA3JIMYHBIX METO/IOB ITO3HAHUS;

. BJIAJETh BUAAMU JIESITEIBHOCTU O IMOJIYYEHUIO HOBOTO 3HAHMS, €ro
UHTEPHpPETAlUH, NPeoOpa30BaHUI0O M MPUMEHEHHUIO B PA3NIHYHBIX y4eOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3/IaHUH YYE€OHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

. BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H U aKTyaJIM3UPOBATh 33]1ady,
BBIJIBUTaTh TMIOTE3Y €€ PEIICHNUs, HAXOJUTh apTyMEHTBHI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEPKACHUM, 3aJaBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

. aHAJIM3UPOBaTh IMOJYYEHHBIE B XOJI€ PEIICHMs 3aJaud Pe3yJIbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, POrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

. CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEIbHOM
JEATEIIbHOCTH, B TOM YHCJIC NIPU U3YUYCHUH (PUBUKH;

. JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;

. yMEThb TMEPEHOCUTh 3HAHUS MO (PU3UMKE B MPAKTHUYECKYIO O0JacTh
KU3ZHECATEIbHOCTH;

. yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX IPEAMETOB;

. BBIJIBUTaTh HOBBIC WJI€U, MpejJiaraTb OPUTHMHAIBHBIE MOAXOAbl U
pelieHus;

. CTaBUTh TMpoOJEeMbl M 3aJa4yd, JOMYyCKAIOIIUE albTepHATHUBHBIC
peLIEHHUS.

Pabora c nundopmanueii:

. BIAJCTh  HABBIKAMU  TOJy4eHHS  HHPOpMamuu  (HUIUIECKOTO

COJIep)KaHMS U3 HCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIILHO OCYIIIECTBIIATH IOUCK,
aHaJu3, CUCTEMAaTH3alluI0 W HHTEPIpeTanuio WHGOPMAIMU Pa3IMYHBIX BHJIOB U
dbopm npeacTaBiIeHuUS,

. OIICHMBATh JJOCTOBEPHOCTHh HH(POPMAITHH;

. WCITOJIB30BaTh CPEIACTBA WH(POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIlMOHHBIX
3a/1a4 ¢ cOOI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M AITHYECKUX HOPM, HOPM HWH(OOPMAITMOHHON
0e3011aCHOCTH;

. CO3/1aBaTh TEKCThI (PU3UUCCKOTO COACPKAHUS B PA3IMUHBIX hopMaTax
C yuéToM Ha3HA4YCHHS WH(DOPMAITUH U TIEJIEBON ayIMTOPUH, BRIOUPasi ONTUMATHHYIO
dbopMy TIpeCTaBICHUS ¥ BU3yaJIU3aIUH.

KoMMmyHHKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

. OCYIIECTBJIATh OOIEHHE Ha ypokKax (U3UKH W BO BHEYPOUHOUH
NeSITEIbHOCTH;

. pacrmo3HaBaTh MPEANOCHIIKA KOH(JIUKTHBIX CUTyallud M CMATYaTh
KOH(JIUKTHI;

. pa3BEPHYTO ¥ JIOTUYHO U3Jaratb CBOIO TOYKY 3pEHHS C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

. NOHMMATh W  HUCHOJb30BaTh  MPEUMYIIECTBA KOMaHJIHOHW U
WHIUBUYaIbHON paOOThI;

. BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JIEHCTBUH C yu€TOM

O6IJ_II/IX HHTCPCCOB U BO3MOKHOCTEH KaXXJ0ro 4JICHAa KOJIJICKTHUBA,



. OPUHUMATh LEIM COBMECTHOW JE€ATEIBHOCTH, OPraHHU30BBIBaTH M
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

. OLICHMBATh KaY€CTBO CBOETO BKJIAJa U Ka)KJOr0 YYaCTHUKA KOMaH/IbI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

. Ipeuiaratb HOBBIE MPOEKTHI, OLIEHUBATh UAEU C MO3ULHUHA HOBHU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

. OCYILIECTBJISITh TO3UTUBHOE CTPATETMUECKOE MOBEACHUE B PA3IMYHBIX
CUTYaIIMSIX, TPOSBIISITH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

. CaMOCTOATENIHO OCYILIECTBIIATh IO3HABATENIBbHYIO JEATEIbHOCTh B
o0nacTu (PU3UKU U ACTPOHOMHMH, BBISIBJISITH IPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

. CaMOCTOATENIbHO  COCTaBJATh IJIAaH  PEHIeHUs]  Pacy€THbIX U
KAUECTBEHHBIX 3aJa4, IUIAH BBIIIOJIHEHHUS MPAKTHUECKOW pPaboOThl € Yy4E€TOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOUTCHHUIA;

. JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

. pacuMpsTh paMKH Yy4eOHOro TMpeAMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTCHUM;

. JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHUPOBAaTh €ro, Oparh Ha ceds
OTBETCTBEHHOCTh 32 PEIIICHUE;

. OIICHUBATh IPUOOPETEHHBIN OTIBIT;

. CIIOCOOCTBOBATH (DOPMHUPOBAHUIO U TIPOSBICHUIO PYAUIIMH B 00JIACTH

(U3HUKHK, TOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJLJIEKT:

. JaBaThb OLICHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHUBBI B
NEATENIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEIISIM;
. BJIAJETh HABBIKAMHU TI03HABATEIBHON pediaeKcur Kak OCO3HAaHHS

COBEpIIAEMBIX JCHCTBUA M MBICIUTENBHBIX MPOLECCOB, HUX PE3YJIbTATOB U
OCHOBaHUI;

. UCITIOJIB30BaTh MPUEMBI PEQIICKCUU I OICHKHM CHUTYalluH, BBIOOpa
BEPHOI'O PEILLICHHS;

. YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO MPUHUMATH PELICHUS 10 UX
CHIKCHUIO;

. MPUHUMATh MOTUBBI U APTYMEHTHI APYTUX MPHU aHAJIU3€ PE3yJIbTaTOB
JIESITENBbHOCTH;

. MPUHUMATH ce0sl, MTOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

. MIPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX MPU aHAJU3E PE3YyJIbTAaTOB
NEATEIbHOCTH;

. MPU3HABATh CBOE MPABO U MPABO APYIHX HA OMIHOKH.

B mporiecce mocTHKEHUs TUYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpEAHEro oOIero oo0pa3oBaHHs Yy OO0ydaroUIuxcs
COBEpIICHCTBYETCS AOMOITMOHAIIBHBIN WHTEJICKT, TIPEAMOIar afoIIHiA
c(OPMUPOBAHHOCTD:



. CAMOCO3HaHUS, BKJIIOYAIOIIErO0  CIOCOOHOCTh  IMOHMMAThb  CBOE
HYMOLIMOHAILHOE COCTOSIHME, BHJETh HAMpaBICHHUS Pa3BUTHSI COOCTBEHHOMN
IMOLIMOHAIBHOM cepbl, OBITH YBEPEHHBIM B ce0€;

. CaMOpETrYyJIMpPOBAaHUs,  BKJIOYAIOIIEIO  CAaMOKOHTpPOJIb,  yMEHHUE
MPUHUMATh OTBETCTBEHHOCTH 3a CBOE MOBEJIEHUE, CIOCOOHOCTH aIallTUPOBATHCS K
HIMOLIMOHAJIBHBIM U3MEHEHUSIM U MIPOSBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

. BHYTPEHHEH MOTHUBALMH, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHKEHUIO
LEeNIU U yCHexXy, ONTUMHU3M, WHULIUATUBHOCTb, YMEHHUE JIEHCTBOBAaTb, MUCXOIS U3
CBOMX BO3MOKHOCTEH;

. SMIATUM, BKJIKOYAIOMIEH CIIOCOOHOCTh MOHUMAaTh SMOLMOHAIBHOE
COCTOSIHME JIPYTMX, YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHHUS, CIIOCOOHOCTD K
COUYYBCTBHIO U CONIEPEKUBAHUIO;

. COLIMAJIbHBIX HABBIKOB, BKJIIOYAIONMIMX CIOCOOHOCTh BBICTPAMBATH
OTHOIIICHUSI C APYTUMHU JIOABMH, 3a00THTHCS, MPOSBISATH MHTEPEC U pa3peniaTh
KOH(DJIUKTBHI.

HPEIMETHBIE PE3YJIBTATDI

K koHny o0yuenust B 10 knacce npeaMeTHbIE pe3yabTaThl Ha yriyOJIEHHOM
YPOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTh y 00YUarOIIUXCS YMEHUM:

. NOHMMATh pPOJb (PU3UKU B SKOHOMHUYECKOH, TEXHOJIOTMYECKOH,
HKOJIOTUYECKOM, COIMATBHON U ATUUECKON chepax AesTeTbHOCTH YEIOBEKa, POJIb U
MeCTO (PU3MKH B COBPEMEHHON HAy4HOUW KapTHHE MUpPa, 3HAUCHHE OMHCATEIbHOH,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIIBHOW W  MPOTHOCTHUYECKOW  (DyHKIIHIA
(bu3HYeCcKO TEOPUH — MEXAHUKHU, MOJIEKYJISIPHON (DU3HKU U TEPMOAUHAMUKH, POITH
¢u3nyeckoil Teopur B (POPMUPOBAHUU TMPEACTABICHUN O (PU3NYECKOM KapTHHE
MUpa;

. pasziuyaTh YCJIOBHS MPUMEHUMOCTH MOJenel (U3MYEeCKUX Tel U
MIPOLIECCOB (SIBJICHUI): MHEPIMAIbHAS CUCTEMA OTCUETA, ADCOTIOTHO TBEPIOE TEIIO,
MaTepuaibHas TOYKA, PABHOYCKOPEHHOE [IB)KEHHE, CBOOOJHOE IaJIeHUE,
abcoiroTHO yrmpyras aedopmariiusi, aOCOMIOTHO YNPYroe v abCOMIOTHO HEYNPYroe
CTOJIKHOBEHMSI, MOJENN Ta3a, KUAKOCTH U TBEPAOIro (KPUCTAIUIMYECKOIO) Tea,
WJICAJIbHBIN T'a3, TOUCUHBIN 3apsiJl, OQHOPOJHOE JIEKTPUUECKOE MOJIE;

. pasnuyaTh yclIoBUs (TpaHUIlbl, 00JACTH) TPUMEHUMOCTH (PU3NIECKUX
3aKOHOB, TIOHMMAaTh BCceoOHUN XapakTep (yHIaMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

. aHATM3UPOBATh M OOBSICHATH MEXaHWYECKHE TPOIECCHl M SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHbl MEXaHHWKH (OTHOCHTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (DOPMYJIIbl KHHEMATUKN PABHOYCKOPEHHOTO JABUKEHHUS,
npeoOpa3zoBanusa ['anunes Juisi CKOPOCTH M TepeMelleHus, 3akoHbl HploToHa,
OPUHIMI OTHOCUTENbHOCTH ['anmies, 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHBI
COXpaHEHHUs HUMIIyJIbca M MEXaHUYECKOW HSHEpPruu, CBsA3b pabOThl CHIIBI C
U3MEHEHUEM MEXAaHWYECKOW SHEpPIruH, YCIOBHUS PABHOBECHUsI TBEPAOIO Tela), MpU
ATOM HCHOJIb30BaTh MAaT€MaTUYECKOE BBIPAKEHUE 3aKOHOB, YKAa3bIBATh YCJIOBUS
NPUMEHUMOCTH (DU3MUECKUX 3aKOHOB: MpeoOpa3oBaHuil [anunes, BTOpOro u



TPETHEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHWs HMMIYJbCA WU MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTECHHUS;

. aHAJIM3UpPOBaTh M OOBSACHATH TEIUJIOBBIE TMPOLIECCHl M SIBJICHHS,
UCONB3ysl ocHOBHBbIE ToJokeHUusT MKT M 3akOHBI MONEKYJISIpHONH (PU3UKH U
TEPMOJIMHAMUKHU (CBSI3b JABJIEHUS HACAIBHOIO Ta3a CO CpeIHEd KHHETHYECKOU
DHEPrUed TEIJIOBOTO [IBMXKEHUSI W KOHIEHTpAlUMeW €ro MOJEKYJd, CBA3b
TEMIIEPATYPHI BEIIECTBA CO CPETHEN KNHETUUECKOW SHEPTUEN TEMIOBOTO IBUKEHUS
€ro 4acTHUl, CBS3b JIABJIICHUS HJCAIBHOIO ra3a ¢ KOHILEHTPALMEN MOJEKYJI U €ro
TeMmieparypoi, ypaBHeHue  MeHaeneeBa—Knaneipona, TEpBbIA  3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAHEHMS SHEPTHH B TEIUIOBBIX MPOIECCaX), MIPU 3TOM
UCIIOJIB30BaTh MAaTEMATUUYECKOE BBIPAXKECHUE 3aKOHOB, YKa3blBaThb YCJIOBUS
IPUMEHUMOCTH ypaBHeHUs MeHeneeBa—Kiamnelipona,

. aHAIM3UPOBaTh U OOBACHATH DJIEKTPUYECKHE SIBJICHUS, HCIOJIb3YS
OCHOBHBIE€ TIOJIOXKEHUS M 3aKOHBl DJIEKTPOJMHAMUKH (3aKOH COXPAaHEHHUS
AIEKTPUYECKOTO 3apsiaa, 3aKkoH KylloHa, MOTEeHIMaNbHOCTh AJIEKTPOCTATHYECKOTO
ITOJIs1, IPUHLINI CYTIEPTIO3ULIMU DIEKTPUUECKUX TIOJIEH, TPU TOM YKa3bIBasl yCIOBUS
IIPUMEHUMOCTH 3akOoHa KylloHa, a Takke NpPaKTUYECKH BaKHBIE COOTHOILICHMS:
3akoHbl OMa I y4yacTKa LENHW W Ui 3aMKHYTOM JJEKTPUYECKOM LENU, 3aKOH
Jxoyns—Jlenua, npaBuia Kupxroga, 3akonsl @apajes Ais 3JIeKTPoIIn3a);

. OIHKCHIBaTh (PU3UUECKUE MPOILECCHI U SIBICHHUS, UCITIONb3Ys BEJIMUNHBL:
IIEpEMEILIEHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIa, MOMEHT
CWJIBI, JaBJICHUE, TOTEHI[MAIbHAS SHEPTUsl, KHHETUYECKAsl DHEPTUSl, MEXaHNYECKasI
3Heprusi, paboTa CUIbI, LIEHTPOCTPEMUTENBHOE YCKOPEHHE, CUiIa TSKECTH, CHJia
YIOPYTOCTH, CHJIAa TPEHUS, MOILIHOCTb, JHEPTUs B3aWUMOJECHCTBUA Tella ¢ 3eMIIEN
BOJIM3M €€ MOBEPXHOCTH, PHEPIUs yNpyrou aeGopmaiuu NpyKUHbI, KOJIUYECTBO
TEIJIOTHI, a0COJIIOTHAs TeMIlepaTypa Tena, padoTa B TEPMOJMHAMUKE, BHYTPEHHSA
HHEPrUs UACATBHOIO OJTHOATOMHOIO ra3a, padoTa UAeaIbHOTO ra3a, OTHOCUTEbHAS
BIIAXKHOCTh Bo3ayxa, KIIJ[ naeasbHOro TEruioBOro ABUTATENs; JJIEKTPUUYECKOE
I0JI€, HANPSKEHHOCTD JJIEKTPUYECKOTO IOJSA, HANPSKEHHOCTH MOJISI TOYEYHOTO
3apsia WM 3apsDKEHHOTO IIapa B BaKyyM€ M B JUAJIEKTPUKE, IMOTEHLIHAI
AIEKTPOCTATUYECKOTO TIOJISl, PAa3HOCTh ITOTEHUHAJIOB, JJEKTPOABHWKYLIAs CHIIA,
CUJa TOKA, HAIpPsHKEHHWE, MOIIHOCTH TOKA, JJIEKTPUYECKAsT EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTHUBJIIEHWE Yy4YacTKa LENU C II0CIEAOBAaTEIbHBIM U
[IapajuIeNIbHbIM  COCIMHEHUEM PpE3UCTOPOB, DBHEPIUs DJIEKTPUYECKOIO  I10JIA
KOHJIEHCATOpa;

. OOBSACHATh OCOOCHHOCTU TMPOTEKAaHWUS  (PUBUUYECKUX  SBIICHUIA:
MEXaHWUYECKOE JBWKEHHE, TEIUIOBOE JBW)KECHUE YaCTHI[ BEIIECTBA, TEIUIOBOE
paBHOBecue, OpOyHOBCKOe JBWkeHue, Auddy3us, HCHapeHHe, KUTIEHUE U
KOHJICHCAIUs, TUIaBJIEHUE W KPUCTAJUIM3ALMS, HANPABIECHHOCTh TEIUIONEPENayu,
DNEKTpU3aUUs  TEJN, OKBUINOTEHUUAIBHOCTh  IMOBEPXHOCTH  3apsHKEHHOTO
IIPOBOIHUKA;

. NPOBOJUTh  HCCIEOBAHUWE 3aBUCHUMOCTH  OJHON  (pu3myeckoin
BEJIMYMHBl OT JAPYrol C UCIOJIb30BAHUEM TMPAMBIX HW3MEPEHUN, MpPU OSTOM
KOHCTPYHUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3yJIbTaThl MOJYYEHHON 3aBUCUMOCTHU
busznyecKkux BENUYUH B BUAEC TpadUKOB C yu€TOM aOCONIOTHBIX MOTPEIIHOCTEH
WU3MEPEHUN, JENaTh BEIBOABI 10 PE3YyIbTaTaM MCCIEN0BaAHUS;



. MPOBOJIUTH KOCBEHHBIE M3MEpPEHUs (DU3UYECKUX BEIMYUH, TIPH STOM
BHIOMpaTh ONTUMAJIBHBIA METOJI HW3MEPEHHUs, OIECHHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;

. MPOBOAUTL OMNBITBI MO MPOBEPKE MPEIJIOKEHHOM THUIOTE3bI:
IUIAHUPOBATH ~ 3KCIEPUMEHT, COOHMpaTh  SKCIEPUMEHTAIBHYI0  YCTaHOBKY,
aHaJM3UpPOBaTh TMOJYYEHHBbIE pE3yJdbTaTbl W JENaTh BBIBOJ O CTaryce
MPEIVIOKEHHON TUTIOTE3BIL;

. coOnoaTh MpaBuja Oe30macHOro TpyjAa TMpU  MNPOBEACHHUU
UCCJIEIOBAHUM B paMKax Y4eOHOro OKCIIEpUMEHTa, MpaKTHKymMa U Y4eOHO-
UCCIIEOBATENIbCKO M MPOEKTHOM  JEATEIbBHOCTH € HUCIIOJIb30BaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOPHOTro 000pYAOBAHMUS;

. pelmarb pacu€THbIC 3aJa4d C SIBHO 3aJaHHOM M HESBHO 3aJJaHHOU
(bu3MYecKOil MOJENbIO: HA OCHOBAHWM aHAJIM3a YCJIOBHUS OOOCHOBBIBATH BBHIOOD
(bu3nUecKoil MOAENH, OTBEYAIOIIe TPeOOBAHUAM 3aJaud, TPUMEHSITh (POPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJaThl (PU3NYECKUX TEOPUH MPU HCIIOIH30BAHUU
MaTEMaTUYECKUX METOJOB pEelIeHUs 3a7ad, NPOBOAUTH Pacdy€Tbl HA OCHOBaHUU
MMEIOIIMXCSL JaHHBIX, aHAJM3UPOBATh PE3YJbTaThl U KOPPEKTUPOBATH METObI
pElIeHUs C YUYETOM MOITYUYEHHBIX PE3YJIbTATOB;

. pemaTh KaueCTBEHHBIC 3aJlayM, TpeOyIolue MPUMEHEHUsI 3HAaHUN U3
pa3HBIX paslenoB Kypca (U3UKHU, a TaKKE HMHTETpallid 3HAHUW U3 JAPYrux
MPEAMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTMUECKYIO LEMOYKY
pacCyXKJIeHUH C OMOpPOM Ha M3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU M (HU3UYECKUE
SABJICHUS;

. UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
MPUHITMTIOB pabOThl HM3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB W
TEXHOJIOTUYECKUX MPOLIECCOB;

. MPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0O MUpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

. aHaNM3UpOBaTh M OIEHUBATh  TOCIEACTBUA  OBITOBOM U
MPOU3BOJCTBEHHOM JIESITEIbBHOCTM 4YEJIOBEKAa, CBA3AHHOM C (U3HUYECKUMU
poleccamMm, C TO3MIMK DIKOJOTHYECKON O€30MacHOCTH, TMPEACTABICHUN O
pallMOHAIbHOM NIPUPOJIONOJIB30BAHUM, a TaKKE€ Pa3yMHOM HCIIOJIb30BaHUU
JOCTH)KECHUW HAYKM W TEXHOJOTHM I JaJbHEHIIErO Pa3BUTHUS YEJIOBEUYECKOTO
00I11eCTBa;

. OPUMEHSTh  pa3inyHble  CHOCOOBI  paboThl C¢  wHMOpMaIuen
(bU3MYEeCKOro comepKaHusl C HCIOJIb30BAHUEM COBPEMEHHBIX WH(OPMAITMOHHBIX
TEXHOJIOTWI, TPU OTOM HCIIOJIH30BAaTh COBPEMEHHbIE WH(OOPMAIMOHHBIC
TEXHOJIOTUM Ui TOMCKa, MEepepadOTKU U MpeabABICHHUS y4eOHOW M Hay4HO-
NoNyJISIpHOW MH(OPMALUKU, CTPYKTYPUPOBAHMS W HHTEPNpPETAMU HHPOpMAIIUH,
MOJIYYeHHOU U3 Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJIYy4aeMYIO
MH(OPMAIUIO U OLIECHUBATH €€ JOCTOBEPHOCTh KaK HA OCHOBE UMEIOIIUXCS 3HAHUM,
TaK U Ha OCHOBE aHaJIN3a UICTOYHUKA UHPOPMALIUK;

. NpOSIBIIATH ~ OPraHU3allMOHHBIE W [IO3HABaTEJIbHbIE  YMEHUS
CaMOCTOATEILHOTO TPHOOPETeHHs] HOBBIX 3HAHWW B TIPOIECCE BBITTOJHCHUS
MPOEKTHBIX U Y4eOHO-HCCIEN0BATENbCKUX PaldoT;



. paboTaTh B IPYIIE C WCIOIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh PAa0OTy TPYNIbl, PALMOHAIBHO PACHpPENEATh JEATEIbHOCTh B
HECTAHIAPTHBIX CUTYalHsIX, AI€KBATHO OLICHUBATH BKJIaJ KAKJIOI0 U3 YYaCTHUKOB
TPYIIIbI B PELIEHUE PACCMAaTPUBAEMOMN MPOOIIEMBI;

. MPOSIBIISATE MOTUBALIMIO K Oyayleil mpogecCHoHaTbHON NeITeIbHOCTH
[0 CIIEUUAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQPUIISL.

K konity oOyuenust B 11 knacce npeaMeTHbIE PE3ybTaThl HA YIiIyOlIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUINA:

. NOHUMATh POJb (U3UKA B DKOHOMHUYECKOW, TEXHOJIOTHUYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJIOBEKA, pOJiIb U MECTO (PU3UKH B
COBPEMEHHOW HAy4YHOW KapTUHE MHUpPa, pPOJIb AaCTPOHOMHUU B IIPAKTUYECKOM
NEATEIIbHOCTH YEJI0BEKA U JaJIbHEUIIIEM HayYHO-TEXHUYECKOM Pa3BUTUH, 3HAUCHHE
OMUCATEIbHON, CHUCTEeMAaTU3UPYIONICH, OOBSICHUTEILHOM W MPOTHOCTUYECKOU
GyHKUMA  (U3HYECKOW TEOpUM — DIIEKTPOAUHAMUKH, CHEIUAIbHOW TEOPUHU
OTHOCUTEIBHOCTH, KBAHTOBOM (PU3UKH, poiib (PU3UUECKOI TeOpUU B (HOPMUPOBAHUU
MPEACTABICHUN O PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKON KapTUHBI MHUpa B
oOLIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O TPUPOJE;

. paznuyaTh YCJIOBHS TMPUMEHHUMOCTH MOJenel (U3MYecKux Tela u
IPOLIECCOB (SIBJICHUN): OJHOPOAHOE BJIEKTPUYECKOE U OJHOPOAHOE MarHUTHOE
MoJis, TapMOHUYECKHE KOJeOaHMs, MAaTeMAaTHYEeCKUN MasTHUK, WICaIbHbBIN
NPY>KUHHBIA MasSTHUK, TapMOHMYECKHE BOJHBI, HJCATbHBIN KOJeOaTeIbHbBIN
KOHTYp, TOHKas JINH3a, MOAEJIEH aTOMa, aTOMHOTO 51/Ipa U KBAHTOBOW MOJEJIH CBETA,

. pas3nuyaTh ycJioBHs (TpaHUIIbl, 00JIACTH) MPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, TIOHMMAaTh BceoOUMi XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh HCTOJIb30BAHMS YACTHBIX 3AKOHOB;

. aHANM3UPOBaTh M OOBSCHATH DJIEKTPOMArHUTHBIE MPOLIECCHl U
ABJICHUS, HCIOJIb3YS OCHOBHBIE IIOJIOKEHHUSI WU 3aKOHBI DJJIEKTPOAUHAMUKU U
CHEUaIbHOW TEOPUM OTHOCUTEIBHOCTH (3aKOH COXPAHEHUsS 3JIEKTPUYECKOro
3apsiga, cuina Awmmepa, cwia JlopeHna, 3aKOH 3IEKTPOMAarHUTHOW HWHIYKIUWH,
npasuio Jlenua, cBsazp DJIC caMOMHAYKIMH B BJIEMEHTE AIEKTPUUYECKOU IEMH CO
CKOPOCTBIO HM3MEHEHMSI CHJIbI TOKa, IIOCTYJAaThl CIEUUAIBHON TEOpUHU
OTHOCHUTEJILHOCTU DUHIITEIHA);

. aHAMM3UPOBaTh U OOBACHITH KBAaHTOBBIE IMPOIECCHl W SIBJICHUS,
WCIIOJIB3YysI TOJIOKEHUsSI KBAaHTOBOM ¢u3uku (ypaBHeHHME DUWHINTEHHA IS
dbotordexra, mepBwIi W BTOpON ToOCTynarel bopa, NPUHIUIT COOTHOIICHHUS
HeonpenenéHHocten [ elizenOepra, 3aKOHBI COXPAHEHHSI 3apPSJ0BOTO M MAaCCOBOTO
YHUCEeIl U SHEPTHUH B SIAEPHBIX PEAKIUAX, 3aKOH PaIMOAKTUBHOTO pacnajia);

. OMUCHIBATh (PU3NYECKUE MPOIECCHl U SABJICHUS, UCIIOJIb3YS BETUYUHBI:
HaIpsKEHHOCTh AJIEKTPUYECKOTO TOJISI, MOTEHUHAN AJIEKTPOCTATUYECKOrO MOJI,
Pa3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYLIAs CUIa, MHIYKIUS MArHUTHOTO TOJIA,
MAarHuTHbIA TOTOK, cwia AMIepa, WUHAYKTUBHOCTb, JJIEKTPOABIKYIIAS CHJIA
CaMOMHIYKIINH, SHEPTUS MATHUTHOTO MOJI POBOJHUKA C TOKOM, PEISTUBUCTCKUI
UMITYJIbC, TIOJIHAsi SHEPIHs, PHEPrusi MOKOsS CBOOOJHOM 4YaCTHUIbI, SHEPIUS U
UMIYyIsC (OTOHA, MACCOBOE YUCIIO U 3apsA SApa, SHEPTHUS CBA3M s1Ipa;



. OOBSICHATH OCOOCHHOCTH MPOTEKaHWS  (PUIUUECKUX  SBICHUIL:
AJIEKTPOMArHUTHAsT UHAYKIMS, CAMOUHIYKIIUS, PE30HAHC, MHTEep(EpEHIUsT BOJH,
mudpakius, AUCIEPCHUs, MOJHOE BHYTPEHHEE OTpa)KeHHE, (POTOIIECKTPHUUECKHI
abdext (pororddext), anpda- u Oera-pacmaapl sSAep, ramMma-u3IydeHUEe Sep,
dbusznyecKre MPUHLHUIIBI CIIEKTPAIIBHOTO aHalln3a U paboTHI Jia3epa;

. OTIpEIENIATh HAIIPABJICHUE MHAYKIIMM MAarHUTHOTO MOJIsi TPOBOJIHUKA C
TOKOM, CHJIbl AMmIiepa u cuiibl JIopeHiia;

. CTpPOUTH H300paKe€HUE, CO37]aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOM
JIMH30M, U paCCYUTHIBATH €T0 XapaKTEPUCTUKH;

. MPUMEHSTH OCHOBOTIOJIAralol1e aCTPOHOMUYECKUE MIOHATHSI, TEOPUU U
3aKOHBI NIl aHaliu3a U OOBACHEHMS (PU3MYECKUX TPOIECCOB, MPOUCXOMISIINX B
3BE3/1aX, B 3BE3IHBIX CUCTEMAX, B MEXKTaJIaKTUYECKON Ccpejie; ABUKEHUST HEeOSCHBIX
TEJ, PBOIIOLIMY 3BE3/ U BecelneHHoii;

. MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYHMH C
WCIIOJIB30BaHUEM TMPSMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buUKCcHUpOBaTh PE3yJabTAThl MOTYUYEHHON 3aBUCUMOCTH (PM3UYECKUX BEJIMUMH B BUJIE
rpauKoB ¢ y4€TOM aOCOIIOTHBIX MOTPEHIHOCTEN M3MEPEHUH, JAeiaTh BBIBOJBI MO
pe3ynbTaTaM HCCIIEIOBAHUS;

. MPOBOJIUTh KOCBEHHbIE M3MEpPEHUs (DU3UUYECKUX BEIMYUH, TIPU STOM
BBLIOMpPATh ONTUMAJbHBIA METOJ HU3MEPEHHs, OIEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

. MPOBOAUTh OMNBITBI MO MPOBEPKE MPEIJIOKEHHONM THIOTE3bI:
IUIAHUPOBATh ~ DKCHEPUMEHT, CcOOUpaTh  OAKCIEPUMEHTAIBHYI0  YCTaHOBKY,
aHaJM3UpPOBaTh TMOJYYEHHBIE pE3yJdbTaTbl M JIeJlaThb BBIBOJ O CTaTyce
MIPEIIOKEHHON TUIIOTESBI,

. OMUCHIBATH METO/IbI TOJIYYEHHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUIA;

. coOmonaTh mpaBwia 0€30MacHOro TpyJda TMpU  MNPOBEACHUHN
UCCJIEIOBAHUM B paMKax Y4yeOHOro »SKCHEpPUMEHTa, MNpPaKTUKymMa U Yy4eOHO-
UCCIIEAOBATENIbCKOM M MPOEKTHOW  JEATEIBHOCTH € HUCIIOJb30BaHUEM
U3MEPUTELHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

. peuiaTh pacu€THhIE 3aJayd C SBHO 33JaHHOW W HESBHO 3aJaHHOU
(bu3MYeCcKO MOJIETbI0: HA OCHOBAHWM aHANM3a YCIOBUSA BBIOWpATh (HU3MUECKUE
MOJICNIA, OTBEYAIOIIME TPEOOBAHUSM 3a/layd, MPUMEHSITH (POPMYIBI, 3aKOHBI,
3aKOHOMEPHOCTH U TIOCTYJNaThl (PU3MUECKUX TEOPUNA TIPU UCIOJIb30BAHUU
MaTeMaTHYECKUX METOJOB PEIICHHS 3aJay, MPOBOAUTH PAacuy€Thl HA OCHOBAHUU
MMEIOIIMXCSl JaHHBIX, AHAM3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATH METOMbI
pelIeHus ¢ y4ETOM MOJIYYEHHBIX Pe3yJIbTaTOB;

. pemaTh KaueCTBEHHBIC 3aJa4uH, TPeOyIole MPUMEHEHUSI 3HAHUN W3
pa3HBIX pa3lesioB Kypca (U3MKH, a TakKe HHTETpallud 3HAHUM U3 JAPYrux
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJAa: BBICTPAUBATH JIOTHYECKYIO ILIETIOYKY
pacCyXJIeHU C OMOpOil Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3NYecKue
SIBJICHUS,

. UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
IOPUHIIMIIOB pabOThl H3MEPUTENbHBIX MNPUOOPOB, TEXHUUYECKUX YCTPOMCTB H
TEXHOJIOTHYECKUX MTPOLIECCOB;



. MPUBOAUTH MPUMEPHI BKJIaJla POCCHUMCKUX M 3apYyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE TPOIECCOB OKPYXKAIOIIETO MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

. aHANMM3UpPOBaTh W  OIICHWUBATH  TIOCIEJACTBUS  OBITOBOM |
MIPOU3BOJICTBEHHOW JICSITCIIBHOCTH YEJIOBEKAa, CBS3aHHOM C  (U3UYECKUMU
poleccaM, C TO3MIMK HSKOJOTUYECKON Oe30MacHOCTH, MPEACTABICHUN O
pallMOHANIBLHOM TMPUPOJAOIOIB30BAHUU, a TaKXKE pPa3yMHOM HCIOIb30BaHUU
JOCTH)KEHUM HAyKW M TEXHOJOTHUU NJis JaJbHEUINEro pa3BUTHUS YEIOBEYECKOTO
00IIIECTBA;

. OPUMEHSATh  pa3lidyHble CHocoObl  paboThl Cc  uHbOpMaluen
bu3nYecKoro cojuepkaHusi ¢ HUCIOJIb30BAHUEM COBPEMEHHBIX WH(OPMAIIMOHHBIX
TEXHOJIOTHM, TIPU OSTOM HCIOJB30BaTh COBPEMEHHbIE WH(OPMAIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, NEepepabOTKu M MpPEIbABICHUS y4eOHOW W Hay4HO-
NOoNyJISIpHOW MH(OpPMALUK, CTPYKTYPUPOBAHUS U HHTEpHpETalluu UH(OpPMAaINH,
MOJTYYEHHOU U3 Pa3IMYHBIX HCTOUHUKOB, KPUTUYECKH aHATTU3UPOBATH IMOJTYy4aeMy0
MH(pOpMAIINIO U OLIEHUBATH €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOLIUXCS 3HAHUM,
TaK U Ha OCHOBE aHaJlM3a UCTOYHUKA UH(POpMAIUK;

. NpOSIBIIATH ~ OPraHM3allUOHHBIE UM TIO3HABaTeNIbHbICE  YMEHUS
CaMOCTOATENLHOTO TIPUOOPETEHHs] HOBBIX 3HAHUW B TPOLIECCE BBITTOJIHECHUS
MIPOEKTHBIX M Y4EOHO-HUCCIEA0BATEIbCKUX PA0OT;

. paboTarh B IpYIIE C UCIOTHEHUEM Pa3IUYHBIX COIMATIBHBIX POJICH,
IUIAHUPOBATh PA0OTy TPYNIBI, PANMOHATIBLHO PACHpPENENsTh JESITeIbHOCTh B
HECTAHIAPTHBIX CUTYalUsIX, aJICKBATHO OIIEHUBATh BKJIAJ KaXXI0r0 U3 YYaCTHHUKOB
IPYNIIBI B pEHIEHUE pacCMaTpUBAEMO MPOOIEMBI,

. MPOSIBJISITH MOTUBAIIHIO K Oy Ty1Iel MpoecCHOHAIBHOMN NeSITEIbHOCTH
M0 CHENUATIBHOCTIM (PU3UKO-TEXHUUECKOTO MTPOQHIISL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne ni/m HaumenoBanue pasgenoB u  T1em | KomnyecTBo | DileKTpOHHBIE (uudpossbie) | Yuér padoueil nporpaMMbl BOCIIHTAHUS
NPOrpamMmbl 4acoB o0pa3oBaTe/bHbIE PecypChl

Pasznen 1. HAYUYHBIM METO/ ITO3HAHWS ITIPUPO/IBI

1.1 ‘ Hay4Hblif METOJT TO3HAHKS IIPUPOIBI 6 https://m.edsoo0.ru/PC1GBZIVT | ®opMupoBaHWe  I[EHHOCTH  HAyYHOIO

HToro no pazaeny 6 MO3HAHUA M YBAXKEHUA K POCCUUCKON
HayKe, OTBETCTBEHHOI'O OTHOMICHHS K
0€30MMaCHOCTH, KPUTHYECKOTO MBIIILJICHHS
U MHTEpeca K MH)KEHEPHBIM IMpodeccrusm
4yepe3 UCTOPHUIO (DM3HMKHU, WHCTPYKTAXK IO
Th u opranusanu0 MUHU-UCCIIETOBAHHI.

Pa3zpgen 2. MEXAHUKA

2.1 Kunemarnka 10 https://m.edsoo.ru/BKXFFBIA7 dopmupoBaHue TPYAOTIOOUS "

2.2 JunaMuka 10 https://m.edsoo.ru/EMEIYTESH | akkypaTHOCTH TIpU  pELIEHUWU  3a/ad;

2.3 CraTrika TBEPJIOTO TeNa 5 https://m.edsoo.ru/LEOQIUJW58 pa3BUTHE HABBIKOB PAa0OTHI B TPYIIIE MPH

2.4 3aKOHBI COXpaHEHHUs] B MEXaHUKE 10 https://m.edsoo.ru/IPPU75ZCZ BBITIOJIHCHHHM  J1a0OpaTOpHBIX  padoT;

HToro no pazaeny 35 npodopueHTanus (CBSI3b MEXaHUKH C

TEXHUKOMN n HHXXCHCPHBIM )ICJ'IOM);
BOCIIUTAaHUC OTBETCTBCHHOCTH 3a
TOYHOCTDb paC‘IéTOB u 0e30IacHOCTh Ipu
BBITTOJTHCHHH SKCIICPUMCHTA.

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINMHAMHUKA

3.1 OCHOBBI  MOJICKYJIIPHO-KMHETHYECKOH | 15 https://m.edsoo.ru/GFRCERILS | Dkosornueckoe BOCIUTAHKHE: 00CYKICHUE
TECOPHH YCTPOWCTBA TEIUIOBBIX MAaIlMH W X
3.2 Tepmoauaamuka. TernoBbie MaIuHBI 20 https://m.edsoo0.ru/HD3D80OQ61 | BIMSHUS HAa  OKPYKAIONIYI0  Cpeay;
3.3 ArperaTHple  COCTOsIHUS  BemiectBa. | 14 https://m.edso0.ru/IWB97NGVP | dopmupoBanue OTBETCTBEHHOTO
da3oBbIe IEPEXOIbI OTHOIICHHS K TTOCIEACTBUSIM TEXHHUCCKUX
Hroro no paszgeay 49 pEIICHUI; pa3BUTHE JIOTUYECKOT' O
MBILIUIEHUSI W BHUMaHUS TMpH pabore ¢
¢dopmynamu u rpadukamu.
Paznen 4. DJIEKTPOANHAMUKA
4.1 DIEKTPUUECKOE MMOJIe 24 https://m.edsoo0.ru/LFUQRIRSA | ®opmupoBaHue KyIbTYpbl 0O€30MacHOTO
4.2 ITOCTOSIHHBIH AJIEKTPHUCCKHUIT TOK 24 https://m.edsoo.ru/WKWL98VW?2 | noBeneHus B ObITY
4.3 Toku B pa3saHuHBIX cpeax 6 https://m.edsoo.ru/VLX14U83A (371eKTpOOE30MacHOCTh);  MMOKa3  CBA3M



https://m.edsoo.ru/PC1GBZ1VT
https://m.edsoo.ru/BKXFFBIA7
https://m.edsoo.ru/EMEIYTE5H
https://m.edsoo.ru/LEOIUJW58
https://m.edsoo.ru/IPPU75ZCZ
https://m.edsoo.ru/GFRCER9LS
https://m.edsoo.ru/HD3D8OQ61
https://m.edsoo.ru/1WB97NGVP
https://m.edsoo.ru/LFUQR1RSA
https://m.edsoo.ru/WKWL98VW2
https://m.edsoo.ru/VLX14U83A

Hroro no paszgeay o4 (UMK C COBPEMEHHBIMH TEXHOJIOTHUSMU
U DHEPreTHKOW; BOCIHTAaHUE HHTEpeca K
TEXHUYECKUM  MPO(pEeCcCHsIM; pa3BUTHE
aKKypaTHOCTH W TOYHOCTH  TIpH
BBIMTOJIHCHUM H3MEPEHUH M MOCTPOCHHUU
CXEM.
Pa3nen 5. PUSHUYECKHM TIPAKTUKYM
5.1 ‘ Du3NYeCKUil MPaAKTHKYyM 16 https://m.edsoo.ru/A4JWDVJ97 PazButne TPYAOIIO0HS,
Hroro no pazneny 16 CaMOCTOSITCIbHOCTH W OTBETCTBCHHOCTH
3a pe3ysbTar IKCIICPUMEHTA;
(bopMHpOBaHHE HABHIKOB ILIAHHPOBAHU,
KOJJICKTHBHOM paOOThl U B3aUMOITOMOIIIH;
BOCITUTAHHE OCPEKHOTO OTHOIICHUS K
00OpYJIOBaHUIO U COOJIIOJICHHE TEXHUKU
0€30MaCHOCTH.
PesepBHOE Bpems 10 https://m.edsoo.ru/STRELE9A2 Hcnonb3oBaHue pe3epBHBIX YacOB IS
YIITyOJICHHUST U3YYEHHUSI TeM M MPOEKTHOU
JeSITeIIbHOCTH pa3BUTHE
CaMOCTOSITEIILHOCTH,
OBIIEE KOJUYECTBO YACOB 1O | 170
IMMPOT'PAMME
TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC
Ne ni/mt HaunmenoBanme pazmenoB u  Tem | KomudyecTBo | DneKTpoHHBIE (madpossie) | Yuér paboueii NPorpamMmbl
POrpaMMBbI 4acoB 00pa3oBaTeNbHBIC PECYPChI BOCIIMTAHUS
Paznen 1. 9JIEKTPOJANHAMHUKA
1.1 MarauTHoOe 1oJe 14 https://m.edsoo.ru/8PRHOWUII dopmupoBaHUe KYJIBTYPHI O€30ITaCHOTO
1.2 DNEeKTPOMarHuTHASI WHYKIIHSI 13 https://m.edsoo0.ru/\VOQ38UZXC | moBemeHus B OBITY
HToro no pasneny 27 (amexkTpobe3onacHoCTh,  pabora ¢

npubopaMu); pa3BUTHE HHTEpeca K
COBPEMEHHBIM TEXHOJIOTUSIM u
SHEPreTUKE; BOCITUTAHUE aKKYpPaTHOCTH
U TOYHOCTH  TpPU  BBINOJHEHHUH

U3MEPEHUM M IIOCTPOEHUU  CXEM;



https://m.edsoo.ru/A4JWDVJ97
https://m.edsoo.ru/STRFLE9A2
https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC

npodopueHTanus  Ha
CIICIMATBHOCTH.

TCEXHUYCCKHUEC

Paznea 2. KOJIEBAHUSA 1 BOJIHBI

2.1 MexaHn4ecKHe KoaeOaHus 10 https://m.edsoo.ru/YOUAG9FNZ

2.2 DNEKTPOMarHUTHBIE KOJICOaHUs 15 https://m.edsoo.ru/ALLBYV2CT

2.3 Mexanudeckue | 3jekTpomarautHeie | 10 https://m.edsoo.ru/RYENOYIC5
BOJIHBI

2.4 Onruka 25 https://m.edsoo0.ru/OBLJ6N69R

Hroro no pazneny 60

IToka3 cBsi3u GU3MKK C TTOBCETHEBHOM
)KU3HBIO W TEXHUKOW (paauocCBs3b,
OMNTHKA, 3BYK); Pa3BUTHE KPUTHUUECKOTO
MBIIICHUS ¥ BHUMaHUs IIPU paboTe ¢
rpadgukamu u GopmysiamMH; BOCITUTAaHUE
HHTEpeca K COBPEMEHHBIM CpeJICTBaM
CBS3U U IU(DPOBBIM  TEXHOJOTHUSM;

IKOJIOTMYECKOEC  BOCIHMTAaHHE  uepe3
00CyKIeHuEe BITASTHHSI
AJIEKTPOMArHUTHBIX U3IYUYCHHUH.
Pa3aen 3. OCHOBBI CHELIMAJIBHOM TEOPUHY OTHOCUTEJBHOCTH
3.1 ‘ OcnoBbsl CTO 5 https://m.edsoo.ru/HCX8YPUV4 | dopMmupoBaHme Hay4HOIO
Hroro no pa3zneny 5 MHPOBO33PECHUS M LIEHHOCTH TTO3HAHUS;
3HAKOMCTBO C HCTOPUEHM HayKH H
BKJIaJoM VyuéHBIX (A. DOWHINTEHH);
pa3BHUTHE JIOTMYECKOTO U a0CTPAKTHOTO
MBIIICHUS; BOCITUTAHUE YBAXKEHHS K
JIOCTH)KEHUSIM MUPOBOM HAYKH.
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 KopryckynsipHO-BOITHOBOH JTyain3m 15 https://m.edso00.ru/S4A00GCWUJ | dopmupoBaHie HAYYHOM KAPTUHBI MUpa
4.2 dusnka aromMa 5 https://m.edsoo.ru/ZLJ435GQC U TOHMMAaHUS TPAHWIl TPUMEHHUMOCTH
4.3 duzuka aTOMHOT'O sanpa nul|b https://m.edsoo.ru/Q4AWLMHS9T | Teopuii;  3HAKOMCTBO C  BKJIQJOM
3JIEMEHTAPHBIX YaCTHUI] oreuecTBeHHbIX Yu€HbIX (M. Ilnank, H.
HToro mo paszaery 25 bop, poccuiickue ¢usnkn); BoCIUTaHUE

OTBETCTBEHHOCTH  3a  IIPUMEHEHHE
aTOMHOMU JHEPIuu; pasBUTHE
KPUTHYECKOTO MBIIUICHUS pu

00CY)XJICHHH CIIOKHBIX TTOHITHI.

Paznea 5. 93JIEMEHTBI ACTPOHOMMHU U ACTPOPU3IUKHU

5.1

‘ DJeMeHTHl aCTPOHOMHUU M aCTPOPHU3IUKU

12

https://m.edsoo.ru/RPXW8WN4N

HToro mo pazneny

12

Bocniuranne wuHTEpeca K MO3HAHUIO
BcenenHnoit u mMecTy 4yeinoBeKka B MUPE;
pa3BUTHE HAYYHOTO MHPOBO33PEHHUS;



https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T
https://m.edsoo.ru/RPXW8WN4N

3HAKOMCTBO C IOCTHIKEHUIMU
POCCUICKON KOCMOHABTHUKU u
actpopusukn —  (GOPMUPOBAHUE

YyBCTBA TOPJAOCTH 32 OTEYECTBEHHYIO
HayKy; 3CTETUYECKOE BOCIIMTAHUE YEPE3
KpacoTy KOCMUYECKHUX SIBJICHUH.

Paznea 6. PU3HUYECKHAN MPAKTUKYM

6.1 | Du3nuecKuil MPaKTUKYM 16 https://m.edsoo.ru/EL9ALAJIF PasButue TPYAOTIO0HS,
Hroro no pasneny 16 CaMOCTOSITEJIbHOCTH U OTBETCTBEHHOCTH
3a pe3ynbTat IKCIEPUMEHTA;
(hopMHUpOBaHHE HABBIKOB
TUTAHUPOBAHMSI, KOJUIGKTUBHOW pPabOThI
u B3aMMOIIOMOIIIH; BOCITHUTAHHUE
OepeKHOTO OTHOIICHHUS K
000PYI0BaHUIO M COOJIIOICHNE TEXHUKH
0€30aCHOCTH.
Paznen 7. OGOBIIATIOINEE IOBTOPEHUE
7.1 Cucremaruzanusa u o0o0menue | 15 https://m.edsoo.ru/P5CGRX7IW Cucremartnsanus 3HAHUH BOCIIMTHIBAET
MPEIMETHOTO COJCPKAHUS M  OIbITa [[EJIOCTHOE HAyYHOC MHPOBO33PEHUE;
JESTeIbHOCTH, TPUOOPETEHHOTO TIpH 00CyXIIeHUE MPAKTUYECKOTO
u3ydeHun kypca ¢usukun 10 — 11 MpUMEHEHUsI QU3UKH B Npodeccusx U
KJIACCOB MOBCETHEBHOM JKU3HU; (HOPMHUPOBAHKE
HToro no pazneny 15 OTBETCTBEHHOTO OTHOIIEHUS K YUYEHUIO
U TOTOBHOCTH K  TPOJOJDKCHHUIO
oOpa3oBaHmsl.
PesepBHOE Bpems 10 https://m.edsoo.ru/E65RY9XLB Hcnonb30BaHue pe3epBHBIX YACOB IS
yrayoJleHusT TeM U MPOEKTHOMU
JCSITeTTbHOCTH pa3BUTHE
CaMOCTOSITEIILHOCTH,
UCCIIEIOBATEIICKUX HaBBIKOB "
WHTEpeca K HayKe.
OBIIEE KOJINYECTBO YACOB o | 170

INPOI'PAMME



https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

1.

2.

3.
4.

5.

I'.4. Msakumes, b. b. byxosues, H.H. Corckuit ®uzuka 10 ki. @uzuka 10
kiacc. baszoBelii W yriyOJeHHBIH  ypoBeHb. YueOHUK. Mockaa.
ITpoceemienue, 2024 r.

I'.4. Makumes, b.b. byxosues, B.M. Hapyrun ®usuka 11 knacc. ba3oBslii u
yrayOnaeHHbIN ypoBeHb. YueOHuk. Mocksa. [Ipocsemienue. 2024 r.

A.I1. PeimkeBuu. COopHUK 3a51a4 o pusuke. Mocksa, [Ipoda, 2020 r.
Coopuuk 3amau mo ¢usuke migs 9 — 11 kmaccoB. CocraButens [.H.
Crenanosa. M.: «IIpocsemenne», 1996 r.

3amanus odpazoBaTenbHOro nopraia Peury EI'D

METOANUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1.

i

6.

®uzuka. Paboume nporpammsbl. llpenmerHas nuHUS y4eOHUKOB CepUU
«Knaccuueckuit kype».10—11 kimacesl : yue0. nocodue A o01meo0pas3onar.
opranuzanuii / A. B. llaranuna. - M. : [IpocBemenue, 2024.

Msxkumes I'. S. ®usmka. 11 knacc: ydeO. st oOuieoOpa3oBaTeIbHBIX
opranu3zanuii: 6a3oBeiil U yrayosn. ypoau /I'. Sl.Mskues, b. b. bByxosiies,
B.M. Yapyrun; mox pen. H. A. IlapdentreBoit.- 9-¢ m3a. — M.:
ITpocsemenne, 2024 — (Knaccuueckuii Kypc).

[TapdentheBa H.A. COopauk 3amgau mo ¢usuke.10-11 kmaccel: ydeOHOE
nocobwue 175t ob1ieo0pazoBarenbHbix opranuzanuii / H.A. [lapdenTtsena. - 8-
e u3a. - M.: IIpocsemenue, 2020.

Caypos 10.A. IToypounsie pazpabotku. 10 kiacc.

Mapon A.E., Mapon E.A. OnopHbie KOHCIIEKTbl U AU(HEepeHIUPOBAHHBIE
3a/1auu

3a6otun B.A., Komuccapos B.H. KoHntposb 3HaHUl, YMEHHII U HABBIKOB
yyaluxcs

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

Ennnas xomnekius mudpoBeIx 00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/

denepanbHbIN HEHTP UHOOPMAITMOHHO-00Pa30BaATEIIbHBIX PECYPCOB
http://fcior.edu.ru/catalog.page

Caiit- «nemeHTapHast pU3UKay
http://elfiz.ru/

Caiit- «Knacc!nas pusuka ajist 110003HATETBLHBIX)
http://class-fizika.narod.ru/index.htm

Caurt- «dusuka.ruy
http://www.fizika.ru/index.php

Caiit- Pemy EI'D, cnam A
http://phys.reshueqge.ru/, http://phys.sdamqia.ru/

Caiit- InternetUrok.ru


http://school-collection.edu.ru/catalog/
http://fcior.edu.ru/catalog.page
http://elfiz.ru/
http://class-fizika.narod.ru/index.htm
http://www.fizika.ru/index.php
http://phys.reshuege.ru/
http://phys.sdamgia.ru/

http://interneturok.ru/ru

Caiit- «Bca DU3UKA»
http://www.all-fizika.com/

Caiit- «Dusnka ams abuTyprueHTa»
http://www.abitura.com/#1

Caiit- «Onements» http://elementy.ru/physics
Caiit- « OTKPBITBIN KOJUIEI
http://www.physics.ru/

Caiit- «TeachPro.ru»
http://teachpro.ru/course2d.aspx?idc=12015
Caiit- « IHTepHEeT-0IUMITUABI 110 PUZHKEN
http://distolymp2.spbu.ru/olymp/

Caiit- «Kypnain KBAHT»
http://www.kvant.info/old.htm

Caiit- «Poccutickuii 00meoopa3oBareabHbIN mopTam» http://experiment.edu.ru/



http://interneturok.ru/ru
http://www.all-fizika.com/
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http://elementy.ru/physics
http://www.physics.ru/
http://teachpro.ru/course2d.aspx?idc=12015
http://distolymp2.spbu.ru/olymp/
http://www.kvant.info/old.htm
http://experiment.edu.ru/

