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HOACHUTEJIBHAA 3AIIMCKA

Pabouasg mnporpaMMa €cT€CTBEHHOHAay4YHOW HAINpaBIE€HHOCTH MO (U3UKE C
UCIOJIb30BaHueM obOopynoBanus ueHTpa «Touku pocra» s 10-11 kmaccos
CpeIHEN IIKOJIBI COCTaBJIEHA U pa3paboTaHa Ha OCHOBE TPEOOBaHUI:

OenepanbHblii 3ak0H 0oT 29.12.2012 Ne 273-03 «O6 o0pa3zoBaHuu B
Poccuiickont @enepanymn»

[Ipuka3 MunucrepctBa npocsenieHusi Poccun ot 22.03.2021 Ne 115 «O06
yTBepxkAeHuU [lopsiaka opraHu3alui U OCYIIECTBICHUSI 00pa30oBaTEIbHON
JESATENbHOCTH 10 OCHOBHBIM 00I11€00pa30BaTeNbHBIM MpPOrpaMMaM -
00pa3zoBaTeIbHBIM MpOrpaMMaM HaudajbHOT'O OOIIETr0, OCHOBHOTO OOIIEro u
CpeaHero o0IIero 00pa3zoBaHUs»

[Ipukaz MuHHCTEpCTBA 3PABOOXPAHCHUS W COIMAIBLHOTO Pa3BUTHUSA
Poccuiickoit ®enepanuun ot 26.08.2010 Ne 761H «OO0 yTBepx’aeHUU
Enunoro xBanu@ukaimoHHOTO CIPaBOYHUKA JOJDKHOCTEH PYKOBOJUTEINIEH,
CIIEIUAJIMUCTOB | CIIYXKaIluX, pasnen «KpanupuxkaimoHHbIe XapaKTePUCTUKU
PabOTHUKOB OOpa30BAHUS».

IIpukaz MunuctepctBa Tpyna Poccuiickoit @enepaunn ot 18.10.2013 «
544n (pen. ot 05.08.2016) «OO6 yTBepkaeHUH MPODHECCUOHATHLHOTO
craugapra  «llemaror  (memaroruueckas  JeATEIbHOCT B cdepe
JOLIKOJIBHOTO, HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeHEro OOIIero
oOpa3oBaHus) (BOCIIUTATEIb, YUUTEIb)».

®denepanabHOrO TOCYIAPCTBEHHOT0 00pa30BaTEIBHOIO CTaHAAPTa OCHOBHOTO
oOmero  00pa3oBaHMs,  YTBEPKIEHHOTO  MpHKa3oM  MUHHCTEpPCTBA
npocenienus Poccuiickoit denepanuu ot 31 mas 2021 1. Ne 287 “O6
yTBEpXKJIeHUU  (enepanbHOro  rocylapCTBEHHOTO  00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 00IIIeT0 00pa3oBaHuUs

B coorBerctBUn ¢ IlpumepHoit pabodeit mporpaMMoi CpemaHero oOIIero
obpazoBanusa «®dm3uka» (mra 10-11  kmaccoB  oOpa3oBaTelbHBIX
opraHu3aiuii)», OJIOOpPeHHOW  pemieHHeM  ¢eaepabHOr0  y4eOHO-
METOANYECKOT0 00bEIMHEHUS 10 001IeMy 00pa30BaHUIO, MPOTOKOI 3/21 oT
27.09.2021 r.,

B cootBercTtBHM ¢ OCHOBHBIMHU HAIPaBJICHUSIMUA BOCIHMTATEIHLHON
JIESITEIbHOCTH, OTPECICHHBIMU B pasnene "OOHOBICHUE BOCTIHUTATEIBHOTO
mpolecca € Y4Y4eTOM COBPEMEHHBIX JOCTHKEHUW HAyKd M Ha OCHOBE
OTeueCcTBEHHbIX Tpaauuuil" CTpaTeruu pa3BuTHs BocnuTaHusl B Poccuiickoit
Oenepanun Ha nepuon a0 2025 roma (pacnopspkenue IlpaBuTenbcTBa
Poccuiickoit @eaepanuu ot 29 mas 2015 roga Ne 996-p),

Memoouueckue pexkomeHoayuu no co30aHUI0 U QYHKYUOHUPOBAHUI 8
001e0bpaz06amenbHblX  OP2aHU3aYUAX, PACHONIONCEHHLIX 8  CelbCKOU
MecmHoCmu u Manbix 2opooax, YeHmpos obpazosanus
eCMeCcmeeHHOHAYYHOU U MeXHoocudeckol Hanpaesiennocmell («Touka
pocmay) (Ymeepacoenvt pacnopssicenuem Munucmepcmea npoceeujenus
Poccuiickoti @edepayuu om 12 ausaps 2021 2. Ne P-6),



= B coorBercTBUM € IporpaMMoi BocnurtatenbHo padboter MKOY
«Bocxoackas COL».
PaGouwass mnporpamma peanmusyercs B yueOHumkax [.S.Mskumiesa,
b.b.byxoBueBa, B.M.Hapyruna «®usuka 10 kmacc», «dusnka 11 kmacey,
y9eOHUK 179 00IeoOpa3oBaTeIbHBIX  OpraHm3amui. ba3oBelii U
yriay0ieHHsli ypoenb. M.: IIpocsemenne, 2021.
[IpakTuyeckass yacTh y4eOHOTO COJAEpXkaHUs MpEeAMETa YCUJIeHa MaTepHalIbHO-
TeXHUYecKo 0a3zoi nenHtpa «Touka pocTa», UCHOIB3YEMOro Ui pealu3alnuu
oOpa3oBaTeIbHBIX IPOrPAMM B paMKax MpenogaBaHus GU3UKH.

Coznanue nentpa «Touka pocta» mpeamnosiaraeT pa3BuUTHE 0Opa3oBaTEILHOMN
UHDPaCTPYKTYphl 0011e00pa30BaTEIbHON OpraHu3allii, B TOM YHCIIC OCHAIIICHHE
00111e00pa30BaTeIbHON OpraHU3aIu: 000PYJOBAHUEM, CPEACTBAMHU OOYYCHHS U
BOCIIUTAHUS [IJI1 M3y4eHHUs (B TOM YHCJIE SKCIEPUMEHTAIHOT0) MPEJIMETOB,
KypCOB, IUCHHUIUIMH (MOJYJI€) €CTEeCTBEHHOHAYYHOW HAMpaBICHHOCTH TMPH
peanu3alii OCHOBHBIX O0II[e00pa30BaTEIbHBIX MPOrPaMM U JIOMOJTHUTEIBHBIX
00111€00pa30BaTEIbHBIX TPOTPAMM, B TOM YHCIIC JIJISl PACIITUPEHUS COACPIKAHUS
yueOHoro mipeamera «®Duszukay, 000pyJOoBaHUWEM, CpEACTBAMH OOY4YEHUS U
BOCIIUTAHMS JJIl  pealiu3alldd  MPOrpaMM  JIOTIOJTHUTEIBHOTO  00pa30BaHUs
€CTEeCTBCHHOHAYYHOU HaIpaBJICHHOCTEH; KOMITBIOTEPHBIM u WHBIM
000py1I0BaHHEM.

[Iporpamma 1o (¢u3MKe Ha YPOBHE CpeIHEro oO0mero o0pa3oBaHUs
pazpaboTaHa Ha OCHOBE IOJOXKEHUH M TPeOOBaHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHO# oOpa3oBaTebHOM mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takke ¢ yd€roM (enepanbHO paboueil mporpamMmbl BocnuTanus, Kouuenuun
npenojaBanus yueOHoro npeamera «Pusnka» B 00pa30BaTeNbHBIX OpraHU3aAIMIX
Poccuiickoit  ®enepanun  uMm  obopynoBanus uneHTpa «Touka poctay,
peanu3yrorX OCHOBHBIE 00pa30BaTebHBIE TPOTrPAMMBI.

[Iporpamma no ¢usuke onpeaenser o0A3aTeNbHOE MPEIMETHOE COJIepKAHKE,
YCTaHABIMBAET PEKOMEHAYEMYIO MOCIIEI0BATEIbHOCTh N3YUCHHUS TEM U Pa3JIeiioB
y4eOHOTO TpeaMeTa C Y4ETOM MEXKMPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKH y4eOHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEH  00y4aromuxcs.
[Iporpamma mo ¢Qusuke ma€T TpencTaBlIeHUE O LENAX, COJEPKAHHH, OOIIeH
CTpaTeruu OOy4YeHUs, BOCIHUTAHHUS W PA3BUTHUA OOYYAIOMIMXCA CPEICTBAMH
yaeOHoro nmpeamera «Du3nkay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca (Gu3MKK YriryOJIEHHOTO YPOBHSI TO3BOJISIET PEaTM30BATh
3a7a4d TpOo(PECcCUOHATBLHON OpPUEHTALMK, HAMPABIEHO HA CO3JaHUE YCIIOBHM s
MPOSIBJIICHUST CBOWX HHTEIUICKTYyaJIbHBIX M TBOPYECKHX CHOCOOHOCTEH KaXKIbIM
oOydJarommmMcsi, KOTOpPhIE HEOOXOAUMBI IS TPOAODKCHHS O0Opa3oBaHUS B
opraHmu3anuax mpodhecCHOHATHHOTO O0pa30BaHUS 1O PA3NTUYHBIM  (PUBHKO-
TEXHHYECKUM ¥ MH)XCHEPHBIM CTICIIHATBHOCTSIM.

B nmporpamme 1o (Qusuke OnpenensioTcs IUIAHUPYEMbIe pPE3YJIbTaThl
OCBOCHHMS Kypca (PU3MKH Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus: JIMYHOCTHBIE,



MeTanpeIMeTHbIe, MNpeIMeTHble (Ha  yryOsnéHHoM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOM [iJIsi pa3pabdOTKU TpeOOBaHUW K JIMYHOCTHBIM,
METaNnpeJMETHbIM U TPEAMETHBIM pe3yibTaTaM OOYyYalolmMuXCs, OCBOMBIIUX
nporpaMmy 1o (U3MKE Ha YpOBHE CpeAaHero oluiero oOpa3oBaHus Ha
yrayoJIEHHOM YPOBHE, SBJISIETCS CUCTEMHO-ACSTEIbHOCTHBIN MOAXO.

[Iporpamma 1o gu3uKe BKIIOYAET:

IJIaHUPYEMbIE pE3yJIbTaThl OCBOCHUS Kypca (U3MKUM Ha YrIyOJIEHHOM
YpOBHE, B TOM YHCJI€ PEIMETHBIC PE3YyJbTAThI 10 TOJIaM O0yUCHUS;

cojiepkaHue yuyeoHoro npeamera «Ou3nkay mo rojgaM 00ydeHus.

[Iporpamma mo ¢u3uMke HMEET NPUMEPHBIA XapakTep W MOXKET OBITh
UCIIOJIb30BaHa YUUTENIMHU (DU3UKH JIJIE COCTABIICHHS CBOMX PabOUYUX MPOrpamM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENICH U
OPEJOCTABIISIET BO3MOXKHOCTH JIJIsi  pE€AIM3allMU  PA3JIMYHBIX METOJUYECKUX
MOJXOJOB K TpenojaBaHui0 (U3MKU Ha YriayOJ€HHOM YPOBHE MPHU YCIOBHUH
COXpaHEeHUs 00A3aTEIBHON YaCTH COJEPKaHUS Kypca.

dusrka Kak Hayka O HaumOosiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTyMHas B
KauecTBe yuyeOHOTO IMpeaMeTa B IIKOJIe, BHOCUT CYIIIECTBEHHBIN BKJIAJl B CHCTEMY
3HaHUM 00 okpyxaromieMm mupe. LlkonbHBIN Kype PU3NKK — CHCTEMOOOpa3y O
JUISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJbKY (HU3UYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBIICHHWM, HM3y4aeMbIX XUMHUEH, OHOJOTHEH,
dbuzmdeckorr reorpaduert u acTpoHommeil. lcmonb3oBaHWE U AKTUBHOE
npUMeHeHHe (U3MYECKUX 3HAHWM ONpeAeNuiio XapakTtep M OypHOe pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTHM B cQepe DHEPreTHKH, TPAHCIIOPTa, OCBOCHUS
KOCMOCa, TOJy4eHUS HOBBIX MaTEpHAIOB C 3aJaHHBIMU CBOCTBaMH. M3yueHwue
(Gu3MKH BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa 00ydYaromierocs, B (OpMUpPOBAHUE YMEHHM MPUMEHATH HAyYHBIN
METO/I TO3HAHUS TPHU BHITIOJTHEHUN UMHU YY€OHBIX UCCIIETOBAHMIA.

B ocHOBY kypca pusznku Ha ypoBHE CpeHEro O0IIero o0pa3oBaHMs MOJIOKEH
pAI UaeH, KOTOPbIE MOYKHO PAaCCMATPUBATh KaK MIPUHIUIIBI €r0 MOCTPOEHUSI.

Hoea uenocmunocmu. B COOTBETCTBUH C HEW KypC SIBIISIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTEpHaN U3 BCEX pa3/iesioB (DM3MKH, BKIIOUAET KaK
BOIIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOUN (U3HKH.

Hoen zenepanuzayuu. B cOOTBETCTBUU C HEW MaTepual Kypca (U3HKHU
oObeMHEH BOKpYr (Qusnyueckux Teopuid. Bemymmum B Kypce sBIseTcS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEUIECTBE U
ToJIE.

Hoea cymanumapuzayuu. EE peanuzanus NpeanosaraeT MCIOJb30BaHUE
T'YMaHUTApHOTO TOTEHIHAaNa (HU3UYECKOW HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢usuku ¢ pa3BuTHeM OOIECTBA, a TaKXKEe C MHPOBO33PECHUYCCKUMH,
HPABCTBEHHBIMH M DKOJIOTHUECKUMH MPOOIeMaMH.

Hoesn npuknaonon nanpasnennocmu. Kypc buszuku yrmyOon€HHOTO ypOBHS
MpeIoJiaraeT 3HakOMCTBO C IIUPOKHUM KPYTOM TE€XHUYECKUX U TEXHOJOTHUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOHOB. lIpu 3TOM paccmarpuBaroTcs Ha



YpOBHE OOIIMX MpPEACTABICHUA M COBPEMEHHbBIE TEXHUYECKHE YCTpPOMCTBa, U
TEXHOJIOTUU.

Hoea »sxonocuzayuu peanusyercs MOCPEACTBOM BBEIACHHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJOTMYECKUM NpoOieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C PAa3BUTHEM TEXHHKUM M TEXHOJOTUH, a TaKxke 00CYXICHUS
po0JIeM pallMOHATBHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKOH 0€30MacHOCTH.

OcBoeHue cojiepKaHusl MPOrpaMMbl 10 GU3UKE JOJDKHO OBITH MMOCTPOCHO HA
MPUHIMIAX CUCTEMHO-AEATENBHOCTHOTO noaxoAa. s Gusuku peanuzanus 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIb30BAHUM CaMOCTOATEIBLHOTO SKCIIEPUMEHTA KaK
NOCTOSIHHO JIeHcTBYtonlero (Qakropa ydyebHoro mpouecca. s yrayO0iaéHHOro
YPOBHS — DOTO CHUCTEMa CaMOCTOATENBbHOTO YYEHHYECKOTO HSKCIIEPUMEHTA,
BKJIIOYAIOIIET0 (DpOHTAIbHBIE YYEHUYECKHUE OMNbITHI MPU M3YyYEHUHU HOBOIO
MaTepuana, JaboparopHsie paboThl U paboThl NpakTUKyMma. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanuzanuu (PU3MYECKOrOo MpakTUKymMa. B mepBoMm ciyuae
NpakTUKyM npoBoautcs b0 B koHie 10 u 11 kmaccos, 1160 mocie nepBoro u
BTOPOTO TOJYroAWM B KaXIOM H3 OTUX KiaccoB. Bropoit cmocod — 310
UHTerpanusi paboT MpaKTHKyMa B CHCTEMY JIaDOpaTOPHBIX paboT, KOTOpHIE
NPOBOAATCS B Ipollecce H3ydeHus pazzaena (temsl). [Ipu 3TtoM mox paboramu
NPaKTUKyMa MOHUMAETCA CaMOCTOSATENbHOE HMCCIEOBaHUE, KOTOPOE MPOBOJUTCA
10 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOT0 BUAa 0€3 MOaroBoi HHCTPYKIIUH.

B nporpamme mo (QusMke cucTeMa yYEHHYECKOTO HJKCIEPUMEHTAa,
7a00paTOpPHBIX pabOT W MPaKTUKyMa MpeACTaBlieHa €IMHBIM mepeyHeM. Bnidop
TEMATUKU JJI 9TUX BUJOB YUYEHMUYECKHX MPAKTHUUECKUX pabOT OCYIIECTBISIETCS
y4aCcTHHKaMU 00pa30BaTeNIbHOTO MPOoLiecca UCXOAS U3 OCOOCHHOCTEN MOYPOYHOTO
IUTAHUPOBAHUS W OcCHamleHus: kabuHeta ¢(usuku. Ilpu 3TOM oOOecneunBaercs
OBJIaJICHUE OOYYaIOIMMUCA YMEHHSIMHU TMPOBOJIUTH TMpPSMbIE U KOCBEHHBIC
WU3MEpEHUs, MCCIECAOBAHMS 3aBUCUMOCTEH (DU3MYECKUX BEIWYUH U TOCTAHOBKY
OMBITOB I10 MPOBEPKE MPETIOKEHHBIX TUIIOTES.

bonpmioe BHUMaHWE YIENSAETCS PEMIEHUIO PACUYETHBIX WU KAYECTBEHHBIX
3amad. [Ipu 3TOM 111 pacd€THBIX 3a/1a4 MPUOPHUTETOM SIBISIOTCS 3aJladyd C SIBHO
3aJIaHHON W HESBHO 33JIaHHOW (PU3MUYECKOW MOJIEIbIO, MO3BOJISIONINE MPUMEHSTH
W3Y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, Tak U
UHTETpUpys NMPUMEHEHUE 3HAHUN U3 Pa3HBIX pa3feioB. JJig1 KauecTBEHHBIX 3a]a4
MPUOPUTETOM SBIIAIOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeNCcKa3aHue MPOTEKAHUS
(bu3nUecKuX SIBICHUN U MPOIIECCOB B OKPYKAIOIIEH >KU3HU, TpeOyroiue BpIOOpa
buznuecKoi MOACIHN JUTsl CUTYaIluU MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusiMu PI'OC COO k wmaTepuanbHO-
TEXHUYCCKOMY OOCCIICUYeHHUI0 ydeOHOro mporecca Kype (H3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCsl B YCIOBHUAX
npeaMeTHoro kabunHera. B kaOuHeTe GuU3MKK MODKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHUE [JIsl BBIMOJHEHUS] YKa3aHHBIX B Iporpamme Mo
dU3MKe YYEHHMYECKUX OIBITOB, JIA0OPATOPHBIX pabOT M pabOT MpaKTUKyma, a
TaK)X€ IEMOHCTPALIUOHHOE 000pYAOBAHHME.



JleMoHcTpanimoHHOe 0o0opyAoBaHue (GOPMUPYETCSI B COOTBETCTBHUU C
MPUHITMIIOM MUHUMAJIBHOW JOCTAaTOYHOCTH W OOCECIEYMBACT IMOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 10 (U3MKE KIFOYEBBIX JEMOHCTpAIUi st
WCCJICIOBAHUS  W3Y4YaeMbIX SIBICHUH ©  TPOILECCOB, OMIMPUYECKUX |
(GyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUUYECKUX MTPUMEHEHUH.

JlabopaTtopHoe o00OpyJoBaHUE ISl YYEHUUYECKUX TMPAKTUYECKUX pPadboT
dopMupyeTcsl B BHAC TEMaTHYECKUX KOMIUICEKTOB M 00€CIeUunBaeTCS B pacyéTe
OTHOTO KOMIUICKTa Ha JBYX OOydJammmuxcs. TeMaTHYeCKHE KOMIUICKTHI
71a00paTOPHOTO O00OPYMOBAaHUS JOJOKHBI OBITH TIOCTPOCHBI HAa KOMILJICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTCPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJIE ITU(DPOBBIX JTaOOpaTOPHI.

OCHOBHBIMH TIEJIIMH U3yYCHUS (PU3NUKH B 00IIIeM 00pa30BaHUU SIBIISFOTCS:

dbopMHpOBaHUE HHTEpECAa M CTPEMIICHHS OOYYAIOIIMXCA K HAYYHOMY
U3YYCHHWIO TIPUPOJBI, Pa3BUTHEC WX HHTEUICKTYaJbHBIX M  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHTHE TPEACTABICHUM O HAyYHOM METOJIC TMO3HAHHMS U (POpPMHUpPOBAHHUE
UCCJICIOBATEIBCKOTO OTHOIICHHUS K OKPY)KAIOIIUM SIBJICHUSM;

dbopMHpOBaHUE HAYYHOTO MHUPOBO33PCHHUS KaK pe3yjIbTaTa M3y4YEHHUS OCHOB
CTPOCHUS MaTEepPUH M PyHIAMECHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHUpOBaHUE YMEHUI OOBICHATH SBJIICHHS C UCIIOJIb30BaHUEM (PU3UYCCKUX
3HAHWM U Hay4YHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [Js Pa3BUTUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOXHBIX  cdepax  Oymymiei
npodeccuoHaIbHOM NIESITebHOCTH, CBS3aHHBIX C (U3MKOW, MOATOTOBKA K
JanbHeIeMy OOy4eHHIO B ’TOM HANpPaBIICHUU.

JlocTkeHue ITUX 1eNield 00ecTeurnBaeTcs peleHneM CIIeAyIoIuX 3a71a4 B
Ipoliecce U3ydeHus Kypca (GU3NKHA Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HAHUN 00 OO0NMX (PU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYSIpHYI  (usuky,
AIEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acTPOPH3NKH;

dbopMupoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznuecknx SBICHUNA B TPHUPOAC W JUIS TNPUHATUAS TPAKTHUECKUX PEHICHUN B
MOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS pa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
duznyueckor Monenblo, 3a/ad, MOAPa3yMEBAIOIIMX CAMOCTOSATEIHFHOE CO3/IaHHE
dusnueckoi Mojenu, aneKBaTHOW YCIOBHSIM 3aJadyd, B TOM 4YHCJE 3aj7ad
WHXEHEPHOTO XapaKTepa;

NOHWMaHWe (PU3NYECKUX OCHOB W TPHUHIUIOB JEHCTBUA TEXHUYECKUX
YCTPOKUCTB M TEXHOJIOTUYECKUX TPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENy;

OBJIaJICHWE METOJaMH CaMOCTOSITEIIbHOTO TUIAHUPOBAHUS U TPOBEICHUS
¢u3nUecKnX OSKCIEPUMEHTOB, aHAIM3a W HHTEPHpETanud  WHHOPMAIHH,
OTIpEJICIICHHSI TOCTOBEPHOCTH TOJIYICHHOTO Pe3yJIbTaTa;



CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHUH IMPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKOM JIEATEIIbHOCTH;

pa3BuTHE UHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu OI'OC COO yrinyOn€HHBIA YpOBEHb
u3ydeHus: yudeOHoro mnpeamera «®Duszmka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHus BbIOMpaeTcs OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
0o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) Ha YPOBHE CPEIHETO OOILETOo
obOpazoBanus orpoautcs 340 gacos: B 10 kiacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemsplii B mporpamme Mo (U3MKE MepeyeHb Ja0OpaTOPHBIX MU
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYUTEIb JI€JaeT BBIOOD
OpOBEJICHUs JIaDOpaTOPHBIX PAOOT W OMNBITOB € YYETOM MHIWBHIYaTbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaldbHas HayKa o npupoje. Hayunslii MeToa o3HaHus U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

OKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOrOBhIE M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHnoct  u3MepeHuid  puznyeckux  BeauuuH  (aOcoyifoTHas U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOILIECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJOE TENO0, HWJeadbHas >KUIAKOCTh, HJACAIbHBIA Ta3, TOYCUHBIM
3apsin). 'unoreza. @U3MYECKuil 3aK0H, TPAHUIIBI €r0 MpuMeHUMOCTH. Dusnueckas
TEOpHs.

Pons u mecto ¢usuku B (GOPMUPOBAHUU COBPEMEHHOW HAYYHOW KapTHUHBI
MHUpPA, B TPAKTUYECKOUN AEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HaNpsSOKEHHS B IENU IOCTOSSHHOIO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LKdpoBoil naboparopueit nmo duszuke. [Ipumepsl u3MepeHus
¢u3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Paguyc-BekTop MarepuaibHOM TOYKH, €r0 NPOEKIUH HAa OCH CHUCTEMBbI
KoopauHat. TpaekTtopus.

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOpPEHHE MaTepuajbHOM TOYKH, UX MPOEKIMU HA OCU CHUCTEMBI KOOPAUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUATbHON TOYKH OT BPEMEHH U UX
rpaduxu.

CBobOogHoe majeHue. YCKOpEeHHEe CBOOOHOrO MmajacHus. JIBKeHHe Tena,
OpOIIEHHOTO TOJ YyIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepualbHOM TOYKH IO
OKPY)KHOCTHU. YTJoBasg M JIMHEWHas cKopocTh. Ilepmon u yacrtora oOpaieHws.
LentpocTpemuTenbHoe (HOpMaabHOE), KacaTeabHOE (TAHIMEHIIMAIBHOE) U TMOJHOE
YCKOpPEHHE MaTepUAIbHOU TOYKH.



TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: CIIUAOMETP,
JIBW)KEHUE CHApSAJOB, LEMHBbIE, MIECTEPEHYATBIE M PEMEHHBIE MEpPEeaayu,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBHOKEHUS.

CrniocoObl uccie10BaHus JBUKEHUH.

NnmrocTpanus mpeaeabHoro nepexoia u U3MEpeHue MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMXEHUN C UCTIOJIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3/1yXE U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGmonenne naBuxeHHsl Teia, OPOIIEHHOrO TOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.

HanpagneHnue ckopocT Ipu ABUKEHUHU 1O OKPY>KHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHuE TyTeW, TPACKTOPUM, CKOPOCTEH IBMKEHUSA OJHOTO M TOTO XKeE
T€Jla B pa3HbIX CUCTEMaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO OMPEIEICHUS] MTHOBEHHOM
CKOPOCTH.

N3Mepenune yCcKOpeHHsl TIpU MPSMOJMHEMHOM PaBHOYCKOPEHHOM JBH)KEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenue YCKOPEHUS CBOOOTHOTO naJCHUs (pEKOMEHTOBaHO
UCIIOJIb30BaHKe UPPOBOH JabopaTopun).

N3ydenne paBmKeHUs Tena, OpoOIIeHHOro Topu3oHTaIbHO. IIpoBepka
TUIOTE3bl O NPSIMOM NPOMOPLUMOHATIBHONW 3aBUCUMOCTA MEXKIY JalbHOCTHIO
NOJIETA U HAYAJIbHOW CKOPOCTHIO TENa.

N3ydeHne IBUKEHHUS Tella MO OKPY>KHOCTH C IOCTOSIHHOM MO MOIYINIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TEpPHOJa OOpalIeHuss KOHUYECKOTO MasTHUKA
OT €r0 MapameTpoB.

Tema 2. lunamuxa.

IlepBeiit 3akoH HproroHa. MHepumanbHble cuctemsbl orcuéra. [lpuHImn
otHocutenbHOoCcTH ['anunes. HennepuuanbHble cHUCTEMBbI OTCUETA (OMpenesieHHE,
MIPUMEPBHI).

Macca tena. Cuna. [IpuHIUI CyNIepro3uIy CHJL.

Bropoii 3akon HeroToHa 1151 MatepranbHOU TOYKH.

Tperuii 3akoH Hpr0TOHA 111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
WHEPTHON MAaCCHI.



Cuna TsKecTU. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOrO TaJEHUSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IIJIAHETHI W OT reorpaduyeckoi MmUPOThL. JIBUKeHUe
HEOECHBIX TeJl U UX CIIYTHUKOB. 3akoHbl Kemepa. [lepBas kocMuyeckasi CKOpOCTb.

Cwna ympyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs ¢
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpEeHUsI CKOJBXKEHHUS W CUJA TPECHUS
nokosi. Koaddurment tpenus. Cuna CONpPOTUBICHHS TpPHU JBIKCHUU Tela B
KUJKOCTH UJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENIBHOTO JIBUKEHHUS.

Hasnenune. I'mapocratnueckoe aasienue. Cuna Apxumena.

TexHu4eckue yCTpOWCTBA M TEXHOJIOTHYECKHE TMPOIECCHI: TMOITUITHUKH,
JBI)KEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HaGmronenue nBu>keHUs TNl B MHEPIIUATBHBIX U HEMHEPITUATbHBIX CUCTEMAX
OTCYETA.

[TpuHIIUIT OTHOCHUTELHOCTH.

Kauenme nByX HUIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBHIM
YCKOPEHHEM OTHOCHUTENIbHO HEMHEPIIUAIbHONU CUCTEMBI OTCUETA.

CpaBHEeHHE  PpaBHOJACHCTBYIOIEH  NPUIOKEHHBIX K  TEIy CHI C
IPOM3BEICHHEM MacChl T€Ja Ha €r0 YCKOPEHUE B MHEPIHMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJjl, BOHUKAIOIINX B PE3YJIbTaTE B3AUMOIECHCTBUS TE.

N3mepenue Macc no B3auMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MaJICHUU.

LlenTpoOexHbIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIBKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue paBHOJCHCTBYIOMICH CHII TIPH ABMIKEHUHM OpycKa IO HAKJIOHHOU
IJIOCKOCTH.

[IpoBepka TruUMOTE3bl O HE3aBHUCHUMOCTH BpPEMEHU MABMKEHHS OpycKa IIO
HAKJIOHHOM IJIOCKOCTHU Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MAaCCHI.

NccnenoBanne 3aBUCMMOCTUA CWJI YNPYTOCTH, BO3HUKAIOMIMX B MPYXKUHE U
pe3uHOBOM 00pasIie, OT ux AedopMaIuH.

N3ydeHne NBUKEHUSI CUCTEMBI TEJ, CBA3aHHBIX HHUTHIO, IEPEKUHYTON 4yepes
NErKuit OJIOK.

Nsmepenue koddduimenta TpeHUs Mo BETUYHHE YIIIOBOTO KoddduimeHTa
3aBUCUMOCTH Frp(N).

UccnenoBanne nBmxeHUs OpycKa MO HaKIOHHOM MIOCKOCTH C NEPEMEHHBIM
K03 pUIHEHTOM TpEeHUSI.

N3ydeHue nBUKEHUS rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpMoe Teno. [loctymarenbHOEe W BpalaTeIbHOE JIBH)KCHHE
TBEpJOrO Tena. MOMEHT Cuibl OTHOCUTEIBHO OCH BpamieHus. llinedo cuibl.
CnoxeHue cuil, IPUIOKEHHBIX K TBEpIOMY Teny. LleHTp TsxkecTu Tena.



VYcnoBus paBHOBECHUS TBEPIOIO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3INuHOE PaBHOBECHE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHUYECKHUE IIPOLECCHI: KPOHIUTEHH,
CTPOUTEIBHBIN KpaH, peLIETYaThie KOHCTPYKLUH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Buabr paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

HccnenoBanue yciioBUli pPaBHOBECHS TBEPAOTO TENA, HMEIOMIETO OCh
BpaILlCHUS.

KoncTpynpoBaHue KpOHIITEHHOB U paCU€T CUJT YIPYTOCTH.

N3yyenne ycTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIErO IUIOIIAb OIOPBI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmnynbsc MaTepuanbHOM TOUKH, CUCTEMBI MaTepUaIbHbIX TOUEK. [leHTp Macc
CHUCTEMbI MaTepUAILHBIX TOUEK. Teopema o IBMKEHUU LIEHTPA MaccC.

NmMnynbc cuiibl 1 UIBMEHEHHUE UMITYJIbCca Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

MoOMEHT uMIlyJibca MaTepuaibHON TOYkH. [IpencTtaBieHne O COXpaHEHUU
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJSX.

PaGoTta cuipl Ha MaqoM M Ha KOHEUYHOM IepeMelieHuu. [ 'padudeckoe
npeJicTaBieHue paboThl CUJIBL.

MOoOIIHOCTh CUIIBI.

Kunernueckast sHeprusi maTepualbHONM TOukH. Teopema 00 HU3MEHEHHH
KMHETUUYECKON SHEPIrUU MaTepUaIbHOM TOUYKHU.

[lorennmanbHble W HENOTEHLUMANbHbIE CUibl. [loTeHIManbHAas >SHEprus.
[ToTennnanpHas 3HEprus ynpyro achopMUpoBaHHON NpPYyXUHBL. [loTeHIManbpHAsS
JHEprus Tejla B OJHOPOJHOM TIpaBUTALMOHHOM mnosie. lloTeHumanbHas 3HEprus
TeJa B TPABUTALMOHHOM I10JI€ OJHOPOAHOTO 1apa (BHYTpH M BHE mmapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThbsi KocMUYECKast CKOPOCTb.

CBs3pb  pabOThl HEMOTCHIIMAIBHBIX CHJI C M3MEHEHHEM MEXaHHUYeCKOu
SHEPIUM CUCTEMBI T€JN. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm s HUACATbHOM XKUJIKOCTH KAaK CJIEACTBHE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOW SHEPTUU.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MPYKUHHBIM THCTONET, THUPOCKOM, (GUTYpHOE KaTaHWE Ha
KOHBbKax.

Jemoncmpauuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE 1BHXKEHMUE.

HN3mepeHne MOITHOCTH CHJIBI.

N3meneHne sHepruu Teia npu COBEpUICHUU PabOThI.



B3aumHble mpeBpamieHUss KUHETUYECKONM M IIOTEHLMAJIbHOW JHEPrUd IIpU
JNEHUCTBUM Ha TEJIO CHJIbI TSKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu Mpu CBOOOTHOM MaICHUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomol, npakmuKym.

N3mepenue nMnyibca Tena o TOpMO3HOMY ITYTH.

W3mepeHue cuibl TITM, CKOPOCTH MOJENHU 3JIEKTPOMOOWJISE UM MOLIHOCTH
CHUJIbI TATH.

CpaBHEHME NU3MEHEHHUS UMITYJIBCA TENA C UMITYJILCOM CHIIBL.

HccnenoBanne coxpaHeHNs UMITYJIbCa PHU YIIPYTOM B3aHUMOJIEHCTBUU.

N3mepenne KNHETUYECKOW SHEPTUH Tejla IO TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHUS! TOTEHIIMAbHON HEPTUU NPYKUHBI ¢ pabOTON CHUJIIBI
TPEHUS.

Onpenenenue pabOThl CUIIBI TPEHUS MpPH JABMXKCHHM Tella MO0 HaKJIOHHOU
IUIOCKOCTH.

Pa3zpnen 3. MouiekyasipHasi pU3MKa U TEPMOIAMHAMHKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOI MeopUU.

OcCHOBHBIE TOJIOKEHUSI MOJIeKyIsipHO-KuHeTndeckor Tteopun (MKT), ux
onbiTHOE oOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmxkeHHe. XapakTep
IBWKEHHUST W B3aUMOJCHCTBHS 4YacTULl BellecTBa. MoOJENM CTPOEHUS Ta30B,
KUJAKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE 3THUX
monenedd. Macca u pasmepsl Moiekyn (atomoB). KomudecTBo BemiecTsa.
[TocTosiHHass ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. lllkana
temrieparyp Llenbcus.

Mogenbs uaealbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH: YACTHIIBI
rasa JIBI>KyTCS XaOTUYECKH U HE B3aUMOJAEHCTBYIOT JIPYT C IPYTrOM.

l'azoBbie 3akoHBl. YpaBHeHue MenneneeBa—Knanelipona. AOcomOTHAS
temrieparypa (mkana temneparyp KenbBuna). 3akon [anbrona. M3omporeccel B
UJCATBbHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemecTBa. | paduueckoe
Ipe/ICTaBlIeHNE U30IPOIIECCOB: U30TEPMa, U30X0pa, N300apa.

CBsi3b  MeEXIy JaBICHUEM H  CpeAHEHd  KUHETUYECKOW  BHeprueu
IIOCTYIIATEIBHOrO TEIJIOBOTO JBMKEHUS MOJIEKYJ HJEaIbHOro ra3a (OCHOBHOE
YpaBHEHHUE MOJIEKYISIPHO-KMHETUYECKOW TEOPUH HJI€AJIBbHOIO Irasa).

CBs13b a0CONIIOTHON TEMITEpaTyphl TEPMOAMHAMUYECKON CHCTEMBI CO CpeTHEN
KMHETUYECKOW SHEPrUueH MOCTYNAaTEIbHOTO TEINIOBOTO JABUKEHUS €€ YaCTHLL.

TexHnuecknue YCTpOWCTBA W TEXHOJOTMYECKHE IPOLECCHI: TEPMOMETP,
O6apomeTp, Moy4eHre HaHOMaTEePUaJIOB.

Jemoncmpauuu.

Mojenu 1BUKEHHS YaCTHUILl BEIECTBA.

Mogenb OpOyHOBCKOTO JIBUYKCHHUS.

Buieoponmk ¢ 3anKMchbi0 peasbHOr0 OPOYHOBCKOTO ABUKEHUS.

Huddy3us xxunkoctei.

Mogens onbita IITepHa.



[IputsxeHne MOIEKYyI.

Mogenu KpUCTaININYEeCKUX PELIETOK.

HaGmronenue u viccienoBaHue U30MPOIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npakmuKym.

UccnenoBanne mpouecca YCTaHOBJICHUS TEIUIOBOIO pPaBHOBECUS TIpHU
TEII00OMEHE MEX]1y ropsiueid U XOJ0IHON BOAOH.

N3ydenne wu30TEpMHUUECKOro Tpolecca (PEKOMEHJAOBAHO HCIOIb30BaHUE
uudpoBoit 1abopatopun).

N3yuyenune n30XopHOro mnporiecca.

Nzyuenne nzobapHoro mpoiiecca.

[TpoBepka ypaBHEHUSI COCTOSHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHENIHUX YCJIOBUH st
TEPMOJIUHAMUYECKON CUCTEMBI. BHENIHME U BHYTpeHHUE napameTpshl. [lapameTpsl
TEPMOJIUHAMUYECKON CUCTEMBbI KaK CPEIHUE 3HAYEHUsI BEJIIMYMH, OMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOITUYECKOM YPOBHE.

HyneBoe Hauanmo tepmoamHamuku. (CaMonpou3BOJbHAS — pellaKcaius
TEPMOJIUHAMUYECKONU CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mojenbs uaealIbHOTO Ta3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHUM:
ypaBHeHue MenpaeneeBa—KianelipoHa M BbIpaK€HHUE JJisi BHYTPEHHEH HSHEPIHUH.
VYcinoBusi IPUMEHUMOCTH 3TOM MOJEIN: HU3Kas KOHIEHTpPALUs 4acTHll, BBICOKUE
TeMIepaTypsl. BeipaxxeHue il BHYTPEHHEW YHEPIUU OJHOATOMHOIO HMIEAIBHOTO
rasa.

KBasucrarnyeckue u HeCTaTUUECKUE IIPOLIECCHI.

DOnemeHTapHas pabora B TepMOJAMHAMUKE. Brruncnenue paboThl 1o rpaduky
nporecca Ha pV-auarpamme.

Tennomepenaua  kak  cnoco®0  WM3MEHEHHMs]  BHYTPEHHEH  DHEpruu
TEPMOJMHAMUYECKONM  CUCTEeMBI  0e3  coBepuieHus pabotel.  KonBekuws,
TEIUIONPOBOIHOCTD, U3JIyUYCHHUE.

KomnuectBo Ttemiorel. TermnoéMkocTh Tena. YelbHas H  MOJISIpHas
TEINIOEMKOCTH BelleCcTBA. YpaBHeHHe Maiiepa. YaenpHas TemioTra CropaHus
ToruiiBa. Pacu€T KommyecTBa TEIUIOTHI MpH Teronepenave. [loHstue 00
aguabaTHOM IIpoIriecce.

IlepBpiii 3akO0OH TepMoAMHAMUKHU. BHyTpeHHss »sHeprud. KomnnuecTso
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHHS  BHYTPEHHEW  HSHEpPruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJWHAMUKH [UI PABHOBECHBIX MPOLIECCOB: YEpPE3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOM CHUCTEMBI MNPOXOIUT
eAMHCTBeHHAs aanabara. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3akOH TEpMOJWHAMHUKHA JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIEPEIaTh TEIUIOTY OT 00Jiee XOJIIOAHOTO Tea K Ooyiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpaTumMocTh NpupoAHBIX POIECCOB.

[TpuHumne! gectBus TemnoBbix mamuH. KIT/.



Maxkcumansnoe 3Hauenue KII/. Iukn Kapho.

DKOJIOTMYECKHUE aCIEKThl MCIIOJIb30BaHUS TEIUIOBBIX ABHUrareneil. TemmoBoe
3arpsI3HEHUE OKPYIKAIOLIEH CPEbL.

TexHnueckue yCTpONCTBA M TEXHOJOTHMYECKUE MPOLECCHI: XOJIOAUIbHUK,
KOHJIUIIMOHEP, JU3CJIbHBIA W KapOIOpATOpPHBINA ABUTATENM, MapoBas TypOuHa,
MOJYYCHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3ALUS «TEIUIOBBIX» OTXOHOB C
HCIIOJIb30BaHUEM TEIIOBOTO HACOCA, YTHIIM3AIMS OMOOPTaHUYECKOTO TOTUIMBA JIJIst
BBIPA0OTKHU «TEIIOBOM» U SJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue temnepaTypbl Ipu aauadaTUYECKOM PaCIIUPEHUU.

BosaymHoe orauso.

CpaBHeHME yACTBHBIX TEINTIOEMKOCTEN BEILIECTB.

Cnioco0bl M13MEHEHUsI BHYTPEHHEHW YHEPTUU.

Uccnenoranue aguadbaTHOro mpolecca.

KomrnbproTepHblie MOIEH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3Mmepenne yaenbHON TEMIOEMKOCTH.

HccnenoBanue mporecca OCThIBaHUS BEILIECTBA.

UccnenoBanue aauabaTHOro mpolecca.

N3ydyeHre B3aMMOCBSI3M JHEPIUM MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSA U
TEMIIEPATYpPbl KUTICHUS )KUIKOCTEN.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Pazoevie nepexoowl.

[lapooOpazoBanne u koHaeHcauus. VcmapeHue u KumeHwe. Y eiabHas
TEIUI0Ta TapooOpa3oBaHUs.

Hacpiiennpble W HeHachlllleHHblE Tapbl. KayecTBeHHass 3aBHCHUMOCTH
IUIOTHOCTU W JIaBJIEHUSl HACBIIICHHOIO Mapa OT TeMIEepaTypbl, UX HE3aBUCUMOCTb
0T 00bEMa HACKIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATypPhl KUTICHHSI OT JIaBIICHUS
B AKUJKOCTH.

BrnaxHocTs Bo3ayxa. AOCONMIOTHAS U OTHOCUTEIIbHAS BIAKHOCTb.

Teépnoe teno. Kpucrammmiyeckue u amopdHbie Tea. AHU30TPOIHS CBOMCTB
KpuctauioB. [lmaBineHne W Kpucramnuszauus. YJIelbHAas TEIUIOTAa IUIABJICHUS.
CyOnumarnus.

Hedbopmanum TBEpAOTO Tena. Pactsokenne u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TemoBoe pacuupeHue XUAKOCTEH U TBEPABIX T, 00bEMHOE M JTMHEHHOE
pacuimpeHue. AHrapMOHU3M TEIUIOBBIX KOJIEOAHUI YaCTHI] BELIECTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPTUU B (PA30BBIX MEpEXoaax.

YpaBHeHHE TEMJIOBOI0 OanaHca.

[ToBepxHocTHOE HaTsKeHHE. K0d3(PhUIIMEHT MOBEPXHOCTHOTO HATSKCHHS.
Kanunnspusie aBnenus. /[aBaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO XKUJKOCTH.
®opmyna Jlannaca.



TexHuuecknue yCTPOMCTBA M TEXHOJOTMYECKHME TMPOLECCHI:  KUJKHE
KPUCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpayuu.

TemnoBoe pacipeHue.

CBolicTBa HACBHIILIEHHBIX apOB.

Kunenune. Kunenue npu noHM>X€HHOM J1aBJICHHM.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSIKEHMUS.

OnbITHI ¢ MBUTBHBIMU TIEHKAMMU.

CwmauuBanue.

Kanunnspuslie siBneHus.

Mojienii HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmarniuii.

Ha6monenne mansix aedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3Mmepenne yaenbHON TEIIIOTHI IUIABJICHUS JIhA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa Macchl MapoB B
OMEUIEHUHU.

N3mepenue koddPuiineHTa NoOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue moayins FOHra.

UccnenoBanne 3aBUCUMOCTH  JedopMmalii  PEe3UHOBOrO  o0pasla ot
IPWIOKEHHOW K HEMY CHUJIBIL.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe none.

OnekTpu3auus Tel W €€ MpOsBICHHUA. JJNEKTpuyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfaoB. I[IpoBOAHMKH, MAMDIIEKTPUKA U IOJTYIPOBOJHHKHU.
DONEeMEHTApHbIA 3JIEKTPUYECKUN 3apsAl. 3aKOH COXPAHEHHUS BIIEKTPUYECKOIO
3apsaa.

B3aunmopeiictBue 3apsanoB. Todyeunsie 3apsapl. 3akoH KyoHa.

Onektpuueckoe nosie. Ero neiicTBue Ha 37€KTpUUECKUE 3apsiibl.

Hampsix€aHocts  anmektpuueckoro  moinst. [IpoOuberit  3apsin.  Jlunuwm
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1oIs. OHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO IMOJsA. Pa3HOCTP MOTEHHMANOB U
HanpspkeHue. lloTeHnuanbHas sSHeprus 3apsjaa B JJIEKTPOCTATUUYECKOM MOJIE.
[ToTeHuuan anexrpocTaTuyeckoro mojs. CBA3b HANPSKEHHOCTH MOJS U Pa3HOCTHU
MOTEHIMANIOB i1 DJIEKTPOCTAaTHUYECKOTO MoJisg (Kak OJIHOPOJAHOrO, TakK U
HEOJIHOPOHOTO).

[IpyrHIMI Cynepno3ULU STEKTPUUYECKUX TTOJIEH.

[lone Toueunoro 3apsinma. Ilome paBHOMepHO 3apsbkeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy miapa. Ilose paBHOMEpPHO 3apsKeHHOM



OECKOHEYHOM TUIOCKOCTH. KapTuHbl JMHUN HANps>KEHHOCTH 3TUX TOJEH MU
SKBUIIOTCHIIUAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKM B IEKTPOCTATUYECKOM I0OJIE. Y CJIOBUE PABHOBECHS 3apPsII0B.

JIvaneKTpuKu B AIEKTPOCTATUIECKOM noJIe. JlusnexTpudeckast
ITPOHUIIAEMOCTH BEIIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJAEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapamnensHOE coeMHEHNE KOHEHCATOpOoB. [locnenoBaTenbHOE COEAUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHJIEHCATOPA.

JIBro>KeHUE 3apsyKEeHHOM YaCTUIIBI B OJHOPOJHOM 3JIEKTPUUYECKOM TOJIE.

TexHudyeckne yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHI: AJIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJIEHHE BIIEKTPOIpPHUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U IIPUHIMUIT JEUCTBUS DIEKTPOMETPA.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopgensb anekTpoctaTudeckoro reaeparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DneKTpocTaTuyecKas 3anuTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika U pa3psaiKa KOHJIEHCATOpa YEpe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomol, npaKmuKym.

OueHka cuj B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUs1 CBETOIHO/IA.

N3ydenune nporekanus Toka B LENH, COAEPKAIEH KOHAECHCATOP.

Pacnpenenenne pasHoCTH ITOTEHIIMAJIOB (HampspKEeHUs ) pu
MIOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccenenoBanue paspsiaa KOHAECHCATOPA 4€pe3 pe3UCTOp.

Tema 2. Illocmoannstiit 31eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

VYcioBus CyleCTBOBAaHHS MOCTOSSHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxenue U u DJ1C é.

3akon Oma [ yyacTKa IeTH.

DneKTpu4ecKoe CONPOTHBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJWHBI M IUIOIIAAW MNONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTUBIIEHUE BENIECTBA.



[TocnenoBaTenbHOE, MapaUICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnnekTpuyeckux neneit. [lpasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akoH /xoyns—Jlenua.

MOIIHOCTh 3JIEKTPUYECKOr0 TOKa. TeruioBass MOIIHOCTb, BBIAENSEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHUE HCTOYHHUKA TOKa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) D3JIEKTPUYECKOM 1ernu. MOIIHOCTh HMCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

Konpaencarop B 11enu nocTossHHOTO TOKA.

TexHuueckue yCTpOMCTBA W TEXHOJOTHMYECKHE TIPOLIECCHI: aMIEPMETP,
BOJILTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUH.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HapsiKEHUS.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA OT HANPSXKEHUSA JJIs1 PE3UCTOPA,
JlaMIIbl HAKAJIMBAHUS U CBETOMOA.

3aBUCUMOCTh COMPOTHUBJICHUS IUIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IO TIONIEPEYHOr0 CEYEHUS U MaTepuara.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MTOCTOSHHOM
HaIPSKEHHUU.

[Tpsamoe uzmepenue I/IC. KopoTkoe 3amMbIKkaHUE raJIbBAHUYECKOTO JIEMEHTA
U OLIEHKA BHYTPEHHETO COMPOTUBIIEHUS.

Crnioco0OsI coennHeHUsT UCTOYHUKOB Toka, DJIC GaTapeit.

HccnenoBanne pazHOCTU MOTEHLUHUATIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpoTUBIEHUS POBOAHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MepeHus amnepmMeTrpa (BoJIbTMETPA).

MN3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTH MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOM MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DneKkTpuyeckass MPOBOJAUMOCTh  PA3JIUYHBIX  BELIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHHSI METAUIOB OT
Temrepatrypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX yYKOB.



[TonynpoBogHUKWU. CobOcTBeHHas 151 pUMECHas MPOBOJUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoAHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B JJIEKTPOJIUTAX. DJIEKTPOJIUTUUYECKAS IUCCOLUALIMSL.
DnekTponus. 3akoHbl Papajes A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monnus. [iazma.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE MPUMEHEHUE: Ta3opaspsiaHble
JIAMIIbl, DJICKTPOHHO-JIydeBasi TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3ucCTOp, (OTOMUOJ, CBETOAMOJ, TallbBaHUKa, padUHUPOBAHUE MEH,
BBITIJIABKA AJIFOMUHUS, SJICKTPOHHASI MUKPOCKOMHUS.

Jemoncmpayuu.

3aBUCUMOCTb COIPOTUBJICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsa U NPOBOJAUMOCTb BO31yXa.

CpaBHeHME TPOBOJIUMOCTH METAJIIOB U MTOJTYIPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmronenue snexktposnusa.

N3mepenue 3apsiia 0OJHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBIICHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYeCKUN MPAKTUKYM.

CrniocoObl u3Mepenus pU3NYeCKUX BEIUYUH C UCIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTEIIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIMYHUH.
OrneHka rpaHuIl OrPEIIHOCTEMN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, HCCIEIOBAHUM  3aBUCUMOCTEU
bU3UYeCKUX BEIWYWH, MPOBEpPKa MPEIJI0KEHHBIX THUIOTe3 (BBIOOpP W3 padoT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3fellax «YUYEHUYECKUHM  OKCIECPHUMEHT,
nabopaTopHbIe paOOThI, MPAKTHKYM).

MexnpeaMeTHbIe CBSI3H.

Nzyuenne «kypca ¢usuku yroyonéaHoro ypoBHs B 10  kiacce
OCYILIECTBIIAETCS C YUETOM COAEPKATEIBbHBIX MEXIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnole noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
nO3HaHUA: SBIICHUE, HAay4YHbIH (HakT, TUMOTe3a, (hU3MYECKas BEIWUYWHA, 3aKOH,
TEeOpHsi, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, HU3MEPECHHUE,
MOTPENTHOCTH U3MEPEHU, U3MEPUTETbHBIE PUOOPHI, (P pPOBas Ta0OpaATOPHSI.

Mamemamuxka: penieHne cucTteMbl ypaBHeHWi. JlunelHas ¢yHKIUA,
napabouia, runepOosna, ux rpaduku U cBoiicTBa. TpuroHomerpudyeckue GyHKIUU:



CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPHUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIMU HA OCU KOOPJNHAT, CIIOKEHNUE BEKTOPOB.

buonozua: mexannueckoe NBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHW3MOB, TEIUIOBOE 3arpsA3HEHHE OKPYKaIoIIeH cpesbl,
yTUIM3alUsl OUMOOPTraHMYECKOr0 TOIUIMBA [UIsl BBIPAOOTKU  «TEIJIOBOM» H
AIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOIE.

Xumua: JTUCKPETHOE CTPOCHHUE BELIECTBA, CTPOCHUE ATOMOB WU MOJIEKYII,
MOJb BEIIECTBA, MOJSpPHAs Macca, IOJIyYEeHHE HaHOMATEPHAIOB, TEIIOBBIE
CBOMCTBA TBEPABIX TEJ, KUIAKOCTEU U T'a30B, KUIAKAE KPUCTAIUIbI, SJIEKTPUUECKUE
CBOMCTBA METAJIJIOB, JEKTPOJIUTHYECKAS] JUCCOLMALINS, TAIbBAHNUKA, dJIEKTPOHHAS
MUKPOCKOTMHUSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocua: npeoOpa3zoBaHuEe ABUKEHUN C MCIOJIb30BAHHMEM MEXAaHHU3MOB,
yu4€T CyXOro M J>KHJIKOrO TpPEHHS B TEXHUKE, CTAaTUYECKHUE KOHCTPYKIIMH
(KpOHIITENH, peméryaTble KOHCTPYKIMHU), HCIOJb30BAHUE 3aKOHOB COXPAHECHMS
MEXaHMKUH B TE€XHUKE (THMPOCKOI, BOJOMET M APYTHE), JABUTaTEIb BHYTPEHHETO
cropanusi, nmaposasi TypOuHa, ObBITOBON XOJOJIUIBHUK, KOHIUIIUOHEDP, TEXHOJIOTUH
NOJIyYEHUSI COBPEMEHHBIX MAaTEpUajoB, B TOM YHUCJIE HAaHOMATEpPUAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIAMIIbI, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. JinekTpoauHaMuKa.

Tema 4. Mazcnummnoe nose.

B3anmojelicTBUE TMOCTOSHHBIX MAarHUTOB M IMPOBOJAHUKOB C TOKOM.
MarnutHoe mosie. BekTop MarHMTHOM WHAYKOMH. [IpuHOMN Cynepno3uuuun
MAarHUTHBIX MOJIEH. JIMNHUA MarHUTHOW UHYKIIHAH.

MarHutHOEe 1oJie MPOBOJHUKA C TOKOM (MPSIMOTO MPOBOJHHKA, KATYIIKH U
KpyroBoro Butka). OneIT Opcrena.

Cunia AMmrnepa, €€ HanpaBJI€HUE U MOJYJIb.

Cuina Jlopenua, €€ HanpaBiI€eHUE U MOJyJb. JIBUYKEHUE 3apSyKEHHOW YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM I1oje. PaGoTa cunsl JlopeHma.

MarnautHoe nosne B Beuiectse. DeppoMarHeTUKH, napa- U THAMarHeTUKH.

TexHnueckue YCTpPOWCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IMPUMEHEHUE

MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TeCTeP-MYJIbTUMETD,
3JIEKTpOJIBUTATENb IKOOU, YCKOPUTENIU dJIEMEHTAPHBIX YACTHUII.
Jemoncmpauuu.

Kaptura  nuHMM  MHAYKOMM ~ MarHUTHOTO  MOJS  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MArHUTOB.

KapTuna nmuHMI MArHUTHOM MHAYKIHUU TOJISL JJIMHHOTO IPSIMOTO IMTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelictBue 1ByX NPOBOJIHUKOB C TOKOM.



Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenue nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpyHIMIT JEUCTBUSA BIIEKTPOU3IMEPUTEITBHOTO npudopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

HccnenoBanre MarHuTHOTO MOJISI IOCTOSIHHBIX MarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTHUKOB.

HccnenoBanne AeiCTBUA NOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cuiibl Amnepa.

N3ydenune 3aBUCMMOCTH CUJIbI AMIIEpa OT CUJIBI TOKA.

OrnpeneneHne MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUSI CUJIbI AMIepa.

Tema 5. dnekmpomacHumnan uHOYKYUsL.

SlBneHue BIEKTPOMAarHUTHOM MHAYKIMHU. [lOoTOK BEKTOpa MarHUTHOM
uHaykiuu. JJIC uHAyKuMM. 3aKOH DJJIEKTPOMArHUTHOM wuHAyKuuu Dapajes.
Buxpesoe anexkrpuueckoe nose. Toku Dyko.

OJIC uHAYKIUM B TPOBOJHUKE, JBUKYIIEMCS B OJHOPOAHOM MArHUTHOM
noJe.

[IpaBuiio Jlenua.

NunyktuBHOCTh. KaTyllika WHIYKTMBHOCTH B LIENU TOCTOSIHHOIO TOKa.
Arnenune camonHaykuuu. IJC caMOMHIYKIUH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMAarHUuTHOE TOJIE.

TexHuueckue yCTpOWCTBA W TEXHOJOTHMYECKUE MPOIECChl: MHAYKIMOHHAs
Neyb, COJICHOU/, 3aIlUTa OT JICKTPU3ALMU TEJ PU JIBUKEHUM B MAarHUTHOM I10JI€
3emutn.

Jemoncmpauuu.

HaGmronenue siBjeHUs 3J1€KTPOMAarHUTHOW MHIYKITHH.

UccnenoBanne 3aBucuMocTd IJC HMHAYKIMU OT CKOPOCTH HM3MEHEHUS
MarHMTHOTO MOTOKA.

IIpaBuno Jlenua.

[Tamenne MarauTa B aJIOMHHUEBOM (MEIHOW) TpyOe.

SIBneHre caMOMHIYKIIHH.

Uccnenoanue 3aBucumoctd DJC caMOMHIYKIIMKM OT CKOPOCTH HW3MEHEHUS
CWJIBI TOKA B 1ICTIH.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padomot, NPaKmMuKym.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOW UHTYKIIHAH.

Onpenenenne UHAYKIIUM BUXPEBOTO MAarHUTHOTO TOJISI.

HccnenoBanue ABICHUS CAaMOUHIYKIIUH.

COopka MoJIelr AJISKTPOMArHuTHOTO TeHepaTopa.

Pa3nea 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koyedanus.

KonebarenpHas cucrema. CBOOOAHBIE KOJICOAHUS.



I"apmonunyeckue konedanus. KuHemarnueckoe U JTUHAMUYECKOE OMHCAHHE.
DHepreTuyecKkoe ONucaHue (3aKOH COXPAaHEHUsS MEXaHWUYECKOW 3Hepruu). BoiBoj
JUHAMUYECKOTO OMHCAHMS TAPMOHUYECKUX KOJIEOAHUN U3 UX SHEPreTHUECKOro U
KMHEMaTHYECKOTO OMUCAHUS.

Amrmutyna u ¢asza konebanuil. CBs3b aMIUTUTYAbl KOJIEOAHUNW HCXOIHOM
BEJIMYMHBI C aMIUTUTYAaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u uyactora kojeOanuii. Ilepumon Manbix CBOOOJIHBIX KoJieOaHMIA
MaTeMaTU4eckoro MmastHuka. Ilepmon cBOOOAHBIX KoJeOaHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxatouux KoneOanusx. BoiHyxkaeHHble Konebanus. Pesonanc.
Pe3onancHass kpuBas. BiusHue 3aTyxaHuss Ha BHUJ PE30HAHCHOM KpPUBOM.
ABTOKOJIeOaHMS.

TexHuuyeckre ycTpocTBa M TEXHOJOTMYECKHE MPOLECChl: METPOHOM, YacChl,
KayeJH, My3bIKaJIbHbIE MHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuch KoJe0aTeNbHOTO IBUKECHHUS.

HaGmronenne He3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJEOaHUI rpy3a Ha HUTH OT
aAMIUTUTY/IBI.

HccnenoBanue 3aTyXaromux KoieOaHui ¥ 3aBUCUMOCTH NEPUOa CBOOOIHBIX
KoJieOaHUN OT COMPOTHUBIICHHUS.

HccnenoBanne koyiebaHWN Tpy3a Ha MACCHUBHOM TMPYXHHE C IIEJIBIO
dbopMupoBaHUs IpeICTaBICHUNA 00 UIeaTbHON MOJIETH Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUS SHEPTHH MPHU KOJEOAHUSIX IPpy3a Ha MPYKUHE.

HccnenoBanne BHIHYKICHHBIX KOJICOaHUM.

HaGmonenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

W3mepenue mnepuoma CBOOOTHBIX KOJEOAHWUW HUTSAHOTO W TPYKHHHOTO
MasTHUKOB.

N3yuyenue 3aKOHOB JBMKEHUS Tela B XOJ€ KoJIeOaHU Ha YIIPYTroM TOJIBECe.

N3ydeHne NBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpa3oBanue SHEPTUN B IPYKMHHOM MAasITHHKE.

NccnenoBanne yObIBaHUS aMIUTUTYIbl 3aTYXAIOIMINX KOJIEOaHHIA.

HccnenoBanne BHIHYKICHHBIX KOJICOaHUT.

Tema 2. dnekmpomazHumHusle Koj1edanus.

KoneGartenbupiii koHTYp. CBOOOJHBIE AJIEKTPOMarHUTHBIE KojeOaHUs B
uaeanbHoM KosiebatenbHOM KoHType. Dopmyna Tomcona. CBA3b aMIUIUTY/IbI
3apsiia KOHAEHCATOpa C aMIUIUTYI0M CUJIbI TOKa B KOJIe0aTeTbHOM KOHTYpE.

3aKOH COXpPaHEHHUs SHEPIHH B HJICAJILHOM KOJIEOATEIbHOM KOHTYpE.

3aryxaromue AIEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHbIE
AJIEKTPOMArHUTHbIE KOJIeOaHusl.

[lepemenHbIli TOK. MOIIHOCTH NEPEMEHHOTO TOKA. AMIUIMTYAHOE U
JNEUCTBYIOIIEE 3HAYEHHWE CUJIBI TOKAa W HANpsDKEHUs MpU pa3uyHON ¢dopme
3aBUCUMOCTH [IEPEMEHHOI0 TOKA OT BPEMEHH.



CuHyconanbHbIi NEPEMEHHBI TOK. Pe3uCTOp, KOHIAEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENHU CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3oHaHC HaNpsKEHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepepadya M MOTpeOIeHHE
AJIEKTPUYECKOU SHEPTUMU.

OKOJIOTUYECKHE PHUCKH IIpU IPOU3BOJACTBE JIIEKTpo3Hepruu. KynbTypa
WCIIOJIb30BAHUS AIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuyeckue yCTpOMCTBA U TEXHOJOTMYECKUE IPOLIECCHI: BJIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEAY.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

3aBUCUMOCTb YaCTOThI CBOOOJAHBIX KOJIE€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHUIA.

['eneparop He3aTyxaroUIMX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 3JIEKTPOMarHuTHOrO TeHeEpaTopa.

BrinyX/1IeHHbIE CUHYCOUAAIbHbIE KOJICOaHusI.

Pesucrop, karymka MHIYKTUBHOCTH M KOHAEHCATOp B LENU MEPEMEHHOIO
TOKaA.

Pe3sonanc mnpum mocnenoBaTENbHOM COEAMHEHUM PE3UCTOpA, KaTYIIKU
UHIYKTUBHOCTH U KOHJEHCATOpA.

YCeTpoicTBO M IPUHIIUIT ISUCTBUS TpaHc(opMaropa.

Mopens JIMHUY 3JIEKTPOIIEPEIaUn.

Yuenuueckuii sxcnepumenm, nadopamopuvie pabomaolt, npaKmuKym.

N3yuenue tpanchopmaropa.

HccenenoBanue IMEpEeMEHHOIO TOKAa 4epe3 IOCIEAOBATEIIbHO COEIUHEHHBIE
KOHJIEHCATOP, KAaTyLIKY U PE3UCTOP.

Habmronenue 31eKTpOMarHuTHOTO pe30HaHca.

Hccnenoanue paboThl HCTOYHUKOB CBETA B IIENH IEPEMEHHOI'O TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbLE 60IHbL.

MexaHnueckue BOJIHBI, YCIOBUSA HMX pacnpoctpaHeHus. Ilomepeunsie u
IIPONOJIBHBIE BOJHBL. llepuon, CKOpOCTH pacnpoCTpaHEHUs W JUJIMHA BOJIHBIL.
CBoiicTBa MEXaHMUYECKHUX BOJIH: OTpaXCHHE, NpeloMieHHe, HMHTephepeHUUs U
TudpaKIus.

3Byk. CxopocTb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBOE€ 3arpsA3HEHHE OKPYKAIOIIEU CPEbI.

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIOBUS U3IYyYEHUS 3JEKTPOMArHUTHBIX BOJIH.
B3anMuas opueHTanus BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJIH:  OTPaXXEHUE,  IPEIIOMIICHHE,
noJsipu3ays, UHTeppepeHus u 1udpakuus.

[IIkana 37€KTPOMAarHUTHBIX BOJIH. [[pUMEHEHME dIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

IIpuHIHNBI paguOCBA3U U TeNEBUACHU. Panqnonokanus.



DIIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEJIbI.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, pajap, paJuonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPa3BYKOBas IUArHOCTUKA B TEXHUKE U MEIUIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacIpOCTPaHECHHE MONEPEUHBIX U MTPOJAOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJIMHBI BOJTHBI OT YaCTOTHI KOJICOAHUIA.

HaGmronenue orpakeHus U MpesioMIICHUST MEXaHUYECKUX BOJIH.

Ha6monenue natepdepeniiuu u 1upakiiu MEXaHUMIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro IpUMMEHEHHE.

HaGmtonenne cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYIOM U
4aCTOTOU KOJIeOaHU.

UccnenoBanue CBOWMCTB  DJIEKTPOMArHUTHBIX  BOJIH: OTpakeHHUe,
pesIoMJICHHE, TOJsIpu3alus, 1udpakius, nHTepdepeHIIHs.

O6HapyxeHue nH(YPaKPacHOTO U YIBTPAPHUOIETOBOTO U3ITYyUECHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMosHEHOE paclpOCTpaHEHUE CBETA B OAHOPOJIHOU cpexe. Jlyu cBera.
To4euHbI UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxeHHUsi cBeTa. [locTpoeHue nzoOpakeHuil B
iockoM 3epkaiie. Cepudeckue 3epkaia.

[Ipenomnenue cera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCONIOTHBIN MOKa3aTehb
npenoMiieHus. OTHOCUTENbHBIN MOKa3aTeNb npeaoMiieHus. [[ocTOSHCTBO YaCTOTHI
CBETa M COOTHOLICHHWE JUIMH BOJIH IIPU NEPEXO0JIE MOHOXPOMATHYECKOI'O CBETa
yepes rpaHully pa3jielia AByX ONTUYECKUX CPEL.

Xon nyuerr B mpusme. lucnepcus cBera. CIOXHBIA COCTaB 0€JI0ro CBeETa.
[IBer.

[Tonnoe BHyTpeHHee oTpaxeHue. lIpenenpHblid yroyl MoJHOro BHYTPEHHETO
OTPAXKEHUS.

Cobuparomue # pacceWBaromue JuH3bBL. ToHKas JuH3a. DokycHoe
pacCTOSIHME ¥ ONTHYECKas CWJIa TOHKOW JMH3BI. 3aBUCUMOCTH (HOKYCHOTO
PACCTOSIHHSI TOHKOW C(HEpPUYECKOW JTUH3BI OT €€ TeOMETPHUH M OTHOCHUTEIBHOTO
[OKa3aTess MPEJIOMIICHHUS.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHHE, JABAEMOE JIMH30M.

X0 nyda, NMPOWIEAIIETO JIMH3Y IOJ HPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
omtuyeckor ocu. llocTpoeHne wu300pakKeHU TOYKH W OTpe3Ka MPsIMOA B
COOMPAIOIINX U PACCEUBAIOIINX JTUH3aX U UX CUCTEMAX.

Onruueckue npubopsl. Pazpemaromas cmocoOHOCTh. '71a3 kak onTudeckas
cucrema.



[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmOIeHUST MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIITMOHHOMN
KapTUHE OT JBYX KOTEPEHTHBIX HUCTOYHMKOB. [IpuMepsl KilacCHUECKUX
MHTEP(HEPEHIIMOHHBIX CXEM.

HNudpakmus cBera. JudpakuuoHHas pemérka. YcaoBue HaOIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM TMaJEHUU MOHOXPOMATHYECKOrOo CBeTa Ha
IU(GPaKUUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpOWCTBA W TEXHOJOTHMYECKHE TMPOIECCHl: OYKH, JIyIa,
nepuckor, GoroanmnapaT, MUKPOCKOIN, MPOEKIIMOHHBIM ammapar, MPOCBETIICHHE
ONTHKH, BOJIOKOHHAsI ONTHUKA, TU(PaKIMOHHAS pEIIETKa.

Jemoncmpayuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanue npeaomieHus CBETa.

HaGmronenne nojHOTo BHYTPEHHETO OTpakeHus. Mojienb CBEeTOBO/IA.

UccnenoBanne XoJa CBETOBBIX IMYYKOB Yepe3 IJIOCKOMAPAIIICIbHYIO
IUTACTUHY U TIPU3MY.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mojenu MUKpOCKOTIa, TEIECKOTA.

HaGmronenne naTepdepeHnm cBera.

HaGmronenne BETOB TOHKUX MJIEHOK.

HaGmonenue nudpakuum ceera.

N3ydenne nudpakiiMOHHONW PEMIETKH.

HaGmonenne nudpakiimioOHHOTO CIIEKTpa.

Hab6mronenue nucnepcuu cBera.

HaGmronenue nmosisipu3anuu cBeTa.

[IpuMeHeHue NONSIPOUIOB ISl U3YUEHUS MEXaHUYECKUX HAMPSIKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmukKym.

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

UccnenoBanne 3aBucuMocTH (HOKYCHOTO pACCTOSIHMSI OT BelmiecTBa (Ha
pUMepe KUIKUX JTUH3).

N3mepenne hokycHOTO pacCTOSHUS pACCEUBAIOIINX JIHH3.

[Tony4yenune n3o00paxeHus: B CUCTEME U3 IUTOCKOTO 3€pKalia U JTUH3HI.

[Tony4yenne n3o0paxeHus: B CUCTEME U3 IBYX JINH3.

KoncTpynpoBaHue TeneCKOMUYECKUX CUCTEM.

Hab6mronenne nudpakimu, nHTepdEpEHIINN U TTOJISPU3AINH CBETA.

N3ydeHne nonsipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3ydenne nHTEpPEpEeHINN JIA3€PHOTO U3ITYYEHHUS HA ABYX HIENSX.

Ha6monenne nucnepcun.

HabGmronenne n uccnegoBanne mUPpakImOHHOTO CIIEKTPA.

N3mepenne qiMHbl CBETOBOUM BOJIHBI.



[TonyueHne criekTpa U3Iy4YEHUs CBETOAMOJA MPHU MOMOUIU JTUPPAKIUOHHON
PELIETKHU.

Pa3zznesn 6. OcHOBBI cIeMAIBLHONH TEOPUH OTHOCUTEJIBHOCTH.

['paHuubl  NPUMEHUMOCTHM  KJIACCMYECKOM  MeXaHukd.  llocTymaTsl
CHIEUAJIbHON TE€OPUU OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai.  lIpeoOGpa3zoBanus  JlopeHia.
VYcnosue mnpuyuHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3amejjieHUE
BPEMEHH U COKpAIlCHUE JTTUHBI.

DHEprus U UMNYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEpruel U UMITYJIbCOM PENIITUBUCTCKOM YaCTHUIIBI. DHEPrus
TIOKOSI.

TexHuveckne YCTPONCTBA U TEXHOJIOTMUYECKHE TPOIIECChI: CIYTHUKOBHIC
NPUEMHUKH, YCKOPUTENH 3aPSYKEHHBIX YaCTHII.

VYyeHnyeckuit SKCIIEPUMEHT, J1aOOPaTOPHBIE paOOThI, MPAKTUKYM.

OnpenesieHne UMITYJIbCa W DHEPTHM  PEIATHUBUCTCKUX  dacTull (IO
dboTorpadusiMm TPEKOB 3apsKEHHBIX YaCTUI] B MATHUTHOM I10JIE).

Pasnen 7. KBanToBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOe TeroBoe u3nydeHue (M3JIyuyeHue aOCOIIOTHO YEPHOrO Tela).
3akoH cmenienus: Buna. I'unore3a Ilnanka o kBaHTax.

®oTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. OnbiTel A. I'. CroneroBa. 3akoHbl GhoTodddexTa. YpaBHEHUE
OiinmreitHa 11t hotodaddexra. «KpacHas rpanuna» horodddexra.

JlaBnenne cBeta (B YACTHOCTH, JaBJEHHE CBeTa Ha aOCOIIOTHO
MOTJIOMIAONIYI0 W a0COJIOTHO OTpakawinyro moBepxHocTh). OmbiTel II. H.
JleOenena.

BosnnoBbie cBolicTBa yactuil. Bonubl ne bpoiis. JlnuHa BosHb! e bpoind u
pasMepbl 00JacTH JIOKAIM3AIlMK  ABWXKYIIEHCS dacTuipl. KopmyckymsipHO-
BOJTHOBOM ayanu3Mm. Jludpakmus 2JIeKTPOHOB Ha KpUCTaJlIaxX.

Crneunduka n3mepennii B Mukpomupe. COOTHOIICHHsI HEONpeaeaEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpOMCTBA W TEXHOJOTMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemeHT, GOTOAATUNK, TYHHENbHBIM MHKPOCKOMN, COJHEYHas Oatapes,
CBETOIUOI.

Jemoncmpauuu.

®dotor(pdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

UccnenoBanne 3aBUCMMOCTH  COMNPOTUBIICHUS  MOJYOPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceeroguon.

Conneynas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomot, npaKmuKym.

Uccnenoanue dhoropesucropa.



N3mepenue nocrosinuol [Inanka Ha ocHOBe uccnenoBanus ¢potodaddexra.

HccnenoBanne 3aBUCUMOCTHU CHIIBI TOKA YEPE3 CBETOJIUO]T OT HAMPSIKEHHUS.

Tema 2. @u3zuxa amoma.

OnpITEl O MCCIENOBAHHUIO CTPOEHMS aroma. IlnaHerapHas Monenb aroMa
Pezepdopna.

[Toctynarel bopa. U3znydyenue u norsomeHue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOT'O YPOBHSI DHEPIUU HA APYIrOM.

Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOA.

CnoHTaHHOE M BBIHYXJIECHHOE U3NyueHue ceera. Jlazep.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECChl: CHEKTPaIbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mopnens onbita Pesepdopaa.

HaGmonenue nuHevaThiX CIEKTPOB.

YCTpoiCcTBO U AEUCTBUE CUETUMKA MOHU3UPYIOIIUX YACTHII.

OnpeneneHue IJIMHBI BOJHBI JTA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cnekTpa.

HccnenoBanue crnekTpa pa3peKeHHOr0 aTOMAapHOTO BOJAOPOJA M U3MEpPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyxnonnas Moznens sapa IeiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30tormsl.

PanunoaktuBHOCTE. Aunb(da-pacnaja. DNEKTPOHHBI U TO3UTPOHHBIN OeTa-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4Y€HHs. BiusHHEe paJlMOAKTUBHOCTH Ha KUBbIE
opranu3msbl. EctrecTBeHHbIN (poH m3nydenus. Jlozumerpus.

DHeprusi CBsI3M HYKIIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

Anepnsie peakuun. Jlenenrne u cuHTe3 siaep. Anepuanie peakTopsl. [Ipodiemsr
YOpaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKHE acCleKThl pPa3BUTHUSA
SIEPHON IHEPIETUKHU.

MeTobl perucTpanuu U UCCIEN0BAHUS JIEMEHTAPHBIX YaCTHULL.

OyHAaMEHTaJbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI W JICNITOHBL.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJIENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHoil mMoaenu. TémHas maTepuss U TEMHas
JHEprus.

EnunacTBO (hrzmyeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: TO3UMETP, Kamepa
Bunbcona, saepHBIi peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HaHCHAsi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomuol, npaKkmuKym.

UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusim).



UccnenoBanue painoakTUBHOTO (JOHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenue normioiieHus: 6eTa-4acTUIl aTIOMUHUEM.

Paszznen 8. DiieMeHTHI ACTPOHOMHUHM U ACTPO(PU3UKH.

DTtanel pa3BUTHS aCTpOHOMUU. [[puKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUECHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPHUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpoHOMUYECKUX HccieqoBaHui. (COBpEMEHHbIE ONTHYECKHUE
TEJIECKOIIbI, PAJNOTENIECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3nHoro Heba. Co3Be3fusi, sSpKU€ 3BE3NBI, IUIAHETHI, UX BHIMMOE
JBH>KCHUE.

CosnHeuHas cucTema.

Counnue. Conneunasi akTuBHOCTb. McTounuk 3Hepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpalibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[Iyts — nHama T'amaktuka. [lonoxenue u nBuwkenue CoyHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBazapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xab66ia. Pazberanue ranakTuk.
Teopust bosbiioro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUMU.

Yuenuuecxkue naoniooenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIs1 OTPEeICHHS TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/uss CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEHM H 3BE3THBIX
CKOIUICHUU.

Du3YeCKUH MPAKTHKYM.

CniocoOb1 m3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIIOTHBIE M OTHOCUTEIIbHBIEC TOTPEITHOCTA U3MEPECHUN (DU3UUECKUX BEIIMYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKknX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leiax «YUYECHUYECKUH  SKCIIEPUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

O06o0maonee MoBTOPEHUE.

O6o001eHre U cucTeMaTH3alus CoAaep KaHusl pa3aeioB Kypca «MexaHukay,
«MonekynsapHas puU3MKa U TEPMOAUHAMUKAY, «DIEKTpoJIuHaMuKa», «Konebanus



U BOJHBDY, «OCHOBBI CIELUUAIBHON TEOpUU OTHOCHUTEIbHOCTHY, «KBaHTOBas
duznkay», «3I€MEHThl ACTPOHOMHUH U aCTPOPUIUKIY.

Ponr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U 3THUYECKOU chepax AesTENbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBHOU,
CUCTEMATU3UPYIOIEH,  OOBSICHUTENIbHOM W  MPOTHOCTHYECKOM  (DYHKIIMIA
(¢uznueckoi Teopuu, poiib PU3NUECKON TeOpuu B HOPMUPOBAHUM MTPEICTABICHUN
0 ¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABIECHUN O IPUPOIE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIIIETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EM C KypcaMH
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemmuvle noHamus, C64A3aHHbBIE C U3YUCHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHUE, HAay4HbIH (hakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
TEopus, HaONIOJCHUE, OKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEpUTEIbHBIE TPUOOPHI, IM(PpoBas 1ad0paTOpHs.

Mamemamuxka: pelieHHWE CUCTEMBbl YpaBHEHUH. TpUrOHOMETpPUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO. BEKTOPBI M MX NPOEKUHUH HAa OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoanble 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUs TPEYyroJIbHHUKOB,
oIpeiesICHUE MIIOAAN MIOCKUX GUryp u 00bEéMa Tell.

Buonozcua: snextpuueckue sBICHUS B KUBOW MNpuUpOAeE, KojieOaTelbHbIE
IBVKCHUS B JKUBOW IIPUPOJE, DKOJIOTMYECKUE PHUCKHM IIPU IPOU3BOJCTBE
NIEKTPOAHEPTUH,  DJIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYXKAIoLEeHd  Cpelbl,
yJIbTpa3ByKOBasi JIMarHOCTHKa B MEJULMHE, ONTUYECKUE SBICHUS B KUBOU
PUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTALINYECKAsI CTPYKTYpa TBEPIBIX
TEJI, MEXaHU3Mbl O0pa30BaHUS KPUCTANIMYECKONW PEIIETKH, CIEKTPaJIbHBIHN
aHaIN3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3aJIeKW MAarHUTHBIX pYA,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
AJIeKTpoJBUTaTENh SIKOOM, reHepaTop NMEePEeMEHHOro TOKAa, WHAYKIIMOHHAs IeYb,
JMHUM 3JIEKTpONepead, 3IEKTPOABUraTeNb, paaap, paIuonpUEMHHK, TEIEBU30p,
anTteHHa, TteiepoH, CBY-meub, ynpTpa3ByKoBass IUAarHOCTHKAa B TEXHUKE,
IIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJHEYHas OaTapesi, CIIyTHUKOBBIE
NPUEMHUKH, siIEpHAsi SHEPIreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYAOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIESITEIBHOCTH B MPOIIECCE pealr3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIIUTATEIbHOU IESATEIBHOCTH, B TOM UHCJIE B YACTHU:

rPa’KAaHCKOT0 BOCIIMTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKIAHCKOW  MO3UIMU  OOydYalolerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JEMOKPaTUUECKUX LIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEILHOCTh B UHTEPECAX TPAKIAHCKOTO
oOlecTBa, y4yacTBOBaTh B CaMOYIpaBICHUHM B 00pa3oBaTebHOU
OpraHu3aluu;

e YMEHHE B3aUMOJECHCTBOBAaTh C  COLUMAJIbHBIMA  HWHCTUTYTaMH B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbH K T'YMAaHUTAPHOW U BOJIOHTEPCKOU EATEIBHOCTH.

NATPUOTHYECKOI0 BOCIIMTAHUSA:

e chOpMHUPOBAHHOCTH POCCUNCKOHU TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJAaM, JOCTUKECHHIM
POCCUNCKHMX YUEHBIX B 00J1aCTH (PU3BUKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, dTUYECKOTO MTOBEACHUS;

e CIIOCOOHOCTh OIICHMBATh CUTYAIIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OpUEHTHPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIUBOTO OYyIIEro.

3CTETUYECKOI0 BOCIIMTAHMSA:

e OCTETUYECKOE OTHOLICHHWE K MHpPY, BKIIOUYAS OCTETUKY HAYy4YHOTO
TBOPUYECTBA, MPUCYIIET0 (PU3UIECKOI HAYKE.

TPYAOBOI'0 BOCIIUTAHUA:

e HWHTEPEC K PA3NHYHBIM chepam mpodecCHOHATBEHON AESITEIEHOCTH, B TOM
YUCJl€ CBA3AHHBIM C (PU3UKOM U TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP OyAylel mpodeccuu U peann30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIaHbI;



TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
o0nacTi GU3HUKHU Ha TPOTHKCHUU BCEH KU3HU.

IKOJIOIr'H4€¢CKOro BOCMiTaHus .

c(OpPMHPOBAHHOCTh HKOJIOTMYECKON KYJIBTYphl, OCO3HAaHHE TJIOOATBHOIO
XapakTepa SKOJIOTHYECKUX MPooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpele Ha
OCHOBE 3HAHMS LEJIEH YCTOMUUBOTO Pa3BUTHUS YEIOBEUYECTBA;

paclIMpEHUE OMNBITA JESITENBHOCTH 3KOJOTHYECKOW HANPABIECHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HaHUI MO (PU3UKe.

HMEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHUPOBAHHOCT MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAaHHE IIEHHOCTUM HAYYHOW [ESITENIBbHOCTH, FOTOBHOCTh B IIPOLIECCE
U3ydeHus (U3UKH OCYUIECTBIISITh MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATENIbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
Ba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETFHO ~ (OPMYITUPOBATh W aKTyaJIW3UPOBaTh  MPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISAITh TN NIEeATETHbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUU HX
TOCTH)KCHUS,

BBISIBIIAITH 3aKOHOMEPHOCTH W TPOTHBOPEYHSI B paccMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaTeIBaTh TUIAH PEIICHUS TPOOIEMBI C YIETOM aHAIM3a UMEIOIIIXCS
MaTepUAITBHBIX U HEMATePUATBHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JICATCIHHOCTh, OIICHUBATh COOTBETCTBHE
Pe3yIbTaTOB IIEJISIM, OLIEHUBATH PUCKH MTOCJICICTBUI JIEATEITIHHOCTH;
KOOPJUHUPOBATh M  BBIIONHATH PpabOTy B YCIOBHSIX pEaNbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUU )KHU3HEHHBIX MTPOOIIEM.

Ba3oBble ucciaenoBarejabcKkue 1eCTBHUA.

BJIaJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYCBBIMU IMOHATUSIMHU U METOJIaMHU
buznuecKon HAyKu;

BIQJICTh  HABbIKAMU  y4eOHO-HCCIICIOBATEIIbCKOH W MPOCKTHOMN
JCATSILHOCTH B 00JaCTH (U3HKH, CIHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITSILHOMY TIOMCKY METOZOB pCIIeHUs 3a1ad  (HU3HYECKOTO
COJICpKaHUs, IPUMEHEHHIO Pa3JIMIHBIX METOJIOB TIO3HAHHS,

BJIQJICTh BHUJIAMH JICSITCIBHOCTH [0 IOJYYCHHIO HOBOTO 3HAHHS, €ro
UHTEPIPETALNH, TPEOOPa30BAHUIO M IIPUMEHEHHIO B Pa3IMYHBIX YICOHBIX
CUTyaIUsiX, B TOM YHUCJIC NPH CO3JaHWU YYECOHBIX MPOEKTOB B 00JIACTH
busuky;



BBISIBJISITh NPUUMHHO-CIEACTBEHHBIE CBA3M M aKTyaJU3UpOBATH 3ajady,
BBIIBUTaTh THUNOTE3y €€ pelleHus, HaXOIUTh AapryMeHThl s
J0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelIeHHS;

aHAJIM3UPOBATH TOJYYEHHbIE B XOJ€ pEIICHUs 3aJayd pPe3yJbTaThl,
KPUTHYECKU OLEHUBATH X JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX yCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3ajlayd B 00pa30BaTEIbHOU
JEeSATENbHOCTH, B TOM YUCJE MPU U3YYEHUU (HU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HaHUS 1O (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIBHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTel;
BBIIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHaAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33J1a4H, JIOMYCKAIOLIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIQJICTh HAaBBIKAMHU IOJIY4YeHUS HHPOpMANUU (PU3NYECKOTO COACPIKAHUS
U3 HWCTOYHHMKOB PAa3HBIX THUIIOB, CAaMOCTOSTEIBHO OCYIIECTBISATH ITOHUCK,
aHaJIKM3, CHCTEMATH3allMi0 M HHTEPHpETAMI0 HH(POpPMAIUU pPa3IMYHBIX
BUJIOB ¥ )OPM TIPEICTABIICHHUS,

OIIEHWBATh JOCTOBEPHOCTh MH()OPMAIINH;

UCTIOJh30BaTh CpPEACTBA HWH(POPMAIMOHHBIX M KOMMYHHUKAIIHOHHBIX
TEXHOJIOTU B  PEIICHUW KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U
OpPTraHM3AIMOHHBIX 3a/lad C COOJIOJCHHEM TpPeOOBaHM 3PrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, THTHUEHBI, PECypCOCOEpekKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

CO3/1aBaTh TEKCThI (PH3UYECKOTO COJNEp)KaHUs B Pa3IMYHBIX QopmaTax ¢
yu€TOM Ha3HA4YCHHUs WHPOpPMAIMU W IICJICBOM ayJIUTOpPUH, BBIOHpas
ONTUMATBHYIO (DOPMY TIPEICTABICHUS U BU3YAIU3AIIHH.

KommyHuKaTHBHBIE YHUBEPcAIbHbIE YUeOHbIe 1eificTBUS:

OCYIICCTBJISITh OOIIEHHE Ha Yypokax (U3MKH H BO BHE-YPOUYHOU
NeSTEHHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyallud © CMST4aTh
KOH(ITUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W HUCIOJB30BaTh  NPEHMYIECTBA  KOMAaHIHOW U
WHANBUIYaTbHON pabOoTHI;

BBIOMpATh TEMATHKY W METOJbI COBMECTHBIX JCHCTBUN C y4E€TOM OOMIUX
WHTEPECOB U BO3MOXXHOCTEH KaXKI0TO WICHA KOJIJICKTHBA;

NPUHUMATh II€IM  COBMECTHOW JESTENbHOCTH, OpPTraHW30BHIBATH U
KOOPJIMHUPOBATh JEUCTBHUSI TO €€ JOCTHKCHHUIO: COCTAaBJISTh IUIaH



JEUCTBUH, pacnpeesaTh POJU ¢ Y4ETOM MHEHUN yYaCTHUKOB, OOCYXK1aTh
pE3yNIbTATHl COBMECTHOM pabOTHI;

OLICHUBATh KAa4yeCTBO CBOETO BKJIAAA U KaXKJOTO yYaCTHHKAa KOMAaHIbI B
o0l pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLCHUBATh WACU C IIO3ULMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATETHMYECKOE IIOBEICHUE B PA3JIUYHBIX
CUTyallUsX, TMpOSIBISTH  TBOPYECTBO U BOOOpaxkeHue,  OBITh
VHULIMATUBHBIM.

PeryiisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eHCTBHS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYLIECTBJIATH IIO3HABATEIIBHYIO  JIESTEIBHOCTh B
o0nacTM (U3MKUM M aCTPOHOMHH, BBISIBISATH NPOOJIEMBbI, CTaBUTh H
dbopmMynupoBaTh COOCTBEHHBIC 3a]aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH PEIICHUSI PACUETHBIX M KAYECTBEHHBIX
3a/lay, TUIaH BBITIOJHEHUS! MPAKTUYECKON padoThl ¢ YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEN U MPEATIOUYTCHHH;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacmMpATb  paMKH  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHNM;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTHpOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTbD 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JIPYAHUIMH B 00JacTH
(Gu3KMKHU, TMOCTOSHHO MOBBINIATH CBOW 0OpA30BATENbHBIM M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBHI B JICSITEILHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIAJeTh HaBBIKAMU IIO3HABaTEIbHONW pe(dIIeKCHW KaK OCO3HaHUS
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaAHUI;

UCITONIB30BaTh MPUEMBI pedIICKCUU I OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKM U CBOEBPEMEHHO MNPUHHUMATh PEUICHUSA MO HX
CHIDKCHHUIO;

MPUHUMATh MOTHBBI M apryMEHTBhI JIPYTMX MpPU aHaIU3€ pPE3yJIbTaTOB
JIEATSIILHOCTH;

MIPUHUMATH ceO0sl, MOHUMAas CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apryMEHTBhI JIPYTMX IpPU aHaIu3€ pPe3yJIbTaTOB
JIEATSIILHOCTH;

MpU3HABaTh CBOE MPABO M MIPABO APYTHX HA OIITHOKH.



B mpomecce AOCTMXKEHUS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHS IMPOTPAMMEI IO
buzuke s ypOBHS cpeaHero oOmero o0pa3oBaHUs Yy 00y4arommXxcs

COBEPIIEHCTBYETCS AMOIMOHATLHBIH WHTEJUIEKT, TIPEIIOTar afOIHA
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHUS,  BKJIIOYAIOMIETO  CIOCOOHOCTh  MOHUMATh  CBOE

SMOIIMOHAJILHOE COCTOSIHUE, BUIETh HAIIPABJICHUS Pa3BUTUS COOCTBEHHOM
SMOIIMOHATIBLHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTbh 3a CBOE MOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
SMOIIMOHATBHBIM HM3MEHEHUSIM U MPOSIBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOLIEH CTPEMJIEHUE K JIOCTHXKEHUIO LIeNH
U yCIleXy, ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JEHCTBOBATh, UCXOMS U3
CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIMOCOOHOCTh TMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBaTh €ro IMpPH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKIIIOYAIOIIMX  CIIOCOOHOCTH  BBICTPauBaTh
OTHOWICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, MPOSBIATH HHTEpPEC U
paspemniatb KOHGIUKTHIL.

ITPEAMETHBIE PE3VJIbTATHI

K xouny oOyuenusst B 10 knacce mpenMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

NOHUMATh poiab (U3UKK B DKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,
AKOJIOTUYECKOHM, COLMAIIBHOW W JTHYECKOW cdepax AesTeTbHOCTH
YeJioBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOUW HAy4YHON KapTHHE MUDA,
3HAYCHUE OIHUCATEIIbHOW, CHUCTEeMATHU3HPYIOIICH, OOBSICHUTEILHOU U
IMPOTHOCTUYECKOW  (YHKIMH  (QU3MUEeCKON TEeopuu —  MEXaHHUKH,
MOJICKYJISIpHOU (DU3UKH M TEPMOJUHAMHKH, POIb (PU3NYECKONH TEOpUHU B
dbopMHUpOBaHUY TIPEICTABICHUN 0 GU3HMIECKON KApTUHE MHPA;

paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Ten U
MPOIECCOB (SBJICHUM): HWHEpIHATIbHAA CHCTEMa OTCuUéTa, aOCOIIOTHO
TBEPJOE TEJIO, MaTepuajabHas TOYKa, PABHOYCKOPEHHOE [IBH)KEHUE,
CcBOOOJHOE TmTajeHHWe, aOCONIOTHO ympyras jaedopManus, aOCOIIOTHO
yIpyroe u abCOMIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJIETH ra3a, )KUAKOCTH
U TBEPJIOTrO (KPUCTAUNIMYECKOT0) Tela, UICAIbHBIA a3, TOUEUHbIA 3apsi/,
OJIHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paznuyatrh yclIoOBUSA (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (DU3UIECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (DyHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAJU3UPOBATh U OOBSACHITH MEXaHMUECKHE TMPOILECChl U SIBJICHUS,
WCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIBHOCTh
MEXaHUUYECKOTO JBUKECHHS, (HOPMYJIbl KUHEMATHKHA PaBHOYCKOPEHHOTO
NBIDKEHMS, TpeoOpazoBaHusi [amwiess mjisi CKOpPOCTH U TEpPEMEICHMUS,
3akOHbl HpIOTOHA, TpPUHOUN  OTHOCUTENBHOCTH ['anmuies, 3aKoH
BCEMUPHOIO TATOTEHHMSI, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXaHUYECKOU
SHEPIuH, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXaHUYECKOW SHEpPruu,
yCJIOBHUS paBHOBECHs TBEPAOro Tena), MPU DITOM HUCIOIH30BATH
MaTeMaTHYECKOe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: TpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHECHUS HUMITyJbca W
MEXaHUYECKOW YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATH U OOBSICHATH TETUIOBBIC MPOLIECCHl U SIBJICHUS, UCIIOJIBb3YS
ocHoBHbIe TmonokeHUsT MKT u 3akoHBI MOJEKyIsIpHON (QuU3NKU U
TEPMOJAMHAMUKHU (CBSI3b  JIABJICHUS MJACAJIBLHOTO Ta3a Cco CcpeaHei
KMHETUYECKOM SHEPrueul TEII0BOr0 ABMIKCHUS M KOHLEHTpalHMEeH ero
MOJIEKYJ, CBSI3b TEMIEPAaTyphl BEIIECTBA CO CPEIHEN KHHETUYECKOU
SHEpPrueu TEMJIOBOTO JABUXKEHUS €r0 4acTHll, CBSA3b JABJICHUSA UACATBLHOIO
raza ¢ KOHIEHTpAIMEd MOJIEKYJI U €ro TeMIIepaTypoi, YypaBHEHHUE
MenneneeBa—Knamneipona, TmEpBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpPAHEHHUSI PHEPTrMU B TEIUIOBBIX MpoIeccax), MpU 3TOM MCIOJIb30BaATh
MaTeMaTHUYeCKOe BBIPAKECHHE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MIPUMEHUMOCTH ypaBHEHUsI MeHneneeBa—Kianenpona;

aHAJM3UPOBATh W OOBSACHATH DJICKTPUUECKUE SBJICHUS, HCIOJb3Ys
OCHOBHBIE TOJIOKEHHUSI M 3aKOHBI AJICKTPOAMHAMUKHU (3aKOH COXpPAaHEHUS
BJIEKTPUYECKOTO 3apsa, 3aKOH Kynona, MMOTEHIIUAJILHOCTh
BJICKTPOCTATUYECKOTO TMOJIsl, MNPUHUMI CYINEPHO3ULIHUN DICKTPUUYECKUX
MOJICH, TIPU 3TOM YKa3blBasg YCJIOBHUS NMPUMEHMMOCTH 3akoHa KylioHa, a
TaKXe€ TMPAKTUUYECKH BaKHBIE COOTHOIIEHUs: 3aKOHbI Oma sl ydacTka
uenu W Uil 3aMKHYTOM 3JIEKTPUYECKOW menu, 3akoH Jlxoyns—JleHna,
npaswia Kupxroda, 3akonsr @apajaes A dIEKTPOIN3a);

OMHUCHIBATh (DU3WUECKUE TPOIECCHI M SBJICHUS, HCIOIB3YS BEIHMYHHBI:
MIEPEMEIIECHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TE€JIAa U CUCTEMBI TEJ, CHIIA,
MOMEHT CHWJIbl, JIaBJICHWE, TMOTCHIMAJIbHAS JSHEPIUsi, KHUHETHUYECKas
SHEPrus, MEXaHW4YecKas JHEprus, padoTra CHIIBI, LEHTPOCTPEMHUTEIBHOE
YCKOPEHHE, CWJa TSKECTH, CWjia YINPYrOCTH, CWjia TPEHHUS, MOIIHOCTb,
SHEpPrus B3aMMOJACHUCTBUA Tejla ¢ 3emi€id BOMM3UM €€ TMOBEPXHOCTH,
SHEPrus ynpyro aedopManud MPYKHUHBI, KOJUYSCTBO TEILIOTHI,
aOCoOJIFOTHAsT TeMmIiepaTrypa Teja, padoTra B TEPMOJAWHAMHKE, BHYTPCHHSS
SHEpPrus HWJCaJTbHOTO OJHOATOMHOrO Trasza, paboTa WHJAcaIbLHOIO Trasa,
OTHOCHUTENIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ waeambHOro TEIIOBOTO
JIBUTATEJISI; SJIEKTPUUYECKOE T0JI€, HAMPSKEHHOCTD JICKTPUUYECKOrO MOJIH,
HANPsDKEHHOCTh MOJIST TOYEYHOTO 3apsjia WM 3apshKeHHOro Iapa B



BaKyyM€ U B JUAJIEKTPUKE, MOTEHIUANT AJIEKTPOCTATUYECKOro OIS,
pa3HOCTh  MOTEHIMAJIOB,  JJCKTPOABMIKYIIAsh  Cujla, CHJIa  TOKa,
HalpspDKeHWE, MOIIHOCTh TOKA, JJIEKTPUYECKass EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMPOTUBICHHE YYacTKa IEMU C MOCIETOBATEIbHBIM U
napajuieIbHbIM COCIMHEHUEM PE3UCTOPOB, DHEPTHUS IIEKTPUUECKOTO OIS
KOHJIEHCATOPAa;

OOBSACHATb  OCOOEHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJICHUM:
MEXaHUYECKOE [IBI)KCHHUE, TEIUIOBOE JIBM)KEHUE YacTHUIl BEIIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHHUE, nuddy3us, ucnapeHue,
KUTICHUE U KOHJCHCAIIUSI, TUTABJICHUE U KPUCTAIIN3AIIMS, HAIPABICHHOCTh
TEIJIONepeIaun, ICKTPU3ALMS TeJ, SKBUMOTEHIIMATBHOCTh TOBEPXHOCTHU
3apsHKEHHOTO TTPOBOTHUKA;

IIPOBOJIUTH UCCIEOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETUYUHBI OT
ApPyrod ¢  HCHOJB30BAaHHEM  TPSAMBIX  HM3MEPCHUH, TIPH  ITOM
KOHCTPYUPOBAaTh YCTaHOBKY, (UKCHUPOBATh PE3yIbTaThl TMOJYYECHHOMN
3aBUCUMOCTH (DU3HYECKHX BEJIMYMH B BHJE TpapuKoB ¢ Y4ETOM
a0COJIFOTHBIX MOTPEITHOCTEH M3MEPEHUH, JIeJIaTh BBIBOJIBI 110 pe3ybTaTaM
UCCJIC/IOBAHUS;

NIPOBOJAUTh KOCBEHHBIC HW3MEPCHHS (U3MYECKUX BCIMYMH, TPH ITOM
BBIOMpATh ONTHMAJIbHBI METOJ M3MEPCHHS, OICHUBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIC MOTPEITHOCTHU MPSMBIX U KOCBEHHBIX H3MEPEHUH;
IPOBOAMUTH OTBITHI MO MPOBEPKE MPEIIOKEHHOM TUIOTE3bI: TUIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAJIU3UPOBAThH
MOJIYYCHHBIE PE3yNbTAaThl W JeNaTh BBIBOJ O CTaTyce MpeasIoKeHHON
TUIOTE3bI;

coOmro1aTh TpaBmiia 0€30MaCHOTO TPY/Ja MPH MPOBEACHUHN HCCIEIOBAHUN
B paMKax Yy4eOHOro OJKCIIEpUMEHTa, IpakTUKymMa HW  y4eOHO-
UCCJICIOBATEICKON W TIPOEKTHOW JEeATEIBbHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIIBHBIX YCTPOUCTB 1 JJa00paTOPHOTO 000PYIOBAHUS;

pemaTe pacyETHBIE 3aJadyd C SBHO 33JaHHOM W HESIBHO 3aJaHHOMN
duznueckor MoJeIbl0: Ha OCHOBAaHWW aHAIM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (u3Mueckoidl MojaenM, OTBedaromeld TpeOOBaHHUSIM  3aJIadH,
OpPUMEHSITh  (QOPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH MW  IOCTYJIAThl
du3nuecknx TEOpUH MPU WCTOIB30BAHMM MAaTEMAaTUYECKHX METOJ0B
pElIeHHs 3a/1a4, MPOBOUTH PACUEThl HA OCHOBAHWY MMEIONTUXCS JaHHBIX,
aHAM3UPOBATH PE3YNbTaThl W KOPPEKTUPOBATH METONBI PEIICHUS C
y4€TOM TIOJTyYCHHBIX PE3YyIbTaTOB;

pemiath KadyecTBEHHBbIC 3a/Jaud, TpeOylolmue MPUMEHEHUS 3HAHWA W3
Pa3HBIX pa3aenoB Kypca (PU3WKH, a TAaKKE UHTETPAIMHA 3HAHUHN U3 JIPYTUX
NIPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY pACCYKJICHUI C OMOPOM Ha U3yUYECHHbIE 3aKOHbI, 3AKOHOMEPHOCTHU
U (puznueckue sBJICHHUS;



UCIIOJIB30BaTh TEOPETUUYECKUE 3HAHMS I OOBSICHEHUS OCHOBHBIX
MIPUHIIUAIIOB PaOOThI U3MEPUTEIBHBIX MTPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

MPUBOJAUTH TMPUMEPHI BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKW, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOUIETO
MUpa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHH;

aHAJIM3UPOBATH U OLIEHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOJICTBEHHON
NEeSATENbHOCTH YEJIOBEKa, CBS3aHHOW C (PU3MYECKUMM MPOLECCaMH, C
MO3UIINM IKOJOTUYECKON O€30MacCHOCTHU, MPEICTABICHUIN O pallMOHAILHOM
IPUPOIOIOIH30BAHNH, A TAKXKE PA3yMHOM HCIIOJIb30BAaHUU JOCTHXKEHUN
HAyKd M TEXHOJOTMH [ JajbHEeHIIero pa3BUTHS YEJIOBEYECKOIO
00I11eCTBa;

OPUMEHSTh pa3judHble CrocoObl paboTel ¢ MHpoOpMalmel (HU3nIecKoro
colepKaHUsI C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, TIPU STOM HCIOJIb30BaTh COBPEMEHHBIE HH(OpPMAIMOHHBIC
TEXHOJOTUU JJIS TOUCKA, TEepepadOTKHM M TMPEeAbSBICHUS Yy4eOHOU u
HAYYHO-TIOMYJISIPHOW MH(POPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uH(opMaluK, TOTYyYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUYECKHU
aHAIM3UPOBATH  MOJIy4aeMyr0  HMHGOpPMAIMI0O U  OLEHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(POPMALIUU;

IPOSIBISTH OpraHU3alMOHHBIE U MTO3HABATEIbHbIE YMEHHUS
CaMOCTOATEILHOTO  NPUOOPETeHHs  HOBBIX 3HAHUKW B Mpoliecce
BBITMIOJTHEHUS IPOCKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpPyNIE C MCIOJHEHUEM pPaA3IUYHBIX COIMAIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTAHJAPTHBIX CUTyalUsX, aJICKBATHO OLEHHMBATh BKJIaJ KaKJIOrO W3
YYaCTHUKOB T'PYIIIBI B PEIICHHE paCCMaTpUBAEMOM TPOOIEMBI;

NPOSIBIATh MOTHBAIIMIO K Oyaymieil mpodecCHOHAIbHON JAESITEIbHOCTH 10
CIIEUATIBHOCTAM (DU3UKO-TEXHUYECKOTO TTPOQHIIS.

K xonmy oOyuenust B 1l knacce mpenMeTHBIE pe3yNbTaThl Ha YIIIYOJIEHHOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

IMOHUMATh Ppodab (QU3UKK B DKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,
COIMAJIEHON M 3TUYECKOHN cepax AEsITEeIbHOCTH YeJIOBEKa, POJIb U MECTO
¢u3MKM B COBPEMEHHOW HAay4YHOW KapTWHE MHpA, POJIb AaCTPOHOMHUU B
NPaKTUYECKON  JEeSATEIbHOCTH 4YeJOBEKa M  JaJibHEWIlIeM Hay4dHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMUCATEIbHOM, CUCTEMATU3UPYIONICH,
OOBSCHUTETFHON M TPOTHOCTUYECKOW (GyHKIMU (u3mdeckoil Teopuu —
ANEKTPOJANHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab GU3NIECKO Teopuu B (POPMUPOBAHUU MPEACTABICHUN O
dbu3nUecKoi KapTUHE MHUpaA, MECTO (PU3UUYECKON KapTHUHBI MUpa B 00IIEM
PSAZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPOJIE;



paznuyath YCJIOBUS TNPUMEHUMOCTH Mojened (U3MYecKux Tea U
MPOLIECCOB  (SBJIICHMI): OJHOPOJHOE JJIEKTPUUECKOE U OJHOPOJIHOE
MAarHuTHOE TOJIsl, TApMOHUYECKHE KOJIEOaHUs, MATEMAaTUUECKUN MasSTHHK,
UJCaNbHbI MPYXUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, HJEaTbHbIN
KoJeOaTeIbHBIN KOHTYP, TOHKAs JTUH3a, MOJICJIEH aToMa, aTOMHOTO sijpa U
KBAHTOBOM MO/ICJIM CBETA;

paznuyath yCJIOBHUS (TpaHUIbI, O0JacCTH) MNPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIMM xapakTep (GyHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aQHAJTM3UPOBATh U OOBACHATH DJICKTPOMATHUTHBIC MPOIIECCHI U SIBJICHMUS,
UCIIOJIB3Ysl OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl DJIGKTPOJWHAMHUKHA U
CIEUUAIbBHOW  TEOPUHM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUS
ANIEKTpUYECKOro  3apsiga, cuina Awmnepa, cuia JlopeHua, 3akoH
AJEKTPOMArHuTHOM  wHAyKuuu, npaBwio Jlenma, cBa3p  DJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJJCKTPUYECKOM IeMd CO CKOPOCTHIO
U3MEHEHUS  CWUJIbI  TOKa,  TIOCTYJaThl  CHCHHAIBHOM  TEOpHHU
OTHOCUTEIBHOCTH DUHINITEWHHA);

aHAJIM3UPOBATH U OOBSCHITH KBAHTOBBIC TIPOIICCCHI U SIBJICHUS, UCIIOJIb3YS
MOJIOXKEHUST ~ KBAaHTOBOW  (u3uku  (ypaBHeHHME  DUWHINTEWHA IS
dororddexra, mnepBbli u BTOpod moctynatel bopa, mnpuHIUI
COOTHOIIIEHUS HeornpeaenéHHocteil [eiizenbepra, 3akOHBI COXpaHEHUS
3apsiIOBOTO M MACCOBOT'O YMCENI UM DHEPIrUU B SAEPHBIX PEAKLUUSIX, 3aKOH
PaaoOaKTUBHOTO pacnaia);

ONMKCHIBATh (DU3UYECKUE TPOLECCHl M SBJICHUS, HCIOJIb3Yys BEIUYHHBI:
HaIpPSHKEHHOCTD 3JIEKTPUYECKOTO IO, MOTEHUHUAN 3JIEKTPOCTATHYECKOTO
NoJIsl, Pa3HOCTh TOTEHUMAJOB, SJEKTPOJABIKYLIAs CuUla, WHIYKIHS
MAarHuTHOTO TIOJISI, MAarHUTHBIA TOTOK, CHJIa AMIiepa, UHAYKTUBHOCTD,
ANEKTPOABMAKYIAS CUJIa CAMOMHAYKIWHU, SHEPrus MArHUTHOTO MOJIs
IPOBOJIHMKA C TOKOM, PEISATUBUCTCKUI HUMITYJIbC, IIOJHAs SHEPrus,
SHEPrus TOKOS CBOOOJHOW YACTHUIBI, DHEPrUs M HUMITYJIbC (POTOHA,
MacCOBOE YUCJIO U 3apsij s1pa, SHEPTUs CBA3H SAPa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBIICHUN:
ANEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIYKITUS, PE30HAHC, HHTEp(EepeHIIHS
BOJIH, Audpakius, JUCHEPCHs, TMOJTHOEC BHYTPEHHEE OTpakeHHE,
dotoanexTpuueckuit 3pdexr (dhoroaddekr), ampdpa- u OeTa-pacmagbi
sanep, raMMa-u3inydeHue snaep, (PU3MYECKHe MNPHUHIUIBI CHEKTPATIbHOTO
aHanu3a 1 paboThI Jia3epa;

ONpENENATh HANpaBICHUE HWHAYKIIMM MarHUTHOTO MOJIiS MPOBOJHHKA C
TOKOM, CUJIbl AMmriepa u cuibl Jlopenua;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
U PaCCUYUTHIBAThH €r0 XapaKTePUCTUKH,

MIPUMEHSITh OCHOBOIIOJIATAIONIME ACTPOHOMHUYECKHE MOHSATHS, TEOPUU U
3aKOHBl I aHajgu3a W OOBSCHEHUA (PU3UUYECKUX  ITPOIECCOB,



MPOUCXONAIINX B 3BE3/1aX, B 3BE3NHBIX CUCTEMAX, B MEXKIaJaKTUUYECKOU
cpene; ABMKEHUSI HEOECHBIX TeJ, IBOJIIOIMHU 3BE3/] U BeeneHHo;
MPOBOJUTh HCCIEIOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TNPSIMBIX HM3MEpPEHUH, NpPU O3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (UKCHUPOBATh pe3ydbTaThl MOJYYEHHOW 3aBUCUMOCTH
¢u3nueckux BEIMYMH B BHAE TpadUKOB C Yy4E€TOM aOCONIOTHBIX
NOTPEeIIHOCTE  M3MEpPEHUM, JenaTh  BBIBOJBI 1O  pe3yJibTaraM
UCCIIEI0BaHUS;

OPOBOAUTh KOCBEHHbIE H3MEPEHUsS] (U3UYECKUX BEJIMYMH, MPU ITOM
BbIOMpATh ONTHUMAJbHBI METOJ HM3MEPEHHs, OLEHUBATH aOCOJIIOTHBIE U
OTHOCUTEJIbHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHU;
IPOBOAUTH OMBITHI MO MPOBEPKE MPEATOKEHHOW TMIOTE3bl: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAJIU3HUPOBAThH
NOJIyYEHHBIE PE3yNbTaThl W JeNaTh BBIBOJ O CTaTyce MpeasoKeHHOU
TUMOTE3bI;

ONMKCHIBATh METObI MOJIYYEHUSI HAYUYHBIX aCTPOHOMHUUYECKUX 3HAHUI;
coOmro1aTh MpaBmiia 0€30MacCHOTO TPy/Ja IMpH MPOBEACHUHN MCCIEIOBAHUN
B paMKax y4eOHOTO DKCINEpPUMEHTa, TMpaKTUKymMa U  y4deOHO-
UCCJIEIOBATEIbCKON W TIPOEKTHOW JEeATEIBHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPaTOPHOTO 000PYAOBAHMS;

pemiaTh pacy€THbIE 3aJayd C SBHO 3aJlaHHOW W HESBHO 3aJaHHOU
¢u3nuecko MOJENbI0: HAa OCHOBAaHUM aHajW3a YCIOBHUS BBIOUpATh
dusznueckre MOJENH, OTBEYalIIHe TPEOOBAHMIM 3aJauM, MPUMEHSTH
(GbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJAThl (U3HUYECKUX TEOpUid
OpU  HCIHOJIb30BAHUM MAaTEeMaTUYECKUX METOJOB pEUIeHus 3ajaad,
IPOBOJIUTH PACU€Thl HA OCHOBAHUM MMEIOIINXCS TaHHBIX, aHAJTU3UPOBATh
pEe3yAbTaThl U KOPPEKTUPOBATh METOJbI PEMICHUS C YYETOM IMOTYUECHHBIX
pPE3YIbTATOB;

pemiath KadyecTBEHHBbIC 3a/Jaud, TpeOylolue MPUMEHEHUs 3HAHWA U3
Pa3HBIX pa3aenoB Kypca (PU3MKH, a TAaKKE UHTETPAIMKA 3HAHUKN U3 IPYTUX
PEIMETOB E€CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAUBATh JIOTMYECKYIO
LENOYKY PACCYKIEHUI C OMIOPOM HAa N3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U GU3HYECKHE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHHUA M OOBSICHEHUS OCHOBHBIX
OPUHIUIIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTMYECKUX MPOLECCOB;

OPUBOAUTH MPUMEPHl BKJAJa POCCUUCKUX U 3apyOeKHbIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHUl;

aHaJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (DU3MUYECKUMHU TPOIECCAMH, C
MO3ULUI FKOJIOTHYECKON O€30aCHOCTH, NMPEACTABICHUN O palMOHAIBHOM
MIPUPOAOIIOIB30BaHNN, & TAK)KE€ PAa3yMHOM HCIIOJIb30BAHUU JOCTHKEHUI



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padoThl ¢ MH(popMalmeil (Hu3nIecKoro
COJICp)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TpPEeAbsBICHUS Yy4eOHOW U
HAYy4HO-TIOMYJISIPHOW MH(pOpMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHUUYECKHU
aHaJTU3UPOBATH  MOJydyaemMylo  MHGOpMalMilO ©W  OIEHHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yYMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS TPOEKTHBIX U yUeOHO-UCCIEI0BATEIbCKUX padoT;

paboTaTh B TPYIIE C HCIOJHEHHEM PAa3JIMYHBIX COIUAIIBHBIX POJICH,
IJIAHUPOBATh PAOOTY TPYIIIBI, PAIMOHAIBLHO PACTIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUSX, aJICKBATHO OIEHMBATh BKJAJ KaXJOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM IPOOIEMBI;

IPOSIBJISITh MOTUBAIIMIO K Oyayiel nmpodecCUOHATBHON IeITeIbHOCTU T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQuIIs.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uu¢posrIe)
n/n MPOrpaMMblI Bcero Komrpoaeneie  Ipakririeckue o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypebi
Pasnea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
1.1 Hay4Hblil MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazueny 6
Pazgen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JuHamuka 10
2.3 Cratuka TBEpAOro Tena B 1
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10 1
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUUYECKOU TEOPUH 15 1
3.2 Tepmoaunamuka. TennoBble MalTuHbI 20 1
33 Arperartnble cocTosiHUS BemiecTBa. da3oBbie 14 1
IepPexoibl
Hroro no pazgeny 49
Pa3nea 4. DJIEKTPOJANHAMUKA
4.1 DIIEKTPUYECKOE T10JIE 24 1
4.2 [TocTOSTHHBIN EKTPUICCKUN TOK 24 1
4.3 Toxu B pa3IMyHBIX Cperax 6
Hroro no paszneny 54
Pazzea 5. ®USHUECKHUI MPAKTUKYM
5.1 Pu3nyecKkuil NPaKTUKYM 16 16
Hroro no paszneny 16




PesepBHOE Bpems

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




11 KVIACC

KosinyecTBo yacoB DJIeKTPOHHbIE
Ne i/ f::g;?;f;:::me PasiesIon HTem Beero Konrpoabubie | IIpakTHyeckue f)lg/[[)(}l’g)(::ll::.])'lbﬂbl e
padoTsbI padoThI pecypebi
Pazgen 1. DJIEKTPOANHAMMUKA
1.1 MarnuTHO€ noJie 14
1.2 DneKTpOMarHuTHAast HUHAYKLHUS 13 1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSI 1 BOJIHbBI
2.1 MexaHnuecKkre KoJaeOaHust 10
2.2 DeKTpOMarHUTHbIE KOJIeOaHus 15
23 MexaHHUYECKHE U AIIEKTPOMArHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

3.1 OcnoBrel CTO 5 1
Hroro no pazgeny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopryckysipHO-BOTHOBOM Tyaiii3m 15
4.2 ®dusnka aToma 5
43 ®dwu3uka aTOMHOTO Spa ¥ 3JIEMEHTaPHBIX 5
YaCTHI]
Wtoro no pazneny 25

Pasnea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU

5.1 DeMeHThl aCTPOHOMHUU M aCTPO(U3UKU

12

Hroro no pasaeny

12

Pazzea 6. ®PUSHUECKHWI MPAKTUKYM




6.1 ‘ Puznyeckuil NPakKTUKYM

16 16
Wroro mo pazneny 16
Pa3nea 7. OGOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus u 00001IeHUE
71 TPE/IMETHOTO COJEPIKAHHS 1 OTIbITA 15
NESITeIILHOCTH, IPHOOPETEHHOTO MTPHU
n3ydyeHuu Kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET






