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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo (u3uke HaA YypOBHE CpeaHEro odumiero o0Opa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHWH W TPeOOBaHMNA K pe3yjbTaTaM OCBOCHHS
OCHOBHO# 00pa3oBaresibHOi mporpammsl, npeacraBieHHeix B ®I'OC COO, a
TaKke ¢ yuéTtoMm (penepanbHOi pabouei mporpaMmMbl BocnuTanus U Konnenum
npenojaBaHus  yuyeOHoro npeamera «®duszukay B 00pazoBaTEIbHBIX
opranmzauusx  Poccuiickoii ~ denepanuy, — peaiM3yOUMX  OCHOBHBIE
00pa3oBaTeNnbHBIC MPOrPAMMBI.

[Iporpamma 1o Qu3nke onpeaenser oO0s3aTeNbHOEC MNPEIMETHOE
COJIEP’KAHUE, YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEA0BATENbHOCTD H3YUEHUS
TEM W pa3fcioB Y4yeOHOr0 NpPEAMETa C YYETOM MEXKNPEAMETHBIX U
BHYTPUNPEAMETHBIX ~ CBSI3€H, JIOTMKM Y4eOHOro Tpollecca, BO3PACTHBIX
ocobeHHocTel oOyuatomuxcs. [Iporpamma no (u3zuke Aa€T NPEACTABICHUE O
LENX, COAEpKaHuM, oOuiel cTpaTeruu OOY4YEeHHWs, BOCIUTAHUS W PA3BUTHUS
oOyyaroluxcs CpeACcTBaMHU yueOHOro mpeamera «Dusukay Ha yriayOnEHHOM
YPOBHE.

Hzyuenue kypca pusnky yrnyOJIEHHOTO YPOBHS MO3BOJISIET Peanv30BaTh
3a1aul Mpo(PeCCHOHATbHON OpPWUEHTALIMK, HAMPABICHO HA CO3JAHUEC YCIOBHMN
IJIs TPOSIBJICHUS. CBOMX WHTEIUIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
KOKABIM ~ O0YyYarolUMCsl, KOTOpble  HEOOXOMMMBI  JJIi  MPOAOJKEHMS
oOpa3oBaHMsi B OpraHM3alusx MNPOPECCHOHATBHOIO 00pa3oBaHUs IO
Pa3JIMYHBIM (PU3MKO-TEXHUYECKUM U UHKEHEPHBIM CIIEUAATILHOCTSM.,

B mnporpamme mno (Qu3Mke ONpeaessitoTcs IMIAHUPYEMbIe pPE3YJbTaThl
OCBOCHMS Kypca (PHM3MKM HaA YPOBHE CpEeAHEro oOmero oOpa3oBaHUs:
JMYHOCTHBIC, METANpEAMETHBIC, MPEAMETHbBIE (HA YIIyOJIEHHOM YPOBHE).
Hay4Ho-MeTOA0n0rMYecKOi  OCHOBOM  [uid  pa3paboTku  TpeOoBaHWH K
JMYHOCTHBIM, METANPEIMETHBIM W MPEAMETHBIM pe3yJibTaTaM 00yYaroUIUXCs,
OCBOMBIIMX MPOrpaMmy Mo (PU3MKE Ha YPOBHE CPEAHETO 00UIeEro oOpa3oBaHuUs
Ha yrayOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-AEATEIBHOCTHBIM MOAXOI.

[TporpamMma mo ¢pu3uke BKIIFOYAET:

IUIAHUPYEMBIE PE3YJbTaThl OCBOEHUS Kypca (PM3MKKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YMCJI€ TPEAMETHBIC PE3YJIbTAThI O roJaM 00yUYEHHUS,

cojepkanue yueOHoro npeamera «duznka» mo rogam o0yUyeHHUs.

[Tporpamma mo (pu3MKe MMEET MPUMEPHBIA XapakTep U MOXKET ObITh
WCMOJIb30BAHA YUUTEISIMUA (PUBUKM Il COCTABJICHUS! CBOMX pabOuMX MPOrpamMM.

[Tporpamma no (pU3uKe HE CKOBBIBAET TBOPUYECKYIO MHUIMATUBRY YUUTENCH
U TPENOCTABISET BO3MOKHOCTH JUIS PealM3alldi Pa3IMuHbIX METOIUYECKUX
NOJX0/A0B K MpenojaBaHui0 (GU3NKKW Ha yriayOJEHHOM YPOBHE TPU YCIOBUU
COXPaHEHUs 0053aTENBbHOM YacTH COACPKaHMs Kypca.

du3nka Kak Hayka 0 HamboJiee OOIMX 3aKOHAX MPHUPOABI, BBICTyNas B
KauecTBe y4eOHOro mpeaMera B IIKOJE, BHOCHT CYIIECTBEHHBIM BKIad B
cucteMy 3HaHWMH 00 okpyxkatomiem wmupe. [IKonpHBIA Kypc QU3MKA —
CUCTEMOOOpA3YIOIMI  1JI1  €CTECTBEHHO-HAYYHbIX Y4YEOHBIX TMPEIMETOB,
MOCKOJIbKY (PU3MUECKUE 3aKOHBI JIE)KaT B OCHOBE MPOLIECCOB M SIBJIICHUM,
U3y4aeMbIX XUMUECH, Ouosiorueit, ¢uzndeckoii reorpadueid M acTpOHOMUEH.
Hcnonb3oBaHUE W AKTMBHOE MPUMEHEHUE (PU3MYECKUX 3HAHWNA OMPEACIUIIO
Xapaktep W OypHOE pa3BUTHUE PA3HOOOPA3HBIX TEXHOJOTMA B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOECHUSI KOCMOCA, MOTYYECHHUs HOBBIX MaTepHaJioB C
3aJaHHBIMM  CBOWCcTBAMU. V3yueHue (PU3UKM BHOCUT OCHOBHOM BKJad B
(OpMHUpPOBAHUE €CTECTBCHHO-HAyYHOW KapTUHBI MHpa OOYyYarollerocs, B



dopMHUpOBaHUE YMEHUIM MPUMEHSTh HAY4YHBIH METOA TMO3HAHUSA MpU
BBITMOJIHEHUM UMU YYEOHBIX UCCIICIOBAHUI.

B ocHOBY kypca (pu3MKM Ha YPOBHE CPEAHEro oOMIEro 0Opa3oBaHUs
NOJIOKEH P MACH, KOTOPbIE MOXKHO paccMarpuBaTh KakK MPUHIMIBI €ro
NOCTPOCHHSI.

Hoea uenocmuocmu. B COOTBETCTBUM C HEH KypC SBJISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJCPKUT MaTepuayl U3 BCEX Pa3lesioB (PU3UKH, BKIIFOUACT
KAK BOIPOCHI KITACCUYECKOM, TAK U COBPEMEHHOW (PU3HKH.

Hoea cenepanuszayuu. B cooTBETCTBHM ¢ HEMl Marepuall Kypca (pu3HKu
00beIMHEH BOKPYr (U3MUECKUX Teopuil. Benmymum B Kypce sBIsSETCS
(dopMUpOBaHKE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BELICCTBE U
noJe.

Hoea cymanumapusayuu. EE peanuzanus NpeanogaracT UCNoab30BaHue
IYMaHUTAPHOTO MOTEHIMAIA (PU3NUECKOM HAYKU, OCMBICIICHUE CBS3M Pa3BUTHSI
(U3MKK ¢ pa3BUTHEM OOMIECTBA, A TaKXKE C MHPOBO33PECHUCCKHUMH,
HPABCTBEHHBIMU U IKOJIOTUYECKUMU TPOOTIEMaMHU.

Hoea npuxnaonoii unanpaerennocmu. Kypc Qu3nMku yriyOnEHHOTO
YPOBHSI MOPEANOJaracT 3HAKOMCTBO C IHMPOKUM KPYroM TEXHUUYECKUX WU
TEXHOJIOTUUECKUX MPUJIOKEHUIA W3YyUEHHBIX TEOpuil M 3akoHOB. [lpu 3TOM
paccMaTpUBalOTCS HA YPOBHE OOLIMX TMPEACTABJICHU W COBPEMEHHBIC
TEXHUYECKHUE YCTPONCTBA, U TEXHOJIOTHH.

Hoea 3konocusauuu peanuzyeTcss NOCPEACTBOM BBEICHUS JJIEMEHTOB
COJIEpKaHUS, TOCBAUIEHHBIX HKOJOTMYECKUM MpoOjIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBl C PA3BUTHUEM TEXHHMKHM U TEXHOJIOTHH, a TAKXKE OOCYKICHMUSI
npoOiieM  palMOHAIBHOIO  MPUPOAOINOJB30BAHMS M JKOJOTMYECKOH
0€30MacHOCTH.

OcBoeHue cosiepskaHusl TPOrpaMMbl IO (PU3KKE TOJDKHO OBITH TOCTPOEHO
HA MPUHIUIAX CUCTEMHO-AEATEIbHOCTHOTO Moaxoaa. s pU3nKu peanu3arivs
ATUX MOPUHIUNOB Oasupyercs Ha  UCHOJB30BAHMM  CaMOCTOSITEIBHOIO
AKCIEPUMEHTA KaK MOCTOSIHHO JCUCTBYIOWICrO (pakTopa y4eOHOro mporecca.
Jlis yrinyOnéHHOro YpOBHS — 3TO CHCTEMA CAMOCTOSITENIbHOTO YYEHHMUYECKOIO
DKCIEPUMEHTA, BKIIIOYAIOMIETO (PPOHTAIbHBIE YYEHWYECKUE OMNBITHI TMPH
W3YYCHUH HOBOI'O Marepualia, J1abopaTopHbIe padOTHl U pabOThl MPAKTHKYMA.
[Tpu 3TOM BO3MOKHBI JiBa crocoda peanu3anuu (PU3HUECKOro mpakTukyma. B
NEPBOM ClIy4ac MPaKTUKyM MpoBoauTcs o B KoHUe 10 u 11 kimaccos, mmbo
NOCJIE MEPBOTO W BTOPOrO MOJYTOAMi B KaKIOM M3 3THX KJIaccoB. BTopoi
cnoco0 — 3T0 MHTErpanms padoT NPaKTUKyMa B CUCTEMY J1a00PATOPHBIX PadoT,
KOTOpPbIE MPOBOJATCA B Mpoliecce u3yueHus paszena (temel). [Ipu sTom mox
paboTaMH MPaKTUKyMa MOHUMAETCSI CAaMOCTOSATENBHOE UCCIIEAOBAHNE, KOTOPOE
NPOBOAMTCS MO PYKOBOACTBY CBEPHYTOr0, 0000IMEHHOTO BHAA O€3 MOLIAroBOn
UHCTPYKIIUH.

B nmnporpamme mno (u3MKEe CHUCTEMa YYEHMUYECKOTO SKCIEPUMEHTA,
71a00paTOPHBIX pabOT M MPAKTUKyMa MPEACTABICHA €IMHBIM NEpeuHeM. BriOop
TEMATUKH [Tl 3TUX BUIOB YUYCHUUECKUX MPAKTUUECKUX padOT OCYLIECTRISETCS
y4aCTHUKaMH  0Opa3oBaTeNIbHOTO MpoLEecca HCX0As M3 O0COOCHHOCTEH
NOYPOYHOTO TMJIAHUPOBAHUS W OCHAllleHUs kaOuueta Qusuku. [lpu 3TOM
oOecrneunBaeTcs OBJIAACHUE O0YUAOMIMMUCS YMEHUSIMU MPOBOAUTEL MPSIMbIE U
KOCBEHHbIE M3MEPEHMS, UCCIICIOBAHUS 3aBUCUMOCTEN (DM3NUECKUX BEJIMYMH U
MOCTAHOBKY OIBITOB MO MPOBEPKE MPEIOKEHHBIX TUIOTES.

Bonbliioe BHUMaHUE YIENSETCS PELICHUIO PACUETHBIX UM KAYECTBEHHBIX
3anad. [Tpu 3ToM A7st pacuETHBIX 3374 MPUOPUTETOM SIBJISIFOTCS 3a7a4u C SBHO



3alaHHOM W HESBHO 3aJaHHOH (PU3MYECKOH MOJETBIO, MO3BOJISIOIIME
NPUMCEHSITh M3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTM KakK W3 OAHOrO paszjelia
Kypca, TaK W WHTEIPUPYsS NMPUMEHEHWE 3HAHWUK W3 Pa3HbIX pa3acnoB. [l
KQUECTBEHHBIX 3ama4y IPUOPHUTETOM SIBJISTFOTCSI 3a1aHust Ha
00BSICHEHUE/MIPEACKA3aHAE TPOTEKAHUS (DPU3UUYECKUX SIBIICHUHA M MPOLIECCOB B
OKPYXKAIOIICH KM3HU, TPEOYIOIINUE BhIOOpa (PU3NIECKON MOJENH AJII CUTYalluu
NPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusmu OI'OC COO k MarepualibHO-
TEXHUYECKOMY 00ECIIEYCHHIO YUEOHOro mporecca Kype pu3uku yriyOJEHHOTO
VPOBHS Ha YPOBHE CpPEAHEro oOuiero oOpa3oBaHus AODKEH H3Y4yaThCs B
YCJIOBHSIX TPEAMETHOro KaOuHera. B kaOuHere (U3MKH OOMKHO OBITh
HEOOXOAMMOE JTadOpaTOPHOE OOOPYIOBAHWE ISl BBINOJHEHUS YKA3aHHbBIX B
nporpaMMe No (pU3MKE YYEHHMUECKHUX OIBITOB, JIAOOPATOPHBIX paboT U padboT
NPAKTUKYMA, & TAKXKE TEMOHCTPALIMOHHOE 000PY0BAHHUE.

JleMOHCTpauoHHOE 000pyIoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHLKAIIOM MHHUMAIBHOH JOCTATOYHOCTH W O00ECIECUMBAET MOCTAHOBKY
NEPEUMCIICHHBIX B MPOrpaMMe MO (PU3MKE KIHOYEBBIX JIEMOHCTPALMA AJist
UCCIICIOBAHUST M3yYacMbIX SBJIICHUH W TOPOLECCOB, OSMIMPHUYECKHX U
($yHIaAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH .

JlaGopaTtopHoe 0OOpYyAOBaHWE /JII YUYEHHUYECKMX MPAKTUUYECKUX PAdOT
(opMUpPYETCS B BUJIE TEMATUYECKUX KOMIUIEKTOB U 00ECIICUMBAETCS B PACUETE
OIHOTO KOMIUIEKTAa HAa JBYX OOy4arommxcs. TemMaTu4ecKue KOMIUICKTHI
7a00paTOPHOTrO 00OPYNOBAHUS JOKHBI ObITh MOCTPOEHBI HA KOMILJIEKCHOM
MCIOJIb30BAHNU AQHAJTOTOBBIX W HU(POBBIX MPUOOPOB, a TAKKE KOMITBEOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BUJIC IU(PPOBBIX 1a00paTOPUH.

OCHOBHBIMU LIECTISIMA M3YYCHHS (PU3UKK B 00IIEM 00pa30BAHUM SIBIISIFOTCS:

(OpMUPOBAHKME HMHTEpPECA W CTPEMIICHHS OOYyYarOIUXCd K HayYHOMY
WU3YUEHUIO TIPUPOAbI, Pa3BUTHE UX MHTEIJICKTYAIbHBIX W TBOPUYECKUX
CITOCOOHOCTEIA;

Pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
M CCIIEIOBATENILCKOIO OTHOLICHHS K OKPY>KAIOIIUM SIBJICHHSIM,

(OpPMUPOBAHKE HAYYHOTO MHUPOBO33PEHUSI KaK Pe3yibTara H3yYeHUs
OCHOB CTPOCHHS MATEPUH U PyHIAMEHTATIBHBIX 3aKOHOB (PM3UKH,

(opMupoBaHHE YMEHUH OOBACHATH SIBJICHHUS C  HWCIOJb30BAHUEM
($U3nUEeCKUX 3HAHUH 1 HAYUHBIX I0KA3aTEIbCTBR;

(dopMHUpOBaHUE MPEACTABICHUN O pOSU (PU3UKK UIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTAaBIEHW O  BO3MOXKHBIX  cepax  Oynayuiei
NPOPECCUOHATBHON JCATENBHOCTH, CBA3AHHBIX C (DU3UKOHM, MOATOTOBKA K
JaJIbHEHAIIEMY OOYUEHHUIO B ’TOM HAPABJICHUH.

JlocTmkeHHE ATUX LEe 00eCeunBacTCsl PEIICHUEM CIICAYOIIUX 3a7a4 B
MPOIIECCE U3YUEHUS Kypca (PU3UKK HA YPOBHE CPEAHEr0 00IIEro 00pa30BaHMS

NpuoOpETEHNE  CUCTEMBbI  3HaHMM 00  o0mmx  (PU3MYECKUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSAX, BKJIKOYAs MEXAHWKY, MOJIEKYJISPHYIO
(U3HKY, STEKTPOJIUHAMUKY, KBAHTOBYIO (PU3HUKY W SJIIEMEHTHI aCTPO(DU3HKHY;

(GOpMUPOBAHKWE YMEHUI TNPUMEHATh TEOPETHYECCKHE 3HAHUSA IS
0OBsICHEHUST (PUBNYECKUX SIBJICHUI B MPUPOJE U JUIS MPUHITUS MPAKTUUYECKUX
PELICHN B IOBCEAHEBHOW KU3HU,

OCBOCHHME CIOCOOOB pEHICHHS PAa3IMYHBIX 337a4 C SBHO 3aJaHHOH
(pU3AYECKO MOAETBIO, 3a1a4, OAPA3yMEBAIOIIMX CAMOCTOSTENILHOE CO3/IaHUE



(U3AYECKOM MOJENM, aNCKBATHOM YCIOBHMSM 33Ja4M, B TOM 4YHUCIE 3aJady
WHXCHEPHOTO XapaKTepa,

NOHUMAHUE (U3NYECKUX OCHOB M TPHHLHMIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB, WX BIUSHHUS HA OKPY>KAMOIIYIO
cpeny;

OBJIAJICHUE METOJIaMU CAMOCTOSATEIBHOIO TUIAHWPOBAHUS U TMPOBEACHUS
(U3AYECKUX DKCHOEPUMEHTOB, AHAIM3a W HWHTEPHNPETAlMH  MHPOPMALUH,
OMPEAETIEHUS JOCTOBEPHOCTH MOJMYUYEHHOTO PE3YJITATA,

CO3IaHNE YCIOBHI JUIA Pa3sBUTUS YMEHUN IPOCKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOM IEATEIILHOCTH,

pa3BuTHE MHTEpeca K cdepam npodeCCHOHATBHONW JEATENBHOCTH,
CBSI3aHHOU C (PU3UKOM.

B cooreerctBun ¢ tpedoBanusmMu OI'OC COO yrnyOnéHHBIA yPOBEHb
U3y4YeHHs ydeOHOro mnpeamera «®u3Mka» Ha YPOBHE CPEOHErO OOIIEro
o0Opa3oBaHMsl BBIOMPAECTCS OOYYAKOLIMMMKCS, TUIAHUPYIOIIMMHU TPOAOIKEHUE
00pa3oBaHusl 1O CIEUAATBHOCTIAM (PU3HKO-TEXHUYECKOTO PO,

Ha w3yuyenune ¢usumku (yrnyOnéHHBI YpOBEHb) HA YPOBHE CPEIOHETO
obmero oOpazoBanus otBoautca 204 vaca: B 10 knacce — 102 vaca (3 yvaca B
Henento), B 11 knacce — 102 yaca (3 yaca B HEJIENIO).

[Ipennaraemelii B mporpaMme no (QHU3MKE NEPEUYEHb JIAOOPATOPHBIX H
NPAKTUYECKUX PadOT SBISCTCA PEKOMEHAOBAHHBIM, YUYMTENb JENACT BBHIOOP
npoBeacHUsT 1a00paTOPHBIX pabOT W OMBITOB C YYETOM WHAWBHIYATbHBIX
0COOECHHOCTEM 00yJarommxcs.



COIEPKAHUE OBYYEHUA
10 KJIIACC

Pasnen 1. Hay4unblii MeToa no3HAHUS IPUPOABI.

duznka — (QyHOaMEeHTaIbHAs Hayka O mnpupone. Hayusslii meTon
NO3HAHUS U METO/Ibl HCCIIEN0BAHUS (PU3HUYECKUX SIBIICHUH.

OKCIIEPUMEHT W TEOPHUs B MpoLecce Mo3HaHusl npupoasl. Habmronenne u
SKCIIEPUMEHT B (PU3HUKE.

CrocoObl m3MepeHusi (PU3MYECKUX BEJIMYMH (AHAIOTOBBIE M LU(PPOBBIE
WU3MEPUTENTbHBIE MPUOOPBI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI ).

[TorpemHocT  W3MepeHUi  (U3MYECKUMX BEMMYMH (aOCONIOTHAs W
OTHOCUTEJIbHAS ).

MopenupoBanue (PU3HYECKUX SIBJICHUA W MPOLECCOB (MaTepuasibHAS
TOYKa, AOCOMOTHO TBEPAOE TENO, MIACAIbHAS KUAKOCTb, WACAIBHBIA Ta3,
TOUCUHBIN 3apsn). [ unore3a. Guznueckuii 3aKOH, TPAHULIBI €T0 TPUMEHUMOCTH.
dusznuecKas Teopusi.

Pone n MecTo (pu3uku B GOPMUPOBAHNN COBPEMEHHONW HAYYHON KapTUHBI
MUPa, B MPAKTUUYECKON ACITETbHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nabopamopnusie padomsl, RPAKMUKYM.

H3mepeHune cuiabl TOKA W HAMpSHKEHHS B LETIH TOCTOSHHOTO TOKA TPH
NOMOLIM AHAJIOTOBBIX U HU(POBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HaKOMCTBO ¢ MQPOBOIi TabopaTopueii mo ¢pusuke. [ [pruMepsl n3MepeHus
($U3NYECKUX BETUUMH MPH MOMOLIM KOMIBIOTEPHBIX TaTYMKOB.

Paszpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBUKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKCHMSI.
Cucrema orcuéra.

[Tpsimast 1 oOpaTHas 3aJa4 MEXAHUKH.

Pamnyc-BeKTOp MarepuanibHON TOYKM, €r0 NMPOEKUHMHW HA OCH CUCTEMBI
KOOpauHaT. Tpackropusi.

[lepemenieHue, CKOPOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) W
YCKOPEHUE MATEPUAIbHOM TOYKHM, WX MPOEKIHMHA HA OCH CHCTEMBI KOOPJAMHAT.
CnoxxkeHue nmepeMENICHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE H  PABHOYCKOPEHHOE  NPSIMOJIMHEHHOE  JIBHKEHUE.
3aBUCUMOCTb KOOPAWHAT, CKOPOCTH, YCKOPEHUS M MYyTH MaTEPUATIbHOM TOUYKH
OT BPEMEHM U UX TPaPuKy.

CBoOoaHOe majseHue. YCKOPEHUE CBOOOTHOTO MajcHus. JI[BuxeHue Tena,
OpOLLIEHHOTO MOJ YIJIOM K FOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHUSI MAaTEPUATIBHONW TOUKH OT BPEMEHU U UX TpaduKy.

KpuBonuueliHoe nBukeHHE. JIBH)KEHHME MATEPUAIBHOM TOYKH 1O
OKPY>KHOCTH. YTJOBas M JIMHEHas cKopocTh. [lepuon m wactota oOpameHust.
LleHTpOoCTpeMUTENLHOE (HOPMAIBHOE), KacaTelIbHOE (TAaHITCHIUAJILHOE) U
NOJIHOE YCKOPEHUE MaTEPUATIbHON TOUKH.

TeXHUYECKHE YCTPOHCTBA M TEXHOJIOTMYECKHE MPOLECCHL CHOUAOMETD,
JIBWKCHUE CHApPAIOB, LEMHBIC, MMIECTEPEHYATHIE M PEMEHHBIE NEPEIAYH,
CKOPOCTHBIE JIN(PTHI.

Hemoncmpayuu.

Mopene  CHCTEMBI  OTCYETa,  WIIOCTPAUMS  KMHEMATHYECKUX
XaPaKTEPUCTHUK JABH>KCHUSI.

CrocoObl uccie10BaHUs IBH>KEHUH.



HWnnroctpanust NPEAENBHOTO  MEPEXOAA MW U3MEPEHHE MIHOBEHHOMN
CKOPOCTH.

[TpeoOpazoBanne IBUKEHHA ¢ UCTIOJB30BAHUEM MEXAHU3MOB.

[TageHue Ten B BO3AYXE U B PA3PEKEHHOM ITPOCTPAHCTBE.

HaGnronenne nBuskeHUst Tena, OPOIIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

HamnpagiieHue CKOpOCTH NPU ABUKEHUH 110 OKPY>KHOCTH.

[TpeoOpazoBaHKe yriaoBOi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE IyTEN, TPACKTOPUNA, CKOPOCTEH NBHKEHHS OJHOTO M TOTO K€
TEJIa B pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii sxcnepumenm, n1adbopamoprivie pabonmvt, NPAKMUKYM.

H3yueHne HEPABHOMEPHOTO JBHJKEHHS C  LEIBI0  ONPEIACICHUS
MI'HOBEHHOU CKOPOCTH.

H3mepeHue  yCKOpeHMss TMpU  NPSIMOIMHEHHOM  PABHOYCKOPEHHOM
JIBIDKCHUH I10 HAKJIOHHOM IIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH IyTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JBAKEHUU.

HM3mepenne  yckOopeHuss  CBOOOJHOTO  MaACHUs  (PEKOMEHIIOBAHO
UCIOJIb30BaHUE U (PPOBOIM TadOpaTopum ).

H3yuenne nBWKEHUS Tena, OpOWIEHHOrO0 Tropu3oHTaNbHO. [IpoBepka
TMIOTE3Bl O MPSAMON NPONOPUUAOHAIBHOW 3aBUCUMOCTH MEXKIY JANbHOCTBEO
MOJIETA M HAYAJIbHOM CKOPOCTBIO TENA.

H3yyeHue ABWOKEHHS Tella MO0 OKPY)XKHOCTH C IMOCTOSTHHONW MO MOJYIIIO
CKOPOCTBIO.

Hccnenoanne  3aBUCUMOCTM  MEpUOJA  OOpamieHWs:  KOHWYECKOTO
MasTHHUKA OT €ro MapameTPoB.

Tema 2. lunamuxa.

Ilepseiii 3akoH HproroHa. MHeprmanbHble cucteMbl oTcu€ra. [IpuHImn
OTHOCUTENBHOCTH  ['anmunes. Hewnnepumaneneie CUCTEMBI oTcuéra
(onpeneneHue, TPUMEPHI).

Macca tena. Cuna. [IpuHOuUn cyneprno3unmumn CuiL.

Bropoii 3akoH HproTOHA 11 MaTEpUaIbHON TOYKH.

Tperunii 3akoH HBIOTOHA [UTs MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBUBAICHTHOCTH T'DABUTALMOHHON H
WHEPTHOUN MAaCCHL.

Cuna TsbkecTd. 3aBUCUMOCTh YCKOPEHHST CBOOOTHOTO MAIEHUS OT BHICOTHI
HaJ MOBEPXHOCTHIO IMJIAHETBI M OT reorpaMueckod IMpOTHL. JIBUKEHHE
HEOECHBIX Tel M MX cnyTHUKOB. 3akoHbl Kemnepa. [lepBas kocMmuueckas
CKOPOCTb.

Cuna ynpyrocru. 3axkoH ['yka. Bec Ttena. Bec Tena, aBrwkyerocs ¢
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenne. Cwiia TPpEHUs CKOJIBKCHHS U CUJIa TPCHUS
nokost. Koapduuuent tpenus. Cuna COMPOTUBIECHUS MPH JBH)KCHUU TEna B
YKUJKOCTH WK rase, €€ 3aBUCUMOCTb OT CKOPOCTA OTHOCHUTENILHOTO JBUYKEHUSI.

Hasnenue. I'mapocratnyeckoe nasinenue. Cuina Apxumena.

TEeXHUYECKUE YCTPOMCTBA U TEXHOJOTUYECKHUE MPOLECCHI MOAIIUITHUAKH,
JBAKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HaGnroneHne ABWXKEHHS TEN B HMHEPUUAIBHBIX W HEMHEPLUUAIBHBIX
CHUCTEMAaxX OTCYCTA.

IIpvHIMD OTHOCUTENBHOCTH.



Kayenne nByxX LMIMHAPOB WM IIAPOB PA3HOM MacChl C OJAMHAKOBBIM
YCKOPEHUEM OTHOCUTENBHO HEUHEPLMATIBHOM CUCTEMBI OTCUETA.

CpaBHEHHME PAaBHOJACHCTBYIOIIEH TMPUIOKEHHBIX K TEIy CHII €
MIPOU3BEICHUEM MACChl TENA HA €ro YCKOPEHHWE B WHEPLUMAIBHOW CHUCTEME
oTCUCTA.

PaBeHCTBO CUII, BOZHUKAKOIIMX B PE3YJIbTATE B3AUMOJCHCTBUS TEIL.

H3mepenue Mace 1o B3auMOACHCTBUIO.

HeBecoMoCTb.

Bec Tena nmpu yCKOPEHHOM MOABEME U NTAJCHUH.

LleHTpOoOE)KHBIE MEXAHU3MBI.

CpaBHEHHE CUJI TPEHHUS IOKOS, KAUEHUS U CKOJIBKEHUSL.

Yuenuueckuii ykcnepumenm, nabopamoprvie padonvl, RPAKMUKYM.

H3mepeHne paBHOACHCTBYIOIIEH CWJI MpU  JBWKEHUMU Opycka 1O
HAKJIOHHOM TUIOCKOCTH.

[TpoBepka TMMOTE3bI O HE3ABUCUMOCTH BPEMEHM JBMIKEHHMS Opycka 1o
HAKJIOHHOM TUTOCKOCTH HA 3aJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccenenoBanue 3aBUCUMOCTH CUIT YIIPYTOCTH, BOSHUKAKOIIUX B MPYKUHE U
PE3UHOBOM 00pasiie, OT UX AehOpPMALIHH.

H3yueHne IBMIKEHHS CHCTEMBI TEJ, CBSA3AHHBIX HUTBHIO, TMEPEKMHYTON
yepes NErkuii OJIoK.

M3mepenne  kodppuumeHTa  TPEeHHs MO  BEJIWYMHE  YITIOBOTO
ko3 puumenTa 3aBucUMocTr Fop(N).

Hccnenoanne aBmwkeHus Opycka 1O HAKJIOHHOW — TUIOCKOCTH €
NEPEMEHHBIM KO3 PHUIIMEHTOM TPEHUSI.

H3yueHne NBKEHUS IPy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuxka meépooz2o mena.

AOcomroTHO TBEpAOE Teno. [TocTynmarenbHOE U BpallaTenbHOE JBUKECHHUE
TBEPIOro Tenma. MOMEHT CUJIbl OTHOCHUTEIBHO OCH BpalueHus. [Inmeyo cuibl
CnoxkeHue CHJT, TPAJIOKEHHBIX K TBEPAOMY Teiy. LIEHTp TsbkecTu Tena.

YcnoBus paBHOBECHUS TBEPAOTO TENA.

VYcroitunBoe, HEYCTOWUMBOE, O€3Pa3IMYHOE PABHOBECHE.

TEeXHUYECKUE YCTPOMCTBA M TEXHOJOTMYECKHAE MPOLECCH. KPOHLITEHH,
CTPOUTEIBHBINA KPaH, PEIETYATHIE KOHCTPYKLIHH.

Hemoncmpauuu.

VY CIIoBUSL pABHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamoprvie padonvl, NPAKMUKYM.

HccnenoBanue yciaoBUE pPaBHOBECHS TBEPAOIO TENA, WUMEKOLIETO OCh
BpALLCHUS.

KoHcTpynpoBaHue KPOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

H3yueHne yCcTOWUMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOAIbL OMOPBHI.

Tema 4. 3akoHbl COXpaHeHUun 6 MEXaHuxKe.

HMnynec MarepuanbHOW TOYKM, CUCTEMbI MATEPUAIBHBIX TOYEK. LIeHTp
MacC CUCTEMBI MATEPAATIbHBIX TOUEK. Teopema 0 IBMKEHMHU LIEHTPA MACC.

HWMnynbc CUItbl 1 MU3BMEHEHHUE UMITYJIbCA TENIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE ABIOKEHUE.

MoMeHT uMnyJibca MarepuaabHON TOYKM. [IpeacraBiieHue 0 COXpaHEHUN
MOMEHTA UMITYJIbCA B LICHTPAJIBHBIX MOJISIX.

Pabora cunel HA MajJOM M Ha KOHEYHOM nepeMenieHud. [ 'paduueckoe
npeacTaBiIcHAE PabOThI CUIIBI.



MOIIHOCTE CHJIBL.

Kunernueckas s3Heprus marepuaibHOW TOuku. Teopema 00 HM3MEHEHHH
KHHETHYECKON DHEPTUN MATEPUATIBHON TOYKH.

[ToreHUManbHBIE U HEMOTECHUMAIBHBIE CHJIbL. [IOTEHLIMAIBHAS SHEPTUSL.
[ToreHumaneHas SHEPrus yIpyro ne(hOpPMUPOBAHHOM IIPY>KUHBI.
[ToreHumaneHass 3JHEPruss Tejla B OJHOPOJHOM T'PaBUTALMOHHOM TIOJIE.
[ToreHumanpHas >HEPrust Teja B TPABUTALMOHHOM IIOJIE OJAHOPOJHOTO IIapa
(BHYTpH M BHE mapa). Bropas kocMuyeckasi CKOPOCTb. TpPeTbs KOCMUYECKAsS
CKOPOCTb.

Ces13p paOOTBl HEMOTEHIMAIBHBIX CHUJ C W3MECHEHHUEM MEXaHMYECKOH
SHEPIUM CHUCTEMBI TEJL. 3aKOH COXPAHEHUSI MEXAHUYECKOM SHEPTHM.

Ypyrue u HEynpyrue CTONKHOBEHUSI.

YpaBHeHue bepHYIIM i MACAUTBHON KUAKOCTU KAaK CJIEICTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKON DHEPIUH.

TexXHUYECKUE YCTPOMCTBA M TEXHOJIOTMYECKME TPOLIECCHI: JIBHXKCHHE
PakeT, BOJOMET, KONEP, MPY>KUHHBIA MHACTOJIET, TMPOCKOI, (PUTYPHOE KaTaHWE
Ha KOHBKAaX.

Hemoncmpauuu.

3aKOH COXPaHEHUSI UMITYJIbCA.

PeakTuBHOE NBIKEHUE.

H3mepenne MOIIHOCTH CHJIBI.

H3MeHeHNEe SHEPTUU TeNa MPU COBEPLICHUHA PaOOTHI.

B3anmHbIe NTpeBpallieHHs] KHHETUYECKOW W MOTEHIUAIBHON dHEPIUil NpU
JNEHCTBUM HA TEJO CUIIBI TSHKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHHE SHEPTUU MPU CBOOOTHOM MAJICHUH.

Yuenuueckuii skcnepumenm, n1abopamopnsvie padonmovl, NPAKMUKYM.

H3mepenune umnynbca Tena no TOpMO3HOMY My TH.

H3mepeHue CHbl TATH, CKOPOCTH MOJETH SJCKTPOMOOWIS W MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIBCA TEIA C UMITYJIBCOM CHIIBL.

HccenenoBanue COXpaHEHUsT UMITYJIBCA IPU YIIPYTOM B3aUMOACHCTBUU.

H3mepeHne KNHETUYECKON SHEPTUU TENA 10 TOPMO3HOMY ITYTH.

CpaBHEHME M3MEHEHUS NOTCHUMAIBHOH SHEPrUM NPY>KUHBI C PAbOTOH
CHUJIBbI TPEHMUS.

Onpenenenne padOTHl CWIIbI TPEHUS MPU JBUKEHUH Tela M0 HAKIOHHOH
TMIJIOCKOCTH.

Paszpnen 3. MosekyJsipHast pu3nKa 1 TEPMOJANHAMHUKA.

Tema 1. OcHo6bl MOACKYIAPHO-KUHEMUYECKOU Meopull.

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIpHO-KuHEeTHYeCKOM Teopun (MKT), ux
onbITHOE oOocHOBaHuE. Juddy3us. BpoyHOBCKOE ABMKEHHE. XapakTep
JBVDKEHUS W B3aUMOJCWCTBHUS YAaCTHUL[ BEIIECTBA. MOJEnu CTPOCHHMs Tas30B,
JKUAKOCTEH M TBEPABIX TENl U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX
Mojeneid. Macca u pasMmepbl MoJiekyal (atomoB). KojmyecTBOo BeniecTra.
[TocrossHHas ABOTaapo.

TennoBoe paBHoBecue. Temneparypa u cnocoObl €€ m3mepenus. [llkana
temneparyp Llenbcus.

Mogens wWOeanpHOr0 rasa B MOJIEKYJISIPHO-KMHETUYECKONM TEOPHH:
YACTUILBI Ta3a JABMXKYTCS XA0TUYECKU U HE B3AMMOJCHCTBYIOT APYT C APYTOM.

["azoBble 3aKkoHBL. YpaBHeHHe MenaeneeBa—Knanelipona. AGcomroTHas
Temneparypa (mkaia temneparyp KensBuna). 3akon lanmeToHa. M3onmpoueccsl



B MJACATBbHOM Tra3e C MOCTOSHHBIM KOJIMYECTBOM BewlecTBa. | paduyeckoe
NPEICTaBICHUE U30MPOLIECCOB. H30TEPMA, U30X0pa, n300apa.

Cesi3b  MEXKIQY [JABICHUEM M CPEAHEH KUHETMYECKOW DHEPrueci
NOCTYNATEIbHOTO TEIUIOBOTO JBM)KEHUS MOJIEKYJ MACATBHOTO ra3a (OCHOBHOE
YPaBHEHHE MOJICKYJISIPHO-KUHETHYECKON TEOPUH HACAIBHOTO Ta3a).

Cesi3p  a0COJIFOTHOM TEMIEPATYpbl TEPMOAMHAMHYECKOH CHUCTEMBI CO
CpEeIHEN KMHETUYECKON DHEPIrUEil IMOCTYIATEIBbHOIO TEIUIOBOIO ABMKCHUSA €€
YaCTHULL.

TexHuyeckue yCTpoWCTBA M TEXHOJIOMMYECKHE MPOLIECCHL TEPMOMETD,
OapoMeTp, MOJyYEHHE HAHOMATEPHAJIOB.

Hemoncmpayuu.

Mogenu ABMKEHHS YaCcTHUL BELLECTBA.

Mopenb OpOyHOBCKOTO JBUKEHUSI.

Bueoponvk ¢ 3anmuchro peaibHOro OpOYHOBCKOTO IBHKEHUSI.

Juddy3us 5KUIKOCTEH.

Mogens onwita LITepha.

IIpaTsKeHNE MOJIEKYIL.

Mogenu KpUCTAIIMYECKUX PEILETOK.

HaGnronenune u riccnegoBaHne U30MpoLECCOB.

Yuenuueckuii ykcnepumenm, nabopamopnusvie padomol, NPAKMUKYM.

HccnenoBanue mporecca yCTaHOBIIEHHWS TEIUIOBOTO PaBHOBECHS IIPU
TEMI000MEHE MEKY TOpSYE M XOJI0JHOM BOIOH.

H3yyeHne M30TEPMUUECKOrO mpouecca (PEKOMEHAOBAHO HCIIOJIb30BAHHE
ur@poBoii 1Taboparopun).

H3yuyeHne n30XopHOro npoueccea.

H3yuenne n306apHOro npouecca.

IIpoBepka ypaBHEHUS COCTOSHHUS.

Tema 2. Tepmoounamura. Tennoevie mauiuHtol.

Tepmogunamuueckas (T/]) cucrema. 3amaHue BHEIIHWMX YCIOBUH SIS
TEPMOJMHAMUYECKON CHUCTEMBI. DBHEIIHWE W BHYTPEHHHE IapaMeTpBbl.
[TapameTpel TEPMOJIMHAMUYECKOW CUCTEMBI KaK CpPEAHUE 3HAYCHUS BEIIWYMH,
ONHUCHIBAIOIINX €€ COCTOSHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauwano TtepmoauHaMuku. CaMONpPOW3BOIBHAA —pENlaKcalys
TEPMOJMHAMUYECKON CUCTEMBI K TENJIOBOMY PaBHOBECHUIO.

Mogens uacaJbHONO rasa B TEPMOAWHAMHUKE — CHCTEMA YPaBHEHWIA:
ypaBHeHue MenneneeBa—KiianeipoHa U BEIpOKEHHUE [UI BHYTPEHHEN SHEPIUU.
YcnoBus TNPUMEHUMOCTH O3TOM MOJENN: HHM3Kasd KOHLEHTpALMs YacTHILL,
BBICOKHE TEMIIEPATYpPBI. BeIpakeHue U1 BHYTPEHHEN SHEPrUH OAHOATOMHOIO
UJIEaJIbHOrO rasa.

KBazucrarndeckue u HeCTaTHYECKUE MTPOLLECCHI.

OnemeHTapHasi paboTra B TepMoAWMHaAMuKe. Beramcienue paldoThl MO
rpaduky nporecca Ha pV-auarpaMmme.

Teronepenaua kak  cnoco®0  M3MEHEHUST BHYTPEHHEH  SHEPIUuU
TEPMOJMHAMMYECKONH cucTeMbl 0e€3 coBepuicHus paboTel.  KoHBeKuws,
TEIUIONPOBOJAHOCTD, U3TyUYECHHE.

KomnuectBo Ttemnorel. TeroéMKoCTh Tenma. YaenpHas MW MOJspHas
TEIUIOEMKOCTH BELIECTBA. YpaBHeHHEe Maiiepa. YaenbHas TenjaoTa CropaHus
TOIIMBA. Pacuér KommyecTBa TEIIIOTHI MpH Termonepenaye. llonsrue 00
anuabaTHOM TpoLecce.



IlepBelii 3aKOH TEPMOAMHAMHUKW. BHyTpeHHss 3Heprud. KoianuecTso
TECMJIOTHL W padoTa Kak MEphl HM3MCHCHHUS  BHYTPCHHEH  DHEPrum
TEPMOJIMHAMUYECKON CUCTEMBI.

BTopoil 3aKkOH TEPMOJMHAMMKM IJii PABHOBECHBIX IPOLIECCOB. YEPE3
3QIaHHOE PABHOBECHOE COCTOSHUE TEPMOJMHAMHUYECKOW CHUCTEMBI MPOXOIUT
€IVMHCTBEHHAs aauadata. AOCONOTHAs TeMIEpaTypa.

BTopoil 3aKOH TEPMOIMHAMUKH JUII HEPABHOBECHBIX IPOLECCOB:
HEBO3MOKHO MEPEAATh TEIUIOTY OT 0OJIee XOJOJAHOTO Tena K 00Jiee HarpeToMy
0e3 komnencanuu (Knaysuyc). HeoGparuMocTh NpUpOHBIX TPOLECCOB.

[TpuHumnel neicTBUs TEIOBLIX MauH. KI1/]

Maxkcumansnoe 3Hauenue KI1JI. Iukn KapHo.

OKOJIOTUYECKUE  ACMEKThl  MCMOJIB30BAHUSI  TETUIOBBIX  JIBUTATECIICH.
TennoBoe 3arpsA3HeHUE OKPYKAKOLIEN CPEIbIL.

TEeXHUUECKUE YCTPONCTBA U TEXHOJIOTMYECKHUE MPOUECCHI. XOJOAWIBHUK,
KOHJIMIIMOHED, JU3EIbHBIA M KapOIOpaTOPHBIM JBUraTeNM, NMapoBas TypOWHA,
MOJYYCHUE CBEPXHHU3KUX TEMIEPATYP, YTWIM3ALUUS «TEIJIOBBIX» OTXOJ0B C
MCHOJIb30BAHUEM TEIUIOBOTO HACOCA, YTHIIM3AlMs OMOOPraHWYECKOTO TOIJIMBA
JUTSl BBIPAOOTKH «TEIMJIOBOM» U DJIEKTPOSIHEPTUH.

Hemoncmpauuu.

HUzmeHenune Temmneparypsl py aauadaTHYeCKOM PaCIIUPEHUH.

BosznyiHoe OrauBo.

CpaBHEHHE YACIBHBIX TEINIOEMKOCTEN BELLECTB.

CnocoObl U3BMEHEHUSI BHYTPEHHEH SHEPIUH.

HccenenoBanue annabarHOro mpouecca.

KoMIbOTEPHBIE MOJETN TEIIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamoprvie padonivl, RPAKMUKYM.

H3mepenue yaenbHOM TEMmI0EMKOCTH.

HccenenoBanue npouecca OCThIBAHUS BELIECTBA.

HccenenoBanue annabarHOro mpouecca.

H3ydeHune B3aMMOCBSI3H SHEPTAA MEKMOJICKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIEPATYPbl KUTIEHUS KUAJIKOCTEH.

Tema 3. Acpecammuvie cocmosanua eeujecmea. Pasoevle nepexoosl.

[TapooOpazoBanve u KoHAcHcalMs. McmapeHue W KuneHue. Y aenbHas
TEIIOTa MApOOOPa30BAHUS.

HaceblllieHHBIE W HEHACHIMICHHBIE Mapbl. KadeCTBEHHAs 3aBHUCUMOCTH
IJIOTHOCTH W JABJICHWS HACBHIMICHHOTO Tlapa OT TEMIEPATypbl, WX
HE3aBHCHMOCTh OT 00BEMA HACBHIIIEHHOIO Mapa. 3aBHCHMOCTh TEMIEPAaTypPbl
KUTIEHUS OT JABJICHUS B YKUJKOCTH.

BrnaxnocTh Bo3ayxa. AOCOMOTHAS U OTHOCHTEIbHAS BIIAYKHOCTb.

Teépnoe Tteno. Kpucrammueckue um aMopdHble Tena. AHH30TPONUS
CBOMCTB KpHUCTAJIOB. llnmaBneHwe W KpUCTAIUIM3auuMs. YJAEIbHAs TEIUIOTa
nnasyieHus. CyOonumanusi.

Hedopmanu TBEPAOrOo Tena. Pactsbkenuwe w cxartve. Capur. Moayib
IOnra. [lpenen ynpyrux nedopmariuii.

TennoBoe paclIupEHNE KUAKOCTENH U TBEPIBIX TeJl, 00BEMHOE U TMHEHHOE
pacliMpeHue. AHrapMOHHM3M TEIUIOBBIX KOJICOAHWM 4YaCTHI] BEIIECTBA Kak
NPUYMHA TEIJIOBOTO PACIIMPEHUS TEJT (HA KAYECTBEHHOM YPOBHE).

[TpeoOpazoBanne 3HEPrum B (a30BBIX NEPEXOAX.

YpaBHeHuE TENI0BOrO OajaHca.



[ToBepxHoCcTHOE HaTspkeHHE. KOa((PUIMEHT TOBEPXHOCTHOTO HATSKEHMSI.
Kamumiapuele  sBieHus. JlaBineHWE T1MOA  MCKPUBIEHHOH TOBEPXHOCTHEO
xuakoctd. Gopmyia Jlamnaca.

TexXHUYECKUE YCTPOMCTBA W TEXHOJNOTMYECKUE TMPOLECCHI KUIKUE
KPUCTAJUIBI, COBPEMEHHBIE MATEPHAIIBI.

Hemoncmpauuu.

TennoBoe paciIupeHue.

CBoJiCcTBa HACBILIEHHBIX TIAPOB.

Kunenne. Kurnenne npu NOHWKEHHOM JAaBJICHUU.

H3mepenune CUitbl NOBEPXHOCTHOTO HATSKEHHSI.

OnbITHl ¢ MBUIBHBIMY TUIEHKAMU.

CMauuBanue.

KanwuiapHele siBIEHUS.

Mopenn HEHBFOTOHOBCKOM JKMIKOCTH.

CnocoObl U3MEPEHUS BJIA’KHOCTH.

HccenenoBanue HarpeBaHmsl U IJIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buael nepopmanmii.

HaOmtonenue mansix aedopMariuid.

Yuenuueckuii ykcnepumenm, nabopamoprvie padonmvl, RPAKMUKYM.

H3yyeHune 3akOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEN.

H3mepenue yaenbHOM TEMTOTH TUIABICHUS JIbJA.

H3yueHune CBOMCTB HACHIICHHBIX MAPOB.

H3mepenne abCONIFOTHOM BIIAKHOCTH BO3AyXa M OLICHKA MAcChl MapoB B
MTOMELICHUH.

H3mepenne ko3 pPuireHTa moBEPXHOCTHOTO HATSXKEHUSI.

Hsmepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH  AeopMalil  PE3WHOBOrO olOpasua ot
MPUIOKEHHON K HEMY CHJIBI.

Paznen 4. diekrpoanHamMuka.

Tema 1. dnexkmpuueckoe noJe.

DneKTpu3anms Tell U €€ NMPOSBICHUSA. DIIEKTPUYECKHUA 3apsaa. [IBa Buaa
ANEKTPUUYECKUX 3apsAa0B. [IPOBOJHMKH, IMANEKTPUKA W MOJYNPOBOAHUKH.
DNEMEHTAPHBIA DICKTPUUYECKUANA 3apsaa. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsaia.

Bzanmoneiicteue 3apsaoB. Toueunbie 3apsabl. 3akoH Kyrmona.

DNEKTpUYeCcKoe nose. Ero neficTBue Ha SNEKTPUUECKAE 3apsibl.

HanpsokéHHOoCTh  BnekTpuueckoro mosid.  [IpoOubiit  3apan.  Jluaum
HANPSHKEHHOCTH BIIEKTPUYECKOTO N0JI1. OTHOPOAHOE ANEKTPUYECKOE MOJIE.

[ToTeHIMAaNBHOCTD HJIEKTPOCTATHYECKOrO MOJIsA. Pa3HOCTh MOTEHIHMATIOB U
HanpspkeHue. [loTeHumaneHas 3HEprus 3apsaa B JJIEKTPOCTATUYECKOM IOJIE.
[ToreHuman 3JIEKTPOCTATUYECKOTO TMOMs. CBfA3b HANPSDKEHHOCTUM TONS U
Pa3HOCTH NOTECHUMAIOB JUIsl AJIEKTPOCTATHUECKOTO MO (KaK OJHOPOAHOIO, TaK
Y HEOJTHOPOJIHOTO).

ITprHIMO CyNEPHO3ULIANA SIIEKTPUYECKUX TTOJIEH.

[Tone ToueuHoro 3apsna. Ilone paBHOMepHO 3apstkeHHOUM cdeprl. [lone
PaBHOMEPHO 3apsHKEHHOTO Mo 00bEMy mmiapa. [lone paBHOMEpPHO 3apsKeHHOH
OECKOHEYHOW TUIOCKOCTH. KapTuHBI JIMHWKA HanpsOKEHHOCTH 3TUX MOJNECH U
SKBUITOTCHIIMAIBHBIX IIOBEPXHOCTEN.

[TpOBOHMKM B JIEKTPOCTATUYECKOM TIOJIE. Y CIIOBUE PABHOBECHUS 3aPsIIOB.

JIMDJIEKTPUKKM B DIEKTPOCTATMYECKOM  Moje.  JIudnekrpuueckas
MPOHULIAEMOCTH BEILECTBA.



Konnencarop.  DOnekTpoéMKOCTH  KOHJCHCATOPA.  DJNEKTPOEMKOCTH
MIJIOCKOTO KOHACHCATOPA.

[TapamnnenbHOe  coenMHeHHMe — KOHAeHcaropoB.  [locnenoBarenbHoe
COCIMHEHHE KOHJIEHCATOPOB.

DHEPrus 3apsHKEHHOr0 KOHACHCATOPa.

JIBDKEHUE 3apsHKEHHOM YaCTULBI B OJTHOPOJHOM SJIEKTPUUYECKOM TTOJIE.

TexXHUYECKUE YCTPOHUCTBA M TEXHOJOTHYECKUE TPOLIECCHI: JIEKTPOCKOIL,
AJNEKTPOMETP, BICKTPOCTATHUECKAs 3aIUTA, 3a3€MJICHUE 3JICKTPONpPUOOpPOB,
KOHJIEHCaTOpkl, renepatop Ban ne ['paada.

Hemoncmpauuu.

YCTpoiCTBO M MPUHLIMI AEHCTBUS DJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSHKEHHBIX IAPUKOB.

DNEKTPUYECKOE TIOJIE ABYX 3aPSKEHHBIX IUIACTHH.

Mogpenb anekTpocTatnueckoro renepartopa (Ban ae I'paada).

IIpOBOJHUKY B DJIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATHYECKAS 3aLUTA.

YCTpoiicTBO W ACHCTBUE KOHJAECHCATOPA NOCTOSHHOW W NEPEMEHHOMN
EMKOCTH.

3aBUCUMOCTD 3JNEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpPA OT IUIOLIAIA
NIJIACTUH, PACCTOSTHUS MEXKIY HUMHU U JUBJIEKTPUUECKONA TPOHULIAEMOCTH.

DHEPrus 3JIEKTPAYECKOTO MO 3aPSHKEHHOTO KOHIEHCATOPA.

3apsKa v pa3psika KOHACHCATOpa 4epes3 Pe3ucTop.

Yuenuueckuii ykcnepumenm, n1abopamoprusvie padomol, NPAKMUKYM.

OneHKa CUIT B3aUMOJCHCTBUS 3aPSIKEHHBIX TEN.

HaGnronenne mnpeBpanicHus SHEPIUM  3apsSHKCHHOTO  KOHACHCATOpa B
SHEPTUIO U3TTYYEHUs CBETOAMOA.

H3yyeHune npoTeKkaHus TOKA B LIENH, COAEPIKALIEH KOHIEHCATOP.

Pacnipenenenrie  pa3HOCTM  MOTEHUMAIOB  (HANPSOKCHHs)  MPH
MOCJIEIOBATEIBHOM COCAMHEHNN KOHAEHCATOPOB.

Hccenenosanue paspsiaa KOHIAECHCATOPA YEPE3 PEIUCTOP.

Tema 2. IlocmoanHblil 3J1eKMpUYecKuil MoK.

Cwuna Toka. [1oCcTOsIHHBIN TOK.

YenoBuss  CYLIECTBOBAHUS — MOCTOSIHHOTO — BJIEKTPUYECKOTO  TOKA.
Hcrounnkum Toka. Hanpsoxkenue U n D/C &.

3axkoH Oma Ayt y4acTKa LEnu.

ONEKTPUYECKOE  CONPOTUBIICHUE. 3aBUCUMOCTb  COINPOTHUBIICHUS
OJIHOPOJHOTO MPOBOAHUKA OT €ro JUIMHBI U IUIOLIAAM IMONEPEUYHOTIO CECUYCHHMS.
Y nensHOe COMPOTUBIICHUE BEIECTBA.

[TocnenoBarensHOE, MapalIEIbHOE, CMELIaHHOE COCIMHEHHE
MIPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX JIEKTPUYECKHX Leneid. llpasuna
Kupxroga.

Pabora snekrpuueckoro Toka. 3akoH Jxoyns—JIeHua.

MOIIHOCTB 3JIEKTPHYECKOr0 TOKA. TennoBas MOIIHOCTh, BBIAEHAEMAs HA
PE3UCTOPE.

OJIC ¥ BHYTpPEHHEE CONMPOTUBJICHUC WMCTOYHWKA TOKA. 3aKOH Oma s
MOJIHON (3aMKHYTOM) DJEKTPUYECKON Menu. MOUIHOCTh MCTOYHMKA TOKA.
Kopotkoe 3aMBIKaHHE.

KonzeHcarop B Lenu nmocTOSSHHOrO TOKA.

TEeXHUYECKUE YCTPOWCTBA M TEXHOJIOTMYECKHE TMPOLECCHL aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUHK HIIEKTPAUUECKON IHEPTUN.

Hemoncmpauuu.



H3MepeHune CUITbl TOKA U HATTPSKEHMSI.

HccenenoBanue 3aBUCMMOCTH CUJIBI TOKA OT HANPSDKCHUsS IS PE3UCTOPA,
JaMIbl HAKAJIMBAHUS U CBETOAMO/A.

3aBUCUMOCTb COMPOTUBIIEHUS LIWJIMHAPUYECKUX MMPOBOJHUKOB OT JJIMHBL,
NJIOLIA/IA IOTIEPEYHOTO CEUECHUS U MaTepraa.

HccnenoBanue 3aBUCMMOCTH  CWIIBI TOKA OT COMPOTHBIICHUS TPH
NOCTOSSHHOM HAIPSKCHHH.

[Ipsmoe wu3mepenne OJIC. KopoTkoe 3aMBIKAHME TaTbBAHMYECKOTO
3JIEMEHTA W OLEHKA BHYTPEHHETO COMPOTHUBICHUSI.

CriocoObl coeTMHEHUsT ICTOYHUKOB TOKa, DJ1C Oarapeii.

HccenenoBanue pa3HOCTH TOTEHUMAIOB MEKIY TMOIOCAMU HMCTOYHHKA
TOKa OT CHJIbI TOKA B LIEMH.

Yuenuueckuii skcnepumenm, nabopamoprivie padonivl, NPAKMUKYM.

HccenenoBanue CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

H3mepenune yaenbHOro COMpOTUBRIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAMPSDKCHUS JUIS  JIAMIIBI
HAKaJIMBAHUSI.

YBenrueHUe npeesia U3BMEPEHNs aMIIepMETPa (BOJIETMETPA).

H3mepenne D/1C 1 BHYTPEHHETO COMPOTUBIICHUS NCTOYHUKA TOKA.

HccnenoBanue 3aBucuMoctd  JIC  rajbBaHUYECKOTO 3JIEMEHTA OT
BPEMEHM MPH KOPOTKOM 3aMBbIKAHUH.

HccnenoBanue pa3HOCTH TOTEHUMAIOB MEKIY TMOIOCAMU HMCTOYHHKA
TOKa OT CHJIbI TOKA B LIEMH.

HccenenoBanue 3aBUCMMOCTH TOJIE3HOW MOIIHOCTH KMCTOYHMKA TOKA OT
CHWJIBI TOKA.

Tema 3. Toku ¢ pa3iuunsix cpeoax.

ONEKTpUYECKass MPOBOAMMOCTb PA3JIMUHBIX BEHIECTB. OJEKTPOHHAS
NPOBOAMMOCTD TBEPABIX METAIIOB. 3aBUCUMOCTh COMPOTHBIICHUSI METAJUIOB OT
Temneparypbl. CBEPXIMPOBOAUMOCTD.

ONEKTPUUYECKUI TOK B BaKkyyMme. CBOICTBA 3JIEKTPOHHBIX TyYKOB.

[TonynpoBoanuku. COOCTBEHHAass W MPUMECHAs  MPOBOJUMOCTH
NOJIyPOBOAHUKOB. CBoiicTBa p—n-niepexona. [1oaynmpoBoHUKOBBIE TPUOOPHI.

DNEKTPUUECKUNA TOK B BICKTPOIMUTAX. DIIEKTPOJUTHUECKAS TUCCOLHALIAS.
DeKkTpon3. 3akoHbl Dapanest s 3AEKTPOIn3a.

OJIEKTPUYECKUM TOK B razax. CaMOCTOSATEIbHBIA U HECAMOCTOSTEIbHBIN
paspsn. PaznmyHele TUIIBL CAMOCTOSTENBHOTO pa3psana. MonHus. 11nasma.

TeXHUYECKNE YCTPOICTBA W MPAKTUYECKOE MPUMEHEHUE. Ta30PA3PSIHBIC
JaMIbl, 3JEKTPOHHO-Ty4YeBass TPyOKa, MOJYyNMPOBOJHUKOBBIE MPUOOPHI: IHOJ,
TPaH3UCTOP, (POTOAMON, CBETOAMOA, TaJbBAaHWKA, pPAa(QUHUPOBAHHE MEMH,
BBITUIABKA AJTFOMHAHHUS, JICKTPOHHAS. MAKPOCKOTIHSI.

Hemoncmpauuu.

3aBUCUMOCTb COMPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB AJIEKTPOJIUTOB.

3aKoHHI JseKTposn3a Dapaaes.

HckpoBoii paspsa 1 TpOBOAMMOCTE BO3AyXa.

CpaBHEHME MPOBOJIMMOCTH METAIIJIOB U MOJYTPOBOJIHUKOB.

OAHOCTOPOHHSISI MPOBOJUMOCTD O,

Yuenuueckuii ykcnepumenm, nabopamoprvie padomovl, RPAKMUKYM.

HaOntonenue anekrponusa.

H3mepenue 3apsiia ONTHOBAICHTHOTO HOHA.



HccnenoBanue 3aBUCHMOCTH — CONMPOTHBIICHHS  TEPMOPE3UCTOpPA  OT
TEMIEPATYPHI.

CHsATHE BOJIbT-aMIEPHON XapaKTEPUCTUKU AUO]A.

DuU3HYeCKHil IPAKTHKYM.

CrocoObl  M3MepeHus: (PU3MUECKUX BEIMYMH C  MCHOJB30BAHUEM
AQHAJIOTOBBIX M LM(PPOBBIX HW3MEPUTEIBHBIX NPUOOPOB M KOMITBEOTEPHBIX
JATYAKOBBIX  CHCTEM. AOCONIOTHBIE W  OTHOCHTENIbHBIE MOTPEIIHOCTH
U3MepeHnil pusndecknx BenuurH. OLEHKA TPaHUL] MOTPEMIHOCTEM.

IIpoBeneHne KOCBEHHBIX W3MEPEHHMM, WCCIACAOBAHUNA 3aBUCUMOCTEN
(pU3AYECKUX BEIMYMH, TPOBEPKA MPEMIOKEHHBIX TMnoTe3 (BeIOOp M3 paloT,
OMHCAHHBIX B TEMATUYECKUX pa3ienax «YUECHHUUYECCKHA JKCIEPHMEHT,
1a0opaTtopHbIe padOTHL, TPAKTHKYM) ).

MexnpeaMeTrHbie CBSA3H.

M3zyuenne kypca ¢usuku yroyOnéHHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS C YYETOM COJEP)KATENBHBIX MEKIPEIAMETHBIX CBS3CH C
KypCaMy MaTEMaTHKH, OUOJIOTHH, XUMHH, reoTpaduu U TEXHOJIOTHH.

Mejcnpeomemnsie ROHAMUA, CEA3GHHbIE C U3YUEHUEM MeEmO0006
HAYYHO20 NO3HAHUA: SBICHUEC, HAayuyHbld (akT, THUNOTE3a, (U3HUYECKas
BEJIMUMHA, 3aKOH, TEOpus, HAOMIOACHHUE, SKCIEPUMEHT, MOJCIMPOBAHKE,
MOJEb, M3MEPEHME, MOTPEIIHOCTH W3MEPEHWH, W3MEPUTENIbHbIE MNPUOOPHL,
uudposas JadopaTopusi.

Mamemamuka: pelICHAE CUCTEMbl ypaBHeHWHA. JIuHelHas QyHKOus,
napabona, runepbosa, ux Tpapukd W CBOHCTBA. TPUTOHOMETPUYECKUE
(YHKLIMH: CHHYC, KOCHHYC, TaHTeHC, KOTQHI'€HC, OCHOBHO€
TPUTOHOMETPHUYECKOE TOKAECTBO. BEKTOPBI M MX MPOCKIIMKA HA OCH KOOPAMHAT,
CJIOKEHHE BEKTOPOB.

Buonozua: mexannyeckoe ABW)KCHHME B JKMBOM mnpupoae, auddysus,
OCMOC, TEMIOOOMEH KMBBIX OPraHU3MOB, TEIJIOBOE 3ArPA3HEHUE OKPY KAOIIEH
Cpelpl, yTHIM3auus OMOOPraHNYECKOTO TOTUIABA [l BBIPAOOTKH «TETUTOBOM» U
AJNIEKTPOSHEPTHH, TOBEPXHOCTHOE HATSHKCHHE M KANWUISAPHBIE SIBIICHUS B
OPUPOJIE, HIIEKTPUUCCKHUE SIBJICHUS B 5KUBOW MTPUPOJIE.

Xumua: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ,
MOJIb BEHIECTBA, MOJIApPHAs Macca, MOJYYEHHE HAHOMATEPUAJIOB, TEILJIOBBIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH W Ta30B, JKUIAKUE KPUCTAILIBL,
ANIEKTPUYECKUE CBOKMCTBA METAJUIOB, JJICKTPOJMTUYECKAs JAMCCOLMALINS,
rajIbBAaHUKA, JJIICKTPOHHAS. MUKPOCKOTIHSI.

T'eozcpaghua: BIaxxHOCTb BO3yXa, BETPBL, OAPOMETP, TEPMOMETP.

Texnonozua:  npeoOpa3oBaHWE  IBWKEHUH € MCMOIB30BAHUEM
MEXAHU3MOB, YYET CYXOr0 W SKUAKOTO TPEHUS B TEXHUKE, CTATHYECKUE
KOHCTPYKUIMHM (KPOHIITEHH, pPEIIETYATBIE KOHCTPYKIMM), WCHOJb30BaHUE
3aKOHOB COXPAHCHWS MEXAHWKH B TEXHUKE (THPOCKOI, BOJOMET W JPYTHE),
JIBUTATEIb BHYTPEHHETO CTOPAHUs, MAapoBas TypOuHa, ObITOBOM XOJIOAUIBHUK,
KOHAWLMOHEP, TEXHOJIOTMM TOJIYYEHUS COBPEMECHHBIX MATEpUAlOB, B TOM
YUCJIE HAHOMATEPUAIOB, W HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAs 3aluTa,
3a3€MJICHHE SJIEKTPONPUOOPOB, Ta30pa3psaHbIC JIAMIIbI, TOJIYIMPOBOJHUKOBBIC
npuOOPkI, raIbBAaHUKA.

11 KNIACC

Paznen 4. JiekrpoanHamMuka.
Tema 4. Macnummnoe noJe.



B3auMOIeiCTBUE TOCTOSIHHBIX MAarHWTOB W TPOBOJHUKOB € TOKOM.
MarnutHOe Tosie. BEKTOp MarHMUTHOW WHAYKUMH. [IpUHIMO Cynepro3uiun
MAarHUTHBIX NOJIEH. JIMHUY MAarHUTHON MHAYKLIUH.

MarauTHO€E nojie NPOBOJIHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneiT Opcrena.

Cunia Amniepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHua, €€ HanpaBieHHME W MOAYJb. JIBWOKEHUE 3apsHKEHHOM
YaCTHLBI B OJHOPOJHOM MarHUTHOM nosie. Padora cunsl JIopeHua.

MarsuTtHOE 1ose B BeuecTse. GeppOMArHeTUKH, Napa- U AMAMArHETAKH.

TEeXHUYECKUE YCTPOMCTBA M TEXHOJOTMYECKHUE TMPOLECCHL: NMPUMEHEHHE

MMOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMATrHUTOB, TECTEP-MYJIBTUMETD,
AIEKTPOABUraTENb SIKOOU, YCKOPUTEIN SJIEMEHTAPHBIX YACTHII,
Hemoncmpauuu.

Kaptuna 7nwHMII HMHOYKOWW  MarHUTHOTO  MOJIE  TOJIOCOBOTO M
MOJKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptuna nvHWIA MarHMTHOM WHAYKIMM TMOJAS JUIMHHOTO MPSMOTO
MPOBOJIHMKA U 3aMKHYTOI'0 KOJIBLIEBOTO IPOBOAHUKA, KATYIIKHA C TOKOM.

B3anmoaeiicTBrue 1ByX MPOBOJHUKOB C TOKOM.

Cua Amnepa.

JleiictBue cuiel JIOpeHia Ha MOHBI SJIEKTPOJIATA.

HaGnronenne ABM>KEHUS My4YKa SJEKTPOHOB B MATHUTHOM TOJIE.

[TpuHIMn JCHCTBHUS BNEKTPOU3IMEPUTEIIBHOTO npudopa
MAarHUTOSJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, n1adbopamoprvie pabomvt, NPAKMUKYM.

HccenenoBanue MarHMTHOTO TMOJISE HOCTOSIHHBIX MArHUTOB.

HccnenoBanue CBOWCTB (heppOMArHeTUKOB.

HccenenoBanue AeHCTBUS TOCTOSHHOIO MarHUTa HA PaAMKY € TOKOM.

H3smepenue cuitbl Amnepa.

H3yueHne 3aBUCUMOCTH CUIIBI AMIIEpPA OT CUIIBI TOKA.

OnpeneneHne MarHUTHOM WMHAYKIAA HA OCHOBE W3MEPEHUS CHIIBI
Amrepa.

Tema 5. InekmpomazHumMHaAA UHOYKUUA.

SIBneHre BIEKTPOMArHUTHOW WHAYKIMHW. [IOTOK BEKTOpa MarHWTHOM
uHayKkouu. OJIC MHAYKOMU. 3aKOH 3IEKTPOMArHUTHON vHaykuuu Dapanes.
BuxpeBoe aniexktpudeckoe mnosie. Toku Dyko.

OJ1C uHAyKIAK B TPOBOJAHUKE, JBMKYLIEMCS B OJHOPOJHOM MAarHUTHOM
TOJIE.

IIpasuno Jlenua.

HWunaykrrBHOCTh. Karynika WHAYKTHBHOCTH B LMW MOCTOSHHOIO TOKA.
SBnenne camonHaykmu. S1C caMOMHAYKIMH.

DHEPrusi MAarHUTHOTO MOJISl KATYLIIKA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TeXHUYECKUE YCTPOMCTBA U TEXHOJIOTHYECKME TPOLECCH: UHAYKIMOHHAS
I€Yb, COJICHOMJ, 3alUTa OT JICKTPU3ALMHU TEJl MPU IBWKCHHUM B MArHUTHOM
noJie 3eMJIH.

Hemoncmpauuu.

HabGnroneHue sBIeHMs 3JEKTPOMArHUTHON MHTYKIIUH.

Hccnenosanue 3aucumoctd D/IC MHAYKIMM OT CKOPOCTH M3MEHEHMS
MAarHuTHOTO MOTOKA.

IIpasuno Jlenua.

[TageHre MarauTa B alFOMUHUAEBOM (METHOI ) TPyOE.



SIBneHne caMOMHAYKLIWN.

Hccneposanue 3aucumoctn  OJIC  caMOMHAYKUMHM OT  CKOPOCTH
W3MCHEHUS CUJIBI TOKA B LEITH.

Yuenuueckuii sxcnepumenm, rabopamopnsie padombsl, RPAKMUKYM.

HccnenoBanue siBICHUS 37E€KTPOMArHATHOM MHYKIIUH.

OnpenerneHne UHAYKIAA BUXPEBOTO MATHATHOTO TOJIS.

HccnenoBanue siBICHUS CAMOMHTYKIUH.

COopka MOIENHN 3JIEKTPOMArHUTHOTO TEHEPATOpa.

Pazpnen S. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenpHas cucrema. CBOOOAHBIE KOJICOAHMSI.

'apmonnueckne  koneOanusi. KuHemarnmueckoe W JUHAMHYECKOE
OMHCAHUE. DHEPreTUYECKOE OMMCAHHWE (3aKOH COXPAHEHUS MEXAHHYECKOM
SHEPruM). BeIBOI IMHAMMYECKOTO ONMMCAHKs TAPMOHUUYECKUX KOJICOAHUI 13 UX
SHEPreTUUYECKOr0 U KWHEMATUYECKOTO OMMCAHUSL.

Ammutyaa v (aza konebanuii. CBs3b aMIUIMTYAbl KOJICOAHUH MCXOTHON
BEJIMUMHBI C aMIUIMTYAaMH KOJIEOaHUH €€ CKOPOCTH U YCKOPEHHMSI.

[lepuon m wactora koneGanmid. llepron maybix CBOOOIHBIX KOJIeOaHMIA
MaTEMaTHYECKOr0 MasTHUKA. lleproa cBOOOAHBIX KoJeOaHWH TPYKUHHOIO
MasITHUKA.

[TonsiTie o 3aryxaromux KojicOaHWsaX. BBIHY)KIEHHBIE KOJCOaHMSI.
Pe3zonanc. Pe3oHaHcHas kpuBas. BnusiHue 3aryxaHus Ha BUJ PE30HAHCHOMN
KpUBOil. ABTOKOJICOAHUSI.

TeXHUYECKNE YCTPOHCTBA M TEXHOJIOTMYECKUE MPOLECCH. METPOHOM,
Yachl, KA4Y€u, My3bIKaJIbHbIC MHCTPYMEHTBI, celicMorpad.

Hemoncmpauuu.

3anuck KoneOaTenbHOro JBUKECHHSI.

HaGnroneHne HE3aBUCMMOCTH MEPHOJA MATBIX KOJICOaHW rpy3a HA HATH
OT aMIUIATY ABI.

HccnenoBanue 3aryxaromux KojaeOaHWd W 3aBUCHUMOCTH  TEPHOAA
CBOOOAHBIX KOJIEOAHU OT COMPOTUBIICHUSI.

HccnenoBanue kosicOaHWid rpy3a Ha MACCHUBHOM MPYXKMHE C LETBIO
(opMUPOBAHUS TPEACTABICHHNA 00 MACATEHOM MOJENN MPY>KMHHOTO MasiTHUKA.

3aKOH COXPAHEHHsI SHEPTUM NIPU KOJICOAHUSIX I'Py3a Ha MPY>KUHE.

HccnenoBanue BbIHYKICHHBIX KOJICOaHMIA.

HaOntonenue pezonanca.

Yuenuueckuii sxcnepumenm, nabopamopnusie padomsl, RPAKMUKYM.

H3mepenne nepuoaa CBOOOIHBIX KOJECOAHWA HUTSHOTO M MPY>KUHHOTO
MasITHUKOB.

H3yueHne 3aKOHOB ABMKCHHS Tella B XOJAE KOJICOAHWH HA YIpPyrom
noJBece.

H3yueHne IBMKEHNS HUTSIHOTO MasTHUKA.

[TpeoOpa3oBaHKe SHEPrUM B MPY>KWHHOM MASITHUKE.

Hccenenoranue yObIBaHHS aMIUIMTY bl 3aTyXAtONIMX KOICOaHUH.

HccenenoBanue BEIHYKIEHHBIX KOJICOAHMIA.

Tema 2. InekmpomazHumusle Kojedanus.

Konebarenbublii KOHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIE KOJICOAHUS B
UJCATbHOM KoJieOarenbHOM KOHType. @opmyna Tomcona. CBsi3b aMIUIMTYABI
3apsaa KOHIEHCATOpa ¢ aMIUIMTYA0M CHIIBI TOKA B KOJIE0AaTENbHOM KOHTYPE.

3aKOH COXPAHEHHMSI SHEPTUM B UACATTLHOM KOJI€0aTEIbHOM KOHTYPE.



3aryxaroume 3JIEKTPOMATHUATHBIE KOJIcOaHMSI. BuiHy>XICHHBIC
ANEKTPOMArHUTHBIE KOJIEOAHUSI.

IlepemenHblii TOK. MOIDHOCTH TMEPEMEHHOTO TOKA. AMIUIMTYIHOE W
JNEUCTBYIOIIEE 3HAYCHHE CUJIBI TOKA M HAMpPSHKCHHS MPU Pa3nudHON (opme
3aBUCUMOCTH TIEPEMEHHOTO TOKA OT BPEMEHHM.

CurHyCOMJAIBHBIA NEPEMEHHBIA TOK. PE3UCTOp, KOHACHCATOP M KaTylIKa
WHIYKTABHOCTH B LEMH CHHYCOUJAIBHOIO IEPEMEHHOTO TOKA. PE30HAHC TOKOB.
Pe3oHaHC HanpsKEHUH.

Uneanbublii Tpancgopmarop. [Ipon3BoacTBo, nepenaya u notpedicHue
DJIEKTPUUYECKON DHEPIUN.

OKOJIOTUYECKHE PHUCKH TPH TPOU3BOACTBE AIEKTpodHepruu. KyneTypa
WCIOJIb30BaHUS JJIEKTPOSHEPTUU B TIOBCETHEBHOM KU3HU.

TeXHUYECKNE YCTPOICTBA U TEXHOJOTHYECKHE MPOLECCHL. SNEKTPUUECKUAN
3BOHOK, TEHEPATOP NMEPEMEHHOTO TOKA, IMHUM 3JIEKTPONEPE1ay.

Hemoncmpayuu.

CBOOOIHBIC IEKTPOMArHUTHBIE KOJIEOaHusI.

3aBUCUMOCTh 4aCTOTBl CBOOOJHBIX KOJNE€OAaHW OT WHAYKTUBHOCTH W
EMKOCTH KOHTYpa.

OcCUMIIIOrpaMMBI SJIEKTPOMArHUTHBIX KOJIEOaHUH.

["'eHepaTop He3aTyXarOMMX HICKTPOMArHUTHBIX KOJIEOAHHIA.

Moaenb 31EKTPOMarHUTHOTO TeHEpaTopa.

BBIHYKIEHHBIE CHHYCOMATIbHBIE KOJICOAHUSI.

Pesucrop, karymka WHAYKTUBHOCTH U KOHJAEHCATOP B LIETIA MEPEMEHHOTO
TOKA.

Pe3oHaHc mpu mOCHEAOBATENBHOM COEIMHECHUM PE3UCTOPA, KATYLIKH
WHIYKTHUBHOCTH W KOHJEHCATOPA.

Y CTpoiCTBO M MpUHLMI ACKHCTBHS TpaHcpopmaropa.

Mojens JIMHUM 3IIEKTPONIEPEAAYH.

Yuenuueckuii sxkcnepumenm, n1adbopamopnsvie pabomovt, NPAKMUKYM.

Hzyuenue Tpanchopmaropa.

HccenenoBanue nmepeMEHHOTO TOKA YEPE3 MOCIEA0BATENBHO COCIUHEHHBIC
KOHJCHCATOP, KaTYIIKy U PE3UCTOP.

HaGnroaeHne 351eKTpOMarHuTHOrO pe30HAHCA.

HccenenoBanue paboThl HCTOYHUKOB CBETA B LIETH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMACHUMHBIE 6OIHDI.

MexaHW4YeCKrUE BOJIHBI, YCIIOBUS WX pacnpocTpaHeHus. llomepeunsie u
OPOJOTBHBIE BOJHBL. [lepnon, CKOPOCTh pacHpOCTPAHEHUS W JJWHA BOJIHBL
CBOlCTBa MEXaHMYECKUX BOJIH: OTPAKCHUE, MPEIOMIICHUE, UHTEP(PEPEHIUS U
JupaKiusl.

3ByK. CkopoCTh 3BYKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[TIyMOBOE€ 3arpsA3HEHUE OKPYIKAFOLIEH CPEIBI.

ONEKTPOMArHUTHBIE BOJIHBL. YCIIOBUS M3JYYEHUS SJIEKTPOMArHUTHBIX
BOJIH. B3anMHas OpreHTalust BEKTOPOB B JJICKTPOMArHUTHOM BOJIHE.

CBoicTBA  SNEKTPOMArHUTHBIX  BOJIH:  OTP@XKCHHE, MPEIOMIICHHE,
noJisipu3anus, MHTepQepeHIrs U AU PPaKLHmsL.

[IIxana 3MEeKTPOMArHUTHBIX BOJH. [[pMMEHEHHE SIIEKTPOMATrHUTHBIX BOJIH
B TEXHUKE U OBITY.

I IpyHIMOEI paIAOCBA3H U TENIEBUACHUA. Paanomokamnus.

ONEKTPOMArHUTHOE 3arPsA3HEHUE OKPYKAFOIICH CPEIBL.



TexXHUYECKUE YCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE. MY3bIKAJIBHBIC
WHCTPYMEHTHI, pafap, paauonpuéMHNK, TEIEBU30P, aHTeHHA, Tenedon, CBY-
N€Yb, YIBTPA3BYKOBAsI IUATHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpauuu.

OOpazoBaHue W paCIPOCTPAHEHUE TIOMEPEUHBIX U MPOJOJIBHBIX BOJIH.

Konebntomeecs Ten0 Kak KICTOYHUK 3BYKA.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOTHI KOJICOAHMIA.

HaGnronenne oTpakeHus U NPEIOMIIEHUS MEXaHUYECKUX BOJIH.

HabGnronenne nntepdepeHyn u AMPppakiiii MEXaHHYECKAX BOJTH.

AKYCTHYECKHUI PE30HAHC.

CBOICTBA YIBTPA3BYyKA U €r0 IPUMEHEHHUE.

HaGnronenne CBs3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYI0U W
4acTOTON KoneOaHuH.

HccnenoBanue  CBOMCTB — JJIEKTPOMArHUTHBIX — BOJIH:  OTP@KEHUE,
NPEJIOMJICHUE, MONSAPU3ALAs, UPPAKLIMS, HHTEPPEPEHIUS.

O6HapyxeHue MHHPaAKPaCHOTO U YIbTPaUOICTOBOIO U3TyYCHHI.

Yuenuueckuii sxcnepumenm, n1adbopamoprvie pabomvt, NPAKMUKYM.

H3yueHnne napameTpoB 3ByKOBOI BOJIHBI.

H3yueHune pacnpoCTpaHEH s 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsMOnMHENHOE PACPOCTPAHEHUE CBETA B OJHOPOAHOM cpene. Jlyu
cBeTa. ToueUYHBI MCTOYHMK CBETA.

OtpaxkeHne cBeTa. 3aKOHbI OTpaxeHus ceera. [locTpoenue n3oOpakeHui
B IJIOCKOM 3¢epkane. Cepruueckue 3epkana.

[Ipenomnenne cBeta. 3aKkOHBI TPEJIOMIICHUS CBeTa. AOCOIIOTHBIN
nokaszaresnb npenomiacHus.  OTHOCHTENIBHBIA — TIOKA3arenb  MPEJIOMIICHUS.
[TOCTOSHCTBO YAaCTOTBI CBETA M COOTHOLIEHWE JUIMH BOJIH IPU TEPEXOIE
MOHOXPOMAaTHYECKOr0 CBETA YEPE3 TPAHMLLY pa3Jena ABYX ONTHYECKUX CPE.

Xon nyyei B mpusme. Jlucnepcus cera. CIIOKHBIA cOCTaB OEJIOro CBeTa.
LIBer.

ITomHoe  BHyYTpeHHee  OTpakeHHe. [IpedenbHBIi  yroJ  MOJIHOIO
BHYTPEHHETO OTPAKEHUSI.

CoOuparonie ¥ pacceuBarolme JWH3bL ToHKas JsuH3a. DOKYCHOE
pPacCTOSHUE M OINTHUYECKAs CWJIAa TOHKOM JIMH3BI. 3aBHCHMOCTH (DPOKYCHOIO
paccTOSTHUSL TOHKOM C(hEPUUECKOMN JIMH3BI OT €€ TEOMETPUH M OTHOCUTEIIBHOTO
MOKAa3aTelsl MPETOMIIEHUSI.

dopmyiia TOHKOM JIMH3BL. YBEIUYECHHUE, 1aBAEMOE JIMH30M.

Xon Jyya, IPOLIEAIErO JIMH3Y MO MPOU3BOJIBHBIM YITIOM K €€ IJIaBHON
ontuyeckoil ocu. IlocTpoeHne wm300pakeHHWA TOYKM M OTpPE3Ka MPSAMON B
COOMPAKOIIMX U PACCEHBAIOIIMX JIMH3aX U UX CUCTEMAX.

Ontuueckne npubopel. Pazpemaromas cnocoOHocTh.  [ma3  kak
ONTHYECKAs CUCTEMA.

[Tpenensl TPUMEHUMOCTH T€OMETPUYECKONA ONTUKH.

BonnoBas ontuka. UHTepdepeHuns cBera. KorepeHTHblE HCTOYHHMKH.
VYcnoBuss HAOMIOACHUS MAKCUMyMOB M MHUHUMYMOB B HMHTEP(EPEHUMOHHON
KapTUHE OT JBYX KOIEPEHTHBIX WCTOYHHUKOB. [IpUMEpBI KIACCHUYECKHUX
UHTEP(PEPEHIIMOHHBIX CXEM.

Judppakuust cBera. JludpaknuoHHas peniéTka. YCIOBHE HAOIIOACHUS
[JIABHBIX MAaKCMMYMOB TIIpM MAJACHUM MOHOXPOMATHYECKOrO0 CBE€Ta Ha
TU(PPAKIUOHHYIO PEIETKY.

ITonapuzanus ceeta.



TexHuueckue ycTpoONCTBA M TEXHOJIOTUYECKUE MPOLECCHI: OYKH, JIYMa,
nepuckor, (oToanmnapar, MUKPOCKOI, MPOSKIIMOHHBIN amnmapar, MpOCBETICHHUE
OTTUKH, BOJIOKOHHAS ONTUKA, TM(PAKIIMOHHAS PELIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKECHUS CBETA.

HccenenoBanue npenoMiIeHMs! CBETA.

HaGnroaeHne nojHOro BHYTPEHHETO OTPaskeHUst. MoIENb CBETOBO/A.

HccnenoBanne xo1a CBETOBBIX NYYKOB 4YEPE3 TMIIOCKOMAPAIEIBHYIO
TUTACTUHY U MIPU3MY.

HccnenoBanue CBOMCTB M300PAKCHUIN B TUH3AX.

Monenu MUKPOCKOIIA, TEJIECKOMA.

HaOntonenue naTepepeHiim CBeTa.

HaGnroneHne BETOB TOHKUX MIEHOK.

HaOmtonenue audpakiuum ceera.

H3yuenue nudppakiMOHHON PEHIETKH.

HaOntonenue nudpakiimoOHHOTO CHEKTpa.

HaOntonenue aqucnepcun ceera.

HaOntonenue nossipusanuu CBeTa.

[TpriMeHEeHEe MOJISPOUAOB ISl U3YUCHUS MEXAHUUECCKUX HAMPSKEHUH.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie padomvl, RPAKMUKYM.

H3mepenune nokazaresns NpelOMIICHUs CTEKIIA.

HccnenoBanue 3aBHCHMOCTH (POKYCHOTO PACCTOSIHMS OT BEIIECTBA (HA
NPUMEPE JKUJIKHX JIUH3).

H3mepenne (pOKyCHOTO PACCTOSIHUS PACCEHBAIOLINX JIMH3.

[Tony4eHne n300paKeHHs B CHCTEME U3 TUIOCKOTO 3€PKaJia U JIMH3BI.

[TonyueHne n300pakeHNs B CHCTEME U3 ABYX JIUH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

HabGmronenne audpakuun, nHTEpPEpeHIMK U NOIIPU3aLii CBETA.

H3yueHue moyspu3alMd  CBETA, OTPAKEHHOTO OT  MOBEPXHOCTH
JOVBJIEKTPUKA.

H3yueHnue uHTEpPEPEHIINM JIA3EPHOTO U3ITyUEHUS HA JBYX LIEIISX.

HaOntonenue qucnepcu.

HaOmtonenue u uccnenoranue qupakiiuOHHOTO CIEKTPA.

H3mMepeHue ATMHBI CBETOBOM BOJIHBIL.

[TonyueHre  crmeKkTpa  M3JIy4YE€HUS  CBETOAMOJA  NpU  MOMOIIU
IU(PPAKIIUOHHON PEMIETKH.

Pasznesn 6. OCHOBBI ClIEHAJILHOW TEOPHUH OTHOCUTEIBLHOCTH.

['panuiibl  OPUMEHUMOCTH  Kjaccuueckoi  mexanuku. [locTynarsi
CMELMATBbHOM TEOPUH OTHOCUTEIBHOCTH.

[TpocTpaHCTBEHHO-BpeMeHHON wuHTEpBaj. [lpeoOpaszoBanust JlopeHna.
VYcnoBue NpuYMHHOCTH. OTHOCUTENIBHOCTH OJHOBPEMEHHOCTH. 3aMEUICHUE
BPEMEHHU U COKPALICHUE JAJTUHBI.

OHEPrusi U UMIYJIbC PEASTUBUCTCKOM YaCTUIBL.

CBsi3Bb Macchl C DSHEPrHEed W UMIYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI.
DHEPrust MOKOsl.

TexHuueckue yCTpoMCTBa M TEXHOJOTMUECKUE MPOLECCHI: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIH 3apSKCHHBIX YACTHIL.

YYeHUUECKUI IKCTIEPUMEHT, TAOOPATOPHBIE PAOOTHI, MPAKTUKYM.

OnpenerneHne HWMMITYJIbCA W SHEPIHMHA  PEISTUBUCTCKMX YacTul (MO
(otorpadusiM TPEKOB 3aPSHKEHHBIX YACTHUL] B MATHUTHOM TIOJIE ).

Paszpnen 7. KBanroBas ¢pusuka.



Tema 1. KopnycKyaapHo-601aHO80 OYAIUIM.

PaBHOBeCcHOE TEMIOBOE W3NyYeHUE (M3MydeHHE aOCOIIOTHO YEPHOTO
Tena). 3aKoH cMmelleHus Buna. ['unoTesa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUsl U UMITYJIbC (POTOHA.

dororpdexr. Ombitet A, I'. Cronerora. 3akoHbl (porodddekra.
VYpaeaenue DiiHmTeiina i porosrdpdexra. «KpacHas rpanuna» GporodPpdexra.

JlaBneHune cBeta (B YAaCTHOCTH, JAaBJICHHE CBETa HAa aOCOIOTHO
MOTJIONIAOIIYI0 W a0CONIFOTHO OTPAKAIOIIYI0 MOBEPXHOCTh). Onbitel [1. H.
JleGenera.

BousiHoBBIE cBOiCTBA YacThL. BoHel e bpoitid. JlnnHa BostHbL e bpoiing
W pa3Mepbl O0JNACTH JIOKAIM3AaUMK ABWXKYIICHCS 4YacTUlbl. KoprmycKyJspHO-
BOJIHOBOM yanu3Mm. J{udpakums 31€KTPOHOB HA KpUCTAIIIAX.

Crenuuka U3MEPEHUI B MHAKPOMUPE. CooTHOIEHUS
HeonpeaenénHoctel [ elizendepra.

TeXHUYECKNE YCTPOHCTBA U TEXHOJOTMUYECKUE MPOLECCHI: CIEKTPOMETP,
(doTodeMEHT, (HOTOOATUMK, TYHHEJIBHBIA MHKPOCKOTN, COJHEYHas Oarapes,
CBETOAMOL.

Hemoncmpauuu.

DoTOo3PPEKT HA YCTAHOBKE C IMHKOBOM MJIACTHHOM.

Hccnenopanue 3ak0HOB BHEIIHETO (oTod(hPekTa.

HccnenoBanue 3aBUCMMOCTM  COMPOTUBIICHMS  MOJYIPOBOJAHUKOB  OT
OCBCIIEHHOCTH.

CeeToamon.

Conneunas Oarapes.

Yuenuueckuii sxcnepumenm, n1adbopamoprvie pabomvt, NPAKMUKYM.

Hccenenosanue Gporope3ncropa.

Hzmepenune nocrosHHoi [lnanka Ha ocHOBe uccaeaoBanus Gorodddexra.

HccnenoBanue 3aBUCMMOCTH  CHJIBI  TOKAa 4Y€pe3  CBETOAMOA  OT
HaNPSDKCHUS.

Tema 2. @usuka amoma.

ONBITEI MO UCCIENOBAHUIO CTPOEHU aroMa. [lmaneTapHas Moaens aroma
Pesepdopna.

[locrynarel Bopa. Usnyuenune m mornomeHue (POTOHOB MPU MEPEXOAC
aroMa C OHOTO YPOBHS SJHEPTUU HA APYTOM.

Buael ciektpoB. CHEKTp yPOBHEN SHEPIHH aTOMA BOAOPOIA.

CIIOHTaHHOE U BBIHYKACHHOE M3JIyYeHHE cBeTa. Jlasep.

TeXHUYECKNE YCTPOMCTBA M TEXHOJIOTMUYECKHUE MPOLIECCHI: CIEKTPATbHBIN
aHaJIA3 (CIEKTPOCKOI ), T1a3€P, KBAHTOBBII KOMITBEOTED.

Hemoncmpauuu.

Mogpenb onbita Pezepdopaa.

HaGnroneHne muHeRvYaThiX CEKTPOB.

YCTpoicTBO U AEHCTBUE CYETUMKA MOHU3UPYIOIIUX YACTHLI.

Onpenenenue JUIMHBI BOJIHBI JTA3€PHOTO U3TYUYCHUS.

Yuenuueckuii sxcnepumenm, n1adbopamoprvie pabomvt, NPAKMUKYM.

HaGnroneHne muHeRyaToro cnexkTpa.

HccnenoBanue CrnekTpa pas3pekKeHHOrO  arOMapHOro  BOAOpPOAA M
W3MEpPEHNE MOCTOSHHON Puadepra.

Tema 3. usuka amomHo20 A0Pa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas mozaens siapa I'eitzenOepra—HBanenko. 3apsn sapa. MaccoBoe
yucio sapa. U3otormsl.



PammoaktrBHOCTE. Alb(pa-pacnan. DIEKTPOHHBIA W MO3UTPOHHBIN OeTa-
pacmaa. ['amma-u3nydyeHue.

3aKOH paJMOAKTUBHOTO pacnajna. PanvoakTHBHBIE M30TOINBI B MPUPOLE.
CBOMCTBAa HOHU3HUPYIOLIETO U3IIyYCHUs. BiMsHre paaMOaKTUBHOCTH HA YKUBBIC
opranu3mbl. EctecTBeHHbIH POoH n3nyueHus. JJozumerpus.

OHeprus CBA3M HYKJIOHOB B siape. S aepHbie cuibl. JleekT Macchl sapa.

SnepHeie peakuuu. JleieHUE U CUHTE3 sACp. SAEpHBIE PEAKTOPSI.
[TpoOneMbl ynpaBisieMOro TEPMOSACPHOTO CHHTE3A. DKOJOTMYECKHAE ACTIEKTHI
PA3BUTHS SIACPHON SHEPTETUKH.

MeToapl perucTpaly U UCCIEAOBAHMS DJIEMEHTAPHBIX YACTHIL.

DOYHIAMEHTAIIbHBIE B3aMMOJCHCTBHs. BapuOHBI, ME30HBI W JICMITOHBI.
[IpencraBnenue o CranpaptHoit Mmoaenu. KBapk-riiroOHHast MOAEb aAPOHOB.

duszuka 3a npeaenamu CtasaaptHoil Mojenu. TEMHas marepus U TEMHas
SHEPIHUsl.

EnnHCcTBO (M3HYECKOi KapTUHBI MUAPA.

TeXHUYECKUE YCTPOMCTBA M TEXHOJOIMYECKME NPOLECCHL. TO3UMETP,
Kamepa BHIIbCOHA, SANEpHBIA PEaKTOp, TEPMOSACPHBIA PEAKTOP, ATOMHAs
Oom0a, MarHUTHO-PE30HAHCHAS TOMOTpadusl.

Yuenuueckuii sxcnepumenm, n1adbopamoprivie pabomvt, NPAKMUKYM.

HccenenoBanue TpekoB 4acTull (MO TOTOBBIM (OoTOrpadusm).

HccenenoBanue paanoakTHBHOTO (POHA ¢ MCIOJB30BAHUEM JO3UMETPA.

Hzyuenne nornomenus 6eTa-4acTul aIIlOMUHHEM.

Pa3zpnen 8. DjieMeHTBI aCTPOHOMHUH H ACTPOPUUKH.

Jranbl pa3BUTUS aCTPOHOMUHU. [IpHKIAZHOE W  MHMPOBO33PEHUYECKOE
3HQUEHUE ACTPOHOMHUHU. [IPUMEHMMOCTH 3aKOHOB (M3HKM i1 OOBICHCHUS
OPUPOJIBI KOCMHYECKUX OOBEKTOB.

MeTtoapl aCTPOHOMUYECKMX HCCaea0BaHUN. COBPEMEHHBIE ONTHYECKHUE
TEJECKOIIbI, PAAUOTENIECKOIIBI, BHEATMOC(EPHAS ACTPOHOMHUSI.

Bua 3Bé3anoro HeGa. Co3Be3mus, SpKUE 3BE3BI, TUIAHETHI, UX BHIUMOE
JIBWDKEHUE.

ConHedHas cucrema.

Comnnue. ConHevynas akTUBHOCTb. McTOUHMK dHEprun COoHLA U 3BE3 .

3BE3/1bI, MX OCHOBHBIC XapaKkTEPUCTUKH. JlMarpamMmma «CHEKTPaIbHBINA
KJIACC — CBETUMOCTBY». 3BE3JBI ITIABHOM MOCIEAOBATEIBHOCTU. 3aBUCUMOCTD
«Macca — CBETUMOCTBY JUIS 3BE3] MIABHOM MOCIEA0BATEIBHOCTU. BHYTpeHHEE
cTpoeHue 3BE31. COBPEMEHHBIE NPEACTABICHUS O MIPOUCXOKACHUHN U SBOJIIOLIMH
ConHua ¥ 3B€34. OTansl KU3HA 3BE3N.

Mneunsiid [Iyte — Hawma ['anaktuka. [lomoxxenue m nemwkenue CoJHLIA B
lNanaktvke. Tunsl ranakTuk. PagporanakTkd W KBasapel. UEpHBIE ABIPHI B
SAIpax ranaKTUK.

Bceenennas. Pacmmpenne Bceenennoit. 3axkon XaO0na. PaszOeranme
rajakTuk. Teopus bompmoro B3peiBa. PENMKTOBOE U3ITyUYEHHE.

MacmrabHas ctpyktypa BeenenHoiil. Meraranaktuka.

Hepeménneie mpoOneMbl aCTpPOHOMUH.

Yuenuueckue naonwoenua.

HaGmronennss  3BE3aHOrO  HebAa  HEBOOPY)KEHHBIM  [NIA30M  C
MCITOJIb30BAHUEM KOMITBEOTEPHBIX MPUIOKEHUHN JUIS ONPEACIICHUS TOJIOKEHUS
HEOECHBIX OOBEKTOB HA KOHKPETHYHO JaTy. OCHOBHBIE CO3Be31ust CEBEPHOIO
MOJIyLIAPHsL U APKUE 3BE3MBI.

HaGmronennss B teneckon JIyHbI, TUIAHET, TYMAHHOCTEH M 3BE3HBIX
CKOIUICHUH.



DU3HYeCKUil IPAKTHKYM.

CrocoObl  M3MepeHus: (PU3MUECKUX BEIMYMH C  WCHOJB30BAHUEM
AQHAJIOTOBBIX M LHU(PPOBBIX HW3MEPHUTEIBHBIX NPUOOPOB M KOMIBIOTEPHBIX
JATYAKOBBIX ~ CHCTEM. AOCONIOTHBIE W  OTHOCHTENIbHBIE MOTPEIIHOCTH
U3MepeHnil puandecknx BenuurH. OLEHKA TPaHUL] MOTPEMIHOCTEH.

IIpoBeneHne KOCBEHHBIX W3MEPEHHMM, WCCIACAOBAHUNA 3aBUCUMOCTEN
(pU3AYECKUX BEIMYMH, TPOBEPKA MPEMIOKEHHBIX TUnoTe3 (BeIOOp M3 paloT,
OMMCAHHBIX B TEMATMYECKMX paszfenax «YYCHMYECKHMH O3KCIEPUMEHT,
1a00opaTopHbIE padOTHL, TPAKTHKYM) ).

O6001aro1Iee NOBTOPEHHE.

OO0o0O1eHneE W CHCTEMaTu3auus  COACP)KaHWs — Pa3dciioB  Kypca
«MexaHukay, «MouekysipHas ¢uznka 51 TEPMOANHAMUKAY,
«OnekrpoauHamukay, «Konedbanus u BOIHBDY, « OCHOBBI CIELUAILHOW TEOPUU
OTHOCUTENbHOCTHY», «KBanTOBass (u3uka», «ONEMEHTBI ACTPOHOMHH U
acTpoPU3uKmy.

Pone (u3vkm w acTpOHOMHUM B SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLMAJIBHOW M 3TUYECKOH cQepax NEATEIBHOCTH YEJIOBEKA, POJIb U MECTO
(U3MKKM M ACTPOHOMMHM B COBPEMEHHOH HAy4YHOH KapTUHE MHpA, 3HAYEHHE
OMUCATENIbHON, CHUCTEMAaTU3UPYIOLICH, OOBSICHUTECILHOH M MPOTHOCTHYECKOM
(GyHKUMA (Pru3ndecKoil TeopuH, posib (PU3MUYECKON Teopun B (POPMHUPOBAHUH
NPEICTABICHUA O (PU3MYECKOH KapTHHE MHPA, MECTO (PU3NYECCKOW KApPTHHBI
Mupa B OOLIEM POy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPENCTABICHHUHA O
PUPOJE.

MexnpeamMeTrHble CBS3H.

HM3yuenne Kkypca ¢usumku yroyOnéHHoro ypoBHs B 11 knacce
OCYLIECTBISIETCA € YYETOM COACPXKATENBHBIX MEXKIIPEAMETHBIX CBA3CH C
KypCaMy MaTEMATUKH, OUOJIOTAN, XUMHUH, reorpaduu U TEXHOIOTHH.

Mejcnpeomemnsie ROHAMUA, CEA3AHHbIE C U3YUEHUEM Memo006
HAYYHO20 NO3HAHUA: SIBICHUE, HAy4yHbIA (QakT, Trunore3a, (uanyeckas
BEJIMUMHA, 3aKOH, TEOpus, HAOMIOAEHHUE, OKCIEPUMEHT, MOJCIUPOBAHKE,
MOJEb, M3MEPEHHUE, MOTPEHIHOCTH W3MEPEHUI, W3MEPHUTENbHbIE MNPUOOPHL,
nudposas JadopaTopusi.

Mamemamuka: pelICHUE CUCTEMBI YPaBHEHMH. TpPUTOHOMETpUYECKUE
(yHKLIMH: CHHYC, KOCHHYC, TaHTEHC, KOTaHI€HC, OCHOBHO€
TPUTOHOMETPUYECKOE TOXKAECCTBO. BEKTOPHI M MX MPOEKIMKA HA OCH KOOPIMHAT,
ClIOKeHHE BEKTOpoB. [Ipow3BoaHble 3rmeMeHTapHbIX (QyHKUmid. [lpu3Haku
noa00us TPEYroJIbHUKOB, ONPEICICHHAE IJIOMAAN TUIOCKUX (uryp u o0béma
TE.

Buonozua: >nexTpyuuecKue SBICHUS B KMBOM NPUPOJE, KOJICOATEBHBIE
JBVDKEHUS B JKMBOM NOPUPOAE, SKOJIOTMYECKME PUCKM MPH NPOU3BOACTBE
ANEKTPOSHEPIUH, JJIEKTPOMATHUTHOE 3arps3HEHHUE OKPYKAIOLIEH  CPEMIbL,
VJIBTPA3BYKOBass AMArHOCTUKA B MEIULMHE, ONTHYECKUE SBICHUS B >KUBOM
NPUPOJE.

Xumua: CTPOCHHUE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAss CTPYKTypa
TBEPABIX TEJ, MEXaHWU3Mbl OOPa30BaHMs KPUCTAUIMYECCKOW  PEIIETKH,
CIIEKTPAJIBHBIA aHAIN3.

T'eocpagpua. marnuTHble TONIOCA 3EMIIM, 3aJI€KM MArHUTHBIX PYI,
(oTOCHEMKA 36MHOM MTOBEPXHOCTH, ceiicMorpad.

Texnonocua. NPUMEHEHHWE IOCTOSHHBIX MArHUTOB, JJEKTPOMArHUTOB,
ANEKTPOABUIATEND SIKOOH, FrEHEPATOP MEPEMEHHOIO TOKA, MHAYKIIMOHHAS NIEYb,
JIMHUM  DJIEKTPOIEpEay, dJIEKTPOABMUIareib, paaap, pPaaruoOnpUEMHUK,



TENEBU30p, aHTeHHa, TenegoH, CBU-meub, ynbTpa3ByKkoBas AMATHOCTUKA B
TEXHHUKE, MPOCKUMOHHBIN anmapar, BOJIOKOHHAs ONTWKA, COJIHEYHas Oarapes,
CIIYTHUKOBBIE IPUEMHHUKH, AI€pHAs JHEPIETUKA U DKOJIOTMUYECKHE aCEKThI €€
Pa3BUTHA.



NMAAHNPYEMBIE PE3YJ/IbTATblI OCBOEHWA TMPOITPAMMBI 110
PUN3VNKE HA YPOBHE CPEOHEIO OBLUEIO
OBPA3OBAHNANNYHOCTHbBIE PE3YJIbTATHI

JIMYHOCTHBbIE PE3Y/IbTATHI

JINUHOCTHbIE pe3ynbTaTbl OCBOEHUS yyebHOro npeamera «®duU3nKa»
OO/DKHbI  OTpaXkaTb ~ FOTOBHOCTb M CMOCOOHOCTb  0OYy4aroLLMXCA
PYKOBOACTBOBATbCA  CHOPMUPOBAHHON BHYTPEHHEN MNO3UUMEN  NIMYHOCTY,
CUCTEMOW LIEHHOCTHbIX OPUEHTALMI, MO3UTMBHLIX BHYTPEHHUX YOEXAEHWN,
COOTBETCTBYIOLWMNX  TPAAMLUMOHHBIM  LIEHHOCTAM  POCCUIACKOTO  06LLECTBa,
paclUMpPEHME >KM3HEHHOrO OMblTa W ONblTa [eATeNbHOCTU B npouecce
peasim3aunm OCHOBHbLIX HanpaBfeHUA BOCNUTATENbHON AeATeNbHOCTW, B TOM
yuncne B YacCTu:
rpaXxAaHCKOro BOCMUTaHWUA:

e  C(hOPMUPOBAHHOCTb FPaXKAAHCKON MNO3MUMM  0By4aroLlerocs  Kak

aKTMBHOIO 1 OTBETCTBEHHOIO Y/IeHa POCCUMCKOI0 00LLECTBa;

* MPUHATUE TPAAMLUMOHHBLIX O6LLEYe/IOBEHECKUX TYMaHUCTUYECKUX W
[AEMOKPaTUYECKNX LIEHHOCTE;

e TOTOBHOCTb BECTM COBMECTHYH [esiTeNlbHOCTb B  WHTepecax
rpaxgaHckoro o6LlecTBa, Yy4yacTBOBaTb B CamMOynpaB/leHUW B
06pasoBaTe/ibHON OpraHn3aumu;

* YMeHMe B3aMMOMENCTBOBaTb C COUMaIbHbIMW ~ MHCTUTYTaMU B
COOTBETCTBUM C X (DYHKLUMAMM N HA3HAYEHUEM;

* TOTOBHOCTb K F'YMaHUTapHOW M BOMIOHTEPCKOI AeATeNIbHOCTM.

NaTPMOTNYECKOro BOCMUTaHNS:

e C(hOPMMPOBAHHOCTb  POCCUMCKON  TFPaXAaHCKON  UAEHTUYHOCTH,
naTpuoTn3Ma;

* LEHHOCTHOE  OTHOWEHME K  TOCYAapCTBEHHbIM  CMMBO/AM,
AOCTVKEHMSIM POCCUINCKMX YYEHBIX B 06/1aCTN (DU3NKM M TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCMUTAHUA:

* C(hOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWS, 3TUYECKOr0 NOBEAEHNS;

e CMOCOOHOCTb OLEHMBATb CUTyauuio W MNPUHMMATb  OCO3HaHHbIE
PELLEHNS, OPWEHTMPYSACb Ha MOpPa/ibHO-HPABCTBEHHbIE HOPMbI U
LLEHHOCTK, B TOM YuMC/ie B AeATENIbHOCTU YYEHOTO;

* 0CO3HaHWe IMYHOr 0 BK/aja B NOCTPOEHNE YCTOMUMBOIO ByayLLEro.

3CTeTNYeCKOro BOCNuUTaHuS:

e 3CTETUYECKOE OTHOLUEHME K MMpY, BK/OYas 3CTETUKY HAy4HOro
TBOPYECTBa, NPUCYLLEro (IM3NYECKOW HayKe.

TPYA0BOro BOCNUTAHWUA:

* VHTEpec K pas/nyHbIM ctepam NPO(eccMoHalbHON AeATeNbHOCTH, B
TOM 4MCNe CBSI3aHHbIM C (DU3MKOM N TEXHWMKON, YMeHWe coBepLuUaTb
OCO3HaHHbIA  Bbl6Op  Oyaywle npodgeccun U peasm3oBbIBaTH
COOCTBEHHbIE YXXM3HEHHbIE M1aHbI;

* TOTOBHOCTb W CMNOCOBGHOCTbL K 06pa3oBaHMIO M CcaM0o06pa3oBaHUIO B
06/1aCTV PU3NKN Ha NPOTAXKEHNUM BCEIA XKN3HMW.

3KOI0TMYECKOro BOCMUTAHUA:

* C(hOpMMPOBAHHOCTb 3K0NOrMYeCKOiA Ky/bTypbl, 0CO3HaHue
rnobasbHOro Xxapakrepa 3K00rMyeckmx npobnem;

* TM/aHMpPOBaHNe U OCYLLECTBNEHNE [ENCTBUI B OKpYXKatoLien cpeae Ha
OCHOBE 3HaHUA LieN1en YCTONUYMBOro pa3BMTUSA YEN0BEYECTBa,;



pacIiMpPeHre ONbITa AEATEIBHOCTHA SKOJIOTMYECKON HAMTPABICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HaHUH MO (PUBHKKE.

HEHHOCTH HAYYIHOI'0 IIO3HAHHSA:

c()OPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO pa3BUTHsl (PU3UUECKON HAYKH;

OCO3HAHUE LIEHHOCTU HAYYHOW JESATEIIbHOCTH, FTOTOBHOCTh B MPOLIECCE
U3y4YeHHS (PU3MKU OCYIIECTBIISATH MPOEKTHYK) M HCCIIEI0BATEIBCKYIO
JESITENbHOCTh MHAUBUTYJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YUeOHBIC 1CiiCTBUS
ba3oBbie Jjornueckue aelicTBUA:

CaMOCTOSITENIbHO  (POPMYJIMPOBATh W AKTyaJIM3UPOBaTh MPOOIIEMY,
paccMaTprBaTh €€ BCECTOPOHHE,

OMPEAENATh ENHA ICATCIbHOCTH, 3a7aBaTh NapaMETPbl U KPUTEPUU UX
JOCTH)KCHUS,

BBISIBJIAITh 3aKOHOMEPHOCTH M TPOTUBOPEUMS B PacCMaTPUBAEMBIX
(UBUYECKUX SBJICHUSX,

paspabarbiBaTh IUTAH PEIICHHUS NTPOOJEMbI C Y4Y€TOM aHajau3a
UM EIOIIMXCS MAaTEPHATBHBIX U HEMATEPUAITbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh, OIICHUBATH COOTBETCTBUE
PE3YABTATOB LENSAM, OLEHUBATh PUCKH MOCIICACTBUI IEATENBHOCTH;
KOOPJMHUPOBATh M BBIMOJHATH PabOTy B YCJIOBHUSIX PEANBHOIO,
BUPTYaAJIbHOIO 1 KOMOMHUPOBAHHOIO B3aUMOICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIILJIEHUE TPU PEUICHUU SKM3HEHHBIX
npoosem.

ba3oBbie uccieaoBaTeIbCKHe AeHCTBUS .

BIAJACTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMU TOHSATHSMU W
MeTonaMu (PU3AYECKON HAYKH,

BIQJACTh HABbIKAMM  yYEOHO-UCCIICAOBATEILCKOH M MPOCKTHOM
JEATENBHOCTA B 00JaCTH (PM3HMKHM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY TMOMCKY METOJOB PELICHHS 3a1ad (PU3NUECKOro
COJIEPKAHUSL, MPUMEHEHUIO PA3JIMYHBIX METOJOB MMO3HAHUS,

BIAJACTh BUJAMM JEATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHMS, €ro
WHTEPIPETALMNA, NPEOOPA3OBAHAI0 W NPUMECHECHHUIO B Pa3IMYHBIX
y4€OHBIX CUTYalHsX, B TOM YHUCIIE PH CO3JAHUH YUEOHBIX MPOCKTOB B
obnactu (pu3MKwy;

BBISIBJISITh PUYAHHO-CIICACTBEHHBIE CBSI3W M aKTyAIM3UPOBATh 3a1a4y,
BBIIBUTATh THIOTE3y €€ PpEUICHMs, HAXOAWThb AapPryMEHThl Jis
JIOKA3aTeNIbCTBA CBOMX  YTBEPKICHWH, 3a1aBaTh NApaMeTpel W
KPUTEPUHU PELLICHUS,

AHAIM3MPOBATH TOJIYYCHHBIE B XOJI€ PEUICHHS 3aaudl PE3YJIbTATHL,
KPUTUYECKH  OLECHUBAaTh WX  JOCTOBEPHOCTb, MPOTHO3WPOBATH
WU3MCHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 33Ja4Md B 0Opa30BaTEIbHOMN
JESATEIBHOCTH, B TOM YMCJIC TPHA N3YUYCHHH (DU3HKHY;

JaBaTh OLEHKY HOBBIM CUTYALUsIM, OLICHUBATh NPUOOPETEHHBIH OIBIT,
YMETh MEPEHOCUTh 3HAHUS MO (U3UKE B MPAKTHYECKYIO 001acTh
YKU3HEEATEIbHOCTH,

YMETh HHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTEM;



BBIJIBUTATh HOBBIE WIEH, NpeylaraTb OPUTMHAIBHBIE TOAXOABI W
peLIEHUS;
CTaBUTh NPOOJEMBI M 337a4d, JOMYCKAKOLIUME AJIbTCPHATHBHBIC
pELICHUS.

Pabora ¢ nunpopmanueii:

BIQJACTh  HABBIKAMM  MOJIyueHUss  MHpopMaumm  (PU3MUECKOro
COJNEP)KAaHUST W3 KMCTOYHMKOB PAa3HBIX THIIOB, CaMOCTOSITENBHO
OCYILECTBIATh MOUCK, AHAIN3, CUCTEMATH3ALUMI0 M HMHTEPNPETALMIO
WH(}OpPMALMK PA3ITMYHBIX BUAOB U (POPM MPEIACTABICHUS,

OLICHUBATh JOCTOBEPHOCTH HHPOPMALINH;

UCMOJIb30BaTh CPEACTBA MH(MOPMALMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTMA B PEIICHAW KOTHUTHBHBIX, KOMMYHWKATUBHBIX W
OPraHM3alMOHHBIX 337a4 C COOJIFOICHUEM TPEOOBAHUNA 3PrOHOMUKH,
TEXHUKN O€30MaCHOCTH, TMTUMEHBI, PECYPCOCOEPEIKEHUS, MPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€30MaCHOCTH;

CO3AaBaTh TEKCTHI (PU3NUYECKOTO COACPIKAHUS B PA3IMUYHBIX popMaTax ¢
y4€TOM Ha3HayeHWs MHQOPMAUMU W LEICBOW ayAUTOPHH, BBIOMpPAs
ONTUMAIBHYIO (POPMY IPEACTABICHAS U BU3YATH3ALHH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIE Y4eOHbIC AeHCTBHS:

OCYIIECTBIATh OOMICHME Ha YpOoKaX (HU3MKM W BO BHEYPOYHOH
JESATENBHOCTH,

pacro3HaBaTh MPEANOCHUIKA KOH(QIMKTHBIX CHTYallMid M CMSAr4arh
KOH(DJIMKTBI,

Pa3BEPHYTO W JIOTMYHO HM3JIaraTb CBOK TOYKY 3PEHHUS €
MCIOJIb30BAHUEM SI3BIKOBBIX CPE/CTB,;

NOHMMATh M  WCIOJB30BaTh  NPEUMYIIECTBA  KOMAaHIHOW W
VHIUBUAYAIBHON paboTHI,

BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBHI € Y4YETOM
OOLIMX UHTEPECOB M BO3MOKHOCTEH KAKIOTO YeHA KOJIIICKTHBA,
OPUHUMATh L€ COBMECTHOM JACATENBHOCTH, OPraHW30BBIBATH W
KOOPAMHUPOBATh JEHCTBUS MO €€ MOCTWKEHUIO. COCTaBJIATH IJIaH
JEUCTBUMA, PaACIPENETATE POIA € YYETOM MHEHHWN YYaCTHHUKOB,
00Cy>KIaTh Pe3yJIbTaThl COBMECTHOW PabOTHI;

OLICHMBATh KAY€CTBO CBOETO BKJIAJA W KAXKAOI0 YYaCTHHKA KOMaHIbl B
oOIMiA pe3ysIbTaT no pa3padOTaHHBIM KPUTEPHSIM,

npeiaratb HOBBIE MPOCKTHI, OLEHUBATh WJAEH C MO3WLIUH HOBU3HHBI,
OPUTHHAJIBHOCTH, TPAKTHYECKOH 3HAUMMOCTH,

OCYIIECTBIATh MO3UTHBHOE CTPATETMYECKOE MOBEACHUE B Pa3IMYHBIX
CUTyauusix, TMpOSBISATH TBOPYECTBO W BOOOpakeHHWE,  OBITh
VHULUATHBHBIM.

PeryasiTuBHbIE YHUBEpCA/IbHbIE YyYeOHbIE JeiicTBUS
Camoopranu3anus:

CaMOCTOSTEIILHO OCYIIECTBIIATL ITO3HABATEIILHYIO [IEATECIBHOCTL B
obnacth (PU3MKKM W ACTPOHOMMH, BBISBISATH NPOOJIEMBI, CTABUTH W
(opMynMpPOBaTh COOCTBEHHBIC 3a/1a4H,

CAMOCTOSITEJIBHO ~ COCTAaBIIATH  INIAH  PEIICHUS  PAcYETHBIX U
KAQUECTBEHHBIX 33]a4, IJAH BBINOJHEHHUS NPAKTHYECKOH pPadoThl ¢
YU4ETOM UMEKIIMXCI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH W
[IPEANIOYTECHHUH,

JTaBaTh OLICHKY HOBBIM CHUTYaLlUsM;



paclupsTh paMKd Y4eOHOro MpEeAMETa HA OCHOBE  JIMYHBIX
[IPEANIOYTECHNH,

JIeNlaTh OCO3HAHHBIA BBIOOP, APryMEHTHPOBATh €ro, Oparh Ha ceds
OTBETCTBEHHOCTb 34 PELICHHUE,

OLICHUBATh MPHOOPETEHHBIN OMBIT,

CrocoOCTBOBATh (DOPMUPOBAHUIO M MPOSIBIICHUIO 3PYIULMHA B 00JIaCTH
(PM3KKH, MOCTOSIHHO TMOBBIIIATE CBOW 00PA30BATEIbHBIA U KyJIBTYPHBIA
YPOBEHB.

CaMOKOHTPOJIb, 3MOIMOHAIbHBII HHTEJJICKT:

JlaBaTb OLIEHKY HOBBIM CHUTyalUsAM, BHOCHTH KOPPEKTHUBBI B
JEATENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIBTATOB LIEIAM,

BJIAJIETh HABBIKAMH T[O3HABATENBHOW pE(IEKCHA KaK OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUA U MBICIIUTEIIBHBIX MIPOL[ECCOB, UX PE3YJIBTATOB
A OCHOBAHU,

UCIOJIB30BaTh NPUEMBI pPeIEKCUM IJI OLEHKH CUTyalluu, BbhIOOpa
BEPHOI'O PELICHUS,

YMETh OL[EHUBATh PUCKH W CBOEBPEMEHHO NMPUHUMATH PELICHUSA MO0 UX
CHUKECHUIO,

MPUHAMAThL MOTUBBI U apTyYMEHTHI JPYTUX MPH aHAIUA3E PE3YJIBTATOB
JIEATEIILHOCTH,

MPUHUMATh C€0s1, MOHUMAsl CBOM HEJTOCTAaTKU U JOCTOMHCTBA,
MPUHAMAThL MOTUBBI U apryYMEHTHI JAPYIUX NP aHAJIA3E PE3YJIBTATOB
JIEATEIILHOCTH,

MPU3HABATH CBOE MPABO U MPABO APYTHX HA OITUOKH.

B mporiecce 1oCTHKEHUST TUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI TIO
dusuke s YpOBHA CpeaHero oOmiero oOpa3oBaHus y  OOyYaromIuxcs
COBEPIICHCTBYETCS ~ SMOIMOHAJbHBIA ~ WMHTE/UICKT,  TPEAnoJiararoiimii
c(hOPMHUPOBAHHOCT:

CaMOCO3HAHMs, BKIIFOYAKOLIETO  CIMIOCOOHOCTh  TMOHMMAThb  CBOE
SMOLMOHAIBHOE  COCTOSIHUE, BUACTh  HAMPABICHUS  Pa3BUTHS
COOCTBEHHOW SMOLMOHAIBHOM Cepbl, ObITh YBEPEHHBIM B CE0€;
CaMOpPETYJIMPOBAHMS,  BKIIFOYAKOIIETO  CAMOKOHTPOJIb,  YMEHHUE
OPUHAMATh OTBETCTBEHHOCTh 34 CBOE TMOBEACHHE, CIIOCOOHOCTH
aJaNTUPOBATECA K SMOLMOHAJIBHBIM HW3MEHCHUSIM W TPOSBISTH
TMOKOCTB, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBALIAM, BKJIIOYAIOIIEH CTPEMJICHHUE K IOCTHIKEHHIO
LEIH W YCIEXY, ONTUMHU3M, MHUIMATUBHOCTb, YMEHHUE NECHCTBOBATSH,
HUCXOJI U3 CBOMX BO3MOXKHOCTEH,

SMIATUH, BKJIKYAOIMIEH CHOCOOHOCTh TMOHMMATh 3MOLMOHAIBHOE
COCTOSIHUE JPYTUX, YYUTHIBATh €ro MPU OCYIIECTBICHHM OOLICHWUS,
CIOCOOHOCTh K COYYBCTBHIO M CONEPEIKUBAHUIO,

COLIMATIbHBIX HABBIKOB, BKJIIOYAKOIMIAX CHOCOOHOCTh BBICTPAUBATh
OTHOILCHUSI C OPYTHMH JIFOABMH, 3a00TUTBCS, MPOSIBIISITH MHTEPEC U
paspeniarb KOH(JIUKTHI.

[TPEAMETHGBIE PE3VYJIBTATHI

K koHy oOyuenust B 10 kaacce npeaMETHBIE PE3YJIBTATHI HA YIIIyOJIEHHOM
YPOBHE JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y 00YYArOIIKAXCS YMEHUH:



NOHMMATh pOJib (PHU3MKKM B SKOHOMHYECKOH, TEXHOJOTMYECKOM,
AKOJIOTMYECKOH, COLMAIBHOM W 3THYECKON cdepax AesATENbHOCTH
YeJIOBEKA, POJb U MECTO (PM3MKKA B COBPEMEHHOM HAy4YHOU KapTHHE
MHpa, 3HAYECHUE OTMCATENILHOM, CUCTEMATU3HUPYIOLLEH,
OOBSICHUTENIbHON W MPOTHOCTUYECKON QYHKIMIA (PU3HUECKON Teoprun —
MEXAHWKH, MOJCKYJIIpHOH (PHU3MKM W  TEPMOAUHAMHUKH, POJIb
(¢uznueckoil Teoprn B (POPMHUPOBAHUM NPEACTABICHUNA O (PU3HMUECKON
KapTUHE MUPA;

pa3nuuaTh YCIOBUS MPUMEHUMOCTH MOJENICH (PU3NYECKUX TeNn W
POLECCOB (SIBIICHWH): MHEpUMAIbHAs CHCTEMA OTCUETa, aOCOIFOTHO
TBEPAOE TEJNO, MarepuajbHas TOYKA, PABHOYCKOPEHHOE JBWKEHUE,
CBOOOJIHOE TajeHWe, aOCOMOTHO ympyras aedopmaiius, adCOJHOTHO
ynpyroe W aOCOJIFOTHO HEYNPYroe CTOJIKHOBEHHS, MOJACIW Tas3a,
JKUAKOCTH M TBEPAOrO (KPUCTAUIMYECKOTO) TeNa, WACAIbHBIN Tas,
TOYEYHBIN 3apsa, OTHOPOJAHOE DIIEKTPUYECKOE MOJIE,

pa3nuuaTh yCJIOBUs (TPaHMIBL, 00JIACTH) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, TOHMMATh BCEOOIIMI XapakTep (PyHIaMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTIOJIB30BAHUS YaCTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBACHATH MEXAHWYECKUE MPOLECCHl U SIBICHHS,
UCIIONB3Ys.  OCHOBHBIE  TIOJIOKEHMST M 3aKOHBl  MEXaHHUKHU
(OTHOCHTENBHOCTh MEXAHWYECKOTO ABWKCHHUS, (POPMYJIbl KHHEMATUKA
PaBHOYCKOPEHHOTO  JBHKEHUS, mpeoOpaszoBaHus [amunes  ans
CKOpPOCTM M NepeMelIeHus, 3aKkoHbl  HbproToHa,  IpUHOHAN
OTHOCUTEJNIBHOCTH ['ayviies, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHBI
COXPAHEHHUS UMITYJIbCA U MEXAHWYECKONH SHEPTUM, CBSI3b pabOThl CHJIBI
C U3MEHEHUEM MEXAHUYECKON DHEPIUH, YCIOBUS PABHOBECHUS TBEPIOIO
T€na), IPA 3TOM HCIOJIb30BaTh MATEMATUYECKOE BBIPAKEHUE 3AKOHOB,
YVKa3blBaTh  YCJIOBHS  NPUMEHUMOCTH  (PU3MYECKHX  3aKOHOB:
npeoOpa3oBanuii ["ajmuiesi, BTOPOro W TpeThero 3akoHoB HbroToHA,
3aKOHOB COXPaHEHHs HUMIYJIBCA W MEXaHWUYECKON HHEPruM, 3aKoHa
BCEMUPHOT'O TATOTCHUS,

AHAIM3UPOBATh W OOBSICHATH TEIUIOBBIC MPOLECCHl W SIBJICHHS,
UCIIONB3Ys. OCHOBHbIE TONIokeHWss MKT W 3aKOoHBI MOJEKYISAPHOI
(GU3MKM W TEPMOAMHAMUKM (CBS3b JABJICHUS HICAIBHOIO rasza co
CpeIHEW  KMHETUYECKOM  DHEPrueM  TEIJIOBOIO  IBIDKCHUA U
KOHLICHTpalMeEl €ro MOJIEKYJ, CBSA3b TEMIEpPaTypbl BEIIECTBA CO
CpeaHEN KHHETHYECKOW DHEPIrHEHl TEIUIOBOTO ABIKEHHUS €r0 4YacTHIL,
CB3b JABJIEHHs HICAILHOIO rasa ¢ KOHLIEHTpaLUedl MOJIEKYJI U €ro
TeMIeparypoii, ypaBaeuue Menaeneesa—Kianeipona, nepBblii 3aKOH
TEPMOJMHAMMKY, 3aKOH COXPAHEHUSI SHEPTUU B TEIUIOBBIX MPOLIECCAX ),
IpX  3TOM UCIIOJB30BaTh MAaTEMaTHYECKOE BBIPAKEHHE 3aKOHOB,
VKa3blBaThb YCIIOBHS NPUMEHUMOCTH ypaBHEHHUs MeHaeneeBa—
Knaneiipona;

AHATM3UPOBATh W OOBSACHATH DJEKTPHUECKHEC SIBJICHHUS, WCIOJIB3YS
OCHOBHBIC  TOJOXEHHS M  3aKOHBl  JJIEKTPOJUHAMHMKHM  (3aKOH
COXPaHEHM DIECKTPUUECKOTO 3apsaaa, 3aKoH KynoHa, MOTEHIMATIbLHOCTh
AIEKTPOCTATHYECKOTO MMOJIA, MPUHLIMIT CYIEPIO3ULUN IIEKTPUIECKUX
ITOJIEH, MPU 3TOM YKa3blBas yCIIOBUsS MPUMEHUMOCTH 3aKoHa KyioHa, a
TaKKE MPAKTUYECKH BOKHBIE COOTHOILICHMS: 3aKOHbI OMa i y4acTKa
LENA U U 3aMKHYTOW JJIEKTPUUYECKON Lenu, 3akoH Jbroynsa—Jlenua,
npasuiia Kupxroda, 3axonsl @apazaest [uist S7EKTPOIN3a),



OMHCHIBATh (PU3NUECKHUE MPOLECCH U SBICHUS, UCTOIb3Ysl BETUYHHBIL:
[IEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMIYJILC TeJla U CUCTEMBI TET,
CUja, MOMEHT  CWJbl, JaBj€HWE, [OTEHOUAIbHAs  DHEPIUd,
KMHECTUYECKAs DJHEPrHs, MEXaHW4ecKass »dHeprus, padoTa CHIIBL,
LIEHTPOCTPEMUTEIILHOE YCKOPEHUE, CUJIa THKECTH, CHJIA YIPYTOCTH,
CUJia TPEHHUs, MOLIHOCTb, SHEPrUsl B3aMMOICHCTBHS Tena ¢ 3eMIEl
BOJIM3M €€ MOBEPXHOCTH, DHEPIrHsl ynpyrod acpopManvu MPY>KUHBL,
KOJIMYECTBO TEIMJIOTHI, a0CONIOTHAs TeMmeparypa Tena, padora B
TEPMOJMHAMMUKE, BHYTPEHHSASA DJHEPrus HICATBHONO OJHOATOMHOTO
rasza, pabota MACaIbHOrO Ta3a, OTHOCUTENIbHAS BIAKHOCTH BO3/YyXa,
KIIJI waoeanbHOro TEMJIOBOrO ABUraTelisl, JJIEKTPUYECKOE TIOJIE,
HAMpsHOKEHHOCTE  DJIEKTPUYECKOrO  MOJI, HANPsHKEHHOCTH  ITOJIA
TOYEYHOIO 3apsja WIM 3apsHKEHHOr0 1apa B BakyymMeé U B
JUBJIEKTPUKE, TMOTEHIMAT DJIEKTPOCTATHYECKOTO TIOJIS, Pa3sHOCThb
IMOTEHLIAAJIOB, DJIEKTPOABWKYILAS CWla, CWIa TOKa, HAIPsHKEHUE,
MOILIHOCTE TOKa, JJIEKTpHYECKass EMKOCTBH IIJIOCKOrO0 KOHJIEHCATOpa,
CONPOTHUBIICHUE YYaCTKA LIETH ¢ NOCJIEN0BATENBHBIM U NTapalIeIbHBIM
COCAMHEHUEM  PE3UCTOPOB,  JHEPIUA  DIEKTPUYECKOrO0  MOJIA
KOHJIEHCATOPA,

OOBSICHATE  OCOOEHHOCTM  MPOTECKaHWsl  (PU3MYECKUX  SIBJICHHIA:
MEXaHUYECKOE IBIDKEHHUE, TEIUIOBOE JBW)KEHHE YaCTHUL[ BEIIECTBA,
TEIUIOBOE  PABHOBECHE, OpPOYHOBCKOE  JBHXKEHHME, auPysms,
VCIIApEHNE, KUTIEHUE U KOHJEHCALMs, TUIABJICHHE U KPUCTAJUIM3ALHNS,
HaIPaBJIIEHHOCTh TEIUIONEPEIayH, DIEKTPUA3ALUS Tell,
AKBUMOTEHIUAIBHOCTE TOBEPXHOCTH 3apsHKEHHOIO TPOBOJAHUKA,
NPOBOAMTH UCCIIECAOBAHNAE 3aBUCUMOCTH OJHON (PU3NUYECKON BEIMYUHBI
OT JAPYrod ¢ WCIOJB30BAHUEM TMPSIMBIX H3MEPEHHUN, IIPH OTOM
KOHCTPYMPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yJIbTATHI MOJTYUYEHHOU
3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHUAC TPAPUKOB C YUETOM
aOCOJTIOTHBIX ~ MOTPEHIHOCTEH  HM3MEPEHMH, JenaTh BBIBOJBI IO
pe3yabTaraM MCCIIEN0OBaHu,

OPOBOANTH KOCBEHHBIC M3MEPEHUS (PU3NYECCKUX BEITUYHH, TPU 3TOM
BBIOMPATh ONTUMAJIBHBIA METOA U3MEPEHHUS, OLIEHUBATh A0CONIOTHBIC U
OTHOCHUTENIBHBIE MOTPEITHOCTH NPAMBIX U KOCBEHHBIX U3MEPEHUIA,
MPOBOAUTE  OMNBITHI [0  MPOBEPKE  MPEMIOKEHHONW  TMITOTE3BI:
[IJJAHUPOBATH OKCIEPUMEHT, coOuparb OKCIEPUMEHTAIBHY IO
YCTAHOBKY, aHAJIM3UPOBATH MOJIYYEHHBIE PE3YJIBTATHI U I€JIaTh BEIBOJ O
cTaryce npeaioKEHHON THIIOTESHI,

coOnrogare mpaBwia  O€30MacHOr0  TpyJa 0OPH  MPOBEACHHUU
UCCIICIOBAHUI B paMKax y4eOHOrO JKCIEPUMEHTA, IMPAKTUKyMa W
y4€OHO-MUCCIIEIOBATENLCKOM M TMPOCKTHOH  NEATENBHOCTH €
UCMOJIb30BAHUEM  U3MEPHUTENIbHBIX YCTPOMCTB M JTaOOPaTOpHOro
000pyIOBaHUS,

pemars pacy€THBIE 3aJa4d C SBHO 3aJaHHOW W HEABHO 3aJaHHOMN
(PM3AYECKOM MOJENBIO: HA OCHOBAHWM aHAIHM3a YCIOBUS 0OOCHOBBIBATH
BHIOOp (pu3mUecKoil Mojaenu, oOTBevarouleil TpeOOoBaHMSIM 3a1auM,
OPUMEHSITh  (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJAThI
(U3AYECKUX TECOPUH MPU MCHOJB30BAHUM MATEMATUYECKUX METOJOB
peleHus 3a1ay, OPOBOAUTE pPacy€Tel HA OCHOBAHUHM WMEHOLIUXCS
JAHHBIX, aHAJIM3UPOBATh pPE3YIbTAaTbl M KOPPEKTHPOBATH METOJbI
pELIEHNUS ¢ YYETOM MOy YEHHBIX PE3YIIBTATOB;



pelars KaueCTBEHHBIE 33[a4d, TPEOYIOIIME MPUMEHEHUS 3HAHWHA W3
pPa3HBIX pa3felioB Kypca (PU3MKHM, a TAaKKEe MHTETPALMM 3HAHWN W3
APYTHX TOPEIMETOB €CTECTBEHHO-HAYYHOIO LMKIIA. BBICTPAWBATH
JIOTUYECKYIO LICTIOYKY PACCYXICHUN C OMOPOH HA M3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUECKHE SBIICHUS,

UCMOJIb30BaTh TEOPETUYCCKUE 3HAHWS Il OOBSICHEHUS OCHOBHBIX
OPUHLKAMOB  padOThl  M3MEPUTENBHBIX  MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOIOTMYECKHAX MPOLECCOB;

OPUBOJUTH MPUMEPHI BKIAAA POCCUHCKAX M 3apyOCKHBIX YUEHBIX-
(PM3UKOB B PA3BUTHE HAYKH, B OOBICHEHHE MPOLIECCOB OKPY KAIOLIETO
MUPa, B Pa3BUTUE TEXHUKH U TEXHOJIOTHIA;

QHAIM3MPOBaTh W OILICHMBATh  TOCIEACTBHS  OBITOBOW M
OPOU3BOJACTBEHHOW  NEATENBHOCTH  YEJIOBEKA,  CBSI3aHHOW ¢
(UBUYECCKUMU TTPOLIECCaMU, ¢ TTO3UIMI SKOJIOTHYECKO 0€30MacHOCTH,
NOPEICTABICHHNA O PalMOHAIBHOM MPHPOIONOIB30BAHUM, & TaKKe
Pa3yMHOM HCHOJIb30BAHUM JOCTWMKEHWH HAYKH W TEXHOJOTMH st
JAJIbHEAIIET0 Pa3BUTUS YEJIOBEYECKOrO OOIIECTBA,

NPUMEHSTh Pa3IMYHbIe CIOCOOBI paboThI ¢ MHPOPMALUEH PU3NIECKOTO
COJEP)KaHUsI C MCMHOJIb30BAHUEM COBPEMEHHBIX HHQPOPMAIIMOHHBIX
TEXHOJIOTHA, MPH 3TOM MCHOJIb30BaTh COBPEMEHHBIE HH(POPMALIMOHHBIC
TEXHOJIOTHH JUIsl TTOMCKA, NEPEPA0OTKA W MPEABIBICHUS YYEOHOH u
HAYYHO-TIOMYISPHOI uH(popManumy, CTPYKTYPHUPOBAHUS "
UHTEPIpPETAMA ~ MHPOPMALMK,  MOJYYEHHOW M3  Pa3IMYHBIX
WUCTOYHUKOB, KPUTUYECKN AHAIM3APOBATh MOJIYYACMYy0 WH(OPMaLUIO
Y OLEHUBATh €€ NOCTOBEPHOCTh KAK HA OCHOBE MMCIOIIMXCS 3HAHMIA,
TaK M Ha OCHOBE aHAJIM3a UCTOYHUKA UH(POPMALIH;

OPOSIBIIATE  OPraHW3alMOHHBIE W [O3HABATEIBHBIC  YMEHUS
CaMOCTOSITENIbHOTO  MPUOOPETEHMS] HOBBIX 3HAHWKA B MPOLIECCE
BBITIOJTHEHUS POCKTHBIX M YU€OHO-UCCIEN0BATENBCKUX PadoT;
paboTarh B Ipynne C UCMOJHEHHEM PAa3JIMUHBIX COLMAJIBHBIX POJICH,
IUIAHAPOBAaTh ~ pabOTy  CPYMNIbl,  PAOMOHAIBHO  PaACHPEACIsATh
JESATENIbHOCTh B HECTAHJAPTHBIX CUTYalUsX, AICKBAaTHO OLICHUBATH
BKJIQJ| KQXJ0T0 U3 YYACTHUKOB I'PYNIBI B PELICHUE PACCMATPUBACMOM
npoOJIEMBI,

NPOSIBIIATE MOTHBALMIO K OyAyHieil mpogeCCUOHANbHON ACSITEbHOCTH
M0 CHCHUATBHOCTIAM (PU3UKO-TEXHUYECKOTO MPOPUIISL.

K koHy oOyuenust B 11 kaacce NpeAMETHBIE PE3YJIBTATHI HA YIIIyOJIEHHOM
YPOBHE JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y 00YYArOIIUXCS YMEHUH:

NOHMMATh pOJIb (PHU3MKKM B SKOHOMHYECKOH, TEXHOJOTMYECKOM,
COLMAIBHOW M 3THYECKOM cepax ACATENBHOCTH YEIIOBEKA, POJIb M
MECTO (PM3MKHM B COBPEMECHHOH HAay4YHOH KapTHHE MHpa, pPoJib
ACTPOHOMHH B IPAKTUYECCKON NEATEIIBHOCTH 4YEJIOBEKA U JAIBHEUIIIEM

HAyYHO-TEXHUYECKOM pa3BUTHH, 3HAYCHUE OINCATENIBLHOM,
CUCTEMATU3UPYIOIICH, OOBICHUTENIBHOM W MPOrHOCTUYECKON (DyHKIMH
(U3AYECKOH TEOpUM — BIEKTPOAMHAMHMKM, CHEHUAIBHON TEOpuu

OTHOCHUTENIbHOCTH, KBAHTOBOH (DM3MKH, PONb (PU3MUECKOH TEOpHH B
(OpMHUPOBAHUM TPEACTABICHUA O (PU3MUYECKOW KAPTUHE MUpPa, MECTO
(pM3MYECKOM KapTHHBI MHpa B OOMIEM pAay COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MMPEACTABIECHUI O IPUPO/IE;



pa3nuuaTh yYCIOBUS MPUMEHUMOCTH MOACHEH (PU3NUYECCKUX TeNn W
IPOLECCOB (SABJCHUI): OJHOPOJHOE JJIEKTPUYECKOE W OAHOPOJHOE
MArHMUTHOE TIOJIsl, TAPMOHHMYECKME KOJCOAHMs, MaTeMaTHYCCKHAN
MasITHUK, WIACAJIbHBIA NPYKMHHBIA MAsTHUK, TAPMOHUYECKHE BOJIHBL,
UACATbHBIA KOJIEOATENbHbIA KOHTYDP, TOHKAas JIMH3a, MOJAENEH atoma,
ATOMHOTO SiIpa U KBAHTOBOM MOJIEIH CBETA,

pa3nuyaTh yCJIOBUS (TPaHMIBL, 00JACTH) NPUMEHUMOCTH (PU3MYECKHUX
3aKOHOB, TOHMMATh BCEOOIIMI XapakTep (PyHIaMEHTAIBHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIOJIb30BAHMUS YACTHBIX 3aKOHOB,;

AHATM3UPOBATH U OOBSCHATH HICKTPOMArHUTHBIE TPOLECCHI U SIBJICHMS,
WCMOJIb3YSl OCHOBHBIC TMOJIOKCHHS W 3aKOHBI JJICKTPOAMHAMUKH W
CHELMAIBHOM  TEOPUM  OTHOCHTENIBHOCTH  (3aKOH  COXPaHCHUs
AJIEKTPUYECKOro 3apsija, cwia Awmepa, cumna JlopeHna, 3akoH
ANEKTPOMArHUTHON  WHAyKUMM, npaBuino Jlenna, cBsa3p  OJIC
CAMOMHIYKIIMM B DJJIEMEHTE SJEKTPUYECKOH MLEMH CO CKOPOCTBIO
U3MCHEHUST  CHJIBl  TOKA, TOCTYJIaThl  CICHHMAJBHOW  TEOpUH
OTHOCHUTENIbHOCTH DWHINTEHHA),

AHAIM3UPOBATh W OOBSICHATH KBAHTOBBIE TMPOLECCHl W SIBICHWS,
WCIOJIb3YSl MOJIOKCHUsI KBAHTOBOW (PH3MKM (ypaBHEHME OWHINTECHHA
s Gorodddexra, NMEpBBIi W BTOPOMl mocTyjaarel bopa, mpUHLMAI
COOTHOLIEHMs HeonpeaenénHoctel [ eifzeHOepra, 3aKkOHbBl COXPAHEHUS
3apsI0BOTO XU MAaCCOBOTO YUCEIT M SHEPTUH B SIACPHBIX PEAKLMSX, 3aKOH
PaMOAKTUBHOIO pacnaia);

OMHCHIBATh (PU3NUECKHUE MPOLECCHl U SIBICHUS, UCIOIb3Ysl BETUYHHBIL
HANPSLKEHHOCTh BNEKTPHYECKOTO noJIs, NOTEHUIUAN
AJEKTPOCTATHYECKOTO noJIs, Pa3HOCTh NOTECHIIAAJIOB,
ANEKTPOABIIKYIAS CUJIa, WHAYKIMS MAarHUTHOTO TMOJIsl, MarHWTHBINA
NOTOK, cuina Awmnepa, WHAYKTUBHOCTb, SJEKTPOJABIKYINAS CHIIA
CAaMOMHIYKIIMKM, SHEPrHsi MArHAUTHOTO MOJII TPOBOJHUKA C TOKOM,
PENATUBACTCKANA ~ HMMITYJIBC, TOJHAs JHEPrUs, DJHEPrus  MOKOs
CBOOOAHOM YaCTHIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U
3apsa SApPa, SHEPTUS CBA3M SIIPA,;

OOBSCHATHL  OCOOEHHOCTM  MPOTECKaHWS  (PUBHYECKUX  SBIICHUWI:
ANEKTPOMArHATHAS WHAYKLHAS, CaMOMHIYKLIHS, PE30HAHC,
uHTEpPEpEHMS BOJH, AUQPPAKIMS, TUCOEPCUS, MOJHOEC BHYTPEHHEE
oTpakeHue, (ortosnekrpuueckuii 3pdekt (Poroaddexr), ampda- u
OeTa-pacmanel saep, raMMa-u3iny4cHHue saep, PU3n4ecKre MPUHLUIIBI
CIIEKTPAIIBHOIO aHAIN3A U pabOTEI 1a3epa;

OMPEACTATh HANPABIEHUE WHAYKIMA MAarHUTHOTO MOJISI MPOBOJHUKA C
TOKOM, CUJIBI AMNEpa U cuiibl JlopeHna;

CTPOWUTh H300paKEHUE, CO3ABAEMOEC IIOCKMM 3€PKAJIOM, TOHKOH
JIMH30M, U PACCUMTHIBATD €TI0 XaPAKTEPUCTUKH,

NPUMEHSTh OCHOBOTIOIArarIe aCTPOHOMHYECKHAE TIOHSATHUS, TEOPUU U
3aKOHBI JJII aHaJm3a W OOBSICHEHUS (PU3UYECKUX TMPOIIECCOB,
NPOUCXOAIINX B 3BE3/1AX, B 3BE3HBIX CUCTEMAX, B MEKTATAKTUICCKON
Cpelne; ABWKEHUST HEOECHBIX TEII, IBOJIIOLMMN 3BE31 U BCeneHHO;
OPOBOAMTH MCCJICAOBAHME 3aBHCHMOCTEH (PU3MYECKHX BEJIMYUH C
WCMOJIb30BAHUEM TPSIMBIX HM3MEPECHUH, TPHA 3TOM KOHCTPYMPOBATH
YCTAaHOBKY, (DMKCHpPOBATh PE3YJbTaThl MOJYYCHHOH 3aBHCHMOCTH
(pU3AYECKUX BEIMYMH B BUAC Tpa@uKOB € YYETOM aOCOIMHOTHBIX



NMOTPELIHOCTEH  M3MEPEHWM, Jenarb BBIBOABL IO  PE3yJibTaraMm
UCCIIENOBAHHUS,

OPOBOANTH KOCBEHHBIC M3MEPEHUS (PU3NUYECCKUX BEIUYHH, TPU 3TOM
BBIOMPATh ONTUMAJIbHBIA METOA U3MEPEHHUS, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE TOTPEIIHOCTH MPSAMBIX K KOCBEHHBIX U3MEPEHHIA,
MPOBOJUTH  OMNBITBL IO  TMPOBEPKE  MPEMUIOKEHHON  TUIIOTE3BI
IUIAHUPOBATh  3KCIIEPUMEHT, coOMparh  SKCIEPUMEHTATBHYIO
YCTaHOBKY, AHAJIM3UPOBATH MOJIYYEHHBIE PE3YIIBTATHI U IETIATh BBIBOJ O
cTaryce MpeaioKEHHON TUIIOTESHI,

OMHCHIBATh METOABI OJYUYEHUS! HAYYHBIX ACTPOHOMUYECKHUX 3HAHWH;
coOnmrogare mpaBwia  0€30MacHOro  Tpyda 0OpA  MPOBENCHUHU
WCCIICIOBAaHUI B paMKax y4eOHOrO JKCIEPUMEHTA, MPAKTUKyMa W
y4eOHO-UCCIIEIOBATENLCKOM M MPOCKTHOH  NEATENBHOCTH €
WCMOJIb30BAHUEM  U3MEPUTENIBHBIX  YCTPOMCTB M JIaOOpPaTOPHOIO
000pyI0BaHUS,

pemars pacy€THBIE 3aJa4d C SBHO 3aJaHHOW W HEABHO 3aJaHHOMN
(PU3AYECKOM MOJETBIO. HA OCHOBAHMM AHAJIM3a YCJIOBHS BBIOMPATH
(PM3AYECKUE MOJIENH, OTBEYANOIIME TPECOOBAHMIM 3a4a4l, MPUMEHSThH
(hOpMYJIBL, 3aKOHBI, 3AKOHOMEPHOCTH W TIOCTYJIAThl (PU3NUECKUX TEOPUI
IPU  KCNOJB30BAHMM MATeMAaTUYEeCKUX METOAOB pEUICHUS 3aj1ady,
NPOBOJMTh  PacyéTsl HA  OCHOBAHMM  MMCEIOIUMXCS  JAHHBIX,
AHAIM3UPOBATE PE3YJIBTATBL U KOPPEKTUPOBATH METOMBI PELICHUS C
YYETOM TOJIYYEHHBIX PE3YJIBTATOB;

pelars KaueCTBEHHBIE 33a4d, TPEOYIOIME NMPUMEHEHUS 3HAHWM W3
pPa3HBIX pa3feiioB Kypca (PU3MKHM, a TaKKEe HMHTETPALMM 3HAHWN W3
APYIUX TPEIMETOB €CTECTBEHHO-HAYYHOIO LMKIIA. BBICTPAWBATH
JIOTHYECKYIO LIETIOYKY PACCYKACHUI C OMOPOH HA U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (PU3MUECKUE SBIICHUS,

UCMOJIb30BaTh TEOPETUYECCKUE 3HAHUS i OOBSICHEHUS OCHOBHBIX
OPUHLKANOB  padOThl  M3MEPUTENBHBIX  MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKHUX MTPOLIECCOB;

OPUBOJUTH MPUMEPHI BKIAAA POCCUHCKAX M 3apyOCKHBIX YUEHBIX-
(PM3UKOB B PA3BUTHE HAYKH, B OOBICHEHHE MPOLIECCOB OKPY KAIOIIETO
MUPa, B PA3BUTUE TEXHUKHA U TEXHOJIOTHIA;

QHAIM3MPOBaTh W OILCHMBATh  TOCIEACTBHS  OBITOBOW W
IIPOU3BOACTBEHHOM  JEATEIBPHOCTH  4YEJIOBEKA,  CBSI3aHHOH ¢
(UBUMYECCKUMU TTPOLIECCaMU, ¢ TTO3UIUMH SKOJIOTHYECKO 0€30MacHOCTH,
NPEACTABICHAA O PAUMOHAIBHOM NPUPOACIIONB30BAHMU, A TaKKE
Pa3yMHOM MCITIOJIb30BAHUM JOCTI)KCHHA HAYKUM W TEXHOJIOTUHA s
JAJIbHEHAIIETO Pa3BUTUS YEJIOBEYECKOrO OOIIECTBA,

OPUMEHSTH Pa3jIMYHbIe CIOCOOBI PaboThI ¢ HHPOPMALMEH PU3NIECKOro
COJIEP)KaHUsI C MCHOJIb30BAHUEM COBPEMEHHBIX HHQPOPMALMOHHBIX
TEXHOJIOTHA, MPH 3TOM MCIOJIb30BATh COBPEMEHHBIE HH()OPMALMOHHBIE
TEXHOJIOTHH JUIsl TTOMCKA, NEPEPA0OTKA U TMPEABABICHUS YYEOHOH u
HAYYHO-TTOMYJISAPHOM uH(popManumy, CTPYKTYPHUPOBAHUS "
UHTEPIpETAlMA ~ MHPOPMALMK,  MOJYYEHHOW M3  Pa3IMYHBIX
VUCTOYHUKOB, KPUTUYECKH AQHAIM3APOBATH MOJIYYACMY0 UH(OPMALUIO
M OLICHMBATBH €€ JNOCTOBEPHOCTh KAaK HA OCHOBE MMEKOIIMXCS 3HAHWIA,
TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHUKA UH(POPMALINH;



OPOSBIIATE  OPraHW3allMOHHBIE W TO3HABATENIbHBIE  YMCHUS
CaMOCTOSITENIbHOTO  MPUOOPETEHMS] HOBBIX 3HAHWKA B MPOLIECCE
BBITIOJTHEHUS POCKTHBIX M YY€OHO-UCCIEN0BATENBCKUX PadoT;
paboTare B Ipynne C UCHOJHEHHEM PA3JIMUYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBAaTh ~ pabOTy  TPYMNIbl,  PAOMOHAIBHO  PACHpPEAcIsATh
JESATEIbHOCTh B HECTAHJAPTHBIX CUTYalHUsX, AICKBAaTHO OLICHUBATH
BKJIQJ| KQXJA0TO U3 YYACTHUKOB I'PYNIBI B PELICHUAE PACCMATPUBAEMON
npoOJIEMBI,

OPOSIBIIATE MOTHBALIMIO K OyAywieil mpoeCCHOHANbHON ACITENbHOCTH
1o CHEHUATBHOCTSM (PU3UKO-TEXHUYECKOTO npopuns.



TEMATUYECKOE IN/1AHNPOBAHWE

10 KNACC
KonnuecTtBo yacoB
Ne HanmeHoBaHMe pa3fenoB U TeEM
KOHTpO/NbHbIE MpaKTuyeckue
n/n nporpamMmm bl Bcero
pa6oThbl paboTbl

Pasgen 1. HAYUHbIN METO/J MO3HAHWSA MPUPO bl
HayuHbli1 MeTof No3HaHUS

4
npupoael
WToro no pasgeny 4
Pasgen 2. MEXAHUNMKA
21 KnHematunka 10 1
2.2 JdvHamuka 9
2.3 CraTtuka TBEpLOro Tena 4 1
24 3aKOHbl COXpaHeHUA B MeXaHuKe 6 1
WToro no pasgeny 29

Pasgen 3. MONMEKYNAPHAA ®N3NKA N TEPMOAVMHAMUMKA

OcHoBbI
31 MONEKYNAPHOKNHETNYECKOM 1n 1
Teopuu

ONeKTPOHHbIE (LN pPOBLIE)

o6pasoBaTefibHble pecypchl

bnbnuoteka LLOK
httDs://m.edsoo.ru/ff0c32e2

bubnunoteka LIOK

https://mxdsoo.ru

bubnunoteka LIOK

https://mxdsoo.ru

bubnnoteka LIOK

https://rn.edsoo.ru

bubnunoteka LIOK

https://rn.edsoo.ru

bubnunoteka LIOK

https://rn.edsoo.ru


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

TepmognHammnka. Tennosble bubnunoteka LIOK

32 MaLLVHbI 12 1 https://rn.edsoo.ru
33 ArperatHble COCTOAHNA BELLIECTBA. 4 Bubnmoteka LIOK
' ®a30Bble Nepexoapl https://m.edsoo.ru

WToro no pasgeny 27

Pasgen 4. 3JIEKTPOAMNHAMUKA

4.1 DneKTpUYECKoe nosne 16 1 E:p?sﬁll;lg:gszlo_.l'rou ‘

4.2 IMOCTOSIHHbIN 3NEKTPUYECKMIA TOK 10 1 E;sg/l;lg:gsig rOuK

4.3 TOKM B pa3nnyHbIX cpefax 5 E:SS]?/?&T:(;(;ESK
WToro no pasgeny 31

Pasgen 5. PUBNUYECKUIN MPAKTUKYM

. bubnunoteka LIOK
5.1 DU3NYECKN NPAKTUKYM 5 5 https://m.edsoo.ru
WToro no pasgeny 72
bubnunoteka LIOK
Pe3epBHoe Bpems 7

https://r.edsoo.ru

OBLLEE KOJ/IMYECTBO YACOB 10

NMPOIrPAMME 102 ! 5


https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

11 K/TACC

HamnmeHoBaHue KonnyectBo yacoB

Ne ONeKTPOHHbIE (LU poBLIE)
pasfienoB n TeMm KOHTpONbHLIE MpakTnyeckune

n/n Bcero obpasoBaTe/ibHble pecypchbl
nporpaMmbl pa6oThbl pa6oThbl

Pasgen 1. NoBTOpeHNe

11 lMoBTOpEHWE 2 1 Bubnunoteka LLOK https://rm.edsoo.ru
NToro 2

Paspgen 2. 3JIEKTPOAMNHAMUKA

2.1 MarHuTHoe none 6 Bubnnoteka LLOK https://r.edsoo.ru
AneKTpoMarHmTHas
P 8 1 Bubnmoteka LLOK https://rm.edsoo.ru
NHAYKLMS
WToro no pasgeny 14

Paspgen 3. KOTEBAHWA VN BOJTHBbI

31 Mexarneckie 6 Bubnmoteka LLOK https://rm.edsoo.ru
KonebaHus

3.2 SNEKTPOMArHATHbIE 8 Bubnnoteka LLOK https://rm.edsoo.ru
KonebaHus
MexaHunyeckue n

3.3 3/1eKTPOMArHUTHbIE 8 1 Bubnnoteka LLOK https://rm.edsoo.ru
BOJHbI

3.4 OnTuka 18 1 Bubnmoteka LLOK https://rm.edsoo.ru

WToro no pasgeny 40


https://m.edsoo.ru/
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https://m.edsoo.ru/
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Pasgen 4. OCHOBbI CMELUMA/TbBHOW TEOPUN OTHOCUTE/NIbBHOCTMW
41 OcHoBbl CTO 2

WToro no pasgeny 2

Pasgen 5. KBAHTOBAA ®N3NKA

51 KopnyCKE/nﬂpHo- 9
BOJIHOBOWA Aiyann3m
5.2 dun3nka atoma 5
Pun3mKa aTOMHOro fapa
53 N 3nemMeHTapHbIX 3
yacTuy,
WToro no pasgeny 17

Paspen 6. 3/IEMEHTbBI ACTPOHOMWUW NN ACTPODPUN3UNKMN

DNeMeHTbI aCTPOHOMUM

12 1
N acTpoPU3NKN

WToro no pasgeny 12

Pasgen 7. PUSNUYECKUIN MPAKTUKYM

du3nyeckuii
7.1 5
NpPaKTUKyMm
WToro no pasgeny 5

Pasgen 8. OBOBLL AN LWL EE MOBTOPEHUE

Cuctematmsauus u

1
8 0606LLeHNE

1

Bubnnoteka LLOK https://rm.edsoo.ru

Bubnmoteka LLOK https://rm.edsoo.ru

Bubnmoteka LLOK https://rm.edsoo.ru

Bubnmoteka LLOK https://rm.edsoo.ru

Bubnunoteka LLOK https://r.edsoo.ru

Bubnunoteka LLOK https://r.edsoo.ru
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NPEAMETHOTO

COZep KaHUs U OTbITA
IeSTEIbHOCTH,
NPUOOPETEHHOTO TIPU
U3y4YEHHH Kypca
¢usnkn 10 — 11
KJIaCCOB

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




HOYPOUYHOE INTAHUPOBAHUE

10 KITACC
KosauuectBo uacos DNeKTPOHHbIE
Ne ara ungposbie
Tema ypoka KonrpoabHbie IIpakTH4eckue A op
n/n Bcero U3y4YeHHs o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchl
1 ITosTOpeHue 1 01.09.2023
2 Bxonnas nuarnoctuueckas pabora 1 1 07.09.2023
D _
3 u3nKa — GyHIaMEHTaJIbHAS . 07.09.2023
HayKa O pupoae
Hayussblii MeTO MO3HAHUS U
4 METOBI UCCIEAOBAHUS 1 08.09.2023
(U3MYECKUX SIBJICHUN
MexaHn4eckoe 1BUKEHHUE.
Cucrema orcuera.
5 OTHOCUTEIBPHOCTh MEXAHUYECKOTO 1 14.09.2023
newkenwst. [Ipsimast u oOpaTHast
3a7a491 MEXaHUKHU
Paaunyc-BekTop MarepuaibHON
TOYKH, €r0 MPOCKLUU HA OCH
6 koopauHat. TpaekTopusl. 1 14.09.2023
ITepemernenue. Cxopocts. Mx
MPOEKIUU HA OCU KOOPANHAT
P o
7 ABHOMEPHOE MPSMOJUHEHHOE . 15.09.2023

nsuxkenne. I papudeckoe




OnmruCaHueC paBHOMEPHOIO
HpﬂMOJ’IHHGfIHOFO JABUKECHUA

CnosxeHue nepemeleHui u
ckopocrtei. Pemenue 3agau

21.09.2023

HepasHOMepHOE NBUKEHUE.
MrHoBeHHast CKOPOCTb.
Yckopenue. lIpsmonuneiinoe
IBUKEHHE C TIOCTOSIHHBIM
YCKOpPEHUEM

21.09.2023

10

I'paduueckoe onucanue
HpﬂMOJ’IHHGﬁHOFO ABHUXXCHUA C
MOCTOAHHBIM YCKOPCHHUEM

22.09.2023

11

CBobonHoe mafeHue. Y CKOpeHHe
CBOOOHOTO MaICHMSI.
3aBUCUMOCTb KOOpAMHAT,
CKOPOCTH, YCKOPEHHsI OT BpEMEHH
U uX rpaduku

28.09.2023

12

JIBmkeHue Tenna, OpOIEHHOTO MOA
YIJIOM K TOPU3OHTY

28.09.2023

13

KpusonuneiiHoe ABUKEHUE.
JIBH>KEHUE 110 OKPY KHOCTH.
YrnoBas 1 TUHENHHasA CKOPOCTbD.
Ilepuon u yacrora.
LlenTpocTpeMUTENBHOE U MTOJHOE
YCKOpEeHHE

29.09.2023

14

KonTponbHast pabora o Teme

05.10.2023




"Kunematuka"

15

Ilepsslii 3ax0oH HeroTOHA.

HuepunanbHble CUCTEMBI OTCUETA.

IIpuHLMI OTHOCUTENBHOCTHU
I'anunes. HennepuuanpHele
CHCTEMBI OTCYETA

05.10.2023

16

Cuna. PaBHO#EHCTBYIOLIAS CHJIA.
Bropoii 3akon HetoTona. Macca

06.10.2023

17

Bzanmonernicteue ten. Tperuit
3ak0H HbproTOHA

12.10.2023

18

IIpuHIMD cynepno3uuuu CUilL.
Pemenue 3aga4 Ha IpUMEHEHUE
3akOHOB Hbr0TOHA

12.10.2023

19

3aKOH BCEMUPHOTO TATOTEHUS.
OKBUBaJIEHTHOCTb
IPaBUTALIMOHHON U HHEPTHOU
Macchbl

13.10.2023

20

Cuna Ts>xecTu U yCKOpeHue
CBOOOHOTO MAaICHHUS

21

JIBmkeHMe HEOECHBIX TeNT U UX
HNCKYCCTBCHHBIX CITYTHUKOB.
IlepBast kocMu4ecKkas CKOPOCTb.
3akonbl Kemepa

22

Cuna ynpyroctu. 3akoH ['yka. Bec

TEJ1a

23

Cuna tpenus. I[Ipupona u Buael




CUJI TpeHus. [IBrxeHue B
JKUJKOCTH U Ta3e ¢ yUETOM CHJIbI
COINPOTHUBJIEHHUS CPENBI

24

Hasnenue. I'ugpocraTuyeckoe
nasnenue. Cuna Apxumena

25

AOBCONIOTHO TBEPOE TEJIO.
IMocTynaTenbHOE U BpalaTebHOE
IBH)KEHUE TBEPAOro Tesia. MOMEHT
CHJTBI OTHOCHTEJIBHO OCH
Bpawenus. [1nedo cunbl

26

CrnosxeHue cull, NPUJIOKEHHBIX K
TBEepAOMY Teny. Llentp TskecTu
TeJa. Y CIOBHsI PABHOBECHS
TBEepAOro Tena. Bunel pasHOBeCUs

27

KonTponbHast pabora o Teme
"Nunamuka. CTaTuka TBEpAOTO
Tena"

28

Hmnynsc MaTepuanbHON TOYKH,
CUCTEMBI MaTepUaIbHbBIX TOUEK.
HNmnynbe cunbl U U3SMEHEHHE
HUMITyJIbCA TEJIA. 3aKOH COXPAHEHHUsI
uMmnyJibca. PeakTuBHOE ABUXKEHUE

29

Pemenue 3agau

30

Pabora cuibl Ha MaJIOM U Ha
KOHCYHOM MICPEMEIICHUN.
I'paduueckoe mpencraBneHne







paboThI CHITbI. MOIHOCTH CHJTBI

31

Kunernueckas sneprusi. Teopema
06 U3MEHEHUH KUHETUYECKOU
SHEPrun MaTepHaHbHOﬁ TOYKHN

32

[lorenumanbHble U
HETMOTEHIUATbHBIC CUJTBI.
[NorenunanpHas sHeprus. 3aKOH
COXPAHEHUsI SHEPTUH B MEXAHHUKE

33

KonTponbHast pabora o Teme
"3aKOHbI COXpaHEHHUs B MexaHuke"

34

Passutne npencrasiaeHui o
npupoje TemioTbl. OCHOBHbIE
nonoskenust MKT. Tuddysus.
bpoyHOBCKOE ABUXKEHUE

35

Ctpoenne ra3000pa3HbIX, JKUIKUAX
Y TBEPJBIX TeJ. XapakTep
NBIDKECHUS U B3aUMOOEHCTBUS
4acTHUIl BELECTBa

36

Macca u pazmepsl MOJIEKYJT
(aromoB). KonnvecTso BemecTsa.
IMocrositnHast ABoraapo

37

OcnosHoe ypaBHeHue MKT

38

Temneparypa. Tennosoe
paBHoBecue. [lIkana Llenbcus

39

CBs13b a0CONMIOTHON TeMIepaTypbl
TePMOAUHAMUYECKON CUCTEMBI CO







CpenHel KHHEeTUYEeCKOH SHepruen
MOCTYNAaTEIbHOIO TEMJIOBOIO
JBHKEHUSI €€ 4aCTHUIL]

YpaBHeHue Menaeneena-

40
Knaneipona. Pemenue 3anau

4] HneanpHblii ra3. I'a3oBble 3aKOHBI
I'paduueckoe mpencraBineHne

42 H30IPOLIECCOB. U30TEPMA,
u30xopa, nuzodapa

43 O6o0menne 1 cucTeMaTU3aLuUs
3HaHu# o teme "Ocuoel MKT"

44 KonTponbHast pabora o Teme
"OcuoBbl MKT"

45 BryTtpeHnHss sHeprus
OnemeHTapHas paboTa B

46 TepMoauHaMuKke. Beruncnenue
paboTsl 1o rpaduKy mporecca Ha
pV-nuarpamme

47 KonBek1ys, TENIonpoBOAHOCTD,
U3Iy4YeHue
KonuuecTBo TEMIOTHL
TennoéMkocTs Tena. Y nenpHas u

48 MOJISIPHAs TEIUIOEMKOCTHU
BELleCTBA. Y AeNbHas TeIoTa
CropaHus TOIINBA

49 Pacuér konuvecTBa TEIIOTHI IPH







TEIJIonepeaavc

50

ITousrTHe 00 agnadbaTHOM
npouecce. IlepBrlii 3ak0H
TepMOI[I/IHaMI/IKI/I

51

KonudecTso Temiotsl v paboTa Kak
Mepbl U3MEHEHUS] BHYTPEHHE
sHepruu T/l cuctembl

52

BTopoii 3ak0OH TepMOAUMHAMUKH
111 PABHOBECHBIX U
HEePaBHOBECHBIX MTPOLIECCOB.
HeoOpaTtumocTs mpupoaHbIX
IIPOLIECCOB

53

[IpuHuumne! AEACTBUS TEIIOBBIX
mawud. KIT/. Hukn Kapuao

54

Pemenue 3agau

55

O0o001IeHre U CUCTEMATH3ALIS
3HaHu# 1o teme "TepMoauHaMuka.
Temnoseie Marmuab"

56

KonTponbHast pabora o teme
"Tepmonunamuka. TernnoBble
MAaITUHBI"

57

HacpleHHbIe 1 HEHACBILICHHBIE
napel. KauecTBeHHast 3aBUCUMOCTD
MJIOTHOCTH U IaBJICHUS
HACBILEHHOrO Mapa oT
TEeMIIepaTypbl, UX HE3AaBUCUMOCTD







oT 00bEMa HACBIIIIEHHOTO Mapa.
3aBUCUMOCTb TEMIIEpPaTyphbl
KUIICHUS! OT AABJICHHUS B KHIKOCTH

58

BraxxHocTh BO3ayXa. AOCONMOTHAS
1 OTHOCUTEJIbHAA BJIAXKHOCTD

59

Pemenue 3agau

60

Teépnoe Teno. Kpucramimueckue u
amopdHbIe TejIa. AHU3OTPOIHS
CBOICTB KpPHUCTAJIJIOB

61

DJeMeHTapHbII 3JIeKTPUIECKUN
3apsAa. 3aKOH COXpaHEeHUs!
3JIEKTPUIECKOTO 3apsAaa

62

BzaumopericTBue 3apsios.
Toueunsble 3apsanel. 3akoH KysoHa

63

Pemenue 3amau

64

Dnextpuueckoe nojie. Ero
NEHCTBUE HA 3JIEKTPUYECKUE
3apsbl

65

Hanps:k€HHOCTB 3J1€KTPUYECKOr0
noJist. I1po6usriit 3apsin. Jluanm
HaNPSKEHHOCTH 3JIEKTPHUYECKOTO
noJisi. OTHOPOAHOE 3JIEKTPUUECKOe
nose. [IpuHuun cynepno3uuun
noJien

66

HpOBOI[HI/IKI/I " TUBJICKTPHUKHU B
SJICKTPOCTATUICCKOM IIOJIC.







Ycnosue paBHOBECHS 3apsAI0B

67

TloTeH1IMaNBEHOCTD
3JIEKTPOCTATUUECKOTO MOJIS.
Pa3nocTh moTeHIIMANIOB U
HanpsoKeHUe

68

[lorenuumanbHas 3Heprus 3apsaa B
3JIEKTPOCTATHYECKOM MOJIE.
IloreHnman 31€KTPOCTaTUYECKOTO
TIOJIst

69

CBs13p HaNPs>KEHHOCTHU MOJS U
Pa3HOCTHU MOTEHLUAIOB IS
3JEKTPOCTATHYECKOTO TOJIS

70

Konpencarop. DnexTpoéMKocThb
KOHJEHCATOpa. DJIEKTPOEMKOCTD
TUTOCKOTO KOHJIEHCATOpA

71

IlocnenoBaTenpHOE U
napajuieJIbHOE COSIUHEHNE
KOHJIEHCATOPOB

72

DHeprus 3apsKEHHOTO
KOHJEHCaTopa

73

Pemenue 3amau

74

JIBro>keHuE 3apsiKEHHON YacCTULIBI B
OHOPOZHOM 3JIEKTPUUECKOM TOJIE

75

O6001IeHne U CUCTEMATH3ALIA
3HAHUH N0 TeMe "DIEKTPUIECKOe
noje"







76

KonTponbHast pabora o Teme
"DJnekrpuyeckoe mose"

77

Cuna Toka. IlocTostHHBIN TOK.
YcnoBus CyLeCTBOBAHUS
MOCTOSTHHOT'O 3JIEKTPUYECKOTO
TOKa

78

3axoH OMma i yyacTKa Lenu.
DNIeKTpUUeCcKOe CONPOTUBIIEHHUE

79

3aBUCUMOCTb COIIPOTHUBIIEHUS
OJHOPOJHOT'O NMIPOBOJHUKA OT €TI0
IUTMHBI ¥ TUIOLIAIH TIONIEPEUHOTO
CeueHUsI

80

IlocnepoBarenpHOE,
napaieIbHOE, CMEIIAaHHOE
COEIMHEHHUE MPOBOAHUKOB

81

Pacuér pa3BerBa€HHBIX
snexTpudeckux uenei. Ilpasuna
Kupxroga

82

Pabora 3nekTpruieckoro Toka.
3akon Jxoynsa —Jlenna

83

MOIIHOCTB 3JIEKTPUYECKOrO TOKA.
TemuoBast MOITHOCTB, BBIAEIAEMAs
Ha pe3ucTope

84

O/1C u BHyTpeHHee
COMPOTHUBIIEHUE UCTOYHHUKA TOKA.
3axon Oma 11 mOoJIHOH







(3aMKHYTOI) SJIEKTPUUECKOH IIeTH

85

O000I1IeHre U CUCTEMATH3ALIS
3HaHuil o teMme "TlocTossHHbBIH
3JIEKTpUYECKUH TOK"

86

KonTponbHast pabora mo Teme
"IToCTOSTHHBIN 31eKTpUYECKUI

TOK

87

DnekTpuyeckas MpOBOAUMOCTD
Pa3JIMYHBIX BELIECTB.
DNEKTPUUECKHUI TOK B METaJIax.
CBepxnpoBOIUMOCTD

88

DNEKTPUUECKUI TOK B
MOJTYTIPOBOTHUKAX

89

DNEeKTPUIECKUN TOK B BAKyyMe.
BakyymHbie mpuGops!

90

DIeKTpUUeCKU TOK B pacTBOpax U
pacIiaBax 3JeKTPOIUTOB. 3aKOHbI
Dapanes 051 SNEKTPOIN3a

91

DJNEKTPUUECKHI TOK B ra3ax.
IInazma

92

Du3nuecKUil NPaKTUKYM IO TEME
"M3MmepeHue yCKOpeHuUs Mpu
MPSIMOJIMHETHOM
PaBHOYCKOPEHHOM JIBUKEHUU 110
HaKJIOHHOM MockocTH" Uiu
"HUccnenoBanue 3aBUCHMOCTH ITyTH




OT BPEMEHH NPHU
PaBHOYCKOPEHHOM JBHKCHHUH"

93

Du3nuecKUil NPaKTUKYM IO TEME
"N3ydeHne ABUXKEHUs TeJa 10
OKPY>KHOCTH C MIOCTOSIHHOM 1O
MOJIYJIFO CKOPOCTBIO" HITH
"Hccnenosanue 3aBUCUMOCTH
nepuozaa oOpameHst KOHUIECKOTO
MAasiTHUKA OT €ro rnapaMeTpos”

94

Du3nuecKUil NPaKTUKYM IO TEME
"HN3ydeHne n30TepMUYeCKOro
nporecca (PeKOMEHIOBaHO
UCTIOIb30BaHue U} pOBOI
naboparopun)" win "H3yuenue
H30XOPHOTO Tporecca’ uin
"U3ydenne nzobapHoro npomecca'
i "IlpoBepka ypaBHeHUs

cocrostHus"”

95

Du3nueCcKUil NPaKTUKYM IO TEME
"HccnenoBanue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" NN
"U3mepeHne yaenbHOro
COTPOTHBIIEHHUS IPOBOIHUKOB"
n "HccnenoBanue 3aBUCUMOCTH
CHUJIbI TOKA OT HaIPSKEHUs 1151
JIaMITbl HAKAJTUBAHUS "

96

PeseprHbIii ypok. O600ImeHNe U




CUCTEMATHU3ALUS 3HAHUH 110 TEME
"Kunematuka"

PeseprHbIii ypok. O600meHne 1
97 CHUCTeMAaTHU3als 3HAHUI 0 TeMe 1
" TluHamuka"

PeseprHbIii ypok. O600meHHe U
98 CHUCTeMAaTU3aLs 3HAHUI 0 TeMe 1
"3aKOHbI COXpaHEHHUs B MexaHuke"

PeseprHbIii ypok. O600meHNe U
CHUCTEMATHU3aIIUs 3HAHUH 10 TEME
99 "OCcHOBBI 1
MOJIEKYJIIPHOKMHETUYECKOMN
Teopun”

PeseprHbiii ypok. O600ImeHNE U
100 CHCTEMATHU3aLUs 3HAHHUH IO TEMe .
"Tepmonunamuka. TernnoBble

MAaIlIuHe!"

PeseprHbiii ypok. O600ImeHHEe U
101 CHUCTeMAaTU3als 3HAHUI 0 TeMe 1
"Jnexkrpuyeckoe mose"

PeseprHbiii ypok. O600ImEeHNe 1

102 CUCTeMaTH3alMsl 3HAaHUH 110 TeMe .
"IToCTOSTHHBIN 31eKTpUYECKUI

TOK

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 102




11 KNIACC

Neo

n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTtpoabnsbie
padoThI

IIpakTH4eckune
padoThI

HMara
H3Y4YeHUuA

DJeKTPOHHbIE
ungposeie
o0pa3oBaTejibHbIE

pecypchl

HucTpyKTaxk N0 TEXHUKE
6ezonacuoctu. [loBropenne

BXOI[HafI AUArHOCTUYCCKAas
pabota

MarsuTHoe nosie NpoBOJHUKA
¢ Tokom. OmbIT Dpcrena

Cuna Awmriepa, eé
HarpaBJICHUE U MOOYJIb

IIpumenenue 3akoHa Amriepa.
DIIeKTpOoU3MepUTENbHbBIE
npudbopsI

Cuna Jlopenua, eé
HanpaBJIEeHUE U MOAYJIb.
JIBU>KEHUE 3apssKEHHON
4aCTULIbI B OAHOPOJHOM
MarHUTHOM I10Jie

MarsuTtHoOe 110JI€ B BEIECTBE.
deppoMar"HeTuky, napa- u
nUaMarHeTUKU

Pemenue 3agau mo teme




"Maraurgoe moje"

SIBeHNE 3IEKTPOMArHUTHON

9 nHaykuuu. [1otok Bexropa
MarHUTHOH UHAYKLIUU

10 IIpasuno Jlenna

11 Pemenne 3anau
Hunyxrtusnocts. Katymka

12 WHIYKTUBHOCTH B LIENTN
MOCTOSIHHOTO TOKA
SIBneHune caMOMHIYKLUH.

13
OJC camouHayKIUH
DHeprust MArHUTHOTO TOJISt

14 KaTyLIKU C TOKOM.
DNIeKTPOMarHuTHOE NoJie
O6o00uenue u

15 CHUCTEMATHU3aLUs 3HAHUN 110
TeMe "DNeKTpoauHaMuKa"

16 KonTponbHast pabora o teme
"JnekrpognHaMuKa"
KonebarenpHas cucrema.

17 Cobonnbie kKonebaHusl.
I'apmonunueckne xonedaHus
Kunematuueckoe u

18 IVHAMHUYECKOE ONUCAHUE

KoJie0aTeIbHbIX NBUKECHUN







19

DHepreTuyeckoe ON1caHue.
BriBog nuHaMu4ueckoro
OMHUCAHUS] TAPMOHUYECKHUX
KOJIeOAHHMI U3 UX
SHEPreTHYECKOTO U
KHHEMATHYECKOTO OIMHUCAHUS

20

ITepuon u yacTora KoneOaHUi.
ITepuon Manbx cBOOOTHBIX
KOJIe0aHUI MaTeMaTUYECKOTO
MasaTHuka. [lepuon
cBOOOMHBIX KOJieOaHUM
NPY>KUHHOTO MasiTHUKA

21

3aryxarommue KoneOaHus.
BeiHy)neHHBIE KONeOaHus.
Pesonanc

22

Pemenue 3amau

23

DJIEKTPOMArHUTHBIC
koJyiebanusi. KonebaTeabHbIi
KOHTYP

24

®opmyna Tomcona. CBs3b
aMIUIUTYABI 3apsna
KOHJICHCATOpa C aMILJIUTY 10U
CHJTBI TOKA B KOJieOaTEIbHOM
KOHTYpE

25

3aKOH COXpaHEHUsI SHEPTUHU B
UzieaIbHOM KOJe0aTebHOM







KOHType

26

Ilepemennslii TOK. Pe3uctop n
KOHJICHCATOp B LIENIH
MEePEMEHHOIO TOKA

27

MOIIHOCTE NEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U
JNENCTBYIOLIEE 3HAYEHUE CUIIbI
TOKA W HaNPsKEHUs

28

Pe3oHnaHC B 31€KTpUYECKON
e

29

Uneanbublid TpaHchOpMATOP.
IIpoussoxacTso, nepenaya u
noTpeOeHne HIEKTPUIECKOH
SHEePTuu

30

O0001menue u
CHCTEeMaTH3alsl 3HaHUH 11O
TeMe "DJIeKTPOMarHuTHbIE
koJyiebaHus"

31

MexaHudeckue BOJHBIL
XapakTepucTUKU
MEXaHUYECKHUX BOJH

32

3ByK. XapakTepUCTUKU 3ByKa

33

CBolicTBa MEXaHUYECKUX BOJIH

34

Pemenue 3agau

35

DNIeKTPOMarHUTHbIE BOJHBL
Hsnyuenue







SJICKTPOMArHUTHBIX BOJIH

36

DHeprust 3JeKTPOMArHUTHBIX
BoJiH. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJTH

37

HpI/IHLII/IHbI paanoCBA3U U
TeneBuaeHus. Pannonokanus.
DIIeKTpOMarHuTHoOe
3arpsI3HEHUE OKPYXKAIOLIeH
cpensl

38

KonTponbHast pabora o Teme
"Konebanusi 1 BOJTHBI"

39

Caer. 3aKOH NPSIMOJIMHEHHOTO
pPacnpoCTpaHEeHUs CBETa

40

OTtpaxxenue csera. [110cKoe
3epkano. Chepuueckoe
3epKajo

41

IIpenomnenue ceera.
AOCOMOTHBINH U
OTHOCHTEJIbHBIN [T0Ka3aTeNb
npenomiuenus. Ilonnoe
BHYTpPEHHEE OTpa’keHUeE.
IIpenenpHbIi yroa NoJHOTO
BHYTPEHHErO OTPa’KEHUs

42

Pemtenue 3amau Ha
MIPUMEHEHNE 3aKOHOB
OTpEl)KGHI/Iﬂ nu HpeJ'IOMJ'IeHI/Iﬂ







CBETAa

Xon ny4deil B mpusMe.

43 Jucnepcus csera. ClokHbIN 1
cocraB Oenoro ceera. L{ger
JIunsel. @okycHoe
44 PAcCTOsIHUE U ONTUYECKAst 1
CHUJIa JIMH3BI
IToctpoenue nzobpakeHuil B
45 JINH3aX U UX CUCTEMAX. 1
YBeauueHue JuH3bI
Pemenne 3anad Ha
46 MOCTPOSHNE U300paKeHUIH,
MOJIy4a€MBIX C IIOMOLIBIO !
JINH3
47 I'ma3 xak ontuveckas cucrema 1
48 Jucnepcus ceera 1
49 HnTepdepenuus ceera 1
50 Pemenne 3anau 1
51 [IpumeneHne nHTEPHEPEHINH 1
52 Hudpakmus ceera 1
JudpakimonHas pemeéTka.
53 Ycnosue HaOIOAEHUS 1
IJIaBHBIX MAKCUMYMOB
54 IlonepeyHoCTh CBETOBBIX 1

BosH. Ilonspusanus ceera







O6o001eHue u

55 CUCTEMATH3AIINS 3HAHUH 110
Teme "OnTuka"

56 KonTponbHast pabora mo Teme
«Omrukay»
I'paHULIBI MPUMEHUMOCTH

57 KJIACCHYECKOH MEeXaHUKH.
3aKOHBI 3JIEKTPOJUHAMUKHI U
MPUHIUT OTHOCHUTEIBHOCTH

58 IToctynatsl cnenuanbHOR
TEOPUHU OTHOCUTEIBbHOCTH

59 Bunapb! nznydyenuii. Uctounuku
cBeTa

60 CrexTpsl ¥ CIIeKTPATIbHBIIN
aHaJn3

61 ITkana 31€eKTPOMarHUTHBIX
BOJTH.

2 T'unoresa M. Ilnanka o
KBaHTax. ®OTOHBI

63 DHeprusi U UMMYJIbC HOTOHA
Dotosdpdext. Onbrrer A. T

64 CroeroBa. 3aKOHBI
doroaddekra
VYpaBHeHue DMHIITEHHA 151

65 doroaddekra. "KpacHas

rpanuna" porosdpdexra







66

JaBnenne cera. OnbITel I1.
H. JleGenera

67

KopnyckynsipHO-BOTHOBOM
Ayanu3M

68

OMBITHI 110 UCCIIEIOBAHUIO
CTPOEHUsI aTOMA.
IInanerapHas Monenb aToMa
Pesepdopna

69

IToctynatsl bopa

70

Buns! ciektpos. CniekTp
YPOBHEN 3HEPTUH aTOMa
BOAOpOnA

71

Jlazep

72

Hyxnonnas Mmonens sapa
I'eiizenOepra-lBaHeHKO.
3apsin 1 MaccOBOE YHCIIO SIApa.
H3oronsl. PannoakTMBHOCTH

73

3aKOH pagTuOaKTUBHOTO
pacnana. CoiicTBa
HMOHHU3UPYIOIIETO U3TyUYCHUS.
Biansuue PaanOaKTUBHOCTU Ha
JKHUBBIC OPTaHU3MBbI.
Josumerpus

74

DHeprusi CBsI3U HYKJIOHOB B
sape. Slnepusie cuibl. ledext
MAacchl siipa. JnepHele







peakuuu. AnepHble peakTOpBL
[Ipobnemel ympaBisieMoro
TEPMOSZIEPHOTO CUHTE3A.
OKOJIOrn4ecKkue acrneKThl
pa3BUTHS SIAEPHON
SHEPreTHKU

75

Mertoas! perucTpanyu u
HCCJIEIOBAHNS DJIEMEHTAPHBIX
yactul. PyHaaMeHTaNbHbIE
B3aUMOJIENCTBUs. bapuonsl,
ME30HBI U JIENTOHBL
IIpencrasnenue o
CrangaptHoii Monenu. Ksapk-
IJIFOOHHAsi MOAEINb aAPOHOB

76

DTansl pa3BUTHS ACTPOHOMHUH.
3HaueHue aCTPOHOMUU

77

IIpuMeHNMOCTD 3aKOHOB
bu3uKY 1151 OOBSICHEHHUST
MPUPOIBI KOCMUYECKUX
00BEeKTOB. MeTozb!
ACTPOHOMUYECKUX
UCCJIeIOBAHUM

78

CoBpeMeHHbIE ONITHYECKUE
TEJIECKOIIbI, PaJHOTEIECKOIIbI,
BHeaTMoc(hepHast aCTpOHOMUST

79

Bun 3Bé3nHOTO Heda.
CosBe3nusl, spKue 3BE3/bl,







IUTAHETHI, UX BUIUMOE
NBIDKEHHE

80

Conneunas cucrema. CoJHIE.
ConHeyHast aKTUBHOCTb.
Hcrounuk sHeprun ConHua u
3BE3]

81

3BE3MbL, X OCHOBHbIE
xapakTepuctuku. /luarpamma
"CHeKTpaJbHbINA KJlacc —
CBETUMOCTB"

82

3Be3 bl TIaBHON
MOCIEN0BATEILHOCTH

83

BryTpeHHee cTpoeHue 3BE3 .
CoBpemeHHbIe NpeACTaBIeHUs
O MIPOUCXOKACHUH U
sBomonuy CosiHIA U 3BE3].
DTamnbl )KU3HH 3BE3]

84

Muneunsrii I1yTe — Hama
I'anaxTuka. THUNbI raJakTHK.
YépHble ABIPHI B sAApax
FaJIAKTHK

85

Bcenennas. Pacuupenue
Bcenennoii. 3akon Xa0bma.
Teopus boabmoro B3pbIBa.
PenukToBoe n3nyyeHue

86

MacmraOHasi CTPpyKTypa







Bcenennoii. Merarajakruka

87

KonTponpHas pabora

88

Du3nuecKuil NPaKTUKYM IO
teMe "HccrenoBanue siBJIeHUs
camonHnykmn" wiu "Coopka
MOJIEJIH AJIEKTPOMArHUTHOTO
redgeparopa”

89

Du3nuecKuil NPaKTUKYM IO
teMe "U3mepenue nepuoaa
CBOOOIHBIX KOJIeOaHMH
HUTSIHOTO U MIPY>XKUHHOTO
MasITHUKOB"

90

Du3nuecKuil NPaKTUKYM IO
TeMe "M3mepeHue nokasarens
MPENIOMJICHUS CTEKJIA" WITH
"Tlony4yeHue n300pakeHus B
CHUCTEME U3 IIOCKOrO 3epKaa
U JIMH3BI"

91

Du3nuecKuil NPaKTUKYM IO
teme "HaOmonenne
mudpakuun, nHTEphEpEHIIN
U MOJsipyU3aluy cBeTa”

92

Du3nuecKuil NPaKTUKYM IO
teme "HaOmoneHust 3B€3HOTO
Heba HEBOOPYKEHHBIM TJIA30M
C UCTIOJIb30BAHHEM




KOMITBFOTEPHBIX MPUIOKEHUN
IUTSE OTIPEICICHUS TIOJIOSKEHUST
HeOeCHBIX OOBEKTOB HA
KOHKPETHYIO JaTy. OCHOBHBIE
co3Be3qus CeBepHOro
MOJTyIIAPHUs U APKHUE 3BE3IbI"
unu "HaOnroieHus B T€IECKON
JlyHbI, 1aHET, TYMAaHHOCTEH
U 3BE3JHBIX CKOIJIEHUH"

93

O6obuenne n
cucremaTtusauus 3HaHuil. Ponb
¢dusndeckoii Teopun B
¢dopmupoBaHUU
NPEACTaBICHUH O (PUINIECKOM
KapTUHE MHUPA, MECTO
(U3MYECKOI KapTUHBI MHPa B
ol1ieM psimy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEACTABJICHUI O NPUPOAE

94

PeseprHbiii ypok. O0o0meHue
U CUCTeMAaTHU3aLUsl 3HAHUH 110
TeMe "DJIeKTPOMarHuTHas
UHAYKIUs"

95

PeseprHbIii ypok. O0o0meHme
Y CUCTEMATU3ALUsI 3HAHUI 110
TeMe "MexaHHYECKHE
koJieOaHus"







96

PeseprHbIii ypok. O0o0meHme
U CUCTEMAaTH3aLHsl 3HAHHUH 110
TeMe "DJIeKTPOMarHuTHbIE
konebaHus"

97

PeseprHbIii ypok. O6o0meHme
U CHCTeMAaTHU3alUsl 3HAHUH TTO
TeMe "MexaHu4eckue u
3JIEKTPOMArHUTHBIEC BOJTHBI"

98

PeseprHbIii ypok. O0o0meHue
U CHCTeMAaTH3alMs 3HAHUHN TTO
teme "OnTuka"

99

PeseprHbIii ypok. O0o0meHme
U CUCTeMaTHU3aLUsl 3HAHUH 110
teMe "KopnyckyssipHo-
BOJIHOBOM Ayasin3m"

100

PeseprHbiii ypok. O6o0meHme
U cucreMatTusanusa 3HAHUH IO
teme "®Pusnka aroma"

101

PeseprHbIii ypok. O6o0meHue
U CUCTeMAaTHU3aLUsl 3HAHUH 110
TeMe "®Pu3nKa aTOMHOTO s7Ipa
U 3JIEMEHTApPHBIX YacTULl"

102

PeseprHbiii ypok. O0o0meHme
U CUCTEMAaTH3AI|s 3HAHUH 110
TeMe "DIEeMEHThI
actpodpuzuku”







OBIIEE KOJIMYECTBO YACOB
I1O ITIPOT'PAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U YYEHUKA

®duzuka, 10 knace/ Mskuies I'.41., byxosues b.b., Cotckuii H.H. noa
penaknueii [lappentreBoii H.A., AkuronepHoe o01iecTBo «M3narenscTBo
«ITpocsemenuer

duzuka, 11 knace/ Mskuwes ['.J1., Byxosues b.b., Yapyrun B.M. nox
penaknueii [lappentreBoit H.A., Akunonepaoe o0mectBo «M3aaTenbcTBo

«IIpoceeuiecHue»

METOJNYECKHUE MATEPHUAJIBI IUIA YYUTEJIA

Peimkeenu Al COopauk 3ama4 o pusuke. 10- 11 knacc.

HHNPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://www.yaklass.tu/
https://lesson.edu.ru/03/07
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