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MOSICHUTEJIBHAS 3AIIMCKA

IIporpamma no du3uKe Ha YPOBHE CpeHero oduiero oopasosanus paspaboTaHa Ha OCHOBE I0JI0Ke-
Huii ¥ TpeOOBaHUii K pe3ysbTaTaM OCBOCHHS OCHOBHOM o6pa3oBaTesibHON MPOrpaMMbl, MPEJCTABICHHBIX B
®IrOC COO, a Tawxke ¢ yueToM (eaepansHoii paGoueit mporpaMMbl BoCIHTaHks 1 KOHUEILMH Npenoiana-
His yueGHoro npeamera «Pusuka» B 00pa3oBaTE/IbHBIX OpraHH3alHiIX Poccuiickoii Deepaniuu, peanusy -
JOLIUX OCHOBHBIE 00pa3zoBaTesbHbIE MPOrPpaMMBbI.

[TporpaMma 1o ¢u3mKe onpeaenser obs3arenbHOe MPEJIMETHOE COACPKAHHE, YCTAHABINBACT KO-
MeHIyeMyIO MOC/IEI0BaTeIbHOCTh H3YYEHHs TEM H pa3jenoB yueOHOro npejmera ¢ YUETOM MEKITPEAMET -
HbIX 1 BHYTPUIIPEAMETHBIX CBA3eil, TOTHKH yueOHOro Mpolecca, BO3pacTHAIX ocobennoctei 00yuaroLIMXCs.
[Tporpamma 1o ¢u3uke faéT MpeacTaBieHue o UesX, CONACPKaHUH, o01eii cTpaterud 00y4eHus, BOCIHTa-
HIASL M pa3BHTHS OOY4aIOMMXCs CpeicTBaMu yueOnoro npejvera «usukay Ha yriyOnéHHOM YPOBHE.

M3yuenne Kypca Gu3uKH yriayOa€HHOro ypoBHs MO3BOJIET pealn3oBaTh 3aain npodeccHoHaNLHOM
OpHMEHTAI|H, HATIPABICHO HA CO3/aHHME YCIOBHH U MPOSB/ICHUS CBOMX HHTE/UICKTYaIbHBIX H TBOPHECKHX
cnocoBHOCTEH KaykabM 00yHarolUMes, KOTOpble HE0OXOMMMBI Ul IPOJIODKEHHS 00Opa3oBaHMs B OpraHu-
3aumMsAX MPOMECCHOHATBHOr0 00pa30BaHys 110 Pa3IuYHbIM (H3HKO-TEXHHUECKAM H HHXKCHEPHBIM crenuab-
HOCTSIM.

B nporpamme mo (U3MKE ONMpENeNsioTCs IIaHHPyeMble Pe3y/bTaThl OCBOCHHS Kypea (u3uKH Ha
ypoBHe cpejaHero obuiero ofpasoBaHus: JHYHOCTHBIC, METANPEAMETHbIC, NPEAMETHRIC (va yrinyOnénHom
ypoBHe). Hay4HO-MeTo/10/10ri4ecKoil OCHOBOH s paspaboTky TpeOOBAHHMA K JINUHOCTHBLIM, METAIIPEAMET -
HBIM ¥ [IPEJAMETHBLIM pe3y/ibTaTaM 00ydarolMXCsl, OCBOMBIIMX [POrpamMMy 1o ¢u3MKe Ha YPOBHE CPEIHEr0
06111ero 06pa3oBanms Ha YriTyOIEHHOM YPOBHE, ABIACTCS CHCTEMHO-IEATEILHOCTHBIH MOAXO.

[TporpaMma no (pu3uKe BKIHOYALT:

[IAHAPYEMBIE Pe3yIbTaThl OCBOEHHS Kypca (PU3MKn Ha yriyOnEHHOM YPOBHE, B TOM HHCIIE PEAMET-
HbI€ PE3YJILTATHI [0 ToaM 00y4eHH s,

cofepikanue yueGHoro npeamera « @u3mkay 1o roxam o0y4eHHs.

[Mporpamma 1o (pH3MKE MMEET NPUMEPHBII XapakTep H MOKET ObITh MCIOJIL30BAHA YHHTEIAMH bu-
3UKH /IS COCTABJICHUS CBOUX pabo4HX mporpaMm.

[Iporpamma 1o (U3MKE HE CKOBBIBACT TBOPHECKYIO MHHIHATHBY yuuTeNnei M MpeoCTaBiseT BO3-
MOIKHOCTH JUISl PEATM3AllHH PA3IMUHBIX METOIMYECKHX MOJXO0/I0B K MpenoiaBaHHio Gu3ukn Ha yriayOnén-
HOM YPOBHE IIPH YCJIOBHH COXPaHEHHs 0043aTeNbHOH YaCTH COAEPIKAHMS KypCa.

dusmka Kak Hayka o Haubosiee oOIHMX 3aKOHAX [PHPObI, BRICTYNAdA B Ka4ECTBE yueOHOro npeamMera
B LIIKOJIE, BHOCHT CYILECTBEHHbIH BKJIA] B CHCTEMY 3HaHUH 00 OKpYXKaroeM MUpe. [LkonbHBI Kype Gu3n-
KH — CHCTeMOOGpasyrolmii 1715 eCTECTBEHHO-HAYYHBIX YUYeOHBIX MPEJMETOB, MOCKOIIBKY (Gu3nyeckue 3aKo-
HBI JIeKaT B OCHOBE MPOLECCOB M ABJCHHH, H3ydaeMbIX XuMueil, Ouonoruei, dpusuueckon reorpadueil u
acTpoHomueil. Mcrons3oBanie 1 akTHBHOE NIPUMEHEHHE (PH3HYCCKAX 3HAHHI ONpeennio Xapakrep 1 Oyp-
HOE PasBHTHE Pa3HOOOPA3HBIX TEXHOIOTHH B c(epe SHEPreTHKH, TPAHCTIOPTA, OCBOCHHMA KOCMOCA, MOIyHe-
HUsI HOBBIX MAaTEPHANIOB C 3a/aHHBIMK cBoiicTBamu. M3yyenue pH3MKH BHOCHT OCHOBHO#H BKJ1ajl B (pOPMHPO-
BaHMe eCTeCTBEHHO-HAYUHON KapTHHBI MMpa o0yw4aiollerocs, B hopMupoBaHue YMEHHH NPUMEHATH Hayu-
HBIH METOJI [O3HAHMS TIPH BBINOIHEHHH HMH y4eQHbIX HCCIIeJOBaHHH.

B ocHOBY Kypca (PH3NKH HA YPOBHE CpeaHero obuiero o6pa3oBaHus MOJIOXKEH psil ujiel, KOTopbIe
MOYKHO pPacCMaTpHUBATh KaK MPHHILMIIBI €ro MOCTPOCHHS.

Hoea yenocmuocmu. B cOOTBETCTBHY C HEll KypC ABISETCS JIOTHYECKH 3aBEPLICHHBIM, OH COACPHHT
MaTepHall M3 BCEX paszienioB (U3MKH, BKITIOYAET KaK BOMPOCH! KJIACCHYECKOH, TaK M COBpeMEHHO# (PU3HKH.

Hoes zenepanuzayuu. B cootBeTcTBUM ¢ Hell MaTepuan Kypca Gpusukn 0ObeIMHEH BOKPYT ¢usuue-
ckix Teopuii. Beayuum B kypce sBisercs GopMuUpOBaHHE MPEICTABICHHH O CTPYKTYPHBIX YPOBHAX Mate-
pHH, BELLIECTBE H IMOJIE.

Hoesn zymanumapusayuu. EE peanusaiys mpejnosaracT HCoib30BaHHE IyMaHHTAPHOTO TOTEHIH-
ana (pu3MYeCKOoil HAayKH, OCMBIC/ICHHE CBA3H Pa3sBUTHs (PH3HKH C Pa3sBATHEM o01ecTBa, a TaKKe ¢ MHPOBO3-
3pEHYECKHMH, HPABCTBEHHBIMH H SKOJIOrMYECKHUMHU [POOIeMaMH.

Hoea npurnaonoii nanpaeaennocmu. Kype ¢pusukn yriyOn€HHOro ypoBHs Npeanoaract 3Hakom-
CTBO C IIMPOKHM KPYTOM TEXHHHYECKHX M TEXHOJOTHYECKHX MPHIIOKCHUH H3YUCHHBIX TEOPHH M 3aKOHOB.
[pu 2TOM paccMaTpUBAIOTCs HA yPOBHE OOLIMX [PEeICTABICHHH U COBPEMEHHBIC TEXHUUECKHE YCTPOHCTBA,
1 TEXHOJIOIHH.



Hoesn 3Kkon0zuzauuu pealn3yertcs MOCPEACTBOM BBEIACHHSA 2JIEMEHTOB COJACPKAHHMA, MOCBALIEHHBIX
YKOJIOFMYECKHM MpoGIeMam COBPEMEHHOCTH, KOTOPBIE CBA3aHbI € Pa3BHTHEM TEXHHKH H TEXHOJIOTHH, a TaK-
ke 00cyiaeH s pobieM palHoHAIBHOTO NPHPOAOTIONL30BaHN) 1 9KOJIOTHUECKO# Oe301acHOCTH.

OcBoeHHe COAEpPIKaHUs IPOrPaMMBI 110 (PU3HKE J0JDKHO ObITh MOCTPOSHO Ha MPUHIMMAX CHUCTEMHO-
JeATEIBLHOCTHOrO MoaXoAa. Jlas Gu3kKy peanu3aiis 3THX MPUHUKIOB Oa3UpyeTes Ha HCHO/L30BAHKHN Ca-
MOCTOSITE/IBHOTO IKCIIEPHMEHTA KaK MOCTOSHHO JeHCTBYyomero dakropa yueGHOro npouecca. [ yriyo-
JIEHHOTO YPOBHS — 3TO CHCTEMa CaMOCTOATENLHOrO YHCHHYECKOro 3KCINEPHMEHTa, BIITIOHAIOLIETO ($pon-
TaJIbHbIE YYEHHUYECKHE OMBITHI IPU M3y4YeHHH HOBOrO MaTepuana, J1abopaTopHbie paboThl ¥ paboThI MPAKTH-
kyma. [Tpi 9TOM BO3MOKHBI /1Ba Criocoba peanusaunn GU3NIECKOro MPAKTHKYMa. B nepBoM ciyyae npakTu-
KyM mpoBoauTes 6o B Kouue 10 u 11 kinaccos, nubo nocie nepeoro 1 BTOPOro MOJIYTOMH B KQXK/IOM H3
THX Ki1accoB. Bropoii crocob — 3To uHTerpaus paboT NpakTuKyma B CHCTEMY nabopatopHbIX padboT, KOTO-
pbie TIPOBOATCS B poLecce H3yueHus pasaena (temsr). LIpu sToM noa paboTamMH MpaKTUKYMa MOHUMAETCs
CAMOCTOSTENEHOE HCCIIEIOBAHME, KOTOPOE MPOBOAMTCS MO PYKOBOACTBY CBEPHYTOro, 00OOMIEHHOTO BHAA
6e3 momaroBoi HHCTPYKIIHMH.

B nporpamme o Gpu3MKe CHCTEMA YUEHHUECKOrO SKCIEPUMEHTA, nabopaTopHbIX pabOT W MPAKTHKY -
Ma Npe/ICTaB/IeHa eMHbIM nepeuneM. Bpibop TemMaTnky Ul 3THX BUJIOB yHCHHUECKUX rnpakTuyeckux padbort
OCYIIECTBISAETCS YYaCTHHKAaMHU 00pa30BaTe/IbHOro MPOLecca HCXOs H3 0COOEHHOCTEH MOYPOYHOrO IJIaHH -
poBaHus M OCHailenns kabunera usuku. [Tpn sToM obecrieunBaeTcs OBJajCHNAE 00y4aloLMMHC YMEHHS -
MH [POBOIMTb MPSIMbIE H KOCBEHHbIE H3MEPEHMUS, HCCIIEI0BAHNS 3aBUCHMOCTEH (puzMuecKuX BEJIMYHH U 110~
CTAHOBKY OIBITOB 10 POBEPKE IPEIOKEHHBIX THITOTES.

Bo/IblIoe BHUMAHME Y/IESIeTCs PelleHnIo PACUETHBIX U KaueCTBEHHBIX 3a1ad. [Ipn sToM A7 pacyeT-
HBIX 3a/1a4 TIPHOPHTETOM SBJISIOTCA 3a/@4M C SBHO 33/aHHON M HESBHO 3a/IaHHO (puznueckoi MOJEIBIO,
[O3BOJISOLIAE IPUMEHATH U3yYeHHbIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OAHOrO pa3jiena Kypcea, Tak H HH-
Terpupys NpHMeHEHUe 3HAHKMA U3 Pa3HbIX pa3nenos. Jlis KaueCTBEHHBIX 3a/1a4 IPHOPUTETOM SABJIAIOTCA 3a-
nanus Ha o0bsCHEHHE/Npe/IcKa3anue NpOTeKan s (PU3MUECKUX SBICHHH H MPOLIECCOB B OKpYJKaroIeH xKus3-
HH, TpeOyIomue BbIGopa Pr3MYECKOH MOJIENHM JUIsl CHTY MU PAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorsercteuu ¢ TpebopanusiMu @I'OC COO k MarepualbHO-TEXHHICCKOMY obecnieuenuio yued-
HOro mpouecca Kype ¢usuku yrayOn€HHOro ypoBHS Ha YPOBHE CpEHEro obero obpa3oBaHus JI0/KEH
M3yuaThCs B YCIOBUSX NpeAMETHOro kabunera. B xabunere (u3ukE HomKHO ObITH HEOOXOIMMOR nabopa-
TOpHOE 060pyI0BaHHE IS BBINOJIHEHHS yKa3aHHBIX B IPOrpaMMe I10 du3KKe yYEHHYECKHX ONBITOB, 1a00-
paTOpHBIX PaboT 1 pabOT NPAKTHKYMa, & TAK/KE 1EMOHCTPALHOHHOE 000PY 10BAHHE.

JleMOHCTpalMOHHOE 000pyA0BaHHE (POPMHUPYETCA B COOTBETCTBHH C IPHHIUIOM MHHUMAJBHOI J10-
CTATOYHOCTH M 00eCNeYnBAET IOCTAHOBKY MEPEUUCICHHBIX B IPOrPaMME M0 (pH3MKE KITIOHYEBBIX ACMOHCTpPA-
WKt U MCCIeI0BaHus U3ydaeMbIX SIBJICHHH M MPOLECCOB, IMITUPUYECKHX H (yHAaMEeHTaJIbHBIX 3aKOHOB.
UX TEXHHYECKUX TPHUMEHEHHH.

JlaGopaTopHoe 060pyA0BaHHE U YYCHHUECKHX PAKTHYECKHX paboT dopMHpyeTCs B BHIE TEMaTH-
YeCKHX KOMIUIEKTOB H 0GecrieuMBaeTces B pacyéTe OJHOrO KOMILIEKTA Ha ABYX oOyyatomuxcs. Temaruye-
CKHE KOMIUIEKTBI 1abopaTopHoro 06opy10BaHHs A0KHBI ObITE MOCTPOCHBI HA KOMIUIEKCHOM HCIO.JIb30Ba-
HHM AHAJIOTOBBLIX M M(PPOBBIX MPHOOPOB, a TAKIKE KOMIBIOTEPHBIX H3MEPHTE/IBHBIX CHCTEM B BHIIC ugpo-
BBIX J1a00paTOPU.

OCHOBHBIMH LIEIAMH H3y4eHus Gusnku B oOuieM 00pa3oBaHUH SBISIOTCH:

dopMHUpOBaHKE HHTEPECA W CTPEMJICHHS 00Y4YalOMUXCsl K HAyYHOMY H3Y4EHHIO MPUPOIIBI, PA3BHTHE
MX MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BHTHE MPE/CTABIEHUH O HAYYHOM METO/Ie MO3HAHMsT i GOPMHPOBAHME HUCCIIEA0BATEIILCKOTO OT-
HOIIEHHS K OKPYIKAIOIIHM SIBIIEHHAM

(OpMHpOBaHHE HAYYHOr0 MHPOBO33PEHHs KaK pe3yibTaTa H3yYeHHs OCHOB CTPOCHH:A Marepni H
(byHIaMEHTATBHBIX 3aKOHOB (PU3KKH;

(opMHpoBaHHe yMeHHiT OOBACHATH SBICHHS C HCTIONB30BaHUEM (H3MYECKUX 3HAHHH U HAYUHBIX JIO-
Ka3aTeJLCTB;

hopMupoBaHUe MpeiCTaBNeHHH 0 pomH (U3UKK Ul PA3BUTHS JIPYTUX ECTECTBEHHBIX HAYK, TEXHHKH
U TEXHOIIOTHIf;

pasBHTHE NpeJICTaBIEHUH 0 BO3MOKHBIX cepax Oyayuielt npodeccHoHanbHOMH NEATENbHOCTH, CBA -
3aHHBIX ¢ (HU3UKOI, MOArOTOBKA K JaibHeliemMy 00y4eHHIO B 3TOM HalpaBIeHAH.

JlocTwkeHue 3TUX Lenelt obecrieynBaeTcs pelIeHHeM CeayIoUnX 3a1a4 B npouecce H3ydeHus Kyp-
ca GU3MKU HA YPOBHE CpeHero 0b1iero 06pa3oBaHHus:



npuoOpeTeHHe CUCTeMbl 3HaHMil 00 o0uMX (H3MYECKHX 3aKOHOMEPHOCTAX, 3aKOHaX, TCOPHSIX.
BKJIIOYAS MEXAHWMKY, MOJIEKYJISIPHYIO (DM3HKY, MEeKTPOANHAMMKY, KBAHTOBYIO (PM3MKY H 3IE€MEHTbl acTpo-
(huznkmu;

(OpMHUpPOBAHHE YMEHHUIi IPUMEHSATH TCOPETHUECKHE 3HAHUSA /15l 00BACHEHUS (PHINUCCKUX SIBJICHHI B
MPUPOJIE U ISl IPHHSATHS IPAKTHYECKHX PellleHtii B MOBCEAHEBHOH KH3HH;

0CBOEHHE Croco0OB pellleHus pasinyHbIX 3aJad C SBHO 3alaHHON (pu3MuecKOH MOZeNbIo, 3a1ad,
[0/1pa3yMeBaIOIINX CAMOCTOATENIbHOE CO3/1aHie (DU3NYECKOH MOJIENH, aIeKBAaTHOH yCIOBHAM 3a/la4H, B TOM
YHCIIe 3a1a4 MHIKeHepHOTo XapaKTepa;

MOHAMaHHE (PM3MYECKHX OCHOB ¥ IPUHIMIIOB JEHCTBUSI TEXHMYECKMX YCTPOHCTB M TEXHOJIOIMYE-
CKHX ITPOLIECCOB, UX BIMSHUS HA OKPYIKAIOLLY1O Cpey;

OBJIAJIEHHE METOJaMH CAMOCTOATEILHOr0 IUIAHHPOBAHUS W TPOBEACHUA (PU3MYECKHX JIKCIICPHMEH-
TOB, aHA/IM3a K HHTEPIPETALIMH HH(POPMAIMH, ONpeIENIeHHs TOCTOBEPHOCTH MOJIYyYEHHOr0 pe3y ibTarTa;

CO3/laHHEe YCNIOBHH UIs pa3BHUTHs yMEHHi MPOEKTHO-HCC/IEA0BATE/IECKOH, TBOPUECKOH ACATENbHO-
CTH;

pa3BHTHE HHTepeca K cepam Mpo(eCCHOHAIIBHOI JIeSTENbHOCTH, CBS3aHHOI ¢ (PH3HKOH.

B cootserctBun ¢ Tpedosanuamu ®I'OC COO yrinyOnaéHHbIH ypoBeHb H3y4eHUs yueOHOro npeame-
Ta «®Du3nKa» HA YPOBHE cpeaHero obuiero obpaszoBaHus BbIOHpacTCs 00y4arOMMHCH, MIAHAPYIOMIAMH
NPOJOIKEHHE 06Pa30BaHus 110 CHEUUATEHOCTAM (DU3UKO-TEXHHYECKOTO Npouis.

Ha usyuenne usuku (yray6nénHblii ypoBeHb) Ha ypOBHE CpEJHEro oduiero obpasoBaHus OTBO/INT -
ca 340 uacos: B 10 xnacce — 170 yacos (5 yacos B Heaemo) 11 kinacce — 170 yacos (5 4acoB B HEZIEIIO).

[MpesnaraeMblii B iporpamme 1o (U3MKe nepedyeHb 1ab0paTopHBIX M MPAKTHYCCKHX pabOT ABIAETCH
PEKOMEHI0BAHHBIM, y4HUTEb JeIacT BbIOOP MpoBeIeH s 1ab0PaTOPHBIX PA0OT M ONBITOB C yUETOM HHIMBH -
JAyainbHbIX 0coOeHHOCTEl 00ydaromuxcs.



COIAEPKAHHUE OBYYEHHAA
10 KJTACC

Paspen 1. HayuHblii MeT01 M03HAHHS MPHPOJBL.

dusnka — QyHIaMeHTaIbHas HayKa o npupoe. Hay4Hbii MeTo MO3HAHHS U METO/IbI HCC/IEI0BAHKA
(usznyecKnX sABIEHUN.

DKCIEPUMEHT M TeOpHs B NpoLecce Mo3Hanus npupozisl. Habmonenne i SKCIIepUMEHT B thusuke.

Crioco6bl u3MepeHns (DHU3MUECKUX BEIUYHH (aHAIOroBble M LH(POBbIC H3MEPHTE/IbHbIE npuobopsI.
KOMIIbIOTEPHBIE aTYMKOBbIE CUCTEMBI).

[MTorpemHoCTH H3MepeHHil pU3HUIECKHX BeIMYHH (A0COMOTHAs 1 OTHOCHTEJIbHAs ).

MojenupoBanue (pH3MUECKHX ABJICHAI 1 MPOLEccoB (MaTepuabHas TOUKa, a0COMIOTHO TBEP/OE Te-
110, WeaNbHAs KUIKOCT, MACANbHBIH ra3, ToueuHbli 3apsn). ['unoresa. PU3NYECKHil 3aKOH, rPaAHHILIbL €TI0
npuMeHUMOCTH. DHU3HUecKas TeOpHs.

Posb u mecTo Gu3uKy B OPMHPOBAHNM COBPEMEHHOM HAYHUHOH KapTHHBI MUPA, B NpakTUYECKOi Jie-
SITEJIbHOCTH JIFOJEH.

Vuenuueckuii s3xcnepumenm, 1a60pamopHsie pabomst, NPAKMUKYM.

W3mepeHue CHIIbI TOKA M HATIPSIKEHHUA B LIEMH MOCTOSHHOTO TOKA MPH MOMOLIH aHAJIOTOBBIX H uud -
POBBIX H3MEPUTEJILHBIX MPUOOPOB.

3uakomeTBO ¢ WH(poBoil nadopatopueii no ¢usuke. [Ipumepsl H3MepeHus (PM3MYECKHX BEJIHYHH
IIPH TIOMOIIHM KOMIIBIOTEPHBIX JAaTYHKOB.

Pasnmen 2. Mexanunka.

Tema 1. Kunemamuka.

Mexanuueckoe apukenne. OTHOCHTEIBHOCTh MEXaHHUYECKOTO ABMKeHUs. CucTtema oTCuETa.

[Tpsimast u oOpaTHas 3a1a491 MEXaHUKH.

Paauyc-BeKTOp MaTepHaibHON TOYKH, €0 MPOEKLMK HA OCH CHCTEMbI KOOp/IMHAT. Tpaekropus.

[lepememienne, CKOPOCTE (CpeIHss CKOPOCTh, MTHOBEHHASI CKOPOCTb) M YCKOPEHHE MaTepUaIbHOM
TOYKHM, MX TIPOEKIIMK HA OCH CHCTEeMbI KoopauHaT. ClI0KeHHE NepeMeLleHUH 1 CIIOXKEHHE CKOpOCTEii.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOIMHEHOE ABKKEHHE. 3aBHCHMOCTh KOOPIMHAT, CKOPOCTH.
YCKOPEHHS M MyTH MAaTEPUAIIbHOM TOUKHM OT BpEMEHH U MX IpaduKy.

CroGoHoe najexue. Yckoperne cBo6oaHoro nagenus. [Ipmwkenne Tena, OpoIeHHOro Mo yriom K
FOPHU30HTY. 3aBHCHMOCTh KOOPIMHAT, CKOPOCTH M YCKOPEHHS MATepPUaIbHOH TOYKH OT BPEMCHHM H HX rpa-
(huku.

Kpusosnuueitnoe asrkenue. J[BukeHHe MaTepuaibHOMH TOUKH 110 OKPYKHOCTH. VYrnosas ¥ JIMHEHHAs
ckopoctb. Ilepros i uacTota obpamenus. LleHTpocTpeMuTeNbHOE (HOPMAIbHOE), KacaTe/IbHOe (TaHreHIH-
anbHOE) H I0JIHOE YCKOPEHHE MaTepHallbHOM TOUKH.

TexHuuecKHe yCTPOHWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIMHUJIOMETP, JBHKCHHE CHApsl0B, LEI-
HblE, IIECTEPEHYATBIC U PEMEHHBIC NIEpeiaut, CKOPOCTHbIE TH(THI.

Hemoncmpayuu.

Mojenb cucTeMBbl OTCUETA, WITFOCTPALMS KHHEMATHYECKHX XapaKTepHCTUK JIBHIKCHHUS.

Cnoco0Obl HcclieJoBaHHs IBHIKEHHH.

UmocTpaliys NpeiebHOro Nepexo/ia i H3MepeHne MIHOBEHHOH CKOPOCTH.

[IpeobGpazoBanue ABUIKEHHI C HCIIOIB30BAHHEM MEXAHH3MOB.

[Tagenue Ten B BO3LyXe U B Pa3peKEHHOM [IPOCTPAHCTBE.

HaGroienne aBuKeHus Tejia, OpOLIeHHOr0 N0/l YIJIOM K TOPH30HTY ¥ F'OPH30HTAIbHO.

HamnpasyieHnue CKOPOCTH NPH ABMIKEHHH IO OKPYIKHOCTH.

[IpeobpazoBanue yrioBoi CKOpPOCTH B PeIyKTOpE.

CpaBHeHHE IyTel, TPAeKTOPHH, CKOPOCTEH ABHIKEHHS OJHOTO M TOTO K€ TE/a B Pa3HbIX CHCTEMaX
oTcuéra.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabonisl, NPaKmMuKym.

W3yueHne HEPABHOMEPHOTO [IBHIKEHHS C 1EIbIO ONPEIEICHH MTHOBEHHOH CKOPOCTH.

Vi3mepenue yCKOPEHHsl Ny NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JBHIKEHHH 110 HAKIOHHOH MI0CKO-
CTH.

HccnemoBanne 3aBUCHMOCTH MYTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JIBHIKCHUH.



M3mepenne ycKopeHus CBOO0IHOro najieHust (PEKOMEHI0BAHO HCMOIB30BAHUE undposoii naboparo-
pun).

M3yuenue ABWKEHUS TeNa, OPOLICHHOr0 TOPH3OHTAIBHO. [IpoBepka rHIOTE3bI O MPSAMOH MPOIOPLH -
OHAIIBHOH 3aBUCHMOCTH MY JaTbHOCTBIO ONETA U HAYAlIbHOH CKOPOCTbIO TEJIa.

Vi3yueHue ABHKEHHS TeJla 10 OKPYIKHOCTH € MOCTOSIHHOM 110 MOYJIIO CKOPOCTRIO.

VceresoBaHme 3aBHCHMOCTH Mepro/ia oOpaleHts KOHHYECKOro MasTHHKa OT €ro napameTpos.

Tema 2. Jlunamuka.

[Tepesiit 3akon Hptotona. FiHepuuanbHbie CHCTEMBI OTCUET. Tpuniun oTHocuTenbHocTH anmies.
HennepiuasibHbie CUCTEMBI OTCUETA (ONpeieieHHE, NpUMEPHL).

Macca tena. Cuna. [TpuHIMN Cynepro3uiiuy CAL

Bropoif 3akoH HptoTOHA AU MaTepHaibHOH TOUKH.

Tpetuii 3akon HeioToHa it MaTepHaibHbIX TOUCK.

3aKOH BCEMHPHOI'O TATOTEHUS. DKBUBANICHTHOCTD rpaBUTALIMOHHON W HHEPTHON MAcCChl.

Cua TSKeCTH. 3aBHCHMOCTh YCKOPeHHst CBOOOIHOIrO MajeHust OT BBICOTHI HA/ MOBEPXHOCTRIO T/~
HeTHI U OT reorpaduueckoil WMpPoThL. JIBuikeHHe HEOSCHBIX TN H UX CITY THHKOR. 3akonsl Kernnepa. [lepsas
KOCMHUYECKasi CKOPOCTb.

Cuna ynpyroctd. 3akon ['yka. Bec Tena. Bec Tena, nBHKyErocs ¢ yCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHs! CKOJIBKEHUS U CHIIa TPEHUS TTOKOA. KoapduumeHT tpe-
nust. CHUa CONPOTHBIICHUS MPH JBHKEHHN TEla B KHUIKOCTH HIIH rase, eé 3aBHCHMOCTB OT CKOPOCTH OTHO-
CHTE/IbHOTO JBHIKEHHUSI.

Nasnenue. Nunpocratudeckoe Aasaenue. Cua ApXuMesa.

TexHUUECKHe YCTPOMCTBA M TEXHOIOTHYECKHE MPOLECChI: MOAUINITHHKM, ABUKEHAE HCKYCCTBEHHBIX
CITy THUKOB.

[emoncmpayuu.

Hab1ro/leHie IBHKCHUS Tell B HHEPLHAIbHbIX i HEHHEPLUMAIbHBIX CHCTEMAX 0TCUETa.

[IpuHIUIT OTHOCUTEIILHOCTH.

Kauenue ABYX OWJIMHAPOB WM INApOB PasHOH Macchl ¢ OJMHAKOBBIM yCKOPCHHEM OTHOCHTEJILHO
HEeHHepLMAIbHOH CHCTEMbl OTCHETA.

CpaBHeHHUE paBHONEHCTBYIONIEH MPHIOKEHHBIX K TEJIy CHII C MPOH3BEACHUEM MACCHI Tesa Ha ero
YCKOpEHHE B HHEPLIHAILHOI cHCTeMe OTCUETa.

PaBeHCTBO CHJI, BO3HHKAIOIIKMX B PE3y/IbTaTe B3aUMOACHCTBHSA TEJL.

M3MepeHue Mace 1o B3auMOJICHCTBHIO.

HesecomocTs.

Bec Tena pH yCKOPEHHOM MOABEME U MaJICHHUH.

LlenTpoGexkKHbIE MEXAHH3MBI.

CpaBHEHHE CHJI TPEHHS TIOKOS, KaUYeHHS U CKOJIBKEHU.

Yuenuueckuii IKcnepumenm, 1a6opamopHvie padomsl, RPAKmMuKym.

W3mepenne paBHOASHCTBYIOLIEH CHIT IPH JABHKCHIH Opycka Mo HaKJIOHHOM MJIOCKOCTH.

[poBepka rHIOTE3bI O HE3ABHCHMOCTH BPEMEHH BHIKCHHS OpycKa 1o HAKJIOHHOH TMJIOCKOCTH Ha 3a-
JIAHHOE PACCTOSIHUE OT Er0 MAcCChI.

Wccren0Banye 3aBHCHMOCTH CHJ YIIPYTOCTH, BO3HHKAIOWIKX B NMPYXKHHE H PE3HHOBOM oOpaslie. oT
ux aedopMaiiu.

M3yueHue ABHIKEHHA CUCTEMBI TeJl, CBSI3AHHBIX HUTBIO, IEPEKUHYTOH 4epes NErkuii 6II0K.

W3mepenue K03 UIueHTa TPEHH 110 BEINYHHE YTrI0BOro ko3 duIHenTa 3aBHCHMOCTH Fp(N).

WcesenoBanne JBHIKEHUs Opycka MO HAKJIOHHOW MJIOCKOCTH € NEPEMEHHBIM ko3 uIeHTOM Tpe-
HHUA.

M3ydenue QBUIKEHUS IPy3a Ha Bally C TPEHHEM.

Tema 3. Cmamuxka meépoozo mena.

AGcomoTHo TBEpAOE Teno. IlocTynare/ibHOE H BPALIATE/IBHOE ABHIKCHHC TBépIOro tena. MoMeHT
CHITBI OTHOCHTENBHO OcH Bpainerus. [1neuo cuibl. ClojkeHue Cuil, NPHIOKEHHBIX K TBEPIOMY TeIy. [lenTp
TSKECTH TeJIa.

Venosusi paBHOBECHs! TBEPOTO TeJa.

VeroitunBoe, HeyCcToHYHBOE, O€3pa3THyHOe paBHOBECHE.

TexHuuyeckne yCTpOMCTBa H TEXHOJIOTHYECKHE ITPOLIECCRL KPOHIITEIH, CTPOUTENbHbIH KPaH, pecT-
yaTble KOHCTPYKIIHHA.



Hemoncmpayuu.

Yci0BHs paBHOBECHS.

Bujibl paBHOBECHSI.

Vuenuueckuii sxcnepumenm, 1abopamopnsie padonmbst, NPaAKMUKYM.

HccnenoBanue yciuoBri paBHOBECHs TBEPAOrO TE/a, HMEIOILEro OCh BPALIEHHS.

KoHCTpyHpoBaHHE KPOHIITEHHOB U pacy€T CHIT YTIPYTOCTH.

N3yueHue ycTORYMBOCTH TBEPIOro Tejla, HMEIOLLEro IIomiaab Onopskl.

Tema 4. 3axkonbt COXPAHEHUA 6 MEXAHUKE.

VMrynibec MaTepHaibHOl TOYKH, CHCTEMbl MaTepHalbHbIX TOUYEK. L[eHTp Mace cHCTeMbl MaTepHalb-
HBIX Touek. Teopema 0 ABMKEHUH LIEHTPA Macc.

WMITy/ibe CHIIBI M H3MEHEHHE UMITY IbCA Tela.

3aKOH COXpaHEHHS HMITYJIbCA.

PeakTuBHOE JBHIKEHHE.

MoMeHT uMnysbca MaTepuanbHo# Touku. [lpeacTaBnenne 0 COXpaHeHHH MOMEHTA UMITYJILCA B LICH -
TPaJIbHBIX MOJISAX.

PaGoTa cHJIbI Ha MalIOM M Ha KOHeYHOM repemelienun. ['paduyeckoe npeacrapnenne padboTbl CHIILL

MoHOCTE CHITBIL.

Kunerndeckas sHeprus MarepuanbHoi Toukd. Teopema 06 H3MEHEHHH KHHETHYECKOH SHEprum Ma-
TepUabHON TOUYKH.

[ToTeHUMATBHBIE ¥ HENOTEHIHAIbHbIE CHibL [loTeHnuanbHas 3Heprus. [loTeHmuanbHas SHEPris
ynpyro jaebopmupoBantoil npyxunbl. [lorenunanshas sHeprus Tejia B 0XHOPOJHOM IpaBUTAIIHOHHOM M0~
sie. TIoTeHIMANBHAS SHEPTHS Telld B IPABMTALIMOHHOM I10JIE OJIHOPOHOIO Wapa (BHYTPH U BHE mapa). Bro-
pas KocMHYecKast CKOpOCThb. TpeTbs KOCMHUYECKas CKOPOCTh.

CBsA3b paboOTEl HEMOTEHUMAIBHBIX CHJI ¢ M3MCHEHHEM MEXaHHYECKOH HEPrHH CHCTEMBI Tel. 3aKoH
COXpaHEHUs MEXaHMYECKOH IHEPTHH.

Vrpyrue 1 Heynpyrue CTOJIKHOBEHHS.

YpaBuenne BepHyum s HaeanibHON KHIKOCTH KAK CIEJICTBUE 3aKOHA COXPAHEHUS MEXaHHWYECKOH
IHEPrHHU.

TexHHYECKHE YCTPOHCTBA U TEXHOJOIHYECKHE MPOLECCHI: [IBUKEHUE PAKET, BOAOMET, KONEP, Mpy -
JKHHHBIH MMHCTONET, THPOCKOI, PUrypHOE KaTaHHE Ha KOHbKAX.

Hdemoncmpanu.

3aKOH COXpaHEHHs UMITYJIbCA.

PeakTuBHOE JIBHKEHHE.

M3mepenne MOLIHOCTH CHIIBL.

M3MeHeHue SHEePrUH Tejla [PU COBEPLICHHH pabOThL.

B3auMHBle peBpalieHus KHHETHYECKOH ¥ MOTEHINAILHOM SHepritil IPH JCHCTBHN HA TEJIO CHIIbI T4 -
MECTH W CHJIbI YIIPYTOCTH.

CoxpaHeHHe IHepruy npu cBOOOIHOM MaCHHH.

Yuenuueckuit 3kcnepumennt, 1a60pamopHsie padontsl, NPAKMUKYM.

M3mepeHne uMITyJibca Tela o TOPMO3HOMY Iy TH.

M3MepeHHe CHIIBI TATH, CKOPOCTH MOJEIH 3EKTPOMOOHIIA  MOLIHOCTH CHIIBI TATH.

CpaBHeHHE H3MEHEHHS HMITYJIbCa TeJla C UMITYJILCOM CHIIBL.

MccnenoBanue coXxpaHeH s UMITY IECA [PH YIIPYTOM B3aUMOJEHCTBHH.

M3mepeHue KAHETHYECKOH YHEPruy Tea o TOPMO3HOMY Iy TH.

CpaBHeHHe U3MEHEHHUs [OTEHLHAILHO YHEPIUH TIPYKUHbI C pabOTO# CHIIbI TPEHHS.

Onpenenenue paGoThI CHIIBI TPEHHUS NPH ABHKEHHH TeJIa 110 HAKJIOHHOH! IIIOCKOCTH.

Pa3znen 3. MoJiekyasipHasi pu3HKa H TEpMOHHAMHKA,

Tema 1. OcHOBbI MONEKYIAPHO-KUHEMUYECKOU MEOPULL.

OCHOBHBIE TMOJIOKEHMSI MOJEKYsipHO-kuHeTnueckoit teopun (MKT), ux onbirHoe 0DOCHOBAaHHE.
Jluddysus. Bpoynosekoe apmkeHue. Xapakrep ABHKEHHS M B3aUMOJICHCTBHS HACTUIL BEIIECTBA. Moenu
CTPOEHHSl Ta30B, KUAKOCTEH U TBEPALIX Tel M OOBACHEHHE CBOMCTB BEIIECTBA HA OCHOBE JTHX MOJIETIEeH.
Macca 1 pasmeps! MoJieky (atomoB). Kommuectso Bemectsa. [loctosHHas ABorazpo.

Tennosoe pasxosecue. Temneparypa i criocoOb! €€ u3mepenus. Llkana Temneparyp [{enbcusi.

Mozenp HaealbHOro ra3a B MOJIEKYIIPHO-KMHETHYECKOH TeOpUH: YaCTHIIbI Ta3a ABHIKYTCS XaoTH4e-
CKH U HE B3aUMOJEHCTBYIOT JAPYT C APYTOM.



['azoBbie 3aKoHsl. YpaBHenue MenzeneeBa—Knaneipona. AGcomoTHas TeMneparypa (wkasa Temmne-
paryp Kenbsuna). 3akon [Jlanstona. Mzonpouecce! B HI€ATLHOM rase ¢ MOCTOSHHLIM KOJIHYECTBOM BELLIE-
crBa. ['paduyeckoe npeicTapIeHHe H30MPOLIECCOB: H30TEPMA, H30X0pa, u3obapa.

CBsI3b MEX/Iy IaBICHHEM U CpejiHell KMHeTHYeCKo SHeprueil nocTynare/bHOro TerioBoro ABHAC
HHs MOJIEKYJT HICAIBHOTO Ta3a (OCHOBHOE YpPaBHEHHE MOJEKYISIPHO-KMHETHUECKOH TEOPHH HICAILHOIO rd-
3a).

CBA3b A6COTIOTHON TEMIIEPaTyphl TEPMOMHAMHHYECKOH CHCTEMBI €O Cpe/IHeH KMHETHYECKOH dHEp-
rueii mocTynaTe bHOTO TEIIOBOIO JABHIKEHHs €€ JaCTHIL.

TexHUYECKHE YCTPOIMCTBA H TEXHONOTHYECKHE MPOLECCHI: TEPMOMETD, OapOMETP, NMOJIyUeHHE HAHO-
MaTepHanoB.

Memoncmpayuu.

Mopaenu ABHXEHHS YacTHIl BEIIECTBA.

Moens OpOyHOBCKOTO JBHIKEHHS.

BuICOPOIHK € 3aMKCHIO PeaibHOro OpOyHOBCKOIO ABUIKEHHS.

Juddy3us xKuIKOCTEH.

Mopens onsiTa LlTepHa.

[IpuTseHre MOIEKYI.

Moieii KpUCTATTHYECKUX PEIIETOK.

HaGmoeaue 1 ucciie10BaHue H30IPOIECCOB.

Vuenuueckuii IKcnepumenm, 1a60pamopHsie padbomsl, RPAKMUKYM.

Mceneosanue rporecca yCTaHOBJICHUA TENI0BOIO paBHOBECHS [IPH TennoobMeHe MEKIY ropsiuei u
XOJI0/IHOH BOJIOM.

M3yueHune ©30TEPMHYECKOrO NpoLiecca (PeKOMEHI0BaHO MCTIONB30BAHKE ungposoii 1adopaTopun).

M3yyenne n30X0pHOro mporecca.

M3yuenue u3zodapHOro mnpoiecca.

[TpoBepka ypaBHEHHS! COCTOSIHUS.

Tema 2. Tepmoounamura. Tennoevle mauiunb.

Tepmonunamuyeckas (T]) cuctema. 3ajanue BHEUIHAX yCIOBHI JUls TEePMO/IMHAMHYECKOH CHCTE-
Mbl. BHewnue u BHyTpeHHMe napamerpsl. [lapamMeTpbl TEPMOAMHAMUYECKOH CHCTEMbI KAK CPEIHHUC 3HAUC-
HHS BEJIMYHMH, OMUCHIBAIOMINX €€ COCTOSHUE HA MUKPOCKONHYECKOM YPOBHE.

Hynesoe Hauajio tepmoantnaMuxy. CaMonpou3BOIbHAsA peaKcarus TEPMOJMHAMMYECKOH CHCTEMDbI
K TETJIOBOMY PaBHOBECHIO.

Moe/ib HAEATBHOIO ra3a B TEPMOAMHAMHKE — CHCTEMA yPaBHEHUIl: yPaBHEHHE Menieneesa—Kna-
neipoHa 1 BIPAXKEHHE JUIS BHYTPEHHEH dHepruu. YCIoBHs NPUMEHUMOCTH 9TON MOJIE/IM: HU3Kas KOHIICH-
TpaLMs YaCTHII, BLICOKHE TEMIIEPATYPhl. BhpaxeHue /Uis BHYTPEHHEH SHEPTUU OHOATOMHOTO HACAIBHOTO
rasa.

KBa3zuctaTHYECKHE U HECTATHYECKHE ITPOLECCHI.

SnemenTapHas paGora B TepMoAMHAMKKe. Bbruncnenne paboThl 1o rpaduKy mporuecca Ha pV-aua-
rpamMme.

Tennonepenaya xak crocod H3MeHEHUs! BHY TPEHHEH SHEPruu TepPMOIMHAMHYECKOii cucTeMbl Oe3 co-
Bepiienus pabotsl. KoHBeKis, TEMIONPOBOAHOCTD, H3MTY YCHHE.

KonuuecTso TerioTsl. TernoéMKocTh Tena. Y ielbHas 1 MOJISpHas TEIIOEMKOCTH BellecTsa. Ypas-
nenne Maitepa. Y enbHas Temiora cropanus Tornmpa. Pacu€r koimyecTsa TEMUIOTH MPH TEILIONEPEIAte.
ITonsite 06 asmabaTHOM HpoLECCE.

[TepBhlii 3aKOH TepMOAMHAMUKH. BHyTpenHss sHeprus. KonnuecTso TEmIoTs H paboTa KaK Mepbl
M3MEHEHHs BHYTPEHHEH SHEPruy TEPMOANHAMHUIECKOH CHCTEMBI.

BTopoii 3aK0H TEPMOIMHAMHKH JUTsi PABHOBECHBIX MPOLIECCOB: HePE3 3a/1aHHOE PABHOBECHOE COCTOS -
HHE TEPMOIMHAMUYECKOH CHCTEMBI TPOXOIUT EIHHCTBEHHAS anuabara. AGCoMOTHas TeMIIEpaTypa.

BTopoii 3aK0H TepMOJAMHAMUKH /U1l HEPABHOBECHBIX MPOLECCOB: HEBO3MOXKHO NEPEaatTh TEIIOTY OT
GoJslee XOJOMAHOrO Teia K Gonee HarperoMy Oe3 kommencanuu (Knaysuyc). HeobpaTtumMocTh NMPUPOIHBIX
TPOLIECCOB.

Ipunnumne! geficteus TemnoBbix Mamus. KT

Maxkcumanbtoe 3nauenne KI1J1. Lukn KapHo.

KOTOrHUECKHE ACTIEKTHI HCIIOMb30BAHMS TEMLIOBBIX JBHraTenel. Temniosoe 3arpsa3HeHie OKpyKalo-
e cpebl.



TexHuuecKMEe YCTPOHCTBA H TEXHOJIOMHUECKHE NPOLECCHL: XOIOANILHUK, KOHIHIHOHED, JIU3ENBHbIH
1 KapGIOpaTOpHBIi IBUraTe |, NapoBas TypOUHa, N0JyYeHHe CBEPXHU3KHX TeMIIepaTyp, yTHIH3alHA «rern-
JIOBBIX» OTXOJIOB C MCIIOJNB30BAHMEM TEMJIOBONO HAcOca, yTHAN3alus OHOOpPraHMyecKoro TOMIHBa Ul BbI-
paboTKH «TEIUIOBOI» M 3JIEKTPOIHEPT HH.

Memoncmpayuu.

MameHeHHe TEMIIEPATY b MPH afuadaTHYeCKoM paclIipEHUH.

BoszayliHOe OTHHBO.

CpaBHEHHE y/ICJIbHBIX TEMIOEMKOCTEH BELIECTB.

Crioco0bl U3MEHEHUS BHYTPEHHEH SHEPIHH.

Hccenenoanne aguadbaTHOro mporecca.

KoMMBIOTEPHBIE MOICIH TEILIOBIX JIBUTATENCH.

Vuenuueckuii IKCnepumen i, 1a60pamopHole padomst, RPAKMUKYM.

Mamepenue yaeinbHON TETIOEMKOCTH.

UccnenoBanue npoLecca OCTHIBaAHKS BEIIECTBA.

HcenenoBanue anuabaTHOro rnpouecca.

3yuenne B3aHMOCBSI3M JHEPIUH MEXKMOJIEKYJIAPHOTO B3aMMOICHCTBAS W TeMIepaTypbl KHIEHUS
JKMIKOCTEH.

Tema 3. Azpezamuvie cocmoanun ewecmea. Pazosvie nepexoobl.

[lapooGpasoBanne ¥ KOHAEHCaLKs. Ficnapenne u KUIeHHe. V enpHas TEMI0Ta napoodpasoBaHmsl.

HachblieHHble ¥ HEHACHIIEHHbIE napbl. KauecTBeHHas 3aBUCHMOCTb MJIOTHOCTH M JaBJICHHA HACHI-
LIEHHOTO [apa OT TEMIEPATypbl, HX HE3aBHCHMOCTh OT 00bEMA HACHILIEHHOrO Mapa. 3aBHCUMOCTB TEMIIEpa-
TYpbI KHIIEHUS OT JaBJIEHHs B KHIKOCTH.

BraxkHocTsh Bo3ayXa. AGCOMOTHAS M OTHOCHTEIbHAS BJIaXKHOCTb.

Trépnoe Teno. Kpucraumyeckue u amopdubie Tea. AHH30TPOIHS cBoiicTe kpuctaiunos. [lnasne-
HHe W KpHCTainu3anus. Y aebpHas Ternora miasienust. Cyonumanus.

Jledopmarun TBEpOro Tesa. PacTshkeHHe U CKaTHE. Cusur. Moayne FOnra. [Ipegen ynpyrux ae-
dbopmannii.

Tennosoe pacumpenre KHAKOCTeH U TBEPABIX Te, 00BEMHOE M NTHHENHOE pacluupeHHe. AHrapMo-
HU3M TEILIOBBIX KONeGaHMil YACTHII BEIIECTBA KAK MPHYMHA TEIUIOBOTO PAcIIMpeHus Teil (Ha KaueCTBCHHOM
YPOBHE).

[IpeoOpa3zoBaHue YHEPTHH B (ha30BbIX NEPEXO/IAX.

VpaBHeHHE TEII0BOro danaxca.

[ToBepxHocTHOe HaTsDkenue. KospduiueHT noBepXHOCTHOTO HATSKCHHS. KarunnsipHbie sBJICHHS.
JlaBJieHKe 1O HCKPUBIEHHOM TOBEPXHOCTBIO KuaKocTu. Popmyna Jlannaca.

TexHMYECKHE YCTPOHCTBA M TEXHOJIOrMYECKHE MPOIECCHL: KMIAKHE KPHCTAILIbI, COBPEMEHHBIC MaTe-
puasbl.

Hemoncmpayuu.

TensioBoe paciUpeHHE.

CgoiicTBa HACHIIIEHHBIX M1APOB.

Kunenue. Kunenue rnpi NoHM»KEHHOM JaBJICHHH.

M3mepenue CHIIbI TTIOBEPXHOCTHOTO HATSHKEHHS.

OnbIThI ¢ MBUIBHBIMHU TUIEHKAMH.

Cmaunsanue.

KanunsipHble siBICHUS.

Mozeliu HeHBIOTOHOBCKOM MM JIKOCTH.

Crnioco6b1 M3MepeHHs BIAKHOCTH.

HWccnenoBaHKe HArpeBaHUs | TUIABJICHHS KPHCTAJUINYECKOTO BEIECTBA.

Busl aeopmalimii.

HaGmonenue manbix aehopmarimii.

Vuenuueckuii sxcnepumenm, 1a60pamopHvie padbontst, NPAKMUKYM.

M3yueHne 3aKOHOMEPHOCTEH HCIAPEHHs JKUAKOCTEH.

W3mepenne yaeIbHON TeIIOThI [UIABJICHHS JIbJa.

M3yuenue cBOMCTB HACHIILEHHBIX TAPOB.

W3mepenne abcoOTHOM BIKHOCTH BO31yXa H OLEHKA MAacChbl 1apoB B MOMEIIEHUH.

M3mepenne ko3¢ pHLIHEHTA TOBEPXHOCTHOIO HATSKCHHS.



Mamepenne Moy st FOnra.

HccnenoBanne 3aBHCHMOCTH JiepopMaLiii pe3uHOBOro 00pasia oT NPHII0KEHHOH K HEMY CHIIbL.

Pasnea 4. DieKTpoaHHaAMHKA,

Tema 1. Dnekmpuueckoe noie.

DJieKTpU3aus Ten U e€ nposiBieHus. DNeKTpHYeCKuid 3apsi. JlBa BUIA 3/ICKTPHUCCKUX 3ap/I0B.
TTpOBOHHKH, M3IEKTPUKH M MONYIPOBOAHHKH, DJIEMEHTAPHBIA 3/IEKTPHICCKHI 3apsL. 3aKOH COXPaHEHHs!
INEKTPUYECKOTO 3apsijia.

Baaumosieiicteue 3apsnoB. Toueunsie 3apsizbl. 3akon KyJoxa.

DnexTpudecKkoe nose. Ero aeicTBUE Ha 3JIEKTPHIECKHE 3apsibL.

HanpsokéHHOCTB dekTpiyeckoro noss. ITpobubiit sapsan. JIMHuK HAMPSHKEHHOCTH SEKTPHISCKOTO
rosist. OJHOPOIHOE INEKTPHUECKOE TOJIE.

[ToTeHIHAILHOCTE JIEKTPOCTATHYECKOro nofis. PasHoCTh MMOTEHIHANIOB U HANpPsKCHHE. [Torenuu-
anbHas SHEprus 3apsja B dIeKTpocrarHyeckoM rojie. [loTeHuman 31eKTpPOCTaTHYECKOro noJis. Cas3b Ha-
NPSUKEHHOCTH TIONsSl ¥ Pa3HOCTH [OTEHLMATIOB Ul 3/EKTPOCTATHYECKOTo MoJis (KaKk OAHOPOAHOTrO, Tak H
HEOHOPOAHOTO).

TTpMHLAII CYTIEPIIO3HIIMK HNEKTPHUECKHX TMOJICH.

[Tosne Toueunoro 3apsna. Ilone paBHOMepHO 3apsbkeHHOH cepsi. [Tosie paBHOMEPHO 3apsiKCHHOIO
o o0bémy wapa. ITosie paBHOMEPHO 3apsiKeHHOH OeCKOHEYHOH MIOCKOCTH. KapTiHbl THHUHA HANPSKEHHO-
CTH ITUX MOJEH U FKBUIIOTEHIHATbHBIX TOBEPXHOCTEH.

[TpOBOAHUKH B 2JIEKTPOCTATHYECKOM I10JI€. Y CIOBHE PaBHOBECHS 3aPA/I0B.

JIMONEeKTPHUKH B /IEKTPOCTaATHYECKOM mojie. JluaneKTpuyueckas MpOHHLAEMOCTh BEIIECTRA.

KonnencaTtop. DIeKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTE MUIOCKOT0O KOHIEHCATOPA.

[TapannensHOe coeuHeHne KoHaeHcaTopos. [locneoBaTebHOE COCAMHEHHE KOH/ICHCATOPOB.

DHeprus 3apAKeHHOro KOHJIEHCaTopa.

JIBvokeHune 3apsHKCHHOM 9acTHILbI B OAHOPOAHOM 3EKTPHYECKOM MOJIE.

TeXHUYECKHE YCTPOMCTBA M TEXHOJOTHYECKHE IPOLIECCHI: AIEKTPOCKOII, IEKTPOMETP, 31EKTPOCTa~
THUECKAs 3AlUATA, 3a3eMIIeHHE IEKTPONPUOOPOB, KOHIEHcaTopkl, renepatop Bau ne I'paada.

Hemoucmpayuu.

YeTpoHCTBO U MPUHIMI JACHCTBHS JIEKTPOMETPA.

DIeKTPUHECKOE [10J1€ 3apSIKEHHBIX APUKOB.

DIEKTPHYECKOE MOJIE ABYX 3aPSIKCHHBIX TUIACTHH.

Monens anekTpocTaThyeckoro reseparopa (Bau ne I'paada).

[TpoBOIHUKH B 3NEKTPHUECKOM I10JIE.

DnexTpocTaTHyecKas 3aluTa.

YeTpoiicTBO U IeHCTBHE KOHIGHCATOPA TIOCTOAHHON 1 [IEPEMEHHOH EMKOCTH.

3aBUCHMOCTE HJIEKTPOEMKOCTH [JJOCKOT0 KOHJEHcaTopa OT IUIOIIANH TUIACTHH, PACCTOAHHA MEZAY
HUMH U JHIJTIEKTPHUECKON MPOHHLIAEMOCTH.

DHEprus AMEeKTPHYECKOTO MOJIs 3apsAKEHHOr0 KOHASHcaTopa.

3apska U pa3psijiKa KOHIEHCATOpa Yepes3 pe3nucTop.

Vuenuueckuit 3xcnepumenm, 1abopamopHsie padomesl, NPAKMUKYM.

OueHka cvT B3aMMOJEHCTBHA 3apsiKEHHBIX TEJI.

Hab6moneHne npeBpalieHus JHEPTUH 3apsKeHHOr0 KOH/IEHCATOPa B DHEPrHIO H3J1y4EHHS CBETO/IMO-
Ha.

M3yuenune nporekanusi TOKa B LIEINH, coJepiKallieil KOHIEHCaTop.

PacnipesiesieHie Pa3HOCTH MOTCHUMAIOB (HaNpsyKEHMs) IPH M0C/Ie/I0BAaTEIbHOM COCHHEHHN KOH-
JIEHCATOPOB.

McenenoBanue paspsjia KOH/IEHCATOpa Yepes pe3ucTop.

Tema 2. ITocmoanHbIIL 2TEKMPUHECKUI MOK.

Cwuuia Toka. [ToCcTOSHHBIN TOK.

YCII0BHS CYIIECTBOBAHHS MOCTOSIHHOTO 3/eKTpryecKkoro Toka. Mcrounnku toxka. Hanpsokerue U n
DNIC é&.

3akon Owma 15l y4acTKa IEIH.

DJIeKTpUYECKOe CONPOTHBIEHHE. 3aBUCUMOCTh CONPOTHBIEHHS OJHOPOJAHOrO MPOBOIHHKA OT €ro
JUIMHBI ¥ TIJIOINA/IA TIOMEPEYHOTO CeYeHUA. Y AeIbHOE COIIPOTHBIICHUE BEIIECTRA.



[TociieioBaTENIBHOE, NApAIENLHOE, CMELIAHHOE COEMHEHHE TPOBOAHUKOB. PacuéT pa3BeTBICHHBIX
snekTprueckux uenei. [Ipasuna Kupxroga.

PaGota anexrpudeckoro Toka. 3akon [xoyns—Jlenua.

MOUIHOCTE YMEKTPHYECKOro TOKA. Ternsosas MOLIHOCTb, Bbl/le/AeMas Ha PE3UCTOPE.

J1C 1 BHYTpeHHEe COTPOTHRJIEHHE HCTOUHKMKA TOKa. 3aKoH OMa 11 NONHOH (3aMKHYTO#) 2JIEKTPH -
yeckoi tenu. MourHocTs uetounuka Toka. Koporioe 3ambikanue.

KonseHcaTop B LEMH MMOCTOSHHOTO TOKA.

TeXHHUECKHE YCTPOIMCTBA H TEXHONOrHYECKHe IPOLIECCH: AMIIEPMETP, BOJILTMETP, PEOCTAT, CHETHHK
IEKTPHUECKOHN JHEPIHUH.

Hemoncmpayuu.

M3mepenue cuibl TOKa U HANPSIKEHUS.

HccnenoBanie 3aBHCHMOCTH CHJIBI TOKA OT HANPsyKEHHUs Ui PE3HCTOpa, JIAMITBl HAKaJIMBaHHs U CBC -
TOANOAA.

3aBHCHMOCTb COMPOTHBJIEHMS LMJIHH/PHYECKMX NPOBOJAHMKOB OT UTHHBI, MUIOLIAH MONCPEYHOro
cedeHus U MaTepuasa.

HccnenoBanue 3aBHCUMOCTH CHIIBI TOK@ OT CONPOTHBIICHHUSA TIPH [NOCTOSHHOM HANPSIKECHHH.

[Tpsimoe namepenue DJIC. KopoTkoe 3aMbIKaHHE ralbBaHHUECKOTO JJIEMEHTA M OLCHKA BHY TPCHHETO
CONPOTUBIIECHHSL.

Cnoco6bl coequHeHus nerounnkos Toka, 2J1C Garapei.

WccrenoBanie pasHOCTH NOTEHIIMATIOB MEXKY MOJII0CaMH MCTOYHHKA TOKA OT CHJIbI TOKA B LICTIH.

Vuenuueckuit 3kcnepumerm, 1abopamopHsle padombl, RPAKMUKYM.

HccenenoBanue cMeUIaHHOIO COE/IMHEHHA PE3UCTOPOB.

M3mepeHiie y1e1bHOro CONpPOTUBIEHHS NPOBOIHHKOB.

Uccnenobanue 3aBUCHMOCTH CHJIBI TOKA OT HANPSKEHHUS IS JIaMITbl HAKAIHBaHMSL.

VBenuyeHHe npejielia H3MepeH st amrnepmerpa (BoIbTMETpa).

Wsmepenne DJ1C ¥ BHYTPEHHETO CONMPOTHBICHUSA HCTOMHHKA TOKA.

Uccnenopanue 3apucumoctd DJIC ralsBaHMUYECKOro 37eMeHTa OT BPEMEHM MPH KOPOTKOM 3aMblKa-
HHH.

McenenoBanue pasHOCTH HOTEHIMATIOB MEKY MOJIKOCAMH HCTOYHHKA TOKA OT CHJIBI TOKA B LICIIH.

WcenenoBanue 3aBUCUMOCTH T10JIE3HON MOLIHOCTH HCTOYHHKA TOKA OT CHIIbI TOKA.

Tema 3. Toku 6 paznudnsix cpeoax.

DNeKTpUUECcKas TIPOBOJAMMOCTb PA3IMYHBIX BELIECTB. DIEKTPOHHAA IIPOBOANMOCTE TBEPABIX METaII-
JI0B. 3aBHCHMOCTH CONPOTHBIIEHHS METAILIOB OT TemIeparypbl. CBEpPXIIPOBOAUMOCTb.

DiexTpuuecKuii Tok B Bakyyme. CBoHCTBA 3JIEKTPOHHBIX MYUYKOB.

[Moaynposoauuku. CoGCTBEHHAs ¥ NPUMECHAs POBOMMOCTB TOXyNpoBoAHuKoB. CpoiicTBa p-—n-
nepexona. [TonynpoBoAHUKOBBIE TPUOOPBL.

DjeXTPHUECKHH TOK B NEKTPONMTAX. DNEKTPOIUTHYECKas Aucconnanus. nekrponu3. 3akousr Da-
panes A1 ANeKTPoNIu3a.

DieKTpHYeckHuii ToK B raszax. CaMOCTOSTENbHBIA H HECAMOCTOATENIbHBIH paspsii. PasnuyHbie THIIbI
caMoCTOSITeNILHOTO paspsaaa. Monuus. [1nasma.

Texuuueckue ycTpoicTBa H NPAKTHYECKOE NPUMEHEHHE: ra30pas3psi/iHbIC JTaMITbl, HJIEKTPOHHO-JIy e~
Basi TPyOKa, MOy IPOBOXHMKOBBIEC IPHOOPLI: AMO/L, TPaH3UCTOp, HOTONHOM, CBETOMHO, rajbBaHiKa, padu-
HUpPOBaHIE MEe/H, BRITLJIABKA aJIOMUHUS, 3JIEKTPOHHAS MHKPOCKOIIHSL.

Hemoncmpayuu.

3aBMCHMMOCTb COTPOTHBIICHHS METAJIJIOB OT TEMIIEPATY PhI.

[IpoBOIMMOCTE I/EKTPOIUTOB.

3akoHbl n1ekTposian3a Papajes.

Uckposoii pa3psa v MpoOBOAUMOCTL BO3/1yXa.

CpaBHEHHE MPOBOAMMOCTH METAJLJIOB H MOJIyIPOBOJIHHKOB.

OAHOCTOPOHHSIS MPOBOAUMOCTD THO/A.

Yuenuueckuit akcnepumenm, 1abopamoprvie pabonivi, RPAKMUKYM.

HabmoneHnue anexTposmsa.

W3mepenue 3apsiia 0JIHOBAJIEHTHOIO HOHA.

UccnenoBanue 3aBUCHMOCTH CONPOTHBIICHHS TEPMOPE3HCTOPA OT TEMIIEPATY PBI.

CHATHE BOJNBT-aMIIEPHOI XapaKTEPUCTHKH IHO/A.



OuzuuecKuii NPaKTHKYM.

Crnioco6bl u3MepeHus (U3NUECKHX BENUUHH C UCIMOJIB30BAHMEM aHAJIOTOBLIX H U(POBBIX H3MEPH -
TeJbHBIX TIPUOOPOB M KOMITBIOTEPHBIX JIATYAKOBBIX CHCTEM. AOCOIIIOTHBIE H OTHOCHTENIBHBIC TIOTPELIHOCTH
usMepeHnii Gpusnueckux peuunH. OLeHKa rpaHul MOrPeLIHOCTEN.

[IpoBeaeHHe KOCBEHHBIX H3MEpeHHUii, uccienoBanuil 3aBucuMocTeil (PU3HIECKUX BETHYHH, NIPOBEPKA
Mpe UI0KEHHbIX THIIOTE3 (BHIOOpP M3 padoT, ONMHCAHHBIX B TEMATHYECKHX pa3ae/iax «YueHHYeCKHH IKCepH -
MEHT, 1abopaTopHble paboThl, MPAKTHKYM) ).

MeknpeamerHbie CBS3H.

Wsyuenne xypca (usnku yriy6nénnoro yposus B 10 knacce ocymecTBIsETes ¢ yuéTOM CcojlepKa-
TeJIbHBIX MEXKIPEIMETHBIX CBSA3€H ¢ KypcaMH MaTeMaTHKH, GHONOTHH, XHMHH, reorpaduu U TEXHOJIOIHH.

Mexcnpeomemusie NOHAMUA, CGA3AHHBIE ¢ UZYHCHUEM Men0008 HAYHHO20 NOHAHUA: ABICHAC,
HayuHbIH (DaKT, TUIOTE3a, (u3HYecKas BeIUUHHA, 3KOH, TEOPHA, HAOMOCHUE, SKCIIEPHMEHT, MOJIJIMpOBa -
Hie, MOJIETb, H3MepeHUe, MOrPelHOCTH H3MEPEHHH, H3MEPHTENbHbIE PHOOPLI, nudposas JabopaTopHs.

Mamemamuka: pelienye cucTeMbl ypasuennii. Jluneiinas gpyuxuus, napadona, runepbona, uxX rpa-
duku u coiictsa. TpuroHoMeTpyudeckne QyHKIMKM: CHHYC, KOCHHYC, TAHI€HC, KOTAHICHC, OCHOBHOE TPHIO-
HOMETPHYECKOE TOXKIECTBO. BEKTOPBI M UX MPOEKIMH HAa OCH KOOPJMHAT, CIOKEHHE BEKTOPOB.

Buonozun: MexaHuueckoe JBIKeHHE B KUBOi mpupoe, Hu(y3us, ocMoc, TENI000MEH KHUBbIX Op-
FaHU3MOB, TEILUIOBOE 3arps3HEHHE OKPYIKAIOLIeH Cpe/bl, YTHIH3alus OHOOPraHHYECKOro TOMIMBA I Bbi-
pabOTKH «TEIIOBOI» M 31EKTPOIHEPIHH, OBEPXHOCTHOE HATHIKEHHE H KAMMIUIAPHBIC ABICHHSA B MIPHPOJE,
IEKTPUUYECKHE SBICHUS B JKHBOH MTPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BELIECTBA, CTPOCHHUE ATOMOB U MOJIEKYJI, MOJIb BELLIECTBA, MOJIAPHAs
Macca, MoTydeHHe HAHOMATEPHAJIOB, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KHAKOCTEH M ra3oB, KUAKHE KpH-
CTaJUIBI, JMEKTPHUECKUE CBOWCTBA METAJIOB, SEKTPOIMTHYECKAs AMCCOUMALMA, ralbBaHNKA, JIEKTPOHHAA
MHUKPOCKOITHS.

Teozpagpus: BNaxHOCTh BO3LyXd, BETPbL, 6apOMETP, TEPMOMETP.

Texnonozua: NpeoOpasoBaHie IBIKEHHH ¢ HCIIOIb30BAHUEM MEXaHU3MOB, YUET CyXOro H AHIKOTO
TpPeHHs B TEXHHKE, CTATHYECKHE KOHCTPYKILMH (KPOHLUTEHH, peiéryarsie KOHCTPYKILHH), HCIIOJB30BAHHE
3aKOHOB COXPAHEHHS MEXaHWKH B TeXHHKe (THPOCKOM, BOAOMET H APYrHE), ABHIaTe/lb BHYTPEHHErO Cropa-
HHSl, naposas TypOuHA, GHITOBOH XOJIOJMIBHUK, KOHIHIMOHED, TEXHOIOIHH NOIY4YCHHA COBPEMEHHBIX Ma-
TepHaIOB, B TOM YHC/I€ HAHOMATEPHAJIOB, M HAHOTEXHOJOTHMH, JJMEKTPOCTATHYECKAs 3alluTa, 3a3€MJICHHC
37IeKTPOIPHOOPOB, ra30pa3psiIHbBIE IAMITb, MOy TPOBOIHUKOBbIE NPUOOPBI, ra/IbBAHHMKA.

11 KJACC

Pa3nen 4. DieKTPoAHHAMHKA.

Tema 4. Maznummnoe noane.

Bsaumo,IeiicTBHE MOCTOSHHBIX MATHATOB H MPOBOJHMKOB ¢ TOKOM. MaruutHoe roJje. Bektop mar-
HUTHOM MHAYKIMA. [IPHHIMN CYMEPHO3UIMH MArHHTHBIX 110J1eH. JIMHnY MarHUTHOM MH/LY KLHH.

MarsuTHoOe moJse NPOBOAHUKA C TOKOM (IPSIMOTO MPOBOJHUKA, KATYIIKH H KPYrOBOIO BHTKA). OnbiT
Opcrena.

Cusia AMrepa, €€ HarpaBJICHHE H MOJTYIb.

Cuna Jlopenua, eé HanpasleHHe W MOJYJIb. JIBHIKEHHME 3apsKEHHOH 4acTHLbl B OJHOPOHOM Mar-
HuTHOM rosie. Pabora cuist Jlopenna.

MaruuTtHoe nosne B BenecTBe. PeppoMarHeTHKy, napa- # JuaMarHeTHKH.

TexHMYECKHE YCTPOWCTBA M TEXHOJIOTHYECKHE IPOIECCH: MPUMEHEHHE MOCTOAHHBIX MarHHTOB,
3JIEKTPOMArHUTOB, TECTEP-MYJIETUMETP, JIeKTPOABUTaTENbL SIKOOH, yCKOPUTEIN JJIEMEHTAPHBIX YaCTHIL.

Hemoncmpayuu.

KapTusa JMHMI HHIYKIHH MArHUTHOTO MOJIS MIOJI0COBOTO M MOJKOBOOOPAa3sHOro MOCTOAHHBIX Mar-
HUTOB.

KapTuHa JIMHUIA MAardMTHON MHIYKLHH OIS JJTHHHOTO TIPSMOTo NMPOBOIHHMKA W 3aMKHYTOI0 KOJblie-
BOTO MPOBOTHUKA, KATYIIKH C TOKOM.

B3aumoeiicTBiE ABYX NPOBOJHHUKOB C TOKOM.

Cuna Amnepa.

JleiicTBue cuibl JlopeHlia Ha HOHBI 3JIEKTPOJIUTA.

Habnronenue ABMIKEHHS y4Ka MeKTPOHOB B MArHUTHOM IOJIE.



[IpuHumn aeHcTBUS MEKTPOUIMEPHTEIBHOIO pHOOpa MArHMTOSIEKTPHYECKOH CHCTEMBIL.

Yuenuueckuii sxcnepumenm, 1adopamopnvie pabomsl, RPAKMUKYM.

MccenenoBanne MarHMTHOrO MOJISA MOCTOSHHBIX MArHUTOB.

WMcenenoBanne cROMCTB (peppoMarHeTHKOB.

HcenenoBanue aeiicTBUS MOCTOSHHOTO MarHMTa HA PAMKY € TOKOM.

M3mepenune cuibl Amnepa.

M3ydenue 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

OnpejienieHre MarHUTHOH MHAYKIMH Ha OCHOBE M3MEPeHHs! CHIIbl AMIiepa.

Tema 5. Dnekmpomaznumnan UHOYKIUA.

SIBnenne snekTpoMarHMTHOM MHAYKIMH. [ToTok Bexkropa marHuTHON MHAYKUMH. DJAC MHAYKIHH.
3akoH anekTpoMarHuTHON uHayKiu Dapanes. Buxpesoe snekrpuueckoe noje. Toku Dyko.

O/1C uHayKUMK B IPOBOAHKMKE, JIBHIKYIIEMCS B OJJHOPOJHOM MArHHTHOM IOJIE.

[TpaBuno Jlenua.

Munykrusnoets. KaTyuika MHIYKTHBHOCTH B LEMM TIOCTOSHHOIO TOKa. SBjieHHE CaMOMHYKLMH.
2J1C caMOMHAYKLHH.

DHEprus MarHUTHOTO 1OJIs KATYLIKH C TOKOM.

DIIeKTPOMAarHUTHOE TOJIE.

Texnuueckue ycTpoHCTBa M TEXHOJIOIHYECKHE MPOLECCh: WHAYKIMOHHAS [T€4b, COJICHOM, 3alluTa
OT IEKTPU3ALHHU TeJl [P ABWIKCHHH B MATHHTHOM I10JIE€ 3eMJIH.

Hemoncmpayuu.

Habmoenue sBineHust 31eKTpOMarHi THOM WHIYKIHH.

Hccrnenosanue 3aBucumoct DJ1C HHAYKIHH OT CKOPOCTH H3MEHEHHSI MArHHTHOTO MOTOKA.

ITpasuno Jlenna.

ITanenne MaruuTa B amOMUHUEBOH (Me/1HO#) TpyOe.

SIBnenue caMOMHIYKIIHH.

HccnenoBanne 3apucumoct DJIC caMOMHAYKIIMH OT CKOPOCTH U3MEHEHUSI CHITbI TOKA B LIEITH.

Yuenuueckuii sxcnepumenm, 1a60pamoprsie pabomet, NPAKMUKYM.

Uccnenopanne sBieHus /IEKTPOMArHHTHOH HH LY KLIHH.

OnpeneneHne HHIYKIUY BUXPEBOT0 MATHUTHOTO TOJIS.

MccenenoBanue siBlIeHAS CAMOMH LY KIIMH.

Cbopka MozenH 3/IeKTPOMarHHTHOTO IeHepaTopa.

Pa3zpen 5. Konebanus u Bo/iHBL

Tema 1. Mexanuyeckue Konebanusn.

Konebatenpnas cucrema. CeoboaHbie KosiebaHusl.

[apmonnyeckue konebanus. Knnematnyeckoe M JJMHAMHYECKOE OMHMCAHHE. DHEPreTHUYECKOEe Onuca-
HUE (3aKOH COXpaHEHUS MEXaHNYECKOil dHeprum). BLIBO/ IMHAMHYECKOTO ONHCAHHS IAPMOHHYECKHUX KOJle-
OaHui M3 X YHEPTrEeTHYECKOr0 U KMHEMATHYECKOTO ONMCAHMS.

Amniutya u dasa xonedanuii. CBa3b aMIIMTy 16l KoJieGaHUH MCXOAHOM BEJIMUYHMHBI C aMILUIHTY 1aMH
KosiebDanuii eé CKOPOCTH U YCKOPEHHSI.

Ilepnon u yactota konebauuii. [lepuon Masbix CBOGOHBIX KOJeOaHUN MATEMATHUECKOTO MASTHHKA.
[lepnoa cBoboaHBIX KONEOaHHH PYKMHHOIO MasTHUKA.

[TonsTne o 3aryxatomux xonebanusix. BoiHyxaeHHble konebanus. Pezonanc. PezonancHas kpusas.
Baunauune 3aryxanus Ha BUJI pe30HAHCHOH KpHBOH. ABTOKOJIeOaHHUS.

Texuuueckue ycTpoHcTBa M TEXHONOIHYECKHE MPOLIECCHI: METPOHOM, Yachl, KA4Y€sH, MY3bIKaIbHbIE
MHCTPYMEHTHI, ceficMorpad.

Hemoncmpayuu.

3anuch KonebaTeNbHOro ABHIKEHHS.

Habmozienne He3aBHCMMOCTH nepHo/a MaIbIX KoJieGaHWid rpy3a Ha HUTH OT aMILJIMTY JIbl.

MccnenoBanue 3atyxarommx KoneGaHuil 1 3aBHCHMOCTH MepHo/ia CBOGOHLIX Konebauuii oT conpo-
THBJICHHSL.

WUccrnenosanue konebanuii rpy3a Ha MAaCCHBHOM MpPY’KHHE C Hedbi0 (POPMUPOBAHUS NpEACTABICHHIT
00 uaeaNbHOH MOIENH TIPYKMHHOTO MasTHUKA.

3aKOH COXpaHEHWs SHEPrHH NPy KoJNeGaHUAX TPy3a Ha TPy KHHE.

HccnenoBanue BEIHYXIEHHBIX KosleOaHmii.

HaGmionenue pesonanca.



Yuenuueckuii Ikcnepumenm, 1a60pamopHsvle padomol, nPAKMUKYM.

M3mepenne nepuo/ia cBOOOIHBIX KoNeOaHUH HUTSHOIO H MPYKMHHOIO MasTHHKOB.

W3yuenne 3aKOHOB JABMIKEHHS TENa B X0/1€ KoebaHni Ha yrpyrom nozasece.

M3yueHue ABHKEHUS HUTSHOIO MasgTHHKA.

[IpeobpasoBanue dHEPruy B NPYIKHHHOM MasTHHKE.

VccnenoBanue yObIBAHKMS aMITTHTY/Ibl 32Ty XaIOMUX KoJeOaHui.

HccnenoBanue BHIHYIKIEHHBIX KOJeOaHHIL.

Tema 2. InekmpomazHumuovie Koneodanu.

KoneGarenbHbiii KoHTYp. CBOGOIHBIE IMEKTPOMATHATHBIE KOJIEOaHHA B HAeaIbHOM KonebaTeabHOM
kouType. ®opmyna Tomcona. CBsi3b aMILTATY Il 3apsifla KOHIEHCATOPA C aMILIUTYI0H CHIIbI TOKA B Koseba-
TEJIbHOM KOHTYPE.

3aKOH COXPAHEHHs YHEPrHH B HIEATBHOM K0jle0aTeIbHOM KOHTYPe.

3aTyXalolye MeKTPOMarHuTHbIE KoseGaHus. BBIHYKIECHHbIC JMeKTPOMArHHTHbIE KOJIeOaHH s,

[lepemennEli TOK. MOIIHOCTL MEPEMEHHOTO TOKA. AMIUIUTY/IHOE M AEHCTBYIOLIEE 3HAYCHUC CHIIbI
TOKA W HAMPSUKEHUs TIPU pa3uuHOH (opme 3aBHCHMOCTH IEPEMEHHOT0 TOKA OT BPEMEHH.

CuHyCOMIaBHBIN epeMeHHBIH TOK. Pe3nucTop, KOHJEHCATOP U KaTyllKa HHAYKTHBHOCTH B LCIIH CH-
HYCOMIATLHOTO EPEMEHHOr0 ToKa. Pe3oHanc TokoB. Pe30HaHC HanpshkeHu.

Wneanshbiit Tpancdopmatop. [Ipon3BoacTBO, Nepenaya H NoTpebieHue MeKTPHIecKon SHEepruu.

DKONOrMYECKUEe PUCKM TPH MPOM3BOJACTBE dMeKTpodHepruu. KyibTypa HCHONB30BaHMA 3JIEKTPO-
JHEPrUM B MOBCEIHEBHOMN JKHU3HH.

TexuuveckHe YCTPOHCTBA U TEXHOIOTHYECKHE MPOLECCHI: HIEKTPHYECKHI 3BOHOK, FEHEpaTop nepe-
MEHHOT0 TOKa, TMHUH 3JIEKTpoIepeiay.

Hemoncmpayuu.

CpoOoaHble 2/IEKTpOMarHuTHEIE Konebanus.

3aBMCHMOCTb HaCTOThI CBOOOIHBIX KOeOaHuit OT MH/YKTHBHOCTH H EMKOCTH KOHTYpa.

OciUIOrpaMMbl 3JIEKTPOMArHMTHBIX KoslebaHui.

["eHepaTop HE3aTyXaKIMX IEKTPOMArHHTHLIX KoeOaHuil.

Mojeib 371eKTpOMarHMTHOTO reHepaTopa.

BeiHYK/IeHHbIE CHHYCOHalIbHbIE KonebaHus.

Pesuctop, KaTyIuKa HHIYKTHBHOCTH M KOHJIEHCATOP B LENHU IIEPEMEHHOT0 TOKa.

Pe3oHaHC MpH 10CNIeI0BATE/IbHOM COEIHHEHHH PE3UCTOPA, KAaTyKH HHAYKTHBHOCTH W KOH/JICHCATO -
pa.

YeTpoiicTBO M MPUHIMIL JAeicTBUS TpaHc(opmaTopa.

Mojeis TMHHH 37IEKTPOTIEpeIayH.

Yuenuueckuit 3kcnepumerm, 1a60pamopHsie padomol, NPAKmMuKyM.

U3zyuenue tpancpopmaTopa.

McenenoBanue nepeMeHHOro ToKa Yepes MocueloBaTeNIbHO COeMHEHHBIE KOHICHCATOP, KATYILIKY U
pe3nucTop.

Habmoienue 3neKTpoMarHuTHOIO pe30HaHca.

Hccnenosanne paboThl HCTOYHUKOB CBETA B LIEMH MEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHunHole 60IHb.

MexaHn4ecKie BOJIHBL, YCIOBHS UX pacripocTpanenus. [lonepedHbie H nMpo1oibHbIE BonHbL [Tepros,
CKOPOCTh pacnpocTpaHeHust ¥ JAnuHa BoiHBL. CBOHCTBA MEXaHHWYECKUX BOJIH! OTPAKEHHUE, MPEIOMIICHHE,
uHTepdepeHus 1 T pakius.

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

IIIymoBO€ 3arpsi3HEeHHE OKPYIKAIOLIEH CPEJIbI.

DIeKTPOMATHUTHBIE BOJHBL YCIIOBAS M3JTy4eHHs dIE€KTPOMArHUTHBIX BOJIH. B3auMHas opueHTauus
BEKTOPOB B 3NIEKTPOMArHUTHOH BOJIHE.

CBOMCTBA DIEKTPOMATHMTHBIX BOIH: OTPaKEHHE, HPEIOMIeHHe, TOoNspH3auus. UHTephepeHins u
AudpaKims.

[11kana 3IeKTpOMArHUTHbIX BOJIH. [IpHMeHeHHe HIEKTPOMArHUTHBIX BOJIH B TEXHUKE W OBITY.

[TpMHLIMIIBL paAHOCBA3H U TeJeBHAeH . Paquoiokarus.

DJIeKTPOMArHUTHOE 3arpA3HEHHE OKPYIKaAIOLIEH Cpebl.



TexHudeckue ycTpoicTBa W NPAKTHHECKOE NPUMEHEHHE: MY3bIKajibHble MHCTPYMEHTBI, pazap, pa-
JIMONPUEMHHK, TeNeBH30p, aHTeHHa, Tenedon, CBY-neus, yabTpasByKoBas IMarHOCTUKA B TEXHHKE U MEJIH -
[IUHE.

Hemoncmpayuu.

O6pa3oBanne U pacrpocTpaHEHHE NONEPEYHBIX M POJOILHBIX BOJH.

Konebnonieecs Teno kak HCTOYHHK 3BYKa.

3aBHCHUMOCTD JUIMHBI BOJIHBI OT YaCTOTh! KOJI€OaHHIH.

HaOmonenne oTpaKeH!s ¥ IPETOMIICHUS! MEXaHUYECKUX BOJTH.

HaGmonenne uarepdepeHiny 1 qudpakiini MEXaHUYECKHX BOJIH.

AKYyCTHYECKHI pe30HaHC.

CroiicTBa yIbTpa3ByKa H €ro npuMeHeHHe.

HabnroieHne CBA3u rPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYI0H H 4acTOTOH KojedaHuH.

HMccnenoBanue CBOKMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaXKEHWE, MpEoMJIEHUe, MONspu3alus, Jn-
(ppaxuus, naTEepdEpeHIIns.

ObHapyxenue HHPPAKPACHOTO U yIbTPaHONETOBOrO H3MYyUEHHH.

Yuenuueckuit sxcnepumenm, 1abopamopHsie pabomolt, NPAKMUKYM.

M3yuenne napameTpoB 3ByKOBOMH BOJIHbI.

N3yuenune pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmonuueitHoe pacripocTpaHeHue cBeTa B oAHoponHoit cpene. Jlyu cBera. ToueuyHblit HCTOYHHMK
cBeTa.

OtpakeHue cBeTa. 3aKkoHbl oTpaxkeHus csera. [locTpoenne nobpaxennit B minockom 3epkaie. Ce-
pUHYecKHe 3epkaa.

[Ipenomienune cBeTa. 3akoHbI MpeioMIeHuUs cBeTa. AGCOMOTHEIN MokasaTenk npesomiaeHus. OTHO-
CHTEJIbHBIH MoKa3aTenb npejomieHus. [IocTOSHCTBO YaCTOTh! CBETA H COOTHOLIEHHE JUTHH BOJIH [PH MEpe-
X0Jie MOHOXPOMATHYECKOTO CBETA Yepe3 rpaHully pasjiena ABYX ONTHYECKHX CPEl.

Xon nyueii B npusme. ucnepens ceera. Cnoxuslit cocras 6enoro ceta. Liset.

[Tonnoe BuyTpeHHee oTpakeHue. IlpeaenbHEIi yro NoJHOro BHYTPEHHETO OTPaKEHH.

Cobuparoue 1 paccerBaroliue anH3bl. ToHkas nun3za. QOKyCHOE pacCTOAHME M ONTHYECKas CHia
TOHKO# JIMH3BI. 3aBUCHMOCTb (JOKYCHOTO PacCTOSIHUS TOHKOH c(hepHyecKoit JTuH3bl OT €€ TeOMETPHH W OT-
HOCHMTEJIBHOTO [OKA3aTesIsl IPEIOMICHHS.

dopmynia TOHKOI JIMH3BL. Y BEJIWYEHHE, JaBaEMOE JIMH30H.

Xoza nyya, IpOLIEALIero JHH3Y 10/ MPOM3BOJILHBIM YIJIOM K €€ riaBHoOi ontuyeckoi ocu. [TocTpoe-
HHEe U300pameHuil TOYKH U OTpe3Ka NpsAMOH B COOHPAIOIINX U PACCEUBAIOLIUX JIMH3AX M UX CHCTEMaX.

Ontrueckue npubopsl. Paspematouas criocobHocTs. ['1a3 kak onTuyeckas cucrema.

[Ipeiens! NPUMEHUMOCTH TEOMETPHYECKOH ONTHKH.

Bonnosas ontuka. Untepdepenuns ceera. KorepeHTHbIE HCTOYHHMKH. Y ClOBHUS HAOMIOAEHHS MaKCH -
MYMOB U MHHUMYMOB B HHTep(QEPEHIIMOHHOMN KapTHHE OT ABYX KOT€PEHTHBIX HCTOYHHMKOB. [IpHMeps! Kiac-
CHYECKUX HHTEP(PEPEHIIMOHHBIX CXEM.

Judpakuus ceera. Judpaxkuuonnas pewérka. Yenonue HabMIOAEHUS ITTABHBIX MAKCHMYMOB [IPH T1a-
JICHHH MOHOXPOMAaTHYECKOTO CBETA HAa (P PAKIHOHHYIO PEIIETKY.

[lonspu3zanus ceera.

Texunyeckue ycTpoiicTBa M TEXHOJIOrMYECKHE MPOLECCHI: OYKH, Jyma. nepuckor, (oroanmapar,
MMKPOCKOII, POEKLIHOHHEIH anmapar, NPoCBeTIeHHE ONTHKH, BOJIOKOHHAS ONTHKA, AN paKiiHOHHAs peruéT-
Ka.

Hemoncmpanuu.

3aKOHbI OTpPaKEHHUS CBETA.

Hcenenopanue npenomieHus cBeTa.

HabnioneHue nojiHOro BHYTPEHHEro OTpaxeHus. Moeb CBETOBOIA.

HcenenoBanue Xxo/1a CBETOBBIX YUKOB Uepe3 MIOCKONAPAIIENIbHY IO [UIACTHHY M NPU3MY.

WccnenoBanne cBOHCTB H300pakeHHI B JIMH3AX.

Monenau MEKpOCKOTIIa, Teneckona.

HabGmonenue unrepdeperiuu ceera.

Habmroienne 1BeTOB TOHKHX IIEHOK.

Habmonenue mudpaxumu ceera.



W3yuenne nupakiinoHHOMH peLéTKu.

Habmonenue 1upakiiMOHHOrO CHEKTpa.

Habmonenue aucnepcun ceera.

Habmonenue nonspusanuu ceera.

[TpumeneHue nOASPOUIOB /Uit U3YUYECHHSA MEXAHHUUESCKUX HANPSHKEHUH.

Yuenuueckuii sxcnepumenm, 1aéopamoproie pabomot, nPAKMUKYM.

M3mepeHnue nokasaress NpeJoMIeHHs CTEeKIIa.

McenenoBanne 3aBUCMMOCTH (QOKYCHOTO PACCTOSHHS OT BELLECTBA (Ha NpUMEpe JKHIKUX JIHH3).

M3mepenne hoKycHOro paccToOsiHUSI paCCEUBAIOLIMX JIMH3.

[Tonyuenune n3oOpakeHus B CHCTEME M3 MJIOCKOTO 3epKajia U JINH3bL.

[Tonyuenune nzoOpakeHnst B CHCTEME M3 JIBYX JIMH3.

KonctpyupoBanue TenecKONUYeCKUX CHCTEM.

Habmonenwe nudpaxunu, vHTEp(EpeHLHH 1 NOJISPH3aALHK CBETa.

M3yueHue nonspu3aliu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTH JIM3JIEKTPUKA.

W3zyvyenue nHTEpQEpeHIIMH Ta3epHOro U3JIyUeHHs Ha JABYX LIEJSX.

Habmonenue mucnepcun.

Habmonenue u uccnenoranue 1udpakiiMOHHOTO CHIEKTPA.

M3mepenue JIMHBI CBETOBOH BOJHBI.

[Tony4enune cnexkTpa u3syuyeHHs CBETOAMO/A MPU MOMOLIKM JAN(PPAKLIMOHHOR PeIETKH.

Paszgen 6. OcHoBBI crienHAJILHOM TEOPHH 0THOCHTEIbHOCTH.

["panuibl MPUMEHUMOCTH KiIaccuuecKoil MexaHUKHU. [locTynaTel crnenuaibHOil TEOPHH OTHOCHTE b=
HOCTH.

[IpocTpancTBeHHO-BpeMeHHOH HHTepBai. [IpeoOpasoBanus JlopeHua. Ycinosue npuyuHHocTd. OT-
HOCHUTEJIbHOCTH OJHOBPEMEHHOCTH. 3aMe/UIeHHEe BPEMEHH H COKpallleHHe JUTUHBI.

DHEprus U UMILYJIbC PENATHBHCTCKON YacTHLIbL.

CBsi3b Macchl ¢ SHEPrueit ¥ UMITYJIBCOM PEJIATHBUCTCKOMN YaCTULbI. DHEPrisi MOKOS.

TexHuyeckue ycTpoiicTBa M TEXHONOTHYECKUE MPOLECCHI: CIYTHUKOBbIE NMPUEMHUKH, YCKOPHTEIIH
3apSIKEHHBIX YACTHII,

VYueHH4YecKui 3KCTIEPHMEHT, 1abopaTopHble paboThl, MPAKTHKYM.

Omnpenenesre UMITYIbCa U JHEPTUU PENSTUBUCTCKUX dacTUll (1o doTorpadusim TPEKOB 3apsizKeHHbIX
4aCTHI] B MATHUTHOM I10J1€).

Paspen 7. KBanroBan ¢pusuxa.

Tema 1. KopnyckyaapHo-601H06011 0yanl3m.

PaBHOBecHOe TenoBoe u3yuyeHue (M3ayyenne abcoIOTHO Y&pHOro Tena). 3aKoH cMelienus Buua.
['mnoresa [1nanka o kBaHTaXx.

DOTOHBI. DHEPIrUs U UMITYJILC (hOTOHA.

®oroaddexr. Onbitel A. I'. Cronerosa. 3akousl Gorosddexra. YpasHenue DiiHiureiina s GoTo-
s pexra. «Kpacnas rpanuua» poroaddexra.

JlaBnenue cBeta (B 4aCTHOCTH, JaB/ieHHE CBeTa Ha abCONIOTHO MOTJIOMIAKOLIYIO W aOCOIIOTHO OTpa-
Kalowy1o nosepxHocts). Oneitel I1. H. JleOenesa.

Bonnoseie cBoiicTa yactul. Bonnbi je Bpoiisst. Jlinuna sosnb ge bpoiiis n pazmepsi obacTu jloka-
Nu3aUMKY ABKYILeHcs yacTHibl. KoprnyckyIspHO-BOIHOBO# Ayanu3M. [Tudpakius 31eKTPOHOB Ha KpHCTAal-
nax.

Crnenuduka u3mepenuii B mukpomupe. CootHoluerus Heonpeaenénnocrei ['eiizenbepra.

Texnuueckue ycTpoiicTBa H TEXHONOIHYECKHE TIPOLECCHI: CIEKTPOMETP, (POTO3NEMEHT, (GOTONATHHK,
TYHHEJIbHBIA MHKPOCKOTI, COJIHEYHas GaTapesi, CBETOAHO/L.

Hemoncempayuu.

DdoroaddekT Ha ycTaHOBKE C LHHKOBOI [LIACTHHOM.

HccnenoBanue 3akoHOB BHelHero Goroadpekra.

McenenoBanne 3aBUCUMOCTH COMNPOTHBIISHHMS [TOJIYTPOBOAHHKOB OT OCBELIEHHOCTH.,

Cseroano.

Conueynas Gatapest.

Yuenuueckuit sxcnepumenm, 1abopamopHsie pabomot, RPAKMUKYM.

Wccnenosanue oropesucropa.

M3mepenue nocrosiHuoi [Tnanka Ha ocHoBe uccieaoanus Gotospdexra.



Hccnenopanue 3aBUCHMOCTH CHIIBI TOKA Yepe3 CBETOAMO/ OT HAMPSIKEHHUS.

Tema 2. Pusuxa amoma.

OmnbIThI 110 HCCIEI0BAHHIO CTpoeHks aroma. [lnanetapHas Mozenb atoma Pesepdopaa.

IMToctynater Bopa. WU3inyuenue u norjomeHnde (GOTOHOB NpH MEPEX0/e aToMa ¢ OJAHOro YpOBHs 3HEP-
MM Ha APYroi.

Bune! criextpoB. CHekTp ypOBHEH IHEPrUK aTOMa BOAOPO/IA.

CroHTaHHOE ¥ BBIHY)KIeHHOe u3aydenue ceera. Jlasep.

Texunueckue ycTpoicTBa U TEXHONOTHUECKHE TPOLIECCI: CTIEKTPabHbIH aHam3 (CIeKTpOCKOor), jia-
3€p, KBAHTOBbIH KOMITBIOTED.

Hemoncmpayuu,

Mopens onbita Pesepdopaa.

Habmonenue muHeHYaThIX CIEKTPOB.

Verpoi#icTBO H JeHCTBHE CUETUNKA HOHU3HPYIOLIIMX YaCTHLL.

Onpeaenenne ATMHBL BOMHBI IA3€PHOTO H3JTYYESHHS.

Yuenuueckuii sxcnepumenm, 1adbopamopnsie padomst, RPAKMUKYM.

HabmoneHnue muHeR4aToro crueKrpa.

Uccneopanue CekTpa paspekeHHOro aToMapHOro BOAOPO/IA H H3MEPEHHeE NMOCTOsHHON Pruabdepra.

Tema 3. Qusuxka amomMHoz0 AOPA U IACMEHMUAPHBIX HYACHMUY.

Hyxnonnas mozens sapa [eiizenbepra—sanenko. 3apsz sapa. Maccosoe uncno siapa. M3sortorbi.

PaanoakTuBHOCTL. Anb(a-pacran. DIeKTPOHHBIH U TTO3UTPOHHBIH OeTa-pacnaj. ['amma-u3iyyeHue.

3aKkoH paJHOaKTHBHOIO pacnaja. PaanoakTHBHbIE W30TOILI B IPHPOJE. CpoiicTBa HOHU3HUPYIOLLErO
u3syueHus. BiusHMe pajMoOaKTHBHOCTH Ha JKHBble opranu3Mbl. EctecTennsiit Gon n3nyuenns. Jlosumer-
pus.

DHeprus CBA3H HYKJIOHOB B sizpe. Slnepubie cuiibl. JlepekT maccsl aapa.

Snepubie peakuuu. [lenenne u cuntes siaep. SnaepHbie peakropsl. IIpobiemsl yripasiseMoro TepmMo-
SJIEPHOTO CHHTE3a. DKOJOTHYECKUE aCIeKThl PA3BUTHS SAEPHOH SHEPTETHKH.

MeToap! peructpaiiy 1 UCCAe0BAHUS IEMEHTAPHBIX YaCTHIL.

dynjaMeHTaTbHbIe B3anMosieHcTsrs. BaproHbl, Me30Hb! U aentonbl. [Ipencrasnenue o Cranmapt-
HOlt Mojienu. KBapK-riiiooHHas MOJeNb apOHOB.

®u3suka 3a npeenamu Cranaapraoi moaenu. Témuas Marepus U TEMHAs SHEPrUs.

EnuHcTBO (hM3HyecKoi KapTHHBI MUpa.

Texuuueckue ycTpoHCTBa H TEXHOJOTHYECKHE MPOLIECCHI: JO3UMETp, kamepa Buibcona, siiepHbii
peakTop. TEpMOSIEPHBIIl peakTop, aroMHas 6omba, MarHUTHO-pe30HaHCHAs ToMorpadus.

Yuenuueckuii 3xcnepumernm, 1abopamoprsie padomol, RPAKMUKYM.

VcenenoBanue TpEKOB YacTHIl (10 roToBbIM (GoTorpadusm).

HMcenenoBanue paguoakTiBHOIoO (poHa C HCIOIB30BAHHEM JI03UMETPA.

H3yuenne nornomenuns OeTa-4yacTIl aIFOMHHHEM.

Pasznen 8. DiieMmeHTbI ACTPOHOMHHU U ACTPOPHIHKH.

Sranbl pa3BUTHS acTpoHOMHHM. [IpHKiIajHOe H MUPOBO33pEHUYECKOE 3HAUCHME acTPOHOMHUH. [Iprme-
HHUMOCTB 3aKOHOB ¢)H3HKH BRI oOBACHEHHUSA ﬂpHpO,ﬂbl KOCMHYECKHX 00BEKTOB.

MeTtoabl acTpoHOMHYecKHX HccaeqoBaHui. COBpEMEHHbIE ONTHYECKHE TEJICCKOTIbl, PAAHOTENECKO -
Mbl, BHEATMOC(pepHAs ACTPOHOMMSL.

Bupz 3sé3nnoro neba. Cossesusi, sipkue 3BE3/1bl, IUIAHETHI, KX BUJIUMOE JIBHIKEHHE.

ConneuHas cuctema.

Connue. Conneynas aktuBHOCTh. McTounuk 3uepruu ComHua u 3BE371.

3BE3/1BI, UX OCHOBHbLIE XapaKTEpPUCTUKH. [lHarpaMma «CreKTpalbHbIi KJ1ace — CBeTUMOCTBY. 3BE3/1bI
rIaBHOM MOCJIEA0BATEIbHOCTH. 3aBUCHMOCTD «Macca — CBETHMOCTbY ISl 3BE3/1 INIaBHOH 110C/IeI0BaTe IbHO -
cti. BHyTpennee crpoenue 38€31. CoBpeMEHHbIE NPE/ICTABICHHS O TPOMCX0KAeHHH U dBosounu ConHua u
3BE3J1. DTarbl HKU3HU 3BE3L.

Mieunsiii [Tyt — nama [anaktuka. [lonoxenne u apuxenne Connua B 'anaktuke. Tunel rajiakThk.
Pamuoranaxruku U kBasapsl. YEpHbie AbIPbI B siipax ranakTHi.

Beenennas. Pacumpenue Beenennoil. 3akon XaG6ma. PazOeranue ranakrtuk. Teopus bosibiioro
B3pbiBa. PennkroBoe usmyyenue.

Macrabnas crpykrypa Beenennoi. MeraranakTuka.

Hepeménnsie npodieMbl ACTPOHOMHUH.



Yuenuueckue nadniodenus.

Habmonenust 38€31H0T0 HeOa HEBOOPYKEHHBLIM I1A30M ¢ MCIIOJIL30BAHHEM KOMIBIOTEPHBIX MPHJIO-
JKEHMIT LISl OTpe/ieNieHHs MOMoKeH s HeGECHBIX 00BEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE co3Besaus Ce-
BEPHOTO TOJIYIIAPHS U SPKHE 3BE3BL.

Habmonenus B Tesieckon JlyHbl, miaHeT, TyManHOCTeN U 3BE3JIHBIX CKOTUIEHHH.

dusuuecKkHii NPaKTHKYM.

CriocoObl u3MepeHns (PM3HUECKUX BEJIMYHH C HCMONb30BAHUEM aHAJIOTOBBIX H HH(POBBIX H3MEPH-
TEJBHBIX NPUOOPOB ¥ KOMITBIOTEPHBIX AATYHKOBBIX CHCTEM. AGCOIIOTHBIE U OTHOCHTEIILHBIE MOIPEUIHOCTH
u3MepeHui Gpusnyeckux senuuud. OueHka rpaHull NOrpelHOCTEH.

[IpoBeieHne KOCBEHHBIX H3MEPEHHIA, HCCIIeJI0BaHU 3aBHCUMOCTEH (PU3MYIECKHX BEIHUYHH, IIPOBEPKA
Mpe/UIoKeHHBIX THIoTe3 (BIOOp U3 paboT, ONHUCAHHBIX B TEMATHUYECKHX pasjienax « YUeHHYECKHH KCIepH -
MEHT, JlabopaTopHbie paboThbl, NPAKTHKYM» ).

Obobmaruee MOBTOPEHHE.

OGo6LIeHHE ¥ CHCTEMATH3ALMs! COAEPKAHMS paszieoB Kypea « Mexanuka», «MonekyispHas Gpusuka
W TepMOAMHAMHKAY, « DieKTpoanHamukay, « Konebauus u BomHb, « OCHOBBI CrElHaIBHON TEOPHH OTHOCH-
TeabHOCTHY, « KBaHTOBas (hu3uka», « DeMEHThbl aCTPOHOMHH H acTPO(H3HKMY.

Postb ()M3MKH U aCTPOHOMMH B YKOHOMMYECKOH, TEXHOJIOTHUYECKOI, COLMAILHON M 3THYECKO# cde-
pax AesiTelIbHOCTH 4eJIOBeKa, PoJib B MECTO (PU3HKH H aCTPOHOMMH B COBPEMEHHON HAy4YHOH KapTHHE MHPA,
3HAYEHHE ONMCATEIBHOMN, cucTeMaTH3UpyolieH, 0OBACHUTENBHON U MPOrHOCTHYECKOH (GyHKUMH (u3nue-
CKOH TEOpHH, pojib (H3UYECKOH TeopuH B (POPMUPOBAHMH NpeACTaBIeHHH O (U3MYECKOH KapTHHE MHpa,
MecTo (PU3MYECKOi KapTHHBI MHpPa B 00LIEM psijly COBPEMEHHbIX eCTECTBEHHO-HAy4HBIX NMPeJICTaBIeHHUIT O
PHPOJIE.

MexnpeameTHble CBSI3H.

W3yuenue xypca ¢pusuku yriyonénHoro yposHst B 11 kiacce ocyleCTBIsSeTCs ¢ y4€TOM CO/epiKa-
TEJILHBIX MEIKIIPEAMETHBIX CBA3EH ¢ KypcaMH MareMaTHKH, OHOIOrHi, XUMHH, reorpaguu 1 TEXHOIOTHH,

Mescnpeomemmple ROHAMUA, C6AZAHHBIE C UZYHEHUEM MEmO0008 HAYYHOZ0 MO3ZHAHUA: SBICHHE,
HayuHblil pakT, rumnoresa, puznyeckas BeJIMUKHHA, 3aKOH, TeOpHsi, HabJlloleH e, IKCIIEPUMEHT, MO/IeIHPOBa -
HHUE, MOJIeJIb, U3MEPEHHE, [IOrPEIIHOCTH H3MEPEHHH, H3MEpHTEIbHbIE PHOOPEI, HppoBas JabopaTopus.

Mamemamuka: peiieHne cucteMsl ypaBHeHuid. TpuroHomeTpryeckue (QyHKLUHH: CHHYC, KOCHHYC,
TAHI€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIMH HA OCH KOOP/1H -
HAT, ClIOJKeHHe BeKTOpoB. [lpoussoanbie anemenTapHbIX (QyHxumit. [Ipusnaku 1nogobust TpeyroibLHHKOB,
onpejiesneHue MiIoL@any niockux Guryp 1 oobéma Ter.

Buonozus: snextpuyeckue siBJieHUs B XKUBON npupojie, KosiedaTelbHbIe JIBUKEHUS B )KHBOH NPUPO-
A€, IKOJOrH4eCKHEe PUCKH MPH MMPOHU3BOACTBE JICKTPOIHEPIHH, IEKTPOMArHUHTHOE 3arpsasHeHue OKpYKaro-
1l cpejibl, YIbTPa3ByKOBas JHArHOCTHKA B MEIHLIMHE, ONITHYECKHUE ABJICHUS B )KHBOH MPHPOJIE.

Xumus: ctpoeHre aTOMOB H MOJIEKYJI, KDHCTA/TMYECKas CTPYKTYpa TBEPABIX TEJl, MEXaHH3MbI 00pa-
30BaHMS KPUCTAUITHYECKOH PELIETKH, CIIEKTPAIbHBIH aHaIH3.

leozpaghua: marnuTHbIE MOMIOCA 3eMITH, 3aJI€KH MArHHTHBIX Py, GOTOCHEMKA 3EMHOH MOBEPXHO-
CTH, celicMorpad.

Texnonozua: npuMeHEHHE NOCTOSHHBIX MArHHTOB, IEKTPOMArHHTOB, 3J1eKTpoaABHraTesb Skodu, re-
HEpaTop NEPEMEHHOI0 TOKAa, MHAYKLIHOHHAA M€4b, JMHHH JIEKTPONEpeay, JIEKTpoABUraTellb, pajiap, pa-
JUONPHEMHHEK, TEJIEBH30p, aHTeHHa, Tenepon, CBY-neus, ynpTpasBykoBas AMarHoCTHKa B TEXHHKE, MPOCK-
LIMOHHBIH anrapar, BOJIOKOHHAS ONTHKA, coiHeuHas OaTapesi, Cly THUKOBbIE NPUEMHHKH, sAEpHas SHEpPreTH -
Ka ¥ 9KOJIOTHYECKHE ACNEKThl €€ pa3sBHTHSI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHWS TIPOITPAMMBI 10 ®U3SUKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUSAJIMYHOCTHBIE PE3VJIbTATHI

JJUYHOCTHBIE PE3YJIbTATHI

JInunocTHBIE Pe3yJIbTAThI 0CBOeHUs yueOHOro mpeamera «@uznka» J0JDKHBI OTPaKATh IO-
TOBHOCTB M cOCOOHOCTB 00y YaroUXCcsl PyKOBOACTBOBATHCS CHOPMUPOBAHHOM BHYTPEHHEH MO3MIIK-
¢ JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHEHTALWi, MO3UTHBHEIX BHYTPEHHHMX yOekieHuil, cooTBeT-
CTBYHOILIHX Tpaﬂ,HLIHOHHIJIM HEHHOCTAM pOCCHﬁCKOl"D OGLL[CCTBEL, pacliipeHHE KH3HCHHOIO OnbiTa M
OIBITA JEATEILHOCTH B IPOLECCE peanu3alii OCHOBHBIX HAMpaBieHUH BOCHMHTATEIbHON ACATENbHO-
CTH, B TOM YHCJI€ B YACTH:

rpamaHCKOFO BOCITHTAHHH

. chopMHpOBaHHOCTL TpaXKJIaHCKOH MO3MIMH O0YYAroIErocs Kak akTHBHOTO M OTBET-
CTBEHHOI'0 YJIEHA POCCHICKOro odLuecTsa;

. NPUHATAE TPAAHLUMOHHBIX OOIIEYE/IOBEYECKHX I'YMAHUCTHYECKHUX M JIEMOKPATHUECKHX
LIEHHOCTEH;

. FOTOBHOCTb BECTH COBMECTHYIO JEATEIBLHOCTh B MHTEpECAX IpaX{aHCKOro odlecTsa,
Y4acTBOBAaTh B cCaMOyIpaBieHil B 00pa3oBaTebHONH OpraHu3al|u;

° YMEHHE B3aUMOJEHCTBOBATHL C COLMAIBHBIMM HHCTUTYTAMH B COOTBETCTBHHM C HX
(OYHKLHSIMH 1 HA3HAYECHHEM;

. rOTOBHOCTb K 'YMaHMTApPHON U BOJIOHTEPCKOH AEATEILHOCTH.

NATPHOTHYECKOro BOCIIMTAHHSA!

s cthopMHPOBAHHOCTE POCCHICKOH rpakIaHCKOH HACHTHYHOCTH, AaTPHOTH3MA;

o HEHHOCTHOE OTHOLIEHHE K IOCY/IapCTBEHHBIM CHMBOJIAM, JOCTHIKEHHSM POCCHHCKHX

yu€HbIX B 0071acTH (PU3HKH U TEXHHKE.
JAYXOBHO-HPABCTBEHHOI0 BOCIIHTAHHS:

. C)OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITHYECKOTO TOBE/IeHHS;

. CrocoOHOCT OLIEHMBATH CHTYALMIO M PHHUMATh OCO3HAHHBIE PEIICHHS, OPHEHTH]Y -
SICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJ/IE B AeSTeILHOCTH YUEHOTO;

° OCO3HaHHE JTHYHOTO BKJIaja B IOCTPOEHHE yCTOHYHBOrO Oy/1yLero.

ICTETHYECKOT0 BOCIIUTAHUA:

. ICTETUYECKOE OTHOIIEHHE K MHUPY, BKJIKOUas 3CTETHKY HAay4yHOIO TBOPYECTBA, IPHUCY-

uiero (hpusudeckoii Hayke.

TPYA0BOI0 BOCHHTAHMS:

. HHTEPEC K pas3/MuHbIM cpepam 1podecCHOHANLHON AeSTEILHOCTH, B TOM YHC/E CBS-
3aHHBIM ¢ QM3MKOH M TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIH BHIOOP Oyayluel npodeccuu n pea-
JIN30BBIBATh COOCTBEHHBIE JKH3HEHHBIC [JIaHbI;

. FOTOBHOCTb ¥ CIIOCOOHOCTD K 00pa30BaHHIO H camoobpa3oBaHuio B obmacTu pU3MKH HA
NPOTAKEHHH BCEH KHU3HH.

IKOJIOTHYECKOI0 BOCIIHTAHMS:

. ¢(hOpMHPOBAHHOCTE HKOJIOTHYECKOH KYJbTYpPbl, OCO3HAHHE IJ100AILHOIO Xapakrepa
9KOJIOrHHYECKHX Mpobiem;

° IUITAHHPOBAHKME M OCYIIECTBJIEHHE NEHCTBHH B OKpYKalolleil cpejie Ha OCHOBE 3HaHUS
Lelneil yCTONYMBOro pa3BUTHS YEJIOBEYECTRA,

. paciiMpeHye ONbITa JAeATEIbHOCTH 3KOJIOrHYECKOH HANpaB/IeHHOCTH Ha OCHOBE HMEHO-
LIUXCS 3HAHUH 110 (hu3uKe.

HEHHOCTH HAYYHOTO MO3HAHHSA:

. c(hOpMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYHOLIEIO COBPEMEHHOMY YPOBHIO pas-
BUTHS (PM3HUECKOll HAYKH;
. OCO3HAHHE UEHHOCTH HAYYHOH JEATEbHOCTH, TOTOBHOCTh B MPOLIECCE H3YyYEHUs (PU3H-

KH OCYLIECTBIATE MPOEKTHYIO H HCCIEN0BATEIBCKYIO NESTCILHOCTE MHHAUBHUYAIBHO H B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI



IMo3naBaTe/bHbIE YHHBePCAILHbIE Yy4eOHEIE 1eHCTBHS
baszoBbie Jornyueckue JelHCTBHSA:

. caMoCTOsATeNbHO (DOPMYJIMPOBATE M aKTyalu3upoBath npobiemy, paccMaTpuBath €€
BCECTOPOHHE;

. ONpeIeNsTh Le/H ACATeIbHOCTH, 3a4aBaTh NapaMeTpbl H KPUTEPHH HX OCTHIKEHUS:

. BBISBJIATE 3aKOHOMEPHOCTH M MPOTHBOPEYHS B paccMaTpHBaeMbIX (PU3HUYECCKHX sIBJIC-
HU3X;

. pa3zpalaTbIBaTh IIaH peuleHus npodiemMbl ¢ yYETOM aHalM3a HMEIOLIMXCs MaTepHallb-
HBIX M HEeMaTepHaJIbHbIX PECYpPCOB;

. BHOCHTb KOPPEKTHBBI B JAEATENBHOCTh, OLEHHBATh COOTBETCTBHE PE3YIIbLTATOB LIEJIAM,
OLIEHUBATH PUCKHU TMOCIEACTBUI JAESATEILHOCTH,

o KOOPAMHHUPOBATh U BBLINOHATE paboTy B YCIOBHSIX PEAILHOTO, BUPTYAlIbHOIO H KOM-
OMHUPOBAHHOTO B3aUMO/ICHCTBHSI;

. pa3BUBaTh KPEATHBHOE MBILIJIEHHE NPH PEIICHHM JKH3HEHHBIX MTPOOIeM.

BazoBbie neeieqoBaTe/ibCKHe AeHCTBHA:

. BJIAJIETh HAYYHON TEPMHHONOTHMEH, KIIFOYEBBIMH MOHATHIMH W METOAaMH (DHU3HUYECKOH
HayKH;

. BJIAJIETh HABBIKAMH YueOHO-MCCIEI0BATENBCKON U NPOSKTHOM AeATEebHOCTH B 00J1acTH

(pu3UKH, CIOCOGHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOMCKY METOJI0B pellieH s 3a1a4 (pu3n-
HECKOI'0 COACpIKAHMA, l'[pIr‘IMCHGHHI'O ]JEISHI-'!'-IHHIX METOL0B IMO3HAHMWS,

. BJIaJICTh BHAAMH ACATENBHOCTH [0 MOJYHYCHHIO HOBOI'O 3HAHHS, €r0 HHTEPNpPETALHH,
npeodpa3oBaHUIO U MPUMEHEHHIO B Pa3HYHBIX Y4eOHBIX CHTyalHsX, B TOM YHCIE MpPH CO3JaHHH
yueOHBIX POEKTOB B 001aCTH (PU3HKH;

e BBISBJISATH [IPUYHHHO-CIIC/ICTBEHHbBIE CBSI3M M aKTyalM3MpOBaTh 3aj1a4dy, BbIABHraTh I'u-
noTe3y eé pelieHus, HaXoAUTb apryMeHThI Ul 0Ka3aTe/lbCTBa CBOMX YTBEPXKIEHH, 3a1aBaTh rnapa-
METPBI B KPUTEPHUH PELLICHHS

° aHAJIM3MPOBATh MOJIYYEHHbBIE B XO/I€ PELICHUS 3aa4H PE3y/IbTaThl, KPHTHYECKH OLIEHH -
BaTh UX JOCTOBEPHOCTb, IIPOrHO3UPOBATL H3MEHEHHE B HOBBLIX YCIIOBHSX:

. cTaBuTh ¥ (POpMyJIMPOBaTh COOCTBEHHBIE 3a7a4u B 00pa3oBaTe/IbHON AeATE/ILHOCTH, B
TOM HHCIIE TIPH U3YyHUEHHH (DU3HKHU;

o J1aBaTh OLEHKY HOBBIM CHTYalUsIM, OLIEHHBATb MPUOOPETEHHBIN OIBIT;

. YMETh [EPEHOCHTDH 3HAHKSA M0 (HU3UKE B NPAKTHUECKYIO 00/1aCTh HKHU3HEAEATEIbHOCTH:

. yMETb MHTETPUPOBATH 3HAHUS M3 PA3HBIX IPEIMETHBIX 00JIacTel;

° BBIJIBUTATh HOBBIE MJICH, IPEIaraTb OPUTHHAIBHBIE MOAXO/bI H PELICHHS,

° CTaBUTh NpoOIeMbl H 3a/1a4H, JIOMYCKAIOLIHE abTEPHATHBHEIE PELICHHS.

Pabora ¢ undopmanneii:

. BJIaJIeTh HABBIKAMH TMOJiyueHus: HHpopManuu (hU3NUECKOro coJepixaHus U3 HCTOUHH-

KOB pasHbIX THUIIOB, CAMOCTOSATELHO OCYIIECTBIATh MOMCK, aHAJIN3, CHCTEMATH3AIUIO U HHTEpIpeTa-
LHI0 HHPOPMALIHH PAa3/InYHbIX BHI0B H (JOPM IIPE/ICTABIICHHU;

. OLIEHHBATH JOCTOBEPHOCTH HH(POPMALIUH;

. MCII0JIb30BaTh CPEACTBA HH(POPMALMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJIOIHH B pe-
IIEHUH KOTHUTHBHBIX, KOMMYHUKATUBHBEIX M OpPraHM3alMOHHBIX 3a7a4 ¢ cobmoaeHueM TpeboBaHmi
SPrOHOMHUKH, TEXHHKH 0€30MacHOCTH, THTHEHBI, pecypcocOepeikeHH s, PaBoOBbIX U dTHYECKUX HOPM,
HOPM MH(pOpPMAIIMOHHO# 0e30TacHOCTH;

. CO3/1aBaTh TEKCTHI (PM3MHUECKOr0 COIEPKAHMS B pa3InyHbIX (popmaTax ¢ y4€ToM Ha3Ha-
ueHust HHQPOPMAIMH U LENeBOH ayINTOPHH, BEIOHpas ONTUMAJILHYIO (OpPMY NPEACTaBlIeHUs U BH3Ya-
TTH3aLHH.

KomMMyHHKATHBHbIE YHHBEPCANbHbIE yueOHbIe el CTBHS:

® OCYIIECTBIIAThH OOLIEHHE HA YPOKaxX (PU3HKH U BO BHEYPOHUHOM J€ATEIbHOCTH!

. pacrno3HaBaTh MPEANOChUIKH KOH(IUKTHBIX CUTYalUil U CMATYATh KOH(IMKTBI;

° Pa3BEPHYTO W JIOFMYHO M3J1araTh CBOI TOUKY 3PEHHS C HMCIIOJIB30BAHHEM SI3BIKOBBIX
CPEICTB;

. MOHUMATh M MCTIOIb30BaTh [IPEUMYLIIECTBA KOMaHAHON 1 HHIMBUYalbHON paboThI;



. BBIOHpATh TEMATHKY M METOJbl COBMECTHBIX ACHCTBHH C Y4ETOM OOILIMX MHTEPECOB M
BO3MOXKHOCTEH KaKJI0ro YieHa KOJIIEKTHBA;

. MPUHUMATL LEJNH COBMECTHOH [EATE/NBHOCTH, OPraHH30BbLIBATE M KOOPAMHMPOBATH
JEHCTBHS 10 €€ NOCTHIKEHMIO: COCTABNSTHL IJ1aH AEHCTBUIl, pacrnpeiessTs POJiH C YYETOM MHEHHH
YYaCTHHUKOB, 00CYK1aTh Pe3yIbTaThl COBMECTHON paboTh;

. OLICHHBATh KAYE€CTBO CBOETO BKJIAZA W KAXKIOI0 yYaCTHUKA KOMaH/bl B OOLIHI pe3yib-
TAT 10 pa3paboTaHHBIM KPHTEPHSIM;

. npeulararb HOBBIE MPOEKThI, OLIEHUBATL MIEH C MO3HLUMH HOBH3HBI, OPUTHHATLHOCTH,
NPakTHYECKOH 3HAYUMOCTH;

. OCYIUECTB/IATE MO3UTHBHOE CTPATETHYECKOE MMOBEJACHHE B PA3JIMUHBIX CHTYAIUAX, NPO-
SABJISATH TBOPYECTBO U BOOOpakeHHe, ObITh HHHIIHATHBHBIM.

PeryasiTHBHBIE yHHBepca/IbHbIE yueOHbIe qelicTBUS

Camoopraunsamus:

. CaMOCTOSITENLHO OCYIIECTBJISATh MMO3HABATENbHYIO JEATEIBHOCTh B 00MaCTH (DU3UKH U
aCTPOHOMHH, BBIABJIATE MPOOJIEMEL, CTABUTL U (JOPMYIHPOBATE COOCTBEHHBIE 3a1a4H;

. CaMOCTOATENBHO COCTABJIATH IUIaH PELIEHUS] paCYETHBIX W KaueCTBEHHBIX 3ajad, IJiaH

BBITIOJIHEHUS NIPAKTHYECKOH paboThl ¢ y4ETOM HMEIOLIUXCS PecypcoB, COOCTBEHHBIX BOBMOMKHOCTEH
MpeAnoYTEHHI;

. JlaBaTh OLIEHKY HOBBIM CHTYALHSIM;

. PACLINPATE PAMKH Y4eOHOTO MPeJMETa Ha OCHOBE JIMYHBIX [TPEIOYTEHHI;

. J€IaTh 0CO3HaHHbIHA BBIOOD, apryMeHTHPOBATh ero, Opath Ha cebs OTBETCTBEHHOCTH 3a
peLieHue;

. OLIEHUBATh NIPUOOPETEHHBIN ONBIT;

. CrnocoOCTBOBATh (POPMUPOBAHUIO U TIPOSBIEHHIO 3PYAHLIHK B 001aCTH (DM3MKH, 1OCTO-

SIHHO TOBBIIATE CBON 006pa30BaTeNbHbIH U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPO.JIb, IMOLHOHAIbHbIH HHTEJIEKT:

. J1aBaTh OLEHKY HOBBIM CHTYalUsM, BHOCHTh KOPPEKTHUBBI B JIESTEJIbHOCTb, OLIEHUBATD
COOTBETCTBHE PE3yIbTATOB LEJSIM;

. BJIQJIETh HaBbIKAMM IO3HABATENIbHOH pedUieKCHH KaK OCO3HAHMSI COBepIIaeMbIX Jeii-
CTBHI M MBICIUTENILHAIX POIIECCOB, HX PE3YJILTATOB M OCHOBAHMIA;

. HCII0JIb30BATh IPHEMBI pehIeKCHH [UISl OLIEHKH CHTYAIMH, BEIOOPA BEPHOTO PELICHHS;

. YMETh OLEHUBATH PUCKH H CBOEBPEMEHHO [TPUHUMATE PELIEHHS M0 UX CHHIKEHHIO:

. NPUHUMATH MOTHBBI U apPryMEHTbI JIPYTHUX [PH aHAIM3E PE3YJIbTATOB ACATEIbHOCTH

. NPUHKMATh CeOst, MOHMMAast CBOH HEIOCTATKH M JIOCTOMHCTBA;

° NPUHKMATE MOTHBBI H apI'YMEHTBI IPYTHX [IPH aHAIM3€ Pe3y/ILTATOB JAeATeIHOCTH:

. MpPHU3HABATh CBOE MPABO M MPABO APYTHX HA OLIMOKH.

B npouecce nocTrikeHns JMUYHOCTHBIX PE3yJIbTATOB OCBOEHHMS MPOTPaMMbl MO (GU3MKe i
YPOBHsi cpearero obuiero obpa3oBanus y 00y4aiomnxcs COBEPLUICHCTBYETCS IMOLMOHATIBHBIH HHTE -
JIeKT, Mpe/ronaraommi copMHpOBaHHOCTS:

. CaMOCO3HaHHS, BKJIIOYAIOLIEr0 CHOCOOHOCTh MOHUMATh CBOE AMOIMOHAILHOE COCTOS -
HHUE, BUJIETb HANPABJICHUS PA3BUTHA COOCTBEHHON IMOLMOHAIBbHO# chepbl, ObITh YBEPEHHBIM B ce0E:
. CaMOpETY/IHPOBAHHUS, BKIIFOUAIOIIET0 CAMOKOHTPOJIb, YMEHHE TIPMHUMATL OTBETCTBEH-

HOCTb 3a CBOE MOBEJIEHHE, CMOCOOHOCTh a/anTHPOBATECS K IMOLIHOHAILHBLIM M3MEHEHHSIM U [1POsB-
J1Th THOKOCTD, OBITH OTKPBITBIM HOBOMY

. BHYTPEHHCH MOTHMBALMH, BKJIIOYAIOIIECH CTpeMIIeHHE K JOCTHKEHHIO LEIH H YCIexy.
ONTHMM3M, HHHUIIMATHBHOCTh, YMEHHE JIeHCTBOBATD, HCXOS U3 CBOMX BO3MOIKHOCTEH;

. OMITATHH, BKJIIOYAIOWEH CMOCOOHOCTH MOHUMATh SMOLHOHAILHOE COCTOSHHE APYTHX.
YUMTBIBATh €0 [PH OCYLIECTBICHUH OOLIeHHUS, CIOCOOHOCT K COUYBCTBHIO H CONEPEKHBAHUIO;

. COLMANTLHBIX HABBIKOB, BKJIKOYAIOLIUX CMIOCOOHOCTh BBICTPAHBATh OTHOLIEHHS ¢ APYTH-
MH JIFOZbMH, 3a00THTBCS, NPOSABIIATH HHTEPEC W Pa3pelarTh KOH(IUKTHI.

[TPEAMETHBIE PE3YJIBTATbI



K xonuy oOyuenust B 10 Kaacce npeMeTHble pe3ybTaTbl HA YriyOlIEHHOM YPOBHE JOJKHBI
OTpaXkaTh C(QOPMUPOBAHHOCTh Y 0DYYRIOIIMXCA YMEHHUI:

° MOHUMATh POJIb (PU3HKH B IKOHOMHYECKOH, TEXHOJOIHYECKOH, SKOJOrHYECKOH, COLH-
aJIbHOM 1 dTHYeCKOH cepax AesATeIbHOCTH YEI0BEKa, POjib U MeCTO (pU3MKHM B COBPEMEHHOI! Hay4YHOI
KapTHHE MHpa, 3HaYeHHe ONUcaTeNbHOM, CHCTeMaTH3HPYIOLIEH, 00 BACHUTENBHON W MPOrHOCTHYECKOH
GyHKIMH GU3HYECKON TEOPHH — MEXAHHKH, MOJIEKYJISIPHOI (U3HKH U TEPMOAMHAMMKH, POIIb (husuue-
CKOM TeoprH B )OPMUPOBAHWY MPEACTABIECHWH O (pU3HUECKOil KapTHHE MIpa;

. paznuyaTh YCJIOBHS PUMEHHMOCTH MOZe/ e (H3MUECKHX TeJl U MPOLECCOB (ABICHHIH):
UHEpLHUalbHas cCUcTeMa oTcuéTa, abcoIIOTHO TBEPOE TeNo, MaTepHalibHas TOUKA, PABHOYCKOPEHHOE
JiBMKeHue, ceobosHoe najgenue, abcomoTHo ynpyras aedopmarius, abconoTHO yrpyroe H abcomoT-
HO HEYTPYroe CTOJKHOBEHHS, MOJIENH ra3a, *HM/AKOCTH U TBEPJOro (KpHCTaIIHYECKOro) Tea, nieab-
HBIH T'a3, TOYeUyHbIH 3apsiil, 0JIHOPOIHOE MIEKTPUUYECKOE I10JIE;

. paznuyaTth ycnoBus (rpaHuLbel, 00NacTH) NPHMEHUMOCTH (DPU3HUECKUX 3aKOHOB, [OHH-
MaTh BceoOLui XapakTep (pyHIaMEHTAIbHLIX 3aKOHOB M OrPAHMYEHHOCTh MCIOJIL30BAHHS 4aCTHBIX
3aKOHOB!

» dHAJIU3UPOBATL H OﬁbﬁCHﬂTb MEXAHHYECKHE MPOLECCHI H ABJIEHHWSA, HCIIOJIb3Y A OCHOB-
HbIE MOJIOJKEHUS W 3aKOHBI MEXaHHKH (OTHOCHTE/IBHOCTh MEXAHHYECKOr0 JABHIKEHHS, (DOPMYJIbl KHHE-
MaTHKH PaBHOYCKOPEHHOrO JBMIKeHHS, npeobpazoBanus ['anunes 1 CKOPOCTH M MepeMelleHus. 3a-
koHbl HploTOHA, mpHHLHN OTHOCHTENBHOCTH [annies, 3aKOH BCEMMPHOIO TATOTEHHS, 3aKOHbI COXpa-
HEHHUS UMITYJIbca M MEXaHHYESCKOH SHEepruu, cBA3b pabOThl CHIIBI C H3MEHEHHEM MEXaHHYECKOH JHEp-
TMH, YCIOBUSI paBHOBECHS TBEPJOro Tena), MpH ITOM UCMONbL30BATH MATEMATHUYECKOE BBIPAKEHHE 3a-
KOHOB, YKa3bIBaTh YCJIOBUA IPHMEHHMOCTH (DH3HYECKHX 3aKOHOB: npeodpasosanuii ["anuies, BToporo
M TPETBEro 3akoHOB HbIOTOHA, 3aKOHOB COXpAaHEHMs MMIIYIbCa M MEXaHMUYECKOH SHEpruH, 3aKoHa
BCEMUPHOTI'O TATOTEHUS;

e AHAJIM3HPOBATE H 00DBACHATDL TEIJIOBLIE INpoLeccsl H ABJICHHUA, HMCIIOJNB3YA OCHOBHBLIC
nonoxenns MKT u 3akoHBl MONeKynSapHOM (U3MKKA B TEPMOAMHAMMKH (CBSA3b JABJIEHUS MAEATLHOTO
raza co CpeiHeil KMHETHYECKON 3Heprueil TEerIoBOro IBHKEHHS M KOHLIEHTpalued ero MoJsekyll.
CBSI3b TEMIIEPATypPbl BEIIECTBA CO CPeJHEH KMHETMYECKOH IHEPrueH TEnjJoBOro JBHIKEHHS ero va-
CTHL, CBA3b JABJICHMS MIEAIBHOIO ra3a ¢ KOHLEHTpalMel MOJIEKyJl H ero TeMIeparypoi, ypaBHeHHe
Men neneera—KnanelipoHa, nepBblif 3aKOH TEPMOJAWHAMHUKH, 3aKOH COXPAHEHHSl SHEPTUH B TEILIOBBIX
Mpoueccax), Mpy 3TOM HCMOIL30BATh MATEMaTHUECKOE BRIpAXKEHHE 3aKOHOB, YKa3bIBaTh YCIOBUS NpH-
MEHHUMOCTH ypaBHeHus MenzeneeBa—Knanelipona;

. aHAJIM3MPOBAaTh H OOBSICHATH IEKTPUUECKHE SBICHHS, UCMOJIL3YsI OCHOBHbIE MOJIOXKE-
HHUS M 3aKOHBI JIEKTPOANHAMHKH (3aKOH COXPaHEHHUs HJIEKTPHYECKOro 3aps/a, 3akoH Kyiona, nores-
MATBHOCTh JIEKTPOCTATHUECKOTO T0JIs, MPUHLKI CYNEPHO3HIIUN IEKTPHYUECKUX TOJIeH, IIPH 3TOM
yKa3bIBas yCIIOBHS MpUMeHNMOCTH 3aKkoHa KynoHa, a Taikke NpaKkTHYeCKH BaXKHbIE COOTHOLUEHMS: 3a-
koHbl OMa Ut y9acTKa LenH | JUIs 3aMKHYTOl aekTpuyeckol nenu, 3akon Jpxoyns—Jlenua, npasu-
na Kupxroda, 3akonsr @apajes Uist 3I€KTpOJIu3a);

° ONHCEIBaTh (YH3MUYECKUE MPOLIECCHl W ABICHHA, MCHOJIB3YsS BEAMYMHBI: MEPEMELLIECHHE.
CKOPOCTB, YCKOPEHHE, HMITYJIbC TE€/la M CHCTEMbI TEJI, CHJIa, MOMEHT CHJIbI, JIaBJICHUE, NOTEHLIHATIbHASA
SHEprus, KHHETHYECKas JHEPrus, MeXaHHyecKast SHeprus, paboTra CHIIbl, HIEHTPOCTPEMHUTENILHOE YCKO-
peHue, cuiia TSUKECTH, CHJIa YIPYTOCTH, CHIIa TPEHMS, MOIIHOCTh, JHEPIHs B3aMMOJIEHCTBUS Tesa C
3emnéii BOMU3H €€ MOBEPXHOCTH, YHEPrus yNpyroi nedopmanuy npyxxuHbl, KOJIUYECTBO TEMIOTHI, ad-
COJIIOTHAs TemIiepaTtypa Tena, pabora B TepMOAHHAMHKE, BHYTPEHHAS JHEPrHs HMJCAIbHOTO OJHO-
aTOMHOTI0 rasa, padoTa HIEaJIBHOTO ra3a, OTHOCHTE bHAA BAaxHOCTh Bo3ayxa, KITJ[ uaeansHOro temn-
JIOBOT'O IBUraTelIsl; HJIEKTPHUECKOE TI0JIe, HANPSHKEHHOCTE MTEKTPUUECKOTO MO, HAMPSKEHHOCTh 110~
Jisl TOYEYHOrO 3apsAaa HITH 3apsKeHHOrO 11apa B BAKyyMe W B JIHIJIEKTPHKE, MOTEHLHAN 3JEKTPOCTaTH -
YECKOT'O MOJIsl, pa3HOCTh NOTEHLMAIOB, 3TEKTPOJABHIKYIAS CHJIA, CHIIA TOKA, HANPsKEHHUE, MOIIHOCTh
TOKa, dJIeKTpUUecKasi EMKOCTE IJIOCKOTO KOHAEHCATOpa, COMPOTHBIEHHE YHaCTKa LEeNH C I0c/Ie10Ba-
TEJIbHBIM U Mapajuie/IbHbIM COSJAMHEHUEM PE3HCTOPOB, IHEPrHsl MEKTPUYECKOTO 10151 KOHIEHCATOpa;

o O0BACHATHL 0COOEHHOCTH NMPOTEKaHUs (PU3MYECKUX SBICHUI: MEXaHHYECKOe JBHIKEHHUE,
TEIUIOBOE ABHM)KEHHME YaCTHI] BEILECTBA, TENJIOBOE paBHOBecHe, OpPOyHOBCKOE JABMIKEHHE, AU (Y3,



HCIIAPEHHE, KUNIEHHWE W KOHICHCALHWs, TUIABJIEHHE H KPUCTAJJTH3allvs, HAallpaBJI€eHHOCTh TeIU1onepeia-
YH, IEKTPU3ALHSA TeJl, SIKBHIIOTEHLIHAIBEHOCTD MOBEPXHOCTH 3apPsIKEHHOTO MTPOBOIHUKA;

. MPOBOAUTH HCCIIEIOBAHUE 3aBUCHMOCTH OIHOH (DM3MYECKOH BEIMYMHBI OT APYIoii ¢
MCIONb30BAaHUEM MPSIMbIX U3MEPEHHH, TPH ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH Pe3ylib-
TATEI [IOJIy4Y€HHOH 3aBHCHMOCTH (PU3HUECKUX BEIMYMH B BuJE rpadUKOB ¢ yu&ToM abCOMIOTHBIX M0~
IpeLHOCTEH U3MEPEHHH, Ae/1aTh BBIBOIbI M0 PE3YIbTaTaM UCCIIEI0OBAHMS;

° MPOBOAUTH KOCBEHHBIC M3MEpEeHHS (PU3UUECKUX BEeJHUMH. MPH 3TOM BbIOMpaTh OIITH-
MaJIbHBIM METOI H3MEpPEHHs, OLICHHBATh aOCOMIOTHBIE M OTHOCHTENbHBIC MOIPELIHOCTH TNPAMBIX H
KOCBEHHBIX H3MEPEHHI;

° MPOBOJUTEL OMNBITHI [0 MPOBEpPKE MPEIIOKEHHON THIOTEe3bl: MJAHUPOBATL IKCMEpPH-
MEHT, cOOHpaTh FKCMEPUMEHTAIBHYO YCTAHOBKY, aHAIM3HPOBATh MMOJIYHYEHHbBIE Pe3y/IbTaThl U Je1aTh
BBIBOJL O CTaTyCC UpCMOKCHHOH I'MIOTE3bI,

. cobuosiaTe npasuna Ge3onacHoro TpyjAa Mpd NPOBeJEHHH HCCIEI0OBaHHH B pamKax
yueOHOro AKCIHEPHMEHTA, MPAKTHKyMa U y4eOHO-HCCIeI0BaTeIbCKOH W MPOEKTHOH JEATEILHOCTH C
MCI0JIb30BAaHHEM M3MEPHUTEILHBIX YCTPOHCTB 1 1abopaTopHOro o0opya0BaHHs:

° pelars pacuéTHble 3aJauM C SIBHO 33JJaHHOH M HESBHO 3aiaHHON (u3MyecKoH Moje-
JIBIO: HAa OCHOBaHHHM aHallM3a YCJIOBHA 000CHOBBIBATH Bhlﬁop (bPI3H‘-ICCKOﬁ MOJIETH. OTBE4ao1Ie pE-
GoBaHMsM 3a7a4H, NPUMEHATH (POPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (U3HYECKHX TEO-
pHit IPH HUCIIOAB30BAHUM MAaTEMAaTHYECKUX METO/I0B PELIeHHs 3a/la4, MPOBOJMThL pacuéThl HA OCHOBA-
HHH MMEIOLIMAXCS JaHHBIX, aHAJIM3HPOBATh PE3y/IbTaThl H KOPPEKTHPOBATE METO/IbI PELIEHHS € YUYETOM
MIOJIYYEHHBIX Pe3yJbTaToB;

o pelaTh KauecTBEHHBIE 3a7a4u, TpeOyrolyue NPUMEHEHHUS 3HAHUI U3 PasHBIX pa3/IesioB
Kypca (pU3MKH, a Tak)Ke WHTErpalyi 3HAHWH M3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIMKIIA:
BBICTPauBaTh JIO'HYECKYIO LETIOUKY paccy)meHHH (& OI'IOPOI'Ui Ha M3YUYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTH
1 (hu3HUecKue sBJICHHUS

° HCII0JIb30BaTh TEOPETHUYECKHE 3HAHUS I OOBACHEHHUs OCHOBHBIX MPHHLIMIOB padoThbl
M3MEPUTEJILHBIX IIPHOOPOB, TEXHHUYECKHX YCTPONCTB M TEXHOJIOIrMYECKHX ITPOLIECCOB;

° MPUBOHUTE NPHMEPbI BKJIa/1a POCCHICKHX U 3apyOeKHbIX yUEHBIX-(PU3HKOB B Pa3sBUTHE
HAyKH, B 00BSICHEHHE TIPOLIECCOB OKPYIKAIOMIEr0 MUPA, B PA3BUTHE TEXHHKH U TEXHOJIOTHIi:

. QHAJIU3UPOBATH U OLIEHHBATH MOC/IEACTBHS OBITOBOH M MPOU3BOJICTBEHHON JIESTEN1LHO-
CTH YEJIOBEKa, CBA3aHHOH ¢ (U3MUECKUMM MpoLeccaMK, ¢ MO3UIMA 3KoIornueckoi Oe3onacHoOCTH,
HpeﬂCTaBHEHHﬁ O pallMOHAJILHOM IPUPOJIONIONBE30BAHNH, a TAKXKEe pasyMHOM HCIIOJIb30BAHHH J10CTH-
JKEHHUH HAyKH ¥ TeXHOJOTUH J17isl JajbHEHIIero pa3BuTus YeaoBedeckoro obuecrsa;

. IPUMEHSTh pa3iuyHble crocoObl paboTel ¢ HHpOpManHeH PHU3NUECKOro coaepiKaHus ¢
HCITIOJIb30BAHHEM COBPEMEHHBIX Hl-[lbOpMElI_lHOHHb]X TEXHOJIGFHﬁ, [TpH 3TOM HCI10J1b30BaTEL COBPEMEH -
Hble MH(OPMALMOHHBIE TEXHOJIOIHH Ui MOKCKA, NepepaboTKKU U NpeabsaBieHus yueOHOH U Hay4yHO-
MOMyJIAPHOH MH(POPMALIMH, CTPYKTYPHPOBAHHS ¥ MHTEpIpeTalui HHPOPMALIMH, TOJTYyYEHHOH U3 pas-
JMYHBIX UCTOYHHKOB, KPUTHUYECKH aHAIM3UPOBATH MOJIy4YaeMyto HHPOPMALIUIO U OLIEHUBATh €€ J10CTO-
BEPHOCTH KAk HA OCHOBE HMEIOIMXCS 3HAHMI, TAK M HA OCHOBE aHAIN3a HCTOYHHKA UHpOopMALIMHU;

o MPOSABJIATH OPraHU3allHOHHBIE W IO3HABATEIbHBIE YMEHHMS CaMOCTOATENILHOrO Mpuoo-
peTeHUs HOBBIX 3HAHUH B Mpoliecce BRIMOTHEHUS! TPOEKTHBIX U yueOHO-UcCe10BaTe/IbeKUX padoT:
o paboTaTk B rpyIne ¢ UCIOJHEHUEM Pa3/IMYHBIX COLMAIBHBIX POJICH, NIaHHpoBaTh pa-

00Ty rpyniel, pallMOHAIBHO pAClpeAeNsiTh JAEATEIbHOCTh B HECTAHAAPTHBIX CHTYaLHUsX, a€KBATHO
OILIEHHMBATH BKJIAJ KayKJ0T0 U3 YYACTHUKOB IPYMIILI B pelleHHe pacCMaTpuBaeMol npodiemsl:

. MPOSIBIIATE MOTHBALMIO K OyayLiell npodeccHOHANBHOMN JeATeILHOCTH 110 ClEeLHalbHO-
CTSM (PU3MKO-TEXHUHECKOTO MPOQHIIs.

K xonuy obydenus B /1 Kiacce npeMETHBIE pPe3y/bTaThl HAa yrinyONEHHOM YPOBHE JOJIZKHbI
oTpaxarh cOPMUPOBAHHOCTE Y 00YYAIOLIMXCS YMCHHIA:

. MMOHUMATh POJb (PU3UKH B SKOHOMUYECKOH, TEXHOJIOIHUYECKOH, COLMAaIbLHON H dTHYE-
cKo¥ cepax AesATebHOCTH YeJI0BeKa, POJib B MECTO (DPH3HKH B COBPEMEHHON Hay4YHOH KapTHHE MHpA,
poJib aCTPOHOMHH B IMPAaKTHYECKOH AEATENbHOCTH 4e€JIOBEKa M NajIbHEHINEM Hay4HO-TEXHHYECCKOM
pasBUTHH, 3HAYEHHE OINUCATENIbHON, CHCTeMAaTH3UpYIOIIeH, OOBICHUTENLHOH M MPOrHOCTHYECKOH
(GyHKuHH hu3HUecKol TEOPHH — NEKTPOANHAMHUKH, CHIELHAbHON TEOPHH OTHOCHTEILHOCTH, KBAHTO -



BOH (pU3HMKH, poiib PuU3ndecKoi Teopuu B (JOPMUPOBAHHUHU NPEACTABIECHHH O (PH3HUECKON KapTHHE MH -
pa, MecTo GHU3NYeCcKOil KapTHHLI MUpa B 00LIEM Psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTAB-
JIEHUH O IPUPOJIE;

2 pasnuyaTh YCIOBUS IPUMEHUMOCTH MoZeneil (GU3HUECKNX Tel U MPOLIecCcoB (SBIEHHH ):
OJHOPOJHOE IEKTPHUECKOE W OJHOPOJHOE MArHUTHOE M0JIA, FapMOHHYECKHE KoleOaHHus, MareMaTH-
YECKHIi MasTHUK, UICATBHBINH MPYKMHHBIA MasTHUK, TADMOHHUYECKHE BOJIHBI, WI€albHbIH KojtebaTeib-
HBII KOHTYP, TOHKAs JIMH3a, MOJIesIeil aToMa, aTOMHOIO si/Ipa ¥ KBAHTOBOI MOJIe/IH CBeTa;

. paznu4arth yCaoBus (rpaHuilbl, 001acTH) NMPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, NMOHU-
MaTh BceoOmuit xapakrep ()yH/JIaMEHTANbHBIX 3aKOHOB M OIPAHUYEHHOCTh MCIOIB30BAHMS YACTHBIX
3aKOHOB;

. AHAJIM3UPOBATh U O0BACHATH IEKTPOMArHUTHbLIE ITPOLIECCHI U SIBJICHHSA, HCMOJb3Y s OC-
HOBHbIE TMOJIOKEHUS M 3aKOHBI MEKTPOAMHAMHUKH W CHEIUaIbHON TEOPUH OTHOCHTEILHOCTH (3aKOH
COXpaHEHMUsl HIEKTPUUECKOro 3apsiia, cuna Amnepa, cuia Jlopenia, 3akoH 3/1eKTPOMarHUTHOM HHIYK-
uuu, npasuno Jlenna, ca3p DJ1C caMOMHIYKIIMH B 97IEMEHTE JEKTPHYECKOH 1IEMH CO CKOPOCThIO M3~
MEHEHUS CHJIbl TOKA, MOCTYJAThl CIIeUHANLHOH TEOPUU OTHOCHTEIIBHOCTH DHHINTEHHA);

o aHaJIM3UPOBaTh U OOBACHATL KBAHTOBBIE MPOLECCH! H ABJIEHHS], UCTIONL3YS MOT0KEHNHS
KBaHTOBOH (u3uku (ypaBHeHue DitHurreiina ais poroaddexra, nepselit 1 Bropoit nocrynaTsl bopa.
MPUHLIUI COOTHOIIEHUs HeonpeaenénHocrei [ eiizenbepra, 3aKk0HbI COXpaHEHHUs 3apsi0BOI0 H Macco-
BOI'O YHCEJI M SHEPTHH B SJEPHBIX PEaKklMsX, 3aKOH paJoaKTHBHOIO pacrnajia);

. OTIUCHIBATEH (DU3MYECKHE MPOLIECCHl U SIBICHHUS, HCTIONb3Y s BEJIMYMHbL: HANPAKEHHOCTD
JNEKTPHUECKOr0 MOJisl, NOTEHLHAN JIEKTPOCTATHYECKOIO MOJIsl, PA3HOCTh MOTEHLUAOB, IEKTPO/IBH-
JKyLuas Cujia, MHAYKIUS MarHUTHOTO MOJs, MAarHUTHBIN NOTOK, cuia AmMnepa, HHAYKTHBHOCTD, JIeK-
TPOABMIKYLLAsA CHJIa CAMOMHAYKIMH, JHEPTHs MarHUTHOTO IOJS NPOBOJAHHMKA C TOKOM, PEJIATHBHCT-
CKHil MMITYJIbC, MOJIHAS SHEPrHsl, SHEPrisl MOKOsl CBOOOIHOM YACTUIBL, SHEPrUs W UMIYJIbC (DOTOHA,
MacCOBOE YMCJIO H 3apsj s/pa, JHEPrus CBA3M A1pa;

. 0OBSACHATH OCOOEHHOCTH MpPOTEKaHUs (PU3MYECKMX SBIICHMI: 3J€KTPOMArHUTHas MWH-
JyKIHS, CAMOMHJIYKLIMS, pe30HaHe, HHTep(epeH s BOJIH, TU(pakius, JHCIepcHs, OJIHOe BHYTPEH -
Hee oTpaxeHue, oroanexrpuueckuii 3pdext (hotoaddexr), anpda- u Gera-pacnaasl saep. ramma-
M3IIy4YEHHE sep, pusnveckue NPHHIMIIBI CIEKTPAILHOI0 aHanM3a 1 paboTsl fasepa;

e ONpeJleIsiTh HallpaBjleHUe WHIAYKIUU MACHUTHOrO I0JIS MPOBOJHUKA € TOKOM, CHIIBI
Awmnepa u cusnsl JlopeHna;

e CTPOHUTHL U300paKEHUE, CO3IABAEMOE MIIOCKHM 3EPKAIOM, TOHKOM THH30M, U pacCUUThI-
BaTb €r0 XapaKTePHCTHKH;

. IPUMEHATh OCHOBOIOJAralOIME ACTPOHOMUYECKHE MMOHITHS, TEOPHH W 3aKOHbI [UIs
aHaiM3a 1 OObACHEHUS (PUIHYECKHX MPOLECCOB, MPOUCXOAAIIMX B 3BE3/IAX, B 3BE3/AHBIX CHCTEMAX, B
MEKIalaKTHYECKOH cpejle; ABMIKEHNA HeDECHBIX TeJl, IBOJIOLKH 3BE311 U Beenennoii;

. NPOBOJAHThL MCCIIEJOBAHHE 3aBUCUMOCTEH (H3MYECKMX BEIIMYMH C MCIOJIb30BAHHEM
NPAMBIX U3MEpPEeHHi, IPH 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (DHKCHPOBATH Pe3yJ/ILTAThl MOJIYUYEHHOI
3aBUCHMOCTH (PH3HYECKHX BEIIMYMH B BHJE rpauKoB ¢ y4ETOM abCOMOTHBIX MOTpeIIHOCTel H3Mepe-
HHIA, JIeNaTh BBIBOBI [10 PE3yJIbTaTaM UCCIIeI0BaHNs;

. IPOBOJUTH KOCBEHHBIE M3MEpPeHUsi (PU3NUeCKUX BENTUYMH, MPH ITOM BbIOUpATH ONTH-
MaJIbHbI METOJl M3MEPEHHs, OLIEHHBATh A0COJIOTHBIE M OTHOCHTEJBHBIC [OIPELIHOCTH MPAMBIX H
KOCBEHHBIX H3MEPEHHI;

° MTPOBOJIMTH OMNBITHI 110 IPOBEPKE IPEJIOKEHHOH IMIIOTe3bl: IUIAHUPOBATHL JKCIEPH-
MEHT, COOMpaTh 3KCIEPHMEHTAIBHYIO YCTAHOBKY, aHAJIM3MPOBATh MOJIyYSHHbIE PE3Y/IbTaThl M Je/aTh
BBIBOJ[ O CTATyCE ITPEUI0KEHHON THITOTE3bI;

. OTIHCBIBATH METO/IbI MOJYUYEHHS HAYYHBIX ACTPOHOMUYECKHX 3HAHUM,

. cobmoaare mpaBuia Ge30nacHoro Tpyja NMpH MPOBEACHWH HCCIIEJI0BaHMIi B paMKax
yueOHOro 3KCnepHMeHTa, MpakTHKyMa U yueGHO-UCCIe0BaTeIbCKOM U MPOEKTHOH AesTeIbHOCTH €
HCIOJIb30BAHHEM M3MEPHUTEIBHBIX YCTPOHCTB U JlabopaTopHoro o6opyaoBaHHs!:

o periarh pacyéTHbIE 3a7a4M C SBHO 3aJaHHOH M HEABHO 3aJaHHOM (pu3Myeckoil Moje-
JIbIO: HA OCHOBAHHMM aHajI|3a YCIIOBUS BLIOUpaTh (hM3MUECKHE MOJIEIH, OTBeUatolue TpeboBaHusIM 3a-
Jla4yH, NPUMEHATH QOpPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYIAaThl (PU3HYECKUX TEOPHH NPH HC-
N0JIb30BAHUM MATEMAaTHYECKMX METOJOB PELUEHUs 3a/a4, TPOBOANUTL pacyéThl HA OCHOBAHWMU MMEIO-



IIUAXCS TAHHBIX, AHAJIM3UPOBATE PE3Y/IbTAaThl U KOPPEKTHPOBATH METO/Ibl PELIEHHUS C YYETOM [10JIyHCH -
HbIX pe3y/IbTaTOB;

. peLIaTh Ka4eCTBEHHbIE 3a1a4i, Tpedyrolne NpUMeHEHNs 3HaHUH 13 Pa3HbIX pa3/ieiloB
Kypca (pu3uKH, a TakkKe MHTErpauuu 3HaAHHI M3 APYrHX MPEJIMETOB €CTeCTBEHHO-HAYUHOIO LHKIA:
BBICTPAMBATh JIOTHYECKYIO LIEMOYKY PacCy KACHHI ¢ ONOpOoi Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 (puznyecKue SABICHUS

o MCTIOTb30BaTh TEOPETHYECKHE 3HAHHS sl OOBSCHEHHS OCHOBHBIX MPUHIMIIOB paboThl
H3MEPUTENBHBIX TPHOOPOB, TEXHHYECKUX YCTPOHCTB M TEXHOJIOTHYECKHX MPOLIECCOB;

o IPUBOMTH MIPAMEPHI BKJIA/Ia POCCHHCKUX H 3apy0ekKHBIX YUEHBIX-(DH3MKOB B pa3BUTHE
HAYKH, B 00BACHEHHE [IPOLIECCOB OKPYIKAIOLLEro MUPA, B PA3BUTHE TEXHHKH H TEXHOJIOTH;

o aHaJIM3MPOBaTh M OLEHHUBATh TIOCJIEICTBHS OBITOBOH M ITPOM3BOJACTBEHHON J€ATENBHO-
CTH UeNOBeKa, CBA3aHHOH ¢ (PM3MYECKUMHU NPOIeCCaMHu, C MO3MIMI IKONOrHYECKoH 0e30macHoCTH,
MpeACTaBACHHH 0 PALHOHATIBHOM MPHPOAONOIB30BAHHH, @ TAKIKE Pa3yMHOM HMCMOJIB30BAHHH JOCTH-
JKEHUH HAYKU M TEXHOJIOTHH JUIsl Ja/ibHEMIIero pa3BHTHs YeoBeyeckoro obiecrsa;

e MPUMEHSTE pa3iuyHbIe crnoco0sl paboTel ¢ HHpopMaluel (U3HUECKOro CoaepKaHus ¢
HCIIOIb30BAHHEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOrHH, NIPH 3TOM HCIIOJIB30BaTh COBPEMEH-
Hble HHPOPMALHOHHBIE TEXHOJIOTHH JUI MOMCKA, epepaboTKH U NPEeAbABICHUs Y4eOHOH 1 Hay1HO-
MOMyJIAPHON UHPOPMALIHK, CTPYKTYPHPOBAHHS B UHTEpHpeTalni HHpOPMaLIHH, NOIYyYeHHOH U3 pa3-
JIMYHBIX HCTOYHUKOB, KPUTHYECKH aHATM3HPOBATH MMOJTy4aeMyto HHPOPMALMIO ¥ OLeHUBaTh €€ J10CTO-
BEPHOCTB KaK Ha OCHOBE HMEIOLIMXCS 3HAHM, TAK M Ha OCHOBE aHA/IM3a HCTOYHMUKA HH(OPMALINK;

. IIPOSIBJIATE OPraHU3aMOHHBIE W 03HABATEILHBIE YMEHHUSI CAMOCTOSTEIBHOIO MPHOO-
pEeTEHHs HOBBIX 3HAHHMI1 B POIIECCE BHIMOJIHEHHS IPOEKTHBIX U yueOHO-HeCe10BaTeIbCKUX paboT:
. paboTarth B rpyIie ¢ MCIOJIHEHHEM PA3IMYHbIX COLMANBHBIX POJIEH, MIaHHPOBATL pa-

00Ty rpyIIbl, PAHOHAILHO PACIIPEJE/sTh JAEATENbHOCTh B HECTAHAPTHBIX CHTyalHsX, aleKBaTHO
OLIEHHBATH BKJIAJ KAXI0T0 U3 y4aCTHHKOB IPYMIbl B pellieHHe paccMaTpruBaeMoii npolieMbl;

. [POSBIATE MOTHBALIMIO K OyayLieil npogecCHOHaIBbHOR eI TEIbHOCTH N0 CIEUHATBHO-
cTM (PU3HKO-TEXHUUECKOT0 MpOoQuIIs.



TEMATHYECKOE IINIAHUPOBAHHUE
10 KJIACC

No

HaumenoBanue pa3acjios H TEM

KosimuecTBo 4acos

dnexkrponusbie (Hudpopkie)

W IPOrpaMmbl Beero Konzpoasuae KpakrRsetine obpazoBaTeiibHbIe pecypebl
n paboTnl paboThbI
Paszaen 1. HAYUHBIM METO/I IO3HAHMUS [TPUPO/IbI
1 Hayunblit MmeTo/1 no3HaHus 6 | 0
HPHPOJIbI
Wroro no pazneny 6
Pa3zpnen 2. MEXAHUKA
2.1 Kunemartuka 10 1 0
2.2 Jlunamuxa 10 1 0
2.3 Craruka TBEpAOTrO TENA 5 1 0
24 3aKoHbl COXpaHEHHs B MEXaAHUKE 10 1 0
Wroro no paszaeny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJHHAMHUKA
OcHOBBI
3.1 MOJIEKY JIIPHOKHHETHYECKOH 15 1 0
TEOpHH
319 Tepmomunamuka. TerioBeie 20 1 0
MallHHbI
13 ArperaTHble COCTOSIHHS BELECTBA. - i 0

®asoBbie 11€pexo/ibl




Hroro no pazaemy 49
Pasznen 4. DJJEKTPOJAUHAMHKA
4.1 DNEKTPHUYECKOE T10J1e 24 1 0
4.2 [locTosiHubii 2EKTPHUYECKHI TOK 24 | 0
43 Toku B paznu4HbIX cpejax 6 0 0
Hroro no pasneny 54
Pasnen 5. ®@U3MYECKHH IIPAKTUKYM
5.1 Dusnueckuil npaKTUKyM 16 0 16
Hroro no paszaeny 16
PesepBHOe BpeMs 10 1
OBLIEE KOJIMYECTBO YACOB I10 170 i 16

[IPOTPAMME




11K

JIACC

HaumenoBanue KoanuecrBo waco .
Ne . JnekTponnbie (uppoBbIe)
s pa3ieioB H TeM — KonTpoabHbie IpakTHueckue 06pazoBATELHbIE pecypehI
NporpaMmbi pabtoThi padoThi
Paszpen 1. DQJIEKTPOJAUHAMUKA
1.1 MaruuTtHoe noJie 14 0
12 DekTpoMarHuTHas 13 0
HH Ty KIS
Hroro no pasjeny 27
Pasznexn 2. KOJIEBAHHWSI U BOJIHBI
M T :
21 mxm_.zz IeCKHE {0 0
KonebaHus
29 DIIeKTPOMATrHUTHbIE s .
KoJiebaHus
MexaHnn4eckue u
2.3 IEKTPOMArHUTHBIE 10 0
BOJIHBI
24 OnTuka 25 1
Hroro no pasneiy 60
Pasnen 3. OCHOBBI CIIEHIMAJIBHON TEOPUHM OTHOCHUTEJIBHOCTHU
3.1 Ocnoert CTO 5 0
Uroro no pazzneny 5




Paspnen 4. KBAHTOBASI ®U3UKA

4.1

Kopnyckynsipro-
BOJIHOBOI# /lyalin3m

15

4.2

du3uka atoma

4.3

Du3nka aToOMHOI0 Anapa
H 3JIEMCHTAPHBIX
YaCTHL

Wroro no pasneiny

25

Pazgen 5. 3JJIEMEHTbBI ACTP

OHOMHH U

ACTPODPHU3HUKH

5.1

DeMeHThl aCTPOHOMHUH
H acTpO(GH3UKH

12

0

Uroro no pazaeny

12

Paspen 6. ®PUSUUECKHAN MPAKTUKYM

6.1

Duzuyeckui
MPaKTHKyM

16

16

WUroro no pazneny

16

Pazpen 7. OBOBLHIAIOUIEE ITIOBTOPEHHE

7.1

Cucremarusanus u
obobuienue
NPEAMETHOTO
COJIEpAaHMs H OMbITa
JIESATENIbHOCTH,
NpHOOPETEHHOTO MPH
H3YUEHHUH Kypca

o




3k 10— 11
KJIacCOB

Wroro no pazneny

15

PesepBHoe Bpems

10

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

170

17




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE
OBPA30OBATEJIbHOI'O ITPOLLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHAJIBI IJ151 YHEHUKA

« @u3uka. Mexanuka, 10 knace/ Msikuwes I7.51., CunsikoB A.3., ObuiecTBo ¢
OrpaHHuYEHHON 0TBETCTBEHHOCTBIO «[IPODAY»; AKLIMOHEPHOE 001ECTBO
«U3narensctBo «IIpocBeienne»

» ®usuka. MonekynsapHas ¢pusuka. Tepmoaunamuka, 10 knace/ Msikuies
[.51., CunsikoB A.3., O011ECTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAx»; Axuoneproe obmectBo «M3natensctBo «IlpocseieHues

» Ousmka. dnekrpoaunamuka, 10-11 knacesl/ Msikumes I'.5., Cunsikos A.3.,
OO111ecTBO ¢ OrpaHUUYEHHOH OTBETCTBEHHOCTHIO «/IPODA»; AKLHOHEPHOE
obiectBo «M3narensctBO «IIpocselienne»

o ®usuka. Konebanus u Bomnubl, 11 kinace/ Msxuwes I.5., CunsikoB A.3.,
OO0111eCcTBO ¢ OrpaHUYEeHHOI 0TBETCTBEHHOCThIO «[IPODA»; AKunoHepHoe
obmectBo «M3narenbcTBo «[IpocBelueHue»

» Gdusuka. Ontuka. KBantosas ¢usuka, 11 xmace/ Msxuwes I'.S1., Cunsikos
A.3., O6L1eCTBO ¢ OrpaHHYEHHOM OTBETCTBEHHOCTHIO «JIPODAY;

AxironepHoe obiiectBo «M3narenscto «IIpocselienue»

LHU®POBBIE OBPA30OBATEJIBHBIE PECYPCbhI U PECYPChI CETH
UHTEPHET
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