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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3nke Ha ypoOBHE CpeHEro oo1iero oopa3zoBanus paspadoTaHa
Ha OCHOBE IMOJIOKEHUHN U TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUSI OCHOBHOI 00pa3oBa-
TeapHOM mporpammsbl, npeactaBieHHbIx B DI'OC COO, a Takxke ¢ yuétom dene-
panbHON pabouel mporpaMMbl BocnuTanus M KoHuenuuu npenojaBanus y4eOHOTO
npeamera «Puszuka» B 00pa3zoBaTeNbHBIX opranuzaiusax Poccuiickoit deneparum,
peanu3yoNMX OCHOBHBIE 00Pa30BaTEIbHBIEC MPOTrPAMMEI.

[Iporpamma 1o (u3mke omnpeAenser o0sA3aTeIbHOE MPEAMETHOE COJIEpIKaHUE,
YCTAaHABJIMBAECT PEKOMEHAYEMYIO MOCIEAOBATEILHOCTh HU3YUYCHUSI TEM M Pa3/eioB
y4eOHOTO TpeaMeTa ¢ YU4ETOM MEKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH, JIO-
UKW y9eOHOTO TIPpoliecca, BO3PACTHRIX 0COOEHHOCTEH oOydaromuxcs. [Iporpamma mo
¢u3uKe MaéT MpEenCcTaBIICHUE O IEJIX, COACp)KaHWM, OOIIeH CTpaTeruu OO0ydeHWS,
BOCITUTAHUS U Pa3BUTHs OOyUYaIOIIMXCS CPEACTBAMHU y4eOHOTO mpeameTa « Du3nKa
Ha yri1y0JaEHHOM YPOBHE.

N3yuenue kypca ¢puszuku yriy0iaEéHHOT0 YpOBHS MO3BOJISIET peaanu30BaTh 3a/1a-
4y npodeCCUOHATBHON OPUEHTAIIMM, HATIPABJICHO HA CO3JaHUE YCIOBHM JIJIsl TIPOSIB-
JICHUSI CBOMX HWHTEJUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXJbIM OOydaro-
IIUMCS, KOTOpbIE HEOOXOAMMBI ISl TPOJOJKEHUST 00pa30BaHUS B OpraHU3AIUsIX
MpO(EeCCHOHAILHOTO 00pa30BaHus MO Pa3INYHbIM (U3UKO-TEXHUUECKUM U WHXKE-
HEPHBIM CIEIHATBHOCTSIM.

B nporpamme no ¢uszuke onpenensioTcs MIaHUPYEeMble pe3yJIbTaThl OCBOCHUS
Kypca (UM3MKH Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHMs: JIUYHOCTHBIE, METAINPEI-
METHbIE, IpeIMETHbIE (Ha yrayOnéHHoM ypoBHE). HayuHO-MeTO10/10rHuecKoi OCHO-
BOU ISl pa3paboTku TpeOOBaHUMN K JTUYHOCTHBIM, METANIPEIMETHBIM U TIPEAMETHBIM
pe3yibTataM 00y4YaroluXxcsi, OCBOMBIINX MPOrpaMmy 1Mo (GU3UKE Ha YPOBHE CpEHeE-
ro ooOmero o0pa3oBaHus Ha YyrayOJEHHOM YpOBHE, SBJISETCS CHUCTEMHO-
NEATEeIbHOCTHBIN MOIXO/I.

[Iporpamma mo ¢pu3uKe BKIIOYACT:

TUTAHUPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca PU3UKHN Ha yriayOJIEHHOM YPOBHE, B
TOM YHCJIE TIPEAMETHBIE PE3YJIbTATHI 0 T0JIaM 00YUYEHUS;

conepxkanue yueoHoro npeamera «dusnkay mo rogam oOydeHus..

[Iporpamma no ¢u3nke UMEET MPUMEPHBINA XapaKTep U MOXKET OBITh UCIIOJIb30-
BaHa YUUTEIIMHU GU3UKH JIJI1 COCTABJICHUS] CBOMX PabOUYUX MpPOrpamM.

[Iporpamma 1o (u3MKe HE CKOBHIBAET TBOPUECKYH) UHHUIIMATUBY YUYUTEIEH U
MPE0CTaBISACT BOBMOXKHOCTHU JIJIS PeaIM3allii Pa3IMYHBIX METOJUYECKUX TTOIXO0I0B
K TIpenoaBaHuio (pU3uKu Ha yriayOJEHHOM YPOBHE MPH YCJIOBUHU COXpaHEHUs 00s13a-
TEJILHOW YaCTHU COAEPKAHUS Kypca.

du3nka Kak Hayka 0 Haubosiee OOIIUX 3aKOHAX MPUPOJIbI, BHICTYMAsI B KQUECTBE
y4eOHOTO MpeMeTa B MIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHUU 00
okpyxatormieM mupe. [IIKombHbIN Kype PU3MKH — CHCTEMOOOPAa3yIOIMIUA JIJIsi €CTECT-
BEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DU3UYECKUE 3aKOHBI JIekKAT B OC-
HOBE TMPOIIECCOB U SBJICHUI, U3y4aeMbIX XHUMHEH, Onosoruei, Guandeckoil reorpa-



¢bueit u actponomueil. Mcnonp3oBaHue M aKTUBHOE NMPUMEHEHHE (PU3MUECKUX 3Ha-
HUM ONpEeNIeNTUII0 XapakTep U OypHOe pa3BUTHE pa3HOOOPA3HBIX TEXHOJIOTHI B cepe
HSHEPreTUKH, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, MOJTYYEHHUsI HOBBIX MaTe€pUasoB C 3a-
JTaHHBIMU cBoMcTBaMu. M3ydueHue Gu3MKU BHOCUT OCHOBHOM BKJIaJ B (popMUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydaromierocs, B (GopMHpOBaHHWE YMEHUU
NPUMEHSTh HAYYHBIA METOJ TIO3HAHUS MPHU BHINIOJHEHUH UMM YYEOHBIX HCCIIEI0Ba-
HUW.

B ocHoBy kypca ¢u3MKH Ha YPOBHE CpPEIHETO OOIIEro 0Opa3oBaHUs IMOJIOKEH
PAI UEH, KOTOPbIE MOKHO PACCMATPHUBATh KaK MPUHIIMIIBI €r0 MOCTPOEHUS.

Hoea yenocmuocmu. B COOTBETCTBUU C HEW KyPC SIBIISIETCS JIOTUYECKHU 3aBEP-
MIEHHBIM, OH COJICP>KUT MaTepUall U3 BCEX pa3/iesoB (PU3UKHU, BKIIOYAET KaK BOMPOCHI
KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoen 2enepanuzayuu. B cooTBeTCTBHM C HEW Martepuan Kypca GU3MKH 00be-
IMHEH BOKpYr (usmueckux teopuil. Begymmm B Kypce sBisercst (OpMHUpOBaHHE
IIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus NpeanosiaracT UCIOJIb30BAHUE Ty-
MaHUTAPHOTO NOTEHIMaNa (PU3NIECKON HAyKH, OCMBICIICHUE CBSA3H Pa3BUTHS (PU3UKU
C pa3BUTHEM OOILECTBA, & TAK)KE C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMHU U 3KOJIO-
TMYECKUMHU ITpodiieMaMu.

Hoea npuxnaonoii nanpaenennocmu. Kypc ¢uszuku yriyO0iaEHHOTO YpOBHS
MPEANOaraeT 3HaKOMCTBO C HIMPOKUM KPYTrOM TEXHUYECKHUX U TEXHOJIOTMYECKUX
IIPUJIOKEHUM U3YYEHHBIX TEOPUM U 3aKOHOB. [Ipy 3TOM paccMaTpuBarOTCSA Ha YPOBHE
oOILIMX MPEACTABICHUN U COBPEMEHHbBIE TEXHUUYECKUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoesa rkonozuzayuu peanusyeTcs MOCPEICTBOM BBEACHHUS DIEMEHTOB COJIEP-
KaHUs, MOCBAIIEHHBIX YKOJIOTMYECKUM MPoOJIeMaM COBPEMEHHOCTH, KOTOPhIE CBSA3a-
HbI C Pa3BUTUEM TEXHUKH U TEXHOJIOTUH, a TAKXKE 00CYKJEHHUS MPOOJIeM paloHab-
HOTO MPUPOAOIOJIB30BAHUS U IKOJIOTUYECKON O€30IacHOCTH.

OcBoeHue copaepKaHus MPOrpaMMbl MO (PU3MKE AOHKHO OBITh MOCTPOEHO Ha
INPUHIIUIIAX CHUCTEMHO-JEATEIbHOCTHOrO mojaxona. s ¢u3uku peanusanusi 3TUX
IPUHLIUIIOB 0a3upyeTcss Ha MCIOJb30BAaHUU CaMOCTOSITEIBHOTO SKCIIEpUMEHTa Kak
MOCTOSIHHO JieHCcTBYIoMIero pakropa yaeOHoro nporecca. [ yrmyOaéHHOTO ypoBHS
— 3TO CHUCTEMa CaMOCTOSATEJIBHOIO YYEHHYECKOIO SKCIEPUMEHTA, BKIHYAOLIETO
(GpoHTaNbHbIE YUEHUYECKUE ONBITHI MPU U3yYEHHWHM HOBOTI'O Marepuala, Jadboparop-
Hble pabOThl U pabOTHI MpakTUKyMma. [Ipu 3TOM BO3MOKHBI J1Ba crioco0a peann3alnuu
(¢u3nUecKoro npakTukyma. B mepBom ciayyae npakTUKyM MPOBOAUTCS JUOO B KOHIIE
10 u 11 kmaccoB, 10O mociie IEPBOTO M BTOPOTO MOJYTOAUN B KaXKIOM M3 ITHX
KJ1accoB. BTopoil croco6 — 3To uHTEerpanus padboT nMpakTUKymMa B CHUCTEMY jabopa-
TOPHBIX palbOT, KOTOpBIE MPOBOAATCS B Mpoliecce u3ydeHus pasnena (temsi). [Ipu
ATOM MOJ padoTaMH MPAKTUKyMa MOHUMAETCs] CaMOCTOSATEIbHOE UCCIeI0BaHue, KO-
TOpPOE MPOBOJIUTCSA 1O PYKOBOJICTBY CBEPHYTOTO, 00OOIIEHHOTO BUA O€3 MOIIAroBOM
WHCTPYKLUH.

B mporpamMme no ¢usnke cucreMa y4eHHYECKOrO HKCIEPUMEHTa, JlabopaTop-
HBIX padOT U MpakTUKyMa MpeJCTaBlIeHa €IUHbIM NepeuyHeM. BriOop Tematuku s



ATUX BUIOB YICHUYECKUX MPAKTHIECKUX padOT OCYIIECTBISICTCS Y4aCTHUKaMH o0pa-
30BaTEJIbHOTO MPOIECcca UCXOAS U3 0COOCHHOCTEN MOYPOYHOTO MJIaHUPOBAHMS U OC-
HanieHus: kabuneta ¢uzuku. [Ipu s3ToM obecrieunBaeTcst OBIaAeHUE 00yYatOUUMUCS
YMEHUSIMU TPOBOJUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUSI, UCCIICOBAaHUSI 3aBUCUMO-
cTell PU3NUYECKUX BETUYMH U MMOCTAHOBKY OIBITOB IO MPOBEPKE MPEAJIOKEHHBIX TH-
noTes.

Bonbiioe BHUMaHME ylEnsieTCs PEIICHUI0 PAacUYETHBIX M KAYECTBEHHBIX 3a]1ad.
[Tpu 3TOM 7T pacUETHBIX 3a7a4 IPHOPUTETOM SIBIISIOTCS 3aJ1a4M C SIBHO 3aJIaHHOMN U
HESBHO 3aJIaHHON (DM3UYECKON MOJIEIBIO, TTO3BOJISIONINE TPUMEHATh N3YICHHBIC 3a-
KOHBI M 3aKOHOMEPHOCTH KakK M3 OJIHOTO paszeiia Kypca, TaK U MHTETpUPYs TpHUMe-
HEHWE 3HAHUW W3 Pa3HBIX pasnesioB. /(71 KaueCTBEHHBIX 3aJa4 MPUOPUTETOM SIBJISI-
I0TCS 3aJjaHus Ha OOBSICHEHWE/TIPEACKa3aHNe MPOTEeKaHUsT (PU3NYCCKUX SBIICHUA W
MIPOIIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyronue BoIOOpa PU3NUECKOW MOACTH IS
CUTYaIIMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu @I'OC COO k MaTeprabHO-TEXHUYECKOMY
obecrieueHn0 y4eOHOTo mpolecca Kype (GU3uku yriayOiaEéHHOrO ypOBHSI Ha YpPOBHE
CpelHero o0Iero o0pa3oBaHus JOJKEH U3Yy4aThCsl B YCIOBUAX MPEAMETHOrO KaOu-
HeTa. B xabuHeTe pu3uKu JTOKHO OBITH HE0OX0UMOE Ja00opaTopHOE 000PYI0BAHHE
JUTSI BBITIOJTHEHUS] YKa3aHHBIX B MpPOTrpaMMe Mo (U3HKE YYEHUUYECKUX OIBITOB, J1abo-
paTOpPHBIX paboT U padOT MPAKTUKYyMa, a TAKkKe JEMOHCTPAIIMOHHOE 000PYI0BaHUE.

JleMoHCTpallMOHHOE 000pyioBaHHE (POPMHUPYETCS B COOTBETCTBHM C IPHHIIU-
IMOM MHUHHMAJILHON JOCTaTOYHOCTH W 00ECTICUMBACT TIOCTAHOBKY IEPEUNUCICHHBIX B
mporpamMme 1o GU3NKE KIIFOUYEBBIX JEMOHCTPAIIAN JIJIS MUCCIICA0OBAHMS N3YIaeMbIX SIB-
JICHUH W TPOIECCOB, IMIUPUIECCKUX U (DYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX
MIPUMEHEHU .

JlabopatopHoe 00Opy/I0BaHUE JJIsl YUEHUUECKUX MPAKTUUECKUX padboT popmu-
pyeTcs B BHJIE TEMAaTHUYECKHX KOMILUIEKTOB M OOECIEUMBAETCS B Pacy€Te OJHOTO
KOMIUJIEKTa Ha JBYX oOydaronuxcs. TemMaTH4ecKkue KOMIUIEKTHI JIa00paTopHOro 000-
PYZIOBaHUS JIOJKHBI OBITH MIOCTPOCHBI HA KOMITJIEKCHOM HCIIOIB30BaHUH aHAJIOTOBBIX
U 1U(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX M3MEPUTEIBHBIX CHUCTEM B BHJIC
1M (poBBIX Ta00OpPATOPHUH.

OCHOBHBIMHU IIEJISIMU H3y4eHUs PU3UKHU B 00111eM 00pa30BaHUU SIBIISIOTCS:

dbopMHpoBaHUE UHTEPECA U CTPEMJICHUS O0yUYaIOIINXCA K HAYYHOMY U3YYCHHIO
MIPUPOJIBI, PA3BUTHE UX MHTEILIEKTYATbHBIX U TBOPUYECKHUX CITOCOOHOCTEH;

pa3BUTHE TPEACTABICHUA O HAYYHOM METOJE MO3HAHUSA W (HOPMHPOBAHUEC HC-
CJIEIOBATEILCKOTO OTHOIICHHUS K OKPY>KAIOIITUM SIBJICHHUSIM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PCHHUS KaK pe3ynbTaTa W3YYCHHUS OCHOB
CTPOCHHUS MaTepu U QyHIaMCHTAIBHBIX 3aKOHOB (DU3HUKH;

dbopmMupoBaHUe YMEHUN OOBSCHATH SBJICHHUS C HCIOJIB30BAaHHEM (PU3MUECKUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHUEe MPEACTABICHUN O poJid (PU3UKU JJIS PA3BUTHUS JPYTHX €CTECT-
BEHHBIX HaYK, TEXHUKH U TEXHOJIOTHIA;



pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX cdepax Oyayieit mpodeccrnoHanbHON
NEeSTEIbHOCTH, CBA3AHHBIX C (DU3MKOM, MOATOTOBKA K JAJIbHEWIIEMYy OOY4YEHHUIO B
ATOM HAIpaBJICHUU.

JlocTikeHue 3THX Iiesiel obOecreunBaeTcsl pelieHueM CIEAYIOMMX 3a1ad B
npoliecce u3y4eHus Kypca GU3NKU Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus:

npUOOpETeHNE CUCTEMBI 3HAaHUN 00 00IMMX (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3a-
KOHAaX, TEOPHUSX, BKIIOYAsl MEXaHUKY, MOJIEKYJSIpHYIO (DU3UKY, BJIEKTPOAUHAMUKY,
KBaHTOBYIO (PM3HKY U JIEMEHTHI aCTPOPU3HKHY;

dbopMHupOBaHWEe YMEHHMIA TPUMEHSITh TEOPETHUECKHE 3HAHWS ISl OOBSICHEHHS
(U3UYECKUX SBIICHUN B TIPUPOJIC U JIJISl PUHATHS TTPAKTUUECKUX PEIICHUHN B MTOBCE-
JTHEBHOM >KW3HHU;

OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33/1a4 C SBHO 33JaHHON (PU3UYECKOM
MOJIETIBIO, 3a/1a4, MOAPA3yMEBAIOUINX CaAMOCTOSITENIbHOE Co3AaHue (U3UYECKON MO-
JIeJH, aJIEKBAaTHOW YCIIOBUSIM 33J1a4M, B TOM YHCIIC 3a/1a4 MHXEHEPHOTO XapaKTepa,

NOHUMaHUE (PU3NYECKUX OCHOB M TPHUHIIMIIOB JEHCTBUS TEXHUYECKUX YCT-
POMCTB M TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS U MPOBEJCHUs PU3n-
YECKUX DKCIEPUMEHTOB, aHallM3a W HWHTEpHpeTanud WHOOpMAIMHU, OIpeaeieHus
JIOCTOBEPHOCTH MOJTYUYEHHOTO PE3yJIbTaTa;

CO3JIaHUE YCIIOBUM JIJISl PA3BUTHUSI YMEHUHN MPOEKTHO-UCCIIEIOBATEIBCKOM, TBOP-
YECKOM JICATCIILHOCTH;

pa3BuTHE MHTEpeca K cepaM mpodhecCHOHATEHON NesTEIbHOCTH, CBA3aHHON C
(bu3uKoN.

B cootBerctBun ¢ tpedoBanusiMu GI'OC COO yriny0On€HHBINA ypOBEHb H3yde-
HUsl yueOHoro npeameta «DPu3nKa» Ha YPOBHE CPEIHETr0O 00IIero 0Opa3oBaHUs BhI-
OupaeTcsi 00yJaroUMMUCS, TUIAHUPYIOUTUMH TIPOJIOJDKEHUE 00pa30BaHUs 10 CIICIU-
ATBHOCTSAM (PU3HKO-TEXHUICCKOTO MPOdHIIS.

Ha wusyuenue ¢uszuku (yrayOn€HHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETro
obOpazoBanust orBoautcs 340 gacos: B 10 knacce — 170 gacoB (5 yacoB B HeneN0), B
11 xnacce — 170 yacoB (5 4yacoB B HEJIEIIIO).

[Ipenyaraemsiil B mporpamme 1o (pusuke nepeueHsb 1a00paTOPHBIX U MPAKTHYE-
CKHUX paboT SIBJISIETCS PEKOMEHJOBAaHHBIM, YUUTENb JIeJIaeT BHIOOpP MPOBEICHUS J1a0o-
PaTOPHBIX padOT U OMBITOB C YYETOM UHIAMBUIYAIBHBIX OCOOEHHOCTEH 00yJaronux-
csl.



COILEPKXAHUE OBYUYEHUASA
10 KJIACC

Paznen 1. Hay4ynblid MeTO MO3HAHMS TPUPOBI.

®uzuka — QyHgaMeHTadbHas Hayka o mpupoje. HaydHblit MeTo mo3HaHus U
METO/Ibl UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUM.

DKCIEpUMEHT U T€OpHUs B Mpolecce Mmo3HaHus npupobl. Habmonenue u sxc-
MIEPUMEHT B (PU3HKE.

Crioco0b1 n3MepeHns PU3NIECKUX BETMYHMH (aHAJIOTOBbIE U ITU(POBHIEC U3MEPH-
TeJIbHbIC TPUOOPHI, KOMIIBIOTEPHBIC JATYNKOBBIE CUCTEMBI).

[TorpemHoCcTH M3MepeHnd (HU3UYECKUX BETUYUH (AOCOJIOTHASI U OTHOCUTENh-
Has).

MoaenvupoBanue GU3NUYECKUX SBJICHUN U MPOIECCOB (MaTepHalibHasi TOUKa, ao-
COJIFOTHO TBEPJIOE TEJO0, HACAIbHAsI KUJIKOCTh, UACAIbHBIN a3, TOYCUHBIN 3apsn).
I'unote3a. ®U3nMYECKUil 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUecKas TEOpHsl.

Ponb u mecTo pusuku B popMUpOBAHUU COBPEMEHHOM HayYHOU KapTUHBI MUPA,
B IMPAKTUYECKOU IEATEIIBHOCTH JIFOACH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmukKym.

N3MepeHne cuiibl TOKa U HAMPSKEHUS B IIEMU NOCTOSIHHOTO TOKA MIPU MOMOIIH
aHAJIOTOBBIX U ITU(PPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ UG poBoii 1aboparopueil no gusuke. [Ipumepsl uamepenus Gu-
3UYECKUX BEJIMYUMH MPU MOMOITU KOMITbIOTEPHBIX JATYMKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe nBukeHuEe. OTHOCUTEIBLHOCTh MEXAaHUYECKOTO ABMkeHus. Cuc-
TeMa OTCYETA.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BexkTop mMaTepuaibHON TOYKH, €r0 MPOEKIMHA HA OCHU CUCTEMBI KOOPIU-
Hat. Tpaekropus.

[Tepemernienue, cKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKO-
pEHUE MaTepUalIbHON TOUKH, UX MPOEKIUU HA OCHU CUCTEMBbI KOOpAUHAT. CIOKEHHE
[IEPEMELLECHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PABHOYCKOPEHHOE MPSIMOJIMHEMHOE NBUKEHHUE. 3aBUCHUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUSI U MyTH MaTepUaIbHON TOUKH OT BPEMEHHU U MX
rpaduku.

CBobOosHOE majieHne. Y CKopeHrue cBoOOHOro mnajaeHus. J[Buwkenue tena, opo-
IIEHHOTO IO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU M YCKOPEHUS
MaTepUaIbHOM TOYKHU OT BPEMEHH U UX rpaUKHu.

KpuBonuueinHnoe nuxeHue. [BUKeHHE MaTepralbHOW TOYKH MO OKPYKHOCTH.
VYrinoBas u nuHEWHas ckopocTh. llepuon u wactora obOpamenus. LlenTpocTpemu-
TelbHOE (HOpMaJbHOE), KacaTelbHOE (TAHM€HIIMAIBHOE) U MOJHOE YCKOPEHUE MaTe-
PHUAIBHON TOYKH.



TexHuyeckue yCcTpoWCTBa U TEXHOJOIMYECKHE NPOLIECCHI: CIIUAOMETP, ABHKE-
HUE CHapsJOB, IIEMHbIC, IIeCTepEHYAThIE U PEMEHHBIE Mepeaadyn, CKOPOCTHbIE JIU -
THI.

Jlemoncmpayuu.

Mogenp cucTemMbl OTCUETA, WILTIOCTPAIUS KUHEMATHYECKUX XapaKTEPHUCTHK
IBHKCHUSL.

CriocoObl uccien0BaHusl IBUKEHU.

Nnmoctpanys npeaenbHOro nepexoia i N3MepeHne MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmonenue nBuKeHUs Tena, OPOIICHHOTO MOJA yrioM K TOPH30HTY U TOpH-
30HTAJIBHO.

Hanpasnenue cKopocTy Ipu ABMKEHUH 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoM CKOPOCTH B PEAYKTOPE.

CpaBHeHHME MyTel, TPAEKTOPHU, CKOPOCTEN IBMXKEHUS OJTHOTO U TOTO K€ Tena B
pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3ydyeHne HEpPaBHOMEPHOIO ABMIKEHHs C LEIBIO OINpEIAEICHUs MIHOBEHHOU
CKOpOCTH.

N3mepeHne yCKOpeHHs IpU NPAMOJIUHENHOM PaBHOYCKOPEHHOM JBMKECHUH 110
HaKJIOHHOW IUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBHIKE-
HUH.

N3mepenne yckopeHus: CBOOOIHOTO MajieHus (PEKOMEHAOBAHO HUCIIOIb30BaHUE
uudpoBoit 1adbopaTopun).

N3yuenue nBUKEHUA Tella, OPOLIEHHOTO TOpU30HTaIbHO. [IpoBepka rumoress
O MIPSIMOM IPONOPLUHUOHAIBHON 3aBUCUMOCTH MEXKIY AAJIBHOCTBIO MOJIETA U HAYaJlb-
HOU CKOPOCTBIO TeJa.

N3ydyeHne nBUKEHHUS Tejla 10 OKPYKHOCTH C MOCTOSIHHOM IO MOJYJXO CKOpPO-
CTBIO.

HccnenoBanue 3aBUCUMOCTH MEpUOJAa OOpaleHUs] KOHUYECKOr0 MasTHUKA OT
€ro IapaMeTpoB.

Tema 2. lunamuxa.

IIepBsiii 3axk0H HproToHa. MHEpunanbHble cucTeMbl oTcU€Ta. [[puHIMN OTHOCH-
tenbHOCTH ["anuiies. HennepuuanbHbie cucTeMbl 0TCUéra (onpeeneHue, IpuMephl).

Macca tena. Cuna. [IpyHuumn cynepno3unmu cui.

Bropoii 3akoH HproToHa 111 MatepuaibHON TOYKH.

Tpernii 3ak0oH Hpr0TOHA 11 MaTepUAIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh I'PABUTAIIMOHHON U UHEPTHOMN
MAaCCBI.

Cuna TsoKecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOTHOTO MaJ€HUsI OT BBICOTHI HaJ
MOBEPXHOCTHIO IJIAHETHI U OT Teorpaduiyeckoil mMupoThl. [IBuxkeHre HeOECHbBIX Te U
uX cnyTHUKOB. 3akoHbl Kerepa. [lepBasg kocMuueckasi CKOPOCTb.



Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, qBuxynierocsi ¢ yCKOpeHHU-
EM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUS! CKOJIbXKEHUS U CUIIA TPEHUS TTOKOSL.
Koaddumment tpenuns. Cuna cOnpoTUBICHUS MPU JBUKEHUU Tella B KUIKOCTH WA
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHUS.

Hasnenue. ['mapocrarnueckoe gasinenue. Cuna Apxumena.

TexHu4Yeckre yCcTpOMCTBA U TEXHOJOTMYECKHUE MPOLECCHI: MOAMINITHUKH, IBH-
KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue B KEHUS TeN B MHEPIHAIBHBIX W HEHMHEPIHAIBHBIX CHCTEMax
OTCYETA.

[IprHIMI OTHOCHUTEIBHOCTH.

Kavenue nByx HWIMHAPOB WM IIAPOB Pa3HOW MAaCChl C OJITMHAKOBBIM YCKOpe-
HUEM OTHOCHUTEIIbHO HEMHEPIIUATBHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOAECHCTBYIONICH MPUIIOKEHHBIX K TEIy CHUJI C IPOU3BENCHUEM
MaccChl T€Jla Ha €ro YCKOPEHHE B MHEPLUUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOJICUCTBUS TEI.

N3MmepeHne macc o B3auMOJICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MMAICHUH.

[lenTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKCHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenre paBHOACHCTBYIONIEH CHJI NIPU JBUKEHUU OpyCKa MO HAKJIOHHOU
MJIOCKOCTH.

[TpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHU JBUXKEHUSI Opycka Mo HaKJIOH-
HOH IJIOCKOCTHU Ha 3aIaHHOE PACCTOSIHUE OT €r0 MAacCHhl.

Hccnenoanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOBHUKAIOIIUX B MPYKUHE U pe-
3MHOBOM 00pa3iie, OT uX aedopMarum.

N3ydeHne ABUIKEHUS CUCTEMBI TEJ, CBA3AHHBIX HUTHIO, NEPEKUHYTOM dYepe3
JErKuiA OJIOK.

N3mepenne koddduiinenta TpeHHs MO BEIWYUHE YTIOBOro K03 uIlMeHTa 3a-
BucumoctH F.,(N).

Uccnenosanue aBM»KeHMs OpycKa M0 HAKJIOHHOM MJIOCKOCTH C IEPEMEHHBIM KO-
3 PuUIIUEHTOM TpEeHUs.

N3ydenune nBuxkeHUs rpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbGcomoTHO TBEpAOE Teno. [locTynaTenbHOe U BpallaTeIbHOE JBUKEHUE TBEP-
70ro Tena. MOMEHT Cuiibl OTHOCUTENBHO ocu BpaiueHus. [Inedo cunbl. Crnoxxenue
CUJI, IPUJIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTH Tena.

VYcnoBus paBHOBECHS TBEPAOIO TeaA.

YcroitunBoe, HeyCTOWYNBOE, O€3pa3TMIHOE PABHOBECHE.



TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: KPOHIUTENWH, CTPOU-
TEJIbHBIN KpaH, peléTdaTble KOHCTPYKIIUH.

Jlemoncmpayuu.

YcnoBUst paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomul, RPAKMUKYM.

HccenenoBanue yciaoBUM paBHOBECHS TBEPAOIO Tela, UMEIOLIETO OCh BPAILICHHUS.

KoncTpyrnpoBanne KpOHIITENHOB ¥ PaCUYET CUII YIPYTOCTH.

N3ydenune ycToMdnBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOMIAb ONIOPBI.

Tema 4. 3akonvt coxpanenusn ¢ MexaHuke.

NMnynbc MarepralibHOM TOYKHM, CHCTEMBI MAaTEpUaNbHBIX TOYeK. LleHTp macc
CHUCTEMBI MATEPHUAIIBHBIX TOUEK. Teopema 0 IBHKEHUU LIEHTPpa Macc.

NMnynibe CHIIBI 1 U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTtuBHOE 1BUXKEHUE.

MoMeHT uMITyibca MaTepualbHOW TOUYKU. [IpencraBieHue o COXpaHEHUU MO-
MEHTa UMITYJIbCA B LIEHTPAJIBHBIX IOJISX.

Pabota cunbl Ha MajloM M Ha KOHEYHOM nepemeieHuu. ['paduueckoe mpen-
CTaBJICHHE PAOOTHI CHIIBI.

MOIHOCTD CUIIBI.

Kunernueckast 3Heprusi MmatepuanbHoil Touku. Teopema 00 M3MEHEHUHU KHHE-
THYECKON YJHEPTUH MATEPUATBHON TOUYKH.

[loTeHnManbHBIE U HEIOTEHIMANbHBIE cWiIbl. [loTeHnmanbHas sneprus. [loren-
[MajbHasl HEPrusl ynpyro aeOopMUpOBaHHON MpyXKUHbBL. [loTeHIManbHas 3HEPTHs
T€Jla B OTHOPOJHOM I'PaBUTALIMOHHOM mone. [loTeHmanbHas sHeprus Tena B rpaBy-
TallMOHHOM TM10JIE OJHOPOJHOIrO mapa (BHYTpU M BHE Iapa). Bropas kocmuueckas
CKOpOCTh. TpeThsl KOCMUYECKAst CKOPOCTb.

CBs13p pabOTHl HEMOTEHIMAIBHBIX CUJI ¢ U3MEHEHHEM MEXaHWYECKOW 3HEepruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHHSI MEXaHUYECKOW YHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyum U1 uaeanbHON )KUIKOCTH KakK CIEACTBUE 3aKOHA COXpa-
HEHMsI MEXaHUYECKOW DHEPIUU.

TexHuyeckue yCTpOoUCTBa U TEXHOJIOTHUECKUE MPOLIECCHI: IBUKEHUE PAKET, BO-
JOMET, KONEP, NPY>KUHHBIM MUCTONET, TUPOCKOII, (PUTypHOE KaTaHHWE HA KOHbKaX.

Hemoncmpauyuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBM)KEHUE.

N3mepenre MOIHOCTH CHUJIBI.

W3meHeHue sHepruu Tena Mpu COBEPILICHUU PabOThI.

B3auMHbIe nipeBpalieHrs KUHETUYECKOW M MOTEHUHAIBHOM 3HEPTUM MPU JCH-
CTBHMM Ha TEJIO CUJIbI TSKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy Npu CBOOOIHOM Ma/IeHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, nPAKMUKYM.



N3mepenne nmnyiibea Tenna o TOpMO3HOMY ITYTH.

W3mepeHue Cuiibl TSITH, CKOPOCTH MOJIEIH 3JIEKTPOMOOUIIS U MOIIHOCTH CHJIBI
TATH.

CpaBHEHME U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBI.

HccenenoBanue COXpaHEHU UMITYJIbCA IIPU YIIPYTOM B3aUMOICUCTBUU.

N3mepenre KHHETHYECKOM SJHEPTUH TeJla 10 TOPMO3HOMY ITyTH.

CpaBHEHHE M3MEHEHUS NMOTEHIMAIBHOM 3HEPIMU NPYKUHBI C PabOTON CHIIBI
TPEHUSL.

Onpenenenre paOOThI CUJIBI TPEHUS NPU JBUKEHUU TENA M0 HAKIOHHOMW IUIOC-
KOCTH.

Paszpnes 3. MousekyasipHas pu3nKa 1 TEPMOAUHAMMKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOU Meopuu.

OCHOBHBIE MOJ0KEHUS MOJIEKYJIIpHO-KuHeTnYeckor Teopun (MKT), ux onsit-
Hoe oOocHoBaHue. [ud¢ysus. bpoyHoBckoe nBuxkeHHe. XapakTep IBUKEHUS U
B3aMMO/JICUCTBUS YaCTHUI] BelecTBa. Moaen CTpOeHUs Ia30B, )KUIKOCTEN U TBEPABIX
Tel U OObSICHEHHE CBOMCTB BELIECTBA Ha OCHOBE 3TUX Mojenei. Macca u pa3mepsl
Mouiekyn (atomoB). KonnuectBo BeniectBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. TemnepaTypa u criocooOs! e€ n3mepenus. llkana Temme-
paryp Llenbcus.

Mopueinp uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOM TEOPHH: YaCTHUIIBI ra-
3a IBHKYTCSl XaOTHYECKU U HE B3aUMOJIEUCTBYIOT APYT C APYTOM.

I"a3oBbIe 3akoHBI. YpaBHeHue MenzeneeBa—Knaneiipona. AOGcooTHas TemIe-
patypa (mkana temrnepatyp KensBuna). 3akon [lansToHa. M30mponeccsl B Ujeanb-
HOM Ta3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe npeacTaBieHne u30-
MIPOLIECCOB: U30TEPMa, U30X0pa, h300apa.

CBsi3p MEXIy JABICHUEM U CPEIHEN KMHETHYECKON DHEPTrUEN MOCTyNaTeIbHO-
ro TEIJIOBOTO JABMKEHUS MOJIEKYJ WJI€AaJbHOTO ra3a (OCHOBHOE YpPABHEHUE MOJIEKY-
JSIPHO-KMHETUYECKON TEOPUH UICAJIBHOTO r'a3a).

CBsi3b a0COJIIOTHOM TeMIIEpaTypbl TEPMOIUHAMUYECKON CHUCTEMBI CO CpelHen
KMHETUYECKOW DHEPTUEH MOCTYNAaTEIbHOIO TEIIOBOIO IBUKEHUS €€ YaCTHII.

TexHudyeckre yCTPOMCTBA M TEXHOJOTHMYECKHUE IPOIECCHI: TEPMOMETp, Oapo-
METP, MOJYyYEHNE HAHOMATEPHAIIOB.

Jlemoncmpayuu.

Mopenu IBUKEHHUS YaCTUL] BEILIECTBA.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peabHOro OPOYHOBCKOTO JIBUKEHUS.

Huddy3ust :KUIKOCTEN.

Mopnens onbita LTepHa.

[IputsxeHne MOIEKyII.

Mopenu KpuCTaIInYECKUX PEETOK.

Habmonenue u ucciaenoBaHue H30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.



Uccnenosanue mpoiecca yCTaHOBJICHUS TEILUIOBOIO PaBHOBECHS MPHU TEILIO00-
MEHE MEX]Y TOPSAYEH U XOJIOAHOU BOJOM.

N3yuenue nzorepMuyeckoro mpoiecca (PeKOMEH0BAaHO MCIOJIb30BaHUE LU -
pOBOI TabopaTopun).

N3ydenne n30XopHOro mpoiecca.

N3yuenune nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckas (T/]) cucrema. 3aganne BHEIIHUX YCIOBUM JJIs1 TEPMOJIH-
HaMHM4YECKOM CHCTEMBI. BHEIIHNE M BHYTpEeHHME IapaMeTphl. [lapamerpsl Tepmonu-
HAaMHYECKOM CUCTEMBI KaK CpEHHE 3HAUYCHUSI BEJIUYMUH, OMUCHIBAIOIIUX €€ COCTOS-
HUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nawano tepmoamHaMuku. CamMonpou3BOIbHAS PElaKcaius TEPMOIU-
HaMHYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogenp nieanbHOro ra3a B TEepPMOJUHAMHUKE — CUCTEMA YPABHEHUI: YPABHEHHE
MenneneeBa—KnaneiipoHa U BbIpaXKEHUE JIsI BHYTPEHHEN >HEPrUU. Y CIOBUA MPH-
MEHHMOCTH 3TOM MOJEIMW: HU3KAasl KOHILICHTPAIUsl YaCTHUIl, BBICOKUE TEMIIEPaTypHhI.
BripakeHne 111 BHyTPEHHEN S3HEPTUH OJJHOATOMHOTO UJI€alIbHOTO Ta3a.

KBa3zucratnueckue u HeCTaTUUECKUE MPOIIECCHI.

OnemeHTapHasi pabota B TepMoauHamuke. Brruncinenue paboTel mo rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepenaya Kak crnocod U3MEHEHUs] BHYTPEHHEW SHEPTUM TEPMOAMHAMUY €-
CKOW cucTeMbl 0e3 coBepiieHusi padoThl. KOHBEKIIMS, TEMIONPOBOAHOCTh, U3ITy4e-
HUE.

KonunuectBo Temnotel. Temno€MkocTs Tena. Y aeabHas U MOJISIPHAS TETI0EMKO-
CTU BellleCcTBa. YpaBHeHHE Maiiepa. YaenbHas TEIIOTa CropaHus TOmiauBa. Pacuér
KOJIMYECTBA TEIUIOTHI MpH Teruionepeaaye. [lorstue o6 agnabatHoMm mporecce.

ITepBb1it 3aKOH TepMOAUHAMUKU. BHyTpeHHss 3Heprusa. KonnuecTBo TEIUIOTHI U
paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEHW SHEPTHH TEPMOIMHAMUYECKON CUCTEMBI.

BTopoii 3aKk0oH TepMOAMHAMUKH 1JI1 PABHOBECHBIX MPOLECCOB: Y€pe3 3aJaHHOE
PABHOBECHOE COCTOSIHME TE€PMOAMHAMHUYECKON CHCTEMBI MPOXOIUT €IMHCTBEHHAs
aguabaTta. AGCOIIOTHAS TeMIepaTypa.

BTopoii 3akOH TepMOJAMHAMUKH IS HEPAaBHOBECHBIX IMPOIIECCOB: HEBO3MOMKHO
nepeaaTh TeINIOTY OT 0oJiee XOJIOJHOro Tejia K 0oJjiee HarperoMy 0€3 KOMIIEHCAIUU
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX MTPOIIECCOB.

[Tpunuune! necteus TerioBbix MamuH. KII/I.

Maxkcumansnoe 3nauenue KIIJI. Iukn Kapho.

DKOJOTMYECKUE aCIIEKThl UCIIOJIb30BAHMS TEIIOBBIX ABUTrareneil. TenmnoBoe 3a-
TPA3HEHUE OKPYKAKOLIEH CPEIbI.

TexHuYecKkre yCTpOMCTBA M TEXHOJOTUYECKUE MPOLECCH: XOJOAWIbHUK, KOH-
TUITMOHED, TU3EIIbHBIN U KapOIopaTOpHBIA ABUTATENH, ITapoBasi TypOUHA, MOTyYeHHE
CBEPXHU3KUX TeMIEpaTyp, YTUINU3ALHUS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM Te-



IJIOBOTO HACOCA, YTUIN3alUs OMOOPTraHWYECKOTO TOILIMBA JIJISl BRIPAOOTKH «TETLIO-
BOI» U DJIIEKTPOIHEPTUH.

Jlemoncmpayuu.

N3menenue Temneparypsl pu aanadaTuyeckoM pacIliupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CniocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTHUU.

HccnenoBanue aquabaTHOTO mporiecca.

KomnbroTepHbie MOJIEN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne yaenpHON TEIIIOEMKOCTH.

UccnenoBanue mponecca OCTHIBAaHUS BEIIECTBA.

HccnenoBanue aguabaTHOTO mpoiiecca.

N3ydeHne B3aMMOCBSI3U 3HEPTUU MEXMOJICKYIISIPHOTO B3aUMOJIECHUCTBUS U TEM-
repaTypbl KUTIEHUS )KUIKOCTEN.

Tema 3. Aepecammnvie cocmoanus eeuyecmea. Pazosvie nepexoowl.

[Tapoo6pa3oBanue u KoHAeHcalus. VcnapeHue u KuneHue. Y aenbHas TerioTa
apooOpa3zoBaHUsI.

HacellieHHbIE 1 HEHACHIIEHHBIE MTapbl. KauecTBEHHAst 3aBUCUMOCTD TUIOTHOCTH
Y JIaBJICHUS HACBIIIEHHOTO Iapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BEMA Ha-
CBIIIICHHOTO Tapa. 3aBUCUMOCTh TeMIIEpaTyphbl KUIIEHUS OT JaBJICHUS B KUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe teno. Kpucramimueckre u amopdHble Teraa. AHU30TPOIHS CBONCTB
KpucTajuioB. [1naBnenue u kpucramnzanus. Y iejdbHas TemioTta miaBieHus. Cy0mnu-
Marusl.

Hedbopmanuu tBEpAOrO Tena. Pactskenue u cxkarue. Casur. Moayns FOwnra.
[Ipenen ynpyrux nedopmariuii.

TeroBoe pacmmpeHue KUAKOCTEH W TBEPIBIX TeN, O0BEMHOE W JIMHEWHOE
pacmpenre. AHTApMOHHU3M TEIJIOBBIX KOJIEOAHWM YacTUIl BEHIECTBA KaK MPUYUHA
TEIJIOBOTO PAaCIIUPEHHs Tell (Ha KaYeCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHeprun B Ga30BhIX MEPEX0JIax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHoctHOE HaTskeHue. KoadduineHT moBepXHOCTHOTO HaTskeHus. Ka-
NUWUISIpHBIE siBJIeHUA. JlaBieHue T1O0j HCKPUBIEHHOM IMOBEPXHOCTHIO >KHUJKOCTH.
®opmyna Jlamnaca.

TexHuyeckre yCTpoHUCTBa M TEXHOJOTHUECKUE MPOIECCHI: KUJKUE KPUCTAILIBI,
COBPEMEHHBIC MaTEpHAIbI.

Jemoncmpayuu.

TeruioBoe paciupeHue.

CBoiicTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kurnenue nmpu noHM>XKEHHOM TABJICHUM.

N3Mmepenne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMY TUIEHKAMM.



CmaunBaHue.

Kanunnsphsie siBneHus.

Mopenu HEHbIOTOHOBCKOW JKHUJIKOCTH.

CniocoObl u3MepeHus BIaXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buasr nepopmanmii.

Habmronenue Mansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydenne 3aKkOHOMEPHOCTEN UCTTAPEHUSI )KUIKOCTEN.

N3mepenne yaenpHON TEMIOTHI IJIABJICHHUS JIBJA.

N3ydeHune CBOMCTB HACBIIICHHBIX TAPOB.

N3mepenne adCONMIOTHOM BIAKHOCTH BO3/lyXa U OLIEHKA MAcChl IapOB B IIOMeE-
LICHUU.

N3mepenue ko3(ppuirenTa noBepXHOCTHOTO HATSKEHHUSL.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTHU iepOopMalii pe3nHOBOro 00pasia OT MpPUII0KEH-
HOU K HEMY CHUJIBL.

Pa3znen 4. JiaekTpoauHAMMKA.

Tema 1. dnexkmpuueckoe noie.

OnexTpu3anys Tea U €€ MpOsIBICHUS. DJIEKTpUYeCKui 3apsan. /[Ba Buaa anek-
TpUYECKUX 3apsAnoB. [IpOBOIHUKM, TUANEKTPUKU W MOJYIPOBOJHUKH. DJIEMEHTAP-
HBIW JICKTPUUYECKUN 3aps/l. 3aKOH COXPAHEHUSI JJIEKTPUUECKOTO 3apsia.

B3aumopericteue 3apanoB. Todeunsie 3apsabl. 3akoH KyoHa.

DnekTpudeckoe nose. Ero neMcTere Ha JIEKTPUYECKHAE 3aPSbl.

HanpsixénnocTs 3nexktpudeckoro nois. [IpoOusiit 3apsia. JInauu HanpsxEHHO-
CTH DJIEKTPUUYECKOTro noJisi. OQHOPOIHOE IIEKTPUUECKOE TTOJIE.

IToTeHIMAIBHOCTD AIEKTPOCTATUYECKOrO TOJIsl. Pa3HOCTh NMOTEHUMAIOB U Ha-
npsbkenue. IloreHnnanbHas dHeprus 3apsAaa B dJIEKTPOCcTaTud4ecKkoM nodie. [lorennu-
aJl 3JIEKTPOCTATHYECKOTO MOoJs. CBA3b HANPSHKEHHOCTH IOJISI U PA3HOCTH NOTEHIMA-
JIOB JUIs1 3JIEKTPOCTATHUECKOT0 MOJIs (KaK OJTHOPOJAHOTO, TaK U HEOJHOPOAHOTIO).

[IpuHIMD Cynepno3UIMU SIIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsiga. [lone paBHOMepHO 3apspkeHHON cdepsl. [lone paBHO-
MEPHO 3apsHKEHHOTOo Mo 00bEMY mapa. [lone paBHOMEPHO 3apsyKEHHON OECKOHEYHOM
IJIOCKOCTH. KapTuHBI NWMHWNM HANpsHKEHHOCTH ITHUX IOJENM M 3KBUITOTEHIHAIBHBIX
ITOBEPXHOCTEN.

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

JIMDAEKTPUKHU B DJIEKTPOCTATHUECKOM TToJie. [{uanexkrpruueckas TpOHULAEMOCTb
BEILIECTBA.

Konpencatop. DneKTpOEMKOCTh KOHAEHCATOPA. OJIEKTPOEMKOCThH IIJIOCKOTO
KOHJIEHCATOPA.

[TapannensHoe coenvHeHue KOHIEHcAaTopoB. IlocnenoBarenpHOE coeauHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.



JIBM>KEHUE 3apsS)KEHHOM YaCTULIBI B OJTHOPOJIHOM 3JIEKTPUUECKOM TOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTUYECKHUE MPOLECCHI: 3JIEKTPOCKOM, AJIEK-
TPOMETp, JIEKTPOCTATHUECKAs 3alUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB, KOHIEHCATO-
phl, reneparop Ban ne ['paada.

Jlemoncmpayuu.

Y CTpOUCTBO U MPUHLMII IEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE€ IBYX 3apsiKEHHBIX IJIACTHH.

Mogaenb anekTpoctatndeckoro reaeparopa (Baun ae I'paada).

[IpOBOJHUKH B DIEKTPUYECKOM IOJIE.

DJIeKTpOCTaTUYECKasl 3alUTa.

Y CTpOUCTBO U IEUCTBHE KOHJIEHCATOPA ITOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh JIEKTPOEMKOCTH IIOCKOTO KOHJIEHCAaTOpa OT IUIOIIAU IJIaCTHH,
PACCTOSIHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATopa.

3apsiika U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

OueHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HaGnronenue npeBpailieHus SHEPTUH 3apsDKEHHOTO0 KOHJIEHCATOpa B DHEPTHUIO
M3JIYy4YEHUs CBETOANO/IA.

N3ydenune npoTekaHus TOKa B LIETH, COAEPKAIICH KOHJEHCATOP.

Pacnpenenennie pa3HOCTH MOTEHIIUAJIOB (HAIIPSIKEHUS) TIPHU MOCIEA0BATEILHOM
COCMHEHUU KOH/ICHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBus CyliecTBOBaHMS MMOCTOSTHHOTO 3JIEKTPUYECKOTrO TOKa. MICTOYHUKH TO-
ka. Hanpsbxenue U u DJ1C €.

3akoH OMa JiJ1g yyacTka LeHu.

DJIEKTPUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTb CONPOTHBIIEHUS OJIHOPOIHOTO
MIPOBOAHUKA OT €ro JUIMHBI U MIIOLAIU MOMEPEYHOr0 CEYEHU. Y AEIbHOE COTPOTHB-
JIEHHUE BEUIECTBA.

[TocnenoBarenbHOE, MapajuiebHOE, CMEUIAHHOE COEJAMHEHUE IPOBOJIHHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snekrpuyeckoro Toka. 3akoH /xoyns—Jlenua.

MOUTHOCTB JIEKTPUUYECKOr0 TOKa. TeroBasi MOIITHOCTh, BhIIC/IsSIEMas Ha pe3u-
CTOpE.

OJIC u BHYTpEeHHEE CONMPOTUBIECHUE MCTOYHUKA TOKA. 3aKoH OMa 1Sl TIOJTHOM
(3aMKHYTO#) 2JIeKTpUUecKol 1enu. MoIHOCTh UCTOUHUKA ToKa. KopoTkoe 3aMblIka-
HUE.

KonnencaTop B 1ienu NOCTOSTHHOTO TOKA.

TexHu4Yeckre yCTpOMCTBA U TEXHOJOTMYECKHE MPOLIECCHI: aMIIEPMETP, BOJbT-
METp, PEOCTaT, CUETUUK AIEKTPUUECKON SHEPTUMU.



Jemoncmpayuu.

N3MepeHne cuitbl TOKa U HAIPSHKEHUSL.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA OT HANPSKEHUS IS PE3UCTOPA, JIAMITBI
HaKaJIMBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COMPOTUBIICHUS TUIUHAPUYECKUX MPOBOAHUKOB OT JJIMHBI, ILIO-
1aJy NOMEPEYHOr0 CEUEHUS U MaTepurala.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT CONPOTHUBJIEHUS MPU MOCTOSTHHOM
HaIPSOKEHUU.

[Ipssmoe nsmepenune IJ1C. KopoTkoe 3aMbpIkaHUE IajJbBAHUYECKOTO JIEMEHTA U
OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crioco0s1 coennHeHust ICTOYHUKOB Toka, DJIC barapeil.

HccnenoBanue pa3HOCTH MOTEHUMAIOB MEXAY MOJIOCAMH MCTOYHHKA TOKA OT
CUJIBI TOKA B LEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

HccenenoBaHue CMEIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue yaenbHoro COnpoTUBIICHUS IPOBOIHHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIIPSDKEHUS JUIS JIaMITbl HaKaJIMBa-
HUSL.

VYBenuueHue npezesa u3MepeHus amrnepMmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYyTPEHHETO CONPOTUBIIEHUS UICTOYHUKA TOKA.

Hccnenosanne 3aBucnmoct 3/]C rabBaHUYECKOTO 3JIEMEHTA OT BPEMEHH PH
KOPOTKOM 3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMH MCTOYHHKA TOKA OT
CUJIBI TOKA B LEIH.

HccnepoBanne 3aBUCMMOCTH TOJIE3HOW MOIIHOCTH MCTOYHMKA TOKA OT CHJIbI
TOKa.

Tema 3. Toxu 6 pa3nuuHbix cpeoax.

DnexkTpuyecKkas MPOBOAMMOCTD PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAs MPOBOJIH-
MOCTB TBEPJBIX METAJIJIOB. 3aBUCUMOCTh COITPOTHUBIIEHHSI METAJJIOB OT TEMITEPATYpHI.
CBepXnpoBOJIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonmynpoBonuuku. CoOCTBEHHAst U MPUMECHAsE TPOBOAUMOCTD MOIYIIPOBOAHU-
koB. CBoiicTBa p—Nn-niepexoa. [1omynmpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOJUTAX. IJEKTPOJUTHYECKAS JTHUCCOLMALIMS.
DnexTponus. 3akoHbl Dapanes A1 ANEKTPOIn3a.

DIIEKTPUYECKHN TOK B Tazax. CaMOCTOSTENbHBIN U HECAMOCTOSITEIbHBIN pa3psIl.
Paznuunbie TUIIBI caMocTOATENBHOTO paspsaaa. Monnus. [lnazma.

TexHnueckue ycTpoiCTBa U MPAKTUUYECKOE MPUMEHEHHUE: ra3opa3psaHble JaM-
bl, JEKTPOHHO-Ty4YeBas TpyOKa, MOJYNPOBOJAHUKOBBIE MPUOOPHI: AMOJ, TpPaH3U-
cTOp, GOTOANO, CBETOINO/I, TAIbBaHUKA, PAQUHUPOBAHHE ME/H, BBIIIJIABKA aJTFOMHU-
HUS, SJIEKTPOHHAsE MUKPOCKOIIHSL.

Jemoncmpayuu.

3aBUCUMOCTH COIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.



IIpoBOAMMOCTB IEKTPOIUTOB.

3akoHbl 3nekTposuza Dapazes.

HckpoBoit pa3psia v MPOBOIUMOCTh BO3TyXa.

CpaBHeHMEe MPOBOJAUMOCTH METAJUIOB U MOJIYITPOBOTHUKOB.

OmHOCTOPOHHSISI MPOBOAMMOCTD JINO/A.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

Hab6nronenue snekrposnusa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

UccnenoBanue 3aBUCMMOCTH COMPOTHUBIICHUS] TEPMOPE3UCTOpA OT TeMIeparTy-
PHI.

CHsiTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOA.

Du3nYeCKUui NPaKTUKYM.

Crioco6s1 n3mMepennsi GU3NIECKUX BEIMYUH C MCTIOIB30BAHHEM aHAJIOTOBBIX U
U(POBBIX U3MEPUTENIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM. AO-
COJIIOTHbIE W OTHOCUTEIBHBIE TOTPEIIHOCTH H3MEpPEHUN (HU3UYECKUX BEIHYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, MCCIENOBAHUN 3aBUCUMOCTEH (usmyie-
CKHUX BEJIMYWH, MPOBEPKA MPEUIOKEHHBIX TUIOTE3 (BBIOOP M3 paboOT, ONMHCAHHBIX B
TEMaTUYECKUX pazjeliax «YUEHHUYECKHH JKCIEpUMEHT, J1abopaTOpHbIe pPaboTHI,
MIPAKTUKYM» ).

MexnpeaMeTHble CBSI3H.

N3yuenue kypca ¢pusuku yriryoséHHoro yposHs B 10 kiacce ocymiecTBisieTcs ¢
Y4ETOM COACPKATEIIBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu MaTeMaTUKH, OMOJIO-
T, XUMUH, Teorpapuu ¥ TEXHOJIOTHH.

Mesicnpeomemnoie NOHAMUA, CEAZAHHbBIE C UZYUEHUEM MEMO0008 HAYYHO20
nO3HaHUA: SIBIICHUE, HAYYHBIA (QakT, Turnores3a, puznueckas BeJIUYMHA, 3aKOH, TE€O-
pusi, HaOMIOZCHUE, IKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIEIb, U3MEPEHHE, TMTOTPEIIHO-
CTH U3MEpEHUH, N3MEepUTEIbHBIC TPUOOPHI, IU(poBas 1adopaTopus.

Mamemamuka: pemienre cucteMbl ypaBHeHui. JIuneitnas dynkuus, mapadona,
runepOosa, ux rpapuku U cBoiicTBa. Tpuronomerpudyeckue GyHKIIUUA: CUHYC, KOCH-
HYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO. BEKTOPHI U UX
MPOEKIIUU HA OCU KOOPJAMHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexanndeckoe IBMXCHUE B KUBOW mpupoje, 1uddy3us, ocMoc, Te-
MJI000MEH KUBBIX OPTaHU3MOB, TEIIJIOBOE 3arPS3HEHUE OKPYKAIOUIEH Cpelibl, YTUIIU-
3a1usi OMOOPTraHUYECKOTO TOILIMBA JJI BBIPAOOTKH «TEIUIOBOM» U AJIEKTPOIHEPIHUH,
MMOBEPXHOCTHOE HATSHKEHUE W KAITMJUISIPHBIE SBJIICHUS B MIPUPO/IC, DJICKTPUICCKUE SB-
JICHUS B )KUBOU IPUPOJIE.

Xumua: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIpHAS Macca, MOJyYeHue HaHOMAaTEPHUAaJIOB, TEIJIOBbIE CBOMCTBA TBED-
JIBIX TEJI, )KUJIKOCTEH M Ta30B, )KHJIKHWE KPUCTAIUIBI, HICKTPHUUECKUE CBOWCTBA METaJl-
JIOB, DJIEKTPOJIUTUYECKAS TUCCOIUAITNS, TAIbBAHUKA, YIIEKTPOHHAS MUKPOCKOTIHS.

T'eozpagpusa: Bna>xxHOCTh BO3/yXa, BETPHI, OApOMETP, TEPMOMETD.



Texnonozusa: npeobpa3oBaHWe IBWKCHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T CyXOro U MUAKOTO TPEHUSI B TEXHHUKE, CTATUYECKHNE KOHCTPYKIUU (KPOHIITEHH,
peméTyarbie KOHCTPYKIIMH), UCTIOJIb30BAHUE 3aKOHOB COXPAHEHMSI MEXAHUKHU B TEX-
HUKE (TUPOCKOI, BOAOMET U JPYTHE), IBUTATEIb BHYTPEHHETO CropaHus, mapoBas
TypOrHa, OBITOBON XOJIOAWIBHUK, KOHTUIIMOHED, TEXHOJIOT MU MOTYYEHUSI COBPEMEH-
HBIX MAaTE€pUaJIoOB, B TOM YUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJOTUH, DIIEKTPOCTATH-
YyecKkas 3allluTa, 3a3eMJICHUE SJIEKTPONPUOOPOB, ra3opaspsiaHbIC JaMIlbl, MOJIYMPO-
BOJTHUKOBBIE TTPUOOPHI, rajibBaHUKA.

11 KITACC

Pa3znen 4. JaekTpoanHamMuKa.

Tema 4. Macnummnoe noe.

B3anmoneiicTBrE TOCTOSIHHBIX MAarHUTOB U IIPOBOJIHUKOB C TOKOM. MarHuTHOE
none. Bektop MarHuTHON MHAYKUWU. [IpUHIMIO CYyNEpIIO3UIIMM MArHUTHBIX TMOJIEH.
JIMHUY MarHUTHOW UHTYKIIAH.

MarnuTHoe€ 1oJjie IpOBOJHUKA C TOKOM (IIPSIMOTO TIPOBOJHUKA, KATYIIKU U KPY-
roBoro BuTka). OneIT Dpcrena.

Cuna Amrniepa, e€ HalpaBJIEHUE U MOJYJIb.

Cuina JlopeHia, €€ HanpaBJeHUE U MOAYJIb. JIBUKEHHE 3apsHKEHHOM YaCTHUIII B
OJIHOPOJJHOM MarHuTHOM nosie. Pabora cunsl JlopeHua.

MarnauTtHOe noJsie B Bemecte. DeppoMarHeTuku, rmapa- U JIMaMarHeTUKH.

TexHu4eckre yCTpOMCTBa U TEXHOJOTMUYECKHE MPOLIECCHI: MPUMEHEHUE MOCTO-
SHHBIX MAarHMTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, JICKTPOABUTATENb KO-
Ou, YCKOPUTENH JIEMEHTapHBIX YaCTHII.

Hemoncmpauyuu.

Kaptuna nuHuit *HAYKIIMM MarHUTHOTO TOJIS TIOJIOCOBOTO U MOJKOBOOOPa3HOTO
MMOCTOSIHHBIX MAarHUTOB.

KapTtuna nuHuii MarHuTHON MHIYKIIMU OIS JJIMHHOTO MPSIMOTO MPOBOIHUKA U
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumogerictBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue aBMKEHUsI MyyKa 3JICKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMO OEeHCTBUS SJIEKTPOU3MEPUTEILHOIO TPUOOpPAa MAarHUTOICKTPUUECKOM
CHUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

HccnegoBanre MarHuTHOTO MOJIS HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (heppOMarHETHKOB.

Uccnenosanue AeiiCTBHS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Ammepa.

N3ydenune 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MAarHUTHOW MHAYKIIMK Ha OCHOBE U3MEPEHUSI CWIIbl AMIIEpa.



Tema 5. dnekmpomazcnumnan UHOYKYUA.

SIBneHne PIEKTPOMArHUTHOM HMHAYKIUU. [IOTOK BEKTOpa MAarHUTHOM HHAYK-
nuu. DJIC uHAyKIuu. 3aKoH SJEKTpOMarHuTHOM WHaykuuu Papanes. Buxpesoe
anekTpudeckoe mnoie. Toku Pyko.

OJ1C uHayKIMK B IPOBOIHUKE, ABHKYIIEMCS B OJTHOPOJJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka MHAYKTUBHOCTH B LIEMU MOCTOSIHHOTO TOKa. fIBie-
Hue caMonHAyKiuu. 31C caMOMHAYKIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHnueckne yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOLECCHl: MHAYKIIMOHHAS NIE€Yb,
COJICHOM/I, 3aIlIUTa OT 3JEKTPU3ALMHU TEJ IPU ABMKEHUN B MArHUTHOM I10JI€ 3€MJIH.

JHemoncmpayuu.

HabGnronenue siBIeHus 2JI€KTPOMAarHUTHOW MHTYKIIUH.

Uccnenosanne 3apucumocty IJIC MHAYKINHU OT CKOPOCTH U3MEHEHUSI MATHUT-
HOT'O TIOTOKA.

[Ipasuio Jlenua.

[Tagenne MarauTa B alFOMUHUEBOM (MEIHON) TpyOe.

SIBneHne CAaMOMHAYKIUU.

Uccnenosanne 3aBucumocty IJIC caMOMHIYKIIUU OT CKOPOCTH U3MEHEHUS CU-
JIbI TOKA B LETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHON UHAYKIIHH.

Onpenenenrne HHAYKIMA BUXPEBOTO MArHUTHOTO TOJISI.

HccnenoBanue siBiIEHUS] CAMOUHAYKIIUH.

COopka MoJienu IEeKTPOMarHuTHOTO TeHeparopa.

Pa3zpnes 5. KosieOanusi M BOJIHBI.

Tema 1. Mexanuueckue xoneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

[Mapmonnyeckue konebOanusa. KuHemMaTthueckoe M JMHAMHYECKOE OIHMCAHHE.
DHepreTUueckoe OINMUCAHWE (3aKOH COXPAaHEHUS MEXaHMYeCKOW sHepruu). BriBoa
JTUHAMUYECKOTO OIMMCAHMS TaPMOHMYECKHX KOJEOAHMM W3 HUX DHEPreTHUYECKOTO U
KWHEMATU4YECKOr0 OMUCAHMUS.

AmMrmnutyna u ¢aza kosnedanui. CBsA3b aMIUITUTY/Ibl KOJ€OaHU UCXOIHON BEIIU-
YUHBI C aMIUTUTy1aMU KoJieOaHul €€ CKOPOCTU U YCKOPEHUSI.

ITepuon u yacrota kojebanuii. [lepruoa Manbix cBOOOAHBIX KOJIeOaHHM MaTeMa-
TUYecKoro MasTHUKa. [lepro1 cBOOOAHBIX KOJIEOaHUM MPYKUHHOT'O MasTHUKA.

[Tonsatue o 3aryxarmux KojedaHusx. BoiHyXkneHHble kosieObanus. Pe3oHaHc.
Pe3onancHas kpuBas. BinsHue 3aryxaHus Ha BUJI PE30HAHCHOW KpHUBOM. ABTOKOJE-
OaHus.

TexHnueckre yCTpOMCTBA U TEXHOJOTUYECKHUE MPOLIECCHI: METPOHOM, 4YaChl, Ka-
YeJu, My3bIKalIbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.



3anuch K0J1e0aTeIHLHOTO IBYKCHHS.

HaGnronenue He3aBUCUMOCTH TEpHOJa MajbiX KOJEOaHWM Tpy3a Ha HUTH OT
aMILUTATYBI.

HccnenoBanue 3aTyxaromux KoyieOaHWNA U 3aBHCHUMOCTU TMEPHOJIa CBOOOTHBIX
KOJ1€0aHUI OT COTPOTUBIICHHUS.

UccnenoBanue kosiebaHuii rpy3a Ha MAaCCUBHOM MPY>KUHE C EIbI0 POPMHUPO-
BaHUs MPEJCTaBICHUIN 00 UaeaIbHON MOJIENTN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPIUU IIPU KOJICOAHUSAX TPy3a HA MPYKHUHE.

HccnenoBanue BRIHYKICHHBIX KOJICOAHMMA.

Ha6nronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne neproga CBOOOIHBIX KOJICOAHWN HUTSHOTO M TIPYKUHHOTO MasiTHU-
KOB.

N3yuenune 3aK0OHOB JBUKEHUSA TeJa B X0JIe KoyieOaHU Ha yIIPyTroM IMOABECE.

N3yuenne nBUKEHUSI HUTSHOIO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B MPY>KMHHOM MasITHUKE.

UccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTYXAOMIUX KOJIEOaHUI.

HccnenoBanue BRIHYKICHHBIX KOJICOAHMIMA.

Tema 2. dnekmpomacHumHnule Konebanus.

Koneb6arenbupiit koHTYp. CBOOOJIHBIE 3JEKTPOMArHUTHBIE KOJI€OaHUS B HUje-
alnbHOM KoJiebaTenbHOM KOHType. Popmyna Tomcona. CBsA3b aMIUIMTYABI 3apsna
KOHJICHCATOpa C aMIUIUTYJI0N CUJIbI TOKa B KOJIE€OATEILHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPIUU B UJICaIbHOM K0JiIe0aTeIbHOM KOHTYpE.

3aTyxawIme IeKTPOMAarHUTHbIC KojeOaHus. BbIHYXIEHHbIE JIEKTPOMArHUT-
HbIE KOJIEOAHUSI.

IIepemeHHBIN TOK. MOITHOCTH NIEPEMEHHOTIO TOKA. AMIUIMTYIHOE U JIEUCTBYO-
€€ 3HAUYCHUE CHUJIBI TOKA U HAMPSHKEHUS TIPU Pa3IMuHON (hopMe 3aBUCUMOCTH Tiepe-
MEHHOT'0 TOKa OT BPEMEHH.

CunyconanbHbld EpEMEHHBIN TOK. Pe3nctop, KOHAEHCATOp M KaTyllKa WH-
OYKTUBHOCTH B LENH CUHYCOUJAIBHOTO MEPEMEHHOTO TOKa. Pe3onaHc TOkoB. Pe3o-
HAHC HaIpsKEHUM.

Wneanwubiii Tpanchopmarop. [IponsBoacTBo, nepenaya u moTpeOIeHUE dIIEK-
TPUYECKOU SHEPTUH.

DKOJOTUYECKUE PUCKH MPU MTPOU3BOACTBE ICKTPOIHEprun. KynbTypa ucnosib-
30BaHMUS JIEKTPOIHEPTUU B OBCEIHEBHOM KU3HU.

TexHUYeCcKre yCTPOMCTBA U TEXHOJIOTHYECKUE MPOLECCHI: SJIEKTPUUECKUN 3BO-
HOK, T€HEpPATOp NEPEMEHHOI0 TOKA, IMHUU AJIEKTpoIepeaay.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHus.

3aBUCUMOCThH YaCTOTBHI CBOOOJHBIX KOJEOAHWI OT MHAYKTHUBHOCTH U EMKOCTH
KOHTYpa.

OciumiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXaOMUX IEKTPOMArHUTHBIX KOJICOAHMIM.



Mojiesnb 3JIEKTPOMAarHUTHOTO Te€HEPATOPA.

BbiHyX/1I€HHbIE CUHYCOUIaIbHBIE KOJIEOaHUs!.

Pe3ucrop, kaTtynika MHAYKTUBHOCTH M KOHAEHCATOP B LEMH IEPEMEHHOTO TOKA.

Pe3oHaHC mpu MOCIIEIOBATENBHOM COEIMHEHUM PE3UCTOPA, KATYIIKA WHIYK-
TUBHOCTH M KOHJIEHCATOPA.

Y CcTpoHCTBO M PUHITUI IEUCTBUS TpaHchopMaTopa.

Mogenb TMHUY IEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

Nzyuenune tparncopmaropa.

UccnenoBanue nepeMEeHHOI0 TOKa 4epe3 MocIeI0BaTeIbHO COSAMHEHHbBIE KOH-
JIEHCATOP, KaTYIIKy U PE3UCTOP.

HabGmoienue >meKTpoOMarHiTHOTO pEe30HaHCa.

Uccnenosanue paboThl ICTOYHUKOB CBETA B LIETIH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNIHbIE GOJIHDI.

MexaHnueckre BOJIHBI, YCIOBHUSI UX pacnpocTtpaHenus. llomepeunsle u mpo-
NOJIbHBbIE BOJIHBL. [leprof, CKOpOCTh pacnpoCTpaHEHHs W JJiMHA BOJIHBL. CBOMCTBa
MEXaHUYECKUX BOJIH: OTPAKEHUE, IIpesIoMIIeHUE, MHTepdepeHIus U Audpakius.

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

[ITyMOBOE€ 3arpsiI3HEHUE OKPYKAOLIEN CPEBI.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUSI M3Iy4YEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opueHTalysi BEKTOPOB B AJIEKTPOMArHUTHON BOJIHE.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPEIIOMIICHUE, MOJIpU3aIus,
uHTEephEepeHIUS U TUPPAKIUSL.

[IIxana >IE€KTPOMArHUTHBIX BOJIH. [I[puMEHEHHE SJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMNIBI paIUOCBA3M U TENEBUICHUS. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEH CPEIbI.

TexHu4Yeckre ycTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE MHCT-
PYMEHTBI, pajiap, paaAuoNpuEMHUK, TEJIEBU30pP, aHTeHHA, Tenegon, CBY-neup, ynbT-
pa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEJIULIMHE.

Jlemoncmpayuu.

OO0pazoBaHue U pacpOCTPAHEHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Kone6mromieecst Te10 Kak UCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenue otpaskeHus U MPEJIOMIICHHUSI MEXaHUYECKUX BOJIH.

Habmronenue nuntepdepeHnu 1 Auppakiiui MEXaHUYeCKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CgoiicTBa yibTpa3ByKa U €ro MpUMEHEHHUE.

HaOnronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIMTYJIOM U 4acTo-
TOM KOJIEOaHUH.

UccnenoBanne CBONCTB AJEKTPOMATHUTHBIX BOJH: OTPAKEHHE, MPEIOMIIEHUE,
noJisipu3anys, udpaxius, tHTepPepeHIms.

Oo6nHapyxeHue nHHPAKPACHOTO U YIBTPAPUOIETOBOTO U3ITyUCHHM.



Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3yuenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMONIMHEHOE paclpOCTpaHEHHUE CBETAa B OJHOPOAHOM cpexae. Jlyu cmera.
To4eUyHbIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3akOHbl oTpaxkeHusi cBera. [locTpoeHue u300pakeHU B
wiockoM 3epkaie. Cepruyeckue 3epkana.

[Ipenomienue cBeTta. 3aKOHBI MPETOMIICHUS CBeTa. AOCONIOTHBIN TMOKa3aTelb
npenaomiieHus. OTHOCUTENBHBIN TOKa3aTeNlb npesiomieHus. [[oCTOSHCTBO 4acTOTHI
CBETAa U COOTHOUIECHUE JJIMH BOJIH IPHU MEPEXOJAE MOHOXPOMATHUUYECKOTO CBETA YEPE3
TPaHUIly pa3feia JBYX ONTUYECKUX CPE/I.

Xon myueit B mpusme. Jucnepcus ceeta. CroxHbIi cocTaB Oenoro cBera. LIBerT.

[TomHOe BHYTpeHHEe oTpaxeHue. [IpeaenpHblid yroil IOJIHOTO BHYTPEHHETO OT-
paXKEHUs.

Cobuparomiue u pacceuBaroliue TuH3bl. ToHkas uH3a. OKyCcHOE paccTosHUE
M ONTHYECKash CUJIa TOHKOW JHMH3bI. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUS TOHKOMU
chepudecKkoil JIMH3bI OT €€ TeOMETPUH U OTHOCUTEIILHOTO TTOKa3aTelsl MPETOMIICHHUS.

dopMyia TOHKOU JIMH3BL. Y BEIIMUECHUE, JaBAEMOE JIMH30M.

XoJ nyda, MpoLEAIEero JIMH3Y MO IMPOU3BOJIBHBIM YITIOM K €€ IJIaBHOU OITH-
yeckol ocu. [loctpoenne n3o0paxeHuil TOYKM U OTpe3Ka MPsSMOM B COOMPAIOIINX U
paccenBaroMX JIMH3aX U UX CUCTEMaXx.

Ontuueckue mnpubopbl. Paszpemiaromnas crnocoOHOCTh. ['71a3 kak omnTuueckas
cUCTEMA.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

BonnoBas ontuka. MaTepdepennus ceera. KorepeHTHbIE HUCTOUHUKH. Y CIIOBHUS
HaOII0CHUST MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT JIBYX
KOTEPEHTHBIX HCTOYHUKOB. [IpuMepsl Kilaccuueckux HHTEPPEPEHITMOHHBIX CXEM.

Hudpakuus csera. Judpakunonnas pemeérka. Y cioBue HaOIIOISHUS TI1aBHBIX
MaKCUMYMOB TpHU TaJCHUH MOHOXPOMATHYECKOTO CBeTa Ha JUGPAKIIMOHHYIO pe-
LIETKY.

[Tonmapu3zanus ceera.

TexHuueckre yCTpOMCTBA U TEXHOJIOTMUYECKHE ITPOLECCHI: OYKH, JIyIa, NEpU-
cKoIl, ¢oToanmnapar, MUKPOCKOII, MPOEKIIMOHHBIN ammapar, MPOCBETICHUE OMNTHUKH,
BOJIOKOHHAsI ONTHUKA, TU(PAKIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHS CBETA.

Hccnenosanne npesioMiIeHUs CBETA.

HaOmronenue moyiHOro BHyTpEHHETo oTpakeHus. Mojieb CBETOBO/IA.

HccnenoBanue xoaa CBETOBBIX ITYYKOB YEpeE3 IJIOCKONAPAIUICIIBHYIO TUIACTHHY
U MIPU3MY.

HccnenoBanne CBOMCTB N300payKeHUH B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.



Hab6nronenue natepdepenmm cpera.

HaOmronenne 1iBETOB TOHKUX TUIEHOK.

Habmronenune nudpakiuum ceera.

N3yuenne nudpakiiMOHHOW peIEéTKH.

HaGnronenue nudpakiimoHHOTO CIeKTpa.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nonsipuzanuu cBera.

[IpumeHeHue MONSIPOUIOB JIJISl U3YUCHHS] MEXaHUYECKUX HAMPSHKCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne nokasaress npeoMIIeHUs CTEKIA.

HccnenoBanme 3aBUCUMOCTH (POKYCHOTO PacCTOSIHUSA OT BelllecTBa (Ha mpuMepe
KUJIKUX JTUH3).

N3mepenne poKyCHOro pacCTOSIHUS pACCEUBAIOIIUX JIMH3.

[Toy4yeHue n300paXkeHus: B CUCTEME U3 IIOCKOTO 3epKaJia U JTUH3BI.

[Tomy4yeHue n300pa>keHrs B CUCTEME U3 IBYX JIMH3.

KoHcTpyrpoBaHue TEIECKOMUYECKUX CUCTEM.

Ha6nronenue nudpaxiuu, nHTEpPEpEeHIINH U MOSIPU3AIUU CBETA.

N3ydenue noysipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3yuenune unTepPEepeHIINM JIa3epHOTO U3ITyUYCHUS Ha IBYX IETISX.

Habmronenue nucnepcum.

Habmronenue u uccienoBanue uPppakiiuOHHOTO CIEKTPA.

N3mepenune 1rMHbI CBETOBOW BOJIHBI.

[lonydyeHue crekTpa H3Iy4EHUsI CBETOAMOJA MPU IMOMOIIM JUPPAKIUOHHOU
PELIETKH.

Pa3znes 6. OcHOBBI cIeIUAJIBbHOM TEOPUH OTHOCUTEIbHOCTH.

['paHnIBI TPUMEHUMOCTH KJIACCUYECKOM MeXaHMKHU. [locTymaTsl cnenuanbHON
TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHO# nHTepBail. [IpeobpazoBanus Jlopenna. Y cinoBue
NPUYUHHOCTU. OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH WU CO-
KpAIllCHUE JJIUHBI.

DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3p MacChl C DHEPrUE€ M UMITYJIbCOM PEISATUBUCTCKOM YACTHUIIBI. DHEPrus
ITOKOSI.

TexHuyeckre yCTpONCTBA M TEXHOJOTUUYECKUE TMPOIIECChI: CITyTHUKOBBIC MPHU-
E€MHUKHU, YCKOPUTEIH 3apSXKEHHBIX YaCTHIL.

YueHnueckuit SKCIEPUMEHT, 1a00paTOpHbIE pabOThI, MPAKTUKYM.

Onpenenenre UMITYJIbCa U SHEPTUH PEIATUBUCTCKUX YacTHIl (0 GoTorpadusim
TPEKOB 3apsHKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckyaaphno-60ano060ii oyaausm.

PaBHOBecHOE TeIIOBOE M3NTyueHue (M3lIyueHrne abCcooTHO Y€pHOro Tena). 3a-
KOH cMelleHus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.



dororpdexr. Ombiter A. I'. CromeroBa. 3akonsl (oTodddekra. YpaBHEeHHE
OiamreitHa 11 hotodddexra. «KpacHas rpanunay gorodrddekra.

JlaBieHue cBeTa (B YaCTHOCTH, JIaBJICHHWE CBETa Ha a0COJIIOTHO MOTJIOMIAIOIIYIO
1 abCOJIOTHO OTpakarollyto nosepxHocTs). OnbiThl [1. H. JIeOenena.

BonHoBeie cBoiicTBa yactuu. BomHbl ne bpoins. [InvHa BomHbl 1e bpousd u
pa3Mepbl 00JIaCTH JIOKAJIU3alUK ABMXKYIIEHCS yacTulbl. KopmyckynsipHO-BOJIHOBOM
nyanusMm. udpakius 351eKTpoHOB Ha KpUCTaILIaX.

Crnenuduka uzmepenuid B Mukpomupe. COOTHOIIEHHUS HEONpPeeTIEHHOCTEN
['eitzenOepra.

Texaudeckne yCTpouCTBa U TEXHOJOTUYECKUE TIPOIIECCHI: CIEKTPOMETP, GOTO-
AIIEMEHT, POTOAATUNK, TYHHETBHBIM MUKPOCKOII, COJTHEUHAsT OaTapesi, CBETOIUO.

JHemoncmpayuu.

®otor(h(PexT Ha YyCTaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHelIHEro GpoTodddekra.

Hccnenoanne 3aBUCUMOCTH CONPOTHUBIIEHUS MOJIYINPOBOJHUKOB OT OCBEIIEH-
HOCTH.

Ceeronuon.

Conneunast Oarapesi.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

Uccnenosanue gporopesucropa.

N3mepenue nocrossuHoi [lnanka Ha ocHoBe uccienoBanus Gororddexra.

UccnenoBanue 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO] OT HAIPSIKEHUSI.

Tema 2. @uzuka amoma.

OnbITHl MO UCCIEAOBAHUIO CTpoeHUs atroMa. IlnmanerapHas monens atoma Pe-
3epdopa.

[Toctynatel bopa. M3znydenue u noryomnieHue GOTOHOB MpPU MEPEXOJE aToMa ¢
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEHN 3HEPTUMA aTOMA BOJIOPO/A.

CnoHTaHHOE M BBIHYKJICHHOE U3IyuyeHue cpeta. Jlazep.

TexHuueckne yCTpoMCTBA U TEXHOJOTMYECKUE MPOLIECCHI: CIIEKTPaJIbHbIA aHa-
7u3 (CEKTPOCKOM), Ta3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu.

Mopens onbita Pesepdopra.

Habmnronenue nuHeRYaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHUL.

OrnpeneneHue JIMHBI BOJIHBI JJA3€PHOTO U3TyUCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

Habmronenue nuHeRyaToro crekTpa.

UccnenoBanue criekTpa pa3peKeHHOr0 aTOMapHOTO BOJAOPOJia U U3MEPEHUE M0-
cTostHHOM Punbepra.

Tema 3. Du3uka amomMHO20 A0PA U INEMEHMAPHBIX YACUY.

Hyxnonnas moznens sippa ['eiizenOepra—Banenko. 3apsn siapa. MaccoBoe dwc-
10 sapa. U3oTonsl.



PagmoaktuBHOCTh. Anb(a-pacnan. OIEKTPOHHBIN W TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nydeHue.

3aKOH paJuOaKTHUBHOIO pacnana. PaguoakTuBHbIE W30TOMBI B ipupoae. CBoii-
CTBA MOHU3HPYIOILIETO U3IydeHHs. BinsHue paJlroaKTUBHOCTH Ha KUBBIE OpraHU3-
Mbl. EcTecTBeHHBIN (oH n3mydeHus. Jlosumerpus.

DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuiibl. JleexT maccsl sapa.

Snepubie peakuuu. Jlenenue u cunHrte3 saep. SAnepHeie peaktopsl. [IpoGremsl
YIPABJISIEMOTO TEPMOSAEPHOTO CUHTE3a. JKOJIOTHYECKUE ACTIEKThI PA3BUTHS SACPHON
SHEPrETHUKH.

Mertoapl perucTpaiuy U UCCIEN0BAHUS IJIEMEHTAPHBIX YACTHLI.

@yHaaMEHTAIIbHBIE B3aWMMOJEUCTBUA. bapuoHbl, Me30HBI U JienToHbl. [Ipen-
ctaBieHue o CtanmapTHoil mojenu. KBapk-riirooHHast MOJIENb aApOHOB.

®uszuka 3a npeaenamu CranpaptHoi mojenu. TémMHas Matepust U TEMHAs SHEP-
TUSL.

EnnncTBO mznueckoi KapTUHBI MUpA.

TexHuueckre yCTpOMCTBA M TEXHOJIOTUYECKHUE IMPOLECCHL: JT03UMETP, Kamepa
Buiibcona, siiepHblii peakTop, TEPMOSIACPHBIN peakTop, aToMHasi 6oM0a, MarHUTHO-
pe3oHaHcHas ToMorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

WccnenoBanue TpekoB 4yacTull (110 TOTOBBIM GoTorpadusim).

HccnenoBanue paguoakTUBHOTO (POHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yuyenue noriomieHns 0eTa-4acTHll aTFOMUHUEM.

Pasznes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGU3HKH.

Otansl pa3BUTHS acTpoHOMUU. [IpuKinanHOEe W MUPOBO33PEHUYECKOE 3HAYEHUE
actpoHomuu. [IpuMeHUMOCTh 3aKOHOB (DU3UKU I OOBSICHEHUS PUPOIALI KOCMUYE-
CKHX O0BEKTOB.

Metoapl acTpOHOMUYECKHX HUcciaenoBaHuil. COBpEMEHHBIE ONTUYECKUE Tele-
CKOIIbI, PaAHNOTENECKOIIbI, BHEATMOC(EpHAsi aCTPOHOMHSI.

Bun 38€3qH0T0 HeOa. Co3Be3us, IpKUE 3BE3/bI, INIAHETHI, X BUIAUMOE JIBIKE-
HHUE.

ConHeuHas cuctema.

Counnrnie. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CostHIa U 3BE3I.

3BE3/1bI, UX OCHOBHBIC XapaKTEpUCTHUKHU. J[MarpamMma «CHEKTpajJbHbIA KJIacC —
CBETHUMOCTB». 3BE3/bI TJIABHOM MOCIEN0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHU-
MOCTB» IS 3BE3]l TJIaBHOM MOCHEN0BATENBHOCTA. BHyTpeHHee cTpoenue 3BE31. Co-
BPEMEHHBIE MTPEACTABICHUS O IPOUCXOKIAECHUHN U dBOMOIUKA COonHIA U 3BE31. DTansbl
JKU3HHU 3BE3.

Mueunsiii [1yTe — Hamia ["anaktuka. [Tonoxxenue n apuxenne Coinnia B ['anak-
TUKE. Tumbl ranakTuk. PanuoranakTukyd v kBasapbl. UEpHBIE ABIPBI B AApax rajak-
THUK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa006ia. PasOeranme rajmakTuk.
Teopus bonbsmoro B3pbeiBa. PemkToBOE H3MydeHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.



Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

HaGnronenust 3B€3qHOr0 HeOa HEBOOPY)KEHHBIM TIJIa30M C HCIIOJIb30BAHUEM
KOMITBIOTEPHBIX MPWIOKEHUHN JIJISl ONpeAeNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE c03Be31Ms CEeBEpHOro MOJIyIIapHs U IPKHUE 3BE3MbI.

Hab6nronenus B Teneckon JIyHbI, MIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTUICHH.

DU3NYeCKU NPAKTUKYM.

Cnoco0bl n3mepeHust GU3NYECKUX BEIUYHUH C MCHOJb30BAHUEM aHAJIOIOBBIX U
U(GPOBBIX U3MEPUTETHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM. AO-
COJIFOTHBIE W OTHOCHUTEJBHBIE IOrPEIIHOCTH HW3MEpPEHUN (U3UUYECKUX BEIUYHMH.
OneHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHNE KOCBEHHBIX HM3MEPEHUH, MCCIIEIOBAHWN 3aBUCUMOCTEH (u3mie-
CKHUX BEJIMYMH, IPOBEPKA MPEUIOKEHHBIX TUIIOTE3 (BBIOOP M3 padoOT, ONMHMCAHHBIX B
TEMaTUYECKUX pa3fenax «YUeHHYECKH HKCIEpUMEHT, J1abopaTopHble padoThI,
MPAKTUKYM»).

O06o0maroniee MOBTOPEHUeE.

O0o001eHrne U cucTeMaTH3alusl COIEpP)KaHUs paslieloB Kypca «MexaHuKay,
«MonekynsipHas ¢pu3MKa U TEPMOAMHAMUKA», «IJIEKTpoauHaMukay, «Konedanus u
BOJIHBID», «OCHOBBI CHEIUATBHON TEOPUH OTHOCUTEIBHOCTHY, «KBaHTOBas (usmkay,
«JIEMEHTBI aCTPOHOMMHU U aCTPOPUBUKID.

Ponb ¢pu3nku u acTpOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTHUECKOU, COIIUATIBbHOM
U 3THYECKOU cepax AesTEIbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKU M aCTPOHOMUU
B COBPEMEHHOM HAY4YHOW KapTHUHE MHPA, 3HAYCHUE OMNMUCATEIBHOW, CHCTEMATU3U-
pyro1iei, OObACHUTENBHON U TPOTHOCTHYECKOW (PYHKIMH (PU3UUECKON TEOPHUH, POIb
¢dusndeckoil Teopun B GOpPMHUPOBAHUU MPEACTABICHUMN O (DU3NUECKOIN KapTUHE MUPA,
MECTO (PU3MYECKOW KAPTUHBI MHpa B OOLIEM psAy COBPEMEHHBIX E€CTECTBEHHO-
Hay4HBIX MPEJCTABICHUI O IPUPOJIE.

MeknpeaMeTHbIE CBA3H.

Nzyuenue kypca ¢pusuku yriyOonéHHOro ypoBHs B 11 Kiacce oCylIeCTBIISIETCS C
y4€TOM COJEpKATEeJIbHbIX MEXIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH, OHOJIO-
YU, XUMUHU, TeOrpaQuu ¥ TEXHOJIOTHH.

Meosicnpeomemnule nonamus, C6A3AHHbIE C UYUEHUEM MEMO0008 HAYUHO20
nO3HAHUA: SBJICHUE, HAYUHBIN (akT, runotes3a, puznyeckas BEJIUUYMHA, 3aKOH, TEO-
pusi, HaOMIOAEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIb, U3MEPEHHE, MOIPEIIHO-
CTH U3MEpPEHUH, U3MepUTENbHbIE TPUOOPHL, IU(DpoBas 1adopaTopus.

Mamemamuka: pelieHue cUCTeMbl ypaBHeHUH. TpuroHomerpuyeckue QpyHK-
LIUHA: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIE-
CTBO. BEKTOpBI M X MPOEKIMHU HA OCU KOOPAMHAT, CIOkKEHNE BEKTOPOB. [IponsBoa-
Hble 3JIeMEHTapHbIX (yHKUUU. [Ipu3Haku mogoOus TPEYroJbHUKOB, OMpEeIeHHUE
TJIOMIA M TUIOCKHX (hUryp u o0bEMa Ted.

Buonozua: snextpuueckue sSBICHUS B KMBOW MpHpoje, KoyeOaTelbHbIe JBU-
KEHUS B JKUBOW NPHUPOJAE, HKOJIOTMUYECKUE PUCKHU NPU MPOU3BOJCTBE IEKTPOIHEP-



TUH, JICKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOLIEH Cpelbl, YJIbTpa3ByKOBas JHar-
HOCTHKA B MEJIMLIUHE, ONITUYECKUE SBJICHUS B dKUBOW MPUPOJE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TEeJI, MEXaHU3MbI 00pa30BaHUs KPUCTATUNIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHaAJIN3.

TI'eocpagpua: marauTHbIC TIOMIIOCA 3€MIIH, 3aJI€KH MAarHUTHBIX Py, POTOChEMKA
3eMHOM MTOBEPXHOCTH, ceiicMorpad.

Texnonocusn: NTPUMEHEHHUE TOCTOSTHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB, 3JIEK-
TpoABUraTenab SIkoOu, reHepaTop MEPEeMEHHOTO TOKA, WHAYKIIMOHHAS Me4b, JIMHUU
ANEKTponepeaay, dJIEKTPOABUTATENb, Paaap, PaAuONPUEMHUK, TEIEBU30p, AHTEHHA,
tenedon, CBY-nieus, ynpTpa3ByKoBas JUArHOCTHKA B TEXHUKE, MPOCKIIMOHHBIN arl-
rapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAs OaTapes, CITyTHUKOBBIC MPUEMHUKH, SACPHAS
JSHEPreTUKA U YKOJOTHUYECKUE ACTIEKTHI €€ pa3BUTHA.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3y/abTaThl OCBOCHUS y4eOHOTo npeaMera «DPU3nKay JOJIKHBI
OTpa)xkaTh TOTOBHOCTh U CHOCOOHOCTH OOYYarolUMXCsi pyKOBOACTBOBAThCSA CHOPMHU-
POBAaHHOM BHYTPECHHEW NO3MIMENW JUYHOCTH, CUCTEMOM LEHHOCTHBIX OpPHUEHTALHM,
MMO3UTHUBHBIX BHYTPEHHUX YOEXKIICHUM, COOTBETCTBYIOIINUX TPAIUITMOHHBIM I[€HHO-
CTSIM POCCHUICKOTO OOIIECTBa, pACIIMPEHUE KUZHEHHOTO OIBITA U OIBITA IEATEIBHO-
CTH B MPOIIECCE peaN3alliid OCHOBHBIX HaNpaBlICHUI BOCHHUTATEIHHOW AEATEIHHO-
CTH, B TOM YHUCJIC B YaCTH:
rPaKJAaHCKOT0 BOCIIUTAHMS
c(hOpPMHUPOBAHHOCTD TPAXKIAHCKON MO3UIIMKA O0YYaIOIIETOCsl KaK aKTUBHOTO U OTBET-
CTBEHHOTO WIEHA POCCUICKOT0 O0IIECTBA;

MPUHATHE TPATUIMOHHBIX OOIICYEIOBEYECKUX TYMAHUCTUYECKUX M JIEMOKpaTHye-
CKMX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIHHOCTh B MHTEpECaX I'PaKAaHCKOTO OO0IIecT-
Ba, y4aCTBOBATh B CaMOYIIPaBJICHUU B 00pa30BaTEIbHON OpraHu3aIni;

yMEHHUE B3aUMOJICHCTBOBATh C COI[MATBHBIMU WHCTUTYTaMH B COOTBETCTBHUHU C UX
GYHKUMSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM J1€ATEIbHOCTH.

NATPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNCKON IPAKIAHCKOW MAEHTUYHOCTH, TATPUOTU3MA;
IIEHHOCTHOE OTHOIIICHUE K TOCYAapCTBEHHBIM CMBOJIAM, JOCTHKEHUSM POCCHUCKUX
Y4EHBIX B 00JaCTH (PU3UKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIICHUBATh CHTYAIlUIO W MPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTH-
PYsICh Ha MOpaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIE€ B ICATCILHOCTH
YY€HOT0;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.

ICTETHYECKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIOUYas ICTETHKY HAy4HOrO TBOPUYECTBA, MPU-
cymiero (u3n4ecKo HayKe.

TPY/0BOT0 BOCIIMTAHMSI:

WHTEpEC K pasNUYHbIM cdepaM MpodeccCHOHANBHON NeITeTbHOCTH, B TOM YHUCTE
CBSI3aHHBIM C (DU3MKON U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyIy-
et npodeccun U peain30BbIBaTH COOCTBEHHBIE KU3HECHHBIE TUTAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K 00pPa30BaHUIO U CaMO0OOPa30BaHUIO B 001acTH (HU3UKU
Ha TIPOTSHKEHUN BCEH KU3HH.

IKOJOTHYECKOT0 BOCTIMTAHMS:



c(OPMUPOBAHHOCTH IKOJIOTMUYECKOM KyJIbTYpbl, OCO3HAHHUE TI00aJbHOTO XapaKkTepa
HKOJIOTMYECKUX MPOOIIEM;

IUTAaHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUI B OKPYKAIOIIEH Cpesie Ha OCHOBE 3HAHUS
L[eJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacUIMpPEHHUE OMNbITAa JIEATEIBHOCTH SKOJOTMYECKOM HANpaBIEHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAHUM 10 (PU3UKE.

LHEHHOCTH HAYYHOI0 MO3HAHHUSA:

c()OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUs (PU3NUECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAy4YHOW JESTEeNbHOCTH, TOTOBHOCTh B IPOLECCE HU3YUYEHUS
(U3HUKHN OCYIIECTBIISATH MPOCKTHYIO U UCCIIEIOBATENBCKYIO I€ATEIbHOCTD UHANBHULY-
aJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3naBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble JJornuyeckue AeMCTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh M aKTyaJIU3UPOBaTh IMPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEAETATH LETU ACATEIBbHOCTH, 33J1aBaTh MapaMeTPbl U KPUTEPUU UX IOCTUKECHHUS;
BBIABJISIT 3aKOHOMEPHOCTH W TIPOTHBOPEUUS] B PACCMATPUBAEMBIX (PU3UUECKUX
SIBJICHUSIX

pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJEeMbI ¢ YYETOM aHallM3a MUMEIOIIHUXCS MaTepH-
aJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B AEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM,
OLICHUBATh PUCKH MOCJIEACTBUIN AEATEIBHOCTH;

KOOPAUHUPOBATH M BBIMOJHATH Pa0OTy B YCJIOBHUSIX PEAIbHOTO, BUPTYAJIHHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIICHHUE TIPH PEIICHUH )KU3HCHHBIX TTPOOJIEM.

ba3oBble nccienoBarebCKHe AeiiCTBUS:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KJIIFOYEBBIMU TOHATHUSAMH U METOoJaMH (u3uye-
CKOW HAYKHU;

BJIaJICTh HaBbIKAMHU Y4€OHO-HCCIIE0BATEIbCKON M MPOCKTHOM JEATEeIbHOCTH B 00-
JacTu (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSTEIBHOMY ITOMCKY METO-
JIOB peIIeHHS 3ana4 (HU3UUECKOTo COACpKaHUs, TPUMEHCHHIO Pa3IUYHBIX METOIOB
MMO3HAHUS,

BJIAJIETh BUJIAMU JIESATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUSI, €10 UHTEPIIPETALINH,
peoOpa3oBaHUIO0 U MPUMEHEHUIO B PA3JIMUHBIX YYCOHBIX CUTYaIUsX, B TOM YHCIIC
MIPU CO3/IaHUM YUEOHBIX MPOEKTOB B 001acTH (PU3UKH;

BBISIBJIATh MPUYMHHO-CJIECJCTBEHHBIE CBSI3M M aKTyallU3WpPOBATh 3aJ]1a4y, BBIJIBUTATH
TUIIOTE3y €€ PELICHMS], HAXOAUTh APTYMEHTHI JJIsl JOKA3aTeJIbCTBA CBOUX yTBEpKJIE-
HWH, 3a]1aBaTh TApAMETPbl U KPUTEPUH PELICHUS;



aHAJIM3UPOBATh IOJYYEHHBIE B XOAE PEUICHUS 3aJaud Pe3yJbTaThl, KPUTHUYECKH
OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSX;
CTaBUTb U (OPMYJIUPOBATh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEILHON AESTENIBHOCTH,
B TOM YHCJIEe IPU U3YYCHUH (DU3BHKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh NEPEHOCUTHh 3HAHUSA MO (PU3MKE B MPAKTHUECKYIO O0JIaCTh KU3HEICATEIbHO-
CTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTEM;

BBIJIBUTaTh HOBBIE UJIEH, PEIaraTb OPUTrMHAIbHBIEC MOAXObI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PEILICHUS.

Pabora ¢ unpopmanmeii:

BJA/IETh HaBbIKAMM IOJIy4Y€HUs MHPOpMALUU (PU3MUECKOTO COAEpKAHUS U3 MCTOY-
HUKOB Pa3HbIX THUIIOB, CAMOCTOSITENIBHO OCYIIECTBIIATH ITOUCK, aHAJIN3, CUCTEMAaTH3a-
MO0 U UHTEPIPETALMIO HH()OPMALUHU PA3IHYHBIX BUIOB U (DOPM MPECTaBICHUS;
OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUH;

HCIIOJIb30BaTh CPEJCTBA MH(OPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH B
pEIIEHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a/1a4 ¢ coOtoe-
HUEM TpeOOBaHUI IPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, FMTHUEHBI, pecypcocOepe-
’KEHMsI, IPABOBBIX U 3TUYECKUX HOPM, HOPM MH(POPMAIIMOHHOM 6€3011aCHOCTH;
CO3/1aBaTh TEKCTHl (PM3MUYECKOTO COJEp’KaHUS B Pa3IMuUHbIX (opmarax c y4ETOM
Ha3HauYeHHUs] MH(OPMAIMK U LIEJIEBOM ayAUTOPUH, BBIOMpPAs ONTHUMAIbHYIO (HOpMy
MIPEICTABICHUS U BU3yaIH3aLUU.

KoMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe Y4eOHbIe 1eHCTBUS:

OCYUIECTBJIATH OOILIEHNE HA YPOKax (PU3HKHU U BO BHE-YPOUHOU ESITEIILHOCTH;
pacrno3HaBaTh MPEANOCHUTKA KOHQIUKTHBIX CUTYallMi U cMAr4aTh KOH(QINKTHI,
Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHHUS C MCIOJb30BAHUEM SI3BIKOBBIX
CPEIICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON Y MHIUBUAYaTbHOU paObOTHI;
BBIOMPATHh TEMATHKY W METOJIbl COBMECTHBIX ACHCTBUH C yUETOM OOLIUX UHTEPECOB U
BO3MOKHOCTEM Ka)A0r0 YieHa KOJIJIEKTHBA,

IIPUHUMATh L€ COBMECTHOM NESITEIIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH
NEUCTBUA MO €€ NOCTH)KEHHUIO: COCTaBIIATh IUIAH JEWCTBUM, pacnpenesiaTh pOJId C
y4€TOM MHEHHUI YYaCTHUKOB, OOCYKJIaTh PE3YJIbTAThl COBMECTHOMN pabOThI;
OLICHMBATh KAa4eCTBO CBOET0 BKJIaJa U KAXKJIOTO YYaCTHHKA KOMaHAbl B OOIIMH pe-
3yJbTaT O pa3paboTaHHBIM KPUTEPUSIM;

IpeJiaraTb HOBBIE NMPOEKTHI, OLEHUBATh MJEU C MO3ULMK HOBU3HBI, OPUTHHAJIBHO-
CTH, IPAKTUYECKOM 3HAUMMOCTH;

OCYULIECTBJISATh MO3UTUBHOE CTPATETMYECKOE MOBENECHHE B PA3JIMYHBIX CUTYyaLUsX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHULIMATUBHBIM.

PerynsiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1elCTBUA

Camoopranusanus:



CaMOCTOSTEIILHO OCYIIECTBIISITh TIO3HABATEIBHYIO IESITEIIbHOCTh B 00J1acTH (DU3UKH U
aCTPOHOMUHU, BBISBIIATH MPOOJIEMBbI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aj1a-
qu;

CaMOCTOSATENIbHO COCTaBJIATh IJIaH PEHIeHUs pacuyE€THBIX M KaueCTBEHHBIX 3ajad,
IIJIaH BBIMOJIHEHUS MPAKTUYECKOU pabOThl C YYETOM HMMEIOLIUXCS PECYPCOB, COOCT-
BEHHBIX BO3MOXHOCTEUW U MIPEAIIOYTCHHUIM;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacHuIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOUTECHHI;

JieaTh OCO3HAHHBIN BBIOOP, apTyMEHTUPOBATH €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTD
3a pelIeHHE;

OIICHUBATH IPHOOPETEHHBIN OTIBIT;

CIocOOCTBOBAaTh (DOPMHUPOBAHHUIO M TPOSBICHUIO SPYIUIIMA B 00JacTH (HU3UKH,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHUBHI B JICSITEIBHOCTH, OICHU-
BaTh COOTBETCTBUE PE3YJIBTATOB IIEIISIM;

BJIQJICTh HAaBBIKAMH TI03HABATEIHLHON pedIeKCHH KaK OCO3HAHHS COBEPIIAeMBIX
JIEUCTBUN U MBICIIUTEIBHBIX MTPOIIECCOB, UX PE3yJIbTaTOB U OCHOBAHHUI;
MCIIOJIb30BaTh MPUEMBI pedIeKCHH ISl OIEHKH CUTYyalluu, BbIOOpa BEPHOTO pellie-
HUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHHUS 110 UX CHIDKCHUIO;
MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX TIPH aHAIIN3E PE3yIbTaTOB JACSITCIHBHOCTH;
MIPUHUMATH ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U apPTYMEHTHI IPYTUX TIPH aHAIIM3€ PE3yIbTaTOB JACATEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporiecce mocTrkeHUsT TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS TIPOTPAMMBI TI0 (pU3H-
K€ JIJI YPOBHS CpeHEro o0Iero oopa3oBaHusl y 00y4arolIMXCsi COBEPIICHCTBYETCS
OMOITMOHAIBHBIN MHTEIIEKT, TIPEANOIATrafoi cOpMUPOBAHHOCTH:

CaMOCO3HaHUsI, BKJIIOYAIOIIET0 CHOCOOHOCTh MOHMMAaTh CBOE IMOIMOHAILHOE CO-
CTOSIHUE, BUJICTh HAMPABIICHUS PA3BUTHSI COOCTBEHHON AMOIIMOHANILHOM Chephl, ObITH
YBEpPEHHBIM B ceOe;

CaMOPETYJIMPOBAHUS, BKJIIOYAIONIETO CAMOKOHTPOJb, YMEHUE MPUHUMATH OTBETCT-
BEHHOCTH 3a CBOE TOBEJCHUE, CIIOCOOHOCTh aanTHPOBATHCS K SMOIMOHATBHBIM W3-
MEHEHHUSIM | MPOSBIISATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHUE K JTOCTHKEHHUIO IIEIH U YCIIeXYy,
ONTUMH3M, WHHUIIMATUBHOCTH, YMEHUE NIEHCTBOBATh, UCXOJS M3 CBOMX BO3MOXKHO-
CTEH;

AMIIATUH, BKIIFOYAIOIIECH CTIOCOOHOCTh MOHUMATh SMOITMOHAIBHOE COCTOSIHUE JIPYTHUX,
YYHUTBIBATh €r0 TIPH OCYIICCTBICHUN OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO M COIIC-
PEKUBAHUIO,

COIMAJIBHBIX HABBIKOB, BKIIFOYAIOIIMX CIOCOOHOCTh BBICTPAWBATh OTHOIICHHUS C
JIPYTUMU JTIFOABMH, 3a00TUTHCS, MPOSBIISATH HHTEPEC U pa3perniaTh KOHMIUKTHI.



ITPEIMETHBIE PE3VJIbTATDBI

K xoniy o0yuenusi B 10 knacce npenMeTHbIE pe3yabTaThl Ha YIIIyOJIEHHOM YpOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

NOHUMAaTh pPOJib (U3UKK B SKOHOMHUYECKOM, TEXHOJIOTMUECKOW, 3KOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOM cepax ACSITENbHOCTH YEOBEKa, POJib M MECTO (PU3UKH B
COBPEMEHHOW HAy4YHOW KApTWHE MHpPA, 3HAYEHUE OINHCATENBHOM, CUCTEMATU3UPYIO-
e, OObSICHUTETLHON M MPOTHOCTHYECKON (QyHKUMN (pu3mueckoit Teopun — Mexa-
HUKH, MOJIEKYJIIPHOU (DM3HUKU U TEPMOIMHAMUKH, POIb PU3NIECKON Teopuu B (op-
MUPOBaHUU NPEJICTABICHUN 0 PU3NYECKON KapTUHE MUPA;

pasnuyaTh yCIOBUSI MPUMEHUMOCTH Mojelield (GU3HUEeCKUX TeJl U MPOIECcCOB (sBIe-
HUM): MHEpLMaJbHAsl CHCTeMa OTCUYETa, aOCONIOTHO TBEPIOE TENO, MaTepUasibHas
TOYKA, PABHOYCKOPEHHOE JIBUKEHHE, CBOOOIHOE NaJieHHUEe, aOCOJIIOTHO yIpyras Je-
dbopmariusi, abCOJIIOTHO yMpyroe U aOCOIIOTHO HEYIPYroe CTOJKHOBEHHS, MOICIH
ra3a, >KHJIKOCTH U TBEPAOro (KpUCTAJUIMYECKOT0) Teja, UJCadbHbIM ra3, TOUECUHBIH
3apsil, OJHOPOJHOE DIIEKTPUUYECKOE TOJIE;

paziuyuath yciaoBUs (TpaHUIlbl, 00JIACTH) NPUMEHUMOCTH (UBUYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMH XapakTep (pyHAaMEHTaIbHBIX 3aKOHOB U OTPaHMYEHHOCTb HC-
IIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHATh MEXAaHUYECKHE IMPOLECCHl U SBJICHUS, UCIOJb3Ys OC-
HOBHBIE TTOJIOKEHUSI M 3aKOHbI MEXaHUKH (OTHOCUTEIBbHOCTh MEXaHUUECKOIO JIBUKE-
HUA, POpMYJIbI KHHEMATUKHA PAaBHOYCKOPEHHOIO JBM)KEHUs, IpeoOpa3oBanus [ anu-
Jest sl CKOPOCTH U MepeMelleHus, 3aKoHbl HbloTOHA, TPUHIIMI OTHOCUTEIBHOCTH
["anunes, 3aK0OH BCEMUPHOTO TATOTEHUS], 3aKOHbI COXPAHEHUS MUMIYJbCa U MEXAHU-
YECKOM PHEpPruM, CBsI3b PabOThI CUIIbI C UBMEHEHHUEM MEXaHUYECKOW IHEPruu, YCJo-
BUSI paBHOBECHS TBEPJOTO T€JA), IPU 3TOM HCIOJIb30BaTh MATEMAaTUYECKOE BbhIpaXKe-
HUE 3aKOHOB, YKa3bIBaTh yCIOBUS MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: IpeoOpa3o-
BaHui ['anunes, BTOpOro u TpeTrhero 3akOHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS WM-
IIyJIbCA U MEXAHUYECKOM YHEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHHUS;

aHAJIM3UPOBATh U OOBSCHATH TEIJIOBBIE MPOLECCHl U SBJICHUS, UCIOIb3YysI OCHOBHBIE
nosnioxeHuss MKT u 3akoHBI MOJIEKyJISIpHOM (PU3UKU U TEPMOJUHAMUKH (CBSI3b J1aB-
JICHUS UJICAUIBHOTO I'a3a CO CPeAHEN KUHETUYECKON SHEPTUEN TEIJIOBOTO ABUXKEHUS U
KOHIIEHTPAIMEN €r0 MOJIEKYJI, CBSI3b TEMIIEPATYPhl BEUIECTBA CO CPEIHEW KMHETHUYE-
CKOW DHEpruel TEIUIOBOrO IBUKEHUS €r0 YaCTHUL, CBSI3b TAaBJIICHUS UIECAJIBHOIO rasa C
KOHILICHTpPAIlMEW MOJIEKYJI M €ro TEeMIIEpaTypod, ypaBHeHHE MeHaeneeBa—
Knanelipona, nepBblii 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUsI SHEPTrUU B TEILJIO-
BBIX IIpolleccax), MPU 3TOM MCIOJIb30BaTh MATEMaTHUYE€CKOE BBIPAKEHHE 3aKOHOB,
YKa3bIBaTh YCJIOBUS MPUMEHUMOCTH ypaBHeHUs MeHeneeBa—Knanelipona;
aHAJIM3UPOBATh U OOBSACHATH DJIEKTPUUECKHUE SIBJICHMSI, HCIOIb3ys] OCHOBHBIE MOJIO-
’KEHUS U 3aKOHBI JIEKTPOJIMHAMHUKH (3aKOH COXPaHEHUS 3JIEKTPUYECKOTo 3apsa, 3a-
koH KynoHa, MOTEHUMAaIbHOCTh 3JIEKTPOCTATUYECKOTO MOJIA, MPUHUUII CYNEepPIIO3u-



AU BJEKTPUUYECKUX TMOJIEH, MPHU 3TOM YKa3blBas YCIOBUSI NMPUMEHUMOCTH 3aKOHa
Kynona, a Takke NpakTUYECKU BaKHBIE COOTHOLICHMS: 3aKOHbI Oma s y4yacTka
Henu W JJIs 3aMKHYTOM SJICKTPUYECKOM 1enu, 3akoH JDxoynga—JleHua, mpaBuiia
Kupxroda, 3akonsr @apajes 11 3JIeKTPOJIn3a);

OTIMCHIBATh (PU3UYECKUE TPOLIECCHI U SIBJIICHUS, UCIIOIb3YS BEIMYMHBI: TIepEMEIICHUE,
CKOpPOCTb, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TE€JI, CHJId, MOMEHT CHJIbI, IaBJICHNUE,
MOTEHIMAJIbHASL PHEPTUs, KUHETUYECKasi PHEPrusi, MEXaHUuecKas SHEprusi, padota
CHUJIbI, LICHTPOCTPEMHUTEIBHOE YCKOPEHHE, CHIIA TSXKECTH, CUJIa YIIPYTOCTH, CUJla Tpe-
HUS, MOIITHOCTb, SHEPTHUS B3aUMOJICHCTBHS Tela ¢ 3eMiIEH BOMM3HU €€ TTOBEPXHOCTH,
SHEPTUS YNpyrou nedopmariuu Mpy>KUHbBI, KOJTUIECTBO TETUIOTHI, a0CONMIOTHAS TEM-
neparypa Tena, paboTra B TEPMOJMHAMUKE, BHYTPEHHSISI SHEPTUSI UE€ATBbHOTO OJIHO-
aTOMHOTO Ta3a, paboTa MaealbHOIO ra3a, OTHOCUTEIbHAS BJIAXKHOCTH Bo3ayxa, KII/]
UJICAJIBHOTO TEIJIOBOIO JBUTATENS; AJIEKTPUUECKOE T0JI€, HAPS)KEHHOCTh JICKTPU-
YECKOTO IMOJIs, HANPsKEHHOCTh MOJS TOYEYHOTO 3apsija MWW 3apssKeHHOIO Iapa B
BaKyyM€ U B JIMDJICKTPUKE, MOTEHIHAT 3JIEKTPOCTATUUECKOTO TOJIs, pa3HOCTh MOTEH-
[IMAJIOB, JIEKTPOJBIKYIIAsl CHJIa, CHJla TOKA, HAIpPSKEHUE, MOIIHOCTh TOKa, JJICK-
TpUUYECKass EMKOCTh IUIOCKOTO KOHJEHCATOpa, CONPOTUBJICHHUE y4dacTKa IENU C MO-
CJIEIOBATENBHBIM U MapajuICIbHBIM COEAUHEHUEM PE3UCTOPOB, SHEPTHUS AIICKTPUYE-
CKOTO MOJIsI KOHJEHCATOPA;

OOBSICHATh OCOOEHHOCTU MPOTEKaHUsI (PU3UUYECKUX SIBICHUN: MEXaHUUYECKOE JIBUMKE-
HUE, TEIJIOBOE JBIKCHHE YACTHUIl BEIIECTBA, TEIUIOBOE PABHOBECHE, OPOYHOBCKOE
nBIKeHUe, nuddy3us, ucnapeHue, KAMeHNe U KOHJICHCAIus, TUTaBJICHUE U KPUCTaI-
J3alMs, HAIMPaBJICHHOCTh TEIUIONEpPEAayu, JJICKTPU3ALMS TeJ, IKBUIIOTCHIUAIb-
HOCTh TOBEPXHOCTH 3apsHKEHHOTO MTPOBOIHUKA;

MIPOBOAUTH UCCIASIOBAHUE 3aBUCHMOCTH OJIHOW (PHM3UUECKON BEIMYMHBI OT APYTOH C
HCIIOJB30BAaHUEM MNPSIMBIX U3MEPEHUH, TP 3TOM KOHCTPYUPOBATh YCTAHOBKY, (hUK-
CUPOBATh PE3YyJbTAThl MOJTYYEHHON 3aBUCUMOCTH (PM3UYECKUX BEJIIMUUH B BUJIE Tpa-
(buKoB ¢ yd€ToM aOCOJIOTHBIX MOTPEUIHOCTEN W3MEpPEHUM, JenaTh BBIBOJILI MO pe-
3yJIbTaTaM UCCIIECIOBAHUS;

MPOBOAUTL KOCBEHHBIC M3MEPEHUs] (PU3NUECKUX BEIUYUH, MPU ATOM BBIOUpATH OII-
TUMaJIbHBIN METOJ U3MEPEHHUsI, OLICHUBATh a0COIIOTHBIC U OTHOCHUTEIbHBIC TTOTPEIIl-
HOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEAIOKESHHON TUMOTE3bl: MJIAHUPOBATH JKCIIEPU-
MEHT, COOMpaTh IKCIICPUMEHTAJIBLHYIO YCTAaHOBKY, aHAIM3UPOBATH IMOJYyUYCHHBIC pe-
3yJIbTaThl U JEJaTh BBIBOJ O CTATyCE MPEAJIOKEHHON TUIIOTE3bI;

cobJiroaTh MpaBmiia 0€30MacHOr0 TpyJa MPHU MPOBEICHUHN UCCIICIOBAHUI B paMKax
y4eOHOTO IKCIEPUMEHTA, MPAKTUKYMa U Y4eOHO-UCCIIEA0BATEIBCKOM U MPOCKTHOM
NEATEIbHOCTU C MCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOHUCTB M J1aOOPaTOPHOTO
000pyI0BaHUS;

pemaTh pacu€THbIE 3a/1a4d C SBHO 3aJaHHOW M HESBHO 3aJ]laHHOM (HU3NIECKON MOoje-
JBI0: Ha OCHOBAHHWM aHAlIM3a yCIIOBUS OOOCHOBBIBATH BHIOOP (pU3MUECKOW MOJENH,
OTBEYAOIICH TPeOOBAaHUAM 3a]]a4H, MPUMEHSITH (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U MOCTyNaThl (PU3MYECKUX TEOPUH TMPHU HCIOJIH30BAHUM MATEMAaTHUUYECKHUX METO0B



peuieHus 3a7a4, IPOBOJUTh PACUEThl HA OCHOBAHUM MUMEIOIIUXCS TaHHBIX, aHATU3U-
pOBaTh PE3YIbTAThl U KOPPEKTHUPOBATH METO/IBI PEIICHUS C YYETOM IOJIYYEHHBIX pe-
3yJIbTaTOB;

pemiaTh Ka4eCTBEHHbIE 3aJjauM, TPEOYIOIUe NMPUMEHEHUs 3HAaHUN U3 pa3HbIX pasjie-
JIOB Kypca (PU3MKH, a TAK)KEe UHTETPALIMK 3HAHUN U3 IPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPauMBATh JIOTUYECKYIO LENOYKY PACCYXIEHUW C ONOPOU Ha
M3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYECKUE SIBIICHHUS;

HCIIOJI30BaTh TEOPETUUECKUE 3HAHUS I OOBSCHEHNS OCHOBHBIX MPUHIMUIIOB pado-
Thl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB M TEXHOJOTMYECKUX IPO-
LIECCOB;

NPUBOJUTH IPUMEPHI BKJIa/Ia POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BU-
THE HAyKH, B OOBSCHEHUE MPOIECCOB OKPYXKAIOIIETO MHUPA, B PAa3BUTHE TEXHUKU U
TEXHOJIOTHUH;

aHAJIU3UPOBAaTh U OLIEHHBATh MOCIEACTBUSA OBITOBOW M MPOU3BOACTBEHHOM NESTENb-
HOCTH YE€JIOBEKA, CBSI3aHHOW € (PU3MYECKMMHU MpOIECCaMU, C MO3UIUN HKOJIOruYe-
CKOM 0€30MacCHOCTH, MPEACTABICHUI O pallMOHAIIBHOM IPHUPOAOIOIb30BAHNH, a TaK-
K€ pasyMHOM HCIIOJIb30BAaHUU JOCTHKEHUN HAYKW M TEXHOJIOTMH N7l JAJIbHEUIEro
pa3BUTHUS YEIOBEYECKOTO OOIIECTBA;

IPUMEHSTh pa3IM4HbIe CIOCOObI PadOThI ¢ MH(pOopMaLuer (U3NUECKOro CoAepKaHUS
C HCMOJb30BAaHUEM COBPEMEHHBIX HH()POPMAIIMOHHBIX TEXHOJIOTWHA, IPU 3TOM HC-
M10JIb30BAaTh COBPEMEHHbIE NH(POPMAILIMOHHBIE TEXHOJIOTUH ISl IOUCKA, TEpepadOTKU
Y TIPEeNbABICHUS YYeOHON U HAyYHO-TIOMYJISIPHOUM MH(OpPMALUK, CTPYKTYPUPOBAHHUS
Y MHTEpIIpeTauuy MHPOPMALIMH, MTOJIYYEHHOW U3 Pa3Iu4HbIX UCTOYHUKOB, KPUTHYE-
CKM aHAJIM3UPOBATh MOIYyYaeMy0 HH(GOPMALIMIO U OLIEHUBATh €€ TOCTOBEPHOCTh KakK
Ha OCHOBE MMEIOUIUXCS 3HAHUM, TaK M HA OCHOBE aHAJIM3a UCTOYHUKA HH(OpMALUY;
MPOSIBJISITh OPraHU3alMOHHBIE W TO3HABATEJIbHBIE YMEHUSI CaMOCTOSTENIBHOIO MpH-
OOpeTeHHsT HOBBIX 3HAHMMW B IMPOLECCE BBINOJIHEHUS MPOEKTHBIX U y4deOHO-
HCCIIEIOBATENbCKUX padoT;

paboTaTh B IpylIe C WUCHOJHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIEH, TUIAHUPOBAThH
paboTy TpyMMbl, palMOHAIBHO pacHpeleNsaTh AEATEIbHOCTh B HECTaHJAPTHBIX CH-
Tyalusix, aJIcKBaTHO OLIEHUBATh BKJIAJ KaXXIOT0 M3 YYACTHUKOB IPYIIbl B PEIICHUE
paccMaTpuBaeMou MPoOJIeMBbI;

MPOSIBJISITH MOTUBALIMIO K Oyayliel MpopecCHOHAIBHON NeATEIbHOCTH O CHelHalb-
HOCTSIM (DU3UKO-TEXHUYECKOTO MPOQHIIS.

K koHiy obyuyenus B 11 knacce npeiMeTHbIE PE3yJIbTAaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:

MMOHUMATh POJIb (PU3UKU B DKOHOMHUYECKOU, TEXHOJIOTHUECKOM, COIMATbHON U ATHYE-
CKOM cdepax nesTeIbHOCTH YEJIOBEKa, pOJib U MECTO (PM3UKU B COBPEMEHHOW Hayd-
HOI KapTHHE MHpa, pOJib ACTPOHOMHH B MPAKTUYECKOW AESATEIBHOCTH YEJIOBEKa U
JanbHENIIeM HayYHO-TEXHUYECKOM Pa3BUTHH, 3HAUEHHUE OMHUCATENIbHOM, CUCTeMaTH-
3UpYIOLIEH, OObSICHUTENIBHOW M MPOTHOCTUYECKON (PYHKIMI (PU3NUYECKON Teopuu —
ANEKTPOJUHAMUKH, CIEIHAIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW (PU3UKH,



poiib pusmueckor Teopur B (HOPMUPOBAHUH MPEICTABICHUM O (PU3NYECKON KapTHHE
MHUpa, MECTO (PU3NYECKON KapTHUHBI MUpPA B 00ILEM Py COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MIPEJACTABICHHUI O IPUPOJIE;

pasznuyaTh yCIOBUSI MPUMEHUMOCTH Mojelield (GU3HUYEeCKUX Ted U MPOIECCOB (sBIie-
HUM): OJJHOPOJHOE IEKTPUUYECKOE U OJHOPOJIHOE MAarHUTHOE TOJIs, TAPMOHUYECKUE
KoJIeOaHUsI, MATEMaTUYECKUM MaITHUK, UJIC€ATbHBIA IPY>KUHHBIM MaSTHUK, TAPMOHHU-
YeCKUE BOJHBI, UCANbHBIN KOJeOaTeNbHbI KOHTYpP, TOHKas JTUH3a, MOJEIeH aToma,
aTOMHOTO sJIpa ¥ KBAaHTOBOW MOJIEJIN CBETA,

pa3ianyaTh yCIOBUs (TpaHMIBI, O0JAcTH) MPUMEHHUMOCTH (PU3UYECKHX 3aKOHOB,
NOHUMAaTh BCEOOIIMI XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB U OTPAHMYEHHOCTH HC-
MOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBACHSITH AJIECKTPOMATHUTHBIE MPOIECCHl U SIBJICHUS, HUCIOJIb3YS
OCHOBHBIE TMOJIOKEHUS W 3aKOHBI AIEKTPOAUHAMUKYU U CIIEHUAIBHOW TEOPUH OTHOCH-
TEJILHOCTU (3aKOH COXPaHEHMsI SJIEKTPUUECKOro 3apsijia, cujia Ammnepa, cuna Jlopen-
114, 3aKOH DJIEKTPOMAarHMTHOM MHAYKIMH, npasBuio Jlenna, cesa3p D/]C camonHayk-
LU B BJIEMEHTE JJIEKTPUUECKOMN LIENN CO CKOPOCTHI0 U3MEHEHHUs CHIIBI TOKA, MOCTY-
JIaThI CHIENUAILHONW TEOPUU OTHOCUTEILHOCTH DUHINTEITHA);

aHAJIU3UPOBAaTh U OOBSCHATH KBAHTOBBIE MPOLECCHl U SIBJIEHUS, UCIOJIb3YS MOJIOXKE-
HUS KBaHTOBOM (pu3uku (ypaBHeHHe DWHIITEHA 7151 hoToddhPeKTa, mepBblii U BTO-
poit moctynatel bopa, mpuHIUI COOTHOIIEHUs HeompenaenéHHocte [eiizenOepra,
3aKOHBI COXPAHEHHUs 3apsJ0BOTO U MAaCCOBOI'O YUCE U SHEPTUU B SIICPHBIX PEAKIIU-
X, 3aKOH PaJIMOAKTUBHOTO pacmaia);

ONMUCHIBATh (DU3UYECKUE MPOIECCHl W SIBJICHUS, UCIOJb3YS BEJIMYMHBI: HANPSKEH-
HOCTb 3JIEKTPUYECKOTO MOJISA, MOTEHIUAT JIEKTPOCTATUYECKOTO TOJISI, PA3HOCTh MO-
TEHIIMAJIOB, JICKTPOJABUXKYIIAS CUJIA, UHIYKIIUS MAarHUTHOTO TOJISl, MAarHUTHBINA MO-
TOK, cujia AMIepa, UHIYKTUBHOCTb, JIEKTPOABIAKYILA CUJIa CAMOUHAYKIIMH, SHEP-
Ul MAarHUTHOTO TIOJISI TIPOBOJHHUKA C TOKOM, PEJISITABUCTCKUNM HMITYJIbC, TMOJIHAs
SHEPrusi, SHEPTUs MOKOsI CBOOOJHOIN YaCTHUIIbl, SHEPTUS U UMIYJIbC (OTOHA, MacCo-
BO€ YHUCJIO U 3apsi] apa, SHEPTUs CBS3M Spa;

OOBSACHATH OCOOCHHOCTH TMPOTEKaHUA (UUYECKUX SBJICHUMA: DJICKTPOMArHUTHAS
WHIYKIMS, CAMOUHAYKIIUS, PE30HAHC, UHTep(epeHus BOJH, AUQPPAKIU, IUCIIEp-
cusl, TIOJJHOE BHYTpPEHHEe oTpaxkeHue, ¢orolanexkrpuueckuil 3¢pdext (pororddexr),
anbQa- u 6eTa-pacnasl saep, raMmma-u3iaydeHue aaep, Gu3niecKue IpPUHIMIbI CIIEeK-
TPaJbHOTO aHAJIM3a U padOTHI J1a3epa;

ONpeaeNsaTh HAPABJICHUE MHIYKIUA MAarHUTHOTO MOJIsi MPOBOJIHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl JIopenna;

CTPOUTH U300pakeHHe, CO3JaBaeMOE IIIOCKUM 3€pKajioM, TOHKOM JIMH30M, U paccuu-
TBIBATh €TI0 XapaKTePUCTHUKHY;

MIPUMEHSTh OCHOBOIIOJATalolMe aCTPOHOMUYECKUE MOHATHS, TEOPUU U 3aKOHBI ISt
aHanu3a U 00bSICHEHUS] PU3NYECKHUX MPOLECCOB, MPOUCXOAAIINX B 3BE31aX, B 3BE3/I-
HBIX CHUCTEMax, B MEXraJaKTUYeCKOW cpene; NBUKEHUS HEOECHBIX Tell, DBOJIOLMU
3B€31 U Beenennoi;



MPOBOANTH UCCIIEIOBAHME 3aBUCUMOCTEHM (PM3MUECKUX BEIUYMH C HCIOJIb30BaHHEM
OpSMBIX U3MEPEHUH, IPU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCUPOBATh pe3yibTa-
ThI IOJIyYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIIMYUH B BUJE IpauKoB C yu€ToMm ald-
COJIIOTHBIX MOTIPEUIHOCTEN U3MEPEHUH, J1e1aTh BBIBOJBI 110 pe3ysibTaTaM HCCIe0Ba-
HUS;

IIPOBOJIUTH KOCBEHHBIE M3MEPEHUSI (PU3NYECKUX BEJIMYMH, MPU 3TOM BBIOMpATH OI-
TUMAJIbHBII METOJI U3MEPEHHUs, OLIEHUBATh A0COJIFOTHBIE U OTHOCUTEIBHBIEC MOTPEI-
HOCTHU TIPSIMBIX U KOCBEHHBIX U3MEPEHHUI;

IIPOBOJIUTH OIBITHI IO MPOBEPKE MPEMAJIOKEHHOW THIOTE3bl: TUIAHUPOBATh 3KCIEPU-
MEHT, cOOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIU3UPOBATH IOJYyYEHHBIE pe-
3yJNbTaThl U JIENaTh BBIBOJI O CTATyCE NPEIOKEHHON THIIOTE3bI;

OIIHCHIBAaTh METO/BI IOJYUYEHHUS! HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;

coOr01aTh MpaBujia 0€300acHOroO TpyAa NP MPOBEICHUU HUCCIEAOBAaHUI B paMKax
y4eOHOI0 HKCIEPUMEHTA, NMPAKTUKyMa U y4eOHO-UCCIEI0BATEIbCKON U MPOEKTHON
JESITEIbBHOCTU C HUCIOJIb30BAaHUEM HM3MEPUTEIBHBIX YCTPOWUCTB U J1aDOPAaTOPHOTO
000py10BaHUS;

pemarh pacu€THbIE 3aJJaul C SIBHO 33JJaHHOW M HESIBHO 3aJJaHHOU (U3nuecKoi Moje-
JbIO: HA OCHOBAHMUHU aHAJIW3a yCJIOBUS BBIOMPATh (U3NYECKHUE MOJIEIH, OTBEUYAIOLIHE
TpeOOBAHUAM 3a/1a4, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIAThI
($u3MYEeCKUX TEOPUIl IPHU UCIOJIB30BAHUHM MAaTEMAaTUYECKUX METO/IOB PEIICHUS 3a]1ay,
MIPOBOJIUTH PacU€Thl HA OCHOBAaHUU UMEIOLIUXCS JAHHBIX, AHAIM3UPOBATH PE3YJIbTa-
Thl U KOPPEKTUPOBATH METO/IbI PEILIEHUS C YYETOM MOJYYEHHBIX PE3YJIbTATOB;
pemaTh Ka4eCTBEHHbIE 3a7jauM, TPEOYIOINe NPUMEHEHHS 3HAaHUW W3 pa3HbIX pas3ze-
JIOB Kypca (PM3UKH, a TAK)KE€ UHTErpalui 3HaHUI U3 IPYruX MpeIMEeTOB €CTECTBEHHO-
Hay4HOI'O IIMKJA: BBICTPaMBAaTh JIOTHYECKYIO LENOYKY PACCYX IACHUI C ONOpPOM Ha
M3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBJICHMUS;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 1)1 OOBSICHEHHUS] OCHOBHBIX MPUHIUIIOB pado-
Thl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOWCTB M TEXHOJOTMYECKUX MPO-
L[ECCOB;

MPUBOAUTH IPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BU-
THUE HayKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHUH;

aHAJIM3UPOBATh U OLEHUBAThH MOCJIEACTBUS OBITOBOM U MPOU3BOJCTBEHHOU JEATENb-
HOCTH 4YEJIOBEKAa, CBA3AHHOW C (PM3MYECKMMHU HPOLECCaMH, C MO3UIUI 3KOJornye-
CKOM 0€30MacHOCTH, NMPEACTABICHUI O pallMOHAIIBHOM IPUPOAOIIOIb30BAHUH, a TaK-
€ pasyMHOM HCIOJIb30BAaHUU JOCTHKEHUN HAYKW M TEXHOJIOTMH NJisl JaJIbHEUIIEro
Pa3BUTHUSI YEIIOBEUECKOTO OOIIECTRA;

MPUMEHSTH Pa3IMYHbIE CIOCOOBI pabOThI ¢ MH(pOpMauel GU3NIECKOTO COAEPIKAHMS
C HCMOJb30BAaHHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTWH, MPHU STOM HC-
M0JIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH IS TIOMCKA, TepepadboTKU
U IPEIbsIBICHUS y4eOHOW U HAYYHO-TIOMYJISIPHOM MH(OpMaluy, CTPYKTYpUPOBaHHUS
Y MHTEpHpeTanuu nHopMaluy, NoJy4YeHHON U3 pa3Iu4YHbIX UCTOYHUKOB, KpUTHYE-



CKH aHAJIM3UPOBATh MOTydaeMy0 HHGOPMAIIHIO W OTICHUBATh €€ JOCTOBEPHOCTH KakK
Ha OCHOBE MMEIOIINXCS 3HAHUH, TaK ¥ HAa OCHOBE aHaIN3a UCTOYHUKA HH(POPMAIIIH;
NPOSIBIISITE OPTaHU3AIMOHHBIC W TIO3HABATEIbHBIC YMEHHSI CaMOCTOSTEIBHOTO TPH-
OOpeTeHHsT HOBBIX 3HAHWW B TIPOIECCE BBIMOJHECHUS MPOCKTHBIX U ydeOHO-
MCCIICZIOBATEIILCKUX PaboT;

paboTaTh B TPYIIE C WUCIOJHCHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, TJIAaHUPOBAThH
paboTy TPYyMIBI, PAIMOHAIBHO PaCHpENesaTh ACATEILHOCTh B HECTAHIAPTHBIX CH-
TyaIrusx, aJIeckBaTHO OIEHUBATh BKJIAJ KaXXJOTO M3 YYACTHUKOB TPYIIHI B PEIICHUEC
paccMaTpuBaeMOi TPOOIIEMEI;

IPOSIBIISITH MOTHBAIHMIO K OyAyIIel mpodecCHOHATBHON NESTSILHOCTH 10 CIICIHATh-
HOCTSIM (PU3UKO-TEXHHYECKOTO TPOQUITSL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne (uudpossbie)
w/n HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI Beero KOﬁHTpOJ‘[LHLIe HpﬁaKTI/I‘IGCKI/Ie 0GpazoBaTeIbHbIC
padoThbI padoThI pecypesI
Paznea 1. HAYUYHBIA METO/ TIO3HAHUSI ITIPUPO1bI
1.1 | Hayusblii METO/ MO3HAHUS TTPUPOIBI 6 bubmorexa [IOK
' v A PHpo https://m.edsoo.ru/7f41bf72
Wroro mo paszneny 6
Paznen 2. MEXAHUKA
bubmuoreka [JOK
2.1 | Kememaruica 10 . https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Jlanammka 10 https://m.edsoo.ru/7f41bf72
" bubmuoreka [JOK
2.3 Cratuka TBEPROTO TN 5 1 https://m.edsoo.ru/7f41bf72
bu6mmorekxa [IOK
2.4 | 3aKoHBI COXpaHEHHs B MEXaHUKE 10 1 https://m.eds00.ru/7f41bf72
Hroro no paszneny 35
Pa3nen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJINMHAMHUKA
. bubnuotexa [JOK
3.1 | OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHU 15 1 https://m.edsoo.ru/7f41bf72
bubmunorexa [JOK
3.2  Tepmonunamuka.TerioBbie MalTuHBI 20 1 https://m.eds00.ru/7f41bf72
33 ArperatHble cocTosiHU BemecTa. Pa3oBbie 14 1 bubnnorexa [JOK

MepeX0/Ibl
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Hroro no pasneny 49
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Pasnea 4. JIEKTPOJAUMHAMUKA

bu6mmoreka [JOK

41 Onextpuueckoe nose 24 https://m.edso0.ru/7f41bf72

. . bu6mmoreka [JOK

4.2 TIoCTOSIHHBIH 2JEKTPUYECKUI TOK 24 https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK

4.3 Toxu B pasiu4HBIX Cpesiax 6 https://m.edsoo.ru/7f41bf72

Wtoro no pazneny 54

Paznen 5. DUBNUYECKUU IPAKTUKYM

5.1 ‘ dusnueckuil NpaKTUKyM 16 16
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PesepBHoe Bpems 10

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16
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