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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma o ¢usnke 6a30BOro YpoBHS Ha YpPOBHE CpeIHero obmiero oopazoBaHus pa3padoTaHa HA OCHOBE MOJIOKEHUH W TpeOOBaHWI K pe3ylibTaTaM
OCBOEHHSI OCHOBHOHM 00pazoBaTenbHOU mporpammsl, npeactaBieHHbXx B @I'OC COO, a takxke ¢ yuérom (denepanbHON pabodeid mporpaMMbl BOCIIMTAHUAS U
KOHIENIINKA TIpernofaBanus ydeOHoro mpeamera «®Pusznka» B 00pa3oBaTeNbHBIX oOpraHm3anmsx Poccuiickoit @Denmepanni, pealu3yIOIUX OCHOBHEIE
o0pa3oBaTeIbHBIE POTPAMMEI.

CopeprkaHre MporpaMMBI IO (PU3HKE HANIPaBIEeHO Ha (JOPMHUPOBAHHE €CTECTBEHHO-HAYYHOM KapTHHBI Mupa oOydarommxcs 10-11 kimaccoB mpu oOydeHun
nx ¢usnke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOTO moaxojna. Ilporpamma mo ¢msmke coorBercTByeT TpedoBanmsm PI'OC COO k
IUIAHUPYEMBIM JTUYHOCTHEIM, MPEIMETHBIM W METalpeIMETHBIM pe3ylbTaTaM OOyYeHHs, a TakKe yYUTHIBAeT HEOOXOAMMOCTh PEealln3allié MEKIIPEIMETHBIX
CBsi3el (PU3MKHM C ecTeCTBEHHO-HAyYHBIMH Y4E€OHBIMH MpeAMeTaMH. B Hell ompenenstoTcsi OCHOBHBIC HENH M3y4deHHs (U3UKKM Ha ypOBHE CPEIHEro OOIIero
00pa3oBaHusl, MJIAHUPYEMBIEC PE3YJIbTaThl OCBOSHHS Kypca (PU3MKU: JINYHOCTHBIE, METallpeIMETHBIC, TPeAMETHBIE (Ha 0230BOM YpOBHE).

[IporpamMma o pu3HKe BKIFOYAET:

* IUIAHHpYEMbIE pe3ybTaThl OCBOCHHUS Kypca (GU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEAMETHBIE PE3YJIBTAThI 110 roJaM 0O0yUIeHUS;

+ cogepxanue yyeOHoro npeamMeta «Pu3uka» no rogam o0yueHHs.

®dusnka kKak Hayka 0 HanOoyiee 0OMIMX 3aKOHAX MPUPOJIBL, BRICTYNAsl B Ka4eCcTBE y4eOHOrO MpeaMeTa B MIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHWi 00 OkpyxkatomeM Mupe. LIkonbHBIH Kypc QHU3MKH - CHCTeMOOOPa3yIOMUi Ul eCTECTBEHHO-HAYYHBIX YYeOHBIX MPEJAMETOB, MOCKOJIBKY (U3NYECKHE
3aKOHBI JIeKAT B OCHOBE IPOIECCOB W SIBICHWH, M3ydaeMbIX XUMHEH, Ouonoruei, ¢usznveckoi reorpadueid m actpoHomueil. lcmonb3oBaHWe W aKTUBHOE
npuMeHeHne (pU3NYecKux 3HAHWH OIpeNeNseT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX TEXHOIOTHH B cdepe SHEPreTHKH, TPaHCIIOpTa, OCBOCHUS KOCMOCA,
MOJTYYEHHUS] HOBBIX MAaTEpUANIOB C 3aJlaHHBIMU CBOMCTBAMH W Jpyrux. VM3yueHne Qu3MKH BHOCUT OCHOBHOW BKJIaJ B ()OPMHPOBAHHME €CTECTBEHHO - HAyYHOH
KapTHHBI MHpa o0ydaromuxcs, B QOpMUpOBaHNE YMEHUH IPUMEHSTh HAYYHBIA METOJI TIO3HAHHS NIPH BBHITIOJTHEHUH UMH y4eOHBIX UCCIIEIOBAaHHH.

B ocHOBy Kkypca QU3MKH IUIsi YPOBHS cpeaHero oOmiero oOpa3oBaHUsi MOJOXKEH pAJ HIei, KOTOpble MOXKHO paccMaTpuBaTh KaK TMPHUHIUIEBI €T0
IIOCTPOCHHUSL.

Hoes yenocmnocmu. B cOOTBETCTBHM € HEH Kypc SBISIETCS JIOTMUYECKH 3aBEPLIEHHBIM, OH COACPKUT MaTepHall U3 BCEX pa3fiesioB (PM3MKH, BKIIIOYAET KaK
BOIPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (U3UKH.

Hoes cemepanusayuu. B cOOTBETCTBUM € Hel Marepual Kypca (Qu3MKH OObeOUHEH BOKPYr ¢u3nmueckux Teopuid. Bemymmm B Kypce sBiseTcs
(opMHpOBaHHUE MPEACTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE H MOJIE.

Hoes ecymanumapuzayuu. E€ peanusanus npeanonaraeT UCIOJIb30BaHHE TYMaHUTAPHOTO MOTEHIMA a (PU3NYEeCKON HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(U3UKH C pa3BUTHEM OOILIECTBA, a TAK)KE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U 9KOJIOTUYECKUMH MPOOIeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc Qusuku mpexnosaraer 3HaKOMCTBO C HIMPOKHM KPYIOM TEXHHYECKMX M TEXHOJIOTMYECKUX MPHIOKESHUN
M3y4EHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuzyercsi oCpeICTBOM BBEACHUS AJIEMEHTOB COAEPKaHMS, MOCBAMIEHHBIX IKOJIOTHIECKUM MpobIeMaM COBPEMEHHOCTH, KOTOPhIE
CBSI3aHBI C Pa3BUTUEM TEXHUKH U TEXHOJIOTHH, a Takxke 00Cy X AeHHs MpobaeM paoHaIbHOTO PUPOJOIIOIB30BAHMS U SKOJIOTUIECKOH Oe30MacHOCTH.

CrepXKHEBBIMHU 3JIeMEHTaMH Kypca (PM3MKH Ha YPOBHE CpeJHEro oOuiero oopa3zoBaHus SBIAIOTCS (pusndeckue Teopur (GOpMHUPOBaHUE MPEACTABICHUN O



CTPYKType MOCTpOeHUsl (PU3MYecKodl Teopuu, ponu (PyHIAMEHTAIBHBIX 3aKOHOB W TMPHHLUIIOB B COBPEMEHHBIX MpEACTaBICHHAX O MpPUPOAE, I'paHUIax
MPUMEHUMOCTH TEOPHH, AJIsl OMMMCAHHS €CTECTBEHHO-HAYYHBIX SIBICHUN U MPOIIECCOB).

CucTeMHO-IeSTeNFHOCTHBI MOAX0A B Kypce (u3MKM peanu3yeTcss NpeXIe BCEro 3a CUET OpraHu3alldd SKCIEPUMEHTAIBHON JesTEeNbHOCTH
oOyyaromuxcst. J{ist 6a30BOro ypoBHs Kypca (HU3HKH - 3TO UCIIOJIB30BaHUE CUCTEMBI ()POHTAIBLHBIX KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOpHBIX padoT,
KOTOpBIE B IIporpaMme o Gu3uKe 00beJUHEHB! B 00N CIMCOK YUEHHUECKHX MPAaKTUYeCKuX paboT. Briaenenue B ykazaHHOM nepedHe JabopaTopHBIX padoT,
MPOBOIUMBIX Ul KOHTPOJII M OIEHKH, OCYIIECTBIISICTCS YYaCTHHKaMH 00pa30BaTEIBHOrO IPOIECca MCXOAs M3 OCOOCHHOCTEH IUTAHMPOBAHUS W OCHAIICHHS
kabunera ¢m3uku. Ilpm 3TOM oOecreumBaeTcs OBIAJCHHE OOYYAIOIIMMHUCSH YMEHHUSIMH HPOBOIUTH KOCBEHHBIC HM3MEPEHHMS, HCCIICHAOBAHUS 3aBHCHUMOCTEH
(U3UYEeCKNX BETMYMH U IOCTAHOBKY OIBITOB I10 IIPOBEPKE MPEUIOKEHHBIX THIIOTE3.

bonpiioe BHUMaHUE yJenseTcsl pelIeHHI0 PacUETHRIX W KaueCTBEHHBIX 3amad. IIpu 3ToM 1 pacyETHBIX 3a1ad MPHOPUTETOM SIBISIOTCS 33/1a4d C SIBHO
3a1aHHOM (Pr3MUECKOil MOJEIIbIO, TO3BOJISIONINE MPUMEHITh H3YYEeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasJiena Kypca, TaK U UHTeTPpUpys 3HAHHS U3
pa3HBIX pa3aesnoB. s KauecTBEHHBIX 3a/lad MPUOPUTETOM SIBISIFOTCS 33/1aHHS HA OOBSICHEHUE MPOTEKAHUS (PM3WYECKUX SBICHUH M TPOIECCOB B OKPYIKAIOIICH
’KH3HU, TpeOyrommue BEIOOpa PU3NIECKON MOJEIH ISl CUTYaIlH TIPAKTHKOOPHUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpeboBanusimu GI'OC COO k mMaTepualbHOTEXHUYECKOMY OOECTIEYeHHI0 Yu4eOHOro mpoliecca 0a30BBIH ypoBeHb Kypca (U3MKH Ha
ypOBHE cpemHero oOmero oOpa3oBaHUs IOIDKEH HM3ydaTbCsl B YCIOBHSIX IPEIMETHOTO KaOWHEeTa (M3WKM WM B YCJOBHUSX HHTETPHPOBAHHOTO KaOWHETa
MPEeIMETOB €CTECTBEHHO-HAyYHOro IUKiIa. B kaOuHeTe (QU3MKH IOHKHO OBITH HeoOXoaumoe JabopaTopHOe 0OOpyIOBaHUE sl BBITIOJIHEHHS YKa3aHHBIX B
nporpamme 1o (GU3MKe YIeHHYECKUX NPAaKTHIECKUX padoT U IEMOHCTPAIIMOHHOE 000pyIOBaHHE.

JleMoHCTpanoHHOE 00Opya0oBaHue (OopMHPYEeTCs B COOTBETCTBHHM C TPHHIMIIOM MHWHHMAQJIBHON JOCTaTOYHOCTH M OOECIIEYMBAET ITOCTAHOBKY
MEPEYHCIIEHHBIX B TPOrpaMMe 1o QU3UKe KIFOUEBBIX JIEMOHCTPALWH ISl HCCIIEA0BAHHS N3yYaeMbIX SIBJICHUH H MPOIECCOB, SMIIMPHUYECKUX U (PyHIaMEHTAIbHBIX
3aKOHOB, MX TEXHHYECKUX IPHUMEHEHHH.

JlaGopaTopHoe 00Opy/I0BaHUE JIJIS YUCHUYECKHX MPAKTHUYCCKUX PadoT (HOpMHUPYETCsS B BUJAEC TEMAaTHYCCKHMX KOMILUICKTOB M O0ECIICUMBACTCS B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydaromuxcs. TemaThdeckne KOMIUIGKTHI J1abOpaTopHOro OOOpYHAOBaHUS JOJDKHBI OBITH IMOCTPOSHBI HAa KOMILIEKCHOM
WCTIOJIb30BaHUN aHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BHJIE IMPPOBBIX J1a00PATOPHIA.

OCHOBHBIMH LENISIMHU U3ydeHHs (PU3UKU B 001IeM 00pa30BaHUH SBIISIOTCS:

* (opmupoBaHHe UHTEPECA U CTPEMIICHHUS 00YYAIOIIMXCS K HAYYHOMY

W3YYEHUIO IPUPOJIBI, PA3BUTHE UX WHTEIIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

¢ pPa3sBUTUC Hpe,Z[CTaBJICHI/Iﬁ 0 HAYYHOM MCTOAC MMO3HAHUA U (l)OpMI/IPOBaHI/Ie

HCCJIICA0BATCIBCKOI0 OTHOIICHUA K OKPY’KAIOIIUM SBJICHUAM

* (bOpMHpOBaHI/IC HAaYy4YHOI'O MUPOBO33pCHHUA KaK pE3yJibTaTa U3y4YCHHSA OCHOB

CTPOCHUS MaTepUH U (PYHIAMEHTAILHBIX 3aKOHOB (DU3HKH;

* (opmupoBaHHe yMEHUH OOBSICHATD SBJICHUS C UCIIOJIb30BAHUEM

(1)H3I/I‘{CCKI/IX 3HAHUU U HAYYHBIX JOKAa3aTCJIIbLCTB,

+ (opMHpOBaHUE MIPEACTABICHUH O POIH GUIUKH IS PA3BUTHSI JPYTUX

€CTCCTBCHHBIX HAYK, TCXHUKU U TEXHOJIOTHI.



JocTtmkenne 3Tux nenei odecredunBaeTcs: perieHreM CIeAYONNX 3a7ad B Ipoliecce N3ydeHus Kypca (pH3UKN Ha ypOBHE CPEeIHEro 00IIero oopa3oBaHus:

* TPHOOpPETEHUE CUCTEMBI 3HAHUH 00 00MKX (HU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHAX, BKIIOYasi MEXaHUKY, MOJIEKYIAPHYIO GU3UKY, JCKTPOJHMHAMUKY, KBAHTOBYIO (DM3HUKY M SIEMEHTHI aCTPO(U3UKY;
* (opMHpOBaHHE YMEHUN IPUMEHATh TEOPETUUECKUE 3HAHUS IS
00bsicHeHHs (PU3UUECKUX SIBJIICHUH B IPUPOJIE U AJISI IPUHATHS IPAKTUUYECKUX PEIICHUI B TOBCEAHEBHON JKU3HH;
* OCBOEHHE CIIOCOOOB PELICHUS Pa3IUYHbIX 33/1a4 C SIBHO 3a1aHHOM
¢$u3nuecKoil MOJETbIO, 3a1a4, I0Pa3yMEBAOLINX CAMOCTOATENIFHOE CO3aHue (PU3NIecKoil MOJIeNn, aleKBaTHON YCIOBHUSM 3a7auH;
* TOHMMaHHE (PU3NYECKUX OCHOB U MPHHLUIIOB IEHCTBUS TEXHUIECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOLIECCOB, X BIHMSIHUSA Ha OKPYKAIOLIYIO CPEAY;
* OBJAJCHHE METOJAMH CaMOCTOSTEIBHOTO IUIAHUPOBAHUS U POBEICHUS
(u3MUECKUX IKCIIEPUMEHTOB, aHAJIN3a U UHTEPIIPETAMK HH(OpMAIMY, ONPEAETIEHHU JOCTOBEPHOCTH ITOJIyYCHHOT'O PE3yNbTaTa;
* CO3JIaHUE YCIOBUU IJI PAa3BUTHS YMEHUHN POEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOI NEATETBbHOCTH.
Ha m3ydenne ¢usuku (6a30BbI YPOBEHB) HA YPOBHE CpeaHEro odmero oopazoBanus orBoautcs 136 gacos: B 10 kimacce - 68 gacoB (2 4aca B HEZIENIO), B
11 xmacce - 68 gacoB (2 9aca B HEJIENIO).



COJEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOI'0 NIO3HAHUSA
®dusuka - Hayka o mpupone. Hayunble MeTonpl HO3HaHMSA OKpY’Karollero Mupa. Poib 3KcliepuMeHTa M TEOPHHM B IPOLECCE IO3HAHUS NPHUPOIBL.
OKCIIEpUMEHT B (pu3HKe.
MognenupoBanue Qusndeckux spieHUN u mponeccoB. Hayunele runore3sl. dusnyeckue 3aKOHbl U TEOPUH. |'paHUIBI NPUMEHUMOCTH (U3UUECKUX
3aKOHOB. [IpMHIIMT COOTBETCTBUSL.
Pouxp 1 MecTo Gu3uku B GopMUPOBAHIH COBPEMEHHOW HAYYHON KapTUHBI MUPA, B IPAKTUYECKON AEATEIHHOCTH JFOACH.
Lemoncmpayuu
Amnanorossie ¥ HU(POBBIE U3MEPUTEIbHBIE TPHOOPHI, KOMIBIOTEPHBIEC AATUUKH.

Pa3ngen 2. MexaHuka
Tema 1. Kunemamuka
Mexanndeckoe aBrkeHue. OTHOCUTEIILHOCTh MEXaHUYECKOTo ABMKeHUs. CucteMa orcuéra. TpaekTopHs.
[lepemernieHre, CKOPOCTh (CPEeIHss CKOPOCTh, MTHOBEHHAsT CKOPOCTh) M YCKOPEHHE MAaTePUAIIbHOM TOUYKU, MX MPOCKIIMH Ha OCH CHUCTEMbI KOOPIHHAT.
CnoxxeHue nepeMeIIeHu U CI0KEHUE CKOPOCTEN.
PaBHOMEpHOE W paBHOYCKOpEHHOE TNPSMOIWHEHHOEe NBMKeHHe. | paduku 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, MyTH W IEepEeMEIleHUs
MaTepruaIbHON TOUYKH OT BpEMEHH.
CBobogHOe TasieHue. Y CKopeHue cBOOOHOTO Ta/ICHUsI.
KpuonuneitHoe aBmxkeHue. [[BrkeHne MaTepUaNbHON TOYKH 10 OKPYKHOCTH C TIOCTOSIHHOM 1O MOJIYJIIO CKOPOCTBIO. YTIIOBasi CKOPOCTb, JIMHEHHAs
ckopoctb. [lepron u gactora obpamnienns. LleHTpocTpeMuTenbHOE YCKOPEHHE.
TexHnyeckue yCTpoicTBa U MPaKTUIECKOE IPUMEHEHNE: CITUIOMETP, IBIKCHHUE CHAPSIOB, IIEMHBIE M PEMEHHBIC TIEPEIayH.
Lemoncmpayuu
Mojenb cucTeMbl OTCUYETA, HIUTFOCTPAIIVSI KHHEMAaTHYECKUX XapaKTEPUCTHK JIBUKCHHS.
[IpeoOpazoBaHue MBUNKEHHI C UCTIOIB30BAHUEM POCTHIX MEXaHU3MOB.
[lagenue Ten B BO3AyXe U B pa3pe>keHHOM MIPOCTPAHCTBE.
HaGmonenune nmxeHus tena, OpOIISHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.
Uzmepenne yckopeHUs CBOOOHOTO Ta/ICHUSI.
Hampapnenue cKOpoCTH MpH IBUKESHHUH IO OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, rabopamopruvie pabomuol
NzyveHne HepaBHOMEPHOTO JBUKCHUS C IIEIIBIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.
HccnenoBanre COOTHOUICHHUS MEXAY NYTAMH, MPOWIESHHBIMU TEIIOM 3a TOCICIOBATEIbHBIC PAaBHBIC NMPOMEKYTKH BPEMEHU TP PABHOYCKOPCHHOM
JBMOKCHUY C HAYAIIbHOW CKOPOCTBIO, PAaBHOU HYJIIO.
WzydeHue nBKEHUS MIApPHUKa B BSI3KOH KUIKOCTH.



WzydeHue nprkeHUs Tea, OPOIICHHOTO TOPU30OHTAIBHO.

Tema 2. /lunamuxa

[Tpunuun ornocutenbHocTH ['anunes. [lepsiii 3akoH HeroToHa. IHEpUHabHbIE CHCTEMBI OTCUYETA.

Macca tena. Cuna. [punmun cynepmno3unuu cuil. Bropoit 3akon HeloToHa 1 MatepuanbHOM Touku. TpeTuil 3akoH HeloTOHA 11 MaTepUabHBIX TOYEK.
3akoH BceMupHoro Tsirotenus. Cuna Tsbkectu. [lepBast kocMuueckasi CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema.

Tpenne. Bunsl Tpenus (mokosi, ckonpxenns, kadeHus). Cuna tperus. Cyxoe tperne. Crja TpeHUs CKOIBXEHHUS W cuia TpeHus nokos. Koaddumment
TpeHust. Cruia COnpOTHBIICHHS TIPH IBIKEHHIH TEJA B )KUIKOCTH WJIH Ta3e.

[loctynarensHOE U BpaliaTeabHOE IBIKEHIE a0COTIOTHO TBEPIOTO Tela.

MoOMEHT CHUIIbl OTHOCUTENIBHO OCcH BpauieHus. [lneyo cumbl. Y ciaoBus paBHOBECHS TBEPAOTO TeENA.

TexHuueckue ycTpoucTBa U MPaKTUYECKOE NPUMEHEHUE: TOALUITHUKY, TBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Lemoncmpayuu

SIBneHue uHepUUH.

CpaBHEHHE MacC B3aUMOICHCTBYIOLIUX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Ciio)eHue CHil.

3aBUCUMOCTH CHJIIBI YIIPYTOCTH OT ehopMariu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOAbEME U MaICHUU.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAYCHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomol

Nzyuenune nprkeHust Opycka 1Mo HaKJIIOHHOH IJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHIT YIIPYTOCTH, BOZHUKAIONINX B MIPYKUHE U PE3MHOBOM 00pasile, OT UX JehopMaIlum.

HccnenoBanue ycinoBuii paBHOBECHS TBEPAOIO TeNa, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3axkonbl coxpanenus é mexaHuke

Nmimynibc MaTepraabHOW TOYKH (Tea), CHCTEMBI MaTepHUaIbHBIX TOueK. VIMITylIbe CHIIBI 1 M3MEHEHHE WMITYJIbCca Tela. 3aKOH COXPAHCHHsI MMITYJIhCa.
PeakTuBHOE NBIKEHUE.

Pabota crtbl. MOIITHOCTE CHITHL.

Kunernueckas sHeprusi MarepuaabHON TOUKH. Teopema 00 N3MEHEHNH KHHETHYECKOW SHEPTHH.

[TorenmmuanpHas sueprus. [loTeHnanpHas 2HEPTUs ynpyro neGopMupoBaHHON IpyKUHEL [loTeHITMABHASI SHEPTHS TeJa BOJIU3H MOBEPXHOCTH 3EMIIH.
[ToTenmanpHple W HEMOTCHIHANbHBIE CHIIBI. CBs3b PabOTBI HEMOTCHIMAILHBIX CHJI ¢ M3MCHCHHEM MEXaHWYECKON DHEPTUHM CHCTEMBI Tel. 3aKOH
COXpaHEHUSI MEXAHUYECKON YHEPTUU.

VYpyrue u Heylpyrue CTOJKHOBEHHS.

TexHuueckue yCcTporucTBa U MPaKTUUECKOE IPUMEHEHHE: BOJOMET, KONIEDP, MPYKUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jemoncmpayuu



3aKOH COXpaHECHUS UMITYJIbCa.

PeakTuBHOE NBIKEHUE.

[lepexo MOTEHIMATLHOM YHEPTHH B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

NzydeHune aOCOIIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

Hccnenoanne cBs3u pabOTHI CHITBI C HI3MEHEHHEM MEXaHUYECKOH SHEPTUH Tejla Ha IPUMEpe PacTHKEHHS PE3HHOBOTO JKTyTa.

Pasnen 3. MoaekyasipHasi pu3UKa U TEPMOIMHAMHAKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUUECKOI Meopuu
OCHOBHBIE TOJIOKEHHST MOJIEKYJISIPHO-KHHETHYECKONH TEOpUH U MX OMBITHOE 0O0ocHOBaHME. bpoyHoBckoe nprskeHue. Juddysus. Xapakrep NBUKEHHS U
B3aMMOJICHCTBYS YaCTHII BEIeCTBA. MOJEIU CTPOCHHS ra30B, XKHUAKOCTEH M TBEPIBIX TEJ U OOBSICHEHUE CBOWMCTB BEIIECTBA HAa OCHOBE 3THUX MOJICIICH.
Macca u pa3meps! Mosiekyn. KonndectBo BemectBa. [locrosiHHas ABoranpo.
TennoBoe paBHOBecue. Temnepatypa u €€ usmepenue. [llkana remneparyp Llenabcus.
Mopnens uneanpHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHOKHHETHYECKONW TEOPHH HAEaThHOTO raza. AOCOIIOTHAsl TeMIiepaTypa Kak Mepa cpemHeit
KHHETHYECKONW SHEPIHH TEIUIOBOTO IBIKEHHUs uacTull raza. lllkama temmepatryp KenbpBuna. I'a3oBblie 3akoHBI. YpaBHeHue MennaeneeBa-KnaneipoHa.
3akon [lamproHa. M30mporieccsl B MAealbHOM Tra3e C MOCTOSIHHBIM KOJIMYEeCTBOM BellecTBa. |'paduueckoe mpepcTaBieHHe HW30MPOIECCOB: M30TEpPMA,
n30x0pa, n3obapa.
TexHUUECKHE yCTPOICTBA M IPAKTHUECKOE TIPUMEHEHHE: TEPMOMETP, OapoMeTp.
Lemoncmpayuu
OmBITHI, JOKa3bIBAMOIINE JUCKPETHOE CTPOSHHE BEIIECTBa, OTOrpad v MOJIEKYJI OPTaHUUECKUX COeTMHEHUH.
OnbITe 110 UG GY3UH KUAKOCTEH U Ta30B.
Mojienb OPOYHOBCKOTO JIBUKCHHMS.
Mogenb onsita [lTepHa.
OnBITHL, JOKA3bIBAIOLIUE CYLIECTBOBAHUE MEXMOJIEKYJISIPHOTO B3aUMOICUCTBHUS.
Monenb, HILTIOCTPUPYIOIAs MPUPOAY NaBJIEHHS ra3a Ha CTEHKH COCY/a.
OMNBITHL, WLTIOCTPUPYIOLIKE YPABHEHUE COCTOSIHUS UI€ATBHOTO Ia3a, U30MPOLIECCHI.
Yuenuueckuii sxcnepumenm, rabopamopHuvie pabomuol
OnpeneneHne Macchl BO3yXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEPEeHHI 00hEMa KOMHATHI, JIABJICHHUS U TEMIIEPATyphl BO3/IyXa B HEM.
HccnenoBanne 3aBUCHMOCTH MEXy NTapaMeTPaMy COCTOSTHUS Pa3peXEHHOTO rasa.
Tema 2. Ocnogbl mepmoouHamuxu
TepmonnHamMudeckas cucteMa. BHyTpeHHsisi SHEprusi TEPMOAMHAMUYECKOW CHCTEMBI M crocoObl e€ m3meHeHus. KommyecTBo TerioTel M padora.
BHYTpeHHSISI OHEPrusd OJHOATOMHOI'O HMACAJIBHOI'0 rasa. BI/IJII)I TCIUIoNEpeaaYn: TEIIONPOBOAHOCTb, KOHBECKIUA, U3ITYUCHUC. YIIC.HI)HaSI TEeNI0EMKOCTD
BenecTBa. KonnuecTBo TEMIOTHI IPH TEIUIONEpeaaye.
[Mousitue 00 aamabatHOM mporecce. [lepBolii 3ak0H TepMoauHAMHKH. [IprMEHEHHE MEepPBOro 3aKOHAa TEPMOJMHAMUKU K H3ompoiieccaM. [ 'paduueckas
WHTEpIIpeTanus padoThl rasa.
Bropoii 3akon TepmoauHamuki. HeoOpatumocTs nporeccoB B MpUpoe.



TermioBele MamuHbL. [IpuHITMIBT OeHCTBHSA TEIDIOBRIX MammH. [IpeoOpa3zoBaHus SHEPTHH B TEIDIOBBIX MammHaX. KoaddumueHnT mone3Horo aeicTBus
TeroBoi MammHeL. [{ukn KapHo 1 ero koagguuueHT noine3Horo AeicTBUs. IKOIOTHUECKHE MPOOIeMbl TEITIOPHEPTETHKH.

TexHn4yeckue yCTpoicTBa M MPaKTUIECKOE TPUMEHEHNE: ABUTaTellb BHYTPEHHETO CrOpaHus, OBITOBOI XOJIOMMIBHUK, KOHAUIINOHED.

Jemoncmpayuu

W3meHenne BHYyTpeHHEW SHEPTUU Tela MPHU COBEPIICHWH PaOOTHI: BBUIET MPOOKM M3 OYTHUIKH IO ACWCTBHEM CXKATOTO BO3yXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe myTéM TpeHHs (BUAECOAEMOHCTPAITHS).

W3meHenne BHyTpeHHEH 3HEPTUH (TEMIIEpaTyphl) Tella P TeTIonepeiade.

OmnbIT 10 aAMabaTHOMY PACIIUPEHUIO BO3AyXa (OIBIT C BO3AYIIHEIM OTHHBOM).

Monenu napoBoil TypOMHBI, BUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomuol

N3mepenue yaenbHON TEIIOEMKOCTH.

Tema 3. Azpecammusie cocmoanusn eeujecmea. Pazosvie nepexoont

[TapooOpa3oBanne u xoHneHcanus. Vcnapenue u kureHue. AOCOMIOTHAS W OTHOCUTENbHAS BIIAXHOCTh BO3MyXa. HachlmeHHbIl map. Y aeiapHas TeroTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHHUS OT JaBJICHUS.

Tépmoe Temno. Kpucrammmaeckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB KpucTaiwioB. JXunkue kpuctamwisl. CoBpeMeHHbIE MaTepuanbl. [taBnenmne u
KpUCTaIUTH3aNys. Y AeTbHas TeruioTa miasineHus. Cyomnmarus.

YpaBHEeHHe TeroBoro 6ananca.

TexHnYecKkre yCTPOWCTBA M MPAKTHIECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETP, KATOPUMETpP, TEXHOJIOTHH TOJYIeHUSI COBPEMEHHBIX MaTEPHUAIOB, B
TOM YHCIIe HAHOMATEPUAIIOB, 1 HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBoiicTBa HACHITIICHHBIX TTAPOB.

Kunenne IIpU MOHMXXCHHOM TaBJICHUU.

Crioco6bI U3MepeHus BIAKHOCTH.

HaGuronenue HarpeBaHus U IUIaBJIEHUS KPUCTAINTNYECKOTO BEIIECTBA.

JeMoHcTpalus KpucTasioB.

Yuenuuecruii sxcnepumenm, rabopamopHuvie pabomuol

N3mepenne 0OTHOCUTENFHON BIAKHOCTH BO3AyXa.

Pasneu 4. dnekTpoanHaMHuKa
Tema 1. Inekmpocmamuxa
OnexTpu3zanus Ten. DNEeKTpUUecKuid 3apan. JlBa BuAa 3IEKTpHUYECKUX 3apAaoB. [IpOBOJHUKM, AMAIEKTPUKH M IMOITYIPOBOJHUKH. 3aKOH COXpPaHEHUS
3JIEKTPUYECKOT0 3apsiza.
Bsaumogeiictsue 3apsnoB. 3akoH Kynona. TouedHslil anekTpuueckuil 3apsan. DnekTpudeckoe nose. Hampspk€HHOCTh anekTpudeckoro nois. IpuHnmn
CYTIEPIO3HULIUH IEKTPUUECKUX MoJeH. JIMHNM HanpsKEHHOCTH IEKTPUIECKOTO TOJIS.
Pabota cun snekrpoctatmueckoro mons. IloreHmman. PasHocts mnorenumanoB. [IpoBOOHMKM M IMANEKTPUKH B 3JIEKTPOCTATHUECKOM  IIOJIE.
JuznexTpuueckas IPOHULAEMOCTb.



OnextpoémrocTb. KonneHncarop. 1eKTpoEMKOCTh INIOCKOTO KOHAEHCATOpa. DHEPrus 3apsKeHHOT0 KOHAEHCATOopa.

TexHnueckre ycTpoicTBa M MPAaKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP, 3JICKTPOCTATHYECKas 3alluTa, 3a3eMIICHHE JIIEKTPONpPHOOpOB,
KOHJIEHCATOp, KOMMPOBAJIbHBIHN anmapar, CTpyHHBIH IPUHTED.

Jemoncmpayuu

Y CTpOUCTBO U IPUHLMII JEHCTBUS JIEKTPOMETPA.

BsaumozeiicTBHe Ha3IEKTPU30BaHHBIX TEII.

DJEeKTpUYECKOE MOJIE 3apSHKEHHBIX Tell.

[IpoBOOHMKH B 3JIEKTPOCTATUIECKOM I10JI€. DIEKTPOCTATUUECKAs 3alHUTA.

JIMBIEKTPUKY B AIEKTPOCTaTHIECKOM TIOJIE.

3aBUCUMOCTB IEKTPOEMKOCTH TIIOCKOT0 KOHAEHCATOpa OT IJIOIAAN TUIACTHH, PACCTOSIHUS MEXTy HUIMHU U TUAIIEKTPUIECKON TPOHUIIAEMOCTH.

OHeprus 3apspKeHHOr0 KOHAECHCATOopa.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

N3mMmepenne a1eKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannstii 3nekmpuueckuii mox. Toxku é paznuunvix cpedax

DNEKTPUYECKUI TOK. Y CIIOBUS CYLIECTBOBAHUS ANIEKTPUUECKOro Toka. Mctounuku Toka. Cuia Toka. [IocTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 11 y4acTka Lenu.

ONEKTpUYECKOE CONIPOTUBIICHKE. Y IENBHOE CONPOTHUBIIEHHE BelecTBa. [locnenoBaTensHoe, napamienbHOE, CMEIIAHHOE COEIUHEHNE TPOBOIHUKOB.
Pabora anextpuueckoro Toka. 3akoH [koynsa-Jlenmna. MomHOCTE 31IEKTPHYECKOTO TOKA.

OJEeKTPOABIKYIIAs CHWJIa M BHYTPEHHEE CONPOTHBJIEHHWE HMCTOYHMKAa Toka. 3akoH Oma ajisl mosHOW (3aMKHYTOH) anekTtpuyeckoil nenu. KopoTkoe
3aMBbIKaHUeE.

OneKkTpoHHas MPOBOAUMOCTG TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUSI METAJUIOB OT TeMIepaTypsbl. CBEpXIPOBOIUMOCTE.

OnekTpuyecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITY4KOB.

[onynpoBoguuku. CoGCTBEHHAs U MPUMECHAsI TPOBOAMMOCTD HOIYyNPOBOAHUKOB. CBoiicTBa P-N-niepexoaa. [1omynpoBotHUKOBEIE TPUOOPEI.
ONEeKTpUYECKUI TOK B pacTBOpaX M pacIulaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHIECKAS] JUCCOUUALMS. DIEKTPOIN3.

OnexTpudyeckuil TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOATENBHBIN pa3psa. Monaus. [1nazma.

TexHnyeckue yCTpOMCTBa M MPAKTHUECKOE TNPHUMEHEHHWE: aMIepMETp, BOJIBTMETP, PEOCTaT, MCTOYHHMKHA TOKa, JJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENLHBIE TPHOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAaKyyMHBIH JHOJ, TEPMUCTOPbI W (OTOPE3HCTOPHI, MOJTYNPOBOAHUKOBBIA IO,
raJibBaHUKa.

Lemoncmpayuu

N3mepenne cuibl TOKa U HAITPSDKEHUS.

3aBUCHMOCTH CONPOTHUBIICHUS IUIMHIPHYECKUX MMPOBOJHUKOB OT JUIWHBI, TUTOIIAJIH ITOTIEPEYHOTO CEUEHHS U MaTepraa.

CwMmermiaHHOE coeIMHEHHNE TTPOBOTHUKOB.

IIpsimoe n3MepeHne dIIeKTPOABIKYINEH CHIIBL. KOpOTKOE 3aMBIKaHNE FaJIbBAHUYECKOIO DJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHMUS.

3aBUCUMOCTb CONPOTHUBIICHUS METAIJIOB OT TEMIIEPATYPBbI.

IIpoBOAMMOCTB 3IEKTPOIIUTOB.

HckpoBoii pa3psa 1 IpoBOAUMMOCTh BO3/1yXa.



OIHOCTOPOHHSS IPOBOIUMOCTD JIHO/IA.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

Wzyuenne cMemaHHOTO COEANHEHHS PE3UCTOPOB.

W3mepeHue 3IeKTpoIBUKYIICH CHIIBI HCTOYHHKA TOKA U €TI0 BHYTPEHHETO COITPOTHRIICHUS.

Habnronenue snexrponnsa.

Me:knpeaMeTHbIe CBA3U

Uzyuenne xypca ¢usnkn 6a3zoBoro ypoBHs B 10 Kitacce OCymIECTBIAETCS C YIETOM COAEpPKATEeIbHBIX MEXIPEAMETHBIX CBS3EH C KypcaMH MaTeMaTHKH,
OMOJIOTHH, XMMHH, TeOoTrpaduu ¥ TEXHOJIOTHH.

Meowcnpeomemuvie nonamusi, CBI3aHHBIE ¢ M3yYEeHHNEM METOJIOB HAYYHOTO MO3HAHUSA: SBJICHHUE, HAYYHBIN (DaKT, TUIIOTe3a, u3ndecKas BeIUIrnHa, 3aKOH,
Teopusi, HAOIIOIeHUE, SKCIIEPUMEHT, MOACTUPOBaHIE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelieHue CUCTEMBbl YpaBHEHHHU, NTWHEHHas (QyHKIus, mapadoina, runepboia, ux rpadukd M CBONCTBA, TPUTOHOMETPHUECKHE (YHKIIHH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIECTBO, BEKTOPHI X UX MIPOEKITUN HAa OCH KOOPAHHAT, CJIOKEHHE BEKTOPOB.
buonozusa: mexaHWdeckoe ABIDKEHHE B JKABOM mpupozae, AUPQy3wsi, OCMOC, TEIUIOOOMEH >XHBBIX OPraHW3MOB (BHIBI TEIUIONEpEeNadl, TEIUIOBOE
paBHOBecCHE), DIEKTPUIECKHE SIBICHIS B )KUBOU MIPHUPO/IE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOSHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHASI Macca, TETUIOBBIE CBOMCTBA TBEPABIX TEI, )KHIKOCTEH 1
ra3oB, AIEKTPUIECKHIE CBOMCTBA METAIIOB, JIEKTPOIUTHIECKAS TUCCOITUAIIVS, TaTbBAHUKA.

T'eoepagpusa: BIaxxHOCTH BO3IIyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texuonozus: npeoOpa3oBaHUe ABMKEHUH C WCMOIB30BAaHMEM MEXAaHU3MOB, YUET TPEHHs B TEXHHWKE, ITOAIIUITHUKH, WCIIOJb30BaHUE 3aKOHA COXPAaHECHHUS
WMITyJIbCa B TeXHUKe (pakera, BOJOMET W JIpyTHE), JBHUTATellb BHYTPEHHETO CTOpaHUs, MMapoBas TypOWHA, OBITOBOW XOJOIMIBHWK, KOHAMIIMOHED,
TEXHOJIOTHH TIONYy4YeHHs] COBPEMEHHBIX MaTepHAIOB, B TOM YHWCJIE HAHOMATEPHAaJOB, W HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKasl 3allluTa, 3a3eMJICHHE
ANEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIN MPUHTED, IEKTPOHATPEBATENHHBIC IPUOOPHI, STIEKTPOOCBETUTEIEHBIE TPHOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaMHUKAa
Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKYUA
[loctosiHHBIE MarHuThL. B3anMmoieiicTBHe MOCTOSHHBIX MarHuTOB. MarHuTHoe 1oiie. BekTop MarHuTHOW MHAYKIMH. [[pHHINTT CyTIepro3uIIMu MarHUTHBIX
nonedt. Jluauu maruutHOM uHAyKuuu. KapTuHa TMHUI MarHUTHOW MHTYKUIKHU MOJIS MOCTOSIHHBIX MarHUTOB.
MarautHoe ToJe TPOBOJHUKA ¢ TOKOM. KapTwHa TWHWI WHAYKIIMM MarHMUTHOTO TIOJSl JUIMHHOTO MPSMOTO MPOBOJHHWKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KATYLIKU ¢ TOKOM. OnbIT Opcrena. BzaumoaencTBre mpoBOJHUKOB C TOKOM.
Cuna Amrmepa, €€ MOAyJIb U HallpaBJICHUE.
Cuna JlopeHnria, e€ MOaynb 1 HampasicHue. J[BImKeHNE 3apsHKCHHOM YaCTUIIBI B OJJHOPOJHOM MarHUTHOM mose. PaGota cunsl JlopeHna.
SIBNeHME ANEKTPOMArHUTHOW WHAYKIMH. [I0TOK BEKTOpa MAarHUTHON WHIYKIUM. OIJIEKTPOJBMKYINAsS CHUIa HHIYKIMH. 3aKOH SJICKTPOMArHUTHOMN
nHaayknun apanes.



BuxpeBoe anekTpuueckoe moje. DMeKTPOABIKYIIAs CHUIa MHAYKLIUHU B IPOBOJHUKE, IBI)KYIIEMCS MTOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM IIOJIE.
ITpaBuno Jlenna.

NHaykTUBHOCTD. SIBNEHNE CaMOMHIYKIMH. DJIEKTPOABUKYIAS CUIIa CAMOMHIYKIUH.

OHeprus MarHUTHOTO MOJIS KaTYIIKH C TOKOM.

OneKTpOMarHuTHOE ToJe.

TexHuueckue yCTpOHCTBa M INPAKTUUECKOE IPUMEHEHHUE: IOCTOSHHBIE MAarHHUTBI, 3JEKTPOMArHUTHI, 3JEKTPOIABHUraTelb, YCKOPUTEIH 3JIEMEHTapHBIX
YaCTULl, NHIYKIMOHHAS 11€Yb.

Jemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO ITy4Ka MarHUTHBIM MOJIEM.

JIMHUY MHAYKIUY MarHUTHOTO TIOJISL.

B3anMozeiicTBue ABYX NPOBOJAHUKOB C TOKOM.

Cuna Amrrepa.

[HetictBue cunbl JIopeHIa Ha HOHBI 3JEKTPOJIUTA.

SIBneHue 3eKTPOMarHuTHON UHAYKLIMH.

[IpaBuno Jlenua.

3aBHCHUMOCTD IEKTPOABIKYILEH CHUIIBI HHAYKIHH OT CKOPOCTH U3MEHEHHUS] MArHUTHOTO ITOTOKA.
SIBreHre CaMOMHYKIINH.

Yuenuueckuii axcnepumenm, rabopamopuwvie pabomoi

W3yuenne MarHuTHOTO MO KaTYIIKH C TOKOM.

HccnenoBanre nefcTBUS IOCTOSTHHOTO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue siBIEHUS 3IEKTPOMArHUTHON HHAYKIHH.

Paznen 5. Kosie0aHusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazHUMHbIE KOJICOAHUS

Konebarenpnas cucrema. CBOOOJHBIE MexaHW4eckue KoseOanus. ['apMmonmyeckue koneOanus. [lepwoj, dactoTa, aMrumTyaa u ¢aza KoyieOaHWi.
[pyxuHHBII MasTHUK. MaTeMaTHYeCKHil MasSTHHUK. Y paBHEHUE TapMOHUYECKHX KoliebaHui. [IpeBpaieHre sHeprun Mpyu rapMOHHYECKUX KOIEOaHUSX.

KonebartenbHbiii kKoHTYp. CBOOOIHBIE 3JEKTPOMATHUTHBIE KOJNIEOAHWS B WACATHHOM KOIEOATEIHbHOM KOHTYype. AHAJOTHS MEXAY MEXaHUYECKUMU U
AJIEKTPOMArHUTHEIME KojieOaHusMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SJHEPTUU B HICATBHOM KOJIe0aTeIIEHOM KOHTYPE.

[IpencraBnenue o 3aTyxaronux KoleOaHusax. BelHyKIeHHbIE MeXaHHUYeCKUe KoneOaHus. Pe3oHanc. BrIHyKICHHBIE 3J1eKTPOMAarHUTHEIE KOJIeOaHusl.

[Tepemennsbiii Tok. CuHycOUJANbHBIA NEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOIO0 TOKA. AMIUIUTYAHOE M JEHUCTBYIOLIEE 3HAUCHHE CUJIBI TOKa U
HaIpPsDKEHUSI.

Tpanchopmarop. [IpousBopcTBo, mepenada u MOTPEOJICHHUE SICKTPUYSCKOW 3HEPTUU. DKOJOTHUYECKUE PUCKH TMPH TPOM3BOJICTBE AJICKTPOIHEPTHUU.
KynpTypa ucnonb3oBanus 3J€KTPOIHEPTUU B IOBCEIHEBHON KU3HU.

TexHuveckue ycTpoucTBa U MPaKTUYECKOE MPUMEHEHHUE: ANEKTPUUECKUM 3BOHOK, TEHEPATOP MEPEMEHHOTO TOKa, TUHUU dJIEKTporepeaad.

Jlemoncmpayuu



Hccnenoanne napaMeTpoB KoJieOAaTEIbHON CHCTEMBI (MPYKUHHBIN WK MAaTEMaTUICCKUIA MAsTHHK).

Habnronenue 3aTyxaronmx KoiaeOaHui.

HccnenoBanre CBOWCTB BBIHYKIEHHBIX KOJIeOaHUH.

Habnronenue pesonanca.

CB00OOTHBIE 3JICKTPOMArHUTHBIE KOJICOAHNSI.

OcmiorpaMMBI (3aBUCUMOCTH CHJTBI TOKA M HATIPSDKEHHS OT BPEMEHH ) JJIS SJIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc npu nocnegoBaTeIbHOM COEIUHEHUN PE3UCTOPA, KATYIIKU HHIYKTUBHOCTH U KOHAEHCATOPA.

Mopenp TMHUY 3JEKTPONEepEIaUH.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomuol

HccnenoBanne 3aBUCHMOCTH TIEPHOJIa MAITBIX KOJIEOAHUH TPy3a HA HUTH OT JJIMHBI HUTH U MaccChl Ipy3a.

HccnenoBanue nepeMEHHOr0 TOKA B LIETH U3 MOCIEA0BATEIBHO COCAMHEHHBIX KOHIEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMPOMAZHUNIHBLE G0JIHbL

MexaHnuueckue BOJIHBI, ycioBusA pacnpocTpaneHus. [lepumon. CKopocTh pacnpOoCTpaHEeHHsT W UIMHA BOJHBL llomepeuHble M NpPOAOIBHBIE BOJHBIL
WnTepdepennns n nudpakius MexaHUIeCKUX BOJTH.

3Byk. CkopocTh 3ByKa. I poMKkoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHS H3IIyYEHHUS AJIEKTPOMAarHUTHBIX BOJH. B3amMmHuas opmeHTamms BektopoB E, B, V B snexTpomarHuTHO#H BOIHE.
CBoMCTBa 3EKTPOMArHUTHBIX BOJIH: OTPaKEHHUE, MPEIIOMIIEHUE, TTOISIpU3aIis, qudpaknus, naTepdepeHius. CKOpocTh AIEKTPOMATHATHBIX BOJH.

[Ixana 3nmeKTpoMarHuTHBIX BOJH. [[prMeHeHe 311eKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHuMnBEl paguocBs3u U TeneBuaeHus. Paquonokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKatoUIe cpepl.

TexHuueckue ycTpOWCTBA U MPAKTUYECKOE NMPUMEHEHUE: MY3bIKaJbHbIE MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMATHOCTHKA B TEXHHKE W MEIULIMHE, paaap,
paaronpuéMHUK, TENeBU30p, aHTeHHa, Tenedon, CBY-nieus.

Lemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MPOIOIBHBIX BOJH.

Koneo6:romieecs Teno kak KICTOYHUK 3BYKA.

Hab6mronenue oTpakeHusI ¥ IPEIOMIICHUS MEXaHIMIECKHUX BOJIH.

Ha6monenue narepdepernny u q1udpakiiuy MEXaHHISCKUX BOJIH.

3BYKOBOI pe30HaHC.

Habmronenue cBs3u rpOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMITTUTYION W 9aCTOTON KOJIeOaHUH.

HccnemoBanne CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTpaXKeHHE, IPEIOMIICHHE, MOsipr3alius, 1udpakius, nHTepdepeHIIs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMmonrHeitHoe pacipocTpaHEHHUE CBETA B OAHOPOAHOM cpene. JIyd cBeTa. ToueuHbIit HCTOYHUK CBETA.

OTpakeHne cBeTa. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHne N300pakKeHHI B INTIOCKOM 3€pKaJie.

[Ipenomnenue cBeTa. 3aKOHBI MPEITIOMIICHUS cBeTa. AOCOIIOTHBIN TToKa3aTeih npenomiieHns. [lomHoe BHyTpeHHEe oTpakeHue. IIpeneapHbIi yTroia mMoJIHOTO

BHYTPEHHETO OTPaXKCHMUSI.

Hucnepcus ceeta. COXHBINA cocTaB 6emoro ceeta. [IBeT.



CoOupatomye M pacceuBaroiiue JuH3bl. ToHkas juH3a. DOKycHOE paccTOsSHME M ONTHYECKas CWiia TOHKOW JIMH3BL llocTpoeHue nzoOpaxkeHHH B
COOMPAIOIIUX U paCcCEUBAIOIINX JIMH3aX. DOpMysia TOHKOW JIMH3EI. Y BETHYCHUE, TaBAEMOE JIMH30H.

[Ipenensl NpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

Bonnosas ontuka. UaTepdepennus csera. KorepeHTHbIe HCTOYHUKHU. Y CIOBUsI HAOIIOACHUS] MAKCUMYMOB U MUHUMYMOB B HHTEp()EpPEHIMOHHON KapTHHE
OT IByX CHH()a3HBIX KOT€PEHTHBIX HCTOUHHKOB.

Hudpakums cBera. dudpakunonnas peméTka. YcCIoBHE HAONIOACHUS TJABHBIX MaKCHMyMOB IIpH MAaJeHWH MOHOXPOMAaTHYECKOTO CBEeTa Ha
T PAKIHOHHYIO PEIIETKY.

ITonspuzanus ceera.

TexHnyeckue yCTpOCTBa U MPAaKTHYECKOE ITPIMEHEHHUE: OUKH, JTyTa, (hoToamnmnapar, MpoeKIMOHHBIHN anmapar, MUKPOCKOTI, TEIECKOI, BOJOKOHHAS ONTHKA,
T paKIIHOHHAS PEIMIETKA, TOISIPOUST.

Lemoncmpayuu

[IpsmonuHEeHOe pacpocTpaHeHNe, OTPAXKEHHE U TpeoMIIeHre cBeTa. ONTHYECKHE TPUOOPEI.

[Tonnoe BHyTpeHHEE OTpaxkeHue. Moaenb CBETOBOJA.

HccnenoBanne cBOWCTB M300pakeHUH B TMH3AX.

Mopenu MUKpPOCKOIa, TEIECKOIA.

Habmonenmne natepdepernnu crera.

HaGmonenue mudpakiym ceera.

HaGmonenune mucnepcun ceera.

[Tonyyenue cnexTpa ¢ MOMOLIBIO PU3MBI.

[Tomyuenue criekTpa ¢ MOMOMIBIO TUGPAKITHIOHHONW PEIIETKH.

Habmonenue monspusanuu cBera.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

N3mepenne mokazaTens MpeaoMIIeHHs CTEKIa.

HccnenoBanue cBOCTB M300pakeHUH B IMH3AX.

Habnronenue aucnepcun ceera.

Paznen 6. OcHOBBI cieMAIbHON TEOPHH OTHOCUTEIHLHOCTH
['panuIsl TPUMEHNMOCTH KJIACCHYECKON MexaHHWKH. [locTymaTel crenuansHOW TEOPHH OTHOCHTEIHHOCTH: WHBAPHMAHTHOCTH MOJYJS CKOPOCTH CBETa B
BaKyyMe, IPUHITUI OTHOCUTEIbHOCTH DUHIITEHHA.
OTHOCUTENBFHOCTD OTHOBPEMEHHOCTH. 3aMeIJIeHHe BPEMEHH U COKPAIIEHUE JITHHEI.
OHeprus ¥ UMITYJIbC PEISITUBACTCKON YaCTHIIBI.
CBsI3b MacChl C HEPTHEH U UMITYJIbCOM PESITUBUCTCKOM YaCTHIIBI. DHEPTHS MOKOSI.

Pasnen 7. KBanToBas ¢puznka
Tema 1. Dnemenmul Keanmoeou onmuxu
®oronbl. ®opmyna [Inanka cBs3u 3Heprun (OTOHA C €T0 YACTOTOW. DHEPTHUS ¥ UMITYIIhC POTOHA.



OtkpeiTiie 1 ucciaenoBanne Goroddpdexra. Oneitel A. I'. CromeroBa. 3akoHbI (oToddpdekra. YpaBHenne DitHmreitna mis gorodddekra. «KpacHas
rpanuna ¢porodddexra.

Hasnenue ceera. Onbithl [1. H. JIeGenena.

XHUMHUYECKOE ACICTBUE CBETA.

TexHnueckre yCTpOHCTBa U IPaKTHYECKOE MPUMEHEHHE: POTOAIEMEHT, (POTOAATIMK, COJIHEUHAas OaTapes, CBETOUO.

Jemoncmpayuu

®oTo3PeKT Ha ycTaHOBKE C IMHKOBOH MJIACTHHOM.

HccenenoBanne 3ak0HOB BHEITHETO GoTodddeKTa.

Ceertonuon.

ConHeuHast Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pesepdopna no paccesnuto a -uactuil. [lnanerapras moxaenb aroma. [loctynatel bopa. M3myuenue u morionieHue
(hOTOHOB IIpH TIEpPEXO/Ie aTOMa C OJTHOTO YPOBHS 3HEPTUU Ha Npyroi. Buabl criektpoB. CrieKTp ypoBHEH SHEPTHUU aTOMa BOAOPOIA.

Bonuossie coiicTBa yacTtuil. Bomusl ne bpoitna. KopnyckyaspHO-BOJIHOBOH Ayaau3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3ITy4eHUE.

TexHnyeckue yCcTpoicTBa M MPaKTUIECKOE IPUMEHEHHE: CIIEKTPaIbHBIN aHaIu3 (CIIEKTPOCKO ), JTa3ep, KBAHTOBBIN KOMITHIOTED.

Lemoncmpayuu

Monens onbiTa Pesepdopna.

OrnpenenenHye AJIMHBI BOJIHBI Jla3epa.

HaOmonenne muHeHyaThIX CIIEKTPOB U3ITYUYCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomuol

HaGmonenne nuHeyaToro crexTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, JOKa3bIBAIOLINE CIOXKHOCTh CTpoeHHus sapa. OTkpeiTHe pannoakTuBHOCTH. OmnbiTel Pesepdopma 1o ompeneneHuro cocrasa
pannoakTuBHOTO M3My4yeHus. CBoicTBa anbga-, 6eta-, raMMa-u3IyueHus. BinsHue paanoakTHBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTtkpsITHE TPOTOHA M HeWTpoHa. HykionHas Monens siapa I'eiizen6epra- MBanenko. 3apsia saapa. MaccoBoe uncio sapa. M3oTomsl.

Anbda-pacnan. DIEeKTPOHHBINA U IOZUTPOHHBIN OeTa-pacnai. ['aMMa- n3mydeHue. 3aK0H paliOaKTHBHOTO paclaia.

DHeprus CBsA3W HYKJIOHOB B sijpe. SnepHbie cuibl. Jleekt macch sipa.

SInepHble peakiuu. [lenenue u cunTes suep.

SAnepusiit peaktop. Tepmosanepubiii cuaTe3. [IpoGieMs! 1 IEPCIIEKTUBBI AAEPHON SHEPTETUKH. DKOJIOTHUECKUE aCTIEKTHI SIIEPHOI SHEPTETHKH.

OnemeHTapHbIE YacTHIBI. OTKPBITHE TTO3UTPOHA.

MeTto/1p1 HAOMIOACHNUS U PETHCTPAINH JIEMEHTAPHBIX YACTHII.

dyHaaMeHTalbHbIC B3aUMOCHCTBYS. ENMHCTBO (QU3NYECKOM KapTHHBI MHpA.

Texuuveckue ycTpoucTBa U MIPAKTHICCKOE MMPUMEHEHNE: JO3UMETp, Kamepa BuiibcoHa, simepHbIi peakTop, aToMHast bomoa.

Jemoncmpayuu



CYETYMK HOHUBUPYIOIINX YACTHII.
Yuenuueckuii skcnepumenm, nabopamoprule pabomol
HUccnenoBanre TpekoB 4acTHIl (110 TOTOBBIM (oTorpadusim).

Pasnes 8. D1eMeHTHI ACTPOHOMHUM M ACTPOPHU3UKH

Otansl pa3BUTHs acTpoHOMUU. [IpuKiIanHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE AaCTPOHOMUH.

Bun 3Bé3nnoro HeOa. Co3Be3aus, sipKue 3BE3bI, IUIaHEThI, UX BUAUMOE IBHKCHUE.

ConHeyHas cucrema.

Connue. ConHeuHast akTUBHOCTh. McTtounuk sHeprun ConHua u 3BE3A. 3BE3ABI, UX OCHOBHBIE XapaKTePUCTHUKH. J[MarpaMMma «CHEeKTpaJbHBINA Kiacc -
CBETUMOCTBY». 3BE3/IBI TTIABHOM MOCIEAOBATEILHOCTH. 3aBUCUMOCTh «Macca - CBETUMOCTB» JJIA 3BE3] TJIABHOW IOCIICOBATEIBHOCTU. BHyTpeHHee cTpoeHue
3B€31. COBpeMEHHBIE MTPEJICTaBICHUS O MPOUCXOKICHUH U 3BOIONNY COMHIIA U 3BE3/. DTarbl )KU3HU 3BE3I.

Mnineunsiit [IyTh - Hama ["anaktuka. [Tonoxenue u asuwxenue Connna B ['anaktuke. Tunel ragaktuk. PaguoranakTuku U kBazapbl. YEpHbBIE OBIPHI B sIApax
raJlakTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa66:ma. Pazoeranue ramaktuk. Teopust bonbimoro B3peiBa. PenmukroBoe u3imydeHue.

MacmrabHast cTpykTypa Beenennoii. MeraramakTuka.

Hepeménneie mpo0ieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

Ha6J'IIOIIeHI/I$[ HCBOOpy)KéHHI)IM rjiasoMm C HUCIHOJB30BAHUEM KOMIIBIOTCPHBIX HpI/IHO)KeHI/Iﬁ A OoNpeACICHUSA TMOJIOKCHUA HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JAaTy: OCHOBHBIE c03Be3/11s1 CeBEpHOro MOIyIIapUs U ApKUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, manet, Miteanoro [lytu.

Oo6o0maromee NOBTOpeHUE

Ponb ¢u3uku 1 acTpOHOMHH B SKOHOMHYECKOH, TEXHOJIOTUYECKOM, COLMAIbHON U 3THUECKON cepax IesTeTbHOCTH YeJIOBEeKa, POJIb U MeCTO (PU3UKU H
ACTPOHOMHH B COBPEMEHHOW HAay4yHOW KapTHHE MHUpa, POib (U3NUECKOW TeopHH B (OPMHPOBAHUM TPEACTABICHHH O (PH3MYECKOH KapTWHE MHpa, MECTO
($u3nUecKoil KapTUHBI MUpa B OOILEM PsILy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUN O IPUPOJE.

Me:xnpeaMeTHbIe CBSI3U

Uzyuenne xypca ¢usukn 6a3oBoro ypoBHs B 11 Kiacce OCyHIeCTBISETCS ¢ YYETOM COJIEPKATEIBHBIX MEXKIIPEIMETHBIX CBS3EH C KypcaMH MaTeMaTHKH,
OMOJIOTHH, XUMUH, Teorpadry U TEXHOJIOTHH.

Mesicnpeomemmnvie nousimusi, CBI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTO MO3HAHUS: SIBJICHUE, HAYYHBIA (aKT, TUTIOTe3a, (PU3NUECKas BEINIHHA, 3aKOH,
Teopus, HaOII0IeHNE, SKCIIEPUMEHT, MOJICINPOBaHNE, MOJIENb, H3MEPEHUE.

Mamemamuxka: penieHre CUCTEMBl ypaBHEHHH, TPUTOHOMETpHUUYeCcKue (YHKIHMH: CHHYC, KOCHUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXKAECTBO, BEKTOPHl M MX MPOEKIMH HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, NMPOM3BOJHBIC 3JIEMEHTAPHBIX (YHKIHH, MPU3HAKH MOAOOMS TPEYTOJIbHUKOB,
orpeesieHre TUIOLIa Iy MIOCKUX GUryp u 00bE€Ma Tel.

bBuonozus: anexrpuueckue sIBICHUA B XKHUBOM Ipupoae, KosiebaTelbHble IBIKCHUS B XKUBOM NPUPOJE, ONTUUECKUE SBJICHUS B KUBOHM MIPUPOAE, NelicTBUE
paaAvanny Ha XKUBBIE OPTaHNU3MBI.

Xumus: cTpo€HHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKasi CTPYKTYpa TBEPIBIX TeJl, MEXaHU3Mbl 00pa30BaHUsl KPUCTAIIMUECKON PEIIETKH, CIIEKTPaIbHbIM
aHaJu3.



T'eoepapua: marHUTHBIE TTONMIOCA 3€MITH, 3aJIE)KH MATHATHBIX Py, POTOCHEMKA 3eMHOM MMOBEPXHOCTH, MTPEICKa3aHNe 3eMIIETPSICCHHIA.
Texnonocus: TUHUU SIEKTpOIEpenay, TeHepaTop NMEPEeMEHHOr0 TOKa, AJIEKTPOABUTATENb, WHAYKIIMOHHAS I€4Yb, paaap, pagdonpuéMHUK, TEIECBHU30D,
aHTeHHa, Tenedon, CBU-neub, MpOSKIIMOHHEIN ammapaT, BOJOKOHHAs ONTHKA, COJTHEYHas Oarapes..

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IIPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

OcBoenue yueOHOro npeamera «dusrka» Ha ypoBHE CpeJHEro ooIiero oopasoBanus (0a30BbIH YPOBEHB) JODKHO 00ECICUUTh TOCTHKCHHUE CIICYHOIINUX
JIMYHOCTHBIX, MCTAIIPEAMETHBIX U IMTPEAMETHBIX O6pa3OBaTCJH>HBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDI
JInuHOCTHBIE pe3yabTaThl OCBOEHUs yueOHOTO mpeameTa «Du3nka» IOHKHBI OTPa)kaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOLIMXCSl PYKOBOJACTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEH TIO3WIMEH JHYHOCTH, CUCTEMON IIEHHOCTHBIX OpPWEHTAIMHA, IMO3UTHUBHBIX BHYTPEHHHX YOEKICHHH, COOTBETCTBYIOIINX
TPaIULIMOHHBIM LIEHHOCTSIM POCCUIICKOTr0o 00IIECTBa, pacIIMPEHNE )KU3HEHHOTO OMbITAa U OIBITa ACATEIIEHOCTH B MPOLIECCEe PEealn3alil OCHOBHBIX HAlpaBlIeHUN
BOCIIUTATEIbHOM AEATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) IrpakIaHCKOI0 BOCIIMTAHUA:

c(OPMHUPOBAHHOCTD TPAKAAHCKON TO3UIUH 00yUarOIIerocs Kak akTHBHOTO U OTBETCTBEHHOTO WJIEHa POCCHICKOTO OOIIECTBA;

MIPUHSTHE TPAAUIIMOHHBIX 00IIeUeTI0BEYECKINX T'YMAaHUCTUYECKIX U IEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTB BECTH COBMECTHYIO JISSITEILHOCTh B MHTEPECaX IPa)kIaHCKOTO O0IEeCcTBa, y9aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHOM OpTaHN3aIH;
yMEHHUE B3aUMO/IEHCTBOBATH C COIMAILHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX QYHKIUSIMH U Ha3HAYCHUEM;

FOTOBHOCTb K T'YMaHUTAapHOW U BOJIOHTEPCKOM 1E€ATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTINTAHMSA:
c(OPMHUPOBAHHOCTH POCCUHCKON TPaKIAHCKON MICHTUYHOCTH, IATPHOTH3MA;
LEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CUMBOJIaM, TOCTH)KEHUSIM POCCHUCKUX YUEHBIX B 00JacTH (PU3MKU U TEXHUKH;

3) JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STHYECKOTO MTOBEICHUS;

CITIOCOOHOCTH OIICHWBAThH CUTYAIIMIO U MIPUHUMATH OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICH HA MOPATBHO-HPABCTBEHHBIE HOPMEI U IIECHHOCTH, B TOM YHCJIE B
JIeATeIbHOCTH YUEHOTO;

OCO3HaHUE JIUYHOTO BKJIAJIa B IIOCTPOCHHUE YCTOHUNBOTO Oy TyIIETO;

4) 3CTETUYECKOI0 BOCTIUTAHMSA:

ACTETUYECKOE OTHOIIICHUE K MHUPY, BKIIOYAs SCTETHKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (PU3NIECKOI HayKe;

5) TPYAOBOI'0 BOCIIUTAHUS:

HWHTEpEC K PazInyHBIM cdepaMm NpodhecCHOHATIBHON NesSTeIbHOCTH, B TOM YHCJE CBSI3aHHBIM C (DU3UKOM M TEXHHUKOH, YMEHHE COBEpLIaTh OCO3HAHHBIN
BbIOOp Oynymieid npodeccun U peaan30BbIBaTh COOCTBEHHBIE YKU3HEHHBIE IIAHBL;



TOTOBHOCTB M CIOCOOHOCTD K 00pa30BaHUIO 1 caMOOOPa30BaHUIO B 00JacTH (PU3UKH HA MIPOTSHKEHUN BCEH JKU3HU;

6) JKO0JIOTHYECKOr0 BOCIIUTAHUSL:

c(hOpMHUPOBAHHOCTH IKOJIOTHUECKOH KYIBTYPHI, OCO3HAHKE TTI00ATBHOTO XapaKTepa SKOJIOTHIECKUX MPodIem;

IJIJAHUPOBAHKE U OCYLIECTBICHUE IEUCTBUI B OKPYKAIOIIEH Cpeic Ha OCHOBE 3HAHUS 1IEJIEH YCTOWYMBOIO PA3BUTHUS YEJIOBEUECTBA;
pacIIrpeHne OIbITa AesITeTFHOCTH SKOJIOTHYECKOW HAIIPaBIEHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUH 10 (PU3UKE;

7) LEHHOCTH HAYYHOI'0 IO3HAHMUS:

c(OpMHUPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

0CO3HAaHUE IIEHHOCTH HAayYHOH IeATeIbHOCTH, TOTOBHOCTh B IpoIecce N3yUYeHUs] (PU3UKU OCYHIECTBIATH MPOCKTHYIO U UCCIIEIOBATENBCKYIO eI TENEHOCTD
WHAWBHUIyaJIbHO U B TPYIIIE.

METAHNPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBUS
BazoBrble Jornueckne aeicTBus:

CaMOCTOSITEIBHO (POPMYIMPOBATEH U aKTYAIN3UPOBATh IPOOJIEMy, pacCMaTpPUBaTh €€ BCECTOPOHHE;

OIIPENEIIATh LeNH ACATENbHOCTH, 3a1aBaTh IapaMETPbl U KPUTEPUU UX TOCTIKEHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHSI B PACCMATPUBAEMBIX (PU3NUECKUX SIBICHUSX;

pa3pabaTteIBaTh MJIaH PELICHUs IPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIUXCSl MaTepPHANIbHBIX U HEMAaTePHAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBEI B ACATCIIBHOCTE, OUCHHUBATL COOTBETCTBHUE PE3YJILTATOB LCIIAM, OLICHUBATE PUCKU HOCJIG):[CTBI/Iﬁ JACATCIIBHOCTH,

KOOPAWHHUPOBATH U BBIIIOJIHITH Pa0OTY B YCIOBHAX PEAIbHOTO, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS,

pa3BUBATh KPeaTUBHOE MBIIUICHUE NIPY PEIICHUH KU3HEHHBIX TpobiieM. bazoBble ucciienoBaTebcKue 1elCTBUS:

BJIaACTh Haquoﬁ TepMHHOHOFHeﬁ, KIIFOYEBBIMU ITOHATHUAMU U METOJaMHU (1)I/ISI/I‘-ICCKOI\/'I HaYyKH,

BJIAJICTh HABBIKAMHU Y4e€OHO-HCCIICAOBATEIICKON M MPOCKTHON JEATEILHOCTH B 001acTH (PU3UKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEILHOMY
MOUCKY METOIOB pelIeHUs 3a7ad (PU3MUECKOT0 COJIEPIKAHMUS, TPUMEHEHHIO PA3IIMYHBIX METO/IOB MTO3HAHNS;

BJIAACTh BUAAMU ACATCIBHOCTHU IO IMOJTYYCHUIO HOBOI'O 3HAaHUWA, €0 UHTEPIIPETALINH, Hpeo6pasoBaHm0 " IPUMCEHCHHUIO B pa3JIMYHbIX y‘-Ie6HI)IX CUTyalusix,
B TOM YHCIIE TIPH CO3/IaHUH YIeOHBIX IPOCKTOB B 001acTH Pr3nKH;

BBIABIIATE IMPUYUHHO-CIICACTBCHHBIC CBA3U W aKTyaJIM3UPOBATH 3aJaydy, BBIABUI'ATb T'HIIOTE3Y eé PEUICHUA, HAXOAUTh ApPTyYMCHTHI JJId JOKa3aTCJIbCTBa
CBOUX YTBEP)KJICHHH, 3a]1aBaTh [TapaMETPhl U KPUTEPUU PELLICHNUS;

AHAJIM3UPOBATH ITOJIYYCHHBIC B XOA€ PEHICHUA 3aadyu PE3YJIbTAaThl, KPUTUUYCCKHU OLUCHHUBATH HUX JOCTOBEPHOCTH, MMPOTHO3UPOBATH M3MCHCHUEC B HOBBIX
YCIIOBUSIX,

CTaBUTH U (OPMYIIUPOBATH COOCTBEHHBIE 3a/1a4W B 00pa30BaTeIBLHOM JIESITEIPHOCTH, B TOM YHUCIIE PH U3yYSHUN (HU3HKH;

naBaTb OLICHKY HOBBIM CHUTYyallUusAM, OICHHUBATH HpPIO6peTéHHI)II>'I OIIBIT,

YMETb IIEPEHOCUTD 3HAHUS 110 (PU3UKE B IPAKTHUECKYIO 00JIaCTh )KU3HEAEATEIILHOCTH;

YMETbh MHTETPUPOBATh 3HAHUS U3 PA3HBIX NPEIMETHBIX obJacTeii;

BBIJIBUT'aTh HOBBIE UJIEH, IIpe/iIaraTb OPUrMHAIbHbIE MOAXO0/bl U PELLICHUS; CTABUTH IIPOOJIEMbI U 33134, TOMYCKAIOIUe albTepPHATUBHBIE PEIICHUS.



PaGorta ¢ undgopmanueii:

BJIQJICTh HaBBIKAMH TOJy4eHHUS WH(OOPMALUU (PU3NIECKOTO COJCPIHKAHUS U3 UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSATEIIBEHO OCYIIECTBIISATh MIOUCK, aHAJU3,
CUCTEMAaTHU3aIIUI0 U MHTEPIIPETALINI0 HHGOPMAIUY PA3IMYHBIX BUJIOB B (DOPM MIPEICTABIICHUS;

OIICHUBATh JIOCTOBEPHOCTH MH(OPMAIIUY;

KCIIOJIb30BaTh CPEJICTBA MHPOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX M OpPTraHU3aIlMOHHBIX 3a/1a4
¢ coOmoneHneM TpeOOBaHUI SPrOHOMHUKH, TEXHHKH O€30TIAaCHOCTH, THTHEHBI, PeCypCOCOepeXeHHsI, MPABOBBIX W ITHYECKUX HOPM, HOPM WH(GOPMAIMOHHOM
0€e3011aCHOCTH;

CO03/1aBaTh TEKCTHI (PM3MUECKOTO COAEPIKAHUS B PA3NUYHBIX (popMaTax ¢ yu€ToM Ha3HadeHHUS WH(GOPMAIIUH U LIEIEBON ayJUTOPHH, BEIONPAs ONTHMAaIHHYIO
(hopMy TIpeiCTaBICHUS U BU3yaTH3aIiH.

KoMMyHMKaTHBHBIE YHUBEpPCaJIbHbIe Y4eOHble 1elicTBUSL:
OCYILECTBIIATH OOIEHHE Ha yPOKax (PU3UKH U BO BHE-YPOUHOU ACATEIBHOCTH;
pacmo3HaBaTh NPEANOCHIIKH KOHGIUKTHBIX CUTYallui U CMSITYaTh KOH(IUKTHL;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOXO TOUKY 3PEHMS C UCIIOIb30BAHUEM SI3BIKOBBIX CPECTB;
MOHUMATh U UCIIOJI30BaTh MPEUMYIIECTBA KOMaHTHON U UHIUBHYyalbHOH PaboOThI;
BBIOMPATh TEMAaTUKY U METOJIbI COBMECTHBIX JICHCTBHUI ¢ YIETOM OOIIMX WHTEPECOB U BOBMOXKHOCTEH KaXKJIOTO UJIeHa KOJUICKTUBA;
IIPUHUMATh LIE€JIM COBMECTHOM JEATENBHOCTH, OPraHU30BbIBATE M KOOPAWHUPOBATH JACUCTBUS IO €€ JNOCTWKEHHUIO: COCTABJISTH IUIAH JACUCTBU,
pacnpeensiTh pojiH ¢ Y4ETOM MHEHUH yYaCTHUKOB, 00CYKJaTh Pe3yJIbTaThl COBMECTHOH paboThI;
OILIEHMBAThH KAYECTBO CBOETO BKJIA/Ia M KaXKJIOTO yYaCTHHKA KOMaH bl B OOLIMIA Pe3yabTaT M0 pa3pabOTaHHBIM KPUTEPHUSIM;
HpeaJIaraTh HOBbIE IIPOEKTHI, OLIEHUBATH UJIEU C IIO3ULIMY HOBU3HBI, OPUTMHAIBHOCTH, IIPAKTUYECKOW 3HAYUMOCTH;
OCYIIECTBIIATH O3UTUBHOE CTPATETUUECKOE TIOBEACHUE B PA3IIMUHBIX CUTYAIUSX, TIPOSBIISTH TBOPUECTBO M BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBePcadbHbIE Y4eOHbIE NelCTBUS
Camoopranuszanus:
CaMOCTOSITETIFHO OCYIIECTBIATh MO3HABATEIBHYIO ACSITENFHOCTh B O0JIACTH (PM3HKK M aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYyITHUPOBATH
COOCTBEHHBIC 3aaUH;
CaMOCTOATEIIBHO COCTAaBJIAThL IIJIAH PEIICHUA paC‘IéTHBIX N Ka4YCCTBCHHBIX 3aJa4, IIJIaH BBIIIOJTHCHHA HpaKTquCKOﬁ pa6OTI)I C y‘IéTOM NUMCIOIINXCA
PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHHII;
naBaThb OLICHKY HOBBIM CHUTYallUAM,
pacmmpsTh paMKH y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX TPEAIOYTCHUIA;
JieNiaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIlICHNUE;
OIIEHMBATh MPUOOPETEHHBIN OTIBIT;
Croco0CTBOBATh (POPMHUPOBAHUIO M TPOSIBICHHUIO IPYIUIIUN B 00JIACTH (PU3HUKH, TOCTOSHHO MOBHIIIATH CBOM 00pa30BaTeIbHBIN U KYIbTYPHBIA YPOBEHD.
CaMOKOHTPOJIb, SMOLMOHATbHbIN UHTENIEKT:
JIaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B I€ATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YNIBTATOB LIETISIM;
BJIaJIETh HABHIKAMH ITO3HABATEILHON pe(IIEKCUHU KaK OCO3HAHHS COBEPIIAEMBIX JIEHCTBUI U MBICIUTEIHHBIX MPOIIECCOB, UX PE3YJIHTATOB 1 OCHOBAHWU;



UCTIONB30BATh MPUEMBI pepIICKCHH IS OIIEHKH CUTYaIHH, BEIOOPA BEPHOTO PEIICHHS;

yYMETh OLICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEILICHHS TI0 MX CHUYKECHUIO;

MPUHUMATH MOTHBBI U apTYMEHTBI APYTHX MPH aHATIN3€ PE3yIbTATOB ACATEILHOCTH;

NPUHAMATH ce0sl, IIOHUMAsi CBOM HEJJOCTATKH U TOCTOMHCTBA;

MPUHUMATH MOTHBBI U apTYMEHTBI APYTHX MPH aHATIN3€ PEe3yIbTATOB ACSTEILHOCTH;

NPU3HABATh CBOE MPABO M NMPABO APYTUX HA OMINOKH.

B mpomnecce moctwkeHHs] TMYHOCTHBIX PE3yJIbTaTOB OCBOSHHSA MPOTPaMMBbl MO (U3UKE JUIS YPOBHS CpeAHero odumiero oOpa3oBaHHs y 0Oydarommxcs
COBEPIICHCTBYETCS SMOIMOHANBHBIN HHTEIUIEKT, MPEANOIaraloIuil ChOPMUPOBAHHOCTD:

CaMOCO3HAHHMS, BKITIOUAIONIETO CIIOCOOHOCTh TIOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE, BUJICTh HAIIPABICHUS Pa3BUTHS COOCTBEHHOW 3MOLMOHAIBHON
cdepsl, OBITH YBEpEHHBIM B cebe;

CaMOpPETYJIMPOBAaHHS, BKJIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE NPHHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJECHHE, CIIOCOOHOCTH aIalTHpPOBATHCA K
SMOIHOHATBFHBIM U3MEHEHHUSIM B TIPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALINH, BKIIOYAIONIEH CTPEMIICHHE K TOCTIKCHUIO 1IN M YCIIeXy, ONTHMHU3M, HHUIIHaTHBHOCTh, YMEHHE J€HCTBOBATh NCXO/S M3 CBOMX
BO3MOKHOCTEH;

SMITaTUH, BKJIOYAIONICH CIIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE APYTHX, YUYUTHIBATH €r0 MPH OCYLICCTBICHHH OOIIEHHS, CIIOCOOHOCTh K
COYYBCTBHIO U COTICPEKUBAHUIO;

COLIMANTBHBIX HABBIKOB, BKJIIOYAIONIUX CHOCOOHOCTH BBICTPaMBaTh OTHOLICHHUS C JPYTUMH JIFOJBMH, 3a00THUTHCS, MPOSBISATH MHTEPEC M pa3periarh
KOH()ITUKTHI.

HPEJIMETHBIE PE3YJIBTATDI
K xoHIty oOyuenus B 10 kj1acce npeMeTHbIC Pe3yJIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPaXXaTh CHOPMUPOBAHHOCTh Y O0YUYAIOIIMXCS YMEHUI:
JIEMOHCTPHUPOBATh HA MPUMEPAX POJIb U MECTO (DM3WKH B (POPMHUPOBAHUH COBPEMEHHOW HAayJHOW KapTHUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHHKH U
TEXHOJIOTH, B IPAKTUYECKOU €SI TENBHOCTH JIFOJEH;
YUUTHIBATh TPAHMIBI IPUMEHEHHS N3YyUEHHBIX (PU3MUYECKUX MOJeNel: MaTepuaibHas TOUKa, HHEPIHANbHAs CUCTeMa OTcuETa, abCONMIOTHO TBEPAOE TEJO,
WieabHBIN Ta3, MOJIETH CTPOCHUS I'a30B, )KUIKOCTEH 1 TBEPJBIX TEJ, TOUSUHBIH 3JIEKTPHUUESCKHIH 3apsi]l IPH PEIICHUN PU3MUECKHX 3a]1a4;

pacrno3HaBaTh (YU3MUYECKUE SBJICHUS (TIPOIECCHI) U OOBICHITH UX Ha OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS BEIIECTBa
M DJEKTPOJWHAMUKU: PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBIKEHHE, CBOOOTHOE TMajicHWe TeJ, ABIKEHUE M0 OKPYKHOCTH, WHEpLUS,
B3auMozeicTBrUe Tel, MuQdy3us, OPOYHOBCKOE JBIIKEHUE, CTPOCHUE YKHIKOCTeH M TBEPIBIX TeN, U3MEHEHHUE 00BhEMa Ted MpU HArpeBaHUM (OXJIKICHUH),
TEIUIOBOE paBHOBECHE, CTIApEHHE, KOHCHCAITUS, TUIaBJICHNE, KPUCTAILIN3AINS, KHUIICHHE, BIAYKHOCTh BO3/IyXa, TOBLIICHIE JABJICHNUS Ta3a IPH €ro HarpeBaHUH B
3aKpBITOM COCY/I€, CBSI3b MEXK/y ITapaMeTpaMy COCTOSIHUS T'a3a B U30MPOIECCAX, ITEKTPU3ALIMS Tell, B3AUMOJICHCTBHE 3apsI0B;

OIMCHIBATh MEXAHWYECKOE JIBIXKCHUE, MCIIONB3Yys (PU3NMUECKIE BEIUYMHBI: KOOPIUHATA, MyTh, TIEpEMENICHIE, CKOPOCTh, YCKOPEHUE, Macca Tella, CHIIa,
WMITYyJIbC TeJla, KMHETHYeCKas SHEpTHus, MOTEHIMAIbHAs SHEPrus, MeXaHWdeckas padora, MeXaHWYecKas MOIIHOCTh, MPHU OMUCAHWW IPABHJIBHO TPaKTOBATh
(¢u3nYecKuii CMBICI UCTIONB3YEMbIX BEJMYUH, HX 00O3HAYCHUS W CIMHUIIBI, HAXOJUTh (OPMYIIBI, CBSI3BIBAIOIINE JAHHYI0 (U3MUYECKYIO BEIHUUHY C JPYyTUMH



BEIMYMHAMUY;

OIMCHIBATh W3YyUCHHBIC TETJIOBBIE CBOWMCTBA TEN W TEIUIOBBIC SBIICHHS, HCIONB3yd (PM3MUECKHE BEIMYMHBL: JABJICHUE ra3a, TeMIlepaTypa, CpemHsis
KHHETHYECKass YJHEPTHUSl Xa0THYECKOTO BMKEHUSI MOJIEKYJI, CpPEAHEKBaApaTHYHAs CKOPOCTh MOJIEKYJ, KOJIMUYECTBO TEIUIOTHI, BHYTPEHHsIsI SHEprusi, padora rasa,
KO3 PHULMEHT NOJE3HOT0 JICHCTBUS TEIUIOBOTO ABUTATENS; IPH OMMCAHUU MPABHUIILHO TPAKTOBATH (PU3UUECKHI CMBICI UCTIONb3YEMbIX BEIUYHH, UX 0003HAYCHUS
W eTUHMILIBL, HAXOAUTH OPMYJIBI, CBSI3BIBAIOIINE TAHHYIO (PU3MYECKYIO BETUUNHY C APYTUMH BEJINUHHAM;

OIMCHIBATh M3YUEHHbIE IEKTPUUYECKHE CBOWCTBA BELIECTBA M IEKTPUUECKHE SIBJICHUS (IPOLECCHI), UCTIONB3Ys (PU3NUYECKHE BEIUIMHBL: MEKTPUUCCKHUM
3apsi, WIEKTPUYECKOE II0Ne, HANPsHKEHHOCTh MOJs, MOTEHLMAJ, PAa3HOCTh IIOTEHIMAJOB; NPH ONHCAHUM IPABHWIBHO TPAaKTOBaTh (U3MUECKUH CMBICIT
HCIIOJIb3YEMbIX BEJINYMH, UX 0003HAYEHUS U €ANHUIIBL, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEIMUUHY C APYTHUMHU BEITUUYNHAMU;

aHAIM3UPOBATh (PU3MUECKHE TIPOIECCHl U SBJICHHSA, UCIONB3Ys (PU3NUECKHe 3aKOHBI W MPHUHIUIBL 3aK0H BcemupHoro TsaroteHus, |, Il u Il 3axons
HrroToHa, 3aKOH COXpaHEHHsI MEXaHHYECKOW SHEPruH, 3aKOH COXPAHEHHs HMILYJbCa, MPUHLUI CYNEPHO3ULUH CHJI, IPUHLUUI PAaBHONPABUS HHEPLMAIbHBIX
CHCTEM OTCYETa, MOJICKYJSIPHO-KUHETUUECKYIO TEOPHUIO CTPOCHUS BELIECTBA, I'a30BbIE 3aKOHBI, CBSI3b CpPeIHEH KHHETHYECKOH SHEPrUH TEIIOBOTO IBIKEHHS
MOJICKYJ C aOCONIOTHOW TEeMIIEpaTypoH, MEpBbIil 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUs 3JIEKTPHUUECKOro 3apsana, 3akoH KysoHa, mpu 3TOM pas3nndarh
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA, €0 MaTeMaTHUYECKOE BBIPAKEHNE U yCIOBUS (TpaHMLbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC NPHUHLMIBI JEHCTBUS MAIlWH, NPUOOPOB M TEXHUUYECKUX YCTPOWCTB; pa3iWdarh YCIOBHA MX O€30IaCHOrO HCIOJIB30BaHUS B
TIOBCEIHEBHOM >KH3HU,

BBIMOJIHATH JKCIIEPUMEHTHI [0 HUCCICAOBAHUIO (PU3MYECKHUX SIBICHHH U MPOLIECCOB C HCIIOJIB30BAHHMEM IPSMBIX U KOCBEHHBIX H3MEPEHUH, NMPH 3TOM
¢dbopmynupoBaTh mpobieMy/3aady W TUIOTE3y y4eOHOro 3KCIEpUMEHTa, COOMpaTh YCTAaHOBKY M3 IPEUIOKEHHOTO 00OpYJOBaHMs, HPOBOAMUTH OIBIT H
(b opMynupoBaTh BEIBOABI,

OCYILIECTBIISTh IpPSIMbIE M KOCBEHHBIE HM3MEpeHUs] (U3MUECKUX BEIWYHMH, IPU 3TOM BBHIOMPATh ONTHUMAJBHBIN CIIOCOO HM3MEPEHHUs] M HCIOJIb30BATh
W3BECTHBIE METOABI OLICHKU ITOTPEITHOCTEH N3MEPEHUH;

HCCIIEI0BATh 3aBUCUMOCTH MEXIY (U3NYECKMMH BEJIMYMHAMU C HCIIOJIb30BAHUEM IPSMBIX H3MEPEHHH, NPHU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(UKCUPOBAThH PE3yIbTATHI HOTYUYEHHOHN 3aBUCUMOCTH (PU3NUECKUX BENWYHMH B BUAE TaOIHI U rpauKOB, AETaTh BBIBOJBI IO PE3yJIbTATaM HCCIIEIOBAHMS;

co0JroaTh npaBuiia 0€30MacHOTO TPYAa IPH MIPOBEAECHUH HCCIIEIOBAHUI B paMKax y4yeOHOro 3KCIIEPUMEHTa, Y4eOHO-HCCIIEA0BATEIbCKON U IPOEKTHON
NEeSITENIbHOCTH C UCTIONBb30BAHUEM H3MEPUTENIFHBIX YCTPOMCTB U 1a00paTopHOro 000py10BaHuUS;

pemaTs pacy€THbIE 3a/1a4u C SIBHO 33JaHHON (M3MUYECKON MOJAEIBIO, UCTIONb3YyS (PU3NUECKUE 3aKOHBI M MPUHLMIIEL, HA OCHOBE aHaJM3a yCJOBUS 3afad
BBIOMpATh (PU3MUECKYIO MOJETb, BBIICTATh (PU3MUECKUE BETUYUHBI U (OPMYJIBI, HEOOXOIUMBIE TS €€ pelIeHNs, TPOBOIUTH PAcUEThl M OIIEHWBATH PEaTbHOCTh
MOJTy4YE€HHOTO 3HaYeHHSI (PU3MIECKOM BETUYNHBL,

peiaTh Ka4€CTBECHHBIC 3a/la4M: BbICTPAMBATh JIOTHYCCKU HEIIPOTUBOPCUMBYIO LCIIOYKY paCCY)K)IeHHfI C OHOpOﬁ Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTU U
(bu3udecKue SBICHUS;

WCTONIB30BaTh MPH PEIICHWH Y4YeOHBIX 3ajad COBpPEeMEHHble HH(OPMAIMOHHBIE TEXHOJOTUU JUIsl TOHMCKA, CTPYKTYPHPOBAaHUS, WHTEPIPETAUU H
npeicTaBieHus] y4yeOHOW H Hay4HO-TIONMYJSIPHOW WHGOpPMANWU, TONXYYeHHOH W3 pa3iMYHBIX HMCTOYHWKOB, KPUTHYECKH aHAIU3UPOBATH IOJy4aeMYFO
WH(pOpPMAITHIO;

HPUBOANTH IPHMEPHI BKJIAJIa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, 00OBSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOIUH;

UCTIONB30BaTh TEOPETHYECKHE 3HAHHMA MO (U3MKE B IOBCEIHEBHOW JKM3HM Uil oOecnedeHHs O€30MacHOCTH MHpU OOpamieHuH ¢ HpubopaMu |
TEXHUYECKUMH yCTPOICTBaMU, AJIS1 COXPAHEHUS 3[J0POBbS U COOJIIOJIEHHST HOPM 3KOJIOTMYECKOr0 MOBEICHUS B OKPY KaIOIIEH cpele;



paboTaTh B TpyIIE C BBIIOJIHEHHEM pPa3IMYHBIX COLUMAIBHBIX pOJCH, IUIAHMPOBaTh PadOTy TPYIIBI, PAalMOHAIBLHO PaclpeleiisiTh OOS3aHHOCTH H
TUIAHUPOBATh JACATENFHOCTh B HECTAHAAPTHBIX CHUTYyallUsX, aJeKBAaTHO OLEHHWBATh BKJIQJ KaXKJAOTO M3 YYAaCTHHUKOB TPYIMIBI B PEUICHHWE paccMaTpHBaeMOU
poOIeMBbI.

K xonmy o0yuenus B 11 kjiacce npeaMeTHbBIE pe3ybTaThl HA 6a30BOM YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Yy 00yUAIOMINXCsl YMEHHA:

JeMOHCTPHPOBATh HA MpUMEpax PoJib U MeCTO (QU3UKU B (OPMUPOBAHUU COBPEMEHHON HayYHOH KapTHHBI MHUpPA, B Pa3BUTHH COBPEMEHHOW TEXHHKH H
TEXHOJIOTHH, B IPAKTHYECKOMN NEeITEITLHOCTH JIFOICH, TIEIIOCTHOCTD U SIUHCTBO (PU3NICCKON KapTHHBI MUPA;

YUUTBIBATh I'PaHULBl IPUMEHEHUS N3YyUYCHHBIX (PU3MUECKUX MOAEICH: TOUECUHBIM 3JIEKTPUUECKUH 3apsia, yd CBETa, TOUECUHbIH UCTOUHHUK CBETA, sIEPHAs
MOJIEJIb aTOMa, HYKJIIOHHAs: MOZEJIb aTOMHOTI'O SiIpa MpU pelieHNH GU3NIECKuX 3a1a4;

pacno3HaBaTh (U3WYECKUE SBIEHUS (MPOIECCh) W OOBACHATHP WX HAa OCHOBE 3aKOHOB JJIEKTPOIWHAMHUKH W KBAaHTOBOW (DHM3WKH: DSJIeKTpUdecKas
MPOBOJMMOCTD, TETIJIOBOE, CBETOBOE, XUMHUECKOE, MArHUTHOE ACHCTBUS TOKA, B3aMMOJACHCTBUE MarHUTOB, JICKTPOMAarHUTHAs MHAYKLUS, 1€HCTBUE MAarHUTHOT'O
MOJISl HA TPOBOJHUK C TOKOM M IBIKYLIMHCS 3apsifi, 3JCKTPOMAarHuUTHbIE KoJeOaHWs U BOJIHBI, NPSIMOJIMHEHHOE pAacIpOCTPAaHEHHWE CBETa, OTPaXKCHHE,
mpenoMiieHre, UHTephepeHIus, TUGPaKIus W TOIIpU3alus CBeTa, NUCIepchs cBeTa, ¢orodnekTpuueckuit dddext (hoTtorddekT), cBETOBOE NaBICHHE,
BO3HMKHOBCHHE JINHEMYATOr0 CIEKTpa aToMa BOAOPO/Ia, ECTECTBEHHAS! M HCKYCCTBEHHAs! PallOAKTUBHOCTD;

ONMCHIBATh W3YYEHHBIE CBOMCTBA BeIIECTBA (DJICKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE, 3JIEKTPHUYECKYI0 IPOBOAMMOCTh PA3IMYHBIX CpEx) U
3JIEKTPOMAarHUTHBIE SIBIECHUS (IIPOLIECCHI), UCIONb3Ys (PU3NUECKUE BENWUYMHBL: IEKTPHUUYCCKUN 3apsifl, CHJIa TOKA, 3JEKTPUUECKOE HANpPSDKEHHUE, 3JIEKTPHUUECKOE
COIIPOTHBJICHNE, PA3HOCTh NOTEHLUAJIOB, 3JIEKTPOABIKYIIAsA CUiIa, padoTa TOKA, MHAYKLUUS MarHUTHOrO MoJisd, cuiia Awmmepa, cuna JlopeHua, HHIYKTUBHOCTb
KaTyLIKH, SHEPrHs 3JCKTPUUECKOrO W MArHUTHOTO IIOJIEH, MEPHOA M 4YacToTa KojeOaHWH B KojeOaTelnbHOM KOHTYpe, 3apsii M CWia TOKa B Ipouecce
TFapMOHHYECKUX 3JEKTPOMAarHUTHBIX KoseOaHui, (OKyCHOE pacCTOSHUE M ONTUYECKasl CHJa JIMH3BI, IPH OIMCAHUH MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI
WCTIOJIb3YEeMbIX BEJINUMH, UX 0003HAYCHUS U €ANHUIIBI, YKa3bIBaTh (JOPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3NUECKYIO BEIUIMHY C IPYTUMH BEJIMUMHAMU;

OIMCHIBATh U3yYEHHbIE KBAHTOBBIE SBJICHUS M IIPOLIECCHI, UCIIONb3Yys (PU3NUECKUE BETMUUHBI: CKOPOCTD 3JIEKTPOMArHUTHBIX BOJIH, [UIMHA BOJIHBI M 4AaCTOTA
CBETa, JHEPIusi W HUMIOYIbC (OTOHA, MEPHOX MOJypaclana, dHEPrusl CBA3M ATOMHBIX SIEP, NMPH ONMCAHUM NPABHIBHO TPAKTOBATh (DU3WYECKUH CMBICT
UCTIONB3YeMbIX BEJIMYUH, WX OO0O3HAUYEHHWs] M COUHMLBI, yKa3blBaTb (OPMYJIbL, CBS3BIBAIOLIME IaHHYIO (DU3MYECKYIO BEJIMYMHY C JIPYTUMH BEJIMYHHAMH,
BBIYUCIISITH 3HaYCHUE (PU3NIECKOI BETMUNHBI;

aHAJIM3UPOBaTh (PU3NYECKUE IPOLECCHl M SBJICHHS, WCHOIB3YSA (U3MYECKHE 3aKOHBI M NPUHUUNBL 3akoH OMa, 3aKOHBI MOCIENOBAaTENBHOIO M
napajyielbHOTO COSIMHEHHS MPOBOAHUKOB, 3aKoH JIkoyms-JleHIa, 3aKOH B3JIEKTPOMAarHUTHOW WHAYKIHH, 3aKOH HPSMOJMHEHHOIO paclpOCTpaHEHHs CBETa,
3aKOHBI OTPAKCHUS CBETA, 3aKOHBI IIPEJIOMJICHHS CBETa, ypaBHeHHE DWHIITeHHA I GoToaddhexra, 3aKOH COXPAHEHHUS SHEPTUH, 3aKOH COXPaHEHHUS HUMITYJIbCa,
3aKOH COXPaHEHHs AJIEKTPUYECKOTO 3apsija, 3aKOH COXPaHEHMs MacCOBOTO YHWCIIA, MOCTyNaThl bopa, 3aKOH paJMoaKkTHBHOTO paclajia, Py 3TOM Pa3luydaTh
CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE BBIPAXKECHUE W YCIOBUS (IPaHHMIIbI, 00JIaCTH) MPUMEHUMOCTH;

OIPEACIIATE HAIIPABJICHUE BEKTOPA UHAYKIIUU MarHUTHOTO IIOJIA IPOBOJHUKA C TOKOM, CHUJIBI AMHepa U CHJIBI HopeHua;

CTPOUTH U ONKCHIBATh N300pakKeHNE, CO3/JaBaeMOe TNTIOCKUM 3epKajioM, TOHKOH JTMH301;

BBITTOJIHATE OKCHEPUMEHTHI IO HCCJIICAOBAHHIO (bI/ISI/I‘IeCKI/IX SIBIICHUN U IIpOHCCCOB C HCIIOJIB30BAHHUEM IIPAMBIX WU KOCBCHHBIX H3MepeHHI71: IIpu 3TOM
dbopmynupoBaTh MpobieMy/3alaqy W TUIOTE3y y4eOHOro JKCIIepHMEHTa, cOOMpaTh YCTaHOBKY W3 IPEUIOKEHHOTO 000pYJOBaHUsS, MPOBOAMUTH OIBIT H
(dbopMynupoBaTh BEIBOABI;

OCYILLIECTBIIATh IpPSIMblE M KOCBEHHbIE HM3MEpeHUs (U3MUECKUX BEIMYHMH, IPU 3TOM BBIOMpATh ONTUMAJbHBIN CIOCOO HM3MEPEHHS U HCIIOJIb30BaTh
HU3BECTHBIE METO/IbI OLIEHKH IMOTPENTHOCTEN N3MEPEHMUIA;

UCCIIE0BaTh 3aBUCHMOCTH (HM3MYECKUX BEIMYMH C HCIOJNHb30BAHHUEM IPSAMBIX W3MEPEHUH: HPH 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHpOBAThH



pe3yabTaThl ONMYUYEHHON 3aBUCUMOCTH (PU3NUECKUX BETMYMH B BUJC TaOIHIl ¥ rpaMKOB, 1eaTh BEIBOJBI 110 pe3ybTaTaM UCCIIeIOBAHUS;

co0oaaTh npaBuiia 0€30MacHOTO TPyAa MPH MPOBEACHUH UCCIEIOBAHUN B paMKax y4yeOHOro 3KCIIepUMEHTa, YUeOHO-UCCIEA0BATEIbCKON U TPOSKTHOM
JeSITENIBHOCTH € UCTIONB30BAHUEM U3MEPUTENFHBIX YCTPOMCTB U 1a00paTopHOro 000py10BaHuUs;

pemaTs pacyéTHbIE 3a/1a4u C SBHO 33JaHHON (U3MUYECKON MOJAEIBIO, UCTIONb3yS (PM3NUECKUE 3aKOHBI M MPUHIMIIEL, HA OCHOBE aHaji3a yCJOBUS 3afad
BBIOMpAaTh (HU3NYECKYIO0 MOJIEINb, BBIICNIATh (PU3NUYECKHE BETMYUHBI U (POPMYIIBI, HEOOXOIUMBIE Ul €€ PelIeHus], IPOBOAUTH Pacu€Thl U OLICHUBATh PEalbHOCTh
MOJYYSHHOTO 3HaYeHUs (PU3HMIECKON BEITMINHBL;

pemnraTh KadyeCTBEHHBIE 3aa4H: BBICTPANBATh JIOTHYECKN HEMPOTUBOPEUNBYIO IIEMOYKY PACCYXKJICHHUH ¢ OMOPOi Ha N3y4YEeHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bH3udecKue SBICHUS;

UCIIONb30BaTh NPH pEHICHNH YYeOHBIX 3aJad COBPEMEHHbIe HH()OPMAIOHHBIC TEXHOJOTHUH Ui TIOWCKAa, CTPYKTYPHUPOBAHUS, WHTEPIPETALMU H
NpEe/CTaBICHUS Y4eOHOW W HAyYHO-TIONMYJSIPHOM HMH(GOpPMAIWMM, MOJYYEHHOH U3 pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAIN3UPOBATH IIOJIy4aeMyIO
WH(OPMAITHIO;

OOBSACHATH NPUHIUIEI JSHCTBHUS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB, Pa3IMYaTh YCIOBHS MX OE30MAaCHOTO HCIIOJIH30BAHUS B MOBCETHEBHON
KH3HUY,

TPUBOANTH MIPUMEPHI BKJIAJIa POCCHHCKHX 1 3apyOEKHBIX YIEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B O0BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHHUKH ¥ TEXHOJIOTHH;

WCTIONb30BaTh TEOPETHYECKHE 3HaHUS M0 (U3WKE B TOBCEIHEBHOW JKM3HHM [UIsl oOecriedeHus 0e30MmacHOCTH MpH OOpamieHuH C TpudopamMui U
TEXHHYECKUMH YCTPOHCTBAMH, JUISi COXPAHEHHS 37I0POBbsl  COOJIFOICHHST HOPM SKOJIOTMYECKOTO MOBE/ICHHS B OKPYKAIOIEH Cpesie;

paboTaTte B TpyNIlE C BBINOJHEHHUEM pPa3IMYHBIX COLMAIBHBIX pOJEH, IUIaHUPOBATh PabOTy TPYINIBL, PALMOHAIBHO PACHpPENeisITh OOS3aHHOCTH M
TUIAHUPOBATH JICSITEIIFHOCTh B HECTAHNAPTHBIX CUTYalUsX, aJeKBaTHO OLIEHMBATh BKJIAJ KaXKIOr0 M3 YYaCTHUKOB TPYNIIBI B DEIICHHE pPacCMaTpPHBACMOM
MPOOIIEMBI.



TEMATUYECKOE IIVNIAHUPOBAHHUE

10 KVIACC
DJ1eKTPOHHBIE
KosmnuecTBO 4yacoB
(uudposbie)
N(_P l'[/]'[ HaHMeHOBaHHe pa3}1eﬂ0B U TEM l'lpOl"paMMLI KOHTpOﬂI)Hl)Ie HpaKTquCKHe Oﬁpa30BaTeHLHLIe
Bceero pecypcsl
padoThI padoThI
Paznen 1. DU3UKA U METOAbI HAYYHOI'O IO3HAHUSA
1.1 dusuka u METO ay4YHOTO IT03HA 2 bubmorexa LIOK
. W3MKa U METObl HAYYHOTO TIO3HAHUS
A Y https ://m.edsoo.ru/7f41 bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubnuorexa LIOK
2.1 K 5
HHEMATHIA https ://m.edsoo.ru/7f41 bf72
5 2 JTlnHamuKa 7 butmmoreka [IOK
https ://m.edsoo.ru/7f41 bf72
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 bubmmoreia LIOK
' P https ://m.edsoo.ru/7f41 bf72
nu
TOTO T10 pa3leny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKON 9 1 bubnnorexa [JOK
TEOPHH https ://m.edsoo.ru/7f41 bf72
butmmoreka [IOK
2 1 1
3 OCHOBEI TepMOAHAMHKH1 0 https ://m.edsoo.ru/7f41 bf72
33 ArperaTHble cOCTOSIHUS BelecTBa. Pa3zoBble 5 bu6mmotexa [IOK

TIePEXOIBI

https ://m.edsoo.ru/7f41 bf72




Hrtoro mo

pazneny

24

Paznea 4. JJIEKTPOJANMHAMUKA

bubmmoreka [IOK
4.1 €) 10 1
ieKTpocTatHia https ://m.edsoo.ru/7f41 bf72
4.2 [TocTostHHBIN AneKTpUYecKuil TOK. Toku B 12 1 Bu6mmoreka LIOK
PasIMYHBIX cpeliax https ://m.edsoo.ru/7f41 bf72
4
TOTO IO pa3leiy 29
PesepBHOE BpeMms 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 3
11 KJIACC
DJIeKTPOHHbIE
KoauyecTBo 4yacoB
(undposbie)
Ne i/n Hanvenosanue paseioB U TeM MPOrpaMMbl Kontponbupie | TpakTuyeckue o0pasoBaTe/bHbIe
Bcero pecypchl
padoThI padoTsI
Paznen 1. JJIEKTPOJAMHAMUKA
11 11 1 3 bubnmnoreka [HOK
MarsuTHO€ T0jIe. DJIEKTPOMAarHUTHAS HHIYKIIHSI https:// m.edsoo.ru/7f41c97c
4
TOTO IO pa3leiry 1
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 9 1 bubmuorexa [JOK
MexaHn4yecKHe U 3IeKTPOMarHUTHbIE KOJIeOaHHs https:// m.edsoo.ru/7f41c97c
22 5 1 bubnaunorexa [JOK
MexaHn4YecKHe U 3IEKTPOMAarHUTHBIC BOJTHEI https:// m.edsoo.ru/7f41c97c




2.3

OnTtuka

10

bubmmoreka [JOK
https:// m.edsoo.ru/7f41c97c

Hroro no pazgeny

24

Pazzen 3. OCHOBBI CIEIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 4 bubmmoreka [JOK
OCHOBBI CTIEIMATIEHON TEOPUH OTHOCUTEIEHOCTH https:// m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®PU3UKA
bubmunorexa LIOK
4.1 C) i 6
JICMCHTBL KBATTOBOH OTITHICH https:// m.edsoo.ru/7f41c97c
42 c 4 bubnmoreka IJOK
' TpocHHe atoma https:// m.edsoo.ru/7f41c97c
13 A 5 butmmoreka [IOK
' TOMHOE PO https:// m.edsoo.ru/7f41c97c
Hroro mo paznemy 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN
5.1 3JIeMEHTHI aCTPOHOMHH ¥ acTPO(YU3NKN 7 brbmiorexa LIOK
https://m.edsoo.ru/7f41c97c
HUroro mo paznemy 7
Pa3znen 6. OGOBIIAIOHIEE IOBTOPEHUE
6.1 O60o611aroIee IOBTOPEHHE 4 brbmiorexa LIOK
https:// m.edsoo.ru/7f41c97c
HUroro mo paznemy 4
PeszepBHOE Bpems 3




OBLIEE KOJIMYECTBO YACOB 110 [TPOTPAMME

68
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