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HHOACHUTEJIBHAS 3AIITUCKA

[Iporpamma mo ¢u3uke 6a30BOro YpoBHS Ha ypOBHE CpeaHEro ooumiero oOpa3oBaHusl pa3paboTaHa Ha
OCHOBE TIOJIOXKEHWH H TpeOOBaHWH K pe3yiabTaTaM OCBOEHHS OCHOBHOW OOpPa30BaTENbHOM IMPOrpaMMBL,
npencraBieHHeix B @I'OC COO, a Takxe ¢ yué€roMm demeparbHON paboyeil mporpaMMbl BOCIUTAHHUSA H
KOHIENINH TIpernoiaBanusi yueOHoro mpeamera «Du3mka» B 00pazoBaTeNbHBIX OpraHU3anusax Poccuiickoit
®denepanny, peann3yonX OCHOBHBIE 00pa30BaTENbHbBIE TPOTPAMMBL.

CopeprkaHre TporpaMMbl 10 (pU3UKE HampaBieHO Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHON KapTHUHBI
mupa oOyvaromuxcsi 10-11 kiaccoB mpu oOydeHnn ux (u3mke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
nesTenbHOCTHOTO moaxoa. [Iporpamma mo ¢usmuke cootBercTByeT TpeboBanmsiM OI'OC COO k mraHupyeMbIM
JIUIHOCTHBIM, TIPEIMETHBIM F METalpeMETHBIM pe3yabTaTaM OOydeHus, a TaKKe YIUTHIBAET HEOOXOAMMOCTh
peanu3anuy MEXNPEIMETHBIX CBs3eil (DM3WKH C eCTeCTBEHHO-HAyYHBIMHA Y4eOHBIMH TpeameTraMu. B Heit
OTIPE/IETISIIOTCSI OCHOBHBIC 1IENH M3y4YeHHs (PU3UKHA Ha YPOBHE CpETHETro OOIIero oO0pa3oBaHUs, TUIAHUPYEMbIE
pe3yIbTaThl OCBOEHUS Kypca (PM3UKHU: THYHOCTHBIE, METaPEMETHBIE, TpeAMETHEIE (Ha 0a30BOM YPOBHE).

[IporpamMmmanodu3nKeBKIIOYAET:

® IUIAaHUpPYEMbBIC PE3YJIbTaThl OCBOCHHUS Kypca QPU3MKK Ha 0a30BOM YPOBHE, B TOM UHUCIIC MPEIMETHBIC

pe3yIbTaThI IO TOJaM OO0Y4eHHS;

e cojepkaHue yueOHoro npenmera «Ouszmkay 1mo rogam o0ydeHusl.

dusuka Kak Hayka 0 HanOojee OOIIMX 3aKOHAX MPUPOJBI, BBICTYINAs B Ka4eCTBE yY4EOHOTO MpeaMeTa B
IIKOJIe, BHOCUT CYIIECTBCHHBIN BKJIAJ B CHCTEMY 3HaHWH 00 okpyxkaromem Mupe. LIIkonpHBIN Kype QU3NKH —
CHCTEMOOOPa3YIOIINH /TSl €CTECTBEHHO-HAYUHBIX YUCOHBIX MPEIMETOB, MOCKOJIBKY (QU3MUECKHE 3aKOHBI JIekKAaT
B OCHOBE IPOLIECCOB U SIBIICHHI, U3y4aeMbIX XUMHEH, Ononoruei, puzndeckoll reorpadueil ¥ acTpOHOMHEH.
Hcnonb3oBaHne W axkTHBHOE TNpUMEHEHHWE (HU3MYECKHX 3HAHWH OmNpeaeiseT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEPreTHKH, TPaHCIOPTa, OCBOCHUS KOCMOCA, MOIYYEHHs HOBBIX
MaTepHaJoB C 33JaHHBIMHA CBOWCTBAMH U JIpyruX. M3ydenue Gpu3nKu BHOCUT OCHOBHOH BKJIaJ B QOpMUpOBaHUE
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa OOY4YaloOlMXCsl, B (OPMUPOBAaHHE YMEHUH MPUMEHSTh HAYYHBIH METOJ
TTO3HAHWSI TIPH BBITIOTHEHHH UMH YI€OHBIX HCCIIeIOBAHHIA.

B ocHOBY kypca (Qu3uKy IS ypoOBHS CpenHero oOmero oOpa3oBaHUs TMOJOXKEH DS HIEH, KOTOpHIe
MOKHO pacCMaTpUBaTh KaK MPUHIIMITEI €TO TIOCTPOCHUSI.

Hoesa yenocmnocmu. B cooTBeTCTBUU C HEW KypcC SIBISETCS JIOTHYECKH 3aBEPIIEHHBIM, OH COJEPIKUT
MaTepuai U3 BCeX pas/esioB (PU3UKHU, BKIFOYAET KaK BOIPOCHI KIIACCHYECKOMN, TaK U COBPEMEHHON (PU3UKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUU ¢ HEl Marepual Kypca QU3UKH 00beTUHEH BOKPYT (PH3HUECKUX
Teopuil. BemymuMm B Kypce siBisieTcss (OpMUPOBaHUE TNPEACTABICHHA O CTPYKTYPHBIX YPOBHSX MAaTEpHH,
BEIIECTBE U TOJIE.

Hoesa eymanumapuzayuu. E€ peanmzanus mpenmnoiaraeT UCHOJIb30BaHHE T'yMaHWTApHOTO TOTEHIIMAa
(m3nyeckoil HAyKHW, OCMBICJICHHE CBS3M pa3BUTHS (U3WKH C pa3BUTHEM OOIIECTBa, a Takke C
MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMU U 3KOJIOTHYECKIMHU TPOOIEMaMH.

Hoes npuxnaonoii nanpasrennocmu. Kypc ¢usuku mpennosiaraeT 3HAKOMCTBO C IIMPOKHM KPYTroOM
TEXHUYECKUX U TEXHOJOTHYECKHUX NMPHIOKECHUH H3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonoeusayuu peanusyercsi MOCPEACTBOM BBEICHHS 3JIEMEHTOB COACP)KaHUs, TMOCBSIIEHHBIX
9KOJIOTHYECKUM Tpo0JieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C Pa3BUTHEM TEXHHUKH M TEXHOJIOTHH, a TaKkkKe
o0CyxJIeHHs Tpo0IeM palMoOHaILHOTO IPUPOAONOIB30BAHHS U SKOJIOTHIECKON 0€30IIacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMU Kypca (M3MKM Ha YpOBHE CpEAHEro ooumiero o0pa3oBaHMs SIBISIOTCS
¢usnueckue Teopuu (PpopMupoBaHHE MPEACTABICHUH O CTPYKTYpE MOCTPOCHHS (PU3MYECKON TEOpuH, poJH
(yHIaMEHTAILHBIX 3aKOHOB W IPHUHIMIIOB B COBPEMEHHBIX TIPEACTABICHHUSIX O MPHPOJE, TpaHUIaX
MIPUMEHHUMOCTH TeOpI/Iﬁ, IJIA OIIMCaHUA €CTECTBEHHO-HAYYHBIX SIBIICHUU 1 HpOHeCCOB).

CucTeMHO-IesTeNFHOCTHBIM TIOAX0] B Kypce (PH3MKH peain3yercsl Mpek/ie BCero 3a cYET opraHu3ainuu
SKCTIEPUMEHTAITLHOM JIeATeNNFHOCTH oOy4aromuxcs. J{ist 6a30Boro ypoBHsS Kypca U3UKH — 3TO UCIOJIL30BAHUE
CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCTIEPUMEHTOB U TaOOpaTOPHBIX padOT, KOTOPHIE B TIPOTPaMMe 10
(hm3uke 00BeAMHEHBI B OOIIMI CIIMCOK YYCHUYECKHUX MPAKTHICCKUX paboT. BrlmeneHne B yKa3aHHOM IIEpeUHe
mabopaTopHbIX  pabOT, TPOBOAMMBIX IJIsi KOHTPONS W  OIEHKH, OCYIIECTBISETCS  yYaCTHHKAMH
00pazoBaTeaLHOTO TMpoIecca UCXOMsl U3 OCOOCHHOCTEH IIaHUPOBAaHMS M OCHamIeHus KaOwHeTa (u3uku. [Ipu



3TOM obecreuuBaeTcsl OBJIaZeHHE OOydyarolUMHUCS YMEHHSAMH TPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HCCIIEIOBaHMSl 3aBUCHMMOCTEH (DM3NUECKUX BEJIMYMH U TMOCTAHOBKY OMBITOB IO TPOBEPKE NPEATIOKEHHBIX
THIIOTE3.

Bonbioe BHUMaHME ynenseTcs peleHri0 pacu€éTHBIX U Ka4eCTBEHHBIX 3aaa4. [Ipu aTom mi1st pacuéTHbIX
3aja4 MPUOPUTETOM SIBIAIOTCS 33Ja4yl C SBHO 33JlaHHON (U3MUYECKOH MOJEIbIO, MO3BOJISIOIINE MPUMEHSThH
W3yUYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjenia Kypca, TaK U MHTETPUPYS 3HAHHS U3 Pa3HBIX
pa3zenoB. [[ng kauecTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3aJaHus Ha OOBSICHEHHE MPOTEKaHUsS (PU3MUECKUX
SBICHUH W TIPOLIECCOB B OKPYXKAIOWIEH >XU3HH, TpeOylomue BbIOOpa (DU3NYECKOM MOnenu AJsi CHTyalluH
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmu @I'OC COO x MaTepuaibHO-TEXHHYECKOMY 00eCIIeYeHHI0 yueOHOTO
nporecca 0a30BbIl YpOBEHb Kypca (PM3MKHM Ha YpPOBHE CpPEJHEro oOIIero o0pa3oBaHMs OJDKEH M3ydyaThCs B
YCIOBUSIX MPEIMETHOrO0 KaOMHeTa (U3MKH WM B YCIOBHAX HMHTETPUPOBAHHOTO KaOWHETa MpeaMeToB
€CTECTBCHHO-HAYYHOTO IHKIIA. B kabuHeTe (M3MKK TOJKHO OBITH HEOOXO0UMOE J1ab0paTopHOE 000PYI0BaHUE
JUIL  BBITIOJIHEHHWSI yKa3aHHBIX B IporpaMMme 1o (U3UKE YUYCHHYECKHX MPAaKTHYeCKUX paboT W
JeMOHCTPALIMOHHOE 000pyIOBaHNE.

JleMoHCTpalmonHoe 000py/I0BaHHe (OPMUPYETCS B COOTBETCTBHUM C NPHHIIMIIOM MUHUMAJIbHOM
JOCTaTOYHOCTH H O0ecleunBacT IOCTAaHOBKY IIEPEUMCICHHBIX B MporpaMMme IO (HU3UKE KIIOUEBBIX
)ICMOHCTpa]_[I/Iﬁ AJId UCCIICAOBAHUA HM3Yy4YaCMbIX SIBICHUM U IpouecCoB, SMINPUICCKUX H ®YHH3MCHTMBHBIX
3aKOHOB, UX TCXHUYCCKHUX HpI/IMCHCHHfI.

JlaboparopHoe O00OpyIOBaHHE JUIS YYCHHYECKHX MPAKTUYECKUX padoT ¢opMupyercs B BHIE
TEMAaTU4YECKUX KOMIUIEKTOB M oOecredynBaeTcsi B pacyére OAHOTO KOMIUIEKTa Ha JBYX OOy4aroIuxcs.
Temaruueckue KOMIUIEKTHI JIa0OPAaTOPHOTO OOOPYAOBaHMSA [IOJDKHBI OBITH INOCTPOEHBI HAa KOMILIEKCHOM
HCIOJIb30BaHUN aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUIE
r(POBBIX JT1a00paATOPHIA.

OCHOBHBIMH LIENISIMHU U3yueHHS (PU3MKHU B 001IeM 00pa30BaHUM SBIISIIOTCA:

e (QopMupOBaHHE MHTEpECA M CTPEMIICHHSI OOYYAIONIMXCA K HAYYHOMY M3YYCHUIO MTPHUPOBI, Pa3BUTHE

HX MHTCIUICKTYAJIbHBIX U TBOPUCCKHUX CHOCO6HOCTeﬁ;

e pa3BUTHE MNPEICTABICHUWI O HAYyYHOM METOAE IO3HAHUS M (OPMUPOBAHHE HCCIIEAOBATEIHCKOTO
OTHOLICHUSA K OKPYKAIOUIUM ABJICHUAM,

e (QopMupoBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK Pe3yJibTaTa M3y4deHHS OCHOB CTPOCHHUS MAaTEpUU H
(yHIaMEHTaJIbHBIX 3aKOHOB (DU3UKH;

e (opMUpOBaHHUE YMEHUH OOBICHSITH SIBICHUS C HCIOJIB30BaHHEM (HU3MYCCKUX 3HAHWH U HAYIHBIX
JI0Ka3aTeJIbCTB,;

e (QopmupoBaHHE MPEJCTABICHUI O PO (PU3UKK IS Pa3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTUH.

JocTmxeHne 3THX Teneil odecreunBaeTcs peleHneM CIIeNYIONNX 3a7a4 B Mpollecce W3yYeHHs Kypca

(hM3KKH Ha YPOBHE CPETHETO 001Iero 00pa3oBaHus:

® MpPHOOpPETEHHE CHCTEMBbl 3HAHUH 00 OOMMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsl MEXAHHUKY, MOJIEKYJIPHYIO (DH3HKY, JIEKTPOAMHAMUKY, KBAHTOBYIO (DM3UKY M 3JIEMEHTHI
acTpOU3UKH;

e (QopMupoBaHHE yMEHHH MPUMEHSITH TEOPETUUECKUE 3HAHUS IJIsl 0OBACHEHUS (PU3MUECKUX SBICHUHN B
HPUPOJE U ISl IPUHATHS IPAKTHUECKUX PELICHUI B TIOBCEAHEBHOM KU3HY;

® OCBOGHHE CIIOCOOOB peIIeHHs Pa3JIMUHBIX 33/4a4 C SBHO 3aJaHHOW (pu3nyeckoil mMozenbio, 3ajad,
MOJPa3yMEBAIOLINX CAaMOCTOSITEJIbHOE CO3/laHHe (HU3MYECKOH MOJENH, aACeKBATHOW YCIOBHSAM
3a]a4u;

o IIOHUMAaHUEC q)HBI/I‘IeCKI/IX OCHOB u IIPUHIOUIIOB ﬂeﬁCTBHH TEXHHUYCCKUX YCTpOﬁCTB u
TEXHOJIOTHYECKUX MPOLECCOB, UX BIMSHUS HA OKPYKAIOLIYIO CpENy;

e OBJAJCHHE METOJaMHM  CaMOCTOSTEIbHOTO  IUIAHUPOBAHUSA M IpOBeleHUs  (hu3ndeckux
OKCIIEPUMEHTOB, aHaJIM3a M HWHTEpHpeTald HHGOPMAIMH, ONPEENCHUs] JOCTOBEPHOCTH
MOJIy4E€HHOI'O pe3yJIbTaTa;

®  CO37aHUE YCIOBHHU JAJIsl Pa3BUTHS YMEHUH MIPOEKTHO-UCCIIEA0BATENBCKON, TBOPUECKON ACATENEHOCTH.



Ha nzyuenue ¢usmkm (6a30BBIH ypoBEeHb) Ha YpOBHE cpenHero obmero obpasoBanus otBogutcs 136
yacoB: B 10 knacce — 68 gacoB (2 yaca B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEAETIIO).

[Ipennaraemerii B mporpamme mo (usuke nepeveHs JIaOOPaTOPHBIX M MPAKTHYECKHX paboT sSBIseTCS
PEKOMEH/IOBaHHBIM, YYHUTEIb JelaeT BHIOOp MNpOBEleHHA JAOOpaTOPHBIX pPabOT W OMBITOB C Y4ETOM
WHAWBUAYaATBHBIX 0COOEHHOCTEH 00Yy4atOIMXCsl.

COJEPKAHUE OBYYEHUS

10 KJIACC

Pasnes 1. ®u3znka 1 MeTOAbI HAYYHOTO MO3HAHUS
®usuka — Hayka o npupoze. Haydunsle MeTOAbI MO3HAHUS OKPYKAMOIIEr0 Mupa. Ponb 3kcniepuMeHTa u
TEOPHH B TPOLIECCE O3HAHMS MPUPOABL. DKCIIEPUMEHT B (pr3HKe.
MogenupoBanue (U3NYECKUX SABJICHUH W mporeccoB. Haywnbie rumote3sl. du3nyeckue 3aKOHBI U
TeopHH. ['paHUIIBI MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. [[pUHIINT COOTBETCTBUSL.

Pomes m Mecto ¢u3uku B QOpMHUpOBaHMM COBPEMEHHON HaydyHOH KapTHHBI MHpPa, B HPAKTHUECKOU
JIeATeILHOCTH JIIOJIEH.

Jemoncmpayuu
AHAJIOTrOBBIC U ITU(PPOBLIC U3MEPUTEIBHBIC PUOOPHI, KOMITBIOTEPHBIC JaTUHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

MexaHnndeckoe JIBHKeHHE. (OTHOCHTEIBHOCTh MEXaHHYecKoro JaBmkeHHsa. Cucrema oTcuéra.
Tpaexropus.

[lepememenne, cKOpocTh (CpemHsss CKOPOCTh, MTHOBEHHAsI CKOPOCTB) M YCKOPEHHE MaTepHalbHOM
TOYKH, UX MIPOEKIIMHN HA OCU CUCTEMBI KOOpAUHAT. ClI0XKEHUE NEPEMELLICHUN U CII0KEHUE CKOPOCTEIl.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPAMOJMHEHHOE ABIKeHWe. |'paduku 3aBHCHMOCTH KOOpPIWHAT,
CKOPOCTHU, YCKOPEHUS, TyTH U NMEPEMELICHUS MATEPUATBHOW TOUKH OT BPEMEHHU.

CBobogHOe nasieHue. Y CKopeHue cBOOOHOTO Ta/IeHUsI.

KpuBonuneitnoe aBwkeHue. J[BIKeHHE MaTepUaTbHOM TOUYKH IO OKPYXHOCTH C IIOCTOSIHHOH 10
MOJIYJIIO CKOPOCTBbIO. YTJIOBasi CKOpOCTb, JIMHEHHas ckopocTh. [lepwog W dactora OOpallicHUS.
LlenTpocTpeMUTEILHOE YCKOPEHHE.

Texuudeckue ycTpoWCTBa M MPAKTHUECKOE MPUMEHEHHE: CIIUIOMETD, JIBIDKCHHE CHApPSIOB, IICTTHBIC U
PEMEHHBIE TIEpeJadH.

Lemoncmpayuu

Mopenb CUCTEMBI OTCUETA, WILTIOCTPAITUS KHHEMATHUECKIX XapaKTePUCTHK JBKCHUSI.

[IpeobpazoBanue IBUKEHUHN C UCTIOIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tamenne e B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBRE.

Hab6mronenue nprkeHus Tea, OPOIIEHHOTO O] YTJIOM K TOPU30HTY W TOPU30HTATIBHO.

N3mepenne yckopeHus: CBOOOHOTO TaeHUS.

Hamnpasnenue cCKOpoCTH TpH ABUKEHUH TI0 OKPYKHOCTH.

Yuenuuecruii sxcnepumenm, nabopamopHuvie pabomuol

N3yuenne HEpaBHOMEPHOTO ABMKECHISI C IIETBI0 ONPE/IECICHUS MTHOBEHHOH CKOPOCTH.

HccnenoBanrie COOTHOIIEHUS MEXKTY MYTSMH, MPOWICHHBIMH TEJIOM 3a IIOCIICIOBATEIbHBIC pPaBHEIC
MIPOMEXKYTKH BPEMEHHU TIPH PABHOYCKOPEHHOM ABWKCHHUH ¢ HAYAIBHOW CKOPOCTHIO, PAaBHOM HYIIIO.

N3yuenue nBM>KEHUS IIAPUKA B BSI3KOM HKUIKOCTH.

N3yueHue nBHKEHUS Tejia, OPOIIEHHOTO0 FOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunnun otHocutenbHocTU ["anunes. [lepoiit 3akoH HeloToHa. THEpLMaNbHBIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cyneprosuuuu cuil. Bropoii 3akon HeroToHa aiis MatepuanbHOW TOUKHU.
Tpertuii 3axoH HeroToHa 17151 MaTepraIbHBIX TOUYEK.

3akoH BceMupHoro TsiroteHus. Cuina Tsbkectu. [lepBas kocMudeckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH I'yka. Bec Tena.



Tpenue. Bunsl Tpenus (MOKosl, CKoJkkeHUs, kaueHus). Cmna Tpenus. Cyxoe Tpenue. Cuia TpeHUs
CKOJIBXEHUS U cuia TpeHus mokos. Koadduiment tpenus. Cuiia CONPOTHBICHUS NMPU JIBUKCHUU Tella B
JKUJIKOCTH WIIU Ta3e.

[NoctynarensHOE U BpaliaTeabHOE IBHKESHUE a0COIIOTHO TBEPOTO TEla.

MoOMEHT CHIIBI OTHOCUTENIBHO OocH BpaleHus. [lneyo cumsl. Y ciaoBust paBHOBecHs TBEPAOTO Tena.

TexHuueckne yCTpONCTBA W MPAKTUYECKOE MNPHUMEHEHHE: MOAUIUIHUKH, ABMXKCHHE HCKYCCTBEHHBIX
CITyTHHUKOB.

Jemoncmpayuu

SIBneHue uHEpIUHU.

CpaBHEHHE MacC B3aUMOICUCTBYIOIIUX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue CHil.

3aBUCUMOCTh CHJIBI YIIPYT'OCTH OT JehopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

CpaBHEHHE CUJI TPEHUS TTOKOS, KAUCHHS M CKOJIBKCHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

Nzyuenune npuxeHus Opycka Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXUHE U PE3UHOBOM 00paslie, OT UX
nedopMarium.

HccnenoBanue ycnoBHil paBHOBECHUS TBEPAOIO T€Na, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3axouvl coxpanenus ¢ mexanuke

Nmmynsc mMaTepuanbHOW TOYKH (TeNa), CUCTEMbl MaTepUalbHBIX TO4YeK. VIMITyIbC CHJIBI M M3MEHEHHE
HMITyJIbCA TeJa. 3aKOH COXPAHEHUS! UMITyJIbca. PeakTUBHOE JBUXKEHUE.

Pa0Gota cunpl. MOIIHOCTE CHIIBI.

Kunerndeckast sHEprus MaTepuaabHON TOUKH. Teopema 00 N3MEHEHUH KHHETHYECKOW PHEPTHH.

[lorennmanpaas osHeprus. lloTeHnumaneHass SHepruss ynpyro J1ehOpMHUPOBAHHOW  TIPY)KHHBI.
[loTrennmanpHas SHEPrHsl TeNa BOIHM3H MOBEPXHOCTH 3EMIIH.

[loTeHnmanpHbIE ¥ HETOTEHIMANbHBIE CHIBL. CBS3b pPabOTHl HEMOTEHIMAIBHBIX CHJI C HU3MEHEHHEM
MEXaHUYECKOI 3HEPIUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUYECKOU SHEPTUU.

VYpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOMEP, MPY>KUHHBIA IHUCTOJIET,
JBUYKEHUE PAKET.

Lemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIMATLHOM SHEPTHH B KHHETHYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopruvie pabomuol

N3yuenune abCoOMIOTHO HEYIIPYTOTO yAapa ¢ MTOMOIILIO IBYX OJJMHAKOBBIX HUTSHBIX MasTHUKOB,

HccnenoBanme cBs3u pabOThl CHIBI ¢ W3MEHEHHEM MEXaHWYECKOW OJHEPTUU Tejla Ha TIpHUMEpe
pPaCTsDKEHUS PE3NHOBOTO JKIyTa.

Paspea 3. MoJiekyisipHasi pu3uKa U TEPMOIMHAMHAKA

Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUYECKOT Meopun

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KHHETUYECKOM TEOPUH U UX ONBITHOE 000cHOBaHHE. bpoyHoBCKOE
nswkenne. Anpoysua. Xapakrep ABIKEHHS W B3aUMOICWCTBHSI YacTUI] BemlecTBa. MojeiIn CTPOCHHUS Ta30B,
KHUIKOCTEH W TBEPIABIX Tel M OOBSICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE ATHX Mojeneil. Macca u pazmepsl
monekyi. Konmuaectso Bemectsa. [loctosHHas ABoraapo.

TemnoBoe paBHoBecue. TemmnepaTypa u e€ usmepenue. Lllkana temneparyp Llenbcust.

Mogens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETUIECKOW TEOPHH WACATBHOTO rasa.
AOcomoTHasl TeMmIiepaTtypa Kak Mepa CpelHed KWHETHYeCKOW HEPrHH TEIUIOBOIO JIBM)KEHHUS YacTHIl Tasa.



[lIxana temnepatyp KeneBuHa. I'a3oBbie 3akoHbl. YpaBHeHne MenneneeBa—Knanelipona. 3akoH JlanbToHa.
Uzonpouieccsl B uAeanbHOM Ta3e C TMOCTOSIHHBIM KOJMYECTBOM BellecTBa. [ 'paduueckoe mpenacraBieHue
H30IMPOLIECCOB: U30TepMa, U30X0pa, U300apa.

TexHnueckue yCTpOHCTBa U IPaKTHYECKOE MMPUMEHEHKE: TEPMOMETP, OapoMeTp.

Jemoncmpayuu

OmnbITHI, OKa3bIBAIOIIME JAWCKPETHOE CTPOCHUE BelecTBa, (OTOrpadmu MOJEKYJT OPTaHHYECKHX
COCIMHEHUM.

OmnbITH IO AUPPY3UH KUAKOCTEH U Ta30B.

Mogens OpOyHOBCKOTO TBHKEHHUSL.

Mogenp onbita [ITepHa.

OnbITHI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOJENCTBYS.

Monenb, HITIOCTpUpPYIOLIas MPUPOAY aBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITHI, WITIOCTPUPYIOLINE YPaBHEHUE COCTOSHUS UI€ATBHOI0 ra3a, H30MpOLECCHI.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

Omnpenenenue Macchl BO3yXa B KJIACCHOH KOMHATE Ha OCHOBE M3MEpEHUi 00bEMa KOMHATBI, TABJICHUS U
TEMIIEpaTyphl BO31yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXy TapaMeTpaMy COCTOSIHUS Pa3pex eHHOIo rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepmoauHamuueckasi cucteMa. BHYTpeHHsIsT dHEpPrusi TEPMOAMHAMHYECKOHW CHCTEMBI M CIIOCOOBI e€
n3MeHeHusi. KonmuectBo TeruoTsl u pabota. BHyTpeHHSs SHEprusi 0JHOATOMHOTO HJIEalbHOTrO Tasza. Buusl
TEIUIONEPEAayy: TEIUIONPOBOAHOCTh, KOHBEKLIUS, U3JIydeHUE. Y IesibHas TeIUIOEMKOCTh BemlecTBa. KommuecTBo
TEIJIOTHI IPU TEIUIONEpenaye.

[lonstne 06 ammabatHOM mpomecce. [lepBrlit 3aKoH TepMomnHamuku. [IprMeHeHHe MEepBOro 3aKoHA
TEPMOJMHAMUKY K H3ompoueccaM. ['paduueckas naTepnperanus paboThl rasa.

Bropoii 3akon TepmoauHamuky. HeoOpatumocTh nporeccoB B Mpupoe.

TennoBele MamHbl. [IpuHIKOBL HEeHCTBHS TeIUIOBBIX MamuH. lIpeoOpa3oBaHust SHEPruU B TEIUIOBBIX
MamunHax. Kosp¢unmuent mosesnoro neictBust TemioBod MamuHbl. Llukn KapHo u ero kosdduuueHt
MOJIE3HOTO JIEHCTBUS. DKOJIOTHYECKUE TPOOJIEMBI TEIIOSHEPT€THUKH.

TexHuueckne yCcTpoWCTBa M NPAKTUUECKOE NMPUMEHEHHE: JBUraTellb BHYTPEHHETO CrOpaHusi, ObITOBOH
XOJIOAWIBHUK, KOHAULIUOHED.

Lemoncmpayuu

V3meHeHne BHYTpEeHHEH SHEpPIrUM Tena NPH COBEPILCHUH PaOOTHI: BBUIET MPOOKH M3 OYTBUIKM IO
NeCTBUEM CXKAaTOr0 BO3[yXa, HarpeBaHUe 3upa B JTaTyHHOH TPYOKe IyTEM TpeHus (BUICOAEMOHCTPALHS).

V3meHeHne BHyTpeHHEH SHEpruH (TeMIIepaTyphbl) Tena IpH TeIuionepeaaye.

OmnpIT 110 a1MabaTHOMY PACIINPEHUIO BO3AYyXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Mogenu napoBoii TypOHMHBL, ABUTaTENs BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO ABHUIATEIS.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

N3mepenne ynenbHON TEMITOEMKOCTH.

Tema 3. Azpecammnsie cocmoanusn eeujecmea. Pazosvie nepexoovt

[Tapoo6pa3zoBanue u koHAeHcaus. Mcnapenne u kutnieHne. AOGCOMIOTHAS U OTHOCHUTENbHAS BIIAXKHOCTH
Bo3ayxa. HacwieHnsIil map. YenpHas TeroTa mapooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpaTyphl KUTIEHHUS OT
JABJICHUA.

Teépmoe teno. Kpucrammueckue U amopdHble Tejna. AHM30TPOIHUS CBOWCTB KpUCTALIOB. JKuakue
kpuctayuiel. CoBpeMeHHble MaTepuanbl. [lmaBmeHue W KpuUCTAM3anus. YAenbHas TEIUIOTa IUIaBIICHHS.
CyOmmmarus.

YpaBHEeHUE TEIJIOBOTrO OajaHca.

TexHnyeckue yCTpOMCTBa W MPAKTHYECKOE NPUMEHEHHE: THIPOMETP W TICHXPOMETP, KaJOpHMETD,
TEXHOJIOTHH MOJTy4EHHs] COBPEMEHHBIX MaTepHaJIOB, B TOM YMCJIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOI HU.

Jemoncmpayuu

CBoiicTBa HACBILIEHHBIX [1APOB.

Kunenue npyu noHHKEHHOM J1aBICHUU.

Croco0bI U3MepEeHHs BIAKHOCTH.



HaGuroienue HarpeBaHus ¥ IDIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.
JeMoHCTpanus KpUCTasioB.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

M3mepenne OTHOCUTENBHOM BIaXKHOCTH BO3AyXa.

Paznen 4. DjekTpoAuHAMHUKA

Tema 1. Inekmpocmamura

OnekTpu3anms Teld. OJICKTpUYeCKHd 3apsn. JlBa BuAa JJICKTPUYECCKUX 3apsmoB. [IpoBOMHHKW,
TUDIIEKTPUKH M TIOTYTIPOBOAHHUKH. 3aKOH COXPaHEHUS SJIEKTPHUECKOTO 3apsia.

Bsanmogpeiicteue 3apsimoB. 3akoH Kynona. TodeuHblii anmeKkTpuuecKuil 3apsii. DIEKTPUUECKOe IOJe.
Hanpsoxénnocte  anekTpuyeckoro noss. [IpuHnoum — cynepno3suuuu  3JeKTpudecKux —nonei.  JluHum
HaIpsOKEHHOCTH 3IEKTPUUECKOTO MOJSL.

Pabora cun anekrpocratmdeckoro mons. lloreHnwman. PasHocte moreHnmmanoB. IIpoBomHukM U
JUAIIEKTPUKHU B JIEKTPOCTATHYECKOM MoJie. JU3eKTpuiecKas MpOHULAEMOCTb.

OnexktpoémkocTb. KonneHcaTop. DIeKTpOEMKOCTh IJIOCKOTO KOHAEHCATOpAa. JHEPrusl 3apsiKEHHOTO
KOHJIEHCATOopa.

TexHuueckue  yCTpOHMCTBA M MPAKTUYECKOE  MPUMEHEHHE:  DIIEKTPOCKON,  BJIEKTPOMETD,
ANEKTPOCTATHYECKAs 3allliTa, 3a3eMJICHHE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMHMPOBAIBHBIA ammapar,
CTPYHHBIN PUHTED.

Lemoncmpayuu

YcTpoiCTBO M IPUHLIMI IEHCTBUSA AIEKTPOMETPA.

B3aunMopeiicTBue HaA3IEKTPU30BaHHBIX TE.

DIEKTPUYECKOE MOJIE 3aPSHKCHHBIX TEIL.

[TpoBOIHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DneKkTpocTaTHIecKas 3aIluTa.

JUDIIeKTPHUKH B 3JIEKTPOCTATHIECKOM II0JIE.

3aBHUCHUMOCTH AJIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT TUIONIAIN TIJIACTHH, PACCTOSIHHSI MEXKTy HUMH
U JURJICKTPUUECKON TTPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOoPA.

Yuenuueckuii osxcnepumenm, rabopamopuvie pabomoi

H3mepenne 3IeKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuueckuii mok. Toxku 6 paznuunvix cpedax

ONEeKTPUIECKUN TOK. YCIOBHUS CYIIECTBOBAaHHS DJIEKTpHUUECKOro Toka. Mcrounukm Toka. Cumiia ToKa.
ITocToaHHBIM TOK.

Hanpsoxenue. 3akon OMa 1 y9acTka 1em.

ONEeKTPUYECKOe  COMPOTHUBIECHWE. YJAEIbHOE CONPOTHUBIICHHE BemecTBa. llocimemoBaTenbHOE,
MapajuieIbHOE, CMEIIaHHOE COSTMHECHIE TPOBOTHUKOB.

Pabota sanextpudeckoro Toka. 3akoH Jxoyns—JIenma. MomHOCTh 3JIEKTPUIECKOTO TOKA.

ONEeKTPOABIDKYIAS CHWJIA W BHYTPEHHEE COMPOTHBICHHE HCTOYHWKA TOKa. 3akoH Oma s TOITHOM
(3aMKHYTO¥) 3MeKTpUIecKoi 1enu. KopoTkoe 3aMbIKaHue.

ONeKTpOHHAs MPOBOJUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTh COINPOTHUBICHUS METAIOB OT
TemrepaTypbl. CBEpXIPOBOIUMOCTb.

DneKTpuYecKuil TOK B Bakyyme. CBOMCTBA 3JEKTPOHHBIX MTYYKOB.

[MomynpoBoguuku. CoOCTBEHHass W TMPUMECHAs IMPOBOAMMOCTH MOIYNPOBOAHUKOB. CBoiicTBa p—N-
nepexoya. [TomynpoBoTHUKOBBIE IPUOOPHI.

ONEeKTpUYECKU TOK B PACTBOpPaX M paciuiaBaxX »AIIEKTPOIMUTOB. ODJIEKTPOIUTHYECKAS TUCCOLIMALIMSL.
OnexTponns.

OnekTpudeckuil Tok B razax. CaMOCTOSTENbHBIN U HECAMOCTOSTENbHBIN pa3psia. Monuus. [Tna3zma.

TexHuueckue ycTpocTBa U MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETpP, BOJIBTMETP, PEOCTaT, UCTOUHUKHI
TOKa, 3JCKTPOHArpeBaTeiIbHBIC MPUOOPHI, AIEKTPOOCBETHTEIBHBIE MPUOOPHI, TEPMOMETP COMPOTHBIICHUS,
BaKyyMHBIH THOJT, TEPMHUCTOPEI B (DOTOPE3UCTOPEI, ITOTYPOBOIHUKOBEBIN U0/, TaThBAaHHKA.

Lemoncmpayuu



Uzmepenue cuitbl TOKA U HAIPSHKECHUSI.

3aBHCUMOCTb COMPOTHUBJICHUS LWIMHIPHYECKUX MPOBOAHMWKOB OT JJIHMHBL, IUIOMIAAH TONEPEYHOTO
CeueHHs U MaTepHuaa.

CMemaHHoe coeJUHEHUE MPOBOJHUKOB.

[Ipsamoe wu3MepeHue sneKTpoABHXKYyIIeH cuiibl. KopoTkoe 3aMblkaHWe TallbBaHMYECKOTO JJEMEHTa U
OLIEHKAa BHYTPEHHETO COMPOTHBIICHHS.

3aBHCUMOCTH COTIPOTHUBIICHUSI METAIIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTD DNIEKTPOIUTOB.

HckpoBolt paspsii 1 IPOBOAUMOCTE BO3yX4a.

OnHOCTOPOHHSIS TPOBOTUMOCTD AHO/A.

Yuenuueckuii skcnepumenm, nabopamoprule pabomol

Wzyuenne cMemaHHOTO COEANHEHHS PE3UCTOPOB.

Wzmepenne a5eKTpoABUKYILEH CHUITBI HCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTHUBIICHUSI.

Hab6nronenue snexktponusa.

MesknpenMeTHble CBA3U

Uzyuenne xypca ¢usuku 6a30Boro ypoBHS B 10 Kiacce ocymIecTBISIETCS ¢ YYETOM COAEpKaTeIbHBIX
MCKIPEAMCETHBIX CBsI3el ¢ KypCaMH MaTEMaTUKHU, 6I/IOJ'IOFI/H/I, XUMUWH, reorpa(blxm 1 TEXHOJOI'nu.

Mescnpeomemuule nousimust, CBSI3aHHBIE C U3YYCHUEM METOJIOB HAYYHOTO TIO3HAHUS: SIBJICHUE, HAYYHBIH
¢axT, Tunoresa, pU3NUECKasi BEINYNHA, 3aKOH, TEOPHS, HAOIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOZECTb,
HU3MepeHHe.

Mamemamuxka. pelieHNe CUCTEMbI YpaBHEHUH, TruHeHHas QyHKIus, mapaboina, runepbona, ux rpaguku
U CBOICTBA, TPUIOHOMETPUYECKHME (YHKUHMU: CHUHYC, KOCHHYC, TAaHI€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI M MX NPOEKLUHU HA OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB.

buonozus: MexaHnueckoe IBIDKEHHE B JKHUBOH mpupone, anddys3us, ocMoc, TEII0OOOMEH >KUBBIX
OPTaHU3MOB (BHIbI TEIUIONEPEIauH, TEMJIOBOE PABHOBECHE), HIICKTPUUECKUE SBJICHUS B )KUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa, MOJIIpPHAs
Macca, TEIUIOBble CBOWCTBA TBEPABIX TeN, >KUAKOCTEH W Tra30B, 3JEKTPHUYECKHE CBOHCTBa METAJUIOB,
3JIEKTPOJIUTHYECKAS AUCCOLMALINS, TAIbBAHHUKA.

T'eozpaghus: BNaxXHOCTh BO31yXa, BETPbI, OapOMETP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHuE IBIKEHUH C HCIOJIB30BAaHWEM MEXAaHU3MOB, YUYET TPEHHS B TEXHHKE,
MOJIIMITHAKY, HCIIONb30BaHUE 3aKOHA COXpAaHEHHs HMMIyJbca B TEXHUKE (pakera, BOAOMET U Apyrue),
JBUraTelb BHYTPEHHETO CrOpaHusi, mapoBas TypOMHA, OBITOBOH XOJOAWJIBHHK, KOHIULIHMOHEDP, TEXHOJIOTUH
MOJyYEeHUS! COBPEMEHHBIX MAaTepuajioB, B TOM YHCJIE€ HAHOMAaTepUalIOB, M  HAHOTEXHOJIOTHWHU,
JJIEKTPOCTATHUECKasl ~ 3alluTa,  3a3eMJICHHE  JJIEKTPONpPHUOOpPOB,  KCEPOKC,  CTPYHHBIH  HpPHUHTED,
3JIEKTpOHArpeBaTeIbHbIE TPUOOPHI, HIEKTPOOCBETUTENBHBIE IPUOOPHI, FAIbBAHUKA.

11 KJIACC

Pasneu 4. dnekTpoanHAMHKA

Tema 3. Maznummnoe none. IneKmpomazHumMHan UHOYKUUA

[TocTostHable MarHuThl. B3aumoaeicTBre MOCTOSTHHBIX MarHUTOB. MarautHoe mnoiie. Bektop MarHuTHOM
nHAYKIMW. [IpUHOMI Cyneprno3uiuy MarHUTHBIX nosied. JIuauM marHuTHOW MHAyKIMH. KapTuHa nuHMHA
MarHMTHOW WHAYKIIUW TIOJISI TIOCTOSSHHBIX MAarHUTOB.

MarautHoe ToJie MPOBOJHHMKA C TOKOM. KapTWHa NMHHMI WHAYKIMU MAarHUTHOTO TOJs JUIMHHOTO
IpSIMOTO TMPOBOJHMKA M 3aMKHYTOI'O KOJBLEBOIO MPOBOJHUKA, KaTymIKM C TokoM. OmnbIT Opcrena.
B3aumoeiicTBre MPOBOTHUKOB C TOKOM.

Cuna Amriepa, €€ MOy b M HallpaBJICHUE.

Cuna Jlopenna, e€ MOIysb U HarpaBicHuE. [[BKeHne 3apsyKEHHOW YaCTHITHI B OJHOPOTHOM MarHUTHOM
rioste. Pabota cuier Jlopenria.

SIBnenne 3MeKTpOMarHUTHON WHAYKOuH. [IOTOK BEKTOpa MAarHMTHONH WHAYKIMH. DIJIEKTPOABIKYIIAsS
CWJIa MHAYKINHU. 3aKOH IEKTPOMarHUTHON nHAyKunn Dapazes.



BuxpeBoe snextpuueckoe moisie. DJIEKTPOJABMXKYINAS CUlIa UHAYKIUW B MPOBOJHUKE, JBIDKYIIEMCS
MOCTYNATEeIbHO B OJJHOPOJHOM MAarHUTHOM II0JIE.

ITpaBuno Jlenna.

NHIyKTUBHOCTE. SIBICHUE CAMOMHAYKIUU. DIECKTPOIBUKYIIASI CUIIa CAMOUHIYKIIUU.

DHeprusi MAarHUTHOT'O TOJIA KaTYIIIKU C TOKOM.

DIEeKTPOMAarHUuTHOE MOJIE.

TexHuueckue yCTpOHCTBA W MPAKTUYECKOE MNPHUMEHEHHE: IMOCTOSIHHBIE MArHUTHI, 3JIEKTPOMATHUTHI,
BIEKTPOJIBUTATENb, YCKOPUTEIHN DJIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS [1EYb.

Jemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHHUE JIEKTPOHHOIO ITy4YKa MArHUTHBIM TOJIEM.

JIuHUY MHAYKIIMA MarHUTHOTO TIOJIS.

B3aunmozeiicTBue ABYX NPOBOJAHUKOB C TOKOM.

Cuna Awmrepa.

HelictBue cuibl JIopeHia Ha MOHBI 3JIEKTPOJIUTA.

SIBneHue MEeKTPOMArHUTHON MHIYKIIHH.

IIpaBuno Jlenna.

3aBHUCHUMOCTH JIEKTPOABIKYIICH CHITBI HHIYKIUKA OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO TTOTOKA.

SIBrieHre CaMOMHIYKIIMH.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

N3yueHue MarHuTHOTO MOJISL KATYLIKHA C TOKOM.

HccnenoBanue nedcTBUS MOCTOSIHHONO MAarHUTAa HA pAMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON HHITYKLIUU.

Paznen 5. Koneb6anusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHunmHvle Koaeoanus

KonebatenbHas cucrema. CBOOOHBIC MeXaHUUECKUE KoJjicOanus. ["apMoHuueckue kojiebanus. [lepuos,
yacrora, amiuutyga u (asza koneOanui. [IpyKWHHBI MasTHHK. MaTeMaTHYECKHH MasTHUK. YpaBHEHHUE
rapMOHHUYECKUX KoniebaHuid. [IpeBpalieHre 3Hepruy Mpy TapMOHUYECKUX KOJIEOaHUSX.

Konebarenpupiii koHTYp. CBOOOAHBIE 3JEKTPOMATHUTHBIC KOJIEOAHUS B WACAUTLHOM KOJIEOATEIbHOM
KOHType. AHaJIOTUS MEXy MEXaHUUYECKUMHU U 3JIEKTPOMAarHUTHBIMH Konebanuamu. @opmyna Tomcona. 3akon
COXpaHEHUS SHEPTHU B HJICalIbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aryxaromux KoneOaHMsX. BbIHyXIeHHBIE MexaHW4Yeckwe KoneOanus. Pe3zonaHc.
BriHyXIeHHBIE 371€KTPOMarHUTHBIE KOJIeOaHusl.

[lepemennsrit Tok. CuHYCOHIaNBHBIN TEPEMEHHBII TOK. MOIITHOCTh TEPEMEHHOT0 TOKA. AMIUIMTYIHOE U
JeiicTByIOIee 3HAUYeHUE CHITBI TOKA M HAIIPSDKEHUS.

Tpancdopmatop. [Ipou3BoacTBo, nepenadya U MOTpeOICHUE NEKTPHUECKON SHEPTHU. DKOJOTHYECKHE
PUCKM TIpW TPOU3BOJCTBE 3JEKTpOdHeprur. KynbTypa HCIONB30BaHUS AIIEKTPOIHEPTHH B ITOBCEIHEBHOM
KU3HU.

TexHuueckue YCTpOMCTBA M NPAKTHYECKOE IPUMEHEHHUE: DIIEKTPUYECKUH 3BOHOK, TE€HEpaTop
MIEPEMEHHOTO TOKA, TMHUH JJIEKTpoTIepeiad.

Lemoncmpayuu

HUccnenoBanne mapaMeTpoB KosiedaTeIbHONH cUCTeMbI (IPYXHUHHBIA UITH MaTeMaTHUECKUI MasTHUK).

HaGmoienue 3atyxaromux KoixeOaHHid.

HccnenoBanne CBOWCTB BBIHYKIEHHBIX KOJIeOaHUH.

HaGmonenue pezonanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMSL.

OcuumnorpaMmel  (3aBUCUMOCTH CHJIBI TOKAa M HamNpsDKEHUs OT BPEMEHH) Ml 3JIEKTPOMAarHUTHBIX
KoJeOaHU.

Pe3onanc npu nocnenoBaTenbHOM COEAMHEHUH PE3UCTOPA, KATYIIKH HHAYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TUHUM NEKTpOTNIEepeadHm.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi



HccnenoBanne 3aBUCHMOCTH TIEPHOJIa MAITBIX KOJICOAHUH TPy3a HA HUTH OT JJIMHBI HUTH U MacChl rpy3a.

HccnenoBanne nepeMeHHOro TOKa B IEMH U3 MOCIEA0BATENIHO COENNHEHHBIX KOHAEHCATOpa, KaTyIIKH
U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpoMazHUNHbIE 60JIHbL

MexaHndyeckue BOJIHBI, ycloBHs pactpocTpaHeHus. Ilepuon. CkopocTh pacnpocTpaHEeHUs U JUIMHA
BoJHEL. [lomniepeunbie U pooNIbHBIC BOIHBL. MHTepdepeHys u Audpakiys MEXaHUIeCKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJHBL. Y CIOBHUS M3IYYCHHS DJICKTPOMATHUTHBIX BOJH. B3aumuas opueHTanus
BekTopoB E, B, V B anekTpomarauTHO! BosHe. CBONWCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTpaKE€HHUE, IPETOMIICHHE,
noJisipu3anius, qudpakius, nHTepdeperius. CKOpoCcTh AIEKTPOMAarHUTHBIX BOJIH.

[Ikana 37eKTpOMarHuTHBIX BOJH. [[prMeHeHNe 31IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHnune! paguoces3u U TenesuaeHus. Paguonokanus.

DIEeKTPOMArHUTHOE 3arpA3HEHUE OKPYKAIOIIEeH cpebl.

TexHudeckue ycTpoHCTBa U NMPaKTUUYECKOE PUMEHEHNE: MY3bIKalIbHbIE HHCTPYMEHTHI, YIbTPa3ByKOBas
JIMarHOCTHKA B TEXHUKE U MEIUIIUHE, Pajiap, pauONPUEMHUK, TEIEBU30D, aHTeHHA, Teaedon, CBU-neyp.

Jemoncmpayuu

O6pa3oBaHye U paclpoOCTPaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJH.

Konebmomeecst TeJio Kak HCTOUYHUK 3BYKA.

Ha6monenue otpaxenns 1 NpeIoMIeHUS MEXaHUYECKUX BOJIH.

Habnronenue narepdepeHnn u nuppakiind MEXaHUIECKUX BOJH.

3BYKOBOM pe30HaHC.

HaGmoienue cBsi3n rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTHTYION U 9aCTOTOM KoJeOaHuH.

HccnemoBanne CBOWCTB  3JEKTPOMArHUTHBIX ~ BOJH: OTPaXKEHHE, MPEIOMIICHHE, IOJISIPU3aIlis,
mudpakus, HTephEpeHITHs.

Tema 3. Onmuxa

I'eomeTpuyeckas ontuka. [IpsmonuHeitHOe pacnpocTpaHeHHE CBETa B OJHOPOAHOW cpene. JIyd cBeTa.
ToueuHbI HCTOYHUK CBETA.

Otpaxenne cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne n300paykeHil B ITIOCKOM 3epKalle.

[Ipemomnienne cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIA ToKa3aTens mpenomieHus. [lomHoe
BHyTpeHHee oTpaxkeHue. [ IpeaenbHbIN yroi MOTHOTO BHYTPEHHETO OTPayKEHHS.

Hucniepcus cBera. CinoxxHbIN cocTaB Oeoro ceera. L[serT.

Cobupatore u paccewBaroIye IWH3BL. ToHKas juH3a. POKYCHOE PACCTOSHWE W ONTHYECKas CHIa
ToHKOU HH3BL. [locTpoeHne n3odpakeHnii B COOMPAIONINX U pacCEeUBAIOIINX JIMH3aX. DopMya TOHKOM JTUH3BI.
YBenuueHue, 1aBaeMoe JTUH30M.

[Ipenenpl NPUMEHUMOCTH TEOMETPHYECKON OTITHKH.

BonroBass onrtuka. WuTtepdepenmms cBera. KorepeHTHbIE WMCTOYHHUKH. YCJIOBHS HAOIIOJCHHS
MaKCUMyMOB U MUHIMYMOB B HHTep()EPEHIIMOHHON KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus ceera. JudpaknuoHHas pemiérka. YClIoBHE HAOMIOACHUS TIaBHBIX MaKCUMYMOB TpH
MajeHU MOHOXPOMATHYECKOTO CBETa HA NU(PAKITUOHHYIO PEIIETKY.

[Tonsipuszanus ceera.

TexHUUeCKHE YCTpOWCTBA M MPaKTHUECKOE NMPUMEHEHHE: OYKH, JIyna, (oToammapat, MpOSKIIMOHHBINA
amnmapaT, MUKpPOCKOII, TEJIECKOII, BOJIOKOHHAS OINTHKA, TU(PAKIIIOHHAS PEmI€TKa, TOISPOHI.

Lemoncmpayuu

[IpsimonmHEEiHOE pacTpocTpaHeHre, OTPAXEHHUE U TpeloMIIeHre cBeTa. OnTHYecKue mprudOpEI.

[TomHoe BHyTpeHHee oTpakeHne. Moaens CBETOBO/IA.

HccnenoBanne cBOMCTB M300pakeHUH B TMH3AX.

Mopenn MUKpOCKOIIa, TEJIECKOIIA.

Hab6monenue uaTEpdEepeHITIN CBETA.

HaGmonenue qudpakiiym cBeTa.

Hab6monenue nucrepcuu cBeTa.

[Tomydenue criekTpa ¢ MOMOIIBIO TPU3MBL.

[TonyueHue criekTpa ¢ MOMOIIBIO TU(PAKITHOHHON PEIIETKH.



Habnronenue nomisipusanuu ceera.

Yuenuueckuii skcnepumenm, nabopamoprule pabomoi
N3mepenue nokasareiis MpesioMIICHUS CTEKIIA.
HUccnenoBanue cBoicTB M300pakeHUH B INH3aX.
HaGntonenue aucnepcun cBeta.

Pa3znen 6. OcHOBBI clleMAIbHON TEOPHH OTHOCHUTEILHOCTH
I'paHunbl  OPUMEHUMOCTH  KJIACCHMYECKOM  MexaHuku.  IlocTynaTel — crenuansbHOM — TEOpUHU
OTHOCHUTEIHFHOCTH: HWHBAPHAHTHOCTh MOAYNS CKOPOCTH CBE€Ta B BaKyyMe, NPUHIUI OTHOCHUTEIHFHOCTH
OHHIITEeHHA.
OTHOCUTENFHOCTH OTHOBPEMEHHOCTH. 3aMeIJICHHe BPEMEHH U COKPAIIEHUE JITHHEI.
DHeprus U UMITYJIEC PESITUBACTCKOMN YaCTHIIBI.
CBsI3b MacCHI C SHEPTHEH U UMITYJIbCOM PEISITUBUCTCKOM YaCTHIIBI. DHEPTUS MTOKOSI.

Pasnea 7. KBanToBas ¢puznka

Tema 1. dnemenmol K8AHM OGO ONMUKU

®otonsl. Dopmyna [Inanka cBs3u HEpriH (HOTOHA C €r0 YACTOTOH. JHEPTUsl U UMITYJILC POTOHA.

Otkpeitue u uccneaoBanue Goroaddexra. Ompiter A. I'. Ctoneropa. 3akoHbl poTodddexTa. YpaBHEHHE
Ouinmrerina s poroaddekra. «KpacHast rpanuiay ¢horodddexra.

Harnenue ceera. Onbithl [1. H. JIeGenena.

XHUMHUYECKOE ACHCTBUE CBETA.

TexHuueckre yCTpoiicTBAa M MpPaKTHYECKOe MpHUMeHeHue: (oTorneMeHT, (OoTomaTdMK, CONHEYHAs
Oarapesi, CBETOIUO/.

Jemoncmpayuu

®oro3(ekT Ha yCTaHOBKE ¢ IIMHKOBOM TIACTHHOM.

HUccnenoanne 3akoHOB BHETHETO (hoTodddexra.

CBetoguon.

ConHeuHast Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. Ombitel Pezepdopna mo paccesauto o -dactuil. [lnanerapHas Mogens aToma.
[ocrynater bopa. Usnyuenne u mornomeHnue (OTOHOB MpH TEpexojie aToMa C OJHOTO YPOBHS SHEPTrUU Ha
npyroil. Bunel ciektpoB. CekTp ypOBHEN SHEPTUHU aTOMa BOAOPOAA.

Bonnossie cBoiicTBa yactull. Bonuel ne bpoitng. KopnyckyasipHO-BOIHOBON Ayaau3M.

CroHTaHHOE U BBIHYKJICHHOE H3JTy4CHHE.

TexHnyeckue ycTpoiCTBa M MPAKTHYECKOE NMPUMEHEHHUE: CIEKTPaIbHBIN aHaIu3 (CIIEKTPOCKOI), Ja3ep,
KBaHTOBBI KOMITBIOTED.

Lemoncmpayuu

Monens onbita Pesepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habnronenune nuHeHUaThIX CIIEKTPOB M3IIyUCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopruvie pabomuol

Habnronenue nuneituaToro crexkrpa.

Tema 3. Amomnoe aopo

OKCIEpPUMEHTHI, JOKa3bIBAIOLINE CIOXHOCTb CTPOEHHUs siapa. OTKpBITHE PaJuoaKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHdio cocTaBa paadoaKTHBHOrO wu3nydeHus. CoiicTBa anbda-, OeTa-, ramma-
n3Iy4eHus. BiausHue painoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpeITHE TIpOTOHA W HeWTpoHa. HykmomHas momens sgpa [efizenOepra—MBanenko. 3apsg suapa.
MaccoBoe uuciio sapa. M30Tomsl.

Annda-pacaa. DIeKTpOHHBINA U MTO3UTPOHHEIN OeTa-pacnay. ['aMMa-uznydenne. 3aK0H pagTnoaKTHBHOTO
pacnana.

DHeprus CBsA3U HYKJIOHOB B sjpe. SnepHbie cuibl. Jleekt macch sipa.



SAnepusble peakuuu. Jlenenue u cuHTE3 sSA€Ep.

SAnepusiii  peaktop. TepmosimepHsiii cuHTe3. [IpoOneMbl W TEpPCIEKTUBBI SACPHON SHEPrETHKH.
OKOJIOTMYECKUE acTIeKThI SIEPHOI SHEPTEeTUKH.

OnemeHTapHbIe YacTULIbl. OTKPBITHE TO3UTPOHA.

MeToabl HaOIIOAEHHS U PErUCTPALMY 3JIEMEHTAPHBIX YaCTHII.

OyHnamMeHTaNnbHbIE B3aUMOACHCTBUS. ENMHCTBO pU3NUecKoi KapTHHBI MUPA.

TexHudeckue yCTpoiicTBa M NpPaKTHYECKOE IPUMEHEHME: N03UMeTp, Kamepa BuibcoHa, saepHBIN
peakTop, aroMHas boMOa.

Jemoncmpayuu

CuéTunK HOHM3UPYIOIUX YaCTHLI.

Yuenuueckuii skcnepumenm, nabopamoprule pabomol

HUccnenoBanre TpekoB 4acTHIl (110 TOTOBBIM (oTorpadusim).

Pa3zpnen 8. DiiemMeHTHI aCTPOHOMUM U ACTPOPU3UKHU

Otansl pa3BUTHS acTpoHOMHH. IpHKIagHOe 1 MUPOBO33pPEHUYECKOE 3HAUEHUE ACTPOHOMUHU.

Bun 3Bé3nnoro HeOa. Co3Be3aus, sipKue 3BE3bL, IUIAHEThI, UX BUAUMOE IBHKCHUE.

ConHeunas cucrema.

Connue. ConHeuHass akTHUBHOCTh. Mcrounuk sHeprun ConHua u 3BE3M. 3BE3NBI, UX OCHOBHBIC
XapakTepucTuku. JlpuarpaMma «CHEKTPalbHBIA KJIACC — CBETUMOCTHY». 3BE3IbI [IABHOM IOCIIEAOBATEIbHOCTH.
3aBHCHUMOCTh «Macca — CBETHMMOCTBY UIsl 3BE3] IJIaBHOH mocienoBaTenbHOCTH. BHyTpeHHee cTpoeHue 3BE3N.
CoBpeMeHHbIE IPEACTAaBICHUS O IPOUCXOKICHUHN U 3Bomonny CoHLA U 3BE3/1. DTalbl )KU3HH 3BE3 L.

Mneunsiii [Iyte — Hama I'anaktuka. ITonoxenue u nBuxenue Connua B ['amakTke. THIBI FalakTHK.
Pagnoranaktuku u kBazapbl. YEpHBIE ABIPHI B SIIPaX rajJakTHK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa06mna. Pazoeranue ranaktuk. Teopus Bonbioro B3peiBa.
PenukroBoe nusnyueHue.

Macmrabnas ctpykrypa Beenennoit. MeraraiakTuka.

Hepeménnsie mpoOiieMbl aCTpOHOMUH.

Yuenuueckue nabniooenus

HaGmonenust HEBOOPYKEHHBIM TJIA30M C UCHOJIB30BAHMEM KOMITBIOTEPHBIX TMPWIOKEHUNA IS
OTIpe/IeNICHHs TIOJIOKEHHUsT HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
HOJTyLIApHsL U IPKUE 3BE3]BL.

Hab6monenus B Teneckon Jlynsl, manet, Mieanoro [lytu.

Oo6o0maromee NOBTOpeHUE

Pons pusuku m acTpoHOMHM B 3KOHOMHYECKOH, TEXHOJIOTHUECKOH, COLUABHON U dTHUYECKOH cdepax
JIeSITEIBHOCTU YeJIOBEKa, POJib U MeCTO (DM3UKU M aCTPOHOMHH B COBPEMEHHOH HAy4YHOU KapTWHE MHUpA, POJb
¢u3nyeckoil Teopur B (HOPMUPOBAHUU TPEACTABICHUNA O (DU3MUECKON KapTUHE MHUpPa, MECTO (U3NYESCKOH
KapTHUHBI MUpa B 00IIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX PEICTABICHUI O IPUPOE.

Me:xnpeaMeTHbIe CBSI3U

Nzyuenue kypca ¢pusuku 6a30Boro ypoBHst B 11 Kilacce OCYIIECTBISETCS ¢ YUETOM COJEPIKATEIBHBIX
MCKIIPEAMETHBIX CBSI3EH C KypCcaMu MaTEMAaTUKH, 6HOHOFI/II/I, XUMHH, reorpa(i)pm 1 TEXHOJIOTHUH.

Mesicnpeomemnvle noHAmuUsA, CBI3aHHBIE C N3YYEHUEM METOJIOB HAYYHOTO MTO3HAHMUS: SBIICHUE, HAYTIHBIH
¢axT, runores3a, GU3NUECKask BEIIMYHNHA, 3aKOH, TEOPHS, HAOIIOIeHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJICTb,
U3MEpEHHE.

Mamemamuka: pelieHUEe CHCTEMbl YPAaBHEHHWH, TPUTOHOMETpPHUYECKHE (QYHKLUMH: CHHYC, KOCHHYC,
TaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIUN HAa OCH KOOPAMHAT,
CIIO)KEHHE BEKTOpPOB, MPOM3BOAHBIE 3JEMEHTAPHbIX (YHKUMH, TNPU3HAKH 1OA00US TpPEyroJbHUKOB,
orpeesieHHe TUIOLIaIU MIIOCKUX GUryp u 00bEMa Tel.

bBuonozus: snexTpuueckue sIBICHUS B XHBOM NpUpPOAE, KoneOaTelbHbIe IBIKEHHUS B KHBOH NpUPOJE,
ONTUYECKUE SBJICHUS B )KUBOW MPHUPOJIE, IEHCTBUE pavallii Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpoeHHE AaTOMOB M MOJEKYJ, KpPUCTAJUIMYECKass CTPYKTypa TBEPIABIX TeN, MEXaHU3MBI
00pa3oBaHMsl KPUCTAIUIMIECKON PELIETKH, CIIEKTPAIbHBINA aHaJH3.



Teoepagpus: MarHUTHBIC TONMFOCA 3€MJIH, 3AJICKH MArHUTHBIX Py, (GOTOCHEMKA 3€MHOW MOBEPXHOCTH,
MpeACKa3aHue 3eMIICTPSICEHUH.

Texnonoecus: TUHUU IEKTPONEPEad, TEHEPATOP MEPEMEHHOTO TOKA, SIEKTPOABUTATENb, HHIYKIIMOHHAS
neyb, pajnap, pPaaUoNpPUEMHUK, TEJIEBU30p, aHTeHHa, tenedoH, CBU-meub, NpPOCKIMOHHBIN ammapar,
BOJIOKOHHAsI ONITHKA, COJTHEUHAas OaTapes.

NJIAHUPYEMBIE PE3YJBTATbI OCBOEHUSI NMPOI'PAMMBI IO ®U3BUKE HA YPOBHE
CPEJHET'O OBLIEI'O OBPA30BAHUS

OcBoenne yueOHOTO Mpemera «Pu3uKa» Ha YPOBHE CpPEeTHETO 001mero oopasoBanus (0a30BbIi yPOBEHB)
JOJDKHO ~ O0ECHEeYUTh  JIOCTHIKEHWE — CIICAYIOIIUX  JUYHOCTHBIX, METANPEIMETHBIX W  MPEIMETHBIX
00pa3oBaTebHbIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yNbTaThl OCBOCHMA y4eOHOro mpenmera «@Du3nKa» TOIKHBI OTPa)kaTb TOTOBHOCTb U
CHOCOOHOCTh OOYYarOIINXCsl PYKOBOICTBOBATHCA C(HOPMUPOBAHHONW BHYTPEHHEH IO3MLMENH JHUYHOCTH,
CHUCTEMOH  LIEHHOCTHBIX OpHEHTAlM{, [O3UTUBHBIX BHYTPEHHUX  YyOEKIOEHHH, COOTBETCTBYIOILUX
TPaJULUOHHBIM LIEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIIMPEHHUE KU3HEHHOI'O OMBITA U OIBITA JESTEIbHOCTH B
MIPOLIECCE peaTN3allii OCHOBHBIX HAIPaBICHUI BOCIIUTATENBHOMN IEATEIBHOCTH, B TOM YHCIIE B YACTH!

1) rpaskIaHCKOr0 BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTh I'PAKIAHCKON MO3UIMU O0YYarolerocs Kak aKTUBHOI'O M OTBETCTBEHHOTO 4JIeHA
POCCHICKOTO O0IIECTBa;

MPUHATHE TPAAULIHOHHBIX O0IEYETOBEYECKUX TYMAHUCTUIECKUX U IEMOKPAaTHIECKUX LIEHHOCTEI];

TOTOBHOCTh BECTH COBMECTHYIO ACSTENbHOCTh B MHTEpPECAax IPAXKAAHCKOI'O OOILECTBA, y4acTBOBATH B
caMoyTmpaBJieHUH B 00pa30BaTeIbHON OpraHu3aluy;

yMEHUE B3aMMOJICHCTBOBATh C COIUAIbHBIMH WHCTUTYTAMH B COOTBETCTBHHM C WX (YHKIMSIMHU H
Ha3HAa4YCHHUEM;

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

2)IaTPHOTHYECKOT0 BOCTIUTAHNSA:

c(OPMHUPOBAHHOCTH POCCUHCKON TPAXKIAHCKON MIICHTUYHOCTH, IATPUOTH3MA;

LEHHOCTHOE OTHOIIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JIOCTHIKEHUSIM POCCUUCKHX YUEHBIX B 00IaCTH
(U3UKU U TEXHUKH;

3)AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHNSA:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHMS, 3TUIECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYAIlMIO0 U IMPUHUMAaTh OCO3HAHHBIE PEIICHHS, OPUEHTUPYACH HA MOPaJIbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEITEILHOCTH YYEHOTO;

OCO3HaHUE JJUYHOTO BKJIAJIa B IIOCTPOCHHUE YCTOHUNBOTO Oy TyIIETO;

4)3cTeTN4eCcKOro BOCMUTAHMUA:

3CTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYAs 3CTETHKY HAyYHOTO TBOPYECTBA, MPUCYIIETO (PHU3NUECKON
HayKe;

5)TpyaoBoro BocnuTaHus:

WHTEpEeC K Pa3uuHbIM cepaM npodecCHOHATEHON IeITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PH3UKON H
TEXHUKOW, yMEHHE COBEpIaTh OCO3HAHHBIA BBIOOp Oymymeil mpodeccHd W pean30BBIBATH COOCTBEHHBIE
YKU3HEHHBIE TUTIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO M caMOOOpa30BaHHIO B 00JacT (PM3MKH Ha MPOTSHKEHUH
BCEH JXU3HHU;

6)3K0J10rMYEeCKOr0 BOCIMTAHUS:

c(OPMHUPOBAHHOCTb 3KOJIOTMYECKON KYyJIbTYpPbl, OCO3HAaHHE TIJI00AJBHOIO XapakTepa HSKOJOTMYECKHX
npobiem;

IUIAHUPOBAHWE M OCYIIECTBIEHHME MAECUCTBUH B OKpyXarolled cpele Ha OCHOBE 3HAHUS Lelel
YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA;

pacIIipeHHe OIbITa IEATENBHOCTH SKOJOTMUECKON HANpaBIEHHOCTH HA OCHOBE MMEIOINXCS 3HAHUH 1O
¢dusuke;



7)IleHHOCTH HAYYHOT' 0 O3HAHUS:

c(OPMHUPOBAHHOCTb ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BHTHS
(u3nIecKoil HayKu;

0CO3HAaHUE [IECHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTD B MPOLIECCE N3YUeHHS (PU3UKH OCYIIECTBIATH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO JESTEIbHOCTh MHAMBUAYAIBHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS
ba3oBble jioruyeckue 1eiicTBUsA:

CaMOCTOSITEIBHO (POPMYIIMPOBATEH U aKTYaIN3UPOBATh IPOOIEMy, PacCMaTPUBATh €€ BCECTOPOHHE;

OIIPEAEIATh LEIH NEATENBHOCTH, 331aBaTh IapaMeTPhl K KPUTEPUU UX TOCTHKEHMUS,

BBISIBJIITH 3aKOHOMEPHOCTH U IIPOTUBOPEYMSI B PACCMATPHUBAEMBIX (PU3UUECKUX SBICHUSIX;

pa3pabateiBaTh IUIaH pELICHUS MpoOjaeMbl C Y4YETOM aHajiM3a MMEIOIIHMXCA MAaTepUAIBHBIX |
HEMaTepHANBHBIX PECYPCOB;

BHOCUTH KOPPCKTUBLI B ACATCIBHOCTD, OUCHHUBATH COOTBETCTBUEC PE3YJIbTATOB LC/IAIM, OUCHUBATh PUCKHU
MOCJIEACTBUIN IEATCILHOCTH;

KOOPAWHHUPOBATH M BBHINONHATH paboTy B YCIOBHSAX pEalbHOTO, BUPTYaJILHOIO M KOMOMHHUPOBAHHOTO
B3aMMO/ICUCTBUS;

Ppa3BHUBATh KPECAaTUBHOC MBIIIJICHUE ITPH PCIICHUHU JXKU3HCHHBIX Hp06ﬂeM.

Ba3zoBble uccienoBaTebcKue AeiiCTBUA:

BJI1aACTh Haquoﬁ TCpMHHOJ’IOFHCﬁ, KIIFOYC€BbBIMU ITOHATHUAMU U METOJaMH q)HSPI‘-ICCKOfI HaYyKH,

BJIQJICTh HAaBbIKaMHU yqe6Ho-HccneILOBaTeJILCK017I U TPOEKTHOU [EITENbHOCTH B oOacTu (1)1/131/11(1/1,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOAOB peUICHUs 3ajgad (U3UYECKOTo
COACPpKaHUA, IPUMEHCHHUIO PA3JIMYHBIX METOJAOB IMO3HAHMA,

BJIaACTh BUJAAMU ACATCIBHOCTH 110 IMOJIYUYCHUIO HOBOI'O 3HAHUWA, €0 UHTCPIPCTALlH, HpeO6paSOBaHI/IIO u
MPUMCHCHHIO B Pa3JIMYHBIX y‘-Ie6HBIX CUTyaluAaAX, B TOM YHUCJIC IIPU CO3JaHUN yqe6me ITPOCKTOB B O6J]aCTI/I
¢buzuKy;

BBIABIIATE TPUYMHHO-CJIICACTBCHHLIC CBA3UM MW AKTYAJIM3UPOBATH 3aJa4dy, BbIABUI'aTb TUIIOTE3Y eé
peICHUA, HAXOAUTh apTyMEHTBI JIs1 JOKAa3aTCIbCTBA CBOUX YTBep)KI[eHHﬁ, 3aaBaTb MMapaMeTpbl U KPUTCPUHN
pelieHus;

AHAJIM3UPOBATH IIOJTYUYCHHBIC B XOJA€ PCHICHUA 3aJadd pPE3YJIbTaTbl, KPHUTUYCCKU OLCHUBATHL HX
OOCTOBEPHOCTD, IPOTHO3MPOBATh U3MCHCHUE B HOBBLIX YCIIOBUAX,

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIC 3a/la4ll B 00Pa30BaTEIbHON ACSITEIBLHOCTH, B TOM YHCJIE TPU
H3y4YeHUU (HU3UKY;

JlaBaTh OLEHKY HOBBIM CHTYalUsIM, OLIEHUBATh IPHOOPETEHHBIN OMBIT;

YMETh MEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTUUYECKYIO 00JIaCTh KU3HEACATEILHOCTH;

yMETbh MHTETPUPOBATh 3HAHMS U3 PAa3HBIX MPEIMETHBIX obJacTeii;

BBIIBUTaTh HOBBIE UJEH, IIpeUlaraTb OpUrHHAIBHBIE IOAXO0/Ibl U PELICHHUS;

CTaBUTH MPOOJIEMBI U 337a4H, AOIMYCKAIOIIME aJIbTePHATUBHbIEC PELICHUSI.

Pabota ¢ undopmanueii:

BJIaJIeTh HaBBIKAMH TOIy4eHHsI HHpOpMaK (GU3HYECKOTO COJIEPKAHUS U3 UCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSITEIIBHO OCYIIECTBIIATH IMOMCK, aHAIN3, CHCTEMATH3aLHUI0 U HHTEPIPETalnio HHPOPMALUHN Pa3IHIHBIX
BUJOB 1 (hOpM Npe/ICTaBICHUS;

OLIEHUBATH JIOCTOBEPHOCTH HH(POPMALIUH;

UCTONB30BaTh CPEICTBA HH(POPMALMOHHBIX M KOMMYHHKALIMOHHBIX TEXHOJIOTHH B peIIEHHH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPraHM3allMOHHBIX 3aJad ¢ COOJIIOZEHHWEM TpeOOBaHUI IPrOHOMMKH,
TEXHUKH 0€30MacHOCTH, TUTHEHBI, pecypcocOepesKeH s, MPABOBBIX M ATUYECKUX HOPM, HOPM WHPOPMALMOHHON
0e30IMacHOCTH;

cO3/laBaTh TEKCTHl (PHU3MYECKOTO COACPKaHHWA B Pa3NUUHBIX (opMaTax ¢ yd€ToOM Ha3HAYCHUS
nHPOPMALIUH U 1IETICBOH ayIUTOPUH, BEIOUPAst ONTUMANbHYIO (hOpMY HPEACTaBICHHUS U BU3YaJIN3ALIH.



KoMMyHnkaTHBHBIe YHUBepCAJIbHBIE y4eOHbIe JelCTBHA:

OCYILECTBIIATH OOIEHHE Ha YPOKax (PU3UKH U BO BHEYPOUHOH NESTEIHLHOCTH;

pacno3HaBaTh NPEANOCHIIKH KOHGIUKTHBIX CUTYallui U CMATYATh KOH(IUKTBL;

Pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCII0JIB30BaTh MPEUMYIIECTBAa KOMaHIHON U UHIUBHYyaIbHON PabOTHI;

BBIOMpPATh TEMAaTHUKy M METOJIbI COBMECTHBIX ACHCTBUH C Y4ETOM OOLIMX WHTEPECOB M BO3MOXKHOCTEH
Ka)XJI0r0 4ieHa KOJUIEKTHBA;

MIPUHUMATh LEJIH COBMECTHOM NEeATENbHOCTH, OPTaHM30BBIBATH W KOOPAMHHUPOBATH AEHCTBHA IO €€
JOCTIDKEHHIO: COCTAaBJISATh IUIAH JACHCTBUH, paclpenesiaTh PoJid ¢ Y4ETOM MHEHHMH yYacTHHUKOB, OOCYKAaTh
pe3yAbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJIaJa M KaXKIOTO0 y4YacTHHKA KOMaHIbl B OOMIMH pe3ynbTaT o
pa3paboTaHHBIM KPUTEPUSIM;

IpenajgaraTh HOBBIE NMPOEKTHI, OLEHUBATh WUIEH C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH, MPaKTHUECKOU
3HaYUMOCTH;

OCYIIECTBIIATH MO3UTHUBHOE CTPAaTErnYecKoe MOBEACHHE B Pa3IMYHBIX CUTYalIUsX, IPOABIISATH TBOPUECTBO
Y BOOOpaxeHHe, ObITh HHUITUATHBHBIM.

PeryasiTuBHbIe yHMBepcabHbIe y4eOHbIe el CTBUS
Camoopranuszanus:

CaMOCTOSITEIIbHO OCYIIECTBIISATh ITO3HABATENbHYIO NESTEIBHOCTh B 00MAacTH (DU3MKM M acTPOHOMHH,
BBISIBJISITH IIPOOJIEMBI, CTaBUTh U ()OPMYINPOBATH COOCTBEHHBIC 3a/1a4u;

CaMOCTOSITETIPHO COCTAaBIIATH IUIAH PEIIEHMs PACUETHBIX M KA4ECTBEHHBIX 3a/1ad, IUIAH BBINOJIHEHUS
MIPAKTUIECKON PadOTHI C yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U NPEANOUTEHUH;

JlaBaTh OLICHKY HOBBIM CUTYalIHsIM;

pacmmpsTh paMKH y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHU;

JieNiaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEILICHNUE;

OLIEHMBATh MPUOOPETEHHBIN OTIBIT;

cnoco0CcTBOBaTh (DOPMUPOBAHUIO U TPOSIBICHUIO SPYAUIMHA B 00JacTd (U3UKH, TIOCTOSHHO TOBBIIIATH
CBOI 00pa3zoBaTeNbHBINA 1 KyJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHATbHBIN HHTENJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYalUsM, BHOCUTh KOPPEKTHBBI B JIE€ATEIBHOCTb, OLICHMBATh COOTBETCTBUE
PEe3yIbTaTOB LIEISIM;

BJIQJICTh HABBIKAMHU [I03HABATCJILHOM pe(JeKCHH KaK OCO3HAHUS COBEPIIACMBIX JACHCTBHN H
MBICIIMTEJIBHBIX [TPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHU;

WCTIONB30BaTh MPUEMBI pe(IIEKCUH JJIsl OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELICHUS 110 UX CHUKEHUIO;

[IPUHUMATh MOTHUBBI U apTyMEHTBI APYIUX IIPU AHAJIU3E PE3YJIBTATOB JAEATENBHOCTH;

MIPUHUMATH ce0s1, TOHUMas CBOM HEJIOCTATKU U IOCTOMHCTBA;

[IPUHUMATh MOTHUBBI U apTyMEHTBI APYIUX IIPU AHAJIM3E PE3YJIBTATOB ACSITEIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX Ha OMINOKH.

B mpouecce mocTmxeHHs JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI MO (U3WKE IS YPOBHS
cpeanero obmiero oOpa3oBaHHs Yy OOy4YaroIMXCsS COBEPIICHCTBYETCS OMOIMOHAIBHBIA  WHTEJUICKT,
MPEearoNaraloufii CQOPMHUPOBAHHOCTS!

CaMOCO3HAHMsS, BKJIIOYAIOIIETO CIOCOOHOCTh TMOHHMMAaTh CBOE AMOLMOHAJIBHOE COCTOSIHUE, BUIETH
HampaBJICHUs Pa3BUTHS COOCTBEHHOM SMOIMOHAIBHOHN chepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpEryJIMPOBAHMs, BKIKYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHMMATh OTBETCTBEHHOCTb 3a CBOE
MOBEJCHNE, CIIOCOOHOCTh aJalTHPOBAThCS K SMOLMOHAIBHBIM H3MEHEHUSM M MPOSBISATH THOKOCTb, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUM, BKJIIOYAIOMEH CTPEMJIEHHE K JOCTIDKEHUIO LETH M YCIEXy, ONTHMHU3M,
VHUIIMaTUBHOCTh, YMEHHE AEHCTBOBATh UCXOS U3 CBOMX BO3ZMOKHOCTEH;

SMIIaTUH, BKIIOYAIOUIEH CIOCOOHOCTH MOHMMATh AMOLMOHAILHOE COCTOSIHHE APYTHX, YYUTHIBATH €ro
MIPU OCYLIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO U COTIEPEKUBAHMUIO;



COIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIHUX CIIOCOOHOCTH BBICTpanMBaTb OTHOLICHHA C OPYruMH JIIOAbMU,
3a6OTI/ITI>C$I, MPOSABJIATE UHTEPECC U pa3pCliaTh KOHq)J'H/IKTBI.

HNPEIMETHBIE PE3YJIbTATDBI

K xonmy obyuenms B 10 kiacce mpenMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE MOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOIIIXCS YMEHHI:

JEMOHCTPHUPOBATh Ha MpHMEpax poiib M MecTo (U3UKA B (OPMHPOBAHHH COBPEMEHHON HAydHOW
KapTUHBI MUpPa, B PA3BUTUH COBPEMEHHONU TEXHUKHU U TEXHOJIOTUH, B IPAKTUUECKOMN AEATEILHOCTH JIOJICH;

YYATHIBATh TPAHWIBI MPUMEHEHUS W3YYEHHBIX (H3WUECKUX MOJeNeld: MaTepuaiabHas TOdYKa,
WHEpIHadbHas CHCTeMa OTcuéra, abCONOTHO TBEPAOE TENO, WSAITBHBIA Ta3, MOJENd CTPOSHHUS TIa30B,
KUAKOCTEHN W TBEPIBIX TEI, TOUCTHBIN dIEKTPHUECKUH 3aps/] P pelIeHnr GU3NIECKIX 3a7ad;

pacrio3HaBaTh (PU3NYECKHE SBICHUS (IPOIECCh) M OOBACHATL MX HA OCHOBE 3aKOHOB MEXaHHUKU,
MOJIEKYJISIDHO-KHHETHYECKOH TEOpHH CTPOSHHsSI BEIIECTBA W DJIEKTPOAWHAMHUKH: PAaBHOMEPHOE W
PaBHOYCKOpEHHOE TPSIMOIIMHEHHOE IBUKEHHE, CBOOOIHOE MAajleHre Tell, IBIKEHUE 110 OKPYKHOCTH, MHEPITHS,
B3auMoJieiicTBue Tel, TudQy3usi, OpOyHOBCKOE JBHKCHUE, CTPOCHHE KHUIKOCTEH W TBEPIBIX TN, W3MEHEHHUE
o0BEMa TeN mpH HarpeBaHWU (OXJIAXKJICHWH), TEIJIOBOC PaBHOBECHE, MCIIAPCHUE, KOHACHCAIIMS, IUIAaBJICHUE,
KpucTtaji3alus, KUIICHUE, BIAXKHOCTb BO34yXa, IMOBBIIICHUC OAaBJICHHA Ia3a IpU €ro Harp€BaHun B 3aKPBITOM
cocyjzie, CBSI3b MEXKIY IapaMeTpaMd COCTOSHHS Ta3a B HM30IPOIeccax, AISKTPU3alysl TeJl, B3aMMOJCHCTBUE
3apszoB;

OIMUCBIBATL MCXAHUYCCKOC JBUIKCHUC, MCIIOIb3YsA (I)I/I3I/I‘I€CKI/IC BCJIMYMHBL: KOOpJWHATa, IIYTh,
MEepPEeMEIICHHe, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHUla, UMIYJIbC Tejla, KHHETUYECKas JHEprus,
NnoTeHOMAaJIbHAad SHEPrus, MCEXaHU4YCCKasd pa60Ta, MEXaHN4YCCKass MOLIHOCTH, IIPpU OIIMCAHWU IIPaBHUJIBHO
TPAKTOBATH (1)I/I3I/I‘IGCKI/II71 CMBICJT UCTIOJIB3YEMBIX BCJIMUMWH, UX O603Ha‘IeHI/Iﬂ 1 €AUHHIIBI, HAXOJHUTH (I)OpMYHLI,
CBSI3BIBAIONINE JJAHHYIO (PU3MUECKYIO BEIMYUHY C IPYTUMH BETHYMHAMM;

OIMUCBIBATL M3YYCHHBLIC TCIIJIOBBIC CBOWMCTBA Te€l U TEIIOBEIE SABJICHUA, HWCIIOJIb3Ys (1)I/I3I/I‘IGCKI/IG
BCJIMYMHEBL: JTAaBJICHUEC rasa, TeMIeparypa, CpE€aHsasd KUHETUYCCKad SHEPIrUusad XaOTHUCCKOro ABMIKCHUA MOJICKYII,
CpeAHEKBaJpaTHYHass CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOTHl, BHYTPEHHss SHeprus, pabora rasa,
KO3 QHIMEHT MOJIE3HOTO ACHCTBHS TEIUIOBOTO ABHUTATEINS;, IPH OMUCAHUM MPABHIBLHO TPAKTOBATh (PU3NUECKUI
CMBICJI MCIIOJIb3YEMBIX BCJIWYUH, UX o0o3HaYeHus1 u CAWHHUIIBI, HAXOJANUTh q)OpMy.HBI, CBA3BIBAIOINUE JAaHHYIO
(bu3nUecKyo BEIMYHUHY C IPYTUMHU BEIUYUHAM;

ONHCHIBaTh M3YYEHHbIE 3JIEKTPUYECKHE CBOWCTBA BEIIECTBA M DJIEKTPUUYECKUE SIBIECHUS (TIPOIIECCHI),
HCIIOJIb3YA (1)I/I3I/I‘ICCKI/IC BCJIMYUHBI: BHCKTpI/I‘IeCKI/If/‘I 3apsaq, SDJICKTPHUYECKOC IIOJIC, HaHpH)KéHHOCTL I10JI,
NMOTEHIIMAJI, PA3HOCTh MOTCHIIUAIOB; IIPXU ONNMCAaHWU MIPABUJIbHO TPAKTOBATH (I)I/ISI/I‘-IGCKI/Iﬁ CMBICJT UCITIOJIB3YEMbBIX
BEIMYMH, X 0003HAYEHUS U €AMHHUIIBI, YKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE TaHHYIO (PH3NYECKYIO BEJIHMUHHY C
JIPYTHMU BETMYUHAMY,

AQHAJIM3UPOBATH (PU3NUYECKHE MPOIECCHI U SBICHHUS, HCIIONIB3Ys (PH3MUecKre 3aKOHBI U MPUHIIMITEL; 3aKOH
BcemupHoro tarotrenus, I, II u III 3akonbl HploTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOU HHEPruu, 3aKOH
COXPaHEHUS UMITYJIbCa, IPUHIUI CYTIEPIIO3UIIUU CHII, TIPUHITUI PABHONPABUS HHEPIUAIBHBIX CUCTEM OTCUETA,
MOJIEKYJISIPHO-KUHETHYECKYI0 TEOPHIO CTPOCHHSI BEIIECTBA, T'a30BbIC 3aKOHBI, CBS3b CPEIHEH KUHETHUYECKOW
SHEPTUY TETUIOBOTO JIBHXKEHHSI MOJIEKYJI ¢ aDCOIIFOTHOM TeMIIepaTypoi, IepBbIi 3aKOH TEPMOJIUHAMUKH, 3aKOH
COXpPaHEHUs EKTPHUYECKOTO 3apsija, 3akoH KylioHa, mpUATOM pa3inyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4eCKOe BBIPOKEHUE U YCIOBHS (TPaHUIIBI, 00JIACTH ) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC MPHHIIUIIBI ACWCTBUS MAIllMH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pas3iinyaTrh
yCIOBHs UX 0€30MacHOTO UCTIOJIB30BaHUS B TIOBCETHEBHOM JKU3HH;

BBITIOJHATH AKCIEPUMEHTHI TI0 UCCIIEIOBAHUIO (PU3NYECKHUX SBICHUN W TPOIECCOB C HCIOIb30BaHHEM
MPSAMBIX M KOCBEHHBIX HM3MEpPEHUH, MpU 3TOM (QOPMYJIHPOBATH MpOOJIeMy/3aadyy W THUIOTE3y y4eOHOro
AKCIIEPUMEHTA, COOMPATh YCTAHOBKY W3 MPEIJIOKEHHOTO 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIHPOBATH
BBIBO/IBI,

OCYIIECTBJIATh TMPSMBbIE W KOCBEHHBIE W3MEPCHUs (U3MYSCKUX BEIUYMH, IPU OTOM BHIOUPATH
ONTUMAJTBHBIH CITIOCO0 M3MEPEHUS U UCTIOIh30BaTh N3BECTHBIC METOIbI OIICHKH MOTPEITHOCTEH H3MEPEHHUIA;



HCCIICIOBATh 3aBUCUMOCTH MEXy (DM3MUYSCKUMU BEIMYMHAMU C UCIIOJIB30BAHUEM MPSIMBIX M3MEPCHUIA,
MPU 3TOM KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUPOBATH PE3YJIbTAThl TMOIYYCHHON 3aBUCUMOCTH (DU3MUYCCKUX
BEJIMYMH B BUJIC TAOIUI] U TPaUKOB, JIENaTh BBIBOJIBI 110 PE3YIbTaTaM UCCIICIOBAHUS;

coOiroaTh mpaBwia O€30MacHOro TpyJda IPH MPOBEACHUU KCCIACIOBAHUI B paMKax ydeOHOTo
AKCIIEPUMEHTA, YU4COHO-HCCICIOBATEILCKON U MPOCKTHON JIEATEIILHOCTUA C MCIOJIh30BAaHHEM W3MEPHUTEIBHBIX
yCTpOICTB U 1a00paTOpPHOTO OOOPYAOBAHHUS;

peuiaTh pacy€THhIC 3a/1a4k C SBHO 3aJlaHHOW (DU3MUYECKON MOJEIBIO, HCIIONB3Ys (DU3UYCCKUE 3aKOHBI U
MPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3aJlayd BBHIOMPATh (DU3MYCCKYIO MOJICINb, BBIICIATH (U3UYCCKUEC
BEIUYMHBI U (QOpPMYyJbI, HEOOXOmuMble Ui €€ pEIICHUs, MPOBOJAUTH PACUYETHl M OILICHUBATh PEATLHOCTH
MOJIyYEHHOTO 3HAYCHHMSI (PU3MUECKOM BETUYHHBI,

peliaTh KaueCTBEHHBIC 3a[aui: BHICTPAUBATh JIOTUYCCKH HETPOTUBOPCUYMBYIO IICTIOYKY PACCYKIEHUH C
OIMOPOH Ha N3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH ¥ (DU3MUYCECKUE SBJICHUS;

WCIIOJIb30BaTh MIPU PEIICHUU YUEOHBIX 33724 COBPEMEHHbIC NH()OPMAIMOHHBIC TEXHOJIOTHY JIJIs TTIOMCKA,
CTPYKTYPUPOBAHMsI, HHTEPIPETAMA W TPEACTABICHHUS YYeOHOW W HAy4YHO-TIONMYJISPHONW WH(pOpMAIIWH,
MOJIyYECHHOW U3 PA3JIMYHBIX UCTOYHUKOB, KPUTHUCCKU aHAJIU3UPOBATH MOIyYaeMyt0 HH(POPMAIIHIO;

MPUBOJUTHh TMPUMEPHl BKJIaJla POCCHUHCKHUX W 3apyOCIKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MHPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHH;

WCIIOJIb30BaTh TCOPSTHYCCKUE 3HAaHWUSA 10 (U3MKE B IIOBCEJIHCBHON IKM3HM i1 OOCCIICUCHHS
0€30MacHOCTH MPU OOpaIllEHUH C MPUOOPAMH M TEXHUYCCKUMH yCTPOWCTBAMH, JJI COXPAHCHHS 3/0POBbS U
COOJTIOZICHUST HOPM 3KOJIOTUYECKOT0 TTOBEICHHUS B OKPYKaIOIIel cpere;

paboTaTh B TpyMIle C BBIMOJHEHHEM Pa3]IMYHBIX COIMATBHBIX POJICH, TIAHUPOBATh PadOTy TPYIIIIHI,
palMOHATIBHO PACHIPEACNATh OOSN3aHHOCTH W IUIAHHPOBATh JICSITENBHOCTh B HECTAHIAPTHBIX CHTYAlUsX,
aJICKBATHO OICHUBATH BKJIAJI KaXJIOTO U3 YYACTHHKOB IPYIIIbI B PEIICHUE pacCMaTpHBaeMOn POOIIEMBI.

K xoniy o0yuenuss B 11 kjiacce mpeMeTHBIE Pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD Y 00YYAIOIIUXCS YMEHUI:

JEMOHCTPHPOBaTh HAa TpUMEpax pojb U MecTO (U3UKKM B (OPMHPOBAHMM COBPEMEHHOW HAaydHOU
KapTHHBI MUpa, B Pa3BUTHH COBPEMECHHOW TEXHHKH M TEXHOJOTHMU, B MPAKTHUECKOW JEATEIBHOCTH ITIOJCH,
IEJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHMIIBI IPUMECHCHHS N3YUCHHBIX (U3MUYECKUX MOJICNICH: TOUCUHBIN IMEKTPUUCSCKHIA 3aps,
Jyd CBETa, TOYCYHBI MCTOYHUK CBETAa, SICPHAs MOJE]Ibh aTOMa, HYKIOHHAs MOJEIb aTOMHOTO sIpa HpU
peleHrH GU3NUECKUX 3134,

pacno3HaBaTh (HU3NUYECKUE ABICHUS (MPOIECCHI) U OOBACHATh UX HA OCHOBE 3aKOHOB 3JIEKTPOAMHAMUKH
M KBaHTOBO# (DU3UKU: DIIEKTPUUECKAs MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE, XUMHIECKOE, MATHUTHOE JICHCTRHSI
TOKa, B3aMMOJICHCTBHE MArHUTOB, DJICKTPOMATHUTHAS MHIYKIIUS, AeHCTBHE MArHUTHOTO IMOJISl HA TIPOBOHUK C
TOKOM W JIBHXKYIIUHCS 3apsij], SJIEKTPOMArHUTHbIC KOJICOAHWS W BOJHBI, MPSIMOJIMHEHHOE PACPOCTPAHECHHUE
CBETa, OTpPaKCHHE, MpEIOMIICHHE, UHTEp(EepeHIus, MUPpakius W TOJSIpU3alMsS CBETa, JIUCIEPCHS CBETa,
(dhotosnekrpuueckuii 3¢ dext (hoTodaPQeKT), CBeTOBOE JaBIeHNE, BOSHUKHOBEHUE JTHHEWYATOTO CIIEKTpa aToMa
BOJIOPO/Ia, ECTECTBEHHAS U HCKYCCTBEHHAS PaINOAKTUBHOCTH;

OIHCHIBATh M3YYCHHBIC CBOMCTBA BelIeCTBA (INMEKTPUUECKUE, MATHUTHBIC, ONITUYECKHE, DIIEKTPHIECKYIO
MPOBOAMMOCTh PA3JIMYHBIX CPEJ) M DIICKTPOMArHUTHBIC SBJICHUS (IIPOLIECCHI), HUCMOIB3ysS (U3NUECKUE
BEJUYMHBL: JJIEKTPUUYECKHN 3apsijl, CHJIa TOKA, 3JIEKTPUYCCKOE HANPSHKEHHUE, DJIEKTPHUUECKOE CONPOTHBIICHHE,
Pa3HOCTh MOTEHIMAJIOB, AJIEKTPOJBMKYIIAs CUia, padoTa TOKA, MHIAYKIIMS MArHMTHOIO MOJs, cuia Amiepa,
cwia JlopeHia, HHAYKTHBHOCTD KaTYIIKH, SHEPTUS DJIEKTPHUSCKOTO M MarHUTHOIO IMOJIeH, IEPHO/] U 4acToTa
Kojie0aHuil B Koje0aTeIbHOM KOHTYpE, 3apsii U CHja TOKa B MPOILECCE TapMOHMYECKUX 3JIEKTPOMArHUTHBIX
KojieOaHuii, (OKYCHOE pACCTOSHHE M OINTHYECKas CHJia JIMH3bI, MPH OMHCAHUH MPABHIIBHO TPAaKTOBATh
(U3NYECKUN CMBICIT HUCMOIB3YyeMbIX BEIMYUH, KX OO0O3HAYCHUS W CIMHHUIIBI, YKa3bIBaTh (HOPMYJIbI,
CBSI3BIBAIONINE JIAHHYIO (PU3MUECKYIO BEIMYUHY C IPYTUMH BEITHIMHAMM,

OIMCHIBATh W3yUYCHHBIC KBAHTOBBIC SIBJIICHHSI U MPOIECCHI, UCTIONb3YsI (PU3NUECKUE BEITMYUHBI: CKOPOCTh
AJIEKTPOMATHUTHBIX BOITH, JJTMHA BOJHBI M YacTOTa CBETa, SHEPTHS U UMIYJbC (OTOHA, MEPUO]] MONypacmaa,
SHEPTHUsl CBS3M aTOMHBIX SiJep, NPU OIHMCAaHWW TPAaBUIBHO TPAKTOBATh (DU3UYECKUU CMBICI HCHOIB3YEMBIX
BEJIMYMH, X 0003HAYCHUS M CIUHHUIIBI, YKA3bIBATh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3UUCCKYIO BEIHUUHY C
JNPYTUMH BEJIMYHHAMH, BBIYHCIISTH 3HAUCHUE (PU3UUCCKON BETUUNHBI;



aHaJM3UPOBATh (YU3NUECKUE TPOLECCH U SBJICHUS, UCTIONB3YS (PU3MUECKUE 3aKOHBI M IPUHLIUIIBI: 3aKOH
Owma, 3aKOHBI TIOCJIEAOBATEIBHOTO U MapajIebHOrO COSAMHEHHs MPOBOAHUKOB, 3akoH Ixoyns—Jlenna, 3akoH
AIIEKTPOMAarHUTHOW MHIAYKLWH, 3aKOH MPSIMOJIMHEHHOTO PacHpOCTpaHEHHs CBETa, 3aKOHBI OTPAKEHUsS CBETA,
3aKOHBI MPEJIOMIICHUS CBETa, ypaBHEHHE DWHIUTEHHA A POTOAPEKTa, 3aKOH COXPAHECHUS! SHEPIHHU, 3aKOH
COXpaHCHHUSI MMITYJIbCa, 3aKOH COXPaHEHHs JIIEKTPUYECKOrO 3apsija, 3aKOH COXPaHEHHsS MacCOBOrO 4HCIa,
noctyiatel bopa, 3aKOH paguoaKTHBHOrO paclaja, MPH 3TOM pa3indaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA,
€ro MaTeMaTHYECKOE BBIPAYKCHUE U YCIOBUS (TPaHUIbl, 00JacTH) TIPUMEHUMOCTH;

OTIPENEIIATh HAlpaBJIieHHE BEKTOPa MHAYKLUUH MarHUTHOTO MOJIsI MPOBOAHUKA C TOKOM, CHJIBI AMIepa U
cuibl JIopeHua;

CTPOUTH U ONUCHIBATh N300paKeHUE, CO3/IaBaeMOe IIOCKUM 3€pPKaioM, TOHKOH JTUH30MH;

BBITIOJIHATh DKCIIEPUMEHTHI [0 UCCIIEOBaHUIO (PU3MYECKUX SBICHUI W MPOLECCOB C HMCIOIB30BAaHHEM
OpSAMBIX M KOCBEHHBIX H3MEpEHHWil: mpu 3TOM (OpMYIHMpOBaTh MpoOieMy/3afady M THIIOTE3y Y4eOHOTO
SKCHEPUMEHTa, COOUPATh YCTAaHOBKY M3 MPEAJIONKEHHOTO 000pyI0BaHUs, MPOBOJUTE OMBIT U (HOPMYIHPOBATH
BBIBOJbI,

OCYIICCTBIATL TMPAMBIC MW KOCBCHHBIC U3MCPCHUA (bHSI/I‘-IeCKI/IX BCJIMYUH, IIpU 3TOM BLI6I/IpaTb
ONTUMAaIBLHBIN CHOCO6 HU3MEPCHHUA U UCIIOJb30BAaTh NU3BECCTHBIC METOABI OLICHKHU HOI‘peHIHOCTefI I/I3MepeHI/II71;

uccijea0BaTb 3aBUCUMOCTH (1)I/I3I/I‘IGCKI/IX BCJIMYUH C HCIIOJIB30BAHHUEM IIPAMBIX H3MCpCHHI>i: IIpyu 3TOM
KOHCTPYHMPOBAaTh YCTaHOBKY, (DMKCHPOBATh PE3YJIbTAThl TMOIYYCHHON 3aBUCHMOCTH (DU3MYCCKUX BEIMYWH B
BHJIE TaOIHII ¥ TPa(HKOB, A€TIaTh BEIBOJBI 110 PE3yJIbTaTaM UCCIICIOBAHHUS;

coOmoaatk mpaBuia O€30MacHOrO TpyAa IpH TNPOBEACHWH WCCICIOBaHUN B paMKax y4eOHOTro
9KCHEPUMEHTa, YIeOHO-UCCIEeNOBATEIbCKON U MPOEKTHON AEATENbHOCTH C HUCHONb30BAaHUEM H3MEPHUTEIBHBIX
YCTPOMCTB U JIaDOPATOPHOTO 00OPYIOBAHUS;

pemaTs pacyEéTHbIE 3a1a4M C SBHO 3aJaHHOM (PU3NYECKOM MOJENbI0, UCHOIb3YS (PU3MUECKUE 3aKOHBI U
IPUHLMIBI, HA OCHOBE aHAJIM3a YCIIOBHS 3aJauyd BBIOMpaTh (PU3MYECKYI0 MOAENb, BBIACHATH (U3UUECKHUE
BEIMYMHBI U (HOpMYJbI, HEOOXOOMMbIE AjIsl €€ pELIeHUs, NPOBOAMTH PacyéThl M OLIEHUBATH PEATbHOCTD
MOJTYYEHHOT0 3HauYeHHs (PU3NIECKON BEIINIHNHBL;

pemaTh KauecTBEHHbIE 3a/lauM: BBICTPAaWBaTh JIOTHYECKH HENPOTHBOPEUMBYIO LIEHNOYKY PACCYXKACHUH ¢
OTIOpO¥ Ha N3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SIBICHUS,

HCIOJB30BaTh NPH PEILICHNH YUeOHbIX 33[a4 COBPEMEHHbIE HHPOPMALIMOHHbBIE TEXHOJIOTUH /ISl TIOMCKa,
CTPYKTYpHUPOBaHUS, WHTEPHpPETallMd M NpeACTaBIeHUs y4yeOHOW UM HayyHO-TIOMYJIApHOH wuH(popMauuy,
MOJTYYEHHON U3 Pa3IMYHbIX HCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOJIydaeMyt0 HH(POPMALIHUIO;

OOBSICHATH NIPUHLUIBI IeHCTBUS MAlIMH, TPHOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh yCIOBUS HX
0€3011acHOr0 UCIIOJIb30BAHUS B TIOBCEJHEBHOM KHU3HU;

NPUBOAUTH NPHUMEPHl BKJIaJa POCCHHCKUX M 3apyOeKHbIX Yu€HBIX-(OM3MKOB B pa3BUTHE HAayKu, B
00BSICHEHHE TIPOLIECCOB OKPY>KAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIONB30BaTh TEOPETHYECKHE 3HAaHUS 10 (U3UKE B TOBCEAHEBHOW KHM3HM [UIl OOecreyeHHs
0e30macHOCTH MpH OOpalleHnu ¢ NpUOOpaMM M TEXHUYECKHMMH YCTPOMCTBAaMH, JJISl COXPAHEHUS 310POBbS H
COOJIIOZICHUSI HOPM 3KOJIOTMYECKOT0 MOBEJCHHUS B OKPY>KaIOLIeH cpere;

pabotaTh B Trpymie C BBHINOJHEHHEM PAa3JIMUHBIX COLHMAJBbHBIX POJIed, TUIAHUPOBAaTh PaObOTy TPYIIIBL,
paroOHAJIBHO pacHpeacisiTh 00SI3aHHOCTH U IJIaHUPOBATE JACATCIIBHOCT B HCECTAHAAPTHBIX CHUTYyalUsX,
aJIeKBaTHO OLIEHUBATH BKJIA]] KQXKIOTO U3 YIaCTHUKOB IPYIIBI B PELIEHHE pacCMaTPUBAEMO MPOOIEMBI.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KVIACC
KonuuyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uudposbie)
pa3fesioB U TeM Kontpoasubie | IlpakTuyeckue
n/n Bceero odpa3oBaTebHbIE
TMporpaMmMbI padoThI padoThI
pecypchl
Paznen 1.OU3UKA U METO/Ibl HAYYHOI'O ITIO3HAHUA
®dusuka u
11 METOIbI 5 bubmunoreka [JOK
' HAay4YHOT'O https://m.edsoo.ru/7f41bf72
MTO3HAHUS
Hroro mo pasneny 2
Paznen 2.MEXAHUKA
bubmuorexa LIOK
2.1 K 1 1
HHeMatHia > https://m.edsoo.ru/7f41bf72
Bbubnmoreka IJOK
2.2 7 1
Auranica https://m.edsoo.ru/7f41bf72
93 zzKo:He 6 9 Bbubnmoreka IJOK
. XPaHCHUS B
P https://m.edso0.ru/7f41bf72
MEXaHHKe
Hroro o pasneny 18

Paznen 3.MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMMUKA

OcHOBBI
31 MOJIEKYJIIPHO- 9 1 bu6imoreka [IOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72
TEOpUHU
3.9 OcHOBBI 10 1 1 bubnuotexa [IOK
' TEPMOANHAMUKHI https://m.edsoo.ru/7f41bf72
ArperatHelie
33 ;ZCTS:T};ZLH 5 1 bubnmnoreka [HOK
' B ' https://m.edsoo.ru/7f41bf72
®dazoBblie
MEPEXOIbI
Wroro no pazneny 24
Paznen 4.9JIEKTPOJUHAMUKA
butmmoreka [IOK
4.1 10 1 1
UIeKTpocTatiia https://m.edsoo.ru/7f41bf72
ITocTosiHABII
' ] https://m.edsoo.ru/7f41bf72
Pa3IMIHBIX

cpenax
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Uroro no pazneny

22

PesepBHOE Bpems 2
OBLIEE
KOJIMYECTBO
YACOB IIO 68 > o
[MPOI'PAMME
11 KJIACC
KoaunuecTBO yacos DJIeKTPOHHBIE
HaumenoBanue
Ne (uudposbie)
pa3ieioB U TEM Konrpoabneie  IIpakTHyeckue
n/n Bcero o0pa3oBaTejbHbIE
NMPOrpamMMbl padoThbl paéoThI
pecypcsl
Paznen 1.9JIEKTPOAUHAMUKA
M .
11 | Onextpowmremmns| 11 1 3 Bubmoretca LIOK
' P https://m.edsoo.ru/7f41c97c
WHIYKIUS
Hroro no pazneny 11
Paznen 2.KOJIEBAHUS U BOJIHbI
M
2.1 MZEE‘HI(;I:{:I;I:;I?HG 9 1 Bubmmorexa LIOK
' P https://m.edsoo.ru/7f41c97c
Kosie0aHus
M
2.2 MZEE‘HI(;I:{:I;I:;I?HG 5 1 bubmoreta LIOK
' P https://m.edso0.ru/7f41c97c
BOJIHBI
butmmoreka [IOK
2.3 0O 10 3
fra https://m.edso0.ru/7f41c97c
Hroro mo paznemy 24

Pazzen 3.0CHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

OCHOBEI

CIIELINAIbHON
3.1

TEOpUHU

OTHOCHUTCIIBHOCTH

Hroro no pazgeny

4

Pasznen 4 KBAHTOBASA ®U3UKA

bu6nmoreka IJOK
https://m.edsoo.ru/7f41c97c

41 DIJIeMEHTHI 6 bubnmnoreka [HOK
' KBAaHTOBOW ONTHUKHA https://m.edsoo.ru/7f41c97c
butmmoreka [IOK
4.2 CTpoetiite aToma 4 https://m.edso00.ru/7f41c97c
bubmmoreka [JOK
4.3 ATOMHOE S1pO > https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15
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Pazpgesn 5.9JIEMEHTBI ACTPOHOMUHN U ACTPO®U3UKHU

OneMeHThI
5.1 ACTPOHOMUH U
acTpou3uKH

Hroro no pazgeny

7

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

Pasnen 6.OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o06matoree 4 bubaunoreka [JOK
' HIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO
YACOB IIO 68 4 7
[TPOTPAMME
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