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[Tporpamma o (husrke 6a30BOro ypoBHs Ha ypOBHE CpeHEro o01iero oopa3zoBanus pazpaboTaHa Ha OCHOBE TOJIOKEHUH 1 TpeOOBaHUI K pe3yibTaTaM
OCBOCHHSI OCHOBHOW 00pa3zoBaTesibHON mporpammsl, ipeactaBieHHbIXx B PI'OC COO, a takxke ¢ yuétoM (denepanbHOi paboueit mporpaMMbl BOCIIUTAHUS U
KOHIICTIIIMKM TpernofaBaHuss ydeOHoro mnpeamera «®Pusmka» B 00pa3oBaTeNbHBIX oOpraHuzanmax Poccuiickoii ®Denepaunu, peanusylOMIUX OCHOBHBIC
o0pa3oBaTeibHbIE TPOTrPAMMBI.

Copeprxanue rporpamMMsl o (PU3UKE HAMpaBIeHO Ha OPMUPOBAHUE €CTECTBEHHO-HAYYHOM KapTHHBI Mupa oOy4daronuxcst 10—11 kimacco npu
o0OydeHnu ux (usrke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AESITENLHOCTHOTO noaxoaa. [IporpamMma no ¢usuke coorBeTcTByeT TpeboBanusm OI'OC
COO K mMmIaHupyeMbIM JIMYHOCTHBIM, MPEAMETHHIM M METaNpEIMETHBIM pe3yibTaTaM OOy4YeHHs, a TakKe YUYWUTHIBAET HEOOXOJUMOCThH peaInu3aluu
MEXKIMPEAMETHBIX CBA3CH (PU3UKU C €CTeCTBEHHO-HAYUYHBIMH YU€OHBIMU MTpeIMeTaMu. B Hell onpeenstoTcs OCHOBHBIE 1IeTTH U3yueHUs (PU3UKHU HA YPOBHE
cpemHero odmero o0pa3oBaHusl, IIIAHUPYEMbIE PE3YJIbTaThl OCBOCHHS Kypca (PH3UKH: IMYHOCTHBIC, METAIIPeIMETHBIC, TPeIMETHBIC (Ha 0a30BOM YPOBHE).

[Tporpamma 1o pU3UKE BKIIOYACT:

IUTAHUPYEMbIE Pe3yJIbTaThl OCBOCHHS Kypca GU3UKU Ha 6a30BOM YpOBHE, B TOM UHUCIIE MPEAMETHBIC PE3yIbTaThl 10 rojjaM 00yueHMs;
coJepxaHue yueOHoro npeamera « Pusnka» 1o rogaM o0ydyeHuUs.

dusuka Kak Hayka 0 Haubosee 00IMX 3aKOHAX MPUPOIbl, BBICTYIAsl B KAUECTBE yUeOHOI0 peIMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIaJ] B CHCTEMY
3HaHUM 00 okpy>katomieM mupe. LIIKonbHbIH Kypc GU3MKU — CHCTEMO0OPa3yIOLIHi I €CTECTBEHHO-HAYUHBIX YU€OHbBIX IPEAMETOB, IOCKOIbKY (U3UUECKUe
3aKOHBI JIE)KAT B OCHOBE MIPOIIECCOB U SIBICHUH, N3ydaeMbIX XHUMHUEH, Onosoruei, pusmueckoit reorpadueit u actpoHomueii. Mcrnons3oBaHne 1 aKTHBHOE
npuMeHeHre GU3NUECKUX 3HaHUH ompesessieT XapakTep U pa3BUTHE pa3HOOOPA3HBIX TEXHOJIOTUH B chepe IHEpreTUKH, TPAHCIOPTA, OCBOCHUSI KOCMOCA,
MOJTyYEHUSI HOBBIX MAaTEPHUAJIOB C 3a/laHHBIMU CBOMCTBaMH U Jpyrux. M3yueHue Gpu3uky BHOCUT OCHOBHOH BKJa/a B ((OPMUPOBAHHUE €CTECTBEHHO-HAYYHON
KapTHHBI MUpa 00yvaromuxcs, B opMUpoBaHNE YMEHUH IPUMEHATh HAYUHBIH METO/1 O3HAHUS MPHU BHIOJIHEHUH UMU Y4EOHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca ¢u3uku sl ypOBHS CpelHEro o0Iiero oopa3oBaHus MOJ0KEH Pl UAEH, KOTOPbIE MOYKHO pacCMaTpUBATh KaK MPUHIIUIIBI €T0
IIOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBISIETCS JIOTUYECKHU 3aBEPIIEHHBIM, OH COJICPKUT MaTepuai U3 BCeX pa3ienoB (PU3UKHU, BKIIOYACT
KaK BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU € HEM MaTepual Kypca GU3NKN 00beTUHEH BOKPYT (pu3HUecKuX Teopuid. Beayumm B kypce siBisiercs
(dbopMHpOBaHUE MPEICTABIECHUH O CTPYKTYPHBIX YPOBHSAX MaTEpUH, BELIECTBE U TOJIE.

Hoes cymanumapusayuu. Eé peai3anusa HOpcarojgaract HMCIIO0JIb30BAHUC TI'YMAHHUTAPHOI'O IIOTCHIMAJIA (bHSH‘ICCKOﬁ HayKH, OCMBICICHHUC CBA3H
pa3BUTHUA (1)I/I3I/IKI/I C pasBUTUCM O6H.[CCTBa, a TaKKC C MUPOBO33PCHUYCCKUMHU, HPABCTBCHHBIMHU U 3KOJIOTUYCCKUMU Hp06H€MaMI/I.



Hoes npuxnaonou nanpasnennocmu. Kypc pusuku npeanoiaraet 3HakOMCTBO € IIUPOKAM KPYTOM TEXHHMUYECKUX U TEXHOJIOTHUECKUX MPUITOKCHHIMA
M3YYEHHBIX TEOPHUIl U 3aKOHOB.

Hoes sxonoeuszayuu peain3yeTcs IOCPEICTBOM BBEIACHHS YJIEMEHTOB COCPKAHHUS, MTOCBAIIEHHBIX YKOJIOTHYECKAM IIPOoOJIeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBl C Pa3BUTHEM TEXHUKH W TEXHOJOTHH, a Takke OOCYXIEHHsS MpoOJieM pPalUOHAIBHOTO MPUPOAOINOIb30BAHUS U IKOJIOTHUECKOM
0€30IacHOCTH.

Crep>KkHEBBIMH JIEMEHTaMHU Kypca (DU3UKH Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus SIBISIFOTCS GU3nUecKre Teopuu (GopMUPOBAHUE TPEACTABICHUN
0 CTPYKTYpE MOCTpOeHHs (HPU3NIECKON TeOpUH, PO (yHIAMEHTAIBHBIX 3aKOHOB M IPUHITUIIOB B COBPEMEHHBIX MPECTABICHUSAX O MPUPOJIE, TPAHUIIAX
MPUMEHUMOCTH TEOPHUH, JIJISl ONTMCAHUS €CTeCTBEHHO-HAYYHBIX SIBICHHUH U TIPOIECCOB).

CucTeMHO-IIeITeIbHOCTHBIM TMOAX0J B Kypce (U3MKM peanu3yercs Mpexae BCero 3a Cy€T OpraHu3alydd HKCHEPUMEHTAIbHOM J1eATeNIbHOCTH
oOyuarommxcs. J{st 6a30BOro ypoBHS Kypca (PH3HKH — 3TO UCTIONB30BaHUE CUCTEMBI (PPOHTAEHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JTA00PaTOPHBIX
pabot, KOTOpble B mporpamMme 1o ¢u3uke OOBeIMHEHbI B OOLIMHA CIUCOK YYEHHYECKUX IPAKTUYECKUX paboT. BeigeneHne B YKa3aHHOM II€PEYH
71a00paTOPHBIX padoT, MPOBOAMMBIX ISl KOHTPOJIS U OLICHKH, OCYIIECTBIISIETCS] yYaCTHUKaMU 00pa30BaTEeIbHOTO MPOIIEcca HCXO0As U3 0COOEHHOCTEH
TUTAHUPOBAHUSA U OCHaIeHUs KabuHeTta Gpusuku. [Ipu aTomM obecneunBaeTcs OBlaeHNE 00YUaIONMMHUC YMEHUSIMH ITPOBOIUTH KOCBEHHbBIE H3MEPEHUS,
HCCIIEJOBAaHHS 3aBUCUMOCTEN (PM3MYECKHUX BEINYHH U TIOCTAHOBKY OIIBITOB I10 IIPOBEPKE MPETIOKEHHBIX THIIOTES.

bonpmoe BHMMaHTe YACTACTCA PCIICHUIO pacqéTme N Ka4YCCTBCHHBIX 3aJ1a4. HpI/I O9TOM AJIA paC‘-IéTHI)IX 3aaa4 IPpUOPUTETOM ABJIAIOTCA 3aJa4u C ABHO
3a,I[aHHOI>'I (1)I/I3PIHCCKOI>’I MOZCIIbIO, MMO3BOJIAIOINEC IPUMECHATD U3YYCHHBIC 3dKOHBI U 3dKOHOMEPHOCTH KaK U3 OJHOI'O pa3aiciia KypcCa, TaK U UHTCIPUPYA 3HAHUA
M3 pasHbIX pa3aciioB. I[J'ISI Ka4C€CTBCHHBIX 3aaa4 IIPUOPUTCTOM SABJIIAIOTCA 3aJJlaHUA HA OOBSICHEHHUE IMPOTCKAHUA (1)I/ISI/I‘I€CKI/IX SIBIICHHI U IIpoLECCCOB B
Oprncanmeﬁ JKH3HH, Tpe6y10mI/Ie BBI60pa (bH3quCKOﬁ MOZCIIN UIA CUTYalluH IPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTepa.

B cootBercTBuu ¢ TpeboBanusimu ®I'OC COO k maTepHalbHO-TEXHHUECKOMY 00ecIeueHnI0 y4eOHOro mporecca 0a30BbIid YPOBEHb Kypca (pU3UKH Ha
YPOBHE CpeHeTo 001Iero 00pa3oBaHus TOJDKEH H3yYaThCs B YCIOBHSIX MPEIMETHOTO KaOMHeTa (PU3UKHU WM B YCIOBUSIX HHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO 1UKIIA. B kabuHete Gu3uKu N0KHO OBITH HE00X0uMoe 1abopaTopHOE 000PYAOBaHKE AJIs BBITIOJHEHHS YKa3aHHBIX B
nporpaMmme 1o (PU3NKe YICHHUECKUX MPAKTUICCKUX PaboT U JEMOHCTPAIIMOHHOE 000pyI0BaHuE.

JleMoHCcTpaniMoHHOE 00OpyaoBaHHe (OPMUPYETCS B COOTBETCTBHHM C MPHHIIMIIOM MHUHUMAIBHONW JOCTaTOYHOCTH ¥ OOECIEYMBAET IOCTAHOBKY
MEPEYUCIIEHHBIX B NporpamMme Mo (U3HMKE KIIIOYEBBIX JEMOHCTpAlMi /Al HCCIeNOBAaHUS H3Yy4aeMbIX SBJICHMM M MPOLECCOB, SMIIMPHUYECKUX U
(byHIaMEHTAIIbHBIX 3aKOHOB, MX TEXHUYECKUX TPUMEHEHUH.

JlaGopaTtopHoe 000opyIoBaHKE 7Sl YYEHUYECKUX MTPAKTUYECKUX paboT popMupyeTcs B BUAE TEMATUYECKUX KOMIUIEKTOB U 00€CIIeUMBAETCS B pacuéTe
OJIHOTO KOMILJIEKTa Ha JIByX 00y4Jaromuxcs. TemaTuueckue KOMIUIEKThI JJa00paTOPHOTo 000PYJ0BAHUS JOJKHBI ObITh IOCTPOEHBI HA KOMIJIEKCHOM
UCIIOJIb30BaHUM aHAJIOTOBBIX U IIM(PPOBHIX NPUOOPOB, a TAKXKE KOMIBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUIE€ HIU(PPOBBIX Ja00paTOpU.



OCHOBHBIMU LIETSIMU U3y4eHUs! (pu3uKu B 00111eM 00pa30BaHUU SBISIOTCS:

(dbopMHpOBaHUE UHTEPECa U CTPEMIICHHS 00YyYaIOLIUXCS K HAYYHOMY M3YYEHHUIO IPUPO/IbI, PA3BUTHE UX MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEJCTABICHUN O HAYYHOM METO/1€ O3HaHUsI U (POPMUPOBAHUE UCCIIEIOBATENBLCKOIO OTHOIIEHUS K OKPY KAIOIIUM SIBJICHUSIM;

(dbopMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs: OCHOB CTPOEHHsI MaTepuH U (yHJaMEHTAJIbHBIX 3aKOHOB (PU3HKH;

(dbopmupoBaHNEe YMEHHI OOBSICHATH SIBJICHUS C UCTIONBb30BaHUEM (DU3MYECKUX 3HAHUN M HAYYHBIX JJOKA3aTEIbCTB;

(dbopMHpOBaHUE MPEICTABICHUH 0 PO (PU3KUKU JJIsl pa3BUTHUS IPYTHX €CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJIOTH.

JlocTiokeHre STUX IMeleld o0ecreunBaeTCs peIIeHHEeM CIeAyOIIUX 3aJad B Tpolecce HW3yueHHs Kypca (HU3MKM Ha YPOBHE CpEIHEro oomer
00pa3zoBaHuUs:

npuoOpeTeHNe CHUCTeMBbl 3HaHMK 00 o0O0mmMX (QU3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHSX, BKIIOUAs MEXaHUKY, MOJEKYIAPHYIO (U3HKY,
AIIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3HKY U 3JIEMEHTHI acTPO(DU3UKH;

(dbopMHpoBaHUE YMEHUI IPUMEHSTH TEOPETUUECKUE 3HAHUA JJ1s1 00bACHEHHS (PU3UUYECKHX SIBICHUH B IPUPOJIE U IS IPUHATUS MPAKTUUECKUX PELICHUN B
MMOBCETHEBHOMN JKU3HMU,

OCBOGHHE CIIOCOOOB pEIICHUS PAa3IMYHBIX 3a/1ad C SBHO 33/JIaHHOM (M3MUYECKON MONEeNbIo, 3aJad, MOAPa3yMEBAIOIINX CAaMOCTOSITEILHOE CO3/IaHue
(bu3HYeCcKON MOJIENH, aleKBaTHOW YCIIOBHM 3a1a4H;

MOHUMaHUEe (U3NYECKUX OCHOB U MIPHUHIIUIIOB ICUCTBUS TEXHUYECKUX YCTPONCTB U TEXHOJIOTHUECKUX MPOILIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELy;
OBJIAICHUC MCETOAAMU CaMOCTOATCIIBHOI'O IUIAHUPOBAHUA U IMPOBCACHUA (1)I/ISI/IT-IGCKI/IX SKCIICPUMCHTOB, aHalinda W HWHTCPHpCTALUU I/IH(i)OpMaHI/II/I,
OnpeJIeJICHUs] JOCTOBEPHOCTH MOJIYUYEHHOTO PE3yJIbTaTa;

CO3JIaHUE YCIIOBUH JJIsl pa3BUTHUSI YMEHUM MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON AEATEIbHOCTH.

Ha u3ydenune ¢pusnku (60a30BbIl YPOBEHB) HA YPOBHE CpPEeIHET0 00IIero 00pa3oBanus oTBoauTcs 136 yacos: B 10 kinacce — 68 gacoB (2 yaca B HEJCIIO),
B 11 xmacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraemslii B mporpaMme o (pusmke nepedeHb 1ab0paTOPHbBIX U MPAKTUYECKUX PabOT SBISIETCS PEKOMEHIOBAaHHBIM, YUUTENb AETAcT BHIOOP
NpOBEICHUS TaOOPaTOPHBIX PAOOT M OMBITOB C YYETOM MHAWBUIYAIBHBIX OCOOCHHOCTEH 00YYarOInXCsl.



COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3zuka n METOAbI HAYYHOI'0O MO3HAHUA

dwusuka — Hayka o mpupojie. HaydHble METO b TO3HAHUS OKPYIKAIOIIET0 MUpa. POk 3KCTIepUMEHTa M TEOPUH B TPOIIECCE MO3HAHUS PUPOJIBL.
DKCIEPUMEHT B (hU3HKE.

MonenupoBanue pusnueckux siBjaeHU u nporeccos. Hayunsle runorespl. @u3ndeckue 3aK0Hbl U TEOPUU. ['paHUIIBI IPUMEHUMOCTH (PU3HUECKUX
3aKOHOB. [IpHHIKII COOTBETCTBUS.

Ponb 1 MmecTo pu3uku B opMHUPOBAHUN COBPEMEHHOM HAYyYHOM KapTUHBI MUPA, B MPAKTHYECKOU JIEATETLHOCTH JIFOICH.
Jlemoncmpayuu

AHazorosble ¥ IU(POBbIE U3MEPUTENbHBIE TPHUOOPHI, KOMIIBIOTEPHBIE JATUUKH.

Pa3gen 2. MexaHuka
Tema 1. Kunemamuka
Mexanuveckoe nkeHre. OTHOCUTEILHOCTh MEXaHHUECKOTo NBrKeHHs. Cuctema otcuéra. TpaekTopus.

ITepemerienue, CKOpoCTh (CpeaHssI CKOPOCThb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepHabHON TOUKH, UX IPOEKIMHA HAa OCH CUCTEMbI KOOP/ANUHAT.
CrnosxeHue nepeMeIieHnii U CI0KEHNE CKOPOCTEN.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE NMPsIMOJIMHEHHOE IBHXKeHue. [ paduku 3aBUCIMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHUS, yTH U TepeMELICHUs
MaTepuaibHON TOYKU OT BPEMEHH.

CBoOoaHOE nazieHue. Y CKOpeHre CBOOOHOTO MaJICHUS.



KpuBonnHeiiHoe nBrxeHue. JBHKeHNE MaTepUaIbHON TOUKH 10 OKPYKHOCTH C ITOCTOSIHHOM 110 MOZYJIIO CKOPOCTbIO. YTJIOBasi CKOPOCTb, IUHENHAS
ckopocTts. [leproa n yactora obpamenus. LieHTpocTpeMuTenbHOE yCKOpEHHE.

TexHu4ecKue ycTpoicTBa U MPAKTUIECKOE MPUMEHEHHE: CITUAOMETP, IBI)KCHHUE CHAPAIOB, IICMTHBIC U PEMEHHBIC TIEpeIadHn.
Jlemoncmpayuu

Mopeinb cucteMbl 0TCUETA, MILTIOCTPALUS KHHEMATHYECKUX XapaKTEPUCTUK JIBUXKEHUS.

[Ipeobpa3oBaHue ABMKEHUHN C UCTIONB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3pekCHHOM MPOCTPAHCTBE.

HaGnronenue nBmxeHus Tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaICHUSI.

Hampasnenue ckopocTu mpu ABHKEHUH MO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

W3ydeHne HepaBHOMEPHOTO ABMKEHUS C IIeNIbI0 OMpe/IeNIeHNs MTHOBEHHOW CKOPOCTH.

HccnenoBaHre COOTHOIICHUSI MEXTY ITyTSIMH, IPOWICHHBIMU TEJIOM 3a MOCJEI0BaTeNIbHbIE PaBHbIE TPOMEKYTKH BPEMEHH MPU PaBHOYCKOPEHHOM
JBIDKEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3yueHue nBUKEHUS MIapUKa B BSI3KOW HKUIKOCTH.

W3ydenue nBuKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunmun otHOocuTenbHOCTH ["anunes. [1epBoiii 3akoH HetoToHa. MHepinanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoii 3akoH HeioToHa ais MarepuanbHoi Touku. Tpetunii 3akoH HeroToHa 1151 MaTepraabHbIX
TOYEK.



3akoH BceMupHoro TaroreHus. Cuia TsokecTu. llepBast kocMuyeckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buapsl Tpenus (mokosi, ckonbxeHus:, kaueHus). Cuna tpenusi. Cyxoe tpenue. Cusa TpeHHs CKOJIbXEeHUS U cuiia TpeHus nokost. Koaddunuent
Tpenusi. Cuiia CONpOTUBIICHUS MTPH IBIXKCHHUH TeJa B KUAKOCTH HIIU rase.

[TocTynaTensHOE U BpallaTeIbHOE ABIKEHHE a0COMIOTHO TBEPAOIO Teja.

MoOMEHT CuIIbl OTHOCUTEIBHO OCH BpauieHus. 1lnedo cuibl. YciioBus paBHOBECHs TBEPIOIO TENA.
TexHnYeCcKue yCTpONCTBA U MPAKTUYECKOE NPUMEHEHUE: TIOJIIUITHUKH, JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu

SIBneHKHEe UHEPIUH.

CpaBHEHHE Macc B3aUMOAECUCTBYIOLINX TEJl.

Bropoii 3akoH HeroTOHA.

N3smepenue cuil.

CnoxxeHue CHIL.

3aBUCUMOCTb CHUJIBI YIIPYTOCTH OT Ae(opMaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MMAICHUU.

CpaBHEHME CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbYKEHUSI.

Ycenosus paBHOBecus TBEPAOro Teia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomoi

I/ISY‘ICHI/IG JBHXKCHUA 6pyc1<a 110 HAKJIOHHOM MJIOCKOCTH.



HccnenoBanre 3aBUCIMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00pasIle, OT ux Aedopmaliuu.
HccnenoBanue ycnoBuil paBHOBECHUS TBEPAOTO TeJa, UMEIOLIEr0 OCh BpPaIllCHHUS.
Tema 3. 3aKoHbl cOXpanenus 6 mexanuke

Nmiynsc MaTepraibHON TOUKH (TeJa), CHCTEMbl MaTEPHAIBHBIX TOUYEK. VIMITYJIbC CHITBI M1 I3MEHEHHUE UMITYJIbCa TeJla. 3aKOH COXPaHEHUS UMITYJIbCA.
PeakTuBHOE NBUKEHHUE.

Pabora cuiiel. MOIITHOCTE CHJIBL.
Kunerndeckast sHEprus MaTepuaibHOU TOUKU. TeopeMa 00 U3MEHEHNH KMHETHYECKOM SHEPTHH.
[TorennmansHas sHeprus. [loTeHmanpHas 3Heprus ynpyro a1eopMUpOBaHHON MIPYKUHEL. [loTeHIIManbHast SHEPTHs Tejla BOJIN3U MOBEPXHOCTH 3EMITH.

HOTGHHI/I&J’IBHBIG N HCTIOTCHIMAJIbHBIC CUJIBI. CBs3b pa60TI>I HEMOTCHIHMAJIBHBIX CHJI C UBMCHCHHEM MEXaHUYIECKOM OHEPTrHUU CUCTCMBI TCIIL. 3aKkoH
COXPAaHCHUA MEXaHUYECKOI OHCPIUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHUYEeCKUEe YCTPOHCTBA M MPAKTHIECKOE IPUMEHEHHUE: BOJOMET, KONIEDP, IPYKUHHBIN MMUCTOJICT, IBIIKCHUE PaKeT.
Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBIKEHUE.

[lepexos MOTEHIIMANBHON YHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, rabopamophuvie pabomoi

N3yuenne abCOMOTHO HEYNPYTOTrO yaapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsI3U padOThI CUJIbI C U3MEHEHHEM MEXaHUUECKOM 3HEPIuu Tella Ha IPUMEpPE PacTsyKEHUS! pE3MHOBOTO JKI'yTa.



Pa3nes 3. Mousiekyasipaas pU3MKa H TEPMOJAMHAMHMKA

Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUUECKOIU meopuu

OCHOBHBIE MOJOXKEHHS MOJIEKYJIIPHO-KHHETHUYECKON TEOPHH U UX ONBITHOE 000cHOBaHME. bpoyHoBckoe nBuxenue. uddysus. Xapakrep IBUKESHUS
Y B3aMMOJICUCTBUS YacTHIl BelecTBa. Mojienu cTpoeHus Ta30B, JKUJKOCTEN U TBEPABIX Tell U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJIEICH.
Macca u pazmepsl mosiekyi. KonndectBo BemectBa. [loctosinnas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. [lkana remneparyp Llenscus.

Mopenb uaeansHOro raza. OCHOBHOE ypaBHEHUE MOJICKYJIIPHO-KUHETHYECKON TEOPUHU UACATBHOTO raza. AOCOIIOTHAs TeMIIEpaTypa Kak Mepa CpeIHeH
KMHETHUYECKOM SHEPIHH TEIUIOBOTO ABMXKEeHUs yacThll rasza. [llkana remneparyp KensBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH
Janerona. M3omporieccsl B UACaILHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BellecTBa. ['padudeckoe mpeacTaBieHne H30MPOIIECCOB: U30TepMa, H30X0pa,
n3obapa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETp, OapoMeTp.

Jlemoncmpayuu

OmnbITHI, JOKA3BIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA, (oTorpaduy MOJIEKYJI OPTAaHHIECKUX COSAMHECHUN.

OmnpITel 10 MU GY3UH KUIAKOCTEH U ra3oB.

Monens OpOyHOBCKOTO JTBUKECHHSL.

Mogaens onbita [lTepHa.

OnbITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOIO B3aUMOICHCTBHSI.

Monenb, WirocTpUpyoLiasi IpUpoAY AABJICHUS T'a3a Ha CTEHKU COCY/Ia.

OmnbIThI, HUTIOCTPUPYIOLINE YPABHEHNUE COCTOSHUS UEAIBHOIO Ia3a, U30IPOLECCHI.



Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

OmnpeneneHne Macchl BO3AyXa B KIIACCHOW KOMHATEe Ha OCHOBE U3MEpEHUI 00bEMa KOMHATBHI, AaBJICHHUS U TEMIIEPATyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKy NTapaMeTpaMH COCTOSIHUS Pa3pEKEHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuxu

TepmoauHaMuyeckasi cuicteMa. BHyTpeHHss SHeprusi TEpMOIMHAMUYECKON CUCTEMBI U cITOcO0b!I e€ n3meHeHust. KoanuecTBo TerioTel U padoTa.
BHyTpeHHss 3HEepryus 0JHOATOMHOI'O UAEAIBHOIO ra3a. Buasl Tenonepenadn: TeIIONPOBOAHOCTb, KOHBEKLINS, U3JIyYeHHUE. Y IeJIbHas TEIJI0EMKOCTh

BemecTBa. KoandecTBO TEIIOTEI IIpu TCIuIonepeaayc.

[Tonsitre 06 aguabatHoM mporniecce. [lepBriii 3akoH TepMoaHAMHUKH. [I[pUMEHEeHHE TTEpBOro 3aKOHA TEPMOJAMHAMHUKHY K m3ompoieccaM. [ paduueckas
MHTepIpeTanus paboTsl rasa.

Bropoii 3akon TepmoauHaMuki. HeoOpaTuMoCTh MPOIIECCOB B IPUPOJIE.

TeruioBeie MamuHbl. [IpuHIUIBL AeicTBUS TEIIOBBIX MamKH. [IpeoOpa3oBanus s3Hepruu B TEIUIOBbIX MamunHax. Koadduuuent noneznoro neictaus
terutoBoit MamHbl. [{uka KapHo u ero ko3dduimeHt nonaesHoro aeicTBrs. IK0IOrnyeckue npoOiaeMbl TeII0O3HEPTeTUKH.

Texunueckne YCTPOﬁCTBa H IPAKTUYICCKOC ITIPUMCHCHHUC: ABUT'ATCIIb BHYTPCHHCTO Cr'OpaHusd, OBITOBOM XOJIOAUJIbHUK, KOHAUTTHUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEHN SHEpruu Teja Mpu COBEPIICHUH padOThI: BbUIET MPOOKH U3 OyTHUIKH MOJ IEHCTBUEM CKAaTOr0 BO3/lyXa, HarpeBaHue 3¢upa B
JaTyHHOH TpyOKe MmyTéM TpeHHsl (BUAECOAEMOHCTPALHS).

V3MeHeHre BHYTPEHHEH SHEprUU (TeMIepaTyphl) Tella Py Teruionepeaaye.

OnbIT Mo aaabaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3AYIITHBIM OTHHUBOM).

Monenu mapoBoi TYpOUHBI, TBUTATENS BHYTPSHHETO CrOPaHUSs, PEaKTUBHOTO JIBUTATEIIS.
Yuenuueckuu sxcnepumenm, rabopamopHvie pabomoi

N3mepenue yaenbHOu TEeII0EMKOCTH.



Tema 3. Azpecamnbie cocmoanun eeugecmea. Pazoevie nepexoovl

[TapooGpazoBanue u konaeHcanus. Mcnapenne u kunenue. AGCOMIOTHAsE U OTHOCUTENbHAs BIAXKHOCTh Bo3/1yXa. HaceleHnslii nap. Y nenbHas
TEIUIOTa MapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT J1aBJICHUSI.

TBépnoe teno. Kpucrammueckue u amopdHbie Tella. AHH30TPOIUS CBOMCTB KpucTawioB. XKuakue kpuctawisl. CoBpeMeHHbIe MaTepuanbl. [naBnenue
U KpUCTaJUIU3alus. Y AenbHas Teriora riasienus. Cyomumarus.

VYpaBHeHue TemioBoro dajgaHca.

TexHuueckue ycTpoiucTBa U IPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUH MTOTYYEHUSI COBPEMEHHBIX MAaTEPUAIIOB,
B TOM YKCJIE€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCcTBa HACBIIIEHHBIX MMAPOB.

KurieHne npy MOHMKEHHOM JIaBJICHUU.

CriocoObI U3MEPEHUS BIAKHOCTH.

Habmroienue HarpeBaHusl U TUIABJICHUS KPUCTAJUTHUECKOTO BEIIECTBA.
JleMOHCTpalus KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol

I/ISMepeHI/IC OTHOCUTEIHLHOMN BIAKHOCTH BO31yXa.

Pasnen 4. dinekrpoaunammuka

Tema 1. Jnexmpocmamuxa

DJleKTpr3anus Tes. DIIEKTPUYECKUi 3apsia. [IBa BUa anekTpudecKux 3apsiioB. [I[poOBOTHUKY, TUAIEKTPUKH U MTOITYIIPOBOIHUKHU. 3aKOH COXPAaHEHHUS
AJIEKTPUUYECKOrO 3apsja.



B3aumopeiictBue 3apsaaoB. 3akoH Kynona. Todyeunslii anekTpuyeckuil 3apsia. Jnekrpuyeckoe nose. Hanpsx€HHocTs anekTpudeckoro nods. [punnun
CYNEPHO3ULMH IIEKTPUYECKUX MOJICH. JIMHNN HANPsHKEHHOCTH 3JIEKTPUYECKOTO TOJIA.

PabGora cun osnekrpocrarnyeckoro mnois. Ilorenuwman. PazHocts noreHuuanoB. [IpOBOAHMKM W JUANEKTPUKU B IJNEKTPOCTATUYECKOM IIOJIE.
JudnexkTpuueckast MPOHUIIAEMOCTb.

:‘)J'IGKTpOéMKOCTB. KOH,Z[GHC&TOp. :‘)J'ICKTPOéMKOCTB IIJIOCKOT'O KOHJACHCATOPA. :‘)HepFI/IH 3apsAKECHHOI'O KOHACHCATOpA.

TexHnueckue yCcTpoicTBa U NPAKTUYECKOE IPUMEHEHHE: MIEKTPOCKOII, JIEKTPOMETP, MIEKTPOCTATUYECKas 3aIlIHUTA, 3a3eMIICHHUE YJIEKTPOIPUOOPOB,
KOHJICHCATOP, KOIIMPOBAJIbHBIN aIlllapaT, CTPYMHBIA IPUHTED.

Jlemoncmpayuu

YcTpoicTBO U MPUHITUITT AEHCTBUS AJIEKTPOMETPA.

B3anMozeiicTBrue HadIEeKTPU30BAHHBIX TEJ.

DIIEKTPUUYECKOE TI0JIC 3apSHKEHHBIX TETl.

[IpoBOIHUKH B AJIEKTPOCTATUYECKOM TOJIE.

DJIeKTpOCTaTUUECKas 3allUTA.

JM3NeKTpUKHY B 31€KTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTbH 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOPAa OT IJIOLIAAN TUIACTHUH, PACCTOSIHUS MEXAY HUMH U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.
DHeprus 3apsHKEHHOTO KOHJIEHCATOoPa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonol

N3Mmepenne 35eKTpo€MKOCTH KOHAEHCATOpa.

Tema 2. llocmoannwii 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

SHCKTpI/I‘leCKI/Iﬁ TOK. Y CJIOBUS CYHICCTBOBAHUS DJICKTPUICCKOI'O TOKA. Hcrounukm Toxa. Cuita Toka. IIocTOSHHBIN TOK.



Hanpspkenue. 3akon Oma [u1sl y4acTKa LEIu.
DJEKTPUUYECKOE CONIPOTUBIICHUE. Y I€IbHOE CONIPOTUBIIEHHUE BelecTBa. [locnenoBaTenbHoe, napauieaIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.
Pabota snexkrpuueckoro Toka. 3akoH Jxoyns—JIera. MonHoOCTh 3JEKTPUIECKOTO TOKA.

DOneKTpOoABMKYIIasl CUJla U BHYTPEHHEE CONPOTHUBIICHNE UCTOUYHMKA TOKa. 3akoH OMa Juisl MOJIHOM (3aMKHYTOI) anekTpudeckoit nenu. Koporkoe
3aMbIKaHUE.

DJEKTpOHHAs IPOBOJIUMOCTD TBEPBIX METAJJIOB. 3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TeMIepaTypbl. CBEPXIPOBOAUMOCTb.
DJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBonuuku. CoOCTBEHHAs U MpUMECHasi IPOBOAUMOCTb MOIYIPOBOAHUKOB. CBoMCTBa p—h-niepexoa. [loaynpoBogHIKOBbIE TPUOOPHI.
DNEeKTpUUECKUN TOK B pacTBOpAaX U pacijiaBax 3JIEKTPOIUTOB. DJIEKTPOIUTHUECKAs TUCCOLUALUs. DIEKTPOIIN3.

OnexTpuueckuil ToK B razax. CaMoCTOSITENIbHBIM U HECAMOCTOATENbHBIN pa3psal. Monuus. [1na3ma.

TexHUuecKkue yCTpoicTBa U MPAaKTUYECKOE IPUMEHEHHE: aMIIepMETP, BOJITMETP, PEOCTaT, HCTOUHUKH TOKA, 3JIEKTPOHArpeBaTesbHbIe IPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP CONPOTUBICHUS, BAKYYMHBIN U0, TEPMUCTOPBI U (POTOPE3UCTOPHI, TOTYTPOBOJHUKOBBIN U0/, FalbBaHHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaIPSKEHUSI.

3aBUCHUMOCTD COMPOTUBIIECHUS HUIMHAPUYECKUX TPOBOJIHUKOB OT JJIMHBI, IJIOMIAIA MONEPEUHOI0 CEYEHUSI U MaTepHalia.

CMmeliaHHOE COeIMHEHHE MPOBOIHUKOB.

[Ipsimoe u3MepeHue MeKTPOABIKYIIEH cuibl. KopoTkoe 3aMbIkaHUE ralbBaHHUECKOT0 JIEMEHTA U OIIeHKa BHYTPEHHETO COMPOTHBIICHUS.
3aBUCUMOCTh COIPOTUBIICHHS METAJUIOB OT TEMIEPATYypPHI.

HpOBOI{I/IMOCTI) OJICKTPOJIHUTOB.



HckpoBoit paspsia U IPOBOAUMOCTD BO3/1yXa.

OAHOCTOPOHHSAS TPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomoi

W3ydeHne cMEeIIaHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABMKYIIEH CHiIbl ICTOYHHMKA TOKA U €r0 BHYTPEHHETO CONPOTHUBIICHUS.
HaGmoienue anexTpomsa.

Me:xnpeameTrHblie CBA3U

N3zyuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 Kj1acce OCyIIECTBISETCS ¢ yUETOM COAEPIKATENBHBIX MEXKIPEIMETHBIX CBsA3EH C KypcaMu MaTeMaTHKH,
OMOJIOruH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemuule nonsimusi, CBSI3aHHBIC ¢ U3YYCHUEM METOJIOB HAYYHOTO TIO3HAHMSI: SIBJICHUE, HAYYHBIN (PakT, runore3a, (hu3nueckas BeTUIHHa,
3aKOH, TEOPHsl, HAOIO/IEHNE, SKCIIEPUMEHT, MOJICITUPOBAHHUE, MOJIEITh, U3MEPEHHE.

Mamemamuxka: penieHre CUCTEMbl ypaBHEHUH, TuHEHas pyHKLIMs, napaboa, runep0osia, ux rpaduky U CBOMCTBA, TPUTOHOMETPUYECKUE PYHKIIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M UX MPOEKIMU Ha OCH KOOPJAUHAT, CII0KEHHE BEKTOPOB.

Buonozus: MexaHuueckoe JBIKEHUE B KHUBOHM Npupoe, 1udpdy3us, ocMoc, TEMI000MEH KUBBIX OPIraHU3MOB (BUbI TEIIJIONEPEaayYH, TEIIOBOE
paBHOBECHE), JIEKTPUUECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumusi: AUCKPETHOC CTPOCHUC BCIICCTBA, CTPOCHUC aTOMOB U MOJICKYJI, MOJIb BEIICCTBA, MOJIApHAA MacCCa, TCIIJIOBBIC CBOICTBa TBépHLIX TCI,
)KPII[KOCTCIZ H Ira30B, DJICKTPHUYCCKHUC CBOMCTBa MCTAJIOB, SJICKTPOIUTUYCCKAA JUCCOLMAIHsA, I'aJIbBAHUKA.

T'eocpaghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus.: npeoOpa3oBaHUE JBUKEHUN C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE, TOIUIUITHUKH, UCIIOJIb30BAHHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET U Ipyrue), IBUraTellb BHYTPEHHET0 CrOpaHus, napoBasi TypOMHa, ObITOBON XOJIOAWIbHUK, KOHIUIIMOHED, TEXHOJIOTUU
HOJY4YE€HHUsI COBPEMEHHBIX MAaTEpUAJIOB, B TOM YHCJIe HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH, JIEKTPOCTATUYECKAs 3AIHTA, 3a3€MIICHHUE YIEKTPOIPUOOPOB,
KCEPOKC, CTPYHHBII IPUHTEP, 3JIEKTPOHArPEBATENbHbIE TPUOOPBHI, HIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.



11 KJIACC
Paznen 4. DaexkTpoauHamuka
Tema 3. Maznummnoe none. I1eKmpoMazHUmMHAA UHOYKYUSA

ITIocTostHHBIE MarHuThl. B3auMoIeHCTBHE IIOCTOSHHBIX MArHUTOB. MarHutHoe mnosne. Bexrop MarmutHOM wuHAYKUWU. [IpuHOun cyneprno3unuu
MAarHUTHBIX Nojei. JIMHuM MarHuTHOM MHAYKUMKU. KapTuHa TMHUI MarHUTHOM MHIYKIIUU TTOJISl TOCTOSTHHBIX MAarHUTOB.

MaramuTHOE 110J1e IMPOBOJHHUKA C TOKOM. KapTI/IHa JIMHWM HHAYKOWW MAarauTHOI'O ITOJIA AJIMHHOTO MPAMOIO IMPOBOAHUKA U 3aMKHYTOI'O KOJIBLICBOT'O
MMPOBOJHHUKA, KATYIIKH C TOKOM. OngwIT BpCTez[a. B33HMO,I[CI‘;ICTBH6 IMPOBOJHHUKOB C TOKOM.

Cuna Amrepa, e€ MOIIyJib U HalpaBJICHHE.
Cuna Jlopenna, e€ MOTyJib U HarpaBiieHue. J[BIKeHUe 3apsKEHHOM YacTHUIIbI B OJTHOPOJHOM MarHuTHOM Tosie. PaGoTa cuiiel Jlopenria.

SIBneHue NIeKTPOMAarHUTHON MHAYKUIKHU. [10TOK BEeKTOpa MarHUTHOM MHIAYKIMH. DIEKTPOABMKYIIAs CUIa MHIYKIUHU. 3aKOH 3JI€KTPOMarHUTHOMN
uHaykuuu Papanes.

BuxpeBoe anexrpuyeckoe nose. JIEeKTpOABIKYIIAs CUIa MHAYKIUH B IPOBOIHUKE, JBHKYILEMCS TOCTYNATEIBHO B OJTHOPOJHOM MArHUTHOM IOJI€.
[IpaBuino Jlenua.

NuayKkTuBHOCTG. SIBiI€HHE CAMOMHIYKIIUMH. DIIEKTPOJIBUKYIAs CHJIa CAMOUHYKIIHH.

OHeprus MarHUTHOTO MOJIsI KaTYLIKU C TOKOM.

DJEKTPOMarHUuTHOE I0JIE.

Texuuueckue yCTpOﬁCTBa U MMPAKTUYICCKOC ITPUMCHCHHUE: ITIOCTOAHHBIC MAIHUTDBI, 3JICKTPOMATrHUTBI, 3JICKTPOABUIATCIIb, YCKOPUTCIIHN 3JICMCHTAPHBIX
JacTull, MHAYKIIUOHHAA I1CYb.

Jlemoncmpayuu

OmnsIT Opcrena.



OTKJIOHEHUE IEKTPOHHOTO ITy4YKa MATHUTHBIM IIOJIEM.

JIuHUY MHOYKIMYA MarHUTHOTO MOJIS.

B3aumopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuita Amrepa.

HeiictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJINTA.

SIBreHne HIEeKTPOMAarHUTHON UHIYKIIMH.

IIpaBuno Jlenna.

3aBUCHUMOCTbD AIIEKTPOJABUKYIIEH CUIIbI HHAYKIIMH OT CKOPOCTHU U3MEHEHUSI MATHUTHOTO MIOTOKA.
SIBneHue caMOMHAYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

M3yueHne MarHuTHOTO MOJIS KATYLIKHA C TOKOM.

NccenenoBanue 1elCTBUSA IOCTOSHHOIO MarHuTa Ha paMKy € TOKOM.

I/ICCHG,Z[OBaHI/IG SABJICHUA BHGKTpOMaFHI/ITHOf/'I WHAYKIUH.

Pa3nen 5. KoJsieGanus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumMHvle KOJ1eOaHus

Konebarenbnas cucrema. CBOOOIHBIC MeXaHUUECKHE KosieOanus. ['apMmonndeckue konedbanus. [lepuos, yactora, ammintyaa u pasa KojaeOaHmid.
[Tpy>XuHHBINA MasTHUK. MaTeMaTH4ecKUi MasTHUK. Y paBHEHUE rapMOHUYEeCKHX Kojebanuil. [IpeBpaiienre sHepruu npu rapMOHUYECKUX KOJIeOaHHSIX.

KonebarenbHblil KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B HI€AIbHOM KOJICOATEIbHOM KOHTYpEe. AHAJIOIUs MEXYy MEXaHUUECKUMH U
AIIEKTPOMArHUTHBIMU KosiebaHussMu. @opmyiia ToMmcoHa. 3aKOH COXpaHEHMsI SHEPTUU B UI€aIbHOM K0JIe0aTeIbHOM KOHTYDE.



[IpencraBnenue o 3aTyxaromux KoiebaHusx. BeHyXIeHHbIe MexaHnueckue kojebanus. Pezonanc. BeiHyKaeHHbIE 27IEKTPOMAarHUTHBIE KOJICOAHUSI.

HepeMeHHLIﬁ TOK. CI/IHYCOI/I)IaJIBHI:Jﬁ HepeMeHHLIfI TOK. MOIIIHOCTh MNEPEMCHHOTO TOKaA. AMHJ’II/ITy,[[HOe u ,Z[eI>’ICTBy}OH_Iee 3HA4YCHHUEC CHUJIbI TOKA U
HaITPsKCHUA.

Tpanchopmarop. [Ipon3BoAcTBO, Iepeaada U MOTPEOICHUE MIEKTPUICCKON YHEPTHH. DKOJIOTUIECKUE PUCKU TIPU TTPOU3BOICTBE SJCKTPOIHEPTHH.
KynbTypa ncnonb30BaHus 3JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHu4eckue ycTpoiucTBa U NPAKTUYECKOE MPUMEHEHHE: JIEKTPUUECKHI 3BOHOK, TEHEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTpOonepe1ay.
Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KojiebaTeIbHONW CUCTEMBI (MIPYKUHHBIA WIH MaTEMATHUYECKUI MAsSITHUK).

Habmroienue 3aTyxarommx KoJIeOaHmid.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJICOAHHIA.

Habmoienue pezonanca.

CB0OOIHBIE AJIEKTPOMATrHUTHBIE KOJICOAHMUS.

OcuumiorpaMmbl (3aBUCUMOCTH CHJTBI TOKA M HAMIPSDKEHUS OT BPEMEHH) JIJISl DJICKTPOMArHUTHBIX KOJICOaHMi.
Pe3onanc npu nociie1oBaTeIbHOM COSMHEHNN PE3UCTOPA, KATYIIKU UHTYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TUHUY 3JIEKTPONepeIayn.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCUMOCTH TEPHO/Ia MANIBIX KOJeOaHUH rpy3a Ha HUTH OT JUTMHBI HUTH U Macchl Tpy3a.
HccnenoBanue nepeMeHHOr0 TOKA B LIETH U3 TIOCIEA0BATENBHO COEAMHEHHBIX KOHAEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbBIE 60JIHbL



Mexannyeckue BOJHbI, yciaoBUsl pacnpocTpanenus. [lepuon. CkopocTs pacpocTpaHeHus U JIMHA BOJIHBI. [lonepeunsle U Npo10IbHbIE BOJIHBI.
HNuTtepdepentus u audpakius MEXaHUYECKUX BOJTH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS U3JIyUEHUS 3IEKTPOMArHUTHBIX BOJH. B3anMHuas opuentanus sektopos E, B, V B anexkTpoMaruutHoi BoHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXK€HUE, IIPEJIOMIICHUE, osipu3anus, tudpakuus, uHrepdepennus. CKopocTh 3J€KTPOMAarHUTHBIX BOJIH.

[Ikana 351eKTpOMarHuTHLIX BOJH. [IpMeHeHHe 31eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHIMIIBI paguoCBA3U U TeneBUAeHUA. Panqnonokanus.
DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOILIEH Cpeibl.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHNE: MY3bIKaIbHbIE HHCTPYMEHTBI, YJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE, paaap,
paauonpuéMHHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacpoOCTPAHEHHUE MONIEPEUHBIX U MTPOOIBHBIX BOJIH.

Koneb6:mromeecs Teno Kak ICTOYHUK 3BYKa.

Habntoienue oTpaskeHus: U MPETOMICHUS MEXaHHUECKUX BOJH.

Habmonenue unrepdpepeHunu u 1udpakiuy MEXaHUYECKIX BOJIH.

3BYKOBOM pPE30HAHC.

HaGnronenue cBs3M rpOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIMTYIOM U YaCTOTOW KOJICOAHMIA.

HccnenoBanre CBONCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPa)XXCHHE, IPEIOMIICHUE, MOJIIpu3alus, 1udpaknus, nHTephepeHITHS.
Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonuneliHoe pacnpocTpaHeHue cBeTa B 0AHOpoAHOM cpeze. JIyu cBeta. ToueuHblil HCTOYHUK CBETa.



Otpaxenue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n300paxeHnii B III0CKOM 3epKaJie.

HpeJIOMHeHI/Ie cBeTa. 3aKOHBI MPEJIOMJIICHUA CBCTA. AOCOIIIOTHBIN ITOKa3aTeb MPCIOMIICHUA. ITonnoe BHYTPCHHCC OTPaXCHUC. Hpe,[[eJ'IBHHﬁ yroia
IMOJITHOI'O BHYTPCHHET'O OTPAXKCHHA.

Hucnepcus ceera. CnoxkHblii coctaB 6enoro cera. L{Ber.

CoOwupatoliyie u paccenBarolye JMH3bI. ToHKas nuH3a. DOoKycHOE pacCcTOSHUE U ONITUYECKask CHila TOHKOU JInH3bL. [locTpoenne nzo0paxenuii B
coOMparoIuX U paccenBaronux JuH3ax. PopMyia TOHKOW JTMH3bI. Y BEIMUCHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. Untepdepenius ceera. KorepeHTHbIC UCTOYHHUKU. Y CJIOBHS HAOIIOICHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP()EePEHIIMOHHOM
KapTHHE OT JIByX CHH(a3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

Hudpakuus csera. [udpaknuonnas pemérka. YciaoBue HaOMIOAEHHS TJIABHBIX MaKCHMYMOB IIPH TaJ€HHM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PPAKIUOHHYIO PEIIETKY.

HOHHpI/ISaHI/IH CB€TaA.

TexHHueckue yCcTpoicTBa U NPAaKTHYECKOe IPUMEHEHHE: OUKH, JIyTa, (poToanmnapar, IpOEKIIMOHHbIH annapaT, MUKPOCKOIL, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PPAKINOHHAS PEHIETKA, TTOJISPOUIL.

Llemoncmpayuu

[TpssmonuHeHOe pacpoCTpaHeHue, OTPaKEHUE U MpeioMiieHne cBeTa. ONTHYecKue MpruoopshI.
[TonHOE BHyTpeHHEe oTpakeHrue. Mojienb CBETOBOIA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Moaenun MUKpOCKOIa, TEIECKOa.

Habmoienue nHTEpQEpEHIINN CBETA.

Habnronenue nudpakunu cera.



HaGmoienue nucnepcuu cBeta.
[Tonyuyenue cnekTpa ¢ HOMOUIBIO IPU3MBI.
[TomyueHue cnekTpa ¢ MOMOIIBI0 TU(PAKIIMOHHON PEIIETKH.
Ha6nronenue nonsipusanuu cBeTa.
Yuenuueckuii sxcnepumenm, rabopamophuvie pabomoi
N3mepenne nmokazartens IpeOMICHHS CTEKJIa.
HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.
Habmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI crienMAIbLHON TEOPUU OTHOCUTEIBLHOCTH

["panuIbl IPUMEHUMOCTH KJIACCUYECKON MeXaHuKH. [locTynartel criennanbHON TEOPUH OTHOCUTENIbHOCTH: HHBAPUAHTHOCTH MOJYJISl CKOPOCTH CBETA B
BaKyyMe€, IPUHIIUII OTHOCUTEIBHOCTH DWHIITEIHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEIJIEHUE BPEMEHU U COKPAICHHUE JITTUHBI.
DHeprus ¥ UMIYJIbC PEIATUBUCTCKON YACTULIBL.
CBsI3b MaccChl ¢ SHEPTUEH U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHUIIbl. DHEPTHUSI TTOKOSI.
Paszpnen 7. KBanToBas puszuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonsl. Dopmyna [Inanka cBa3u sHEprun GOTOHA C €T0 YACTOTOW. DHEPIUs U UMITYJIBC (POTOHA.

OTtkpsiTue u uccienoBanue Gorodddexra. OnbiTel A. I'. Cronerosa. 3akonsl hoTodrdhdexra. YpaBuenue DiinmTeiina 1 Gotorddekra. «KpacHas
rpanunay porodddexra.



JaBnenue ceera. OnbiTel I1. H. JIeGenena.

XUMHYECKOE IEMCTBHUE CBETA.

TexHuyeckue ycTpoHCTBa U MPaKTUUYECKOe MpUMeHeHue: (OTOAIeMEHT, (POTOIaTUMK, COTHEYHas 0aTapes, CBETOIMO/I.
Jlemoncmpayuu

®otorh(PexT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO PoTodddeKTa.

Ceetoauon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopnenb aroma Tomcona. OnbeiTel Pesepdopaa o paccessauto o -yactuil. [Inanerapras moaens aroma. [loctymnarel bopa. M3nyuenue u norsomieHue
(OTOHOB MpU TMEepexoie aToMa ¢ OJTHOTO YPOBHSI SHEPTUU Ha Apyroi. Buasl ciekTtpoB. CIieKTp ypoBHEW SHEPTHH aTOMa BOJOPO/Ia.

Bonnossie cBoiicTBa yactuul. Bomnsl ne bpoitns. KopryckynsipHO-BOIHOBOM qyanu3Mm.

CIIOHTaHHOE U BBIHYKICHHOE U3IIy4YCHHUE.

TexHuueckue ycTpoicTBa U NPAaKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBINA aHaN3 (CIIEKTPOCKOIT), Ja3ep, KBAHTOBBIH KOMIIBIOTED.
Jlemoncmpayuu

Monens onbita Pezepdopaa.

Omnpenenenne AIMHBI BOJIHBI JIa3epa.

HaGnroneHnue nuHeHYaThIX CIIEKTPOB U3ITYUYEHUS.

Jlazep.



Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi
HaGnronenue nuHeHYaToro CuexkTpa.
Tema 3. Amomnoe aopo

OKCHEepUMEHTHI, JOKa3bIBAIOUIME CIIOKHOCTh cTpoeHus saapa. OtkpbiTHe paguoakTuBHOCTH. OnbiTel Pesepdopna mo ompepeneHuro cocTaBa
panuoakTuBHOTrO M3My4yeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3nydyeHus. BiusHue painoakTUBHOCTH Ha XKHUBBIE OPraHU3MBI.

OtkpeiTHe poToHA U HelTpoHa. HykionHas Monens sapa [eitzenOepra—Banenko. 3apsn spa. MaccoBoe uucio aapa. M30Tomnsl.
Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydenue. 3aKOH paMOaKTUBHOTO pacraja.

OHeprus cBA3M HyKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccsl spa.

AnepHble peakuuu. JleneHne u CUHTE3 A1€p.

SAnepusiii peakrop. TepmosiaepHslii cunTe3. [Ipo6ieMbl 1 TEPCIIEKTUBBI SACPHON SHEPTETUKH. JKOJIOTUIECKHE aCTIEKTHI SCPHON YHEPTETHKH.
OnemeHTapHble YacTulbl. OTKPBITHE TTO3UTPOHA.

Metobl HaOMIOAEHNS U PETUCTPALIMH JIEMEHTAPHBIX YaCTHII.

®dyHnameHTaIbHbIE B3aUMOAEHCTBYSL. ENMHCTBO pU3MUecKoil KapTUHBI MUpA.

TexHu4ecKkue ycTpoicTBa U MPaKTHIECKOE MPUMEHEHHE: TI03UMETp, Kamepa BuiibcoHa, siiepHbIii peakTop, aToMHast ooMoa.
Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

HccnenoBanue TpekoB yacTuil (110 roToBbIM (poTorpadusim).



Pa3nes 8. DiieMeHTBHI aCTPOHOMUM B aCTPOPU3IUKH

Oransl pa3BuTUs acTpoHOMUU. [IpukinasHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE ACTPOHOMMUH.

Bup 3Bé3anoro He6a. Co3Be3aus, ipkue 3BE3/1bl, INIAHETHI, UX BUAMMOE JBH)KEHUE.

ConneuyHas cucrema.

Connne. Conneunasi akTuBHOCTh. Mctounuk sHeprun CosiHIa v 3BE3/1. 3BE3/IbI, X OCHOBHBIE XapaKTEPUCTUKH. J{narpaMma «CIeKTpabHbBIN KIIacc —
CBETUMOCTBY. 3BE3/1bl I[NIABHOM IOCJIE10BATEIIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTbY IS 3BE3]1 IVIABHOM 11OCIIE0BATENbHOCTU. BHYyTpEeHHEE cTpoeHue

3B€311. COBpEeMEHHBIE NIPECTABICHUS O IPOUCXOKACHUH U 3BoIoIMK CostHIa U 3BE3]1. DTallbl KU3HU 3BE3I.

Mneunsii [Tyt — Hama ["anaktuka. [lonoxenue u amxenne Connua B ['anaktuke. Tunsl ranaktuk. Paguoranaktuku u kBasapbl. YEpHbIe AbIpHI B
AIpax TaJaKTUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa066:ma. Pazoeranne ranaktuk. Teopust bosbmioro B3peiBa. PenukroBoe usznydenue.
Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnbie npo6ieMbl aCTPOHOMHH.

Yuenuueckue nabniooenus

Habmtoienust HeBOOPYKEHHBIM TT1a30M C UCIIOIB30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUH JIJIS ONpeIeTICHHS MOJI0KEHNS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE co3Be31usi CeBEpHOTO MOMyIIApHUs U IPKUE 3BE3IBI.

HaGmonenus B Teneckon Jlynsl, manet, Mneunoro [TyTu.

O0001maroniee NOBTOPEeHUE

Ponb ¢pu3uKu 1 aCTPOHOMHMH B 5KOHOMUYECKOH, TEXHOJIOTHYECKOM, COLMAIbHON U 3THYECKOM cepax AesTeIbHOCTH YeJI0BEKa, POJib M MECTO (PU3UKHU U
aCTPOHOMHUU B COBPEMEHHOW HAay4YHOU KapTUHE MHpa, poJib (PU3HUeCcKOil Teopur B ((OPMUPOBAHUU MIPEJICTABICHUN O (PU3NUECKON KapTUHE MUPA, MECTO

(1)H3H‘ICCKOﬁ KapTUHLI MHUpPA B O6IJ_ICM psAAy COBPEMCEHHBIX €CTCCTBCHHO-HAYUYHBIX Hpe,[[CTaBJ'IeHI/Iﬁ O IMpHUpoac.

MexknpeaMeTHbIe CBS3U



N3zyuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 Kkilacce oCyIIECTBISETCS ¢ yUETOM COAEPIKATEIBHBIX MEXKIIPEIMETHBIX CBA3EH C KypcaMu MaTeMaTHKH,
OMOJIOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTHH.

Meocnpeomemuvie nousimusi, CBSI3aHHBIE C ©3yYEHUEM METOJI0OB HAYYHOTO MTO3HAHUS: SIBJICHUE, HAYIHBINA (PaKT, TUmoTe3a, Gundeckas BeINYnHa,
3aKOH, TEOPHs, HAOIIOIeHNE, SKCIIEPUMEHT, MOJICITUPOBAHHUE, MOJIEb, H3MEPCHHE.

Mamemamuxa: PCUHICHHUC  CUCTCMBI ypaBHeHHﬁ, TPUT'OHOMETPUYICCKHUC (bYHKI_II/II/IZ CHUHYC, KOCHUHYC, TaHI'CHC, KOTAHI'CHC, OCHOBHOC
TPUTOHOMCTPUUICCKOC TOXKACCTBO, BCKTOPHI U NX NPOCKINUH Ha OCH KOOPAUHAT, CJIOKCHHUEC BCKTOPOB, MPOU3BOAHBIC 3JICMCHTAPHBIX q)yHKL[PIﬁ, MMPU3HAKH

no100Us TPEyroabHUKOB, OMpeIesIeHre TIOIAIH MITOCKUX (GUryp u oobéMa Tel.

buonozus: snextpudeckue sIBICHUS B )KUBOU MPHUPOJIE, KoJieOaTeNbHbIe IBUKEHHS B )KUBOM MPUPOE, ONTUYECKUE SIBICHUS B )KUBOM NMPUPOJE,
JeHCTBUE paJMalliy Ha KUBBIE OPTaHU3MBI.

Xumus: CTPOGHUE aTOMOB M MOJIEKYJ, KpHUCTANIM4ecKas CTPYKTypa TBEPABIX Tel, MEXaHU3Mbl O00pa30BaHMs KpPUCTAJUIMYECKOM pEHIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eocpaghus: MarHUTHBIE NTOJIIOCA 3€MIIH, 3aJ1€KU MarHUTHBIX pyaA, POTOCHEMKA 36MHOM MOBEPXHOCTH, IPECKA3aHUE 3EMIIETPSCEHUH.

Texuonoeusn: TUHAN DIIEKTPONIEpead, TEHEPATOP MEPEMEHHOT0 TOKa, SIEKTPOABUraTelNb, MHAYKIUOHHAS 11€4b, pajap, paIuonpruEéMHUK, TEIEBU30D, aHTEHHA, TeJe(OH,
CBU-rieub, MpOEKIIMOHHBIN amapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI ITIO ®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenue ydeOHoro mpenmera «®duszmka» Ha ypOBHE CpenHero ooémero ooOpazoBaHus (0a30BBI YPOBEHb) [OKHO OOECHEUUTh JOCTHKEHHE
CIIETYFOIIHNX JIMTYHOCTHBIX, METAIIPSIMETHBIX U MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI



JInuHOCTHBIE pe3yIbTaThl OCBOEHUS yueOHOro npeamMera «Du3nka» T0MKHbBI OTPaXXaTh TOTOBHOCTh M CHOCOOHOCTh 00YYaIOLINXCSl PyKOBOICTBOBATHCS
c(hopMUPOBAHHON BHYTPEHHEH MO3UITMEH JTMUHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAIIHMH, TO3UTUBHBIX BHYTPEHHUX YOCKIEHNUN, COOTBETCTBYIOIIMX
TPAAULIUOHHBIM [CHHOCTAM pOCCHfICKOFO 06H_[€CTBa, pacIMpCHUC JKU3HCHHOI'O OIIbITa W OIbITa ACATCIBHOCTH B MPOHECCC pCain3dallid OCHOBHBIX
HaNpaBJIeHUI BOCIIUTATENbHOM IEATEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:xkIaHCcKOro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUU 00YUAIOMIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHIICKOTO OOIIECTBA;

MMPUHATUC TPAOAULTUOHHBIX 06H.[€‘-ICJIOB€‘-I€CKI/IX TYMaHHUCTUYCCKUX U NICMOKPATUYCCKUX HGHHOCTCﬁ;

TOTOBHOCTh BECTH COBMECTHYIO JESTENbHOCTh B HHTEpecax TpPa)JIaHCKOrO OOIIecTBa, y4acTBOBaTh B CAMOYMpAaBICHHH B 00pa3oBaTENbHOMN
OpraHu3aIlny;

YMEHHE B3aUMOJICHCTBOBATD C COIIMAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C UX (DYHKIMSIMUA U Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM AESATEIBHOCTH;

2) IaTPUHOTHYECKOT0 BOCITUTAHUSA:

c(OPMHUPOBAHHOCTb POCCUNHCKON I'pakJaHCKON MJICHTUYHOCTH, TATPHOTH3MA,

LICHHOCTHOE OTHOILIEHHE K FOCYJapCTBEHHBIM CUMBOJIAM, JOCTHKEHHUAM POCCUMCKUX YUEHBIX B 007IaCTU (PU3UKU U TEXHUKHY;
3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO ITOBEICHHS;

CIIOCOOHOCTD OLCHUBATH CUTYyallUIO U IIPUHUMATH OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTHU, B TOM YHUCJIC
B ACATCIIBPHOCTHU yqéHOFO;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOWYMBOTO Oy IyIIEro;
4) 3¢TEeTHYECKOT0 BOCITUTAHMS

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOYAs 3CTETUKY HAyYHOI'O TBOPUECTBA, IPUCYLIETO (PU3UIECKO HAyKE;



5) TpyaA0BOr0 BOCIMTAHUS:

MHTEPEC K Pa3InYHbIM chepaM NpodecCuOoHANbHOM NesITeIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM ¢ (PU3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIIHI
BbIOOD Oyyieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTH (DM3UKH HA TIPOTSIKCHUH BCEU KHU3HU;

6) 3K0J10THYeCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTH SKOJOTHYECKON KYJIbTYpPhl, OCO3HAHHE TTI00aTBFHOTO XapaKTepa SKOJOTHYECKUX Mpodiiem;

MJIAHUPOBAHKE U OCYIIECTBIICHUE JISHCTBUIA B OKPY>KAIOIIEH CpeJie Ha OCHOBE 3HAHUS 11€JIeH YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA,
pacCIIMPEHHE OMBITA IEATEILHOCTH KOJIOTMYECKOM HAMPABIEHHOCTH HA OCHOBE MMEIOIINXCS 3HAHUH 10 (pHU3uKe;

7) HEHHOCTH HAYYHOTI'0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHs (PH3UUECKON HAYKH,

OCO3HAaHUEC ICHHOCTU HaquOﬁ ACATCIIbHOCTHU, TOTOBHOCTb B IMPOHCCCC H3YUCHUSA (I)I/I3I/IKI/I OCYHICCTBJIATL TPOCKTHYHO U HCCICAOBATCIILCKYIO
ACATCIIBHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTenbHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA
Ba3oBbIe JJornueckue 1elCTBUA:

CaMOCTOATCIBHO (1)OpMy.]'II/IpOBaTL U aKTyaJIU3UpPOBATh HpO6J’I6My, paccCMaTpuBaTh eé BCCCTOPOHHC,



OHpeI[eJIHTB eI ACATCIbHOCTHU, 3a1aBaThb HapaMeprl nu KpI/ITepI/II/I HUX JOCTHUXKCHHUA,
BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUUS B pACCMATPUBAEMBIX (DU3HUECKUX SIBICHUSX;
paszpabaThIBaTh TUIAH PEIICHUS POOJIEMBI ¢ YUETOM aHAIM3a UMEIOIINUXCS MaTEPUATBHBIX M HEMAaTEPHUAIIbHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBLI B ACATCIIBHOCTDh, OICHHUBATh COOTBETCTBUC pGSYJ'IBTaTOB oejsiM, OLICHUBATh pI/ICKI/I HOCJ’IeJICTBI/Iﬁ JCATCIIBHOCTH,
KOOp)II/IHI/IpOBaTB Y BBIIIOJIHATH pa60Ty B YCJ'IOBI/HIX peanLHoro, BI/IpTyaJ'II)HOFO nu KOM6I/IHI/IpOBaHHOFO BSaHMOHCﬁCTBHﬂ;
paSBI/IBaTB eraTI/IBHOG MBIIIJICHUEC HpI/I peHIGHI/II/I JKN3HCHHBIX HpO6JI€M.
ba3oBble uccienoBarebCcKue JeiiCTBUS
BJIa/IETh HAYYHOU TEPMHUHOJIOTHEN, KIFOYEBBIMU OHATUSAMU U METOAaMH (PU3NUECKON HAYKH;

BJI1aACTh HABbIKaMH yqe6H0—HCCHCHOBaTCHBCKOﬁ n HpOCKTHOﬁ JACATCIIbHOCTH B obnacTu (1)I/I3I/IKI/I, CITIOCOOHOCTEIO ¥ TOTOBHOCTEIO K CaMOCTOATCIIbBHOMY
IMMOUCKY MCTOOOB PCIICHHUA 3a1a4 (1)I/I3I/III€CKOFO COACPpIKaHUs, MPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUAA,

BJIaJIETh BUJJAMH JE€SATEIbHOCTH IO TIOJTYUYEHUIO HOBOTO 3HAHUS, €0 HHTEPIPETALUH, TPE0OPa30BAHUIO M TPUMEHEHHIO B PA3JINYHBIX YUEOHBIX
CUTYalUsAX, B TOM YHUCIIE IIPU CO3J]aHUH YU€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISABJIATH NPUYUHHO-CIICACTBCHHBIC CBA3HU U AKTYAJIM3UPOBATh 3a/1a1y, BbIABUI'aTb T'MIIOTE3Y eé pEeIICHUA, HAXOAUTh apryMEHTHI IJ1d JOKa3aTCJIIbCTBA
CBOHX YTBep)KI[eHHﬁ, 3a4aBaThb MapaMCTPbl U KPUTCPUU PCIICHUS

aHaAJIM3UPOBATh MOJIYUCHHBIE B X0JI€ PELICHHS 3314 Pe3yIbTaThl, KPUTUUECKH OLEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

CTaBHUTh U (POPMYJIMPOBATH COOCTBEHHBIE 33J]a4l B 00pa30BaTEIbHOMN JESATEILHOCTH, B TOM YHUCIIE IPH U3YYEHUH (PU3HKH;
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
YMETb IEPEHOCUTh 3HAaHUS 110 (PU3HMKE B IPAKTUUYECKYIO 00JIACTh )KU3HEAEATEIbHOCTH;

YMETbh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;



BBLIBUT'aTh HOBBIC UACHU, IPCJIaraTb OPUTMHAJIbHBIC ITOAXOAbI U PCIICHUS
CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHS.
PabGora ¢ unopmaumeii:

BJIa/IETh HAaBbIKAaMU MOTy4YeHHsI HHQopManuu (U3MIECKOTO COAepKaHHUsl U3 HCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEILHO OCYLIECTBIIATH MTOUCK,
aHaJU3, CUCTEMATU3aIUI0 U HHTEPIPETALNI0 HHPOPMALIUU pa3IMYHBIX BUIOB U (POPM MPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;
UCIIOJIb30BaTh CPEICTBA MH(OPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pEILIEHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3al[MOHHBIX
3amad ¢ coOiroseHueM TpeOOBaHMN SPrOHOMHMKH, TEXHUKHA OE30MaCHOCTH, TUTHUEHBI, PECypcoCcOEpEeKEHHs, INMPABOBBIX M OSTHUYECKUX HOPM, HOPM

nH(}OpPMAITMOHHON 0€301TaCHOCTH;

co3/aBaTb TEKCThl (PU3UYECKOrO COJEpXKaHUS B pa3IuyHbIX ¢GopMaTax C Yy4y€TOM Ha3HaueHUs HMHQOpPMALMM M LEJNEeBOM ayAUTOpUH, BbIOMpas
ONTUMAJBHYIO (POPMY TIPEICTABICHUS U BU3YTU3AIIHH.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA:
OCYILECTBJIATh OOILIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOM JE€SITEIbHOCTH;
pacio3HaBaThb MPEANTOCHIIIKH KOH(l)J'II/IKTHI:IX CI/ITyaHI/Iﬁ U CMATYaTh KOH(i)J'II/IKTI)I;
Pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB;
MOHUMATh U MCIIOJIb30BaTh MIPEUMYIIECTBa KOMAHHON M WHAWBUIYAIbHOU paboOTHI;
BbIOMPATh TEMAaTHKY U METOJIbl COBMECTHBIX ACUCTBUI € YUETOM OOLIMX MHTEPECOB U BO3MOXKHOCTEH KaX/I0T0 WeHa KOJJICKTHBA,

MIPUHUMATh LEJIU COBMECTHOU JEATEIbHOCTH, OPraHU30BBIBaTh M1 KOOPAUHUPOBATH IEUCTBUS MO €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM,
pactpeeNaTh POIH ¢ y4ETOM MHEHUHN YYaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;



OLIGHUBATh KAYECTBO CBOETO BKJIAJa U KAXJIOTO yYAaCTHUKA KOMAH/Ibl B 00U pe3yabTaT MO pa3paboTaHHBIM KPUTEPHIM;
IIpeJIaraTb HOBBIE IIPOCKTHI, OLIEHUBATH UJIEU C NTO3ULIUYA HOBU3HBI, OPUTUHAIIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYHMECTBIIATE MO3UTUBHOEC CTPATETHUYCCKOC ITOBEACHUEC B PA3JIMYHBIX CUTYalUAX, ITPOSABIATE TBOPUCCTBO U B006pa)KCHI/Ie, OBITh HWHHUIMAaTHUBHBIM.

Pery.]'lﬂTl/IBHble YHUBEPCAJIIbHBIC yqeﬁmﬂe JeHCcTBUA
CaMOOPI‘aHI/IfiaIII/IH:

CaMOCTOSITENIEHO OCYILECTBIISATh MO3HABATEIBHYIO AEATEIBHOCTh B 00JIaCTH (PU3UKU U aCTPOHOMUH, BBISIBIISATH MPOOJIEMBI, CTAaBUTH U (HOPMYITHPOBATH
COOCTBEHHBIE 3a0aUH;

CaMOCTOATCIIBHO COCTABJIATH IJIaH PCILICHUA paCIIéTHI)IX 1 KaYCCTBCHHBIX 3a1a4, IIJIaH BBITIOJITHCHU S HpaKTH‘IGCKOfI pa60TI>I C y‘IéT OM UMCIOIIUXCA
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsTh paMK1 yueOHOTo IpeIMeTa Ha OCHOBE JIMUHBIX MPEIIOYTEHHI;

JIeJ1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha c€0s1 OTBETCTBEHHOCTD 32 PEILIECHUE;
OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATh (POPMUPOBAHUIO H MIPOSBICHUIO PYIUIMU B 00JIACTH (PU3UKH, TOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTENbHBIN U KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTpOJ'l]), 3MOIII/IOH3JII)Hl)Iﬁ HHTECJVICKT:
JaBaTb OICHKY HOBBLIM CUTYallUAM, BHOCUTb KOPPEKTUBELI B ACATCIIBHOCTD, OLICHUBATE COOTBETCTBUC PC3YJILTATOB LECJISAM;

BJIaJIETh HAaBBIKAMU NIO3HABATENILHON peIeKCHH KaK OCO3HAHHSI COBEPIIAEMBIX NEHCTBUN M MBICIHTEIBHBIX MPOLIECCOB, X PE3YJIbTATOB U OCHOBAHHUIA;



UCIIOJIb30BaTh NMPUEMBI peIEKCUH JUISl OLICHKU CUTYallud, BBIOOPA BEPHOTO PEILICHMS;
YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKCHUIO;
[IPUHUMATh MOTUBBI U apIYMEHTHI APYIUX [IPU aHAJIU3€ PE3YJIbTaTOB ACATEIbHOCTH;
MIPUHUMATH ceOsl, MTOHUMAsi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApIYMEHTHI APYTIUX [IPU aHAJIU3€E PE3YyJIbTaTOB JAEATEIbHOCTH;
IIpU3HaBaTh CBOE IPABO U MPABO JIPYIMX HA OLIMOKH.

B nporecce 10CTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS IPOTPAMMBI O (PU3HKE AJISt YPOBHS CPEHEro 001Iero oopa3oBaHus y 00yJyaromuxcs
COBEPUICHCTBYETCS SMOLMOHATIbHBIA UHTEIIEKT, PeAnoaratonui chopMupoBaHHOCTS:

CaMOCO3HaHUS, BKJIFOYAIOUIETO CIIOCOOHOCTH IOHMMAaTh CBOE OSMOIMOHAJIBHOE COCTOSHUE, BHJIETh HANpPABICHUS pPa3BUTUS COOCTBEHHOM
HMOLMOHAIBHON cepbl, ObITh YBEpPEHHBIM B ce0e€;

CaMOpPETYJIMPOBAaHMS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUEC ITPUHHUMATE OTBETCTBEHHOCTD 3a CBOE IIOBCIACHHUC, CIIOCOOHOCTD aJ[alITUPOBATHCA K
SMOIMOHAJIbHBIM U3MCHCHHAM U ITPOABJIATH FI/I6KOCTL, OBITH OTKPBITHIM HOBOMY,

BHYTpeHHCﬁ MOTHUBAIIUH, Banoanomeﬁ CTpCMHeHI/Ie K JOCTUXKCHUIO LICJIIN U ycnexy, OIITUMU3M, UHUIIUATUBHOCTD, yMeHI/Ie ﬂeﬁCTBOBaTB HUCXO0Od U3
CBOMX BO3MO>KHOCTEM;

OMIIaTUU, BKJ'II-O‘-I&IOHICI\/’I CIIOCOOHOCTH MMOHUMATh OMOIHNOHAJIBHOC COCTOAHUEC APYTHUX, YUUTBIBATE €T0 ITPU OCYHICCTBICHUN O6HI€HI/I$I, CIIOCOOHOCTH K
COYYBCTBUIO U COTICPCIKUBAHULIO;

COIIMAJIbHBIX HAaBBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBEICTPAaUBATh OTHOIICHHS C JPYTHMH JIFOAbMH, 3a00THTHCS, IPOSBIIATH HHTEPEC U pa3periaTh
KOH(JIUKTBI.



INPEAMETHBIE PE3YJIbTATBI

K xoniy o6yuenus B 10 kiacce npeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaxaTh CHOPMHUPOBAHHOCTh y 00YUYaIOIIUXCSl YMEHUM:

JEMOHCTPUPOBATh Ha NMPUMEPAX POJIb K MECTO (GU3UKHU B (POPMUPOBAHIH COBPEMEHHOM HAyYHON KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHHUKH U
TEXHOJIOTHH, B TPAKTUYECKOMN NEATEIbHOCTH JIIOEH;

YUUTBHIBATh TPAHULIBI IPUMEHEHHS U3YUEHHBIX (PU3UUECKUX MOJIEeH: MaTepuaibHas TOUKa, MHEPIHAIbHAsL CUCTEMa OTcuéTa, abCOIOTHO TBEPAOE
TEJIO, UACATbHBIN ra3, MOJIEIN CTPOCHUS Ta30B, KUAKOCTEH M TBEPABIX TeJ, TOUSUHBIN SJEKTPUUECKUN 3aps]l IPU pelieHNH (PU3NYEeCKHX 3a/1aY;

pacmno3HaBath (pu3nueckue sBIeHUS (MPOLECChl) U OOBICHITH UX HA OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KHHETUYECKOW TEOPUU CTPOCHUS
BEIIIECTBA U AJIEKTPOJIMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIUHEHHOE IBIKEHHE, CBOOOTHOE TTaJICHUE Tell, ABUKEHHUE TI0 OKPY>KHOCTH,
WHEpLHUA, B3auMoeiicTeue te, Auddysusi, OpoyHOBCKOE ABIKEHUE, CTPOCHHE KHUIKOCTEH 1 TBEPABIX Tel, U3BMEHEHHE 00bhEMa TeJ MPU HarpeBaHUH
(OXJIaXKIeHUH ), TETNIOBOE PABHOBECHUE, HCTIAPEHUE, KOHIEH AU, TUIaBICHUE, KPUCTAIITU3AIINS, KHTICHUE, BIAXKHOCTh BO3/1yXa, MOBBIIICHUE JIaBJICHUS Ta3a
IIPU €r0 HATPEBAaHUU B 3aKPBITOM COCY/I€, CBSI3b MEXK]Iy MTapaMeTpaMu COCTOSIHHSI ra3a B U30MPOIIeccax, dJIEKTPU3AIHs TeJl, B3aUMOJICHCTBUE 3aps/I0B;

OIMHUCBIBATh MEXAaHNYCCKOE IBHIKCHUC, NCIIOJIb3Y s (bI/ISI/I‘leCKI/IC BCJIIMYUHBI: KOOpJAWHATA, ITyTh, IICPEMCIUICHUEC, CKOPOCTh, YCKOPECHUE, MacCa TEia, Culia,
HUMITYJIBC TCJId, KHHCTUYCCKAsA SHCPIrus, MOTCHIWAJIbHAA SOHCPIUA, MCXaHNYCCKad pa60Ta, MCXaHMYCCKasA MOITHOCTD, IIPpHU OIMMCAHWU IMMPABUIIBHO TPAKTOBATH
Q)HBH‘IGCKHI;'I CMBICJI HCIIOJIB3YEMbIX BCIIMYNH, UX 0003HaYEHHS U CAMHHNIBI, HAXOOAUTH (bOpMy.TH:I, CBA3BIBAIOIINEC JAHHYIO (bHSH‘IeCKYIO BCIIMYHUHY C IPYT'UMHU
BCIIMYHUHAMMU,

OIKCHIBATh U3yUYCHHBIE TEIJIOBBIE CBOIMCTBA TEJ M TEIUIOBBIE SIBICHUS, UCIIONb3Ys (PM3NUECKHE BEIMUMHBL: JJaBJIEHHUE ra3a, TeMIeparypa, CpeIHss
KMHETHUYecKasi JHEPTUs XaOTUUYECKOro JBUKEHUS MOJIEKYJ, CPEITHEKBaIpaTHUHasl CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS SHEPTHs, padboTa
rasza, Ko3(QQHIMUEHT MMOJE3HOrO ACUCTBUS TEIUIOBOIO ABUraTENs; IPH OMMCAHUH ITPABUILHO TPAKTOBATH (PU3UUECKUIN CMBICI MCIIOJb3yEeMbIX BEJIMYHMH, UX
0003Ha4YeHUS U €AMHUILIBI, HAXOIUTH (OPMYJIbL, CBA3BIBAIOILIUE TaHHYIO (U3NYECKYIO BEIMYMHY C IPYTUMH BEJIMYMHAM;

OINKCBHIBATh HW3YyYEHHBIE ODIIEKTPUYECKHE CBOMCTBA BEIIECTBA M JJIEKTPUYECKUE SIBICHUS (TIPOILIECCHI), HCIONB3YS (U3NYECKHE BEITHMYUHBL:
ANIEKTPUUYECKH 3apsijl, SIEKTPUUECKOE 0J1e, HANPSHKEHHOCTD MOJIs1, OTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB; TP ONKUCAaHUU NPABUIBHO TPAKTOBATH (PU3MUECKUI
CMBICJI HCIIONB3yEMbIX BEIMYUH, WX OOO3HAYCHHMS W EJUHMIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE JAHHYIO (HU3MYECKYI0 BEIUYMHY C JPYTHMH
BEIIMYMHAMU;

aHAJIM3UPOBATh (PU3NUYECKUE IPOLIECCHI U SBJICHUS, UCTIONb3YS (PU3NUECKUE 3aKOHBI U PUHIIMIIBL: 3aKOH BCeMUpHOTo Tarotenus, I, I1 u 11l 3akonsI
HproTOHA, 3aKOH COXPAHEHUS MEXAHUYECKOW DHEPIUH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHLUII CYTIEPIIO3ULIMY CUJI, IPUHLIUII PABHOIIPABUs HMHEPLIUATIbHBIX



CUCTEM OTCUETA, MOJIEKYJIIPHO-KHHETUUECKYIO TEOPUIO CTPOEHUSI BEILIECTBA, A30BbIE 3aKOHbI, CBSI3b CPEIHEN KHHETUUECKON 3HEPTUU TEIIOBOTO JIBUKEHUS
MOJIEKYJI ¢ aOCOTIOTHON TeMIepaTypoil, IEPBbIN 3aKOH TEPMOIMHAMUKHU, 3aKOH COXPAaHEHUS AJIEKTPUUECKOro 3apsiaa, 3akoH KyinoHa, npu 3ToM paznuyathb
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA, €T0 MaTEMAaTHUECKOE BBIPAKEHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC IPUHIIUIIBI IEHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3anydaTh yCIOBHS UX 0€30M1aCHOTO UCIIOJIb30BAHUS B
IMOBCEAHEBHOM KH3HU,

BBITIOJTHATH SKCIIEPUMEHTHI TI0 UCCIICTOBAHIIO (PU3NICCKUX SBIICHUI U MPOIIECCOB C UCIOJIB30BAHNUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUH, IIPH 3TOM
dbopMynHupoBaTh MpodIIeMy/3a1avy | THIIOTe3Y Y4eOHOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO 000PYA0BaHUS, TPOBOIUTH OIIBIT U
(bopMyIUpPOBATh BHIBOIBI;

OCYILECTBIISATH NMPSIMbIE U KOCBEHHbIE H3MEPEHUS (PU3NUECKUX BEIMYNH, IPU 3TOM BBIOUPATH ONTHUMAIBHBIN CIIOCOO M3MEPEHUS U UCTIOIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH IMOIPEIIHOCTEN U3MEPEHUI;

HCCIICO0BATh 3aBUCUMOCTU MCKIY (1)I/ISI/ILIGCKI/IMI/I BCJIMYHMHAMU C UCITOJIB30BAHUECM ITPAMBIX HSMCPCHHﬁ, IIpU 5TOM KOHCTPYUPOBATH YCTAHOBKY,
(I)I/IKCI/IPOBEITL PE3yJIbTAaThL HOHy‘lGHHOI’I 3aBUCHUMOCTH (bI/I3I/ILIeCKI/IX BCJIIMYMH B BUJIC Ta6J'H/II_I u Fpaq)I/IKOB, ACJIaTh BBIBOJLI IO PE3YJIibTaTaM HUCCIICIOBAHUS;

coOnronarh mpaBuia 0OE€30MacHOrO TpyJda MpH NPOBEACHUM HCCIEAOBAaHUNH B paMKaxX Y4YeOHOTO OSKCIEPUMEHTa, Y4eOHO-HCCIIEeIOBATeNbCKON U
MPOEKTHOH JIEATETBHOCTH € MCIIOJIb30BAaHHEM U3MEPUTENILHBIX YCTPOUCTB M J1a00paTOpHOTo 000pyIOBAHNUS;

pemaTh pacy€THbIC 33J]auu C SIBHO 3aJJaHHOHN (PU3HUECKON MOJIEIBIO, HCIIONB3Ysl (pU3HUYecKre 3aKOHBI ¥ IPUHLIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4H
BbIOUpATh PU3NUECKYIO MOJIEIb, BBIACIATh (PU3HMUECKHUEe BETUUUHBI U (HOPMYIIbl, HEOOXOAUMBIE [Tl €€ peleHus], IPOBOIUTH pacU€Thl U OIICHUBATD
PEaTbHOCTH MOYYEHHOTO 3HaUCHHS (PU3UYECKON BETMUHHBL;

peliaTth Ka4Y€CTBCHHBIC 3aJavud: BbBICTPANBATL JIOTUYCCKU HCIIPOTHBOPCUYHUBYIO MLCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha MU3YUYCHHBIC 3aKOHBI,
3aKOHOMECPHOCTHU U (1)I/I3I/I'~I€CKI/IC SABJICHUA,

UCTIOJIb30BaTh MPH PEIICHUH yUEOHBIX 33/1a4 COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHHS, HHTEPIIPETALIUHN U
Ipe/ACTaBlIeHNsT y4eOHOH M HAy4YHO-TIOMYJISIPHON HMH(MOpPMALUK, MOJTYYEHHOH W3 pa3lUYHBIX HMCTOYHUKOB, KPUTHYECKH AaHAIM3UPOBATH IOTYyYaeMYIO
UH(OPMALIUIO;

MPUBOJIUTH MIPUMEPHI BKJIa/1a POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, 0OBSICHEHHE MPOLIECCOB OKPY>KAIOLIETO MUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

WCIIOJIB30BaTh TEOPETUYECKHME 3HAaHWUA 10 (U3UKE B TIOBCEAHEBHOW KU3HM Ui OOecreueHus OE30MacHOCTH TMpH OOpalleHud ¢ Mpudopamu
TEXHUUYECKUMHU yCTPOUCTBAMHU, JIJISi COXPAHEHUS 37I0POBBS M COOIIOCHHUS HOPM SKOJIOTHUECKOT0 TIOBEJICHUS B OKPY KAIOIIEH Cpee;



paboTaTh B rpymIie ¢ BHIIOIHEHUEM Pa3IMYHBIX COLUAIBHBIX POJICH, IUIAHUPOBATh PadOTy IPYMIIbI, PALIMOHATIBHO paclpeieisaTh 005S3aHHOCTH U
IUTAHUPOBATh AEATEILHOCTh B HECTAHAAPTHBIX CUTYAINSIX, a1€KBaTHO OIICHUBATh BKJIAJ] KaXIOTO M3 YYACTHUKOB IPYIIIBI B PELICHUE PACCMaTPUBAEMON
poOIeMBbl.

K konmy o6ydenus B 11 kyacce npeaMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Yy 00YYAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IPUMEPAX POJIb U MECTO (PU3UKHU B (POPMUPOBAHMM COBPEMEHHOM HayYHON KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTHH, B IPAKTUYECKOH NeSATEILHOCTH JIO/IEH, LIEJIOCTHOCTD U €AUHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTBIBATH I'PpaHULIBI IPUMCHCHHA N3YUCHHBIX (I)I/I3I/IIICCKI/IX MOIIGJ'IGﬁZ TOYECYHBIN C-)J'IeKTpI/ILICCKI/Iﬁ 3apsn, JIy4d CBCTa, TOYCYHBIN UCTOYHUK CBCTa,
AacepHad MOACJIb aTOMa, HYKJIIOHHAA MOJCJIb aTOMHOIO AApa IMPpU pCIICHUA (i)I/ISI/I'-ICCKI/IX 3aaa4,

pacmno3HaBath (pU3MUeCcKue SBICHUS (IPOILIECChI) U OOBSICHITh UX HA OCHOBE 3aKOHOB JICKTPOUHAMHKHN M KBAHTOBOW (DU3UKH: dJICKTPUUYECKAs
MPOBOJUMOCTbD, TEIUIOBOE, CBETOBOE, XMMHUYECCKOE, MAarHUTHOE JCHCTBUSI TOKA, B3aUMOJCHCTBHE MArHWUTOB, 3JCKTPOMArHUTHAS WHAYKIUS, JCHCTBUEC
MarHUTHOTO TTOJISI Ha TPOBOJAHMK C TOKOM H JIBWIKYIIHICS 3apsi/l, SJICKTPOMArHUTHBIC KOJICOaHUS U BOJHBI, IPSIMOJIMHEHHOE PACTIPOCTPAHEHUE CBETA,
OoTpakeHue, mpesioMiIeHIe, HHTepdepeHns, Tudpakiys | MOISPU3aIlns CBeTa, TUCTIepCcHs cBeTa, GoTodaekTpudeckuil 3¢ dexT (pororddexr), cBeToBOEC
JIaBJICHUE, BOSHUKHOBEHHUE JIMHEHYATOr0 CIIEKTPa aToMa BOJIOPO/Ia, ECTECTBCHHAS U ICKYCCTBEHHAS PAaIMOAKTUBHOCTE;

ONMCHIBATh H3YYEHHbIE CBOICTBA BeUIECTBA (DJIEKTPUUECKHE, MArHUTHbBIE, ONTHUYECKUE, DIIEKTPUYECKYIO IPOBOJMMOCTb PA3JIMYHBIX Cpel) U
AIIEKTPOMArHUTHBIC SIBJIIEHUS (IIPOLIECCHI), HCHOJNB3Yys (HU3MUECKHE BEIMYMHBL: DJIEKTPUUYECKHH 3apsii, cuja TOKa, JJIEKTPUYECKOe HaIpshKeHue,
AIIEKTPUYECKOE CONPOTUBIICHHUE, PA3HOCTh MOTEHIIMAIOB, SJIEKTPOABIDKYILAs CHila, padoTa TOKa, MHAYKLMS MarHUTHOTO MOJIs, cuiia Ammnepa, cuia Jlopenna,
WHAYKTUBHOCTb KaTYIIKH, SHEPTUS AIEKTPUIECKOTr0 U MAarHUTHOTO MOJIeH, MEPUOA U 4acToTa KojeOaHui B KoseOaTeIbHOM KOHTYpE, 3apsiji U CHJia TOKa B
npoliecce rapMOHMYECKHX dJIEKTPOMArHUTHBIX KoJeOaHHi, (POKYCHOE pacCTOSHHE U ONTHYECKAs CHjla JIMH3bI, IPH ONMCAHUH IPABUIBHO TPAKTOBATh
(bu3nYeCKUit CMBICI UCIIOJIb3YEMbIX BEIHUWH, UX 0003HAUYEHHUS U €IMHUIIBI, YKA3bIBaTh (POPMYJIbL, CBA3BIBAIOIINE TaHHYIO (GU3NYECKYIO BEIMYMHY C IPYTUMHU
BEJIMYMHAMU;

OMNUCBIBATb N3YUYCHHLIC KBAHTOBBIC ABJICHUSA U IIPOUCCCHI, UCIIOJIb3Y (bI/ISI/I‘IeCKI/Ie BCJIIMYUHBI: CKOPOCTDH SJICKTPOMAIrHUTHLBIX BOJIH, JJIMHA BOJIHBI U
JacToTa CBETA, DHECPIrusd U UMITYJIBC (1)0TOHa, nepuoa mnojgypacmnaia, SHCPTua CBA3W aTOMHBIX AACP, NP ONMMCAHWU ITPABUJIBHO TPAKTOBATH (1)I/I3I/I‘I€CKI/II\/'I CMBICJI
HCIIOJIb3YyCMbIX BCJIIMYUH, UX 0003HaYCHUS U CAUHUIBI, YKA3bIBATh (l)OpMy.TILI, CBA3BIBAIONINEC TAHHYIO (I)I/IBI/IIICCKyIO BCJIMYHHY C ApYTMMU BCINYHNHAMU,
BBIYHCIIATH 3HAYCHHUC (1)I/ISI/I‘IGCKOI71 BCJIIMYHHBI,

AHAJIM3UPOBATH (bH?;PI‘-IGCKI/IG MponecChbl U SABJICHUA, HUCIIOJIb3Ys (1)I/ISI/II-IGCKI/I€ 3aKOHbI W MPHUHIMUIIBI: 3aKOH OMa, 3aKOHbI ITOCJICAOBATCIBHOI'O U
mapayuiCJibHOTroO COCAMHCHUA ITIPOBOJIHHNKOB, 3aKOH I[)KOYHH—HGHH&, 3aKOH SHGKTpOMaFHI/ITHOﬁ HHAOYKIOUH, 3aKOH HpHMOHHHCﬁHOFO pacipoCTpaHCHUA CBCTA,



3aKOHBI OTPAXXEHUS CBETA, 3aKOHBI PEIOMJICHUS CBETA, ypaBHeHUE DiHIITeWHA 171 poTor(deKTa, 3aKOH COXpaHEHUs SHEPTHH, 3aKOH COXPAaHEHHS
UMITYJIbCa, 3aKOH COXPAHEHHUs HJIEKTPUYECKOI0 3aps/ia, 3aKOH COXPAHEHHUsI MacCOBOT'0 YHUCIIa, TOCTYJIaThl bopa, 3aK0H pain0aKTUBHOIO pacnaja, Ipu 3TOM
pas3InyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €T0 MAaTEMAaTHUECKOE BBIpAXKEHUE U YCIOBUS (TPaHUIIbl, 00JaCTH) IPUMEHUMOCTH;

OMPCACIIATh HAIIPABJIICHUC BEKTOPA MHAYKIIMU MArHUTHOT'O ITOJI IIPOBOJHHUKA C TOKOM, CHUJIBI AMnepa H CHJIBI ﬂopeHua;
CTPOUTH U OIIUCBIBATDH H3o6pa>1<eHHe, CO31aBacMOC IIJIOCKHUM 3CPKaJIOM, TOHKOM J'IPIH3OI>1;

BBITOJIHATH SKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (PMU3UYECKUX SBJICHUN M MPOIECCOB C UCTIOIB30BAHUEM IMPSIMBIX U KOCBEHHBIX U3MEPEHU: IPH STOM
dbopMynpoBaTh MpodiieMy/3a1ady | TUIOTE3y Y4eOHOTO SKCIIEpUMEHTa, COOUpaTh YCTAHOBKY U3 MPEATIOKEHHOTO 000pYA0BaHNUS, IPOBOIUTH OMBIT U
(bopMyIHpPOBaThH BHIBOJIBI,

OCYHCCTBIIATE MPSAMBIC 1 KOCBCHHBIC U3MCPCHHUA (1)I/ISI/I‘I€CKI/IX BCJIMYHH, IIPHU 5TOM BBI6HpaTL OIITHMAJILHBIHN CITOCO0 HU3MCPCHUSA U UCIIOJIB30BATh
HU3BCCTHBIC MCTOAbI OLICHKHU HOFpGH.IHOCTCﬁ H3MepeHPII>i;

HCCICI0BATh 3aBUCUMOCTH (1)I/I3I/I‘IGCKI/IX BCJIMYHH C UCIIOJIb30BAHUEM IIPAMBIX H3MepeHHﬁZ IIpHU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (1)I/IKCI/IpOBaTI>
PE3YIbTAaThL HOHy‘IGHHOfI 3aBUCHUMOCTH (1)H3H‘-I€CKI/IX BCJIMYHH B BUJIC Ta6JII/III u I‘pa(l)I/IKOB, ACJIaTh BBIBOJBI IO PE3YJIbTaTaM HCCICIOBAHUSA

coOmoaTh MpaBwiia 0e30MacHOro TpyAa IpH TNPOBEJCHUM HCCIEAOBAaHMM B paMKax Y4eOHOro SKCIEPUMEHTa, Y4eOHO-MCCIIEOBAaTENbCKON U
MIPOEKTHOM JIEATEIBHOCTH C UCIIOJIB30BAHUEM U3MEPUTEIBHBIX YCTPOHCTB U 1a00PaTOPHOTO 000PY10BAHMUS;

peuaTh pacy€THbIE 3a7auu C SIBHO 3aJJaHHON (DPU3HUECKON MOJEIIbI0, UCIOJB3YS (PM3NYECKUE 3aKOHBI U IPUHLIMIIBI, HA OCHOBE aHaJIN3a YCIOBHS 3a/1a4
BBIOMPATh (PU3MUECKYIO MOJIENb, BBIACIATh (PU3NUECKUE BETUUMHBI U (POPMYIIbI, HEOOXOIUMBIE JUIS €€ pelleHus], IPOBOIUTH Pacy&Thl U OLIEHUBATD
peaIbHOCTb MOJIYYEHHOTO 3HaUeHUS (PU3NUECKON BEIUYUHBL;

pemiaTb KadyeCTBEHHBbIC 3aJayd: BBICTPAMBATH JIOTMYECKH HENPOTUBOPEUYMBYIO LIEMOYKY pACCYKICHHM C OINOpPOM HAa H3Y4YEHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHHUS;

UCTIOJIB30BaTh MPH PEIICHUH YUYEOHBIX 3a/1a4 COBPEMEHHbBIE HH(OPMAIIMOHHBIE TEXHOJIOTUH [T TIOUCKA, CTPYKTYPUPOBAHHS, HHTEPIIPETAIIUHN U
NpEeICTaBICHUs Y4eOHOH M Hay4YHO-TIOMYJIAPHOH HWH(POPMALMHU, TMOJIYYEHHOW W3 pa3IMYHBIX HMCTOYHHKOB, KPUTHUYECKH AaHAJIU3UPOBATH IIOJIy4aEMYIO
nH(bOpMaIuio;

OOBSACHATH NPUHLUIIBI JEHCTBYS MAILIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3inyaTh yCIOBUS UX O€30MaCHOTO UCIOIb30BaHUs B IOBCEIHEBHON
JKU3HY;



IPUBOJIUTH IPUMEPHI BKJIA/1a POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKHU, B 00BSICHEHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTUN;

WCIIOJIB30BaTh TEOPETUYECKHME 3HAaHUA N0 (U3MKE B TIOBCEIHEBHOM KU3HM Ui OOecreueHus O€30MacHOCTH TpH OOpallleHuu ¢ Mpudopamu
TEXHUUYECKUMHU yCTPOUCTBAMHU, JIJISi COXPAaHEHUS 37I0POBbS M COOMIOCHIS HOPM SKOJIOTHUECKOT0 TIOBEJICHUS B OKpPY KaIOIIel cpee;

paboTaTh B rPYyIIIE C BHIOJHEHUEM Pa3IMYHBIX CONMAIBHBIX POJICH, TUIAHUPOBATh Pa0OTY IPYIIIbI, PAIIMOHAIBHO PACIIPENEISITh 0053aHHOCTH U
TUTAHUPOBATH JEATEIILHOCTh B HECTAHAAPTHBIX CUTYAIIHSIX, aICKBATHO OLICHUBAThH BKJIA]] KaXKIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMOM
MPOOJIEMBI.



TEMATHUYECKOE IIVIAHUPOBAHUE
10 KJIACC

Ne

HaumeHoBaHMe pa3ziesioB U TeM IIPOrpaMMBbI

KonmuectBo yacoB

OneKTpoHHbIe (1[U(DPOBLIE)

[TPOI'PAMME

n/m Bcero KonTponbHbie [IpakTryeckue oOpa3oBaTe/ibHbIE PeCYPChI
paboThI paboThI

Pazpen 1. PUU3UKA 1 METO/JI HAYUHOI'O ITO3HAHUA

1.1 ®u3KKa U MeTO/[bl HAYYHOI'O [T03HAHUSA 2 bubmoreka IIOK
https://m.edsoo.ru/7f41bf72

Wtoro no pa3peny 2

Paszgen 2. MEXAHUKA

2.1 | Kunemaruka 5 bubnuoreka IIOK
https://m.edsoo.ru/7f41bf72

2.2 JrHamuKa 7 bubmoteka LIOK
https://m.edsoo.ru/7f41bf72

2.3 3aKOHbI COXpaHeH!sl B MeXaHUKe 6 1 1 bubnuoreka LIOK
https://m.edsoo.ru/7f41bf72

Wtoro no pa3peny 18

Paspen 3. MOJIEKYJ/IAPHASA ®U3UNKA 1 TEPMOJJMHAMUMKA

3.1 OCHOBBI MOJIEKY/ISIPHO-KMHETUUECKOU TeOpUM 9 1 bubmoreka LJOK
https://m.edsoo.ru/7f41bf72

3.2 OCHOBBI TEpPMOIMHAMUKHA 10 1 bubnmoreka LIOK
https://m.edsoo.ru/7f41bf72

3.3 ArperaTHble cOCTOsiHYA BewjecTsa. da3oBbie 5) bubnmoreka LJOK

repexobl https://m.edsoo.ru/7f41bf72

Wroro no pazgeny 24

Pazpen 4. JJIEKTPOIUHAMUKA

4.1 OneKTpocTaTrKa 10 1 bubmioreka LIOK
https://m.edsoo.ru/7f41bf72

4.2 [TocTosIHHBIN 3/1eKTprUYeCcKuii TOK. TOKU B 12 1 bubmoteka LIOK

Pa3IMUHBIX Cpefiax https://m.edsoo.ru/7f41bf72

Wtoro no pa3peny 22

PesepBHOe Bpems 2

OBILIEE KOJIMYECTBO YACOB I10 68 3 3




11 KJIACC

No HanmeHoBaHue paszesioB v TeM KoJsinuecTBo yacos OnektpoHHbIe (LU POBBIE) 0Opa3oBaTe/bHbIE
/T TIPOrpamMMbI Bcero KoHTpo/bHbIe ITpakTuyeckue pecypchbl
paboThI paboThI

Pazpen 1. QJIEKTPOJMHAMUKA

1.1 MarHuTHoe 1osie. 371eKTpoOMarHUTHast 11 1 3 bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
WHAYKLUS

Wtoro no pa3peny 11

Pa3pen 2. KOJIEBAHVISA 11 BOJ/IHbI

2.1 MexaHuueckre U 3JIeKTPOMarHUTHbIE 9 1 bubmoTeka I1OK https://m.edsoo.ru/7f41c97c
Kosie0aHuUs

2.2 MexaHuuecKre U 3JIeKTPOMarHUTHbIE 5 1 bubmioTeka 11IOK https://m.edsoo.ru/7f41c97c
BOJIHBI

2.3 OnTHKa 10 3 bubmioTeka I1OK https://m.edsoo.ru/7f41c97c

Wtoro no pa3peny 24

Pasgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTE/IPHOCTH

3.1 OCHOBBI crieljuasbHON TeOpUU 4 1 bubmuoreka ITOK https://m.edsoo.ru/7f41c97c
OTHOCUTE/IbHOCTU

Wroro nio pasgeny 4

Pa3pen 4. KBAHTOBASI ®M3NKA

4.1 OneMeHThl KBAaHTOBOM ONTHKU 6 bubmioTeka I1OK https://m.edsoo.ru/7f41c97c

4.2 CTpoeHue aToMa 4 bubsmoreka ITOK https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SI7IpO 5 bubmioTeka I1OK https://m.edsoo.ru/7f41c97c

Wroro nio pasgeny 15

Pazpen 5. JJIEMEHTBI ACTPOHOMUU U ACTPO®PU3NKHU

5.1 | OJiIeMeHTbl aCTDOHOMMH U aCTPOGhU3UKHU 7 1 | | bubmioTeka I1OK https://m.edsoo.ru/7f41c97c

Wtoro no pa3peny 7

Pa3pen 6. OBOBIIIAROIIEE ITIOBTOPEHUE

6.1 | OGobIaroIee IOBTOPEHHE 4 | | Bubmorexa LIOK https:/m.edsoo.ru/7f41c97c

Nroro nio pa3geny 4

Pe3epBHoe Bpemst 3

OBILIEE KOJIMYECTBO YACOB I10 68 4 7

[TPO'PAMME




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KosmuecTtBo yacoB Hara OneKTpoHHbIe 1[U(POBBIE
n/m Bcer | KoutponbHble | IlpakThueckue | HM3ydeHHsI obpa3oBaTesibHbIE PECYPChI
0 paboThI paboThI
1 ®dusrka — Hayka o npupoge. HayuHble MmeTobl 1 Bubmioteka IIOK
MO3HAHHWS OKPY’KaroIero Mupa https://m.edsoo.ru/ff0c32e2
2 Posb 1 MecTo GU3MKH B (HOPMUPOBAaHUN COBPEMEHHOU 1 Bbubmioreka IIOK
HayUHOW KapTHHBI MUPA, B TIPAKTHUECKOMH https://m.edsoo.ru/ff0c33e6
JlesATeJIbHOCTH JIF0Ier
3 MexaHuuyeckoe ABkeHHe. OTHOCUTE/IbHOCTh 1 bubmioTeka LIOK
MeXaHUuecKoro JBwkeHus. [lepemeliieHue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpeHHe
4 PaBHOMepHOe NpsSIMOJIMHENHOE JBYKEeHHe 1 bubnuoreka LIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOe MpsSIMOIMHEeHOe IB)KeHHe 1 bubmioreka LIOK
https://m.edsoo.ru/ff0c372e
6 CBobogHoe TiafieHue. Y CKOpeHHe CBOOOIHOTO 1 bubmioreka LIOK
najJieHust https://m.edsoo.ru/ff0c39cc
7 KpuBosinHeliHoe fBW>XeHUe. [IBU)KeHMe 1 bubmioTeka LIOK
MaTepuaabHOW TOUYKH I10 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
8 ITpuHumn oTHOoCUTeNnbHOCTU ["anues. MHepLaabHbIe 1 bubmioTeka LIOK
cucreMbl otcyeta. [TepBblii 3aKoH HbroTOHA https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cusa. [IpyHLMI Cyneprno3vLiuM CHUJI. 1 bubmoTeka LIOK
BropoiiXakoH HbtoToHa fij1s1 MaTepuaabHONX0UKU https://m.edsoo.ru/ff0c3be8
10 | TperetiXakoH HbroTOHa /111 MaTepraabHBIX TOUEK 1 bubmioreka 1IOK
https://m.edsoo.ru/ff0c3be8
11 | 3akoH BcemMupHOro taroreHus. Cusa TsSHKeCTU. 1 Bubmioreka LIOK
[TepBasi KOCMHUYecKast CKOPOCTb https://m.edsoo.ru/ff0c3d00
12 | Cuna ynpyroctu. 3akoH I'yka. Bec Tena 1 Bubmioreka IIOK
https://m.edsoo.ru/ff0c3e18
13 | Cuna tpenus. Koadduiuent tpenus. Cuna 1 Bubmioreka IIOK
COTIPOTUBJ/IEHHS MPU IBUKEHHU TeJla B )XUAKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
14 | [locTynare/ibHOEe U BpalllaTeIbHOE IBMKEHUE 1 bubmioreka [IOK




abcosoTHO TBEpPZOTO Tesa. MomeHT cuibl. [11euo
CUJIbl. Y CJIOBUSI paBHOBECUs TBEPZOIO Tesa

https://m.edsoo.ru/ff0c41a6

15 | Nmnynbc MaTepranbHOW TOUKH, CUCTEMBbI Bubmioreka LIOK
MaTepUaIbHBIX TOUeK. VIMITy/IbC CHUTbI. 3aKOH https://m.edsoo.ru/ff0c43d6
COXpaHeHus1 UMNyJ/ibca. PeakTMBHOe [IBM)KEHHE

16 | Pabora u MoIHOCTE cHiibl. KMHeTHuecKast SHeprus bubmioTeka LIOK
MartepuaibHON X0ouku. Teopema 00 M3MeHeHUH https://m.edsoo.ru/ff0c4502
KMHEeTUUeCKOW XHeprun

17 | lloreHuuanbHas 5Heprud. [loTeHManbHas SHEPrys bubmioreka LIOK
ynpyro fedopMUPOBaHHOM MPY>KUHBI. https://m.edsoo.ru/ff0c461a
[MoTeH1ManbHast SHeprusi Tesia BOIM3M MOBEPXHOCTU
3emu

18 | I[loTeHUManbHbIE ¥ HEMOTeHLMaIbHbIe CU/Ibl. CBS3b bubmioTeka LIOK
paboThI HEMOTEHI[UAIBHBIX CHJT C N3MeHeHHueM https://m.edsoo.ru/ff0c478c
MeXaHWYeCKOM SHepruu CUCTeMbI Tejl. 3aKOH
COXPaHeHHsl MeXaHUYeCKOU SHepruun

19 | JlabopartopHasi pabota «VcciemoBaHre CBsi3u paboThbl
CWIbI C U3MeHeHHeM MeXaHWUYeCKOW SHepruu Tesia Ha
TIpUMepe pacTshKeHUs] pe3WHOBOT0 JKI'yTay

20 | KonTponbHas pabora o teme «KrHemaruka. Bbubmioreka IIOK
[uHamuKa. 3aKOHBI COXPAHEHHsI B MEXAHUKE» https://m.edsoo.ru/ff0c4b74

21 | OCHOBHBIe T0/I0KEHNsI MOJIEKY/ISIPHO-KUHETUUeCKON Bubmoreka LIOK
TeopuH. bpoyHoBcKoe aBmwkenue. Juddy3us https://m.edsoo.ru/ff0c4dc?

22 | XapakTep ABWKEHUS ¥ B3aUMO/IeICTBUS YaCTHUL]

BelllecTBa. Mo/ieni CTpOeHusI Ta30B, XXUAKOCTEeHN U
TBEPABIX Tesl

23 | Macca monekys. Konnyectso Belectsa. [IocTosiHHas
ABoragpo

24 | TenoBoe paBHOBecue. TemriepaTypa U eé UsMepeHue.

[lIkana remnepatyp Llenbcus

25 | Upeansnbii ra3 B MKT. OcHoBHOe ypaBHeHue MKT Bbubmioreka IIOK

https://m.edsoo.ru/ff0c4fde

26 | AbGcomoTHas TeMriepaTypa Kak Mepa CcpeiHei bubmoreka IIOK
KUHETHUEeCKOU SHEPTUM IBUKEHUS MOJIEKYI. https://m.edsoo.ru/ff0c511e
YpaBHeHnre MengeneeBa-KnaneripoHa

27 | 3akoH [anbToHA. ['a30Bble 3aKOHbI




28 | JlabopatopHas paboTa «VccnemoBaHye 3aBUCUMOCTH
MeXX/ly mapaMeTpaMHy COCTOSIHUSI pa3peXKeHHOr o ra3a»
29 | M3ompotiecchl B UjjeaqlbHOM ra3e U UX rpaduueckoe bubmmoreka IIOK
TIpe/ICTaB/IeHHe https://m.edsoo.ru/ff0c570e
30 | BHyTpeHHss sHeprusi TepMOAUHAMUYECKOU CUCTeMBI Bubmioreka IIOK
1 CcriocoObI eé n3MeHeHs. KomuecTBO TETUIOThI U https://m.edsoo.ru/ff0c5952
paboTa. BHyTpeHHsis1 3Heprusi OAHOATOMHOT O
W/iea/IbHOTO rasa
31 | Bugbl Terionepesauu bubmioreka LIOK
https://m.edsoo.ru/ff0c5c36
32 | YaenbHas TeryioéMKOCTh BelljectBa. KosmuecTso bubnuoreka LIOK
TETUIOTHI ITPU Terviornepegaue. ArabaTHBIN Mporecc https://m.edsoo.ru/ff0c5c36
33 | [1epBblii 3aKOH TePMOIMHAMUKH U €r0 TIPUMeHeHHe K bubmioTeka LIOK
1301poleccam https://m.edsoo.ru/ff0c5efc
34 | HeobpaTuMOCTb TIPOI[ECCOB B TIpUpo/ie. BTopoii 3aKoH bubmioreka LIOK
TePMOANHAMUKU https://m.edsoo.ru/ff0c6230
35 | [Ipunuun aevicteus U KI1/] TerioBoi MallliHbI bubmioTeka LIOK
https://m.edsoo.ru/ff0c600a
36 | Hukn KapHo m ero KIIJI
37 | Okonoruueckure poOIeMbl TeTJI0IHEPTeTUKU
38 | OboOmarouit ypok «MoJieKy/sipHasi pr3uKa. Bubmioreka IIOK
OCHOBBI TEPMOIMHAMUKI» https://m.edsoo.ru/ff0c6938
39 | KoHrponbHas pabora o teme «MoseKy/sipHast Bubmioteka IIOK
(u3uka. OCHOBBI TEpDMOAMHAMUKI» https://m.edsoo.ru/ff0c6a50
40 | [Tapoobpa3oBaHue U KoHZeHcalus. VicnapeHve u bubmoreka IIOK
KUIIeHHe https://m.edsoo.ru/ff0c63b6
41 | AbcomoTHasi U OTHOCHUTE IbHAS BIAKHOCTh BO3yXa. bubmmoreka IIOK
HacaIieHHbBIN T1ap https://m.edsoo.ru/ff0c64d8
42 | TBéppoe Teno. Kpucrannueckue v amop(Hble Tesa. Bubmioteka LIOK
AHM30TpOMNUS CBOMCTB KpUCTA/IOB. XKUK1e https://m.edsoo.ru/ff0c65f0
KpucTanabl. CoBpeMeHHble MaTepHUallbl
43 | [1naBieHue U KpyUcTa/IM3aLys. Y je/bHas Teriora bubmmoreka IIOK
niapyieHus. Cybumariyst https://m.edsoo.ru/ff0c6708
44 | YpaBHeHUe TeTuIOBOro OasaHca bubmoreka LIOK
https://m.edsoo.ru/ff0c6820
45 | DnekTpusauus Tea. JNeKTpuUeckui 3apsij. /IBa Buza bubmoreka IIOK




3JIEKTPUYECKHX 3apsifioB

https://m.edsoo.ru/ff0c6bcc

46 | [IpOoBOAHYKM, AUIEKTPUKH U TOTYTIPOBOJHUKH. bubmoreka LIOK
3aKOH COXpaHeHUsl 37IeKTPUUeCKOro 3apsifia https://m.edsoo.ru/ff0c6bcc
47 | B3aumo/ieticTBue 3apsiioB. 3akoH KyoHa. ToueuHblit bubmioreka 1IOK
3/IeKTPUUECKU 3apsif https://m.edsoo.ru/ff0c6ce4
48 | HanpspkE@HHOCTB 371eKTpUueckoro rnojs. IIpunnmn Bbubmioreka IIOK
CyTIepIIO3ULIUM 3J/IeKTPUYeCKUX rosielt. JInHuu https://m.edsoo.ru/ff0c6df2
HaTpsKEHHOCTU
49 | Pabora cun 3nekTpocraThuyeckoro noss. [ToreHtman. bubnuoreka LIOK
PasHoCTh mOTeHLMAI0B https://m.edsoo.ru/ff0c6f00
50 | IIpOBOJHUKH U AUINEKTPUKH B 3I€KTPOCTATHUUECKOM bubnuoreka LIOK
riosie. [lnsnekTprueckasi IpPOHULIAeMOCThb https://m.edsoo.ru/ff0c7018
51 | DnekrpoémkocTb. KoHzpeHcaTop bubmioreka LIOK
https://m.edsoo.ru/ff0c7126
52 | DneKTpOEMKOCTb IJIOCKOT0 KOH/leHCaTopa. JHEePrus bubmoreka LIOK
3apsDKeHHOT0 KOHZIeHcaTopa https://m.edsoo.ru/ff0c72c0
53 | JlabopatopHast paboTa "Vi3MepeHHe 371eKTPOEMKOCTH
KOHZleHcaTopa"
54 | [IpuHIUI AeNCTBUS U TIPUMeHeHHe KOH/IeHCaTOPOB,
KOMMPOBAJILHOTI'O arrapara, CTPYHHOr o MpUHTepa.
OJleKTpocTaTuyeckas 3alura. 3asemiaeHue
3JIeKTPOITPHUOOpOB
55 | D/eKTpu4eCcKuu TOK, YCI0BUS €ro CyL|eCTBOBaHMUS.
[TocTosiHHBINM TOK. Cuiia Toka. HampspkeHue.
Conporusnienue. 3akoH Oma /i1 yyacTKa L{elu
56 | IlocnemoBaTenbHOE, mapasie/ibHOe, CMeIIaHHOe bubmioTeka LIOK
coelMHeHUe MTPOBOAHUKOB. JIabopaTopHast paboTa https://m.edsoo.ru/ff0c74£0
«/3yueHre cMelIaHHOTO COeJMHEHUS] Pe3UCTOPOB»
57 | PaboTa ¥ MOIIIHOCTb 3/IEKTPUYECKOTO TOKa. 3aKOH bubmmoreka IIOK
IHxoyns-JleHiia https://m.edsoo.ru/ff0c7838
58 | 3akoH Oma A/1s1 TOTHOM (3aMKHYTOW) 3/1eKTPUUeCKOU bubmoreka IIOK
tieri. KopoTkoe 3ambikanue. JlaboparopHast pabota https://m.edsoo.ru/ff0c7ae0
«M3mepenue 3/1C nCTOUHMUKA TOKA U €ro
BHYTPEHHETO COTIPOTUB/IEHUSI»
59 | DneKTpoHHas MPOBOAUMOCTb TBEP/bIX METasl/IOB.

3aBUCUMOCTh COIIPOTHUBJIEHMS META/IJIOB OT




TemMriepaTypbl. CBepXIpOBOAMMOCTb

60 | DyekTpuueckuil TOK B Bakyyme. CBOMCTBa 1
3/IEKTPOHHBIX ITYYKOB

61 | IToyrpoBOAHUKY, MX COOCTBEHHAs U ITPUMeCHast 1 bubmioreka 1IOK
npoBouMocCTb. CBOMCTBa p—Nn-Tiepexoja. https://m.edsoo.ru/ff0c84ae
[TosTyTIpOBOITHUKOBBIE MPUOOPEI

62 | DyieKTpUUeCKU TOK B pacTBOpax U pacrijiaBax 1 bubmioTeka LIOK
3/1eKTPOJIMTOB. DIEKTPOJUTHYECKast JUCCOIUAI[HSI. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3

63 | OnekTprueckui TOK B rasax. CaMoCTOATeIbHbINA U 1 Bubmioreka IIOK
HeCcaMOCTOSITe/IbHbIN pa3psis. Moanus. [11a3ma https://m.edsoo.ru/ff0c84ae

64 | DnekTpuUecKye MPUOOPHI U YCTPOMCTBA U UX 1 bubmoreka IIOK
rpakTHUyeckoe rnpruMeHenuve. [IpaBuia TeXHUKU https://m.edsoo.ru/ff0c86fc
Ge3omacHoCcTH

65 | O6o01aroIHi YPOK «DIeKTPOAMHAMUKA» 1 bubnuoreka LIOK

https://m.edsoo.ru/ff0c88be

66 | KontposnbHast paboTa o TeMe «eKTPOCTaTHKaA. 1 bubnuoreka LIOK
[TocTosIHHBIN 3/1eKTpUYEeCKUid TOK. TOKU B pa3TMuHbIX https://m.edsoo.ru/ff0c8a8a
cpegax»

67 | Pe3epBHbIii ypoK. KoHTposibHast paboTa 1o Teme 1 bubmioTeka LIOK
"D1eKTpo[MHAMHKaA" https://m.edsoo.ru/ff0c8c56

68 | Pe3epeHbIii ypok. O606IIatOINIHiA YPOK 10 TemaM 10 1 bubmoreka LIOK
KJ1acca https://m.edsoo.ru/ff0c8f6¢c
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11 KJIACC

No Tema ypoka KosuectBo yacos [Hara OneKTpOHHbIe LIU(PPOBbIE

/T Bcer | KontponbHble | IlpakThueckue | H3yueHUS oOpa3oBaTe/ibHble pecypchl

0 paboThl paboTbl

1 [TocTosiHHBIE MarHUTHI U UX B3aUMO/IeliCTBUE. 1 bubnmoreka LJOK
MarHuTHoe 11osie. BeKTOp MarHUTHON UHTYKL[WH. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOM UHAYKLIUU

2 MarsuTtHoe 110J1e TIPOBOJHUKA C TOKOM. OIIbIT 1 bubmoreka IIOK
Ipcrena. B3auMoelicTBHe IPOBOIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JTabopaTopHasi paboTa «/I3yueHrie MarHUTHOTO TT0JIst 1 1 bubnmoreka IIOK
KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe

4 [elicTBYie MarHUTHOTO T10JIs HAa TIPOBO/IHUK C TOKOM. 1 1 bubnuoreka IIOK
Cuna Amnepa. JlabopaTtopHasi pabora «VccienoBanue https://m.edsoo.ru/ff0c9acO
JIeVCTBUS IOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM»

5 [elicTBrie MarHUTHOTO TOJISL HA JBHKYILYIOCS 1 bubmoreka LIOK
3apsbKeHHY!0 yactuily. Cua JlopeHiia. PaboTa cusbl https://m.edsoo.ru/ff0c9df4
JlopeHria

6 OnekrpoMarHuTHast UHAYKLUs. [T0TOK BeKTOpa 1
MarHuTHOU uHAYKIMU. D/1C uHAYKLMU. 3aKOH
3/1eKTPOMAarHUTHOW MHAYKUMY Papajes

7 JlabopaTopHasi paboTa «VcciemoBaHye siBJI€HUS 1 1 bubmoreka IIOK
3/IEKTPOMArHUTHOM UHAYKLIAW https://m.edsoo.ru/ff0cal50

8 NupykTuBHOCTL. ABNeHne caMmonHAyKuuu. D/1C 1 bubmoreka IIOK
CaMOWH/YKLMW. DHEPrysi MarHUTHOTO MOJIsI KaTyIIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIeKTPOMarHUTHOE 110J1e

9 TexHUUyecKre yCTPONCTBA U UX TIPUMeHeHUe: 1
TIOCTOSTHHBIE MarHUTHI, 3JIEKTPOMArHUThl,
3/1eKTPO/IBUraTe/b, YCKOPUTE/HU 3/1eMeHTapHbIX
YaCTull, UHAYKLMOHHAs 1eUb

10 | Ob6obuaromyii ypok «MarHuTHoe roJie. 1 Bbubsmmoreka [JOK
ONeKTpOMarHUTHasi MHAYKLIVS» https://m.edsoo.ru/ff0cab82

11 | KonTpospHast pabota o TeMe « MarHuTHOe TioJie. 1 1 bubmoreka LIOK
ONeKTpOMarHUTHasi MHAYKLIWS» https://m.edsoo.ru/ffOcad58

12 | CBobopHbIe MexaHHUeCKHe KOJiebaHusI. 1 bubmoteka LIOK

["apMoHHMueckue KoneOaHusl. Y paBHeHHe

https://m.edsoo.ru/ff0caf06




rapMOHHUYecKuX Kosiebanuii. [IpeBpareHue sHepruu

13 | JTabopaTopHasi pabota «VcciemoBaHye 3aBUCUMOCTH
riepro/ia MajibIX Kojie0aHu# rpy3a Ha HUTH OT JJTUHbI
HUTHU U MacChl rpy3a»

14 | KonebaTtenbHeiiiXoHTYp. CBOOOHBIE bubmoteka LIOK
3/IeKTPOMarHuTHBIE Koie0aHus B HleaTbHOM https://m.edsoo.ru/ff0cb820
Ko/siebaTesTbHOM KOHTYpe. AHA/IOTHSI MEXY
MeXaHHUeCKUMH U 3JIEKTPOMarHUTHBIMU KOsieOaHUsIMU

15 | ®opmysia TomcoHa. 3aKOH COXpaHeHUs1 SHepruu B bubmoteka LIOK
uzlealbHOM Kosie0aTesTbHOM KOHTYPe https://m.edsoo.ru/ff0cb9c4

16 | IIpencrapsieHue 0 3aTyXaroLIMX KOeOaHHUsX. bubnuoreka LIOK
BeIiHyK/IeHHbIe MexaHWYecKre Kosebanus. Pe3oHaHC. https://m.edsoo.ru/ff0cbb86
BbIHYX/]eHHbIe 37IeKTPOMarHUTHbIe KoeOaHuUs

17 | IlepemeHHbIIXO0K. CHHYyCOUAIBbHBIMXIepeMeHHbIN X bubmoreka LIOK
TOK. MOIIIHOCTh TIepeMEHHOI0 TOKa. AMIUTUTYJHOe U https://m.edsoo.ru/ff0cbd34
JIeMCTBYIOLlee 3HaUeHHe CUJIbl TOKA Y HaMpsDKeHUs!

18 | Tpancdopmarop. [Ipor3BoCTBO, epeaya U
noTpeb/ieHUe IeKTPUUeCKON SHepTruu

19 | YcTpoiCTBO U NpakTAUYecKoe TIpuMeHeH e bubmoteka LIOK
3/IEKTPAYECKOr0 3BOHKA, reHepaTtopa IepeMeHHOr0 https://m.edsoo.ru/ff0cc324
TOKa, TMHUM 3/IeKTporiepeiau

20 | OKoJyiIOrMUecKue pyUcKU NpU NMpoOU3BOJCTBE
3/1eKTpo3Hepruu. KynbTypa ucrnosb30BaHust
3/1IEKTPOHEPIUH B NTOBCEJHEBHOM XKU3HU

21 | MexaHuyeckue BO/IHbBI, YC/I0BUS paclpOCTpaHeHUsl. Bubmoteka LIOK
ITepuoz. CKoOpoCTb pacripoCcTpaHeHUs U JI/IMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeyHble U MPOJOJIbHbIE BOTHbI

22 | 3Byk. CkopocTs 3ByKa. ['poMKOCTS 3ByKa. BbicoTa bubnuoreka LIOK
ToHa. TeMOp 3ByKa https://m.edsoo.ru/ffOcccOc

23 | DyeKTpoMarHUTHbIe BOTHbI, UX CBOMCTBA U CKOPOCTh. bubmoreka LJOK
[ITkasna 3/1eKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0

24 | TIpyuHUMIIBI PaZMOCBS3U U Te/leBUeHus. PasButue
CpezCTB CBsi3U. Pajyosnokauus

25 | KonrponbHas pabota «KonebaHusi ¥ BOJTHBD» Bbubuoreka LIOK

https://m.edsoo.ru/ff0cc6f8

26 | IIpsiMmoivHeHOe pacnpoCTpaHeHue CBeTa B bubmoTeka [IOK




oZHOpoJHOM cpefie. ToueuyHbIl UCTOUHUK CBeTa. JIyu
CBeTa

https://m.edsoo.ru/ff0cd350

27 | OTpaxkeHue cBeTa. 3aKOHbI OTpakeHUs CBeTa. bubmioteka LIOK

ITocTpoeHue W300pa>keHUH B TIJIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
28 | Ilpenomsienne ceta. [IoTHOe BHyTpeHHee OTpakeHUe. bubmmoreka IIOK

[TpeenbHBIN XT0/1 TIOJTHOTO BHYTPEHHETO OTPayKEeHHUs https://m.edsoo.ru/ff0cd76
29 | JIaboparopHas pabota «/I3MepeHue MoKasaresis bubnmoreka IIOK

TIpesIOM/IEHUS CTeKJIa» https://m.edsoo.ru/ff0cd67a
30 | JIunzsel [TocTpoeHure uzobpakeHuii B muH3e. @opmyia bubmoreka LJOK

TOHKOM JIMH3bI. YBeJIMUeHue JIMH3bI https://m.edsoo.ru/ffOcddle
31 | JlaboparopHasi pabota «VcciefoBaHre CBOMCTB

1300pa)kKeHMH B JIMH3aX»
32 | Oucnepcus ceeta. C/I0XKHBIM cocTaB 6esioro cBeTa.

Liger. JlaboparopHasi pabota «Habmogerve

JMCIepCUu CBeTa»
33 | UnTepdepentus ceeta. [Audpakiiys cBeta. bubmoreka IIOK

JwudpakioHHas peniéTka https://m.edsoo.ru/ff0ced2?
34 | KoneeyHOoCTh CBeTOBbIX BOJIH. [lossspr3anus cBeta bubmoteka LIOK

https://m.edsoo.ru/ff0cf02e

35 | OnTuyeckue MpUOOPBI U YCTPOMCTBA U YCIOBHS UX

0e30I1aCHOr0 MPUMEHEeHHSsI
36 | ['paHuLbl TPUMEHMMOCTH KJ/1aCCUYeCKOM X1eXaHUKH. bubnmoreka LIOK

[TocTy/aThl cielaJbHOMXEe0PUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 | OTHOCUTENBLHOCTb OAHOBPEMEHHOCTH. 3aMeljieHre bubmoreka LJOK

BpeMeHU U COKpalljeH’e JIJTUHbI https://m.edsoo.ru/ffOcfa4?2
38 | OHeprusi U UMNYJIbC PeJIITUBUCTCKON XacTUL[bl. CBsI3b bubnmoreka LJOK

MacChl C 3HepryueiiX UMIMy/aAbCOM. DHepPrusi MOKosi https://m.edsoo.ru/ff0cfc68
39 | KonTtponbHast pabota «OnTuka. OCHOBHI CIielidaabHOM Bbubuoreka LIOK

TEeOPUU OTHOCUTEIbHOCTH» https://m.edsoo.ru/ffOcf6f0
40 | ®otonbl. Dopmysna [11aHka. DHeprus ¥ UMITYJIbC bubmoTeka LIOK

¢dotoHa https://m.edsoo.ru/ffOcfel6
41 | OtkpbiTHe U ucciegoBanue hoTtosddexra. OnbITH A. Bbubsmoreka IJOK

. CtoneroBa https://m.edsoo.ru/ffOcffc4
42 | 3akoHbl poTo3(dekTa. YpaBHeHre DUHILITeNHA [1/1s1 bubmoteka LIOK

doroaddekra. «KpacHasi rpanuLia» hotosddekxTa https://m.edsoo.ru/ff0d015e
43 | JaBnenue cBeta. Onbitel [1. H. JlebeneBa. bubmoteka LIOK




XHMHUUeCKOe IeNCTBHEe CBeTa

https://m.edsoo.ru/ff0d04a6

44 | TexHu4ecKre yCTPOMCTBA U TTPAKTUUYECKOe
npuMeHeHue: GOTO3/1eMeHT, (POTOAATUMK, COTHEUHAast
Oarapesi, CBeTO/IUO/
45 | Pewenue 3aiau 1o teme «3>JiIeMeHTbI KBAHTOBOU bubmoteka LIOK
OTITHUKI» https://m.edsoo.ru/ff0d0302
46 | Mopenb atroma TomcoHa. OnieiThl Pe3epdopza no bubnmoreka IIOK
paccesiHUIO o-yacTull. [11aHeTapHasi MOZie/ib aToMa https://m.edsoo.ru/ff0d091a
47 | Iocrynatsl bopa bubnuoreka LIOK
https://m.edsoo.ru/ff0d0afa
48 | N3nyuenue u norsoieHre (OTOHOB TP Mepexo/ie bubmoreka LJOK
aToMa C OJHOr'O YPOBHSI 3Hepruu Ha Apyrou. Buzbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
49 | BosHoBBIe cBoiicTBa yactull. BosHel fe bpoiins. bubmoreka IIOK
KopmnyckynsipHo-BoHOBOM Xiyanmu3m. CrIOHTaHHOe U https://m.edsoo.ru/ff0d0ca8
BBIHY)KIEHHOE U3/TyUYeHue
50 | OTkpeITHe paguoakTuBHOCTH. OnbIThI Pe3epdopaa o bubmioreka LIOK
orpeieJIeHUI0 COCTaBa PaJJMOAKTUBHOTO H3/TyueHust https://m.edsoo.ru/ff0d0fd2
51 | CgoiicTBa anbda-, 6eTa-, raMMa-u3nyueHus. BivsiHue
Pa/IM0AKTUBHOCTH Ha >KHMBbIE OPraHU3MbI
52 | OTKpbITHe MPOTOHA U HelTpoHa. M30Tormbl. Anbda- Bbubmmoreka IJOK
pacraj. DeKTPOHHbIN X MTO3UTPOHHKIN XeTa-pacra,. https://m.edsoo.ru/ff0d1162
['amMma-u3nyyeHue
53 | DHeprus CBSI3U HYKJIOHOB B sifipe. fliepHble peakijuu. bubmiorteka LJOK
S nepubiiieaktop. [Ipo6iembl, epCreKTHBH, https://m.edsoo.ru/ff0d1356
9K0JIOTUeCKHe aCIeKThl siIePHOM ¥HepreTUKU
54 | OnemeHTapHble YacTULbl. OTKpPBLITHE TTO3UTPOHA. bubmoteka LIOK
MeTo/bl HaOJIIOIeHHUSI U PeTUCTPALUM 37IeMeHTapHBIX https://m.edsoo.ru/ff0d0e38
yactut]. Kpyrbiii cton «®yHiaMeHTaIbHbIE
B3auMOlelCTBUs. EAUHCTBO (pu3ruecKol XapTUHbI
MUpa»
55 | Bup 3Be3aHoro Heba. Co3Be3us, ipKue 3BE3/bI,
TIJIAHeTHI, X BUIMMOe JiBiKeHre. Co/THeuHasi ccteMa
56 | ConHue. ComHeyHast akTUBHOCTb. VICTOUHUK SHEPTrUn
CousHIla ¥ 3BE3]
57 | 3Be3/ibl, X OCHOBHbIE XapaKTePUCTHUKHU. 3BE3/Ibl




IJIaBHOW XIOC/IeIoBaTe/IbHOCTU. BHyTpeHHee cTpoeHUe
3Bé371. CoBpeMeHHbIe Mpe/ICTaB/IeHuUs O
TIPOMCXOXKeHNH M 3BosroLmu CosHIa U 3BE3]

58 | MneunsiiXlytb — Haiiia ["anakTuka. [TonoxxeHue u 1
nBwxenve CosHia B ["anakTtuke. ['anaktvku. YepHble
JbIPBI B 1Jpax raJakTHK

59 | Bcenennasi. Pa3beranue ramaktuk. Teopust Bosbioro 1
B3pbIBa. Pe/IMKTOBOE M3nyueHre. MeTarajakTUKa

60 | HepemeHHble po6JieMbl aCTPOHOMUM 1

61 | KontponbHasi paboTta «37eMeHTbl aCTPOHOMUH U 1
acTpohU3UKN»

62 | Ob6o0matoimii ypok. Poss pr3vky 1 acTpoHOMIY B 1
5KOHOMHYECKOW, TEXHOIOTMUeCKOU, COLIUAaIbHOU U
3TUYECKOH cepax AesTeNbHOCTH UeroBeka

63 | O6o6iaromumii ypok. Posib 1 MecTo GpU3HKU 1 1
aCTPOHOMHY B COBPEMEHHOW HayYHOU KapTHUHe Mupa

64 | O6o61aromuii ypok. Posib hr3nueckou Teopun B 1
(hopmMupoBaHUH TIpe/iCTaBIeHU 0 PU3nUecKoi
KapTUHe MUpa

65 | O6oOiaroluMil ypoK. MecTo hu3nuecKor KapTUHBI 1
MUpa B 0011[eM psily COBDeMeHHBIX eCTeCTBeHHO-

HayUHbIX Pe/iCTaB/I€HUM O IPUPOJie

66 | PesepBHbll ypoK. MaruutHoe nose. 1
OneKTpOMarHuTHasi MUHAYKLYS

67 | PesepsHbIl ypok. Ontuka. OCHOBBI ClieliiabHON 1
TeOpUU OTHOCUTETbHOCTHU

68 | PesepBHblii ypok. KBaHTOBas (pri3vka. DneMeHThI 1 bubmoteka LIOK
aCTPOHOMHUH Y aCTPOPU3UKHU https://m.edsoo.ru/ff0d1784
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METOAUYECKHUE MATEPHAJIBI JIUVISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



CrapToBas guarHoctuuecKkas pabota no ¢pusmuke gna yyawmxca 10-x Knaccos

CNEUNDPUKALMNA
1. HasHayeHue paboTbl. PaboTa npegHasHayvyeHa ANnA OLUEHKN MHAMBUAYAbHbIX 4OCTUMXKEHUIN No npeameTy «PrU3nKa» y4eHUKOB, 3aBEPLUMBLUNX 0ByYeHUe Ha YPOBHE OC
HOBHOro 0bulero obpasoBaHuMA (6a30BbI YPOBEHb U3yYeHMA NpeameTa).

2. Ycnosus nposeaeHuaA paboTbl, BKAKOYAA AONOAHUTENbHbIE MaTepuanbl M obopyaosaHue. Mpu BbINOAHEHUM
MOHMWTOPUHIOBOW PaboTbl UCMO/Ib3YIOTCA HEMPOrPaMMUPYEMbIE KaibKyIATOPbI (Ha KaXkaoro yueHunka). Bce Heobxoammble cripaBoyHble AaHHbIe NPUBEAEHbI B TEKCTE B
apuaHTa.

3. Bpems BbinosHeHMA paboTbl. Ha BbINOAHEHWE BCeW AnarHocTUYeckon paboTbl oTBoaUTCA 45 MUHYT.
4. CTpyKTypa AMarHocTMyeckon paboTbl.
BapuaHT gmarHoctnyeckoit paboTbl COCTOUT M3 Tpex YacTei:

yacTb A cogepuT 10 3agaHuni ¢ BbIGOPOM 0TBETa; YacTb B coaepKMT 2 3aaHMA € pa3BepHyTbIM 0TBETOM; YacTb C coaepkuT 1 3afaHune ¢ pa3BepHyTbIM OTBETOM.
[dunarHoctmnyeckas pabota paspaboTtaHa B cooTBeTcTBUM € TpeboBaHMAMM PTOC ocHOBHOro obuiero obpasoBaHus

K npeaMeTHbIM pe3ynbTaTtam no usmnke. MakcumanbHblii 6ann 3a paboty — 18. Kputepun oueHkm B 6annax: —«2» —o10 80 6; —«3» — 016 80 9; — «4» — 071 10 po 13;
—«5»—o0T1 14 po 18.

KOOMDHEATOP
Mt zagaMKA | IneMEHTH COQERMAHNKA, NPOBEPAEMEIE JaRaHHEM Ypoeeue cnoxuoctd | Konwwecteo Gannos
Al 3HaHue CCHOBHBN HOPMYN MEXaHHEH Bazoewn (B) 1
A2 3HaHWe BHOOE TENACNSpEnaYH B 1
A% JHamme rpadueckoro NnpegcTaeneqHa dasoesix nepexogos | B 1
Ad OGwACHEHHE INSKTDMYECKOMND ABNEHHA MNossiwexsem (M) 2
AS 3nanwe thopMyn QNA pacyeTa ofMyero ConpoTHENEHMA B 1
Al 3HaHWe NOHATHA €CONPOTHENEHHE: M dopMynsl gnr pacse- | B 1
Ta CONPOTHENEHHA NPOBOOHHEA
AT OnpegensHMe BHEa OBHMEHHA NO rpatMKy, 3HaHKe gopmyn | B 1
HE PACHET HHMHEMATHYECHHY BENHUHEH
AR 3HaHHE NOHATHR ENOTEHUMANBHAR SHEDMHAS B 1
Al 3nanme zakoHoe Hesorosa B 1
Al0 YmeHwe onpefenAThE BTOPOA NPOAYKT B ALEPHOM PEaKLHH B 1
B1 Moxsmue KN, dopryns peboms Toka M konMwecTsa Tennoms | 0 2
B2 Bropo# zakon Helotona, pacuerHar dropmyna nepemewesma | 1 2
Cc1 3aKoH COXpaHEHHA IHEDTHH Bricosmi (B) 3




BAPUAHT 1 3A0AHNI NO ®U3UKE A/1A YYALLMXCA 10-X K/TACCOB

YacTtb A

m Kk HIMeHHTCR MMIMYALE TEAR, 8CAM BM0 CHEPOCTE B2 mmnTE & 3 paza?

1. ¥eenwumutcr & 3 paza.
2. Ymeupwnrca B 3 paza.

3. ¥eenwuwrca B 9 paa.
4. He uamenutca.

Oreer:

Ezl HoHEes1Ma Boasmamn B
A, MugkocTax. B. lazax.

Mpaewnsxbiv (e AEaaeTcaloTcs) yTEepsaeHHe]n)

2. Tansxo B. 3. Aub

1. Toneso A 4. Hu A, im B

Oreer:

EI Ha prcyrine naohpases rpadus JAEHCHMOCTH TEMNEPATYDGI § BOSLN 0T BREMEHH NPH S8 HAMPEEAHWH W No-
CRERYHILEM OxNamaeHRH. [EPEOHAIANLHO BOKE KANOMMARCE B WK OKOM COCTORHMN. Kasoh yuarTok rpadeea

COOTBETCTEYET NPOUSCCY HOHASHCALMA BOfsi?

LT o
B E F
o u -
T, aaawn
1. BC. 2 CO. 3. DE. 4. EF.
Oreer:

EI M rpay TABHCHMOCTH NPOEKLME CHOPOCTH OT BREMEHNH

EI Metannvuecksid wapik 1¢ 3apagom +hy, 3aHpENReHHbIA HA HIONHPYRHUESR pyise,
NPHEOAAT NOCUEPENHD B CONPHKOCHOBEHHE © QEYMA TAKHMH HE HEJAPMHEHHBIMH
wapnkamd 2 @ 3, pACHONGHEHHBIME HE HIOARPYIOWKE nogcTaexax. Kawol sapag
B Pe3yALTATE GCTAHETCA HE WapHiee 17

1.0. i.2q
2. (3g)/2 4. 6g.

P

2

of

3

E Yemy pasHo obuee CONPOTHENEHWE YUSCTHE LENH, H30GDameHHOM Ha pHcyHRaT

1. 10 O,
2 50m.
3.3 0m.
4. 1,5 0m,

Oreer:

20m 4 Om
20m 4 0m

E [nuHa nepeoro MpOBOAHHKE B A& pass Sonswe, yem BToporo. Hax cooTHOEATCA CONPOTHENEHKA 3THE NPG-

BOAHHKOBT

1. ConpoTHanesue nepeoro npoeogHusa Bonblwe, weMm BTOporo.
2, ConpoTHeneHKe BTOPOrC NposogHika Donswe, yem nepeoro.
3. ConpoTvENEHMA OMHAKOBEL

4. OreeT HeopHOIHANHBIR.

Oreer:

v, aeich
ONEENENMTE SHEIEHINE MPOSHIEH YCHODEHEA TERA o i

1. 2w/,
2 2 wmich
30,5 m/c%
4. -0,5 m/ct.

Oreer:

S o= b e

EI Ha prcyrse HaobpaseH MaTeMansiecksis MBATHHIC B wakoi

TOWKE MOTEHYHANLHAS 3HeDrHA MasTHHKS MAKCHManEHAT

1. A

2B

1B

4. Bo eoex ToUKaxX NOTEHLYHANLHAR IHEDIHA
ogHHaKoaa.

Oreer:




E Cinbi, BOIHHKAKILHE B DeIYALTATE BRIAMMORERC TERA TEA, HMEKT:

1. Paznymo npHpogy M HE MOFYT YPEEHOBECHTE APYT APYTa.

2. OaMHAEKCRYIO NDHMPOAY M HE MOrYT YDAEHOBECHTE OPYT APYTa.

3. Paanyso npHpogy W MOryT YPEEHOBECHTE GPYT LpYTa.

4. MmesoT opusakosyio NpHpORY H MOTYT YPaBHOBECHTE APYT APYTA.

Oreer:

YiamHTe BTOROH NpOAYKT ALepHod PEakiiMM ’IH + ’IH = :He +7
1. MpoTon. 2. HedTpoH. 3. AnexTpoH. 4. Anwtha-vacTHya.

Orreer:

Yaers B w C

Kunaminsrmk mowgsoctess 700 Br 3a 5 muH warpesaer 1 wr poge wa #0 °C. Haigwre KM kenaminsssesa.
Yoenssan renaoemMocTe Bogel 4200 D fur °C.

Oreer:

MNepsoHauansho NOKOHBLMIRCA MPY3 MAcCoR 2 KN OBHWMEIOT BBERX, NPH 3TOM PABHOLERCTEYIOWAN BOEX CHA
AEACTEYHHIHA HA MY 3 HENPABAEHA BERTHRANLHD BEepy ¥ pagHa 26H. Onpegenyre BoiCoTy, B ROTORYH Nog-
HHMETCA rpy3 wepes 2 ¢

Oreer:

@ Ha HesacoMol BEPTHRANLHD 3AKPENNEHHON NPYHEHE NPHKPENSH WaPHK, COBEPILaOUIHA Konehamn. Aw-
nAHTYRA komefaHHi CoCTABNAET § CM, CHOPOCTE NPOXOHEEHHA NOACHEHHA pasnoBecHn — 0,6 M /e, mecTHOCTE
npysodHie — 18 H/m. HalnuTe Maccy wapdia.

Orreer:




BBoaHass koHTpoJbHas padora no ¢pusuke B 11 kiacce. Bapuanr 1

Al. Teno OpomieHo BepTukaibHO BBepX. Uepes 0,5 ¢ mociie 6pocka ero ckopocTh paBHa 20 m/c. KakoBa HadanbHasi CKOPOCTh Teja?
CompoTuBlieHHEM BO3AyXa MPEeHEOPEYb.

1) 15 wm/c; 2) 20,5 m/c; 3) 25 wm/c; 4) 30 m/c.
A2. Manbuunk kaTaercs Ha caHkax. CpaBHHUTE CHITy IEMCTBHS CaHOK Ha 3emitto Fi ¢ clitoi aeiicTBus 3eMiid Ha caHku F.
1)F1 <F,; 2) F.>F,; 3) Fi>>Fy; 4) Fi=F.

A3. Ha pucyHke npeacraBieH rpaduk 3aBUCUMOCTH CUJIbI YIIPYTOCTH MPYKUHBL ~ OT

BEJIMYMHBI ee fAeopmaiuu. JKecTKOCTh 3TOi MPYyKUHBI paBHA Fyap, HA o
20T~
1)10 H/wm; 2)20H/M: ; /
3)100H/m; 4)0,01H/m. 00—
N B B B
0,050,1 0,1502 Ax, M

A4. CkopocTh Tea Ipy NPSIMOIUHEHHOM paBHOYCKOPEHHOM JIBM)KCHUH YBENINUYUiIach B 3 pasa 3a 3¢ u ctana 9m/c. YckopeHue Tena

PaBHO
1) 1m/c% 2)2m/c%; 3)3m/c’;,  4) 1,5m/c

AS5. [1ama ¢ cbIHOM KaTarTCsl C TOPKH Ha JIETKUX caHKaxX. OTHOILIEHHE UMITYJIbCa Malbl K UMITYJIbCY ChIHA paBHO 1,5. UeMy paBHO
OTHOILIEHUE CKOPOCTEN UX CAaHOK, ECJIM OTHOILIEHUE MACCHI ITaIbl K Macce ChlHA PaBHO 37

1) 0,5; 2) 2.5; 3) 4,5; 4y 5.

A6. KaKYIO MOIODHOCTD PA3BUBACT ABUTATCJIb TIOABCMHOI'O MCXaHHU3Ma KpaHa, €CJIM OH PABHOMCPHO ITOAHHUMACT IINIUTY Maccoit 600 kr

Ha BeICOTY 4 M 3a 3 ¢?
1)72000BT;  2)8000Bt;  3)7200BT;  4)800BT.



A7. Ilocne ynapa KITIONMIKOHN I1aiiba cTajia CKOJIb3UTh BBEPX 10 JICJITHON TOPKE U y €€ BEPIMHBI IMeNIa CKOPOCTh 5 M/c. BricoTa ropku
10 m. Ecnu Tpenue maiilsl 0 e npeHeOpekuMo Majo, TO MOCTE yaapa CKOPOCTh MIaiiObl paBHSIACH
1) 7,5 wm/c; 2) 15 wm/c; 3) 12,5 m/c; 4) 10 m/c.

AS8. Tlpu HeU3MEHHOM KOHIEHTPAIIMHU YacTUIl a0COJIIOTHAs TeMIIepaTypa HEOHa yBeNnn4miIach B 4 pa3a. JlaBieHue rasa npu 3Tom
1) yBenuuusnocs B 4 pasa; 2) yBEJIMUMIIOCH B 2 pa3a;
3)yMeHbIIUIOCH B 4 pa3a;  4) He U3MEHWIIACH.

A9. Ha pucyHke moka3aHbl Tpad)UKu 9€THIPEX MPOIECCOB M3MEHEHUS COCTOSIHHS TIOCTOSIHHON MAacCChl HIeaTbHOTO Ta3a. M30XopHbIM
HarpeBaHUEM SIBJISIETCS TPOLIECC

Da; 2)6; 3)B, 4)r. ot
Z
[/
o
S e
0 v

A10. Moaynb cuiibl B3aUMOAEHCTBUS MEXKY ABYMS HETIOJIBH>KHBIMU TOUEUHBIMU 3apsKEHHBIMU TeJlaMU paBeH F. UeMy cTaHer
PaBEH MOJIyJIb 3TOW CHJIBL, €CJIM YBEJIWYUTH 3apsii OJHOrO Tea B 3 pas3a, a BTOporo — B 2 paza?

1)SF; 2)F/5; 3) 6F; 4)F/6.

-
Al1.Kak HampaBiieHa KyJOHOBCKas cuia I, meificTByIoIas Ha MOI0KHUTENbHBIA TOUYCUHBIH 3apsil, TOMEIICHHBINA B IICHTP

KBaJIpata, B BEpIIMHAX KOTOPOT0 HAXOAATCS 3apsasl: +q, +q, —q, —q (CM. pUCYHOK)?

+q e e +q
° +q



A12. KakoBa sHeprus 3JeKTpUUECKOT0 MOl KOHJIEHCATopa 31EKTPOeMKOCThI0 20 MKD nipu Hanpsixenun 10 B?
1) 200 [Tx. 2) 100 [Tx. 3) 1000 Tx. 4) 2 « 10 k. 5) 10 [Ix. 6) 107 JTxk.

A13. Ha tenexxky maccoit 100Kr, JBHKYIIYIOCS paBHOMEPHO MO IUIaJIKOW TOPU30HTAIBHON MOBEPXHOCTH CO CKOPOCThIO 3M/C,
BEPTUKAJIBHO NaaeT rpy3 maccoi SOkr. C Kakoi CKOPOCTbIO OyAET JBUTaThCA TENEKKA, ECIIM I'PY3 C HEE HE COCKAJIb3bIBAET?

Al4.Ta3 maccoii 16r npu tremneparype 112°C u naBinennu 1MIla 3anumaer o6beM 1,611, OnpezenuTe, Kako 9TO ras.



KoHnTtpoubHas padora no ¢pusuke 3a 1 moayroaue 10 kiaacc.

YpoBenb A
1. Kakoe Teno u3 nepevyrciieHHbIX HIKE, OCTABIISIET BUAUMYIO TPACKTOPHUIO?
1) Kamensp, naparomuii B ropax 2) Msi4 BO BpeMs UTPbl

3) JIbDKHUK, MPOKJIAABIBAIOIINN HOBYIO TPacCy

4) JlerkoaTJieT, COBEPIIAIOINI IPHLKOK B BHICOTY

. Bo Bpems nmogbemMa B ropy CKOpOCTh BEJIOCUIIEIUCTA, TBUTAIOIIETOCS MPSIMOJIMHENHO 1 paBHOYCKOPEHHO, U3MEHHIIACh 32 8 ¢ OT 5 M/C 10
3 m/c. IIpu 5TOM yCKOpeHHE BEIOCHIIEqUCTa ObLI10 paBHo: 1) -0,25 m/c? 2) 0,25 m/c*  3)-0,9m/c>  4)0,9 m/c?

. Ha pucynke npezacrapiieH rpaduk 3aBHCUMOCTH IPOSKIIMH CKOPOCTH Telia OT BpeMeHu. Kakoil myTh 0.
MPOIIIO TEJIO 32 UHTEPBaJI BpeMEHHU OT 2 110 § ¢?
1)32wm 2)20m 3) 16 m 4)8wm

. Touka ABMKETCS C MOCTOSHHOM IO MOZYJIFO CKOPOCTBIO 10 OKPYXHOCTH paguyca R. Kak n3MeHUTCSA HEHTPOCTPEMUTEIILHOE YCKOPEHUE
TOYKH, €CJIM €€ CKOPOCTh YBEIIMYUTH BJIBOE, a PAJIUYC OKPYKHOCTU BJIBO€ YMEHBIITUTH?

1) ymeHbIuTCS B 2 pasza 2) yBeauunTcs B 4 paza 3) yBenuuuTcs B 2 pasa
4) yBenuuutcs B 8 pas

. Kakoe yckopenue nmpuooperaer Teno Maccoil 5 xr nop aeiicteueM cuisl 20 H? 1) 0,25 m/c?2) 4 m/c? 3)2,5m/c? 4)
50 m/c?

. UenoBek Be3 ABYX OJMHAKOBBIX JIETEH Ha CaHKAX MO TOPU30HTAILHON AOpore. 3aTeM ¢ CAaHOK BCTaJl OJUH PEOCHOK, HO YEIOBEK MPOA0IKAI
JBIYKEHHUE C TOM K€ MOCTOSHHOM CKOPOCThI0. Kak M3MeHunach cuia TpeHus pu 3ToM?

1) He U3MEeHMTaCh 2) yBenu4miiach B 2 pasza
3) ymenbimiach B 2 pa3a 4) ysenuumiach Ha 50%
. Tenmo maccoi 2 Kr IBHKETCS co cKopocThio 3 M/c. KakoB ummynbc tena? 1) 5 xr-m/c 2) 6xr-m/c 3) 1 kr-m/c
4) 18 kr-m/c
. XokkeiHas maiba maccoi 160 T eTuT co ckopocThio 36 km/4. KakoBa ee kuHeTHUECKast YJHEPTHUs?
1) 1,6 JIx, 2) 104 [Ix, 3) 0,8 Ix, 4) 8 Ix

9. Iud¢ysus B TBEpIBIX TeNaX MPOUCXOAUT MEUIEHHEE, YEM B razax, Tak Kak
1) Monekybl TBEPJOTO TENA TSAXKEIIEE, YEM MOJIEKYJIbI rasa

2) MOJIeKyJIbl TBEPAOTO Tea OoJblIe, YEM MOJIEKYJIbI I'a3a,

3) MOJIEKYJIbI TBEPAOTO TeJa MEHEE MOJABUKHBI, YeM MOJICKYJIbI T'a3a

4) MoJeKyJIbl TBEPIOTO Tela B3aUMOJICHCTBYIOT ciaalee, 4eM MOJIEKYJIbl Ta3a



Yposens B
10. TlocraBbTe B COOTBETCTBHE (PU3UUECKYIO BETHUNHY U equHHIly ee n3mepeHnst B CU. K ka0l O3UIIUH TepBOTO CTONIONA MOI0EpHUTE
COOTBETCTBYIOILIYIO MO3MLIKIO BTOPOrO CTOJIONA U 3aIMIIUTE B TAOIHILY.

dusnueckas BeITMYnHA Enuauia BenauHbl
A) CKOpOCTB 1) m/c?
b) nyTts 2) Kr-M/c
B) umnynsc 3)H
I') yckopenue 4) m/c
S)m
Yposens C

11.  ABTOMOOWMIb Maccoi 2 T ABMKETCS MO BBITYKJIIOMY MOCTY, HIMEIOIIeMy paanyc KpuBu3HbI 200 M, co ckopocThio 36 km/4. Haiinure
CHIIy HOPMAJILHOTO JIaBJICHUS B BEPXHEH TOUKE TPACKTOPHUH.

KonTposbnasi pabora no ¢pusuke 3a 1 moayroaue 11 kaacc.

Bapmnanr 1
1. latp ompezeneHue ciaeayOIIUM MOHATHSAM: JIEKTPOMarHUTHAS UHAYKINS, HHIYKTHBHOCTh, MArHUTHBIHN ITOTOK

2. HapucyiiTe MaTeMaTH4eCKUil MasATHHK C TEJIOM: B TIOJOKEHUH PABHOBECHS, B OTKJIOHEHHOM OT PABHOBECHS MOJIOKEHUH Ha yroi o =45°. TIoKaKKuTe Ha PUCYHKE
KaKue NeHCTBYIOT CHIIBI Ha TeJlla Ml HUTH B 000WX CIyJasX.

3. B nenoasmwkuoM nudre Bucut matematndeckuii Mastauk ¢ I'1=1 ¢. C kakum yckopenuewm amxercs madr, ecnm T,=1,1¢ ?

4. UanyKTUBHOCTSD 2 ,26% 10" °T'H 1 aKTHBHOE COTIPOTHBIICHHE BKIIFOUEHBI TApaJUIENBbHO B IIETIb IepeMeHHOoro Toka yactoroi 50 I'u. HaiiuTe Benu4nHy CONpOTHBIICHUS,

€CJIM U3BECTHO, YTO CIABUT (Pa3 MKy HaNpsHKEHUEM U TOKoM 60°.

5. Tparcdopmarop, comepxammii B mepBudHoi 00MoTKe 800 BUTKOB, oBhImaeT Hanpsokenue ¢ 220 no 660 B. Onpenenuts ko3 duiineHT TpanchopMaiiy 1 9uciio
BHUTKOB BO BTOPUYHON OOMOTKE.

6. AHTeHHa 00JITaCTHOTO TEJIEIEHTPAa HAXOAUThCS Ha BeIcCOTe SOM. Kakoit BEICOTHI MOJDKHA OBITH MauTa MPUEMHON aHTEHHBI B IIOCEIKE, YIAJICHHOM OT 00JIACTHOTO
TenerneHTpa Ha 60xm?

7. OnumunTe, Kak Bbl TOHUMAETe 3aKOH MTOJIHOTO BHYTPEHHETO OTpaKeHUs. 3anumuTe (GopMyITHMpPOBKY U CAETaiTe YepTexX.

8. IlocTpoliTe n300paxeHne, eciiu JaHa COOMparolias JINH3a U B KAUeCTBE MPEAMETa BhICTYIIaeT TOYSUHbIM NCTOYHUK, KOTOPBIH HaXOUThCS HA TJIABHOW ONTUYECKON
OCH, JaJbIlle, 9YeM TJIaBHBINA (HOKYC.



IIpomeskyTOUHAst aTTecTalus MO0 PU3UKeE
10 kiace

Hucmpykyusa no evinonnenuto paoomeol
s evinonnenuss konmponvhou pabomvl no usuxe omeooumcs 45 munym. Ilpu evivucienusx pazpeuiaemcs UCHOIb308ANMb HENpOcPAMMUDYEMbILL
KANbKYIAmop.

K kaosicoomy 3aoanuro No 1-5, 10 0aémcs uemvipe sapuanma omeema, uz KOmopvlx mojabko 00UH NPAGUTLHBIIL.

B 3adanusax Ne 7-9, 11 omeemom aensiemcs yenoe yucio (unu opody), Komopoe ciedyem 3anucams 6 O1anHK omeema, eOUHUYbl USMEPEHUsI NUCAND He HYIHCHO.
Omeemom k 3a0anusm Ne 6, 12, 13 agnaemcs nociedo8amenbHOCms yugp, Komopyo ciedyem 3anucamy 6 O1aHK 6e3 npobenos, 3animvix u Opyeux pazoenumenbHulx
CUMBOTI08.

Omesem k 3a0anusm No 14-15 exniouaem 6 cebsi noOpodHoe onucanue 6ce2o Xo0a GblNOJHEHUS. 3A0AHUSL.

Cosemyem @ulnonsAmMy 3a0anUs 8 MOM NOpPAOKe, 8 KOMOPOM OHU OaHbl. [l IKOHOMUU BpeMEHU NPonycKaiime 3a0anue, Komopoe He y0aémcs blNoIHUMb Cpasy, u
nepexooume k creoytouemy. Ecau nocne evinonmenus eceu pabomsi y Bac ocmanemcs epems, Boi cmodceme 8epuymscs K npONYueHHbIM 3a0AHUAM.

Kenaem ycnexoe!

Huoice npugedenvl cnpagounvie mamepuaisl, KOMopvle MO2Yym HOHA00Oumvcs Bam npu évinoanenuu pabomoi.

16. IlpucTaBKH 1A 06Pa30BAHMA HECATHYHBIX KPATHBIX EfEE
JecATHYHDbIC MPUCTABKHRonLEBIX eWHHMI

Teeparle Tena
Kparanie Honbabie
Vioensuas Temneparypa |¥YzaenbHas Tennora
npUCTaBKa ofo3HaueHNe MHOXHATENAb NIPpUCTaBKa o0o3HaYeHHE | MHOMHTEH Be[.[lec’i‘BO TEI'IJIOBMKOCTB, ILJIABJIEHUA IIaBJIEHHA

axea 9 1018 oo N 10-18 kIx/(kr+ K) °C kX /Kr
nera I 1018 tdemTo b 10715 AnroMuHUHR 0,89 660 380
Tepa T 1012 ITHKO o 10712 Jlen 2,1 0 334
rura r 109 HAHO H 1079 Mezs 0,38 1083 214
Mmera M 108 MHKDO MK 1076 Onoso 0,23 232 59
KHJIO K 103 MELJLITH M 103 CeuHel 0,13 327 23
reKTo r 102 caHTH c 1072 Cepebpo 0,23 961 87 [zl
nexa na 10! aenm I 107! Cranb 0,46 1400 82 X%

duznyeckue NOCTOSTHHLIE

Vckopenue cBo6oaHOTrO najeHus Ha 3emie g=10m/c?
['paBuTanmonnas nocrosanas G=6,710-11 H-m*/xr?
YuuBepcanbHas ra3oBas nocrosiuaas R=8,31 J[x/(momns K)



Kos¢pduumenrt nponopuronansHocty B 3akone Kymnona k=9-10° H-m*/Kor?

Monyns 3apsiia snekrpona € = 1,6:10" Kn
Hugkoctn

VaenoHasa Temmeparypa YaenbHas Tenaora
BemecTtso TEIJIOEMKOCTh, = napoo6GpasoBanual,
kJx/(kr - K) xunenus, °C M5 /Kr
Bona 4,19 100 2,3
PryTh 0,14 357 0,29
Cnupr 2,4 78 0,85

! ITpu HOpMAaJLHOM NaBIeHNH.
IMcuxpomerpudeckast TadauIf

Hokasanns | Pa3HOCTB MOKAa3aHUI CYyXOT0 U BIIAYKHOTO TEPMOMETPOB

CyXO0ro

TEPMOMETpaA

0 1 2 3 4 5 6 7 8

10 100 | 88 | 76 | 65 | 54 | 44 | 34 | 24 | 14
11 100 | 88 | 77 | 66 | 56 | 46 | 36 | 26 | 17
12 100 | 89 | 78 | 68 | 57 | 48 | 38 | 29 | 20
13 100 | 89 | 79 | 69 | 59 | 49 | 40 | 31 | 23
14 100 | 90 | 79 | 70 | 60 | 51 | 42 | 33 | 25
15 100 | 90 | 80 | 71 | 61 | 52 | 44 | 36 | 27
16 100 | 90 | 81 | 71 | 62 | 54 | 45 | 37 | 30
17 100 | 90 | 81 | 72 | 64 | 55 | 47 | 39 | 32
18 100 | 91 | 82 | 73 | 64 | 56 | 48 | 41 | 34
19 100 | 91 | 82 | 74 | 65 | 58 | 50 | 43 | 35
20 100 | 91 | 83 | 74 | 66 | 59 | 51 | 44 | 37
21 100 | 91 | 83 | 75 | 67 | 60 | 52 | 46 | 39
22 100 | 92 | 83 | 76 | 68 | 61 | 54 | 47 | 40
23 100 | 92 | 84 | 76 | 69 | 61 | 55 | 48 | 42
24 100 | 92 | 84 | 77 | 69 | 62 | 56 | 49 | 43
25 100 | 92 | 84 | 77 | 70 | 63 | 57 | 50 | 44

1. ABTOMOOWIIB ABMXKETCA MO psAMOii ynuiie. Ha rpaduke npeacraBieHa 3aBUCHMOCTb CKOPOCTH
aBTOMOOWJIA OT BpeMeHU. B kakoMm HHTepBajie BpeMEHN MaKCHUMaJIeH MOYJIb YCKOPEHHUS?
1) AB




2) BC
3)CD
4)DE
5) EF

2. TloabEMHBIN KpaH MOJHUMAET I'Py3 € TOCTOSIHHBIM yCKOpeHueM. Ha rpy3 co ctopoHsl Tpoca aeiictByer cuna, pasHas 7500 H. Cuita, aeiicTByronias Ha
TPOC CO CTOPOHBI IPy3a...

1) paBua 7500 H u HanpaBiieHa BHHU3

2) 6onbiie 7500 H n HanpaBnieHa BBepX

3) menbmre 7500 H u HanpaBneHna BHU3

4) pasna 7500 H 1 nHanpaBneHa BBEpx

3. Ha ckoIbKO pacTSHETCS npyKuHa xkecTkocThio 10* H/M nox meticteuem cuibt 3000 H?
1)3m 2)3cm 3)30 c™m 4)3 MM =

4. Ilaps! ABMXKYTCS C UMITYJIbCAMHU, TTIOKa3aHHBIMHA Ha pUcyHKe. Kak OyJeT HampaBlieH UMITYJIbC IIapOB MOCIE HEYIPYToro
CTOJIKHOBEHUS ?

1)1 2)— 3) A 4) ¢ A

T3

5. Jns pa3pyiieHus: nperpajibl 4acTo UCIIONBb3YIOT MACCUBHBIN Iap, pacKauyuBaeMbli Ha CTpesie MOAbEMHOIO KpaHa (CM.
pucyHok). Kakune mpeoOpa3zoBaHus SHEPTHH MPOUCXO AT IIPH MEPEMEIISHUH I1apa U3 MOJ0KEeHUsI A B mojiokeHne b?

1) BHyTpeHHSs SJHEPTHs [1apa MPeodpazyeTcs B €r0 KHHETUYECKYIO SHEPTUIO

2) noTeHUUaNbHAas SHEPTUs 11apa MOJTHOCTHIO IPeoOpazyeTcsl B €r0 BHYTPEHHIOIO SHEPTHUIO

3) KuHETUYeCcKas SHEPTus apa mpeodpa3yercs B ero NOTEHIIUAIBHYIO YHEPTHIO

4) moTeHUMaIbHAS HEPTHUSA Iapa Ipeodpa3yeTcsi B er0 KHHETUYECKYIO SHEPTUIO

6. [1noxo HakayaHHBIN M4, TIOJIEKAB Ha COJIHIIE, «pa3ayJicsa» Tak, Kak OyATo ero noakadanu. Beibepure Bce yTBEpKI€HUS, KOTOPbIE BEPHO
XapaKTepU3yIOT MPOLEeCcC, TPOUCXOISIIINI ¢ BO3yXOM B Ms4€, M 3aMUIINTE HOMEpa BHIOPAHHBIX YTBEPKICHUH.



Bo3nyx B Ms4e paciupsiercs.
Bo3nyx B Msiue coxumaeTcsl.

1.
2.
4 -
3. TemmepaTypa BO3/1yXxa B MsiU€ MOHUKAETCSI. p, 10 l'!a : ;
1] I I L]

4. Temneparypa BO31yxa B MsiY€ MOBBIIIACTCSI. 60L b L Lol "
5. [InoTHOCTH BO3/1yXa B MsiU€ HE U3MEHSETCA. L L : 1
6. IlnoTHOCTH BO3/TyXa B MSIY€ YBEJIMUYHUBACTCS. aobl Ao a 3.1

Lo "
Ha pucynke nokasan rpaduk u3orepMudeckoro cxxatus raza npu remneparype 150 K. Kakoe konmdectBo Bere- 20

CTBa COACPIKUTCA B 3TOM COCYI[C? OtBer MMPUBCAUTC B MOJISIX, OKPYTJIMB OO LICJIOTO.

Ecnu uneansublit raz otaan koaudecTBo TermaoTsl 100 [k ¥ ipu 5TOM BHYTpEHH:Is Heprus ra3a ymenbimiachk Ha 100 Jx, To kakoBa paboTa,
coBepiuieHHas razom? (OTBET JaiTe B JHKOYIISX. )

= T
Ha pucynke nzo0pakeHsl Ba 35ekTpomerpa A u b, mapsl KOTOPBIX UMEIOT 3apsibl IPOTHUBOIOJIOKHBIX 3HAKOB. KakoBbI
OyayT mokazaHus dNeKTpoMeTrpa b, eciu ux mapsl 2IeKTPOMETPOB COSTMHUTH TOHKON METHOM MPOBOJIOKON?
3 ‘ 3
2 ‘*‘-' %
1 1
s
10. Ha pucyHke npeacTaBiaeHO pacloyIOKEHUE ABYX HEMOABUKHBIX TOUECUHBIX JIEKTPUUECKUX 3apsAIoB + g U — g
(¢ > 0). HanpaBneHuto BEKTOpa HAMPSHKEHHOCTH CYMMAapHOTO AJIEKTPUYECKOTO TOJIS ATHX 3apsI0B B TOUKe A .
COOTBETCTBYET CTpeJKa
1) 1 2)2 3)3 4)4 < ©
30 30 30 30

11. Ha pucyHke npencTaBieHsl ABa TEPMOMETPA, UCIOJIb3YEMBIE I ONPEAEIIEHUS OTHOCUTEIbHON BIa)KHO-
CTH BO3/1yXa C IIOMOIIbIO ICUXPOMETPUUECKOM TabIMIIbI, B KOTOPOH BIQXKHOCTh yYKa3aHa B IPOLIEHTAX. 50 50 20 20
Kakoii Obls1a OTHOCHTENbHAS BIAXXHOCTh BO3JyXa B TOT MOMEHT, KOT/Ia IPOBOJIMIIACH CheMKa




12. Temneparypa HarpeBaTelis UACIbHOTO TEIUIOBOTO ABUTraTes, padoratomiero no mnukiy Kapao, paBna 77, a TeMnepaTypa X0JIOAWIbHUKA paBHA 15. 3a
LUKJI IBUTATEJNb MOJydaeT OT HarpeBaTelis KOJIMYECTBO TEIUIOTH (0. Y CTaHOBUTE COOTBETCTBUE MEXYy (PU3NUECKHUMH BETUUMHAMU U GOpMyTIaMu, 110

KOTOPBIM UX MOKHO PaCCUUTATD. K KaXk101 MO3UITUHN epBoro CTOJ'I6I_Ia HOHﬁepI/ITe COOTBCTCTBYIOIYTO TO3UIIUIO BTOPOTO.

OU3NYECKUE BEJIMYMHDBI

OOPMVJIbI

A) Komunuecto TCIUIOTHI, OTAABACMOC ABUI'ATCIICM 3a LIUKJI XOJOAUIIBHUKY

b) KITJI nBuraremns

IBUKeTcs BIIoJIb ocu OX W3 Hayasla KOOPAMHAT C MIOCTOSIHHBIM YCKOpeHueM. HamnpapneHuss HauyanbHON CKOPOCTU U YCKOPEHHSI COBIAAAIOT C
MOJIOKUTETHHBIM HAPABICHUEM OCH. Y CTAHOBHTE COOTBETCTBUE MEXKIY (DU3MUECKUMU BEIMUMHAMU U (POPMYIIaMH, IO KOTOPBIM HX MOXKHO

pacCuuTaThb. K KaX(HOﬁ IMO3UIUHU IIEPBOI'O CTOJ'I6I_[a HOZ[6CpI/IT€ COOTBETCTBYIOIYIO IIO3UIIUIO BTOPOTO.

OU3NYECKHUE BEJIMYNHBI OOPMVJIbI
A) KoopAMHaTa TeJla X B MOMEHT 1) Gyt + a_tz
BpPEMCHHU [ 2

b) ckopocTh v, T€Ia B MOMEHT

13. Temo
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at
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BpEMEHH ¢ 3) Up+at

4)U,—at

14. Ha dororpadun n3obpaxkeHa 3MeKTpHUECKast [IEb, COCTOAIIAS U3 PE3UCTOPa, peocTara, Kiroda, Iu(POBBIX BOIBTMETPA, MOAKIIOUYEHHOTO K OaTapee, U
amrepmeTpa. CocTaBbTe MPUHIUIUAAIBHYIO 3JICKTPHUYCCKYIO CXeMY ITOM IENH |, UCIIOJIb3Ys 3aKOHBI IIOCTOSIHHOTO TOKA, 00BSCHHUTE, KAK U3MEHSATCS
(yBenuyarcs WM yMEHbBIIATCS) CHJIa TOKa B LI U HANpPsDKEHUE Ha OaTapee MpH MEepPeMEIICHUH IBUKKA PeocTaTa B KpallHee MPaBoe MOJIOKEHHUE.

15. TIpoBoaHUK /IMHOM 10 M M MIIOMAABIO MONEPeYHOro ceuenus 0,2 MM® U3TOTOBJIEH M3 MaTepuaia ¢ yaeabHbIM conpotusiennemM 0,12 Om-Mm*/m,
BHYTPEHHEE CONPOTUBIIEHUE UCTOUHUKA ToKa 1 OM. DieKTpoaBrKyILas cuiia UCTOYHMKA Toka 3,5 B. Onpenenute HanpskeHHE Ha KOHIAX MPOBOAHUKA.
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