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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeJHEro oOmiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHWA W TpPeOOBaHWUN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B OI'OC COO, a Takke c yd€Tom
denepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS M KOHLEMIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®Denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanne TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatomtuxcsi 10—11 kmaccoB npu oOydennn ux (usznke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpeboBanusaM PI'OC COO kx mIaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalnpeaIMeTHbIM
pe3ynbTaTaM OOyueHHus, a TaKK€ YYUTHIBAET HEOOXOJMMOCTb pPEATU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil omnpenensiorcs
OCHOBHbBIE 1IeIM U3ydyeHHUs (U3UKH Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3MKM: JIMYHOCTHBIE, MeETalmpeIMETHbIE, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHOro npeamera «Du3mnkay Mo rojaM o0ydeHusl.

dusnka Kak HayKa 0 HanboJiee 00MMX 3aKOHAX MPUPO/IbI, BBICTYIAs B KAY€CTBE YI€OHOTO
MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GUBHKA — CHCTEMOOOPAa3yIOMMUA JJIsi €CTECTBEHHO-HAyYHBIX YUYCOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xumueH, Ouonoruelt, gusudyecko reorpadueir m actpoHoMuel. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, TMOJYYEHHsS] HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKIJIaJl B
(bopMHUpOBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa 00ydaromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTh HayYHBI METOJ MO3HAHUS TPU BBIIIOJHEHUH UMU Y4EOHBIX UCCIIEIOBAaHUM.

B ocHoBy kypca (pusuku st ypoBHS CpeAHEro o0IIero o0Opa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBJIAETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX Pa3AesioB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Hel MaTepuan Kypca U3k 00beTMHEH BOKPYT
¢busnueckux Teopuil. Bemymmum B Kkypce sBusiercss (GOpMUpOBaHUME MPEACTABICHUU O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEIIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanonaraeT UCHOJIb30BaHUE TYMaHUTApHOTO
noTeHnuana pu3n4eckoi HayKu, OCMBICTICHHE CBS3H Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKk)Ke C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTMYECKHUMHM MTPOOIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraeT 3HakoOMCTBO C HIMPOKHM
KPYrOM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peamu3yercss MNOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJOIMUECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHbI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a Takxke 00CyXIeHHUs MPoOJIeM pallMOHAIBHOTO NMPUPOJIOTIONIb30BAaHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepxHEBBIMH DJIEMEHTaMHU Kypca (M3MKH Ha YpPOBHE CpEJHEro oOuiero oOpazoBaHUs
ABIIAIOTCS  (u3ndeckue Teopuu (hopMHUpOBaHME MPEACTABICHUA O CTPYKTYype HOCTPOCHHS



¢u3nveckoil TeopuH, poiu (PYHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NPEJCTAaBICHUAX O IMPHPOJIE, IPaHUIAX MPUMEHUMOCTH TEOPHH, Ul ONMHMCAHHUS €CTECTBEHHO-
HAy4YHBIX SIBJIEHUN U IPOLIECCOB).
CucTeMHO- I TETLHOCTHBIN MOJIX0 B Kypce (PU3UKU peau3yercs MPexkae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIBHON JEesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHS Kypca
(GU3MKH — ATO KCHOJB30BAHME CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB U
nabopaTOpHBIX PabOT, KOTOpBIE B Tporpamme 1o (usuke OoOBEAWHEHBI B OOLIUI CIUCOK
YUYEHUYECKUX NMPAKTHUECKUX padoT. BrlneneHue B yka3aHHOM IepedyHe JabopaToOpHBIX padorT,
MPOBOJUMBIX JJISi KOHTPOJS M OLEHKH, OCYIIECTBISICTCS YYaCTHHKAMH OOpa30BaTEIHLHOTO
mporecca UCXos U3 0COOCHHOCTEH TUTAHMPOBAaHKA M OCHAIeHHU Kabuneta ¢usuku. [Ipu sToM
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIOMIMMUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC H3MEPEHUS,
WCCIIEIOBAaHUSI 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO IIPOBEPKE
MIPEUIOKEHHBIX THUIIOTE3.
Bonpmoe BHUMaHue yAenseTcs peleHHI0 pacu€THBIX U KadyeCTBEHHBIX 3amad. [Ipu sTom
JUIS pacYE€THBIX 3a]a4 IPUOPUTETOM SIBJISIIOTCS 3a/1a4uM C SIBHO 33JaHHOM (pU3MUECKON MOJEIBIO,
MO3BOJISIFOIIME TPUMEHSATh H3YYEHHBIE 3aKOHbI M 3aKOHOMEpPHOCTH KakK M3 OJIHOTO paszena
Kypca, TaK ¥ UHTETPHUPYS 3HAHUS U3 Pa3HBIX pa3zesioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSCHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH H TIPOIIECCOB B
OKpYXarolenl >Ku3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJENH ISl CUTYal[dd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.
B cootBerctBun c¢ TpeboBanusimu PI'OC COO Kk MarepHaabHO-TEXHUYECKOMY
obecrieyeHnI0 yuyeOHOro mnpoiiecca 0a30BbI YpOBEHb Kypca (M3MKH Ha YpPOBHE CPEIHETrO
oOuiero o0pa3oBaHUs JNOJKEH M3Y4aTbCs B YCIOBUSX MPEIMETHOrO KaOuMHEeTa (U3UKU WM B
YCIOBHSIX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYy4YHOTO LuKiIa. B kabunere
(bM3UKH TOJDKHO OBITH HEOOXOAMMOE JTa00paTOpHOE 000PYIO0BAHUE TSI BBIMTOTHEHUS YKa3aHHBIX
B IporpaMMe Mo (U3MKE YYEHHUYECKHUX IPAKTHUYECKUX paboT M JIEMOHCTPALMOHHOE
o0opymoBaHUE.
JleMOHCTpallMOHHOE 000pyaoBaHHE (OPMHUPYETCSI B COOTBETCTBUM C IPUHLUIIOM
MUHUMAaJIbHON JOCTAaTOYHOCTU U 00ECHEeUUBAET MOCTAHOBKY IEPEUUCIEHHBIX B IIPOrpamMMe 10
¢Gu3uKe KIIOYEBBIX JAEMOHCTpALMH A MCCIEJOBAHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
SMIMPHUYECKUX U PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX IPUMEHECHUH.
JIaGopaTtopHoe 00OpyAOBaHHE A YYEHHUYECKHX IPAKTHYECKHX palboT GopMmupyercs B
BUJIE TEMATHYECKUX KOMIUIEKTOB M OOECHeuuBaeTcs B pacyére OJHOI0 KOMIUIEKTa Ha JBYX
oOyuyaromuxcsa. TemaTudyeckue KOMIUIEKTHI J1IaDOpaTOpHOro OOOpYJOBAaHUSA JOJKHBI OBITh
IIOCTPOEHbl HAa KOMIUICKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TaKxKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX JJAOOPATOPUIL.
OCHOBHBIMU LIENIAMH U3y4eHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:
e (opMupoBaHME HHTEpPECa M CTPEMJIEHUS OOYYaloIUXCS K HAayYHOMY H3YYEHHUIO
IPUPOJIbI, PA3BUTHE UX HUHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI];

® Dpa3BUTHE IMPEJCTABIECHUM O HAydHOM MeTOA€ TMO3HaHUs U (OpMHUpPOBaAHUE
HCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa U3y4eHUS] OCHOB CTPOCHMS
MaTepuu U (QyHIAMEHTAIBHBIX 3aKOHOB (PM3UKHU;

e (opMupoBaHHE YMEHHH OOBACHATH SBJICHHS C UCIOJIb30BaHUEM (DPU3NYECKUX 3HAHUN U
Hay4HBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O PO (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHA.

JlocTikeHne 3TUX Lenel oOecreyrBaeTcsl pelleHueM CIEAYIOIUX 3a/ad B Ipoliecce
u3yueHus Kypca GU3UKU Ha YPOBHE CpeslHEero oomiero o0pa3oBaHus:



e npuoOpeTeHHe CHCTEMBl 3HAHUH 00 OOMMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOUAs MEXaHHUKY, MOJICKYJSIPHYIO (PU3HKY, IIEKTPOAUMHAMHUKY, KBAHTOBYIO
(U3UKY U IIEMEHTHI acTPO(PHU3UKY;

e (dopMupoBaHME YMEHHUH TPUMEHATH TEOPETUYECKUE 3HAHUA M1  OOBSICHEHUS
(GU3NYEeCKUX SBICHUH B MPHUPOAE W JUISI TPHHATUS NPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOM JKU3HU;

® OCBOCHHME CHOCOOOB pELIEHUS pa3IWYHbIX 3a7ad C SBHO 3aJaHHOW (U3NYECKOU
MOJIeNBIO, 3a/a4, MOJPa3yMEBAIONINX CAMOCTOSITEIbHOE CO3JMaHue (HU3HUYECKOM
MOJIENH, aJIEKBAaTHOM YCIIOBUSM 3a/1auH;

® TOHMMaHHWE (PU3MUYECKUX OCHOB W NPUHIUIIOB JCHCTBUS TEXHHUYECKHX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

® OBJIAQJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS U MPOBENEHUS (PU3NYECKUX
OKCTIEPUMEHTOB, aHaIW3a W  WHTEpIpeTaluu  WHPOPMALUHU,  OIPEICICHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3yibTaTa;

® CO3JIaHUE YCIIOBUU JIJIS pa3BUTHSI YMEHUN MPOEKTHO-UCCIIEI0BATENbCKOM, TBOPUECKON
NEeSITEIbHOCTH.

BocnurarenbHsiil noteHman npeamera «Ou3nkay peaan3yercs Yepes:

e IIpPUBJICYCHUE BHUMaHMS OOYYaIOIIMXCS K LEHHOCTHOMY acleKTy M3y4aeMbIX Ha YpOKax
SIBJICHUM, OpraHu3aluio paboThl C IMOJydaeMOW Ha ypoke HH(opmaruen (PU3NIecKoro
COJIeprKaHMs, BKJIFOYast HHPOPMAIHIO O COBPEMEHHBIX IOCTHKEHUSX (PU3UKH;

e TIPUMEHEHHWE Ha YyPOKE UHTEPAKTUBHbIX GopM pabOTel ¢  OOy4arOIMIMMHUCS:
MHTEIUIEKTYAIbHBIX HTP, CTUMYJIHPYIOMINX TTO3HABATEIBHYI0O MOTHBAIIUIO 00yJIarOIUXCS;
TPynmoBoid paboOThl WKW pabOThl B Tapax, KOTOPhIE ydaT OOYYaroIIUXCs KOMaHIHOM
paboTe ¥ B3aUMOJICHCTBHUIO C APYTUMHU 00YUJaIOIIUMUCS;

e HHUIIMMPOBAHUE U TOJUICPIKKY MCCIIEIOBATEILCKON NEATETBHOCTH 00YJaIOIIUXCsl B PaMKax
peam3anuy UMM WHIUBHIYATGHBIX U TPYIIOBBIX HCCICAOBATENHCKUX MPOEKTOB, YTO JACT
OOyJaromIMMCsi  BO3MOYKHOCTh ~ NMPUOOPECTH  HABBIK ~ CAMOCTOSITENIBHOTO  PEIICHHS
TEOPETUYECKON TMPOOJIEMBbl, HAaBBIK T€HEPUPOBAHUS W OGOPMIICHHS] COOCTBEHHBIX HICH,
HaBBIK YBOKUTEILHOTO OTHOIICHHS K YYXKHM HJIesM, O(QOpPMJICHHBIM B paboTax APYrux
WCCIIeIoBaTeNIeH, HaBBIK ITyOJMYHOTO BBICTYIUICHUS TIEpe]] ayIMTOPUEH, apryMEHTUPOBAHUS
Y OTCTauBaHMS CBOCH TOYKH 3PCHHUS,

e YCTAaHOBJICHHE JOBCPUTEIBHBIX OTHOIICHWA MEXKIy YYUTEIeM W  YYCHHKAMH,
CIIOCOOCTBYIOIIMX TIO3UTHBHOMY BOCHPHUSTHIO YYAIIUMHCS TpPEOOBAaHWUH  yUHTEIS,
AKTHBH3AI[UH X TI03HABATEIIEHON IS TEIBHOCTH;

e TMOOYXKICHUE Yy4YalUXcs K COOJIIOJCHUIO HAa YPOKE OOILICPHHSATHIX HOPM MOBEICHUS U
MpaBUJI OOIICHUSI.

Ha uzyuenue ¢usuku (6a30BbIii ypoBEHb) Ha ypOBHE CpeaHEro oOmiero oopazoBaHUs
oTBoauTcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

Hcnonb3yemblil yueOHO-METOAMYECKUN KOMILIEKC:

10 kmacc: I'.5. Msxkumes, b.b.byxosnes, B.M. Uarypun «®usuka-10», 2020;

11 kmacc: I'.5l. Msxkumies, b.b.byxosnes, B.M. Uarypun «®usuka-11», 2020;



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka 1 MeTOABI HAYYHOI0 MIO3HAHUS
®usuka — Hayka o npupone. HayyHele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie rumote3sl. Pusndeckue
3aKOHBI U TeOpUH. | paHUIIBI MPUMEHUMOCTH (PU3MUYECKIX 3aKOHOB. [IpHHIIHMIT COOTBETCTBUSI.
Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATYUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMU Ha OCH CUCTeMBI KoopauHat. CJI0KEeHHEe MEepeMEeIeHUA 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIWKEHUE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELICHUSI MaTEPUAIIbHON TOYKU OT BPEMEHH.

CBoboaHoe maieHre. Y CKoOpeHue CBOOOTHOTO TaACHHUS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MATEpUATIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBasg CKOPOCTh, JIMHEHHas CcKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: CIUIOMETpP, JBWKEHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTFOCTPALIMS KHUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue ABM>KeHUS Tena, OpOLIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEAEICHUS MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MOYTAMH, NPONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWKEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHUS MIAPUKaA B BA3KOM KUJIKOCTH.
N3ydenue nBuxeHus Tena, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH ['anuies. [lepsoiii 3akoH HproToHa. MHEpIIManbHbBIE CHCTEMBI
OoTcYéra.



Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Herotona ist
MaTepuaNibHOM TOUKHU. TpeTuid 3akoH Hpl0TOHA /17151 MaTepraIbHbIX TOYEK.

3akoH BceMHupHOro tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHMsI CKOJIBKEHHUS U cuila TpeHus nokos. Koagounuent tpenus. Cuna conpoTuBIeHuUs
IIpU IBWKEHUH TeJa B )KUIAKOCTH WM rase.

[TocTynarenpHoe U BpaliaTeabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MoMEeHT cuiabl OTHOCUTENIBHO OcCH BpaileHus. llinedo cunibl. YcinoBusi paBHOBecHs
TBEPAOTO TEa.

Texnuueckne yCTpoHCTBA M MPAKTUYECKOE NPHUMEHEHHUE: MOJIMIMITHUKY, JBUKEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT JAehopMalHu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABbEME U TTAJICHHUH.

CpaBHeHHE CUJT TPEHUS TIOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPY)KHMHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl cOXpaHeHUs 6 MEXAHUKE

Nmnynsc MaTepualibHON TOYKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToOUeK. iMmynbe cuiibl u
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMITyJbca. PeakTuBHOE ABMKEHUE.

Pabora cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

[ToTenmmaneHas sueprus. [loTeHnuansHas s3Heprus ynpyro ae(GopMupoBaHHOM MPY>KUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHble U HEMOTEHIUANbHbIE CHIIBL. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKOM IHEPruu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpONCTBA U INPAKTHUUECKOE NPUMEHEHHE: BOJOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[lepexoa MOTEHIMATBLHON PHEPTUU B KHHETUYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne aOCOIIOTHO HEYNPYroro yjaapa C TOMOLIbIO JBYX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.



HccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Tela Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. MogiekyisipHas Gpu3uKa 1 TEPMOIUHAMUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOT MeopUul

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KMHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxkenue. Huddysus. XapakTep ABWKCHHUS W B3aUMOJICHCTBUS YaCTHI]
BelmiecTBa. MoJieJIM CTPOCHUS Ta30B, KUAKOCTEM M TBEPABIX Tel M OOBACHEHUE CBOWCTB
BEIIECTBA HAa OCHOBE ATUX Mojenend. Macca u pa3mepsl Mosekyl. KosndecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ namepenue. lllkana temneparyp Llenscus.

Mogens uaeansHOro Ta3za. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KHHETUYECKON Teopuun
UJeaTbHOTO Ta3a. AOCONIOTHash TeMIeparypa Kak Mepa CpeAHeW KHHETUYECKOW JHEepruu
TEIIOBOrO JABWKEHHWS dvactul rasza. [llkama temnepatyp KensBuHa. ['a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Kianeiipona. 3akon Jlanmerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MTOCTOSTHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeAcTaBiIeHUE H30TPOIIECCOB: U30TEpPMa,
n30x0pa, n3obapa.

Texnudeckue ycTpoicTBa U MIPaAKTUUECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OmbITEL, JOKA3BIBAIOIIME JUCKPETHOE CTPOCHHE BemecTBa, Qororpaduu MOJIEKyI
OPraHUYeCKUX COCTUHECHUH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS.

Mogenb, HWUTFOCTPUPYIOLIAask IPUPOLY JABJICHUS ra3a Ha CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSIHHS MJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHid oO0bEma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y IApaMEeTPaMU COCTOSIHUS Pa3peXEHHOTO Trasa.

Tema 2. Ocnoebl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHSAsI 3HEpPrusi TEPMOJUHAMUYECKOW CHUCTEMBI U
criocoObl e€ m3meHeHusi. KonmnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUusi 0JHOATOMHOTO
nJeanbHOTo ra3a. Buael Temonepenayu: TEIONPOBOJHOCTb, KOHBEKIUS, U3IydeHHE. Y IenbHas
TEII0EMKOCTD BellecTBa. KonuecTBo TEmIOTHI pH TEIUIONEepeaaye.

[Tonstne 06 ammabatHoM mporecce. IlepBbiit 3akoH TepmoauHamuku. [Ipumenenue
MIEPBOTr0O 3aKOHA TEPMOJIUHAMHKY K M3ompolieccam. [ padudeckas uHTepnperanus padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPHUPOIE.

TennoBbie MamuHbl. [IpuHIUTIBL NeiicTBUS TeMIOBbIX MamuH. [IpeoOpa3oBanus SHEPTUU B
TEIIOBBIX MammuHax. Koadduiment none3noro aeictBus TeruoBoit Mammubl. [{ukn Kapho u
ero K03 QUIMEHT MOJIE3HOTO JeHCTBUS. DKOJIOTUIECKHE MPOOIEMBI TETUIOIHEPT€TUKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHHE: JIBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu



V3MeHeHne BHYTpEHHEH HSHEPIMM Tejla IMPH COBEPUICHUH pPaOOTHI: BBUIET MPOOKH W3
OYyTBUIKM TIOJl JIEHCTBHEM C)KaToro BO3/yXa, HarpeBaHue 3(upa B JATyHHOH TpyOke myTéM
TpeHus (BUICOAEMOHCTpALIN).

N3meneHne BHyTpeHHEN aHepruu (TeMIepaTypbl) Teja pu TeIonepeaaye.

OmnbIT 10 aMabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHEIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CTOPAHHUsl, PEAKTUBHOI'O JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHueHcamus. Mcmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHTEJIbHAS BIIAXXHOCTh BO3ayxa. HacklmeHHbIN nap. YaenbpHas TerioTa mapooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucraimuyeckue u amopdHbie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIJIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHue u Kpucramuzauus. YeinbHas
TeruioTa miasyeHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuueckue ycTpoWCTBa M MPAKTHUECKOE NPUMEHEHHUE: TUIPOMETp U ICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUM  TOJIyYE€HUS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTEepHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noHM>KEHHOM J1aBIICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus U MJIaBiIeHHs KPUCTAITMYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune OTHOCUTETHHOM BIIAXKHOCTH BO3/yXa.

Pa3znen 4. diiekTpoauHaMHKA

Tema 1. Dnekmpocmamuka

DneKkTpu3ainusa Tell. OJEeKTpudyeckuil 3apsan. JlBa BuAa SIEKTPUYECKUX 3apsAJIOB.
[IpoBOAHMKH, TUATIEKTPUKH U MOJTYIPOBOJIHUKH. 3aKOH COXPAHEHHUS AJICKTPUUYECKOTO 3apsiaa.

B3aumopeiictBue  3apsigoB.  3akoH  KynoHa. TodedHbI  3JEKTPUYECKUH — 3apsl.
Onektpuyeckoe mnoJe. HanpsxEHHOCTh anekTpudeckoro mnois. [lpuHnun cynepno3unuu
3JIEKTpUUECKUX MojieH. JIMHuK HanpsHKEHHOCTH 3JIEKTPUUYECKOTO TMOJIS.

Pabora cumn anmekrpocratmdyeckoro moiia.  [loreHmman. Pa3HOCT,  MOTEHIIMATIOB.
[IpoBOHUKH U TUAIEKTPUKHU B JICKTPOCTATUUECKOM T0Jie. JuaeKkTprudeckas NpOHUIIAaeMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOIO KOHJEHCATopa. DHEpPrus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckue ycTpoWCTBAa M IMPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3alllMTa, 3a3eMIICHHE SJIEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyWHBINA IIPUHTED.

Jemoncmpayuu

YCeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anmoneicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEl.

[IpoBOIHUMKH B 3JIEKTPOCTATUUECKOM IIOJIE.



DnexTpocTaTU4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATopa OT IUIOIIaJu IUIACTHH,
paccTOHUS MEXAY HUMH U JUBJIEKTPUUECKON IIPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuyHvix cpeoax

DOneKTpUYecKuil TOK. YCJIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOTro ToKa. VMcTouHMKM TOKa.
Cuna Toxka. [IoCcTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma a5 ydacTka Lemu.

DnexTpuyeckoe COINPOTHBJIICHUE. VYaensHoe COTIPOTUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa snextpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTB JIEKTPUYECKOTO TOKa.

DNeKTpOoABMKYIIasi CUJIa M BHYTPEHHEE CONPOTUBIEHUE UCTOYHUKA ToKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHue.

DneKTpOHHAas TPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCHUMOCTh COITPOTUBIICHUS] METAJIIOB
oT TeMneparypsl. CBEpXIpPOBOAUMOCTb.

DNeKTpUYeCKUi TOK B BakyyMme. CBOWCTBA 2JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOJHHUKOB.
CgoiictBa p—n-nepexona. [lomynpoBoIHUKOBBIE TPHOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX M pacijlaBax 3JICKTPOJIUTOB. ODJIEKTPOJIUTHUECKAS
JUccolManus. JIEKTPOIU3.

DIIEKTPUYECKHI TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENIbHBIA pa3psaa. MosHusl.
[Ina3zma.

TexHuueckre yCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, HMCTOYHHMKH TOKa, 3JIEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
puOOpPHI, TEPMOMETP COINPOTUBICHUS, BAKyyMHBIM U0, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
[IOJIYIPOBOJIHUKOBBIN 1IN0/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAaPSHKEHUS.

3aBUCUMOCTh COIPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI, IUIOLIAJH
MOINIEPEYHOI0 CEYEHUsl U MaTepHuaa.

CMenanHoe coeJMHEHUE TIPOBOTHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKYLIEH cuiibl. KOpoTkoe 3amMblKaHHE TajlbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psaa 1 IpoBOAUMOCTD BO31YXa.

OnHOCTOPOHHSIA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenne SneKTpOABMKYHIEH CHJIBI HMCTOYHMKA TOKA U €ro  BHYTPEHHErO
COINPOTHUBIICHUS.

Habnronenue snexTpoiin3a.

MexnpeamerHblie CBA3U



Wzyuenne xypca ¢usuku 6a3zoBoro ypoBHS B 10 Kiacce OCYIIECTBISICTCS C y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3eH C KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nouwamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHUE, HAYYHBIH (aKT, rumoresa, (pusmueckas BeTUYMHA, 3aKOH, TeOpHs, HaOIIOIEHHE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMBl YypaBHEHHMW, JHWHEWHas ¢GyHKuus, mapaboa,
runep0oIia, uX rpapuKN ¥ CBONCTBA, TPUTOHOMETPUYECKHE (DYHKIIUU: CUHYC, KOCHHYC, TAaHT€HC,
KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXKJIECTBO, BEKTOpPbl M MX IPOEKLUHUU Ha OCHU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanuueckoe IBIWXKEHUE B KUBOU npupoje, muddysus, ocMoc, TerooOMeH
YKUBBIX OpraHU3MOB (BHJIbI TEIUIONEpENadyH, TEIJIOBOE PAaBHOBECHE), SJIEKTPUUECKHE SBJICHUS B
YKUBOM IPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, 3JIEKTPOJIUTUYECKAs AUCCOLIUAIINS, TalbBaHHUKA.

T'eoepagus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHNE IBUKEHUH C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TE€XHMKE, TOJIIMITHUKHN, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHUKE (pakera,
BOJOMET U Jpyrue), JBUTATellb BHYTPEHHEro CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUITMOHEP, TEXHOJIOIMH MOJIy4E€HUSI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHCIIE
HaHOMAaTEepUAJIOB, W  HAHOTEXHOJOIMH,  D3JEKTPOCTATHYECKas  3allluTa,  3a3eMJICHHE
IEKTPONIPUOOPOB, KCEPOKC, CTPYMHBI TNpPUHTEp, JJIEKTpOHArpeBaTesIbHble HPUOOPSI,
AJIEKTPOOCBETUTENIbHBIE IIPUOOPBI, T'aJIbBAaHUKA.

11 KJIACC

Pasznen 4. diiekTpoauHaMHuKa

Tema 3. Maznummnoe none. I1eKmpoOMaACHUMHAA UHOYKYUA

[locrosiHHble MarHWThl. B3anMOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
Bekrop marautHoM uHaykiuu. [I[pyuHIUI CyNeprno3uiiMi MarHUTHBIX MOJeH. JIMHUM MarHUTHOM
nHAyKuuu. KapTrHa TuHUN MarHUTHOM MHIYKIUMU T10J1S1 HOCTOSIHHBIX MarHUTOB.

MarnuTHO€E 1oJie IPOBOAHUKA C TOKOM. KapTuHa JWHMNA MHAYKIMM MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA U 3aMKHYTOI'O KOJIBLEBOTO IMPOBOJHMKA, KAaTYLIIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJIb U HalpaBJICHUE.

Cuna JlopeHua, e€ Moayidb M HampaBieHHe. JIBWKeHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenria.

SIBneHue HIEKTPOMAarHUTHOM WHAYKUMH. IlOTOK BekTOpa MAarHMTHOM HMHAYKLHH.
DNEKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMN Dapajes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJAa WHAYKIUUA B IMPOBOJAHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnyKkTUBHOCTD. SIBJIE€HUE CAMOMHAYKIHUH. DIEKTPOBUKYILAS CUIIA CAMOUHTYKIIHH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.



TexHuueckue ycTpoilcTBa W IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MAarHuThl,
JJIEKTPOMArHMTBHI, 3JIEKTPOABUTrATEIIb, YCKOPUTEIIN IEMEHTAPHBIX YACTHL], MHIYKLIUOHHA [1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUM MHIYKIMA MarHUTHOTO TOJIS.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHON UHYKIIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI UHAYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
ITOTOKA.

SIBrieHNE CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO IMOJI KaTyIIKHA C TOKOM.

HccnenoBanue AeicTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIIEHUS 3J€KTPOMArHATHOM MHIYKIIMH.

Paznea S. KonreOanust u BOJIHbBI

Tema 1. Mexanuueckue u In1eKmpomazHumuvle KOaeoanus

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHME KoJyieOaHUsA. [apMoHHMUYecKHe
konebanus. Ilepwon, dwacrora, amrumryna W ¢asza kojeObanwit. [IpyXKUHHBI MasSTHUK.
MareMaTtnuecknii MasTHUK. YpaBHEHUE TapMOHHYECKUX KojeOanuii. [IpeBpaimenue sHepruu
MPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpubiii kOHTYp. CBOOOIHBIE SJICKTPOMArHWTHBIE KOJICOAHUS B HJICATLHOM
KOoJIeOaTeIbHOM KOHTYype. AHAJIOTUS MEXKIy MEXaHHWYECKUMH M DJICKTPOMArHUTHBIMU
koJsiebanussMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHHM B UACATBHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoJjieOaHUsAX. BBIHYXICHHBIC MEXaHHUECKHE KOJIeOaHUsI.
Pe3onanc. BeiHyXA€HHBIC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[Tepemennbiii Tok. CUHYCOMAQIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA M HAIPSHKCHUS.

Tpancdopmarop. IlpousBoacTBo, mepegadya U MOTPEOJCHHUE DICKTPUYCCKON SHEPrHUU.
DKOJIOTHYECKHE PUCKU TPU MPOU3BOJACTBE dJeKTpodHepruu. KynbTypa HCHoIb30BaHUS
ANIEKTPOIHEPT U B TIOBCEAHEBHOM JKH3HU.

Texuuueckue ycTpoilcTBa M NPAKTHUUECKOE MPUMEHEHHE: OHIIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOTO TOKa, JIMHUHU AJICKTpOoIepeaay.

Jemoncmpayuu

HccnenoBanue nmapamMeTpoB KoseOaTeNbHON CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue cBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE IEKTPOMArHUTHBIE KOJIEOAHMUS.

OcmnorpaMmbel — (3aBUCHMOCTA  CHJIBI  TOKa W HAmNpsDKEHUST OT BPEMEHH) s
AIIEKTPOMATrHUTHBIX KOJICOaHHA.



Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUN PE3UCTOpPa, KATYIIKHM WHAYKTUBHOCTH U
KOHJIEHCATOpa.

Moeinb TUHUM 3IEKTPOIepeaun.

Yuenuueckuii sxcnepumenm, 1abopamophvle pabomuol

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IENM M3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

Mexanuveckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
U JuHa BOdHBL [lomepeuHble W TpOJOJbHBIE BOJHBL. MHTepdepenius u audpaxius
MEXaHUYECKHX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMKkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHUS M3JIYyYCHHsS DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanusi BeKTopoB E, B, V B snexrpomarnutHoi BojHe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHUE, TMpeJoMJIeHne, ToJispu3anus, maudpakius, wuatephepeHius. CKopocTh
ANIEKTPOMATrHUTHBIX BOJIH.

[lIkama >MeKTpOMarHUTHRIX BOJIH. [IpuMeHeHHE SJEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpunIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuyeckne ycTpoWCTBa M MPAKTUUECKOE MPUMEHEHHE: MY3bIKaJbHbIE WUHCTPYMEHTHI,
YIBTPa3ByKOBasi JUAarHOCTUKAa B TEXHUKE W MEAMIIMHE, paaap, paguonpUEMHHK, TEJIEBU30D,
anTeHHa, tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpPOCTPaHEHUE TIOTIEPEYHBIX U TIPOJIOJIBHBIX BOJIH.

Komneb6mromeecs Teo Kak HCTOYHUK 3BYKA.

HaGnronenue oTpakeHus U MpeIoMIICHUS MEXaHUIECKUX BOJIH.

Ha6nronenue narepdepeHuy u AuGpakiiuy MEXaHHIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGnrogenue cBsI3M TPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIUTYJIOH M 4YacTOTOM
KoJeOaHMiA.

HccnenoBanue  CBOMCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTPa)K€HHWE, IPEJOMIICHUE,
noJspu3anus, Judpakiuus, HHTepdepeHIIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsimonHeliHOe pacipoCTpaHEHUE CBETa B OJIHOPOJAHOM cpeje.
JIyu cBera. ToueuyHbIl HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue HM300paKEHHH B IIJIOCKOM
3epkaie.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHUS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. l[IpenenbHbli Yrojg MOJHOTO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus cBeta. CnoxxHblil coctaB 6enoro ceta. L[Ber.

CobOwuparoniue W paccewBaroiiyie JHH3BL. ToHKas nuH3a. DOKyCHOE paccTosHUE U
OTITUYECKAs CHJIa TOHKOW NHH3EL. [locTpoeHrne n300pakeHuii B COOMPAIOIINX U PACCEUBAIOIIUX
nrH3ax. Popmyna TOHKOM JIMH3BI. Y BEJIMUCHUE, 1aBAEMOE JIMH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKON ONITHKHU.



BonnoBas onrtuka. WuTepdepeniust cBera. KorepeHTHbIE HWCTOYHUKU. Y CIIOBUSA
HaOII0IEHUS] MAKCUMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JBYX CHH(pa3HBIX
KOI€PEHTHBIX UICTOYHHUKOB.

Hudpakmuss cBeta. Judpakunonnas pemérka. YcaoBHE HaOMIOJACHUS TJIaBHBIX
MaKCUMYMOB TIPH MaJICHUU MOHOXPOMATHYECKOTO CBETa Ha AU (PPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoWCTBa M IPAKTHUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToarmnapar,
MIPOEKIIMOHHBIM ammapar, MUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OINTUKA, JU(PPAKIHMOHHAs
pemeéTKa, TMOJIAPOULI.

Jlemoncmpayuu

[IpsimosnHEiHOE pacnpoCTpaHeHue, OTpaKeHWe M NpejomiieHue cBera. OnTuyeckue
pUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojienb CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

Mogenn MUKpOCKOTa, TEIECKOIIA.

HaGmronenue nntepdepeHiium crera.

Ha6mronenue qudpaknuu certa.

HaGnronenue aucnepcun ceTta.

[TonyueHue cnekTpa ¢ HOMOIIbIO MPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIBIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokaszaTesns IpeIoOMIICHUS CTEKIIA.

HccnenoBanue cBONWCTB M300paykKeHUH B JIMH3AX.

HaGnronenue aucnepcun cBeTa.

Pa3znen 6. OcHOBBI crienAJIbLHOH TEOPHUH OTHOCUTEILHOCTH
['panuIbl MPUMEHMMOCTH KJIACCHYECKOW MeXaHWKH. [locTymaTel clielHalbHOW TEOpHH
OTHOCHTEJILHOCTH: HMHBAapUAHTHOCTh MOJYJsA CKOPOCTH CBE€Ta B BaKyyme, IPHUHIUII
OTHOCHTEIBHOCTH DUHINTEHHA.
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAILICHUE JUTHHBI.
DHEprus ¥ UMIYJIbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs13b MacChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPrusl MOKOSI.

Paznen 7. KBantoBasi pusznka

Tema 1. dnemenmul K6AHM OGO ONMUKU

®otonbl. ®opmyna Ilnanka cBsi3u s3Heprun GOTOHA C €ro YaCTOTON. DHEPrHsi U UMIYIbC
¢dhoToHa.

OtkpeiTue u uccienoBanue @orodpgekra. Ombitel A. I. CroneroBa. 3akoHBI
¢dororpdekra. YpaBHenue DitHiuTeitHa 11 poroapdexra. «KpacHas rpanuna» porosddexra.

JNasnenue ceera. Onbitel [1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckne ycTpoHCTBa W INpakTHYECKOE NpUMEHeHue: (oTorneMeHT, (OTOTaTUHK,
coJIHeyHast 0aTapest, CBETOAUO/I.

Jlemoncmpayuu

D013 PeKT Ha YCTAaHOBKE C IIMHKOBOH MJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTodhdexTa.



Ceeroauo.
Conneunas Gartapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -vactuil. [lnanerapHas
Mmozenb aroma. Ilocrynarer bopa. M3nyyenne u mornomenre GOTOHOB MPH IEepexoie aToMa ¢
OJIHOTO YpPOBHSI BSHepruu Ha Apyro. Buasl crnekrpoB. CHekTp ypoBHEH 3HEpruud aroma
BOJIOpO/JIaA.
BounnHoBbIe cBOMcTBa yacTull. BosHbl ne bpoinsa. KopryckynsipHO-BOJIHOBOM Tyaau3Mm.
CrioHTaHHOE U BBIHYXJCHHOE U3TyYCHHUE.
TexHuueckue yCTPOMCTBA M NPAKTUYECKOE INPUMEHEHHUE: CHEKTPaJbHBIM aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbita Pezepdopra.
Omnpenenenre JJIMHBI BOJHBI J1a3epa.
Habntonenue nuHeHvaTbIX CIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenune nuHeHYaToro crexkTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTHI,  JIOKa3bIBAIOLIUE  CJIOXKHOCTh CTpOCHHS  sfpa. OTtkpbITHE
paaunoaktuBHOCTH. OnbITH Pezepdopaa no onpeneneHnio cocraBa pagdoakKTUBHOTO H3TydeHHUS.
CgoiicTBa anbda-, 6eta-, raMMa-u3aydeHus. BiusHue paanoakTUBHOCTH Ha >KUBbIE OPraHU3MBI.
OtkpeiTHe TIpoTOHAa W HedTpoHa. Hykmownas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio saapa. M30Tormnsl.
Anbba-pacniaz. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaoOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
Anepublie peakuuu. Jlenenvie u cuHTE3 SA€EP.
SAnepubiii  peaktop. TepmosmepHwiii cuHTe3. IIpoOreMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. DKOJIOTUYECKUE ACTIEKTHI SIAEPHON YHEPreTUKH.
DOneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.
®dyHaaMeHTanbHbIe B3auMoieiicTBusl. EqMHCTBO pusnueckoit KapTUHBI MHpa.
TexHuueckre ycTpoiCTBa M NMPAKTHUUECKOE MPUMEHEHHE: J03UMETp, kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHas boMOa.
Jlemoncmpayuu
CuéTYnK MOHM3UPYIOUIUX YaCTHUILI.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
HccnenoBanue TpekoB 4acTull (0 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3NKHU

OTansl pa3BUTUA  ACTPOHOMUH. HpI/IKJ'IaI[HOe U MHPOBO33PCHUYCCKOC 3HAUCHUC
ACTPOHOMMHHU.

Bupg 3B€31H0T0 HeOa. COSBCSI{I/IH, SAPKHUC 3Bé3,£[LI, IUIAHCTBI, UX BUINMOC IBUKCHUC.
ConHeuHas cuCcTEeMa.

Connue. ConneuHnast akTUBHOCTh. Mcrounuk sHeprum ConHua M 3BE31. 3BE3IBI, UX
OCHOBHBIE XapaKTepUCTUKHU. JMarpamma «CHEKTPaJbHBIA KJIAaCC — CBETUMOCTBY». 3BE3/bI



[JIaBHOM TOCJENI0BATEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUld 3BE3] TJIaBHOM
IOoCJIe0BaTeNbHOCTU. BHyTpeHHee crpoeHue 3BE34. CoOBpeMEHHbIE IIPEACTABICHUS O
IIPOUCXOXKACHUU U 3BoJronu CoJlHLIa ¥ 3BE31. DTambl KU3HU 3BE3 L.

Muieunsiii [Tyts — Hamia I'anaktuka. [lonoxxenne u neuxkenne Cosnua B I'anaktuke. Turbl
rajiakTuk. PagmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siipax rajJakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Pa3Oeranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3imydeHue.

MacurabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepewénnpie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmroenust HeBOOpYKEHHBIM IJ1a30M C UCHOJIB30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIPEJIeNICHUs TOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOTo MoIyIIapus U SIPKUE 3BE3IBL.

Hab6nronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.

O06o0maroniee NnOBTOpPeHUE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIBHOW U
THUYECKON cdepax MesATeNIbHOCTH 4YeJNOBEKa, pojib W MeCcTOo (U3UKM U acTPOHOMHUH B
COBPEMEHHOM Hay4yHOH KapTWHE MHpa, pPoib (U3NYECKOM Teopu B (QOPMHUPOBAHUU
MpesIcTaBlIeHU 0 (prU3nUYecKoil KapTHHE MUpPa, MECTO (PU3NUECKON KapTHUHBI MUpPa B 001IEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEJICTaBICHHI O IPUpO/IE.

MexnpeamerHblie CBSI3U

N3yuenne kypca ¢uzmkm 06a3oBoro ypoBHsS B 11 Kkimacce ocymiecTBIseTcs ¢ y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHbIE C HW3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SIBJICHUE, Hay4yHbId (akT, runore3a, (u3nyeckas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOACHHE,
9KCIIEPUMEHT, MOJICIIMPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPbl M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU NI0JI00US TPEYTOJIbHUKOB, OMIPEIEeICHHE TUIOMIAIU TUIOCKUX QUryp 1 o0bEma Ted.

buonocus: snekrpuyeckue SBIEHUS B XUBOM Mpupoje, KojedaTelnbHbIE IBUKEHUS B
KUBOW IPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOM IPUPOJE, NEUCTBUE paJUALMM Ha YKUBbIE
OpraHU3MBblI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX Ted,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKON PelIETKH, CIIEKTPAIbHBIN aHAu3.

l'eoepaghus: MarHUTHBIE TOJIFOCA 3€MITH, 3aJIeKH MAarHUTHBIX pyd, (PoToChEMKa 3eMHOMN
MIOBEPXHOCTHU, MPEACKAZAHUE 3EMJIICTPSICEHUM.

Texnonozcus: TMHUM DJIEKTPOIIEpENad, TEHEPATOp MEPEMEHHOTO TOKA, 3JIEKTPOJBUTATED,
MHAYKIMOHHAs MedYb, pajap, paJuoNpUEMHMK, TeJIEeBM30p, aHTeHHa, TenedoH, CBY-mneus,
MIPOEKIMOHHBIN anmapar, BOJIOKOHHAsI ONTHKA, COJTHEUHas OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenne yueOHOro mpeamera «Du3uka» Ha ypoOBHE CPETHETr0 OO0IIero oOpazoBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MCTAIIPCAMCETHBIX U IPCAMETHBIX O6pa30BaTeJII>HI>IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PE3ylbTaThl OCBOCHUS ydeOHOTo mpeamera «Du3uka» JOHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHMOHHBIM IIEHHOCTSM POCCHMCKOTO  OOIIecCTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIPaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYAIOIIErocs KaK aKTHBHOTO U
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHON OpraHU3aIliH;

YMEHHE B3aWMOJICHCTBOBATh C CONHAIBHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIUSMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH NIESTETHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOopMUPOBAaHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTHIKCHHSIM POCCHUHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIIGHWBATh CHTYAllMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHHMS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIFOYAs CTETUKY HAYYHOTO TBOPYECTBA, HPUCYIIIETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

WHTEpEeC K pa3auuHbiM cdepaM TpodecCHOHATBHOW JEesITeNbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (M3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMO0Opa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHHUS:

c(hOpPMHUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPHl, OCO3HAHHE TJI0OATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;

IUTAHUPOBAHUE W OCYIIECTBIICHUE JIEHCTBUN B OKPYXKAIOIIEH Cpelie Ha OCHOBE 3HAHUS
1[eJIei yCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA;



pacIIMpeHue OMbITa JACATEIBHOCTH OSKOJOTHYECKON HANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHS (PU3HUECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOU JEATEIHPHOCTH, TOTOBHOCTh B TPOIIECCE M3YUeHUsT (DU3HKHU
OCYILECTBIISTh IPOSKTHYIO H UCCIIEIOBATEIBCKYIO NCSITSILHOCTh HHIUBUYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble joruyeckue neicTBus:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]]aBaTh MapaMeTPhl M KPUTEPHH UX TOCTHIKEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBACMBIX (PHU3NICCKUX SBICHUSX;

pa3pabaTheIBaTh IIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepHUATbHBIX
1 HEMaTEePHUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh, OIICHWBATH COOTBETCTBHE PE3yJIbTATOB IICIISIM,
OIICHUBATh PUCKH TIOCIICICTBHI ACITEILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATE PAdOTy B YCJIOBHSAX PEATBHOTO, BHPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBINUICHUE NP PEIICHUH )KHU3HEHHBIX MPOOIIEM.

Ba3oBrble ncciieqoBare/ibCKue AeiCTBHA:

BJIQJICTh HAyYHOW TEPMHHOJIOTHEH, KIIOYEBBIMH TOHSATHUSMH W MeToJamMH (pusmyeckoin
HayKH;

BJIQJICTh HAaBBIKAMH y4eOHO-HMCCIIEIOBATEIbCKON M MPOEKTHON JEATEIILHOCTH B 00JacTH
(GU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY METOOB pPEIICHUs 3a1a4
(U3NIECKOTO COACPIKAHUS, TPUMEHEHHIO Pa3IMYHBIX METOJIOB MO3HAHUS;

BIIQJICTh BUJAMHU JCATEIBHOCTH IO TOJYYECHHIO HOBOTO 3HAHUS, €0 HWHTEPIpPETAIHH,
npeoOpa3oBaHUI0 W TMPHUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CHTYallUsAX, B TOM 4YHCIE IpU
CO3/IaHUHU Y4EOHBIX TPOCKTOB B 00JaCTH (HU3UKH;

BBISBJISITh TPUYMHHO-CJICJICTBCHHBIC CBSI3W M aKTyaJlM3HpPOBAaTh 3ajady, BBIJBUTATh
TUIOTE3y €€ peIICHHs, HAXOJWUTh AapryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBaTh IMOJIYYCHHBIE B XOJC PCLICHUS 3aJauyd pPe3yJbTaThl, KPUTHYCCKH
OILICHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (PopMynupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BAaTENbHOU NEATEIHHOCTH, B
TOM YHCTIE IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTHUUECKYIO 001aCTh KU3HEACSITENLHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIeH, TIpe/yIaraTh OPUTHHAIbBHbIE TOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Padora ¢ undopmanueii:



BJIAZICTb HAaBBIKAMHU I1OJTYYCHHA I/IH(bOpMaLII/II/I (I)I/I3I/I‘-IGCKOI‘O COJCpKaHnud M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IIOMCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHS;

OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJIB30BAaTh CpPCACTBA I/IH(bOpMaIII/IOHHI)IX N KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
PCIICHMU KOIHUTUBHBIX, KOMMYHHUKATHBHBIX H OPraHU3allMOHHBIX 3ajad C CO6JHOI[CHI/IGM
TpeOOBaHUI IPTOHOMHKH, TEXHUKU 0€301TaCHOCTH, THTHEHBI, PECypcOCOepEeKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM UH(POPMALIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DM3UYECKOTO COACPKAaHUS B pPAa3IMYHBIX (Qopmarax ¢ Y4ETOM
Ha3HA4YeHUs WHPOpPMAIMKM W LEJNEeBOM  ayAWTOpWUH, BBIOMpAs ONTUMAIBHYIO (QOpMY
MMpEACTAaBJICHUA U BU3yalIn3aluu.

KoMMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITH OOIIEHNE HAa YPOKaxX (DU3UKH M BO BHE-YPOUHOMU JIESITEIILHOCTH;

paCHO?:HaBaTI) HpC}lHOCBIJ'IKI/I KOH(i)J'II/IKTHI)IX chyauHﬁ " CMAT4YaTh KOH(l)J'II/IKTI)I;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCHOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYaJIbHON paboThI;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

HpI/IHI/IMaTB neian COBMeCTHOI;'I JCATCIIBHOCTH, OpFaHI/ISOBBIBaTI) 158 KOOpJII/IHI/IPOBaTI)
JNEUCTBUA MO €€ JOCTHKEHMIO: COCTAaBIATH IUIAaH JEHCTBUH, paclpelensiTh POJIU C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJAJa M KaKJIOTO YJ4aCTHUKA KOMAHJbI B OOIIHI pe3yabTar
0 pa3paboOTaHHBIM KPUTEPHSIM;

npejJiaraTh HOBBIE IMPOEKTHI, OICHUBATh HACH C TO3WIMHA HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH,

OCYIIECTBJIATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3JIMYHBIX CHUTYaIHsX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILIECTBJISATh IMO3HABATENIBHYIO NESITENbHOCTh B oOJacTu (pU3UKU U
aACTPOHOMUU, BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAaH pEHICHHs Pacu€THBIX W KAYeCTBEHHBIX 3ajady, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCA PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOUYTECHU;
JTaBaTh OLIEHKY HOBBIM CUTYAIIHIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEANIOYTCHU;
JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHHIO U TPOSIBICHUIO OPYIUIMH B oOnactu  (pusmkwy,
MTOCTOSIHHO TOBBINIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
JlaBaTh OLEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLIEHHUBATh
COOTBETCTBHUE PE3YJbTATOB LIEIISIM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
1 MBICIUTENIbHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

UCTIOJIb30BaTh NPUEMBI peIeKCHH ISl OLIEHKH CUTYaIIH, BEIOOpa BEPHOTO PEIICHHS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATh ce0sl, IOHUMAasi CBOU HEAOCTAaTKU U JIOCTOUHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B npouecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MTPOTrPaMMBbI IO (pU3MKeE 115
YPOBHS CpeliHero odiero oopa3oBaHusl y 0Oy4YarOIIMXCs COBEPIICHCTBYETCS SMOIMOHAIBHBIN
MHTEJJIEKT, IPEANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHE PUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
WU3MEHEHUSIM U POSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEl MOTHBAIMM, BKJIOYAIOIIEH CTpEeMJIEHHE K JOCTM)KEHHMIO IENIU MU YyCHexy,
ONTHMM3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXOMS U3 CBOUX BO3MOYKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIIEHMS C JPYTUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3peliaTth KOH(IUKTHL

HNPEIMETHBIE PE3YJIbTATHBI

K xoHiy oOyuenus B 10 kiacce mpeaMeTHbIC pe3yinbTaThl HA 0A30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAayYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTHUECKOI
NeSITeNIbHOCTH JIFOZICH;

YUUTHIBaTh TPaHUIBl NPUMEHEHHS] H3YUYEHHBIX (PU3UYECKHX MOJeNel: MarephalbHas
TOYKa, MHEepLUajIbHas cUcTeMa OTCcuYéTa, aOCOJIFOTHO TBEPAOE TENO, WICANbHBIM Ta3, MOJENH
CTPOEHUS Ta30B, )KUIKOCTEH M TBEPABIX TEJ, TOUCUHBIH DIIEKTPUYECKUN 3aps] MpU pelIeHUU
buznueckux 3a1ay;

pacrno3HaBaTh (HU3MYECKHE SBJICHUS (MPOIecCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETUYECKOW TEOpPHH CTPOCHHUS BEUIECTBA U DIEKTPOIUHAMHKU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPsIMOJMHEWHOE MBH)KEHHE, CBOOOJHOE TMaJIeHHE Tell,
JIBUKEHHE 10 OKPYKHOCTH, HHepIus, B3auMmojeiictBue ten, auddysusa, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeW M TBEPABIX Tel, M3MEHEHHEe 00bEMa Ted MPH HarpeBaHUuU
(oxyakieHnn), TeTJI0BOE paBHOBECHE, HCTIapeHHe, KOHACHCAIlUs, TNIaBIICHUE, KPUCTAITU3allu,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBILIEHUWE JTABJIEHUS ra3a MpPU €ro HAarpeBaHUU B 3aKPBITOM
COCyJle, CBA3b MEXIYy IapaMeTpamMu COCTOSIHHMS Ta3a B M30MPOLECCaX, dSJEKTPU3ALMS Tel,
B3aUMOJICIICTBUE 3apAJIOB;

OTIMCHIBATh MEXaHWYECKOE NIBIDKEHUE, MCIONb3Yysl (U3NYECKUE BEIMUYMHBI: KOOPAMHATA,
MyTh, NEpPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHila, UMIYJIbC Tela, KMHETHYecKas
SHEprusi, MOTCHIMAJIbHAS JHEPrHs, MeXaHudeckas paboTa, MeXaHWYeCKas MOIIHOCTh;, MpHU
OTHMCAHWU TPABWIBHO TPAKTOBaTh (DU3MUECKUH CMBICH UCTIOJB3YeMBIX BEIHYUH, UX



0003HAYCHHSI U €JMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3bIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIUYHHY
C IPYrUMH BEIMUYUHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIUIOBbIE CBOMCTBA TEJl U TEIUIOBBIE SBJIECHUS, HCIOJIb3YS
¢u3nyeckue BENWYMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHss KHHETHYeCKas DSHEeprus
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpPEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEPrus, padora rasza, KOA(PQHUIMEHT MOJIE3HOTO ACHUCTBHS TEIJIOBOTO
JBUTATEIIS; IPY OTIMCAHUH MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIIOJIB3YEMbIX BEIUYHH,
ux OOO3HAYCHHWsS] W EIUHMIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIONINE MAHHYIO (H3UIECKYIO
BEJIMYMHY C JPYTUMHU BEJIMUMHAM;

ONMCHIBATh WU3YUYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BELIECTBA U 3JIEKTPUUYECKUE SIBICHUS
(mpo1iecchl), UCIOJNIB3YST (PU3NYECKUE BEIMYUHBL: AJNEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJIA, MOTEHIMAJN, Pa3HOCTh NOTEHLUANOB; MpPU OINHUCAHUU IPABUIBHO
TpakTOBaTh (U3NYECKUII CMBICT HCHOJIb3yEMbIX BEIUYMH, WX OOO3HAUYEHUS MU €IWHULBI,
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ysl (U3NYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHoro tarotenus, |, |1 u Il 3axkonsr HpioToHa, 3aKOoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MUMITYJIbCca, TPUHLUI CYNEePIIO3UIIMU CUII, TIPUHIUIT
paBHOMpPABUS MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEII[ECTBA, a30Bbl€ 3aKOHBI, CBSA3b CpEAHENW KWHETHMYECKOW SHEPruM TEIJIOBOTO JIBH)KEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoil, MepBbId 3aKOH TEPMOIMHAMUKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €ro MaTeMaTHYECKOe BbIPAKEHUE U YCIIOBUS (IpaHMIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HCTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nuyaTh yClIoBUs UX O€30IaCHOTO MCIOJIb30BaHUsS B IIOBCEAHEBHOM XKU3HH,

BBITNOJIHATE 3KCIEPUMEHTHl 10 MCCIEJOBAHUIO (DU3MUECKUX SBJIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM IMpPSMBIX M  KOCBEHHBIX M3MEpPEHMH, MpH 3ITOM  (PopMyIHpoBaTh
npobiemy/3agadyy M TUIOTE3y Y4eOHOrO AKCIEpUMEHTa, COOMpaTb YCTAaHOBKY M3
IIPEUI0KEHHOT0 000pYA0BaHUs, IPOBOIUTH OIBIT U (POPMYJIUPOBATH BBIBOIbI;

OCYLIECTBIIATh MPSIMbIE W KOCBEHHbIE W3MEPEHUs (QU3MUYECKHX BEJIUYMH, I[PU 3HTOM
BbIOMPATh ONTUMAJbHBIA CIIOCOO HM3MEPEHHs M HCIOJb30BaTh H3BECTHHIE METOJbl OLIEHKU
MOrPEITHOCTEN U3MEPEHUN;

HCCIIEIOBAaTh 3aBUCUMOCTH MEXAy (U3MUECKUMHM BEIMYMHAMH C HCIOJIb30BAHUEM
OpSIMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHPOBATh pPE3yJbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BUAE TAOIMIl M rpadUKOB, A€iaTh BHIBOJIbI
10 pe3ysbTaTaM HUCCIIE0BaHUS;

coOmoaTth IpaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEA0BAaHMM B paMKax
y4eOHOTO SKCHEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  IMPOEKTHOW JEATENIBHOCTU C
UCIOJIb30BAHUEM MU3MEPUTENBHBIX YCTPONCTB U J1a00paTopHOro 000pyI0BaHHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U NMPUHLIUIBI, HA OCHOBE aHAJIN3a YCJIOBHS 33Jaull BHIOUPATh (U3HMUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (OPMYIbI, HEOOXOIUMBbIE A €€ pelieHus,
MIPOBOJIUTH PACU€Thl M OLIEHUBATh PEAIbHOCTh MOJyYEeHHOTO 3HauUeHUs (PU3MYECKON BEINYHHBI,

pelarh KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJeHUi ¢ ONOpoi Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKUE SBICHUS;

UCIONb30BaTh MPU pElICHHMM Y4eOHBIX 3a7ad COBpPEMEHHbIe HH(POPMAIMOHHBIE
TEXHOJIOTUHM JUI TIOMCKA, CTPYKTYPUPOBAHHUS, MHTEPHpPETAllMM M IPeJCTaBIeHHUs y4yeOHOH u



HAYYHO-TIONMYJISIPHOW WH(POPMALIMHU, MOJYYEHHOW W3 PAa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJM3UPOBAThH MOJTydaeMyI0 HH(POPMALIHUIO;

MPUBOANUTH TPUMEPHI BKIIA/Aa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKd, 0OBSICHEHHUE MTPOIIECCOB OKPYKAIOLIETO MHUPA, B PA3BUTHUE TEXHUKH U TEXHOJIOTHA;

UCIONB30BAaTh TEOPETUYECKHWE 3HAHWA 1O (HU3UKE B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOPAICHUHN C TPUOOPAMH U TEXHHYECKUMH YCTPOHUCTBAMH, JIJIS
COXPAHEHUS 3/I0pPOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKaloUIel cpene;

paboTaTh B IPYIIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh padboOTy
IPYNIbl, pAlUOHAJIbHO paCHpelesiTh OOA3aHHOCTM U IUJIAHUPOBATh JESATEIBHOCTh B
HECTaHJAPTHBIX CUTYalUAX, aJl€KBaTHO OLIEHMBATh BKJIAJl Ka)JOrO M3 YYAaCTHUKOB IpYIIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xonuy oOyuenus B 11 kiiacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaIOLIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IIPAKTUYECKOMN
NeSITEeNIbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAaHULIBI MPUMEHEHHUS M3YYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
AIIEKTPUYECKUI 3apsii, Jy4 CBeTa, TOYEUHBIM HCTOYHUK CBETa, SJepHas MOJEIb aToMa,
HYKJIOHHAsi MOJIEb aTOMHOTO Apa MPH pelIeHnn GU3NIECKUX 3a/1a4;

pacro3HaBaTh (U3UYECKUE SIBIEHUS (MPOIeCcChl) M OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOJAMHAMUKH M KBAaHTOBOM (DM3MKU: 3JIEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHMYECKOE, MAarHuTHOE [JEHCTBUS TOKA, B3aMMOJCHCTBHE MAarHMTOB, JJICKTPOMAarHUTHAs
WHIYKIHSA, ACHCTBHE MAarHUTHOTO IIOJIsI Ha IPOBOJHUK C TOKOM M JBHXKYIIUHCA 3apsf,
3JIEKTPOMArHUTHbIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PaCIpPOCTPAaHEHUE CBETA, OTPaKEHHE,
peaoMiIeHne, HHTepdepeHuus, Auppakuus W MOJApU3aLUs  CBETa, AUCIEpCUs CBeTa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHne, BOZHUKHOBEHUE JTMHEWYATOTO
CIIEKTPa aToMa BOJOPOJIa, €CTECTBEHHAs U UCKYCCTBEHHAs PAIMOAKTUBHOCTD;

ONMCBIBATH HU3YYEHHbIE CBOMCTBA BEILECTBA (2JIEKTPUUYECKUE, MArHUTHbBIC, ONTHYECKUE,
JIEKTPUUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPell) U 3JIEKTPOMArHUTHBIE SBICHUS (IIPOLECCHI),
UCHOJb3ysd (U3NYECKUE BEJIMYMHBL: DSJEKTPUYECKUI 3apsl, CHila TOKa, 3JIEKTPHUYECKOe
HaIPSDKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh IOTEHIUAJIOB, 3JIEKTPOABIKYILAs CHUIIA,
paboTa TOKa, MHIYKLUS MarHUTHOro Mmouisd, cwia Amnepa, cwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrusl 3JIEKTPUYECKOI0 M MArHUTHOIO IOJIeH, MEepHoJ M 4acToTa KoJieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B IpOLlecce MapMOHUYECKUX HJIEKTPOMAarHUTHBIX
KosebaHul, (POKyCHOE paccTOsSHHME M OINTHYECKas CWJa JIMH3bI, MPU ONUCAHWU IPABUIIBHO
TPAaKTOBaTh (U3MUECKUI CMBICI HCIOJb3YeMbIX BEIMYMH, HMX OO0O03HAUCHHs] WU EAMHULIB,
yKa3bIBaTh ()OPMYIIbI, CBS3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEIUUUHAMU;

ONMCBHIBATH M3YYEHHbIE KBAHTOBBIE SBJIEHUS M IPOLECCHI, HCIOJIB3YS (U3NYECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMInynbc (OTOHA, MEpPUOJ IMOoJIypacnaja, SHEpPrus CBS3W AaTOMHBIX sJiep, HpU ONMUCAHUHU
NPaBUIBHO TPAKTOBaTh (U3MYECKUN CMBICT HCIOJNb3YEMbIX BEJIMYMH, UX OO0O3HAUYEeHUs U
€IMHUIIBI, YKa3bIBaTh (OPMYJIBI, CBS3bIBAIOIIME AHHYIO (PU3NYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaUeHHE (PU3NUECKON BETUUUHBI;

aHAJTM3UPOBaTh (PU3MUECKHE MPOLECChl U SBJICHUS, UCIONB3yd (DU3MYECKHE 3aKOHBI U
OpUHOMIBL:  3akOH OMa, 3akoHbl IOCJIEAOBATENBHOIO M IMAPAUIENBHOIO COCIMHEHUS
IIPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3akoH 2JJEKTPOMarHMTHOM  MHAYKIUHM, 3aKOH
MPSIMOJIMHENHOTO PAcCIpOCTPaHEHUs CBETAa, 3aKOHBl OTPAKEHUs CBETA, 3aKOHBI IPEJOMJICHUS



CBETa, ypaBHeHHME OiWHIITEHHa I (GoTodhPeKTa, 3aKOH COXPAaHEHHS SHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHUs DJEKTPUUYECKOTO 3apsiia, 3aKOH COXPaHEHMs
MaccoBOr0 4HCIa, NOocTyaaTsl bopa, 3aKOH pajgMOaKTHBHOTO paclaja, MpU 3TOM pa3inyarhb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TpaHUIBL,
001acTH) MPUMEHUMOCTH;

OTIpENIENATh HAIpPaBJICHUE BEKTOpA MHIYKIIMM MArHUTHOTO TIOJs MPOBOJHUKA C TOKOM,
cuibl AMiiepa u cuisl JIopeHna;

CTPOUTh U OIIMCHIBATh U300paKEHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITIOJTHATh JKCIIEPUMEHTHl 110 HCCIEIOBAHUIO (PU3MUYECKUX SBJICHUH M TPOIECCOB C
UCTIOJb30BAHMEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHUH: Tmpu 3ToM  (OpPMYIMPOBATH
npobneMy/3agadyy W THIOTE3Y Yy4eOHOTO OKCIEpPUMEHTa, CcoOupaTh YCTaHOBKY W3
MPEUI0KEHHOTO 000PYI0BaHUS, TPOBOIUTH OTIBIT U (POPMYITUPOBATH BHIBOJIBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE W3MEPEHUS (PHU3MUYECKHX BEIUYMH, IMPH ITOM
BEIOMPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHHS M HWCIOJb30BAaTh HM3BECTHBIE METOIBI OLIEHKH
ITOTPEITHOCTEN U3MEPEHN;

MCCIIEIOBATh 3aBUCHMOCTH (PU3WYECKHUX BEIIMYHH C MUCIIOJIb30BAaHUEM IMPSIMBIX W3MEPECHUI:
IIpH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBaTh pe3yNbTaThl TOJYYCHHOH 3aBHCHMOCTH
(Gu3NYecKnX BEJIWMYMH B BHJIE TaOMUI] W TpaduKOB, JdenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBAHUS;

coOnroAaTh mpaBmiia O€30MacHOrO TpyAa MpH MPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO0 SKCIIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JIEATENbHOCTH C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (M3UYECKOM MOJAENbI0, HCHOJIb3Ys
(Gu3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJaudl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (PU3UUYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE ISl €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLICHUBATh PEAIbHOCTD MOyYEeHHOTO 3HAU€HU s (PU3NYECKON BETUUNHBI;

pelaTh KaueCTBEHHbIE 3aJayM: BBICTPAUBAaTh JOIMYECKM HENPOTUBOPEUYMBYIO ILIETIOYKY
paccykJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3MUECKUE SIBIICHMS,;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3a7ad COBpPEMEHHbIE HMH(OPMAILIOHHbIE
TEXHOJIOTUU JUIsl MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAlUU U MPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOW MH(pOPMALMKU, HOJYYEHHOM W3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OpPMAILHIO;

OOBSICHATH NPUHIUIIBI IeHCTBUS MaIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3JinyaTh
yCJIOBHS UX O€30IIaCHOTO MCII0JIb30BaHMSI B IOBCEAHEBHOM KU3HM,

NPUBOANUTH MPUMEPHI BKJIA/JAa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHWA 10 (U3MKE B TOBCEJAHEBHOW JKU3HU IS
oOecrieyeHus 6€30MaCHOCTH MPU OOpALEHUHN C TPUOOpPaAMH U TEXHUUECKUMH YCTPOHCTBAMH, AJIS
COXpaHEHHUS 3JI0POBbsI U COOJIOICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpene;

paloTatTh B IpymIe ¢ BHIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX pOJIeH, INIAHUPOBATh PabOTy
TpYIIBbl, palMOHAIBLHO paclpelesiaTh O0O0f3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B
HECTAaHJAPTHBIX CUTYallUsX, aJ€KBaTHO OLEHMBATH BKJAJ KaXXJIOTO W3 YYAaCTHUKOB TPYMIBI B
peleHre paccMaTpuBaeMOi POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
bubmmoreka [{OK
1.1 ) 2
W3HWKa U METOJIbI HAYYHOTO TTO3HAHUS 0 0 httos://m.edsoo.ru/7fA1bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > 0 0 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! 0 0 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 0 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1 0
OCHOBEI TEpMOHAMHKH https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHMSI BEILIECTBA. bubnuorexa [IOK
3.3 5 0 0
@Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 0 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1 0
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onrruxa 10 0 3 bubmorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OcCHOBBI crieManbHON TEOPUHU 4 1 0 bubnnoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazueny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 DNeMEeHTbhl KBAHTOBOW ONITUKH 6 0 0 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue aToMa 4 0 0 bubnuorexa [IOK
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4.3

ATOMHOE SAPO

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

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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