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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOr0 YpOBHS Ha YpOBHE CpeOHEro oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHHA M TpeOOBaHUI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHbix B @®I'OC COO, a Takke c yd€Tom
benepanbHOl pabodyell MporpaMMbl BOCIHUTAHHS ¥ KOHILEHIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX oOpraHm3anusax Poccuiickoit  ®Denepanuu,
peayIn3yIoUIMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PU3MKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOU KapTuHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpeboBanusM PI'OC COO kx miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHBIM
pe3yiabTaTaM OOyueHHus, a TaK)K€ YYUTHIBAET HEOOXOJMMOCTb pPEATU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil onpenensorcs
OCHOBHBIE 1I€IM U3ydeHUs (U3UKH Ha YpPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (U3MKHU: JMYHOCTHBIE, MeETalmpeaMETHbIE, IpelMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYEMbIE 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 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAU€CTBE YI€OHOTO
MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CUCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GUBHKA — CHCTEMOOOpa3yIOMMMA JJIsi €CTECTBEHHO-HAyYHBIX YYEOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, Ouonoruedt, gusmdyeckoi reorpadueir m actpoHoMuei. Vcmonb3oBaHue W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, MOJYYEHHs] HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOW BKJIAJl B
(hopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTHHBI MUpPa 00y4aromuxcs, B GopMUpoBaHHE YMEHUI
MIPUMEHSTh HaAyYHBIH METOJ MO3HAHUS TPU BBHIIIOJHEHUH UMU Y4EOHBIX UCCIIEI0OBAaHUM.

B ocHoBy Kkypca pusuku st ypoBHS CpeAHEro o0IIero o0pa3oBaHusl MOJI0XKEH Psij UIEH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenrocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3AesioB (PU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ HEl MaTepuan Kypca Gpusnku o0beTMHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBuserca (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BELIECTBE U IOJIE.

Hoesn cymanumapuzayuu. E€ peanuzanus mnpeanonaraeT MCHOIb30BaHUE TYMaHUTApHOTO
noTeHIuana Gu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBa,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTMYECKHUMHM MTPOOIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku npeamnonaraeT 3HakoOMCTBO C HIMPOKUM
KpYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamnsyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX 3KOJOTMUECKUM MpPoOjIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYKJICHHS MTPOOJIEM paIlHOHAIEHOTO MTPUPOOTNIONB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXHEBBIMU DJIEMEHTAaMHU Kypca (M3MKH Ha YPOBHE CPEJHEro o0mero oOpazoBaHUs
ABIISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopud, poyid (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULaX NPUMCHUMOCTHU TCOprI, 11 OIIKMCaHUusI €CTCCTBCHHO -
Hay4HBIX SIBJICHUH U TIPOLIECCOB).

CuCTeMHO-IeITETLHOCTHBIN MOJIX0/1 B Kypce (PU3UKH peamn3yercs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAILHON NeSITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHS Kypca
(GU3UKH — ATO KCHOJB30BAHME CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB M
abopaTOpHBIX pabOT, KOTOphIE B TporpamMme Mo (u3nke OOBeAUHEHBI B OOUIUN CIHCOK
YUEHHUYECKUX TPAKTHUYECKUX padoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMBIX JJid KOHTPOJIA H OLCHKHU, OCYHICCTBIIACTCA YYaCTHHKAMH 06p330BaT€J'II)HOFO
rporecca UCX0/i U3 0COOCHHOCTEH MIaHUPOBAaHUS U OCHalleHUs kabuHera ¢usuku. [lpu 3Tom
obOecnieunBaeTcs OBJIaJICHHE OOy4alOUIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HCCJIC10BaHUA 3aBHCHUMOCTEHN (1)I/ISI/I‘-I€CKI/IX BCIIMYMH W IMOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MMPECATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHME YACIIACTCS PCUHICHUTO paC‘-IéTHBIX 1 KAQUYCCTBCHHBIX 3aJ1a4. HpI/I 3TOM
IUTsl pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJTaHHON (PM3MYECKON MOJIEINBIO,
MO3BOJISIONINE MPUMEHSTh H3yYeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasferna
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX Pa3gcIOB. 21.]'[5{ KauC€CTBCHHBIX 3aJa4 IPUOPUTETOM
SBIIAIOTCA 3aJaHUsl Ha OOBSCHEHUE TMPOTEKaHUsS (U3MUECKUX SBJICHUH M TPOILIECCOB B
OKpYXarolen >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOIENH Uil CUTYalldu TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBaHmsiMmu DPI'OC COO Kk MarepuasbHO-TEXHUUYECKOMY
obOecrieueHUI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHus JOJKEH HM3Y4aTbCs B YCIOBHUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabunere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1ab0opaTopHOE 000PYIOBAHKE ISl BHIIOJHEHUS YKa3aHHBIX
B IporpamMMe Mo GU3MKE YYECHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHKE.

JlemoHcTpalmoHHOe 000pynoBaHue (OpMHpPYeTCs B COOTBETCTBUM C IMPUHIUIIOM
MUHUMAaJIbHON OCTATOYHOCTH M 00OecrnednBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
¢bu3MKe KIIOYEBBIX JEMOHCTpAlUi Ui HWCCIENOBAaHHUS HM3y4aeMbIX SIBJICHHI M IPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaboparopHoe obOopymoBaHuE ISl YYEHUYECKMX MPAKTUYECKUX paboT dopmupyercs B
BUJIE TEMAaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcsi B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. Temarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAaHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX M IH(PPOBBIX MPHOOPOB, a Takke
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE HIU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH ENSIMU U3YyUEHUS (UMUK B 00IIeM 00pa30BaHUM SIBIISTFOTCS:

e (opmupoBaHue HHTEpeca W CTpeMJICHHS OOYy4aloNMXCSd K HAyYHOMY H3YUEHHUIO

MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;
® pa3BUTHE TPEACTABICHWH O HAyYHOM MeETOJle¢ TMO3HaHUA H (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(bopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa W3YueHHs] OCHOB CTPOCHUS
MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (PH3UKH;

(dbopmMupoBaHue yMEHHI OOBSICHATH SBJICHHS C UCIIOJIb30BaHUEM (PM3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEeIbCTB;

(dbopMupoBaHHe NMPEJCTABICHUNA O PO (PU3HMKH VI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TuX Ieneil oOecreumBaeTcs PEIICHHEM CIEeIYIONINX 3alad B Ipolecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0miero o0pa3oBaHus:

nprOOpEeTeHNE CHCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSX, BKIIIOUAsT MEXaHHUKY, MOJICKYSIPHYIO (PH3HKY, IIEKTPOAMHAMUKY, KBAHTOBYIO
(U3KKY U 3JIEMEHTHI acTPO(PU3HKHY;

dbopMupoBaHHE YMEHUW TMPUMEHSATH TEOPETUYECKUE 3HAHUS Ui OOBICHEHUS
(bU3UYeCKUX SBICHUM B TPUPOJIE U JJs1 TPUHATUS TPAKTHYECKUX PEIICHUH B
MMOBCEIHEBHOMN JKU3HH;

OCBOEHHE CIOCOOOB pElIeHHs pa3iMyYHBIX 3a4ad C SBHO 33JaHHON (QU3MYecKOn
MOJENbI0, 3a/ay, TOJpa3yMEBaIOLIUX CAMOCTOSITENIbHOE CcO3/aHue (u3nueckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3MYECKUX OCHOB M TPHUHITUIIOB JICHCTBUS TEXHUYECKUX YCTPOWUCTB WU
TEXHOJIOTMYECKUX MPOIECCOB, MX BIUSHUS HA OKPYXKAIOUIYIO CPEIY;

OBJIaJIECHUE METOJIaMU CaMOCTOSITENIbHOTO TUIAHMPOBAHUSI U MPOBEACHUS (PU3HUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HMHQOpPMAIMH,  ONpeAeseHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
NESATENBHOCTH.

Ha wmsydyenue ¢usmku (6a30BBI YpOBEHBb) HAa YpOBHE CpeAHero oOmiero oOpa3oBaHHS
otBoauTcs 136 wacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 gacoB (2
yaca B HEJIEIIO).

[Ipemiaraemsrii B mporpamme 1o Gpu3uKe NepedeHb J1a00paTOPHBIX M MPAKTHYECKUX PadoOT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YYHTENb JEJIaeT BBIOOp MpOBEACHUs TabOpaTOpHBIX paboT u
OTIBITOB C YYETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yJatOIIXCsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka 1 MeTOABI HAYYHOI0 O3HAHUSA
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUs OKpyxarouiero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie runote3sl. Pusnveckue
3aKOHBI U TeOpUH. | paHHUIIBI MPUMEHNMOCTH (PU3UUECKUX 3aKOHOB. [IpHHINIT COOTBETCTBUSI.
Ponmp m mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMIIBIOTEPHBIE ATUHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[Tepemernienne, CKOpPOCTh (CpemHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMU Ha OCH CUCTeMBI KoopauHaT. ClIoKEHHE TEPEeMEIIeHU 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIWKEHUE. ['padmku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NIEPEMELICHUSI MaTEPUAIbHON TOYKH OT BPEMEHH.

CBoboaHoOe masieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxeHue. [[BrkeHME MATEpUATIBHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM M0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAs cKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckre yCTpOMCTBA M IPAKTHYECKOE MPUMEHEHHUE: CIUIOMETp, JBWKEHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEPEIAUH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UILTFOCTPALIMS 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 py JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C 1I€JIbIO ONPEACICHUSI MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  NYTAMH, TNPONACHHBIMM  TEJIOM  3a
MOCJIEI0OBATENbHbIE pPaBHbIE MPOMEXYTKH BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWXEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUkKEHUS MIAPUKA B BA3KOM KUJIKOCTH.
N3ydenue nBuxeHus Tena, OporeHHOro TOPHU30HTATBHO.
Tema 2. Junamuxa

[Tpunnun otHocurenbHOCTH ['anuies. [lepsoiid 3akoH HproToHa. MHEpIIManbHbBIE CHCTEMBI
OoTcUYéra.



Macca Tema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Hprotona ist
MaTepuaNtbHOM TOUKHU. TpeTuid 3akoH HploTOHA /1711 MaTepUanbHbIX TOUEK.

3akoH BceMHupHOro TaroreHus. Cuna tsxectd. [lepBas kocMuueckas CKOpOCTb.

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

Tpenune. Buasl Tpenust (mokosi, cKoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIBKEHUS U cuia TpeHus nokos. Koaddumment Tperns. Cuna conmpoTuBIeHUS
MIpU ABMKECHUU TeJIa B )KUJKOCTH WJIH Ta3e.

[TocTynarenpHoe U BpaliareabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MoMeHT cuiabl OTHOCUTENIBHO Ocu BpaieHus. lliedo cuibl. YcinoBusi paBHOBecHs
TBEPAOTO Tea.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHWE: TMOIIMIUITHUKY, JIBHKCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHEepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

Crnoxenue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOpMaIiH.

Hesecomocts. Bec Tena npu yCkOpeHHOM MOABbEME U MMAICHUH.

CpaBHEHHE CHIT TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHns Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U PE3UHOBOM
oOpasrie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIET0 OCh BPALLICHHUS.

Tema 3. 3akonvl cOXpaHeHus 6 MeEXAHUKe

Nmmynsc MaTepualibHON TOYKH (TeJa), CUCTEMbl MaTEpHANIbHBIX TOYeK. VIMITyIbC CHUJIBI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHUs UMITyJbca. PeakTUBHOE ABMKEHUE.

Pabota cunpl. MOIIHOCTE CHJIBI.

Kunernueckas sHeprus mMatepuaibHOW TOUYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

[ToTenmmanpHas sueprus. [loTeHumansHas sHeprust yupyro aeopMupOBaHHOM MPYKUHBI.
[ToTennmanpHas 3HEprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple W HEMOTEHIUANbHbIE CHIIBL. CBsi3b PabOThl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKOM YHEPrUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckre yCcTpoONCTBA U INPAKTHUUECKOE NPUMEHEHHE: BOJOMET, KOIEpP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHOW PHEPTUHU B KHHETHUECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul



N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Teila Ha
IIPUMEPE PACTSKEHUS] PE3UHOBOIO JKI'yTa.

Pa3nen 3. Moaeky/sipHasi puznka u TepMOAMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-KMHETHUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxkenue. Huddysus. XapakTep ABWKCHHUS W B3aUMOJICHCTBUS YaCTHI]
BemecTBAa. MOJENN CTPOCHUS Ta30B, JKUAKOCTEH W TBEPABIX T U OOBSCHEHUE CBOWCTB
BEIIECTBA HAa OCHOBE AITUX Mojenend. Macca u pa3mepbl Mosekyn. KosndecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u €€ nzmepenue. lllkana remneparyp Llenscus.

Mogens uaeanbHOoro Ta3za. OCHOBHOE YpPaBHEHHE MOJICKYJISIPHO-KHHETHYECKON TEopuun
UJeaTbHOTO Ta3a. AOCONIOTHAash TeMIeparypa Kak Mepa CpeAHed KHHETHYECKOW JHEepruu
TEeIUIOBOrO JABWKEeHHWS dYactul rasza. Illkama temnepatyp KensBuHa. [a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon [lansToHa. M3ompouecchl B UACaIbHOM Tase ¢
MTOCTOSTHHBIM KOJIMYECTBOM BelIecTBa. [ 'paduyueckoe mpeacTaBIeHHe U30TPOIECCOB: N30TEPMa,
n30x0pa, u3obapa.

TexHuueckue ycTpoicTBa U MIPaAKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OnpIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, ¢oTorpaduu  MOJEKYI
OPraHN4YeCKUX COCTMHECHUH.

OmnbrTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIIUE YPABHEHHUE COCTOSHUS UJICATBHOTO I'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenne Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHid o0bEma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXAy apaMeTpaMU COCTOSHUSL Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoouHamuku

TepmonnHamuueckass cucteMa. BHYTpeHHSAsI 3HEprusi TEPMOJMHAMUYECKOW CHUCTEMBI U
criocoObl e€ m3MeHeHus. KonmnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEprUusi 0JHOATOMHOTO
uJeanbHOTO ra3a. Buel Temionepenayu: TEIONPOBOAHOCTb, KOHBEKIIUS, U3IIydeHHE. Y IebHas
TEII0EMKOCTD BellecTBa. KolnuecTBo TEmIOTHI IpH TeIUIONepeaaye.

[Tonsitne 006 ammabGatHOM mporecce. IlepBeiit 3akoH TepmoauHamuku. [IpuMmeHneHue
MEePBOTO 3aKOHA TEPMOJIUHAMHKH K H3ompoIieccaM. [ padudeckas mHTepripeTanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPHUPOIE.

TennoBbie MamuHbl. [IpuHIIUTIBL eiicTBUS TeMIOBBIX MamuH. [IpeoOpa3oBanus SHEPTUU B
TEIUIOBBIX MamwuHax. Koadduiment noneznoro aeiictBus TeruoBoi Mammubel. [{ukn Kapho u
ero K03 PUIMEHT MOJIE3HOTO NEHCTBHSI. DKOJIOTUIECKHE MPOOIEMBbI TETIOIHEPT€TUKH.

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



Jlemoncmpayuu

N3meHeHne BHYTpPEHHEH SHEPruu Tela MPU COBEPIICHUU pPabOTHI: BBUIET MPOOKU U3
OYyTBUIKM TIOJl JIEHCTBHEM C)KaTOro BO3JyXa, HarpeBanue >pupa B JaTyHHOU TpyOKe MyTEM
TpeHusi (BUICOAEMOHCTpALIN).

W3meneHne BHyTpeHHEN aHepruu (TeMiepaTypbl) Teja Ipu TeIionepeaaye.

OmnbIT 10 aTMabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Mogenu nmapoBo#t TypOUHBI, ABUTATENSI BHYyTPEHHETO CrOPAHHUs, PEAKTUBHOTO JIBUTATEJISI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHAeHcamus. McmapeHue u  kumeHue. AOCONIOTHasT U
OTHOCHTEIIbHAS BIIAXXHOCTh BO3ayxa. HacwleHHbIN Tap. Y enpHas TEIioTa mapooopa3oBaHusl.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

Teépnoe Teno. Kpucraimuyeckue u amopgHbIie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIJIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuanbl. [lnaBneHune um Kpucramnuzauus. YelbHas
TerioTa miasneHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OayiaHca.

TexHudeckne yCTpOWCTBA M TPAKTHYECKOE NPUMEHEHHE: TUTPOMETP M TICUXPOMETD,
KaJIOPUMETP, TEXHOJOTHHM TIOJYYCHHsS COBPEMEHHBIX MaTepuajioB, B TOM YHCIIC
HaHOMATEepPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX apOB.

Kunenue npu noHM>KEHHOM J1aBJICHUM.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus U MJIaBiIeHHs KPUCTAINTMYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomuol

N3mepenue 0OTHOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pasznen 4. diiekTpoauHaAMHKA

Tema 1. Dnekmpocmamuka

OnekTpusanuss Tell. OJEKTpUYecKuid 3apsn. JIBa BuIa SIEKTpUYECKHX 3apsioB.
[IpoBOAHMKH, AUIEKTPUKH U MOTYPOBOAHUKU. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue  3apsinoB.  3akoH  Kymona. TodeuHbll  3iIeKTpUYECKHM — 3aps.
Onektpuueckoe mnoJe. HampsxEHHOCTh anekTpudeckoro mnois. [lpuHiun cynepno3unuu
ANEKTPUYECKUX MoJieh. JINHUY HanpsHKEHHOCTU JIEKTPUUECKOTO TOJIS.

PaGora cun oanektpoctatnueckoro moss.  [lotenmman. Pa3HocTh MOTEHIMATOB.
[IpoBOAHMKY M AUDIEKTPUKH B AJIEKTPOCTATUUECKOM ToJie. JluaniekTpuueckasi IpOHULIAEMOCTb.

OnektpoéMkocTh. KoHzaeHcaTtop. DneKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOT0 KOHJEHCAaTopa.

TexHuyeckue yCcTpoOWCTBA U MPAKTUYECKOE IPUMEHEHHUE: AIIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE SJIEKTPONPHOOPOB, KOHAECHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YeTpoUCTBO U IPUHLIUII JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBue HadIEKTPU30BAHHBIX TEI.



DNEKTpUUECKOE MOJIE 3aPSUKEHHBIX TEll.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTH4ecKas 3allluTa.

JIUnIIeKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcCAaTopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOI0 KOHJEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEeKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO ToKa. MICTOUHWKM TOKa.
Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon OMa as1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYnensHoe COTIPOTUBIIEHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jxoynsa—Jlenia. MOIIHOCTh 3IEKTPUYIECKOTO TOKA.

DNeKTpOABMKYIIasi CHJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHMKA ToKa. 3akoH Oma amst
MOJTHOM (3aMKHYTOM) d7eKTprieckoi nenu. KopoTkoe 3amMpIkaHueE.

DNeKTpOHHAs MTPOBOUMOCTD TBEPIBIX METAUIOB. 3aBUCUMOCTh COTTPOTUBIICHUS METAJIJIOB
oT Temneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOCTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOIHHUKOB.
CaoiicTBa p—n-niepexoa. [TomynpoBoHUKOBBIE PHUOOPHI.

DJIEKTPUYECKHII TOK B PAaCTBOPAX M paciulaBax 3JICKTPOJUTOB. OJIEKTPOJUTHYECKAS
JUcCcolanus. JIEKTPOIU3.

DIIEKTPUYECKHI TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOSATENbHBIN pa3psaa. MosHus.
[Ina3zma.

TexHuueckne yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, HMCTOYHHMKH TOKa, DJEKTPOHArpeBaTelbHbIE MPUOOPHI, DIEKTPOOCBETUTEIbHbBIC
npuOOpPbl, TEPMOMETP COIMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPHl U (OTOPE3IUCTOPHI,
ITOJIYIIPOBOIHUKOBBIN IMOJ, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTb COINPOTUBIICHUS] LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAJH
MOINIEPEYHOI0 CEYEHUs U MaTepHuana.

CMenaHHoe coeIMHEHUE MPOBOJHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKYLIEH cuiibl. KOpoTkoe 3amblKaHHE TallbBAHMYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCUMOCTD COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AYXa.

OHOCTOPOHHSSI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydeHne cMeanHoro CoOeIMHEHUS pE3UCTOPOB.

WN3mepenue SneKTpOABMKYIIEH CHJIBI HCTOYHMKA TOKA U €ro  BHYTPEHHETO
CONIPOTHUBIICHHUSL.



Habmonenue snexTponusa.

Me:knpeaMeTHbIe CBSI3H

N3ydyenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kimacce OCyIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcamMM MaTeMaTWKH, OWOJIOTHH, XHMUH,
reorpauu 1 TEXHOJIOTHH.

Mesicnpeomemnsie nousamus, CBSI3aHHBIE C M3YyYCHHEM METOJOB HAYYHOTO IO3HAHUS:
SBJICHUE, HAYYHBIM (akT, TUmoTe3a, (usnyeckas BEIUYMHA, 3aKOH, TeOpws, HaOIrOneHHE,
HKCTIIEPUMEHT, MOJICTUPOBAHNE, MOJICIb, U3MEPEHHE.

Mamemamuxa: pelmieHHEe CHCTEMbl YypaBHEHHMW, JHWHEWHas ¢GyHKous, mapabona,
runep0oIia, uX rpaduKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCHHYC, TAHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPhI M WX IPOCKIWU Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe IBIWKEHUE B KUBOU npupoje, nudgdysus, ocMoc, TerooOMeH
KHUBBIX OPTaHU3MOB (BHJIBI TETUIOTIEPEIaud, TETIOBOE PABHOBECHE), DIIEKTPUUYECKHE SBIICHHS B
YKUBOU IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIDHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJICKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOIUTHIECKAS UCCOIIHAIIHS, TaTbBAHHUKA.

T'eoepagpus: BIaxXxHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: ipeoOpa3oBaHNe JIBMKEHHUH C MCIIOJF30BAaHUEM MEXaHU3MOB, YIET TPEHHUS B
TEXHUKE, TOJIIMITHUKN, WCIOJh30BAaHWE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHUKE (pakeTa,
BOJIOMET W JpYrue), JABUTaTelb BHYTPEHHErO CropaHus, mapoBas TypOWHA, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUsI COBPEMEHHBIX MAaTEepHalIOB, B TOM YHCIIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTHH,  DJEKTPOCTATHYECKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEpP, dJIEKTpOHArpeBaTelIbHbIE IPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHIL, TATbBAHUKA.

11 KJIACC

Pa3znen 4. diiekTpoauHaAMHKA

Tema 3. Maznummnoe none. I1eKmpomMazHUMHAan UHOYKUUA

[lTocrosiHHble MarHuWThl. B3anMoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
Bekrop marauTHOM nHAyKuuU. [IpuHIMO Cyniepno3uiy MarHUTHBIX MoJiel. JInHUKM MarHuTHOM
nHAyKuuu. KapTuHa nTuHuN MarHUTHOM MHIYKIIUU OISl HOCTOSIHHBIX MarHUTOB.

MarnuTtHO€E 1oJie IPOBOJHUKA C TOKOM. KapTuHa JNWHMNA MHAYKIMM MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOTO KOJIBLEBOIO NMPOBOJAHHUKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NpOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HalpaBIICHUE.

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

SIBneHue HNEeKTpOMarHUTHOM WHAYKUMH. [lOTOK BeKTOpa MarHUTHOW HHIYKIUU.
DNEKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIN Dapajes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJAa WHAYKIUU B IMPOBOJAHUKE,
JBUKYILEMCS IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IOJIE.

IIpasuiio Jlenna.

NHnykTuBHOCTD. SIBJIEHUE CAMOMHAYKIMH. DIEKTPOIBUKYILAs CUJIa CAMOUHTYKITUH.



DHeprusi MarHuTHOTO MOJIsI KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHuuecknue YCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTHI, JIEKTPOBUTATENb, YCKOPUTEIIN SJIEMEHTAPHBIX YACTUIL, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOTO IIy4Ka MAarHUTHBIM I10JIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[evictBue cuiibl JIopeHI1a Ha HOHBI JIEKTPOJIUTA.

SBneHue HNEKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJBIIKYILECH CUIIBI MHIAYKIIMH OT CKOPOCTH M3MEHEHUS] MAarHUTHOTO
ITOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO TOJISI KAaTYIIKKA C TOKOM.

HccnenoBanue neicTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBIEHUS SJIEKTPOMArHUTHOW WHIYKITHH.

Pa3nen 5. KosieOanus 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomazHumHvle KOae0anus

KonebarenpHast cucrema. CBoOOmHBIE MexaHWYeCKHWe KosieObaHus. [apMoHMUECKHE
konebanus. Ilepwon, dvacrtora, amrumtyna W ¢asza kojeOanwit. [IpyXKUHHBI MasSTHUK.
MareMaTtnuecknii MasTHUK. YpaBHEHHUE TapMOHHYECKUX KojeOanuil. [IpeBpamienue sHepruu
IIPU TapMOHUYECKNX KOJIeOaHUSX.

Konebarenbubiit  koHTyp. CBOOOJAHBIE 3JIEKTPOMAarHUTHbIE KojeOaHUS B HACATBHOM
KoJeOaTebHOM KOHType. AHAJOTUsS MEXIy MEXaHWYeCKUMU U DIIEKTPOMArHUTHBIMU
kosnebanusaMu. @opmyna ToMmcoHa. 3aKOH COXpaHEHHsS SHEPTUU B UACATHLHOM KOJeOaTelbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHYXIEHHbIE MEXaHUYECKUE KOJIeOaHMUs.
Pe3onanc. BeiHyXIeHHBIE 2IEKTPOMArHUTHBIE KOJIeOaHusI.

[Tepemennbiii Tok. CHHYCOMAATBHBIA MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAYEHUE CUITBI TOKA M HAMIPSHKCHHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W HOTPeOICHUE DIEKTPUUECKON SHEPTUH.
DKOJIOTUYECKHE PUCKU TPU MPOU3BOJACTBE dJIeKTpodHepruu. KynbTypa HCIOIb30BaHUSA
AIIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU.

TexHuueckre yCTpPOMCTBA M MPAKTUYECKOE TPUMEHEHHE: DJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKa, JIMHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KoseOaTeNbHON CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

HabGnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.



CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOAHUSI.

OcuumiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKA M HANPSDKEHUST OT BPEMEHH)  JUIS
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocneaoBaTeIbHOM COEIUHEHUU PE3UCTOpa, KATYIIKH WHAYKTUBHOCTH U
KOHJEHCATopa.

Mogenb TUHUM 3IEKTPOIIepEIaun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

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

UccnenoBanue TmnepeMEHHOTO TOKa B IENM M3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIGHCATOPa, KaTYIIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60J1HbL

MexaHnuveckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. CkopocTh pacnpocTpaHeHUs
U JHa BOJHBL [lomepeuHble W TPOJOJbHBIE BOJHBL. MHTepdepeHuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHSI M3JyYCHHsS JJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanus BekTopoB E, B, V B snexrpomarautHoi BojHEe. CBOHCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHWE, TMpeJoMJIeHne, ToJisgpu3anus, maudpakmus, wuatephepeHius. CKopocTh
ANIEKTPOMArHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHRIX BOJIH. [IpuMeHeHHe 3JeKTpPOMArHUTHBIX BOJH B TEXHUKE H
OBITY.

[IpuHUHMNBI pairoOCBS3U U TeNEeBUACHUS. Pagronokanusi.

DJIEKTPOMArHuTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHnueckre yCTpOWCTBa M IPAKTUYECKOE NMPUMEHEHME: MY3bIKaJbHbIE WHCTPYMEHTHI,
YIBTPa3BYKOBAsl JMATHOCTUKA B TEXHUKE W MEIWLHHE, pajap, pagIuoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPaHEHUE OTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomieecs Teno kak HICTOYHHK 3BYKa.

Habntonenue oTpaxxeHus U MpeaoMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHnu U Jupakiii MEXaHHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmonenue cBSI3M T'POMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJIeOaHUH.

UccnegoBanue  CBOWCTB  AJIEKTPOMATHUTHBIX — BOJH:  OTPaK€HUE, IPEIOMIICHHUE,
noJisipu3anus, AMpakuus, uHTephepeHIus.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMonrHeitHOE paclipoCTpaHEHHE CBETa B OJJTHOPOAHON Cpene.
JIyua cBera. ToUeYHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne HM300pakeHU B IUIOCKOM
3epKa’e.

[Ipenomnenne cBeTa. 3aKkOHBI TMPEIOMIICHHUS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomiienus. [lonHoe BHyTpeHHee oTpaxkeHue. l[IpenenbHbI Yroj MOJHOTO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus cBeta. CoxkHbIi cocTaB 6enoro cBera. LBer.



Cobuparomue W paccewBamomue JHUH3bL. ToHKass nuH3a. DOKYCHOE pPACCTOSHHE U
OTITUYECKAs CHJIa TOHKOW JIMH3EL. [locTpoeHne n300pakeHHt B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMysia TOHKOU JIMH3BIL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas omntuka. Wurepdepenuus cBera. KorepeHTHbIE HUCTOYHUKH. Y CIIOBUS
HaOJIO/ICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPESHIITMOHHON KapTUHE OT IBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmuss  cBeta. Judpakunonnas pemérka. YcIoBHE HaOMIOJACHUS TIJIaBHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBA M TPAKTHYECKOE MPUMEHEHWEe: OYKM, JIyna, (QoToarrmapar,
MPOEKIIMOHHBIN  ammapar, MHKPOCKOT, TEJIECKON, BOJIOKOHHAs OINTHKA, AUPPAKIIUMOHHAS
peméTKa, TMOJIAPOUI.

Jlemoncmpayuu

[IpsiMonmHeHOE pacmpocTpaHEeHUEe, OTPAKEHHE U TpejomiieHHe cBera. OnTuyeckue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONMCTB M300paykKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nnrepdepeHium crera.

Ha6nronenue qudpaknuu certa.

HaGnronenue aucnepcun cBeTa.

[Tonydyenue cnekTpa ¢ TOMOIIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns MpesoMIIeHUs CTEKIA.

HccnenoBanue cBONCTB M300pakKeHUH B JIMH3AX.

Habmonenue nucnepcun cBera.

Pa3znen 6. OcHOBBI crienMAJILHOH TEOPHMH OTHOCUTEILHOCTH
['panuubl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. [locTynmarel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: WHBApHAaHTHOCTh MOJYJs CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHTEIBHOCTH DWHINITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU U COKPAILICHUE JJIUHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YaCTHULIBI.
CBs13b MaccChl € SHEPTUEHN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl TOKOSL.

Pa3nen 7. KBanroBasi pusznka
Tema 1. Inemenmot K6anmMo60U ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u s3Hepruu GOTOHA C €ro YaCTOTON. DHEPrHsi U UMIYIbC
¢doToHa.
OtkpeiTue U uccienoBanue @orodpgekra. Ombitel A. I. CroneroBa. 3akoHBI
dororddexra. YpapHenue DitHmTeiHa 1 Gporosddexra. «Kpacnas rpanuna» Gotosdpdexra.
JNasnenue cera. OnbiTel [1. H. JIeGenena.
XHUMHUUYECKOE IEHCTBUE CBETA.



TexHuueckre yCTPOWCTBA M IMPAKTHUYECKOE MpPUMEHEHHe: (OTOdIEeMEeHT, (OTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IIIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTodhdeKTa.
Ceeroauo.
Counneunas Gartapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
Mmozenb aroma. Ilocrynarer bopa. M3nydenne u mornomenne GOTOHOB MPH IEpexojie aToMa ¢
OJIHOTO YpPOBHSI B3HepruuM Ha Apyro. Buapl crekrtpoB. CrexTp ypOBHEM 3HEpruu aroma
BOJIOPO/JIaA.
BonHoBbI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KopmyckyasipHO-BOJIHOBOW Tyainu3M.
CrioHTaHHOE U BBIHYXJCHHOE U3ITyYCHHUE.
TexHuueckre yCTpOMCTBA W NPAKTUYECKOE TNPHUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mogens ombita Pezepdopra.
Onpenenenre JJIMHBI BOJHBI J1a3epa.
Habntoienne nuHeHyaThIX CIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenune nuHeHYaToro CrexTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI,  JOKa3bIBAIOIIUE  CIOXHOCTb  CTPOEHUSA  s1pa. OTtkpeiTHE
paanoaktuBHOCTH. OnBITH Pedepdopaa o onpeneneHno coctaBa paJloakTUBHOIO M3JIy4EHUSI.
CgoiicTBa anbda-, 6eTa-, raMma-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTHEe TIpoTOHAa W HedTpoHa. Hykmonnas monenp sapa I'eiizenOepra—lBaHeHKO.
3apsia sapa. MaccoBoe unciio sjapa. M30Tormnsbl.
Anbda-pacniag. DJIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaoOaKTUBHOIO pacraja.
DHeprus cBS3U HyKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepublie peakuuu. [lenenue u cuHTE3 A€EP.
SAnepubiii  peaktop. TepmosimepHsiii cuHTe3. IIpoOreMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. DKOJIOTUYECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.
DneMeHTapHble YacTUullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOAECHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
dyHIaMeHTaIbHbIE B3aUMO/ICHCTBUSA. EMUHCTBO Qu3nueckoi KapTUHBI MUpA.
TexHudeckne ycTpoNCTBAa M NPAaKTHUECKOE NMPUMEHEHHUE: A03MMETp, Kamepa BuibcoHa,
SJIEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TYMK MOHM3UPYIOUIUX YaCTHII.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
HccnenoBanue TpekoB 4acTull (10 TOTOBBIM (poTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU



Oranbel pa3BuTus  acTpoHoMuu. llpukimagHoe W MHMpPOBO33PEHUECKOE  3HAUYEHUE
aCTPOHOMHUHU.

Bun 3Bé3aH0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHas cucrema.

Connue. ConneuyHass akTUBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, UX
OCHOBHBIE XapaKTEpUCTUKU. JluarpaMma «CHEKTpPaJIbHbI KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BATEIbHOCTH. 3aBHUCUMOCTh «Macca — CBETUMOCTb» Ul 3BE3] TJIaBHOM
nocyeoBareabHOCTU. BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHbIE MPEACTABICHUS O
MIPOUCXOXKACHUU U 3BoJronn CoJlHLIa U 3BE3/1. DTarnbl KU3HU 3BE3L.

Muineunsiii [Tyts — Hamra I'anaktuka. [lonoxxenune u neuxkenne Cosnua B I'anaktuke. Turbl
rajiakTuk. PanmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO6na. Pasberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénnpie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtonenuss HeBOOpYXEHHBIM TIJ1a30M C UCHOJIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHHUI
JUI OTIpeJIeNIEHUs MOJI0XKEHUSI HEeOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noagymapus u sipkue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, mianer, Mneunoro Ilyru.

Oo6o01maruiee NoOBTOPEHNE

Ponp ¢u3wku u acTpOHOMHMHM B JKOHOMHYECKOHW, TEXHOJOTHYECKOW, COIMAIBHOW U
THUYECKOM cdepax MesATeNbHOCTH 4YeJNOBEKa, pojib W MeCcTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPa, POJb (PU3NUECKOW TEopud B (POPMUPOBAHUU
MPEACTABICHUH 0 (U3NUECKONW KapTUHE MUPA, MECTO (PM3UIECKON KapTHHBI MUPaA B OOIIEM PSTy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTaBICHHI 0 IPUpO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTHH.

Meosicnpeomemnvle nouwsmusi, CBS3aHHbIE C HM3YYEHHMEM METOJIOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4yHbIH (pakT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAONIIOJEHUE,
AKCIEPUMEHT, MOJICTIUPOBAHIE, MOIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYeckre (YHKIHMU: CHHYC,
KOCHUHYC, TaHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKU TI0I00US TPEYTOJILHUKOB, OMIPEIeICHNE TUIOIIAIU TUIOCKUX QUryp 1 00bEMa Tel.

buonocus: snekrpudeckue SBICHUS B XUBOW MNpuUpoje, KojeOaTenbHbIE IBUKEHUS B
KUBOM NPUPOJE, ONTUYECKHE SIBJICHUS B JKUBOW NPUPOJE, ACUCTBUE paJWallUM Ha JKUBBIE
OpraHU3MBI.

Xumusa: CTpOEHHUE aTOMOB M MOJIEKYJ, KpHUCTaUINYECKash CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIETKH, CIIEKTPAIbHBIN aHaIN3.

l'eoepaghus: MarHUTHBIE TIOJIIOCa 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MIOBEPXHOCTHU, IIPEICKA3aHNE 3EMIIETPACEHUH.



Texnonozusn: TMHUM HIIEKTPOIIEPENay, T€HEPATOP IMEPEMEHHOIO TOKA, 3JICKTPOJBUIATED,
WHAYKIIMOHHAS T[e4b, pajap, paJAuONpUEMHHK, TEJIEeBHM30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHAas OaTapest.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA30BAHMUA

OcBoenne yueOHoro mpenmera «®dusuka» Ha ypoBHE CpelHero o0mero oOpa3oBaHMs
(6a30BBIi  YPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MCTAIIPECAMCETHBIX U IPCAMETHBIX O6p8,30BaTeJILHI>IX PE3YyIbTATOB.

JJUYHOCTHBIE PE3YJBTATbBI

JIM9HOCTHBIE PE3ylbTaThl OCBOCHUS ydeOHOro mpeamera «Du3nka» IOHKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIMXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIBITa M ONBITA JCSITEILHOCTH B IPOIECCE PeaTi3allid OCHOBHBIX
HaIPaBJICHUH BOCIIMTATEIIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCcKOro BOCIMTAHUSA:

C(OPMHPOBAHHOCTh  TPAKIAHCKON IMO3WUIMU  OOYYarOIIerocsl Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIIUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
Y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEILHON OpraHU3alliu;

YMEHUE B3aWMOJICHCTBOBATh C COLMAIBLHBIMH HWHCTUTYTAMH B COOTBETCTBUHM C HUX
(GYHKIUSIMHU ¥ HAa3HAUYCHHUEM,

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKON JIEATEITHLHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKON TPAKIAHCKON UACHTUYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIIICHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTIDKCHHSIM POCCHHCKUX
y4€HBIX B 0071aCTH (PU3UKH U TEXHHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MIOBEICHHMS;

CIIOCOOHOCTH OIIEHHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTHUPYICH
Ha MOPaTbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHUCJIE B JESITENLHOCTH YY4EHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B TOCTPOCHUE YCTOMYMBOTO OYAyIIEero;

4) 3cTeTHYeCcKOro BOCIIUTAHMSA:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKIIIOUasi 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYILETO
¢buznueckoit HayKe;

5) TPyA0OBOr0 BOCIINTAHMSA:

WHTEpEeC K pa3iaudHbiM cdepaM TpodecCHOHATHHONW JesITeNbHOCTH, B TOM 4YHUCIE
CBS3aHHBIM C (DM3MKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymyiei
npodeccuu U peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

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

6) PK0JIOrNYe€CKOro BOCIIUTAHHUS:

c(hOpPMUPOBAHHOCTh DKOJIOTHYECKOW KYJIBTYPHI, OCO3HAaHHWE TJI00ATBHOTO XapakTepa
IKOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHMSA
LeJIed yCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;

pacIIUpeHHe OMbITa JAEATEIbHOCTH SKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) 1eHHOCTH HAYYHOI'0 IO3HAHMS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHS (PU3HMUECKON HAYKH;

0CO3HAHME IICHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B MpOIECCe W3ydeHHs (prU3HKH
OCYILECTBIISATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEbHOCTh UHIUBUYaIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS
bBa3oBble JJornueckue aeiicTBUA:

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

OTIPEJICIIATH TSN JeSITSILHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUH UX JTOCTIKCHUS,

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBACMBIX (PM3NICCKUX SBICHUSX;

pa3pabaTeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepHUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIENISIM,
OIICHUBATh PUCKH TOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATE PAOOTy B YCJIOBHSIX PEATBLHOT0, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIILJICHUE ITPH PEIICHUH dKU3HEHHBIX MPOOJIeM.

ba3oBble ncciaegoBarebCKHe JeCTBHA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH TMOHATHSIMH W METOJIaMH (PH3UYECKOU
HaAyKH;

BJIaJICTh HaBBIKAMU y4YCOHO-HCCIICIOBATEIILCKON M MPOCKTHOW JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY ITOMCKY METOJIOB PEIICHHS 3a1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHIO Pa3IMYHBIX METOI0B TIO3HAHHSI,

BJIAJICTh BHUJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €r0 HHTEPIPETALHH,
npeoOpa3oBaHUI0 W TMPHUMEHEHHIO B PA3JIMYHBIX YYCOHBIX CHTYallUsX, B TOM 4YHCIE IpPU
CO3JJaHUU Y4EOHBIX MTPOEKTOB B 00J1aCTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpOBAaTh 3aJady, BBIIBUTATh
TUIOTe3y €€ pelICHHs, HAXOJWUTh AapryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJlaBaTh IapaMeTPbl U KPUTEPUH PEIICHHUS,

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE peHIeHUS 3aJaddl pe3yibTaThl, KPUTHUECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (popMynupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BAaTENbHOU NEATEIHHOCTH, B
TOM YHCTIe IPU U3ydeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OLIEHUBAThH MPUOOPETEHHBIH OTIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHAIBHBIE TOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 3a71a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.



Pabora ¢ undopmanueii:

BJIAJIETh HaBBIKAMHU MOJIydeHUs HMH(POpPMALUN (HU3NUIECKOTO COJEPKAHUSA M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYLIECTBJISATh IOMCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PAa3THYHBIX BUJOB U (OPM MPE/ICTABICHHS;

OILIEHUBATh JJOCTOBEPHOCTHh UH(OpPMALIHH;

UCII0JIb30BAaTh CpeAcTBa HUH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTHH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3alMOHHBIX 3a/1ad C COONIO/IEHUEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH O€301TaCHOCTH, THTHEHBI, PECypcoCOepeKeHHsI, TPABOBBIX H
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON OE€3011aCHOCTH;

CO3/1aBaTh TEKCThI (DU3UYECKOTO COACPIKAHUS B PA3IMYHBIX (Qopmarax ¢ Yy4EToM
Ha3HayeHus WHQopManMM U 1ENEeBOW ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (QopMy
MIPE/ICTaBICHUS U BU3YyaIU3all1H.

KoMMmyHHnKaTHUBHBbIE YHUBEPCAIbHBIE YUeOHbI€ 1eliCTBUS:

OCYIIECTBJISITH O0IIEHNE HA ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATETLHOCTH;

paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTBI;

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

MMOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMAaHAHON U UHIUBUIYaIbHON paOOTHI;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4ETOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH KaKJ0TO UIeHa KOJIJICKTHBA;

NMPUHAMATh II€JIM COBMECTHON JESTEIHHOCTH, OPraHW30BBIBATH M KOOPJIWHHUPOBATH
JNEUCTBUA MO €€ MOCTWXKEHHIO: COCTAaBIISITh IUIAH JEWCTBUM, PACHPEACNATh POJU C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYXIaTh pPe3yIbTaThl COBMECTHOU PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJAJa M KaKJIOTO YYaCTHHUKA KOMAHJbI B OOIIHMI pe3yabTat
10 pa3paboOTaHHBIM KPUTEPHSIM;

npeJiaraTh HOBBIE IMPOEKTHI, OICHUBATHh HICH C TMO3WUIMH HOBW3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOM 3HAYMMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3JIMYHBIX CHUTYaIHsX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIe 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITEJIBHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00OJacTu (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IIPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH pEHICHHs Pacu€THBIX W KAYeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIUXCA PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTECHUN;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacimupsATh paMKH yueOHOTO MPEeAMETa Ha OCHOBE TUYHBIX MPEANOYTCHUH;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MPUOOPETEHHBIN OTIBIT;
CrocoOcTBOBaTh (HOPMHUPOBAHHMIO U TPOSIBICHUIO OPYyIUIUH B oOnactu  (pusmkwy,
MOCTOSIHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYyallusIM, BHOCUTb KOPPEKTHBBI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIAJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
U MBICITUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCTIOJIB30BaTh TPUEMBI peICKCHH ISl OLIEHKU CUTYAIIH, BEIOOpa BEPHOTO PEIICHHS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PELICHUS [0 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATh ce0sl, IOHUMAasi CBOU HEAOCTAaTKU U IOCTOUHCTBA;

[IPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B npouecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTrPaMMBbI IO (pU3MKeE A5
YPOBHS CpeliHero obiiero oopa3oBaHusl y 0OydYarOIIMXCs COBEPIIECHCTBYETCS SMOIMOHATBHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IOHMMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJIETh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

caMoperyJiupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yYMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIHOCOOHOCTh aJanTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSIM U TIPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEIl MOTHBAIlUMM, BKJIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IEU MU YyCHexy,
ONTHMM3M, UHUIIMATUBHOCTb, YMEHHUE JIEUCTBOBATH UCXOMS U3 CBOUX BO3MOYKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh IMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIECTBICHUH OOIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JIOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3periaTth KOHQIUKTHL

MNPEIMETHBIE PE3YJIbTATbBI

K xonimy oOyuenust B 10 kiacce npeaMeTHble pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAayYHOUM KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
NeSITEeNIbHOCTH JIFOZICH;

YUUTBHIBATh TPAHUIBl MPUMEHEHHsS] H3YUYEHHBIX (PU3UYECKHX MOJeNel: MarepualbHas
TOYKa, MHEepUHUaIbHas CUCTeMa OTCYETa, aOCOJMIOTHO TBEPAOE TENO, WICANBHBINA Ta3, MOJIEIU
CTPOEHUS Ta30B, )KUJIKOCTEH W TBEPABIX TEJ, TOUCUHBIH DIEKTPUUYECKUN 3aps] MpU pelIeHUU
buznueckux 3aaad;

pacrno3HaBaTh (HU3WYECKHE SBJICHHUS (MPOIecCh) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KMHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MpPsIMOJMHEWHOE MBHMKEHHE, CBOOOJHOE TaJeHHE Tell,
JIBUKEHHE 10 OKPYKHOCTH, HHepIus, B3aumojeiictBue ten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeW M TBEPIBIX Tel, MU3MEHEHHE 00bEMa Ted MpH HarpeBaHUuU
(oxyakieHnn), TeTJIOBOE paBHOBECHE, HCIIapeHHe, KOHACH CAIlUs, TNIaBIICHUE, KPUCTAIITU3allu,
KHUIIEHUE, BIaXXHOCTh BO3/yXa, MOBBILIEHUWE JABJIEHUS ra3a MpPU €ro HAarpeBaHUU B 3aKPBITOM
COCyJle, CBSA3b MEXIYy IMapaMeTpamMu COCTOSIHHMS Ta3a B M30MPOLECcCaX, dSJIEKTPU3ALMS Tel,
B3aUMO/ICIICTBUE 3apAJIOB;



OIMCBHIBATh MEXAaHMUYECKOE JBM)KEHHUE, MCIOJB3Ys (PU3MUECKHE BEITUYMHBI: KOOPHHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUJA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIHAJbHAs SHEPrus, MeXaHudyeckas paboTa, MEXaHWYECKas MOIIHOCTb; IPH
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJB3YyEMBIX BEIMYHH, HX
0003HAYCHHSI ¥ €JMHHUIIBI, HAXOAUTH (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (PU3HUYECKYIO BEIUYHHY
C IpYrUMU BEIMYNHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIUIOBbIE CBOMCTBA TEJ U TEIUIOBBIE SBJIECHUS, HCIOJIb3YS
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHsisi KHHETHYEeCKas DSHEprus
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpPEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYN, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEPrus, padora rasza, KOA(PQPHUIMEHT MOJIE3HOTO ACHUCTBHS TEIJIOBOTO
JBUTATENS; IPU ONTUCAHUH MPABUIIBLHO TPAKTOBATH (PU3MUECKUI CMBICI UCIOJIb3YEMbBIX BEIMUUH,
ux 0003HAYeHUS M EIUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

OTMCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA U 3JIEKTPUUYECKUE SIBICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJIS, TOTEHIMAJN, pa3HOCTh IOTEHLHUANOB; TMpPU OINHUCAHUU IPABUIBHO
TpakToBaTh (U3NYECKUI CMBICT HCHOJb3yEMbIX BEIUYMH, HUX OOO3HAUYEHHS U €JWHULIBI,
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIONINE JAaHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMHU BETUYUHAMU;

aHAJIM3UPOBATh (U3UYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHLHAIBL: 3aKOH BceMupHoOro tarorenus, I, II u III 3axonsl HproTOHA, 3aKOH cCOXpaHEHUs
MEXaHUYECKOM 3HEPruH, 3aKOH COXpAaHEHUS MUMITYJIbCA, TPUHLIUI CYHEPIIO3UIIMH CUJI, TPUHLIUIT
PaBHONPAaBHs MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJEKYIIPHO-KUHETHYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, Ia30BbIC 3aKOHBI, CBA3b CPEAHEH KHHETHMYECKOW HHEPIMH TEIUIOBOTO JIBHYKEHMS
MOJIEKYJT C aOCOIOTHOW TeMMepaTypoi, MEPBBIA 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPaHCHUS
JIEKTPUUYECKOro 3apsaa, 3akoH KyioHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHAa, €ro0 MaTeMaTHYECKOe BbIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI ICHCTBUS MAlIMH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pas3nuyarh ycioBUsA UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM KU3HM,

BBITNIOJIHATE 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DU3MUECKUX SIBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM IMPSMBIX M  KOCBEHHBIX H3MEpPEHUH, I@pu 3ToM  (GOpPMYJIHUpOBATH
npobiemy/3agayy M TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, CcOoOMpaThb YCTaHOBKY M3
IIPEUI0KEHHOT0 000pYA0BaHUs, IPOBOUTH OIBIT U (POPMYJIUPOBATH BBIBOIbI;

OCYLIECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUS (PU3MUYECKHX BEJIUYMH, I[PU 3HTOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHs M HCIHOJb30BaTh W3BECTHBIE METO/bl OLIEHKU
IIOTPEIIHOCTEN U3MEPEHUN;

UCCIIeIOBaTh 3aBUCUMOCTH MEXAy (U3MUECKUMHM BEJIMYMHAMH C MHCIOJb30BaHUEM
OpSMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHPOBATH pPE3yJbTaThl
[IOJIy4eHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYMH B BHUJE TaOiMIl U TpauKOB, JeIaTh BBIBOJIBI
10 pe3yJibTaTaM MCCIEA0BAHMUS,

coOmoaTh MpaBuia O€30MACHOrO TpyJda NpHU INPOBEICHUM HCCIEAO0BAaHMM B paMKax
y4eOHOTO OSKCHEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  TNPOEKTHOW JAEATENIbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1abOPaTOPHOTO 000PYIOBAHHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCMOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJN3a YCIOBHS 33Jaudl BHIOUPATh (PU3HMUECKYIO
MOJieNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMbIE Ui €€ peleHHs,
MIPOBOJIUTH PACUETHI M OILICHUBAThH PEAIbHOCTH MOyYECHHOT'O 3HAUeHUS! (PU3HMUECKON BETMYMHBI;



pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOYKY
paccyXJIeHU ¢ ONOPOX Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUECKUE SIBIICHHS,

UCIOJB30BaTh MPH pEHICHHH Y4eOHBIX 3aJad COBPEMEHHBIE HH(POPMAMOHHBIC
TEXHOJIOTHUM JUIsl NIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpETAlMM U IPEJICTaBICHUs y4yeOHOU u
Hay4YHO-TIONYJISIPHONM HMHGOpMAIMK, IOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOIY4aeMyI0 HH(POPMALIKIO;

MPUBOANTH TPUMEPHI BKIIA/da POCCUUCKUX U 3apyOeKHBIX YYEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIONb30BAaTh TEOPETUYECKHWE 3HAHHWA 1O (HU3UKE B TOBCEJAHEBHOW JKU3HU IS
oOecrieyeHns OE30MACHOCTH MPHU OOPALIEHUHU C TPUOOPAMH U TEXHHUYECKUMHU YCTPOUCTBAMHU, IS
COXPaHEHUS 3/I0pOBbS U COOIOIEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKalolei cpene;

paboTaTh B IpyIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLIMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYNIbI, palUOHAJIbHO pacHpenesiarTh OOf3aHHOCTH U IUJIaHUPOBAaTh JESTEIBHOCTH B
HECTaHJApPTHBIX CUTYallUAX, aleKBaTHO OLIEHMBATh BKIJIAJl Ka)XJOrO M3 YYaCTHUKOB TpYIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xonmy oOyuenust B 11 kiacce mnpeaMeTHble pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHH:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (GOPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IPAKTUYECKOH
NEeSITeNIbHOCTH JIFOJIeH, LIeJIOCTHOCTD U €IMHCTBO (PU3UUYECKOW KapTHHBI MUDA;

YUUTHIBATh TPAHULBI MPUMEHEHUS M3YyYEHHBIX (PU3UUYECKHX MOJENeN: TOUYeUHbII
IEKTPUUYECKUI 3apsil, JIyd CBeTa, TOYEYHBIM HCTOYHUK CBETa, sAJEpHas MOJEIb AaToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO si/Ipa MPH PeLICHUN (GU3UUECKUX 3aau;

pacrio3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
NIEKTPOJUHAMUKN U KBAaHTOBOW (PU3MKM: 3JIEKTpUYecKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMUYECKOE, MarHuTHOE JEHUCTBUS TOKA, B3aMMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEHCTBHE MAarHUTHOTO II0JI1 HA IPOBOJHUK C TOKOM M JBWXKYLIUICS 3apsn,
3JIEKTPOMArHUTHbBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA, OTPaKEHHE,
pejaoMieHue, HHTepdepeHuus, Audpakuus W MOJApU3aLUs  CBeTa, AUCIEpCUs CBeTa,
dhoTornexkrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHne, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPOJa, €CTECTBEHHAs! U UCKYCCTBEHHAs paInOAKTUBHOCTb;

ONMCBIBATH HU3YYEHHBIE CBOMCTBA BEILECTBA (2JIEKTPUUYECKUE, MArHUTHbBIC, ONTHYECKUE,
3JIEKTPUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPell) U 3JIEKTPOMArHUTHbBIE SBJICHMS (TIPOLECCHI),
UCHOJNb3ysd (U3UYECKUE BEJIMYMHBI: 3JIEKTPUUYECKMM 3apsil, cujla TOKa, 3JIEKTPUYECKOE
HanpsDKeHUeE, JIEKTPUYECKOE CONPOTUBIICHHUE, PA3HOCTb MTOTEHIMAJIOB, JIEKTPOABIKYIIAs CUIIa,
paboTa TOKa, MHIYKLUUS MarHUTHOrO Mouisd, cwia Amnepa, cwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPIrHus 3JIEKTPUYECKOI0 UM MAarHUTHOTO MOJIeH, MepHoj] W 4YacToTa KojeOaHWil B
Kos1e0aTeIbHOM KOHTYpE, 3apsii U CHjla TOKAa B IpOILlecce FapMOHUYECKUX 3JIEKTPOMAarHUTHBIX
KosebaHul, (POKYyCHOE paccTOSHHME M OINTHYeCKas CWJIa JIMH3bI, MPU OMNUCAHWU MPABUIIBHO
TPAaKTOBaTh (U3MUECKUIl CMBICT HCIOJIb3YeMbIX BEIMYUH, HUX OO003HAUEHUS M EJUHMIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BETHUNHAMU;

ONMCBHIBATH M3YYEHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCMOJB3Ysd (U3NYECKUe
BEJIMYMHBI: CKOPOCTb J3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMIynbc (GOTOHA, MEpPHOJ IoJIypacnaja, SHEPTusl CBA3M ATOMHBIX SAep, NpPHU ONUCAHUU
NPaBUIBHO TPAKTOBATh (U3NYECKUN CMBICT HCIOJB3YEMbIX BEJIMYMH, WX OOO3HAUYECHUS U



€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (DPU3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYUHAMH, BBIYUCIIATH 3HAYCHUE (PU3UIECKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUECKUE MPOIECChl U SBJICHUS, UCHONb3yd (DU3MYECKHE 3aKOHBI U
NpUHIMIBL:  3akOH OMa, 3aKoHbl IOCJEJOBATENBHOIO M  IAPAJUIENBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHua, 3akoH  3JIEKTPOMAarHWUTHOW  WMHAYKUHH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPaHEHUs CBETa, 3aKOHbl OTPAKEHHSI CBETA, 3aKOHBI IPEJIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (GoTodhPeKTa, 3aKOH COXPAaHEHHsS] SHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHUs DJIEKTPUUYECKOTO 3apsiia, 3aKOH COXpaHEHMUs
MaccoBOr0 4HcCIa, NocTyaaTsl bopa, 3aKkOH pajnOaKTUBHOTO pacnaja, IpU 3TOM pas3jinyarhb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TPaHUIBL,
o0jacTi) IPUMEHUMOCTH;

OTPEJIENATh HaIpaBJIEHWE BEKTOpa WHIYKIMM MAarHUTHOTO TOJS IMPOBOJHHUKA C TOKOM,
cwisl AMriepa u cuisl JIopeHna;

CTPOUTH M OIIUCHIBATh N300pakeHHE, CO3/1aBAEMOE TUIOCKUM 3€pKaOM, TOHKOM JIMH30M;

BBINIOJIHATh SKCIIEPUMEHTHI IO HCCIEIOBAaHUIO0 (PU3MYECKHX SBICHUI M IPOLECCOB C
UCIOJIb30BAHMEM TPSAMBIX W KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (popMynupoBaTh
npobseMy/3agadyy W THUINOTE3y y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
MPeI0KEHHOT0 000PYAOBAHUS, TPOBOJAUTH OTIBIT U (POPMYITHPOBATEH BHIBO/IBI;

OCYILECTBIISITh NPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3UYECKUX BEIUYMH, IpPU 3ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M HCIOJb30BaThb W3BECTHBIE METOIbl OIIEHKH
MOTPEITHOCTEN U3MEPEHUN;

UCCIIEI0BAaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYHMH C UCIIOIb30BAHUEM MPSMBIX U3MEPEHMIA:
IIPU 3TOM KOHCTPYHPOBAThb YCTAHOBKY, (PUKCHPOBaTh PE3YyNbTaThl MOJTYYECHHOH 3aBHCHMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOmuI W TpadUKOB, JAenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBAHUS;

coOmogatk npaBuia O€30MACHOrO TpyAa IpU IPOBEIEHUM HCCIEAOBAHUI B paMKax
y4eOHOIro 3KCIEPUMEHTa, Y4eOHO-HCCIIEOBATENLCKOM UM INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOrO 000PYyA0BaHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (U3MUECKOW MOJIeNbIO, HCHOJIb3Ys
¢bu3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIU3a YCJIOBHS 3aJaudl BHIOUPATh (PU3HUECKYIO
MOJieNb, BBIIENATh (DU3UUYECKHE BEIMYUHBI U (OPMYINbI, HEOOXOAUMBbIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJyYEHHOTO 3HauUeHUs (PU3UUECKON BEJINYHHBI,

pelaTh KauyeCTBEHHBIE 3aJauyd: BBICTPAMBATH JIOTMYECKH HENPOTUBOPEUYUBYIO LIETIOYKY
paccyXJeHU ¢ ONOpOH Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS,;

UCIOJb30BaTh MPU pelIeHHMM Y4eOHBIX 3a7ad COBpPEMEHHble HMH(OPMAIMOHHbIE
TEXHOJIOTUU [yl TOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUU U NPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOW HMH(pOPMALUMKU, HOJYYEHHOW M3 Pa3JIUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyr0 HH(OpPMAILHIO;

OOBSICHATH MPUHIMIIBI ICHCTBHSI MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3anyaTh
yCJIOBHS UX O€30MIaCHOTO MCIIOJIb30BAaHUS B TOBCEHEBHOM JKU3HU;

NPUBOAMUTH MPUMEPHI BKJIA/Aa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHWA 1O (HU3UKE B TOBCEJAHEBHOW JKHU3HU IS
oOecrieyeHns 6e30MaCHOCTH MU 0OpaIIeHUH ¢ TPUOOpaAMH U TEXHUUECKUMH YCTPONUCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOIIOICHUSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;



paboTath B Ipymie ¢ BHIIOJHEHUEM PA3TUYHBIX COLUAIBHBIX POJICH, IUIAaHUPOBATh paboTy
TPYIIBL, pAlMOHAIGHO paclpenieNniarTh OOS3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLICHMBATh BKJIAJ KAXKJIOTI'O M3 YYACTHUKOB TI'PYIIIBI B
pelIeHre pacCMaTpUBAEMON MTPOOIIEMBI.
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Pazaen 1. QJIEKTPOJIMHAMUKA
bubanorexa
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1.1 DneKTpOMarHuTHas 11 1 3 1
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Hroro no pazneny 11
Pasznea 2. KOJIEBAHUS U BOJIHBI
bubanorexa
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ru/7f41c97c¢
Wroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3HUKA
bubnunoreka
4.1 DJIeMEHTHI KBAHTOBOM OIITUKH 6 HOK
https://m.edsoo.
ru/7f41c97¢
Bubnunoreka
4.2 Crpoenune aToMa 4 I[HOK

https://m.edsoo.




ru/7f41c97c¢

bubnnoreka
4.3 ATOMHOE SAPO 5 HOK
https://m.edsoo.
ru/7f41c97¢
Hroro no pazgeny 15
Pazpen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKU
bubnunoreka
51 DNeMEeHTHI aCTPOHOMUU U 7 [IOK
' acTpohH3UKH https://m.edsoo.
ru/7f41c97¢
Hroro no pazneny 7
Paznen 6. OBOBIHIAIOIIEE IIOBTOPEHUE
bubnuoreka
OK
6.1 O0o00611ar011Iee TOBTOPEHHE 4 I
raom P https://m.edsoo.
ru/7f41¢97¢
Hroro no pazneny 4
Pe3epBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 646116746743375933883833707902081325236681597446
Bnageney Kanwenko PeHaTa GEQopoaHa

OeicTevTened C 20.02.2023 no 20.02.2024



http://www.tcpdf.org

		2023-09-08T09:26:25+0500




