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denepanbHas pabodasi mporpamma no yuyeOHomy npeamery «Dusukay (0a30Bblid
ypoBeHb) (TpeamMeTHas o005acTh «ECTECTBEHHO-HAYYHBIE MPEAMETH») BKIOYACT
MOSICHUTENTLHYIO 3aMUCKY, COAepKaHie 00yUEHU s, MIaHUPYEMbIE PE3YJIbTAaThl OCBOCHUSI
NporpaMMbl 1o (Pu3nKe, TEMAaTHIECKOE TNITAHUPOBAHHUE.

[losicHuTeNnpHAs 3aMucka OTpakaeT OOIIME LeTM M 3a4a4d W3yueHHs (DU3NKH,
XapPaKTEPUCTUKY TICUXOJIOTMYECKUX MPEANOChUIOK K €r0 M3YYeHHIO O0Yy4YarolIMMUCH,
MECTO B CTPYKTYpe y4yeOHOro IJlaHa, a Takke MOAXOAbl K OTOOpY COAEpKaHMs,
K OMPEAEIICHUIO MJIAHUPYEMBIX PE3YIbTATOB.

Coneprkanrie  00y4YEeHMs PAcKpbIBaCT  COJEP)KATENIbHBIE  JIMHUM, KOTOpbIE
npeIaraloTest uis 0053aTeNbHOr0 M3YYEHUs B KaKIOM KJIACCE HA YPOBHE CPEAHETO
o611ero oOpazoBaHMsl.

[InanupyeMble pe3yabTaThl OCBOEHUS NPOrpaMMbl O (U3UKE BKIIOYAIOT
JIMYHOCTHBIE, METANpPEAMETHBIE PE3ylbTaThl 32 BECh MEPUOA OOYYEHHS Ha YPOBHE
cpeanero odmero oOpa3oBaHMs, a TAKXKE MPEAMETHBIC AOCTHXKEHUs 0O0y4YaroUIerocs
3a Ka)KJIblil o1 00yUYeHUsI.

IHOACHUTEJIBHASA 3AIINCKA

[Tporpamma no ¢usrke 6a30BOro YpOBHS HA YPOBHE CPEHET0 0011Ero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHWH U TpeOOBaHM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM
oOpazoBarenbHON mporpamMmbl, npeactaBieHHbix B OI'OC COO, a Takxke ¢ y4éTom
(denepanbHOit paboyeid mporpaMMbl BOCIIUTAHUS U KOHIICTIIIMK MPENOAABaHMs y4eOHOr0
npeameta «®Dusznka» B 00pa3oBaTelbHBIX OpraHusauusx Poccuiickoit deneparnum,
peaM3yIoIIMX OCHOBHBIE 00pa30BaTENbHbIC TPOrPAMMBI.

ConeprkaHue mporpaMMsl o (PU3MKE HAMPABJICHO HA (POPMUPOBAHUE ECTECTBEHHO-
Hay4yHOU KapTuHbl Mupa oOydarommxcs 10-11 kmaccoB mpu oOydeHMH HX (PU3HKE
Ha 0a30BOM YPOBHE HA OCHOBE CHUCTEMHO-AEATEIBHOCTHOrO moaxona. lIporpamma
no ¢usuke coorBercTByeT TpeboBaHusM OI'OC COO k MIaHUPYEMBIM JIMYHOCTHBIM,
OPEAMETHBIM W METaNpeAMETHBIM pe3yabTaraM OOYYEHHUs, a TaKKe YYUTHIBACT
HEOOXOJMMOCTh peau3aliil  MEKIOPEAMETHBIX CBs3€d (PU3MKM € €CTECTBEHHO-
HaY4YHbIMHM y4eOHBIMH TpeAMETaMu. B HEl onpeaensitoTcss OCHOBHBIC LETTH W3YYEHUS
¢u3nKM Ha YPOBHE CpEeAHEro oOuiero oOpa3oBaHUs, IJIAHUPYEMBIE PE3YJbTATHI
OCBOCHMSI Kypca (DPM3HMKH: JMYHOCTHBIE, METANPEIMETHBIC, MPEAMETHBIC (Ha Oa30BOM
YPOBHE).

[TporpamMma o pu3MKe BKIIIOYAET:

IUIAHUPYEMBIE PE3yJbTaThl OCBOCHUS Kypca (M3UMKKM Ha 0a30BOM YPOBHE, B TOM
YHCIIEe TPEAMETHBIE PE3YbTATHI IO TOAAM O0YUYEHHS,

coaepxanure yueOHoro npeamera «Dusmnkay no rogam 00y4eHUs.

[Iporpamma 1o (¢u3Mke MOXET OBbITh HCHOJIb30BAHA YUMTENSIMA KaK OCHOBA
JUISL COCTABJIEHUsI CBOMX paboumx mporpamm. [Ipu paspabotke pabodeil mporpammbi
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B TEMATUYECKOM TUTAHMPOBAHUM JOJDKHBI OBITh YUTEHBI BO3MOXKHOCTH HMCIOIB30BAHUS
AJNIEKTPOHHBIX  (IM(POBBIX) 0OPA30OBATEIBHBIX PECYPCOB, SBISIOMIUXCS  y4EOHO-
METOANYECKMMH MarepranaMu (MyJIbTUMEAUHHBIE TPOrPAMMBL, JIEKTPOHHBIC YUCOHUKH
U 33JaYHHUKH, DJICKTPOHHBIC OMOIMOTEKH, BUPTyajbHbIC Ja00paTOpuu, HUIPOBBIC
OpOrpaMMbl, KOJUICKIIMM IU(POBBIX 00pa30BATENILHBIX PECYPCOB), PEATU3YIOIIUMHU
JIMIAKTUYECKHE BO3MOYKHOCTH MH(OPMALMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOTUH,
COACP)KaHNE KOTOPBIX COOTBETCTBYET 3aKOHOAATENBCTBY 00 00pa30BaHUM.

[Iporpamma 1O (U3MKE HE CKOBBIBACT TBOPYECKYI0 MHHULMATHBY YUHTENICH H
NPEAOCTABISET BO3MOXKHOCTh /ISl PEAIM3ALMU PA3IMYHBIX METOAMYECKMX IMOAXOI0B
K opraHusanuu oOyueHusi (PU3MKE MPU YCIOBUM COXPAHEHMs O0SI3aTENIbHOW 4YacTu
COACPKaHMs Kypca.

®dusnka Kak Hayka 0 Haubosiee OOMMX 3aKOHAX MPUPOIbI, BBICTYNAs B KAUECTBE
y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAaJ B CUCTEMY 3HAHUMI
00 okpyxatouiem wMupe. IllkonbHbIE Kypc (u3MKu — CcUCTEMOOOpa3yIOMIMiA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX TPEAMETOB, TOCKOIBKY (PU3NUECKUE 3aKOHBI JIEKAT
B OCHOBE TPOLIECCOB U SBJICHUH, HM3y4aeMbIX XUMHEH, Ouosoruei, Quamueckoi
reorpaueid m actpoHomueld. Mcronb30BaHUE M AKTMBHOE MPUMEHEHHE (PU3MUECKUX
3HAHWI OMpeneNseT XapakTep MW Pa3BUTHUE Pa3HOOOPA3HBIX TEXHOIOTWHA B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, MOJYYECHHS HOBBIX MAaTEPUAIOB
C 3a/JlaHHBIMU CBOWCTBaMU W Jpyrux. M3yueHue (U3MKM BHOCHT OCHOBHOM BKJIAJ
B (OpMUPOBAaHME  E€CTECTBEHHO-HAYYHOW  KAPTMHBI  MHUpa  OOYYarOLIMXCS,
B ()OPMHUPOBAHUE YMEHHI MPUMEHATH HAYYHBIA METO/ MO3HAHUS TPU BBITIOJTHEHUU UMU
yueOHBIX UCCJICTOBAHMM.

B ocHOBY Kypca (pu3uKu sl yPOBHSI CPEHEr0 001Iero 00 pa3oBaHuUs MOJIOKEH Pl
U/, KOTOPBIE MOYKHO PACCMATPHUBATh KaK MPUHLMUIIBI €10 MOCTPOCHMUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEH KypC SBISCTCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MAaTepuasl M3 BCEX PA3lesioB (DM3MKH, BKIIFOYACT KaK
BOIMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuszayuu. B COOTBETCTBUM ¢ HEW MaTtepral Kypca GU3NKU OObECIMHEH
BOKpYr (u3nyeckux tTeopuil. BenymmM B Kypee sBasiercs  (OPMHPOBAHUE
NPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX Mar€pyu, BEILIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE peammzanms NOPEANoNaract  MCMOJb30BAHUE
TYMAaHUTAPHOrO MOTEHIMANA (PU3HUECKON HAYKH, OCMBICIICHUE CBSI3U PA3BUTHS (PU3UKH
C pasBuTHEM OOIIECTBA, a TAKXKE C MHUPOBO33PCHUCCKUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU TTPOOIEMaMu.

Hoest npuxnaonoii nanpaeiennocmu. Kypc (pu3HKu npeanonaract 3HaAKOMCTBO
C LIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUH N3YYEHHBIX TEOPUil
1 3aKOHOB.

Hoes skonocuzayuu peanm3yeTcs NoCPEICTBOM BBEACHUS SJIEMEHTOB COJIEPXKaHUS,
NOCBSIIEHHBIX SKOJIOTMYECKMM MPOOJEMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI
C Pa3BUTHEM TEXHHMKHM M TEXHOJIOTWH, a TaKXke OOCYKIACHUS MPOOJIEM PallMOHAIBHOTO
PUPOAONOIB30BAHUS M SKOIOTUYECKON O€30MaCHOCTH.
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CTep)KHEBBIMM  DJIEMEHTAMU Kypca (DM3MKM HA YPOBHE CPEIHEro OOILIero
oOpa3oBaHusi SBISAIOTCA  (pu3nueckue Teopuu ((GOPMUPOBAHUE MPEICTABICHUMN
O CTPYKType MOCTPOEHUs (PU3MUECKON TEOpUHu, poiu (yHAAMEHTATbHBIX 3aKOHOB M
NPUHLIAIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPUPOAE, IPAHHULAX MPUMEHUMOCTU
TEOpUit, IUisi OMUCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUH M MPOLIECCOB).

CUCTEMHO-AEATENBHOCTHBIN MOAX0J B Kypce (PU3MKN PeaTM3yeTcs MPEXKAE BCETO
3a CYET OpraHu3alluy SKCIIEPUMEHTAIBHOMN esTebHOCTH oOyuatoumxcs. J{ist 6a3oBoro
YPOBHSI Kypca (pU3MKK — 3TO UCIOIb30BAHUE CUCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB M J1a00paTOPHBIX paboT, KOTOPBIEC B MPOrpaMMe Mo (pu3uke 00bEAMHEHBI
B OOLIMIA CMMCOK YUCHUUYECKUX MPAKTHUECKUX paboT. BrifeneHue B yka3aHHOM MEPEYHE
1abopaTopHbIX PadOT, MPOBOAMMBIX JJIsi KOHTPOJIE M OLEHKH, OCYIIECTBISETCS
y4aCTHUKAMU 00Pa30BaTeIbHOrO MPOLECca UCXOAsl U3 0COOEHHOCTEH MJIAHUPOBAHUS U
ocHanieHus kabuneta gusuku. [Ipu sToM oOecneunBacTcs OBIAJCHUE O0YYAOIIUMUCS
YMEHHUSMU  TMPOBOJUTH KOCBEHHBIE HW3MEPEHMS, MCCIICAOBAHUS  3aBUCHUMOCTEH
(U3MYECKUX BEIMYMH U MIOCTAHOBKY OIBITOB IO MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bBonbllloe BHUMaHUE YAENSETCS PELICHUIO PACUETHBIX M KAueCTBEHHBIX 3a/1ad.
[Tpu >TOM Ans Pacu€THBIX 3a7ay MPUOPUTETOM SIBIISIOTCS 3a/aud C SIBHO 3aJaHHOM
(U3MYECKO  MOJENBIO, MO3BOJIIOUIME  MPUMEHSTH  W3YUEHHbIE 3aKOHBI U
3aKOHOMEPHOCTU KaK M3 OJHOrO pa3jieia Kypca, TaKk M MHTETPUPYS 3HAHMS U3 PA3HBIX
pazzaenoB. [ KauyeCTBEHHBIX 3a1a4 MPUOPUTETOM SIBIISIFOTCS 33JaHusl Ha OOBSICHEHHE
NpoTeKaHus (PU3MUYECKUX SIBICHUH M TPOLECCOB B OKPYXKAIOLICH >KU3HU, TPeOYIOIIUE
BHIOOpA (PU3UUYECKOI MOJIENM AJIsl CUTYallMU MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBumn ¢ Tpeboanusimu GI'OC COO Kk MarepuaabHO-TEXHUUYECKOMY
obecneueHunto yaeOHOro npoiecca 6a3oBbiid YPOBEHb Kypca (PU3MKH HA YPOBHE CPETHETO
o61iero 00pazoBaHusl JOHKEH M3Y4aThbCsl B YCIOBHSIX MPEAMETHOrO KaOMHeTa (pU3MKU
WIX B YCJIOBUSIX HHTEIPUPOBAHHOrO KaOMHETa MPEIMETOB E€CTECTBEHHO-HAYYHOTO
nukia. B kabuHere pU3nKu 10JDKHO OBITh HE0OX0AMMOE 1a00paTopHOE 000PYA0BaHUE
JUIL BBITIOJIHEHUS! YKA3aHHBIX B MpOrpaMme MO (PHU3MKE YYEHMUYECKMX MPAKTHUYECKUX
padoT ¥ AEMOHCTPALMOHHOE 000PYI0BAHHKE.

JleMoHCTpalnoHHOe 000pyAOBaHUE (POPMHUPYETCS B COOTBETCTBUU C MPUHIMIIOM
MUHAMAJIbHOH ~ JIOCTaTOYHOCTH M 00ECNEeYMBAET IOCTAHOBKY MEPEUYUCIEHHBIX
B MporpamMme mo (U3MKE KIIOUEBBIX JEMOHCTpAUMil Ui MCCIEIOBAHUS M3y4aeMbIX
SIBJIEHUI M TIPOLIECCOB, SMIUPUUYECKUX U (PYHIAMEHTATBHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHU.

JlaGoparopHoe  00OpyIOBaHWE JUIi  YUYCHHUECKUX  MPAKTUUECKUX  PadoT
GopmMupyeTcst B BUAEC TEMATHUECKUX KOMILJIEKTOB U 00ECIIEYUBAETCS B PACUETE OJTHOTO
KOMIUIEKTa Ha JABYX oOyvarommxcs. TeMmarnueckue KOMIUIEKTHl J1adopaTopHOro
000py10BaHMS AOKHBI OBITH MOCTPOEHBI HA KOMITJIEKCHOM MCIOJIb30BAaHMH AHAJIOTO BBIX
1 UU(pPOBBIX NPUOOPOB, a TAKXKE KOMIBIOTEPHBIX M3MEPHUTENBbHBIX CHUCTEM B BU[E
1 (POBBIX JTa00PATOPUH.

OCHOBHBIMY LIEJISIMU U3yU€HUS (PU3UKHU B 001IEM 00pa30BaHUM SIBJISIFOTCS:

(GopMUpOBaHHE MHTEpECA M CTPEMJICHUS] OOYYAIOIIMXCS K HAYYHOMY HM3YUYEHUIO
NPUPO/IbI, PA3BUTHUE UX UHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIOCOOHOCTEIH;
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Pa3BUTUE TPEACTABICHUHA O HAYYHOM METOAC NO3HaHUS WU (HOPMHUPOBAHUE
MCCIIEIOBATENBCKOTO OTHOIIEHUS K OKPY/KAFOILUM SIBJICHUSIM

(OopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK PE3yJIbTaTa W3YYEHHS OCHOB
CTPOEHUSI MaTepuH U (PyHIAMEHTATbHBIX 3aKOHOB (PU3UKH;

(GopMUPOBAHUE YMEHUN OOBICHATH SIBJICHUS C HCHOJBb30BAHUEM (DUBUUYECKUX
3HaHWI ¥ HAY4YHBIX JOKA3aTENbCTB,;

(opMUpOBaHUE MPEACTABICHUM O ponu  (U3MKKM JUIsl  pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHHA.

JlocTwkenne STUX wLenedt  obecreunBaeTCsl pPElICHUEM  CIEIYIOUMX — 3ajaady
B IIPOLIECCE M3YUYECHMSI Kypca (PU3MKK HA YPOBHE CPEIHEr0 001Iero 00pa3oBaHus:

OpUOOPETEHUE CHUCTEMbl 3HAHWKA 00 OOHmMX (PUINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUSX, BKIIHOYAs MEXAHHMKY, MOJICKYJISIPHYIO (PU3UKY, SIEKTPOJMHAMUKY,
KBAHTOBYIO (PM3UKY U SJIEMEHTHI aCTPOU3UKH,

(GopMupoBaHHUE YMEHHMH MPUMEHITH TEOPETUUECKME 3HAHUS Uil OOBICHEHHUS
(u3nueCKUX SIBICHWA B MNPUPOAE W IS NPUHATUS TPAKTHUYECKHAX PEIICHUIA
B IIOBCEHEBHOM >KU3HHU,

OCBOEHHME CHOCOOOB PELICHMs PA3IMUHBIX 3a1a4 C SIBHO 33aJaHHOM (Pu3MdecKoii
MOJIEIIBIO, 33124, MOAPA3yMEBAOLIMX CAMOCTOSTENILHOE CO3IaHNE (PU3MUECKON MOJIEIH,
aJICKBaTHOM yCJIOBUSIM 3a7a4M;

MOHUMAHUE (PU3NIECKUX OCHOB M MPUHIUIOB JICHCTBUSI TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MTPOLIECCOB, UX BIMSHUS HA OKPY KAIOLIYIO CPEAY;

OBJAJICHAE METOAaMH  CaMOCTOSITEJIBHOTO IJIAHUPOBAHUST W TMPOBEICHUS
(pU3MUECKUX SKCMEPUMEHTOB, aHAIM3a U MHTEPIpPETAlUU WH(OpMaLMK, ONpEACTICHHUs
JOCTOBEPHOCTHU TIOJYYEHHOTO Pe3yJIbTara,;

CO3aHUE VYCJIOBUM JUIA Ppa3sBATUS YMEHHUN MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOM ESATEITBHOCTH.

Ha wusydyenune ¢usukm (0a30BbIi ypOBEHb) HA YPOBHE CPEOHEr0 OOLIErO
obpazoBanusi orBogutcs 136 yacoB: B 10 kjmacce — 68 yacoB (2 vaca B HENENIO),
B 11 kiacce — 68 yacoB (2 yaca B HEJIENIO).

[Ipeiaraemslii B mporpamme no (pU3nKe nepeucHs JJAO0OPATOPHBIX U MPAKTHYECKUAX
paboT SABNSETCS PEKOMEHAOBAHHBIM, YUUTENb JEIaeT BEIOOP MPOBEICHHUS JJAOOPaTOPHBIX
PadoT U OMBITOB C YYETOM MHIUBUYAIbHBIX OCOOCHHOCTEN 00YyUYaroIuXCs.

Jlrobast pabovasi mporpaMMa JO/DKHA MOJHOCTBIO BKJIFOYATH B C€0sl CONEPIKAHUE
JAHHOM MpOrpaMMsl MO (PU3UKE.

B otnenbHbIX citydasix Kype (pu3nku 6a30BOro ypoBHs MOXKET U3y4aThest B 00bEMe 204
yaca 3a jBa rojga oOyuenus (3 u B Heaemto B 10 m 11 kmaccax). B artom ciyuae
YBEJIMUMBAETCS HE MeHEe ueM 10 20 U pe3epBHOE BPEMSI, KOTOPOE UCIIOJIb3YETCS YUUTEIIEM
JUIs U3YYEHHSI BOMPOCOB, TECHO CBS3aHHBIX C BBHIOpPAHHBIM TpoduiieM OOy4YCHHUs, U
YBEJIMUMBAETCsl yueOHasi Harpy3ka, OTBOJMMAs HA M3YUYECHUE MEXAHUKH, MOJIEKYJISPHOM
GU3MKA M DJICKTPOJAMHAMUKM, 3a CUET paCUIMPEHUsT uucia JadopaTOpHBIX padoT
MCCIIEI0BATENLCKOr0 XaPAKTEPA M YPOKOB PEIIEHUS KAYECTBEHHBIX M PACUETHBIX 33124,
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COAEPKXAHUME OBYUYEHUA

10 KUITACC
Paznen 1. ®u3uka u MeTOAbl HAYYHOI 0 TO3HAHUS

dusuka — Hayka o npupozae. HaydHble METOABI MMO3HAHWS OKPYXKAKOLLErO MUpa.
Pone 5kciepuMeHTa U TEOPUU B TIPOLIECCE MO3HAHUS TPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MogaemupoBane (PU3MUECKUX SIBICHWA M mporeccoB. HaydHble runoTessl.
duznyecKkue 3aKOHbl M TEOPHH. ['paHMIBl TPUMEHUMOCTH (PU3NYECKMX 3aKOHOB.
[IpyHLMT COOTBETCTBUS.

Pone n MecTo pu3uku B POpMUPOBAHMM COBPEMEHHON HAYYHON KAPTHHBI MUDA,
B IPAKTUYECKON JEATENBHOCTH JIFOJAEH.
Jlemoncmpayuu

AHAIOroBbIe U LU (PPOBBIE U3MEPUTEITLHBIE TPUOOPBI, KOMITBIOTEPHBIE TATUHKH.

Paznen 2. Mexanuka
Tema 1. Kunemanwka

Mexannueckoe ABrkeHrEe. OTHOCUTEIBHOCTD MEXaHUUECKOT O IBHKEHUs. Crucrema
orcuéra. Tpaekropus.

[lepemerenue, CKOpPOCThb (CPEAHSsE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MATePUAILHOM TOYKM, MX NPOCKLHMM HA OCH CHCTeMBbl KoopauHar. CIlojKeHHe
MIEPEMEILIECHUN U CIIOKEHUE CKOPOCTEN.

PaBHOMEpHOE W PpPaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBIWKeHHE. ['padukn
3aBHUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IIYTU U MEPEMELICHUS MATEPUATIbHON
TOYKH OT BPEMEHHU.

CB0oOOAHOE MaicHUE. Y CKOPEHUE CBOOOIHOTO MaICHUSI.

KpuBomneitHoe nBwxeHue. J[BIOKEHHE MAaTepUaIbHOW TOYKM IO OKPYKHOCTH
C ITOCTOSTHHOM 10 MOJYJIIO CKOPOCTBIO. YTJI0Bast CKOPOCTh, TMHEHHAs CKOpPOCTh. [lepron
¥ 4acToTa oOpauieHus. LIeHTpOCTPEMUTENBHOE YCKOPEHHUE.

TexHu4yecKre yCTPOMCTBA M NMPAKTUYECKOEC MPUMEHEHHE: CIUAOMETD, ABUKCHHE
CHAPSZ0B, UETHBIE U PEMEHHBIE NIEPEIAYH.

Jlemoncmpayuu

Mopnens CUCTEMBI OTCUETA, WJUIIOCTPALMS KUHEMATHUYECKUX XapPaKTEPUCTHK
JBUYKCHUSI.

[IpeoOpa3oBaHue NBUKEHUN C HCITOTB30BAHUEM ITPOCTHIX MEXAaHMU3MOB.

[TageHue TN B BO3YXE U B PA3PEIKEHHOM ITPOCTPAHCTBE.

HaOmonenne papwkeHust Tena, OpOLIEHHONO TNOJ YIJIOM K TOPU3OHTY U
TOPA3OHTAJIBHO.

H3mepenne yckopeHusi CBOOOAHOTO MAJCHHUS.

HanpasyieHue CKOpOCTH IPU JABMIKEHUM 110 OKPY>KHOCTH.
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Vuenuueckuii skcnepumenm, rabopamopueie padomuol

W3yyeHne HEpaBHOMEPHOTO [BMKCHHS C LENBIO OMNPEACIICHUST MIHOBEHHOI
CKOPOCTH.

HccnenoBanne  COOTHOLICHUS  MEXIY  HYTSIMH,  [NPOHACHHBIMM  TEIOM
3a IMOCJIEI0BATENBHBIC PABHBIC TPOMEXKYTKU BPEMEHU TP PABHOYCKOPEHHOM JIBUYKCHUH
C HAYaJIbHOW CKOPOCTHIO, PABHOW HYIIIO.

W3ydyeHne nBMKEHUS IapyuKa B BA3KOH KU AKOCTH.

N3yuyenne nBrmkeHus Tena, OpOIEHHOr0 TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunuun orHocutensHOCTU ['anuies. [lepseiii 3akoH HeroToHa. MHEpruanbHbie
CUCTEMBI OTCUETA.

Macca tenma. Cuna. [lpuHumn cynepno3unuu cwi. Bropoit 3akoH HeroToHa
JUIs MaTtepuanbHoOi ToOUkU. TpeTuit 3akoH Hbl0TOHA [Tl MaTe€pUAIbHBIX TOYEK.

3aKOH BCEMUPHOrO TAroTeHus. Cuiia TsokecTu. 1lepBas KocMuYecKas CKOpOCTb.

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

Tpenne. Bunel TpeHus (NIOKOs, CKONbXKeHHs, kKaueHus). Cunma Tpenus. Cyxoe
TpeHue. Cuiia TPEHUs CKONBXKECHUS U cuiia TpeHus nokost. Koadduuuent tpenns. Cuna
COIIPOTUBJICHHUS ITPU IBUKEHUU TEJIA B JKUIKOCTH MJH rase.

[locTynarenbHoe U BpalarenbHOE ABMKEHUE a0COMOTHO TBEPAOIO Tea.

MOMEHT CHJIBI OTHOCUTENILHO OCU BpatieHus. [liedo cumel. YeinoBus paBHOBECHS
TBEPAOIO Tea.

TexHn4eckre yCTpONCTBA U NMPAKTUYECKOE IPUMEHECHUE: MMOAINITHUKY, JBUKCHHE
UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHrE UHEPLIUK.

CpaBHEHME MACC B3aUMOACHCTBYIOLIUX TEL.

Bropoii 3akoH HeroToHa.

Hsmepenue cui.

CrnoxeHnue cu.

3aBUCUMOCTB CHJIBI YOIPYTOCTH OT Ae(pOpPMALIUN.

HesecomocTe. Bec Tena npu yCKOpEHHOM MOABEME U MTAJICHUH.

CpaBHEHME CUJI TPEHUS MTOKOS, KAYEHHS U CKOJIBYKEHUS.

VYcnoBust paBHOBECUs TBEPAOIo Tea. BUabl paBHOBECHS.

Vuenuueckuii skcnepumenm, rabopamopueie padomuol

H3yuenne nBu>keHust OpycKa M0 HAKIOHHOM MITOCKOCTH.

HccnenoBanre 3aBUCMMOCTH CWJI  VIIPYTOCTH, BO3HMKAIOUIMX B TPY)KUHE W
PE3UHOBOM 00pasiie, OT Ux AchopMaiuu.

Hccnenosanre yclioBUi PaBHOBECUS TBEPIOTO TEJA, UMEIOIIErO OCh BPALLIEHUS.



®enepanbHas padbouas mporpamma | @uzuka. 10—11 kmaccel (0a30BbIi yPOBEHD)

Tema 3. 3aKkonbl coXpanenHusn 6 MexanHuke

HNmnynbe MarepranbHON TOUYKH (TENa), CUCTEMBI MAaTEPHAIBHBIX TOUeK. UMMymbC
CWJII M HW3MECHECHHME UMIYJIbCa Tena. 3aKOH COXPAaHCHWs WMILyJbca. PeakThBHOE
JBUKCHHUE.

Pa6ora cunbl. MOIHOCTE CHUIIBL.

Kunetnueckass 5SHeprusi MarepuanbHOW TOYkM. TeopemMa 00 W3MEHEHWH
KUHETUYECKON DHEPIUU.

[lorenumanbHas SHeprus. [loTeHumanpHas 3HEpPrust ynpyro aegpopMHpOBaHHON
npy>kuHbl. [loTeHumanbHas sHeprus Tena BOIU3H MOBEPXHOCTH 3EMITH.

[ToTeHIManbHBIE U HEMOTEHUMAILHBIE CUITBI. CBsI3b pA0OTHI HENOTEHMAIBHBIX CUJT
C U3BMEHEHUEM MEXAHUYECKON YHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOMN
DHEPIUM.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckrue yCcTpoiCTBA M IPAKTUYECKOE MPUMEHEHHE: BOIOMET, KOMED,
IPY>KAHHBIA UCTOJIET, ABUIKEHUE PAKET.
Jlemoncmpayuu

3aKO0H COXPaHCHHS UMITYJIbCA.

PeakTuBHOE NBUKEHHUE.

[lepexoa MOTEeHIMATbHON SHEPTUU B KHHETUYECKYHO M OOpaTHO.
Vuenuueckuii skcnepumenm, iabopamopmuie pabomut

H3yuenune abCOMIOTHO HEYNPYroro yaapa ¢ HOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u paboThl CHIIbI C M3MEHEHUEM MEXAHMYECKOH HHEpruum Tena
HA PUMEPE PACTSHKEHUS PE3UHOBOIO JKI'YTa.

Pasnen 3. Movsiekyasipaasi (u3MKa U TEPMOANHAMHUKA
Tema 1. OcHoebl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJSIPHO-KMHETUYECKOW TEOPUM M UX OIBITHOE
obocHoBaHue. bpoyHoBckoe gBuxeHue. Juddysus. Xapaktep ABUKEHUS U
B3aUMOJICHCTBUS YaCTUL] BelecTBa. MoJenm CTpoeHus ra3oB, )KUAKOCTEN U TBEPABIX TEJI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX MOJIEEH. Macca 1 pa3Mepbl MOJIEKYIL.
KonuuecTBo Bemectna. IlocTossHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana temmneparyp
Llenbcus.

Mopnens upeanbHOro rasa. OCHOBHOE YPaBHEHME MOJIEKYJSIPHO-KUHETUYECKON
TEOPUH MJICATLHOTO raza. AOCOJIIOTHAS TEMIEpaTypa Kak Mepa CpeIHEH KMHETUYECKOI
DHEPruM TEIUIOBOrO JABWKEHUs yacTull rasa. [llkana temneparyp Kenvsuna. ['a3oBbie
3aKOHBl. YpaBHeHHe MenaeneeBa—Knaneitpona. 3akon JlameroHa. HM3omponecchbl
B UJICATIBHOM Ia3e ¢ MOCTOSIHHBIM KOJTMYECTBOM BelecTBa. [ paduyeckoe npeacTaBicHue
M30IPOLIECCOB: U30TEPMA, U30X0pa, n3odapa.

TexHuueckue yCTpoicTBa U MPAKTHYECKOE IPUMEHEHUE: TEPMOMETP, OApPOMETP.
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Jlemoncmpayuu

OnbITH, TOKA3bIBAOLINE TUCKPETHOE CTPOCHUE BEIIECTBA, (POTOrpaduu MOIEKY
OpraHu4eCKUX COCIUHECHUI.

OnbiTel 10 AU Py3un KUAKOCTER 1 ra30B.

Mopens OpOyHOBCKOTO IBUKEHHSI.

Mogens onbita [IrepHa.

OnbITHI, TOKA3bIBAOLINE CYHIECTBOBAHME MEKMOJIEKYJISIPHOTO B3aUMOICHCTBHSL.

Mogens, WUTIOCTPAPYIOLIAs MPUPOLY JABJICHUS ra3a HA CTEHKU COCYa.

OnbITh, WITFOCTPUPYIOIINE YPABHEHUE COCTOSHUS UACATBHOIO Ta3a, U30MPOLIECCHI.
Vuenuueckuii skcnepumenm, rabopamopueie padomuol

Onpenenenue Macchl BO31yXa B KIIACCHOH KOMHATE HA OCHOBE M3MEpPeHM 00bEMa
KOMHATBI, JABJICHUS U TEMIIEPATYPBI BO3AYXA B HEM.

HccnenoBanne 3aBUCUMOCTH MEKIY MapaMeTPaMK COCTOSHUS Pa3PEXKEHHOI0 rasa.

Tema 2. Ocroevl mepmoOuHamuKu

TepmoauHamuyeckass cucteMa. BHYTpPEHHsiE SHEPrust TEPMOJAMHAMHYECKON
CHCTEMBI M CrOcoObI €€ m3MeHeHus. KommyecTBo TemnoTel M padborta. BHyTpeHHsIs
SHEPrusi OAHOATOMHOIO MACAIBHOIO ra3a. Buapl Temonepeaayuu: TemionpoBOIHOCTb,
KOHBEKLIMSI, M3JIyUYCHHUE. YIeNbHAs TEIIOEMKOCTh BellecTBa. KOMMYECTBO TEMIIOTHI
NPy TEMJIoNEpeaaye.

[Tonsitue 06 anmabarHom nporecce. [lepBbiii 3akoH TepMoauHaMuku. [IpuMeHenne
NEPBOr0 3aKOHA TEPMOJMHAMUKM K wu3omporeccam. ['paduueckas WHTEpHperanus
paboThI raza.

Bropoii 3akoH TepMoarnHamMuku. HeoOparumocTh mpoueccoB B MPUPOJE.

TennoBble MamuHbl. [IpyHIMIBL JEHCTBHS TEMJIOBBIX MamiuH. [IpeoOpazoBanust
SHEPruu B TEIJIOBBIX MalmHaxX. KoaGpGpuuueHT noae3Horo AeicTBrs TEMIOBONH MAIMHBI.
[k KapHo u ero ko3(pOUUIMEHT MOJIE3HOr0 ACHCTBUS. DKOJOTMYECKUE MPOOIIEMBI
TEIUIOIHEPIETUKH.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHUE: IBUTATENIb BHYTPEHHETO
cropanusi, ObITOBOW XONOAUIbHUK, KOHAULIMOHEP.

Jlemoncmpayuu

H3meHeHne BHYTPEHHEW SHEPIUM Tella MU COBEPIICHUH pabOThL: BBUIET MPOOKH
u3 OYTBHUIKK MOJ ICHCTBUEM CXKAaTOr0 BO3JyXa, HarpeBaHue >Qupa B JaTYHHOU TPyOKe
nyTéM TpeHUs (BUACOAEMOHCTPALUS ).

H3meHeHne BHYTPEHHEH SHEPIruM (TEMIEpaTypbl) TENa NP TEIUIONEPEaAYeE.

OnbIT 0 aaradaTHOMY PACUIMPEHUIO BO3yXa (OMBIT ¢ BO3AYIIHBIM OTHABOM ).

Mogaenmu napoBoil TypOMHBI, ABMraTensi BHYTPEHHETO CrOpPAHMsI, PEAKTHBHOIO
JIBUTaTEIsI.

Vuenuueckuii skcnepumenm, rabopamopueie padomuol

H3mepenue yaenbHOl Tem10EMKOCTH.

10
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Tema 3. Azpecamuvie cocmoanua eewecmea. Pazosvie nepexoont

[lapooOpa3zoBanne u KoHiacHcalus. VMcmapeHwe u kuneHue. AOCONMIOTHasS W
OTHOCUTENIbHAST BIAKHOCTh BO3AyXa. HacelmeHHblld map. VYaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHSI OT JaBJICHHUSI.

Teépnoe teno. Kpucranmmueckue M amopdHble Tena. AHU30TPONMS CBOMHCTB
kpuctauioB. JKunkue Kpuctawisl. COBpeMEHHBIE Marepuaisl. [lmaBneHue WU
KpUCTaIA3aUMs. Y AenbHas TerioTa miasinenus. Cyonmmmanms.

YpaBHEHUE TEMIOBOrO OanaHca.

TexHuueckue ycTpoiicTBa U MPAKTHUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU TMOJIYYEHUS COBPEMEHHBIX MATepualioB, B TOM YHUCIE
HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACKHIILIEHHBIX TAPOB.

Kunenue npy mOHWKEHHOM JTABJICHUH.

CrocoObl U3MEPEHHUSI BIIAYKHOCTH.,

HaOntonenne HarpeBanus M MaBJIeHUs] KPUCTAUTMYECKOTO BELLECTBA.

JleMoHCcTparus KpUCTaJuIoB.

Vuenuueckuii skcnepumenm, 1abopamopueie padomuot

H3mepeHne OTHOCUTENBHON BIAYKHOCTH BO3yXa.

Pa3nen 4. DiekTpoannHaAMuUKa
Tema 1. dnexmpocmamuxa

OneKkTpu3aums Teil. DJIEKTPUYECKUil 3apal. /[[Ba BHIa JIEKTPUUYECKUX 3apsIOB.
[TpOBOAHMKY, NMANEKTPUKH U MOJYNPOBOAHMKHU. 3aKOH COXPAHEHUS JIEKTPUYECKOIO
3apsaa.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHbIH SICKTPUYECKUNA 3apsi.
Onexrpudeckoe noJie. HanpspkEHHOCTD JIEKTPUYECKOro noJist. [IpuHimn cyneprnosunuu
DIEKTPUYECKUX MOJIEH. JIMHUN HAPSHKEHHOCTHU SIIEKTPUYECKOTO TOJIS.

Pabora cun snextpoctarmueckoro mojsi. [loteHuman. Pa3HOCTh MOTEHIMATIOB.
[IpOBOMHUKN M OUDJIEKTPUKU B  JJIEKTPOCTATHYECKOM Ioje. JludJieKTpuyeckas
IIPOHULIAEM OCTb.

OnekTpoéMKOCTh.  KoHzmeHcarop. ONEKTPOEMKOCTh IUIOCKOrO KOHAECHCATOpA.
OHeprus 3apspKEHHOr0 KOHAEHCAaTopa.

TexHuueckrue yCcTpoiicTBA M MPAKTUYECKOE INPUMEHEHHUE.  BJIEKTPOCKOIL,
AIIEKTPOMETP,  BICKTPOCTATUYECKAs  3alUTA,  3a3€MJICHHE  BJIEKTPONpPHOOPOB,
KOHJICHCATOP, KOIMMMPOBAJIBHBINA anmapar, CTpyHHBIA IPUHTEP.

Jlemoncmpayuu

Y CTPOUCTBO M IPUHLIAI ACHCTBUS 3JIEKTPOMETPA.

B3anmoneicTBre HA3IEKTPU30BAHHBIX TEL.

DNEKTPUYECKOE TTOJIE 3aPSHKEHHBIX TEI.

[IpOBOIHUKY B JJIEKTPOCTATUYECKOM IOJIE.

DNEKTPOCTaTHYECKAs 3alIuTa.

11
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JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTb JJICKTPOEMKOCTH IUIOCKOrO KOHACHCATOpa OT IJIOIMAAM IUIACTHH,
PacCTOSIHASL MEKAY HUMU U IUDJIEKTPUYECKON POHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHAEHCATOPA.
Vuenuueckuii skcnepumenm, iabopamopmeie’ pabomei

H3mepenne 3IeKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Itocmoannwlil 3nekmpuueckuil mok. Toku ¢:pasauunsix cpeoax

ONEKTPUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS MIEKTPUUYECKOro TOKA. McTouHnKm
ToKa. Cua Toka. [T0CTOSHHBINA TOK.

Hanpspkenue. 3akon Oma 11t ydacTKa LCTIH.

OJNEKTPUYECKOE  CONPOTUBIICHUE.  YIEIBHOE  CONPOTHBJICHUE  BEILLECTBA.
[TocnenoBarenbHOE, MapaieabHOE, CMEIIAHHOE COSIMHEHUE IPOBOAHUKOB.

Pabora snekrpudeckoro Toka. 3akoH [[xoyns—JleHna. MoImHOCTh 31€KTPUYECKOTO
TOKA.

ONEKTPOABIIKYILASL CUJIa U BHYTPEHHEE CONPOTUBIICHUE MCTOYHUKA TOKA. 3aKOH
Owma 15t TOHOM (3aMKHYTO# ) 37eKTpUUECKOid ienu. KopoTkoe 3aMbIKaHKE.

OJNEKTPOHHAsT MPOBOAMMOCTD TBEPABIX METALIOB. 3aBUCUMOCTH COIPOTHBIICHUS
METAJUIOB OT TeMIEPaTypbl. CBEPXIPOBOAUMOCTE.

ONEKTPUYECKUH TOK B Bakyyme. CBOMCTBA DIEKTPOHHBIX ITYYKOB.

[HonynpoBoaHuku. CoOCTBEHHAs! U TPUMECHAsI TPOBOAMMOCTD MOMYITPOBOAHHUKOB.
CoiicTBa p—n-nepexona. [lonynpoBogHUKOBBIE MTPHOOPHI.

OJNEKTPUYECKUI TOK B PACTBOPAX U PACIIIIABAX AIEKTPOJIMTOB. DIIEKTPOIUTHYECKAS]
JUCCOLMALMS. DIEKTPOITH3.

OnexkTpudeckuii TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSATEIBHBIN pa3psil.
Mounus. [Tnazma.

TexHn4yeckre yCTPONCTBA U NMPAKTUYECKOE MPUMEHEHHUE. aMIIEPMETP, BOJIBTMETD,
peocTar, UCTOYHUKHM TOKA, SJIEKTPOHArPEBATEIbHBIE MPUOOPEL, HJIEKTPOOCBETUTEILHBIC
npuOOpbl, TEPMOMETP  COMPOTHUBICHMS, BaKyyMHBIH  AMOA, TEPMHUCTOPBl U
(oTOpE3UCTOPEI, TOMYMPOBOJHUKOBBII TMOJ, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne cumbl TOKA U HaPSKEHUS.

3aBUCUMOCTD CONPOTUBIICHUS LIUJIUHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, TUIOIIAN
NIOTIEPEYHOr0 CEYEHUS U Marepuaa.

CMelaHHoe COEMHEHUE TPOBOAHUKOB.

[Ipsamoe  wW3MepeHue  DICKTPOABMKYIIEH  cuibl.  KOpPOTKOE — 3aMBIKaHUE
raJIbBAHUYECKOI0 JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COITPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii paspsa 1 IPOBOAUMOCTb BO3yXa.

ORHOCTOPOHHSS MPOBOAUMOCTB AUOAA.

12
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Vuenuueckuii skcnepumenm, iabopamopueie’ padomuot

H3ydyeHne CMEMaHHOro COCAUHEHNS PE3UCTOPOB.

M3mepeHne DNIEKTPOABIKYINEH CHIBI MCTOYHMKA TOKA M €0 BHYTPEHHETO
CONPOTHBIICHHUSL.

HaGmonenue snexkrponusa.

MexnpeaMeTHbie CBSI3H

H3yyenue kypca pusuku 6a3oBoro ypoBHs B 10 kjiacce oCylIeCTBISIETCS C YUETOM
CO/IEPKATENbHBIX MEXIPEAMETHBIX CBS3EH C KypcaMHu MareMaTruku, OMOJIOTHH, XUMUH,
reorpayui ¥ TEXHOJIOTHH.

Meosicnpeomemnvie  noHsimusi, CBS3aHHBIE C W3YYCHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJIEHUE, HAyuyHBIH (aKT, runoresa, Gpuandeckas BETUUMHA, 3aKOH, TEOPUS,
HaOJI0JICHUE, SKCIEPUMEHT, MOJEITUPOBAHKUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMbl YPaBHEHWA, JMHEWHHAs (QyHKUuMs, napadosna,
runepOona, ux rpaguku U CBOHCTBA, TPUTOHOMETPUUYECKUE (PYHKIIMH: CHHYC, KOCHHYC,
TAQHTCHC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECCTBO, BEKTOPbl U HX
MPOEKIMHN HA OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.

Buonozusi: MexaHW4ecKoe NBW)KEHHE B SKMBOM mnpupozae, auddysusi, ocMmoc,
TEIJIOOOMEH KMBBIX OPraHM3MOB (BUJbI TEIUIONEPENAUYM, TEMJIOBOE PABHOBECHUE),
AIIEKTPUUYECKHE SIBJICHHS B KUBOIH MPUPOJE.

Xumus: NUCKPETHOE CTPOEHHME BEILECTBA, CTPOCHHUE ATOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJIIpHAsT Macca, TETJIOBbIe CBOMCTBA TBEPABIX TEJ, KUJKOCTEH W rasos,
AIIEKTPUUYECKUE CBOWCTBA METAJUIOB, ANEKTPOIUTAYECKAsT TUCCOLIMALINS, TaJIbBAHUKA.

['eozpagpusi: BNAXXHOCTh BO3/1yXa, BETPbI, OAPOMETP, TEPMOMETP.

Texnonozus: npeodOpa3oBaHUE NBMKEHUN € MCIOIb30BAHMEM MEXAHM3MOB, YUET
TPEHUs] B TEXHUKE, MOJIIUIMHUKHA, HWCIOJIb30BAHUE 3aKOHA COXPAHEHUS HWMIYJIbCca
B TEXHUKE (pakeTa, BOJOMET W JIPyrue), ABUrareilb BHYTPEHHETO CropaHusi, mapoBas
TypOuHa, OBITOBOM XOJIOIMIBLHUK, KOHIULIMOHEDP, TEXHOJIOT UM MOYYEHUS] COBPEMEHHBIX
MaTepHaJIOB, B TOM YKCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAs
3alMTa,  3a3€MJICHHE  BJICKTPONpPHOOpPOB,  KCEPOKC,  CTPYWHBIA  MPHUHTED,
ANIEKTPOHAr PEBATENLHBIE TPUOOPHI, ATEKTPOOCBETUTENLHBIE TPUOOPHI, FAJTbBAHUKA.

11 KUITACC
Pa3nen 4. DiekTpoannHaAMuUKa
Tema 3. Maznummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[TocTrositHHBIE MarHuThl. B3auMOIEHCTBUE MOCTOSHHBIX MAarHWTOB. MarHutHOE
noje. Bexkrop MarHuTHONW MHAYKUMH. [IpyHOMI Cynepno3vuuM MarHUTHBIX IOJIEH.
JIvHAKM MarHUTHOM MHYKLMKU. KapTrHA TMHUA MAarHUTHON MHAYKIMU T10JIS IIOCTOSIHHBIX
MarHuTOB.

MarautHoe nosje npoBOAHMKA ¢ TOKOM. KapruHa JIMHUN MHIYKIUUA MarHUTHOIO
N0JIS JUIMHHOT'O MPSMOTO MPOBOAHUKA U 3aMKHYTOIO KOJIBLIEBOTO IIPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT Opcrena. B3auMoaeicTBie MPOBOAHUKOB C TOKOM.
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Cuna Amriepa, €€ MOyJb U HAITPABJICHHUE.

Cuna Jlopenua, €€ Moaynb M HanpasleHUE. JIBHKCHHE 3apSOKCHHON YaCTULbI
B OJTHOPOJTHOM MarHUTHOM mnoie. Pabota cusbl JlopeHia.

SIBneHME DNEKTPOMArHUTHOW MHAYKUMH. [IOTOK BEKTOpa MAarHUTHON WHIYKIUMU.
ONEKTPOABIIKYILAS CUJIA MHAYKIHN. 3aKOH JIEKTPOMAarHuTHOW nHayKkumuu dapajest.

BuxpeBoe  dnekTpuueckoe — mose.  ONEKTPOABIKYINAS — CWIa  UHAYKLUHA
B IIPOBOJIHUKE, JBUIKYILEMCS ITOCTYIATEILHO B OAHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenua.

NuaykTuBHOCTE.  SIBIeHME  CaMOMHAYKLMHU.  OJNEKTPOABIDKYIIAsS  CHJIA
CAMOMHAYKLIUH.

OHeprust MarHUTHOT'O TIOJISL KATYIIKH C TOKOM.

ONEKTPOMArHUTHOE MOJIE.

TexHn4eckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE. MOCTOSHHBIE MArHUTHI,
QJIEKTPOMATHUTBI,  DJIEKTPOJABUTATENb,  YCKOPUTEIM  DJIEMEHTApHBIX  YaCTHIL,
WUHAYKLMOHHAS 11€Yb.

Jlemoncmpayuu

OneIT Opcerena.

OTKJIOHEHUE DTIEKTPOHHOIO My4YKa MATHUTHBIM ITOJIEM.

JIiHUM MHIYKIIUY MarHUTHOTO TIOJIS.

BzaumoneicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JlerictBue cuiibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHME ANEKTPOMArHUTHON UHIAYKLUH.

[IpaBuiio Jlenua.

3aBUCUMOCTDb JJICKTPOABMIKYILEH CHIJIBI MHIAYKLOUU OT CKOPOCTU W3MEHECHMS
MarHMTHOTO IMOTOKA.

SIBieHUE CAaMOUHTYKIIUH.

Vuenuueckuii skcnepumenm, rabopamopueie padomuol

M3ydyeHre MarHuTHOTO TOJIS KATYLIKH € TOKOM.

HccnenoBanue eiCTBYUS MOCTOSIHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanve sBIECHUS HIEKTPOMArHUTHONW UHIAYKLIAN.

Paznes S. KoneGanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KOJ1€0aHUA

Konebarenbhas cucrema. CBOOOAHBIE MEXaHUUECKUE KonieOanus. [ apMoHHUECKne
kosicOanus. [lepuon, yacrora, ammauryda U (asza kojeOanuii. [IpyKMHHBIA MasSTHUK.
Maremarnueckuid MasTHUK. YPaBHEHUE TapMOHMYECKUX KoseOaHui. [lpeBpatieHue
SHEPrUU MPU TAPMOHUYECKUX KOICOAHUSIX.

Konebarenbublit KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMsSI B MICATEHOM
KOJIEOATEIbHOM KOHTYpE. AHAIOTUs MEKIY MEXAHWYECKHMMH W 3JIEKTPOMArHUTHBIMU
koneGanusimu.  dDopmyna ToMcoHa. 3aKOH COXpPaHEHHMsS] SHEPIUHA B HJCATBHOM
KOJIEOATETbHOM KOHTYPE.
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[Ipencrapnenre O 3aTyxaroIIUMX KOJIECOAHUSX. BBIHY)KICHHBIE MEXaHUYECKHE
koneOanus. PesoHanc. BbIHYXIEHHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.

[Tepemennblil TOk. CHHYCOMAAIBHBINA TEPEMEHHBIA TOK. MOIIHOCTH MEPEMEHHOTO
TOKa. AMIUIUTYJHOE U JEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HAMTPSKEHUS.

Tpancdopmarop. IlpousBoncTBo, mnepenaya M MOTPEOICHHUE HIEKTPUYECKOM
SHEPruu. OKOJOTMYECKHUE PUCKH TNpPU MPOU3BOJACTBE AJEKTposHepruu. KymbeTypa
UCIIOJIb30BAHMS 3JIEKTPOIHEPTUU B IOBCECAHEBHOM YKU3HM.

TexHuueckue ycTpoiicTBa U MPAKTUUYECKOEC MPUMEHEHUE: SIEKTPUUECKUN 3BOHOK,
TEHEPATOp MEPEMEHHOr0 TOKA, TMHUY HJIIEKTPOIepeaaY.
Jlemoncmpayuu

HccnenoBanre mapameTpoB  KoyieOAaTeNnbHOM  CUCTEMBI  (NMPYXUHHBIA WM
MaTEMaTUYECKAN MAsITHUK ).

HabnroneHue 3aryxarimmx KojacOaHui.

HccnenoBaHue CBOMCTB BbIHYKACHHBIX KOJICOAHUH.

HaGmonenue pe3onanca.

CBOOOAHBIE HJIEKTPOMATHUTHBIE KOJICOAHMSI.

OcuuanorpaMmMbl - (3aBUCUMOCTA  CHJIBI TOKA W HANPSDKEHUST OT BPEMEHH )
JUISL STIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHanc mpu  mocnenoBaTeNbHOM — COCOMHEHWM — PE3UCTOPA,  KATYLIKU
VUHIYKTUBHOCTH U KOHJEHCATOPA.

Mogene TMHUY 3JEKTPOoNepeaayn.
Vuenuueckuii skcnepumenm, rabopamopueie padomuol

HccnenoBanne 3aBUCUMOCTH NEPUOJIA MAJTBIX KOJIEOAHUH Ipy3a HA HUTH OT JIJIMHBI
HUTH U MACCHI TPy3a.

HccnenoBanne MEPEMEHHOrO0 TOKA B LENM M3 IMOCJIEAOBATENBHO COCIUHEHHBIX
KOHJICHCATOPA, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAaHUMHbIE 60JIHbI

MexaHu4yeckue BOJHBI, YCIoBUs — pacnpoctpaneHus. Ilepuon.  CkopocTh
pacnpoCTpaHEHus U IJIMHA BOJHBI. [lonepeyuHsie u MpoAoibHbIe BOMHBL. MHTEpdepeHIIms
1 1U(paKLKs MEXAHUYECKUX BOJH.

3Byk. CkopocTh 3BYyKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

OJNEKTPOMArHUTHBIE BOJHBI. YCIIOBUSL W3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opueHtauus BekTopoB E, B, v B anmekrpomarHuTHON BosiHE. CBOICTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAXECHHUE, TNPEIOMIICHUE, NOIsIpU3anus, Audpaxuus,
uHTepPepeHuns. CKOPOCTh ANEKTPOMArHUTHBIX BOJIH.

[Ilkaya DNEKTPOMArHUTHBIX BOJH. [IpUMEHEHHME DIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpyHIMITBI PAAUOCBA3H U TENEBUECHUS. Paaronokanus.

OJNEKTPOMArHUTHOE 3arPA3HEHUE OKPYIKAIOLIEH CPEBL.

TexHuyecknue YCTPOHCTBA M MPAKTUYECKOE NPUMEHEHUE. MY3BIKAJIBHBIC
UHCTPYMEHTHI, YJIBTPA3BYKOBas JUArHOCTMKA B TEXHUKE W MEIULMHE, pajap,
pPaguoNpuEMHUK, TEEBU30P, aHTeHHa, TenedoH, CBU-neus.
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Jlemoncmpayuu

OOpa3oBaHuE U PACIPOCTPAHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHUK 3BYKA.

Halmonenne oTpakeHus U MPeIOMIICHHUS] MEXAHUYECKUX BOJIH.

HabGmonenue narepdepeHnm u Au@pakiiii MEXaHUIECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOmtoneHne cBsi3n TPOMKOCTH 3BYKA M BBICOTHI TOHA € aMILTUTYA0A M 4aCTOTOM
KosieOaHmil.

HccnenoBanne CBONCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIICHUE,
noJsipuszanusi, 1udpaxius, UHTEPHEPEHIISI.

Tema 3. Onmuka

["'eomerprueckas ontuka. [IpsaMoIMHEHHOE pacCpOCTPAHEHUE CBETA B OJTHOPOIHOM
cpene. JIyd ceera. ToueuHblii KICTOYHUK CBETA.

OtpakeHue cBeTa. 3akOHbl OTpakeHUs cBera. [locTpoeHne wu300pakeHUi
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMJICHHUS CBeTa. AOCOIIOTHBIA TMOKAa3aTelNb
npenomiieHus. IlonHoe BHYTpeHHee OTpakeHue. lIpenenbHblii  yroy  IMOJIHOIO
BHYTPEHHETO OTPAYKEHUS.

Jucnepcus ceera. CnoxkHbliA coctaB Oenoro ceeta. Lper.

CoOuparolie U paccemBarome auH3bl. ToHKas auH3a. DOKYCHOE pacCTOSIHUE U
ONTHYECKas cuia TOHKOW smH3bL. [locTpoeHune wn300pakeHMit B coOOMparomux u
paccerBarOIUX JUH3aX. GOpMyIia TOHKOH JIMH3BL. YBEIMUYCHUE, 1aBAEMOE JIMH3O0M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKOIN ONTUKH.

BonnoBas ontuka. MHtepdepenuus cBera. KorepeHTHbIE MUCTOYHHMKHU. Y CIOBUS
HaOMIOIEHUST MAKCUMYMOB U MUHMMYMOB B MHTEPPEPCHLMOHHON KapTHUHE OT JBYX
CHH(]A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus ceera. JudpakuvoHHas peumiéTka. YCIOBHE HAOJIOICHUS TJIABHBIX
MaKCUMYMOB IIPY NAJICHUM MOHOXPOMATHYECKOTO CBETA HA U(PPAKLIUOHHYIO PEIIETKY.

[Tonsipu3zanus ceera.

TexHuueckue ycTpoiicTBa U MPaKTHYECKOE MPUMEHEHUE: OUKH, JIYTA, (poToanmapar,
NPOCKLMOHHBIN annapar, MUKPOCKOII, TEJIECKOMN, BOJIOKOHHAS ONTHKA, AU(PPaKIIMOHHA
pelICTKa, MOJISAPON I,

Jlemoncmpayuu

[IpAMONMHEHHOE  paclpOCTPAHEHUE, OTPAKEHUE W NPEIOMIICHUE  CBETA.
Ontuueckue npudopsI.

[TonHOE BHYTpEeHHEE OTpaKeHUE. MOIENb CBETOBOA.

HccnenoBanue cBOHCTB M300paKEHUM B JIMH3AX.

Moaen MEKPOCKOIIa, TEJIECKOIA.

HaGmonenue narephepeHiinm cBera.

HaGmonenune nudpakumu cera.

HaGmonenue aucnepcun ceeta.
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[TonydeHue crneKkTpa ¢ MOMOILBIO TPU3MBI.
[lonmyyeHne CneKTpa ¢ MOMOIIBIO TU(PAKIUOHHON PEIIETKM.
HaGmonenue nonsipusanuiu cBera.

Vuenuueckuii skcnepumenm, 1abopamopHuie pabomut
H3mepeHue nokasaress MpeaoMIICHHS CTEKJIA.
HccnenoBanue cBOHCTB M300paKEHUN B JIMH3AX.
HaGmonenue aucnepcun ceeta.

Pasznen 6. OcHOBBI cienMATbLHOI TEOPUH OTHOCUTEJILHOCTH

['paHHLIBl TPUMEHUMOCTH KJIACCUYECKOW MeXaHWKH. llocTynarel crenuanbHOM
TEOPUMA OTHOCUTEIILHOCTH. WHBAPMAHTHOCTh MOJYJs CKOPOCTH CBETA B BaKyyME,
OPUHIIUI OTHOCUTENIBHOCTH DWHINTEHHA.

OTHOCHUTENILHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH W COKPAIICHHE
JUTMHBIL.

OHEprus 1 UMNYJbC PEIIATUBUCTCKON YACTULIBI.

CBsI3b MACChI C SHEPTUEH U UMITYJILCOM PENSITUBACTCKON YaCTUIbI. DHEPTHUsl MOKOSL.

Pa3znen 7. KBanroBast pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonbl. @opmyna [lnanka cBsizu 3HEpruu (HPOTOHA € €r0 YaCTOTOM. DHEprus u
UMNyJbC GoTOHA.

OtkpbiTie 1 uccienoBanue ¢Goroddpdexra. Onbitel A.I'. CronmeroBa. 3aKkOHbBI
dorosrpdexra. YpaBHenue OiHmrTeliHa it porosddekra. «KpacHas rpaHumian
dororpdekra.

JlaBnenue ceera. OnwiTel [1.H. JleOenera.

XHUMUYECKOE IEHCTBUE CBETA.

TexHuueckne yCTpOHCTBA W MPAKTUYECKOE MPUMEHEHHE:  (POTODIIEMEHT,
¢doTomaTymk, coHeuHas Oarapes, CBETOMOI.

Jlemoncmpayuu

DoTo3(PPEeKT HA YCTAHOBKE ¢ IUHKOBOM MJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEITHETO (GOTOdPPEKTA.

Ceeroguon.

Conneynas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OnbiTel Pesepdopna mno paccessHUIO — O-YACTHIL
[Tnanerapuas monenb atoma. [locrynarsl bopa. Mznydyenue u norsiomienne GoToHOB MpH
NEPEXOJE aTOMA C OHOI0 YPOBHS SHEPrUX Ha APYroi. Buabl cnekTpoB. CHEKTp YPOBHEH
DHEPrUM aroMa BOAOPOJA.

BosHoBble cBoiicTBa 4Yactul. Bomubel ae bpoitst. KopnyckynasipHO-BOJIHOBOM
yaIu3M.

CIIOHTaHHOE U BBIHYKICHHOE U3JTYYCHHUE.

TexHn4yeckre YCTPOHCTBA M IPAKTUYECKOE MPUMEHEHHUE. CHEKTPAIbHBINA aHAIN3
(CIIEKTPOCKOIT ), JIa3ep, KBAHTOBBIN KOMITBIOTED.
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Jlemoncmpayuu
Mopnens onbita Pesepdopaa.
OnpeneneHue JUIMHBL BOJIHBI J1a3€Pa.
Halmronenne muHedyarsix CIEKTPOB U3TYYCHMUS.
Jlazep.

Vuenuueckuii skcnepumenm, rabopamopueie padomuol
HaGmronienne mHeiyaroro crekrpa.

Tema 3. Amomuoe a0po

OKCIIEPUMEHTBI,  TOKA3bIBAIOIIME  CJIOXKHOCTh  CTPOCHMs  saapa.  OTKpbITHE
pamroakTUBHOCTH. OmnbIThl Pesepdopra mo OMpeneneHuto cocTtaBa PaarMOaKTUBHOIO
u3nyueHus. CpolicTBa anbda-, 6era-, raMmma-u3nyyeHus. BiausHue paauoakTUBHOCTH Ha
JKUBBIE OPraHU3MBI.

OtkpbiTHE TpoTOHA M HedTpoHa. Hyknonnas wmopens sapa [eiizenOepra—
HBanenko. 3apsa sapa. MaccoBoe unciio sapa. M30Tonsl.

Anbda-pacnaa. DJIEKTPOHHBIA M MO3UTPOHHBINA Oera-pacnaj. ['aMMa-u3inydeHue.
3aKOH PaiMOAKTUBHOIO pacraja.

OHeprust CBS3HM HYKIJIOHOB B sifipe. S nepHble cuitbl. Jledekt maccsl siapa.

S nepHble peakuuu. /lenenue u CUHTES sIep.

Snepusbiii peakrop. Tepmosiaepubiid cuHTe3. [1poOaemMbl U MEPCHIEKTUBBI SACPHOM
DHEPreTUKU. DKOJIOTHYECKUE ACIIEKThI IACPHON SHEPrETUKU.

OnemMeHTapHble YaCTHUIbl. OTKPBITHE MO3UTPOHA.

MeTtoasl HAOMIOEHUS U PETUCTPALIMN SJIEMEHTAPHBIX YACTHII.

OyHnameHTanbHbIe B3auMOACHCTBUS. EQMHCTBO (prU3HUECKOi KapTUHBI MUPA.

TexHuyeckre yCTPOMCTBA M IPAKTMYECKOE NPUMEHEHHUE. NO3UMETP, Kamepa
BunbcoHa, siaepHblid peakTop, aroMHasi 6omoa.
Jlemoncmpayuu

CY€TUMK MOHU3UPYIOILUX YACTHII.
Vuenuueckuii skcnepumenm, rabopamopueie padomuol

HccnenoBanue TPEKOB YacTHIL (1O rOTOBBIM (poTorpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMHH U ACTPOPU3UKH

Otanel pa3BUTUs aCTPOHOMMHM. [IpHKnIagHOE M MHUPOBO33PEHYECKOE 3HAYCHUE
aACTPOHOMUH.

Bua 3Bé3nHoro Heda. Co3Be3aus, SpKUe 3BE3bI, MJIAHETHI, UX BUIUMOE JBHKCHHE.

ConHeuHas cucrema.

Connue. ConHeuHast aKkTUBHOCTh. MicTounuK 3Heprun ConHna v 3BE311. 3BE3MbI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlnarpaMma «CIeKTPAIbHBIA KJIACC — CBETUMOCTEY. 3BE3/BI
IJIABHOHM TOCIE0BATEIBHOCTH. 3aBUCUMOCTD «MAacca — CBETUMOCTBY ISl 3BE3]T TVIABHOM
NOCIIEIOBATEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. COBPEMEHHBIE NPEACTABICHUS
0 IPOMCXOKIAECHUU U 3BOMIOLMU COTHIA U 3BE3. OTallbl JKU3HU 3BE3.

Mueunsbiii [1yTe — Hama ["amaktuka. [Tonoxxkenue n apukenne CoHua B ['ajakTuke.
Tunel rajlakTuk. PaguoranakTiku 1 kBazapel. UEpHBIE ABIPHL B sIApaxX ralakTHK.
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Bceenennas. Pacumpenue Bceenennoid. 3axkon XaO0na. Pa3Oeranue ranakTuk.
Teopust bonboro B3peiBa. PETUKTOBOE U3TyUYEHHUE.

MacmirabHast ctpyktypa Beenennoii. MeraragakTuka.

Hepeménneie mpoOaeMbl aCTPOHOMHUH.
Vyenuuecrue nabnooemus

HaOmoneHnss HEBOOPYXKEHHBIM TIJIA30M € KCIOJB30BAHUEM  KOMIBIOTEPHBIX
NPUJIOXKEHUH AJISl ONPENEIICHUS IOJIOKEHU S HEOECHBIX 00BEKTOB HA KOHKPETHYIO 1ATY:
OCHOBHBIE CO3Be311s1 CEBEPHOr0 NOJIYIIAPUS U SIPKUE 3BE3MBI.

Hab6nronenus B Teneckon JlyHsl, mianer, Mieunoro [1yTu.

O06o0mamiee NOBTOPpeHUe

Ponb (pu3nku 1 aCTPOHOMUM B SKOHOMHYECKOH, TEXHOMOTHYECKON, COLMAIEHON 1
ITUYECKOW c(epax AesITEIbHOCTH YENOBEKA, POJib U MECTO (PU3MKHM M aCTPOHOMHH
B COBPEMEHHOH HAy4yHOW KapTUHE MHpA, POJib (PU3NYECKOW Teopuru B (POPMUPOBAHUU
OPEACTaBJICHUA O (PU3MYECKOW KapTHHE MUpPa, MECTO (PM3MUECKON KapTUHBI MUpa
B 00ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O TPUPOJE.

MexnpeaMeTHbie CBSI3H

H3yuenue kypca puznku 6a30B0ro yposHs B 11 kinacce oCyIecTBIsSETCs ¢ Y4ETOM
COACPIKATENIbHBIX MEXKIPEIMETHBIX CBSI3€i ¢ KypcaMu MaTeMaThKH, OMOIOTHH, XUMUH,
reorpayui ¥ TEXHOJIOTHH.

Meosicnpeomemnvie  nonsmus, CBSI3aHHBIE C  WM3YYEHHEM METOAOB HAYYHOIO
NO3HAHUS: SIBJICHUE, HAYYHBIN (DaKT, TUMOTE3a, PU3MUECKas BETMUMHA, 3aKOH, TEOPHS,
HaAOMIOIEHUE, SKCIIEPUMEHT, MOJIEIIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMBI YPABHEHUH, TPUTOHOMETPHUYECKHE (PYHKIMH:
CUHYC, KOCHUHYC, TAHIE€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPBl M MX MPOCKLMHA HA OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, IPOM3BOIHBIC
AIIEMEHTAPHBIX (DYHKIMIA, MPU3HAKKA MMOI00US TPEYroJbHUKOB, ONPENCIICHUE TUIOAN
TIOCKUX (Uryp u oobéMa Ten.

buonocus: >neKTpAYECKUE SIBICHUS B )KUBOM MPUPOAE, KONEOATENbHbBIE ABHKEHHUSI
B JKMBOM NPUPOAE, ONTHYECKUE SBIICHUS B JKUBOH MNPUPOLAE, NECUCTBHE paavalAN
Ha JKUBBIE OPraHU3MBl.

Xumus: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAs CTPYKTYpa TBEPABIX TElL,
MEXaHU3Mbl 00Pa30BaHMsI KPUCTAUIMYECKON PEIIETKH, CIEKTPAIbHBIA aHAIN3.

l'eoepaghus: MarHuTHBIE MOMIOCA 3€MJTH, 3AJICKM MArHUTHBIX PyA, (POTOCHEMKA
3€MHOM MMOBEPXHOCTH, MPEICKA3AHUE 3EMIIETPACCHUI.

Texnonocusa:  JMHUM — DJIEKTPOIIEpENady, TEHEpaTop  MEPEMEHHOr0  TOKa,
AIIEKTPOABUTATENb, UHAYKIIMOHHAS [I€4b, PaJap, paIuoONpUEMHHK, TENEBU30D, AHTCHHA,
tenepon, CBU-neub, NPOCKUMOHHBIA anmapar, BOJOKOHHAs ONTUKA, COJHEYHAs
Oarapesi.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJITHET'O OBIIEI'O OBPA3OBAHUA

OcBoeHue yueOHOro mpeamera «®duszuka» Ha yYpOBHE CPEAHET0 OOIIETO
oOpazoBanusi (0a30BbId YPOBEHb) MAODKHO OOECHEUUTH AOCTHXKCHUE CICIYHOIIMX
JIMYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00Pa30BaTEIbHBIX PE3YIHLTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE PE3YyNbTAaThl OCBOCHUS Y4eOHOro mnpeamera «®Ousnmka» JOIKHBI
OTpakaTb  TOTOBHOCTH W CIOCOOHOCTh  OOYYAKOIIMXCSl  PYKOBOJCTBOBATHCS
COPMUPOBAHHOW BHYTPCHHEH TMO3WIMEN JIMYHOCTH, CUCTEMON IEHHOCTHBIX
OPHUEHTALMMN, TO3UTUBHBIX BHYTPEHHUX YOCKACHUN, COOTBETCTBYIOIINX TPAAULIUOHHBIM
LEHHOCTSIM POCCUICKOr0 OO0IIECTBA, PACHIMPEHUE S>KU3HEHHOTO ONbITA W OIBITa
JEATENBHOCTH B IPOLECCE pead3aliid OCHOBHBIX HAMPABJICHUA BOCIUATATEIBHON
JEATENBHOCTH, B TOM YHCIIE B YACTH:

1) rpazkAaHCKOr0 BOCIUTAHMS S

C()OPMHUPOBAHHOCTh TPAKIAHCKOW MO3MLIMKA OOYYAIOIMIErOCs KaK AKTUBHOIO H
OTBETCTBEHHOTO YJIEHA POCCUICKOro 00IIECTBA;

OPUHATHE  TPAIUUMOHHBIX  OOIIEYETOBEUYECKUX  T'YMAHUCTHUECKUX  H
JEMOKPATUYECKHUX LIEHHOCTEI;

TOTOBHOCTb BECTHM COBMECTHYIO [JESITEIBHOCTh B HWHTEpPECAX TIPaKIAHCKOIO
00ILECTBA, y4aCTBOBATh B CAMOYIPABICHUH B 00Pa30BaTEIbHON OpraHU3alyy;

YMEHUE B3aUMOJCHCTBOBATh C COLMAIBHBIMM MHCTUTYTAMH B COOTBETCTBUM C MX
(YHKIMSIMU ¥ HA3HAYCHUEM

TOTOBHOCTb K T'YMAHUTAPHOM U BOIOHTEPCKOM IEATENBHOCTH;

2) IATPHOTHYECKOr 0 BOCIIUTAHHSA:
c(OPMUPOBAHHOCTh POCCUICKOM IpakIaHCKON MACHTUYHOCTH, MaTPUOTU3MA,;
[IECHHOCTHOE OTHOLICHWE K TOCYJApPCTBEHHBIM CHUMBOJIAM, JIOCTHXKCHUSIM
POCCHIICKMX YUEHBIX B 0071aCTH (PU3MKU U TEXHUKE,

3) AyXOBHO-HPaBCTBEHHOI0 BOCTIMTAHUSI:

c(OPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MOBEACHHSI,

CHOCOOHOCTh OLICHWBATh CUTYaLMIO M TPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYICh HAa MOPAILHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM 4YHCIE B
JCATEIbHOCTH YYEHOTIO;

OCO3HAHUE JIMYHOTO BKJIAJA B MOCTPOEHUE YCTOMYMBOIO OyIyIIETO;

4)3CcTeTH4YeCKOro BOCIIUTAHUS:
ACTETHUYECKOE OTHOIICHUE K MUPY, BKJIIOYas 3CTETUKY HAYYHOrO TBOPYECTBRA,
npucyiero (pu3nUecKoit HayKe,
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S) TpyaoBoro BocnuraHus:

MHTEPEC K pa3iuuHbIM cdepaM mpoPecCHOHABHON NEATEIILHOCTH, B TOM YHCIIE
CBSI3aHHBIM ¢ (PM3MKON M TEXHMKOM, YMEHUE COBEpIIATh OCO3HAHHBIM BBIOOP Oymymieit
npodeccuu U peaan30BbIBATE COOCTBEHHBIE )KU3HEHHBIC TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO ¥ caM000pa30BaHmIO B 00J1aCcTH (PU3UKHU
Ha MPOTSHKEHUN BCEN JKU3HU,

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

C(POPMUPOBAHHOCTH SKOJIIOTUYECKOM KYJIbTYPBI, 0CO3HAHKE INTOOATBHOT0 XapaKTepa
AKOJIOTUYECKUX MPOOIIEM;

IJTAHUPOBAHUE W OCYILECTBIICHUE JCHCTBUI B OKPYXKAIOLIEH Cpele HAa OCHOBE
3HAHUSA LEJIEA YCTOMYUBOTO Pa3BUTHS YEJIOBEUYECTBA,

Pacumpenune oneita AEATENBHOCTH 3KOJIOTMYECKON HAMPAaBICHHOCTA HA OCHOBE
UMEIOLINXCS 3HaHUH 10 (PUBHKE;

7) UEHHOCTH HAYYHOI 0 IO3HAHMSI:

c(OPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3NUECKON HAYKH,

OCO3HAHME LIEHHOCTH HAYYHOH NEATEIBHOCTH, TOTOBHOCTh B MPOLECCE M3YUYCHUS
(U3MKKA  OCYLIECTBIIATH  NPOCKTHYHO M HMCCIEIOBATENbCKYI0  JICATEIbHOCTD
WHIVUBUYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/bHbIC YHHBEPCAJbHDbIC YUeOHbIE JelicTBUSA
ba3oBbie 1oruyeckue AecTBHA:

CaMOCTOSITENTLHO (POPMYJIMPOBATh M aKTYAIM3UPOBATH MPOOJIEMY, PaccMaTpuBaTh
€€ BCECTOPOHHE;

OMPEAECIIATH LEIN ACATEILHOCTH, 3a4aBaTh MapaMETPbl U KPUTEPUU UX JOCTIOKCHUS,

BBISIBISITH 3aKOHOMEPHOCTH M MPOTUBOPEUMSI B PACCMATPUBAEMBIX (PU3AUYECKUX
ABJICHUSAX,

pa3palareiBaTh MJaH PEIIEHHUS NPOOJIEMbI € YYETOM aHAIM3a HMEIOLIMXCS
MaT€pHAIbHBIX U HEMATEPUATILHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B ACATEIIBHOCTH, OLICHUBATHL COOTBETCTBHE PE3YJILTATOB
L[EJIIM, OLIEHUBATH PUCKU IOCIIEICTBHM AEATEIIBHOCTH,

KOOPAMHHUPOBATh M BBIMOJHATE pabOTy B YCIOBUSIX PEATBHOI0, BUPTYAIBLHOIO M
KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS,

Pa3BUBATh KPEATUBHOE MBILUICHUE MPH PEIICHUH KU3HEHHBIX TPOOIEM.

Ba3oBrble ncciienoBaTeIbCKHe 1eiicTBHSA

BIQJICTh HAyYHOM TEPMUHOJIOTUCH, KIIIOUEBBIMU TMOHATUAMU W METOJaMHU
(u3nYeCcKOi HayKH;

BJIQJICTh HaBBIKAMHU YUEOHO-MCCIICIOBATEILCKOW M TIPOCKTHON JEATEIHLHOCTH
B 00nactu (PU3MKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY TOUCKY
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METOJIOB PelICHUs 3a71a4 (PM3MUYECKOT0 COEPKAHUSI, TPUMEHEHHIO PA3IMYHBIX METOIOB
MO3HAHUS,

BJIAQJCTh BUJAMHU  JIEATEIBHOCTH MO TOJNIYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETalK, TPeoOPA30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX CUTYAIMSIX,
B TOM YHCJIE TTPU CO3/1aHUU YUEOHBIX MPOEKTOB B 001aCTH (PU3MKH;

BBISIBJISITH TPUYMHHO-CIIEACTBEHHBIE CBSA3M M aKTYaJIM3WPOBATh 3a/1auy, BbIIBUTaTh
TUNOTE3Y €€ PeLICHHs], HAXOUTh aPryMEHTHI AJIsl 10KA3aTeNbCTBA CBOMX YTBEPKICHHIA,
3a71aBaTh MapaMETPbl U KPUTEPUU PELICHUS;

aHAIM3UPOBATh MOJYYECHHBIE B XOJ€ PELICHUs 3afaul Pe3yJbTaThbl, KPUTHUECKH
OLIEHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHUSIX;

CTaBUTh #  (OpMyIupoBaTh COOCTBEHHBIE 3a7aud B  00pa3oBaTEIbHON
JIeATEILHOCTH, B TOM YHCIIE TIPH U3YUYEHUU (DU3UKH,

J1aBaTh OLIEHKY HOBBIM CUTYaLlMsIM, OLICHUBATh PUOOPETEHHBIH OIBIT,

yMEThb TEPEHOCUTh 3HaHMs N0 (PU3MKE B  MPAKTHUYECKYHO  0OJacThb
KU3HEACATEbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS M3 Pa3HbIX MPEAMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE MJIEU, TPEAJIaraTb OPUrHHAIBHBIE MOAXO0/IbI U PELICHUS,

CTaBUTh MPOOJIEMBI M 3a[1aUH, JOMYCKAIOIINE albTEPHATHBHbIEC PELICHUS.

PaGora ¢ nndopmanueii:

BJIQJICTh HAaBBIKAMM MONY4YeHUs MH(popMalmMu (U3NUECKOTO  COJCpPIKaHUS
M3 HWCTOYHUKOB PAa3HbIX THUIMOB, CAMOCTOSTEILHO OCYIIECTBJIATh MOUCK, aHAJM3,
CACTEMATH3ALMI0 W HWHTEPIpETalui0 HMH(pOpPMALMK pPa3IMYHBIX BUJIOB U (opm
NPEACTABJICHUS,

OLIEHUBATh JOCTOBEPHOCTh MH(popMalui;

UCIIONTb30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHMA
B PCLICHUM KOTHUTUBHBIX, KOMMYHHMKATUBHBIX M  OpPraHM3allMOHHBIX 3aj1ay
c coOmoacHueM TpeOOBAaHMI SPrOHOMUKH, TEXHUKM O€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHtsl, TPABOBBIX W OSTHYECKMX HOPM, HOPM HMH(OPMALUOHHOM
O€30ITacHOCTH,

CO3/1aBaTh TEKCThI (PM3MUECKOr0 COAEPXKAHHUS B PA3IMUHBIX (popMaTax ¢ yuETOM
HA3HAYCHHUS WMH(POPMALMM W UEJIEBOM ayAMTOpPUM, BhIOMpas ONTUMAIbHYIO (OpMYy
NPEACTABJICHUS U BU3YAIN3aLlHN.

KoMMyHHKATHBHBI¢ YHHUBEPCAJbHbIC Y4e¢OHbIC 1eiiCTBUSA:
OCYIIECTBIISITH OOLICHUE HA YPOKaX (M3UKH U BO BHE-YPOUHOM JEATENbHOCTH,
pacro3HaBarh MPeANOChIIKN KOHPIMKTHBIX CUTYalUi U CMIT4aTh KOH(QIUKTHI,
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHUS C UCTIONb30BAHUEM SI3bIKOBBIX
CPEICTB;
MOHMUMATh U UCIIOb30BaTh MPEUMYLIECTBA KOMaHAHON U MHAWBUIYATbHOM paboThI,
BBIOMpPATh TEMATHUKY U METO/IbI COBMECTHBIX ACHCTBUH € yUETOM OOILMX HHTEPECOB,
1 BO3BMOXKHOCTEHM KaXKA0r0 YJIeHA KOJUIEKTUBA,
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[IPUHUMATH LIETTA COBMECTHON AEATEIILHOCTH, OPraHU30BbIBATE U KOOPAUHUPOBATH
JEACTBUS 10 €€ TOCTHKEHUIO: COCTABIIATH TUIAH ACUCTBUI, PACHPEACIIATE POJIU C YUYETOM
MHEHUI YYaCTHUKOB, 00CYKAATh PE3YJIbTaThl COBMECTHOIN pabOTHI;

OLEHMBATh KAueCTBO CBOETO BKJIAJAa M K&KIOTNO0 Y4aCTHMKA KOMaHAbl B OOIIMI
PEe3yJIbTaT MO pa3padOoTaHHBIM KPUTEPHSIM,

npemiararb  HOBBIE IIPOEKTBI, OLEHUBATh HJAEU C TO3ULUUA  HOBU3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAYMMOCTH,

OCYIIECTBIIATh MO3UTUBHOE CTPATErHYECKOE MOBEACHUE B PA3IMYHBIX CUTYALUsAX,
HPOSIBIISITH TBOPYECTBO M BOOOPAKEHHUE, OBITH MHULIMATHBHBIM.

PeryasiTUBHBbIC YHHUBepPcaJbHbIC y4eOHbIE AeiicTBUSA
Camoopranu3anusi:

CaMOCTOSITENTEHO OCYLIECTBIIATH MO3HABATEIBHYIO ICATENBHOCT B 00J1aCTH (PU3KUKH
U aCTPOHOMMH, BBISBIATH MPOOJEMBL, CTaBUTh W (POPMYyIUpOBATH COOCTBEHHBIE
3ajauu;

CaMOCTOSITENTEHO COCTABJIATh IJIAH PELICHHS PACYETHBIX W KAUECTBEHHBIX 33/]ad,
IUIaH BBIMOJIHEHUSl MPAKTHUYECKOW paldOTel € yY€TOM HMMEKOIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEANOUYTECHUH;

JIABaTh OLEHKY HOBBIM CHTYALIUsIM;

PacHIAPATh paMKH Y4€OHOrO IPEAMETA HA OCHOBE JIMUHBIX MPEANOYTEHUIA,

JeNIaTh OCO3HAHHBIN BEIOOP, apryMEHTUPOBATH €10, OpaTh Ha €051 OTBETCTBEHHOCTh
3a PEUICHUE;

OLEHUBATH NPUOOPETEHHBIN OMBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBIICHUIO SPYAULIMUA B 00NacTH (PU3KKH,
NOCTOSIHHO TIOBBIIIATh CBOM 00Pa30BaTEIbHBINA U KYJbTYPHBIH YPOBEHb.

CaMOKOHTPO/1b, IMOIIHOHAIbHBIH HHTE/JIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallUsiM, BHOCHTh KOPPEKTUBbI B JACITEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIQJIETh HABBIKAMH IMO3HABATEIBHON PE(PICKCUU KAK OCO3HAHMS COBEPLIAEMBIX
JIEWCTBUNA U MBICTUTENIBHBIX IPOLIECCOB, X PE3YITATOB U OCHOBAHMIA,

UCTOJb30BaTh MPUEMBI PEe(PIEKCUU U1 OLICHKM CUTYallMd, BHIOOpAa BEPHOTO
pELICHNUS;

YMETh OLICHUBATH PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHUS MO UX CHUXKEHUIO,

OPUHUMATh MOTUBBI M @PTYMEHTBI IPYTHX MPH aHATU3E PE3YJIbTATOB ACITEIbHOCTH;

NPUHAMATH CeOs1, MOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA,

OPUHUMATh MOTUBBI M @PTYMEHTHI IPYTHX MPH aHAJIA3E PE3YJIbTATOB ICATEIBHOCTH,

NpU3HABATh CBOE MTPABO U MPABO JAPYTUX HA OLIMOKH.

B nponecce O0CTMXKEHHMS JIMUYHOCTHBIX PE3YJIbTATOB OCBOCHMS MPOrpaMMbI
no (¢uzuMke A8 YpOBHS CpPeAHEro o0umiero o0pa3oBaHus Yy  OOy4arommxcs
COBEPILICHCTBYETCS AMOLIMOHABHBIA WHTEIICKT, NpenoJIararomui
Cc(OPMUPOBAHHOCTb:
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CaMOCO3HAHMS, BKJIFOYAKOIIETO CIHOCOOHOCTh MOHMMATh CBOE SMOLIMOHATBHOE
COCTOSIHUE, BUAECTh HAMTPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIMOHANBHOMN CHEPBI, ObITH
YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBaHUs,  BKIIFOYAKOIIETO  CAMOKOHTPOJIb, YMEHHME TNPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEACHUE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOLIMOHATIBHBIM
MU3MEHEHUSIM U MPOSIBIISITH TMOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTPECHHE MOTMBALMM, BKJIIOYAIOLICH CTPEMJICHUE K JOCTH)KEHUIO LENA H
ycnexy, ONTHMH3M, WHHULMATUBHOCTb, yMEHHE MACHCTBOBATb, MCXOAS M3 CBOMX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAKOIIEH CMOCOOHOCTh MOHMUMATh 3MOLMOHAIBHOE COCTOSIHHE
JPYTUX, YYUTHIBATH €r0 MPUA OCYLIECTBICHUH OOIIECHUS, CTIOCOOHOCTh K COYYBCTBHIO U
CONEPEKUBAHUIO,

COLIMATBbHBIX HABBIKOB, BKJIIOYAIOIINX CIHOCOOHOCTh BBICTPAMBAaTh OTHOILCHHS
C JPYTUMU JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATE HHTEPEC U Pa3peliaTh KOHPIUKTHI.

INPEJIMETHBIE PE3YJIbTATbBI

K koniy oOyuyenuss B 10 kjacce mpeaMeTHbIC pe3yibTaTel HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00 YYAIOIIMXCSl YMEHUM:

JCMOHCTPUPOBAThE HA MpUMEpPax poiab KU MecTo (UKW B (HOPMHUPOBAHUMU
COBPEMEHHON HAy4YHON KApTUHBI MHpa, B PA3BUTHM COBPEMEHHOW TEXHUKHA U
TEXHOJIOIUH, B IPAKTUYECKON ACATETILHOCTH JIFOJIEM;,

YVUUTBIBATh ~ TPaHULBl TMPUMEHECHUST  M3YUYCHHBIX  (PU3MUECKUX  MOJEINEH:
MaTepuaibHas TOYKA, WHEPUMAIbHAs CUCTEMA OTCYETa, AOCOJIFOTHO TBEPAOE TEJO,
VJCATIbHBIN Ta3, MOACIU CTPOCHUS Ta30B, JKUAKOCTEH W TBEPABIX TEJ, TOYCYHBIN
AIIEKTPUYECKHH 3apsia MPU pelieHnH (PU3NYECKUX 3a/1a4,

pacno3HaBath (U3NYECKUE SIBJICHHUS (MPOLECCHI) U OOBICHITH MX HA OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISPHO-KUHETUYECKOH TEOpUM CTPOCHMsI BELIECTBA M
ANIEKTPOAMHAMUKHU. PABHOMEPHOE W PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBHKEHHE,
CBOOOMHOE MaJCHUE TEN, ABWKEHHE TO OKPY)KHOCTH, WHEPLMsS, B3aUMOJCHCTBUE
ten, audpdysus, OpPOYHOBCKOE [BHXKEHHE, CTPOCHHME KUAKOCTEH M TBEPABIX TEN,
U3MEHEHUE O00bEMA TEJI MPU HArPeBaHWM (OXJIAKICHWH), TEIJIOBOE PABHOBECHE,
UCMAPEHUE, KOHICHCALUS, TUTABIICHUE, KPUCTAJUIA3ALMS, KUIIEHUE, BIAKHOCTh BO3/1YXa,
NOBBIIICHUE JABJICHUS Ta3a MPHU €r0 HArPEeBaHWM B 3aKPbITOM COCYIE, CBS3b MEXKIY
napamMeTpaMy COCTOSIHMSI Ta3a B M30IPOLIECCaX, AICKTPU3ALMs Tel, B3aMMOACHCTBUE
3apsizioB;

ONMUCHIBATH MEXAHWYECKOE JIBUKCHHE, WCIONb3Ysl (PU3MUYECKHE BEIUYUHBI:
KOOPJAMHATA, MyTh, MEPEMEUICHAE, CKOPOCTh, YCKOPEHHUE, Macca TEla, CUJa, UMITYJIbC
TeNNa, KUHETUYECKAas DJHEPrus, MNOTEHUUAbHAs JHEPrus, MeEXaHudeckas padoTa,
MEXAHMYECKAsh MOUIHOCTD, MPH ONUCAHWW MPABUIIBHO TPAKTOBATH (PU3MUECKUNA CMBICH
UCMOJIb3YEMBIX BEJIMYMH, WX OOO3HAYCHUS W COMHULBI, HAXOAUTh (HOPMYIIHL,
CBSI3BIBAIOIIME TAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMH BEIMYHHAMM;
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OINHUCHIBATh M3YUYCHHBIE TEIMJIOBBIE CBOMCTBA TEN W TEIUJIOBBIC SIBJICHUS, UCIIOJb3Ys
(r3nUeCKrE BEIMUMHBL JABJICHUE ra3a, TeMIEparypa, CPpeIHssl KHHETUYECKasi SHEPrus
XA0THYECKOTO  JBMXKCHUSI MOJIEKYJ, CPEAHEKBAIpPATUYHAS CKOPOCTb  MOJIEKYI,
KOJIMYECTBO TEIJIOTHI, BHYTPECHHSISI SHEPrus, padora rasza, KO3(QQUIUEHT MOJIE3HOTO
JEHCTBUS TEMJIOBOTO JBMraTelis, MPU OMUCAHUM MPABUJIBHO TPAKTOBAThH (DPU3MUYECKUI
CMBICJT MCTOJIb3YEMBIX BEIMYMH, UX OOO3HAYCHHS W CAUHUIIBI, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIOLINE TAHHYIO (PU3NYECKYIO BEIMUMHY C IPYTUMH BEJTMUMHAM;

OMHUCHIBATh M3YUYEHHBIC DJICKTPUUYECKUE CBOWCTBA BEIIECTBA W DJICKTPUUYECKUE
SIBJICHUST (TIPOLIECCHI), MCMONB3Yys (DM3NYECKUE BEIMYMHBL, AJICKTPUUECCKUM 3aps,
AJNIEKTPUYECKOE TIOJIE, HANPsDKEHHOCTh MOJISI, MOTCHUMAN, Pa3HOCTh MOTEHIMAJIOB;
IPU ONMKMCAHUY TPABUIILHO TPAKTOBATH (PU3MUECKUIA CMBICT UCTOJIb3YEMBIX BEIMUUH, UX
0003HAUEHUSI U €IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE AAHHYIO (PU3UUECKYHO
BEJIMYMHY C IPYTUMH BEJIMUMHAMMU,

aHAJTM3UPOBATH (PU3UUECKUE MPOLIECCH U SBJICHUS, UCTIONB3YS (PU3NUECKUE 3aKOHBI
U NPUHIMIBL 3aKOH BceMUpHOro tsaroreHus, I, II m III 3axkonsl HeroTOHA, 3aKOH
COXPaHCHUS MEXAHWYECKOH SHEPruM, 3aKOH COXPAHEHWS WMIYJbCa, MPUHLUI
CYNEPIO3ULMN CWJI, TMPUHIUI PABHONPABHMS MHEPHMUAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpPEAHEH KWHETMYECKOW SHEPruM TEIJIOBOIO JABMKCHUS MOJEKYT C aOCONMIOTHOMH
TEMIIEPATYPOM, TEPBBIIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHS BJICKTPUUYECKOTO
3apsiaa, 3akoH KyJioHa, mpu 3TOM pa3nuyaTth CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €ro
MaTEMaTHYECKOE BHIPAKEHUE U YCIIOBUS (TPaHUIIbl, 0071aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIE MPUHLMIBI JCHCTBUSI MAlIMH, TPUOOPOB M TEXHUYECKHX
YCTPOMCTB, pa3nuuaTh YyCAOBUsS MX O€30MacHOr0 HCIOJIb30BAaHUSI B IMOBCEIHEBHOM
KU3HH,

BBIMTOJTHATH SKCIEPUMEHTHI 10 UCCIETOBAHUIO (PU3NYECKUX SBJICHUHA M MPOLIECCOB
C MCMOJb30BAHUEM TMPSAMBIX, U KOCBEHHBIX M3MEPEHHUH, MpHU 3TOM (HOPMYIMPOBAThH
npobnemMy/3aaady M TUMOTE3y Y4eOHOro SKCIEPUMEHTa, COOMparh YCTAHOBKY
U3 IPEIOKEHHOT0 000PYA0BAaHMSI, TPOBOAUTH OMBIT U (POPMYJIMPOBATH BHIBOJBI;

OCYILECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (PU3MUECKUX BEJIMYMH, TPA 3TOM
BbIOMpaTh ONTUMAJIbHBI CHOCO0 M3MEPEHUS! W MCHOb30BaTh HM3BECTHBIE METOMAbI
OLICHKH ITOr'PEITHOCTEN U3MEPEHN;

UCCJIEIOBATh 3aBUCUMOCTH MEXAY (PU3NUECKMMHU BEIMUMHAMHU C UCTOJIb30BAHUEM
OPSIMBIX U3MEPEHHH, TPU ATOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YJIbTAThI
NOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHUJC TaONUIl U rpaduKoB, JIeNaTh
BBIBOIbI TIO PE3YJIbTaTaM MCCIEAOBAHUS,

coOuroaTh npaBuiia 6€30MacHOrO TPyAa MPHU MPOBEICHUU UCCICAOBAHUI B paMKax
y4eOHOr0 3KCIEPUMEHTa, Y4eOHO-UCCIEA0BATENLCKOM W MPOEKTHOH JEATEIBHOCTH
C UCIOJIb30BAHUEM U3MEPHUTEILHBIX YCTPOHCTB U JIAOOPAaTOPHOrO 000PYAOBAHUS;

pelaTe pacuy€THBIC 331a4M C SBHO 33JaHHOM (PU3MUECKOW MOJEIBIO, MCIOJB3Ys
(u3nYeCKre 3aKOHBl W MPHUHIMIBI, HA OCHOBE aHajM3a YCJAOBMS 3a7aud BHIOMpATh
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(U3NYECKYI0O MOJIEINb, BBIACIATH (PU3NUECKUE BEIMUYMHBI U (POPMYJIbI, HEOOXOAUMBIE
JUISL €€ peleHM s, MPOBOJUTH PACUETHI M OLICHUBATH PEATbHOCTh MOJTYYEHHOIO 3HAYCHHUS
(pU3NYECKON BEIMYNHBI,

pelaTh KayeCTBEHHBIC 33Ja4YM. BBICTPAMBATh JIOTMYECKHM HENPOTUBOPEUYHUBYIO
LEMOYKY PACCYXKIACHHUHA C OMOPOA Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(U3NUECKUE SIBIICHUS,

UCMOJIB30BaTh MPU PEUICHUM Y4eOHBIX 3a7a4 COBPEMEHHBIC WH(OPMAIlMOHHBIE
TEXHOJOTMM Uil TOMCKA, CTPYKTYPUPOBAHUS, WHTEPHOPETALUMU W TPEACTABICHMUS
y4eOHOM 1 HAYUHO-NOMYJISIPHOM HH(POPMALIUK, TOTYUYEHHOU U3 PA3TMYHBIX UICTOYHHUKOB,
KPUTUYECKH aHAIM3UPOBATH MOJIYYAEM Y0 HH(POPMALIHIO;

OPUBOIUTL TPHUMEPBl BKIAAA POCCUUCKMX M 3apyOekKHBIX YUYEHBIX-(PU3UKOB
B PA3BUTHUE HAYKH, OOBICHEHHUE IPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKH U
TEXHOJIOT U,

UCMOJIB30BaTh TEOPETUYECKUE 3HAHUS N0 (PU3MKE B TOBCEIHEBHOW >KU3HH
Ui odecnedeHnusi O€30MacHOCTH MpH OOpauieHUuH ¢ npudopaMu W TEXHUUYECCKUMMU
YCTPOMCTBAMHU, Ul COXPAHEHUS 30POBbsI M COOJIFOJCHHMS HOPM SKOJOTMYECKOTO
NOBEICHUS B OKPYXKAIOLICH Cpeae;

paboTaTh B rPyNIE C BHITOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, MJIAaHUPOBATH
paboTy Trpynmnsl, pPAUMOHATBHO pACHPEACHsITh OOS3aHHOCTM W MJIAHMPOBATh
JESITENbHOCTh B HECTAHJAPTHBIX CUTYALMSX, AJCKBATHO OLEHUBATh BKJIAJ Ka)KIOrO
W3 YYaCTHUKOB IPYMIbI B PEIICHUE PACCMATPUBAEM O TPOOIEMBI.

K koniy oOyuennss B 11 kjacce mpeaMeTHbIe pe3yibTaTel HA 0A30BOM YpPOBHE
JIOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00 YUAIOIIMXCSl YMEHU:

JCMOHCTPUPOBAThE HA MpUMEpPax poiab KU MecTo (UKW B (HOPMHUPOBAHUMU
COBPEMEHHON HAy4YHON KApPTUHBI MHpPA, B PA3BUTHU COBPEMEHHOW TEXHUKHA U
TEXHOJIOTHM, B IPAKTUYECKONW MNEATEIBHOCTH JIFOAEH, LEIOCTHOCTE W E€IMHCTBO
(pu3nUEeCKON KapTHUHBI MUPA;

YUUTBIBATh TPAHULBI TPUMEHEHUS U3YUCHHBIX (PM3MUYECKUX MOJICTCH: TOUYCUHBIN
AIIEKTPUUYECKUI 3apsijl, JIyd CBETA, TOUCUYHBII MCTOYHHMK CBETA, SIEPHAS MOAETb aToMa,
HYKJIOHHAsi MOZAETb ATOMHOTO /Ipa IPU PELIEHUN (PU3NYECKUX 3a/1a4,

pacno3HaBath (U3NYECKUE SIBJICHHUS (MPOLECCHI) U OOBICHITH MX HA OCHOBE
3aKOHOB JJIEKTPOJMHAMHMKM M KBAHTOBOW (PM3MKM: SINEKTPUYECKAs MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBHS TOKA, B3aMMOJCHCTBHE
MarHuTOB, 3JICKTPOMArHWTHAs MHAYKLMS, NEHCTBUE MArHUTHOTO MOJSI HA MPOBOJHUK
C TOKOM M JBWXKYIIMWCS 3apsii, OJIEKTPOMArHWTHBIE KONeOaHWUsT W BOJIHBI,
OPSMOJTMHEHHOE PACIPOCTPAHEHUE CBETA, OTPAKEHUE, MPENOMIICHUE, UHTEPPEPEHLINS,
Judpakiys U TOJsIpU3alus CBETa, AWCIEPCHs CBeTa, (PoTornekTpudeckuit >PpQext
(poroapdekr), cBeTOBOE HaBICHHE, BO3ZHMKHOBEHHME JIMHEHUYATOr0 CIEKTpa aroma
BOJIOPOJIA, ECTECTBEHHAS M UCKYCCTBEHHAS PaJMOAKTUBHOCTb,
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ONMUCHIBAaTh M3YUYEHHBIC CBOWCTBA BEHIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHUE, DJICKTPUUECKYIO MPOBOAMMOCTD PATUYHBIX CPEA) U AJICKTPOMArHUTHBIC
SIBJICHUSI (MTPOLIECCHI), UCTONB3Ysl (PU3UUECKUE BETUUMHBL. JICKTPUUECCKUMA 3apsjl, cuiia
TOKA, DJJEKTPUUYECKOE HAMPSDKCHUE, DJIEKTPUYECKOE COMPOTUBICHUE, Pa3HOCTb
NOTEHIUANIOB, SIICKTPOABMKYIIAsl CUla, padoTa TOKA, MHAYKIMS MarHUTHOTO MOJIsI, CUJIa
Awmnepa, cuna JlopeHna, WHIYKTMBHOCTh KATYIIKH, SHEPrUsl SJEKTPUUECKOrO W
MAarHUTHOTO MOJIEH, MEPUOJ U YaCTOTa KOJNCOaHHWA B KOJIEOATETbHOM KOHTYPE, 3apsia U
CWJIa TOKAa B MPOILECCE TapMOHMYECKHMX SJIEKTPOMArHUTHBIX KojieOaHuil, (PokycHoe
PacCTOSIHME M ONTUYECKAss CUJa JIMH3bI, TPUA OMUCAHWM TMPABWIBHO TPAKTOBAThH
(U3NYECKUIT CMBICIT UCTIONB3YEMbBIX BEIMUMH, MX 0003HAUCHUS U CIUHUIIBI, YKA3bIBATh
(OpMYJIBI, CBA3BIBAIOLINE NAHHYIO (PU3NUYECKYIO BEJIMUMHY C IPYTUMHU BEITMUMHAMMU,

OINHUCHIBATh N3YYCHHBIE KBAHTOBBIC SBJICHUS M MPOLECCHI, UCMONb3Ys (PU3NYECKHIE
BEJIMYMHBI: CKOPOCTD AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJTHBI M YAaCTOTA CBETA, SHEPTHs
¥ UMITYJIbC (POTOHA, IEPUOJ TOTypaciaaa, SHEPrus CB3U aTOMHBIX SIACP, MPH OMUCAHUA
MPaBUJILHO TPAKTOBATh (PU3NUYECCKUM CMBICIT HCIIOIb3YEMBIX BEJIMUMH, UX 0003HAYCHUS 1
€IMHUILBI, YKa3biBaThb (DOPMYJIbL, CBSI3BIBAIOLIME JAHHYIO (DU3UYECKYIO BEIUUYMHY
C IPYTMMH BEJTMYMHAMM, BBIYUACIIATH 3HAUCHUE (PU3UUECKON BETMUMHBI;

aHAJTM3UPOBATh (PU3UUECKUE MPOLIECCH U SBJICHUS, UCTIONB3Ys (PU3NUECKUE 3aKOHBI
W TIPUHLMIBL 3aKOH OMa, 3aKOHBI MOCIEI0BATENLHOTO U NAPALIEIbHOTO COCAMHCHUSI
MPOBOJIHUKOB, 3aKOH Jlkoyns—JIeHla, 3aKkOH SJIEKTPOMAarHUTHOW WHAYKIUH, 3aKOH
OPSMOJIMHEHHOTO  PACHpPOCTPAHCHUST CBETA, 3aKOHBI OTPAKECHMSI CBETa, 3aKOHbI
OPEIOMJIEHHUST CBETA, ypaBHEHUME OHHIITEWHA 11 PoTodPdekTa, 3aKOH COXpPaHECHHUSI
SHEPrUM, 3aKOH COXPAHEHMsI MMITYJIbCA, 3aKOH COXPAHEHHS 3JICKTPUUYECKOro 3apsja,
3aKOH COXPaHEHMsI MaCCOBOI0 YKCIIA, MOCTYJaThl bopa, 3aK0OH paguoakTUBHOIO pacnaia,
Opd STOM pa3idyaTh CIOBECHYIO (OPMYJMPOBKY 3aKOHA, €ro MareMaTU4ecKoe
BBIPQKCHUE U YCIIOBHSI (TPAHUILbI, 00JAaCTH ) TPUMEHUMOCTH,

ONpPENEHITh HAMPaBICHUE BEKTOPA MHIAYKIIMA MAarHUTHOTO TMOJisl MPOBOJHUKA
C TOKOM, CHJIbI AMniepa u cuiibl JIopeHiia,

CTPOUTh M OMMCHIBATh M300PAKECHHUE, CO3JABAEMOEC IUIOCKMM 3€pKajioM, TOHKOM
JINH30M

BBIMOJIHATH YKCIIEPUMEHTHI MO UCCIICIOBAHUIO (PU3NUYECKUX SIBJICHUI U MPOLIECCOB
C WCIOJIB30BAHUEM TIPSMBIX, U KOCBEHHBIX HM3MEPEHHI: MPH 3TOM (POpPMYIHUPOBaAThH
npobnemMy/3agadyy M TUMOTE3y Y4eOHOro SKCIEPUMEHTa, COOMparh YCTAHOBKY
U3 MPEAJIOKEHHOT 0 000PYA0BaHUS, TPOBOIUTH OMBIT U (POPMYIMPOBATH BBHIBOIHI;

OCYILECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (PU3NUECCKUX BEIMYMH, ITPU 3TOM
BbIOMpAaTh ONTHUMAJIbHBI CHOCOO M3MEPEHUST W MCHOJb30BaTh M3BECTHBIE METOMAbI
OLICHKH ITOI'PEITHOCTEN U3MEPEHN;

UCCJIEIOBATh 3aBHUCUMOCTH (PU3NYECKMX BEIMYMH C MCMOJIb30BAHMEM MPSMBIX
U3MEPCHUI: TPU OSTOM KOHCTPYHMPOBATH YCTAHOBKY, (DMKCUPOBATH PE3YJIbTAThI
MOJTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BHAE TAOMMI] U TpadMKOB, JENaTh
BBIBOIbI TIO PE3YJIbTAaTaM MCCIEAOBAHUS,
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coOroaTh mpaBuiia 6e30MacHOro Tpy/1a Mpyu MPOBEICHUH UCCIIEI0BaHU B paMKax
y4eOHOTr0 HKCIEPUMEHTA, Y4eOHO-MCCIENOBATENBCKOW W MPOEKTHOW JESTENbHOCTH
C UCIOJIb30BAHUEM U3MEPUTEBHBIX YCTPOHCTB U JIAOOPaTOPHOro 000PYA0BaHUS;

pemaTe pacuy€THBIC 33/1a4l C SBHO 33JaHHOM (PU3MUECKOW MOJEIBIO, MCIIOJB3Ys
(¢u3nyeckue 3aKOHbI M TMPUHLMIMBL, HA OCHOBE aHalM3a YCJIOBHs 3a7a4d BbIOMpATh
(PU3NYECKYIO MOJEIb, BELACIATE (PU3NYECKIE BETUUYUHBI U (DOPMYJIbI, HEOOXOAUMBIE JIJIs
e€¢ pelleHus, TPOBOAUTH PACUEThl M OLEHUBATh PEATLHOCTH MOMYYEHHOrO0 3HAYECHUS
(pU3NYECKON BEIMYNHBI,

peliaTh KAueCTBEHHbIE 3aJayM: BbICTPAUBAaTh JIOTMYECKH HEMPOTHBOPEUYUBYIO
LETIOYKY PaCCyXAECHUH ¢ Onopodl HAa W3YyYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(U3NYECKUE SIBIICHUS,

UCIIONIb30BaTh MPH PELICHUM Y4YeOHBIX 3a7ay COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUU Ui TOUCKA, CTPYKTYPUPOBaHMs, HMHTEPHPETAllMd W MPEACTABICHHUS
y4eOHOI 1 Hay4HO-MOMYJIsi pHON MH(POPMALIUH, TOTYYEHHON U3 PA3TUUYHBIX HICTOYHUKOB,
KPUTHUYECKH aHATM3UPOBATH MOy4aeMyto HHPOPMAaLHIO;

OOBSCHATH MPUHLMIBI JEHCTBUS MalIMH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB,
paznuyarh YCJIOBUS UX OE€30MACHOr0 MCMOIb30BAHMSI B TOBCEAHEBHOM KU3HM;

NPUBOJMTL TPUMEPHI BKJIAAA POCCUHCKMX W 3apYOEKHBIX YUYEHBIX-(PU3NKOB
B PA3BUTHUE HAYKH, B OOBICHEHHE MPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
Y TEXHOJIOT Ui,

UCIIONIb30BATh TEOPETUUECKUE 3HaHWS MO (U3MKE B TOBCEAHEBHOW >KU3HU
Ui odecnedeHusi O€30MacHOCTH MpH oOpauieHuH ¢ npudopaMu M TEXHUUYECKUMMU
YCTPOMCTBAMHU, Uil COXPAHEHHUS 370POBbsi M COOJIOAEHHUS HOPM 3KOJOTHYECKOTO
NOBEICHUS B OKPY KAIOLICH Cpeae;

paboTarh B IpyMIE C BHIMOJHEHUEM PA3IMUYHBIX COLUAIBHBIX POJICH, TNIAHUPOBATh
paboTy Tpynmbl, palMOHAJIBHO PACHpPEACNaTh OOS3aHHOCTH M IJIAHWPOBAThH
JIeATEIbHOCTh B HECTAHJAPTHBIX CHUTYALUsX, aJEKBAaTHO OLEHWBATh BKJIAJ KaXKIOro
13 YUACTHUKOB I'PYIIIBI B PEILICHUE PACCMATPUBAEMOi MPOOITIEMBI.
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TEMATUYECKOE INTAHUPOBAHUE'

®denepanpHas pabovast mporpaMma

®dusuxa. 10-11 xmaccer (0a30BbIN YPOBEHBD)

10 KJIACC
HanmMenosanue
No KommuecTBo OCHOBHBIE BUOBI I€ATEILHOCTH
Pa3aeyoB U TEM [TporpamMmmHO€E COaEp>KaHue
n/m 4acoB o0yyarommxcs

y4eOHOro npeamera

Paznen 1. @u3uka u MeTOAbI HAYYHOr 0 NO3HAHUA

1.1 | ®usnka u METOABI 2 du3nka — HayKa O IPUPOJIE. H3yueHne HayuHBIX (OMIIAPUUYECKUX U
HAYYHOTO NTO3HAHWS HayuHble METOBI MO3HAHUS TEOPETUUYECKUX ) METOIOB TIO3HAHUS
OKPY’KaroLLEro MUpa. OKPY>KaroIlEero Mupa.
Ponb skcriepumMenTa u TEOpUU OOcy>k1eHUE TPaHUL] MPUMEHUMOCTH
B IIPOLIECCE MMO3HAHUS TTPUPOBL. (PU3NYECKMX 3aKOHOB U TEOPUH.
OKCIIEPUMEHT B (PU3UKE. Pabora B rpymme no noaroTroBke
MogenmmpoBanue GU3AUECCKUX KOPOTKHX COOOUICHUH O POJIM U MECTE
SIBJIEHUH 1 poueccoB. Hayunbie (PM3UKH B HAYKE U B TPAKTUYECKON
TUNOTE3bl. DU3NUYECKUE 3aKOHBI U JESITETbHOCTH JIFOICH.
TeOpUH. [ paHULIbI MPUMEHUMOCTH JIeMOHCTpaLust aHAJIOTOBBIX U
(¢u3nyecknx 3ak0oHOB. [IpuHIMn U (POBBIX U3MEPUTENBHBIX TPUOOPOB,
COOTBETCTBHSI. KOMIIBIOTEPHBIX JATYUKOB.
Ponb u mecto puzuku OCBOEHUE OCHOBHBIX IPUEMOB PaObOTHI
B (POPMUPOBAHUU COBPEMEHHOM ¢ mudpoBoii tadboparopueit o Ppusnke
HAay4YHO! KapTUHBI MUPA,
B IIPAKTHYECKON AEATEIEHOCTH JIFOACH
Hroro no pazneny 2

' Tlpu paspaboTke paGoueil MPOrpaMMBI B TEMATHUYECKOM IITAHMPOBAHHH JOJUKHBI OBITH YUTEHBI BO3MOKHOCTH MCIIONB30BAHHS 3JIEKTPOHHBIX (IH(POB BIX)
00pa3oBareIbHBIX PECy PCOB, SIBISIFOIIUXCSI YIeOHO-METOJMUSCKUMH MaTepHaATaMHt, COIEPKaHne KOTOPBIX COOTBETCTBYET 3aKOHOAATEIBCTBY 00 00pa30BaHUH.

29



®denepanbHas padouast mporpamma | Pusnka. 10—11 knaccer (0a30BbIN YPOBEHD)

Pasznen 2. Mexanuka

2.1

Kunremaruka

MexaHr4eCKOE ABUKEHHUE.
OTHOCHTEILHOCTh MEXAHUYECKOT O
nBmkeHns. Cucrema OTcUéTa.
Tpaekropusi.

[lepemelenme, CKOpocThb (CpeaHsis
CKOPOCTb, MTHOBEHHAS! CKOPOCTh) U
YCKOPEHHUE MATePUAIbHON TOUKH,
UX MPOEKLUU HA OCH CUCTEMBI
KoopauHar. Cl0KeHHe
MEPEMEILECHAN U CIIOKEHUE
CKOPOCTEM.

PaBHOMEpPHOE U PABHOYCKOPEHHOE
MPAMOJIMHENHOE IBHIKCHHUE.
["padmku 3aBHCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHUS, IYTHU U
NEPEMEILIEHUS MATEPUATIBHON TOUKHU
OT BPEMEHMU.

CB0OOAHOE MaICHUE. Y CKOPEHUE
CBOOOJIHOTO MAJICHUSI.
KpusosmHeHOE NBIKEHHE.
JIBMDKEHUE MaTEPUAIILHON TOYKH
10 OKPY’KHOCTH € TOCTOSTHHOM IO
MOZYJTIIO CKOPOCTBIO. YTJ0Bas
CKOPOCTD, JINHEWHAST CKOPOCTh.
[leproa u yactoTa oOpalIcHHUsSI.
LIeHTPOCTPEMUTENBHOE YCKOPEHUE.
TexHUYeCKHe YCTPOiCTBa U

[TpoBeneHune SKCIepUMEHTA: U3YUEHHE
HEPABHOMEPHOTO IBHXKEHUS C LIETTBIO
OIpEIETICHNS] MTHOBEHHON CKOPOCTH,
UCCIIEOBAHNUE COOTHOLICHUS MEKTY
NYTSMU, TPOMIECHHBIMU TEIOM

32 OCIEA0BATENBHBIE PABHBIC
IPOMEKYTKH BPEMEHH MTPU
PaBHOYCKOPEHHOM JBM>KCHUU

C HAYAJILHOW CKOPOCTBIO, PABHOM HYIJIIO;
W3YYEHUE ABKECHHUS [IAPUKA B BI3KOM
YKUJIKOCTH, U3YUEHUE JBHIKECHUS TEIA,
OpOLIEHHOIO TOPU3OHTAIBHO.
OOBsiCHEHNE OCHOBHBIX TPUHIIAIIOB
JNEUCTBUS TEXHUIECKUX YCTPOUCTB,
TAKUX KaK. COUIAOMETP, LENHBIC U
PEMEHHBIE MTEPEeIaYn IBUKEHUS, U
YCIIOBUI UX 0€30MaCHOr0
UCMOIb30BaHKS B MOBCEAHEBHOM
YKU3HU.

Pemenne pacuéTHbIX 33124 C IBHO
3a1aHHOI (PU3HYECKONH MOJIENBIO

C HCIIOJIb30BAHUEM OCHOBHBIX (DOPMYIT
KAHEMATUKH.

[ToctpoeHune u ananu3 rpaQuKoB
3aBHCUMOCTEH KHHEMATHYECKUX
BEJIMYMH OT BPEMEHHU

JUTsi PABHOMEPHOTO
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MPAKTUYECKOE MPUMEHEHUE:
CTIIUJIOMETP, ABMKEHUE CHAPSTIOB,
IICTTHBIC U PEMEHHBIE TIePeIaun

¥ PAaBHOYCKOPEHHOTO TPSIMOJIMHEHHOT O
JIBYKCHUS.

PacriozHaBaHue (GU3NUECKUX SABJICHUN
B y4€OHBIX OMbITAX M OKPY>KAKOIICH
YKU3HU. PABHOMEPHOE U
PaBHOYCKOPEHHOE MPAMOJIMHENHOE
JBUKEHHE, CBOOOHOE MaACHUE TEl,
JBU>KEHUE 110 OKPYKHOCTH.

Onucanue MEXaHUYECKOTO IBHKEHUS
C UCIIOJIb30BAHUEM (PU3HUECKUX
BEJINYMH. KOOPAWHATA, YTh,
NEPEMELICHHAE, CKOPOCTh, YCKOPEHUE.
Pabora B rpymnmnax npu mjiaHupOBaHuH,
MPOBEACHUU U MHTEPIPETAIlUU
PE3yBTATOB OINBITOB U AHAJIN3E
JIOTIOJIHUTEIbHBIX UCTOYHUKOB
uH()OPMALMH 110 TEME

2.2

Jlnnamuka

IIprHIMD OTHOCUTEIBHOCTH
I"amunes. lepseiii 3akoH HeroToHa.
HHepruanbHbIe CUCTEMBI OTCYETA.
Macca tena. Cuna. [puHuun
CYHEPHO3ULMHA CUIL. BTOpOit 3aK0H

HeroTOHa /U1 MarepruanbHOM TOUKH.

Tperuii 3ak0oH HeroToHA

JUTSL MaTEPUAATIBHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHUS.
Cuna tsoxecru. [lepas
KOCMHUYECKasi CKOPOCTb.

CpaBHeHME MacC B3aMMOJIEHCTBYIOIIMX
TE.

HN3ydeHue 3aBUCUMOCTH CUJIBI
YIIPYrocTu OT AehopMalui; CPABHEHUE
CHJI TPEHUS TTOKOSI, KAUECHUS U
CKOJIbKECHHSI.

OOBsCHEHNE HEBECOMOCTH.
IIpoBeneHune SKCrEpUMEHTA:
UCCIIEOBAHUE 3aBUCUMOCTH CHJI
YIIPYTrOCTH, BO3HUKAKOIIUX B MPY>KUHE
U PE3MHOBOM 00pasIiie, OT X
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Buasl TpeHus (Mokos,
CKOJIbYKCHHM S, KAUCHUS ).

Cuna tpenus. Cyxoe TPEHUE.
Cuna TpeHHsl CKONB)KEHUS U CUJIA
TpeHus nokost. Koappuuuent
TpeHus. Cuia COPOTUBIICHHUS
IIPUA JBMIKECHUM TENA B )KUIKOCTH
WM rase.

ITocTynarensHOE U BpaILATENbHOE
JBUKEHUE a0COIMIOTHO TBEPIOTO
Tena.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH
BpatueHus. [lmeqo cunel. Yenosus
paBHOBECUS TBEPAOIO TEA.
TexXHUYeCKHe YCTPOCTBA U
MPAKTUYECKOE TPUMEHEHUE
NOUIUITHUKY, IBHYKEHUE
WCKYCCTBEHHBIX CITYTHHKOB

nehopManun; U3yUCHUE TBHKCHUS
Opycka 1o HaKJIOHHOM TJIOCKOCTH,
UCCIICIOBAHUE YCIIOBUI paBHOBECHS
TBEPAOIO TEJIa, UMEIOIIETO OCh
BpALLCHUSI.

OOBsicHEHnE OCOOCHHOCTEN
PaBHOMEPHOTO M PABHOYCKOPEHHOTO
OPSIMOJIMHEHHOTO IBUXKEHUS,
CBOOOJTHOTO MAACHUS TEJI, ABUXKCHUS
0 OKPY>KHOCTH HAa OCHOBE 3aKOHOB
Herorona, 3ak0Ha BCEMUPHOIO
TATOTEHUSI.

OOBbsicHEHNE OCHOBHBIX MTPUHIIUIIOB
JCUCTBUS MOAIUITHUKOB M MX
MPaKTHUUECKOTO MPUMEHEHHUSI.
OOBSICHEHUE BU>KCHHSI UICKYCCTBEHHBIX
CITYTHUKOB.

Pemenue pacuéTHbIX 3a1a4 C IBHO
3a1aHHOI (PU3HYECKONH MOJIENTBIO

C MCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (OpMYJ TUHAMHUKH.

PacniozHaBanvie GU3NYECKUX SABJICHUN
B yUEOHBIX OMBITAX U OKPY KArOICH
JKU3HU . UHEPLIMS, B3aUMOICHCTBUE TE]I.
AHann3 pU3NYECKUX TPOLIECCOB U
SIBJIEHUI C UCIIOJIb30BAHUEM 3aKOHOB U
MPUHIIUATIOB. 3aKOH BCEMUPHOTO
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tarorenus, I, 11 u 111 3akonsr HeroTOHA,
MIPUHLIUIT CYNIEPIIO3ULIMU CUJL, TIPUHIUII
PABHOIIPABHOCTH UHEPLUHAAITBHBIX
CHUCTEM OTCUETA

2.3

3aKOHBI COXPAHEHUS B
MEXAHUKE

HWmMnynec MaTepuaibHOM TOYKH
(Tena), CUCTEMBbl MaTePUAIbHBIX

TOYEK. MIMIyJIbC CHIIBI M N3MEHEHUE
UMITyJIbCa Tea. 3aKOH COXPAaHCHUS
UMITyJIbCca. PEaKTUBHOE IBUKECHHUE.

Pabora cuibl. MOIHOCTB CHITBL
Kunernueckas dHEprus
MarepuaabHOi TOYKH. Teopema
00 U3MEHEHUU KUHETUYECKON
DHEPIruu.

[NoreHumanbHas 3HEPrusi.
IloreHumanbHas SHEPIUs YIIPYro
ne(pOPMUPOBAHHON MPYKUHBI.
[NoreHumanbHas 3HEPrus TEIa
BOJIM3H MOBEPXHOCTH 3EMIIH.
IloreHumanbHBIE U
HEMOTEHIMAIBbHBIE CUIIBL. CBS3b
pPabOThI HEMMOTECHIMATIBHBIX CUIT
C U3MEHEHUEM MEXaHNYECKON
SHEPIUHA CUCTEMBI TEN. 3aKOH
COXPaHECHUS MEXAaHUYECKON
DHEPIrUy.

Yipyrue u Heynpyrue

[IpoBeneHne dKCIEpUMEHTA: U3YUCHHE
a0COJTIOTHO HEYMPYTOro yaapa

C IMOMOLLBIO IBYX OJIMHAKOBBIX
HUTSHBIX MassTHUKOB, UCCIICIOBAHUE
CBsI3U pabOThI CUJTBI C U3MEHEHUEM
MEXaHUYECKOW DHEPrUu Tea

HA MPUMEPE PACTHKEHUS PE3UHOBOT O
KIyTa.

OneHka adCOMOTHBIX M OTHOCUTEIBHBIX
NOrPELTHOCTEN U3MEPEHUN (PU3HMUECKHUX
BEJINYMH.

Pemenne pacuéTHbIX 331a4 C IBHO
3a1aHHO# (PU3MYECKON MOJIENBIO

C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (GOpMyJ IMHAMUKH U 3aKOHOB
COXPaHEHUSI.

Pemennie kaueCTBEHHBIX 33424

C OMOPOIi HAa U3YUEHHBIE B pa3Aciie
«MexaHnKa» 3aKOHbI, 3aKOHOMEPHOCTH
U (PU3NYECKHUE SIBIICHUS.

Onuncanne MEXaHUYECKOTO TBHKEHUS C
UCMOIb30BAaHUEM (PU3NUECCKUX BEIMYMWH:
UMIYJIbC TEIA, KHHETHYECKAs SHEPT U,
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CTOJIKHOBEHHS.
TexXHUYEeCKHE YCTPOCTBA U
MPAKTUYECKOE TPUMEHEHHE
BOJIOMET, KONEP, MPYKUHHBINA
[IACTOJIET, ABHYKEHHUE PAKET

NOTEHIUAIbHASI SHEPT U, MEXaHUYECKas
padoTa, MEXaHUUYECKast MOLTHOCTb.
AHanu3 pU3NYECKUX MPOLIECCOB U
SIBJICHUA C UCITOJIb30BAHUEM 3aKOHA
COXPAHCHHMSI MEXAHUYECKON DHEPIUH,
3aKOHA COXPAHEHMS UMITYJIbCA.
OOBsICHEHNE OCHOBHBIX MPUHIIAIIOB
JCHCTBUS U TPAKTHYECKOTO
IPUMEHEHU S TEXHUYECKUX YCTPOHCTB,
TaKuX KaK: BOOOMET, KOIIEP,
MPY>KUHHBIN TUCTOJIET.

OOBbsiCHEHUE IBUIKEHUS PAKET C OMOPOH
HA U3YYCHHBIE (PU3NYECKUE BEJIMUUHBI U
3aKOHbI MEXAHHUKH.

Hcrionp3oBanue Mpu MoAroTOBKE
COOOIICHU 0 TPUMEHEHUH 3aKOHOB
MEXAHUKH COBPEMEHHBIX
WH(OPMAMOHHBIX TEXHOJIOTUI ISt
NIOUCKA, CTPYKTYPUPOBAHUS,
WMHTEPIPETANMHU U NPEACTABICHUS
uH(pOpMaAK, KPUTUYECKUH aHATTU3
nojsyyaeMmoi uHdopmanuu

[TpoBeneHNE KOCBEHHBIX U3MEPEHUIA,
MCCIIEIOBAHNNA 3aBUCUMOCTEN
(PM3NYECKUX BEIMYMH, TPOBEPKA
NPEUIOKEHHBIX THIOTES

Hroro no pazneny

18
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Pa3znen 3. Monekyasipaasi (U3MKa U TEPMOAUHAMHUKA

3.1

OcCHOBBI
MOJIEKYJISI PHO-
KUHETHYECKON TEOpUH

9

OCHOBHBIC TTOJIOKCHUS

MOJIEK YIS PHO-KUHETHYECKOM
TEOPUM U UX OMBITHOE 0OOCHOBAHUE.
bpoyHOBCKOE IBUKEHUE.
Juddysus. Xapakrep NBUKECHUS U
B3aMMOJICCTBHS YaCTHL BEILIECTBA.
Mogenu cTpoeHus ra3os,
JKAJIKOCTEH M TBEPIBIX TEN U
OOBSICHEHHE CBOMCTB BEILIECTBA

Ha OCHOBE ATUX MoJenei. Macca u
pasmepsl MosiekyIl. KonnyecTBo
BelecTBa. [locrosHHas ABoraapo.
TenmoBoe paBHOBECHE.
Temmeparypa u €€ U3MEPEHHE.
[Txana remneparyp Lienscus.
Mogene naeanbHOro rasa.
OCHOBHOE ypaBHEHUE

MOJIEK YIS PHO-KUHETHYECKON
TEOPUHU UICATBHOTO rasa.

AOcomoTHas TeMTieparypa Kak Mepa

CpEIHEN KHHETUYECKON DHEPTUHI
TEIUIOBOTO JIBH>KCHUS YACTUII rasa.
[Txama Temneparyp KenbBuHa.
["a30BbIC 3aKOHBI. Y paBHEHHUE
Menneneepa—Kianeiipona.

3akoH [lampToHa. M30nponecchl

[1IpoBencHue SKCIEPUMEHTA.
OIPENIETIEHNE MACCHI BO3/lyXa

B KJIACCHOM KOMHATE HA OCHOBE
U3MEPEHM 00bEMA KOMHATHI, 1aBJICHHUSI
Y TEMIIEPATYPhl BO3AYyXa B HEH;
UCCIIEIOBAHUE 3aBUCUMOCTH MEKIY
napameTpaMu COCTOSTHUS PA3PEKEHHOTO
rasa.

OrneHka adCOMIOTHBIX U OTHOCHTEBHBIX
NOrPELIHOCTEN U3MEPEHUN (PU3MUECKUX
BEJIMYMH.

OOBsiCHEHNE OCHOBHBIX TPUHIIAIIOB
JeHCTBUNA TepMOMETpa U OapoMeTpa U
YCIIOBUH UX O€30MaCHOr0
UCMOIb30BaHUS B TIOBCEAHEBHOM
YKU3HU.

PacniozHaBanvie GU3NYECKUX SABJICHUN

B YUEOHBIX OMBITAX U OKPYKArOLICH
Ku3HU: (U dy3ust, OpOyHOBCKOE
JBH>KCHUE.

Onurcanue TEMIOBBIX SIBJIICHUI

C MCIIOJIb30BAHAEM (PU3HUECKHAX
BEJIMYMH: JABJICHUE ra3a, TEMIEPATypa,
CPEAHsIsl KHHETUYECKAs SHEPTUsI
XA0TUYECKOTO JBUKEHHS MOJICKYJ,
CPEAHEKBAAPAaTUYHAs CKOPOCTh
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B UCATLHOM Tra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BELIECTBA.
['padmueckoe mpencraBicHue
U30MPOLIECCOB: N30TEPMa, NU30X0Pa,
u3o0apa.

TeXHUYECKUE YCTPONHCTBA U
IIPAKTHYECKOE MIPUMEHEHUE:
TEPMOMETP, OapoMeETP

MOJIEKYJI.
AHanu3 pU3NYECKUX MPOLIECCOB U
SIBJICHUH ¢ UCIOJb30BaHueM MKT,
ra30BbIX 3aKOHOB, CBS3U CPEIHEH
KHMHETHYECKOW SHEPTUH TEIJIOBOTO
JBV>KCHU S MOJIEKYJT ¢ a0COTFOTHOM
TEMIIEPATYPOH.

Perienue pacu€THbIX 3a1a4 C IBHO
3aJJaHHON (PM3UUECKON MOJACIIBIO

C MCMOIb30BAHUEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB 1 (opmyn
MOJIEKYJIIPHON (PHU3HKH.

Pabora B rpynmnax npu mjiaHupOBaHuM,
IPOBEACHUN U UHTEPIIPETALUU
PE3yJIbTAaTOB OIBITOB U AHAJIA3E
JOMOJTHUTENBbHBIX UCTOYHUKOB
uH(pOpPMALMH 10 TEME

32

OCHOBBI
TEPMOJIMHAMM KA

10

TepmoanHamuyeckas cucrema.
BHyTpenHss dHeprus
TEPMOAUHAMHUYECKON CUCTEMBI U
CHOCOOBI €€ U3MEHEHUSI.
KonndecTBo Tenorsl 1 padora.
BHyTpeHHss HEPrus OAHOATOMHOIO
WJeabHOrO raza. Buael
TEIIONEPEAAYH: TEMIONPOBOAHOCTD,
KOHBEKLIMSA, U3ITYYCHHUE. Y IeIbHas
TCHJIOEMKOCTD BEIIIECCTBA.

IIpoBenenne dKCrepuMeHTa: U3MEPEHUE
VIEIBLHON TEIUIOEMKOCTH BELIECTBA.
Onenka adCOMOTHBIX U OTHOCHTEIBHBIX
NOrPEITHOCTEN N3MEPEHNN (PU3MUECKAX
BEJIUYMH.

H3yuenne monenei napoBoil TypOUHBI,
JBUTATENS BHYTPEHHETO CrOpaHus,
PEAKTUBHOI' O JBUTATES.

OObsiCHEHUE MPUHLMIIOB ICHCTBUS U
yCI0BUH 0€30MacHOr0 NCNOIb30BaAHMS
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KonnyecTBo TermioTsl

pU TENIonepeaaye.

[TonsiTue 00 aguabaTHOM MpoILiECcCe.
[lepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHre epBOro 3aKOHa
TEPMOJAMHAMMKY K U30IPOLIECCaM.
['papuueckas nHTEpPIpETAUs
paboThI raza.

BTOpoii 3aK0H TEpMOIMHAMUKH.
HeobOpaTtumocts mporeccos

B IIPUPO/JIE.

Ternmossie MauHbL. [ [pUHIUIBL
JEHCTBHS TEMJIOBBIX MALIMH.
[TpeoOpazoBanus SHEPrUK

B TEIUIOBBIX MAILIMHAX.
Koadduiment noneznoro neicreus
TENJIOBOA MAIIHBEL.

[wmkn Kapuao u ero ko3punueHt
ITOJIE3HOTO JECUCTBUSL.
OKONIOrHYECKHAEe MPOOIEMBI
TEMJIO3HEPrETUKH.

TeXHUYECKHE YCTPOICTBA U
NPAKTHYECKOE MPUMEHEHUE
JBUTATENb BHYTPEHHETO CTOPAHUS,
OBITOBOH XOJIOUIIBHUK,
KOHJAULIMOHED

B TIOBCETHEBHOM >KU3HM JBUTATENS
BHYTPEHHETO CropaHusi, ObITOBOIO
XOJIOJUJIbHUKA, KOHTUIHOHEPA.
OnucaHue CBOMCTB TEJ U TEMIOBBIX
ABJICHUN C WCIIOJIb30BAHUEM
(pU3MUECKUX BEIMYMH: JTABJICHUE rasa,
TEMIIEPATYPa, KOIMYECTBO TEILIOTHI,
BHYTPEHHSIS SHEprusi, paboTa rasa.
Pemenne pacuéTHbIX 3a1a4 C IBHO
3a1aHHOI (PM3HYECKONH MOJEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (OpMYJ MOJIEKYJIIPHON (PU3UKHK U
TEPMOAMHAMMKH.

Pemennie kaueCTBEHHBIX 33424

C ONOPOIi HAa U3YUEHHBIE B pa3Aciie
«MonekynsipHas Gpu3nKa u
TEPMOJAMHAMHKA» 3aKOHBIL,
3aKOHOMEPHOCTH U (pr3HUECKHE
SIBJICHHSI.

Pabora B rpymnmnax npu anajimse
JOMOJTHUTENbHBIX NCTOYHUKOB
uH(pOpMALMH IO TEME
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3.3

ArperarHeie
COCTOSIHUS BELLECTBA.
@da3oBbI€ MEPEXObI

[TapooGpazoBaHue U KOHJACHCAIMS.
Hcnapenue u kuneHue.
AOCOIIOTHAs U OTHOCUTEJIbHAS
BJIKHOCTh BO3AyXxa. HackIeHHbIH
nap. YaenbHas Temiora
napooOpa3oBaHusi. 3aBUCUMOCTh
TEMIIEPATYPBI KUTIEHUS OT AABJICHUS.
TBEpnoe Teno. Kpucramumyeckue u
amop(HbIE TENA. AHU30TPONUS
CBOMCTB KPUCTAJJIOB. JKuaKue
Kpuctamibl. COBPEMEHHBIE
Marepuaisl. [lnasnenue u
KpUCTaJUIA3aLMs. Y IenbHAas TENI0Ta
iaBneHus. CyOaumanus.
YpaBHEHUE TEMIOBOTO OaaHca.
TexHUYeCKHEe YCTPOCTBA U
NPAKTHYECKOE MPUMEHEHUE
TUTPOMETP U TICUXPOMETP,
KQJIOPUMET]P, TEXHOJIOTUH
NOJTyYEHUS] COBPEMEHHBIX
MaTEpUaioB, B TOM YUCIIE
HAHOMATEPHAJIOB,

Y HAaHOTEXHOJIOTUH

[TpoBeneHmne SKCIEpUMEHTA: U3MEPEHUE
OTHOCUTENIBHOHN BJIQKHOCTH BO3yXa.
Onenka adCOMOTHBIX U OTHOCHTEIBHBIX
NOrPEUTHOCTEH N3MEPEHUIA (PU3MUECKIX
BEJINYHH.

H3yueHne CBOMCTB HACBILEHHBIX
napoB, COCOOOB U3MEPEHHUSI
BJIAKHOCTH

Habnroaenune kunenus npu
NOHVKEHHOM JIaBJICHUHU, HATPEBAHUS

Y TUIABJICHHS KPUCTAILTTYECKOTO
BEIIECTBA.

OObsiCHEHUE MTPUHLMIIOB ICHCTBUS U
YCI0BHA 0€30MacHOr0 UCHOIb30BAHUS
B TIOBCETHEBHOM JKU3HHU TUTPOMETPA,
NICUXPOMETPA, KaJIOPUMETPA.

H3ydeHne TEXHOIOTHI MOJTyYEHUs
COBPEMEHHBIX MATEPHAIOB, B TOM YHUCIIE
HAHOMaTEPUAIIOB.

Pemenne pacuéTHbIX 33124 C IBHO
3a1aHHOI (PU3HYECKONH MOJIENBIO

C HCIIOJIb30BAHUEM YPABHEHUSI
TEIUIOBOro OanaHca.

Pemennie kaueCTBEHHBIX 33424

C OIOPOH HA N3YUECHHBIEC 3aKOHEI,
3aKOHOMEPHOCTH U (pU3HUECKHE
SIBJIEHUS 110 TEME.
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Pacno3naBanue pu3nueckux siBICHMIMA
B YUEOHBIX OMBITAX U OKPYKArOLICH
JKU3HU: AedopMarus TBEPABIX TEN,
HArpeBaHKUEe U OXJIAKICHUE TE,
WU3MEHEHUE arperaTHbIX COCTOSHUM
BEILECTBA U OOBSICHEHUE X HA OCHOBE
3aKOHOB U (POPMYJT MOJIEKYJIIPHOMA
(pu3uKm.

HcnonbzoBanue MHPOPMALMOHHBIX
TEXHOJIOTUM I TTIOUCKA,
CTPYKTYPUPOBaHUS, UHTEPIPETALMH U
NPEACTABJICHUS MH(OpPMaLUK TIPU
NOJArOTOBKE COOOIIEHUH O TPUMEHEHUT
3aKOHOB MOJIEKYJISIPHON (PU3UKH U
TEPMOAMHAMMKHN B TEXHUKE

Y TEXHOJIOTUSIX

Hroro no pazneny 24
Paznen 4. DnekrpoanHaMuka
4.1 | DnekrpocraTuka 10 DnekTpusanus Ten. DNeKTpudeckuil | [IpoBeneHne SKCIEPUMEHTA: U3MEPEHHE

3apsa. [IBa Buaa SIEKTPUYECKUX
3apsaoB. [IpoBoaHKKY,
JIVBJIEKTPUKHU U TOTYIIPOBOIHUKH.
3aKOH COXPAHCHHUSI SJICKTPUUYECKOTO
3apsja.

B3aumopeiicTBue 3apsaoB. 3akOH
Kyiona. To4euHbIH dIEKTpUYECKU
3apsia. DNEKTPUUECKOE TOJIE.

DIEKTPOEMKOCTH KOHACHCATOPA.
OneHka adCOMOTHBIX M OTHOCHTEBHBIX
NOrPEUTHOCTEH U3MEPEHHUIA (PU3NUECKUX
BEJIMYUH.

H3yyeHne NpuHIUIIOB IEHCTBUS
DJIEKTPOCKOIIA, DJIEKTPOMETPA,
KOHJIEHCATOpa.

H3yuyeHne NpuHIUIIOB IEHCTBUS
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Hanpssk€HHOCTE AEKTPHYECKOTO
nosist. [TpuHImn cynepnosuumn
BJICKTPUYECKUX TIOJIeH. JInHun
HaIMPsDKEHHOCTH DJIEKTPUYECKOI'0
TTOJIS.

Pabora cun 3neKTpocTaTnyecKoro
nojs. [Torennuain. PasHoctsb
NOTeHIUAIOB. [IpOBOIHUKY 1
JUDJIEKTPUKH B
DIIEKTPOCTATUYECKOM I10JIE.

I[I/IBJ'IGKTpI/I"IeCKaH IMPOHUIIACMOCTh.

OnexkTpoéMKocTh. Konaencarop.
DIIEKTPOEMKOCTB TIJIOCKOTO
KOHJEHCATOpa. DHEPrus
3apsHKEHHOTO KOHJEHCATOPA.
TexHUYeCKHEe YCTPOCTBA U
MPAKTUYECKOE TPUMEHEHUE
BIIEKTPOCKOIL, SJIEKTPOMETP,
BNIEKTPOCTATUYECKAS 3AILNATA,
3a3EMJICHUE SJIEKTPONTPHOOPOB,
KOHJIEHCATOP, KOMMMPOBAJIBLHBINA
arrapar, CTpyHHBIA IPUHTED

Y YCJIOBUI O€30MacCHOr0 MPUMEHEHUS
B IIPAKTHYECKON JKU3HH,
KOMMPOBAJIBLHOIO anmnapara, CTpyiHOro
IpPUHTEpPA.

Paccmotpenue gpusnueckux OCHOBaHU I
DIEKTPOCTATHYECKOM 3aIUTHl U
3a3eMJIEHHS AJIEKTPOIPUOOPOB.
Pemenne pacuéTHbIX 3a1a4 C IBHO
3a1aHHOI (PM3HYECKON MOJEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (POPMYIT DJIEKTPOCTATHUKH.

Pemennie kaueCTBEHHBIX 33124

C OMOPOH Ha N3YUCHHBIE 3aKOHEI,
3aKOHOMEPHOCTH U (pU3HUECKHE
SIBTICHUSI SJIEKTPOCTATHKH.
PacniozHaBanvie GU3NUECKUX SABJICHUN
B yUEOHBIX OMBITAX U OKPYKArOLICH
YKU3HU. DJICKTPU3aLus T,
B3aMMOICHCTBUE 3apSAA0B U O0bICHEHUE
UX Ha OCHOBE 3aKOHOB U (hopMyi
ANEKTPOCTATUKH.

Onucanue u3y4eHHBIX CBOWCTB
BEIICCTBA U DJICKTPUUECKHUX SIBIICHUN

C MCIIOJIb30BAHUEM (PU3MUECKHUX
BEJIMYMH: JJICKTPUYECKHIA 3apsi,
HANPsHKEHHOCTD AJIEKTPUYECKOTO TOJIS,
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NOTEHIM A, PA3HOCTh TOTEHIIUAJIOB,
JIEKTPOEMKOCTD.

AHanu3 pU3NYECKUX MPOLIECCOB U
SIBJICHUNA C UCIIOJIB30BAHUEM
(PU3NYECKMX 3aKOHOB. 3aKOHA
COXPAaHEHM DJIEKTPUUYECKOrO 3apsa,
3akoHa Kysona.

Pabora B rpynnax npu aHanuse
JOMOJTHUTENBbHBIX UCTOYHUKOB
uH(pOpMALMH U MOATOTOBKE COOOIIEHUI
O IPOSIBJICHUH 3aKOHOB JJIEKTPOCTATUKH
B OKPY’KAOLLEH YKU3HU U TIPUMEHEHU T
UX B TEXHUKE

4.2

TlocTosIHHBIHI

DIIEKTPAYECKUA TOK.

TOKM B pa3IMYHBIX
cpenax

12

DJIEKTPUYECKUIA TOK. Y CIIOBHS
CYILIECTBOBAHHUS HJIEKTPUUYECKOTO
toka. Uctounukm Toka. Cuna Toka.
[ToCTOSIHHBIH TOK.

Hanpsbxenue.

3akoH Oma it y4acTKa LETu.
DNEKTPUYECKOE COMPOTUBIICHHUE.

Y IE€IIbHOE COMPOTUBIICHUE
BemecTra. [locmenoBarenbHoOE,
MAPAJUICTILHOE, CMEIIAHHOE
COCIMHEHUE TTPOBOTHUKOB.

Pabora >5ekTpu4ecKoro Toka.
3akoH /[xoyns—Jlenna. MonHoCTh
3JICKTPUYECKOr0 TOKA.

[TpoBeneHne SKCIEpUMEHTA: U3YUCHHE
CMEIIAHHOTO COCIMHEHUS PE3UCTOPOB;
usMepenue OJ1C UCTOYHMKA TOKA U €r0
BHYTPEHHETO CONPOTUBIICHHUS,
HAOJIFOICHUE DJIEKTPOJTU3A.

OneHka adCOMOTHBIX U OTHOCHTEIBHBIX
NOrPELTHOCTEN N3MEPEHNN (PU3MUECKHAX
BEJIMYMH.

OObsICHEHUE MPUHLMIIOB ICHCTBUS U
yCI0BHA 0€30MaCHOr0 NPUMEHEHUS
amIepMeTpa, BOJIBTMETPA, PEOCTara,
VCTOYHUKOB TOKQ,
AJIEKTPOHArPEBATEIBHBIX U
ANIEKTPOOCBETUTENBHBIX TPHOOPOB,
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DJIEKTPOABMKYIIAS CHJIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHMKA TOKA. 3aKOoH OMa

JUTSL TOJTHOM (3aMKHYTOM )
ANEKTPUUYECKON Henu. Kopotkoe
3aMBbIKaHUE.

DNEKTPOHHAS! IPOBOIMMOCTD
TBEPABIX METAIJIOB. 3aBUCUMOCTD
COITPOTUBJICHUS] METAJIIOB

OT TEMIEPATYPHIL.
CBepXIpoOBOAUMOCTb.
DNEKTPUYECKUI TOK B BaAKYYME.
CBOICTBA PJIEKTPOHHBIX MMYYKOB.
[TonynpoBoanuku. CoOCTBEHHAs U
PUMECHAsE TPOBOJAUMOCTb
MOJIYITPOBOAHUKOB. CBOMCTBA
p-I-nepexona.
[TonmynpoBOIHUKOBBIE TPUOOPBHI.
DNEKTPUYECKUH TOK B paCTBOpax 1
paciutaBax 3JIEKTPOJIUTOB.

9H€KTpOJ’II/ITI/I"IeCKa$I Jucconuanms.

DJIEKTPOIU3.
DJICKTPUYECKUIA TOK B Ta3aX.
CamMOCTOATENBHBINA 1
HECAMOCTOSITENILHBIN pa3psil.
Monnus. [1nazma.
TexHUYeCKHe YCTPOCTBA U

TEPMOMETPA COMPOTUBIICHMUS,
BaKYyMHOT'O AMOJa, TEPMHUCTOPOB U
(OTOPE3UCTOPOB, MOTYITPOBOTHUKOBBIX
JMOJOB, TATbBAHUKH.

Pemenne pacuéTHbIX 3a/1a4 C SIBHO
3aJTaHHON (PU3UUECKON MOJENBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (popmyn TeMbl «[10CTOSHHBIH
DJIEKTPUYCCKUNA TOKY.

PacnioznaBanvie GU3NUYECKHUX SBJICHUN
B YUEOHBIX OMBITAX U OKPYKAFOLICH
YKU3HU. JJIEKTPUYECKasl POBOAUMOCTS,
TEIUIOBOE, CBETOBOEC, XUMUUYECKOE,
MarHuTHOE JEUCTBHUS TOKA.

AHaJINA3 3NEKTPAYECKUX SBICHUN 1
MPOLECCOB B LENSAX MOCTOSHHOTO TOKA
C HCIIOJIb30BAHUEM 3aKOHOB. 3aKOH
OmMa, 3aKOHOMEPHOCTH
NOCJIEI0BATENBHOTO U MAPAJIIIETIBHOTO
COCAMHCHHUS MPOBOJIHUKOB, 3aKOH
Jhxoyist-JIeHua.

Onucanue u3y4eHHBIX CBOWCTB
BEIICCTB U JJICKTPUUECKUX SBJICHHIA

C HCIIOJIb30BAHUEM (PUBHUECKHAX
BEJIMYMH. DJIEKTPUYCCKUH 3apsj, CUila
TOKA, SJICKTPUUYECKOE HAMTPSHKEHUE,
ANEKTPUYECKOE COMPOTUBIICHUE,
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PAKTUYECKOE IPUMEHEHUE
aMIIepMeTp, BOJILTMETP, PEOCTAT,
HUCTOYHHUKHU TOKA,

AJIEKTPOHAT PEBATENLHBIC TIPHOOPHI,
AJIEKTPOOCBETUTEITHLHBIC TPUOOPHI,
TEPMOMETP COMPOTUBJICHUS,
BaKYYMHBI! JUOJ, TEPMHUCTOPHI U
(OTOPE3UCTOPHI,
MOJTYIIPOBOTHUKOBBIH THO/,
raJjbBaHuKa

pazHOCTh noreHuuano, IJC, padora
TOKA, MOIITHOCTh TOKA.

Hcnonb3oBanue nHHOpMAIIMOHHBIX
TEXHOJIOTUM JIJ1s1 TTIOKUCKA,
CTPYKTYPHUPOBAHUS, UHTEPIPETALNHA U
NPeCTaBJICHUS UH(POPMALIUK TTPU
MOJrOTOBKE COOOLIECHUH O TPUMEHEHUHT
3aKOHOB MOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTHAX

Hroro no pazueny 22
PesepBHOE BpeMs 2
OBIIEE KOJIMYECTBO 68
YACOB I10 IIPOI PAMME
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11 KIIACC

HanmeHnoBanue

No KonunyectBo OCHOBHBIE BUJIBI ACATEIBHOCTH
paz3esioB U TEM [TporpamMmMHOE coaepKkaHue

n/m 4acoB o0y4aromuxcs

yueOHOro mpeaMera
Pa3zpnen 1. DnekrpoanHamuka
1.1 | MarautHoe nose. 11 [ToCTOSIHHBIE MArHUTBI. [IpoBeneHrE SKCIIEPUMEHTA. U3YUYEHUE

ONEKTPOMArHATHAS
VH Ty KIHSI

BzanmoneicTBre MOCTOSHHBIX
MarHuToB. MarHuTHoOE MoJe.
BekTtop MarHuTHON MHIYKIKH.
IIprHIMD CyNEPITO3ULIN
MArHATHBIX TTOJICH. JIMHUK
MAarHuTHOW MHAYKIWU. Kapruna
JIMHUA MarHUTHON WHIYKIIAH T1OJIS
MTOCTOSIHHBIX MArHUTOB.
MarsuTHOe noJie MPOBOJHUKA

¢ TokoM. KapTrHa JIMHWI WHTyKIUH
MArHATHOTO TOJISL IJTMHHOTO
MPSAMOrO MPOBOJHUKA U 3aMKHYTOT O
KOJIBLIEBOTO TPOBOJIHUKA, KATYIIKA
¢ TokoM. OnbIT Opcrena.
BzanmonencTBre MpOBOAHUKOB

C TOKOM.

Cuna Amrniepa, €€ MOIYyIb U
HaITPaBJICHHUE.

Cuna Jlopenna, e€ Mmoaysb u
HarpasjeHHE. [[BHKEHUE
3apsHKEHHON YaCTHULBI

MAarHATHOIO MOJIS KATYIIKH C TOKOM,
HCCIIEA0BAHNE IEUCTBHUS ITOCTOSTHHOIO
MarHuTa Ha paMKy ¢ TOKOM;
WCCIIEA0BAHNE SBJICHUS
DJIEKTPOMArHUTHON MHIYKLIHH.
Onenka aObCOMOTHBIX U OTHOCHTEIBHBIX
NOTPEIIHOCTEN U3MEPEHH I (PU3NUECKIX
BEJINYMH.

OObsCHEHNE TPUHLUIIOB ICHCTBUS U
yCII0BHil 0€30MaCHOTO MPUMEHECHHUS
ITOCTOSTHHBIX MArHUTOB,
DJIEKTPOMArHUTOB, JIEKTPOABUTATEN,
YCKOPUTEIIEN DIIEMEHTAPHBIX YaCTHLL,
WHAYKIMOHHOU IEYH.

Pemienne pacu€THeIX 3a1a4

HA NPUMEHEHUE POPMYJT TEMBL
«MarsuTHO€e 1oJe. DNEKTPOMArHuTHAS
VH YKL

Pelienne kauecTBEHHBIX 3a1a4

C OTIOPOX HA N3YUYCHHBIE 3aKOHEI,
3aKOHOMEPHOCTH U (PU3HUECKHE
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B OJJHOPOJHOM MArHMTHOM ITOJIE.
PaGota cuiel JlopeHia.

SIBlIeHHE HIIEKTPOMArHUTHOMN
MHAYKIMA. [IoTOK BEKTOpA
MAarHuTHON WHIYKIIUH.
ONEKTPOJBHKYILAS CUJIA MHTYKIUH.
3aKOH BJIEKTPOMAarHUTHOM
uHayKun dapajes.

BuxpeBoe 3JIEKTPUYECKOE TI0JIE.
DIIEKTPOABMKYILASA CAJIA UHIYKIIAH
B [IPOBOJHUKE, IBIKYILEMCS
MOCTYNATENbHO B OHOPOAHOM
MAarHUTHOM TIOJIE.

IIpasuito Jlenna.

HHayKTUBHOCTE. SBlICHUE
CAMOMHAYKLUHU. DJIEKTPOABHKYLIAS
CUJIa CAMOMHIYKLIMH.

DHEPrusi MArHUTHOTO MOJIS KaTYLIKH
C TOKOM.

DJIEKTPOMATHUATHOE TIOJIE.
TexXHUYeCKHe YCTPOCTBA U
MPAKTUYECKOE MTPUMEHEHUE
MOCTOSIHHBIE MArHUTHI,
3NIEKTPOMArHUTHI,
BNEKTPOABUTATEND, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHLL,
VHYKIIUOHHAS TEYb

SIBJIEHUSI TEMBI « MarHuTHOE MOJIE.
DNEKTPOMArHuTHAsE UHIYKIUSD.
OnpeneneHue HampaBICHUs BEKTOPA
WHYKIIUA MarHUTHOTO OIS
MIPOBOAHUKA C TOKOM, CHJIBI AMITIepa
U cuibl JIopeHna.

PacnosnaBanue pu3andeckux sBICHUH
B YUEOHBIX OMBITAX U OKPYKaroIIeh
JKU3HU. B3aUMOJCHCTBUE MAarHUTOB,
AIEKTPOMArHUTHAS UHYKIWS,
JNEHCTBUE MArHUTHOTO TOJIS HA
MPOBOAHUK C TOKOM W JIBHOKYILIMIACS
3apsn.

AHaN3 3JICKTPOMArHUTHBIX SIBJICHUAN
C UCIMOJIb30BAHUEM 3aKOHA
DIIEKTPOMArHATHON WHIYKIHA.
Onucanue u3y4eHHbIX CBOWCTB
BEIIECTB U 3JIEKTPOMArHUTHBIX
SABJICHUH C UCIIOJIb30BAHUEM
(PU3AYECKUX BEJIMYNH: WHYKIIUS
MArHATHOTO MOJIsA, CHJIa AMIEPA, CHJIA
JlopeHnia, MHAYKTUBHOCTD KaTYIIKH,
SHEPrus 3JEKTPUUECCKOTO U MArHUTHOTO
TTOJIEH

Hroro no pazneny

11
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Pasznen 2. Konebanus v BOJTHBI

2.1

Mexaanueckue u
AJIEKTPOMArHUTHHIE
KOJIcOaHus

KonebarenbHas cucrema.
CBOOOJHBIE MEXAHUYECKUE
kosnebanus. ["apMoHudeckue
konebanus. [lepuon, yacrtora,
amMIuIMTyaa v aza KojaeOaHui.
IIpy>KUHHBIA MasATHHK.
MareMarndeckuii MasiTHUK.
YpaBHEHHE TAPMOHUYECKUX
kosnebanuii. [IpeBpateHue sHepruu
PU TAPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHblil KOHTYD.
CBOOOIHBIE HIIEKTPOMATHUTHBIE
KOJIeOaHus B UACATbHOM
KOJIeOATEIbHOM KOHTYpE. AHAIOTUs
MEXKITY MEXaHUUYECKUMU U

QJICKTPOMAarHuTHBIMHA KoneOaHUsAMMU.

®opmyna ToMmcoHa. 3aKkOH
COXPAHEHU Sl YHEPTUU B UACATLHOM
KOJIE0ATEIbHOM KOHTYPE.
IIpencrasiieHne 0 3aTyXarOIUX
KoseOaHusX. BEIHYKICHHBIE
MEXAHUYECKUE KOJICOaHMSI.
Pesonanc. BelHY)KIE€HHBIE
3JICKTPOMArHUTHBIE KOJICOaHUSI.
ITepeMeHHBIN TOK.

CHHYCOMIATTBHBIN TIEPEMEHHBIN TOK.

Hccnenosanne napaMmeTpoB
KOJICOATENIbHOM CUCTEMBI — IEPUOJIA,
YaCTOThI, aMIUTUTY/AbI U (hazbl
KoJIcOaHMit (MPYKUHHBINA W/WIH
MaTeMaTU4YEeCKUI MAsTHUK).
HaGmronenue 3aryxaronmx KosjaeOaHui.
HccnenoBannie CBOMCTB BBIHYKICHHBIX
KoJIeOaHUH.

HabGnroaenue pe3oHanca.

[IpoBeneHue SKCEPUMEHTA.
UCCIIEI0BAHUE 3aBUCUMOCTH MEpHOAa
MaJIbIX KoJieOaHuii rpy3a Ha HUTH

OT JAJIMHBI HUTU U MAcCChl TPY3a,;
UCCIIEIOBAHUE IEPEMEHHOTO TOKA

B LIEMU U3 TIOCJIE0BATENBHO
COCMHEHHBIX KOHAECHCATOPA, KaTyIIKK
Y PE3UCTOPA.

O1ieHKa a0CONTIOTHBIX U OTHOCUTENIbHBIX
NOTPEIIHOCTEN N3MEPEHMI (PU3NUECKAX
BEJIMYMH.

OOBACHEHUE NPUHIIUIOB ACHCTBUS U
yCIIOBHi1 0€30MaCHOTO MPUMEHCHHS
AJIEKTPUUYECKOTO 3BOHKA, FeHEepaTopa
MIEPEMEHHOI0 TOKA, JIMHUAMN
AJIEKTPOIEpeaAY.

Penienue pacu€THbIX 3aa4 C SIBHO
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MOLIHOCTE TEPEMEHHOIO TOKA.
AMIUTMTYTHOE U ICHCTBYIOLIEE

3HAYCHUC CUJIbI TOKA M HAIIPSXKCHUS.

Tpaucpopmarop. [Ipon3BoacTBO,
nepenava u norpedacHue
DIIEKTPUYECKONA SHEPTUU.
DKOJIOrMYECKHE PUCKU

IIpHU IPOU3BOACTBEC JJICKTPOOHCPIUH.

KynbeTypa ucnonbs3oBanus
SJIEKTPOOHEPIUH B ITIOBCEIHEBHOMN
JKU3HH.

TexXHUYECKHE YCTPOCTBA U
[IPAKTUYECKOE ITPUMEHECHUE!
DJIEKTPUYECKUI 3BOHOK, T€HEPATOP
[IEPEMEHHOI0 TOKA, TNHUHU
dIIEKTponepeaay

3a1aHHOH (PU3NMYECKOU MOJIENBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (POpPMYI1, ONUCHIBAIOLTX
MEXaHMYECKUE W JICKTPOMArHUTHBIE
KOJICOaHMSI.

Onucanne MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX KOJIeOaHH

C UCIIOJIb30BAHUEM (PU3MUECKUX
BEJIMYMH: NIEPUOJI U YaCTOTA
KosieOanuii, amnimryaa u (pasa
KOJIeOaHuUiA, 3apsil U CUJIa TOKa

B TAPMOHMYECKUX AJIEKTPOMArHUTHBIX
KOJICOQHUSIX.

PelnieHue kaueCTBEHHBIX 33124

C OIIOPOX Ha U3YUCHHBIEC 3aKOHEI,
3aKOHOMEPHOCTH, OMUCHIBAIOIINAE
MEXAHMYECKUE U ATIEKTPOMArHUTHBIE
KOJICOaHMSI.

PaboTa B rpymnmnax npu mjiaHupOBaHUH,
POBEICHUM U UHTEPIPETALIMI
PE3YJIbTATOB OMBITOB, U AHAIN3E
JONOTHUTENbHBIX HCTOUHUKOB
WH(pOpMaLUK 10 TEME

2.2

Mexaanueckue u
3JIEKTPOMArHUTHBIC
BOJTHBI

MexaHn4YeCKMe BOJIHBI, YCIIOBUS
pacrtipoctpanenus. [lepuon.
CKOpOCTh pacpOCTPaHEHHUs U
JUTMHA BOJIHBL [lonepeynbie u

Hzyuenne oOpazoBaHus U
pacnpoCTpaHEHHU s MOMEPEYHBIX U
OPOIOJIbHBIX BOJIH.

HaGmronenue orpaxeHus
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POAOJBHBIE BOJTHBI.
Hnurepdepenums n nudpaxums
MEXAHUYECKUX BOJIH.

3ByK. CKOpOCTH 3ByKa. | pOMKOCTB
3ByKa. Beicora ToHa. TemOp 3ByKa.
ONEKTPOMArHATHBIE BOJIHBI.

Y ¢a0BUs U3YUYEHUS
AJEKTPOMArHUTHBIX BOJH. B3aumHas
opueHTanus BeKTopos E, B,

V B DJIEKTPOMArHUTHOM BOJIHE.
CBoIiCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTPAKEHUE, NPEIIOMIICHHUE,
noJistpu3ans, 1udpaxnus,
unTephepenuns. CKOpocTh
3JEKTPOMArHUTHBIX BOJIH.

[MIkana 3JIEeKTpOMarHUTHBIX BOJIH.
[IpuMeHEHHE SIEKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI PAIUOCBS3H U
TeNeBUICHUS. Paaronokanus.
DNEKTPOMArHUTHOE 3arpPs3HEHUE
OKPY)KArOIIEN CPEIBL.

TexHUYeCKHne yCTPOicTBa U
NPAKTHYECKOE MPUMEHEHHE
MY3bIKQJIbHbIE HHCTPYMEHTHI,
YJIbTPA3BYKOBAs TUArHOCTHKA

B TEXHUKE U MEIULMHE, pajaap,

Y TIPEJIOMIICHHUS, UHTEPPEPEHIINH U
IU(PPaKIMKA MEXaHUYECKUX BOJIH.
HaGnronenue cBsizu rpOMKOCTH 3BYKA U
BBICOTHI TOHA C aMILJIUTYI0N U
4acTOTOM KoJieOaHuii, 3ByKOBOIO
pe3oHaHca.

HccnenoBanue cBONCTB
AIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE,
IIPETIOMJICHUE, MTOJISIPU3ALINS,
audpakuys, AHTEPPEPEHLMS.
HNzydenue yciioBruil U31y4YeHUs
BIEKTPOMArHUTHBIX BOJIH, B3AaUMHOR
OpUEHTALMU BEKTOPOB E, B,

V B DJIEKTPOMArHUTHOM BOJIHE.
H3yueHnne npuMeHeHNs
BIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBbsCHEHNE TPUHLUIIOB ICHCTBUS U
yCIIOBHi1 0€300aCHOrO MPUMEHECHHS
MY3bIKATTbHBIX HHCTPYMEHTOB,
VIBTPA3BYKOBOW TUArHOCTHKH

B TEXHUKE U MEIULIMHE, Paapa,
paguonpuéMHUKA, TCICBU30Pa,
aHTeHHBI, Tenepona, CBU-neun.
PeleHne pacu€THBIX U KAUECTBEHHBIX
3a7a4 ¢ ONOPO Ha U3YUYECHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, ONUCHIBAKOLINE
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paguonpuéMHUK, TEJICBU30P,
anteHHa, Tenedon, CBU-neunb

PacmpoCTPAHCHUE MEXAHUYECKUX U
ANIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanue MHGOPMAIIMOHHBIX
TEXHOJIOTUM 1151 IOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALIMA U
npeAcTaBiIcHUs MH(POPMALIUU

IPU MOATOTOBKE COOOIIEHU I

00 MCIONB30BAHUHU AJIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE.

Yyactue B IUCKYCCUHI

00 3JIEKTPOMArHUTHOM 3arpsi3HEHUN
OKPY>KarOIIEH CPEIBL.

Pabora B rpymnmax npu miaHupoBaHuH,
NPOBEACHUN U UHTEPIPETALMU
PE3YyAbTATOB ONBITOB M AHAIM3E
JOTOJTHUTENIbHBIX UCTOYHUKOB
WH(pOpMAaLK 110 TEME

2.3

Ontnka

10

I'eomerpryeckast ONTHKA.
[IpsmonuHeHOe pacnpoOCTPaHEHUE
CBETa B OAHOPOJHON cpene. JIyua
cBeTa. TOYEUHBI UCTOUYHMK CBETA.
OrpaskeHue cBeTa. 3aKOHBI
OTpakeHHs cBeTa. [locTpoeHue
M300pKEHUHN B TJIOCKOM 3€pKaJIe.
[Ipenomnenue cBera. 3aKOHBI
peTIOMJICHUS CBETA. AOCOTIOTHBIM
MOKAa3arespb npesiomieHus. Llomaoe

H3yuyeHnue sBiIeHUS MOTHOTO
BHYTPEHHETO OTPAKEHUS, €T0
NIPUMEHEHUS B CBETOBOJIE.

H3yueHnne moaeneil MUKPOCKONA,
TEJIECKOIA.

Ilonydyenne cuekTpa ¢ MOMOLIBIO
OPU3MBI U AUPPAKIHOHHON PEIIETKH.
H3mepenne nokasaresst npeoMiIeHUs]
CTEKJIA.

HccnenoBanne cBOHCTB M300paKeHAM
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BHYTPEHHEE OTPAKEHUE.
[IpenenbHblil yroa noHoro
BHYTPEHHETO OTPAKECHUSI.
Hucnepeunst ceta. CHOXKHBIA COCTaB
oenoro ceera. LipeT.

CoOuparoliye u paccenBarOIIe
muH3bl. ToHkas JinH3a. DOKYCHOE
PACCTOsIHUE U ONTHYECKAs CUIIA
TOHKOM JimH3bL. [locTpoeHue
300paKeHUi B COOMPAIOILUX U
paccenBarolMX IuH3ax. Gopmyiia
TOHKOM JIMH3BL. YBEJIUUYECHUE,
JlaBaeMO€ JIMH30M.

IIpenensl MpUMEHUMOCTH
FEOMETPHUYECKON ONTHKH.

Bonnosas ontuka. MaTepdepenums
cBera. KOrepeHTHbBIE HCTOYHUKH.
YcnoBust HaOMOAEHUS MAKCUMYMOB
1 MUHUMYMOB

B UHTEP(HEPEHIIMOHHOM KapTUHE

OT ABYX CHH(A3HBIX KOTEPEHTHBIX
MUCTOYHUKOB.

Judpakums ceera. Jnudpakunonnas
peléTKa. Y CIoBUE HAOIIOACHUS
IJIABHBIX MAKCUMYMOB TIPH MAJACHUH
MOHOXPOMAaTHYECKOTO CBETA

Ha JTU(HPAKIUOHHYIO PEIIETKY.

B JIMH3aX.
OOBsACHEHUE TIPUHITUIIOB ACHCTBYS U
yCII0BHI 0€30MaCHOr0 MPUMEHEHUSI
OYKOB, JIyMbl, (hoToanmapara,
POCKLIMOHHOIO arapara,
MUKPOCKOIIA, TEJIECKOIA, BOJIOKOHHON
ONTHKH, TU(PPAKLIMOHHON PEIIETKH,
NOJITPORAA.

Penienne pacuéTHbIX 3a1a4 C SIBHO
3aIaHHOH (PU3UYECKOH MOJENBIO

C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOPMYJI TEOMETPUYECKOM OMTUKH.
[TocTpoeHue n onucaHue N300PAKEHUS,
CO3/1aBaEMOr0 MJIOCKUM 3€PKAJIOM,
TOHKOM JIMH30M.

Paccmotrpenue npeneion
OPUMEHUMOCTH FE€OMETPHUYECKOM
ONTHKH.

Pacno3naBanue Gpu3nueckux siBJICHUN
B OMBITAX U OKPYKAIOLICH SKU3HH:
MPSAMOJIMHENHOE PACIIPOCTPAHEHUE
CBETA, OTPAXKEHHE, TPETIOMIICHUE,
uHTephepeHurs, TMPPaAKLKS 1
NOJISTPU3ALIMSI CBETA, AUCIIEPCHS CBETA.
Hzydyenue ycnoBuii HaOMIOACHUS
MaKCUMYMOB U MUHUMYMOB

B UHTEPPEPEHIIMOHHOMN KapTHHE
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[Tonsipu3anus cera.

TexXHUYeCKHe YCTPOCTBA U
MPAKTUYECKOE TPUMEHEHHUE

OYKH, Jiyna, (poToamnmnapar,
MIPOCKIIMOHHBIN armnapar,
MHKPOCKOII, TEJIIECKOII, BOJIOKOHHAS
ONTHKA, MM(PPAKLIMOHHAS PELIETKA,
TTOJISIPOU X

OT JIBYX CMH(A3HBIX KOTEPEHTHBIX
HUCTOYHUKOB.

Ycnoue HAONIOACHHUS TJIaBHBIX
MaKCUMYMOB TPH NaJICHUU
MOHOXPOMAaTHYECKOTO CBETA

Ha IM(PAKLUOHHYIO PEIIETKY.
AHanmm3 ONTUYECKUX SBICHUN

C MCIOJIb30BAHUEM 3aKOHOB: 3aKOH
OPSIMOJIMHEHHOrO pacpoCTPaHEHMUSI
CBETA, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI MPEJIOMJICHHS CBETA.
Onucanne ONTUYECKUX SIBJICHUIM

C HCIIOJIb30BAHUEM (PU3HUECKHUX
BEJMYMH: (POKYCHOE PACCTOSIHUE U
ONTHYECKask CUJIA JINH3bI

Hroro no pazueny

24

Pazgen 3. OcHOBBI ciennaibHON Teopun OTHOCHTEIbHOCTH (Hanee — CTO)

3.1

OCHOBHI ClIEUAITLHOM
TEOpUHU
OTHOCHUTEJILHOCTHA

4

['paHubl TPUMEHUMOCTH
KJIACCUYECKON MEXAHUKH.
ITocTynatel crieUaNIbHON TEOPUH
OTHOCHUTEJIBHOCTH. UHBAPUAHTHOCTH
MOJYJIsI CKOPOCTH CBETA B BAKYYME,
MPUHIHAT OTHOCHTEIILHOCTH
OWHIITEHHA.

OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHH M COKPAIICHUE JUIHHBI.

Pelenue kauecTBEHHBIX 3a1a4

C OITOPOM HA M3YYECHHBIE TTOCTYJIaThI
CTO.

Hcnonb3oBanue nHOOPMAIMOHHBIX
TEXHOJIOTUM 1JIs TIOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALNHN U
MpeCTaBICHUs UHPOPMAIUU TTPU
MOJATrOTOBKE COOOIICHUNA O TPaHUIIAX
MIPUMEHAMOCTH KJIACCHYECKOMN
MexaHuku 1 ocHoBax CTO
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DHEprusi 1 UMIYJIbC
PETSATUBUCTCKOM YaCTHIIBI.
CBs13b MaCChI C SHEPrUEH 1
UMITYJIbCOM PENIATUBUCTCKOMN
YaCTULIBI. DHEPrUs OKOs

Hroro no pazneny

Paznen 4. KBantroBasi pusuka

4.1

DIeMEHTHI KBAHTOBOM
OINTUKHA

®oronel. Gopmyna [Inanka ces3u
3Heprud (POTOHA C €r0 YaCTOTOH.
OHeprusi 1 UMIyJIbC (POTOHA.
OTKpBITHE U UCCIIEA0OBAHUE
dorozpdexra. OnbIThl

A.T". CroneroBa. 3aKOHBI
dororpdekra. YpaBHeHHE
Oiinirerina st Gorodpekra.
«Kpacnas rpanuna» goroaddexra.
JlaBneHnue ceeta. ONbITHI

IL.H. Jlebenena.

XUMHUYECKOE ICUCTBUE CBETA.
TexHnYeCKHne yCTpoiicTBa U
MPAKTHYECKOE MPUMEHEHHE:
(oTORNIEMEHT, (POTOAATUHK,
COJTHEYHAs Oarapesi, CBETOAUO/]

Habmonenue gporoaddekra

Ha YCTAHOBKE C IIMHKOBOMW IIJJACTUHOM.
HccnenoBanne 3aKOHOB BHELIHETO
doroxdpdekra.

OOBICHEHUE OCHOBHBIX TPUHIIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOMICTB,
TakuX Kak: (poTo3aeMeHT, (OTOAATUHK,
cojHeuHas Oarapesi, CBETOAUO,; U
YCIIOBU UX O€30MACHOTO MPUMEHEHU S
B IPAKTHYECKON JKU3HHU.

Pemienune pacuéTHBIX 3a1a4 € SIBHO
3aIaHHOH (PU3UYECKOH MOJIENBIO

C UCNOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (hOpMyJ1 KBAHTOBOM ONTHKH.
PenieHne kaueCTBEHHBIX 3a1a4

C OTIIOPOX HA N3YUYCHHBIEC 3aKOHEI,
3aKOHOMEPHOCTHA KBAHTOBOW ONTHKH.
Pacno3HaBaHue (Gpu3MUECKUX SIBJICHUAM
B YUEOHBIX OMBITaX:
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(poroanexTpuueckuii 3pPekt, cBETOBOE
JABIICHHE.

Onucanne U3yueHHBIX KBAHTOBBIX
SIBJICHUI U TIPOLIECCOB

C MCNOJIb30BAHUEM (PU3UUECKUX
BEJIMYMH: CKOPOCTB 3JIEKTPOMAarHUTHBIX
BOJIH, JUIMHA BOJIHBI M 4aCcTOTA CBETA,
SHEPrUs U UMIYJLC (POTOHA

4.2

Crpoenue aroma

Mogenb aroma TomcoHa. OnbITH
Pesepdopaa no paccesHuro
o-dactul. [ltanerapuas Moaens
aroma. I[locrynarer bopa.
Hznyuenune u nornouieHue poToHOB
IIPU MEPEXOJE aTOMa C OJAHOI0
VPOBHSI DHEPIUU HA APyroi. Buapl
cnekTpoB. CIEKTP YPOBHEN SHEPTUU
aroMa BOAOpoaA.

BomHoBEIE cBOMCTBA YacTULl. BONHBI
ne bpoiina. KopnyckyiisipHo-
BOJIHOBOH JTyaJIU3M.

CIIOHTaHHOE U BBIHYKICHHOE
U3ITYYEHUE.

TexHUYeCKHne yCTPOiCTBa U
MPAKTUYECKOE TPUMEHEHUE
CIIEKTPAILHBIN aHAIU3
(CIEKTPOCKOIT), J1a3eP, KBAHTOBBIN
KOMIIBEOTED

Wzyuenune moaenu onbita Pesepdopna.
IIpoBeeHne dKCIIEpUMEnTa

110 HaOJIFOIEHUIO JIMHEWYATOro CIEKTPA.
Onenka aOCOMOTHBIX U OTHOCHTEIBHBIX
NOTPEIIHOCTEN N3MEPEHHIA (PU3NUECKAX
BEJIMYMH.

HMsyuenne mozaemm aroma: ToMcoHa,
TUTAHETAPHOM MOJIENH aTOMa, MOEIU
aroma bopa.

H3ydeHue cnekTpa ypoBHEN dHEPTUn
atoMa Bojopoaa. OObsCHEHUE
MIPAHLHIIOB ICHCTBUS U YCIOBUI
0e301macHOro MPUMEHEHH S
CIEKTPOCKOIIA, J1a3€Pa, KBAHTOBOTO
KOMITBEOTEPA.

Pemenue kaueCTBEHHBIX 3a1a4

C OTIIOPOH Ha M3YUYCHHBIEC 3aKOHEI,
3aKOHOMEPHOCTH U (PU3HUECKHE
ABJICHUS 110 TeME « CTPOEHUE aTOMay.
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Pacno3HaBanue Gpu3HUECKUX SBJICHUM
B YUEOHBIX OMBITAX; BOSHUKHOBCHUE
JIMHENYATOT 0 CIIEKTPA U3ITYUYCHHUS.
AHaJIi3 KBAaHTOBBIX MPOLECCOB U
SIBJICHUH C UCTIOJIb30BAHUEM
nocrynaros bopa

4.3

ATOMHOE SIAPO

OKCIEPUMEHTHI, T0KA3bIBAIOLINE
CJIO’)KHOCTb CTPOEHUS pa.
OTKpbITHE PAAMOAKTUBHOCTH.
Oneitel Pesepdopna no
OIPEIEIIEHUIO COCTABA
PAIMOAKTUBHOIO U3JTyUEHUSI.
CoiicTBa anb(a-, 6era-,
raMMma-usnydyeHus. BiusHue
PaIMOAKTUBHOCTH HA KUBBIE
OpPraHu3MBl.

OTKpbITHE POTOHA U HEUTPOHA.
HyxkJioHHas Mozens sapa
I"eitzenOepra-MBaHeHKO.

3apsin siapa. MaccoBoe YuCHo siapa.

HzoTormbi.
Anbda-pacnan. SNEKTPOHHBIN U

NO3UTPOHHBIN OeTa-pacnan. ["amma-
U3JTY4YEHHUE. 3aKOH PAJMOAKTUBHOIO

pacmana.
DHEprus CBsA3M HYKJIOHOB B SIIPE.
S nepHBIE CHIIBL.

H3yyenue SKCrepuMeEHTOB,
JOKa3bIBAOIIMX CIIOXKHOCTH CTPOCHUS
ATOMHOIO spa.

HccnenoBanue TPEKOB YacCTHIL

(1o TOTOBBIM (poTorpapusm).
H3yyeHue saepHbIX CUJl, SIACPHBIX
peakiuii CHHTE3a U paciiaja,
TEPMOSIEPHOT O CUHTE3A.

H3yyeHne HyKIOHHON MOJENH fpa
I'eitzenOepra-MBaHeHKO.

OOBbsCHEHNE YCTPOICTBA U
MIPUMEHEHUS TO3UMETPA, KAMEPBI
BunbecoHa, saepHOro peakropa,
aTOMHOI OOMOBI.

Pemenue 3amau ¢ onopoi

Ha NOJIYYCHHBIE 3HAHUS, B T.4. O 3apsle
¥ MaCCOBOM YHCIIE SIAPA.
Pacno3HaBanue (Gpu3HUECKUX SIBJICHUAM
B YUEOHBIX OMBITAX U B OKPYKAKOIICH
JKU3HM: €CTECTBEHHAs U UCKYCCTBEHHAS
PAIMOAKTUBHOCTb.
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Jledext Macchl spa.

SnepHbie peakuuu. Jlenenue u
CUHTE3 SJIEP.

S nepneiii peakrop. TepmosaepHblil
cuHTe3. [IpoOneMbl U MEPCIEKTUBBI
SIIEPHOM DHEPreTUKH.
OKOJIOTUYECKHE ACTIEKTHI SIICPHOM
DHEPreTUKH.

DJIEMEHTAPHBIE YacTULbl. OTKPBITHE
MO3UTPOHA.

Metoabl HAOMIOACHUS U
PETUCTPALIMK SJIEMEHTAPHBIX
YaCTHLI,

DOyHIaMECHTAIbHBIE
B3auMoaeicTBUsA. ENMHCTBO
(pu3nyeCKOl KapTUHBI MUPA.
TexHnYeCKHne yCTPOiCTBa U
MPAKTUYECKOE TPUMEHCHHE
JNIO3UMETP, Kamepa BusbcoHa,
SIIEPHBIN peakTop, aToMHast bomba

OnucaHue KBaHTOBBIX SIBJICHUI 1
IIPOLIECCOB C UCITOJIb30BAHUEM
(PU3NYECKNX BEJIMYMH: TEPHO/T
[OJIYPacCIaia, SHEPTHs CBI3U aTOMHBIX
saaep, AePEKT Macchl sapa.

AHaJI3 MPOLIECCOB U SIBJICHUIA

C UCIIOJIB30BAHUEM 3aKOHOB U
IIOCTYJIATOB: 3aKOH COXPaHEHUS
DJIEKTPUYECKOr0 3apsia, 3aK0OH
COXPaHEHHS MacCOBOI0 YMCIIA,
IIOCTYJ1aThl bopa, 3aKoH
PaoOaKTUBHOIO pacmajia.

VYyactue B paboTe Kpyriioro crona
«DyH1aMEeHTAIBHBIE B3AUMOICUCTBHS.
EnnHCTBO (pr3nuecKoi KapTUHBI
MHUPAY.

Hcnone3oBanue MHPOPMALIMOHHBIX
TEXHOJIOTUM 1JIs TIOUCKA,
CTPYKTYPUPOBAHHUS, HUHTEPIPETALIUN U
NPEACTABJICHUS MH(POPMALUK TTPH
NOJrOTOBKE COOOIIEHUI O TPUMEHEHUHT
3aKOHOB KBAHTOBOW (PU3MKHK B TEXHUKE
1 TEXHOJIOTUSAX, SKOJIOTHYECKUX
aCIIEKTax SIECPHON DHEPrETUKHI

Hroro no pazaeny

15

55



®denepanbHas padouast mporpamma | Pusnka. 10—11 knaccer (0a30BbIN YPOBEHD)

Pa3zpaen S. DiieMeHTBI aCTPOHOMHMH U aCTPOPU3UKH

5.1

OIEMEHTHI
aCTPOHOMMH 1
acTpopU3NKU

7

Drarbl pa3BUTHSI aCTPOHOMUHU.
[TpuknagHOe U MUPOBO33PEHUECKOE
3HAYCHUE aCTPOHOMMUHU.

Bun 3é3an0r0 HeOa. Co3Be3aus,
SIPKHE 3BE3/IbI, IJTAHETHI, UX
BUIMMOC JIBUOKCHHE.

ConHeyHas cucrema.

Connne. CojtHeYHAass aKTUBHOCTb.

Hcrouynuk sHeprun ComHua U 3BE3 .

3BE3bI, UX OCHOBHBIC
XapakTepucTuku. /lnarpamma
«CHEKTPAILHBIN KJIacC —
CBETUMOCTBY. 3BE3/IbI TTIABHON
MOCIIEA0BATENIBHOCTU. 3aBUCUMOCTD
«Macca — CBETUMOCTBY JUIS 3BE3/
IJIABHOHM TIOCJIEA0BATEILHOCTH.
BHayTpenHee cTpoeHue 3BE3.
CoBpeMEHHBIE NTPEACTABIICHUS

O MPOUCXOKIECHUN U 3BOJIFOLUN
ConHua u 3BE31. DTarbl )KU3HA
3BE3I.

Mueuynsiii [1yte — Hama [ anakTuka.
[Tonoxenue u apuwxeHne CoHLa

B ["aylakTuke. TUIIBI rajlakTUK.
PanpuoramakTuky u KBa3apsl.
YEpHBbIE IBIPHI B IAPAX FATAKTHK.

[ToaroToBka coobmieHu 00 ATanax
Pa3BUTHSI aCTPOHOMUH, O MPUKIATHOM
1 MUPOBO33PECHYECKOM 3HAUCHU N
ACTPOHOMMH, O METOAAX MOJIYYEHUS
HAay4YHBIX aCTPOHOMUYECKUX 3HAHUH,
OTKPBITHUSIX B COBPEMEHHOM
ACTPOHOMHUH.

H3ydyenue cOBpeMEHHBIX
MPEACTABICHHAN O MPOUCXOKICHUU U
aBoroumu ConHua U 3BE3.
HM3ydeHne TUIIOB rajlakTuK,
paaMoOralakTUK U KBa3apoB.
H3ydyenune nuxeHust HEOECHBIX TE,
SBOJIIOLMH 3BE3N U BCEIIEHHOM,
MMPOLICCCOB, IPOUCXOAAIINX B 3BE3AX,
B 3BE3JIHBIX CUCTEMAX,

B MEKTATAKTHYECKOU CPELE,
MacCIITa0HON CTPYKTYpbl BeeneHHoi"
OObsicHeHuE pacumpennst Beenennoit
Ha OCHOBE 3akoHa Xab0:a.
[ToaroToBKa K 0OCYKIEHUIO
HEPEIICHHBIX MPOOJIEM aCTPOHOMUHU.
[TpoBeacuue HaOMOIEHU A
HEBOOPY>KEHHBIM I'J1a30M

C UCMOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUN IS OIIPEACIICHAS
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Bceenennas. Pacimpenue
Bceenennoii. 3akon Xao0ma.
Paz0eranue ranakrtuk. Teopus
bosboro B3peiBa. PemukToBoe
U3JTyUYECHHUE.

MacitaOHasi CTpyKTypa
Bceenennoil. Meraranaktuka.
Hepeménneie mpodaeMbl

MOJIOKCHH ST HEOECHBIX 00OBEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHbBIC
co3Be3aus CEBEPHOrO MOMyIapus

U SIPKHUE 3BE3/IBI.

[TpoBeneHne HAOIIOACHUIA B TENECKON
Jlynel, mmaner, Miueunoro I1yTu.
Yyactre B IUCKYCCUU O HEPEUIEHHBIX
npobsieMax aCTpOHOMUHU

aCTPOHOMHUH
Hroro no pazueny 7
Pa3zpen 6. O0o0maroniee noBTopeHue
6.1 | O6o6maromee 4 OO0001EeHne 1 cucTeEMaTU3aLus Yy4actue B AUCKYCCUH O POJIA (PU3UKHU
NOBTOPEHUE CoACp)KaHUs Pa3JIeNioB Kypca ¥ aCTPOHOMUU B pa3MuHbIX chepax

«Mexanukay, «MonekynsapHas
(u3nKa U TEPMOAMHAMHUKAY,
«OnekrpoauHamukay, «Konebanus
Y BOJIHBD, K OCHOBBI CIIELIAATILHON
TEOPUU OTHOCUTEIILHOCTHY,
«KBantoBas pusmnkay, « IMEMEHTHI
ACTPOHOMUU U aCTPO(PHU3HKIY.
Ponb ¢usnkm n acTpoHOMUM B
SKOHOMHUYECKOM, TEXHOJIOTMYECKOM,
COLMAIBHON M 3THYECKON cepax
JEATENBHOCTH YEJIOBEKA, POJIb U
MECTO (PM3HKHU ¥ aCTPOHOMHHM

B COBPEMEHHOM HayYHOH KapTUHE
MHpPA, 3HAYCHUE OMUCATENBHOM,

JIEATECILHOCTH YEJIOBEKA.
IToaroroBka cooOIIECHUH O MeCTe
(u3nyecKol KapTUHBI MUPA B Py
COBPEMEHHBIX MPEACTABICHUIMA

O TIPUPOJIE.

BrinonmHeHne yueOHBIX 3a1aHUIM,
JEMOHCTPUPYIOLTUX OCBOCHUE
OCHOBHBIX MOHATHH, QU3NIECKIX
BEJIMUMH U 3aKOHOB Kypca (pM3uKu
10—-11 kmaccoB
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CHUCTEMAaTU3UPYIOLLIEH,
OOBSICHUTENBHOM 1
MPOrHOCTHYECKON (PYHKIIMA
(u3nYECKON TEOPHH, POJIb
(pU3nYECKON TEOPHUH B
(opMUPOBAHUM TIPEACTABIICHU I
0 (PU3NYECKOI KapTUHE MUPA, MECTO
(pU3NUECKOI KapTUHBI MUpA

B 00ILIEM PSITy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEICTABJICHAN O IIPUPOIE

Hroro no pazneny 4
PesepBHOE BpeMs 3
OBILEE KOJIMYECTBO 68
YACOB 110 ITPOI'PAMME
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