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®denepanpHas pabodas mporpamMma 1Mo ydeOHomy mpeametry «Dusmkay (0a30BbIi
ypoBeHb) (mpenMeTHass o0macTh «EcCTeCTBEeHHO-HAyYHBIE MPEIMETBI») BKIIOYACT
MOSICHUTEIbHYIO 3aMHCKY, COJIepKaHne 00yUeHusl, TUTAaHUPYEMbIE Pe3yIbTaThl OCBOCHHUS
IPOrpaMMBI 10 PU3UKE, TEMATHUECKOE TNIAHUPOBAHKE.

[losicHutenpHas 3amucKka OTpaXkaeT OOIIMe LEeAW M 33JaYd U3ydeHus (Qusukwy,
XapaKTePUCTUKY TCUXOJOTUICCKUX TPEANOCHUIOK K €ro M3yYeHHUIO O0YJaroIIMMHUCS,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TaKXke MOAXOAbl K OTOOpYy CoAep X aHws,
K OTIPEJICIICHUIO TJIAHUPYEMBIX PE3yJIbTATOB.

Copepxxanne O0O0y4deHMs] PpacKpbhIBaeT COJAEpKaTelbHbIE JMHUH, KOTOpBIE
npearaTes I 003aTebHOTO M3Y4YeHHUS B KaXKIOM KJlacce Ha YPOBHE CPEIHEro
oO1rero oOGpa3oBaHMS.

[Inanupyemble pe3ylibTaThl OCBOEHHS MpPOrpaMMbl MO (U3MKE BKIIOYAIOT
JUYHOCTHBIE, METANpPEIMETHbIE PE3yJIbTaThl 3a BECh NEpHoja OOyUeHHs Ha YpOBHE
cpemHero o0miero o0pa3oBaHus, a TaKXKe MPEAMETHbIC TOCTIKEHHUs O00ydaromerocs
3a KaXKIbli IO 00y4YeHHUs.

HOACHUTEJBHAASA 3AIIUCKA

[Iporpamma 1o ¢u3rke 6a30BOro ypoBHs Ha ypOBHE CpeIHET0 0011ero o0pa3oBaHus
pa3paboTaHa Ha OCHOBE TOJIOKEHHUI U TpeOOBaHMI K pe3yJbTaTaM OCBOCHUS OCHOBHOM
oOpazoBarenbHOI Tporpammbl, npeactaBieHHbIX B PI'OC COO, a Takke ¢ yu€Tom
benepanbHOM paboyeil mporpaMMbl BOCIUTAHUS M KOHLEIILUU MPENoAaBaHusl yueOHOTO
npenmetra «®Pusmka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit Depepanmu,
peanu3yronMx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

ConeprxkaHue mporpamMmsl 1o PU3KUKE HAMPaBIEHO HA (OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcss 10-11 kmaccoB mpu oOydeHun ux (Qusnke
Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESITENBHOCTHOTO mnonaxona. IIporpamma
no ¢usnke coorBeTcTBYyeT TpeboBaHusiM OI'OC COO k miIaHUPYEMBIM JIMYHOCTHBIM,
NpPEAMETHBIM M METalpeAMETHBIM pe3yjbTaraM oOOy4YeHHUs, a TaKXe YYUTHIBAET
HEOOXOJMMOCTh peaiu3allid MEXIPEAMETHBIX CBsi3ed (UMK C €CTECTBEHHO-
HAayYHbIMU Y4YEOHBIMH TpeaMeTamMu. B Hell ompenenstorcs OCHOBHBIE LENH WM3YUYEHUS
GbU3MKM HA YPOBHE CpEIHEro oOmero oOpa3oBaHUs, IUIAHUPYEMBIE pPE3yIbTaThl
OCBOCHHMS Kypca (M3HMKHU: JTUYHOCTHBIE, METalpeIMETHbIE, IpeIMeTHbIE (Ha 0a30BOM
YpOBHE).

[Iporpamma no ¢u3MKe BKIIOYAET:

IUTAHUPYEMBIE PEe3yNIbTaThl OCBOCHUS Kypca (DU3HKU Ha 0a30BOM ypOBHE, B TOM
YuCJIe IPEAMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

coziepkaHue yueoHoro npeamera « Ou3nkay 1o rojgam o0ydeHus.

[Iporpamma o ¢u3uke MOXKET OBbITh HCMOJb30BaHA YUWUTEISIMU KaK OCHOBA
JUIS COCTaBJIGHHS CBOMX paboumx mporpamm. Ilpu paszpaboTke paboueit mporpammbl
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B TEMATHUYECKOM IUIAHUPOBAHUU JOJOKHBI OBITh YYTEHBI BO3MOKHOCTU MCIIOJIb30BaHUS
ANIEKTPOHHBIX (IU(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIONUXCA Yy4eOHO-
METOIMYECKUMH MaTepruagaMu (MyIbTUMEIUUHBIE IPOTPAMMBI, 3JIEKTPOHHbBIE YUEOHUKH
U 3aJaYHUKH, DJCKTPOHHbIE OWUONIMOTEKH, BUPTyalbHbIE I1a00OpaTOpUU, HUTPOBBIC
POrpamMMbl, KOJUIEKIIMM LHU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB), PEATU3YIOIIUMH
JTUAAKTUYECKAE BO3MOYKHOCTH HMH(POPMAMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH,
COJZIEp>KaHUE KOTOPHIX COOTBETCTBYET 3aKOHOIATENBCTBY 00 00pa30BaHUU.

[Iporpamma 1o (pU3MKE HE CKOBBIBAET TBOPYECKYID WHULMATUBY YUYHUTENEH U
IPENIOCTABIISIET BO3MOXKHOCTh Il peaju3aldd Pa3IMYHBIX METOJUYECKHX MOJIX0I0B
K OpraHu3auud oOy4eHHs (PU3MKe NpH YCIOBUHM COXPAHEHHUsS O0S3aTEeIbHOM YacTh
coJlep KaHMs Kypca.

®du3nka Kak Hayka o HaubOosee OoOIIMX 3aKOHAX MPUPOJbI, BBICTYIAsl B KaUECTBE
y4eOHOro mIpeaMeTa B WIKOJIE, BHOCUT CYIIECTBEHHBIM BKIJIAJ B CHCTEMY 3HAHHM
00 okpyxatouieM wMupe. LlkonbHbIE Kypc (QU3NKM — cHUCTEMOOOpa3yroluid
JUISl €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEXKAT
B OCHOBE IIPOLIECCOB U SABJICHHI, HM3y4yaeMbIX XHUMHEH, Ouosoruei, Qpuznueckou
reorpadueit u actpoHomueit. Mcrnosib30BaHHEe W aKTUBHOE MPUMEHEHUE (U3UYECKUX
3HAHMI ONpeneNsieT XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJOrMH B cdepe
HHEPreTUKH, TPAHCIOPTAa, OCBOCHHMS KOCMOCA, IMOJYYEHUS HOBBIX MAaTepHUalioB
C 3aJJaHHBIMH CBOWMCTBAaMHU W Jpyrux. M3ydenwe (u3Mku BHOCUT OCHOBHOM BKJIaJl
B (QopMHUpOBaHHME  E€CTECTBEHHO-HAy4yHOM  KapTHHBI  Mupa  oOydaroluxcs,
B (hopMHUpOBaHHE YMEHHUM IPUMEHATh HAYUHBIH METO/] IO3HAHUSA MIPH BBIITOJIHEHUU UMH
y4eOHBIX UCCIICOBAHUM.

B ocHOBY kypca hu3uku 1151 YpOBHS CpEIHETO 00IIero o0Opa3oBaHUs MOJIOKEH Psl
UJei, KOTOPbIE MOXKHO PACCMATPHUBATh KaK MPHUHIIMIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C€ HEH Kypc SBISETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COACPXKHUT MaTepuan M3 BCEX pa3leioB (U3MUKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoesn cenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuall Kypca GU3UKU 00beTUHEH
BOKpYr ¢usnueckux Teopuil. Benmymum B Kypce sBisieTcss (OpMUPOBaHUE
IPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEILIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanuzauus nOpeanojaraeT HCIOJIb30BaHHUE
TYMaHUTApHOTO MOTEHIMaNa (GU3NIECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTUSA (PU3UKU
C pa3BUTHEM OOIECTBa, a TaKXe C MHPOBO33PEHUYECKHMMH, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoes npuknaomoti nanpasenennocmu. Kypc pu3uKy mpeanonaraeT 3HaKOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTMYECKUX MPUIIOKEHUN N3YYEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonozuzayuu peannsyercs IoCpeACTBOM BBEICHUS 3JIEMEHTOB COACPKAHMS,
HOCBSIIEHHBIX HKOJIOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI
C pPa3BUTHEM TEXHUKU U TEXHOJIOTHH, a Takke 0oOCYKIEHHUs NpoOJieM palOHaIbHOIO
IPUPOIONIOIB30BAHUS U KOJIOTHYECKON OE30MaCHOCTH.
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CrepKHEBbIMU DJIEMEHTaMU Kypca (QU3MKM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl ABIAIOTCS  (pu3mueckue Teopuu (POpMHUpPOBAHUE TPEACTABICHUMN
O CTPYKTYype MOCTpOeHHUs (U3MYECKON Teopuu, posin (yHAAMEHTAIbHBIX 3aKOHOB U
MPUHITUTIOB B COBPEMEHHBIX TMPECTABICHUSX O MPUPOJE, TPAHHUIAX MPUMEHHUMOCTU
TEOpUH, JIJIs1 ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U MPOIIECCOB).

CucTeMHO-eSTEIbHOCTHBIN TOIX0/ B Kypce (PM3UKHU peanu3yeTcs Mpexie BCEero
3a CYET OpraHU3aIluu SKCIIEPUMEHTAIBHON eATeIbHOCTH o0yuatonuxcs. s 6a3o0Boro
YPOBHSI Kypca (PM3UKH — 3TO UCIOIb30BAHUE CUCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPBIE B MporpamMMe 1o (pu3nKe 00beTUHEHbI
B OOIIMI CIIMCOK YUEHUUECKHUX MPaKTUYECKUX padoT. BriierneHne B yka3aHHOM NEepeuHe
7a00paTOpHBIX PAa0OT, TPOBOAUMBIX Ui KOHTPOJSI W OILEHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeNbHOTO MPOoIlecca UCXOAS U3 OCOOCHHOCTEH TIaHUPOBAHUS U
ocHauleHus: kabuHeta ¢usuku. [Ipu a3ToM obecrieunBaeTCs OBIaIEHUE 00YUarOIIMMHUCS
YMEHHSIMH ~ TPOBOJUTH KOCBEHHBIE HW3MEpPEHUs, MCCIEAOBAHUA 3aBUCHUMOCTEH
(bu3MYEeCKUX BETMYUH U TIOCTAaHOBKY OIBITOB MO MIPOBEPKE MPEIIOKEHHBIX THUIIOTE3.

Bonbiioe BHUMaHME yAeNseTCS PEIICHUIO PACYETHBIX M KAYeCTBEHHBIX 3ajlad.
[Ipu sTOoM 1Isi pacyE€THBIX 3a/Ja4 MPUOPUTETOM SBISIOTCS 3a/ladyd C SIBHO 3aJaHHOU
¢u3nyecKol  MOAENBI0, TO3BOJSIONIME  TMPUMEHSATh  HM3yYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjiesia Kypca, TaKk U MHTETPUPYs 3HAHUS U3 PA3HBIX
pa3aenoB. J{ns KauyecTBEHHBIX 3a7ad MPHOPHUTETOM SIBIISIFOTCS 3aJaHUS HAa OOBSICHEHHE
NpoTeKaHusl (PU3NYECKUX SIBICHUN U TPOIIECCOB B OKPY’KAIOIIEH JKU3HH, TpeOyromme
BbIOOpa PU3NYECKON MOJCIIHU JJISI CUTYaIluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusmu OI'OC COO k marepuaibHO-TEXHUYECKOMY
o0ecreyeHunro yueOHoro mporiecca 6a30BbIi ypOBEHb Kypca (PU3NUKHU HA YPOBHE CPETHETO
o0miero o0pa3oBaHUs JOJKEH M3y4aThCsl B YCIOBUSAX MPEIMETHOTO KaOuHeTa (QU3HUKH
WIM B YCIOBUSIX HWHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-HAYYHOIO
nukia. B kabunere Gpu3uku J0KHO ObITH HEOOXOAUMOE JIabOopaTOpHOE 000pyaOBaHUE
JUTSL BBITIOJTHEHHSI YKa3aHHBIX B MpoOrpaMMe 10 (DU3MKE YUYEHWUYECKHX MPAKTHUICCKUX
paboT U IEMOHCTPALIMOHHOE 000PYI0BaHHUE.

JleMOHCTpanMoOHHOE 000pyA0BaHUE (POPMHUPYETCSI B COOTBETCTBUU C MPUHITUTIOM
MUHUMAJIGHON  JIOCTATOYHOCTH U O00ECTeunBaeT TOCTAHOBKY TMEPEUYHCICHHBIX
B TporpamMMe Mo (PU3MKE KIIOYEBBIX JIEMOHCTpAIM N7 MCCIEAOBAaHUS H3y9aeMbIX
SIBJICHHHA W TPOIIECCOB, YMITUPUYECCKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHUM.

JlabopaTopHoe obOopymoBaHWE i YYCHHUYECKHUX  MPAKTUYECKHX  paboT
dbopMupyeTcs B BUJ€ TEMAaTHUECKMX KOMIUIEKTOB M 00ecreunBaeTcs B pacuéTe OJJHOTO
KOMIUIEKTa Ha JAByX oOydaromuxcs. Temarndeckue KOMIUIEKTHI J1aOOpPaTOpHOTO
000pyTOBaHMsI AOTKHBI OBITH MOCTPOCHBI Ha KOMIIEKCHOM HCITOJIb30BAHUN aHAJIOTOBBIX
U UU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIE
U poBBIX TabOpaTOPUiA.

OCHOBHBIMU ULEISIMH U3y4eHHUA (GU3MKH B 0OIEeM 00pa30BaHUM SBISIOTCA:

(dopMupoBaHrue MHTEpeca M CTPEMIICHUS OOYYAIOIIUXCS K HAYYHOMY HU3YUYCHHIO
MPUPOIBI, PA3BUTHE WX MHTEIUICKTYAJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH;
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pa3BUTHE TPEACTABICHWHA O HAYYHOM MeEToJe TO3HaHWs u (OPMHUPOBAHUE
MCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSIM;

dbopMHpoBaHHEe HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa M3yYEHUS OCHOB
CTpOeHHUs MaTepuu U GyHAaAMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopMHpoBaHWEe YMEHHUH OOBSCHATH SIBJICHUS C MCIHOJb30BaHUEM (PUINYECKUX
3HAHWI W HAYYHBIX JOKA3aTEIbCTB;

dopMupoBaHHE TPENCTAaBICHUA O POJAM (PUIMKH [ Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHrne STUX 1ese  oOecleyuBaeTcs pelIeHUEM CIEAYIoMMX 3a7ad
B IIPOLIECCE M3YUYEHUS Kypca (PU3HKHU Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHUs:

OpUOOpeTEeHNE CHUCTEMbl 3HAHUW 00 OOHMX (QU3NYECKHMX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUAX, BKIIOYAs MEXAHUKY, MOJEKYJSIPHYIO (U3UKY, SJIEKTPOJIUHAMHUKY,
KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

(opMHpOBaHHME YMEHHI MPUMEHSATH TEOPETUUYECKUE 3HAHUSA A OOBSICHEHUS
bu3nuecKuxX SBICHUW B TMPUPOJAE U JJs TPUHATUS MPAKTHUYECKUX PEHICHUM
B IIOBCEJITHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEIICHMs Pa3IMYHbIX 3a7ad C SIBHO 3aJaHHON (u3NYECcKOM
MOJIEJIbIO, 3aa4, OPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3aHne (PU3NUECKON MOJIENH,
aJICKBaTHOM YCJIOBUSIM 3aJ1a4H;

MOHUMaHNEe (PU3NYECKUX OCHOB U MPUHIIUIIOB ACUCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSHUS HA OKPYXKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITEIbBHOTO  IUIAHUPOBAaHUST U MPOBEACHUS
($u3nYeCKUX SKCIEPUMEHTOB, aHaJN3a U UHTEPIpETalud UHPOpPMAIUH, ONpeaeIeHUs
JIOCTOBEPHOCTH MOJYYEHHOIO pe3yJsibTaTa;

CO3/IaHME YCJIOBHM JUISI PpPa3BUTHUS YMEHUM NPOEKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢@u3uku (0a30BbIii ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
obpasoBanus orBoautcsi 136 wacor: B 10 kimacce — 68 uacoB (2 yaca B Hemenio),
B 11 xnacce — 68 yacos (2 yaca B HEJIEIIO).

[Ipensaraemelil B mporpamme 1o pu3uke nepeyeHb J1a00paTOPHbBIX U MPAKTUYECKUX
paloT sABISETCS PEKOMEHI0BAaHHBIM, YUUTEIb I€TaeT BEIOOP MpOBeAeHUs 1a00paTOPHBIX
paboT ¥ OMBITOB C YYETOM UHAUBUIYATBLHBIX OCOOCHHOCTEH 00yUaronIuXcsl.

JIroOast pabovasi mporpaMmMa JOJDKHA MOJHOCTBIO BKIIIOYATH B CE0sl COJIEpIKaHME
JTAHHOM MPOTpaMMBbI IO (PHU3UKeE.

B oTaenbHbIX ciyyasx Kypc pu3nKu 6a30BOro ypoBHSI MOXKET U3y4yaThes B 00bEMe 204
yaca 3a nBa roga obydenus (3 u B Hememo B 10 m 11 kmaccax). B arom ciyuae
yBeIMuuBaeTcsi He MeHee ueM 110 20 4 pe3epBHOE BpeMsi, KOTOPOE UCTIONIb3YeTCs yUUTEIEM
JUISL U3yYEHUsI BOIMPOCOB, TECHO CBSA3aHHBIX C BBIOpAHHBIM MpoduiaeM OOyYeHHs, U
yBEJIMYUBAETCS yueOHasi Harpy3Ka, OTBOAMMAs Ha U3yUYE€HHE MEXaHUKHU, MOJICKYJISIPHOMN
GU3MKKM M SIEKTPOJMHAMMKHM, 32 CUET pacIIMpeHHs Yucia JabopaTOpHBIX padoT
HCCIIEIOBATENILCKOTO XapaKTepa U YPOKOB PEIICHHUSI KAUECTBEHHBIX U PACUETHBIX 3a/1a4.
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COAEPXKXAHUE OBYUEHUSA

10 KJIACC
Pa3znen 1. ®u3uka 1 MeTOABI HAYYHOI'O MIO3HAHMUS

®usuka — Hayka O npupoje. HaydHble METOIBI MO3HAHUS OKPYKAIOWIET0 MUPA.
Pounb skcniepyuMenTa 1 TEOpUM B MIPOLIECCE TO3HAHUS IPUPO/Ibl. DKCIIEPUMEHT B (PU3HKE.

MopaenupoBanue (QU3NYECKUX SBIEHUN U TmpolueccoB. HaydHble TruUmoTessl.
®dusnveckre 3aKOHBI U TEOPUHU. |'paHHIBI MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHS.

Ponb u mMecto ¢puzuku B GOpMHUpPOBaAHHM COBPEMEHHOW HAay4YHON KapTHHBI MHUpa,
B IIPAKTUYECKON IEATEIBHOCTH JIFOAEH.
Jlemoncmpayuu

Amnanorosble U HU(GPOBBIE U3MEPUTENBbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUYUKH.

Pa3nen 2. Mexanunka
Tema 1. Kunemamuka

Mexanndeckoe aBrkeHrne. OTHOCUTEIBHOCTh MEXaHUYECKOT0 ABMKEeHH. CucteMa
orcuéra. Tpaekropusi.

[Tepememnienue, CKOPOCTh (CPEeAHsIsE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MAaTEPUAJIbHOM TOYKH, HMX TMPOEKIMH HA OCH CHUCTEMBI KoopauHar. CloxxeHue
IIEPEMELIECHHUM U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE TpsMOJIMHEWHOe nBkeHue. [ 'paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, yTH U MEPEMEIICHNUS MAaTEpPUATbHON
TOYKH OT BPEMEHHU.

CBobosHOE TazieHue. Y CKOpeHHe CBOOOTHOTO TTaICHHS.

KpuBonunennoe nBukeHue. [IBUKeHHME MaTEpHaIbHOM TOYKH IO OKPYXKHOCTH
C MOCTOSTHHOM 10 MOJYJIKO CKOPOCTBIO. YTIIOBAsk CKOPOCTb, JINHEHHAS CKOPOCTh. [lepuon
u yactorta oOparmieHus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuueckne yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: CIIUAOMETP, ABUKECHUE
CHApSJIOB, LICTTHBIE U PEMEHHBIE TIEPEAYN.

Jlemoncmpayuu

Mogenb cuCTEMBbl OTCU€TA, WIUIFOCTPALMS KUHEMATUYECKUX XapaKTEPUCTUK
JIBUKEHHUS.

[IpeoOpazoBanue ABUKEHUHN C UCTIOIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MIPOCTPAHCTBE.

HaOnronenne paBwkeHHs Teja, OpOIIEHHOTO TOJA YIJOM K TOPHU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHust CBOOOTHOTO TafCHUSI.

Hanpagnenue ckopocTu npu JIBUAKEHUH IO OKPY>KHOCTH.
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Yuenuueckuii axcnepumenm, nabopamopmsie pabomsi

N3ydyenne HEPaAaBHOMEPHOIO [JBMXKEHHUS C LENBIO OIPEACIECHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBanne  COOTHOLIEHWS  MEXIYy  IYTAMHM, NPOWICHHBIMH  TEJIOM
3a [0CJIEI0BATEIIbHBIE PABHBIE IIPOMEXKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUKECHUU
C HaYaJIbHOW CKOPOCTHIO, PABHOU HYIJIIO.

N3ydyeHne nBWKEHUS MIAPUKA B BSI3KOM IKUIKOCTH.

N3yuenue nBM>KeHMs TeIa, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipuauun otHocutensHOcTH [Nanmuies. [lepsbiii 3akoH Herotona. MHepuunansHbie
CUCTEMBI OTCYETA.

Macca tenma. Cuna. Ilpunuun cynepno3unmu cwi. Bropoit 3akoH HproToHa
JUI MaTEpUAIIbHON TOUKHU. Tpetuit 3akoH HbIOTOHA [ MaTepUaIbHBIX TOYEK.

3akoH BcemupHOro TsroreHud. Cuia tspkectu. [lepBas kocMuyeckas CKOPOCTb.

Cuia ynipyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Bunsl Tpenusi (mokos, ckoibkeHwus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHusl CKOJIbKEHUs U cuiia TpeHus nokos. Koadduunent tpenus. Cuna
COIIPOTHUBIICHUS NPU ABUKECHUHU TeJA B KUJIKOCTHU WUJIN rase.

[TocTynarensHOE 1 BpanaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpamieHus. [lnedo cunbl. YcimoBusi paBHOBECHS
TBEPJOIO Tea.

TexHuueckne yCTpOMCTBa U NPAKTUYECKOE TPUMEHEHHUE: TTOAIINUITHUKH, JBUKEHUE
VCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEpLMU.

CpaBHeHne Macc B3aMMOJEHCTBYIOIIUX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxeHnue cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT JiehopMarium.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TTAICHUM.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUSI.

VYcnoBust paBHOBECHS TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmsie pabomsi

Nzyuenue aBmxeHHs OpycKa M0 HAKIOHHOW TIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHUJI  YIPYTOCTH, BO3HUKAIOIIMX B NPYKHUHE U
pe3nHOBOM 00pasiie, OT uX AehopMaIivH.

HccnenoBanue ycmoBuil paBHOBECUS TBEPIOTO TENA, UMEIOIIETO OCh BPAILICHHUS.
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Tema 3. 3axkonwvl coxpanenus 6 Mmexanuke

NMiynbc MaTepHabHOM TOYKH (Te€da), CUCTEMbl MaTEpUANIbHBIX TOYeK. Mmmyibe
CWIbl M M3MEHEHHWE HMITyJbCa TeJa. 3aKOH COXPaHEHUs HMIlyJlbca. PeakTuBHOE
JBH>KCHUE.

Pabota cuibl. MOIHOCTB CUITBIL.

Kunernyeckass osHeprus MaTepualpHOM TOukH. Teopema 00 W3MEHEHUU
KUHETUYECKOU SHEPTUU.

[lorenuuanbHas aHeprus. [loTeHManbHas SHEPrUs ynpyro aepopMHUpOBaHHON
npyxuHsbl. [loTeHUnanpHas SHepTys Teja BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHmanbHbIe U HETOTEHIUAIbHBIE CUJIbl. CBSI3b paO0OTHI HEMOTEHIIMATBHBIX CHJT
C UI3MEHECHUEM MEXAHUYECKON SHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHCHUSI MEXAaHUYECKOMN
DHEPI'UH.

Yipyrue 1 HeyIpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: BOIOMET, KOIIED,
IIPYKUHHBIN NIUCTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpPaHEHHUsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[Tepexo MOTEHIIUATEHOM YHEPTUN B KHHETUYECKYIO M 0OPaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuyenue abCOMOTHO HEYNPYTOro yAapa ¢ MOMOILBIO IBYX OJJMHAKOBBIX HUTSHBIX
MAasITHUKOB.

HccnenoBanue cBs3u pabOThl CUIIbI C U3MEHEHHEM MEXaHWYECKOW 3HEpPTruu Teja
Ha [IPUMEpE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MouiekyJsipHasi pu3nka 4 TEPMOIUHAMUKA
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM M MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. [duddys3us. Xapakrep ABMKEHUS U
B3aWMOJICVICTBHS YAaCTHUI BelleCcTBA. MOAENN CTPOCHUS Ta30B, KUJIKOCTEN U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX MojieNieil. Macca u pa3Mepbl MOJIEKY L.
KommuectBo Bemectna. [ToctositHHas ABoraapo.

TeruioBoe paBHOBecue. Temmeparypa u e€ wusMmepenue. lllkama temmeparyp
[enbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKOM
TEOPUH UACATBHOTO Tra3a. AOCOMIOTHAS TeMIlepaTypa Kak Mepa CpelHel KHHETUYECKON
SHEPrUU TEIUIOBOTO ABM>KEeHUs 4dactull raza. lllkama temmneparyp KenbBuna. ['azoBbie
3akOHbl. YpaBHeHHe MenaeneeBa—Knaneiipona. 3akon J[lanbToHa. M3ompornecchl
B MJI€aJIbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npencrabieHue
U30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpOHCTBA U MPAKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapOMETp.
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Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIeCTBa, (hoTorpaduu MOIEKy
OpPraHUYECKUX COCIUHEHUH.

OmnpiTel 110 UG GY3UN )KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKCHUSI.

Mopens onbita ITepHa.

OnbITHI, T0KA3BIBAIOLIME CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMO/ICHCTBHS.

Mopaeinb, WILTIOCTpUpYOLIas IPUPOAY IaBJICHHS ra3a Ha CTEHKH COCY/Ia.

OnbITHI, WJUTFOCTPUPYIOIINE YPAaBHEHHE COCTOSTHUS UJI€AJIbHOTO T'a3a, U30IPOLECCHI.
Yuenuueckuii skcnepumenm, nabopamopmvie pabomsi

Omnpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHATe HAa OCHOBE U3MEpPEHUI 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3lyXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXTY ITapaMeTpaMu COCTOSIHUS Pa3peKEHHOr0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamMuueckass cucTeMa. BHYTpPEHHsAsI DJHEPrus TEPMOJIWHAMUYECKOU
CUCTEMBI M crocoObl €€ u3MeHeHus. KomnuecTBo Temnotel U pabota. BHyTpeHHssS
DHEPrUs OJHOATOMHOI'O WACAIBHOIO rasa. Buipl Termsonepenadn: TEIIONPOBOIHOCTD,
KOHBEKLMS, W3JydeHHE. YJelbHAas TEIUIOEMKOCTh BellecTBa. KoJMYeCcTBO TEIUIOTHI
IIPU TeIUIoneperaye.

[TonsiTue 06 agnadbataoM npouecce. IlepBrlii 3aKkoH TepMoarHaMUKU. [Ipumenenue
IEPBOr0 3aKOHAa TEPMOJMHAMUKU K H3ompoleccaM. ['paduueckas HHTEpHpeTarus
paboThI Ta3a.

Bropoii 3akon TepmoarHamuku. HeoOpaTuMOCTh MPOIIECCOB B IPUPO/IE.

TeroBble MammHbl. [IpuHIMOBL 1eldcTBUS TemioBbIXx MamuH. [IpeoOpa3zoBanus
HHEpPruu B TEIUIOBbIX MamnHax. KoadduumeHT none3noro aeiicTByst TEMI0BOM MallMHBbI.
[Mukn KapHo u ero ko3d@dHIIMEHT MOJIE3HOTO JICUCTBHA. DKOJIOTHYECKHE IMPOOIEMBI
TEIJIO3HEPrETUKU.

TexHHuuecKue yCTpOWCTBa U MPAKTUYECKOE NPUMEHEHHE: JIBUTaTEIb BHYTPEHHETO
cropaHusi, ObITOBOM XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH 3HEpruu Tena MpU COBEPUIEHUH PaOOThI: BBUIET MPOOKH
u3 OYTBUIKM TIOJT IEMCTBUEM C)KATOTO BO3yXa, HarpeBaHue d(pupa B JIATYHHOU TpyOKe
yTEM TPEHHUs (BUIECOAEMOHCTPALINSA).

M3mMeHeHne BHYTpPEHHEN 3HEpruM (Temreparypbl) Tella MpU TEeIUloNepeaaye.

OmnpIT 0 a1Ma0aTHOMY PACIIMPEHHIO BO3AyXa (OMBIT C BO3AYUIHBIM OTHUBOM).

Monenu mapoBoii TypOWHBI, ABUTaTelIsl BHYTPEHHETO CrOpaHus, PEaKTUBHOTO
JBUTATEJIS.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3mepenune yaenbHON TeIIOEMKOCTH.

10
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Tema 3. Azpezcamnuie cocmoanus eewjecmea. Dazosvie nepexoont

[TapooOpa3oBanne u koHmeHcamws. Mcmapenwe u kurenwe. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3Ayxa. HaceimeHHnblii map. VYaenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPBI KUIIEHUS OT JABJICHU.

Tépnoe Ttenmo. Kpucrammmueckue u amopduble Tena. AHHU30TPONHUS CBOWCTB
kpuctamwioB. JKumkme kpuctawiel. CoBpeMeHHBIE MaTepuanbl. [lmaBieHue u
KpUCTayuA3aIys. Y AelbHas TerioTa miasieHus. CyOmumarus.

VYpaBHeHUe TETUIOBOTO OaaHca.

TexHuueckrue yCcTpoicTBa U MPAKTHIECKOE IPUMEHEHHE: TUTPOMETP U TICUXPOMETD,
KaJIODUMETP, TEXHOJOTUH TIOJIYYCHHS COBPEMECHHBIX MAaTEPHAIIOB, B TOM YHCIIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MApPOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHus U MIIaBJICHNS KPUCTAJUTMYECKOTO BEIIECTBA.

JleMOoHCTpalus KpUCTaJIoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

H3mepenre OTHOCUTETHLHOM BIAKHOCTH BO3AyXa.

Pa3znen 4. DnekTpoAMHAMHUKA
Tema 1. dnekmpocmamuka

DJIeKTpU3alus TeA. DJIEKTPUUYECKUU 3apsi. J(Ba BHAa 3JIEKTPUUECKUX 3apsAOB.
[IpoBOAHUKH, NUAIEKTPUKUA U MOJYNPOBOJHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsna.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. ToudeuHbll SJIEKTpUUYECKUN 3apsil.
DnekTpuueckoe nojie. Hanpssk€HHOCTH 3nekTprudeckoro nosst. [IpuHnun cyneprno3unuu
ANEKTpUUYECKUX mojied. JInHnu HanpssKEHHOCTH AJIEKTPUUYECKOTO TOJIS.

PabGoTta cunm anexkTpocratmdeckoro motis. [lorenmuman. Pa3sHOCTh MOTEHIMANIOB.
[IpoBOAHUKM ¥ JUPJEKTPUKKA B DJIEKTPOCTATHYECKOM TMoje. JludnekTpudeckas
MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcatop. OIEeKTpOEMKOCTh IUIOCKOTO KOHIEHCATOpa.
DHeprus 3apsHKEHHOTO KOHJIEHCATOPa.

TexHuyeckne yCTPOHCTBA U  MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIL,
ANEKTPOMETP,  DJIEKTPOCTaTHYECKasl  3aluTa, 3a3eMJIEHHE  JJIEKTPONpPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIBHBIN aIapar, CTPYUHbINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO M IIPUHIUI AEUCTBUS JIIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B 3JIEKTPOCTATHUECKOM TIOJIE.

DnekTpocTaTHyecKas 3aluTa.

11
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JINBIIEKTPUKH B 3JIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTB NIEKTPOEMKOCTH INIOCKOTO KOHAECHCATOpa OT ILIOIIAIH IIJIaCTHH,
PACCTOSIHUS MEXITY HUMH U JUAIEKTPUYECKOU MPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOTO0 KOHJIEHCATOopa.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenune 31eKTpOEMKOCTH KOHIAEHCATOPa.

Tema 2. Ilocmoannstii 31exkmpuyeckuiit mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUAN TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. MICTOUHUKH
toka. Cuna Toka. [[ocTOsAHHBIN TOK.

Hanpsixenune. 3akon OMa 711 y9acTKa LETH.

ONEKTpUYECKOE  CONPOTUBIIEHUE.  YJENBHOE  CONPOTHUBIICHHE  BELIECTBA.
[TocnenoBaTenpHOE, MAPAIIIETBLHOE, CMENIAHHOE COEIUHEHHUE MPOBOJHUKOB.

Pabota anexTpudeckoro Toka. 3akoH [[xoyns—Jlenia. MOIHOCTh 3JIEKTPUYECKOTO
TOKA.

DJIEKTPOJIBIKYIAsi CUJIa U BHYTPEHHEE CONPOTUBICHUE MCTOYHUKA TOKA. 3aKOH
OmMa 17151 ToJTHOM (3aMKHYTOM ) AieKkTpuueckoil nenu. KopoTkoe 3aMbikaHue.

DIIEKTPOHHAS MMPOBOJIUMOCTD TBEPABIX METATIOB. 3aBUCUMOCTh COMTPOTUBIICHUSA
METAJJIOB OT TemnepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[TomympoBonuuku. CoOCTBEHHAsI U TPUMECHAS! TPOBOIUMOCTD TTOJIYITPOBOTHUKOB.
CoiictBa p—n-nepexoxa. [1oaynpoBoAHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHN TOK B PACTBOPAX M PaCIUIaBaX IEKTPOIUTOB. DIEKTPOIUTHIECKAS
JIACCOIMALINS. DIEKTPOIIN3.

DJNeKTpU4ecKuil TOK B Tra3zax. CaMOCTOSATENbHBIA U HECAMOCTOSITEIbHBIA pa3psil.
Monnus. [Ina3zma.

TexHuyeckue yCTpoHUCTBa M MPAKTUYECKOE MPUMEHEHUE: aMIIePMETP, BOJIBTMETD,
peocTaT, UCTOYHHKHU TOKA, 3JIEKTPOHATrpeBaTENbHbIE MPUOOPHI, JIEKTPOOCBETUTEIILHBIC
npuOOphl, TEPMOMETP  COMPOTHBICHHS, BaKyyMHBI JHON, TEPMHUCTOPHI U
(bhoTOpE3UCTOPHI, MOTYPOBOIHUKOBBIN U0/, TajibBaHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAPSHKEHUSL.

3aBUCHUMOCTb CONPOTUBIICHUS IUTUHAPUYECKUX TPOBOJHUKOB OT JIJTUHBI, ILTOIAIH
MONIEPEYHOT 0 CEYEHUS U MaTepHuaa.

CMmelaHHOE COeIMHEHNE IPOBOAHUKOB.

IIpsamoe  wm3MepeHne  INEKTpOABMKYLIEHM  cuibl. KopoTkoe — 3aMbIkaHue
rajgbBaHUYECKOIO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBJICHUSI.

3aBUCHUMOCTh COMPOTUBIICHUS] METAJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBoi paspsia v MPOBOAUMOCTD BO3AYXaA.

OaHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

12
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Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuyenune cMeaHHOro COeIMHEHUSI PE3UCTOPOB.

N3mepenne SIeKTPOJBIKYIICH CHUIIBI HMCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

Hab6nronenue snexrposnusa.

Me:knpeameTHbie CBA3M

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 kinacce oCylecTBIsSIETCS ¢ y4ETOM
COJIEP>KATENBHBIX MEKIIPEJAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTHHU, XUMHH,
reorpauu ¥ TEXHOJIOTHUU.

Meowcnpeomemnvle nouamusi, CBS3aHHbIE C HW3YYEHHMEM METOJIOB HAY4YHOI'O
MO3HAHMS: SIBJICHHUE, HAYYHBIH (PakT, rumoresa, pu3nueckas BEITUYHHA, 3aKOH, TEOPHS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOICTIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHUEe CUCTEMbl ypaBHEHUM, JHUHEHHas (yHKUMs, mapaboia,
runepoosa, X rpauKu U CBOMCTBA, TPUTOHOMETPUUECKHE (DYHKIIUU: CUHYC, KOCHHYC,
TAQHT€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHUECKOE TOXIAECTBO, BEKTOPHI M HX
MPOEKIMU HA OCU KOOPJAHUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexaHuuyeckoe JBWXKEHHE B JKUMBOM mnpupoae, auddysus, ocmoc,
TEIUIOOOMEH KHUBBIX OpPraHU3MOB (BHIbI TEIUIONEPEAAUd, TEIUIOBOE PAaBHOBECHE),
AIIEKTPUYECKHE SIBICHUS B KUBOU MPHUPOJIC.

Xumusi: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOECHUE ATOMOB M MOJIEKYJ, MOJb
BEIIECTBa, MOJISIpHAsi Macca, TEIJIOBbIE CBOMCTBa TBEPIBIX TeJl, KMJIKOCTEH M Trasos,
AIIEKTPUYECKUE CBOMCTBA METAIUIOB, JIEKTPOJUTHYECKAS TUCCOLIMALINS, TaJbBAHUKA.

I'eocpaghus: BIa)XHOCTh BO3LyXa, BETPBL, 0APOMETP, TEPMOMETD.

Texnonozus: npeodpazoBaHUE ABMKEHUN C MCIOJB30BAaHUEM MEXAHHU3MOB, YUET
TPeHHUsS] B TEXHUKE, MOAIIUIHUKN, HWCIOJIb30BaHNE 3aKOHA COXPAHEHHS WMITYJIbca
B TEXHUKE (pakeTa, BOJAOMET U JApPYyrue), JBUTraTesb BHYTPEHHETO CropaHHs, MapoBas
TypOMHa, OBITOBON XOJIOAWIFHUK, KOHAUIIMOHED, TEXHOJIOTUH MOTYISHUS COBPEMEHHBIX
MaTepuasoB, B TOM YHCIIe HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH, 3JEKTPOCTaTHUECKas
3alUTa,  3a3eMJICHHE  DJJEKTPONpHOOpOB,  KCEPOKC,  CTPYWHBI  MpHUHTED,
AIIEKTPOHATPEBATENbHBIC TPUOOPHI, TEKTPOOCBETUTEIHHBIC IPUOOPHI, TATbBAHUKA.

11 KJIACC
Pa3znen 4. DnekTpoauHAMUKA
Tema 3. Maznummnoe none. IneKMpOMAZHUMHAA UHOYKUUS

IlocTtosinHble MaruuThl. B3ammopaencTBHE NOCTOSHHBIX MAarHuToB. MarumTHOE
noje. BekTop MarHMTHOW WHAYKUMU. [IpUHIMIT Cyneprno3uiMi MAarHUTHBIX TOJICH.
JIvHuM MarHuTHOW MHAYKIMK. KapTrHa JIMHUI MarHUTHOW MHYKIIUH TTOJISI TOCTOSIHHBIX
Mar"HuToB.

MarauTtHoe nojie NpoBOJAHUKA C TOKOM. KapThHa JIMHUN MHIYKIIMA MAarHUTHOTO
OJIs1 JUTMHHOTO MPSIMOTO MPOBOIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO IMTPOBOIHUKA, KATYIIKH
¢ TokoM. OnbIT OpcTtena. BzanmoaeincTBrue NpoBOJHUKOB C TOKOM.
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Cuna Amnepa, €€ MOJIyJib U HallpaBJICHUE.

Cuina Jlopenua, €€ MOIyJnb M HalpaBlIeHHE. J[BUKEHHE 3apsSKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHUTHOM 1oJje. Pabora cuibl Jlopenna.

SIBneHHE DIEKTPOMArHUTHOW MHAYKIMHU. [I0TOK BEKTOpa MarHMTHOM HHIYKLIHH.
DNEeKTPOJBIKYIIASA CUJIa MHIYKIUH. 3aKOH 3JIEKTpOMarHuTHOM nHaykuuu dapasnes.

BuxpeBoe »snektpuueckoe mosie.  DNEKTPOABMXKYIIAS  CWiIa  UHAYKIUU
B IPOBOJIHUKE, IBMKYIIEMCS IMOCTYNATEIbHO B OJTHOPOJHOM MarHuTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTB.  SIBIEHME  CAaMOMHAYKUMH.  OJJEKTPOABHKYLIas  CHJIA
CaMOWHIYKIIHH.

DHEPrusi MArHUTHOTO MOJIA KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHHYeCcKre yCTpPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: MOCTOSIHHBIC MAarHUTHI,
AJEKTPOMArHUTHI,  JJNEKTPOJIBUTATENb,  YCKOPUTEIM  JJIEMEHTApHBIX  YaCTHII,
WHYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO IMyYKa MATHUTHBIM TTOJIEM.

JIvHMM UHAYKIIMA MAarHUTHOTO TOJIA.

B3aumopericTBre 1ByX IMTPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHia Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHUE PNIEKTPOMArHUTHOW MHIYKIWH.

[TpaBuno Jlenna.

3aBUCUMOCTb JJIEKTPOJBUAKYIIEH CHJIBI WHIYKIAH OT CKOPOCTH H3MEHEHHUS
MarHUTHOIO MOTOKA.

SIBneHne caMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydenne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

UccnenoBanue nelcTBYS MOCTOSSHHOTO MarHUTa HAa PaMKy C TOKOM.

UccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

Pasznen 5. Kore6anusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHvle KOA€0AHUA

Konebarenbhas cucrema. CBOOOIHBIC MeXaHWYECKHE KoJjieOaHus. ["apMoHnUecKre
kosjebanus. [lepuon, yactora, ammnTyaa u ¢asza koiedanuil. [IpyXuHHBII MasgTHHK.
Marematuueckuii MasTHUK. YpaBHEHHWE rapMOHUYEcKHX koneOanmii. [IpeBpaienue
HHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbublit kKoHTYp. CBOOOHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B UI€aTbHOM
K0JIE0ATEIbHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHMYECKHMMH U 3JIEKTPOMAarHUTHBIMU
koneOanusimu. @dopmyna TomcoHa. 3aKkoH COXpaHEHHUS JHEPruu B HUACAITBHOM
K0JIe06aTeTbHOM KOHTYPE.
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[IpencraBienrie o 3aTyXarolUX KojeOaHUAX. BBIHYXIEHHbIE MEXaHHYECKHE
Kojiebanus. Pezonanc. BeiHyXIeHHbIE 2JIEKTPOMArHUTHbIE KOJIeOaHMUs.

IlepemenHsblil Tok. CHHYCOMIANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOIO
TOKa. AMITUTYTHOE U IEUCTBYIOIIEE 3HAUCHHE CUJIbI TOKA U HAIIPSHKEHUS.

Tpancpopmarop. I[IpomsBoacTBO, Tepemadya W MOTPEOJICHHWE DIICKTPHUCCKOU
DHEPruM. OKOJIOTMYECKHE PUCKUM IIPpU IPOU3BOJCTBE 3eKTpod3Hepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B IOBCEAHEBHOM KU3HMU.

TexHuyeckue ycTporucTBa M NPAKTHYECKOE IPUMEHEHHE: IEKTPUUECKUM 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, IMHUU AJEKTpoIepeaay.
Jlemoncmpayuu

Uccnenoanne mapamMeTpoB KojeOaTeIbHONW CUCTEMBbI (NMPYKUHHBIA WU
MaTE€MaTUYECKU MASITHUK).

Habnronenue 3aryxaromumx KojieOaHui.

HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJICOaAHUH.

Habmronenue pezonanca.

CB0OOHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHHUS.

OcmwinorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa M HalpsDKEHHUS OT BPEMEHH)
JUTSL JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu  mocieqoBaTENbHOM  COECAMHEHUM  PE3UCTOpaA,  KaTYLIKU
VWHIYKTUBHOCTH U KOHJEHCATOpa.

Mopeinb TMHUM 3JEKTPOIIepESadH.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanue 3aBUCMMOCTH NIEPUOAA MAJIBIX KOJIEOAHUH Ipy3a HA HUTH OT JIJTUHbI
HUTHU U Macchl Ipy3a.

HccnegoBanue NepeMEeHHOT0 TOKA B LIENU U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmMpoMazZHunHble 60JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. llepuwon. CkopocTb
pacrpocTpaHeHus U JyiuHa BoJiHbL. [lonepeunsie v mpo10bHbIe BOJIHBL. HTepdepeH s
U AU pakiys MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBUS M3ITYyUYECHUS! DSJIEKTPOMATHUTHBIX BOJIH.
B3aumnasi opuentanus BektopoB E, B, V B anektpomarnutHoil BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpa)X€HUE, MpEJIOMJICHUE, ToJsapu3alus, Audpakius,
uHtepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[lkama SJEKTPOMAarHUTHBIX BOJIH. [IpuMeHEHuME SIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHMnBEI paguoCBA3U U TeleBUAeHU. Pagunonokanus.

DIEeKTPOMArHUTHOE 3arpsiI3HEHNUE OKPYKAIOILEN CPEIbI.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE. MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPA3BYKOBAs [IMArHOCTMKA B TEXHUKE W MEIULMHE, pajap,
panuonpuéMHHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBU-nieys.
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Jlemoncmpayuu

OOpa3oBaHue U pacpoCTpaHEHHE MONEPEUHBIX U MPOJI0JIBHBIX BOJIH.

KoneOmtomieecst T€10 Kak HICTOYHUK 3BYKa.

Habmonenue otpaskeHus U IpeJoMIICHUS MEXaHUYECKUX BOJIH.

Habutonienue nureppepeHunu u qudppakiiua MEXaHUYECKUX BOJIH.

3BYKOBOM pe30HAaHC.

HaGutoieHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYI0M M 4acTOTOU
KoJIe0aHMil.

HccnenoBanue CBOMCTB 3J€KTPOMAarHUTHBIX BOJH: OTPaXEHUE, MPEIIOMIICHUE,
noJisipu3anus, IMPppakuus, MHTeppepeHIus.

Tema 3. Onmuka

I'eomerpuyeckas ontuka. IIpsMosinHEHOE paclpOCTPaHEHHUE CBETA B OJTHOPOHOM
cpene. Jlyd cBera. ToueuHbI UICTOYHHK CBETA.

OtpaxkeHre cBeTa. 3aKOHbl OTpakeHHs cBera. IlocTpoeHue wu300paxeHU
B IJTOCKOM 3€pKaJIe.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMIICHHS CBeTa. AOCOJIIOTHBIN TOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi  yroa MOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcust ceeta. CinoxHbIi cocTaB 6enoro ceta. L[Ber.

Cobuparone u pacceuBaronye JUH3bl. ToHKas nuH3a. POKYCHOE pacCTOSHUE U
ONnTHYECKas Cuila TOHKOW JMH3bL. [locTpoeHue wu300pakeHHil B cOOMparOIUX U
pacceuBaromyx JruH3ax. PopMyria TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenenbl TPpUMEHUMOCTH TEOMETPUUECKOUM ONITHUKH.

BonnoBas onrtuka. Mutepdepenius cBera. KorepeHTHbIE UCTOUYHHMKHU. Y CIOBUS
HAOJII0JICHUS] MAaKCUMyMOB M MUHHUMYMOB B HUHTEP(PEPEHIIMOHHON KapTUHE OT JABYX
cUH(pa3HBIX KOT€PEHTHBIX NCTOYHUKOB.

Hudpakuus ceta. Judpakimonnas pemérka. YcnoBue HaOJIOJACHHS TIABHBIX
MaKCUMYMOB TIPH MMaJICHUA MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuyeckue ycTpoicTBa U MPAaKTHUECKOE MPUMEHEHHE: OUKH, JTyTa, oToanmapar,
MPOEKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKON, BOJOKOHHAS ONTUKA, AUPPAKIUOHHAS
pelIETKa, MOJIAPOUL.

Jlemoncmpayuu

[IpsMonMHEHOE  paclIpoOCTpaHEHHE, OTPAKEHUE W  MPEJOMIICHHE CBETA.
OnTuyeckue npuOopsI.

[TonHoe BHyTpeHHEE OTpaxkeHue. Moaenb CBETOBOAA.

HccnenoBanue cBONCTB M300paykeHUH B JIMH3AX.

Mopenn MUKpOCKoma, TEJIECKOIA.

Ha6nronenue narepdepeHimm crera.

Ha6nronenue nudpakimm crera.

Ha6nronenue nucniepcuu cBeTa.
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[Tonmy4yeHue ciekTpa ¢ MOMOIIBIO PU3MBI.
[Tomyuenue criekTpa ¢ MOMOIIbIO TU(PPAKIMOHHON PEIIETKH.
Habutoienue nossipuszanuu cBera.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomut
N3mepenue nokasaresns NpeJoMIICHUs CTEKIIA.
HccnenoBanue cBONCTB M300paXKEHUI B JIMH3aX.
HaGnronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cIeMAJIBLHOI TEOPUH OTHOCUTEIbHOCTH

I'paaniel IPUMEHMMOCTH KJIACCHYECKOM MexaHuku. llocTymarel cnenuanbHOU
TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH CBETA B BAaKyYyME,
MIPUHIUIT OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHUM U COKpAIICHUE
JUTUHBI.

OHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHULIBI.

CBs13b Macchl ¢ 3HEPIUEN U UIMITYJIbCOM PENSITUBUCTCKON YaCTULIBI. DHEPTUS IOKOS.

Pasznen 7. KBantoBasi pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU

®otonbl. Popmyna [lnanka cBs3u 3HEpruu QPOTOHA C €ro YacTOTOM. DHEpPrus u
UMITYJIbC (POTOHA.

OtkpeiTiie u uccinenoBanue (ororddexra. Onbitet A.I'. CronmeroBa. 3aKOHBI
doToapdexra. VYpaBuenue OiHmTerHa i  Qororddexra. «KpacHas rpaHHLa»
dboToaddexra.

JlaBnenue cBera. OnbiTel I1.H. JIcGenena.

XHUMHYECKOEe IeHCTBUE CBETA.

TexHuueckue yCTpOMCTBA MW NPAKTUYECKOE NpUMEHEHUE: (HOTODIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapesi, CBETOINO/I.

Jlemoncmpayuu

®oT1or(d(hexT Ha yCTaHOBKE € IIMHKOBOM MJIACTUHOM.

Uccnenosanue 3akoHOB BHelHEro Gpotorddekra.

Ceeroauon.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccesHUIO 0-4acTHIIL.
[Tnanerapuas monens aroma. [loctynarel bopa. M3nydenue u nornounieHue GOTOHOB NpU
IepPEXO/IE ATOMA C OJHOTO YPOBHS SHEPTUH Ha Apyron. Bunel ciektpoB. CieKTp ypOBHEN
DHEPIUM aTomMa BOAOPOAA.

BonnoBbeie cBoiictBa yactuil. Bosnbl ne bpoina. KopnyckyiispHo-BOTHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyUYECHHE.

TexHuyeckne ycTponcTBa M MPAKTUYECKOE MPUMEHEHUE: CHEKTPAJbHbIA AHAIN3
(CeKTpOCKOI), 1a3ep, KBAHTOBBII KOMITBIOTED.
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Jlemoncmpayuu
Monens onsita Pesepdopna.
Onpenenenue JIMHBI BOJIHBI Jla3epa.
Habmronenue nuHeMYaThIX CIIEKTPOB U3ITyICHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol
Habmronenue nuHe4aToro cnekTpa.

Tema 3. Amomnoe s0po

OKCIEpUMEHTBI,  JIOKA3bIBAIOIIUE  CJOKHOCTh CTpOCHHsS siapa. OTKpbITHE
paanoakTuBHOCTH. OmnbITel Pesepdopaa mo ompeneneHrio cocTtaBa pagdOaKTUBHOIO
u3nydenus. CBoicTBa anb(a-, OeTa-, ramma-u3nydeHus. BivsHue paguoakTHBHOCTH Ha
YKUBBIE OPTraHU3MBI.

OtkpeiTHE TpoTOHAa W HeWTpoHa. HykionHas wmognens sapa [elizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tonsl.

Anb(a-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIA OeTa-pacnaj. ['aMMa-u3iydeHue.
3aKOH paIMOAKTUBHOIO pacnaja.

DOHeprus cBA3M HYKJIOHOB B sifipe. SaepHble cuibl. JlegekT Macchl sapa.

Anepnsie peakuun. [lenenue u cuHTE3 AIEP.

SAnepubrit peakrop. Tepmosinepublit cuntes. [Ipo6iieMbl W EPCIEKTUBHI SIACPHOM
HHEPreTUKU. DKOJIOTHYECKUE ACIIEKTHI IAEPHON SHEPIrEeTUKH.

DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

Meroabsl  HAOMIOAEHWS M PETUCTPALMM  DJEMEHTAapHBIX  YaCTHII.

dyH1aMeHTaNIbHbIE B3aUMOJICHCTBUA. EAMHCTBO (hr3nveckoil KapTHHBI MUpA.

TexHHYecKue YCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: J03UMETp, Kamepa
Buinbcona, simepHbIii peakTop, aToMHasi bomoa.
Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

UccnenoBanue TpekoB 4acTUIL (TI0 TOTOBBIM (oTorpadusim).

Pa3nen 8. JieMeHTHI ACTPOHOMUU U ACTPOPU3UKHU

DTarnbl pa3BUTHUS acTpoHOMUH. [IpUKIaTHOE U MUPOBO33PEHUYECKOE 3HAUCHHUE
aCTPOHOMMUH.

Bup 38€31H0T0 Heba. Co3Be3aus, spKue 3BE3/bI, TIJIAHETHI, UX BUAUMOE IBUKEHUE.

CoaHeuHas cucTema.

Counnne. CosiHeuHas akTUBHOCTh. MlcTounnk sHeprun CosiHIA 1 3BE3/1. 3BE3IBI, UX
OCHOBHBIEC XapaKTEPUCTUKH. JluarpaMma «CreKTpaJbHbIM KJIAaCC — CBETUMOCTbY. 3BE3/IbI
IJIABHOM MOCJIEIOBATSIBHOCTH. 3aBUCHMOCTD «MAacca — CBETUMOCTbY JJIsI 3BE3] ITTaBHOM
nocjea0BaTebHOCTU. BHyTpeHHee ctpoeHue 3BE3N. CoBpeMEHHbIE MPEACTaBICHUS
O MPOUCXOXKJICHUU U 3BotonK CoHIA U 3BE3. DTalbl )KU3HU 3BE3.

Mnineunsiii [1yTs — Hamia ["anaktuka. [Tonoxenue u neuxxenne Coinnia B ['anaktuke.
Tunbl ranakTuk. PaguoranakTuky U KBa3apbl. YEpHbBIE IBIPHI B Sipax raJIakTHK.
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Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa0O06isa. Pazberanuwe rajaakTHK.
Teopus bonbiioro B3peiBa. PEMKTOBOE U31yYEHHE.

Macmrabnas cTtpykTypa Beenennoit. MetaranakTuka.

Hepeménnsie nmpoOaeMbl aCTPOHOMMUH.
Yuenuueckue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM TIJ1a30M  C  HCMOJIB30BAHHEM KOMITBIOTEPHBIX
MIPWIOKEHUHN TSl OTIPEICTICHUS TTOJI0KEHUS HEOSCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/11s1 CEBEpHOT0 MOJYIIAPUS U APKHE 3BE3IBI.

Habmronenus B Teneckon Jlynsl, minaner, Mieunoro I[lyTu.

Oo6o01maromiee NOBTOPEHUE

Ponb ¢u3uku u aCTpOHOMUM B SKOHOMUYECKOM, TEXHOJIOTUYECKOU, COITUATBLHON U
TUYECKON cdepax AesITeTbHOCTH 4YEJIOBEKa, pojib U MECTO (PU3MKU U acCTPOHOMHUU
B COBPEMEHHOM Hay4yHOH KapTHHE MHpa, Pojib (PU3MUECKOH TEOpUU B (OPMUPOBAHUU
NPEACTABICHU O (PU3NYECKON KApTUHE MHpPA, MECTO (PU3NYECKON KAPTUHBI MHUPA
B OOIIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPECTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce ocymiecTBisieTcst ¢ y4éToM
COJIep KaTeNIbHBIX MEXITPEAMETHBIX CBSI3el C KypcaMu MaTeMaTHKU, OUOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTUHU.

Meowxcnpeomemnvie nowsimusi, CBS3aHHBIE C M3YYEHHEM METOAOB HAYYHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIM (akT, runores3a, puanyeckas BEIMUYUHA, 3aKOH, TEOpUS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOACITUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl YPaBHEHHMM, TPUTOHOMETPUUECKUE (PYHKIIMU:
CUHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE€ TPUIOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPbl M HX IMPOEKIHUH Ha OCHU KOOPIMHAT, CIOXKEHHUE BEKTOPOB, IPOU3BOIHBIC
AJIEMEHTAPHBIX (PYHKIIUH, TPU3HAKH MO00USI TPEYTOJILHUKOB, ONpeIeTeHUE TIOMAAN
I0CcKuX (puryp u o0bEMa Te.

buonocus: anexrpudeckue sIBICHUS B )KUBOM MPUPOJE, KOJdeOaTeNbHbIE JBUKEHUS
B JKUBOM MPUPOJE, OINTUYECKUE SBJICHUS B >KUBOM MPUPOAE, ACUCTBUE paAUALIUU
HA )KUBBIE OPTAaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPIBIX TE,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAIIIMYECKON pEeIETKY, CIIEKTPaIbHbIN aHAIN3.

l'eoecpagus: mMarHUTHBIE TIONFOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Py, POTOChEMKA
36MHOU [OBEPXHOCTH, MPEACKAZAHUE 3EMIICTPICCHUN.

Texnonoeus: JHAHUM  DJIEKTPONEpenad, TIEHEpaTop  IEPEMEHHOIO  TOKa,
AJIEKTPOJABUTATEIb, UHAYKIIMOHHAS 1€4b, pajap, paaguoIpUEMHUK, TEJIEBU30p, AHTCHHA,
tenedoH, CBY-neub, NpPOEKUMOHHBIM amnmapar, BOJOKOHHAS OINTHUKA, COJHEYHAs
Oatapes.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHoro mnpenmera «®Dus3nKa» Ha YpPOBHE CpEAHEro OOIIero
oOpazoBaHus (0a30BbIi ypOBEHB) JIOJDKHO OOECHEUYUTh JOCTIKEHHE CJICTYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX U TTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3yibTaThl OCBOCHHS Yy4eOHOro mnpeamera «DuU3MKa» HTOJKHBI
OoTpaxaTh  TOTOBHOCTh M  CIOCOOHOCTh  OOYYaIOIIMXCA  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTpPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpPUEHTAIIN, MO3UTUBHBIX BHYTPEHHUX YOCKIECHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHICKOrO0 OOIIeCcTBa, pacCIIUPEHHUE >KU3HEHHOTO OIbITa U OIbITa
JESATEIbHOCTH B TPOLIECCE PEeANN3alMi OCHOBHBIX HAIPaBJICHUN BOCIHUTATEIBHOU
JESITETLHOCTH, B TOM YHCJIE B YaCTHU:

1) rpa;kIaHCKOTro BOCTIMTAHMA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOW MO3UIIMN O0YYaroIIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUIMCKOTO OOIIECTBA;

MIPUHSTHE TPaJIUIIUOHHBIX 00111eueTIOBEUECKUX T'YMaHUCTUYECKUX "
JIEMOKPAaTUYECKUX LIECHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTH B MHTEpEcax TIPaXIaHCKOIO
oO0IIIeCTBa, y4acTBOBATh B CAMOYIIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3alluu;

YMEHHUE B3aUMOJCHUCTBOBATH C COLIMAIBHBIMU MHCTUTYTAMHU B COOTBETCTBUM C HUX
GyHKIUSIMHE ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJOHTEPCKOM JAEATEIHHOCTH;

2) NATPHOTHYECKOTO BOCTIMTAHUS
c(hOpPMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, ATPUOTU3MA;
LIEHHOCTHOE OTHOIIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCUICKUX YYEHBIX B 00J1aCTH (PU3UKHU U TEXHHUKE;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIllMi0 W TPUHAMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIbHOCTU YYEHOT0;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWIMBOTO OYAyIIEro;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUSI:
ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAsl ICTETUKY HAYYHOTO TBOPYECTBA,
npucyero Gu3n4eckoi Hayke;
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5) Tpy10BOr0 BOCIIUTAHUSI:

WHTEpEC K pasNInyHbIM cepaM mpodecCHOHATBEHON NeATeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM ¢ (DM3UKOH M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp OyIyIIeH
npodeccuu 1 peaaTu30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTH (DHU3HKHU
Ha TPOTSHKEHUN BCCH JKHU3HU;

6) 3K0JI0rH4ecKOro BOCHIUTAHMA:

c(OPMUPOBAHHOCTH IKOJIOTHUECKOH KyIbTYpPhI, 0CO3HAHUE TII00aTBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

TUIAHUPOBAHKE U OCYIIECTBIICHUE ICHCTBUI B OKpY’KAIOIIEH Cpelie Ha OCHOBE
3HAHUS 1IeJIed yCTOMYNBOrO pa3BUTHUS YEIOBEYECTBA;

Pacmmipenue ombITa NesTENTPHOCTH 3KOJOTHYECKOW HAINPaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUH 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT'0 MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

OCO3HaHHUE LIEHHOCTH HAayYHOW JIE€ATEIbHOCTH, TOTOBHOCTh B IIPOLIECCE M3YUCHHUS
GU3MKKM  OCYIIECTBISITH  MPOEKTHYD M HCCJIENOBATEIbCKYIO  JESATEIbHOCTb
VHIUBUYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUS
ba3oBble 1oru4yeckue 1eHCTBUA:

CaMOCTOSTENbHO (GOPMYIHPOBATh M aKTyaJIM3UPOBATh MPOOJIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

OIpCACIIATD HEIN ACATCIIBHOCTH, 3a1aBaTh IIapaMCTPbl U KPUTCPUH UX JOCTHIKCHUA,

BBIABJIATH 3aKOHOMCPHOCTH M IIPOTHBOPCYHSA B PAaCCMATPUBACMBIX (1)I/ISI/I‘ICCKI/IX
ABJICHUAX

pa3pabarpiBaTh IUIAH peHICHUs MNPOOJEeMbl C Y4ETOM aHalIU3a WMEIOIIMXCS
MaTepHAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTHb KOPPCKTUBLI B ACATCIIbBHOCTb, OICHUBATL COOTBCTCTBUC PC3YJILTATOB
oejaiaM, OOCHUBAThL PUCKH HOC.TIG)ICTBI/Iﬁ JACATCIBHOCTH,

KOOPAWHHUPOBATE W BBHIIIOJHATD pa60Ty B YCJIOBHAX PCAJIBHOI'O, BUPTYAJIbHOI'O U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBAaTh KPCATHUBHOC MBIIJICHUC IIPU PCIICHUHN )KU3HCHHBIX HpO6J’I6M.

Bba3oBble ucciaenoBarejabCcKHe JeiCTBUA.

BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIOUYEBBIMU TMOHATUAMH W METOJaMU
buznuecKoil HayKu;

BJIaJICTh HAaBBIKAMHU Y4YEOHO-HCCJIEIOBATEIbCKOM W MPOEKTHOW JEATEIbHOCTH
B obOnactu (pU3uKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TTOUCKY
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METO/IOB PELICHHMS 3a7a4 (PU3UUECKOrO COACPKAHUS, IPUMEHEHHUIO PA3JINYHBIX METO/IOB
NO3HaHMS;

BJAaJE€Th BUJAMH JIEATEIbHOCTH IO IIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALNY, IPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTYyalUsX,
B TOM YHCJIEC TIPU CO3JaHUH YI€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh IPUYMHHO-CJICJICTBEHHBIE CBS3U U aKTyaJIM3UPOBATh 33/1a4y, BbIABUTATh
TUIIOTE3Y €€ pEelIeHNs, HAXOUTh apTyMEHTHI JUJIsl 10Ka3aTeJIbCTBA CBOMX YTBEPKIACHUMH,
3aJ]aBaTh apaMeTpbl U KPUTEPUH PELICHMUS;

AHAJIM3UPOBATh MOJIYYCHHBIE B XOJE PELICHUS 33aud pPe3yJbTaThl, KPUTHUYECKU
OLICHMBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U  (OpMYyJIUpOBaTh COOCTBEHHBIE 3aJauyd B  0Opa30BaTEIbHOU
JESATEIbHOCTH, B TOM YHCIIE IPU U3YYEHUH (PUHKU;

JaBaTh OLICHKY HOBBIM CUTYallUsM, OLIEHUBATh TPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTh 3HaHUA MO (QU3MKE B  NPAKTUYECKYIO  00JIACTh
KU3HEIEATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, TPEJIaraTh OPUTMHAIIBHBIE MOX0/IbI U PELLICHUS;

CTaBUTh NMPOOJIEMBI U 3a/1a4H, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undpopmanmeii:

BJa/IeTh HaBBIKAMH TOJY4YeHHs HHPOpPMAIMH  (PU3NIECKOTO  COACPIKAHUS
U3 MCTOYHHMKOB pAa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBIISITh IOMCK, aHaJU3,
CUCTEMAaTH3allUI0 W HHTEpHpeTanuio HHQOpMAMK pPa3IMYHBIX BHIOB U (GopM
MIPE/ICTABIICHHUS;

OILICHMBATh JIOCTOBEPHOCTh WH(OPMAIINH;

UCIOJb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHM
B pEIICHWH KOTHUTWUBHBIX, KOMMYHHKAaTUBHBIX M  OPraHU3alMOHHBIX 3a7ad
Cc coOmojeHueM TpeOOBaHUM HJProHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, MPaBOBBIX M O3TUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COACpX aHHs B Pa3IMYHBIX opmaTax c yu€Tom
Ha3HAuYeHUsT MHPOpPMALMU U LEJNEBOM ayJIUTOPHUM, BBIOMpas ONTHUMAIbHYIO (QopMy
MPEICTABICHUS U BU3YAIH3ALIUU.

KoMMyHuKaTHMBHbBIE YHHBEpPCAJIbHbIE yUeOHbIE JCCTBUSA:
OCYIIECTBISATH OOIIEHNE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU AESITEIbHOCTH;
pacrno3HaBaTh MPEANOCHUTKA KOH(QIUKTHBIX CUTYaIlMi U CMATYaTh KOH(IUKTHI,
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHMS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;
MOHUMATh U UCTIOJIb30BATh MPEUMYIIIECTBa KOMAaHAHON U MHIUBUAYAIbHON padOThI;
BBIOHMpATh TEMATUKY U METOJIbl COBMECTHBIX JEMCTBUI C yUETOM OOIIMX UHTEPECOB,
Y BO3MOYKHOCTEW Ka)X0T'0 Y4JIEHA KOJIJIEKTUBA;
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MPUHUMATH LEJIM COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPIAUHUPOBATH
JICUCTBUA M0 €€ IOCTUKEHUIO: COCTABJIATH IUIAH JEUCTBUM, paCIPEAEsATh POJIH C YYETOM
MHEHUW Y9aCTHHKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHMKA KOMAaHJIbI B OOIIMii
pe3yabTarT Mo pa3padOTaHHBIM KPUTEPUSIM;

npe/yiaratb HOBBIE IPOEKTHI, OLIEHWBATh MAEU C T[O3ULIUU HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETMYECKOE MOBEJICHUE B PA3JIUYHBIX CUTYaLUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsitTuBHble yHMBepCaJbHbIe Y4eOHbIC eHCTBUA
Camoopranusauus:

CaMOCTOSITEIIEHO OCYIIIECTBIIATH TO3HABATEIbHYIO ICSITEIIBHOCT B 001acTH (QU3UKU
U aCTPOHOMUH, BBISIBIATH MNPOOJIEMBI, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIC
3aJ1aui;

CaMOCTOSITENIbHO COCTAaBJISATh IUIAH PEUICHUS PACUYETHBIX U KAa4eCTBEHHBIX 3aj1ad,
IUIaH  BBIMOJHEHUS MPaKTUYECKOM paboThl € y4ETOM HMEIOIIMXCA PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOUYTEHUI;

JIaBaTh OLICHKY HOBBIM CUTYaIIUSIM;

pacHIMpATh PAMKH y4e€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHH;

JienaTh OCO3HAHHBINA BEIOOP, ApryMEHTUPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
32 PELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OMBIT;

croco0CTBOBaTh (DOPMUPOBAHUIO W TPOSBICHUIO 3PYAUIMU B 001acTu (PU3MKW,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIA HHTEJIJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYaIllUsIM, BHOCHUTh KOPPEKTHUBBI B JESATEIHLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM;

BJIaJIETh HaBbIKAMH MO3HABATEILHON pedICKCHHM KaK OCO3HAHUS COBEPIIIAEMbIX
JIEVCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NPUEMBI pedIeKCUU JJIsl OIEHKU CUTYyalluu, BBIOOpAa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX MPU aHATIM3€E PE3YIbTATOB ICSITEILHOCTH;

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEAOCTATKU U JIOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX MPU aHAIU3E PE3YJIbTATOB AESATEILHOCTH;

MPU3HABATh CBOE MPABO M MPABO JAPYTHX HA OITUOKH.

B npouiecce AOCTHMXKEHMSI JMYHOCTHBIX PE3YJbTATOB OCBOCHHUSA MPOrpaMMBbI
no Qusuke IS YpPOBHSA CPEIHET0 O00mero o0pa3oBaHUsS y OOYyYarOIIUXCS
COBEPIIECHCTBYETCS SMOIIMOHAILHBIN WHTEJUICKT, MpeAnoJararmun
c(hOpMHUPOBAHHOCTD:
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CaMOCO3HAHHS, BKIIFOYAIOIICTO CIIOCOOHOCTH MOHUMATh CBOE HSMOILMOHAILHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS PA3BUTHS COOCTBEHHON AMOIIMOHAILHOM cephl, OBITh
YBEPEHHBIM B Cce0¢;

CaMOpETYJIMPOBAaHUSA, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aalTUPOBATHCS K AMOITMOHATHHBIM
HW3MEHEHUSIM U TIPOSIBIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBAllMH, BKIIOYAIOIIEH CTPEMIICHHME K JOCTIXKCHUIO LEIU U
yCIexy, ONTUMH3M, HWHHUIIMATUBHOCTb, yMEHHUE JCHCTBOBAaTh, MCXOJs U3 CBOUX
BO3MOKHOCTEM;

SMIIATHUH, BKIIOYAIOMICH CIOCOOHOCTH IIOHMMATh SMOIIMOHAJIEHOE COCTOSHHUE
JIPYTUX, YYUTBIBATh €0 MPH OCYIICCTBICHUH OOIICHUS, CTIOCOOHOCTh K COUYBCTBHIO U
COIEPEKUBAHMIO;

COITMAJILHBIX HABBIKOB, BKJIIOUYAIOIIUX CIOCOOHOCTH BBICTPAaWBATh OTHOIICHHS
C IPYTUMHU JIIOJIbMU, 3a00TUTHCS, MPOSIBIISITH MHTEPEC U pa3peniaTb KOHPIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 10 Kjacce mpeJIMETHbIE PE3yJIbTaThl HA 0a30BOM YpPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Yy 00YUYAIOIIUXCS YMEHHUIA:

JEMOHCTPUPOBATh, Ha TMpUMeEpax poJib U MecTo (u3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4YHOW KapTUHBl MHpaA, B PA3BUTUM COBPEMEHHOM TEXHUKU W
TEXHOJIOTMH, B IPAKTUYECKOUN AEATEIBHOCTH JIIOAEH;

YUUTHIBATh  TPAHUIBI TNPUMEHEHHS  U3YYCHHBIX  (PU3MYECKUX  MOJCIICH:
MaTepuaibHas TOYKa, WHEpIHUalbHAs CHCTEMa OTCYETa, aOCONIOTHO TBEPIOE TENO,
UJICAIbHBIN Ta3, MOJEIU CTPOCHUS Ta30B, XKUJIKOCTEW W TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij] MpU perieHur GU3NIeCKUX 3a/1ay;

pacrio3HaBath (U3UYECKHE SIBJICHHS (TPOLIECChI) M OOBIACHATH MX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSIPHO-KMHETUUECKOW TEOPUM CTPOCHUSI BEIIECTBA W
AIEKTPOJIMHAMHUKHA: PAaBHOMEPHOE W PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE IBHKEHUE,
CBOOOJIHOE TAJIeHUE TeJ, JABUKEHUE IO OKPYKHOCTH, HWHEPIHS, B3aUMOJCHCTBUE
ten, nuddys3us, OpOyHOBCKOE ABMKEHUE, CTPOCHHUE JKUIKOCTEH U TBEPIBIX T,
U3MEHEeHHEe O00bEMa Tell MNpH HarpeBaHuM (OXJIAXKIEHUM), TEIUIOBOE pPaBHOBECHE,
UCIIApEeHNEe, KOHJEH CAlMs, TJIaBJICHUE, KPUCTAJUIN3AalINsl, KUTIEHUE, BIIAXKHOCTh BO3/lyXa,
MOBBIIICHUE JTABJICHUS Tra3a MPHU €ro Harp€BaHWU B 3aKPHITOM COCYJIE€, CBSI3b MEXKIY
napaMeTpaMH COCTOSIHUS Ta3a B H30MpPOLIECCaxX, JJIEKTPU3ALMSA TEJ, B3aUMOJEUCTBUE
3aps0B;

OMKCHIBATH MEXAHMYECKOE [IBIKEHUE, HCIONb3ys (U3MYECKUE BEITUUYUHBL:
KOOpJIMHATa, MyTh, NEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUia, UMITYJIbC
Tela, KWUHETUYECKas OJHEPrus, MOTCHIMATbHAS DJHEPrus, MeXaHwueckas padoTa,
MEXaHUYeCKass MOLIHOCTb; NP ONMUCAHUM MPABWIBHO TPAKTOBATh (PU3NYECKUIN CMBICI
UCIIOJIb3yeMbIX BEJMYMH, WX OOO3HAYEHWS W €IWHUIIBI, HAXOAUTh (HOPMYIIBI,
CBS3BIBAIOLIUE TAHHYIO0 (PU3NYECKYIO BEJIMYMHY C APYTUMH BEJIMYMHAMY;
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OTHCHIBAaTh U3yYEHHBIC TETJIOBBIE CBOIMCTBA TEN U TEIUIOBBIC SIBICHUS, UCTIOIB3YS
bu3nUecKue BEJIMUMHBL: JIaBIICHUE Ta3a, TEMIepaTypa, CPeIHssl KHHETHUECKask YIHePrust
Xa0TUYECKOTO  JBMKEHHUS MOJIEKYJ, CpEIHEKBaJpaTU4HAs CKOPOCTh MOJIEKYJI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSsI dHEprus, padora rasza, K0d(QQPHUIMEHT MOJIE3HOTO
JEUCTBUS TEIUIOBOTO JBUTATENIS; MPU OMHCAHUM TPABWIBHO TPAKTOBATh (HU3UUECKUN
CMBICT UCHOJB3YEMBIX BEIUYMH, UX O003HAYCHMS] U EAUHMIIBI, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMH BEIUYHUHAM;

ONKCHIBATh HM3YYECHHBIE 3JEKTPUUYECKHE CBOWCTBA BELIECTBA U DBJIEKTPUUYECKUE
ABJIEHHUSI (TIPOLECChI), HMCHOJB3Yyd (U3HMUYECKUE BEJIMYMHBL: BJIEKTPUUYECKUN 3apsij,
AIIEKTPUYECKOE TI0JIe, HANpsHKEHHOCTh IMOJIA, IOTEHIMAN, PAa3HOCTh IOTEHIIMAJIOB,;
IpU OMMCAHUH MTPABUIIBHO TPAKTOBATH (PM3NUYECKUIN CMBICI HCTIOIb3YEeMbIX BETUUYHH, UX
0003HAUYEHUS U €IMHUIIBI, YKa3bIBaTh (POPMYJIbl, CBSI3bIBAIOLINE JAAHHYIO (PU3UUECKYIO
BEITMYMHY C IPYTUMH BEITMYUHAMH,

aHAJIU3UPOBATh (PU3UUYECKHE MPOIIECCHI U SBJICHUS, UCTIOJb3Ys (DU3NYECKUE 3AKOHBI
U TPUHIUIBL 3aKOH BcemupHoro Tsrorenus, |, Il u |1l 3akonsr HerloToHa, 3akoH
COXpaHEHHUS MEXaHWYECKOW DHEPruH, 3aKOH COXPaHCHHS UMITYJIbCa, MPUHIIMII
CYNEpIO3ULIMA CHWJI, TPUHIIMII DPABHOMPABHS HWHEPIUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJISIPHO-KUHETUUECKYI0 TEOPUIO CTPOCHHS BEILECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpellHEd KWHETUYECKOM SHEPrHMHM TEIUIOBOIO JBM)KEHHS MOJIEKYJ C aOCOJIOTHOM
TEMIEPaTypoil, NEPBbIA 3aKOH TEPMOAMHAMMKH, 3aKOH COXPAHEHHS 3JIEKTPHUUYECKOIro
3apsna, 3akoH KylioHa, Mpu 3TOM pa3nuyaTrh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTU4YeCKOe BhIPAKEHUE U YCIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHWHIIMIBI JEHCTBUS MAIIUH, MPUOOPOB M TEXHUUYCCKHX
YCTPOMCTB; pasziuyarh YCIOBUS HX O€30MacHOr0 HCIOJIb30BaHUS B IOBCEAHEBHOU
KU3HH,

BBITIOJTHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NUECKUX SBICHHUIA U MPOLIECCOB
C HCIIOJIb30BAaHUEM TMPSAMBIX, U KOCBEHHBIX H3MEPEHUU, MpU ITOM (opMyIupoBaTh
npobsieMy/3ajady M TUIOTE3y Y4YeOHOrO OKCIEPUMEHTa, COOUpaTh YCTaHOBKY
U3 IPEI0AKEHHOTO 000y I0BaHUs, POBOJUTH OIBIT U (POPMYJIUPOBATH BHIBOBI;

OCYIIECTBIISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIIMYUH, IPU 3TOM
BBIOMpATh ONTHMABHBIA CIMOCOO HM3MEPEHHsS] M WCIOJIb30BaTh HM3BECTHBIE METOJbI
OLICHKU MOTPEMIHOCTEN U3MEPEHHU;

MCCIIEIOBATh 3aBUCUMOCTH MEXAy (PU3NUECKUMH BEIMUMHAMU C HCIIOJIb30BAaHUEM
IPSIMBIX U3MEPEHHH, TIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3yIbTAThI
MOJIYYCHHOW 3aBUCHMOCTU (PU3MUYECKUX BEIMYMUH B BHUJE TaOMUIl U TpaduKoOB, AeiaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIICI0OBAHNUS,

coOmro1aTh paBuiIa 0€30MacHOTo TpyAa MPU MPOBEICHUN UCCIIEI0BAHUM B paMKax
y4eOHOT0 3KCIEepUMEHTa, Y4eOHO-MCCIEIOBATENbCKOW U MPOEKTHON JeATeIbHOCTH
C UCTIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U TAOOPATOPHOTO 000PYI0BAHUS;

pemiaTh pacy€THbIC 3a/layu C SIBHO 3aJaHHOW (PU3MYECKON MOJIENBIO, UCIOJIb3YS
(¢u3znyecKkre 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 331a4u BEIOUPATh
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($u3NYECKYI0 MOJENb, BBIACIATh (QU3NUECKUE BEIMYUHBI U (POPMYJIbl, HEOOXOIUMBIE
JUIsL €€ peleHus, IPOBOJUTE PACUETHI M OLICHUBATh PEAJIBHOCTD ITOJIYYEHHOTO 3HAYEHUS
(U3UYECKON BEITMYNHEI;

pemiaTh KayeCTBEHHBIE 33Ja4d: BBICTPAMBATh JIOTMYECKHM HENPOTHBOPEUYUBYIO
LEMOYKY PpACCYXKACHUM C ONOpPOM HAa M3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHUS;

UCIOJIb30BaTh NPU PEHICHUH YYEOHBIX 3a]a4 COBPEMEHHbIE HH(OPMalMOHHbIE
TEXHOJIOTUH JUIsl TOWCKA, CTPYKTYpUPOBAHUS, HWHTEPIPETAUUUd W MPEICTABICHUS
y4eOHON 1 HAyYHO-TIOMYJISIPHON HH(POPMAIINH, TOTYYECHHON U3 Pa3InYHbIX HCTOYHUKOB,
KPUTUYECKU aHATTM3UPOBATH MOIyYaeMyI0 HH(POPMALIHIO;

OPUBOJUTH MPUMEPHI BKJIAAa POCCUWCKMX U 3apyOeXHBbIX YUYEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHUE MIPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 1O (PU3MKE B IOBCEIHEBHOM O KU3HU
Uil obecriedeHusi 0e30IacHOCTH MpU OOpalleHuH C NpudopaMH M TEXHUYECKUMU
YCTPOMCTBAMHM, JII COXPAHEHUS 3J0POBbSA U COONIOACHUS HOPM 3KOJOTHYECKOIO
MOBEJCHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B IpyMIIE C BHITOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, MIIAHUPOBATh
paboTy Trpynmbl, palMOHAIBHO pACHpPEAENATh OOS3aHHOCTM W IUIAHUPOBATh
JEATEIbHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJ€KBAaTHO OLIEHWBAaTh BKJIAJ KaXKI0TO
U3 YYaCTHUKOB T'PYIIIBI B PEIICHUE pacCMaTpUBaeMON IPOOIIEMBI.

K xoniy oOyuenus B 11 Kjacce mpeaIMETHBIE PE3yJIbTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH y OOYHAIOIITUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha TMpUMepax poJib U MecTo (u3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAyYHOW KapTUHBl MHpa, B PA3BUTUH COBPEMEHHOM TEXHUKU W
TEXHOJIOTUM, B TNPAKTUYECKOM [IESITEIBbHOCTH JIIOAEH, LEJIOCTHOCTh WU E€IUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUYUTBIBATh T'PAHUILI TPUMEHEHUS] U3YYEHHBIX (DU3UYECKUX MOJIETeH: TOYCUHBIN
AIIEKTPUUYECKUN 3apsl, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, siepHas MOJC/b aToMa,
HYKJIOHHAsI MOJIeJThb aTOMHOTO s/Ipa MPHY PEeIIeHUH PU3NUECKUX 3a]1a4;

pacno3HaBath (uU3MUECKHe SBICHUS (TIPOIECCh) M OOBSCHATH WX HAa OCHOBE
3aKOHOB JJICKTPOJUHAMUKH W KBAHTOBOM (U3HMKHU: DJIEKTPUYECKAs MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XHWMHYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aHMOJCICTBUE
MarHuTOB, 3JIEKTPOMArHUTHAsT UHAYKIUS, NEUCTBUE MArHUTHOIO MOJS HA MPOBOJHUK
C TOKOM M JBWXKYIIMWACS 3apsll, BJEKTPOMArHUTHbIE KoJIeOAHUS U  BOJIHBI,
NPSIMOJIMHEMHOE PACIPOCTPAHEHHUE CBETA, OTPAKEHUE, MIPENIOMIIEHUE, HHTep(epeHns,
mudpakiuys U TOJApU3ALMs CBeTa, AUCHEpcHsl cBeTa, (HOTOINEKTpUUYecKUid 3¢pdeKT
(boToaddexT), cBeToBOE AaBiieHHWE, BO3HUKHOBEHHE JIMHEMYATOro CIIEKTpa aroma
BOJIOPO/Ia, ECTECTBEHHAsI U UICKYCCTBEHHAs paINOAKTUBHOCTb;
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ONKCHIBATh HW3YYEHHBIE CBOMCTBAa BEUIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE, DIECKTPUUYECKYIO MPOBOJUMOCTDH PA3IUYHBIX CPEN) U DJIEKTPOMArHUTHbBIC
SBJICHUSI (TIPOIECCHI), UCTIONB3YS (DU3NUECKUE BEIMYUHBI: DJIEKTPUUECKUHN 3apsll, cuja
TOKA, OJJIEKTPUYECKOE HANPSOHKEHUE, DJIEKTPUYECKOE COINPOTUBIICHHE, PAa3HOCTH
MOTEHIIMAJIOB, JIEKTPOABUKYIAs CUia, paboTa TOKa, MHAYKIMS MarHUTHOTO TOJIS, CUjla
Awmnepa, cuna JlopeHua, MHAYKTHBHOCTb KaTYyIIKH, SHEPIHUsl SJIEKTPUYECKOTO U
MarHUTHOTO TOJIEH, MEPUOI U YacTOTa KoJeOaHUil B KOJIEOATEIIbHOM KOHTYpE, 3apsi U
CWJIa TOKa B TIPOLIECCE TapMOHUYECKUX DJIEKTPOMArHUTHBIX KoyieOaHUM, (OKyCHOE
pacCTOsIHUE W ONTUYECKas CWJIA JIMH3bL, NPH ONHWCAHUM NPABWIBHO TPAKTOBAThH
(bu3MYeCcKuil CMBICT UCTOIB3YEMbIX BEJIMYUH, UX 0003HAUCHUS W €AMHUIIBI, YKa3bIBATh
(bopMyIIbl, CBSA3bIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYMHY C APYTUMH BEIMYUHAMY;

ONKCHIBATh U3yYEHHBIE KBAHTOBBIE SIBJIEHUS U MPOLECCHI, UCIONb3Ys (PU3HUECKHUE
BEJINYMHBI: CKOPOCTb 3JIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA, YIHEPTHUS
U UMITYJIbC (POTOHA, IEPHUOJ] OTypacnaga, SHEPIHsl CBSI3U aTOMHBIX sJI€p, PU ONUCAHUU
MPaBUJILHO TPAKTOBATH (PM3UUECKUIN CMBICT UCTIOIB3YEMBIX BETMYUH, UX 0003HAUYCHHUS U
CAVHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIME JAaHHYI0 (U3UYECKYIO BEIUYUHY
C IPYTMMU BEJIMUUHAMU, BBIYUCIIATH 3HaUCHUE (PU3NUECKOM BETUYNHBI,

aHAIM3UPOBATh (PU3MUYECKHE MPOIIECCHI U SIBJICHUS, UCTIONIBb3YS (PU3NYECKUE 3aKOHBI
Y NPUHIUIBE: 3aKOH OMa, 3aKOHBI MOCJIEI0BATENLHOTO U MAPAIETbHOTO COEAMHEHUS
IPOBOJTHUKOB, 3akOoH Jlxoyns—JIeHna, 3aKOH 3JEKTPOMAarHUTHOW WHAYKIUHU, 3aKOH
NPSIMOJIMHEWHOTO  PAcClpOCTPAaHEHUsT CBETAa, 3aKOHbl OTPaXEHUS CBETAa, 3aKOHBI
NpEJIOMJIEHUSI CBETa, ypaBHEHUE OWHINTEHHA s (oTodddexTa, 3aKOH COXpaHEHUS
SHEPIruM, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPAHEHUS JJIEKTPUYECKOro 3apsia,
3aKOH COXPaHEHUs1 MacCOBOT0 YUCIIA, MOCTYNaThl bopa, 3aKOH paguoakTUBHOIO pacnaja,
OpyU 3TOM pa3iuyaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPKEHUE U YCIIOBHS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH;

ONpPENEIIATh HAMPaBJICHUE BEKTOpAa WHAYKUMH MarHUTHOTO TOJISI MPOBOJHUKA
C TOKOM, cuJIbl AMmnepa u cuiibl Jlopenua;

CTPOUTH M OINMUCHIBATh M300pa)K€HHE, CO3[aBa€MO€ IUIOCKUM 3€pKajioM, TOHKOM
JIMH301;

BBITIOJIHATH AKCIIEPUMEHTHI 110 MCCIIEAOBAHUIO (DU3MUECKUX SBJIICHUN U MPOIECCOB
C HCIIOJIb30BAHUEM TMPSMBIX, ¥ KOCBEHHBIX W3MEPEHUU: MpU 3TOM (POopMyIupoBaTh
npoOiemy/3aaqy W THIOTE3y Yy4eOHOTO OKCIIEPUMEHTa, CcoOUpaTh YCTAaHOBKY
U3 MPEAJIOKEHHOTO 000PYI0BaHUsL, TPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBOIbI;

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIE M3MEpEHUs (PU3NUYECKUX BEIUYWH, TIPU STOM
BBIOMPATh ONTUMAJBHBIA CIIOCO0 WM3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC METObI
OLICHKH ITOTPEIIHOCTEN U3MEPEHNUM;

MCCJIEIOBAaTh 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH C HUCIOJIB30BAHUEM TMPSMBIX
U3MEPEHHI: TpU O3TOM KOHCTPYHpPOBAThb YCTAHOBKY, (UKCHPOBATH PpPE3YJIbTATHI
MOJIyYeHHOW 3aBUCUMOCTU (PU3HUECKUX BEIMYMH B BUJE TAOJIUIl U TpadHKOB, JIe1aTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHNUS;
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coOmro1aTh TIpaBuiIa 0€30MacCHOTO TPyAa MPHU MPOBEICHNN UCCIICTOBAHUMA B paMKax
y49e0HOTO SKCIEPUMEHTa, YYEOHO-MCCIENOBATEILCKOW M TMPOEKTHON JEATEIHHOCTH
C HCTIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOUCTRB | JTAOOPATOPHOTO 000PYIOBAHUS;

pemarh pacy€THBIC 3a/add C SIBHO 3aJaHHOW (PU3MYECKON MOJIETBIO, UCIOJIB3YS
bu3NYecKue 3aKOHBI W TPUHIIMIIEI, HA OCHOBE aHAlM3a YCJOBHUS 3a/Jadd BBHIOMPATH
(U3UYECKYIO MOJIEITb, BBIACIATh (PU3NYECKHUE BETMYMHBI U (hOPMYJIBI, HEOOXOIUMBIE JIJIsI
e¢ pelleHus, MPOBOAUTh PACUEThl U OIICHUBATh PEATbHOCTh MOJYYEHHOIO 3HAYCHHS
(bU3NYIECKON BEITMYHNHBI,

pelllaTh KAa4yeCTBEHHBIC 3a/1a4M: BBICTPAaMBaTh JIOTUYECKHA HENPOTHBOPEUUBYIO
IIETIOYKY PpACCYXKJACHHUU C OMOpPOM Ha M3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
(bu3uYECKHE SBICHNUS,

UCIIOJIb30BaTh IMPU PEIICHHH YYeOHBIX 3a7a4 COBPEMEHHBIC HH(OPMAIIMOHHBIC
TEXHOJIOTUU [IJIl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPHpPETAIUU W TPEACTABICHUS
y4eOHOM U HAyYHO-TIONYJIIpHON MHGOPMAITMH, TIOJIYYCHHON U3 Pa3IMUHBIX HCTOYHUKOB,
KPUTHYECKH aHAJIM3UPOBATH MOJTydaeMyr0 HH(POpMAIIHIO;

OOBSICHATh TPHUHIUIIBI JEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB,
pa3inyaTh yCIOBUS UX 0€30MMaCHOTO UCIIOIb30BAHUS B MOBCEHEBHOM KU3HMU;

MPUBOJUTHh MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUYEHBIX-(U3UKOB
B Pa3BUTHE HAyKH, B OOBICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH
1 TeXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS 1O (PU3MKE B IMOBCEAHEBHOM IKHU3HU
I obecriedeHUss 0€30MacHOCTH IPU OOpaIlleHHH C TPUOOpaMH M TEXHUYCCKUMH
YCTPOMCTBAMH, JJIsi COXpaHEHUsI 3J0POBbsI U COOJIIOACHUS HOPM DKOJOTHYECKOTrO
TOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B TPYIIIE C BHIMOJTHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH, MJIaHUPOBATH
paboTy TIpyNmbl, palMOHAIBHO paclpeneisaTh O00S3aHHOCTH U IJIAHUPOBATH
JIeSITEIbHOCTh B HECTAHJIAPTHBIX CUTYAIIMSX, QJCKBATHO OIICHUBATh BKJAJ KaXKJIOTO
13 YYACTHUKOB TPYIIIIBI B PEIICHUE pacCMaTpUBaEeMOM MTPOOJIEMBI.
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10 KJIACC
Haumenosanue
No KommuectBo OCHOBHEIE BUIBI 1€ATEIHHOCTH
pa3/iesioB U TEM [TporpammHoe conepxanue
/o 4acoB 00yJaroImmxcs

y4eOHOTO0 npeaMeTa

Pa3;[e.11 1. ®u3zukan METOAbI HAYYHOI'0O MO3HAHUA

1.1 | ®usuka u METOIbI 2 ®duznka — HayKa o MPUpPo/IE. N3yuyenune HayyHBIX (AIMIOUPUUECKUX U
HAyYHOTO MIO3HAHUS Hay4anpie MeTOIbI TO3HAHUS TEOPETHUECKIX ) METOJIOB ITO3HAHUS
OKPY’KaIOIIEero MHUpA. OKPYXAaIOIEro MUpa.
Pounb skcniepuMenTa u Teopun OO6cyxaeHue rpaHul] IPUMEHUMOCTH
B MpOIIeCcCe TTO3HAHUS TPUPOIBI. (U3UYECKUX 3aKOHOB U TEOPHIA.
DKCHEepUMEHT B (PU3HKE. PaGoTa B rpyrire mo noaroToBKe
MopenupoBaHue PU3NYECKUX KOPOTKHUX COOOIIEHUHN O POJIU U MECTE
SIBJICHUM U ITpoueccoB. HayuHblie (U3MKHU B HAYKE U B TPAKTHUECKOMN
runote3sl. Ou3ndecKkue 3aKOHbI U AESITeIbHOCTH JTFO/ICH.
Teopud. [ paHUIIbI IPUMEHUMOCTHU JleMOHCTpaIys aHaJIOTOBBIX U
busnueckux 3aKoHOB. [IpuHIIU IU(QPOBBIX U3MEPUTEITHHBIX PUOOPOB,
COOTBETCTBHUSI. KOMITBIOTEPHBIX TATYNKOB.
Ponw u mecTo dpusuku OcBoeHne OCHOBHBIX TPUEMOB padOTHI
B ()OPMHUPOBAHUY COBPEMEHHOMN ¢ nudpooii 1aboparopueit o Gpusnke
Hay4YHOU KapTUHBI MUDA,
B TIPAKTUIECKOMN JIEATETHHOCTH JIFO/ICH
Wroro o pazaeny 2

! HpI/I pa3pa60TKe pa60qel71 nmporpaMmMbl B TEMAaTUYCCKOM INNIAHUPOBAHWUU TOJI?KHBIL OBITh YUYTCHBI BO3MOXKXHOCTHU HUCIIOJIb30BaAHUSA 3JICKTPOHHBIX (LII/I(l)pOBLIX)
O6pa3OBaT€HI>HI>IX PECYypCOB, ABIIAIONIUXCA y‘l€6HO-MCTOI[I/I‘lCCKI/IMI/I MarcpuajiaMu, COACPIKAHUEC KOTOPBIX COOTBETCTBYCT 3aKOHOAATCIILCTBY 00 O6pa3OBaHI/II/I.
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Pa3zgen 2. Mexanuka

2.1

Kunematunka

MexaHnueckoe ABUKEHHUE.
OTHOCUTENLHOCTh MEXAHUYECKOTO
nBkeHus. CucreMa oTcyéTa.
Tpaekropusi.

[lepemernienue, CkOpocTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U
YCKOPEHHE MaTEPUAIIBHON TOYKH,
UX IIPOEKIIMU HA OCU CUCTEMBI
koopauHat. CrioxeHue
IIEPEMELICHUM U CIIOKEHUE
CKOpOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE
IPSIMOJIMHENHOE JIBUKEHHUE.
I'padmku 3aBUCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHHUS, ITyTU U
MePEMENIECHUS] MATEPUAIBHON TOUKHU
OT BPEMEHHU.

CBobOosHOE MajicHue. Y CKOpeHue
CBOOOHOTO MaJIeHUsI.
KpuBonnHenHoe 1BUXEHHE.
JIBr>KeHHne MaTepUuaIbHOM TOYKU
10 OKPY>KHOCTH C MOCTOSIHHOU 110
MOJYJIFO CKOPOCTBIO. YTJIOBast
CKOPOCTb, JINHEWHASI CKOPOCTb.
[lepuon u yactora oOparnieHus.
[lenTpOCTpEMHUTENBHOE YCKOPEHHUE.
TexHuuyeckne yCTpoucTBa u

[IpoBeneHne SKCIEPUMEHTA: U3yUYCHHE
HEPaBHOMEPHOIO JIBUKEHHUS C LIETBIO
ONpENIEIICHUS] MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHUE COOTHOLIEHUS MEXKIY
MyTSIMH, IPOUJICHHBIMH TEJIOM

32 IIOCJIEIOBATEIbHBIE PABHBIC
MIPOMEXKYTKH BPEMEHU TIPU
PABHOYCKOPEHHOM JBUKECHUU

C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO;
M3YUYCHHE IBUKEHUS LIApUKa B BA3KOU
KUJKOCTH; U3yUEHUE JBUKCHHUS Tea,
OpOIIEHHOTO TOPU30HTAIBHO.
OOBbscHEHNE OCHOBHBIX PUHIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX KakK: CIIUJIOMETP, LEMHbIE U
pPEMEHHBIE Nepelaun JBHKECHUS; U
YCJIOBUHM UX O€3011aCHOTO
WCITOJIb30BAHUS B TOBCEHEBHOMN
KU3ZHHU.

Pemenune pacu€THbIX 3a7a4 ¢ ABHO
3aIaHHOM (PU3UYECKON MOJCIBIO

C HCIOJIb30BAHUEM OCHOBHBIX (POPMYI
KUHEMAaTUKHU.

[TocTpoenue u ananus rpadukoB
3aBUCUMOCTEN KMHEMATHYECKHUX
BEJIMYMH OT BPEMEHHU

IU1sl pABHOMEPHOTO
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MPAKTUYECKOE TPUMEHEHUE:
CIHUJIOMETP, IBUKEHUE CHAPSI/IOB,
LIENHbIE U peMEHHBIE TIEpejaun

Y PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JBUKECHHUSL.

Pacnio3znaBanue pu3nueckux siBICHUN
B yUEOHBIX OMBITAX U OKPYXKAIOIIeH
’KU3HU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJINHEHHOE
JBIDKCHHME, CBOOOTHOE ITaJcHUE TE,
JABUYKEHUE IO OKPYKHOCTH.

Onucanre MEXaHUYECKOTO ABMXKEHUS
C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOpAUHATA, IYTh,
nepeMelIeHle, CKOpoCThb, YCKOPEHUE.
Pabora B rpynnax npu IiaHUpOBaHUH,
MPOBEJICHUH U UHTEPIIPETALIUU
pE3yJIbTAaTOB OMBITOB U aHAIIU3E
JOTOJIHUTENBHBIX HCTOUHUKOB
uH(pOpMaIUKU IO TEME

2.2

JInHamMuka

[IprHIMI OTHOCHUTEIBHOCTH
lNanunes. Ilepsbiii 3akoH HproTOHA.
HNHepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [IpuHuun
Cynepro3uunu cuil. Bropou 3akoH

Herorona st marepruaibHOM TOUKH.

Tpernii 3akoH Herotona

U1 MaTepUaIbHBIX TOUYEK.
3aKOH BCEMUPHOIO TATOTEHHUS.
Cuna tsoxectu. IlepBas
KOCMHUYeCKasi CKOPOCTb.

CpaBHeHME Macc B3aUMO/ICHCTBYIOIUX
Te.

N3yueHne 3aBUCUMOCTH CHITBI
YOPYTOCTH OT AehOpMaIiK; CPAaBHCHHE
CHJT TPEHUS TTOKOSI, KaUYeHUS U
CKOJIBKCHHUSI.

OOBsicCHEHHE HEBECOMOCTH.
IIpoBeneHue 3KcrniepuMeHTa:
UCCJIEI0BAHKE 3aBUCUMOCTH CHUJI
YIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE
U PE3MHOBOM 00paslie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunpl TpeHus (moxos,
CKOJIbKCHUSI, KaueHus).

Cuina tpenus. Cyxoe TpeHue.
Cuita TpeHHUsI CKOJIBKEHUS U CUIIa
TpeHus nokosi. Koapdunuent
TpeHus. Cuia COnpOTHUBIICHUS
IIpU ABUKEHHUH TEJIA B )KUJIKOCTH
WM rase.

[locTynarensHO€E U BpalaTesibHOE
JBU>KEHHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH
BpameHus. [lnedo cunsl. YcnoBus
paBHOBECUS TBEPIOTO TEA.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE MPUMEHEHUE:
NOAIINITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

nedopMalum; U3y4eHHue JTBHKCHUS
Opycka 1o HaKJIOHHOM TIJIOCKOCTH;
HCCIIeIOBAaHKUE YCIIOBUN paBHOBECHS
TBEPJIOTO TeJa, UMEIOIIET0 OCh
BpaleHus.

OOBsicHEHHE 0COOCHHOCTEH
PaBHOMEPHOTO ¥ PaBHOYCKOPEHHOTO
MPSAMOJIMHEHHOTO JIBH)KCHUS,
CBOOOHOTO MaJCHMS TEJI, IBIKCHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproTona, 3aKkoHa BCEMUPHOTO
TATOTCHHUS.

OOBsICHEHNE OCHOBHBIX IMPUHITUIIOB
IENCTBUSA NOAIIUITHUKOB U UX
MPaKTUYECKOTO PUMCHCHHUS.
OOBsicCHEHUE IBUYKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacuéTHBIX 3a7a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJCIIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJT TUHAMUKH.

Pacnio3naBanue Gpuznyueckux siBICHUN
B Y4€OHBIX ONIBITAX M OKpYKaromekh
’KU3HW: WHEPIUS, B3aUMOJICHCTBHE TEIL.
AHanmu3 GU3NIECKUX MPOIIECCOB U
SIBJICHUH C KCITOJIb30BaHHEM 3aKOHOB U
MIPUHIIUIIOB: 3aKOH BCEMHUPHOTO

32




denepanbHas padouas nporpamma | Duszuka. 10—11 knaccer (6a30BbIi yPOBEHB)

tarorenus, I, II u 11l 3akonsl HeroTOHAa,
MIPUHITUIT CYTIEPHO3UIIUN CHUJI, IIPUHITUTT
PaBHOIIPABHOCTH MHEPIUATIBHBIX
CHCTEM OTCYETA

2.3

3aKOHBI COXpPAaHCHHUA B
MCXaHHKE

Nmnynec MaTepuanbHON TOUKU
(Tena), cUCTEMBbI MaTepUaIbHbBIX

TOYCK. I/IMl'Iy.TIBC CHJIBI 1 UBMCHCHUC
HMIIYJIbCa TCJlIa. 3aKoH COXpaHCHHUA
HMIIYJIbCA. PeakTtuBHOC JABHKXCHHUC.

Pabora crnbl. MONTHOCTE CHIIBI.
Kunetnueckas sHeprus
MaTepHaAIbHON TOUKH. Teopema
00 M3MEHEHUN KHHETHYECKOMN
SHEPTUU.

[TorenunanbHasg SHEPTHUSL.
[TorenuuanbHas 3HEprUst ynpyro
nehOopMUPOBAHHON TIPYKUHBI.
[TorenunanbHasg SHEPTUS TEa
BOJIM3H MIOBEPXHOCTH 3EMIJIH.
ITorenuanpHbIC U
HEIMOTCHIIMaIbHbBIC CUJIBI. CBSA3b
pabOThI HEMOTECHITUAIBHBIX CHII
C U3MEHEHUEM MEXaHUYCCKOU
DOHEPIrUU CUCTEMBI TEJ. 3aKOH
COXPaHEHHSI MEXAHUYECKOMN
SHEPTUH.

Ynpyrue u Heynpyrue

[IpoBeneHnEe SKCIEPUMEHTA: U3YyUCHHE
a0COJIFOTHO HEYNIPYTOro yaapa

C IOMOIIIBIO IBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB; UCCIIEIOBAaHHE
CBSI3U Pa0OTHI CUJIBI C UBMEHEHUEM
MEXaHMYECKON IHEPTHUH Tea

Ha IPUMEPE PACTSIHKEHUS PESUHOBOTO
KIyTa.

OrneHka a0COIOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYMH.

Pemienue pacué€THbIX 33714 C SIBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCTI0JIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (popMys1 TMHAMUKHU U 3aKOHOB
COXpaHEHHS.

Pemienune kauecTBEHHBIX 3a/1a4

C OMIOpO Ha U3YUYEHHBIE B Pa3ieiie
«MexaHuKay 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS.

Onucanne MEXaHUYECKOTO ABUKEHHUS C
UCIIOJIb30BaHUEM (PU3MUECKUX BEJIUUHH:
UMIYJIbC T€a, KHHETUYECKAsi SHEPT U,
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CTOJIKHOBEHUS.

TexHuyeckue ycTponcTa u
IPAKTUYECKOE IPUMEHEHUE:
BOJOMET, KONEP, TPYKUHHBIN
IIUCTOJIET, ABUKECHUE PAKET

MOTEHIMATIbHAS SHEPT U], MEXaHUYECKas
paboTa, MexaHUYECKast MOITHOCTb.
AHann3 GpU3NYECKUX MPOILECCOB U
SIBJICHUM C UCTOJb30BAHUEM 3aKOHA
COXpaHEHUsI MEXaHUYECKOW YHEPTUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBbscHEHNE OCHOBHBIX MPUHIUIIOB
JACUCTBHS M IPAKTUIECKOTO
NPUMEHEHHUS TEXHUYECKUX YCTPOICTB,
TAKUX KaK: BOJOMET, KOTIEP,
IIPY>KUHHBIN TUCTOJIET.

OOBbscCHEHUE ABMXKEHUS PAKET C OMOPOM
Ha U3y4eHHbIe (PU3NUECKHE BETUUUHBI U
3aKOHbBI MEXAHUKHU.

Hcnonp30BaHne npu MOAroTOBKE
COOOIIEHUH O IPUMECHEHUH 3aKOHOB
MEXaHHKH COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOTUH 15
MOMCKA, CTPYKTYPUPOBAHMS,
MHTEPHPETALUN U TIPEICTABICHUS
uH(pOpMaLUU, KPUTUYECKUN aHAIIN3
noyiyqaemMou uHpopManuu

[IpoBeneHre KOCBEHHBIX U3MEPEHHUI,
HCCIIEIOBAHUM 3aBUCUMOCTEN
(bu3MYEeCKUX BEMYUH, POBEPKA
MPEIIOKEHHBIX TUTIOTE3

Hroro no pazneny

18
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Pa3nen 3. MoJiekyJisipHas Gu3uKa U TEPMOIMHAMHKA

3.1

OCHOBBI
MOJIEKYISIPHO-
KHMHETUYECKOU TEOPUHU

9

OCHOBHBIE MMOJOKECHUS
MOJIEKYISIPHO-KNHETHYECKOMN
TEOPUU U UX OTIBITHOE 0OOCHOBAHME.
bpoyHoBCKOE nBUXKEHHUE.
Huddysus. Xapakrep IBUKEHUS U
B3aUMOJICHCTBUS YaCTHUI BEILIECTBA.
Mopenu cTpoeHHs ra3oB,
KUJKOCTEH U TBEPABIX TEI U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THX Mojenen. Macca u
pa3Mepbl MoJiekyil. KonnuectBo
BemiectBa. [locTtositHHas ABoraspo.
TeruioBoe paBHOBECHE.
Temmneparypa u e€ u3smMepeHue.
[Ixamna remneparyp Llenscus.
Mopens uaeaabHOTO Tas3a.
OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KMHETUYECKON
TEOPUU UIEATHHOIO ra3a.
AOGcoioTHas TeMreparypa Kak Mepa
CpeHEN KNHETUYECKON SHEPTUU
TEIJIOBOTO JBUKEHUS YaCTHI] Ta3a.
[IIxamna remneparyp KenbBuHna.
['a30BbI€ 3aKOHBI. YpaBHEHHE
MenpaeneeBa—Kianeipona.

3akoH /lansToHa. M30mporeccsl

[IpoBeneHue >KCIIepUMEHTA:
ONpEJEICHUE MACChI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpeHU 00bEMa KOMHATBI, JaBICHUS
Y TEMIIEpaTyphl BO3ayXa B HEM;
HCCJIEIOBAHUE 3aBUCUMOCTU MEXKIY
[apaMeTpPaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

OreHka aOCOJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYMH.

OObsicHEHUE OCHOBHBIX MPUHLIUIIOB
JEHUCTBUI TepMOMETpa U bapoMeTpa u
YCJIOBUH UX O€301aCHOTO
WCITOJIb30BaHUS B IOBCEIHEBHOM
KU3HH.

Pacno3naBanue Qpuznyeckux siBICHUN

B YU4E€OHBIX OMBITaX U OKPYXarolen
Ku3HU: U Py3usi, O pOyHOBCKOE
JBUYKEHUE.

Onucanue TEIIOBbIX SIBJICHUI

C UCIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH: JIaBJICHUE ra3a, TeEMIIepaTypa,
CpeAHssl KHHETUYECKask SHEPTrus
Xa0THYECKOTO JBUKEHUS MOJIEKYIL,
CpEeAHEKBAAPATUYHAS CKOPOCTh
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B UJICAJIbHOM Ta3e C MOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA.
['paduueckoe npeacraBieHue
U30IPOLIECCOB: U30TEPMa, U30X0Pa,
n3o0apa.

TexHuyeckue ycTporucTsa u
IPAKTUYECKOE PUMEHEHHE:
TEPMOMETP, OapoOMETp

MOJIEKYII.

AnHann3 GU3NYECKUX MPOILECCOB U
SIBJICHUM ¢ ucrojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEIHEN
KMHETUYECKOW SHEPTUH TETLIIOBOTO
JIBIDKCHUST MOJICKYJT ¢ aOCOJIFOTHOM
TEMITIEPATYPOH.

Pemienne pacu€THbIX 33714 C SIBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCMOJIb30BAHUEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB 1 popmyit
MOJICKYJISIPHOMN (DU3UKH.

Pabota B rpynmax npu mjiaHupOBaHUH,
MPOBEICHUU U UHTEPIIPETAIIUN
pPE3yJIbTATOB OINBITOB U AHAJIA3E
JOTIOJIHUTEIIbHBIX HCTOUHUKOB
uH(pOpMaIUKU IO TEME

3.2

OCHOBBI
TEPMOJIMHAMUKHU

10

TepmoauHaMHu4ecKas CucTeMa.
BuyTpenHnss sHeprus
TEPMOJIMHAMHUYECKOU CUCTEMBI U
CITOCOOBI €€ N3MEHEHHS.
KonuuectBo TemnoTel 1 padbora.
BHyTpeHHs1s1 sHEprUs OJHOATOMHOTO
HealbHOro ra3a. Buabl
TEIUIONEPEIaun: TEMIIONPOBOAHOCTb,
KOHBEKIIUS, U3JIyYECHHE. Y JeTbHAs
TEIUIOEMKOCTD BEII[eCTBA.

IIpoBeneHnEe SKCIIEPUMEHTA: U3MEPEHUE
YAEIBHOMN TEMIIOEMKOCTH BEILIECTBA.
OreHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHU PU3NIECKUX
BEJINYHH.

N3yuyenue Mojesneil mapoBoil TypOUHBI,
JBUraTelIsl BHYyTPEHHETO CrOPaHMs,
PEaKTUBHOIO IBUTaTEIA.

OOBbsCHEHNE IPUHIUIIOB JEHCTBUS U
yCJI0BUI 0€3011aCHOTO UCIIOIb30BaHUS
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KonuyecTBO TEMIOTHI

IIpH TEIUTONEpeaye.

[TonsiTne 06 amrabaTHOM IpoIIecce.
[IepBbIil 3aKOH TEPMOJIUHAMUKH.
[Iprmenenue mepBoro 3aKoHa
TEPMOJIMHAMHKH K H30IPOLECCAM.
I'paduueckas uaTepnperanus
paboThI raza.

BTopo¥ 3aKk0H TEpMOIMHAMUKH.
HeoOpaTtumocTs npoueccoB

B IPUPOJIE.

TennoBbie MamuHb1. [IpUHIUTIBL
NEeUCTBUS TETJIOBBIX MAaIlIvH.
[IpeobpazoBanus sHEPTUU

B TETUIOBBIX MAIlIMHAX.
KoaddunmeHT nose3Horo neucTBus
TEIUIOBOM MAILIUHBI.

Huxn Kapuo u ero ko durueHt
MOJIC3HOT'O JICUCTBUA.
DKOJIOTHYECKHE TTPOOTIEMBI
TEIJI09HEPT € TUKHU.

TexHuyeckue ycTponcTsa U
MPaKTUYECKOE MPUMEHEHUE:
JIBUTATENIb BHYTPEHHETO CTOPAHUS,
OBITOBOH XOJIOIUIIBHUK,
KOHJULIMOHED

B [TIOBCEIHEBHOM KU3HU JBUTATEIS
BHYTPEHHETO CTOPaHMS, OBITOBOTO
XOJIOIUJIbHUKA, KOHJIULIHOHEPA.
OnucaHve CBOMCTB T€N U TEIIOBBIX
SIBJICHUM C UCIIOJIb30BAHUEM
(bu3nYeCKUX BEJIMYMH: JABJICHHE ra3a,
TeMIepaTrypa, KOJIMYeCTBO TEILIOTHI,
BHYTPEHHSIS1 SHEprus, padoTa rasa.
Peuienne pacu€THbIX 3a7a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJAEIBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHOU (PU3UKH U
TEPMOJIMHAMUKH.

Pemenne kaueCcTBEHHBIX 3a/1a4

C OIIOPOY HA U3YYEHHBIE B Pa3Jielie
«MonexynsipHast pusuka u
TEPMOIMHAMUKA)» 3aKOHbI,
3aKOHOMEPHOCTH U (hU3UYECKUE
SIBJICHMSI.

PaboTa B rpynmax npu aHanmse
JIOTIOJTHUTEIHHBIX UICTOYHUKOB
uH(pOpMAaIUHU TI0 TeMe
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3.3

ArperatHbie
COCTOSIHHS BEIIECTBA.
@da30BbIC IEPEXOBI

[TapooGpazoBaHue U KOHICHCALIHS.
Hcnapenue u xunenue.
AGcotoTHast 1 OTHOCUTENIbHAS
BJIAJKHOCTH BO3Ayxa. HachlleHHbIM
nap. Y aenapHas TeIuioTa
napooOpa3oBaHUsl. 3aBUCUMOCTb
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUS.
TBépnoe Teno. Kpucraimmueckue u
aMmopdHbIe Teaa. AHU30TPOIHUS
CBOMCTB KpuCTAILIOB. JKuaKue
Kkpucrauibl. COBpeMEHHbIE
Marepuaisl. [InaBnenne n
KpUCTAJLIM3anus. Y AebHas TEMI0TA
riasneHus. CyOaumanusi.
VYpaBHeHue TEI0BOTO OaIaHca.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U IICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUH
NOJIyYEHHS] COBPEMEHHBIX
MaTepHaJIOB, B TOM YHUCIIE
HAaHOMATEpPHUAJIOB,

Y HAHOTEXHOJIOTUH

[IpoBeneHNE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTEIIbHOM BIIAYKHOCTH BO3yXa.
Onenka aOCOJIIOTHBIX M OTHOCUTEJIbHBIX
MOTPENTHOCTEN U3MepeHUN (PU3NIECKUX
BEJINYMH.

N3ydeHne cBOMCTB HACBIIIIEHHBIX
MapoB, COcO00B U3MEPEHUS
BIIAJKHOCTH

Hab6nronenue kunenus npu
MMOHMYKEHHOM JaBJICHUH, HArPEBaHUS

Y TUJIABJICHUS] KPUCTAJUTMYECKOTO
BEIIECTBA.

OObsicHEeHUE IPUHIIUIIOB JICUCTBUS U
YCJIOBHM O€30MaCHOTO UCTIOIh30BAHUS

B IMOBCEHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KaJOpUMETpa.

N3ydyeHne TeXHONIOTUi OIyYEeHUS
COBPEMEHHBIX MAaTEPHUAIOB, B TOM YHUCJIIE
HaHOMATEPUAJIOB.

Pemienune pacu€THbIX 3a1a4 ¢ ABHO
3QTaHHOM (PU3UYECKON MOJCIBIO

C UCIIOJIb30BAHUEM YPaBHEHUS
TEIJIOBOTO OajaHca.

Pemenne kauecTBEHHBIX 3a/1a4

C OIOPOIl HAa U3YUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3UYECKUE
SBJICHUS T10 TEME.
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Pacnio3znaBanue Gpu3nuecKux sBICHUN
B YYEOHBIX OMBITaX U OKPYXKaOIIei
KHU3HU: Aeopmariust TBEPABIX Te,
HarpeBaHUe U OXJIAKICHUE Tell,
M3MEHEHHUE arperaTHbIX COCTOSTHUM
BEILECTBA U OOBSICHEHNE UX Ha OCHOBE
3aKOHOB M (JOPMYJI MOJIEKYJIIPHOU
(bu3HKH.

Hcnonb3zoBanne HHPOPMALMOHHBIX
TEXHOJIOTH JIJISl IOMCKA,
CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIUHU U
npecTaBiIeHUs] UHpOpMaLuU MIpH
MOATOTOBKE COOOIICHHUI O MPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOU (DU3UKU U
TEPMOJIMHAMUKHU B TEXHUKE

Y TEXHOJIOTHUSX

Hroro no pazgeny 24
Pa3znen 4. DinekTpoaMHAMHKA
4.1 | DnekTpocTaTuka 10 DnexkTpuzanus Tei. dnektpuueckuid | [IpoBeneHne 3kcriepuMenTa: u3MepeHue

3apsan. JIBa BUIa JIIEKTPUUYECKUX
3apsanoB. [IpoBogHuKy,
JABJICKTPUKU U TTOJTYITPOBOJHUKH.
3aKOH COXpaHEHUS AICKTPUIECKOTO
3apsja.

BzaumopeiicTBre 3aps10B. 3aKOH
Kynona. ToueuHblid 371€EKTPUYECKUI
3apsi. DIEKTPUUECKOE TOJIE.

ANEKTPOEMKOCTH KOHAEHCATOPA.
OneHka abCOJIFOTHBIX M OTHOCUTENIbHBIX
MOTPENTHOCTEH U3MEpEHUN (PU3NIECKUX
BEJINYHH.

N3y4yeHne npuHIUIIOB 1EUCTBUS
AIEKTPOCKOIIA, 3JIEKTPOMETPA,
KOHJIEHCATOPA.

N3ydenune npruHIUMIOB NEUCTBHS
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Hanpsk€HHOCTB 2JIEKTPUYECKOTO
nosis. [IpuHauun cynepno3unuu
3JIEKTPUYECKUX Tonen. JInnnm
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO
HOJISL.

PaboTa cui 3neKTpocTaTuyecKoro
nons. [lorenunan. Pasnocts
NOTEeHIMaIoB. [IpoBogHUKY U
JADJICKTPUKH B
JIEKTPOCTATUYECKOM II0JIE.
JluanexTpryeckast MpOHULIAEMOCTb.
OnekrpoémkocTb. Konnencarop.
DIIEKTPOEMKOCTb TIOCKOTO
KOHJIEHCATOpa. DHEprus
3apsKEHHOIO KOHJEHCATopa.
TexHuyeckue ycTporcTa u
IIPAKTUYECKOE ITPUMEHECHHUE:!
AJIIEKTPOCKOIL, HIIEKTPOMETP,
ANEKTPOCTAaTUYECKAs 3alIUTa,
3a3eMJICHHUE IEKTPONprUOOpOB,
KOHJIEHCATOP, KOIMMUPOBAJIbHBIN
armapar, CTPyUHbIN IIPUHTED

U YCJIOBUH 0€30MacHOro MpUMEHEHUs

B IIPAKTUYECKOU KU3HU,
KOMUPOBAIIBHOTO amliapara, CTPyHuHOro
MIPUHTEpA.

PaccmoTpenue pusnaeckux 0oCHOBaHUN
AIEKTPOCTATUYECKOM 3AIUTHI U
3a3eMJICHUS AJIEKTPOIPUOOPOB.
Pemenne pacu€THpIX 3a1a4 C IBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (opMyIT IIEKTPOCTATUKH.

PemeHnne KkaueCcTBEHHBIX 3a/1a4

C OIIOPOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HUecKHe
SBJICHUSI DJIEKTPOCTATHKHU.
Pacno3naBanue pu3nM4eCcKuX sSBJICHUM
B YUYE€OHBIX OMBITaX U OKPYKaIOIIEH
KU3HU: dJIEKTPU3ALIMS Tel,
B3aMMOJICICTBHE 3apsA0B U OOBSICHEHHE
MX Ha OCHOBE 3aKOHOB U (opMYyJI
ANEKTPOCTATUKH.

OnucaHre N3y4eHHBIX CBOMCTB
BEILIECTBA U JIEKTPUUYECKUX SIBJICHUI

C MCMOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JJIEKTPUYECKHI 3apsij,
HaIpsKEHHOCTD 3JIEKTPUYECKOTO OIS,
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MOTEHIINAJ, Pa3HOCTh OTEHIIMAJIOB,
BJIEKTPOEMKOCTb.

AHanu3 (pU3NYEeCKUX MPOIECCOB U
SBJICHUH C UCIIOJIb30BAaHUEM
(bu3MYEeCcKUX 3aKOHOB: 3aKOHA
COXPaHEHMS JICKTPUUECKOTO 3apsia,
3akoHa KymnoHna.

PaboTa B rpynmax mpu aHaiuse
JIOTIOJIHUTEJIbHBIX NCTOYHUKOB
MH(pOpMAIU U OJTOTOBKE COOOIIECHUIMA
O MPOSIBJICHUH 3aKOHOB 3JIEKTPOCTATUKHU
B OKPY>KaIoIIeH )KU3HU U PUMEHEHUU
UX B TEXHUKE

4.2

[locTostHHEBII

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12

DIJIEKTPUYECKHM TOK. Y CIIOBUSA
CYIIIECTBOBAHUS AJIEKTPUUYECKOTO
toka. Mctounuku Toka. Cuna Toka.
ITocTOSSHHBIN TOK.

Hanpsokenue.

3akoH OMa [ y4acTKa LeMu.
DIIEKTPUUECKOE CONPOTUBIICHHUE.
VY 1enbHOE CONTPOTUBIIEHUE
BemiecTna. IlocienoBarenbpHoe,
napasuiesIbHOE, CMEIIaHHOE
COEJIMHEHHUE MPOBOIHUKOB.
PaboTa snexTpuieckoro Toka.
3akon J[xxoyns—JIenna. MomHocTh
3JIEKTPUYECKOTO TOKA.

[IpoBeneHne dKCIIEpUMEHTA: U3YUYEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
n3Mepenue IJ1C ucTouHuKa TOKa U €ro
BHYTPEHHETO CONPOTUBJICHUS;
HaOJII0ICHUE IIEKTPOJIH3A.

OreHka aOCOIFOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEpEeHUH (PU3NYECKUx
BEITUYMH.

OObsicHEHUE PUHIIATIOB ACHUCTBUS U
yCJIOBHU 0€30MacHOr0 MPUMEHEHUS
aMIlepMeTpa, BOJLTMETPA, peocTaTa,
HMCTOYHUKOB TOKa,
ANEKTPOHArPEBATEIbHBIX U
AIEKTPOOCBETUTEIHHBIX MPUOOPOB,
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DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE COIIPOTHBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

JUIS1 TIOJTHOU (3aMKHYTOM)
anexkTpudeckon nenu. Koporkoe
3aMBbIKaHUE.

DneKTpoHHAas IPOBOJUMOCTb
TBEPBIX METAILJIOB. 3aBUCUMOCTh
CONPOTUBIICHUS METAJIOB

OT TEMIIEpaTypHl.
CBepXnpoBOIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyME.
CBOMCTBA DIEKTPOHHBIX ITYYKOB.
[TonmynpoBonuuku. CoOCTBEHHAs U
IPUMECHAs! IPOBOJUMOCTh
MOJYyNIPOBOAHUKOB. CBOKCTBA
p—N-niepexona.
[TonynpoBOTHUKOBBIE TPUOOPHI.
DNEeKTPUYECKUNA TOK B pacTBOpax U
pacruiaBax 3J€KTPOJIUTOB.

QHCKTpOHI/ITI/I‘-IeCKaH AUucconuranms.

DIIEKTPOJIU3.
DJIEKTPUUECKUM TOK B raszax.
CaMoOCTOSTEIbHBIN U
HECAMOCTOSTEJILHBIN pa3psi/l.
Moumnus. [1na3ma.
TexHuyeckue ycTponucTsa u

TEPMOMETPA CONMPOTUBJIEHUS,
BaKyyMHOT'O J10J1a, TEPMHUCTOPOB U

(b oTOpE3UCTOPOB, MOTYIPOBOIHUKOBBIX
JIMOJIOB, TAJIbBAHUKH.

Pemenne pacu€THbIX 33724 C IBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyn tembl «IlocTossHHBIN
AIEKTPUUYECKUN TOK).

Pacnio3naBanue pu3M4ECKUX SBJICHUM
B Y4€OHBIX ONBITAX U OKpYyKaromen
YKUA3HU: DJIEKTpUYECKas IIPOBOIUMOCTb,
TETJIOBOE, CBETOBOE, XUMHYECKOE,
MAarHUTHOE JEUCTBUS TOKA.

AHanu3 3JEeKTPUYECKHUX SIBIICHUN U
IIPOLIECCOB B LEIAX OCTOSTHHOTO TOKA
C MCIIOJIb30BaHNUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
MOCJIEIOBATEIBLHOTO U MTAPAJIIEITBHOTO
COEIMHEHUS MPOBOJHUKOB, 3aKOH
Jxoyna-Jlenna.

Onucanue n3y4yeHHbIX CBOMCTB
BEIIECTB U JICKTPUUECKUX SIBICHUN

C HCTIOJIb30BaHUEM (DU3HUUECKUX
BEJIMYMH: JIEKTPUUECKUH 3apsl, CUjia
TOKQ, JJIEKTPUYECKOE HANPSKEHUE,
ANEKTPUUYECKOE COITPOTUBIICHHUE,
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MPaKTUYECKOE TPUMEHEHUE:
aMIIepMeTp, BOJIbTMETP, PEOCTAT,
HMCTOYHUKU TOKa,
AJIEKTPOHArPEBATENbHBIE IPUOOPHI,
AIIEKTPOOCBETUTEIBbHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIN U0/, TEPMUCTOPHI U
(hOTOpPE3UCTOPHI,
MOJIYITPOBOJJHUKOBBIN AUO/,
rajibBaHuKa

pa3HocTb notenuuanos, IJC, pabota
TOKa, MOIIIHOCTh TOKA.

Hcnonp3oBanne nHPOPMAITHOHHBIX
TEXHOJIOTHU JIJISl IOKCKA,
CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIUHU U
npecTaBiieHus] THGOpMaUK Ipu
MOJATOTOBKE COOOIICHUI O MTPUMEHEHUHU
3aKOHOB ITOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTUSIX

Hroro no pazaeny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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11 KJIACC

HaumenoBanue

No KonnuecTBo OCHOBHBIC BUIBI I€ATEIILHOCTH
pa3/iesioB U TeEM [TporpammHoe conepxanue

/o 4acoB 00yJaromMXxcs

y4eOHOTO0 MpeIMeTa
Pasznen 1. Dnexkrpoannamuka
1.1 | MarauTHoOe noJe. 11 ITocTosTHHBIE MATHUTHI. [IpoBeaeHnE SKCIIEPUMEHTA: N3YUECHHE

BJ'IGKTpOMaF HHUTHAasA
WHAYKOWA

BzaumoelicTBHE TOCTOSIHHBIX
MarHuToB. MarHuTHoeE I0JI€.
BexTop MaratuTHOM MHAYKIIHH.
[TpuHIMII cynieprno3unuu
MarHMTHBIX TojaeH. JInaun
MarHuTHOM MHAYKIuK. Kaptrna
JIMHUN MarHUTHOW UHIYKIIUU MOJIS
MOCTOSIHHBIX MAarHUTOB.
MarauTtHoe 1ose NTpoBOJHUKA

¢ TokoMm. KapTrHa nuHHAl MHAYKIUN
MarHUTHOTO MOJIS JJIMHHOT'O
MPSIMOTO TTPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOTO TPOBOAHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
BzaumopaericTBre NpoBOIHUKOB

C TOKOM.

Cuita Amnepa, €€ MOyJb U
HaIpaBJICHHUE.

Cuna Jlopenna, e€ Moayb U
HanpasJeHue. J[BrxxeHue
3apsIKEHHOM YaCTHULIbI

MAarHUTHOTIO I10JIS KaTYIIKHU C TOKOM;
HCCIIEIOBAHNE IEUCTBUS ITOCTOSTHHOTO
MAarHATa Ha paMKy ¢ TOKOM;
UCCIICIOBAHUE SIBJICHUSA
AJIEKTPOMAarHUTHON UHIYKIIUH.
OreHka a0COJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NYECKUX
BEJINYHH.

OObsicHEeHUE NPUHLIUIIOB ACHCTBUS U
YCIIOBHI 6€30MaCHOT0 MPUMEHEHHUSI
ITIOCTOSIHHBIX MarHuTOB,
AJIEKTPOMAarHuTOB, JJIEKTPOABUTATEN,
YCKOPHUTEJEU DJIEMEHTAPHBIX YaCTHIL,
WHAYKIIMOHHOM TIE€YH.

Pemrenune pacu€THbIx 3a1a4

Ha IpUMEHEeHHE POPMYII TEMBI
«MarauTtHoe noJsie. DIEeKTpOMarHuTHas
WHIYKLUS.

Pemenne kayeCcTBEHHBIX 3a1a4

C OIIOPOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
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B OJJHOPOJIHOM MarHUTHOM TIOJIE.
Pa6ota cunsl Jlopenna.

SIBrIeHME DINEKTPOMArHUTHON
nHaykuuu. [loTok BekTopa
MAarHAuTHOW UHIYKIUU.
DNEKTPOJBIKYIIAS CUJIA UHTYKIIUH.
3aKOH 3JIEKTPOMarHuTHOMN
uHaykuuu @apanes.

Buxpesoe aiekTpuueckoe 1mose.
DIIEKTPOABHKYIIAS CUJIA UHIYKIIUU
B MMPOBOJIHUKE, IBUKYILEMCS
IIOCTYIIATEIBHO B OJJHOPOJHOM
MAarHUTHOM MOJIE.

IIpaBuio Jlenua.

NunykTuBHOCTS. fBIICHUE
CaMOMHIYKIINH. DJIEKTPOIBHXKYIIIAS
CUJIa CAMOUHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KaTYIIKH
C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.
TexHuueckue ycTpoucTaa u
MPAKTUYECKOE MPUMEHEHUE:
MOCTOSTHHBIE MarHUTHI,
AIIEKTPOMArHUTHI,
AIEKTPOABUTATEND, YCKOPUTEIU
AJIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS II€Yb

ABJICHHSI TeMbI « MarHUTHOE TOJIE.
DJIEKTPOMAarHUTHAs! UHIYKLIHSD).
OnpeneneHre HapaBJIEHUs] BEKTOpa
MHIYKIIUM MAarHUTHOTO MOJIs
MIPOBOJAHUKA C TOKOM, CHJIBI AMIiepa
u cwibl JIopeHia.

Pacnio3znaBanue pu3nueckux sBIeHUN
B YYEOHBIX OMBITaX U OKPYXKaIOIIeH
KU3HU: B3aUMOJICIICTBUE MAarHUTOB,
AIEKTPOMArHuTHAsI HHAYKIHUSA,
JEHCTBME MarHUTHOT'O MOJISl Ha
IIPOBOJIHUK C TOKOM U JBWKYLIUICS
3aps.

AHanu3 3JIeKTPOMarHUTHBIX SIBICHUI
C MCIOJIb30BAHUEM 3aKOHA
AIEKTPOMAarHUTHOW MHIYKIIMH.
Onrcanue n3y4yeHHbIX CBOMCTB
BEILECTB U AJEKTPOMArHUTHBIX
SBJICHUM C UCITOJIb30BAaHUEM
(bU3MYECKUX BEJIMYMH: UHIYKIUS
MarHuTHOTO MOJIsA, cujla AMIepa, Chiia
JlopeHua, MHAYKTUBHOCTh KaTYIIKH,
AHEPrHUs INEKTPUUYECKOTO U MArHUTHOTO
MoJen

Hroro no pazaeny

11
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Pa3nen 2. Kosie0anus v BOJTHBI

2.1

MexaHU4ecKue 1
AIIEKTPOMArHUTHbBIC
KOJICOaHUS

KonebatenbHas cuctema.
CB00OOIHBIE MEXAaHUYECKUE
konebanus. ['apmMoHHUeckue
kojebanus. [lepuon, yactora,
aMIUIUTya U (pa3a koseOaHui.
[Ipy>XKMHHBIN MasATHUK.
MareMaTnueckui MasTHUK.
YpaBHeHHE rapMOHUYECKUX
kosebanuil. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHbIi KOHTYP.
CB0OOIHBIE 2JIEKTPOMATrHUTHBIC
KoJIeOaHUs B UACAIbHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIOTUS
MEXy MEXaHUYECKUMU U

QJICKTPOMAIroHuUTHBIMHA KOJICOAHHMSIMHU.

®opmyna ToMcoHa. 3akOH
COXPaHEHUs YIHEPTHH B UJCATBHOM
K0JIe0aTeIbHOM KOHTYpE.
IIpencrasienue o 3aTyXarommx
Kosie0aHusX. BeIHYKIeHHBIS
MEXaHU4eCKue KoaeOaHus.
Pe3onanc. BelHyXeHHbBIE
AJIEKTPOMAarHUTHbIE KOJIeOaHNUS.
IlepeMeHHBIN TOK.

CunycouanbHbI IEPEMEHHBIN TOK.

Hccnenosanue nmapamMeTpoB
KOJIe0aTeIbHON CUCTEMBI — IEPUO/IA,
9JaCTOTHI, AMIUTATYABI U (a3bl
KoJieOaHu (MPY>KUHHBIN W/WUTH
MaTeMaTUYeCKU MasiTHUK).
Habmronenue 3aryxaromux KojaeOaHuH.
HccnenoBanue CBOMCTB BHIHYKIEHHBIX
KOJIeOaHU.

Habmronenue pezonanca.

IIpoBeneHne >KCrIEpUMEHTA:
MCCJIEIOBAHKUE 3aBUCUMOCTH TIEPHO/Ia
MaJIbIX KosieOaHui rpy3a Ha HUTHU

OT JTMHBI HUTH ¥ MAacChI TPY3a;
UCCIJIEJOBaHNE IEPEMEHHOTO TOKa

B IIETH U3 TTOCJIEIOBATEIHLHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIIKH
U pe3ucTopa.

OreHka aOCOMIOTHBIX U OTHOCHTEIBHBIX
MOTPENTHOCTEH U3MepeHUN (PU3nIecKux
BCJTUYMH.

OOBsICHEHUE PUHITATIOB ACHCTBUS U
yCJIOBH 0€30MacHOr0 MPUMEHEHUS
AIEKTPUUECKOTO 3BOHKA, TEHEpATOpa
MEPEMEHHOT0 TOKA, JIMHUN
AJIEKTpoIiepeaay.

Pemmenne pacu€THbIX 3a/1a4 C SBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACHCTBYIOIIEE

SHAYCHUC CUJIbI TOKA U HAIIPAKCHUSI.

Tpaunchopmarop. [IpousBocTro,
nepeaayda u noTpedsieHue
AIEKTPUYECKON SHEPTUH.
DKOJIOTUYECKHUE PUCKHU

IIpH ITPOU3BOACTBC 3JICKTPOSHCPIHUH.

KynbTypa ucnonbs3oBaHust
AJIEKTPOIHEPTUM B OBCEITHEBHOU
JKU3HU.

TexHuueckue ycTpoucTaa u
IIPAKTUYECKOE IPUMEHEHUE:
AIEKTPUYECKUHN 3BOHOK, TEHEPATOP
MEPEMEHHOTO TOKA, INHUU
aJeKTponepeaay

3aJIaHHON (PU3HUECKON MOJIEITBIO

C UCTIOJIH30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYJI, OTTUCHIBAIOIIIIX
MEXaHUYECKUE U DJICKTPOMArHUTHBIC
KoJIeOaHusl.

Onucanve MEXaHUYEeCKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHMIA

C UCTIOJIb30BaHUEM (DU3UUECKUX
BEJTMYMH: TICPHO] ¥ 4aCTOTa
KoJIeOaHM, aMITUTy1a U a3a
KoJIeOaHM, 3aps1 U CHJIa TOKa

B TAPMOHUYECKUX IJICKTPOMATrHUTHBIX
KOJICOaHUSIX.

Pemenne kaueCcTBEHHBIX 3a/1a4

C OIIOPOU Ha M3YyYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OTTMCHIBAFOIIIHEC
MEXaHUYECKHE U DJIEKTPOMArHUTHBIC
KoJieOaHusl.

PaboTa B rpynmax npu riaHUpOBaHUH,
MIPOBEICHUH U UHTEPIPETAIINH
PE3YNBTATOB OIBITOB, U AHATIN3E
JOTIOJTHUTEIIBHBIX HCTOYHUKOB
uH(pOpMaIUKU IO TEME

2.2

MexaHu4ecKue 1
AJIEKTPOMATHUTHBIE
BOJIHEI

MexaHnuecKkue BOJIHbI, YCIOBHS
pacrnpoctpanenus. [lepuon.
CKOpOCTh pacnpoCTpaHeHus U
JniHa BoJiHbl. [lonepeunsie u

N3yuenune oOpazoBanus u
pacmpoCcTpaHEHHS MMOTICPEYHBIX U
POJOTBHBIX BOJIH.

HaGmoienue otpaxeHus
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IIPOJIOJIbHBIE BOJIHBI.
WuTepdepentus u qudpaxus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. ' pOMKOCTB
3ByKa. BricoTa Tona. TemOp 3ByKa.
DNEeKTPOMarHUTHHIE BOJIHBI.

Y cnoBus n3ny4yeHus
AJIEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHTaIus BeKkTopoB E, B,

U B 3JIEKTPOMAarHUTHOM BOJIHE.
CBolicTBa 31E€KTPOMATHUTHBIX BOJIH:
OTpaXk€HUe, NPEJTOMIICHHE,
noJisipu3anus, audpakius,
uHTepdpepenius. CKopocTb
AJIEKTPOMATHUTHBIX BOJIH.

[IIkana 3N€KTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne 3eKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY.

[TpuHIUIIBI paANOCBS3U U
TeneBuaeHus. Paguonokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHHE
OKPYKaIOLIEN CPEIBL.

TexHuuyeckue ycTponcTa u
MPaKTUYECKOE TPUMEHEHUE!
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBasl AMAarHOCTHUKA

B TEXHUKE U MEAULIMHE, paaap,

U TIpEeNIOMIICHHUSI, UHTEP(EPEHITUU U
IUQPPaKINA MEXaHHUYECKUX BOJIH.
Habmtoienue cBsi3u TpOMKOCTH 3BYKa U
BBICOTBI TOHA C aMIUTATYI0N U
4aCcTOTOU KOJIeOaHHii, 3ByKOBOTO
pe30HaHca.

HccnenoBanne cBOWCTB
AIIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE,
IIPEJIOMJIEHUE, MOIAPU3ALNS,
nupakuys, UHTepepeHIIHs.
N3yyeHue ycaoBui U3ITyYEHUs
AIIEKTPOMATHUTHBIX BOJIH, B3AUMHOU
opueHTaIuu BeKTopos E, B,

V B DJIEKTPOMArHUTHOM BOJIHE.
N3ydyeHne npuMeHeHus
AJEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBbscHEHNE IPUHIUIIOB ACHCTBUS U
yCJIOBH 0€30MacHOTr0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIBTPa3BYKOBOW JUArHOCTUKU

B TEXHHUKE U MEJIUIIMHE, pajiapa,
paguonpuEMHUKA, TEIEBU30PA,
aHTeHHbl, Tenedona, CBU-neun.
Pemenue pacu€THBIX U KaU€CTBEHHBIX
3a/1a4 ¢ ONOPOM HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OIHUCHIBAIOIIINE
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panuonpuéMHUK, TEIEBU30DP,
aHTeHHa, tenedon, CBU-neup

pacnpocTpaHEeHUE MEXaHUYECKUX U
ANIEKTPOMATHUTHBIX BOJIH.
Hcnonp3oBanue nHGHOPMaMOHHBIX
TEXHOJIOTHU JIJISl IOUCKA,
CTPYKTYPUPOBAHHUS, UHTEPIPETALNN U
npeJcTaBiIeHUs HH(popMauu

MIPU OJATOTOBKE COOOIICHUI

00 MCTI0JIb30BaHUH HJIEKTPOMATrHUTHBIX
BOJIH B TEXHHUKE.

VYyacrtre B JUCKyCCUU

00 3JIEeKTPOMarHUTHOM 3arpsi3HEHUU
OKPYKaIOUIEH CPEIBI.

PaboTa B rpynmnax npu mjiaHupoBaHUH,
MIPOBEICHUH U UHTEPIPETALIMU
PE3YNBTATOB OIBITOB M AHAJIN3E
JOTIOJTHUTEIbHBIX HCTOYHUKOB
uH(pOpMaIUKU IO TEME

2.3

Onrtuka

10

I'eomerpuueckas onTuka.
[IpssMosTMHENHOE pacIpOCTPAHEHUE
CBETA B OTHOPOIHOU cpene. JIyu
cBeTa. To4ueuHbI HCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxeHnus ceera. [loctpoeHue
M300paKEeHU B MIIOCKOM 3epKalie.
[Ipenomnenue ceera. 3aKOHbI
npesIoMyIeHUs cBeTa. AOCOIOTHBIN
nokasaresb npesnomiieHus. [lonHoe

N3ydenue sABIIEHNs TIOJHOTO
BHYTPEHHETO OTPAKEHUS, ET0
IIPUMEHEHUS B CBETOBOJIE.

N3ydyenne Moaenen MUKpOCKOIIa,
TEJIECKOTIa.

ITomy4yeHue criekTpa ¢ IOMOILBIO
IPU3MBI U AUPPAKIIMOHHON PEIIETKH.
M3mepenne nokasaress NpeaoMICHUS
CTEKJIA.

HccnenoBanue cBOMCTB M300paxeHHI
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BHYTPEHHEE OTPaKCHHUE.
[IpenenpHBIN yroi MoaIHOTO
BHYTPEHHETO OTPaKCHHUSI.
Hucnepcust cBera. CoXHBIN cOCTaB
oemnoro cBeta. LIBer.

Cobwuparorniye 1 pacceruBaroIne
nuH3bl. ToHKas nH3a. POKYCHOE
pPacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOW JIMH3bI. [locTpoeHne
M300paKEHUI B COOMPAIOIINX U
pacceuBaromux auH3zax. opmyia
TOHKOW JIMH3bI. Y BEJINYCHUE,
JIaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH
F€OMETPUYECKOMN ONITUKH.

BonnoBas onrtuka. UHTepdepenuus
cBeta. KorepeHTHbIC HCTOYHUKH.
VYcnoBust HaOIOIEHNS MAKCUMYMOB
1 MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT JIBYX CUH(a3HbBIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpakuus csera. AudpakunoHHas
peméTrka. Y clioBre HaOIIOACHUS
IJIaBHBIX MAKCUMYMOB TP Ma/ICHUU
MOHOXPOMATHYE€CKOTO CBETA

Ha TUPPAKITUOHHYIO PEIIETKY.

B JINH3aX.
OObsicHEHUE PUHIIUAIIOB ACHUCTBUS U
yCIIOBUI 06€30MacHOT0 MPUMEHEHHUS
OYKOB, JyTibl, hoTOAMNIApATa,
MIPOEKIIMOHHOTO anmapara,
MUKPOCKOIIa, TEJIECKOIIa, BOJIOKOHHOM
ONTHUKU, TUPPAKIIUOHHON PEIIETKH,
HOJISIPOUAA.

Pemenune pacu€THpIX 3a71a4 C IBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJI T€OMETPUUECKON ONTUKH.
[Toctpoenue u onucanue N300paxeHus,
CO37aBa€MOT0 IIJIOCKUM 3€pKAJIOM,
TOHKOW JINH30M.

PaccmoTtpenue nipenenos
IIPUMEHUMOCTH T'€OMETPUUIECKOIN
ONTHKH.

Pacnio3naBanue Gpuznyueckux siBICHUN
B OIIBITAX U OKPYKAIOLIEH KU3HMU:
NPSIMOJIMHEWHOE PACTIPOCTPAHEHUE
CBETa, OTPAXKEHUE, IPEJTOMIICHHUE,
uHTephepeHIus, TMPpaKuus u
MOJISIpU3alisl CBETA, JUCIIEPCHS CBETA.
N3ydenue ycnoBuii HAOIOICHUS
MaKCHMYMOB U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE
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[Tonapu3zanus ceera.

TexHuyeckue ycTponcTsa u
IIPAKTUYECKOE PUMEHEHUE:

OYKH, JIyna, (poroanmapar,
IIPOCKIIMOHHBIN armapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS
OITHKA, AUPPAKIIMOHHAS PEIIETKA,
MTOJISIPOU T

OT JBYX CUH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

VYcnoBue HaOIIOEHUS TTIABHBIX
MaKCUMYMOB IpHY MaJICHUU
MOHOXPOMAaTHYECKOTO CBETa

Ha AU(GPaKIIMOHHYIO PEIIETKY.
AHann3 ONTUYECKUX SIBIICHUIM

C MCIIOJIb30BAaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHENHOTO PaCIIPOCTPAHEHHUS
CBETa, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI ITPEJIOMJIEHUS CBETA.
OnucaHue ONTUYECKUX SIBJICHUI

C UCTOJIb30BAHUEM (PU3UYECKHUX
BEJINUUH: OKYCHOE PACCTOSIHUE U
ONTHYECKAs CUJIA JIMH3bI

Hroro no pazneny

24

Pa3nen 3. OcHOBBI cleNMAJILHON TeOPUHM OTHOCUTEIBLHOCTH (1asiee — CTO)

3.1

OCHOBBI CITETUATBEHOUN
TEOpUH
OTHOCHUTEIBHOCTH

4

['paHu1Bbl TPUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH.
[TocTynatel ciennaabHOU TEOPUU
OTHOCHUTEJIbHOCTH: HHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKYyME,
MIPUHITUIT OTHOCUTEIBLHOCTH
OHHINTENHA.

OTHOCHTEIBLHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJICHHUE
BPEMEHH U COKPAICHUE JIJIWHBI.

Pemenue kaueCTBEHHBIX 3a1a4

C OMOPOW Ha U3YUYEHHBIE MMOCTYJIATHI
CTO.

Hcnonb3oBanre nHOOPMAITMOHHBIX
TEXHOJIOTHH JJIs1 IOMCKA,
CTPYKTYpHUpPOBAaHUS, HHTEPIPETALIUU U
peAcTaBICHUs HHOOPMAIIUH PH
MOATOTOBKE COOOIIEHUM O TpaHUIax
IIPUMEHUMOCTH KIJIACCHYECKON
Mexanuku u ocHoBax CTO
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DHeprus 1 UMITYJIbC
PENSTUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € DHEPTUEH U
UMITYJICOM PEJSTUBUCTCKOM
YAaCTULIBI. DHEPIUsI TOKOS

Hroro no pazneny

Pa3znen 4. KBantoBas pusuka

4.1

DNEeMEHTBI KBAHTOBOMU
OIITUKH

®otonsl. Popmyna [Inanka cBsa3u
SHEpPruu (POTOHA C €ro YaCTOTOM.
DHeprus 1 UMIyJIbC GOTOHA.
OTKpBITHE U UCCIICIOBAHUE
dbotorddexra. ONbITHI

A.T". CroneroBa. 3aKOHBI
dbororddekra. YpaBHeHUE
OuinmTenHa s Gotodrdexra.

«Kpacnas rpanuna» ¢potodrddexra.

JlaBnenue cBeta. OMbIThI

I1.H. JIcOenena.

XHUMHYECKOE JCHCTBUE CBETA.
TexHuuyeckue ycTponucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
dhoTo311eMEeHT, (hOTOTATUHK,
COJIHEUHas 0aTapesi, CBETOIUO/]

Habmronenue gpotoaddexra

Ha YCTAaHOBKE C IMHKOBOM TIACTUHOM.
HccnenoBanne 3aKOHOB BHEIIHETO
dhororddexra.

OOBsiCHEHNE OCHOBHBIX MPUHITUIIOB
NENUCTBUS TEXHUYECKNUX YCTPOMCTB,
TaKuX Kak: PoTodJeMeHT, (POTOTATUHK,
COJIHEUHas baTapesi, CBeTOIUO/; U
YCJIOBHUM MX 0€30MaCHOTO MPUMEHEHHS
B IIPAKTUYECKOMN KU3HU.

Peenue pacu€THbIX 3a71a4 C SBHO
3QTaHHOM (PU3UYECKON MOJCIBIO

C HUCTOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (hOpMyYJT KBAHTOBOM OTITHKHU.
Pelenne KkaueCTBEHHBIX 3a/1a4

C OIIOPOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM ONTHUKHU.
Pacnio3znaBanue Gpu3nuecKux sBICHUN
B y4€OHBIX OMBITAX:
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dhoToannekTpudeckuii 3phexT, cBeToBOE
JaBJICHUE.

Onucanue N3y4eHHbIX KBAHTOBBIX
SIBIICHUH ¥ TPOIIECCOB

C MCTIOJIb30BaHUEM (PU3UUECKHUX
BEJIMYUH: CKOPOCTH DJIEKTPOMArHUTHBIX
BOJIH, JJTMHA BOJHBI ¥ YaCTOTa CBETA,
SHEPTUS U UMITYJIbC (DOTOHA

4.2

Crpoenue aToma

Mopens atoma ToMcoHa. OnbITEI
Pezepdopaa no paccesHuto
a-yactul. [LmanerapHas Mozeinb
atoMma. [loctynarel bopa.
W3nydenuie u noriomieHne GoToHOB
MIpY MEPEXOJIE aTOMa C OAHOTO
YPOBHSI JHEPIUU HA Apyroi. Buasl
cneKTpoB. CIeKTp ypOBHEN SHEPTUH
aToma BOAOpoAa.

BomnoBbIe cBoicTBa yacTHl. BOIHEI
ne bpoiunsa. KopnyckynsipHo-
BOJIHOBOM JyaJIU3M.

CrnoHTaHHOE U BBIHYKJIEHHOE
W3JIy4YCHHUE.

TexHuueckue ycTponcrsa u
MIPAKTUYECKOE ITPUMEHEHHE:
CHEKTPAJIbHBIN AHAIIN3
(cmekTpockon), 1a3ep, KBAaHTOBBII
KOMITBIOTED

Nzyuenne monenu onsita Pezepdopaa.
IIpoBeneHne dKkCriepuMenTa

10 HaOJIFOICHUIO JINHEWYATOr0 CIEKTPa.
OneHka aOCONIOTHBIX U OTHOCUTENbHBIX
MOTPENTHOCTEN U3MepeHul (PU3ndecKux
BEJINYMH.

N3yuenune moaenu aroma: TomcoHa,
MJIaHETapHOM MOJIETU aTOMa, MOJIETTU
aroma bopa.

N3yuyeHue cnekTpa ypoBHEN SHEPTUU
aToMa Bojopoaa. OObsiCHEHHE
IIPUHIUIIOB IEUCTBUSA U YCIOBUI
0e301acHOro MPUMEHEHHUSI
CIEKTPOCKOIa, Ja3epa, KBAaHTOBOTO
KOMITbIOTEPA.

Pemenne Kka4eCTBEHHBIX 33]1a4

C OIIOPOM Ha U3yUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKHE
ABJICHMsI 110 TeMe «CTpoeHue aToMay.
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Pacnio3naBanue Gpu3nuecKux sBICHUN
B yU€OHBIX OMBITaX: BOSHUKHOBEHHUE
JIMHEWYATOrO CIIEKTPa U3IIy4YCHUS.
AHann3 KBaHTOBBIX ITPOLECCOB U
SBJICHUM C HCII0JIb30BAHUEM
rocryJsaros bopa

4.3

ATOMHOE IO

DKCIEPUMEHTHI, TOKA3bhIBAIOIIIHEC
CJI0)KHOCTBH CTPOCHHS SAJIpa.
OTKpBITHE PATHOAKTHBHOCTH.
OmnsiTel Pezepdopaa mo
OIPEEICHUIO COCTAaBA
PaOAKTUBHOTO U3ITyYCHUS.
CsoiicTBa anb(da-, 6eTa-,
ramMma-u3nydenus. Biusane
PaMOaKTUBHOCTH Ha >KUBBIC
OpTaHU3MBI.

OTKpbITHE TPOTOHA Y HEUTPOHA.
Hyknonnas mozaens snpa
['eiizenbepra-MBaneHko.

3apsn sapa. MaccoBoe 4uciIo sapa.

N3oTtomnsl.
Anbda-pacnag. IIEKTPOHHBIN U

MIO3UTPOHHBIN OeTa-pacnai. ['amma-
U3ITydeHHE. 3aKOH PaIMOAKTHBHOTO

pacnaza.
OHeprus CBsI3U HYKJIOHOB B SIIPE.
SlnepHblie CHIIBI.

N3y4deHnue 3KCrIepuMeHTOB,
JOKa3bIBAIOIINX CII0KHOCTH CTPOCHHMSI
aTOMHOTO $]Ipa.

HccenenoBaHue TPEKOB YacTHULL

(10 roToBBIM (oTOrpadusM).
N3yueHue siAepHbIX CUIL, IIEPHBIX
peaklMii CHHTE3a U pacraja,
TEPMOSIICPHOTO CUHTE3A.

N3ydenne HyKIIOHHOW MOJENH sIpa
['eitzenOepra-MBaneHko.

OObsicHEHUE yCTPOIICTBA U
IIPUMEHEHUS JO3UMETPA, KAMEPHI
BusnbcoHa, sspepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

Ha NOJIyYEeHHbIE 3HAHHUS, B T.Y. O 3apse
Y MacCOBOM YHCIIE sipa.
Pacno3naBanue pu3MUEeCKuX SIBICHUM
B yU€OHBIX OMBITaX U B OKPYXKAIOIei
’KU3HU: ECTECTBEHHAs U HCKYCCTBEHHAs
PaAOAaKTUBHOCTD.
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JledekT macchl sapa.

Snepnbie peakuuu. Jlenenne u
CUHTE3 sJIEP.

S nepnpii peaktop. TepMosiaepHbIi
cuntes. [Ipobiaembl U mepCeKTUBbI
AIEPHOU YHEPIETUKMU.
DKOJOTUYECKUE ACIIEKTHI SJIEPHOM
DHEPIETHUKH.

DiieMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA.

MeTtonapl HAOIIOACHUS U
PETUCTPALIUH JIIEMEHTAPHBIX
YaCTHII.

DyHIaMEHTaAJIbHBIE
B3auMoAeuCTBUA. ENMHCTBO
(bu3MYECKO KapTHUHBI MUpA.
TexHnueckue ycTpomucTaa u
MPAKTUYECKOE MPUMEHECHHUE:
JIO3UMETP, kKamepa BuiibcoHa,
AJIEpHBINA peakTop, aToMHasi bomoOa

OnucaHne KBaHTOBBIX SIBJICHUM U
MPOLIECCOB C UCMOJIb30BAHUEM
(U3UYECKUX BEIMYWH: TIEPHO/T
MoJypacrajia, SHeprus CBA3M aTOMHBIX
sanep, 1eEeKT Macchl spa.

AHanu3 poueccoB U SBJICHUN

C UCIOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHECHUS
AJIEKTPUYECKOTO 3apsia, 3aKOH
COXpPaHEHHsI MAaCCOBOTO YHCIIA,
noctynatel bopa, 3akoH
PaIHOAKTUBHOIO pacnaja.

VYyactue B paboTe Kpyrjiaoro cTojia
«DyHIaMEHTaIbHbIE B3aUMOACHCTBUA.
EanHcTBO pU3nueckoid KapTUHBI
MHpay.

Hcnonb3oBanre nHOOPMAITMOHHBIX
TEXHOJIOTHH JIJIsl IOMCKA,
CTPYKTYpHUPOBaHUS, UHTEPIIPETALIUN U
npejcTaBiieHus] THQOpMaILUK MpU
MOJATOTOBKE COOOIICHHI O MPUMEHECHUH
3aKOHOB KBAaHTOBOM (DM3HKHU B TEXHHKE
1 TEXHOJIOTHUAX, YKOJOTHUECKUX
aCMEKTax SICPHON SHEPTeTUKHU

Hroro no pazneny

15
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Pa3znen 5. JieMeHTHI aCTPOHOMMH U aCTPOPU3UKH

5.1

DNEeMEeHTHI
aCTPOHOMUH U
acTpopU3UKH

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe 1 MUPOBO33PEHUECKOE
3HAY€HUE aCTPOHOMMUH.

Bun 3Bé3maoro HeOa. Co3Be3nus,
SIpKUE 3BE3]IbI, TUTAHETHI, UX
BUJIMMOE JIBHKCHUEC.

Conneunas cucTema.

Comnaue. ConHeuyHass akTUBHOCTD.

Ncrounuk sneprun CoiHIA U 3BE3N.

3BE3/bl, UX OCHOBHBIE
XapakTepucTuku. Jlnarpamma
«CHEKTPAIBHBIN KJIACC —
CBETHUMOCTBY». 3BE3IBI TJIAaBHOU
MOCJIEA0BATEIbHOCTH. 3ABUCUMOCTD
«Macca — CBETUMOCTDY IS 3BE3]
TJIaBHOM MOCJEA0BATEIBHOCTH.
BnyTpeHnHee cTpoeHue 3BE3 .
CoBpeMeHHbBIE TPEACTABIEHUS

0 MPOUCXOKICHUU U IBOJIIOLUN
CouHiia ¥ 3B€311. DTanbl )KU3HU
3BE3I.

Muneunsii [1yts — Hama ["anakTuka.
ITonoxxenue n agemwxenue CoiHIA

B ["aymaktuke. THUIBI TaTaKTHK.
Pannoranaktvku u KkBazapsl.
YépHbie NbIpHI B IPAX FAIAKTHK.

IToxroroBka cooOmieHmH 00 dTanax
Pa3BUTHS ACTPOHOMMH, O TIPUKIATHOM
Y MUPOBO33PEHUYECKOM 3HAUYCHUU
aACTPOHOMMH, O METOJIaX MOJIYYEHUS
HAay4YHBIX aCTPOHOMHWYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOMU
aCTPOHOMMUH.

N3ydeHne COBpeMEHHBIX
MPEJICTaBICHUI O MMPOUCXOXKICHUHN U
sBosroIy CoJTHIa U 3BE3.
N3ydeHue TUIIOB rajakTHK,
pPaIMOTAIAKTUK U KBa3apoB.
N3yuenne nBuxkeHUsI HEOSCHBIX Te,
ABOJIIOIMH 3BE311 U BeceneHnou,
MPOLIECCOB, MPOUCXOISIIIMX B 3BE3/1aX,
B 3BE3/IHBIX CUCTEMAX,

B MEXTaJaKTUYECKOU cpene,
MacITabHOU CTPYKTYphl BeeneHHOI.
OOmbsicHenue pacimupenns Becenennon
Ha OCHOBE 3akoHa Xa00:a.
[ToaroToBKa K 0OCYKIECHUIO
HEpEIISHHBIX MTPO0JIeM aCTPOHOMHUH.
[TpoBenenue HabmoeHUN
HEBOOPYKEHHBIM I'1a30M

C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH 1JI ONIpEeACICHUS
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Bcenennas. Paciimpenne
Bcenennoii. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
bonpioro B3peiBa. PennkroBoe
U3IIy4YEHUE.

MacmtabHast CTpyKTypa
Bcenennoii. Meraranakruka.
Hepeménnsie npobiemsl

MTOJIOKEHUST HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3iusg CeBepHOro norymapus

U SPKUE 3BE3BI.

[IpoBeneHye HaOMIOAEHUI B TEJIECKON
Jlynsl, naner, Mneunoro Ilytu.
VYyactre B JUCKYCCUHM O HEPELIEHHBIX
npobsieMax aCTpOHOMHHU

aACTPOHOMUU
Hroro o pazgeny 7
Pa3nes 6. O60611ai011ee MOBTOPEHME
6.1 | O6o6maroiee 4 O0600uIeHne 1 cucTteMaTu3anus VYyacTue B IUCKYCCHUU O pOJIH (PU3UKH
MOBTOPEHUE CoJIepKaHus pa3/iesioB Kypca Y aCTPOHOMUU B Pa3IMYHBIX cepax

«Mexanuka», «MoJekysapHas
bu3HMKa U TEPMOJTUHAMUKAY,
«QnexktpoauHamukay, «Konebanus
Y BOJIHBD, «OCHOBBI CHEUAIBHON
TEOPHUH OTHOCUTEIIBHOCTHY,
«KBanToBas pusmkay, « IeMeHTHI
aCTPOHOMUU U aCTPODU3UKIY.
Ponb ¢pu3uku v acTpoHOMUU B
AKOHOMHYECKOM, TEXHOJIOTUUECCKOM,
COLIMAJIBHOM M 3THUYECKOU cepax
JESATEIbHOCTH YEJIOBEKA, POJIb U
MeCTO (PM3UKHU U aCTPOHOMHHU

B COBPEMEHHOW HAYYHOM KApTHUHE
MUpa, 3HaYCHUE ONUCATENBHOM,

NeSITEILHOCTH YeJIOBEKA.
IToaroroBka cOOOIIEHUN O MECTE
(bu3nyeCcKo KapTUHBI MUpa B PSITY
COBPEMEHHBIX MPEICTABICHUN

0 MPUPOJIEL.

Brinonaenne y4eOHbIX 3ajaHUH,
JEMOHCTPUPYIOLIUX OCBOEHUE
OCHOBHBIX MOHSITHH, GPU3UIECKUX
BEJIMYMH U 3aKOHOB Kypca GU3UKU
10-11 xnaccos
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CUCTEMATU3UPYIOLLEH,
OOBSICHUTENLHOU U
MIPOTHOCTUYECKOMN (yHKITUI
buznueckoil Teopuu, poib
¢buznueckoit Teopun B
(bopMUPOBAHUU MTPEICTABICHUM
0 (pU3UYECKOM KapTUHE MHUpPA, MECTO
(bu3MYEeCcKOi KapTHHBI MUpa

B OOIIIEM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IIPEACTABICHUN O PUPOAE

Hroro no pazaeny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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