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HHOACHUTEJBbHASA 3AIIMCKA

[Iporpamma no ¢u3mke Ha ypoBHE CpelHEro obiiero oopazoBaHusi pa3paboTaHa
Ha OCHOBE TIOJIO)KEHM M TpeOOBaHMM K pe3yibTaTaM OCBOEHHMS OCHOBHOM
oOpazoBarenbHO# mMporpammel, npenacraieHHbIX B PI'OC COO, a takxke ¢ ydéTtom
denepanbHolt paboyeil mporpammbl  BocnuTaHus W KoHuenuuu mpemnojiaBaHus
yueOHoro mnpeamera «®duszmka» B oOpa3zoBaTenbHbIX oOpranuzanusax Poccuiickoi
®denepannu, peaiu3yOINX OCHOBHbIE 00Pa30BATENbHBIE IPOIPAMMBI.

[Iporpamma 1o (u3MKe Ompenensser 00s3aTeIbHOE NPEIMETHOE COAECpIKAHUE,
YCTAaHABIIMBAET PEKOMEHAYEMYIO IOCIEAOBATEIBHOCTh H3YYECHUSI TEM M Pa3leiioB
y4eOHOTO MpeaMeTa ¢ yu€ToOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JTOTUKU
yueOHOro Tmpolecca, BO3pPACTHBIX OcoOeHHOcTel oOydvarommxcs. [Iporpamma mo
¢usnuke maéT mpeAcTaBIEHHWE O LESIX, COACpPNKAHHM, OOIIeH cTpaTerud OOy4YeHHs,
BOCIIUTAHUS U Pa3BUTHUS 00YyUAIOIINXCs CpeAcTBaMH yueOHoro npeameta «Dusukay Ha
yrayOnEéHHOM YpOBHE.

N3yuenne kypca pusuku yriryOJIEHHOrO YpOBHS MO3BOJISIET PEalin30BaTh 33Ja4u
MpO(ECCUOHAIBHOM OPHUEHTAILIMH, HAMPABIECHO HA CO3JaHUE YCIOBHM NJIs1 MPOSIBICHUS
CBOMX MHTEJUIEKTyaJIbHBIX M TBOPYECKHUX CHOCOOHOCTEM KaXAbIM OO0yYaromuMmcs,
KOTOpbIE  HEOOXOMUMBI  JJii  TPOJOJDKEHUs  00pa3oBaHHMs B OpPraHHU3aIUAX
npo(eCcCUOHANBHOTO  O0pa3oBaHUsl IO  Pa3IMYHbIM  (U3UKO-TEXHUYECKUM U
WHXEHEPHBIM CIIELIUAIBHOCTSIM.

B mporpamMe 1mo (u3MKe ONpeAesstoTcs IUIaHUPYEMBbIE pe3yJbTaThl OCBOEHUS
Kypca (U3UMKM Ha YpPOBHE cpeaHero oOimiero o00pa3oBaHMs: JIMYHOCTHEHIEC,
METanpeIMETHBIE, pEAMETHBIC (Ha  yrayOiaEHHOM  YpOBHE). Hayuno-
METOJIOJIOTUYECKON OCHOBOM Il pa3paboTKu TpeOOBaHWUW K  JIMYHOCTHBIM,
MeETaIrpeAMETHBIM U MPEAMETHBIM pe3ybTaTaM 00y4arOIINXCSI, OCBOMBIIUX MPOTPaMMy
no ¢u3MKe Ha ypOBHE CpeAaHero oOmiero oOpa3oBaHUs Ha YIIIyOJIEHHOM YpPOBHE,
ABJISIETCSI CUCTEMHO-JEATEIbHOCTHBIN MOAXO/.

[Iporpamma no (hu3MKe BKIIOYAET:

IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHHUS Kypca (U3UKHU Ha yriyOJIEHHOM YpPOBHE, B
TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI MO T0JIaM 00YUYEHUS;

cojiepkaHue yueOHoro npeamera «Pu3nka» mo rogam oOy4eHusl.

[Iporpamma 10 (u3uMKe HMEET NPUMEPHBI XapakTep U MOXET ObITh
UCIIOJIb30BaHA YUYUTEISIMU (DU3UKH JJII COCTaBICHUSI CBOMX PA0OUYUX MPOTPAMM.

[Iporpamma mo ¢u3MKe HE CKOBBHIBAET TBOPUYECKYIO WHHUIIMATUBY YUYUTEICH W
PEIOCTaBISET BO3MOKHOCTU Ui PEAM3allii PA3IMYHbIX METOANYECKUX MOAXOA0B K
npenojaBaHuio  (U3MKKA Ha YIIyOJNEHHOM YpOBHE TMpU YCIOBUU COXPAHEHUS
00s13aTeTbHON YacTH COIEP KaHUS Kypca.

du3nka KaKk HayKa 0 HamOoJiee OOIUX 3aKOHAX MPHUPOJIbI, BBICTYIAs B KaueCTBE
y4eOHOro mpeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUN 00
okpyxatomeM mupe. llkonbHbl Kypc (U3MKH — CHCTEMOOOpa3yIOMMi s



€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NUECKHE 3aKOHBI JIEKAT B
OCHOBE TMPOIIECCOB M SIBICHUH, H3ydyaeMblX XUMHEH, Ouosorueut, Quznyeckomn
reorpadueii u actpoHomuel. Vcnonb3oBaHWe W aKTUBHOE NMPUMEHEHHE (PU3MUECKHUX
3HaHUU OMpEeNeINSI0O XapakTep W OypHOE pa3BUTHE PA3HOOOpPA3HBIX TEXHOJIOTUH B
cdepe SHEepPreTUKu, TPAHCIOPTa, OCBOCHHSI KOCMOCA, MOTYYSHHs] HOBBIX MaTEpUajoB C
3a/laHHbIMU CcBOMcTBamMu. M3ydyeHue (pu3uku BHOCUT OCHOBHOM BKJIaJ] B (POPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa oOOydaromierocsi, B (QOpMUpPOBAHUE YMEHUUN
MIPUMEHSATh HAYYHbI METO/I IO3HAHUS IIPH BBIITOJIHEHUH UMU Y4E€OHBIX UCCIIEI0BAHMM.

B ocHoBy kypca ¢pu3uKu Ha ypOBHE CpeHEro oOIero oopa3oBaHusl OI0KEH Pl
U7ei, KOTOpble MOKHO PACCMATPUBATh KAK MPUHIIMIIBI €r0 MOCTPOSHUSI.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKHUT MaTepuan M3 BCEX paslielioB (DU3MKH, BKIIOYAET Kak
BOITPOCHI KJTACCUYECKOM, TAK U COBPEMEHHOM (DU3UKHU.

Hoea cenepanuszayuu. B cOOTBETCTBUM C HEH Marepuan Kypca (HU3UKA
00BbeIMHEH BOKPYT (pusmueckux Tteopuil. Beaymmm B Kypce siBisieTcst GopMUPOBaHUE
IPENCTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEILIECTBE U IOJIE.

Hoea zymanumapuzayuu. FEE peanmnsanuss TPEANONaracT MCMIOJb30BAHUE
T'YMaHUTAPHOTO MOTEHIMaa (PU3NIECKON HAyKH, OCMBICIICHHE CBS3M Pa3BUTHs (PU3UKU
C pa3BUTHEM OOIIECTBAa, a TaKXe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU IPOoOJIeMaMHu.

Hoea npuknaonoii nanpaenennocmu. Kypc Qusuku yriiyOJ€HHOTO YpOBHS
MPEANOJaraeT 3HAaKOMCTBO C IIMPOKHM KPYroM TEXHHMYECKHMX M TEXHOJIOTMYECKHX
MIPUJIOKEHUN M3YYEHHBIX TEOPHUW M 3aKOHOB. IIpu 3TOM paccMmarpuBarOTCs Ha ypOBHE
OOUIMX MPECTABICHNN U COBPEMEHHbIE TEXHUUECKHE YCTPOICTBA, U TEXHOJIOTUH.

Hoea 3IKonozuzayuu  peanuszyercs TOCPEACTBOM  BBEACHUS  3JIEMEHTOB
COJIEp’KaHusl, MOCBALIEHHBIX SKOJOTMYECKHM MpoOJieMaM COBPEMEHHOCTH, KOTOpPbIE
CBA3aHbl C pAa3BUTUEM TEXHUKU M TEXHOJIOTMM, a Takxke OOCYXIeHus MnpodieM
PalMOHAIIBHOTO MPUPOIONOIB30BAHMS U SKOJIOTHUECKOW O€30MaCHOCTH.

OcBoeHHe coaepKaHUsl MPOrpaMMbl MO (U3UKE TOJKHO OBbITh MOCTPOCHO Ha
OPUHLMIIAX CHUCTEMHO-JESATENIBHOCTHOIO mojaxona. [ns ¢usuku peanuzanus 3TUX
MPUHIUIIOB 0a3upyeTcsi Ha HCIOJIb30BAHUU CAMOCTOSITENBHOTO JKCIEPUMEHTa Kak
MOCTOSTHHO JIeUCTBYtoIIEro (hakropa yueoHoro npouecca. Jis yrnmyOoaéHHOro ypoBHS —
3TO CHUCTEMa CaMOCTOATENbHOTO YYEHUYECKOTO HKCIEPUMEHTA, BKIIOYAIOIETO
(poHTaJIbHBIE YUEHHUECKHUE OMBITHI MPU U3yUYEHUU HOBOI'O MaTepuala, JJabopaTOopHbIe
paboTel u paboThl mpakThkyMma. [Ipw 5TOM BO3MOXHBI JBa CIOco0a peanu3aiuu
¢u3nuecKkoro NpakTukyma. B mepBom ciiydae npakTUKyM MPOBOJIUTCA MO0 B KoHIE 10
u 11 kmaccos, 1100 MOCE MEPBOro U BTOPOrO MOJTYTOJIUNA B KaXAOM U3 ITHUX KIACCOB.
Brtopoii cioco6 — 310 mHTErpatys padoT MpakTUKyMa B CUCTEMY JJabOpaTOPHBIX paboT,
KOTOpBIE IPOBOASTCA B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu 3tom nox pabotamu
MIPAaKTUKYMa MOHUMAETCS CaAMOCTOSITEIBHOE HCCIEAOBAaHUE, KOTOPOE MPOBOIAUTCS I10
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAA 0€3 MOIAroBoi HHCTPYKIUU.



B mporpamme no ¢usuke cucremMa yueHHYECKOTO 3KCIEPUMEHTA, JIaOOpaTOPHBIX
paboT U MpakTHKyma Mpe/ICTaBlieHa €IUWHBIM TepeuHeM. BriOOp TemaTHKu JUisl 3THX
BUJOB  YYCHHYECKUX  MPAKTUYECKUX  pPabOT  OCYIIECTBIACTCA  y4aCTHUKAMU
00pa30BaTENBLHOTO MPOLECCa UCXOAS U3 OCOOCHHOCTEH MOYPOYHOrO IUIAHWPOBAHUS U
ocHameHus kabunera pusuku. [Ipu 3ToM obecriednBaeTcst OB eHUE 00YUAIOIIUMUCS
YMEHUSIMU MPOBOAUTH MPSIMbIE U KOCBEHHbIE N3MEPEHUS, UCCIIEIOBAHUS 3aBUCUMOCTEN
(bu3HUeCKUX BEJIMYUH U MMOCTAHOBKY OIBITOB IO MPOBEPKE MPE/JIOKEHHBIX THIIOTES.

Bbonbiioe BHUMaHME yesSeTCs pEIICHUIO paCYETHRIX U Ka4eCTBeHHBIX 3a1ay. [Ipu
ATOM JJIsl paCYETHBIX 33/1a4 MIPUOPUTETOM SIBJISIIOTCS 33J1a4M C SIBHO 33/1aHHOM U HESIBHO
3aJlaHHON (PU3UYECKONW MOJIEBI0, MO3BOJIAIONIME MPUMEHSATh H3Y4YEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jiena Kypca, TaK U UHTErpupys MpUMEHEHHE 3HAaHUN
U3 pasHbIX pasfeioB. s kayecTBEHHBIX 3a/lady MPUOPUTETOM SIBIISIOTCS 3aJaHUsl Ha
OOBsICHEHHE/TIPE/ICKa3aHne TPOTEKAaHUS (PU3WYECKUX SBICHUM U TIPOIECCOB B
OKpYy)Karolel Ku3Hu, TpeOyromue BbhIOOpa (U3UYECKOM MOJEIU MJid CUTyalluu
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu GI'OC COO k marepuanbHO-TEXHHUUYECKOMY
o0ecreyeHno y4eOHoro mpouecca Kypc (U3UKUA YriayOJEHHOrO YpOBHS Ha YpPOBHE
cpeaHero o0Omero oOpa3oBaHUs JOJDKEH W3Yy4daThCsi B YCJIOBUSAX MPEIMETHOTO
kabuHeta. B kaOuHere (U3MKU JIODKHO OBITH HEOOXOAMMOE JabopaTopHOE
o0opy0BaHUE [IJIs1 BHITIOJIHEHUSI YKA3aHHBIX B MpOrpaMme Mo (U3MKe YUYCHUUYECKUX
OTBITOB, JAOOPATOPHBIX PAaOOT W pabOT MPAKTUKyMa, a TaKkKe JIEMOHCTPAIIMOHHOE
000opyoBaHueE.

JlemoHcTpannoHHOe 000pyaoBanre (HOpMUPYETCsS B COOTBETCTBUHU C MPUHIIUIIOM
MUHUMAJILHOM JIOCTATOYHOCTH M OOECMeYMBaeT TOCTAHOBKY TIIEPEYUCICHHBIX B
nporpaMme 1o (U3MKE KIIOYEBBIX JEMOHCTpAIMil JUIsl UCCIIENOBAHUS HW3y4aeMbIX
SIBJICHUM U MPOIIECCOB, IMIUPUUECKUX U (PYHTAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
MIPUMEHEHU .

JlabopatopHoe 00OpyAOBaHHME IS YUYCHUYECKUX  MPAKTUYECKUX  padoT
(opMupyeTcsi B BUJe TeMaTHYECKHX KOMILIEKTOB U 00ECIeurnBaeTcsi B pacuére OqHOro
KOMIUJIEKTa Ha JABYX OOydalomwuxcs. TeMaTudeckue KOMIUIEKTH JabopaTOpHOTO
o0opy/noBaHUsl JOJDKHBI OBITh TOCTPOEHBI HA KOMIUIGKCHOM HCIOJIb30BaHUU
aQHAJIOTOBBIX U ITU(GPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM
B BUJI€ IU(POBBIX JabopaTopuil.

OCHOBHBIMH TIETISIMA  M3y4ueHUs GU3UKKA B 0OmEeM OOpa30BaHUM SBISIOTCS:

dbopMHupoBaHrE WHTEpPECAa U CTPEMIICHHS] OOydYaIOIMMXCs K HAYYHOMY H3YYCHHIO
IPUPOJIBI, Pa3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUN O HAYYHOM METOJe To3HaHUA U (OPMHPOBAHUE
MCCJIEIOBATENHCKOTO OTHOIICHHS K OKPYKAIOIIM SIBIICHUSIM;

dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa H3yYeHUS OCHOB
CTPOSHHUS MaTepu U QyHIaMEHTAIBHBIX 3aKOHOB (DM3UKH;



dbopMupoBaHre yMEHUN OOBSICHATH SBICHUS C HCIOJIb30BaHUEM (PU3UUECKHUX
3HAHWI U Hay4YHBIX JOKA3aTEIbCTB;

dopMupoBaHHe TPEACTaBICHUA O poiau GU3MKK [ Pa3BUTHS  JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEACTABICHUN O BO3MOXHBIX cepax Oymyiied mpodeccrHoHaNIbHON
JeSITEIbHOCTH, CBA3AHHBIX C (PU3UKOM, MOATOTOBKA K JaJIbHEUIIEMy O0OyUYEeHHUIO B 3TOM
HaIpaBJICHUH.

JlocTikeHrne 3THUX LeJed O00eclneurnBaeTcsl pPEIICHWEM CIEAYIOUIMX 3a1ad B
mpolecce U3y4eHus Kypca (U3MKHU Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus:

OpUOOpPETeHHEe CHUCTEMBbl 3HAaHMM 00 O0O0mMX (QUINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSX, BKJIIOYAs MEXaHUKY, MOJICKYJSPHYIO (PU3MKY, DJIEKTPOIUHAMUKY,
KBaHTOBYIO (PM3UKY U AJIIEMEHTHI aCTPOPU3UKH;

dopMupoBaHHEe YMEHHI NPUMEHSATH TEOPETUUYECKHE 3HAHUS IS OOBICHEHHS
¢usznyeckux SBICHUN B TPUPOJE M IS TNPUHATUS TMPAKTUYECKUX pEIICHUH B
MIOBCEITHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB PEIIECHUs Pa3iIMuYHBIX 33]ad C SIBHO 33JaHHON (PU3MUYECKOM
MOJEJIbIO, 3aa4, OAPa3yMEBaIOLIUX CAMOCTOSATENBHOE CO3/IaHne (PU3NUECKON MOJIENH,
aJIeKBAaTHOM YCIIOBUSM 3a/1a4, B TOM YHUCJIE 33]]a4 UHKEHEPHOT0 XapaKkTepa;

MOHNMAaHNEe (PU3HUYECKUX OCHOB U MPUHITUIIOB JIEHCTBUS TEXHUYECKUX YCTPOMCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOILYIO CPENY;

OBJIAJICHUE METOJaMU CAMOCTOSITEIBHOTO IUIAHUPOBAHHUS U MPOBEIACHUS
(¢u3nYeCKuX HKCIEPUMEHTOB, aHAJIM3a U MHTEPIPETalud HHPOPMAINH, OMpEeAeICHUS
JIOCTOBEPHOCTH MOJYYEHHOTO PE3YNbTATa;

CO3/IaHUE YCJIOBUU JUIi PpPa3BUTHUS YMEHUU MPOEKTHO-UCCIIENOBATEIbCKOU,
TBOPUYECKOU JIESITEIBHOCTH;

pa3BuUTHE HHTEpeca K cdepam mpodeccnoHalIbHON AESITENTbHOCTH, CBSI3aHHOW C
(u3HKOIA.

B cootBerctBuu ¢ TpedoBanuamMu @I'OC COO yrinyOnéHHbIN ypOBEHb U3yUEHHS
yaeOHoro npeaMera «du3nka» Ha ypoBHE CpeIHETO 00I11ero o0pa3oBaHus BeIOUpACTCS
oOy4aroluMucs, IJIAHUPYIOIIUMU TPOAOKEHHE O00pa30BaHUs MO CHELHMATBHOCTAM
(U3UKO-TEXHUYECKOTO TIPOQuIIs.

Ha wuzyuenne ¢uszuku (yriyOn€HHBIA YpPOBEHb) HAa YPOBHE CpPEIHEro OOLIEro
oOpazoBanus orBoautcs 340 vacoB: B 10 kinacce — 170 wacos (5 yacoB B Hezeno), B 11
kiacce — 170 gacos (5 yacoB B HEZEIO).

[Ipemymaraemeiii B mporpamme 1o ¢GU3MKE TMepedeHb JabOpaTOpHBIX U
NPaKTHYECKUX pPAabOT SBISIETCS PEKOMEHJOBAHHBIM, YYHUTENb JelaeT  BBIOOD
NpOBEACHHS JTa0OpAaTOPHBIX pabOT ¥ OMBITOB C YYETOM  HMHIWBHIYaTbHBIX
0COOEHHOCTEN 00yJaronmxcs.



COJEP XAHME OBYUYEHUA
10 KJIACC

Pasznen 1. Hayunblii MeTOX HO3HAHUS NIPUPOABI.

®dusuka — pyHIaMeHTalbHasg HayKa o mpupoje. Hayunsiit MeTo mo3HaHUs U
METO/JIbI UCCIEIOBAHUS (PU3NUECKUX SBICHUI.

DKCIEpUMEHT U Teopus B Ipolecce NMo3HaHusa npupoasl. Habmronenue u
AKCIIEPUMEHT B (pU3UKeE.

Cnoco0Obl u3MepeHusi (U3MYECKUX BEIMYMH (AHAJOTOBbIE W IU(POBBIC
MU3MEPUTEIIbHBIE MPUOOPBI, KOMIBIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[lorpemnoctT  u3MepeHWt  (U3MYECKUX  BENUYMH  (aOCONIOTHAs W
OTHOCHUTEIIbHAS).

MonenupoBanue GU3NYECKUX SBICHUM M MPOLECCOB (MaTepHalbHas TOYKa,
abCONIOTHO TBEPAOE TENO, HAeajbHas >KUJIKOCTh, WACAJIbHBIA ra3, TOUYEUYHBIN
3apan). ['unore3a. ®U3nyeckuii 3aKOH, rPaHULbl €r0 MPUMEHUMOCTH. Puznueckas
TEOPHs.

Ponb u Mecrto ¢u3uku B GOpMUPOBAHUU COBPEMEHHOW HAay4YHOH KapTHHBI
MUpa, B IPAKTUYECKON EATEIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadbopamopusie padomuol, RPAKMUKYM.

W3mepeHne cuiibl TOKa W HaNpsDKEHUS B LEMHM MOCTOSHHOTO TOKa MpHU
MOMOIIIM aHAJOTOBBIX U HU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LHU(poBoH J1aboparopueit no ¢usuke. [Ipumepsl nzmepeHus
(U3HUECKUX BEIMYUH NPU MOMOIIM KOMIBIOTEPHBIX JATUHUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuxa.

Mexanuueckoe nBrxkeHre. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHIKECHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3aja4l MEXaHUKHU.

Pagnyc-BekTop MarepuasbHOW TOYKH, €r0 NPOEKIUU Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienue, CKOpPOCTh (CpelHSISI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) M
YCKOpPEHHE MaTepHaIbHOW TOYKH, MX MPOEKIHMH Ha OCH CHUCTEMBI KOOpPJMHAT.
CroxeHue nepeMeieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUSI U TyTH MAaTepUaIbHOM TOUKH OT BPEMEHH U UX
rpauKu.

CBobOonHOe majeHue. YCKOpeHHue CBOOOIHOTrO TajeHus. JIBWKeHHE Tea,
OpOILIEHHOTO TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTb KOOPAMHAT, CKOPOCTU HU
YCKOpPEHUsI MaTepraIbHOU TOUYKHA OT BPEMEHH U UX TPaPUKH.



KpuBonunennoe  nBuxeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKH 11O
OKPYXXKHOCTH. YTJOBas M JUHEWHas ckopocTh. [lepuoa u wactora oOpaileHus.
LlenTpocTpeMuTenpbHOE (HOPMAJIBHOE), KacaTeabHOE (TaHTCHLMAIBHOE) U MOJIHOE
YCKOPEHHE MAaTEPUAIBHON TOUKH.

TexHu4yeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CHUIAOMETD,
JBWKEHUE CHApsAOB, LIEMHbIE, IIecTepéHYaTble W pEeMEHHBIE Mepeaayu,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCU€Ta, WILTIOCTPAIUs KHHEMATHYECKUX XapaKTePUCTUK
JIBUYKEHUS.

CnocoObl HcCleTIOBaHUS ABUKEHUN.

Nnmroctpanus npeaenbHoro nepexoa i N3MEpeHHe MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUAKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBukeHus: Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HanpaBnenue ckopoCcTu npu ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHME IIyTE€H, TPACKTOPHI, CKOPOCTEW IBUKEHUS OJHOIO M TOIO XK€
TeJa B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit 3xcnepumenm, nadbopamopusie padomul, RPAKMUKYM.

N3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO ONPEACIICHUsST MTHOBEHHOM
CKOPOCTH.

N3mepenne yCKOpeHHs MpU MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBM)KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH NHYTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBUKCHUU.

N3mepenue YCKOpPEHUS CBOOOJTHOTO naJIcHUs (peKOMEHI0BaHO
WCIIOJb30BaHKEe HU(PPOBOI J1TabopaToOpun).

N3yuenne pABWKEHUs Tena, OpOIIEHHOTO Topu3oHTanbHO. IIpoBepka
TMIOTE3bl O MPAMON IMPONOPUMOHAIBHOW 3aBUCUMOCTH MEXAY JaIbHOCTBIO
N0JIETA U HAYAJIBHOM CKOPOCTBIO TEJIa.

N3yuyenue [BMXKEHHSI Tejla MO OKPYXHOCTH C MOCTOSHHOM 1O MOIYJIO
CKOPOCTBHIO.

HccnegoBanue 3aBUCMMOCTH Tepuoja oOpalieHus: KOHMYECKOrO0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBoiii 3akoH Hrprorona. MueprumaneHble cuctemsl orcuéra. [IpmHumn
oTHocuTenbHOCTH ["anmuies. HeuHepuuanabHbie cUCTEMBI OTcuéra (OmpeneseHue,
MIPUMEDPBHI).

Macca tena. Cuna. [IpuHUIuUI Cynepro3uiuy CUll.

Bropoi 3axoH HeroTOHA 1111 MaTepranbHON TOUKHU.

Tpernii 3ak0oH HproTOHA 1711 MaTepuaibHbIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSA. OKBHUBAJIEHTHOCTh TIPABUTALMOHHON U
VHEPTHOM MACCBI.

Cuna TsKeCTH. 3aBUCHMOCTDh YCKOPEHHUSI CBOOOJHOTO TAJCHHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI U OT reorpaduyeckod IMHPOTHL. JIBUKeHHE
HEOECHBIX Tell U UX CIyTHUKOB. 3akoHbl Kerutepa. [lepBast kocmMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tenma. Bec Ttema, mBmxymerocs c
YCKOpPEHHEM.

Cuna tpenms. Cyxoe tpeHue. Cuiia TpEHUs CKOJIBXKEHUS W CHIIA TPEHUS
nokos. Koadp¢uuuent tpenus. Cuna CONpOTHBICHUS IPH [BHKEHUU Tela B
KUJKOCTH WUJIU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENIBHOTO JBUKEHMS.

Hasnenue. ['mapocratuueckoe nasienue. Crnna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHI: IOALIMITHUKY,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu.

Habintoienue aBMKEHUs T€Nl B MHEPLMAIBHBIX U HEMHEPLUAIbHBIX CUCTEMAX
OTCYETA.

[IprHIMI OTHOCUTEIBHOCTH.

Kauenue nByx IMIMHAPOB WM IIAPOB PAa3HOM MacChl C OJAMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIBHO HEMHEPLIMAIBHOM CUCTEMBI OTCUETA.

CpaBHeHHE  PaBHOACHUCTBYIOIIEH  MOPWIOKEHHBIX K TeIy CUI C
IIPOU3BEICHUEM MACCHI TEJa HAa €r0 YCKOPEHUE B MHEPLUAJIbHON CUCTEME OTCUYETA.

PaBeHCTBO cHIT, BOBHHKAIOIIUX B PE3YJIBTATE B3aNMOICUCTBUS TEN.

N3mepenne macce 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM ITOABEME U NAJCHUN.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomaol, npaKmMuKym.

N3mepenne paBHOJAEHCTBYIOUIEH CUJI MPU ABUKEHUU OpyCKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumnoTe3bl 0O HE3aBUCUMOCTH BPEMEHH JIBUKEHUS OpycKa 1o
HAaKJIOHHOMW INIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00paslie, OT UX AePOpMaIlHH.

W3yveHne TBUKCHHS CHCTEMBI TEJl, CBSI3aHHBIX HUTHIO, IICPEKUHYTON depes
JIETKUM OJIOK.

W3mepenne kodduIMenTa TPeHUs M0 BEIMYUHE YrIIOBOro KoddduimeHra
3aBucuMoCTH Fppy(N).

WccnegoBanue NBUKEeHUs OpycKa MO HAKJIOHHOW IJIOCKOCTU C MEPEMEHHBIM
KO3 (HULIUEHTOM TPEHHUS.

N3ydenune nBuKEHNs rpys3a Ha Bally C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomoTHO TBEpHOe Temo. [locTymarensHOe W BpallaTelbHOE JBHKCHUE
TBEpHOro Tena. MOMEHT CHIJIBI OTHOCUTEIBHO OCH BpamleHus. [limedo cuibl.
CrioxeHune CiiI, IPUIOKEHHBIX K TBEpIoMy Teny. LleHTp TskecTu Tena.

Y ciioBust paBHOBECHS TBEPIOTO TeENA.

YcroitunBoe, HEyCTOMYMBOE, O€3pa3InyHOE pPABHOBECHE.

TexHuyeckue yCTpPOWCTBA U TEXHOJOTMYECKUE IIPOLECCHI: KPOHILUTEWH,
CTPOMTENBHBIN KpaH, pelIETYaThle KOHCTPYKIIUH.

Jlemoncmpayuu.

VY ciioBusl paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopmusie padomuol, RPAKMUKYM.

UccnenoBanne ycrnoBUil paBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpALLCHHUS.

KoHcTpyrnpoBaHne KpOHIITENHOB U PaCUET CUJI YIIPYTOCTH.

N3ydenune ycTONYMBOCTH TBEPAOIO TEJIA, UMEIOLIETO IIJIOIIAAb OIOPHI.

Tema 4. 3akonsvl coxpanenus 6 Mexanuxe.

NmMnynec MaTepuanbHOM TOUKH, CUCTEMBI MaTepUAIIbHBIX TOUEK. LleHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 JBHKEHUH LIEHTPA Macc.

NMnynibe cUibl 1 UI3MEHEHUE UMITYJIbCa TEJa.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE BHXKEHUE.

MoMeHT umIysibca MaTepUaIbHON TOUKH. [IpeacraBienne o coxpaHeHUH
MOMEHTA UMITYJIbCA B UEHTPAIbHBIX MOJISX.

PabGora cuiabel Ha MajgoM M Ha KOHEYHOM nepemerieHun. I paduyeckoe
npescTaBieHre paboThl CUITBI.

MoIIHOCTb CHIIBL.

KuneTtndeckast sHeprus MarepuaibHOM TOUKU. Teopema 00 n3MeHEHUU
KUHETUYECKOW YJHEPTUM MATEPUATIBHOU TOUYKHU.



[loTeHumanbHble W HEMOTEHUUANbHbIE CUJbL. [loTeHIManbHas 3HEpPrus.
[ToTeHunanbpHas dHeprus ynpyro ae@opmMupoBaHHOW NpykuHbI. [loTeHuManpHas
DHEpPrus Tena B OJHOPOJHOM IpaBUTALMOHHOM Imoje. [lorennumaneHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJHOTO Iapa (BHyTpH U BHeE miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThbsi KOCMHYECKasE CKOPOCTb.

CBsi3p  pabOThl HENMOTEHLMAIBHBIX CHUJI C HW3MEHEHUEM MEXaHUYECKOU
DHEPTUH CUCTEMBI TeJl. 3aKOH COXPAaHEHHsI MEXaHWYECKON YHEPTUN.

Yrpyrue u Heylpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHy/IM Ui MIEAaNbHOM JKUIKOCTH KakK CJEACTBHE 3aKOHA
COXpaHEHUS MEXaHUYECKOM SHEPIUH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLIECCHI: JBHKECHHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, THUPOCKOM, (PUrypHOE KaTaHWE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXpPaHEHHUsI UMITYJIbCA.

PeaktnBHOE NBMXEHUE.

W3mepeHne MOLITHOCTH CUJIBI.

M3MeHeHre 3Hepruu Tella Ipyu COBEPLICHUH PaOOTHI.

B3anmHbIe npeBpalieHnss KWHETHYECKON W TOTEHIUAIIBHOW YHEPTUM NTpU
JEHUCTBUN HA TEJIO CUJIBI TSKECTU U CHJIbI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM TaJICHUH.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomul, nPAKMUKYM.

N3mepenne nMmmysibea Tea o TOpMO3HOMY ITyTH.

N3mepenne cuibl TATH, CKOPOCTH MOJENHU AJIEKTPOMOOMIISE U MOILIHOCTH
CHUJIBI TSATH.

CpaBHEHHE U3MEHEHUS NMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanue cOXpaHEeHUs UMITYJIbCA [IPU YIIPYTOM B3aUMOJEHCTBUN.

N3mMepeHne KNHETUYECKON SJHEPTHUX TEJIA IO TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUsI TOTEHIMAIBHON YHEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHMUS.

Omnpenenenue paOOTbl CUIIBI TPEHUS NMpPHU JBUKEHUM Tejla MO HAKIOHHON
IIJIOCKOCTH.

Pa3znen 3. MoJiekyasipHasi pu3uKa ¥ TEPpMOJIMHAMHUKA.

Tema 1. Ocno6vt MONEKYAAPHO-KUHEMUUECKOU MeEOPUU.

OCHOBHBIE TOJOXKEHUA MOJEKyJIApHO-KuHeTnyeckorn Tteopuun (MKT), ux
ombiTHOe oOocHOBaHue. Jluddy3us. bpoyHOBCckoe JBIKEHHE. XapakTep
JIBYKEHUS M B3aMMOJICUCTBHSI 4YacTHI[ BewecTBa. MoJenu CTpOEHUs Ta3oB,
KHUJIKOCTEH U TBEPABIX TEN U OOBSICHEHHE CBOWMCTB BEIIECTBA HA OCHOBE ATHX



Mozened. Macca u pazMepel Mojekya (aromoB). KosmuecTBo BemiecTsa.
[TocrosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mepenus. Illkana
temneparyp Llenbcus.

Mopenp uaeanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH: YACTHULIBI
rasa JIBUKYTCSI XaOTHUECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

l'azoBble 3akoHBl. YpaBHeHue MeHneneeBa—Knanelipona. AOcosoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlanpToHa. M3ompoiieccrl B
UJcealbHOM Ta3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'padudeckoe
Ipe/ICTaBIIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIy JaBICHHUEM M  CpPEAHEH  KUHETUYECKOW  JHEprueu
MOCTYIATEIBLHOTO TEIJIOBOTO JBMKEHUS MOJIEKYJ HJI€aIbHOTO ra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KMHETUUYECKON TEOPUH HI€ATIbHOTO Ta3a).

CBs13b a0CONIOTHOM TeMIepaTypbl TEPMOJIMHAMHYECKOW CUCTEMBI CO CpeaHEN
KUHETHUYECKOU SHEPTUEHN ITOCTYIIATENIBHOIO TEIIOBOIO IBUKEHUS €€ YACTHILI.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapoMeTp, MoTyYeHUEe HaHOMATEPHUAIIOB.

Jlemoncmpayuu.

Mopenu IBU>KEHUS YaCTHUIl BEILIECTBA.

Mopens OpOyHOBCKOT'O IBUKEHUS.

Buneopomnuk ¢ 3anuchio peanbHOro OpOyHOBCKOTO JBUKEHUS.

Huddy3ust KUIKOCTEH.

Mogens onbita llTepHa.

[IpuTskeHrE MOJIEKYII.

Mopenu KpuCTaIUINYECKUX PEMIETOK.

HaGnronenue u nuccneaoBaHre H30MpOLECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopmusie padomul, RPAKMUKYM.

HccnenoBanne mponecca YCTaHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MeHE MEXy TOpsiueit U XOJIOAHOM BOJIOM.

N3ydyeHne H30TEpMHUUECKOro Ipolecca (PEeKOMEHJOBAHO HCIOJIb30BaHUE
1upoBoit TabopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuenue n3obapHOro mpoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmoaunamuueckass (T[[) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMHUYECKONU CUCTEMBbI. BHEelHne u BHyTpeHHKE napamerpsl. 1lapameTpsl
TEPMOJIMHAMHYECKOW CUCTEMBI KAK CPEIHUE 3HAYCHHS BEJMYMUH, OIUCBIBAIOIINX
€€ COCTOsTHME Ha MUKPOCKOIINYECKOM YPOBHE.



HyneBoe Hauamo TepmoauHamuiku. (CaMONpPOU3BOJIbHAS — pelakcaius
TEPMOJUHAMHYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mogens ulealbHOrO Ta3a B TEPMOJWHAMUKE — CHUCTEMa YpaBHEHHII:
ypaBHeHHEe MenaeneeBa—Knanenpona u BbIpaXeHHE JUIsi BHYTPEHHEH JHEPTHM.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJIENIN: HU3KAsl KOHIIEHTpAIMs YacTHIl, BHICOKHE
TEMIEPATypbl. BeipaxkeHue 1uisi BHYTPEHHENW SHEPTUU OAHOATOMHOTO UIEAJIBbHOTO
rasa.

KBa3ucrarnueckue u HECTATUYECKUE TIPOLIECCHI.

DneMeHTapHas pabota B TepMoArHamMuKe. Berancienre paboTsl o rpaduky
npoliecca Ha PV-nuarpamme.

Teruonepenaya  kak  cnoco0  WM3MEHEHUST  BHYTPEHHEH  SHEPIruu
TEpPMOJMHAMUYECKOM  cucTemMbl 0e3  coBepuieHus pabotTel.  KouBekuus,
TEIJIONPOBOIHOCTD, U3ITyYEHUE.

KomnuectBo Ttemnorel. TemnmoéMKocTs Tena. YAenbHas H  MOJIIpHAs
TEIUTIOEMKOCTH BEUIECTBA. YpaBHeHHME Maliepa. YjaenbHas TEmioTa CropaHus
TormBa. Pacu€r KojuuecTBa TEIUIOTHI mnpu Temionepenadye. I[lonstue 006
aauabaTHOM Ipoliecce.

IlepBblii 3aKOH TEpMOAUHAMUKH. BHyTpeHHssi »Heprus. KomnmuectBo
TEIJIOTBI W paboTa Kak Mepbl M3MEHEHHS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMHYECKON CUCTEMBI.

Bropoil 3akOH TEpMOAMHAMHMKH JJIsI PAaBHOBECHBIX IMPOLIECCOB: YEpe3
3aJIJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOM CHUCTEMBI TMPOXOJUT
eIMHCTBEHHAs aguadaTa. AOCOIIOTHAs TeMIIepaTypa.

Bropoii 3akOH TEpMOAMHAMMKM JUIsI HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TepeaaTh TEIIOTY OT 0oJiee XOJIOAHOTO Tela K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh IpUPOIHBIX MPOIECCOB.

[Tpunnune! aecteus TerioBbix MamuH. KII/I.

Maxkcumanbaoe 3HaueHue KIIJI. [{ukn Kapno.

DKOJIOTUYECKUE ACHEKTHl MCIOJIb30BAHUS TEIUIOBBIX ABUraTeieil. TemioBoe
3arpsi3HEHHE OKPYKaroLeH Cpeibl.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKUE IPOILIECCHI: XOJIOAUIBHUK,
KOHJUITMOHED, NU3CIbHBIA W KapOIOpPAaTOpHBIA JABUTATENd, MapoBas TypOWHA,
MOJIYyYECHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AlUA «TEIUIOBBIX» OTXOJIOB C
MCIIOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHNYECKOTO TOTTUBA TS
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTHUH.

Jemoncmpayuu.

N3menenune Temmneparypsl pu aanadaTuieckoM pacIiupeHUN.

Bosnymnoe orauso.

CpaBHeHUE yACTBHBIX TEMIOEMKOCTEN BENIECTB.



CnocoObl U3MEHEHMS] BHYTPEHHEW SHEPTUU.

HccnenoBanue annabaTHOTO Tpoliecca.

KomnproTepHbie MOJIEN TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, nPAKMUKYM.

N3mepenune yaenbHON TEIITOEMKOCTH.

HccnenoBanue nporecca OCThIBAHUS BEIIECTBA.

NccnenoBanue annadbaTHOTO Ipoliecca.

N3ydenune B3aUMOCBSI3U SHEPIUU MEXKMOJEKYISIPHOTO B3aUMOJICUCTBUSL U
TeMIepaTypbl KUTICHUS KUJKOCTEH.

Tema 3. Aepezammnvie cocmoanusn eeujecmea. Dazosvie nepexoowvl.

[TapooOpa3oBanue u KoHjaeHcanus. McnapeHue W KumeHue. Y aeiabHas
TEIIOTa Mapoo0pa3oBaHUA.

HacelllieHHble W HeEHachllleHHbIe mapbl. KadecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH W JABJIECHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCUMOCTh
0T 00BbEMa HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B KUJKOCTH.

BnaxxnocTs Bo3ayxa. AOCONIOTHAS 1 OTHOCUTENIbHAS BIIAXKHOCT.

Teépnoe Teno. Kpucranmnuyeckue u amopdHbie Tesna. AHU30TPOIHS CBOWMCTB
KpuctaiuioB. [lmaBieHne W KpuUCTaluIM3alps. Y AENbHAs TEIUIOTA IUJIABIICHUS.
CyO6numarnusi.

Hedopmanuu TBEpHOro tena. Pactskenue u cxxarue. Capur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TeruioBoe pacuupeHue KUAKOCTEH W TBEPABIX Ted, 00bEMHOE U JIMHEHHOE
pacipeHnre. AHTapMOHU3M TEIJIOBBIX KOJIEOAHUIM YaCTHI BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paCIIMPEHHUs Tell (Ha KaYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (a30BbIX MEPEX0JIax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTspkeHUE. KodphUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumnspasie spnenus. J{apinenue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmymna Jlammaca.

TexHuyeckre yCTpOMCTBA M  TEXHOJIOTMYECKHE IPOLIECCHI:  HKUIKHE
KPUCTAILJIbI, COBPEMEHHBIE MaTEPHUAJIBI.

Jemoncmpayuu.

TeruoBoe pacmupeHue.

CBoiicTBa HACHIIIIEHHBIX MTAPOB.

Kunenue. Kunenue npy noHM>X€HHOM TaBJICHUM.

N3mepeHne cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.



Kanunnsphsie sBneHusI.

Mopenu HEeHbIOTOHOBCKOM JKHJIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hccenenoanne HarpeBaHus U IUIABIEHUS KPUCTAIIMYECKOTO BEIECTBA.

Bunasr nepopmarmii.

Habmronenue manbix aedopmariui.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, nPAKMUKYM.

N3ydenune 3aKkOHOMEPHOCTEN UCTTAPEHHUSI JKUIKOCTEN.

N3mepenne yaenbHOM TEIUIOTHI IUIaBICHUS JIb/A.

N3y4denne CBONCTB HACHILLIEHHBIX TAapOB.

N3mepenne abCOMIOTHON BIAXKHOCTH BO3AyXa M OLICHKA MAacChl IapoOB B
ITOMEILCHNH.

N3mepenue korpduiineHTa moBepXHOCTHOTO HATSXKEHHUS.

N3mepenne moayns FOxra.

HccnenoBanne 3aBUCUMOCTH  JedopMalluid  PE3WHOBOro obpa3na OT
PUJIOKEHHOW K HEMY CHJIBI.

Pa3zneu 4. DiiekTpoAUHAMUKA.

Tema 1. Dnekmpuueckoe none.

DNeKkTpu3anmsl Tell U €€ MPOABJICHUS. DJCKTPUUECKHW 3apsan. [IBa Buma
ANEKTpUUYECKUX 3apsAnoB. [IpOBOJHUKH, AUAIEKTPUKH U  MOJYINPOBOJHUKH.
DJIEMEHTApHBIN JJNEKTPUYECKUN 3apsil. 3aKOH COXPAHEHUS DSIIEKTPUYECKOIO
3apsza.

B3aumoneiicteue  3apsnoB.  Toueunsle  3apsapl.  3akoH — Kynona.

Onextpuyeckoe noJie. Ero neicTeue Ha 3J€KTPUUIECKUE 3apsIbl.

HanpsixénHocts  anextpuueckoro mnons. IIpoOueiit  3apsn.  JIlunuwm
HaNpsKEHHOCTH DJIEKTPUYECKOTO MOJsA. OHOPOIHOE IEKTPUUYECKOE TIOJIE.

[ToTeHINANBHOCTh 3JIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMATIOB M
HamnpsbkeHne. [loTeHImanbHas SHeprus 3apsia B 3JIEKTPOCTATUYECKOM MOJIE.
[ToreHnman snexkTpocTaTndecKoro noiist. CBA3b HANPSKEHHOCTH MOJIL U PA3HOCTH
MOTEHIUANIOB ISl AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaK U
HEOTHOPOJIHOTO).

[TpuHIMT CYTIEpIIO3UITUHN DNEKTPUUECKUX MTOJIEH.

[Tone Toueunoro 3apsima. Ilose paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PAaBHOMEPHO 3apsHKEHHOTO 1o 00bEéMy Tmapa. Ilosie paBHOMEPHO 3apsKEHHOM
OecKOHEYHOW TUIOCKOCTH. KapTuHbl NWHUNA HANpsHKEHHOCTH OTUX TMOJNEH U
AKBHUITOTECHIIMAIHHBIX TOBEPXHOCTEH.

[TpoBOIHUKM B 3JIEKTPOCTATUYECKOM ITOJIE. Y CIOBUE PABHOBECHS 3aPSJIOB.

JIusAeKTpUKI B AIEKTPOCTATUYECKOM noJie. Jusnexrpuueckas
MIPOHUIIAEMOCTh BEIIECTBA.



KongeHcaTop. DneKkTpo€MKOCTh KOHAEHCATOpA. DJIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa.

[TapamiensHOE coequHeHnEe KOHAeHcaTOpoB. [locmenoBaTenbHOE COETMHEHUE
KOHJIEHCAaTOPOB.

DHeprus 3apsLKEHHOT0 KOHJEHCATOopa.

JIBM>KEHUE 3apsSyKEHHOM YaCTULIBI B OJTHOPOJIHOM 3JIEKTPUUECKOM ITOJIE.

TexHuyeckre ycTpouCTBa M TEXHOJIOTUYECKUE MPOLIECCHI: 3JIEKTPOCKOT,
ANEKTPOMETP, DJIEKTPOCTATHUYECKash 3alllMTa, 3a3€MIJICHHE 3JIEKTPOIPUOOPOB,
KOHJIeHCcaTophl, TeHeparop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO M MPUHLINI IEUCTBUS DJIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3apPSKEHHBIX TAPUKOB.

DNeKTpUYECcKOe MoJe IBYX 3apsKEHHBIX MIIACTHH.

Monens anexTpoctaTuueckoro reueparopa (Ban ne I'paada).

IIpOBOJTHHUKH B JIEKTPUUYECKOM II0JIE.

DnekTpocTaTudecKas 3aluTa.

Y CTpONCTBO U IEWCTBHAE KOHIEHCATOPA ITOCTOSSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  JJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLAAU
IUTACTHH, PACCTOSIHUS MEXY HUMU U TUAJIEKTPUIECKON MPOHULIAEMOCTH.

OHeprus 3JEKTPUUYECKOTO MOJIS 3apSKEHHOT0 KOHJIEHCATOPA.

3apsanka 1 pa3psaka KOHJIEHCATOpa Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomal, npaAKMuUKym.

OneHka cui B3anMOJEHCTBUS 3apSyKEHHBIX TEJ.

HaGnronenue npeBpallieHus SHEPTUM 3apsSKEHHOT0 KOHASHCAaTOpa B SHEPTHUIO
M3IIy4YEeHHS CBETOJIMOAA.

N3yuyenune npoTekaHus TOKA B MU, COJEpKaIleld KOHIEHCATOP.

Pacrmipenenenue pa3HOCTH MTOTEHIMAJIOB (HampsDKEHMS ) pu
[IOCJIEOBATEIBHOM COEUHEHUYU KOHIEHCATOPOB.

HccnenoBanue pa3psiaa KOHASHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoanublil 31eKMpudecKuil mok.

Cuina toka. IIocTOSsHHBIN TOK.

VYcaoBUs CyliecTBOBaHUSI MOCTOSSHHOTO 3JIEKTPUYECKOTO TOKA. VICTOUHUKH
toka. Hanpsbxenne U u DJIC €.

3akoH OMa Ji71s1 y4acTKa LEeTH.

DNeKTpuYecKoe COMPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJIHOPOJHOTO MPOBOJHMKA OT €ro JUIMHBI U TUIOUIAJAM TOMEPEYHOT0 CEYEHUS.
VY nenbHOE CONMPOTUBIIEHUE BEIIECTBA.

[locnenoBarenbHOE, MapajjIebHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBnEHHBIX nekTpuueckux uemnei. [Ipasuna Kupxroda.



Paborta anextpuueckoro Toka. 3akoH Jxoyns—JIeHna.

MOUTHOCTh 3JIEKTPUYECKOTO TOKa. TemioBasi MOIIHOCTb, BbljeNisgeMasi Ha
pesucrope.

OJIC u BHyTpEeHHEE COMNPOTUBICHUE HCTOYHHMKA Toka. 3akoH Oma s
MOJIHOW  (3aMKHYTOM) JJEKTPUYECKOM I1iemd. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3aMbikanue.

KonnencaTop B 1ienu moCTOSHHOTO TOKA.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTHYECKUE IIPOLIECCHI: aMIEPMETD,
BOJITMETP, PEOCTAT, CUETUUK IIIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3Mmepenue cuiibl TOKa U HAMPSHKEHUS.

Hccnenoanne 3aBUCUMOCTH CHJIbI TOKA OT HAIPSKEHUS JUIs1 PE3UCTOPA,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COMPOTUBIICHUS LIWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN MTONIEPEYHOTO CEUYEHHUS M MaTepuaa.

UccnenoBanue 3aBUCUMOCTU CUJIBI TOKA OT COMIPOTUBJICHUS TTPU TTOCTOSTHHOM
HaIpsHKCHUH.

[Tpsamoe n3mepenne I/]C. KopoTkoe 3aMbIKaHHE TaIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnoco0bI coeTMHeHUs] ICTOYHUKOB Toka, DJIC OGaTtapeii.

HccnenoBanne pa3HOCTH MOTEHIIMAIOB MEXAY IMOJIOCAMH MCTOYHHUKA TOKA
OT CHJIBI TOKA B IIEIIH.

Yuenuueckuit s3xcnepumenm, nadopamopusie padomaol, npAKMUKYM.

HccnegoBanne cMEMaHHOTO COEAUHEHUS PE3UCTOPOB.

N3mepenue yienbHOro CONPOTUBIICHUS POBOIHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIbI TOKa OT HANPSOKEHUS MU JIAMIIBI
HaKaJIMBaHUS.

YBenuueHue npeesia usMepeHus ammnepmerpa (BoiabTMeTpa).

N3mepenne 3/1C u BHYTPEHHETO CONPOTUBIICHNUS] ICTOYHHUKA TOKA.

UccnenoBanue 3aBucumoctr D/[C raJbBaHMYECKOTO 3JIEMEHTA OT BPEMEHU
IPU KOPOTKOM 3aMbIKAHUH.

Hccnenoanne pazHOCTH MOTEHUMAIOB MEXKIY MOJIOCAMU HMCTOYHUKA TOKa
OT CHWJIBI TOKA B IICIIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOW MOIIIHOCTH UCTOYHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku 6 paziuunslx cpeoax.

DNeKTpUYecKasi MPOBOJUMOCTh  PAa3UYHBIX  BEIIECTB.  JJIEKTPOHHAS
MIPOBOAMMOCTD TBEP/IBIX METAJIOB. 3aBUCUMOCTh CONPOTUBIICHHS] METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTb.



DJIEKTPUYECKUN TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYyYKOB.

ITonynpoBoIHHKHY. CoOcTBeHHas U pUMecHas IPOBOJIUMOCTh
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexoa. [TomynpoBoAHUKOBBIE TPUOOPHI.

DNEeKTPUYECKUNA TOK B 3JEKTPOJIUTAX. DJIEKTPOJIUTHYECKAS] AUCCOLIMALIMSL.
OnekTponun3. 3akoHsl Papanes 11 3JIEKTPOIIn3a.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIMI
paspsa. Paznmuynble TUIIBI CAaMOCTOSTENBHOTO paspsana. Monnus. [lma3ma.

TexHuyeckue yCTpOWCTBA M NIPAKTHYECKOE IPUMEHEHHE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-JIy4yeBasi TpyOKa, MOJYIPOBOJHUKOBBIE HPUOOPHI: JHOJ,
TpaH3uCTOp, (QOTOAMOM, CBETOAMOJ, TallbBaHUKA, padUHUpPOBAHUE MEAH,
BBIIIJIABKA ATIOMUHUS, AIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJIIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB JIEKTPOIUTOB.

3akoHbI ekTpoan3a Papajes.

NckpoBoit paspsa U MPOBOAMMOCTD BO3AYXaA.

CpaBHeHHE IPOBOAMMOCTH METAJUIOB U MTOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI IPOBOAMMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadbopamopusie padomul, RPAKMUKYM.

HaOnronenue snexkTposusa.

N3mepenue 3apsia OTHOBAJIEHTHOTO HOHA.

HccnenoBanue  3aBUCHMOCTM  CONPOTHUBIICHHMS ~ TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsiTHE BONBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

DuU3HYeCKUN MPAKTUKYM.

Crioco0bl n3mMepeHust GU3NYECKUX BEJIMYMH C UCIOJB30BAaHUEM aHAJIOTOBBIX
U TU(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMIIBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTA U3MEPEHUN (PU3UUYECKUX BEJIMYUH.
O1ieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHMM, MCCIEIOBAaHUWA  3aBUCUMOCTEH
¢u3nUecKuX BEIMYHMH, MPOBEPKA MPEMJIOKEHHBIX THUMOTE3 (BBIOOp M3 padoT,
ONMCAHHBIX B  TEMAaTHYECKHX  pas3lenax «YYEHMYECKHMH  SKCIEPHUMEHT,
Ja00paTopHbIe PaOOTHI, TPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

Nzyuyenne kypca ¢usuku yrayonéuHoro ypoBHs B 10  kmacce
OCYILIECTBIISIETCA C YYETOM COJEPIKATEIBHBIX MEKIIPEAMETHBIX CBI3€U C Kypcamu
MaTE€MaTUKH, OMOJIOTHH, XUMUU, T€Orpauu U TEXHOJIOTHH.

Mesicnpeomemnole NOHAMUS, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
NnO3HAHUA: SBICHUE, HAYYHBIA (akT, rUnoresa, (pu3nueckas BEIUYMHA, 3aKOH,



Teopusi, HaONIOJICHHUE, SKCIEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEpEHHE,
HOTPELIHOCTY U3MEPEHUM, U3MEPUTENbHBIE TPUOOPBHI, LIU(poBast 1adopaTopHsl.

Mamemamuka: peuieHue CUCTEeMbl YypaBHeHHH. JlunedHas QyHKuusA,
napaboia, rurepboa, ux rpaQuKyd U CBOWCTBA. TpUroHOMETpUYECKUEe (HYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTops! 1 MX IPOEKLUU Ha OCU KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

Buonozua: Mexannueckoe ABI)KEHUE B XKUBOU npupone, nud¢ysus, ocMoc,
TEII000MEH JKHUBBIX OpPTaHM3MOB, TEIIOBOE 3arps3HEHHE OKPY)KAIOIIEH Cpeibl,
yTHWiIH3auusg OWOOpPraHMYECKOTO TOIUIMBA JUIA BBIPAOOTKH «TEIUIOBOM» H
AJIEKTPOIHEPIUH, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPOJIE,
AJIEKTPUYECKUE SIBICHUS B dKUBOU MIPUPOJIE.

Xumusa: JTUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHHE ATOMOB M MOJIEKYII,
MOJIb BELIECTBA, MOJISIPHAs Macca, IOJIy4eHHE HaHOMAaTEepUaJIOB, TEILIOBBIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U ra3oB, KUIKUE KPUCTAIUIbI, JJICKTPUUECKUE
CBOMCTBA METAJIJIOB, 3JICKTPOJIMTUYECKAs JUCCOLMALINS, FAIbBAHUKA, JIEKTPOHHAs
MUKPOCKOITHS.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMKEHUN C HMCIOJNb30BAHHMEM MEXAHHM3MOB,
Y4€T CYXOro M JKMJAKOrO TpPEHUS B TEXHHUKE, CTATHYECKUE KOHCTPYKLIHMH
(KpOHILTENH, pemeéTyaTrble KOHCTPYKLIHH), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JIPYrHE), JBUraTellb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBOW XOJOJUJIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHU
MOJIy4YeHUS] COBPEMEHHBIX MAaTepuaioB, B TOM YHCI€ HAaHOMAaTepUaNOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE AIIEKTPONPUOOpPOB,
ra3opaspsAHbIE JaMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'AIbBAHUKA.

11 KJIACC

Pa3znen 4. DieKTpoAMHAMHUKA.

Tema 4. Macnumnmnoe no-e.

B3aumogencTBre TOCTOSHHBIX MAarHUTOB MW IMPOBOJAHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOW HHAYKUMHW. [IpuHOMn cyneprnosuunu
MAarHUTHBIX NOJIEN. JINHUM MarHUTHOW UHIYKLHH.

MarnutHoe 1oJie MPOBOAHUKA ¢ TOKOM (MPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcreaa.

Cuna Amnepa, e€ HanpaBJIe€HUE U MOAYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOJYJb. [[BUKEHHE 3apsiKEHHOW YaCTHULIbI
B OJJHOPOJTHOM MarHuTHOM MoJje. Pa6oTa cuisl Jlopena.

MarnautHoe nosne B Beuectse. DeppoOMarHeTuku, napa- 1 JMaMarHeTUKU.



TexHuueckue YCTpOﬁCTBa N TCXHOJOITMYCCKHUC IPOLCCChI: IMPUMCHCHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHuTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATENb SIKOOU, YCKOPUTENH 3JIEMEHTapPHBIX YaCTHII.
Jemoncmpayuu.

Kaptyna nuHMII  WMHOYKOMM ~ MAarHATHOTO  MOJS  IOJIOCOBOTO M
0JIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KapTuHa nmuHMN MarHUTHOM MHIYKIWH MOJIS JJIMHHOTO IPSIMOTO TPOBOJHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJAHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHa Ha HOHBI JJIEKTPOJIATA.

HaGnronenue nBrKeHHS IMydKa 2JIEKTPOHOB B MArHUTHOM ITOJIC.

[TpuHIMn JNEUCTBUS AJIEKTPOU3ZMEPUTEIILHOTO npudopa
MAarHUTOIEKTPUIECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopmusie padomuol, RPAKMUKYM.

HccnegoBanne MarHuTHOTO MOJISI TOCTOSIHHBIX MArHUTOB.

HccnenoBanue CBOMCTB peppOMarHeTHKOB.

HccnenoBanue nericTBrs HOCTOSSHHOTO MAarHUTa HAa PAMKY C TOKOM.

N3mepenune cuiibl Amrepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEPA OT CHIIBI TOKA.

Onpenenenrne MAarHUTHOM MHAYKIIUA HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InekmpomazcHumHas UHOYKUUA.

SBneHne DNEKTPOMArHUTHOM HMHAYKIMU. [lOTOK BekTOpa MarHUTHOM
naaykuud. JOJIC wHAayknuu. 3akoH SIEKTpOMarHuTHOM uHAyKuuu Dapanes.
Buxpesoe anekrpuueckoe nosue. Tokn Pyko.

OJC uHAYKUMH B MNPOBOJHUKE, ABMKYIIEMCA B OJHOPOJHOM MAarHUTHOM
oJIE.

IIpaBuio Jlenna.

NunyktuBHOCTh. KaTylika WHAYKTUBHOCTH B I€NM IOCTOSHHOIO TOKA.
Asnenne camonHaykuu. JJC caMOMHIYKIIHH.

DHEprusi MarHUTHOTO TMOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckre YCTpOWCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
M€Yb, COJICHOU/I, 3al[UTa OT JICKTPU3ALMU TEJ MPU ABUKEHUHU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpayuu.

HaGnronenue siBjeHUS 2J€KTPOMArHUTHOW WHAYKITUH.

Uccnenosanne 3aBucumoctd IJIC MHAYKUIMM OT CKOPOCTH W3MEHEHUS
MAarHUuTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tanenrie MaruuTa B allOMUHUEBOM (MEIHOI) TpyOe.

SBneHne CaMOMHAYKIUU.

Hccnenoanue 3aBucumoctd IJIC caMOMHAYKIMH OT CKOPOCTH HW3MEHEHUS
CHUJIBI TOKA B LIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, nPAKMUKYM.

UccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON MHAYKIIAH.

Onpenenenne UHAYKIIMA BUXPEBOTO MArHUTHOTO TOJISI.

UccnenoBanue sSBICHUS] CAMOUHIYKIIAH.

COopka MoJ1e i SJIEKTPOMAarHUTHOTO TeHEPATopa.

Pa3znen 5. KosieOanus 4 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Koneb6arenbnas cucrema. CBOOOIHBIE KOJIEOAHUS.

IMapmonudeckue konedanusi. Kunemarndeckoe M TUHAMHYECKOE OIMHMCAHMUE.
DHepreTUYecKoe OMHUCAHKME (3aKOH COXPAHEHMSI MEXaHUYEeCKOU »Hepruun). BoiBog
JTMHAMHYECKOI0 OMUCAHUSI TAPMOHUYECKUX KOJICOAHUN U3 MX DHEPreTUUECKOTo U
KMHEMAaTHUYE€CKOTO OMUCAHUSI.

AMrutyna u ¢asza kosjebanuil. CBsi3b aMIUTUTYAbl KOJIEOAHUW HCXOHOM
BEJIMYHUHBI C aMIUTUTYJJaMU KOJIeOaHHM €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u uactota koneOanuid. Ilepron manbix CBOOOJHBIX KoJieOaHUIA
MaremMaTuyeckoro wmastHuka. Ilepuos CcBOOOJHBIX KOJEOAHUN MPY>KUHHOTO
MasTHHUKA.

[TonsiTue o 3aryxarouux Kojebanusx. BeiHyx)aeHHbIe KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BausHue 3aTyXxaHuss Ha BHJ PE30HAHCHOW KpPHUBOM.
ABTOKOJICOAHMS.

TexHuyeckue yCTpOMCTBA U TEXHOJOTMYECKHUE MPOIIECChl: METPOHOM, Yachl,
KauyeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck KoJIeOaTENHHOTO JBUKEHUS.

Ha6nronenue He3aBUCUMOCTHY TIEpUOa MaJbIX KOJieOaHUl Tpy3a Ha HUTU OT
aAMILUTATYBI.

UccnenoBanne 3aryxaromux KojJeOaHUNW W 3aBUCHUMOCTH  TIEpHOJIa
CBOOOHBIX KOJIEOAHUM OT CONTPOTHUBIICHUS.

UccnenoBanne kosebaHWii Tpy3a HAa MACCHUBHOW TMPYXKHHE C IEIBIO
dbopMHUpOBaHUS TIPEACTABICHHUA 00 UICaTFHON MOCIH TPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHHUS PHEPTUHU TIPU KOJICOaHUAX TPy3a Ha MIPYKUHE.

UccnenoBanue BoIHYXICHHBIX KOJIEOAHUM.

Habmronenue pezonanca.

Yuenuueckuii sxcnepumenm, navopamopnuie padomut, nPAKMUKym.



W3mepenue mnepuona CBOOOTHBIX KOJEOAHUN HHUTSHOTO W MPYXUHHOTO
MasATHUKOB.

N3ydenne 3aKOHOB IBIKEHUS TeJla B X0J1€ KoJIeOaHH Ha YIIPYroM IMOJIBECe.

N3yuyeHue ABMKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTHH B IPY>KMHHOM MASITHUKE.

UccnenoBanue yObIBaHUS aMILTATY/IbI 3aTyXaIOIMIUX KOJIEOaHUM.

HccnenoBanue BRIHYKIECHHBIX KOJICOAHUIM.

Tema 2. dnekmpomaznumnsle Konedanus.

Koneb6arenbubiii  kOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
ujcaIbHOM KoJiebaTenbHOM KOHType. ®opmyrna Tomcona. CBs3b aMIUTATYbI
3apsa KOHAEHCATOpa C aMIUIUTYAOU CHJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aK0H COXpaHEHHUS SHEPTUU B UICATILHOM K0J1e0aTeTbHOM KOHTYE.

3aryxaromue AJIEKTPOMATHUTHBIE Kosie0aHusl. BbIHYXI€HHBIE
AJIEKTPOMAarHUTHbIE KOJeOaHusl.

IlepemeHHBI TOK. MOIIHOCTh TNEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JNEUCTBYIOIIEE 3HAUYCHHE CHJIbl TOKA U HANPSDKCHUS TPU pa3iaudHoOu Qopme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CHuHycOMJQIBHBIA NEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
UHAYKTUBHOCTH B II€NH CUHYCOMJAJIBHOIO MEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onanc HanpskeHUN.

WneansHblii  Tpancpopmarop. IlpomsBoacTtBo, mepenaya u morpedlieHue
AIEKTPUYECKOU SHEPTHH.

OKOJIOTHYECKHE PHUCKM IIpU IPOU3BOACTBE 3JIEKTpo3Hepruu. KynbTypa
MCIIOJIb30BaHUS 3JIEKTPOIHEPTHH B OBCETHEBHOM XKU3HH.

TexHruecKrue yCTpOMCTBA M TEXHOJIOTMUECKHE MPOLECCHI: ANEKTPUYECKUI
3BOHOK, T€HEPaTOp NEPEMEHHOI0 TOKA, TMHUM JIEKTponepe1ay.

Hemoncmpauuu.

CB0OOIHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMUS.

3aBUCHUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUI OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcumwimorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaAHUH.

['eneparop He3aTyXarOUMX ANEKTPOMATHUTHBIX KOJIEOaHU.

Mopenb 31eKTPOMAarHuTHOTO TeHepaTopa.

BbiHyX/1I€HHbIE CHHYCOUAAIbHbIE KOJIEOaHN .

Pe3uctop, karymika MHIYKTUBHOCTH M KOHJAEHCATOP B LIENH MEPEMEHHOIO
TOKa.

Pe3onanc mnpu MOCHEeNOBAaTEIbHOM COEIWHEHUU PE3UCTOpa, KaTYIIKH
UHAYKTUBHOCTH U KOHJIEHCATOPA.

VY CcTpolicTBO M MPUHIIHT JeHCTBUS TpaHchopMaTopa.



Mopenb TUHUY 3JEKTPOTepeauH.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomul, RPAKMUKYM.

Nzyuenune tparnchopmaropa.

HccnegoBanue mepeMEHHOTO TOKAa 4Yepe3 IOCNeOBATEIbHO COEIUHEHHDBIC
KOHJIEHCATOP, KaTYyIIKYy U PE3UCTOP.

Hab6nroneHue sneKTpOMarHuTHOTO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B 1IN IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNLHBLE B0JIHDL.

MexaHudeckue BOJIHBI, YCJIOBUSI UX pacnpoctpaHeHusi. [lomepeunbie u
POJ0JIbHBIE BOJHBL [lepuos, CKOpPOCTh pacmpocCTpaHEHUsT W JJIMHA BOJIHBI.
CBoiicTBa MEXaHWYECKUX BOJIH: OTPaXEHUE, MpEIOMIICHHE, WMHTepPepeHIns u
T paKIms.

3Byk. CkopocTb 3ByKa. ' poMKkoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[IlymoBoe 3arps3HEeHUE OKPY>KAIOIIEH CPEIbl.

DONEeKTPOMArHUTHBIC BOJHBI. Y CIIOBUSI M3JIYYCHUS DJIEKTPOMATrHUTHBIX BOJIH.
B3anMHas opreHTanus BEKTOPOB B AJICKTPOMArHUTHOM BOJTHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX  BOJH:  OTpaK€HUE,  IPEJIOMJICHHE,
noJispu3anus, uHTepdepeHus u qudpakius.

[IIkana >MeKTPOMarHUTHBIX BOJH. [IpUMeHeHHe 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMNIBI paIMOCBA3M U TENEBUICHUA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHNUE OKPYIKAIOIICH CPEIbI.

Texnuueckue ycTpoONCTBA M TMPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbBIE
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neus,
YIBTPa3BYKOBAs TUATHOCTHKA B TEXHUKE U MEIAHIIMHE.

Hemoncmpauuu.

OO6pazoBaHue U pacpOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmomieecs Te10 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTD JUTHHBI BOJHBI OT YaCTOTHI KOJICOAHHMIA.

Hab6nronenue orpakeHus: 1 IpeTOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6nronenue unrepdepeniinu u nudpakiny MEXaHUYECKUX BOJIH.

AKYCTHYECKHI PE30OHAHC.

CBoiicTBa yibTpa3ByKa U €r0 MPUMECHEHHE.

HabGnronenue cBsizu TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYI0N |
4acTOTOM KOJIeOaHUH.

HccnenoBanue CBOMCTB BJIEKTPOMArHUTHBIX BOJIH: OTPaXXCHUE,
MpesioMJIeHUE, MOoJspu3anus, Tudpakius, UHTepdepeH .

Oo6nHapyxeHue HHPPaKpPacHOTO U yIbTPa(UOIETOBOTO U3ITYICHHM.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padbomaul, nPaKmMuKym.



N3yuenune napaMeTpoB 3BYKOBOM BOJIHBI.

N3yueHnne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonMHEHOE pacnpOCTpaHEHHE CBETa B OAHOPOAHOM cpexe. JIyu cBera.
To4eyHbIN UICTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHbI oTpaxkeHusi cBeta. IlocTtpoenue n3oOpaxeHuil B
iockoM 3epkaie. Cepruyeckue 3epkana.

[Ipenomienue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETA. AOCOTIOTHBIN MOKA3aTENb
npenomiieHus. OTHOCHUTENIbHBIM NTOKa3aTeNb npeaomMiaeHusa. [IocTOSIHCTBO 4acTOThI
CBETAa M COOTHOILICHHWE JJIMH BOJIH NPHU NEPEXOJE MOHOXPOMATHYECKOIO CBETa
Yyepes rpaHully pa3zena AByX ONTHYECKUX CPEN.

Xox nmydeit B npusme. Jucnepcusi cBera. CllokKHBIM cocTaB Genoro cBeTa.
[Ber.

[lonHoe BHyTpeHHEE OTpakeHue. [IpenenpHbIil yroyl MOJMHOrO BHYTPEHHETO
OTpaXCHHUSI.

CoOuparomyie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTOsIHUE U ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTH (POKYCHOIO
PAcCTOSIHUSI TOHKOM c(epuyecKod JIMH3BI OT €€ TE€OMETPUU M OTHOCHUTEIBHOTO
II0Ka3aTess MPeIOMIICHUS.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30U.

X0 ny4da, MPOLIEAIIETrO JUH3Y I0J IPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOU
ontuueckoir ocu. IloctpoeHune wu300pakeHUNH TOUKHM M OTpe3Ka MPsSIMON B
cOOMpAOIIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

OnTuyeckue mpudopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak onTuueckas
cucrema.

[Ipenenbl TpUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

BonnoBass ontuka. WuTepdepenmuss cBera. KorepeHTHble HMCTOYHHKH.
VYcaoBus HaOMoOIEHWS MAaKCUMyMOB M MHHMMYMOB B HHTep(dEpEeHIMOHHOU
KapTUHE OT [JBYX KOI€PEHTHBIX HCTOYHHUKOB. [Ipumepsl KiaccM4ecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuoHHas peméTka. YCJIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCMMYMOB TMpHU NAJ€HHWM MOHOXPOMAaTHMYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckrue YCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLIECChl: OYKH, JIYIa,
nepuckor, (oroamnmapar, MUKPOCKOI, MPOCKIIMOHHBIN armapar, MPOCBETICHUE
OTITHKH, BOJIOKOHHAsI ONTUKA, TU(GPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKEHHUSI CBETA.



HccnenoBanue npenroMiaeHus CBETa.

Ha6nronenue moaHoro BHYTPEHHETO OTpakeHus. MoJielh CBETOBOIA.

HccnenoBanne xoia CBETOBBIX IIYYKOB 4Ye€pe3  IIOCKONAPAJUICIBHYIO
IJIACTUHY U TIPU3MY.

WccnenoBanue cBOMCTB N300payKeHU B TMH3AX.

Mopenn MUKpOCKoIia, TeJIECKOona.

Habmronenune nnrepdepeHiuu cpera.

HabGumroienue 1BeTOB TOHKUX TIEHOK.

Ha6nronenue nudpaxiuu ceera.

N3yuenne nudpakiimOHHON peméTKy.

Ha6nronenue nudpakiimnoHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nonsipusanuu cBera.

[IpumeHeHne MOASIPOUIOB I U3YUYCHUSI MEXaHUUECKUX HAMTPSKECHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne nokazareis npeioMIIeHNs CTEKIA.

UccnenoBanue 3aBUCUMOCTH (DPOKYCHOTO pacCTOSIHUSA OT BemlecTBa (Ha
pUMepe KUIKUX JTUH3).

N3mepenne poKyCHOTO pacCTOSHUS pACCEUBAIOIINX JIMH3.

[Tonyuenne n300pakeHUsI B CUCTEME U3 TIJIOCKOTO 3€pKajia U JINH3BI.

[Tonyuenne n300pakeHus: B CUCTEME U3 IBYX JIMH3.

KoncTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Ha6nronenue audpakuuu, naTepdhepeHuu 1 Noasipu3aluu CBETa.

N3ydenue nossipruzanuu CBETa, OTPAXKEHHOTO OT MTOBEPXHOCTHU AUIIICKTPHUKA.

N3yuenune uaTepPEpeHIINY JIa3epPHOTO U3TyUYCHUS Ha IBYX IIETISX.

Habmronenue nucnepcumu.

Hab6nronenue u uccnenoBanue qudpakiiMOHHOTO CIIEKTPa.

N3mepenune 1iMHbI CBETOBOM BOJIHBI.

[Toydyenue criekTpa U3Iy4EHHUS] CBETOJMO/IA MPU MOMOIIN AUPPAKITMOHHOM
PELIETKH.

Pa3nes 6. OcHOBBI cHIeNMAIbHOI TEOPUH OTHOCHTEIHLHOCTH.

I'panuubl  NPpUMEHMMOCTHM  KJacCMYeckoM — MexaHuku.  [loctynatel
CHEUHAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  wHTepBal.  [IpeoOpasoBanus  Jlopenta.
YcnoBue npuunHHOCTH. OTHOCUTEIBLHOCTh OJHOBPEMEHHOCTHU. 3aMeJICHHUE
BPEMEHH U COKpaIlCHUE JJTUHBI.

DHEPrus U UMITYJIbC PEIISITABUCTCKON YaCTHIIBI.

CBsi3b MacChl C SHEPrUel U UMITYJILCOM PEIISTUBUCTCKON YaCTHUIIbI. DHEPTHUS
MTOKOSI.



TexHuyeckre YCTPOHUCTBA M TEXHOJOTHYECKUE IMPOIECCHl: CIYTHUKOBBIC
NPUEMHUKU, YCKOPUTEIU 3aPSKEHHBIX YaCTHII.

VYueHnueckuit 3KCIEpUMEHT, J1a0OpaTOPHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W SHEPrUU  PEISITABUCTCKUX dYacTull (1o
doTorpadgusM TPEKOB 3apPSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KBantoBasi pusuka.

Tema 1. KopnycKyaapHo-601H06011 0yanusm.

PaBHOBecHOE TEIIOBOE M3NydeHUE (M3TydeHHE a0COIIOTHO YEPHOTO TEIa).
3akoH cmenienns Buna. ['unoresa [1naHka o KBaHTax.

@DOTOHBI. DHEPTUsi U UMITYJILC (HOTOHA.

dororpdext. Onbitel A. I'. CroneroBa. 3akonbl dhoTodrddekra. YpaBHEeHHE
Oiiamrerina 11 Goroaddexra. «KpacHas rpannma» porodddekra.

JlaBnenue cBeta (B YaCTHOCTH, JaBJIeHHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyro MoBepxHocTh). OmbiTel I1. H.
JleGenena.

BosHOBBIE cBOMCTBa yactul. Bonnel ne bpoia. JlnvHa BosHb! e bpoins u
pa3Mepbl OOJAcTH JIOKAJIM3alUUU JBUXKYIIEWcs dacTtulbl. KopmycKylspHo-
BOJIHOBOM Ayanu3M. [{udpakius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
I'eiizenbepra.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CHEKTPOMETD,
(doTo31eMEHT, (HOTONATUYMK, TYHHEIBHBIM MHUKpPOCKOI, COJIHEUHas Oaraped,
CBETOJMO/.

Jlemoncmpayuu.

®oT03(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHENTHETo GhoTodPdekTa.

UccnenoBanne 3aBUCHUMOCTH  CONMPOTHUBJIEHUS  MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas 6atapes.

Yuenuueckuit sxcnepumenm, nadopamopmusie padomul, RPAKMUKYM.

Uccnenosanue Gpotopesucropa.

N3mepenne nocrossaHoM [l1anka Ha ocHOBe ucciaenoBanus Gororddekra.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAITPSAKEHUS.

Tema 2. @u3zuka amoma.

OneITl MO HCCIENOBaHUIO CTpoeHusi atoma. [lmaHerapHass Mojenb aToma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u moromieHrne GOTOHOB MPU MEPEXOAE aToMa
C OHOTO YPOBHS DHEPIUHU HA IPYTrOM.



Bunbl ciektpoB. CeKTp YpOBHER 3HEPIUU aTOMa BOJAOPO/IA.

CnoHTaHHOE U BBIHYKJICHHOE U3JIy4eHHe cBeTa. Jlazep.

TexHHYeCKHne yCTPOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: CIIEKTPaIbHbBIN
aHanu3 (CIEeKTPOCKOIT), Jla3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu.

Mogpens onbita Pezepdopa.

HabGnronenue nuuedyaThix CIIEKTPOB.

Y CTpOUCTBO U IEUCTBHE CYETUYMKA HOHU3UPYIOIIUX YACTULL.

OnpeneneHre JUIMHBI BOJIHBI JIA3EPHOTO U3IIyYECHHUS.

Yuenuueckuit s3xcnepumenm, nabopamopusie padomaol, nPAKMUKYM.

Hab6nronenue nuHeyaToro CrexKTpa.

HccenenoBanue criekTpa pa3peKEHHOTO aTOMapHOTO BOJOPOJAA M U3MEpPEHUE
nocrosinnor Punbepra.

Tema 3. Quzuxka amomnozo A0pa u 31eMeHmapHviX Yacmuy,.

Hyxnonnas mozens siapa ['eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
qucio saapa. M30tomnsl.

PannoaktuBHOCTh. Anb(a-pacnaa. ONEKTPOHHBIA M MO3UTPOHHBIA Oera-
pacnaz. I'amMa-u3imyyeHue.

3aKOH pPaJUOAKTUBHOIO pacnajga. PaguoakTUBHBIE H30TOIBI B IIPUPOJE.
CBolicTBa MOHM3UPYIOLIErO H3Iy4eHUs. BiusHHE pagMOaKTUBHOCTH Ha JKHUBBIC
opranu3mbl. EcrecTBeHHBINH QOH n3inydenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sipe. SnepHble cuiibl. Jle@ekT Macchl siipa.

Snepubie peakiuu. Jlenenue u cuntes anep. SAnepusie peaktopsl. [Ipodaemsr
YIPaBISIEMOTO TEPMOSAEPHOTO CHHTE3d. ODKOJOTHMYECKHME ACHEKTHI Pa3BUTHUSA
SAIEPHON DHEPTETUKH.

Mertonpl  peructpauMd M MCCIENOBAHUSA  JJIEMEHTAPHBIX  YACTHLL.

@yHIaMEHTAIIBHBIE B3aUMOJECUCTBUSA. bapuoHbI, ME30HBI U JIENTOHBI.
[IpencraBnenune o CtangapTHOM Moaenu. KBapK-riirooHHas MOJEIb aApPOHOB.

O®usuka 3a npeaenamu CraHgaptHo Moaenu. TéMHas matepus U TEMHas
JHEPIus.

EnnncTBO puznueckoit KapTHHBI MUpA.

TexHuyeckue yCTpouCcTBa U TEXHOJOTHUYECKUE MPOLIECCHI: JO3UMETP, Kamepa
BunibcoHa, simepHbId  peakTop, TEPMOSAEPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HaHCHAasi ToMorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomaol, npaKMuUKym.

HccnenoBanue TpekoB yacTull (110 roTOBbIM (hoTorpadusim).

WccnegoBanue paguoakTUBHOTO (hOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yuenue normoiieHus 0eTa-4acTull aTlOMUHHEM.

Pa3nen 8. DiieMeHTHI ACTPOHOMUY U ACTPOPU3UKH.



Otanbl pa3BUTHs acTpoHomuu. [IpukinagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHHMMOCTh 3aKOHOB (U3UKHU Il OOBSCHEHUS MPUPOABI
KOCMHYECKHX 00BEKTOB.

Metoapl acCTpOHOMHYECKUX HcclieoBaHuil. COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIBI, PAANOTEIECKOIIBI, BHEATMOC(EpHAsT aCTPOHOMMUS.

Bun 3Bé3gHoro Heba. Co3Be3ausi, sipkue 3BE37bI, MIIAHETHI, UX BHUIHUMOE
JIBHKCHUE.

ConneuHas cucrema.

Connue. ConHewyHass akTUBHOCTh. Vctounumk sHeprun ConHua W 3BE3N.

3BE3/1bI, X OCHOBHBIE XapAKTEPUCTUKU. Jlnarpamma «CreKTpaJIbHbIA KIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOW MOCIEIOBATEIIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW NOCJIENOBATEIBHOCTA. BHYTpEHHEE CTpOeHHe
3B€31. COBpEMEHHBIC MPECTABICHUS O MPOUCXOXKACHUH U 3Boonuu CoJHIa U
3BE3/1. DTaIbl )KU3HU 3BE3].

Muieunsiii I[lyte — Hama I'amaktuka. Ilonmoxkenue m aBwxkeHue CosHIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbel. YEpHBIE NBIPHI B sApax
raJaKTHK.

Bcenennas. Pacimmpenue Beenennoii. 3akon Xa006ia. Pazoeranue rajnakTuk.
Teopus bonbmoro B3peiBa. PemkToBOE N3TydEeHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUHU.

Yuenuueckue naonwoenus.

Habnronenust 3BE31HOr0 HebOa HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMIIBIOTEPHBIX MPUIOKEHUHN ISl ONPEIeSICHUs] TTOJIOKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Msi CeBEpHOro MOJyIIapHsl U SIPKUE
3BE3/bI.

HaGnronenuss B Ttenmeckonm JlyHbI, TJIaHET, TyMaHHOCTEW W 3BE3THBIX
CKOILUICHHM.

Du3nvecKUuil IPaKTUKYM.

Cnioco6bl n3mMepeHus PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHCTEM.
AOCOIIOTHBIC U OTHOCHUTEJIHHBIE MOTPEITHOCTH U3MEPEHUM (PU3MYECKUX BEJIMYKH.
O1ieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHMH, MCCIEIOBAHUWA  3aBUCHMOCTEM
¢u3nUecKuX BEIMYHMH, TPOBEPKA MPEMJIOKEHHBIX THUNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3zieliax «YUYEHUYECKHH  SKCIIEPUMEHT,
Ja00paTopHbIe PaObOTHI, TPAKTUKYM).

O06o0maroniee NOBTOPEHUE.



O06o0011IeHne U cucTeMaTu3alusl CoJepKaHus pasziesoB Kypca «MexaHukay,
«MomnekymnspHas Gu3nKa U TepMOJUHAMUKA», « DIEKTpoAuHaAMUKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHOM TEOPUH OTHOCUTENIBHOCTWY», «KBaHTOBasA
duznka», «IMeMEHTHl aCTPOHOMHUU U aCTPOPHUIUKI.

Pons Qu3uku M acTpOHOMHMM B SKOHOMHYECKOW, TEXHOJOTUYECKOH,
COILIMAJIBHON M ATHYECKOU c(pepax NesTeTbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHON HAy4YHOW KapTHHE MHUpPA, 3HAUEHUE OMUCATEIbHOM,
CUCTEeMATU3HUPYIOMICH, OOBSICHUTEIBHOW W  MIPOTHOCTHYECKOHW  (PyHKuIMH
duznyecKoit TeOpuH, posib GU3NIECKON TEOPUH B OPMUPOBAHUU TTPEICTABICHHIA
0 (u3MUECKOW KapTHHE MHUPA, MECTO (PU3NYECKON KapTHUHBI MUpa B 0OILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUI O IPUPO/IE.

MexnpeaMeTHbIE CBSA3H.

N3yuenne kypca Qusuku yriyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUYETOM COJIEPKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypCcaMmH
MaTeMaTUKH, OMOJIOTUHU, XUMUH, TeOTpapUU U TEXHOJIOTUH.

Mesicnpeomemusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ0
nOo3HaHuA: SIBJICHUE, HAY4YHBIM (akT, THrnores3a, (pU3nyeckas BEIMYMHA, 3aKOH,
Teopusl, HAONIOACHHE, OSKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIEIb, H3MEpPEHUE,
HOTPELIHOCTY U3MEPEHUM, U3MEPUTENbHBIE TPUOOPBHI, LI(poBast 1abopaTopHsl.

Mamemamuka: peUICHUE CHCTEMBI YpPAaBHEHHMU. TpPUTOHOMETpHUYECKHE
(YyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOpPBI M MX MPOEKIIMU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoanbie aneMeHTapHbIX GyHKIMA. [Ipu3Hakum Mog00Ms TPEYyroJbHUKOB,
ompe/eeHIe MIOMIAIN IIIOCKUX PUTYp U 00BhEMa Tell.

buonocua: >nekTpuyeckue SBICHUA B JKUBOW MpPUPOAE, KoyeOaTeIbHbIE
JIBWKEHUS B JKMBOM MPUPONE, SKOJOTMYECKHE PHUCKU TpH MPOU3BOJICTBE
ANEKTPOIHEPIUH,  AJIEKTPOMATHUTHOE  3arpsA3HEHUE  OKpYyXKaroled  Ccpensl,
yJIBTPa3BYKOBasl JIMarHOCTMKAa B MEJIWLHHE, ONTUYECKHUE SBIEHUS B JKUBOU
OpUPOJE.

Xumusn: CTpO€HUE aTOMOB M MOJIEKYJI, KPUCTAININYECKASI CTPYKTYpa TBEPIBIX
T€1, MEXaHHU3Mbl OO0pa30BaHUs KPHUCTALIMYECKON PpEIIETKH, CHEKTPaIbHBINA
aHaIu3.

T'eocpagpua. MarHuTHBIE TOJOCa 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
doToCchEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua. TpPUMEHEHUE TOCTOSHHBIX MAarHUTOB, D3JIEKTPOMArHUTOB,
ANEKTpoJABUTATENb SIKOOM, TeHepaTop MEPEeMEHHOr0 TOKa, MHIAYKIMOHHAs Ieyb,
JMHUM 3JIEKTpONEpenay, 3JIEKTPOIBUIaTeb, pajgap, paIuonpuEMHHUK, TEIEBU30D,
anTeHHa, tenedon, CBYU-neus, ynbTpa3BykoBas AMArHOCTUKA B TEXHUKE,



HpOGKHI/IOHHBIfI aIrmapar, BOJIOKOHHAasA OIITHKAa, COJIHCYHAA 6aTape;1, CITYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPICTUKA U SKOJIOTHYCCKUC ACIICKThI eé Pa3BUTHA.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS yueOHOro mpenmera «Dusnkay
JOJKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTH 00YYaIOIINXCSI PYKOBOJCTBOBATHCSA
chOpMHUPOBAaHHOW BHYTPCHHEW TMO3MIIMEH JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINX
TPaJAUIIMOHHBIM LEHHOCTSIM POCCHUICKOrO OOIIECTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IMPOIECCE PEANM3ALUN OCHOBHBIX HAIPaBJICHUM
BOCIIUTATEIBHOMN JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKAAHCKOI0 BOCIIUTAHUSA:

o CQOPMHUPOBAHHOCTH TPAXKAAHCKOM  TO3UIMU  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

o TMPUHATHE TPAAUIIMOHHBIX OOIIEUETOBEYECKMX T'yMaHUCTUYECKUX U
JEMOKPATHUYECKHUX [IEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOlecTBa, y4yacTBOBaTb B CaMOYINpaBlIeHUH B 00pa3oBaTeNbHON
OpraHu3aluy;

e YMEHHE B3aUMOJICCTBOBAaTh C COUUAIBHBIMA  HWHCTUTYyTaMH B
COOTBETCTBUM C UX PYHKIUSIMU U Ha3HAUCHUEM,;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU IESITEITBHOCTH.

NMAaTPUOTHUYECKOTO BOCITUTAHUSA:

o chOpPMUPOBAHHOCTH POCCHUICKON rpaXJaHCKON WJICHTUYHOCTH,
NaTPUOTU3MA;

e I1IEHHOCTHOE€ OTHOIIEHHWE K IOCYAapCTBEHHBIM CHMBOJAM, JOCTHUKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3HKU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

o c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUYECKOTO MTOBEICHUS;

¢ CIIOCOOHOCTH OIEHWBATH CUTYAIUIO U MPUHUMATh OCO3HAHHBIE PEICHUS,
OPUEHTHUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM
YHUCJIE B ICATEIBHOCTH YYEHOTO;

¢ OCO3HAHHUE JJMYHOTO BKJIaJIa B TOCTPOEHUE YCTOMIMBOTO OYIyIIEro.

3CTETHYECKOT0 BOCIIUTAHUSA:

¢ DOCTETHUYECKOE OTHOIIEHWE K MHUpPYy, BKJIIOUAs OCTETUKY HAYyYHOrO
TBOPYECTBA, MPUCYIIETO PUHMUECKON HayKeE.

TPYAOBOT0 BOCIIUTAHUSA:



HMHTEpEC K Pa3audHbIM chepaM MpoPeCcCHOHATBHON ACSTENHHOCTH, B TOM
YuClie CBSI3aHHBIM C (QU3MKOW W TEXHUKOW, YyMEHHE COBEpIIaTh
OCO3HaHHBINA BRIOOP Oymaymiel mpodeccuu M peain30BbIBaTh COOCTBCHHBIC
KU3HCHHBIC TUTAHBL;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHWIO W CaMOOOpa30BaHUIO B
obnactu (PU3UKHU Ha MPOTHKEHUU BCEH KU3HU.

IKOJOTNYECCKOI0o BOCIIMTAHUA:

C(OPMHUPOBAHHOCTH HKOJOTHUECKOM KYJIbTYpbl, OCO3HAHHE IJI00ATBHOTO
XapakTepa 3KOJOTHYECKUX ITPO0IIeM;

IUIAaHWPOBAHUE U OCYILECTBJICHHUE IEUCTBUI B OKpY’KaIOIEH cpelie Ha
OCHOBE 3HaHU 1IeJIel YCTOMUNMBOIO pa3BUTHS YEJIOBEUECTBA,;

pacCUIMPEHHE ONBITA JEATEIbHOCTH 3KOJIOTHYECKOW HAIIPABIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM N0 (PU3HUKeE.

HMEHHOCTN HAYYHOT'O IMO3HAHMUA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UIECKON HAYKH;

OCO3HAaHHME IEHHOCTH HAy4YHOW AEATEIBHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUS (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HCCIEI0BATEIbCKYIO
NEATEIbHOCTh UHAWBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE AeiiCTBUSI
Bba3oBble Jiornyeckue 1eicTBUA:

CaMOCTOSATENbHO  (OpMyNIHUpOBaTH U aAKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMatpuBaTh €€ BCECTOPOHHE;

OTIPENENATh ENH IeATeTLHOCTH, 3aaBaTh apaMeTPhl U KPUTEPHH HX
JOCTHKEHUS,

BBISIBJISIT  3AaKOHOMEPHOCTH M TNPOTHUBOPEUYUS B pPaccMaTpUBAEMbBIX
(bU3HUECKUX SIBJICHUSIX;

pa3pabaThIBaTh IJIaH PEIICHHS TPOOJIEMBI C YUETOM aHAN3a UMEIONUXCS
MaTepHaTbHBIX M HEMATePUATLHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTH, OIEHUBATh COOTBETCTBUE
PE3yNbTATOB LEJISIM, OIICHUBATH PUCKHU MOCIIEICTBUN EATEILHOCTH,
KOOPJMHUPOBATh ¥  BBIOJHATH PpabOTy B YCIOBHSIX PEANTBbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPH PEIICHUN KU3HEHHBIX MTPOOJIeM.

Ba3oBrbie ncciaenoBarebCcKHe AeliCTBUA .

BJIAJIETh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBIMH MOHITUSIMU M METOJIAMH
(uznyecKoil HayKu;



BJIAJETH HaBbIKAMU y4e0HO-HMCCIIeIOBATEIHCKON U MPOECKTHOU
NEATEIbHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIONCKY METOJOB PpEIICHUS 3adad (hU3UIECKOTo
COAEPkKaHUS, TPUMEHEHHIO PA3JIMYHBIX METOJOB IMO3HAHUS;

BJIAZICTh BUAAMH JICSITECIBHOCTU II0 IIOJYYEHUIO HOBOIO 3HAHUSA, €T0
UHTEpIIpETalliU, MPEeoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMUHBIX YUCOHBIX
CUTyallMsX, B TOM YHCJIe MPU CO3JaHUU Y4EOHBIX MPOCKTOB B 00JaCTH
buzukwy;

BBISIBIIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3M M aKTyaJIM3UpPOBATh 3a/ady,
BBIJIBUTaTh THUIIOTE3y €€ PELICHUs, HaXxOAUTh AapTyMEHThl IS
JI0KA3aTeIbCTBA CBOMX YTBEPIXKICHWH, 3aJaBaTh MapamMeTpbl U KPUTECPUH
pelieHus;

AHAJIM3UPOBATh TMOJIYYEHHBIE B XOJI€ PEIICHUS 3aJa4u Pe3yJIbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH U3BMEHEHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3aJadyd B 00pa3oBaTEIbHOMU
NEATEIbHOCTH, B TOM YHKCJIC IPU U3YUYECHUH (PU3UKH;

JaBaTh OLICHKY HOBBIM CUTYAIIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIBIT;
yMETh TEPEHOCUTh 3HaHMSA TI0 (U3MKE B MPAKTHYECKYH0 00JIacTh
JKU3HEICATCIILHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJICH, TPEJIAraTh OPUTMHAIIBHBIE TTOAXObI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 3aJ]a4H, IOMYCKAOUINE aTbTePHATUBHBIC PELICHUS.

Pabora ¢ undgopmanmeii:

BJa/IeTh HABbIKAMHU MOJy4YeHUs MHpOpMaluu (PU3HUECKOTO COJEpKaHUs
U3 HMCTOYHHMKOB PA3HBIX THUIIOB, CAMOCTOSTEJIBHO OCYIIECTBIISATH IOHUCK,
aHaJIW3, CHCTEMAaTH3allMI0 M HHTEPIpEeTalni0 MH(GOPMalUU pa3INdHbIX
BHUJIOB U (hOPM MPECTABICHUS;

OLIEHUBATh JIOCTOBEPHOCTh MH(OPMALIUK;

UCIOJb30BaTh CpeACTBa HH(POPMAILMOHHBIX W KOMMYHHUKalMOHHBIX
TEXHOJOTUA B  PEIICHWH KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/lad € CcoOJoJIeHHnEM TpeOOBaHUW HPrOHOMHKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, PECypcocOEpeKeHUs, NPABOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEP)KAHMUS B Pa3iMuHBIX (opMaTax ¢
y4€TOM Ha3HayeHUs HWHGOpPMALMKM M UEJNEeBOH ayIUTOpPUM, BBIOMpast
ONTUMAaJIbHYIO0 OPMY MPEICTABICHUS U BU3yaIU3al1H.

KoMMyHMKaTHBHBIE YHHBeEpPCAIbHbIE YU4eOHbIE 1eiiCTBUS:



OCYIIECTBISATH, OOLIEHHE HAa Yypokax (GU3UKK U BO BHEYPOUHOU
NEeATEINbHOCTH;

pacrmo3HaBaTh MPEINOCHUIKM KOH(DIUKTHBIX CHTyalllii W CMSr4arh
KOH(JIUKTBI;

Pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMaTh M MCHOJB30BaThb  INPEUMYLIECTBA  KOMaHJHOM M
WHIUBUyaJIbHON pabOTHI;

BBIOMpATh TEMATHUKy U METOJbl COBMECTHBIX JCUCTBUU C y4€TOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEN KaXKJ0T'0 YjIeHa KOJUICKTHUBA,;

OPUHUMATh LEIM COBMECTHOW JEATENbHOCTH, OPraHHW30BBIBATH W
KOOPJIMHUPOBAaTh JEUCTBUS IO €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
NEUCTBUM, pacipeiesiTh POJId C YYETOM MHEHUN yYaCTHUKOB, OOCYX/IaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4yeCTBO CBOETO BKJIAJa M KaKJIOTO yYaCTHMKAa KOMAHJbI B
oOLIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLEHWUBATh HWIEU C MO3ULHUHA HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJIATh MO3UTUBHOE CTPATETMYECKOE IOBEJCHUE B Pa3IUUYHBIX
CUTyalusiX, HpOSBIATH  TBOPYECTBO U  BOOOpakeHUe,  OBbIThH
MHULMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBJISATh MO3HABATEJIbHYIO JEATENbHOCTh B
obnmactu (UBUMKA W aCTPOHOMHHU, BBISBISATH MPOOJIEMBbI, CTaBUTh U
dbopmyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBJISITh IUIAH PEIICHUS PaCYETHBIX M KaueCTBEHHBIX
3a/1a4, TUTaH BBITIOJHEHHS MPAKTUYECKOW pabOThI ¢ y4ETOM UMEIOUTUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOYTCHUM;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

paclMpsaTh paMKd ~ y4yeOHOTO TpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHUM;

JienaTh OCO3HAHHBIM BHIOOp, apryMEHTHpPOBATh €ro, Oparh Ha cebs
OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBAThH MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBAaTh (POPMHUPOBAHUIO M TPOSABICHUIO 3PYIULMU B OOJACTH
(U3MKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KYJIbTYPHBIN
YPOBEHbB.

CaMOKOHTpOJII), IMOIMOHAJIbHBINA HHTELJIEKT:



J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JICSITEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIHTATOB IEIISM;

BIIQZICTh HABBIKAMH TI03HABATEIHHON pediIeKCHr KaKk OCO3HAHUS
COBEPIIAEMBIX JICUCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB U
OCHOBaHMIA;

UCIIOIb30BaTh MPUEMBI pedieKCHU JJI1 OLIGHKH CHUTYallMM, BbIOOpa
BEPHOT'O PELICHHUS;

YMETh OLICHHBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS MO KX
CHIKCHHUIO;

MPUHUMATh MOTHUBBI M ApPryMEHTHI JIPYIMX IPU aHAJIU3€ PE3YIbTaTOB
JesITeIbHOCTH;

PUHUMATH ceOsl, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA,

MPUHUMATh MOTHBBI W apryMEHThl JAPYTMX MpPU aHAJIU3E€ PE3YyJbTaTOB
JeSITEIbHOCTH;

IIPU3HABATh CBOE MPABO U MPaBO APYTUX HA ONTHOKH.

B mpormecce mocTmKeHHS JTUYHOCTHBIX PE3YNbTaTOB OCBOCHHUS MPOTPAMMBI IO
(¢u3nke s YpOBHSI CpeAHEro ooiero oOpa3oBaHHs y OOydaronIuxcs

COBEPIIICHCTBYETCS AMOIMOHATIbHBIN UHTEJUICKT, MpeNoJIararoui
c(hOpMHUPOBAHHOCT:
¢ CaMOCO3HaHHWS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

OMOITMOHAIEHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHUE, CIIOCOOHOCTH aJalTUPOBATHCS K
OMOITMOHAIBHBIM HM3MEHEHUSM WM TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOINIEH CTPEMJICHUE K IOCTHKCHUIO IIeJIN
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JCHCTBOBAThH, UCXOS U3
CBOHX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIOMIEH CIIOCOOHOCTh TOHHMMATh  AMOITMOHAIBHOE
COCTOSIHHE JIPYTHX, YYHUTBIBATh €r0 TMPH OCYIICCTBICHUU OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAIBHBIX ~ HABBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAaWBATh
OTHOIICHUS C JPYTUMHU JIIOJBMH, 3a00THUTBCS, TMPOSBIATH HHTEPEC U
paspemniarh KOHMIUKTHI.

IMTPEJIMETHBIE PE3VJIbTATBI



K xonmy oOyuenus B 10 knacce mpenMeTHble pe3ynbTaThl Ha YIIIyOJIEHHOM
YPOBHE JI0JIKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTh Y O0YUarOIIUXCSl YMEHUI:

MIOHUMAaTh POJb (UMK B SKOHOMHYECKOW, TEXHOJOTHYECKOMH,
HKOJIOTMYECKOM, COLMaIbHOW M OJTUYECKON cdepax esITeNbHOCTH
YesioBeKa, POJib U MECTO (PM3UKH B COBPEMEHHOW HAy4YHON KapTHHE MUDA,
3HAUYEHHUE OIMCATENIbHON, CHUCTEMaTU3UPYIOLIEH, OOBSICHUTEIBHOU U
OPOrHOCTUYECKOW  (PYHKIUM  (U3MYECKOM TEOpUHM —  MEXaHUKH,
MOJICKYJISIPHON (PU3UKKU U TEPMOJMHAMUKHU, POJIb (HU3MUECKON TEOPHH B
(dbopMUpOBaHNY TIPEACTABICHUN O (PU3NIECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH MoOJenell (Qu3nYeckux Tel u
poleccoB (SIBIICHUN): HWHEpIUalIbHas CcUCTeMa OTcuéra, aOCOJIOTHO
TBEpJIOE TEJIO, MaTepualibHas TOYKa, PaBHOYCKOPEHHOE JIBUKEHHE,
CcBOOOJHOE mMajeHue, a0CcoMOTHO ymopyras jaedopmaius, aOCOTIOTHO
yIpyroe 1 abCOJIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
U TBEPAOTO (KPUCTALTMYECKOTO) Teja, UIeadbHbIN Ta3, TOUCUHBIN 3apsij,
OJIHOPOZHOE BJIEKTPUYECKOE I0JIE;

pazinyath yCJOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH MCIOJIb30BAHMS YaCTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBSICHATH MEXAaHUYECKHE IMIPOIECChl U SIBJICHMUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBWKEHUSA, (DOPMYJIbI KUHEMATHKH PaBHOYCKOPEHHOI'O
NBYKEHUs, TpeoOpa3oBanusa [amuies uisi CKOPOCTH M TNEpEMEIEHUs,
3akOHbl HpIOTOHA, TIPUHIMII OTHOCHUTEINBHOCTH [ 'amuies, 3aKoH
BCEMUPHOr0 TATOTEHUS, 3aKOHbI COXPAHEHUS MUMITyJIbca U MEXaHHUYECKOMN
SHEpPruM, CBsI3b PabOThl CUJIBI C W3MEHEHHEM MEXaHMYECKOW HSHEpruM,
YCIOBHSI paBHOBECUs TBEPAOTO Teja), MPU OTOM HCIOIb30BAThH
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUSA
NPUMEHUMOCTH (PU3UUECKHUX 3aKOHOB: ITpeoOpa3oBanuil ["anunes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHMS HUMITyJIbCca U
MEXaHUYECKON YHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHHS;

aHAJIU3UPOBATh U OOBSCHATH TEIJIOBBIE MPOLECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble moJoxkeHuss MKT wu 3akoHbl MosekyiasapHOU (QuU3MKK U
TEPMOAMHAMHUKN (CBA3b JABJCHUS HWJEAJbHOIO Tra3a CO CpelHel
KUHETUYECKOW JHEPruer TEIUIOBOIO JIBMXKEHUSI M KOHLEHTpAUUEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYypbl BEIIECTBA CO CpPEOHEW KHUHETUYECKOU
DHEPrueH TEIJIOBOTO ABWKEHHS €r0 YACTHL, CBSI3b JIaBJICHUS UIECATBHOIO
raza ¢ KOHLEHTpalUMeW MOJEKYJ MW €ro TeMIEpaTypou, ypaBHEHUE
MenpaeneeBa—Kitanelpona, nepBblii 3aKOH TEPMOJNHAMUKH, 3aKOH



COXpPAaHEHMSI SHEPrUU B TEIUIOBBIX MPOIECCax), IPU ATOM HUCIOIb30BaTh
MaTEMaTHYECKOE BBIPAKCHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs Menaeneesa—Kitaneipona,

aHATM3UPOBaTh W OOBACHITH DJJICKTPUUECKHE SBJICHUS, HCIIONB3YS
OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI JJIEKTPOJAMHAMUKHU (3aKOH COXpPaHCHHS
AJIEKTPUYECKOTO 3apsja, 3aKOH KyioHna, MMOTCHIIMAIbHOCTD
AJIEKTPOCTATUYECKOTO0 TOJIsl, MPUHLMI CYHEPIO3UIUN DIICKTPUUECKHUX
MOJICH, MPU 3TOM YKa3biBasl yCJIOBHs NMPUMEHMMOCTH 3akoHa Kyiona, a
TaKKe MPaKTHUUYECKH Ba)KHbIC COOTHOIICHUS: 3aKOHbI Oma JJisi yyacTka
Uenyu W JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIeHna,
npaBuiia Kupxroda, 3akonsr @apajest 11 3JeKTpoIn3a);

OTNHUCHIBATh (PUBMYECKHUE MPOIECCHl W SBIICHHS, HCIOIb3YysS BEIMYHMHBI:
MEPEMEIICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIA U CUCTEMBI TEJll, CHIIA,
MOMEHT CWJIbI, [IaBJI€HHUE, NOTECHUHAIbHASI JHEPrusd, KHHETUYECKas
DHEPrusl, MEXaHWuYecKas SHeprus, padoTa CHJIbI, IEHTPOCTPEMUTEIIHBHOE
YCKOPEHME, CUJla TSHKECTH, CHJIA YIPYIOCTH, CHJIAa TPEHUS, MOIIHOCTb,
SHEPrusl B3aUMOJCUCTBUS Teiaa ¢ 3emiiéid BOIM3M €€ TOBEPXHOCTH,
SHeprusi ynpyroil gedopManuu TOPYXKUHBI, KOJHUYECTBO TEIUIOTHI,
a0coJIIoTHas TemIepaTypa Teja, padoTa B TEPMOJIUMHAMHKE, BHYTPECHHSS
SHEPrusl WJACATHHOTO OJHOATOMHOIO Ta3a, paboTa HACAIHPHOTO Trasa,
OTHOCUTEJIbHAA BJIaXHOCTh Bo3ayxa, KIIJ wuaeasbHOro TEMIOBOTO
JIBUTATENS;, NEKTPUUECKOE TOJIE, HANPSIAKEHHOCTD JIEKTPUUECKOTO TOJI,
HANPSOKEHHOCTh TOJII TOYEYHOTO 3apsAia WM 3apsDKEHHOro Iapa B
BAKYYME W B JUAJICKTPHUKE, MNOTCHIUAI >JICKTPOCTATUYECKOTO TOJI,
Pa3HOCTh  MOTEHIMAJIOB,  JJICKTPOABIKYIAsg  Cuja, CWila  TOKa,
HANpPSDKEHUE, MOIMHOCTh TOKa, DJJIEKTPUYECKass €EMKOCTh IUJIOCKOTO
KOHJEHCATOpAa, COMNPOTHUBJIEHWE yYacCTKa ILENH C IOCIEI0BATEIbHBIM H
MapAJUICIIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS IIICKTPUUECKOTO OIS
KOHJICHCATOPa;

OOBACHATH  OCOOCHHOCTM  MPOTEKaHUs  (U3MUECKUX  SIBICHHIL:
MEXaHWYEeCKOE JIBM)KCHHME, TEIUIOBOC [BIJKCHHE YacTUI[ BEIIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE NBUkKeHUE, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIUsl, TIJIABJICHUE U KPUCTAJIN3allKsl, HAlPABIECHHOCTh
TEIUIONepeaauu, SIEKTPU3aU TEJ, SKBUIIOTEHIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO MPOBOJHUKA;

IIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUYECKON BETUYUHBI OT
OPyrOM €  HKCHOJIb30BAHUEM  IIPSAMBIX  HU3MEPEHUH, IIPU  ITOM
KOHCTPYMPOBaTh yCTAaHOBKY, (PUKCUpPOBATh pe3yJbTaThl MMOTYyYEHHON
3aBUCUMOCTH (DU3UYECKUX BEIIMYUH B BUJIE TPAPUKOB C yIETOM



aOCOIOTHBIX MOTPEUTHOCTEN U3MEPEHHI, IENIaTh BHIBOBI IO PE3yJIbTaTaM
UCCIIEI0BAHNS;

MPOBOANTh KOCBEHHBIE H3MEPEHUS (PU3UUECKUX BEIUYMH, TPHU STOM
BBIOMpATh ONTHUMAJBHBIA METOJ M3MEpPEHHs, OILICHUBATh aOCONIOTHBIE U
OTHOCUTEJIbHBIE MOIPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH OIBITHI IO MPOBEPKE NMPEIIOKEHHOW TMIIOTE3BI: IIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IIOJyYEHHBIE PE3yJIbTAThl M JIEJIaTh BBIBOJ O CTaTyCce€ IPEIIOKEHHOU
TUIIOTE3BI;

co0II0AaTh MpaBmiia OE30MACHOTO TPYyAa MPH MPOBEIECHUN UCCIIEOBAHUN
B paMKax ydyeOHOro »HKCHEpPUMEHTa, MpakTUKymMa U  y4eOHO-
UCCIIEIOBATEIbCKOW W IIPOEKTHOM JEATEIBHOCTH C MCHOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOUCTB U 1a00PaTOPHOro 000pyAOBaHMUS;

pemarh pacyETHBIE 3aJa4yd C SBHO 3aJaHHOM WM HESBHO 3aJaHHOU
(¢u3nyeckoil MOJIENbIO: Ha OCHOBaHMM aHaJM3a YCJIOBHSI OOOCHOBBIBAThH
BbIOOp (u3MuUecKOl Mojenu, OTBeYawrolled TpeOoBaHUSIM 3a/ayH,
NPUMEHATh  (POPMyYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M  MOCTYJAThI
(u3NUEeCKUX TEOpUl MNpPH HCHOJIB30BAHUM MATEMAaTHYECKUX METOOB
penieHus 3a1a4, MPOBOJIUTh Pacy€Thl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAJIM3UPOBAaTh pPE3yNbTaTbl M KOPPEKTUPOBATh METOABI PEIIEHUs C
Y4ETOM IOJIyUEHHBIX PE3YyJIbTATOB;

pemaTh KayeCTBEHHbIE 3a7auM, TPeOyIollWe MPUMEHEHUS 3HaHUU U3
pa3HbIX pa3aenoB Kypca (PU3UKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUX
OPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LENOYKY PACCYKJECHUI ¢ ONOPOI Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HUECKUE SIBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUSA Uil OOBSCHEHUS OCHOBHBIX
MPUHIUIIOB pabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTMYECKUX IPOLECCOB;

OPUBOJAUTH TMPUMEPHl BKJIAJa POCCHUMCKMX U 3apyOexHBIX YUYEHBIX-
(U3MKOB B pa3BUTUE HAYKU, B OOBSCHEHHE MPOILECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3MPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MIPOU3BOICTBEHHON
JESTeIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3NYECKUMH MPOILECCAMHU, C
MO3UINI KOJIOTHYECKON 6€30IaCHOCTH, MPEACTABICHUI O pallMOHAILHOM
IPUPOAOIIONB30BAHNN, & TAKXKE PAa3yMHOM HCIOIb30BAHUU JTOCTHXKEHUM
HAYKA W TEXHOJIOTMM [JI1 JAJIbHEUIIEr0 Pa3BUTHUS YEJIOBEUYECKOTO
00111eCTBa;



IPUMEHSTh pa3IuydHble CocoObl paboThl ¢ MH(popManuen (HuU3nUecKoro
COJEpP)KaHUSI C HCIIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTHM, TPU 3TOM HCHOJIH30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIC
TEXHOJIOTMH JUIsl TIOMCKA, NEpepadOTKM M TPEAbSIBICHUS Y4YEOHOU U
Hay4HO-TIOMYJISIPHOM MH(OpMALUK, CTPYKTYPUPOBAHUS U UHTEPIPETALIUN
UHpOpMAIMU, MOJYYEHHOM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UPOBaTh  MOJIy4YaeMyl0  HMHQOpMAIMI0 U  OLIEGHHWBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHMKA MH(POpPMALINH;

IPOSIBIISTH OpraHU3alMOHHBIE U [IO3HABATEJIbHBIC YMEHHUS
CaMOCTOSITEJIFHOTO ~ IPUOOpETEHUs HOBBIX 3HaHMM B Ipoliecce
BBITNOJIHEHUS IPOEKTHBIX U YUYEOHO-UCCIIEA0BATEIbCKUX PadoOT;

paboTaTth B TpPYyIIE C MCHOJHEHUEM paA3JIMYHBIX COLUAIBHBIX PpOJIEH,
IJIAaHUPOBATH PA0OTy TPYyNIbl, PALMOHAIBHO PACIPEACIATh AEATEIbHOCTb
B HECTAHJIAPTHBIX CUTYallUsAX, a/IeKBaTHO OLICHHWBATH BKJIAJ Ka)XJ0ro U3
YYaCTHUKOB TPYIIIbHI B pELIEHUE pacCCMATPUBAEMON MTPOOIIEMBI;

MPOSIBJISITh MOTUBALIMIO K Oyayniel npoeccuoHanbHOU AESTENbHOCTH IO
CIEUHUATBHOCTIM (DPU3UKO-TEXHUUECKOTO MPOQHIISL.

K xonmy oOyuenust B 11 knacce mpenMeTHble pe3ynbTaThl Ha YIIIYOJIEHHOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

NOHUMAaTh poOJb (GU3UKA B  OKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COIMAJIBHON M 3TUYECKOU cepax NesiTeIbHOCTH YeJIOBEKa, POJib U MECTO
GU3UKHM B COBPEMEHHOW HAy4yHOW KapTUHE MHpaA, POJIb aCTPOHOMHHU B
MPAaKTUYECKOM JIESTENIbHOCTH 4YeJIoOBeKa U JalbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTUHU, 3HAYCHHE OMUCATEIbHOW, CUCTEMATH3UPYIOLIEH,
OOBACHUTENFHON M MPOTHOCTUYECKOW (YHKIMK (PU3NUECKOW Teopuu —
ANEKTPOAUHAMUKH, CIEIMAIBHON TEOPUU OTHOCUTEIBHOCTU, KBAHTOBOM
¢u3nku, poap (GU3NUECKON TEOpuu B (POPMUPOBAHUU MPEACTABICHUNA O
(¢u3nuecKoil KapTUHE MHUpa, MECTO (PM3HUYECKOM KapTHHBI MHUpa B 00ILIEM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUIN O PUPOJE;
paznuyaTh YCJIOBUS TPUMEHUMOCTH MOJENer (QU3NYecKux Ten U
IpOLIECCOB  (SIBJICHMI): OIHOPOJHOE HIIEKTPUUECKOE U  OJHOPOJIHOE
MarHuTHOE TOJIsl, TApMOHUYECKHE KOJIeOaHMs, MAaTEMAaTUUECKUN MasSTHUK,
WJICAUIbHBIA NPYXWUHHBIA MasATHUK, TaPMOHHUYECKHE BOJIHBI, WICAJIbHBIN
KoJieOaTeNbHBIN KOHTYD, TOHKAs JIMH3a, MOJIEJICH aToMa, aTOMHOTO sipa U
KBaHTOBOM MOJIC/IU CBETA;

paziMyath yCJIOBHUSl (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, MOHMMAaTh BCEOONIUH XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh HCIOJIb30BAHMS YACTHBIX 3aKOHOB;



aQHATM3UPOBATh U OOBACHATH DJIEKTPOMATHUTHBIC MPOIECCHI U SBJICHHS,
UCIIOJIb3Ysl OCHOBHBIE TIIOJOXKEHUS M 3aKOHBI JJIEKTPOJUHAMUKH U
CICUMAIIBHOM  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUS
AJIEKTPUYECKOTO  3apsana, cwia Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMArHUTHOM  WMHAyKuuu, npaBwio  Jlenma, cBazp  OJIC
CAMOMHAYKIIMM B JJIEMEHTE JJIGKTPUYECKOW I1IEeMU CO CKOPOCThIO
U3MEHEHHs  CWJIbl  TOKa,  MOCTYyJaTbl  CHEUUAJIbHOM  TEOpUu
OTHOCUTEIBHOCTU DUHINITEITHA);

aHATM3UPOBATh U OOBSICHATH KBAHTOBBIC TIPOIIECCHI U SBJICHUS, HCTIOTB3YS
MOJIO)KEHUS] ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHE  OWHINTEHHA IS
doTtorddexra, mepBbIi U BTOpoM mocTynarel bopa, mnpuHIUI
COOTHOIICHHsI HeolpeaenéHHocTer ['eiizeHOepra, 3aKOHBI COXPAHEHMUS
3apsI0BOTO M MAacCOBOTO YHCEN M DHEPTUHU B SJICPHBIX PEAKITUAX, 3aKOH
PaIMoOaKTUBHOIO pacriajia);

OMKCHIBATh (PU3UYECKHUE TMPOIECChl W SIBJICHUS, HUCIOJIb3YS BEJIMYMHBI:
HANPsHKEHHOCTD AJIEKTPUYECKOTO TO0JISA, TOTEHIUAN JIEKTPOCTATUYECKOTO
MOJIs, Pa3HOCTh TOTCHIIMAJIOB, JJCKTPOJABIDKYIIAS CHJIA, WHIYKITUSI
MAarHuTHOTO IIOJIsl, MarHUTHBIA TIOTOK, CWjia AMIiepa, WHIYKTHBHOCTbD,
ANEKTPOJBIDKYINASl CHJIA CAaMOWHAYKIIMH, SHEPTHS MAarHUTHOTO TIOJIS
IPOBOJHUKA C TOKOM, PENSTUBUCTCKUN WUMIYJbC, IOJIHAS DHEPrus,
SHEPrusi TOKOS CBOOOJHOW YACTUIIBI, DHEPIHsi W HUMIYJIbC (HOTOHA,
MacCOBO€ YHCJIIO U 3apsl AJipa, JHEPTUSI CBA3U SIpa;

OOBACHATHL  OCOOEHHOCTH  MPOTEKaHHUs  (U3UYUECKUX  SIBICHUIL:
AIIEKTPOMATrHUTHAS UHIYKIIUS, CAMOUHYKIIUS, PE30HAHC, HHTEP(PEPECHITUS
BOJIH, Judpakius, JUCTIEPCHsi, TOJHOE BHYTPEHHEE OTpaKEHUE,
doTosnextpuueckuit ekt (horodddekrt), ambda- u Oera-pacmaabl
sanep, raMMa-u3JIydeHue saep, (U3HUeCKHe MPUHIIUIBI CIICKTPAITBHOTO
aHanu3a u padoThI Ja3epa;

OTpeeNsaTh HaNpaBlieHWe HHAYKIIMM MAarHUTHOTO TIOJIsI MPOBOJHUKA C
TOKOM, CHJIbI Amniepa u cuibl JlopeHna;

CTPOUTH U300paKeHHE, CO3/IaBaEMOE IJIOCKUM 3€PKaJioM, TOHKOM JTMH30M,
Y PACCUUTHIBATH €T0 XapaKTePUCTHKU;

PUMEHSTh OCHOBOTIOJIATAIOIINE ACTPOHOMHUYCCKUE ITOHATHS, TCOPHUH U
3aKOHBI IS aHaiM3a MW OOBIACHCHUS (DHU3NUECKUX MPOIECCOB,
MIPOUCXOJISIIINX B 3BE3MIAX, B 3BE3MHBIX CHUCTEMaX, B MEKTATAKTUICCKON
cpene; ABMKEeHUsI HEOSCHBIX TeJl, BOIIOLNHM 3BE3]] U BeelleHHOI;
IIPOBOJUTH HCCIICIOBAHWE 3aBUCHUMOCTEH (U3MUYECKMX BEIUYHH C
WCIIOJIb30BAaHUEM TIPSMBIX HW3MEPEHH, TPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHPOBATH PE3YIbTAThl MOJTYYEHHON 3aBHCHMOCTU



¢usznyeckux BENMYUH B BHIE TIpadukoB C Y4ETOM aOCOITIOTHBIX
NOTPEIIHOCTE  U3MEpPEHMid, Jenarb BBIBOABI MO  pe3yjibTaTam
HCCJIEI0BAHNS;

MPOBOANTh KOCBEHHBIE H3MEPEHUS (PU3UUECKUX BEIUYMH, TPHU STOM
BBIOMpATh ONTHUMAJBHBIA METOJ M3MEpPEHHs, OILICHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSAMbBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJUTH OMBITHI TIO MPOBEPKE MPEIJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
MOJIyYEHHbIE pEe3yJbTaThl M JI€JaTh BBIBOJ O CTAaTyCce NpPEIIOKEHHOU
TUIIOTE3HI;

OTIHCHIBATh METO/IbI MOTYYCHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
coOMIoAaTh MpaBmiia OE30MaCHOTO TPyAa MPH MPOBEICHUU HCCIEIOBAHUN
B paMKax ydueOHOro »HKCHEpUMEHTa, MpakTUKymMa U  y4eOHO-
UCCIIEIOBATEIbCKOM M MPOEKTHON JEATENbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOUCTB U 1a00OpPaTOPHOro 000pyAOBaHMUS;

pelath pacy€THbIC 3aJauyd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3znyeckol MOJENbI0: HAa OCHOBAHMM aHalIM3a YCJIOBHS BBIOMpPATH
¢uznyeckue MoOJeNd, OTBEYarolue TpPeOOBaHUSIM 3a/lady, IPUMEHATH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUYECKUX TEOpUM
OpU  WCIOJB30BAaHUM MaTEeMaTHMYECKWX METOJOB pEIICHUs 3anad,
MPOBOANTH Pacu€Thl HA OCHOBAaHMHM MMEIOIINXCS TaHHBIX, aHAJIN3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATh METObl PEILICHUS C YUETOM MOITYYEHHbIX
pe3yJIbTaToB;

pemarh KayeCTBEHHBIE 3aJaud, TPEOyIolue NpPUMEHEHHs 3HAHUH W3
pasHBIX paszenoB Kypca GU3MKH, a TAaK)KE WHTErpallui 3HAHUHA U3 IPYTUX
MPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LIEMIOYKY pacCy>KICHHUI ¢ OMOPON Ha N3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBIICHUS;

WCIIONIb30BaTh TEOPETHUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB Pa0OTHl M3MEPUTEIBHBIX MPUOOPOB, TEXHUIECKUX YCTPOMCTB
U TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJAUTH TMPUMEPHl BKJIAJa POCCHUMCKMX U 3apyOexHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHAJIM3UPOBATh U OIICHUBATH MOCJEICTBUS OBITOBOM M MPOU3BOCTBEHHON
JESTeIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH MPOIECCAMHU, C
MO3UINI KOJIOTHYECKON 0€30IaCHOCTH, MPEACTABICHUH O pallMOHAILHOM
PUPOJIOTIONH30BAHUH, & TaKXKE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTIKEHUHN



HAyKd M TEXHOJOTMH Ui JaJbHEWIIEro pa3BUTHUS YEJIOBEYECKOTO
00IIIECTBA;

MPUMEHSTh pa3IUYHble CIOCOOBI paboThl ¢ MHQOpPMAIHEeH (PU3UIECKOTO
COJIEp)KaHUsI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTHM, TPU 3TOM HCHOJIH30BaTh COBPEMEHHbIE HH(OPMAIIHOHHBIC
TEXHOJIOTMM Il TIOHCKa, NepepabOTKU M NPEabSABICHUS Y4yeOHOW WU
HaY4YHO-TIOMYJISIPHON MH(pOpMAaLUU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uH(pOpMallMK, TOJYYCHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH
aHAJIM3UPOBATh  MOJy4yaeMylo  HMHQOpPMAIIMI0O W  OICHHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCS 3HAHWW, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA NH(OpMaLnu;

IPOSIBIISTH OpraHU3alMOHHBIE U [I03HABATEJIbHBIC YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOpPETEeHUs] HOBBIX 3HAaHMM B  TpoIiecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TpyHNe C MCIOJIHEHUEM pa3IUYHbIX COLHUAIBHBIX pOJIEH,
IUITAaHUPOBATh PabOTy TPYMIIbI, PAlMOHATIBHO PACIPEAETATh EATEIbHOCTh
B HECTaHJAPTHBIX CHUTYyalMsX, aJIeKBAaTHO OIICHWBATH BKJIAJ] Ka)XJOTO U3
YYaCTHUKOB TPYMIIBI B PEIICHUE paccCMaTprUBaeMOil MpoOIeMBbL;

MPOSIBJISITh MOTUBALIMIO K Oyayniel npoeccuoHanbHOU AESTENbHOCTH IO
CHELHUAIBHOCTIM (PU3UKO-TEXHUUECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
KonTpoabHbl IIpakTnyeckue
n/n MPOrpaMmbl Bceero o0pa3zoBareJibHbIE
e padoThbI padoThI
pecypcsbl
Pasnen 1. HAYUHBIV METO/I TIO3HAHUSA ITPUPOIbI
bubmuorexa [IOK
11 Hayunblii MeTOT TO3HAHUS TPUPOIBI 6 https://m.edsoo.ru/7f41bf7
2
Hroro o pazneny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemartuka 10 1 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [IOK
2.2 Junamuka 10 https://m.edsoo.ru/7f41bf7
2
bu6nuorexa [IOK
2.3 Craruka TBEpOrO TENA 5 1 https://m.edsoo.ru/7f41bf7
2
bu6mmorexa [JOK
2.4 3aKOHbBI COXpaHEHHUsI B MEXaHUKE 10 1 https://m.edsoo.ru/7f41bf7
2
Hroro no pazneny 35

Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA




bu6mmoreka [IOK

3.1 OCHOBBI MOJIEKYJISIPHOKMHETHIECKON TCOpUH 15 https://m.edsoo.ru/7f41bf7
2
Bbubmmorexa [JOK
3.2 Tepmonnnamuka. TennoBbie MaITMHBI 20 https://m.edsoo.ru/7f41bf7
2
ArperatHble cOCTOSIHHS BenecTBa. Da3oBbie bubmorexa [OK
3.3 P ' 14 https://m.edso0.ru/7f41bf7
TIEPEXO0JIbI )
Hroro o pazneny 49
Paznen 4. SJEKTPOAUHAMUKA
bubmnorexka IIOK
4.1 DIIEKTpUYECKOE TT0JIe 24 https://m.edsoo.ru/7f41bf7
2
bu6nuorexa [IOK
4.2 [ToCTOSIHHBIN PTEKTPUUYECKUNA TOK 24 https://m.edsoo.ru/7f41bf7
2
bu6mmoteka [IOK
4.3 ToKM B pa3IMYHBIX Cpeax 6 https://m.edsoo.ru/7f41bf7
2
Hroro no pazneny 54
Pazznen 5. PUSUUYECKH IPAKTUKYM
bu6mmoreka [JOK
5.1 Ou3nuecKuil MpaKTUKyM 16 16 https://m.edsoo.ru/7f41bf7
2
Hroro 1o pasneny 16
PesepBHOe Bpems 10




OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

170

16




11 KIIACC

KosanuyecrBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne i/ Konrtpoabubie | IIpakTnyeckue
NPOrpaMMblI Bcero odpa3oBaTeIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. SJIEKTPOAUHAMMUKA
bubmnoreka IIOK
11 MaruauTHoe nosie 14 https://m.edsoo.ru/7f41c97
C
bubmuorexa [JOK
1.2 DJNIeKTpOMarHuTHasi MHAYKLIHS 13 1 https://m.edsoo.ru/7f41c97
c
Wroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
bu6mmoreka [IOK
2.1 MexaHandeckue KojaeOaHus 10 https://m.eds00.ru/7f41c97¢
bu6mmoteka [IOK
2.2 DJIeKTpOMarHuTHBIE KoJIeOaHus 15 https://m.edso00.ru/7f41¢97¢
MexaHnueckue 1 dIeKTPOMarHuTHHIE Brbmiorexa [IOK
2.3 10 1 https://m.edso0o.ru/7f41c97c
BOJTHBI
bu6mmoreka [JOK
2.4 Onruka 25 1 https://m.edso0o.ru/7f41c97c
Hroro 1o pasneny 60




Pazgen 3. OCHOBBI CIIEITUAJIBHOM TEOPUHA OTHOCHUTEJIBHOCTH

Bbu6morexa [JOK
3.1 Ocnossl CTO ) 1 https://m.edsoo.ru/7f41c97
C
Hroro no paznmeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
bubmnoreka IIOK
4.1 KopmyckyssipHo-BOIHOBO# fyamism 15 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.2 ®usnka atoma 5 https://m.edsoo.ru/7f41c97c
43 dwu3uka aTOMHOTO sI7Jpa M JIEMEHTAPHBIX 5 brbmiorexa LIOK
: qacTHL https://m.edsoo.ru/7f41c97c
Hroro o pazneny 25
Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU
bu6mmoreka [IOK
5.1 DNEeMEeHThI aCTPOHOMUU U aCTPODU3UKU 12 https://m.edsoo.ru/7f41c97
c
Hroro no pazneny 12
Pazznen 6. PUSUUYECKHI IPAKTUKYM
bu6mmoreka [JOK
6.1 Ou3nUecKuil MpaKTUKyM 16 16 https://m.edso0.ru/7f41c97
C
Hroro 1o pasneny 16

Paznen 7. OBOBIIAIOIEE IOBTOPEHUE




Cucremarusanus U 00001eHrue
IPEMETHOTO COJICPYKAHMS U OITbITa

bu6mmoreka [IOK

7.1 . 15 https://m.edsoo.ru/7f41c97
NeSITebHOCTH, IPUOOPETEHHOTO NPH c
u3yueHnn Kypca gusuku 10 — 11 xmaccos -
Hroro no pazneny 15
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 170 4 16
IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KoumnuectBo yacos Hdar DJIeKTpOHHbIe HU(POBBIE
n/n Beer | Kour | IIpakr a oOpasoBaTe/bHbIE
0 poJb nyecku | H3Yy4 | PpecypcChl
HbIE e €HH
pador | pador i
bl bl




but6mmoreka [IOK

1 ®dusuka — aMEHTaJIbHAsA HayKa O MPUPOE
ymn YK PHpOA https://m.edsoo.ru/ff0c32e2
5 Hayunblii MeTOZ] TO3HAHUSA U METO/IbI UCCIICOBAHUS bu6muoreka [IOK
(hbU3UYECKUX SBICHUN https://m.edsoo.ru/ff0c33e6
3 OKCIEPUMEHT U TEOPUS B IIPOLIECCE MO3HAHUS IPUPOIBI. bubnmoreka [JOK
Hab6mronenue u sKcriepuMeHT B pu3nuKe https://m.edsoo.ru/ff0c3508
4 CrnocoOsl n3MepeHus: PU3NYeCKUX BETUYUH bubamorexa LOK
P https://m.edsoo.ru/ff0c3620
5 AOCOTIOTHAS M OTHOCUTEIbHAS TIOTPEITHOCTH H3MEPEHUI bubmuorexa [JOK
(bU3NIECKUX BETMYNH https://m.edsoo.ru/ff0c372e
MonenupoBanue B ¢pusuke. Ponb u mecto ¢pusuku B
6 (hopMUPOBaHUM COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B bubmorexa LIOK
pMHP . P yqv P b3, https://m.edsoo.ru/ff0c39cc
MPAKTUYECKOU JAEATEIBHOCTH JOEH
Mexanunueckoe aBuxeHue. Cucrema oTcyera.
bu6nuorexa [IOK
7 OTHOCUTENBHOCTh MEXaHUYECKOTO ABMXKeHUs. [Ipsimas u
https://m.edsoo.ru/ffOc3ada
oOpaTHas 3a/1la4ll MEXaHUKHU
Pannyc-BekTop MarepranbHON TOYKH, €ro MPOEKIIUH HA OCH
8 koopauHat. Tpaekropus. [lepememenne. Cxkopocts. Ux bubmmorexa LHOK
p P prA. 1iep ’ p ) https://m.edsoo.ru/ffOc3be8
MPOEKIIMU HAa OCH KOOPAUHAT
9 PaBHOMepHOE npsiMoninHeltHOe ABMKeHue. ['paduueckoe bubmuoreka [IOK
ONMCAaHNE PABHOMEPHOIO MPAMOJIMHEHHOTO JIBUKEHUS https://m.edsoo.ru/ff0c3be8
10 CroxeHne nepemMenieHnii 1 ckopocteil. Pemenue 3agau bubmmorexa LIOK
peMel P ' A https://m.edsoo.ru/ffOc3be8
HepaBHomepHoe nBuxeHre. MrHOBEeHHasi CKOPOCTb.
11 Yckopenue. [IpsiMonuHeitHOE IBUKEHNE C TOCTOSTHHBIM bubmmorexa LIOK
P P A https://m.edsoo.ru/ff0c3d00
YCKOpPEHHEM
12 I'paduaeckoe onmcanre MPSIMOJIMHEHHOTO IBHXKCHHS C bubnuorexa [JOK




IIOCTOSAHHBIM YCKOPCHHUEM

https://m.edsoo.ru/ff0c3el8

CBoOoaHoe majieHre. Y CKOpeHHe CBOOOTHOTO TaACHHUS.

bubmuorexa [JOK

13 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHHUSI OT BPEMEHU U
pA > CKOP » YOKOP P https://m.edsoo.ru/ff0c3f76
uX rpaduKu
14 JIBr>keHue Tesa, OpoIeHHOT0 MOJT YTJIOM K TOPU30HT buGnnorexa LIOK
> OP y P Y https://m.edsoo.ru/ff0c41a6
KpuBonunelinoe nBuxenue. [[BukeHne 1o OKpyKHOCTH.
15 VYrnoBas u nuHeliHas ckopocTs. [lepuon u yacrora brbmmorexa LOK
p - eP ’ https://m.edsoo.ru/ff0c43d6
LleHTpoCTpeMUTENBHOE U MIOJTHOE YCKOPEHUE
bu6mmoteka [IOK
16 Kontponbnas pabora o reme "Kunemartuka"
P p https://m.edsoo.ru/ff0c4502
[Tepsriif 3akoH HeroToHa. HEpIIMaIbHbIE CUCTEMBI OTCUETA.
17 [Mpunnun otHocuTenbHocTH ["anunes. HennepuuansHbie brbmmorexa LOK
p B ' P https://m.edsoo.ru/ff0c461a
CHUCTEMBI OTCYETA
18 Cuna. PaBHOgelicTBytoIas cuina. Bropoit 3akon HetoToHa. bubnuotexa [JOK
Macca https://m.edsoo.ru/ff0c478c
19 B3anmopeincreue Ten. Tpetuit 3akoH HeroToHa
20 [Ipunuun cynepno3unuu cuil. Pemenue 3aiay Ha bubnmnoreka [JOK
IIpUMEHEHHE 3aKOHOB HbroTOHA https://m.edsoo.ru/ff0c4b74
21 3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIECHTHOCTh bubnuotexa [JOK
IPaBUTAL{UOHHOW U MHEPTHOM MacCChl https://m.edsoo.ru/ffOc4dc2
22 Cuia TSHKECTH ¥ YCKOPEHHEe CBOOOTHOTO TaJICHUS
93 JIBu>keHHe HEOECHBIX TENl U UX UCKYCCTBEHHBIX CITYTHUKOB.
IlepBas kocMuueckas ckopocTb. 3akoHbI Keruiepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
o5 Cuna tpenus. [Ipupona u Buael cui Tpenus. [[BuxeHue B bu6muoreka [IOK

KUJKOCTHU U Ira3e ¢ y4ETOM CUJIbI COIIPOTUBIICHUS CPEbI

https://m.edsoo.ru/ffOc4fde




but6mmoreka [JOK

26 Hasnenue. ['unpocratnueckoe napienue. Cuna Apxumena https://m.edsoo.ru/ffocs1 e
97 AGcomoTHO TBepaoe Teso. [locTynarensHoe U BpamareabHoe
JBIKEHUE TBEPJOTO Tela
28 MoMeHT CuIibl OTHOCUTEIBHO OcH BpanieHus. [lineuo cuibt
CrnoxxkeHue CHII, TPHIOKEHHBIX K TBepAoMY Tey. LleHTp
29 TSDKECTHU Teja. Y CIIOBUS PaBHOBECHUS TBEPAOTO Tela. Busl bubmmorexa [IOK
https://m.edsoo.ru/ff0c570e
paBHOBECHs
bubmuorexa [JOK
30 Pemerte sanat https://m.edso0.ru/ff0c5952
31 KonTponbnas pabota o reme "Iunamuka. CTatuka TBEpAOro bubnmnoreka [JOK
Tena" https://m.edsoo.ru/ff0c5c36
Nmmynbsc MmaTepraibHONM TOUYKH, CUCTEMBI MAaTEpUATBHBIX
32 Touek. LlenTp Macc cucteMbl MaTepualnbHBIX TOYEK. Teopema bubmorexa LHOK
https://m.edsoo.ru/ff0c5c36
0 JIBIJKEHUHU LIEHTPa Macc
33 NMnynbe cuitbl 1 M13MEHEHUE UMITYJIbCa Tesla. 3aKOH bu6muoreka [IOK
COXpAaHEHUs UMIYJIbCa. PEakTUBHOE ABUKEHHE https://m.edsoo.ru/ff0c5efc
34 MomeHT umnyibca MaTepuanbHoi Touku. IIpencrasienue o bu6muoreka [IOK
COXPAaHEHUH MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX MOJISX https://m.edsoo.ru/ff0c6230
bu6nuorexa [IOK
35 Pemere 3axas https://m.edsoo.ru/ff0c600a
36 PaGora cuibl Ha MaJOM M HA KOHEYHOM TEePEMEIICHUH.
I'padmueckoe mpencraBieHne padbOTHI CHIIBI. MOITHOCTD CHITBI
37 Kunernueckas sueprus. Teopema 00 n3MeHEHUN
KUHETUYECKON YHEPTUN MaTEPUATbHOU TOUYKHU
38 IToreHnnanpHble 1 HENOTEHIIMAIILHEIE CYIIBL. I loTeHIIMATEHAS bu6nunorexa [JOK

sHeprus. Bropas kocMuueckas CKOpocTh

https://m.edsoo.ru/ff0c6938




Tperps kocMuueckast ckopocTb. CBsi3b pabOTHI
HENOTEHLUAIbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKOMN

but6mmoreka [JOK

39
SHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHHUSI MEXaHUYECKOU https://m.edsoo.ru/ff0c6a50
SHEPTUU
40 VYupyrue u Heynpyrue CTOJIKHOBEHU. Y paBHeHHEe bepHyn bu6mmoreka [IOK
JUIA UACaNbHON KUIKOCTHU https://m.edsoo.ru/ff0c63b6
41 KonTponbHas padota no Teme "3aKOHbI COXpaHEHUS B bu6nuoreka [IOK
MexaHuke" https://m.edsoo.ru/ff0c64d8
42 Pa3BuTHe npencraBieHuit o mpupoje TerioTsl. OCHOBHBIE bubnmnoreka [JOK
nonoxkenus MKT. luddysusa. bpoyHoBckoe nuxeHue https://m.edsoo.ru/ff0c65f0
43 CtpoeHue ra3000pa3HbIX, )KUJIKUX U TBEPABIX TeJ. XapaKkTep bubnuorexa [JOK
IBIDKECHUA U B3aUMOJEHCTBUA YaCTUL] BEIIECTBA https://m.edsoo.ru/ffOc6708
44 Macca u pa3mepsl Mosieky:1 (aTomoB). KonuuecTBo BeliecTsa. bubnmnorexka HOK
[TocrosinHas ABoraapo https://m.edsoo.ru/ff0c6820
bubmmoreka [IOK
4 T .T il
5 emneparypa. TemnoBoe paBHoBecue. Lllkana [{enbcus https://m.edsoo.ru/ff0cehec
bubmmoreka [IOK
46 P
CHicHHe sanat https://m.edsoo.ru/ffOc6bcc
bubmmoreka [IOK
47 nu ira3. I’
JICATIBHBIM Td3. 1 430BRIC 3AKOHBI https://m.edsoo.ru/ffOc6ced
b K
48 VYpaBuenne Menneneea-Knanelipona. Pemenne 3amaq hgggﬁ;fg;gﬁ IFF0c6df2
bu6nunorexa [JOK
49 A .
OconroTHas Temmeparypa. 3akoH J[anpToHa https://m.edso0.ru/ffOc6f00
N3omnponeccel B naeanbHOM ra3e ¢ IOCTOSHHBIM KOJTUYECTBOM bubmuoreka [JOK
50
BeIllECTBa https://m.edsoo.ru/ff0c7018
51 I'paduueckoe npeacTaBiIeHne H30IPOLIECCOB: U30TEPMA, bubmuoreka [IOK

n30xopa, u3obdapa

https://m.edsoo.ru/ff0c7126




but6mmoreka [JOK

52 Ocnosnoe ypaBHenue MKT
P https://m.edsoo.ru/ff0c72c0
53 Pemenue 3amau
Cas13b a0COIIIOTHOH TeMIIepaTypbl TEPMOIUHAMUYECKON
54 CHUCTEMBI CO CpeIHE KHHETUYECKOM dHEeprue
[IOCTYIATENbHOTO TEMJIOBOIO ABH)KEHUS €€ YaCTHIL
55 O060061eHne U cucTemaTu3anus 3HaHuil no reMe "OCHOBBI
MKT"
bubmuorexa [JOK
56 KonrtponsHas padora o reme "OcroBet MKT"
P P https://m.edsoo.ru/ff0c74f0
TepMmonnHaMuyeckas cucreMa. 3alaHie BHEIIHUX YCIOBUN
57 st T cuctembl. BHenIHrE U BHYTPEHHUE MTApaMETPBI. bubmuorexa [JOK
[TapameTpsl T/ cuctemsbl Kak CpeIHUE 3HAYCHUS BEJTMYMH, https://m.edsoo.ru/ff0c7838
OTMCHIBAIOUINX €€ Ha MUKPOCKOIIUYECKOM YPOBHE
58 Hyneoe Hagano tepmoaunamuku. CaMONIpOU3BOJIbHAS bubmuoreka [IOK
penakcauus T/ cucTeMBbl K TEIUIOBOMY PaBHOBECHIO https://m.edsoo.ru/ff0c7ae0
59 Monens ueanbHOro ra3a B TepMOIMHAMUKE. Y CIIOBUSA
IIPUMEHUMOCTH 3TOW MOJEIH
60 YpaBHenne MenneneeBa-Knanelipona 1 BEIpaKEHHUE IS
BHYTPEHHEHN DHEPTUH
Bripakenue 11t BHyTpeHHEN SHEPruu 0JTHOATOMHOTO
bu6nunorexa [JOK
61 uaeanbHoro rasza. KBasucratuueckue u HecTaTH4ecKue
https://m.edsoo.ru/ff0c84ae
IIPOLIECCHI
62 DneMeHTapHas paboTa B TepMOAHAMUKE. Boraucienue bubnuotexa [JOK
paboTsl o rpaduKy mporecca Ha pV-auarpamMme https://m.edsoo.ru/ff0c82ba
63 Temnnonepenada kak cnoco0 U3MEHEHHSI BHYTPEHHEH YHEPTUH bubnmnoreka [JOK
TJI cuctembl 6e3 coBepIIeHHUsT PabOThI https://m.edsoo.ru/ff0c84ae
64 KonBekuusi, TEMaonpoBOAHOCTb, U3TyYEHHE bubnmnoreka [JOK




https://m.edsoo.ru/ff0c86fc

KommuectBo Temnorel. TermnoéMKOCTE Tea. Y AenbHas U

bubmuorexa [JOK

65 MOJIIpHAas TeIJIOEMKOCTH BeIlleCTBa. Y IebHasl TEIUIOTa
P B A https://m.edsoo.ru/ff0c88be
CrOpaHus TOIUIUBA
66 Pacuér konuuecTBa TEIIOTHI MU TeIUIoNepeaayue bubmmorexa LIOK
P ped https://m.edsoo.ru/ff0c8a8a
67 [TonsiTre 06 agumabaTHOM Tporiecce. [1epBrIii 3akoH bubnuorexa [JOK
TEPMOJIMHAMUKHI https://m.edsoo.ru/ff0c8c56
68 KonuuecTBo TemnoTsl 1 paboTa Kak Mephl U3MEHEHUS bubnmnoreka [JOK
BHyTpeHHe! sHeprun T/] cuctemsl https://m.edsoo.ru/ffOc8f6c
Bropoii 3akoH TepMOIMHAMUKY 1JI1 PABHOBECHBIX U
69 HEPaBHOBECHBIX MpoleccoB. HeoOpaTuMocTh MPUPOIHBIX bubmmorexa [JOK
P pott ' P PHpo https://m.edsoo.ru/ff0c32e2
MIPOLIECCOB
but6mmoreka [IOK
70 IT i . KII
PUHIUIIBI ACHCTBUS TEIUIOBBIX MAIlIUH | https://m.edsoo.ru/ff0c33e6
but6mmoreka [IOK
71 M KIILI. K
axcnmabroe suaterme K. Lot Kapro https://m.edsoo.ru/ff0c3508
but6mmoreka [IOK
72 P
CHICHHC saad https://m.edsoo.ru/ff0c3620
73 DKOJIOTHYeCKHE acleKThl UCIOIb30BaHUS TEILIOBBIX bu6munorexa IIOK
nsurateneil. TernnoBoe 3arpsA3HeHNe OKPYKaroLeH CpeIbl https://m.edsoo.ru/ff0c372e
bu6nunorexa [JOK
74 Pemrenue 3anau
A https://m.edsoo.ru/ff0c39cc
75 O06o01ieHne 1 cucTeMaTH3alys 3HaHUi 10 TemMe bubmuoreka [JOK
"TepmoanHamuka. TennoBble MalIuHbI" https://m.edsoo.ru/ffOc3ada
KonrtponsHas padora no teme "Tepmoannamuka. Temnnobbie bubmuoreka [IOK
76
MalIuHb!" https://m.edsoo.ru/ffOc3be8
77 [TapooGpa3oBanue u KoHAeHCaIus. McnapeHue u KuneHue. bubnuorexa [JOK




y,[[eJ'IBHafI TCIJ1I0Ta nap006pa30BaHI/1ﬂ

https://m.edsoo.ru/ffOc3be8

HaCBIH_IeHHBIe N HCHACBIIICHHBIC I1ap5bI. KauecTtBennas
3aBUCUMOCTD INIOTHOCTH MU JABJICHUA HACBIIICHHOTI'O IIapa OT

78 TEMIIEPATYPHI, UX HE3ABUCUMOCTH OT 00BEMA HACBIILIEHHOTO bubmorexa TIOK
PaTYPEL, B https://m.edsoo.ru/ff0c3be8
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIICHUS OT JaBJICHUS B
JKUJIKOCTH
79 BraxxnocTs Bo3ayxa. AGCOMIOTHASI U1 OTHOCUTEIbHAS bubnmnoreka [JOK
BJIAXXHOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
80 Pemrenue 3agau
a https://m.edsoo.ru/ff0c3el18
81 Tépnoe Teno. Kpucrammuueckue u aMmop@HsbIe Tea. bubnmnoreka [JOK
AHM30TPONHUS CBONUCTB KPUCTAJIIIOB https://m.edso00.ru/ff0c3f76
[InaBneHue u KpucTamM3anus. Y aejibHas TerjaoTa bu6mmoteka [IOK
82
riaBnenus. Cyoaumanus https://m.edsoo.ru/ff0c41a6
83 Hedopmaruu TBEpaoro Tena. Pactsokenue u cxarue. CBuUr. bubmuoreka [IOK
Mopyns FOura. [Ipenen ynpyrux nedopmaruit https://m.edsoo.ru/ff0c43d6
84 TemioBoe pacmupeHue KUIKOCTeN U TBEPABIX TEll. bubnmnoreka [JOK
AHTapMOHH3M TETUTOBBIX KOJIEOAHUN YaCcTHI] BEIIECTBA https://m.edsoo.ru/ff0c4502
bu6nuorexa [IOK
85 IIpeoOpa3oBanue 3Hepruu B (ha30BLIX IIEPEXOIAX
peobp p ¢ pexol https://m.edsoo.ru/ffOc461a
bu6nunorexa [JOK
86 VpaBHeHME TEMIOBOro Oananca
p https://m.edsoo.ru/ff0c478c
87 Pemenue 3amau
[ToBepxHOocTHOE HaTsKEHUE. KanuiisipHble sSiBICHHUS.
88 JlaBieHne o4 HCKPUBIICHHON MMOBEPXHOCTHIO XKUAKOCTH bubmorexa HOK
p p ' https://m.edsoo.ru/ff0c4b74
®opmyia Jlannaca
89 O06001enre u cucTtemMaTu3anus 3HaHUuH 1o TeMe " ArperaTHbie bubmmorekxa [IOK

cocTosiHus BeniecTBa. Da3oBbie Mepexoanl"

https://m.edsoo.ru/ffOc4dc2




KontponbHas pabora 1o reme "ArperaTHbie COCTOSTHUS

90 "
BerniecTBa. Ma3oBbIe MEePexXOIbl
DnexTpu3anus Te U e€ MPOosIBICHUS. DIEKTPUUECKUN 3apsia.
91 JIBa Buaa sneKTpudecKkux 3apsaaoB. [IpoBoaHuky,
JUAJICKTPUKU U TTOJTYITPOBOIHUKHI
92 DneMeHTapHBIN JIEKTPUUECKUM 3aps. 3aKOH COXPaHEHMUSI
3JIEKTPUYECKOTO 3apsiia
bubnuorexa [JOK
93 B3aumoneiictBue 3apsioB. Toueunsie 3apsasl. 3akoH Kynona
A PAA PAA Y https://m.edsoo.ru/ff0c4fde
bu6mmoteka [IOK
9 Pemenue 3agau
8 https://m.edsoo.ru/ff0c511e
95 DnekTpuyeckoe noje. Ero geicTBue Ha 3JIeKTpUYeCcKue
3apsiabl
Hanpsok€aHocTs anexTpuyeckoro nosis. [IpoGHsIii 3apsia.
96 JIuHuM HanPsHKEHHOCTH AJIEKTPUUECKOro nodisi. OgHOpOAHOE
AIEKTPUYECKOE MOJIe
97 [ToTeHIManbHOCTh AIEKTPOCTATHYECKOTO MO, PasHOCTH bubmmoreka [IOK
MOTEHINAIOB U HAIIPSKEHUE https://m.edsoo.ru/ff0c570e
98 [ToTennmanpHas YHEPTUS 3apsA/ia B DJIEKTPOCTATUIECKOM TOJIE. bubnmnoreka [JOK
[ToTeHman 3MeKTpOCTaTUYECKOTO MOJIs https://m.edsoo.ru/ff0c5952
99 CBs13b HANPSHKEHHOCTH TOJIA U PA3HOCTU MOTEHIIMAIIOB JUIsI bubmuorexa [JOK
3JIEKTPOCTATUYECKOTO MOJIA https://m.edsoo.ru/ff0c5c36
100 [TpuHIUTT CyNEpPHO3UIINHU JIEKTPUUECKUX TTOJIeH bubmorexa LHOK
U ynep H P https://m.edsoo.ru/ff0c5c36
bu6nunorexa [JOK
101 Pemenue 3agau
A https://m.edsoo.ru/ff0c5efc
102 [Tone Toueunoro 3apsna. [lonae paBHOMEPHO 3apsKEHHOM bubnuotexa [JOK

cepsl

https://m.edsoo.ru/ff0c6230




[Tosie paBHOMEpPHO 3apsHKEHHOro o 00bEMY mapa. [lone

bubmuorexa [JOK

103 PaBHOMEPHO 3apsHKCHHOM 0€CKOHEYHOM TIOCKOCTH https://m.edsoo.ru/ff0c600a
104 [IpoBOIHMKY B IEKTPOCTATUUECKOM I0JIE. Y CIIOBUE
paBHOBECHUS 3apsiI0B
105 JIMDIEKTPUKHU U MOTYNPOBOAHUKHU B AJIEKTPOCTATUYECKOM
noJie
106 Kongencarop. DnekTpoéMKOCTh KOHACHCATOPA. bubnmnoreka [JOK
ONEeKTPOEMKOCTB INIOCKOI0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c6938
107 [TapannensHOE cOeTMHEHNE KOHIEHCATOPOB Bubmaorexa ITOK
https://m.edsoo.ru/ff0c6a50
108 [TocnenoBarenbHOE COeTUHEHNE KOHEHCATOPOB bubmmorexa [JOK
https://m.edsoo.ru/ff0c63b6
109 DHeprus 3apsKEHHOT0 KOHAeHcaTopa bubmorexa LHOK
https://m.edsoo.ru/ff0c64d8
bubnmnoreka [JOK
110 Pemterite saza https://m.edsoil.ru/ffOCGSfO
111 JIBr>keHue 3apsKEHHOM YaCTULIBI B OJJHOPOJHOM but6mmoreka [IOK
DIEKTPUYECKOM 1071 https://m.edsoo.ru/ff0c6708
bubnuotexa [JOK
112 Pemerte sanat https://m.edsogru/ff0c6820
113 O06o001enre u cucTeMaTu3anus 3HaHU| 110 TeMe bubnuotexa [JOK
"Onektpuueckoe noie" https://m.edsoo.ru/ffOc6bcc
114 Kontponbnas padota o teme "Dnekrpuyeckoe mose" Eggjﬁ;fg;gg}; 0c6bce
115 Cuna Toka. [TocTosiHHBIN TOK. Y CITOBUS CYIIECTBOBAHUS bubnmnoreka [JOK
MOCTOSIHHOTO AJIEKTPUYECKOT0 TOKA https://m.edsoo.ru/ff0c6ce4
116 Ucrounuku Toka. Hampsixenue u 3/1C brbmorexa [JOK

https://m.edsoo.ru/ff0c6df2




3akoH OMa /1 yyacTka Lenu. DJIeKTPHIECKOe bubnmoreka [JOK
117
CONPOTHUBJICHUE https://m.edsoo.ru/ff0c6f00
118 3aBUCHUMOCTbH COMPOTUBIICHUS OJHOPOAHOTO MPOBOJIHHUKA OT bubnmoreka [JOK
€ro JUIMHBI U IUIOLIAAH IONIEPEYHOr0 CEUCHUS https://m.edsoo.ru/ff0c7018
119 VY nenbHOE COMPOTHBIICHUE BelllecTBA. Pemenue 3a1au bubmorexa [JOK
A P - ' A https://m.edsoo.ru/ff0c7126
120 [TocnenoBarenbHOE, MAPAIIIENBLHOE, CMELIAHHOE COEUHEHUE bu6nuorexa [IOK
MPOBOJHUKOB https://m.edsoo.ru/ff0c72c0
121 Pacuér pa3BeTBNEHHBIX 35eKTpUYecKuX 1enen. [Ipapuna
Kupxroda
122 Pewenue 3amau
123 PaGora anekrpudeckoro Toka. 3akoH [xoyns —Jlenia
bubmuorexa [JOK
124 P
CHICHHC sanad https://m.edsoo.ru/ff0c74f0
125 MOMHOCTh 3NEKTPUUYECKOTO TOKA. TeraoBasi MOIIHOCTb, bubnuotexa [JOK
BBIIEIIIEMAas Ha PE3UCTOPE https://m.edsoo.ru/ff0c7838
bubmmoreka [IOK
126 Pemerte sanat https://m.edsoo.ru/ff0c7ae0
127 O/1C u BHYTpEHHEE COIPOTUBIIEHNE UCTOYHHUKA TOKA
128 3akon Oma /17151 TOJTHOM (3aMKHYTOM) SJIEKTPUIECKOH 1ernu
bu6nunorexa [JOK
129 P
CHeHHe saat https://m.edsoo.ru/ff0c84ae
bu6nunorexa [JOK
130 M
OIHOCTD HCTOHHIE Toka https://m.edsoo.ru/ff0c82ba
but6mmorekxa [IOK
131 K
OPOTROE saMbliarie https://m.edsoo.ru/ff0c84ae
132 KonneHcarop B 11eru mocTOSIHHOTO TOKa but6mmoreka [IOK




https://m.edsoo.ru/ff0c86fc

bubmuorexa [JOK
133 Pewerte sanaz https://m.edsoo.ru/ff0c88be
134 Pemenue 3amau mo teme "IlocTOSHHBIN IEKTPUYESCKUI TOK" bubmmorexa LIOK
A P https://m.edsoo.ru/ff0c8a8a
135 Pemenue 3amau o teme "I1oCTOSHHBIN IEKTPUYESCKUI TOK" bubmmorexa LIOK
A P https://m.edsoo.ru/ff0c8c56
136 Pemenwue 3amay mo Teme "[10CTOSHHBIN 37K TPHUSCKUN TOK" bubmmorexa [JOK
A P https://m.edsoo.ru/ffOc8f6c
O06o001IeHre U cucTeMaTH3alus 3HaHUH 110 TeMe bubmuorexa [JOK
137 n A e n
[TocTOAHHBIN JIEKTPUUYECKUN TOK https://m.edsoo.ru/ff0c32e2
KonTponbnas padota 1o reme "[1ocTOSHHBIN 1eKTpuyecKuit bu6nuoreka [IOK
138
TOK" https://m.edsoo.ru/ff0c33e6
139 DneKTpuueckas MPOBOAUMOCTh PA3IMYHBIX BEIIECTB. bubnmnoreka [JOK
DneKkTpruyeckuil Tok B MeTauiax. CBepXInpoBOIUMOCTh https://m.edsoo.ru/ff0c3508
ONEKTpUUYECKUI TOK B pacTBOpaxX M pacIulaBax 3JIEKTPOJIUTOB. bubmuoreka [IOK
140
3akonbl dapanes 11st 3MEKTpoIHN3a https://m.edsoo.ru/ff0c3620
. bubnuotexa [JOK
141 OnexTpuuecKkui ToK B rasax. [Imazma https://m.edsoo.ru/ff0c372e
. bubnuotexa [JOK
142 DneKTpuYecKuil TOK B Bakyyme. BakyymHble mpruOopsI https://m.edsoo.ru/ff0c39ce
143 DJIEKTPUYECKUH TOK B MOJTYMPOBOTHUKAX bubmorexa [JOK
P YHpOBOA https://m.edsoo.ru/ffOc3ada
bu6nunorexa [JOK
144 I1
OJTYIIPOBOTHUKOBBIC TTPHOOPHI https://m.edsoo.ru/ff0c3be8
145 du3ndecKkuil NpakTUKyM 1o teme "M3Mepenne cuisl Toka u bubmuoreka [IOK

HaIPsHKEHUA B LIEH MOCTOSTHHOTO TOKA IIPHU MIOMOIIN
aHAJIOTOBBIX M LU(POBBIX U3MEPUTEIHHBIX TPUOOPOB" UITN

https://m.edsoo.ru/ff0c88be




"3HakoMCTBO ¢ HU(pOBOii JabopaTopueii o Gpu3nKe.
[Tpumepsl n3MepeHus: PU3NISCKUX BETUIHH ITPH TOMOIIIH
KOMIIBIOTEPHBIX TaTYUKOB"

®du3nyeckuil mpakTuKyM 1o teme "M3ydenue

146 €paBHOMEPHOTI'O ABM)KEHHUS C LIEJIBIO OIIpEEIIe buomiorexa LIOK
HEPaBHOMEPHOTO JBUKCHHUSI C IICIIBIO OTPECIICHUS
P Iz | P https://m.edsoo.ru/ff0c8a8a
MTHOBEHHOUM CKOPOCTH
duznyeckuil mpakTukym 1o teme "MzmMepeHune yckopeHus
147 [IPU IPSIMOJINHEMHOM PaBHOYCKOPEHHOM JBUYKEHUU I10 bubmuorexa [JOK
HakJI0HHOM miIockoctu" nmnn "HccneqoBanue 3aBUCHMOCTH https://m.edsoo.ru/ff0c8c56
IIyTU OT BPEMEHH MPU PaBHOYCKOPEHHOM JABM)KEHUU"
duznyeckuii npakTuKyM 1o teme "V3mepenue yckopeHus
148 cB0OOHOrO najieHus" "U3yuenue e ena bubmmorexa LHOK
BOOOTHOTO TAJACHHS" WIIN HUE JIBIDKCHUS Tell
. i ’ https://m.edsoo.ru/ffOc8f6c
OpOIICHHOTO TOPU30HTAIBHO
®duznyeckuil npakTukyM 1o teme "M3ydeHnue nBUKEHU Tena
149 10 OKPY>KHOCTHU C TIOCTOSTHHON IO MOJYJIIO CKOPOCThIO" MK
"UccnenoBanue 3aBUCUMOCTH TEpUOa OOpaIieHust
KOHMYECKOT0 MasiTHUKA OT €ro mapaMeTpon"
®duznyeckuil npakTukym no teme "M3mepenue
PaBHOJIENCTBYIOIIEH CHIIBI IPU JBUKEHUH OpycKa Mo
150 aKJIOHHOM mitockocTh" "IIpoBepka runoTe3sl 0 Bubnuorexa LIOK
HAKJIOHHOH TUTOCKOCTH'" WA BEpKa TUITOTE3bI
poBep . https://m.edsoo.ru/ff0c88be
HE3aBHCHMOCTH BPEMEHU JIBIKCHHS OpyCKa MO HAKJIOHHOM
IJIOCKOCTH Ha 33JJaHHOE PACCTOsIHUE OT €ro Macchl”
dusnyeckuil npakTukyM no teme "Hcecnenosanue
3aBUCUMOCTH CHJI YIIPYT'OCTH, BOSHUKAIOIIUX B IPYKUHE U
151 €3WHOBOM 00pasIie, 0 epopmarun” "U3yuenue buomiorexa LIOK
HHOBOM 1e, OT UX I Maru' Wi HU
P p ’ p yi . https://m.edsoo.ru/ff0c8a8a
JBIKEHUS CHCTEMBI TeJl, CBI3aHHBIX HUTHIO, IEPEKUHYTOU
yepe3 NErkuii 6;10k"
152 dusnyeckuit mpakTukyMm 1o teme "M3mepenne bubnuorexa [JOK




KO3 puIHeHTa TPEHHS 110 BETUUYNHE YIIIOBOTO
kodpdunuenta 3apucumoctu Frp(N)" mm "Uccnenoanue
JBYOKEHUS OpycKa 110 HaKJIOHHOM IJIOCKOCTHU C ITEPEMEHHBIM
kod(durmentom Tpenus" win "M3ydeHue nIBHKEHUS Tpy3a Ha
BaJly C TpeHUEM"

https://m.edsoo.ru/ff0c8c56

153

®dusnueckuil npakTukyM no teme "HccnegoBanue ycnoBui
paBHOBecHsI TBEPJIOTO Tea, UMEIOIIETO OCh BpallleHUs" UiIu
"KoHcTpynpoBaHue KpOHIITEHHOB U pacuér cuil yrpyrocru"
nin "M3ydeHne ycToMunBOCTH TBEPIOTO TENA, UMEIOLIETO
Ionaas onopsl"

bu6mmoteka [IOK
https://m.edsoo.ru/ffOc8f6c

154

®dusnueckuil MpakTUKyM 1o Teme "M3mepeHne uMmynbca Teia
110 TOpMO3HOMY ITyTH" win "VI3mMepeHne cuibl TSI, CKOPOCTH
MOJICTTH 3JICKTPOMOOHIISE M MOIITHOCTH CHUTBI TATH" WITH
"CpaBHeHHE U3MEHEHUS UMITYJIbCca Tejla C UMITYJIbCOM CUJIbI"
win "MccnenoBanue coxpaHeHHsI UMITYJIbCa IPU YIIPYTOM
B3aumojeiicTBun" win "M3mepenne KUHETUYECKON YHEPTUH
Teja 1o TOPMO3HOMY ITyTH"

155

dusndeckuil NpakTukyM 1o teme "M3ydenue
M30TEPMHUUYECKOTO Tpoliecca (PEKOMEHI0BaHO UCIIOJIb30BaHNE
uudposoit maboparopun)" unu "M3yueHne nu3oxopHOTro
nporiecca" unu "M3yuenne nzodbapHoro mpoiecca’ uimn
"IIpoBepka ypaBHEHUS COCTOSIHUS"

but6mmoreka [IOK
https://m.edsoo.ru/ffOc88be

156

dusnyeckuil NpakTukyM 1o teme "M3mepenue yaenpHon
teroéMkocTi" nin "HccienoBanue mpouecca OCThIBaHUS
BemectBa" win "UccnenoBanue agradbatHoro npomecca' uin
"N3yueHne B3aMMOCBA3U YHEPTUN MEKMOJIEKYIIIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPhl KUIIEHUS KUAKOCTEN"

bubmorexa [JOK
https://m.edsoo.ru/ff0c8a8a

157

@usndeckuil NpakTukyM 1o teme "M3ydenue
3aKOHOMEPHOCTEN ncnapeHus xuakocrein” unm "Msmepenne

bubmmorekxa [IOK
https://m.edsoo.ru/ff0c8c56




yI€IbHON TEIUIOTHI IU1aBiIeHus Jibaa" uiu "M3yuenue cBOWCTB
HaChILEHHBIX NapoB" win "M3MepeHne abcomoTHOM
BJIQKHOCTH BO3/lyXa U OLIEHKA MacChl HapOB B IOMEIIEHUH "
N3mepenue kodhummenTa moBepXHOCTHOTO HATSHKCHHUS

dusnueckuit mpakTukyM 1o teme "Habmronenue
MIPEBPAIICHUS YHEPTUU 3aPSHKEHHOTO KOHJIEHCATOpa B
SHEPTHUIO U3NyueHus ceetoauoaa"” win "Nsyuenue

bubmuorexa [JOK

158

IIPOTEKAaHUs TOKA B LIENH, COJEprKalle KoHaeHcaTop" win https://m.edsoo.ru/ffOc8f6c

"PacrnipenieneHrie pa3HOCTH OTEHIUAIOB (HANPSIKEHMS) IPU

10CJIe10BATEIbHOM COEJUHEHNU KOHEHCATOPOB"

®uznueckuil npakTukyM o reme "HccnegoBanue

CMEILIaHHOT0 COeAMHEHUsI pe3nucTopoB win "HM3mepenue
159 YE€IBHOTO COIPOTUBIICHUSI IPOBOJHUKOB" WU

"UccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HAMIPSDKEHUS TS

JIaMITbl HAKaIUBaHUA"

@ L n

U3NYEeCKUI pakTUKyM 1o Teme "HaOmonenue

anekTponn3a" win "M3mepenne 3apsaaa OAHOBAJIEHTHOIO
160 " " bubmorexa [JOK

noHa" unu "HMccrienoBanue 3aBUCUMOCTH COITPOTUBIICHUS

. | https://m.edsoo.ru/ff0c88be

TepMope3ucTopa ot TemnepaTypsl” win "CHSITHE BOIbT-

aMIIepHOM XapaKTepUCTUKHU 11o1a"
161 PesepBHblil ypok. O600111€HHE U CUCTEMAaTH3allHsl 3HAHUM 110 bu6muoreka [IOK

teme "Kunemaruka" https://m.edsoo.ru/ff0c8a8a
162 PesepBHbIil ypok. O000IIeHHE U CHCTeMAaTHU3aIHs 3HAHUH 110 bubnmnoreka [JOK

teme "JluHamuka" https://m.edsoo.ru/ff0c8c56
163 PezepBHblil ypok. OG001IeHNE U CUCTeMaTH3alHs 3HaHUI 110 bubmuoreka [JOK

teme "Craruka TBEpAoro rena" https://m.edsoo.ru/ff0c8f6c
164 PesepBubIil ypok. O6001IeHIE U CHCTEeMAaTH3alisl 3HAHUH 110

TeMe "3aKOHbI COXPAHEHNUsS B MEXaHUKe"




165 PesepBHbIil ypok. O6001ICHIE ¥ CHCTEeMAaTH3alis 3HAHUH 110 1 bubnmoreka [JOK

Teme "OCHOBBI MOJIEKYJISIPHOKMHETHYECKOM Teopun” https://m.edsoo.ru/ff0c88be
166 PesepBHEIil ypok. O000IICHHE U CHCTEMATHU3AIHS 3HAHHM 110 1 bubnmoreka [JOK

teme "Tepmoaunamuka. TernoBeie MaiuHb" https://m.edsoo.ru/ff0c8a8a

PeszepBHbIil ypok. O000I1ICHIE ¥ CHCTEeMAaTH3alHs 3HAHUH 110
167 TeMme "Arperarable cocTossHUS BemecTBa. Da3oBrie 1 bubnnorexa LIOK

p" ' https://m.edsoo.ru/ff0c8c56

MIepPeX0/Ibl

PesepBHblil ypok. O600111I€HNE U CHCTeMAaTHU3alHs 3HAHUM 110 bubmuorexa [JOK
168 1

Teme "DnekTpuueckoe mnoie" https://m.edsoo.ru/ffOc8f6c
169 PesepBHEIi ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHM 110 1 bubmuorexa [JOK

teMe "[locTOsHHBIN 3NeKTpUUecKuil ToK" https://m.edsoo.ru/ff0c88be
170 PesepBHblil ypok. O000mIeHNE U CUCTEMAaTH3AIHS 3HAHUH 110 1 bu6nuoreka [IOK

teMe "Toku B pa3inyHbIX cpepax” https://m.edsoo.ru/ffOc8a8a

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KIIACC

KoanuecTBo 4acoB

Hpax Hara JIeKTPOHHBbIE HU(POBHIE
Ne T THYeC
w/n eMa ypoka Bce KonTpoabH e usyye oOpa3oBaTe/ibHbIE
ero | ble padoThbl HUA pecypcnl
pador
bl
B3aumopeiicTBrE MOCTOSIHHBIX MarHUTOB U
1 IIPOBOJIHUKOB € TOKOM. MaruutHoe nosie. ['unoresa 1 bubmmorexa LIOK
POBOA ’ ' https://m.edsoo.ru/ff0c9778
Awmmnepa
5 Bekrop marautHOM nHAyKUuu. [IpuHnun cyneprnosuuuu 1 bubmuorexa [JOK
MarHuTHBIX nosiei. JIMHuM MarHUTHOM MHIYKLIIUU https://m.edsoo.ru/ff0c98fe
but6mmoreka [IOK
3 M . 1
arHUTHOE T0JI€ MPOBOJAHMKA C TOKOM. OmBIT DpcTeaa https://m.edsoo.ru/ff0cosfe
. bubnuotexa [JOK
4 A ' 1
Chia AMIiepa, €€ HapasICHHE 1 MO T https://m.edsoo.ru/ff0c9acO
but6mmoreka [IOK
5 P 1
CHICHHE 3aAak https://m.edsoo.ru/ff0c9df4
6 [TpumeneHue 3akoHa Amriepa. DIeKTPOU3MEPUTENbHbBIE 1
npuOopbI
7 Cwuta JlopeHiia, e€ HampaBjIeHUE U MOTYJIb. [|BrKeHNe 1 bubnmnoreka [JOK
3apsKEHHOM YacCTHUIIbI B OJHOPOJIHOM MAarHUTHOM TI0JIE https://m.edsoo.ru/ff0cal50
bu6nunorexa [JOK
8 P 1
CHieHHe satat https://m.edsoo.ru/ff0ca600
9 PaGora cunbl Jlopennia 1
b K
10 Pemenue 3amau 1 nomorexa LO

https://m.edsoo.ru/ffOcab82




MarnuTHoe nose B Beuectse. PeppoMarHeTukH, rnapa- bubnmoreka [JOK
11
U IUaMarHeTUKU https://m.edsoo.ru/ffOcad58
12 OcHoBHbIE cBOMCTBA PeppoMarHeTHKOB. [IpumeHeHme bubnmoreka [JOK
dbeppoMarHeTUKOB https://m.edsoo.ru/ffOcaf06
13 Pemenue 3agau mo reme "MaruutHoe nose"
" " bubnuoreka [JOK
14 Pemenne 3amad mo teMe "MarauTHoOE 1oJjie https://m.edsoo.ru/F0ch820
15 SIBnenue anekTpoMarHuTHOM nHAYKIMH. [IoTOK BekTOpa bubmuorexa [JOK
MarHUTHOM MHIYKLIUH https://m.edsoo.ru/ffOch9c4
bu6mmoteka [IOK
16 IAC mrnyKumH https://m.edsoo.ru/ff0cbb86
17 3aKO0H 3JIEKTPOMarHuTHOM WH nn Dapanes bubmorexa [JOK
P YU pan https://m.edsoo.ru/ff0cbd34
18 Buxpesoe anexrpuueckoe noie. Toku Oyko
bu6nuorexa [IOK
1
o DAL HHAYKUHMH B ABIDKYUIHXCA MPOBOHHIAX https://m.edsoo.ru/ff0cc324
20 Pemenue 3amau
bu6nuorexa [IOK
21 IT
pasiio Jletua https://m.edsoo.ru/ff0cca54
99 WuayktuBHOCTH. KaTyrika HHIYKTHUBHOCTH B IIETTH bubmorexa [JOK
MOCTOSTHHOT'O TOKa https://m.edsoo.ru/ffOcccOc
bu6nunorexa [JOK
23 s .
BIICHHE CaMOMHAYKIHH. S/IC caMOMHAYKIIHH https://m.edsoo.ru/ffOccfe
24 DHeprus MarHUTHOTO TIOJISI KATYIIKU C TOKOM.
DIIEKTPOMarHuTHOE IoJIe
25 Pemenue 3amau bubnmorexa LOK

https://m.edsoo.ru/ffOcc6f8




26 O060011IeHNE U CUCTEMATH3ALMS 3HAHUI 110 TEME bubmuorexa [JOK
"OnexkTpoaguHamMuka" https://m.edsoo.ru/ff0cd350
bubmnorexa [JOK
27 KoHnTtposnbHas pabora 1o teme "DiaekTpoarnHaMuKa"
P P poA https://m.edsoo.ru/ffOcd4e0
08 KonebarenpHas cucrema. CBOOOHBIC KOJICOAHMS. bubmuorexa [JOK
lapmonnueckue KonedaHus https://m.edsoo.ru/ffOcd7f6
29 KunemaTtnueckoe u JUHAMHUYECKOE OIMMCAHUE bubmuorexa [JOK
KOJIeOaTEIIbHBIX JIBHIKCHHUI https://m.edsoo.ru/ff0cd67a
DHEpPreTUYECcKoe onrcanue. BeIBo TMHaAMUYECKOTO
30 OIHUCaHUs TAPMOHUYCCKHUX KOJIeOaHUH U3 UX bubmorexa LOK
P https://m.edsoo.ru/ff0cddle
SHEPreTHYECKOr0 U KHHEMAaTHYECKOTO OITUCAHUS
31 Ammuntyna u ¢asza koiaeOaHmii
[lepuon u yacrora konedanuii. Ileproa Manbix
32 CBOOOJTHBIX KOJICOAHWH MAaTeMaTHYECKOT0 MasiTHUKA.
[leproa cBOGOIHBIX KOJIEOaHUM TPYKUHHOTO MasiTHUKA
33 3aryxaromue konedanus. BeiHyX)1eHHbIE KOJIeOaHusl. bubnmnoreka [JOK
Pe3onanc https://m.edsoo.ru/ff0ced22
bu6nuorexa [IOK
34 ABTOKOIIC0aHUS
https://m.edsoo.ru/ff0cf02e
35 Pemenue 3amau
36 Ypok-koHpepenmus "MexaHndeckue KoneOaHus B bubnuotexa [JOK
MY3bIKaJIbHBIX HHCTpYMEHTAXxX" https://m.edsoo.ru/ffOcf862
37 O06o011eHre U cucTeMaTH3aIus 3HaHU 110 TeMe bubnmnoreka [JOK
"MexaHndeckue Koeoanus" https://m.edsoo.ru/ffOcfad2
38 DnekTpoMarHuTHeIe Konebanus. KonebaTenpHbIiM bubnmnoreka [JOK
KOHTYD https://m.edsoo.ru/ffOcfc68
39 ®opmyna Tomcona. CBA3b aMILTUTY/IbI 3apsiia bubnmoreka [JOK




KOHJICHCATOpa C aMIUTUTYIOM CUJIBI TOKA B
K0J1e0aTEeIbHOM KOHTYpE

https://m.edsoo.ru/ffOcf6f0

3aKkoH COXpPAaHCHUS SHCPIUr B UACAIIbBHOM

bubmuorexa [JOK

40
K0JIeOaTeIbHOM KOHTYpE https://m.edsoo.ru/ffOcfel6
41 3aTyxarolre 31eKTPOMarHuTHbIE KOJIeOaHusl. bu6muoreka [IOK
BbIHyKI€HHBIE 2JIEKTPOMarHUTHbBIE KOJIEOaHUS https://m.edsoo.ru/ffOcffc4
[TepeMenHbIl TOK. Pe3ucTOp M KOHIEHCATOP B LENMU bubnmnoreka [JOK
42
MEpEMEHHOTO TOKa https://m.edsoo.ru/ff0d015e
43 Karyiika HHIyKTUBHOCTH B IIETIH IEPEMEHHOTO TOKa bubmmorexa [JOK
y YK H p https://m.edsoo.ru/ff0d04a6
44 3akon OMa J17151 3JIEKTPUUECKO 1IeTH TEPEMEHHOT0 TOKa
45 MomHOCTh MEPEMEHHOT0 TOKa. AMILTUTYIHOE U bubnmnoreka [JOK
JICUCTBYIOILEE 3HAYEHNUE CUIIBI TOKA U HANIPSKCHUS https://m.edso0.ru/ff0d0302
46 Pe3oHaHC B 35eKTpHYECKOH TIeTH bubmmorexa LIOK
p H https://m.edsoo.ru/ff0d091a
bu6nuorexa [IOK
47 P
cHicHie sazat https://m.edsoo.ru/ff0dOafa
48 Wneanwsusiif Tpanchopmarop. [IpousBoacTso, mepeaaya bubnmnoreka [JOK
U TIOTpeOIeHHEe AIEKTPUIECKON SHEPTUU https://m.edsoo.ru/ff0dOafa
DKOJIOTHYECKUE PUCKHU TIPHU MPOU3BOJICTBE
49 AJIEKTPOIHE FI/II/IpK BT . a I/Ilc):nonb?f)BaHHﬂ bubmmorexa LIOK
P priH. BYIHTYD N https://m.edsoo.ru/ff0d0ca8
AJIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HU
but6mmorekxa [IOK
50 P
ciieHme sazat https://m.eds00.ru/ffOd0fd2
51 Penrtenue 3amau
52 O06o01IeHre U cucTeMaTH3aIus 3HaHU 10 TeMe bubnuotexa [JOK

"JeKTpOMarHuTHbIE Kosebanus"

https://m.edsoo.ru/ff0d1162




53 Mexanudeckre BOIHbL. XapaKTEPUCTUKN MEXaHUYECKUX bubnmoreka [JOK
BOJIH https://m.edsoo.ru/ff0d1356
54 CBolicTBa MEXaHUYECKUX BOJIH bubmmorexa LIOK
https://m.edsoo.ru/ff0d0e38
bubmuorexa [JOK
55 3Byk. X
BYK. AApaKTCPHCTHIH 3BYKa https://m.edsoo.ru/ff0c9778
56 Nudpassyk u ynprpassyk. LllymoBoe 3arpssuenue bubmuorexa [JOK
OKPY’KaroIlleH cpeabl https://m.edsoo.ru/ff0c98fe
bu6mmoteka [IOK
7 P
> cHietHe safat https://m.edsoo.ru/ff0c98fe
58 DJIeKTpOMarHuTHbIE BOJIHBL M3mydenue bubnmnoreka [JOK
ANEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/ff0c9ac0
59 DHeprusi AMEeKTPOMArHUTHBIX BOJIH. CBOMCTBA bubnmnoreka [JOK
AIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/ff0c9df4
60 [Ixana snexTpoMarHuTHHIX BOJH. [I[puMenenue
AIIEKTPOMATrHUTHBIX BOJH B TEXHUKE U OBITY
61 IIpuHIMITBI pauOCBs3H U TeNEBUACHUS. Pagronokanus. bubmuoreka [IOK
DNEeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAOILEN Cpe/Ibl https://m.edsoo.ru/ff0cal50
but6mmoreka [IOK
62 K 0 "Koned "
OHTpoOJIbHAs pabota no Teme "KosebaHus 1 BOJIHBI https://m.edsoo.ru/ff0ca600
63 CBerT. 3aKOH NPSIMOJTMHEHHOTO PAaCIIPOCTPAHECHUS CBETA
64 Pewienue 3a1a4 Ha MpUMEHEHNE 3aKOHA bubmuoreka [IOK
MIPSIMOJIMHEMHOTO PaCIIpOCTPaHEHUS CBETA https://m.edsoo.ru/ffOcab82
Otpaxenue cBeta. [Imockoe 3epkano. Chepuaeckoe bubnuotexa [JOK
65
3epKajo https://m.edsoo.ru/ff0cad58
66 [Tpenomnenue cBeta. AGCOMIOTHBIA M OTHOCUTENBbHBIN bu6muoreka [IOK

nokasaresb npenomiieHus. [loaHoe BHyTpeHHee
oTpaxkeHue. IIpenenbHbIi yroil IOJIHOIO BHYTPEHHETO

https://m.edsoo.ru/ffOcaf06




OTpaXXCHUIA

Pemenne 3ala4 Ha IPUMCHCHUC 3aKOHOB OTPAKCHUA U

67
MPEJIOMJICHUS CBETA
68 Xon nydeit B mpusme. Jucnepcus ceera. COKHbIN bu6muoreka [IOK
cocraB Oeroro cera. L{Ber https://m.edsoo.ru/ff0cbh820
69 JIun3bl. @OKYCHOE PAaCCTOSIHUE U ONITUYECKAs CHJIA bubnmoreka [JOK
JIMH3bI https://m.edsoo.ru/ff0ch9c4
70 [TocTpoenne n300pakeHUH B TIMH3AX U UX CUCTEMAaX. bubnmnoreka JOK
YBenuyeHue JIMH3bI https://m.edsoo.ru/ff0cbb86
7 Pemenue 3a1a4 Ha mocTpoeHUEe N300paKCHUI, bubnmnoreka [JOK
MOJIYy4YaeMbIX C MOMOILBIO JTUH3 https://m.edsoo.ru/ff0cbd34
72 ['ma3 xak onTHyeckas cuctema
73 Pemenue 3anau. [Ipenensl npuMeHUMOCTH bubmuorexa [JOK
F€OMETPUUYECKON ONTUKH https://m.edsoo.ru/ff0cc324
74 CxopocTb cBETa M METO/IbI €€ U3MEPEHUS
bu6nuorexa [IOK
75
Hucriepens ceeta https://m.edsoo.ru/ffOcca54
bu6nuorexa [IOK
76 14
HTepeperiiA cheTa https://m.edsoo.ru/ffOcccOc
77 KorepeHTHbIE HCTOYHUKH. Y CTIOBUS HAOIOICHHS bubmuoreka [IOK
MaKCUMYMOB U MUHUMYMOB https://m.edsoo.ru/ffOccfe0
78 Pemenue 3amag
but6mmorekxa [IOK
7 lpuvererne naTepdepeniym https://m.edsoo.ru/ff0cc6f8
but6mmorekxa [IOK
80
Jludppaxuus ceera https://m.edsoo.ru/ff0cd350
81 Hudpakmuonnas peméTka. Y clioBue HaOJIIOICHUS bubnuorexa [JOK




TJIaBHBIX MAKCUMYMOB

https://m.edsoo.ru/ffOcd4e0

82 Pemenne 3amau bubmorexa LHOK
https://m.edsoo.ru/ffOcd7f6
83 ITomepeyHocTsh CBETOBBIX BOIH. [longapusanus ceera buGnnorexa LIOK
p ) p https://m.edsoo.ru/ff0cd67a
but6mmoreka [JOK
84 Pemrenune 3amau
g https://m.edsoo.ru/ffOcddle
85 CBeTOBBIE SIBJICHUS B IPUPOJIE
86 O0001IeHNEe U cUCTEMaTH3aIMs 3HAHUN 110 TEME
"Onruka"
bubmuorexa [JOK
87 KontponsHas padora o teMe «OmTuxa»
p p https://m.edsoo.ru/ffOced22
['paHUIIBI IPUMEHUMOCTH KJIACCHUECKOW MEXaHUKH.
88 3aKOHBI MIEKTPOINHAMUKA U ITPUHIIAIT Bubmaorexa ITOK
p p https://m.edsoo.ru/ffOcf02e
OTHOCHUTEIBLHOCTH
89 [TocTynatsl crienaabHON TEOPUU OTHOCUTEIHLHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAIL.
90 [TpeoOpa3zoBanus Jlopenua. YcinoBue NpUUMHHOCTH. bubmuoreka [IOK
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEAJICHHE https://m.edsoo.ru/ff0cf862
BPEMCHH U COKPANCHUE JUTHHBI
91 DHeprusg ¥ UMITyNILC PEIITUBUCTCKON YaCTHIIHI bubmorera ITOK
p YIeep https://m.edsoo.ru/ffOcfa42
92 CBs13b MacChl C SHEPTUEN U UMITYJTECOM PEISTUBUCTCKOM bubnmnoreka [JOK
YaCTHULbl. DHEPTUs ITOKOS https://m.edsoo.ru/ffOcfc68
93 PaBHOBECHOE TEIIIOBOE U3IIYUECHHUE bubmorexa ITOK
ya https://m.edsoo.ru/ffOcf6f0
b K
94 3akoH cMenieHnsa Buna nomorexa L0

https://m.edsoo.ru/ffOcfel6




but6mmoreka [JOK

95 ['unote3a M. [1nanka o kBanTax. @OTOHBI https://m.edsoo.ru/FfOcffca
but6mmoreka [JOK
% OHEPIHS U HMIIYILC (OTOHA https://m.edsoo.ru/ff0d015e
97 ®oroaddext. OnbiThl A. I'. Cronerosa. 3akoHbI bubnmoreka [JOK
doTtorpdekra https://m.edsoo.ru/ff0d04a6
08 VYpaBuenue Diinmmreitna aist Gpotorddexra. "KpacHas
rpanuna” gorospdexra
bu6mmoteka [IOK
99 Hasnenue cera. Onwithl I1. H. JIeGenena https://m.edsoo.ru/ff0d0302
. bubmuorexa [JOK
100 BoHOBEIE CBORCTRA HaCTHIL https://m.edsoo.ru/ff0d091a
101 Bonnsb! e bpoitns. [nunaa BosHbl e bpoitist u pazmepst bubnmnoreka [JOK
00J1aCTH JOKAIHM3AIIUN JIBHKYIIECHUCS YaCTUIIBI https://m.edsoo.ru/ff0dOafa
102 KopmyckynsipHO-BOTHOBOM Jyanu3m brbmorexa [JOK
PHyCKyAp e https://m.edsoo.ru/ff0d0afa
bu6nuorexa [IOK
103 Judpaxius 37eKTpOHOB HAa KpUCTallIax https://m.edsoo.ru/ff0d0ca8
Criermnduika n3mepennit B Mukpomupe. COOTHOILIECHHS bu6muoreka [IOK
104 " G
HeonpenenénHoctei I'elizendepra https://m.edsoo.ru/ff0d0fd2
105 Pemenue rpaduyeckux 3anau
" bubmuorexa [JOK
106 Petiertite pacuCrieIx saxat https://m.edsoo.ru/ff0d1162
KonTtponsHas padora no remam: "Ocnoel CTO", bubmuoreka [IOK
107 n L n
KopnyckynsipHO-BOIHOBOM JTyain3m https://m.edso0.ru/ff0d1356
108 OnbITHI MO UCCIIEOBAHUIO CTPOCHUS aTOMA. bubmuoreka [IOK
ITnanerapuas Mmonens aroma Pesepdopna https://m.edsoo.ru/ff0d0e38
109 [Toctynatel bopa bubnuotexa [JOK




https://m.edsoo.ru/ff0c9778

110 Buast cnextpoB. CriekTp ypoOBHEW SHEPTHH aTOMa bubnmoreka [JOK
BOJIOpOA https://m.edsoo.ru/ff0c98fe
111 CHoHTaHHOE U BEIHY)XIEHHOE U3IYUEHUE CBETA buGnnorexa [IOK
X - https://m.edsoo.ru/ff0c98fe
bubnmoreka [JOK
112 Jlazep 1
https://m.edsoo.ru/ff0c9acO
113 Hyxnonnas monens siapa I'eitzen0epra-NBanenko. 3apsig bubnmnoreka [JOK
¥ MacCOBO€ 4uCIIO siapa. M3oromnsl. PainoakTMBHOCTH https://m.edsoo.ru/ff0c9df4
3aKoH paauoakTUBHOTrO pacnaga. CBOHCTBa
114 MOHU3HUPYIOUIETO U3JIyd4eHUs. BiusHue
pPaauoOaKTUBHOCTH Ha KMBBIE OpraHUu3MBbl. Jlo3umeTpust
DHeprusi CBSI31 HYKJIOHOB B sizipe. SIepHbIe CUJIBI.
Jedext maccsl sapa. SnepHblie peakuuu. SnepHbie
115 eakTOopsl. [Ipo0emMbl aBJISIEMOI'0 TEPMOSIEPHOTO bubnmnorexa [IOK
P pHl- P yrp P P . https://m.edsoo.ru/ff0cal50
CHUHTE3a. DKOJIOTMYECKUE aCIEKThI pa3BUTHUS IEPHOM
YHEPTEeTUKHU
MeTtoabl perucTpaiuuu U UCCIEI0BAHUS IIEMEHTAPHBIX
116 yactull. ODyHaaMEHTAIbHBIE B3aUMOIEUCTBUS. bapuoHsl, bubnuotexa [JOK
Me30HBI U enToHbl. [Ipeacrasnenue o CtangapTHOM https://m.edsoo.ru/ff0ca600
Mozenu. KBapk-riatooHHas MO/IeNb apOHOB
®usuka 3a npegenamu CrangapTHoil Mmoaenu. TémHas
117 MaTepus U TEMHas sHeprus. EnuHcTBO hrsnueckoit
KapTUHBI MUPa
118 OTanbl pa3BUTUSL aCTPOHOMHUHU. 3HAYEHHUE ACTPOHOMHUM bubmmorexa [TOK
P P ’ P https://m.edsoo.ru/ffO0cab82
119 [TpruMeHMMOCTb 3aKOHOB (PM3UKHU TSI 00BACHEHUS bu6muoreka [IOK

MPUPOJIBI KOCMUUYECKUX 00BEKTOB. METOIBI

https://m.edsoo.ru/ffOcad58




ACTPOHOMHUYCCKUX I/ICCJ'ICIIOBaHI/Iﬁ

COBpeMeHHBIG OIITHUYCCKUEC TCIICCKOIIDI,

but6mmoreka [IOK

120
paIuoTeNeCKONbl, BHEaTMOC(epHast aCTPOHOMHUS https://m.edsoo.ru/ff0Ocaf06
121 Bun 3Bé3nnoro Heba. Co3Be3nus, sipkue 3BE31bI,
IUTAHETHI, UX BUAUMOE JIBHIKEHUE
Coimegnas cuctema. Comnne. CotHeyHast aKTUBHOCTD. bubmuorexa [JOK
122 R
Nctounuk sueprun CosiHila v 3BE311 https://m.edsoo.ru/ffOch820
123 3BE3/1bI, X OCHOBHBIE XapaKTepUCTUKH. [[narpamma bubmuorexa [JOK
"CeKTpaJIbHBIHN KJ1acCc — CBETUMOCTD" https://m.edsoo.ru/ff0ch9c4
124 3Be3/bI II1aBHOW NOCIIE0BATEIBHOCTH brbmmorexa LOK
https://m.edsoo.ru/ffOcbb86
Baytpennee crpoenue 38€31. CoBpeMEHHbIE
125 IIPEJICTaBJICHUS O IPOUCXOKICHUH U 3Botonuu ConHua bubamorexa LOK
p N p . https://m.edsoo.ru/ffOcbhd34
Y 3BE3]1. DTambl KU3HU 3BE3]L
126 Muneunsiii [Tyt — Hama I"aakTika. TUIbI ranakTUK.
YEpHble ABIPHI B s1pax rajJakTHK
127 Bcenennas. Pacummpenne Beenennoit. 3akon Xa60ma. bubmuoreka [IOK
Teopus bonbemoro B3peiBa. PenukroBoe nsinyyeHue https://m.edsoo.ru/ffOcc324
128 Macmrabnas crpykrypa Beenennoil. Meraranaktuka
bubmmoreka [IOK
129 Hepeménnsie npobieMbl aCTpOHOMHUH
p p p https://m.edsoo.ru/ff0cca54
®uznueckuil npakTukyM no teme "Hcecnenosanue
MarHMTHOTO TOJIS TOCTOSIHHBIX MarHUTOB'" WK
130 "HccnenoBanue CBOMCTB (peppOMarHeTHKOB" HITH buomiorexa LIOK
a N pp https://m.edsoo.ru/ffOcccOc
"UccneqoBanue NEUCTBUS IOCTOSIHHOIO MarduTa Ha
paMKy ¢ TOKOM"
131 dusndeckuil TpakTUKyM 1o Teme "M3mepenue Criibl bubnmnoreka [JOK

Awmmnepa" wim "M3ydeHune 3aBUCUMOCTH CUJIbI AMIiepa OT

https://m.edsoo.ru/ffOccfe0




cuiibl Toka" nin "OnpeneneHne MarHuTHON UHIYKIIMU
Ha OCHOBE U3MEPEHMS CUJIbI AMriepa"

®uznyeckuil npakTukyM no teme "MccnenoBanue

132 SIBJICHHS DJICKTPOMarHUTHOW MHAYKIMK" UITH
"Onpezaenenre UHAYKIUA BUXPEBOI'O MarHUTHOTO 1oJs"
®uznyeckuil npakTukyM no teme "MccnenoBanue
M bubmuorexa [JOK
133 siBIIeHUs1 camonHAYKIuu'" wii "COopka Mo ienu https:/m.edsoo.ru/ff0cc68
3JIEKTPOMATHUTHOTO TeHepaTopa” T '
Ouznyeckuil mpakTukyM 1o teme "M3Mepenue nepuoaa By 10K
noInoTeKa
134 CBOOOIHBIX KOJICOAHU HUTSIHOTO U MPYKUHHOTO
A . Py https://m.edsoo.ru/ff0cd350
MasiTHUKOB
135 ®uznueckuil npaktukyM mno teme "lIpeodpazoBanue bubnmnoreka [JOK
SHEPruM B PYKUHHOM MasTHUKE" https://m.edsoo.ru/ff0cd4e0
®uznueckuil npakTukyM 1o teme "Hcecnenosanue
NEPEMEHHOT0 TOKa Yepe3 Mocie10BaTeIbHO
" bubmorexa [JOK
136 COEMHEHHBIE KOHJIEHCATOP, KaTYIIKY U Pe3UcTop" WiIn https://m.edsoo.ru/ff0cd7f6
"UccnenoBanue paboOThl HICTOYHUKOB CBETA B IIETTH T
MEePEMEHHOTO ToKa"
®dusndeckuit mpakTUKyM mo teme "M3yuenue bubnmnoreka [JOK
137 - i
[apaMeTpoB 3ByKOBOW BOJIHBI" https://m.edsoo.ru/ffOcd67a
®uznueckuil NpakTUKyM 1o teme "M3mepenue Bu6 110K
noImoTeKa
138 nokaszareJisi npeomiieHus crexia” win "Tlomydenue https://m.edsoo.ru/ffocddie
N300pakeHHsI B CHCTEME M3 TUIOCKOTO 3epKajia U JIMH3bI" T '
®uznueckuil npakTukyM 1o teme "Hcecnenosanue
139 3aBHCUMOCTH (POKYCHOTO PacCTOSIHMS OT BellecTBa (Ha
npuMepe Kuakux JuH3)" win "M3Mepenne GoKycHOro
P y
pacCTOSHUS PaCCEeUBAIOIIUX JTUH3"
140 dusnueckuii npakTuKyM 1o teme "HaOmonenue




mubpakuu, MHTepPEepeHIIny U Moyispu3aluu ceera”

141

®dusznyeckuil MpakTUKyM 1o teme "OnpeaeneHue
UMITYJIbCA ¥ SHEPTUU PENSTUBUCTCKUX YACTHII (I10
dororpadusM TPEKOB 3apSHKCHHBIX YaCTHUI] B MATHUTHOM
nosie)"

bubmuorexa [JOK
https://m.edsoo.ru/ffOced22

142

dusznyeckuil mpakTuKyM no teme "M3mepenue
noctosiHHoM [1aHka Ha OCHOBE MCCIeOBaHUS
doTtoarddexra" wim "MccnenoBanue 3aBUCUMOCTH CHITBI
TOKA Yepe3 CBETOUO]I OT HanpsKeHus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e

143

®uznyeckuil npakTukyM 1o teme "MccnenoBanue
CIIEKTpa pa3pekeHHOT0 aTOMapHOIo BOOpoOa U
HU3MEpPEHHE MOCTOSTHHOM Punbepra"

144

®uznueckuil npakTukyM no reme "HccnenoBanue
paauoakTUBHOTO (POHA C UCTIOTB30BAHUEM J1I03UMETpa”
uin "N3yuenune norsomieHust 0eTa-4acTuIl allfoMUHUEM "

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862

145

®uznyeckuil npakTukym no teme "Habmonenus
3BE3IHOTO He0a HEBOOPYKEHHBIM TJ1a30M C
WCIIOJIb30BAaHUEM KOMIBIOTEPHBIX MPUIIOKEHUHN IS
OTIpeIeTICHUS TTOJIOKEHHUSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3usi CeBEpHOro
nonymapust u sipkue 3B€3b1" win "HabmoneHus B
tesieckon JIyHbl, IIaHET, TYMAHHOCTEN U 3BE3IHBIX
CKOIJieHuin"

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

146

O6o0611eHne 1 cucteMaTu3anys 3Hanuil. Pons pusnku u
aCTPOHOMHHU B SKOHOMHUYECKOM, TEXHOJIOTMYECKOH,
COLIMAJIBHOM M 3TUYECKOH chepax IesTeIbHOCTH
4eJI0BeKa

bu6nunorexa [JOK
https://m.edsoo.ru/ffOcfc68

147

O000menne u cucreMarn3anus 3Hagnii. Poiab u Mecto

but6mmoreka [IOK




(bU3UKN 1 aCTPOHOMHUHU B COBPEMEHHON HAayYHOM
KapTHUHE MUpa

https://m.edsoo.ru/ffOcf6f0

0O0001eHre 1 cucTreMaTU3anus 3HaHuii. Pois

buznyeckoil Teopur B GOPMUPOBAHUHU TIPE/ICTABICHUI O

148 (bU3UYECKON KapTUHE MUPA, MECTO (PU3UIECKOM bubmorexa [JOK
P b, https://m.edsoo.ru/ffOcfel6
KapTUHBI MUPA B 00IIEM PSITy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPECTaBICHUHN O IPUPOJIE
149 O0o01IeHre ¥ cUCTeMaTH3aIUs 3HAHUH 110 TeMe bubmuorexa [JOK
"Kunemartuka" https://m.edsoo.ru/ffOcffc4
150 O00011IeHNE U CUCTEMATH3aLMS 3HAHUI 110 TEME bu6mmoteka [IOK
"KunemaTtuka" https://m.edsoo.ru/ff0d015e
151 O0o01IeHre ¥ cUCTeMaTH3aIUs 3HAHUH 110 TeMe bubmuorexa [JOK
"lunamuka" https://m.edsoo.ru/ff0d04a6
152 O00011eHNe U cucTeEMaTH3alMA 3HAHUI 10 TEME
"Cratuka TBepaoro rena"
153 O06o01eHre 1 cucTeMaTU3aIKs 3HaHUH 110 TeMe bubmorexa [JOK
"3aKOHBI COXpaHEHUS B MEXaHUKe" https://m.edso0.ru/ff0d0302
154 O06o0011eHre U cUCTeMaTH3alMsl 3HaHUH 110 TemMe bubmuoreka [IOK
"OCHOBBI MOJIEKYJIIPHO-KMHETUYECKONU TEOpUH" https://m.edsoo.ru/ff0d091a
155 O0001IeHNe 1 cucTeEMaTH3alMA 3HAHU 10 TEME bubmmoreka [IOK
"Tepmoaunamuka. TernoBsie MamHb!" https://m.edsoo.ru/ff0dOafa
O06o0mIeHrne U CUCTeMaTU3aIKs 3HaHUH 110 TeMe
156 "ArperaTHble COCTOSTHUS BeliecTBa. Da3oBbie bubmorexa [JOK
P | B ' https://m.edsoo.ru/ff0dOafa
nepexobl
157 O06o0011eHrEe ¥ cCUCTeMaTH3aIHsI 3HAHUH 110 TeMe bubmuoreka [JOK
"DnexkTpuueckoe mnoie" https://m.edsoo.ru/ff0d0ca8
158 O0001eHne 1 cucTeMaTH3alvg 3HaHUI 110 TEME but6mmoreka [{IOK

"I[ToCTOAHHBIN JIEKTPUUECKUN TOK"

https://m.edsoo.ru/ff0d0fd2




0O000mmenue u cucreMaru3anus 3Hanuii mo reme "Toku B

159 " 1
pa3IMYHBIX Cpeaax
O060011eHrEe ¥ CUCTeMAaTH3AIHsI 3HAHUH 110 TeMe bu6mmoreka [IOK

160 1
"MaruutHoe nosue" https://m.edsoo.ru/ff0d1162

161 PesepBHbIii ypok. O000IIEHNE U CHCTEMATU3ALUS 1 bubnuorexa IIOK
3HAHUH MO TeMe "DIEKTPOMATHUTHAS UHTYKUIUS" https://m.edsoo.ru/ff0d1356

162 PesepBHbIii ypok. O0001IeHUE U CUCTEMATH3AIIHS 1 bubnmnoreka [JOK
3HaHu# 1o Teme "Mexanuyeckue Konedanus'" https://m.edsoo.ru/ff0d0e38
PesepBHbIit ypok. O600111€HNE U CHCTeMAaTU3alNs bubmuorexa [JOK

163 . 1
3HAaHUU 10 TeMe "DIIeKTPOMarHuTHbIe KoieOaHus" https://m.edsoo.ru/ff0d1784
PesepBHblit ypok. O00011eHNE U cUCTEMaTH3AIUS

164 3HaHU 110 TeMe "MeXxaHnYecKue U AIEKTPOMarHuTHbIE 1
BOJIHBI"

165 PesepHblil ypok. O600111€HIE U CUCTEMaTH3AIHS 1 bubmuoreka [IOK
3HaHu# 1o Teme "OnTuka" https://m.edsoo.ru/ff0d04a6
PesepBHbIit ypok. O0001IeHUE U CUCTEMATH3AIIHS

166 . 1
3HaHu# 1o reme "OcHoBbl CTO"

167 PesepBHblil ypok. O600111€HNE U CHCTEMAaTU3alINs 1 bubmuoreka [IOK
3HaHu# 1o Teme "KopryckynsipHO-BOTHOBOM qyanu3m" https://m.edso00.ru/ff0d0302

168 PesepaHblil ypok. O600111€HIE U CUCTEMaTH3AIMS 1 bubmuoreka [IOK
3HaHU# 1o Teme "Pu3nka atoma" https://m.edsoo.ru/ff0d091a
PesepBHbIil ypok. O0001IeHNE U CHCTEMATH3AITIS

169 3HaHUU 110 TeMe "dusuka aToMHOrO siapa u 1 bubnmorexa LOK

" P https://m.edsoo.ru/ff0d0afa
DIIEMEHTAPHBIX YaCTHII

170 Pe3epBHbIii ypok. O0001I€HNE U CUCTEMATH3aIIHS 1 bubmuoreka [IOK

3HaHUU 10 TeMe "DeMeHThl acTpopu3uKH" https://m.edsoo.ru/ff0dOafa
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 17 16







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



