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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o ¢u3MKe HAa YpPOBHE CpeIHEro oluiero oOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE MOJOXKEHUH W TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS
OCHOBHOHM oOpazoBareiapHOM mporpammsbl, npeacraBieHHbix B GI'OC COO, a
Takke ¢ yueTtoM (enepasibHON paboueil mporpammbl Bocniutanus u Konmeniuu
npenojaBanus yueOHoro npenMera «dusuka» B 00pa3zoBaTENbHBIX OPraHU3ALUAX
Poccuiickonn =~ @enepaunu,  pealu3ylOIIUX  OCHOBHBIE oOpa3oBaTeyibHbIC
MIPOTPaMMBL.

[Iporpamma no ¢usuke onpenenseT 00s3aTeabHOE ITPEIMETHOE COJEpIKaHuE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEAOBATEIBHOCTh U3YyUEHHUsI TEM U Pa3fesioB
y4eOHOTr'0 MpeaMeTa C y4eTOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOro mpoliecca, BO3pPAaCTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma 1o @u3uke AacT MPEACTABICHHE O IENsIX, COAEp>KaHUHU, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M Pa3BUTHS OOYYaIOLIUMXCS CpEeACTBAMU
yuebHoro npenmera «dusnka» Ha yriayOJIeHHOM YpPOBHE.

N3yuyenue kypca (usuku yriyOoJEHHOTO YpPOBHSI MO3BOJISIET peajn30BaTh
3a/layu MPOPECCUOHATILHON OPHEHTAIMH, HANIPABJICHO HA CO3JaHUE YCIOBHM IS
NPOSIBICHUS CBOMX MHTEJUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOpble HEOOXOAMMBI [IJIi TPOJOJDKEHUsS O00pa3oBaHUS B
opraHuzanuax mnpodeccHoHaIbHOr0 O00pa30BaHUsA M0 PA3NIUYHBIM  (U3BHUKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIUATBHOCTSM.

B nmporpamme 1o (Qu3MKe ONpeAeNsioTcs IUIaHUpYeMbIe pe3yibTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO 00Iero o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeaMeTHbIe, MpeaMeTHble (Ha  yriayoiaeéHHoM — ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM JuIsi pa3paboOTKM TpeOOBAaHUM K JTMYHOCTHBIM,
METanpeIMETHBIM H TPEJAMETHBIM pe3ylibTaTaM OOYYarolIMXCs, OCBOMBIINX
nporpaMMmy 1o (u3MKEe Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHHS Ha
yrayOJIeHHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBINA MOAXO0.

[Iporpamma mo Gpu3MKe BKIIOYAET:

IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHHS Kypca (U3MKH HAa yriayOJCcHHOM
YPOBHE, B TOM YHCJIE€ PEIMETHBIE PE3YAbTATHI IO TOJaM OOyUEHHS;

conepkanue yuyeoHoro npeamera «Pusnkay 1mo rojgaM oO0ydeHus.

[Iporpamma mo ¢u3nKe HMEET MPUMEPHBIA XapakTep U MOXKET ObITh
MCITIOJIb30BaHa YUYUTEISIMU (DU3HUKH TSI COCTABICHUS CBOMX PA0OUYUX MPOTPAMM.

[Iporpamma no pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIMATUBY YUUTENEH U
MPEJOCTABISIET BO3MOXKHOCTH JUISI  peaM3allUd  Pa3IUYHBIX METOJUYECKHX
MOAXOA0B K MpernojaBaHUi0 (PU3NKKA Ha YIIyOJICHHOM YpOBHE IMPHU YCIOBUU
COXpaHEHHMs 00s13aTeJIbHON YacTH COAEpKaHuUs Kypca.



®u3rka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOABI, BBICTyIas B
KauecTBe y4eOHOTo IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 oKpy»xaromeMm Mupe. [IIKoapHbIN Kypc (QU3UKH — CUCTEMOOOPa3yIOMIHiA
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, OCKOJbKY (DU3UYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SBJICHUMN, HU3YyYaeMbIX XHUMHUEH, OHUOJIOTHEH,
dbuznueckoit reorpadueit u actpoHomueid. lcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUU OMNpPENeNuiIo XapakTep U OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTUA B cQepe HHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, TOJIy4EHHUSI HOBBIX MAaTEpPHATIOB C 3aJaHHBIMHM CBOWCTBamu. M3ydyeHue
(¢u3MKH BHOCUT OCHOBHOM BKJaJ B (OpPMHPOBAHHUE €CTECTBEHHO-HAYYHOMU
KapTUHBI MHpa oOydyaromerocs, B GOpMHUpPOBAaHUE YMEHHUN MPUMEHSITh HAyYHbIN
METO/]1 TO3HAHHUS MPHU BHIMOJHEHUU UMHU YUE€OHBIX UCCIIET0BAHMM.

B ocHoBY Kypca (hu3uKkH Ha ypOBHE CpeHEro o01ero 0opa3oBaHusl MOJI0KEH
pAI Uael, KOTOPbIE MOKHO PACCMATPUBATh KaK MIPUHIUIIBI €r0 MOCTPOCHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUU C HEH KypC SBISIETCS JIOTUYECKH
3aBEpPIICHHBIM, OH COJEPKUT MaTepHall U3 BCeX pa3zesioB (U3MKH, BKIIOUAET KaK
BOMPOCHI KJIIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKHU.

Hoena cenepanuzayuu. B cOOTBETCTBMM C HEW Marepuayn Kypca (QU3MKH
OoOBEMHCH BOKPYr (Qu3nueckux Teopuil. Benymmm B Kypce sBisieTcs
dbopMupoBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTepUHU, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. E¢ peanuzanus NpeaIosiaraeT HCHOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHala (PU3NYECKON HAyKW, OCMBICIEHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BUTHEM OOIIECTBA, a TakkKe C  MHUPOBO33PECHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTUYECKUMH MPOOIEMaAMH.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢puzuku yriry0iaeHHOTO YPOBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHUX U TEXHOJOTMUYECKUX
MPWIOKEHUM HM3YYCHHBIX TEOPUM M 3aKOHOB. [Ipum 3TOM paccmarpuBaroTCs Ha
YpOBHE OOIIMX IMpPEICTaBICHUA U COBPEMEHHbBIE TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3konocuzayuu peanu3yercss TOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEP)KaHUs, TOCBALICHHBIX HKOJOTHYECKUM TMpoOjIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHMH, a Takke OOCYXIeHUS
npo6JieM palroOHAIBHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUYECKON O€30MaCHOCTH.

OcBoeHue coaepKaHus MPOrpaMMbl 1O (PU3KKE JOHKHO ObITh MOCTPOEHO Ha
MPUHLUIIAX CHCTEMHO-/IEATEIbHOCTHOTO noaxona. s pusuku peamuzanust dTHX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCIOJIb30BAHUM CAMOCTOATEIBHOIO SKCIIEPUMEHTA KaK
MIOCTOSIHHO JielicTBYyIolero (¢akropa ydeOHoro mnpouecca. [Ins yriayOGneHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEJIBHOIO YYEHHUYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAJIbHBIC YYCHHYCCKUE OIBITHI TPH HW3YyYEHWHW HOBOTO
Marepuana, J1abopatopHbie paboThl U pabOThl MpakTUkyma. [Ipu 3TOM BO3MOKHBI
nBa crmocoba peanuzanuu (QU3MUECKOro TMpakTukyma. B mepBom  ciydae
MPaKTUKYM TIpoBoauTcs aubo B koHue 10 u 11 kiaccoB, nubo mocie nepBoro u
BTOPOr0 TOJNYrOAMM B KaXJAOM M3 3THUX KIaccoB. Btopoil cmocod — 3T10
uHTerpaiuss paboT MpakTUKymMa B CHUCTEMY J1abOpaTOPHBIX pabOT, KOTOpPHIC
MPOBOJSITCS B Mpoliecce u3yueHus paszaena (temsl). [Ipu sTom mox padoramu
MPaKTUKyMa MOHUMAETCs] CAMOCTOSITENIbHOE UCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOTO, 0000IIIEHHOTO BUA O3 MOIIAaroBOM HHCTPYKITUH.

B mporpamme mo (Qu3snke cucreMa YYEHHUYECKOrO JKCIIEPUMEHTA,
1a00paTopHBIX pabOT M MpaKTHKyMa MpeAcTaBieHa €AUMHBIM IepeuyHeM. Brioop
TEMATUKHA JIJI 3TUX BHUJOB YYCHHYCCKHX TPAKTHYCCKUX PaOOT OCYIICCTBIISCTCS
y4aCTHHKaMU 00pa30BaTENbHOIO MPOLiecca UCXO/I1 U3 OCOOEHHOCTEH MOYpPOUHOTO
IUIAHUPOBAHUSA U OCHaIeHus kaOuHera ¢usuku. [lpu sTomM obecmneunBaeTcs
OBJIaJICHWE OOYYaIOMUMHUCS YMCHHUSMHU TIPOBOJHWTH TIPSIMbIE M KOCBCHHBIC
U3MEPEHUS, UCCIICIOBAHMS 3aBUCUMOCTEH (DU3MYECKUX BEJIWYHMH M TIOCTAHOBKY
OTIBITOB T10 TIPOBEPKE MPETIOKCHHBIX THIIOTE3.

Bonbiioe BHUMaHWE yACNSCTCS PEIICHHIO PACUYCTHBIX M KadyeCTBEHHBIX
3anay. [Ipu 3TOM JUIsi pacyCTHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJlayd C SIBHO
3aJlaHHON M HESBHO 3aJlaHHOW (PM3MUYECKOW MOJIEINbI0, TIO3BOJIAIONINE MPUMEHSTD
U3YYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfenia Kypca, Tak |
UHTETpUPYs NMPUMEHEHNE 3HAHUM U3 pa3HBIX pa3ienioB. [ KauecTBEHHBIX 3a1a4
OPUOPUTETOM SIBIIIIOTCS 3aJjaHUsl Ha OOBSCHEHHUE/TIPEICKa3aHhe MPOTEKAHUs
(bU3UYECKUX SIBJICHUN M MPOIECCOB B OKPYXKAIOIICH XKU3HHU, TpeOyrolrue BeIOOpa
buznuecKor MOACNHU JJIsl CUTYyalluu MTPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBanmsimu DPIOC COO k wmarepuaigbHO-
TEXHUYECKOMY OO0ECIeUeHHI0 Y4eOHOro Imporecca Kypc (GU3MKH YriayOJEeHHOTO
YPOBHS Ha YPOBHE CPEHET0 00I1Iero 00pa3oBaHus JOHKEH U3Y4YaThCsl B YCIOBUAX
npeaMeTHoro kabunera. B kaOunere (u3uku JOMKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHUE JUIsl BBHIMOJHEHUS YKa3aHHBIX B MPOrpaMMme IO
(¢u3NKe yUYeHHUYECKHX ONBITOB, JIA0OPATOPHBIX pabOT M paboOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPALIMOHHOE 000pYOBaHHUE.

JlemoHcTpanmonHoe oOopynoBaHue (opmMupyercs B COOTBETCTBHUU C
OPUHIIMTIOM MWHUMAJIBHOM JOCTaTOYHOCTH ¥ O0OECIEeYMBAaeT TOCTAHOBKY
MEPEUYNCICHHBIX B TporpaMMe 10 (HU3UKE KITIOYEBBIX JAEMOHCTpAIUN IS
WCCJICIOBAaHUS  W3y4aeMbIX  SIBIEHWHA W  MPOIECCOB, OMIUPUYECCKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHU.

JlabopatopHoe 00OpyJqOBaHHE [JIi YUYCHUYECKUX MPaKTHUECKUX padoT
dbopMupyeTcsi B BHAE TEMAaTHYECKHX KOMIUIEKTOB M OOECIIEUMBACTCS B pacueTe



OJIHOTO KOMIUIEKTa Ha JAByX oOydarounuxcs. TeMarnyeckue KOMIUIEKTHI
1abopaTopHOr0 OOOPY/IOBaHUSL JOJKHBI OBITH TMOCTPOCHBI HA KOMILIEKCHOM
MCIIOJIb30BaHUU AHAJIOTOBBIX U LU(POBBIX NPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEBHBIX CUCTEM B BHJI€ HU(POBBIX Ja0OpATOPUIL.

OCHOBHBIMHM LIEJIIMH U3y4YeHUsI PU3UKU B 00I1IEM 00pa30BaHUU SBISIOTCA:

(dopMHUpOBaHME UWHTEpPECAa M CTpEMJICHUS OOydYarouuxcsi K Hay4dHOMY
U3YYEHUIO TPUPOABI, Ppa3BUTHE MX HUHTEIJIEKTyaJdbHBIX M  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHE
UCCJIEI0BATEIBCKOIO OTHOLIEHUS K OKPYKAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa M3y4eHHs OCHOB
CTpOEHUSI MaTepuH U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

(dopMUpoBaHUE YMEHUN OOBICHATH ABJICHUS C MCIOIb30BaHUEM (U3HUECKHUX
3HAHWM U HAYYHBIX OKA3aTeNIbCTB;

dbopMHUpOBaHUE TPEACTABICHUNA O poNM (PU3MKU I PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE npeICTaBIeHUN 0 BO3MOKHBIX cdepax Oymyiein
npodeccuOHaIbHOM JIESTeNIbHOCTH, CBA3aHHBIX C (U3MKOM, MOArOTOBKA K
JanbHeieMy 00y4eHHIO B ’TOM HaIlpaBJIeHUU.

JocTkenue »TUX Lienel obecreuynBaeTcs peuieHueM CIenyoNuX 3a7a4d B
npolecce u3y4eHus Kypca pU3uKy Ha ypOBHE CpeIHEro o01ero oopa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHUM 00 0o0mUX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJISIpHYI  (QU3HUKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPODU3UKH;

dbopMHUpOBaHUE YMEHUIN MPUMEHSATh TEOPETUUECCKUE 3HAHUS ISl OOBSICHEHUS
buznueckux SIBICHUN B MPUPOJE U IJIS MPHUHATHS TMPAKTUYECKUX PEIICHHN B
IMOBCEIHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB PpEIICHUS pa3IUYHBIX 3a7ad C SBHO 3aJlaHHOMN
¢u3nyeckoll MoJenblo, 3a/1ay, MOJpa3yMeBaIOIIUX CaMOCTOSATEIbHOE CO3/1aHue
¢usnyeckoil MonENIH, aJeKBATHON YCIOBHSIM 3aJayd, B TOM 4YHCIE 3ajad
WHXEHEPHOI'O XapaKTepa;

NOHMMaHuE (PU3NYECKUX OCHOB U TPUHLMUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA HA OKPYXKAIOLLYIO CPELY;

OBJIaJICHUE METOJAaMU CAaMOCTOSITEIbHOIO IIJITAHUPOBAHUS W NPOBEICHUS
¢u3nYecKnx OKCIEPUMEHTOB, aHajdW3a W HWHTEepIpeTauuud HHGOpMalUH,
OIpEJIENICHMS] TOCTOBEPHOCTHU NOJYYEHHOI'O pPE3yJIbTaTa;

CO3/IaHUE YCJIOBHUM JJIsI Pa3BUTHS YMEHHUH IPOEKTHO-UCCIEIOBATEIBCKOM,
TBOPUYECKOM JIESITEIbHOCTH;



pa3BuTHe uHTEpeca K chepaM npodeccuoHaTbHON eITeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B cootBerctBun ¢ TtpeboBanusiMu PI'OC COO yranyOneHHBbIH ypOBEHb
u3ydeHuss ydeOHoro mpeamera «®Dus3mka» Ha YpPOBHE CpEIHET0 OOIIero
oOpa3zoBaHus BbIOHMpaeTcs OOYyYalOIMMHUCS, TUIAHUPYIOIIMMHU POJOJKEHUE
0o0pa3oBaHus M0 CHEUAITBHOCTAM (PU3UKO-TEXHUYECKOTO TPODUIIS.

Ha u3ydenue pusuku (yriayOneHHbIH ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
obpazoBanus orBoautcs 340 gacos: B 10 kiacce — 170 yacoB (5 4acoB B HENIEIIO),
B 11 xmacce — 170 yacos (5 4acoB B HeaeNi0).

[Ipennaraemerii B mporpamMme mo (H3HKE TepedyeHb ITabopaTOpHBIX U
NPaKTUYECKUX paboOT SBIAETCS PEKOMEHJOBAHHBIM, YYHUTEIh JeaeT BBIOOD
NPOBEACHUS JIA0OPATOPHBIX pPA0OT M OMBITOB C YYETOM WHAMBHIYAIbHBIX
0COOEHHOCTEH 00yYaloIUXCsl.



COAEPXAHUE OBYUEHUA
10 KJIACC

Pa3nen 1. HayuHblii MeTOJ NO3HAHUSA NPHUPO/BI.

®uszrka — pyHIaMeHTalbHas HayKa o npupojie. HayuHblil MeTO/ MO3HAHUS U
METO/IbI KCCJICIOBAHUS (DU3NUYECKUX SIBICHUM.

OKCIIEpUMEHT M TEOpHUs B Mpollecce Mo3HaHus npupoiasl. Habmronenue u
HKCIIEPUMEHT B (hU3HKE.

CnocoObl u3MmepeHuss (GU3UYECKUX BEIUYUH (AHAJOTOBBIE M LHUQPOBBIC
U3MEPUTENIbHBIC PUOOPHI, KOMITBIOTEPHBIC TATYNKOBBIC CHCTEMBI).

[TorpemHoct  u3MepeHut  GU3MYECKUX  BEIUYMH  (aOCONIOTHAsT U
OTHOCHUTEIIbHA ).

MopenupoBaHue (pU3NUECKUX SIBJICHUN M MPOIECCOB (MaTepHaibHas TOYKa,
aOCOJIFOTHO TBEPJIOE TEJIO, HJICANIbHAS JKUIKOCTh, WJCabHBIA Ta3, TOYCUHBIN
3apsi). 'unoreza. @U3MYECKuil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. dusnueckas
TEOpHs.

Pons u mecto ¢usuku B GOpMUPOBAaHWK COBPEMEHHOW HAy4YHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTH JIOJEH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomael, npaKmuKym.

N3mepenue cwibl TOKa W HAaNpsDKEHUST B LENH IMOCTOSIHHOTO TOKa IMpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl uzMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIHU KOMITBIOTEPHBIX TaTYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuxka.

Mexannueckoe ABukeHHE. OTHOCUTEIBHOCTh MEXAHUUYECKOTO JBHKECHHS.
Cucrema oTcuera.

[Ipsimast u oOpaTHas 3a1a4l MEXaHUKH.

Pannyc-BekTop MaTepuaibHONM TOYKHU, €TO MPOEKIUU HA OCH CHCTEMBI
KoopauHat. Tpaekropus.

ITepemernienne, CKOpoCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsh CKOPOCTh) U
YCKOpPEHHE MaTepuajJbHOW TOUKH, MX HPOEKIMH HA OCH CHUCTEMbl KOOPAMHAT.
CnoxeHue nepeMeIIeHii 1 CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBHKEHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U MyTU MaTepUaIbHOM TOUKU OT BPEMEHHU U HX
rpaduxu.

CBobomHOEe majzeHue. YCKOpeHHE CBOOOMHOTO TajeHus. JIBkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPH30HTY. 3aBUCUMOCTb KOOpPJIMHAT, CKOPOCTU U
YCKOpPEHHUS MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpauKH.



KpuBonnuentnoe  nBukeHue. JIBWKEHHME  MaTEpUAIbHOM  TOYKH IO
OKPY>KHOCTU. YTJoBas M JIMHEWHas ckopocTh. [lepuoa m vactora oOparmieHusl.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHT'€HIIMAIbHOE) U TOJHOE
YCKOPEHHUE MAaTEPUAIIbHOU TOUYKH.

TexHuyeckue YCTPOWCTBA M TEXHOJIOIMYECKHE IIPOLIECCHI: CIHUIOMETD,
IBWKECHHE CHApsAJOB, LIEMHbIE, IIECTEPCHYAThIE W PEMCHHBIE IEepeaaud,
CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Mopenb CUCTEMBI OTCUETA, WUIKOCTPALUs KUHEMATHYECKUX XAPaKTEPUCTUK
JIBUKEHUSI.

CrniocoObl ucclieIoBaHUs ABUKEHHM.

Nnnroctpanus npenesibHOro Nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIL30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenue naBuxeHHs Tena, OPOIMIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

Hamnpagiienne cCKOpocTH P ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yrioBoil CKOPOCTH B PEIYKTOPE.

CpaBHEeHUE MyTEW, TPACKTOPUN, CKOPOCTEN IBHKEHUS OJHOIO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKmuKym.

N3ydeHne HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONMpPENEICHUs MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JBUKECHHH.

N3mepenue YCKOpPEHHUSI ~ CBOOOJHOIO NaJCHUs (pexoMeHI0BaHO
HCIIOJIb30BaHue ITU(PPOBOI Tab0paTOpuN).

WN3yuenue nBWKeHUs Tena, OpPOIIEHHOTO Topu3oHTanbHO. [IpoBepka
THUIIOTE3bl O MPSAMOW IPONOPLUMOHAIBHOM 3aBUCUMOCTH MEXKIY JaJbHOCTBIO
I10JIETA ¥ HAYAJIbHOM CKOPOCTBIO TEA.

N3ydeHne IBHKEHHMSA Tella IO OKPYKHOCTHM C IIOCTOSSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH IE€pUOAA OOpaleHUss KOHMYECKOTO MasiTHUKA
OT €r0 IIapaMeTpoB.

Tema 2. /lunamuxa.



IlepBoiii 3akoH HprotoHa. MHepuumaneHble cuctemsl orcuera. [IpmHImn
oTHOocuTenbHOCTU ['anmunes. HenHepuuanbHble CUCTEMBI OTCcu€Ta (ONpeneeHue,
MIPUMEDPBI).

Macca tena. Cuna. [IpuHumn cynepno3uuuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH Hpr0TOHA [ MaTepUAIIbHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBHUBAJICHTHOCTh TI'PABUTALMOHHON H
MHEPTHOMN MAaCCHI.

Cuna TsXecTH. 3aBUCUMOCTb YCKOPEHHUSI CBOOOJHOTO MaJeHUsI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyeckod MHUPOTHL. JIBHkeHue
HeOEeCHBIX TeJl U UX CyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tema, nBuxymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe TpeHue. Cuiia TpEeHHUs CKOJIBKEHHUS W CHJIA TPEHUS
nokost. Koadpdunuent tpenus. Cuna CONpOTUBICHUS TNPU JBUKEHUU Tela B
AKUJKOCTU UJIU Ta3e, €€ 3aBUCUMOCTbh OT CKOPOCTH OTHOCHUTEIBHOTO JBUKEHHUS.

Hasnenue. ['mapocratnueckoe nasinenue. Cuiia Apxumena.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: MOAIIMITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue nBuKeHUsS T€I B MHEPIUATBHBIX U HEMHEPIUATBHBIX CUCTEMAaX
oTcueTa.

[IprHIUIT OTHOCUTEIBHOCTH.

Kauyenne nByx IMIMHAPOB WM LIAPOB PA3HOW MAacCChl C OJAMHAKOBBIM
YCKOPEHUEM OTHOCUTEIbHO HEUMHEPLHAIBHON CUCTEMBI OTCUETA.

CpaBHeHME  PaBHOJCHCTBYIOIIEH  NPWIOKEHHBIX K TEIy CHI C
IPOU3BEJICHHUEM MAaCChl T€JIa HA €r0 YCKOPEHUE B MHEPLIMAIBHOM CHCTEME OTCUETA.

PaBeHCTBO cHJI, BOZHUKAIOLIMX B PE3YJIbTATE B3aUMOICUCTBHUS TEI.

N3mepenne macc mo B3auMOAEHUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MA/ICHUN.

LleHTpOoOCIKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuii sxcnepumenm, nadopamopmusie padomul, RPAKMUKYM.

N3mepenue paBHOJEUCTBYIONIEH CHII MPU JBHXKEHUU OpYyCKa MO HAKIOHHOW
IIJIOCKOCTH.

[IpoBepka rumnoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JIBUYKEHUS OpycKa 10
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €r0 MACCHI.



UccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pPE3UHOBOM 00pasiie, OT ux jaedopmaluu.

N3ydeHne ABMKEHUSI CUCTEMbI TEJl, CBS3aHHBIX HUTHIO, IEPEKUHYTOU uepes
JErKuii OJIOK.

N3mepenue kordduiinenTa TpeHUs MO BEJIMYMHE YIJIOBOro KoddduimeHTta
3aBUCUMOCTH Frp(N).

UccnenoBanue naBuxeHus Opycka MO HAKIOHHOW IMJIOCKOCTU C MEPEMEHHBIM
K03 PUIIMEHTOM TPEHUSI.

N3yuenue nBmxeHUs rpysa Ha Bajly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomtotHo TBEpAoe Teno. [locTymarenbHOe W BpallaTesIbHOE JBHXKCHHUE
TBEpAOro Tena. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpaiieHusa. Iliedo cuibl.
CrnoxeHue cuil, MPUJIOKEHHBIX K TBEpIoMY Teny. LIeHTp TsbkecTu Tena.

VYcoBusi paBHOBECHSI TBEPJIOTO Tea.

YcroituuBoe, HeyCTOMUMBOE, O€3pa3InyHOE paBHOBECHE.

TexHudecknue yCTpOHMCTBA W TEXHOJOTUYECKHE TMPOIECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, PEIIeTUaThie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopusie padomael, npaKkmuKym.

UccnenoBanne yclioBHII paBHOBECHS TBEPAOTO Tejla, HMEIOLIETO0 OCh
BpalICHUSI.

KoncTpyupoBaHue KpOHIITEHHOB U PacueT CHJI YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOIO TEJa, UMEIOUIETO IJIOIIAAb OMOPHIL.

Tema 4. 3akonwvl coxpanenus 6 MexaHuxe.

Nmirynibc MaTepraibHOM TOYKHM, CUCTEMBI MaTepUaIbHBIX TOUEK. LIeHTp mMacc
CUCTEMBI MAaTEpUAIIbHBIX TOUEK. Teopema o IBHKEHUH LIEHTPa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE BUXEHHE.

MomeHT umiynbca MaTepuaibHOM TOUku. [IpencraBienue o coxpaHeHUn
MOMEHTA UMITYJIbCAa B EHTPAIbHBIX MOJISAX.

PabGora cuiasl Ha MaloM W Ha KOHEYHOM IepeMerneHuu. [ padudeckoe
MpeICcTaBlIeHne PaOOTHI CHIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass sHeprusi MarepuajibHO TOuku. Teopema 00 M3MEHEHUU
KMHETHUYECKOW SHEPTUU MATEPUATBHON TOUYKH.



[ToreHnmanbHble W HENMOTEHLMAIbHbIC CUJbl. [lOTEeHIManbHAs SHEPrus.
[loTeHumanbHast 3Heprust ynpyro neopmupoBaHHOW npykuHbl. [loTeHnmanbHas
SHEprusa Tena B OAHOPOJHOM TpaBUTALIMOHHOM moje. [loTeHimanbHas sHeprus
TeJa B TPABUTALIMOHHOM I10JIe¢ OAHOPOJHOTO Iapa (BHYTpH W BHE Imapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUUYECKAsT CKOPOCTb.

CBsi3p  paboOThl HEMOTEHIMATBHBIX CHJI C HW3MEHEHHEM MEXaHUYeCKOU
SHEPrUU CUCTEMBI TEJI. 3AKOH COXPAHEHUSI MEXaHUYECKOU YSHEPTUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHymm i UACATbHOM KUAKOCTH KakK CJIEICTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOU SHEPTUMU.

TexHuueckue ycTpoNCTBA M TEXHOJOTMYECKUE MPOLIECCHI: IBUKEHHUE PAKET,
BOJOMET, KOTMEpP, MPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHUE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE NBUXKEHHUE.

N3Mepenmne MOUTHOCTH CUITBL.

N3meneHue sHEpruu Teja mpu COBEPIICHUH PaOOTHI.

B3anmMHble npeBpalleHus] KWHETUYECKON U MOTEHIUATIBHOW SHEPTU TIPU
NEUCTBUM HA TEJIO CHUJIBI TSKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOIHOM NaJCHUH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomael, npaKmuKym.

N3mepenue nuMirysibca Teaa no TOpMO3HOMY Iy TH.

N3mepenue cuibl TATH, CKOPOCTH MOENH 3JIECKTPOMOOWISI U MOIITHOCTH
CHUJIBI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanne coxpaHeHUs UMITyJIbca IPH YIIPYTOM B3aHUMOJIEHCTBUU.

N3MmepeHre KHHETUYECKOW SHEPTUM TeJla [0 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU NPYKUHBI ¢ paOOTON CHITBI
TPEHUSL.

Onpenenenne pabOTHI CHIIBI TPEHHUS TPH JBIKCHHHM Tella MO HAKIOHHOM
IJTIOCKOCTH.

Pa3nen 3. MoJiekyasipaasi pu3uka ¥ TepMOAMHAMHUKA.

Tema 1. OcHno6bl MONEKYAAPHO-KUHEMUYECKOU MeopUl.

OcCHOBHbBIE TMOJOXKEHUSI MOJNEKYIsipHO-KUHeTH4Yeckoi Teopuu (MKT), ux
ombITHOEe oOocHoBanme. Jluddys3us. bpoyHoBckoe aBMIKEHHE.  XapakTep
JNBW)KEHUS W B3aMMOJECHCTBUS 4YaCTHUL BellecTBa. Moaenu CTpOEHUs Trasos,
KUJKOCTEH W TBEPABIX Tel U OOBSICHEHHWE CBOMCTB BEIlECTBA HA OCHOBE 3THUX



Mozeneil. Macca u pasmepsl MoJiekyl (aromoB). KonmuecTBo BelecTsa.
[Toctosnnas ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl e¢ uaMmepenus. [llkana
temneparyp Llenbcus.

Mogenbs uaeasbHOTO ra3a B MOJICKYJISPHO-KUHETUUECKON TEOPUHU: YACTHUIIBI
rasa JIBUKYTCS XaOTHUYECKH M HE B3aUMOJEHCTBYIOT APYT C APYTOM.

['azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomtoTHas
Temreparypa (mkana temneparyp KensBuna). 3akon JlanbTona. M3omporeccsl B
ujealbHOM Ta3e C T[IOCTOSSHHBIM KOJHMYECTBOM BemiecTBa. ['paduueckoe
npeJiCTaBlIEeHNnE U30IPOIIECCOB: U30TEpPMa, U30X0pa, N300apa.

CBsi3p  MEXIy JaBJICHUEM U  CpeJHEH  KUHETUYECKOM  DHeprueu
MOCTYMATENBHOTO TEIUIOBOTO JIBMXKEHHUS MOJIEKYJ HJICAIBHOTO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UJICaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON dHEPIruei MoCTYyMaTeIbHOTO TEIJIOBOTO ABMKEHHUSI €€ YaCTHII.

TexHudyeckre yCTPOMCTBA W TEXHOJOTHYECKHUE TMPOIECCHl: TEPMOMETD,
O6apomeTp, MoxydeHrue HaHOMaTepUaIoB.

Jemoncmpayuu.

Mogenu ABUKEHNS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABH>KECHHUS.

Buneoponuk ¢ 3anuchbio peaqbHOr0 OPOYHOBCKOTO ABUKEHUS.

HNuddy3us KuaKocTei.

Mopaens onbita lTepHa.

[IpuTskeHre MoneKyl.

Mopenu KpucTaqIM4ecKuX PemeToK.

HaGnronenne u ucciae0BaHue U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopusie padomeol, npaKkmukKym.

HccnenoBanne rmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPHU
TEIUIO0OMEHE MEXKTY TOPSIUYe U XOJIOTHON BOOM.

N3ydeHne H30TEPMHUUECKOrO Iporecca (PeKOMEHIOBAHO MCIOJIb30BAaHUE
1 dpoBoit TabopaTopun).

N3yyenune n30X0pHOro mpoiecca.

N3ydenune nzo0apHOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunel.

Tepmonunamuueckass (T[[) cucrema. 3amaHue BHEIIHUX YCIOBHM ISt
TEPMOJIUHAMHAYECKON CUCTEMBI. BHENIHE U BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJMHAMHUYECKON CHCTEMBbI KaK CPEJHUE 3HAUYCHUS] BEIUYHUH, OMUCHIBAIOIIUX
€¢ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHamuku. (CaMOIPOM3BOJBHAS — PEJIAKCALIMS
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wuaeampHOro ra3a B TEPMOJMHAMUKE — CHCTEMAa YPaBHEHMIA:
ypaBHeHHe MenneneeBa—KianeiipoHa U BbIpaX€HUE ISl BHYTPEHHEH DHEPTHH.
VYcnoBus TPUMEHMMOCTH 3TOM MOJENIN: HU3Kas KOHUEHTPALWs YaCTHUII, BEICOKHE
TEMIIEpaTypbl. BeipakeHUe 1Uisi BHYTPEHHEW SHEPTUHA OJHOATOMHOTO HIEAIBHOIO
rasa.

KBa3zucratnyeckne u HECTATUYECKHUE TIPOLIECCHI.

OnemeHTapHas pabora B TepMOAMHAMUKE. Beiuncnenue paboTsl no rpaduky
npolecca Ha pV-IuarpaMmme.

Temonepenaya  kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpPruu
TEPMOJMHAMUYECKOM  cucTeMbl 0e3  coBepuieHust paborel. KonBekuus,
TEIJIONPOBOIHOCTD, U3TyUYEHHUE.

KomnuectBo Ttemnotel. TemnoeMkocTh Tena. YaenpHas MW MOJSpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHHE Maliepa. YaenpHas TeIIoTa CrOpaHus
TorinBa. Pacu€r KonnyecTBa TEIUIOTHI mnpu Teruionepenaye. llonarue 06
aanabaTHOM Ipolecce.

IlepBeii1 3aKOH TepMoAMHAMUKU. BHyTpeHHss odHeprus. KoanuectBo
TEIUIOTBI W paboTra Kak Mepbl  H3MEHEHUS  BHYTpPEHHEH  SHEpruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOIMHAMUKHM JII PaBHOBECHBIX MPOLECCOB: Yepe3
3aIaHHOE€ PABHOBECHOE COCTOSHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOJUT
eAMHCTBeHHAas aguabara. AOCONIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHUKHA JJIi  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O60jiee X0JI0HOro Teaa K 0oJjiee HarpeToMy 0e3
komrieHcaruu (Kiaysuyc). HeoGpaTuMocTh MpUPOTHBIX ITPOILIECCOB.

[TpuHumner nectBus TernoBbix MamuH. KIT/I.

MakcumansHoe 3nauenune KIIJI. [uka Kaphao.

DKOJIOTMYECKHE aCIEKThl MCIOJAb30BAHMS TEIUIOBBIX ABurarenei. Temmosoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPEIbl.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: XOJIOAUIIBHUK,
KOH/JMIIMOHEP, JU3EIbHBIA U KapOIOpaTOpHBI [BUraTeNd, MapoBas TypOHUHAa,
IIOJIy4YEHNE CBEPXHU3KUX TEMIIEpATyp, YTHIM3AUUsA «TEILUIOBBIX» OTXOIOB C
MCITI0JIb30BAaHUEM TEIUIOBOIO HACOCA, YTHIIM3ALMsl OMOOPraHUYEeCKOro TOIINBA IS
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTHH.

Jemoncmpauuu.

W3Menenue TemnepaTypsl IpH aquadaTnyecKkoM pacIliipeHHH.

Bo3nymiHoe orauso.

CpaBHeHUE yACIbHBIX TEIJIOEMKOCTEH BEIIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHN YHEPTHUU.

HccnenoBanue annabaTHOro npouecca.

KomrnprorepHble MOIENIH TETIOBBIX IBUTATEIICH.

Yuenuueckuii sxcnepumenm, nadopamopusie padomaol, npaKkmuKym.

N3mepenue ynenbHOM TeIIOEMKOCTH.

NccnenoBanne nporecca OCTBIBAaHUS BELIECTBA.

HccnenoBanue annabaTHOro mporecca.

N3ydyeHne B3aMMOCBSI3M HSHEPIrUUA MEXKMOJICKYJISIPHOTO B3aUMOJCUCTBUS U
TEMIEPaTypbl KUTIEHUS KUJKOCTEH.

Tema 3. Aepezamnuvie cocmoanusn eeujecmea. Dazosvie nepexoovl.

[TapooOpazoBanne u koHAeHcauus. lcmapeHue u KumeHue. Y jenbHas
TEIUIOTa NapooOpa30BaAHMS.

Hacepiliennble ©  HeHachlleHHble napbl. KadecTBeHHass 3aBUCUMOCTh
MJIOTHOCTH Y JABJICHUSI HACBIIIEHHOr'O TMapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTh
0T 00BEMa HACBIIIEHHOTO T1apa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

BnaxxHocth Bo3ayxa. AGCONIOTHASE 1 OTHOCUTEIIbHAS BIAKHOCTb.

Tsepnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB
KpuctauioB. [lnaBmeHWe W KpucTauim3alus. YJIeJbHas TEIUIOTa IUIABICHUS.
CyOnumarus.

Hedbopmanuu TBEpaoro tena. Pactsokenue u cxarue. Casur. Monyns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacuiupeHue *KUAKOCTEH U TBEPABIX Tel, 0OBEMHOE W JIMHEHHOE
pacimpenrie. AHTApMOHHU3M TETUIOBBIX KOJIEOAHWI YaCTHII BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PacUIUPEHUs Tell (Ha KAaYeCTBEHHOM ypOBHE).

[IpeobpazoBanue 3HEprun B ha30BBIX MTEPEX01ax.

VYpaBHeHUE TETIOBOTO OanaHca.

[ToBepxHocTHOe HaTskeHHE. K03 (GUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumnsipusle siBnenus. J{aBineHue noj UCKPUBICHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI:  KUIAKUE
KPHCTAJUIbl, COBPEMEHHBIE MAaTEPUAJIBI.

Jemoncmpauuu.

TernmoBoe pacmmpeHue.

CBoiicTBa HaCHIIIEHHBIX MAPOB.

Kunenune. Kunenue npy noHM>X€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OMNBITHl C MBUIBHBIMU TJICHKAMH.

CwmauuBanue.



Kanunnspusle aBiaeHus.

Mojiennn HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEpEeHUs BIAXKHOCTH.

UccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BEIIECTBA.

Buner nedopmaniuii.

HaGmonenue manbix aedopmaiui.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomaol, npaKkmukKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIAKOCTEN.

N3Mmepenne yaeapHON TEIIIOTHI MJIaBIEHUS JIbJA.

N3yyeHne cBOMCTB HACBHIIIIEHHBIX MMAPOB.

N3mepenue abCoMOTHOM BIAXKHOCTH BO3JyXa U OIIEHKAa MaccChl apoB B
MIOMEIIICHUHU.

N3mepenue korduiirieHTa TOBEPXHOCTHOTO HATSIKEHUS.

N3mepenne monyns FOHra.

UccnenoBanne 3aBUCUMOCTH  AedopMalMk  PE3WHOBOrO  oOpasla oT
MPUI0KEHHOW K HEMY CHJIBI.

Pasnen 4. DiiekTpoauHAMHKA.

Tema 1. Dnekmpuueckoe noe.

DnekTpu3auus TeJl U €€ MPOSBICHHS. OJEKTpUUYecKud 3apsan. /[[Ba Bupaa
ANEKTPUYECKUX 3apsAaoB. [IpOBOOHUKH, AWAIEKTPUKA W  MOJYIPOBOJHHUKH.
DNEeMEHTApHbIA DJJIEKTPUYECKUI 3apsii. 3aKOH COXPAHEHUs DJIEKTPUYECKOIO
3apsaa.

B3aumoperictBue 3apsiaoB. Toueunbie 3apsapl. 3akoH KyroHa.

Onektpuueckoe nojie. Ero neiictBue Ha 3lNEKTPUUYECKHUE 3apsiJIbl.

HamnpspbkéaHocTh  anekTpudeckoro  mons.  [IpoOueiit  3apsna.  Jluaum
HAIPSKEHHOCTHU JIEKTPUUECKOTro nosisi. OqHOPOIHOE FIEKTPUUYECKOE TTOJIE.

[ToTeHUHaNbHOCTh 3JIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP MOTEHUMAOB U
HanpsbkeHue. lloTeHManbHas SHeprus 3apsiga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHuunan anexkTpocTaTuyeckoro moiisd. CBA3b HANPSKEHHOCTH MOJS U Pa3HOCTU
MOTEHIMAIOB JJI1 DJIEKTPOCTATUYECKOro ToJig (KaK OJHOPOAHOTO, TaK H
HEOJIHOPOHOTO).

[IprHIMI Cynepno3uLMKU IIEKTPUIECKUX OJIEH.

[lone Toueunoro 3apsnpa. Ilone paBHOMepHO 3apstbkeHHOU cdepbl. [lone
PAaBHOMEpPHO 3apsbKeHHOro mo oOwbeMy mapa. llosne paBHOMEpPHO 3apsiKEHHOM
OeCKOHEYHON TUIOCKOCTH. KapTUHBI NWHUN HANPsDKCHHOCTH JTUX TIOJIEH U
SKBUIIOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpOBOHMKH B DIEKTPOCTATUYECKOM ITOJIE. Y CJIOBUE PABHOBECHS 3aPsJIOB.

Jv3neKTpuku B AIEKTPOCTATUYECKOM ToJIe. JnanexTpuyeckas
MPOHUIIAEMOCTh BEILIECTBA.



Kongencarop. DneKTpO€MKOCTh KOHAEHCATOPA. DJIEKTPOCMKOCTh IUIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE cCoeqMHEHUE KOHAEHCATOPOB. [locnenoBarenbHOE COETUHEHNE
KOHJICHCATOPOB.

DHEPrus 3apsHKEHHOr0 KOHJIEHCATopa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OTHOPOJHOM JJIEKTPUYECKOM IOJIE.

TexHuyecKkue yCTPOMCTBA M TEXHOJIOIMYECKHE IIPOLIECCHI: BJIEKTPOCKOIL,
AIEKTPOMETP, JJIEKTPOCTaTUYECKasl 3alluTa, 3a3eMJICHHE AJIEKTPOnpuOOpOB,
KOHJIEHCAaTOphI, reneparop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUUECKOE TOJIE JBYX 3apsIAKECHHBIX IJTACTHH.

Mogens asekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YcTpolicTBO M AEHCTBUE KOHAEHCATOPA MOCTOSIHHONW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJIEKTPOCMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOLIAIH
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3AEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika U pa3psjika KOHIEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopuvie padomaol, nPAKMUKYM.

OueHka cui B3auMOJECHCTBUS 3apSyKEHHBIX TEI.

HaGmronenne npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHIEHCATOpa B SHEPTHUIO
U3JIyYEHUS] CBETOINOAA.

N3ydeHne npoTekaHusi TOKA B LIENU, COEpKALIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HaTIpsHKEHUS) npu
MOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsia KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmosnnblil 31eKmpuiecKuil mokx.

Cuina toka. IlocTossHHBIN TOK.

VYcioBus CyleCcTBOBaHMS MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. McTouHMKH
toka. Hanpsixkenue U u 9J1C é.

3axkon OMa Jij1s yJacTka IIeTH.

DIEeKTpUUECKOe COITPOTHUBIICHUE. 3aBUCHUMOCTD CONPOTHUBIICHUS
OJHOPOJHOTO MPOBOJAHUKA OT €ro JUIMHBI W IUIOWIAAHA IONEPEYHOr0 CEYECHHS.
Y nenbHO€ COMPOTUBIIEHUE BEIIECTBA.

[TocnenoBaTtenpHOE, MapajlIeIbHOE, CMEIIAHHOE COEAWHEHUE MPOBOIHUKOB.
Pacuer pa3zBeTBiaCHHBIX 3nekTpuueckux uene. [Ipasuna Kupxroda.



Pabota anexrpuueckoro Toka. 3akon Jxoymns—JIenna.

MONTHOCTh 3JEKTPUYECKOrOo TOKA. TerioBass MOIIHOCTh, BblJesieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHUE HUCTOYHMKA TOoKa. 3akoH Oma 1is
MOJTHOM  (3aMKHYTOM) JJICKTPUYECKOW IeMu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

Konnencatop B 1ienu MOCTOSSHHOTO TOKA.

TexHuyeckue YCTpOHMCTBA U TEXHOJOIMYECKUE IIPOLECCHl: aMIIEpPMETD,
BOJITMETP, PEOCTAT, CYCTUUK IIECKTPUUCCKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKCHUS.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA OT HAMPSDKEHUS IS PE3UCTOPA,
JIaMITbl HAKJIMBAHUS U CBETOIMO/IA.

3aBUCUMOCTH COMPOTUBIICHUS MWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TUIOIIA TN TTOTIEPEYHOTO CEUSHUs U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJTBI TOKA OT COMPOTHBIICHUS MIPU MOCTOSHHOM
HaIPSKEHUU.

[Tpsimoe u3mepenue DJ[C. KopoTkoe 3amMbIKaHNE TaIbBAHUYECKOTO AJIEMEHTA
U OLICHKA BHYTPEHHETO COMPOTUBIIEHUS.

Crnioco0sI coeMHEeHUsT UCTOYHUKOB Toka, DJIC Gatapei.

NccnenoBanne pazHOCTH MOTEHLUHMATIOB MEXAY IMOJKOCAMH MCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomael, npaKmuKym.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yneabHOro COMpOTUBRIEHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCHMOCTA CHJIbI TOKa OT HAIpPSDKEHUS JISI  JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MepeHns amnepmMeTrpa (BoJIbTMETPA).

N3mepenune DJIC 1 BHyTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC rajibBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pazHOCTH MOTEHLUHMATIOB MEXAY IMOJIOCAMH MCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETIH.

HccnenoBanne 3aBUCUMOCTH MOJE3HOM MOIIHOCTH UCTOUYHHKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toxu 6 paznuunslx cpeoax.

DOneKkTpuyeckass MPOBOJUMOCTb  PAa3JIMYHBIX  BEHIECTB.  DJEKTPOHHAas
MIPOBOJIMMOCTh TBEPJbIX METAILIOB. 3aBUCUMOCTh COITPOTUBJICHUSI METAIIIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DJIIEKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[lonynpoBOaHUKH. CobOcTBeHHas " IIPUMECHAs IIPOBOJIMMOCTD
MoJIynpoBOJHUKOB. CBolicTBa p—N-niepexoza. [lomynpoBoaHHKOBBIE TPUOOPHI.

ONEKTPUYECKUN TOK B DJIEKTPOJUTAX. IDNEKTPOJIMTHYECKAs IUCCOLHAALMS.
DnekTponus. 3akoHbl Papajes A ANEKTPOIu3a.

DINIeKTpUYECKUi TOK B ra3zax. CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
pas3psa. PasinuyHbie TUIIBI CAMOCTOATENBHOTO paspsaa. Moinus. [1nazma.

TexHuuyeckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHHUE: Ia3opaspsiIHbIC
JaMIIbl, AJIEKTPOHHO-JIydyeBass TpyOKa, MOIYIPOBOJHUKOBBIE NPHUOOPHI: JHO,
TpPaH3UCTOp, (OTONMOA, CBETOAMOJ], TaldbBaHUKA, padUHUpPOBAHUE  MEMH,
BBIIUIaBKA aJTFOMHUHMS, AIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTE 3AEKTPOIUTOB.

3akoHbl anekTponuza dapanes.

HckpoBoii paspsal 1 MpOBOJAUMOCTb BO3AyXa.

CpaBHeEHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI TPOBOJAUMOCTD AUOJA.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKmuKym.

HaGmronenue snekrposnusa.

N3mepenue 3apsana 0qHOBAaJIEHTHOTO NOHA.

UccnenoBaHnne  3aBUCUMOCTHM  CONPOTHUBIIEHUS  TEPMOPE3UCTOpAa  OT
TEMIIEPATYPBHI.

CHsTHE BONBT-aMIIEPHON XapaKTEPUCTUKHU AUOA.

DOU3NYEeCKUH MPAKTUKYM.

CniocoObl n3MepeHnust PU3NYECKUX BETUYMH C HCIIOJIb30BAaHMEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTENIbHBIC TTOTPEIIHOCTH U3MEPEHUN (HU3MUYECKUX BEIUYUH.
OueHka rpaHul] HOTPEITHOCTEN.

[IpoBeneHne  KOCBEHHBIX HU3MEPEHHM, MCCIEIOBAHUWA  3aBUCHUMOCTEU
¢uznuecknx BENMYMH, TPOBEPKAa MPENJIOKEHHBIX THUMNOTe3 (BBIOOp W3 padorT,
ONMCAaHHBIX B  TEMAaTUYECKHUX  pas3denax «YYEHHUYECKHM  DKCIECPHUMEHT,
nabopaTopHbIe pabOTHI, TPAKTHKYM).

Me:xnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yroyonennoro ypoBHs B 10  kiacce
OCYIIECTBIISIETCSI C YYETOM COJEP>KATEIBHBIX MEXIPEIMETHBIX CBSI3€l ¢ KypcaMu
MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpa i U TEXHOJIOTUH.

Meosicnpeomemmnbole nonamus, C6A3AHHbBIE C UIYUEHUEM MEMO0068 HAYUHO20
no3HanuA: SIBJICHUE, HAay4HbIA (akT, runoresa, Guanyeckas BEIUYMHA, 3aKOH,



Teopus, HaOIIOJEHUE, OHKCIEPUMEHT, MOJEIUPOBAHHE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTY U3MEPEHUHN, UBMEPUTENBHBIE TPUOOPHI, ITU(DpOBas 1adopaTopusi.

Mamemamuka: penieHUe CcHUCTeMbl YypaBHeHUW. JIuHelHas QyHKUu,
napabona, runepoosua, ux rpaduku U cBoiicTBa. TpuroHoMmerpuyeckue (PpyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTophl ¥ MX TPOEKIMU HAa OCU KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBH)XKEHHE B KUBOM mpupoze, Auddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKpYKAlOIIeH cpeisl,
yTUIM3alusl OMOOPraHMYECKOro TOIJIMBA I BBIPAOOTKH  «TEIJIOBOW» H
ANEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSHKEHUE U KAMWJUISIPHBIE SIBJICHUS B IPUPOJIE,
AIIEKTPUUYECKHE SIBJICHUS B AKUBOU MpUpoie.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJEKYI,
MOJIb BeIlleCTBa, MOJIIpHAs Macca, IOJyYeHHE HaHOMATEepHUaJioB, TEIJIOBbIE
CBOICTBa TBEPABIX TeJl, KUAKOCTEH M T'a30B, KUJIKUE KPUCTAIUIIBI, IIEKTPUUECKHE
CBOICTBA METAJUIOB, DJIEKTPOJIUTUYECKAS JUCCOIMALIMS, TAIbBAHUKA, SJICKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpaghus: BnaxxHOCTh BO3/1yXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JIBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
y4€T CYXOro M IKHJAKOTO TpPEHHS B TEXHUKE, CTaTUYECKHUE KOHCTPYKIIUH
(KpOHILTENH, pemeryarble KOHCTPYKLHUHU), HUCIOJb30BAaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TE€XHHUKE (TUPOCKOIN, BOAOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHus, napoBasi TypOHHa, OBITOBOW XOJOAWIBHUK, KOHIULUOHEP, TEXHOJIOTUN
HOJYyYeHUs] COBPEMEHHBIX MaTepUalioB, B TOM 4YHUCJIE HaHOMAaTEpUajoOB, WU
HAHOTEXHOJIOTMH, 3JEKTPOCTAaTHUECKas 3allUuTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
ra3opaspsAHble JIaMIIbI, 10JIyIIPOBOIHUKOBbIE PUOOPHI, TaJIbBAHUKA.

11 KIIACC

Paznen 4. DieKTpoaAnHAMHUKA.

Tema 4. Macnummnoe none.

B3aumonenicTBue MNOCTOSHHBIX MArHUTOB M MNPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bektop MarHuTHOM wuHAYKUMH. lIpuHmmn cynepro3uuuu
MarHWTHBIX NOJIEW. JINHUY MarHUTHOW MHAYKIIWH.

MarauTtHoe 1oJie TPOBOJAHUKA C TOKOM (IMIPSAMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cunia Amnepa, e€ HalpaBJIeHUE U MOYJIb.

Cuna Jlopeniia, e€ HampaBjiIeHUE U MOJYJb. J[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM moJjie. Pa6oTa cumbl JlopeHna.

MarunurtHoe nose B BemiectBe. DeppoMarHeTUKy, napa- u JHaMarHeTUKH.



TexHuyeckue YCTpOﬁCTBa N TCXHOJOIMYCCKHC IIPOLCCChI: TIPUMCHCHHC

MOCTOSTHHBIX MAarHMuTOB, AIEKTPOMArHUTOB, TE€CTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENU SJIEMEHTAPHBIX YaCTHIL.
Jemoncmpayuu.

Kaptuna  nuHMII  MHAYKIMM  MAarHUTHOTO  MOJS  MOJOCOBOTO U
MOJKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKIHMH TOJISL JTTMHHOTO MPSMOTO MPOBOHUKA
Y 3aMKHYTOT'O KOJBLIEBOTIO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue 1ByX NpOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIIa Ha MOHBI JJIEKTPOJIUTA.

HaGmonenue nBmXeHUs MydKa dJIEKTPOHOB B MATHUTHOM TIOJIE.

[Mpunnun el CTBUS 3JIEKTPOU3MEPUTEITBLHOTO npudopa
MAarHUTORJICKTPUUECKON CHUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKkmuKym.

HccnenoBanrie MarHuTHOTO MOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOMCTB eppOMarHEeTHKOB.

UccnenoBanue AeHCTBUS MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl Amriepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIepa OT CHIIBI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHHUS CUIIbI AMIIEpA.

Tema 5. dnekmpomazHumnas UHOYKYUA.

SIBiieHne 3JIEKTpOMAarHUTHOM MHAYKUMU. IlOoTOK BekTOpa MAarHUTHOU
uHaykiuu. OJIC uHAyKuMU. 3aKOH AJIEKTPOMAarHMTHOM HHAykuuu Dapases.
Buxpeoe anekrpuueckoe nosue. Toku Pyko.

OJC wHAYKUMHU B MNPOBOJHUKE, ABUKYIIEMCA B OJHOPOJHOM MarHUTHOM
noJe.

[IpaBuiio Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B IEMU IOCTOSSHHOTO TOKAa.
SABnenue camounaykuuu. JJC caMOMHAYKINUH.

DHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: WUHAYKIIMOHHAA
MeYb, COJICHOMU], 3alIUTa OT JICKTPU3ALMK TEJl NPHU JBUKEHUH B MarHUTHOM TI0JIE
3emuiu.

Jemoncmpauuu.

HabGmronenue siBieHus SIEKTPOMAarHUTHON WHYKITUH.

UccnenoBanne 3aBucumoctd IJIC WMHIOYKIMH OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.



IIpasuno Jlenna.

[TaneHne maruuTa B aJtOMUHUEBOM (MEIHOM) TpyOe.

SIBrIeHNE CAMOMHIYKIIUU.

NccnenoBanne 3aBucumoctd D/IC caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CHUJIbI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, navopamopnuie padomaui, nPAKMUKYM.

UccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOM UHAYKIWH.

Onpenenenne MHAYKIMU BUXPEBOTO MAarHUTHOT'O TOJIS.

HccnenoBanue siBICHUS CAMOUHIYKIUU.

COopka MoJIenu JIEKTPOMArHUTHOTO TeHepaTopa.

Pa3nen 5. KoneOaHusi U BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarennuasa cucrema. CBoOOHBIE KOJIEOQHU.

IMapmonndeckue kosieOanus. KuHemarnueckoe M JUHAMHUYECKOE OIKCAHUE.
DHEPreTUYeCcKoe ONHUCaHUEe (3aKOH COXPAHEHUs] MEXaHWYECKOM sHepruu). BeiBosa
JTMHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOaHWM U3 MX SHEPreTUYECKOro U
KMHEMATUYECKOTO OMMCAHUS.

Amvmuryna u ¢asza konebanuil. CBs3b aMIUIUTYIbl KOJEOAHUNW HCXOIHOU
BEJIMYUHBI C aMIUTUTYaMU KOJIeOaHHi €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u dyactora koneOanuid. Ilepwom ManbIX CBOOOJIHBIX KOJICOAHMIA
MaTeMaTU4YeCcKoro MmasTHuka. llepuoa cBOOOAHBIX KoOJIEOAHUN TPYKUHHOTO
MasTHHUKA.

[TonsTue o 3aTyxarouux Konebanusx. BeiHyKeHHbIe KoeOanus. Pe3oHaHc.
Pe3onancnas kpuBas. BrusHue 3aTyxaHWss Ha BHJ PE30HAHCHOM KpPHUBOW.
ABTOKOJICOAHMS.

TexHu4eckne yCTpOWCTBa U TEXHOJOTHMYECKHUE MPOLIECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJlbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpauuu.

3anuch KoaeOaTeIbHOTO JBUKEHUSI.

HabGmronenre He3aBUCMMOCTH TIepUoa MalbIX KOJeOaHuii rpy3a Ha HUTH OT
aAMILTUTY/IbL.

HccnenoBanue 3aTyxaromux KoieOaHui U 3aBUCUMOCTH MEPHO/Ia CBOOOTHBIX
KOJI€OaHHI OT COMTPOTHBIICHHSI.

HccnenoBanne kosnebaHWi Tpy3a HAa MACCHBHOW TPYXKHHE C IICNBIO
dbopMupoBaHUS TIPEICTaBICHUN 00 UCATHHOW MOJIEH MPYKUHHOTO MAasITHHKA.

3aKOH COXpaHEHHUsI PHEPTUU MPU KOJEOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanrie BbIHYKICHHBIX KOJIEOAHUI.

Habnronenue pezoHanca.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomaoi, nPAKMUKYM.



N3mepenue mnepuona CBOOOJHBIX KOJIEOAHWMH HUTSAHOTO U MPYKUHHOTO
MasITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B X0O/€ KOJIeOaHUI Ha YIIPYroM MOJIBECE.

N3ydenue nBMKEHUS HUTSIHOTO MasiTHUKA.

[IpeoGpa3zoBanue S3HEPTUU B IPY>KMHHOM MasITHUKE.

HccnenoBanuie yObIBaHHS aMIUIUTY/AbI 3aTyXaOUIMX KOJIEOAHUIA.

HccnenoBanue BbIHYKICHHBIX KOJIEOaHUN.

Tema 2. dnekmpomazHumHble KOJ1eOAHUA.

Konebarenbhbiii koHTYp. CBOOOJHBIE 3JEKTPOMATHUTHBIE KOJIeOAHUS B
uaealbHOM KoJsiebaTenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUIMTYAbI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAON CUJIbI TOKA B KOJIeOATEIbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTHH B UJ€ATBHOM KO0JIe0ATEIbHOM KOHTYPE.

3aryxaromume 3JIEKTPOMArHUTHBIE Kosie0aHuUs. BrinyxeHHbIe
AIEKTPOMArHUTHbIE KOJieOaHusI.

[lepemenHblii TOK. MOIIHOCT TMEPEMEHHOIO TOKA. AMIUIMTYJHOE U
JCUCTBYIOIIEE 3HAYCHHE CHUJIBI TOKA W HANpSOKEHUS TPU  Pa3IuyHON  (opme
3aBUCUMOCTH ITIEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycouianbHbI TMEepeMeHHbIH TOK. Pe3ucTop, KOHAEHCATOp M KaTylika
WHIYKTUBHOCTH B LEMH CHHYCOMJIAIBHOIO MEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsikeHU .

Wneanbusiii  Tpancopmatop. IlpomsBonctBo, mepemaya u motpedlieHHe
ANEKTPUUYECKOU SHEPTUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOACTBE JIIEKTpo3Hepruu. KymnbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEHEBHOM KU3HU.

TeXHUYeCKHe YCTPOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JICKTPUUYECKUAMN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpONEepeaay.

Jemoncmpauuu.

CB0OOHBIC 2JICKTPOMArHUTHBIC KOJICOAHMSI.

3aBUCUMOCTH YaCTOTHI CBOOOIHBIX KOJIEOAHUN OT HHAYKTUBHOCTH M €MKOCTH
KOHTYpa.

OcrumiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOaHU.

['eneparop He3aTyXaroUUX JIEKTPOMATrHUTHBIX KOJIEOaHUN.

Mopeinb 3JIeKTpOMarHuTHOrO reHepaTopa.

BoiHyX€HHbIE CHHYCOUAAIbHBIE KOJIEOAHUSI.

Pe3ucTop, karymka MHIYKTHUBHOCTH M KOHIEHCATOpP B LIENHM NEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIMHEHHHM PE3UCTOPA, KaTYIIKH
WHYKTUBHOCTHU U KOHJEHCATOPA.

VYerpoilcTBO M pUHIUIT AeHCTBUS TpaHchopMaTopa.



Mopenb TMHUM 31eKTpoIepeaayH.

Yuenuueckuii 3xcnepumenm, nabopamopmusie padomul, RPAKMUKYM.

Nzyuenue tpanchopmaropa.

HccnenoBanne mepeMEHHOrO TOKa 4Yepe3 MOCIEJ0BATENIbHO COEIUHCHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue 37eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanuie paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKMpPOMAZHUMHbBLE 80JIHDL.

MexaHudeckue BOJHBI, YCJIOBUSI MX pacnpoctpaHeHus. [lomepeunbie u
OpojoJibHbIEe BOJIHBL. Ilepuoj, CKOpOCTh pacupoCTpaHEHHs W JJIMHA BOJHBI
CBolicTBa MEXaHMYECKMX BOJIH: OTpa)X€HUE, MNpeJoMiieHHe, UHTepdepeHuus u
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

[IIymoBoe 3arps3HEHUE OKPYKAIOUIEH CPEeIbl.

DNEeKTPOMArHUTHHIE BOJHBI. Y CJIOBHS W3IIyYCHHS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTalus BEKTOPOB B DJIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPaXXE€HUE,  MPEJIOMIICHUE,
noJisipu3aius, uHTepdepeHus u Judpakims.

[IIkana 31€eKTPOMAarHUTHBIX BOJH. [I[pyuMeHEeHnEe 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEN CPEBI.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajap, paaIuonprueMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBU-nieun,
yJIbTPa3BYKOBasi TUarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U paclpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JIJTUHBI BOJTHBI OT YaCTOTHI KOJICOAHMIA.

HaGmronenne oTpakeHus ¥ MPEJIOMIICHUSI MEXaHUYECKUX BOJTH.

Hab6monenne natepdepeniinm u Audpakiinu MeXaHUIeCKUX BOJTH.

AKYyCTUUYECKHN PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MPUMEHEHUE.

HaGmronenne cBSI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYI0N U
94acTOTOM KoJeOaHUH.

UccnenoBanre  CBOMCTB  JJIEKTPOMATrHUTHBIX ~ BOJH:  OTPaKEHHE,
MpesIoMJICHHUE, TOspu3aIus, Tudpakius, UHTephepeHITHS.

O6Hapy:xeHue nHPaKpacHOTo U yAbTPadoIETOBOrO U3TyYCHUH.

Yuenuueckuii 3xcnepumenm, nabopamopusie padomul, RPAKMUKYM.



N3y4enue nmapamerpoB 3BYKOBOM BOJIHBL.

N3yuenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM HPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmonHEHOE paclpOCTpaHEHUE CBETa B OQHOPOAHOM cpene. JIyu cBera.
To4eyHbIli UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3akoHbI oTpaxxeHus: cBeta. [locTpoenue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTeb
npenaomieHusi. OTHOCUTENbHBIN MOKa3aTeNlb npeaoMiaeHus. [IocCTOSHCTBO 4acTOThI
CBETAa YW COOTHOIIECHUE JIMH BOJH MHPU MEPEXO0J€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszielia IByX ONTUYECKUX CPEL.

Xoa nyuedr B mpusme. Jucnepcust cBeta. CioXHBIM cocTaB 0enoro caera.
[Ber.

[Tonnoe BHyTpeHHee oTpakeHue. IIpeaenbHblid yroyl MOJHOr0 BHYTPEHHETO
OTpPaKEHUS.

CobOuparome u pacceuBaroniue JuH3bl. ToHkass nuH3a. DOKycHOE
paccTossHUE€ MW ONTHYECKas CUJa TOHKOW JMH3BL. 3aBUCUMOCTH (HOKYCHOTO
paccTosiHUSI TOHKOUM cepuyecKoi JIMH3BI OT €¢ TeOMETPUU U OTHOCHTEIIBHOTO
MIOKa3aTes IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BI. Y BEJIMUEHUE, 1aBAEMOE JINH30M.

Xop ny4a, MPOMIEANIETO JMH3Y MOJ IMPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontudeckoi ocu. IlocTpoeHue wu300pakKeHUM TOUYKHM W OTpe3ka NPsSIMON B
coOMpAarOUIUX U PACCEUBAIOIIUX JIMH3AX U UX CUCTEMAX.

OnTuueckue mpubopsl. Paspemaromias cnocoOHOCTh. ['71a3 kak onTuyeckas
cucTema.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.

BonnoBas ontuka. WuTepdepenums cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMyMOB M MHHMMYMOB B HWHTEpP(hEpPEHIIMOHHON
KapTUHE OT [JBYX KOTI€PEHTHBIX HCTOYHMKOB. IIpumepsl Kiaccu4yecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuusa cBeta. JudpakuuoHHas pemieTka. YCIOBHE HaOMIOACHUS
[JIaBHBIX ~MAakKCMMYMOB IIpM NaJ€HUM MOHOXPOMAaTHYECKOr0 CBETa Ha
TUGPaKIOHHYIO PEIICTKY.

[Tonspuzanms ceera.

TexHnueckne YCTpOWCTBA W TEXHOJOTMYECKHE TMPOLECChl: OYKH, JIYIa,
MepUCKoN, QoToanmapar, MHUKPOCKOI, MPOSKIIMOHHBINA amnmapar, MpPOCBETICHHE
OTITUKH, BOJIOKOHHAS ONTHKA, MTU(PpaKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAXKECHHUS CBETA.



NccnenoBanne npenomMiaeHus CBETa.

Ha6mronenre noiaHoro BHyTPEHHET0 oTpaxkeHus. Moienb CBETOBO1a.

HccnenoBanne xoma CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPAJUICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanuie cBOWCTB N300paKEHUH B TMH3AX.

Mojenu MUKPOCKOIIa, TEJIECKOIIA.

HaGmonenune nntepdepeHiuu cpera.

HaGnronenue 11BETOB TOHKUX TUICHOK.

HaGmonenue nudpakuun ceera.

N3yuyenue nuppakiinoOHHON PEHICTKH.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue nonsipusaluu cBeTa.

[TIprMmeHeHune noasspoOu0B 1 U3YUEHHUS] MEXaHUYECKUX HAMPSHKEHUM.

Yuenuueckuit s3xcnepumenm, nabopamopnvie padbomul, npaKmuKym.

N3mepenue nokazarens NpeJoMIIeHUs CTEKIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAacCTOSIHUS OT BellecTBa (Ha
pUMepe KUIKUX JIMH3).

N3mepenue HhoKyCcHOTO paccTOSIHUS PACCEUBAIOIINX JIMH3.

[Tony4yenue n3o0paxeHusi B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tonyyenue n300paxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue T€IECKOMMYECKUX CUCTEM.

Hab6monenne nudpakunu, uHTephEepeHIIuN U MOISTPU3ALMU CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MMOBEPXHOCTHU AUAIEKTPHUKA.

N3yuenue nTepdepeHnnm 1a3epHOro U3TyUYeHUS Ha JIBYX IIETISX.

Ha6monenne nucnepcum.

Hab6monenne u uccnenoBanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne qiuHbl CBETOBOW BOJIHBL.

[Tony4yeHue cnekTpa M3IY4YEHUS CBETOAMOAA TIPU MOMOIIN AUGPAKIIUOHHOM
PELICTKH.

Pa3nen 6. OcHOBBI cieMAJIbHON TEOPUH OTHOCUTEIbHOCTH.

['pannupl  OPUMEHMMOCTM  KIIACCMYECKOM ~ MeXaHuku.  IloctynaTel
CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeoOpa3zoBanusi  JlopeHna.
VYcnoBue npuyMHHOCTA. OTHOCHUTENBHOCTH OJAHOBPEMEHHOCTU. 3aMeJICHHE
BPEMEHHU U COKPALCHUE JJTUHBI.

DHeprus ¥ UMITYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBsA3b MACCHI C SHEPTUEN U UMITYJIbCOM PEIISITUBUCTCKON YaCTULBI. DHEPTUS
ITOKOSI.



TexHu4eckue yCTpONCTBA M TEXHOJIOTUYECKHUE MPOIECChl: CITyTHUKOBbBIC
MPUEMHUKH, YCKOPUTEIHU 3apSIKEHHBIX YaCTHIL.

YyeHnyeckuit HKCIepUMEHT, JIabopaTOpHbIE PaOOThI, TPAKTUKYM.

OnpeneneHue UMIyJIbCa U DHEPrUU  PEISITUBUCTCKUX  4YacTI] (MO
doTorpadusm TpeKoB 3apsSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pa3nen 7. KBantoBas pusuka.

Tema 1. Kopnyckyaapuo-6onnoeoii oyaausm.

PaBHOBecHOE TerioBOE M3NydYeHHUE (M3TydeHUE aOCOJIIOTHO YEPHOTO Tena).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®DOoTOHBI. DHEPTrUs U UMITYJIbC (POTOHA.

dotorpdekt. Onbitel A. I'. Cronerosa. 3akonsl porodddexra. YpaBHeHUE
OiinmreitHa 11t potodrddexra. «KpacHas rpanuna» horodddexra.

JlaBnenue cBeta (B UYAacCTHOCTH, [JIaBJICHHME CBeTa Ha aOCOJIFOTHO
MOTJIONIAIONTYI0 U a0COJIOTHO OTpakarollyro moBepxHocTh). OmbiTel 1. H.
JleOenena.

BonnoBbie cBolicTBa yactul. Bonubl ne bpoins. [InuHa BosHbl ae bpoitns u
pasmepsl oOJlacTH JIOKAIM3alMKM  JBWKYyIeHcs dactuiibl.  KopmyckynspHo-
BOJIHOBOW ayanu3Mm. Jludpakius 371eKTPOHOB Ha KpUCTaJIIaX.

Crneunduka ndmepennii B Mukpomupe. COOTHOIICHHS] HEONpPEeIeICeHHOCTEN
I'eiizenbepra.

TexHuueckre yCTpPOWCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIEKTPOMETP,
dotornemenT, GOTOHATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oartapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHeNTHET0 GoTtodrddekTa.

HccnenoBanre  3aBUCHUMOCTH  COINPOTUBIICHHUS  TOJYIPOBOJHUKOB  OT
OCBEIIEHHOCTH.

Ceeroguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nadopamopusie padomel, npaKmuKym.

HccnenoBanue GpotopesncTopa.

N3mepenne nocrossaHoM [lmanka Ha ocHOBe nccnenoBanus pororddekra.

NccnenoBanre 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOJIUOJ] OT HAIPSKEHHUS.

Tema 2. Dusuxa amoma.

OneITel MO HCCIENOBAaHUIO CTpoeHUsi aroMa. [lmaHerapHas mMonelb aroMa
Pezepdopna.

[Toctynarsl bopa. U3nyyenue u nornomnieHue (POTOHOB MPHU NEPEXOJe aTomMa
C OHOTO YPOBHSI DHEPIUU HA APYTOil.



Bunsl ciektpoB. CriekTp ypOBHEW dHEPTUH aTOMa BOJAOPOAA.

CnoHTaHHOE U BBIHYXIEHHOE U3y4YeHue cBera. Jlazep.

TexHU4YecKrne yCTPOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: CIIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pesepdopaa.

HaGmonenne nuHedyaThiX CIIEKTPOB.

YCTpOCTBO U AEUCTBHE CUETUNKA HOHU3UPYIOIINX YACTHII.

OnpeneneHue JIMHBI BOJIHBI Ja3€PHOTO U3TyUYECHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomaol, npaKmuKym.

HaGmronenue nuHeyaToro cnekrpa.

UccnenoBanue crnekTpa pa3peke€HHOTO0 aTOMAapHOTO BOAOPOJa U U3MEpPEHUE
nocTtostHHOM PunGepra.

Tema 3. Quzuka amomnozo A0pa u I1eMeHmMaApHbIX YACHIUY,.

Hyxnonnas Monens sapa I'eitzenOepra—MBanenko. 3apsn siapa. MaccoBoe
yucno sijapa. M3o0Tonsl.

PanmnoaktTuBHOCTB. Anbda-pacnan. DIEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnaj. ['amMa-u3nydeHue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaauoakTUBHBIE H30TONBI B MPHPOJE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YeHHs. BiusHME pagnoaKTUBHOCTH Ha KUBbBIE
opranu3Mebl. EcrectBennsiii Gpon nznyuenus. Jlozumerpus.

DHeprusi CBS3M HYKIIOHOB B szipe. SlnepHbie cuibl. Jledekt Macchl siapa.

Snepubie peakuuu. [enenue u cuntes saep. SAnepusie peaktopsl. [Ipodiembl
YIOPABISIEMOTO0 TEPMOSIAEPHOTO CHUHTE3a. OKOJOTMYECKHE AaCHEKThl Pa3BUTHUS
SIAEPHOU YHEPrETUKH.

Mertozsl perucTpauuu U UCCIEA0BAaHUS JIEMEHTAPHBIX YaCTHL.

OyHAaMEHTaJIbHbIE B3aUMOJIECUCTBUSA. bapuoHBI, ME30HBI UM JIENTOHBI.
IIpencraBnenne o CranaapTHOi Mojenu. KBapk-rirooHHast MOJEb aJpOHOB.

®usuka 3a npeaenamu CTaHIapTHOM Mojenu. TEMHas MaTtepus M TEMHas
JHEprus.

EnuncTBO hr3mveckoit KapTHHBI MUPA.

TexHrnueckne yCTpOMCTBA U TEXHOJIOTHYECKHE MPOLIECCHI: TO3UMETP, KaMepa
Bunbcona, siaepHBIl  peakTop, TEPMOSIECPHBIN peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nabopamopusie padomel, npaKmuKym.

HccnenoBanne TpekoB 9acTHIL (110 TOTOBBIM (oTOrpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOJIB30BAaHUEM JI03UMETPA.

N3yuenue nornoiieHus: 6eTa-4acTUI] aTFOMUHUEM.

Pa3nen 8. DyieMeHTHI aCTPOHOMUM U ACTPOPUBUKI.



Drtansl pa3BUTHS aCTpOHOMUU. [IpuKiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. [IpUMEHUMOCTh 3aKOHOB (U3UKU [JIs1 OOBSICHEHUS MPUPOIBI
KOCMHYECKUX 0OBEKTOB.

Metonbpl aCTpOHOMHUYECKHX ucchenoBaHud. (COBPEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PaJANOTENIECKOIbI, BHEATMOC(hEpHAsT aCTPOHOMHUS.

Bun 3B&3aHoro Heba. Co3Be3nus, SpKUE 3BE37bl, IJIAHETHI, UX BUIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHasi akTUBHOCTb. McTouHuk sHeprum CoJiHIIA U 3BE3I.

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKU. J[narpaMma «CreKTpaIbHbIA Klacc —
CBETUMOCTB». 3BE€3/lbl TJIABHOW MOCJIEI0BATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOW IMOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOeHHE
3B¢31. COBpEMEHHBIEC MPECTABICHUS O MPOUCXOXKIACHUN U 3BoJoUM CoHIA U
3BE€3/. JTanbl )KU3HU 3BE3/1.

Muieunbiii I[TyTe — Hama ['amaxtuka. [lonmoxenune u nemxkeHue ConHLA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xab60ma. Pazberanne rajakTuk.
Teopust bosbiioro B3peiBa. PEIMKTOBOE U3ITyYEHHUE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepemiennsie mpo6iemMbl aCTPOHOMUM.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€34HOr0 He0a HEBOOPYKCHHBIM TJ1a30M C HCHOJIb30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl ONPENIeNICHUs MONOXKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro MOJYyIIApHUS U SIPKUE
3BE3/bI.

HaGmonmennst B Teneckon JlyHBI, IUIaHEeT, TyMaHHOCTEH W 3BE3IHBIX
CKOIJICHUH.

Du3rYeCKU MPAKTHKYM.

Cnioco0bl n3MepeHnst GU3NYECKUX BEITUYMH C UCIOJIb30BAaHUEM aHAIOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB W KOMITBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOIIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEpPEHUN (HU3NYECKUX BEITUYNH.
OueHka rpaHul] HOTPENTHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, MCCICAOBAHUM  3aBUCUMOCTEMN
¢u3nuecknx BENWYMH, TPOBEPKA NPEITIOKEHHBIX THNOTe3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  paszaenax «YUYEHUYECKHU  DKCIIEPUMEHT,
nabopaTopHbIE padOTHI, TPAKTHKYM).

O0o0maomee MOBTOPEHUE.



O6o00uieHne U cucTeMaTh3anusl CoJep KaHus pa3fesoB Kypca «MexaHukay,
«MonexynspHas Qu3uKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHB, «OCHOBBI CIIELUAIBHOM TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBasA
puznkay, « 371€MEHThl ACTPOHOMUU U aCTPOPUIUKI.

Ponpr ¢u3ukm u acTpoHOMHUHM B DKOHOMUYECKOM, TEXHOJOTHMYECKOH,
COLIMAJILHOM M 3TUYECKOHN cepax NesTeIbHOCTH YelIO0BEKa, pojib U MECTO (PU3UKU
Y aCTPOHOMMM B COBPEMEHHOW HAyYHOW KapTHHE MUpa, 3HAUCHUE OIKUCATEIbHOU,
CUCTEMATU3UPYIOIIEH,  OOBSICHUTENIBHOW W  NPOrHOCTUYECKOM  (yHKUUU
¢uznueckoit Teopuu, poiib PU3NYECKONU TEOpUHU B (POPMUPOBAHUM MIPEACTABICHUN
0 ¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KApTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca (¢usuku yrayonaeHHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS. C YUYETOM COJEPIKATEIbHBIX MEKIIPEAMETHBIX CBSI3EH C KypcaMu
MaTeMaTUKU, OMOJIOTUH, XUMHUH, Teorpa(uu U TEXHOJIOTUH.

Mesicnpeomemmusle nonamus, c6A3aHHbIE C U3YUCHUEM MEMOO006 HAYUHO20
no3HanuA: SABIICHHWE, HAYYHBIA (akT, TUmores3a, (Qu3nyeckas BEIMYMHA, 3aKOH,
Teopus, HaOMIOACHUE, DKCIEPUMEHT, MOJIETUPOBAHUE, MOJENb, H3MEPEHHE,
HOrPELIHOCTH U3MEPEHUH, U3MEPUTEIIbHBIE TPUOOPHI, IH(poBast 1abopaTopus.

Mamemamuxka: penieHUE CHCTEMBl YpPaBHEHHHA. TpPHUIOHOMETpUYECKHE
(YHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJECTBO. BEKTOpPBI M MX IPOEKIMH HAa OCHU KOOPAMHAT, CIIOKEHHE BEKTOPOB.
[IpousBoanble 3neMeHTapHBIX (QyHKUMHA. [lpu3Hakum MomoOust TPEeyrojIbHHUKOB,
ompeiesIeHUE IUIOMIaAN TUIOCKUX GUTYp U 00BEMa Tell.

Buonozua: >nextpuueckue SBICHUS B JKUBOM mpupone, KojedareabHbIE
IBWKEHUS B JKMBOW MPHUPOJE, DSKOJOTHYECKHE PHUCKH IIPU IPOU3BOJCTBE
ANIEKTPOAHEPTUH,  AIEKTPOMAarHUTHOE  3arpsA3HEHUE  OKpYXKalolled  Cpelbl,
yJIBTPa3ByKOBasi JIMarHOCTHMKa B MEIMIHMHE, ONTHYECKHE SBJICHHUS B HKUBOM
IIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KpPUCTAITMYECKAs] CTPYKTYpa TBEPbIX
TEeJI, MEXaHU3Mbl O0pa30BaHUS KPUCTAIIMYECKOHM PpEHICTKH, CIEKTPabHBIN
aHaJus3.

T'eozpaghus: marHuTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX PYZ,
doTochEMKaA 3eMHOI MOBEPXHOCTH, cericMorpad.

Texnonozusa:. TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, JJEKTPOMAarHUTOB,
ANEeKTpoABUraTeNb SIkoOH, reHepaTop MEPEMEHHOI0 TOKAa, WHAYKLIHMOHHAs Ie4b,
JIMHUM 3JIEKTpoNepead, 3MEKTPOJABUraTelb, pajgap, paIiuONPUEMHUK, TEJIEBU30D,
anteHHa, tenedon, CBU-neup, ynbTpa3ByKoBas AMArHOCTHKA B TEXHHKE,



MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas Oarapesi, CIIyTHUKOBbIE
IIPUEMHHUKHU, SJI€PHAsI SJHEPTeTUKA U DKOJIOTUYECKHUE aCIIEKThI €€ Pa3BUTHS.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHLBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE Ppe3yJabTaTbhl OCBOEHUS YyueOHOro mpeamera «Dusnka»
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIINXCS PYKOBOACTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEW TMO3UIIMEH JIMYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAIM{, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIECTBa, pacHIupeHue >XKU3HEHHOTO
ONbITa M OMbITA JIESITEILHOCTH B MPOILIECCE peaiu3allii OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIbHOU JESATEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KAAHCKOT0 BOCIIMTAHMSA:

e CcPOpPMHUPOBAHHOCTh TPaXJAAHCKOW  TMO3UIMM  OOydYaromerocss  Kak
AKTUBHOTO U OTBETCTBEHHOTO UJI€HA POCCUICKOTO OOIIECTBa;

e TMPUHITHE TPATUIHUOHHBIX OOIICYEIIOBEUECKUX T'YMAHUCTHUYECKUX H
JIEMOKPaTUYECKUX LIEHHOCTEH;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESTEIILHOCTh B MHTEPECAX I'PAXKIAHCKOIO
oOmecTBa, y4yacTBOBaTb B CaMOYINpaBI€HUH B 00pa3oBaTebHON
Opra”u3anuy;

e YMEHHE B3aUMOJECHUCTBOBATH C  COLUAIBHBIMM  WHCTUTYyTaMH B
COOTBETCTBHH C UX QYHKIUIMHU U HA3HAYCHHUEM;

e TOTOBHOCTbH K TYyMAHUTAapPHOUN U BOJIOHTEPCKOM AESATEIBHOCTH.

NAaTPHOTHYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUHCKOU IPaKIaHCKOH WJICHTUYHOCTH,
NIaTPUOTU3MA;

e IIEHHOCTHOE OTHOIIECHUE K TOCYAAapPCTBEHHBIM CHMBOJAM, JOCTHMKECHUSIM
POCCUNCKHMX YUCHBIX B 00J1aCTH (PU3UKHU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e c(hopMuUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIYECKOTO TTOBEICHUS;

e CIIOCOOHOCTH OIICHHBATH CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YyuCie B AESATEIbHOCTH YUCHOT0;

e OCO3HAHME JIMYHOT'O BKJIAJa B TOCTPOCHUE YCTOMUMUBOTO OYyIIETO.

3CTETUYECKOI0 BOCIIMTAHMSA:

e OCTETUYECKOE OTHOLICHWE K MHPY, BKIKOYAsA ICTETHKY HAYYHOTO
TBOPYECTBA, IPUCYIIETO (PU3UUECKOM HayKe.

TPYAOBOI'0 BOCIIUTAHUSA:



HMHTEPEC K pa3audHbIM chepaM MpodecCHOHATHLHOMN JCSITCIIBHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (U3UKOW © TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP Oyaylel mpodeccun U pean30BhIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIAHBI;

FOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHUI0O M caM0OOpa3OBaHUIO B
00yacTi GU3HKHU Ha TMPOTSKEHUHU BCEH KU3HU.

IKOJIOIrH4€CKOIro BOCIIMTAaHUA

c(hOpPMHUPOBAHHOCTH KOJIOTMUECKOU KYJIBTYpPbl, OCO3HAHUE TTI00ATLHOTO
XapakTepa IKOJOTHYECKUX MpobiieM;

IUIAHUPOBAHUE Y OCYIIECTBIICHUE JIEUCTBUU B OKPYKAIOILIEH CpPENEe HA
OCHOBE 3HaHMS LEJIe YCTOMUYMBOIO Pa3BUTHS YE€JIIOBEUYECTBRA;
pacIIMpeHue OMbITa JESITEILHOCTH YKOJIOTMYECKOM HAMPABIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM MO (PU3HUKE.

HEHHOCTH HAYYHOI'O ITIO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH,

OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEIbHOCTH, FOTOBHOCTH B MPOIIECCE
u3yueHus (U3UKU OCYIIECTBIATh MPOCKTHYI0 M HCCIEI0BATEIbCKYIO
JNEATENbHOCTh UHAUBUIYAJIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
Ba3oBble Jornueckue a1ecTBUA:

CaMOCTOSITETFHO ~ ()OPMYJIUPOBAaTh M aKTyaJU3upoOBaTh IMpodIemy,
paccMarpuBaTh €€ BCECTOPOHHE;

OTIPE/ICTISATh eI JIeATEITHHOCTH, 3a7aBaTh MMapaMeTpbl U KPUTCPUU UX
JTOCTHKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUYUS B PacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSIX;

pa3pabaThIBaTh TUTAH PEIICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS
MaTePHAIbHBIX U HEMaTePUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICSITENILHOCTh, OIICHUBATH COOTBETCTBHUE
PE3YNIBTATOB IEJISIM, OIICHUBATH PUCKH TIOCIICICTBUIN ACSATEIBHOCTH;
KOOPJIWHUPOBATh M BBINONHITH pPabOTy B  YCJIOBHSIX PEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.

ba3oBbie HcCJIaea0BaTCIbCKHUE HeﬁCTBHH:

BJIQ/ICTh HAYYHOW TEPMHHOJOTUEH, KIIFOUEBHIMU MOHATUSIMH M METOJIAMU
bu3nYeCcKoN HayKH;



BJaJE€Th  HAaBBbIKAMM  Y4EOHO-UCCJIENOBATEIbCKOM U MPOEKTHOM
NEATeNIbHOCTH B 00JIaCTHM (PU3HKU, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOAOB pelIeHus 3adad (PU3NYecKOro
COJIep>KaHusl, MPUMEHEHHUIO PA3IMYHBIX METOJ0B MTO3HAHMUS;

BJIaJ€Th BHUJAAMH JI€ATEIBHOCTH [0 TOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpETaIuy, MPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX
CUTYyallUsIX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JACTU
buzuky;

BBISIBJIATh MPUUYUHHO-CJICIACTBEHHBIC CBSI3M W aKTyaJIU3UpOBATh 3ajady,
BBIJIBUTATh THUNOTE3Y €€ pEIIeHUs, HaxOIUTh AapTryMEHTHl IS
JTIOKa3aTeIbCTBA CBOMX YTBEPKIACHUH, 3a7aBaTh MapamMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH TOJYYEHHbIE B XOJI€ pEUICHUS 3a/Jaud Pe3yJbTaThl,
KPUTHUYECKHU OIEHUBATh MX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7aud B 0Opa3oBaTEIbHOU
NEATeIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUHU (DU3UKHU;

JIaBaTh OIEHKY HOBBIM CUTYAIIUsIM, OIIEHUBATh TPUOOPETCHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HaHUA 1O (U3NKE B TNPAKTHYECKYIO 00JACTh
KU3ZHEEATETHbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTe;
BBIIBUTATh HOBBIE UJI€U, TIPeAJiaraTh OPUTMHAIBHBIC MOAXOAbl U PEIICHUS;
CTaBUTH POOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTEePHATUBHBIE PEIICHUS.

Pab6ora ¢ undopmanueii:

BJIa/IETh HABBIKAMHU TMOJy4YeHUs HHPOpMaIuu (U3HUUYECKOTO COJEpKAHUS
U3 UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBISATH IOHUCK,
aHaIM3, CHCTEMATH3aIlMI0 U HMHTEPIpeTalnio HHPOPMAIMHA Pa3IUIHBIX
BUJIOB U (POPM TIpE/ICTaBICHNUS,

OIICHUBATh JIOCTOBEPHOCTH MH(OpPMAITNH;

UCIIONIb30BaTh CPEACTBA HH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJOTMM B  PEIIEHUH  KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHW3allMOHHBIX 3a7a4 C COOJIOJIEHHEM TpeOOBAaHUN HSPrOHOMUKH,
TEXHUKNW O€30MaCHOCTH, TUTHEHBI, PECypcoCOEpeKeHHUs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHON O€30MaCHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPKaHMUS B PA3THYHBIX (popmaTax ¢
yu4€TOM Ha3HaueHUs: WHPOPMAIMK H TEJICBOW ayAUTOPUHU, BBIOMpas
ONTUMAJIBHYIO0 (POPMY MPEJCTABICHUS U BU3YATH3AIINN.

KOMMyHI/lKaTI/IBHLIe YHHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHﬂi



OCYLIECTBJISITh OOIEHHE Ha Yypokax (U3MKHM M BO BHEYPOUHOH
NeSTENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CHUTyalMd M CMSTr4ath
KOH(DJIUKTBIL;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh WM HUCIHOJb30BaTh  MPEUMYIECTBA  KOMAaHIHOM u
UHAUBUAYaTbHON pabOThI;

BbIOMpATh TEMATUKy U METOJIbI COBMECTHBIX JCHCTBUN C y4e€TOM OOIIMX
UHTEPECOB U BOBMOXHOCTEH KaK/10ro WieHa KOJIJIEKTHBA;

OpUHUMATh €I COBMECTHOM JE€ATEIbHOCTH, OPIraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBHS TO €€ JOCTUKEHHUIO: COCTaBJsATh IUJIaH
NEUCTBUH, pacpeiesiTh POJIM C YYCTOM MHEHUN YYaCTHUKOB, 00CYXAaTh
PE3yNbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJa M KaXKJOr0 y4aCTHHKA KOMaH[bl B
001Ut pe3yapTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATH HUAEH C TMO3WIUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TIPAKTUUECKON 3HAYMMOCTH;

OCYILECTBJISATh TO3UTUBHOE CTPATETUYECKOE IIOBEJIEHUE B Pa3IUYHBIX
CUTyallUsiX, MpOSIBIATH  TBOPYECTBO U BOOOpa)xKeHHE, OBITDH
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHMBepcaJbHbIe YueOHbIe JeiicTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIIECTBJISATh IO3HABATEIbHYIO JI€ITEIBHOCTh B
obrmacth (U3MKA W aCTPOHOMHH, BBISBISITE MPOOJIEMBI, CTaBUTh H
dbopMyITUpOBaTH COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH PEIICHUSI PACUCTHBIX M KaU€CTBEHHBIX
3a/iay, TUIaH BBITIOJIHEHUS MPAKTUYECKONW PabOThl ¢ y4E€TOM HUMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXHOCTEH 1 MPEATIOYTCHHI;

JaBaTh OLIEHKY HOBBIM CUTYAaI[UsIM;

pacmMpATh  paMKd  y4eOHOro TpeAMeTa Ha OCHOBE  JIUYHBIX
MPEANOYTEHNH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBAaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTbH 32 PELICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO ¥ TPOSBICHUIO APYIUIMU B OOJACTH
(Gu3HUKN, TOCTOSHHO TOBBIIIATH CBOM 0OOpPAa30BATENBHBIA W KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTpO.Hb, 3MOHI/IOHa.]1])HbII7[ HHTCJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B IEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEISAM;

BJIAJE€Th HABBIKAMHU TO3HABATEIbHOM pedieKCUH KaKk OCO3HAHUS
COBEPIIAEMBIX JIEHUCTBUM U MBICIUTEIBHBIX MIPOLECCOB, UX PE3YIbTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh TPUEMBI pedIEeKCUU [JIsi OIEHKW CHUTyallud, BhIOOpa
BEPHOTO PEIICHUS,

YMETh OLICHHUBATh PUCKM U CBOCBPEMEHHO NPUHUMATH PELICHUS IO HX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHThl JPYTUX MpPU aHaJIU3€ pPeE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0sl, MOHUMAasi CBOU HEIOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apPryMEHTBhl JPYTHX MPU aHaInu3€ pPeE3yJbTaTOB
JIEATEIIbHOCTH;

IPU3HABATH CBOC MPABO U MPABO JPYTUX HA OIIMOKHU.

B mporecce AOCTHXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPAMMBI TIO
busnke s ypOBHsS CpeAHEro oOmiero odopa3oBaHusl y 00ydaronImxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN HUHTEJUICKT, MIPEATOJIaratomii
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUs,  BKJIIOYAIOUIETO  CIIOCOOHOCTh  MOHHMMATh  CBOE

AMOIIMOHATILHOE COCTOSIHUE, BUIETh HANPABIEHUS Pa3BUTUA COOCTBEHHOM
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

caMOpEeTryJIUPOBaHMs, BKIIOYAIOLIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOC IMOBEJCHUE, CIIOCOOHOCTh aqanTHPOBATHCS K
AMOIIMOHATFHBIM W3MEHEHUSIM U TPOSBIATH TMOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMJICHUE K IOCTH)KCHHIO IIeNH
U yCIleXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE NIEWCTBOBATH, UCXOS U3
CBOUX BO3MO>XXHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIMOCOOHOCTh TIOHMMATh AMOIMOHAIBHOE
COCTOSIHUE JPYTHX, VYYHUTHIBATh €ro TMPU OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIGHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIOCOOHOCTH  BBICTPAWBATh
OTHONICHUS C JPYTUMH JIIOJbMH, 3a00THTHCS, TMPOSBIATH HHTEPEC U
pasperaTh KOH(QIHKTHI.

INPEAMETHBIE PE3VYJIbTATDI



K konmy oOydenuss B 10 knacce mpenMmeTHbie pe3yiabTaThl HA YTIyOJICHHOM
YPOBHE JOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTh Yy O0YUAIOIINXCSI YMEHUM:

MOHUMATh poOJib (UBUKM B  DKOHOMHUYECKOM, TEXHOJOTUYECKOM,
AKOJIOTHYECKOM, COLUMAIbHOM W H3THUYECKOW cdepax AesTeIbHOCTU
YeJIoBeKa, POJb U MECTO (PU3UKU B COBPEMEHHON HAay4YHON KapTHHE MUpa,
3HAUEHUE OIUCATENbHON, CHUCTEMaTU3UPYIOLIEH, OOBSCHUTENBHON U
OPOTHOCTUYECKOW  (YHKIUHA  (PU3MYECKOW TEOpUU —  MEXaHUKH,
MOJICKYJISIPHOM (PU3BMKUA U TEPMOJUHAMHUKH, POJIb (PU3UUYECKON TEOPUU B
dbopMupoBaHUU NMPECTABICHUN 0 (PU3NUECKON KapTUHE MUPA;

pazniuyath YCIOBUS MNPUMEHUMOCTH MojJeled (PU3NYECKUX Tel |
OpoLeccoB (SBIEHUMN): HWHEpIHalbHAs CUCTEMA OTCUETa, a0COJIIOTHO
TBEpAOE TEJNO, MaTepuajbHas TOYKA, PABHOYCKOPEHHOE JBHKECHME,
CBOOO/JHOE majeHue, aldCcoNTHO yrpyras aedopmaius, abCOIIOTHO
yIpyroe u adCoNIOTHO HEYIIPYroe CTOJKHOBEHHMSI, MOJIETU Ta3a, KUIAKOCTH
U TBEPJOTO (KPUCTAJUIMYECKOTO) TeJa, UICAIbHBIA Ta3, TOYCUHBIH 3aps,
OJTHOPOJIHOE 3JIEKTPUUECKOE T0JIE;

pasnuuath yCJOBHS (TpaHUIlbl, 00JIACTH) TPUMEHHMOCTH (PU3MUECKUX
3aKOHOB, IMOHUMAaTh BCEOOIIMI XapakTtep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh HUCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSICHATH MEXaHUYECKHE TPOIECChl U SBIICHUSA,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOT0 ABWKEHHS, (HOPMYJIbl KHHEMAaTUKH PaBHOYCKOPEHHOTO
JIBUKEHUS, TIpeoOpazoBanusi [anumess Uisi CKOPOCTH M TEpEeMEICHUs,
3akoHbl HpIOTOHA, TpPUHLMO OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUSI MUMITYJIbCAa U MEXaHHYECKOMN
SHEPTUHU, CBSI3b PabOTHl CHJIBI C W3MEHEHHUEM MEXAaHWYECKON HSHEPTHH,
YyCIOBHSl paBHOBECHUS TBEPIAOTrO Teia), IMpPU OSTOM HCIOJIb30BAThH
MaTeMaTH4eCKOe BbIpa)KEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
NPUMEHUMOCTH (PU3NUECKUX 3aKOHOB: Mpeodpa3oBanwmii [ ammes, BTOporo
U TpeTbero 3akoHOB HbBIOTOHA, 3aKOHOB COXpPAaHEHHUS HMIYyJbCa H
MEXaHUYECKOW HEPruu, 3aKOHA BCEMUPHOTO TATOTEHUS,

AHAM3UPOBATh M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHbIe mojoxkeHuss MKT wu 3akoHbl MoJeKyJIsApHOW (U3UKU U
TEPMOJAMHAMUKHU (CBS3b JABJEHUS WJEAJbHOIO Ta3a CO CpelHel
KMHETUYECKOM DSHEPruedl TEIUIOBOTO JBHKEHHS W KOHUCHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEIIECTBA CO CPEAHEW KUHETUYECKOU
SHEPruel TEIIOBOro ABUYKEHHUS €r0 YacTHll, CBSI3b JIaBICHUS UCATbHOTO
raza C KOHILEHTpalueld MOJIEKYJ M €ro TeMIeparypoi, ypaBHECHHUE
MenpaeneeBa—KitaneiipoHa, nepBblid 3aKOH TEPMOJUHAMUKH, 3aKOH



COXpaHEHHMs HPHEPIHHM B TEIUIOBBIX MpPOIECCax), MpU ITOM HCIOJIb30BATH
MaTeMaTH4eCcKoe BbIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—Kianeipona;

aQHAJU3UPOBATh U OOBACHATH DJEKTPUYECKUE SIBICHUS, HCIOIB3YS
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI AJIEKTPOJUHAMUKHU (3aKOH COXpaHEHUs
ANEKTPUUYECKOTO 3apsja, 3aKOH Kynona, MOTEHIIUATbHOCTD
AJEKTPOCTATUYECKOTO TIOJIL, TMPUHIMI CYNEPIO3UIIMUA DIESKTPUUESCKUX
MoJIEH, TIPU ATOM yKa3biBas YCIOBUS NMpUMEHUMOCTH 3akoHa Kyrnona, a
TaK)K€ MPAKTUYECKH BaXKHbIE COOTHOIIEHUs: 3akoHbI Oma JyIsi ydacTka
LHeNU U JUId 3aMKHYTOM DJIEKTPUYECKOW Ienu, 3akoH JIxoyns—Jlenua,
npaswia Kupxroda, 3akonsl apajes A 2IEKTPOIn3a);

OMUCHIBaTh (PU3UUECKUE TMPOIECCHl U SIBJICHUS, HUCIONb3Ys BEIMUYUHBI:
nepeMelleHne, CKOpoCTb, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI Tell, CuJia,
MOMEHT CWJIbI, JaBJ€HWEe, IOTEHIMAIbHAS JHEPrusi, KUHETHYEeCKas
JHEPrusi, MEeXaHW4yecKasi SHEprusi, padoTa CHUJIbI, IIEHTPOCTPEMHUTEIIHHOE
YCKOpPEHHUE, CUJia TSHKECTH, CUJia YIPYroCTH, CHJIa TPEHUs, MOIIHOCTD,
SHEPrus B3aUMOJIEHCTBHUS Tela ¢ 3eMiiei BOIM3M €€ TOBEPXHOCTH,
SHEprus ynpyroil gedopManud TOPYKUHBI, KOJWYECTBO TEIUIOTHI,
abcomioTHas TeMIiepaTypa Teia, padoTa B TEPMOJWHAMUKE, BHYTPEHHSS
SHEPrus WACAIBHOTO OJHOATOMHOIO Tasza, paboTa HIEaTbHOTO rasa,
OTHOCHUTENIbHAsI BIAXHOCTh Bo3ayxa, KIIJ[ wuumeanbHOro TemioBoro
JNBUTATENIS; DJIEKTPUUECKOE MOJI€, HANPSHKEHHOCTh JEKTPUUECKOTO MOJIs,
HAIPSOKEHHOCTh MOJII TOYEYHOTO 3apsiia WU 3apsDKEHHOTO Iapa B
BaKyyM€ U B JUAJNIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATUYECKOTO IO,
pa3HOCTh  NOTEHUMANOB, AJEKTPOABIKYIIas CWiIa, CUila  TOKa,
HaIpsSOKEHWE, MOIIHOCTh TOKa, OJJEKTpUYECKass €MKOCTh IIJIOCKOIO
KOHJIEHCATOpa, CONPOTUBIECHHUE yYacTKa LENH C TOCIEI0BAaTEIIbHbIM H
napajuieIbHbIM COCIMHEHUEM PE3UCTOPOB, IHEPTHUSI AJIEKTPUUECKOTO MO
KOHJIEHCATOPAa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKaHUS  (UBUYECKUX  SIBJICHHIA:
MEXaHUYECKOE JIBUKEHUE, TEIUIOBOE JBWIKEHHE YacTHI] BELIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBHOKeHHE, nu(dy3us, ucrnapeHue,
KUIEHUE U KOHJEHCAIIMs, MJIABJICHHE U KPUCTAIU3allMs, HAlIPaBJIEHHOCTh
TEIJIONEPeaun, INEKTPU3aIUs Te, SKBUIMOTEHIUATBHOCTh MMOBEPXHOCTU
3apsKEHHOTO TPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHIE 3aBUCUMOCTH OJTHON (DM3UYECKON BETUYMHBI OT
OpYyrol €  HCHOJIb30BAaHWEM  NPSMBIX  M3MEPEHUH, IIpU  OTOM
KOHCTPYUPOBaTh YCTAHOBKY, (DUKCHUPOBATh pE3yJbTaThl MOJTYy4YECHHOU
3aBUCUMOCTH (DU3UUYECKUX BEJIUYMH B BUJAE TrpaUKOB C y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, JeaTh BBIBOJIBI MO pe3yJbTaTaM
WCCJICIOBAHMSI,;

MPOBOJUTh KOCBCHHBIC H3MEpPEHHUS (DU3WYCCKUX BEIUYUH, TPH 3TOM
BHIOMpATh ONTHMAJBHBI METOJ W3MEPEHHS, OIEHUBATh aOCOJIOTHBIC U
OTHOCHUTEJIBHBIC IMOTPEITHOCTH MPSMBIX U KOCBEHHBIX H3MEPCHUN;
IIPOBOJUTE OTBITHI TIO MPOBEPKE MPEAJIOKEHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY, aHAIM3UPOBAThH
MIOJIYYCHHBIE PE3YNbTaThl W JENaTh BBIBOJ O CTaTyce NPEII0KEHHON
TUTIOTE3HI;

coOMroIaTh MpaBuiia OE30MacHOTO Tpy/Aa MPH MPOBEACHUH HWCCIIECTOBAHHHA
B paMKax y4eOHOrOo OKCIICpUMEHTa, TWPAaKTHKymMa M  Y4eOHO-
UCCIICIOBATEILCKOH W TPOCKTHOW JESITCIIBHOCTH C HCIOJIb30BaHUEM
MU3MEPHUTEIBHBIX YCTPOHUCTB M TAO0OPATOPHOTO 000PYI0OBAHUS;

pemiath pacyeTHBIC 3aJa4yd C SBHO 3a/JIJaHHOW W HESBHO 3aJaHHOU
¢u3HUecKoll MOJIEeNbI0: HAa OCHOBAHWM aHajIW3a YCJIOBUS OOOCHOBHIBATH
BBIOOpD (U3MUECKOW MOJCNIM, OTBEYAIONICH TpeOOBaHUSAM  3aJaud,
NPUMEHATH  (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJIAThI
(GU3HUECKHX TEOPUH TIPH HCIIOJIB30BAHUM MATEMaTHYCCKUX METOJIOB
peleHus 3a/1a4, TPOBOIUTH PAaCUSThl HA OCHOBAaHUH UMEIOIINXCS TAaHHBIX,
aHAJIM3UPOBATh PE3YIbTaThl W KOPPEKTUPOBATH METOMABI PEIICHUS C
y4ETOM IOJTYIEHHBIX Pe3yIbTaTOB;

pemats KadeCTBEHHBIE 3ajaud, TpeOyromue TpUMEHEHUS 3HAHUN u3
pa3HBIX pa3fenoB Kypca GU3MKH, a TaK)Ke MHTETPAIlUN 3HAHUHA U3 APYTUX
NPEeIMETOB E€CTCCTBCHHO-HAYYHOIO IIMKJA: BBICTPAMBATH JIOTHYECKYIO
IIETIOYKY PACCYKICHHI C ONIOPO Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKHE SBJICHUS,

UCTIOJIb30BaTh TEOPETUYCCKUE 3HAHUS M OOBSICHCHHS OCHOBHBIX
NPUHITUTIOB Pa0OThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHHUECKUX YCTPOUCTB
U TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKIAJa POCCUUCKUX M 3apyOEKHBIX YUCHBIX-
(GU3MKOB B pa3BUTHUE HAYKU, B OOBSCHEHHE TMPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAM3UPOBATH U OIEHWBATH TIOCIECTBUS OBITOBOW M MPOU3BOJACTBEHHOM
JESTETHPHOCTH YEJIOBEKa, CBA3AHHOW C (U3MUECKHUMH TIPOIECCaMH, C
MO3UIUHN PKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUI O PAIIMOHATHEHOM
IPUPOJIOIIOIH30BAHNHN, & TAKKE Pa3yMHOM HCIOJIB30BAHUH JTOCTHKCHUN
HAYKd W TEXHOJOTUW JUIsl JalbHEHIIEro pa3BUTHS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3iMyHble cocoObl padoThl ¢ MH(popManuend (puzndecKoro
COepKaHUsI C HCIOJIb30BAHUEM COBPEMEHHBIX HH()OPMALMOHHBIX
TEXHOJIOTUH, MPHU 3TOM HCIOJb30BaTh COBPEMEHHbIE WH(OPMAIMOHHbIE
TEXHOJOTUU ISl TIOMCKA, MepepadOTKM U MNPEIbsBICHUS Yy4yeOHOU u
HAYYHO-TIOMYJISIPHON MH(GOPMALIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALIMU
uHpOpMaILIMK, TOJYYEHHOW U3 pPa3IN4YHbIX HMCTOYHUKOB, KPUTHUYECKHU
aHAIM3UPOBATH  MOJIydaeMyl0  HMH(OpMalnMi0 W  OLEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHanM3a UICTOYHUKA UH(pOpMaIuy;

POSIBIIATH OpraHu3allOHHbIE u M03HABaTEJIbHBIC yMEHUs
CaMOCTOATENILHOTO ~ MPUOOpETEeHUsT HOBBIX 3HAHMM B mpoliecce
BBIMIOJTHEHUS POEKTHBIX U y4eOHO-HCCIIE0BATENIbCKUX PadoT;

paboTaTh B TpynIe C MCHOJHEHHWEM pa3JIMYHBIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBATH Pa0OTy TPYIIIbI, PAIMOHAIBHO PACIPENENsATh ACSTEIbHOCTD
B HECTaHJApTHBIX CHUTYallUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYTIIBI B PELICHUE pacCMaTpUBaeMoil MpoOIeMbl;

IPOSIBIIATh MOTHBALIMIO K Oyaymieil mpopeccuoHalbHON AESTEIBHOCTH 110
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPODUIISL.

K koumy oOyuenust B 11 knacce mpenmerHbie pe3ynbTaThl Ha yriayOJCHHOM
YPOBHE JIOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUI:

NOHMMATh POJb (U3UKA B DKOHOMHYECKOW, TEXHOJOTHYECKOMH,
COLIMAJILHOM M 3TUYECKON cepax NesTeIbHOCTH YeIOBEKa, POJIb U MECTO
bU3UKM B COBPEMECHHOW HAy4YHOM KapTHHE MHUpPa, POJb aCTPOHOMHUHU B
MPAKTUYECKON  JIEATEIBHOCTH YEJIOBEKAa W JAJbHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHHUE OMHCATEIIbHON, CHCTEMATU3UPYIOIIECH,
OOBSICHUTEILHON W TMPOTHOCTHYECKON (DYHKIMNA (PU3MYECKOH TEOpUU —
ANEKTPOANHAMUKH, CHEIHAIbHON TEOPUM OTHOCHTEIBHOCTH, KBAaHTOBOM
busuku, pons usmveckoil Teopun B (HOPMHUPOBAHUU TMPEICTABICHUN O
duznueckor KapTUHE MHpaA, MECTO (PU3UUECKON KapTHHBI MHpPa B OOIIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUIN O PUPOJE;
pa3nuYaTh YCJIOBHS TPUMEHHUMOCTA MOJENe (QU3NYECKUX Tel U
IPOLIECCOB  (ABJIEHUM): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOIHOE
MarHUTHOE TIOJIsl, TAPMOHUYECKUE KOJIeOaHUs, MATEMATUYECKUA MAasTHUK,
UCATbHBIN TIPY>KUHHBIH MAasSTHHK, TAPMOHWYECKHUE BOJIHBI, UCATBHBIN
Kosie0aTebHBIN KOHTYp, TOHKAS JIMH3a, MOJICNIe aToMa, aTOMHOTO Sipa U
KBAaHTOBOM MOJICIN CBETA;

paznuyath yCJIOBHUS (TpaHUIlbl, 00JIaCTH) MPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHAAMEHTaJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb HCIOJIb30BaHUS YACTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TMOJOKEHUS M 3aKOHBl JJIEKTPOJMHAMUKH U
CHeUalbHOM  TEOpPUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHHs
ANIEKTpUYECKOro 3apsaa, cwia Awmmnepa, cuna JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  MHAYKUMHM, npaswio Jlenna, cBasp  O/IC
CaMOMHAYKIIMM B DJJIEMEHTE DJIEKTPUYECKOW LENU CO CKOPOCThIO
U3MEHEHMs]  CWJIbl  TOKa,  MOCTYJaThl  CHEUAIbHOW  TEOPUHU
OTHOCHUTEJIbHOCTH DUHIIITEIHA);

aHAIM3UPOBATH U OOBACHITH KBAHTOBBIEC MPOLECCHI U SBJICHUS, UCIOIb3Ys
NOJIO)KEHHUs] ~ KBAaHTOBOW  ¢u3uku  (ypaBHeHHE  DWHIITEHHA IS
dororddexra, mepBbIi U BTOpoM mocTynarsl bopa, mpUHIMI
COOTHOILIEHUS HeolpeaeseHHocTell ['eiisenOepra, 3aKOHBI COXPAHEHMS
3apsAJI0BOTO M MAacCOBOI'O YMCENl M SHEPTUU B SACPHBIX pPEaKUUsAX, 3aKOH
PaIMOaKTUBHOTO pacmasa);

ONMKCHIBATh (PU3UYECKUE TMPOILIECCHl W SIBJICHUS, HWCIOJIb3YS BEJIMYUHBI:
HANPSHDKCHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIAN 3JIEKTPOCTATHYECKOTO
NoJIsl, Pa3HOCTh MOTEHLHUAJIOB, OJJEKTPOJABIKYIAS CHJIA, WHAYKIHUS
MarHUTHOTO TIOJI, MarHUTHBIA MOTOK, CWiIa AMIiepa, WHIYKTUBHOCTD,
ANEKTPOABMKYILAS CUJIa CAMOMHAYKLUHWHM, JHEPTrUsi MarHUTHOTO TOJIS
IPOBOJHHKA C TOKOM, PEIATUBUCTCKUNA WMITYJIbC, IIOJIHAsI JHEPTHUS,
SHEPrus TOKOS CBOOOJHOW YACTHIIBI, SHEPIHsT U UMIYJIbC (OTOHA,
MacCOBOE YHUCJIO U 3aps]l A11pa, SHEPTHUSI CBA3M Apa;

OOBSACHATb  OCOOCHHOCTH  MpOTeKaHUs  (U3MYECKUX  SIBJICHUIL:
ANIEKTPOMArHUTHAsI MHIYKIMS, CAMOUHYKIINS, PE30HAHC, UHTEPhEPEHITUS
BOJIH, Audpakuus, JTUCHEpPCHs, TOJHOE BHYTPEHHEE OTpaXKCHUE,
dotoanekTpuueckuii dpdexr (dhotodddexr), ampda- u OeTa-pacmaabl
anep, raMMa-u3lydeHue sjuep, (U3MUecKHe MPUHIUIBI CIEKTPAIbHOTO
aHanu3a 1 paboThl J1a3epa;

ONpENENITh HAIpPaBICHUE HWHIAYKIHWHA MAarHUTHOIO IOJIS IPOBOJHHMKA C
TOKOM, CUJIbl AMmriepa u cuiibl Jlopenna;

CTPOUTH N300pakeHHe, CO3/JaBAEMOE TUIOCKUM 3€pKajioM, TOHKON JIMH30M,
U PACCUUTHIBATH €TI0 XapaKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJNAralINe aCTPOHOMUYECKUE IOHATUSA, TEOPUH U
3aKOHBl I aHajdu3a W OOBSACHEHUS (QU3NUYECKUX MPOIIECCOB,
OPOUCXOJAIIMX B 3BE37aX, B 3BE3/IHBIX CHCTEMAaX, B MEXIAJIAKTHYECKOU
cpene; ABMKSHHSI HEOSCHBIX Tell, YBOJIFOIIUM 3BE3/] U BeeneHHoi;
OPOBOAUTh HCCIEJOBAaHUE 3aBUCHUMOCTEH (PU3MYECKHX BEIMYHMH C
UCIIOJIb30BAaHUEM TNPSIMBIX HW3MEPEHHH, IpPU 3TOM KOHCTPYHPOBATh
YCTAaHOBKY, (PUKCHPOBATh PE3YJIbTATHI MOJTYYEHHOU 3aBHCHUMOCTHU



(¢u3nuecKux BEIMYMH B BHUAE TIpadUKOB € YYETOM aOCOIIOTHBIX
MOTPEIIHOCTE  M3MEPEeHHH, JelaThb  BBIBOJABI 1O  pe3yjibTaTaM
WCCIICIOBaHMS;

MPOBOJUTH KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIUYHMH, MPH 3TOM
BBIOMpATh ONTHUMAJBHBIA METOJ W3MEPEHHs, OICHUBATH aOCONIOTHBIC U
OTHOCHTEbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX H3MEPEHHIA;
IPOBOJIUTH OTIBITHI MO MPOBEPKE MPEIOKEHHON THIIOTE3bI: MIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBFHYIO YCTAaHOBKY, aHAJIM3UPOBATH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce MpeaoKEeHHOU
THITOTE3BI;

OTHCHIBATh METO/IbI MOJIYYCHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHUH;
coOMroIaTh MpaBuiia OE30MacHOTO Tpy/Aa MPH MPOBEACHUH HCCIIECTOBAHHHA
B pamMKax yd4eOHOro OKCIEpPHMEHTa, TMpakTUKymMa ©  y4eOHO-
UCCIIEJIOBATEIILCKOM H TPOCKTHON JACSITENPHOCTH C HCIOJIB30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BAHNUS;

pemath pacyeTHhIE 3aladydl C SBHO 3aJaHHOW W HESBHO 3a/JIaHHOM
¢u3ndyeckold MOJENBI0: Ha OCHOBAaHWM aHajW3a YCJIOBHS BBIOMPATH
¢u3ndecKkue MOJENH, OTBEYAIOIIHE TPEOOBAHMSIM 3aJadyd, MPUMCHSTH
(opMysbl, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJaThl (PU3UUYECKUX TEOpUM
OpY  HCIOJIB30BAHUM MaTEeMAaTUYECKUX METOJOB pELIEHUs 3ajaad,
IPOBOJIUTH PAcYEThl HA OCHOBAHMM MMEIOIIUXCS JaHHBIX, aHAIU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOMABI PEIICHUS C YUYETOM IOIYYEHHBIX
pe3yJbTaTOB;

pelaTte KadeCTBEHHbIE 3aJaud, TpeOyIolue NPUMEHEHHUs 3HaHUM U3
pa3HBIX pa3zenoB Kypca (GU3MKH, a TaK)Ke MHTErpalluy 3HAaHUM U3 Apyrux
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O0 IMKJA: BBICTPAMBATH JIOTHUECKYIO
LIEMOYKY pacCy>KICHUM ¢ OOPON Ha M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (U3NYECKHE SBJICHNUS,

UCMOJIb30BaTh TEOPETUUYECKHE 3HAHUS s OOBSCHEHHS OCHOBHBIX
OPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTHYECKHUX MPOLECCOB;

OPUBOAMTH TPUMEPHI BKIaJa POCCHUMCKUX U 3apyOexHBIX YUCHBIX-
($U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHII;

aHaAJIM3UPOBATh U OLICHUBAThH MOCIEICTBUS OBITOBOI M MPOU3BOICTBEHHON
JESITEeIbHOCTH YeNIOBeKa, CBA3aHHOM ¢ (PU3MYECKHMMM IPOLIECCaMU, C
MO3UIMNA SKOJIOTHYECKON Oe30MacHOCTH, MPEACTABICHUH O PallMOHAIBHOM
MPUPOJIOTIONB30BAHIH, a TaKXKE Pa3yMHOM HCIIOJIBb30BAHUU JOCTHKCHHUN



HAYKA W TEXHOJIOTMW JJId JAJbHEUIIEr0 Pa3BUTHUS YEIOBEUYECKOTO
o01ecTBa;

MPUMEHATh pa3iiMyHble crocoObl padoThl ¢ MH(popManuen (puzndeckoro
COJIEp’)KaHMsI C  KCIOJIb30BAHUEM COBPEMEHHBIX HHGOPMAIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OpPMaIIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, MepepadOTKU U TMpPeabsBICHUS Y4eOHOU U
HAYyYHO-TIOMYJISIPHOW MH(pOpMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUN
uHopMaluK, TMOJYYCHHOM W3 PA3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJTU3UPOBAaTh  MOJy4aeMyl  HWH(OpMaIMi0o W OICHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIUXCS 3HAHUW, TaK U HA OCHOBE
aHaJu3a UCTOYHUKA uH(OpMaIny;

IPOSIBIISTH OpraHU3alMOHHBIE " MO3HaBaTEJILHBIE YMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOpPETeHHs] HOBBIX 3HAHMK B TpoIlecce
BBITIOJIHCHUS POEKTHBIX U y4eOHO-UCCIIEIOBATEIbCKUX padoT;

paboTaTh B TPYIIE C HCHOJHEHHEM Pa3IMYHBIX COLUAJIBHBIX PpOJICH,
IJIAHUPOBATH PAOOTY TPYIIIHI, PAIMOHATBHO PACTIPEACIATh ICSITEIHHOCTh
B HECTAHJAPTHBIX CUTYyallUsSX, aJICKBATHO OICHUBATh BKJAJ KaXJOrO W3
YYaCTHUKOB I'PYMIIBI B PEIICHUE paccMaTpUBaeMoi MPoOIeMBbl;

MPOSIBJIATh MOTUBAIMIO K Oyayiiei npohecCHOHAIBHOMN JEeATEIbHOCTH TI0
CIIEUATIBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOQuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Pasznea 1. HAYYHBIV METO/ ITO3HAHUS ITPAPOIBI
. bubnuorexa [JOK
11 Hay4Hnslii MeTO MO3HAHUSA TPUPOBI 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 6
Paznen 2. MEXAHUKA
bubmmoreka [JOK
21 Kuniemaritka 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
22 Hunamika 10 https://m.edsoo.ru/f16b68d7
. bu6mmoreka [JOK
23 (-TaTHiKa TBEPIOIO Tea > 1 https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
24 3aKOHBI COXPAHEHHUS B MEXaHUKE 10 1 httos://m.edsoo.ru/f16b68d7
Utoro no pazneny 35
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMUKA
. bubmuoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15 1 httos://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
3.2 Tepmoannamuka. TennoBble MalIuHbI 20 1 httos://m.edsoo.ru/fL6b68d7
3.3 ArperartHble cocTosiHUS BeniecTBa. PazoBble 14 1 bubnuorexa [IOK
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IIepeXo bl https://m.edsoo.ru/f16b68d7
Wroro mo paznmeny 49
Pazpnen 4. DJIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 DIEKIPHECKoe ose 24 https://m.edso0.ru/f16b68d7
. N bubnuotexa [JOK
4.2 [ToCTOSIHHBIN NIEKTPUYECKHM TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
4.3 ToKit B pasTIHbIX Cpefax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazmeny 54
Pa3znen 5. PUBMYECKUN TPAKTUKYM
. bu6mmoreka [JOK
>1 DUSHICCKHMIT MPAKTHKYM 16 16 https://m.eds00.ru/f16b68d7
Hroro no pazmeny 16
bu6mmoreka [JOK
Pesepaiioe pens 10 https://m.edsoo.ru/f16b68d7
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mn Konrtposbnsie | IIpakTnyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. 9JIEKTPOAUHAMMUKA
bubmmoreka [IOK
11 Marirrioe noze 14 https://m.edso0.ru/39859¢f1
bu6mmorekxa [IOK
12 IICKTPOMATHHTHAS HHYKIIHS 13 1 https://m.edso0.ru/39859¢f1
Hroro mo pazmeny 27
Paznen 2. KOJIEBAHUS 1 BOJIHBI
bu6mmoreka [JOK
21 Mexanricckie konebanns 10 https://m.edso0.ru/39859¢f1
bu6mmoreka [IOK
2.2 DNIeKTpOMAarHuTHBIE KOJIeOaHUs 15 httos://m.edsoo.ru/39859ef1
23 MexaHudecKkue U 3JIeKTPOMarHuTHbIE 10 1 bubnuorexka [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
bubmuoreka [JOK
24 Onritia 25 1 https://m.edso0.ru/39859¢f1
Utoro no pazneny 60
Pa3aen 3. OCHOBBI CIIEHIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH
bu6mmoreka [JOK
31 Octoser CTO ° 1 https://m.edso0.ru/39859ef1
Hroro no pazneny 5
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Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1 KopryckynsapHO-BOJIHOBON AyaaIn3M 15 bubmorera [JOK
) PIHYCKYJIAp oy https://m.edso0.ru/39859¢f1
bubmmorexa [IOK
4.2 (6))
H3HKa aToMa 5 https://m.edso0.ru/39859¢f1
43 ®du3MKa aTOMHOTO S/Ipa U 3JIEMEHTapPHBIX 5 bubnuorexa [JOK
' YaCTHIL https://m.edso00.ru/39859f1
Wroro mo paznmeny 25

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3NKU

bu6mmoreka [IOK
5.1 DneMeHTbl aCTPOHOMUU U acTpOohU3NKU 12 https://m.edso0.ru/39859¢f1
Hroro mo pazmeny 12
Paznen 6. DUSMUYECKUM ITIPAKTUKYM
. bu6mmoreka [JOK
0.1 DusHHeCKIi MpaKTHKYM 16 16 https://m.edso0.ru/39859¢f1
Hroro mo pazueny 16
Pazgen 7. OBOBLIAIOHIEE IIOBTOPEHUE
Cucremarusanusa 1 00001eHne
71 MIPEIMETHOTO COJEPKAHUS U OTbITa 15 bubnnorexa [JOK
' NESATETBHOCTH, PUOOPETEHHOTO MPH https://m.edso0.ru/39859¢f1
n3yueHuu kypca ¢pusuxu 10 — 11 xnaccos
Hroro no pazneny 15
bu6mmoreka [JOK
PesepBHOE BpeMs 10 https://m.edsoo.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 170 16
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara undposbie
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yuyeHusi | oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
1 ®duszrka — pyH1aMeHTalIbHas HayKa O 1 bubnnorexa [JOK
IPUPO/IC https://m.edsoo.ru/1beef346
9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6mmoreka [IOK
nccaenoBaHus GU3NUECKUX SBICHHI https://m.edsoo.ru/3a7fde29
OKCIIEpUMEHT U TEOPHUS B IIPOIECCE
3 nosHaII{)Hﬂ TIPUPOIBI pHa6mopeHHe u 1 Bubmmorexa LIOK
PHPOZBL. A https://m.edsoo.ru/34c49931
IKCIIEPUMEHT B (DU3HKE
Crioco06b1 u3MepeHust PU3nIECKuX bubnuorexa [JOK
4 1
BEJINYUH https://m.edsoo.ru/ca2def03
AGCOIOTHAs M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (PU3NUECKUX 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f18fda3
BEJTUYMH
MopenupoBanue B ¢pusuke. Ponb u
5 MecTo (PU3UKU B GOPMUPOBAHUHT 1 bubnunorexa [JOK
COBPEMEHHOI HAYyYHOU KapTHHBI MUDA, https://m.edsoo.ru/eabbdedl
B [IPAKTUYECKON ACITEIbHOCTH JIIO/IeH
Mexanuueckoe apuxenue. Cucrema
orcueta. OTHOCUTEIIHFHOCTD bu6mmoreka [JOK
7 1
MEXaHMYECKOro IBMkeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4l MEXaHUKHU
8 Paguyc-BekTop MarepualbHOM TOUKH, 1 bubnuorexa [IOK
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€T0 MPOCKIMHU HAa OCHU KOOPAHHAT.

Tpaekropus. [lepemenienue. CkopocCTb.

Hx npoekiuu Ha ocu KOOpAUHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpHOE IIpsAMOJIMHEHOE
nekenue. ['paduueckoe onvcanue

bu6mmoreka [IOK

9
PAaBHOMEPHOTO IIPSMOJIMHEMHOTO https://m.edso0.ru/89ba7190
JIBVKCHUSI

10 CrnoxeHue nepeMeIeHnii U CKOPOCTEH. bubnuorexa [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

11 MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE. bubnnorexa [JOK
[IpssmonrHeNHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 OPSAMOJIMHEMHOTO ABMIKEHUS C bubnmorexa LIOK

P https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoOe majienue. Y CKopeHue

13 CBOOOHOTO ITaJIEHU. 3aBUCUMOCTD bu6mmoreka [JOK
KOOpJIMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109c
BPEMEHH M UX rpaduKu

14 JIBmxeHue Tesa, OpOIISHHOTO MO/ bubmuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuonuneitHoe aBuxenue. Jpuxenue
110 OKPYKHOCTH. YTJIOBas U JIMHEWHAs

15 ckopocTs. Ilepuon 1 yactorta Eubmiorexa ITOK

P P ' https://m.edsoo.ru/33196fbe
LleHTpoCTpeMHUTENBHOE U IOJTHOE
YCKOPEHHE
bubmuoreka [JOK
16 KonTtponeHast pabota no Teme 1

https://m.edsoo.ru/1242f32¢
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"Kuuemaruka"

IIepBsiii 3akoH HproTOHA.
WNHepunanbHble CUCTEMBI OTCUETA.

bu6mmoreka [IOK

17
[Tpunnun otHOCcUTENBRHOCTH ["anunes. https://m.edsoo.ru/5a9e4a64
HeunepuinansHbie CHCTEMBI OTCUETA
18 Cuna. PaBHOEHCTBYIOIIAs CHITA. bubnuorexa [JOK
Bropoii 3akon Herotona. Macca https://m.edsoo.ru/141d3837
19 B3aumopericteue Ten. Tpetnil 3akoH bubnuorexa [JOK
HeroTona https://m.edsoo.ru/57dba505
[Tpuniun cynepno3unuu cui. Pemenue
20 3ap anLa 1} yIfMSHeHI/I: 3aKOHOB brbmmorexa [OK
s P https://m.edsoo.ru/bdf997fb
HeroTona
3aKOH BCEMHUPHOTO TATOTEHUSI.
21 5 oc S bu6mmoreka [JOK
KBHBM?HTH Th TPABUTALHORHOM 1 https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
99 Cuna TSKeCTH U YCKOPEHHE bubnnorexa [JOK
CBOOOJHOTO MaJACHUS https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
HUCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnuoreka [JOK
23
KOCMHMYECKasi CKOPOCTbh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubmuoreka [JOK
24 . I'yka. B
Cuna ynpyrocts. 3axon I'yka. Bec teiia https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupoaa u BuisI cun bubnuorexa [IOK
25 TpeHus. [IBUKEHUE B KUAKOCTH U rase ¢ https://m.edsoo.ru/1fa86499
YUETOM CHJIbI COTIPOTHUBIIEHUS CPEIbI https://m.edsoo.ru/2ch29676
26 JaBnenue. I'uapocrarnueckoe bubnuorexa [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPAOE TEIIO. bubnmoreka [JOK
27 [TocTynarenbHo€e U BpalaTeabHOE bubmorexa [JOK
JBUKEHHE TBEPJOTO Tella https://m.edsoo.ru/2b95d57e
28 MOMEHT CHJIbI OTHOCUTEIBHO OCH bu6mmoreka [IOK
BpameHus. [1nedo cumsl https://m.edso0.ru/653d3459
CrnosxeHune cuil, IPUIOKEHHBIX K
29 TBEpIOMYy Teny. LleHTp TskecTu Tena. bubnuorexa [JOK
VYcnoBust paBHOBECHS TBEPIOTO TEIA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBeCHS
bu6mmorexa [IOK
30 Pemterne sazax https://m.edsoo.ru/dclcaacO
31 KounTponbnas pabora o teme bubnnorexa [JOK
"Ilunamuka. Cratuka TBepaoro tema" https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuaabHON TOUYKH,
CHUCTEMBI MaTE€pUAIbHBIX TOUEK. LleHTp bubnuorexa [JOK
32
MAaccC CUCTEMbI MaTEPUATIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema 0 IBM>)KEHUH LIEHTPa Macc
NMnynbC cUiibl 1 U3MEHEHNE UMITYJIbCa
33 Tena. 3aKOH COXPAHEHUsS UMITYJIbCa. Bubmmorexa LIOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE nBUXKEHUE
MoMeHT uMItysbca MaTepUATIbLHON
34 Touku. [IpencraBnenue o coxpaneHuu bubnunorexa [JOK
MOMEHTAa UMITYJIbCA B LIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISAX
bubmmoreka [JOK
35 Pemterite saza https://m.edsoo.ru/f7706d63
36 PaboTa cuibl Ha MajIOM U Ha KOHEYHOM bubmuoreka [JOK

nepemeneHuu. ['paduueckoe

https://m.edso00.ru/913974c7
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MPEICTaBICHUE PAOOTHI CHIIBL.
MOIIHOCTD CHIIBI

Kunernueckas sneprus. Teopema 06

. bubnuorexa [JOK
37 W3MCHCHHH KHHETUYCCKOU dHEPTUU
. https://m.edsoo.ru/9a5e2e74
MaTepHATHLHOU TOUKH
IToTeHIManbHBIE M HEMOTEHITHAILHEIE
38 cwisl. [lorennuansaas dHeprust. Bropas bubnmorexa LHOK
) pruts. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tperbs kKocMudeckast CKopocTh. CBsI3b
pabOThI HETTOTCHIIMATBHBIX CHJI C
39 W3MEHEHHEM MEXAaHUYECKOU DHEPTUU bubnmorexa LOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPaHEHUS
MEXaHUYECKOW SHEPTUU
Yaopyrue u He 1€ CTOJIKHOBEHHSL.
40 nglz[lr{eHHe Bg;lf }JIIFJH/I U1 UaeajIbHOU bubmmorexa LIOK
Y https://m.edsoo.ru/f30f43b6
JKHUIKOCTH
41 KounTponbnas pabota no teme "3akoHBbI bubnmuorexka [JOK
COXpaHEHUs B MexaHUKe" https://m.edsoo.ru/474e7c4a
Pa3ButHe npeacraBieHU 0 IIPUPOIE
P Pip bu6mmoreka [JOK
42 TeroTel. OcHoBHEIE TTOJIOKeHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABMKEeHHE
Ctpoenne ra3000pa3HbIX, KUIKUX U
43 TBEPIBIX TEJ. XapakKTep ABMKEHUSI U Bubmiorexa IOK
p L PAKTep https://m.edsoo.ru/c44d02e2
B3aHMOIEMCTBHUS YaCTHUIL BEIIECTBA
Macca u pasMepsl MOJIEKYT (ATOMOB).
P P ya( ) bubnmuoreka [JOK
44 Komunuectso Bermecta. IlocTostHHAs
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmneparypa. TennoBoe paBHOBeCHE. bubnuorexa [IOK
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IIkana [eabcus

https://m.edso0.ru/0070d493

46 Pemenue 3agaua bubamorexa LOK
A https://m.edsoo.ru/1531aba5
. bubnuorexa [JOK
47 n T
/ICJILHBI 133, & A30BBIC 3AKOHET https://m.edsoo.ru/1deb2367
48 VYpaBHenue MenaeneeBa-Knanerpona. bubnuorexa [JOK
Pemenne 3amau https://m.edso0.ru/8d12c328
49 AOcouroTHast TeMrneparypa. 3akoH bubnuorexa [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 H3omporiecchl B UieaqbHOM rase ¢ bu6mmoreka [IOK
MOCTOSHHBIM KOJIMYECTBOM BEIECTBA https://m.edso0.ru/68878d51
I'pacdpmaeckoe mpencTaBienne
51 Hfog) OIL[ECCOB: EISOTC Ma, 130X0pa bubnmorexa LOK
P ’ pMma, pa, https://m.edso0.ru/1344327b
n3obapa
bu6mmoreka [JOK
52 O MKT
CHOBHOC ypaBHeHHe https://m.edso00.ru/c8094721
bu6mmoreka [JOK
53 P
clietme sanat https://m.edso00.ru/10265a05
CBs13b a0COJTIOTHOM TEMITEpaTyphI
TEPMOAMHAMUYECKON CUCTEMBI CO
54 CpelHEel KMHETUYECKOM dHeprueit https://m.edsoo.ru/c38af875
MOCTYNATEeNBFHOTO TEIJIOBOTO JABMKEHUS
€€ YaCTHUIl
55 O06o01eHre 1 cucTeMaTH3alus 3HaHU I bubmuoreka [JOK
no teme "OcuoBel MKT" https://m.edso0.ru/09d12fd8
56 KonTtponsHas pabora no reme "OCHOBBI bu6nuoreka [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmoanHamuueckas cuctema. 3ajgaHue bu6mmoreka [JOK
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BHEIIHUX ycnoBui uis T/l cucreMsl.
Buemnue 1 BHyTpeHHUE NTapaMeTpsl.
[Tapamerps! T/] cuctemsel kKak cpeHue
3HAUEHUS BEJIUYUH, OIIMCHIBAIOLIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

HyneBoe Hauano TepMoIMHAMUKHY.

bubnuorexa [JOK

58 Camomnpoun3sBoibHas penakcanus T /] httos://m.e dSO(I)_.[I’U 186c512f0
CUCTEMBI K TETUIOBOMY PaBHOBECHIO
Moenp uieanbHOro ra3a B

59 TEPMOIUHAMHUKE. Y CJIOBHS bubmorexa LIOK
MIPUMEHUMOCTH 3TOH MOIeTTH https://m.edso0.ru/29355001

60 VYpaBuenue MenpaeneeBa-Knanelipona u bubnuorexa [JOK
BBIPAKEHUE JJIsI BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
Bripaskenue st BHyTpeHHEN SHEPTrUun

61 OJHOATOMHOI'0 UIIECAILHOIO ras3a. bu6mmoreka [JOK
KBasucrarnueckue u HeCTaTHYECKUE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
DneMeHTapHas padoTa B

62 TepMoArHAMUKe. Brruncienne paboTsl bubnuorexa [JOK
o rpaduky npoiecca Ha pV- https://m.edsoo.ru/741d5738
TUarpaMme
Tennonepenada kak crnocod M3MEHEHUS

63 BHyTpeHHe# sHeprun T/l cucremsbl 6e3 Bubmmorexa LIOK

https://m.edsoo.ru/3d734561

COBepILIeHUs pabOTHI

64 KonBekuus, TenaonpoBoJHOCTb, bubmmoreka [JOK
U3JIy4CHHUE https://m.edsoo.ru/157b54cd

65 KonunuecTBo TemnoTsl. TenaoeMKocTh bubmuoreka [JOK

Tena. YaeabHas U MOJIIpHas

https://m.edsoo.ru/7ba67355
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TEIIOEMKOCTH BEIlleCTBA. Y ACIbHAS
TCIIOTA CTOPAaHUs TOILIMBA

66 Pacuér konuyecTBa TEIIOTHI IPH bubnuorexa [JOK
TeIIonepeaade https://m.edsoo.ru/1db5ad4e
67 [Tonsitre 06 agrabaTHOM TIpoIEcCe. bubnuorexa [JOK
[IepBblii 3aKOH TEPMOJMHAMUKHI https://m.edso0.ru/d8098824
KonuuecTBo TemoTe! u paboTa Kak
68 Mepbl K3MEHEHHUS BHYTPEHHEH SHEPIHH bubmorera [JOK
p yIp p https://m.edsoo.ru/b047alcd
T]I cuctemsl
BTtopoii 3akoH TepMOIMHAMUKH IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnnorexa [JOK
npoueccoB. HeoGpaTtumoctsb https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX TTPOIIECCOB
70 [TpuHIUIIBI AEHCTBUS TEMIOBBIX bu6mmoreka [JOK
maruH. KITJT https://m.edso00.ru/2e945513
71 MaxkcumanbHoe 3aaduenne KITJI. [ukr bubnuorexa [JOK
Kapuo https://m.edsoo.ru/fe3857b9
bu6mmoreka [JOK
7 Peuterre sazas https://m.edsoo.ru/b3efal8b
DKOJOTUYECKHUE aCTIEKTHI
73 WCIIOJIb30BaHUSI TETUIOBBIX JBUTATEIICH. bubnunoreka [JOK
TennoBoe 3arpsi3HEHUE OKpYKaroLIeil https://m.edso0.ru/9867aaa7
cpebl
bubmmoreka [JOK
74 P
CHICHIE sakad https://m.edso0.ru/c8c70432
O06o001eHne 1 cucTeMaTu3alus 3HaHU
B " 1 bubmuoreka [JOK
75 o reMme "Tepmonunamuka. Temossie

MAaIuHb"

https://m.edsoo.ru/28d62b3f
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KonTtponsHas pabora o reme

bubmuoreka [JOK

76
"Tepmoaunamuka. TeraoBbie MalTUHBL" https://m.edsoo.ru/1b6e26c5
[TapooOpa3zoBanue v KOHICHCAIIHS.
b K
77 Hcnapenue u kurieHue. Y aeibHas nbmmotexa L0
TeroTa MapooBpasosas https://m.edso0.ru/6f8e6777
HacwImmeHnHbie 1 HEHACHIIICHHBIC TTapPHI.
KauecTBeHHas 3aBUCUMOCTB IIJIOTHOCTH
Y JaBJICHUS HACBIIEHHOTO TTapa OT
bubnuoreka IHOK
78 TEMITepPaTypbl, X HE3aBUCUMOCTH OT &
06BEMa HACHIIEHHOTO Mapa https://m.edsoo.ru/f5¢17d02
'bEMA HACKIIIEHHOTO Iapa.
3aBUCUMOCTB TEMIIEPATYPHI KHIICHHUS OT
TABJIEHUS B JKUIKOCTH
79 Braxxaocts Bo3myxa. AOGCOIOTHAS U bubnuorexa [JOK
OTHOCHUTEIHbHAS BIIQYKHOCTD https://m.edso0.ru/30ebbb79
bu6mmoreka [JOK
80 Pemenne 3amau
a https://m.edsoo.ru/18e95ff3
Trepnoe Teno. Kpucramnmueckue u Bu6 10K
. HOIHOTEKA
81 amopdHbIe Tena. AHU30TPOITHUS CBOMCTB
https://m.edsoo0.ru/20a88a03
KPUCTAJIIIOB
[InaBneHue U KpUCTAJUTU3ALINSA. Bu6 OK
nOInoTEKA
82 VaenpHasg TemnoTa INIaBICHUS. 1
CyGumars https://m.edsoo.ru/6ee91e9f
Jlebopmaruu TBEpAOTO TEA.
Bbubnmunoreka IIOK
83 Pactsxenne u cxatue. Casur. Moaynb httos://m.e dSO(I)lru Idalaabl0
IOwra. Tlpenen ynpyrux nedopmaruii T '
TemnoBoe pacmupeHue KUAKOCTeH 1 Eufs OK
\ nOIMoTEKA
84 TBEPABIX TeJI. AHTAPMOHU3M TEIJIOBBIX orexa 11

KoJIeOaHU I qacTul BEIICCTBA

https://m.edsoo.ru/7ba5edf2
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85 [IpeobpazoBanue suepruu B (HazoBBIX bubmuorexa [IOK
nepexonax https://m.edso0.ru/97a0672f

bu6mmoreka [IOK

86 v 0

PABHEHHE TeIIOBOro banatica https://m.edsoo.ru/ab1521fb
bubmmoreka [IOK

87 P

crietie safat https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHUE.
Kanunnspuele sisnenus. JlaBnenue nos bubmmoreka [IOK

88 .

HWCKPUBJICHHON MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
*)unkoctu. @opmyna Jlammaca
O06o001enre 1 cucTeMaTH3aus 3HaHUI
89 1o TeMe "ArperaTHble COCTOSHHS bubmorera [JOK
P https://m.edsoo.ru/0b52575¢
BeniecTBa. ®azoBblie nepexoap”
KonTtponsHas padoTa o teme
90 "ArperatHsle€ COCTOSIHHSI BEILIECTBA bubmorexa HOK
P \ - ' https://m.edso0.ru/7dc2a739
®a3oBbIE IEPEXOIbI
DIIeKTpU3alus TeJl U €€ MPOSBICHUS.

o1 DnekTpudeckuil 3apsa. /IBa Buaa bubnuorexa [JOK
3JIEKTPUYECKHUX 3apsAi0oB. [I[poBOIHUKY, https://m.edsoo.ru/1aff445f
TUDIEKTPUKHU U TTOTYIIPOBOHUKH
DJIeMEHTapHbIN ANEKTPUUECKUIN 3apsijl.

92 3akoH COXpaHeHI/I}I SHEKT I/Iqecxorl(g) " bubmorexa LHOK

P P https://m.edsoo.ru/f49afd24
3apsiaa

93 Bsaumonelicteue 3apsinoB. Toueunsie bubnuorexa [IOK
3apsaabl. 3akoH Kynona https://m.edso0.ru/445b7746

bubmmoreka [JOK

94 Pemenue 3agau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
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Dnektpuyeckoe nosie. Ero neiictBue Ha

bubmuoreka [JOK

95
BIEKTPUYECKUE 3aPSAIbl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD 31EKTPUYECKOTO MOJISL.

9% [IpoGuerit 3apsia. Jlnnum bubnuorexa [JOK
HaIPSHKECHHOCTH JIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OAHOPOIHOE ANEKTPUUYECKOE T10JIE
[ToreHumanbHOCTH

97 ANIEKTPOCTATUYECKOTO MoJIsl. PazHOCTH bubmoreka LIOK

P ) https://m.edso0.ru/80021447
MOTEHIIMAJIOB ¥ HAMPSDKEHUE
[TorenumansHas SHEpTUS 3apsiaa B
98 ANIeKTpOCTaTHYECKOM Mosie. [ToTeHmman bubmorexa HOK
] https://m.edsoo.ru/af5fa389
ANIEKTPOCTATUYECKOTO MOJIS
CBs3b HANPSHKEHHOCTH TOJISI

99 a3HOCTH ITIOTEHLIUAIIOB JIs Bubmmorexa LIOK
p a 8 https://m.edsoo.ru/df7a6838
ANIEKTPOCTATUYECKOTO MOJIS

100 [TpunIMDI Cynepno3unumn bubnuorexa [JOK
AJIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4a6c

bu6mmoreka [JOK

101 Pemenue

HICHHE saat https://m.edso0.ru/5a582263

102 ITone Toueunoro 3apsaa. [lome bubnunoreka [JOK
PaBHOMEPHO 3apsHKEHHOM cephl https://m.edso0.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO IO

103 00wsemy miapa. [lone paBHOMEpHO bubmmorexa [JOK

o . https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEYHOU TIOCKOCTH

104 IIpoBOIHUKH B 3JIEKTPOCTATUYECKOM bubnuoreka [IOK
roJie. Y ClI0BUe paBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab

105 JIM3IEKTPUKHU U TIOTYIPOBOJHUKY B bubnuorexa [IOK

QJICKTPOCTATUYCCKOM II0JIC

https://m.edsoo.ru/060ebab5
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Konpencarop. D1nekTpoeMKoOCTh

106 KOHJIEHCATOpa. DIEKTPOEMKOCTh Bubmmorexa LIOK
A pa. P https://m.edso0.ru/845b4{73
MIJIOCKOTO KOHJIEHCATOPa
107 [TapannensHOE coeMHEHUE bubnuorexa [JOK
KOH/JIEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTenbHOE COCAUHEHUE bubmmoreka [IOK
KOH/JIEHCAaTOPOB https://m.edso0.ru/1e992920
109 DHeprus 3apsH>KeHHOTO KOHJIEHCATOpa bubmorexa HOK
P P s P https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
110 Pemienue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso00.ru/27434040
111 JIBr>keHue 3apsiKEHHOM YacTHUIIbI B bu6mmoreka [JOK
OJHOPOTHOM BJIEKTPUUECKOM TOJIE https://m.edsoo.ru/8341d6ac
112 Pemtenue 3amau
113 O06o00mmeHre U cucTeMaTU3aIis 3HAaHUH bubnuorexa [JOK
1o teme "DyekTpuyeckoe noJie" https://m.edso0.ru/5752603f
KonTtponbHas padoTa 1o Teme bubnuorexa [JOK
114
"Dnekrpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuina toka. [locTosiHHBIN TOK. Y CIIOBUS
115 CYIIECTBOBAHUS TTOCTOSTHHOTO bubmmorexa [JOK
yi https://m.edso0.ru/233311b5
ANEKTPUIECKOTO TOKA
bubmuoreka [JOK
116 n .H
crounii Toka. Hanpsikene u 311C https://m.edso0.ru/0839a115
3akoH OMa AJ1s1 yJacTKa LETH. bu6nuoreka [IOK
117
DNEKTPUUECKOE CONTPOTUBIICHHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb CONIPOTUBIICHUS bubnuorexa [IOK

OJHOPOJHOTO ITPOBOJHUKA OT €TI0

https://m.edsoo.ru/95fcdf51
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JUIMHBI U IUIOIIAAH IMOIICPEYHOTO
CCUCHUA

YaenpHOE COITPOTHBJICHUEC BCILICCTBA.

bu6mmoreka [IOK

119 Pewmenne 3anau https://m.edso0.ru/437f8300
120 [TocnenoBarenbHOE, MapauieIbHOE, bu6mmoreka [IOK
CMEIIIAHHOE COETMHEHNE MTPOBOTHUKOB https://m.edso0.ru/236f7e07
121 Pacuer pa3BeTBICHHBIX AIEKTPUUECKUX bubnuorexa [JOK
uenei. [Ipasuna Kupxroga https://m.edso0.ru/1794cf37
bu6mmorexa [IOK
122 Pemterre sazas https://m.edso0.ru/3881b469
123 Pa6ora snexTpuyeckoro Toka. 3aKoH bubnuorexa [JOK
Jxoyns —Jlenna https://m.edso0.ru/a3605c5¢
bu6mmoreka [JOK
124 Pemterre sazas https://m.edso0.ru/6761bf0f
MOIIIHOCTBH 3MEKTPUYECKOTO TOKA.
125 TennoBas MomHOC ensiemasi Ha Bubmmorexa LIOK
TIIOBT MOTHHOCTD, BRUICT https://m.edso0.ru/99750a6f
pesucrope
bu6mmoreka [JOK
126 Peuterre sazas https://m.edsoo.ru/eb72fc24
197 O/JIC 1 BHyTpeHHEe CONIPOTUBIICHHE bubnnoreka [JOK
HWCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 715 OTHOM (3aMKHYTOH) bubnunoreka [JOK
3JIEKTPUYECKOH 1IEeTIH https://m.edsoo.ru/221f40fb
bu6mmoreka [JOK
129 Pemerte sanat https://m.edso0.ru/3580b679
bubmmoreka [JOK
130 MortHOCTS HCTOTHIKA TOKa https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3aMbikanne bubnuorexa [IOK
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https://m.edso0.ru/546f5632

132 Konnencarop B 1ienu mocTOSTHHOTO TOKa Bubmmorexa LIOK
A pBl https://m.edso0.ru/35368f3e
bu6mmoreka [IOK
1 P
33 crietie safat https://m.edsoo.ru/4410cef0
134 Pemenne 3agaq mo Teme "IlocTossHABIN bubmmoreka [{OK
ANEKTPUIECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agaq mo Teme "IlocTossHHBIN bubmmoreka [IOK
ANEKTPUIECKUH TOK" https://m.edso0.ru/744261b8
136 Pemenue 3agad mo teme "TlocTOSHHEIN bu6mmorexa [IOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O06o01menre 1 cucTeMaTr3ays 3HaHU
137 1o teme "[10CTOSHHBIN 3IIEKTPUYECKUI bubmorexa HOK
" https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponsHas padoTa o reme bubnuorexa [JOK
"ITocTOSTHHBIN JIEKTPUYECKHI TOK" https://m.edsoo.ru/1885ddf1
DnexTpuyecKkas mpoBOJIUMOCTh
139 A3JIMYHBIX BEIIECTB. DJIICKTPUUCCKHUI bubmorexa HOK
P HHECTE: P https://m.edsoo.ru/da794295
TOK B MeTajuiax. CBEpXIpOBOAUMOCTh
DIEeKTpUYECKUN TOK B pacTBOpax u
140 acIyiaBax dJeKTPOJUTOB. 3aKOHBI bubmorexa HOK
P P ’ https://m.edsoo.ru/4b423491
®dapanest 1715 IEKTPOIU3A
bubmuoreka [JOK
141 i !
DUeKTpiHeckiit ToK B rasax. Inasma https://m.edsoo.ru/92d92f76
142 DNEKTPUUECKUN TOK B BAKYyME. bubnuoreka [IOK
BakyymHbIe pu6opbl https://m.edso0.ru/2E+160
143 DneKTpUUYECKUil TOK B bubnuorexa [IOK

MOJYIIPOBOAHHKAX

https://m.edsoo.ru/ab61c660
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144

[TomynpoBOAHUKOBBIE TPUOOPEI

bubmuoreka [JOK
https://m.edso0.ru/83622200

145

®uU3NYECKUH IPAKTUKYM 110 TEME
"N3mMepenue cuiibl TOKa U HANIPSKEHUS
B LIENIU TIOCTOSIHHOTO TOKA IIPH TOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX
M3MEPUTENbHBIX TPUOOPOB" UITN
"3HaKOMCTBO ¢ IIUPPOBOI
naboparopueit no gusuke. [Ipumepst
n3MepeHust PU3NYeCKUX BEIUUUH MpU
ITOMOIIIM KOMITBIOTEPHBIX JaTYUKOB"

bubmmoreka [IOK
https://m.edsoo.ru/5643ea56

146

®u3N4eCKUi IPAKTUKYM IO TEME
"N3yueHne HepaBHOMEPHOTO JABWKEHUS
C LICJIBIO ONIPENIEJICHNS] MTHOBEHHO N
ckopocth"

bu6mmoreka [JOK
https://m.edsoo.ru/f6292f5f

147

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ycKkopeHus pu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IIocKocTH"
uiu "MccnenoBanue 3aBUCUMOCTH ITyTH
OT BpPEMEHH MPU PABHOYCKOPEHHOM
IBIKeHUN"

bu6mmoreka [JOK
https://m.edsoo.ru/6960b6ef

148

dusnueckuil NpakTUKYM 10 TeMe
"3MepeHne ycKopeHHs! CBOOOHOTO
najgeHus" win "M3yuenne NBUKEHUS
TeJa, OPOIIEHHOTO TOPU30HTAIBHO"

bu6mmoreka [JOK
https://m.edsoo.ru/d1ea2402

149

Du3N4EeCKUN MPAKTUKYM I10 TEME
"N3ydueHne IBUKEHMS Tela 110
OKPYXKHOCTH C IIOCTOSIHHOM T10 MOYJIIO

bu6nmoreka [JOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" uiu "HccnenoBanue
3aBHCHUMOCTH NEPHOAA OOpaIIeHUs
KOHHUYECKOI'O MadATHHKA OT €Io
napameTpoB"

150

Pu3N4EeCKU IPAKTUKYM 110 TEME
"U3mepenue paBHOACUCTBYIONIEH CHITBI
MIpH IBKEHUU OpycKa M0 HAKIOHHOM
mockoctu" umu "IIpoBepka runoTessl o
HE3aBHCHUMOCTHU BPEMEHHU JBWKECHUS
Opycka 1o HaKJIOHHOM MJIOCKOCTH Ha
3aJJaHHO€ PACCTOSHHUE OT €ro Macchl'”

bubmmoreka [IOK
https://m.edsoo.ru/0b34db84

151

®u3N4eCKUi IPAKTUKYM IO TEME
"UccneqoBanye 3aBUCUMOCTU CHIT
YIOPYrOCTH, BOSHUKAIOIINX B MPYXUHE U
PE3MHOBOM 00pasIie, OT UX
nedopmarun” uim "N3yuenue
JBUKEHHS] CUCTEMBI TeJl, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JICTKUH
65oK"

bu6mmoreka [JOK
https://m.edsoo.ru/b55b81al

152

DuU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue ko3P PUIeHTa TPEHUS 10
BEITMYMHE YIII0BOT0 KOdpduIueHTa
3aBucumoctu Frp(N)" niam
"HccnenoBanue IBUKEHUS OpycKa 1o
HAKJIOHHOM TUIOCKOCTH C IEPEMEHHBIM
K03 dUIIMEHTOM TpeHHs" WK
"N3ydueHne qBUKEHUS IPy3a Ha Bally €
TpeHHeM"

bubmuoreka [JOK
https://m.edsoo.ru/b83b1607

153

Du3NYEeCKU IPAKTUKYM 110 TEME

bu6nmoreka [JOK
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"HccnenoBanue ycioBHM paBHOBECHS
TBEPJOI0 TEJIa, UMEIOIIETO OCh
Bpamenus" win "Koncrpyuposanue
KpPOHILITEHHOB U PacueT CUJI YIPYrocTu"
niu "M3yueHue ycToi4uBOCTH
TBEPJIOTO TeJa, UIMEIOIIETO MIOIMAIb
onops!"

https://m.edsoo.ru/4a04f4f7

154

®uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue ummynbca Tena 1no
TOpMO3HOMY yTu'" mim "H3mepenune
CHJIBI TSITH, CKOPOCTU MOJIENH
AIEKTPOMOOUJIST ¥ MOIITHOCTH CHJTBI
Tarn" wim "CpaBHEHHE U3MEHEHUS
UMITyJbCa TeJla C UMITYJILCOM CHJIBI"
niu "HccnenoBanue COXpaHeHUs
HMMITYJIbCa TP YIIPYroM
B3aumoaecTeun" uinu "M3mepenue
KMHETUYECKOM SHEPruu Tea 1o
TOPMO3HOMY ITyTH"

bu6mmoreka [IOK
https://m.edsoo.ru/856fb28e

155

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHne n30TepMUUYECKOTO Mpoiiecca
(pekOMeHJ0BaHO UCTOJIb30BaHHE
nudposoii 1abopaTopun)" uiu
"N3yuenue n30XopHOro npouecca’ win
"N3yuenune n3o6apHoro npouecca' uiu
"[IpoBepka ypaBHEHUs COCTOSHUA"

bubmuoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

DuU3NYECKUN PAKTUKYM I10 TEME
"N3mepenue yaeapHOM TEMI0EMKOCTH"
umu "UccnegoBanue npouecca

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa61l
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OCTBIBaHHMS BellecTBa" WiIn
"UccnenoBanue aquabdaTHOTO
nporiecca" unu "M3yuenue
B3aMMOCBSI3U DHEPTHH
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIEPATypbl KUIIEHUS KuaKocTen"

157

®uU3NYEeCKU IPAKTUKYM I10 TEME
"N3ydyeHne 3akoHOMEpHOCTEN
HCIIapEeHUs KUAKOCTEN" Wi
"U3mepeHue yaenbHOM TEIUIOTHI
iaByieHus apaa" win "M3ydenne
CBOWCTB HACBIIIEHHBIX IApOB" MU
"N3mepenune abCOIIOTHOM BIaKHOCTH
BO3/lyXa U OLIEHKAa MacChl IapOB B
nomMenieHuu". smepenue

ko3 durmeHTa moBEpXHOCTHOTO
HaTSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

DU3NYECKUH TPAKTUKYM 10 TEME
"Habnroienne npeBpalieHus SHEPTuu
3apsHKEHHOTO KOHJICHCATOPA B SHEPTHIO
M3JIy4eHHs] CBETOAMO1a" WK
"N3yueHue npoTeKkaHus TOKA B LIETIH,
coJieprkalle KoHaeHcaTop' uim
"Pacnipenenenue pasHOCTH
MOTEHIMAJIOB (HANpPSHKEHUS ) IpU
MOCJIE0BATEILHOM COEAMHEHUH
KOHJIEHCAaTOpOB"

bubmuoreka [JOK
https://m.edsoo.ru/ec424377

159

DuU3NYECKUH MPAKTUKYM I10 TEME
"HccnenoBanue CMEIaHHOTO

bu6mmoreka [JOK
https://m.edsoo.ru/2b179d98
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COEJIMHEHUS PE3UCTOPOB' UIIU
"N3mepeHue yaeabHOTro CONPOTUBIIEHUS
npoBoHUKOB" nin "HccienoBanue
3aBHCHUMOCTH CHJIBI TOKA OT
HaIPsDKEHUS [T JIaMIThl HAaKaJTuBaHUs"

®uU3NYEeCKU IPAKTUKYM I10 TEME
"HaGmnronenue anexrponusa" uimm
"N3mepenue 3apsiia 0AHOBATIEHTHOTO
noHa" wnu "HMccnenoBanue

bubmmoreka [IOK

160
3aBUCHMOCTHU CONPOTUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" WU
"CHsiTHE BOJIBT-aMIIEPHON
XapaKkTepUCTUKH Auoaa"
PesepBueblil ypok. O000IIIEHNE U
161 CI/ICTIe)MaTI/I?)Zp WS 3HAHHH 110 TEME bubmiorexa LHOK
" u" https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBusblil ypok. O000IIIEHHE U
P P . bu6mmoreka [JOK
162 CUCTEMATHU3ALNA 3HAHUU 110 TEME
" " https://m.edso0.ru/3149956b
Jnnamuka
PesepBusblil ypok. O000IIIEHHE U
P P . bubmuoreka [JOK
163 CHCTEMATU3aIMs 3HAHUH 110 TEME
" " https://m.edso0.ru/0f9752ac
Craruka TBEpIOro Tea
PesepBurblii ypok. O00011I€HIE U
164 CI/ICTIe)MaTI/BZp WS 3HAHUM 110 TEME bubmotera [JOK
" B " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXpaHEHUS] B MEXaHUKE
PesepBHslit ypok. O6001IeHE U
165 CHUCTEeMaTH3allusl 3HaHUH 110 TeMe bubmuoreka [JOK

"OCHOBBI MOJIEKYJIIPHOKUHETUYECKOU
teopun"

https://m.edsoo.ru/de148976
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PesepBHeiii ypok. O600IIeHNE 1

166 CHCTEMATH3AaIMs 3HAHUH 10 TEME 1 buGnnorexa [IOK
t https://m.edsoo.ru/Obcc77cl

"TepmoauHamuka. TeraoBbie MalTUHBL"
PesepBHeIii ypok. O600IICHNE 1

167 CHCTEMAaTH3alMs 3HAHUH 10 TEME 1 bu6mmoreka [IOK
"ArperaTHble COCTOSIHUSI BELIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbIe Iepexoan"
PesepBHrlii ypok. O0001mIEHHE 1

168 CI/ICTI;MaTI/ISZP st 3HaHH;IH 110 TeEME 1 bubmmorexa [TOK
" o " https://m.edsoo.ru/f2381c0c

DIIEKTPUYECKOE TI0JIE

PesepBurrii ypok. O000111€HIE U

169 CPICTEM&ITI/BZEI/ISI 3HaH1/n‘f'I]1 10 TeEME 1 bubnmorexa LOK
" o e https://m.edsoo.ru/3cae6dal

[TocToSIHHBIN 3TIEKTPUUYECKUNA TOK

PesepBurlii ypok. O000111€HIE U

170 CI/ICTIe)MaTmZp us 3HaHH;IH o teMe "Tokn 1 bubmorexa [IOK

" " https://m.edsoo.ru/cc7681d4
B Pa3JIMYHBIX Cpelax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KVIACC

KoJsnyecTBo 4acos DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrpoasubie | IlpakTnueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
BzaumoelicTBrEe MOCTOSHHBIX
1 MarHUTOR U MPOBOJIHUKOB C TOKOM 1 bubmorexa HOK
poBOA ' https://m.edso00.ru/487a8593
MarnuthHoe nose. ['unoresa Ammnepa
BekTop MarHuTHOM WH, 15078
2 ITpun pI/Il'I CYIIEPITO3H I/JIII/}IIK NI[larHI/ITHHX 1 bubmorera [JOK
p UH yrep B . https://m.edsoo.ru/4clabcch
noseit. JInHuu MarHUTHOW WHIYKITHH
3 MarauTHO€ 1oJie MPOBOIHUKA C 1 bubnuorexa [JOK
TokoM. OnbIT Opcrena https://m.edso0.ru/d35d5262
4 Cuna Amrniepa, ¢ HanpaBjIeHUE U 1 bubnuorexa [JOK
MO1yJIb https://m.edsoo.ru/26d9c5ba
bu6mmoreka [JOK
5 P 1
CLHICHHE sa/ad https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. 1 bubnunoreka [JOK
DNeKTpOU3MEpUTENbHBIE TPHUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e¢ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHON 1 bubmuoreka [JOK
YaCTHUIIbl B OJTHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje
bu6mmoreka [JOK
8 P 1
CHICHIE sakad https://m.edsoo.ru/504e98c7
b K
9 PaGora cunel Jlopenna 1 nommorexa O

https://m.edsoo.ru/d518be4b
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bubmuoreka [JOK

10 Pertterne 342 https://m.eds00.ru/93617bd9
MarunuTtHoe 10Jie B BEIIECTRBE.
11 deppoMarHeTUKu HaH;- u bubmorexa LHOK
pp > 11ap https://m.edsoo.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 ¢deppomaruetukos. [Ipumenenune bubmmoreka LIOK
pp P https://m.edsoo.ru/0b58190a
(heppoMarHeTMKoB
13 Pemenne 3agau mo reme "MarautHoe bubmmoreka [IOK
noJie" https://m.edso0.ru/5b55¢307
14 Pemtenne 3ama4 mo reme "MarauTHoe bu6mmorexa [IOK
noJie" https://m.edsoo.ru/41c4ae8a
SIBrieHME AIIEKTPOMArHUTHOM
15 HH nu. [ToTok BeKTOpa MarHUTHOM bubmmorexa [OK
AYRIVAH. p https://m.edsoo.ru/b3efa0cl
WHITYKITUH
bu6mmoreka [JOK
16 IAC unnyKam https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMAarHUTHOW MHIYKIIUHU bubnuorexka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpuueckoe nose. Toku bubnunoreka [JOK
dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKUMH B ABMXKYIIUXCS bubnunoreka [JOK
MPOBOTHUKAX https://m.edso0.ru/0235cc02
bu6mmoreka [JOK
20 P
CHICHHE a1t https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 I1 J
PaBiIo JieHia https://m.edsoo.ru/bbc22726
22 WNupykruBHOCTh. KaTymika bubnuorexa [IOK
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HWHAYKTUBHOCTHU B ICIIH IMTOCTOAHHOI'O

https://m.edsoo.ru/621eae9d

TOKa
23 Asnenue camounaykuuu. IJC bubmmoreka [IOK
CaMOMHIYKIIUU https://m.edsoo.ru/7ee60ca8
24 DHEeprusi MarHUTHOTO TIOJISl KaTYIIKH C bubnuorexa [JOK
TOKOM. DJIEKTPOMAarHUTHOE T0JIe https://m.edsoo.ru/b3cOad11l
bubmmoreka [IOK
25 P
cHicHie sajad https://m.edso0.ru/88f69d2b
26 O06o01enre U cucTeMaTu3arus bubnmuorexa [JOK
3HaHUM MO TeMe "DNEeKTpoIMHaMHKa" https://m.edso0.ru/76484025
97 KounTponsHas pabota 1o reme bubnuorexa [JOK
"OnekTpoauHaMuka' https://m.edsoo.ru/8ae09b98
KoneobarensHas cucrema. CBoOOIHBIE
28 KoJsiebanus. ["apMoHnueckue bubmorexa HOK
' https://m.edsoo.ru/7¢1db385
KoJieOaHus
29 KunemaTtnueckoe u JMHAMHUYECKOE bubmuorexka [JOK
OIMCaHNe KOJIeOaTeIbHbIX IBKEHUM https://m.edsoo.ru/87ce9498
DHepreTuyeckoe onucanue. BeiBosg
JTUHAMHAYECKOTO OMUCAHUS
30 rapMOHHYECKUX KOJICOaHUH U3 UX bubmorexa HOK
P https://m.edso0.ru/e3c99692
SHEPTreTUYECKOTO U KHHEMATHYECKOTO
OTIMCAHUS
bubnuoreka [JOK
31 AMm OaHui
TUHTYZa 1 pasa Koneoannii https://m.edsoo.ru/7a0c439a
[Tepuron 1 yacToTa KoJIeOaHHIA.
39 [Tepro ManbIx cBOOOIHBIX bu6mmoreka [JOK

KoJIe0aHNIT MAaTEMAaTHYECKOTO
MasTHUKa. [leproa cBOGOAHBIX

https://m.edsoo.ru/e0399319
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KoJIe0aHUN PYKUHHOTO MasgTHUKA

33 3aryxaromue KojaeoaHus. bubmmoreka [JOK
Breinyxknennsie kosiebanus. Pesonanc https://m.edso0.ru/72e93d09
bubmmoreka [IOK
4 AB
3 ToKONIeOaHHA https://m.edsoo.ru/6add2644
bubmmoreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
Vpoxk-koHbepennus "MexaHHIeCKHe
36 K(I))ne6aHI/I5(1b BpM ILIKHJ‘II)HI)IX bubmorexa [TOK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O06o01enre U cucTeMaTru3arus
37 3HaHU# Mo Teme "MexaHudeckue bubmorexa HOK
https://m.edsoo.ru/eb84182f
KoJieOanus"
DNeKTpOMarHUTHBIE KOJICOaHUsI. bubnuorexa [JOK
38 .
KonebaTenbpHbIN KOHTYD https://m.edsoo.ru/d4adabde
®opmyna TomcoHna. CBsI3b aMIUTUTY/IbI
39 3apsija KOHJIeHcaTopa ¢ aMIUTUTY 101 Bubmrorexa LIOK
https://m.edsoo.ru/093f9afl
CHWJIBI TOKa B KOJI€OATETbHOM KOHTYpe
3aKOH COXpAaHEHUS PHEPTUU B bubnunoreka [JOK
40
UJeanbHOM KO0JIe0aTeTbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxaronme JeKTPOMarHUTHBIE
41 KOH}e/)gaHII;}II Brin peHHBIe bubmotera [JOK
' YL https://m.eds00.ru/5e668619
ANIEKTPOMArHUTHBIE KoJeOaHus
IIepemeHnHsb1i TOK. Pesucrop u
42 KOHJICHCATOP B IIEMU NTEPEMEHHOTO bubmmorexa [JOK
s pBh P https://m.eds00.ru/84836152
TOKa
43 Karyimka nHIyKTUBHOCTH B LIENU bubnuorexa [IOK



https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152

IIEPEMEHHOT0 TOKa

https://m.edsoo.ru/cfa307af

3axoH OMa J1s 2JIEKTPUUECKON e

bubmmoreka [IOK

44
MEPEMEHHOTO TOKa https://m.edso0.ru/8bae38e6
MoiHocTs HepeEMEHHOI0 TOKA.
45 AMEII/IT Hoepﬂ elcTBYIOIIEE bubnmorexa LOK
YA a yrom https://m.edsoo.ru/lcacéc4c
3HAYEHHE CUJIbI TOKA U HATIPSIKEHUS
46 Pe3oHaHC B DIIEKTPUYECKOH LIENH bubnmorexa LHOK
P 1 https://m.edso0.ru/087506df
bu6mmorexa [IOK
47 P
clietme safat https://m.edsoo.ru/al16836a4
Wneansueiii TpanchopMartop.
48 HHOI/BBO CTBE ne(be paqa I/Ip bubnmorexa LOK
P ACTB0, eped . https://m.edso00.ru/f97418ae
MOTpeOJICHNE YIEKTPUIECKON dHEPTUr
DKOJOTUYECKUE PUCKH TIPU
MIPOM3BOJICTBE JICKTPOIHEPTUU.
49 Kynbsrypa ncnon3oBanus bubmorexa [IOK
YARTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUU B TIOBCETHEBHOM
JKU3HHA
bu6mmoreka [JOK
50 P
clietme sanat https://m.edsoo.ru/ee6677ed
bubnuoreka [JOK
51 P
CILICHHE 33/t https://m.edsoo.ru/7cab59f8
O000I11IeHNE U CUCTEMATH3ALMS
52 3HAHUU 110 TeMe "DIIEKTPOMAarHUTHBIE Eubmiorexa ITOK
" P https://m.edso0.ru/401024a9
KoJie0anus
MexaHUYeCKHE BOJIHBI. bu6mmoreka [JOK
53
XapaKkTepUCTUKU MEXaHUYECKUX BOIH https://m.edso0.ru/a58e109f
54 CBoiicTBa MEXaHMYCCKUX BOJIH bu6mmoreka [JOK
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https://m.edsoo.ru/d9ae1000

95 3ByK. XapakTEePUCTUKU 3ByKa Bubmmorexa LIOK
YK Aap p YK https://m.edso0.ru/138b6f09
Wudpassyk u ynerpassyk. lllymoBoe bubnuorexa [JOK
56 .
3arpsI3HEHUE OKPYKAKOUIEN CPEJIbl https://m.edso0.ru/7380038f
bu6mmoreka [IOK
7 P
> crieHe sajat https://m.edsoo.ru/cfd918bf
58 DNeKTPOMarHUTHBIE BOJIHBI. bubnuorexa [JOK
N3nydeHne 3neKTpOMariuTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHEprus MMEKTPOMArHUTHBIX BOJIH. bubnmuotexa [JOK
CBoiICTBA 2JIEKTPOMArHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[Ixaya >meKTpOMarHUTHBIX BOJTH.
60 [IpuMeHeHne 3IeKTPOMarHUTHBIX bubmiorexa HOK
https://m.edsoo.ru/49belf9e
BOJIH B TEXHUKE U OBITY
[IpuHIMOBI paguOCBI3U U
61 TeJeBUACHUS. Paqnookamnmsi. bubnuorexa [JOK
DJIEKTPOMArHuTHOE 3arpsi3HEHUE https://m.edsoo.ru/9f96f1f8
OKpY’Karollen cpe/ibl
62 KonTtponbHas padoTa 1o reme bubnunoreka [JOK
"Konebanus u BoJIHBI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH NPSAMOJIMHENHOTO bubnunoreka [JOK
pacnpocTpaHeHus CBeTa https://m.edso0.ru/f9566406
Pemenue 3aia4 Ha mpUMeHEHUE
64 3aKOHa IPSIMOJIMHEWHOTO bubmmorexa [TOK
P https://m.edsoo.ru/ea32d455
pacrpoCTpaHEeHHUsI CBETa
65 Otpaxenue cera. [limockoe 3epkaino. bubnunorexa [JOK
Cdepuueckoe 3epkaino https://m.edso0.ru/a005d2bb
66 [Ipenomnenue ceera. AGCOTIOTHBIN U bubnuorexa [IOK
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OTHOCHUTEIbHEIN IOKa3aTelb
npenomieHus. [loiHOe BHyTpeHHEE
oTpaxkeHue. [IpenenbHblil yrou
MOJIHOTO BHYTPEHHETO OTPAKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3anau Ha npuMeHEHUE

bubmmoreka [IOK

67 3aKOHOB OTPAXKE eJIOMJIE
KOHOB OTPDKCHHA 1 NPETOMICHI https://m.edsoo.ru/49d830a9
cBeTa
Xon nyyen B npusMe. Jucnepcust
. bubnuorexa [JOK
68 cBera. CloHBIN cocTaB 0€I0ro cBeTa.
https://m.edsoo.ru/d8elc3be
[Ber
69 JIun3bl. DOKyCHOE pacCTOSHUE U bubnmuorexa [JOK
OIITHUECKAs CHJIa JIMH3EI https://m.edso0.ru/60441359
70 [TocTpoenne n3o0pakeHUH B TMH3AX U bubnuorexa [JOK
HX CHUCTEMAaX. YBeJIMUEeHNE JINH3BI https://m.edsoo.ru/bb53b1d5
Pemenne 3agad Ha mocTpoeHue
71 N300paKEHUI, TOIYIAEMBIX C bubmorexa [IOK
p ’ i https://m.edso0.ru/5a868f09
IIOMOILBIO JINH3
72 I'ima3 xak onrnyeckas cucreMa bubnmorexa [IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3amau. [Ipeneinsl
73 o I/IMeHI/IMOfTI/I re(l)oMgT UYECKOH Bubmiorexa IIOK
p p https://m.edsoo.ru/cd174a10
ONTHUKU
74 CkopocTh cBETa M METO/IBI €€ bubnunoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
& Jlucniepcns ceera https://m.edsoo.ru/lel6cc6e
76 WnTepdepennus cBeta Bubmmorexa LIOK

https://m.edsoo.ru/5fc0c638
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KorepeHTHbpIE ICTOUHUKHU. Y CIIOBUS

77 HAOIIOAECHU MAKCUMYMOB U buGnnorexa [IOK
A M https://m.edso00.ru/c6416d48
MHUHHUMYMOB
bubmmoreka [IOK
7 P
8 CHICHHE a1t https://m.edso0.ru/3061de2b
bubmmoreka [IOK
& Tpmvenerne unrepdepentmn https://m.edso0.ru/668edbc8
bubmmoreka [{OK
80 Jlndparuus ceera https://m.edsoo.ru/12ed04b5
81 JndpakuroHHas peneTka. Y cjaoBue bubnnorexa [JOK
HaOJI0/IEHUS TJIaBHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
bu6mmoreka [IOK
82 Pemenne 3azad https://m.edsoo.ru/d58c411a
[TonnepedHOCTH CBETOBBIX BOJIH. bubnuorexa [JOK
83
[Tonspuszanus ceera https://m.edso0.ru/e9890fe9
bu6mmoreka [JOK
84 Peenue 3anad https://m.edso00.ru/c56¢8158
85 CBETOBELIE SIBIIEHUS B IPUPOJIE bubmorexa [IOK
PHpOA https://m.edso0.ru/0b36363d
86 O000I11IeHNE U CUCTEMATH3ALMS bu6mmoreka [JOK
3HaHuH 1o Teme "OnTuka" https://m.edso0.ru/8a14748b
87 KonTtponbHas padoTa mo teme bubnunoreka [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
I'panuIel MPUMEHUMOCTH
88 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuoreka [JOK
ANEKTPOIMHAMUKHU U TPUHLIAIL https://m.edsoo.ru/c9bd77ch
OTHOCHTEIBHOCTH
89 IlocTynatel crienuanbHON TEOPUHU bubnuorexa [IOK
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OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [IpeodpasoBanus Jlopenua.
YcnoBue NpUYUHHOCTH.

bubmmoreka [IOK

90
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameieHre BpeMEeHH B COKpaIlleHne
JUTHHBI
91 DHEprusi ¥ UMIYJbC PEISITUBUCTCKOM bubnuoreka [JOK
YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl € SHEPTUEN U
92 UMITYJIECOM PEISTHBUCTCKOM YaCTHIIBI bubmiorexa HOK
Y ) https://m.edsoo.ru/b6258ffa
DHeprus NoKost
93 PaBHOBecHOE TeTIIOBOE M3TyYCHUE bubmorexa HOK
e https://m.edsoo.ru/f54035a5
bu6mmoreka [JOK
%4 3axoH cMelieHus Brra https://m.edso0.ru/1c5ff752
95 I'unotesa M. Ilimanka o KkBaHTax. bubnuoreka [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [JOK
% DHEpTHA M UMIYJIEC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTol A. T bubnunoreka [JOK
CroneroBa. 3akoHsl oTorddekra https://m.edso0.ru/8c68e5b9
VYpaBHeHue DUHIITEHHA 114
98 ¢dororpdekra. "KpacHas rpanura” bubmiorexa LIOK
P p https://m.edsoo.ru/01ef4556
¢dororddexra
99 Jasnenue cera. OnbiThl [1. H. bubmuoreka [JOK
JleGeneBa https://m.edso00.ru/64b4f966
100 BoaHoBbIC cBOMCTBA YaCTHI] bu6nmoreka [JOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

https://m.edsoo.ru/f59cfcec

Bounsl e bpoiins. [InuHa BoaHBI 1€

bubmmoreka [IOK

101 Bpoii
0 PO 1 PasMepHl OGH%CTH https://m.edsoo.ru/5df8bafl
JIOKATM3AINH JBWKYIIEHCS 9aCTUIIBI
N bubnuorexa [JOK
102 K -
0 OPTYCRYIAPHOTBOIHOBOM AYATHIM https://m.edsoo.ru/8ccab62a
103 Judpakuus 37eKTPOHOB Ha bubnnorexa [JOK
KpHCTaJuIax https://m.edsoo.ru/30dbal8c
Crrenurka U3MepeHuit B MUKPOMHUDE.
104 CooITIHg)meHm Hezn eﬂeHéHH(I))CTCP'Ip bubmmorexa LOK
N p https://m.edsoo.ru/65783dec
I'eitzenbepra
bu6mmorexa [IOK
105 Peuenne rpaurieckix sanas https://m.edsoo.ru/e70195hd
. bu6mmoreka [JOK
106 Peuerie pacuCribix saja: https://m.edsoo.ru/ee9b3182
KonTtponpHas paboTa o Temam: Eu6 1IOK
nonroTeka
107 " non _
OCHOBHUCTO ’ K“OPHYCKYMPHO https://m.edsoo.ru/c3de891a
BOJTHOBOM JTyaJIu3M
OMBITHI 1O UCCIICTIOBAHUIO CTPOCHUS
bu6mmoreka [JOK
108 atoma. [lmanerapHas Mojenb aroma
https://m.edsoo.ru/312b750a
Pezepdopna
bubmuoreka [JOK
109 Hoctynaret bopa https://m.edsoo.ru/404dfa9a
110 Bunel ciektpoB. CriekTp ypoBHEH bubnuoreka [IOK
SHEpPruy artoMa BOJOpoaa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKJECHHOE bubnuoreka [IOK
H3JIy4YE€HHUE CBETA https://m.edso0.ru/f945d85c
112 Jlazep bubnuorexa [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
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https://m.edsoo.ru/e70195bd
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https://m.edsoo.ru/2288a0c4

113

Hyxnonnas mozens supa
I'eiizenOepra-MBanenko. 3apsa u
MaccoBO€ 4ucio sapa. M3otonsl.
PannoakTuBHOCTB

bubmmoreka [IOK
https://m.edsoo.ru/34ada5de

114

3aKoH paJiOaKTUBHOTO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
n3iny4yeHus. BiousHue
PaZv0aKTUBHOCTH Ha )KUBbIE
opranusmsl. /lozumerpus

bubmmoreka [IOK
https://m.edsoo.ru/aab98bef

115

DHeprus CBSI31 HyKJIOHOB B sIJIpe.
SAnepubie cuibl. JlegexT macch spa.
S nepubie peakuuu. AnepHbie
peakTopsl. [Ipobremsl ynpasisiemoro
TEPMOSIAEPHOTO CHHTE3A.
DKOJIOTUYECKHUE ACTIEKThI pa3BUTHUSA
SIIEPHOM SHEPreTUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff1758d0

116

MeTopl perucTpanuu u
HCCIIE0OBAHUS DJIEMEHTAPHBIX YACTHII.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS.
bapuoHb1, ME30HBI U JICITOHBI.
[Ipencrasnenue o CtangapTHOM
Moiend. KBapk-TiIroOHHAst MOJICITb
aJpOHOB

bubmuoreka [JOK
https://m.edsoo.ru/lac08a5b

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TéMHas maTepus U TEMHast
sHeprus. EnuHcTBO usnueckoit
KapTUHBI MUpa

bu6mmoreka [JOK
https://m.edsoo.ru/c026fd37

118

OTaIsl Pa3BUTHA aCTPOHOMMUHU.

bu6nmoreka [JOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
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3HaueHue aCTpPOHOMUU

https://m.edsoo.ru/ad73e145

[IpuMeHMMOCTb 3aKOHOB (PU3UKHU JJIs
00BSICHEHUS IPUPOJIBI KOCMHYECKHIX

bubmmoreka [IOK

119
00BEKTOB. METO/IbI ACTPOHOMHYECKUX https://m.edso0.ru/39c44028
HCCIEIOBAaHUN
CoBpeMeHHbBIE ONITHYECKUE
120 TEJIECKOIBI, PAIAOTEIECKOIIEI bubmorera [TOK
P ’ https://m.edsoo0.ru/4877aale
BHeaTMoc(epHasi aCTpOHOMHUS
Bup 3Bé3anoro neda. Co3se3ausi,
121 SIPKUE 3BE3/bI, IUIAHETHI, UX BUIHUMOE bubmmorexa LOK
p ’ i https://m.edsoo.ru/aac588eb
IBIDKEHUE
Conneunas cuctema. CoHIE.
122 CoHeuHast akTUBHOCTE. MICTOYHUK bubmiorexa HOK
o https://m.edso0.ru/22748eb4
sHepruu CoJiHIIa ¥ 3BE3]1
3BE3/b1, UX OCHOBHBIE
123 xapakTepucTuku. /luarpamma bubmorexa HOK
| . | https://m.eds00.ru/42169944
CHEKTPaJIbHBIN KJIaCC — CBETUMOCTD
124 3Be315I II1aBHOM OCIIEN0BATEIHLHOCTH bubmiorexa LOK
s s https://m.edsoo.ru/b3ch766¢
Buytpennee crpoeHue 3BE3/1.
125 CoBpeMeHHbIE ITPEACTABICHUS O bubnunoreka [JOK
MPOUCXOKACHUH U 3BoJrolnK CoJiHLa https://m.edsoo.ru/d09da494
M 3BE3]. DTallbl )KU3HHU 3BE3 ]
Muneunsiii Ilyrs — Hama ['anaktuka.
126 Tumne! ranaktuk. YeépHsle OBIPEL B bubmorexa [IOK
- ep AP https://m.edsoo.ru/7cd10a0a
S/Ipax TalakTUK
127 Bcenennas. Pacuupennie BeeneHHOM. bubnmoreka [JOK

3akon Xa66na. Teopus bomibioro

https://m.edsoo.ru/3dbdf0d2
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B3pbIBa. PelIMKTOBOE M3IlydeHHE

128

MacmrabHast ctpykTypa Beenennoii.
MeraraiakTuka

bubmmoreka [IOK
https://m.edsoo.ru/ce234633

129

Hepeménunie mpoOiieMbl aCTPOHOMUHT

bubmmoreka [IOK
https://m.edsoo.ru/d37d9ffe

130

®uU3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBaHue MarHUTHOTO TTOJIS
MOCTOSTHHBIX MAarHUTOB" MJIN
"UccienoBanue CBOMCTB
(dheppomMarHeTuKoB" WK
"UccnenoBanue NeUCTBUS
MTOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM"

bubmmoreka [IOK
https://m.edsoo.ru/67361aef

131

DU3NYECKUN TPAKTUKYM TI0 TEME
"N3mepenue cuibl Amrepa’ uinum
"M3ydyeHune 3aBUCUMOCTH CHJIbI
Amrepa OT cuiibl TOKa" WIIH
"OnpenesieHMe MarHUTHOM MHTYKIIMHA
Ha OCHOBE U3MEpEHUs Cuiibl Ammepa"

bu6mmoreka [JOK
https://m.edsoo.ru/fcae91e9

132

Ou3nyecKuil MPakTUKyM IO TEME
"UccneqoBanue IBICHUI
3JIEKTPOMArHUTHOW MHIYKIUU'" WIH
"Onpenenenrie MHIYKIUHA BUXPEBOTO
MarHUTHOTO TT0JIA"

https://m.edsoo.ru/c36658da

133

Du3NYECKUN IPAKTUKYM I10 TEME
"UccnemoBanue sIBICHUS
camounHaykiuu" i "COoopka Moaenu
3JIEKTPOMAarHUTHOTo reHeparopa’

bu6mmoreka [JOK
https://m.edsoo.ru/b8fh6391

134

DuU3NYECKUN IIPAKTUKYM 110 TEME

bu6nmoreka [JOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
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"N3mepenue nepuoia CBOOOTHBIX
KoJieOaHU HUTSIHOTO U MIPY>KHHHOTO
MasiTHUKOB"

https://m.edsoo.ru/5d159d35

135

@u3N4EeCKU NPAKTUKYM I10 TEME
"[IpeoOpa3oBaHme SHEPTUH B
NPy XKUHHOM MasiTHUKE"

bubmmoreka [IOK
https://m.edsoo.ru/a28026bd

136

@uU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue nmepeMeHHOTo TOKa
yepes MoCiIeI0BaTeNIbHO COEIMHEHHBIE
KOHJIEHCATOP, KaTyIIKy U pe3ucTop”
nin "HccnenoBanue paboThl
HCTOYHUKOB CBETA B IIENH
MepEeMEHHOTO TOKa"

bu6mmorexa [IOK
https://m.edsoo.ru/89dc2d90

137

DU3NYECKUH TTPAKTUKYM IO TEME
"N3ydyeHune mapameTpoB 3ByKOBOM
BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/b100661a

138

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue nokazaresns NpeaoMIeHUs
crexina" unu "llonyuenue
M300pakeHus B CUCTEME U3 TIOCKOTO
3epKajia u JMH3bI"

bu6mmoreka [JOK
https://m.edsoo.ru/42569eal

139

dusnueckuil MpakTUKYM 110 TeMe
"UccneqoBanue 3aBUCUMOCTH
(OKYCHOTO PacCTOSIHUS OT BEILlECTBa
(Ha mpuMepe KUJKUX JIUH3)" WK
"N3MepeHne pOKyCHOTO pacCTOSHHS
paccenBaroIIMX JIUH3"

bu6mmoreka [JOK
https://m.edsoo.ru/b879fb3f

140

PuU3N4ECKUH MPAKTUKYM I10 TEME
"Habnronenue nudpakuuy,

bu6nmoreka [JOK
https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
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uHTepEPEHINH U TOJSPU3ALIH
csera"

141

PuU3N4ECKU IPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTUll (110
(doTorpadusiM TpeKoB 3apsKEHHBIX
YaCTHUI[ B MArHUTHOM T110J1e)"

bubmmoreka [IOK
https://m.edso0.ru/63756¢47

142

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBe uccienoBanus Gororddexra"
nimy "HccnenoBanne 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAUO OT
HanpsHKeHus"

bu6mmorexa [IOK
https://m.edsoo.ru/eb916f82

143

DU3NYECKUH TPAKTUKYM TI0 TEME
"UccnenoBanue cnekTpa
Pa3peKeHHOTO aTOMapHOTO BOJIOPOa
1 U3MEPEHHE MOCTOsIHHOM Pumbepra”

bu6mmoreka [JOK
https://m.edsoo.ru/ec651eb8

144

DU3NYECKUH TPAKTUKYM T10 TEME
"UccnenoBanue paguoakTUBHOTO
(hoHa ¢ ucnosib30BaHUEM J03uMeTpa"
win "M3yuenue nornomieHus OeTa-
YaCcTHUIl ATIOMUHHAEM"

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabebe

145

du3HYECKUil MPAKTUKYM 10 TEME
"HabmrogeHus 3B€31HOr0 Heba
HEBOOPYKEHHBIM TJIa30M C
WCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIIOKEHHUHN IS OTIPEICTICHHSI
[OJIOKEHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC

bu6mmoreka [JOK
https://m.edso0.ru/1072021e



https://m.edsoo.ru/63756c47
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co3Be3ius CeBepHOTo NoJiylapus u
spkue 3Be37p1" unu "HabmoneHus B
teneckon JIyHsl, mi1aHeT, TyYMaHHOCTE!
Y 3BE3/IHBIX CKOTJICHUN"

O06001IeHne 1 cUCTEMaTH3aIUS
3HaHUU. Poib (pM3HMKHM U aCTPOHOMUU B

. . bubnuoreka [JOK
146 9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
N N https://m.edsoo.ru/ad6ddeed
COLIMAJILHOM U 3TUUYECKOH cepax
JCATEILHOCTH YeJIoOBEKa
O06o00meHre U CHCTEMaTH3aITHS
147 3HaHu#. Posib 1 MecTo QU3HKHU U bubnuotexa [JOK
ACTPOHOMHH B COBPEMEHHOW HAy4YHOU https://m.edso0.ru/18f19f7c
KapTUHE MHpa
O06o01enre 1 cucTeMaTru3arus
3HaHu#. Posib pusnueckoit Teopuu B
OPMHUPOBAHHH MPECTABICHUHN O
148 inznqeixoﬁ Ka TEIHe MHpa, MECTO bubmmorexa [JOK
N P pa, https://m.edsoo.ru/e7d400f4
(bM3UYeCcCKON KapTHHBI MUPA B 00IIEM
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJCTaBICHUI O PUPOJIC
149 O00011IeHIE U CUCTEMATHU3ALIUS bu6mmoreka [JOK
3HaHui 1o teme "Kunemarnka" https://m.edsoo.ru/b032fc4b
150 O00011IeHNE U CUCTEMATH3ALI S bu6mmoreka [JOK
3HaHui o Teme "Kunemartuka" https://m.edsoo.ru/4e31b507
O06o01IeHre 1 CUCTEMaTHU3aIMS bubmuoreka [JOK
151 e n n
3HaHuM 1o teme "J[nHamuka https://m.edsoo.ru/2dfbafc5
O06o01eHne 1 cCUCTeMaTU3 M
o " bu6mmoreka [JOK
152 3HaHu# no teMe "CTtaTuka TBEPAOTO

tena"

https://m.edsoo.ru/3cca482e
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0O0001IeHUE U cuCTEMAaTU3ALIUAA

b K
153 3HaHUMU 110 TeMe "3aKOHBI COXPaHEHUs nommorexa 110
B MexanKe" https://m.edsoo.ru/32a4d1a0
O0001IenrEe U CHCTEMATH3 AL Eut6 OK
154 3HaHui mo teMe "OCHOBEI htI';I sﬂ;lzT:cI;si)cI)lr /ed440ca8
Jlm. ru
MOJIEKYJISIPHO-KUHETHYECKOU Teoprn” D
O0006111eHNE U CUCTEMATH3aLIM Bt OK
oTeKa
155 3HaHU 1o TeMe "TepMoauHaMUKa. " HH reka L
e — https://m.edsoo.ru/c63f7¢10
O00011IeH1E U CUCTEMATHU3ALIUS
156 3HaHU Mo Teme "ArperatHbie bubnmuorexa [JOK
cocTosTHUS BemecTBa. Da3oBrIe https://m.edsoo.ru/1d36b5b1
nepexosr"
O0001Ienre ¥ cUCTEMAaTH3AIUS BuG 10K
N oTeKa
157 3HaHUH MO TeMe "DIEKTPUUECKOe HOJHOTEK
Hore" https://m.edsoo.ru/3bf0def9
O0001IeHrEe U cucTEMAaTH3AINAA Eu6 OK
. . e
158 3HaHUU 110 TeMme "TlocTOoSTHHBIN nosmorexa L
. JO— https://m.edso0.ru/71453ee6
ANEKTPUIECKUI TOK
O000I11IeHNE U CUCTEMATH3ALMS BuG OK
159 3HaHu# No TeMe "TOoKM B pa3nMyuHbIX ubsoreka 11
cpeax” https://m.edsoo.ru/3d40077a
160 O00011IeHNE U CUCTEMATH3AL[USI bu6mmoreka [JOK
3HaHMH 110 TeMe "MaraurtHoe moJe" https://m.edsoo.ru/3b4c06ae
PesepBHslit ypok. O6001IeHE U
161 cHCTeMaTH3amus 3HaHUH 110 TEME brbmiorexa [JOK
T —— https://m.eds00.ru/053e2248
162 PezepBHblit ypok. O0o0meHue u bubnuorexa [IOK
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CHCTEMATHU3AIMS 3HAHUHU 110 TEME
"Mexanudeckue kojieoanus"

https://m.edsoo.ru/d6310bfd

PesepBHeIit ypok. O600IICHNE 1

. bubnuorexa [JOK
163 CHCTEMATH3ALMS 3HAHUI 110 TEME
" " https://m.edsoo.ru/5e2bb83d
DNEKTPOMArHUTHBIC KOJICOAHUS
PesepBubiit ypok. O60011eHNE 1
164 cUCTEeMaTH3alMs 3HaHUH 110 TeMe bubmmoreka [IOK
"MexaHWYeCcKue U ANEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBurrii ypok. O000111€HIE U
P P . bubnuorexa [JOK
165 CHCTEMAaTH3aIUs 3HAHUH 110 TEME
" " https://m.edso00.ru/52ad1603
Onrtuka
PesepBurlii ypok. O00011I€HIE U
P P EII bu6mmoreka [JOK
166 cUcTeMaTHu3allys 3HaHUM 10 TeMe
" " https://m.edsoo.ru/5beclc65
OcHaoBrl CTO
PesepBueblil ypok. O000IIIEHNE U
167 CI/ICTIe)MaTmZp WS 3HAHUH 110 TEME Brbmioreka LOK
" B . " https://m.edsoo.ru/f7¢59d38
KopryckysipHO-BOJTHOBOM Jyanu3m
PesepBurblii ypok. O00011I€HIE U
P P iH bu6mmoreka [JOK
168 cucTeMaTHu3alys 3HaHUM 0 TeMe
" " https://m.edsoo.ru/1f511654
du3uka aroma
PesepBusiit ypok. O6001IeHE U
CHCTEMAaTHU3alMs 3HaHHUH 110 TeMe bubnuoreka [JOK
169 "
®du3uKa aTOMHOTO s/1pa U https://m.edso0.ru/905c5ce0
3JIeMEHTapHbIX yacTu"
PesepBHeIil ypok. O000IIEHE U
P P N bubmuoreka [JOK
170 CUCTEMATHU3AIUA 3HAHUN 10 TEME

"OneMeHThl acTpoPU3UKU"

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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