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COILEPKAHUE OBYYEHUSA

10 KJIACC

Paznen 1. HayuHblii MeTO MO3HAHMSI TPUPObI.

Ousuka — ¢GyHIAaMEHTalbHAs Hayka O mnpupoje. HayuyHblii MeTOA TMO3HAHUS U
METO/JIbl HCCIENOBAHMS (PUBNUECKUX SIBJICHUI.

OKCIepUMEHT W Teopusi B IIpollecce IO3HaHUA mpuponsl. Habmonenue wu
AKCIIEPUMEHT B (PU3UKE.

CrnocoObl  m3MepeHus (U3MYECKUX  BEIWYWH  (aHAJOTOBBIE W LU(POBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMIIBIOTEPHBIE JATYNKOBBIE CUCTEMBI).

[TorpemnocTy n3MepeHui GU3NYECKUX BEIUYMH (a0CONIOTHAS U OTHOCUTEINIbHAS).

MopnenupoBanue (U3MYECKUX SIBICHMA U TMpoleccoB (MaTepHualibHas TOYKa,
a0CoOJIIOTHO TBEPIOE TENO0, HUcaNbHAs >KUAKOCTh, WJCATbHBIM Tra3, TOYECUHBIH 3apsi).
['unore3a. ®U3nUECKUil 3aKOH, TPAHULIBI €T0 TPUMEHUMOCTU. DPU3NUECcKask TEOPHUsl.

Ponb u Mecto ¢u3nku B pOpMUPOBAHUU COBPEMEHHOW HayYyHOW KapTHUHBI MHpa, B
MPaKTUYECKOU IeATEIbHOCTHU JIIOJIEH.

Yuenuueckuii sxkcnepumenm, nabopamopnvie padomul, nPAKMUKYM.

N3mepenue cuibl TOKa M HANpsSOKEHUS B LENU IOCTOSHHOTO TOKA IMPU MOMOIIU
AHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LM(ppoBoN sabopaTopueir 1o ¢usuke. Ilpumepsl wuzMepeHus
($U3NIECKUX BEJIUYHH TP MTOMOIIH KOMIIBIOTEPHBIX JaTYHUKOB.

Pasnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe 1BHKeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTo JBMKeHusA. Cucrema
OTCYETA.

[Ipsimas u oOpaTHas 3a7ja4 MEXaHUKU.

Panuyc-BexkTop MaTepuasbHOM TOYKH, €r0 MPOEKIMH HAa OCH CHUCTEMbI KOOpPJMHAT.
Tpaekropusi.

[lepemerienue, ckopocTh (CpeHsisi CKOPOCTh, MTHOBEHHAs: CKOPOCTh) U YCKOPEHHE
MaTEpHUAIIbHOM TOYKHU, X MPOEKLUU HA OCH CUCTEMbI KoopaAuHaT. CoKeHue nepeMereHuin
U CII0KEHUE CKOPOCTEMN.

PaBHOMepHOE U pPaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBI)KEHHE. 3aBUCUMOCTD

KOOPJIMHAT, CKOPOCTH, YCKOPEHHS U ITyTH MaTepUAIbHON TOUYKH OT BPEMEHH U UX IpaduKH.



CBoOogHoe mazeHue. YCKOpeHHe CBOOOJHOro majaeHus. JIBukeHue Tena,
OpOILIEHHOTO TOJI YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTU U YCKOPEHUS
MaTepUaIbHON TOUYKH OT BpPEMEHH U UX rpaduKu.

KpuBonuHueiiHoe nBukeHHe. JIBU)KEHHE MATepUabHOM TOUYKH MO OKPYKHOCTH.
VYrioBass u nuHeliHas ckopocTh. Ilepuoa m uactota oOpaienus. LleHTpocTpeMuTtenbHoe
(HOpMalibHOE), KacaTellbHOE (TaHTeHI[MAIIbHOE) U MOJTHOE YCKOPEHUE MaTepUaIbHON TOUKH.

TexHuueckue yCTpOWCTBA U TEXHOJOTHMUYECKHE MPOIIECChI: CIUAOMETP, ABUKEHUE
CHApSIJIOB, IIEMHbIE, IIecTepEHYAThIE U pEMEHHBIE Nepeaaun, CKOPOCTHBIE JTUQTHI.

Jemoncmpayuu.

Mogenp cuCTeMBl OTCYE€TA, WUIIOCTPAMS KHUHEMATHYECKUX XapaKTEPUCTUK
JIBUKEHHSL.

Crioco0bI uccneI0BaHusl IBIKCHUH.

Nnnroctpanus npeaenbHoro nepexoja 1 i3MEpeHre MTHOBEHHOM CKOPOCTH.

[IpeobpazoBanue IBUKEHHI C UCTIOIB30BAaHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenune nBrkeHHUs Tenla, OpOLIEHHOTO TOJ YIJIOM K TOPU30HTY W
TOPU30HTAIIBHO.

HamnpagneHnue ckopocTu Mpu ABUKEHUHU 110 OKPY>KHOCTH.

[IpeobpazoBanue yrioBoit CKOPOCTH B PEIYKTOPE.

CpaBHeHME MyTEH, TPACKTOPHUH, CKOPOCTEH IABMXKEHHUS OJHOTO M TOrO K€ Tela B
Pa3HBIX CUCTEMAX OTCUETA.

Yuenuueckuii s3xcnepumenm, nadbopamopnuie padbomoi, nPAKMUKYM.

N3yueHne HEpPaBHOMEPHOTO [BWXKEHUS C LEJIbI0 ONPEACIICHUS MIHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHHs NpHU MNPSIMOJIUHEHHOM PaBHOYCKOPEHHOM JIBHXKEHUHU IO
HAKJIOHHOM TIJIOCKOCTH.

WccnenoBanue 3aBUCUMOCTHU ITYTH OT BPEMEHU MTPU PABHOYCKOPEHHOM JIBH>KEHUH.

N3mepenue yckopeHHsi CBOOOTHOTO TajeHUs (PEKOMEHIOBAHO MCIOJIb30BAHUE
¢ poBoii 1a00paTOpPHn).

N3yuenue nBuxkeHus Teia, OpPOIIEHHOTO TOpU3OHTalbHO. [IpoBepka rumoressl O
IPSMOW MPONOPLUHUOHAIBHON 3aBUCHUMOCTHM MEXKAY JaJbHOCTBIO IOJETA U HA4YaJIbHOM

CKOPOCTBIO TECJIA.



N3yueHne NBUKEHUS Tena M0 OKPY>KHOCTH € IIOCTOSTHHOM 110 MOJYJIIO0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEpUO/a OOpallleHUsi KOHUYECKOTO MasTHHUKAa OT €ro
I1apaMeTpoB.

Tema 2. /lunamuxa.

IlepBeiii  3axkoH Hrerotona. HMuepumanbHsle cucrembl  orcu€ra. [IpuHnmn
oTHOocuTenbHOCTH ["anunes. HennepimanbHbie CUCTEMBI OTCUéTa (OIpeieNieHue, IpUMephI).

Macca tena. Cuna. [IpuHuun cynepno3sunuu Cuil.

Bropoit 3akoH HbproTOHA 11711 MaTepuaaIbHON TOUYKH.

Tperuii 3akoH HproTOHA 1711 MaTeprabHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. ODKBHBAJICHTHOCTb T'PABUTALMOHHOM W WHEPTHOM
MaccChl.

Cuna TsDKeCTU. 3aBHCUMOCTH YCKOPEHHs CBOOOJHOTO MAJC€HHS OT BBICOTHI HaJ
MOBEPXHOCTHIO TUIAHETHI U OT Teorpaduyeckoll mupoThl. [[BUKeHHE HEOECHBIX Tell M HX
cryTHUKOB. 3akoHbI Keruiepa. IlepBasg kocmMuyeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena. Bec Tena, IBHKyIIerocst ¢ yCKOpEHUEM.

Cuna Tpenusi. Cyxoe tpeHue. Cuiia TpEHUs CKOJIbKEHHSI M CHJIa TPEHUS IMOKOS.
Kosdpunuent tpenus. Cuiia CONpOTUBIEHUS NPU JBUKEHUH TeJa B KUAKOCTU WM rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBLHOTO JBUKECHHUSL.

HMasnenue. ' unpocratnyeckoe gasnenue. Cuina Apxumena.

TexHudeckue yCTpOMCTBA U TEXHOJIOTUYECKHUE IIPOLIECCHI: MOAIIUITHUKY, ABUKEHUE
HCKYCCTBEHHBIX CITyTHHUKOB.

Jemoncmpayuu.

Habnionenne nBHKEHHMS Tel B HHEPLUUATbHBIX M HEWHEPLUUAIbHBIX CHCTEMax
OTCYETA.

[IpyHUMIT OTHOCUTETBHOCTH.

Kauenne nByx LHWJIMHAPOB WIM LIAPOB Pa3HOM MAacChl C OAMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEMHEPLIMAJIBHON CUCTEMBI OTCYETA.

CpaBHEHUE PaBHOACHCTBYIOIIEH MPUIIOKEHHBIX K TETY CHJI C IPOU3BEACHUEM MACChl
Te€Ja Ha €r0 YCKOPEHUE B MHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJil, BO3HUKAIOIINX B PE3YJIbTAaTE B3aUMOACUCTBHUS TEIL.

HN3mepenne Macc 1o B3auMOIEMCTBUIO.

HeBecoMocTs.



Bec tena npu yckOpeHHOM NOABEME U M1aICHUH.
LenTpobexHbIe MEXaHU3MBI.
CpaBHeHUE CHII TPEHUS TIOKOS, KAUEHUS U CKOJIbKEHUS.
Yuenuueckuii 3xcnepumenm, nabopamopnuie padbomoi, npAKMUKyM.
N3mepeHne paBHONEWCTBYIOLIEH CHJI MpU JBHKEHUU Opycka IO HaKIOHHOMN
IJIOCKOCTH.
[IpoBepka runore3sl 0O HE3aBUCUMOCTH BPEMEHM JBMKEHHUS OpycKa 10 HAKJIOHHOM
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.
HccnenoBanne 3aBUCUMOCTH CHJI  YINPYTOCTH, BO3HUKAIOIIUX B MpPYXUHE U
PE3UHOBOM 00paslie, OT uX aedopManum.
N3yueHne NBM>KEHUSI CUCTEMBI TE€Jl, CBA3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JETKUi
OJI0K.
N3mepenne xodpduimenta TpeHUS IO BEIUYUHE YIIIOBOTO KoddduimeHTa
zaBucumoctH F,p(N).
UccnenoBanue aBmkeHHs Opycka IO HAKJIOHHOW IUIOCKOCTH C TEPEMEHHBIM
KO3 (D PHUITMEHTOM TPEHUSI.
N3yueHne NBUKEHUS TPy3a HA BaLy C TPEHUEM.
Tema 3. Cmamuxka meépoozo mena.
AbcomotHO TBEpAOE Teno. locTynaTenbHoe U BpalaTeNbHOE JIBUKEHUE TBEPIOTO
Tena. MOMEHT CuHibl OTHOCUTENBHO OCH BpamieHusa. [lmedo cuibl. CroxkeHue cui,
IIPUWJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsxkecTu Tena.
YcnoBus paBHOBECHs TBEPAOIO TEA.
YcroitunBoe, HeyCTOWUNBOE, Oe3pa3InNyHOE paBHOBECHE.
TexHuueckne  yCTpoWCTBAa M TEXHOJIOTMYECKHE  MPOLECCHI:  KPOHIUTEHH,
CTPOUTEIIbHBIN KPaH, pelIETYaThie KOHCTPYKIIUH.
Jemoncmpayuu.
YcnoBusi paBHOBECHS.
Bunel paBHOBeCHS.
Yuenuueckuii 3xcnepumenm, nadbopamopnuie padomot, nPAKMUKYM.
HccenenoBanue ycinoBui paBHOBECUS TBEPIOIO TeJa, UMEIOIIETO OCh BPALLCHHUS.
KoHcTpynpoBanue KpOHIITENHOB U pacy€T CUII yIPYTOCTH.

N3yueHne ycTOMYMBOCTH TBEPAOTO TEINA, UMEIOLIETO IIJIOIIAAb OMOPBI.



Tema 4. 3aKkonwl coxpanenusn ¢ mexanuke.

HMiynbc MaTepualbHONM TOYKHM, CHCTEMBbl MaTepuaibHbIX TOouek. LleHTp Mmacc
CHCTEMBI MaTEpUAIbHBIX TOYEK. Teopema 0 IBMKEHUH LIEHTpa Macc.

VMItysibe cribl 1 N3BMEHEHHE UMITYJIbCA TEa.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

MomeHT umnyibca MaTepuaabHON TOYKH. [IpencraBienue o coxpaHEHMHM MOMEHTA
MMITyJIbCA B IEHTPAJIBHBIX MOJIAX.

PaGora cuiasl Ha MaJloM W Ha KOHEUYHOM IHiepeMenieHuu. ['paduueckoe
npeicTaBIeHue paboThl CUIIBI.

MoOUIHOCTE CHUJIBI.

Kunernueckas »sHepruss wmarepuanbHOol Touku. Teopema 00 H3MEHEHUH
KMHETUYECKOM 3HEPTMU MATEPUAIBHON TOUKH.

[loTeHupaneHple W HeENOTeHUWANbHbIe  cuibl. [loTeHnmManbHas  DHEpPrHs.
[TorennmaneHas sHeprust ynpyro nehopMUpoBaHHON NpykuHbL. [loTeHlnanbHas >HEpPrus
TE€la B OJHOPOJHOM TpaBUTAaUMOHHOM moje. IloTeHumaneHas »5Heprus Tena B
IPaBUTALIMOHHOM TOJI€ OJHOPOAHOIrO Iapa (BHYTpH M BHe Iapa). Bropas kocMuueckas
CKOpOCTh. TpeTbs KOCMUYECKast CKOPOCTb.

CBsi3b paOOThl HEMOTEHLUMAIBHBIX CHJI C HM3MEHEHHEM MEXaHWYeCKOH 3SHepruu
CUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXaHUYECKOI SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHS.

YpaBHenue bepHymm 11 WieabHON KUJIKOCTH KaK CIEICTBUE 3aKOHA COXPaHCHUS
MEXaHUYECKOU IHEPTUH.

TexHuueckne yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JIBMIKEHUE PAKeET,
BOJIOMET, KONEP, NPY>KUHHBIA MUCTOJIET, THPOCKO, (PUTYpHOE KaTaHHE HA KOHbKAaX.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYyJIbCA.

PeakTuBHOE NBHKEHUE.

N3mMepenne MOITHOCTH CUITBL.

V3MeHeHmne SHEPTuy Tea MpH COBEPUICHUN PaOOTHI.

B3aumHble npeBpalieHusi KHHETUYECKONW U MOTEHIMAJIbHOW YHEPIUi MpU AEUCTBUU

Ha TCJIO CUJIbI TSAKCCTH U CHUJIBI YIIPYT'OCTH.



CoxpaHeHue 3Hepruu Npu CBOOOJHOM IaJICHUU.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomul, RPAKMUKYM.

N3mepenune umnyibca Tena no TOpMO3HOMY ITyTH.

N3mepenue cuitbl TSITH, CKOPOCTH MOJIETH SJIEKTPOMOOIMIISI U MOIITHOCTH CHJIBI TSTH.

CpaBHeHUE U3MEHEHHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanue coxpaHeHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBHH.

N3mepenne KNHETUYECKON YHEPTUU TeJa IO TOPMO3HOMY Iy TH.

CpaBHeHHE U3MEHEHHUS MMOTEHIIMAIILHON YHEPTUU MPY>KUHBI C paOOTON CHIIBI TPEHUSI.

Onpenenenue pabOThl CHIIBI TPEHUS IPU JBUKEHUU Tella MO0 HAKIOHHOM IIIOCKOCTH.

Paszpnen 3. Mosiekyasipaas ¢pu3suka 1 TepMOAMHAMHUKA.

Tema 1. OcHo8bl MONEKYIAAPHO-KUHEMUYUECKOU meopuu.

OcHOBHbBIE MOJOXKEHUsI MOJEeKyIspHO-KuHeTHuecko teopun (MKT), ux ombITHOE
obocHoBanue. Juddys3us. bpoyHoBckoe nBmkeHue.  XapakTep — ABWXKECHHS U
B3aMMO/JICHCTBUS YaCTHUI] BellecTBa. Mo/ienu CTpOEHUS Ta30B, )KUJKOCTEN U TBEPIBIX TEI U
0o0BsICHEHHE CBOMCTB BEIECTBA Ha OCHOBE STUX Mojeniell. Macca U pa3Mepbl MOJEKYI
(atomoB). KonnuectBo BemecTBa. [loctostHaas ABoraapo.

TemoBoe paBHOBecue. TemnepaTypa u crocoObl e€ n3mepenus. Lllkana Temneparyp
Lenbcus.

Mognenb uaealbHOrO ra3a B MOJEKYJISPHO-KMHETUYECKOM TEOpHH: YacTHUIIBI Tas3a
JBUKYTCS XaOTUUYECKH U HE B3aMMOJEHCTBYIOT APYT C APYTOM.

I"azoBbIe 3akoHbl. YpaBHeHUe MeHeneeBa—Knanelipona. AGcooTHast TeMIeparypa
(mkana Temnepatyp KenbBuna). 3akoH [lanbroHa. M3omporecchl B MAeanbHOM rasze ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM BellecTBa. ['paduyeckoe mpeacTaBiIeHHE H30MPOLECCOB:
U30TEpPMa, U30X0pa, u3obapa.

CBsi3b MEXAy NaBICHUEM U CpeJHEH KUHETUYECKOW 3Heprueil MocTynaTeabHOTO
TEIJIOBOTO JIBMJKEHHS MOJIEKYJ] HUACATbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-
KMHETUYECKOM TEOPUH HUJI€aTbHOIO ra3a).

CBsi3b aOCONIOTHOM TeMIepaTypsl TEPMOIMHAMUYECKOW CHUCTEMBI CO CpeaHei
KMHETUYECKOM 3HEPIHel MOCTYyNaTeabHOro TEMIOBOrO IBUKEHUS €€ YaCTHULL.

TexHuueckrue yCTpONCTBA M TEXHOJOTHYECKHE MPOIECCHI: TEPMOMETP, OapomeTp,
NoJIy4eHHEe HAHOMATEepHUasoB.

Hemoncmpayuu.



Mopenu IBUKEHUS 4aCTHUL BELIECTBA.

Monens OpOYHOBCKOTO JBUKEHHUSI.

Buneoponuk ¢ 3anucero peabHOro OpOyHOBCKOTO JIBUKEHUS.

Hubdy3us xKugKocTen.

Mogens onbita [lITepHa.

[IpuTsikeHre MOIEKYI.

Mopenu KpUCTaJUNINYECKUX PEIETOK.

Habmronenue u uccienoBanue U30MpOIECCOB.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padbomoi, npAKMUKyMm.

HccnenoBanue mpouecca yCTaHOBJIEHHs TEIJIOBOTO PAaBHOBECHUS MPH TEIJIOOOMEHE
MEXY TOpSIYEN U XOJIOTHOM BOJIOM.

N3ydyenne n30TepMUYECKOTO Mpolecca (PEKOMEHI0BAaHO HCIOJIb30BaHUE LU(POBOIA
1abopaToOpHH).

N3ydenune n30XopHOro mporecca.

Nzydenune nzobapHOTO mpoiiecca.

[IpoBepka ypaBHEHUS COCTOSHUSA.

Tema 2. Tepmoounamuxa. Tennogvie mawiunl.

Tepmonunamuueckas (T[[) cucrema. 3agaHue  BHEIIHUX — yCIOBUW ISt
TEPMOJMHAMUYECKOW CHUCTEeMbl. BHemHume U BHyTpeHHHE napamerpsl. I[lapamerpsr
TEPMOJAMHAMUYECKOW CHUCTEMBl KaK CpPEIHME 3HAYCHUS BEIWYUH, OIMCBHIBAIOIIUX €&
COCTOSIHME HAa MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hayajo TEPMOAVHAMUKH. Camonpou3sBoJibHast penakcanus
TEPMOJAMHAMUYECKON CUCTEMBI K TEIUNIOBOMY PaBHOBECHIO.

Mopens uacanbHOro raza B TEPMOJAMHAMUKE — CHCTEMA YpPAaBHEHUM: YpaBHEHHE
Menpaeneesa—Knaneipona ©  BbIpaXEHHE Uil BHYTPEHHEW DHEPruu. Y CIOBUSA
IIPUMEHUMOCTA 3TOM MOJENW: HU3KAasl KOHLEHTpalus 4YacTHUL, BBICOKHE TEMIEPATYPHI.
BeIpaxxenue U1t BHyTpEHHEN S3HEPTrUU OAHOATOMHOI'O HJICaJIbHOIO ra3a.

KBa3ucratuueckrne U HeCTaTUYECKUE MTPOLIECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKe. Bprumcienue paboTel 1o rpaduky
mporecca Ha pV-auarpamme.

Tennonepenaya kak cnoco® M3MEHEHHs] BHYTPEHHEH SHEPTUU TEPMOJUHAMUYECKOM

CHCTEMBI O€3 COBCPILICHUA pa6OTBI. KOHBGKL{I/IH, TCILIOMPOBOAHOCTD, U3JTYYCHHC.



KommuectBo Tertorel. TemnoéMKOCTh Tena. YIelbHas U MOJISIpHAs TEIUIOEMKOCTH
BENIECTBA. Y paBHEHUE Maiiepa. Y aenbHas TeIioTa Cropanus TorinBa. Pacyér konnuecTsa
TEIUI0THI Npu Temtonepenade. [lonsatue 06 agrnabaTHOM mporiecce.

[lepBrIii 3akOH TepMoaMHAMUKW. BHyTpeHHsst sHeprusg. KoimuecTBO TemnoTel U
paboTa Kak Mepbl I3BMEHEHUSI BHYTPEHHEW SHEPTUU TEPMOIUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TepMOAMHAMHMKHK JIi PABHOBECHBIX IPOIIECCOB: HEpe3 3aJaHHOE
PAaBHOBECHOE COCTOSHUE TEPMOJAMHAMHYECKOM CHCTEMBI MPOXOAUT EIUHCTBECHHAS
aguabata. AGCOIIOTHAS TeMIepaTypa.

BTopoii 3akoH TEepMOAMHAMHMKU JJIsI HEPABHOBECHBIX IPOIIECCOB: HEBO3MOXKHO
nepeaaTh TEIUIOTY OT Oojee XOJOJHOro Tela K Oojee HarperoMy 0e3 KOMIEHCAIluu
(Knay3uyc). HeoOpaTuMOCTBh IPUPOTHBIX MPOIECCOB.

[Tpunnune! nerictBus TernoBbix MamuH. KT/,

Makcumansnoe 3Hauenue KITJI. [ukn Kapno.

OKOJIOTHYECKHE AacCMEKThl MCIOJb30BaHUS TEIUIOBBIX JABUrarejcil. TemmoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckne yCTPOMCTBA W TEXHOJIOTHUYECKHE  MPOIECCHI:  XOJOIUIBHHUK,
KOHJUIIUOHEP, AU3EIbHBIA U KapOIOpaTOPHBIA JBUTaTeNd, MapoBas TypOWHA, MOJy4YEHUE
CBEPXHM3KUX TEeMIEepaTyp, VYTWIH3AIUsi «TEIJIOBBIX» OTXOJOB C HCIOJIb30BaHUEM
TEIJIOBOTO HACOCa, YTUIU3AIMS OMOOPTaHMYECKOTO TOTIJIMBA JIJIsl BRIPAOOTKU «TEIIJIOBOM» U
BJIEKTPOIHEPTUH.

Hemoncmpayuu.

N3meHeHne TeMnepatypsl Py auadaTHIECKOM PaCITupPeHUH.

Bo3znymnoe orauso.

CpaBHEHME yIENIbHBIX TEMIIOEMKOCTEN BEIIECTB.

CriocoObI U3MEHEHHsI BHYTPEHHEH YHEPTHUH.

Uccnenoranue agquabaTHOTO MpoIiecca.

KomnprorepHbie MOJIENTH TEIIOBBIX JBUTATENEH.

Yuenuueckuit 3xcnepumenm, nadbopamopnuie padbomot, nPAKMUKYM.

N3mepenune ynenbHON TEI0EMKOCTH.

HccnenoBanue nporecca OCThIBAHUS BEIIECTBA.

Uccnenoranue aguabaTHOTO MpoIiecca.



N3ydeHne B3aMMOCBSI3M 3HEPIMM  MEXKMOJIEKYJISIPHOI'O  B3aMMOJEHCTBUS U
TEMIIEPaTypbl KUIIEHUS KUJIKOCTEH.

Tema 3. Azpezammusie cocmoanusn eeuyecmea. Pazosvie nepexoowl.

[TapooOpazoBanue u KoHaeHcauus. McmapeHue u KureHue. YenbHas TemioTa
napooOpa3zoBaHUsl.

Haceiennble U HeHachlllleHHbIE Napbl. KauecTBeHHasi 3aBUCUMOCTh IUIOTHOCTH U
JABJICHMUS] HACBIIIEHHOTO Iapa OT TEeMIepaTrypbl, HMX HE3aBUCUMOCTb OT OOBEMa
HACBIIIEHHOT0 Nlapa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JAaBJICHUS B KUIKOCTH.

BnaxHocTh Bo3iyxa. AGCOTIOTHAS U OTHOCUTENIbHAS BIIaKHOCTD.

Tépnoe teno. Kpucrtamnumueckue u amopduble Tena. AHHU30TPONHS CBOMCTB
KpucTtayioB. [InaBnenue u Kpuctayuin3anus. Y aelbHas TeruioTa miasienus. CyonuManus.

Hedopmaruu TBEpaOTO Tena. PacTsbkenue u cxxarue. Casur. Moayns FOnra. [peaen
yIpyTrux aegopmarui.

TemoBoe pacmMpeHue KUAKOCTEW W TBEPABIX Tel, OOBEMHOE M JIMHEHHOE
pacmpeHue. AHrapMOHHU3M TEIJIOBBIX KOJIEOAHWH YacTUIl BelIecTBa KakK MPHYHUHA
TEIUJIOBOTO pacIIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoGpazoBanue 3Heprun B PazoBbIX NEPEXOAAX.

YpaBHEHHE TETUIOBOTO OajaHca.

[loBepxHocTHOe  HaTspkeHHe. Kod3Q@UUUEHT MOBEPXHOCTHOTO  HATSKEHHS.
Kanunnspuele sBieHus. J[laBieHue 1noA UCKPUBIEHHONW ITOBEPXHOCTBIO KUJIKOCTH.
®opwmyia Jlamnaca.

TexHnueckne ycTpoWcTBa M TEXHOJOIMYECKHE IPOLIECCHI: KUJKHE KpUCTAILIbI,
COBPEMEHHBIE MaTepUaJbl.

Hemoncmpayuu.

TermoBoe pacipeHue.

CBolicTBa HACBIIIEHHBIX MAPOB.

Kunenne. Kunenve npu nOHMKEHHOM JaBJICHHUH.

N3mepenune cuiibl HOBEPXHOCTHOTO HATSKEHHUSI.

OMBITHL ¢ MBUIBHBIMU TIIEHKAMH.

CmauuBaHue.

Kanunnsipaele siBaeHus.

Moenn HEHEIOTOHOBCKOM JKUIKOCTH.



CriocoObI H3MEPEHHSI BIIAKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHHS KPUCTAJUIMYECKOTO BELIECTBA.

Buasl nedopmanuid.

Hab6monenne manbix nedopmarimid.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenue yneabHON TEIIOTHI IIJIaBICHUS JIbIA.

N3y4yeHne cBONWCTB HACBIIIEHHBIX TAPOB.

N3mepenne abcomoTHOM BIIaXKHOCTH BO3/IyXa M OL[EHKAa MACChl IapOB B IOMELICHUH.

N3mepenue kordduimenta moBepXHOCTHOTO HATSXKEHUS.

N3mepenne monyins FOnra.

WccnenoBanue 3aBUCUMOCTH JieopMaluu pe3MHOBOrO 00pasia OT MPUIOKEHHOU K
HEMY CHUJIBL.

Pa3znen 4. DnexkTpoauHamMuKa.

Tema 1. dnekmpuueckoe noine.

OnexTpuzauuss Tel W €€ TMpOSIBICHMs. OJIEKTpUYecKuid 3apsan. JlBa Buna
EKTPUUECKUX 3apAnoB. [IpOBOAHUKH, TUAIEKTPUKU U MOJIYIIPOBOJHUKU. DJIEMEHTAPHBIN
IIEKTPUYECKUH 3aps]. 3aKOH COXpPaHEHMsI JIEKTPUUIECKOr0 3apsiia.

B3aumopeiicteue 3apsaoB. Toueunsie 3apsaabl. 3akoH Kyrona.

Onextpuueckoe noise. Ero nelicTBue Ha AIEKTPUUECKUE 3aps/Ibl.

Hanpsokéanocts anexktpudeckoro mnodst. [IpoOublil 3apsn. JIuHuM Hanpssk€HHOCTH
IIEKTpUYECKOTO NoJs1. OTHOPOJHOE IIEKTPUUECKOE TOJIE.

[loTeHIManbHOCT  DJIEKTPOCTATUYECKOTO  1OJiA. Pa3sHOCTP  MOTEHUMANIOB U
HamnpspkeHne. [loTeHnnanbpHas »HEprus 3apsjaa B dJIeKTpocTtatnueckoMm motie. [loreHnman
AIIEKTpOCTaTHUECKOro mojis. CBs3p HANpsSKEHHOCTU MOJSL M PAa3HOCTH MOTEHLMAJIOB IS
AIIEKTPOCTATHUECKOIO MOJIs (KaK OJTHOPOAHOIO, TAaK U HEOJTHOPOIHOTO).

[IpuHIHKN Cynepno3uLMY dJIEKTPUUECKUX MTOJIEH.

[Tone Toyeunoro 3apsina. [lone paBHOMepHO 3apskeHHOU cdepsl. [lone paBHOMEpHO
3apsDKEHHOTro 1Mo 00béMy mapa. Iloje paBHOMEPHO 3apsHKEHHOM OECKOHEYHOU IUIOCKOCTH.
KapTunbl TMHUN HAIIPSKEHHOCTU HTUX MOJIEH U DKBUIIOTCHIUAIBHBIX IOBEPXHOCTEM.

ITpoBOHUKH B 3JIEKTPOCTATHUECKOM I0JIE. Y CJIOBHE PABHOBECHUS 3apsI/I0B.



JIMPNEeKTpUKH B 3IEKTPOCTATUYECKOM TMoJie. JudneKkTpudeckas MNPOHULIAEMOCTD
BEILIECTBA.

Konnencarop. OneKTpo€MKOCTb KOHJEHCATOpa. IJIEKTPOEMKOCTh  IIOCKOTO
KOHJIEHCaTopa.

[TapamnensHOe coenuHeHue KoHAeHcatopoB. IlocienoBaTenpHOE COEMHEHUE
KOHJIEHCAaTOPOB.

DHeprus 3apsKeHHOTO KOHIEHCATOPA.

JIBrKeHHE 3apsKEHHOM YaCTULIBI B OJHOPOJHOM 3JIEKTPUUECKOM TIOJIE.

TexHuueckue  yCTpoWCTBA M TEXHOJOTMUECKHME  IPOLECCHI:  AJIEKTPOCKOIL,
ANEKTPOMETP, AIEKTPOCTaTUYECKAS 3aIIuTa, 3a3eMJICHUE 3IEKTPONpUOOPOB,
KOHJICHCATOPBI, TeHepaTop Bau ae ['paada.

Hemoncmpayuu.

YCTpolCTBO M IPUHLIMI ACHCTBUSA 3JIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEeKTPUUYECKOE MOJIE ABYX 3apsKEHHBIX MIACTHH.

Monens anmekTpoctatuueckoro reaeparopa (Baun ge ['paada).

[IpoBOAHMKH B DJIEKTPUUECKOM IOJIE.

DneKkTpocTaTuyeckas 3alluTa.

YCTpolcTBO M ICMCTBUE KOHIEHCATOPA MTOCTOSHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb 3JEKTPOEMKOCTH IUIOCKOrO KOHJEHcaTopa OT IUIONIaAW IUIACTHH,
pacCTOSIHUA MEXIY HUMH U TUAJIEKTPUUECKON MTPOHUILIAEMOCTH.

DHeprusi 3NEKTPUUYECKOrO MOJIs 3apsIKEHHOT0 KOHAEHCATOpA.

3apsiika u pa3psaka KOHAeHcaTopa 4epe3 pe3nucTop.

Yuenuueckuit 3xcnepumenm, nadvopamopnvie pabomot, nPAKMUKYM.

OrueHka cui B3aUMOJICUCTBUS 3apSyKEHHBIX TeEl.

HaGmtonenue mnpeBpaiieHuss SHEPTUU  3apsHKEHHOTO  KOHJEGHCAaTopa B DHEPIHI0
W3JIyYEHHS CBETOJIHO/IA.

N3ydenue npoTekaHusi TOKa B IEMU, COAEPKAILIEH KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MNOTEHUHUANIOB (HANpPsDKEHUs) MPU  TOCIIEI0BATEIBHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiga KOHASHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmosannwlii 31eKmpuyuecKuil mox.



Cuna Toka. [locTosTHHBIH TOK.

VYcnoBusi CylecTBOBaHUSI MOCTOSHHOTO AJIEKTPUYECKOrO0 TOKa. VMICTOYHUMKHM TOKA.
Hanpsoxkenne U u O/1C é.

3akon OMa JJ1s1 y4acTKa IEIH.

DNEeKTPUUECKOE COMPOTHUBJICHUE. 3aBUCHUMOCTh CONPOTHUBJICHUS OJIHOPOJHOTO
IIPOBOJIHUKA OT €r0 JUIMHBI U IUIOLIAAU MONEPEYHOr0 CEYEHUS. Y JEIbHOE COIPOTUBIICHUE
BEIIECTBA.

[TocnenoBatenbHOE, MapajlIeIbHOE, CMEIIAHHOE COEMHEHHUE NMPOBOJHUKOB. Pacuér
Pa3BeTBIEHHBIX AekTpuueckux neneit. [Ipasuna Kupxroda.

PaGora snexrpuueckoro Toka. 3akoH Jxoynsa—Jlenna.

MomHOCTh 3JIEKTPUUECKOro ToKa. TeroBas MOIHOCTb, BbIAEIsIEMast HA PE3UCTOPE.

OJIC m BHYTpEHHEE CONPOTHBJICHHE HMCTOYHMKA TOKa. 3akOoH Oma [ MOJHOH
(3aMKHYTOI) 3JIEKTPHUYECKOM T1eni. MOIITHOCTh UCTOYHHUKA TOKa. KOpoTKoe 3aMbIKaHue.

Konnencarop B 11enu nocTossHHOTO TOKA.

TexHnueckrue ycTpouCTBa U TEXHOJOTHMYECKHE IMPOILECCHI: aMIEepPMETpP, BOJIBTMETP,
peocTar, CUETYUK JIEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

N3mepenue cuiibl TOKa U HAMPSHKEHUS.

UccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa OT HAMpPSOKEHUS MJIsi PE3UCTOpA, JIAMIIBI
HaKaJIUBaHUs U CBETOUOA.

3aBUCHMOCTD COMPOTHUBIIEHUS IMIIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TIJIOMIAIN
MONIEPEUYHOr0 CEUCHUS U MaTepHaa.

UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT CONPOTUBIEHUS TPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe wm3mepenue IJIC. KopoTkoe 3aMblkaHHE TajlbBaHUYECKOIO 3JIEMEHTa U
OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

CriocoObI coefMHEeHMSI HICTOYHUKOB Toka, DJ[C Garapeii.

UccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXKAY MOJTIOCAMH UCTOYHUKA TOKA OT CHUJIBI
TOKa B LIETH.

Yuenuueckuii sxcnepumenm, nabopamopnsvie padomul, nPAKMUKYM.

UccnenoBanre cMEIIaHHOTO COSTMHEHUS PE3UCTOPOB.

I/I3MepeHI/Ie YACIBbHOT'O COITPOTUBJICHUS ITPOBOIHHUKOB.



HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAINPSKEHUS JUUIS JIAMITbl HAKAJIMBAHUSL.

YBenuueHue npejaena u3MepeHus amnepmerpa (BoJIbTMETPA).

N3mepenune 3/1C 1 BHyTpEHHETO CONPOTUBIEHUS UICTOYHUKA TOKA.

UccnenoBanue 3aBucumMoctd OJIC rampBaHUYECKOrO 3JIEMEHTAa OT BPEMEHH IpHU
KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHUIMAIOB MEXAY MOJIOCAMH UCTOYHUKA TOKA OT CHUJIBI
TOKA B LIETIH.

HccnenoBanne 3aBUCUMOCTH MOJE3HONM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunwix cpedax.

DneKTpu4YecKass IPOBOJAMMOCTD PA3JIMYHBIX BEHIECTB. DJIEKTPOHHASI IPOBOJUMOCTH
TBEPIBIX METAUIOB. 3aBUCHUMOCTb CONPOTHBIICHHS METAUIOB OT TEMIIEpaTyphl.
CBepXnpoBOAMMOCTb.

DneKkTpuyecKkuil TOk B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX TyYKOB.

[TonynpoBoauuku. CoOCTBEHHass M NMPHUMECHAs] MPOBOAUMOCTH IOJTYNPOBOJIHUKOB.
CoiicTBa p—Nn-niepexoja. [lomynpoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYECKU TOK B  BJIEKTPOJIUTAX. OJEKTPOJIMTHYECKAss JUCCOLMALIUS.
OnekTponn3. 3akoHbl Dapajes Ayl ANEKTpoIU3a.

DOnekTpuueckuil TOK B raszax. CaMOCTOSITENbHBI M HECAaMOCTOSITEIbHBIN pa3ps/l.
PaznuyHble TUIIBI CAMOCTOSTENBLHOTO pa3psaaa. Mosnuus. [1nazma.

TexHuueckrue yCTpOWCTBA M INPAKTUYECKOE NPUMEHEHUE: Ta30pa3psiAHbIE JIAMIIBI,
AIIEKTPOHHO-Ty4YeBasgs TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPBI: JIMOA, TPAH3UCTOD,
dboTtoanon, CBETOAMOJ, TalbBaHWKA, paUHUpPOBAHWE MEIW, BBHIIUIABKA ATIOMUHUSA,
AIEKTPOHHAS MUKPOCKOIIHSL.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTUBJIEHUS METAJIJIOB OT TEMIEPATYPHI.

IIpoBOAMMOCTE ANEKTPOIIUTOB.

3akonbl anekTponuza dapanes.

Hckposoni pa3psia 1 IpOBOAUMOCTS BO3yXa.

CpaBHeHHE TPOBOJIUMOCTHA METAJIJIOB U MOJIYITPOBOIHUKOB.

OAHOCTOPOHHSS TPOBOJUMOCTD TMO/1A.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomul, RPAKMUKYM.

HabGmronenue snexrpoiaunsa.



N3mepeHue 3apsaa 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COTPOTHBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHATHE BONBT-aMIIEPHOMN XapaKTEPUCTUKH IUOAA.

Pu3nyecKud NPAKTHKYM.

CriocoObl m3MepeHusi (PU3NYECKUX BEIUYMH C HCIOJIb30BAHUEM aHAJOTOBBIX H
U(GPOBBIX  M3MEPUTENBHBIX MPUOOPOB U  KOMIIBIOTEPHBIX JaTUYUKOBBIX  CHCTEM.
AOGCOIOTHBIE M OTHOCHUTEJIbHBIE MOIPEIIHOCTH U3MEPEHUN (pu3ndeckux BennyuH. OreHKa
IpaHull TOTPEIIHOCTEH.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHHM, HCCIEAOBAHUNA 3aBUCUMOCTEH (PU3NUECKUX
BEIIMYUH, TPOBEpPKA TMPEIOKEHHBIX THUMOTe3 (BBIOOp U3 pabOT, OMUCAHHBIX B
TEMaTUYECKUX  pazienax «YUeHHYECKUH  OKCIIEpUMEHT, JabopaTtopHble  paboThI,
HPAKTUKYM).

Me:xnpeaMeTHbIe CBSA3H.

N3ydyenne kypca gusuku yrayOnéHHoro ypoBHA B 10 kiacce OCYLIECTBISIETCS C
y4€TOM COJIepPKATEIbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMHU MaTeMaTHUKH, OWOJIOTHH,
XUMHH, Teorpapuu U TEXHOJIOTUH.

Mescnpeomemnsle nOHAMUA, CEA3AHHBIE C U3YUCHUEM MEMO0008 HAYUHO20
no3nanuA: SBJICHUE, Hay4HbIH (akT, rumotesa, (usnueckas BeIMYMHA, 3aKOH, TEOpUS,
HAOJIIOJIEHNEe, OKCIEPUMEHT, MOJEIUPOBaHUE, MOJIeJb, HW3MEpPEHUEe, MOrPEeUIHOCTU
U3MEpEHUH, H3MEPHUTENbHbBIE PUOOPHI, UppoBas 1adopaTopus.

Mamemamuxka: peuieHue cucTeMbl ypaBHeHUW. JIuneliHas ¢(yHkums, napabona,
runepOona, ux rpaduku u cBoiictBa. TpuroHoMmerpudeckue (QYHKIMH: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO. BEKTOPHI M MX MPOEKLINHU
Ha OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonozun: wmexaHwdeckoe JIBIDKCHHE B JKMBOW mpupone, auddysus, ocMmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpY)KaloIeWd Cpesbl,
YTUIU3AIs OMOOPTaHWYECKOTO TOTUIMBA I BHIPAOOTKH «TETIOBOI» M AIIEKTPOIHEPTHH,
MOBEPXHOCTHOE HATsHKEHHUE U KalWUISpHbIE SBJICHUS B IPUPOJIE, STECKTPUUECKHUE SIBJICHUS B
JKUBOM IPUPOJIE.

Xumua: JUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHME AaTOMOB M MOJEKYJ, MOJIb

BCIICCTBA, MOJIsIpHAasd MaccCa, IMOJYYCHHUC HAHOMATCPHAJIOB, TCIIJIOBBIC CBOMCTBA TBépJ]BIX



TEN, XUAKOCTEH U Ta30B, XKUIKUE KPUCTAJUIbI, SJEKTPUUYECKHE CBOWCTBAa METaJUIOB,
AIIEKTPOIUTUYECKAS TUCCOLMAIINS, TAIbBAaHUKA, JIEKTPOHHASI MUKPOCKOIIHS.

TI'eozpaghus: BnaxxHOCTH BO3AyXa, BETPBI, 0APOMETpP, TEPMOMETP.

Texnonozusa: npeobpa3oBaHue ABKCHUM C HUCIOJIB30BAHMEM MEXAHU3MOB, YUYET
CyXOro M JKHJIKOTO TpEHUS B TEXHHUKE, CTAaTUYECKHUE KOHCTPYKUUU (KPOHIUTEHH,
peméryaTbie KOHCTPYKIIUU), UCIIOJIb30BAaHUE 3aKOHOB COXPAHEHHSI MEXaHUKU B TEXHUKE
(rupockorn, BOJOMET WU APYTHE), JABUTATENIb BHYTPEHHErO CrOpaHus, MapoBas TypOuWHa,
OBITOBOW XOJIOIUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUH MOJIYYSHHs] COBPEMEHHBIX MaTEPHAJIOB,
B TOM YHCJIE€ HaHOMAaTepUajoB, U HAHOTEXHOJIOTMM, OHIIEKTPOCTaTHUECKas 3allluTa,
3a3eMJICHHE DJIEKTPONPUOOPOB, Ta30pa3psaHbIE JIAMIIbI, MOJYIPOBOJHUKOBBIE MPUOOPHI,

rajibBaHHKa.

11 KUIIACC

Pa3zpnen 4. DuiexkTpoauHammka.

Tema 4. Maznummnoe noie.

B3aumopeiicTBie MOCTOSHHBIX MAarHUTOB M TPOBOJHUKOB C TOKOM. MarHutHoe
nosie. Bexrop marauTHOM MHAyKuMH. [I[puHIMD Cyneprio3uiyu MarHUTHBIX osel. JInnnn
MarHUTHON UHIAYKIUU.

MarnutHoe TOJIe TPOBOJHUKA C TOKOM (MPSMOTO TIPOBOJHHMKA, KATYIIKH U
KpyroBoro BuTka). OneIT Jpcrena.

Cuna Amniepa, e€ HanIpaBJICHUE U MOJYJIb.

Cuna JlopeHiua, e€ HampaBieHUE U MOAYJb. [[BH)KEHHE 3apsyKEHHOW YacTULbI B
OJIHOPOJTHOM MAarHUTHOM Iojie. PaGora cuitbl Jlopenta.

MarnautHoe none B Beniectse. DeppoMarHeTuku, napa- u JuaMarHeTUKH.

TexHruueckre yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLIECCHI: IPUMEHEHUE TTOCTOSTHHBIX
MarHuTOB, JJICKTPOMATHUTOB, TECTEP-MYJIbTUMETP, dIAECKTPOABUTATENL SIKOOU, YCKOPUTEIH
AJIEeMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna nuHMIA WHAYKIMA MarHATHOTO TOJIA TOJOCOBOTO U IMOJKOBOOOPa3HOTO
MOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMil MarHUTHOM WHIYKUMUMU TOJS AJWHHOTO TMPSMOTO TPOBOJHUKA W

3dMKHYTOT'O KOJIBIICBOT'O MPOBO/ITHUKA, KATYIIKHA C TOKOM.



B3anmopelicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuiibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

Hab6mronenne nBuxkeHus myyka 3J1€KTPOHOB B MAarHUTHOM TIOJIE.

[lpuHuun necTBUSA SIEKTPOU3ZMEPUTENHHOTO MPUOOpPAa MarHUTOIIEKTPUUECKOU
CHUCTEMBI.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomui, npaKMUKyMm.

HccnenoBanrne MAarHUTHOTO MOJISL TOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBONCTB eppOMarHeTUKOB.

HccnenoBanue 1eiCcTBHUS MOCTOSHHOTO MarHuTa Ha PaMKy C TOKOM.

N3mepenue cuinbl Ammepa.

N3ydenune 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Ornpenenenrie MAarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHHUSI CUIIbI AMIIEpa.

Tema 5. dnekmpomazHumnan uHOYKYUsL.

SBneHue HNEKTPOMArHUTHOM HMHAYKIHMHU. [IOTOK BekTOpa MarHUTHOM HMHIYKIIMH.
OJ1C uHaykuuu. 3aK0oH 3JeKTpoMarHuTHoN uHaykuuu dapanes. BuxpeBoe 3inekTpuyeckoe
nosie. Toxkn Dyko.

O/J1C uHAYKIMY B IPOBOAHUKE, ABUKYIIEMCS B OJJHOPOJJHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NunykrtuBHOCTh. KaTymika MHIYKTMBHOCTH B LEMHA IOCTOSIHHOIO TOKa. SIBleHUE
camonHaykuuu. 3/C caMOMHIYKIIMH.

DHeprusi MarHUTHOTO MOJISl KATYIIKA C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHuueckne yCTpOWCTBA M TEXHOJOTHMYECKHE MPOLECChl: WMHIYKIMOHHAS I€Yb,
COJICHOU/I, 3aIlMTa OT 3JIEKTPU3ALUU TEJ IPU ABUKEHUU B MATHUTHOM I10J1€ 3€MJIU.

Jemoncmpayuu.

Habnroienue siBeHus SIEKTPOMArHUTHON WHTYKITHH.

Uccnenoanue 3aBucumoctd 3/]C MHIYKIIMU OT CKOPOCTH U3MEHEHHS] MATHUTHOTO
MOTOKA.

IIpaBuiio Jlenna.

[Tamenue MaruuTa B aIFlOMUHUEBOM (MEIHOM) TpyOe.

SIBrIeHME CaMOMHAYKLIHH.



Uccnenosanue 3aBucuMoct O/C caMOMHIYyKUIMU OT CKOPOCTH M3MEHEHUS CHJIBI
TOKa B LIETH.

Yuenuueckuii 3xcnepumenm, nadbopamopnsie padomuit, npaKMUKyMm.

HccnenoBanue sABIEHUS JIEKTPOMArHUTHOW MUHIYKIIMH.

OnpeneneHre MHIYKLIUN BUXPEBOIO MarHUTHOTO TIOJISL.

HccnenoBanue sBICHUS CAMOMHAYKIUU.

COopka MoeH 3EKTPOMarHUTHOTO TeHepaTopa.

Paszpnes S. KoreOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenpnas cucrema. CBoOOAHbBIE KOJIEOAHNUS.

apmonunueckue konebanusi. KuHemMaThyeckoe H  JUHAMHUYECKOE OIHUCAHUE.
DOHepreTuyeckoe OINucaHue (3aKOH COXPAaHEHUS MeXaHW4eckoil sHepruu). BbsiBojg
TUHAMUYECKOTO OIMUCAaHUS TapMOHUYECKMX KOJeOaHWil W3 HX DHEPreTHYeCKoro u
KHUHEMAaTUYECKOTO OTHUCAHMUS.

Awmruutyna u ¢asza xonebanuil. CBsi3b aMIUTUTYABI KOJIEOAHUI MCXOIHON BETUYHHBI
C aMIUTUTYAaMH KoJieOaHui e€ CKOPOCTH U YCKOPEHUSI.

[lepuon wu wyacrora konebanuit. Ilepron ManbIx CBOOOJHBIX — KoJieOaHUU
MaTeMaTudyeckoro MasitTHuka. [leproa cBoOOIHBIX KOIeOaHUM MPYKUHHOTO MasiTHUKA.

[lonsitTne o 3aryxaroumx KojebaHusix. BoiHyxIeHHble konebaHusa. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxanusi Ha BUJI pe30HAHCHOW KpUBOM. ABTOKOJICOaHMSI.

TexHnuyeckue ycTpolcTBa U TEXHOJOTUYECKUE MPOIECChl: METPOHOM, Yachl, KaueiH,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

emoncmpayuu.

3anuch KoaebaTenbHOTO ABMKECHHUS.

Habnionenne He3aBUCHMOCTH Tepuo/ia ManbIX KosiebaHWil rpy3a Ha HHUTH OT
aAMIUTUTYBIL.

HccrnenoBanne 3aTyxaomux KoJeOaHWH M 3aBUCMMOCTH IepHoJa CBOOOJHBIX
KoJieO0aHU OT CONPOTUBIICHUS.

HccnenoBanue konebaHuil rpy3a Ha MAaCCUBHOU MPYKHHE C LENbI0 (POPMUPOBAHUS
NpEeJCTaBICHUH 00 HaearbHON MOJIEIH MPYKUHHOTO MAasiTHUKA.

3aKOH COXpaHEHUs YHEPTUHU NPU KOJEOAHUSIX Tpy3a Ha MPYKUHE.

UccnenoBanue BbIHYKACHHBIX KOJICOaAHUH.



HabGmronenne pezoHanca.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomul, RPAKMUKYM.

N3mepenue neprona cBOOOAHBIX KOJCOAHUN HUTSHOTO U MPYXUHHOTO MAasiTHUKOB.

N3ydenue 3akoHOB IBUKEHUS TeJa B X0/1€ KOJeOaHMii Ha yIpyroM MoJiBece.

N3yueHue NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoGpazoBanue 3HEPTUH B IPYKUHHOM MasiTHUKE.

UccnenoBanue yoObIBaHUSI aMILTATYABI 3aTyXaIOIIKUX KOJIeOaHUH.

HccnenoBanue BhIHYKICHHBIX KOJIeOaHUM.

Tema 2. dnekmpomazHumnele Ko1edanus.

Koneb6arenpubiii koHTYp. CBOOOIHBIE 3IEKTPOMArHUTHBIE KOJeOaHUsI B HJI€aIbHOM
kosnebarenbHOM KOHTYpe. @opmyna Tomcona. CBS3b aMILTUTYIBI 3apsiga KOHAEHcATopa ¢
aMILTUTYI0OM CUJTBI TOKA B KOJIEOATEILHOM KOHTYpE.

3aK0H COXpaHEHUsI YHEPTUU B UACATLHOM KOJIe0aTEIIbHOM KOHTYpE.

3aTyxaromue AJICKTPOMArHUTHBIC KoJeOaHus. BBIHYXIEHHBIE JJIEKTPOMATHUTHBIC
KoJIeOaHusl.

[lepemenHblli TOK. MOIIHOCTh NMEPEMEHHOTO TOKA. AMIUIMTYIHOE U ACHCTBYIOIIEE
3HAQYCHUE CWJIBl TOKA M HANpPsDKEHUS MPHU Pa3iuyHON ¢GopMe 3aBUCUMOCTH MEPEMEHHOTO
TOKa OT BPEMEHH.

CuHycomaanbpHbBll IEpEMEHHbIM TOK. Pe3nucrop, KOHAEHCATOp W KaTyllKa
WHJYKTUBHOCTH B MU CUHYCOUJAIBHOTO NMEPEMEHHOro Toka. Pe3oHanc TokoB. Pe3oHaHc
HaIPSOKEHUMN.

Uneanbupiit  Tpancpopmatop. [lpouwsBoactBo, mepemadya u — mnoTpebieHue
ANEKTPUYECKON SHEPTUH.

OKOJIOTUYECKWE  PUCKH TpPU  TMPOU3BOJACTBE  dJeKTpodHepruu.  KymbTypa
MCII0JIb30BAHMS 3JIEKTPOIHEPTUU B ITOBCEITHEBHOM JKU3HHU.

TexHudeckrne yCcTpOMCTBA U TEXHOJOTHYECKHE MPOIECCHI: AICKTPUUYCCKUN 3BOHOK,
reHepaTop NEePEMEHHOI0 TOKAa, TMHUHU 3JEKTponepeaay.

Jemoncmpayuu.

CBoOOIHBIE 2JIEKTPOMArHUTHBIE KOJIECOaHUSI.

3aBUCUMOCTh YAaCTOTHI CBOOOIHBIX KOJICOAHWH OT HMHIYKTUBHOCTH M EMKOCTH
KOHTYpA.

OcuumniorpaMMBbl 3JIEKTPOMATHUTHBIX KOJIEOAHUH.



I'enepaTop HE3aTyXalOIKX 3JIEKTPOMATHUTHBIX KOJIEOaHUN.

Mopeinb 31eKTpOMarHuTHOIO FeHepaTopa.

BoIHy)X1€eHHBIE CHHYCOMIaJIbHbIE KOJIEOAHMUS.

Pesucrop, kaTyika THAYKTUBHOCTH U KOHJIEHCATOP B LEMU TEPEMEHHOIO TOKA.

Pesonanc mpm  1OCIENOBATENIBHOM  COCIMHEHUM  PE3HCTOpA,  KATYLIKH
MHJIYKTUBHOCTH U KOHAEHCATOpA.

YCcTpoiCTBO M MPUHIIUI AEUCTBUS TpaHC(hOopMaTOpa.

Mopenb TMHUN 3JEKTpoIepeaauH.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padbomoi, npAKMUKyMm.

Nzyuenne tpanchopmaropa.

UccnenoBanne NEpeMEHHOTO TOKa 4epe3 IOCIENOBATENIBHO  COEIUHEHHBIE
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

Habnronenne 31eKTpoMarHuTHOTO pe30HaHca.

NccnenoBanue paboOThl HCTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKmMpoOMaAZHUMHbLE GOJIHDI.

MexaHnyeckue BOJIHBI, YCIOBUSI UX pacrpocTpaHeHus. [lonepeunsie U npooJibHbIE
BoJIHBI. [lepuos, ckopocTh pacmpocTpaHeHus W AjuHa BOJHBI. CBOWMCTBA MEXaHHYECKHX
BOJIH: OTpa)KE€HUE, MpeJoMIIeHne, HHTepdepeHIus u 1udpakims.

3Byk. CxopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHUE OKPYIKAIOIIECH CPEIbI.

DONEeKTpOMAarHUTHbIE BOJHBL. YCJIOBHUSL U3JyYEHUS OJIEKTPOMATHUTHBIX BOJIH.
B3auMHas opueHTanuss BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaK€HUE, IPEIOMIIEHUE, MOJISIpU3aLys,
uHTepepeHuns u AUPPaKIus.

[Ikana 31€KTpOMarHUTHBIX BOJIH. IIprMeHeHNe 3J1€EKTPOMarHUTHBIX BOJIH B TEXHUKE
u OBITY.

[TpuHIMIBI paiuoOCBA3U U TeNeBUAeHU. Pannonokanus.

DIIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEIbI.

TexHnueckne  yCTpOHMCTBA W  IPAKTUYECKOE  IPUMEHEHHE:  MY3bIKaJIbHbIC
UHCTPYMEHTHI, pafap, paJAuoONpuUEMHHUK, TEJIEeBH30p, aHTeHHa, TtenedoH, CBY-medys,
yIbTPa3BYKOBasl TMarHOCTHUKA B TEXHUKE U METUIIMHE.

Hemoncmpayuu.



O06pa3oBanue U pacIpOCTPaHEHHUE MOTIEPEYHBIX U MPOIOJIBHBIX BOJH.

Konebmromeecs Teso Kak UICTOYHUK 3BYKA.

3aBUCUMOCTD JUIMHBI BOJIHBI OT 4aCTOTHI KOJIEOaHUH.

Habmronenue oTpaxkeHus: U MpeJoMIICHUS MEXaHMUYECKUX BOJIH.

HabGmonenne nareppepeHunu U quppakiuu MEXaHUYECKUX BOJIH.

AKycTHYeCcKuil pe3oHaHC.

CBolicTBa yIbTpa3ByKa U €ro NIpUMEHEHHE.

Habnronenne cBsi3u TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOW M YacTOTOM
KoJie0aHuH.

UccnenoBanne CBOMCTB AJIEKTPOMArHUTHBIX BOJH: OTPaXEHUE, IMPEIOMIICHHUE,
noJisipu3anus, Jupaxius, HHTephepeHITus.

Ob6Hapy>xeHne HHPPaKPaACHOTO U YIbTPAPUOIETOBOTO U3TyUCHUM.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

N3yueHne nmapaMeTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE pPaACIpPOCTPaHEHWE CBETa B OJOHOPOAHOW cpexe. Jlyd cBera.
To4euHbIi1 ICTOYHUK CBETA.

OTtpaxkeHnue cBera. 3aKOHBI OTpaxkeHUs cBeta. [locTpoeHne n300paxeHuil B IIIOCKOM
3epkaiie. Chepudeckue 3epkaa.

[Ipenomnenne cBeta. 3aKOHBI MPEIOMIICHHS CBeTa. AOCONIOTHBIN TMOKa3aTelb
npesomiieHnsa. OTHOCUTENBHBIN MOKa3aTeNb npesiomiieHus. [1oCTOSHCTBO 4acTOThl CBETa U
COOTHOILIEHUE JJIMH BOJH IPU NEPEXO0J€ MOHOXPOMAaTHYECKOTO CBETa 4YEpPE3 IpaHULlY
pazzena IByX ONTHYECKUX Cpe/l.

Xon nyueit B mpusme. Jucniepcus ceeta. CiioxHbIN coctaB Oenoro ceta. L[BeT.

[lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yroa TOJHOTO BHYTPEHHETO
OTpaXKEHUS.

Cobuparonue u pacceuBaronie JuH3bl. ToHKas jguH3a. DOKYCHOE pacCTOSTHUE U
ONTHYECKass CUIa TOHKOW JIMH3BI. 3aBUCHUMOCTh (POKYCHOTO pPACCTOSIHUS TOHKOMU
cepruyecKkoil TMH3BI OT €€ TEOMETPUU U OTHOCUTEIBHOTO TIOKA3aTeNs MPEJIOMIICHUSI.

dopmyiia TOHKOM JMH3BL. Y BEIIMYECHUE, 1aBAEMOE JIMH30M.



XoJ sryda, IpOLIEANIETO JUH3Y MO MIPOU3BOJBHBIM YIIIOM K €€ IIaBHOW ONTHYECKOU
ocu. [TocTpoenune n3o0paxeH TOUKU U OTpe3Ka MPSIMOIl B COOMPAIOIINX U PaCcCEUBAIOIINX
JIMH3aX U UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromias cnocooHocTh. ['11a3 kKak onTuyeckas cucteMa.

[Ipenenpr TPUMEHUMOCTH T€OMETPUUYECKOU ONTHUKH.

BonnoBast onrtuka. WMutepdepenuus ceta. KorepeHTHble HCTOYHUKHU. Y CIOBHS
HaONIOJIEHU MaKCUMYMOB M MHUHUMYMOB B HMHTEP(PEPEHIIMOHHON KapTUHE OT IBYX
KOT'€pEHTHBIX UCTOYHUKOB. [IprMephl Ki1accuuecknx HHTEPPEPEHIIUOHHBIX CXEM.

Hudpaxmus ceta. HudpakinuonHas pemérka. YcClIoBHE HAONIOACHUS TJIaBHBIX
MaKCHUMYMOB TIpU MaJI€HUU MOHOXPOMATHYECKOTO CBETA HA AUPPAKIUOHHYIO PEIIETKY.

[Tonspuzauus ceera.

TexHu4eckne yCTpOMCTBA M TEXHOJIOTMYECKHME ITPOLIECCHI: OYKH, JIyma, MEPUCKOIL,
dboToanmapar, MUKPOCKOI, MPOEKIMOHHBIN armapaT, MPOCBETIICHUE ONTHKH, BOJIOKOHHAsS
OMNTHKA, TU(PAKIIMOHHAS PEIIETKA.

emoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.

HccnenoBanne npeaoMIIeHUs CBETA.

HabmioeHre moaHOro BHYTPEHHET0 oTpaxeHus. MoJienb CBETOBO/IA.

HccnenoBanne xona CBETOBBIX IMYYKOB 4Y€pe3 IUIOCKOINAPAJUICIbHYIO IUIACTHHY U
IIPU3MY.

WccnenoBanue cBOMCTB N300paKeHH B IMH3aX.

Mopenu MUKpPOCKOIIA, TEJIECKOTIIA.

Hab6monenne natepdepeHium ceera.

HabmroneHne 1BeTOB TOHKUX MIEHOK.

Hab6monenne nudpakuuu cBera.

N3ydenne nudpakiimoHHON peméTKu.

Habmionenne audpakiinOHHOTO CIIEKTpa.

Hab6monenue nucnepcun cBera.

Habmionenne nonsipuszanuu cBeTa.

[IpuMeHeHnne NOaAPOUIOB AJIA U3YUCHUS] MEXaHUUECKUX HAIPSKECHUM.

Yuenuueckuii sxkcnepumenm, nadopamopnvie pabomaul, npaKmuKym.

I/I3MepeHI/Ie IMoKasaTeJid IMPEJIOMIICHHA CTCKIIA.



HccrnenoBanne 3aBHCHMOCTH (POKYCHOTO pacCTOSHHUSI OT BemlecTBa (Ha mpumepe
JKUJIKUX JIMH3).

N3mepenune GoKyCHOTo pacCTOSIHHS paCCEUBAOIINX JIMH3.

[TomyueHue n300paxeHust B CUCTEME U3 IUIOCKOT'0 3epKajla U JIUH3BI.

[Tonyyenue n300pakeHUs B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONNYECKUX CUCTEM.

Hab6monenne nudpakunu, nHTEp(PEpEeHINN U NOASIPU3ALUU CBETA.

N3ydyenue nonspusanuu cBeTa, OTPAKEHHOTO OT ITOBEPXHOCTH IUIJIEKTPHKA.

N3ydenune uHTEpPEepeHIINH Ja3epHOTr0 U3ITYYCHUS Ha IBYX LIEIIsX.

HabGmtonenue nucrnepcun.

Habmronenue u uccnenoBanue TuppakiMOHHOTO CIEKTPA.

N3mepenne qIrMHbBI CBETOBOU BOJIHBI.

[TomyueHue crekTpa W3JIy4eHUS CBETOAMOAA IPH MOMOUIM JU(PPAKIMOHHON
PELIETKY.

Pasnen 6. OcHOBBI ClIeHAJIBLHON TEOPUH OTHOCHTEIbHOCTH.

I'paHuibl NPUMEHMMOCTH KJacCM4eckod MexaHukd. [locTynmaTel crnenuanbHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON uHTepBai. IIpeoOpazoBanust Jlopenma. VYcmoBue
NPUYMHHOCTH. OTHOCUTENHLHOCTh OJTHOBPEMEHHOCTH. 3aMe/ICHHE BPEMEHHU U COKpAILEHUE
JUIMHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHLIBI.

CBs13b Macchl ¢ SHEPTUEl U UMITYJIBCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUS TIOKOSL.

TexHnueckne ycTpoWcTBA UM TEXHOJOTMYECKHE  IPOLECCHI:  CIYTHUKOBBIE
NPUEMHHKH, YCKOPUTEIIN 3apSKEHHBIX YaCTHULI.

Y4eHHUeCKHi SKCIIEPUMEHT, JIa0OpaTOPHBIE pa0OThI, MPAKTHKYM.

OnpeneneHre UMITyJIbCa W 3HEPTUM PENATUBUCTCKUX dacTull (1Mo Qororpadusm
TPEKOB 3apsKEHHBIX YAaCTUL] B MATHUTHOM T10JIE).

Paszpnen 7. KBantoBas pusuka.

Tema 1. KopnycKynapno-60aH0801l Oyanu3m.

PaBHOBecHOE TeIUIOBOE M3NydyeHUE (M3TydyeHUue aOCOJIIOTHO YEPHOro Tesa). 3aKOH
cMmemnenns Bunaa. 'mnoresa Ilnanka o kBanTax.

@DoTOHBI. DHEPTHS U UMITYJIBC (POTOHA.



doroadpdexr. Ombrtet A. I'. CromeroBa. 3akonbl ¢otodrddexra. YpaBHEHHE
OinmTeHa 1 Gororddexra. «KpacHas rpanunia» dpotodrddekra.

JlaBneHue cBeTa (B YaCTHOCTH, JIaBJIEHUE CBETAa Ha a0OCOJIIOTHO MOTJIOLIAIOIIYIO U
abcooTHO oTpaxarolryto nosepxHocts). OnbiTel I1. H. JleGenena.

BonnoBeie cBoiictBa yactun. Bosubel ge bpoiura. [Jnuna BonHel ne bpoina un
pasMepsl 00NacTH JIOKaJW3allMd JIBIDKYIIEWcs dacTuibl. KopmycKymnsipHO-BOJIHOBOM
nyanusM. Judpakuus 3JIeKTpOHOB Ha KpUCTAJUIAX.

Crneunduxa wu3mepeHuit B wmukpomupe. COOTHOIIEHHS] HEOIpeaenEéHHOCTeN
['eitzenOepra.

TexHudyeckne  yCTpOHMCTBA W TEXHOJIOTMYECKHME  ITPOLIECCHI:  CIIEKTPOMETP,
dbotornement, GOTONATUHNK, TYHHETHHBIA MUKPOCKOTI, COJIHEUHAsi OaTapesi, CBETOAUOI.

Hemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE C ITMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeHIHETo (oTodddexTa.

HccnenoBanue 3aBUCUMOCTH CONTPOTHUBIICHUS MOIYITPOBOJAHUKOB OT OCBEIIEHHOCTH.

CBeTonuo.

Conneunas OaTapes.

Yuenuueckuii s3xcnepumenm, nabopamopnuie padbomoi, nPAKMUKYM.

UccnenoBanue ¢poTopesucropa.

N3mepenue noctostaHOM [lmanka Ha ocHOBe uccaeaoBanus Gororddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€pe3 CBETOAMO OT HaNpPSKEHUS.

Tema 2. @u3zuka amoma.

OnbITel 1O UCCIAEAOBaHUIO CTpoeHusi aroma. IlnanerapHas wMopenp aroma
Peszepdopna.

[Toctynatel bopa. M3nydenue u mornomieHue (POTOHOB TpHU TEPEXOJAE aToMa C
OJIHOTO YPOBHS DHEPTUH HA IPYTOM.

Bunel ciektpoB. CrieKTp ypoBHEH 3HEPTUU aTOMa BOAOPOJIA.

CrnoHTaHHOE U BBIHYKJICHHOE M3JIyuyeHHe cBeTa. Jlazep.

TexHuueckne yCTpOMCTBA M TEXHOJIOTMYECKHME IPOLIECCHI: CIIEKTPaJbHBIM aHAIU3
(cnexkTpockom), Jiazep, KBAHTOBBIN KOMITbIOTED.

Jemoncmpayuu.

Monens omnbita Pezepdopna.



Habmronenne nuHeHYaThIX CIIEKTPOB.

YCTpOUCTBO U JEUCTBUE CUETUYMKA MOHU3UPYIOIINX YaCTHII.

OrmpezeneHne AIMHBI BOJIHBI JA3€PHOTO U3ITYUYCHUS.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padbomoi, npaKMuKym.

HaGmroienne nuueiyaToro crexkTpa.

HccnenoBanue crekTpa pa3peXEHHOTO aTOMapHOTO BOJIOpPOJa U HM3MEpEHue
nocTostHHOM Punbepra.

Tema 3. Quzuxka amomHo20 A0pa u INEMEeHMAPHLIX YACMUY,.

Hyxnonnas moxmens simpa ['eiizenbepra—lBanenko. 3apsa sjapa. MaccoBoe YHCIIO
anpa. 3oronsl.

PanuoaktuBHOCTB. Aunbda-pacnaj. DIEKTPOHHBIH U TO3UTPOHHBIA OeTa-pacma.
M'amma-uznydenue.

3aKkOH paJuOaKTUBHOrO pacmnaga. PagmoakTuBHBIE M30TONBI B mpupoje. CBoiicTBa
MOHU3UPYIOIIETO H3JIy4YeHUsA. BiMsSHUE paJMOaKTUBHOCTA HA JKUBBIE OPraHU3MBI.
EcrectBennslii poH n3mydenus. [lozumerpus.

DHeprus CBsI3u HYKJIOHOB B sifpe. A nepusie cuibl. JledexT maccsl sapa.

SAnepusie peakuuu. Jenenue u cuHTe3 saep. SAnepueie peaxTophl. IIpoGiembr
YIOPABISIEMOIO TEPMOSIAEPHOTO CHHTE3a. DKOJIOTMYECKHE AaCHEeKThbl Pa3BUTHUS SACPHOU
SHEPIreTUKHU.

Meto1bl pErucTpaluy U UCCICIOBAHUS AJIEMEHTAPHBIX YACTHULL.

OyHIaMEHTalbHbIE  B3aUMOACHCTBUSA.  bapuoHbI,  ME30HBI U  JICTOHBI.
[IpeacraBnenue o CrannaptHoil Mmojaenu. KBapk-TiirooHHas MOJENb aIpOHOB.

®uzuka 3a npeaenamu CranaaptHoi Mogenu. TéMHas MaTepusi U TEMHAsI SHEPTUSL.

EaunctBo huzmueckoil KapTUHBI MUpA.

TexHuueckne yCTPOWCTBA M TEXHOJIOTMYECKHE TMIPOLIECCHI: JIO3UMETpP, Kamepa
BunibcoHa, siAepHBI peakTop, TEPMOSJCPHBIA peakTop, aToMHas OomO0a, MarHUTHO-
pe3oHaHCcHasi ToMorpadusi.

Yuenuueckuii 3xkcnepumenm, nadopamopnvie padomul, nPAKMUKYM.

HccnenoBanue TpekoB 4acTull (110 rOTOBBIM (hoTorpadusim).

HccnenoBanue painoakTUBHOTO (hOHA C HCTIOIB30BAHUEM JO3UMETPA.

N3yueHue nornomieHns 0eTa-4yacTUll aTFOMUHUEM.

Pasnen 8. DiieMeHTHI aCTPOHOMHUM U ACTPOPU3UKH.



Otanbl pa3BuUTUs acTpoHOMHM. [IpukiagHOE M MUPOBO33PEHUECKOE 3HAUYCHUE
acTpoHOMHH. [IpUMEHHUMOCTh 3aKOHOB (PU3UKH JIsi OOBSICHEHHS] TMPHUPOABI KOCMUYECKUX
00BEKTOB.

Meroabl acTpOHOMUYECKUX UccienoBaHUuN. COBpEMEHHBIE ONTUYECKHUE TEJIECKOIBI,
paauoTeNecKomnbl, BHEATMOC(EpHasi aCTPOHOMHSL.

Bun 3Bé3qnoro ne6a. Co3Be3ausi, spKue 3BE3/IbI, MJIAHETHI, UX BUJIMMOE JABM)KCHHE.

Conneynas cucrema.

Connue. ConHeuynast akTUBHOCTb. VMcTounnk sHeprun ColiHIIa U 3BE31.

3BE3/1bI, UX OCHOBHBIE XApPAaKTEPHUCTUKU. Jlnarpamma «CHEKTpalbHBIM Klacc —
CBETUMOCTBY». 3BE3/bI IIaBHOW MOCIEA0BATEIILHOCTH. 3ABUCHMOCTD «MAacca — CBETUMOCTB)
JUIsl 3BE3] TJIaBHOM MOCJENOBAaTeNbHOCTU. BHyTpeHHee cTtpoeHue 3BE37. COBpeMEHHBIE
MPEJCTABICHUS O MTPOUCXOKICHUH U 3BOIOLNHU COJTHIIA U 3BE3/T. DTAIlbl dKU3HU 3BE3].

Muineunsiii [1yTh — Hama "anaktuka. [Tonoxenue u neuwxenue ComnHila B ['anakTuke.
Tunsl ranakTuk. Paguoranaktvku u kBa3zapbl. YEpHBIE ABIPHI B AIpax rajJaKkTHK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa606ma. Paz6eranne ranaktuk. Teopus
Bonpioro B3peiBa. PenukToBoe U3nydeHue.

Macmtabnas ctpyktypa Beenennoit. Mertaranaktuka.

Hepeménnpie mpobieMbl aCTPOHOMUM.

Yuenuueckue navniooenus.

HaGmronenust 3BE3qHOTO HebOa HEBOOPYKEHHBIM TJIA30M C  HCIOJIB30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUN IJIsi OMpPENENICHUs] TMOJOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO 1aTy: OCHOBHBIE c03Be31usi CEeBEpHOTo MOIyHIapus U sipKue 3BE3/bI.

Hab6monenus B Teneckon JIyHbI, MIaHET, TYMAHHOCTEH U 3BE3THBIX CKOIIJICHUH.

DuU3HYECKHH IPAKTHKYM.

CriocoObl  u3MepeHus: (PU3NYECKUX BEITUYMH C HCIOJIH30BAaHUEM aHAJOTOBBIX WU
U(PPOBBIX  M3MEPUTEIBHBIX MNPUOOPOB U  KOMIIBIOTEPHBIX  JIATYUKOBBIX  CHCTEM.
AGCOITIOTHBIE M OTHOCUTEIIbHBIE TIOTPEITHOCTH U3MepeHnid pu3ndeckux BennuuH. OrieHKa
IPAaHULL IOrPENTHOCTEH.

[IpoBeneHre KOCBEHHBIX HM3MEPECHHM, WCCIEAOBAHUN 3aBUCUMOCTEH (PU3NIECKUX
BEJIMYMH, TPOBEPKA MPEIIOKECHHBIX TUIMOTe3 (BBIOOp W3 pabOT, ONUCAaHHBIX B
TEeMaTUYECKUX  pasleniax «YUYEHUYECKHH  OKCIEPUMEHT, JabopaTopHbie  paboTHI,

IPAKTUKYMD).



O6o0mariee noOBTOpEeHME.

O6o0menne © cucTeMaTHU3alMs CoJepKaHHs pa3leNioB Kypca «MexaHHuKay,
«MonekynspHas ¢(u3MKa W TEPMOJMHAMUKA», «ONeKTpoAauHamuka», «Konebanus wu
BOJIHBI), «OCHOBBI CHEIMAIBHOW TEOPUH OTHOCUTENbHOCTH», «KBaHTOBas ¢u3nKay,
«IJIEMEHTBI ACTPOHOMHUHU U aCTPOUZUKI».

Ponb ¢pu3mku M acTpOHOMUU B IKOHOMUYECKOHM, TEXHOJOTUYECKOM, COIMAIBHON U
ATHUYECKON cdepax AESITENbHOCTH 4YelOBEKa, pojib M MECTO (PU3MKM M acTPOHOMHU B
COBPEMEHHOM Hay4YHONl KAapTHHE MHUpPA, 3HAYEHUE OIUCATENIbHOW, CHUCTEMATU3HPYIOLIEH,
OOBSICHUTEIPHOM W TPOTHOCTHYECKON (PYHKIMN (HU3UYECKON TEOpuHU, poib (PU3HUECKOM
Teopun B (GOPMUPOBAHUHU TNPEICTAaBIECHUNH O (U3NYECKOM KapTUHE MHpa, MECTO
dbusznueckoit KapTUHBI MHpa B OOIIEM pSy COBPEMEHHBIX €CTeCTBEHHO-HAyYHBIX

MPEJCTABICHUN O TPUPOJE.

MexnpeaMeTHbIe CBA3H.

Nzydyenne kypca ¢usuku yriayonéHHoro ypoBHS B 11 Kiacce ocyIiecTBIsieTCs C
y4€TOM COJIEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHUKH, OHOJIOTHH,
XUMUHU, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnuvie nonamus, C6A3AHHbIE C UYUEHUEM MeEMO008 HAYUHO20
no3HanuA: siBIeHUE, Hay4yHbId (akT, runores3a, Qu3nmyeckas BeIUYMHA, 3aKOH, TEOPHS,
HaOJIOZIeHne, OKCIEPUMEHT, MOJCIMPOBAaHUE, MOJENIb, HW3MEpPEHHe, IOTPEIIHOCTU
U3MEPEHUH, U3MEpUTEIbHbIE TPUOOPHI, IU(pOBas J1adbopaTopus.

Mamemamuxa: penieHHe CUCTEMbl ypaBHEHUH. Tpuronomerpudeckue (yHKIUU:
CUHYC, KOCHUHYC, TAHI€HC, KOTAaHI€HC, OCHOBHOEC TPHUIOHOMETPUYECKOE TOXKIECTBO.
BekTopsl M MX MNpPOEKIMM HAa OCH KOOPJMHAT, CIIOXKEHUE BEKTOpOB. IIpom3BonHbIe
anieMeHTapHbIX (QyHKIuH. [Ipu3Haku MmMomgoOusi TPEeyroJbHUKOB, OINpeAeNieHHuEe TUIONIAIN
IIOCKKUX (Uryp u 00bEMa Ted.

Buonozusa: >nextpuyueckue SBJICHUS B )KUBOU MPUPOJIE, KOJIeOaTeTbHbIC IBIKCHUS B
JKUBOW  TPUPOAE, OKOJOTMYECKHME PUCKU IpU  NPOU3BOJACTBE  DJIEKTPOIHEPTHH,
AIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH cpeibl, yJIbTPa3BYKOBas TUArHOCTHUKA B
MEJIUIIMHE, ONITUYECKUE SIBJICHUS B )KMBOM IIPUPOJE.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAJIMYECKAsI CTPYKTypa TBEPABIX Tell,

MeXaHU3MbI 00pa30BaHUs KPUCTAITMYECKON PEIIETKH, CIIEKTPaIbHBIN aHAIH3.



T'eocpagpus: MarHuTHBIE TIONMIOCA 3€MIIM, 3aJIe)KHM MArHUTHBIX Py, (OTOCHEMKA
3eMHOM IMMOBEPXHOCTH, ceiicMorpad.

Texnonozus: IIPUMEHEHHE MOCTOSIHHBIX ~ MAarHWTOB, AJEKTPOMArHUTOB,
ANIeKTpoABUTaTENh SIKOOU, TeHepaTop MEPEeMEHHOTO TOKa, WHIYKIMOHHAS TedYb, JTUHUU
NIEKTpOIIepeiay, JJIEKTPOABUraTelb, panap, paJluoOnpUEMHHUK, TEJIECBU30P, AHTCHHA,
tenepon, CBY-nieub, ynbTpa3ByKoBasi TUArHOCTHKA B TEXHUKE, MPOEKIMOHHBINA ammapar,
BOJIOKOHHAsI ONTHKA, COJIHEUHass Oarapes, CIIyTHUKOBBIE MPUEMHUKH, SJICpHAsT SHEPTreTHKA

nu OKOJIOTHYCCKHEC ACIICKTbI e€ Pa3BUTHA.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA  YPOBHE CPEIHEI'O OBLIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Pe3yJbTaThl OCBOCHHS Y4eOHOro mpeaMera «Du3nka» TOJKHBI
OoTpaxkaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOY4YalOIIUXCS  PYKOBOJCTBOBATHCS
chopMUPOBAaHHON  BHYTPEHHEH  MO3UIMENH JIMYHOCTH, CHUCTEMOM  IIEHHOCTHBIX
OpHUEHTAIUH, MMO3UTUBHBIX BHYTPEHHUX YOEKIEHHI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IEHHOCTSM POCCHUUCKOro OOIIECTBA, paCHIMpEHUE JKU3HEHHOrO OIbITa M OIbITa
JEATENIBHOCTA B TPOLECCE pEATM3alMM OCHOBHBIX HANpPaBICHUN BOCHUTATEIbHOU
JIE€ATEIIbHOCTH, B TOM YHCIIE€ B YACTHU:

rPaXKAAHCKOT0 BOCIIUTAHUSA:

o c(hOpMHUPOBAHHOCTD TPAKIAHCKON MO3UIIUUA 00YYAIOUIETOCs KaK aKTUBHOTO
¥ OTBETCTBEHHOT'O WIEHA POCCUHCKOTO 00IIeCTBa;

o NPUHATAE TPAJAUIMOHHBIX  OOIICYEIOBEUECKUX T'yMAaHUCTUYECKUX U
JIEMOKPATUUYECKUX LIEHHOCTE;

o TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEPECAX IPaKTAHCKOTO
oO11ecTBa, y4acTBOBaTh B CAMOYIIPABIIEHUH B 00pa30BaTEIbHON OpraHu3ally;

o YMEHHME  B3aUMOJCHCTBOBATH C  COLMAJIBHBIMU  HHCTUTYTaMH B
COOTBETCTBUU C UX (QYHKIHUSIMU U HA3HAUCHUEM;

o TOTOBHOCTbH K TYMaHUTAPHOU U BOJIOHTEPCKOU IESITEIbHOCTH.

MaTPpUuOTHYE€CKOI0O BOCIIUTAHUSA:

. c(hopMUPOBAaHHOCTH pOoCcHUiiCcKOn rpaXkJaHCKOMN HUJICHTUYHOCTH,
MaTpUOTU3MA;
o IIEHHOCTHOE OTHOILIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM

poccHiCKUX YUYEHBIX B 001acTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

o c(hOpMHUPOBAHHOCTbh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHHUS;

o CHOCOOHOCTh OIIEHWBATh CHUTYAIMIO M MPHUHUMATh OCO3HAHHBIC PELICHHUS,
OPHUEHTHUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M ILEHHOCTHM, B TOM YHUCIE B

ACATCIIBHOCTU y‘léHOFO;



o OCO3HAHUE JUYHOTO BKJIAJla B IOCTPOCHUE YCTOMYUBOTO OYyAYIIEro.

3CTETHYECKOr0 BOCIIUTAHMS:

o ACTETHYECKOE OTHOUIEHHE K MHpPY, BKJIIOYAs HJCTETUKY HAY4YHOTO
TBOPUYECTBA, MPUCYIIETO (PUZNYECKOIN HAYKE.

TPYA0BOI0 BOCIIMTAHUS:

o MHTEpPEC K pa3iu4HbIM chepam MpodecCruoHaTbHON NESITeIbHOCTH, B TOM
YKClie CBS3aHHBIM C (PU3MKOW W TEXHHKOM, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynyieit nmpodeccuu 1 peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TIJIaHBI;

o TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpPa30BaHUIO B
oOnacT PU3MKH HA IPOTSHKEHUHU BCEH KU3HHU.

JKOJIOTHYEeCKOr0 BOCIITUTAHMSA:

o c(OpMHUPOBAHHOCTh JKOJIOTUYECKON KYIbTYpbI, OCO3HAHHE TJI00aTBHOTO
XapakTepa IKOJIOTHYECKHUX MPobIIeM;

o IUIAHUPOBAaHUE U OCYILIECTBIICHHE JEUCTBUN B OKpYXKalollled cpele Ha
OCHOBE 3HaHMS 1I€JIEN YCTOMYMBOIO Pa3BUTHUS YEIOBEUYECTBA;

o pacIIUpEeHUE OMbITa ACATEIBHOCTH HKOJOTMYECKOW HAIPABICHHOCTA Ha
OCHOBE UMEIOIIIUXCS 3HAaHUU 10 (PU3UKe.

LHEHHOCTH HAYYHOI'0 NMO3HAHMS:

o c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI PU3UYECKON HAYKH,

o OCO3HAHUE IIEHHOCTH HAy4YHOW JEATEeIbHOCTH, TOTOBHOCTH B MPOIIECCE
u3ydeHHus] (DU3MKU OCYIIECTBISATh MPOCKTHYID U HCCIEOBATENbCKYIO JACSITENbHOCTh
WHJMBHU1yaJdbHO U B TPYyIIIE.

METANPEIMETHBIE PE3YJIbBTATHI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA

ba3oBble Jloru4yecKkue 1eiCTBUA:

o CaMOCTOSITETPHO  (OPMYJIHPOBATh H  AKTyaIM3UPOBAaThH  TIpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

o ONpeAesaTh LENU JEATEIbHOCTH, 3a/aBaTh MapamMeTpbl M KPUTEPUH HX

JIOCTYKCHHS,



o BBISBIISITh  3aKOHOMEPHOCTH ¥ MPOTHBOPEYHS B  PacCMaTPUBAEMBIX
(U3UYECKUX SBIICHUSIX;

° pa3pabaThIBaTh IUJIaH PEIICHUS] MPOOJIEMBbI C YUETOM aHAIM3a UMEIOIIUXCS
MaTepHaIbHbIX U HEMAaTePHAIBHBIX PECYpPCOB;

° BHOCUTb KOPPEKTHUBBI B JI€ATCIBHOCTh, OIICHMBaTh COOTBETCTBHE
PE3yABTATOB LEISM, OLIEHUBATH PUCKHU MOCIIEICTBUI AESITEIHHOCTH;

° KOOPJMHHPOBATh M  BBINOJHATH pPabOTy B  YCIOBHUSIX PeajbHOTO,
BUPTYaJIbHOTO ¥ KOMOWHHUPOBAHHOTO B3aUMOJICHCTBHS,

° pa3BHUBATh KPEATHBHOE MBIIIJICHUE TIPY PEIICHUN KKU3HEHHBIX MTPOOIIEM.

ba3oBble uccieaoBarejbCKue 1eHCTBHSA.

. BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH TIOHATUSIMH W METOIaMH
bU3UYECKO HAYKH;

° BIIQJICTh  HaBBIKAMH  y4eOHO-HCCIEAOBATEIBCKOM W TMPOCKTHOMH
NEATeTLHOCTH B 00J1acTH (PU3UKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIbBHOMY
MOMCKY METOJIOB PEIICHHS 3a7a4 (PU3NYECKOTO COACpKaHUs, TPUMECHCHHIO Pa3IMYHBIX
METOO0B ITO3HAHUS;

° BIIAQJICTh BHUJAMHU JCSITCIHPHOCTH II0 IIOJIYyYCHHIO HOBOTO 3HAHUS, €ro
HHTEpIpETAIH, MPeoOPa30BaHUI0 U IPUMEHECHHUIO B Pa3IMYHBIX YUeOHBIX CHTYaIllHUsIX, B
TOM YHCJI€ MPHU CO3/IaHUH YYEOHBIX TPOEKTOB B 00J1aCTH (PUBUKHU;

° BBISBIIATh TPUIMHHO-CJICICTBEHHBIC CBS3M M aKTyalM3UpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pEelIeHUs, HaXOJUTh apryMEHTHI JUIS JIOKAa3aTeIbCTBA CBOUX
YTBEPKJICHUH, 3a]1aBaTh apaMeTPbl U KPUTESPUHU PEIICHUS;

o aHAJM3MPOBATh IIOJYYCHHBIE B XOJC PpCIICHHS 3aJadd pPe3yJbTaThl,
KPUTHUYECKH OIICHWBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh H3MCHECHHUE B HOBBIX
YCIIOBUSIX;

o CTaBUTh M (OPMYJIHUPOBaTH COOCTBEHHBIC 3aJaydl B 00pa3oBaTEILHOM

ACATCIBbHOCTH, B TOM YHCJIC ITPU N3YYCHHUUN (1)I/ISI/IKI/I,

o JlaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
o YMETh TNEPEHOCUTh 3HAHUS 10 (U3MKEe B MPAKTUYECKYI0 00JIaCTh
KU3HEACATEIbHOCTH;

o YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;



o BBIJIBUTaTh HOBBIE UJICH, MPEJIaraTh OPUTHHAIBHBIE MOJIX0/IbI U PEIICHUS;
o CTaBUTH POOJIEMBI U 337a4H, AOMYCKAIOIINE aTbTePHATUBHBIE PEIICHUS.
PatGora ¢ undopmanueii:

o BJIa/IETh HaBBIKAMU MOIY4YeHHs] HHGOpMAUK (HU3HUECKOTO COICPIKAHUS U3

UCTOYHUKOB Pa3HBIX THUIOB, CaMOCTOATEIHHO OCYIIECTBISATh TIOUCK, aHaJM3,

CUCTEMATH3alMI0 M HHTEpHpeTaluio HWHGOPMALMM PA3NUYHBIX BUAOB U  (Qopm

IpEeCTaBICHMUS;
J OLICHMBATh JIOCTOBEPHOCTh MH(POPMALIUU;
J UCIIOJIb30BATh  CPENCTBA HMH(POPMALMOHHBIX M  KOMMYHHUKAallHOHHBIX

TEXHOJIOTUH B PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX 3a/1a4 C
coOmoeHrneM  TpeOOBaHUU  DPrOHOMHKHA, TEXHHKH  O€30MacHOCTH, THTHEHBI,
pecypcocOepekeHHsl, TMPaBOBBIX W OTHYECKMX HOPM, HOPM HH(POPMAIMOHHON
0C30MacHOCTH,

o co37aBaTh TEKCTHI (PU3MYCCKOTO COJCP)KAHUS B pa3IWYHBIX (popmaTax C
y4éTOM Ha3HaueHHs HWHGOpMalMd M IEJICBOM ayJuTOPUH, BBHIOMpAs ONTHUMAJIbHYIO
dbopMy IpeICTaBICHUS ¥ BU3YaIN3AIIHH.

KOMMyHHKaTI/IBHble YHUBEpPCAJIbHBLIC y‘{eﬁﬂble HEﬁCTBHﬂ:

J OCYULIECTBJISITH  OOIllEHHE Ha Yypokax (U3MKM U BO BHEYPOUYHOU
NEeSITENbHOCTH;

o pacro3HaBaTh MPEANOCBUIKM KOH(JIUKTHBIX CHUTyallMd M  CMsr4artb
KOH(JIUKTHI;

o pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOUYKY 3PEHHUsSI C HMCIOJIb30BaHUEM

A3BIKOBBIX CPCACTB,

. MOHUMATh W HUCIOJIb30BaTh MPEUMYIIECCTBA KOMAHIHOW U WHAWBHYaIbHOU
paboThI;
) BBIOMPATh TEMATHKy M METOJbI COBMECTHBIX ACHCTBHU C y4&TOM OOIIMX

MHTEPECOB U BO3MOYKHOCTEN KaXKJI0T0 YI€HAa KOJUIEKTUBA;

o IIPUHUMATh LA  COBMECTHOM  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHMPOBATh JCHUCTBUA N0 €€ JOCTH)KEHHUIO: COCTaBJIATh IUIaH JIEWCTBUH,
pacrpenessaTh poyid ¢ y4€TOM MHEHUH YYaCTHHKOB, 00CYXIIaTh PE3YyIbTaThl COBMECTHOU

paboThI;



o OIICHMBATh KA4YECTBO CBOEr0 BKJAJa M KaXKJIOIO0 Y4YaCTHHKA KOMaH[bl B
o01uit pe3yabTaT o pazpaboTaHHBIM KPUTEPUSIM;

o npeasiaraTh HOBBIE IIPOEKTHI, OILICHUBATH HUACU C TMO3UIUHA HOBU3HBI,
OpUTHHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

o OCYIIECTBIISITh TO3UTUBHOE CTPATETMUYECKOE TOBEJIEHHUE B Pa3INYHBIX
CUTYaIUsIX, MPOSBIISTH TBOPUECTBO U BOOOPAKEHHE, ObITh HMHUIIUATUBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe yueOHbIE NeiicTBUS

Camoopranuszanmsi:

o CaMOCTOSITEIHHO OCYIIECTBIIATh O3HABATEIBHYIO JAESATEIBHOCTh B 00J1aCTH
(GU3UKU ¥ aCTPOHOMUU, BBISIBIISITH MPOOJIEMBI, CTAaBUTh U (OPMYITHPOBATH COOCTBEHHBIE
3a/1a4u;

o CaMOCTOSITEIbHO COCTABJISITh IJIAH PEIICHUS PACUETHBIX U KAaYECTBEHHBIX
3a/1a4, TUTAH BBIMOJHEHUSI MPAKTHYECKOHM pPabOThI ¢ YYETOM MMEIOIIUXCS PECYpPCOB,

COOCTBEHHBIX BO3MOKHOCTEH U HpeHHO‘{TeHHﬁ;

o JIaBaTh OLIEHKY HOBBIM CHUTYalHSIM;
o pacHIupsITh paMKUA Y4€OHOTO MpeIMETa Ha OCHOBE JTUYHBIX MPEATIOUTCHUIH;
o JenaTh OCO3HAHHBIM BBIOOP, apryMeHTHpOBaTh €ro, OpaTh Ha cels

OTBETCTBEHHOCTb 3a PEIICHUE;
o OIICHUBATh MPUOOPETEHHBIN OIIBIT;
o crocoOCTBOBaTh (OPMUPOBAHUIO U TIPOSBICHUIO SPYIUIUU B 00JIACTH
(bU3HKY, TOCTOSTHHO MOBBINIATH CBOM 00pa30BaTENbHbIN U KYyJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJ1b, IMOLUOHAIbHBIH HHTEJJICKT:
o JIaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, BHOCUTh KOPPEKTUBBI B JIE€ATEIBbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LIEISIM;
o BJIQJICTh HABbIKAMU  TIO3HABATENbHOW pediekcun Kak  OCO3HaHUS

COBCPITaCMbIX Z[el\/’ICTBI/Iﬁ W MBICJIMTCJIBHBIX ITPOICCCOB, UX PE3YJIbTATOB U OCHOBaHI/II)’I;

o UCIIOJIb30BaTh MPUEMBI pedIeKCUH SISl OLIEHKH CUTYalluH, BBIOOpa BEPHOTO
pELIEHNS;
o YMETh OILICHUBATh PHUCKHM U CBOEBPEMEHHO MPUHUMATH PEIICHHUS] O HX

CHIDKCHHIO;



o NpUHUMATh MOTHBBI M apryMEHTHl JPYrUX MpPU aHAJIU3E PE3YIbTATOB
JEATEIbHOCTH;

o MpUHUMATh ce0s, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

o IIPUHUMATh MOTHMBBI M AapryMEHThl IPYTMX IpPU aHAJIU3€ PE3YIbTaTOB
JEATEIbHOCTH;

o MpU3HABATh CBOE MPaBO U MPABO JIPYTUX HA OIIHOKH.

B npouecce noCTHMXKEHUS JTUYHOCTHBIX PE3YJIHTATOB OCBOEHUSI MPOTPAMMBI 10
bu3uKe 71 ypOBHS CpeAHEro 00111ero o0pa3oBaHus y 00y4arommXcsi COBEPIICHCTBYETCS
AMOIMOHAIBHBIM UHTEIUIEKT, MPENO0JIaraloil chOpMUPOBAHHOCTD:

o CaMOCO3HaHMH, BKJIFOYAIOILIETO CIIOCOOHOCTH MIOHUMATh CBOE
AMOIIMOHAIBHOE  COCTOSIHME, BHUACTh  HAMpaBICHUS  Pa3BUTHS  COOCTBEHHOM
AMOITMOHAIBHOM cephl, OBITh YBEPEHHBIM B ceOe;

o CaMOpPETYJIMPOBaHUS, BKIIIOYAIOIIETO0 CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTb 32 CBOE MOBEJIEHUE, CIIOCOOHOCTh aIallTUPOBATHCS K 3MOLMOHAIBHBIM
U3MEHEHUSM U MPOSBIISATh THOKOCTD, OBITH OTKPBHITHIM HOBOMY;,

° BHYTPEHHEN MOTHUBAIMHU, BKIIOYAIOMIEH CTPEMJIEHHUE K JOCTHMKECHHIO LEIU
U YCIEXy, ONTHUMHU3M, WHULIHUATUBHOCTb, YMEHHUE JI€MCTBOBATh, MCXOAS W3 CBOUX
BO3MOXKHOCTEIH;

o OMMATHH, BKIIOYAIONMIEH  CIMOCOOHOCTh TMOHHMMATh  SMOILMOHAJIHLHOE
COCTOSIHUE JIPYTUX, YYHUTHIBaTh €r0 TPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U COTIEPEKUBAHUIO;

o COIIMANIHBIX ~ HABBIKOB, BKIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAUBATh
OTHOIICHHSI C JAPYTUMH JIOAbMH, 3a00THUTBCS, MPOSIBISATH HHTEpPEC W pa3peuaTh
KOH(JIUKTBI.

[NPEAMETHBIE PE3VJIbTATHI

K xonmy obyuenus B 10 knacce mnpenMeTHbIC pe3ynbTaThl Ha YriayOJIE€HHOM
YPOBHE JOJKHBI OTPakaTh CPOPMUPOBAHHOCTD y O0YUAIOIINXCS YMEHUM:

o MOHUMATh poiib (UMK B  DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
HKOJIOTMUECKOM, COIMAJIbHOM W 3THYECKON cdepax NesTeIbHOCTH YelIOBeKa, Pojib U
MecTO (M3MKH B COBPEMEHHON HAy4YHOM KapTHMHE MHUpa, 3HAYCHHE OIMUCATEIbHOH,

CUCTEMaTH3UPYIOIIEH, OOBSCHUTENBHOM M TMPOTHOCTHYECKOW (QYHKUUN (U3HUecKon



TEOpUN — MEXAHUKH, MOJCKYISIPHOW (U3MKU W TEPMOJIWHAMUKH, POJIb (HU3HUECKON
Teopuu B (GOPMHUPOBAHUU MIPEICTABICHUHN O (PU3NUECKON KapTUHE MUDA;

o pa3nuyaTh YCJIOBHS MPUMEHUMOCTU MOJIENIe (PU3UUECKUX TEJ U MPOIECCOB
(sIBJIEHMIT): MHEpLIMANIbHAS CUCTeMa OTCYETa, aOCOMIOTHO TBEPJOE TEJNO, MaTepuaibHas
TOYKa, PaBHOYCKOPEHHOE JBUXKEHUE, CBOOOJHOE TMaJieHHe, aOCOJIIOTHO ymOpyras
nedopMmarivs, aOCOJMIOTHO YNPyroe U aOCOJIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJEITU
rasa, >KUJIKOCTH U TBEPAOTo (KPUCTAITMYECKOT0) TeJa, HIeaIbHbIN ra3, TOUeYHbIH 3apsij,
OJHOPOJHOE AIEKTPUUECKOE TOJIE;

o paznuyath yciuoBHs (TpaHHULbI, O0JAcTH) MPUMEHHUMOCTH (U3HUUECKHUX
3aKOHOB, TOHUMATh BCEOOIINI XapakTep pyHAaMEHTATBHBIX 3aKOHOB 1 OTPAaHUYECHHOCTh
HCII0JIb30BAHMS YACTHBIX 3aKOHOB;

o aQHAJU3UPOBATh M OOBACHITH MEXAaHWYECKHE TPOIECChl U SIBICHUS,
UCIIONIb3YSl OCHOBHBIE  TOJOKEHMSI M 3aKOHBI MEXaHUKH  (OTHOCUTEIHHOCTH
MEXaHUYECKOTO JBUKEHUS, (OPMYIIbI KUHEMATHKA PABHOYCKOPEHHOTO JBUKEHUS,
npeoOpa3zoBanus ['anumies Ijs CKOPOCTH M MepeMelieHus, 3akoHbl HploTOHA, MpUHITUIT
OTHOCHUTENIBHOCTA ['anmuiesi, 3aKOH BCEMHPHOIO TITOTEHHUs, 3aKOHBl COXpPaHEHHS
UMITYJIbCa U MEXaHUYECKOU YHEPTUH, CBA3b PAOOTHI CUJIBI C H3MEHEHHUEM MEXaHUYECKOM
SHEPTrUM, YCIOBUSA pPaBHOBECHS TBEPAOrO Tela), TMPH OSTOM  HCIOIH30BaTh
MaTEMaTHYECKOE BhIPAKEHUE 3aKOHOB, YKA3bIBATh YCIOBHS MPUMEHUMOCTU (PU3UUECKUX
3aKOHOB: MpeoOpa3oBaHuil ['anmmies, BTOPOro M TPEeThero 3akoHOB HbIOTOHA, 3aKOHOB
COXPAHEHHUSI UMITYJIbCA U MEXAHUUYECKON SHEPIUH, 3aKOHA BCEMUPHOTO TATOTECHUS;

o aQHAJIM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCH U SIBJICHUS, UCIOJIb3Ys
ocHoBHbIe TIoNioskeHuss MKT 1 3akoHBI MOJIEKYNISIPHON (GU3HKU U TEPMOJUHAMUKHU (CBS3H
JIABJICHUS UACATIBHOTO Ta3a CO CPEAHEN KUHETUUYECKOW YHEPrUeu TEMI0BOrO JIBUKECHUS U
KOHIIEHTPALUE €ro MOJIEKYJ, CBSA3b TEMIIEPATYPHI BEUIECTBA CO CPETHEN KUHETHUYECKON
DHEpPruer TEIUIOBOTO JBH)KEHUS €ro 4YacTHll, CBSI3b JABJICHUS WICAIBHOIO rasza C
KOHIIEHTpAllMel MOJIEKYJ M €ro TeMIepaTypou, ypaBHeHue MenpaeneeBa—Kianeiipona,
MEPBbII 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUs SHEPIHH B TEIUIOBBIX MpOlieccax),
MpU 3TOM HCHOJIb30BaTh MAaTEMAaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS

IIPUMEHUMOCTH ypaBHeHUsI MenneneeBa—Knaneipona;



J AQHAIM3UPOBATh U  OOBSACHATH DJCKTPUYECKHE SIBICHUS, HWCIIONB3YS
OCHOBHBIC TIOJIOKEHUS ¥ 3aKOHBI DJIEKTPOJUHAMHKH (3aKOH COXPAHEHUS JIEKTPUIECKOTO
3apsiga, 3akoH KynoHa, MOTEHIUMATBHOCTh JJIEKTPOCTATHYECKOTO TIOJS, MPUHITUI
CYTIEPIIO3UIINU DIIEKTPUYECKUX TIOJICH, MPU 3TOM YyKa3biBas YCJIOBUS MPUMEHUMOCTH
3akoHa Kymona, a Takke MpakTHYECKH BaXKHBIC COOTHONICHHS: 3aKOHBI OMa I yJacTKa
Henu W JUI 3aMKHYTOW OJIIEKTpHYecKoi menu, 3akoH Jkoyms—JleHna, mpaBuia
Kupxroda, 3akonsr @apajes 1is 2JISKTPOIN3a);

o OMHKCHIBATh (U3HUYECKHUE TPOLECCHl W SBJICHUS, HWCIOJIB3YS BEITUYHHBL:
TIepeMeIIeHne, CKOPOCTh, YCKOPEHUE, MMITYJIbC TeJa W CHCTEMbI TEJ, CHJIa, MOMEHT
CWJIBI, JaBJICHWE, IOTCHIIMAIbHAS DSHEPIHsl, KUHETHUYECCKAs DHEPTUs, MeXaHHYecKas
SHEprus, paboTa CHJIBI, IECHTPOCTPEMHUTEIBHOE YCKOPCHHE, CHWJIa TSKECTH, CHIIa
YIPYTOCTH, CHJIa TPEHUsS, MOIIHOCTh, YHEPTUS B3aUMOJCUCTBHS Tella ¢ 3eMIEH BOIHM3U
e€ TOBEPXHOCTH, JHEPrusi ymnpyroi nedopManuyd NPYKHHBI, KOJIMYECTBO TEIUIOTHI,
aOcomoTHAs TeMmIepaTypa Tela, padoTa B TEPMOIMHAMUKE, BHYTPEHHSS DSHEPIHS
U/ICaTbHOTO OJHOATOMHOTO ra3a, paboTa MAeaTbHOrO Ta3a, OTHOCHTENbHAS BIAKHOCTH
Bo3ayxa, KI1/] nueanbHOTro TEIIOBOTO ABUTATEINS; SICKTPUICCKOE TI0JIe, HAIPSDKEHHOCTh
AIIEKTPUUYECKOTO TTOJISI, HANPSOKEHHOCTH TOJISI TOYSYHOTO 3apsijia WK 3apsHKCHHOTO Iapa
B BaKyyM€ M B JUDJIEKTPUKE, TOTEHIHMAN DSJIEKTPOCTATHUUECKOrO TIOJs, Pa3HOCTh
MOTCHIIMAJIOB, JJICKTPOABWKYIAs CHJIA, CUJAa TOKA, HAIMPSHKCHHE, MOIIHOCTh TOKa,
ANIEKTpUUecKass EMKOCTh IUIOCKOTO KOHAEHCATOpa, CONMPOTHBIICHWE y4yacTKa IIETH C
MOCNIEJIOBATENIbHBIM W TMapaJJICIbHBIM ~ COSJUHEHHEM  PE3HCTOPOB,  DHEPIus
AIIEKTPUYECKOTO OIS KOHICHCATOPA;

o 00BSACHATH 0COOEHHOCTH MPOTEKAHMS (PU3NYECKUX SIBJICHHI: MEXaHUYECKOE
JBWKCHUE, TETUIOBOE JBI)KCHUE YACTHII BEIIECTBA, TEIUIOBOE PaBHOBECHE, OPOYHOBCKOE
nBKeHUe, audQy3us, WCHapeHue, KUICHUE W  KOHJICHCAIWsA, IUIaBJICHUE U
KPUCTAITU3AIINSA, HAIPABJICHHOCTh TEeIUIONepeIauH, DIIEKTPU3AIIHS TeN,
HKBHUITOTECHITUATBHOCTh TTOBEPXHOCTH 3aPSHKEHHOTO TIPOBOIHHKA,;

o MIPOBOUTH MCCIICIOBAHUE 3aBHCHUMOCTU OJHOW (DU3UYECKON BEIIMYUHBI OT
JPYTOW C MCIOJIb30BaHUEM MPSIMBIX U3MEPCHUH, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,

¢duKcupoBaTh peE3yNbTAaThl MOJYYEHHONW 3aBUCUMOCTH (U3UYECKHX BEJIWYHMH B BHUJEC



rpa¢uKoB ¢ Y4€TOM aOCONIOTHBIX MOTPEIIHOCTEH HW3MEPEHHH, [el1aTh BBIBOJABI IO
pe3yabpTaTaM UCCIIEIOBaHMUS;

o IPOBOAUTH KOCBEHHBbIE HW3MEpEHUsl (U3MUECKHX BEIUYHMH, MHPH 3TOM
BBIOMpAThH ONTHUMAIBHBIN METOJ U3MEPEHHUS, OIICHUBATh a0CONMIOTHBIE U OTHOCUTEIbHBIC
MOTPEIIHOCTH NPSAMBIX U KOCBEHHBIX H3MEPEHMIA;

o IIPOBOJIUTH OIIBITHI 110 MPOBEPKE MPEIOKEHHON T'MIOTE3bl: IUIAHUPOBATh
AKCIIEPUMEHT, COOMPATh AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJU3UPOBATh MOJYYEHHbIE
pE3yJIbTAThI U JIENaTh BBIBOJ O CTAaTyCE MPEATI0KEHHON TUIIOTESbI;

o coOmroaTh mpaBmiia 0€30MacHOTo Tpy/a P MPOBEICHUN UCCIIEI0BAHUIN B
pamMKax ydeOHOro HKCIEPUMEHTa, MPAKTHKyMa M Yy4yeOHO-HCCIEA0BATEIbCKON U
IPOEKTHOM  JESATENBHOCTH C  HCIOJIb30BAaHUEM  HU3MEPUTENbHBIX  YCTPOMCTB U
71a60paTOPHOT0 00OPYIOBAHNS,

. pemarb pacy€THbIE 3aJa4d C SBHO 3aJaHHOW W HEABHO 3aJaHHOU
dbusznueckoil MoJIeNbI0: HAa OCHOBAaHMM aHalIM3a YCJIOBHS OOOCHOBBIBATH BBHIOOD
¢usznueckoil Mojenu, OTBeyaroulel TpeOoBaHUSAM 3aJaud, MPUMEHATH (QOPMYIIbI,
3aKOHbI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3NYECKUX TEOpPUA MPHU HCIOIb30BAHUU
MaTeMAaTHYECKUX METOJIOB PEIICHUs 3aj]ay, IMPOBOAUTh pacu€Tbl HAa OCHOBAHUU
UMEIOIUXCS TaHHBIX, aHAIM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOJIbI pPELICHUS
C YYETOM IOJIYYEHHBIX PE3YyJIbTaTOB;

o pemiatb KauyecTBEHHbIE 3a/Jayu, TpeOyrollue NpPUMEHEHUs 3HaHUU U3
pa3HBIX pa3feNioB Kypca (DU3MKH, a TaKKe MHTETPalud 3HAHWHA U3 APYTUX MPEeIMETOB
€CTECTBEHHO-HAyYHOT'O LHMKJIA: BBICTPAaUBATh JIOTMYECKYIO LIETOYKY PACCYXKIECHHUH C
OMOpPO HA U3YUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SIBICHHUS;

o UCTOJb30BaTh TEOPETUYECKHE 3HAaHUS M OOBSCHEHHS OCHOBHBIX
OPUHIMIIOB  pabOThl  M3MEPHUTENbHBIX NPUOOPOB, TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOIIECCOB;

o NPUBOAMTH MPUMEPHI BKJIAJa POCCHMCKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pPa3BUTHUE HAYKU, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIET0 MHUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHH;

o aQHAJIM3UPOBATh U OLEHUBATH IMOCJIEICTBUS OBITOBOM M MPOU3BOJICTBEHHOMN

NEATeTbHOCTH YEJIOBEeKAa, CBS3aHHOM ¢ (U3MYECKUMH TMPOIECCaMU, C TO3UIUN



IKOJIOTMUECKOM 0€30MacCHOCTH, IPEICTABIEHUN O palllOHAIIBHOM MPUPOIONOIb30BaHNUH,
a TaKXKe pa3yMHOM HCIOJIb30BAHUM TOCTHKEHUM HAYKH U TEXHOJOTHUH JUIsl JAJIIbHEUIIETrO
Pa3BUTHUS YEJIOBEUECKOTO 0OIIECTBA;

o IOPUMEHATh pa3iMuHble CHOcoObl paboThl ¢ MH(OpManued (U3NIECKOro
COJIEP)KaHMSI C MCIOJB30BAHUEM COBPEMEHHBIX HH()POPMAIMOHHBIX TEXHOJOTUH, INpHU
TOM HUCHOJb30BaTh COBPEMEHHbIE HWH(POPMAIMOHHBIE TEXHOJOIMU JUIsl IIOUCKa,
nepepabOTKM ¥ TNpeAbsBIeHUs Yy4yeOHOM ¥ Hay4YHO-TIONYJSpPHOM UHGpOpMAalMH,
CTPYKTYPUpPOBAaHUSI M MHTEpIpETalMM WH(GOPMALUK, TOIYYEHHOM U3 Ppa3IuYHbIX
UCTOYHHUKOB, KPUTUYECKU AHAIM3UPOBATh MOJIydaeMyl0 MH(OpMaLUIO U OLEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMCEIOIIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIM3a
UCTOYHMKA UH(DOpMaLny;

o IIPOSIBIIATH OpraHN3allMOHHbIE U ITO3HABATEIbHBIE YMEHUS
CaMOCTOSTEIBHOTO MPUOOPETEHUSI HOBBIX 3HAHUM B MPOLIECCE BHIITOJIHEHUS MPOSKTHBIX U
yueOHO-HCCIIe10BaTeNIbCKUX paboT;

o paboTaTh B TpYMNIE C HCIOJIHEHUEM pAa3IUYHbIX COLUAIbHBIX PpOJIEH,
IUIAaHUPOBaTh  pabOTy TPYIIBL, palMOHAIBHO pacHpeiensiTb JAesITeIbHOCTh B
HECTAaHJAPTHBIX CHUTYyalUsAX, aJCKBaTHO OIICHMBATH BKJIAQJ KAXKJIOIO M3 YYaCTHHUKOB
IpyNIbI B pelIeHHE paccMaTprUBaeMOn MPOOIEMBbL;

o OPOSIBJISITH MOTUBAIMIO K Oyaymied npodeccuoHaTIbHONW EATENbHOCTH 110
CHEUANBHOCTAM (PU3UKO-TEXHUYECKOTO MPOduUIIs.

K xonmy oOyuenuss B I1 Knacce mpeaMeTHblE pPe3yibTaThl Ha YrIIyOJIEHHOM
YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOUIUXCS YMEHUM:

° MOHUMATh POJIb PU3UKH B IKOHOMUUYECKOH, TEXHOJIOTHUECKON, COIIMAIbHOMN
U 3TUYECKON cdepax NesTeIbHOCTH YeJOBEKa, POjb U MECTO (M3UKH B COBPEMEHHOU
Hay4YHOW KapTUHE MHPA, POJIb ACTPOHOMHH B NMPAKTUUYECKON JEATEIBHOCTU YEJIOBEKA U
JajbHENIIeM Hay4HO-TEXHUYECKOM pa3BUTHH, 3Ha4YCHUE OIMCATENbHOM,
CUCTEMAaTH3UPYIOIIEH, OOBSCHUTENBHOM M TMPOTHOCTHYECKOW (QYHKUUN (u3nuecKon
TEOPUM — DIEKTPOAUHAMHKH, CIICLUAIBHOM TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOU
¢u3uky, pons QuMUecKkoil Teopuu B (HOPMUPOBAHUH MPEACTABICHUN O (PU3HUECKOI
KapTUHE MHpa, MECTO (PHU3MYECKON KapTUHBI MHpa B OOLIEM psy COBPEMEHHBIX

CCTCCTBCHHO-HAYYHBIX HpeI[CTaBJ'IeHI/Iﬁ O MPpUpPOAC,



o pa3nuyaTh yCIOBHS MPUMEHUMOCTH MOJIETeH (PU3NIECKUX Te U MPOIECCOB
(sSBIEHMIA):  OAHOPOJHOE  DJIEKTPUYECKOE M  OJHOPOAHOE  MAarHUTHOE  TOJs,
rapMOHUYECKUE KOJeOaHUs, MAaTeMaTUYECKUHd MAaATHUK, WACaJbHBIM MpYy>KUHHBIN
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UJI€aJbHBIM KoJIeOaTeIbHbIN KOHTYp, TOHKAasl JIMH3A,
MOJEJIEW aTOMa, aTOMHOTO sJIpa U KBAHTOBOW MOJIEIIN CBETA;

o paznuyath yciuoBHs (TpaHHULbI, O00JACTH) MNPUMEHHUMOCTH (HU3HMYECKHUX
3aKOHOB, TOHMUMAaTh BCeOOUH XapakTep GyHIaMEHTAIBHBIX 3aKOHOB U OTPAaHUYEHHOCTh
VICITOJIb30BAaHMsI YaCTHBIX 3aKOHOB;

o AQHAIM3UPOBATh U OOBICHATH AJIEKTPOMArHUTHBIE MPOLECCH M SBICHUS,
HCITOJIb3YSl OCHOBHBIE ITOJIOKEHHUS M 3aKOHBI JJIEKTPOAMHAMUKHN U CIIEHUAIBHON TEOPUHU
OTHOCUTEJIBHOCTH (3aKOH COXpPaHEHHUs JJIEKTPUYECKOro 3apsia, cuiaa Amriepa, cuia
Jlopennia, 3akoH SJEKTPOMArHUTHOW WHIAYKIOUHU, mnpaBuio Jlenma, cBsizp JJIC
CaMOMHIYKLHH B 3JIEMEHTE IEKTPUUYECKOM IIENMU CO CKOPOCTHIO U3MEHEHMS CHIIBI TOKa,
MOCTYJIAThI CIIEUAIbHON TEOPUHU OTHOCUTEIBHOCTH DUHILTEHHA);

o AQHAIM3UPOBATH U OOBACHATH KBAHTOBBIE MPOLIECCH] U SIBJICHUS, HUCIOIb3Ys
MOJIO)KEHUSI KBAaHTOBOM (pu3uku (ypaBHeHue DifHmITelHa 1 poTodddekra, nepBbiil u
BTOpPOM mocTynaTel bopa, MpUHIMII COOTHOIICHHWS HeompeaenéHHocTel [elizenbepra,
3aKOHBbI COXPAaHEHMS 3aps0BOTO U MAcCCOBOI'O YMCENl M DHEPIUU B SAJIEPHBIX PEAKLHUX,
3aKOH paJIMOaKTUBHOIO pacnanaa);

o ONMKCHIBaTh (U3MYECKHE NPOLECChl W SBICHUS, HWCIOJIb3YsS BEIUYHHBIL:
HANpsDKEHHOCTh  AJIEKTPUUYECKOrO  MMOJs, IOTEHLHAN AJIEKTPOCTATUYECKOro  MOJ,
pPa3HOCTb NOTEHLMAJIOB, J3JIEKTPOABIKYIIAs CWIA, HMHIYKUHS MAarHUTHOTO IIOJIA,
MarHUTHBIA TIOTOK, CWiIa AMIepa, HHAYKTUBHOCTh, DJEKTPOJABIKYIIAs —cuJia
CaMOMHJYKLIMH, 3HEPrus MAarHUTHOIO IOJI INPOBOJHUKA C TOKOM, PEIATHUBUCTCKUI
UMITYJIbC, TIOJIHAS SHEPTUs, SHEPTus MOKOs CBOOOJHOIN 4YacTULbI, SHEPIHsl U MUMITYJIbC
¢doToHa, MaCCOBOE YUCIIO U 3apsiA AApa, JHEPTUS CBSA3ZH AIpa;

o OOBSACHATH 0COOEHHOCTHU MIPOTEKAHUS buznueckux  SBIICHUN:
AIIEKTPOMArHUTHas WHAYKIUS, CaMOMHAYKIMS, pE30HAHC, HWHTep(epeHurs BOJIH,
TuQpakuys, TUCTIEPCHUsi, MOJHOE BHYTPEHHEE OTpakeHue, (HoTodIeKTpruueckuil dddexr
(potoapdexr), annda- u Oera-pacmaasl sAuep, ramMma-usiydeHue saep, Quznueckue

NPUHIUIBI CIEKTPATBHOTO aHaN3a U paboTHI J1a3epa;



o ONpeNeNsATh HalpaBJICHUE HMHAYKIIMM MAarHUTHOTO MOJs MPOBOJHUKA C
TOKOM, CHJIbI AMIiepa v cuiibl JIopeHa;

o CTPOUTH U300paKEHHE, CO3aBAEMOE TIOCKUM 3€pKajioM, TOHKOU JIMH30M,
Y PaCCUUTHIBATh €0 XapaKTEPUCTUKH;

o MPUMEHSTh OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKHE TMOHSTHUSA, TCOPUH M
3aKOHBI JUIsl aHAJIM3a U OOBSICHEHHS] (PU3MUECKUX MPOIECCOB, MPOUCXOISIINX B 3BE3IAX,
B 3BE3/IHBIX CUCTEMAX, B MEKTaTaKTUUECKOU cpefie; TBIKCHUsI HEOSCHBIX T, IBOJIIOIUU
3BE3 1 BeenenHoii;

o MPOBOJIUTh HCCIEOBAHWE 3aBUCUMOCTEH (U3MYECKUX BEIMYHUH C
HCIIOJIb30BAHUEM TIPSMBIX HW3MEpPEHHH, MpU O3TOM KOHCTPYHPOBATh YCTAHOBKY,
¢dbuKCUpOBaTh PE3yNbTaThl TMOJYYCHHOW 3aBUCHUMOCTH (PU3MUYECKUX BEIUYMH B BHJIC
rpagukoB ¢ y4€TOM aOCOMIOTHBIX IOTPEIIHOCTEH W3MEpPEHUM, JeNaTh BBIBOJBI 10
pe3yJibTaTaM HUCCIIeI0BAHUS;

o MPOBOJIUTh KOCBEHHBIC HW3MEPEHUS (DHU3NYECKUX BEIMYHMH, IMPU STOM
BBIOMPATh ONTUMAIBHBIA METOJT U3MEPEHHS, OLICHUBATh a0COFOTHBIE M OTHOCHUTEIbHBIC
MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;

o MPOBOJUTH OMBITHI IO MPOBEPKE MPEITI0KEHHONW THUIOTE3bI: TJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIU3UPOBATh MOJTYyUYCHHbBIC
pe3yJbTaThl U JICJIaTh BHIBOJI O CTATYCE MPEJIOKESHHON TUIIOTE3bI;

o ONKUCHIBATh METO/IbI TTOJTYUYCHHSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

o co0r01aTh TpaBuiia 0€30MacHOro TPY/ia MPU MPOBEICHUH UCCIEIOBAaHUN B
paMKax ydeOHOTrO DSKCIIEPUMEHTa, NPAKTHUKymMa MW Yy4eOHO-HCCIICIOBATCIIbCKON M
MPOCKTHON  JIEATENTbHOCTH C  HUCIIOJb30BAHHEM  HM3MEPUTEIBHBIX  YCTPOHCTB U
1a060paTopHOro 000PYyI0BaHUS;

o peuiate pacu€THhIE 3aJayd C SIBHO 3aJaHHOM W HEABHO 3aJaHHOMU
bU3HUYECKO MOJIEbI0: HA OCHOBAHUH aHaJlM3a YCJIOBHS BHIOMpATh PU3HUECKUE MOJICIH,
OTBEYaIOINe TPEOOBAHUAM 3a/Iay, TPUMEHITh (HOPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTyJaThl (U3UYECKUX TEOpUN TPU UCIOJH30BAHUM MAaTEeMaTUYECKHX METO0B
pemieHus 3ajad, MOPOBOJUTH pacy€Thl HA OCHOBAHMM HMMEIOLIUXCS  JaHHBIX,
aHAIN3UPOBATH PE3YyJbTAThl U KOPPEKTUPOBATH METO/Ibl PEUICHUS C YUETOM MOTYUYEHHBIX

pe3yNbTaToB;



o pemaTh KauyeCTBEHHbIE 3aqaud, TpeOyrolmue NPUMEHEHHs 3HAHUN U3
pa3HBIX pa3fenoB Kypca (U3UMKH, a TaKKe MHTETPAlMU 3HAHWM U3 JIPYTrUX MPEIMETOB
€CTECTBEHHO-HAyYHOTO LMKJIA: BBICTPAUBATh JIOTMYECKYIO LIETIOUKY PACCYXKICHUU C
OTOPO HA U3YUYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHHUS;

o UCIIOJIb30BATh TEOPETUYECKUE 3HAaHUA JUIsl OOBSICHEHHS OCHOBHBIX
OPUHLIMIIOB  pabOThl  M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKHMX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIIECCOB;

J IPUBOJUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pPa3BUTHUE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTH;

o aHAIM3UPOBATh U OLEHUBATH MOCIIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOMN
NESITENIbHOCTH  4YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMHU TMpoOIecCaMH, C IO3ULUN
HKOJIOTMYECKON 0€30MacCHOCTH, MPEACTABIECHUN O pallMOHAIBHOM MPUPOIONOIB30BAHNH,
a TaKXKe pa3yMHOM UCIOJIb30BaHUH JIOCTHKEHUI HAYKU U TEXHOJOTUHN JUIsl TajbHEHIIIero
Pa3BUTHUS YEJIOBEUECKOTO OOIECTBA;

o OPUMEHSTh pazlnyHble CIoco0bl paboThl ¢ MH(pOpManuen (pusndecKoro
COJIep>KaHMsI C MCIOJIB30BAHMEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTUH, MpHU
TOM MCHOJb30BaTh COBPEMEHHbIE HWH(OPMAIIMOHHBIE TEXHOJOTUU JUIsl IOMCKa,
nepepadOTKM W TPEeAbSBICHUS Y4YEeOHOW © HAYYHO-TIONMYJISAPHOW WHGOpMaIUH,
CTPYKTYpPUpPOBaHUSI M MHTEpIpeTaluu WHGOPMALUU, TOIYYEHHOM U3 Ppa3IuYHbIX
UCTOYHHUKOB, KPUTUYECKU AHAJIM3UPOBATH MOJIy4aeMyl0 MH(OPMALMIO U OLEHHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCA 3HAHWM, TaKk M Ha OCHOBE aHalIu3a
MCTOYHUKA UH(DOpMALINH;

. HPOSIBIATD OpraHu3allOHHbIE u MO3HaBaTeIbHbIE YMEHUs
CaMOCTOSTEIBHOTO MPUOOPETEHUSI HOBBIX 3HAHUM B MPOLIECCE BBIMOIHEHUS MPOEKTHBIX U
y4eOHO-HCCIeI0BaTeNIbCKUX padoT;

J pabotath B TpyIIE C HCIOJHEHHEM pAa3JIUYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBaTh  pabOTy TpYMIbl, paIlMOHAJIBLHO  pACIpEAeNsATh JEATeIbHOCTh B
HECTAaHJAPTHBIX CHUTYaIUsX, aJCKBATHO OIICHMBATH BKJIAJ KaXJOr0 U3 YYaCTHUKOB

IpynMnbl B pellieHne paccMaTpuBaeMoi NpoOieMbl;



o NPOSIBIISITH MOTUBAIMIO K Oyaymield mpodeccHOHATbHONW eATEIbHOCTH 110

CIICOUAJIBHOCTAM (bI/ISI/IKO'TeXHI/ILIeCKOFO HpO(bI/IJ'IB.



TEMATHYECKOE INTAHUPOBAHMUE 10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabusbie IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
11 q . 6 bu6mmoreka [IOK
: ay4YHBIA METOJI TO3HAHUS PUPOIbI
i 8 PHPOA https://m.edsoo.ru/
Htoro no paznemny 6
Pa3znen 2. MEXAHUKA
bu6 OK
2.1 Kunemartuka 10 nonmorexa
https://m.edsoo.ru/
bu6anorexa IIOK
2.2 aMuKa 10
Haszam https://m.edsoo.ru/
23 C . c bu6nmoreka [IOK
: TaTUKa TBEPJIOTO Telna
bA https://m.edsoo.ru/
24 3 10 bubnuoreka [IOK
: aKOHBI COXPAHEHUSI B MEXaHHUKE
P https://m.edsoo.ru/
Hroro no paszneny 35

Paszpen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOANHAMUKA

31 o . 15 bu6mmoreka IIOK
. CHOBBI MOJIEKYIIIPHOKHHETUYECKON TEOPUH
yop P https://m.edsoo.ru/
Bbub6anoreka [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHbI 20 1

https://m.edsoo.ru/



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

AFpCFaTHBIe COCTOsIHHA BCIIICCTBA. ®da30BEIC

bu6mmorexa [IOK

3.3 14
HEPEXOJIBI https://m.edsoo.ru/
Hroro mo pazneny 49
Paznen 4. 9JIEKTPOJIMHAMUKA
bu6 OK
4.1 DNeKTpUYECKOe ToJIe 24 nommorexa L
https://m.edsoo.ru/
bu6 OK
4.2 [ToCTOSIHHBIN 7IEKTPUUECKUN TOK 24 nommotexa I
https://m.edsoo.ru/
43 - 6 bubnuoreka [IOK
: OKH B Pa3IMYHBIX cpeaax
P pedt https://m.edsoo.ru/
Hroro no pazgeny 94
Pasznen 5. DUBUUYECKHUN IPAKTUKYM
but6mmoreka [IOK
51 ) 7 16 16
HSHHCCICHT TPt https://m.edsoo.ru/
Hroro no paszneny 16
p 10 bubnuoreka [IOK
€3epBHOE BpeMsI
P P https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NMPOrpaMMblI Bceero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJUHAMUKA
buo6 OK
1.1 MarauTHoe 1moie 14 nosoreka [
https://m.edsoo.ru/
bubnuoreka [IOK
1.2 6] 13 1
JICKTPOMArHUTHAS! HHTYKIIUS httos://m.eds00.ru/
Htoro no pazneny 27
Pasznen 2. KOJIEBAHUS 1 BOJIHbBI
b K
2.1 Mexannueckue KoieOaHus 10 momorexa O
https://m.edsoo.ru/
bu6mmoreka [IOK
2.2 6] 0 15
JICKTPOMAarHUTHBIC KOJICOaHUs httos://m.eds00.ru/
MexaHu4ecKue 1 AIeKTPOMarHUTHbIE bu6mmoreka [IOK
2.3 10 1
BOJIHBI https://m.edsoo.ru/
buo6 OK
2.4 Omruka 25 1 uomorexa I
https://m.edsoo.ru/
Hroro 1o pasneny 60
Pa3zaen 3. OCHOBBI CIIETIUAJTBHOM TEOPUU OTHOCUTEJBHOCTH
bubnmuoreka LIOK
3.1 (0] CTO 5 1
CHOBH https://m.edsoo.ru/



https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny )
Paznen 4. KBAHTOBASI ®U3UKA
41 K . 15 bubnuoreka [IOK
: OPITYCKYJIIPHO-BOJHOBOM JyaIn3M
PHYSP o https://m.edsoo.ru/
bu6 OK
4.2 ®dusnka aToma 5 nommorexa L
https://m.edsoo.ru/
43 ®wu3mMKa aTOMHOTO Spa U 3JIEMEHTapHBIX 5 bubnuoreka [IOK
' 4acTHII https://m.edsoo.ru/
Hroro mo pazueny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

51 3 o 12 bubnuoreka [IOK
: JIEMEHTBI aCTPOHOMHHU U aCTPOPUUKU
P P https://m.edsoo.ru/
Htoro no pazneny 12
Paznen 6. PUBNYECKU TIPAKTUKYM
bu6mmoreka [IOK
6.1 Du3nuecKui MpakTUK 16 16
P ™ https://m.edsoo.ru/
Hroro no paszneny 16
Paznen 7. OBGOBIAIOIIEE IIOBTOPEHUE
CucremaTu3aius u 00o0IIeHNE
71 IPEJIMETHOTO COACPKAHUS U OTIbITa 15 bubmmnoreka [JOK
' JE€ATENBHOCTH, IPUOOPETEHHOTO MTPU https://m.edsoo.ru/
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Wroro no pazneny 15



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

PesepBHOE Bpemst

10

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16



https://m.edsoo.ru/7f41bf72

['paduk KOHTpOIBHBIX U Jab0opaTOpHBIX padoT no ¢usuke 10 kmace

(yrmyOeHHBIN YPOBEHB)

Ne [Inannpyemas dopMa KOHTPOIIS Tema
/T nata (Tiepuon)
1 4 Henens KonTponbnas Kunemaruka"
pabota Nol
2 7 "Henens KonTponbhas "Iunamuka. CtaTuka TBEpJIoro Tena"
pabota No2
3 9 Henens KonTponbhas "3aKOHBI COXpaHEHUSI B MEXaHUKE"
pabota Ne3
4 12 wenens KonTponbHas "OcHoBsl MKT"
pabota Ned
5 16 menens KonTtponbHas "TepmonuHamMuka. TeryioBbie MarIuHbI"
pabora No5
6 18 uenens KonTponbHas "ArperatHble COCTOSIHUS BEIIECTBA.
paboTta Ne6 ®da3oBbIe IEPEXOAbI"
7 23 nepnens KontponbHas "OnexkTpuueckoe nosue"
pabora No7
8 28 nenens KontponbHas "TToCTOSTHHBIN 3JIEKTPUYECKUN TOK"
pabora No§
9 29 nenens duznueckuit "N3mepeHue cuiibl TOKAa U HANPSHKEHUS B
npakTukym Nel €U MOCTOSTHHOTO TOKA MPU MTOMOIIHN
aHAJIOTOBBIX U HU(POBBIX
U3MEPUTENBHBIX PUOOPOB" MK
"3HakoMcTBO ¢ M(pPOBOI JabopaTropueit
no ¢usuke. [Ipumepsr n3mepeHus
(du3MUECKUX BEIMYMH MIPH TOMOIIN
KOMIBIOTEPHBIX TaTYMKOB"
10 30 nepens duznyeckuit "N3y4yeHre HepaBHOMEPHOIO JBUKECHUS
npakTUKyM Ne2 C LEJBIO OIIPEACIICHUS] MTHOBEHHOMN
ckopocTH"
11 30 Henens Pusnyeckun "N3mepeHue ycKkopeHus pu

npakTuKkyMm Ne3

IPSIMOJIMHETHOM PaBHOYCKOPEHHOM
IBWKECHUH 110 HAKJIOHHOM INIOCKOCTH"
win "HMccrnenoBanue 3aBUCUMOCTH TYTH




OT BPEMEHU IIPU paBHOYCKOPEHHOM
NBYOKEHHN"

12

30 uenens

DU3nIEeCKU
npakTukym Ned

"U3mepeHue yCKOpeHUs: CBOOOHOTO
najgenus” win "M3yueHne ABUKEHUS
Tena, OpOIIEHHOrO0 TOPU30HTAIBHO"

13

30 uenens

DuU3nIEeCKU
MpakTUKyM NeS

"N3ydeHue IBUKEHUS Tena o
OKPY>KHOCTH C TTOCTOSTHHOM 110 MOJTYJTIO
ckopocTthio" win "UccnenoBanue
3aBHCHUMOCTH TIeproaa OOpalieHus
KOHUYECKOTO MasTHUKA OT €r0
napameTpoB"

14

30 uenens

Dduznueckuit
IpakTUKyM Ne6

"M3MepeHune paBHOICHCTBYIONIEH CHJITBI
MIpH IBUKEHUHU OpyCKa M0 HAKIOHHOM
mockoctu" win "[IpoBepka rumoressl o
HE3aBUCHUMOCTU BPEMEHHU JIBMKEHUS
Opycka 110 HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PAcCTOSIHUE OT €ro Macchl"

15

31 "Henens

duznueckuii
pakTUKyM Ne7

"UccnenoBanue 3aBUCHUMOCTH CHII
YIPYTOCTH, BO3HUKAIOIIUX B MIPYKUHE U
pe3uHOBOM o0Opa3siie, OT ux aedopmanun”
K "M3ydeHne IBHKEHUS CHCTEMBI Tel,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
nérkui 0J10K"

16

31 Henensa

duznueckui
pakTUKyM Ned

"N3mepenue korpduLreHTa TpeHus 1o
BEJIMUMHE YII0BOro Koddduirenra
3aBucumoctu Frp(N)" mnu
"UccnenoBanue ABMKEHHs Opycka 1o
HAKJIOHHOM TUIOCKOCTH C IMEPEMEHHBIM
K03 PUIEHTOM TpeHUS'" WK
"U3ydyeHune NBUKEHHUS Tpy3a Ha BAILY C
TpeHuem"

17

31 wenens

duznueckui
pakTUKyM Ne9

"UccnenoBaHue ycia0BUN paBHOBECHUS
TBEPAOIO Tena, UMEIOIIEr0 OCh
BpaieHusa" win "KoHcTpyupoBaHue
KPOHILITENHOB U Pacu€T CHJI ynpyroctu'
M "3ydeHne ycTOHYMBOCTH TBEPIAOTO
TeJa, UMEIOIIEro MIonaab Onopsl"

18

31 Henens

du3nyecku
npakTukym Nel(Q

"N3mepenue uMIynbca Tena 1no
TOpMO3HOMY IyTu'" win "N3mepenue
CUJIBI TATH, CKOPOCTH MOJEIIN
AIEKTPOMOOUIISE U MOIITHOCTH CHJIBI TSTH"




uiu "CpaBHEHHE U3MEHEHUSI UMITYJIbCa
TeJa ¢ UMITYJIbCOM CHIIBI" WIIN
"HccnenoBanue COXpaHeHHs] UMITYJIbCa
IIPU YIPYroM B3aUMOJAEHCTBUH" WM
"N3mMepeHne KUHETUYECKOM SJHEPTUH
TeJa 10 TOPMO3HOMY MTyTH"

19

31 wenensa

duznueckui
nmpakTukym Nel 1

"N3y4yeHune u30TepMUYECKOr0 Mpolecca
(PEKOMEHIOBaHO UCIIOJIb30BAHHE
1udpoBoit mabopaTopun)" WK
"N3yueHne u30XopHOTro mporecca’ uin
"N3yueHnue nzobapHoro mnporecca’ uiu
"IIpoBepka ypaBHEHHUSI COCTOSTHUS"

20

32 "Henensa

Ou3n4yecKui
npakTukym Nel2

"N3mepenue ynenpHON TEeII0EMKOCTH "
unu "MccnenoBanue npoiecca
OCTBIBaHMS BEIIECTBA" WU
"UccnenoBanue aguabaTHOTO mporiecca’
win "M3ydeHre B3auMOCBSsI3U YHEPTUU
MEXMOJIEKYJISIPHOTO B3aUMOICUCTBUS U
TEMIIEpATypPbl KUIIEHUS KUIKOCTEN"

21

32 "Henens

duznueckuii
nmpakTukym Nel3

"N3ydyeHne 3aKOHOMEPHOCTEH ncrapeHus
xuakocren" wim "M3mepenune yaernpHOu
TEIUIOTHI TIJIABJICHUS JIbJa" Uin
"N3y4yeHne CBONCTB HACHIIIIEHHBIX
napos" unu "M3mepenne abcomoTHON
BJIQYKHOCTH BO3/1yXa U OLIEHKA MacCChI
napoB B nomenieHun". Mzmepenue

K03 (ULIHEeHTa TOBEPXHOCTHOIO
HATSKEHUS

22

32 "Henens

duznueckui
npakTukym Nel4

"HabroieHue npeBpalieHus YSHEPTUn
3apsSYKEHHOT0 KOHJIEHCATOpa B SHEPTHUIO
u3NydeHus ceeroguoaa" unm "M3yuenue
IIPOTEKaHUs TOKA B LIENH, COJIEpKAIIECH
KoHaeHcarop" nnu "Pacnipenenenue
Pa3HOCTH MOTEHIIUANIOB (HAIPSYKEHUS )
IPU MOCJIEIOBATEIBHOM COEIMHEHUN
KOHJIEHCATOPOB"

23

32 Henensa

duznueckui
npakTukym Nel5

"HccieqoBaHue CMEIIaHHOTO
COCJIMHEHUS PE3UCTOPOB" WIIN
"N3mMepeHue yieapHOro COpOTUBIECHUS
npoBoaHUKOB" win "HccnenoBanue
3aBUCHUMOCTHU CUJIBI TOKA OT HAMPSKCHUS




I JIaMObl HaKaJIuBaHUA"

24

32 "Henensa

Ou3n4YeCKu
npakTukym Ne 16

""HabmroneHue anexrposinza’ uin
"N3mepenue 3apsia 0AHOBAJIEHTHOTO
noHa" win "McciaenoBanue 3aBUCUMOCTH
COMNPOTHUBIICHUS] TEPMOPE3UCTOPA OT
temnepaTypsl" unu "CHATHE BOJIBT-
aMIIEPHON XapaKTEPUCTUKU AHO0AA"




['paduk KOHTPOIBHBIX U Ta00paTOPHBIX padboT mo ¢usuke 11 kmace

(yrmyOeHHBIN YPOBEHB)

Ne [Inannpyemas dopma Tema
/T nata (Tmepuo.n) KOHTPOJIS
1 1 nenens KonTponbnas "JnexTpoauHamMuka”
pabota Nel
2 13 menens KonTponbnas "Kose0anus v BOJIHEI
pabota No2
3 18 wenens KonTponpHas «Ormrrukay
pabora No3
4 22 Henens KonTponsHas "OcnoBel CTO", "KopnyckynsipHo-
pa60Ta Ne4 BOJIHOBOH Ayalin3m
5 26 "Henens dusnueckuit HccnenoBanre MarHuTHOTO MOJIS
npaktikyM Nel | mocTosHHBIX MarHuTOB" MM
"UccnenoBanne CBOWCTB
¢deppomarnerukoB" unu "HccnenoBanue
JEHCTBUS TOCTOSIHHOTO MarHUTa Ha PaAMKy
C TOKOM
6 27 nenens duznueckui N3mepenue cunsl Amnepa" nnm "M3yduenue
npakTUKym Ne2 | 3aBUCUMOCTH CHJIbI AMIEpa OT CUJIbI TOKA"
nnu "OnpeneieHne MarHUTHOM MHYKIIUU
Ha OCHOBE U3MEPEHMs CUIIbI AMIiepa
7 27 Henens duznyeckuit HccnenoBanue sBiIeHUS
pakTUKyM Ne3 ANEKTPOMArHUTHOW MHAYKIUHU'" WIIN
"OnpeneneHue UHAYKIUA BUXPEBOTO
MarHUTHOTO TOJIS
8 27 Henens duznueckuit UccnenoBanue siBICHUS CAMOUHAYKIAH"
npakTukym Ne4 win "COopka MOJIENH IEKTPOMArHUTHOTO
reHeparopa
9 27 nenens duznueckui N3mepenue nepruoaa cBOOOIHBIX
pakTUKyMm Ne5 KoJie0aHUH HUTSHOTO U NPY>KMHHOI'O
MasiTHUKOB
10 27 nenens Drsirdecknn [IpeobpazoBaHue YHEPTUH B IPYKUHHOM
npakTUKyM Neb MASTHIKE
11 28 Henens dusnueckuit

pakTUKyM Ne7

HccnenoBanne nepeMeHHOTO TOKa 4epe3
oCJIiefOBaTeILHO COETMHEHHBIE




KOHJICHCATOP, KaTyLIKy U pe3ucTop" nin
"UccnenoBanne pabOThl HCTOUHUKOB CBETA
B IIETIN TIEPEMEHHOT0 TOKa

12 28 Hemens dusnyeckuit
npakTukym Ne8 N3yuenne nmapamMeTpoB 3ByKOBOM BOJIHEI
13 28 nepens duznyeckuit N3mepenue nokazaressi IpeaoMIIeHUs
npaktukyM Ne9 | crekna" unm "[lonydenune nzoOpaxeHus B
CUCTEME U3 IIOCKOTO 3epKajia U JINH3bI
14 28 nepens duznyeckuit HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
npakTtukyM NelQ | paccTosiHus OT BeliecTBa (Ha mpuMepe
Kuakux auH3)" wim "U3mepenue
(OKYCHOT'O PacCTOSIHUS PACCEUBAIOLIUX
JIUH3
15 28 Hefens Dusuieckuii Hab6monenue nudpakiuu, naTephepeHITNN
npakTurym Nell | TMOJIAPH3aIIHN CBETa
16 29 Henens duznueckuit Ornpezenenyie UMIyJbca U SHEPTUN
npakTukyM Nel2 | pensaruBucTCKUX yacTull (110 Gororpadusm
TPEKOB 3apsKEHHBIX YACTUI] B MATHUTHOM
T10JIC)
17 29 nenens Ou3nyecKui N3mepenne nocrosiHHOM [11anka Ha OCHOBE
npaktukym Nel3 | wuccnenoBanus ¢potodddexra” umum
"HccienoBaHue 3aBUCUMOCTH CHJIBI TOKa
4yepe3 CBETOUO/T OT HAIIPSKEHUS
18 29 "enens duznueckui HccnenoBanue criekTpa pa3peKEHHOTO
npakTukym Nel4 | aTomMapHOro BOJIOpOJa U U3MEPEHUE
noctosiHHO# Punbepra
19 29 "Henens dusnueckuit HccnenoBanue pagnoakTUBHOTO GoHA C
npakTukym Nel5 | wucnosib3oBaHuEM 03UMETpa’ WU
"N3ydeHue noriomieHus 6eTa-4yacTuil
ATIOMUHUEM
20 29 "Henens dusnueckuit HaOmronenns 38é31H0r0 HEOA
npakTUKyM Nel6 | HEBOOpPYKEHHBIM TJIa30M C

MCI0JIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JTsl ONTpeIeNICHUs TTOJI0KEHUS
HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO AaTy:
OCHOBHBIE c03Be31us1 CeBepHOro
MOJIyLIapHs U sIPKUE 3BE3/bI" WIN
"Habmronenus B reneckon JIyHsl, I1aHeT,
TYMaHHOCTEH U 3BE3IHBIX CKOIUICHUHN




ITOYPOYHOE IIVIAHUPOBAHHME 10 KJIACC

MEXaHH4eCKoro aBrxeHus. [Ipsmas u
oOpaTHasi 3a1a41 MEXaHUKHU

KoanuecTBo yacoB DJIeKTPOHHbIE
[
Jlj;n Tema ypoka Bcero Kontpoarnpie  Tpakrueckue na){l::llnﬂ :)Igg;l;(();l::enbﬂme
padoThI padoThI pecypest
®duszuka — pyHIaMeHTaJIbHas HayKa O 1 1 vegens/  bubamnoreka HOK
MIPUPOJIC https://m.edsoo.ru/
Hayunb1ii MeTO/ TTO3HAHUSA U METO/IbI 1 1 menens/ bu6mmoreka [IOK
UCCIICIOBaHUS (PU3UUECKUX SIBICHUM https://m.edsoo.ru/
e |
https://m.edsoo.ru/
AKCIIEPUMEHT B (PU3UKE
4 CriocoObl u3MepeHust PU3NIECKUX 1 1 menenst/  bubamoreka [JOK
BEJINYNH https://m.edsoo.ru/
AOGCom0THAsA U OTHOCUTENbHAs 1 nenens/
) MOTPEIIHOCTH U3MEPEHUN PUZNYECKUX 1 Brbmiorexa LIOK
https://m.edsoo.ru/
BEITUYHH
MonenupoBanue B pusuke. Posb u 2 nenens/
MecTo (Gu3uku B GOPMUPOBAHUHU 1 bubnuoreka [IOK
COBPEMCHHOI Hay4yHON KapTHHBI MUDA, https://m.edsoo.ru/
B MMPAKTHUYECKOM AESITEIHbHOCTH JIIOAEH
Mexannueckoe asmxenue. Cucrema 2 "Henens/
otcyeTa. OTHOCUTEIBHOCTD 1 bubnuoreka [IOK

https://m.edsoo.ru/
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Panuyc-BexTop MaTepuanbHOM TOUKH,

€TI0 IIPOCKIMHU HAa OCH KOOPpJAUHAT.

2 wenens/

bu6anorexa IIOK

8 Tpaektopus. [lepemenienue. https://m.edsoo.ru/
Ckopoctb. X mpoekiuu Ha ocu
KOOpJUHAT
PaBHOMEpHOE NpsIMOTMHENHOE 2 nenens/

9 neuxeHue. ['padguueckoe onvcanue bubanoreka LHOK
PaBHOMEPHOI'O IPSIMOJIUHEHHOTO https://m.edsoo.ru/
TIBUKCHUS

10 CrnoxxeHue nepemMenieHui u 2 "wenens/ bubnuoreka [IOK
ckopocTeil. Pemenne 3a1au https://m.edsoo.ru/
HepaBHOMepHOE BIKEHUE. 3 nenmens/

11 MrHoBeHHas1 CKOPOCTh. Y CKOPEHUE. bubanoreka [JOK
[IpssMonHEHHOE IBUKCHHUE C https://m.edsoo.ru/
MOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onmcanue 3 nenens/

12 nﬁﬂgl)onnﬁeﬁﬁoro JIBUKEHUS C " bubmiorexa LIOK

https://m.edsoo.ru/
MMOCTOSIHHBIM YCKOPEHUEM
CBoOoaHOe majieHue. Y CKOpeHue 3 Henens/

13 CBOOOHOIO MMajgeHus. 3aBUCUMOCTD bu6mmoreka [IOK
KOOPJHMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/
BPEMEHU U UX TpaduKH

14 JIBr>KeHue Temna, OpOoIIeHHOTO MO/ 3 genens/ bu6mmoreka IIOK
YTJIOM K TOPU30HTY https://m.edsoo.ru/

15 KpuBonuneitHoe 1BUKEHUE. 3 wenens/ bubnuoreka LIOK

JIBMKEHHE 110 OKPYKHOCTH. YTJIOBas U

https://m.edsoo.ru/
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JIMHEWHAas CKOpOoCTh. [lepron u
yactoTta. LleHTpocTpeMurensHoe u
IIOJIHOE YCKOpEHUE

16 KoutpoabsHasi pa6ora Ne 1 mo Teme 4 wenens/  bubmuoreka [IOK
"Kunemaruka" https://m.edsoo.ru/
[TepBriif 3akoH HeroTOHA. 4 yenens/

17 HNuepunanbHbie CUCTEMBI OTCUETA. bu6mmoreka [IOK
[TpuHIMI OTHOCUTENBHOCTH [ anmiies. https://m.edsoo.ru/
HeunepumanbHble CHCTEMBI OTCUETA
Cwuna. PaBHOI€MCTBYIOIIAS CHJIA. 4 genens/ bu6mmoreka [IOK

18 .

Bropoii 3axon HeroTona. Macca https://m.edsoo.ru/

19 BzaumonerictBue Ten. Tperuit 3akoH 4 genens/ bu6mmoreka [IOK
Herorona https://m.edsoo.ru/
[TpuHimn cynepno3uiiuyu CUil. 4 genens/

PHHLHIT CYTepTosit A Bu6mioreka LIOK

20 Peuienue 3aga4 Ha npUMeHEHUE

https://m.edsoo.ru/
3akoHOB HrroTona
3aKOH BCEMUPHOTO TATOTEHHUS. 5 wenens/
P 5 A Bubmorexa LIOK

21 DKBUBAJICHTHOCTh IPABUTAIIMOHHOW H

N https://m.edsoo.ru/
WHEPTHOUN MacChI

99 Cuna TSKeCTH U yCKOpPEHUE 5 Henens/ bubmuoreka [IOK
¢cBOOOIHOTO MaJECHUSA https://m.edsoo.ru/
JIBrokeHre HEOECHBIX TN M UX 5 "enens/

93 HCKYCCTBEHHBIX CITYTHUKOB. [lepBas bubanoreka [HOK

KOCMMYECKasi CKOPOCTh. 3aKOHBI
Kennepa

https://m.edsoo.ru/
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Cuna ynpyroctu. 3akoH ['yka. Bec

5 "Henens/

bu6mmoreka [IOK

24 Tena https://m.edsoo.ru/
Cuna tpenus. Ilpupoaa v BUALI CHIT 5 nenens/
25 TpeHI/IﬁI.) I[BI/I)KerI/IepB I)[KI/II[KO?TI/I U rase ’ Bubnmorexa LIOK
) https://m.edsoo.ru/
C y4€TOM CHJIBI COITPOTHUBIICHUS CPEIbI
26 Hasnenue. ['mapocratudyeckoe 6 veaensa/  bubmamoreka IIOK
nasienue. Cuia Apxumesa https://m.edsoo.ru/
AOCOIIOTHO TBEPAOE TEJIO. 6 neneins/
27 HOCTyrIaTeJ'IBHOSIII/I BpamaTeIbHOe " bubmmorexa LIOK
https://m.edsoo.ru/
JBIDKEHHE TBEPJIOTO Tella
08 MOMEHT CUJIBI OTHOCHTEIBHO OCH 6 neneins/ bu6mmoreka [IOK
BpatieHus. [1neqo cubl https://m.edsoo.ru/
CrnosxeHue Cuil, MPUI0KEHHBIX K 6 Hepens/
29 TBepIOMYy Teiry. LleHTp TsxecTu Tena. bubanoreka LHOK
YcaoBust paBHOBECHS TBEPIOTO TEa. https://m.edsoo.ru/
Bunsl paBHOBeCHs
6 Henens/ bu6mmoreka [IOK
30 Pemenne 3agau
https://m.edsoo.ru/
31 KounrpoJsbHas pabora Ne 2 mo treme 7 nenens/  bubnuorteka [IOK
"Jlunamuka. CTaTuka TBEpJ0To Tema" https://m.edsoo.ru/
Nmnynsc MaTepraibHON TOYKH, 7 nenens/
32 CHUCTEMBbI MaTepUANIbHBIX TOUYEK. [{eHTp bubnuoreka [IOK
Macc CHCTEMbl MaTEPUATBHBIX TOUCK. https://m.edsoo.ru/
Teopema o IBUKEHUH IIEHTPA MacC
33 NmMnynbe cuibl 1 UI3MEHEHHE 7 uenens/ bubnuoreka LIOK

MMITyJIbCa TeJa. 3aKOH COXPaHECHUS

https://m.edsoo.ru/
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HUMIIYJIbCa. PeakTuBHOE ABMKEHUE

MomeHT uMIyJibca MaTepHUaIbHOU 7 nenens/
34 touku. [IpeacraBienue o coxpaHeHUN bubnuoreka [IOK
MOMEHTA UMITYJIbCA B IEHTPATBHBIX https://m.edsoo.ru/
MOJISIX
7 "weneis/ bu6mmoreka [IOK
35 Penrenue 3amau
https://m.edsoo.ru/
PaboTa cuiiel Ha MajJIOM U Ha 8 menens/
36 KOHEYHOM IIEPEMEICHUH. bubanoreka LHOK
I'padmueckoe npeacTaBiacHUE padOTHI https://m.edsoo.ru/
CWJIBI. MOIITHOCTE CHUJIBI
Kunernueckas sueprus. Teopema 00 8 nenens/
P . P bu6mmoreka IIOK
37 W3MEHEHUU KUHETUYECKOU SHEPTUHU
N https://m.edsoo.ru/
MaTepuaIbHON TOUKHU
[ToTeHuManbHbIEe U HEMOTEHIIUATIBLHbIE 8 nenens/
bu6mmoreka [IOK
38 cuibl. [loTeHmanbHas S3HEpPrus.
https://m.edsoo.ru/
BTropas kocmuueckas CKOpoCTh
Tpetbst kocMHUUYecKasi CKOpOCThb. CBS3b 8 nenens/
a0OThI HETIOTEHITMAIBHBIX CHJI C
P . bubnuoreka [IOK
39 M3MEHEHHEM MEXaHUYECKOU SHEeprun
https://m.edsoo.ru/
CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKOU DHEPIUHU
VYrpyrue u Heynpyrue CTOIKHOBEHHS. 8 nenens/
40 v 24 5 ypyT . bubmmoreka [IOK
aBHeHue bepHymiu 15 uaeanbHOM
P Py https://m.edsoo.ru/
KUJTKOCTU
41 KonTtpoabnas padora Ne 3 mo reme 9 wenens/  bubamnoreka [HOK
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"3aKOHBI COXpaHEHUS B MEXaHUKE"

https://m.edsoo.ru/

Pa3Butue npeacraBieHuii 0 IpUpoIe 9 nenens/

42 Ter10Thl. OCHOBHBIC TTOJI0KECHUS bu6mmoreka [IOK
MKT. Inddy3us. bpoyHoBckoe https://m.edsoo.ru/
JIBIDKCHHE
C 0 , 9 /

PARIR T, ZAPAKTED A https://m.edsoo.ru/
B3aMMOJICHCTBHSI YaCTHI] BEIIECTBA
Macca u pazme oJie aTOMOB). 9 nenens/
U pa3Mepbl MOJIEKYI (ATOMOB) HEJens BuGmiorexa LIOK
44 KonnuecTBo BemectBa. [locTossHras
https://m.edsoo.ru/
ABoraapo

45 Temneparypa. TerioBoe paBHOBECHE. 9 nenens/ bubanoreka [JOK
Ikana [eabcus https://m.edsoo.ru/

46 PelIerIe 3aa1 10 semenss/  bubamnorexa IIOK

A https://m.edsoo.ru/
. 10 nenenst/  buOmmoteka [IOK

47 Nneannabiii ra3. I'a30BbIe 3aKOHEI
https://m.edsoo.ru/

48 YpaBaenue MenneneeBa-Kianeiipona. 10 venens/  bubnmoreka [{OK
Pemrenue 3anau https://m.edsoo.ru/

49 AOGcomoTHas Temmeparypa. 3akoH 10 venenss/  bubnumorexa LIOK
JlanpTOHA https://m.edsoo.ru/

50 N3onponecchl B ujeanbHOM Tas3e ¢ 10 menenss/  bubmmoreka [JOK
MTOCTOSTHHBIM KOJTMYECTBOM BEIIECTBA https://m.edsoo.ru/
['paduueckoe npeacraBiIeHne 11 wenens/ Butmorexa LIOK

51 M30IPOIECCOB: U30TEpMa, U30X0Pa,

n3obapa

https://m.edsoo.ru/
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11 wenens/

bu6mmoreka [IOK

52 OcHoBHoe ypaBHeHne MKT https://m.edsoo.ru/
11 venens/  bubmmorexa [JOK
53 Pemrenne 3agau
https://m.edsoo.ru/
CBs13b a0COIOTHOM TeMIepaTyphl 11 nenens/
TEPMOJIHMHAMHYECCKON CHCTEMBI CO
54 cpI;z[Heﬁ KHHETUYCCKON dHEPTUCH bubmmorexa LIOK
https://m.edsoo.ru/
MOCTYIATEIIFHOTO TEIIIOBOTO
JIBIDKCHUS €€ JacTHIL
55 O06001IeHE ¥ CHCTEMATU3ALIH 11 venenss/  bubmmoreka [JOK
3Hanui mo reme "OcHoBer MKT" https://m.edsoo.ru/
56 KonTpoabnas padora Ne 4 no reme 12 venens/  bubmuorexa LIOK
"OcHoBbl MKT" https://m.edsoo.ru/
TepmonuHamudeckas cuctema. 12 uenens/
3agaHue BHEIIHUX ycioBuit ams TJ]
CUCTEeMEbl. BHeIlIHME U BHYTpEHHHE
o7 napametpsl. [lapameTpbl }";T;[) CUCTEMBI Brbmiorexa LIOK
https://m.edsoo.ru/
KaK CpeJHUE 3HAYCHUS BEIIMYMH,
OIIMCHIBAIONINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE
HyneBoe Hayano TepMOJIMHAMUKH. 12 nenens/
58 CZMOHpOI/I3BOJ'II>Ha$[ppeJII;KcaHI/I$I TI ) bubmorexa HOK
https://m.edsoo.ru/
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mopens uaeaibHOro rasa B 12 gwenens/ BuGmnorexa [1OK
59 TEPMOJMHAMUKE. Y CJIOBUS

NPpUMCHUMOCTHU ITOM MOJICIN

https://m.edsoo.ru/
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YpaBHenue MeneneeBa-Kianeiipona

12 wenens/

. bu6mmoreka [IOK

60 Y BBIpa)XCHUE JJI1 BHYTPECHHEH httos://m.eds00.ru/
SHEPTUU
BrlpakeHue [u1d BHYTpEHHEHN SHEprun 13 nenens/

61 0JIHOATOMHOTO HJI€aThHOTO Ta3a. bubnuoreka [IOK
KBasucraTuyeckue U HECTaTHUECKUE https://m.edsoo.ru/
MIPOIIECCHI
DOnemeHTapHas paboTa B 13 nenens/

62 TepMOoAMHAMUKeE. Berauciienne paboTsl bubanoreka [JOK
1o rpaduky mpouecca Ha pV- https://m.edsoo.ru/
auarpamme

| S e o

https://m.edsoo.ru/
CUCTEMBI O€3 coBepIIeHUsI padOThI

64 KonBexkiusi, TEMIOMPOBOIHOCTb, 13 memenss/  bubamnorexa IJOK
U3JTy4YCHUC https://m.edsoo.ru/
KomuuectBo TeminoTel. TermioéMKOCTE 13 wenens/

65 Tena. Y ielibHasg U MOJISIpHas bu6mmoreka [IOK
TEIUIOEMKOCTH BEIIECTBA. Y IeIbHAs https://m.edsoo.ru/
TEIIOTa CTOPaHUs TOILINBA

66 Pacuér xonuuecTBa TEMIOTHI IPU 14 genens/ bub6anorexa IIOK
Terionepeaayde https://m.edsoo.ru/

67 [TonsiTue 06 anuabaTHOM MpoILecce. 14 venens/  bubmmoreka [JOK
[TepBbIii 3aKOH TEPMOTUHAMUKI https://m.edsoo.ru/

68 KonunuecTBo TemnoTsl u paboTa Kak 14 nenens/  bubamnorexa IJOK

Mepbl U3MEHEHNS] BHYTPEHHEN YHEPTUH

https://m.edsoo.ru/
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T/l cuctemsbl

BTopoii 3akoH TepMOIUHAMUKY JJIST 14 nenens/

69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [IOK
nporieccoB. HeoOparumocTs https://m.edsoo.ru/
MIPUPOTIHBIX MPOIECCOB

70 [TpuHIUIIBI JEHCTBUS TETUIOBBIX 14 wenens/ bu6mmoreka [IOK
Marud. KITJT https://m.edsoo.ru/

71 MaxkcumansHoe 3Hauenune KITJI. Iukin 15 menenss/  bubmmorteka [IOK
Kapno https://m.edsoo.ru/

79 PelIerIe 3aa1 15 memenss/  bubamnorexa IIOK

A https://m.edsoo.ru/
DKOJIOTHYECKHE ACTICKTHI 15 nenens/

73 WCITOJIb30BaHMS TEIUIOBBIX JBUTATEIICH. bubnuoreka [IOK
TerutoBoe 3arpsi3HCHUE OKPYKAFOIICH https://m.edsoo.ru/
cpebl

15 venens/  bubmmoreka [JOK

74 Pemenne 3anau

https://m.edsoo.ru/
0606 15 /
0 HjeHI/IC Y CHCTEeMaTH3aIHs HEeJeNs BuGnmorexa [OK

75 3HaHUM no Teme ""TepMoauHamMuKa.

| https://m.edsoo.ru/
TennoBbie MallIMHBI
. {({):Tpﬂ.llbﬂﬂﬂ paﬁltzza Ne 5 e110 TeMe 16 nenens/ BuGmmorexa OK
MOJUHAMHUKA. TeIIoBbI
P ﬂ" https://m.edsoo.ru/
MaIlIuHbI
[TapooOpazoBaHue U KOHAEHCAIIUS. 16 venens/ BuGmorexa LIOK
77 Wcnapenne n kunenue. Y nenbpHas

TEIu10Ta napooOpa3zoBaHus

https://m.edsoo.ru/
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HacrileHnbie 1 HeHACHIIICHHBIE ITaphl.
KauecTBeHHas 3aBUCUMOCTh
IINIOTHOCTH U JaBJICHUA HACBIILICHHOTO
I1apa OT TCMIICPATYypPhI, HX

16 wenens/

bu6mmoreka [IOK

78 .

HE3aBUCUMOCTB OT 00BbEMaA https://m.edsoo.ru/
HACBIIIEHHOTO TMapa. 3aBUCUMOCTh

TEeMIIepaTypbl KUTICHUS OT JaBJICHUS B

JKUIKOCTH

79 BnaxHocTh Bo3nyxa. AGCONMOTHAS U 16 nenenss/  bubnuorexa LIOK

OTHOCHUTEIbHAS BIAXKHOCTD https://m.edsoo.ru/
16 menenst/  bubmmoreka [JOK
80 Penrenue 3amau
https://m.edsoo.ru/
TBépnoe teno. Kpucramumueckue u 17 uenens/
81 P o I; bubnuoreka [IOK
amopdubIe TeIa. AHU30TPOIHS
P P https://m.edsoo.ru/
CBOMCTB KPHUCTAJJIOB
IImaBnenne 1 KpUCTATIIN3AIIHS. 17 wenens/
P t A bubnuoreka [IOK
82 V nenbHas TEIUIOTA IUIABJICHUS.
https://m.edsoo.ru/
CyOnumarus
Jledopmaruu TBEPOTO TENA. 17 nenens/

83 Pactsoxenne u cxxatue. CBur. bu6mmoreka [IOK
Monyns FOnra. [Ipenen ynpyrux https://m.edsoo.ru/
nedopmanui
TeroBoe pacmupeHue XKUAKOCTEU U 17 wenens/

. P P bubnuoreka [IOK

84 TBEPABIX T€J. AHTApMOHU3M TEIUIOBBIX

B https://m.edsoo.ru/
Koe0aHMI YaCTHUI] BEIIECTBA
85 IIpeoOpa3oBaHue SHEPrUH B (A30BBIX I7Twenens/  pugnuorexa [OK
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nepexoaax https://m.edsoo.ru/
18 wemenss/  bubaumoreka I{OK
86 YpaBHeHHE TeTUIOBOrO OanaHca
https://m.edsoo.ru/
18 menenst/  bubmmoreka [JOK
87 Pemenue 3amau
https://m.edsoo.ru/
[ToBepXHOCTHOE HATSKEHUE. 18 wenemns/

a8 Kanunnsipusie saBienus. JlaBienue mosu bu6mmoreka [IOK
HCKPHUBJICHHOM ITOBEPXHOCTHIO https://m.edsoo.ru/
xunkoctu. Popmyna Jlannaca
O06o00mIeHre U CHCTeMaTH3AIUS 18 menens/

89 3HaHU# 1o Teme "ArperaTHbie bubanoreka [JOK
cocTossHus BemecTBa. Da3oBrlie https://m.edsoo.ru/
nepexoanl”

KonTpoabHasi padora Ne 6 mo teme 18 menens/
~OnTP P Bu6motexa LLOK
90 ArperatHble COCTOSIHUS BEIlIECTBA.
| https://m.edsoo.ru/
@da30BbIE MTEPEXOIBI
DnekTpu3zanus Tei U €€ IposIBICHUSL. 19 nenens/

01 DnekTpuyeckui 3apsa. JBa Buaa bub6anorexa IJOK
ANEKTPUICCKUX 3apsioB. [IpoBogHUKH, https://m.edsoo.ru/
JTUDJICKTPUKH U TIOJTYTIPOBOTHUKHU
DeMEHTAPHBIN DIIEKTPUUECKUN 3apsi. 19 wenens/

P P P Bu6mioreka LIOK

92 3aKOH COXpaHEHUs ANEKTPUUECKOTrO

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

93 B3aumopeiictue 3apsaoB. Toueunsie 19 venens/  bubmmoreka [JOK

3apsanbl. 3akoH Kynona

https://m.edsoo.ru/
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19 venenss/  bubmmoreka [JOK

94 Penrenue 3amau

https://m.edsoo.ru/

95 DnekTpuueckoe noje. Ero aeicteue 19 wemens/  buGaumoreka I{JOK
Ha AJIEKTPHYCCKHE 3aPSI/IbI https://m.edsoo.ru/
Hanpsoxk€HHOCTB 2IEKTPHYECKOTO 20 nenens/
rosis. I1poOueIiit 3apsan. Jlnaun

,I,) A bu6mmoreka [IOK

96 HaIpPsHKEHHOCTH AJIEKTPUIECKOTO

https://m.edsoo.ru/
moJist. OJTHOPOTHOE IIEKTPUIECKOES
moJie
[TorenumaabHOCTD 20 genens/
B A bubnuoreka [IOK
97 AMEKTPOCTATHIECKOTO 1MoJist. Pa3HoCTh
https://m.edsoo.ru/
MTOTCHIIMAJIOB ¥ HAMIPSIKEHUE
[ToTrenumanpHas 3Heprus 3apsaa B 20 nepens/

08 ANEKTPOCTATHIECKOM TIOJIE. bu6mmoreka [IOK
[ToTeHIMaN AIEKTPOCTATUIECKOTO https://m.edsoo.ru/
1OJIST
CBs3b HANPSIHKEHHOCTH TOJISI U 20 uenens/

99 bubmuoreka [IOK

a3HOCTH MOTEHIMAIOB JUIS
P A https://m.edsoo.ru/
AIEKTPOCTATHUECKOTO TTOJIS

100 [TpuHIMnO cynepno3uuuu 20 nepens/  bubnuorexa LIOK

AIIEKTPUUCCKUX TMOJICH https://m.edsoo.ru/
21 wenensa/  bubmmoreka [IOK

101 Pemenue 3amau s 1

https://m.edsoo.ru/

102 [Tone Toueuynoro 3apsna. [lone 21 mepens/  bubmmorexa [IOK

PaBHOMEPHO 3apsHKEHHOU chepbl

https://m.edsoo.ru/
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Ilone PaBHOMCPHO 3aps’KCHHOI'O I10

21 wenens/

103 00bémy mapa. [Tone paBHOMEpHO bubmmorexa LIOK
. . https://m.edsoo.ru/
3apsHKEHHON 0€CKOHEYHOU TIIOCKOCTH
104 [IpoBOJHUKH B 3IEKTPOCTATHIECKOM 21 wepens/  bubnumoreka LIOK
moJic. YCJI0BHE paBHOBECHS 3apsIOB https://m.edsoo.ru/
105 JVPIEKTPUKH U TIOJTYTIPOBOIHUKH B 21 venens/  bubmmoreka [[OK
AIIEKTPOCTATHUECKOM I10JIE https://m.edsoo.ru/
Kongencarop. OneKTpoEMKOCTh 22 "enens/
106 KOH/“:[HCHcaTOIfa. SHeKTppoéMKOCTL " bubmmorexa LIOK
https://m.edsoo.ru/
IIJIOCKOTO KOHJIeHCaTopa
107 [TapannensHO€ cCOeUHEHUE 22 »enens/ bu6mmoreka [IOK
KOHJICHCAaTOPOB https://m.edsoo.ru/
108 IlocnenoBarensrHOE COEMHEHE 22 »enens/ bu6mmoreka [IOK
KOHJICHCATOPOB https://m.edsoo.ru/
109 DHeprus 3apsHKEHHOT0 KOHJEHCATOpa 22 nezens/ - bubmmoreia LIOK
https://m.edsoo.ru/
22 meaens/  bubmmoreka [IOK
110 Pentenue 3amau
https://m.edsoo.ru/
111 JIBro>keHUE 3apsyKEHHOM YacTHUIIbI B 23 Henens/ = bubmmoreka IJOK
OJTHOPOJIHOM DJICKTPUYECKOM IT0JIC https://m.edsoo.ru/
23 wenens/  bubnumorexa [JOK
112 Pemerme saza+ https://m.edsoo.ru/
O606HvleH1/1e A CUCTEMaTHU3allus 23 »enemns/ BuGmorexa LIOK
113 3HaHUM 10 TeMe "DIeKTPUIEeCcKoe

noJe"

https://m.edsoo.ru/
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KonTpoabnas padora Ne 7 mo reme

23 uenens/

bu6mmoreka [IOK

114 "DexTpruyeckoe moje" https://m.edsoo.ru/
Cuna Toka. IIocTOSIHHBIN TOK. 23 uenens/
115 VYcnoBus cymiecTBOBaHUS ) brbmiorexa LIOK
https://m.edsoo.ru/
MTOCTOSTHHOTO AJIEKTPUYECKOTO TOKA
116 Hcrounuku Toka. Hanpsokenue u 3/[C 24 nenens/ - bubmnorexa LIOK
https://m.edsoo.ru/
117 3akon OMa Jij1s1 y4acTKa IISIH. 24 nenens/ bu6mmoreka [IOK
DJIEKTPUIECKOE COMPOTUBIICHHE https://m.edsoo.ru/
3aBUCUMOCTbD CONPOTHUBIICHUSA 24 uenens/
118 OJIHOPOJIHOT'O MPOBOJHUKA OT €0 bu6mmoreka [IOK
JUTMHBI 1 TUIOIAIU TIOTEPEYHOrO https://m.edsoo.ru/
CEUCHHUS
119 VY nenpHOE CONPOTUBICHUE BEIIECTRA. 24 wenensi/  bubnmorexa [JOK
Pemenne 3agau https://m.edsoo.ru/
120 [TocnenoBatenbHOE, apaIeIbHOE, 24 mwenens/  bubmmoreka [[OK
CMEIIaHHOE COCTMHCHUE TTPOBOITHUKOB https://m.edsoo.ru/
Pacuér paSBeTBJIeHHBjX 25 nenens/ Butmorexa LIOK
121 anekTpudeckux ueneu. [Ipasuna
https://m.edsoo.ru/
Kupxroda
122 Permenue 3aad 25 menens/  bubmwmoreka [[OK
https://m.edsoo.ru/
123 PaGora snexTpuueckoro Toka. 3akoH 25 wenens/  bubmuoreka [JOK
Jhxoyns —Jlenna https://m.edsoo.ru/
124 Perenue sazau 25 meaens/  bubmmoreka IIOK

https://m.edsoo.ru/
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MoIHOCTh QJICKTPHUUYCCKOT'O TOKaA.

25 uenens/

125 TermoBast MOIIIHOCTD, BBIAEIIIEMAs HA bubmmorexa HOK
’ https://m.edsoo.ru/
pesucrope
126 Pemenie 3a1au 26 nenenss/  bubmmorexa IJOK
https://m.edsoo.ru/
127 OJIC v BHyTpeHHEE CONPOTUBIICHUE bubnuoreka [IOK
HWCTOYHHUKA TOKA https://m.edsoo.ru/
128 3akoH OMa Ji71s1 TOJIHOM (3aMKHYTOM ) 26 wenenss/  bubnuoreka [IOK
AJIEKTPUYUECKOM Hen https://m.edsoo.ru/
129 Perenue sazau 26 mwenenss/  bubmmorexa IIOK
https://m.edsoo.ru/
26 meaens/  bubmmorexa IIOK
130 MOIIHOCTh UICTOYHUKA TOKA
https://m.edsoo.ru/
27 venenss/ = bubmmoreka IJOK
131 KopoTtkoe 3ambikanne httos://m.eds00.ru/
132 Konnencarop B 1ienu mocTossHHOTO 27 menaens/  bubmmorexka IIOK
TOKa https://m.edsoo.ru/
27 wenens/  bubmmorexa [IOK
133 Pentenue 3amau
https://m.edsoo.ru/
134 Pemenue 3agau no reme "[locTOsSHHBIM 27 venensi/  bubmwmoreka [JOK
IIEKTPUUECKUIN TOK" https://m.edsoo.ru/
135 Pentenne 3amau mo reme "TlocTOAHHBII 27 mepens/  buommoreka IIOK
ANEKTPUYECKUN TOK" https://m.edsoo.ru/
136 Pentenue 3ama4d o teme "IlocTOSHHBIN 28 menenss/ = bubmmoreka IJOK

ANEKTPUYECKUM TOK"

https://m.edsoo.ru/
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O00011IEHIE U cCUCTEMATH3AIIUSI 28 uenens/
N N bu6mmoreka [IOK
137 3HaHui 1o TeMe "IlocTosSHHBII
. " https://m.edsoo.ru/
MEKTPUIECKUN TOK
138 KoutpoabsHasi pa6ora Ne 8 mo Teme 28 uenensi/  bubnmorexa [JOK
"TIOCTOSIHHBIH JEKTPUYECKHIA TOK" https://m.edsoo.ru/
6] 28 /
139 pusmwams nemteers. Snexpirccii T Bubmiorera LIOK
P - ' P https://m.edsoo.ru/
TOK B MeTajuiax. CBEpXIPOBOIUMOCTh
One SCKHI TO acTBopa 28 Henens/
JEKTPUYECKHUI TOK B PACTBOPAX M HEEIIs BuGmmorexa LOK
140 pacIuiaBax 3JIEKTPOJIUTOB. 3aKOHBI
https://m.edsoo.ru/
@apanest s AIEKTPOIIN3a
29 /  bub OK
141 DneKkTpuYecKuil TOK B razax. Ilnazma HeAs nomxoteka 1
https://m.edsoo.ru/
142 DNEeKTPUUYECKUI TOK B BAKyyMe. 29 wenensi/  bubnmorexa [JOK
BakyyMHbIe mpuGopsI https://m.edsoo.ru/
143 DJIEKTPUYECKUIN TOK B 29 venens/  bubnmoreka [[OK
MOJIYIIPOBOAHUKAX https://m.edsoo.ru/
29 venens/  bubnmoreka [[OK
144 [ToaynpoBoOIHUKOBBIE IPUOOPEI
YHpoBoA proop https://m.edsoo.ru/
Duszuyeckuti npakmuxym Ne 1 no meme 29 nenens/
"N3mepeHue cuiibl TOKA U HAPSIKEHUS
e
B IICITH TIOCTOSTHHOTO TOKA MPHU BuGmiorexa [IOK
145 TIOMOIIY aHAJIOTOBBIX U HU(POBBIX

M3MEPHUTEIBHBIX TPHOOPOB" MiH
"3HaKOMCTBO ¢ IU(POBOU
naboparopueit no ¢pusuke. [lpumepsr

https://m.edsoo.ru/
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HU3MCPCHUA (1)I/ISI/IIICCKI/IX BCJIMYMWH IIPH
IIOMOIIIX KOMIIbFOTCPHBIX I[aT‘II/II(OB"

146

Quszuueckuil npakmuxym Ne 2 no

meme "VI3ydeHrne HepaBHOMEPHOTO
JBYDKEHHS C LIEJIBIO OTIPEIeICHUS
MIHOBEHHOU ckopocTu"

30 wenens/

bu6anorexa IIOK
https://m.edsoo.ru/

147

148

149

Dusuueckul npakmuxym Ne 3 no meme

"N3mepenune yCKOpeHus Ipu
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
IBYOKCHUH 110 HAKJIOHHOM INIOCKOCTH"
nim "HMccaenoBanyue 3aBUCMMOCTHU
MyTH OT BPEMEHU MPHU
PaBHOYCKOPEHHOM JIBUKECHUU"

Duszuueckuit npakmuxkym Ne 4 no

meme "VI3MepeHne yCKopeHus
cBoOoTHOTO MasieHus" uinn "M3ydeHune
JIBIDKEHUSI TeJla, OpOIIEHHOTO
TOPU30HTAJIBHO"

Quzuueckuii npakmukym Ne 5 no

meme "V3ydeHue IBM>KEHUS Tea 1o
OKPY>KHOCTH C IMMOCTOSTHHOM 1O
MOZYJII0 CKOPOCThIO" UITH
"HccnenoBanue 3aBUCUMOCTH IEPUOA
oOpalieHuss KOHHY€CKOTO MassTHHKA OT
€ro napameTpon"

30 wenens/

30 wenens/

30 wenens/

bubnuoreka [IOK
https://m.edsoo.ru/

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

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

150

Quzuueckuli npakmuxkym Ne 6 _no
meme "3mepenne

30 uenens/

bubnuoreka LIOK
https://m.edsoo.ru/
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151

PaBHOJICVCTBYIOIIEH CUIIBI ITPU
JBUKEHUH OpycKa Mo HAaKJIOHHOU
wiockoctu" unu "lIpoBepka runoTe3sl
0 HE3aBHCUMOCTH BPEMEHU JBUKECHHUS
OpycKa 110 HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSTHUE OT €ro Macchl"”

Duzuueckuil npakmuxkym Ne 7 no

meme "HccnenoBanne 3aBUCUMOCTHU
CHUJI YIIPYTOCTH, BOSHUKAIOIINX B
MPYXUHE U PE3MHOBOM 00paslie, OT UX
nedopmarun” wim "U3ydenne
JBIKEHUSI CUCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUI
6110K"

31 mwenens/

bu6anoreka IIOK
https://m.edsoo.ru/

152

Quzuueckuu npakmuxym Ne 8 no meme

"N3mepenue ko3ppureHTa TpeHus
0 BEJIMYMHE YTIIOBOTO KOd(duiinenrta
3aBucumoctu Frp(N)" min
"UccnenoBanue IBUKEHHS OpyCKa 1Mo
HAKJIOHHOM IJIOCKOCTH C IIEPEMEHHBIM
K03((HULIMEHTOM TpeHus" uin
"N3yueHue IBUKEHUS TPy3a Ha Bally C
TpeHuem"

31 uenens/

bu6anorexa IJOK
https://m.edsoo.ru/

153

Quzuueckul npakmuxym Ne 9 no meme

"HccnenoBaHue yclIOBUN PaBHOBECHS
TBEPAOIO Teja, UMEIOLIEro 0Ch
Bpamenus" win "KoHcTpyupoBaHue

31 wenens/
bu6mmorexka IIOK
https://m.edsoo.ru/
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KPOHIITEMHOB U PAaCUET CUJI
ynpyroctu" unu "N3ydenue
YCTOMYMBOCTH TBEPAOTO TEIIA,
HMMEIOIETO TI0Iaab Onopsl"

154

Quszuueckul npakmuxym Ne 10 no

meme "VI3MepeHne uMnyinbca Tena mo
TopMo3HOMY nyTH" unu "U3mepenue
CWJIBI TATH, CKOPOCTH MOJIENHU
AIEKTPOMOOUJISE U MOIITHOCTH CHJIBI
Taru" win "CpaBHEHUE U3MEHEHUS
HMITYJIbCA TeJa C UMITYJIbCOM CHJIBI"
nmu "MccrenoBanne coOXpaHeHUs
HMITYJIbCa IIPU YIIPYTOM
B3aumojeiicteun' win "M3mepenue
KMHETUYECKON SHEPTUH TEJIA 1O
TOPMO3HOMY yTH"

31 wenens/

bu6anoreka IIOK
https://m.edsoo.ru/

155

Quzuueckuui npakmuxym Ne 11 no

meme ""V3ydeHne n30TEPMUYECKOTO
npoiiecca (peKOMEHA0BaHO
HCITOJIb30BaHKE MUPPOBOI
naboparopun)" unu "M3ydenue
HM30XOPHOTO Mpoliecca’ uiu
"U3ydenne uzobapHoro mporuecca"
nnu "IIpoBepka ypaBHEHUS
cocTostHUS"

31 wenens/

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

156

Quzuueckuii npakmuxym Ne 12 no

meme ""VI3mMepeHne ynenpHoi

32 menens/  bubmmoreka IJOK
https://m.edsoo.ru/
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TerutoéMmkocti" minu "Mccnenosanue
Tporiecca OCTHIBaHMS BelecTBa" WiIu
"UccnemoBanne agnadaTHOTO
nponecca" uinu "M3ydyenue
B3aMMOCBSI3U SHEPTUU
MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSA
Y TEMITepaTypbl KUTIEHUS KUIKOCTEH"

157

158

Quzuueckuui npakmuxym Ne 13 no

meme ""V3ydeHne 3aKOHOMEPHOCTEN
WICIIAPEHHUs )KUJIKOCTEN" HIn
"3mepeHue yaeabHON TEeTUIOThI
riaBiieHus apaa’ wim "U3ydenue
CBOMCTB HACBILIEHHBIX NapoB" MiIu
"N3mepeHue abCOFOTHON BIAKHOCTH
BO3JlyXa U OLIEHKAa Macchl IapoB B
nomMetieHuun". smepenue

K03 uLIMeHTa TOBEPXHOCTHOTO
HATSDKCHUS

Duszuueckuii npakmuxym Ne 14 no

meme ""HabmroneHune npeBparieHus
SHEPTUU 3apsHKEHHOr0 KOHJIEHCaTopa B
SHEPTUIO U3ITYYEHHS! CBETOAMOAA" N
"N3ydyeHune NpoTeKaHus TOKa B 1IEMH,
cojepKallel KOHAeHcaTop" Win
"Pacripenenenue pasHOCTU
MOTEHIIMAJIOB (HAMPSKEHUs) pU
MOCJIEIOBATEIbHOM COETUHEHUU

32 uenens/

bu6anorexa IIOK
https://m.edsoo.ru/

32 wenens/

bu6nmuoreka [IOK
https://m.edsoo.ru/
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159

KOHJICHCATOpOB"

Quszuueckul npakmuxym Ne 15 no

meme ""HccnemoBanne CMENIaHHOTO
COEJIMHEHUS PE3UCTOPOB" WU
"U3mepeHue yaeapHOro
COIIPOTHBIIEHHUS TPOBOJIHUKOB'" WK
"UccnenoBanre 3aBUCUMOCTH CHIIBI
TOKa OT HAIPSIKEHUS JJIs1 JTaMITbl
HaKaauBaHuA"

32 wenens/

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

160

Duszuueckuii npakmuxym Ne 16 no

meme ""HaOmonenue snexkrponunza”
unu "N3mepenue 3apsia
OJIHOBAJICHTHOT'O MOHA" Wi
"UccnenoBaune 3aBUCUMOCTH
CONPOTHUBIICHUS] TEPMOPEZUCTOPA OT
Ttemriepatypsl’ win "CHATHE BOJBT-
aMIIepHOM XapaKTEepUCTUKU auoaa"

32 wenens/

bu6anoreka IIOK
https://m.edsoo.ru/

161

162

PesepBHbIit ypok. O000IICHHE H
CHUCTeMaTH3alusl 3HaHUH 110 TeMe
"Kunematuka"

PesepBubIit ypok. O0001IeHNE U

cUCTEMaTH3alus 3HaHUH 110 TeMe
"Iunamuka"

33 wenens/

33 wenens/

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

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

163

PeseprubIit ypok. O0001ICHNE U
CHCTeMaTHU3aIus 3HAaHUH 110 TeMe
"Craruka TBepAoro rena'

33 wenens/

bu6mmorexka IIOK
https://m.edsoo.ru/
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P I . 0000 33 /
€3epBHBIN YPOK 0 1]16HI/I6 U Heaems BuGmorexa [OK

164 cUcTEMAaTH3Aallus 3HAHUI IO TEME 1

| | https://m.edsoo.ru/
3aKOHBI COXpPaHEHUSI B MEXaHHUKE
PesepBHblii ypok. O000111€HNE U 33 nenens/

165 cUcTeMaTH3aIUs 3HAHUU 110 TEME 1 bu6mmoreka [IOK
"OCHOBBI MOJICKYJISIPHOKUHETHYCCKOM https://m.edsoo.ru/
teopun"

PesepBHublii ypok. O60011eHNE U 34 nenens/
cUCTeEMAaTH3alUs 3HAHUU 110 TEME bu6mmoreka [IOK

166 1
"Tepmoaunamuka. TeraoBbie https://m.edsoo.ru/
MaIIHbL"

PesepBublii ypok. O60011eHNE U 34 nenens/

167 cUcCTeEMAaTH3alUs 3HAHUU 110 TEME 1 bu6mmoreka [IOK
"ArperatHble COCTOSIHUS BEIICCTBA. https://m.edsoo.ru/
®dazoBeIe IEpexoabl"

PesepBHBIi ypoOK. O606i11€HI/IC u 34 nenens/ BuGmorexa LIOK

168 CHCTEMAaTH3aIus 3HAaHUH I10 TEME 1
| | https://m.edsoo.ru/

DIIEKTPUUYECKOE T0JIE
P %) . 0000 34 /
€3€pBHBIN YPOK 0 ‘I’IICHI/IC u HeIes BuGmorexa LIOK

169 CHCTEMAaTH3aIus 3HAaHUH I10 TEME 1

| B . https://m.edsoo.ru/
[TocTOSIHHBIN AIEKTPUIECKUIN TOK
PesepBHbIi ypoK. O606i[l6HPIG u 34 nenens/ BuGmnorexa [1OK

170 cucTeMaTH3alus 3HaHUI 110 TeEME 1

| | https://m.edsoo.ru/
Toxu B pa3InyHbIX cpenax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KIJACC

KosaunvecTBO yacon DJIeKTPOHHBbIE
Ne Hara nu¢ppoBbIe
Tema ypoka Kontpoabusbie IIpakTnueckue bp
n/n Bcero u3yyeHusi oOpa3zoBaTejibHbIE
padoThI padoThI
pecypcbl
B3aumoseiicTBre MOCTOSTHHBIX 1 menens/
bubmmoreka [IOK
1 MarHuTOB U TTPOBOJIHUKOB C TOKOM. 1
https://m.edsoo.ru/
MaruutHoe nose. ['unore3za Amnepa
BexTop MarHuTHOM WH 17078 1 nenens/
) 0 P AYHIL 1 A bubmmoreka [IOK
WHITUT CYTIEPIIO3UIIUU MarHUTHBIX
p N yrep . https://m.edsoo.ru/
nosiei. JInHuM MarHUTHOW WHTYKIIUH
3 MarnuTtHo€ moJie TPOBOJIHHKA C 1 1 wenemns/ bubmnorexa IIOK
TokoM. OnbIT DpcTena https://m.edsoo.ru/
4 Cunia Ammnepa, e€ HarpaBJICHUE U 1 1 menenss/ = bubnuoteka [IOK
MOYJTb https://m.edsoo.ru/
1 vepgens/  bubnmoreka [IOK
5} Pemenue 3anau 1
https://m.edsoo.ru/
6 [Ipumenenue 3akoHa Amnepa. 1 2 menenst/  bubnmoreka [JOK
DNEeKTPOU3MEPUTEIBHBIC TPHOOPHI https://m.edsoo.ru/
Cuna JlopeHiia, e€ HanpaBJIeHUE U 2 "Henens/
5 MOAYJb. JIBUKEHUE 3apsKECHHOU 1 bubmotexa [IOK
YaCTHUIIBI B OJTHOPOJHOM MarHUTHOM https://m.edsoo.ru/
noJie
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g Permenue 3anau 2 "eneins/ but6mmoreka [IOK
https://m.edsoo.ru/
9 PaGora cums Jlopera 2 Henens/ bubmnorexa LIOK
https://m.edsoo.ru/
2 Henens/ bubmnorexa LIOK
10 Pemenue 3amau
https://m.edsoo.ru/
MaruuTtHoOE 10JI€ B BEIICCTBE. 3 Hepens/
11 deppoMarHeTUKH na;]:l- u ) Bubmiorexa LIOK
’ https://m.edsoo.ru/
JMaMarHeTUKU
OCHOBHBIC CBOICTBA 3 menens/
12 dbeppomarueTukoB. IIpumenenue " Bubmiorexa LIOK
https://m.edsoo.ru/
dbeppoMarHeTuKoB
13 Pemenune 3amau mo reme "MarautHoe 3 uenenst/ bubmnorexa IIOK
nosne" https://m.edsoo.ru/
14 Pemrenue 3amaud mo reMe "MarautHoe 3 wenens/ bubnmoteka LIOK
nosne" https://m.edsoo.ru/
SIBeHUE 2NEKTPOMAarHuTHOM 3 wepens/
15 WUHIYKIUH. HOle)K BEKTOpPA ) bubmmorexa IOK
. https://m.edsoo.ru/
MarHuTHON UHIYKITUN
4 wenens/  bubmmoreka [JOK
16 OJIC unyxuuu https://m.edsoo.ru/
17 3aKOH 3J1€KTPOMarHUTHOW MHIYKIIUU 4 nenens/ bubmotexa [IOK
dapanest https://m.edsoo.ru/
18 Buxpesoe »nextpudeckoe mose. Tokn 4 nezens/ Bubmoreka IJOK
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dyxko https://m.edsoo.ru/

19 OJIC MHAYKIIMU B ABMKYIITUXCSA 4 wenens/ but6mmoreka [IOK

IPOBOIHUKAX https://m.edsoo.ru/

20 Permenue 3a1au 4 nenens/ bubmnorexa LIOK

https://m.edsoo.ru/

Suenens/  bubmmoteka [JOK

21 Hpasio Jlera " https://m.edscl)lo.ru/

22 | mosenorn» no moctomRoTo A o LOK

oKa https://m.edsoo.ru/

93 Ssnenue camounaykuuu. IJC 5 meneist/ bubmnorexa IJOK

CaMOMHTYKIIUH https://m.edsoo.ru/

24 DHeprus MarHUTHOTO TOJIS KaTYIITKH 5 mepens/ bubnmoreka LIOK

C TOKOM. DJIEKTPOMAarHUTHOE TIOJIC https://m.edsoo.ru/

5 Henens/ bubnuoreka [{JOK

25 Pemermne sazaz https://m.edsoo.ru/

26 O06o011eHNEe U CUCTeMaTU3ALIHS 6 menensi/  bubnuotexa [IOK

3HaHUH 10 TeMe "DIIeKTpoIMHaMHKa" https://m.edsoo.ru/

97 KonTpouabHas padora Ne 1 no reme 6 Henemnst/ bu6muotexa [IOK

"JnekTpoarHaMHUKa" https://m.edsoo.ru/
Konebarenpuas cucrema. CBOOOHEIE 6 Henens/

28 kosnebanus. ['apmoHnueckue ) ) bubmmorexa LIOK

KoJICOaHUs

https://m.edsoo.ru/
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Kunematnueckoe u JUMHaAMH4YCCKOC

6 "eneis/

but6mmoreka [IOK

29 .
OIIMCAHKE KOJIEOATEIbHBIX IBUKECHUI https://m.edsoo.ru/
DHepreTuyeckoe onucanue. BeiBos 6 ueneis/
IUHAMHUYECKOTO OIMUCAHUSA
. but6mmoreka [JOK
30 TapMOHUYECKHUX KOJICOAHWH U3 UX
https://m.edsoo.ru/
HHEPreTUYECKOT0 U KHHEMATHUECKOTO
OITHCAHU
31 A o 5 . 7 wenens/  bubnmorexa [IOK
MIUINTYIa U (a3za KoieOaHui
Y https://m.edsoo.ru/
[Tepron u yactoTa KoJaeOaHUH. 7 ueneist/
[Teproa Mmanbix cBOOOIHBIX
P . bu6mmoteka [IOK
32 KoJIe0aHMI MaTEMaTHYECKOTO
https://m.edsoo.ru/
MmasiTHuKA. [lepron cBoOO HBIX
KoJIeOaHU IPYKUHHOTO MasTHHKA
33 3aTyxatroiue KoyjeOaHus. 7 nenens/ bubnuoreka [{JOK
BoiayxneHnnbie konebanus. Pesonanc https://m.edsoo.ru/
7 ueneist/ bubnmoteka LIOK
34 ABTOKOJIEOaHUSA
https://m.edsoo.ru/
7 ueneist/ bubnunoreka LIOK
35 Pemenue 3agau
https://m.edsoo.ru/
VYpok-koHpepeuus "MexaHnueckue 8 wenems/
P dep but6mmoreka [IOK
36 KOJIeOaHNS B MY3BIKAJIbHBIX
. https://m.edsoo.ru/
UHCTPYMEHTaX
37 OGo0ILIeHNE U CHCTEMATH3AIHS 8 nenens/ Bu6mmotexa IJOK
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3HAHU 10 TeMe "MexaHnyecKue

https://m.edsoo.ru/

Kojebanus"

38 DNIeKTPOMAarHUTHBIE KOJIeOaHusl. 8 nenens/ bubnuoreka [IOK
KouebareapHbIii KOHTYD https://m.edsoo.ru/
®opmyna Tomcona. CBs3b 8 Henens/

39 aMIUTMTYBI 3apsijia KOHAEHCAaTopa ¢ bu6nnoreka [{OK
AMILTUTYIOW CHIIBI TOKA B https://m.edsoo.ru/
Kosie0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHHUsI SHEPTUU B 8 nenens/ bubnmnorexa [{OK
UjicaIbHOM KO0JIe0aTeIbHOM KOHTYpE https://m.edsoo.ru/
3aryxaroniue 3JIeKTPOMarHuTHbIC 9 menens/ BuGmorexa LIOK

41 KosneOaHus. BoiHyX1eHHBIE

https://m.edsoo.ru/
AIIEKTPOMArHUTHBIE KOJIeOaHUs
[Tepemennslii Tok. Pe3uctop u 9 nenens/
42 KOIfneHcaTop B IIENTU nepeMpeHHoro " Bubmiorexa LIOK
https://m.edsoo.ru/
TOKa

43 Karymika "HIyKTHBHOCTH B LIENTH 9 nenens/ bubnmnoreka LIOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/

44 3akon OMa 1151 SJIEKTPUYECKON 1enr 9 menens/ bubmmoreka [IOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/
MOIIHOCTh TEPEMEHHOTO TOKA. 9 menens/

45 AMrLEMTynﬂoepH JIEUCTBYIOIIIEE " Bubmorexa TIOK

https://m.edsoo.ru/
3HAYEHUE CHUJIbI TOKA U HAIIPSHKCHUS

46 Pe3onaHc B aneKkTpudecKkoi 1enu 10 menenst/  bubmmoreka [JOK
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https://m.edsoo.ru/

47 PelIerHe 3a0a 10 senens/ but6mmoreka [IOK
o https://m.edsoo.ru/
WneanbHbIif TpaHchopmarop. 10 nenens/
48 [TpousBoncTBO, epenaya u bubnunoreka LIOK
noTpebIeHne DIIEKTPHUECKON https://m.edsoo.ru/
DHEPTUU
DKOJIOTUYECKUE PUCKH TPU 10 nenens/
o | ommorme e
YIRIIP . https://m.edsoo.ru/
AJIEKTPOIHEPTHH B IIOBCETHEBHOMN
KU3HU
10 menenst/  bubmmoreka [HOK
50 Pemtenue 3amau
https://m.edsoo.ru/
51 PelICHIe 3a1ad 11 nenensst/  bubmmoreka [IOK
& https://m.edsoo.ru/
O000111eHNE U CUCTEMATH3a 11 nenemns/
11u1 HHE U CUCTEMATHU3aI1sI HeeIs. BuGmorexa [IOK
52 3HaHUH 10 TeMe "DIEeKTPOMarHUTHbIE
| https://m.edsoo.ru/
KoJIeOaHUst
s g:x:lm:{ecxne BOJI:LI. . 11 wenens/ Bu6morexa LJOK
KTEPUCTUKH MEXaHUYECKUX
P P https://m.edsoo.ru/
BOJIH
. 11 nenenss/  bubnuoreka [JOK
54 CBOHCTBa MEXaHWYECKUX BOJIH

https://m.edsoo.ru/
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11 senens/

but6mmoreka [IOK

55 3Byk. X
BYK. XapaKTEPUCTUKH 3BYKa https://m.edso.ru/

56 Wnu¢pa3Byk u ynprpassyk. Lllymosoe 12 vepens/  bubmmorexka LHJOK

3arpss3HEHHE OKPYKAOIIEH cpe/ibl https://m.edsoo.ru/
12 wenens/  bubmuoreka LJOK

57 Pemenue 3amau
https://m.edsoo.ru/

58 DJIEKTPOMAarHUTHBIE BOJTHBI. 12 wemens/  bubaumoreka [JOK
W3ydeHne 3JIeKTpPOMAarHUTHBIX BOJTH https://m.edsoo.ru/

59 OHEprus AMEKTPOMArHUTHBIX BOJIH. 12 menens/  bubmmoreka [{OK
CBoiicTBa 3JICKTPOMArHUTHBIX BOJH https://m.edsoo.ru/
I . 12 /

KaJia DJICKTPOMArHUTHBIX BOJTH HECIIS BuGmorexa LOK

60 [TpuMeHeHe IITCKTPOMArHUTHBIX

https://m.edsoo.ru/
BOJIH B TEXHUKE U OBITY
[TpuHIMIBI paIUOCBA3HU U 13 nenens/

61 TeJieBuAeHUA. Paguonokanms. bubnmoteka LIOK
DNEKTPOMArHUTHOE 3aTrPs3HEHHE https://m.edsoo.ru/
OKPYXKaIOIIEH Cpebl

62 KontpoabHnas paGora Ne 2 o teme 13 nenens/  bubnmorexa [JOK
"Konebauus 1 BOJIHBL" https://m.edsoo.ru/

63 Cgert. 3aKOH NPSIMOJIUHEHHOTO 13 venens/  bubnmoreka [{OK
pacipoCTpaHEHUs CBETa https://m.edsoo.ru/
Pemienne 3amau Ha EIpI/IMeHeHI/Ie 13 wenens/ Bumorexa LIOK

64 3aKOHA MPSMOJIMHEWHOTO

pacrpocTpaHeHUs CBETa

https://m.edsoo.ru/
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65 Ortpaxenue cBeta. [1nockoe 3epkaio. 13 mvenens/  bubnmoreka [JOK
Cdepudeckoe 3epkao https://m.edsoo.ru/
[Tpenomiienue cBera. AOCOIIOTHBIN U 14 nenens/

OTHOCHUTEIBHBIN MOKa3aTeNb
but6mmoreka [JOK
66 npenomiienus. [lomHoe BHyTpeHHEE
5 https://m.edsoo.ru/
otpaxkenue. [IpenenpHbIi yron
MTOJTHOTO BHYTPEHHETO OTPaKESHUS
Pemrenue 3ama4 Ha MpUMEHEHHE 14 nenens/
P A bubmmoreka [IOK
67 3aKOHOB OTPAYKEHHUS U MPETOMICHHS
https://m.edsoo.ru/
cBETa
Xona ayuer B mpusMe. Jlucrepcus 14 nenens/
yrieii B mpusae. Jlucriep Bu6miorexa [IOK
68 cBera. CI0KHBIH cocTaB 0enoro
https://m.edsoo.ru/
cBeta. [IBeT

69 JIun3bl. DOKYCHOE pacCTOSIHUE U 14 nenenss/  bubnuorexa [JOK
OIITUYECKAs CUJIA JIUH3bI https://m.edsoo.ru/

70 [TocTpoenue n3o0paxeHuit B TMH3aX 14 nenens/  bubnuotexa LIOK
1A UX cCUCTEMAaX. YBEIUYECHUE JTUH3bI https://m.edsoo.ru/
Pemienne 3amau Ha MocTpoeHUE 15 nenenst/

71 5 . P A bubmmoreka [IOK
M300paKeHHU M, IMOJIy4aeMBIX C

P > HOTYH https://m.edsoo.ru/
ITIOMOIIILIO JTHH3
15 senens/ but6mmoreka [IOK
12 I'ma3 xak onTudeckas cucreMa
https://m.edsoo.ru/
73 Pemenne 3anau. [Ipenemns 15 venenss/  bubmmoreka [JOK

MMPUMEHUMOCTH FGOMGTpH‘IGCKOﬁ

https://m.edsoo.ru/
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OIITUKH

74 CKOpOoCTh CBETa U METO/IBI €€ 15 wenens/ but6mmoreka [IOK
U3MEpPEHHUS https://m.edsoo.ru/
75 Jluenepens ceera 15 megens/  bubanorexa LIOK
https://m.edsoo.ru/
76 Wsrepeperius caera 16 memens/  bubmuoreka LIOK
https://m.edsoo.ru/
KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS 16 Henens/
77 Ha6JHp0)leHI/I$[ MaKCUMYMOB U ) bubmorexa LIOK
https://m.edsoo.ru/
MHUHUMYMOB
16 menenst/  bubmmortexa [IOK
78 Pemtenue 3amau
https://m.edsoo.ru/
79 [Ipumenenne nHTEPHEPEHITUN 16 nenens/  bubmmorexa [IOK
https://m.edsoo.ru/
16 negenst/  bubnuoreka [IOK
80 Jlicpparuis ceta https://m.edsoo.ru/
81 JudpakuuonHas peméTka. Y cioBue 17 nwenens/  bubamoreka LIOK
HaOJI0ICHUS TTaBHBIX MAaKCHMYMOB https://m.edsoo.ru/
82 Permenue sanau 17 nenens/  bubmmoreka [{OK
https://m.edsoo.ru/
83 [TonepedHOCTh CBETOBBIX BOJIH. 17 venens/ but6mmoreka [IOK
[Monsipu3zarys cBeTa https://m.edsoo.ru/
84 Penenie 3a1ad 17 nenenst/  bubmmorexka [IOK

https://m.edsoo.ru/
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85 CBeToBbIE SBJIEHUS B IPUPOJIE 17wepens/ | bubmmorexa LOK

https://m.edsoo.ru/

36 O0o0061mIeHEe B cCUCTeMaTH3aIrs 18 nenenss/  bubmmoreka [IOK
3HaHuil o reme "Onruka" https://m.edsoo.ru/

87 KontpoabHasi pa6ora Ne 3 mo teme 18 nenens/  bubnumorexa [JOK
«OnTukay» https://m.edsoo.ru/
['paHuibl IPUMEHUMOCTH 18 nenemns/

88 KJIaCCUYECKON MEXaHUKH. 3aKOHBI bubmnorexa IIOK
SIIEKTPOAMHAMMKHN U TIPUHIIAIL https://m.edsoo.ru/
OTHOCUTEIBHOCTH

89 [ToctynaTel crienaabHON TEOpUHU 18 nenemns/ bubnmmoreka LIOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/
[IpocTpaHCTBEHHO-BPEMEHHOM 18 nenens/
unTepBal. [IpeobpazoBanus

90 Jlopenua. YcimoBre NpUYMHHOCTH. bubnmoreka [JOK
OTHOCHTEIBHOCTD https://m.edsoo.ru/
OJHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMECHH M COKPAICHHUE JITTHHBI

o1 DHEPrusi ¥ UMNYJIbC PEIATHUBUCTCKOM 19 nenenss/  bubmmoreka [IOK
YaCTHUIIBI https://m.edsoo.ru/
CB43b Macchl C SHEPrUEH U ) 19 wenens/ Butorexa LIOK

92 UMITYJIbCOM PEIATUBUCTCKON

https://m.edsoo.ru/
YaCTHIIBl. DHEPTHUS MTOKOS
93 PaBHOBECHOE TETLIOBOE M3ITyUECHHE 1 menens/  pusnuorexa IOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

https://m.edsoo.ru/

04 3axon ewemeris Bua 19 mvenens/ but6mmoreka [IOK
https://m.edsoo.ru/
I'nnore3a M. [inanka o KkBaHTax. 19 nenens/  bubanorexa LIOK
95
®doTOoHBI https://m.edsoo.ru/
96 DHeprus U UMITyJIbC (POTOHA 20menens/ - bubmmorexa HOK
https://m.edsoo.ru/
97 ®ororddext. OnbiTol A. T 20 wepenss/ = bubnuotexa [IOK
CroneroBa. 3akoHbI PoTOIPPEeKTa https://m.edsoo.ru/
YpaBHeHne DUHINTEHHA IS 20 nenens/
98 (bf))TOS(l)(beKTa. "KpaCHaﬂﬂrpaHHua" " bubmuoreia LIOK
https://m.edsoo.ru/
dboTtorddekra
99 Hasnenue cBeta. OnbiThl I1. H. 20 venens/  bubmmoreka [JOK
JleGenena https://m.edsoo.ru/
100 BoiHoBEIE CBOMCTBA YaCTHI] 20 menens/ - bubmuorexa [OK
https://m.edsoo.ru/
Bomnnsrl ne bpoitns. J{nnHa BoaHBI A 21 venens/
101 BpOfIH}I):I[/I paI:);MepLI 2(?6J1acm " " bubmmorexa LIOK
. https://m.edsoo.ru/
JIOKQJIA3AIMH JIBIKYIIICHCS YaCTHIIBI
102 KopnyckynsipHO-BOJIHOBOM Ayannu3m 21 nepens/ - bubmorexa LIOK
https://m.edsoo.ru/
103 Judpaxius 31eKTpOHOB HA 21 negens/  bubnuoteka [IOK

KpHCTaJ1ax

https://m.edsoo.ru/
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Crneuuduika u3mMepeHuit B

21 wenens/

bubmnorexa LIOK

104 MI/IKpOMI/Ip?. COOTHUOIJ_IGIVJI/ISI https://m.edsoo.ru/
Heonpeaenénnocrei ['elizendepra

105 Pemenne rpaduyeckux 3amaau 21 nepens/ | Bubmaorexa LIOK

https://m.edsoo.ru/
. 22 wenens/ but6mmoreka [JOK

106 Pemenne pacu€THbIX 33724 https://m.edsoo.ru/
Kontpoabnas padora Ne 4 no 22 uenens/

107 Ttemam: "OcHoBbl CTO", bubmmoreka [IOK
"KopnycKyaspHO-BOJTHOBOMH https://m.edsoo.ru/
ayanusm"

OnbITHI 110 UCCIIEIOBAHUIO CTPOEHUS 22 nenens/ BuGmorexa L[OK

108 atoma. [maneTapnas Mojenb aToma

https://m.edsoo.ru/
Pesepdopna
22 menens/  bubmmoreka [JOK

109 Hocrynaret bopa https://m.edsoo.ru/

110 Bunel ciektpoB. CriekTp ypoBHEH 22 wepens/  bubnuoteka LIOK
SHEPTHH aTOMa BOJIOPOJIa https://m.edsoo.ru/

111 CnoHTaHHOE U BBIHYXXJICHHOE 23 wenens/  buOmmoreka [IOK
U3ITy4YeHUe CBeTa https://m.edsoo.ru/

23 wepens/  bubmmorexa [IOK

112 Jasep https://m.edsoo.ru/

113 Hyxnonnas Mmozens siapa 23 wegens/  bubnuoteka [IOK

[eiizen6epra-MBanenko. 3apsan u

https://m.edsoo.ru/
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114

MacCOBO€ YHCIIO siapa. M30TomBl.
PannoakTHBHOCTH

3aKOH paANOaKTUBHOTO pacnaja.
CBolicTBa HOHU3UPYIOLIETO
u3nydeHus. Bausaue
pPaZMOaKTUBHOCTH Ha >KUBbBIE
opranusMmsl. /lozumerpus

23 uenens/

but6mmoreka [JOK
https://m.edsoo.ru/

115

OHeprus CBsI3U HyKJIOHOB B SJIpE.
SAnepusie cunsbl. Jledexkt Maccsl sapa.
Snepusle peakuuu. SnepHeie
peaxTopsl. [Ipo0iems! yrpaBiseMoro
TEPMOSAIEPHOTO CUHTE3A.
DKOJIOTUYECKNE aCTIEKThI Pa3BUTHSA
AJIEPHON PHEPTETUKU

23 wenens/

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

116

MeTtonp! peructpanuu u
MCCIIEIOBAHUS AJIEMEHTAPHBIX
yactull. OyH1amMeHTaIbHbIE
B3aUMOJIEUCTBHS. baprOHbI, ME3OHBI
u nentoHsl. [Ipeacrasienue o
Cranpaptaoit mogenu. KBapk-
TJIIOOHHAs MOJENb aIpOHOB

24 nenens/

bubnunoreka LIOK
https://m.edsoo.ru/

117

®usuka 3a npeaenamMu CTaHIapTHOU
Mojzenu. TéMHas matepusi U TEMHas
sHeprus. EnunctBo dusmueckoit
KapTHUHBI MUpa

24 uenens/

but6mmoreka [IOK
https://m.edsoo.ru/
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OTansl Pa3BUTUA AaCTPOHOMMUU.

24 uenens/

but6mmoreka [IOK

118
3HavYeHUE aCTPOHOMHH https://m.edsoo.ru/
[TpMeHNMOCTD 3aKOHOB (PU3UKH JUIS 24 nenens/

119 00BSICHEHUS TTPUPOJIBI KOCMUYECKHUX but6mmoreka [IOK
00BEKTOB. MeTOoIbI https://m.edsoo.ru/
aCTPOHOMHYECKHX HCCIIETOBAHUM
CoBpeMeHHBIE ONITUYECKHE 24 uenens/

p Bubuorexa IIOK

120 TEJIECKOIIbI, PaIMOTEIECKOIIHI,

https://m.edsoo.ru/
BHeaTMoc(epHas aCTPOHOMHUS
Bun 3Bé3nHoro Heda. Co3Be3aus 25 nenens/
- AL 3BE3A A, A Bu6morexa LOK
SPKHE 3BE3/bI, IIJIAHETHI, UX BUANMOE
p https://m.edsoo.ru/
JIBIDKEHNE
Conueunas cuctema. CoJtHIe. 25 nenens/
bubmmoreka [IOK
122 CoJiHeUHast aKTUBHOCTD. MICTOUYHMK
. https://m.edsoo.ru/
sHeprun CoJslHIA U 3BE3]
3BE3/bI, X OCHOBHEIE 25 uenens/

123 h bubmmoteka [IOK
XapakTepuCTHKH. J{narpamma
| Paicrep . P \ https://m.edsoo.ru/

CHEKTPAIbHBIN KJIacC — CBETUMOCTD

124 3Be3bI ITIaBHOU 25 menens/  bubmmoreka [JOK
[IOCJIEI0BATEIILHOCTH https://m.edsoo.ru/
BryTpeHHee cTpoeHue 3BE3 . 25 nepnens/

125 CoBpeMeHHbIE MPEICTABICHUS O bubnmoreka [JOK

MIPOUCXOKICHUHU U IBOIOIUN
CounHia 1 3B€311. DTallbl )KU3HU 3BE3]T

https://m.edsoo.ru/



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Muteunsiit [1yte — Hamia ['anakTuka.

26 "enens/

bubmnorexa LIOK
126 Tune! ratakTuk. YépHEIE ABIPHI B 1
p p https://m.edsoo.ru/
sJipax rajJakTHK
Bcenennas. Pacmupenue Beenenno.
P but6mmoreka [JOK
127 3akon Xa06ua. Teopus bonwioro 1
https://m.edsoo.ru/
B3pbIBa. PenMkTOBOE M3ITydeHUE
128 Macmrabnas ctpykrypa Beenennoit. 1 26 negensa/  bubnuoteka LIOK
MerarajakTuka https://m.edsoo.ru/
. 26 menens/  bumbmmoreka [IOK
129 Hepeménnsie mpoOieMbl aCTpPOHOMHUHU 1
https://m.edsoo.ru/
Qusuueckuil npakmuxym Ne 1 no 26 uenens/
meme "UccnenqoBanyue MarHuTHOTO
I10JISI IIOCTOSIHHBIX MArHUTOB' WIIN
130 "UccnenoBaHue CBOMCTB 1 bubnunoreka [IOK
beppoMarHeTHKoB" HIN https://m.edsoo.ru/
"UccnenoBanue NeiCTBUSA
MOCTOSIHHOTO MarHWTa Ha PaMKy ¢
TOKOM"
Duszuyeckuti npakmuxym Ne 2 no 27 uenens/
meme "N3mepenue cuiabsl Amnepa"
131 iy "M3ydeHne 3aBUCUMOCTH CUJIbI 1 bubnunoreka LIOK

AmMriepa OT cuIIbl TOKA" WK
"OnpeneneHne MarHUTHOM MHYKIIUU
Ha OCHOBE U3MEpEHMs cuibl Ammepa”

https://m.edsoo.ru/
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132

133

Dusuueckuu npakmuxym Ne 3no

meme "HcciieqoBanue SIBIICHHS
AIIEKTPOMArHUTHOW MHAYKIIUH'" WIIN
"OnpeaeneHrne UHAYKIIMU BUXPEBOTO
MarduTHOTO HoJIs"

Dusuueckuil npaxkmuxym Ne 4 no

meme "HccnenoBanue sIBICHUS
camounaykuuu" uin "Coopka
MOJIEJIA SJIEKTPOMArHUTHOTO
reneparopa"

27 uenens/

27 uenens/

bubmnorexa LIOK
https://m.edsoo.ru/

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

134

DQusuueckuil npakmuxym Ne 5 no

meme "V3mepenue nepuoaa
CBOOOIHBIX KOJIEOAHMIT HUTSIHOTO U
MPY>KUHHOT'O MasgTHUKOB"

27 uenens/

bubmnorexa IIOK
https://m.edsoo.ru/

135

136

Qusuueckuil npaxkmuxym Ne 6 no

meme "lTlpeoOpazoBaHue YHEPTUU B
MpY>KUHHOM MasiTHUKe"

Dusuueckuil npakmuxym Ne 7 no

meme "VccnenoBaHue nNepeMeHHOro
TOKa 4epe3 MociIeI0BaTEIbHO
COeIMHEHHBIE KOHAEHCATOP, KaTYLIKY
u pesuctop” nim "Uccnenosanue
paboThl KICTOYHUKOB CBETA B IEMHU
NepeMEeHHOro Toka"

27 uenens/

28 nenens/

bubnmoteka LIOK
https://m.edsoo.ru/

bubmmoteka [IOK
https://m.edsoo.ru/
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Dusuueckuil npakmuxym Ne 8 no

28 uenens/

137 - bubmnorexa LIOK
meme "V3ydeHue mapaMeTpoB
. . " P P https://m.edsoo.ru/
3BYKOBOM BOJIHBI
Duszuyeckuti npaxkmuxym Ne 9 no 28 nenens/
meme "M3MepeHue moxkas3ates
P | bub6moreka [HOK

138 MPEJIOMIICHUS CTeKIIa" WITn

. https://m.edsoo.ru/
[Tomyuenue n3o00paxeHUs B CHCTEME

13 TUIOCKOTO 3€pKajia v JIMH3bI"

Duzuueckuti npakmuxym Ne 10 no 28 Henens/

meme "HccinegoBaHnue 3aBUCUMOCTH

139 (OKYCHOTO PacCTOSHHUS OT BEIIECTBA bubnunoreka LIOK
(Ha mpUMepe KHUIKAX JTHH3)" WIH https://m.edsoo.ru/
"N3mepenune (HOKyCHOTO pacCTOSHHUS
pacceuBaroUX JUH3"

Qusuueckuu npaxkmuxym Ne 11 no 28 Henens/

140 meme "Habmronenue nudpakiumy, bu6mmoteka [IOK
uHTEp(EepeHIINU U OIS PU3AIUU https://m.edsoo.ru/
cera"

Duszuyeckuti npaxkmuxym Ne 12 no 29 nenens/

meme "OnpenenecHue UMITYIbCca U

meme omp Y Bu6miorexa [OK
141 DHEPTUM PEISITUBUCTCKUX YaCTHIL (TI0

https://m.edsoo.ru/

dotorpadusim TPEKOB 3apHIKEHHBIX

YaCTHUI[ B MAarHUTHOM T10J1€)"
142 Quzuyeckul npakmuxym Ne 13 no 29 uenens/ but6mmoreka [IOK

meme "VI3mMepeHue NoCTOSIHHOM

https://m.edsoo.ru/
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ITiranka Ha OCHOBE HMCCJICIOBaHMS
dotoaddexra" unu "MccnenoBanue
3aBHCHUMOCTHU CHJIBI TOKA Yepes
CBETOJIMO]T OT HaMpsiKEeHUs"

143

Qusuueckuil npakmuxym Ne 14 no

meme "VccnenoBaHue criekTpa
Pa3peKEHHOT0 aTOMapHOT'O BOJIOPOa
U U3MepeHue noctosHHon Pundepra"

29 uenens/
bubmnorexa LIOK
https://m.edsoo.ru/

144

Qusuueckut npakmuxym Ne 15 no

meme "HccnemoBanue
paaroaKTUBHOTO POHA C
MCIIOJIb30BAHUEM JTO3UMETpa" Min
"N3yuenue noriomieHust 6eTa-4yacTuil
amoMuHuem"

29 uenens/

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

145

Qusuueckut npakmuxym Ne 16 no

meme '"HaOmronenus 3B€34HOr0 HeOAa
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIIOKEHUN JIJT ONIPEICTICHUS
MTOJIOKEHHUS HEOECHBIX 0OBEKTOB HA
KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3auss CeBepHOTO MOTyIIapus U
spkue 3BE361" win "Habmonenus B
teneckon JIyHbl, IIaHET,
TYMaHHOCTEU U 3BE3AHBIX

29 uenens/

bubmmoteka [IOK
https://m.edsoo.ru/
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ckomieHui"

O00011IEHNE U CUCTEMATHU3AIIUS 30 wenens/

3HaHUK. Poib q)Hf.HKI/I 17§ aCTpOHOMI/IIf BuGmorexa LOK
146 B DKOHOMHYECKOI, TEXHOJIOTNIYECKOH,

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

COITMATFHOM M 3THUECKOU cepax

JIEATeILHOCTH YCIIOBEKA

O000IIeHNE U CHCTeMaTU3AIIHS 30 menens/
147 3HaHU#. Postb 1 MecTo pu3nuku u bubnmnorexa [{OK

ACTPOHOMHH B COBPEMEHHOM HayYHOU https://m.edsoo.ru/

KapTHUHE MHpa

O0o00mIeHnEe B cCUCTeMaTH3aIHs 30 menmenst/

3HaHui. Ponb pusnueckoit Teopuu B

(bOpMI/IpOBaj{I/II/I MIPEICTaBICHUH O Bumorexa LIOK
148 bu3znueckoi KapTUHE MHUPa, MECTO

. https://m.edsoo.ru/

dbuznueckoi KapTUHBI MUpa B 00IIEM

pALy COBPEMEHHBIX €CTECTBCHHO-

HAyYHBIX TIPEJICTABICHUH O MPUPOJIC
149 O06o0111eHNEe U CUCTeMaTU3ALIHS 30 venens/  bubmmuoreka [IOK

3Hauuii o teme "Kunemaruka" https://m.edsoo.ru/
150 O0001IeHNE ¥ CUCTEMATU3ALIHS 30 menens/  bubmmoreka [JOK

3HaHMi Mo Teme "Kunemaruka" https://m.edsoo.ru/
151 O00011IEHNE U CUCTEMATH3AIIUS 31 uenens/ but6mmoreka [IOK

3HaHu# 1o Teme "J{uHamuka" https://m.edsoo.ru/
152 O06o011eHNe U cUCTeMaTU3AIIHS 31 wenens/  bubnmorexa [JOK

3HaHu# 1o Teme "CTaTuka TBEp10ro

https://m.edsoo.ru/
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Tena"

O00011IEHNE U CUCTEMATHU3AIIUS 31 wenens/
. | bubmmnorexa [JOK

153 3HAHUA 110 Teme "3aKOHBI

| https://m.edsoo.ru/
COXPaHCHHS B MCXaHHUKE
O0001IeHNE U CUCTEMATU3ALUS 31 menensa/
Hvl | A bubmmnorexa [JOK
154 3HaHu 1o Teme "OCHOBBI )
. " https://m.edsoo.ru/
MOJICKYJISIPHO-KHHETUICCKON TEOPHH
O0001IeHNE U CUCTEMATU3aLUS 31 menensa/
. " bubmnorexa IJOK

155 3HaHU# 10 Teme "TepMoaMHAMUKA.

. https://m.edsoo.ru/
TeroBble MalIMHBI
O0001IeHE ¥ CUCTEMATU3ALHS 32 uenens/

156 3HaHUU 10 TeMe "ArperaTHele bubnmnoreka LIOK
cocTossHud Bemiectsa. Pa3oBeie https://m.edsoo.ru/
nepexoanr"

O00011IeHIE U CUCTEMATH3AIIHS 32 wenens/
LEI " A bubmmoteka [IOK

157 3HAHHUU N0 TeMe "DIIEKTPUIECKOE

. https://m.edsoo.ru/
oJie
O000I11IeHIE U CHCTEMATH3AIIHS 32 wenens/

LEI " . A bubnunoreka LIOK

158 3HaHuy no teMe "IlocToSHHBIN

. " https://m.edsoo.ru/
DIICKTPUYECKUN TOK
O00011IEHNE U CUCTEMATH3AIIUS 32 uenens/
. " but6mmoreka [IOK

159 3HaHUH 110 TeMe "TOKH B pa3IMUHbIX

" https://m.edsoo.ru/
cpenax

160 OGo0ILIeHNE U CHCTEMATH3AIHS 32menens/  pusnmorexa [IOK
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3HaHUi Mo TeMe "MarautHoe nose"

https://m.edsoo.ru/

PesepBHEBIi ypok. O000IIIEHNHE 1 33 wenensa/
P P EH A but6mmoreka [JOK

161 cHUCTEMAaTH3alus 3HaHUH 110 TeMe
. | https://m.edsoo.ru/

DNIeKTpOMAarHuTHAsI HHAYKITUS
PesepBurblii ypok. O0001IEHNE U 33 mwenens/
P P 111 A but6mmoreka [JOK

162 cUCTEMATHU3AINA 3HAHUH 110 TEME )
| | https://m.edsoo.ru/

Mexannuyeckue KoiaeOanus
PesepBHEbli ypok. O000IIIEHHE U 33 uenensa/
PBHBI YD 111 A Bubmorexa LIOK

163 cUCTEMATHU3alMs 3HAaHUH 110 TEME
. | https://m.edsoo.ru/

DNIeKTpOMAarHuTHHIE KOJIeOaHus
PesepBHeIii ypok. O6001ICHHE U 33 wenens/

164 CUCTEMATH3alNA 3HAHUU 10 TEME bubmnorexa IIOK
"MexaHu4ecKue u https://m.edsoo.ru/
AJNIEKTPOMArHUTHbIE BOJIHBI"

PesepBurblii ypok. O00011I€HNE U 33 nenens/
PBHAI YP 5 A Bubmorexa LIOK

165 CUCTEMATHU3aIHI 3HAHUH 10 TEME
. | https://m.edsoo.ru/

OnTuka
Pe3epBHbIii ypok. O600I1ICHNE 34 uenens/
P P . A bubmmoreka [IOK

166 cCHUCTEMATH3allMs 3HAaHUH 110 TEME httos://m.eds00.ru/
"OcHosl CTO" T '
PesepBHbIil ypok. O6001ICHNE U 34 nenens/

167 cUCTeEMaTH3ausg 3HAaHUU 10 TEME bubnunoreka LIOK

"KopryckynsipHO-BOJIHOBOU
ayanusm"

https://m.edsoo.ru/
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P % . 00600 34 /
€3epBHBINA YPOK 0 EHGHI/IG 51 HeIes Bumorexa LIOK

168 CHCTEMATH3aIUs 3HAHUH 110 TEME 1

. | https://m.edsoo.ru/
dusuka atoma
PesepBHbIil ypok. O000IIeHHE 1 34 nenens/

169 CHUCTEMATHU3AaIMS 3HAHUU I10 TEME 1 but6mmoreka [IOK
"du3rka aTOMHOTO sIIpa U https://m.edsoo.ru/
AJIEMEHTapHBIX YyacTuIl"

P % . 0600 34 /
€3epBHBIA YPOK 0 EueHI/Ie u HEIes BuGmorexa LOK

170 cCUCTEMAaTH3allMs 3HAaHUH 10 TEME 1

| | https://m.edsoo.ru/
DneMeHTbl acTpo(U3UKU
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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