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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe Ha YpPOBHE CpeIHEro oOlEero oo0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOXKEHHM W TpeOOBaHMU K pe3yJbTaTaM OCBOCHHS
OCHOBHOI 00pazoBaTenbHON mporpammsbl, npeacrasieHHbix B ®I'OC COO, a
Takke ¢ ydéroMm (enepaibHON pabodeit mporpaMmmbl BocnuTanus u KoHnenun
npenojiaBanus yueObHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3alUiIX
Poccuiickoit ~ ®@enepany,  peaqu3yOIMMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
POTrPaMMBI.

[Tporpamma no ¢usuke onpeaenser 00s13aTebHOE MTPEIMETHOE COJEPKaHUE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENILHOCTh U3YUEHHUSI TEM U Pa3JieioB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH OOyYaromIuxcs.
[IporpamMma mno ¢u3uke Aa€T NpeACTaBICHUE O MLENAX, COACpP)KAHUH, OOIIeH
cTpareruu OOy4YeHUs, BOCHUTAHMS M Pa3BUTUS OOYyYarOIIMXCS CpEeACTBAMU
yuebHoro npeamera «Dusnkay Ha yriryOJIEHHOM YPOBHE.

N3yuyenue kypca (uzuku yriayOJE€HHOTO YPOBHSI MO3BOJISIET PEaM30BaTh
3a1aun npo¢eCcCUOHATBHOW OpUEHTAIMH, HAIMIPaBJICHO Ha CO3JaHUE YCIOBHUM i
NPOSIBIICHUS] CBOMX HHTEIUICKTYyalbHBIX U TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOydJaromuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJDKEHHs 00pa3oBaHUSA B
opraHm3anusx MNpodhecCHOHAIBHOTO O00pa3oBaHUsS 10 Pa3IUYHBIM  (DU3HKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEHUATLHOCTSIM.

IIporpamma no (pusuke BKIKOYACT:

e IUIAHUPYEMBIE PE3yJbTaThl OCBOCHUS Kypca (PM3HKHU Ha YrITyOJIEHHOM
YPOBHE, B TOM YHKCJI€ MPEAMETHBIE PE3YJIbTATHI [0 roj1aM 00yUeHUS;
e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOolsiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYMAasl B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpykatoiieM mupe. LLkonpHbI Kype HU3HKH — cCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBIICHHM, HM3y4aeMbIX XHMHEH, OHUOJIOTHEH,
dbuznyeckoit reorpadueit u actpoHomued. Mcmosib3oBaHME W AKTUBHOE
npUMeHeHrne (U3NYECKUX 3HAHUM Ompenenusio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTUKd, TPAHCIOPTa, OCBOCHUSA
KOCMOCa, TOJIy9eHUS HOBBIX MAaTE€pHalIOB C 3aJlaHHBIMH CBOWCTBaMU. M3ydeHwme
¢U3MKN BHOCUT OCHOBHOW BKJaad B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHON
KapTHUHBI MUpa oOydJaromierocs, B (popMupoBaHNE YMEHUN MPUMEHSATh HAYYHBIN
METO/I IO3HAHUSI TP BBIMOJIHEHUN UMH Y4EOHBIX UCCIIEIOBaHUMA.

B ocHOBY kypca ¢pu3nku Ha YpOBHE CpPEeTHETO 00IIeTro 00pa30BaHUs MOJIO0KEH
pSAI UAeH, KOTOpble MOKHO pacCMaTPUBATh KaK MPUHIIMIIBI €r0 MOCTPOCHUS.



Hoea uyenocmnocmu. B COOTBETCTBHUM C HEM KypC SBIIETCS JIOTMYECKHU
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3UKH, BKIIIOYAET KaK
BOTPOCHI KJITACCUYECKOMN, TAK U COBPEMEHHOMN (DU3UKH.

Hoea zenepanuzayuu. B coOTBETCTBUU C HEW Marepuan Kypca (pu3mku
o0benuHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBusiercs
¢dbopMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U
noJIe.

Hoea cymanumapuzayuu. EE peanuzansi Nnpeanosiara€T HCHOJIb30BaHHE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uKku ¢ pa3BUTHEM OOIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M SKOJOTHYECKUMH MTPOOIEMaAMHU.

Hoen npuxnaonoin nanpaenennocmu. Kypc ¢usuku yriay0n€HHOrO ypoBHs
IPEAnojaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
NPUWIOKEHUN H3YYEHHBIX Teopuil M 3akoHOB. [Ipu 3TOM paccmaTpuBaroTCs Ha
ypOBHE OOIIMX MpPEICTaBICHUA W COBPEMEHHBIE TEXHHYECKHE YCTpPOICTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanvusyeTcs MNOCPEACTBOM BBEIACHUS DJIEMEHTOB
COJIepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTMH, a TakXke OOCYXIEHHUs
npo6JieM pallMOHAIBHOTO MPUPOOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MacHOCTH.

OcBoeHue coaepKaHUsl MPOrpaMMbl M0 (PU3UKE MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-JIESITeIbHOCTHOrO noaxonaa. st pusuku peanuszanusi 3TUX NPUHIUIIOB
0a3upyercs Ha UCIOJIb30BAHUU CAMOCTOSITEIbHOTO IKCIIEPUMEHTa KaK MOCTOSIHHO
nerctBytoniero (akropa yuyedHoro mpouecca. st yriiyO0Jl€HHOrO YpOBHSI — 3TO
CUCTEMA CaMOCTOATEIBHOTO YYEHUYECKOIO 3KCIEPUMEHTA, BKJIIOYAIOLIErO
(GpoHTaNbHBIE YYEHHUYECKHE ONBITHI MPU HU3YYEHWH HOBOTO MarepHana,
JabopatopHble paboOThl W paboOThl MpakTUKyma. Peanuzanus ¢Gu3HIEcKOro
npaktukyma B 10 u 11 kiaccax mpoBOJUTCS MHTETpalydeid paboT MpakTUKyMma B
CUCTEMY JlabopaTOpHBIX pabOT, KOTOphIE MPOBOAATCA B MpOILECCe H3YyUCHUs
pa3nena. IIpu stom mox paboTamMu NPAaKTHKyMa MOHUMAETCS CAMOCTOSITEIBLHOE
UCCJIEIOBaHKUE, KOTOPOE MPOBOAUTCS MO PYKOBOJICTBY CBEPHYTOIr0, 000OMIEHHOTO
BHJ1a 0€3 MOIIaroBOi HHCTPYKIIUH.

[Ipu »>TOM oOecneunBaeTcsi OBIaJeHUE OOYYAIOMIMMHUCS  YMEHHUSIMU
IPOBOJUTH MpPSIMBIE M KOCBEHHBIE HW3MEPEHMs, HCCIEIOBAaHUA 3aBUCHUMOCTEN
¢u3nYeCKuX BEIMYMH W TIOCTAaHOBKY OIBITOB IO IPOBEPKE MPEASIOKEHHBIX
TUIIOTE3.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACYETHBIX U KadeCTBEHHBIX
3amad. Ilpu aToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jlayd C SIBHO
3aJJaHHOW W HESIBHO 3aJaHHOW (PU3UYECKOW MOJEIbIO, MO3BOJSIONINE TPUMEHSTD



U3yYEHHbIE 3aKOHbl U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAHUM U3 Pa3HBIX pa3aenoB. [ kauecTBEHHBIX 3ajad
IPUOPUTETOM SIBIISIIOTCA 3aJaHusi Ha OOBICHEHHUE/TIpelcKa3aHUe MPOTEKaHUs
du3nYeCKUX SBJICHHUNA M MPOIECCOB B OKPYKAIOIIEH KU3HHU, TpeOyromue BrIOOpa
bu3HYECKON MOACIHN AJIs CUTYalluy IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIEUYeHHIO0 y4eOHOTO Tpoiecca Kypc (DU3uKH YriIyOJIEHHOTO
YpOBHSI Ha YPOBHE CpeIHEro ooIero oopa3oBaHus Oy/eT M3ydaThCs B yCIOBHSIX
npeaMeTHoro kabuneta. KabuHer (u3uku mmeeT HeoOXoaumoe J1abopaTOpHOE
o0opymoBaHWEe [UIsl BBHITIOJHEHHWS] yKa3aHHBIX B IMporpaMMe 1o  (Qu3uKe
YUEHUYECKUX OIBITOB, J1a0OpaTOPHBIX PabOT M paboT MpakTUKyMa, a TaKxKe
JEMOHCTpAIIMOHHOE 000PYIOBaHHUE.

OCHOBHBIMU TIETISIMU U3Yy4eHUS (DU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

o (opMHpOBaHHE MHTEpPECAa U CTPEMJICHHUS OOydalolmuXcs K HAyYHOMY
U3YYEHHUIO MPUPOJbI, PA3BUTHE UX HUHTEIUIEKTYyaJbHBIX M TBOPYECKUX
CIOCOOHOCTEN;

e pa3BUTHE TPEACTABICHUA O HAYYHOM METOJE TMO3HAHUS U
dbopMUpOBaHNE HCCIEIOBATEIBCKOTO OTHOIICHUS K OKPYKAIOIINM
SIBIICHUSIM;

e (opMHpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa U3y4EHHS
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopMmupoBaHHE YMEHUU OOBSICHATH SBJICHHS C HCIOJIb30BAHUEM
Gu3MYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTeIbCTB;

o (opMHpOBaHHE MPEICTABICHUA O POIU (PU3UKU IJIST pa3BUTHSI JPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII;

e Dpa3BUTHE TMPEACTAaBICHUM O BO3MOXHBIX cdepax Oymaymei
npo(ecCHOHANFHOW  JCSITENbHOCTH,  CBSI3aHHBIX C  (PU3UKOM,
MOJITOTOBKA K JaJIbHEHIIIeMy 00y4eHHIO B 3TOM HaIPaBJICHUU.

JlocTmxeHne 3TUX Lened 00ecreynBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B
mporiecce u3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0Iero oOpa30BaHMUS:

e TMpHOOpEeTEeHHE CUCTEeMbl 3HaHMM 00  o0mux  (U3HUECKUX
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHUAX, BKIIOYas  MEXaHHUKY,
MOJICKYJISIpPHYIO (U3HUKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (DHU3UKY H
3JIEMEHTHI acTPO(YU3HKHY;

e (opMHupOBaHHE YMEHUU TPUMEHSATh TEOPETUUECKHE 3HAHUSA IS
oOBsicHEHUST (DU3MYECKHX SIBJICHUW B TPHPOAE € I TPUHATHS
PAKTHYECKUX PEIICHHUI B MOBCEAHEBHOMN KU3HH,

e OCBOCHHE CIIOCOOOB PEIICHUS PA3IWYHBIX 3aad C SIBHO 3aJaHHON
dusznyecKkoil MoAENbIO, 3a/4ad, MOAPA3yMEBAIOIIUX CAMOCTOSITEIbHOE



co3nanue (HU3NIECKON MOJIENH, aJeKBAaTHON YCJIOBHSIM 3aJladl, B TOM
YHUCIIEe 33/1a4 MHKEHEPHOT0 XapaKTepa;

e TOHWMaHWEC (PU3UYECKUX OCHOB W MPUHIIUIIOB JIEHCTBHSI TEXHUYECKHUX
YCTPOMCTB M  TEXHOJOTMYECKUX IMPOIIECCOB, MX BIMSHUS Ha
OKPY’KaIOIIYIO CPEAY;

e OBJAJCHUE  METOJJAaMH  CAMOCTOSITEIHHOTO  TUTAHWPOBAHUA U
npoBeneHns] (PU3MIECKUX IKCIIEPUMEHTOB, aHAIN3a U WHTEPIIPETAIIUU
uH(dOopMaIuu, ONpeAesIeHHs] IOCTOBEPHOCTH MOJIyYEeHHOTO pe3yiibTaTa;

e CO3JlaHHME  YyCIOBUW IS  Pa3BUTHS  YMEHHUM  MPOEKTHO-
UCCJIeI0BATENHCKON, TBOPUECKON NeATEIHLHOCTH;

e pa3BuUTHE HHTEpeca K cdepaMm MpoPECCHOHAIBHON esSTETHHOCTH,
CBSI3aHHOM C (PU3UKOM.

Ha usyuenue pusuxu (yriayOnéHHBIA ypOBEHB) Ha YPOBHE CPEIHETO 0OIIero
obpazoBanus otBoauTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HENEIIO),
B 11 kimacce — 170 gacoB (5 4acoB B HE/IEIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. HayuHnbiii MeTO O3HAHUSA NPUPOABI.

®duszrka — pyHIaMeHTallbHas Hayka o npupojae. HayuHslil MeTo1 mo3HaHus U
METO/Ibl UCCIIEI0BAHUS (PUBUUYECKUX SIBJICHUU.

DKCHEpUMEHT M TEOopUsl B Mpollecce Mo3HaHus npuponabl. Habmonenue u
HKCIIEPUMEHT B (DU3HKE.

CrocoObl  u3MepeHus: (U3MUECKUX BEIMYMH (AaHAJIOTOBblE M LHU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3Mepenuit  ¢usmyeckux BenuuuH  (abcodtoTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue (PU3NYECKUX SBJICHUA W MPOIECCOB (MaTepuaabHas TOYKA,
abCOMIOTHO TBEPIOE TENO0, HWACATbHAS KUAKOCTh, WACAIBHBIA Ta3, TOYCUHBIN
3apsn). ['unore3a. dusnyueckuii 3aKOH, TPAHUIIBI €I0 TPUMEHUMOCTH. Pu3ndecKast
TEOPUSL.

Ponbp u mecto ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHUHBI
MHUpa, B IPAKTUYECKOU JIEATEIIbHOCTH JIFOCH.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe IBWKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHKCHMSI.
Cucrema otcuéra.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MarepualibHOW TOYKHM, €r0 MPOEKIMM HAa OCH CHUCTEMBI
KoopauHart. Tpaekropusi.

[lepemelienne, CKOpPOCTh (CpPeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HA OCH CHCTEMbl KOOPAMHAT.
CrnoxeHue nepeMereHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE NPSIMOJIMHENHOE IBU>)KEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTH MaTEPUaJIbHOM TOUYKU OT BPEMEHU U HX
rpaduku.

CBoOomHoe manmeHue. YcKopeHue cBoOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOTO TMOJ YrjoM K TOpPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH M
YCKOPEHHSI MaTEpUAIbHON TOYKH OT BPEMEHU U UX IPaPUKHU.

KpuBonuHeitHoe  aBmkeHue. JIBUKEHME  MarepualbHOM TOYKM 11O
OKPY>KHOCTH. YTJOBas W JMHEWHas ckopocTh. [lepmom m wactora oOpamieHus.
[lenTpocTpeMuUTEbHOE (HOPMAJIBHOE), KAacaTeJbHOE (TaHT€HIMAIBLHOE) U TOJIHOE
YCKOPEHHE MaTEPUATbHON TOUKH.



TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: CIUIOMETP,
JBW)KCHUE CHApsAOB, LEMHbIE, MIECTEpEHYATHIE M PEMEHHBIE NEpPEAayH,
CKOPOCTHBIE JTHU(THI.

Jlemoncmpayuu.

Mopenp cucTeMbl OTCUYETA, WIIIOCTpALUs KMHEMATUYECKUX XapaKTEPUCTUK
JIBUKEHUSL.

Crioco0Obl uccine0BaHusl IBUKEHUI.

ITpeoOpa3oBanne ABMKEHUH C UCIOIb30BAaHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaOmronenue ABMXKEHHUs Tena, OpOIIEHHOIO MOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hamnpagsnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

CpaBHEHHE IIyTEW, TPACKTOPHM, CKOPOCTEH IBUKEHUS OJHOIO M TOIO XK€
TeJa B Pa3HbIX CUCTEMAax OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, RPAKMUKYM.

N3mepenne yCKOpeHHs MpU NPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTM OT BPEMEHU IIPH PaBHOYCKOPEHHOM
JBHYKEHUU.

W3mepenne  yckopeHuss ~ CBOOOJHOTO  majgeHusi  (PEKOMEHJI0BAaHO
WCITOJIb30BaHUE ITU(POBOIA TaOOpaTOpHN).

W3ydyeHne JBWXKEHHUs Tena, OpOIIEHHOro ropu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOW IPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXAY JaJbHOCTBIO
NOJIETA U HAYAJIBHON CKOPOCTBIO TEIA.

N3ydeHne IOBWXKEHUSA Tella IO OKPYKHOCTHM C ITIOCTOSSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBaHue 3aBUCHMOCTH INepuoAa oOpallleHuss KOHMYECKOrO MasTHUKA
OT €ro napaMmeTpoB.

Tema 2. /lunamuxa.

IlepBbiii 3akoH Hprotona. MueprumaneHble cuctemsl orcyéra. IlpumHnmn
oTHOocuTenpHOCTH ['anmunes. HenHepuuanbHble cucTEMbl OTCUETA (OINpEAEIICHUE,
IPUMEPHI).

Macca tena. Cuna. [IpuHIuUI Cynepro3uiuy CHil.

Bropoi 3akoH HproToHa 1151 MaTepruaIbHON TOUKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHMPHOI'O TATOTEHUSA. OKBHMBAJICHTHOCTb TI'PAaBUTALlMOHHOM U
MHEPTHOW MACCHI.



Cuna TsoKecTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOTHOTO TAJACHUS OT BBICOTHI
HAaJl TOBEPXHOCTHIO TUIAHETHI M OT Treorpaduueckoil mupoThl. [[BmkeHue
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, nBuxyierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpEeHHsI CKOJIbKEHHS U CUJIa TPEHUSA
nokosi. Koaddumment tpenus. Cuna CONpOTHUBIICHUS TPU JBWKEHUU Tela B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIBHOTO JIBHKCHUSL.

Hasnenue. ['mapocratnueckoe nasienue. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHME MPOLIECCHI: MOIIIUITHUKH,
JBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauyuu.

HabGnronenue nBUKEHUs Tell B UHEPUUAIbHBIX U HEMHEPIHMAIBHBIX CUCTEMAaX
OTCYETA.

[IpuHIMIT OTHOCUTETBHOCTH.

CpaBHEHHE  PpABHOJIEWCTBYIOLIEH  NPHIOXKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B NHEPLMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cuil, BO3HUKAIOLINX B PE3YJIbTATE B3aUMOJICHCTBHUS TEIL.

N3mepenue macce 1o B3auMOIAEHCTBUIO.

HesecomocTs.

Bec tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepenre paBHOACUCTBYIONICH CUJI TIPU JABMXKEHUHM OpYyCKa MO0 HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka THUIOTE3BI O HE3aBUCUMOCTH BPEMEHHM JIBWIKEHHUS Opycka IIo
HAKJIOHHOM IUTIOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €r0 MACCHI.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAKOLIUX B MPYXKUHE U
pe3uHOBOM 00pasiie, OT uxX AehOpMAaITHH.

N3yueHne NBUKEHUSI CUCTEMBI TE€J, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON Uepes
NETKui OJIOK.

N3mepenne koddduiiieHTa TpeHus MO BEJIMYMHE YIIIOBOTO Kod(duireHTa
3aBucumoctu F(N). .

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHO TBEPHOE Tenmo. I[locTymarenbHOe M BpallaTelbHOE IBIKCHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBbHO OCH BpaileHus. [lmeuo cuibl.
CnoxeHune Cil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HEyCTOMYNBOE, OE3pa3TUIHOE PABHOBECHE.



TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, PEIIETYATHIE KOHCTPYKLHUU.

Hemoncmpauyuu.

VYcnoBust paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuii skcnepumenm, nadvopamopmnsie padomuol, npaKMUKyM.

HccenenoBanne yciioBUM pPaBHOBECUS TBEPAOIO TeEJA, HMEIOLIEr0 OCh
BpAILCHUS.

Tema 4. 3axonwl coxpanenus ¢ mexanuke.

NMnynbec MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUaAIbHbBIX TOUeK. LleHTp Macc
CHUCTEMBI MATEPUAIBHBIX TOYEK. TeopemMa O IBUKEHUHN LIEHTPA Macc.

HMMnynibe CHITBI M MU3MEHEHHUE UMITYJIbCA TEINA.

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTrBHOE IBMXEHUE.

MoMeHT umIynbca MarepuanbHOM TOuYkHM. I[IpencraBieHue o0 COXpaHeHUH
MOMEHTA UMITyJIbCAa B IEHTPAJIBHBIX MOJIAX.

PaGota cumel Ha MasioM W Ha KOHEYHOM TmiepemernieHun. [ paduueckoe
IPE/ICTaBICHUE PAOOTHI CUIIBI.

MoOITHOCTb CHUIIBL.

Kunernyeckass sHeprus MaTepuanbHOM TOUKH. Teopema 00 H3MEHEHUU
KMHETUYECKOU JHEPTUN MATEPUAIBHOU TOYKH.

[loTeHUMaIbHBIE W HENOTEHUWAJbHbIE CWIbL. lloTEeHUMaNbHAS DHEPTHUS.
[ToTenmanbHas 3Heprust ynpyro jnepopmupoBaHHON MpykuHbl. [loTeHnnanbHas
DHEPrusl Tejla B OJHOPOJHOM IpaBUTAUMOHHOM moje. [loreHnumaneHas sHeprus
TeJaa B TPABUTALIMOHHOM I10JIE€ OJHOPOJHOIO Iapa (BHyTpH M BHE Iapa). Bropas
KOCMMYECKAsi CKOPOCTb. TpEThbsi KOCMUYECKAsE CKOPOCTb.

Cs3b pabOThl HEMOTEHUHUAIBHBIX CHJI C M3MEHEHHEM MEXaHUYeCKOM
DHEPIUM CUCTEMBI T€Jl. 3AKOH COXPAHEHUSI MEXaHUYECKOM SJHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHynu s HWOCAIBHOM KUJIKOCTH KakK CIICICTBUE 3aKOHA
COXpPAaHEHUS MEXaHUYECKON IHEPTHH.

TexHuyeckue yCcTpoMCTBa M TEXHOJIOTMYECKHUE MPOLECCHI: IBUKEHUE PAKET,
BOJAOMET, KOMNEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (UTYpHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauyuu.

3aKOH COXPAHEHUsI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

B3auMHbIe TNpeBpalllcHUsT KUHETUYECKOW M MOTCHIUAIBHOW SHEPrUd MpPHU
JEWCTBUU HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.



CoxpaHeHHe SHEePTHH MPU CBOOOTHOM TaICHHH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMuUKym.

N3mepenre uMmnyiibca Telia o TOPMO3HOMY MYTH.

HccenenoBanre COXpaHEHHS UMITYJIbCA IPU YIIPYTOM B3aUMOJIEHCTBUMU.

N3mepeHrne KHHETUYECKON YHEPTUHU TeJIa [0 TOPMO3HOMY MTYTH.

Onpenenenue pabOThl CUJIbI TPEHHS TMPHU JBHKEHUU Tela IO HAKIOHHOM
MJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3snka 1 TEepMOJAMHAMUKA.

Tema 1. Ocrosbt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJsIpHO-KuHeTnYeckor Tteopuun (MKT), ux
ombiTHOE oOocHOBaHue. Jluddysus. bpoyHoBckoe aBmxkeHue. XapakTep
JBH)KCHUSI M B3aMMOJICHCTBUSI 4YaCTUI] BellecTBa. Mojeln CTpOEHHs] Ta3oB,
KUJKOCTEH M TBEPIBIX TeNl U OOBICHECHUE CBOMCTB BEIIECTBA HAa OCHOBE JTHX
Mozeneii. Macca u  pasmepbl Mojekya (atomoB). KonnuecTBo BelecTBa.
[TocTosinHast ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. lllkama
temneparyp Llenscust.

Mopens uieanbHOro ra3a B MOJIEKYJAPHO-KMHETUYECKOW TEOPUU: YaCTHULBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJECHCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHbl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon [anpToHa. M30mpoiiecch B
UJeabHOM Ta3e C [IOCTOSIHHbIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IIPe/ICTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsA3pb  MEXIy JIaBJIE€HUEM H  CPEJHEM  KUHETHUYECKOW  DHeprueu
MOCTYNATEILHOTO TEIJIOBOTO JBUKEHHUS MOJIEKYJ HJICAIbHOrO ra3a (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UJICATBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIlepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOW dHEPTUEl MOCTYNAaTEIbHOrO TEMIOBOTO IBUKEHHUS €€ YaCTULI.

TexHndeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLIECCHL: TEPMOMETD,
OapoMeTp, MoTy4eHHe HaHOMATEPHAJIOB.

Hemoncmpauyuu.

Mopenu 1BUXKEHNs YaCTHL] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Buneopomnuk ¢ 3anuchio peanbHOT0 OPOYHOBCKOTO JIBHXKCHHUS.

Huddysus KuIKoCTe.

Monenu KpucTauinyeCKuX pemeToK.

HabGmronenue u rcciieqoBaHuE U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



HccenenoBanne 1mporecca YCTAHOBJIEHHUS TEIUIOBOTO PABHOBECUSA IIPU
TEII000MEHE MEXTy TOpsSUYeil U XOJIOTHOM BOJOM.

W3yyeHne H30TEpMUYECKOrOo mpouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
ndpoBoii 1abopaTopun).

N3yueHne n30X0pHOro nporuecca.

N3ydenne nuzobapHoro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHSL.

Tema 2. Tepmoounamuxa. Tennoswvie mauiunbi.

Tepmogunamuueckas (T/]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE 1 BHYTpEHHHE MapaMeTpsl. [lapamerpsr
TEPMOJIMHAMHYECKON CHUCTEMBbl KAK CPEJIHUE 3HAYEHHs BEJIMYMH, OMHCHIBAIOLIUX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauanmo TtepmoanHaMuku. (CamMONpOU3BOJIbHAS — peJlaKCalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIIOBOMY PABHOBECHIO.

Mopenps wnaeasbHOr0 ra3a B TEPMOJMHAMUKE — CHCTEMAa YpPAaBHEHMM:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHHE Uil BHYTPEHHEU DHEPIUM.
VYcnoBrsi MPUMEHUMOCTH 3TOW MOJENH: HU3Kas KOHLEHTPALHs YaCTHILI, BEICOKHE
TeMInepaTrypbl. BeipaxxeHue il BHYTPEHHEW SHEPIrUud OJHOATOMHOTO HJIEAIbHOTO
rasa.

KBa3ucratnueckue u HeCTaTHIECKUE MTPOLIECCHI.

OnemeHnrtapHas paboTa B TepMOAMHAMUKe. Berunciaenune paboTsl 1o rpaduky
npoliiecca Ha pV-auarpamme.

Teronepegaya  kak  crnoco0  M3MEHEHUS  BHYTPEHHEW  DHEpruu
TEPMOJMHAMMYECKOM  cucTeMbl 0e3  coBepiieHus paborel.  KonBekuus,
TEILIONIPOBOAHOCTD, U3JIy4YCHHUE.

KomnuectBo Ttemnorel. Temno€éMKOCTh Tenma. YaenbHas W MOJIIPHAS
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIJIOTa CTrOpAHUsA
toruBa. Pacuér koimuecTBa TEIIOTHI TpW  Teruionepenaye. llonstue 006
annabaTHOM Tpoliecce.

[lepBblli 3aKOH TepMOAMHAMHMKU. BHyTpeHHsAs1 »dHeprusa. Kosmuectso
TEIUIOTBI W paboTa  Kak  Mepbl  M3MEHEHUsl  BHYTPEHHEH  SHepruu
TEPMOJUHAMHYECKON CUCTEMBL.

Bropoii 3akoH TepMOAMHAMHUKM Uil PAaBHOBECHBIX IIPOLIECCOB: YEpeE3
3aJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOAUHAMUYECKOM CHUCTEMBI HPOXOIMUT
eIMHCTBEHHAs afanadara. AGCONIOTHAS TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMHUKM JUII  HEPAaBHOBECHBIX  MPOLECCOB:
HEBO3MOXKHO MEpeaTh TEIIOTY OT 0ojee XOJO0IHOTO Tela K 0ojee HarpeTtoMy 6e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh NpUPOIHBIX TPOIIECCOB.

[Tpunnumne! nevictrs TerioBbix MamuH. KII/I.



Maxkcumansnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHUs TEIUIOBBIX ABUrareneid. TemmoBoe
3arpsA3HEHHUE OKPYXKAIOIIEH CPEMBI.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: XOJIOIUIIbHUK,
KOHJUIIMOHED, AU3EIbHBIM W KapOIOpaTOpHBIA JBUraTeNHd, HapoBas TypOuHA,
MOJyYEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3ALUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTHIIM3AIUS OMOOPTaHMYECKOTO TOILTMBA IS
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTUU.

Jlemoncmpayuu.

Bo3gyuiHoe orauso.

CpaBHEHHE yAEIbHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUS BHYTPEHHEH SHEPTHH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

H3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

Tema 3. Acpecammnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcaus. VcmapeHwe u KumeHuwe. Y aeiabHas
TEIJI0Ta MapooOpa30BaHUsL.

HacpllieHHbIE W HEHAChIlEHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IIJIOTHOCTHU M JABJIEHUs HACBIIIEHHOTO I1apa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTH
0T 00bE€Ma HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIIEPaTyphl KUIIEHUS OT JaBJICHUS
B KUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEINbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIUS CBOIMCTB
kpuctaiuioB. [lmaBienne u KpuctayuMsauus. YJIelbHAs TEIIoTa IUIaBJICHUSA.
Cybnumarusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux aepopmarui.

TennoBoe paciupeHne KUIKOCTeH U TBEPABIX Tes, 00bEMHOE U JIMHEHHOE
pacimperre. AHTapMOHHM3M TEIUIOBBIX KOJIEOaHHI YaCTHI] BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PaCIIUPEHUs TeJl (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3HEpTUU B (Pa30BbIX MMEPEX0IaX.

VYpaBHeHuUe TerIoBoro OanaHca.

[ToBepxHocTHOE HaTskeHHe. Koah(uiMeHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanumisipasie sBnenus. /[aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUIKOCTH.
®opmyiia Jlaruaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauyuu.



TemnmoBoe pacmMpeHue.

CBolicTBa HACBIIIEHHBIX NIAPOB.

Kunenune. Kunenue npu noHM>KEHHOM TABJICHUH.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMnBITHl C MBUIBHBIMH TNIEHKAMH.

CmaunBaHue.

KanusipHbie siBIIeHUS.

CriocoObl U3MepeHNUs BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunawr nepopmaruii.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMUKyM.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS )KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI MIJIABJICHHUS JIbJA.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3/JyXa M OILIGHKAa Macchl MapoB B
IIOMEILEHNH.

N3mepenne ko3 duiimenTa moBEpPXHOCTHOTO HATSHKCHUS.

N3mepenne moayis FOnra.

HccnenoBanre 3aBUCMMOCTH Jepopmanuum  pe3sMHOBOro obOpasima oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JnekrpoanHamMuka.

Tema 1. Inekmpuueckoe noJe.

OnekTpu3alus Tela W e€ MpOosBICHUSA. OJEKTpUYecKud 3apsa. [Ba Buaa
ANEKTPUYECKUX 3apsAdoB. [IpOBOAHWKM, [HMAJIEKTPUKH W  MOJYIPOBOJAHUKH.
DJIEMEHTapHBIM JJIEKTPUYECKUNA 3apsid. 3aKOH COXPAHEHHUs DJIEKTPUUECKOTO
3apsna.

B3anmopeiictBue 3apsaaoB. Toueunsie 3apsaabl. 3akoH KyrnoHa.

DIeKTpudecKoe nojie. Ero AeicTBUE Ha JIEKTPUUYECKUE 3apsiJIbl.

Hanpsok€aHocTh  anekTpuueckoro  mosst.  [IpoOuHwiit  3apsa. JluHuwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOr0 NoJis. OJHOPOIHOE AIEKTPHUECKOE TTOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATHYECKOTO ITOJsA. Pa3HOCTH MOTEHIMANOB U
HanpspkeHue. lloteHnumanbHass 3HeEprus 3apsaa B AJIEKTPOCTATHYECKOM IIOJIE.
[ToTeHIMaN 3NEKTPOCTATUYECKOrO NOJIA. CBA3b HANPS)KEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMANIOB ISl  AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaKk u
HEOJHOPOIHOTO).

[IpyHIMD CyNIEpIO3ULNN IJIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMEpHO 3apspkeHHOM cdephl. [lone
PAaBHOMEPHO 3apsuKEHHOro 1Mo o0bEémy miapa. [losie paBHOMEPHO 3apsiKEHHOM
OeckoHEeUHOM TIOCKOCTU. KapTwHbl JUHHUM HAOPsSHKEHHOCTH ATUX TOJIEH U
DKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.



[IpOBOAHUKM B DIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PABHOBECHS 3aPsA0B.

JvanexTpuku B 3JIEKTPOCTATUYECKOM IoJIe. Jwsnexrpruueckas
IIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPa. DJIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE coennHEHNE KOHIEHCaTOpoB. [locnenoBarenbHOe coeqMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAToOPa.

JIBr>KeHME 3apsyKEHHOM YaCTUIBI B OJTHOPOJHOM 3JIEKTPUYECKOM IOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: 3JIEKTPOCKOII,
AIIEKTPOMETp, dJIEKTPOCTaTHUECKas 3allluTa, 3a3€MJICHHE DJIEKTPOIPUOOPOB,
KOHJIeHCATOpHkI, renepaTop Ban ne ['paada.

Jlemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JICKTPOMETPA.

DIEKTPUYECKOE M0JIE 3aPSKEHHBIX IIIAPUKOB.

DIEeKTpUUECKOE TOJIE IBYX 3apsiKEHHBIX IUIACTHH.

[IpOBOIHUKH B 3JIEKTPUUYECKOM IIOJIE.

YCTpONCTBO U AEUCTBUE KOHACHCATOPA MOCTOSTHHOW U TIEPEMEHHONU EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAaAH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

Tema 2. Ilocmoannuwtil 31eKmpuiecKuil mox.

Cuuia Toka. [TocTosIHHBIN TOK.

VYcnoBusl cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxenne U u DJ1C &.

3akoH Oma 11 ydacTka Lenu.

DneKkTpudyecKkoe COIIPOTUBJIEHUE. 3aBUCUMOCTh COITPOTHUBIICHUSA
OJHOPOJHOTO MPOBOJHHUKA OT €ro JUIMHBI M IUIOMAAU TOIEPEYHOIO0 CEUYEHUS.
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE, MapajuIEIbHOE, CMEIIAHHOE COEAUHEHHE NPOBOJHUKOB.
Pacuér pa3zBerBnéHHbBIX dnekTpudeckux 1eneil. [Ipasmma Kupxroda.

Pa6ora snexkrpuyeckoro Toka. 3akoH J[xoymns—Jlenmna.

MOIHOCTh 3NEKTPUYECKOrO TOKa. TeruoBas MOIIHOCTb, BbIIENsseMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE CONPOTUBJIECHHWE HUCTOYHMKA TOKa. 3akoH Oma mis
MOJMHOW (3aMKHYTOW) OJJIEKTPUYECKOW I1enr. MOIIHOCTh MCTOYHHKA TOKA.
KopoTtkoe 3ambikaHue.

KonzeHncaTop B ienu NOCTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIEepMETP,
BOJIETMETP, PEOCTAT, CYETUUK BJIEKTPUUECKON IHEPTUU.



Hemoncmpauyuu.

M3mepeHne CUibl TOKa U HaIIPSKEHUS.

HccenenoBanne 3aBUCHMMOCTH CHJIBI TOKA OT HANPsDKEHUS UL PE3UCTOPA,
JIaMITbl HAaKaJIUBaHMS U CBETOIUOAA.

3aBUCHUMOCTb COIPOTUBIICHUS LUIMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOIA/IN TIOTIEPEYHOTO CEUYEHHUs M MaTepuaa.

HccenenoBanne 3aBUCHUMOCTH CUIIBI TOKA OT COIIPOTHUBIIEHUS IPUA OCTOSITHHOM
HaIpsKEHHH.

[Ipssmoe nzmepenune DIC. KopoTkoe 3aMbpIKaHHE TalbBAHUUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMUKyM.

HccenenoBanne CMEMIAaHHOIO COETMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIEHUS TPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBIL TOKa OT HANpPSDKEHUS ISl JIAMIIbI
HaKaJIUBaHMS.

N3mepenne D/IC 1 BHyTPEHHETO COITPOTHUBIICHUS HICTOYHUKA TOKA.

Tema 3. Toku 6 pa3nuunsix cpeoax.

DJIEKTpUYECKAasi MPOBOAUMOCTb  PAa3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAJLIOB. 3aBUCHUMOCTH CONPOTHUBIICHUS METAIIOB OT
TemMriepaTypbl. CBEpXIpPOBOAUMOCTb.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CobOcTBeHHas u pUMeCHast MIPOBOANUMOCTb
noJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexoia. [1omynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHUYECKAS AUCCOLMALIMS.
Onexrtposn3. 3akoHbl Dapanes 1 3IEKTPoIIn3a.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENbHBIM
pa3psia. PazmuuHble TUITBI caMOCTOSATENBHOTO paspsiaa. Momuus. [lnasma.

TexHuyeckue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHble
JamIbl, 3JIEKTPOHHO-JIy4eBass TpyOKa, MOJYNPOBOJIHUKOBBIE MNPUOOPHI: AHOI,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajdbBaHUKA, padUHUPOBAHUE MEIH,
BBIIIJIABKA AJIFOMUHUSA, SJIEKTPOHHAs] MUKPOCKOIIUS.

Jlemoncmpayuu.

3aBUCHUMOCTb CONIPOTHUBJIEHUSI METAILUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB NEKTPOIUTOB.

OAHOCTOPOHHSISI NPOBOAUMOCTbD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HabGmronenue snektposnnsa.

CHsTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKU JUOAA.

Pu3nyecKuil NPaKTUKYM.



Crioco0b1 n3MepeHus (pU3NYECKUX BETUYHH C MCIOJIH30BAHMEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOJTFOTHBIE ¥ OTHOCUTEJIBHBIC MMOTPEUTHOCTH M3MEPEHHUN (PU3NYECKUX BEITUYHH.
OneHka rpaHui] MOrpeiHoCTeN.

[IpoBeneHre  KOCBEHHBIX U3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
bU3MYeCKUX BETUYHMH, TPOBEpPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazaenax «YUEHUYECKUU  SKCIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

Me:xnpeaMeTHbIe CBSA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHa B 10 kiacce
OCYILECTBIISIETCSA C YUYETOM COJAECPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTEeMaTHUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3nanuA: SIBICHUE, HAY4YHBIM (akT, rumnore3a, (U3MYecKas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJICTUPOBAHKUE, MOJCNb, HW3MEPECHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEpPUTENbHbIE TPUOOPHI, IUPPOBast 1abopaTopusl.

Mamemamuka: peuieHue CUCTeMbl ypaBHeHMH. JluHeiHas QyHKUuS,
napaboJia, runepOosa, ux rpadukd U cBoicTBa. TpuroHomerpudeckue (yHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTophl ¥ uX MPOEKIIUU HAa OCU KOOPANHAT, CI0KEHHE BEKTOPOB.

Buonozusa: mexanuveckoe JABWKCHHUE B KUBOU mpupoze, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKPYXKAIOLEH Cpelibl,
yTHiIn3anus OHMOOPraHMYECKOro TOIUIMBA I  BBIPAOOTKH  «TEIJIOBOW» U
AIIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KAIUJUISIPHbBIE SIBJIEHUS B IPUPOJIE,
AIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHWE ATOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIApHAs Macca, IOJIYyYEeHHEe HaHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBA TBEPABIX TeJ, KUIAKOCTEH U Ta30B, KUJIKUE KPUCTAILIbI, SJEKTPUUECKUE
CBOMCTBAa METAJJIOB, PJEKTPOJIUTHYECKAS TUCCOLMAIINS, TaTbBAHUKA, SJICKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghus: BnaxHOCTh BO3AyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M OJKHJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUHU
(KpOHIITENH, peméryaTble KOHCTPYKIMU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKOIN, BOJAOMET U APYrU€), ABUTATEIb BHYTPEHHETO
Cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIYYeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE DJIEKTPONpPUOOpPOB,
ra3opa3psaHbIC JaMIIbl, TOTYITPOBOIHUKOBBIC MPUOOPHI, TaThBAaHUKA.



11 KJIACC

Pa3znen 4. JDiekTpoauHaMuKA.

Tema 4. Maznummnoe noae.

BzauMopelicTBrE TMOCTOSIHHBIX MarHuTOB W NPOBOJHUKOB C  TOKOM.
MaruutHoe mnone. Bektop MarHuTtHOM uWHAYyKIMH. [lIpuHiun cynepnosunnu
MAarHUTHBIX NOJIEW. JIMHUM MarHUTHOW MHAYKIIUH.

MarauTHoe 1moJie IpPOBOJHUKA C TOKOM (MPSIMOro MPOBOJIHMKA, KATYIIKA U
KpyroBoro Butka). OneIT Opcrena.

Cuna Amnepa, e€ HalpaBJIE€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJb. J[BH>KEHHE 3apsKEHHOW YaCTULIbI
B OJTHOPOJIHOM MarHUTHOM moJie. PaboTa cuisl Jlopenia.

MarnuTtHoe nose B BeuectBe. @eppOMarHeTUKY, Mapa- U AMaMarHeTUKH.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE IMPOLECCHl: NPUMEHEHHE

ITOCTOSTHHBIX MAarHHUTOB, AJIEKTPOMArHUTOB, TEeCTeP-MYIbTUMETP,
AJIEKTPOJBUTATENH SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptuna nuHMA  WMHAYKOMM ~ MAarHATHOTO — TOJS  IOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTtrHa nMHUI MarHMTHOM MHIYKIUY NIOJISI JUIMHHOTO IPSIMOTO IMTPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHNKA, KATYIIKH C TOKOM.

B3anmoneiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

[TpuHMn JEUCTBUS BJIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccenenoBanre MarHUTHOTO ITOJISL TOCTOSTHHBIX MarHUTOB.

HccenenoBanue neMCTBASI MOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

N3mepenue cuibl Ammepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEPA OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHHUs CUIIbI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHne anexkTpoMarHMTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOU
uHayKIuu. OJIC wHAyKOMW. 3aKOH JJIEKTpoMarHuTHOW wuHAykuun Dapanes.
Buxpeoe anekrpudeckoe noiie. Toku Oyko.

OJC wHAyKUMM B TPOBOJHUKE, ABWKYIIEMCA B OJHOPOJHOM MArHUTHOM
oJIe.

[IpaBuiio Jlenna.



NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€NM MOCTOSIHHOTO TOKAa.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TMOJIsl KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOIMYECKHUE IMPOUECCH: MHAYKIHUOHHAS
MeYb, COJICHOU]I, 3alllUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUH B MATHUTHOM TOJIE
3eMuIH.

Jlemoncmpayuu.

HabGnrogenue siBjaeHUS 3JI€KTPOMAarHUTHOW MHIYKIIMH.

HccnenoBanne 3aBucumoctd OJIC MHAYKIUM OT CKOPOCTH W3MEHEHHUS
MarHuTHOTO MOTOKA.

[IpaBuiio Jlenna.

SIBneHne cCaMOMHIYKIIHUH.

Pa3nea 5. KoJsie0anus M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebatenbHas cuctema. CBOOOAHBIE KOJIEOAHMUS.

["apmonnueckue konebOanusi. KnnemaTnueckoe M JMHAMUYECKOE OIMHUCAHHE.
DHepreTUYecKoe ONnrcaHue (3aKOH COXpaHEHUs MEXaHWYECKOM sHepruu). BeiBon
JUHAMUYECKOI0 OMUCAHUsI TAPMOHUYECKUX KOJIOAHUM U3 UX SHEPreTUYECKOro u
KMHEMAaTUYECKOTO OMTUCAHMUS.

Amrntyaa u ¢asa xonebanuil. CBsi3b aMIUIUTYbl KOJ€OaHUN HCXOIHOM
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUI €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactora kojeOanuid. Ilepuon ManmbiX CBOOOJHBIX KOJICOAHMI
MaTeMaThyeckoro MaatHuka. llepuon cBoOOAHBIX Ko€OaHUN MPY>KUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaromux kKoneOaHusx. BeiHyxkneHHble Konebanus. Pezonanc.
Pe3onancHas kpuBas. BrnusgHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

TexHuyeckue yCcTpoMcTBa M TEXHOJIOTMYECKHUE MPOIECCH: METPOHOM, Yachl,
KaueJu, My3bIKaIbHBIC MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauyuu.

3anuce K01e0aTeaTbHOTO ABUKEHUS.

HabGnronenne He3aBUCUMOCTH NIEPUOJIa MANbIX KOJIeOaHUU Tpy3a HA HUTH OT
aAMILUTATYIBI.

3aK0H COXPaHEHUS YHEPTUU MPH KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanrie BRIHYXACHHBIX KOJIEOaHUIA.

HabGnronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSHOTO W MPYXUHHOTO
MasiTHUKOB.

N3yueHne NBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue S3HEPTUH B MPY>KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaOIIKUX KOJIeOaHUI.

Tema 2. InekmpomazHummnuple KOneOAHUA.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
ujeanbHOM KosiebaTreabHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIUTYAbI
3apsjia KOHJEHCATOpa ¢ aMIUIUTYI0M CUIIbI TOKa B KOJie0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs YHEPTUU B UACAIBHOM KOJIeOaTeIbHOM KOHTYPE.

3aTtyxaronime AIIEKTPOMArHUTHBIE KoJieOaHmsl. BrinyXeHHbIE
3IIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemeHHbIi1 TOK. MOIIHOCT, TMEPEMEHHOIO TOKAa. AMIUIMTYIHOE U
JNEUCTBYIONIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHWs MpU Pa3IudHOM ¢dopme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CuHycOMJQIbHBIA MEPEMEHHbIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENU CUHYCOUJAIBHOIO MEPEMEHHOI0 TOKa. PE30HAaHC TOKOB.
Pe3onaHC HanpsiKeHUN.

Wneanbubiii  Tpancopmatop. IlpoumsBonctBo, mnepegaya u mnotpedieHue
AIIEKTPUYECKOUN SJHEPTUH.

OKOJIOTUYECKHE PHUCKU TMpU MPOU3BOACTBE 3JeKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B MIOBCEIHEBHOM KU3HH.

TexHUYecKue yCTpONCTBA M TEXHOJIOTMUECKHE MPOLIECCHI: 3IEKTPUYECKUN
3BOHOK, F'€HEepaTop NEPEMEHHOT0 TOKA, TUHUU JIEKTpoInepeaay.

Hemoncmpauyuu.

CBOOOHBIE IEKTPOMArHUTHBIE KOJIEOaHNs.

3aBUCHUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUN OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpaA.

Mojienb 3JIEKTPOMAarHUTHOTO Te€HEPATOPA.

VY CTpoiicTBO ¥ IPUHITUTT ACUCTBUS TpaHCHOpMATOpa.

Yuenuueckuii s3xcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

N3yuenue tpancpopmaropa.

Tema 3. Mexanuueckue u 31eKMmpOMAZHUMHbLE G0JIHbI.

MexaHudeckrue BOJIHBI, YCIOBUSL HMX pacnpoctpaHeHus. [lonmepeunsle u
IpOJOJIbHBIE BOJNHBL llepuon, cKOpocTh pacnpocTpaHEHUST W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpa)X€HUE, MperoMiieHue, UHTepdepeHuus u
nudpaxims.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEBI.



DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanys BEKTOPOB B JIEKTPOMAarHuTHOM BOJIHE.

CBoiicTBa  JJIEGKTPOMAarHUTHBIX  BOJH:  OTPAXKEHUE,  MPEIOMIICHUE,
nosisipu3anus, nHTephepeHns u Auppakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3u U TeneBuacHusA. Pagnonokanms.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOILIEH CPEeJIbl.

TexHuyeckrue yCTpPOWCTBA M MPAKTUUYECKOE TNPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHHK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus,
yJIbTPAa3BYKOBasl TUATHOCTUKA B TEXHUKE U MEJIULIMHE.

Hemoncmpauyuu.

OO6pazoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOIO0IBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

Habnronenue otpaxeHus: U IpeIoMICHUS MEXAaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

HaOntonenue cBsi3M T'POMKOCTM 3ByKa M BBICOTBI TOHAa C aMIUIUTYJIOH U
4acTOTOM KOJeOaHMil.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

M3ydenue napaMeTpoB 3ByKOBOW BOJIHBI.

Tema 4. Onmuka.

[IpsiMosIMHEWHOE pacIpOCTpaHEHUE CBETA B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxkeHui B
wiockoM 3epkaie. Cepuyeckue 3epkana.

[Tpenomnienue cBeta. 3aKOHBI MTpeIOMIIEHHUS cBeTa. AOCOMIOTHBIN MOKa3aTelb
npenaomiieHus. OTHOCUTENBHBIN MMOKa3aTelb NpesoMiieHHs . [10CTOSHCTBO 4aCTOTBI
CBETAa M COOTHOILIECHHE JJIMH BOJIH NIPH NEPEXOJEC MOHOXPOMATHUYECKOI'O CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon nmyueit B mpusme. Jucnepcust csera. CnokHBII cocTaB 0eloro cBeTa.
[{BeT.

[lonHoe BHyTpeHHEEe oTpakeHue. [IpenenpHbli yron MojJHOTO BHYTPEHHETO
OTPAKECHMUS.

Cobuparonie u pacceuBaromue JuH3bl. Tonkas mmH3a. DokycHoe
paccTosiHME M OINTUYECKas CHJIa TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHus TOHKOW cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKA3aTeIs MPETOMIICHUS.

dopMyJia TOHKOM JIMH3bI. Y BEJIMYEHHUE, JaBAEMOE JIMH30M.



Xoj ny4a, MPOUIEIIEro JUH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
onTtrdeckoil ocu. lloctpoeHme wu300pakeHW TOYKM W OTpe3Ka MpsSMOW B
cOOMpaKOIIMX U PacCeUBAOLIUX JIMH3AX U UX CUCTEMAX.

OnTuyeckue npudopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucrema.

[Ipenenbl MPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass ontmka. HWuTtepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JBYX KOTIEPEHTHBIX HWCTOYHUKOB. IIpumepsl Knaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  TMAJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHUE MPOIECChl: OYKH, Iyma,
nepucKkon, QoroamnmapaTr, MUKPOCKOI, TPOSKIIMOHHBIA amnmapar, MPOCBETIICHUE
OTITHKH, BOJIOKOHHAS ONTUKA, TU(GPAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npesioMIIeHNsI CBETA.

HaOnronenue nosiHoro BHyTpeHHEro oTpaxeHus. Moiens cBeToBoAA.

HccnenoBaHne XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUIEIbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300pakKeHUH B JIMH3AX.

Hab6mronenue natepdepennmm cpera.

Hab6mronenue nudpaxium ceera.

N3yuenne nudppakiIMOHHON PEIIETKH.

HaGmronenune nudpakiilmoOHHOTO CIIEKTpa.

Habmronenue aucnepcuu cBeTa.

HaOmronenue nonsipuzanuu CBETA.

[IpuMeHeHue NOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUH.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmuKym.

W3mepeHne nokazaresis NpesioMJIEHUs CTEKJIA.

N3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JINH3.

[Tomy4yeHune n300paXkeHUs B CUCTEME U3 IBYX JIMH3.

Hab6monenue nudpaxiuu, nHTEpPEepeHIny U Mosipu3aliy CBeTa.

HabGnronenue nucnepcuu.

HabGmogenue u uccnenoBanue AMGPaKIMOHHOTO CIEKTpa.

N3Mepenue IIMHbI CBETOBOU BOJIHBI.



Pasznen 6. OcHOBBI crielIHAJILHO TEOPUU OTHOCHTEIbHOCTH.

['panuubl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CHEeUaIbHOU TEOPHUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal. [IpeoGpa3zoBanusi  JlopeHiia.
VYcenoue npuunHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKpAIICHUE JIMHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CITYTHUKOBBIE
MPUEMHHKHU, YCKOPUTEIU 3apSKEHHBIX YACTHII.

YueHn4eckuii SKCIIEpUMEHT, JT1ab0paTOpHBIE PaOOTHI, MPAKTHKYM.

OnpeneneHue MMIYyJbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (IO
doTorpadusiM TPEKOB 3apPSXKEHHBIX YACTUI] B MATHUTHOM T10JIE).

Pasznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOe TersioBoe H3MydeHHE (M3TydeHHE a0COIOTHO YEPHOTO TEna).
3akou cmenieHud Buna. ' unoresa [inanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dorordpdext. Onbitel A. I'. CronetoBa. 3akonsl poTodddekra. YpaBHeHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» porosaddexra.

JlaBnenue cBera (B YACTHOCTH, JABJIEHME CBeTa Ha aOCOJIOTHO
NOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxaroulyr mnoBepxHocth). OmbiTel I1. H.
JleOenena.

BousiHoBBIE cBOMCcTBA yacTul. Bomub! ne bponns. /[nuna Bonnsl ne bponns u
pasMepbl 00JacTH JIOKQIM3AIMU JBWXKYIIEWCS dacTuilbl. KopmycKyspHO-
BOJIHOBOM Jyanu3Mm. /{udpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka uzmepenuii B Mukpomupe. COOTHOLIEHUSI HEONPEAeNEHHOCTEH
[eitzenoOepra.

TexHn4eckrue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHL: CIEKTPOMETD,
dboTornemMeHT, (HOTONATYNK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJIUOL.

Tema 2. Quzuka amoma.

OneITEl IO KCCIEAOBAaHUIO CTpOeHUs aroma. IlmaHerapHas Mozenbp aTtoma
Pezepdopna.

[Toctynatel bopa. M3nyyenue u nornonieHrue GOTOHOB MpHU MEPEXO/e aTroma
C OJIHOTO YPOBHSI DHEPTUU HA IPYTOM.

Buapl ciektpoB. CriEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBeta. Jlazep.



TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPaIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpauyuu.

HaOmronenune muHeHYaThIX CIIEKTPOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HaOmronenue nuHeRyaToro crekTpa.

Tema 3. Qu3uka amomnozo a0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnass monens sapa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. N30Tomnsl.

PanunoaktuBHOCTh. Aubda-pacnaj. DJNEKTPOHHBIH M TO3UTPOHHBIA OeTa-
pacrnan. ' amma-nsnyuyeHue.

3aKOH paJUOAKTUBHOIO pacnana. PaguoakTUBHBIE H30TOINBI B IMPUPOJIE.
CBOIICTBa MOHHU3UPYIOLIETO0 HU3Iy4YEeHUsS. BiMsHuME pagnMoOaKkTHUBHOCTH Ha YKUBbIC
opranu3Mbl. EcTecTBeHHBIN (oH u3nydenus. Jozumerpus.

OHeprus CBsA3M HYKJIOHOB B sifipe. Snepuble cuibl. JledexT maccol sapa.

SAnepusie peakuuu. Jlenenue u cunres saep. Anepusie peaktopsl. [Ipobiemsr
YIOPABISIEMOTO TEPMOSAIEPHOTO CHHTE3a. ODKOJIOTMYECKHE AaCHEKThl pPA3BUTHSA
AJIEPHOM SHEPrETUKH.

Metoasl perucTpaluy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAIbHBIE B3aMMOJECUCTBUSA. bapuOHBI, ME30HBI H JICOTOHBI.
[IpencraBnenne o CrannapTHoi Moaenu. KBapk-TrimtoOHHas MOJENb aIpOHOB.

®usuka 3a npegenamu CrtaHaapTHOW Mojenu. TéMmHas Martepusi U TEMHas
DHEPIUsl.

EnuHcTBO Qusnueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBA U TEXHOJOTUYECKHE ITPOLIECCHL: TO3UMETP, Kamepa
Bunbcona, saepHbIi peakTop, TEPMOSACPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHas: ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTorpadusim).

Pasnen 8. DiieMeHTBI aCTPOHOMUHM M aCTPO(PU3UKH.

Orarbl pa3BUTHs aCTpOHOMUHM. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUECHHE
acTpoHOMUU. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUIsI OOBSICHEHUS MPUPOJIbBI
KOCMHUYECKHX 0ObEKTOB.

Meroasl acTpOHOMUYECKHX HccaenoBaHuil. COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIIbI, PaJNOTENIECKOIbI, BHEATMOC(EpHasi aCTPOHOMHUSI.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IUIAHETHI, UX BHUJIUMOE
JBH>)KECHUE.

ConHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. Mlctounuk sHeprun CoJiHIla U 3BE3/.



3BE3/1bI, UX OCHOBHBIE XapAaKTEPUCTUKH. J(narpamma «CeKTpaJbHbIN KJ1acc —
CBETUMOCTBY». 3BE3bl IJIaBHOM MOCIEIOBAaTEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» JUIA 3BE3J TJIABHOM IOCJIENOBAaTEIbHOCTH. BHYyTpeHHee CcTpoeHue
3BE311. COBpEMEHHBIE MPEJACTABICHHS O MPOUCXOXKACHUU U 3BoIonMM CoJiHLA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJyiHLIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. UEpHbBIE ABIPHI B sAapax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PemukToOBOE M3MydeHHUE.

Maciradnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménusie mpo6ieMbl aCTpPOHOMUM.

Yuenuueckue nabniooenus.

HabGmronenust 3B€3qHOr0 HeOGa HEBOOPYXKEHHBIM TJIA30M C UCIOJIb30BAaHUEM
KOMIBIOTEPHBIX MPUIOKEHUHN JIJIs1 ONpeAeNICHUs TOJI0KEHUsI HeOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be31Hs (CeBEpHOro Modyumiapus U SpKUe
3BE3/bI.

O6o01maronee NOBTOPEHUE.

OO6o00uIeHne U cucTeMaTU3alus COepkKaHusl pa3esioB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TEPMOJAUHAMUKA», «DIEKTpoauHamMuKkay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHAIIBHOM TEOPUH OTHOCUTENIBbHOCTW», «KBaHTOBas
busnKa», « JIEMEHTbl ACTPOHOMHUH U ACTPOPUZUKNY.

Ponb Qu3Uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTHYECKOH,
COIMAIbHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJOBEKA, POJib U MECTO (DPU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOW KapTUHE MUpPA, 3HAYCHHUE OIMCATEIIBHOM,
CUCTEeMATH3UPYIOIIeH, OOBICHUTENPHOM M  NPOTHOCTHYECKOW  (QPYHKIMIA
buznyecKoi Teopuu, poJib HU3NUECKON TeOpur B (POPMHUPOBAHUU TIPEACTaBICHUN
0 (U3MYECKOM KapTHHE MHUpPA, MECTO (PU3MYECKON KapTHUHBI MUpa B OOIIEM PSIIY
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

MexnpeaMeTHbIe CBA3H.

Nzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCA C YUYETOM COAEPKATENBHBIX MEKIPEIMETHBIX CBSI3€HM C KypcaMu
MaTeMaTHKH, OUOJIOTHUH, XUMUHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnple noHAmMuU, C6A3AHHbBIE C UZYYECHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUmoTe3a, (U3MyYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIOJEHUE, DKCIIEPUMEHT, MOJICITUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPHUTEIbHBIE TPUOOPHI, ITU(pOBas 1adbopaTopus.

Mamemamuka: pelIeHUE CUCTEMbl YpaBHEHUW. TpPUTOHOMETPUYECKHE
(GYHKIIUM: CUHYC, KOCUHYC, TAHIT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE



TOXJI€CTBO. BEKTOpPBI M MX MPOEKIMU HAa OCU KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[TpousBogubie 3nemMeHTapHbIX (QyHkumid. [Ipu3Haku TomOOMsS TPEYrOJbHUKOB,
oTpe/esIeHNE TUIONIAIN ITOCKUX (GUTYp M 00BhEMA TelL.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM NpuUpoje, KoseOaTeslbHbIE
JIBIKEHUS B JKMBOW IIPUPOJE, DKOJOTHYECKHE PHUCKHM IIPU IMPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DIEKTPOMAarHUTHOE  3arps3HEHUE  OKPYXKAIOLIEH  cpensl,
yJIbTPa3BYKOBasi JMAarHOCTMKAa B MEJIWLHUHE, OINTUYECKHE SBJIEHUS B JKHUBOU
IIPUPOJE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKask CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpPa30BaHMs KPUCTAUIMYECKON PpEIIETKH, CHEKTPAJIbHBIN
aHams.

I'eocpagpua: marHuTHBIE TONAKOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, cericmorpad.

Texnonocusn: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, D3JEKTPOMAarHuTOB,
3IIEKTpOJIBUTATENb SIKOOM, TeHepaTrop MEepeMEHHOro TOKa, MHAYKLIHWOHHAs Medb,
JIMHUU 3JIEKTpONEpeay, 3JIEKTPOABUTATENb, pajgap, paauOPUEMHUK, TEIEBU30D,
antenHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTHUKa B TEXHUKE,
IPOEKLMOHHBIN anmnapaT, BOJOKOHHAs ONTUKA, COJHEYHas Oarapesi, CIIyTHUKOBBIE
IPUEMHUKH, JIEpHAs JHEPIreTUKA U SKOJIOTUYECKUE aCIIEKThI €€ PA3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI' PAMMBI T10 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

ITPEAMETHBIE PE3YJ/IBTATDBI

K xonny oOyuenus B 10 knacce npenMeTHbIe pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE J0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIONINXCS YMEHHIA:

e IMOHMMATh pOJIb (UMK B IKOHOMHYECKOM, TEXHOJOTHMYECKOM,
HKOJIOTUYECKOM, COIMAIbHOW M OSTUYECKOM cdepax edaTelbHOCTH
YeJIOBEKa, PoJib U MECTO (DU3HKU B COBPEMEHHOW HAYYHOW KapTUHE MUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTUYECKON  (QYHKIUNA  (PU3MYECKOH TEOpUH —  MEXaHUKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJIb (PU3UYECKON TEOpUU B
dbopMUpOBAHUHU MPEICTABICHUN O PU3UYECKON KapTHHE MUPAa;

e pa3nMuaTh YCJIOBUA NPUMEHUMOCTH MoOjenell (QU3MUecKux Ten W
MPOIIECCOB (SIBICHWI): WHEpIMaNIbHAs CUCTeMa OTcuéra, abCOIIOTHO
TBEPJIOE TEJI0, MaTepHalibHas TOYKA, PABHOYCKOPEHHOE JIBUXKEHUE,
cBOOOJHOE mTajeHue, a0CoMTHO ymnpyras jaedopmais, aOCOTIOTHO
ynpyroe 1 abCONIOTHO HEYNPYTroe CTOIKHOBEHHUsI, MOJEIIHU ra3a, >KUJIKOCTH
U TBEPAOro (KPUCTAIUIMYECKOTO) Tea, UACATBbHBIN ra3, TOUEUHbIN 3aps,
OJIHOPOJTHOE JIEKTPUYECKOE TOJIE;

e paznuyaTh YCJIOBUSA (TPaHUIBI, 00JIACTH) MPUMEHHUMOCTH (PU3HMUYECKUX
3aKOHOB, TOHMMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOIb30BAaHUS YACTHBIX 3aKOHOB;

e AHANM3UPOBATH U OOBSICHATH MEXAHWYECKHE TIPOIECCHl U SBJICHHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIBLHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJbl KUHEMATUKH PABHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3zoBanus [amuies Juisi CKOPOCTH M TEepeMEIEHUs,
3akOHbl HpIOTOHA, TPUHIMII OTHOCHUTENBHOCTH ['amuiies, 3aKoH
BCEMHPHOT'O TATOTEHMSI, 3aKOHBI COXPAHEHUsI UMITYJIbCAa U MEXaHUYECKON
OHEPrUHU, CBsSI3b pPabOTHl CUJIBI C M3MEHEHHEM MEXaHUYEeCKOW 3Hepruw,
yCIIOBUSI paBHOBECUS TBEPJAOr0 Tela), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, yKa3blBaTb  YCJIOBUSA
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpazoBanuii ["anues, BToporo
U TPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMMIyJibca U
MEXaHUYECKOI SHEPrUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

e AHANM3HUPOBATH U OOBICHATH TEIUIOBBIE MPOLIECCHl U SIBJICHUS, UCIIONb3YS
ocHoBHble moNokeHUuss MKT wu 3akoHBI MOJEKyJIsApHOW (QU3UKH H



TepMOJUHAMUKUA (CBA3b JaBIEHUS HWJEAJbHOrO Tra3a CO CpelHel
KUHETHYECKOW SHEPTUEN TEIUIOBOTO JBHXKEHHS W KOHLEHTPALMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEpATypbl BEIIECTBA CO CpPEIHEH KHHETHYECKOU
DHEPrUeN TEIJIOBOIO JBUKEHUS €r0 YACTHUL], CBA3b JABJICHUS UICAIBHOTO
raza C KOHLEHTpaluMeu MOJEKYyJl MU €ro TeMIepaTypou, YypaBHEHUE
MeunneneeBa—Kianepona, MepBbIM 3aKOH TEPMOJAMHAMHMKH, 3aKOH
COXpAHEHUsI SHEPIHMM B TEIUIOBBIX IPOLIECCAX), MPHU 3TOM HCIOJIb30BATh
MaTeMaTU4EeCKOe BBIpAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
MIPUMEHUMOCTH ypaBHeHUsI MeHieneeBa—Knaneipona;

aHANM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SIBICHHS, HCIOJIb3Ys
OCHOBHBIE IOJOKEHUS U 3aKOHBI 3JIEKTPOJAMHAMHUKA (3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsna, 3aKO0H Kynona, ITOTEHIUAIBHOCTD
DIEKTPOCTATUYECKOIO TMOJIsI, NPUHLMKI CYNEPHO3ULUUA DIECKTPUUYECKUX
MOJIEN, TP ATOM YyKa3blBas YCIOBHUS NPUMEHHMOCTH 3akoHa Kyiona, a
TaKKe MPAKTUYECKU BaXKHBIE COOTHOILIEHHMS: 3aKOHbI Oma g ydacTka
LENMA W JUIA 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jxoynsa—JleHua,
npasuia Kupxroda, 3axonsr @apazest 11st 37€KTPOIH3a);

OMUCHIBaTh (PU3UYECKHE TMPOIECChl W SIBJICHUSA, HUCIOJIb3YS BEJIUYUHBI:
[IEpEMELIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TEJ, CUJIA,
MOMEHT CWJIBI, JaBJICHUE, IOTCHUUAJIBHAS JHEPIUs, KHUHETHYECKas
SHEprusi, MeXaHU4ecKas SHeprus, padoTa CHIbl, LIEHTPOCTPEMHUTEIHHOE
YCKOpEHUE, Cujla TKECTH, CUa YIPYTrOCTH, CHJIa TPEHUs, MOIIHOCTb,
SHEPrusl B3aMMOJCHCTBUS Tejla C 3eMiI€i BOIM3M €€ MOBEPXHOCTH,
HEeprus ymnpyroi gedopmainuu MOpPYKUHBL, KOJIMYECTBO TEIIOTHI,
abcoytoTHAsI TeMIieparypa Tena, paboTa B TEpMOJWHAMUKE, BHYTPEHHSS
SHEpPrusi WACATLHOTO OJJHOATOMHOTO Ta3a, paboTa HACaIbHOTO Tasa,
OTHOCUTEJIbHAS BJIAXHOCTh Bo3ayxa, KII[ wuaeanbHOrOo TEMIOBOrO
JBUTATENISA; AIEKTPUUYECKOE TO0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOTO MOJI,
HaNpsDKEHHOCTh TOJII TOYEYHOTO 3apsjla WM 3apsHKEHHOTO IMapa B
BAKYyM€ W B JHIJIEKTPUKE, IOTCHIMAJ 3JIEKTPOCTATUYECKOTO IIOJI,
pPa3sHOCTh  MOTEHUHMAIOB, JJIEKTPOABHXKYIIAs CHJIA, CWia  TOKa,
HalpspKeHWE, MOUIIHOCTh TOKa, OJJEKTpUYecKas €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, COMNPOTHBIICHUE yYacTKa LEMNH C TOCJIEIOBATEIbHBIM U
[1apajuIeJIbHBIM COEUHEHUEM PE3UCTOPOB, IHEPTHS DIEKTPUUECKOTO MOJIA
KOHJIEHCATOPa;

OOBACHATH  OCOOEHHOCTM  MpPOTEKaHUs  (U3HYECKUX  SIBJICHHIL:
MEXaHUYECKOE JBWKEHUE, TEIUIOBOE JBUXXEHHUE YaCTUI[ BEIIECTBA,
TEIJIOBOE paBHOBecHE, OPOYHOBCKOE NBMXEeHHE, AU(dy3us, UCTapeHue,
KUIICHVE U KOHJEHCALM, IJIABJICHHE U KPUCTAIUIN3ALMs, HAIIPABIECHHOCTD



TEIUIONEPeIaun, dIEKTPU3ALUS TeJ, YIKBUIIOTCHIIMATLHOCTD MTOBEPXHOCTH
3apsHKEHHOTO TIPOBOJIHUKA;

IPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETUYHMHBI OT
IpYyrol C  HUCIOJB30BAaHUEM MPAMBIX  HU3MEPEHHM, TMpU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUpPOBaTh pe3yJbTaThl MOJTYyYEHHON
3aBUCUMOCTH (U3MYECKUX BEJIUYUH B BUJE TpaduKoB C y4&TOM
aOCOJIIOTHBIX MOTPEUTHOCTEN NU3MEPEHH, JIeNaTh BHIBOABI MO pe3ysbTaTaM
UCCIICJIOBAHMS,

IPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3UYECKUX BEIUYHUH, MPU STOM
BBIOMpPATh ONTUMAJbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUM;
IPOBOAUTDH ONBITHI IO MPOBEPKE MPEIJIOKEHHONW THUIOTE3bl: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAILHYIO YCTAHOBKY, aHAIU3UPOBATh
NOJIyYeHHbIE pe3yibTaThl U JI€JaTh BBIBOJ O CTaTyce MNpPeJI0KEHHON
TUIOTE3bI;

co0JiroaTh MpaBmiia 0€30MacHOTO TPYyAa MPU MPOBEICHUN UCCIEAOBAHUM
B paMKax ydeOHOro »OKCIEpPHMEHTa, IMpakTUKymMa U  y4eOHo-
HCCJIEIOBATENIbCKOW U TMPOEKTHOM NIEATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIILHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBAHUS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 33JaHHOM M HESIBHO 3aJaHHOU
¢u3znyecKkoil MOJENbI0: HA OCHOBAaHUM aHANIM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (U3MUECKOM MOJeiIM, OTBeYarole TpeOOBaHMSAM 3aJayH,
OpUMEHATh  (POpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJIAThI
bu3NUecKuX TEOpUld NPHU HCIOJIB30BAHUM MATEMAaTUYECKUX METOOB
pelieHus 3a/1a4, IPOBOJIUTH PAacu€Thl HA OCHOBAaHMH UMEIOIINXCS TaHHBIX,
aHaAJIM3UPOBaTh pPE3yJbTaThl M KOPPEKTUPOBATb METOJbI PELICHUS C
y4€TOM MOIYYEHHBIX PE3yJIbTATOB;

pemaTh KayeCTBEHHbIE 3ajauM, TPeOyIollUe MPUMEHEHUS 3HaHUU U3
pa3HbIX pa3leioB Kypca GU3MKH, a TAaKKE€ MHTETPalliy 3HAHUI U3 APYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHUYECKYIO
LENOYKY pacCykKJIEHUI C ONOPOl Ha U3YUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NUeCKue SBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
U TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOAUTH TMPUMEPHl BKIAJa POCCUMCKUX M 3apyOekKHbIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAYyKHU, B OOBSCHEHHUE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;



aHaAJIM3UPOBATh U OLICHUBAThH MOCJEICTBUS OBITOBOI M MPOU3BOJCTBEHHON
JESITEIbHOCTH YEJIOBEKA, CBA3AHHOMW C (PU3WYECKUMH MPOILIECCAMU, C
MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUH O PAIlMOHATIEHOM
IPUPOAOIOIB30BaHUN, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTHKCHHUN
HayKM ¥ TEXHOJIOTUH [UIs JalbHEHMIIero pa3BUTHS YeJOBEYECKOTO
00I11eCTBA;

NPUMEHATh pa3jNyHble CIOcOoObl paboThl ¢ MHQOpPMAIHEeH (PUIUIECKOTO
COJepXaHUA C HCIOJb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUI, PU 3TOM HCHOJb30BATH COBPEMEHHBbIE HMH()OPMALMOHHBIC
TEXHOJIOTUM JJI TIOHCKa, MEepepabOTKU U TpPEAbsABICHUA Y4eOHOW Hu
HAYYHO-MIOMYJISIPHON HH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHbOpMaIlMU, TOJYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  TOJy4aemMyro  HMHQOpPMAIIMI0O W  OICHHWBAaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(OPMaLIUY;

IPOSIBIISATH OpraHu3alOHHbIE u MO3HABaTENIbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ NMPUOOPETeHHs HOBBIX 3HAHMA B IpoIecce
BBITOJIHEHUS IPOEKTHBIX M yUeOHO-HCCIIeI0BATEIbCKIX PadoT;

paboTaTh B TIpymme ¢ HUCIHOJIHEHHWEM Pa3IMYHBIX COLHUAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHAIFHO PAaCIpEeAesiTh ACITeIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJIeKBATHO OIICHUBATHh BKIJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIBI B PELICHUE pPacCMaTpUBAEMOM MPOOIIEMBI,

HPOSIBJISATh MOTUBAIMIO K Oyayiel npodeccuoHaabHOl AesITeIbHOCTH MO
CHEUHATBHOCTIM (PU3UKO-TEXHHUECKOTO MPOPUIISL.

K xonny oOyuenust B 11 knacce mpenMeTHbIE PE3ysbTaThl HA YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHUI:

NOHMMATh POJb (PUIUKK B  HIKOHOMHUYECKOW, TEXHOJIOTMUYECKOM,
COLIMAJILHOW M 3TUYECKOU cepax AeITeTbHOCTH YeJIOBEeKa, POJb U MECTO
(Gu3MKN B COBPEMEHHOM HAy4YHOW KapTHHE MHpa, POJIb aCTPOHOMUU B
NPaKTUYECKOM JICSITEIbHOCTH 4YeJOBeKa U JalbHEHIleM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHUE ONMCATEIBbHON, CHUCTEMAaTU3UPYIOILEH,
OOBSCHUTENIBHON M MPOrHOCTUYECKOW (DYHKIUN (U3NYECKON TEOpUU —
AIIEKTPOJIMHAMUKH, CHEIHATIbHON TEOPUU OTHOCUTEIHHOCTH, KBAaHTOBOU
buzuky, poib Guznueckord Teopuu B GOPMUPOBAHUM TPEACTABICHUN O
dbu3nYecKol KapTUHE MHpaA, MECTO (PHU3UYECKONM KapTHUHBI MUpa B OOIIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPECTABIECHUIN O MPUPO/IE;

pa3nuuaTh YCJIOBHUS NPUMEHUMOCTH Mojenell (Qu3Mueckux Ten H
IPOLIECCOB  (SIBJIEHUI): OJHOPOJHOE JJIEKTPUYECKOE M OJHOPOJIHOE
MarHUTHOE MOJIsl, TApMOHUYECKHE KOJIeOaHus, MaTeMaTUYECKU MasTHHUK,



WJICATIbHBIN TNPY>KUHHBIA MAsiTHUK, TAPMOHHUYECKUE BOJIHBI, WJCAJIbHBIN
KOJIe0aTeNbHBIN KOHTYp, TOHKAs JIMH3a, MOJIeTIE aTOMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IN CBETA;

paznuyath yCIOBHUS (TpaHMIlbl, OOJACTH) MPUMEHUMOCTH (DPU3MUECKUX
3aKOHOB, TOHMMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTDH UCIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE MPOIECCHl U SIBICHUSA,
UCIIOJIb3Ysl OCHOBHBIC TIOJOKEHHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEUUAJIbHOM  TEOpUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUS
NIEKTPUYECKOro  3apsiga, cuia Awmmepa, cuia JlopeHia, 3akoH
IIEKTPOMAarHUTHOM  WMHAyKuuW, npaBuino Jlernma, cBa3p  OJIC
CAMOMHIYKIIMM B D3JEMEHTE JJICKTPUYECKOM IeMu CO CKOPOCTHIO
U3MEHEHWST  CWJIBI  TOKa,  TIOCTyJaThl  CHEIUANTbHOH  TEOpHH
OTHOCHUTEIBLHOCTH DUHIITEITHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLECCHI U SIBJICHUS, UCIIOJIb3YS
MOJIO)KEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJiA
dororddexra, mepBpldi U BTOpOM mocTynaTel bopa, mpuHLIHUI
COOTHOIIICHHUST HeomnpeaeéHHocTell ['eizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MAacCOBOTO YMCEN M SHEPIUU B SIICPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO paclaja);

OMUCHIBATh (PU3UYECKUE TPOLIECCHl U SIBJICHHS, WCIOJb3YS BEIMYUHBI:
HaMpPsHKEHHOCTD JIEKTPUYECKOTO TMOJIS, MOTEHIUAT 3JIEKTPOCTATHYECKOTO
NOJIs, Pa3HOCTh TMOTEHLMAJIOB, JJIEKTPOJABIKYIIAS CUla, HWHAYKIUS
MAarHUTHOTO TOJIsl, MAarHUTHBIA TOTOK, cuia AmIiepa, UHIYKTUBHOCTD,
AIIEKTPOJBIKYILAs CHJIA CAMOMHAYKIIMM, SHEPIHs MArHUTHOTO IOJIA
IPOBOJHHUKA C TOKOM, PEISTUBUCTCKUN MMITYJIbC, IOJHAS DHEPIHUs,
DHEpPrusl TOKOsI CBOOOJHON 4YaCTHIIBI, DHEPTHsl W HUMITYyJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsifl A1ipa, SJHEPTHS CBA3M S/APa;

OOBACHATP  OCOOCHHOCTH  MPOTEKAaHUS  (PU3MYECKHX  SIBJICHMIA:
AIIEKTPOMArHUTHAs MHAYKLWS, CAMOUHIYKIUS, Pe30HAHC, MHTephEpEeHLINS
BOJIH, Ju(dpakuus, [AUCIIEpPCHs, TIOJHOE BHYTPEHHEE OTpaKEHUE,
dbotoanekTpudeckuii 3ddext (pororddekr), ampda- m Oera-pacnaabl
aqep, raMMa-usilydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATbHOIO
aHanu3a u paboThI Ja3epa;

OTpEeATh HaIpaBICHWE HMHIYKIMM MArHUTHOTO TMOJIA NPOBOJHHUKA C
TOKOM, CHJIbl AMmIiepa u cuiibl JIopeHiia;

CTPOUTH U300paKE€HUE, CO3/IaBAEMOE TNIOCKUM 3€pKAJIOM, TOHKON JTMH30M,
U PACCUUTBIBATH €r0 XapaKTEPUCTUKHU;



MPUMEHSATH OCHOBOTIOJNIATAIONINE ACTPOHOMUYECKUE TOHATUS, TEOPUH U
3aKOHBI JUIA aHaIM3a ©W OOBICHEHHWS (PU3NYECKUX  MPOIECCOB,
MPOUCXOMSINUX B 3BE3MAX, B 3BE3MHBIX CHUCTEMaX, B MEKTaTaKTUIECKON
cpene; ABWKEHMS HeOSCHBIX Tell, ABOJIIONMH 3BE31 U BeeneHHoi;
IPOBOJUTH HCCIIEIOBAHUWE 3aBUCUMOCTEH (U3MUECKUMX BEIUYHH C
UCIIOJIb30BAaHUEM TIPSAMBIX HW3MEPEHM, TP O3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJdbTaThl IMOJTYYEHHON  3aBUCHUMOCTHU
bu3nyeckux BeIWYMH B BUIE TpadukoB ¢ yd4EToM abOCOTIOTHBIX
NOTPENIHOCTE  M3MEPEeHMM, Jenarb  BBIBOABI IO  pe3yjibTaTam
UCCJIeI0BAHNUS;

MPOBOJUTh KOCBEHHBIC H3MEpPEHUS (DU3NYECKUX BEIUYHH, MPU STOM
BBIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OIICHUBATh a0COIIOTHBIC U
OTHOCUTEJIbHBIE MOTPEIIHOCTH NPSIMbIX U KOCBEHHBIX U3MEPEHMUIA;
IMPOBOJUTH ONBITHI MO MPOBEPKE MPEJI0KEHHON TMIOTE3bl: MIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIICPUMEHTAILHYIO YCTAHOBKY, aHATN3UPOBAThH
MOJIYYCHHBIC PE3ylbTaThl W JI€JaTh BBIBOJ O CTaTyce MPEIJI0KEHHON
TUTIOTE3HI,

OMUCHIBATh METO/IbI MOJYYEHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHU;
coOmro/1aTh MpaBuia 0€30MacHOro TpyAa MpU MPOBEICHUHM MCCIEIOBAHUN
B paMKax yd4eOHOro »HKCIEpPHUMEHTa, IMpakTUKymMma U  ydeOHo-
WCCJICIOBATENILCKOW W TMPOEKTHOW JIEATEbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPONCTB U JJa00paTOPHOTO 000PYAOBAHUS;

pemaTh pacy€THbIE 3ajlayd C SBHO 3alaHHOM M HESIBHO 3aJlaHHOU
bu3nUecKkoil MOJeNbl0: HAa OCHOBAaHMM aHAlM3a YCJOBUSL BbIOMPATH
dbu3ndecKkue MoJeaN, OTBEYalolmue TPeOOBAaHUSAM 3a/laud, MPUMEHSTH
dbopMyIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAaThl (PU3UUECKUX TEOPHUI
OpU  HUCIOJb30BAHUM MaTEeMaTHYECKMX METOAOB pEIIeHHs  3ajad,
POBOJUTH Pacu€Thl HA OCHOBAHUM MMEIOIIMXCA JAHHBIX, aHAJIU3UPOBATh
pPE3yNbTaThl U KOPPEKTUPOBATH METO/BI PEIICHUS C YUETOM TMOIYYSCHHBIX
pE3yJIbTATOB;

pemarh KadeCTBEHHBIC 3aJaud, TpeOyiomue TPUMEHEHUS 3HAHWN W3
pa3HbIX pa3lejoB Kypca (PU3MKH, a TAaK)KE UHTETpaluu 3HAHUW U3 APYTUX
IPEJIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXJI€HUM ¢ OOPON Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U pU3NYECKUE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
IPUHIUIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
U TEXHOJIOTUYECKUX MIPOLIECCOB;



OPUBOJUTH TMPUMEPHl BKJIAJa POCCHUCKUX U 3apyOexHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBICHEHHE MPOIECCOB OKPYKAIOILIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUSL OBITOBOW M MIPOU3BOICTBEHHOM
NEeATEIbHOCTH 4YEeJIOBEKa, CBS3aHHOM C (PU3MYECKUMHU TNpOIEeccaMu, C
MO3UINI KOJOTHYECKON 0€30IaCHOCTH, MPEACTABICHUHN O PAIlMOHATIEHOM
IPUPOJIOTIONB30BAHUH, a TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKCHUN
HAyKd W TEXHOJOTUW JUIsl JalbHEWIIEro pa3BUTHS YEIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3lInuHbIe CIOCOOBI paboThl ¢ MHGpOpMaIuend (PU3NIECKOro
COJIEpP)KaHUsI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIOJIb30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJIOTUM JUIsl TIOMCKA, TNEpepadOTKM M MpEeAbsIBICHUS Y4YEOHOU U
HAyYHO-TIOMYJISIPHOU MH(MOPMAIMKU, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uHbOpMaIlMU, TOJNYYEHHOM U3 pa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyro  HMHQOpMAIMI0 U  OLEHHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCS 3HAHWW, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA UH(POpPMALIUH;

MPOSIBIISITH OpraHU3alMOHHbIE u MO3HaBaTEJIbHbIE yMEHUs
CaMOCTOSITEJILHOTO ~ NMPUOOPETeHHs HOBBIX 3HAHMA B IpoIlecce
BBITIOJIHEHMSI IPOCKTHBIX U yU€OHO-UCCIEI0BATENLCKUX padoT;

paboTath B TpYIIE€ C KCHOJHEHHWEM pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy TPYMIbI, PALMOHAILHO PACIPEACNSTh N€ATeIbHOCTh
B HECTAHJAPTHBIX CUTYallMsIX, aJ€KBATHO OLEHMBATH BKJAJ KaXIOTo W3
YYaCTHUKOB TPYIIIbI B pELICHUE paccCMaTpUBaeMoil poOIeMbl;

IPOSBISATH, MOTUBALUIO K OyayIiiel nmpodheccCuoHanbHOM AesITeTbHOCTU IO
CIEUUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Kourpoabnbie IIpakTnuyeckue
n/n NporpamMmbl Bcero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchl
Pasznen 1. HAYUYHBIM METO/ ITO3HAHUSI ITIPHPO/IbI
1.1 Hayunblii MeTO1 TO3HAHUS TPUPOIBI 6 bubmorexa [IOK
’ v A PHPOZL https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 6
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kunemarika 10 ! https://m.edsoo.ru/f16b68d7
but6mmoreka [IOK
2.2 Jlunanka 10 https://m.edsoo.ru/f16b68d7
n but6mmoreka [IOK
2.3 Cratuia TBEpAOro TEAA > ! https://m.edsoo.ru/f16b68d7
bubmunoreka LIOK
2.4 3aKOHBI COXPAHEHHUS B MEXAHHUKE 10 1 hitps://m.cdsoo.rw/f16b68d7
Hroro no pazneny 35

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMUKA

3.1 OCHOBBI MOJICKYJISIPHOKUHETHYECKOU TEOPUHU 15 1 bubmmorexa [IOK
' YAp p https://m.edsoo.ru/f16b68d7
Bbubmunoreka LIOK
32 T T 20 1
CPMOZHHAMITIA. T CTTIOBEIC MalHiE! https://m.edsoo.ru/f16b68d7
33 ArperarHble cOCTOSIHUS BenlecTBa. Da3oBbie 14 1 bubmmoreka [JOK



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

[IEPEXObI https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 49
Paznen 4. JIEKTPOJIUHAMUKA
but6mmoreka [IOK
41 IKTpHIECKOE NOe 24 https://m.edsoo.ru/f16b68d7
. . bubmuoreka [{OK
4.2 ITOCTOSIHHBIN JIEKTPUYECKUM TOK 24 hitps://m.cdsoo.r/f16b68d7
Bbubmunorexa LIOK
43 Tt B pasTHEIX Cpefax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Pazznen 5. PUBHUYECKHUN TIPAKTUKYM
. bubmoreka [{OK
> DusHIECKHi MpaKTHIyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
but6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 170 16



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

11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Pa3nen 1. 9JIEKTPOIUHAMUKA
bubmunoreka LIOK
L1 MarrurHoe nose 14 https://m.eds00.ru/39859¢f1
bubmunoreka LIOK
1.2 DJIEKTpOMAarHuTHas: MHYKIHS 13 1 hitps://m.cdsoo.ru/39859¢f1
Uroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
but6mmoreka [IOK
2.1 MexaHnnueckue KoJieOaHus 10 hitps://m.edsoo.r/39859f1
but6mmoreka [IOK
2.2 DJeKTpOMarHUTHBIE KOJIeOaHUs 15 hitps://m.cdsoo.rw/39859¢f1
)3 MexaHu4ecKkue U AIEeKTPOMarHUuTHBIC 10 1 bu6nuoreka [IOK
' BOJIHBI https://m.eds00.ru/39859¢f1
but6mmoreka [IOK
24 Onria 25 ! https://m.eds00.ru/39859¢f1
Uroro no pazgeny 60

Pasnea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuosel CTO

5

1

bu6mmoreka [IOK
https://m.eds00.ru/39859¢f1

Uroro no pazgeny



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pa3nea 4. KBAHTOBAS ®U3UKA
but6mmoreka [IOK
4.1 K - I 1
OPHYCKYTAPHO-BOIHOBOM AyATHSM > https://m.eds00.ru/39859¢f1
bubmunoreka LIOK
4.2 ()
H3Hia aToMa > https://m.eds00.ru/39859¢f1
43 ®u3nKa aTOMHOTO SIAPa U AIEMEHTapHbBIX 5 bubmmoreka [JOK
' qacTHI] https://m.eds00.ru/39859¢f1
Uroro no pazgeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

bu6mmoreka [IOK
5.1 DJeMEeHTHl aCTPOHOMUU U aCTPOPHU3IUKU 12 hitps://m.cdsoo.ru/39859¢f1
Uroro no pazgeny 12
Pasznen 6. PUSHUECKHUM TIPAKTUKYM
N but6mmoreka [IOK
6.1 Dusirieckuit NpaKTHiyM 16 16 https://m.eds00.ru/39859%f1
Hroro no pazneny 16
Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zaius u 00o0meHne
71 IIPEAMETHOTO COAEPKAHMS U OIIbITA 15 bu6bnuorexa [IOK
' NEeSTENIbHOCTH, TPHOOPETEHHOTO MTPH https://m.eds00.1ru/39859f1
u3yueHnn kypca ¢usuku 10 — 11 kmaccon
Uroro no pazgeny 15
bubmunoreka LIOK
Pescpiioe Bpems 10 https://m.eds00.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabsuble IIpakTuyeckue
n/n Bcero u3yuyeHusi  oOpa3oBaTejibHbIE
padoThI padoTsI
pecypchl
1 ®dusnka — pyHIaMeHTaIbHAS HayKa O 1 bubanorexa HOK
IpupoJe https://m.edsoo.ru/1beef346
) Hayunblil MeTOA MO3HAHUS U METO/BI 1 bubmmoreka [JOK
ucciae0Banus GU3NUECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIIECCE
3 HO3HaIrII)I/I$I MPUPOIEI pHa6Jn0p;[eHHe u 1 buGnnorexa LIOK
PHPOAEL- https://m.eds0o0.ru/34¢49931
HKCIIEPUMEHT B (PU3UKE
4 Crioco0bl u3MepeHus: GU3HIeCKux | bubanorexa HOK
BEJIUYUH https://m.edsoo.ru/ca2def03
AGCOIOTHAS U OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (HU3UIECKUX 1 bubmorexa [TOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MonenupoBanue B ¢pusuke. Poib u
6 MecTO (PU3UKU B GOPMUPOBAHUU 1 bubmmoreka [JOK
COBPEMEHHOM Hay4YHOUW KapTUHBI MHUPA, https://m.edsoo.ru/eabbded1
B MMPAKTUYECKOMN AEATEIBHOCTH JIIOAEH
Mexanunueckoe aBuxenue. Cucrema
7 orcuera. OTHOCUTEIBEHOCTD | Bbu6nmuoreka [JOK
MEXaHU4ecKoro aABuxenus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1aul MEXaHUKH
8 Pagnyc-BekTop MarepuanbHON TOUKH, 1 bubmmoreka [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

CTO IMPOCKIMU HA OCHU KOOpAUHAT.

Tpaektopus. [lepememenne. CKOpoCTb.

Wx mpoekiuu Ha OCH KOOPIUHAT

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

PaBHOMEpPHOE ITPAMOJIMHENHOE
nBkenue. ['papuueckoe onucanue

Bbu6nuoreka [JOK

? PaBHOMEPHOTO MPAMOJIUHENHOTO https://m.edso00.ru/89ba7190
JBUKCHUS

10 CroxeHue nepeMeeHnii 1 CKopocTel. bubanorexka HOK
Pemenue 3agaq https://m.edsoo.ru/761d18aa
HepaBHomepHOE ABUKEHUE.

1 MrHoBeHHas CKOPOCTh. Y CKOPEHHE. bubanorexka HOK
[IpssMonuHETHOE ABUKEHHE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padpuaeckoe onrcanue

12 MPSMOJIMHEHOTO JIBHXKEHUS C buGnnorexa LIOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBoOonHOe majeHue. Y CKopeHue

13 CBOOOIHOTO MaJeHus. 3aBUCUMOCTD Bbu6nmuoreka [JOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢c
BPEMEHU U WX TpaduKu

14 JIBukeHue Tena, OpOIIEHHOTO MO/ Bbu6nmuoreka [JOK
YIJIOM K TOPU3OHTY https://m.edsoo.ru/71cbb4£5
Kpuonunerinoe npuxenue. [[Brmxenue
110 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs

15 ckopocts. [lepron u yacrora. bubmmorexa [OK

https://m.edsoo.ru/33196fbe
LlenTpoCTpeMHUTENBHOE U TTOJIHOE
YCKOpEHHUE
16 KonTtponsHas pabora no Teme bubmmorexa LHOK

https://m.edsoo.ru/1242{32¢
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"Kuuemaruka"

[TepBbIif 3akoH HproTOHA.
HNHuepuuanbHble CUCTEMBI OTCYETA.

bu6mmoreka [IOK

17
[IpuHiun oTHOcUTENbHOCTH | anues. https://m.edsoo.ru/5a9e4a64
HennepuuanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHOz€MCTBYIOIIIAs CUJIA. bubanorexa HOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiictue Ten. Tperuit 3aKkoH Bbubnmuoreka [JOK
Hprotona https://m.edsoo.ru/57dba505
[Ipunnun cynepno3unuu cuil. Peenue
20 3ap aqlria 1} }I]/IHMSHGHI/I: 3aKOHOB bubnmorexa LIOK
A P https://m.edso00.ru/bdf997tb
Hsrorona
3aKOH BCEMHUPHOTO TATOTEHUSI.
21 Ok . CTh IPAaBUTALMOHHOM U bubmmorexa LHOK
BHBaHfHTHO P H https://m.edsoo.ru/9aba2b0a
WHEPTHOM MaccChl
” Cuita TSKeCTH U yCKOpEHHE bubmmoreka [JOK
CcBOOOIHOTO ITaEHUS https:/m.edso00.ru/22757126
JIBukeHre HEOECHBIX TE U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmmoreka [IOK
23
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/1 1abfa0a
Kennepa
Bbu6nmuoreka [JOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena hitps://m.cdsoo.ru/0ac2cd84
Cuna tpenust. [Tpupoaa v BUAbI cui bubanorexa HOK
25 TpeHus. JIBUKEHHE B KUIKOCTH U Tra3e ¢ https://m.edsoo.ru/1fa86499
YYETOM CHUITBI COITPOTHUBIICHUS CPEIbI https://m.eds00.1ru/2¢cb29676
2 JaBnenue. I'mapocratnueckoe bubnuoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPAOE TEIO. bubmmoreka [JOK
27 [TocTynarensHOE U BpalareibHOE bubmmoreka [JOK
JIBUKEHUE TBEPJIOTO TENa https://m.edsoo.ru/2b95d57¢
73 MOMEHT CUJIbl OTHOCUTEIBLHO OCH bubmuorexa [JOK
BpaieHus. [1neqo cuibl https://m.edso00.ru/653d3459
CrnosxeHue cuil, IpUI0KEHHBIX K
29 TBepAoMy Teny. LleHTp TsxkecTu Tena. bubanorexka HOK
VYcnoBus paBHOBECUS TBEPAOTrO TEIIA. https://m.edsoo.ru/9aa79a7d
Bunel paBHoBeCcHs
bu6mmoreka [IOK
30 Pemerre saa< https://m.edsoo.ru/dc1caac0
31 KoHnTponbHas pabota mo Teme bubanorexa HOK
"Tunamuka. CTaTuka TBepJoro Tena" https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHOU TOYKH,
1 CHUCTEMBI MaTEpUANIbHBIX TOYEK. LleHTp bubmmoreka [JOK
MAacC CHCTEMbI MAaTEPHATBHBIX TOUECK. https://m.edsoo.ru/4bb8294b
Teopema o ABMKEHUHU LIEHTPaA Macc
NmMnynbe cuibl 1 M13MEHEHUE UMITYJIbCA
33 Tena. 3aKOH COXPAaHEHUS UMITYJIbCA. bubmorexa [TOK
https://m.edsoo.ru/13f0a221
PeakTnBHOE NBIKEHNE
MoMeHT uMItysbca MaTepUAILHON
34 Touku. [IpencraBnenue o coxpaHeHun bubmmoreka [IOK
MOMEHTA UMITYJIbCA B [IEHTPAIBHBIX https://m.edso0o.ru/d6532eb9
MOJIAX
Bbu6nmuoreka [JOK
35 Penterrte 3aza https://m.edso0o.ru/f7706d63
36 Pabota cuiibl Ha MajJIOM M Ha KOHEUHOM bubmuorexa [JOK

nepemeniennn. [ padpuueckoe

https://m.edsoo.ru/913974¢7
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npezcTaBiIeHne pabOThI CHIIBL.
MomHoOCTE CHIIEI

Kunernueckas sneprus. Teopema o0

37 W3MEHEHMN KMHETHYSCKOHN SHEPTUU bubmorexa LHOK
. P https://m.edsoo.ru/9a5e2e74
MaTepualbHOU TOUKU
IToTennuaabHBIE U HEMOTEHIINAJIHHBIE
38 cuinl. [TorennmanesHas >Heprusa. Bropas bubmorexa LOK
’ privt. p https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTh
TpeTbst KocMHUUecKas CKOpocThb. CBs3b
paboThl HEMOTEHITHATBHBIX CHUII C
. bu6mmoreka [IOK
39 M3MEHEHUEM MEXAHUYECKOU SHEPTUU
https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKON YHEPTrUU
Yupyrue u He M€ CTOJIKHOBEHHUSI.
40 N E:II;GHI/IG Beynﬂp }.]"IFJ'II/I JIST eaabHOMN bubmorexa LIOK
P PHY a a https://m.edsoo.ru/f30f43b6
JKUJTKOCTH
A1 KonTtponbHas pabora no Teme "3aKoHbI bubmmoreka [IOK
COXpaHEHHUs B MEXaHHuKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacraBicHU 0 IPUPOJIC
P PP bu6mmoreka [IOK
42 TermioTel. OcHoBHEIE TTONI0xkeHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABMKEHHUE
Crtpoenue ra3000pa3HbIX, KUJIKHX U
43 TBEPALIX TEJI. XapakTep IBUKCHUA U bubmorexa LIOK
P L P P https://m.edsoo.ru/c44d02¢e2
B3aMMOJCHCTBHUS YaCTHII BEIIECTBA
Macca u pazMmepsl MOJIEKYT (ATOMOB).
P P ya ( ) bubmuorexa [JOK
44 KonnuectBo BemectBa. [TocTossHHas
https://m.edsoo.ru/c5b72ab7
ABorazapo
45 Temneparypa. TemnoBoe paBHOBECHE. bubmmoreka [JOK



https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
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https://m.edsoo.ru/c5b72ab7

[lTkana [enbcust

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

46 Pemenue 3anau bubmorexa HOK
https://m.edsoo.ru/1531abas
. bubmuorexa [JOK
47 Wneanbupiii ra3. I'a30BbIe 3aKOHEI hitps://m.edsoo.rw/1 deb2367
43 VpaBuenne MenneneeBa-Kiamneiipona. bubmmoreka [JOK
Pemenue 3amau https://m.edsoo.ru/8d12¢328
49 AOcoroTHas TeMIiepaTypa. 3aKoH bubanorexa HOK
HansToHa https://m.edsoo.ru/14e02d1f
50 N3onporiieccrl B uaeaaibHOM rase ¢ Bbu6nmuoreka [JOK
MOCTOSIHHBIM KOJIMUECTBOM BeEIlECTBA https://m.edsoo.ru/68878d51
I'padpuueckoe npeacrapieHue
51 Hfog)poueccom EsoTepMa, M30X0pa, bubmorexa HOK
https://m.edsoo.ru/1344327b
n3zobapa
bu6mmoreka [IOK
32 Ocnosnroe ypasnenne MKT https://m.eds00.1ru/c8094721
Bbu6nmuoreka [JOK
>3 Pemenne saxa- https://m.eds00.ru/10265a05
CBs13b a0COTIOTHOH TeMmepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO
54 CpeHel KHHETHYECKON dHEeprueu https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEIJIOBOTO JIBF)KCHHS
e€ yacTull
55 O06o001IeHre U cucTeMaTr3aIus 3HaHHIA bubmuorexa [JOK
o teme "OcHoBel MKT" https://m.edsoo.ru/09d12fd8
56 KonTtposnbnas padota mo teme "OCHOBBI bubanorexka HOK
MKT" https://m.edsoo.ru/13adad59
57 TepMoguHaMmuyeckasi cuctema. 3alanue bu6mmorexka [IOK
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https://m.edsoo.ru/10265a05
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BHEIIHUX ycnoBul it T/ cucremsl.
BHemnue 1 BHyTpeHHHE TapaMETPBI.
[TapameTpsl T/] cuctemsbl Kak cCpeaHue
3HAYCHUS BEJIINYUH, OIIUCBIBAIOIINX €€
Ha MUKPOCKOITMYECKOM yPOBHE

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

Hynesoe Hauano TepMOAUHAMUKH.

Bbu6nmuoreka [JOK
58 Camonpou3sBoiibHas penakcaus T
p p . A https://m.edsoo.ru/8ec51210
CHCTEMBI K TETJIOBOMY PaBHOBECHIO
Moaenp ueanbHOro ra3a B
59 TEpMOJIMHAMUKE. Y CIIOBHUS bubmmorexa LHOK
pMOA T https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOU MOJAEIIU
60 YpaBuenue Menaeneesa-Knaneiipona u bubmuorexa [JOK
BBIPAKECHUE JUJI1 BHYTPEHHEN SHEPTrUU https://m.edsoo.ru/bal178d0
Bripaskenue 111 BHyTpEHHEN SHEPTUU
61 OJTHOATOMHOTI'O UIEAJILHOIO Trasa. bu6mmoreka [IOK
KBa3zucrarnueckue u HECTaTUYECKUE https://m.edsoo.ru/acScacl5
MPOIIECCHI
DneMeHTapHas pabora B
6 TepMoauHaMuKe. Beruucienue paboTsl bubmmoreka [JOK
o rpaduKy mporecca Ha pV- https://m.edsoo.ru/741d5738
IuarpaMme
Temonepenada Kak crnocod U3MEHEHUs
63 BHyTpeHHEeH sHeprun TJI cucrteMsl 6e3 bubmmorexa HOK
yp P https://m.edsoo.ru/3d734561
COBEPIIICHUSI pabOTHI
64 KonBekuusi, TEmI10npoBOJHOCTD, bubanorexka HOK
H3JIy4EHHUE https://m.edsoo.ru/157b54cd
65 KonunuectBo TemnoTsl. TemioéMKOCTh bubmuorexa [JOK

TCia. Y,HGHLHSJI " MOJIsIpHasd

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BellecTBa. Y neibHas
TEIJIOTa CropaHus TOIUIMBA

66 Pacuér xonmyecTBa TEMIOTHI pU bubanorexa HOK
Terionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTre 06 aguadbaTHOM Mpoliecce. bubmmoreka [JOK
I1epBblii 3aKOH TEPMOIMHAMUKHI https://m.edsoo.ru/d8098824
KonudecTBo TemnoTh u paboTa Kak
68 MEpbl U3BMEHEHHSI BHYTPEHHEN SHEPTUH bubmorexa [TOK
https://m.edsoo.ru/b047alcd
Tl cuctembl
Bropoii 3ak0H TEpMOAMHAMUKY JJIS
69 PaBHOBECHBIX 1 HEPAaBHOBECHBIX bubmmoreka [IOK
nporeccoB. Heo6patumoctsb https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MPOIIECCOB
70 [IpuHLIHIIBL AEHCTBUSA TEITIOBBIX bubnuoreka [IOK
mamuH. KIIJ] https://m.edsoo.ru/2e945513
71 MaxkcumansHoe 3Hauenue KIT. [{ukn bubmuorexa [JOK
Kapuo https://m.edsoo.ru/fe3857b9
Bbu6nmuoreka [JOK
72 Peerve 3axas https://m.edsoo.ru/b3efal8b
DKOJOTHUYECKUE ACTIEKTHI
7 WCTIOJIb30BaHMS TEIJIOBBIX JIBUTATENEH. bubmuorexa [JOK
TermoBoe 3arpa3HeHUE OKPYKAIOLIEH https://m.edsoo.ru/9867aaa7
cpenbl
Bbu6nmuoreka [JOK
7 Peuterre sazas https://m.edsoo.ru/c8c70432
O0001eHre U cUCTEMATU3ALMS 3HAHUN
Bbu6nmuoreka [JOK
75 o teMe "Tepmoaunamuka. TemnoBsie

MaIuHe!"

https://m.edsoo.ru/28d62b3f
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KonTtponsHas pabora no Teme

Bbu6nmuoreka [JOK

76
"Tepmoannamuka. TennoBbsle MalIuHbI" https://m.edsoo.ru/1b6e26¢5
[TapoobpazoBanue 1 KOHICHCAITHS.
bubnuoreka [IOK
77 Hcnapenue u kurieHue. Y aenbHas 1
T Ay — https://m.edsoo.ru/6f8¢6777
HacpimeHHbie 1 HEHACHIIIICHHBIC TTaPHI.
KauecTBeHnHast 3aBUCUMOCTD IIJIOTHOCTH
Y JaBJICHUS HACBIIIEHHOIO Mapa oT
bubnuoreka [IOK
78 TEeMIIepaTypbl, UX HE3aBUCUMOCTb OT 1
065EM HACKITICHHOTO Tapa https://m.edsoo.ru/f5¢17d02
3aBUCHUMOCTD TEMIIEPATypPbl KUTIEHUS OT
aBIIEHUS B )KUIKOCTH
79 BrnaxnocTs Bo31yxa. AOCOMIOTHAS U bubanorexa [HOK
OTHOCHUTEJIbHAS BIaXHOCTh https://m.edsoo.ru/30ebbb79
bu6mmorexka [IOK
80 Pemenne 3amau
A https://m.edsoo.ru/18e95f13
Teépnoe Teno. Kpucrannuueckue u BuG 10K
. noOInoTeKa
81 amop¢HbIe Terna. AHU30TPOIUS CBOWCTB
https://m.edsoo.ru/20a88a03
KpPUCTAJUIOB
[TnaBieHue U KpUCTATIA3AITHS. Eub 1OK
HOINOTEKA
82 VY nenpHas TEII0TA IUIABICHUS.
Cv6 https://m.edsoo.ru/6ee91e9f
yomuManms
Jedopmaruu TBEPIOTO TENA.
Bubnuoreka IIOK
83 Pactsxenue u cxatue. Caur. Moayib httos://m.ed & /dalaabl0
. ps://m.edsoo.ru/dalaa
FOnra. [Ipenen ynpyrux nedopmarumii
TennoBoe paciIMpeHue KUIKOCTEN U Eub 1OK
. HOINOTEKA
84 TBEPABIX T€l. AHTAPMOHM3M TEIIOBBIX

KOJIeOaHUI YacTHL] BELLIECTBA

https://m.edsoo.ru/7ba5edf2
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25 [IpeoOpazoBanue 3Hepruu B (ha30BBIX bubmmoreka [IOK
nepexoaax https://m.eds00.ru/97a0672f
Bbu6nmuoreka [JOK
86 v 0
PABHCHHE TEMIOBOTO banarca https://m.edsoo.ru/ab1521fb
Bbu6nmuoreka [JOK
87 P
CHicHHe 3anat https://m.edsoo.ru/8ab7f40d
IToBepXHOCTHOE HaATSKEHUE.

28 Kanunnsapuele sBnenus. JlaBnenue noj bubmmoreka [IOK
HMCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42£1{97
s)kunkoctu. @opmyna Jlammaca
O06o01IeHre U cHCTeMaTU3alus 3HaHUN

89 1o Teme "ArperarHble COCTOSIHUS bubmorexa [TOK

p " https://m.edso00.ru/0b52575¢
BelecTBa. Pa3oBbie NEPEXOIbI
KontponbHas pabora o Teme
90 "ArperaTHble COCTOSIHUSI BEIIECTBA bubmmorexa [TOK
P | - ' https://m.edsoo.ru/7dc2a739
®da3oBble IEPEXOBI
DnexTpu3anus Tel U e€ MposBICHUSI.

01 DIeKTpuyecKui 3apsia. /IBa Buaa bubanorexa HOK
3JIEKTPUYECKUX 3apsa0B. [IpoBogHuKY, https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U MTOITYIPOBOTHUKHI
DJIeMEHTapHbIN JIEKTPUUECCKUN 3aps/l.

92 3aKOH COXpaHEHUs AEKTPUIECKOTO bubmmorexa [TOK

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

93 B3aumoneiictBue 3apsiioB. ToueuHbie bubmmoreka [JOK
3apsiabl. 3akoH Kynona https://m.edsoo.ru/445b7746

Bbu6nmuoreka [JOK
94 Pewenne 3amau https://m.edsoo.ru/6b87ecSa

https://m.edsoo.ru/08fc19bc
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Onexrpuueckoe nojie. Ero aelicteue Ha

Bbu6nmuoreka [JOK

95
SIIEKTPUYECKUE 3aPSIIbI https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTB JIEKTPUYECKOTrO MOJIS.

96 [Ipo6usr1it 3apsz. JIunuu bubnuoreka [IOK
HaNpsLKEHHOCTHU BJIEKTPUYECKOTO MOJIA. https://m.edsoo.ru/3dac6957
OnHOpPOAHOE AIEKTPUUECKOE TI0JIE
ITorenMaILHOCTE

97 3JIEKTPOCTATHYECKOTO Mojs. Pa3HOCTH bubmmorexa [OK

p ’ https://m.eds00.ru/80021447
MOTEHIIMAJIOB U HANIPSKEHUE
[ToTeHumanpHas SHEPrUs 3apsia B
98 37eKTpocTaTnueckoM mnose. [lorennnan bubmmorexa [TOK
P ] i https://m.edsoo.ru/af5fa389
3JIEKTPOCTATUYECKOTO OIS
CBs13b HaNPSHKEHHOCTH TOJIA U

99 A3HOCTH MMOTEHIMAJIOB IS bubmmorexa HOK
P t A https://m.edsoo.ru/df7a6838
3JIEKTPOCTATUYECKOTO OIS

100 [Ipunnun cynepno3uuuu bubmmoreka [IOK
3JIEKTPUYECKUX MOJIEN https://m.edsoo.ru/Ocfedab6e

bu6mmoreka [IOK

101 Pemenue 3anau

A https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsna. [lone bubanorexka [HOK
paBHOMEPHO 3apsKEHHOU cepsr https://m.edsoo.ru/b297b5¢c3
[Tone paBHOMEPHO 3apsKEHHOTO 11O

103 00Bsémy mapa. [lone paBHOMEpHO bubmmorexa [TOK

y If ) p N P https://m.edsoo.ru/f7a665¢ee
3apsKEHHON OECKOHEYHOMU MIIOCKOCTH

104 [IpOBOTHUKY B AJIEKTPOCTATUYECKOM bubmmoreka [JOK
noJjie. Y ClIoBUE PaBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab

105 JIMBINEKTPUKHU U ITOJIYIIPOBOJHUKH B bubnuoreka [IOK

OJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5s
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Konpencarop. DnekTpoéMKOCTh

106 KOHIeHcaTopa. DIEKTPOEMKOCTh bubmorexa LIOK
g pa. p https://m.edso00.ru/845b4173
MJIOCKOTO KOHZAEHCAaTOpa
107 [TapamiensHOE COeIMHEHNE bubnuoreka [IOK
KOHJEHCAaTOPOB https://m.edsoo.ru/d11e8ce?
108 ITocnenoBaTenbHOE COETUHEHNE bu6mmoreka [IOK
KOHJICHCATOPOB https://m.edsoo0.ru/1€992920
109 DHeprus 3apsHKeHHOT0 KOHASHcaTopa bubmmnorexa IOK
p P a p https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
110 Pemenue 3agaq https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBukeHMe 3apsyKEHHOW 4acTULBI B bubmmoreka [IOK
OJHOPOJHOM 3JIEKTPHUYECKOM TTOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O060011IeHNE U CUCTEMATHU3AIUs 3HAHUN Bbu6nmuoreka [JOK
1o TeMe "DyekTpuyeckoe mnoJe" https://m.edsoo.ru/5752603f
114 KonTtponsHas pabora no Teme bubmmoreka [IOK
"DnekTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cwnna Toka. IlocTosSHHBIN TOK. Y CIOBHUSI
bu6mmoreka [IOK
115 CYILLIECTBOBAHUS MOCTOSIHHOTO

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/233311b5

116 Ncrounuku Toka. Hanpsbxenne u 9J1C ngg;;fg;gﬁ}é 839al115

117 3akoH Oma 1S ydacTKa Lenu. bubanorexka [HOK
DJIEKTPUUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COITPOTUBIICHUS bubmmoreka [IOK

118

OJIHOPOJIHOTO TIPOBOJIHHUKA OT €T0

https://m.edsoo.ru/95fcdf51
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JJIMHBI U TUTOAAN MTOMIECPCUHOTO
CCUCHUA

Y aenbHOE COMMPOTUBJICHUC BCUICCTBA.

bu6mmoreka [IOK

11
? Pemenue 3agaq https://m.edso0.ru/437£8300
120 ITocnenoBarenbHOE, MAPATIEIBHOE, Bbubnmuoreka [JOK
CMENIaHHOE COETMHEHNE TTPOBOTHUKOB https://m.edsoo.ru/23617¢07
121 Pacu€r pa3BeTBIEHHBIX JIEKTPUUECKUX bubmmoreka [IOK
nenei. [Ipasuna Kupxroda https://m.edsoo.ru/1794¢f37
Bbu6nmuoreka [JOK
122 P
CHLICHHE 3a1a4 https://m.edsoo.ru/3881b469
123 Pabora snekTpuueckoro Toka. 3akoH bubnumoreka [IOK
Hxoyns —Jlenua https://m.edsoo.ru/a3605¢c5¢
bu6mmoreka [IOK
124 P
CHLICHHE 3a1a4 https://m.edsoo.ru/6761bf0f
MOITHOCTP JIEKTPUUECKOTO TOKA.
125 TenmoBas MOIIHOCTE, BBIACIICMAs HA bubmnorexa LIOK
= » BB https://m.eds00.ru/99750a6f
pe3ucrope
bu6mmoreka [IOK
12 P
6 CHLICHHE 3a1a4 https://m.edsoo.ru/eb72fc24
127 OJIC v BHyTpeHHEE CONPOTUBIICHUE bubanorexa HOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa A1 OJTHOM (3aMKHYTO) bubmmoreka [JOK
BIIEKTPUYECKON LIETTH https://m.edsoo.ru/221140fb
Bbu6nmuoreka [JOK
129 P
CILICHHE 3a /a4 https://m.edsoo.ru/3580b679
Bbu6nmuoreka [JOK
130 M
OIHOCTL MCTOHHMKA TOKA https://m.edsoo.ru/a0ae51d8
131 KopoTkoe 3ambikaHue bubmuorexa [JOK
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https://m.edsoo.ru/546£5632

132 KonpaeHncarop B 1ienu mOCTOSIHHOTO TOKa bubmorexa [TOK
g p B https://m.eds00.ru/35368f3¢
bu6mmoreka [IOK
133 P
CHicHHe 3anat https://m.edso0.ru/4410cef0
134 Pemenne 3amau mo teme "IlocTosTHHBIH Bbu6nuoteka [IOK
3IEKTPUYECKHI TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo teme "IlocTostHHBIN bubmuorexa [JOK
AIEKTPUYECKHI TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo teme "IlocTostHHBIN bubmuoreka [JOK
INEKTPUUYECKUHN TOK" https://m.edsoo.ru/eb5d4687
O0001IeHNEe U cUCTEMATU3ALMS 3HAHUN
137 1o TeMe "[10CTOSAHHBIN IIEKTPUUECKUI bubmorexa HOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponsHas pabora no Teme bu6mmoreka [IOK
"IToCTOAHHBIN JIEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DnexTpuyueckas MpoBOAUMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPUUECKUI bubmorexa HOK
P o ' P https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEpXMpOBOAUMOCTD
DIIEKTPUUYECKUI TOK B paCTBOpax v
140 acIuiaBax dJICKTPOJIUTOB. 3aKOHBI bubmorexa HOK
p P ' https://m.edsoo.ru/4b423491
®Dapanes U1 JIEKTPOIU3a
bu6mmoreka [IOK
141 One €CKHUH TO azax. [mazma
JICKTPHHACCKHI TOK B Tasax. LUIasM https://m.eds00.ru/92d92{76
142 DIIEKTPUUYECKU TOK B BaKyyMe. bubnnoreka [HOK
Bakyymabie ipubopbl https://m.edsoo.ru/2E+160
143 DNEKTPUYECKUN TOK B bubmmoreka [IOK

MOJTYTIPOBOTHUKAX

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

[TomrynpoBOIHUKOBBIE TPUOOPHI

Bbu6nmuoreka [JOK
https://m.edso0.ru/83622200

145

DuU3NYECKU MPAKTUKYM 10 TEME
"N3MepeHune Cuibl TOKa U HaNpsHKEHUS
B LIENIU TIOCTOSIHHOT'O TOKA MPHU OMOIIIH
AQHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTENBHBIX TPUOOPOB" WK
"3HaKOMCTBO C U(PPOBOIA
naboparopueit o ¢pusuke. [Ipumepsr
U3MepeHus: PU3NUECKUX BETUUUH MPH
MOMOIIM KOMIIBIOTEPHBIX TaTYUKOB"

bu6mmoreka [IOK
https://m.edsoo.ru/5643ea56

146

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO JBUKECHUS
C LEJBI0 ONPEACIICHUS MTHOBEHHOM
ckopoctH"

bu6mmorexka [IOK
https://m.edsoo.ru/f6292f5f

147

DuU3NYECKU MPAKTUKYM 10 TEME
"N3MepeHue yCKOpEeHHUs IpU
MPSIMOJIMHEITHOM paBHOYCKOPEHHOM
IBWKEHUHU 110 HAKJIOHHOM MI0CKOCTH"
nn "UccnenoBanue 3aBUCUMOCTH MTyTH
OT BPEMEHH MPHU PAaBHOYCKOPECHHOM
nBIXeHun"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/6960b6ef

148

Du3n4eCcKuil IPAKTUKYM 110 TEME
"3mepenue yCKOpeHHst CBOOOIHOTO
naaeHus" win "M3yuenue 1BUKEHUs
Tesa, OPOIIEeHHOTO0 TOPU30HTAIBHO"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/d1ea2402

149

Du3n4ecKuil IPaKTUKYM 110 TEME
"N3y4yeHne qBUKEHUS Tea 110
OKPYXHOCTH C ITIOCTOSIHHOM 110 MOJYJIIO

bu6mmoreka [IOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" uiu "MccnenoBanue
3aBHCUMOCTH MeproJia 00paleHus
KOHUYECKOI0 MasiTHUKA OT €ro
napaMmeTpoB"

150

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHune paBHOAEHCTBYIOIEH CUIIBI
IpU JIBHKEHUH OpYyCKa MO HaKJIOHHON
mmockocti" unu "[IpoBepka runoTessbl o
HE3aBUCUMOCTH BPEMEHU JBUKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl”

Bbu6nmuoreka [JOK
https://m.edsoo.ru/0b34db84

151

DuU3NYECKU MPAKTUKYM 10 TEME
"NccneqoBanue 3aBUCUMOCTH CHJI
YIPYTrOCTH, BO3HUKAIOIINX B PYKUHE U
pe3uHOBOM 00pasiie, OT Ux
nepopmanuu” wnn "Uzydyenue
JIBUYKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
010K"

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

152

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepenue kodpuimenTa TpeHus mo
BEJIMYMHE YIIIOBOTO KO3 PUIeHTa
3aBucumocty Frp(N)" wim
"HccnemoBaHue IBUKEHUS OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTH C TIEPEMEHHBIM
Kod(urmeHToM TpeHus" uiIn
"N3ydyeHue IBH>KEHUS Ipy3a Ha Baly C
TpeHuem"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/b83b1607

153

Du3n4ecKuil IPaKTUKYM 110 TEME

Bbu6nmuoreka [JOK
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"HccnenoBaHue yclIoBUN paBHOBECHS
TBEPJIOTO TENA, UMEIOIIETO OCh
Bpamenus" win "KonctpynpoBanue
KPOHILITEHHOB U Pacy€T CUJl ynpyroctu"
unu "M3ydeHne ycTOM4nuBOCTH
TBEPAOIO TeJa, UMEIOILETO MJI0AAb
onops!"

https://m.edsoo.ru/4a04f4{7

154

DuU3NYECKU MPAKTUKYM 10 TEME
"U3Mepenune uMiysbca Tela mno
TOopMO3HOMY IyTu" unu "3mepenue
CHUJIBI TATH, CKOPOCTU MOJEIIH
AIIEKTPOMOOWIISI U MOTIHOCTH CHJIBI
Taru" win "CpaBHEHUE U3MEHEHMUS
MMITyJIbCa TEJa C UMITYJIbCOM CHJIBI"
unu "MccnenoBanue coXxpaHeHUs
UMITYJIbCA TPU YIIPYTOM
B3aumojieicTBun" unu "M3mepenue
KMHETUYECKOM SHEPruu Tema 1o
TOPMO3HOMY ITyTH"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/8561b28e

155

DuU3NYECKU MPAKTUKYM 10 TEME
"N3ydyeHne u30TepMUUYECKOTO Mpolecca
(pekoMeH0BaHO HCIIOIb30BaHHE
ndpoBoii 1aboparopun)" uiau
"N3ydyeHue u30XO0pHOro npouecca” uiu
"U3ydyenne n300apHOTO mporiecca’ wuiu
"ITpoBepka ypaBHEHUs COCTOSTHUA"

bu6mmorexka [IOK
https://m.edsoo.ru/e0fe7e07

156

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepenue yneabHOu TenI0EMKOCTH"
un "UccnegoBanue npouecca

bu6mmorexka [IOK
https://m.edsoo.ru/2f2faa61
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OCTBIBaHHMS BellecTBa" UIIH
"UccnenoBadnue agnadaTHOTO
npouecca’ wim "M3yuenne
B3aMMOCBSI3H DPHEPTUHU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS 1
TEMIIEPATYPbI KUIIEHUS )KUKOCTEN"

DuU3NYECKU MPAKTUKYM M0 TEME
"N3ydyeHue 3akOHOMEPHOCTEM
HCTIapEHUS KUJIKOCTEN" i
"U3mepenue yneabHON TENI0ThI

raBiaeHus apaa" win "Usyuenue
bu6mmoreka [IOK

1 I " 1 1
57 CBOWCTB HaCBIIEHHBIX NTAPOB'" WK hitps://m.cdsoo.rw/6b1a23b5

"3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/yXa M OI[CHKa MaccChl IIapoB B
nomMemenun". Mamepenue

K03 puImeHTa moBEpXHOCTHOTO
HATSDKEHUS

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HaO:xroieHue npeBpalieHus SJHepruu
3apsYKEHHOI0 KOHJIEHCATOPA B SHEPTHIO
W3JIyYEHHUs CBeToauoaa" Wi
"N3ydyeHue npoTekaHus TOKa B LETIH, bubanorexka [HOK
cojeprkallleil KoHaeHcaTop' uim https://m.edsoo.ru/ec424377
"Pacnipenenenue pazHOCTH

158

NOTEHLNAJIOB (HaNpsyKEHUs ) IpU
II0CJIE0BATEIbHOM COEIUHEHUH
KOHJIEHCAaTOpoB"

DuU3NYECKU MPAKTUKYM 10 TEME bubanorexka HOK

159
"UccmenoBaHue CMEIIaHHOTO https://m.eds00.ru/2b179d98
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COEIMHEHUS PE3UCTOPOB" UIN
"U3Mepenne yneabHOro CONpOTUBICHUS
npoBogHUKOB" K "MccinenoBanue
3aBUCHMOCTH CHJIBI TOKA OT
HanpspKEHU 715 JTaMITbl HaKaJIuBaHUA'"

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue anektponusa" wim
"NU3Mepenue 3apsaa 0JJHOBAIEHTHOTO
noHa" unu "Hccnenosanue

bu6mmoreka [IOK

160
3aBUCUMOCTH COTIPOTUBIICHUS https://m.edso00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYpbl" HIIH
"CHsTHE BONBT-aMIIEPHON
XapaKTepUCTUKU Auozaa"
PeseprubIit ypok. O6001IeHNE U
. bu6mmoreka [IOK
161 CHUCTEMaTU3alys 3HAHUHU 110 TEME
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHEIil ypok. O000IIEHNE U
P P . bubmuorexa [JOK
162 CHUCTEMAaTH3als 3HAaHUH 110 TEME
" " https://m.edsoo.ru/3149956b
Jnnamuka
PesepBHeIil ypok. O600IICHHE U
P P . bubmuorexa [JOK
163 CHCTeMaTH3aIlusl 3HaHUH 110 TEMe
" " https://m.edsoo.ru/0f9752ac
CraTuka TBEpJ0To Temna
PesepBHeIil ypok. O600IICHHE U
P P . bu6mmoreka [IOK
164 CHUCTEMAaTH3alMs 3HAHUH 10 TEME
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXpPAHEHUS B MEXaHUKE
PeseprubIit ypok. O6001IeHNE 1
165 CHUCTEMAaTHU3alMs 3HAHUH 10 TEME bubmuorexa [JOK

"OCHOBBI MOJIEKYJISIPHOKUHETUYECKON
Teopun"

https://m.edsoo.ru/de148976
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PesepBHeIil ypok. O600IICHHE 1

. bubmuorexa [JOK
166 CHUCTEMaTU3alys 3HAHUHU 110 TEME 1
https://m.edsoo.ru/Obcc77cl
"Tepmoannamuka. TennoBsie MalIuHbI"
PesepBHelil ypok. O600IICHHE 1
167 CHCTEMAaTU3alMs 3HAHUH 10 TEME 1 Bbu6nuoreka [JOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Tepexoab”
PesepBHbIil ypok. O000MmIEHNE U
168 CHCTIe)MaTmZp s 3H3.HI/II§I 10 TEME 1 bubmmnorexa LIOK
" " " https://m.edsoo.ru/f2381¢c0c
DIIEKTPUUYECKOE TT0JIE
PesepBurlii ypok. O0001IEHIE 1
P P ?l bu6mmoreka [IOK
169 CHUCTEMAaTU3als 3HAHUHU 110 TEME 1
| . . Y https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIH 2K TPUUECKUN TOK
PesepBurlii ypok. O0001IEHHE 1
170 CI/ICTIe)MaTmzp Hs 3H3HI/II§I o tTeme "Toku 1 bubmorexa LIOK
H " https://m.edsoo.ru/cc7681d4
B Pa3IUYHBIX CpeIax
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOIT'PAMME
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11 KIIACC

Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabusbie IlpakTuueckue
n/n Bcero u3yyeHusi  oOpa3oBaTesibHbIE
padoThI padoTsI
pecypchbl
B3anMonelcTBiEe TOCTOSHHBIX
1 MarHuTOB ¥ TPOBOJAHUKOB C TOKOM 1 bubmorexa HOK
POBOA ] https://m.edsoo.ru/487a8593
MarunutHoe nosne. ['unoreza Ammnepa
BekTtop MaruuTHO#M UH 15078
2 [Tpun pI/Il'I Cynepnos3u ;‘IZK I\I/;[aFHI/ITHI)IX 1 bubmorexa [TOK
p UH yrep H . https://m.edsoo.ru/4clabcecb
nosieid. JIMHUY MarHUTHOW WHIYKIIHH
3 MaruauTtHoe 1noJje NpoBOJHUKA C 1 bubmmoreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBlIEHUE U | bubnumoreka [IOK
MOJYyJb https://m.edso0.ru/26d9c5ba
bu6mmoreka [IOK
5 P 1
CUHICHHC 331t https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa AMriepa. 1 bubanorexka [HOK
DIIEKTPOU3MEPHUTEIILHBIEC TPHUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiieHUE U
7 MOAYJb. J[BH>KEHUE 3apsKEHHOMN 1 bubmmoreka [JOK
YacTUIBI B OJTHOPOJHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
moJie
Bbu6nmuoreka [JOK
8 Pemenue 3ana 1
HICHHE sakad https://m.edsoo.ru/504e98c7
bu6mmorexka [IOK
9 Pabora c Jlopenma 1
T CHITHL Floper https://m.edsoo.ru/d518bedb
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Bbu6nmuoreka [JOK

10 Pemerme sanas https://m.edsoo.1ru/93617bd9
M 0€ TI0JIC B BEIICCTBE.
1 q)arHHTH 11OJIE B BEIECTR Bbu6nmuoreka [JOK
CPPOMATHCTHIH, Trapa- 1 https://m.eds00.ru/30ff9608
TMaMarHeTHKH
O € CBOIiCTBA
12 q)CHOBHH ° i TBH bubmuorexa [JOK
CPPOMATHETHIOB. LIPUMCHCHHE https://m.edsoo0.ru/0b58190a
dbeppoMarHeTUKoOB
13 Pemenue 3aga4 mo reme "MarautHoe bubmuorexa [JOK
mmoJe" https://m.edsoo.ru/5b55¢307
14 Pemienne 3aga4 1o Teme "MarauTHoe bubmuorexa [JOK
mone" https://m.edsoo.ru/41c4ac8a
S eKTpoMa ol
g BJICHHE aJIH TPOMArHUTHOU ) BuGmiorexa LIOK
MHAYKIIH. LI0TOK BEKTOpa MarHUTHO! https://m.edsoo.ru/b3efalcl
WHIYKIUU
Bbu6nmuoreka [JOK
16 IIC munyKim https://m.edso0.ru/48150bd8
17 3aKO0H 3JIEKTPOMArHUTHON MHAYKIIMU bubmmoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
13 Buxpesoe anexrpudeckoe noiue. Toku bubnumoreka [IOK
Dyxo https://m.edsoo.ru/15abe140
19 OJIC uHAYKINHY B ABUKYITAXCS Bbu6nmuoreka [JOK
MPOBOJTHUKAX https://m.edsoo.ru/0235¢c02
20 p bubmuorexa [JOK
CHICHHE 3211 https://m.edsoo.ru/4dfda618
Bbu6nmuoreka [JOK
21 Hpasuo Jienia https://m.edsoo.ru/bbc22726
22 NunyktuBHOCTH. Karymka bubmuorexa [JOK
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https://m.edsoo.ru/bbc22726

WHAYKTUBHOCTHU B ICTIU ITOCTOSAHHOI'O

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

TOKa
2 SBnenue camounaykuuu. J/C bubmuorexa [JOK
CaMOMHIYKLIAU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIS KaTYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMAarHMTHOE T0JIE https://m.edsoo.ru/b3cOad11
Bbu6nuoreka [JOK
25 Pemenne 3ama
HICHHE sakad https://m.eds0o.ru/88f69d2b
26 O06o01eHre 1 cucTeMaTr3aus bubmuorexa [JOK
3HAHUU MO TeMe "DIeKTpoaguHaMHuKa" https://m.edso0.ru/76484025
7 KonTtponbHas pabora o teme bubnumoreka [IOK
"OnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KomnebarensHas cucrema. CBOOOIHBIE
28 koneOanust. 'apmonnyeckue bubmmorexa [IOK
-Lap https://m.edsoo.ru/7c1db385
KOoJIEOaHM
79 KunemaTtnueckoe u fTMHaMHU4YECKOE bubmuorexa [JOK
OIMcaHye KojaeOaTenbHbIX BIKEHUN https://m.edsoo.ru/87¢e9498
DHepreTuyeckoe onucanue. Beios
IUHAMHYECKOI'0 OIHUCAHUS
30 rapMOHHYECKUX KOIeOaHUi U3 X bubmorexa LOK
P https://m.edsoo.ru/e3¢99692
SHEPTreTHYECKOT0 U KHHEMaTHYECKOTO
OITHCAHUS
Bbu6nmuoreka [JOK
31 Amvnauryna u dasa KojiebaHui
ynau https://m.edsoo.ru/7a0c439a
[Tepron u yacToTa KoJIeOaHMIA.
1 [Tepron ManmbIx CBOOOTHBIX Bbu6nmuoreka [JOK

KOJIeOaHNIT MaTEMaTHYECKOT'O
MasiTHUKA. [leprnoa cBOOOHBIX

https://m.edsoo.ru/e0399319



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

KOJICOAHUH MPYKUHHOTO MasiTHUKA

13 3aryxaromye KojJeOaHusl. bubanorexa HOK
Breinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72¢93d09
bu6mmoreka [IOK
34 A 0
BTOKOJICOAHA https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemenue 3agaq https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
Vpok-koH(pepennus "MexaHHUeCcKHE
36 K(f)ne6aHH>(11) BpM HBIKaJ'IBHBIX buGnnorexa LIOK
'}"3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O000I1IIeHNE U CUCTEMATU3ALUS
37 3HAHUU 110 TeMe "MexaHu4ecKue buGnnorexa LIOK
\ https://m.edsoo.ru/eb84182f
KoaeOaHus
38 DNeKTpOMAarHUTHBIE KOJICOaHMSI. bubanorexa HOK
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMIUTATYIbI
39 3apsaa KoHASHcaTopa ¢ aMIIIUTYION bubmmnorexa [IOK
P g p M https://m.eds00.ru/0939afl
CHJIBI TOKA B KOJIEOATEIIHHOM KOHTYpPE
40 3aK0OH COXpaHEHUsl SHEPTUHU B bubmmoreka [JOK
UJeaTbHOM KOJIe0aTETbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aTyxaroIue dIEKTPOMArHUTHEIE
41 Kon}:éam::l Brin )Kp CHHEBIC bubmmorexa LIOK
) YA https://m.edsoo.ru/5¢668619
AIEKTPOMArHUTHBIE KOJIEOaHUS
ITepemennsiit Tok. Peaucrop u
42 KOHJICHCATOP B LICHH IIEPEMEHHOTO bubmnorexa [IOK
A p B p https://m.edso0.ru/84836152
TOKa
43 Karyiika MHIYKTUBHOCTH B LIETIH bu6mmoreka [IOK



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

IIEPEMEHHOT0 TOKa

https://m.edsoo.ru/cfa307af

3akoH Oma 1l 2JIEKTPUUYECKOM 1enu

bu6mmoreka [IOK

44
[IEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MoIHOCTh NEPEMEHHOTO TOKA.
45 AMIUIITYIHOE U JEUCTBYIOIIEE bubmorexa LIOK
e A yrom https://m.edsoo.ru/1cac6cédc
3HAYCHHUE CUJIBI TOKA W HAIIPSHKEHUS
46 Pe3onanc B 3eKTpHUECKON HIETH bubmorexa LIOK
p H https://m.eds00.ru/087506df
bu6mmoreka [IOK
47 P
CILICHHE 3a /a4 https://m.edsoo.ru/al 6836a4
HNneanpubni Tpancdopmarop.
48 HﬂomBo CTBE ne(be paqa I/Ip bubmorexa LIOK
p a » TTEpedt . https://m.edsoo.ru/f97418ae
moTpeOICHUE IICKTPUUECKOW SHEPTHH
DKOJIOTUYECKUE PUCKH IIPU
IIPON3BOJICTBE IIEKTPOIHEPTUU.
49 Kp JIBT i I/ICHOJ‘IBBO]faHI/IHp bubmorexa LIOK
YAIRTYP . https://m.edsoo.ru/a6f74d93
AJICKTPOIHEPTUU B TTOBCEIHEBHOMN
SKU3HU
Bbu6nmuoreka [JOK
50 P
CILICHHE 3a /a4 https://m.edsoo.ru/ee6677ed
bu6mmoreka [IOK
51 P
CILICHHE 33124 https://m.edsoo.ru/7cab5918
O00011eHNE U CUCTEMATU3ALMS
52 3HAHUHU 110 TeMe "DJIeKTPOMarHuTHEIE bubmmorexa [IOK
" p https://m.edsoo.ru/401024a9
KoJIe0aHus
53 MexaHUYECKHUE BOTHBI. bubmuorexa [JOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJTH bubmuorexa [JOK



https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f

https://m.edsoo.ru/d9ae1000

55 3ByK. XapakTepUCTUKH 3BYKa buommorexa HOK
YK. AApaKtep K https://m.edsoo.ru/138b609
56 Wndpa3syk u yaptpassyk. [llymoBoe bubmmoreka [JOK
3arpA3HEHUE OKPYKAIOIIEH CpeJibl https://m.eds00.ru/7380038f
Bbu6nmuoreka [JOK
57 P
CUHICHHC 33/t https://m.edsoo.ru/cfd918bf
58 DNIEKTPOMAarHUTHBIE BOJHBI. bubmmoreka [JOK
N3nyyeHne 3J1eKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5dbl
59 DHeprusi MEKTPOMArHUTHBIX BOJIH. bubanorexka [HOK
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818¢c
[Ikana 31eKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHne 3eKTPOMarHuTHBIX bubmmorexa [TOK
p p https://m.edsoo.ru/49be1{9e
BOJIH B TEXHUKE U OBITY
[TpuHIMIBL paguOCBI3U U
61 TeJIEBUICHUA. Pagronokamus. Bbu6nmuoreka [JOK
DJIEKTPOMArHUTHOE 3arpsi3HEHUE https://m.eds00.ru/9196f1{8
OKpY Aol Cpebl
6 KonTtponbHas pabora o Teme bubmmoreka [IOK
"Konebanus u BOIHBI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH NPSMOIUHEHHOTO bubanorexka HOK
pacupoCTpaHEHUs CBETA https://m.edso0o.ru/f9566406
Pemenue 3aga4 Ha IpUMEHEHUE
64 3aKOHA NPSIMOJIMHENHOTO bubmmorexa [TOK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Otpaxenue csera. [lnockoe 3epkaino. bubmmoreka [IOK
Cdepudaeckoe 3epkano https://m.edsoo.ru/a005d2bb
66 [Ipenomienue cBera. AGCOMIOTHBIN U bubmmoreka [JOK



https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb

OTHOCHUTEJILHBIN ITI0KA3aTelb
npenomiieHus. [lomHoe BHyTpeHHee
oTpaxxeHue. [IpenenbHblid yro
MOJIHOTO BHYTPEHHETO OTPaKEHUS

https://m.edsoo.ru/bc2e55¢cd

Pemenue 3aga4u Ha npuMeHeEHUE

Bbu6nmuoreka [JOK

67
3aKOHOB OTPAXEHUS U MPEIOMIICHUS hitps://m.cdsoo.ru/49d830a9
cBeTa
Xop stydeit B mpusMe. ucnepcust
N bu6mmoreka [IOK
68 cBera. CIHOXKHBII cocTaB OeJIoro CBETA.
https://m.edsoo.ru/d8e1c3be
IlseT
69 JInn3bel. ®OKYyCHOE PacCTOSIHUE U bubanorexka HOK
OIITHYECKas CHJIa JIMH3BI https://m.eds00.ru/60441359
70 [Toctpoenue nzobpaxeHuit B TMH3aX U bubmmoreka [JOK
HUX CUCTEMaX. YBEJINUYEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3anau Ha nocTpoeHue
71 M300paxkKeHUH, ITOJIYYAEMBIX C bubmorexa HOK
p ’ e https://m.edsoo.ru/5a868f09
IIOMOIIBIO JIUH3
72 I'na3 xak omrudeckasl cucreMa bubmorexa LHOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agaq. IIpenensl
73 o HMeHI/IMOIc[TH FG(I))MHCT NYECKOU bubmorexa LHOK
b P https://m.edsoo.ru/cd174a10
OITHUKU
74 CKOpOCTh CBETa U METOBI €€ bubanorexka HOK
A3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmorexka [IOK
75
Jlucnepens caera https://m.edsoo.ru/lel6ccbe
76 HNurtepdepentus ceeta bubnmorexa LHOK

https://m.edsoo.ru/5fc0c638



https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638

KorepenTHbie uCTOUYHUKHU. Y CITOBUS

77 HaOIOZICHUSI MAKCUMYMOB U bubmorexa [IOK
https://m.edsoo.ru/c6416d48
MHUHUMYMOB
Bbu6nuoreka [JOK
78 Pemenne sanas https://m.edsof)l.ru/306lde2b
Bbu6nmuoreka [JOK
& [pmvenerie unTepdepenun https://m.edsof)l.ru/668edbc8
Bbu6nmuoreka [JOK
80 Jlndpaxuns ceera https://m.edsocl)l.ru/ 12ed04b5
81 Hudpakuonnas pemérka. Y ciaoBue bubmmoreka [JOK
HaOJIOJICHUS TJIAaBHBIX MAKCHMYMOB https://m.edsoo.1ru/f998d964
Bbu6nmuoreka [JOK
82 Pemenue sanas https://m.edsof)l.ru/d58c4l la
23 [TonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [IOK
[Tonsipuzanus cBera https://m.edso0.ru/e9890fe9
Bbu6nmuoreka [JOK
84 Pemerue sanas https://m.edsof)l.ru/c5608 158
85 CBeTOBBIC ABJIICHUS B IPUPOJIE bubmorexa LIOK
https://m.eds00.ru/0b36363d
26 O06o01IeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HaHu# 1Mo tTeme "OnTuka" https://m.edsoo.ru/8a14748b
%7 KonTtponbHas pabora o Teme bubnuoreka [IOK
«OnTukay https://m.edsoo.ru/82315dd4
['panunbl TpUMEHUMOCTH
28 KJIACCHYECKOM MEXaHHUKH. 3aKOHBI bubmuorexa [JOK
3IIEKTPOJIMHAMUKH W TTPUHITUIL https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIIBHOCTH
89 [ToctynaTel cnenuaibHON TEOPUHN bubmuorexa [JOK



https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
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OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/c56f05¢cb

[IpocTpaHCcTBEHHO-BPEMEHHOM
unTepBail. [IpeobpazoBanus Jlopenua.
VYcnoBue NIpUYUHHOCTH.

bu6mmoreka [IOK

90
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameJieHne BpPEMEHH U COKpaIlEHUE
JUTAHBI
91 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubanorexka HOK
YaCTUIIBI https://m.edsoo.ru/853a64fc
CB43b MaccChl C SJHEPTUEH 1
92 HAMITYJIbCOM PEISITUBUCTCKOMN YaCTHIIBI bubmorexa LHOK
y p Hpt- https://m.edsoo.ru/b6258ffa
DHeprus MoKost
93 PaBHOBecHOE TEINIOBOE M3ITyUEHHE bubmorexa LOK
yi https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK
94 3 B
AKOH CMETHeHIA BuHa https://m.edsoo.ru/1c5ff752
95 I'mmote3a M. Ilmanka o KBaHTax. bubmuorexa [JOK
doToHEI https://m.edsoo.ru/a5{fa218
Bbu6nmuoreka [JOK
96 9
HEPIH M MMITYTEC (pOTOHa https://m.edsoo.ru/7fb307ec
97 dotorpdext. OnbiTer A. T'. bubmmoreka [JOK
CroneroBa. 3akonbl (hoTodPdexra https://m.edsoo.ru/8c68e5b9
VYpaBHeHnue DiHIITEIHA 17151
98 dororddekra. "Kpacnas rpanumna" bubmorexa [TOK
- P pari https://m.edsoo.ru/01ef4556
doTtoarpdexra
99 Hasnenue ceera. OnbiTh [1. H. bubanorexka [HOK
JleGenena https://m.eds00.ru/64b4f966
100 BomHOBEIE cBOIICTBA YaCTHII bu6mmoreka [IOK
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https://m.edsoo.ru/f59cfcec

101

Bonnsl ne bponns. JlnuHa BOIHBL 1€
Bpoiins u pazmeps! obmactu
JIOKQJIN3alMK JBUKYIICHCS YaCTHULIBI

Bbubnmuoreka [JOK
https://m.edsoo.ru/5df8bafl

102 KopmnyckyisipHO-BOJHOBOM yainu3m bubmorexa [TOK
PHLYCKYIAD Y https://m.edsoo.ru/8ccab62a
103 Judpakuus 37eKTpOHOB Ha bubmmoreka [IOK
KpUCTaJUIaX https://m.edsoo.ru/30dbal8c
Cnenuduka n3aMepeHuil B MUKPOMHUPE.
104 COOI;H:)bH_IeHI/IH HGI())H e enéHH(?CTeITIp bubmorexa HOK
. peA https://m.eds00.ru/65783dec
[eitzenbepra
bu6mmoreka [IOK
105 Pemenne rpaduueciux sanas https://m.edsoo0.ru/e70195bd
N bu6mmoreka [IOK
1 P
06 CHICHHE PACHCTHRIX Sakad https://m.edsoo.ru/ee9b3182
KonTtponsHas pabora no Temam: BuG 110K
nonMMoTeKa
1 " T " HK _
07 OCHOBH\,C 0", "()p MYCKYTVIPHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJlu3M
OMBITHI 110 UCCIICIOBAHUIO CTPOCHUS
108 aroMma. [Imanerapnas Mojens aroma bubmorexa HOK
. P A https://m.edsoo.ru/312b750a
Pezepdopna
bu6mmoreka [IOK
109 IT b
OCTyIaTRL bopa https://m.edsoo.ru/404dfa9a
110 Bunel cniektpoB. CriekTp ypoBHEM bubanorexa HOK
3HEPTUU aTOMa BOJIOPOJA https://m.edsoo.ru/cf74bl1a
11 CnoHTaHHOE U BBIHYKJIEHHOE bubmmoreka [IOK
W3JIyYEHHE CBETA https://m.edsoo.ru/f945d85¢c
112 Jlazep bubmmoreka [IOK
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https://m.edsoo.ru/2288a0c4

113

Hyxnonnas mozens sanpa
['eitzenOepra-iBanenko. 3apsa u
MaccoBoe 4ucio sapa. M3oromnsl.
PagnoakTuBHOCTE

Bbu6nmuoreka [JOK
https://m.edsoo.ru/34ada5de

114

3aKOH palMOaKTUBHOTO pacnaja.
CBolicTBa HOHU3UPYIOLIETO
n3ny4yeHus. Bnusgaue
PaAMOAaKTUBHOCTH HA KUBBIE
opranu3msl. [lozumerpus

Bbu6nmuoreka [JOK
https://m.edsoo.ru/aab98bef

115

DHeprusi CBsSI3U HYKJIOHOB B siZIpe.
SAnepusie cunbl. Jledhekt Macch spa.
S nepublie peakiuu. AnepHbie
peakropsl. [IpoGiems! ynpasisieMoro
TEPMOSICPHOTO CUHTE3A.
DKOJIOTUYECKHUE ACTIEKThI Pa3BUTHS
SIIEPHOM SHEPIEeTUKH

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff1758d0

116

MeToibl perucTpanuu u
WCCJICIOBAHMS DJIEMEHTAPHBIX YaCTHII.
DyHIaMEeHTAIbHBIE B3aUMOJEHCTBUS.
baproHbl, ME30HBI U JICITOHBI.
[IpencraBnenue o CtangapTHOM
MOJICIIN. KBapK-I‘JIIOOHHaH MOJICJIb
aJpOHOB

bu6mmoreka [IOK
https://m.edsoo.ru/1ac08a5b

117

®u3suka 3a npenenamu CTaHaapTHON
Mozaenu. TéMHast maTepus u TEMHas
sHeprus. EnuHcTBO Qusnueckoit
KapTUHBI MUpa

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

118

Oranbl pa3BUTHS ACTPOHOMHUH.

bu6mmoreka [IOK



https://m.edsoo.ru/2288a0c4
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3HaueHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

119

[TprMeHNMOCTb 3aKOHOB (PU3UKH IS
00BSICHEHUS IPUPO/IbI KOCMHUECKUX
00BEKTOB. MeTO/Ibl aCTPOHOMHYECKHIX

bu6mmoreka [IOK
https://m.edso0.ru/39¢44028

HCCIICIOBaHUM
CoBpeMEHHBIE ONITHYECKUE BuG 10K
nOINOTEKA
120 TEJIECKOIbI, PaIuOTEIECKOIIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nHoro Heba. Co3Be3aus, Eub 1OK
- nOJIMoTEKA
121 SpKUe 3BE3/bI, IUNIAHETHI, UX BUIMUMOE
https://m.edsoo.ru/aac588eb
JIIBIKEHHE
Conneunast cucrema. CouHIie. Bu6 110K
nOJIMoTEKA
122 CoJHeyHast akTUBHOCTD. MIcTOUHMK
C .. https://m.edsoo.ru/22748¢b4
sHepruu CoyHIA U 3BE3]
3BE3/bI, X OCHOBHEBIE BuG 10K
nOINOTEKA
123 XapakTepucTuku. /luarpamMmma
" o " https://m.eds00.1u/42169944
CHEKTPAJIbHBIN KJIACC — CBETUMOCTD
. bubnuoreka [IOK
124 3Be3/1bI TJIaBHOM MIOCIEI0BATEILHOCTH &
https://m.edsoo.ru/b3cb766¢
BnytpenHee ctpoeHue 3BE3.
125 CoBpeMeHHbIE NPECTABIECHUS O bubnumoreka [IOK
MPOUCXO0KACHUH U 3BoonnU CoJHIa https://m.edsoo.ru/d09da494
1 3BE3J1. DTanbl )KU3HU 3BE3 ]
Muieunsiii [Iyte — Hama [Manaktuka. BuG 10K
. nOINOTEKA
126 Tunel ranaktuk. YEpHsIe ABIPHI B
https://m.edsoo.ru/7cd10a0a
siIpax rajJjakTUK
127 Bcenennas. Pacuimpenne Beenennoid. bubanorexka [HOK

3akon Xa66ma. Teopus bonbmioro

https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
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https://m.edsoo.ru/d09da494
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B3phbIBa. PenukToBoe H3JTYUCHUC

128

MacmrabHas cTpykrypa Beenennoii.
MeraranakTuka

bu6mmoreka [IOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie mpo6iieMbl aCTPOHOMUH

bu6mmoreka [IOK
https://m.edsoo.ru/d37d9ffe

130

DuU3NYECKU MPAKTUKYM 10 TEME
"NccneqoBanue MarHUTHOTO ITOJIA
IMOCTOSTHHBIX MarHUTOB' MIIH
"UccnemoBaHue CBOMCTB
dbeppomMarueTUKoB" UIu
"UccnenoBaHue aeiicTBUS
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM"

bu6mmoreka [IOK
https://m.edsoo.ru/67361aef

131

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMiiepa" uim
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AMriepa OT cuJiIbl TOKa" WU
"OnpeneneHne MarHUTHOM HHAYKIIUH
Ha OCHOBE M3MEpEHUs CUiibl AMriepa"

Bbubnmuoreka [JOK
https://m.edsoo.ru/fcac91e9

132

Du3nUecKuil IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS
3JIEKTPOMArHUTHON MHIYKIUU'" WIIH
"OnpeneneHue UHIYKIIMA BUXPEBOTO
MarduTHOTO 1OA"

https://m.edsoo.ru/c36658da

133

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS
camouHaykiuu'" wim "COopka Moaenu
3JIEKTPOMArHUTHOTO reHeparopa”

Bbu6nmuoreka [JOK
https://m.edsoo.ru/b8fb6391

134

Du3nUecKuil IPAKTUKYM 110 TEME

Bbu6nmuoreka [JOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
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https://m.edsoo.ru/b8fb6391

"N3mepenue nmeproia CBOOOTHBIX
KoJie0aHUN HUTSIHOTO U MPY>KUHHOTO
MasiTHUKOB"

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

Du3n4eCcKuil IPAKTUKYM I10 TEME

Bbu6nmuoreka [JOK
135 "TIpeoOpa3oBaHue SHEPTUH B
peobp I')' https://m.edsoo.ru/a28026bd
OPYKUHHOM MasiTHUKE
DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes3 M0CIIE0BATEIbHO COEIUHEHHBIE
136 KOHJEHCATOp, KaTylIKy U pe3ucrop"” bubmmorexa HOK
| P, KATYIIY 1 P P https://m.edso0.ru/89dc2d90
win "HccnenoBanue paboTs
HCTOYHUKOB CBETA B LIETIN
MepEMEHHOTO TOKa"
Du3n4eCcKuil IPaKTUKYM 110 TEME
137 "N3y4yeHue napameTpoB 3ByKOBOU bubmmorexa LHOK
. " P P e https://m.edsoo.ru/b100661a
BOJIHBI
DuU3NYECKU MPAKTUKYM 10 TEME
"N3MepeHue nokasaTesis IpeJoMICHUs
138 crexya" wiu "llonyyenue bubmmorexa [OK
v https://m.edsoo.ru/42569eal
U300pa’keHHs B CUCTEME U3 TNIOCKOTO
3epKajia v JIUH3bI"
Du3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
139 (OKYCHOTO pacCTOSHUS OT BEILECTBA bubmmoreka [IOK
(Ha mpuMepe KUIKUX JHH3)" WK https://m.eds0o0.ru/b879fb3f
"N3mepenne pOKyCHOTO pacCTOSHHS
paccenBarOUX JUH3"
140 Du3nUecKuil IPAKTUKYM 110 TEME bubnuoreka [IOK

"Habmonenue nudpakuuu,

https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
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https://m.edsoo.ru/8b7ac737

UHTEpEPEHINH U TOJSIPU3ALIH
ceera"

141

Du3n4eCcKuil IPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbCa U SBHEPTUU
PENATUBUCTCKHUX YaCTHII (TI0
dororpadusM TPEKOB 3apsHIKEHHBIX
YaCTHI[ B MArHUTHOM T10J1€)"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/63756¢47

142

Du3n4eCcKuil IPAKTUKYM I10 TEME
"N3mepenue noctossHHoM [ nanka Ha
OocHOBe uccienoanus Gorodddexra"
uin "UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMO] OT
HanpsHKeHus"

Bbubnmuoreka [JOK
https://m.edsoo.ru/eb916{82

143

Du3n4eCcKuil IPaKTUKYM 110 TEME
"UccnenoBanue cnekrpa
pa3peKEHHOT0 aTOMapHOI'0 BOOpoAa
Y U3MEPEHHE MOCTOSTHHOM Prundepra"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ec651eb8

144

Du3n4eCcKuil IPaKTUKYM 110 TEME
"HccnenoBaHue paaroakTUBHOIO
¢oHa ¢ ucnoap30BaHKEM J103UMeTpa”
win "U3ydenue normiouieHus o6era-
YaCcTHUI AJTIOMUHUEM"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/c3dabebe

145

Du3n4ecKuil IPAKTUKYM 110 TEME
"HaOmroaeuus 3B€31HOr0 HEOa
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BAHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUHN TSl OTIPEACIICHHS
MOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC

Bbu6nmuoreka [JOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
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co3Be3iusi CeBepHOro Mosymapus u
spkue 38€3a61" win "HaOmroaeHus B
teneckon JIyHbl, IIJIaHET, TYMAHHOCTEN
U 3BE3IHBIX CKOIUICHUN"

O06o0011eHNEe U cUCTeMaTU3aIUs
3HaHui. Ponb GU3MKK M aCTPOHOMUM B

. . bubmuorexa [JOK
146 9KOHOMMYECKOM, TEXHOJIOTHIECKOM,
. N https://m.edsoo.ru/ad6ddeed
COITMATbHOM M ATUYECKOH chepax
eITEILHOCTH YeJIoBeKa
O0001IcHNE U CHCTEMATH3aLINS
147 3HaHuil. Ponb u MecTo ¢pu3uku u bubmmoreka [IOK
aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOMU https://m.edsoo.ru/18f19f7¢
KapTUHE MHUpa
O0001IcHNE U CHCTEMATH3aLINS
3Hanuil. Pone ¢pusnveckoil Teopun B
OPMHUPOBAHUH MPEICTABICHUM O
148 ingnqeimﬁ Ka TI:IHG MHpPA, MECTO bubmorexa [TOK
N p pa, https://m.edsoo.ru/e7d400f4
(bU3UYECKON KapTUHBI MUPa B 001IIEM
PAly COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJICTABIICHUN O TIPUPOJIC
149 O06o01IeHre U cucTeMaTH3aIus bubmuorexa [JOK
3HaHui mo teMe "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o01IeHre U cucTeMaTr3aIus bubmuorexa [JOK
3Hanui mo teMme "Kunemaruka' https://m.edsoo.ru/4e31b507
151 O00011eHNEe U CUCTEMATU3ALMS bu6mmoreka [IOK
3HaHu# 1o Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O0001IcHNE U CHCTEMATH3aLIHS
. " Bbu6nmuoreka [JOK
152 3HaHui 1o Teme "CTaTuka TBEpI0ro

Tema"

https://m.edsoo.ru/3ccad82¢



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e

O00011eHHE U CUCTEMATU3 AL

. bubmmorexa LIOK
153 3HaHUU 1O TeMe "3aKOHBI COXPaHECHUS 1
| https://m.edsoo.ru/32a4d1a0
B MEXaHHUKE
O0001IeHNEe U cCHCTEMATH3AIINS Eut6 LOK
. noJIImoTeKa
154 3HaHu# 110 Teme "OCHOBEI httos://m.ed Jedd40ca8
. ps://m.edsoo.ru/e ca
MOJIEKYJISIPHO-KMHETHUECKOH Teopun”
O00011eHNEe U CUCTEMATU3ALMS Eub 1OK
. HOInoTEKA
155 3HaHMUU 110 TeMe "TepMoauHaMuKa.
TenmoBLe MAMHLL" https://m.edsoo.ru/c63f7¢10
O00011eHNEe U CUCTEMATU3ALMS
156 3HaHUU 1O TeMme "ArperaTHble bubanorexka HOK
cocTosgHus BenrecTsa. Pa3oBble https://m.edsoo.ru/1d36b5bl
nepexonl"
O00011eHNEe U CUCTEMATU3ALMS Eub 1OK
5 noJIImoTeKa
157 3HAHUU MO TeMe "DIEKTpUIECcKoe
" https://m.edsoo.ru/3bf0def9
oJe
O0001IeHrEe U cCUCTEMATH3AIINS Eut6 LOK
. . noInoTeKa
158 3HaHuH 110 TeMe "TlocToSHHBIN
. " https://m.edsoo.ru/71453¢ee6
AJIEKTPUICCKUN TOK
O0001IeHNEe U cCHCTEMATH3AIINS Eut6 LOK
. noJIImoTeKa
159 3HaHUM 110 TeMe "TOKHU B pa3IMUHBIX
" https://m.edsoo.ru/3d40077a
cpenax
160 O00011eHNEe U CUCTEMATU3ALMS bu6mmoreka [IOK
3HaHUU 1o TeMe "MaruutHoe moJe" https://m.edsoo.ru/3b4c06ae
PeseprubIil ypok. O6001IeHNE 1
. bubmmoreka [JOK
161 CHUCTEMAaTU3alys 3HAHUH 110 TEME . &
" eKTpOMATHITHAS HHAYKIHA" https://m.edsoo.ru/053¢2248
162 PesepBublit ypok. O6001meHue u bubmmoreka [IOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
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CUCTCMaTHu3al s 3HaHI/II>'I I10 TCMC
"Mexanndeckue Konedanus"

https://m.edsoo.ru/d6310bfd

PesepBHeIil ypok. O600IICHHE 1

163 cUCTEMAaTHU3aIUsI 3HAHUH 10 TEME bubmmnorexa LIOK
https://m.edsoo.ru/5e2bb83d
"DNeKTpOMAarHUTHBIE KOJleOaHus "
PeseprubIit ypok. O6001IeHNE 1
L64 CHCTEeMAaTH3alus 3HaHUH 110 TeMe bubmuorexa [JOK
"MexaHn4yecKue 1 3JIEKTPOMarHUTHHIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PeseprubIil ypok. O6001IeHNE 1
. bubmuorexa [JOK
165 CHUCTEMAaTU3alys 3HAaHUHU 110 TEME httos://mLed 1 159ad1603
ps://m.edsoo.ru/52a
"Ontuka"
PeseprubIil ypok. O6001IeHNE 1
. bubmmoreka [JOK
166 CHUCTEMAaTU3alys 3HAaHUHU 110 TEME httos://m.ed & I5beclc65
ps://m.edsoo.ru/Sbeclc
"OcuHossr CTO"
PesepBHeIil ypok. O600IICHHE 1
. bubmmoreka [JOK
167 CHUCTeMaTH3aIlusl 3HaHUH 110 TeMe ] 1
K . " https://m.edsoo.ru/f7¢59d38
OPITYCKYJISIPHO-BOJTHOBOM JTyaTl3M
PesepBHeIil ypok. O600IICHHE 1
. bubmuorexa [JOK
168 cUCTEMAaTHU3aIisI 3HAHUH 110 TEME httos://med & 1£511654
ps://m.edsoo.ru.
"®dusuka aroma"
PeseprubIil ypok. O6001IeHNE 1
169 CHCTEeMAaTH3alus 3HaHUH 110 TeMe bubmuorexa [JOK
"®u3nKa aTOMHOTO SApa U https://m.eds00.1ru/905¢5¢ce0
3JIEMEHTApHBIX YaCTHIL"
PeseprubIil ypok. O6001IeHNE U
. bubmuorexa [JOK
170 CHUCTEMAaTU3alys 3HAaHUHU 110 TEME 1

"DneMmeHTHl acTpouzuxu"

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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