T'ocynapcTBeHHOe 0101:KeTHOE 001I€00pa30BaTeIbHOE YUpeKIeHUue
cpeaHsisi 00meoopa3oBaTe/ibHAs MKo0Ja Ne 9
r. 0. Yamaesck Camapckoii o01actu

Paccmorpeno Ha 3aceqanun MO IIpoBepeno YT1Bep:kaeHo
PyxoBoautens MO / /| OTBeTCTBEHHBIH 3a y4eOHYIO YacTh J{MpeKTop MIKOJIbI /C. B. TutoBa/
mpotokos Ne 1 or 30.08. 2024r. /E.A.ByTbipuesa / [Tpuka3 Ne78-om ot 30.08.2024

30.08.2024

MNoanucan: TutoBa

CB_

DN: C=RU, O=IBOY
3 I_I COW Ne 9 r.0.

Yanaesck Camapckon

o6n., CN=Tutoea C B _,

E=sv.titova@bk.ru

Hata: 2024-09-02 20:
09:56

PABOYASI TIPOTPAMMA
(ID 4915215)

yueOHOoro npeamera «®uzuka. Yriay0JéHHbI YPOBEHbY»

s ooygaromuxcs 10 — 11 kmaccoB

2024



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 Qu3NKe Ha ypOBHE CpeaHEro oOIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJIOXKEHUU U TpeOOBaHWI K pe3yibTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTellbHOM mporpammsbl, mpexacrasieHHbix B ®I'OC COO, a
Takxke ¢ yuétoM ¢enepanbHOl paboueil mporpamMMbl BocnuTaHus W KoHueniuu
npenojaBanus yueOHoro npeamera «Pu3nka» B 00pa30BaTeNbHbIX OPraHU3alUsIX
Poccuiickoit ~ ®enepanuu,  peaqu3ylOIIUX  OCHOBHBIE  OOpa3oBaTElIbHBIC
MIPOTPaMMBL.

[Iporpamma no ¢usuke onpenenseT o0g13aTeabHOE NPEIMETHOE COJIEpKaHUE,
YCTAHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATENBHOCTh M3YUYEHUSI TEM M Pa3JejioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTUKH Yy4eOHOTO Ipoliecca, BO3PACTHBIX 0COOCHHOCTEN 00yYarOIIMXCS.
[Iporpamma mo ¢usuke Aa€T NpelCcTaBiIeHUE O IENSIX, COACpPNKaHUHU, OOIIeH
CTpaTeruu 0O0Yy4YEeHHUs, BOCIHUTAHUS U PA3BUTHSA OOYYAIOMIMXCSA CPEICTBAMU
yueOHoro npenmMera «DOu3uka» Ha yriay0iaEéHHOM YpPOBHE.

N3yuenue kypca (usuku yriayOJaEHHOTO YpOBHSI TMO3BOJSET pealn30BaTh
3a/layu Mpo(ecCHOHaTbHON OpUEHTAIlMU, HAIMpaBICHO Ha CO3/IaHUE YCJIOBUN IS
NPOSIBJIEHUST CBOMX HMHTEIUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH KaIbIM
oOydJaromumMcsi, KOTOpble HEOOXOAMMBI JUIsl TPOJOJDKEHHS O00pa3oBaHUS B
opraHuzanuax MnpodecCHOHANIBHOrO O00pa30BaHUs 1O Pa3IUYHBIM  (PU3KKO-
TEXHUYECKUM U UHKEHEPHBIM CHEIUATBHOCTSM.

B nmnporpamme mno ¢usuke ONpeNensioTCA IUIAHUPYEMBIE PE3yJIbTaThl
OCBOCHUS Kypca (U3UKH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus: JIMUHOCTHEIE,
METanpeIMeTHbIE, TMpeAMETHbIe (Ha  yrnyOnéHHoM  ypoBHe). HayuHno-
METOJOJIOTHYECKONH OCHOBOM ISl pa3pabOTKHM TpeOOBAaHWM K JUYHOCTHBIM,
METANpeIMETHBIM W TPEAMETHBIM pe3yjbTaTaM OOyYaromInXcs, OCBOUBIINX
nporpaMMmy 10 (u3MKe Ha YpOBHE cpeaHero ooOmero oOpa3oBaHUsS Ha
yri1yOIE€HHOM YPOBHE, SIBIISIETCS] CHCTEMHO-/1€ATEIbHOCTHBINA OXO/.

[Iporpamma no (pu3uKe BKIFOYACT:

IUTAHUPYEMBbI€ PEe3yJbTaThl OCBOCHUS Kypca (U3MKH Ha YriayOnEéHHOM
YPOBHE, B TOM YHCJIE€ PEIMETHBIEC PE3YAbTATHI IO TOJaM O0yUEHHS;

cozepkanue yueOHoro npeamera «Puznka» 1o rogam 00y4eHus.

[Iporpamma mo ¢u3uKe MMEET MPUMEPHBIA XapakTep U MOXKET ObITh
MCITIOJIb30BaHa YUYUTEISIMU (DPU3HUKH JIJISI COCTABJIICHHUS CBOMX Pa00OYHMX IPOTPAMM.

[Iporpamma mo (u3MKe HE CKOBHIBAET TBOPUYECKYIO WHUIIMATUBY YUHTEICH H
MPEAOCTABISIET BO3MOXKHOCTH JJI1  peaju3alMi  Pa3Ju4YHbIX METOJUYECKUX
MOAXOA0B K IMpenojaBaHuio (U3MKU Ha YriayOJE€HHOM YpOBHE NPU YCIOBUU
coxpaHeHHs 00s13aTeNIbHOM YacTu COJIepKaHus Kypca.



®du3rka Kak Hayka O HauOojee OOIIMX 3aKOHAaX MPHUPOJbI, BhICTyHas B
KauecTBe yuyeOHOro mpeamMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHMM 00 okpyxatouieM Mmupe. HIkoapHBIN Kype pu3ukn — cucteMoo0pa3yroumin
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, OCKOJIbKY (PU3MUECKUE 3aKOHBI
JieKaT B OCHOBE TIPOIIECCOB M SBJICHUM, H3y4aeMbIX XUMHUEH, OHUOJIOTHEH,
dbuszuueckoit reorpadueit u actpoHomueil. Hcmonb3oBaHMEe W AKTHMBHOE
NpUMEHEHUE (PU3NYECKUX 3HAHUU OIpENeNuiio XapakTep W OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, TMOJYyYEHHs] HOBBIX MAaTEpHAOB C 3aJaHHbIMU CBOMCTBamu. M3yueHwue
(¢u3MKKM BHOCUT OCHOBHOM BKJaJ B (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa oOyuaromierocsi, B GOpMUpOBaHHE YMEHUI NMPUMEHSTh HAay4YHbIN
METO/]I TO3HAHUS MIPU BHIMOJHEHUN UMHU y4E€OHBIX UCCIIEI0BAHUM.

B ocHOBY Kypca ¢pu3MKu Ha ypOBHE Cpe/lHero o0uiero o0pa3oBaHus MOJIOKEH
P uael, KOTOpble MOYKHO PACCMaTpUBATh KAaK MPUHIUIIBI €70 TOCTPOCHHUS.

Hoea uenocmunocmu. B COOTBETCTBUM C HEM KypC SIBISETCS JIOTUYECKHU
3aBEpIIEHHBIM, OH COIEPKUT MaTepual U3 BCEX pa3leioB (PU3UKU, BKIIOYAET KaK
BOMPOCHI KIIACCHUECKOM, TaK U COBPEMEHHOMN (U3HKH.

Hoena zenepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3MKH
o0ObeMHEH BOKpPYr ¢usnueckux Teopuid. Benmymmm B Kypce sBisieTcs
dbopMupoBaHUE TPENCTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpHH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. E€ peanuzanus npeanoiaracT UCIOJIb30BaHUE
T'YMaHUTapHOTO MOTEHIIMAaNa (PU3NIECKON HAYKH, OCMBICIIEHHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BUTHEM OOIIECTBa, a TaKkKEe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTUYECKUMHU MPOOIEMaAMH.

Hoesa npuknaonoii nanpaenennocmu. Kypc puszuku yriryoiaEHHOTO YPOBHS
PEANOJIaraeT 3HakOMCTBO C IIMUPOKUM KPYTOM TEXHHUUYECKUX M TEXHOJOTMUYECKUX
MPUWIOKEHUM HM3YYECHHBIX TEOpUU M 3aKOHOB. [Ipum »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MpPEACTaBICHUN M COBPEMEHHbIE TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTUH.

Hoea »3konozuzayuu peamu3yercss TMOCPEACTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, TOCBALIEHHBIX SKOJOTMYECKHM Ipo0JeMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHbl C PAa3BUTHEM TEXHMKM M TEXHOJIOTMI, a Takke OOCYKIEHUs
npo6JieM palMoOHaIBLHOTO MPUPOIOTIOIB30BaHUS M HKOJIOTUYECKOM 0€301acHOCTH.

OcBoeHue copep:KaHus MPOrpaMMbl 10 (U3MKE TOJKHO OBITh MOCTPOSHO Ha
NPUHLUIIAX CUCTEMHO-AESATENIbHOCTHOTO nonaxoAa. [ns ¢usuku peanuszanus 3Tux
MPUHLMIIOB 0a3upyeTCsl Ha MCIOIb30BAaHUU CaAMOCTOSITEILHOTO IKCIEPUMEHTa Kak
MOCTOSAHHO JeicTByromero ¢akropa ydeOHoro mnporecca. [ns yrayOnéHHOTO
YPOBHS — 3TO CUCTEMA CaMOCTOSITENIBHOTO YYEHUYECKOIO SKCIIEPUMEHTA,



BKJTIOYAIOMIETO (POHTANBHBIE YUYEHUYECKHE OIBITHI NPH HM3YYEHUH HOBOTO
Marepuala, 1abopatopHbie paboThl U paboThl MpakTUkyma. [Ipu 3TOM BO3MOXKHBI
IBa crnocoba peanu3anuu (QU3NYECKOro NpakTUKymMa. B mepBom ciydae
MpakTUKyM IpoBoauTcs oo B koHue 10 u 11 knaccos, 1ub0 mocie nepBoro u
BTOPOr0 TMOJIYTOJUM B KaXIOM M3 3THX KlaccoB. BTopoil cmocobd — 370
WHTErpaiusi padoT MpakTUKyMa B CHUCTeMY JIaDOpaTOpHBIX paboT, KOTOpHIE
MPOBOJSITCSL B Tpollecce M3ydeHus pasjaena (temsl). [lpu sTom mox paboramu
MPAaKTHKyMa MOHUMAETCs CaMOCTOSITEIbHOE UCCIIeIOBaHUE, KOTOPOE MPOBOUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 00001mEHHOTO BUAa 0€3 MOIaroBoil HHCTPYKIIHH.

B mporpamme mo (¢u3mKe cHcTeMa yYEHHUYECKOTO OSKCIEPUMEHTA,
1ab0paTOpHBIX PabOT M MPAKTHKyMa IMPEACTaBICHA €IWHBIM IMepeuHeM. Brioop
TEMAaTHKH ISl 9TUX BUJOB YYCHHYECKUX MPAKTHYECKUX PadOT OCYIIECTBISETCS
y4acTHHKaMu 00pa30BaTeIbHOTO Mpoliecca UCXO01d U3 0COOEHHOCTEH OYpPOYHOTro
IUIAHUPOBAaHUs W OCHamleHusi kaOuwHeTa Qu3uku. [Ipm sToM obecmeumBaeTcs
OBJIaJIcHNE OOYYAIOIIMMHUCS YMCHHSIMH TIPOBOAUTH TMPSMBIE W KOCBEHHBIC
MU3MEPCHHS, MCCIEAOBaHUS 3aBUCUMOCTEH (PU3MYECKHX BEITUYHMH M TIOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbioe BHUMaHuE yesieTcs PEIICHNI0 PACUETHBIX M KAYeCTBEHHBIX
3anay. [Ipu 3TOM 117151 pacu€THBIX 3a/1a4 TPUOPUTETOM SBIISIFOTCS 33]1a4U C SIBHO
3aJIaHHOM M HESIBHO 3aJJaHHON (PU3NYECKON MOJIEIbIO, TO3BOJISIONINE TPUMEHSThH
U3yYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jena Kypca, Tak u
UHTETPUPYS IPUMEHEHNE 3HAHUI U3 Pa3HbIX pa3zenoB. s KaueCTBEeHHbBIX 3a7a4
PUOPUTETOM SBIISIOTCS 33a/1aHUs Ha 00bsICHEHHE/TIpe/ICKa3aHne MPOTeKaHUs
(U3UYECKUX SBJIICHUH U TIPOIIECCOB B OKPYXKAIOIIEH XKU3HU, TPEOYIOIIHe BEIOOpa
buznuecKkoi MOIENH AJI CUTYaIlMH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBetcTBum ¢ TpeboBanuamu GI'OC COO k maTtepuaibHO-
TEXHUYECKOMY 00ECIIeUeHHI0 yueOHOTO Tpoliecca Kype GU3MKH yriayoaéHHOTo
YPOBHS Ha YPOBHE CpeIHET0 0011ero 00pa3oBaHusl T0JKEH U3y4YaThCsl B YCIOBHSIX
npeaMeTHOro kabunera. B kabunere U3k 10KHO OBITH HEOOXOIUMOE
nabopaTopHOe 000pyAOBaHUE JIJIsl BHITIOJHEHUS YKa3aHHBIX B IIPOTrpaMMe 110
bu3HNKe yUEHUYECKUX OIBITOB, TA0OPATOPHBIX padbOT U PabOT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIMIOHHOE 000PYI0BaHHUE.

JlemoHCTpaImoHHoe o0opynoBanue GopMuUpyeTcs B COOTBETCTBUU C
MPUHITITIOM MUHUMAJIBHON JOCTATOYHOCTH U 00ECIICYMBAET MOCTAHOBKY
MEPEUYNCIICHHBIX B TTpOrpamMMe 1o (PU3UKE KIFOYEBBIX JEMOHCTPAIIAN IS
WCCJICIOBAHUS U3yYaeMbIX SIBICHHUHA U MPOIIECCOB, IMITUPUIECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, X TEXHHYECKUX MPUMEHEHUH.

JlaboparopHoe 000pyI0BaHKE JI1 YYCHUYECKUX MPAKTUYECKUX PadOT
dbopMupyeTcs B BUIE TEMAaTHIECKAX KOMIUIEKTOB 1 00ECTICUMBACTCS B pacuére



OJIHOTO KOMILJIEKTa Ha ABYX oOyyarouuxcs. Temarnueckre KOMIUIEKThI
1a00paTopHOTro 000PYAOBAHUS TOJKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM
MCII0JIb30BaHUU AHAJIOTOBBIX U HU(PPOBBIX TPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BHJI€ LIU(PPOBBIX Ja00OpATOPUI.

OCHOBHBIMM LIETISIMU U3Y4YeHUS (PU3UKHU B 00LIEM 00pa30BaHUU SBISIOTCS

(opMHUpOBaHUE UHTEPECA U CTPEMIICHUS O0YUAIOIIUXCS K HAYYHOMY
U3YYEHUIO IPUPOABI, PA3BUTUE UX MHTEIUIEKTYaJIbHbBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEJCTABICHUI O HAYYHOM METOe MO3HaHUs U (OpMHUPOBAHUE
UCCJIEI0BATEIBCKOIO OTHOUIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK PE3ysbTaTa U3y4YeHHUs: OCHOB
CTpOEHUSI MaTEepPUH U (PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

dbopMUpoBaHUE YMEHUI OOBSICHSTH SIBJICHHS C UCIIONIb30BaHUEM (DU3HUECKUX
3HAHWM U HayYHBIX JI0KAa3aTENIbCTB;

dbopMUpoBaHUE MPECTABICHUN O POJU GU3UKHU AJI PA3BUTUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BHUTHE MPECTaBICHUI O BOBMOXKHBIX cepax Oyayiei
npodeccuoHaIbHOM NesATebHOCTH, CBA3AHHBIX C PU3HUKOMN, TOJITOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBJICHUU.

JlocTrkeHue 3TUX 1ejieil 00ecreynBaeTCcsl pelIeHHeM CIIEeYIOINX 3a/1a4 B
npolecce u3y4eHus Kypca (GU3MKU Ha yPOBHE CPEIHETO 00IIero 00pa3oBaHus:

npUOOpETeHNE CUCTEMBI 3HAaHUN 00 001X (HU3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSX, BKIIOUAs MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI acTpODHU3UKH;

dbopMupoBaHUE YMEHUM TPUMEHSITH TEOPETUUESCKUE 3HAHUS [IJIS1 O0OBSICHEHUS
(du3nUecKuX SBICHUN B IPUPOJIE U IS PUHATHS MPAKTUUECKUX PEIICHU B
IMOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOO0B PEIICHUsI PA3IMYHBIX 3a/1a4 C SIBHO 3aJJaHHOM
duznyeckoi MoJeNbIo, 3a/1a4, OAPAa3yMEBAIOIINX CAMOCTOATEILHOE CO31aHNE
duznyeckoil MoIeNH, aIeKBaTHOM YCIOBUSAM 3a/1ayi, B TOM YUCIIE 3a/1a4
WHKXEHEPHOI'O XapaKTepa;

HOHUMaHUE PU3NYECKUX OCHOB U MPUHIUIIOB IEUCTBUS TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX MTPOLIECCOB, X BIMSIHUS Ha OKPY>KAIOIIYIO CPENY;

OBJIaJICHNE METOJIAMH CaMOCTOATEIBHOTO TUIAHUPOBAHUS U IPOBEACHUS
(¢u3nYecKnX HKCIIEPUMEHTOB, aHAJIN3a U UHTEPIIpeTaluy HHPOpMaIuH,
OIpEJENIEHHS] JOCTOBEPHOCTHU MOJIYYEHHOIO PE3yJIbTATa;

CO3/IaHUE YCJIOBUU ISl pA3BUTUS YMEHUN TPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOM JEATENBHOCTH;



pa3BuTHE UHTEpeca K chepam npodeccuoHaIbHOU NeATeIbHOCTH, CBSI3aHHOM
¢ (GU3HKOM.

B cootBetctBum ¢ TpedoBanusimu @I'OC COO yrayOnéHHbIN ypOBEHb
u3ydeHus yaeOHoro mpeaMera «Pu3nka» Ha YpOBHE CpPeIHEro o0IIero
o0pa3oBaHus BHIOUPAETCS 00YUYAIOIIUMHUCS, INIAHUPYIOIUMHU MPOIOTKEHHE
o0pa3oBaHus M0 CHEHATBHOCTAM (PU3UKO-TEXHUUYECKOTO MTPODUIIS.

Ha uzydenue ¢puzuku (yriayOnéHHbIA YPOBEHb) HA YPOBHE CPEIHETO OOIIETO
obOpazoBanus orBoautTcsa 340 vacos: B 10 knacce — 170 yacoB (5 yacoB B He/IEINIO),
B 11 kmacce — 170 gacos (5 yacoB B HezelO).

[Ipennaraemsrii B mporpaMMe o (pusuke nepeueHp J1ad0paToOpHBIX U
NPaKTUYECKUX PaboT SIBIAETCS PEKOMEHIOBAHHBIM, YIUTENh JIeJaeT BEIOOD
NpOBEACHUS Ta0OPATOPHBIX PAOOT U OMBITOB C YUETOM MHIUBUAYATHHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KJIACC

Pa3nen 1. Hayunblii MeTO1 MO3HAHMS NPUPOABI.

®duszrka — pyHIaMeHTadbHas HayKa o npupoje. HayuHslit MeToa mo3HaHus u
METO/IbI UCCIIe0OBaHUS (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT U TeOpHs B IIpoliecce Mo3HaHus mpupoasl. HaGmonenue u
HKCIIEPUMEHT B (hU3HKE.

Cnoco06s1 n3Mepenust GU3NIECKUX BETUYUH (aHAJIOTOBBIE U IU(PPOBBIC
U3MEPUTENILHBIC MPUOOPHI, KOMITBLIOTEPHBIC TATYUKOBBIE CUCTEMBI).

[TorpemHoctu u3mMepeHuit GU3NUECKUX BEJIMUYUH (a0COTIOTHAS U
OTHOCHUTEIIbHASA ).

MopenupoBanue GU3NIECKUX IBICHUHN U MPOIECCOB (MaTepuaabHas TOUKa,
a0COJIFOTHO TBEPIOE TEJO, UACANTbHAS KUIKOCTb, UJICAJIbHBIN Ia3, TOUYCYHBIH
3apsin). ['unoresa. @u3nveckuii 3aK0H, TPAHUIIBI €0 MPUMEHUMOCTH. Du3znueckas
TEOpHs.

Ponb u mecTo pusnku B GopMUPOBAHUH COBPEMEHHON HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKOHN AEATEIbHOCTH JIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomael, npaKmuKym.

N3mepenue cuibl TOKa U HANPSHKEHUS B LETH MOCTOSSHHOTO TOKa MPH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HaKOMCTBO ¢ 1U(ppoBoit TabopaTopueli o ¢usuke. [I[pumepsl n3mMmepeHus
(bu3MUecKrX BETUYUH MPU TOMOIIHA KOMITBIOTEPHBIX TaTYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuxka.

Mexannueckoe JBrkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO IBUKEHUSI.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a7ja4l MEXaHUKH.

Pannyc-BekTop MaTepruaibHOM TOUKH, €70 IPOECKIIMU HA OCU CUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienue, CKOpOCTh (CpeAHSSI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MaTEPUAIIBHON TOUKHU, UX MPOCKIUHA HA OCU CUCTEMBI KOOPIUHAT.
CnoxeHue nepeMeieHnii u CJI0KeHHEe CKOPOCTE.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSMOJIUHEWHOE JBUKEHHE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U UX
rpaduxu.

CBobOoaHOE majeHne. Y CKOpeHre CBOOOHOTO MmaAcHus. J[BruKeHne Tena,
OpOLIEHHOTO MO/ YTJI0OM K TOPU30HTY. 3aBUCUMOCTb KOOPJMHAT, CKOPOCTH U
YCKOpPEHHUS MaTEepUaIbHON TOUKU OT BPEMEHHU U UX TPaPUKH.



Kpusonnneitnoe nBuxenue. [[BHkeHre MaTepruaaIbHON TOUKH 110
OKPY>KHOCTH. YTJIOBasl U JIMHEWHAst CKOpocTh. [lepuoa u yactora obpaiieHus.
LenTpocTpeMuTenbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAaHT€HIIMAIBHOE) U TTOJIHOE
YCKOPEHHUE MAaTEPUAIIbHOU TOUYKH.

TexHuYecKue yCTporuCTBa U TEXHOJIOTHYECKUE IIPOLIECCHI: CIIUIOMETD,
JIBUKEHHUE CHAPSAO0B, LIEMHBIE, IIECTEPEHYATHIE U PEMEHHBIE IIEPENAYH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mogenb cucTeMBbI OTCYETA, UILTFOCTPALUS KUHEMAaTUYECKUX XapaKTEPUCTUK
JBUYKEHUS.

CrniocoObl uccleIoBaHus JBUKEHUH.

Nnnroctpanus npeiebHOro Nepexoia U U3MEpEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN ¢ UCTIOJIb30BAHUEM MEXaHU3MOB.

[TageHnue Ten B BO3AyXE U B Pa3pe’KEHHOM NMPOCTPAHCTBE.

HaGmonenue nBukeHus tesa, OpOIIeHHOTO MO/ YTIOM K TOPU30HTY U
TOPU30HTAJIBHO.

Hamnpagiienre ckopocTH npu JBUKEHHUH 110 OKPYKHOCTH.

[IpeoGpazoBaHue yrioBoil CKOPOCTH B PETYKTOPE.

CpaBHeHuE NyTeH, TPAEKTOPUI, CKOPOCTEN JBUKEHHS OJTHOTO U TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopusie padomael, npaKmukKym.

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LIEIIbIO ONPEIEIEHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus pu NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenue yckopeHust CBOOOTHOTO MajeHus (PEKOMEHI0BaHO
UCITOJIb30BaHUE ITUGPOBOIA TaOOpaTOPUN).

N3yuenue aBmkeHus Tena, OpOIeHHOro TOpu30HTaIbHO. [IpoBepka
THUIIOTE3BI O MPSMOU IPONIOPLUHUOHAIBHON 3aBUCUMOCTH MEXAY AAIBHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTBIO TENA.

N3ydeHne nBUKEHUA Tea IO OKPYKHOCTHU € TOCTOSTHHOM 10 MOZYJIIO
CKOPOCTBIO.

HccnenoBanne 3aBUCMMOCTH ITEPUO/IA 0OpalIEHUSI KOHUYECKOTO MasiTHUKA
OT €r0 IIapaMeTpoB.

Tema 2. /lunamuxa.



ITepseiit 3akoH HeroTona. MHeprmanbHbie cucTeMsl oTcuéra. IIpuHnmn
oTHOocuTenbHOCTU ["anunes. HennepuuanbHble cucTeMbl OTCUETa (ONpEAeIICHHE,
MIPUMEDBI).

Macca rena. Cuna. [IpuHumn cynepno3uunu CHil.

Bropoii 3akoH HproTOHA 11711 MaTepUaIbHOU TOYKH.

Tperuii 3akoH HproTOHA 1711 MaTepuaibHbIX TOYEK.

3aKOH BCEMHUPHOTI'O TATOTEHUS. DKBUBAJIEHTHOCTh IPaBUTALIMOHHON U
VHEPTHOMN MAaCCHI.

Cuna TsKecTH. 3aBUCUMOCTb YCKOPEHHsI CBOOOAHOTO Ma/I€HUS OT BBICOTHI
HaJl MOBEPXHOCTHIO TUIAHETHI U OT reorpaduueckoi mupoThl. JIBrUKeHe
HeOEeCHBIX Tel U UX cyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, aBuxyierocs ¢
YCKOPEHUEM.

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUS! CKOIBXEHUS U CUJIa TPEHUS
nokost. Koagdunuent tpenns. Cuna conpoTUBICHUS MPU JBUKEHUU TEJa B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTU OTHOCUTEIBHOTO ABUKEHUS.

Hasnenue. I'mapocratnueckoe aapieHue. Cuna Apxumena.

TexHu4eckne ycTpocTBa U TEXHOJIOTMUECKUE MPOLECCHI: MOUINITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HaGmronenre nBu>KeHUs TE B MHEPIIUATBHBIX U HEUHEPIIUAIbHBIX CHCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenune nByx HMIIMHAPOB MM IIAPOB PA3HOM MAaCChl C OJAMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUAIIBHON CUCTEMBI OTCYETA.

CpaBHeHHME paBHOACHCTBYIOLIECH MPUIIOKEHHBIX K TEIY CHUJI C
IIPOU3BEACHUEM MACCHI TE€Ja HA €ro YCKOPEHUE B HUHEPLUUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJ1, BO3HUKAIOWIMX B PE3YJIbTAaTEe B3AUMOJICUCTBUS TEI.

N3mepenne Macc mo B3aUMOJECHUCTBHIO.

HesecomocTs.

Bec tena mpu yCKOpEHHOM NOABEME U MTAICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS NTOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul, RPAKMUKYM.

N3mepenue paBHOAEHCTBYIONIEH CUJI IPU JBUKEHUU OpyCKa MO HAKIIOHHOU
IIJIOCKOCTH.

IIpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBUKEHUS OpycKa 1o
HAKJIOHHOH IIJIOCKOCTH HA 33JJaHHOE PACCTOSTHHUE OT €r0 MAcCCHI.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
pe3uHOBOM 00pas3Ile, OT ux AedopMaluu.

N3ydenne nBUKEHUSI CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepes
NErkuii OJIOK.

N3mepenue kordduiinenTa TpeHus Mo BEJIMYKUHE YTIIIOBOT0 KO3 duiimeHTa
3aBUCUMOCTH Frp(N).

UccnenoBanue nBuxeHus: Opycka o HaKJIOHHOM IMIIOCKOCTH € IEPEMEHHBIM
K03 PUIIMEHTOM TPEHUSI.

N3ydenune nBUXkEHUS Tpy3a HA Baly C TPCHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomtoTHO TBEpAOE Teo. [locTynarenbHoe U BpalaTeabHOE BUKCHHE
TBEPIOTO Teaa. MOMEHT CHJIbI OTHOCUTENIBHO OCH BpauieHus. [1neuo cumebl.
CiioxkeHue cuil, IpUI0KEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcioBust paBHOBECHUS TBEPJIOTO TENA.

YcroitunBoe, HEYCTOWUNBOE, O€3pa3IMYHOE PAaBHOBECHE.

TexHuueckue yCTporucTBa U TEXHOJIOTMUECKHUE MTPOLIECCHI: KPOHILITEHH,
CTPOUTEINIbHBINA KpaH, penéryaTbie KOHCTPYKIIUU.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopusie padomael, npaKmukKym.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TENA, UMEIOIIETO OCh
BpalICHUSI.

KoHcTpyrpoBanue KpOHIITEHHOB U PACUET CHJT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPJIOTO TEJA, UMEIOIIETO IJI0IIA/b OMOPBHI.

Tema 4. 3akonwvl coxpanenus 6 MexaHuke.

Nmnynibc maTepuanbHOM TOYKH, CHCTEMBI MaTepHUaIbHBIX TOUEK. LleHTp Macc
CUCTEMBI MaTepUaJIbHbIX TOUEK. TeopeMa 0 JBUKEHHUH IIEHTPa Macc.

NMinynbe cuiibl 1 U3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXEHUE.

MomeHT uMmnysibca MaTepuaibHOM TOUKH. [IpencraBienue o coxpaneHun
MOMEHTA UMITYJIbCa B EHTPAIbHBIX MOJISX.

Pabota cuiabsl Ha MaJloM 1 HAa KOHEYHOM Tiepemeniennu. [ paduyaeckoe
MpeACTaBICHUE PAOOTHI CHUIIBI.

MOIIHOCTH CUIIBL.

Kunernueckas sHeprust MaTepuanbHoil Touku. Teopema 00 U3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MATEPUATBHON TOUYKHU.



[ToreHmanbHble U HENOTEHIHUAIBHBIE CUIBL. [loTeHIIMabHAS SHEPTHSL.
[ToTenuuanbHas 3HEprust ynpyro aeopMupoBaHHOMN npyxuHbl. [loTeHnnanpHas
SHEprud Tejna B OJHOPOJHOM I'PaBUTAIMOHHOM Toiie. [loTeHunanbHas YHeprus
Teja B TPaBUTAIMOHHOM I10JI€ OJTHOPOIHOIO Ilapa (BHYTPHU U BHE Iapa). Bropas
KOCMHUYECKasd CKOPOCTh. TpeThs KOCMHUUECKAsT CKOPOCTb.

CBs13b paOOThI HEMOTECHITUATBHBIX CUJI C UBMEHEHUEM MEXaHUUYECKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOU SHEPTUMU.

Ypyrue u Heynpyrue CTOIKHOBEHHUS.

YpaBuenue bepHyium 115 “ieanbHON )KUAKOCTH KaK CIEICTBUAE 3aKOHA
COXpPAHEHHUSI MEXaHUYECKON IHEPTHUU.

TexHuueckue yCTporucTBa U TEXHOJOTUYECKUE MTPOLECCHI: IBUKEHHUE PAKET,
BOJOMET, KONIEP, MPYKUHHBINA MUCTOJET, TUPOCKOM, PUTYPHOE KaTaHUE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeakTtrBHOE BUKEHHE.

N3MepeHne MOUTHOCTH CHUIIBI.

N3meneHne sHepruu Tena npu COBEPIICHUHN pabOThI.

B3aumHble TpeBpallieHus KHHETUYECKON M TOTEHIUAIIbBHOM DHEPIUi IpU
JNEUCTBUU HA TEJIO CUJIBI TSKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHEPTryur Ipu CBOOOHOM MaJICHUH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomael, npaKmukKym.

N3mepenune ummyiibca Tesaa 1o TOpMO3HOMY Iy TH.

N3mepenue cuibl TITH, CKOPOCTH MOJIENH JIEKTPOMOOMIIS U MOIITHOCTH
CHUJIBI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne cOXpaHeHUsI UMIYJIbCA IIPUA YIPYTOM B3aUMOJICVCTBUM.

N3mepeHre KHHETUYECKOW YHEPTUH TEJa M0 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHUSI NOTEHIIMATBHON YHEPTUU NPYKUHBI C pA0OTON CUJIBI
TPEHUSL.

Omnpenenenne pabOThI CUIIBI TPEHHUSI PU ABUKEHUH TeJa TI0 HAKIIOHHOM
IJTIOCKOCTH.

Pa3nen 3. MoJjiekyasipaasi pu3uka u TepMOIMHAMHUKA.

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUUECKOIU MeoPUU.

OcHOBHBbIE TIOJIOKEHUSI MOJIEKYIApHO-KHUHeTH4Yeckoi Teopuu (MKT), ux
onbITHOE 0O0ocHOBaHUe. [luddy3us. bpoyHoBckoe nBmxkeHNe. XapakTep
JBH>KEHUS M B3aMMOJICMCTBUS YaCTHI] BEIIECTBA. MOIeN CTPOEHUS ra3o0B,
KUJKOCTEU U TBEPJBIX TeJl U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX



Mojenei. Macca u pazMmepbl MoJiekyl (aTomoB). KonrdecTBo BemecTna.
[ToctostnHas ABorajpo.

TennoBoe paBHOBecue. Temmepatypa u ciocoOsl €€ usmepenus. [llkana
temneparyp Llenbcus.

Mopenb uieaibHOrO ra3a B MOJICKYJIIPHO-KUHETUYECKOU TEOPUU: YACTHUIIBI
rasa JIBIDKYTCSI XaOTUUYECKH U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

["a3oBbie 3ak0oHBI. YpaBHeHne MenaeneeBa—Knaneiipona. AGcooTHAS
TeMrieparypa (mkana temmnepatyp KensBuna). 3akon Jlanprona. M3omnpornieccs B
U7IeaTbHOM Ta3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe
npeJ/ICTaBlIeHUE U30IMPOLIECCOB: U30TEpMa, U30X0pa, n300apa.

CBs13b M@Ky JIaBIICHUEM U CpeJIHEN KUHETUYECKON dHEepruei
MOCTYTMATENHHOTO TEMJIOBOTO ABUKEHUS MOJIEKYJT UCaIbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH HICaTHHOTO Ta3a).

CBs13b aOCOJIIOTHOM TEMITEPaTyPhbl TEPMOJIUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKON dHEPTHUEH MOCTYMATeIbHOTO TEIJIOBOTO ABMKEHHUS €€ YaCTHII.

TexHu4eckne yCTporcTBa U TEXHOJOTUYECKUE MTPOIIECChI: TEPMOMETD,
O6apomeTp, Moxy4yeHue HaHOMAaTEepUaIOB.

Jemoncmpayuu.

Mogenu 1BH>KEHUS YaCTHUL BELIECTBA.

Mopenb 6pOyHOBCKOTO ABUKECHHUS.

Buneoponnk ¢ 3anucbio peaabHOro OpOyHOBCKOTO JIBUKEHUS.

JNuddy3us KuaKocTe.

Mopaens onbita lTepHa.

[IpuTskeHre MoneKyl.

Mopenu KpucTajuiM4ecKuX PemeToK.

HaGnronenne u ucciae0BaHue U30IMPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopusie padomeol, npaKkmukKym.

HccnenoBanue npouecca yCTaHOBJIEHUS TEILIOBOIO PAaBHOBECHS IIPU
TEIUIO0OMEHE MEXKTY TOPSIYei U XOJIOHON BOJOM.

N3ydeHne n30TepMHUECKOro mpoiecca (peKOMEHJ0BAHO UCII0JIb30BaHHE
1 dpoBoit TabopaTopun).

N3yuenune n30X0pHOro npoiecca.

Nzydenue nzobapHOro mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunel.

Tepmonunamuyeckas (T/l) cucrema. 3aganne BHEIIHUX YCIOBUHM IS
TEPMOJIUHAMUAYECKON CUCTEMBI. BHEIIHNE 1 BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOAUHAMUYECKON CUCTEMBI KaK CPEHUE 3HAUCHUS BEJIMYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe nauano repmoannamuku. CaMONpOU3BOIbHAS pelaKkcanus
TEPMOJIMHAMHYECKOW CUCTEMBI K TEIJIIOBOMY PABHOBECHIO.

Mojenb uaeanbHOro ra3a B TEPMOJMHAMUKE — CUCTEMA YPABHEHUI
ypaBHeHHe MenaeneeBa—KianeiipoHna u BeIpakeHHeE U1 BHyTPEHHEN SHEPTUH.
VY cioBus IPUMEHUMOCTH ATOM MOJIENIN: HU3KAsl KOHLIEHTPALIMs YaCTHUIl, BEICOKUE
TeMmnepaTypbl. BeipaxkeHue 11t BHyTpEHHEH Y3HEPTUU OJJTHOATOMHOI'O UI€aIbHOTO
rasa.

KBazucraruueckue u HeCTaTUYECKUE MPOLIECCHI.

DOnemeHTapHasi paboTa B TepMoAHaMUKe. Boraucienue paboTel o rpaguky
npoiiecca Ha PV-auarpamme.

Temnonepenayua kak crnocod M3MEHEHUs BHYTPEHHEH SHEpruu
TEPMOJAMHAMUYECKOM cUCTEMBI O6€3 coBepIeHus: padboTbl. KonBekius,
TEIUIONPOBOIHOCTh, U3JIyUEHHE.

KonnuecTBo Temnorsl. TemnoéMKOCTh Tena. Y iejdbHasi U MOJIsIpHas
TEIJIOEMKOCTH BEIECTBA. Y paBHEHHE Maiiepa. Y ienbHasi TEII0Ta CropaHus
TorunBa. Pacuér komnuecTBa TETUIOTHI IIpH Terionepenaye. [lonstue 06
aanabaTHOM Ipolecce.

[TepBblii 3aK0H TepMOAMHAMUKN. BHYTpeHHss 3Heprus. KoimnuecTBo
TEIUIOTHI ¥ paboTa KaKk Mephbl U3MEHEHUSI BHYTPEHHEH SHEPTUU
TEPMOJANHAMUYECKON CUCTEMBI.

BTtopoii 3aK0H TEpMOIMHAMUKH 1JIs1 pPABHOBECHBIX MPOLIECCOB: YEPE3
3a/IaHHOE PABHOBECHOE COCTOSIHHE TEPMOJNHAMUYECKON CUCTEMBI IPOXOAUT
eAMHCTBeHHAas aguadbaTa. AOCONIOTHAS TEMIIEpaTypa.

Bropoii 3ak0H TepMOAMHAMUKH JJ1s1 HEPABHOBECHBIX MPOLIECCOB:
HEBO3MOJKHO Tepe/IaTh TEIUIOTY OT 00JIee XOJIO0IHOTO TeJla K Oojiee HarpeTomy 6e3
koMmrieHcaruu (Kiaysuyc). HeoGpaTuMocTh MpUpOTHBIX ITPOIIECCOB.

[TpuHuMner gectBus TeroBbix MamuH. KIT/I.

MaxkcumansHoe 3nauenne KII/I. [ukin Kapno.

DKOJIOTMYECKHE aCTIEKThI HCII0JIb30BAaHUSI TEIIOBBIX JIBUraTeneil. TemmoBoe
3arpsI3HEHUE OKPYIKAIOLIEN Cpebl.

TexHrnueckne yCTpOUCTBA U TEXHOJIOTHYECKHUE ITPOLIECCHI: XOIOAWIBHUK,
KOHJUITMOHED, AU3EIbHBIN U KapOIOPaTOPHBIN JBUTATEINN, TapoBasi TypOUHa,
MOJIy4YEHUE CBEPXHU3KHUX TEMIIEPATYP, YTUIN3ALHUS «TEMIOBBIX» OTXOJ0B C
MCIIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTUIN3ALUsI OMOOPTaHUYECKOTO TOILTUBA JIJIs
BBIPAOOTKH «TETUIOBOW» M DJIEKTPOIHEPTHH.

Jemoncmpauuu.

N3menenne temmnepatypsl Ipu aanabaTuyeckoM pacIiIupeHuH.

Bo3nymiHnoe orauso.

CpaBHEHME yIEIBbHBIX TEIUIOEMKOCTEN BEIIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHW YHEPTHUU.

HccnenoBanue aqnabaTHOro mpouecca.

KomrnbrorepHble MOJIENH TEIIOBBIX IBUTATEIICH.

Yuenuueckuii sxcnepumenm, nadopamopusie padomaol, npaKmuKym.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanue nponecca OCThIBaHUS BEILIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydenne B3aMMOCBSI3U SHEPTUUA MEKMOJIEKYJISIPHOTO B3aUMOAEHCTBUS U
TEMIEPaTypbl KUTIEHUS )XKUIKOCTEH.

Tema 3. Acpezammuvie cocmoanusa eeujecmea. Pazosvie nepexoowl.

[TapooOpasoBanue u koHaeHcanus. Mcnapenue u kunenue. Y neabHas
TEIUIOTa NapooOpa3oBaHUs.

Haceimiennbie 1 HeHachIEHHbIE Napbl. KauecTBeHHAsi 3aBUCUMOCTh
MJIOTHOCTH U JIaBJICHUSI HACHIIIEHHOTO Mapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTD
0T 00BbEMa HACHIIICHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHHS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxHocth Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BJIAYKHOCTb.

Tsépnoe teno. Kpucraminueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB
KpuctamioB. [naBinenue u kpuctamnuzamnus. Y IeJbHas TEIIOTA MJIaBICHUS.
CyO6nmumarnus.

Hedbopmanuu TBEpAOTO Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmariui.

TemoBoe pacuMpenue >KUIKocTed U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE
pacirpenre. AHTApMOHU3M TEIUIOBBIX KOJIEOAHU YaCTHII BEIIECTBA KaK MPUYMHA
TEIUIOBOTO PACIIUPEHUS TeJl (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEepruy B Pa3oBBIX MEPEXOIax.

VYpaBHeHuUE TErI0OBOro OanaHca.

[ToBepxHocTHOe HaTshKeHUEe. KoadhUlMeHT moBepXHOCTHOT'O HATSXKEHUS.
Kanunnsipusle sBnenus. J[aBiaeHne noa HCKpUBIEHHON TOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHnueckne yCTpOrUCTBA U TEXHOJIOTHYECKUE ITPOLECCHL: KUJIKUE
KPHCTAJUIbl, COBPEMEHHBIE MAaTEPUAJIBI.

Jemoncmpauuu.

TernnoBoe pacmmpeHue.

CBoiicTBa HaCHIIEHHBIX MTAPOB.

Kunenne. Kunenue npy noHM>XK€HHOM J1aBJICHHM.

N3Mmepenue cuibl TOBEPXHOCTHOTO HATSKEHUS.

OMNBbITHL C MBUTBHBIMH TUIEHKAMH.

CwmauuBanue.



Kanunnspusle aBiaeHus.

Mojienn HEeHBFOTOHOBCKOM KUIAKOCTH.

Cnoco0bl U3MEpPEeHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MUIABICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner nedopmaniuii.

HaGmonenue manbix nedopmaiui.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomaol, npaKkmuKym.

N3ydyeHne 3akOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3Mmepenune yaenbHON TETUIOTHI IJIABJIEHUS JIbJA.

N3ydeHne cBOMCTB HACHIIIEHHBIX MTAPOB.

N3mepenue abcoOTHOM BIaXXHOCTH BO3/lyXa M OIIEHKA MacChl TTapoB B
MIOMEIIICHUHU.

N3mepenue korduiinenTa moBepXHOCTHOTO HATSXKCHHUS.

N3mepenne moayns FOura.

Uccnenoranue 3aBUCUMOCTH JieopMaIiui Pe3UHOBOTO 00pasiia oT
MPUI0KEHHOW K HEMY CHUJIBI.

Pasnen 4. DiiekTpoauHAMHMKA.

Tema 1. Dnekmpuueckoe noe.

DnekTpu3anus Tell U €€ NposIBIEHUs. DIIEKTpUUeCcKuil 3aps. JBa Buaa
ANEKTPUUYECKUX 3apsaoB. [[pOBOHUKY, AUANEKTPUKH U ITOTYIPOBOIHUKH.
DneMEeHTapHBIN ANEKTPUUYECKUI 3apsaa. 3aKOH COXPAHEHUS AIEKTPUUECKOTO
3apsaa.

B3aumopetictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onektpuueckoe nojie. Ero neiicTeue Ha 3JIE€KTPUUYECKUE 3apsibl.

Hanpspx€aHocTh a5ekTpudeckoro mojis. [IpoOnsiit 3apsia. Jluauu
HAMPSKEHHOCTHU AJIEKTPUYECKOT0o mojsi. OQHOPOIHOE 3IIEKTPUUECKOE TOJIE.

[ToTeHUMaNbHOCTH AAEKTPOCTATUUECKOT O TToJIsl. Pa3HOCTh MOTEHIIMATIOB U
HanpsbkeHue. [loTeHnnanbHas SHEPTHs 3apsia B 3JEKTPOCTATUYECKOM II0JIE.
[ToTeHuunan 35eKkTpocTaTHYecKOro nojs. Csi3b HANPSKEHHOCTH MOJISI U Pa3HOCTH
MOTEHIUAJIOB ISl AJIEKTPOCTATUYECKOI0 MOJis (KaK OAHOPOAHOTO, TaK U
HEOJIHOPOHOTO).

[TpuHIMIT CyIIEPIIO3ULIMU JIEKTPUUECKUX MTOJIEH.

[Tone Toueunoro 3apsiga. [lone pasHOMepHO 3apsikeHHOM cdepnl. [Tome
PAaBHOMEPHO 3apsyKEHHOT0 Mo 00bEMY miapa. [lone paBHOMEPHO 3apsiKEHHOM
OEeCKOHEYHOH TUIOCKOCTU. KapTHHBI TUHUN HANIPSHKEHHOCTH ATUX TOJICH U
SKBUIIOTECHIHAIBHBIX TOBEPXHOCTEM.

[IpoBOIHMKH B 3JIEKTPOCTATHYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3aPsI10B.

JIM3IEKTPUKH B AJIEKTPOCTATUYECKOM MoJIe. J(uaniexkrpuyueckas
MPOHUILIAEMOCTH BEUIECTBA.



Konnencartop. D5eKTpOEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD IIIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coenuHeHne KOHAEHCATOPOB. [locienoBaTenbHOE COeTMHEHNE
KOHJICHCATOPOB.

DHEPrus 3apsHKEHHOT0 KOHJIEHCaTopa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHu4YecKue yCTporucTBa U TEXHOJIOTUYECKHUE IIPOLIECCHI: AIEKTPOCKOII,
AIEKTPOMETP, DJIEKTPOCTATHUECKAs 3aIUTa, 3a3€MJICHHUE YJIEKTPOIPUOOPOB,
KOHJIeHCaTOphI, reneparop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX IIAPUKOB.

DIIEKTPUUECKOE TI0JI€ ABYX 3aPSIKCHHBIX MIACTHH.

Mogens a5ekTpoctatTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOHUKH B JEKTPUUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U AECUCTBUE KOHAECHCATOPA MOCTOSHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTD JIEKTPOEMKOCTH TIJIOCKOTO KOHAEHCATOpa OT IUIOMIaan
IUIACTUH, PACCTOSIHUS MEKY HUMU U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus IeKTPUUYECKOT0 MO 3apKEHHOT0 KOHAEHCATOPA.

3apsiika U paspszika KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopusie padomael, npaKmukKym.

OneHka cui B3aMMOICCTBUS 3apsIAKEHHBIX TEJL.

HaGmronenue npeBpaiieHus JHepruu 3apsHKEHHOT0 KOHIEHCATOPa B DHEPTHUIO
U3JIyYEHUS] CBETOINOAA.

N3yudeHne npoTekaHusi TOKa B LIETIH, COAEPKAIIEH KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMATIOB (HAMPSKEHUS ) IPU
MOCJIEIOBATEIBHOM COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsaga KOHACHCATOPA YEPE3 PESUCTOP.

Tema 2. I[locmosanHblil I1eKmMpuuecKuil mox.

Cuina toka. [TocTosIHHBIN TOK.

VY ci1oBHS CyIIECTBOBAHUS IOCTOSTHHOTO 3JIEKTPUYECKOr0 TOKa. lcTouHNKH
toka. Hanpsixkenune U u D1C é.

3akon Oma Jj1s1 y4acTKa IeTH.

DNEKTPUUECKOE COMPOTUBIICHUE. 3aBUCUMOCTh COITPOTUBRIICHUS
OJHOPOJIHOT'O IPOBOJHHUKA OT €T0 JJIMHBI U TUIOLIAAN ONEPEYHOTIO CEUEHUS.
Y nenbHO€ COMPOTUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MAPAILIETBHOE, CMENIAHHOE COCIMHEHNE MPOBOIHUKOB.
Pacuér pa3zBeTBnEHHBIX 3nekTpuueckux nenei. [Ipasuna Kupxroda.



Pabota snexrpuueckoro Toka. 3akoH J[xxoyns—Jlenuna.

MOoONTHOCTB JIEKTPUUECKOro ToKa. TernoBasi MOITHOCTh, BbIJEIsieMas Ha
pe3ucTope.

OJIC v BHyTpEeHHEE CONMPOTUBIIEHUE UCTOYHUKA TOKA. 3aKOH OMa /11
MOJTHOM (3aMKHYTOM ) DJIEKTPUYECKOM 11ei. MOIIHOCTh HCTOYHHKA TOKA.
KopoTtkoe 3ambikaHue.

KonnencaTop B 1ienu mocTOSHHOTO TOKA.

TexHuyecKue yCTporucTBa U TEXHOJIOTUYECKHUE IIPOLIECCHI: aMIIEPMETP,
BOJIbTMETP, PEOCTAT, CUETYUK DIICKTPUUECKON SHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKEHUSL.

UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSIKEHUS JIJIsL PE3UCTOPAa,
JIaMITbl HAKaJIMBAHUS U CBETOIHO/IA.

3aBUCUMOCTH COMTPOTUBIICHUS IUINHIPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
TUIOIIA TN TTOTIEPEYHOTO CEUEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUSI MPU MTOCTOSTHHOM
HaIPSKEHUU.

[Tpsimoe nzmepenue 3/]C. KopoTkoe 3aMbIkaHHE TaIbBAHUYECKOTO dJIEMEHTA
U OLIEHKAa BHYTPEHHETO COMPOTUBJIEHUS.

Crnioco0OsI coemMHEeHUsT UCTOYHUKOB Toka, DJIC GaTtapei.

HccnenoBanne pa3HOCTH NOTEHIIMAIOB MEXAY MOJIKOCAMHA HCTOYHHKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomael, npaKmuKym.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yieabHOro COnpoTUBIEHUS TPOBOAHUKOB.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT HAIPSYKEHUS JJ1s1 JJAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MepeHns amnepmMeTrpa (BoJIbTMETPA).

N3mepenune DJIC 1 BHyTpEeHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

UccnenoBanune 3aBrcumoctd J/]C raabBaHUYECKOTr0 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

NccnenoBanre pa3HOCTH NOTEHIIMAIOB MEXAY MOJIIOCAMH UCTOYHUKA TOKA
OT CHJIBI TOKA B LIETIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku 6 pa3iuunwlx cpeoax.

DneKTpuyecKas MPOBOAUMOCTb Pa3IMYHBIX BEUIECTB. DJIEKTPOHHAS
MIPOBOJIMMOCTH TBEPABIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUSI METAJIIOB OT
temneparypsl. CBEpXIPOBOAUMOCTb.



DNEeKTpUYECKU TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoguuku. CoOCTBEHHAsI U MPUMECHAs MPOBOIUMOCTD
oJIynpoBOJHUKOB. CBolicTBa p—N-niepexoza. [lomynpoBogHUKOBBIE TPUOOPHI.

DIEKTPUYECKUN TOK B AJIEKTPOIUTAX. DIEKTPOJIUTHUECKAS JUCCOLAALINS.
Onextponus. 3akoHsl Dapaaes 175 SIEKTPOIIU3a.

DIIEKTPUUYECKUN TOK B razax. CaMOCTOSITENbHBIA U HECAMOCTOATENbHBIN
pa3psa. PasnuyHbie TUIIBI CaMOCTOSTENBHOTO paspsaaa. Monuus. [1nazma.

TexHuyecKkue yCTpOruCTBa U IIPAKTUYECKOE IPUMEHEHHUE: Ia30pa3psiAHbIe
JIaMIIbl, 3JIEKTPOHHO-JIy4YeBask TpyOKa, MOIyIPOBOJHUKOBBIE TPUOOPHI: TUO,
TPaH3UCTOP, (POTOINOM, CBETOANO/I, FalbBaHUKA, paUHUPOBAHUE MEJIH,
BBIIUIABKA AJTFOMHUHMS, DIEKTPOHHAS MUKPOCKOIIHUS.

Jemoncmpayuu.

3aBUCHMOCTD COITPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3AEKTPOIUTOB.

3akoHbl anekTponuza dapanes.

HckpoBoii pa3psa U IPpOBOJAUMOCTD BO3AyXa.

CpaBHeEHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI TPOBOJAUMOCTD AUOA.

Yuenuueckuit sxcnepumenm, nabopamopusie padomael, npaKmuKym.

HaGmronenue snexrposusa.

N3mepenue 3apsana 0qHOBAJIEHTHOIO HOHA.

NccnenoBanne 3aBUCUMOCTH CONPOTUBIIEHUS! TEPMOPE3UCTOPA OT
TEMIIEPATYPBHI.

CHsTHE BONBT-aMIIEPHON XapaKTEPUCTUKH THOJA.

DOU3NYeCKUN MPAKTHKYM.

Cnioco0bl u3Mepenus PU3NYeCKUX BEIMUUH C UCTIOIH30BAaHUEM aHAIOTOBBIX
U UG POBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMITBIOTEPHBIX TATYUKOBBIX CHCTEM.
AOGCOIIOTHBIE U OTHOCUTEIBHBIC MMOTPEUTHOCTH U3MEPEHHUHN (PU3NUECKUX BEIIMYUH.
OueHka rpaHul] HOTPEeUIHOCTEN.

[IpoBeneHre KOCBEHHBIX U3MEPEHUM, UCCIIEIOBAHUN 3aBUCUMOCTEN
(bu3nUecKnX BEJIMYHH, IPOBEPKA MPETIOKEHHBIX THIIOTE3 (BEIOOP U3 padoT,
ONMCAaHHBIX B TEMATUYECKUX pa3JeiiaxX « Y YCHUYECKUN SIKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTHKYM).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢puszuku yrinyoiaénHoro ypoBHs B 10 knacce
OCYIIECTBIIIETCS C YYETOM COAECPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMHUH, T€OrpaQUU U TEXHOIOTHH.

Meosicnpeomemmnole NOHAMUA, C6A3AHHbBLE C U3YUEHUEM MEM 0006 HAYUHO20
no3nanuA: SBICHNUE, HAy4YHbIN (DAKT, TUNOTE3a, (PU3nyecKasl BeJIMUMHA, 3aKOH,



Teopusl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAEIIMPOBAHUE, MOJIEb, U3MEPEHHE,
MOTPEIIHOCTH U3MEPEHUH, U3MEPUTENIbHBIC PUOOPHI, (P poBast 1abopaTopus.

Mamemamuxka: penieHue CUCTeMbl ypaBHeHUH. JIuHeliHas QyHKIus,
napaboa, runepoosia, ux rpaduku u cBoiictBa. Tpuronomerpuueckue GyHKUNN:
CUHYC, KOCUHYC, TAHT'€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO.
BekTophl ¥ MX IPOEKIIMK Ha OCU KOOPJIMHAT, CIOKEHUE BEKTOPOB.

buonozusa: mexannueckoe IBUKEHUE B ®KUBOU npupoe, 1uddysus, ocmoc,
TEII00OMEH JKUBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYIKaIOIIeH cpebl,
YTUIIM3ALUs OMOOPTraHNYeCKOT0 TOIUIMBA JIJISl BEIPAOOTKU «TETLIOBON» U
ANEKTPOIHEPTUU, TOBEPXHOCTHOE HATSKEHUE U KAIWJUIPHBIE SIBJICHUS B PUPO/IE,
AIIEKTPUUECKHE SIBJICHUS B dKUBOUM MpUPOJIE.

Xumusa: 1UCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHHUE aTOMOB U MOJIEKYI,
MOJIb BEILIECTBA, MOJISIpHAs Macca, MOJTy4YeHue HaHOMAaTepUasoB, TEIJIOBbIC
CBOICTBA TBEPBIX TN, )KUJIKOCTEH U Ta30B, KUJAKUE KPUCTAILIBI, SJICKTPUUECKUE
CBOICTBAa METAJIJIOB, AIEKTPOJIUTHUECKAS JUCCOLMALINS, TAIbBAHUKA, DJIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonozusa: npeoOpa3zoBaHuEe JBUKEHUHN C UCIOJIb30BAHMEM MEXaHU3MOB,
yUY€T CYXOro U )KMJIKOTO TPEHUS B TEXHUKE, CTATUUECKHE KOHCTPYKIIUU
(KpoHIITENH, peméTyaThle KOHCTPYKLMH ), UCIIOJIb30BAHNE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKOI, BOAOMET U JIpYTHE), ABUTaTENIb BHYTPEHHET O
CropaHus, napoBasi TypOuHa, ObITOBON XOJIOJWIBHUK, KOHAULIMOHED, TEXHOJIOTUH
HOJTyYEHHs] COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCJIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, HJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHUE 3JIEKTPOIIPHOOPOB,
ra3opaspsAHble JIaMIIbl, T0JIYIIPOBOIHUKOBbIE PUOOPHI, TaJIbBAHUKA.

11 KIJACC

Paznen 4. DiieKTpoAMHAMHUKA.

Tema 4. Macnummnoe none.

B3aumonenicTBrE TOCTOSTHHBIX MAarHUTOB U MPOBOJHUKOB C TOKOM.
MaruautHoe nosne. Bektop MarHuTHOM UHAYKUMK. [[puHImMn cyneprno3unuu
MarHWTHBIX NOJIEU. JINHUY MarHUTHOW MHAYKIIUU.

MarauTHoe 1oJjie TPOBOJHUKA C TOKOM (IPSIMOTO MPOBOIHUKA, KaTYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna Amrmepa, e€ HarpaBJICHUE U MOTYJIb.

Cuna JlopeHiia, €€ HanpaBieHUE U MOAYJb. JIBH)KEHNE 3apsyKEeHHOM YacTHUIIbI
B OJTHOPOJHOM MarHuTHOM moJie. PaGota cunbl JlopeHrnia.

MarunurtHoe 1nose B BemecTse. @eppoMarHeTUKH, Napa- U JMaMarHeTUKH.



TexHuueckne ycTporucTBa U TEXHOJIOTUUECKHUE TPOLIECCHI: TPUMEHEHUE
MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, TECTEP-MYIBTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTENU SJIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KapTuna nuHui THAYKIIMA MAarHUTHOT'O TIOJIS1 TOJIOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMil MarHUTHON MHIYKIIUMY MOJIS JJIMHHOTO MPSMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBILEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHia Ha MOHBI DIIEKTPOJIUTA.

HaGmonenne nBmXeHuUs MmydKa 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHuUn qedCTBUS AIEKTPOU3IMEPUTEIBHOTO MpUdopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopusie padomael, npaKkmukKym.

HccnenoBanrie MarHUTHOTO TOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTHUKOB.

UccnenoBanue AeWCTBUA MOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cunbl Amnepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEPA OT CHJIBI TOKA.

Ornpenenenne MarHuTHOM MHAYKIMHA HA OCHOBE MU3MEPEHUsS CUIIbI AMIiepa.

Tema 5. dnekmpomazHumnas UHOYKYU.

SIBneHnE 3EKTPOMArHUTHON MHAYKIMU. [I0TOK BEKTOpa MarHuTHOM
uHaykiuu. J1C uHAYKIUKU. 3aKOH AJIEKTPOMAarHuTHOM HHAyKIu Dapases.
Buxpeoe snekrpudeckoe nosie. Toku Pyko.

O/J1C uHAYKUMY B TPOBOAHUKE, IBHKYLIEMCS B OTHOPOJHOM MarHUTHOM
noJe.

[Ipasuio Jlenua.

NunykruBHOCT. KaTylika HHAYKTUBHOCTH B IIEMU OCTOSTHHOTO TOKA.
SABnenune camounaykiuu. /1C caMOMHAYKINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOUCTBA U TEXHOJIOTHYECKHUE POLIECCHI: HHAYKIIMOHHAS
[1€4b, COJICHOU/I, 3alIMTA OT AIEKTPU3ALMNH TE IPU ABUKEHUU B MATHUTHOM I10JI€
3emuiu.

Jemoncmpauuu.

HaGmronenne sBieHus SIEKTPOMArHUTHON WHTYKITHH.

Uccnenoanne 3aBucumocty J{C HHAYKIMHU OT CKOPOCTH U3MEHECHUS
MAarHUTHOTO MOTOKA.



ITpaBuno Jlenna.

[TaneHne marauTa B aJlOMUHUEBOU (MEIHOM) TpyOe.

SIBneHre CaMOMHIYKLINH.

NccnenoBanne 3aBucumoctr J[C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHUS
CHUJIbI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, navopamopnuie padomaut, nPAKMUKYM.

UccnenoBanue sBI€HUS IEKTPOMArHUTHON MHTYKIUU.

Onpenenenne MHAYKIIMUA BUXPEBOIO MAarHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOUHIYKIIUH.

COopka MoJ1eTu JIEKTPOMArHUTHOTO TeHepaTopa.

Pa3nen 5. Kosie6OaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenpHasa cucrema. CBOOOIHBIE KOJI€OaAHUS.

IMapmonunueckue konebanusa. Kunemarnueckoe u TMHAMUYECKOE OTMCAHUE.
DHEPreTUYecKoe ONMcanue (3aKOH COXpaHEHUs MEXaHUYECKOU aHeprun). BeiBoj
JTUHAMHYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIeOaHUM U3 UX SHEPTreTUYECKOTO U
KMHEMaTHYECKOI'0 OMUCAHMUSI.

Awmruuryna u ¢dasza koebanuii. CBsi3b aMIUTUTYIbI KOJIEOAHUN UCXOTHOM
BEJIMYUHBI C aMIUTUTYyIaMH KOJieOaHUN €€ CKOPOCTH U YCKOPEHUSI.

[Tepuon u yactora konebanuii. [lepuoa MabIx cBOOOTHBIX KOJIEOaHMI
MaTeMaTHYeCKOTO MasiTHUKA. [lepro; cBOOOHBIX KOJIeOaHUM MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux Kojaebanusx. BeiHyxaeHHbIe Konebanus. Pesonanc.
Pe3zonancHas kpuBas. BiusHue 3aTyxaHus Ha BUJl p€30HAHCHOM KPUBOW.
ABTOKOJICOAaHMS.

TexHuueckue ycTporucTBa U TEXHOJOTHYECKHUE MTPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuce KouebaTeIbHOTO ABUKEHUS.

HaGmoieHre He3aBUCUMOCTH TIEPHO/Ia MaNbIX KOJICOaHMI Tpy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyXaronux KoJeOaHuil ¥ 3aBUCUMOCTH IIEPHOIa
CBOOOJTHBIX KOJICOAHUN OT CONPOTHUBIICHUS.

UccnenoBanue konedbaHuii rpy3a Ha MACCUBHOM MPYKUHE C LIEJIbIO
dbopMupoBaHUs MIPEACTABICHUH 00 UACATHPHOM MOJEIN IPYKUHHOT'O MasTHUKA.

3aKOH COXpaHEHUs SHEPTUU MPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

NccnenoBanrie BEIHYKIEHHBIX KOJIEOAHUIA.

Habnronenue pezonanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomaoi, nPAKMUKYM.



N3mepenue neproja cBOOOJHBIX KOJIE€OAHU HUTSHOTO U MPY>KUHHOTO
MasITHUKOB.

N3yuyeHue 3aKOHOB ABMKEHUS TEJa B X0/1€ KOJIeOaH Ha yIpyroM MOJIBECE.

N3ydenne nBUKEHUS HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUHU B MPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaIOUIUX KOJICOaHUH.

UccnenoBanue BEIHYKICHHBIX KOJICOAHUM.

Tema 2. dnekmpomazHummusle KoJ1eOAHUA.

Konebarenbubiit koHTYp. CBOOOAHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUs B
ueaIbHOM KojebarenbHOM KoHType. @opmyna TomcoHna. CBA3b aMIUIUTY/IbI
3apsjia KOHAeHcaTopa C aMIUIUTYA0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUHU B UACAIBHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaroiiue 3JIeKTpOMarHuTHbIe Kojebanus. BeiHyX)1eHHbIE
AIIEKTPOMArHUTHbIE KOJIeOaHusI.

[TepeMenHbIi TOK. MOIIHOCTH MEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JEeHCTBYIOIIIEE 3HAUYEHUE CUJIBI TOKA U HANIPSKEHUS MPU pa3InyHol dhopme
3aBUCUMOCTHU IEPEMEHHOTO TOKa OT BPEMEHH.

CunHycou1anbHbIN MEpeMEHHBIN TOK. Pe3ucTop, KOHIEHCATOp U KaTyIlKa
UHIYKTUBHOCTH B IIENIM CUHYCOUIAJIBHOTO IIEPEMEHHOT0 TOKa. Pe30HaHC TOKOB.
Pe3zonaHc HanpsixeHUN.

Nneanbubiii Tpancpopmarop. [IpousBoacTso, nepegada u norpediieHue
ANEKTPUYECKON SHEPTHUU.

DKOJIOTMYECKHUE PUCKU MPH MTPOU3BOJICTBE IIEKTpodHepruu. Kynerypa
UCITIOJIb30BAHUS ANIEKTPOIHEPTUH B TOBCEHEBHOM KU3HH.

TexHU4YeCcKHne yCTPOMCTBA U TEXHOJIOTHYECKUE MPOLIECCHI: IIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU 3JIEKTpONEpeaay.

Jemoncmpauuu.

CB0OOHBIE 3JIEKTPOMAarHUTHBIC KOJICOAHMS.

3aBUCUMOCTH YACTOTHI CBOOOTHBIX KOJIEOaHUI OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

['eneparop HE3aTyXarOMIMX JIEKTPOMArHUTHBIX KOJIEOaHUI.

Mogenb 3J1eKTpOMarHuTHOTO TeHepaTopa.

BbiHyX1€eHHbIE CHHYCOHIAJIbHBIE KOJICOaHMUSI.

Pe3ucrop, kaTyiika HHIYKTUBHOCTH U KOHJEHCATOP B LIEMU IEPEMEHHOTO
TOKa.

Pe3onanc npu nocnenoBaTeIbHOM COEIMHEHUH PE3UCTOPA, KaTYIIKU
WHYKTUBHOCTHU U KOHJEHCATOPA.

VYerpoiicTBO ¥ IpUHIUT ACHCTBUS TpaHCPopMaTopa.



Mopaeinb TUHUM 3JEKTPOIepeaayH.

Yuenuueckuii 3xcnepumenm, nabopamopmusie padomul, RPAKMUKYM.

Nzyuenue tpanchopmaropa.

HccnenoBanue nepeMeHHOro TOKa Yepe3 Mociae10BaTeIbHO COeAMHEHHBIE
KOHJIEHCATOP, KaTYIIKYy U PE3UCTOP.

HaGnronenue 31€KTpOMariiTHOTO Pe30HaHCa.

HccnenoBanue paboThl HCTOYHMKOB CBETA B LIENU EPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpOMACHUNIHBLE BOJIHBL.

MexaHudeckue BOJIHBI, YCIOBHS UX pacnpoctpaHeHus. [lonepeunsie u
poJ0JibHBIE BOJIHBL. [lepros, ckopoCcTh pacpoCTpaHEHUs U JUIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJIH: OTPAXKEHUE, TPETIOMIICHUE, UHTEPPEPEHIIMS U
nudpakius.

3Byk. CkopocTh 3ByKa. I poMkocTh 3ByKa. Beicota Tona. TeMOp 3ByKa.

[IymoBoe 3arpsi3sHEHUE OKPYKAIOILIEH Cpeibl.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3yUYEHHUS 3IEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTalus BEKTOPOB B DJIIEKTPOMArHUTHOM BOJTHE.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KE€HUE, MTPEIOMIICHHE,
noJisipu3aius, uHTephepeHus u qudpaKiys.

[IIkana >7€KTpOMarHuTHBIX BOJH. [[puMeHEHNEe 371EKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHu4eckne ycTpoilcTBa U MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTBI, pajap, paJuonpuéMHIK, TeIEBU30p, aHTeHHA, Tenedon, CBY-neun,
yJIbTPa3BYKOBasi TUarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacrpoCcTpaHEHUE MOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmromeecs Teo Kak HICTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOTHI KOJIEOAHUH.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenne uarepdepeHnu u nupakiiuu MEXaHHYECKUX BOJIH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro IPUMEHEHHUE.

HaGmronenne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYION U
4acTOTOU KoJieOaHMIA.

HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE,
MpesIoMJICHUE, TOIspu3aIus, Tudpakiuus, THTephepeHITHS.

O6HapyxeHue nHPaKpacHOro U yabTpadoIETOBOIO U3ITYyUEHHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul, RPAKMUKYM.



N3y4enue nmapamerpoB 3BYKOBOM BOJIHBL.

N3ydenune pacnpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM HPOCTPAHCTBE.

Tema 4. Onmucxa.

[IpsAmMosHEHOE pacipOCTpaHEHHUE CBETa B OAHOPOAHOU cpexe. JIyy cBeTa.
To4yeyHbI ICTOYHUK CBETA.

OTtpaxeHue cBera. 3aKOHbI OTpaxkeHus cBeta. [locTpoenue nzodpaxenuii B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue ceeta. 3aKOHBI IPEIOMIIEHUS CBETAa. AOCOIOTHBIN MOKa3aTeNb
npenomiieHust. OTHOCUTENBHBIN MMOKa3aTelb npesoMiieHus. [IocTOSTHCTBO 4acTOTHI
CBETa U COOTHONIEHUE JJIMH BOJIH MPHU MEPEX0J/I€ MOHOXPOMATUYECKOTO CBETA
4yepe3 rpaHully pas3zena IByX ONTHYECKUX CPE.

Xon nyuelt B mpusme. Jucnepcus csera. CioxkHbIN cocTaB 0€J0ro CBeTa.
[Ber.

[TonHoe BHyTpeHHEe oTpaxeHue. [IpeaenbHblil yroa noJIHOrO BHYTPEHHETO
OTpa’KEHUS.

Cobuparomue u paccenBaromue JuH3bl. Tonkas nun3za. dokycHoe
PAcCTOSIHUE U ONITUYECKasl CUJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO
PacCTOSTHUSI TOHKOM cheprudecKoi JTUH3BI OT €€ TeOMETPUU U OTHOCUTEIIHHOTO
MIOKa3aTeJsl IPEJOMIICHHUS.

dopmyia TOHKOU JIMH3bIL. Y BEJIMYEHUE, 1aBAEMOE JINH30M.

Xop j1y4a, IpOIeaIIero JUH3Y MO TPOU3BOJIBHBIM YIJIOM K €€ rIIaBHON
ontudeckoi ocu. [loctpoenne n300pakeHU TOUKU U OTpe3Ka MPSIMO B
coOHparoUUX U paCCEMBAIOIINX JUH3AX U UX CUCTEMAX.

OnTuueckue nmpubopsl. Pazpemaromias cnocooHocTh. ['11a3 kak onTuyeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

Bonnosas ontuka. Uatepdepenius ceera. KorepeHTHbIC HCTOYHUKHY.

Y cnoBust HaOMIOAEHUST MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHITMOHHON
KapTUHE OT JBYX KOT€PEHTHBIX UCTOYHUKOB. [IpruMepsnl Kiraccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. udpakinonHas pemeérka. Y caoBue HaAOI0IeHUS
IJIaBHBIX MAKCUMYMOB IPU NIaJICHUHM MOHOXPOMATUYECKOrO CBETA Ha
TUGPaKIOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHrnueckne yCTpOUCTBA U TEXHOJIOTHYECKHUE TPOLIECCHI: OYKH, JyTa,
MepUCKoM, (poToanmapar, MUKPOCKOT, MPOCKITMOHHBIN anmapar, MPOCBETICHUE
OTITUKH, BOJIOKOHHAS OMITHKA, TU(GPAKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.



NccnenoBanne npenomMieHus CBETA.

Habnronenue noinHoOro BHYTpEeHHET0 oTpakeHusl. MoJienp CBETOBOJA.

HccenenoBanne xoaa CBETOBBIX IIYUYKOB YEPE3 INTOCKOINAPAIUIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanue cBOWCTB U300pakKeHU B IMH3AX.

Mojenu MUKPOCKOIIA, TEJIECKOIIA.

HaGmonenne untepdepeHinu ceeTa.

HaGmronenre BETOB TOHKHUX MJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiuinoHHON peréTKy.

Ha6monenue nudpakiimiOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Ha6mronenue nonsipusanuu cBera.

[IprMmeHeHue NoasApoOUI0B 1 U3YUEHUS] MEXaHUYECKUX HAMPSKECHUM.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazarens NpeaoMIeHUs CTeKa.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO pacCTOSHUS OT BelllecTBa (Ha
npUMepe KUIKUX JIMH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tonyyenue nzoOpakxeHUs: B CUCTEME U3 MIOCKOTO 3epKaJia U JIMH3BI.

[Tony4yenue n3o00paxeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMMYECKUX CUCTEM.

HaGmonenue audpaxiuu, uHTepGEpeHIIUN U MOSIpU3aIUU CBETA.

N3ydeHne nosusipuzaluu cBeTa, OTPAKEHHOTO OT MOBEPXHOCTU AUIIIEKTPUKA.

N3yuenue nnaTepdepeHnm J1a3epHOTO U3TyUYEeHUS HA IBYX IIEISX.

Ha6monenue nucnepcun.

Hab6monenue u uccienoBanre TUGPakIIMOHHOTO CIIEKTpa.

N3mepenne nivHbl CBETOBOW BOJIHBL.

[Tony4yenue criekTpa U3MTy4eHHs CBETOIMOAA MPY TTOMOIIH TU(PPaKITMOHHON
PELIETKH.

Pa3nen 6. OcHOBBI cieMAJIbHON TEOPUH OTHOCUTEIbHOCTH.

['paHuLIBI TPUMEHUMOCTH KJIACCUYECKOU MexaHUKHU. [locTynartsl
CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBal. [IpeoOpazoBanus JlopeHua.
YcnoBue npuuruHHOCTH. OTHOCUTENIBHOCTh OJJTHOBPEMEHHOCTH. 3aMe/IJIEHUE
BPEMEHHU U COKPAILICHUE JIJINHBI.

DHEprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsA3b MACCHI C DHEPTUEN U UMITYJIBCOM PEJISITUBUCTCKON YaCTULIbI. DHEPIUs
ITOKOSI.



TexHu4eckune ycTpoucTBa U TEXHOJIOTUUECKUE MPOIIECChI: CITYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIH 3aPSIKEHHBIX YaCTHIL.

YyeHnyeckuit KCepUMEHT, 1a00paTOpHbIE PaOOTHI, MPAKTUKYM.

OrnpeneneHue UMITyJIbCa U DHEPTUU PESITABUCTCKUX YacTHIL (110
(doTorpadusiMm TpeKoB 3apsHKEHHBIX YACTULL B MATHUTHOM TI0JIE).

Pasnen 7. KBanroBas ¢u3uka.

Tema 1. Kopnyckyaapno-601no060ii 0yanusm.

PaBHOBecHOE TemioBoe U3ayueHue (U3nyueHre abCoM0THO YEPHOTO TeNa).
3akoH cmenienns Buna. ['unoresa [1nanka o kBaHTax.

®OTOHBI. DHEPrus U UMIYJIbC (HOTOHA.

®dotorpdekt. OnbiThl A. I'. Ctonerosa. 3akonbl hoTodddexra. YpaBHEeHHE
OiinmreitHa 11t potodddexra. «Kpacuas rpanuna» porodddexra.

JlaBneHue cBeTa (B 4aCTHOCTH, JaBJICHUE CBETa HA a0OCOFOTHO
MOTJIONIAIONTYIO U a0COFOTHO OTPAXKAIOIIYI0 MOBEpXHOCTh). OnbIThI [1. H.
JleOenena.

BonnoBbie cBoMcTBa yactul. Bonusl ne bpoiins. [nvrnaa BosHbL ne bpoitns n
pasMepsl 00JIaCTH JIOKAJIM3AIIUU JIBHKYIIEHCs acTuilbl. KopmyckynspHo-
BOJTHOBOM ayanu3m. Jludpakius 3JeKTPOHOB HA KpUCTAILJIAX.

Cneunduka nzmepenuit B MUKpoMupe. COOTHOIIEHHS HEOTIPEeAeIEHHOCTEN
I'eiizenbepra.

TexHuueckne ycTporcTBa U TEXHOJIOTUUECKHUE MTPOLIECCHI: CIIEKTPOMETD,
doTornemMenT, PoToaaTINK, TYHHEIBHBIA MUKPOCKOII, COJTHEYHAas OaTapes,
CBETOIUO.

Jemoncmpauuu.

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETO (poTodd dekra.

HccnenoBanne 3aBUCUMOCTH CONIPOTUBIIEHUS MMOTYTIPOBOJHUKOB OT
OCBEIIEHHOCTH.

Ceeroguog.

Conneunas 6atapes.

Yuenuueckuit sxcnepumenm, nadopamopusie padomel, npaKmuKym.

Hccnenosanme ¢poTope3ucTopa.

N3mepenne nocrossaHoM [Imanka Ha ocHOBe nccienoBanus Gororddekra.

NccnenoBanne 3aBUCUMOCTH CUJIBI TOKA Y€PE3 CBETOAUO/ OT HAMPSKEHHUS.

Tema 2. Qusuxka amoma.

OMnBbITHI 110 UCCIEAOBAHUIO CTpoeHUs aToMa. [naneTapuas mozaenb atoma
Pezepdopna.

[Toctynarsl bopa. M3nyuenue u norioiienre (GOTOHOB MPU MEPEX0JIe aTOMa
C OJHOTO YPOBHSI QHEPIUU HA APYTOi.



Bunsl criektpoB. CrieKTp ypOBHEN SHEPTUM aTOMa BOJOPOJA.

CnoHTaHHOE U BBIHYXIECHHOE U3NTydeHue cBera. Jlazep.

TeXHUYeCKHUe yCTPOMCTBA U TEXHOJIOTUYECKUE IIPOLECCHI: CIIEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogpens onbita Pezepdopaa.

HaGmonenve TMHeRYaThIX CIIEKTPOB.

YCTpONCTBO U IEUCTBUE CYUETYMKA HOHU3UPYIOIINX YACTULL.

OnpeneneHue JIMHBI BOJIHBI Ja3€PHOTO U3TyUYECHUS.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKmuKym.

HaGmronenue nuHevaToro cnekrpa.

HccnenoBanue cekTpa pa3pe:KeHHOTO aTOMapHOTO BOJIOPO/ia U UBMEPEHUE
nocTtostHHOM PunGepra.

Tema 3. uzuka amommnozo A0pa u I1eMeHmMAaApPHBIX YACHIUY,.

Hyxknonnas monens sigpa ['eiizen6epra—Banenko. 3apsin siapa. MaccoBoe
yucno sjapa. M30Tonsl.

PannoaktuBHOCTH. Anbda-pacnaj. DIEeKTPOHHBINA U MO3UTPOHHBIN OeTa-
pacnaj. ['amMa-uznydeHue.

3aKOH palMOaKTUBHOIO pacnaaa. PaanoakTUBHBIE U30TOIBI B IPUPO/IE.
CBoliCTBa HOHU3HUPYIOWIETO U3ITyYeHUs. BiusiHue paiuoakTUBHOCTH HA KUBbIE
opranu3Msbl. EcrectBenHbidi HoH nsnydenus. Jlozumerpusi.

DHeprust CBsI3U HYKJIOHOB B sAzipe. Saepubie cuibl. JleexT maccel aapa.

Snepubie peakuuu. [enenue u cunres anep. Anepusie peaktopsl. [IpoGaemsr
YIPABISIEMOI0 TEPMOSIEPHOTO CUHTE3a. DKOJIOTUYECKUE ACIIEKThl Pa3BUTHUSA
SIAEPHOU YHEPrEeTUKH.

Mertozasl perucTpalyy U UCCIIEI0BAHMS HIIEMEHTAPHbIX YACTHII.

dyHIaMEHTaJIbHbIE B3aUMOJICUCTBUSI. baprOHbBI, ME3OHBI U JIEIITOHBI.
IIpencraBnenne o CtanmaptHOM Moaenu. KBapk-TiitoOHHas MOJENb aJpOHOB.

®dusuka 3a npenenamu CtanaaptHo mojaenu. TéMHas Matepus U TEMHas
JHEprus.

EnunctBO (hrzmveckoit KapTHHBI MUpA.

TexHnueckne yCTporuCTBa U TEXHOJIOTHYECKHUE ITPOLECCHI: TI03UMETpP, KaMepa
Buinibcona, siaepHblid peakTop, TEPMOSIAEPHBIA peakTop, arToMHas OoM0a,
MarHUTHO-PE30HAHCHAsI TOMOTpadus.

Yuenuueckuit sxcnepumenm, nabopamopusie padomeol, npaKmuKym.

HccnenoBanne TpeKOB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue normioiieHus: 6eTa-4acTUl] aTIOMUHUEM.

Pa3nen 8. DyieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Dtansl pa3zBuTua acTpoHOMUH. [[puKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. [IpMEHUMOCTD 3aKOHOB (PU3UKHU JIJIsE OOBSICHEHUS TTPUPOIBI
KOCMHYECKUX 0OBEKTOB.

MeTo1bl aCTPOHOMUYECKHX HcCiie10BaHU. COBPEMEHHbBIE ONITUYECKUE
TEJIECKOIIbI, paIMOTEIECKOIbI, BHEATMOC(hEpHAsT aCTPOHOMHUS.

Bun 3Bé3nH0r0 HeOa. Co3Be3nus, sipkue 3BE3/IbI, TUIAHEThI, UX BUAUMOE
JBH>KCHUE.

Conneunas cucrema.

Counnue. ConmHeunasi akTUBHOCTb. MIcTounuk 3Hepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[uarpamMma «CreKTpaabHbIN KIacc —
CBETUMOCTBY. 3BE3/Ibl IIaBHOM MOCIEA0BATEIIBHOCTU. 3ABUCUMOCTh «Macca —
CBETUMOCTB» JIJIA 3BE3]1 TJIAaBHOM MOCIEA0BATEIHLHOCTU. BHyTpEeHHEE CTpoeHUE
3B&31. COBpeMEHHbBIEC MPEACTABICHUS O TPOUCXOXKAEHUU U 3BoJtounu CoJiHIa 1
3BE3/. DTambl )KU3HU 3BE3].

Mueunsiii [TyTs — Hamia ['anaktuka. [Tonoxenue u asuxenue CoyHIA B
lNanaktuke. Tunel ranakTuk. PagroranakTuky U KBa3apbl. YEpHBIE IBIPHI B siApax
rajakTHK.

Bcenennas. Paciiupenne Beenennoit. 3akon Xa66ma. Pasoeranue rajakTuk.
Teopust bosbiioro B3psiBa. PEIUKTOBOE U3ITydYEHHUE.

MacmradHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnwoenus.

HaGmronenus 38€31H0r0 HEOa HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX TTPUIIOKEHUH JIJIs1 OTIPECICHUSI TOJI0KEHUSI HEOECHBIX 00HEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3aus1 CEeBEpHOro MONyIIapus U sIpKue
3BE3/BI.

Ha6monenus B Teneckon JIyHBI, TUTaHET, TYMAHHOCTEH M 3BE3THBIX
CKOIJICHUH.

Du3nYeCKUH MPAKTUKYM.

Cnioco6b1 n3Mepenns PU3NIECKUX BEIMUUH C UCIIOIH30BAaHUEM aHATOTOBBIX
U IU(GPOBBIX U3MEPUTEITHHBIX TPUOOPOB U KOMITBIOTEPHBIX TATYUKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTEIBHBIC MMOTPEUTHOCTH U3MEPEHHUHN (DU3UIECKUX BEIIMUUH.
OueHka rpaHul] NOrPEeuIHOCTEN.

[IpoBeneHre KOCBEHHBIX U3MEPEHHM, UCCIIECIOBAHUI 3aBUCUMOCTEN
bu3nUecKnX BEJIMYHH, TPOBEPKA MPETIOKEHHBIX THIIOTE3 (BEIOOP U3 padoT,
ONMCAaHHBIX B TEMATUYECKUX pa3JeiiaxX « Y YeHUYECKUN IKCIIEPUMEHT,
nabopaTopHbie padOThI, TPAKTUKYM).

O0o0maomee MOBTOPEHUE.



O600u1eHne 1 cucTeMaTu3alys CoAep KaHusl pa3iesoB Kypca «MexaHukay,
«MonexynspHas Qpu3rKa 1 TEPMOJAUHAMUKAY», « DIEKTpoAMHAMUKay, «Konebanus
1 BOJIHBI», «OCHOBBI CIIELIMAJIbHON TEOPUU OTHOCUTEIBHOCTHY, «KBaHTOBas
duznkay», « 3I€MEHThl ACTPOHOMUHM U aCTPOPUIUKI.

Ponb ¢pusuku u acTpOHOMUM B IKOHOMUYECKOM, TEXHOJIOTUUECKOM,
COLIMAJIBHOM M 3TUYECKOU c(hepax eaTebHOCTH YeJI0BEKa, POJIb U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HayYHOU KapTUHE MUpPA, 3HAYCHUE ONUCATEIILHOM,
CUCTEMAaTU3UPYIOIIEH, 00BSICHUTEIBHON U MPOTHOCTHYECKOU (PYHKIUI
¢duznueckoi Teopuu, poib PU3NYECKON TEOPUHU B POPMUPOBAHUM MPECTABICHUIMI
0 u3nyeckoi KapTUHE MUpPA, MECTO (PU3MUECKON KapTUHBI MUpPa B OOLIEM STy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUIN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca Gusuku yriyosn€HHoro yposHs B 11 kiacce
OCYIIECTBIISIETCS C YUETOM COJIEpKATEIBHBIX MEKIIPEAMETHBIX CBSI3€H ¢ Kypcamu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHUU.

Mejicnpeomemmnvie nonamus, C6A3AHHbIE C UZYUEHUEM MEMOO08 HAYYHO20
no3HaHuA: SBIICHUE, HAYYHbIN (haKT, TUnoTe3a, pusndeckas BEeIUUMHA, 3aK0H,
TEopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIMPOBAHHUE, MOJIEb, U3MEPEHHE,
HOrPELIHOCTH U3MEPEHUH, U3MEPUTEIbHBIE TPUOOPHI, M poBas J1adopaTopusl.

Mamemamuka: penieHUe CUCTEMBI ypaBHEHUH. Tpuronomerpudeckue
(YHKIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJECTBO. BEKTOPBI U MX MPOEKIMU HA OCH KOOPJINHAT, CIIOKEHUE BEKTOPOB.
[TpousBoansle 3neMeHTapHbIX QyHKIMH. [Ipu3Haku nogo0us TpeyroJbHUKOB,
ompeieNIeHUE TUIOIAIU TIIOCKUX GUTyp U 00bhEMA Tel.

Buonozua: snekrpudeckue sBIECHUS B )KUBOU NPUPOJIE, KOJleOaTeNbHbIE
JBUKEHUS B KUBOHU IIPUPOJIE, SKOJIOTMYECKHE PUCKH ITPU IIPOU3BOJICTBE
AJIEKTPOIHEPT UM, EKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOLIEN CpeIbl,
yJIBTPa3ByKOBasl AUATHOCTHKA B MEIULIMHE, ONTUYECKHUE SIBJICHUS B dKUBOI
IIPUPOJE.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJI, KpUCTAININYECKAsE CTPYKTYpa TBEPABIX
TEJI, MEXaHNU3MbI 00pa30BaHUs KPUCTAIUIMUECKON PEeIIETKU, CIEKTPAIbHBIN
aHaJIN3.

TI'eozpaghus: MarauTHBIE NTONTIOCA 3EMIIH, 3aJI€KU MATHUTHBIX Py,
doTochEMKaA 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonozus: NpUMEHEHNE TOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHuTOB,
ANEKTpOABUTaTENb SIKOOH, reHepaTop NEPEMEHHOIO TOKA, MHAYKIIMOHHAS TI€Yb,
JIMHUM 3JIEKTpoIepeay, dJIEKTPOABUraTeNb, pajap, paluoNpUEMHUK, TEIEBU30P,
anTeHHa, tenedon, CBU-neus, ynpTpa3ByKoBasi AUArHOCTHKA B TEXHUKE,



MPOEKIIMOHHBIN anmnapat, BOJOKOHHAs ONTHKA, COJTHEYHAas Oarapes, CIyTHUKOBbIE
MIPUEMHHKHY, SEPHASI DJHEPreTUKA U KOJIOTMYECKNE ACTIEKTHI €€ Pa3BUTHSL.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJAHEI'O OBIIEI'O ObPASOBAHUAJIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTAaThl OCBOCHHS y4eOHOro npeaMera « Du3nka
JOJKHBI OTPaKaTh FTOTOBHOCTh M CLIOCOOHOCTH 00YyYaIoIUXCs PyKOBOJCTBOBATHCS
chopMUpOBaHHON BHYTPEHHEU MO3UIIMEH TUUYHOCTH, CUCTEMOU IIEHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOITUX
TPaAUIIMOHHBIM IIEHHOCTSAM POCCUMCKOTO OOIIECTBA, PACIIUPEHUE KUZHEHHOTO
OMBITa U ONBITA AEATEIBLHOCTH B IPOIIECCE pEANTM3AIMU OCHOBHBIX HAIlPaBJICHUMN
BOCIIUTATEILHOU JESATEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KAAHCKOT0 BOCTIUTAHUS:

e Cc(hOpMHPOBAHHOCTH IPaXKAAHCKOM MO3UITUN O0YJAIOIIETOCs KaK
AKTUBHOTO U OTBETCTBEHHOTO YJICHA POCCHIICKOTO OOIIECTBA;

e TPUHATHE TPATUIIMOHHBIX OOIIEYETOBECUECKUX TYMAHUCTUUECKUX U
JIEMOKPaTUYECKUX LIEHHOCTEH;

e TOTOBHOCTBH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpECAX I'PAXKIAHCKOIO
o0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON
Opra”u3anuy;

e YMEHHE B3aUMOJECHCTBOBATH C COLIUAJIbHBIMU HHCTUTYTAMU B
COOTBETCTBHHU C UX QYHKIIUSIMU U Ha3HAYCHHUEM;

e TOTOBHOCTbH K T'YMaHUTapPHOM U BOJOHTEPCKOMU AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e Cc(hOpMHPOBAHHOCTH POCCUMCKOM TPAKIAHCKON UEHTUYHOCTH,
NIaTPUOTU3MA;

e [ICHHOCTHOE OTHOLIECHUE K TOCYIAPCTBEHHBIM CUMBOJIAM, JTOCTHXKEHUAM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO MMOBEICHNUS;

e CIOCOOHOCTH OIEHUBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M ICHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HaHME JINYHOTO BKJIaJa B MOCTPOCHUE YCTOMYUBOTO OYAYILETO.

3CTETUYECKOI0 BOCIIUTAHUSA:

e 3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUYAs 3CTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIEr0 PU3HUECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHUSA:



MHTEPEC K PA3IMIHBIM cdepam npodhecCHOHATBHON NeATeIbHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHUE COBEPIIATh
OCO3HAaHHBIN BEIOOP Oyaymiel mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC
’KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CTOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPa30BaAHUIO B
007acTH (PU3HKHU Ha TPOTSKEHUU BCEH KU3HH.

IKOJIOIr'H4€CKOIro BOCIIMTAaHUA

c(hOpMHPOBAHHOCTH SKOJIOTUYECKOH KYJIbTYPhl, OCOZHAHKE IT100ATBHOTO
XapakTepa SKOJIOTHYECKUX Ipodiem;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JIEMCTBAM B OKPYXAKOLIEH Cpelie Ha
OCHOBE 3HAHMS 1I€JIEN YCTOMYMBOIO pa3BUTHUSI YEJIOBEUYECTBA;
paciMpeHue OMbITa JESITEIbHOCTHA KOJIOTUUYECKOW HATPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 (UBUKE.

HEHHOCTH HAYYHOI'O ITIO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKON HAYKH;

OCO3HAHHUE LICHHOCTH HAyYHOU JEATEIbHOCTH, TOTOBHOCTh B IPOLIECCE
U3y4eHHs] GPUBUKHU OCYIIECTBISATH MPOEKTHYIO U UCCIEI0BATENbCKYIO
NEeATEIIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE Y4eOHbIE JeiicTBHS
Bba3oBble JJornuecKue 1eMcTBUA:

CaMOCTOSITETTLHO (DOPMYITHPOBATH M aKTYTH3UPOBATH MPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE;

OTIPE/ICTISATh [N JISATEIIPHOCTH, 3a/1aBaTh MApaMETPhl H KPUTSPUHU HX
JTOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MTPOTHUBOPEYHS B PACCMATPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThIBaTh IJIAH PEIICHUS MPOOIEMBI C YIETOM aHAIN3a UMEIOIIUXCS
MaTepHAIbHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B IEITEILHOCTh, OIICHUBATH COOTBETCTBUE
PE3YNIBTATOB LIETISIM, OIICHUBATH PUCKH MTOCIICICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATH M BBITIOIHATH pa0OTY B YCIOBHIX PEATHHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BHBATh KPEATUBHOE MBIIUICHHUE MPU PEIIEHUH )KU3HEHHBIX TIPOOIIEM.

ba3oBbie HCCJIEea0BaATC/IIbCKHUC I[eﬁCTBHH:

BJIQ/ICTh HAYYHOU TEPMHUHOJIOTHUEH, KITFOUEBBIMU TTOHITHSIMU ¥ METOJaMHU
bu3nYecCKON HAYKH;



e BIIAJETh HABBIKAMH Y9€OHO-HUCCIIEI0BATENbCKON U MPOSKTHON
NEeATeNIbHOCTU B 00JIACTH (PU3UKHU, CTIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOUCKY METOJIOB PEIICHUS 3a/1a4 (PU3NIECKOTO
coliep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METOOB ITO3HAHMUS;

e BJAJCTh BUAAMH JICSITCIBHOCTH 110 MOJYICHUIO HOBOTO 3HAHHUS, €TO
UHTEPIIPETAIINH, TIPEOOPa30BAHUIO U MPUMECHECHHIO B PA3IMYHBIX YUCOHBIX
CUTYaIlUsIX, B TOM YHCJIE TIPH CO3IaHUH YICOHBIX MPOCKTOB B 00J1aCTH
buzuky;

e BBIABJISTH IPUYMHHO-CJICJICTBCHHBIC CBSI3U W aKTyaJIM3UPOBATh 3a7a4y,
BBIJIBUTATh TUTIOTE3Y €€ peIeHUs, HaXOAUTh apTyMEHTBI IS
JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh IapaMeTPbl U KPUTCPUHU
pEIICHHSI;

e AHAJIM3UPOBATH MOJYUYCHHBIC B XOJI€ PEIICHUS 3aa91 PE3YJIbTATHI,
KPUTHUYECCKHU OIICHUBATH MX JJOCTOBEPHOCTD, TPOTHO3UPOBATH H3MEHEHHUE B
HOBBIX YCJIOBHUSX;

e CTaBHUTH U POPMYITUPOBATH COOCTBCHHBIE 3a]]a4i B 00pa30BaTEIHHON
JESATEIBHOCTH, B TOM YHCJIC TIPU U3YYCHUU (DU3UKH;

e JIaBaTh OLICHKY HOBBIM CUTYaIlHSIM, OIIEHUBATH MMPUOOPETEHHBIN OTIBIT;

e YMETh MEPEHOCUTH 3HAHUA 1O (PU3MKE B MPAKTUYECKYIO 00JI1aCTh
KU3ZHEEATETHbHOCTH;

e YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTel;

e BBIJIBUTAaTh HOBBIE UJIEH, TIpEJIaraTh OPUTUHAIBHBIC MMOAXOAbI U PEIICHUS;

e CTaBUTH MPOOJIEMBI U 33]]a4H, JOIMYCKAIOIINE AIbTePHATUBHBIE PEIICHUS.

Pa6ora ¢ undopmanueii:

e BJAJCTh HaBBIKAMH MOTYYEHUS HHPOPMAIINU PUZNYECKOTO COIEPKAHUS
U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBIIATH MOUCK,
aHaJIM3, CUCTEMAaTH3alIMI0 U UHTEPIPETALNIO HHOOPMAITUH Pa3InYHbIX
BUJIOB ¥ ()OPM TIPEACTABICHHUS,

e OIICHUBATH JIOCTOBEPHOCTH MH(OpPMAIUH;

e HCIIOJIb30BAaTh CPENICTBA MH(POPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 33/1a4 C COOIIOJICHUEM TPeOOBaHUI I)PrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TUTHUEHBI, pecypcocOepexeHMs, TPABOBBIX U
ATUYECKUX HOPM, HOPM WH(GOPMAITMOHHON 0€30MacHOCTH;

e CO371aBaTh TEKCTHI (PUBNUECKOTO COACPKAHUS B PAMHUHBIX (hopMaTax ¢
yu€TOM Ha3zHaueHUs1 HHOOPMAIUH U TIEJICBOM ayAUTOPUH, BRIOUpast
ONTUMAJIBHYIO0 OPMY MPECTABICHUS U BU3yaTU3AIIHH.

KoMMmyHHKATHBHBIE YHUBEPCAJIbHBIE YUeOHbIE TeiCTBUS:



OCYLIECTBIISITH OOLIEHUE HA YPOKax (U3MKHU U BO BHEYPOUHOI
NeSTENbHOCTH;

pacno3HaBaTh MPEANOCHUIKYM KOHPIUKTHBIX CUTYalNi U CMATYaTh
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTUYHO U3JIAaraTh CBOIO TOUKY 3PEHHS C UCTIOIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M UCTOJIb30BATh IPEUMYILECTBA KOMAHIHON U
UHAUBUAYaITbHON pabOThI;

BbIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JIE€UCTBUI € yUETOM 00X
MHTEPECOB U BOBMOXHOCTEH KaK/10ro WieHa KOJIJIEKTUBA;

OPUHUMATH 1IeJId COBMECTHOM IESITEIbHOCTH, OPraHU30BbIBATh U
KOOPJMHUPOBATH IEUCTBUS MO €€ JOCTUKEHUIO: COCTABIIATD IJIaH
NENCTBUH, paclpeAeNsaTh Pojiyd ¢ YYETOM MHEHUHM YYaCTHUKOB, O0CYKIaTh
PE3yNbTATHl COBMECTHOM pabOTHI;

OILICHMBATh KaYECTBO CBOETO BKJIAJA U KAXJIOT0 YYaCTHHKA KOMAaH/IbI B
001Ut pe3yapTaT o pa3padOTaHHBIM KPUTEPHUSIM;

npeaaraTb HOBbIE MPOEKTHI, OLEHUBATH UJIEU C MO3UIIMH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATH MIO3UTUBHOE CTPATETUYECKOE MTOBEACHNUE B Pa3IMUHBIX
CUTYaLUsIX, IPOSBISTH TBOPUECTBO U BOOOpaKeHUE, OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBEpPCcaJIbHbIE y4eOHbIE JeliCTBHUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBIISITh TO3HABATEIBHYIO JIESITENBHOCTD B
obsactu PU3MKU U aCTPOHOMUHU, BBISBIISTH IPOOJIEMBI, CTABUTH U
dbopMyIHUpOBaTH COOCTBEHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTABJIATH IIJIaH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3ajiay, TUIaH BBITIOJIHEHUS MPAKTUYECKON pabOThI C Y4ETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEN 1 MPEATOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYAIIUSIM;

pacIMpATh paMKi Y4eOHOTO TIPeIMETa Ha OCHOBE JIMYHBIX
MPEANOYTEHNH;

JienaTh OCO3HAHHBIN BEIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0st
OTBETCTBEHHOCThH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIocoOCTBOBATH (POPMUPOBAHUIO M TIPOSBIICHHUIO IPYIUIIMNA B 00JIACTH
(Gu3HUKHU, TOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpO.Hb, 3MOHI/IOH3JILHBII7[ HHTCJJICKT:



JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTb,
OLICHUBATb COOTBETCTBUE PE3YJIHTATOB LIEJISIM;

BJIAJIETh HABbIKAMU MO3HABATENbHOU pe(IICKCUU KaK OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX IIPOLECCOB, UX PE3YIbTATOB U
OCHOBAHMU;

UCIIOJIB30BaTh MPUEMBI peIICKCUM JIJISI OIEHKHU CUTYyaIluH, BHIOOpa
BEPHOTO PEIIEHHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHUS IO UX
CHIKCHHUIO;

IIPUHUMATh MOTUBBI U apPIyMEHTBI APYTUX IIPU aHATIM3E PE3YIbTATOB
JIEATEIIbHOCTH;

pUHUMAThH ce0sl, MTOHUMAasi CBOU HEJIOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apPIyMEHTBI APYTUX IIPU aHAJIM3E PE3YIbTATOB
JIEATEIIbHOCTH;

IPU3HABATh CBOE MPABO W MIPABO JIPYTHX HA OUTUOKH.

B mporiecce 1oCTHKEHHSI JIMYHOCTHBIX PE3yIbTaTOB OCBOCHHS MPOTPAMMBI 110
dbu3uKe I YPOBHS CpPEAHETr0 00IIero 0Opa3oBaHus y 00yUaroIuXCs
COBEPIIECHCTBYETCS YMOIIMOHAIBHBIN MHTEIIJICKT, TIPEIOIararoIni
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHMs, BKIFOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE
AMOIIMOHATILHOE COCTOSTHUE, BUACTh HAIIPaBJICHUS pa3BUTHUSI COOCTBEHHOU
AMOIIMOHAILHOM c(epbl, OBITh YBEPEHHBIM B ce0e;

caMOpEeTryJIUPOBaHHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE TPUHUMATh
OTBETCTBEHHOCTH 32 CBOE MOBEJIEHUE, CITOCOOHOCTH a/IallTUPOBATHCS K
HMOIIMOHATLHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTUBAIIUU, BKIIIOYAIOIIEH CTPEMIICHHE K TOCTUKCHHIO TEITH
U ycrexy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE EHCTBOBATh, UCXOIS U3
CBOUX BO3MO>XXHOCTEH;

AMIIATUH, BKITIOYAIOIIEH CTOCOOHOCTh MTOHUMATh SMOIIMOHAIBHOE
COCTOSIHUE JPYTHX, YUUTHIBATh €r0 MPHU OCYIIECTBICHUH OOIICHHS,
CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HAaBBIKOB, BKITIOYAIOINX CTIOCOOHOCTH BHICTPANBaTh
OTHOMICHUS C IPYTUMU JTIOJIbMU, 3a00TUTHCS, TIPOSBIIATH HUHTEPEC U
paspemniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



K xoniy oOyuenus B 10 knacce npeaMeTHBIE PEe3yJIbTaThl HA YIITYOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh COOPMUPOBAHHOCTD Y 00YUAIOIIUXCA YMEHUM:

MMOHUMATh POJb (U3UKH B YKOHOMUUYECKOM, TEXHOJIOTUUECKOMH,
HKOJIOTMYECKOM, COMAIbHOM U 3TUYECKOM cepax AesTeNbHOCTH
YeJIoBEKa, PoJib U MECTO (PU3MKU B COBPEMEHHOM HayYHOU KapTUHE MUDPA,
3HAYEHUE OMUCATENIbHON, CUCTEMATU3UPYIOLIEH, OOBICHUTENBHON U
MPOTHOCTUYECKOU PYHKIMM (PU3UUECKON TEOPUH — MEXaHUKH,
MOJICKYJISIPHOM (PUBUKU U TEPMOJUHAMUKHU, POJIb (PU3UIECKON TEOPUH B
dbopmMupoBaHuU MpeACTaBICHUN 0 PU3NUECKON KapTUHE MUPA;
pasuyaTh yCIOBUS MPUMEHUMOCTH Mojieied Gu3nyeckux Tei u
pOLECcCOB (SIBJCHUH ): MHEpLMANIbHAsA CUCTEMa OTCUYETA, aOCOIIOTHO
TBEPIOE TEJIO, MATEPUATIbHAS TOUKA, PABHOYCKOPEHHOE IBUKEHUE,
CBOOOJIHOE MMaJicHUe, aOCOIIOTHO yrpyras aedopmaliis, abCOTIOTHO
ylpyroe u abCoMOTHO HEYNIPYTroe CTOJIKHOBEHUS, MOJIETU Ta3a, KUIKOCTH
U TBEPJIOTO (KPUCTAIITUYECKOTO) TeJla, UACaIbHbBIN T'a3, TOUYCUHBIN 3apsi/,
OJTHOPOJHOE 3JIEKTPUUECKOE TOJIE;

pasnuyath yciaoBus (TpaHUIlbl, 00JaCTH) TPUMEHUMOCTH (PU3HMUECKUX
3aKOHOB, TOHMMATh BCeoOn xapakTep GyHAaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCMOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAM3UPOBATH U OOBSICHATH MEXaHUYECKHE TIPOLIECCHI U SIBICHHUS,
UCIIOJIb3YSl OCHOBHBIE TTOJIOKEHHS M 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBIXKEHHUSI, POPMYIIbI KHHEMATUKH PaBHOYCKOPEHHOTO
IBUXKEHUS, TpeoOpazoBanus ["anumes 1isi CKOPOCTH U TIEpEeMEIEHNUS,
3aKOHbl HpIOTOHA, NPUHIIMTI OTHOCUTENIBHOCTH [ anumnes, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCa U MEXaHUYECKOU
SHEPTUH, CBA3b PAOOTHI CUJIBI C U3MEHEHUEM MEXaHHUUYECKOU SHEPTHH,
YCJIOBUSI PaBHOBECHS TBEPAOTO TeNa), IPH 3TOM HUCIOJIb30BaTh
MaTeMaTH4YECKOE BbIPA)KEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
IPUMEHUMOCTU (PU3UYECKUX 3aKOHOB: MpeodpazoBanumii ['anunes, BTOporo
Y TPETHET0 3aKOHOB HBIOTOHA, 3aKOHOB COXPaHECHUSI UMITYJIbCA U
MEXaHMYECKOW IHEPIUH, 3aKOHA BCEMUPHOI'O TATOTEHUSI;

AHATM3UPOBATH U OOBSICHATH TETUIOBBIE MPOIIECCHI U SBICHUS, UCTIOIB3YSI
ocHoBHbIe TIoJIokeHsI MKT 1 3aKOHBI MOJIEKYISIPHON (PUBUKH U
TEPMOJAMHAMUKHU (CBA3b JABJICHUS UICAIBHOTO ra3a co CpeaHei
KMHETUYECKOM SHEPTUEN TEMIIOBOIO ABUKEHUS U KOHLICHTPALUEHN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHI BELIECTBA CO CPEIHEN KUHETUYECKOU
SHEPrueu TEIIOBOTO JIBUKEHHUSI €r0 YaCTHL], CBA3b JIaBIECHUS UIECATBHOIO
raza ¢ KOHIIEHTPAIMEeN MOJIEKYJ U €ro TeMIIepaTypoil, ypaBHEHUE
MenpaeneeBa—Kitaneipona, nepBblii 3aKOH TEPMOJIUHAMUKH, 3aKOH



COXpaHEHHMS DHEPTUU B TEIUIOBBIX MPOIECCAX), MPU 3TOM UCIOJIb30BAThH
MAaTEMaTHYECKOE BBIPAXKEHNE 3aKOHOB, YKA3bIBaTh YCIOBUS
MPUMEHUMOCTH ypaBHeHUs MeHnneneeBa—Knaneiipona;

aQHAJTM3UPOBATH U OOBACHSITH AICKTPUUECKUE SIBIICHUSI, UCIIOJIb3YSI
OCHOBHBIE MOJIOKEHUS U 3aKOHBI AJIEKTPOJUHAMUKY (3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsiaa, 3akoH KynoHa, MOTEHIIMaIbHOCTh
AJIEKTPOCTATUYECKOTO TMOJIsA, IPUHIUI CYNEPIO3UIUN IITEKTPUUECKUX
MOJIEH, MPU 3TOM YKa3bIBasl YCIOBUSI MPUMEHUMOCTH 3aKkoHa Kyrona, a
TaKXe MPAKTUUECKN BaXKHbIE COOTHOIIECHUS : 3aKOHBI OMa J1J1s1 ydacTKa
LEMH U JJ1s1 3aMKHYTOM JIEKTPUUECKOM 1ienu, 3akoH J[xoynsa—JIenna,
npaswia Kupxroda, 3akonsr @apajest 41 371€KTPOIU3a);

OMUCHIBATh (PU3UUECKUE MPOIIECCHI U SIBJICHUSI, UCIIOJIb3YS BETUYUHBI:
NepeMeNIEHUEe, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€Jla U CUCTEMBI TEJI, CUIIA,
MOMEHT CHUJIbI, JaBJICHUE, TOTEHIIMAIbHAsI YHEPIUs, KUHETHYECKas
SHEPIusi, MeXaHWYEeCKasi IHEPTUsl, padoTa CUJIbI, IICHTPOCTPEMUTEILHOE
YCKOPEHHE, CUJIa TSHKECTH, CHJIA YIIPYTOCTH, CUJIa TPEHUS, MOIIIHOCTD,
SHEPrus B3aUMOJCHCTBUS Tesia ¢ 3eMIIéi BOJIM3U € MOBEPXHOCTH,
SHEPrus ynpyrou aedopmaiuu npyKUHbI, KOJIUYECTBO TETUIOTHI,
aOCoJIIOTHAs TeMreparypa Teja, pabora B TepMOJIMHAMUKE, BHYTPEHHSIS
SHEPIHs UeaJbHOTO OJHOATOMHOIO Ta3a, paboTa HIeaIbHOTO Tasa,
OTHOCHUTEJIbHAs BJIAXXKHOCTh Bo3ayxa, KII/] uneansHoro TemioBoro
JIBUTATEJS; SJIEKTPUYECKOE T0JI€, HAMIPSIKEHHOCTD DJIEKTPUUECKOTO MOJIS,
HaMpsHKEHHOCTD TOJIST TOYEYHOTO 3apsijia WM 3apsHKEHHOTO 11apa B
BAKyyM€ U B AUAJIEKTPUKE, MOTCHIIMAI DJICKTPOCTATUUECKOTO TOJI,
Pa3HOCTh MOTEHIIMAIOB, AJEKTPOABMIKYIIIAs CUJIa, CUJIa TOKA,
HaIpsHKEHUE, MOIITHOCTh TOKA, JIEKTpUUeCcKass EMKOCTb IIOCKOTO
KOHJICHCATOpa, COMPOTUBIICHUE yYacCTKa LIETH C MOCIIeI0BaTEIbHBIM U
napasjieIbHbIM COCTMHEHUEM PE3UCTOPOB, SHEPTHUS DJICKTPUUECKOTO MOJIS
KOHJICHCATOpa;

O00BSACHATh OCOOCHHOCTH NMPOTEKAHUS (PU3UUECKUX SBICHUA:
MEXaHMYECKOE IBMKECHUE, TEINIOBOE IBUKCHUE YACTHUI] BEIIECTBA,
TEIIJIOBOE paBHOBECHE, OPOYHOBCKOE JABIKCHHE, MU Py3usi, HCITapeHHE,
KUIIEHUE U KOHAEHCAWS, IUIABJIEHUE U KPUCTAJUIM3als, HAITPABICHHOCTh
TEIUIONEPEIAuH, JICKTPU3ALHS TEJ, SKBUITOTCHIIMAIBHOCTh ITOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOAUTH MCCIICIOBAHNE 3aBUCUMOCTH OJHOW (PU3NUYECKON BETUIHHBI OT
JOPYrOM C UCIIOJIB30BAHUEM MPAMBIX H3MEPEHUN, IPU ITOM
KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBAThH PE3YJIHTATHI MOJYYEHHOMN
3aBUCUMOCTU (PU3MYECKUX BEJIMUMH B BUJE IPAPUKOB C YUETOM



aOCOJIOTHBIX MTOTPENTHOCTEH N3MEPEHHU, JeNIaTh BEIBOBI IO PE3yJIbTaTaM
HCCIIeIOBAHUS;

MIPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NICCKUX BEIUYUH, IIPU ITOM
BBIOMpATH OMTUMAJIBHBIN METO]T U3MEPEHUS, OTICHUBATh a0COFOTHBIC U
OTHOCHUTEJIBHBIC IMOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPCHHI;
IIPOBOUTH OIBITHI 11O TIPOBEPKE MPETOKEHHON TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATH AKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATH
MOJTYYCHHBIE PE3yJIbTATHI M IeJIaTh BBIBOJI O CTATyCE MPEIIOKCHHON
TUTIOTE3HI;

co0Jro1aTh MpaBuiia 6€30MacHOTO TPY/ia MPU MPOBEJCHUN UCCIICIOBAHUIMA
B paMKax y4yeOHOT0 3KCIIEPUMEHTA, MPAKTHKyMa B YIeOHO-
UCCJIEIOBATEIBCKONU U MPOSKTHOM ESITEIHLHOCTH C UCTIOJIH30BAHHEM
U3MEPUTENIHLHBIX YCTPOUCTB U JJa00PaTOPHOTO 00OPYAOBAHUS;

perath pacyETHBIC 3a/1aYy C IBHO 33JJaHHOM M HESIBHO 3aaHHOU
bu3uIecKoi MOJIEIBIO: HA OCHOBAHUY aHAJIM3a yCIIOBUSI 0OOCHOBBIBATH
BBIOOp (pu3HUecKoi MoieNn, OTBEUAIOIIe TpeOOBaHUAM 3a1auH,
NPUMEHSATH (OPMYITBI, 3aKOHBI, 3aKOHOMEPHOCTH U MTOCTYJIaThI
(GU3HYECKUX TCOPUH MTPH UCTIOIb30BAHIHM MaTEMaTHYCCKUX METOIOB
pelIeH s 3a7a4, MPOBOJIUTH PACUEThl HA OCHOBAHWU UMEIOIINXCS JJAHHBIX,
aHAJIM3UPOBATH PE3YJIBTAThl U KOPPEKTUPOBATH METOIBI PEIICHUS C
y4€TOM TOJTYYEHHBIX PE3yJIbTaTOB;

peniaTh KauecTBEHHbIE 3a/1auu, TpeOyIoue NIpUMEeHEeHUs 3HaHUN 13
Pa3HbIX pa3lieNoB Kypca GU3uKH, a TaK)Ke WHTErpalliy 3HAHUM U3 APYTUX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA: BHICTPAUBATH JTIOTHUYECKYIO
IENOYKY PACCYXKACHUH C OMOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUE SBIICHHUS;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS JJIs1 OOBSICHEHUS OCHOBHBIX
MPUHIIMIIOB PAaOOTHI U3MEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOHUCTB
Y TEXHOJIOTHYECKHUX MPOIIECCOB;

IPUBOJUTH MIPUMEPHI BKIIaJIa POCCUUCKUX U 3apYyOEIKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B O0BSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUDa, B pa3BUTHE TEXHUKH U TEXHOJIOTHI;

aHAIM3UPOBATH U OIIEHUBATH MOCJIEICTBHS OBITOBOW U MTPOU3BOJACTBEHHOM
NESTETHPHOCTH YEJIOBEKA, CBI3aHHON ¢ (PU3MYECKUMU TIPOIIECCAMU, C
MO3UIUHN IKOJIOTUIECKOMN 0€30MacHOCTH, IPEICTABICHUN O palliOHATHBHOM
IPUPOJIOTIOIH30BAHNH, & TAKKE Pa3yMHOM HCIIOH30BAHUHU JOCTHKEHUN
HAYKU ¥ TEXHOJIOTHH IS JaTbHEHIIIETO pa3BUTHS Y€IIOBEYECKOTO
o01IecTBa;



MPUMEHSATH Pa3INYHbIE CIOCOOBI pabOoThI ¢ HHPpOpMaLUen (PU3NIECKOTO
coJiep KaHMsl C UCTIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJIOTUH, TPU 3TOM UCIOJb30BaTh COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU ISl IOUCKA, epepabOTKU U MPEAbSIBICHHS YUEOHOU 1
HAYYHO-TIOMYJISIPHON HH(POPMALIUK, CTPYKTYPUPOBAHUS U MHTEPIIPETALUN
UH(pOpPMALIMH, TTIOTYYEHHON U3 PA3IMUYHBIX HCTOYHUKOB, KPUTUUECKU
aHAJIM3UPOBATH MOTYYAEMYI0 HH(OPMAIIUIO U OLIEHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCS 3HAHUM, TaK U Ha OCHOBE
aHaiM3a UCTOYHUKA UHPOpPMALIUK;

NPOSIBIIATH OPraHU3allMOHHbIE U TTO3HABATEbHbIE YMEHUS
CaMOCTOSATEILHOTO TPUOOPETEHHSI HOBBIX 3HAHUW B MPOIECCE
BBITMIOJTHEHUSI IPOEKTHBIX U yUeOHO-UCCIEA0BATEIbCKUX padoT;

paboTaTh B IpyIIe C UCIIOJHEHUEM Pa3IUYHBIX COLIMATIBHBIX POJIEH,
IUTAHUPOBATH PAOOTY IPYIIIbI, PAIMOHAIBHO PACIIPEACIIATh AEATEIbHOCTD
B HECTaHAAPTHBIX CUTYaIUsX, aIEKBATHO OLIEHUBATH BKJIAJ KaXJI0T0 U3
YYaCTHUKOB I'PYIIIbI B PEIICHHE paCCMAaTPUBAEMOM TPOOIIEMBI;
IPOSIBIIATh MOTUBALIMIO K Oyny1ieil mpodeccuoHaIbHON AESITENIbHOCTH TI0
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MpOduUIIs.

K xoniy o0yuenus B 11 knacce nipeAMETHBIE PE3yNIbTAThl HA YTITyOIEHHOM
YpPOBHE JOJKHBI OTPakaTh CHOPMHUPOBAHHOCTh Yy 00YUAIOLIUXCSl YMEHUI:

MOHUMATh POJIb PU3UKHU B IKOHOMHUUECKOU, TEXHOJIOTUYECKOH,
COLIMAJILHOM M 3TUYECKOU cepax eaTebHOCTH YeJIOBEKa, POJIb U MECTO
(GbU3UKH B COBPEMEHHON HayqHOU KapTHHE MHUPA, POJIh aCTPOHOMUH B
IPAKTUYECKON IeITeTbHOCTH YeJIOBeKa U JajdbHEeHIeM HayqHO-
TEXHUYECKOM Pa3BUTHH, 3HAUEHUE OMUCATEIbHOM, CHCTEMaTU3UPYIOIIEH,
0OBSICHUTEIFHON M TPOTHOCTUYECKON (PYHKIIMIA (PU3HIECKON TEOPUH —
ANEKTPOANHAMUKH, CTICIMATIEHON TEOPUH OTHOCUTEIHHOCTH, KBAHTOBOM
busuku, posb GU3NIECKON Teoprr B (HOPMUPOBAHUY TPEICTABICHUN O
duznueckoi KapTuHE MUpPa, MECTO (PU3UIECKON KapTUHBI MUPA B OOIIEM
PAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUN O IPUPO/IE;
pa3nuvaTh YCIOBHS MPUMEHUMOCTH MOJIENIeH (PU3NUECKUX TEN U
IPOLIECCOB (SIBJICHUI ): OJJHOPOIHOE ANEKTPUUECKOE U OJHOPOHOE
MarHUTHOE MOJIsl, TApPMOHUYECKUE KOJIeOaHus, MaTEMAaTUYECKUI MAsTHHK,
UJCAIbHBIN PYKUHHBIA MasTHUK, TADMOHUYECKHUE BOJHBI, NICATbHBIN
Kosie0aTeIbHBIN KOHTYP, TOHKAS TUH3a, MOJICNIeH aTOMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICIN CBETA;

pasinyath yciaoBus (IpaHulbl, 00JaCTH) TPUMEHUMOCTH (HU3UYECKHUX
3aKOHOB, TOHUMATh BceoOInid xapakTep (yHIaMEHTaIbHBIX 3aKOHOB 1
OTPAaHUYEHHOCTH UCMOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATH U OOBACHSTH 3JIEKTPOMATrHUTHBIE MPOLIECCHI U SIBICHMUS,
HCIIOJIb3YsI OCHOBHBIE MOJI0KEHHSI M 3aKOHBI 3JIEKTPOIMHAMUKHU U
cHenuanbHOU TEOPUH OTHOCUTENBHOCTH (3aKOH COXpaHEHUs
ANEKTPUYECKOro 3apsiaa, cuna Amnepa, cuia JlopeHiia, 3akKoH
3JIEKTPOMArHUTHOW MHAYKIMH, TTpaBuiio Jlenua, cBsizp D1C
CaMOMHIYKIIMH B 3JIEMEHTE 3JIEKTPUYECKON LIETIH CO CKOPOCTHIO
U3MEHEHHMsI CUJIbI TOKA, MOCTYJIAThl CHIEUAIbHON TEOPUU
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAJIM3UPOBATH U OOBACHITH KBAHTOBBIE MPOLECCHI U SBJIECHUS, UCIIOJIb3YS
MOJIOXKEHMSI KBAHTOBOM (M3HKHU (ypaBHEHHE DUHIITEHHA JIJIs
dotorddexra, nepsblit U BTOpoi noctynarsl bopa, npunnumn
COOTHOILIEHUS HeonpenenénnocTell ['eitsendepra, 3aKOHbI COXpAHEHHUS
3apsI0BOTO M MaCCOBOT'O YMCEN U SHEPTHH B SIACPHBIX PEaKLUsIX, 3aKOH
PaIMOaKTUBHOTO pacrasa);

OMKCHIBATH (PU3UYECKUE MPOLIECCHI U SBJICHUS, UCTIONIb3YSI BEJIMYUHBI:
HANPSHKEHHOCTD 3JIEKTPUYECKOTO TO0JIsA, TOTEHIIUAJ 3JIEKTPOCTAaTUYECKOTO
0JIs1, PA3HOCTh MOTEHIIUATIOB, JIEKTPOABMKYIIAs CUJIa, UHTYKIUS
MarHUTHOTO TOJIsl, MATHUTHBIN MOTOK, cujia AMIepa, UHIyKTUBHOCTb,
ANEKTPOABMKYIAS CUJIA CAMOMHAYKIIMH, SHEPTUSI MAaTHUTHOTO TIOJIS
IPOBOJAHUKA C TOKOM, PEISTUBUCTCKUIN UMITYJIbC, TIOJTHASL SHEPT U,
AHEPTHUs MOKOSI CBOOOTHOM YaCTHUIIbI, PHEPTUS U UMITYIbC (DOTOHA,
MacCOBO€ YMCJIO U 3apsj pa, SHEPTHsI CBS3H sIIpa;

00BSACHATh OCOOCHHOCTH NMPOTEKAHUS (PU3UUECKUX SBICHUMN:
ANIEKTPOMArHUTHAs MHAYKIUS, CAMOMHAYKIIHS, pe30HAHC, UHTEphEpEeHITUS
BOJIH, TU(paKius, TUCTIEPCHsi, TOJTHOE BHYTPEHHEE OTPaKEHUE,
doToanekTpudeckuii 3pdext (poTodrddext), ansda- u Gera-pacnasl
anep, raMMa-u3IydeHue siaep, Gu3ndeckue MPUHIUIBI CTIEKTPAIbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAPABICHUE UHIYKIIMM MAarHUTHOTO TOJIs1 TPOBOIHUKA C
TOKOM, cuJibl Amriepa u cuiibl JIopeHua;

CTPOUTDH N300paKEeHHE, CO3/1aBAEMOE TNIOCKUM 3€PKaJIOM, TOHKOM JTMH30H,
U PacCUYUTHIBATh €T0 XapaKTEPUCTUKH;

IPUMEHSITh OCHOBOIIOJIArarol1e aCTPOHOMUYECKUE TIOHSTHSI, TEOPUH U
3aKOHBI JIJIsl aHATU3a U OOBSICHEHHS (PU3UUECKUX MPOIIECCOB,
IPOUCXOIAIIMX B 3BE3/1aX, B 3BE3/IHBIX CUCTEMAX, B MEKTAITAKTHYECKOM
cpene; ABMKSHUS HeOSCHBIX TeJ, SBOJIONUH 3BE3T 1 BeeneHHOM;
IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEMUHH C
WCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH, ITPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (PUKCUPOBATH PE3YyJbTATHI MOJTYUYEHHON 3aBUCUMOCTH



(u3HUECKUX BETUYHH B BUJI€ TPaPUKOB C YUETOM aOCOIIOTHBIX
MOTPEITHOCTEN U3MEPEHHUIA, JeNIaTh BBIBOJBI IO PE3yJIbTaTaM
WCCIICIOBaHMS;

MPOBOIUTH KOCBEHHBIC U3MEPEHUS (PU3NIECKUX BEITUYNH, IPU STOM
BBIOMPATh ONTUMAJIBHBIA METOJ U3MEPEHUS, OLIEHUBATh A0COIIOTHBIC U
OTHOCHUTEJbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUH;
IPOBOJIUTH OMBITHI TIO MTPOBEPKE MPEITI0KEHHON THITOTE3bI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTATBHYIO YCTAHOBKY, aHAJTM3UPOBAThH
MOJTyYeHHBIE Pe3yIbTAaThI U JIeJaTh BEIBOJ O CTATyCe MPEITI0KEHHON
THITOTE3BI;

OTHCHIBATh METO/IbI MOJIYICHHS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUI;
co0ro1aTh TpaBuiia 0€301MacHOr0 TPy/Aa MPH MPOBEISHUH UCCIICTIOBAHUIA
B paMKax y4eOHOT0 SKCIIEPUMEHTa, MPAaKTUKyMa U y4eOHO-
MCCIIEJIOBATEIHCKON U MMPOSKTHOM NIEATEITHPHOCTH C UCITOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a0OPATOPHOTO 000PYIOBAHNUS;

pemaTth pacyETHBIC 3a7a9H C IBHO 3a/IaHHOW U HESIBHO 3a/IaHHOM
du3ndIecKoii MOJIETbIO: HA OCHOBAHHH aHaJIM3a YCIOBHS BEIOMPATh
¢u3ndyecKue MoIeNv, OTBEYArOIIne TPEeOOBAHUSIM 3a1a4i, IPUMEHSTh
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThl (PU3NUECKUX TEOPUI
IpY UCIIOJIb30BAaHUU MaTeMAaTUYECKUX METO/I0B PELICHU 3aad,
IPOBOJIUTH pacYEThl HA OCHOBAaHUHU UMEIOIIUXCS TaHHBIX, AaHAJTM3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METO/IbI PEILICHUS C YIETOM MOIYUEHHBIX
pe3yJbTaTOB;

pelaTh Ka4YeCTBEHHbIE 3a/1a4H, TPEOYIOLIEe MPUMEHEHUS 3HaHUH U3
pa3HBIX pa3/ienoB Kypca (pU3UKH, a TAK)KE UHTETPALMY 3HAHUN U3 JPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IMKJIA: BHICTPAUBATh JIOTHYECKYIO
LIEMOYKY PacCy JICHUN C ONOPOM Ha N3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUE SBIICHHUS;

UCTOJIb30BaTh TEOPETUUECKUE 3HAHUS 111 OOBSICHEHHUSI OCHOBHBIX
OPUHIUIOB pabOTHl U3MEPUTETBHBIX IPUOOPOB, TEXHUUECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOIECCOB;

HPUBOAUTD MIPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKU, B O0BSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHII;

aHaJIM3UPOBATh U OLICHUBATH MOCIEACTBHS OBITOBOM U MPOU3BOJCTBEHHON
JeSITeIbHOCTH YeJIOBEeKa, CB3aHHOM ¢ (PU3MUECKUMU MPOIIECCAMH, C
MO3HUIMNA SKOJIOTMYECKOI 0€30MacHOCTH, MPEACTABICHUI O PallMOHATIBEHOM
MIPUPOIOTIONB30BAHIH, A TAKKE PA3yMHOM HCIIOIb30BAHUU JOCTHUKCHHUN



HAYKH U TEXHOJIOTUM JJIs JAJIbHEUILIETO PAa3BUTHUS YEIIOBEYECKOTO
o01ecTBa;

MPUMEHSATH Pa3INYHbIE CIOCOOBI pabOThI ¢ HHpOpMaLUen PU3NIECKOTO
COJIEp>KaHUsI C UCIIOJIb30BAHUEM COBPEMEHHBIX HH(DOPMAIIMOHHBIX
TEXHOJIOTUH, TTPU ITOM UCII0JIb30BaTh COBpEMEHHbIE HH(POPMAIIIOHHbIE
TEXHOJIOTUH JJIsl TIOMCKA, epepabOTKU U MPEIbIBICHUS yUeOHOU U
HAyYHO-MOMYJISIPHON UH(pOpMAIUU, CTPYKTYPUPOBAHUS U UHTEPIIPETALINU
uH}OpMaILK, MOTYICHHON U3 Pa3IUYHBIX UICTOUHUKOB, KPUTUUECKHU
aHAJIM3UPOBATH MOJyYaeMyI0 HHPOPMAITUIO U OIICHUBAThH €¢
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUM, TaK U HA OCHOBE
aHaJu3a UCTOYHHKA WH(pOpMaIIN;

MPOSIBJISITh OPTaHU3AIMOHHbBIC U IO3HABATEIILHBIC YMEHHUS
CaMOCTOSITEILHOTO MPUOOPETEHUSI HOBBIX 3HAHUI B TIpoIIeCcCce
BBITIOJIHEHUS TTPOCKTHBIX U y4eOHO-UCCIIEI0BATEIbCKUX PadoT;

paboTaTh B TPYIINE C UCTIOJHCHUEM PA3IUYHBIX COIUAIIBHBIX POJIEH,
IJIAHUPOBAThH PAOOTY TPYIIIIBI, PAIMOHATBLHO PACTIPEACIISITE ACATEILHOCTh
B HECTAH/IAPTHBIX CUTYAIUAX, aJeKBaTHO OILICHUBATH BKJIA] KKIOTO U3
YYaCTHUKOB IPYMIIBI B PEIICHUE PACCMAaTPUBAEMOU TIPOOIIEMBI;
IIPOSIBJISATh MOTUBAIIUIO K OyayIiei npodecCHOHAIbHON NeATeIbHOCTH 110
CIIEUAIBHOCTSM (DPU3UKO-TEXHUUYECKOTO TTPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrtpoasnsie | IIpakrnyecku
n/n NMPOrpaMmblI Bcero o0pa3oBaTesIbHbIE
padoThI e padoThI
pecypchbl
Pa3zaen 1. HAYUHBIM METO/] TO3HAHU S ITPUPO/IbI
. bubnuorexa [JOK
11 HayuHnslii MeTO MO3HAHUS TPUPOBI 6 https://m.edsoo.ru/f16b68d7
Hroro mo paznery 6
Paznen 2. MEXAHUKA
bu6moreka [JOK
21 Kinemaruia 10 1 https://m.edsoo.ru/f16b68d7
bu6moreka [JOK
22 Hunamika 10 https://m.edsoo.ru/f16b68d7
N bu6mmoreka [IOK
23 Cratika TBEpAOrO TeNa ° 1 https://m.edsoo.ru/f16b68d7
bubnuorexa [JOK
24 3aKOHBI COXPAHEHHUS B MEXaHUKE 10 1 httos://m.edsoo.ru/f16b68d7
Utoro no pazneny 35
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJAUHAMHUKA
. bubmmoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15 1 https://m.edsoo.ru/f16b68d7
bu6muoreka [JOK
3.2 Tepmoannamuka. TennoBble MalTuHbI 20 1 https://m.edsoo.ru/f16b68d7




33 ArperarHble cocTOsIHUS BeniecTBa. Pa3zoBble 14 bubnuoreka [IOK
' IEPEXOIBI https://m.edsoo.ru/f16b68d7
Wroro mo pazneny 49
Paznen 4. 3JIEKTPOAUHAMUKA
bu6morteka [IOK
41 IICKTPHHECKOE T1071e 24 https://m.edsoo.ru/f16b68d7
. . bubnuotexa [JOK
4.2 [ToCTOAHHBIN IEKTPUUYECKUI TOK 24 https://m.edsoo.ru/f16b68d7
bu6moreka [JOK
4.3 TOKH B pasmiHbIX Cpefiax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 54
Paznen 5. PUSUUYECKUN MPAKTUKYM
. bu6moreka [JOK
>1 Dusirieckiit IPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro o pazueny 16
bu6mmoreka [IOK
Peseparoe Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne n/m P Konrtpoabnsie | Ilpakrnueckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pa3znea 1. JIEKTPOAUHAMMUKA
bu6moreka [IOK
11 MarmmrHoe niose 14 https://m.edsoo.ru/39859ef1
bu6moreka [{OK
12 DEKTPOMATHHTHAS HHIYKIAS 13 1 https://m.edso0.ru/39859¢f1
Hroro mo pazueny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
bu6moreka [JOK
2.1 Mexannyeckue KojiebaHus 10 https://m.edso0.ru/39859¢fL
bu6mmoreka [IOK
2.2 DNIeKTpOMarHuTHBIE KOJIeOaHuUs 15 https://m.edso.ru/39859¢fL
53 MexaHW4eCcKHe U 3JIEKTPOMAarHUTHbIE 10 1 bubnuoreka [IOK
' BOJTHBI https://m.edsoo.ru/39859ef1
bubmuorexa [JOK
24 Ontuia 25 ! https://m.edsoo.ru/39859ef1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEIITUAJIBHON TEOPUU OTHOCUTEJBbHOCTH

3.1

Ocuosel CTO

5

bu6mmoreka [JOK
https://m.edso00.ru/39859ef1

Hroro no pazneny




Pa3zngen 4. KBAHTOBASI ®PU3UKA

4.1 KopnyckynapHO-BOITHOBOH AVajIn3M 15 bubmmorexa IOK
) PIHYCKYJIAp Y https://m.edso0.ru/39859¢f1
bu6moreka [IOK
4.2 PusmKa aToma S https://m.edso0.ru/39859¢f1
43 ®u3nKa aTOMHOTO sJIpa U dJIEMEHTapPHBIX 5 bubnuoreka [IOK
' YACTHIL https://m.edso00.ru/39859ef1
Wroro mo paznery 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

bu6moreka [IOK
5.1 DneMEeHThl aCTPOHOMUU U acTpohU3UKU 12 https://m.edso0.ru/39859¢f1
Hroro o pazmeny 12
Paznen 6. DUSUUYECKAN MPAKTUKYM
. bu6mmoreka [{OK
6.1 DH3HHCCKHT NPAKTHKYM 16 16 https://m.edso0.ru/39859¢f1
Hroro o pazueny 16
Pazgen 7. OBOBLIAIOHIEE IIOBTOPEHUE
Cucremarusanusa 1 00001IeHne
71 MIPEIMETHOTO COJECpPKAHUS U OTbITa 15 bubnunoreka [IOK
' NESATETBHOCTH, MPUOOPETEHHOTO MPH https://m.edso0.ru/39859¢f1
n3yueHuu kypca ¢usuku 10 — 11 knmaccoB
Hroro no pazneny 15
PesepBHOE Bpems 10 bubmmorexa TIOK

https://m.edso00.ru/39859ef1
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoJsnyecTBo 4acos DJIeKTPOHHBbIE
Ne Jara nuppoBbIe
Tema ypoka Kontpoabnsbie | [Ipakruyecku op
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThl e padoThl
pecypcsl
1 ®usznka — pyHIaMeHTaIbHas HayKa O 1 bubnuoreka [IOK
pupoie https://m.edsoo.ru/1beef346
9 Hayunb1ii MeTo1 TO3HAHUS ¥ METO/IbI 1 bu6moreka [IOK
rccaeaoBaHus GU3NIECKUX SBICHHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPUS B MPOLECCE
3 no3Hanus npuposl. Habnronenue u 1 Bubnuorexa LIOK
PHPOLBL. A https://m.edso0.ru/34c49931
IKCIIEPUMEHT B (PU3HKE
Crioco06b1 u3MepeHus GU3nIECKUX bubnuoreka [IOK
4 1
BEJINYUH https://m.edsoo.ru/ca2def03
AGCOIOTHAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (PU3NUECKUX 1 bubmmorexa TIOK
P P https://m.edsoo.ru/7f18fda3
BEJTUYMH
MopenupoBanue B ¢pusuke. Ponb u
5 MecTo (PU3UKU B GOPMUPOBAHUHT 1 bubnunoreka [IOK
COBPEMEHHOI HAYyYHOU KapTHHBI MUDA, https://m.edsoo.ru/eabbded1
B NIPAKTUYECKOU JIEATEIbHOCTH JIFOJIEH
Mexanuueckoe apuxenue. Cucrema
7 orcuera. OTHOCHUTEIBHOCTD 1 bu6mmoreka [JOK
MEXaHU4eCcKoro aBwxeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4l MEXaHUKHU
8 Paguyc-BekTop MaTepuanbHONU TOUKH, 1 bubnuorexa [IOK




€T 0 MPOCKIMHU HA OCHU KOOpAWHAT.

Tpaekropus. [lepemenienue. CKOpocTs.

Nx npoexkuyu Ha OCH KOOPIANHAT

https://m.edso00.ru/30a108a5

PaBHOMEpPHOE ITPAMONIMHEWHOE
nekenue. I'paduyeckoe onucanme

bu6mmoreka [IOK

9
PaBHOMEPHOTO MPAMOJMHENHOTO https://m.edso00.ru/89ba7190
JIBKECHUS

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

11 MrHoBeHHas CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[IpssmonrHeNHOE TBMKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSIHHBIM YCKOPEHUEM
I'paduaeckoe onmcanue

12 MIPSIMOJIMHENHOTO JABUKEHUS C Bubnuorexa LIOK

p g https://m.edsoo.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHUEM
CBoboaHoe majieHue. Y CKopeHue

13 CBOOOHOTO ITaJI€HU. 3aBUCUMOCTD bu6mmoreka [JOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109c
BpEMEHU U UX rpaduxu
JIBKeHHE Tena, OpOIIEHHOTO MO/ bubmuorexa [JOK

14
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nemxenue. J[Brxenue
110 OKPY>KHOCTH. YTJIOBas U JIMHEWHAs

15 ckopoctb. [lepuoa u yactora bubmmorexa TIOK

P - HepHOA ' https://m.edsoo.ru/33196fbe
LleHTpoCTpeMHUTENBHOE U TIOJTHOE
YCKOPEHUE
16 KonTtponsHas paborta no reme bubnuorexa [IOK




"Kuuemaruka"

https://m.edso0.ru/1242{32¢

IIepBblii 3ak0H HproTOHA.
NHepunanpHble CUCTEMBI OTCYETA.

bu6mmoreka [IOK

17
[Tpunnun otHocuTenpsHOCTH ["anunes. https://m.edsoo.ru/5a9e4a64
HeunepuinansHbie cCCTEMBI OTCUETA
18 Cuna. PaBHOCHCTBYIOIIAS CHIIA. bubnuotexa [JOK
Bropoii 3akon Herotona. Macca https://m.edso0.ru/141d3837
19 Bzaumopericteue ten. Tperuii 3aKkoH bubnuorexa [JOK
HeroTona https://m.edsoo.ru/57dba505
[Tpunun cynepno3unuu cuil. Pemenne
20 3ap anLa 1} }I]/IHM:HGHI/IG 3aKOHOB bubmioreia LIOK
8 p https://m.edsoo.ru/bdf997fb
Hprorona
3aKOH BCEMUPHOT'O TATOTEHHUSL.
21 OKBHUBAJIEHTHOCTh I'PABUTALIMIOHHON U bubnrorexa LIOK
N p & https://m.edsoo.ru/9aba2b0a
WHEPTHON Macchl
99 Cuita TSKECTH U YCKOPEHHE bubnuoreka [IOK
CBOOOIHOTO IMaIEHUS https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
23 HUCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnuoreka [IOK
KOCMHMYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubmuorexa [JOK
24 . I'yka. B
Cuna ynpyroctu. 3akon I'yka. Bec tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Tpupoaa u BuabI cui bubnunoreka [JOK
25 TpeHHUs. [|BU>KEHHE B )KUJIKOCTH U Ta3e C https://m.edsoo.ru/1fa86499
Y4ETOM CHUIIBI COITPOTUBIICHUS CPE/BI https://m.edsoo.ru/2ch29676
26 Hasnenue. ['unpocrarnyeckoe bubnuorexa LIOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOGCOTIOTHO TBEPIOE TEIIO. bubnuoreka [{OK
27 [locTynarenpHo€ U BpalaTeabHOE bubnuoreka [IOK
JB>)KEHUE TBEPJIOTO TEJIA https://m.edsoo.ru/2b95d57e
28 MOMEHT CUJIbl OTHOCHUTEIIBHO OCH bu6moreka [IOK
BpaieHus. [lmeyo cumbl https://m.edso0.ru/653d3459
CrnosxeHune cuil, IPUIOKEHHBIX K
29 TBEpAOMY Teny. LIeHTp TshkecTu Tena. bubnuoreka [IOK
VYcnoBus paBHOBECHS TBEPIOTO TENA. https://m.edsoo.ru/9aa79a7d
Bunasl paBHOBeCHS
bu6moreka [IOK
30 Pemerve 3anas https://m.edsoo.ru/dclcaacO
31 KounTponbnas paborta o teme bubnuoreka [IOK
"Ilnnamuka. Ctatuka TBEpaoro renaa" https://m.edsoo.ru/9f5a574¢c
Nmnynbc maTepuanbHON TOUYKH,
CHUCTEMBI MaTepHaAIbHbBIX TOUEK. LleHTp bubmuorexa [JOK
32
MAacc CUCTEMbI MAaTEPHUAIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 ABUKEHHUM IIEHTPA Macc
Nmnynbe cuiibl 1 KI3MEHEHUE UMITYJIbCa
33 Tena. 3aKOH COXPaHEHHUsI UMITYJIbCa. bubmorera I[OK
https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MoMeHT uMItysbca MaTepUATIbHON
34 Touku. [IpencTaBienre o coXxpaHeHUHU bubmuorexa [JOK
MOMEHTAa UMITYJIbCA B LIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISAX
bubmuorexa [JOK
35 Pemerte sanat https:// m.edsocI)J.: ru/f7706d63
36 PaboTa cuiibl Ha MaJIoM ¥ Ha KOHEUHOM bubmuorexa [JOK

nepemeneHuu. [ padguueckoe

https://m.edso00.ru/913974c7




MPECTaBICHUE PAOOTHI CHIIBI.
MOoLHOCTh CUJIBI

Kunernueckas sueprus. Teopema 06

bu6mmoreka [IOK

37 W3MEHEHUH KHHETUYECKON YHEPTUU
o P https://m.edsoo0.ru/9a5e2e74
MaTepHAITLHON TOYKH
IToreHuManbHbBIE U HEIOTEHIIMAIBHBIE
38 cwisl. [loreHmmansaas >Heprus. Bropas bubmorexa HOK
) 1 Pri. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tperbs kKocMuveckast CKopocTh. CBsI3b
pabOThI HEMTOTCHITHATIBHBIX CHJI C
39 W3MEHEHHEM MEXAaHUYECKOU DHEPTUU bubmorexa LHOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXpaHEHUS
MEXaHUYECKOW SHEPrUU
Yapyrue u He A€ CTOIKHOBEHHUS.
40 vy E]Z]II:IeHl/Ie ]SeyH If }J"IFJ'II/I ISl HACAIBLHOM bubmorexa HOK
p PHY g & https://m.edsoo.ru/f30f43b6
JKHUIKOCTH
41 KonTtponbHas padoTa 1mo Teme "3aKoHbI bubnuoreka [IOK
COXpaHEHUs B MexaHUKe" https://m.edsoo.ru/474e7c4a
Pa3sutHe npeacrasiieHUI 0 IPUPOIE
42 TEILIOTHI OI()DHOBHLIG nono;xelfmf MKT bubmnorexa ITOK
' ' https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe nBHKeHUE
Ctpoenue ra3000pa3HbIX, KUIKUX U
43 TBEPABIX TEN. XapaKTep ABWKEHUS U bubmnorexa ITOK
P L PAKTEp A https://m.edsoo.ru/c44d02e2
B3aUMOJICHCTBHS YaCTHI] BEIIECTBA
Macca 1 pa3mepsl MOIEKYI (ATOMOB).
44 Konnqecho BeileCTBa l'i]oc(TOHHHaﬂ) Bubmorexa TOK
' https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmnepatypa. TernnoBoe paBHOBECHE. bubnuorexa LIOK




IIkana [eabcus

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

46 Pemenue 3agau bubmorexa IOK
a https://m.edsoo.ru/1531aba5
. bubnuorexa [JOK
47 Wneansueiii ras. I'a3oBbIe 3aKOHBI https:/m.edsoo.ru/1deb2367
48 VYpaBaenue Meneneesa-KnanerpoHa. bubnuorexa [JOK
Pemenne 3amau https://m.edso0.ru/8d12c328
49 AOcouroTHast TeMrneparypa. 3akoH bubnuorexa [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 H3omporiecchl B UieaqbHOM rase ¢ bu6moreka [IOK
MOCTOSHHBIM KOJIMYECTBOM BEIeCTBa https://m.edso0.ru/68878d51
I'pacdpmaeckoe mipeacraBiaeHne
51 Hfog) OLIECCOB: fngTe Ma, U30X0pa bubmorexa HOK
pont ’ pMa, pa, https.//m.edsoo.ru/1344327b
n3obapa
bu6mmoreka [JOK
52 Ocrosuoe ypasuenue MKT https://m.edso00.ru/c8094721
bu6mmoreka [JOK
53 Pemenne sazas https://m.edso00.ru/10265a05
CBs13b a0COTIOTHOM TEMIIEPATypPhI
TEPMOAMHAMUYCCKON CUCTEMBI CO
54 CpeHe KHHETHYECKON dHEpruei https://m.edsoo.ru/c38af875
MOCTYNATENbHOTO TEIJIOBOTO JIBUXKEHUS
€€ 4acTHIl
55 O06o01IeHre U cuCTeMaTH3aIus 3SHAHU I bubmuorexa [JOK
no teme "OcHoBel MKT" https://m.edso0.ru/09d12fd8
56 KonTposneHas padora no reme "OCHOBBI bubnuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonHaMuueckas cuctema. 3agaHue bubnmuoreka [JOK




BHEIIHUX ycnoBui uis T/l cucreMsl.
Buemnue 1 BHyTpeHHUE ITapaMeTpBl.
[Tapamerpsl T/] cucremsl Kak cpeHue
3HAQ4YEHMS BEIMYHH, OIIMCBIBAIOIIUX €€
Ha MUKPOCKOIINYECKOM YPOBHE

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

HyneBoe Hauano TepMOIMHAMUKH.

bu6moteka [IOK
58 Camonpou3BoJibHas penakcaius T,
P P 8 A https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TETUIOBOMY PaBHOBECHIO
Mojens uieanbHOTO ra3a B bubmmoreka [IOK
59 TEPMOJNHAMUKE. Y CIIOBUSA https://m.edso0.ru/2935500
MPUMEHUMOCTH 3TOUM MOIeTTH 1
60 YpaBuenue MenaeneeBa-Kianeitpona u bubmuorexa [JOK
BBIPAKEHUE JJIsI BHYTPEHHEN SHEPrUU https://m.edso0.ru/bal1178d0
Bripaskenue 1u1si BHyTpEHHEN SHEPTUU
61 OJHOATOMHOTO MIEaJILHOI'O Trasa. bu6mmoreka [JOK
KBazucrarnueckue U HeCTaTUYECKHE https://m.edsoo.ru/acbcacl5
MPOIIECCHI
DneMeHTapHas paboTa B
62 TepMOAHAMUKe. Berauciienre paboThl bubnuorexa [JOK
o rpaduky mnpoiecca Ha pV- https://m.edsoo.ru/741d5738
TUarpaMme
Tennonepenaya kak cnocod N3MEHEHUS
63 BHyTpeHHeH 3Heprun T /I cuctembl 0e3 bubmorexa [JOK
YIp p https://m.edsoo.ru/3d734561
COBepILEHUs pabOThI
KonBekuus, TenionpoBoAHOCTb, bu6muoreka [JOK
64
H3Iy4YEeHHUE https://m.edso0.ru/157b54cd
65 KoanduecTBo TemnoTel. TemmoéMKoCcTb bubnmuoreka [JOK

Tena. YAeabHas U MOJIdpHas

https://m.edsoo.ru/7ba67355




TEIUIOEMKOCTH BellecTBa. Y JeabHas
TEIJIOTa CTOPAHUS TOILIIMBA

Pacuér xonuyecTBa TEIUIOTHI IPU

bu6mmoreka [IOK

66
TeIIonepeaade https://m.edsoo.ru/1db5ad4e
67 [TonsiTre 06 agabaTHOM TIpOIIEcCe. bubnuoteka [JOK
[TepBrIil 3aKOH TEPMOAMHAMHUKH https://m.edso0.ru/d8098824
KonuuecTBo TemoTs! u paboTa Kak
68 Mepbl U3MEHEHHUS BHYTPEHHEH SHEPI U bubmorexa IIOK
p ytp P https://m.edsoo.ru/b047alcd
Tl cuctemsl
BTtopoii 3ak0H TepMOIMHAMUKY IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [IOK
nporieccoB. HeoOpaTumocTh https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX TTPOIIECCOB
70 [TpuHIUIIBEI AECTBUS TEMIOBBIX bu6mmoreka [JOK
maruH. KT https://m.edso0.ru/2e945513
71 MaxkcumanbHoe 3Hadenne KITJI. [uki bu6mmoreka [JOK
Kapuo https://m.edsoo.ru/fe3857b9
bu6mmoreka [JOK
72 Pewerye 3anaq https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCTIEKThI
73 HCIIOJIb30BaHMSI TETIJIOBBIX JIBUTATEIICH. bubmuorexa [JOK
TennoBoe 3arpsi3HEHUE OKPYKAKOIIEH https://m.edsoo.ru/9867aaa7
cpenbl
bu6muoreka [JOK
4 Pemenne sana- https://m.edso0.ru/c8c70432
O06o0meHre 1 cucTeMaTH3alus 3HaHUH
" bubnuorexa LIOK
75 no teme "Tepmonunamuka. TeroBbie

MAaIuHb"

https://m.edsoo.ru/28d62b3f




KonTtposneHas paboTa o teme

bubmmoreka [{OK

76
"Tepmoannamuka. TenioBble MalIMHbI" https://m.edsoo.ru/1b6e26c5
[TapoobOpa3zoBanue 1 KOHACHCAITHUS. But OK
HoOIMoTEKA
77 Hcnapenue u xunenue. Y aenbHas 1
Spasopanus https://m.edso00.ru/6f8e6777
TEIUIOTa TTAPO0
HacwImmennbie 1 HEHACHIIICHHBIC MTapPHI.
KauectBeHHas 3aBHCUMOCTB IUIOTHOCTH
Y JIaBJICHUS HACBIIEHHOTO TTapa OT Bubs OK
HOIMoTEKA
78 TEMIIEPATYPHI, X HE3aBUCUMOCTD OT I
6Ma HACIIIHHOTO Napa https://m.edsoo.ru/f5¢17d02
o .
3aBUCUMOCTD TEMIICPATYPhI KHUIICHUS OT
JABJICHUS B JKUIKOCTH
79 Braxxaocts Bo3myxa. AOCOIOTHAS U bubnuoreka [IOK
OTHOCHTEIbHAS BIAKHOCTH https://m.edso0.ru/30ebbb79
bu6mmoreka [JOK
80 Pemenne 3amau
a https://m.edso00.ru/18e95ff3
Trépnoe Teno. Kpucramimyeckue u Bu6 10K
. HOIHOTEKA
81 amopdHbIe Tea. AHU30TPOIHUS CBONCTB
https://m.edso0.ru/20a88a03
KPUCTAJIIIOB
[InaBneHne U KpUCTAILTU3ALIMS. BuG OK
nOInoTEKA
82 V nenpHas Tema0Ta INIaBICHUSL. 1
Cv6 https://m.edsoo.ru/6ee91e9f
yOonumanus
Jlebopmaruu TBEPAOTO TEA.
bubmunoreka IJOK
83 Pactsoxenue u cxatue. Casur. Moaynb https://m.e dsocI)_[ru Idalaabl0
fOnra. IMpexen ynpyrux aedopmarnuii T '
TemoBoe pacimMpeHue KUAKOCTEH U Eufs OK
.. HOJIHOTEKA
84 TBEPABIX TEJI. AHTAPMOHU3M TETIJIOBBIX 1

KoJIeOaHU I HacCcTull BE€IICCTBA

https://m.edsoo.ru/7ba5edf2




85 [IpeobpazoBanue sueprun B a3zoBbIX bubmuorexa LIOK
nepexonax https://m.edso0.ru/97a0672f

bu6mmoreka [IOK

86 YpaBHECHHE TEIUIOBOTO OanaHca httos://m.edsoo.ru/ab1521fb

bu6mmoreka [IOK
7 P

8 cHicHie sajad https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHHUE.

Kanunnspuele siBienus. JlaBnenue nos bu6moteka [IOK

88 .

HWCKPUBJICHHON MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
x)unkoctu. opmyna Jlammaca
O06o00meHre 1 cUCcTeMaTH3aIus 3HAaHUH
89 1o TeMe "ArperaTHble COCTOSTHUS bubmorexa IJOK
p https://m.edso0.ru/0b52575¢c
BeniecTBa. ®a3oBbie nepexoap”
KonTtponsHas padoTa o tTeme
90 "ArperatHble COCTOSIHUSI BEIIECTBA bubmorexa [JOK
P Hl ) https://m.edsoo.ru/7dc2a739
®dazoBble nepexo b
DneKkTpu3aius Teil U €€ MPOosIBICHUSL.

o1 DIeKTpuYecKuil 3apsia. JBa Bua bubnuoreka [IOK
3JIEKTPUUECKHUX 3apsAi0B. [IpoBOIHUKY, https://m.edsoo.ru/1aff445f
TUDIEKTPUKHU U MTOTYTIPOBOHUKH
OneMeHTapHBIN JICKTPUUCCKHM 3apsi.

92 3aKkoH COXpaHeHI/IH 3m1:1<T I/Iqecxorg ’ bubmorexa [JOK

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

93 B3aunmoneiictue 3apsanoB. Toueunbie bubnmoreka [IOK
3apsaasl. 3akoH Kynona https://m.edso0.ru/445b7746

bu6mmoreka [JOK

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

https://m.edsoo.ru/08fc19bc




Dnekrpuueckoe nose. Ero aeiictBue Ha

bubmmoreka [{OK

95
3IEKTPUYECKHUE 3apsibl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD 31EKTPUYECKOTO MOJIS.

96 [Ipo6uertit 3apsia. Jlunuu bubnuoreka [{IOK
HaNPsHKEHHOCTH AJEKTPUYECKOTO TTOJIS. https://m.edsoo.ru/3dac6957
OAHOPOIHOE AIIEKTPUUECKOE T10JIe
[TorenmanbsHOCTD bubmmoreka [{OK

97 3IEKTPOCTATHYECKOTO MoJis. Pa3HOCTh https://m.edso0.ru/8002144
MOTEHIINAJIOB U HAIPSHKEHUE 7
[TorenumansHas SHeprUs 3apsiaa B

98 ANIeKTpocTaTudeckoM roste. [ToTeniman bubmmorexa [IOK

p ' https://m.edsoo.ru/af5fa389
ANIEKTPOCTATUYECKOTO MOJIS
CBs13b HaNPSHKEHHOCTHU TOJIS U

99 A3HOCTH MOTEHIIMAJIOB [Tt bubnrorexa LIOK
P t A https://m.edsoo.ru/df7a6838
ANIEKTPOCTATUYECKOTO IMOJIS
[TpunIUI Cynepno3unuu bubnuoreka [IOK

100 .

AJIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4a6c
bu6mmoreka [JOK

101 Pewerye 3anaq https://m.edso0.ru/5a582263
ITone Toueunoro 3apsaa. [lome bubnunoreka [IOK

102 .

PaBHOMEPHO 3apsHKeHHOU cephl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3aPsIKEHHOTO 110
103 00wsémy mapa. [lone paBHOMEpHO Bubmmorexa LIOK
y 13 i P N p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOH MIIOCKOCTH
IIpOoBOIHUKH B 3IEKTPOCTATUYECKOM bubnuorexa [IOK

104
roJje. Y CaoBue paBHOBECUS 3apsI0B https://m.edso0.ru/32405eab

105 JIM3IEKTPUKY U NTOJIYIIPOBOIHUKH B bubnuorexa LIOK

QJICKTPOCTATUYCCKOM II0JIC

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




Konpnencarop. D1nekTpoéMKOCTh

106 KOHJICHCATOPa. DIEKTPOEMKOCTh brbmmorexa [TOK
A pa. P https://m.edso0.ru/845b4f73
IIJIOCKOTO KOHEHCaTOpa
107 IlapannensHoe coeTMHEHUE bubmoreka LIOK
KOHJEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTenpHOE COCTMHEHUE bu6moteka [{OK
KOHJEHCAaTOPOB https://m.edso0.ru/1e992920
109 DHeprusi 3apsHKEHHOTO KOHeHcaTopa bubmorexa [TOK
P P A P https://m.edsoo.ru/73a34f18
bu6moreka [IOK
110 Perwere 3aa4 https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/2743404
0
111 JIBr>keHue 3apsiKEeHHOM YacTHUIIbI B bubmuorexa [JOK
OJHOPOTHOM BJIEKTPUUECKOM TOJIE https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau
113 O06o00meHrEe U cCUCTeMaTH3aIus 3HAaHUH bubmuorexa [JOK
1o Teme "DyeKTpuyeckoe mose" https://m.eds00.ru/5752603f
KonTtponbHas padoTa 1mo reme bubnuoreka [IOK
114
"Dnexrpuueckoe noje" https://m.edsoo.ru/cefe90e9
Cuia toka. [locTosiHHBIN TOK. Y CIIOBUS
115 CYILIECTBOBAHUS TIOCTOSIHHOTO bubmorera I[JOK
i https://m.edso00.ru/233311b5
ANEKTPUYECKOTO TOKA
bu6mmoreka [JOK
116 Hcrounnku toka. Hanpsokenne n 31C https://m. edsoo.ru/0839a115
3akoH OMa Juid ydacTKa [enu. bu6mmoreka [JOK
117
DIEKTPUYECKOE COMMPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCHUMOCTb COITPOTUBIIEHUS bubnuorexa [IOK




OJHOPOJHOTO ITPOBOJHUKA OT €TI0
JUIMHBI U TJIO0Iaa MorncpeYHoOro

https://m.edsoo.ru/95fcdf51

CeUYeHUs
119 VY nenpHOe CONPOTUBIICHHUE BEIIECTBA. bubnuoreka [{IOK
Pemenue 3anau https://m.edso0.ru/437f8300
120 [TocnenoBarenbHOE, MapajuieIbHOE, bu6moteka [{OK
CMEIIIAaHHOE COETMHEHNE MTPOBOJHUKOB https://m.edso0.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX 2JIEKTPUIECKUX bubnuoreka [IOK
neneit. [IpaBuna Kupxroda https://m.edso0.ru/1794cf37
bu6moreka [IOK
122 P
crieHme sajad https://m.edso0.ru/3881b469
123 PaGora snektpudeckoro Toka. 3aKoH bubnuoreka [IOK
Hxoyna —Jlenna https://m.edso0.ru/a3605c5c¢
bu6mmoreka [JOK
124 Pewerye 3anaq https://m.edso0.ru/6761bf0f
MONTHOCTH JEKTPUUYECKOTO TOKA.
125 TerumoBast MOIIHOCTh, BhIACIIICMAas Ha bubmorera I[JOK
m > BRI https://m.edso00.ru/99750a6f
pesuctope
bu6mmoreka [JOK
126 Pemenne sana- https://m.edsoo.ru/eb72fc24
197 O/1C u BHyTpeHHEE CONPOTUBIIEHUE bubnuorexa LIOK
HCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa 715 TOTHOM (3aMKHYTOH) bubmuorexa [JOK
JJIEKTPUYECKON Lenu https://m.edsoo.ru/221f40fb
bu6mmoreka [JOK
129 Pemenne sana- https://m.eds00.ru/3580b679
130 MOITHOCTh UCTOYHUKA TOKA bubmorexa ITOK

https://m.edsoo.ru/a0ae51d8




bub6mmoreka [{OK

131 Koporkoe sambrkatiiie https://m.edso0.ru/546f5632
132 Konpaencarop B 11emu MmocTOSTHHOTO TOKa bubmorexa IIOK
A pBl https://m.edso0.ru/35368f3e
bu6mmoreka [IOK
133 Pemerre 3anat https://m.edsoo.ru/4410cef0
Pemenne 3amaa mo Teme "IlocTossHHBIN bu6mmoteka [{OK
134 . "
BIEKTPUYECKUN TOK https://m.edsoo.ru/a7340a29
135 Pemenue 3agad o teme "IlocTosTHHBIN bu6moreka [IOK
AIEKTPUYECKUN TOK" https://m.edso0.ru/744261b8
136 Pemenne 3agau mo teme "IlocTossHHBIN bu6mmoreka [IOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O0001IeHre 1 cucTeEMAaTH3aiA 3SHAHUHA
137 1o Teme "[1oCTOSTHHBIN AIEKTPUIECKUIT bubmorexa [JOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponpHas padoTa o teme bubnuoreka [IOK
"ITocTOSTHHBIN ANEKTPUUECKUH TOK" https://m.edso0.ru/1885ddf1
DneKTpruYecKas MPOBOIUMOCTh
139 A3JIMYHBIX BEUIECTB. DJIEKTPUUECKUI bubmorera I[OK
P . ' P https://m.edsoo.ru/da794295
TOK B MeTajutax. CBepXnpoBOIUMOCTh
DIIEeKTPUYECKUNA TOK B pacTBOpax 1
140 acIjiaBax 3JIEKTPOJIUTOB. 3aKOHBI bubmorexa [JOK
P P ) https://m.edsoo.ru/4b423491
®dapanes TSl SIEKTPOIH3a
N bubmuorexa [JOK
141 OnexTpuueckuil Tok B razax. [Imazma https://m.eds0o.ru/92d92f76
DNEKTPUUECKUI TOK B BAKyyME. bubnuorexa [IOK
142
BakyymHbIe pu6opsI https://m.edsoo.ru/2E+160
143 DneKTpUUECKuil TOK B bubnuorexa LIOK




MOJIYITPOBOAHUKAX

https://m.edsoo.ru/ab61c660

144

[TomynpoBoAHUKOBBIE TPHUOOPHI

bu6mmoreka [IOK
https://m.eds00.ru/8362220
0

145

Pu3N4EeCKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl TOKa U HANIPSKEHUS
B LIENU TIOCTOSIHHOTO TOKa MPH MOMOIIHU
aQHAJIOTOBBIX U IIU(PPOBBIX
MU3MEPUTENbHBIX MPUOOPOB" UK
"3HaKOMCTBO ¢ IIUPPOBOIL
naboparopueii o gusuke. [lpumepsl
n3MepeHus: GU3NYECKUX BETUYHUH MPU
MIOMOIIY KOMITBIOTEPHBIX JaTYMKOB"

bu6moteka [{OK
https://m.edsoo.ru/5643ea56

146

DU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHrne HepaBHOMEPHOTO JBUKECHUS
C LIETIBIO OTIPE/IeNIEHUSI MTHOBEHHOM
ckopocth"

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

147

DuU3NYECKUH TPAKTUKYM 10 TEME
"N3mepeHue ycKkopeHus pu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JIBU>KEHUH 10 HAKJIOHHOM M10ocKoCcTH"
i "VccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH MPU PaBHOYCKOPEHHOM
NIBYOKeHUH"

bubmuorexa [JOK
https://m.edso0.ru/6960b6ef

148

DuU3NYECKUN IPAKTUKYM I10 TEME
"M3MepeHune ycKopeHHsi CBOOOHOTO
najgeHus" win "M3ydenne 1BUKEHUS
TeJa, OPOIIEHHOTO TOPU30HTAIBHO"

bu6muoreka [JOK
https://m.edsoo.ru/d1ea2402

149

Du3NYECKUN IIPAKTUKYM I10 TEME

bubnmuoreka [JOK




"N3yueHue qBUKEHUS TeJa 110
OKPYXHOCTH C TIOCTOSIHHOH TI0 MOYITIO
ckopocThio" unu "HMecnenoBanue
3aBUCHMOCTH IIE€PHOJ1a 0OpaIeHUS]
KOHUYECKOTO MasiTHUKA OT €ro
napameTpon"

https://m.edsoo.ru/bcf53514

150

@u3N4EeCKUi IPAKTUKYM I10 TEME
"U3mepenune paBHOACHUCTBYIOMIEH CHJITBI
MIpH IBKEHUU OpyCcKa M0 HAKIOHHOM
mockoctu" mim "[IpoBepka rumoTessl o
HE3aBUCHUMOCTHU BPEMEHU JBUXKCHUS
Opycka 1o HaKJIOHHOM MJIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT €ro Macchl"

bu6moreka [IOK
https://m.edsoo.ru/0b34db84
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DU3NYECKUH TPAKTUKYM 10 TEME
"HUccneqoBanue 3aBUCUMOCTH CHJI
YIPYTrOCTH, BOSHUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00paslie, OT UX
nedopmaruu” wim "M3ydenue
JIBUKEHHS] CUCTEMBI T€J1, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIErKuil
0J10K"

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

152

Du3nYECKU IPAKTUKYM I10 TEME
"N3mepenue ko3 duirienta TpeHus mno
BEJIMYUHE YIII0BOro KO3 pHUIIMEeHTa
3aBucumoctu Frp(N)" ummn
"HccnenoBanue IBUKEHUS OpycKa 1o
HAKJIOHHOM IUIOCKOCTH C IIEPEMEHHBIM
Koa(hGUITMEHTOM TpeHUS" WK
"N3ydueHne IBUKEHNS Ipy3a Ha Baly C

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




TpeHuem"

153

PuU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue ycioBUl paBHOBECHUS
TBEPAOIO Tela, UMEIOIIETO OCh
Bpamenus" win "Koncrpyuposanue
KPOHIITEHHOB U pacy€T CUJI yrpyroctu"
nin "M3ydeHne ycTon4MBOCTH
TBEPOTO Tela, UMEIOIIETro MII0La1b
onops!"

bu6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7
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Pu3N4eCcKuil NPAKTUKYM I10 TEME
"N3mepenune uMItyibca Tena mo
TOpMO3HOMY nyTH" i "H3mepenne
CWJIBI TATH, CKOPOCTH MOJEIN
AIEKTPOMOOUIISI U MOILIHOCTH CHJIBI
Taru" wim "CpaBHEHHE U3MEHEHUS
UMITyJIbCa TeJla C UMITYJIbCOM CHJIBI"
unu "HccnenoBanue COXpaHeHUs
HMITYJIbCA IPHU YIPYroM
B3aumoaecteun" uiu "M3mepenue
KMHETUYECKOM SHEPTUM Teja 1Mo
TOPMO3HOMY ITyTH"

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

155

Du3nYECKU IPAKTUKYM I10 TEME
"H3yueHune n30TepMHUECKOTO poliecca
(pexOMeHIOBAHO UCIOJIb30BAHNE
uudpooii Jabopatopun)" win
"N3y4ueHne n30X0pHOTo npouecca’ Uiu
"N3yuenune n3o6apHoro mnpouecca' uiu
"[IpoBepka ypaBHEHUS COCTOSTHUS"

bu6muoreka [JOK
https://m.edsoo.ru/e0fe7e07
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Du3NYECKUN IIPAKTUKYM I10 TEME

bubnmuoreka [JOK




"N3mepenue yaenpHol TemioéMkocTy"
unu "VccnenoBanue mpoiecca
OCTBIBaHUS BEIIECTBA" WM
"UccnenoBanue annabaTHoro
nporiecca" unu "M3yuenue
B3aMMOCBSI3U PHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIEPATypbl KUMIEHUS )KUAKOCTEN"

https://m.edsoo.ru/2f2faa61
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@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3yueHne 3akOHOMEPHOCTEN
WCIIapEHUs KUJIKOCTEN" WIN
"U3mepeHue yaenbHOM TEIUIOTHI
riaByieHus apaa" win "M3ydenune
CBOMCTB HACBHIIIEHHBIX ApPOB' WIN
"N3mepenune abCcoTOTHOM BIAKHOCTH
BO3/1yXa U OLIEHKAa MaccChl I1apoB B
nomenieHuun". U3mepenue

ko3 duimenTa mMoBEpXHOCTHOTO
HATSKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/6bla23b5
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DU3NYECKUH TPAKTUKYM 10 TEME
"HaGnroneHnue npeBpalieHus SHepruu
3apsHDKEHHOTO KOHJICHCATOPpa B SHEPIHIO
W3JIy4eHHS CBETOMOAa" WiH
"N3yueHue npoTeKkaHus TOKa B LIENH,
coJieprKalel KOHIeHcaTop" Uiu
"Pacnipenienenue pazHOCTH
MOTEHIMAJIOB (HANpPSHKEHUS ) IpU
MIOCJIENOBATEILHOM COEIMHEHUHN
KOHJIEHCaTOpoB"

bu6muoreka [JOK
https://m.edsoo.ru/ec424377




PuU3NYEeCKUN IIPAKTUKYM 110 TEME
"HccnenoBanue CMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB" WK

bu6mmoreka [IOK

159 "3MmepeHne yaeapHOro COpOTUBICHNS
P }:,I[ " P https://m.edso0.ru/2b179d98
npoBoaHKUKOB" win "HccnenoBanue
3aBHCHUMOCTH CHJIBI TOKA OT
HaIpPsDKEHUS TS JIaMITbl HaKaTuBaHUs"
@uU3NYEeCKU IPAKTUKYM I10 TEME
"HaGmnronenue anexrposuza" uimum
"N3mepenue 3apsa 0JHOBAIEHTHOTO
160 noHa" unu "UccnenoBanue bu6moreka [IOK
3aBHCUMOCTH COTIPOTUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" WU
"CHATHE BOJBT-aMIEPHOMN
XapaKTepUCTUKH auoaa”
PesepBusblil ypok. O000IIEHNE U
161 CI/ICTIe)MaTI/I?)Zp WS 3HAHUH 110 TEME bubmorexa HOK
" u" https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBusblil ypok. O0001IEHNE 1
162 CI/ICTI;MaTI/ISZp WS 3HAHUH 110 TEME bubmorexa ITOK
" "u https://m.edso0.ru/3149956b
JmHamMuka
PesepBurblii ypok. O0001IEHHE 1
163 CI/ICTIe)MaTI/ISZP WS 3HAHUH 110 TEME bubmorexa HOK
" 5 N https://m.edso0.ru/0f9752ac
CraTtuka TBEpAOTO Tena
PesepsHbIii ypok. O000IIIEHNE 1
164 CI/ICTlsMaTI/IBE}llp WS 3HAHWUH TT0 TEME bubmorera IOK
" A " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXpAaHEHUS B MEXaHHUKE
165 PezepBHblit ypok. O0oO1IeHNE U bubnuorexa LIOK

cHCTeMaTH3alus 3HaHUH 110 TEME

https://m.edsoo.ru/de148976




"OCHOBBI MOJIEKYISIPHOKMHETUYECKOM

teopun"
PesepBusblii ypok. O000IIEHNE 1
166 CI/ICTIG)MaTI/I?,Zp WS 3HAHUH 110 TEME 1 bubmorexa [JOK
" . " https://m.edsoo.ru/Obcc77cl
TepmonuHamuka. TerioBbie MalTHHBI
PesepBubiit ypok. O60011eHNE 1
167 CHUCTEeMaTH3alMs 3HaHUH 10 TeMe 1 bu6moteka [IOK
"ArperatHble COCTOSIHUSI BEIIIECTBA. https://m.edsoo.ru/59ca5c91
®da3o0BbIe IEPEXOIHI"
PesepBuelil ypok. O000IIIEHNE U
168 CI/ICTIe)MaTI/IS'Zp st 3HaH1/H;III 10 TEME 1 bubmorexa [JOK
1 https://m.edsoo.ru/f2381c0c
"Dnexkrpruueckoe mose"
PesepBuEblil ypok. O000IIIEHNE U
169 CI/ICTIe)MaTI/ISZP s 3HaH1/H;III 0 TeEME 1 bubmorexa LOK
Lv[ N https://m.edsoo.ru/3cae6dal
"TTocTOSTHHBIN ANEKTPUUECKUN TOK"
PesepBueblil ypok. O000IIEHNE U
170 CI/ICTI;MaTI/I?)Zp s 3HaHuu 110 TeMe "Toku 1 Brbmorexa LJOK
H " https://m.edsoo.ru/cc7681d4
B Pa3JIMYHBIX Cpeax
OBIIEE KOJIMYECTBO HACOB I10 170 16

I[TPOTPAMME




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kontpouabnblie | IIpakrnyecku
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoTsbI e padoTbl
pecypchl
BzaumoaeiicTBrE MOCTOSTHHBIX
1 MarHuTOB U MTPOBOJHUKOB C TOKOM 1 brbmorexa [TOK
POBOA ) https://m.edso0.ru/487a8593
MarnutHoe none. ['unore3a Ammnepa
BekTop MarHuTHOM HH, 15078
2 [Tpun ppm CYIIepIIO3U EEK I\I;aFHI/ITHBIX 1 bubmorexa [TOK
P UH Hep B o https://m.edsoo.ru/4clabcch
nosieit. JInHuu MarHUTHOM WHTYKITUH
3 MaruuTHO€ 1oJie MPOBOAHUKA C 1 bubnuoreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, €€ HanpaBJIeHUE U 1 bubnuoreka [IOK
MO1yJIb https://m.edsoo.ru/26d9c5ba
bu6mmoreka [JOK
5 P 1
CLHICHHE sa/ad https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Amrepa. 1 bubnuoreka [IOK
DNEeKTPOU3MEpPUTENbHBIE TPHUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHOMN 1 bubmuorexa [JOK
YaCTHUIIbl B OJTHOPOTHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje
bu6muoreka [JOK
8 P 1
CHICHIE sakad https://m.edso0.ru/504e98c7
b K
9 PaGora cunel Jlopenna 1 nomotexa 10

https://m.edsoo.ru/d518be4b




bubmmoreka [IOK

10 Pemterme sanas https://m.eds00.ru/93617bd9
MarauTHO€ MOJIE B BEIIECTBE.
11 deppoMarHeTuku, napa- u bubmmorexa [JOK
PP > 1P https://m.edsoo.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOWCTBA
12 (deppomaruetukos. [Ipumenenue brbmorexa [TOK
pp P https://m.edso0.ru/0b58190a
(heppoMarHeTMKoB
13 Pemenne 3agaq mo teme "MarautHoe bu6moreka [IOK
noJie" https://m.edso0.ru/5b55¢307
14 Pemenne 3agau mo teme "MaruutHoe bu6moreka [{OK
roJie" https://m.edsoo.ru/41c4ae8a
SIBreHME ANEKTPOMArHUTHOM
15 HH nu. [IoTok BEeKTOpa MarHUTHOM bubmorera [IOK
AR, p https://m.edsoo.ru/b3efa0cl
WHIYKIIMU
bu6mmoreka [JOK
16 IAC nunyKuEn https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMArHUTHON MHIYKIIUU bubnuoreka [IOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe snexkrpuyeckoe nosne. Toku bubnuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C uHayKIMU B IBUKYILUXCS bubnuoreka [IOK
MIPOBOIHUKAX https://m.edso0.ru/0235cc02
bu6muoreka [JOK
20 Pemenne sana- https://m.edsoo.ru/4dfda618
bubmuoreka [JOK
21 Hpastio Jlena https://m.edsoo.ru/bbc22726
22 WNunykruBHOCTh. KaTymika bubnuorexa [IOK




HUHAYKTUBHOCTHU B LICIIU TOCTOSHHOT'O
TOKa

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

SAsnenue camounaykuuu. IJC

bu6moreka [IOK

23
CaMOMHIYKIIUU https://m.edsoo.ru/7ee60ca8
24 DHEeprusi MarHUTHOTO TIOJISl KaTYIIKH C bubnuotexa [JOK
TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3c0ad1l
bu6moteka [IOK
2 P
S cltierne ajad https://m.edso0.ru/88f69d2b
O00011IeHNE U CUCTEMATHU3ALIUS Bubmaotexa HHOK
26 . " " https://m.eds00.ru/7648402
3HaHUH MO TeMe "DIEKTPOIMHAMUKA c
97 KonTponbHas paboTa 1o reme bubnuoreka [IOK
"OnexkrpoauHamMuka" https://m.edso0.ru/8ae09b98
KoneobarensHast cucrema. CBOOOIHEIE
28 KkosieOanus. "'apmMoHnueckue bubmorera ITOK
-1ap https://m.edsoo.ru/7c1db385
KoJie0anust
29 KunemaTtnueckoe n JMHAMHUYECKOE bubmuorexa [JOK
OIHMCaHue KoueOaTeIbHbBIX IBIKEHUI https://m.edso0.ru/87ce9498
DHepreTudeckoe onvcanue. BoiBoa
IUHAMHAYECKOr0 OIMUCAHUS
30 TapMOHHYECKUX KOJIECOaHUN U3 UX bubmorexa ITOK
P https://m.edso0.ru/e3c99692
SHEPTreTHUYECKOT0 U KHHEMATHYE€CKOTO
OITHMCAaHUS
. bubmuorexa [JOK
31 AmnunTyza u gasa koneoanmii https://m.edso0.ru/7a0c439a
32 [Tepuon 1 yactoTa KonebaHUM. bu6muoreka [JOK

Hepno;[ MaJibIX CBOGOI[HBIX
KoJIeOaHMI MaTEMaTHYECKOTO

https://m.edsoo.ru/e0399319




MasiTHHKa. [lepros cBOGOTHBIX
KoJie0aHU IPY)KMHHOTO MasiTHUKA

3aryxaroimue KojaeOaHusl.

bu6moreka [IOK

33
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72e¢93d09
bu6mmoreka [IOK
34 ABTokonebaniA https://m.edsoo.ru/6add2644
bu6moreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koHpepennus "MexaHnueckue
36 KOJIeOaHUsI B MY3bIKaJIbHBIX bubmorexa HOK
3]3 https://m.edso0.ru/8ef587be
WHCTPYMEHTaX
O60011eHre U cucTeMaTru3alus
37 3HaHUM No Teme "MexaHndeckue bubmmorexa [IOK
https://m.edsoo.ru/eb84182f
KojebaHus"
DNeKTpOMarHuTHBIE KOJICOaHMS. bubnuoreka [IOK
38 .
KonebaTenpHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTUTY bl
39 3aps/ia KOHJIEHCAaTOpa ¢ aMIUIUTY 101 Bubmmorexa [IOK
DAL A P A https://m.edsoo0.ru/093f9afl
CHJIBI TOKa B KOJIeOATeIbHOM KOHTYpE
3aKOH COXpaHEHUs YHEPTUU B bubnuoreka [IOK
40
UJeanbHOM KoJe0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxaromue 3JeKTPOMarHUTHbIE
41 KOJ'I}:éaHII;Sl[ B peHHHe bubmmorexa TIOK
' YA https://m.edsoo.ru/5e668619
AIIEKTPOMArHUTHBIE KoJeOaHus
Ilepemennslii Tok. Pe3ucrop u bubnuorexa [IOK
42 KOHJIEHCATOP B LIENU IEPEMEHHOTO https://m.eds00.ru/8483615

TOKa

2




Karymnika "HIyKTUBHOCTH B LIETIH bubnuoreka [IOK
43
MIEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
3akon OMa Jy1st 3JIEKTPUIECKOH e bubnuorexa [JOK
44
MEPEMEHHOTO TOKa https://m.edso0.ru/8bae38e6
MoniHOCTh IEPEMEHHOTO TOKA.
45 AMIIIATYIHOE U IEUCTB ee bubmorexa LHOK
A a yiom https://m.edsoo.ru/lcac6c4c
3HAYCHUEC CUJIBI TOKA U HaprDKeHI/If[
46 Pe3oHaHc B pieKTpUYECKON 1Ienn bubmorexa LHOK
p 1 https://m.edsoo.ru/087506df
bu6moreka [IOK
47 P
CILICHHE 32721 https://m.edsoo.ru/al16836a4
WneanpHenif Tpancdopmatop.
48 HﬂomBo CTBi ne(be paqa I/Ip bubmorexa LIOK
P . > Tepelt 5 https://m.edsoo.ru/f97418ae
oTpebIeHNE AIEKTPUIECKON SHEPTUH
DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJCTBE AIIEKTPOIHEPTUU.
49 Kp JIBT j I/ICHOJ‘IBSOlfaHI/IHp bubmmorera ITOK
YARTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUU B TIOBCETHEBHOM
KU3HU
bubmuorexa [JOK
50 P
CHICHUE 373t https://m.edsoo.ru/ee6677ed
bubmuorexa [JOK
51 P
CHICHUE 373t https://m.edsoo.ru/7cab59f8
O000I11[eHNE U CUCTEMATH3ALIHS
52 3HAHUHU 110 TeMeE ""DIEKTPOMAarHUTHEBIE brbmiorexa IJOK
P https://m.edso0.ru/401024a9
KoJicOanusa"
53 MexaHHYeCKHE BOJIHBI. bubmuoreka [JOK

XapaKTepI/ICTI/IKI/I MCXaHUYCCKUX BOJIH

https://m.edsoo.ru/a58e109f




bubmmoreka [IOK

o4 CBoiicTBa MEXaHMUYECKHUX BOJH https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK
= 3BYK. XapakTepuCTHKH 3ByKa https://m.edso0.ru/138b6f09
Wudpassyk u ynerpassyk. lllymosoe bubnuoreka [IOK
56 .
3arpsI3HEHUE OKPYKAIOLIEH CpeIbl https://m.edso0.ru/7380038f
bu6moreka [IOK
S Pemtcrrte sazat https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMArHUTHBIE BOJIHBI. bubmuorexa [JOK
N3ny4yenue 31eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/714e5db1
59 DHEpPrus AMEKTPOMAarHUTHBIX BOJIH. bubmuorexa [JOK
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[Ikamna 371€KTpPOMarHUTHBIX BOJIH.
60 [IpumeneHnue 31eKTPOMarHUTHBIX bubmmorexa [IOK
p P https://m.edsoo.ru/49belf9e
BOJIH B TEXHUKE U OBITY
[IpuHIMIBI pagUOCBSI3U U
61 TeleBuaAeHUs. Pagnonokanmsi. bubmuorexa [JOK
DJIEKTPOMArHuTHOE 3arps3HEHUE https://m.edsoo.ru/9f96f1f8
OKpY’Karolen cpe/ibl
62 KounTponsHas paboTa no reme bubnuoreka [IOK
"Konebanus u BoIHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH NPSIMOJIMHEHHOTO bubnuoreka [IOK
paclpoCTpaHEeHUs CBETA https://m.edso0.ru/f9566406
Peurenue 3a1au Ha npuMeHEeHHE
64 3aKOHa IMPSIMOJIMHEWHOTO bubmmorexa TIOK
P https://m.edsoo.ru/ea32d455
pacrpoCTpaHEeHHs CBETa
65 Otpaxenue ceta. [limockoe 3epkaio. bubnunoreka [IOK

Coepuueckoe 3epKaio

https://m.edsoo.ru/a005d2bb




[Ipenomnenue cBeTa. AOCOTIOTHBIN U
OTHOCHUTEIBHBIM IMOKa3aTelb

66 npeixowienus. [loaHoe BHyTpeHHEE bubmmorexa TTOK
P i . yIp https://m.edsoo.ru/bc2e55cd
oTpaxkeHue. [IpenenbHblil yrou
ITOJTHOTO BHYTPEHHET'O OTPAKEHUS
Pemenue 3agau Ha npuMeHEHUE
67 3aKOHOB OTPAKEHUS U IIPEJIOMIICHUS bubmorexa [JOK
p p https://m.edso0.ru/49d830a9
cBeTa
Xon nyden B mpusMe. Jlucnepeust
68 cBera. CloHBIN cocTaB 0eoro cBera bubmorexa LHOK
) ’ https://m.edsoo.ru/d8elc3be
[Ber
bu6moreka [IOK
JInn3el. DOKycHOE pACCTOSHUE U
69 https://m.edso0.ru/6044135
OonTHYECKas CHJIa JIMH3BI 9
70 [TocTpoenne n3o0pakeHUH B IMH3AX U bubnuoreka [IOK
HX CHUCTEMaX. YBeJIMUeHHE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3amau Ha mocTpoeHue
71 U300paKEeH NI, ITI0JIy4aeEMBIX C Buémmorexa HOK
P ’ ¥ https://m.edsoo.ru/5a868f09
IIOMOILBIO JINH3
72 I'1ma3 xak onrudeckas cucrema Bubmorexa OK
https://m.edsoo.ru/ecd480a2
Pemenne 3anau. [pemenst
73 OPUMEHUMOCTH T'€OMETPUUECKOH Bubmorexa OK
P p https://m.edsoo.ru/cd174a10
OIITHUKHU
74 CKopocCTh CBETa U METO/IBI €€ bubnunoreka [IOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
75 Hucnepcus ceera bubmorexa [JOK

https://m.edsoo.ru/lel6ccée




bubmmoreka [IOK

76 Hutepepenms caera https://m.eds00.ru/5fc0c638
KorepeHTHbIE HCTOUHHUKHU. Y CTIOBUS
77 HAOIIOAECHUI MAKCUMYMOB U bubmmorexa IOK
™ https://m.edso0.ru/c6416d48
MHUHHUMYMOB
bu6moreka [IOK
8 Pemenne sanas https://m.edso0.ru/3061de2b
bu6moteka [IOK
” Hpumenenme matepepenuun https://m.edso0.ru/668edbc8
bu6moreka [IOK
80 Jlngpaxusi ceera https://m.edsoo.ru/12ed04b5
81 JudpakuronHas peméTka. Y cioBue bubnuoreka [IOK
HaOIIOACHUS TJIABHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bu6mmoreka [JOK
82 Pemenne sanas https://m.edsoo.ru/d58c411a
83 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus cBera https://m.edsoo0.ru/e9890fe9
bu6mmoreka [JOK
84 Pemenne sazas https://m.edso00.ru/c56¢8158
85 CBeTOBBIE SIBIICHUS B IIPUPOJIE bubmorexa HOK
pHpoa https://m.edso0.ru/0b36363d
86 O060011eHne 1 cucTeMaTU3aIus bubnuoreka [IOK
3HaHUH 1o Teme "Ontuka" https://m.edso0.ru/8a14748b
87 KonTtponpHas paboTta no reme bubnuorexa [IOK
«OnTuka» https://m.edso00.ru/82315dd4
88 I'panuipl MpUMEHUMOCTH bubnuorexa [IOK

KJIACCHYECKON MEXaHUKH. 3aKOHBI
QJICKTPOJAUHAMUKUN U TIPUHITUIT

https://m.edsoo.ru/c9bd77cb




OTHOCUTCIBHOCTHU

[TocTynaTel cienualbHONU TEOPUH

bu6mmoreka [IOK

89 OTHOCHUTEIILHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [Ipeob6pazoBanus Jlopena.

90 YcnoBue NpUYMHHOCTH. bubnuorexa [JOK
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH. https://m.edso0.ru/d83742bb
3ameyieHre BpEeMEHH B COKpaIieHIE
JUTHHBI

o1 DHEPrus ¥ UMIYJIbC PENATUBUCTCKOM bubmuorexa [JOK
YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ 3HEpruen u

92 HMMITYJIbCOM PEISTUBUCTCKOM YaCTHIIBI bubmmorexa [IOK

4 P 1t https://m.edsoo.ru/b6258ffa
DHeprus NoKost
93 PaBHOBecHOE TemIOBOE M3TyUCHUE bubmmorexa [IOK
yi https://m.edsoo.ru/f54035a5
bu6mmoreka [JOK

%4 3aKoH eMelleHus Buna https://m.edso0.ru/1c5ff752

95 I'unotesa M. Ilimanka o KkBaHTax. bubmuorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218

bubmuorexa [JOK

% DHEpris i MMIIYILC GoTOHA https://m.edsoo.ru/7fb307ec

97 ®otosddext. OnpiTel A. T bubnuorexa [IOK
CroneroBa. 3akoHsl poTodddexra https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DitHIITeHA 17151

98 ¢dororpdekra. "KpacHas rpanuna"” bubmmorexa TIOK

P parHi https://m.edsoo.ru/01ef4556
¢dorordpdexra

99 JaBnenue cBeta. OnbiTh [1. H. bubmuorexa [JOK




JleGeneBa

https://m.edso0.ru/64b4f966

bu6moreka [IOK

100 BOJHOBEIE CBOHCTR HacTHI https://m.edsoo.ru/f59cfcec
Bomuns! ge bpoiins. JInnHa BOIHEI ¢
101 b 0171J151I1[/1 aI;Me Bl J(:)[6HaCTI/I ’ bubmorexa IIOK
P p P N https://m.edsoo.ru/5df8bafl
JTOKAJTM3AI|H IBYKYIIEHCS 4aCTULIBI
102 KopnyckysipHO-BOJTHOBOH Tyain3M bubmorexa IIOK
PHyCKyIHp oy https://m.edsoo.ru/8ccab62a
103 Judpakuus 2IeKTPOHOB Ha bubnuoreka [IOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Crenudrka U3MEpESHUH B MUKPOMHDE.
104 CooITng)meHm Hef))n e enéHHc?cTeﬁp bubmorexa [JOK
N et https://m.eds00.ru/65783dec
I'eitzenbepra
bu6mmoreka [{OK
105 Pemerne rpaduueciux sanas https://m.edso0.ru/e70195bd
N bu6mmoreka [JOK
106 Peruene pacuCrrpX 3axad https://m.edsoo.ru/ee9b3182
KonTtponpHas paboTa mo Temam: Bu6 10K
" . i HOINOTEKA
107 OCHOBH“CTO ’ K:)pnycxynﬂpHo https://m.edsoo.ru/c3de891a
BOJIHOBOU JyaJIu3M
OnbITHI IO UCCIIEAOBAHUIO CTPOCHUS
108 aroMa. IImanerapHas Moaens atoma bubmorera I[JOK
. p A https://m.edso0.ru/312b750a
Pezepdopna
bu6muoreka [JOK
109 Hocrynarst bopa https://m.edsoo.ru/404dfa9a
Bunsl cnexktpoB. CriekTp ypoBHEH bubnuoreka [IOK
110
SHEpPruu aToMa BoJopoaa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE M BBIHYXICHHOE bubnuorexa [IOK




H3JTy4CHUC CBCTA

https://m.edsoo.ru/f945d85c¢c

112

Jlazep

bu6moreka [IOK
https://m.edsoo.ru/2288a0c4

113

Hyxnonnas monens siipa
I'eiizenOepra-MBanenko. 3apsn u
MAaccoBO€ YHCIIO sAnpa. N30TomnsbL.
PagnoakTuBHOCTH

bu6mmoreka [{OK
https://m.edsoo.ru/34ada5de

114

3aKoH palnOaKTUBHOTO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
n3inydyeHus. BnusHue
PaZMoOaKTUBHOCTH Ha KUBBIE
opranusmsl. JlozumeTpus

bu6moreka [{OK
https://m.edsoo.ru/aab98bef

115

DHeprus CBA3U HyKJIOHOB B sIIpe.
SAnepubie cwibl. JlepexT maccel sapa.
Snepubie peakuuu. SAnepHoie
peakTopsl. [IpoGiems! ynpaBisieMmoro
TEPMOSJIEPHOTO CUHTE3a.
DKOJIOTUYECKHE aCIIEKThI PA3BUTHUS
SIEPHON PHEPIeTUKU

bu6mmoreka [{OK
https://m.edsoo.ru/ff1758d0

116

MeTopl perucTpanum u

HUCCIICAOBAHUA 3JICMCHTAPHBIX YaCTHII.

@yHIaMeHTaIbHbIE B3aUMOJEHCTBHS.
bapnonsl, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtannapTHON
Mozenu. KBapk-riirooHHas MOJIENb
aZpoOHOB

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

117

®usnka 3a npenenamMu CraHgapTHON
Moenu. TémHas Marepus U TEMHast
sHeprus. EnuHCcTBO pu3nueckoit

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




KapTHUHBI MUpa

OTalbl Pa3BUTHA ACTPOHOMUH.

bu6mmoreka [IOK

118
3HavYeHHE aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTD 3aKOHOB (PU3UKH TSI
119 00BSICHEHUS IPUPOIBI KOCMHYECKHIX bubnuoreka [IOK
00beKTOB. MeToIbl aCTPOHOMUYECKUX https://m.edso00.ru/39c44028
HCCIIEIOBaHUI
CoBpeMeHHbBIE ONITHYECKUE
120 TEJIECKOIIBI, PATUOTEIICCKOITBI brbmorexa [TOK
- pal ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTPOHOMUS
Bun 38é3mH0ro Heba. Co3Be3nus,
121 SIpKHE 3BE3bI, INTAHETEl, UX BUANMOE bubmorexa [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
JIBIKCHUE
Conneunas cucteMa. ComHIie.
122 ConHevHast aKTUBHOCTh. MICTOUHUK bubmorexa [JOK
o https://m.edso00.ru/22748eb4
sHeprun CoJiHIIa U 3BE3]T
3BE3/bI, NX OCHOBHBIC bubnuoreka [JOK
123 XapakTepUCTHKHU. J{narpamma https://m.eds00.ru/4216994
"CreKTpaIbHbINA KJIaCC — CBETUMOCTD" 4
124 3Be3/1bI IJIaBHOM MOCIE0BATEILHOCTH bubmorexa [JOK
. s https://m.edsoo.ru/b3ch766c¢
Bnyrtpennee crpoenue 3BE31.
195 CoBpemeHHbIE NPEACTABIECHUS O bubnuorexa [IOK
MPOUCXOKACHUH U 3BoMonK ConHIa https://m.edsoo.ru/d09da494
1 3BE3]1. DTallbl )KU3HU 3BE3]T
Muneunsiii [Tyt — Hama I'anaktuka.
N bubmuorexa [JOK
126 Tunsl ranaktuk. YEpHbIE ABIPHI B

AApax rajlakTukK

https://m.edsoo.ru/7cd10a0a




127

Bcenennas. Paciinpenue BeenenHoi.
3akon Xab6na. Teopust bonbiioro
B3pbIBa. PellMKTOBOE M3ITydeHHE

bubmmoreka [{OK
https://m.edsoo.ru/3dbdf0d2

128

Macurabnas ctpykrypa Beenennoi.
MeraraiakTuka

bu6moreka [IOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie mpob6ieMbl acTpOHOMUHN

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

130

@uU3N4EeCKU IPAKTUKYM I10 TEME
"UccnenoBanyue MarHUTHOTO TIOJIS
MOCTOSHHBIX MarHUTOB" HITH
"HccmeqoBanne CBOMCTB
(dheppoMarHeTuKoB" WK
"UccneqoBanue IeUCTBUS
MOCTOSIHHOTO MarHUTa Ha PaMKY C
TOKOM"

bu6moreka [IOK
https://m.edsoo.ru/67361aef

131

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue cuibl Amrepa’ uinu
"N3ydyeHue 3aBUCUMOCTH CHJIbI
Amrepa OT CuJjibl TOKa'" Win
"Onpenenenrie MarHUTHOM MHIYKLIUU
Ha OCHOBE U3MEpPEHMs Cuiibl Ammepa"

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

132

DU3NYECKU IPAKTUKYM I10 TEME
"UccneqoBanue SIBICHUI
3IEKTPOMArHUTHOW MHIYKIUU'" WIH
"Onpenenenrie UHAYKIUA BUXPEBOTO
MarHMTHOTO 1osA"

https://m.edsoo.ru/c36658da

133

DuU3NYECKUN IPAKTUKYM I10 TEME
"HccmeqoBanue IBICHUS
camonHaykuu" uim "COopka Moaenn

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




3JIEKTPOMArHUTHOTO reHeparopa”

134

PuU3NYECKUH IPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOTHBIX
KOJIeO0aHUI HUTSIHOTO U MPY>KUHHOTO
MasiTHUKOB"

bu6moreka [IOK
https://m.edsoo.ru/5d159d35

135

@u3N4EeCKU IPAKTUKYM II0 TEME
"[IpeoOpazoBanue SHEPTUU B
MPYXKUHHOM MasiTHUKE"

bu6moreka [IOK
https://m.edsoo.ru/a28026bd

136

®u3N4eCKUi IPAKTUKYM I10 TEME
"HccnenoBanue NepeMEHHOIO TOKa
yepes NOoCIe0BATEIbHO COETMHEHHBIE
KOHJIEHCATOP, KaTylIKy U Pe3ucTop”
i "VccnenoBanue paboThI
HWCTOYHUKOB CBETA B LIENU
MEPEMEHHOTO TOKA"

bu6moreka [{OK
https://m.edsoo.ru/89dc2d90

137

DU3NYECKUH TPAKTUKYM T10 TEME
"N3ydeHue napaMmeTpoB 3BYKOBOU
BOJIHBI"

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

138

DuU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue nmokaszarens npeioMIeHUs
crexna" unu "llonyuenue
M300paKeHus B CHCTEME U3 TUIOCKOTO
3epKajia u JUH3bI"

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

139

Du3NYEeCKUH IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCHMOCTH
(OKYCHOTO PAacCTOSIHUS OT BEIIEeCTBA
(Ha mpuMepe KUIKUX JIUH3)" WK
"N3mepenne pOKyCHOTO pacCTOSIHUS
pacceuBaroIMX JUH3"

bu6muoreka [JOK
https://m.edsoo.ru/b879fb3f




140

@uU3N4ECKUH MPAKTUKYM I10 TEME
"Habmonenue nudpakuuu,
UHTEpGEPEHIINH U TTOJIIPU3AIAN
cBeta"

bu6moreka [IOK
https://m.edsoo.ru/8b7ac737

141

PuU3NYECKU IPAKTUKYM 110 TEME
"Onpenenenye UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTull (TI0
(doTorpadusiM TpeKOB 3apsIKEHHBIX
YaCTHI[ B MArHUTHOM T110J1€)"

bu6moreka [IOK
https://m.edso0.ru/63756¢47

142

®u3N4eCKUi IPAKTUKYM I10 TEME
"N3mepenue nocrosHHou [1nanka Ha
ocHOBe uccnenaoBanus hotodrdpdexra"
nin "ccnenosanue 3aBUCUMOCTH
CUJIBI TOKA YEPE3 CBETOANO] OT
HanpsHKeHus"

bu6moreka [IOK
https://m.edsoo.ru/eb916f82

143

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue cnekTpa
Pa3peKeHHOTO aTOMapHOTO BOJIOPOIa
1 U3MEpPEHHE MOCTOsTHHOM Pubepra”

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

144

DU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue paiiOaKTUBHOTO
(hoHa ¢ ucronbp30BaHUEM JI03UMeTpa’
win "M3yuenue nornomieHus Oeta-
YaCTHII AJTIOMUHHAEM"

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

145

DuU3NYECKUN IIPAKTUKYM I10 TEME
"HaGnronenus 3B&€31HOro HebOa
HEBOOPYKEHHBIM IJ1a30M C
HCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUI JJIs1 OTIPEAETICHUS

bu6muoreka [JOK
https://m.edsoo.ru/1072021e




MOJIOKCHUSI HEOCCHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3usi CeBepHOro MoJtylapus u
sipkue 3BE361" wn "Habmrogenus B
teneckor JIyHbl, M1aHeT, TYMaHHOCTEH
Y 3BE3/THBIX CKOTLIEHUHN"

O060011eHre U crucTeMaTu3anus
3HaHUU. Posib M3HUKM 1 aCTPOHOMUU B

146 9KOHOMMYECKOM, TEXHOJIOTHISCKOM, bubmorexa [TOK
N N https://m.edsoo.ru/ad6ddeed
COLIMANIHOM U 3TUYECKOH cepax
NESITEIILHOCTH YeJIOBEKa
O06o01enre U cucTeMaTru3arus
147 3HaHu#. Posib 1 MecTo QU3HKHU U bubnuoreka [IOK
aCTPOHOMHHU B COBPEMEHHON HAy4YHOU https://m.edso0.ru/18f19f7c
KapTUHE MUpa
O0600611eHre U crucTeMaTru3alus
3HaHu#. Posib pusnueckoit Teopuu B
OPMUPOBAHUHU TIPEICTABICHHM O
148 inznq:::mﬁ KapTEIHe MHpPa, MECTO bubmorexa [JOK
N https://m.edsoo.ru/e7d400f4
(br3UYeCcKOi KapTUHBI MUPa B 00ITIEM
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABICHUN O IPUPOIEC
149 O00011IeHNE U CUCTEMATA3 AU bu6mmoreka [IOK
3HaHui 1o Teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o01eHre U cucTeMaTH3aIus bubmuorexa [JOK
3HaHui 1o Teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o001IeHne 1 cucTeMaTH3aIus bubnunoreka [IOK

3HaHuM no teme "/{uHamuka"

https://m.edsoo.ru/2dfbafcs




O0001IEHUE U CUCTEMATU3 AL

N bubaunorexa IIOK
152 3HaHu# no teme "CTtaTuka TBEp0ro nbmorexa I
. https://m.edsoo.ru/3cca482¢
TENna
O00011IeHNE ¥ CUCTEMATH3ALIMS
N butmunoreka IIOK
153 3HaHMUH 10 TeMe "3aKOHbBI COXpaHEHUS noimoreka L
| https://m.edsoo.ru/32a4d1a0
B MEXaHUKE
O0001IeHNEe U CUCTEMAaTU3ALMS
. butnunoreka IJOK
154 3gaHui 110 Teme "OCHOBEI htI;Isz'I/I;ImTecIi(SO(I)_[ru led440ca8
MOJIEKYJIIPHO-KUHETHUYECKOM Teopun" T '
O00011IeHNe U CUCTEMATU3 AL o OK
. oTeKa
155 3HaHuM no Teme "TepMoaAMHAMUKA. nomoreka L
T h https://m.edsoo.ru/c63f7c10
€IUIOBBIE MAIITHHBI
O0001IeHNEe U CUCTEMATH3ALMS
156 3HaHUM MO Teme "ArperaTHble bubnuoreka [IOK
COCTOSTHUS BentecTBa. Pa30BbIe https://m.edsoo.ru/1d36b5b1
nepexosr"
O0001IeHrEe U cucTEMAaTH3AIAA Eu6 1OK
HOIHOTEKA
157 3HAHWH 10 TeME "DIEKTPUUECKOE
" P https://m.edsoo.ru/3bf0def9
noJje
O00011IeHNE U CUCTEMATU3ALIHUS Eu OK
. N nOIMoTEKA
158 3HaHUH 110 TeMe "IloCcTOSHHBIN 1
. https://m.edso0.ru/71453ee6
ANEKTPUYECKUH TOK
O060011IeHNE U CUCTEMATU3ALIHS Eufs 1OK
nOIoTEKA
159 3HaHUU 110 TeMe "TOKHU B pa3siIMUHBIX
" P https://m.edsoo.ru/3d40077a
cpenax
160 OO6o01IeHre 1 cucTeMaTrU3amus bubmuorexa [JOK
3HAHUU 110 TeMe "MarauTHoe moine" https://m.edsoo.ru/3b4c06ae
161 PezepBHblit ypok. O0001IeHNE U bubnuorexa [IOK




CHCTEMATH3AaIMs 3HAHUH 10 TEME
"DeKTpOMarHuTHAsE UHTYKIus"

https://m.edso00.ru/053e2248

PesepBubiit ypok. O60011eHIE 1

162 CHUCTEMATHU3AINA 3HAHUH 110 TEME bubmmorexa HOK
: 5 ! https://m.eds00.ru/d6310bfd
Mexaunueckue KojieOaHus
Pesepsusblii ypok. O000IIEHNE 1
163 CI/ICTIe)MaTmZpHs[ 3HAHWH 10 TEME bubmorexa HOK
" 5 | https://m.edsoo.ru/5e2bb83d
DNEeKTpOMAarHUTHBIE KOJIeOaHus
PeseprubIit ypok. O6001IeHNE 1
CHCTEMAaTH3alMsI 3HAHUH 10 TeMe bu6mmoreka [IOK
164
"MexaHn4eCKHe U JIEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBuEblil ypok. O000IIIEHNE U
165 CI/ICTIe)MaTI/ISZP s 3HaH1/H;III 0 TeEME bubmorexa LOK
H https://m.edso0.ru/52ad1603
"Ontuka"
PesepBusblil ypok. O000IIIEHHE U
166 CI/ICTI;MaTI/ISE}llp us 3HaHH;IH 10 TEME Brbmorexa LJOK
5 https://m.edsoo.ru/5beclc65
"OcnHoBrl CTO"
PesepBHsblil ypok. O000IIIEHHE U
167 CI/ICTI;MaTI/BZp s 3HaHI/II‘/I'IH 10 TEME Bubmorexa OK
H . https://m.edsoo.ru/f7¢59d38
"KopryckynsipHO-BOJTHOBOM qyanu3m"
PesepsHeblil ypok. O000I1IIEHHE U
168 CI/ICTIe)MaTI/ISZP s 3HaHI/H7IIlI 10 TEME Bubmorexa TOK
H https://m.edsoo.ru/1f511654
"dusuka atroma"
PesepBHrlit ypok. O6001IeHE U
169 cUCTeMaTHU3alvs 3HAaHUH 110 TeEME bubmuorexa [JOK

"®u3uKa aTOMHOTO Sapa U
3JIeMEHTapHbIX YyacTul"

https://m.edsoo0.ru/905c5ce0




PesepBHeiit ypok. O600IICHNE 1

bubmmoreka [{OK

170 7 1
fHCTeMaTmaum SHAHMILTIO TEME https://m.edsoo.ru/2bffb94c
OnemeHTsI acTpodu3uku”
OBIIEE KOJIMYECTBO HACOB I10 170 16

[TPOTPAMME







YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHE MATEPHUAJIBI IJIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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