I'ocynapcTrBeHHOe 010/1KeTHOE 0011€00pa30BaTeIbHOE YUpeKIeHUE
Camapckoii o0J1acTu cpeaHsisi 001eoOpasoBarTe/ibHast HIK0JA ¢. AArogHoe

MYHULIHMNAJIBHOTO0 paiiona Crtapponoibckuili Camapckoii 00/1acTu

I'BOY COII c.Aroaunoe

PACCMOTPEHO ITPOBEPEHO YTBEPXJIEHO
PyxoBoautens MO 3aMecTuTelNb TUpeKTopa 1o JlupekTop
€CTECTBEHHO-HAaY4YHbIX YBP
JUCUUIUINH

Enuceesa E.B.. Kpyukux H.B. Hamkeuu @.A.
[TpoToxosn Ne5 ITporoxos Ne9 [Tpuka3 Nel80-o1
oT «16» 06 2025T. ot «18» 06 2025 . ot «19» 06 2025 .

PABOYAS [IPOTPAMMA
(1D 7783386)

yueOHbIii npeamer «Pusuka. Yriay0aéHHbIH YPOBEHb)

st ygamuxesa 10 — 11 kmaccos

Mopnucan: Jawkesuy ©.A.
DN: C=RU, OU=[lnpekTop,
O=rBOY COLlW c.ArogHoe,

9 I—I CN=[awkeBu4 ®.A.,
E=cu_yagod_stv@63edu.ru
OcHoBaHue: A aBnscs
aBTOPOM 3TOro JJOKyMeHTa
MecTtononoxeHue:
00e7801d3df49fd412
[ara: 2025.11.13 17:12:32+04'00'



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE CpeIHEro oO0Iero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOH oOpa3zoBaTeinbHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueit mporpammbl BocnuTanusa W Konmenuuu
npenojiaBanusi yueOHoro npeamera «Du3rka» B 00pa30BaTEIbHBIX OpraHU3alUIX
Poccuiickoit ~ deneparnuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW O0OydaroIuXcsl.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriry0JIEHHOM ypOBHE.

Nzydyenne kypca (U3MKU YriayOJIEHHOTO YpPOBHS MO3BOJSIET PEaU30BAThH
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUMN IS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTyaJbHBIX M TBOPYECKHX CIOCOOHOCTEN KaKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATLHOTO O00pa3oBaHUs MO PA3TUYHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1m0 QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HaydHno-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMuXCs, OCBOUBIIHMX
nporpamMmy 1o (U3MKE Ha YPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKK Ha YriayOnéHHOM
YPOBHE, B TOM YHCJIC IPEAMETHBIC PE3YJIHTATHI IO TO/1aM 00YUYEHUS;

cojiepKaHue yueOHoro npeaMera « Ou3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJI30BaHA YUUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOUX Pab0OYMX MPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO0 MHHUIIMATHBY YUYUTEIEH U
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/J0B K TMpernojaBaHuio (U3MKU HA YIIIYyOJIEHHOM YPOBHE NpPH YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpykatoiieM mupe. LLkompHBIN Kype HU3HKH — CHCTEMOOOpa3yoIIuii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHHne (U3NYECKUX 3HAHWM OMPEIENUIO XapakTep W OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUs HOBBIX MAaTe€pUajOB C 3aJlaHHBIMM CBOWCTBaMHU. M3yueHue
(GU3MKKM BHOCUT OCHOBHOM BKIaJg B (OPMHPOBAHHWE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa 0Oydaromerocsi, B (pOpMUPOBAHUE YMEHUN NPUMEHSATHh HAay4YHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kkypca (pu3uku Ha ypOBHE CpeIHET0 OOIIETr0 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

Hoea uenocmuocmu. B COOTBETCTBHM C HEM KypC SBISIETCS JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (pusuku
0o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanus npeanosaracT HCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICICHUE CBSI3U PAa3BUTHUS
¢uzukn ¢ pa3BuTHEM OOLIeCTBa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonoin nanpagiennocmu. Kypc ¢puszuku yrinyOaE€HHOTO ypOBHS
IIPEAIOAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTrcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »rkonocuzayuu peanusyercss MNOCPEACTBOM BBEICHUS HJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX SKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKUW M TEXHOJIOTUH, a TakKe 0O0CYXICHHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHus MTPOTPaMMBbI 1O (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
NPUHLIKINAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
NPUHLIAIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUH CAMOCTOSITEIbHOTO AKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa yudeOHOro mpouecca. s yriayOnéHHOTro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO JSKCIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATBHBIE YYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
MaTepuana, 1abopatopHbie padoThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crocoba peanu3alud (PU3MYECKOr0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs jaubo B koHue 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KiaccoB. BTopoil cmoco6 — 3To
WHTErpanus padoT TPAKTHUKyMa B CHUCTEMY J1a0OpaTOpHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBOM HHCTPYKIIUH.

B nmporpamme 1o (QuMke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX paboOT M MpaKkTUKyMa MpECTaBlICHAa €IWHBIM MepedHeM. Bridop
TEMaTUKH JJI 3THX BHJIOB YUCHHYECCKHUX MPAKTHYCCKUX PAOOT OCYIIECTBIISCTCS
y4acTHUKaMU 00pa30BaTEIbHOrO MpoIecca UCXOAs U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAaHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHWE OOYYaAIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHHS], WCCIIeIOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEIUYUH U TMMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM J1a pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHON W HESIBHO 3aJlaHHOM (PU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
U3yYCHHbIE 3aKOHBl W 3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, Tak U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 Pa3HbIX pas3ienioB. [[s KauyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbiOopa
buznyecKoil MOAeNu AJis CUTYalluu IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYeOHOTO IpoIiecca Kypc (GU3MKH YIrTyOJaE€HHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00I1Iero 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBHIX
npeaMeTHoro kaOuHera. B kaOuHere (QU3MKKM AOHKHO OBITH HEOOXOIMMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHMS YKa3aHHBIX B MporpamMMme Mo
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMma, a
TaK>Ke IEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHcTpalMoHHOE  000pyZoBaHue (OpPMHpPYETCSI B COOTBETCTBUHU C
NPUHIIATIOM MHUHUMAIbHOM JTOCTATOYHOCTH M  OO0ECIeurBaeT IMOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme M0 (U3HMKE KIIOYEBBIX JIEMOHCTpAIMid st
WCCJICMOBAHMUS  M3Y4YaeMbIX  SIBIEHHW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHCHUI.

JlabopaTopHoe 000OpynOBaHME I YYEHUYECKHX TMPAKTHYECKUX paboT
dbopMupyercss B BHJIEC TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIedrBaeTCsl B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX TMPHOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4Y€eHUS] PUZUKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

dbopMHpOBaHHEe WHTEpPECAa H CTPEMJICHUS OOYYArOMIMXCS K HAYYHOMY
M3YUYCHHUIO TPUPOJbI, Pa3BUTUE HUX HMHTEIUICKTyaJbHbIX H  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTaTa M3YUYEHHs] OCHOB
CTPOCHMS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DPM3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHUX
€CTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyayumiei
npoecCHOHANIBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHUIo B 5TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneurnBaeTCsl pPeleHUEM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIero 00pa3oBaHus:

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (DU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
bU3MYeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUUCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKkoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOLIMX CAMOCTOSITENBHOE CO3JaHUe
dbu3nyecKoil MoJeNd, aJleKBaTHOM YCIOBUSM 3ajlaud, B TOM 4YHUCJE 3ajad
WH)XEHEPHOT'0 XapaKTepa,

NoOHMMaHue (U3NYECKUX OCHOB M TPHUHIUIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HA OKPYKAIOILIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GU3MYECKX HKCIEPUMEHTOB, aHaldW3a W HUHTEpIpeTanuu HHpOpMaIuH,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATa;

CO3/IaHUE YCJIOBUM I PA3BUTUA YMEHUU IPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C pU3UKOM.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYyYalOUUMUCS, IUIAHUPYIOMIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOnEHHBIN ypOBEHb) Ha YPOBHE CPEIHEro OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPAKTHUYECKUX paboOT SBISIETCA PEKOMEHIOBAaHHBIM, YYHUTEIbh JENaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYATBHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuid  (GU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealdbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Pons m mMecto Qu3Nku B (OPMHUPOBAHMM COBPEMEHHOM HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3MepeHre cuiibl TOKAa W HANpSHKEHUS B I1E€NMU TMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoK jabopaTopued no ¢usuke. [Ipumepsl u3mMepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUSI.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3ala4l MEXAHHUKHU.

Paguyc-BekTop MaTrepuasbHOM TOYKH, €ro NPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U IyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPH30HTY. 3aBHCHUMOCTh KOOPJIMHAT, CKOPOCTH M
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHICHUUAIBHOE) U MOJIHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsAOB, LENHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayd,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopnenb cucTteMbl OTCUETa, UIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

NnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGnronenne aBukeHUs Tena, OpPOLIEHHOrO MOJ YIJIoM K TOPU3OHTY M
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHEHHE IyTEH, TPACKTOPHUHA, CKOPOCTEH ABUKEHHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, npAKMuKym.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBUKCHUH.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN ).

N3yuenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPONMOPIMOHATIBHONW 3aBUCHUMOCTH MEXAY JalbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHus: KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3ak0oH Hprorona. MuHeprumaneHbie cuctemsl orcyé€ra. IIpuHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CHYTHUKOB. 3akoHbl Kerepa. IlepBas kocmMuueckas CKOpOCTb.

Cwia ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBuKymerocs c
YCKOPEHHEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuna TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBUKEHUs TeJl B MHEPUUAIbHBIX U HEMHEPIIMAIbHBIX CUCTEMAX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CHUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUS IOKOS, KAYEHUSI U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH JBUKEHHS OpycKa I0
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBucuMocTH Frp(N).

WccnenoBanne NBrKEeHHsI OpycKa MO HAKIOHHOHN TUIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Temy. LleHTp TspkecTu Tena.

Y ciioBusL paBHOBECHUS TBEPAOTO TEIIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMbI MAaTepUAIbHBIX TOUYEK. L[eHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

Nmmynbe CHIIbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomMmeHT ummynbca mMarepuanbHOM TOYKHM. [IpencrtaBiieHMEe O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETHUYECKOW SHEPTUU MATEPUATBHON TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHBIE Cuibl. [loTeHnumaneHas >Heprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO 1Iapa (BHYTpU U BHE I1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHynmu U1 UACAIBHOM JKUJIKOCTH KaK CIEIACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW JHEPIHH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHUN PabOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHHs UMITYJIbCa IIPU YIIPYTOM B3aUMOJEHCTBUH.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTONU CHUIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3MKa 4 TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckorn Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozened. Macca u  pa3Mepel MoJekyd (aromoB). KommuecTBo BelecTsa.
[ToctrostnHass ABorapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. [llkama
temneparyp Llenbcus.

Mopenbs HIealbHOTO ra3a B MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponecchl B
UJeabHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATBHOTO Ta3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNAaTEeIbHOTO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MOoTyYeHUE HAaHOMATEPHUAIIOB.

Hemoncmpauuu.

Mopenu 1BUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u ncciieoBaHuE U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanne Tpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IPH
TEII000MEHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHue H30TEpPMUYECKOrO Mporecca (PEeKOMEHIOBAHO HCIOJIb30BaHUE
rdpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOToO Mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOJIMHAMHUYECKON CHCTEMBbl. BHelIHNE 1 BHyTpeHHHE napaMeTpsl. [lapamerpol
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYEHHUSI BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopens uaeanbHOrO Tra3a B TEPMOJMHAMUKE — CHCTEMa YpaBHEHMHI:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HUA3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU dHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl o rpaduky
npoiiecca Ha pV-nuarpamme.

Tennonepegaya  kKak  cnoco0  HM3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3Ty4YCHHUE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aanabaTHOM Ipoliecce.

[lepBblii 3aKkOH TepMOAMHAMHUKUA. BHyTpeHHssi »sHeprus. KonnuecTBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [Ji1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJIOAHOTO Tella K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumer nerctBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI UCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOPHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYCHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3AlUs «TEIJIOBBIX» OTXOJIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U DJIEKTPOIHEPTUU.

Hemoncmpauuu.

W3meHenune Temneparypsl pu aanadaTuyeckoM pacIIupeHun.

Bo3nymHoe orauso.

CpaBHeHUE yAETbHBIX TEIIOEMKOCTEMN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccnenoBanue mporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHjaeHcanusa. McmapeHue u kumeHue. Y JelbHas
TEIJI0Ta MapooOpa3oBaHusI.

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPaTypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTav3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyOnumarusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOwra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTUHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpTUH B (pa30BbIX NMEPEXOJIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOEe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHruecKkue YCTpOMCTBA W  TEXHOJOTMYECKHE TMPOIECCHI:  KHUJIKHUE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAIBI.

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl HOBEPXHOCTHOTO HATSKEHHUSI.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHnne 3aKOHOMEPHOCTEN UCIAaPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHHH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCMMOCTM  JeopMalud  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTapHBIN JNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIJICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

HampsokéHHocTh  anekTpuueckoro  noss.  [IpoOnbiid  3apsa. Jluauwm
HaIpsHKEHHOCTH DJIEKTPUYECKOTO 1oJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO ITOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3NEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMANIOB ISl  AJIEKTPOCTATUYECKOro TMojis (KaKk OJHOPOAHOTO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynEepHO3UIINU ATIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JIMHUN HANpsHKEHHOCTH O3THUX TOJEH |
HKBUINOTEHIIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsI/IOB.

JIvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenHEHNE KOHIEeHCAaTOPOB. [locmenoBarensHOe COeMHEHNE
KOH/ICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHACHCATopa.

JIBr>keHME 3apsyKEHHOM YaCTULBI B OTHOPOJIHOM JJIEKTPUYECKOM ITOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, JJIEKTPOCTaTHUYECKas 3alluTa, 3a3€MIIEHUE 3JIEKTPOIpPHOOpOB,
KOHJIeHcaTophl, reHepaTop Ban ae ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3APSKEHHBIX IIJIACTHH.

Monens anexTpoctaTuueckoro reaeparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IIJJACTUH, PACCTOSHUS MEXAY HUMH U AUDJIEKTPUYECKON TPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopruie padomul, RPAKMUKYM.

OneHka CHJT B3aMMOJICHCTBHS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHAGHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsHKEHMS ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsaa KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuil mok.

Cwuiia Toka. [TocTosiHHBIN TOK.

VYcnoBust CylmeCTBOBAHUSA NOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHukm
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, MapaJLIEIbHOE, CMEIIAHHOE COCAUHEHNE NPOBOJHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepeHre Cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUA I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COIPOTHUBIICHHS IIPH MOCTOSSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Crnoco0bl coeMHEeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXY MOJIIOCAMH MCTOYHHMKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKAa OT HaNpsDKEHHS [JI  JIaMIIb
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus amnepMerpa (BoabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd DJIC raabBaHMUYECKOro 3JI€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXIY MOJIOCAMU MCTOYHMKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJ€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTE TBEPABIX METAIIOB. 3aBUCHUMOCTh COMNPOTHBIICHUSI METAIIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpOBOIHHKMY. CoOcTBeHHass U IIpUMECHAs IIPOBOJAUMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onextponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHUu4ecKue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: TIa30pa3psIHbIE
JamIbl, SJIEKTPOHHO-Iy4eBass TpyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHL: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaGmronenue amextposusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl n3MepeHus (pU3NYECKUX BEIUYHMH C UCIOIb30BAHMEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TIOIPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJUUMH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEMJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YYETOM COJAEPKATEIBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6AZAHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
no3HanuA: SBICHWE, HAay4YHbIA (aKT, rumoresa, (u3MUecKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, OSKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYeCKOro TOIUIMBA JUIsl BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE AaTOMOB M MOJEKYII,
MOJIb BELIECTBA, MOJISIpHAsh Macca, IOJIy4YeHHE HaHOMAaTepUalloB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTIOIh30BAaHMUE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHE), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBBIE IPUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. diaekTrpoauHamMuKa.

Tema 4. Maznummnoe noge.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Beuectse. DeppoOMarHeTUKH, Napa- U THAMarHeTHKH.



TexHn4eckre yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpauuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KaptrHa nuHUN MarHMTHOM MHIYKIIMU TIOJISL ITMHHOTO MPSIMOTO MTPOBOAHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOnroienne nBuKeHUs MmyyKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanrie CBONUCTB PeppOMArHETUKOB.

HccnenoBanre AeMCTBUSI OCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEKTpOMAarHUTHOW MHAYKOMU. [IOTOK BekTOpa MAarHUTHOU
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAIYKTUBHOCTM B I1I€MM TOCTOSIHHOTO TOKa.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Me€4b, COJICHOWU/I, 3aIllIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUM B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Uccnenosanne 3aBucumoctd OJC UHAYKIMH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.



IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumMoctd J/JC caMOMHAYKIMH OT CKOPOCTH MU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIINH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMSI MEXaHWYEeCKO sHeprun). BriBoj
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyaa U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactota konebanuid. [lepumon ManbiX CBOOOJHBIX KOJIEOAHMI
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dbopmMupoBaHUsI MPEICTABICHUN 00 HACATHLHON MOJICNIU MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



W3mepenne mnepuona CBOOOJHBIX KOJ€OAHMI HUTSIHOTO U MPY>KUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNid Ha yIPyTroM MO/ABECE.

W3yueHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3zoBanue FHEPTUU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanue BHIHYKIEHHBIX KOJICOAHHI.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
ucanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsja KOHAEHcaTopa C aMIUIMTYJ0M CHJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACAITBHOM KOJEOATeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU PA3IMYHOM (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHruecKue yCTpONCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUIA.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3yuenue tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IMOCIEA0BATEIbHO COCAUHEHHBIC
KOHJICHCATOP, KaTYILIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre padOThl HCTOYHUKOB CBETA B LIEMHU NEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHusi. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, MpeloMJIeHUE, MHTephepeHIus U
U pakius.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBHSI M3ITyYEHHS DJIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

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

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHuyeckne yCTpOMCTBa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-nieup,
yJIbTPa3BYyKOBasl TUArHOCTHUKA B TEXHUKE U MEAUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mtonenue nntepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHHE.

HabGniogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)xeHue,
pesIoMJICHUE, TOJSIpU3als, udpaKius, HHTephepeHITHs.

Oo6nHapyxeHue nHGPaKpaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B npusme. [ucnepcusi cBera. ClOXHBIM cocTaB 0enoro cBera.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbiil yroyl MOJHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cQepruyecKoil JMH3bI OT €€ N€OMETPUH U OTHOCHTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWENIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuuecko ocu. IlocTpoenne wu300pakeHU TOYKU W OTpe3Ka MPsSMOMl B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmyeckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMYMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

ITonmsapu3zanus csera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanre npeioMIeHUs CBETA.

Ha0nronenue noJiIHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HccnenoBanre xoJa CBETOBBIX ITyYKOB 4Ye€pe3 IUIOCKOMapalieNbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenue naTepdepeHnm cpera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudpakiIMOHHON PEIETKH.

Habmonenne nudppakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE NOISIPOUIOB JIJIS1 U3YUEHUS] MEXaHUYECKUX HAIPSKEHUN.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

N3MmepeHnure nokazaresns npeioMeHUs CTeKIIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne PoKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[TonyueHnne n300pakeHuUsl B CUCTEME U3 IIOCKOTO 3€pKaia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3ydenne naTepdepeHIINY JIa3epHOTO U3IYYEHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenue IiMHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM

PELIETKH.
Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VcioBue npuYMHHOCTH. OTHOCHUTEIBLHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPruer U UMITYJILCOM PEISTUBUCTCKON YACTHUIIBI. DHEPIrus
MTOKOSI.



TexHuyeckrue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBEeCHOE TEIJIOBOE M3JIydeHHE (MU3JIydeHHE aOCONIOTHO YEPHOTO Tela).
3akoH cMmemieHus Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. Cronerosa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllytro moBepxHOcTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3aluu JABWXKYyIeWcsa vactuubl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKOIN, COJIHEUHasi Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYIPOBOJHUKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpoeHUs aroMma. [lnmaHerapHas mozenb aroma
Pezepdopna.

[Toctynater bopa. U3nyuenue u nornonienre (pOTOHOB MpHU MEpexojie aToma
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIrOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CHEKTPAIbHBINA
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

OrnpenenenHue JIMHBI BOJIHBI JJA3€PHOTO U3Ty4YCHUSI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

HaOmronenue muHe4aToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass monens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaj. OJIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. 'amMa-nu3inyyeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3Iy4YECHUsS. BinsHME pagvMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSAEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenn. KBapk-TiitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHmapTHOW Mojenu. TéMHas martepuss U TEMHaA
DHEPIUsl.

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3yuenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMUH M ACTPOPU3MKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHass aCTPOHOMHUS.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBUKCHHUE.

CoJsiHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. MIcTouHuK sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiit Ilyte — Hama ['anaktuka. [lonoxxenne u nBuwxenue CoJsHIA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macirabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

HabGmronenus: 3B€31HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JJIsi OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKDPETHYIO JIaTy: OCHOBHBIE cO3Be3Aus (CEBEpHOro MOJylIapus WU SIPKUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOIUICHUU.

Pu3nvecKuil NPaKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMIBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITHYUH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  paszlenax «YUYEHUYECKMHA  IKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O06o01maromiee NOBTOPEHUE.



O06o001enne u cucTeMaTH3ausl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MonekynsipHas puznka U TepMOIUHAMUKA», « DIEKTpoAuHaMHKay, «Komebanus
U BOJHBD», «OCHOBBI CIELHAIBHOM TEOPUH OTHOCHUTEIBbHOCTW», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOU KapTUHE MUpPA, 3HAYCHHUE ONMCATEIIbHOU,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3nUYecKor KapTHUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeameTHbie CBA3M.

WUzyuyenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemnole noOHAmMUA, C6A3AHHbBIE C UIYUCHUEM MEMO008 HAYUHO20
NnO3HaHUA: SBICHHWE, HAy4YHbId (DAKT, rumoresa, (u3MUecKas BEIUYHHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peUICHUE CUCTEMBl YpPABHEHHW. TpPUTOHOMETPUYECKHE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoanbie 3neMeHTapHBIX GyHKUMNA. [Ipu3Haku 1OMOOMS TPEYroJIbHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpUpOnE, KoyieOaTeIbHBbIC
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIPpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
YIBTPa3BYKOBAasl JIMATHOCTMKA B MEIUIIMHE, ONTHUYECKHUE SBJICHHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHasus.

T'eocpaghusa: wmarnuTHble 0OJIOCA 3€MIIM, 3aJIe)KM MarHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSTHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTpOJIBUTaATENb SIKOOU, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIUOHHAs Ieyb,
JMHUN 3JIEKTponepenad, 3JEKTPOABUraTelb, pasap, paaAuoNpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-meub, yabTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,



POEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
IPUEMHHKH, JIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJbTaThbl OCBOCHHS YyueOHoro mnpeamera «Duzuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE peaM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOydYarollerocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WJIEHA POCCUICKOTO 00IECTBa;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHOM
OpraHu3alny;

e YMEHHME B3aUMOJEUCTBOBATbH C  COLMAJIBHBIMM  HHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLEHWBATH CUTYalMIO U IPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONYHUBOIO OYIyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHUClie CBSI3aHHBIM ¢ (U3MKOW U TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oymyiiel nmpodeccun U peaan30BbIBATb COOCTBEHHbBIE
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3OBaHUI0 M CamMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHHUE TJIOOATIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYUIIECTBJICHHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESITEILHOCTH IKOJOTUUYECKON HampaBJIECHHOCTH HA
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYIO U HCCIEIA0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIa/I€Th Hay4YHOH TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJEpKaHusl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS;

BJA/JE€Th BUAAMM JESATEIBHOCTH IO IOJYYEHHIO HOBOI'O 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITH IIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3aj]auy,
BBIIBUTaTh TUIOTE3y €€ pEeIIeHUs, HaxOQuThb AapryMeHTbl Jif
JTIOKa3aTelIbCcTBa CBOMX YTBEP)KICHMI, 3a/JaBaTh MapameTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3yYEHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTUYECKYyI0 00JacTb
KU3HEIEATEIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;
BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTb OPUTMHAIBHBIE TOAXObI U PEILICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJ€Th HABbIKAMH MOJY4YEHUS MHPOPMALHUU (PU3UYECKOrO COJIECpP KaHUS
U3 HWCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMS B PAa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHHsT WHGOpMalMU U IIeJIeBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyATH3ALIH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCyIIECTBISATH OOIIEHHME Ha YypoKax (U3UKH M BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacrmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METO/bl COBMECTHBIX JAEMCTBHH C yd4éTOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJ€Ha KOJUIEKTHBA,

OPUHUMATh 111 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeessaTh pojid ¢ Y4ETOM MHEHUM YYaCTHUKOB, O0CYX /1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX, MpPOSBISATH  TBOPYECTBO M  BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIC YHUBeEPCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUU, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmyrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPaKTUYECKONW padOThl ¢ YUYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B AEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPILIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pedeKkcuu I OICHKH CUTYyaIlud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHl JIPyTMX IPU aHAIU3€ PE3yIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

MPUHMMATh MOTHBBI M apryMEHTHI JAPYTHX IIPU AHAINU3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce mocTH)EHUS JMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS IMPOTPAMMEBI I10
dbuzuke Ui ypOBHS CpeaHero oOImero o0pa3oBaHus y O00ydYaroIIuXcs

COBEPIIEHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MIpEANOIararonuii
c(hOpPMHUPOBAHHOCTE:
e CaMOCO3HaHHWS,  BKJIIOYAIOLIEIO0  CIOCOOHOCTh  IMOHUMATh  CBOE

OYMOIMOHAJIEHOE COCTOSTHUE, BUICTHh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSM W TIPOSBIIATh THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yClexy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHMX BO3MOXKHOCTEIH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHMMATh  AMOIIMOHAJILHOC
COCTOSIHUE JpPYTMX, YUYWUTHIBATh €r0 TIPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.

[MTPEAMETHBIE PE3VYJIbTATBI



K xonuy oOyuenus B 10 knacce mpenMeTHbIe pe3ysbTaThl HA YIIIyOJIEHHOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSI YMEHHM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JATHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAy4YHON KapTUHE MUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3MYECKOM TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3UUECKON TEOPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUHN O (PU3NUECKON KapTHHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJENeH (Qu3nyeckux Teln u
IPOLIECCOB (SIBJICHUI): WHEpIMAIbHAs CHCTEMa OTCYETa, a0COIIOTHO
TBEpIOE TEJO, MAaTEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TmMajJieHue, abCOoNOTHO ympyras naedopmainus, aOCOIIOTHO
yIpyroe u abCOMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIB3YSI OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbI KHHEMAaTUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMeElIeHus,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCAa U MEXAHUYECKOMN
DHEPIuM, CBsI3b PabOTHI CUJIBI C U3MEHEHUEM MEXAaHUYECKOW SHEpPTruu,
YCJIOBHSI PaBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIb30BATh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpazoBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbCa U
MEXAHUYECKON PHEPruHU, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAM3UPOBATh M OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIOIB3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MOJEKYJISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU DHEPIrUEN TEIJIOBOIO JBUKEHUS W KOHLIEHTPAUUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BELIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUMeW MOJEKYJI M €ro TeMIepaTypou, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3AKOH



COXpaHEHUsl PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIIOIb30BATH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHS
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SBJICHHS, MCHOIB3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI AJEKTPOJUHAMUKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULMH 3JIEKTPUUECKUX
MOJIEN, IPU ATOM yKa3blBas yCIOBUS NPUMEHMMOCTH 3akoHa Kysona, a
TaKXe€ NPAKTUYECKU BA)KHBIE COOTHOIIEHHUS: 3aKOHbI OMa NJis ydacTka
HenyM W JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes i 31eKTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbl, JaBJE€HUE, MOTECHUUAJIbHAS DJHEPTUsl, KUHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEprus ynpyroi gedopmaruu MOpPYKUHBI, KOJIHMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBHOIO rasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSKEHHOCTD 3JIEKTPUYECKOrO MOJI,
HaNpspKEHHOCTh TOJIE TOYEYHOTO 3apsija WM 3apsHKeHHOro Iapa B
BAKYyME M B JUAJIEKTPUKE, MOTECHLIHAI 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYLIas  CHJa, CUJa  TOKa,
HaIlpsHKEHUE, MOIIHOCTh TOKa, »JJEKTpUYeckas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IBI)KEHUE, TEIUIOBOE JBM)KEHHE 4YacTHUIl[ BEIIECTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHUE, MudPy3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIINS, TIJIaBJICHUE U KPUCTAILIU3alsl, HAPABICHHOCTh
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOIHUKA;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYHUHBI OT
IpyroM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUH, TIPU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh pE3YyJAbTAThl MOJYYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TpaPUKOB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, IeNaTh BEIBOBI 10 PE3yJIbTaTam
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MIJIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE PE3yNbTaThl M JENaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOr0 Tpy/la IPU MPOBEAECHUHN HCCIIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
WCCIIEOBATEIbCKOM M IPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeYarolled TpeOOBaHMSAM 3a/auH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAaHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh peE3yJibTaThl U KOPPEKTUPOBATH METONBl PEUIEHUs C
y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHUM u3
Pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUH U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ ONOPON HA U3YUEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIb30BAHUH, @ TAK)KE Pa3syMHOM HCIIOJIb30BAHUH JTOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIH30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIC
TEXHOJIOTUM MJI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIPETALIUU
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4YaeMyl0  HHQOpPMAIMI0O W  OICHHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISITD OpTraHU3aIOHHbIE u MIO3HABaTEJbHbIC YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyaIllMsX, aJeKBAaTHO OIICHUBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISATE MOTUBAIMIO K OyayIiei mpohecCHOHaNbHON ACSITENbHOCTH TI0
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoHiy oOyuenust B 11 knacce mnpenMeTHBIE PE3yiabTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  DKOHOMHYECKOH, TEXHOJIOTHUYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJNOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYECHUE OINUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTHYECKON (GyHKIMN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puznyeckor Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3nuecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTUHBI MHUpa B O0IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE;
pa3iauuaTh YCJIOBHUA NPUMEHHMOCTH Mojeied (u3nueckux Tela u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIsl, TApMOHUYECKHE KOIeOaHUs, MATEMAaTUYECKUI MasITHUK,
WJICAIBHBIN TPYXUHHBI MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJIe0aTeNbHBIN KOHTYD, TOHKas JIMH3a, MOJIeJIell aToMa, aTOMHOTO si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTM) MPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro  3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DSJEMEHTE OJJICKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHUJIBI  TOKa,  TOCTYyJIaThl  CHEIUAJbHOH  TEOpUHU
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHaA  Is
doTodpdexra, mnepBpli U BTOpoM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpPaHEHUs
3apsiAOBOTO M MACCOBOTO YHCEN U 3HEPTUU B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIDKYILAs CUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AMIeEpa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKIHMH, SHEPrus MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJIbC, IOJHAs DSHEPrus,
DHEPrusi TMOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (OTOoHA,
MacCOBO€ YMCIIO U 3apsl ipa, SHEPTHUSI CBA3U S1pa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHAS UHYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Audpakius, JUCIIepCUs, TIOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanekTpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajiOM, TOHKOU JIMH30M,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU 3STOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl MOJYYEHHOM  3aBUCHUMOCTHU



¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JenaThb  BBIBOJBI 1O  pe3yJbTaTam
UCCIIEIOBAHMS,

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOUTDH OMBITHI 10 MPOBEPKE MPEIOKEHHON THIOTE3bl: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IIOJ[yUYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/BI TIOTYUEHHUS HAYIHBIX aCTPOHOMHUYECKHUX 3HAHUH;
coOJiro1aTh paBuiia 0E30MacHOr0 TPy/la MpHU MPOBEICHUHN UCCIEA0BAaHUN
B paMKax ydeOHOro »JKCIHEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCIIEJOBATENbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(u3MYEeCKO MOJIENbI0: HAa OCHOBAaHWM aHallM3a YCJIOBHUS BBIOMPATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHATH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUH
OpU  WCIONB30BAHUM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
POBOANUTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TaHHBIX, aHATTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOIYUYEHHBIX
pe3yNbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHUM u3
pasHBIX pa3nenoB Kypca GU3MKH, a TAK)KE WHTErpallui 3HAHUHA U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKJIeHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS,

UCTIONB30BaTh TEOPETUYECKHE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOeXHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSICHEHHUE IMPOIIECCOB OKPYIKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKHMH MpoLieccaMu, C
MO3UIHMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHAILHOM
IPUPOJIOTIOIB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKd M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHBIE HH()OPMALIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TPEAbSBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMAaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMAlMI0 U OLIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUeOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpynmne C HCIOJIHEHHEM pPa3MYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENEATh AeATENbHOCTD
B HECTaHJIAPTHBIX CUTYyAaIllMsX, aJeKBATHO OIICHUBATh BKJIAJ] KaXJOTO U3
YYaCTHUKOB T'PYMIbI B pELICHUE pacCMaTpuBaeMoil poOIeMbl;

IPOSBIIATHE MOTUBALUIO K Oyaymied npohecCUuOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnea 1. HAYUHBIA METO/] IIO3HAHUSI IIPUPO1bI
. bubnuotexa [JOK
1.1 Hayunslii MeTOZ MO3HAHUS TPUPOIBI 6 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Pasznen 2. MEXAHUKA
bubmuorexa [JOK
21 | Kuemarua 10 ! hittps://m.eds00.ru/f16068d7
bu6mmoreka [JOK
22 Aunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 Cratiia TBEPAOrO TEIA > 1 https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
24 1 1
3aKOHBI COXPAHCHUS B MEXaHHUKE 0 httos://m.edsoo.ru/f 1666847
Hroro o pazneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubnuotexa [JOK
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1 https://m.edsoo.ru/fL6h68d7
bu6mmorexa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 httos://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BenecTBa. da3oBbie 14 1 bubnnorexka [JOK



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

MEePEXOAbI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 UICKTpHIECKoE Hoie 24 1 https://m.edso0.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSHHBIN 3IEKTPUUYECKUI TOK 24 1 httos://m.edsoo.ru/f 1666847
bu6mmoreka [IOK
43 Toxi B pasmIHEIX cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 94
Pa3zaen 5. DU3NYECKUN TIPAKTUKYM
. bubnuorexa [JOK
>1 Dusirieckiit HpaKTiicyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 16
bu6nmoreka [JOK
P 1
S3CPBIOS BpEMA 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbie
Ne /i P Konrpoabnbie IIpakTHueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
bu6mmoreka [IOK
11 Marnutioe roze 14 https://m.edso0.ru/39859ef1
bu6mmoreka [IOK
12 IICKTPOMArHHTHAS HHAYKLUHS 13 1 https://m.edso00.ru/39859¢f1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHHWSA U BOJIHbI
bubmuorexa [JOK
21 Mexanurieckie konedanis 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 https://m.edso00.ru/39859¢f1
53 MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE 10 1 bubnmnorexa [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859¢f1
Hroro no paszneny 60
Pa3zaen 3. OCHOBBI CHEIIMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
bubmuorexa [JOK
3.1 T 5 1
Octioser CTO https://m.eds00.ru/39859¢f1
Htoro mo pazneny 5
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Pa3nen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckyasgpHO-BOJIHOBOH AyaIu3M 15 bubmorexa [JOK
' PIYCKYJIAp y https://m.edsoo.ru/39859¢ef1
bubmuoreka [JOK
4.2 (6))
H3HKa aToMa S https://m.edsoo.ru/39859¢ef1
43 ®du3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHUI] https://m.eds00.ru/39859ef1
Htoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.eds00.ru/39859¢f1
Htoro no pazneny 12
Pa3znen 6. PUSHYECKHM TIPAKTUKYM
. bubmuorexa [JOK
1 o 1 1
y VISHHCCIHH TIPAKCTHiEyM 6 6 https://m.edso00.ru/39859¢f1
Hroro mo pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeSATeTLHOCTH, MPUOOPETEHHOTO TIPU https://m.edso00.ru/39859f1
u3ydeHuu kypca pusuku 10 — 11 kmaccos
Hroro no pazneny 15
bu6mmorexa [IOK
P 10
CICPBHOC Bpe https://m.eds00.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne uudgposbie
Tema ypoka Kontposbubie IlpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 ®uszuka — pyHIaMeHTalbHas HayKa O 1 bubnnorexa [JOK
pupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO O3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SBICHHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B MIPOIIECCE MO3ZHAHUS
3 rnpupoasl. HaOmroneHne 1 DKCIepruMEHT B 1 buGnuorexa [IOK
PYPOIHL. P https://m.edsoo.ru/34c49931
¢duzuke
bubnunoreka LIOK
4 Cnoco06s1 u3mMepeHus: (U3NIEeCKUX BEIIMUYUH 1
P ¢ https://m.edsoo.ru/ca2def03
5 AOCOIOTHAsI U OTHOCUTEIbHAS MOTPEITHOCTH 1 bubnnorexa [JOK
U3MepeHU PU3NYEeCKNX BEIUUNH https://m.edsoo.ru/7f18fda3
MopnenupoBanue B ¢pusuke. Ponb u mecto
5 ¢bu3uku B pOpMHUPOBAHUHN COBPEMEHHOMN 1 bubmuoteka [IOK
HAay4YHOU KapTHUHBI MUPA, B TPAKTHYECKON https://m.edsoo.ru/eabbded1
NeATeILHOCTH JIFOAeH
Mexannueckoe nBmxkeHne. CrucreMa oTcyeTa.
bubnunorexa LIOK
7 OTHOCUTEIHHOCTh MEXaHUYECKOTO JTBUKCHHUSI. 1
https://m.edsoo.ru/e9a52f02
[Ipsimas 1 oOpaTHas 3a7a4u MEXaHUKH
Pannyc-BekTop MaTepHalIbHON TOYKH, €TO
but6mmoreka [IOK
8 MPOEKIIMU HA OCU KoopAuHAT. TpaekTopus. 1

[Tepememenue. Ckopocts. X npoexkuuu Ha

https://m.edso0.ru/30a108a5
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OCH KOOpAMHAT

PaBHOMEpHOE NIPSAMOJIMHENHOE IBUKEHHUE.

bub6nmoreka [IOK

9 Fpa(bnqecmze OIMHMCAaHNE PABHOMEPHOTO https://m.edsoo.ru/89ba7190
IPSIMOJIMHENHOTO JBUKEHHUS
10 CrioxxeHue nepeMereHnii U CKOpocTei. bubmmoreka [JOK
Pemenue 3anay https://m.edsoo.ru/761d18aa
HepaBHomepHoe nBuxenune. MruoBeHHas
11 cKopocTh. Yckopenue. [Ipsmonuneiinoe bubmmorexa LIOK
https://m.edsoo.ru/a99549a7
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM
12 I'paduueckoe onucanue npsMOINHEHRHOTO bubnuoreka [IOK
JIBUKEHHUSI C IIOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBobOonHoe majeHue. Y ckopeHrue cBOOOTHOTO
13 nazieHust. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, bubmmorexa [JOK
https://m.edso00.ru/f738109c
YCKOPEHHUS OT BPEMEHU U UX TpaduKu
14 JIBukeHue Tena, OpOIIEHHOTO MO/ YIJIOM K bubmmoreka [JOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpusosmueliHoe nBrkeHue. J[BuxKeHue 1o
15 OKPY’KHOCTH. YTJIOBasl U IMHENHAs CKOPOCTb. bubmmnoreka HOK
Ilepuon n wacrora. LleHTpOoCTpEMHUTENBHOE U https://m.edsoo.ru/33196fbe
IIOJIHOE YCKOPEHHUE
[IepBsbiit 3axk0H HproTona. MHEpunanbHbIe
16 cuctemsbl otcuéra. [IpuHuun bubnuoreka [IOK
OTHOCHUTENBHOCTH [ anunes. https://m.edsoo.ru/5a9e4a64
HeunnepunanpHele cucTeMbl OTCUETA
" " bubnuotexa [JOK
17 KonTponbnas pabota no teme "KunemaTunka https://m.edsoo.ru/1242f3%
18 Cwuta. PaBHonelicTByt0mas cuia. Bropoi bubnmnorexa [JOK

3akoH HeroroHa. Macca

https://m.edso0.ru/141d3837
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19 B3aumopeiictBue ten. Tperuii 3aKkoH bubmmoreka [JOK
HeroTona https://m.edsoo.ru/57dba505
20 [IpuHnun cynepnosunuu cui. Pemenue 3agau bubnuoreka [JOK
Ha NMpUMEHEHHE 3aKOHOB HproTOHA https://m.edsoo.ru/bdf997fb
3aK0H BCEMHUPHOTO TATOTCHUS.
21 DKBHUBAJICHTHOCTh IPABUTAIMOHHON U bubmorexa LOK
. P t https://m.edsoo.ru/9aba2b0a
WHEPTHOW MaccChl
99 Cuna TsKeCTH M YCKOpeHHe CBOOOHOTO bubmmoreka [JOK
MaJeHus https://m.edso0.ru/22757f26
JIBrkeHHE HEOCCHBIX TET U UX
23 HMCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmorexa HOK
Y Y F P https://m.edsoo.ru/11abfa0a
KOCMUYECKasi CKOpocTh. 3akoHbl Keruepa
bubnuoreka [{OK
24 C .3 I'yka. B
118 YHPYTOCTH. SaK0m & yka. e 1eia https://m.edsoo.ru/0Oae2cd84
Cuia tpenust. [Ipupoaa v BUABI CUIT TPEHUS. bubnnorexa [JOK
25 JIBr>KeHUE B )KUIKOCTHU U Ta3e C YYETOM CHIIbI https://m.edso0.ru/1fa86499
COIPOTHUBIICHHUSI CPEIBI https://m.edsoo.ru/2cb29676
26 Hanenue. ['ugpocrarnueckoe JaBieHUE. bubmuoreka [IOK
Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
bu6nmorexa LIOK
AbGcomotHo TBepaoe Teno. [loctynarensHoe
21 U BpalllaTelIbHOE JIBIKEHUE TBEPIOTO Teja bubmmorexa [JOK
pattt g P https://m.edsoo.ru/2b95d57e
98 MOMEHT CHJIbl OTHOCUTENHEHO OCH BPAIIEHUS. bubnmoreka [JOK
ILieuo cunel https://m.eds00.ru/653d3459
CrosxeHue CHII, IPUIOKEHHBIX K TBEPIOMY
29 teny. LleHTp TsxecTu Tena. Y ciaoBus bu6muoreka [JOK

paBHOBECHUSA TBEPAOTO TCJIA. Buasl
paBHOBECUSA

https://m.edsoo0.ru/9aa79a7d
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bubnunoreka LIOK

30 Pemenue 3amau
8 https://m.edsoo.ru/dclcaacQ
NmMrtyibc MaTepHAIbHONW TOYKH, CUCTEMBI
31 MaTepuanbHbIX Touek. LleHTp Macc cucteMbl bubmmoreka [JOK
MaTepUalIbHBIX TOYEK. Teopema 0 IBUKEHUU https://m.edsoo.ru/4bb8294b
IIEHTpa Macc
39 KontponbHas padora no teme "/lnnamuka. Bbu6muoteka [JOK
Cratuka TBEepaoro rtena" https://m.edsoo.ru/9f5a574¢c
NmMrtyIibe critbl M KI3MEHEHHE UMITYJIbCA TElIa.
33 3aKoH COXpaHEHUs UMITyJIbca. PeakTHBHOE bubmorexa LHOK
P y ' https://m.edsoo.ru/13f0a221
IBIDKEHUE
MoMeHT uMITyJIbca MaTepUaIbHOU TOUKH.
34 IIpencrasiaenne o COXpaHEHHN MOMEHTA bubmorexa LOK
P P https://m.edsoo.ru/d6532ebh9
UMITYJIbCA B IICHTPATBHBIX MTOJISIX
bubmuoreka [{OK
35 Pemenne 3amau
A https://m.edsoo.ru/f7706d63
PaboTa criiel Ha MaJIoM H Ha KOHEYHOM
36 nepemenieHnu. ['padpuueckoe npeacrapneHue bubnnorexa [TOK
P P P https://m.eds00.ru/913974c7
paboThl cuibl. MOIIHOCT CHJTBI
Kunerunueckas sneprus. Teopema 06
37 W3MEHEHUH KHHETHYECKOI dHEPTUHU bubmorexa HOK
. p https://m.edsoo.ru/9a5e2e74
MaTepuaIbHOU TOUKH
IToreHuanbHBIE M HEMOTEHIINAIBHEIE CHIIEL.
38 IMorennnansHast sHEprUst. Bropas bubmmorexa TIOK
prit. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
TpeTbst KocMUYecKast CKOpocTh. CBS3b
bu6nunorexa LIOK
39 paboThI HEMTOTCHIMATBHBIX CHJI C U3MCHCHHEM

MEXaHUYECKOM SHEPTrUr CUCTEMBI Tell. 3aKOH

https://m.edsoo.ru/f57b4e01
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COXpPaHCHUA MEXaHHYECKOM SHCPIUU

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VpaBuenue bepuymm njis naeanbHOM bubmmorexa [JOK
P PHYIIIH ATBLHA https://m.eds00.ru/f30f43b6
JKHUJIKOCTH
41 KonTponbhas pabota no teme "3akoHBbI bubmmoreka [JOK
COXpaHEHUs B MEXaHUKE" https://m.edsoo.ru/474e7c4a
PazButHe npeacTaBieHUil O IPUPOAL
b PHPOA bubnunorexa LIOK
42 ter1oThl. OcHoBHEIE nonoxeHnss MKT.
https://m.edsoo.ru/b0a4445f
Huddysusa. bpoyHOBCcKOE IBUKEHHE
CtpoeHne ra3000pa3HbIX, JKUIKUX U TBEPIBIX
43 Tle Xapakte BEI)KGHI/I?[ u BfaI/IMO eﬁcﬁlm{ bubmorexa [JOK
- AapaKIep A A https://m.edso00.ru/c44d02e2
YacTHI] BEIIESCTBA
Macca u pazMepsl MOJIeKy (AaTOMOB).
44 KommuecrBo BemectBa. [locrosanas bubmorexa [JOK
B ’ https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. Ternosoe paBHoBecue. [kana bubmmnoreka HOK
[enscus https://m.edso0.ru/0070d493
bu6mmoteka IIOK
46 P
CHICHHE a1 https://m.edsoo.ru/1531aba5
bu6nmorexa LIOK
47 n iras. I’
JICAIIBHDIN Tas. £ a30BRIC 3AKOHRT https://m.edsoo.ru/1deb2367
48 VpaBuenue MenneneeBa-Kianeiipona. bubmuoreka [IOK
Pemenune 3amau https://m.edsoo.ru/8d12c328
but6mmoreka [IOK
49 A .
OcomroTHas TeMiieparypa. 3akon JlansroHa https://m.edsoo.ru/14e02d1f
50 N3omnporiiecchl B uaeaabHOM rase ¢ but6mmoreka [IOK
HOCTOSIHHBIM KOJIMUECTBOM BEIIECTBA https://m.edso00.ru/68878d51
51 ['padmueckoe mpencraBiIeHHE U30MPOLIECCOB: bu6muoreka [JOK
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u30TepMa, U30X0pa, u300apa

https://m.edso00.ru/1344327b

bub6nmoreka IIOK

52 Ocuosroe ypasierne MKT https://m.edsoo.ru/c8094721

bubnunorexa LIOK

53 Penterme saat https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHOI TeMIepaTypbl

54 TepMOHHHaMPiquKOﬁ C%CTGMH co cpezieit https://m.edsoo.ru/c38af875
KHHETHYECKOM dHEPrueil mocTynaTeabHOro
TEIUIOBOT'O JIBHKEHUS €€ 4acTHI]

55 O06o001IeHe U CUCTEMAaTH3alisl 3HAHUH 110 bubnuoreka [{OK
teme "OcHoBel MKT" https://m.edso00.ru/09d12fd8

56 Kontponbhas pabota nmo Teme "OCHOBBI bubnnorexa [JOK
MKT" https://m.edsoo.ru/13adad59
TepmonuHamuyueckas cucteMa. 3a/laHue
BHEWIHUX ycnoBuid 1uist T/ cuctemsl.

57 Brennue v BHyTpeHHUE ITapaMETPBI. bubnmnoreka HOK
ITapamerpsl T/l cucTeMbl Kak CpeIHUE https://m.edsoo.ru/5f8d38a3
3HA4YECHUS BEJIMYMH, OMMCHIBAIOLINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE
HyneBoe Hauano rTepMOgMHAMUKH.

58 CZMOHpOI/ISBOJILHaSIppeJ'IaKcaLII/ISI TJ1 cucremsl brbmmorexa LIOK

https://m.edsoo.ru/8ec512f0
K TEIJIOBOMY PaBHOBECHIO

59 Mojenpb u1eaibHOTO Ta3a B TEPMOIMHAMUKE. bubmmoteka IIOK
VYcioBus TpUMEHUMOCTH 3TON MOJEITH https://m.edso0.ru/29355001

60 VYpaBuenne Menneneesa-Kiamneiipona u bubnmnoreka [JOK
BBIPAKEHHE 11 BHYTPEHHEN SHEPrUU https://m.edsoo.ru/bal178d0

61 Beipaxenue 111 BHyTpEHHEN SHEPTUU bu6muoreka [JOK

OJHOATOMHOI'O HACAJIBHOI'O Ia3a.

https://m.edsoo.ru/acscacl5
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KBazucraruueckue u HeCTaTUUCCKHE
IIPOLECChI

OnemenTapHas paboTa B TEpMOIMHAMHUKE.

bu6nmorexa [IOK

62 B 0
BIYUCIICHHE PAOOTHI 10 rpaduKy mporecca httos://m.edsoo.ru/741d5738
Ha pV-auarpamme
Temonepenaya Kak crnoco0 M3MEHEHUs
63 BHyTpeHHeH sHeprun TJI cucteMsl 6e3 bubmmorexa [JOK
YIP p https://m.eds00.ru/3d734561
coBepIIeHHs paboThI
64 KonBekuus, TeronpoBoAHOCTb, U3ITy4YEeHUE bubmmorexa [JOK
H POBOA > 1Y https://m.edsoo.ru/157b54cd
KonnuecTBo Temnotel. TemioéMKocTh Tena.
65 VY enbHas 1 MOJISIpHAs TEIUIOEMKOCTH bubnnorexa [JOK
BEILIECTBA. Y I€JbHAS TEMJIOTA CTOPAHUS https://m.edsoo.ru/7ba67355
TOTLINBA
66 Pacuér xonmyecTBa TEIIOTHI ITpU bubmmoreka [JOK
Temionepeaye https://m.edsoo.ru/1db5ad4e
67 [Tonsatue 06 anuadatHoM mporiecce. [lepBrrit bubmuoreka [IOK
3aKOH TEPMOJIMHAMUKHI https://m.edsoo.ru/d8098824
68 KonnuecTBo TEmnoTh U paboTa Kak MephI bubnnorexa [JOK
W3MEHEHUS BHYTpeHHel 3Heprun T /I cucteMsl https://m.edsoo.ru/b047alcd
Bropoii 3akoH TepMOAMHAMUKH TSI
69 aBHPOBeCHLIX u Hr; a:HOBeCHBIXﬂH OIIECCOB brbmmorexa LIOK
P P pon ' https://m.edsoo.ru/c6f4f464
HeoOpaTuMocTh MpUpOIHBIX MPOIIECCOB
but6mmoreka [IOK
70 II i . KII
PUHIIHUIIBI ACHCTBUS TEIUIOBBIX MAIIMH bl https://m.edsoo.ru/2e945513
bubnunorexa LIOK
71 M KILI. K
acumanbrioe statettie K. ke Kapro https://m.edsoo.ru/fe3857b9
72 Penrenne 3agau bubnunorexa LIOK
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DKOJIOTHYECKHE ACIICKThI UCIIOJIb30BaHUS

https://m.edsoo.ru/b3efal8b

. bubnuorexa [JOK
73 TEIUIOBBIX ABUTaTeNE. TemioBoe https://m.e dSO(])_[I‘U 108672337
3arpsA3HEHUE OKPYIKAIOILEH CpeIbl T '
bubnunorexa LIOK
74 Pemenue 3amau
A https://m.edsoo.ru/c8c70432
75 O06o001IeHre U CUCTEMaTH3alisl 3HAHUH 110 bubnnorexa [{OK
teme "Tepmoaunamuka. TemioBbie MaHbI" https://m.edsoo.ru/28d62b3f
76 KonTtponpsHnast pabora o Teme bubnuorexa [IOK
"Tepmonunamuka. TennoBbie MalTuHbI" https://m.edsoo.ru/1b6e26¢c5
[TapooOpa3oBaHre U KOHICHCAITUS.
bubmmoreka [JOK
77 Hcnapenue u xurenue. Y 1eiabHas TerioTa 1
5 https://m.eds00.ru/6f8e6777
napooopa3oBaHus
HacepimeHnHbie 1 HEHACHIIICHHBIC TTAPHI.
KadecTBeHHas 3aBHCUMOCTb INIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO Mapa OT
i bubmuoreka [IOK
78 TEMIIepaTypbl, UX HE3aBUCUMOCTb OT 00BEMa https://m.e dSO(])_[rU 1517402
HACBIIIEHHOTO Tapa. 3aBUCUMOCTh T '
TEMIIEPATYPHI KATICHUS OT JaBJICHUS B
KUJTKOCTH
79 BnaxnocTs Bo3ayxa. AOCOIIOTHASA U bubmmnoreka HOK
OTHOCUTENbHAS BIaKHOCTh https://m.edsoo.ru/30ebbb79
bubmmoreka IIOK
80 Pemenue 3amau
A https://m.eds00.ru/18e95ff3
TBépnoe teno. Kpucramimueckue n
. but6mmoreka [IOK
81 amopdHbIe Tena. AHU30TPONHS CBOMCTB 1
https://m.eds00.ru/20a88a03
KPHUCTAIIJIOB
82 [TnaBiieHne M KpUCTAUIA3ANMS. Y AeITbHAS bubmmoreka [JOK
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TeruioTa riasienus. CyOnumanus

https://m.edsoo.ru/6ee91e9f

Hedopmaruu TBEpAOTO Tena. PacTskenue u

bub6nmoreka [IOK

83 .C .M Omnra. I1
CoRathe. TABE OH}U’HB Hra. Lpeaed https://m.edsoo.ru/dalaab10
ynpyrux aedopmariuii
TermoBoe pacumpeHue XKUAKOCTEN U

84 TBEPBIX TEI. AHTAPMOHHU3M TETIOBBIX bubmorexa LOK

pAIR T P https://m.eds00.ru/7ba5edf2
KoJIe0aHUI YacTHIl BEIIeCTBa

85 [TpeoOpaszoBanue 3HEprUn B (Pa3zoBbIX bubmmoreka [JOK
nepexoaax https://m.edso00.ru/97a0672f

bubnunoreka LIOK

86 v 0

PABHEHHE TCEIIOBOTo batarca https://m.edsoo.ru/ab1521fb
bubnunoreka LIOK

87 P

cHictie sanat https://m.edsoo.ru/8ab7f40d
IToBepxHOocTHOE HaTsKeHHE. KanmisipHabie
88 aBieHus. JlaBneHue moj UCKpUBIEHHOM bubmmorexa [IOK
) s HCKD https://m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO KuaKocTu. Popmyna Jlammaca
0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
89 TeMe "ArperaTHbIe COCTOSTHUS BEIIECTBA bubmorexa [OK
P B ’ https://m.edso0.ru/0b52575¢
®dazoBbIE IEPEXOABI
DeKTpu3anus Tei U €€ MpOosiBJICHUSI.

90 DnekTpuueckuii 3apsia. [[Ba Buma bubnnorexa [JOK
ANEKTPUYECKHUX 3apsiaoB. [IpoBonHMKH, https://m.edsoo.ru/1aff445f
JUDJICKTPUKH U TIOTYTIPOBOTHUKH

01 DneMEeHTapHBIN AIEKTPUIECKUH 3apsii. 3aKOH bubnmnoreka [JOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/f49afd24

92 KonTtponbHas pabora no Teme "ArperatHsie bu6muoreka [JOK
cocTosiHuA BemiecTBa. Pa3oBble NEPEXOIbI" https://m.edsoo.ru/7dc2a739

93 B3aumoneticTeue 3apsioB. ToueyHbIe 3apsiabl. bubnunoreka [JOK



https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/7dc2a739

3axoH Kynona

https://m.edsoo.ru/445b7746

bub6nmoreka IIOK

94 Pemenue 3anau https://m.edsoo.ru/6b87ecba

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

95 Onektpuueckoe nose. Ero neiicteue Ha bubmmoreka [JOK
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTD 2JIEKTPUYECKOTO MOJIS.

96 [IpoOnelii 3apsaa. JIunum HanpsKEHHOCTH Bbu6mmoteka [JOK
3JIeKTpUYecKoro nojig. OMHOpOaHOE https://m.edsoo.ru/3dac6957
ANEKTPUUYECKOE T10JIe

97 [ToTeHIManbHOCTH JIEKTPOCTATUUECKOTO bubmmoreka [JOK
1ojsl. Pa3HOCTh MOTEHIMANIOB U HAIIPS)KEHUE https://m.eds00.ru/80021447
[ToreHuuanbpHas SHEPrus 3apsa B

98 AJIEKTPOCTaTUYECKOM TMosie. [Torenmman bubmmorexa [JOK

P ’ t https://m.edsoo.ru/af5fa389
AIEKTPOCTATUUECKOTO OIS

99 CBs13b HANPSHKEHHOCTH TMOJISL U PA3HOCTU bubmuoreka [IOK
MMOTEHLMAJIOB IS 3JIEKTPOCTATHYECKOTO TOJISI https://m.edsoo.ru/df7a6838

100 [IpyuHIOHI cynepno3unuy JIEKTPUIECKUX bubmmnorexka HOK
oJIen https://m.edsoo.ru/Ocfe4a6c

bubmmoreka IIOK

101 P

cHierHe safat https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsiaa. [Toxe paBHOMEpHO bubnmnorexa [JOK
3apsKeHHOU chepsl https://m.edsoo.ru/b297b5c3
[Tose paBHOMEPHO 3apsHKEHHOTO IO 00BEMY

103 mapa. [lone paBHOMEpHO 3apsKEHHOMN bubmmorexa [IOK

be: P pro5ap https://m.edso0.ru/f7a665ee
OECKOHEYHOM TIOCKOCTH
104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE. bu6muoreka [JOK

Ycaopue PaBHOBCCHUA 3apsa10B

https://m.edso0.ru/32405eab
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JIMBINEKTPUKHY U ITOJIYIIPOBOJHUKU B

bubnunorexa LIOK

105 3JIEKTPOCTATUYECKOM I10JIe https://m.edsoo.ru/060ebab5
Konpnencarop. D1neKTpoéMKOCTh
106 KOHJCHCATOPa. DICKTPOEMKOCTH ILIOCKOTO bubmmorexa [JOK
https://m.eds00.ru/845b4f73
KOH/JIEHCATOpa
107 [TapamensHOE coelMHEHNE KOH/IEHCATOPOB bubmmorexa [JOK
https://m.edsoo.ru/d11e8ce7
108 IlocnenoBaresnprHOE COETMHEHNE bu6nmorexa LIOK
KOHJICHCATOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsyKEHHOI0 KOHJIEHCaTopa bubmorexa HOK
https://m.edsoo.ru/73a34f18
bubnuoreka [{OK
110 Pemenue 3anau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
111 JIBrKeHue 3apsyKeHHOW YacTHIbI B bubmmoreka [JOK
OZHOPOJHOM 3JIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o01IeHre 1 cucTeMaTr3aIis 3HaH|H 110 bubmuoreka [IOK
TeMe "DnekTpuyeckoe noie" https://m.edsoo.ru/5752603f
Cuia Toka. [TocTostHHBIN TOK. Y CIIOBHS
114 CyILIECTBOBaHUS TOCTOSIHHOTO bubnmorera HOK
https://m.edsoo.ru/233311b5
3JIEKTPUYECKOTO TOKA
bubmmoteka IIOK
115 Hctounuku Toka. Hampspkenue u 31C https://m.edsoo.ru/0839a115
116 KonTponbhas pabota no teme bu6muoreka [JOK
"Onektpuueckoe nose" https://m.edsoo.ru/cefe90e9
117 3akoH OMa 71 yJacTKa LEnu. bubmuoteka [IOK

DNEKTPUUECKOE COMIPOTUBIICHHE

https://m.edsoo.ru/f14f251e
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3aBHCHMOCTD COIMPOTUBJICHUA OAHOPOJAHOTO

118 MIPOBOJIHUKA OT €0 JIJTMHBI U TIIOIIA N buGnuorexa [IOK
https://m.edsoo.ru/95fcdf51
MOTIEPEYHOr0 CEUCHUs
119 Y 1espHOE CONPOTHBIICHUE BEILIECTBA. bubnmnoreka HOK
Pemenue 3agaa https://m.edso0.ru/437f8300
120 ITocnenoBarenbHOE, MApATIIEIBLHOE, bub6nmoreka IIOK
CMEIIIAHHOE COCIMHEHUE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX ANEKTPUUECKUX bubmmoreka [JOK
neneid. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bubmmoreka [JOK
122 Penterme saat https://m.edSO(])_.[ru/3881b469
123 Pabora snexrpuyeckoro Toka. 3akoH Jlxoyms Bbu6moteka [JOK
—Jlenna https://m.edsoo.ru/a3605c5¢
bubmuoreka [IOK
124 Penterme saat https://m.edsogru/6761bf0f
125 MOoNTHOCTh IEKTPUUYECKOTo ToKa. TermoBas bubnnorexa [JOK
MOUIHOCTb, BBIJIETIIEMAsi Ha PE3UCTOPE https://m.eds00.ru/99750a6f
bubnnorexa [JOK
126 Penterme saza https://m.edSO(])_.[ru/eb72fc24
127 OJ1C 1 BHyTpEHHEE CONPOTUBIICHUE bubnnorexa [JOK
HMCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa A1 OJTHOM (3aMKHYTOI) bubnuoreka [IOK
AIEKTPUYECKOMN LETH https://m.edsoo.ru/221f40fb
bubnuotexa [JOK
129 Pemterie 3aza https://m.edSO(E.Iru/3580b679
bubnuotexa [JOK
130 MOmHOCTE HCTOTHHKA TOKA https://m.edsogru/aan51d8
131 Kopotkoe 3aMbIkanue bubmuoteka [IOK
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https://m.edsoo.ru/546f5632

132 KoHnneHcaTop B 1enu mocTOSHHOTO TOKa bubmmorexa [JOK
g PEI https://m.edso0.ru/35368f3e
bub6nmoreka [IOK
133 P
clieHie sajad https://m.eds00.ru/4410cef0
134 Pemenue 3amad o teme "IlocTOsTHHBII bubnunorexa LIOK
3NEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo teme "IlocTostHHBIN bubnnorexa [IOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo teme "IlocTostHHBIN bubnuoreka [IOK
ANEKTPUIECKUH TOK" https://m.edso0.ru/eb5d4687
137 O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110 bubnunoreka LIOK
teme "TlocTOSIHHBIN AIEeKTpUUECKUA TOK" https://m.edsoo.ru/bfd7a050
DJIeKTpruYecKasi IPOBOAUMOCTh Pa3IMYHbIX
138 BC GCIT)B DIIeKT IE‘IGCKI/If/'I TOK BpMeTaJmax bubmorexa HOK
HHIECTE. P ' https://m.edsoo.ru/da794295
CBepXmnpoBOJIUMOCTb
DNEKTPUYECKHA TOK B paCTBOPAX M pacIlIaBax
139 AIIEKTPOJINTOB. 3aKoHBI Dapajest s bubmmorexa [JOK
P ’ pales & https://m.eds00.ru/4b423491
AIIEKTPOJIHA3A
140 Konrtponsnas padora no reme "[locTostHHBIIHI bubmuoteka [IOK
ANEKTPUIECKUIN TOK" https://m.edso0.ru/1885ddf1
bu6nmorexa LIOK
141 2 7 N
FICKIPHACCIHIM TOK B Tasax. TUlasma https://m.eds00.ru/92d92f76
142 DNEeKTpUYECKU TOK B BakyyMme. BakyymHbie bu6muoreka [JOK
puOOpbI https://m.edsoo.ru/2E+160
143 DJIEKTPUUYECKUN TOK B TOJYIIPOBOJHUKAX bubmorexa [IOK
P YHpOBOA https://m.edso00.ru/ab61c660
144 [TomynpoBoAHNUKOBBIE TPUOOPHI bubmuoteka [IOK
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Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3MepeHue Cuiibl TOKa U HapsHKEHUS B
LEMU TOCTOSIHHOT'O TOKA IPU TOMOIIHX
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" win "3HaAKOMCTBO ¢ IUPPOBOH
nabopatopueii o ¢pusuke. [Ipumeps
U3MEepeHUs PU3NICCKUX BEITMYUH MIPH
MOMOIIA KOMIBIOTEPHBIX JaTYUKOB"

®usnueckuil NpakTUKyM 1o teme "M3yuenue
HEPaBHOMEPHOTO JIBUXKEHUS C LIENbIO
oIpeziesieHus MTHOBEHHOM ckopoctu"

Ou3nyeckuil MPakTUKyM 0 TeME
"N3mepeHune ycKopeHus Mpu IpsIMOJIMHEUHOM
PaBHOYCKOPEHHOM JIBH>KEHUU 10 HAKJIOHHOMN
miockoctn" unm "MccnenoBanue
3aBUCHMOCTH TTyTH OT BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBH>KCHUU"

Du3nYeCcKu IPAKTUKYM I10 TEME
"M3MepeHue yckopeHHst CBOOOIHOTO
nafgeHus" win "M3yuenue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

@uznyeckuil NpakTukyM 1o teme "M3ydenue
JBUKEHHUS TeJIa 110 OKPYKHOCTH C
MIOCTOSIHHOM 10 MOZYJIIO CKOPOCTBIO" MITN
"HccnenoBanue 3aBUCUMOCTH IEPUOAA
oOpailleHns: KOHUYECKOr0 MasiTHUKA OT €ro
napameTpoB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME

https://m.eds00.ru/83622200

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

bubnuoreka [{OK
https://m.edso00.ru/f6292f5f

bubmuoreka [IOK
https://m.edso0.ru/6960b6ef

bu6nmorexa LIOK
https://m.edsoo.ru/d1ea2402

bubnunorexa LIOK
https://m.edsoo.ru/bcf53514

bubnunorexa LIOK
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"M3mMepeHue paBHOAECHCTBYIOUIEH CUIIBI ITPU
JBIDKCHUH OpyCKa 1Mo HaKJIOHHOM TUIOCKOCTH"
unu "[IpoBepka runore3bl 0 HE3aBUCUMOCTH
BPEMEHHU JIBHKEHUS OpycKa 10 HaKJIOHHOM
IJIOCKOCTH Ha 3aJIaHHOE PACcCTOSTHUE OT €ro
macchl"

DuU3nYeCKui MPaAKTUKYM 110 TEME
"HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH,
BO3HHUKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpaste, oT ux aepopmaruun" win "M3ydenue
JIBIKEHUSI CUCTEMBI TEJ, CBI3aHHBIX HUTHIO,
MEPEKUHYTOM uepe3 NErkui 610K"

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenue ko3 puienta TpeHus no
BEJIMYMHE YIII0BOro KO3ppuIreHTa
3aBucumoctu Frp(N)" nnu "Hccnenosanue
JBUXKEHUS OpycKa 110 HAKJIOHHOM MJIOCKOCTH C
NepPEMEHHBIM K03 (PUIIMEHTOM TpeHUs" WK
"N3yueHue IBUKEHUS Ipy3a Ha BaLy C
TpeHueM"

https://m.edsoo.ru/0b34db84

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

bubnmorexa LIOK
https://m.edsoo.ru/b83b1607

153

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUid paBHOBECHS
TBEP/OrO TeJla, UMEIOIIETO OCh BpalleHHs "
iy "KoHcTpynpoBaHye KpOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue
YCTOMYHMBOCTH TBEPIOTO TEJIA, UMEIOIIETO
iouiaab onopst"

bubmmoteka IIOK
https://m.edsoo.ru/4a04f4f7
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Pu3NYeCKuil TPAKTUKYM 110 TEME
"N3mMepeHue uMIrysibca Tena o TOpMO3HOMY

but6mmoreka [IOK
https://m.edsoo.ru/856fb28e
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nytu" win "M3mepeHne CuiIbl TSIru, CKOpoCTH
MO/JIEJIH 3JIEKTPOMOOUIIS K MOIITHOCTH CHJIBI
Taru" unu "CpaBHEHHE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM CHJIbI" WIIH
"HccnenoBanue coxpaHeHUs] UMITYJIbCa MPU
ynpyrom Bzaumojieicteun" uin "M3mepenue
KMHETUYECKOW SHEPTUH Tejia 10 TOPMO3HOMY
nyTu"

®usnueckuil NpakTuKyM 1o teme "M3yuenue
M30TEPMUYECKOTO Mpoiiecca (PeKOMEHI0BaHO
UCIIOJIb30BaHue ITUPPOBOI TabopaTopuu)”
nin "M3ydenne u30XopHOro npoiiecca” uiu
"N3yuenue nzobapHOro npoiecca’ win
"IIpoBepka ypaBHEHUs COCTOSTHUSA"

bubnuoreka [{OK
https://m.edsoo.ru/e0fe7e07
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Ou3nUecKuil MPaKTHKYM 110 TEMe
"N3mepenue yaenbpHON TenaoéMKoCTH" Ui
"UccnenoBanue mpoiiecca OCThIBaHUS
Bemectsa" mwin "MccienoBanue agnadaTHOrO
nporiecca” win "M3yueHne B3auMOCBsI3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPhI KUTICHUS
JKugkocren"

bubmmoteka IIOK
https://m.edsoo.ru/2f2faa61
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®uznyeckuil npakTukyM no teme "M3ydyenue
3aKOHOMEPHOCTEN UCIIAPEHUS XKUIKOCTEN"
i "M3MepeHne yienbHON TEMIOTHI
I1aByieHus baa" uim "M3yueHue cBONCTB
HaChIIIEHHBIX NapoB" win "U3mepenune
a0COIIOTHON BIAYKHOCTH BO3/lyXa U OLIEHKA
Macchl mapoB B nomenieHun". smepenue

but6mmoreka [IOK
https://m.edsoo.ru/6bla23b5
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KO3 (UIIMeHTa TOBEPXHOCTHOTO HATSHKCHHUS
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DuU3nYeCKui MPaAKTUKYM 110 TEME
"HabumoieHue npeBpalieHus SHEPruu
3apsKEHHOT0 KOHJEHCATOPa B SHEPTHIO
u3ydeHus ceeroauona’ unu "Nsydyenue
IIPOTEKaHUs TOKa B LIETIH, COAEpKaIlen
KoHeHcaTop" uiu "Pacnpenenenue pa3HOCTH
MOTEHITMAIOB (HAIPSDKEHUS) TIPH
MOCIIe0BATEILHOM COEIUHEHUU
KOH/ICHCATOPOB"

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"UccnenoBanue CMEIaHHOTO COEUHEHUS
pe3uctopoB"” unu "M3MepeHue yieabHOoro
CONPOTHUBIICHUS MPOBOJHUKOB" WK
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HaIPSKEHUS JUTsl JIAMIThl HaKaTuBaHUs "

Du3NUeCKU IPAKTUKYM I10 TEME
"Habmtonenue anektponuza’ uiu
"N3mepenue 3apsaa OJHOBAJIEHTHOTO HOHA"
nin "VccnemoBannue 3aBUCUMOCTH
COTPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIbT-aMIIEPHOI
XapaKTepUCTHKHU auoaa”

PesepBHeIit ypok. O6o01IeHNEe 1
cUCTEeMaTH3allHs 3HAaHUI [0 TeMe
"KunemaTtunka"

PesepBHsiit ypok. O000IeHuE U

CHUCTeMaTH3allusl 3HaHUH 10 TEMe
"Ilmaamuka"

bubnunorexa LIOK
https://m.edsoo.ru/ec424377

bubnunoreka LIOK
https://m.edsoo.ru/2b179d98

bu6nmorexa LIOK
https://m.edsoo.ru/64b6e901

bubnunorexa LIOK
https://m.edsoo.ru/ed017d93

but6mmoreka [IOK
https://m.eds00.ru/3149956b
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PesepBueiit ypok. O600mIcHNE U

163 cucreMarusanus 3Hanui mo teme "CraTuka 1 Bubmorexa HOK
B " https://m.edsoo.ru/0f9752ac
TBEPJIOTO TeJIa
PesepBHrblil ypok. O000111€HIE U
164 CI/ICTEMaTmZpH;I 3HAHUH 110 TeMeE "3aKOHBI 1 Bubmzorexa OK
B " https://m.edso0.ru/6¢c0df9cc
COXPAHCHUS B MEXaHHUKE
PesepBublil ypok. O000MIEHHE U
165 CI/ICTEMaTI/BZpI/I?I 3HaHI/H;1H 1o TeMe "OCHOBBI 1 bubmaorexa LIOK
R . " https://m.edsoo.ru/de148976
MOJICKYJSIPHOKHHETHIECKON TCOPHH
PesepBurlii ypok. O000111€HIE U
P P 111 bubnuoreka [{OK
166 cUCTEMATH3alUA 3HAHUH 110 TEME 1
" " https://m.edsoo.ru/Obcc77cl
Tepmonunamuka. TerioBbie MaITMHBI
PesepBusiit ypok. O6o0meHue u
167 cUCTEMATHU3aIKs 3HAHUH 10 TEME 1 bubnunoreka LIOK
"ArperaTHbie COCTOSIHUS BeliecTBa. Pa3oBbie https://m.edsoo.ru/59ca5c91
nepexonpl”
PesepBuEblil ypok. O0001IEHNE U
168 CI/ICTEM&TI/ISZ pI/I}I 3HaHHI;II 0 TEME 1 bubmiorexa LOK
" B " https://m.edsoo.ru/f2381c0c
DNeKTpUYECcKoe moJie
PesepBHEbIil ypok. O000IIIEHNE U
P P ill bubmmoteka IIOK
169 CHUCTEMATH3AIMS 3HAHUH 110 TEME 1
" . . " https://m.edsoo.ru/3cae6dal
[ToCTOSTHHBIN ICKTPUIECKUH TOK
PesepBurblii ypok. O000111€HIE U
170 CI/ICTzMaTI/I?,ZpI/ISI 3HaHI/H7I:l o teMe "Toku B 1 Bubmuorexa IOK
B " https://m.edsoo.ru/cc7681d4
Pa3ITUYHBIX CpeIax
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
B3anmMmopeiicTBre TOCTOSHHBIX MArHUTOB U
1 [IPOBOJHUKOB C TOKOM. MardiuTHOE moJje 1 bubmnorexa [IOK
poBOa ’ ) https://m.edso0.ru/487a8593
I'mnote3a Ammepa
BekTop MmaruutHOM uHAYKOUU. [TpuHIAT
2 cyme 111)031/1 15071 MaFHI/ITi}I:I; noneﬁp HI/LIIHI/H/I 1 bubmmorexa [TOK
HEP vu ’ https://m.edsoo.ru/4clabcch
MarHUTHOM MHAYKIIHU
MarsuTtHO€ 110J1€ IPOBOJHUKA C TOKOM. bubnnorexa [HOK
3 1
OmneIT OpcTena https://m.edsoo.ru/d35d5262
N bubnuorexa [JOK
4 C A , 1
118 AMIIEpa, €€ HAUPaBICHHE H MOy IL https://m.edsoo.ru/26d9c5ba
bu6mmoreka [IOK
5 P 1
CHIetme sajat https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Amrepa. 1 bubnnorexka [JOK
DNeKTpoUu3MepUTEIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna Jlopenna, e€ HanpaBICHUE U MOIYJIb.
7 I[BH)KeHI/II)e 3:1I sDKeHHOII;I) YaCTUIIbI B Hy 1 bubmmorexa [JOK
P 1 https://m.edsoo.ru/c97afaal
OJIHOPOJIHOM MarHUTHOM I10JI€
bubmuorexa [JOK
8 P 1
Cletme sajat https://m.edsoo.ru/504e98c7
bubmuorexa [JOK
9 Pa0b JI 1
aboTa CHIIBL JIopetia https://m.edsoo.ru/d518be4b
10 Pemenne 3amau 1 bubmuoreka [JOK
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https://m.eds00.ru/93617bd9

1 MarauTHoe 10JI€ B BEIIIECTBE. bubmuorexa [JOK
deppoMarHeTUKy, napa- u JuaMarHeTUKu https://m.eds00.ru/30ff9608
12 OcHoBHBIE CBOICTBA (heppOMarHeTHKOB. bubnunoreka [HOK
[Ipumenenue peppoMarHeTHKOB https://m.eds00.ru/0b58190a
bu6mmoreka [IOK
1 P HM n
3 enIeHue 3a7a4 1o TeMe "MarauTHoe mnose https://m.edso0.ru/5h55¢307
14 Pemenue 3amau no reme "MaruutHoe nose" ngg;lr?:;igrouﬁ lcdae8a
15 SIBiIeHME NEKTPOMArHUTHOW UHAYKIWH. bubnnoreka [JOK
IToTok BekTOpa MAarHUTHOM MHITYKIIUU https://m.edsoo.ru/b3efaOcl
bubmuorexa [JOK
1
6 DAL muayiuan https://m.eds00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMU bubnnoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
bu6nmoreka [JOK
18 B .T o
uxpeBoe dnekTpuyeckoe noie. Toku Oyko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMY B ABUKYILIUXCS bubnuotexa [JOK
IIPOBOJHMKAX https://m.eds00.ru/0235cc02
bu6mmorexa [IOK
20 P
cHicHie saat https://m.edsoo.ru/4dfda618
bu6mmoreka [IOK
21 IT J
PABILIO e https://m.edsoo.ru/bbc22726
99 WNunyxTuBHOCTE. KaTylika HHAYKTUBHOCTH B bubnnoreka [JOK
LIENY TTIOCTOSTHHOT'O TOKa https://m.edsoo.ru/621eae9d
93 SBnenne camonnaykuuu. IJ1C bu6mmorexa [IOK
CAMOWHIYKITHHA https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOT'O TOJISl KaTyIIKH C bubnuorexa [IOK
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TOKOM. DJIEKTPOMAarHUTHOE T10J1€

https://m.edsoo.ru/b3cOad1l

25 Pemienue 3anau bubmmorexa [JOK
https://m.edso0.ru/88f69d2b
26 O06o001IeHe U CUCTEMaTH3alisl 3HAaHUH 110 bubnuorexa [JOK
teMe "DnekTpoauHamMuka' https://m.edso00.ru/76484025
97 KoHnTponbHas pabota 1o teme bubnnoreka [HOK
"OnexkTpoaguHaMuKa" https://m.edsoo.ru/8ae09b98
08 KonebarenpHas cuctema. CBOOOIHBIC bubmuoreka [JOK
KoJjeOanus. 'apMoHYecKre KoaeOaHus https://m.edsoo.ru/7c1db385
29 KunemaTtnueckoe v JIMHaAMHUYECKOE ONUCAHUE bubmuorexa [JOK
KOJIcOaTEIIbHBIX JIBHKCHHUI https://m.edso00.ru/87ce9498
DHepreTU4ecKoe onrucanue. BeiBos
30 JTUHAMHUYECKOTO OMMCAHUS TaPMOHHYECKHUX bubmuorexa [JOK
KOJICOaHUH U3 UX DHEPTETUICCKOTO U https://m.edso00.ru/e3c99692
KHHEMAaTH9IECKOTO OTTMCAHUS
. bubmuorexa [JOK
31 AMIIHTY @ 1 (pasa Konebarmit https://m.edsoo.ru/7a0c439a
[Tepuon u yacrota xonebanwmii. [lepuog
MaibIX CBOOOIHBIX KOJIEOAHUH
32 MaTeMaTU4YecKoro MasTHuka. [lepuon bubmmorexa LIOK
. https://m.edso00.ru/e0399319
CBOOOIHBIX KOJICOAHU TIPYKHHHOTO
MasTHHKA
33 3aryxatomue Konebanus. BelHyXk/1eHHbIE bubnuorexa [IOK
Konebanus. Pezonanc https://m.eds00.ru/72e93d09
bu6mmorexa [IOK
34 ABToKOsCOaHHS https://m.edsoo.ru/6add2644
35 Pemenue 3amau bubnnorexa [IOK

https://m.edsoo.ru/addeec71



https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71

https://m.edsoo.ru/756123c5

36 Ypok-koH(pepenmus "MexaHudeckue bubnmoreka [JOK
KOJIcOaHMs B My3bIKaJIbHBIX HHCTpyMEHTaX" https://m.edsoo.ru/8ef587be
37 O06o001IeHe U CUCTEMaTH3alisl 3HAaHUH 110 bubnuorexa [JOK
teme "MexaHnnueckue KoneOanus" https://m.edsoo.ru/eb84182f
DJIIeKTpOMarHUTHBIE KOJICOaHUsI. bubnnoreka [HOK
38 .
KonebarenbHblii KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMIUIUTYIbI
39 3apsiaa KOHJIEHCATOpa ¢ aMIUTUTYION CHIIbI bubmmorexa LOK
AR A P YA https://m.edso00.ru/093f9afl
TOKa B KOJIeOATeIbHOM KOHTYype
40 3aK0oH COXpaHEHUs YHEPTUHU B UJI€ATTLHOM bubnnoreka [JOK
K0JIe0aTeIIbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aryxarolue 3JIeKTPOMarHuTHbIE
41 KOJ‘I};68.HI/I;I;[I Brin >1<p CHHBIC bubmorexa HOK
' YA https://m.eds00.ru/5e668619
DJIEKTPOMArHUTHBIC KOJICOAHUS
42 IlepemenHbIl TOK. Pe3ucTop u KOHAEHCATOP bubnuorexa [JOK
B LIENIU [TIEPEMEHHOTO TOKA https://m.edsoo.ru/84836152
43 Karymka MHIyKTMBHOCTH B LIETIH bubnnoreka [JOK
IIEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af
44 3akoH OMa [J1s 5eKTPUYECKON Lenu bubnunoreka [JOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MoIIHOCTh TEPEMEHHOTO TOKA.
45 AME‘II/IT HoepH elCTBYIOIIIEE 3HAUCHUE bubmmorexa [OK
A a Yot https://m.edsoo.ru/lcac6c4c
CHWJIBI TOKA U HAIIPSDKEHUS
46 Pe3onaHc B ayekTprUeCcKOi 1enu bubmmorexa [TOK
P i https://m.eds00.ru/087506df
47 Pemenue 3amau bubmmorexa [JOK

https://m.edsoo.ru/al6836a4
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Wneansublif Tpanchopmatop. [Iponssoactso,

48 nepeaada u moTpeOIeHUE JICKTPUISCKOH bubmmorexa [JOK
https://m.edso0o.ru/f97418ae
SHEPIruu
DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE
49 Z-)JICKTpOE)HepFI/II/IF)KYJILT;)pa I/II:()ZHOJIBSI([)BaHI/IH bubmmorexa [JOK
. https://m.edsoo0.ru/a6f74d93
AJIEKTPOIHEPIUH B TOBCETHEBHOM KU3HU
bubmuorexa [JOK
50 Penterme saat https://m.edsogru/e66677ed
bubnuorexa [JOK
>1 Penterme saat https://m.edsogru/YCab59f8
59 OO0o01IeHre U CHCTeMAaTH3alNs 3HAHUN 110 bubnuorexa [JOK
TeMe "DIeKTpOMarHuTHbIC Kojaebanus'" https://m.edso00.ru/401024a9
53 MexaHn4eckue BOJIHBI. XapaKTEPUCTUKHU bubmuorexa [JOK
MEXaHMYECKUX BOJH https://m.edso00.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH bubmorexa [JOK
https://m.edso0.ru/d9ae1000
bubnmnoreka [JOK
> 3ByK. XapakTepHCTHKI 3ByKa https://m.edsogru/138b6f09
56 Nudpa3syk u yabTpa3Byk. LllymoBoe bubnuoreka [IOK
3arpsI3HEHUE OKPYKAKOLLIEU Cpeibl https://m.edso00.ru/7380038f
bubnunoreka [JOK
> Pemterme saza+ https://m.edsogru/cfd918bf
58 DNeKTpOMarHuTHbIE BOJHBL. M3myuenue bubnnorexka [JOK
ANEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DOHEprus MEKTPOMAarHUTHBIX BOJIH. bubnuorexa [JOK
CBolICTBA 3JIEKTPOMAarHUTHBIX BOJIH https://m.edso0.ru/d01b818c
60 [IIkana 371€eKTPOMAarHUTHBIX BOJIH. bubnuorexa [IOK

HpI/IMeHeHI/Ie OJICKTPOMAariuTHBIX BOJIH B

https://m.edsoo.ru/49belf9e
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TEXHUKE U OBITY

IIpHHHHHBIpaHHOCBXSHI{TCHCBHﬂCHHH.

bu6mmoreka [IOK

61 Paguonokarms. QHGKTpOMUaI‘HI/ITHOC httos://m.edsoo.ru/9f96FLE
3arpsi3HEHUE OKPY KaIOLLEH Cpebl
62 Kontponbnas pabota no teme "Konebanus u bubnmoreka [JOK
BOJIHBI" https://m.edso00.ru/4f7985a0
63 Caer. 3aKOH NPSMOIMHEHHOTO bubnmoreka [JOK
pacrpocTpaHEHHs CBETA https://m.eds00.ru/f9566406
64 Pemenue 3aga4 Ha NpUMEHEHUE 3aKOHA bubnnoreka [JOK
IIPSMOJIMHEMHOTO paclpOCTPAHEHMs CBETA https://m.edsoo.ru/ea32d455
65 Otpaxenue ceta. [nockoe 3epkano. bubnuorexa [JOK
Cdepuueckoe 3epkajo https://m.edsoo.ru/a005d2bb
[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN 110Ka3aTeb PETOMIICHHUS.
66 [TonmHOE BHYTpEHHEE OTpaKEHUE. bubmorexa LHOK
. https://m.edsoo.ru/bc2e55cd
[IpenenbHbIN Yo MOJTHOTO BHYTPEHHETO
OTpaKEHUs
67 Pemenue 3aga4 Ha TpUMEHEHUE 3aKOHOB bubnuorexa [JOK
OTPa)KE€HHUs U NPEIOMIICHUS CBETA https://m.edso00.ru/49d830a9
68 Xon nydeit B mpusMme. Jlucrnepeust cBeTa. bubnunoreka [JOK
CnoxHpIi cocTaB 6emoro ceera. L{per https://m.edsoo.ru/d8elc3be
69 JInn3bl. POKYCHOE PACCTOSAHUE U ONTUYECKAS bubnnorexka [JOK
CHUJIA JIMH3BI https://m.eds00.ru/60441359
70 [TocTpoenune n300pakeHH B JIMH3aX U UX bubnuorexa [JOK
cUCTEeMax. Y BEJIMYEHHE JINH3BI https://m.edsoo.ru/bb53b1d5
Pemienue 3a1au Ha mocTpoeHue
N bubmuorexa [JOK
71 N300paXeHH, MOJTy4aeMbIX C ITOMOIIBIO

JINH3

https://m.edsoo.ru/5a868f09
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bubmuorexa [JOK

72 r
a3 farc onmHeckas cnerema https://m.edsoo.ru/ecd480a2
73 Pewenue 3anau. [Ipenenst npumMmeHuMoctu bubnmoreka [JOK
reOMETPUUYECKON ONTUKHU https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETA U METOJIbI €€ U3MEPEHUS bubmnorexa LIOK
p A p https://m.edsoo.ru/f32aab06
bubmuorexa [JOK
75
Jlucniepens caeta https://m.edsoo.ru/lel6cc6e
bubmuorexa [JOK
76 14
HTEpdCpeHIIIA CBETa https://m.eds00.ru/5fc0c638
77 KorepeHTHbIE HCTOUHUKH. Y CIIOBUS bubnuorexa [JOK
HAOJI0/IEHUSI MAKCUMYMOB U MUHUMYMOB https://m.eds00.ru/c6416d48
bu6mmoreka [IOK
78 P
CHICHHE a1 https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
79 IT
PHMCHCHHE HHTEPdCpeHIIN https://m.edso0.ru/668edbc8
bu6mmoreka [JOK
80
Jludppaxuus csera https://m.eds00.ru/12ed04b5
81 JudpakumonHas pemeérka. Y cioBue bubnuoreka [IOK
HaOJII0/1eHUS TJ1aBHBIX MAKCUMYMOB https://m.eds00.ru/f998d964
bu6mmorexa [IOK
82 P
CHICHHE 3aAat https://m.edsoo.ru/d58c411a
83 ITonepedHOCTh CBETOBBIX BOJIH. bubnnoreka [JOK
Ilonmapuszanus ceera https://m.edso0.ru/e9890fe9
bu6mmorexa [IOK
84 Pemenme 3axa- https://m.eds00.ru/c56c8158
85 CBeTOBBIE ABJICHUS B IPUPOJIE bubnmorexa LIOK

https://m.edso00.ru/0b36363d
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86 O0o01IeHre U CHCTeMAaTU3alus 3HAHUN 110 bubnmoreka [JOK
teme "OnTtuka" https://m.edsoo.ru/8a14748b
bubnmoreka [JOK
87 KonTtponbHas padora no teme «OnTuKa» httos://m.e dsogru 1823150d4
['panu1Ibl MPUMEHUMOCTH KJIACCUYECKOM
88 MEXaHHUKH. 3aKOHBI AJICKTPOIMHAMUKH U bubnnorexa LIOK
https://m.edsoo.ru/c9bd77ch
MPUHIUIT OTHOCUTEILHOCTH
89 [TocTynatel cienuanbHOU TEOPUHU bubmuorexa [JOK
OTHOCHUTEIIBHOCTH https://m.eds00.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAJ.
[IpeoGpazoBanus Jlopenma. Ycinosue
90 HII)DI/I‘H/III;HOCTI/I. OTHO(l;)I/ITeLjIBHS(])CTB bubmmorexa [JOK
OJJHOBPEMEHHOCTH. 3aMe IJIEHHE BPEMEHH U hitps://m.ds00.1/dG3742bb
COKpAIICHHUE ITTUHBI
01 OHEprus U UMILYJIbC PEISITUBUCTCKON bubnnorexa [HOK
YaCTHULIbI https://m.edso00.ru/853a64fc
92 CBs13b MacChl ¢ YHEPTUEH U UMITYITECOM bubnuorexa [JOK
PENSITUBUCTCKON YacTULIbI. DHEPTHsl MOKOs https://m.edsoo.ru/b6258ffa
93 PaBHOBeCHOE TEIIOBOE H3ITYUCHHE bubmmorexa [JOK
https://m.edso0.ru/f54035a5
bubnuotexa [JOK
o4 Jako cmemeHns Brixa https://m.edsogrullchf752
bubnuotexa [JOK
95 I'nnotesa M. [linanka o kBaHTax. @OTOHBI https://m.e dsogru Ja5ffa21s
bubnuorexa [JOK
96 DHeprus U UMNyIsC GOTOHA https://m.edsogru/7fb307ec
97 ®otoadppext. Onbitel A. I'. CTonerosa. bubnnorexa [JOK

3akoHsb!I poTodddexra

https://m.edso0.ru/8c68e5b9
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08 YpasHenue DitHmnTeitHa 11 porodrddexra. bubnmoreka [JOK
"Kpacnas rpanuna" ¢pororddexra https://m.edso00.ru/01ef4556
bubmuorexa [JOK
. IT. H.
99 JaBnenue cera. OnbITHI JleGeneBa httos://m.edsoo.ru/64bAF966
. bubnmoreka [JOK
100 BonsoBEIe CBOACTSR HACTHI https://m.edsoo.ru/f59cfcec
Bounnsl ne bpoiiiis. Jlnvnaa BosiHbl 1e bpoins
101 u asMe)lI)I 0p6JIaCTI/IIJ[IOKaJII/ISa I/II/II[ ’ bubmmorexa [JOK
P p . H https://m.edsoo.ru/5df8bafl
JBUXKYIIEHCS YaCTHUIIbI
. bubnuorexa [JOK
102 K -
0 OPHYCRYIAPHOBOIHOBOM yasM https://m.edsoo.ru/8ccab62a
bu6mmoreka [IOK
103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax httos://m.edsoo.ru/30dbal8c
Crenuduka u3mMepeHnid B MUKPOMHPE.
104 Coo?Hg)meHHﬂ Helc))n e eHéHH(I))CTepr bubmorexa LHOK
. pea https://m.edso0.ru/65783dec
[eiizenbepra
bu6mmorexa [IOK
105 P
CUICHHE rpapHICCKHX 3azat https://m.edsoo.ru/e70195bd
, bubnuotexa [JOK
106 P
CHICHHE PaciCTHbX Sajlad https://m.edsoo.ru/ee9b3182
KonrponbHas pabora no remam: "OCHOBBI
107 CTO", "KopnyckynasipHO-BOJIHOBOM bubmorexa HOK
o PHYCEYIP https://m.edsoo.ru/c3de891a
Jyamu3M
108 OMBITHI 110 UCCIIETOBAHHUIO CTPOSHHUS aTOMa. bubnuorexa [JOK
[Tnanerapnras monens atoma Pezepdopma https://m.edso0.ru/312b750a
bubmuoreka [JOK
1 IT b
09 OCTyHaTR! Bopa https://m.edsoo.ru/404dfa9a
110 Bune! ciektpoB. CriekTp ypoBHEH 3HEPrUH bubnnorexa [JOK
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aToMa BOJOpoaa

https://m.edsoo.ru/cf74blla

111 CHoOHTaHHOE Y BBIHYKJICHHOE U3 Ty4YCHHUE bubnuorexa [JOK
CBeTa https://m.eds00.ru/f945d85c
bubmuorexa [JOK
112 Jlazep 1
https://m.edsoo.ru/2288a0c4
Hyxkinonuas monens sapa [elizendOepra-
113 I/Il};aHeHKO 3apsn u MaSCOBOC qI/ICJIcI)) sIpa Bubmaorexa ITOK
9P pa. https://m.edsoo.ru/34ada5de
N3otonsl. PagnoakTHBHOCTH
3aKOH paJMoaKTUBHOTrO pacnaaa. CBoiicTBa
114 MOHU3UPYIOLIETO U3lly4yeHus. Biausuue bubnnorexa [HOK
PaIOaKTUBHOCTH HA KUBbIC OPTaHU3MBI. https://m.edsoo.ru/aab98bef
Jlozumetpust
DHeprusi CBSI31 HYKJIOHOB B sifipe. SlnepHbie
cuibl. Jledekt maccol siapa. SnepHbie
115 peakuu. Snepusie peakTopsl. [Ipobnemsr bubnuorexa [JOK
YIIPaBIsIEMOr0 TEPMOSIEPHOTO CUHTE3A. https://m.edso0.ru/ff1758d0
DKOJIOTMYECKUE aCIIEKTHI Pa3BUTHUS SIIEPHOI
YHEPTEeTUKHU
Meroabl perucTpalyu U UCCIeI0BAHMS
aJIeMEHTapHbIX yacTull. yH1aMeHTaIbHbIC
Ff Y bubnuotexa [JOK
116 B3auMO/IeCTBUS. bapuoHbl, ME30HBI U
. https://m.edsoo.ru/lac08a5h
nentoHsl. [IpeacraBnenne o CrangapTHON
Mozenu. KBapk-TiitoOHHAst MOJIENb aJIpOHOB
®usuka 3a npenenamu CTaHIapTHOU
117 MOJIEIIN Tél\fHaj{ Matepus u Téf/IHaSI SHEpPrus bubmmorexa [TOK
' P pri. https://m.edso00.ru/c026fd37
EnuncTBO U3nyYecKoil KapTUHBI MUpa
118 DTamnbl pa3BUTHS aCTPOHOMHUU. 3HAYEHNE bubmuotexa [JOK

aCTPOHOMUH

https://m.edsoo.ru/ad73e145
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[TpruMeHUMOCTh 3aKOHOB (PU3UKH IS
00BSICHEHUS IPUPOJIbI KOCMUUYECKUX

bubmuorexa [JOK

119
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX https://m.edsoo.ru/39c44028
HUCCIEeN0BaHUN
CoBpeMeHHbIE ONTHYECKUE TEIECKOIIbI,

120 aJIMOTEJIECKOIIbI, BHEATMOC(epHast bubmmorexa [JOK
P ’ P https://m.edsoo.ru/4877aale
aCTPOHOMHUS

121 Bup 38€3aH0T0 HEOa. Co3Be3nus, ApKue bubnnoreka [JOK
3BE3JIBI, INIAHETHI, UX BHANMOE JBH)KCHHE https://m.edsoo.ru/aac588eb
Conneunas cucrema. Comnnue. CosiHeuHas

122 akTUBHOCTh. McTounuk sHeprun CojHna u bubmorexa LHOK

) ' P B https://m.eds00.ru/22748eb4
3BE3 N
3BE3/1bI, KX OCHOBHBIC XapaKTEPUCTUKH.
123 Jnarpamma "crieKTpaibHBIM KJIacc — bubmorexa [JOK
P " P https://m.eds00.ru/42169944
CBETUMOCTH
124 3Be3/1bI IJIABHOM MOCIIEI0BATEILHOCTH bubmorexa HOK
A g https://m.edsoo.ru/b3cb766¢
Buytpennee ctpoenue 38€311. CoBpeMeHHbIE

125 IIPEICTABIICHUS O IPOUCXOXKIACHUU U bubnnorexka [JOK
sBoJitoiiy CoJIHIIA ¥ 3BE3/T. DTaIbl )KU3HU https://m.edsoo.ru/d09da494
3BE3]

126 Muneunsiii [IyTe — Hama ['amaktrka. Tunel bubnnorexka [JOK
rajakTuk. YEpHbIE ABIPHI B sIpax rajJakTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Paciiupenne Beenennoii. 3akoH

127 Xab6ma. Teopust bombmroro B3peiBa bubmorexa HOK

’ p pbIBa. https://m.edsoo.ru/3dbdf0d2
PennkToBoe n3nydeHue
128 MacmtaOHas cTpykTypa BeeneHHoi. bubnuorexa [IOK

Meraranaktuka

https://m.edsoo.ru/ce234633
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bubmuorexa [JOK

129 Hepeménnsie mpo0aeMbl aCTpOHOMHUHT httos://m.edsoo.ru/d37d9ffe
Du3nyeCcKuil MPaKTUKYM 110 TEME
"HccneqoBanye MAarHUTHOTO IOJIA

130 MOCTOSIHHBIX MaruuToB' win "UccnegoBanue bubmuorexa [JOK
CBOMCTB (heppOoMarHeTUKOB" UIN https://m.edsoo.ru/67361aef
"HccnenoBanue 1eHCTBUS IOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
Ou3nyeckuil MPakTUKYM 0 TeMe
"U3mepenue cuibl Amniepa" unu "M3ydenue

131 3aBUCHMOCTH CHJIbI AMIIEpa OT CHJIBI TOKA" bubmorexa LHOK

" . https://m.edsoo.ru/fcae91e9

win "Onpenenenre MarHUTHOM MHyKIIUU Ha
OCHOBE U3MepeHUsI cuiibl Ammepa”
Ou3nyeckuil MPakTUKYM 0 TeME

132 "HCCJ‘ISI{OE:'aHI/Ie T'IBJ'IGHI/ISI 3JIEKTPOMArHUTHOM https://m.edsoo.ru/c36658da
uHAykuuu'" wim "OnpeneneHue NHIyKIUU
BHUXPEBOI0 MarHUTHOTO MO
Du3HUeCKU IPAKTUKYM I10 TEME

133 "UccnenoBanue sBIE€HUS CaMOMHIYKIUN" bu6mmorexa [IOK
i "COopKa MOJENHN 3JIEKTPOMAarHUTHOTO https://m.edsoo.ru/b8fh6391
regepartopa”
Du3HUeCKU IPAKTUKYM I10 TEME

134 "H3mepenue neproaa cBOOOIHBIX bubnnorexka [JOK
KOJIEOaHUH HUTSHOTO U MPY>KUHHOTO https://m.eds00.ru/5d159d35
MasiTHUKOB"
Pu3NYeCcKuil TPAKTUKYM 110 TEME

135 "IIpeoOpa3oBaHue SHEPTHH B IPY>KUHHOM bubnmorexa LIOK

" https://m.edso0.ru/a28026bd

MasTHUKE

136 Ouznyeckuil NpakTUKyM 0 TeMe bubnnorexa [JOK
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"UccnenoBanue nepeMeHHOTO TOKA Yepes
IOCJIENOBATEILHO COSANHEHHBIE
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" WIH
"UccnenoBanue pabOThl HICTOYHUKOB CBETA B
e IEPEMEHHOTr0 ToKa"

®uznyeckuil npakTukyM no teme "M3ydyenue

https://m.edsoo.ru/89dc2d90

bubmuorexa [JOK

137 MapaMeTpoB 3BYKOBOM BOJIHBI" https://m.edso0.ru/b100661a
Pu3n4eCcKuil IPAKTUKYM 110 TEME

138 "N3mepeHue nokasaress nIpeaoMiIeHUs bubnuorexa [IOK
crexsa" unu "[lonydenue n3o0paxxeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 IJIOCKOTO 3epKajia U JIUH3bI"
®uznyeckuil NPakTUKYM 110 TEME
"HccnemoBanue 3aBUCUMOCTH (DOKYCHOTO BuGmiorexa LIOK

139 paccTosiHUS OT BEIIecTBa (Ha mpuMepe _
xuakux nun3)" wim "Ms3mepenne GoKycHOro hittps:/fm.edsoo. /b8 7973t
pPacCTOSIHUS PacCEUBAIOIINX JIUH3"
Du3HUeCKUu IPAKTUKYM I10 TEME

140 "HaGmonenue qudpakiuun, uHTepdhepeHInm Eﬁiﬁfgggﬁgmaa 37
U THoJsipu3anuu ceera'
Du3HUeCKU IPAKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUN

141 PeNSITUBUCTCKUX YacTull (1o ¢poTorpadusm Eggjﬁ&fgggﬁ}é 3756047
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nosie)"
Du3nYeCcKu IPAKTUKYM 110 TEME
"N3mepenue noctosHHoi [l1aHka Ha ocHOBE

142 uccienoBanus porodrdpdexra" wim bubmorexa LIOK

"HccmeqoBaHne 3aBUCUMOCTH CHIBI TOKa
yepe3 CBETOAMOJ OT HaNpsKeHUs "

https://m.edsoo.ru/eb916f82
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143

Pu3N4eCKui IPAKTUKYM 110 TEME
"HccnenoBanue CrieKTpa pa3peskeHHOTO
aTOMapHOI0 BOJOPOJA U U3MEPEHUE
nocTtostHHOM Punbepra”

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

144

Pu3N4eCKui IPAKTUKYM 110 TEME
"HccnenoBanue paanoakTUBHOTO (hoHA ¢
HCIOJIb30BaHUEM J03UMETpa" Uin
"N3yueHue moriomeHus: 6eTa-4yacTuil
aIroMUHUIEM"

bubmuorexa [JOK
https://m.edsoo.ru/c3dabe6e

145

Pu3n4ecKuil NPAKTUKYM 110 TEME
"HaOmroaenust 38€31H0r0 HEOA
HEBOOPY>KEHHBIM TJIa30M C HCIIOIb30BaHHEM
KOMIThIOTEPHBIX TTPHIIOKCHUHN IS
OTIpEICTICHUS TTOJIOYKEHHUS HeOSCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbBIE
co3Be3iusi CeBepHOro Moiyniapus u sipkue
3BE3161" MK "HaOnrogeHus B TeNeCKoIl
JIyHbI, U1aHET, TYMAHHOCTEN U 3BE3HBIX
CKoIIeHui"

bubmuorexa [JOK
https://m.eds00.ru/1072021e

146

O0001IcHNE U CHCTEMATH3alKs 3HAHUI.
Ponb pusuku u actpoHOMUY B
3KOHOMHYECKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIEATENHHOCTH YeI0OBEKa

bubmuorexa [JOK
https://m.edsoo.ru/ad6ddeed

147

148

O06o0011eHe U cUCTeMaTU3als 3HAHUH.
Ponb u MecTo pu3MKHM U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O00011eHME U CUCTEMATU3 AN 3HAHUI.
Poub ¢pusndeckoit Teopun B GopMUpOBaAHUU

bubmuorexa [JOK
https://m.edsoo.ru/18f19f7c

bu6mmorexa [IOK
https://m.edsoo.ru/e7d400f4
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MPEJICTABICHUIA O PU3NICCKOM KapTUHE
MUpPa, MECTO (PU3UUECKON KapTUHBI MUpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJICTABICHUN O IPUPOJIE

149 O0o01IeHre U CUCTeMaTU3alus 3HAHUN 110 bubnmoreka [JOK
teMe "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O0001eHre 1 cucTeEMaTU3ALMS 3HAHUI 110 bu6mmoreka [IOK
teMme "Kunematuka" https://m.edsoo.ru/4e31b507
151 O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110 bu6mmoreka [IOK
teme "Iunamuka" https://m.edsoo.ru/2dfbafc5
152 O0o01IeHre U CUCTeMAaTH3alus 3HAHUN 110 bubnuorexa [JOK
teme "Cratuka TBepaoro rtena' https://m.edsoo.ru/3cca482e
153 O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 110 bu6mmoreka [IOK
TeMe "3aKOHBI COXpaHEHUs B MEXaHHUKE" https://m.edso0.ru/32a4d1a0
O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110
154 TeMe "OCHOBBI MOJIEKYIIPHO-KUHETHUECKOH bubmmorera [TOK
. yAp https://m.edsoo.ru/ed440ca8
TEeopuu
155 0O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110 bu6mmorexa [IOK
teme "Tepmoaunamuka. TemioBbie MaIHBI" https://m.edsoo.ru/c63f7c10
0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
156 TeMme "Arperarable COCTOSIHUS BEIIECTBA bubmmorexa [IOK
P B ’ https://m.edsoo.ru/1d36b5b1
®dazoBbIE IEPEXOABI
157 O06o01IeHre U cucTeMaTU3alus 3HaHUN 110 bubnmoreka [JOK
TeMe "DnekTpuyeckoe nose" https://m.edsoo.ru/3bf0def9
158 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110 bu6mmorexa [IOK
teMme "[10CTOSHHBIN 2IeKTPUUECKUN TOK" https://m.edso00.ru/71453ee6
159 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110 bu6nmoreka [JOK

teMe "Toku B pa3nuyHbIX cpenax”

https://m.edso0.ru/3d40077a
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O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

bubmuorexa [JOK

160
TeMme "MaruutHoe noie" https://m.edsoo.ru/3b4c06ae
PesepBHrlii ypok. O000111€HIE U

161 CI/ICTEMaTmZpH;I :«:HaHI/H;l 10 TeEME Bubmaorexa ITOK
" B " https://m.eds00.ru/053e2248

DNEeKTPOMarHUTHAST WHITYKIIHS
PesepsuEIil ypok. O000IIIEHHE U
162 CI/ICTIe)MaTI/BZpH;I 3HaHI/II;IH 10 TEME Bubmaorexa ITOK
I https://m.eds00.ru/d6310bfd
"Mexanndeckue KoieOauusg"
PesepBHEblil ypok. O0001IEHHE U

163 CI/ICTEM&TI/ISZPI/I}I 3HaHI/II;IH 10 TEME bubnmorexa LOK

" B " https://m.edso0.ru/5e2bb83d
DNeKTpOMarHuTHBIC KOJICOaHUs
PesepBHeIit ypok. O000mIICHNE 1

164 cUCTEMATHU3alHs 3HAHUH 10 TEME bu6mmorexa [IOK
"MexaHU4YeCKHUE U JIEKTPOMArHUTHbHIC https://m.edsoo.ru/96a7a2dd
BOJIHBI"

165 Pesepsublit ypok. O0o0mieHue u bubnnorexka [JOK
cucreMaru3aiis 3Hanuii mo teme "Onruka" https://m.edsoo.ru/52ad1603
PesepBusblii ypok. O000111€HIE U

P 7P ill " bubnunoreka [JOK
166 cucreMarusanus 3Hanuii mo reme "OCHOBBI
https://m.edsoo.ru/5beclc65
cTO"
PesepBurblii ypok. O000111€HIE U
167 CI/ICTEMaTI/BZpI/I}I 3HaHI/II;IH o TeEME Bubmorexa ITOK
" B . " https://m.edsoo0.ru/f7c59d38
KopmyckynsipHO-BOTHOBOH Ayanu3m
PesepBHrblii ypok. O000111€HIE U
168 CI/ICTIe)MaTmZpH;I 3HaHI/II;IH o teme "dusuka bubmmorexa LOK
" B https://m.edso00.ru/1f511654
aroMa
169 Pesepsublit ypok. O0o0ieHue u bubnnore