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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOXKEHHM W TpeOOBaHWUU K pe3yjbTaTaM OCBOCHHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuu,  peaqu3ylOIIMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kxypca Guzukud yriayOiaEHHOTO YpOBHS IO3BOJISIET pPEaM30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe).  HayuHno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOnEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3uKe HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/JOB K TMpernojaBaHuio (pU3MKM Ha YIIIYyOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.
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®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLIkonpHbI Kype HU3HKH — cCHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEHUEe (U3MYECKUX 3HAHUU ONPENEIWIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHN MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapusayuu. BEE peannsanys NPeaIosaracT HCIOJIb30BAHKE
TYMaHUTapHOTO NOTEHIMaNa (U3MUECKON HAayKH, OCMBICIIEHHE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAINOoaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHMe cofiepKaHus MIPOTPaMMbI TI0 (PU3HKE JOJHKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSIHHO JCHCTBYIOIIETO (hakTopa yudeOHOTo mporiecca.



Jis yriyO6néHHOTro ypOBHSI — 3TO CUCTEMAa CaMOCTOSITEIbHOTO YUEHUYECKOTO
HKCMEPUMEHTA, BKIIOYAIOIIET0 (PPOHTAIBHBIC YUEHUYECKUE OMBITHI IPU U3yUYEHUHU
HOBOTO MaTepuana, JabopaTopHble paboTbl M paboThl mpakTukyma. [Ipu 3Tom
BO3MOXHBI JIBa CIOc00a peanu3ainuu PU3n4ecKoro npakTukyma. B nmepBom ciyyae
MPaKTUKyM mpoBoAuTCs b0 B KoHue 10 u 11 kimaccoB, 1ub0 mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pabOT, KOTOpHIE
MPOBOJATCA B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mojn padotamu
MPaKTUKyMa TTOHUMAETCsl CaMOCTOSITEIbHOE UCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmnporpamme 1o ¢usnMke cHCTeMa YYEHHUECKOTO SKCIEPUMEHTA,
7a00paTOpPHBIX padOT M MPAKTUKyMa NpPEICTaBlIEHAa €IWHBIM IepeyHeM. BuiOop
TEMaTUKHU JJI1 3TUX BHUJIOB YUCHHUYECKUX MPAKTUUYECKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpOoIecca UCXOAs U3 OCOOEHHOCTEN MOYPOYHOTO
IUTAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJIaJICHUE OOYYalOIMMHUCS YMEHHUSIMU IMPOBOJUTH MpPSAMbIE U KOCBEHHBIE
U3MEPEHHUsI, UCCIEAOBAHUS 3aBHCHUMOCTEU (DU3NYECKUX BEIUYHMH U IMOCTAHOBKY
OIBITOB TI0 NMPOBEPKE NPEIITOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yHIENSETCA PEHICHUIO PACYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM Ay1d pacy€THBIX 3a/1a4 MPUOPUTETOM SIBIIIOTCS 3aJa4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOW MOJIENbIO, TTO3BOJISIONINE MPUMEHSITh
U3Y4YEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OJHOIO pasjena Kypca, TaKk U
WHTETpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3nenioB. [[s kadyecTBEHHBIX 3a/1a4
OPUOPUTETOM SIBIISIIOTCA 3aJaHMsl Ha OOBSCHEHUE/NpeJICKa3aHue NpPOTeKaHUs
(bu3MYecKuX SBJECHUN U MPOIIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolue BbiOopa
(bu3MYecKO MOJENH ISl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHIO0 YYEOHOTO IpoIiecca Kypc (PU3HKH YIIIyOJEHHOTO
YPOBHSI Ha YPOBHE CPEHEr0 OOIIEro 00pa3oBaHUs JOJIKEH U3Y4YaThCs B YCIOBUAX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpamMme 1o
bu3MKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX paboT M paboOT MpakTHKyma, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JleMoHCTpaloHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M  OOECHNEYMBAET IOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAIUi s
UCCJIENOBAHMUS  W3y4YaeMbIX  SBJIEHUA M  MPOLECCOB, HMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHEHHM.



JlaGopaTopHoe 00OpynOBaHHME MJII YYCHHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB U 0O€CleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOOydJamomuxcs. TemaTHuecKue KOMIUIEKTHI
7a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITh TOCTPOCHBI Ha KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U HUMPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENSIMU U3y4eHUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCS:

dbopMHpOBaHHEe UWHTEpeca M CTPEeMJICHUS OOydYaromMXcsd K HaydyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIIECHHS K OKPYXKAIOIIUM SBJICHHSIM;

(GopMUpOBaHKHE HAYYHOI'O MHUPOBO33PEHMsI KaK pe3yJjbTaTa U3y4E€HHS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIB30BaHUEM (DU3UUECKHUX
3HAHWI U HAYYHBIX JI0Ka3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O pOAM (PU3UKU [JI PA3BUTHUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE peACTaBICHUM 0 BO3MOYHBIX cepax Oynay1iei
npoeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPABJICHHH.

JlocTxeHne 3TUX Lened 00ecreynBaeTCsl pelieHHeM CIIEeIYIOIMMX 3a1ad B
npoluecce u3yyeHus Kypca GU3NKN Ha YpOBHE CPEHEro 001Iero oopa3oBaHus:

MpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUsAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJISpHYHO  (HU3HKY,
ANIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HMKY U 3JIEMEHTHI aCTPO(PU3UKHU;

dbopMHpOBaHUE YMEHHI MTPUMEHSATh TEOPETUUECKUE 3HAHUS JJI1 O0BICHEHHUS
bu3nYecKuX SBICHUN B MPUPOJE W JUISI NPUHITHS TPAKTUYECKUX DPEIICHUN B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUS PA3IUWYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOJEINbI0, 3a/1ad, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
bu3nueckoil MOJenH, aJeKBaTHOW YCJIOBHSM 3aJladyd, B TOM YHCIE 3ajad
WHXEHEPHOT0 XapaKTepa,

MOHMMaHWEe (U3UYECKUX OCHOB M TMPUHIIUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSHUS HA OKPYXKAIOLLYIO CPEy;

OBJIaJICHUE METOJIaMH CaMOCTOATENIBHOTO IUJIAHUPOBAHHUS W TMPOBEACHUS
GU3MYEeCKUX OKCMEPUMEHTOB, aHalIM3a W HUHTEpHpeTanuu  WHGOpMAIH,
OIPENENIEHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;



CO3[JaHHE YCJIOBUM JUIsI Pa3sBUTHS YMEHUM IPOEKTHO-HCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C (hPU3UKOM.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€éHHBIN YypOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3nka» Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMsI BBIOMpaeTcss OOYYAIOUIMMUCS, TUIAHUPYIOUIUMHU TMPOJOKEHUE
o0pa30oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HE/IEIIO).

[Ipennaraemeiii B mporpamMmme mo (¢U3MKE MepeueHb JadopaTOpHBIX U
MPAKTUYECKUX pabOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIUWBUIYATbHBIX
0COOEHHOCTEN 00yYarOIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, WJealbHAasl KUIAKOCTb, HWACANBHBINM Ta3, TOUYCUHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOPHSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimas u oOpaTHas 3a1a4yll MEXAHHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MIHOBEHHAs CKOpPOCTh) W
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEPUATBLHON TOUKH OT BPEMEHU U UX
rpaduku.



CBoOomHOe majeHue. YcKopeHue CBOOOMHOTO majacHws. JIBukeHHe Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOPEHHS MaTEepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.

KpuBonuneitnoe  aBuxkeHue. JIBukeHWe  MarepuasbHOM  TOYKH 110
OKPYXXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTEIbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMUECKHE TMPOIECChl: CIUIOMETP,
NBIDKEHUE CHapsOB, LIEMHbIE, IIecTepéHYaThle W pEeMEHHBIE Mepeaayu,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpauuu.

Mopnenb cucTteMbl OTCUETA, WIUTFOCTPALUs KMHEMAaTHYECKHX XapaKTEPUCTHUK
JBH>KCHUSL.

Crioco0bl uccie0BaHusl IBUKEHUI.

WnmrocTpanus npeaenbHOro nepexo/ia i \BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HabGmronenue ABMKeHUs Teia, OPOIIEHHOTO IMMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

HamnpaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriIoBOl CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW IBHKEHUS OJHOTO M TOTO Ke
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3yyeHne HEepaBHOMEPHOTO JIBHXKEHHSI C II€JIbIO OINpPEAEIICHUs] MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCcKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUH
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBHOKCHUU.

U3mepenne  ycKOpeHUss ~ CBOOOJHOro  majeHus  (PEKOMEHIOBaHO
WCIIOJIb30BaHNe IU(PPOBOI 1a0OPATOPHH).

W3yyenune nABWKEHHS Tela, OpOIIEHHOTO Topu3oHTaidbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TENA.

W3yyeHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOM I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEpHOJa OOpaIeHUs] KOHHYECKOTO MasTHHKA
OT €ro MapaMeTpoB.



Tema 2. /lunamuxa.

ITepBbiii 3ak0oH HproToHa. HMHepumanbHbie cUCTeMbl OTcuéTa. I[IpuHIMN
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDHI).

Macca tena. Cuna. [IpyHIun cynepno3unmm Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUKH.

Tpernii 3akoH HproTOHA 1151 MarepuaibHbIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJIECHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOM MAaCCBI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT reorpaguyeckoid IMHUPOTHL. JIBUXKEHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cwina ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, aBMKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Teja B
KAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKEHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne aByX UWIMHAPOB WM IIAPOB PA3HOM MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHOM CUCTEMBI OTCUETA.

CpaBHEHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Tely CHI €
IIPOU3BEAECHUEM MACCHI TEJIa HA €70 YCKOPEHUE B NHEPLHUAIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3mepenune Mmacc no B3auMOJCUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



W3mepenne paBHOACUCTBYIOUIEH CHII MPH JBMXKEHUU OpyCcKa MO HAKIOHHOU
IIJIOCKOCTH.

[IpoBepka THUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAcChl.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIvH.

W3yyeHue NBUKEHUS CHCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON depes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuUMOCTH Frp(N).

HccnenoBanue nBXeHUS OpycKa MO HAKIOHHOM MIJIOCKOCTH C IMEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpAoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsokecTu Tena.

YcnoBus paBHOBECHs TBEPAOTO TeEIA.

YcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTENBHBIA KpaH, PeIIETYaThIe KOHCTPYKIIUU.

Jlemoncmpayuu.

VY cIi10BUsL paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKmMuKym.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonvl coxXxpaneHus 6 mexaHukxe.

NMnynbc MaTepruaabHOM TOYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. L{eHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynbe CUITbI U UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUYku. [IpeacraBiieHMe O COXpaHEHHH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cuiasl Ha MajgoM W Ha KOHEYHOM IepeMemieHuH. [paduueckoe
npeCTaBiIeHUe pabOThl CUIIBI.
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MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuainbHOW TOuku. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOUYKH.

[loTeHUMaIbHBIE W HENOTEHUUAJbHbIE CUJbl. lloTeHUManpHass >HEpPrus.
[ToTeHmmanbHas sHeprust ynpyro nedhopMupoBaHHON Npyx uHbl. [loTeHImanbHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mone. [loreHmumaneHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJHOTO IIapa (BHYTpH U BHE miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

Csi3b pabOThl HEMOTEHIUATBHBIX CHJII C M3MEHEHHEM MEXaHU4eCKOU
DHEPIUM CUCTEMBI T€J. 3aKOH COXPAHECHHSI MEXaHUYECKOUN SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHymu s MIOCATbHOM >KUIAKOCTH KakK CIIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCcTpouCcTBa U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOM, (PUIYypHOE KaTaHHWE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE BHXKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHue 3Hepruy Tea MpU COBEPIICHNUN PabOTHI.

B3anmHble INpeBpallleHUs] KUHETHMYECKONM W IOTEHLMAJIBHOW JHEPrud IpU
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHue SHEpruu Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxkcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

N3mepeHne nMmyJiibea Tejia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATHM, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CUJIBI TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

N3mepeHne KHHETHYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHUS NOTEHUUATbHON SHEPTUU NPYKUHBI C paObOTON CHIIBI
TPEHUs.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPpMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU.
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OCHOBHBIE TMOJIOXKEHUS MOJIEKYJsIpHO-KMHeTnYeckod Tteopun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBmkKeHHE. XapakTep
JBUKEHUS U B3aUMOJICHCTBUS YaCTHI] BEIIECTBA.

Mopenu cTpoeHus Ta30B, KUAKOCTEH U TBEPIBIX T U 0OBSICHEHHE CBOMCTB
BEIIECTBA HA OCHOBE ATUX Mojened. Macca u pa3Mmepbl MOJIEKYJ (aTOMOB).
KomuuectBo BewectBa. [locTostHHas ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HaealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHULBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBI. YpaBHeHHEe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
temriepatypa (mkaia temneparyp KenbBuna). 3akon JlanbroHa. M3omnponeccel B
UJCATbHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p MEXIy JaBICHUEM M CPENHEHM  KHUHETUYECKOW  DHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBs13p a0CONIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW 3HEPTUEN MTOCTYIATEIBHOIO TEMJIOBOTO IBHKEHHUS €€ YaCTHULL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Jlemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Juddy3us xuakocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u nuccieoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanue mpouecca yCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEeHE MEXTy ropsUueii U XOJI0THOM BOJIOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHSI COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.
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Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW IS
TEPMOJMHAMUYECKON CUCTeMbl. BHENTHME U BHYTPEHHHE apaMETPhI.

[TapameTpbl TEPMOAMHAMUYECKON CUCTEMbI KaK CPEIHUE 3HAYCHUS BEJTUYMH,
OINMMCBHIBAIOIINX €€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TepmoauHamuku. (CaMONpou3BOJIbHAS — pelaKcaius
TEPMOJUHAMUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMUKE — CHCTEMa YpaBHEHMII:
ypaBHeHue MenneneeBa—Kianelipona W BbIpaK€HUE JJII BHYTPEHHEW SHEPTUU.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJIEIH: HU3KAas KOHIEHTpPALMs YacTHIl, BHICOKHE
TeMIiepaTypbl. BeipaxkeHue a1 BHYTpEHHEH SHEPTruy OJTHOATOMHOTO HJI€aIbHOTO
rasa.

KBa3zucratnueckue u HEeCTaTUUECKUE MPOIIECCHI.

DOnemeHTapHas pabota B TepMoArHaMuUKe. Beraucinenue paboTsl mo rpaduky
npoiiecca Ha pV-nuarpamme.

Tennonepegaya  kKak  cnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOHOCTD, U3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUIOEMKOCTH BELIECTBA. YpaBHeHUe Maiiepa. YaenbHas TEIUIOTAa CrOpPaHUsA
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAWHAMHKW. BHyTpeHHsst »sHeprus. KonndecTBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMHYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: 4YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanadbara. AOCONIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUraTesneil. TemnoBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3CNbHBIA W KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIJIOBBIX» OTXOJ0B C
WCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHNYECKOTO TOTUTMBA JIJIS
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.
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Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadbaTudecKoM PacIIupEHUHN.

Bo3gymHoe orauso.

CpaBHEHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.

CrniocoObl U3BMEHEHMSI BHYTPEHHEN SHEPTHUU.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccnenoBanne npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBSA3M DHEPTUM MEKMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTICHUS KUTKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcauus. VcnapeHue W KumeHue. YaeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacelllieHHble W HEHAChIIEHHbIE mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIICHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lmaBieHne W Kpuctau3anus. YJelbHas TEIUIOTa IUIABJICHUSI.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHHUsl Tell (Ha KAYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0Oaax.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHoctHoe HaTspKeHHE. Kod(PhuimeHT MmOBEPXHOCTHOTO HATSHKCHUS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOILIECCHhI:  KHUIKHUE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAJIBI.

Hemoncmpayuu.

TermnoBoe pacupeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.
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Kunenune. Kurnenue nmpy noHM>XKEHHOM TaBJICHUM.

N3mepenure cuiibl TOBEPXHOCTHOTO HATS>KEHMUS.

OMNBITH C MBUTBHBIMU TVIEHKAMH.

CmaunBaHue.

Kanumisipasie aBiIeHUS.

Moenn HEHBIOTOHOBCKOU JKHIKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Bunaer nepopmarmii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENI0ThI IJIaBJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MAapoB B
MTOMEIIICHUH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue moayns FOnra.

HccnenoBanre 3aBUCUMOCTH  Jedopmanuu  pe3MHOBOro ooOpasma OT
MPUJIOKEHHON K HEMY CHUJIBI.

Pa3znen 4. DiaekTpoauHaMuKA.

Tema 1. dnexmpuueckoe none.

OnekTpu3alus Ten U €€ MpOSIBICHUS. DJEKTpUYecKuil 3apsa. J[Ba Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, HOHMAJIEKTPUKH H  MOJYIPOBOJIHUKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIICKTPUYECKOIO
3apsna.

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

DnekTtpudeckoe nose. Ero neiictBre Ha 3JIEKTPUUECKUAE 3apsibl.

Hampsoxkéanocts  anektpuueckoro  moind.  [IpoOueiii  3apsn.  Jlunum
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHMANTBHOCTh 3JEKTPOCTATUYECKOrO0 MOJIsl. Pa3sHOCTh MOTEHUMAIIOB H
HanpspbkeHue. [loTeHimanbHas BSHeprus 3apsiga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuMaN 31EKTPOCTATUYECKOTO NoJiA. CBA3b HANPSKEHHOCTH TMOJS U Pa3HOCTU
MOTEHIIUAJIOB I  DJIEKTPOCTATUYECKOTO ToJisi (KaKk OJHOPOJHOTO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsHKEHHOTO 1o 00béMy miapa. [losme paBHOMEpHO 3apsHKEHHOU
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OECKOHEYHOM IUIOCKOCTU. KapTuHbl JMHUI HANpsKEHHOCTH 3TUX MOJEH H
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHS 3aps0B.

JusnexTpuku B AIEKTPOCTATUYECKOM oJie. Jupnexktpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DneKTpoEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOEe COETUHEHHE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

JIBrxkeHHE 3apsHKEHHOW YaCTULBI B OJTHOPOAHOM 3JIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE JJIEKTPONpPUOOpOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DJIEKTPUUECKOE TI0JIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reueparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUIECKOW NPOHUIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apKEHHOT0 KOHJIEHCATopa.

3apsiiKa 1 paspsaka KOHJICHCATOpa Yepe3 pe3nucTop.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HaOmronenue npeBpalieHus HEPruu 3apsKEHHOT0 KOHJEHCATOPpa B SHEPTHUIO
M3JIy4YCHUS CBETONOA.

N3ydeHne npoTeKkaHusi TOKa B LEMU, COACPHKAILIECH KOHICHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyeckKuil mox.

Cuina toka. [TocTosiHHBIN TOK.

VYcCioBusL CylmeCTBOBAHUSL IMTOCTOSSHHOTO AJIEKTPUYECKOTO TOKA. MCTOUYHMKMH
toka. Hanpsxenune U u DJ1C €.

3akoH OMa i1 ydacTKa LEMu.
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DnexkTpudeckoe CONPOTHUBJICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJWHBI M IUIOIIAJM MONEPEYHOTO CEUCHHS.
Y nenpHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBiE¢HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jlenma.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerioBas MOIIHOCTb, BBIAEISEMash Ha
pe3ucrope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHUKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpaeHcarop B nienu noCTOSSHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK AIEKTPUUECKON SHEPTHUU.

Hemoncmpauuu.

N3mepeHure Cuiibl TOKa U HaIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANpSDKEHUS UL PE3UCTOPA,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IH TIOTIEPEYHOTO CEUYEHHS M MaTepuaia.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Tpsimoe u3mepenue I/]C. KopoTkoe 3amMbIkaHuE TaJIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrnocoObl coeTMHEeHNs UCTOYHUKOB Toka, DJIC GaTtapeil.

HccenmenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY MOJIOCAMU HCTOYHHKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccenenoBanre CMEMIAHHOTO COEMHEHNS PE3UCTOPOB.

N3mepenue yaeabHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npeaesia u3MepeHust amnepMerpa (BoJabTMETPa).

N3mepenue DJ1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Hccnenosanne 3aBucumMoctd J/[C ranpBaHMYECKOTO 3JIEMEHTA OT BPEMEHHU
MIpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.
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HCCJ’IGI{OB&HI/IC 3aBUCUMOCTH I10JIC3HOM MOIDHOCTH MCTOYHHMKA TOKAa OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunbix cpeodax.

OnekTpuyeckas NPOBOAUMOCTb  PAa3IMYHBIX  BEIIECTB.  JJEKTPOHHAS
IPOBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHBIICHHUS METAJJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TonynpOBOTHUKMY. Cob6cTBeHHas U MpUMECHast MIPOBOJAUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onexrtponn3. 3akoHbl Dapanes 1 3IEKTPOoIn3a.

OnexTpudyecknid TOK B ra3ax. CaMOCTOATENBbHBIA M HECAMOCTOSTEIBHBIN
paspsan. PaznmuuHple TUIIBI CAMOCTOSITENBHOTO pa3pana. Monxus. [lma3ma.

TexHuyeckrue yCTpOWCTBA M NIPAKTHYECKOE IPUMEHEHHUE: Tra30paspsiaHble
JaMIlbl, 3JIEKTPOHHO-JTydyeBas TpyOKa, MOJIyIPOBOJHUKOBBIE IPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITIJIABKA aJTFOMUHUSA, 3JIEKTPOHHAS] MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoii pa3psil U MPOBOJAMMOCTD BO3/1yXa.

CpaBHeHHE MPOBOIMMOCTH METAJJIOB U NOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HaoGmronenne amexTpoimsa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIIEHHUS  TE€PMOpE3UCTOpa  OT
TEMIIepaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nyecKuil NPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUUHH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
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OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUEeHHYECKHH  IKCIEPHUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM)).

MexnpeaMeTHbIE CBS3H.

N3yuenne kypca (¢usuku yrayOnéHHoro ypoBHa B 10 kiacce
OCYILECTBIIETCSA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHUKH, OUOJIOTHUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie noHaAmMuUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nOo3HaHuA: SBJICHHWE, Hay4yHbIA (akT, rumoresa, (pU3MYEecKas BEJIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, ODKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: penieHUEe CUCTEMbl ypaBHeHUU. JluHeliHas QyHKIMS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTrpuueckue (GpyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopbl ¥ MX MPOEKIMU HA OCU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

Bbuonozua: mexanuueckoe JABUKEHUE B KUBOU npupone, auddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYXarouleil cpenbl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBAa JUIsl BBIPAOOTKM «TEIJIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumua: NTUCKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE ATOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IOJYyYEHWE HAaHOMATEpHAJIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U ra3oB, KUIKUE KPUCTAIUIbI, JIEKTPHUUECKHUE
CBOMCTBA METAJIJIOB, SJIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOIHSI.

T'eozpaghus: B1axXxHOCTH BO3TyXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHMEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYTrHE), ABUTATENIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWIBHUK, KOHIULMOHEP, TEXHOJIOTUH
NOJIYYEHUs] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE HAHOMATEPUAJIOB, |
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE 3JIEKTPONpHOOpOB,
ra3zopaspsiiHbIE JaMIIbl, TOJIYIIPOBOJHUKOBBIE IPUOOPHI, T'aJIbBAHUKA.

19



11 KIIACC

Paznen 4. DiaekTpoauHAMMKA.

Tema 4. Macnummnoe noe.

B3aumoieiicTBUEe TOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpmHIMnD cyneprno3unuu
MAarHUTHBIX TOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

MarauTHoe 1oJie IpPOBOAHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuiia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuia JlopeHnua, €€ HanpaBieHUE U MOJYJIb. JIBUXKEHUE 3apsSKEHHON YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

MaruuTtHoe 1oze B BeuiectBe. PeppOMarHeTUKy, napa- 1 AMaMarHeTUKH.

TexHn4eckre yCTpPOMCTBA M TEXHOJOTMYECKUE IMPOLECChl: MPUMEHEHUE

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHuTOB, TEeCTeP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

KaptiHa  7uHHMA  WHAYKOMM ~ MarHATHOTO — TOJSL  [OJIOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptuna nuHUN MarHuTHOM MHIYKIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKA C TOKOM.

B3anmojeiicTBuEe JBYX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[eiictBre cumnbl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIIEHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanrie MAarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBONUCTB PeppOMArHETUKOB.

HccnenoBanue AeCTBUSI IOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3yueHnne 3aBUCUMOCTH CUJIBI AMIIepa OT CHUJIbI TOKA.

OmnpeneneHne MarHUTHOW UHIYKITUU HA OCHOBE M3MEPEHUs CUIIbI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBeHne ANEKTpOMArHUTHOM HMHAYKOMU. IlOTOK BEKTOpa MarHUTHOM
uaaykuuu. OJIC wHAyKuMu. 3aKOH 3JIEKTpOMarHUTHOW uHAyKiuu Dapanes.
Buxpeoe anexkrpuueckoe noie. Toku Dyko.
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OJC uHAYKUMM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTHM B LENH MOCTOSIHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOUMHIYKIUN.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TMOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOUECCH: WHAYKIHUOHHAS
M€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3emun.

Hemoncmpauuu.

HaOmnronenue siBneHus 3JeKTPOMarHUTHOM HHIYKIUU.

UccnenoBanne 3aBucumMocTd OJIC UHAYKIHM OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKA.

[IpaBuiio Jlenna.

[TameHrie MarHuTa B aJIlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumMocTd JJ]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenue MHIYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanre siBIEHUS] CAMOUHAYKIWH.

COopka MoJienn 2JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszgea S. KoJsieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHEpreTUYecKoe ONHCcaHue (3aKOH COXPAaHEHHUs MEXaHWYEeCKOH sHepruu). BeiBon
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 X DHEPreTUYeCcKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHWN HCXOJHOMN
BEJTMYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactora kojebanuid. [lepumon Manabix CBOOOJHBIX KoJieOAHUIMA
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux kKoneOaHusX. BeiHyX1eHHbIe KoeOanus. Pezonanc.
Pe3onancHas kpuBas. BunusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOJI€OaHUS.
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TexHuyeckue yCcTpouCTBAa U TEXHOJIOIMYECKHE IPOLIECCHI: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch K01e0aTeNbHOTO ABMKEHUS.

Habmroienue He3aBUCMMOCTH TEpro/ia MallbIX KoJeOaHUil rpy3a Ha HUTU OT
aAMIUIUTYbI.

HccnenoBaHue 3aTyXaromux KoJieOaHU U 3aBUCUMOCTH IEpUOJia CBOOOIHBIX
KoJ1e0aHUM OT CONPOTUBIICHUS.

HccnenoBanne koyieOaHWM TIpy3a Ha MACCHUBHOM TMPYKHHE C LEJbIO
dbopMupOBaHUA MTPEICTABICHHUM 00 WCAIbHON MOJENN PY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU MPHU KoJIeOaHUIX I'py3a Ha MPYKUHE.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUH.

HaOmronenue pezonanca.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasTHUKOB.

N3ydeHne 3aKOHOB JIBI)KEHUS TeJa B X0JI€ KoJIeOaHUM Ha yIIpyroMm MojBeECe.

N3yyeHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[IpeoOpa3zoBaHre SHEPTUU B PYKUHHOM MAasTHHKE.

HccnenoBanue yObIBaHUS aMIUIUTY bl 3aTyXaOMIMX KOJIeOaHM.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUH.

Tema 2. InekmpomacHumHnuple KO1e0AHUA.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBA3b aMILTUTYIbI
3apsiia KOHJEHCcaTopa ¢ aMIUIMTYA0M CHJIbI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUU B HJI€aTbHOM K0JIeOaTEIbHOM KOHTYDE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHHbie
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOIIHOCTE TEPEMEHHOTO TOKA. AMIUIUTYJHOE H
NEeICTByIOIEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHWs MpH pa3indHoi dopme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHyconanbHbli NEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B II€NIM CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsikeHui.

Uneansubiii  Tpancopmatop. I[lpomsBoacTBo, mepemadya u TOTpeOJICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTMYECKHE PHUCKUM TpU MPOU3BOACTBE 3ieKkTpodHepruu. Kynbrypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.
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TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUYECKHUM
3BOHOK, T€HEPATOP NIEPEMEHHOTI0 TOKA, JIMHUM JJIEKTponepeaay.

Jemoncmpayuu.

CBOOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTB 4aCTOTHI CBOOOTHBIX KOJICOAHHUHM OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpa.

OcHuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJI€OaHUH.

['eHepaTOp He3aTyXaroIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHU.

Mopesnp 3IeKTpPOMAarHuTHOTO Te€HEPaTopa.

BbIHYX/I€HHbIE CUHYCOUJAIbHbIE KOJIEOaHUSI.

Pe3ucrop, karymka MHAYKTUBHOCTM M KOHJEHCATOP B LIEMHU IMEPEMEHHOIO
TOKA.

Pe3oHaHnc mnpu MOCIENOBAaTENIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y eTpoiicTBO U IpUHLIUI IEUCTBUS TpaHcPopmarTopa.

Mopnenp TMHUY 3JIEKTpONEpeIayu.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut, npaKmuKym.

N3yuenne tpanchopmaropa.

HccnenoBanre NepeMEHHOrO TOKa 4Yepe3 MOCIEAOBATEIbHO COEAUHEHHBIE
KOHJICHCATOp, KaTyIIKy U PE3UCTOP.

HabntoieHue 31eKTpOMarHuTHOTO PE30HaHCa.

HccnenoBanue padoThl HICTOUHUKOB CBETA B LIEMH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMaZHUMHbLE 0JIHDI.

MexaHnudeckue BOJHBI, YCJIOBHS HX pacnpocTpaHeHus. llomepeunsie u
IIPOJOJIBHBIE BOJIHBL. llepron, CKOpOCTh pPACHpOCTPAHEHHMS W JUJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpejoMJIeHHe, MHTepdepeHIus u
U pakius.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHNE OKPY>KAIOILIEH CPEbI.

DNEKTPOMArHUTHHIE BOJIHBL. Y CIIOBUS M3IY4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPaXX€HUE,  IPEIOMIICHHE,
noJisipu3aius, uHTepdepeHuns u qudpakuus.

[IIkana 3I€KTPOMarHUTHBIX BOJIH. [I[pUMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeaeBUAEHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.
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TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE INPUMEHEHHE: MY3bIKAJIbHBIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeEBU30D, aHTeHHa, Tenedon, CBY-neun,
YJIBTPAa3BYKOBasl TUATHOCTHKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

O6pa3oBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U MPOI0JIBHBIX BOJIH.

KoneoG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGmronenue orpakeHus: M MpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepennnu u audpakiiui MEXaHU4eCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro NIPUMEHEHUE.

HabGmronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KOJieOaHU.

HUccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTpak€HHUe,
IpeIoMJIEHUE, MOJIsIpU3alus, Judpakuus, UHTepPEepeHIIHS.

OO6HapyxeHue nHPpakpacHOTO U yJIbTPAPHUOIECTOBOTO U3ITYUECHU.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3yuyeHue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOJIMHEHOE pacnpoCTpaHEHUE CBETA B OJAHOPOJIHOM cpene. JIyd cBera.
To4yeyHbIll HICTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHBI OTpakeHusi cBeTa. [locTpoenne n3oOpakeHUi B
riockoM 3epkaie. Chepuueckue 3epkaa.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIIEHUS CBeTa. AOCOIIOTHBIN MMOKa3aTeNb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [IocTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH MPU TMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepe3 IrpaHully pasjesia AByX ONTHYECKUX CPE.

Xox nyueit B mpusme. [ducnepcust cera. CroxHbId cocTaB 0€l0ro CBeTa.
IBerT.

[TonmHOe BHYTpeHHee oTpakeHue. lIpenenbHblii yroy MmoJHOro BHYTPEHHETO
OTPAKECHMUS.

ColOuparomue U pacceuBaroimide JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosiHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOIO
pPacCTOSIHUSL TOHKOU C(hEpUYEecKOl JMH3BI OT €€ TeOMETPUH M OTHOCHTEIBHOTO
MOKa3aTesis MPeIOMIICHUS.

@®opmysia TOHKOU JIMH3BL. Y BEIMYECHHUE, 1ABAEMOE JIMH30M.
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Xox ny4a, MPOMIEAIIEro JIMH3Y IOJ MPOHU3BOJIBHBIM YIJIOM K €€ TJJaBHOU
ontuyeckoir ocu. IlocTpoeHune wu3o0pakeHU TOYKM M OTpe3Ka MPSAMON B
cOOMpAaroIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

Ontuueckue npubopsl. Paspemaromas crnocoOHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. WnTepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBusa HaOMIOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HHTEp(QEpPEHLMOHHON
KApTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIIACCUYECKUX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus ceta. [Judpakunmonnas pemérka. YciaoBue HaOMIOACHUA
[JIABHBIX ~MAKCUMYMOB IIpH [aJ€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUQPPAKIUOHHYIO PEHIETKY.

[Tonspur3anus ceera.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JYIIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN anmapar, NpOCBETICHUE
OINTHKH, BOJIOKOHHAsI ONTHKA, TU(PPAKINOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue npeaoMIIEHUs CBETA.

Habnrogenue noJHoro BHyTPEHHETO OTpakeHus. Mojienb CBETOBOIA.

HccnenoBaHue XO0Ja CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKONAPALIEIbHYIO
IUIACTUHY U IIPU3MY.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MuKpocKkona, TeJIeCKona.

HaOmronenune natepdepeHinm cBera.

HabstoieHue 1iBETOB TOHKUX MIIEHOK.

Hab6mronenune nudpakxium ceera.

N3yyenue nuppakinOHHON pEETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

Habmronenue nosisipusanuu cBera.

[IpumeHeHne noJIIpOUI0B ISl U3YYECHHS] MEXAaHUYECKUX HaIIPSKEHUH.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, npAKMuUKyMm.

N3mepenune nokaszaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenne pOKyCHOro pacCTOSIHUS PACCENBAIOIINX JIMH3.

[Tonyyenue n300paxeHusi B CUCTEME U3 ITIOCKOTO 3epKaJia U JIUH3bI.

25



[Tomy4yenune n300paxeHust B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBanue TENECKOMUYECKUX CHCTEM.

Hab6mronenune nudpaxuu, nHTep)EepeHIINN 1 TTOJISIPU3AITIN CBETA.

W3ydeHne mosspu3aIiuy CBeTa, OTPAKEHHOTO OT MTOBEPXHOCTH JUAJICKTPHKA.
W3ydenne naTepPepeHITNN Ta3epHOTO H3ITYICHUS Ha IBYX MIEISIX.
Habmnronenue nucnepcum.

Habmronenue u ucciaenoBanue n1uppakiimoOHHOTO CIEKTpA.

W3mepeHue TMHBI CBETOBOW BOJIHBI.

[Tomyuenue criekTpa M3Iy4YeHHUS CBETOIMOMA MPHU MOMOIIH JU(PpaKIIMOHHON

PEIIETKMU.
Pa3znes 6. OcHOBBI cieliHAJIBbHOM TEOPUU OTHOCHUTEIbHOCTH.
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl

CIEIHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npruMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJIEHUE
BPEMEHU U COKpAICHUE JJTUHBI.

DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTHULIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIBI. DHEPrUs
MTOKOS.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHUECKHE MPOIECCHl: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YyeHn4eckui IKCIIEPUMEHT, JIa00paTOpHbIE PaObOThI, MPAKTUKYM.

Onpenenenne WMIYyJIbCa W DHEPTUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBecHOE TemioBoe M3IydeHHE (M3MydeHHe abCOTIOTHO 4EPHOTO Teja).
3akoH cmemienust Buna. I'unore3a [Inanka o kBaHTax.

DOoTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

dotoaddext. OnbiTel A. I'. CroneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
Oitnmreitna s potodddexra. «KpacHas rpanuiiay Gorosrddekra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJIICHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTpaXkarolrytro moBepxHOcTh). Ombiter I1. H.
JleOenena.

BousiHoBbIe cBOMcTBA yacTull. BosHbl ne bponnsd. lnuna BonHb! e bpoiis u
pasMepbl 00JacTH JIOKIM3AIUU JABWXKYyIIEHcs dactuibl. KopmyckymspHo-
BOJTHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPENeIEHHOCTEH
['eitzendepra.
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TexHH4eCcKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dotornemenT, GOTOAATYMK, TYHHEIBHBIH MHKPOCKOIN, COJIHEYHas OaTapes,
CBETOUO/.

Jemoncmpayuu.

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

HccnenoBanre  3aBUCUMOCTH  COIPOTHUBIIEHHSI  MOJYNPOBOAHUKOB — OT
OCBEIIEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, nPpAKMUKYM.

Hccnenosanue poropesucropa.

N3mepenue noctosHHoi [Inanka Ha ocHOBe HccnenoBanus GoTorpdekra.

HccnenoBanye 3aBUCHMOCTH CUIIBI TOKA YEPE3 CBETOANO OT HAIPSLKCHUS.

Tema 2. @usuka amoma.

OneITBl IO KCCIEAOBAHUIO CTpOEHUsA aroma. [lnmaHerapHas Mozenb aroma
Pezepdopaa.

[Toctrynatel bopa. U3nyuenue u nornomieHne GOTOHOB MPH MEPEXO0Ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA APYTOU.

Bunpl ciektpoB. CIEKTp ypOBHEN SJHEPTUH ATOMA BOJOPOA.

CroHTaHHOE U BBIHYXJICHHOE U3JIydeHHe cBeTa. Jlazep.

TexHUYEeCKHe YCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHI: CIIEKTPAIBHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIIUX YaCTHII.

OmnpeneneHue JJIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

Hab6nrogenue 1MHEeHYaToro CnexkTpa.

HccnenoBanue cnekTpa pa3peKeHHOro aTOMapHOIO BOJOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duzuka amomnozo A0pa u 31eMeHMAPHBIX YACHUY,.

Hyxnonnast monens snapa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. M3oTonsl.

PanunoaktuBHOCTE. Anbda-pacnan. DNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacnaz. ['amma-u3imydeHue.
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3aKkOH pPaJAMOAKTUBHOTO pacnaga. PagnoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBoiicTBa MOHU3UPYIOUIETO H3Ty4yeHUs. BiusHUE paguoaKTUBHOCTH Ha KUBbIC
opranu3mbl. EctecTBenHblil GpoH u3nydenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sijipe. SAnepubie cuibl. Jlegekt Macchl siapa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOpPaBIsieMOr0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJOTUYECKUE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Metozapl perucTpalyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

DyHIaMEHTaJbHbIE B3aUMOJCHUCTBUSA. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CtangapTHON Moaenu. KBapk-TirooHHAs MOAENb apPOHOB.

®uzuka 3a npenenamu CrangapTHol Mojenu. TéMHas maTepuss U TEMHas
SHEPrusl.

EnuHcTBO usnyueckoi KapTUHBI MHpA.

TexHuyeckne ycTpoicTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
BunibcoHa, SAEpHBIM peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKYM.

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBLIM (GoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yueHne noraomeHus: 6eTa-4acTUll aTIOMUHUEM.

Pasznea 8. DiieMeHTBI ACTPOHOMUM U ACTPOQU3HKH.

Otanbl pa3BUTHS acTpoHOMUU. [IprKiIagiHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHomuu. [IpuMEHMMOCTH 3aKOHOB (U3UKU JIT OOBACHEHHS TPUPOJIBI
KOCMUYECKHX 0OBbEKTOB.

Metonbl acTpoHOMUYECKHX HCcaeqoBaHUNA. (COBpPEMEHHBIE ONTHUYECKUE
TEJIECKOTbI, PAIUOTEIECKOIbI, BHEATMOC(EpHasi aCTPOHOMUS.

Bun 3Bé3maHoro nHeba. Co3Be3gusi, spkue 3BE3NBI, IUIAHETHI, UX BHJINMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun ConHua U 3BE3I.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3Mbl TJIAaBHOM IOCIEA0BATEIIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHMOCTBY» JJIsI 3BE3] TJIABHOW MOCJIENOBATENbHOCTH. BHYTpeHHee cTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — Hama INanaktuka. Ilonoxkenne u nBuxenue ConHia B
lNanaktuke. Tunel ramaktuk. Pagnoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApaAX
raJIaKTHUK.
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Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

Macmrabnas crpyktypa Beenennoii. MeTaranakTuka.

Hepewménnbie npo6sieMbl aCTPOHOMUH.

Yuenuueckue navnwoenus.

Habmonenust 38€31H0T0 HEOa HEBOOPYXKEHHBIM TJIA30M C HCIIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUMN JIJIsi ONpEe/IeTICHUS MOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MOJIyIIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, IUIaHET, TYMaHHOCTEH W 3BE3IHBIX
CKOILJICHHM.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEITUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIE U OTHOCUTEIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIHYMH.
OneHka rpaHull MOrpeurHOCTeM.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
¢u3nyecKux BEJIMYUH, NPOBEpPKA MPEAJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHUYECKUHA  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O06o01maromiee MOBTOPEHUE.

O0o061eHne U cucTeMaTH3alus Coep KaHusl pas3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOJIUHAMUKA», «DIEKTpoauHaMuKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOM TEOPUM OTHOCUTEINBHOCTHY», «KBaHTOBasA
busnKa», « JIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponpr ¢u3uku uW acTpOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIbHON M ATHUYECKOH chepax NedaTeIbHOCTH YelI0BeKa, poJib U MECTO (U3UKH
M aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUPA, 3HAYEHUE ONMUCATEIIbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIBHOM UM  MPOTHOCTHUYECKOW  (DyHKIMIA
(bu3nyeckoil Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHHUM
0 (u3NUYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KApTHUHBI MUpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOE.

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemnole NOHAMUA,CEAZAHHBIE C U3YUEHUEM MEMOO08 HAYYHOZ0
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,
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Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHU. TpPUTOHOMETPHUYECKHE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOPHI M MX IPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBogubie 3nemMeHTapHBIX (yHKUMA. [Ipu3Haku mOHO0US TPEYTOJHLHUKOB,
oTpe/ieNieHUE IIIOMAAH MIOCKUX (Uryp u 00bEMa Tell.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM IpUpoJie, KoieOaTelbHbIE
JIBIWKEHUS B JKMBOW IPUPOJE, DKOJOTHYECKHE PHUCKM ITIPU INPOU3BOJCTBE
NIEKTPOIHEPTUH,  DIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yIbTPa3BYKOBasi JMAarHOCTMKAa B MEIWLHHE, ONTUYECKHE SBICHUA B JKHUBOU
IIPUPOJIE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON pEIETKH, CHEKTPAJIbHBIN
aHaJIN3.

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

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpOJIBUraTeNb SIKOOM, reHepaTtop MEpEeMEHHOr0 TOKA, MHIYKIMOHHAs IEYb,
JIMHUAN JJIEKTpoIepeaad, 3JIEKTPOABUTaTeb, paaap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJIHEYHas Oarapesi, CIyTHUKOBBIE
NPUEMHUKH, I€pHAsl SHEPreTUKA U DKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.
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[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalUW{, TO3UTHBHBIX BHYTPEHHUX  YOEXIECHHUH, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOy4arollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JAECATEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHON
OpraHu3aluy;

e YMEHHME B3aUMOJCUCTBOBATbH C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHUOTHYECKOr0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUUECKOIO TOBE/ICHNUS;

e CIOCOOHOCTh OLEHMBATH CUTYAllMIO U NIPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

TBOPYECTBA, MPUCYILETO (PU3NUECKON HAYKE.

31



TPYAOBOI0 BOCIIMTAHMS:

UHTEpEC K pa3imyHbIM chepam MmpodecCHOHATBHON JACITCILHOCTH, B TOM
YHUCIC CBA3aHHBIM C (U3MKOM W TEXHUKOH, YMEHHE COBEpIIATh
OCO3HAHHBIA BBIOOP OyayInei mpodeCCHu U peain30BbIBATh COOCTBEHHBIC
YKU3HCHHBIC TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHWI0O W CaMOOOpa30BaHUIO B
o0yacTi (PU3MKHM Ha TPOTSHKESHUH BCEH JKU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOoOIeMm;

IJIAHUPOBAHUE W OCYILIECTBICHUE JIECTBUM B OKPYXKAIOIIECW Cpele Ha
OCHOBE 3HaHUS LEJIEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEeHHE ONBITA JEATEIBHOCTH 3KOJOTMYECKOM HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU 10 (PU3HUKe.

HEHHOCTU HAYYHOI'O MO3HAHUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAy4YHOW [ESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
W3yYeHUs] (PUBUKK OCYIIECTBIISITh TMPOEKTHYIO M HCCIIEIOBATEIbCKYIO
JEATEIIbHOCTh UHANBUIYATbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBnle Jjornyeckue a1eiicTBUA:

CaMOCTOATENbHO  (pOopMyIHMpOBaTh U aKTyaJlIM3UpOBaTh MpPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEIATh LENU NEITENbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUS,

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCCMaTPUBAEMBbIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThiBaTh MJIaH PEUICHUS] MPOOJIEMBI ¢ YYETOM aHaM3a UMEIOIIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLEHUBATh COOTBETCTBUE
PE3yJIbTaTOB LIEJISIM, OLICHUBATH PUCKU MTOCIEACTBAN IEATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B  YCJIOBHUSIX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
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Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

BJIa/I€Th HAyYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOJAMHU
busznuecKoil HayKu;

BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
JeSITEeTbHOCTH B 007acTh (PU3HMKH, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJEp>KaHusl, MPUMEHEHHUIO PAa3IMYHBIX METO/I0B TO3HAHMS,

BJIaJeTh BUIAMU JEATEIHHOCTU IO MOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IPeoOpa30BaHUIO U IPUMEHEHUIO B PA3IMUHBIX Y4eOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU yUEOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3W M aKTyaJU3WpOBaTh 3a/auy,
BBIIBUTaTh TUIOTE3y €€ pEIIeHUs, HaxoQuThb AapryMeHTbl Jid
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
peIIeHNUS;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ PEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYIUpPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3UKHU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
YMETb NEPEHOCUTh 3HAHMS MO (U3MKE B MPAKTHYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIC TOAXO0IbI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nunopmanueii:

BJIa/I€Th HaBBIKAMHU MOJIyuyeHUs MH(pOpMaLUU (PU3HMUECKOTO COMEp KaHUs
U3 HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalIW3, CUCTEMATHU3ALMI0 M HHTEPHpPETAlMI0 HUHPOPMALMH Pa3IUYHbIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIIONIb30BaTh CpeICTBa HH(POPMALMOHHBIX W  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTU B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN 3SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;
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CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEP)KaHUSA B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAIBbHYIO (HOPMY MPEICTABICHUS U BU3YAIU3AIIHH.

KoMMyHMKaTHBHBbIE YHHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

OCYILECTBIATh OOIIEHME Ha YypokKax (U3UKM MU BO BHEYPOUYHOH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIIOJIIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
WHIMBUIYAIBHON paboThI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX JACUCTBUNA C y4y€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

NPUHUMATh UEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
NEUCTBUM, paCIPENEISATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAaJa M Ka)KIOTO yYaCTHMKAa KOMAaHJIbI B
o0l pe3yabTaT N0 pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HAEH C NO3ULUUU HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallusiX,  IpOSBISATH  TBOPYECTBO M  BOOOpa)xeHHe,  ObITh
WHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIUECTBJISITh  TTO3HABATEIBHYIO JEATEIIBHOCTh B
obsacth (U3UKA U AaCTPOHOMMH, BBISBISATH NPOOJEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENbHO COCTABJIATH IUIAH PEUICHUS] PACUETHBIX M KaYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKOH padOThl ¢ YYETOM HMEIOIIUXCS
peCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;
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c1oco0cTBOBaTh (YOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAULMUA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbHbIN HHTEINJIEKT:

JIaBaTh OIIEHKY HOBBIM CUTYAIUSAM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABATEIBHOW pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

HCIIOJB30BaTh MpUEMBI pediieKCHHu JJi1 OLECHKHW CHUTYallMHM, BbIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBATh PUCKA W CBOEBPEMEHHO INMPUHHUMATh PEUICHUS IO HUX
CHIDKCHHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTHI JPYTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA ONTHOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke U1 ypOBHS CpeaHero oOmero o0pa3oBaHus y O00y4YaroIIuXcs

COBEPIIICHCTBYETCS OMOIIMOHATbHBIN UHTEIUICKT, MIPEITOJIar AFOITHIA
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWs,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

HMOIIMOHAJIBHOE COCTOSTHUE, BUIETh HAINPABIEHUS PA3BUTHS COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B cE0€;

CaMOpPETyJIMPOBaHUs, BKJIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HMOIIMOHAJIBHBIM WM3MEHEHUSIM U MPOSBISATH T'MOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIIeXy, ONTUMH3M, HHULMATUBHOCTh, YMEHHE JEHCTBOBATh, UCXOIS U3
CBOMX BO3MO>KHOCTEH;

HOMIIATUHU, BKJIIOYAIOUIEH CIOCOOHOCTh TMOHHMMATh  3MOLIMOHAJIBHOE
COCTOSIHUE JAPYIMX, Y4YWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHMS,
CHOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh  BBICTPAaUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemarb KOH(IUKTHI.
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[TPEAMETHBIE PE3VJIbTATDI

K xoniy oOyuenuss B 10 knacce npeaMeTHbIE pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSl YMEHUI:

NOHMMAaTh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
HKOJIOTUYECKOM, COLMAIbHOM H OITUYECKOW cdepax AesITeIbHOCTH
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHOI Hay4HOW KapTUHE MHPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIMH  (U3NYECKOW TEOpUHM — MEXaHMKH,
MOJIEKYJISIPHOM (PU3UKK U TEPMOJMHAMUKHU, pOJib (DPU3HMUECKON TEOpUH B
(dbopMUpOBaHNY TIPEJICTABICHHA O PU3NUECKON KapTUHE MHPA;

paziuyaTh YCJIOBUSL NPUMEHUMOCTH MoOJeNed (U3MYecCKux Tel U
IPOLIECCOB (SIBJICHUI): WHEpIMaIbHAs CHCTEMA OTCUY€Ta, aOCOIIOTHO
TBEpIOE TEJ0, MaTepUalbHAas TOYKA, PAaBHOYCKOPEHHOE JBUKEHME,
cBOOO/IHOE TMajJieHue, abCoNIOTHO ynopyras nedopmanus, abCONIOTHO
yIpyroe u abCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
U TBEPAOrO (KPUCTAIIMYECKOT0) TeNa, UACAbHBIN ra3, TOUEUHbIN 3aps/l,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyath ycioBUs (IpaHHULbl, 00JIaCTM) NPUMEHHUMOCTH (PU3NYECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh HCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh U OOBACHATH MEXAaHUYECKUE TMPOLECChl U SBJICHMUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBHKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMeleHus,
3akoHbl HproTOHA, mpuHOMI ~ OTHOCUTENBHOCTH [ammies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIOBUSI paBHOBeCHs TBEPAOrO Teia), MPU OSTOM HCIOJIb30BATH
MaTeMaTH4YECKOe BBIPaKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
MPUMEHUMOCTH (DU3UUYECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anumnes, BToporo
U TPEThEero 3akOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSA WMIYyJbca U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOJb3YS
ocHoBHble mojoxkeHus MKT u 3akoHBl MoOJIEKyJIsipHOW (UBUKUA WU
TEPMOJUHAMHUKN (CBSI3b JIABJICHMS] HWJEAIbHOTO Ta3a CcO CpeaHen
KMHETUYECKOW DHEpPruer TEIIOBOIO JBHMKEHMS M KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEH KHHETUYECKOU
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SHEPruel TEMJIOBOTO JABMXKEHHUS €r0 YacTHll, CBSI3b JABJICHUS UJEATbHOIO
rasa ¢ KOHUEHTPALMENW MOJIEKYJ U €r0 TEMIIEPATypPOH,

ypaBHeHHEe MenaeneeBa—Kianeipona, nepBblid 3aKOH TEPMOJIWHAMUKHU,
3aKOH COXpPAaHEHHS JHEPrud B TEIUIOBBIX IMpoIleccax), MpPU ITOM
MCIIOJIb30BaTh MaTEMATHUYECKOE BBIPAXKEHUE 3aKOHOB, YKA3bIBATh YCIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHANMM3UPOBATh M OOBSCHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
ANEKTPOCTATUYECKOTO MOJIA, MPUHLHUI CYNEPHO3HUINN AJIEKTPUYECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKXe MPAKTUYECKU BAXKHbIE COOTHOIIEHUS: 3aKOHbI OMa Il ydacTka
Henu W Uil 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH JIxoyns—Jlenua,
npaBuia Kupxroda, 3akonsl @apajes a1 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
MEPEMENIECHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIBC TEIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CWJIbI, JaBJICHUE, NOTCHIMANbHASI DJHEPrus, KUHETUYECKas
DHEPrus, MEXaHW4ecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpPEHHE, CHJIA TSHDKECTH, CUJIa YIOPYTOCTH, CUJIa TPEHHUS, MOIIHOCT,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3eMi€éil BOMM3M €€ MOBEPXHOCTH,
SHEprusi ynpyrol aedopmanvd MPYKUHBI, KOJIUYECTBO TEIUJIOTHI,
abCoJIoTHAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
OHEPrys WJACATHOTO OJHOATOMHOIO rasza, padoTa UACAIBHOIO Trasa,
OTHOCUTEJIbHAs BJIAXKHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEIIoBOro
JIBUTATENS; AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTD JICKTPUUYECKOTO TOJIS,
HaNpsDKEHHOCTh TIOJII TOYEYHOrO 3apsja WIM 3apsDKEHHOro Iapa B
BAKYyME M B JUAJIEKTPUKE, IOTEHIMAN BJIEKTPOCTATHYECKOTO TOJIs,
pa3HOCTh  MOTEHIMAJOB,  BJEKTPOJABIKYIIAs CUJa, CWiIa  TOKa,
HaMnpsDKEHWE, MOIIHOCTh TOKAa, JJIEKTpUYECKass €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpAa, COMPOTUBIICHUE Y4YaCTKA LMW C MOCJIEAOBATEIbHBIM H
MapaJJICTbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUs AJICKTPUUECKOTO OIS
KOH/JIEHCATOpa;

OOBSCHATH  OCOOCHHOCTH  TPOTEKAaHWUS  (PUBNYECKUX  SBJICHUM:
MEXAHUYECKOE JBWKEHUE, TEIJIOBOE JBM)KEHHUE 4YAaCTHI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHUE, nuddys3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIIMS, TIJIaBJICHUE U KPUCTAILIIU3AllUsl, HAlTPaBJIECHHOCTh
TeIUIonepeaauu, JIEKTpU3alrs TeJ, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOAHUKA;
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IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOIN BEIHMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYHPOBATh YCTAHOBKY,

(¢ukcupoBaTh pe3yJbTaThl IOJTYYEHHOH 3aBUCUMOCTH  (PU3NYECKUX
BEJIMYMH B BHJE TIpapuKoB € YYETOM aOCONIOTHBIX MOTPEIIHOCTEN
WU3MEPEHHUM, J€IaTh BBIBOJBI I10 PE3yJIbTaTaM UCCIEIOBAHUS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIA METOJ M3MEPEHUS, OLICHUBAaTh aOCOIIOTHBIE U
OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTE ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIIOTE3bI: IIJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3YNbTaThl U J€laThb BBIBOJ O CTaTyce MNPEII0KEHHON
TUIOTE3B;

co0r01aTh IpaBuiia 6€30MacHOro Tpyla IpU MPOBEAECHUH HCCIIET0BaHUN
B paMKax Yy4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
WCCIIEOBATENIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HEABHO 3aJIaHHOM
¢u3nyecKoil MOJEIbI0: Ha OCHOBaHMM aHallM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl MNpH HCHOJIb30BAHUM MAaTEMaTHYECKHX METOAOB
peuieHus 3aaad, MPpOBOJANUTh pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh PE3yNbTaThl M KOPPEKTUPOBATH METOIbl PELICHUS C
Y4€TOM MOIYYEHHBIX PE3yJIbTATOB;

peuiaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
pa3HbIX pa3leioB Kypca GU3MKH, a TAaK)Ke UHTErpalud 3HAaHUHM U3 IPYrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHUS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX MPOLECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBAThH MOCJIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JESITEIbBHOCTH 4YEJIOBEKa, CBA3aHHON C (PU3MYECKHMMH IpOLeccaMu, C
MO3UIIMHI AKOJIOTHUUECKON O€30MMaCHOCTH, MPE/ICTABICHUN O palliOHATILHOM
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IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHWU JTOCTHKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YE€JIOBEYECKOrO
00I11eCTBa;

IPUMEHATH pa3jNyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3MUECKOro
COJEp)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTHI, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIC
TEXHOJOTHH JJi1 TIOWCKa, TepepaboTKh M TPEabSIBICHUS Yy4eOHOW H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U MHTEPIIPETALUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4aeMyro  HMH(OpMalMi0 M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUH;

IPOSIBIISATH OpraHU3allOHHBIE 17} II03HABATEJIbHBIE yMEHUSA
CaMOCTOSITEIBHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBINIOJIHEHUS IPOEKTHBIX U y4€OHO-UCCIIEI0BATEIbCKUX PAOOT;

paboTarh B TpYyIIlE C HMCIOJHEHUEM pPa3JIMYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJIeKBATHO OLICHUBATh BKJIAJ Ka)XJOro U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBALMIO K Oyaylied npohecCuoHaIbHOM AeATEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.

K xonmy oOyuenuss BII Knacce mpeaMeTHbIE pe3yjbTaThl Ha YTIIYOJIEHHOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

NOHUMAaTh POJb (U3UKK B  SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeaTelbHOCTH YelI0BeKa, POjib U MECTO
GbU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeOBEKa U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTBHON M NMPOTHOCTUYECKOW (YHKUIMM (PU3NYECKOM Teopuu —
NIEKTPOJUHAMUKH, CIIELUAIIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOMU
busuku, poib (puszudyeckoit Teopur B (GOPMHUPOBAHUU TPEACTABICHUMN O
¢bu3nUecKoil KapTUHE MHUpa, MeCTO (PU3UUYECKOM KapTHUHBI MUpa B 00IIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPECTABICHUN O PUPO/IE;

pa3iauuaTh YCJIOBUS NPUMEHHMOCTH Mojeied (u3nueckux Ten u
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIIEKTPUUYECKOE U OJHOPOJIHOE
MarHuTHOE MOJIs, TApMOHUYECKHE KOJeOaHusl, MaTeMaTUYECKUI MasTHUK,
UJCANbHBIA MPYKUHHBIA MasSTHUK, TAPMOHUYECKHE BOJHBI, HACAIbHBIN
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KOJIe0aTeNbHbBIN KOHTYp, TOHKAasA JIMH3a, MOJIETICH aTOMa, aTOMHOTO si7jpa U
KBAHTOBOM MOJICJIM CBETA;

paznuyaTh yCIOBUS (TPaHUIIbI, OOJACTH) MPUMEHUMOCTH (HUIUICCKUX
3aKOHOB, TOHMUMAaTh BCEOOHINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SIBJICHHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH H
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  MHAYKUMHM, TmpaBwio Jlenma, cBsa3p  DJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTBIO
U3MEHEHUs  CWJIbl  TOKa,  IOCTYJATbl  CHEUUAIbHOM  TEOpUH
OTHOCUTEIHHOCTH DUHIITEHHA);

aHaJIM3UPOBaTh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U ABJICHUS, UCIIOJB3YS
MOJIOKEHUS! ~ KBaHTOBOM  (u3mku  (ypaBHeHHE  OWHINTEHHA IS
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOIO M MacCOBOTO YHCENl M DHEPIUU B SIEPHBIX PEAKLUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

ONKCHIBATh (PU3NYECKHUE TMPOLIECCHl U SIBJICHUS, HCIOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJII, PAa3HOCTh TMOTEHLUHAIOB, JJIEKTPOIABIKYINAs CHJIA, WHIYKIMS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIeEpa, WHIYKTHBHOCTb,
NIEKTPOJABMKYILASL CHJIA CAMOMHIYKIMHM, SHEPIrUs MAarHUTHOTO I1O0JIS
INPOBOJHUKA C TOKOM, PEISTUBUCTCKUU MMIYJbC, MOJIHAS DSHEPIHUs,
JHEprus TOKOS CBOOOJHOM 4YaCTUIbl, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YHCJIIO U 3apsi Ipa, SJHEPTHs CBA3H s1pa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PUBNYECKUX  SBJICHUM:
AIIEKTPOMArHUTHAS UHIYKIHUSA, CAMOMHIYKIHUS, PE30HAHC, HHTep(epeHLns
BOJH, Ju(pakuus, JIUCIEPCHUs, T[OJHOE BHYTPEHHEE OTpakeHHe,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
saaep, TaMMa-u3iaydeHue saep, (u3NyYecKue MPUHIMIMBI CIEKTPaIbHOrO
aHayM3a u paboThl J1a3epa;

ONpENENATh HaIpaBiIeHUE WHIYKIWA MarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH N300pakeHHe, CO3JaBaeMOE IIIOCKUM 3€pKaJIoM, TOHKOM JTHMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

IPUMEHATH OCHOBOINOJATAOIINE ACTPOHOMHUYECKUE IMOHATHSA, TEOPUH M
3aKOHBI JIJI1 aHalu3a UM OOBsACHEHHS  (U3UYECKUX  IPOIECCOB,
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INPOUCXOMSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpele; IBIKEHUS HeOSCHBIX T, SBOJIONNHN 3BE3N U Beenennoii;
IPOBOAUTH HCCIEAOBAHME 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
WCIIOJIb30BaHUEM MPAMBIX U3MEPEHU,

OpyU OSTOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCUPOBATh pPe3yJIbTaThl
MOJIYYCHHOW 3aBUCUMOCTH (PU3WUYECKHX BEIUYMH B BHUAC TpadUKOB C
y4€TOM aOCOJIFOTHBIX IOTPEIIHOCTEN W3MEpPEHUMW, JeJaTh BBIBOABI I10
pe3yJibTaTam UCCIEA0BaHNUS;

MPOBOJUTH KOCBEHHbIE M3MEpPEHUS (PU3NYECKUX BEIUYHH, MPU STOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MPOBOAUTH ONBITHI MO MPOBEPKE MPEJIOKEHHOW TUIOTE3bI: TIIaHUPOBATh
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJIyYEHHbIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyCce€ NPEMJIOKECHHOU
TUTIOTE3b;

OMUCHIBATH METO/IbI MIOJIYYEHHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUIA;
coOJiro1aTh paBuiia OE30MaCHOrO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax y4eOHOro OKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
UCCIIEIOBATENbCKOM M TPOEKTHOW JEATEIbBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiaTe pacy€THbIC 3aJa4yd C SIBHO 3aJaHHOW M HESBHO 3aJaHHOU
dbu3nUecKoil MOJEbI0: HAa OCHOBAaHMM aHalu3a YCJIOBHUS BBIOMpATH
dbuznueckue MoJeau, OTBeyarolue TpeOOBaHUSM 3a/layd, MNPUMEHSTH
dbopMyIIbl, 3aKOHBI, 3AKOHOMEPHOCTU M MOCTYJNATHl (PU3UYECKUX TEOpUI
OpU HUCIOJB30BAHUM MaTeMaTHYECKUX METOJOB pELICHUd 3ajad,
MPOBOAUTHL PacUEThl HA OCHOBAHUU UMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PELICHUS C YYETOM MOIYYEHHBIX
pe3yJIbTaTOB;

peliaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM H3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpallii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHUECKYIO
LEMOYKY PacCyKJICHUI ¢ OIOPOM HA U3YUEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIIUIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX IPOLECCOB;

NPUBOAUTHh TPUMEPHI BKIAJa POCCUUCKUX H 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MHUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;
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aHaJIM3UPOBATh M OLIEHUBATD MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOMN
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHONM C (PU3MYECKUMH IpOLIeCCaMu, C
MO3UIINI 3KOJOTHYECKON OE301MacHOCTH,

OPEICTaBICHUA O palMOHAIBHOM IPHUPOJONOIB30BaHUHU, a TaKKe
pa3yMHOM MHCIIOJIb30BAaHUM JOCTMDKEHUH HAayKd M TEXHOJOTHUH JUIs
JAbHENIIIET0 Pa3BUTHS YEIOBEYECKOTO OOIIECTRA;

NPUMEHATH pa3jMuHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTo
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE HH()OPMAIIMOHHBIE
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbsBICHUA Y4YEOHOH H
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJNYYEHHOW U3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUECKU
aHaJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaALIUK;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETeHHsT HOBBIX 3HAHMKA B  TpOIEcce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAIBHBIX pOJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh AEATEIbHOCTD
B HECTaHJIAPTHBIX CUTYallUsiX, aJIeKBAaTHO OIICHWBATH BKJAJl KaXIOTO U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBISATHE MOTUBALMIO K Oyayiield npodhecCUuOHaNbHON AESITeIbHOCTU 10
CHEIHUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQuIIs.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
Kourpoabnble IIpakTHyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsl
Paznea 1.HAYUHBINA METO/I IIO3HAHUSA ITPUPOIBI
. bubmuorexa [JOK
11 Hayunslii MeTO O3HAHUS TPUPOIBI 1 https://m.edsoo.ru/fL6b68d7
Htoro no pazneny 1
Pa3znen 2.MEXAHUKA
bubmuorexa [JOK
>l | Kueama b ! https://m.eds00.ru/f16b68d7
bu6mmoreka [IOK
2:2 Aluaiica 10 https://m.edsoo.ru/f16b68d7
N bubnuorexa [JOK
23 Crariica TBEpAOTO Tena > 1 https://m.edso0.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 11 1 https://m.edsoo.ru/fL6b68d7
Hroro no pazneny 41
Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUHAMUKA
. bu6mmorexa [IOK
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUUECKOM TEOpUn 13 1 httos://m.edsoo.ru/fL6b68d7
3.2 TepmonnHamuka. TennoBble MalIMHbI 19 1 bubmmorexa [TOK

https://m.edsoo.ru/f16b68d7
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33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 12 bubmumoreka [IOK
' HEePEXOIbI https://m.edso0.ru/f16b68d7
Hroro no pazneny 44
Paznen 4.9JIEKTPOIUHAMUKA
bubmuorexa [JOK
41 Onmextpiieckoe moe 23 https://m.edsoo.ru/f16b68d7
. . bubnmoreka [JOK
4.2 ITOCTOSIHHBIN 3JIEKTPUYECKHUM TOK 23 https://m.edso0.ru/f16b68d7
bu6mmoreka [IOK
4.3 Toxit B pasmiTHbIx cpesiax ! https://m.edso0.ru/f16b68d7
Hroro mo pazueny 53
Paznen 5.0M3UYECKH IPAKTUKYM
| . bubnuorexa [JOK
>1 Dusirieckiit MPaKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
Hrorosoe noeToperite 15 hitps://m.eds00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3/iesioB M TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1.2JIEKTPOJIUHAMUKA
bubmuoreka [JOK
11 Marmutioe roze 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nea 2. KOJIEBAHHUS U BOJIHbBI
bubmuorexa [JOK
21 Mexareckue kosebais 10 https://m.eds00.ru/39859f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60
Pasznen 3.0CHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso00.ru/39859¢ef1
Htoro mo pazneny 5

45


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

Pa3zgea 4. KBAHTOBASI ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorera [JOK
' PHYCKYIAp y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznea 5.9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuoreka [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Paznen 6.OM3NYECKHUM MPAKTUKYM
bubmuoreka [JOK
1 ) i 1 1
0 VISHTACCIII TIPAITHINM 6 6 https://m.eds00.ru/39859f1
Hroro mo pazueny 16
Pa3nen 7.0 BOBIIAIOLIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa o5 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPU https://m.edso00.ru/39859ef1
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 25
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoauuecTBO 4acoB

Hara DJIeKTPOHHBbIE HU(PPOBLIE
Ne Kourpoin-
Tema ypoka Ipakruyec- usyue- o0pa3oBaTte/ibHbIE
n/n Bcero  Hble
KHe padoThl HHUSA pecypcbl
padoThI
®duszuka — pyHaaMeHTaIbHas HayKa O IPUPOJE.
1 Hay4HbIil MeTO TO3HAHUA U METOIbI 1 Bubmiorexa OK
i ~ https://m.edsoo.ru/1beef346
UCCIEeIOBaHUS (PU3NYECKUX SABICHUN
5 DKCHEPUMEHT M TEOPHS B IIPOLIECCE MO3ZHAHUS 1 bubmmoreka [JOK
npupoibl. HabmoneHue u SKCrepuMeHT B PU3HUKeE https://m.edsoo.ru/3a7fde29
Crnioco0rb1 n3mMepeHus: GU3NYECKUX BETUUHH.
bubnuoreka [{OK
3 AOGCoI0THAS 1 OTHOCHTENbHAS TIOTPEITHOCTH 1
. https://m.edsoo.ru/ca2def03
M3MEPEHUHN PU3NUECKUX BETUYUH
MonenupoBanue B ¢pusuke. Ponb u mecto ¢pu3uku B
4 (hopMUPOBaHUM COBPEMEHHOI HayYHON KapTUHbI 1 bubmmorexa LIOK
PMHP P B i pu https://m.edsoo.ru/eabbdedl
MHpa, B IPAKTUYECKOMN ACSITEIIBHOCTH JIIOIeH
5 Bxoanasi KOHTpO/IbHAsA padoTa 1
Mexanunueckoe aBuxeHue. Cucrema oTcuera.
bubmunoreka IIOK
6 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUXKEHUS. 1
https://m.edsoo.ru/e9a52f02
[Ipsimast u oOpaTHast 3aa4u MEXaHUKH
Panuyc-BekTop MaTepralbHONW TOUKH, €T0
MIPOEKIINU Ha OCH KoopauHaT. TpaekTopusi.
but6mmorexa [IOK
7 [Tepememenue. Ckopocts. X nmpoeknnn Ha ocu 1

KOOpAWHAT
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PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.

8 I'paduaeckoe onrcanne paBHOMEPHOTO bubmmorexa [JOK
P ) P P https://m.eds00.ru/89ba7190
MPSIMOJIMHEHHOTO ABUKECHUS
9 CnoxxeHue nepeMeleHuii u ckopocteil. Pemenune bubnmnoreka HOK
3a1a4 https://m.edsoo.ru/761d18aa
HepaBnomepHoe aukeHue. MrooBeHHas
10 ckopocTh. Yckopenue. [Ipsmonnaeiinoe IBIKEHUE bubmmorexa [IOK
P ' P P A https://m.eds00.ru/a99549a7
C TIOCTOSIHHBIM YCKOPEHUEM
1 I'padmyeckoe onucanue NPSIMOIUHEIHOTO bubmmoreka [JOK
JBUYKEHUS C TIOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoOogHOE TazicHre. Y CKOpeHHe CBOOOIHOTO
12 najgeHus. 3aBUCHMOCTh KOOPAUHAT, CKOPOCTH buGnuorexa [IOK
' P > OXOP ’ https://m.edsoo.ru/f738109c
YCKOpPEHUS OT BPEMEHHU U UX rpaduxu
13 JIBr>keHue Tena, OpOoIIeHHOTO MO YIJIOM K bubanorexa [JOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nuxenue. JIBuxeHue mo
14 OKPYKHOCTH. YTJIOBasi ¥ JIMHEITHAasi CKOPOCTb. bubnnorexa [JOK
IIepuon u yactora. LleHTpOCTpEMUTENBHOE U https://m.edsoo.ru/33196fbe
MOJTHOE YCKOPEHHUE
15 O06o0061ieHre U cucTeMaTu3alus 3HaHu| 10 TeMe
«Kunematuka
16 KonTtpouabHnas pa6ora Nel mo reme bubmmoreka HOK
"KunemaTtuka" https://m.edso0.ru/1242f32e
[TepBrIii 3ak0H HproTOHA. THEpUHAIBHBIE CUCTEMBI
17 otcu€ra. [IpuHuun otHocuTenbHOCTH [ anmiies bubmmorexa [IOK
T . ) https://m.edsoo.ru/5a9%e4a64
HewunepuinanbHbie CUCTEMBI OTCUETA
18 Cuna. PaBHoelicTByIOIAsA cuiia. Bropoit 3akoH bubnuotexa [JOK

Hrrotona. Macca
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bubnunoreka LIOK

19 B i .T i H
3aumozeiicTeue ten. Tperuii 3akon HerotoHa https://m.edsoo.ru/57dba505
20 [IpuHnun cynepno3unuu cuil. Pemenue 3aiay Ha bubmmoreka [JOK
NpUMEHEHHEe 3aKOHOB HproTOHA https://m.edsoo.ru/bdf997fb
21 3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTD bubnmnoreka HOK
rPaBUTALMOHHON U MHEPTHOW MacChl https://m.edsoo.ru/9aba2b0a
22 Cuna TSDKeCTH M YCKOpeHHE CBOOOTHOTO TaIeHUs bubmmorexa [JOK
yexop A A https://m.eds00.ru/22757f26
JIBr>keHre HeOECHBIX TeT U UX UCKYCCTBEHHBIX
23 cnyTHUKOB. [lepBasi kocMHuueckasi CKOpOCTh bubmmorexa [JOK
T P P ' https://m.edsoo.ru/11abfa0a
3akonsl Kemnepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena bubnuorexa [IOK
https://m.edsoo.ru/0Oae2cd84
Cua tpenus. [Ipupoaa v BUAbI CUJI TPEHUS. bubmmorexa [JOK
25 JIBUKEHUE B )KUJKOCTHU U T'a3e C YYETOM CHIIbI https://m.edsoo.ru/1fa86499ht
COIIPOTHBIIEHUS CPE/IBI tps://m.edso0.ru/2ch29676
26 Hasnenue. I'mapocrarnueckoe nasinenue. Cuia bubmmnoreka HOK
Apxumena https://m.edsoo.ru/a28aa7ad
bubmmoteka IIOK
AbcomoTHo TBepaoe Teno. [locTynaTenbHoe u
21 BpallaTelbHOE JBUKEHHUE TBEPJOTO Tella brbmmorexa LTOK
patt A pA https://m.edsoo.ru/2b95d57e
28 MOMEHT CUJIbl OTHOCHUTEIIBHO OCH BPAIlCHUS. bubmuoreka [JOK
[Ineqo cumsl https://m.eds00.ru/653d3459
CrnoxxeHue CHI, TPIIIOKEHHBIX K TBEPJIOMY TETTy.
29 LenTp TsKECTH TENA. Y CIOBUS paBHOBECHS bubmmorexa [JOK
P | P https://m.edsoo.ru/9aa79a7d
TBEpAOro Tena. Bunpl paBHOBECUS
30 O06o001IeHre U cUucTeMaTU3aIKs 3HaHUH 110 TeEMe bubmuoreka [{OK

"Tunamuka. CTaTuka TBEpIOro Tena"

https://m.edsoo.ru/dclcaacO
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KonTtpouabnas pabora Ne2 no reme " /Innamuka.

bu6nunoreka LIOK

31
Craruka TBepaoro trejaa' https://m.edso00.ru/9f5a574c
NMinynsc maTepualbHON TOYKHU, CUCTEMBI
32 MarepuaibHbIX TO4eK. LIeHTp Macc cucreMsl bubmunoreka [JOK
MaTepHualbHBIX TOUEK. Teopema 0 JBUKEHUN https://m.edsoo.ru/4bb8294b
LIEHTpa Macc
NMmynbe cuitbl 1 U3MEHEHHE UMITYJIbCa Tela.
33 3aKoH COXpaHEeHHUs1 UMITyNbca. PeakTnBHOE bubmmorexa [JOK
P yAREa. https://m.edsoo.ru/13f0a221
JIBUKCHHEC
MoMeHT uMITysibca MaTepUuaIbHON TOYKH.
34 [IpencraBienue o cOXpaHEHUU MOMEHTA UMITYJIbCa bubmmorexa [JOK
P P Y https://m.edsoo.ru/d6532eb9
B LIEHTPAIBHBIX MOJISIX
35 Pewrenue 3amau no reme«3akoH COXpaHEHUS bubmmoreka [JOK
HMITyJbCca. PeakTUBHOE IBUIKEHHE https://m.edsoo.ru/f7706d63
Pabora cuiibl Ha MajIOM U Ha KOHEYHOM
36 nepemenieHuu. [ padpuueckoe npeacrapieHue bubnnorexa [IOK
P P P https://m.eds00.ru/913974c7
paboThl cHTbl. MOIIIHOCTh CHJTBI
37 Kunernueckas sneprus. Teopema 00 U3MEHEHUH bubmuotexa [IOK
KMHETUYECKON SHEPIUU MaTEPUAIIbHON TOUKHU https://m.edsoo.ru/9a5e2e74
[loTeHumanbHble U HETOTEHUATBHBIE CHUIIBI.
38 [TorenuuansHas sHeprus. Bropas kocmudeckas brbmmorexa [IOK
Pt P https://m.edsoo.ru/554bafcc
CKOpPOCTh
Tperbst KocMuyeckas ckopocTh. CBsI3b pabOTHI
39 HENOTeHIIUAJIbHBIX CHJI C U3MEHECHUEM but6mmorekxa [IOK
MEXaHUYECKON PHEPTUU CUCTEMBI Tell. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHUs MEXaHUYECKON IHEPTUn
40 Yrpyrue u Heynpyrue CTOJIKHOBEHHS. Y paBHEHUE bubnuotexa [JOK

bepnynnu nis uaeanbHON JKUAKOCTH
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O0001IeHYE ¥ CUCTEMATU3ALMS 3HAHUI 10 TEME

41
"3aKOHBI COXpaHEHHS B MEXaHUKE"

42 KonTtpouabnas pa6ora Ne3 no reme "3akoHbl bubmunoreka [JOK
cOXpaHeHHs B MeXaHuKe'" https://m.edsoo.ru/474e7c4a
Pa3BuTHe npeacraBiaeHuil 0 IpUpoO/IE TEIIOTHI.

43 Ocnonble nonoxxkennss MKT. J[Iuddys3us bubmorexa LOK

' YL https://m.edsoo.ru/b0a4445f
BpoyHnoBckoe nBukeHue
CrtpoeHnue ra3000pa3HbIX, )KUJIKUX U TBEPIBIX TEJI.
44 XapakTep ABMKCHHS U B3aMOJICHCTBUS YaCTH bubmorexa LIOK
P pA a t https://m.edsoo.ru/c44d02e2
BelIeCTBa

45 Macca u pazmepsl Mosiekyn (atomoB). KonruectBo bubmmorexa [JOK
BemiectBa. [locTostHHas ABoraapo https://m.edsoo.ru/c5b72ab7

46 Temneparypa. Ternosoe paBHoBecue. Illkana bubnnoreka [JOK
Henscus https://m.edso0.ru/0070d493

bubnuoreka [{OK

47 nu iras. I’

ACIDHBIN Ta3. & a30BBIC SAKOHET https://m.edsoo.ru/1deb2367
bu6nmorexa LIOK

4 M -K i .

8 ¥pasnene Metneneesa-Kianetipora https://m.edsoo.ru/8d12c328
bubnunorexa LIOK

49 A6 .3

COJIFOTHAs TeMIiepaTypa. 3akoH JlampToHa https://m.edsoo.ru/14e02d1f

50 W3omporeccs! B uaeanbHOM ra3e ¢ HOCTOSIHHBIM bubmuotexa [IOK
KOJIMYECTBOM BEIIECTBA https://m.edsoo.ru/68878d51

51 I'paduueckoe npescTaBiIeHHe N30MPOLIECCOB: bubmmoreka HOK
M30TepMa, U30X0pa, n306apa https://m.eds00.ru/1344327b
OcHoBHoe ypaBHeHue MKT

5o bubnunorexa LIOK

https://m.edsoo0.ru/c8094721
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CBs3b a0CONIOTHOM TeMIepaTypbl
TEPMOIUHAMHYECKON CUCTEMBI CO CPEIHEHT

53 . . https://m.edsoo.ru/c38af875
KMHETHYECKOM HEprUel MoCTynaTeIbHOTO
TEIUIOBOTO JABUKEHUS €€ YaCTHI]
54 O060011IeHre U CUCTEMAaTH3allisl 3HAHUH 110 TEME bubnuorexa [{OK
"Ocnosl MKT" https://m.eds00.ru/09d12fd8
55 KonTpoabHas padora Ne4 nmo teme ""OcHOBBI bubnmnoreka HOK
MKT" https://m.edsoo.ru/13adad59
TepmoauHaMuueckasi cucTeMa. 3aJaHne BHEITHUX
ycnoBuii 111 T/l cucrembl. BHelHue u BHyTpeHHUE
56 napametpsl. [lapamerpsr T/l cucTeMsl Kak cpeaHue bubmorexa [JOK
p ppl. 1iap P ~ peAt https://m.edsoo.ru/5f8d38a3
3HAYCHMS BEIIMYMH, OITUCHIBAIOIIUX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
57 Camornpou3sBodibHas penakcanus T[] cuctemsr k bubmmorexa [JOK
P P https://m.edsoo.ru/8ec512f0
TEIJIOBOMY PaBHOBECHIO
58 Mogenp uieanbHOro ra3a B TEpMOJINHAMUKE. bubmmoteka IIOK
VYcnoBus TPUMEHUMOCTH 3TON MOJEIHU https://m.eds00.ru/29355001
59 VYpasuenue Menneneea-Knamneiipona u bubnnorexa [JOK
BBIPa)KCHUE JIJI1 BHYTPEHHEN YHEPTUU https://m.edsoo.ru/bal178d0
60 BeIpaxxenue 11 BHyTpEHHEN SHEPTUU bubmmnoreka HOK
OJHOATOMHOTO UJ€ATbHOTO rasa. https://m.edsoo.ru/ac5cacl5
DneMeHTapHasi paboTa B TEPMOJIMHAMHUKE.
61 Brruncnenue paboTsl 1o rpaduky mnpoiecca Ha pV- bubmmorexa TIOK
p p y ip https://m.edso0.ru/741d5738
auarpamme
Tennonepenada kak croco0 M3MEHEHUS
. bubmuorexa [{OK
62 BHyTpeHHeH Heprun T/l cuctemsl 6€3 coBepIICHUS

paboThI
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bubnunoreka LIOK

63 KonBekust, TEMI0IIPOBOAHOCTD, H3IYUEHUE
A, POBOA IV https://m.edso00.ru/157b54cd
KomnuectBo temnorel. TemmoéMKOCTE TeaA.
64 VYV aenbHast 1 MoIsApHas TEIUNIOEMKOCTH BEILECTBA bubmorexa LIOK
A P rectsa. https://m.eds00.ru/7ba67355
VY nenbpHas TEIIOTa CropaHus TOTUTMBA
65 PacuéT konuuecTBa TEMIOTHI IPU TEILIONEPEIAUE bubmorexa LIOK
p pea https://m.edsoo.ru/1db5ad4e
66 [Tonstre 06 aqnabarHom npouecce. [lepBolil 3aK0H bubmmoreka [JOK
TEPMOJIMHAMUKHI https://m.edso0.ru/d8098824
67 KonuuecTBO TemoTel u paboTa Kak Mephbl bubnnorexa [JOK
W3MEHEHUs BHYTpeHHeN sHeprun T/1 cucremsl https://m.edsoo.ru/b047alcd
BTtopoii 3ak0H TepMOIMHAMHKY ISl PABHOBECHBIX U
68 HEPaBHOBECHLIX IpolieccoB. HeoOpaTnmMocTs bubnuorexa [JOK
p port ’ p https://m.edsoo.ru/c6f4f464
MIPUPOJIHBIX MTPOIIECCOB
bubmuoreka [IOK
69 ITpunaimne! geiicrBust TemaoBbix MamuH. KI1
pHt a A https://m.edsoo.ru/2e945513
bu6nmorexa LIOK
70 Maxkcumansaoe 3Hauenne KI1/1. Kapuo
KCUMAJIbHOE 3HAYCHU . Hukn Kapu https://m.edsoo.ru/fe3857b9
71 Pemenne 3agau mo Teme «KIIJ] TemIoBEIX MalIuH»
DKOJIOTHUECKHE ACIIEKTHI UCIIOIbL30BAHUS
12 TEIJIOBBIX IBUTaTelIel. TemIoBoe 3arpsa3HeHne bubmorexa [OK
! o ’ P https://m.edso0.ru/9867aaa7
OKpY>KaroIen cpebl
73 O06o006meHre 1 cucTeMaTH3alls 3HaHUH 110 TeMe bubmuorexa [{OK
"TepmonnHamuka. TenaoBsle MalIuHbI" https://m.edsoo.ru/28d62b3f
74 KonTtpouabnasi padéora NeS o reme bubmuorexa [IOK
"Tepmoaunamuka. TenioBble MamIuHbI" https://m.edsoo.ru/1b6e26¢5
75 [TapooGpa3oBanue u koHaeHcanus. Vcmapenue u but6mmorekxa [IOK

KUIIeHHue. Y aelbHasl TEIJIoTa Hap006pa3OBaHI/I}I
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HaceimmeHnnbsie 1 HeHACBIIICHHEIC Mapul.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U JaBJICHUA
HACBIIICHHOI'O I1apa OT TEMIIEPATYPhI, UX

bubnunoreka LIOK

76
HE3aBHUCHMOCTb OT 00BhEMa HACBIIIIEHHOTO Tapa. https://m.edsoo.ru/f5¢c17d02
3aBUCUMOCTb TeMIIEpPaTypbl KUTICHUS OT TaBJICHUS
B )KHUIKOCTH
77 BrnaxnocTs Bo3ayxa. AGCOMIOTHAS U bubmmoreka [JOK
OTHOCHUTEIbHAS BIAXKHOCTH https://m.edso0.ru/30ebbb79
78 Teépmoe Teno. Kpucrammmaeckue u amophHbIe bubanoreka [JOK
Tesla. AHU30TPONUS CBOMCTB KPUCTAJIIOB https://m.edso0.ru/20a88a03
79 [IimaBienue u Kpuctaum3auus. Y qenpHas TeIioTa bubnnoreka [JOK
riaBnenus. Cyomumarus https://m.edsoo.ru/6ee91e9f
JHedbopmarnuu TBEpAOTO Tena. PacTsokeHue u
80 cxkarue. Casur. Moayabs FOnra. Ilpenen UX bubmorexa HIOK
- ABHE oY - HPOASIL YTPYE https://m.edsoo.ru/dalaabl0
nedopmaruit
TemioBoe pacmupeHue KUIKOCTEN U TBEPABIX TEll.
81 AHrapMOHH3M TEIUIOBBIX KOJIEOAHUN YACTUI] bubmiorexa LOK
P https://m.edsoo.ru/7ba5edf2
BEIleCTBa
bubmmoteka IIOK
82 IIpeobOpazoBaune sHeprur B Pa3oBLIX IIEPEXOIAX
beodp P ¢ pexo https://m.eds00.ru/97a0672f
bubmmoteka IIOK
83 YpaBHEHUE TEILIOBOro Oaanca
P https://m.edsoo.ru/ab1521fb
[ToBepxHOcTHOE HaTsKeHUE. KanumsipHbie
84 siBJIeHUsI. J{aBieHue 1Mo MCKpUBJIEHHON bubmorexa [JOK
’ p https://m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO XkuakocTu. Popmyrna Jlamnaca
O00011IeHIE U CUCTEMATHU3aIIMs 3HAHUI 110 TEME
) bu6nunorexa LIOK
85 ArperaTHble COCTOSTHUS BemecTBa. Pa3oBbie

nepexopl"

54

https://m.edsoo.ru/0b52575¢c



https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/20a88a03
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/b42f1f97
https://m.edsoo.ru/0b52575c

KonTtpouabsnas pa6ora Ne6 mo Teme ""Arperatnsbie

bu6nunoreka LIOK

86
cocTosiHus BenlecTtBa. Ma3oBblie mepexoabl' https://m.edsoo.ru/7dc2a739
OnexTpu3anus Tea U €€ IposBICHUS.

87 DnekTpuueckuii 3apsia. [[Ba Busia dIeKTPUUIECKUX bubnmnoreka HOK
3apsa0B. [IpOBOAHUKY, TUAIIEKTPUKHU U https://m.edsoo.ru/laff445f
MOJTYIIPOBOIHUKHU

88 DJIeMEHTapHBIN AIEKTPUUECKU 3apsil. 3aKOH bubnmnoreka HOK
COXPAHEHUS IICKTPUYECKOIO 3apsiia https://m.edsoo.ru/f49afd24

89 B3aumopeiictBue 3apsaoB. Toueunsie 3apsiibl. bubmmoreka [JOK
3axoH Kynona https://m.edso0.ru/445b7746

90 Onektpuueckoe none. Ero aeiicTBue Ha bubmmorexa [JOK
BJIEKTPUYECKUE 3aPsbl https://m.edsoo.ru/05c6bfal
HanpspxkéaHocTs anekTpudeckoro modst. [TpoOHbIit

91 3aps. JInHUM HANPSHKEHHOCTHU AJIEKTPUIECKOTO bubmmorexa [JOK

AR P P https://m.eds00.ru/3dac6957
noJist. OAHOPOHOE AIIEKTPUYECKOE T10JIe

92 [ToTeHIManbHOCTD 3JIEKTPOCTATHYECKOTO TOJISL. bubmuorexka [IOK
Pa3HOCTh MOTEHLIMAIIOB U HAIIPSIKECHUE https://m.eds00.ru/80021447
[ToTenmanpHas YHEPTUS 3apsiia B

93 AJIEKTPOCTaTUYecKOM tose. [loTernman bubmorexa LOK

p ' https://m.edsoo.ru/af5fa389
3IEKTPOCTATUYECKOTO MO

94 CBs13b HAMPSHKEHHOCTH TIOJI U PA3HOCTH bubnnorexa [JOK
MOTEHIMATIOB JJISI JIEKTPOCTATUYECKOTO TIOJISI https://m.edsoo.ru/df7a6838

95 [TpuHIMIT Cynepno3uIIuU AIEKTPUUECKUX TTOIEH bubmmorexa [TOK

pHHL YHep i P https://m.edsoo.ru/Ocfe4a6c
Pemenue 3anau no reme«Hanpsk€HHOCTH bubmmoreka [JOK

96
BIIEKTPAYECKOTO OIS https://m.eds00.ru/5a582263

97 [Tone Toueunoro 3apsna. [lose paBHOMEPHO bubnuotexa [JOK

3apsHKEHHOU cdepsl

55

https://m.edsoo.ru/b297b5c3



https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3

[Tosie paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY MIapa.

98 [Tone paBHOMEpHO 3apsHKEHHOW 0€CKOHEUHOM bubmorexa LIOK
P P P https://m.edsoo.ru/f7a665ee
IJIOCKOCTH
IIpoBOHMKY B 3IEKTPOCTATHYECKOM II0JIE. bubmunoreka [JOK
99
VYcioBre paBHOBECHS 3apsiIOB https://m.edso0.ru/32405eab
JMBAEKTPUKY U TIOTYITPOBOIHUKH B bubnmnoreka HOK
100
3JIEKTPOCTATUYECKOM I10JIe https://m.edsoo.ru/060ebab5
Konnencarop. D1eKTpo€MKOCTh KOHAEHCATOPA. bubmmoreka [JOK
101 .
DNeKTPOEMKOCTD IIJIOCKOr0 KOHAEHCAaTOpa https://m.eds00.ru/845b4f73
102 [MapamnensHOE cOeTMHEHNE KOHICHCATOPOB bromrorexa LIOK
P A A P https://m.edsoo.ru/d11e8ce7
103 [TocnenoBarenbHOE COCTMHEHHE KOHICHCATOPOB bubmorexa LIOK
8 a a p https://m.edso0.ru/1e992920
104 DHeprus 3apsHsKeHHOTO KOHAEHcaTopa bromorexa LIOK
P P A P https://m.edsoo.ru/73a34f18
bubnunorexa LIOK
105 Pemenue 3amau mo reme «KoHmeHncaTopb» https://m.edsoo.ru/5fb2ach5ht
tps://m.eds00.ru/27434040
106 JIBr>keHUE 3apsiKEHHOW YacCTHUIIBI B OJTHOPOJTHOM bubmuoreka [IOK
BJIEKTPUYECKOM IT0JIE https://m.edsoo.ru/8341d6ac
107 Pemenue 3agau no reme «/IBrxeHune 3apsKeHHON
YaCTHIIBI B OJTHOPOTHOM DJIEKTPUUECKOM TTOJIEH
108 O06o0061eHre U cucTeMaTU3alus 3HaHU| 10 TeMe bubmuoreka [JOK
"JnexkTpuueckoe nose" https://m.edso00.ru/5752603f
109 KonTtpouabHas pa6ora Ne7mo teme bu6muoreka [JOK
"JaexkTpuyeckoe noJie'" https://m.edsoo.ru/cefe90e9
110 Cuna toka. [locTosiHHBIN TOK. Y CIIOBUS bubmuoreka [{OK

CYIICCTBOBAHUA DJJICKTPHUYCCKOI'O TOKA

https://m.eds00.ru/233311b5
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bubnunoreka LIOK

111 nu .H S1C
crowmikit Toka. Hanpsxenie i 91 https://m.edsoo.ru/0839a115
3akoH OMa Uil y9acTKa LENH. DIEKTPUUECKOe bubmmoreka [JOK
112
CONPOTHUBJICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTH COMPOTUBIICHUS OJHOPOAHOTO
113 IIPOBOJHUKA OT erIZ) JIMHEL U T1J10 ; u bubmorexa [JOK
POBOA A e https://m.edso0o.ru/95fcdf51
MONEPEUHOr0 CEYEHUs. Y ACIbHOE COMPOTUBIICHUE.
114 [TocnenoBarenbHOE U apajlieIbHOE COCTMHEHNE bu6nmorexa [IOK
MPOBOJHUKOB https://m.edso0.ru/437f8300
115 CwmenanHoe coeIMHEHUE TPOBOHUKOB bubmorexa [JOK
A poBoR https://m.eds00.ru/236f7e07
116 Pacué€t pa3BeTBIEHHBIX AIEKTPUUECKUX TETICH. bubnnorexa [JOK
[TpaBuna Kupxroda https://m.eds00.ru/1794cf37
Pemenue 3amau no reme «Pacuér pa3BeTBIEHHBIX bubmmoreka [JOK
117 .
BJIEKTPUYECKUX LIETICI» https://m.edso0.ru/3881b469
118 Pabota >nexktpuueckoro Toka. 3akoH Jkoyis — bubnuoreka [{OK
Jlenma https://m.edsoo.ru/a3605c5¢
119 Pemenwue 3anay mo Teme «PaboTa 31eKTprUIecKoro bubnnorexa [JOK
Toka. 3akoH Jlxoyna —Jlenma» https://m.edso0.ru/6761bfOf
120 MOmHOCTB 2IEKTPUYECKOT0 TOKA. TeruioBast bubmmoreka HOK
MOIIIHOCTb, BBIIENIEMAst Ha PE3UCTOPE https://m.eds00.ru/99750a6f
121 Pemenue 3agaq mo reme «MOIHOCTH bubmuoreka [{OK
BJIEKTPUYECKOTO TOKa». https://m.edsoo.ru/eb72fc24
199 O/1C 1 BHyTpeHHEE CONPOTUBIIEHUE UCTOYHHUKA bubnuotexa [JOK
TOKa https://m.edsoo.ru/72d453af
3akon OMa 1St MOJTHOM (3aMKHYTOM
! . ( ytoi) bu6muoreka [JOK
123 ANEKTPUYECKON Lienn
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124 Pemenue 3agau mo teme «3akod Oma IS IOJIHOM bu6nunoreka LIOK
(3aMKHYTOI) 2JIEKTPUUECKON LTI https://m.edso00.ru/3580b679
bubnunorexa LIOK
125 MorRIOCTS HCTOTHMKE TOKA https://m.edsoo.ru/a0ae51d8
bubnunorexa LIOK
126 Koporkoe sambikarine https://m.eds00.ru/5465632
127 KonneHcarop B ienu mOCTOSSHHOTO TOKa buGnuorexa [IOK
https://m.eds00.ru/35368f3e
Pemenue 3agau no reme "IlocTostHHBIN bubnnorexa [JOK
128 .
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
129 Pemenue 3agau mo treme "llocTostHHBIN bubmuoreka [IOK
AIEKTPUUYECKUN TOK" https://m.edso0.ru/744261b8
130 Pemenune 3agau o teme "llocTosHHBIN bubmuoreka [{OK
3JIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
131 O06001IeHre U CUCTEMAaTH3alisl 3HAHUH 110 TeME bubnnorexa [{OK
"TIoCTOSHHBIN 2IEKTPUUECKUI TOK" https://m.edsoo.ru/bfd7a050
132 KonTtposabHas pabora no reme Ne§ bubmuotexa [IOK
"TlocTOSAHHBIH JIEeKTPUYecKHil TOK' https://m.eds00.ru/1885ddf1
DneKkTpruyecKasi IpOBOAMMOCTb Pa3IMUHbIX
133 BemecEB. SHGKTpI/II)qGCIfHﬁ TOK BpMeTaJ'IJIaX. bubnmorexa [JOK
https://m.edsoo.ru/da794295
CBepXIpOBOIUMOCTH
134 DNEeKTPUUYECKHUH TOK B paCTBOPax M pacIulaBax bubmmnoreka HOK
NEKTPOJINTOB. 3aKOHBI Papajes 1 JIEKTPOoIn3a https://m.edsoo.ru/4b423491
135 Pemenue 3amau mo reme «3akonsl dapanes s bubnmoreka [JOK
BJIEKTPOIIU3a» https://m.eds00.ru/92d92f76
DNeKTpUUeCKUil TOK B BakyyMe. BakyymHbIe BuGmiorexa LIOK
136 pUOOPHI

https://m.edsoo.ru/2E+160
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bubnunoreka LIOK

137 C) i
JICKTPHHCCICHH TOK B OTYNPOBOAHHMIax https://m.edso0.ru/ab61c660
bu6nmmoreka [IOK
138 I1 0
OYTPOBOAIHIKOBHE IpHLOpH https://m.eds00.ru/83622200
bu6nmmoreka [IOK
139 II 0
OIYHPOBOIHKOBLIE HpHOOPH! https://m.eds00.ru/83622200
Ousnyeckuit mpaktukyM Nel o teme "HM3mepenue
140 CWJIBI TOKA U HAIIPSKEHUS B LEIIH [TOCTOSIHHOTO bubnmnoreka HOK
TOKa MPH MMOMOIIY aHAJIOTOBBIX M HU(POBBIX https://m.edso0.ru/5643ea56
U3MEPUTENbHBIX TPHOOpPOB"
Ousnyeckuil npaktukym Ne2 o teme "HM3ydenue
141 HEPaBHOMEPHOTO JBUKECHHUSI C LIEIbIO ONpPEIeTICHHS bubmmorexa [JOK
P 13 8 " B pea https://m.eds00.ru/f6292f5f
MI'HOBEHHOU CKOPOCTH
®uznueckuil npaktukyM Ne3 o teme "M3mepenue
142 CKOPEHHUS IIPH PaBHOYCKOPEHHOM JBUKEHUH 10 bubmorexa LIOK
YOROP . PP }:, P A https://m.edsoo.ru/6960b6ef
HAKJIOHHOM TJIOCKOCTH
143 ®usznyeckuil npaktukyM Ned o teme "U3mepenue bubmmnoreka HOK
YCKOpEHUsI CBOOOTHOTO TaeHus" https://m.edsoo.ru/d1ea2402
Ousznyeckuil npaktukymNe5 o teme "M3ydyenue
144 BH>KEHUS TEJIA 10 OKPYKHOCTHU € MMOCTOSIHHOM MO bubmmorexa [IOK
A | Py https://m.edso00.ru/bcf53514
MOJIYJIIO CKOPOCTBIO
®usznyeckuil npaktukyM Neb no teme "M3mepenune
145 aBHOJICHCTBYIOIIEH CHIIBI TIPU JBUKEHUH OpycKa bubmmorexa [JOK
P A }: B " P Py https://m.eds00.ru/0b34db84
110 HAKJIOHHOW MJIOCKOCTH
®usnyeckuil npakTukym Ne7 o teme
146 "UccnenoBanue 3aBUCUMOCTH CHII YIIPYTOCTH, bubnuotexa [JOK

BO3HHUKAIOIIMX B MPYKUHE U PE3UHOBOM 00pasIie,
oT ux aedopmarun"
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®usznyeckuil npaktukyM Ne® no teme "M3mepenue

147 ko3 (duimenTa TpeHus M0 BEIMYUHE yIIIOBOTO bubmmorexa [JOK
t P It https://m.eds00.ru/b83b1607
kodddunmenta 3apucumoctu Frp(N)
Ouznueckuit npaktukyM Ne9 o teme
148 "HUccrne OBaHI/IS CJIOB}II/IL;I aBHOBECHS TBEPIOTO bubmorexa LIOK
A Y P " e https://m.edso00.ru/4a04f4f7
TeJa, UMEIOIIET0 OCh BPAIllCHUs

149 Ousnyeckuit npaktukyM NelO o reme "M3mepenue bubnmnoreka HOK
KMHETUYECKOM SHEPruu Tejia o0 TOpMO3HOMY ITyTu" https://m.edso00.ru/856fh28e
®uznueckuil npaktukyM Nell o reme "U3yuenue

150 H30Te MI/I‘leCK(l;)FO 1| oytcca (c I/ICHOJ‘IBSOB&IZEGM bubmmorexa [IOK

p B pont https://m.edsoo.ru/e0fe7e07
nudposoii maboparopun)"

151 Ousznyeckuil npaktukyM Nel2 no reme "M3mepenue Bbu6moreka [JOK
yEIbHON TEMI0EMKOCTH" https://m.edsoo.ru/2f2faa61
Ousznyeckuil npaktukyMm Nel3 o reme "M3mepenue

152 a0COIOTHON BIIAXKHOCTH BO3yXa U OI[EHKA MacCChl bubmmorexa LIOK

p A B https://m.edso0.ru/6b1a23b5
MapoB B MTOMEIIEeHUN".
®uznueckuil npaktukyM Nel4 o reme
153 "Habmro eHHei €B aYIcheHI/I;I SHEPTUHU 3apsKEHHOTO bubmmorexa [TOK
! PEEPATi P P " https://m.edsoo.ru/ec424377
KOHJICHCATOPa B YHEPTHUIO U3ITYUCHUS CBETOAMO I
®uznueckuil npaktukyM Nel5 o reme
154 "Uccne OBaHHep SaBI/ICZII\I\/fIOCTI/I CHUJIBI TOKA OT brbmmorexa LIOK
A Y https://m.eds00.ru/2b179d98
HaAMPSDKEHUS 1S JJaMIThl HAKaTUBaHUSI

155 Ouznyeckuil npaktukyM Nel6 o teme bubmmnoreka HOK
"HaGumronenue snexkrponusa’ https://m.eds00.ru/64b6e901

156 O06o0menne 1 cucTeMaTH3allds 3HaHUH 110 TeMe bubmuoreka [{OK
"Kunemaruka" https://m.edsoo.ru/ed017d93

157 O06o011eHre 1 cucTeMaTH3alMs 3HaHui 110 TeMe bu6muoreka [JOK

"Ilmnamuka"
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158 O06o0011IeHre U CUCTEMAaTH3allisl 3HAHUH 110 TEME 1 bubnuorexa [{OK
"Crartuka TBep10ro Tena" https://m.edso00.ru/0f9752ac

159 O06001IeHre U CUCTEMAaTH3allisl 3HAHUH 110 TEME 1 bubmuorexa [IOK
"3aKOHBI COXpPaHEHUsI B MEXaHUKE" https://m.edsoo.ru/6c0df9cc

160 O06o001IeHre 1 cucTeMaTr3aIis 3HaHUH 110 TeEME 1 bubnuorexa [IOK
"OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOU Teopun" https://m.edsoo.ru/de148976

161 O060011IeHre U CUCTEMAaTH3allisl 3HAHUH 110 TEME 1 bubnuorexa [{OK
"Tepmonunamuka. TenaoBbie MalIMHbI" https://m.edsoo.ru/Obcc77cl
O0o01IeHre U cHCTeMaTU3als 3HAHUH TI0 TeMe

162 "ArperaTtHble cocTosiHUS BelecTBa. da3oBbie 1 bubmmorexa LIOK
Hepexombr” https://m.edsoo.ru/59ca5c91

163 O000111eHE U CUCTEMATH3aIlUs 3HAHUI 110 TEME 1 bu6nmorexa LIOK
"DnexkTpuueckoe nose" https://m.edsoo.ru/f2381c0c

164 O06o001IeHre U CUCTEMAaTH3alisl 3HAHUH 110 TeMe 1 bubnuorexa [IOK
"ITocTOSHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/3cae6dal

165 O06o06meHre 1 cucTeMaTH3aIls 3HaHUH 10 TeMe 1 bubnuoreka [{OK
"Toku B pa3nuuHbIX cpegax” https://m.edsoo.ru/cc7681d4

166 [ToarotroBka Kk MPOMEKYTOYHON aTTeCTALIUN 1

167 [ToaroroBka K MPOMEKYTOYHOM aTTECTALIUU 1

168 [ToaroroBka K MPOMEKYTOUYHOM aTTECTALIMU 1

169 IIpome:xxyTouHasi aTTecTanus 1

170 AHaN3 NPOMEKYTOYHON aTTECTalNN 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KoumnuectBo yacos 1 DJIeKTPOHHbIE
ara
Ne KonTpoJn- nupposbie
Tema ypoka usyue-
n/n o0pa3oBaTe/ibHbIE
HHS
pecypchl
1 B3anmoneicTBre NOCTOSIHHBIX MarHUTOB U IMIPOBOJHUKOB bubnmnoreka HOK
¢ TokoM. MaruutHoe nosie. ['unoreza Amnepa https://m.eds00.ru/487a8593
2 Bekrop MaruutHOM uHAYKIMu. [puHimn cynepno3uuuu bubnuoreka [{OK
MAarHuTHBIX 1osieu. JIMHuM MarHuTHOM MHIYKLIUH https://m.edsoo.ru/4clabcch
bubmuoreka [{OK
3 M )
arHUTHOE T10JI€ MPOBOAHUKA ¢ TOKOM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amrepa, €€ HanpaBJeHUE U MOJYJlb bubmorexa HOK
pa, P Ay https://m.edsoo.ru/26d9c5ba
5 [IpumeneHue 3akoHa AMIiiepa. DJIEKTPOU3MEPUTEIbHBIE bubnnorexa [JOK
puOOpEI https://m.edsoo.ru/a37a0c21
6 Bxonnas koHTpoibHas paboTa brbmmorexa LIOK
A P P https://m.edsoo.ru/ad7718d7
7 Cuna JlopeHua, e€ HanpaBiieHUE U MOAYIb. [[BHKEeHME bubmmnoreka HOK
3apsPKEHHOM 4acCTUIBI B OJHOPOAHOM MAarHUTHOM I10JI€ https://m.edsoo.ru/c97afaal
bubmmoreka IIOK
8 P A . J
emenue 3aga4 rno teme «Cuna Amnepa. Cuna Jlopenma» https://m.eds00.ru/504698c7
9 Pa6ota cunel Jlopeniia bubmuoreka [JOK
https://m.edsoo.ru/d518be4b
but6mmorekxa [IOK
10 P Pa6 JI
emieHue 3aaa4 no teme «Pabdora cuisl Jlopenna» https://m.eds00.ru/93617bd
1 MaruuTHOe noJie B Beniectse. @eppoMarHeTukH, napa- u bubnuotexa [JOK

JAnaMaroCTukKu

https://m.edso00.ru/30ff9608
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12 OcHoBHbIe cBOlicTBa (heppomMarueTukoB. [IpumeHnenue bubnmoreka [JOK
(heppoMarHeTUKOB https://m.edsoo.ru/0b58190a
bubnunorexa LIOK
l P "M n
3 elIeHME 3a1a4 1o TeMe "MaruutHoe mnosie https://m.eds0o.ru/5h55¢307
" " bubmmorexa LIOK
14 Pemenue 3amay mo reme "MarautHoe I10J1ie https://m.edsoo.ru/d1c4ac8a
15 SBnenue aneKTpoMarHuTHOM MHAYKIMHU. [loTOK BeKTOpa bubnmoreka [JOK
MAarHUTHON MHIYKLIHHU https://m.edsoo.ru/b3efaOcl
bubnunoreka LIOK
1
6 DAL munyiumn https://m.eds00.ru/48150bd8
17 3aKOH JIEKTPOMArHUTHOM HH, nu Dapanes bubmorexa LIOK
P YK pa https://m.edsoo.ru/a6dec188
bubnunoreka LIOK
18 Buxpesoe anexrpruueckoe nose. Toku Pyko https://m.edso0.ru/15abe140
bubnunoreka LIOK
19 IJIC MEAYKINM B ABIOKYIMXCA NPOBOAHMKAX https://m.edso0.ru/0235cc02
20 Pemenue 3ampau no reme «9/1C MHAYKIIMHU B ABUKYILUXCS bubmuoreka [JOK
MIPOBOJHUKAX» https://m.edsoo.ru/4dfda618
bubmmoreka IIOK
21 IT JI
PABHIO SeHa https://m.edsoo.ru/bbc22726
29 NunyktuBHOCTE. KaTymka MHIYKTHBHOCTH B LIETIH bubmmnoreka HOK
IOCTOSIHHOTO TOKA https://m.edsoo.ru/621eae9d
bubmmoteka IIOK
2 A .
3 BIICHHE CAMOWHYKIHH. IJIC camMoMHAyKIHHA https://m.edsoo.ru/7ee60ca8
24 DHeprusi MAarHUTHOTO TOJIST KATYIIKUA C TOKOM. bubmmoreka [JOK
DJIEKTPOMArHuTHOE TOJIe https://m.edsoo.ru/b3c0ad11
o5 Pemenue 3anau no reme «29J1C caMOMHAYKIIMU. DHEPTHs bubnmnoreka [JOK

MAarauMTHOI'O IIOJIA KaTyIIKU C TOKOM»

https://m.edso0.ru/88f69d2b
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26 O06o0011IeHre U CUCTEMAaTH3allisl 3HAHUH 110 TEME bubnuorexa [{OK
"OnexkTpoguHamMuka" https://m.eds00.ru/76484025
7 KonTtpoJuabHnas pabora Nel mo reme bubmunoreka [JOK
"JuekTpoamHaMuka' https://m.edsoo.ru/8ae09b98
08 Konebarenpnas cuctema. CBOOOIHBIE KOJICOAHMS. bubnuorexa [{OK
I"apmoHnueckue Koyie0aHus https://m.edsoo.ru/7c1db385
29 KuneMaTtnyeckoe 1 THHAMHYCCKOC OIMCAHUE bubnunoreka LIOK
KOJIEOATENIbHBIX IBUKEHUI https://m.edsoo.ru/87ce9498
DHepreTU4ecKoe onucanue. BeIBoa AMHAMUYECKOTO
30 ONHMCaHUS TAPMOHUYCCKHUX KOJICOAHMH M3 X bubmorexa HOK
P https://m.edso0.ru/e3c99692
SHEPTEeTUYECKOr0 U KHHEMATUYECKOTO OMTUCAHUs
bubnuoreka [{OK
31 A a 1 ¢aza kosieOaHuM
MILTMTY A 1 ha3a koneOanuii https://m.edsoo.ru/7a0c439a
[Tepuon u yactora konebanuid. [leprmo MaabIx
. bubnuoreka [{OK
32 CBOOOJIHBIX KOJICOAHUI MAaTEMaTHYCCKOIO MasSTHHKA.
N https://m.edso0.ru/e0399319
[Ieprosn cBOOOIHBIX KOeOaHUM NPYKUHHOTO MasiTHUKA
33 3aryxaromue konedanus. BeiHyX1eHHbIe KOTeOaHusl. bubmuoreka [JOK
Pe3onanc https://m.edso0.ru/72e93d09
bubmmoteka IIOK
34 ABTOKOJICOaHUS
https://m.edsoo.ru/6add2644
Pemrenue 3amau mo reme «BoIHY X I€HHBIE KOJIEOaHUS Bubmorexa LIOK
35 PesoHACY ' https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 VYpok-koHpepennus "MexaHnnyeckue KoyieOaHus B bu6muoreka [JOK
MY3bIKaJIbHBIX HHCTpYMEHTaX" https://m.edso0.ru/8ef587be
O06o001eHre 1 cucTeMaTr3alis 3HaH|H 110 TeEMe
" " bubmmorexa LIOK
37 MexaHn4yeckue KojieOaHus
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bubnunorexa LIOK

38 OnekTpoMaruuTHele koaeOanus. KoaedaTeabHbIH KOHT
p P https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBsI3b aMIUIMTYABI 3apsiaa
39 KOHp eicaTo a ¢ aMILIUTYI0H1 cnmﬂy TOKa lf bubmorexa LIOK
a p ya https://m.edsoo.ru/093f9afl
KOJIeOaTeIIbHOM KOHTYpE
3aKOH COXpaHEHMsI SHEPTUU B U1E€ATIbHOM Bu6muoteka [JOK
40
K0J1e0aTeNbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
41 3aTyxaromue IeKTPOMarHUTHBIE KOieOaHusI. bubnmnoreka HOK
BrIHyX1eHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUs https://m.eds00.ru/5e668619
42 [TepemenHbIl TOK. Pe3uctop u KOHIEHCATOP B IIETTH bubnunoreka LIOK
MePEMEHHOT0 TOKa https://m.eds00.ru/84836152
43 Karyika HHIYKTUBHOCTH B LIENH IIEPEMEHHOTO TOKA bubmorexa HOK
ya YK 1 P https://m.edsoo.ru/cfa307af
44 3axkon OMa [y S3IEKTPUUECKON LIEMMH IEPEMEHHOIO TOKA bubmorexa HOK
s p H p https://m.edsoo.ru/8hae38e6
45 MomHOCTh NEPEMEHHOT0 TOKa. AMILUTUTYTHOE U bu6mmoreka IIOK
JENCTBYIOIIEE 3HAYCHUE CUJIbI TOKA U HAIIPSKEHUS https://m.edsoo.ru/lcac6c4c
46 Pe3onanc B 3IEKTPUUECKOHN IIETTH bubmorexa HOK
p I https://m.edso0.ru/087506df
47 Pemienue 3agau mo reMe «lIlepeMeHHBIN TOK) bubnmorexa IOK
g p https://m.edso0.ru/al6836a4
48 Wneansusblif Tpancopmatop. [IponsBoactso, nepenaya u bubmuoreka [IOK
noTpeliIeHne 3JIeKTPUIECKO SHEprun https://m.edsoo.ru/f97418ae
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE
49 JJIEKTPOdHEPTUun. KylIbTypa HCIIOIL30BaHUs bubmmorexa TIOK
p S . https://m.edso0.ru/a6f74d93
AJIEKTPOIHEPTUH B TIOBCEAHEBHOM KM3HU
50 Pemrenue 3apau no reme "DeKTpOMarHUTHbIE bubnmnorexa [JOK

KoneOanus"

https://m.edsoo.ru/ee6677ed
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51 Pemrenue 3ampau no reme "DieKTpOMarHuTHbIE bubnmoreka [JOK
KosiebaHus" https://m.eds00.ru/7cab59f8
59 O06o001IeHre U CUCTEMAaTH3allisl 3HAHUH 110 TeMe bubmuorexa [JOK
"DneKTpOMarHUTHBIE KOoJIeOaHus " https://m.edsoo.ru/401024a9
53 MexaHnyeckue BOJIHbI. XapaKTepUCTUKU MEXAHUYECKUX bubmmoreka [JOK
BOJIH https://m.edso0o.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJH bubmmorexa LIOK
https://m.edsoo.ru/d9ae1000
bubnnorexa [JOK
= 3BYK. XapaKTCpHCTHIH 3ByKa https://m.edso:)_.[ru/138b6f09
56 Wudpa3syk u ynberpassyk. LllymoBoe 3arps3Henue Bbu6moteka [JOK
OKpY’Karollen cpeibl https://m.edso0.ru/7380038f
57 Pemenue 3anay no teme «MexaHUYeCKUE BOTHBDY bubmorexa LIOK
https://m.edsoo.ru/cfd918bf
58 DHeprus AIEKTPOMAarHUTHHIX BoJH. CBOMCTBA bubmmoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
59 [Ixana 3neKTpoMarHuTHBIX BoJH. [IpuMenenue bubmuoreka [IOK
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY https://m.edsoo.ru/49be1fe
50 [TpuHIMIIBI paguoOCBsI3U U TeleBUACHUS. Pagronokanus. bubnmnorexa [JOK
DNEKTPOMarHuTHOE 3arpsiI3HEHNE OKPYKAIOILIEN CPE/Ibl https://m.eds00.ru/9f96f1f8
61 O06001eHre U cucTeMaTH3alus 3HaHU| 10 TeMe
"KonebGanus u BOTHBI"
62 KonTtpouabHnas pa6ora Ne2 no teme "Kosiebanus u bubmuoreka [IOK
BOJIHBI" https://m.eds00.ru/4f7985a0
63 CBerT. 3aKOH IIPSAMOJUHEHHOTO PacpOCTPaHSHUS CBETa bubmmorexa [IOK
https://m.eds00.ru/f9566406
64 Pemenne 3a1ay Ha MpUMEHEHHE 3aKOHA MTPSMOJIUHEHHOTO bubnmnorexa [JOK

pacmpocTpaHeHHUs CBeTa

https://m.edsoo.ru/ea32d455
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Ortpaxenue cBeta. [lnockoe 3epkano. Chepuueckoe

bubnunoreka LIOK

65 3epKajo https://m.edsoo.ru/a005d2bb
[Ipenomiienne cBeTa. AGCOMIOTHBIN U OTHOCUTEILHBIN
66 rokKasareib npesnomiieHus. [lonHoe BHyTpeHHEe bubnmnoreka HOK
oTpaxkeHue. [IpenenpHblid yroi MoJIHOTO BHYTPEHHETO https://m.edsoo.ru/bc2e55cd
OTpaXKEHUS
67 Pemenue 3aga4 Ha NPUMEHEHUE 3aKOHOB OTPAXKEHUS U bubmuorexa [IOK
MPEJIOMJIEHUS CBETA https://m.edsoo.ru/49d830a9
Xop nydeit B npusme. Jucnepcus ceera. C0xKHBIN bubmmoreka [JOK
68
cocTaB Oejoro ceeta. L{BeT https://m.edsoo.ru/d8elc3be
69 JIun3pl. @OKYCHOE PAaCCTOSITHUE U ONTUYECKAs CHIIa bubmmoreka [JOK
JIMH3BI https://m.eds00.ru/60441359
70 [Toctpoenue n300paXkeHMl B TMH3aX U UX CUCTEMAaX. bubnnorexa [JOK
YBennueHue JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3a1a4 Ha MOCTPOCHHUE N300pAKEHUIH, bubmmoreka [JOK
71
MOJIy4YaEMBIX C IIOMOILBIO JIMH3 https://m.edso0.ru/5a868f09
72 I'1a3 xak onruyeckas cucrema bubmorexa LOK
a3 © cerat chere https://m.edsoo.ru/ecd480a2
Pemenne 3anau. Ilpenensl npuMeHMMOCTH bubmmnoreka HOK
73 .
reOMETPUYECKON ONTUKU https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETA U METOJIBI €€ U3MEPEHUs brbmmorexa LIOK
P A P https://m.edsoo.ru/f32aab06
75 Ck Th CBETa U METO/Ibl €€ U3MEPEHUS bubmorexa LOK
OpOCTh CBe g P https://m.edsoo.ru/lel6cc6e
but6mmorekxa [IOK
76 Mutepgepennus caera https://m.edsoo.ru/5fc0c638
77 KorepenTHbie ucTOUHUKHU. Y CIIOBUS HAOTIOCHHS bu6muoreka [JOK

MakKCUMyYMOB U MUHUMYMOB
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bubnunorexa LIOK

78 P n
emieHue 3aja4 o reMe «MHrepdepenus ceeray https://m.edsoo.ru/3061de2b
bu6nmorexa [IOK
79 IT
PHMCHCHHE HHTCp{epeHItH https://m.edso0o.ru/668edbc8
bu6nmmoreka [IOK
80 Jlacppaxuma csera https://m.edsoo.ru/12ed04b5
JudpakuronHas pemérka. Y cioBre HaOI0IeHUS bubnmnoreka HOK
81
IJIaBHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bubnuoreka [{OK
82 Pemenue 3anay no teme «/{udpakironHas pemeTka https://m.edsoo.ru/d58cA11a
83 [TonepeunocTs cBeTOBBIX BOJH. [lonspuzanus cera bubmmorexa LIOK
P ' pusat https://m.eds00.ru/e9890fe9
84 CBeTOBBIC ABJICHUS B IPUPOJIEC bubmmorexa LIOK
PHPOA https://m.edso00.ru/c56¢8158
bubmuoreka [IOK
P n "
85 CLUCHKE 3312 10 TeMe "OnTHia https://m.eds00.ru/0b36363d
86 O06o00meHre 1 cucTeMaTH3aIs 3HaHUH 110 TEMe bubmuorexa [{OK
"OnTuka" https://m.edsoo.ru/8al14748b
87 KonTtpoabsnas padora Ne3 mo reme «Onruka» bubmuoreka [IOK
https://m.edsoo.ru/82315dd4
88 ['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM MEXaHHKH. bubmuoreka [JOK
3aKOHBI JIEKTPOIMHAMUKHU U IIPUHIUI OTHOCUTEIBHOCTU https://m.edsoo.ru/c9bd77ch
89 [TocTynatel cieruanbHOM TEOPUH OTHOCUTEIBHOCTH bubmorexa LOK
y " P https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJ.
90 IIpeoOpaszoBanus JlopeHna. YcnoBue NpUYMHHOCTH. bu6muoreka [JOK

OTHOCUTENHHOCTH OOTHOBPECMCHHOCTHU. BaMe,Z[J'ICHI/IC
BPEMCHH U COKpAIICHUC NJIMHBI
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bubnunorexa LIOK

91 DHeprus U UMMYJIbC PEISITUBUCTCKON YaCTUIIBI https://m.edsoo.ru/853a64fc
92 CBs13b Macchl € YHEPrUeH U UMITYJIBCOM PESITUBUCTCKON bubmmoreka [JOK
YaCTHUIIbl. DHEPTUS TTOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBECHOE TEIIIOBOE M3TyUeHUE buomorexa LIOK
https://m.edsoo.ru/f54035a5
bubnmoreka [JOK
94 | Saod cMemeHusi Buna https://m.edsocL>.[ru/1c5ff752
bubnnorexa [JOK
95 I'unoresza M. I1nanka o kBantax. ®OTOHBI https://m.e dSO(])_.Iru /a5ffa218
bubnnoreka [JOK
% DHEpTHL M UMIYJIBC (OTOHA https://m.edsocL).Iru/7fb307ec
97 ®orodrddext. OnbiTe A. I'. CToneroBa. 3aKOHbBI bubnmnorexa [JOK
dhoTodrddekra https://m.edsoo.ru/8c68e5b9
08 VYpasaenue DitamTeitHa st porodddexra. "KpacHas bubmmoreka [JOK
rpanuna” gotordpdexra https://m.edsoo.ru/01ef4556
99 Hasnenue ceera. Oneithe [1. H. JIeGenera bubnnorexa [JOK
https://m.eds00.ru/64b4f966
. bubmuoreka [IOK
100 BonHOBEIE CBOWCTBA YaCTHIT https://m.e dsol_.[ru /f50cfcec
101 Bonusr ne bpoitns. JInmuna BoHb e bpoiins u pazmepsl bubnnorexa [JOK
00J1aCTH JIOKAIM3AIIUU JBUKYIIEHCS YaCTUIIBI https://m.edsoo.ru/5df8bafl
102 KopnyckynspHo-BOTHOBOH Ayain3m buomorexa LIOK
https://m.edsoo.ru/8ccab62a
103 Judpakius 3JeKTPOHOB Ha KpUCTaIax E::SSH/I//I&T:;(:)(])_EOU}; 0dbalse
104 Crnenunduka usmeperuit B Mukpomupe. COOTHOIICHUS bubnmnorexa [JOK

HeomnpeaenénHocrel ['elizendepra

https://m.edso0.ru/65783dec
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105 Pemenne 3amaumno teme «3akoHbl porodddexra. OCHOBEI bubnmoreka [JOK
CTO» https://m.edsoo.ru/e70195bd
106 O06o0011IeHre U CUCTEMaTU3allisl 3HaHHH 110 TeMe" 3aKOHBI bubmuorexa [JOK
dororddexra. Ocnosst CTO" https://m.edsoo.ru/ee9b3182
107 KourpoJabsHas padora Ned4 mo temam: "OCHOBBI bubmmoreka [JOK
CTO", "KopnyckyJ/JsIpHO-BOJHOBOM Jxyaau3m" https://m.edsoo.ru/c3de891a
108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa. bubmmoreka [JOK
[Tnanerapnas monxens atroma Pesepdopaa https://m.edso00.ru/312b750a
bubnunoreka LIOK
b
109 Hocrynatst bopa https://m.edsoo.ru/404dfa9a
Bunsl cnektpoB. CriekTp ypOBHEH SHEPrUU aToMa bubanorexa [JOK
110
BOJIOpOJIA https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIH €HHOE U3JTy4YCHHE CBETA bubmmorexa [JOK
yHA ye https://m.edsoo.ru/f945d85c
bubnuoreka [{OK
112
Jlasep https://m.edsoo.ru/2288a0c4
113 Hyxnonnas monens siapa I'elizenoepra-lBanenko. 3apsia bubnnorexa [JOK
Y MaccoBO€ 4YMcIo sapa. M3oTonel. PaqnoakTMBHOCTH https://m.edsoo.ru/34adasde
3aKoH paJiM0aKTUBHOTO pacnaaa. CBoicTBa
114 WOHU3HU ero u3nydeHus. BiusHue paqrnoakTUBHOCTH bubmorexa HOK
pyrom i ) pal https://m.edsoo.ru/aab98bef
Ha )KUBBIC OPTaHU3MBL. Jlo3uMeTpus
DHeprus CBA3M HYKJIOHOB B sifipe. SIIepHbIE CUTTBI.
Hedext maccol sipa. SnepHble peakiuu. SnepHble
eakTopsl. [IpoGeMsl yripaBisieMoro TepMOsACPHOTO
P P P yip PMORACD N bubmuoreka [{OK
115 CUHTE3a. DKOJIOTHYECKUE aCTIeKThl Pa3BUTHUS SACPHOM

SHEPreTUKHU
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Mertoabl perucTpanyy U UCCIEI0BAHMS JIEMEHTAPHBIX
yactull. DyHaaMeHTaIbHbIE B3aUMOICUCTBUS. bapuoHsl,

bubnunoreka LIOK

116
Me30HbI 1 ienToHbl. [IpencraBnenne o CrangapTHOM https://m.edsoo.ru/lac08a5b
Mozenu. KBapk-TiirooHHast MOJIEb aIpOHOB
®dusuka 3a npenenamu CrannaptHoi mojenu. TémHas
117 Matepus U TéMHas dHeprus. EAMHCTBO Gpu3ndeckoii buGnuorexa [IOK
P pri. https://m.eds00.ru/c026fd37
KapTUHBI MUpa
118 DTanel pa3sBUTUS aCTPOHOMUU. 3HAYEHUE AaCTPOHOMUH bubmorexa LIOK
p P ’ p https://m.edsoo.ru/ad73e145
[TpuMeHIMOCTE 3aKOHOB (U3UKH JUTSI OO BSICHEHUS
119 MIPUPOALI KOCMUYECKUX 00BEKTOB. MeTO bl buGnuorexa [IOK
prp " https://m.eds00.ru/39c44028
ACTPOHOMHUYECKUX MCCIICAOBAHUI
120 CoBpeMeHHbIE ONITHYECKUE TEJIECKOIIbI, PAMOTEIECKOIIBI, bu6nmorexa LIOK
BHeaTMoc(epHas aCTPOHOMHUS https://m.edsoo.ru/4877aale
121 Bun 3Bé31H0T0 HeOa. Co3Be3us, IpKUe 3BE3IHI, bubnunoreka LIOK
MJIaHEThI, UX BUIANMOE JIBHKCHUE https://m.edsoo.ru/aac588eb
122 Comnreunas cuctema. Comnite. CostHeYHas] aKTUBHOCTb. bubmmoteka IIOK
Ucrounuk sneprun ColiHIA U 3BE3]T https://m.edsoo.ru/22748eb4
123 3BE311bI, UX OCHOBHBIE XapaKTepuCTUKH. [{uarpamma bubnmnorexa [JOK
"CIeKTpabHBIN KJIACC — CBETUMOCTD" https://m.edso0.ru/42169944
124 3Be3bI TIIaBHOM MOCIEN0BATENLHOCTH bubnmorexa [JOK
https://m.edsoo.ru/b3ch766¢
Buyrtpennee ctpoenue 38€31. COBpeMEHHbIE
125 MPEACTABIEHNS O IPOUCXO0KICHUH U dBoronun CoaHia bubmorexa LIOK
p N p . https://m.edsoo.ru/d09da494
" 3BE31. DTaIbl )KU3HH 3BE3]
Muneunsiii I1yre — Hama 'anaktuka. Tunsl raakTuk.
N bubnuotexa [JOK
126 Y€EpHble ObIpBI B AApax ralakTHK

https://m.edsoo.ru/7cd10a0a
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127 Bcenennas. Pacupenne Beenennoit. 3akon Xab60ma. Bu6muotexa [JOK
Teopust bonbiioro B3peiBa. PennkroBoe u3nydeHue https://m.edsoo.ru/3dbdf0d2
. bubnuorexa [{OK
128 MacmrabHas ctpykTypa Beenennoil. Meraranaktuka https://m.edsoo.ru/ce234633
N bubnuorexa [{OK
129 Hepeménnsie npobieMbl acCTpOHOMUHT https://m.edsoo.ru/d37d9ffe
130 ®usznyeckuil npaktukyM Nel no teme "Hccnenosanue Bu6muotexa [JOK
JEMCTBUS IOCTOSIHHOIO MarHuTa Ha paMKy ¢ TOKOM" https://m.edso0o.ru/67361aef
®usznyeckuil npaktukyM Ne2 o teme "Onpenenenue
131 7 OCHOBE U3MEPCHHUSI CHJIBI bubmmorexa [IOK
MATITHTHOM HIZIYIKIMH fa P g https://m.edsoo.ru/fcae91e9
Awmnepa"
®uznueckuil npaktukyM Ne3 o teme "MccnenoBanue .
132 N " https://m.eds00.ru/c36658da
SIBJIGHUS DJIEKTPOMArHUTHOW WHAYKIIUU
®usznyeckuil npaktukym Ne4 o teme "Hccnenosanue Bbu6moteka [JOK
133 "
SIBJICHUS] CAMOMHIYKIIMI https://m.edsoo.ru/b8fb6391
®usznyeckuil npaktukyM Ne5 o teme "U3mepenue
134 nepuo/ia CBOOOTHBIX KOJIEOAHUNM HUTSHOTO U bubmmorexa [JOK
pros ! H" https://m.eds00.ru/5d159d35
MPYXUHHOTO MassTHUKOB
135 dusnueckuii npaktukym Neb6 o teme "IIpeoGpazoBanue bubmuoreka [IOK
SHEPrUM B NPYKUHHOM MasTHUKe" https://m.edsoo.ru/a28026bd
®uznueckuil npaktukyM Ne7 no teme "MccnenoBanue
136 MIEPEMEHHOT! Tp Ka 4 W; MOCJIEI0BATEIBLHO " brbmmorexa LIOK
“Pe e“ Oro TOKa fepe A " https://m.edso0.ru/89dc2d90
COeIMHEHHBIE KOHJICHCATOP, KaTYIIKY U PE3UCTOP
137 @uznueckuil npakTukyM Ne8 o teme "M3yuenue bu6muoreka [JOK
MapaMeTpOB 3BYKOBOM BOJIHBI" https://m.edso0.ru/b100661a
Ouznueckuil npaktukyM Ne9 no teme "M3mepenue
P ™ " P bubmmorexa LIOK
138 MTOKa3aTeIs MPETOMIICHHS CTEKIIa
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®usznyeckuil npaktukyM NelO o teme

139 "N3mepenune GOKyCHOTO pacCTOSHUS PACCEUBAFOIINX bubmmorexa [JOK
[ https://m.edso00.ru/b879fb3f

140 @usnueckuii npaktTukymNell mo teme "HaGmonenue bubmunoreka [JOK
muQpakuuu, THTepGEPEHIINH U TOISIpU3aIK cBeTa" https://m.edsoo.ru/8b7ac737
Ousnyeckuit mpaktukyM Nel2 no reme "Onpenenenue

141 HMMITYJIbCA ¥l DHEPTUU PEIIITUBUCTCKUX YacTHII (110 bubnmnoreka HOK
dotorpadusiM TPEKOB 3apSHKEHHBIX YaCTUI] B MAaTHUTHOM https://m.edso00.ru/63756¢47
nosie)"

@usnyeckuil npaktukyM Nel3 o teme

142 "UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA Yepes BH6J?HOTeKa HOK
CBETOAMON O HApKeHHA" https://m.edso00.ru/eb916f82
®uznueckuil npaktukyM Nel4 o reme "UccnenoBanue BuGmorexa LOK

143 CIEKTpa pa3peskeHHOr0 aTOMapHOTO BOJIOPOA U https://m.edsoo.ru/ec651eh8
M3MEpPEeHHE MOCTOsTHHOM Pundepra"

144 Ousznyeckuil npaktukyMm NelSmo teme "Hccnenoanue bubmmnoreka HOK
PaInoaKTUBHOTO (POHA C UCIIOIB30BAHUEM JT03UMeETpa" https://m.edsoo.ru/c3dabe6e
®dusnueckuii npaktukym Nel6 no Teme "Habmronenus
3BE3IHOTO He0a HEBOOPYKEHHBIM TJ1a30M C

145 WCIIO0JIb30BAaHUEM KOMIBIOTEPHBIX MPUIIOKEHUN IS bubnnorexa [JOK
onpe/ieIeHUs TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha https://m.edso0.ru/1072021e
KOHKPETHYIO JIaTy: OCHOBHbIE co3Be311si CeBEpHOTO
MOJIyIIApHs U ApKHE 3BE3bI"

O60061eHre U cucreMaTu3anus 3HaHui. Ponb pusuku u
ACTPOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM, BuGnmorexa LIOK
146 COIMATBHON U ATHYECKOH chepax aesTeTbHOCTH

YCJIO0BCKa
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0O0001IeHEe ¥ cucTeMaTu3anus 3Hauuii. Poiib u Mecto

147 (bU3UKHM U ACTPOHOMHH B COBPEMEHHOW Hay4YHOW KapTHUHE bubmmorexa LIOK
https://m.edso0.ru/18f19f7c
MHpa
148 O060011IeHre U CUCTEMAaTH3allisl 3HAHUH 110 TeME bubmuorexa [IOK
"Kunemaruka" https://m.edsoo.ru/b032fc4b
149 O06o00meHne U cucTeMaTHU3allys 3HAHHUH 110 TEMe bubmuorexa [IOK
"Jlmnamuka" https://m.edsoo.ru/2dfbafc5
150 O06o001eHre 1 cucTeMaTr3aIis 3HaHUH 110 TeEMe bubnuorexa [{OK
"Crartuka TBepioro Tena" https://m.edsoo.ru/3cca482e
151 O06001IeHre U CUCTEMAaTH3allisl 3HAHMIM 110 TeMe ""3aKOHBI bubnuoreka [{OK
COXpaHEHHUs B MEXaHUKe" https://m.edsoo.ru/32a4d1a0
152 O000111eHE U CUCTEMATH3aIlUs 3HAHUI 110 TEME bu6nmorexa LIOK
"OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOU TEOpUH" https://m.edsoo.ru/ed440ca8
153 O06o001IeHre U CUCTEMAaTH3allUsl 3HAHUH 110 TeME bubnuorexa [JOK
"Tepmonunamuka. TenaoBbie MalIMHbI" https://m.edso0.ru/c63f7c10
154 O06o06meHre 1 cucTeMaTH3aIls 3HaHUH 10 TeMe bubnuoreka [{OK
"ArperarHsie cocTosinus BemectBa. Ma3oBbie nmepexoap"” https://m.edsoo.ru/1d36b5b1
155 O06o001IeHre 1 cucTeMaTr3aIis 3HaHUH 110 TeEMe bubnuoreka [{OK
"OnekTpuueckoe mnose" https://m.edsoo.ru/3bf0def9
156 O06001eHre U cucTeMaTu3aIis 3HaHUI 110 TeMe bubmuoreka [JOK
"TIoCTOSHHBIN 2IEKTPUUECKUH TOK" https://m.eds00.ru/71453ee6
157 O06o06mmenre u cucTeMaTu3anus 3HaHui 1Mo TeMe "Toku B bubnuoreka [{OK
pa3IMYHBIX cpenax” https://m.eds00.ru/3d40077a
158 O06o01eHre U cucTeMaTr3alis 3HaH|H 110 TeEMe bubmuoreka [{OK
"MaruauTHoe mnose" https://m.edsoo.ru/3b4c06ae
159 O06o001eHre 1 cucTeMaTH3aIis 3HaHUH 110 TeEMe bubnuotexa [JOK

"DJeKTpOMarHuTHas UHIyKIus"
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160 O06o0011IeHre U CUCTEMAaTH3allisl 3HAHUH 110 TEME 1 bubnuorexa [{OK
"Mexannueckue kojieoanus" https://m.edsoo.ru/d6310bfd

161 O06o001IeHre U CUCTEMAaTH3alisl 3HAHUH 110 TeME 1 bubmuorexa [JOK
"DneKTpOMarHUTHBIE KOoJIeOaHus " https://m.edsoo.ru/5e2bb83d

162 O06o001IeHre 1 cucTeMaTr3aIis 3HaHUH 110 TeEME 1 bubnuorexa [{OK
"MexaHu4ecKHe U AIEKTPOMarHuTHbIE BOJIHbI" https://m.edsoo.ru/96a7a2dd

163 O060011IeHre U CUCTEMAaTH3allisl 3HAHUH 110 TEME 1 bubnuorexa [{OK
"Onruka" https://m.edsoo.ru/52ad1603

164 O06o0muieHne 1 cucTeMaTu3aIys 3HaHui 1o teme "Ousnka 1 bubnuorexa [IOK
aToma" https://m.edsoo.ru/1f511654

165 O00011IeHIE U cHUCTEMATH3aIUs 3HaHUI 110 TeMe "Pusnka 1 bubnunoreka LIOK
ATOMHOTO sIApa U 3JIEMEHTApPHBIX YacTuIl” https://m.edsoo.ru/905c5ce0

166 O06001IeHre U CUCTEMAaTH3allisl 3HAHUH 110 TeME 1 bubnuorexa [JOK
"DneMeHThI acTPOPU3HKHN" https://m.edsoo.ru/2bffb94c

167 [ToaroroBka K MPOMEKYTOYHOM aTTECTALIUU 1

168 [TonroToBKa K MPOMEKYTOYHOM aTTECTAIHH 1

169 IIpome:kyTouHasi aTTeCTALUSA 1

170 AHanus NpoMeXKyTOYHON aTTecTalun 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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