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IHOACHUTEJIBHAA 3AIINCKA

[IporpamMma o ¢u3uke Ha YpOBHE CpeaHEro olmiero odopazoBaHus pa3paboTaHa HA OCHOBE
MOJIOKEHU U TpeOOBaHMI K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOW MPOTPaMMBI,
npeacrapneHHBIX B @I'OC COO, a Takxe ¢ yu€Tom (henepanbHoii paboueit mporpaMMbl BOCTUTAHUSL
n Konnenmuu npenogaBanust yueOHoro npeamera «Ousukay B 00pa3oBaTEIbHBIX OPTaHU3AIMIX
Poccuiickoit @eneparuu, peaqu3yoIpX OCHOBHBIE 00pa30BaTEIbHBIE TPOTPAMMEL.

[Tporpamma o ¢usuke onpenenseT ods3aTeILHOE MMPEIMETHOE COACPIKAHNUE, YCTAaHABIUBACT
PEKOMEHYEMYIO TMOCJIEIOBATEILHOCTh H3YUEHUS TEM M Pa3elioB Y4eOHOTO MpeaMeTa ¢ YIETOM
MEXKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKH YYeOHOro Mmpoliecca, BO3PacCTHBIX
ocobeHHOCcTel oOyvaronmxcs. I[Iporpamma mo ¢u3uke Ja€T MpeICTaBICHHUE O IENIAX, COACPKAHUH,
oOmieit crparerun OOydYeHHSs, BOCIUTAHHS W PAa3BUTHS OOYUYAIOIIUXCS CPEICTBAMH Y4eOHOTO
npenMeTa «Pr3nKa» Ha yrIyOJIEHHOM ypOBHE.

Nzyuenne xypca ¢usukn yrayOoa€HHOTO ypOBHS TO3BOJIIET pPEaM30BaTh  3aavd
npodeCCUOHAIEHOW OpPUEHTAIlUM, HAIMPABICHO HA CO3/aHHE YCJIOBUM JJISi TPOSBICHUS CBOUX
WHTEJUICKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEN KaXAbIM OO0YYaIOUIMMCS, KOTOPbIe HEOOXOIMMBI
JUTSI TIPOJIOIKEHYSI 00pa30BaHMs B OPraHU3AIUAX MTPOGECCUOHATEHOTO 00pa30BaHUs IO PA3IMYHBIM
(U3BUKO-TEXHHYECKUM U HWHXCHEPHBIM CIIEIIHAIBHOCTSIM.

B mporpamMe mo ¢u3mke onpeaensroTcs MIaHuPyeMBIE pe3yJIbTaThl OCBOCHUS Kypca (GHU3UKH
Ha YpPOBHE CpeHEero oOmero oOpa3oBaHUA: JMYHOCTHBIC, METalpeJAMETHbIC, MpeIMETHbIe (Ha
yriIyonéHHoM ypoBHeE). HaydHO-METOHOJIOrHYSCKON OCHOBOM Uil pa3padOTKH TPeOOBaHUHA K
JUYHOCTHBIM, METANmpeJAMETHBIM M TPEJAMETHBIM pe3yJbTaTaM OOyYaroIIMXCs, OCBOMBIIUX
nporpaMMmy 1o (HU3MKe Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHUs Ha YriayOJIEHHOM YypOBHE,
SIBIISIETCSI CUCTEMHO-/IEATEIbHOCTHBIN TTOAXO/I.

ITporpamma 1o (pu3MKe BKIFOYACT:

TJIAHUPYEMBIC pe3yIbTaThl OCBOCHUS Kypca (GU3MKU HA YrioyOJIEHHOM YpOBHE, B TOM YHUCIIC
MPEIMETHBIE PE3yJIBTAThI IO TOAaM OOyUCHHUS;

conepkanne yaeOHoro npeamera «Dusmkay 1mo rogaMm 00ydeHHSI.

[TporpamMma mo Gpu3nKe UMEET MPUMEPHBINA XapaKkTep U MOKET ObITh HCTIOIH30BaHA YUUTEIISIMU
(bU3HMKH I COCTABICHUS CBOMX PA0OUYHX ITPOrPAMM.

[TporpamMma o ¢u3KMKe HE CKOBBIBAET TBOPUYECKYIO MHHUIIMATUBY YUYUTENEH U MPEAOCTABISICT
BO3MOKHOCTH ISl PETU3ALMH PA3IMYHBIX METOJIMYECKUX TIOIXO0/I0B K MPETOoJaBaHui0 (DU3UKHU Ha
yIIyOJIEHHOM ypOBHE MPU YCIIOBUU COXPAHCHUS 00s3aTEBHON YaCcTH COACPXKAHUS Kypca.

dusnka KaKk Hayka 0 Haubosiee OOIMX 3aKOHAX MPHUPOBI, BBICTYIIAasi B KaueCTBE y4eOHOTO
MpeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIN BKJAJ B CHCTEMY 3HAaHHA 00 OKpYKaroIlieM MHpe.
[IxonbHBIN KypC PU3MKH — CHCTEMOOOPA3YIOIINM IS €CTECTBEHHO-HAYYHBIX yUeOHBIX MTPEIMETOB,
MMOCKOJIBKY (PU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOIECCOB WM SIBJICHUH, M3y4aeMbIX XUMHEH,
ouonorueii, puznueckoi reorpadueid U actpoHomueil. Micronp3oBaHue M aKTHBHOE MPUMEHEHHE
(bu3MYeCKUX 3HAHUU OMPEACIUIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHUM B
cdepe PHEPreTUKH, TPAHCTIOPTA, OCBOCHHS KOCMOCA, MOTYYSHHUSI HOBBIX MAaTEPHANIOB C 3aJaHHBIMH
cBoiicTBamu. M3yuenre (GpU3MKU BHOCHT OCHOBHOM BKJaJ B (JOPMHPOBAHHUE €CTECTBEHHO -HAYYHOM
KapTUHBI MUpa o0yyaronierocs, B GopMuUpoBaHUE YMEHUN TPUMEHSITh HAyYHBI METO] TTO3HAHUS
TIPY BBHIMIOJTHEHUH UMH YUEOHBIX UCCIICIOBAHUH.

B ocHOBYy Kkypca (hM3UKH Ha YPOBHE CpEIHEro OOIero oOpa3oBaHUS IOJOXKEH P HJICH,
KOTOpPBIE MOYKHO PacCMaTPUBATh KaK MPUHITUIIBI €TI0 TOCTPOCHHS.

Hoesn yenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBISETCA JIOTUUECKHU 3aBEPIIEHHBIM, OH
COJICPXKUT MaTepHal M3 BCEX pas3iesioB (DM3MKH, BKIFOYACT KaK BOIPOCHI KJIACCHYECKOH, TaK U
COBPEMEHHOH (DU3HKHU.

Hoesn zenepanuzayuu. B cOOTBETCTBUU ¢ HEH MaTepHas Kypca (U3NKH OObETUHEH BOKPYT
¢dbuznueckux Teopuid. Benymmm B kypce sBisieTcss GOpMHUPOBAHHE MPEICTABICHHUI O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BEILIECTBE U MOJIE.



Hoesa cymanumapuzayuu. E€ peanusanus mpeanosiaraeT MCIOIb30BaHUE T'yMaHHUTApHOTO
moTeHIMana GU3NIeCKOl HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS (DU3UKH C Pa3BUTHEM OOIIECTBA, a
TaKXe C MUPOBO33PEHUECKIUMU, HPABCTBEHHBIMH M 3KOJIIOTUYECKUMHU MPOOIEeMaMU.

Hoesn npuxnaonoit nanpaenennocmu. Kypc ¢busuku yriryon€HHOTO YPOBHS IIpe/Iioaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUUYECKHUX M TEXHOJIOTUUECKHUX TPUIIOKEHU N U3yUEHHBIX TEOPUil
¥ 3akoHOB. [Ipy 3TOM paccMaTpuBalOTCS Ha ypOBHE OOIMX IPEACTABICHUNH M COBPEMEHHBIC
TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea »skonocuzayuu peanvsyercsi TOCPEACTBOM BBEACHHUS JJEMEHTOB COJEp)KaHUA,
MOCBSIIEHHBIX JKOJOTHYECKUM Mpo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM
TEXHUKH M TEXHOJIOTHH, a TaKXKe 0O0CYKJIEHHUs MPpoOIeM pallMOHAIBHOTO MPUPOIONIOIL30BaHUS U
9KOJIOTHYECKOW 0€30MTaCHOCTH.

OcBoeHue conaepKaHUsl TPOrPaMMBbI MO0 (U3MKE JODKHO OBITh MOCTPOCHO HA MPHHIIUIAX
CUCTEMHO-ACITeILHOCTHOTO TToaxoaa. st hu3uky peanu3anus STHX TPUHITUIIOB 0a3upyeTcs Ha
HCIIOJIb30BAaHMU CaMOCTOSITEJILHOTO JKCIIEPUMEHTAa KaK TOCTOSHHO JCHCTBYIomero (akropa
ydyebHoro mporecca. st yriayOa€HHOro ypOBHS — 3TO CHCTEMa CaMOCTOSITEIbHOTO YIYCHUYECKOTO
JKCTIEPUMEHTa, BKIIOYAIOMIETO (POHTAJIbHBIE YUYEHWYECKHUE OMNBITHI MPHU H3YyUYEHUU HOBOTO
Marepuaia, jjabopatopHbie paboTel U padbOTHl mpakTuKkyMa. [Ipu 3TOM BO3MOXKHBI JBa crioco0a
peanuzaiuu GU3NUECKOro NpakTukyMa. B mepBom ciydae mpakTUKyM MPOBOIUTCS 100 B KoHIle 10
u 11 kmaccoB, MHOO MOCKE MEPBOTO M BTOPOTO IMOJYTOAUNA B KaXKIOM M3 3THUX KiaccoB. Bropoit
CIoco0 — 3TO MHTErpanus paboT MpakTUKyMa B CUCTEMY Ta0OPATOPHBIX pabOT, KOTOPHIE MPOBOSATCS
B IIpoliecce Hu3ydeHHs pasnuena (Temsl). [Ipm sTomM mox paboTamMu IpaKTHKyMa ITOHHUMAETCS
CaMOCTOSATEIHLHOE UCCIIeIOBAaHUE, KOTOPOE TPOBOAUTCS IO PYKOBOJICTBY CBEPHYTOTO, 000OIMEHHOTO
BUJIa O€3 MOIIaroBOM MHCTPYKIIHH.

B mporpammMe mo ¢u3MKe cucTeMa yUYeHHYECKOTO JKCIEPUMEHTA, JA0OPaTOPHBIX padoT U
MpakTUKyMa IMpeCTaBlIcHa CANHBIM IepeyHeM. BrIOOp TeMaTHKH JUIsl 3TUX BHIOB YUCHHUYECKHUX
MPAKTUYECKUX PabOT OCYIIECTBISIETCS YYACTHUKAMH OOpa30BaTEILHOTO MPOIecca HCXOAS U3
O0COOEHHOCTEH TOYPOYHOrO TUTAHUPOBAHWS M OCHameHus KaOuHeta ¢us3uku. Ilpm sTOM
obOecrieynBacTCs OBJAJCHUE OOYJYAIONMMUCS YMEHUSMH IPOBOJUTH TPSIMBIE W KOCBEHHBIC
W3MEPEHHSI, UCCIIeI0BaHUS 3aBUCUMOCTEH (PM3HMUECKUX BETHYMH U TIOCTAHOBKY OIIBITOB IO IIPOBEPKE
MPEJUIOKEHHBIX THITOTE3.

Bbonbiioe BHUMaHuE yAENSETCS PEIICHUIO paCYETHBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu aTom s
pacuy€THBIX 3a71a4 TPUOPUTETOM SIBIISTFOTCS 3a7[a41 C SIBHO 33JJaHHON U HESIBHO 3aIaHHOM (PU3HYECKON
MOJIEIIBIO, O3BOJISIFOIIME TPUMEHSTh N3YYCHHbIC 3aKOHBI K 3aKOHOMEPHOCTH KaK U3 OJJTHOTO pasieia
Kypca, TaKk U MHTETpUPYs NMPUMEHEHUE 3HAHUW M3 Pa3HBIX pa3nesoB. J[Ji1 KayeCTBEHHBIX 3ajad
MIPUOPUTETOM SIBJISIFOTCS 3a/IaHUs Ha O0BSICHEHHE/ TIPeICKa3aHue MPOTCKAHUS PU3NUECKHUX SBICHUMA
U TIPOIIECCOB B OKPY’KAIOIICH >KU3HU, TpeOyromue BbIOOpa (GU3HMYECKONH MOJAENTH Ul CHTYaIuu
MPaKTHUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootBetctBum ¢ TpeboBanusmu ®I'OC COO k MaTtepuanbHO-TEXHUYECKOMY 00eCIeYeHUIO
y4eOHOro Tmporecca Kypc Gu3mku yriayOJéHHOTO YpOBHS HAa YPOBHE CpPEIHET0 O0O0IIero
00pa30BaHMS TOJKEH U3YYaThCsl B YCIOBUSIX MIPEIMETHOTO KabnHeTa. B kabuHeTe GU3HKU TOIKHO
ObITh HEOOXOMUMOE JIabopaTopHOE 000PYIOBAaHUE IS BHIMOJHEHHS YKA3aHHBIX B MPOTPAMME IO
(¢u3NKe YYEHHUECKHX ONBITOB, JIA0OpaTOPHBIX pabOT W pabdOT MpaKTUKyMa, a TakKKe
JIEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JleMoHCTpanoHHOe O00OpyaoBaHue (GOPMUPYETCSI B  COOTBETCTBUU C  MPUHIIUTIOM
MHHUMAQJIBHOW JIOCTATOYHOCTH M OOECIIEUYMBAET IMOCTAHOBKY IEPEUMCIECHHBIX B IIporpamMMme 0
(U3MKe KIIOUEBBIX JIGMOHCTPAIMI JJIs HWCCICIOBAaHUS H3Yy4YaeMbIX SIBICHUH M TIPOIECCOB,
SMIUPUIECKUX U (DYHIaMEHTAIBHBIX 3aKOHOB, MX TEXHHYECKHUX TPUMCHCHUH.

JlaGopaTtopHoe 000pyaoBaHUE I YICHUYECKUX MTPAKTUICCKUX paboT (HopMHUpyeTCs B BHJIC
TeMaTUYECKUX KOMIUICKTOB M 00€CTIEUNBACTCS B pacu€Te OJJHOTO KOMIUJIEKTA Ha JIByX O0YJarOIIHXCS.
TemaTnyeckre KOMILJIEKTHI J1abOpaTOPHOTO OOOPYJOBaHUS JOJKHBI OBITH IOCTPOCHBI Ha
KOMILJIEKCHOM HCIIOJIb30BAaHUU AHAJIOTOBBIX W HHU(PPOBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX
M3MEPUTEIbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTabOpaTOpPHid.
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OCHOBHBIMH TIEIAMU U3yYCHHS (PU3UKH B O0IIEM 00pa30BaHUHM SIBIISTFOTCS:

(dbopMHupOBaHNE WHTEpPECAa U CTPEMJICHUS OOYYAIOIIMXCS K HAYYHOMY H3yUEHHUIO TPHPOJIEI,
pa3BUTHE WX UHTEIJICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHWA O HAYYHOM  METOJe TO3HaHUS W  (OpMHUPOBaHUE
HCCIIeI0BATENBCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

(hopMHUpOBaHKE HAYIHOTO MUPOBO33PEHHUSI KaK Pe3yJIbTaTa H3y9IeHHSI OCHOB CTPOSHHUS MaTEPHU
1 pyHIaMEHTaIbHBIX 3aKOHOB (PU3HKH;

dbopMupoBaHUE YMEHHIH OOBSICHATH SIBJICHUSI C HCIOJIb30BaHHEM (U3WUECKUX 3HAHUU U
Hay4YHBIX JOKa3aTeIbCTB;

(dhopMupoBaHUE MPEICTABICHUN O PO (PUBHKH IS PA3BUTHUS IPYTHX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MPEICTABICHHUH O BO3MOXKHBIX chepax Oyayrieit mpodeccnoHanbHOM NeITeTbHOCTH,
CBSI3aHHBIX C (PU3MKOMH, MOJTOTOBKA K JalbHEHIIIEMY OOYYCHHIO B 3TOM HAIPABIICHUH.

JlocTrKeHHe ITHX LieJIel 00eCTIeYMBAETCS PEIICHUEM CIICAYIOMINX 33714 B TIPOIIECCE H3YICHUS
Kypca (pu3uKu Ha YPOBHE CPeIHEro 001ero 0opa3oBaHus:

MPUOOPETEHHE CUCTEMbI 3HAHUN 00 001X (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsT MEXaHUKY, MOJICKYJISIPHYIO (DHU3HKY, dJICKTPOIMHAMHKY, KBAHTOBYIO (DU3UKY M JICMEHTHI
acTpou3uKy;

(dbopMHUpOBaHNE YMEHUN MPUMEHSATH TCOPETHUYCCKUE 3HAHMS JUIS OOBICHEHUS (DU3UICCKUX
SIBIICHUI B IPUPOJIC U I IPUHATHS IIPAKTHUYCCKUX PEIICHUH B IIOBCEIHEBHOM JKM3HH,

OCBOCHHE CIIOCOOOB pEIICHUS PA3TUYHBIX 33/1ad C SBHO 3aJaHHON (PU3HYECKON MOJEIBIO,
3a/1a4, OJIpa3yMEeBAIOIINX CAMOCTOSTEIFHOE CO3JaHue PU3MUECKON MOJIEIH, aJIEKBATHON YCIIOBUSIM
3a/1a4d, B TOM YHCJIC 3a7a49 HHXXCHEPHOTO XapaKTepa,

MOHUMaHue (U3UYECKUX OCHOB M TMPUHIHUIIOB JIEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYCCKHUX MPOIIECCOB, MX BIUSHHS Ha OKPYIKAIOIIYIO CPEy;

OBJIAJICHUE METOJAaMHU CaMOCTOSTEIHHOTO IJIAHUPOBAHUS W TPOBEICHUS (PU3HUSCKHUX
AKCIIEPUMEHTOB, aHaJdM3a M HWHTEPNpeTanuu WH(QOpManuu, OmnpeaeaeHus TOCTOBEPHOCTH
MOJTYYE€HHOTO PE3yibTaTa;

CO3ZaHHE YCIOBUH Ui pa3BUTHUS YMEHHH MPOEKTHO-HCCIEIOBATEIbCKOM, TBOPUYECKOMN
NESATEITLHOCTH;

pa3BuUTHE HHTEpeca K chepam npodhecCHOHATBHON ACSITENbHOCTH, CBI3aHHOM ¢ (DU3UKOH.

B coorBercTBuM ¢ TpeboBanusmu @I'OC COO yriyO6n€HHBI YPOBEHh HM3YUYCHHUS YUSOHOTO
npenmera «DuU3NKa» Ha YpPOBHE CpPEIHEro oO0mIero oOpa3oBaHHS BBIOMPACTCS OOYUYAIOUIMMUCH,
TJIAHUPYIOIUMH ITPOAOHKEHHUE 00pa30BaHUS MO CIEIHATBHOCTAM (PU3UKO -TEXHUUECKOTO MPODUIISL.

Ha wm3yuenue ¢usuku (yrinyOnEHHBIH YPOBEHb) HAa YPOBHE CPEIHEr0 OOIIEro oOpa3oBaHUS
orBoautcs 340 gacos: B 10 kmacce — 170 wacos (5 wacoB B Heaemo), B 11 kimacce — 170 gacos (5
4acoB B HEJIEITIO).

[Ipennaraemplii B mporpaMmme Mo (Gu3HMKe MmepedeHb Jad0paTOPHBIX W MPAKTHYECKUX padoT
SIBIISICTCS. PEKOMEHIOBAHHBIM, YIHTEIIb JEJIaeT BRIOOP MPOBEICHUS Ta0OPATOPHBIX padOT U OIBITOB
C Y4€TOM MHJIMBUIYabHBIX OCOOCHHOCTEH 00yUYatOIXCsl.

COJEP) KAHUE OBYUEHMUS

10 KJIACC

Pa3nen 1. Hayuynblii MeTO/ IO3HAHUS NPUPOADI.

®duzuka — ¢yHIaMEHTalbHAs Hayka O mpupoje. HayuyHblii METOH MO3HAHWS U METOJbI
uccienoBaHus GU3NYECKUX SIBICHUH.

DKCIEpUMEHT M TEOpHUsl B IMpOIlecce MO3HAaHMs Mpupoabl. HaOironeHne u SKCIEpUMEHT B
(dbu3mke.

Crioco0bl m3MepeHusi (U3UYECKUX BEIMYMH (aHAJTOTOBBIE M IU(POBBIE H3MEPUTEIbHBIC
MPUOOPHI, KOMITBIOTEPHBIE TaTYNKOBBIE CUCTEMBI).

[TorpemHocTH U3MEPEHU PU3NUECKUX BEIUUMH (a0COMIOTHAS M OTHOCUTENbHAS).
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MopenmupoBanue (GU3UYECKHX SBICHUM M IPOIECCOB (MarepuabHas TOYKA, aOCOIFOTHO
TBEPIIOE TEJIO, UcaNbHAS KUIKOCTb, UJCATbHBIM ra3, TOUCUHBIA 3apsn). ['unoresza. dusnyeckuit
3aKOH, TPaHMIIbI €0 NpUMEHUMOCTH. DPU3nyeckas Teopusl.

Pons u mecto ¢usnku B (GOPMHPOBAHMHM COBPEMEHHOW HAaydyHOW KapTHHBI MHUpPa, B
MPAKTUYECKON JIEATETbHOCTH JTIOJEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomaot, nPAKMUKYM.

N3mepeHue cuiibl TOKa U HANPSHKEHUS B LIENU OCTOSHHOTO TOKA MPHU MTOMOIIM aHAJIOTOBBIX U
IH(GPOBBIX H3MEPUTEIBHBIX TPHOOPOB.

3HakoMcTBO ¢ nudpoBoii nmadopartopueit mo ¢usuke. [Ipumepbl u3MepeHUs PU3NUECKUX
BEJIMYMH MTPY MOMOIIM KOMIIBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe nBmxkeHrne. OTHOCUTEIFHOCTh MEXaHWUYeCKoro Bk eHus. Cucrema orcuéra.

[Tpsimast 1 oOpaTHas 3aa9l MEXaHUKH.

Pannyc-BekTop MaTepHanibHOM TOYKH, €r0 MPOCKIIMHU Ha OCH CHUCTEMBI KOOPAHMHAT.
Tpaekropus.

[lepemenienne, CKOpPOCTh (CpemHsii CKOPOCTh, MTHOBEHHAas CKOPOCTb) W YCKOPECHHE
MaTepUaIbHOW TOYKH, UX MPOEKIHUH HA OCU CUCTeMbI kKoopauHat. ClloKeHUE MepeMenieHuN U
CJI0’)KEHHUE CKOPOCTEM.

PaBHOMEpHOE M PABHOYCKOPEHHOE MPSMOJIUHEMHOE ABUKEHUE. 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHHS U TTyTH MaTepUAIbHON TOYKU OT BPEMEHH U MX TpapuKH.

CBoOomHOE majieHue. YCKOpEeHHe CBOOOAHOTO majeHus. [IBukeHue Tena, OpOIeHHOTO MO/
YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHHUSI MaTepHalbHOW TOYKU OT
BPEMEHH U UX rpaduKHu.

KpuBonuneiiHoe nukeHue. J[BHKEeHHE MaTEpUATIbHOM TOYKHU MO OKPYKHOCTH. YTJIOBas U
JUHEHHas ckopocTh. Ilepmon u yacTota oOpamieHus. lLleHTpocTpemMuTenbHOe (HOPMAJIBHOER),
KacaTeJabHOE (TaHTCHIIHAIBHOE) U TTOJTHOE YCKOPEHHE MaTepUaIbHON TOUKH.

TexHu4yeckre yCTPOUCTBA U TEXHOJIOTHYECKHE TTPOILIECCHI: CITUIOMETP, IBHKCHUE CHAPSIOB,
LIETIHbIE, eCTepEHYATHIE U PEMEHHBIE Tepeadun, CKOPOCTHBIC TU(THL

Memoncmpauuu.

Mogeinb cucTemMbl OTCUYETA, MILTIOCTPALIUS KHHEMATHYECKUX XapaKTEPUCTUK JBUKEHUS.

Cr1oco0bI KcciienOBaHUs IBUKEHUI.

NnmrocTpatus npeaesnbHoro nepexoaa U u3MepeHre MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHHUH C UCITOIB30BAHHEM MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B Pa3peKEeHHOM MMPOCTPAHCTBRE.

HaGmronenue aBuxeHus Tea, OpOIIEHHOTO MOJT YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

Hampagienue ckopocTH Mpu ABUAKEHUU 110 OKPY>KHOCTH.

[IpeoOpazoBaHue yriioBOM CKOPOCTH B PEAYKTOPE.

CpaBHEHHE TIyTEH, TPaCKTOPHUM, CKOPOCTEH IBMIKEHHUSI OJHOTO W TOTO € Tejla B pasHBIX
cUcTeMax OTCUETa.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomul, nPAKMUKYM.

N3yuyeHre HepaBHOMEPHOTO JIBUYKEHHUS C LIEJIbIO ONMPEIETIECHUSI MTHOBEHHOU CKOPOCTH.

N3mepenune ycKopeHus NMpU MNPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBU)KEHHUM IO HAKJIOHHOM
TJIOCKOCTH.

Uccnenoanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBUKCHHUH.

N3mepeHue yckopeHHus CBOOOAHOrO NaiacHus (PEKOMEHIOBAHO MCIIOJIB30BaHUE IU(POBOM
nabopaTopun).

N3yuenue nBuxeHusl Tena, OpOIIEHHOTO TOpU3OHTaIbHO. [IpoBepka TUMOTE3bl O MPAMOM
MPONOPIUOHATBHON 3aBUCUMOCTH MEXKIY JaTbHOCTHIO MOJETA U HAYAJIbHOW CKOPOCTHIO Tea.

N3yuenune nBUKEHUS Tela MO OKPY>KHOCTH C TTOCTOSTHHOM O MOJTYJIFO CKOPOCTHIO.

HccnenoBanre 3aBUCUMOCTH MEPHO/Ia OOpallleHHsI KOHHYECKOTO MasgTHHUKA OT €0 MapaMeTpoB.

Tema 2. lunamuxa.



ITepBoiii 3akoH HptoroHa. MHepiuanbHbie cucTeMbl oTcUéTa. [IpUHIMI OTHOCUTEIBLHOCTH
lNanunes. HeunepuumanbHbie cUCTEMBI OTCUYETA (OTpeieTICHUE, TPUMEPHI).

Macca tena. Cuna. [IpyHUMI Cyneprno3uiuy Cul.

Bropoii 3akoH HproTOHA J1s1 MatepuaibHONW TOYKH.

Tpetuii 3akoH HelO0TOHA 7151 MaTepHUaATIbHBIX TOUCK.

3aKO0H BCEMHUPHOTO TATOTCHHS. DKBUBAJICHTHOCTD IPAaBUTALIMOHHON U MHEPTHOM MaCCHI.

Cuna TshKkecTH. 3aBUCHMOCTh YCKOPEHUSI CBOOOTHOTO ITaICHHS OT BHICOTHI HaJl TOBEPXHOCTHIO
IJIAaHEeTHl U OT reorpaduveckoil mMUpoThl. J[BUKeHHE HEOECHBIX TET W WX CIyTHUKOB. 3aKOHBI
Kennepa. [lepBasg kocMu4eckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena. Bec Tena, ABHKyIerocs ¢ yCKOPEHHEM.

Cuna tpenus. Cyxoe Tperue. Cuja TpeHHUS CKOJIBKCHUA U cujla TpeHus nokos. Ko dunuenr
Tpenus. Cusia CONpPOTUBICHUS TPU JIBHKEHUM Tela B KUIKOCTH WM raze, €€ 3aBUCUMOCTb OT
CKOPOCTH OTHOCHUTEJILHOTO JIBUKECHUSI.

Hasnenue. ['uapocrarudeckoe napnenue. Cuna Apxumena.

TexHudeckue yCTPOMCTBA W TEXHOJIOTHYCCKHE IIPOLECCHI: MOAIIMITHUKH, JBH)KCHHUC
HUCKYCCTBEHHBIX CITYTHUKOB.

Memoncmpauuu.

HaGnroneHue ABMKEHUS TEJl B MHEPIIUAIBHBIX M HCMHEPIIUAJIbHBIX CHCTEMaX OTCUETA.

[TpuHIIMTT OTHOCUTEIBHOCTH.

Kauenue nByX NIMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHHE paBHOJACHCTBYIOIEH MPHIIOKEHHBIX K TNy CHJI C TPOM3BEACHUEM MAcChl Tela Ha
€ro YCKOpPEHUE B MHEPIMATIBLHOU CUCTEME OTCUETA.

PaBeHCTBO cuJ1, BOBHHKAIOIIMX B PE3YJIBTATE B3aUMOJICHCTBUS TE.

N3mepenune Macc 1o B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NoabEME U MaJACHUH.

LlerTpoOe)KHBIC MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUS TTOKOSI, KAUYEHHS U CKOJIBKEHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomaot, nPAKMUKYM.

H3mepenue paBHOJACHCTBYIOIIEH CUIT IPU ABMXKEHUH OpyCKa 10 HAKJIIOHHOW MIOCKOCTH.

[TpoBepka rumoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JABMXKEHHUS OpycKa 10 HAaKJIOHHOM MIJIOCKOCTH
HA 3aJIaHHOE PACCTOSHUE OT €r0 MacCChl.

UccnenoBanue 3aBUCUMOCTU CHJI YIPYTOCTH, BO3HUKAKIOIIMX B MPYKUHE U PE3UHOBOM
oOpasIie, OT ux aAepopMaIiu.

N3yuenne MBUKEHHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM Yepe3 JIETKHil OJIOK.

N3mepenue kod(puiMeHTa TPEHHUS MO BEIUYHHE YIIOBOro Kod(h(HIMeHTa 3aBUCHMOCTH
Fip(N).

UccnenoBanue aprxeHus Opycka Mo HAKJIOHHOW TJIOCKOCTH € TTepeMEHHBIM K03 h(puIimeHTom
TPEHMUSI.

N3yyeHnue nBrKeHUS Tpy3a Ha Bajly C TPCHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpHOoe Teno. IlocTymaTenbHOE M BpamaTeIbHOE JBHKCHHE TBEPIIOTO Tea.
MOMEHT CuJIbl OTHOCUTENBHO Ocu BpamieHus. [lnedo cumbl. CroxeHwe CH, TPUI0KEHHBIX K
TBEpIOMY Teny. LleHTp TsbkecTu Tena.

VYcioBus paBHOBECHS TBEPIOTO TeEA.

YcroitunBoe, HEYCTOWUNBOE, O€3pa3InuyHOE PABHOBECHE.

TexHuueckre yCTpOMCTBa U TEXHOJOTHYECKHUE MTPOLECCHl: KPOHIUTENH, CTPOUTENBHBIN KpaH,
peleTyaTbie KOHCTPYKIIUH.

Jemoncmpauuu.

VYcnoBust paBHOBeCHS.

Bunasl paBHOBeCHSI.



Yuenuueckuit sxcnepumenm, nadopamopnule padomaslt, nPAKMUKYM.

HccnenoBanue yciaoBuii paBHOBECHS TBEPAOTO Tejla, UMEIOMIETO OCh BPAIIICHUS.

KoHcTpyupoBaHue KpOHIITEHHOB U Pacy€T CHJI YIIPYTOCTH.

N3ydenune ycTOMYUBOCTH TBEPIOTO TEJIA, UMEIOLIETO IIIOMIAb OMOPBIL.

Tema 4. 3akonvl coxpanenus é mexanuxe.

NmMmynec MarepuaabHOW TOYKH, CHCTEMBI MaTepHalbHBIX TodeK. LIeHTp Macc cucTtembl
MaTepHaJIbHBIX TOYEeK. Teopema o IBHKEHUH IIEHTpa Macc.

NMnynbC CUITbI M1 IBMEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUsSI UMITYJIbCA.

PeakTtuBHOE NIBUXKEHUE.

MomMeHT uMmyJibca MaTepruaibHOM ToukH. [IpencraBinenre o coxpaHeHMH MOMEHTA UMITYJIhCa
B LICHTPAJIbHBIX TOJISX.

PaboTa cuibl Ha MaJIOM M Ha KOHEUHOM MepemenieHun. I pagudeckoe npeacrapieHue padoThl
CHUJIBI.

MOIHOCTH CHUJIBL.

KuneTnueckas >Hepruss MaTepHalbHOW TOYKH. TeopeMa 00 H3MEHCHMH KHHETHYECKOU
SHEPTUM MaTePUATLHONU TOUKH.

[ToTreHmmanbHbie U HEMOTEHIMANbHBIC CUJbl. [loTeHuumaneHas sHeprus. [loTeHianbHas
SHEPTHUS YIPyTro JaeGOpMHUPOBAHHON NpYyXHWHBL [loTeHIManbHas SHEPTHS Tella B OJHOPOJIHOM
rpaBUTAIIMOHHOM ToJie. [loTeHInanbpHas SHEPTHs Tejia B TPaBUTAIIMOHHOM M10JI€ OTHOPOHOTO Iapa
(BHYTpH U BHE 11apa). Bropas kocMudeckast CKopocThb. TpeThst KocMUUYecKasi CKOPOCTh.

CBsi3b pabOTHI HEIOTCHITUAJIBHBIX CHJI C U3MEHEHHEM MEXaHUYCCKOM SHEPTHUU CUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKOU YHEPTHUH.

Vupyrue u Heynpyrue CTOTKHOBEHHUS.

VYpaBHenue bepHymu s uAEadbHOM JKUAKOCTU KakK CJEACTBUE 3aKOHA COXPaHCHUs
MEXaHUYECKOU IHEPTUU.

TexHudeckune ycTporucTBa U TEXHOJIOTUUECKUE MPOLIECCHI: ABUKEHUE PAKET, BOJOMET, KOMED,
MIPYKUHHBIN THCTOJIET, THPOCKOT, (DUTYpHOE KaTaHNE Ha KOHBbKAaX.

/emoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

M3mepeHne MOITHOCTH CHIIBL.

M3MeHeHHe SHEPIrUuM TeJla IIPU COBEPIICHUH PaOOThL

B3aumHble npeBpalieHus KHHETHYECKOW M MOTEHIIUAILHOM SHEPTHi IIPHU JICHCTBUU HA TEIIO
CHJIBI TSIKECTH ¥ CHUJIBI YIIPYTOCTH.

CoxpaHEeHHE YHEPTHH TIPH CBOOOHOM ITa/ICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

N3mepenue umiybsca Tejia mo TOpMO3HOMY MYTH.

W3mepenune CHITBI TATH, CKOPOCTH MOJCITH 3JICKTPOMOOHIIS M1 MOITHOCTH CHJIBI TSTH.

CpaBHeHHE U3MEHEHUS UMITYJIbCa TeJla C UMITYJIbCOM CHIIBL

HccnenoBanme coxpaHeHUS UMITYJIbCA IIPH YIIPYTOM B3aUMOJICHCTBHH.

N3mepenune KHHETHUECKON SHEPTUM Tejla 0 TOPMO3HOMY Ty TH.

CpaBHeHHE U3MEHEHHUS MOTCHITMATLHON YHEPTHH MPYKUHBI C PAOOTOM CHUIIBI TPEHUSL.

OnpeneneHue pabOThI CUJIBI TPEHUS MIPU JBUKCHHUH TEJIa 10 HAKJIOHHOM TIOCKOCTH.

Pa3nea 3. MoJiekyJsipHasi pU3MKA U TEPMOAMHAMMKA.

Tema 1. Ocrosvt MONEKYAAPHO-KUHEMUYECKOU mMeopul.

OCHOBHBIC TIOJIOXKCHHUS MOJCKYyIIpHO-KuHeTH4Yeckor Teopur (MKT), wux ombiTHOE
obocHoBanue. luddysus. bpoyHoBckoe quxeHne. XapakTep IBH)KCHHUS U B3aUMO/ICH CTBHS YaCTHI]
BelecTBa. Moienu CTpOSHHMS ra30B, KUJIKOCTEH U TBEPABIX TEN M OObICHEHUE CBOMCTB BEIIIECTBA Ha
OCHOBE ITHUX Mojielieil. Macca u pa3mepsl Mmosiekyl (atomoB). KonmnaectBo BemectBa. [loctosaHas
ABorajpo.

TennoBoe paBHOBecue. Temmepatypa u cocoosl e€ usmepenus. [lkana remneparyp Lienbcust.
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Mojenb uaeanbHOro ra3a B MOJICKYJISIPHO-KHUHETUUYECKON TEOPUHU: YaCTHUIIBI ra3a JBHKYTCS
Xa0TUYECKH U HE B3aUMOJCHCTBYIOT APYT C APYTOM.

["a3oBbie 3aKkoHBL YpaBHeHHEe MenneneeBa—Knaneiipona. AGcomoTHas TemMmneparypa (mkana
temrieparyp KenbBuHa). 3akon JlampToHa. M3ompomecchl B HICaJbHOM Ta3e C MOCTOSHHBIM
KOJM4ecTBOM BetiecTsa. [ padudeckoe mpencrapieHre H30MPOIECCOB: H30TEpMa, H30X0pa, u300apa.

CBsi3p MEXIy JTaBICHUEM M CPEIHEW KMHETHYECKOW YHEPTHUEH MOCTyNnaTeIbHOTO TETIOBOTO
JBIDKCHHST MOJIEKYJ UCabHOTO Ta3a (OCHOBHOE YPaBHEHUE MOJIEKYISPHO -KHHETHIECKOU TEOPUH
HJICAIBHOTO Ta3a).

CBs13b a0OCOJIIOTHON TeMIIEpaTypbl TEPMOJAMHAMUYECKON CUCTEMBI CO CpeHE KUHETUYECKON
SHEPTrUeH MOCTyNaTeIbHOr0 TEMJIOBOTO ABUKEHUS €€ YaCTHlI.

TexHUUYECKHE YyCTPOMCTBA U TEXHOJIOTHYECKHE MTPOLIECCHI: TEPMOMETP, OapOMETp, MOTyUEHHUE
HaHOMAaTEepHasoB.

Jemoncmpauuu.

Mojenu IBUKEHHUS YaCTHUIl BEIIECTBA.

Moens OpOYHOBCKOTO JIBHYKCHHS.

Buneoponuk ¢ 3anuChI0 pearbHOr0 OPOYHOBCKOTO TBHKCHUSI.

Huddy3us xuakocTei.

Mogens onbita LlTepHa.

[TpuTspkeHre MoNeKyJI.

Mojenu KpucTaIuuyeCKuX PEMETOK.

HabGnronenue u nccneaoBaHme U30MpoIeccoB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomuol, npaKkmukym.

HccnenoBanue mporecca YCTaHOBJICHHS TEIIOBOTO PABHOBECHS TPH TETUIOOOMEHE MEXIY
ropsiueii ¥ XOJIOAHON BOJOM.

N3yuenne M30TEPMHUYECKOro Iporiecca (pPEKOMEHIOBAHO HCIOJb30BaHUE IMU(POBOM
nabopaTopumn).

N3ydenue u30XopHOro mpoiiecca.

Nzyuenune n3zobapHoro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSIHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauwiunul.

Tepmonunamuueckas (T[]) cucrema. 3ajane BHEIIHUX YCIOBUHM AJisi TEPMOJIMHAMUYECKON
cucteMbl. BHelHne u BHyTpeHHUE mapaMmeTpbl. [lapamerpbl TepMOJIMHAMHYECKON CHCTEMBI Kak
CpEHUE 3HAYCHUS BEJIMYMH, ONUCHIBAIOIIMX €€ COCTOIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hnauanmo tepmoauHamuku. CamMompou3BOJIbHAS pejlakcalus TepMOJAMHAMUYECKON
CHCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mojenp nieaqbHOTo ra3a B TepMOJIMHAMUKE — CUCTEMA YpaBHEHUI: ypaBHeHHE MeHaeneeBa—
Kianelipona u BblpakeHUE€ I BHYTPEHHEH SHEPrUu. Y CIOBHUS NPUMEHUMOCTH 3TOM MOJCIIH:
HU3Kas KOHIIEHTpalus YacTHIl, BBICOKHE TemIlepaTypbl. BelpaxkeHue [isi BHYTpEHHEW >HEPruu
OJIHOATOMHOTO MJ€aJbHOIO rasa.

KBazucrarnueckue 1 HECTaTUUECKUE MTPOLIECCHI.

DnemeHTapHas padoTa B TepMoArnHaMuKe. Berauciaenue paboTsl mo rpaduky mporeccaHa pV -
JarpaMme.

Tennonepenaya Kak crocod U3MEHEHUSI BHYTPEHHEH SHEPTHU TEPMOAMHAMHUYECKON CHCTEMBI
0e3 coBepiieHus paboThl. KOHBEKIHS, TETIONPOBOIHOCTD, U3IYUCHHE.

KonnuectBo Temnorsl. TenmoéMKOCTh Tena. Y aenbHasi U MOJISIpHasl TEMJI0EMKOCTH BEILIECTBA.
YpaBuenue Maiiepa. YjenbHas TEIUIOTa CrOpaHus TOIJIMBA. Pacu€r KoJW4YecTBa TEIJIOTHI MPU
tertonepeaade. [lonstue 06 annadbaTHOM IpoIiecce.

[lepBbiii 3aK0H TepMOaUHAMUKHN. BHyTpeHHssa sHeprus. KonnuecTBo TEIIOTh U paboTa Kak
MEpPbI U3MEHEHHSI BHYTPEHHEN YSHEPTUU TEPMOJIMHAMHYECKON CUCTEMBI.

Bropoii 3aKk0oH TepMOIMHAMUKH JIJIs1 PABHOBECHBIX MPOLECCOB: YEPE3 3aJAHHOE PABHOBECHOE
COCTOSIHUE TEPMOJUHAMUYECKON CHCTEMBI TPOXOTUT €IUHCTBEHHas aauabarta. AOCOMOTHAS
TemIeparypa.



Btopo#i 3akoH TepMOIMHAMUKU IS HEPAaBHOBECHBIX IPOLIECCOB: HEBO3MOXHO IE€peaTh
TEIUIOTY OT 0OoJiee XOJIOOHOTO Tena K Oosiee Harperomy 0e3 kommeHcaruu (Kmaysumyc).
HeoOpatumMocTh IpUPOIHBIX TPOILIECCOB.

[TpuHUMIIBL JeCTBUA TEII0OBBIX MaruH. KIT/I.

MaxkcumanpbHoe 3nauenue KITJ. [uka Kapao.

DKOJOTHYECKHE aCIeKThl HMCITOJIb30BAaHUS TEIUIOBBIX IBUTATeNIe. TerroBoe 3arps3HeHue
OKPY’KaIoIIEeH Cpepbl.

TexHudeckre yCTpOMCTBA M TEXHOJOTHYECKHE IMPOLECCHI: XOJOAUIbHHUK, KOHIMIIMOHED,
JIM3CIIbHBIN M KapOIOpaTOPHBIN IBUTATEIIH, TapOBasi TypOHHA, TOJTYYECHHUE CBEPXHU3KHUX TEMIIEPATYD,
YTUJIN3AIUS  «TEIUIOBBIX» OTXOJOB C MCIOJB30BAaHUEM TEIJIOBOTO Hacoca, YTHIM3aIus
OMOOPTraHMYECKOIO TOILIMBA IS BRIPAOOTKH «TEILIOBOM» M 3JICKTPOIHEPIHH.

Memoncmpauuu.

N3menenne TeMnepaTypsl IpHU anadaTHIeCKOM PaCIIUPCHUH.

Bo3aymiHoe orauBo.

CpaBHEHHE yICITBHBIX TEIUIOEMKOCTEH BEIIIESCTB.

CriocoObl U3MEHEHUSI BHYTPEHHEH SHEPTHUH.

HccnenoBarme aqnadbaTHOTO IIpoliecca.

KomnbroTepHble MOJIEN TETUIOBBIX JABUTATEICH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomaot, nPAKMUKYM.

N3mepenune yaenpbHON TEMIOEMKOCTH.

Uccnenosanue npouecca OCThIBAaHUS BEIIECTBRA.

HccnenoBanre aanabaTHOTO IMpoIecca.

N3ydeHue B3aMMOCBSI3M DHEPTUU MEXKMOJEKYJISIPHOTO B3aUMOJICHCTBUS M TEMIIEPATYPhI
KUTICHUS )KUJKOCTEH.

Tema 3. Acpecammusie cocmoanusn eeuwgecmea. Dazoevie nepexoonl.

[TapooOpazoBanre u KoHAeHcarus. licmaperme w© KWNEHHWE. YJenbHas  TeIioTa
nmapooOpa3oBaHHs.

HaceimenHaple 1 HeHAChIIIEHHBIC TTapbl. KauecTBeHHAs 3aBHCUMOCTD TUIOTHOCTH U TaBICHUS
HACBIIICHHOTO Tapa OT TeMIepaTypbl, WX HE3aBUCUMOCTh OT 00BbEMa HACHIIICHHOTO Iapa.
3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JABJICHUS B dKUJIKOCTH.

BnaxxHocTh Bo3tyxa. AOCOIOTHAS U OTHOCUTE/IbHAS BIAXKHOCTD.

TBépmoe Teno. Kpucrammueckne u amopdHbie Tela. AHH30TPONHS CBOHCTB KPHCTAJIIOB.
[TnaBneHue u kpucta3anus. Y aenbHas Temiora miasieHus. CyOauMmarus.

Jedopmanuu TBEpmoro tena. Pactsbkenue u cxxatue. Cupur. Moayis FOnra. [Ipenen ynpyrux
nedopmaruii.

TennoBoe pacmmpeHHe KXUJIKOCTEH W TBEPABIX TeNl, 00bEMHOE M JIMHEHHOE pacHIMpeHHE.
AHTapMOHHU3M TEILIOBBIX KOJieOaHWH YaCTHII BEIICCTBA KaK IMPUYHMHA TEIIOBOTO PACIIMPEHHS Tell
(Ha KAaYECTBEHHOM ypPOBHE).

[IpeobpazoBanme sHEPrUM B (ha30BBIX MTEPEXOIax.

YpaBHEHHE TETUIOBOTO OaslaHca.

[ToBepxHocTHOEe HaTskeHHE. Kod(hPUIHEHT MOBEpPXHOCTHOTO HATsHKEeHHS. KanmuiispHbie
siBJIeHU. /[aBneHune noJ MCKPUBIEHHON MOBEPXHOCTHIO KuaAKocTu. @opmyna Jlamnaca.

TexHuueckune ycTporucTBa U TEXHOJOTMYECKUE MTPOIIECCHI: )KUIKNE KPUCTAIIIbI, COBPEMEHHBIE
MaTepHualbl.

Memoncmpauuu.

TeruioBoe pacipeHue.

CBoiicTBa HACHIIICHHBIX TIAPOB.

Kunenue. Kunenue npu noHUKEHHOM JaBJICHUH.

N3mepenune cuiibl TOBEPXHOCTHOTO HATSXKEHUS.

OnBITHI ¢ MBUTBHBIMHU TUIEHKAMH.

CmauuBaHue.

Kanunnsapueie siBienus.



Moienu HEHbIOTOHOBCKOM KHUJIKOCTH.

CrocoObl U3MepEeHUs BIIAXKHOCTH.

HccnenoBanue HarpeBaHus U MJIaBICHUS KPUCTAUIMYECKOIO BELIECTBA.

Bunsr nedopmaruii.

HaGmronenue MainbIx aedopMarii.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomaot, nPAKMUKYM.

N3yuyenune 3akOHOMEpHOCTEN UCTIapEHUS KUIKOCTEH.

M3mepenue yaeabHON TEIIO0THI IJIaBICHHUS JIb/a.

N3yueHue cBOMCTB HACBILIEHHBIX MTAPOB.

N3mepenune abCoMOTHOM BIAXKHOCTH BO3/IyXa M OIIEHKA MAaCChI TApOB B TIOMEIICHUH.

N3mepenune ko3P huiEeHTa TOBEPXHOCTHOIO HATSHKCHUSL.

Hzmepenune moayis FOura.

HccnenoBanre 3aBUCHMOCTH JIehopMaIiii pe3NHOBOTO 00pa3lia OT MPHIIOKCHHOW K HEMY
CHUJIBI.

Paznen 4. diekTpoauHAMHUKA.

Tema 1. Dnekmpuueckoe none.

OnekTpu3anus Tel U €€ NPOSBICHHS. DJIEKTPUUECKUU 3apsa. JBa BHAa 3JIEKTPUUYECKUX
3apsiioB. [IpOBOJHUKY, TUANEKTPUKU U TOJIYIPOBOJHUKU. DIEMEHTAPHBIN 3JIEKTPUUECKUM 3apsi.
3aKOH COXpaHEHUS JIEKTPUYECKOTO 3aps/a.

Bzaumopeiictue 3apsaoB. Toueunble 3apsabl. 3akoH KyoHa.

QnekTpuueckoe nojie. Ero aeficTBrue Ha 3IEKTpUUECKUE 3aPSIIbL.

Hanpsok€HHOCTS  dnekTpuueckoro monss.  [IpoOubii  3apsn.  JluHuuM  HampsHKEHHOCTH
3JIEKTPUUECKOTO 1MoJisa. OJHOPOIHOE JICKTPUUECKOE TMMOJIE.

[ToTeHIIUaNTBHOCTDh 3JEKTPOCTATUUECKOTO MOos. Pa3HOCTh NMOTEHIMANIOB M HAMNpPSDKEHUE.
[ToTrennuanbHas dHEPTUs 3apsia B AJIEKTPOCTATUYECKOM Tosie. [loTeHman 3J1eKTpoCcTaTu4eCcKoro
nossi. CBsi3b HAMPSHKEHHOCTH TIOJS M PA3HOCTH MOTEHIIMAIIOB JIJIS1 AJIEKTPOCTATHYECKOTO MO (KaK
OJIHOPOJIHOTO, TaK ¥ HEOJTHOPOJIHOTO).

[TpuHIIUT CYyTIEPIO3UITAN SITEKTPUICCKUX TTOJICH.

[Tone Toueunoro 3apsma. Ilome paBHOMepHO 3apspkeHHOU cdeprl. [lone paBHOMEpPHO
3apsHKEHHOTO 1Mo 006EMY mapa. Iloe paBHOMEPHO 3apsKeHHOM 0€CKOHEUHOM IIIOCKOCTH. KapTHHBI
JIUHUN HaPsLKEHHOCTU 3THUX MOJIEH U 3KBUMOTEHIIMATIBHBIX TOBEPXHOCTEN.

[IpoBOAHUKY B 3JIEKTPOCTATUYECKOM TOJIE. Y CIOBUE PABHOBECHS 3aPSI0B.

JM3IeKTPUKH B 3JIEKTPOCTATUYECKOM M0JI€. JuajieKkTpuyeckas IpOHUIIAEMOCTh BEIECTRA.

Konaencarop. D1neKTpoEMKOCTh KOHJIEHCATOPA. DJIEKTPOEMKOCTD INIOCKOTO KOHAEHCATOPA.

[TapannensHOE coeMHEHNE KOHAEHCATOPOB. [lociienoBarenbHOe COEUHEHNE KOHAEHCATOPOB.

DHeprus 3apsLKeHHOr0 KOHJIEHcaTopa.

JBrKEHHE 3apsHKEHHOW YaCTULIBI B OJHOPOIHOM 3JIEKTPUYECKOM TOJIE.

TexHu4yeckre yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCH: 3JIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTAaTUUECKasl 3aliTa, 3a3eMJICHHE JJIEKTPONPHUOOPOB, KOHJEHCATOPHI, TEHEPaTop
Ban ne ['paada.

Memoncmpauuu.

YCTpoKCTBO M IPUHIIUIL IEWCTBUS JIEKTPOMETPA.

DIEKTPUUECKOE TT0JIE 3apsHKEHHBIX IIAPUKOB.

DIEKTPUUECKOE TOJIE IBYX 3apsKEHHBIX MIAaCTHH.

Mogenb anekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpoBOIHUKY B 3JIEKTPUUYECKOM IIOJIE.

DNEeKTpOCTaTUYECKAas 3alluTa.

YCTpoiCcTBO U IeHCTBHE KOHASHCATOPA MOCTOSHHON M ITEPEMEHHON EMKOCTH.

3aBUCUMOCTH AJIEKTPOEMKOCTH IIOCKOTO KOHJEHCATOpa OT IUIOMAAN TJIACTUH, PACCTOSHUS
MEXJIy HUMH B TUDJIEKTPUYECKON MTPOHUIIAEMOCTH.

DHeprus 3MeKTPUUYECKOTO MO 3apSKEHHOTO KOHAEHCATOPA.

3apsiika U pa3psaka KOHIEHcAaTopa 4epe3 Pe3nucTop.
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Yuenuueckuit sxcnepumenm, nadopamopnule padomaslt, nPAKMUKYM.

OrneHka cuj B3aUMOJICUCTBUS 3apSHKEHHBIX TEl.

HaGmroneHue mpeBpallieHusl SHEPIHM 3apsHKEHHOTO0 KOHJICHCATOpa B DHEPTHUIO M3TyYCHHS
CBETOAMO/IA.

N3ydenue nporekanus Toka B II€TH, COACpIKaIlIe KOHAEHCATOp.

Pacnipenenenve pa3HOCTH MOTEHIIMAIOB (HAMPSOKEHUS) TIPH MTOCEA0BATEIIbHOM COSTUHECHUN
KOH/JICHCAaTOpOB.

Hccnenosanue paspsiia KOHIEHCATOPa Yepe3 pe3nucTop.

Tema 2. Ilocmosannblii 31eKmpuydecKuil mok.

Cuina toka. [TocTOSAHHBIM TOK.

VYcnoBust CyecTBOBaHMS MTOCTOSHHOTO AJIEKTpUUYecKoro Toka. Mcrounuku Toka. Hanpsbxenue
Uu 3JIC é.

3akon OMa J1s yyacTKa IeTH.

DIEKTPUUECKOE COMPOTUBIECHUE. 3aBUCUMOCTb COITPOTUBIIEHUS OJJHOPOIHOTO MTPOBOIHUKA OT
€ro JUIMHBI U TIJIOMIAU TOTIEPEYHOTO CeUeHUs. Y IeTbHOE CONPOTUBRIICHNE BEIIECTBRA.

[TocnenoBaTenbHOE, mMapauieibHOE, CMEIIAHHOE COEAUHEHUE TPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX dJeKkTpuueckux mnemnei. [Ipasuna Kupxroda.

Pabora snekTpudeckoro Toka. 3akon Jxxoyns—JIenna.

MOMIHOCTB JIEKTPUIECKOTO TOKA. TernaoBast MOIIHOCTD, BbIZIEsIEMast Ha PE3UCTOPE.

OJIC u BHyTpEeHHEE CONMPOTHUBICHUE UCTOYHUKA TOKa. 3akoH OMa JJIs MOJIHOM (3aMKHYTOM)
3JIEKTPUUYECKOM 1ienr. MOIHOCTh HCTOYHHKA TOKa. KOpOTKOe 3aMbIKaHHUE.

Konnencarop B 1ienu nmocTOSHHOTO TOKA.

TexHudeckre ycTpoucCcTBa U TEXHOJIOTUUYECKHUE MPOIIECCHl: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CUYETUHK DIIEKTPUUECKON IHEPIHH.

/emoncmpayuu.

H3mepenune cuitbl TOKa M HAITPSDKCHUS.

HccnenoBanme 3aBUCMMOCTH CUJIbI TOKA OT HANIPSDKEHUS 71 PE3UCTOPa, JJaMIIbl HaKaJTMBaHUs
Y CBETOJMO/IA.

3aBUCUMOCTh CONPOTHUBJICHUS [UJIUHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOHIAAN
MOMEPEYHOT0 CEYEHUSI U MaTepuralia.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT COITPOTHBIICHUS MPU MOCTOSHHOM HaIPsHKEHUH.

[Ipsmoe wm3mepenue DJIC. KopoTkoe 3aMplkaHHE TrajJlbBAaHMYECKOrO JJIEMEHTAa U OIlCHKa
BHYTPEHHETO COIIPOTUBIICHMUSI.

CrocoObI coeIMHEHUS UCTOYHUKOB Toka, DJ]C OGaTtapeii.

HccnenoBanne pa3HOCTH MOTEHIIMATIOB MEXK/y MOJOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA B
LIeTH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

HccnenoBanune cMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COMPOTHRICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAMPSIKEHUS TSI JIaMITbl HaKaJTuBaHUS.

VYBenmuaeHue mpeaeiia i3aMEpeHus aMrepMerpa (BoJIbTMETpa).

N3mepenune DJ1C 1 BHyTpEHHETO CONPOTUBIICHUS HCTOYHHKA TOKA.

HccnenoBanue 3aBucuMocT 3/[C raaibBaHMYECKOro 3JE€MEHTa OT BPEMEHU MPH KOPOTKOM
3aMbIKaHUH.

HccnenoBanue pasHOCTH MOTEHIIMAIIOB MEXK/y MOJIOCAMUA MCTOYHHMKA TOKA OT CHJIbI TOKAa B
1(S1178

UccnenoBanue 3aBUCUMOCTH TTOJIE3HOM MOITHOCTH UCTOYHUKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunbix cpeoax.

DNeKTprUYecKasi MPOBOAUMOCTh PA3IMYHBIX BEUIECTB. DJIIEKTPOHHAS MPOBOJIUMOCTD TBEPABIX
METaJTIOB. 3aBUCUMOCTbH COMTPOTUBIICHHSI METAJIJIOB OT TeMIiepatypbl. CBEpXITPOBOIUMOCTb.

DnekTpuuecKkuid TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.
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[TomynpoBogurku. CoOCTBeHHAs: U IPUMECHAs! ITPOBOJUMOCTD MOJyIPOBOAHUKOB. CBOMCTBA
p—n-niepexoxa. [loaynpoBoAHUKOBBIE TPUOOPHI.

DNEeKTPUUECKUM TOK B JJEKTPOJUTAX. IDIEKTPOJUTHYECKAs TUCCOLMALMSA. DJIEKTPOJIHU3.
3akonsl apajes A1 SJIEKTPOIU3A.

DneKTpruUecKuil Tok B razax. CaMOCTOSTEILHBIN U HECAMOCTOSTENbHBIN pa3psa. Paznudnbie
THIIBI CAMOCTOSTEIIBHOTO pa3psaa. Moauus. Ilna3ma.

TexHudeckue yCTpoucTBa U MPaKTUUECKOE TPUMEHEHHE: Ta30pa3psIHbIE JTaMITbl, 3JIEKTPOHHO-
JmydeBas TpyOKa, MOJYINPOBOJHUKOBBIE MPUOOPHI: NHUOJ, TPaH3UCTOP, (POTOAMOM, CBETOIUO,
raJbBaHuKa, papuHUpPOBaHUE MEJIH, BHIIIABKA aTIOMUHUS, 2JICKTPOHHASI MUKPOCKOITHS.

Memoncmpauuu.

3aBUCUMOCTH COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTD JIEKTPOIUTOB.

3akoHbI A5IeKTponn3a Dapases.

HckpoBoil pa3ps v MpOBOJUMOCTh BO3/1yXa.

CpaBHEHHE TPOBOJUMOCTH METAJUIOB M TIOJIYITPOBOTHUKOB.

OaHOCTOPOHHSS MPOBOJMMOCTD JUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomaoi, nPAKMUKYM.

HaGmronenue aiekTpomsa.

N3mepenue 3apsia 0THOBaJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH CONTPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH AUOJA.

Du3uyecKuil NPaKTHKYM.

CriocoObl m3MepeHHsT (PU3MYECKUX BETUYUH C HMCIOJIb30BAHUEM aHAJOTOBBIX M ITH(POBBIX
U3MEPUTEITLHBIX TPHUOOPOB Y KOMITBIOTEPHBIX IATYMKOBBIX CUCTEM. AOCOJIFOTHBIE N OTHOCUTEIIbHBIC
MOTPEITHOCTH U3MepeHu pruznueckux BenuurH. OIeHKa rpaHull MOTPEITHOCTEH.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, MCCICAOBAHUM 3aBHCUMOCTEH (PM3WUECKHUX BEJIHUYHWH,
MPOBEPKA MPEIIOKCHHBIX TUIOTE3 (BBIOOP M3 PabOT, OMMCAHHBIX B TEMAaTUUYECKUX pa3jeinax
«YUEeHHYECKUU IKCIIEPUMEHT, JJabOpaTOpHbIE pabOThI, TPAKTUKYM ).

MesknpeamMeTHbie CBSI3H.

Nzyuenune kypca ¢usmku yriny0iaéHHOro ypoBHsS B 10 Kiacce OCYHMIECTBISCTCS C YU4ETOM
COJIepKaTeIbHBIX MEKIIPESIMETHBIX CBA3CH ¢ KypcaMy MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpaduu
U TEXHOJIOTUH.

Meoswcnpeomemusie nOHAMUA, C6A3AHHBIE C  U3YYEHUEM  MEMO008  HAYUHO20
no3HaHusA: SIBICHNUE, HAYYHBIN (DAKT, TUIIOTE3a, GU3UYECKasl BEIMUNHA, 3aKOH, TEOPHUs, HAOIIOICHHE,
AKCIIEPUMEHT, MOJISTUPOBAHUE, MOJCIb, U3MEPEHUE, TMOTPEITHOCTH M3MEPEHUN, N3MEPUTEIIbHBIC
puOopsI, UbpoBas 1a00paTOPHSL.

Mamemamuka: pelicHie CUCTEeMbl ypaBHeHUM. JInHeiinas GyHkms, napadoia, rumnepooa,
ux rpaduKd U cBoicTBa. TpUTrOHOMETpUUYECKHE PYHKIIMHU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHTEHC,
OCHOBHOE€ TPUTOHOMETPHUUYECKOE TOXKACCTBO. BEKTOPHI M X TPOEKIIUH HA OCH KOOPJAMHAT, CIIOKEHUE
BEKTOPOB.

Buonozcua: mexanmdyeckoe JBIKCHUE B KUBOW mpuponae, auddysus, ocMoc, TermaooOMeH
JKHUBBIX OPTaHU3MOB, TEIJIOBOE 3arpsA3HCHUE OKPYIKAIOIICH Cpeibl, YTHIM3alus OMOOpPraHUYeCKOTO
TOIJIMBA I BBIPAOOTKH «TEIIOBOW» H AJEKTPOIHEPTHH, TMOBEPXHOCTHOE HATSHKCHHE U
KaIllWJUISIPHBIC SIBIICHUS B MIPUPOJIC, JICKTPUUECCKHE SBJICHUS B )KUBOU MIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAsl Macca, MoJIyueHHEe HAaHOMATEPHAJIOB, TEIJIOBbIE CBOMCTBA TBEPJBIX TEJ, KUAKOCTEH U
ra3oB, *KHUJIKUE KPUCTAJUIbL, JICKTPUUECKHUE CBOMCTBA METAIIOB, AJIEKTPOJIMTUYECKASI I CCOL[UAIIHS,
rajgbBaHUKa, YJICKTPOHHASI MUKPOCKOITHSI.

T'eocpaghus: BIaxXHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozcusa: npeodOpa3zoBaHue ABMKEHUN C HCIOJIB30BAHMEM MEXaHHU3MOB, YUET CyXOro u
YKUJIKOTO TPEHUS B TEXHHKE, CTATHYECKHNE KOHCTPYKIMH (KPOHIITEHH, pemEéTYaThie KOHCTPYKITUHN),
WCIIOJIb30BAHME 3aKOHOB COXPAHEHUS MEXaHUKU B TEXHHUKE (THUPOCKOI, BOAOMET W JIpyTHUE),
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JABUTATCJIb BHYTPCHHCIO CropaHusd, I1apOBas Typ6I/IHa, OBITOBOM XOJOOUIJIBHUK, KOHIUIIMOHCP,
TCXHOJIOTMHK II0JYYCHHA COBPEMCHHBIX MATepualoB, B TOM YHUCIC HaHOMATCpHUAJIOB, H
HAHOTCXHOJIOTHH, JJCKTPOCTATHYCCKAs 3alluTa, 3a3CMJICHHUC 3HeKTp0HpH60pOB, ra3opas3psaaHbIC
JIaMIIBI, ITOJIYIIPOBOJHHUKOBEIC lTpI/I60pI)I, raJJbBaHHKa.

11 KJIACC

Pa3nen 4. dieKTpoAMHAMHKA.

Tema 4. Maznummnoe none.

B3anmMopeiicTBre MOCTOSSTHHBIX MArHUTOB M ITPOBOJTHUKOB ¢ TOKOM. MaruuTtHoe nosie. Bexkrop
MarHUTHOW HHAYKIMU. [ [puHIMI Cynepno3uiiui MarHUTHBIX oJied. JINHUY MarHUTHOM MH Y KIIUH.

MarauTHoe 1moJje MpoBOJAHUKA C TOKOM (ITPSIMOTO MPOBOAHMKA, KATYIIKUA U KPYTOBOTO BUTKA).
OnsiT Dpcrena.

Cuna Amnepa, €€ HanpaBJIe€HUE U MOYJIb.

Cuna Jlopenna, e€ HanpapiieHUE U MOTYJib. JIBHKEHUE 3apsHDKEHHON YaCTHIBI B OJTHOPOTHOM
MarHuTHOM noje. Pabota cunel Jlopenna.

MarnuTtHoe nosje B BemecTBe. DeppoMarHeTHKH, mapa- U JUaMarHeTUKH.

TexHuyeckre yCTpPOHMCTBA W TEXHOJIOTMYECKHUE MPOLECChl: MPUMEHEHUE MOCTOSHHBIX
MAarHUTOB, OJEKTPOMATHUTOB, TECTEP-MYJIbTUMETpP, OJJEKTPOABUTATENb SKOOM, YCKOpPUTEIH
3JIEMEHTapPHBIX YACTHII.

Memoncmpauuu.

KapTuna nuHUI WHIYKIIUM MATHUTHOTO TIOJISt TIOJIOCOBOTO U MOJAKOBOOOPA3HOTO MOCTOSHHBIX
MAarHHuTOB.

Kapruna nuHuit MarHUTHON WHTyKIIMH MOJIS JJIMHHOTO TIPSIMOTO MPOBOJAHUKA U 3aMKHYTOTO
KOJIBLIEBOTO MPOBOIHUKA, KATYIIKH C TOKOM.

B3anmopeiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HeiicTtBre cuibl JIOpeHI1a Ha HOHBI AJIEKTPOJIUTA.

Habnronenue ABUKEHUS MydKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHUMD KEHCTBUS 3JEKTPOU3IMEPUTENIBHOIO IPUOOpa MarHUTOAIEKTPUUECKON CHCTEMBL.

Yuenuueckuii sxcnepumenm, nabopamopmnsie padomot, npaKmuKym.

HccenenoBanre MarHUTHOTO 1011 HIOCTOSIHHBIX MAarHUTOB.

HccnenoBanre cBOHCTB (heppOMArHETHKOB.

HccnenoBanue neicTBUSA MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbsl Amiiepa.

N3yuenune 3aBUCUMOCTH CUJIbI AMITEpa OT CHIIBI TOKA.

Onpenenenre MarHUTHON WHYKIIMM HA OCHOBE U3MEPEHUS CHUIIBI AMIIepa.

Tema 5. dnekmpomazHumnan uHOYKYuUsL.

SBnenune »neKTpoMarHUTHOM WHAYKIUHU. [loTok BekTopa MarHuTHOW WHAYKIuH. DJC
WHAYKIUHU. 3aK0H 3JeKTpoMarHuTHOU nHaykuun dapanes. Buxpesoe anekrpuueckoe nose. Toku
dyko.

O/1C uHAYKIMU B TPOBOJIHUKE, ABMXKYILEMCS B OAHOPOJAHOM MarHMTHOM IOJIE.

[Ipasumo Jlenma.

NunyktuBHocts. Karymika WHAYKTUBHOCTM B 1LIENM IOCTOSIHHOTO TOKa. SIBleHue
camouaaykiuu. DJ1C caMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJIsl KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MoJe.

TexHu4Yeckre yCTPONUCTBA U TEXHOJOTUYECKUE MPOIECChl: MHAYKIIMOHHAS TIe€Yb, COJICHOMI,
3allMTa OT AJEKTPU3ALUM TEJ MIPU JBUKEHUN B MATHUTHOM I10JI€ 3€MJIH.

Jemoncmpauuu.

Habmronenue sBieHUs SIEKTPOMArHUTHON MHIYKITHH.

Uccnenosanue 3aBucumMoct IJ{C HHAYKIIMHU OT CKOPOCTH U3MEHEHHUSI MarHUTHOT'O TOTOKA.
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IIpaBuno Jlenna.

[TaneHue MarHuTa B aIFOMUHHEBOM (MEIHOM) TpyOe.

SIBneHre caMOMHIYKITUH.

UccnenoBanue 3apucumoctr 9J1C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHUS CHUJTBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomul, npaKkmukym.

HccnenoBanue siBICHUS SJIEKTPOMAarHUTHON WHIYKIIHH.

Onpenenenre HHAYKIIUU BUXPEBOIO MAarHUTHOTO TIOJISI.

HccnenoBanue sSBICHUS CAMOWHTIYKITHH.

COopka MoIelIH JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3zgen 5. Koje6anusa 1 BOJHDI.

Tema 1. Mexanuueckue Konebanus.

KomnebarensHas cucrema. CBoOOIHBIE KOIEOaHUS.

["'apmonmyeckue konebanns. Knnematndeckoe 1 JMHAMUYECKOE OMHMCaHNE. DHEPreTHUECKOe
OmMHUCaHue (3aKOH COXpaHEHUs MEXaHWYECKOW OJHEpruM). BbIBOA JMHAMHUYECKOTO OIHCAHUSI
rapMOHHYECKHUX KOJCOaHWH U3 UX YHEPIreTUICCKOT0 M KHHEMAaTHYECKOTO OIMCAHMSI.

Avmumtyna u dasa konebanuii. CBsi3b aMIUIUTYAbl KOJEOAHWKW HMCXOJHON BEIWYUHBI C
aMIUTUTYyJaMH KOoJe0aHuil €€ CKOPOCTH U YCKOPCHUS.

[lepuon u yactora xosnebanuid. [leproa ManbIXx CBOOOIHBIX KOJEOAHW MaTEMaTHYECKOrO
MasTHHKA. [leproa cBOOOIHBIX KOJIeOaHNH TPYKHHHOTO MasSTHUKA.

[TonsiTue 0 3aTyxarommx kKolebanusx. BeiHy)IeHHBIe KoneOanus. Pesonanc. PezonancHas
KpuBas. BnusHue 3aTyXaHus Ha BUJ PE30HAHCHOM KPpUBOM. ABTOKOJICOaHMSI.

TexHudeckre yCTPOMCTBA M TEXHOJIOTHYECKHE TIPOIECChl: METPOHOM, Yachl, Kadesu,
MY3BIKQJIBbHBIC HHCTPYMEHTHI, celicMorpad.

Jemoncmpayuu.

3anuch KoJIe0aTeILHOTO ABMKCHUS.

HabmoieHne He3aBUCHMOCTH TIEPHO/Ia MaJIBIX KOJIeOaHU Irpy3a Ha HUTH OT aMILTUTYIbL.

HccnenoBanue 3aTyXarmmmXx KOJIeOaHUH U 3aBUCUMOCTH TEPHOJIa CBOOOTHBIX KOJIEOaHH OT
COIIPOTHUBIICHHUSL.

HccnenoBanne kojeOaHUW Tpy3a Ha MACCHUBHOH MpYXHHE C 1elbl0 (HOpMUpPOBaHUS
MPEJCTaBICHUN 00 HIeaIbHONW MOJIEH TPYKUHHOTO MasSTHUKA.

3aKOH COXpaHCHUS DHEPIHH IIPHU KOJICOAHUAX Ipy3a Ha IPYKUHE.

HccnenoBanmne BEIHYKICHHBIX KOJCOaHHIA.

HaGmronenue pe3oHaHnca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomolt, npaKmuKym.

N3mepenue mepruoaa cCBOOOIHBIX KOJIEOAHHI HUTSHOTO U MPYKMHHOTO MasTHUKOB.

N3yuenune 3akOHOB JBMKEHUS TeJa B X0JIe KOJeOaHU Ha yIIpyrom IojiBece.

N3ydenue nBHKeHUSI HUTSSHOTO MasTHUKA.

[TpeoOpa3oBaHKe SHEPTUHU B IPYKMHHOM MasITHUKE.

HccnenoBanme yObIBaHUS aMILTATY/IbI 3aTYXAIOMIMX KOJICOaHUM.

HccnenoBanue BIHYXICHHBIX KOJCOaHUH.

Tema 2. InekmpomazHummnsle KoJjleOaHuA.

KonebGarenpuplii  KOHTYp. CBOOOJHBIC 3JICKTPOMArHUTHBIC KoOJICOAHHUS B  HJICaJTbHOM
kosebarenbHOM KoHType. Dopmyna Tomcona. CBA3p aMIUIMTYABI 3apsiga KOHACHcATOpa C
aMILTATYJIOM CHIIBI TOKA B KOJI€OATEIIbHOM KOHTYPE.

3aKOH COXpaHECHUS YHEPTHH B UACATHPHOM KOJIeOaTeIIbHOM KOHTYPE.

3aTyXarIlue 3JICKTPOMarHuTHhIC KoyieOaHus. BeIHYKICHHBIC 3JICKTPOMAarHUTHBIC KOJICOAHUSI.

[IepeMenHbIi TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUINTYAHOE U ACHCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA M HAIIPSDKCHUS TIPU Pa3IuyHON (hOpMe 3aBUCUMOCTH ITIEPEMEHHOT0 TOKA OT BPEMCHHU.

CuHycouaIbHBIA MEPEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOP U KaTyIIKa WHIYKTUBHOCTH B
LIENY CUHYCOUATLHOTO TIEpEeMEHHOTr0 ToKa. Pe3oHaHC TokoB. Pe30oHaHC HampsHKeHUIA.

Wneanpubiii Tpancopmarop. IlpousBoacTBo, mepemaya W MOTpeOICHUE DICKTPUUSCKOU
SHEPIUH.
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DKOJIOTHYECKHUE PHUCKH TIPH IPOM3BOACTBE JJICKTpOdHEprur. KynbTypa HCIOJIB30BaHUS
SJIEKTPOIHEPIHH B TOBCEAHEBHOM KU3HHU.

TexHu4YecKkHe yCTpOUCTBA U TEXHOJIOTUUECKHUE TPOLIECCHL: AIEKTPUUECKU 3BOHOK, T€HEPATOP
MEPEMEHHOTO TOKa, JIMHUU dJIEKTporiepeay.

/emoncmpayuu.

CB0OOIHBIE HIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBHCHUMOCTH YaCTOTHI CBOOOHBIX KOJIEOAHHI OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.

OcumniorpaMMbl 3JIEKTPOMAarHUTHEIX KOJICOaHUH.

['eneparop He3aTyXalOUMX IEKTPOMArHUTHBIX KOJICOaHUH.

Mopenb 37eKTPOMarHUTHOTO TeHepaTopa.

By /1IeHHBIE CHHYCOUJATbHBIE KOJIEOaHUs.

Pe3ucrop, kaTyiika HHIYKTUBHOCTH M KOHJICHCATOP B IIEMH IMEPEMEHHOTO TOKA.

Pe3onanc mpu mociienoBaTEIbHOM COCIUHEHHH PE3UCTOpA, KATYIIKH WHIYKTUBHOCTH U
KOHJICHCaTOpa.

VYeTpoiicTBO M IPUHITUIT ICHCTBHS TpaHCchopMaTopa.

Mogeinb TUHUM JIEKTPOINEpeIayu.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomolt, npaKmuKym.

W3zydenne Tpanchopmaropa.

HccnenoBanne mepeMEHHOTO0 TOKa 4Yepe3 IMOCIEAOBATEIbHO COSAMHEHHBIE KOHJCHCATOP,
KaTyIIKy U PE3UCTOP.

HabGnroneHue »1eKTpoMaraiuTHOTO pe30HaHca.

HccnenoBanre padOThl MICTOYHUKOB CBETA B I[EMU MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 60IHDL.

MexaHuuecKkue BOJIHBI, YCJIOBHS UX pacnpocTtpaneHus. [lonepeunbie M mpo10JIbHbIE BOJHBL
[Tepuon, cCKOPOCTh pacpoCTpaHEHUS U JUTMHA BOJIHBL. CBONCTBa MEXaHWUYECKUX BOJIH: OTPAKCHHE,
npesioMyIeHUe, HHTepdEepeHINs U AUPPAKITUSL.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3ByKka. Beicota ToHa. TeMOp 3ByKa.

[IIymoBoOe€ 3arpsi3HEHHE OKPYKAIOIIEH CPEIbI.

DJIEKTPOMAarHUTHBIC BOJHBL. YCIIOBHUS M3JyYCHHS DJJICKTPOMArHUTHBIX BOJIH. B3ammHas
OPUEHTAIMS BEKTOPOB B 3JICKTPOMarHUTHOU BOJIHE.

CBoiicTBa  3JIGKTPOMAarHUTHBIX  BOJH:  OTpPaXeHUE, MPEJIOMIIEHHE, MOJspU3alus,
uHTepdepeHINI U TUDPaKITHUL.

[IIkaJa »1eKTPOMAarHUTHBIX BOJH. [[puMeHeHHEe AJICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIIMIIBI paIMOCBSI3U U TeleBUIeHUs. Paqnoaokanus.

DNEeKTPOMArHUTHOE 3arpsS3HEHUE OKPYKAIOIIEH CpeIbl.

TexHUYeCKHe yCTPOMCTBA M MMPAKTHYECKOE TPUMEHEHHE: MYy3bIKaJbHbIe HHCTPYMEHTBI, Pajiap,
paauonpuEMHUK, TelIeBU30p, aHTeHHa, TenedoH, CBU-meun, yiapTpa3ByKOBas IWAarHOCTHKA B
TEXHUKE U MEJIULINHE.

Jemoncmpauuu.

OOpa3oBaHue U pacpoOCTpaHEHUE TOMEPEYHBIX U MPOOIBHBIX BOJH.

Konebmromeecst Teo Kak HCTOYHUK 3BYKa.

3aBHCUMOCTb JUIMHBI BOJHBI OT YaCTOTHI KOJICOAHUIA.

HabGmronenue oTpaskeHust U IPEIOMIICHHS] MEXaHUUYECKUX BOJIH.

Habmonenue natepdepeHunn u qudpakiini MEXaHUYECKUX BOJH.

AKycTHYEeCKUH pE30HaHC.

CBoiicTBa yiIbTpa3ByKa U €ro MPUMEHEHHE.

HaGnroneHue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMILJIUTYAON U YACTOTOM KOJICOaHUH.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpake€HUE, IPEIOMIICHHE, MOJISIPU3aIIus,
mudpakmus, “HTephepeHITHS.

ObnapyxeHne HHGPaKpPaCcHOTO U YIATPa(PHOICTOBOTO U3ITyUCHU.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padbomui, npaKkmukym.

N3yuyenne nmapaMmeTpoB 3ByKOBOW BOJIHBI.
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Nzyuenue pacnpocTpaHeHus 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTRBE.

Tema 4. Onmuxka.

[IpssMosnHENHOE pPacIpOCTpaHEHHUE CBETa B OJHOpoaHOW cpene. Jlyu cmera. ToueuHsblit
HMCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHUii B TIIOCKOM 3epKale.
Cdepuueckune 3epkaia.

[TpenomiieHne cBeTa. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTenb MPEeTOMIICHHUSL.
OTHOCHUTENBHBINA TTOKa3aTeNb MpeoMiieHusA. [IoCTOSHCTBO 4acTOTHI CBETA U COOTHOIICHUE JJIMH
BOJIH IIPH MEPEXO0Je MOHOXPOMATUYECKOIO CBETA Uepe3 IPaHuIly pa3zesia IByX ONTUUYECKUX CPe/l.

Xop myderi B mpu3Mme. Jlucrnepcus ceeta. ClioxHBIN cocTaB Oerroro ceera. L[Ber.

[TonHOe BHyTpeHHEe oTpakeHue. [IpenenbHblil yroi MOJHOTO BHYTPEHHETO OTPAKEHHUS.

Cobwuparoniue U paccenBaronye JUH3bL. ToHKas auH3a. DoKyCHOE pacCTOsIHUE U ONTHYECKas
CUJa TOHKOM JHMH3BL 3aBUCHMOCTH (DOKYCHOTI'O PACCTOSHHUS TOHKOM C(HEPUUYCCKOW JMH3BI OT €&
T€OMETPUHN U OTHOCUTEIBHOIO IMOKA3aTes MPEIOMIICHUS.

dopmysia TOHKOU JIMH3BL. Y BEJIUYECHUE, TaBAEMOE JTUH30M.

Xox dyya, MpOUIEAIIETrO JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOW ONTHUYECKOW OCH.
[TocTtpoenne n300pakeHU TOYKHU u OTpe3Ka pSMOI B coomparonmx
Y PacCEUBAIOUINX JIMH3aX U UX CUCTEMAaX.

OnTuueckue mpubopsl. Paspematromas ciocodHocTs. ['1a3 kak onTuyeckas cucrema.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOM ONTHKU.

BomroBas ontuka. Matepdepenius cBera. KorepeHTHbIE HCTOUHUKH. Y CITIOBUSI HAOIOACHUS
MaKCUMyMOB U MUHUMYMOB B UHTEPHEPECHIIMOHHON KapTHHE OT JIByX KOTEPEHTHBIX UCTOUYHUKOB.
[TpuMeps! KTacCUYECKUX HHTEPPEPCHITMOHHBIX CXEM.

HMudpakums ceera. JudpakinuonHas pemeTka. Y caoBue HAOIIOICHUS TJIABHBIX MaKCUMYMOB
MIpH TTaJICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHudeckre YCTpPOWCTBA M TEXHOJOTUYECKHE TMPOLECCh: OYKH, Jyma, IepUCKOIl,
(hoToanmapaT, MUKPOCKOII, MPOSKITMOHHBINA aIlapar, MPOCBETICHUE ONTHUKHU, BOJIOKOHHAS ONTHKA,
Tu(dpaKIMOHHAs pEIETKA.

Memoncmpauuu.

3aKOHBI OTPAXKEHUSI CBETA.

Hccnenoanue npesoMiieHUs CBETa.

HabmoneHue moiHoro BHYTPEHHETO OTpaskeHus. Moienb CBETOBOIA.

HccnenoBanue xoma CBETOBBIX MYYKOB Y€pe3 MIOCKOMapalIeIbHYIO INIACTUHY U MIPU3MY.

UccnenoBanue cBOMCTB H300pakeHUM B JTMH3AX.

Moaenu MUKpPOCKOIIa, TeJIECKOIa.

Hab6monenue natepdepeHIium ceera.

HaGmroneHue 11BeTOB TOHKHUX IIEHOK.

Habmonenune mudpakmuu cerTa.

Nzydenne mudpakiiMOHHON PEIETKY.

Habmonerune mudpakiimnoOHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBeTa.

HabGmronenue nossipuszaiuu cBeTa.

[IpumeHeHue NONSIPOUIOB JUIsl U3YUEHUSI MEXaHUUECKUX HAIMPSKEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomaot, nPAKMUKYM.

N3mepenne nokasaresns npeioMIICHUS CTEKJIA.

HccnenoBanne 3aBUCHMOCTH (POKYCHOTO PACCTOSIHHS OT BEIIECTBAa (HA MPUMEPE KHUIKHUX
JIUH3).

Nsmepenune HoKyCHOTO pacCTOSHUS PaCCEHBAIONIUX JIMH3.

[Tony4yenue n3o0pakeHUs B CUCTEME U3 INIOCKOTO 3epKajia U JIHMH3HI.

[Tonyuenue n300pakeHUs B CUCTEME U3 JBYX JIMH3.

KoHnctpyupoBanue TeIeCKOMUUECKUX CUCTEM.
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HabGmronenue aqudpakiuu, nHTep(EpeHIIUN 1 MOISPHU3alii CBETA.

N3yuenue nonsipusanuiv cBETa, OTPAXKEHHOTO OT MOBEPXHOCTH IUAIICKTPHUKA.

W3ydenne untepdepeHIny Ta3epHOr0 U3TyUYEHUS Ha ABYX LIEIISX.

Hab6monenue nucniepcuu.

Habmonenue u riccrnenoBanue qupakiiuOHHOTO CIIEKTPA.

H3mepenue IMHBI CBETOBOMN BOJIHBI.

[Tonyuenue criekTpa U3My4eHHUs CBETOANOA MTPU TOMOIIH TU(PAKIIMOHHON PEeHIETKY.

Pa3nen 6. OcHOBBI CIeNMAJILHOM TEOPUHU OTHOCUTEJIHLHOCTH.

['panuIlbl TPUMEHUMOCTH KJIAaCCHYECKOW MeXaHMKH. [locTynmarsl cnenuanbHOW TEOpUH
OTHOCHUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM nHTepBal. [IpeoOpazoBanus Jlopenia. Y cioBue MpuInHHOCTH.
OTHOCUTETBFHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKpAIICHUE JUTHHBIL.

DHEprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBsI3b MacChI ¢ SHEPTUEH U UMITYJIBCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPTHUS ITOKOSI.

TexHudyeckre yCTPOMCTBA W TEXHOJOTHYECKHE IMPOIECCH: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTEIH 3apsKEHHBIX YaCTHII.

Y4eHnueckuit SKCIEPUMEHT, JTa0opaTOpHBIC PAOOTHI, MPAKTUKYM.

OmnpeneneHne UMIYJIbCa U JSHEPTHH PEIATUBUCTCKUX 4acTHI] (1o ¢ororpadusM TpPeKoOB
3apsDKEHHBIX YaCTHUI] B MATHUTHOM TI0JIE).

Pazgea 7. KBanToBasi pusuka.

Tema 1. KopnycKynaphno-601H0601L Oyaius3m.

PaBHOBECHOE TEIJIOBOE U3IIydYeHUE (M3 IyUeHHE a0COIIOTHO YEPHOTO Teja). 3aKOH CMEIICHUS
Buna. I'unotesa [lnanka o kBaHTax.

®OoTOHBI. DHEPTU U UMITYJIBC (GOTOHA.

doroaddekt. Onbitel A. I'. CroneroBa. 3akonsl hoTodPdexra. YpaBHeHne DUHIITEHHA 1715
horoaddexra. «KpacHas rpanuna» Gporodddekra.

JlaBneHnue cBeTa (B YaCTHOCTH, JABJICHUE CBETA Ha a0COIOTHO IMOTJIOIIAOIIYO0 U aOCOIIOTHO
oTpaxkaroriyto moBepxHocTs). OmbiThl [1. H. JIeOGenena.

BonHoBeie cBoiicTBa yactuil. Bonnsl ne bpoitns. Jlnuna BonHe! 1ie bpoiins u pazmMepst oonactu
JIOKaJTU3aIlAH IBFOKYIICHCs YacTUITRL. KOpIyCKyISpHO-BOJHOBOM Ayannu3M. {udpakiiys 3JIeKTpOHOB
Ha KpUcTajliax.

Crnenuduka namepeHnii B Mukpomupe. CooTHOIICHUs HeonpeaenéHnoctei I eiizenbepra.

TexHUUYeCKHe YCTPONUCTBA M TEXHOJOTHYECKUE TPOIECCHL CIEKTPOMETP, (OTOIIEMEHT,
(hoTOMATUMK, TYHHEIBHBIA MUKPOCKOII, COJTHEUHAs 6aTapest, CBEeTOIHO/I.

Jemoncmpayuu.

®oT0o3(hdPeKT HAa YCTAaHOBKE C IIMHKOBOU IIACTUHOM.

HccnenoBanre 3aKk0HOB BHEITHETO GoTodddekTa.

HccnenoBanue 3aBUCUMOCTH COTPOTHUBIICHUS TOJIYITPOBOJJHUKOB OT OCBEHIEHHOCTH.

Ceetoauo.

Conueunas Oartapes.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomolt, npaKmuKym.

Hccnenosanne Gporope3ncTopa.

N3smepenne nmocrosauoi [Imanka Ha ocHOBe nccneaoBanus GoTodddekTa.

HccnegoBanue 3aBUCUMOCTH CUJIBI TOKA Y€pPE3 CBETOAUO/] OT HAMPSKEHUS.

Tema 2. @uzuxka amoma.

OMnBITHI 110 UCCICAOBAHUIO CTpOCHUS aTroMa. [InanerapHas Mmoaenb atoMa Pesepdopia.

[Toctynatel bopa. M3nydenue u noriomieHre GOTOHOB MPHU MEPEXOE aTOMa C OJTHOTO YPOBHS
SHEPTUM Ha JIPYTOM.

Bunpl criektpoB. CiekTp ypOBHEH SHEPTUU aTOMa BOJOPO/IA.

CrioHTaHHOE M BRIHYKJICHHOE U3ydeHHe cBeTa. Jlazep.

TexHu4yeckre YCTpPOHMCTBA M TEXHOJIIOTMYECKHE MPOLECCHl: CIEKTPalIbHBIA  aHAIM3
(cexTpockon), Ja3ep, KBaHTOBbBII KOMIIBIOTEP.
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emoncmpauuu.

Mopenb onbita Pesepdopna.

Habnronenue nuHeyaThIX CIEKTPOB.

YCTpoiCTBO U JEHCTBUE CUETUMKA HMOHU3UPYIOIINUX YACTHII.

Onpenenenne AIUHBI BOJHBI JA3€PHOTO U3ITYUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomaot, nPAKMUKYM.

Habmronenue muHe4aToro cnexkTpa.

UccnenoBanue cnekTpa pa3peKeHHOTO aTOMAapHOTO BOAOPOAA W M3MEPEHHUE MOCTOSHHOU
Punoepra.

Tema 3. Duzuka amommnozo A0pa u INeMeHMAaAPHBIX YACM UL,

Hyxnonnas monens siapa I'eiizenOepra—MBanenko. 3apsg sjupa. MaccoBoe 4HCIIO spa.
MzoTtomsl.

PammoakTuBHOCTH. Anbda-pacnaa. DNEKTPOHHBIA M TMO3UTPOHHBIA Oera-pacman. ['amma-
U3JIy4YeHUE.

3aKkoH paauoaKTHBHOTO pacmanga. PammoaktwBHBIE wu30TONBI B mpupone. CBoiicTBa
MOHU3UPYIOLIETO U3NydYeHUsl. BiusHue paJinoakTUBHOCTU Ha JKMBbIE OpraHu3Mbl. EcTecTBeHHBII
¢don uznydenus. Jlosumerpusi.

DHeprus CBA3M HYKIOHOB B siipe. SnepHble cuibl. [ledekT maccsl sapa.

Aneprsie peaknuu. [lenmenue u cuaTe3 Aaep. SAnepHelie peakTopsl. [IpobiaeMbl ympaBiaseMoro
TEPMOSIZIEPHOTO CHHTE3a. DKOJIOTUYECKHUE aCIIEKThl Pa3BUTHS SACPHOU SHEPTETUKHU.

MeTobl perucTpali U UCCIEA0BAHUS SJIEMEHTaPHBIX YACTHII.

dDyHAaMEHTAIBHbIC B3aUMOJICUCTBUA. bapuOHBI, Me30HBI W JIENTOHBL [IpeacraBieHue o
CrangaptHoi Mmoaenu. KBapk-riirooHHast MOJIEb aJIpOHOB.

®dwusuka 3a npeaenamu CtannaptHoit moaenu. TEMHas MmaTepus U TEMHAst YHEPTHsL.

EnuHCcTBO M3myecKoi KapTHHBI MHpA.

TexHu4Yeckre yCTpPOMCTBA M TEXHOJOTMYECKHE MPOIIECCHL: TO3UMETpP, Kamepa BuibcoHa,
SIIEPHBIA PEaKTOp, TEPMOSICPHBIA peakTop, aTOMHasi 00M0a, MarHUTHO-PE30HAHCHAS TOMOTpaQusI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomaoi, nPAKMUKYM.

HccnenoBanne TpekoB 4acTHil (10 TOTOBBIM (oTorpadusim).

HccnenoBanue paanoakTUBHOTO (hOHA C MCIIOIB30BAHUEM JO3UMETPA.

W3ydenue nornomieHus 6eTa-4yacTUll aTFOMUHUCM.

Pa3nen 8. JieMeHTHI ACTPOHOMUH U aCTPOGU3UKHU.

Otanbl pa3BUTUs acTpoHOMUU. [IpukinaaHoe U MUPOBO33PEHUYECKOE 3HAYECHUE aCTPOHOMMUHU.
[TpuMeHNMOCTB 3aKOHOB (DU3UKH JIJIs1 OOBICHEHHS PUPOIHI KOCMHYECKUX OOBEKTOB.

Metoasl acTpoHOMHYECKMX ucclenoBaHuid. COBpEMEHHBIE ONTHYECKUE TEJIECKOIIbI,
PaIuOTENECKOIbI, BHEATMOC(hEepHast aCTPOHOMMUSL.

Bun 38é3nHoro HeOa. Co3Be3usi, sipkue 3BE3/IbI, MIIAHETHI, UX BUTUMOE JIBUKEHUE.

ConneuHas cucrema.

Comnne. ConmHeunast akTUBHOCTB. McTounuk sneprun CorHIIA U 3BE3].

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. [luarpaMma «CneKTpaJIbHbIN KJIACC — CBETUMOCTDY.
3BE3M1bI TIIABHOHM MOCIIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTBY JUIS 3BE3[ TIIaBHOM
nocjeaoBaTeibHOCTU. BHyTpenHee crTpoeHue 3BE37. COBpeMEHHBIE NPEACTABICHUS O
MPOUCXOXKICHUU U 3BOJIIOIMKM CoJHIIA ¥ 3BE3T. DTalbl )KU3HU 3BE3.

Muneunsiii [lyte — Hama [Nanaktuka. [Tonoxxenue u aemkenue ConHia B [amaktuke. Tumbl
rajakTuk. PaguoranakTuku u kBa3apbl. UEpHbIE AbIPHI B AlIpax TaJIaKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa0O0ma. Paszberamme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkToBOE M3ITyYEHHE.

MacmrabHast cTpyktypa Beenennoit. MeraramakTuka.

Hepeménnsie mpoo6aeMbl aCTPOHOMHH.

Yuenuuecxkue nabnrooenus.
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Habnronenus 3BE3qH0oro Heba HEBOOPYKEHHBIM I1a30M C MCIIOJIb30BAHHEM KOMITbIOTEPHBIX
MIPUIIOKEHUH IS OTPEIeTICHUS TTOJIOKEHUSI HEOECHBIX 00BbEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHbBIC
co3Be3aust CeBepHOTo NOJIyHIApUsl U SIPKUE 3BE3/IBL.

Hab6mronenus B Teneckorn JIyHbl, IaHeT, TYMaHHOCTEH U 3BE3HBIX CKOTIJICHUM.

Du3uyecKuil NPaKTHKYM.

Crioco0bl m3MepeHusT (PU3MYECKUX BETUYUH C HMCIOJIb30BAHUEM aHAJOTOBBIX M ITH(POBBIX
M3MEPUTENBHBIX TPUOOPOB U KOMIBIOTEPHBIX TATYMKOBBIX CUCTEM. AOCOTIOTHBIE U OTHOCHTEIbHBIE
MMOTPEITHOCTH U3MEPEHUM (U3NUeCKUX BenurH. OlleHKa TPaHUI] IIOTPEITHOCTEH.

[TpoBeieHHEe KOCBEHHBIX W3MEPEHUM, UCCIACAOBAHUN 3aBUCHUMOCTEH (PHM3MUECKUX BEIIMYHUH,
MIPOBEPKA MPEUIOKEHHBIX THUIOTE3 (BBIOOP M3 paboOT, OMUCAaHHBIX B TEMaTHUYECKHX pas3fesiax
«Y4YeHUYECKUH IKCIICPUMEHT, 1a00paTOPHBIC PA0OTHI, TPAKTUKYM) ).

O6o00mariee NMOBTOPEHHE.

O06o0061IeHre U cucTeMaTu3aIus CoJAePKaHus pa3aenoB Kypca «MexaHukay, «MoJekysapHas
(bu3NKa 1 TepMOJMHAMUKAY, « DNEKTPOAUHAMUKay, «KonebaHus u BOIHBD, « OCHOBBI CIIEUATBLHOM
TEOPUU OTHOCUTEIHHOCTHY, «KBaHTOBas husmkay, « IIEMEHTH aCTPOHOMHH M aCTPOPUZUKNY.

Ponb ¢u3uku 1 acCTPOHOMUU B SKOHOMUUYECKOH, TEXHOJIOTUUECKOH, COITUATBHON U STUYECKOM
chepax ACATEITHPHOCTH YEJIOBEKA, POJIb U MECTO (PM3UKH MU ACTPOHOMHHU B COBPEMEHHOUN HAy4YHOMH
KapTUHE MHpa, 3HAYCHHE OINUCATEIbHOW, CHUCTEeMATH3UPYIOIIEH, OOBSCHUTEIBHOU U
MMPOTHOCTUYECKON (yHKIMH (DU3UUECcKOr TeopHuH, poib (PU3HMYECKONH TEOpHUU B (HOPMHPOBAHHUU
MpeACTaBIeHUN 0 (U3UUECKON KapTUHE MHUPa, MECTO (PU3UIECKOW KapTHHBI MUpa B OOIIEM sy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IPUPOLE.

MesknpeamMeTHbie CBSI3H.

W3ydenne kypca ¢uszuku yriyonéHHoro ypoBHs B 11 kitacce ocyiecTBiseTcs € y4ETOM
COJIEPKATETHLHBIX MEXKITPEMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu
U TEXHOJIOTHUH.

Meosicnpeomemnvie  NOHAMUA, C6A3AHHbIE  C  U3YYEHUEM  MEmO0008  HAYUHO20
no3HaHuA: SBICHUE, HAYYHBIN (QaKT, TMIIOTE3a, U3NUecKas BETHUMHA, 3aKOH, TEOpHUs, HAOIIOACHHE,
SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJICNb, U3MEPEHHE, MOTPEITHOCTH U3MEPEHUHN, N3MEPUTEIbHBIC
puoopPbI, U(poBast 1adopaTopusl.

Mamemamuxka: pelieHue CUCTeMbl ypaBHeHHIl. TpuroHomerpuyeckue (QyHKIUU: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKI€CTBO. BEKTOPHI U KX TPOESKIIUU
Ha OCH KOOpJWHAT, CIIOKeHHEe BEKTOpoB. IIpom3Bomnbie »iaeMeHTapHBIX (GyHKImi. [Ipr3Haku
0100MsI TPEYTOJILHUKOB, OTPE/ICIICHUE ILIOMAIN ITOCKUX Guryp u o0béma Tel.

buonozua: >nextpudeckue SBICHUS B KUBOUM MPUpPOJe, KoueOaTenbHbIE JBHKCHHS B KUBOMN
MpUPOJIe, HKOJOTHYECKUE PHUCKU TMPU TPOU3BOJCTBE DJIEKTPOIHEPTHHU, 3SIJIEKTPOMATHUTHOES
3arpsi3HEHUE OKPY KAIOLIEH Cpeibl, yIbTPa3ByKOBas IUATHOCTUKA B MEIUIIMHE, OITUYECKUE SIBIICHUS
B JKMBOU IIPUPOJE.

Xumusa: CTpOEHHE ATOMOB M MOJIEKYJI, KPUCTAINIMYECKAS CTPYKTYpa TBEPABIX TEJI, MEXaHU3MBbI
00pa3oBaHus KPUCTAITMYECKON PEIIETKU, CTIEKTPAIbHBIA aHAIN3.

T'eozpaghusn: MarHUTHBIE TIONIOCA 3€MITH, 3alie)KHM MArHUTHBIX Py, (OTOChEMKA 3eMHOU
MMOBEPXHOCTH, cericmorpad.

Texnonocusa: NPUMEHEHUE MOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JEKTPOABHUIATEIH
SlkoOu, TeHepaTOp TNEPEMEHHOrO0 TOKa, WHAYKIMOHHAs Te4b, JHMHHUHM OJJIEKTpoIepenad,
AJIEKTPOJBUTATENh, pagap, paguoONpUEMHUK, TEIeBU30p, aHTeHHa, Tenedon, CBU-meus,
yJIbTPa3ByKOBasi JUarHOCTHKA B TEXHUKE, TPOCKIIMOHHBIN alliapaT, BOJIOKOHHAS ONTUKA, COJIHEYHAs
Oarapesi, CITyTHUKOBBIE IPUEMHUKH, SFCpHAs YHEPTETUKA U SKOJIOTUICCKUE aCTIEKThI €€ Pa3BUTHSL.
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IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA 1TPOI'PAMMEI 110 ®U3UKE HA YPOBHE
CPEIHEI'O OBLIEI'O OBPASOBAHUAJIMUYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbHI

JIn4YHOCTHBIE Pe3yabTaThl OCBOCHUs ydeOHOTro mpenMera «Du3MKa» JTOMKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOY4YaIOIIMXCSl PYKOBOICTBOBAaTHCA CGHOPMUPOBAHHOW BHYTpPEHHEH
MO3UIMEN TUYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPUEHTALIMM, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIMX TPAJAULIMOHHBIM IIEHHOCTSIM POCCUICKOTO OOIIECTBA, PACIIMPEHHE KU3HEHHOTO
ONbITa U OMBITA JACATEIBHOCTH B MPOLIECCE PEATU3ALNN OCHOBHBIX HAIIPABICHUI BOCIIUTATEIbHON
JEATEIbHOCTH, B TOM YHCJIE€ B YACTHU:

rPa’kKIAHCKOr0 BOCIIUTAHUSA:

e Cc(hHOpPMUPOBAHHOCTh TPAXKIAAHCKOW TMO3HMIIMKM  OOyYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTRA;

e TMPUHATHE TPAJUIIMOHHBIX OOIIECYEIIOBEUECKUX TYMAHUCTUYECKUX M JIEMOKPATUUYECKHUX
IIEHHOCTE;

e TOTOBHOCTh BECTH COBMECTHYIO MACSITENHLHOCTh B HMHTEpecax TpakJaHCKOTo OOIIecTBa,
y4acTBOBaTh B CAaMOYIIPaBICHUH B 00pa30BaTEIbHON OpraHU3allly;

e yYMEHHE B3aUMO/ICHCTBOBATH C COITUATHHBIMU HHCTUTYTAMHU B COOTBETCTBUH C UX QYHKITHSIMH
Y Ha3HAYEHUEM;

e TOTOBHOCTb K TYMaHHTAapHOW U BOJOHTEPCKOU JIEATETBLHOCTH.

NaTPHOTHYECKOr0 BOCIIMTAHUSA:

e C(OPMHUPOBAHHOCTh POCCUNCKON IPaXKTAHCKON MICHTUYHOCTH, TATPHOTH3MA;
e I[EHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, IOCTHXKECHHSIM POCCUMCKHUX YUEHBIX
B 0071aCTH (PM3UKHU U TEXHHUKE.
JAYXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

e cOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHUS;
e CIMOCOOHOCTH OIEHUBATH CUTYAIUIO U TPUHUMATh OCO3HAHHBIE PEUICHHS, OPUCHTHPYSICH HA
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUEHOTO;
e OCO3HAHUE JIMYHOTO BKJIA/Ia B TOCTPOCHHE YCTOMYHUBOTO OYAyIIErO.
3CTETHYECKOI0 BOCTIMTAHMS:

e OCTETHYECKOE OTHOIIEHHWE K MUPY, BKIIIOYAs SCTETHKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
dusznuecko HayKe.
TPYA0BOr0 BOCIIUTAHUSA:

e HWHTEpEC K pa3IMUHbIM cepaM mpodecCHOHATHEHOM EATSIHPHOCTH, B TOM YHCIIE CBA3aHHBIM
¢ pu3MKOl U TEXHHKOH, YMEHHUE COBEpIIATh OCO3HAHHBIA BBIOOP Oymymiel mpodeccuu u
peann30BBIBATh COOCTBEHHBIC KU3HEHHBIC TUIAHBL,
e TOTOBHOCTH M CIOCOOHOCTH K OOpa3OBaHUIO M CaMOOOPa30BaHHIO B 00MacTH (DU3UKH HA
NPOTSDKEHUU BCEH KU3HHU.
IKOJIOTHY€eCKOr0 BOCTIUTAHUS:

e CPOPMHUPOBAHHOCTh OSKOJIOTUYECKON KYJIbTYPhl, OCO3HAHHE TJIOOATLHOTO XapakTepa
9KOJIOTHYECKUX TTPOOIeM;

e TIJIAHUPOBAHHWE U OCYIIECTRIICHUE JICCTBUN B OKPY’KAIOIIEH cpejie Ha OCHOBE 3HAHUS 1efiei
YCTOMYHMBOTO pa3BUTHUSI YEJIOBEUECTBA;
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pacIIMpeHue OIbITA ISATEILHOCTH SKOJIOTHYECKOM HAITPABJICHHOCTH HA OCHOBE UMEIOIINXCS
3HaHWH 1o HU3UKeE.

HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
busznueckol HayKu;

0CO3HAHHUE IIEHHOCTH HAYyYHOU JEATCIHOCTH, TOTOBHOCTh B IMPOIECCE M3YUYCHHS (DU3HKH
OCYILECTBIIATh TPOCKTHYIO W HCCIIEIOBATEIIbCKYIO JICATCIIbHOCTh HHAWBUAYAJIbHO H B
rpyIie.

METANPEJAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/lbHbIE YHUBEpPCAJIbHbIE YUeOHbIE IelCTBUS
Ba3oBble Jornueckue geiicTBus:

caMOoCTOATENbHO (OPMYTUPOBATh W aKTyalU3HpOBaTh MpobiemMy, paccMaTpuBath &
BCECTOPOHHE;

ONpPENEeNATh LeNn AeATEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUH UX JTOCTUKEHUS,
BBIABJISITH 3aKOHOMEPHOCTH U MIPOTHUBOPEUUS B pACCMaTPUBAEMBbIX (DU3HUECKHUX SBICHUSX;
pa3pabaThIBaTh TUIAH PEIICHUS TPOOIEMBI C YUETOM aHAIN3a UMEIONINXCS MaTePUATbHBIX U
HEMAaTePHaIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JIECSATEIBHOCTH, OIEHMBATh COOTBETCTBUE pPE3YJbTATOB IEJISM,
OLICHUBATh PUCKU MOCIEACTBUN AEATEIbHOCTH;

KOOPJAUHUPOBATh U BBHINOJHATH pabOTy B YCJIOBHSX pPEATbHOrO, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3oBble ncciienoBarejbCcKue JeHCTBUA .

BJIaJICTh HAYYHOH TEPMHUHOJIOTHMCH, KIIFOYCBBIMH IOHATHSAMHU M METOAAMHU (U3UUYCCKOM
HAYKU;

BJIaJICTh HAaBBIKAMH Y4eOHO-UCCJICAOBATEIIBCKON W IMPOCKTHOM JEATEILHOCTH B 00JIACTH
(U3HKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHUS
3a1a4 (PU3UYECKOr0 COJICPIKAHUS, TPUMECHECHHUIO Pa3IMUYHBIX METO/IOB ITO3HAHHMS;

BIQJICTh BUJAMHU JEATECILHOCTH I10 IOJYYCHHIO HOBOTO 3HAHMS, €ro HHTEpIpETaluH,
npeoOpa3oBaHUI0 M MPHUMEHECHHUIO B Pa3JUYHBIX y4eOHBIX CHUTYyalHSIX, B TOM YHCIIE IPH
CO3JIaHUHU YYCOHBIX IIPOCKTOB B 00JIACTH (PUBUKH;

BBISIBIIATH IIPUYMHHO-CJICACTBECHHBIC CBSI3H M aKTyaJIM3HPOBATh 3a/1a4y, BBIIBUTATh THIIOTE3Y
e pelleHHs, HAXOIUTh apryMEHTHI JUIS J0Ka3aTelIbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh
IapaMeTpbl U KPUTEPUU PEIICHUS;

aQHaJIM3UPOBATh IMOJYUYCHHBIC B XOJC PEIICHUS 3aa4d PEe3yJIbTaThl, KpUTHYSCKH OILICHUBAThH
HX JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHHE B HOBBIX YCIOBHSIX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTeIbHON ACATEILHOCTH, B TOM
YHUCJIC TIPU U3YYCHUH (DU3UKH;

JIlaBaTh OICHKY HOBBIM CHUTYaIlHsIM, OLICHUBATh PUOOPECTEHHBIH OIIBIT;

YMETh IICPEHOCUTD 3HAHMS 1O (U3HKE B IPAKTHYCCKYIO 00J1aCTh KU3HEACATEIbHOCTH;
yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IIPEAMETHBIX 00JIaCTCH;

BBIJIBUTAaTh HOBBIC HJICH, ITPEIIaraTb OpUTrHHAIBHBIC OIXOIbI U PEIICHUS,

CTaBHUTh MPOOJIEMBI U 3a/1a4H, JOIYCKAIOIINE aJbTePHATUBHBIC PCIIICHHMS.

Pabora ¢ undopmanmueii:
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e BIAJCTh HABBIKAMHU MOJy4YeHUS UHGOOPMAINU (U3NYECKOTO COJIEPKaHUS U3 MCTOUYHHUKOB
Pa3HBIX THUIIOB, CAMOCTOATCIBHO OCYHICCTBIIATH IIOMCK, aHaJIW3, CHUCTEMATHU3AllUIO H
WHTEpIpeTalnio HHHOPMALIMK PA3TUYHBIX BUIOB U (hOpPM MpeacTaBlICHHUS,

e OIICHUBATH JIOCTOBEPHOCTH HH(MOPMAIINH;

e HCIOJB30BATh CPEACTBA MHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEILICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX 1 OPTaHU3AIIMOHHBIX 33729 C COOIOICHIEM TpeOOBaHUI
OPrOHOMHKHU, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECypcoCcOEpeKeHUs, MPABOBBIX H
ATHYCCKUX HOPM, HOPM HH(OPMAITHOHHON 0€30MacHOCTH;

e  CO3[IaBaTh TEKCTHI PU3MUECKOTO COACPKAHUS B PA3TUIHBIX (hopMaTax ¢ yu€TOM Ha3HAUCHUS
uH(poOpMaIMU U 1eJIeBON ayIUTOPUHU, BbIOMpas ONTUMANIbHYIO (OpMYy MpEACTaBICHUS U
BU3YyaJIU3aLIUH.

KoMMyHHKAaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

e OCYIIECTBIATH OOIIEHUE HAa YpoKaX (PU3UKH U BO BHEYPOUHOU JESITEIbHOCTH;
e pacmo3HaBaTh MPEANOCHUIKY KOHMIUKTHBIX CUTYAI[UH U CMATYATh KOH(IUKTHI,
e Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB;
e TOHUMATh U UCIOJIB30BATH IPEUMYIIECTBA KOMAHIHOW U WHIUBUIYaTbHONU PabOTHL;
e BHIOMpaATh TEMATUKy M METOJbI COBMECTHBIX JACHCTBHUU C y4€TOM OOIIMX WHTEPECOB M
BO3MOKHOCTEM KaXXJ0T0 YiieHa KOJUUIEKTUBA;
e IIPUHHUMATBh LIE€JIU COBMECTHOM JIEATEIIbHOCTH, OPTaHU30BBIBATh U KOOPANHUPOBATH IEUCTBUS
1o €€ MOCTHIKEHUIO: COCTABIATh IUIAH JAEHMCTBUW, PACHpEIeNATh POJIM ¢ YYETOM MHEHUN
YYaCTHHUKOB, 00CYX/1aTh PE3yJIbTaThl COBMECTHOU PabOTHI;
e OIICHMBATH KAYE€CTBO CBOETO BKJIA/Ia M KaXkJOr0 YYaCTHUKA KOMaH bl B OOIIMI pe3yIbTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM;
e IpemiaraTb HOBBIE NPOEKTHI, OLIEHWBATh HACU C MO3UIMHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;
e  OCYUIECTBIIATH MO3UTUBHOE CTPATErMYECKOE MOBEACHUE B PA3JIMYHBIX CUTYalUSIX, TPOSBISATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUITUATUBHBIM.
PeryasiTuBHbIe YHHBeEpPCAJIbHbIE YUeOHbIE el CTBHUSA
Camoopranmn3zanus:

e CaMOCTOSTEIIbHO OCYIIECTBISTh IO3HABATEIBHYIO JEATEIHHOCTh B 00NACTH (U3HKU H
aCTPOHOMUH, BBISIBISITH IPOOJIEMBL, CTABUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aUH;

e CaMOCTOSITEJIbHO COCTABJIATH IUIAH PELICHUS PACUYETHBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBIITOJIHEHHS TPAKTHYECKOW pabOThl € y4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEW M IPEANTOYTEHH;

e JIaBaTh OLICHKY HOBBIM CUTYyallUsM;

e  pacHIMPATH paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIMOYTCHUH;

e Jle7aTh OCO3HAHHBIA BHIOOpP, apryMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pELIEHHE;

e OIEHUBATh MPHUOOPETEHHBIN OIIBIT,

e CIocoOCTBOBaThH (HOPMHUPOBAHUIO U TIPOSIBICHUIO IPYIUIIUHA B 00J1aCTH (DU3UKH, TTOCTOSTHHO
MOBBIIATE CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBCHb.

CaMOKOHTPOJ/Ib, IMOLMOHAJIbHBIN HHTEJVIEKT:

e JaBaTb OLCHKY HOBBIM CHTYyallUsIM, BHOCHTb KOPPCKTHBbI B ACATCIBHOCTBH, OLICHWBATH
COOTBCTCTBHUC PEC3YJIbTATOB LCIIAM;

e BJIAaACTHh HaBBIKAMH IMO3HABATEIbHON pe(bneKcm/I KaK OCO3HaHUA COBCPIIACMBIX ﬂeﬁCTBHﬁ n
MBICIIMTCIIBHBIX IIPOLECCCOB, UX PC3YJILTATOB U OCHOBaHI/IfI;

e HCIIOJBb30BATh HpI/IéMBI pe(bHeKCPII/I JJIs1 OOCHKH CUTYaluu, BBI60pa BCPHOI'O PCIICHU A,

e YMCTb OUCHUBATHh PUCKHU U CBOCBPEMCHHO IIPUHUMATh PCIICHUA 110 KX CHUXKXCHUIO,

¢ TIpUHHUMATb MOTUBBI U APTYMCHTBI JPYTUX IIPHU aHAJINU3€C PC3YJIbTATOB ACATCIBHOCTHU,
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e MpPUHHUMATH ce0s, MOHUMAs CBOM HEAOCTATKH U JOCTOMHCTBA;

e TPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTATOB JAEATEIbHOCTH;

e TMPHU3HABATH CBOE MPABO M MPABO JIPYTHX HA OIIUOKHU.
B mporiiecce mocTuxkeHus TMIHOCTHBIX PE3YIBTATOB OCBOCHUS MPOTPAMMBI 10 (DU3UKE ISl YPOBHS
cpenHero o0riero oopa3oBaHusl y 0OyJarOMIMXCsl COBEPIICHCTBYETCS YMOIMOHATBHBIA WHTEJICKT,
MpenoJiaralomuii cOpMUPOBAHHOCTD:

e CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTH MOHHUMATH CBOE DMOIIMOHAILHOE COCTOSHHME,
BUJIETH HAIPaBJICHUS Pa3BUTHUS COOCTBEHHON SMOIMOHAIBHOM C(pephl, OBITH YBEPECHHBIM B
cebe;

e  CaMOpEryIMPOBAHUS, BKIFOUYAIOIETO CAMOKOHTPOJIb, YMEHHME IPUHUMATH OTBETCTBEHHOCTE
3a CBOE IOBEICHHE, CIOCOOHOCTH agalTHPOBATHCSA K SMOIMOHAIBHBIM HM3MEHEHHSIM M
IPOSIBIIATH THOKOCTh, OBITH OTKPBITBIM HOBOMY;

e BHYTPEHHEH MOTHBALMM, BKJIOYAIOMIEH CTPEMIICHUE K JOCTHUIKECHUIO LEIU U YCHEXY,
ONTHMHU3M, HHUIIMATUBHOCTh, YMCHHUE JICHCTBOBATh, HCXO/Is U3 CBOMX BO3MOXKHOCTEH;

e DOMIIaTHH, BKJIIOYAIOMICH CHOCOOHOCTh ITOHMMATh SMOIMOHAJIBLHOE COCTOSHHE JPYTHX,
YYUTBIBATH €r0 IPH OCYINCCTBICHHH OOIICHHUSA, CIOCOOHOCTh K COYYBCTBHIO M
COIIEPEKUBAHUIO,

e  COIMAJbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BHICTpAWBATh OTHOIICHHUS C APYTHMH
JFOBMH, 3a00TUTECS, TIPOSIBIISITh HHTEPEC M pa3peliaTh KOH(PIUKTEL

IMPEIMETHBIE PE3VYJIbTATBI

K xonmy oOyuenuss B 10 knacce npeIMeTHBIC PE3yJIbTaThl Ha YIIIYOJEHHOM YpPOBHE OJIKHBI
OTpaxkaTh CPOPMHUPOBAHHOCTD Y O0OYJAFOIIUXCS YMEHUN:

e TOHWUMATH POJH PUZUKHU B SIKOHOMUUIECCKOH, TEXHOIOTHUECKON, YKOJIOTHUECKON, COIIMAITEHON
U ITUYECKON cdepax AeITeNbHOCTH YelIOBEKa, POib U MeCTO (PU3UKH B COBPEMEHHOMN
HAyYHOW KapTHHE MHUPA, 3HAUCHHUE OIMUCATCIHbHON, CHCTEMAaTU3UPYIOIEH, OOBICHUTEIIHHON
Y TIPOTHOCTUYECKON PYHKIUN (HU3UIECKON TEOPHH — MEXaHUKH, MOJICKYJISIPHON (DU3UKU U
TEPMOJIMHAMHUKH, POJIb (DHU3HICCKOU TCOpHH B (hOPMHUPOBAHUH ITPEICTABICHUM O (PH3HMICCKOM
KapTUHE MHPA;

e pa3nIM4YaTh YCIIOBUS MPUMEHUMOCTH MOJIEieH (U3UYSCKUX TEI M TPOILECCOB (SIBICHHI):
WHEepLUHAIbHAs CHCTEMa OTCYETa, aOCOJMIOTHO TBEPAOE TEJO, MaTepualibHAas TOYKa,
PaBHOYCKOPEHHOE JIBH)KCHHE, CBOOOAHOE TajeHue, aOCOMIOTHO ympyras aedopmarms,
a0COJIIOTHO yIPYyroe M abCOJMIOTHO HEYIPYTroe CTOJKHOBEHHS, MOJENH Ta3a, >KUAKOCTH U
TBEPJOTO (KPHUCTAUIMUECKOTO) TeNla, HWJeadbHBIA Ta3, TOYECUHBIH 3apsi, OIHOPOJIHOC
BIIEKTPUUECKOE TI0JIE;

e Ppa3nM4YaTh YCIOBHUS (TPaHHUIIBI, 00JACTH) MPUMEHUMOCTH (GU3UIECKUX 3aKOHOB, TOHUMATh
BCeOOmMi XapakTep (yHIAMEHTAIBHBIX 3aKOHOB W OTPAHHUYCHHOCTH HCITOIB30BaHUS
YaCTHBIX 3aKOHOB;

e AQHAJM3HWPOBATH U OOBICHATH MEXAHWYECKHE MPOIECCHl M SIBICHHS, MCIIOIB3YsT OCHOBHBIE
MOJIOKCHHS U 3aKOHBI MEXaHHUKHU (OTHOCUTEIHLHOCTh MEXaHUYECKOTO JABMKECHHUS, (HOPMYITBI
KMHEMAaTHUKH PAaBHOYCKOPEHHOTO JBWKCHUs, MpeoOpa3oBanus [amwmes it CKOPOCTH M
nepeMeleHus, 3akoubl HproToHa, MpUHIIUIT OTHOCUTENBHOCTH ["anuiies, 3aKk0H BCEMUPHOTO
TATOTCHUS, 3aKOHBI COXPAHCHUS UMITYJIbCa U MEXaHHUYECKON YHEPTHUH, CBSI3b PAOOTHI CHUJIBI C
M3MEHEHUEM MEXAHUYECKOW SHEPruu, yCIIOBUS PAaBHOBECHS TBEPIOTO Tejia), MPU ITOM
WCIIOJIb30BaTh MAaTEMAaTHYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS MPUMEHUMOCTH
(du3nUecKnx 3aKOHOB: MpeoOpa3oBanmii ["anumes;, BTOPOro M TPEThero 3aKOHOB HBIOTOHA,
3aKOHOB COXPAHEHMS UMITYJIbCa U MEXaHUUECKOM YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHHUS;

e aHAJM3HWPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SIBICHUSA, HWCIOJIb3Yys OCHOBHBIE
nonoxkenuss MKT u 3akoHBI MONEKYNIApHOW (PU3UKU U TEPMOTUHAMUKH (CBSI3b JABICHUS
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MJICAJIBHOTO Tra3a CcoO CpeAHeld KUHETMYECKOM »SHEpPrued TEIJIOBOTO JBMIKCHUS U
KOHIIEHTpAIMEN ero MOJIEKYJI, CBSI3b TEeMIIEpaTyphbl BEIIECTBA CO CpeJHEH KWHETHUYECKOM
SHEpruey TEMJIOBOrO JIBUKEHHS €ro 4YacTHull, CBA3b JABJICHHUS HUJCaJIbHOTO Ta3a ¢
KOHIIEHTpallMe MOJIEKYyJd M €ro TeMmmepaTypol, ypaBHeHue MeneneeBa—KnanelpoHna,
NEPBbIA 3aKOH TEPMOAMHAMUKHU, 32aKOH COXPAHEHUSI YHEPTUH B TEIIOBBIX MPOIECCAX), TPU
9TOM HCMOJb30BaTh MAaTEMaTUUYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCIOBUSA
NPUMEHUMOCTHU ypaBHeHUs MenaeneeBa—Knanenpona;

AQHAJIM3UPOBATH U OOBICHATDH DJICKTPUUCCKHE SBICHUS, UCTIOJIB3YsI OCHOBHBIC TTOJOKCHUS U
3aKOHBI AJIEKTPOJUHAMHUKH (3aKOH COXPAHEHUS 3JIEKTPUYECKOro 3apsiia, 3akoH Kyiona,
MOTEHIIUAIIBHOCTh 3JICKTPOCTATUYECKOTO MOJI, MPUHIMIT CYNEPHO3UIIUHN SJICKTPUUECKHUX
MOJIeH, MPU ITOM yKa3bIBasi yCJIOBUSI TPUMEHUMOCTH 3akoHa KyioHa, a Takxke mpakTH4eCcKu
Ba)KHBIE COOTHOIICHUS: 3aKOHbI OMa JI y4acTKa LENU U I 3aMKHYTOH 3JIEKTPUUYECKON
nenw, 3akoH J[xoyns—Jlenna, npaBuia Kupxroda, 3akonsr @apaes 1uist 3JIeKTpoIn3a);
OTUCHIBaTh (PU3MYECKHE MPOIECChl W SBIICHHS, HWCIIONL3Ys BEIMYHUHBL IEPEMEIICHHE,
CKOpPOCTh, YCKOPEHHE, UMITYJIbC TeJla M CHUCTEMBI TEJ, CHJIa, MOMEHT CHUJbI, JaBICHUE,
MOTEHIMANbHAS] SHEPTHsl, KHHETUYECKasl YHEPTUs, MEeXaHW4ecKas YHeprusi, padoTa CHIIBI,
[EHTPOCTPEMUTEIILHOE YCKOPEHHUE, CHJIA TSKECTH, CHIIa yIIPYTOCTH, CHJIa TPEHHUSI, MOIITHOCTH,
JHEprus B3aUMOJCUCTBHs Tela ¢ 3eMiil BOMM3M €€ MOBEPXHOCTH, DHEPIHsl YIPYyrou
nedopMarnuy Mpy>KUHBI, KOJUYSCTBO TEIJIOTHI, a0OCONIOTHAS TeMIIepaTypa Teja, padora B
TEPMOIMHAMHUKE, BHYTPEHHSISI SHEPTUS UICATEHOTO OJTHOATOMHOTO r'a3a, paboTa uIeaTbHOTO
rasa, OTHOCHUTEJbHAs BIAXHOCTh Bo3ayxa, KIIJ[ wuaeanbHOro TEmjaoBOrO IBUTATENS;
AJIEKTPUUYECKOE TMOJie, HANPSHKEHHOCTh JJEKTPUUECKOTO TOJIsL, HANpPsLKEHHOCTH TOJS
TOYEYHOI'0 3apsija WIM 3apsHKEHHOTO Iapa B BaKyyMe€ U B JUAJICKTPUKE, TOTEHIHAI
3JIEKTPOCTATUUECKOTO MOJIS, Pa3HOCTh MOTEHIIMAJIOB, JIEKTPOABIKYIIAsK CUJIa, CUJIa TOKa,
HampspDKEHWE, MOIIMHOCTh TOKa, »JJEKTpuuYeckas EMKOCTh IUIOCKOIO KOHJIEHCATopa,
COMPOTUBIICHHE YYacTKa IEMU C TOCJIEIOBATEIbHBIM W TapaJUIeIbHBIM COEIUHEHUEM
PE3UCTOPOB, IHEPTU FJICKTPUIECKOTO MOJIsI KOHICHCATOPa;

OOBSACHATh OCOOCHHOCTH MPOTECKAaHUS (PU3MUECKUX SBICHUN: MEXaHUUYECKOE IBHIKCHHE,
TEIJIOBOE JBM)KCHHME YACTHUIl BEHIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBUIKEHUE,
muddys3usa, wucnapeHue, KUIEHHE | KOHJCHCAIWsA, IUIABICHHUE W KPUCTAILIU3AIU,
HAaMpaBJIEHHOCTh TEILIONEPEAAUr, FAEKTPU3aLUs TeJl, SKBUIIOTEHIIMAIbHOCTh TOBEPXHOCTH
3apsSHKEHHOTO ITPOBOIHUKA;

MPOBOJIUTH KCCIICJIOBAHUE 3aBUCHMOCTH OJHOW (DM3WYECKOW BEIMYUHBI OT JPYrod ¢
W CIIOJIb30BaHUEM IPSMBIX H3MEPEHHUH, IIPH ’TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH
Pe3yJIbTATHI MOTYYCHHOW 3aBUCUMOCTH (DU3UYCCKUX BEJIMYHUH B BUAC TPA(UKOB C YIETOM
a0COJTIOTHBIX TTOTPEITHOCTEH M3MEPEHUH, JIeIaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIIECI0BaHHUS,;
MIPOBOJIUTH KOCBEHHBIC M3MEPEHUS (PU3HUIECKUX BEJTMYHH, TPH 3TOM BBIOMPATH ONITHMaJTBHBINA
METOJI U3MEPEHHUS, OLICHNBATh aOCONIOTHBIE M OTHOCUTENbHBIE MOTPEITHOCTH MPSIMBIX U
KOCBEHHBIX U3MEPECHU;

MPOBOJUTH OMBITHI 1O MPOBEPKE MPEATOKEHHON TUIOTE3bl: MIAHUPOBATH IKCIEPUMEHT,
cobupaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJW3UPOBATh IMOJIYYEHHBIE PE3YyIbTAaThl U
JIeaTh BBIBOJ O CTATyCE MPEI0KEHHOM TUIIOTE3bL;

co0TFI0OIaTh ITpaBHIIa 0€30TACHOTO TPY/Ia IIPH ITPOBSACHUH UCCIICIOBAHUH B paMKaX Y4eOHOTO
IKCTIIEPUMEHTA, TPAKTUKYMA U y4eOHO-UCCIIEIOBATEILCKON U TPOEKTHON JESITEIEHOCTH C
HCIIOJIb30BAaHHEM U3MEPHUTEIBHBIX YCTPOUCTB | JIa0OPAaTOPHOTO 000PYIOBAHUS;

pemaTh pacu€THHIC 3aaUu C SIBHO 33JaHHON U HESBHO 33JIaHHON (PU3UYIECKOI MOIETBIO: Ha
OCHOBAaHWHU aHaJIM3a YyCJIOBUS OOOCHOBBIBATH BBIOOP (DH3MUECKON MOCIIH, OTBEYAIOIICH
TpeOOBaHUSAM 3aJaYd, MPUMEHATH (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W IOCTYJIAThI
(GU3UYECKUX TEOPUH TPH MCIOJB30BAaHMM MaTeMaTHYECKMX METOJIOB PEIICHHS 3ajaad,
MPOBOJIUTH PAcUY€Thl Ha OCHOBAHUW MMEIOIIMXCS JaHHBIX, aHAJIM3UPOBATH PE3YJIbTATHl U
KOPPEKTHUPOBATH METO/IbI PEIICHUS C YUETOM MOITYUYEHHBIX PE3YJIbTATOB;
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e pelIaTh KAueCTBEHHBIC 3a/1a4H, TPEOYIOIIMEe MPUMEHECHMS 3HAHUH U3 Pa3HBIX Pa3/IesioB Kypca
(bU3UKH, a TAK)KE MHTETPAIIMU 3HAHUI M3 JPYTUX IPEIMETOB €CTECTBCHHO-HAYYHOIO IIUKJIA:
BBICTPAaMBaTh JIOTHYECKYIO IIETIOUKY PACCYKJIECHUH C OMOpOH Ha HW3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (DH3HUECKHE SIBICHHS,

e HCIIOJIB30BaTh TEOPETUUYCCKUE 3HAHUSA JUISI OOBSICHEHUS OCHOBHBIX IPHUHITUIIOB PaOOTHI
M3MEPUTEIbHBIX MPHOOPOB, TEXHUYCCKUX YCTPOMCTB M TEXHOJOTHUECKUX IIPOLIECCOB;

e TIPUBOJUTH MPHUMEPHI BKJIaJIa POCCHMCKHX M 3apyOeKHBIX YUEHBIX-(DH3UKOB B Pa3BUTHUEC
HAyKH, B OOBSICHEHHE MTPOIIECCOB OKPYKAIOMIETO MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHIA,

e aHAJW3HMPOBATHh W OIICHUBATH IOCJICACTBHUS OBITOBOH M MPOW3BOJCTBCHHOH JIEATEIbHOCTH
YeIIOBEKa, CBS3aHHOM C (DU3MYCCKMMH IMPOLECCAMM, C TMO3UIHHA 3KOJOTHYECCKOM
0€30IaCHOCTH, IIPEJICTABIICHHUI O paIllMOHAIBHOM IIPUPOJIONIOJIB30BAHUH, & TAKKE Pa3yMHOM
WCIIOJIb30BAHUM JIOCTMDKCHMM HAyKM UM TEXHOJOTMH JUIS JAJbHEHINEro pa3BHTHS
YeJI0BEUYECKOro 00IIEeCTBA;

e MPUMEHATH pa3IUuYHBIC CIIOCOOBI pabOThI ¢ HMHMOPMaIel (HU3UUIECKOro COACpPNKAHUSA C
HCIIOJIb30BAaHMEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOIMH, IIPH 3TOM HMCIIOJIb30BaTh
COBpPEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUH IS TTOMCKA, MepepadO0TKU M MPEIbSIBICHUS
y4eOHOH M HAy4YHO-IIONYJISIPHOH HH(pOpPMAIUH, CTPYKTYPHPOBAHHS W HHTECPIPETALUH
HHPOpMAIUY, TMOJYYCHHON M3 Pa3JIu4YHbIX MCTOYHHMKOB, KPUTHYCCKH aHAJIM3UPOBATH
MMOJIy4aeMyl0 WH(GOPMAIHIO U OLEHHBATh €€ JTOCTOBEPHOCTh KaK Ha OCHOBE HMMECIOLIUXCS
3HAHUM, TaK U Ha OCHOBE aHaJIM3a HCTOYHHKA WH(POPMAIIUH;

e MPOSIBIIATH OPTraHU3AIMOHHBIC U TIO3HABATEIIBHBIC YMEHUS CAMOCTOSTEIIBHOTO IPHOOPETEHNUS
HOBBIX 3HAHHH B MPOIIECCE BBHITOJIHCHUS ITPOCKTHBIX H YYCOHO-UCCIIEOBATEIBCKUX PadOT;

e paboTaTh B IPYIINIE C UCIIOTHCHUEM PA3JIMYHBIX COMMAIBHBIX POJICH, MJIAHUPOBATh PaboOTy
TPYIIIBI, PAaMOHAIBHO pacHpeAcsaTh JCATECILHOCTh B HECTAHIAPTHBIX CHUTYyaIlUsX,
aJICKBATHO OLICHMBATh BKJIAJ] Ka)KI0T0 U3 YYACTHUKOB IPYIIIBI B PEIICHUE pacCMaTPHBaEMOM
poOIEMBI;

e MPOSIBISATH MOTHUBALMIO K OYAyIICH MPOpECCHOHATBHOMN AEITEIBHOCTH IO CIEIHUATBLHOCTIM
(hU3UKO-TEXHUICCKOTO TTPODHIISL.

K xonmy oOyuenus B 11 Knacce mpenMeTHBIE pe3yibTaThl Ha YIIyOIEHHOM YPOBHE JOJDKHBEI
OTpakaTh CPOPMHUPOBAHHOCTH y OOYUAIOLIUXCS YMEHUI:

e TOHMMATH POJb (PU3UKH B IKOHOMUYECKOU, TEXHOJIOTUYECKON, COIIMATBHON U ATHYECKON
cdepax AeqaTeNbHOCTH YeJI0BEKa, POJib M MECTO (PU3UKU B COBPEMEHHOW HAyYHOU KapTHHE
MHUpa, poJib aCTPOHOMHU B MTPAKTUUYECKOMN JEATEIBHOCTH YEJIOBEKA U JAJIbHEHIIEM HAy4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUEHHUE OMUCATENBHON, CUCTEMATU3UPYIOIIEH, OOBSICHUTEIbHON
U IPOTHOCTHYECKOM (pyHKUMH (PU3MUecCKON Teopuum — 3JIEKTPOAMHAMMKH, CIEIHaIbHONU
TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOW (DU3UKH, POITb (PU3HUECKON TEOPUH B (POPMHUPOBAHUI
IpeJCTaBICHUH 0 (hU3MUECKOi KapTHHE MUpPa, MECTO (PU3NUECKON KapTUHBI MUpa B 00IIeM
PAYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEJICTABICHUN O IPUPOJIE;

e pa3nnyaTh YCIOBHS NPUMEHHUMOCTH MOAENeH (U3MUECKUX TeJN U MPOLECCOB (SBICHUMN):
OJTHOPOJHOE JIEKTPUUECKOE U OJHOPOJHOE MArHUTHOE IOJIsl, FTApMOHUYECKUE KOJIeOaHus,
MaTeMaTUYECKUN MAasTHUK, UJCAJIbHbIM IPYKUHHBIA MaATHUK, TapMOHUYECKHUE BOJIHBI,
ueaabHbIM KoneOaTenbHbI KOHTYpP, TOHKAas JIMH3a, MOJENEeH aToMa, aTOMHOIO sapa U
KBAaHTOBOM MOJICIN CBETA;

e pa3inyaTh yCIOBUs (TPaHULbl, 00JIACTH) IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHUMATh
BceoOmMii xapakTep (GyHIAaMEHTAIbHBIX 3aKOHOB W OrPAaHUYEHHOCTHh HCIOJIb30BAHUSA
YaCTHBIX 3aKOHOB;

e QAHANM3HUPOBaTh U OOBACHATH DSJIEKTPOMArHUTHBIE IPOLIECCHl M SIBIEHMS, HCIOJIb3Ys
OCHOBHBIE IIOJIOKEHHSI M  3aKOHBbl DJJEKTPOJUHAMHUKM M  CIEUUAIBHOM TEOPUHU
OTHOCUTEJIBHOCTH (3aKOH COXpaHEHHUs D3JIEKTPUUYECKOro 3apsiaa, cuia Amriepa, cuiia
JlopeH1a, 3aKOH 2JIEKTPOMarHUTHOM MHAYKIMH, TpaBuiio JIeHna, cea3p O/[C caMmonHyKimm
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B DJIEMEHTE DJICKTPUUECKON IIEIH CO CKOPOCTHIO HM3MCHEHHS CHJIBI TOKA, ITOCTYJIAThb
CIICIIMAIBHON TEOPUH OTHOCUTEILHOCTH DWHINTEHHA);

aQHAJIM3UPOBAaTh U OOBSCHITH KBAHTOBBIC IPOIECCH U SIBICHUS, HCIIOIB3YS IOJIOXEHUS
KBAaHTOBOW (u3uku (ypaBHeHHEe OHWHIITEHHA i ¢GoTodddekTa, TEepBbIi M BTOPOU
nocTyynatel bopa, TPUHIMI COOTHOLICHUS HeomnpeaenéHnocTel [ elizeHOepra, 3aKOHBI
COXpaHEHMS 3apsJ0OBOIO W MAaCCOBOTO YHCENI M JHEPIHH B SISPHBIX PEAKIHUAX, 3aKOH
pPagMoaKTUBHOTO pacriajia);

ONUCHIBATh (YU3UYECCKHE IPOIECCHl M SBICHUS, HCIOJIB3YsS BCIMYUHBL HANPSHKEHHOCTD
AJIEKTPUUYECKOTO TOJIsI, TMOTEHIHAN 3JIEKTPOCTATUUYECKOTO IMOJis, Pa3HOCTh MOTEHIIHAJIOB,
SJIEKTPOABMIKYINAS CHIIA, MHIYKIIMS MarHUTHOI'O MOJIS, MAarHUTHBIN IIOTOK, cuia AMIiepa,
WHIYKTUBHOCTb, JJICKTPOJBHKYINAS CHJIAa CAaMOWHIYKIIMW, JSHEPTUS MArHUTHOTO ITOJIS
MIPOBOJHUKA C TOKOM, PEISTUBUCTCKUM HMIYJIbC, IIOJHAS DHEPrUs, SHEPTHS IMOKOS
CBOOOTHOM YaCTHIIBI, SHEPTHUS M UMITYJIbC (POTOHA, MACCOBOE YHCIIO M 3aps sjipa, SHEPTus
CBSI3H S]IPa;

00BICHATH OCOOCHHOCTH MPOTECKAHUS (DU3MICCKUX SIBIICHUN: JICKTPOMArHuTHAS MHTyKITUS,
CaMOMHJYKIIUS, PE30HAHC, HWHTEep(EpeHIUsS BOJH, JAUPPAKIHA, TUCIEPCHUS, ITOJTHOS
BHYTpECHHEE OTpakeHue, ¢oTrodnekrpudeckuii 3¢dext (dhorosrddexr), anpda- u Oera-
pacmajsl saep, raMMa-u3aydeHue saep, GU3nYeCKUe MPUHITUIIBI CIISKTPAJIBHOIO aHaIu3a |
paboTHI J1a3epa;

ONpeeiATh HalpaBIeHUE MHIYKIITMU MAarHUTHOTO TOJIS IIPOBOTHUKA C TOKOM, CHJIbI AMIIepa
u cuibl JlopeHa;

CTPOUTH U300pakEeHHE, CO3/IaBaeMOe TIJIOCKUM 3€pKaJoM, TOHKOM JIMH30M, M pacCUUTHIBATh
€ro XapaKTepPUCTHUKHU,

MIPUMEHSTH OCHOBOITOJIaraloIIie aCTPOHOMUYECKHE ITOHATHS, TEOPUHU U 3aKOHBI JIJIsT aHAIH3a
1 00BCHEHUST (PU3HYCCKUX MPOIECCOB, TPOUCXOIAIINX B 3BE31aX, B 3BE3IHBIX CUCTEMaX, B
MEXXTAJIAKTHYECKOU Cpeie; IBMKCHUS HEOCCHBIX TEI, BOJIFOINY 3BE3T 1 BeeneHHoM;
MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEH (PU3MYECKUX BEIMUMH C UCTIOJb30BaHUEM TTPSIMBIX
U3MEPEHUM, TIPU ATOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH PE3YIbTATHI MOYIYSHHON
3aBUCHMOCTH (PU3MYECKHUX BEIMUMH B BUJIC TPaUKOB ¢ yIETOM aOCOTIOTHBIX TOTPEITHOCTEH
W3MEPEHHUH, IeNaTh BBIBOABI 110 PE3yJIbTaTaM UCCIICI0BAHUS;

MIPOBOJIUTHh KOCBEHHBIC U3MEPEHUS (DU3UUSCKUX BEIMUKH, IIPH TOM BBIOMPATh ONITUMAJIbHBIA
METOJ M3MEPEHHS, OLICHUBATh a0COJIOTHBIC M OTHOCHTEIbHBIC IOTPEITHOCTH IPSMBIX U
KOCBEHHBIX U3MEPECHUN;

MIPOBOJIMTH OIBITHI 110 IMPOBEPKE IPEHIOKEHHOM TMIIOTE3bl: IJIAHUPOBATh YKCIIEPUMECHT,
cobupaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATh IMOJIYYCHHBIC pEe3yJbTaThl U
JIelIaTh BBIBOJI O CTATyCE MPEAJIOKEHHOM THIIOTE3bI,

OTNMCBIBATH METO/IbI MOJIYYEHHS HAYYHBIX aCTPOHOMUYECKUX 3HAHUH;

coOro1aTh IpaBuIIa 0€30IMacHOTO TPYyAa TP IPOBEICHUH UCCIICIOBAHUM B paMKaX yueOHOTO
AKCIIEPUMEHTA, TPaKTUKyMa U y4eOHO-UCCIIeI0BATEILCKON U TTPOCKTHOMN JIEATEIIBHOCTH C
HCITOJIb30BAaHMEM U3MEPUTEIBHBIX YCTPOUCTB M JIA0OPaTOPHOTO 000PYA0OBAHUS;

pemaTh pacYETHHRIC 3aa9M C SIBHO 33JITaHHON M HESBHO 33JaHHOM (PM3WUECKON MOJCIBIO: Ha
OCHOBAaHWHU aHAJIM3a YCJIIOBHUS BBIOMPATh (PU3MYECKHUE MOJCIIH, OTBCYAIOIIHE TPEOOBAHUSM
3a7a9M, IPUMEHATH (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIATHI (PU3UYCCKUX TCOPUI
MpYU MCIIOJB30BAaHUM MAaTEMaTHYECKUX METOJOB PEIICHHUs 3a/ad, MPOBOJIUTH PAcUYEThl Ha
OCHOBaHMH MMECIOIIUXCS JAHHBIX, aHAJIU3UPOBATh PE3YyJIbTAaThl U KOPPEKTUPOBATH METOIbI
pelieHus ¢ y4€TOM MOTYyUYCHHBIX Pe3yJIbTaTOB;

pemaTh KauyeCTBCHHBIC 3a1a4H, TPEOYIOIIe IPUMEHECHHUS 3HAHUHI U3 pa3HbIX pa3/IelioB Kypca
(bU3UKH, a TAK)KE MHTETPAIIMU 3HAHUI M3 JPYTUX IPEIMETOB €CTECTBCHHO-HAYYHOIO IIUKJIA:
BBICTpAaMBaTh JIOTUYECKYIO IEMOYKY PACCYXACHHH C OIOpOM Ha H3yYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (DM3UYECKHUE SIBICHUS,

WCIIOJIb30BaTh TCOPETHYECKUE 3HAHUS NI OOBSICHEHHS OCHOBHBIX MPHHIIUIIOB PaOOTHI
M3MEPUTETBHBIX TPUOOPOB, TEXHHYECKUX YCTPOUCTB U TEXHOJOTUUYECKHUX MPOIECCOB;
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IPUBOJUTEL MPUMEPHI BKIIaJa POCCHMCKHUX M 3apyOCIKHBIX YUYEHBIX-(DH3UKOB B pa3BUTHE
HAyKH, B OOBSICHECHHE MTPOIIECCOB OKPYKAIOMIETO MHUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHIA,
aHAJIM3UPOBATh M OIEHUBATH MOCJEACTBUS OBITOBOM M MPOU3BOJACTBEHHOW AESITEIHHOCTH
YeJIOBEKa, CBS3aHHOW C (U3HYSCKUMHU TMPOIECCaMH, C TO3UIHA IKOJOTHICCKOM
0€30MacHOCTH, IPEACTABICHUN O PAIIMOHATFHOM ITPUPOIONONBE30BAHNH, & TAKKE PA3yMHOM
WCIIOIb30BAHMM JIOCTHIKCHUH HAyKW W TEXHOJOTHH JUIsl JajdbHEHIIero pa3BUTHS
4eI0BeUeCcKoro o0IecTBa;

MIPUMEHSTDh Pa3IMIHbIe CIIOCOOBI paboThl ¢ MH(pOpManuel (U3NUECKOrO COJEpIKAHHUSI C
UCIIOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJIOTHM, ITPH ITOM HCIOJIb30BaTh
COBPEMEHHBIC HH(GOPMAIIMOHHBIC TEXHOJIOTHH I TIOUCKA, IepepadOTKU U TPEIbSIBICHUS
y49eOHOW W HAy4YHO-TOMYJSPHOW HWH(OpPMAIUU, CTPYKTYPUPOBAHHS W HWHTEPIPETAIUH
uH(OpMAIMU, TOJYYCHHOH W3 pa3JIMYHBIX HCTOYHHKOB, KPUTHYECCKH aHAIM3HPOBAThH
MoJTy9aeMyro WH(GOPMAIIMIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE MMCHOIIMXCS
3HaHHUH, TaK ¥ HAa OCHOBE aHAJIM3a HCTOYHUKA HH(DOPMAIUK;

MPOSIBIISATH OPTaHU3AI[MOHHBIC M TO3HABATEIILHBIC YMEHHSI CAMOCTOSITEIILHOTO PHOOPETCHUS
HOBBIX 3HAHUI B MPOLIECCE BHIMOTHEHUS MPOEKTHHIX U YU4eOHO-HCCIIeI0BATEILCKUX PadoT;
paboTaTh B IrpyIIlie ¢ UCIOJHCHHEM Pa3IMYHBIX COIMATIBHBIX POJICH, TUTAHUPOBATH PaboTy
TPYIIIBI, PAMOHAIBHO pPaCHpeACNIATh JEATCIbHOCTh B HECTAHJIAPTHBIX CHUTYyaIlUsX,
aJICKBATHO OIICHUBATH BKJIAJ] KaXKJIOTO U3 YYaCTHUKOB IPYIIIBI B PEIICHUE pacCMaTPHBaCMON
POOJIeMBI;

MIPOSIBIIATH MOTHBAIUIO K Oyayied mpodeccHoHaIbHON IeITeIbHOCTH MO CISIUATBHOCTIM
(UBHKO-TEXHUYECKOTO TPODUIIS.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne | HaumenoBanue pa3aenon KomnmuecTBo yacos DJIEeKTPOHHBIE

1/ Y TEM MPOrPaMMBbl Bcer | Konutponsn | IlpakTuueck (udposeie)

1| 0 ble paboTHI ne paboThl o0Opa3oBaTeNbHbIC

pecypcsl

Paznen 1. HAYUHBINM METOJI IO3HAHUSA TPUPOJIbI

1. | Hayunsni meTon 6 bubmoreka [IOK

1 | mo3HaHus NpuUpOIbI https://m.edsoo.ru/f16b6
8d7

Hroro mo pazneny 6

Paznen 2. MEXAHUKA

2. | Kunemartuka 10 1 bubnuoreka [IOK

1 https://m.edsoo.ru/f16b6
8d7

2. | Aunamuka 10 bubmmorexa [JOK

2 https://m.edsoo.ru/f16b6
8d7

2. | Craruka TBEpAOTO TENa 5 1 bubnuorexa [IOK

3 https://m.edsoo.ru/f16b6
8d7

2. | 3aKOHBI COXpAaHCHHS B 10 1 bubmmoreka [JOK

4 | MexaHHKE https://m.edsoo.ru/f16b6
8d7

Hroro no pazaeny 35

Paznea 3. MOJIEKYJIAPHASA PUSUKA U TEPMOJANHAMUKA
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https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

3. | OcHOBBI 15 1 bubmorexa [JOK
1 | MOJEKYISIPHOKMHETHYEC https://m.edsoo.ru/f16b6
KO# Teopun 8d7
3. | Tepmogunamuka.TeroB | 20 1 bubnuorexa [IOK
2 | ble MalIMHBI https://m.edsoo.ru/f16b6
8d7
3. | ArperatHble COCTOSIHHS 14 1 bubnmnorexa LIOK
3 | BemectBa. da3oBbie https://m.edsoo.ru/f16b6
IEPEXOIBI 8d7
Hroro no pazaeny 49
Paznea 4. 3JIEKTPOJIMHAMHUKA
4. | DnexkTpuueckoe nosue 24 1 bubnuorexa [IOK
1 https://m.edsoo.ru/f16b6
8d7
4. | TlocTostHHBIN 24 1 bubmuoreka 1IOK
2 | 2MEKTPUUECKUN TOK https://m.edsoo.ru/f16b6
8d7
4. | Toku B pa3IU4YHBIX 6 bub6moreka [IOK
3 | cpenax https://m.edsoo.ru/f16b6
8d7
Hroro no pazneny 54
Paznen 5. PUSMYECKHI TIPAKTUKYM
5. | ®u3nYecKuii MPaKTUKyM 16 16 bubmmoreka [JOK
1 https://m.edsoo.ru/f16b6
8d7
Hroro no pazaeny 16
PesepBHOE BpeMs 10 bubmoreka [IOK
https://m.edsoo.ru/f16b6
8d7
OBIIEE KOJIMYECTBO 170 8 16
YACOB TIIO ITPOT'PAMME
11 KJIACC
Ne HanmenoBanue KosmnuecTBo yacos DOnexTpoHHbIE (TG POBHIC)
/ pazziesioB U TeM Bcer | Konrposbubr | IIpakTuuecku | 00pa3oBaTeNbHBIE PECYPCHI
i} IPOTPaMMBbI 0 ¢ paboThI € paboThI
Paznea 1. 9JIEKTPOJAMHAMHUKA
1.1 | MarauTHOE HOJIE 14 bubmmorexa IIOK
https://m.edsoo.ru/39859ef
1
1.2 | DnektpomarauTHas | 13 1 bubmnorexa LIOK
WHIYKIHS https://m.edso0.ru/39859f
1
Hroro no pazneny 27

Paznea 2. KOJIEBAHHUA 1 BOJIHBI

2.1 | MexaHn4ecKkue 10 bubmnoreka [JOK
KoJie0aHus https://m.edsoo0.ru/39859ef
1
2.2 | DNEKTPOMArHUTHEI 15 bubmorexa [IOK

e KosieOaHus

https://m.edsoo.ru/39859ef
1
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https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

2.3 | MexaHn4eckue u 10 1 bubauoreka IJOK
3JICKTPOMAarHUTHBIC https://m.edsoo.ru/39859ef
BOJIHBI 1

2.4 | Ontuka 25 1 bubmmorexa IIOK

https://m.edsoo.ru/39859ef
1
Hroro no pazaeny 60

Pazgea 3. OCHOBBI CII

EIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

3.1 | Ocuoser CTO 5 1 bubmnoreka [JOK
https://m.edsoo0.ru/39859f
1
Hroro no pazneny 5
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 | KopmyckymsipHO- 15 bubmorexa [IOK
BOJIHOBOM Tyaau3M https://m.edsoo.ru/39859ef
1
4.2 | ®usuka aToma 5 bubmmorexa IIOK
https://m.edsoo.ru/39859ef
1
4.3 | ®u3nka aTOMHOTO 5 bubmnoreka [JOK
aapa u https://m.edsoo0.ru/39859ef
3J€MEHTAPHBIX 1
JACTHII
Hroro no pazaeny 25
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN
5.1 | DnemeHTHI 12 bu6mmoreka [{OK
ACTPOHOMUU H https://m.edsoo0.ru/39859ef
acTpoU3HUKHU 1
Hroro no pazueny 12

Pazzen 6. PUSHYECKHA IPAKTUKYM

6.1 | dusuueckuit 16 16 bubnuoreka [JOK
PAKTHKYM https://m.edsoo.ru/39859ef
1
Hroro no pazaeny 16
Pa3nen 7. OGOBIIAIOIIEE IOBTOPEHHUE
7.1 | Cucremaruzanus u 15 bubmnoreka [JOK
00001IcHHE https://m.edsoo0.ru/39859f
MPEAMETHOTO 1
COJICp)KaHUS U
OIbITa
JIESITSIIBHOCTH,
npUOOPETEHHOTO
MIPH U3yYCHUH
Kypca ¢puzuku 10 —
11 xmaccoB
Htoro no pazueny 15
PezepBHOE Bpems 10 bubnuorexa [IOK
https://m.edsoo.ru/39859f
1
OBIIEE 170 4 16
KOJIMYECTBO
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YACOB IIO

[MTPOI'PAMME
MHNOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC
Ne Tema ypoka KonngecTBo yacoB DOneKTpoHHbIE TU(POBbIE
n/m Bceer | Kontponbhnsl | [Ipaktuyecku o0pa3oBaTelbHbIC
0 € paboThI € paboThI pecypcesl
1 ®dusuka — 1 Bbubauoreka [JOK
byHIaMeHTaIbHAS https://m.edsoo.ru/1beef34
HayKa 0 IPUPOJIC 6
2 Hayunbrnii metog 1 bubauoreka [JOK
TIO3HAHUS U METO/IBI https://m.edsoo.ru/3a7fde2
HCCJICIOBaHUS 9
(bU3NICCKHUX SIBICHUMN
3 DKCIIEpUMEHT U 1 bub6morexa [HIOK
Teopus B IIpoliecce https://m.edsoo.ru/34c499
MTO3HAHUS TTPUPOJIBI. 31
Habmonenue u
IKCIIEPUMEHT B
busuke
4 CriocoOb1 U3MepeHust 1 bubmuorexa [JOK
(GU3NYECKUX BEINYNH https://m.edsoo.ru/ca2def0
3
5 AOcomoTHas 1 1 bubmuoreka [IOK
OTHOCHTEJIbHAS https://m.edsoo.ru/7f18fda
MOTPEITHOCTH 3
U3MEpPEHUN
(U3UIECKUX BEITHMINH
6 MopenupoBaHnue B 1 bubmnoreka [IOK
¢usuke. Ponb u https://m.edsoo.ru/eabbded
MecTO (PM3UKH B 1
(hopMupoBaHUH
COBpPEMEHHOMU
Hay4YHOW KapTHUHBI
MUpa, B
IPaKTUYECKON
JSSITeIIbHOCTH JIFOJICH
7 MexaHndeckoe 1 bubauoreka [JOK
newkenne. Cucrema https://m.edsoo.ru/e9a52f0
oTcueTa. 2
OTHOCUTENBHOCTH
MEXaHUYECKOTO
nerkenus. [Ipsmas u
oOparHas 3a1auu
MEXaHUKH
8 Panuyc-BexTop 1 bubmuorexa [{JOK
MaTepUaTbHON TOUKH, https://m.edsoo.ru/30a108a
€ro MpoeKIINN Ha OCU )
KOOpJHMHAT.
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https://m.edsoo.ru/1beef346
https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/30a108a5

Tpaexropusi.
Ilepemenienue.
CxkopocTtb. Hx
IIPOEKLUU HA OCU

KOOpAMHAT
9 PaBHOMEpHOE bubmoreka [IOK
OpSIMOJIMHENHHOE https://m.edsoo.ru/89ba71
JIBUKEHUE. 90
I'paduyeckoe
OTHCaHue
PaBHOMEPHOTO
IPSIMOJIUHEHHOTO
JIBVDKCHUS
10 | Cnoxenue bu6mmoreka [JOK
nepeMenieHui u https://m.edsoo.ru/761d18
ckopoctel. Pemenue aa
3a/1a4
11 | HepaBHOMepHOE bubmuotexa LIOK
JIBHOKEHUE. https://m.edsoo.ru/a99549%
MrHoBeHHast 7
CKOPOCTb.
Yckopenue.
[IpssMmonuHelHOe
JIBIDKCHUE C
MOCTOSIHHBIM
YCKOpEHHEM
12 | I'paduueckoe bubnuorexa LIOK
OTHCaHue https://m.edsoo.ru/b7560b
MPSIMOJTUHEHHOTO bf
JIBYKCHUS C
MOCTOSIHHBIM
YCKOpEHHEM
13 | CeoOomHOE T1azeHue. bubmmnoreka [JOK
Yckopenue https://m.edsoo.ru/f738109
cBOOO/IHOTO MaJCHUS. c
3aBHCUMOCTD
KOOpJUHAT,
CKOPOCTH, YCKOPECHHUS
OT BPEMEHU U UX
rpaduKu
14 | JIBmwxeHue Tena, bub6morexa [OK
OpOILICHHOTO M0/ https://m.edsoo.ru/71cbb4f
YIJIOM K TOPH30HTY 5
15 | KpuBonuneitnoe bu6moreka [IOK
JIBHDKCHUE. https://m.edsoo.ru/33196fb
JIBH>KeHHE 110 e
OKPY>KHOCTH.

VYrioBas v IMHEWHas
ckopocts. Ilepuon n
4acToTa.
IleHTpoCTpEMUTEIBH
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https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
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https://m.edsoo.ru/a99549a7
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0€ U TIOJIHOE
YCKOpPEHHUE

16 | KonTponbHas pabora bubmuotexa LIOK
0 TeMe https://m.eds00.ru/1242f32
"Kunemarnka" e

17 | IlepBblif 3ak0H bubmuotexa LIOK
HeroToHa. https://m.edsoo.ru/5a9e4a6
HuepruaabHble 4
CHUCTEMBI OTCUETA.
[Tpuanun
OTHOCHTCIBLHOCTH
T'anunes.
Heunepruanbubie
CHUCTEMBI OTCUETA

18 | Cumna. bubmuoreka [IOK
PaBHOpelicTByIOIIAS https://m.edsoo.ru/141d38
cuna. Bropoi 3akon 37
Hrrotona. Macca

19 | B3aumopeiicTBuE TEIL. bubauoreka [JOK
TpeTwuii 3aKoH https://m.edsoo.ru/57dba5
Herorona 05

20 | IpuHIMT bubmmnoreka [JOK

CYIEPIIO3ULINU CHIL.
Pemenne 3amag Ha
MIPUMEHEHUE 3aKOHOB
HrroTona

https://m.edsoo.ru/bdf997f
b

21

3aKOH BCEMHUPHOTO
TATOTCHUS.
OKBUBAJIECHTHOCTh
rpaBUTAIMOHHON U
WHEPTHOW MacChl

bu6moreka [JOK
https://m.edsoo.ru/9aba2b0
a

22

Cuia TSOKECTU U
YCKOpEHUE
CBOOOIHOIO IMafACHUS

bubauoreka [JOK
https://m.edsoo0.ru/22757f2
6

23

JBuxeHmne HeOeCHBIX
TEN U UX
HCKYCCTBEHHBIX
cryTHUKOB. [lepBas
KOCMHUYECKast
CKOpOCTb. 3aKOHBI
Kemnepa

bubauoreka [JOK
https://m.edsoo.ru/11abfa0
a

24 | Cuna ynpyrocTu. bubnuorexa LIOK
3akon ['yka. Bec Tena https://m.edsoo.ru/0Oae2cd8
4
25 | Cuna TpeHus. bub6moreka [{OK

IIpupona u BubI CUI
TpeHus. [[Buxxenue B
JKUAJIKOCTH U rase C
YUYETOM CHITBI
CONPOTHUBIICHUS
cpenbl

https://m.edsoo.ru/1fa8649
9
https://m.edsoo.ru/2ch296
76
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https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
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https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/0ae2cd84
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https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/2cb29676

26 | [laBneHwue. bubmuorexa [JOK
I'mapocraruyeckoe https://m.edsoo.ru/a28aa7a
nasienue. Cria d
Apxumena

27 | AGcomroTHO TBepoe bubmuotexa LIOK
TEJO. bu6morexa [IOK
IocTynarensHoe 1 https://m.edsoo.ru/2b95d5
BpalaTeIbHOE Te
JBIKCHUE TBEPIOTO
Tena

28 | MOMEHT CHIIBI bubmnoreka [JOK
OTHOCHUTEIBHO OCH https://m.edsoo.ru/653d34
BpameHus. [Inedo 59
CHJTBI

29 | CioxxeHHe CHlI, bubmuoreka [IOK
IPUIIOKEHHBIX K https://m.edsoo.ru/9aa79a7
TBEPJOMY TEy. d
Lentp TsKECTH TETA.

VYcioBus paBHOBECHS
TBEPAOro Tena. Bubl
pPaBHOBECHSI

30 | Pemenue 3agau bubmmnoreka [JOK

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

31 | KonTtponbsHas pabota bubmoreka [IOK
o Teme "JluHamuka. https://m.edsoo.ru/9f5a574
Crartuka TBepJoro C
Tena'

32 | Umnynse bubmuotexa LIOK
MaTepUaTbHON TOUKH, https://m.edsoo.ru/4bb829
CUCTEMBI 4b
MaTepUaTbHBIX
touek. LlenTp macc
CUCTEMBI
MaTepraIbHBIX
touek. Teopema o
JIBIDKEHUU IICHTpa
Macc

33 | Umnynabc cuibl U bubmuotexa LIOK
M3MEHEHHE UMITYJIbCa https://m.edsoo.ru/13f0a22
Tena. 3aK0H 1
COXpaHCHUS
HMITYJIbCA.

PeaktuBHOE
JIBHDKCHHUE

34 | MoMeHT uMIyibca bubmuoreka [JOK
MaTepraIbHON TOUKH. https://m.edsoo.ru/d6532e
[pencraBnenue o b9
COXpaHEHWU MOMEHTA

MMITYJIbCA B
LIEHTPAJIbHBIX MTOJISAX
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https://m.edsoo.ru/653d3459
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35

Pemenue 3amau

bubauoreka [JOK
https://m.edsoo.ru/f7706d6
3

36

Pabota cumnbl Ha
MaJjioM U Ha
KOHEYHOM
MepeMeNIeHUH.
['paduueckoe
Mpe/ICTaBICHUE
paboTHI CHIIBL
MoONHOCTh CHJIBI

bubmuoreka [IOK
https://m.edso0.ru/913974
c7

37

Kunernaeckas
sneprus. Teopema 06
W3MEHEHHUU
KHUHETHUYECKOM
SHEPruu
MaTepuaJbHOW TOYKHU

Bbubauoreka [JOK
https://m.edsoo.ru/9a5e2e7
4

38

IloreHnuanbHEIC U
HEITOTCHIINATLHBIE
CHUIBL.
ITorernmanpHas
sHeprus. Bropas
KOCMHYEeCcKas
CKOPOCTh

bubauoreka [JOK
https://m.edsoo.ru/554bafc
C

39

Tperbs KocMHuUecKas
ckopocTb. CBs3b
paboTHI
HENOTEHIUAIbHBIX
CHUJI C UBMEHEHHUEM
MEXaHUYECKOU
JHEPIUU CUCTEMBI
Tel. 3aKOH
COXpaHEHUs
MEXaHHYECKON
SHEPIUH

bubmmorexa LIOK
https://m.edsoo.ru/f57b4e0
1

40

Yupyrue u
HEynpyTue
CTOJIKHOBEHHSI.
YpaBHeHue
beprymm nis
UJ1€aJIbHOM JKUAKOCTU

bubauoreka [JOK
https://m.edsoo.ru/f30f43b
6

41

KonTponrHas pabora
1o Teme "3aKOHEBI
COXpaHEHUS B
MexXaHuke"

bubauoreka [JOK
https://m.edsoo.ru/474e7c4
a

42

PazButue
IIPEACTaBICHUN O
MIPUPO/JIE TEIIJIOTHI.
OCHOBHBIC
nonosxkennst MKT.

JAuddy3us.

bubmuorexa LIOK
https://m.edsoo.ru/b0a444
5f
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https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/554bafcc
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bpoyHoBckoe

JIBUKCHUE
43 | Crpoenue bubmuotexa LIOK
ra3000pa3HbIX, https://m.edsoo.ru/c44d02e

KUJIKUX U TBEPJBIX
Tel. XapakTep
JIBMDKCHUS U
B3aUMOJECUCTBUSA
JaCTHI] BEIIECTBA

2

44

Macca u pa3mepsl
MOJIEKYH (aTOMOB).

bubauoreka [JOK
https://m.edsoo.ru/c5b72ab

Konunuectso 7
BEIIIECTRA.
[Tocrosnnas
ABorajipo
45 | Temnepartypa. bubnuotexa LIOK
TermnoBoe https://m.edso0.ru/0070d4

paBHoBecue. [lIkana
Ienbcus

93

46

Pemenue 3amau

bubmnoreka [JOK
https://m.edsoo.ru/1531aba
5

47

NneannHbIi Tas.
I"'a30BBIE 3aKOHEI

Bbubauoreka [JOK
https://m.edsoo.ru/1deb23
67

48 | VYpaBHenue bubmorexa [{OK
MemnpeseeBa- https://m.edsoo.ru/8d12c3
Knanetipona. 28
Pemenue 3anau

49 | AGcomoTHas bubauoreka [JOK

TemIieparypa. 3aKoH
JanpTOoHa

https://m.edsoo.ru/14e02d
1f

50

Hsonpouecco B
UJIealIbHOM Ta3e C

bubauoreka [JOK
https://m.edsoo0.ru/68878d

IIOCTOSIHHBIM 51
KOJMYECTBOM
BEIECTBA

51 | I'padmueckoe bubmmorexa [IOK
npeCTaBICHHE https://m.edso0.ru/134432
H30IPOIIECCOB: b

U30TepMa, U30X0pa,
n300apa

52

OCHOBHO€ ypaBHEHHE
MKT

bubmnoreka [IOK
https://m.edsoo.ru/c80947
21

53

Pemenue 3amau

bubauoreka [JOK
https://m.edsoo.ru/10265a
05

54

CBs13b a0COTIOTHOM
TeMIepaTypbl
TEPMOJIMHAMHUYECKOM

https://m.edsoo.ru/c38af87
5
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https://m.edsoo.ru/14e02d1f
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https://m.edsoo.ru/c38af875
https://m.edsoo.ru/c38af875

CHUCTEMBI CO CpEIHEN
KHHETHYECKOM
JHEpruen
MOCTYyHaTEIbHOTO
TEIJIOBOI'O ABVIKEHHUS
€€ JacTuIl

55 | O6o6mIeHe 1 bu6moreka [JOK
CHUCTEMAaTH3aIlHs https://m.edsoo.ru/09d12fd
3HAHMI 110 TEME 8
"OcnoBel MKT"

56 | KontponbHas paboTa bu6moreka [IOK
110 TeMe "OCHOBBI https://m.edsoo.ru/13adad5
MKT" 9

57 | TepmonuHamMuyeckas bubauoreka [IOK
cucTema. 3aaHue https://m.edsoo.ru/5f8d38a
BHEIIHHUX yCIOBHUI 3
s TJI cucteMsl.

Bremnue u
BHYTpEHHUE
napaMmeTphl.
[TapameTpst T/]
CUCTEMBI KaK CpeIHUe
3HAYEHUsI BEJTMYHH,
OIMCHIBAIOIINX €€ HA
MUKPOCKOITUYECKOM
YpOBHE

58 | HyneBoe Hauaio bubmoreka [IOK
TEPMOJIMHAMHUKHU. https://m.edsoo.ru/8ec512f
Camomnpou3BoJbHas 0
penaxcanusa T/]

CUCTEMBI K
TEIJIOBOMY
PaBHOBECHIO

59 | Mopaeinb uieaabHOIO bu6mmoreka [JOK
rasaB https://m.edso0.ru/293550
TEPMOIMHAMHUKE. 01
YcnoBust
IIPUMEHUMOCTHU 3TOU
MOJICTTH

60 | YpaBHeHue bubmuotexa LIOK
MemnnesneeBa- https://m.edsoo.ru/ball78
Knaneiipona u do
BBIp)KCHUE [

BHYTPEHHEU YHEPIUU
61 | Beipaxkenue s bubmotexa LIOK

BHYTPEHHEU YHEPIUU
OJIHOATOMHOTO
HUAeaJIbHOT'O rasa.
KBazncrarnueckue u
HECTaTHYECKHE
MPOIIECCHI

https://m.edsoo.ru/ac5cacl
5
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https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/ac5cac15

62

OnemeHTapHas
pabora B
TEPMOJIMHAMUKE.
Beruncnenue paboTsl
o rpaduky npoiecca
Ha pV-nuarpamme

bubauoreka [JOK
https://m.edsoo.ru/741d57
38

63

Temnonepenaya Kak
Croco0 U3MEHEeHHUs
BHYTPEHHEU DHEPrUuu
TJI cucremsl 6e3
COBEpIIICHHSI PAOOTHI

bubauoreka [JOK
https://m.edsoo0.ru/3d7345
61

64 | KonBekius, bu6mmoreka [JOK
TETUIONPOBOAHOCTb, https://m.edsoo0.ru/157b54
U3IYUYCHHE cd

65 | KonmaectBo bubmuoreka [IOK
TEIJIOTHI. https://m.edsoo.ru/7ba673

TenmoéMKOCTh Tela.
YaennHas u
MOJISIpHAS
TEMJI0EMKOCTH
BellecTBa. Y AeIbHas
TEIJIOTa CrOpaHus
TOIIJINBA

55

66

Pacuér xommuecTBa
TCIJIOTHI IPU

bubmuoreka [JOK
https://m.edsoo.ru/1db5ad

TCIJIoNCpCcaavdc 4e
67 | Iloustue 00 bubmmorexa LIOK
aanabaTHOM https://m.edso0.ru/d80988

npouecce. [lepBbrit
3aKOH
TEPMOJANHAMUKH

24

68 | KonnuecTBO TEIIOTHI bubmnoreka [IOK
U paboTa Kak Mepbl https://m.edsoo.ru/b047alc
U3MEHCHHUS d
BHYTPEHHEH JHEPIrUU
T cucteMsl
69 | Bropoii 3akoH bu6moreka [IOK

TEPMOJIUHAMUKHA TSI
PaBHOBECHBIX U
HCPABHOBCCHBIX
IPOIIECCOB.
Heobpatumocts
IIPUPOJHBIX
IPOIIECCOB

https://m.edsoo.ru/c6f4f46
4

70

[TpuHIUIIBI AEHCTBUSA
TEMJIOBBIX MAIIIUH.

KIIJT

bubmnoreka [JOK
https://m.edsoo0.ru/2e9455
13

71

Makcumanbaoe
3Hauenue KIIJI. [ukn
Kapno

bubmnoreka [JOK
https://m.edsoo.ru/fe3857b
9
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https://m.edsoo.ru/741d5738
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/fe3857b9

72

Pemenue 3amau

bubauoreka [JOK
https://m.edsoo.ru/b3efal8
b

73 | Dkoyornyeckue bubmuoreka [IOK
ACTMEeKThI https://m.edsoo.ru/9867aaa
UCIOJIb30BaHUA 7
TETIOBBIX
JIBUTATEJIEH.

TerutoBoe
3arps3HEHUE
OKpY’KaloIIeh cpepl
74 | Pemenue 3amau Bbubauoreka [JOK
https://m.edsoo.ru/c8c7043
2

75 | O6o6meHne 1 bu6morexa [IOK
CUCTEMATU3ALHA https://m.edsoo.ru/28d62b
3HAHHUH 110 TEME 3f
"TepMoMHAMUKA.

TerioBble MalIMHBI"

76 | KonTposbHas pabota bu6moreka [IOK
10 TEMeE https://m.edsoo.ru/1b6e26¢
"TepMoMHAMUKA. 5
TeryoBbie MaMHb"

77 | IlapooOpazoBanue u bu6moreka [OK
KOH/ICHCAIHS. https://m.edsoo.ru/6f8e677
Ucnapenune u 7
KUTIEHHUE. Y IeIbHas
TeIIoTa
mapooOpa3oBaHUs

78 | Haceiienasle u bubmnoreka [IOK
HEHACHIIIICHHBIC https://m.edsoo.ru/f5¢17d0
napel. KauectBenHas 2
3aBHCHUMOCTD
MIJIOTHOCTH U
TTABJICHHUSI
HACHIIIICHHOTO Mmapa
OT TeMITepaTyphl, UX
HE3aBUCHUMOCTbH OT
00BEMa
HACBIIICHHOTO Tapa.
3aBUCHUMOCTD
TEeMIIepaTyphI
KUIICHUS OT JaBJICHUS
B )KHJKOCTH

79 | BnaxHoCTh BO3/1yXa. bubmuoreka [JOK
AOCOIOTHAS U https://m.edsoo.ru/30ebbb
OTHOCHUTEIbHAS 79
BJIQKHOCTh

80 | Pemenue 3agau bubmnoreka [JOK

https://m.edsoo.ru/18e95ff
3
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https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/18e95ff3

81

TBEpnoe Temno.
Kpucrammueckue u
amop(dHbIe Tena.
AnHunzorponus
CBOWCTB KPHCTAJIJIOB

bubauoreka [JOK
https://m.edsoo.ru/20a88a0
3

82 | InaBnenue n bubmoreka [IOK
KpHUCTaJIA3AIHS. https://m.edsoo.ru/6ee91e9
VnenwpHAas TEmioTa f
IIJIABJICHUS.

CyOaumManust
83 | dedopmanmm bu6moreka [IOK

TBEPAOTO TEJIA.
Pactsoxenne n
cxarue. Casur.

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

Mopyns FOwnra.
[Ipenen ynpyrux
nedhopmanuia
84 | Tennosoe bubauoreka [JOK
pacipeHne https://m.edsoo.ru/7ba5edf

JKHUJIKOCTEHN U
TBEPJBIX TEIL.
AHrapMoHU3M
TEIJIOBBIX KOJIeOaHMi
YaCTHII BEIIECTBa

2

85 | IIpeoOpazoBanme bubmoreka [IOK
9HEpruu B (ha30BbIX https://m.edsoo0.ru/97a067
nepexoiax 2f

86 | YpaBHeHue bubmuotexa LIOK

TEIJIOBOIO OalaHca

https://m.edsoo.ru/ab1521f
b

87

Pemenue 3amau

bubauoreka [IOK
https://m.edsoo.ru/8ab7f40
d

88

[loBepxHOCTHOE
HaTsKEHHE.
Kanumispusie
apneHus. /laBnenue
MOJ1 UICKPUBIIEHHOMN
ITOBEPXHOCTBIO
x)uakoctu. Dopmyia
Jlamtaca

bubauorexa [JOK
https://m.edsoo.ru/b42f1f9
-

89

O06o001meHue u
CHCTEMAaTHU3aIs
3HAHWUM 110 TeMe
"ArperatHsie
COCTOSIHMS BEIIICCTBA.
®a30BbIc Hepexoabl"

bubauoreka [JOK
https://m.edso0.ru/0b5257
5c

90

KonTtponbnas pabota
1o Teme "ArperaTHble
COCTOSIHUS BEIIECTBA.
®da3oBbie epexoan”

bubmnoreka [JOK
https://m.edsoo.ru/7dc2a73
9
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https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/7dc2a739

91

DneKkTpu3anus Tel u
€€ MpOosIBIICHUSL.

bubauoreka [JOK
https://m.edsoo.ru/1aff445

DNEeKTPUIECCKUN f
3apsan. Ba Buga
IJICKTPUICCKUX
3apsIoB.
[TpoBoaHUKH,
TUDJICKTPUKHU U
MOJIYIPOBOJIHUKHU
92 | DneMeHTapHBIN bu6moreka [IOK
IICKTPUYCCKHIA https://m.edsoo.ru/f49afd2
3apsia. 3aK0H 4
COXpaHCHUs
3JIEKTPUUYECKOTO
3apsizia
93 | B3aumogeiicTBue bubmuoreka [IOK
3apsanoB. ToueyHbie https://m.edsoo.ru/445b77
3apsiibl. 3aK0H 46
Kynona
94 | Pemenue 3amau bub6moreka [JOK
https://m.edsoo.ru/6b87ec5
a
https://m.edsoo.ru/08fc19b
Cc
95 | DnekTpuyYecKoe moJe. bubmorexa [{OK
Ero neiictBue Ha https://m.edsoo.ru/05c6bfa
3JIEKTPUYECKHE 1
3apsbl
96 | HampsokxEHHOCTH bubmoreka [{OK
3JIEKTPUIECKOTO https://m.edsoo.ru/3dac695
niostst. [IpoOHBbIi 7
3apsn. JIunuu
HANPSKEHHOCTH
AIEKTPUIECKOTO
nosst. OnHOpoAHOE
JJIEKTPUYECKOE TI0JIe
97 | [loTeHIIMAIBHOCTH bu6moreka [JOK
3JIEKTPOCTATHIECKOTO https://m.edsoo0.ru/800214
nosist. PasHocTs 47
MOTEHIUATIOB U
HaIpsHKCHUE
98 | IloTenmumanpHas bub6morexa [OK
JHEpTus 3apsja B https://m.edsoo.ru/af5fa38
AIIEKTPOCTATHYIECKOM 9
noste. [Torennman
3JIEKTPOCTATUYECKOIO
OJIs
99 | Cps3b bu6moreka [JOK
HAIPSHKEHHOCTH OIS https://m.edsoo.ru/df7a683
¥ Pa3HOCTH 8

MMOTCHIIMAJIOB JJIA

40



https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/df7a6838

QJICKTPOCTATUYCCKOIO
I10JIA

10 | [punmun bubmuotexa LIOK
0 | cymepno3umuu https://m.edsoo.ru/Ocfed4a6
INEKTPUUICCKUX c
MoJien
10 | Pemenue 3amau buomoreka [JOK
1 https://m.edsoo.ru/5a5822
63
10 | ITone ToueuHoro bubmnoreka [JOK
2 | 3apsna. [Tomne https://m.edsoo.ru/b297b5
PaBHOMEPHO c3
3apsHKEHHOM cdepbl
10 | Iome paBHOMEPHO bubmuoreka [IOK
3 | 3apsHKEHHOrO 110 https://m.edsoo.ru/f7a665e
00péMy mrapa. [osme e
PaBHOMEPHO
3apSKEHHOMN
OECKOHEUHOM
TUIOCKOCTH
10 | [IpoBomHUKM B Bbubauoreka [JOK
4 | 3JEKTPOCTATHYECKOM https://m.edsoo.ru/32405ea
nojie. YCiioBue b
pPaBHOBECHSI 3apsI0B
10 | AudnexTpuku u bu6moreka [JOK
5 | monynpoBOJHHUKH B https://m.edsoo.ru/060ebab
AIEKTPOCTATUYCCKOM 5
oJie
10 | Kongencarop. bubmmorexa [IOK
6 DAEKTPOEMKOCTH https://m.edsoo.ru/845b4f7
KOHJIEHCATOpa. 3
DNEeKTPOEMKOCTh
TUTOCKOTO
KOHJICHCaTOopa
10 | MapannensHOE bubmuorexa [JOK
7 | coequHeHHE https://m.edsoo.ru/d11e8ce
KOHJICHCATOPORB 7
10 | INocnenoBarensHOE Bbubauorexa [JOK
8 | coemuHeHHE https://m.edsoo.ru/1e9929
KOHJICHCATOPOB 20
10 | DHeprus bub6morexa [OK
9 3apsSHKEHHOTO https://m.edsoo.ru/73a34f1
KOHJCHCATOpa 8
11 | Pemenue 3amau bubauoreka [IOK
0 https://m.edsoo.ru/5fb2ach
5
https://m.edso0.ru/274340
40
11 | JBmxenue bubmuorexa [JOK
1 3apsHKCHHOM YaCTHIIBI https://m.edsoo0.ru/8341d6

ac
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https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/8341d6ac

B OJJTHOPOJIHOM
3JIEKTPUYECKOM I0JIe

11 | Pemenne 3amau

2

11 | O6oOGuenne u bubmmoreka [IOK

3 CUCTEMATU3ALNA https://m.edso0.ru/575260
3HAHWUH 10 TEME 3f
"DnexTpuueckoe
nose"

11 | KonTpoasHas paboTa bu6moreka [OK

4 | mo teme https://m.edsoo.ru/cefe90e
"DIeKTPUIECKOE 9
nose"

11 | Cuna ToKa. bubmmorexa LIOK

5 [TocTosIHHBIA TOK. https://m.edso0.ru/233311
YcnoBus b5
CYILIECTBOBAHHMS
MIOCTOSTHHOTO
9JIEKTPUIECKOTO TOKa

11 | UcTtouyHukH TOKA. bubmnoreka [JOK

6 | Hanpsokenue u 3/1C https://m.edsoo.ru/0839%al

15

11 | 3axon Oma mis bubmnoreka [JOK

7 | yuacTka memnm. https://m.edsoo.ru/f14f251
DNEeKTpUYECKOe e
COIMPOTHBIICHHUE

11 | 3aBUCHUMOCTH bubmmorexa LIOK

8 | compoTuBIeHUS https://m.edsoo.ru/95fcdf5
OJHOPOIHOTO 1
MIPOBOJHHKA OT €r0
JUTMHBI M TLTOTIIAH
MONIEPEYHOTO
CCYCHHMS

11 | YaoensHOE bubmunoreka [JOK

9 | compoTuBiIeHUE https://m.edsoo0.ru/437f830
BenlecTBa. Pemenue 0
3a/1a4

12 | ITocaenoBaTensHOE, Bbubauorexa [JOK

0 | mapamrenbHOe, https://m.edso0.ru/236f7e0
CMENIaHHOE 7
COEIMHEHNUE
ITPOBOJIHHKOB

12 | Pacuér bubmnoreka [IOK

1 | pa3BeTBIEHHBIX https://m.edsoo.ru/1794cf3
AIIEKTPUICCKUX 7
ueneu. [IpaBuia
Kupxroda

12 | Pemenue 3amau bubauoreka [JOK

2 https://m.edsoo.ru/3881b4

69
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https://m.edsoo.ru/5752603f
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/3881b469

Pabota
3JIEKTPUUYECKOTO
TOKa. 3akoH J[>koyiis
—Jlenna

bubauoreka [JOK
https://m.edsoo.ru/a3605c5
C

Pemenue 3amau

bubauoreka [JOK
https://m.edso0.ru/6761bf0
f

DJICKTPUUCCKHI TOK"

12 | MomHocCTh Bbubauoreka [JOK
5 | DJIeKTpUYECKOTrO https://m.edsoo0.ru/99750a
Toka. TennoBas 6f
MOIITHOCTH,
BBIJICIIIEMast Ha
pe3ucTope
12 | Pewenue 3amaq bubauoreka [IOK
6 https://m.edsoo.ru/eb72fc2
4
12 | 9/1C u BHyTpeHHEE bubnuotexa LIOK
7 | compoTUBIIEHUE https://m.edsoo.ru/72d453
HCTOYHHKA TOKA af
12 | 3axkou Oma mis bubmnoreka [JOK
8 MOJIHOM (3aMKHYTOM) https://m.edsoo.ru/221f40f
DJIEKTPHUIECKOM LIENH b
12 | Pemenue 3amaq bubmnoreka [JOK
9 https://m.edsoo0.ru/3580b6
79
13 | MomHoCTh bubauoreka [IOK
0 | ucTouHuka TOKa https://m.edsoo.ru/a0ae51d
8
13 | KopoTkoe 3ambIkaHue bubmuotexa LIOK
1 https://m.edsoo.ru/546f563
2
13 | Kongencarop B uenu bubmotexa LIOK
2 | IOCTOSIHHOTO TOKa https://m.edso0.ru/35368f3
€
13 | Pemenue 3amau bu6moreka [JOK
3 https://m.edsoo.ru/4410cef
0
13 | Pemenue 3amad 1o bubauoreka [JOK
4 | reme "TlocTosTHHBIH https://m.edsoo.ru/a7340a2
3JIEKTPUUECKUN TOK" 9
13 | Pemrenue 3aga4 no bubauoreka [JOK
5 | teme "TlocTosHHBIH https://m.edso0.ru/744261
IJEKTPUUYECKUH TOK" b8
13 | Pemenue 3aga4 no Bbubauorexa [JOK
6 | Teme "TlocTOSHHBIN https://m.edsoo.ru/eb5d46
AICKTPUUECKUN TOK" 87
13 | OGoOmeHue u bu6mmoreka [JOK
7 | cucreMaru3anus https://m.edsoo.ru/bfd7a05
3HaHUH 110 TeMe 0
"TlocTosIHHBIH
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https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/bfd7a050

KonTponbsHnas pabdora
10 TEMeE

bubauoreka [JOK
https://m.edsoo.ru/1885ddf

"TTocTostHHBIN 1
DJIEKTPUUYECKUM TOK"
13 | Dnexkrpuueckas bubmuotexa LIOK
9 | mpoBOAMMOCTH https://m.edsoo.ru/da7942

Pa3JIMUHBIX BELLIECTB.
DJIEKTPUYECKHU I TOK B
MeTajjax.
CBepXIpoBOAMMOCTD

95

14 | DnexTpuyecKuii TOK B bu6moreka [IOK
0 | pactBopax u https://m.edsoo.ru/4b4234
pacriaBax 91
JJEKTPOJIUTOB.
3axonsl Dapagest 1st
AJIEKTPOJIN3a
14 | DnexTpuyeckuii TOK B bubnuorexa LIOK
1 razax. [lnazma https://m.edsoo.ru/92d92f7

6

14 | DnexTpuyecKuii TOK B bu6moreka [IOK
2 | Bakyyme. BakyymHbIe https://m.edsoo.ru/2E+160
IpUOOPHI
14 | DnexTpuyeckuii TOK B bubmotexa LIOK
3 | momympoBOIHUKAX https://m.edsoo.ru/ab61c66
0
14 | IlonynpoBOJHUKOBBIE bubmuorexa LIOK
4 | mpubopsI https://m.edso0.ru/836222
00
14 | ®usnveckwmit bubmmoreka [IOK
S5 | OpaKTHKYM IO TeMe https://m.edsoo.ru/5643ea5
"NzmepeHue cuibl 6
TOKA M HaIlPsDKEHUS B
LEMU MTOCTOSHHOTO
TOKA IPU TTOMOIIN
aHAJIOTOBBIX U
U (HpOBBIX
U3MEPUTETBHBIX
npubopoB" uiu
"3HaKOMCTBO ¢
g poBoi
nabopaTopueii 1o
¢uzuke. [lpumepsr
U3MEpEeHUs
(bU3UYECKUX BETUYNH
IpY TOMOIIN
KOMITBIOTEPHBIX
TAaTYHUKOB"
14 | ®Ousnyeckuit bubauoreka [JOK
6 | IpaKTHKyM I10 TEMeE https://m.edsoo0.ru/f6292f5
"U3yuenne f
HEPaBHOMEPHOTO

JBHXXCHUS C ICITBIO
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https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/f6292f5f

ONpeaeIeHUs
MT'HOBEHHON
ckopoctH"

14

dusnyeckuit
MPAKTUKYM I10 TEME
"Usmepenue
YCKOPEHUS MpHU
MPAMOJIMHEUHOM
PaBHOYCKOPEHHOM
JIBHOKCHHUH 110
HaKJIOHHOM
IUIOCKOCTHU" MIIH
"UccnemoBanue
3aBUCUMOCTH IyTH OT
BPEMEHHU MPHU
PaBHOYCKOPEHHOM
IBUKeHun"

bubmuoreka [IOK
https://m.edso0.ru/6960b6
ef

14

dusnuecknit
MPAaKTUKYM 10 TEME
"Usmepenue
YCKOpEHHUs
CBOOOIHOTO
majgeHus’" uin
"U3ydeHue IBUKEHUS
Tesa, OpPOIIEHHOTO
TOPU30HTAILHO"

bubmmnoreka [IOK
https://m.edsoo.ru/d1ea240
2

14

dusuyeckum
MPAaKTUKYM TI0 TEME
"N3yueHue nIBUKEHUS
TeJIa MO OKPYKHOCTH
C IOCTOSIHHOM I10
MO/TYJIFO CKOPOCTBIO"
nin "HccnenoBanne
3aBUCHUMOCTH
nepuojaa oopaiieHus
KOHHYECKOTO
MasATHHKA OT €0
napaMmeTposn"

bu6moreka [JOK
https://m.edsoo.ru/bcf5351
4

15

dusuyeckui
MPAaKTUKYM TI0 TEME
"N3mepenue
PaBHOACUCTBYIONICH
CHUJIBI TIPU ABUKEHUU
Opycka 1o
HAKJIOHHOM
IUIOCKOCTHU" MIIH
"IIpoBepka runoTe3bl
0 HE3aBHCUMOCTH
BPEMEHHU JIBUKCHUS
Opycka 1o
HAKJIOHHOM
IJIOCKOCTH Ha

bubauoreka [JOK
https://m.edsoo.ru/0b34db
84
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https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/0b34db84

3aIaHHOE PACCTOSTHUE
OT €ro Macchl"

15

duznyecKkuit
MPAKTUKYM I10 TEME
"UccnenoBanue
3aBHUCUMOCTH CHJI
YIPYTOCTH,
BO3HUKAIOIIUX B
NpYKUHE U
PE3UHOBOM 00pas3Iie,
ot ux aepopmanun"
unu "N3yuenue
JIBUYKEHUS CUCTEMBI
TeJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOU
yepes A€rkuit 610k"

bubauoreka [JOK
https://m.edsoo.ru/b55b81
al

15

dusnuecKkuit
MPAaKTUKYM TI0 TEME
"U3mepenue
kod(ppunmreHTa
TPEHUSI 110 BETUYNHE
YTJIOBOTO
KodppuIeHTa
3aBucumoctH Frp(N)"
unu "ccnenoBanue
JBIDKEHHS OpycKa 1mo
HAKJIOHHOU
MJIOCKOCTH €
TepEMEHHBIM

KO3 uImeHTOM
TpeHus" Win
"N3yueHue nBUKEHUS
rpy3a Ha Bally C
TpeHuem"

bubauoreka [IOK
https://m.edsoo.ru/b83b16
07

15

DuU3nUeCKUil
MPAKTUKYM I10 TEME
"HUccnenoBanue
YCIIOBUI PaBHOBECUS
TBEPIOTO TENA,
MMEIOILETO OCh
BpaleHus" uiu
"KoHcTpyupoBaHue
KPOHIITEHHOB U
pacuér cun
yIpyroctu'" win
"U3yuenue
YCTOMYHUBOCTH
TBEPIOTO TENA,
MMEIOUIETO IIoAab
ornops!"

bubauoreka [JOK
https://m.edsoo.ru/4a04f4f
7
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https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/4a04f4f7

15

duznyeckui
MPAKTUKYM I10 TEME
"Usmepenue
MMITYJIbCa TEeJa 10
TOPMO3HOMY IIyTH"
unu "M3mepenue
CHUJIBI TATH, CKOPOCTH
MOJIETTH
AIIEKTPOMOOHIIS 1
MOIIIHOCTH CHJIBI
Tru'" Uian
"CpaBHEHUE
U3MEHEHUS UMITyJIbCa
TeJa C UMITYJIbCOM
CHIIBI" UIIH
"UccnenoBanue
COXpaHEHUS
UMITyJIbCA TPU
yOpyrom
B3auMoenucTeun"
unu "M3mepenue
KUHETUYECKOI
SHEPruu Teja 1Mo
TOPMO3HOMY NyTH"

bubauoreka [JOK
https://m.edso0.ru/856fb28
e

15

dusnueckuit
MPAKTUKYM I10 TEME
"N3yuenue
M30TEPMUYECKOTO
nporuecca
(pexoMeH10BaHO
HCII0JIb30BaHUE
nudpoBoit
naboparopun)" wiH
"Uzyuenue
M30XOPHOTO
npoiecca Wi
"N3yuenue
n300apHOTO
nporiecca’ win
"IIpoBepka
ypaBHEHHS
cocrosiHuA"

bu6moreka [JOK
https://m.edsoo.ru/e0fe7e0
b

15

dusnyeckum
MPAKTHUKYM I10 TEME
"U3mepeHue
YIEIbHOM
TEIUIOEMKOCTH" MIIN
"UccnenoBanue
MPOIIECCa OCTHIBAHUS
BemecTna" MIIH
"UccnemoBanue
annabaTHOro

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa6
1
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https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/2f2faa61

npoiiecca’ win
"N3yuyenue
B3aMMOCBSI3H YHEPTUN
MEKMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUS 1
TeMnepaTypbl
KUIEHUS JKUIKocTein"

15

dusnyeckuit
MPAKTUKYM I10 TEME
"Uzyuenue
3aKOHOMEPHOCTEMN
UCTIapeHUS
KUJIKOCTEH" Win
"U3mepenue
YAEIbHON TETIOTHI
ILUIABICHUSA JIbaa" MIIN
"N3yueHnue cBOMCTB
HACBILLEHHBIX 1apoB"
unu "N3mepenue
a0COTIOTHOM
BII&KHOCTH BO3/1yXa U
OIIEHKa MacChI MapoB
B IIOMEIEHUN".
N3mepenue
kod(ummenta
MTOBEPXHOCTHOTO
HATSOHKEHUS

bubmmoreka [JOK
https://m.edsoo.ru/6bla23
b5

15

duznuecKuit
MPaKTUKYM TI0 TEME
"HabmoneHue
HpeBpaLICHUS
SHEpPruu
3apsSHKEHHOTO
KOHJIEHCAaTOopa B
SHEPTUIO U3ITYUYCHUS
cBeroAnoa" uin
"Uzyuenue
MIPOTEKAHUS TOKA B
LIEIIH, COAEPIKALLEN
KOHJICHCATOp" M
"Pacnipenenenue
pazHoOCTH
MOTEHIINAJIOB
(HampspKeHus ) mpu
MOCJIe/10BaTEIbHOM
COEIMHEHUH
KOHJIeHCAaTOpOB"

bu6moreka [JOK
https://m.edsoo.ru/ec42437
-

15

dusnyeckut
MPAKTUKYM I10 TEME
"UccnemoBanue
CMEIIaHHOIO
COEMHEHUS

bubauoreka [JOK
https://m.edsoo.ru/2b179d
98
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https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/2b179d98

pe3UCTOpPOB" MK
"Usmepenue
YACIBHOTO
CONPOTUBIICHUS
MPOBOJHUKOB'" WJIN
"UccnenoBanue
3aBUCHMOCTH CHJTBI
TOKa OT HaNPSHKEHUS
JUTSL JTAMIIBI
HaKaJauBaHus'"

dusnyecku
MPAKTUKYM I10 TEME
"HaOmronenue
3JEKTpOan3a" uin
"Usmepenue 3apsna
OJHOBAJICHTHOI'O
noHa" uin
"UccnemoBanue
3aBUCHMOCTH
CONPOTUBIICHUS
TEPMOPE3UCTOPA OT
TeMIIepaTyphl" UiIn
"CHsITHE BOJBT-
aMIIEpHOU
XapaKTePUCTUKHU
muoma"

Bbubauoreka [JOK
https://m.edsoo.ru/64b6e9
01

Pe3epBHbIi ypoK.
O06o001eHue u
CHCTEMAaTHU3aIs
3HAHUM 110 TeMe
"Knnemartnka"

bubmmorexa LIOK
https://m.edsoo.ru/ed017d
93

Pe3epBHbIii ypoK.
O06o006meHue u
CUCTEMAaTHU3alHs
3HAHUM 110 TEME
"lmHamuka"

bubmnoreka [IOK
https://m.edso0.ru/314995
6b

Pe3epBHbIii ypoK.
O0o06meHne
CHCTEeMaTH3aIus
3HAHWUH 110 TeMe
"CraTtuka TBEpI0TO
Tena

bubmnoreka [JOK
https://m.edsoo0.ru/0f9752a
C

PesepBHbIii ypOK.
0O0001IeHnEe 1
CHCTEMAaTHU3aIus
3HAHUH 110 TEME
"3aKOHBI COXpPaHEHMS
B MeXaHHuKe"

Bbubauorexa [JOK
https://m.edsoo.ru/6¢c0df9c
C

PesepBHbIii ypok.
O6006m1eHne
cucTeMaTu3anus
3HAaHWH 0 TeME

bu6moreka [JOK
https://m.edsoo.ru/de1489
76
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https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/de148976

"OCHOBEI
MOJIEKYJISIPHO-
KHHETHYECKOM
Teopun"

Pe3epBHbI ypoK.
O0001IeHNE 1
CUCTEMAaTHU3aIHs
3HAHUH 110 TEME
"TepMoaMHAMUKA.
TemnoBrle MaIMHET"

bub6moreka [JOK
https://m.edsoo.ru/Obcc77c
1

Pe3epBHbIii ypoK.
O0o001eHue u
cucTeMaTu3anus
3HAHUH [0 TEME
"ArperaTHble
COCTOSIHUS BEIIECTBA.
da3oBble nepexoap”

bubmnoreka [JOK
https://m.edsoo.ru/59ca5c9
1

PesepBHbI ypoK.
0O0001IeHnEe 1
cucTeMaTu3aius
3HAHUM MO TemMe
"DnexTpuueckoe
nojue"

bu6moreka [JOK
https://m.edsoo.ru/f2381c0
C

Pe3epBHbIii ypoOK.
O6o0menne u
cHUCTEeMaTHh3aIus
3HAHUM 110 TEME
"I[TocTossHHBIM
AJICKTPUUCCKHIN TOK"

bubmuoreka [JOK
https://m.edsoo.ru/3cae6da
1

Pe3epBHbIii ypoK.
0O0001IeHnE 1
CHCTEMAaTHU3aIus
3HAHWM I10 TEME
"TOKM B pa3Iu4HbIX
cpemax"

bubauoreka [IOK
https://m.edsoo.ru/cc7681d
4

OBIIEE KOJIMYECTBO
YACOB IIO
[TPOI'PAMME

170

16

11 KJTACC

Ne

/1

Tema ypoka

KommuectBo yacoB

Bcer

KonTpoasnb!
€ paboTHI

IIpaxTnuecku
€ paboTHI

DNeKTpOHHBIE TH(PPOBBIC
oOpa3oBaTebHbBIE

pecypcbl

BsaumoneiicTBue
NOCTOSIHHBIX MarHUTOB
Y MMPOBOJHUKOB C
TOKOM. MarauTHoe
noie. I'unoresa
Awmmnepa

bubmnoreka [IOK
https://m.edsoo.ru/487a85
93

BekTop MaraHuTHOM
uHyKuuu. [punmun
CyHepHo3uLu

bubmnoreka [JOK
https://m.edsoo.ru/4clabc
ch
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https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4
https://m.edsoo.ru/cc7681d4
https://m.edsoo.ru/487a8593
https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/4c1abccb

MAarHUTHBIX I10JIEN.
JInHUM MarHUTHOM
WHTYKIIHH

3 MaruuTtHoe 1noJje bu6morexa [IOK
MPOBOIHUKA C TOKOM. https://m.edsoo.ru/d35d52
OmnsIT Opcrena 62

4 Cuna Ammepa, eé bu6morexa [OK
HarpaBicHHE U https://m.edso0.ru/26d9c5
MOJIYJIb ba

5 Pemenue 3agau bubmnoreka [JOK
https://m.edsoo.ru/a37a0c
21

6 [Ipumenenue 3akoHa bubmuotexa LIOK
Awmriepa. https://m.edsoo.ru/ad7718
DIEKTPOU3MEPHUTENbH d7
bl IPUOOPHI

7 Cuna JlopeHnua, eé bubauoreka [IOK
HampaBJIeHuE U https://m.edsoo.ru/c97afaa
MOyJb. JIBIKEHHE 1
3apsSHKEHHOMN YaCTHUIIBI
B OJTHOPOJTHOM
MarHMTHOM I10JI¢

8 Pemenue 3agau bubmnoreka [JOK
https://m.edsoo.ru/504e98
c/

9 PaGora cumnsl Jlopenna bubauoreka [JOK
https://m.edsoo.ru/d518be
4b

10 | Pemenue 3agau bubauoreka [IOK
https://m.edso0.ru/93617b
d9

11 | MaruuTHOE I0J€ B bubauoreka [JOK
BCILCCTBE. https://m.edsoo.ru/30ff960
deppomMarHeTUKH, 8
napa- ¥ JMaMarHeTHKH

12 | OcHOBHBIE CBOICTBA bubmnoreka [JOK
(beppoMarHeTUKOB. https://m.edsoo0.ru/0b5819
[Tpumenenue Oa
(heppoMarHeTUKOB

13 | Pemenue 3aga4 no bubauoreka [JOK
teme "MarauTtHoe https://m.edsoo.ru/5b55¢3
nose" 07

14 | Peumrenue 3aga4 mno bubauoreka [IOK
teme "MarauTtHoe https://m.edsoo.ru/41c4ae
nose" 8a

15 | SIBnenue bubauoreka [JOK
9JIEKTPOMAarHUTHOU https://m.edsoo.ru/b3efalc

nHayKuuu. [lotok
BEKTOpPa MarHUTHOU
WHIYKITHA

1
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https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/b3efa0c1

16 | OC unnykuu bu6mmoreka [JOK
https://m.edsoo.ru/48150b
ds
17 | 3akon bubmuoreka [IOK
9JEKTPOMarHUTHOU https://m.edsoo.ru/a6decl
nHaykiun Dapajes 88

18 | BuxpeBoe bubnuorexa LIOK
JIIEKTPUYECKOE TOJIC. https://m.edsoo.ru/15abel
Toxu dyko 40

19 | 5C uraykuu B bubmnoreka [JOK
JIBUKYIIUXCS https://m.edsoo.ru/0235cc
MIPOBOAHUKAX 02

20 | Pemenue 3amay bubauoreka [JOK

https://m.edsoo.ru/4dfda6
18

21

[IpaBuno Jlenna

bubmmnoreka [IOK
https://m.edsoo.ru/bbc227
26

22

NHIyKTUBHOCTS.
Karymka
WHIyKTUBHOCTH B
IIETIH IIOCTOSHHOTO
TOKa

bubmnoreka [IOK
https://m.edsoo.ru/621eae
9d

23 | SIBncHue bubmuoreka [JOK
camounaykuun. IJ1C https://m.edsoo.ru/7ee60c
CAMOMHIYKIIUH a8

24 | DHeprust MarHUTHOTO bubmuotexa LIOK

IIOJIA KaTYUIKH C
TOKOM.
DJIEKTPOMArHUTHOE
1noJjue

https://m.edsoo.ru/b3c0Oad
11

25

Pemenue 3amau

bubauoreka [JOK
https://m.edsoo0.ru/88f69d
2b

26

O0001IeHNE U

bubauoreka [JOK

CHUCTEMAaTH3aIHs https://m.edso0.ru/764840
3HAHUI 110 TEME 25
"DnekTpoauHamMuKa"

27

KonTpomnsHas pabora
10 TeMe

bubmuoreka [IOK
https://m.edsoo.ru/8ae09b

"DeKTpOMHaAMHUKA" 98

28 | KonebarenbHas bub6mmoreka [IOK
cuctema. CBoOOIHbIC https://m.edsoo.ru/7c1db3
KoJieOaHus. 85
I'apmoHunyeckue
KoJieOaHus

29 | Kunemaruueckoe u bu6moreka [JOK
JTMHAMHYECKOEC https://m.edsoo.ru/87ce94
OTIMCaHKE 98
KoJie0aTembHbIX
JIBHKCHUU
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https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/87ce9498

30

DHepreTuyeckoe
onucanue. BeiBos
JTUHAMHYECKOTO
OIKCaHUS
TapMOHUYECKHUX
KoleOaHuH U3 UX
JHEPTreTHYECKOTO U

bubauoreka [JOK
https://m.edsoo.ru/e3c996
92

KHHEMATUIECKOTO
OINHCaHUs
31 | AmMmutyna u daza bub6moreka [{IOK
KOJIeOaHMi https://m.edsoo.ru/7a0c43
9a
32 | Ilepuon u yactoTa bubauoreka [JOK

konebanuii. [lepuon
MaJibIX CBOOOIHBIX

https://m.edsoo.ru/e03993
19

KoJIcOaHUI
MaTEMaTUYECKOIO
masiTHuka. [lepuon
CBOOOIHBIX
KoJIeOaHu I
MPYXKUHHOTO
MasITHHKA
33 | 3aryxaromme bubmnoreka [JOK
KOJIeOaHMsI. https://m.edsoo.ru/72e93d
BremyxaeHHbIe 09
kosicOanus. Pezonanc
34 | ABTokoicOaHus bubmuoreka [IOK
https://m.edsoo.ru/6add26
44
35 | Pemenue 3amau bubauoreka [JOK

https://m.edsoo.ru/addeec
71
https://m.edso0.ru/756123
ch

36

VYpoxk-koHpepeHus

bubauoreka [JOK

"MeXaHUYeCKHE https://m.edsoo.ru/8ef587
KoJieOaHus B be

MY3BIKaJTbHBIX

WHCTpyMeHTax"

37 | O6o0weHue n bub6mmoreka [JOK
CHUCTEMATU3AIH https://m.edsoo.ru/eb8418
3HAHUH 10 TEME 2f
"MexaHuueckue
Kosnebanus"

38 | DneKkTpoMarHuTHBIC bub6moreka [OK
KOJICOaHMsI. https://m.edsoo.ru/d4adab
KonebarenpHblit de
KOHTYP

39 | ®opmyna Tomcona. bubmuorexa [JOK

CBs13b aMILTUTY/IbI
3apsiaa KOHIEHCAaTopa

https://m.edsoo.ru/093f9af
1
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https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/093f9af1

C aMIUIATYJOU CUJIBI
TOKa B KOJe0aTeIbHOM
KOHTYpe

40

3aKOH COXpaHEHUs
SHEPrUH B UJCATHHOM

bubmuoreka [IOK
https://m.edsoo.ru/d1e2d5

KoJie0aTeTbHOM 43
KOHTYpe

41 | 3aryxaromue bubmuotexa LIOK
3JIEKTPOMAarHUTHBIC https://m.edso0.ru/5e6686
KOJIeOaHuUsI. 19
Brinyx1eHHBIC
AJIEKTPOMAarHUTHBIC
KoJieOaHus

42 | IlepeMeHHBIH TOK. bubnuorexa [IOK
Pesuctop u https://m.edso0.ru/848361

KOHACHCATOP B LCIIN
MNEPEMCHHOI'0 TOKa

52

43

Karymika
WHIyKTUBHOCTH B
Henu MepeMEeHHOTr0
TOKa

bubmnoreka [IOK
https://m.edsoo.ru/cfa307a
f

44

3akod Oma s
AJIEKTPUUYECKOMN e
MIEPEMEHHOr0 TOKa

bubmnoreka [JOK
https://m.edsoo.ru/8bae38
€6

45

MomHocTs
MEPEMEHHOTO TOKa.
AMIUIUTYTHOE U
JIEHCTBYIOIIIEE
3HAYECHUE CHIIBI TOKA U
HAIPSDKCHUS

bu6moreka [JOK
https://m.edsoo.ru/lcac6c
4c

46

Pe3onanc B
AJIEKTPUYECKOU LIENH

bubmnoreka [IOK
https://m.edso0.ru/087506
df

47

Pemrenue 3amau

bubmnoreka [JOK
https://m.edsoo0.ru/a16836
a4

48 | UneanpHbli bubmnoreka [JOK
TpaHchopMaTop. https://m.edsoo.ru/f97418
[Ipoussoactso, ae
nepenava u
notpeOieHue
AIIEKTPUYECKON
SHEPIrUu

49 | DKOJOrHYECKUe PUCKH bubmuotexa LIOK
IIPH [IPOU3BOJICTBE https://m.edsoo.ru/a6f74d
AIEKTPOIHEPTUH. 93
Kynbsrypa
UCTIOJIH30BaHUS

3JIEKTPOIHEPTUHU B
MOBCEIHEBHOMN KU3HU
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https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/a6f74d93

50

Pemenue 3amau

bubauoreka [JOK
https://m.edsoo.ru/ee6677
ed

51

Pemmrenue 3amau

bubmuoreka [IOK
https://m.edsoo.ru/7cab59
8

52 | O0o0wEeHue u buomoreka [JOK
CHUCTeMaTH3aIlHs https://m.edsoo0.ru/401024
3HaHUH MO TeMe a9
"DneKTpOMarHUTHBIC
KoJjebanus"

53 | Mexanudeckue bubmuoreka [JOK
BOJIHBIL. https://m.edsoo.ru/a58e10
XapaKTepuUCTHKH of
MEXaHUYECKUX BOJIH

54 | CpoiicTBa bub6morexa [{IOK
MEXaHUYEeCKUX BOJIH https://m.edsoo.ru/d9ae10

00

55 | 3Byk. bubmuotexa LIOK
XapaKkTepUCTHKH https://m.edsoo.ru/138b6f
3BYyKa 09

56 | MudpasByk u bubmuorexa [{JOK
yneTpasByk. IllymoBoe https://m.edso0.ru/738003
3arpsi3HEHNE 8f
OKPYIKaIOIICH CpeJIb

57 | Pewmenue 3aqau bubauoreka [JOK

https://m.edsoo.ru/cfd918
bf

58 | DrnexTpoMarHuTHBIE bubmuotexa LIOK
BOJIHBL. M3iydenue https://m.edsoo.ru/714e5d
3IEKTPOMAarHUTHBIX bl
BOJIH

59 | DHeprus bu6moreka [IOK
3JIEKTPOMArHUTHBIX https://m.edsoo.ru/d01b81
BoJsiH. CBO¥iCTBa 8c
3JICKTPOMATrHUTHBIX
BOJIH

60 | Ilxama bub6moreka [JOK
3JIEKTPOMArHUTHBIX https://m.edsoo.ru/49belf
BoJH. [I[puMenenue %e
3JICKTPOMATrHUTHBIX
BOJIH B TEXHUKE U
OBITY

61 | [IpuHIUIEI bubauoreka [JOK
PaguoCBsI3H U https://m.edsoo.ru/9f96f1f
TEIEBUICHHS. 8
Pannonokanus.
DNeKTPOMAarHUTHOE
3arpsi3HEHUE

OKPY’KaIoIIeH cpebl
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https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/9f96f1f8

62

KonTponbsHnas pabdora
o teMme "Konedanus u
BOJIHBI"

bubauoreka [JOK
https://m.edsoo.ru/4f7985
a0

63

Cgert. 3akoH
IPSAMOJIMHENHOIO
pacrnpocTpaHeHHUs
cBeTa

bubmuoreka [IOK
https://m.edsoo0.ru/f95664
06

64

Pewenue 3anau Ha
IPUMEHEHUE 3aKOHA
IPSAMOJIMHEHHOIO
pacnpocTpaHeHuUs
cBeTa

Bbubauoreka [JOK
https://m.edsoo.ru/ea32d4
55

65

OtpaxeHue cBeTa.
IInockoe 3epkaio.
Cdepryeckoe 3epKajio

bubmmorexa LIOK
https://m.edsoo.ru/a005d2
bb

66

[IpenomiieHue caera.
AOCOIOTHBIN U
OTHOCHUTEJIbHBIN
MoKa3aTelb
npenomienus. [lonHoe
BHYTpEHHEE
OTpPaKECHHUE.
[IpenenbHbIi yron
MIOJIHOTO BHYTPEHHETO
OTPAKCHUS

bubmmnoreka [IOK
https://m.edsoo.ru/bc2e55
cd

67

Pemenue 3agau Ha
IMPUMCHCHUC 3aKOHOB
OTPAKCHUA U
IpCIOMIICHHUS CBCTA

bu6moreka [JOK
https://m.edso0.ru/49d830
a9

68

Xox mydeit B mpu3Me.
Hucnepcus csera.
Cno>xHbIl cOCTaB
Oenoro ceera. L[BeT

bubmnoreka [IOK
https://m.edsoo.ru/d8elc3
be

69

JInun3el. PokycHOE
paccTosiHUE U
ONTHYECKas CUJIa
JIMH3bI

bubauorexa [JOK
https://m.edso0.ru/604413
59

70

[TocTpoenne
M300pakeHUN B
JMH3aX U UX CUCTEMaX.
YBeJIM4eHUE JIUH3bI

bubauoreka [JOK
https://m.edsoo.ru/bb53b1
ds

71

Pemrenue 3amay Ha
MIOCTPOEHHE
N300paKeHUH,
MOJy4aEMBIX C
ITOMOIIBIO JTUH3

bubmmoreka [IOK
https://m.edsoo.ru/5a868f
09

72

I'na3 xak onTuueckas
CHCTEMA

bu6moreka [JOK
https://m.edsoo.ru/ecd480
a2
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https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/ecd480a2

73

Pemenne 3amauy.
IIpenenst
MPUMEHUMOCTH
reOMETPUYECKOU
OIITHUKH

bubauoreka [JOK
https://m.edsoo.ru/cd174a
10

74

CkopocTh cBeTa 1
METO/Ibl €€ U3MEPEHUS

bubmmnoreka [IOK
https://m.edsoo.ru/f32aab
06

75

Hucnepcus cera

bubmmnoreka [JOK
https://m.edsoo.ru/lel6ce
6e

76

Wntepdepenuus cera

bubmuoreka [JOK
https://m.edsoo.ru/5fc0c6
38

77 | KorepeHTHbIE bubnuotexa LIOK
UCTOYHHUKH. Y CIIOBHUS https://m.edsoo.ru/c6416d
HaOII0IeHUS 48
MaKCHUMYyMOB U
MUHHUMYMOB

78 | Pemenue 3amay bubmmnoreka [JOK

https://m.edsoo.ru/3061de
2b

79 | IlpumeHnenune bu6moreka [IOK
UHTEepPEepeHIINN https://m.edsoo.ru/668edb
c8
80 | Judpakuus cBera bubmuotexa LIOK

https://m.edsoo.ru/12ed04
b5

81

HudpakironHas
pemérka. YcinoBue
HaOI0CHNS TTIaBHBIX
MaKCHMYMOB

bubauoreka [IOK
https://m.edso0.ru/f998d9
64

82

Pemmenue 3amau

bubmnoreka [JOK
https://m.edsoo.ru/d58c41
la

83

[TonepeuHocTh
CBETOBBIX BOJIH.
[Monspu3zanusi cBera

bubmnoreka [JOK
https://m.edsoo.ru/e9890f
e9

84

Pemmrenue 3amau

bubmuoreka [IOK
https://m.edsoo.ru/c56¢81
58

85

CBETOBEIE SIBIICHUS B
npupojie

bubmnoreka [IOK
https://m.edso0.ru/0b3636
3d

86

0O0001IeHne 1
cUCTEMAaTH3aIHs
3HAHUH 110 TEME
"Onruka"

bubmuorexa LIOK
https://m.edsoo.ru/8a1474
8b

87

KonTponbsHnas pabdora
1o Teme «OnTHKa»

bubauoreka [JOK
https://m.edsoo.ru/82315d
d4
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https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/82315dd4

88

I'panunb
MPUMEHUMOCTHU
KJIaCCUUYECKOMN
MEXaHUKHU. 3aKOHBI
3JIEKTPOAUHAMUKY U

bubauoreka [JOK
https://m.edsoo.ru/c9bd77
cb

TIPUHIIATI
OTHOCHTEIBHOCTH

89 | IoctynaTer bu6moreka [IOK
CIEUANTBHON TEOPUHU https://m.edsoo.ru/c56f05
OTHOCHTEIBHOCTH ch

90 | IIpocTpaHCTBEHHO- bu6moreka [{OK
BPEMEHHOU MHTEPBAJI. https://m.edso0.ru/d83742
IMpeobpazoBanus bb
Jlopenua. YcnoBue
NPUYUHHOCTH.
OTHOCUTETBEHOCTD
OJTHOBPEMEHHOCTH.

3aMeJIeHuEe BpEMEHHU
nu coxpameHHe JJIMHBI

91 | DHeprus U UMIYIBC bubmuorexa [{JOK
PEIATUBUCTCKOM https://m.edsoo.ru/853a64
YaCTHUIIBI fc

92 | CBs3b Macchl ¢ Bbubauoreka [JOK
SHEPrUeH u https://m.edsoo.ru/b6258ff
HMITYyJIbCOM a
PENATUBUCTCKON

YacTUI[bl. DHEPTUs
HOKOSI

93

PaBHOBecHOEe
TCIIJIOBOC I/I3J1y‘-ICHI/Ie

bubmnoreka [IOK
https://m.edsoo0.ru/f54035
as

94

3aK0H CMeEIEeHUS
Buna

bubmnoreka [IOK
https://m.edsoo.ru/1c5ff75
2

95

I'mooresa M. ITnanka
0 kBaHTax. DOTOHEI

bubmnoreka [JOK
https://m.edsoo.ru/a5ffa21
8

96

DHEprust U UMITYJIbC
doroHa

bubauoreka [JOK
https://m.edsoo.ru/7fb307
ec

97

®otorpdext. OnpITh
A.T. Croneroga.
3akonbl poTtodddexTa

bu6moreka [JOK
https://m.edso0.ru/8c68e5
b9

98 | VYpaBuenue bubmuotexa LIOK
DiHIITeRHA TS https://m.edsoo.ru/01lef45
dbotorpdexra. 56
"Kpacnas rpanuna"”
doTodrdhdexra

99 | JlaBnenue cBeTa. bubmnoreka [JOK
Omprter I1. H. https://m.edsoo.ru/64b4f9
JleGenena 66
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https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/64b4f966

BosHOBBIE CBOMCTBA
YJaCTHUIL]

bubauoreka [JOK
https://m.edsoo.ru/f59cfce
C

Bousnbl ne bporis.
JlHa BOJTHBI e
bpoiins u pazmepsl
o0racTv TOKaMH3auu
JIBUKYILEHCS] YaCTHUIIBI

bubmuoreka [IOK
https://m.edsoo.ru/5df8baf
1

KopnyckynsipHo-

bubmmnoreka [JOK

2 | BOJHOBOW Jyainu3m https://m.edsoo.ru/8ccab6
2a
10 | dudpakmus bu6moreka [{OK
3 | 2JMEKTPOHOB Ha https://m.edsoo.ru/30dbal
KpHCTaJlJIax 8c
10 | Cneunduka bubauoreka [IOK
4 | u3MepeHwuii B https://m.edsoo.ru/65783d
MUKPOMHUDE. ec
CooTtHoteHust
HEOIPENCIIEHHOCTEN
I"etizenbOepra
10 | Pemenue Bbubauoreka [JOK
5 | rpaduueckux 3amau https://m.edsoo.ru/e70195
bd
10 | Pemenue pacu€THBIX bubmotexa LIOK
6 | 3amau https://m.edsoo.ru/ee9b31
82
10 | KonTponbHas paboTa bubmoreka [IOK
7 o TemMam: "OCHOBBI https://m.edsoo.ru/c3de89
CTO", la
"KopnyckysipHo-
BOJIHOBO# Jyannu3m"
10 | OmpITH 11O bubmnoreka [IOK
8 | mccienoBaHHIO https://m.edsoo.ru/312b75
CTPOCHUS aTOMa. Oa
[InanerapHas moaenb
atoMa Pesepdopra
10 | Ilocrynater bopa bu6moreka [IOK
9 https://m.edsoo.ru/404dfa
9a
11 | Buasl crieKTpoB. bubauoreka [JOK
0 | Crmextp ypoBHEi https://m.edsoo.ru/cf74bl
SHEPTUM aTOMa la
BOJIOPOJIA
11 | CoonraHHoe u bubauoreka [JOK
1 | BBIHYXJIEHHOE https://m.edsoo.ru/f945d8
U3JIyYCHUE CBETA 5C
11 | Jlazep bubmotexa LIOK
2 https://m.edsoo0.ru/2288a0

c4

59



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/2288a0c4

Hyxnonnas monens
sinpa I eiizenbepra-
HBanenko. 3apsn u
MacCcOBOE YHCIIO pa.
MzoTomsl.
PamoakTHBHOCTh

bubauoreka [JOK
https://m.edsoo.ru/34ada5
de

3aKkoH
paauoaKTUBHOTO
pacnana. CoiicTBa
MOHU3UPYIOIIETO
u3nydeHus. BiusHue
PaaIuOaKTUBHOCTH Ha
YKVBBIEC OPTaHU3MBIL.
JlozumeTtpus

bubauoreka [JOK
https://m.edsoo.ru/aab98b
ef

OHeprus cBs3U
HYKJIOHOB B sIJIpe.
SnepHble CUIIBL
HedekTt maccsl sipa.
SnepHble peakuuu.
SlnepHble peakTophl.
[TpoGnembr
YIIPABISEMOTO
TEPMOSIIEPHOTO
CUHTE3a.
DKOJOrH4ecKue
acCIEeKThl Pa3BUTHS
SAJIEPHOW SHEPTETUKHU

bub6moreka [JOK
https://m.edsoo.ru/ff1758d
0

MeTtoabl perucTpanuu
U UCCIIeJOBaHUS
3JIEMEHTapPHBIX
YacTHLI.
DyHIaMEHTAJIbHBIC
B3aMMOJICVCTBHS.
bapuonsbl, ME30HBI U
JICTITOHBI.
[Ipencrasnenue o
CrangapTHON MOJIENH.
KBapk-rimooHHas
MOJIEJIb aJIPOHOB

bubmmoreka [IOK
https://m.edsoo.ru/lac08a
5b

®du3urka 3a npeaeaaMu
CrangapTHON MOJENH.
TémHas maTepus u
TEMHAs YHEPIrUs.
EnuncTBO nzmyeckoin
KapTUHBI MUpA

bubmmoreka [IOK
https://m.edsoo.ru/c026fd
37

Oransl pa3BUTHUSA
aCTPOHOMHHU.
3Ha4YeHHE ACTPOHOMHUHU

bubmnoreka [JOK
https://m.edsoo.ru/ad73el
45

IIpumeHnMOCTH
3aKOHOB (PU3UKH IS
00BSCHEHUS PUPOIbI
KOCMHYECKHX

bu6moreka [JOK
https://m.edsoo0.ru/39c440
28
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00BEeKTOB. MeTOIbI

ACTPOHOMHUYECKHUX
MCCJICIOBAHU I

12 | CoBpeMeHHEbIE bubnuorexa LIOK

0 OTITHYECKHUE https://m.edsoo.ru/4877aa
TEJICCKOIIBI, le
PaAMOTENECKOTIBI,
BHeaTMochepHas
ACTPOHOMHUS

12 | Bupg 3Bé3aH0r0 HEbAa. Bbubauoreka [JOK

1 | Co3Be3nusi, ApKHE https://m.edsoo.ru/aac588
3BE3/IBI, TUIAHETEI, UX eb
BUJIMMOE JIBIYKCHHE

12 | ConHeuHas cucTeMa. bub6moreka [JOK

2 | Comure. ConHeynast https://m.edsoo0.ru/22748e
AKTUBHOCTb. b4
Hcrounuk sneprun
ConHiuia u 3BE311

12 | 3BE&31pbI, MX OCHOBHBIE bubauoreka [JOK

3 | XapaKTEepHCTHKH. https://m.edso0.ru/421699
Junarpamma 44
"CeKTpaIbHBIN KJ1acc
— CBETUMOCTB"

12 | 3Be3abl MIaBHOMI bubmnoreka [JOK

4 | mociea0BaTeaIbHOCTH https://m.edsoo.ru/b3cb76

6¢c

12 | BHyTpeHHee cTpoeHHE bubmuotexa LIOK

5 | 38&31. CoBpeMeHHBIC https://m.edsoo.ru/d09da4
NpeACTaBICHUS O 94
IPOUCXOXKJICHUH U
spomtounu CosiHIIa U
3BE3. DTanbl )KU3HUA
3BE31

12 | Mneunsrii [Tyte — bubmotexa LIOK

6 | mama ['amakTHKa. https://m.edsoo.ru/7cd10a
THIbI rajJakTHK. Oa
YépHble TBIPHI B Sapax
TTAKTUK

12 | Bcenennas. bubmmorexa LIOK

7 | Pacumpenue https://m.edsoo.ru/3dbdf0
Bcenennoii. 3akon d2
Xab6na. Teopus
Bousbiioro B3phiBa.
PenukroBoe
U3ITYUYCHHE

12 | MacmrabHas bubmnoreka [JOK

8 | crpykrypa BeenenHoid. https://m.edsoo.ru/ce2346
MeraragakTuka 33

12 | Hepeménnrie bu6mmoreka [IOK

9 | mpobnembl https://m.edsoo.ru/d37d9ff
ACTPOHOMUU e
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13

dusnyeckui
MPAKTUKYM I10 TEME
"UccnemoBanue
MarHATHOIO I10JIA
MOCTOSIHHBIX
MarHuToB'" WUJIN
"UccnenoBanue
CBOICTB
dbeppoMarHeTUKoB"
i "HccnenoBanne
IEUCTBUA
IMOCTOSSHHOI'O MarHuTa
Ha paMKy ¢ TOKOM"

bubauoreka [JOK
https://m.edsoo.ru/67361a
ef

13

dOusznueckui
MPAKTUKYM I10 TEME
"N3mepenue cusl
Awmrnepa" unm
"N3yuenue
3aBHCUMOCTH CHJIBI
Awmriepa OT cuJIbl
ToKa" N
"Onpenenenue
MarHUTHOW WHIYyKIIUU
Ha OCHOBE U3MEPEHUS
cunbl Ammepa

bu6moreka [JOK
https://m.edsoo.ru/fcae91e
9

13

dusuyeckuim
MPAKTUKYM I10 TEME
"UccnenoBanue
SIBJICHUS
3JIEKTPOMArHUTHOU
WHAYKIHUHU'" WU
"Onpenenenue
WHIyKIIUH BUXPEBOTO
MarHuTHOro IoJs"

https://m.edsoo0.ru/c36658
da

13

Du3ndecKuit
MPAKTHUKYM I10 TEME
"UccnemoBanue
SIBIICHUS
CaMOWHYKITUU" WK
"C6opka Moaenu
AJIEKTPOMArHUTHOTO
reHeparopa”

bubauoreka [JOK
https://m.edsoo.ru/b8fb63
91

13

dusnyeckum
MPAKTHUKYM I10 TEME
"N3mepenue nepuoaa
CBOOOIHBIX
KOJIE0aHUI HUTSIHOTO
U TIPYKHUHHOTO
MasTHUKOB"

Bbubauoreka [JOK
https://m.edsoo.ru/5d159d
35

13

dusnueckuii
MPAKTUKYM I10 TEME
"TIpeobpazoBaHue

bubauoreka [JOK
https://m.edsoo.ru/a28026
bd
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SHEPrUU B MPYKUHHOM
MaaTHuke"

dusuyeckui
MPAKTUKYM I10 TEME
"UccaemoBanue
TepEMEHHOTO TOKa
yepe3
MOCJIEAOBATENHHO
COCIMHEHHBIE
KOHJICHCATOP,
KaTylIKy U pe3ucrop”
niad "Uccinenosanue
paboThl UCTOYHUKOB
CBETA B IIENHU
MIEPEeMEHHOT0 TOKA"

bubauoreka [JOK
https://m.edsoo.ru/89dc2d
90

13

dusnyeckuin
IIPAKTUKYM I10 TEME
"N3yuenne
[1apaMeTPOB 3BYKOBOU
BOJIHBI"

bubmnoreka [IOK
https://m.edso0.ru/b10066
la

duznueckuit
IPAKTUKYM I10 TEME
"Usmepenue
HoKasaress
MpeoMIJICHHS cTekJia"
unu "llonyuenue
U300paxeHus B
CHUCTEME U3 IJIOCKOTO
3epKayia ¥ JIMH3BI"

bubmnoreka [JOK
https://m.edsoo.ru/42569e
al

Du3nuecKuit
NPAKTUKYM I10 TEME
"UccnenoBanue
3aBHCHUMOCTH
¢doKycHOTO
paccTosHUS OT
BelIeCTBa (Ha MpuMepe
KUJIKUX JIUH3)" UIn
"Usmepenue
doxycHOrO
pacCTOSIHHS
paccerBarONMX JUH3"

bubauoreka [JOK
https://m.edsoo.ru/b879fb
3f

14

DuU3nUECKUil
MPAKTUKYM I10 TEME
"HaOmronenue

T PaKIUH,
uHTepdepeHIun u
noJisipu3aluu ceera'

bubmmoreka [IOK
https://m.edsoo.ru/8b7ac7
37

14

Du3ndecKui
MPAKTUKYM I10 TEME
"Onpenenenne
MMITYJIbCA U SHEPTUU
PEISITHBUCTCKUX

bubauoreka [JOK
https://m.edso0.ru/63756¢
47
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yacTuil (1o
doTorpadusiM TPEKOB
3apsHKESHHBIX YaCTHIL B
MarHUTHOM MoJe)"

14

dusnyeckui
MPaKTUKYM TI0 TEME
"N3mepenue
nmocrossHHOM I1nanka
Ha OCHOBC
HCCIEIOBAHUS
dorordpdexra" nmm
"UccnenoBanue
3aBUCHMOCTH CHJIbI
TOKa 4epe3 CBETOAUO]]
OT HanpsHKeHus"

bubauoreka [JOK
https://m.edsoo.ru/eb916f
82

14

dusnyeckuit
MPaKTUKYM I10 TEME
"UccaenoBanue
CIIEKTpa
pa3pexKEHHOTO
aTOMapHOTro BOAOpOAa
Y U3MEpEeHUE
MMOCTOSSHHOM
Punbepra"

bubmnoreka [IOK
https://m.edsoo.ru/ec651e
b8

14

dusuyeckum
MPAKTHUKYM I10 TEME
"UccnenoBanue
pamuoakTHBHOTO OoHA
C HCIIOJIB30BAaHUEM
no3umerpa’ uinm
"N3yuenue
[IOTJIOIIEHUS OeTa-
YaCTHI aJIOMUHUEM"

bu6moreka [JOK
https://m.edsoo.ru/c3dabe
6e

14

dusnyeckum
MPAKTHUKYM I10 TEME
"HaGmonenus
3BE31HOr0 Heba
HEBOOPYKEHHBIM
IJ1a30M C
HCIIOJIb30BaHHEM
KOMIBIOTEPHBIX
MPWIOKECHUN IS
onpeneNeHUs
ITOJIOKEHH S HEOECHBIX
00BEKTOB Ha
KOHKPETHYIO JaTy:
OCHOBHEBIC CO3BE3IHS
CesepHoro
MOJTyILIapUsl U SIPKUe
3BE3Ib1" UITH
"HaGmonenus B
Teneckon JIVHBI,

bubauoreka [JOK
https://m.edso0.ru/107202
le
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IIJJAHET, TYMAHHOCTEH
U 3BE3IHBIX
CKOIIeHN"

14

O6o0menne u
CHCTEMAaTHU3alHs
3HaHui. Ponb pusnku
U aCTPOHOMUH B
9KOHOMHUYECKOH,
TEXHOJOTHYECKOM,
COLIMAIIBHON B
THYECKOH cepax
JIeATCIIbHOCTH
YeJ0BeKa

bubmuoreka [IOK
https://m.edsoo.ru/ad6dde
ed

14

O06o01eHuE U
cucTeMaTusanus
3HaHuu. Ponb u mecto
(U3KUKHN U aCTPOHOMUHU
B COBPEMEHHOM
HAay4YHOU KapTUHE
Mupa

bubauoreka [JOK
https://m.edso0.ru/18f19f7
C

14

0O0001IeHnE 1
cucTeMaTu3aius
3HaHui. Poib
(uznyecKoif Teopuu B
(hopMupoBaHUU
MPEJICTABICHUM O
(u3nUeckoii kKapTuHe
MHPA, MECTO
(bu3nYecKoil KapTUHBI
MHpa B 001IEM PSTY
COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABIEHUM O
pHUpojIe

bubmnoreka [JOK
https://m.edsoo.ru/e7d400
f4

14

0O0001IeHnE U
cUCTEMAaTHU3aIHs
3HAHHUH 110 TEME
"KnnemaTuka"

bubmnoreka [JOK
https://m.edsoo.ru/b032fc
4b

O0600meHne u
CHUCTEMATHU3AIH
3HAHUM 110 TeMe
"Knnemaruka"

bubauoreka [JOK
https://m.edsoo.ru/4e31b5
07

O0001IeHnEe 1
CUCTEMAaTHu3alIHs
3HAHUH 110 TEME
"Nunamuka"

bubmnoreka [IOK
https://m.edsoo.ru/2dfbafc
5

O6001eHNe U
CHCTEMAaTH3aLUsI
3HAHWUH 110 TeMe
"CraTtuka TBEpJI0TO
Tena"

bubauorexa [JOK
https://m.edsoo.ru/3cca48
2e
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CUCTEMAaTHU3aluA
3HAHUU 110 TEME

15 | OGoOmeHue u bu6mmoreka [JOK

3 CHUCTEMaTH3aIUs https://m.edsoo.ru/32a4d1
3HAaHHUH 10 TEME a0
"3aKOHBI COXpaHEHUS
B MeXaHHKe"

15 | O6oO6uenne u bubmmnoreka [IOK

4 CUCTEMATU3ALNA https://m.edsoo.ru/ed440c
3HAHUU 10 TeMe a8
"OCHOBEI
MOJICKYJISIPHO-
KHUHETUYCCKOM
Teopun"

15 | O6oO61enue u bubauoreka [JOK

5 | cucremarusarus https://m.edsoo.ru/c63f7c
3HaHUM 110 TeMe 10
"TepMoaMHAMUKA.
TemnoBsle MaIMHEL"

15 | OGoOmeHue u bub6moreka [JOK

6 | cucremaruzanus https://m.edsoo.ru/1d36b5
3HAHUH 10 TEME bl
"ArperatHele
COCTOSIHHS BEILIECTBA.
®a30BbIc Hepexoabl"

15 | O6oO6uenne u bubmnoreka [JOK

7 | cucreMaru3anus https://m.edsoo.ru/3bfOdef
3HAHUH 10 TEME 9
"DneKTpruIecKoe
moje"

15 | O6oO6uenne u bubmnoreka [IOK

8 cUCTEeMaTH3aIus https://m.edsoo.ru/71453e
3HAaHUH 10 TeMe e6
"TlocTOSITHHBIIH
DJIEKTPUUCCKUN TOK"

15 | O6oO6uenne u bubmnoreka [JOK

9 CHUCTEMAaTH3AIUs https://m.edsoo.ru/3d4007
3HaHuH 1m0 TeMe "Tokn 7a
B Pa3JIMYHBIX cpepax’

16 | O6obmenue n bubmuoreka [IOK

0 CHUCTEMATU3AIN https://m.edsoo.ru/3b4c06
3HAHUH 110 TEME ae
"MaruauTtHOE moe"

16 | Pe3epBHBIil ypOK. bubmuotexa LIOK

1 | O6obmeHue u https://m.edsoo.ru/053e22
cUCTeMaTHu3alus 48
3HAHUH 110 TEME
"OneKTpoMarHuTHas
HHAYKIUsS"

16 | PesepBHBbIi ypoOK. bu6mmoreka [IOK

2 | O6oGreHue 1 https://m.edsoo.ru/d6310b

fd
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https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/d6310bfd

"MexaHn4eCKue
KoJicoanusg"

16 | Pe3sepBHBIil ypoK. 1 bubmuotexa LIOK
3 | O6oGrIeHue 1 https://m.edsoo.ru/5e2bb8
CHUCTEMAaTHU3aLUs 3d
3HAHUH MO TeME
"ONeKTpOMarHuTHbIE
KosnebaHus"
16 | PesepBHbIi1 ypoOK. 1 bu6moreka [IOK
4 | Ob6oOmIeHNE U https://m.edsoo.ru/96a7a2
CHUCTEMAaTH3aIHs dd
3HaHUH 0 TEME
"MexaHuuecKue u
3JIEKTPOMArHUTHBIC
BOJIHBI"
16 | Pe3sepBHblil ypoK. 1 bubmuotexa LIOK
5 | O6oOuieHue u https://m.edsoo.ru/52ad16
cucTEMaTu3anus 03
3HAHUU MO TemMe
"Ontuka"
16 | PesepBHBIil ypOK. 1 bubmotexa LIOK
6 | O6oGieHue u https://m.edsoo.ru/5beclc
cucTeMaTu3anms 65
3HAHUH MO TeMe
"OcuHosel CTO"
16 | Pe3epBHbIii ypoK. 1 bubmuotexa LIOK
7 | O6oGieHue 1 https://m.edsoo.ru/f7¢c59d
cucTeMarus3anms 38
3HAHUH MO TeME
"KopnyckysipHo-
BOJIHOBO# ayann3m'
16 | PesepBHbIil ypoOK. 1 bu6moreka [IOK
8 | O6oOueHue u https://m.edsoo.ru/1f5116
cuUcTeMaTu3aIus 54
3HaHUH 0 TEME
"®duszuka atoma"
16 | PesepBHBbIi ypoOK. 1 bu6moreka [IOK
9 | O6oGrIeHUE U https://m.edsoo0.ru/905c5c¢
cUcTEMaTU3anus e0
3HAHUH MO TeME
"®u3uka aTOMHOTO
SqIpa v 3JIEMEHTAPHBIX
yacTur"
17 | Pe3epBHbIil ypoK. 1 bubmuotexa LIOK
0 | O6oGrieHuE 1 https://m.edsoo.ru/2bffb94
cucTeMaTu3alus Cc
3HAHUH MO TeME
"DneMeHTHI
actpodu3uku"
OBUIEE KOJIMYECTBO 170 16

YACOB TIIO ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1JI1 YYEHUKA

METOANUYECKHUE MATEPUAJIBI IUISA YUUTEJIA

®usuka (yrryOJIeHHBI ypOBEHbB). 00pa30BaHUs : METOJIWYECKOe mocodue st yuutens / [A. A.
SAxyra u np.] ; Hayu. penakrop M. B. CemenoB. — M.: ®I'BHY «MHCTUTYT cTparteruu pa3BUTHs
oOpazoBaHms», 2023 — 114 c. : un.

®usuka. 11 kmace. YroyOnennsiii ypoBenb. MeTonnyeckoe mocooue Kacesinos B.A., Brmacosa .T'.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru/f16b68d7

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