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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOr0 ypoBHS Ha YpOBHE CPETHEro OOIIEro
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOXKEHUI U TpeOOBAaHUH K PE3YJIbTATaM
OCBOEGHHSI OCHOBHOW 00pa30BaTenbHON MporpamMmbl, npeactaBieHHbIXx B PI'OC
COO, a Ttaxxe c yu€toMm ¢eaepanbHOil paboueld mporpaMmbl BOCIUTAHUS U
KOHIIETIIIMY TIpenojaBanus yueOHoro npeamera «Pusznka» B 00pa30BaTEIbHBIX
OpraHU3aAUAX Poccuiickoiu denepanuu, peanu3yrommx OCHOBHEIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIpaBlI€HO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTuUHBI Mupa oOyvaromuxcs 10-11 kmaccoB mpu
oOyueHMM uX (@u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHUCTEMHO-
NEeATeIbHOCTHOrO  monaxoxa. IIporpaMmmMa mo  (u3MKE  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k MmIaHUPYyEeMbIM JIHUYHOCTHBIM, MPEAMETHBIM U
METanpeaMETHBIM pe3yIbTaTaM 00yUYEHHs, a TAK)KE YUUTHIBAET HEOOXOAUMOCTh
peaiu3allud  MEXIPEAMETHBIX CBSI3ed (U3UKM C €CTECTBEHHO-HAayUHBIMU
yuyeOHbIMU TpenMeTamMu. B Hell ompenensitoTcsi OCHOBHBIE LENM H3YUYEHUS
(bU3UKH Ha YpPOBHE CpeHETO 00IIero o0pa3oBaHusl, IMJIAHUPYEMbIE PE3yJIbTaThl
OCBOCHHMSI Kypca (PU3MKHU: JUYHOCTHBIE, METalpelIMETHbIE, NMpeAMETHbIE (Ha
0a30BOM YpOBHE).

[IporpamMma no pu3sMKe BKIIOYAET:

e IUIAaHMpPYEMbIE pE3yJIbTaThl OCBOEHHUS Kypca (u3MKku Ha 0a30BOM

YPOBHE, B TOM UYHMCJI€ MPEAMETHBIE PE3YJIbTAThI [0 rojiaM 00yUEHUs;

e cozepkaHue yuyeOHoro npenmMera «Puznka» mo rojgaM o0yueHusl.

du3nka Kak Hayka o HauOoJiee OOIIMX 3aKOHAX MPHUPOAbI, BBHICTyMHas B
KauyecTBe Y4yeOHOro MpeAMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBI BKJIAJ B
cucteMy 3HaHMi 00 okpyxkawomem wmupe. IlIkonbHbI Kypc (Qu3ukm —
CUCTEMOOOpa3yIoOUMi Il  €CTECTBEHHO-HAYYHbIX y4€OHBIX MPEIMETOB,
MOCKOJIbKY (pU3MYecKHe 3aKOHBI JIeKaT B OCHOBE MPOILIECCOB U SIBJICHMIA,
M3y4aeMbIX XUMHUEH, Ouosiorueit, ¢uzmueckoil reorpaduei m acTpOHOMUEH.
Hcnonp30BaHne M aKTUBHOE NMPUMEHEHHE (PU3MYECKUX 3HAHUI Omperenser
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEpPreTUuKH,
TpPaHCIIOPTa, OCBOCHUSI KOCMOCA, TOJIyYeHHSI HOBBIX MaTEPHAJIOB C 3aJJaHHBIMU
cBolicTBaMH M JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJIAJ B
(dbopMHpOBaHHWE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa O0OydYaroluxcsi, B



dbopMupoBaHWEe YMEHHUW TPUMEHSITh HAyYHBIA METOJ TIO3HAHUSA TpHU
BBITIOJTHEHUH UMU YUYE€OHBIX UCCIIEIOBaHUMN.

B ocHOBy kypca ¢u3uku I ypOBHSI CpellHEro oOmiero oOpa3oBaHMs
MOJIOKEH Ppsii HJIeH, KOTOpble MOXHO pacCMaTpuBaTh KakK IPUHIHUIBI €ro
OCTPOCHMUSI.

Hoes yenocmuocmu. B cCOOTBETCTBUU C HEW KypC SBISICTCS JIOTHYECKH
3aBEpUICHHBIM, OH COJICP)KUT MaTepHall U3 BCEX pa3fesioB (PU3UKH, BKIIOYAET
KaK BOIIPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOU (DU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (U3UKU
o0ObeIMHEH BOKpYr (u3mueckux Tteopuil. Benymmum B Kypce sBIseTcs
dbopmMHpoBaHUe NMPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pHH, BEIIECTBE U
noJIe.

Hoesa cymanumapuzayuu. EE peanmzanus mperosiaraeT MCIOIb30BaHUE
I'YMaHUTAPHOTO NOTEHIHANIa (PU3HUYECKON HAyKHU, OCMBICIEHUE CBSI3U PA3BUTHUS
¢u3NKM C pa3BUTHEM OOIIECTBAa, a TaKXKe C MHPOBO33PEHUYECKHMH,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU ITPOOIeMaMHu.

Hoess npuxnaonou nanpasnennocmu. Kypc (usuku mnpeamnonaraet
3HAKOMCTBO C IIHUPOKUM KPYrOM TEXHUYECKHUX U TEXHOJIOTUYECKHUX
IIPUIIOKEHUN U3YUYECHHBIX TEOPUM U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss MOCPEACTBOM BBEJIECHHUS 3JIEMEHTOB
collepKaHUs, MOCBALIEHHBIX 3KOJOTMYECKHM Mpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTUEM TEXHUKH M TEXHOJIOTHH, a Takxke 00CYX IACHUS
npoOjeM  palMOHAIBHOIO  NPHUPOAOIONB30BaHUSA M SKOJOTMYECKOH
0€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (U3MKH Ha YPOBHE CPEIHEro oOIero
oOpazoBanus ABISAIOTCS Puznueckue Teopuu (HGopMUpOBaHKE MPEICTABICHUN O
CTPYKTYpe MOCTPOCHUS (PUZNYECKON TEOpUH, poiiu (PyHAaMEHTAIbHBIX 3aKOHOB
U TPUHLUANOB B COBPEMEHHBIX TMPEACTABICHUSX O TMPUPOJE, TpaHUIaxX
OPUMEHUMOCTH TEOPHM, [JIsi ONHUCAHMS €CTECTBEHHO-HAYYHBIX SIBIICHUN U
IIPOIIECCOB).

CucTeMHO-IesITeNbHOCTHBIM TMOAX0A B Kypce (U3MKU peanu3yercs
MPEXKIE BCEro 3a CYET OPraHU3aluu HKCIIEPUMEHTAJIbHON JESITEIbHOCTH
oOyuatomuxcs. i 6a30Boro ypoBHs Kypca (PU3UKH — 3TO HCIOJB30BAHUE
CUCTeMbl (DPOHTAJIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M JIAOOPATOPHBIX
paboT, KOTOophle B TporpamMme mo (u3mke OOBEAMHEHBI B OOIIUN CIHCOK
YUYEHMUYECKMX [MpaKkTUYeCKuX paboT. BeljeneHne B yKa3aHHOM IepeyHe



71ab0paTOpHBIX padOT, MPOBOJMMBIX AJIS KOHTPOJS M OLICHKH, OCYIIECTBIISETCS
y4acTHUKaMH 0Opa3oBaTeNbHOTO IMpollecca HCXOolsd M3  0coOeHHOCTeH
IUTAaHUPOBAaHUS W OCHallleHus KaOuHera ¢usuku. [Ipu sTom obecneunBaeTcs
OBJIAJICHHE OOYYAIOMIMMHUCS YMEHUSAMH IPOBOJUTHh KOCBEHHBIE H3MEpPEHHS,
UCCJIEIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BETUYMH M MIOCTAHOBKY OIIBITOB IO
IPOBEPKE MPE/I0KEHHBIX THIIOTE3.

bonbiioe BHMMaHME ynenseTCs] PEHICHHUI0 PAacuETHBIX M KaueCTBEHHBIX
3anad. [Ipu sToM Ass pacu€THBIX 3a/1a4 IPUOPUTETOM SIBISIOTCS 3a/1a4H C SIBHO
3alaHHOM  (PU3MYECKOM MOJENbIO, TMO3BOJIIONIME NPUMEHSTh H3yYEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOT0 paszjeina Kypca, Tak U UHTErpUpys
3HaHUS M3 pa3HbIX pasznenoB. [l KadyecTBEHHBIX 3ajady MPUOPUTETOM
ABJISIIOTCSL  3aJaHUsl Ha OOBSICHEHUE TMPOTEKAHUSI (PU3UYECKUX SIBICHUM U
IIPOIICCCOB B OKPYXKAIOIICH KU3HHU, TpeOyrolrue BbIOOpa (GU3UISCKOM MOICIH
IUIS CUTYalluy IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOecCIeueHUI0 ydeOHOro mpolecca 0a30BbIi ypOBEHb Kypca
GbU3UKM Ha YpPOBHE CpeaHEero oOuiero oOpa3oBaHUs JOJDKEH H3y4aThCS B
YCIIOBUSX MPEIMETHOTO KabuHeTa (PU3UKHU UM B YCIOBHUSIX UHTETPUPOBAHHOTO
KaOWHeTa TPEIMETOB €CTeCTBEHHO-HAy4YHOro ukia. B kabuHeTe Qu3nku
JOJDKHO OBITh HE0OX0AMMOE J1abopaTopHOoe 00OPYIOBAaHUE JJISi BBHIMOJTHEHUS
yKa3aHHBIX B TpOrpaMMme 10 (U3MKE YYCHHYECCKUX TMPAKTHYCCKUX pPAdOT U
JE€MOHCTPAIIMOHHOE 000py/I0BaHNE.

JleMoHcTpaninoHHoe obopynoBaHue ¢GOpMUPYETCST B COOTBETCTBUM C
MIPUHITUTIOM MHWHHMAJIBHOW JIOCTAaTOYHOCTH M 00€CIeYrnBaeT IMOCTAaHOBKY
MEPEUYNCICHHBIX B TIPOrpaMMme MO (PU3MKE KIIOYEBBIX JIEMOHCTpAIUil s
WCCTICIOBAHMST W3Y4YaeMbIX SIBJICHUH W TMPOIECCOB, OHMIUPHUUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHECHHM.

JlaGopatopHoe 0OOpyIOBaHHE ISl YYEHUUECKHUX NPAKTUUECKUX padoT
dopMupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00€CIIeYMBAECTCs B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOyYarommxcs. TeMaTH4YecKHe KOMIUICKTHI
71a00paTOpHOTO O0OPYJIOBAHMS JOJDKHBI OBITH MOCTPOEHBI HAa KOMILJIEKCHOM
WCIIOJIb30BAaHNN aHAJIOTOBBIX M MU(PPOBHIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEILHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUIA.

OCHOBHBIMU 1IEJIIMU U3y4€HHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:



dbopMupoBaHre WHTEpECa M CTPEMIJICHHS OOYYaIONMUXCS K HAYIHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BUTHC TMPEACTABICHUH O HAyYHOM METOJI¢ TIO3HAHUSA |
(GbopMHpOBaHHE HCCIACAOBATCIIBCKOTO OTHOIICHUS K OKPYXKaIOUUM
SIBJICHHSIM;

dbopMHupoBaHE HAYYHOTO MHUPOBO33PECHHS KaK pe3ysibTara MU3YYCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;
dbopMupoBaHUEe YMEHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
(bU3UYECKUX 3HAHUN U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHUEe MPEACTABICHUN O POJU (DU3UKHU IS Pa3BUTHUS JIPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKHA U TEXHOJIOTHM.

JlocTkeHre ITUX 1eNiel 00eCIeYMBAETCS PEIICHUEM CIICTYIONINX 3a1a4 B
npoIiecce u3ydeHus Kypca (pu3rMKu Ha YpOBHE CPEIHETO 00111er0 00pa3oBaHuUs:

NpUOOpETEeHUE  CUCTEeMBbl  3HaHUM 00  o0mux  Qusnueckux
3aKOHOMEPHOCTSIX,  3aKOHaX, TEOpHUsAX, BKJIIOYas  MEXaHHUKY,
MOJIEKYJIAPHYIO (DU3HKY, 3JIEKTPOJUHAMUKY, KBAaHTOBYIO (GU3UKY U
AIIEMEHTHI aCTPOPU3UKH;

dbopMHpOBaHWE YMEHUW TIPUMEHSATh TEOPETHUUYECKUE 3HAHMS A
OOBsACHEHUS] (PU3NYECKUX SIBICHUW B TPUPOJAE W I TPUHSATHUS
MPAKTUYECKUX PEIICHUIN B MOBCEIHEBHOW KU3HU;

OCBOEHHE CIIOCOOOB pEIICHUS Pa3IMUHbIX 3a/ad C SIBHO 3aJlaHHOU
dbu3uYecKor MOJEINbI0, 3a7ad, MOAPa3yMEBAIOIIUX CAMOCTOATEIBHOE
co3JlaHue (PU3NUECKON MOJIEIH, aICKBAaTHOM YCIOBUSIM 33]1auu;
MOHUMaHuEe (PU3NYECKUX OCHOB M TPHUHIIUIIOB JCHCTBUS TEXHUUYECKHUX
YCTPOMCTB W TEXHOJOTMYECKUX IMPOLECCOB, HUX BIUAHUS Ha
OKPYXarUIyIO Cpeay;

OBJIAJICHUE METOJIAMH CaMOCTOSITEILHOTO IJIAHUPOBAHUS U TIPOBEICHUSI
(bU3UYECKUX DKCIIEPUMEHTOB, aHAM3a U UHTEpIIpeTalnuy HHHOpMaIINH,
OTPEICIICHUS JOCTOBEPHOCTH MOJYYEHHOTO PE3yJIbTaTa;

CO3/IaHUE yCJIOBUI 1. pa3BUTHS YMEHUM MIPOEKTHO-
HCCIIEI0BATENILCKOW, TBOPUECKOU JIESITETBHOCTH.

Ha u3yuenue ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE CPEAHETO OOIETro
obOpazoBanus orBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEAEINIO),
B 11 kmacce — 68 4yacoB (2 4yaca B HECIIO).



[Ipemymaraemeiii B mporpamMme 1Mo (U3MKE IMEepPeUYeHb JIA0OPATOPHBIX H
MPAKTUYECKUX Pa0OT SBISCTCS PEKOMEHIOBAHHBIM, YUYUTENh JIEIaeT BBIOOP
IIPOBEICHUS J1a0OPATOPHBIX PAa0dOT M OMBITOB C YYETOM HWHIWUBUIYAJTbHBIX
0COOEHHOCTEN oOyJarommxcs.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pa3nen 1. ®u3uka ¥ MeTOAbI HAYYHOT'0 O3HAHUSA

@duznka — Hayka o npupoze. Hayunele MeTObI MO3HAHUS OKPYXKAIOILIErO
mupa. Ponp 3KcnepuMeHTa W TEOpUH B INPOLECCE NO3HAHUS IIPUPOJBI.
DKCIIEpUMEHT B (PU3HUKE.

MopnenupoBanue (GpU3NUECKUX SIBJIECHUH U mIpolieccoB. HayuHble runoTessl.
@u3nyecKre 3aKOHbI U TEOpHH. | paHUIIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpyHLIMI COOTBETCTBUA.

Ponb 1 MecTo ¢pusuku B pOPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepememienue, ckopocTh (CpeaHsss CKOPOCTh, MTHOBEHHAss CKOPOCTh) U
YCKOPEHHUE MATEPUAIbHOW TOYKH, UX MPOEKUMUHU HA OCU CUCTEMBI KOOPAHUHAT.
CroxeHue nepeMenieHnil u CJI0KeHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEWHOE ABMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpPEHHUs, IyTH U TepeMeIICHUs
MaTepuabHON TOYKU OT BPEMEHH.

CBobOosHOE TIazieHre. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

KpuBonmuuenHoe nBuxkeHue. JIBH)KEHHME MaTEpHAIbHOM TOYKH 110
OKPY’KHOCTH C IIOCTOSSHHOM 10 MOJYJK CKOPOCTBbIO. YTJOBas CKOPOCTb,
JTuHEeWHas ckopocTh. Ilepron m yacrora oOpamieHus. lLleHTpocTpemMuTeabHOE
YCKOpPEHHUE.

TexHuuecKkre YCTpOMCTBa M MPAKTUUECKOE IPUMEHEHHE: CIHIAOMETD,
JIBUKEHUE CHAPSJIOB, LIEMTHbIC U PEMEHHBIC MIEPEIAYH.

Jlemoncmpayuu

Monenn CUCTEMBbI OTCu€Ta, WJUTIOCTPALIUS KMHEMATHUYECKUX
XapaKTePUCTHUK JBUKECHMUS.



[IpeoGpazoBanue IBUKEHUHN C UCTIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3MyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpOIIEHHOrO MOJ YIioM K TOPU30HTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHUSI.

HamnpasneHnue CKOpoCTH IPpU ABUAKEHUH 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3ydyenne HEpPAaBHOMEPHOTO JABMIKEHHS C  LEIBIO  ONpPEACICHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKAY IYTAMH, NMPONIACHHBIMU TEIOM 3a
IIOCJIEIOBATEIBHBIC PABHBIE MPOMEKYTKH BPEMEHM IPU PABHOYCKOPEHHOM
JIBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3ydenue nBMKEHHUs LIAPUKA B BA3KOMN JKUIKOCTH.

N3yuyenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipyammn  otHocuTensHOCTH ['aymunesa. llepBeii  3akoH  HproroHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IlpunHuun cynepno3uuuu cuil. Bropoil 3akoH
Herorona pma wmarepuanbHOM TOuYkM. Tperunt 3akoH Herotona s
MaTepUAIbHBIX TOYEK.

3akoH BceMHpHOro TsAroreHus. Cuia Tskectd. IlepBas kKocmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Bunpl TpeHus (MOKOs, CKOJIbKEHUA, KadueHus). Cuia TpeHHs.
Cyxoe tpenue. Cuia TpeHHs CKOJbXEHHsI U cujia TpeHus nokos. Koadpuuument
TpeHus. Cuia COnpoTUBIIEHUS NPU JIBHKEHUHU TeJa B )KMIKOCTH WJIU Tas3e.

[ToctynaTenbHoe U BpamareabHOE ABMKEHNE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpaumieHus. [lmedo cunbl. YcnoBus
paBHOBECHS TBEPJIOTO TEIIA.

TexHuyeckre yCcTpOMCTBA M NMPAKTHUYECKOE MPUMEHEHHE: MOJAIIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEpPIUU.

CpaBHeHHE MacC B3aUMOJACHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenue cu.



Cno>xeHue CHIL

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAaIIHH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIBEME U MaJCHUU.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECH .

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuyenue aBMKEHUS OpyCKa M0 HAKJIOHHOW MJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U
PE3MHOBOM 00pasiie, oT ux aedopmaiuu.

HccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, UMEIOLIET0 OCh
BpAIlCHUS.

Tema 3. 3akonvl coxpanenus 6 Mexanuke

Nmnynbc MarepuanbHOM TOYKM (TeNla), CUCTEMbl MaTepUabHBIX TOYEK.
NmMnynbe cuiibl 1 U3MEHEHUE UMITYJIbCA Ted. 3aKOH COXPAaHEHUs HUMITYJIbCa.
PeakTuBHOE IBHKCHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckasi sHeprusi MaTepuajlbHOM TOUYkU. TeopemMa 00 M3MEHEHHH
KUHETUYECKOU YHEPTHUH.

[ToreHunanbHas SHEPrHUsl. [ToreHunanbHas SHEPIus yOpyro
neopMUpPOBaHHON MNpyXUHBL. [loTeHIManbHAs HSHeprusi Tena BOIHU3U
ITOBEPXHOCTHU 3EMIIH.

[ToreHnmanbHbie W HEMOTEHIMAIbHbIE  CUIbl. CBsI3b  pabOThHI
HETOTEHIMATBHBIX CUJI C UBMEHEHUEM MEXaHWYECKOW SHEPrUu CUCTEMbI TeIl.
3aKOH COXpPAaHEHUS MEXAHUYECKOW SHEPTHM.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpOMCTBA U ITPAKTUYECKOE IPUMEHEHHE: BOJIOMET, KOTIED,
MPY>KUHHBII TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHIKEHHUE.

ITepexoa MOTEHIIMATBHON YHEPTUHM B KHHETHYECKYIO U OOpPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenne aOCOMOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OJUHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnenoBanune cBsi3u pabOThl CHIIBI C HM3MEHEHHEM MEXaHHUYECKOU
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO KIyTa.



Paznen 3. MoJsekyJsipaasi pu3suka 1 TEpMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIC TOJIO)KEHUSI MOJEKYJISIPHO-KMHETUYECKOW TEOpUU U HUX
ompITHOE oOOOCHOBaHWE. bpoyHoBckoe nBmwkenue. Jubdysus. Xapaxrep
JIBWKEHUSI W B3aMMOJECHCTBUSA YaCTHI[ BemlectBa. MoAEnuM CTpPOEHUS Ta3oB,
KUIAKOCTEH U TBEPIBIX TN U OOBSICHEHUE CBOMCTB BEILECTBA HA OCHOBE 3THUX
mozeneil. Macca u pa3mepsl Mojnekyd. KonumuecTtBo BemecTtBa. IlocTosiHHas
ABorazpo.

TeruoBoe paBHoBecue. Temmeparypa u €€ wu3Mepenue. Illkana
temneparyp Llenscus.

Mopens wuaeanbHOoro Tra3za. (OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-
KHMHETUYECKOW TEOpUU MIEaIbHOro ra3a. AOCONIIOTHAs TeMIlepaTypa Kak Mepa
CpeaHEN KWHETHUYECKON SHEPruy TEIJIOBOTO IBWXEHHUS dacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble  3akoHbl. YpaBHeHHEe MeHpaeneeBa—
Kinaneitpona. 3akon J{anerona. M3ompoiieccsl B AEaIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM  BemiecTBa. ['paduueckoe mpeacTaBieHHE  HU30IMPOLIECCOB:
n30TepMa, U30X0pa, u3odapa.

TexHuyecknue yCTpOMCTBA M MNPAKTUYECKOE TNPHUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbITHI, MOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OnbiTel 110 U Hy3UN KUAKOCTEH U ra30B.

Mopens 6pOyHOBCKOTO JBUKEHHUS.

Mopgaens onbita [TepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aUMOJEUCTBHUSL.

Mogens, WUTIOCTpUpYIOIIas IPpUpoay AaBICHUS I'a3a HA CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIONIUME YPAaBHEHUE COCTOSHHS HJICaIbHOrO Tasa,
M30IPOLIECCHI.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

Ornpenenenne Macchl BO31yXa B KJIACCHOW KOMHATE HA OCHOBE U3MEPEHUI
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne  3aBUCUMOCTM  MEXAY  HapaMeTpaMd  COCTOSIHUSA
pa3pexEHHOro rasa.



Tema 2. OcHosvl mepmoounamurku

TepmoanHaMuueckas cucTeMa. BuyTtpennss SHEpPIrus
TEPMOJAVMHAMMUYECKON cucTeMbl U crnocoObl €€ wu3MeHeHus. KomaudectBo
TEIUIOTHl U paboTa. BHyTpeHHss SHeprus OJHOATOMHOIO WJEAIBHOIO rasa.
Bunsl Tenonepeaadn: TEIIONPOBOAHOCTb, KOHBEKIUS, U3IyUYCHHE. Y IenbHas
TEIUIOEMKOCTB BellecTBa. KoimuecTBo TEIIOTHI py TeIonepeaaye.

[lonsTe 06 ammabatHoMm mpouecce. llepBblil 3aKOH TEPMOIWHAMUKH.
[IpumeneHne mepBoOro 3aKkoHa TEPMOAMHAMUKH K M3omporeccam. I'papudeckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBele  Mammebl.  [IpuHOMANBL  1EWCTBUS — TEIUIOBBIX — MAIlIMH.
[IpeoOpa3oBaHus 3HEPrUM B TEIUIOBBIX MamnHax. KoapuuueHT mosie3Horo
neiictBus TeruioBoil mamuHbl. [{ukn KapHo u ero kos¢g@uuueHT mosie3Horo
JNEUCTBUA. DKOJIOTHUECKUE MPOOJIEMBI TEIUIOAHEPTETUKH.

TexHuueckue yCTpoOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: JABUTATElb
BHYTPEHHETO CropaHusi, ObITOBOU XOJIOJUIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MeHeHre BHYTpEHHEH SHEpruu Teja MpU COBEPLICHUH paOOThI: BBUIET
npoOku U3 OYyTBUIKH TOJ| ICUCTBHEM CXKAaTOTO BO3JyXa, HarpeBaHue >pupa B
JATYHHOU TPYOKe MyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3meHenne  BHYTpeHHEW  BHepruu  (TeMmmeparypbl) Tejla  IpHU
TerIonepeaaye.

OnpiT 1o aanabaTHOMYy pAacIIMPEHUI0 BO31yXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Monenn mapoBoil TypOWHBI, JABHUraTeisi BHYTPEHHETO CTrOpaHUs,
PEAaKTUBHOTO JIBUTaTENsl.

Vuenuueckuii sxcnepumenm, nabopamopnvie padomoi

N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecamnbie cocmoanus eewyecmea. Pazosvie nepexoovt

[Tapoobpa3oBanue u koHjaeHcalus. Mcnapenue u kunenue. AOGCOMOTHAsS
U OTHOCHUTEJbHAS BJIAXKHOCTH BO3ayxa. HackllieHHbIN nap. Y enpHas TerioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUTICHUS OT 1aBJICHUSI.

Teépmoe Ttemo. Kpucrammmueckue u amopdubie Tema. AHM30TPOIUS
cBOMCTB KpucTamioB. JKuakue kpuctamibl. COBpEMEHHbIE MaTepHalbl.
[1naBneHue u KpucTaJM3anus. Y 1eapHas Teriora miasiaeHus. Cyomumanus.

VYpaBHeHHe Tem10BOro OanaHca.



TexHuyeckre ycTpOWCTBA U NMPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUH TTOJTYUYEHUSI COBPEMEHHBIX MaTEpHUAOB,
B TOM YKCJIE HAHOMAaTEPUAJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHMKEHHOM JaBJICHUHU.

CnocoObI U3MEpEeHUs BIAXKHOCTH.

HaGnronenue HarpeBaHust v IJIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaIoB.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pa3znen 4. DiaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DneKTpu3anus Tela. JJIEKTpUYeCcKUui 3apsa. J(Ba BHAA 3JIEKTPUYECKHUX
3apsinoB. [I[pOBOJHUKM, NUAJIEKTPUKHA U MOIYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsiaa.

Bzaumopeiicteue 3apsgoB. 3akoH Kymnona. TouyeuyHbId 3€KTpUUECKHI
3apsa. DnekTpudeckoe nose. Hanpspk€HHOCTB anekTpudeckoro noss. [Ipuaoun
CyNEepIO3ULIAN AIEKTPUYECKUX TIOJIEH. JIvaun HanpsHKEHHOCTH
3JIEKTPUYECKOTO TOJIA.

PaGora cun oanexrpocratuueckoro moinsa. [lorennman. PasnocTh
MOTECHIMAJIOB. [IpOBONHUKM W OUANEKTPUKA B IJIEKTPOCTATUYECKOM IIOJIE.
JuanekTpruyeckas NpOHULAEMOCTb.

DIIEKTPOEMKOCTb. Kongencarop. DIJIEKTPOEMKOCTD TJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apssKeHHOTO KOHJEH CaTopa.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IMPUMEHEHHUE: JIJIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE dJIEKTPONpUOOpOB,
KOHJEHCATOP, KOMMPOBAJIBHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIKII IEUCTBUS SJIEKTPOMETPA.

BzaumopencTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTAaTUYECKAs 3aLIUTA.

JINDIIEKTPUKY B JIEKTPOCTATUYECKOM TOJIE.



3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUIOIIAIN
IJIACTUH, PACCTOSHUSA MEXKIY HUMU U JUBJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3MepeHne 35eKTpOoEMKOCTH KOHJIEHCATOpa.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS 3JIEKTPUUECKOTO TOKA.
Uctounuku Toka. Cuiia Toka. [locTOsIHHBIN TOK.

Hanpspxenune. 3akon OMa 115 y9acTKa LETH.

DJIEKTPUYECKOE COMPOTHUBJIECHUE. YJEIbHOE COMPOTHBICHUE BEIECTBA.
[TocnenoBarenbHOE, MapauiebHOE, CMEIIAaHHOE COCIMHEHNUE IIPOBOJHUKOB.

Pa6ora »snexkrpuueckoro Toka. 3akoH Jkoyms—Jlenma. MomHOCTD
3JIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAS CHAJIA U BHYTPEHHEE CONMPOTUBIICHUE UCTOYHUKA TOKA.
3akoH Oma 11 TOJNHOM (3aMKHYTOW) »3iekTpuueckol nenu. Kopotkoe
3aMBIKaHHUE.

DJIEKTPOHHAs ~ MPOBOJUMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[MonmympoBonuuku.  CoOcTBeHHass W MNpPUMECHas  MPOBOJAUMOCTD
MoJynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKHI TOK B pacTBOpax M  paciuiaBax 3JIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

DIIEKTPUUECKU TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: aMIIEPMETD,
BOJIBTMETP, PEOCTaT, MCTOYHUKU TOKA, DJIEKTPOHATrpEBaTENbHBIC MPUOOPHI,
AJIEKTPOOCBETUTEIIbHBIC TPUOOPHI, TEPMOMETP COMPOTHUBJICHHUS, BaKyyMHBIM
MO, TEPMUCTOPHI U (DOTOPEZUCTOPHI, TOTYIIPOBOJHUKOBBIN JUO/, TajibBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa M HAPSIAKECHUS.

3aBUCHUMOCTh COMPOTUBIICHUS! NUJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIA/IY MTOTIEPEYHOTO CEUEHUSI U MaTEepHaIa.

CmenianHoe COeIMHEHUE MTPOBOAHUKOB.

[Ipssmoe wu3mepeHne HneKTpoABUKYyIIEW cuibl. KopoTkoe 3amMbikaHne
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.



3aBUCUMOCTB CONPOTUBIIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

HckpoBoit pa3psia v MPOBOIMMOCTh BO3TyXa.

OaHOCTOPOHHSISI MPOBOAMMOCTD JINO/A.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenune cMemaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne IeKTpOABUKYILEH CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOnronenue anexTposusa.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢pusnuku 6a30Boro ypoBHs B 10 kiacce oCyleCTBISIETCS C
y4€TOM COJICPKATEIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMHd MaTE€MaTHKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAyYHOIO
MMO3HAHUS: SIBJICHUE, HAYYHBIH (PaKT, TUIIOTE3a, (PU3HUECKasi BEIMYMHA, 3aKOH,
TEOpHsl, HaOIIOEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHHWE CHCTEMbl YpaBHEHUM, JHMHEWHAas (QYyHKUUA,
napabosna, runepbona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKITUH:
CHUHYC, KOCHHYC, TaHI€HC, KOTAHIE€HC, OCHOBHOE TPUIOHOMETPUYECKOE
TOKJIECTBO, BEKTOPbI M UX MPOEKIIUN HA OCH KOOPJIUHAT, CJI0KEHIE BEKTOPOB.

buonocusn: Mexanuueckoe IBUKEHUE B )KUBOM npupoae, nudpdy3us, ocMoc,
TEIJI0O0OMEH  JKMBBIX  OpPraHU3MOB  (BUABI  TEIUIONEPEAAud, TEIIOBOE
PaBHOBECHUE), JIEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ,
MOJIb BEIECTBA, MOJSIpHAs Macca, TEIUIOBbIE CBOMCTBAa TBEPIBIX Tel,
KHUJIKOCTEH M Ta30B, AJIEKTPUUYECKUE CBOMCTBA METAJUIOB, DJIEKTPOIUTUYECKAS
JTUCCOIINAIINS, TaTbBAHUKA.

T'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0ApOMETp, TEPMOMETP.

Texnonoeus: npeoOpazoBaHue IBUKECHHUM C UCIIOIH30BAaHUEM MEXaHU3MOB,
yu€T TpeHUss B TEXHHUKE, TMOJIIMITHUKH, WCIOJb30BaHHWE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJAOMET W JAPYTHUE), ABUTATEIb BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHaA, OBITOBOM XOJOJWJIBHUK, KOHIWUIIMOHED,
TEXHOJIOTHMH TOJY4EHHS COBPEMEHHBIX MaTepHalioB, B TOM  YHCIIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTHUH,  BJIEKTPOCTATHYECKAs]  3aIlUTa,
3a3€MJICHUE 3IIEKTPOTIPUOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,



AJIEKTpOHArpeBaTeNbHble  MPUOOPBI,  AIIEKTPOOCBETUTENBHBIE  MPUOOPHI,
raJlbBaHUKA.

11 KITACC

Paznen 4. DjaeKTpoAMHAMMKA

Tema 3. Macnummnoe none. In1eKmpoMazHUMHAA UHOYKUUS

[ToctostHHble  MarHuThl. B3anMoAencTBHE TOCTOSHHBIX  MArHUTOB.
MaruutHoe nosie. BekTop MarHWTHOM WHAYKUHH. [IpuHOmn cynepno3unnu
MAarHATHBIX NOJIEW. JIMHMKM MarHuTHOM MHAYKUMK. KapTHa JIMHUN MarHuTHOU
WHIYKIHWH NOJIS IOCTOSIHHBIX MAarHUTOB.

MarHutHOe 10J€ MNPOBOJHHKA C TOKOM. KapThHa JWMHHUN HMHIYKIUU
MarHUTHOTO TOJI JJIMHHOTO IPSIMOTO NMPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOAHMKA, KAaTyIIKM ¢ TOKOoM. OmblT Opcrena. Bzaumopencrsue
MIPOBOJTHUKOB C TOKOM.

Cuna Amnepa, €€ MOJ1yJb U HaIIPaBJICHUE.

Cuna JlopeHna, e€ Moaynap W HampaBiieHuE. J[BU)KEHUE 3apsiKEHHOU
YacTULIbI B OJHOPOJHOM MarHUTHOM noJjie. PaGora cuibl JlopeHua.

SIBiieHME BNEKTPOMAarHUTHOW HHAYKUMHU. [loTOK BeEkTOpa MAarHUTHOMU
UHIYKUUHU. OJIEKTPOJIBWKYILAS CUJIa WHAYKUWHU. 3aKOH SJIEKTPOMAarHUTHOMN
unaykuuu dapanes.

BuxpeBoe anekTpuyeckoe mnojie. DJIEKTPOABHKYIIAS CUJIa MHIYKIUU B
MIPOBOJIHUKE, IBU)KYIIEMCS IOCTYNATEIBHO B OJHOPOJAHOM MAarHUTHOM TOJIE.

IIpaBuno Jlenna.

NHnykTuBHOCTh. SIBJ€HHME CaMOWHIYKIMU. OJEKTPOJBIKYIIAs CHUJa
CaMOMHIYKIIMH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: IMOCTOSHHBIC
MarHuThl, AJIEKTPOMArHUTHI, AJEKTPOJBUraTElb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTHI], UHIYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHUE 3JIEKTPOHHOT'O MyYKa MArHUTHBIM TOJIEM.

JIuHMM UHTYKIIUY MarHUTHOTO MOJIS.

B3anmoneiicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.



JlevictBue cuibl JIopeHa Ha MOHBI DJIEKTPOJIUTA.

SIBneHHE 3IIEKTPOMATHUTHOW UHAYKIUU.

[IpaBuno JleHua.

3aBUCUMOCTb  JJIEKTPOJABIKYIIEW CWJIBI HMHIAYKIUHA OT  CKOPOCTH
MU3MEHEHMSI MarHUTHOI'O ITOTOKA.

SIBneHne caMOMHYKIIMH.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomut

N3ydenne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

Hccnenoanue neMCTBUS OCTOSIHHOTO MarHUTa HA PAMKY C TOKOM.

HccnenoBanue sABIEHUS 3JIEKTPOMAarHUTHOM UHIAYKIIAH.

Paszpnes S. KoJsieOanust M BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUMHbIE KONEOAHUA

Konebarenbnast cuctema. CBOOOJHBIE MEXaHUYECKHE KoJeOaHUS.
[Mapmonnyeckue konedbanus. [lepuon, yactora, aMIIuTyaa u ¢asza KojeOaHHi.
[IpyxxuHHBII MAasiITHUK. Marematuueckui MasiTHUK. YpaBHeHUE
rapMoHUYecKux KosieOanuid. [lpeBpaiieHne 3HEPruuM MpPU TAPMOHUYECKUX
KOJICOaHUSIX.

Konebarenbupiii kOHTYp. CBOOOJIHBIE SJEKTPOMArHUTHBIC KOJICOAHUS B
UJIeaIbHOM KoJiIe0aTeTbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHHUYECKUMH HU
ANEKTPOMArHUTHEIMU KosieOanusmu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTUU B UJICATHHOM KO0JIe0aTEeILHOM KOHTYDE.

[IpeacraBnenrie 0  3aryxaromux  KojeOaHHsX.  BBIHYKIEHHBIC
MexaHu4eckue KoyieOanus. Pe3zonanc. BbIHYXJEHHBIE AJIEKTPOMATrHUTHBIC
KOJIeOaHMUs.

Ilepemennpiii Tok. CHHYCOMIANBHBIA TIEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKAa. AMIUIMTYJIHO€ M JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPsDKCHUS.

Tpancdopmarop. [TpousBoactao, nepegaya norpebieHue
ANEKTPUYECKON  JHEpPru. OKOJOTMYECKME PHUCKU TPU  IPOU3BOJICTBE
anekTposHeprun. KynbTypa HCHONb30BaHUS AIEKTPOIHEPTUHM B MOBCEIHEBHOM
KU3ZHHU.

TexHuyeckue yCcTpouCTBa M MPAKTUUYECKOE MPUMEHEHHUE: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JTUHUU 3JIEKTpOINepeaay.

Jlemoncmpayuu



HccnenoBanue mapamMeTpoB KoyieOaTeIbHOW CUCTEMBI (TIPYKUHHBIN WITH
MaTeMaTUYECKUI MAsSTHHK).

Habmronenue 3aryxaromux KojieOaHUM.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Ha6nronenue pesonanca.

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHHUS OT BPEMEHHM)
JUTSI DJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mnocinenoBaTeNIbHOM COEAMHEHWH PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mojenb JIMHUY 3JIEKTPONEepEaayn.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCUMOCTH TEPUOJIa MaJbIX KOJIeOaHUM rpy3a Ha HUTH
OT JJIMHBI HUTH U MacChl Ipy3a.

HccnenoBanne mnepeMEHHOr0 TOKA B LENH W3  IOCIEI0BATEIBHO
COEMHEHHBIX KOHJICHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE GOJIHbL

MexaHnueckue BOJIHBI, ycloBUsI pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JUIMHAa BOJHBL. [lomepeuHble W MOPOJOJIBHBIE BOJIHBL.
WNurtepdepenius u qudpaxius MEeXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS M3IIYYEHHUS] SJICKTPOMATHUTHBIX
BOJH. B3aumHas opuenTauust BekTopoB E, B, V B 3JIeKTpOMarHuTHON BOJIHE.
CBONCTBA AJIEKTPOMArHUTHBIX BOJIH: OTPAKCHUE, MPEIOMIICHUE, TTOJISpU3aLINS,
mudpakius, uarepdeperiusa. CKOpoCTh JIEKTPOMATrHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHUTHBIX BOJH. [IpuMeHeHne 3J1IeKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUA. Panqnonokamnus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPEBI.

TexHuuecKkre YCTpPOWCTBA U TMPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas IMArHOCTMKA B TEXHUKE W MEOULIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meys.

Jemoncmpayuu

OO0pa3zoBaHue M pacpPOCTPAHECHUE MTOTIEPEUHBIX U MTPOIOTHHBIX BOJIH.

Koneburomieecs Te10 Kak HCTOYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.



Ha6monenne uatepdepeniuu u nudpakiny MEXaHUUYEeCKUX BOJIH.

3BYKOBOM pe30HaHC.

HaGnronenue cBA3M 'POMKOCTH 3BYKa M BBICOTHI TOHA C aMILUTUTYJION U
4acTOTOM KOJeOaHUI.

UccnenoBanne  CBOWCTB  DJIEGKTPOMAarHUTHBIX ~ BOJIH:  OTpa)KEHUE,
pesioMJIeHUe, Mojspu3anus, Judpakuus, uHTephepeHITus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHeEnHOE pacHpOCTpaHEHUE CBETa B
oaHopoaHo cpeae. JIyd cBera. ToueuHbId HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3akoHbI oTpaxeHus cera. [locTpoenue nuzobOpakeHui
B IIJIOCKOM 3€pKalle.

[Ipenomsienne cBera. 3aKOHBI NpPEJOMJICHUS cBeTa. AOCOIIOTHBIN
nokasareib npeiaomiieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHbli yromn
ITIOJTHOTO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CiaoxHbIil cocTtaB Oenoro cseta. LBer.

ColOuparomyie ¥ pacceuBaronue JuH3b. ToHKass auH3a. DOKycHOE
pacCTOsIHUE M ONTHYECKas cuiia TOHKOW JHH3bL. [locTpoenne n3zoOpaxkeHui B
coOuparoux 1 paccenBaromux jJuH3ax. Dopmyna TOHKON TUH3BL. Y BelUYEHUE,
JTaBaeMoO€ JIMH30M.

[Ipenensl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. Matepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcaoBuss HaOMOAEHUS MAaKCUMYMOB M MHHHUMYMOB B HHTEp(PEpEHIIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaknusa ceeta. JudpaxuronHas pemérka. YcioBue HaOIIOACHUS
[JIABHBIX MAaKCHUMYMOB TMpH TMaJ€HHUH MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuyeckue ycTpoWCTBa M MPAKTUYECKOE IPUMEHEHUE: OYKH, JIyIa,
¢doToamnmapaTt, MPOCKIMOHHBIA amnmapar, MHUKPOCKOM, TEJIECKON, BOJOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOJIAPOUI.

Jlemoncmpayuu

IIpssmMonHEHOE pacHpOCTPaHEHHWE, OTPAXKEHUE U NPEJIIOMIICHHE CBETA.
OnTrueckue MpuoOOpBI.

ITonHoe BHyTpeHHEE OTpakeHue. Monenb cBETOBOAA.

HccnenoBanue cBOMCTB N300pakKeHU B JTHMH3AX.

Mopenn MUKpOCKoma, TEJIECKOIA.



Hab6nronenue nuatepdepeHimm ceera.

Ha6nronenue nudpaximm ceera.

HaGmoenune nucnepcun cBera.

[TomrydeHune criekTpa ¢ TOMOIIBIO TIPU3MBI.

[Tommyuenune criekTpa ¢ TOMOIIbIO TU(DPAKIIMOHHON PEIIETKH.
HaGmoienue nmossipusanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopvie pabomul
W3mepenue mokaszaTesis IpeIOMIICHUS CTEKIIA.
UccnenoBanue cBOMCTB N300pakeHUN B JTMH3aX.
HaGmonenue nucnepcun cBera.

Pa3znes 6. OCHOBBI CIeIUAJIBbHOM TEOPUU OTHOCHUTEIbHOCTH

['panunbl  OPUMEHMMOCTH  KJIacCHYEeCKOM  MexaHuku. [loctynarsl
CIIELIMAIBHOW TEOPUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTH MOZYJI CKOPOCTH
CBETAa B BAKyyMe€, IPUHLUII OTHOCUTEIBbHOCTH DUHIITEMHA.

OTHOCHUTENIBHOCTD ~ OJHOBPEMEHHOCTH.  3aMEJICHUE  BPEMEHH U
COKpAILCHUE JUUINHBI.

DHEpPrust U UMIYJIbC PEIATUBUCTCKON YaCTULBI.

CBsI3p MacChl C DHEPrUE€d M MMITYJIbCOM PEIATUBUCTCKOW YaCTHIIBI.
DHeprus MoKosl.

Paszpen 7. KanToBas ¢pusuka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®otonbl. opmyna Ilnanka cBA3M >HEpruu (POTOHA C €ro 4YacTOTOM.
DHeprusi 1 UMIyJsC (HOTOHA.

OtkpeiTiie u uccienoBanne (poroaddekra. Onbitet A. I'. Cromerosa.
3akonbl doTodrpdekra. YpaBHenue DitHmrerina ais potodddexra. «KpacHas
rpanuiay Ghotodddexra.

JlaBnenue cBera. OnwiTel I1. H. JIcGenena.

XHUMHUYECKOE JICUCTBHUE CBETA.

TexHuyeckue yCcTpOMCTBa W MPaKTUUECKOE NMpUMEHEHHUE: (POTOAIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otorh(PexT Ha YCTaHOBKE C IIMHKOBOW IJIACTUHOM.

UccnenoBanue 3akoHOB BHemHETo (poTodddekra.

CBeToauo.

Conueunas Oarapes.



Tema 2. Cmpoenue amoma

Monenb aroma Tomcona. OnbiTel Pezepdopaa mo paccessHuio o -4acTHIL.
[Inanerapuas mogmens aroma. Iloctynatel bopa. M3nydyeHue u morjomieHue
(GOTOHOB TpU TEpexoe aroMa C OAHOTO YPOBHSI SHEPrUU Ha Japyroil. Buiwi
criekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonnoBeie cBoiictBa yactuil. Bomnbl ne bpoins. KoprmyckynsipHo-
BOJIHOBOM JAyaJIN3M.

CHOHTaHHOE U BBIHYXJICHHOE U3JIyYCHHE.

TexHuyeckne ycTporcTBa M MPAKTUYECKOE NMPUMEHEHUE: CIIEKTPaIbHbIN
aHaJIu3 (CHEKTPOCKOMN), Ja3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopra.

Onpenenexre JUIMHBI BOJIHBI J1a3epa.

HaGnroneHue nuHeWyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopnsie padomul

HaOnronenue nuHedyaToro crekrpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JTOKa3bIBAKOLIUE CIOKHOCTh CTpOeHHs sapa. OTKphITHE
panuoaktuBHOCTH. OmbiTel  Pe3epdopna 1o  ompeneneHuio  cocraBa
paanoakTUBHOTO wu3nyyeHus. CBoicTBa anbda-, Oera-, ramma-u3IyyeHUs.
Bimsinue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA W HelTpoHa. HykinoHHast Mmoaens siapa [elizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncno sapa. M30tomnsl.

Anbda-pacnaa. DJEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacmazn. [amma-
U3JIy4eHHE. 3aKOH PaJIMOaKTUBHOI'O pacna/a.

DOHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SnepHble peakuuu. JleneHue U CUHTES sep.

Anepuswiii peaktop. TepmosinepHbiii cunTe3. [IpoOiemMbl U MEPCIEKTHUBBI
AIEPHON SHEPrETUKH. DKOJIOTHYECKUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITUE O3UTPOHA.

MeToap1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUI.

dyHIaMeHTalbHbIE B3auMOJICHCTBUS. EMWHCTBO (DU3MYECKOW KapTHHBI
MHpA.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: JO3UMETP,
kamepa BuiibcoHa, siepHbIi peakTop, aToMHasi 6oMoa.



Jlemoncmpayuu

CuéTunK MOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol
HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPU3NKH

Ortanbel pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYEHUE AaCTPOHOMMUH.

Bun 3Bé3nHoro neba. Co3Be3nus, sipkue 3BE3[bI, TUIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucrema.

Counnne. ConHeuHass akTUBHOCTb. McTtounuk sHeprum ConHua u 3BE3Z.
3BE3/1BI, UX OCHOBHBIE XapaKTEPUCTHUKH. J(MarpamMma «CIIEKTpaldbHBIM KJIacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM IMOCJIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» I 3BE3] IVIABHOM IIOCIIEN0BATEIILHOCTH. BHYTpEeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEJICTABICHUS O IPOUCXOXKAEHUU U dBosronuu ConHia
U 3BE3]1. DTambl )KU3HU 3BE3I.

Muieunsiii [Iyte — Hama ['amaktuka. [lonoxxenue n nBuxenue ConHua B
lNanaktuke. Tumnbl rajakTuk. PaguoramakTuku w kBasapbl. YEpHbBIE IBIPHI B
AIpax TATAKTHUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa606ma. PazGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukToBoE U3inydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepewénnbie npo6iieMbl aCTPOHOMUH.

Vuenuueckue nabooenus

Habmronenus HEBOOPYKEHHBIM rJ1a30M c VCTIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUJIOKEHUM ISl ONpPEACNICHHs] TOJOXKEHUSI HEeOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be3Ausi CeBEpHOro MOIyIapus u
SIPKUE 3BE3/IBL.

Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilyru.

O06o0maroniee NOBTOPEHUE

Ponp ¢u3ukum u acTpoHOMHUM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKOW cdepax NesATeIbHOCTH 4YeIOBEKa, pOJib U MECTO
GU3MKK W acTPOHOMHM B COBPEMEHHOW HAay4YHOW KapTUHE MHpA, pOJIb
¢usnueckoil Teopur B GOPMUPOBAHUU TPEJICTABICHUN O (PU3UUECKON KapTHUHE



MHUpa, MeCTO (HU3UYECKOW KapTUHBI MHpa B OOIIEM pSAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEICTABICHHUI O IPUPOJE.

MexnpeaMeTHbIE CBSI3H

N3yuenne kypca ¢pusuku 0a30Boro ypoBHs B 11 kiacce ocymiecTBiIsieTcs ¢
Y4ETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBSI3€M € KypCaMH MaTE€MaTHKH,
OMOJIOTMH, XUMHH, Teorpadry U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAyYHOIO
MO3HAHUS: ABJICHUE, HAYYHBIA (akT, THMoTe3a, pu3nveckas BeIUYUHA, 3aKOH,
TEOpHsl, HaOIMIOEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: PEUICHHE CUCTEMbl YPaBHEHUW, TPUTOHOMETPUYECKUE
(GyHKIMH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOKIECTBO, BEKTOPBI U X MPOEKIMU Ha OCH KOOPJMHAT,
CIIO)KEHHE BEKTOPOB, IIPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKUMHA, IpU3HAKU
o100Usl TPEYroJIbHUKOB, OIMpEAeNIEHUE IUIOMAN IIOCKUX (QUryp m odbéma
TEI.

buonocus: >nekTpuyeckue SIBICHUSA B >KMBOW IMPUPOJE, KOoJeOaTelbHbIE
JIBUWKEHUS B KUBOM MpPUPOJE, ONTHYECKUE SIBJICHUS B >KUBOM MPHUPOJIE,
NENUCTBUE PaJiMallNM HA KUBBIE OPraHU3MBI.

Xumus: CTPOEHHE AaTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa
TBEPABIX TE€J, MEXaHU3Mbl OOpa30BaHUSA KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eocpagusa: marHUTHbIE TMOJIOCa 3€MJIM, 3aJ€XKH MArHUTHBIX Py,
(doTOoChEMKA 36MHOM OBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHHIA.

Texnonocusi: NVMHUM DIIEKTpOIEpeAayd, TE€HEepaTop IEPEMEHHOTO TOKa,
ANEKTPOJBUraTENb, HHIYKIHOHHAS NI€4Yb, pajgap, paauoNpUEMHUK, TEIEBU30D,
anTeHHa, TeiedoH, CBYU-meub, MpOeKIIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA,
COJIHEUHAsI Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO mpeamera «Du3nka» Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBaHus (0a30BbI  ypOBEHb) JIOJDKHO  OOECHEUYHTh  JOCTHIKCHHE
CIIEYIONIUX JIMYHOCTHBIX, METAMMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIHHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS Yy4yeOHOro mnpenMera «DuU3HKa»
JNOJDKHBI ~ OTpa)kaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOYyYarolIuXcs
PYKOBOJICTBOBAaThCA C(POPMUPOBAHHOM BHYTPEHHEH MO3UIIUEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHX YOEKICHUIA,
COOTBETCTBYIOILIUX TPAJWLMOHHBIM ILIEHHOCTSIM POCCHUHCKOTrO OOILEecTBa,
pacliMpeHre JKU3HEHHOIO OIbITa U OIbITa JEATEJIBHOCTH B IIPOLECCE
peanu3anuy OCHOBHBIX HAIIPABJICHUN BOCIIUTATEJIBHOW IEATEIIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpa:KaaHCKOro BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLUMU  OOydHarolmerocs  Kak
AKTUBHOTO M OTBETCTBEHHOIO YJI€HA POCCUIICKOTO 00IIECTBA;

OPUHATHE TPAJULUOHHBIX OOIEYEIOBEUECKMX T'YMaHUCTHUYECKHX U
JNEMOKPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JIE€ATEIIBHOCTh B UHTEPECAX TPAKIAHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE  B3aUMOJCHCTBOBAaTH C  COLUMAJbHBIMA  HWHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKLIMSIMHU U HA3HAYCHUEM;

FOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOU IEATEIIBHOCTH;

2) MATPHOTHYECKOT0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJICHTUYHOCTH,
MIaTpUOTU3MA;

LICHHOCTHOE OTHOLIEHHME K T'OCYIAPCTBEHHBIM CHUMBOJIAM, JOCTHKECHUAM
POCCHUICKUX YUEHBIX B 00s1aCTU (U3NUKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS

c(OpPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO MOBEICHUS;



CIIOCOOHOCTH OIIEHUBATH CUTYallMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHbIC HOPMbI U IIEHHOCTH, B TOM YHUCJIC B
NEATEIIBHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTONYMBOTO OYyAYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAs JCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (GU3HIECKON HAYKE;

5) TpyA0BOT0 BOCIIUTAHUSI:

HMHTEpEeC K pa3nuyHbIM chepaM npodhecCHOHANTBHON NesTeNTbHOCTH, B TOM
YHUCJIe CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHUE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiied mNpodeccuu U pearnu30BbIBATH COOCTBEHHBIE >KU3HEHHBIC
IJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
005acTi (PM3HUKU HA TPOTSKEHUU BCEU KU3HH,

6) 3K0JI0rM4ecKOro BOCITUTAHUSI:

c(hOpPMUPOBAHHOCTh HKOJOTUUECKON KYJIbTYphl, OCO3HAHUE TJI0OATBHOTO
XapakTepa IKOJOTHUECKUX TTPOoOIeM;

IUIAHUPOBAHUE WU OCYUIECCTBIICHUE JCUCTBUUA B OKPYKAKOWIIEH Cpelle Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;

paclIMpeHre ONbITa AESATEIbHOCTH HKOJOTMYECKON HAmpaBJIE€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LECHHOCTHM HAyYHOMU IEATEIBbHOCTH, TOTOBHOCTH B IPOLECCE
M3ydeHuss (PU3MKM  OCYIICCTBIISTH MPOCKTHYIO W HCCIEIOBATEIBCKYIO
NEATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
ba3oBble Jornyeckue 1eicTBUA:
CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aKTyaJU3UpOBaTh MpoOIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LENU AESITEIbHOCTH, 331aBaTh ITApaMETpPbl U KPUTEPUU HX
JNOCTHKEHUS,



BBISIBIIATh 3aKOHOMEPHOCTH U TIPOTUBOPEUHMS B PacCMAaTPHUBACMBIX
(U3UYECKUX SBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMbI ¢ YYETOM aHaInu3a UMEIOLIUXCS
MaTepHaAIbHBIX U HEMAaTepUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICSITEIIBHOCTh, OIICHUBATb COOTBETCTBUE
PE3yNbTATOB LIEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUM NEATETbHOCTH;

KOOPIMHUPOBATh U BBIMOJHATH pPabOTy B YCIOBUSAX PEATBHOTO,
BUPTYJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KITIOYEBBIMHU MOHSATUSMU U METOJIaMU
bu3nuecKoil HayKu;

BJIQJ€Th  HAaBBIKAMM  Y4€OHO-UCCIIENOBATEIHLCKOM M IMPOEKTHOU
NEATeIbHOCTY B 00JacTH  (DU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY  TOMCKY METOJOB  peImICHHs 3adad  (U3HIECKOTO
coJiep KaHusl, MPUMEHEHHIO Pa3IMYHBIX METOJI0OB TIO3HAHUS;

BIIQJICTh BUAAMH JIEATCILHOCTH IO TIOJyYCHHWIO HOBOTO 3HAHUS, €ro
UHTEPIpETaliy, MpeoOpa3oBaHUI0 W TMPUMEHEHUIO B PA3IMYHBIX YUEeOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJIU3WpOBaTh 3a/ady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs, HaXOIUTh apTyMEHTHI ISl JT0Ka3aTeIbCTBA
CBOUX YTBEPKICHHM, 3a/1aBaTh apaMeTPhl K KPUTEPUHU PEIIICHHUS,

aHAJIM3UPOBAaTh TIOJYYCHHBIE B XOJIC PEIICHHs 3aJa4ydl pPe3yJIbTaThl,
KPUTUYECKHA OIICHWBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH HM3MEHCHUC B
HOBBIX YCIIOBHSIX;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3a/laud B 0Opa30BaTEILHOU
NeSTEILHOCTH, B TOM YHCIIC TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

YMETh TEPEHOCUTh 3HAaHHWS 10 (QU3NKE B TPAKTHYCCKYIO 00JacTh
KU3HEICATCIILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX IIPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC UJIEH, PEJIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

PadoTa ¢ nnpopmanueii:

BJIQJICTh HABBIKAMH TOJyYeHUS WHPOpMAuu (PU3NUECKOTO COICPKaHUS

U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISAThH MOUCK, aHAJIN3,



CUCTEMAaTHU3alMI0 U MUHTEPHPETAUI0 MHPOPMAIMK PA3IUYHBIX BUJIOB U (OpM
MIPEACTABJICHHUS;

OLIEHUBATh JOCTOBEPHOCTbh HH(OPMALINY;

UCIOJb30BaTh CPEJICTBA HH(OPMALMOHHBIX ¥ KOMMYHMKAIIMOHHBIX
TEXHOJIOTMMA B~ pELICHUM  KOTHUTUBHBIX, = KOMMYHHMKaTHUBHBIX U
OpPraHM3alMOHHBIX 33/1a4 C COONIOJICHUEM TPEOOBAHUN SPrOHOMMKH, TEXHUKH
0€30MMacCHOCTH, TUTHEHBI, PECypcoCcOepeKeHus], MPABOBBIX M ITHUYECKUX HOPM,
HOPM MH(OPMAITMOHHON 0€30MMaCHOCTH;

CO37aBaTh TEKCThl (PU3MUECKOr0 COJAEPKAHMS B PA3NMUYHBIX (popMaTax c
yuyéTOM Ha3zHadeHuss UHGPOpPMalUMU U LEJNeBOM  ayIuTOpuu, BbIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YAIU3ALUH.

KomMmyHuKaTHBHBIE YHHBEpPCAJIbHbIE y4YeOHbIE 1eHCTBUS:

OCYIIECTBJIATh OOIIeHHEe Ha Ypokax GU3MKA U BO BHEYPOUYHOU
JEATEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHGIMKTHBIX CUTyalldd ¥ CMST4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHUS C UCIOJIB30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh W  HWCHOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOM  H
UHANBUYaTbHON paOOThHI;

BBIOMpPATh TEMATUKYy W METOJbI COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
UHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

IIPUHUMATh 1€ COBMECTHOW JIEATEIBbHOCTH, OPraHU30BBIBATH W
KOOPJAMHUPOBATH JEUCTBUA IO €€ NOCTMIKEHHUIO: COCTABIIATH IUIAH JEHCTBUH,
pacnpenensaTb pojad ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXXIaTh Pe3yJIbTaThbl
COBMECTHOM paboThI;

OLICHMBATh Kay€CTBO CBOET0 BKJIAJAAa M KaXKJAOTO Y4YaCTHUKA KOMaHJIbl B
oO1uit pe3yabTat 1Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTb HOBBIE MPOEKTHI, OLEHUBATh WUAEU C MO3ULIUU HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIISITh TMO3UTUBHOE CTPATETUYECKOE TMOBEACHUE B Pa3JIMYHBIX
CUTYaLIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:



CaMOCTOSITENIbHO ~ OCYIIECTBIISITh  MO3HABATEIbHYIO JACSITENBHOCTh B
o0jmacth (QU3UKK U aCTPOHOMHH, BBIABIATH MPOOJEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSTENIbHO COCTABJIATH IJIaH PEHICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, TUIaH BBINOJHEHUS MPAKTUUYECKOM padoThl C¢ YYETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHUI;

JienaTh OCO3HAHHBIM BHIOOpP, APryMEHTHpPOBaTh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (HOPMHUPOBAHUIO U NIPOSBICHUIO SPYAMLMUA B 00JIacTH
(pU3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAILHBIH MHTEJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYAI[UsIM, BHOCHUTb KOPPEKTHUBHI B ACSITEILHOCTD,
OILICHHMBATh COOTBETCTBUE PE3YJIHTATOB IEIISIM;

BIIQ/JICTh HABBIKAMH TIO3HABATENbHON pedueKCHH KaK OCO3HAHHUSA
COBEpUIAEMbIX JIEUCTBUH M MBICIUTEIBHBIX IPOLECCOB, HUX PE3yIbTaTOB U
OCHOBAaHUI;

UCTIOJb30BaTh NPUEMBI pedIeKCHUH JUIsl OLEHKHM CHUTyaluu, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OIICHMBATh PUCKH W CBOEBPEMEHHO MPUHUMAThH PEIICHHS MO0 X
CHIDKEHUIO;

NPUHUMATh MOTHUBBI M apTyMEHTBl JAPYTUX MpPH aHalu3e pPe3yIbTaToB
JesITeIbHOCTH;

MPUHUMATD ce0sl, MOHMUMAsi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JAPYTUX IpPH aHaju3e pe3ylbTaToB
JESTEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH.

B mporiecce 10CTHXEHUS TMYHOCTHBIX PE3yJIbTATOB OCBOSHUS MPOTPaAMMBI
no Qusuke s YpOBHS CpeaHero oOmiero oOpa3oBaHUsA Yy OOyYaroluXcs

COBEPILIEHCTBYETCS OMOIMOHAIBHBIA ~ WHTEJUICKT, MPEeIIOIararoIIni
c(hOpPMUPOBAHHOCTbD:
CaMOCO3HAHHWS,  BKJIIOYAIOIIETO  CIIOCOOHOCTh  TOHHMAaTh  CBOE

OMOITMOHAIEHOE COCTOSTHUE, BHJETh HAIPABICHUS Pa3BUTHUS COOCTBEHHOU
AMOIIMOHAIILHOM c(pepbl, OBITh YBEPEHHBIM B ce0e;



CaMOPETYJIMPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aIanmTHPOBATHCSI K
OMOIIMOHAIBHBIM HM3MEHEHUSIM U TPOSBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;;

BHYTPEHHEH MOTHBAIIMH, BKITIOYAIOIICH CTPEMIICHHE K TOCTIKEHUIO IIEITH
U yCIIeXy, ONTUMHU3M, HHUITUATUBHOCTh, YMCHHE ICHCTBOBATH UCXOS U3 CBOUX
BO3MOKHOCTEH;

OMIIATHUH, BKJIIOYAIONMIEH CIIOCOOHOCTh TMOHHMATh  AMOIIMOHAILHOE
COCTOSIHHE JPYTMX, YyUYWATHIBaTH €ro TIPH OCYIICCTBICHHHM  OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO U COIIEPEKUBAHUIO;

COIIMAIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATH
OTHOUIEHUS C APYTUMH JIOJbMU, 3a00TUTHCA, MPOSIBIIATh HHTEPEC U pa3peniaTh
KOH(DITUKTHI.

NPEAMETHBIE PE3YJIBTATDHI

K xoHny o0yuenuss B 10 kjacce mpeIMeTHbIE pe3ysibTaThl HA 0a30BOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHUPOBAHHOCTh Yy OOYUAIOIIUXCS YMEHUM:

J€MOHCTPUPOBATh HA MPUMEPAX poJib U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MUDPA, B PA3BUTHUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B PAKTUYECKOU IESTEITIbHOCTH JIKOJIEU;

YUUTHIBATh TPAHMUIBI MPUMEHEHUS HM3YyYEHHBIX (PU3NYECKUX MOJENei:
MarepuaibHas TOYKA, MHEpUUAlIbHAs CUCTEMa OTCU€Ta, abCOIIOTHO TBEPHOE
TEJIO, WACAIbHBIA Ta3, MOJEIN CTPOEHHUS Ta30B, KUAKOCTEH W TBEPABIX TET,
TOYCUHBIN SJIEKTPUUCCKUN 3aps]l IPH pelieHUH HU3UIECKUX 3a/1a4;

pacrno3HaBaTh (uU3NYecKue sBJIEHUS (Tpolecchl) M OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXAaHWKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPUHU CTPOECHUS
BEIIECTBA W  DJJEKTPOJAMHAMHUKHM: DPAaBHOMEPHOE U  PaBHOYCKOPEHHOE
OpsIMOJIMHEWHOE  JIBUXKEHUE, CBOOOJIHOE TAJEHUE TeJ, JBMXXKEHHE IO
OKPYXXKHOCTH, HWHEpUHUs, B3aumonaeunctsue ten, auddys3us, OpOyHOBCKOE
JBUYKEHUE, CTPOCHUE KUJIKOCTEH M TBEPABIX TEJ, U3MEHEHUE 00bEMaA Tell MpHU
HarpeBaHuM (OXJIAXIACHUH), TEIUIOBOE PABHOBECHUE, WCIIAPEHUE, KOHICHCALMS,
IJIABJICHUE, KPUCTAJUIM3aLMsl, KUIIEHUE, BJIAXKHOCTb BO3/yXd, IOBBIIICHUE
JNABJICHHWS Ta3a IIpU €ro HAarpeBaHWM B 3aKPBITOM COCYHAE, CBSA3b MEKIY
IIapaMeTpaMM COCTOSIHMS Tra3a B  M30IPOLECCaxX, DJJIEKTpU3alus  Tell,
B3aUMOJICHCTBUE 3aPA/I0B;



OIUCHIBATh MEXaHHUYECKOE JIBWKCHHE, HCITONIB3YsT (PU3NUCCKUE BETUIHHBL:
KOOpJMHATa, IyTh, IEpEeMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa,
UMITYJIbC ~ Tejla, KHHETHYECKas  dSHEPrus, IOTCHIMAJIbHAS  SHEPIHs,
MeXaHUYecKass pabdoTa, MeXaHW4YeCKas MOIIHOCTh; MPH OMHCAHUH IPABUILHO
TPaKTOBaTh (DM3UYCCKUN CMBICT HMCIOJIB3YEMbIX BCIMUYWH, UX O0O3HAUCHUS U
SIVHUIIBI, HAXOAUTH ()OPMYJIbI, CBSA3BIBAIOIINE JaHHYIO (DU3UUYCCKYIO BEIIMUUHY
C IPYTUMH BEIIMYMHAMH,

OIKMCHIBATh M3yUCHHBIC TEIIOBBIC CBOWMCTBA TEJ WM TEIUIOBHIC SIBICHUS,
UCTIOJNIB3Ysl (M3MYECKHUE BEIWYMHBI: JIaBJICHUE rasza, TeMIepaTypa, CpeaHss
KMHETHYECKAst SHEPTHS Xa0THYECKOI0 JIBMKEHUSI MOJICKY!I,
CpEIHEKBapaTHYHAs CKOPOCTh



BBITIOJHATh IKCHEPUMEHTHI 10 HUCCIEIOBAHUIO (U3MYECKUX SIBICHUNA U
IIPOLIECCOB C MCIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX MU3MEPEHUM, MPU 3TOM
(GopMmynupoBath mpoOieMy/3afady W TUNOTE3Y Y4eOHOro HSKCIEPHUMEHTA,
coOupaTh YCTAaHOBKY M3 IPEIJIOKEHHOIO 0OOpYJIOBaHMs, MPOBOJIUTH OMBIT U
(opMyIUpPOBATH BBIBOJIBI;

OCYILECTBIIATh NPSMbIE U KOCBEHHbIE M3MEPEHUsS] (PU3NYECKUX BEJIUYMH,
Opy 3TOM BBIOMPATh ONTHUMAJBHBIM CHOCOO HM3MEpPEeHHs M UCIHOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

UCCJIENIOBAaTh 3aBUCUMOCTH MEXAY (PU3MUYECKUMHU BEJIUYMHAMU C
UCIIOJIB30BAaHUEM MPSMBIX U3MEPEHUM, IIPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY,
(uKcUpoBaTh pe3yJabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKHUX BEJIUYUH B
BUI€ TaOnuIl U TpaduKoOB, AeJaTh BbIBOBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

co0roAaTh MpaBmiia OE30MACHOTO TPyla IPU MPOBEIECHUHN HCCIIEI0BaHUN
B paMKax y4eOHOTO 3KCIEpHUMEHTa, Y4eOHO-HCCIIEOBATENbCKON U MPOEKTHOM
NEATEIbHOCTH  C  HCIOJB30BAHMEM  W3MEPHUTENIBHBIX  YCTPOHMCTB U
1a00paTOPHOTO 000PYOBAHUS;

pemiaTh pacu€THhIE 3aJayd C SBHO 3aJaHHOW (PU3NYECKONW MOJEINbIO,
UCTIONb3Ysl (PU3MYECKHE 3aKOHbl W NPUHLHUIIBI, HA OCHOBE aHaln3a YCIOBUS
3aJla4i BBIOMPATh (PU3UUECKYIO MOJENb, BBIACIATH (PU3UUECKUE BEIUYUHBI U
(dopMyiibl, HEOOXOAUMBIE ISl €€ pelIeHHUs, MPOBOAUTH PacuéThl U OLICHUBATh
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BEITMUNHBI;

pemarb KaueCTBEHHbIE 3a/avu: BBICTPAUBATh JIOTUYECKH
HEMPOTUBOPEUYMBYIO LIEMIOYKY PACCYKJIECHUN C OMOPOW Ha M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS;

UCIIONIb30BaTh  NPU  pEIIeHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
MHOPMALIMOHHBIE  TEXHOJOTMM s TIOMCKA,  CTPYKTYpUPOBAHUA,
UHTEpPIPETallUd M TPEACTaBICHUS  yuyeOHOW M HAy4YHO-TIOMYJISIPHOU
uH(poOpMaIlMK, TOJYYEHHOW M3 pa3JIMYHBIX HMCTOYHUKOB, KPUTHUYECKHU
aHAJIM3UPOBATh MOJyYaeMyto HHPOPMALIUIO;

OPUBOAUTH TPUMEPHl BKJIAJa POCCUHUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO MHUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 0 (PHU3HKE B MOBCEAHEBHOM KU3HU
st obecriedueHuss Oe3omacHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, IJISi COXPAHEHHSI 30OPOBBS U COOIIOEHUS HOPM
HKOJIOTMUYECKOTO MOBEJIEHUS B OKPYKaIOILEH Cpele;



paboTaTh B TpYIIE C BBIOJHEHUEM PA3IUYHBIX COIUANBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYMIbI, PAIMOHATIBHO PACIPEAETSATh OO0S3aHHOCTH U
IUIAHUPOBATh  JIEATEIIBHOCTE B  HECTAHJAPTHBIX CUTYalMsX, aJEeKBaTHO
OLICHMBATh BKJAaJ KaXION0 W3 YYaCTHUKOB TpyHIbl B  PEIICHHE
paccMaTpuBaeMoi poOIeMBbl.

K koHny oOyuenuss B 11 kiacce mpenMeTHbIE pe3ysibTaThl Ha 6a30BOM
YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

J€MOHCTPUPOBATh HA MPUMEPaAX poJib U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHON KAapTUHBI MUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH U
TE€XHOJIOTUH, B NMPAKTHYECKOW JEATEIbHOCTH JIFOJIEH, HETOCTHOCTh U €IUHCTBO
(pu3nyecKoil KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl NPUMEHEHUS H3YyYEHHBIX (PU3MUECKUX MOJEIIEH:
TOYEYHBIM 3JIEKTPUYECKUN 3apsi, Jyd CBETa, TOYEUYHBI HCTOYHUK CBETA,
A/lepHas MOJENb aTOMa, HYKJIOHHAs MOJElIb aTOMHOIO SiApa MHpU pPELICHUU
du3nueckux 3aaay;

pacrio3HaBath (U3NYECKUE SIBICHUA (MpOLECChl) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB D3JIEKTPOJAMHAMHKMA M KBAaHTOBOM (U3MKHU: DJIEKTpUYECKAs
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JEHCTBUS TOKa,
B3aMMOJICKCTBHE  MarHUTOB, JJEKTPOMATHWTHAs  HMHAYKLHS, JIEHCTBUE
MarHUTHOTO IOJISI Ha TPOBOJHUK C TOKOM MW JIBWXKYLIMICSA 3apsf,
ANEKTPOMATHUTHBIE KOJIEOAHUSI M BOJIHBI, MPSMOJMHENMHOE pPacHpOCTpaHEHHUE
CBETa, OTPAKEHHE, MPETOMIIeHHEe, UHTepdepeHtrs, TUPPaKIusi U NOIIpU3aALIUS
CBeTa, nucrepcus ceeta, potodnekrpudeckuit agpdext (hororddexr), cBeToBOE
NaBJICHUE, BO3HUKHOBEHHWE JIMHEMYaTOro CIEKTpa aromMa BOJOpOAa,
€CTECTBEHHAsl U UCKYCCTBEHHAs paluOaKTUBHOCTb;

ONKCHIBATh U3yYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUECKHE, MATHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  IMPOBOJAMMOCTbH  PA3JMYHBIX  Cpel) H
ANIEKTPOMATHUTHBIE SIBJICHUS (MPOLECCHI), UCTONb3YsI (PU3MUECKHE BEIMYMHBIL:
ANEKTPUYUECKUH 3aps]l, CUJla TOKA, FJIEKTPUUECKOE HANPSHKEHHE, dJIEKTPUUECKOE
CONPOTHUBJIEHUE, PA3HOCTHh MOTEHIIMAJIOB, JIEKTPOABUKYILAs CHIIa, paboTa TOKa,
UHAYKIUST MarHUTHOTO MOJs, cuja Ammepa, cuia JlopeHia, WHAYKTUBHOCTb
KAaTYLIKH, YHEPIUs 3JEKTPUUYECKOT0 M MArHUTHOTO MOJIEW, NEPHOJ M 4YacToTa
KojeOaHui B KoJieOaTeNIbHOM KOHTYpE, 3apsl U CHJa TOKa B Ipolecce
TapMOHHYECKUX JJIEKTPOMArHUTHBIX KosieOaHuil, (OKYyCHOE pacCTOSHUE U
ONTHUYECKasi CUJa JIUH3bI, IPU OMHMCAHWUU MPABUIBLHO TPAKTOBATh (PU3MUECKUN
CMBICII MCHOJb3YEMbIX BEJIWYMH, MX OOO3HAUEHHUS WU EOUHMIIBI, YKa3blBaTb



(GopMyIbl, CBSI3BIBAIOLIME JaHHYIO (PU3WYECKYI0 BEIMYHUHY C JIPYTHMH
BEJIMYMHAMU;

ONUCHIBATh H3YYECHHBIE KBAHTOBBIC SIBJIEHUS W IPOILECCHI, HCIOJB3YS
(u3nyecKkue BEIMYUHBL: CKOPOCTh JIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJHBI U
yacToTa CBETa, PHEPrUsl U HUMITYJIbC (POTOHA, MEPUOJ MOIypacnaja, SHEPrus
CBSI3M AaTOMHBIX sJIep, MPU ONUCAHUM IPaBWIBHO TPAKTOBaThb (PU3NYECKUUN
CMBICTT HCHOJB3YEMbIX BEJIWYUH, MX OOO3HAUCHHUS U EIUHHIIBI, YKa3bIBaTh
(GopMyIbl, CBSI3BIBAIOLIUE JaHHYIO (U3UYECKYI0 BEIUYMHY C JAPYTUMHU
BEJIMYMHAMU, BBIUUCIATH 3HAUCHHUE (PU3NYECKOIN BETUUHHBI;

aHAJIM3UPOBaTh  (U3NYECKUE MPOLECChl U SBJICHUS, HUCIHOJB3YS
(u3nyecKkue 3aKOHbl M MPUHIUIBL 3aKOH OMa, 3aKOHBI M1OCJIEOBATEIBLHOTO U
NapaJJIeIbHOTO COEAVMHEHUS NPOBOAHMKOB, 3aKkoH Jlxoyns—JleHna, 3akoH
ANIEKTPOMATHUTHOM HWHAYKIUHU, 3aKOH MNPSAMOJUHEHHOTO pPACHPOCTPAHEHUS
CBETA, 3aKOHbl OTPAKEHHUS CBETAa, 3aKOHbI IPEJIOMJICHUS CBETa, YpaBHEHHE
OliHmTenHa st poTodhPexTa, 3aKOH COXPAHEHHS SJHEPTUH, 3aKOH COXPaHEHHUS
HMMITyJIbCa, 3aKOH COXPAHEHMS AJIEKTPUYECKOTO 3apsja, 3aKOH COXpaHEHUs
MacCOBOT'0 YUCIa, MOCTyNaThl bopa, 3aKOH paJuoakTUBHOIO pacnaja, Ipyu 3TOM
pa3nauyaTh  CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa, €ro MaTeMaTH4ecKoe
BBIpaXXEHHE U yCIOBUS (TPAHULIBI, 00JACTH) TPUMEHUMOCTH;

ONpE/AENsATh HallpaBJI€HHWE BEKTOpa HWHAYKIMM MarHuTHOTO  TOJIS
MIPOBOJIHMKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHiia;

CTPOUTh M OMNHUCHIBATh M300pa)K€HUE, CO3/1aBaEMOE€ IJIOCKUM 3€pKajioM,
TOHKOM JINH30;

BBIMIOJIHATh 3KCIEPUMEHTHI MO HCCICAOBAHUIO (PU3NYECKHUX SIBICHUA H
IIPOLIECCOB C MCIOJIb30BAHUEM MPSAMBIX M KOCBEHHBIX M3MEPEHUH: MPU 3TOM
dbopmynupoBath TpoOieMy/3aady W TUIMOTE3Y Y4YEOHOTO DKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MpPEIJIOXKEHHOrO0 0OOpYIOBaHMs, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BHIBOJIHI;

OCYUIECTBJIATh MPSIMbIE M KOCBEHHbIE M3MEpPEHUsl (PU3NYECKUX BEITUUMH,
OpyU STOM BBIOMPATh ONTHUMAIbHBIA CHOCOO H3MEPEHHS] W HCMOJIb30BaTh
U3BECTHBIE METO/IbI OLICHKH ITOTPELIHOCTEN U3MEPEHU;

UCCJIEIOBaTh 3aBUCUMOCTH (PU3UUYECKMX BEIUYMH C HCIOJIb30BAaHUEM
OpSIMBIX HM3MEPEHUN: MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DPUKCHpPOBAThH
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIMYHUH B BUAE TaOIUI] U
rpaduKoB, JeaTh BIBOBI [0 PE3yJIbTaTaM UCCIIECOBAHMUS,



coOmro1aTh TpaBuia 0€30MacHOTO TPy/la MPH MPOBEACHUN MCCIICIOBAHNUN
B paMKax y4eOHOTO SKCIEPUMEHTa, Y4eOHO-HCCIICOBATEIHCKON U MPOEKTHOMN
JCSATENIBHOCTH  C  WCTOJB30BAaHUEM  U3MEPHUTCIBHBIX  YCTPOHCTB U
71a00paTOPHOTO 00OPYIOBAHMUS;

pemath pacuéTHbIC 3aladdl C SIBHO 3aJaHHON (U3MYECKON MOJENbIO,
UCTIONB3YS (PU3NYCCKHE 3aKOHBI W TPUHIMIIBI, HA OCHOBE aHAN3a YCIOBUS
3a/1auyu BHIOMPATh (U3UYECKYI0 MOJECINb, BBIACIATh (DU3UUYECKUE BEIMYMHBI U
dbopMyIbl, HEOOXOIUMEBIE ISl €€ PEIICHUs], TPOBOJUTh PACUEThl U OLICHUBATh
PEaTbHOCTh MOTYYECHHOTO 3HaYEHUS (DU3UICCKON BEITMUNHEI;

penarhb KaueCTBEHHbIE 3a/1auu: BBICTPAUBaTh JIOTUYECKH
HEMPOTUBOPEUYHBYIO 1LIETIOYKY PACCYXKIEHUN C OMOPON HA M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

UCIIOJIb30BaTh ~ NPH  pEHICHUH  y4yeOHBIX  3aJad  COBPEMEHHBIC
nHQOpPMAITMOHHBIC  TEXHOJOTMH  JJI1  TIOMCKa,  CTPYKTYpHPOBaHWUS,
WHTEPIpPETallMM W  TPEICTABICHUS y4eOHOH ¥  HAYYHO-TIOMYJISIPHOMN
uHDOpMaIMK, TONYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHYECCKU
aHAJIM3UPOBATh TOJyYaeMyt0 HHPOPMAIIHIO;

OOBSACHATh TPHUHIUIBI JCUCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3nuyaTh yCJIOBUS WX 0€30MacHOr0 HMCIOJIb30BAaHUS B
IIOBCEIHEBHOM KU3HU;

MPUBOANTH TIPUMEPHI BKJIAJa POCCHMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MUPA, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

HCITOJTB30BaTh TCOPETUICCKUE 3HAHUS 0 (DM3UKE B TTOBCEAHEBHOM KU3HU
st obecrieueHuss  O6e3omacHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJISI COXPAHEHUS 370POBhS U COOIIOJEHUS HOPM
AKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOIIEH CpEJIe;

paboTaTh B TPYIIE C BBITOJHCHHEM PAa3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIIBI, PAalMOHAIBHO PacCHpeneisiaTh OO0S3aHHOCTH H
IUTAaHUPOBATh  JICATCIbHOCTh B  HECTAaHJAAPTHBIX CHUTYyalMsIX, aJICKBATHO
OIICHWBATh BKJaJ KaXIOTO W3 YYaCTHUKOB TPYNIbl B  pEIICHUE
paccMaTprBaeMou POOJIEMEL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne Koan4yecTBO 4acoB
DJIeKTPOHHbIE
HaumenoBaHue
(undposbie)
I | pa3ieioB U TeM Konrpoasnsr | IIpakruyecku
Bcero oOpa3oBaTe/ibHbIE
/ | mporpamMmsI e paéoThl e padoThl
11 pecypchl
Pazgen 1. DUBUKA U METOJAbI HAYYHOI'O ITO3HAHUA
bubnnoreka IIOK
®du3uka ¥ METOBI
11 2 https://m.edsoo.ru/7f41bf7
HAyYHOTO MMO3HAHUS 5
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bu6nuoreka [IOK
2.1 | Kunemartuka 5 https://m.edsoo.ru/7f41bf7
2
bu6nuoreka [IOK
2.2 | Jlunamuka 7 https://m.edsoo.ru/7f41bf7
2
bu6nuoreka [IOK
3aKOHBI COXPAHEHUS B
2.3 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHHUKE 2
Hroro 1o pasneny 18

Paznen 3. MOJIEKVYJISIPHASA ®U3UKA U TEPMOJINHAMUKA



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

OCHOBBI bubmuorexa [JOK

3.1 | wmonexymsipHO- 9 https://m.edsoo.ru/7f41bf7
KUHETHYECKOU TEOPHHU 2
OCHOBEL bu6nmoreka [IOK

3.2 10 https://m.edsoo.ru/7f41bf7
TEPMOIUHAMUKH )
ArperatHbie bubnuotexa [HOK

3.3 | COCTOSIHUS BEIICCTBA. 5 https://m.edsoo.ru/7f41bf7
da30BbIe IEPEXO/IbI 2

Htoro no pazneny 24

Paznea 4. JIEKTPOJJUHAMUKA

bubmuorexa [JOK
4.1 | DnexTpocTaTHKa 10 https://m.edsoo.ru/7f41bf7
2
[TocrossHHBIM
AJIEKTPUUYECKHUH TOK bubmorexa LHOK
4.2 P ' 12 https://m.edsoo.ru/7f41bf7
Toxu B paznu4HbIX 9
cpenax B
Hroro no paszneny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB 11O 68

[TPO'PAMME
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11 KITACC

Ne Kosau4yecTBo yacoB
DJIEeKTPOHHbBIE
HaumeHoBaHue pa3ieioB (undposbie)
n KonTpoasu IIpakTnyeck
U TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
/ ble paboThbI ne padoTsl
. pecypchl
Pa3znen 1. 9JIEKTPO/IMHAMUKA
1 MarsuTHog€ I0JI€. bubnnoreka IIOK
1' DJIeKTpOMarHuTHas 11 1 3 https://m.edsoo.ru/7f41c9
UHIYKLAS ic
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
5 MexaHn4eckue u bubmmoteka [IOK
1' DIIEKTPOMATHUTHBIE 9 1 https://m.edso00.ru/7f41c9
KoJieOaHus 7c
2. MexaHn4eckue u bubnnorexa LIOK
5 1 https://m.edsoo.ru/7f41c9
2 AJIEKTPOMArHUTHBIC BOJHBI 7c
5 bu6nuoreka [IOK
3' Onruka 10 3 https://m.edso0.ru/7f41c9
7c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH



https://m.edsoo.ru/7f41c97c
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3. OCHOBBI CIEUAIBHON Bubmiorexa IIOK
4 1 https://m.edsoo.ru/7f41c9
1 TEOPUHU OTHOCUTEIIBHOCTH 7c
Wroro no pazueny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubnnoreka IIOK
4. DeMeHThl KBaHTOBOM
6 https://m.edsoo.ru/7f41c9
1 ONTHKHU
7c
4 bubmnoreka IIOK
2' Crpoenue aToma 4 https://m.edso0o.ru/7f41c9
7c
4 bubmuorexa [JOK
3' ATOMHOE PO 5 https://m.edsoo.ru/7f41c9
7c
Hroro no paszneny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
bubmmoteka [IOK
5. DneMeHThl aCTPOHOMUU U
7 1 https://m.edsoo.ru/7f41c9
1 acTpo(U3HUKH 7
Wroro no pazneny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE
6 but6mmoreka [IOK
1' O600m1arolIee NOBTOPEHHE 4 https://m.edso0o.ru/7f41c9
7c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N KoaunuecTBO 4acoB
JJIeKTPOHHbIE
Jara
Konrpoan uugposbIe
o Tema ypoka Bce HpaKanec H3y4eH
HbIe o0pa3oBaTesibH
/ ro KHe padorpl | M
i padoThI ble pecypchl
bubanoreka
®u3nka — HaykKa o pUpoJIe.
HOK
Hayunble MeTob1 O3HAHUSA 1 03.09
oK D — https://m.edsoo.ru
pyzarot p /ff0c32e2
Poab u mecTo pusuku B
. bubanoreka
(hopMUPOBaHUHM COBPEMEHHOM
o [HOK
Hay4YHOH KapTUHBI MUpPA, B 1 6.09
MIPAKTAYECKOM IEATENLHOCTH https://m.edsoo.1u
paKtt ACATER /ff0c33e6
Jmonen
Mexanndeckoe OBUKEHHUE.
bubanoreka
OTHOCHUTENBLHOCTD oK
MEXaHUYECKOI'O JIBMIKCHHS. 1 10.09 0
Iepent e, K - https://m.edsoo.ru
CPEMCILICHIE, CKOPOCTE, /Ff0c3508
YCKOpEHHE
PaBHOMEpHOE IPAMOINHENHOE bubnnorexa
p p 1 13.09 LHOK

NIBIDKEHHE

https://m.edso0.ru



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

[ff0c3620

bubanoreka
PaBHOyCKOpeHHOE 17.09 HOK
IPSMOJIMHEHHOE JIBHKEHHE ' https://m.edsoo.ru
[ff0c372e
bubanoreka
CB0001HOE MaieHKE. LIOK
Yckopenue cBoOOHOIO 20.09
P A https://m.edsoo.ru
flajieHus /ff0c39cc
. bubanoreka
KpuBonmHeliHOE nBUXKEHUE.
JIBrKeHnEe MaTeprualbHOU 24.09 HOK
https://m.edsoo.ru
TOYKH 10 OKPYKHOCTH /ff0c3ada
[IpuHIUIT OTHOCUTEIBHOCTH bubanoreka
lNanunes. MuepuuanbHble 7,09 LHOK
cucreMsl orcyera. [lepBoii ' https://m.edsoo.ru
3akoH HproToHa [ff0c3be8
Macca Tena. Cuna. [Ipunuun bubnuoteka
cynepnosunuu cuil. Bropon 110 LHOK
3akoH HproToHa mis ' https://m.edsoo.ru
MaTepHaIbHON TOYKU [ff0c3be8
Tpernii 3axkoH HeroTOHA [U1 410 bubnuoreka
MaTepuaibHbIX TOUEK ' LHOK



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
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https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

https://m.edsoo0.ru

[ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUSI. bubmorexa
Cuna Tsoxectu. [lepBas 8.10 HOK
KOCMHYECKasi CKOPOCTh https:fimedsoo.
/ff0c3d00
bubnuoTeka
Cuna ynpyroctu. 3akoH ['yka. 11.10 LIOK
Bec tena https://m.edsoo.ru
[ff0c3e18
Cuna tpenus. Koapdumment bubnuoteka
TpeHus. Cuiia COnpOTUBIICHUS 15.10 HOK
MpY IBUKEHUU TeEJla B https://m.edsoo.ru
JKUJKOCTH WJIH Ta3e [ff0c3f76
[TocrynarenbHOE 1
BpalaTeJIbHOE TBUKEHUE bubnmoreka
a0COIIIOTHO TBEPJIOTO TeNa. 18.10 IIOK
MowmenT cusl. [leuo cuibl. https://m.edso00.ru
[ff0c41a6

YcnoBus paBHOBeCUs TBEPAOTO
Tena



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6

NMnynbsc MmaTepualbHOM TOYKH,

bubnuoTeka
CUCTEMbI MaTepUAIbHBIX TOUEK. OK
Nmnynbe cumbl. 3akoH 22.10 1
COXpaHCHHS UMITYJIbCa fttps.//im.eds00.1u
P A [f0c43d6
PeaktuBHOE ABMKEHUE
PaGota u MOILITHOCTD CHUITBIL.
bubnuoteka
Kunernueckas sHeprus
o [HOK
MarepuanbHOU TOUKU. Teopema 25.10
00 U3MEHEHUU KHUHETUICCKOW https: //m.eds00.14
[ff0c4502
SHEPTUU
[ToTrenumanpHas SHEpTHUsL.
[ToTennmansHas SHEPTUS bubnuoreka
yrpyro aeopMupoBaHHOMN 511 IIOK
npyxuHsl. l[lorennuansaas ' https://m.edsoo.ru
SHEprus Tena BOIU3H [ff0c461a

MOBEPXHOCTU 3emim



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

HOTGHHI/I&]’IBHHG nu
HEIOTEHIMaIbHBIE CHIIBI. CBS3b

pabOoThI HEMOTEHIMAIBHBIX CUJI bubmorexa

C UI3MECHEHUEM MEXaHUYECKON 8.11 HOK

SHEPTUH CHUCTEMBI Tell. 3aKOH https.//m.eds00.1u
. [ff0c478c

COXPAHEHHUS MEXaHUYECKOI

SHEPruu

JlaGopaTopHas paboTta

«MccnenoBanue cBs3u pabOThI

CHJIBI C I/ISMCH?HI/ICM 1211

MEXaHUYECKOM SHepruu Tena Ha

IIpUMEpE PACTAKEHUS

PE3UHOBOIO KIyTa»

KonrtponbHas pabora no Teme bubnuoreka

«Kunemaruka. Jlunamuka. 1511 LIOK

3aKOHBI COXPAHEHUS B https://m.edsoo.ru

MeXaHHuKe» [ff0c4b74

OcCHOBHBIE TIOJIOKEHUS bubnuoreka

MOJIEKYJIAPHO-KUHETUYECKOU 19.11 [HOK

Teopuu. bpoyHoBCckoe https://m.edsoo.ru

neuxenue. Auddysus [ffOc4dc2



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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XapakTep ABUKECHUS U
B3aMMOJCUCTBUS YACTHI]

BelecTsa. Mozenu cTpoeHus 22.11
ra3oB, KUIAKOCTEH U TBEPIBIX
Tl
Macca monekyn. KonnyectBo
BemecTBa. IloctosHHas 26.11
ABorajzipo
TennoBoe paBHOBECHE.
Temneparypa u €€ u3sMepeHue. 29.11
[lIxana remneparyp Llenscus
bubnmmoreka
WUneansuernii ra3 B MKT. 3.1 [IOK
OcuoBHoe ypasaenne MKT ' https://m.edso00.ru
[ffOc4fde
AOcomtoTHas TemnepaTypa Kak
. . bubnuorexa
Mepa CpeIHEN KUHETUYECKOM OK
DHEPrUuM ABMIKEHUS MOJIEKYII. 6.12 1
YpaBHeHue MeHeneeBa- hitps://m.eds00.1u
paBr® 8 [ff0c511e

Krnaneiipona
3akoH JlanbToHa. ['a3oBbIe

A 10.12

3aKOHBI



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

JIaboparopHast pabota
«HccnemoBanne 3aBUCUMOCTH

13.12
MEXK]y ITapaMeTpaMu COCTOSTHUS
pa3peKEHHOTO ra3a»
Bubnuoreka
M3onporiecchl B neanbHOM rase
1 uX rpaduyeckoe 17.12 HOK
https://m.edsoo.ru
MPEJICTaBICHUE /F0C5706
Buytpennss sneprus
TEPMOJIMHAMUYECKON CUCTEMBbI bubanoreka
U cHocOOBI €€ U3MEHEHUS. 20.12 I_[OK
KoJM4ecTBO TEMIOTH ¥ paboTa. ' https://m.eds00.ru
Buytpennsisa sneprust [ff0c5952
OJTHOATOMHOT0 HIEAILHOIO ra3a
bubanoreka
OK
Buas! Trertonepenaun 24.12 0
g peA https://m.edsoo.ru
[ff0c5c36
VY eabpHas TEIIOEMKOCTD bubnuoreka
BenrecTsa. KoauuecTBo TEMIOTEI 2712 ILIOK
TIPH TETUIONEPE/IaYeE. ' https://m.edsoo.ru
AnmabaTHbIH mporiece [ff0c5¢36



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

IIepBblil 3aKOH TEPMOAVMHAMUKH

bubanoreka

3 [HOK
€ro E€HEHUE K 10.01
g | [CrO TPHMEHCHH https://m.edsoo.ru
M30IpoIeccam Iff0c5efe
bubnuoTeka
Heo6paTumocTs nporeccoB B
3 npupoze. Bropoii 3akoH 14.01 HOK
4 https://m.edsoo0.ru
TEPMOAMHAMUKH 1006230
bubnuoreka
3 | Tpunnun aevictBus u KIT/] 1701 HOK
5 | TerJIoBO¥ MalIMHBI ' https://m.edso00.ru
[ff0c600a
3
6 [ukn Kapno u ero KITJ] 21.01
3 | Dxomnormueckue nmpooIeMbl 2401
7 | TEemI03HEPTreTUKU
O6obmaromuii ypox bubnuoreka
3 «MonexynspHas pU3uKa. 28.01 HOK
8 0 https://m.edsoo.ru
CHOBBI TEPMOJIMHAMUKHI 1006938
bubnuoteka
KonTponbnas pabota mo Teme
3 [HOK
«MonekynspHas pU3uKa. 31.01
9 https://m.edsoo.ru

OCHOBEI TEPMOANHAMUHKHU >

[ff0c6a50



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
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[TapooOpazoBanue u

bubauoreka

KoHaeHcauus. Mcnapenue u 4.02 HOK
CULICHIE https://m.edso0.ru
[ff0c63h6
bubanoreka
AOcCoIIoTHAs ¥ OTHOCUTEIbHAS OK
BJIQXKHOCTh BO3/yXa. 7.02 1
HachIll e 114 https://m.edso0.ru
m p /ff0c64d8
TBépnoe Teno.
Kpucrammmaeckne u amophHbIe bubnuoteka
Tejla. AHU30TPOIHUS CBONCTB 11.02 LIOK
kpuctauioB. Kujakue ' https://m.edso00.ru
Kpuctajuibl. COBpeMEHHbIE [ff0c65f0
MaTepUalibl
bubnuoreka
[InaBneHue u KpucTamIU3anus. OK
VY eapHas TEI0TAa IUIaBICHUS. 14.02 1
CVGMALS https://m.edsoo0.ru
yoJrmMan /Ff0c6708
bubnuoreka
VYpaBHeHUE TEIJIOBOTO OanaHca 17.02 HOK
https://m.edsoo.ru
[ff0c6820
bubnuoreka
DnekTpusanus Tenl. oK
Onexrpuueckuii 3apsaa. [Isa 21.02 1

BHUJIa SJICKTPUYICCKHUX 3aPAI0B

https://m.edsoo.ru
[ffOc6bcc



https://m.edsoo.ru/ff0c63b6
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[IpoBOHMKY, AUBIIEKTPUKHU U bubnuoreka
MOJIYITPOBOJIHUKH. 3aKOH 25 02 LIOK
COXPaHEHUS NEKTPUUECKOTO https://m.edso00.ru
3apsia [ffOc6bcc
. Bbubnuorexa
B3anmopeiicTBue 3aps10B.
3axoH Kynona. Toueunslii 28.02 HOK
SMeKTpIIecKHii 3apax https://m.edso0.ru
[ffOc6ced
HanpsixénnocTth
ANEKTPUYECKOTO TOJISL. bubmorexa
[IpuHIMn cynepno3unuu 4.03 HOK
DIIEKTPUYECKHUX T0JIel. JIuaun https://m.edsoo.1u
. [ff0c6df2
HaIpsKEHHOCTH
Pabora cun bubnuoreka
ANEKTPOCTATUYECKOTO TTOJIS. 203 LIOK
ITorenuuman. PazHocts https://m.edsoo.ru
MMOTEHIINAIOB [Ff0c6f00
IIpoBOIHMKY U AUDIIEKTPUKU B bubnuoreka
3JICKTPOCTAaTUYECKOM IT0JIE. 11.03 HOK
Jusnexrpudeckas https://m.edsoo.ru
MPOHHIAEMOCTb [ff0c7018
OnexrpoémkocTs. Konnencarop 14.03 bubamorera

[MOK



https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo0.ru
[ff0c7126

DneKTPOEMKOCTH IIIOCKOTO
KOHJIEHCAaTOopa. DHeprus
3apsHKEHHOT0 KOHACHCAaTopa

18.03

bubanoreka
HOK
https://m.edsoo.ru
[ff0c72c0

JlaboparopHast pabota
"N3mepenue aMeKTpOEMKOCTH
KoHzAeHcaropa"

21.03

[TpunMn nercTBus u
IIPUMEHEHHE KOHJIEHCATOPOB,
KOIIMPOBAJILHOI'O aMapara,
CTpYHHOTO IIPUHTEpA.
DneKkTpocTaTHUecKas 3aluTa.
3a3eMIIeHHe AIIEKTPONpUOOPOB

1.04

DNeKTpUUECKUN TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.
ITocTostukI Tok. Cula Toka.
Hanpsokenne. ConpoTuBieHue.
3akoH OMa 1t yyacTKa Lenu

4.04



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

HOCJ’IGI[OB&TCJ'IBHOC,

napajuieJIbHOE, CMEIIaHHOE Bubnuoreka
COEJIMHEHHE MPOBOIHUKOB. LIOK
0.5 8.04
JlaboparopHast pabota https://m.edsoo0.ru
«M3y4eHne CMEIaHHoro [ff0c74f0
COEIMHEHUS PE3UCTOPOBY»
bubaunoreka
Pabora 1 MoIHOCTh K
AIEKTPUYECKOTO TOKA. 3aKOH 11.04 1o
Tixoynsa-Jlenma https://m.edsoo.ru
Y B [ff0c7838
3axod OMa 1 MOJTHOU
(3aMKHYTOM) 2IIEKTPHUUECKON
bubnuoreka
uenu. KopoTkoe 3amMmbIKaHue. OK
JlabopaTopHas pabota 0.5 15.04 1
«M3mepenne DJIC ncrouynnka https://m.edsoo.Mu
p [ff0c7ae0
TOKa U €r0 BHYTPEHHETO
COTIPOTUBIICHUS
DneKTpOHHAs! TPOBOJAUMOCTD
TBEPBIX METAJLIOB.
3aBUCUMOCTD COIIPOTUBIICHUS 18.04

METAJIJIOB OT TEMIIEpaTyphl.
CBepXIpoBOIMMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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DNEKTPUUECKUN TOK B BaKyyMe.

. 22.04
CBolicTBa 3JIEKTPOHHBIX ITyUYKOB
[TonynpoBoIHUKH, UX
bubnmoreka
COOCTBEHHAs ¥ PUMECHAs LIOK
npoBoauMocTb. CBoiicTBa p—N- 25.04
HE ech)[ q P https://m.edsoo.ru
pexona. [ffOc8Aae
[TonynpoBoIHUKOBBIE TPUOOPHI
DNEeKTPUUYECKHUI TOK B
bubnuoreka
pacTBopax U pacriaBax
[HOK
3JIEKTPOJIUTOB. 29.04
DneKTponuTHYECKast https.//m.eds00.1
P [f0c82ba
JUcCcOLUaIus. JIEeKTPOIIN3
DNEKTPUYECKUH TOK B ra3ax. bubnuoreka
CaMOCTOSTEIIbHBIN U 6.05 IIOK
HECaMOCTOSTENbHBIN pa3psl. ' https://m.edsoo.ru
Monnus. [Tnazma [ff0c84ae
DneKkTpuYecKue mpuodopsl U Bubnuorexa
YCTPOMCTBA U UX MPAKTUIECKOE 13.05 LIOK
npuMeHeHue. [IpaBuna TeXHUKU ' https://m.edsoo.ru
6e30macHOCTH /ff0c86fc



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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bubauoreka

6 | O6oOmaromuii ypok 1 16.05 HOK
5 | «DnekrpoarHaAMUKAY ' https://m.edso00.ru
[ff0c88be
KonTponbHas pabota mo teme bubnuoreka
6 | «Onekrpocraruka. [TocTosTHHBIM 1 20,05 LIOK
6 | amekTpuueckuii Tok. Toku B ' https://m.edso00.ru
pPa3IMYHBIX Cpeaax» [ff0c8a8a
. bubnuoTeka
PezepBubiii ypok. KonTposbHas
6 HOK
pabota 1o Teme 1 23.05
7 "y " https://m.edsoo.ru
JIEKTPOANHAMUKA IF0C8C56
. bubnuoTeka
PesepBHbIit ypOK.
0 O6o0mmaromuii ypok 1mo TeMmam 1 27.05 HOK
8 10 https://m.edsoo.ru
folacea [ff0cBf6e
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/ff0c88be
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11 KITACC

N KounyecTBo 4yacoB
DJIEKTPOHHbBIE
Jlara
Koutpoun uudposbie
n Tema ypoka Bce IIpakTnyec | H3y4eH
HbIE oOpa3oBaTeJibH
/ ro KHe padoTel | Ui
n padoThbI ble pecypchl
[TocTostTHHBIE MATHUTHI U KX
. bubnuoreka
B3auMOjIeicTBHUE. MarHuTHoe OK
nosie. Bektop MarHuTHON 1 02.09 1
Uy un. JIMHUY MarHUTHOM fttps. //m.eds00.1y
JIIH, [ff0c9778
WHIYKIUH
MarnuTHO€E 1oJjie TPOBOTHUKA bubnmnoreka
¢ TokoM. OnbIT Dpcrena. 1 6.09 LIOK
BsaumozelicTBrE IPOBOIHUKOB ' https://m.edso0.ru
C TOKOM [ffOc98fe
b
JlaGoparopHas paboTa nommoTexa
HOK
«3y4eHre MarHuTHOTO OIS 1 1 9.09
KATVIIKH ¢ TOKOM https://m.eds00.ru
4 [ff0c98fe
JlelicTBME€ MAarHUTHOTO TOJIS HA
MPOBOJIHUK ¢ TOKOM. Cria bubnmnoreka
Awmmnepa. JlabopaTtopHas pabora 1 1 13.09 LIOK
«HccnenoBanue nencTBUA ' https://m.edsoo.ru
MHOCTOSIHHOI'O MarHuTa Ha [ff0c9ac0

paMKy C TOKOM»



https://m.edsoo.ru/ff0c9778
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JleficTBME MarHuTHOTO MOJISI Ha Bubmmoreka
JBUKYIIYIOCS 3apSKEHHYIO 16.00 LIOK
yactuily. Cuna JlopeHia. https://m.edsoo.ru
Pa6ora cuibl Jlopenna [ff0c9df4
DJIeKTpOMarHuTHasE WHYKITHUSI.
IToTOK BEKTOpAa MarHUTHOU
uaaykuu. J1C uHayKuum. 20.09
3aKOH AJIEKTPOMarHUTHOM
unaykuuu Papanest
JlaGopaTtopHnast pabota Bubmaorexa
«HccnenoBanue sBICHUS 23.09 HOK

. https://m.edso0.ru
ANEKTPOMATHUTHON UHAYKIIUN 1£50ca150
NHunykTuBHOCTG. SIBIIEeHUE
camounaykiuu. IJ1C Bubnmorexa
CaMOMHAYKIUU. DHEPIust 2709 LIOK
MarHUTHOTO T10JIs KaTYLIKH € https://m.edso0.ru
TOKOM. DJIEKTPOMAarHUTHOE [ff0ca600

I10JIC



https://m.edsoo.ru/ff0c9df4
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TexHuueckre ycTpoucTBa U X
MPUMEHEHUE: TOCTOSTHHbIE
MarHMThI, 3JI€KTPOMArHUTHI,

30.09
AJIEKTPOJIBUTATEIb,
YCKOPHUTEIH JIEMEHTAPHBIX
YaCTHUIl, MHAYKIIUOHHAS IT€Yhb
O06o0maromuit ypok BHO61JEHOTGKa
«MarautHoe 1I0JI€E. 410 ﬁt /im.ed
s://m.edsoo.ru
DNEKTPOMArHUTHASI WHTYKITHS e gcab 82
Bubianoreka
KonTponbHas padbota 1mo Teme OK
«MarautHoe 1I0JI€E. 7.10 ]rﬂ[t fim.ed
s://m.edsoo0.ru
DNEeKTPOMAarHUTHAST MHIYKIIHS /ffgca 458
CB00OOIHBIE MEXAHUYECKHE -
Konebanus. 'apMoHnyeckue P(I)IJgHOTeKa
KosneOaHus. YpaBHEHUE 11.10 1
rapMOHUYECKUX KoJeOaHuN https://m.edsoo.ru
P ' /ff0caf06

IIpeBpamenue sHeprun



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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JlaGopaTtopHnast pabota
«HccnenoBanmne 3aBUCHMOCTH

MepHOa MAJIBIX KOJICOaHMA 14.10

rpy3a Ha HUTH OT JJIMHBI HUTH

Y MacChl Tpy3a»

KosebarenbHbII KOHTYD.

CB00OOTHBIC

SJICKTPOMArduTHBIC KOJIEOaHU Bubnuoteka

B HJICAJIbHOM KOJie0aTeIbHOM 18.10 LIOK

KOHTYp€. AHAJIOTUs MEXy https://m.edsoo0.ru

MEXaHUYECKUMU U [ff0ch820

3JICKTPOMArHUTHBIMHU

KOJICOaHUSMU

®opmyna Tomcona. 3akoH bubnuoreka

COXpAaHCHHS DHCPIUH B 2110 1HOK

HeaIbHOM KOoJIe0aTeILHOM https://m.edsoo.ru

KOHTYpE [ff0cb9c4

IIpencraBnenue 0 3aTyxaromux

KoJeOaHusX. BeIHY X I€HHBIE bubmorexa

MEXaHUYECKHUE KOJIeOaHusI. 25.10 HOK

Pe3onanc. BeiHYKICHHBIC hitps://m.edspo.ry
/ff0cbb86

SJICKTPOMArdHuTHBIC KoJIeOaHMs



https://m.edsoo.ru/ff0cb820
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IlepemMeHHBIN TOK.
CunyconganbHbIN
MepeMEHHBIN TOK. MOITHOCTh
MIePEMEHHOTO TOKa.

AMIUTUTYAHOE U ICHCTBYIOIIEE

3HAQ4YECHUE CUJIBI TOKA U
HaIpsKEHUs

8.11

Bubnnoreka
1HOK
https://m.edsoo.ru
[ffOchd34

Tpanchopmarop.
ITpousBoacTBO, nepenaya u
OTpeOIeHUE IEKTPUUECKOMN
SHEPrUuu

11.11

YCTpONCTBO U MPaKTUUECKOE
MIPUMEHEHUE NEKTPUIECKOTO
3BOHKA, TEHEpaTopa
MEPEMEHHOTO TOKA, JINHUU
ANeKTpoIepeaayd

15.11

bubnunoreka
HOK
https://m.edsoo.ru
[ff0cc324

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJCTBE
3nekTpo3Hepruu. Kynprypa
HCTIOIB30BaHUS
3JIEKTPOIHEPTUH B
MMOBCEIHEBHOM KU3HU

18.11



https://m.edsoo.ru/ff0cbd34
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MexaHn4ecKre BOJHEI,

YCIJIOBHSI paCIIpOCTPAHEHHUS. bubnmoreka
ITepuoa. Cxopocthb 2211 LHOK
pacupoCTpaHEHUs U JUINHA ' https://m.edsoo.ru
BOJIHBI. [Tonepeunsie u [ffOccab4
MPOAOJIbHBIE BOJIHBI
bubnmnoreka
3Byk. CKOpOCTH 3BYKa.
HOK
I'pomkocTh 3ByKa. BeicoTa 25.11
Toma. TeMbp 38vKa https://m.edsoo.ru
' P 3BY [ffOcccOc
bubmmoteka
DJIEKTPOMAarHUTHBIE BOJIHBI, UX OK
cBoiicTBa U ckopocTh. [llkana 29.11 1
AJICKTPOMArHUTHBIX BOJIH https://m.edsoo.ru
JICKTP I [ffOccfe0
[IpuHUMIIBI paInOCBA3U U
TeneBuAeHus. Pa3surue 212
cpenacTB cBs3U. Paanonokanus
bubnmnoreka
KonrponbHas pabora 6.12 HOK

«Konebanusa v BOJTHBD)

https://m.edsoo.ru
[ff0cc6f8



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
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[TpstmonuHeiiHOe bubnuoreka
pacipocTpaHEeHUE CBETA B 9.12 [HOK
OAHOPOJHOM cpene. ToueuHblid https://m.edsoo.ru
MCTOYHHMK cBeTa. JIyd cBeTa [ff0cd350
OtpakeHue cBeta. 3aKOHbI bubnuoreka
oTpaxeHus cera. [loctpoeHue 13.12 IHOK
M300pakeHHUI B TIOCKOM https://m.edsoo.ru
3epKaie [ff0cd4e0
IIpenomnenue ceera. I[lonnoe bubnmnoreka
BHYTPEHHEE OTPaKCHHUE. 16.12 1HOK
[IpenenbHbIN yroa NOIHOTO https://m.edsoo.ru
BHYTPEHHETO OTPaXKEHUs [ff0cd7f6
JlaboparopHas paboTa bubsmorexa

HOK
«3mepenune nokazarens 20.12

https://m.edsoo0.ru
MIPEJIOMJIICHUS CTEKIIa» /ff0cd67a
Jlunssl. [locTpoenue bubnmnoreka
n300paKEHUH B JINH3E. 2312 ITOK
®dopMyra TOHKOU JINH3BI. https://m.edso0.ru
YBenuueHue JUH3bI [ffOcddle



https://m.edsoo.ru/ff0cd350
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https://m.edsoo.ru/ff0cd4e0
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https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

JlaGopaTtopHnast pabota

«HccnenoBanue CBOMCTB 27.12

M300paKeHUM B JIMH3AX»

Hucniepcust cBera. CrioskHbIM

cocras Oeroro cBeTa. LlBer.

JlaGopaTtopHnast pabora 10.01

«Habnronenue qucrnepcun

CBETa»

WnTepdepennus caera. bubnmorexa

Hudpakuus cera. 13.01 HOK

JInpaKimonHas peméTKa https://m.edsoo0.ru
[ffOced22
bubnuoteka

[Tomiepe4HOCTh CBETOBBIX BOJIH. 17.01 LIOK

IHonspusanus ceera https://m.edso0.ru
[ff0cf02e

OnTuueckue npudopsl U

YCTPOMCTBA U YCIIOBHS UX 20.01

0€30MacHOro NPUMEHEHUs



https://m.edsoo.ru/ff0ced22
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I'paHnLIBI TPUMEHUMOCTH bubnuoreka
KJIACCUYECKOW MEXAHUKH. 2401 HOK
[ToctynaTel cnenuanibHOM https://m.edsoo.ru
TEOPUH OTHOCUTEILHOCTH [ff0cf862
OTHOCUTENBHOCTD bubnuoteka
OJHOBPEMEHHOCTH. 2701 1HOK
3amMe/iJIeHue BpEMEHU U https://m.edsoo.ru
COKpallleHHe JIMHbI [ffOcfad2
DHeprus U UMIYJbC bubnmnoreka
PEJATUBUCTCKON YaCTULIBI. 3101 1HOK
CBs13b MaccChl ¢ SHEPTUEH U https://m.edsoo.ru
MMITYJIbCOM. DHEPrUs MOKOs [ffOcfc68
bubnuoteka
KonTponbhas pabota «OnTuka.
OCHOBBI CTIEITUATBHON TEOPUH 3.02 HOK
https://m.edsoo0.ru
OTHOCHUTEIIEHOCTH 1FF0CF60
bubnuoteka
®otonbl. Dopmymna [1nanka. 702 IHOK
DHeprus U UMNyJabC POTOHA https://m.edsoo.ru
[ff0cfel6
bubnuoTteka
OTKpBITHE U UCCIIEIOBAHUE
dotoaddekra. OmbiTer A. I 10.02 HOK

CromneroBa

https://m.edso0.ru
[ffOcffcd
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3akonbl poTtodddekra. bubnanoreka
VYpaBHeHue DUHIITEWHA 114 14.02 I[HOK
dotorpdekra. «KpacHas ' https://m.edso0.ru
rparuiay Gorodddexra /ff0d015e
bubnuoreka
HaBnenue cBera. OnwiTe [1. H. OK
Jlebenena. Xumuueckoe 17.02 1
. https://m.edsoo.ru
JICHCTBUE CBETA /fF0d04a6
TexHuuyeckue ycTpoicTBa u
MPAKTUIECKOE TIPUMCHEHUE!
21.02
¢dorosnemeHT, HOTOAATUHK,
COJIHEUHas1 baTapest, CBETOIUO/
bubmnoreka
Pemenue 3amad 1o teme OK
«DIJIEeMEHTbI KBAaHTOBOM 24.02 1
KDY https://m.edsoo.ru
© [£f0d0302
Mozaens aroma ToMmcoHa. Bubnuoreka
Omneiter Pesepdopaa mo 28.02 ITOK
PACCESHUIO 0-YACTHII. ' https://m.edsoo.ru
[Inanerapnas mozens aToma /ff0d091a



https://m.edsoo.ru/ff0d015e
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Bubianoreka

1HOK
IToctynater bopa 3.03
y p https://m.edsoo.ru
[ff0dOafa
W3nydyenue u noriouieHue bubnuoreka
($OTOHOB TIpH MEepexoie aTomMa 703 L[IOK
C OJIHOTO YPOBHSI 3HEPIUU Ha ' https://m.edsoo.ru
Ipyroi. Buabl ciektpoB [ff0dOafa
BoaHOBEIE CBOMCTBA YACTHIL.
N bubnuoreka
Bonnsr ne bpoitns.
KopnyckynsipHO-BOJIHOBOH 10.03 HOK
pry yC p ' https://m.eds00.ru
nyanu3M. CIIOHTaHHOE U /f0d0cas
BBIHYKJICHHOE U3ITy4YCHUE
OTKpbITHE PAIUOAKTUBHOCTH. bubnnoreka
OmneiTet Pesepdopaa mo 14.03 HOK
OIIPEJIETIEHUIO COCTaBA ' https://m.edsoo.ru
PaIHOAaKTUBHOTO U3JTyYEHHUS [ff0d0fd2
CsgoiicTBa anbda-, 6era-,
ramMmma-usnydeHus. Biusaue 17.03

PaIMOaKTUBHOCTH Ha KUBbIE
OpTraHU3MBbI
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OTkpbITHE TPOTOHA U

HerTpona. M3oromnel. Anbda- bubmorexa
. HOK
pacrnaj. DNeKTPOHHbBIN U 21.03
MO3UTPOHHBIN OeTa-pacria https://m.eds00.ru
P pactial. 001162
["'amma-u3znydyenue
DHeprusi CBSI31 HyKJIOHOB B
bubnuoreka
anpe. SlnepHsie peakuum.
Snepnsiii peaktop. [Ipodaemsri, 4.04 HOK
MEPCIIEKTHBBI, IKOJIOTHICCKUE ttps.//m.edis00. 1
p » K /ff0d1356
ACTEKTHI AIEPHON IHEPTETUKHI
DneMeHTapHbIe YaCTUIIBI.
OTtkpeITHE TO3UTPOHA. METO B
HaOJIOZICHUS U PETUCTPAIIUU bubnmnoreka
AJIEMEHTAPHBIX YaCTHII. 204 LIOK
Kpyrustii cron ' https://m.edsoo.ru
«DyH1aMEHTAIbHBIE [ff0d0e38

B3auMoiericTBUs. EQUHCTBO
bu3HYECKO KapTUHBI MUPaY
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https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

DTanbl pa3BUTHS ACTPOHOMUHU.
[IpuknagHoe u
MHUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMuUHU. By 3BE31HOTO
Heb6a. Co3Be3ausi, spKue
3BE3/1bl, IUTAHETHI, UX BUJIUMOE
nBwxeHune. CoHeyHas
cucreMa

11.04

Comnnune. ConHeynas
AKTUBHOCTH. ICTOUHUK
sueprun CoJiHIIA U 3BE3]T

14.04

3BE3/1bl, UX OCHOBHbBIE
XapaKTEpUCTUKU. 3BE3/1bI
IJIaBHOM TIOCJIEN0BATENBHOCTH.
BuyTrpenHee ctpoeHue 3BE3 .
CoBpeMeHHbIE NPEACTABICHUS
O MPOUCXOKACHHUU 1 DBOJIOLUN
ConHua u 3B€31

18.04




Muneunsiii [1yte — Hama
I'amakTuka. ITomoxkenne u
nBrxenue CoJiHIa B
I'amaktuke. I'amakTukn.
U&EpHsbie abIphI B pax
rajJlakTHK

21.04

Bcenennas. Pa3zberanue
ranaktuk. Teopus bonbiioro
B3pbIBA. PenmmkToBOE
n3nyyeHue. MertarajlakTuka

25.04

Hepemennsie mpodiembl
ACTPOHOMHH

28.04

KonTponbnas pabota
«DIeMEeHThI aCTPOHOMHH U
acTpoPU3UKM»

5.05

Ob6o6maromuit ypok. Poib
(GU3HUKN U aCTPOHOMHH B
SKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIMATBHOU
1 DTUYECKOH cdepax
JIEATEIbHOCTH YeJIOBEKa

12.05




Ob6o6maromuit ypox. Ponps u
MecTO (PM3UKHU M aCTPOHOMHH B
COBPEMEHHON HAy4YHOU
KapTHHE MHpa

16.05

O6o6maromuii ypok. Poib
¢du3nveckoit Teopun B
(hopMHUpPOBaHUH
MIPEACTABICHHUH O (HU3UIECKOI
KapTHUHE MHUpa

19.05

O6o6maromuit ypok. Mecrto
(bu3nUeCcKoil KapTHUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJCTABICHUI O IPUPOJE

23.05

PesepBHbIil ypok. MarautHOE
noJie. DJIEKTpOMarHuTHas

HHAYKIOUA

26.05

Pe3epBHbIil ypok. OnTHKa.
OcHOBBI cIENMANIBHON TeOpUn
OTHOCUTEJIBHOCTH

30.05




Pesepnbiii ypok. KBantoBas

Bubianoreka

busuKa. DIeMEHThI 1 HOK
https://m.edsoo.ru
ACTPOHOMHH U acTPOPU3UKH 15501784
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




YYEBHO-METOAUYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

» ®uzuka, 10 kmace/ Msxkumes I'.51., byxosues b.b., Corckuit H.H. nox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeabcTBO
«ITpocsenienue»

» ®usuka, 11 kimacc/ Makumes I'.J1., bByxosues b.b., Yapyrun B.M. non
penaknueii [TapdenteeBoit H.A., AknronepHoe o6mecTBo «3marenscTBo
«IIpocBenieHue»

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

IHNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
bubmmoreka [IOK






