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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usnke 0a30BOTO ypOBHS HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE NOJOXKEHHM U TpeOOBaHUN K pe3ysbTaTam
OCBOEHHUSI OCHOBHOM 00pa3zoBaTeNbHON Mporpammbl, npeacTtaBieHHbIX B OI'OC
COQO, a Takxke ¢ ydyeToMm (enepaibHOl pabouel MporpamMmbl BOCIUTAHUS U
KOHIICTIIIUY TIPENoIaBaHus ydyeOHoro mpenMera «Du3nka» B 00pa3oBaTEIHHBIX
OpraHu3aIUAX Poccuiickon denepanud, peanu3yommx OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepxkanue mporpamMmbl 1o (U3UKE HaAMpaBiIeHO Ha (QOpMUpPOBAHUE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa odyyaromuxcs 10—11 knaccoB mpu o0ydeHun
ux (u3uKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no pusuke coorBercTBYyeT TpeboBaHusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, TIPEJAMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OO0YUYEHHUsI, a TaK¥kKe
YUYUTHIBAET HEOOXOJMMOCTh pEaTM3alMd MEXKIPEAMETHBIX CBs3ed (U3UKU C
€CTEeCTBEHHO-HAYUYHBIMU YU4€OHBIMU IIpeaAMeTaMu. B Hell onpeaensitoTcs OCHOBHBIE
1eIN u3y4eHus: (PU3MKU Ha ypOBHE CpEIHEro o0IIero 0opa3oBaHus, IUIAHUPYEMBIE
pe3yabTaThl OCBOCHUS Kypca (PU3UKH: TUYHOCTHBIC, METAIIPEMETHBIC, TPEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

* IJITAHUPYEMBbIE PE3YJIbTaThl OCBOCHHS Kypca PU3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTAThI 110 T'0/1aM O0Y4YCHUS;

 cojepkaHue yaeOHoro nmpeamera « Pu3nkay 1o rojgaMm oOydeHusl.

®du3rka Kak Hayka O Haubosee OOMMX 3aKOHaX MNPHUPOAbL, BHICTYMAasl B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMI 00 okpyxatouieM Mupe. LIIkonbHbIN Kypc UMK — cucteMooOpa3yromui
JUTSl €CTECTBEHHO-HAYYHBIX yU4E€OHBIX MPEAMETOB, MOCKOIbKY (HU3UUYECKUE 3aKOHBI
JeKaT B OCHOBE IMPOIECCOB M SIBJICHUW, H3y4aeMbIX XUMHEH, OHOJIOTHEH,
dbusmyeckoir reorpaduei W actpoHoMmMuel. lcmomb3oBaHME W AKTHBHOE
NpUMEHEHUE  (PU3MYECKUX 3HAHUM  OMpeneNseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B Chepe SHEPTETHKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJYYEHHS] HOBBIX MaTEpPHalOB C 3aJlaHHBIMU CBOWMCTBaMHU U Jpyrux. M3ydenue
(hU3UKM BHOCUT OCHOBHOM BKJIaJ] B (hOPMUPOBAHNE €CTECTBEHHOHAYUYHON KapTHUHBI
Mupa oOydaromuxcsi, B (OpPMHUpPOBAHWE YMEHUU NPUMEHSITh HAYYHBIH METOJ]
MO3HAHUS TIPU BHITIOJTHEHUU UMH YYEOHBIX UCCIIEOBaHUM.

B ocHOBY Kypca Ghu3HKu 17151 yPOBHS CPEAHETO 00111eT0 00pa30BaHMs MOJIOKEH
pAI Uaer, KOTOPbIE MOKHO PACCMATPUBATh KAK MMPUHLIUIBI €T0 OCTPOEHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTHYECKH
3aBEPILCHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (U3UKU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cOOTBETCTBHMM ¢ HEH MaTepuan Kypca (QU3UKH
0o0BbenMHEH BOKpYr (¢u3nueckux Teopui. Bemymmm B Kypce sBiseTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pHUM, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuszanus mnOpeArnosaracT HCHOJIb30BaHHUE
TYMaHUTapHOTO TOTEHIMana (PU3NUYECKOW HAyKH, OCMBICICHHE CBSI3U Pa3BUTHUS
($u3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc pusnku npeamnonaraet 3HakOMCTBO
C IIMPOKUM KPYI'OM TEXHUYECKHUX U TEXHOJIOIMYECKHUX IPUIOKEHUN HU3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oskonocuzayuu peanusyeTcsi TMOCPEICTBOM BBEACHHUS 3JIEMEHTOB
coJIep>KaHMsl, TOCBAUICHHBIX KOJOTMYECKUM ITPOOIeMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHbI C PA3BUTHEM TEXHUKHU M TEXHOJIOTMH, a Takke OOCyXIeHus MpoOiem
paloHaIbHOIO IPUPOIONOIB30BAHUS U DKOJIOTMYECKON 0€30aCHOCTH.

Crep)KHEBBIMU 3JIEMEHTAaMU Kypca (U3MKM Ha YpPOBHE CPEIHEro OOILero
oOpa3oBaHus SIBISAIOTCS (Pu3nyeckue Teopuu (PopMUpOBaHUE MPEACTABICHUHN O
CTPYKTYpe MOCTpOeHUsl (PU3MUECKON TEOPHUH, POIH (PYHIAMEHTAIBHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O IPUPOE, TPAHULIAX TPUMEHUMOCTH
TEOPHM, JUIsl ONTMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CHCTeMHO-AeSTENbHOCTHBIN MOAXO0A B Kypce (PU3HMKH pealn3yercs Mpexkie
BCEro 3a CYCT OpPraHM3alMM SKCIEPUMEHTAIbHON NEATEIbHOCTH OO0YYarolIuXCs.
Jlnst 6a30BOro ypoBHs Kypca (PM3UKH — 3TO UCIOJIB30BAHUE CUCTEMBI (PPOHTATIBHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOPHBIX paboT, KOTOPBIE B IpOrpaMMe
no (gu3nke oObEIMHEHbI B OOUIMI CHHMCOK YYEHHMYECKUX MPAKTHUECKUX pPaloT.
Brigenenne B yKa3aHHOM IiepeyHe JabOpaTOpHBIX pabOT, MPOBOAUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBISIETCA YYaCTHUKAMU 0Opa30BaTesIbHOIO IMpoliecca
UCXOJII U3 OCOOEHHOCTEH TUTAHMPOBAaHUSI M OCHaImIeHUs kabuHeta ¢usuku. [Ipum
TOM O00ecrHeuYMBaeTCsl OBJIaJIeHUE OOYYaAIOIMIMMUCS YMEHHUSMU TPOBOJIUTH
KOCBEHHBIE HM3MEPEHMsI, MCCIICJIOBAHUS 3aBHUCUMOCTEH (U3MUECKUX BEIWYUH U
MIOCTAHOBKY OIIBITOB IO MTPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bosbiioe BHUMaHUE yEISETCsl PEIICHUIO PACYCTHBIX M KAYECTBEHHBIX 3a/ay.
[Tpu 3TOM AJI pacUETHBIX 3a/1a4 IPUOPUTETOM SIBJISIIOTCS 3aJ1a4M C SIBHO 33JaHHOMN
bu3MYecKoil MOJIENbI0, TMO3BOJSIOIIME TPUMEHSTh HM3YYEHHbIE 3aKOHBl H
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca, TaK U HHTETpUPYs 3HAHHS U3



pa3HbIX pa3zaenoB. J|Jig KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIFOTCS 3aJaHUs Ha
OOBsICHEHHE TMpPOTEeKaHUsl (U3MYECKUX SIBJICHUM M MPOILIECCOB B OKpYXKAIOIICH
KU3HU, TpeOyromme  BbIOOpa  (Qu3MUeckod  Mojenu A CUTyaluu
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedboBanusiMu GI'OC COO k MaTepHalbHOTEXHUYECKOMY
o0ecrniedueHn0 y4eOHOTo mpolecca 0a30BbId ypOBEHb Kypca (M3HKH Ha ypOBHE
cpenHero ooO1ero 0o0Opa3oBaHUs JIOJDKEH HM3y4aThCsl B YCJIOBHUSIX MPEAMETHOTO
KaOuHeTa (U3MKU WU B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOT0 IMKJIa. B kaOuHere (U3NKU NOKHO ObITh HEOOXOIUMOE
gabopatopHoe OOOpYyIOBaHUE MJIs BBIIOJHEHUS YKa3aHHBIX B MPOTrpaMMe IO
(¢u3MKe yUeHUUECKUX NMPAKTUYECKUX PaboT U JEMOHCTPALIMOHHOE 000PYAOBaHHUE.

JeMoHcTpanimoHHoe obOopynoBaHue GOpMUPYETCST B COOTBETCTBUU C
OPUHLIAIIOM MUHUMAJIBbHOM JOCTaTOYHOCTH U 00ECIEeYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TMpOrpaMMe MO (HU3UKE KIIOYEBBIX JAEMOHCTPAUNA IS
UCCIIEIOBAaHMSI ~ M3YyYa€MbIX  SIBJIEHMH M  IPOLECCOB, OSMIHUPUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMEHEHU.

JlaGopatopHoe 000OpyJOBaHHME MJiI YYEHHYECKHX MPAKTUYECKUX paboT
dbopMupyeTcss B BUAEC TEMATHYECKUX KOMIUIEKTOB M OOECIEUMBAETCA B PacucTe
OJHOTO KOMIUIEKTa Ha JABYX oOOydarommxcs. TeMaThdecKue KOMILIEKTHI
JabopaTopHOTO 000PYyNIOBaHUS JOJDKHBI OBITH ITOCTPOCHBI Ha KOMIUIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IU(POBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHU LEJIIMHU U3y4YEHUS PU3UKHU B 001LIEM 00pa30BAHUU SBIISIFOTCS:

« (opMupoBaHHE HUHTEpeca M CTPEMJICHHS OOYYaroIMXCi K HAy4HOMY
W3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

+  pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUA U (popMHpOBaHUE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

+ (opMmupoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3ysibTaTa M3y4CHHsI OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIIbHBIX 3aKOHOB (DU3HKU;

« (dopMmupoBaHHE YMEHHUU OOBICHATH SBICHUS C HCIOJIH30BAaHUEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

 (dopMmupoBaHHE TMPEACTABICHUN O ponu (DU3UKK I Pa3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTrxenne 3TuX 1eneil o0ecreunBaeTcss pelieHrueM CIEeIyIOIUX 3a1ad B

npornecce U3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



+  TpHOOpETEeHUE CUCTEMBI 3HAHHUM 00 00IIUX PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHsSX, BKJIIOYash MEXAHUKY, MOJEKYJISPHYI0 (PU3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPOPHU3UKU;

- (opmupoBaHue yMEHMI TNPUMEHATb TEOPETUYECKHE 3HAHUS A
OOBsiICHEHHsI (PU3MYECKHX SIBICHUW B TPUPOAE U I MPUHATHUSA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU;

+ OCBOCHHE CMOCOOOB pEIICHUS pa3IUYHbIX 3aJad C SBHO 3a/JaHHOM
busznyeckol MoJeNblo, 3a7ad, MOJPa3yMEBAIOIIMX CAMOCTOSITEIIBHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

« TOHMMaHUE€ (U3MYECKUX OCHOB M MPUHIUIIOB JCUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTHMYECKUX MPOIECCOB, X BIMSHUS Ha OKPY>KAIOIIYIO
cpeny;

 OBJIAJICHUE METOJIaMU CAMOCTOSITEJIbHOTO IJIAHUPOBAHUS U IPOBEIACHUS
$u3NYECKUX SKCIIEPUMEHTOB, aHalW3a W HHTEPHpETaluu HH()OpMAIIHIH,
OIIpE/IeNICHUS IOCTOBEPHOCTHU MOJIYUYEHHOTO PE3yJIbTaTa;

 CO3JaHME YCIIOBUHM JI Pa3BUTUS YMEHHM MPOEKTHO-HUCCIIEI0BATENIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenune ¢usuku (0a30BbI YypOBEHb) Ha YPOBHE CpEAHEro OOIIETo
oOpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemerii B mporpaMme Mo (QHU3UKE TMEpeueHb JaOOpaTOPHBIX H
NPAKTHUYECKUX padoT SBISIETCS PEKOMEHIOBAaHHBIM, YYHUTENb JENaeT BBIOOD
IOpOBEJCHUS J1a0OpaTOPHBIX pPabOT M OMBITOB C YYCTOM WHIUMBUIYaJbHBIX
0COOEHHOCTEN 00yYaroIUXCs.

COJAEPKAHUE OBYYEHUSA

10 KJIACC

Paznen 1. ®u3uka U MeTOAbI HAYYHOT'O O3HAHUSA

®dusuka — Hayka o npupoje. Hayunbsie MeTOAbI MO3HAHUS OKPYKAOIIETO
Mupa. Poip skciepuMeHTa ¥ TEOPUU B MPOLECCE MTO3HAHUS TPUPOIBL.
DKCHEepUMEHT B (PUBHKE.

MonenupoBanue (punyeckux sIBICHUN U TpolieccoB. HaydHbie THMOTE3HI.
duznyeckre 3aKOHbl U TEOPUHU. ['paHUIBI NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u Mecto pusuku B GOpMUpPOBAHUU COBPEMEHHON HAy4YHOM KapTHUHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.



Llemoncmpayuu
AHanoroBele W TM(GPOBBIE HM3MEPHUTEIBHBIE TPUOOPHI, KOMITHIOTEPHBIC
JATUYHKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBHIKCHMUSI.
Cucrema orcuera. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeIHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) M
YCKOpPEHHE MaTepUaNbHOW TOYKH, MX MPOEKIMM Ha OCH CUCTEMBI KOOpJUHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMKeHuE. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, IMyTU U
MEPEMEILICHHS] MATEPUATIbHOM TOUKU OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHre CBOOOTHOTO MaieHUs.

KpuBonnHeitHOE IBMXKEHUE. J[BUKEHNE MaTepUaIbHON TOUKH 0 OKPYKHOCTH
C TOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJOBas CKOPOCTb, JUHEWHAS] CKOPOCTb.
[lepuon u yactota obpanieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIHIOMETP,
JIBI>KCHUE CHAPSIOB, IIETTHBIE U PEMCHHBIE TIepeavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLTIOCTPALMS KMHEMATHUUYECKUX XapaKTePUCTUK
JBH>KCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGniogenue aBuxkeHus Tena, OpOUIEHHOrO MOJ YIVIOM K TOpPU30HTY M
TOPU30HTANIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaiCHUsI.

Hamnpapnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3ydeHne HEPaBHOMEPHOTO JBIKCHHS C IIEIbI0 OINpeeeHNUs MITHOBEHHOM
CKOPOCTH.

HccnenoBanrie COOTHOUMIEHUS MEXIY MyTSMH, POMJEHHBIMU TEJIOM 3a
MocJe0BaTeIbHbIE paBHbIE TPOMEXKYTKH BPEMEHH MPHU PaBHOYCKOPECHHOM
JBI)KCHUU C HAYaJIbHOW CKOPOCThIO, PABHOM HYJIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuyenue ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['anmumes.  IlepBblii  3akoH  HeroToHa.
NHepunalibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3ununu cuil. Bropoi 3akod HeroToHa st
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BceMupHoro TtaroteHus. Cuna Tskectu. llepBas Kocmuyeckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (Mokosi, CKoJibkeHus1, kaueHus ). Cuia tpenus. Cyxoe
Tpenue. Cuia TpeHus CKOJIbXKEHUS U cuiia TpeHus nokosi. Koagduuuent TpeHus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHTENBHO OCH BpamieHus. llnewo cumnbl. YcnoBus
paBHOBECHS TBEPJIOTO TeJa.

TexHuueckue yCTpONCTBA W NPAKTHUYECKOE NPUMEHEHHE: IOJUIUITHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNE UHEPIUU.

CpaBHeHHE MACC B3aUMOJICMCTBYIOIIUX TEJL.

Bropoii 3akoH HproToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AeOpMallui.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOAbEME U MaJCHUH.

CpaBHEHUME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Bubl paBHOBecHs!.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuyenue aBmKeHUs: OpycKa 1Mo HAaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIPYTrOCTH, BO3HHKAIONIMX B MPYXKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanue YCIOBUH paBHOBECHs TBEPAOIO Tela, HUMEIOLIErO0 OCh
BpAILICHUA.

Tema 3. 3akoHbl coOXpaneHus 6 MexaHuKe

NMnynbe MaTtepuanibHOM TOYKM (T€Jia), CHUCTEMbl MATEPHUAIBHBIX TOYEK.
NMnynbe CUITbI M UBMEHEHUE UMITYJIbCA TeJla. 3AKOH COXPaHEHUs UMITYJIbCA.
PeakTuBHOE IBH)KCHHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.



Kunernyeckass sHeprust marepuanbHON TOuku. Teopema 00 H3MEHEHHUH
KUHETUYECKOU SHEPTHUU.

[TorennuanbHas DHEPTHU. [TorenumanbHas JHEPIUs YIPYro
nedhopmMupoBaHHON Py KUHBL. [loTeHIIMaNbHAS YHEPTUS TeNa BOTU3H MOBEPXHOCTH
3emuIH.

[loTeHUMabHBIE U HENOTEHIMAIbHBIE  CHUJIBI. CBs3b  paboOTHI
HEMOTEHIHAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJ.
3aKOH COXPAHEHUSI MEXAHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue ycTpoHCTBa M IMPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIEp,
MPYKUHHBIN TUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexos NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

M3yyeHue aOCOJIOTHO HEYNpPYroro yjapa C MOMOUIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThI CHIIbI ¢ UBMEHEHUEM MEXaHUYECKOW SHEPruu
TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxenue. Huddysus. Xapakrep ABUKEHUS WU
B3aUMOJECUCTBUS YaCTULl BewecTBa. MoJenu CTpOCHMS Ta30B, KUIKOCTEU H
TBEPJIBIX TEJ U 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeleid. Macca u
pa3mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temneparypa u ee m3mepenue. lllkana temmneparyp
Llenbcus.

Mogens naeanbHoro raza. OCHOBHOE ypaBHEHHUE MOJIEKYISIPHOKUHETUYECKOM
TEOpUM WACATBHOTO Ta3za. AOCONIOTHAs TeMIepaTypa Kak Mepa CcpeaHei
KMHETUYECKOW PHEPruM TEIJIOBOrO JBM>KeHUs yactull raza. lllkama temmnepatyp
KensBuna. I'a3oBbie 3akoHbl. YpaBHeHue MeHneneeBa—Knaneiipona. 3akoH
HansTona. M3ompoliecchl B U1€abHOM ra3e ¢ MOCTOSHHBIM KOJTMYECTBOM BEIIECTBA.
['paduueckoe npeacTaBieHre H3OMPOLECCOB: U30TEPMA, U30XO0Pa, U300apa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.



Llemoncmpayuu

OnwITHI, JOKA3BIBAIOIIME AUCKPETHOE CTPOEHUE BeIecTBa, ¢oTorpaduun
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OmnbITel 110 1D Py3un KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJICHUCTBUA.

Mogens, HILTIOCTPUPYIOIIAas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WUIIOCTPUPYIOIIME YpPAaBHEHHE COCTOSIHUSA HJI€aJbHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

Omnpenenenue Macchl BO3[yXa B KJIAaCCHOW KOMHAaT€ Ha OCHOBE HM3MEPEHHI
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMU COCTOSTHUSL pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoounamuxu

TepMoauHaMuueckass CUCTEMA. BHYTpEHHSSI dHEpPrusi TEPMOAUHAMHYECKON
CUCTEMBI U cIOCO0bI e¢ n3MeHeHus. KonuuecTBo TemnoTel U pabora. BHyTpeHHsIs
HEpPrus  OJHOATOMHOIO  HWJealbHOro  rasa. Buasl  Temonepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIMUS, U3IydeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI pH TEIJIONEpeaaye.

[lonsitue 006 ammabatHoM mporiecce. IlepBblii 3aKOH TEPMOAMHAMUKH.
[IpumMeHeHue mepBOro 3akOoHa TEPMOJMHAMMKHM K H3ompoleccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOIE.

TeruioBple  MammHbl.  [IpyHOMOBI  AEHWCTBUS — TEIUIOBBIX — MAILMH.
[IpeoOpa3zoBanus 3Hepruu B TEIUIOBbIX MammHax. KoadduuueHt mnonesHoro
nerictBus TeruioBod MamuHbl. [ukn KapHo m ero kxosdduimeHT mosie3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIUIOIHEPTETUKH.

TexHuYecKue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: JIBUTATEllb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEW SHEpPruu Tejia MpPU COBEPIIEHUH DPAOOTHI: BBLIET
npoOKKW U3 OYTBUIKM TOJA JEHCTBHEM CXKaTOro BO31yXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe MyTEeM TpeHHUs (BUACOJEMOHCTPALIHS).

N3meHeHue BHYTpEeHHEH SHEpTrun (TeMIiepaTyphl) Teja Npy Terionepeaaye.

OneIT 0 a1Ma0aTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3AYILIHBIM OTHUBOM).



Monenu mapoBoil TypOUHBI, IBUTATENS BHYTPEHHETO CTOPAHUSI, PEaKTUBHOTO
JIBUTATEJISL.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecammnsie cocmosanus eeuecmea. Dazosvle nepexoovl

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAs U
OTHOCHUTEJIbHASI BJIAXHOCTh BO3AyXa. HackllmeHHbI map. YenbHas TemioTra
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBepnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONUS CBONCTB
kpuctaiioB. JKugkue kpuctawibl. CoBpeMeHHble MaTepuainbl. [lnaBrnenune u
KpUcCTayuM3aius. Y AelbHas TerioTa miaBieHus. CyOoaumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyeckue yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TOJYYCHUS COBPEMEHHBIX MAaTEPUANIOB, B
TOM YHUCJIE HAHOMAaTE€pPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX TapOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBanus U MiaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMoHCTpanusi KpUCTaIoB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaMHUKAa
Tema 1. Inekmpocmamuka
DJIeKTpU3aLMS TeJl. DNEKTPUUECKUH 3apsa. [[Ba BU1a SJIIEKTPUUYECKHX 3apsI0B.

[IpoBOAHUKHM,  JUAIEKTPUKK W  MOJYNPOBOJHMKUA. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TouedHbIi 3IEKTPUUECKUI 3apsl.
Onektpuueckoe mnoje. Hanpsok€HHOCTh  3iekTpudeckoro mons. [IpunHinmn
CYNEPIO3ULIUN DJICKTPUUECKUX ToJeh. JIMHUM HanmpssKEHHOCTH BJIEKTPUUYECKOTO
TOJISL.

Pabota cun sanextpocratuyeckoro noiist. [loreniman. Pa3HoCTh MOTEHIIMATIOB.
[IpOBOIHUKM M JUAJIEKTPUKU B JIIEKTPOCTATHYECKOM ToJe. J[udnmekTpuueckas
MPOHHULIAEMOCTb.

OnekTpoeMKocTh. KoHaeHcatop. D1eKTPOEMKOCTh MIIOCKOTO KOHIEHCATopa.
DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.



TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHUE BJIEKTPONpUOOpOB,
KOHJICHCATOpP, KONMPOBAJIBHBIN aNnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMmopericTBre HAANEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTAaTUYECKAS 3aLIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTB IEKTPOEMKOCTH IUNIOCKOI'0 KOHIEHCATOPa OT IUIOIIA/IN IUIACTHH,
PACCTOSIHUS MEXAY HUMU U JUAIEKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomuwl

N3mepenune 31eKTpOEMKOCTH KOHAEH CaTOpa.

Tema 2. Ilocmoannbstii 3nekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DNEKTPUUYECKUN TOK. Y CIIOBHSI CYLIECTBOBAHUS FIEKTPUUECKOTO TOKA.
HNctounuku Toka. Cuia Toka. [I0CTOSIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 ydacTKa LEenu.

DJIEKTPUYECKOE CONPOTHUBIIEHUE. Y IEIIBHOE COIPOTUBJICHUE BEIIECTBA.
IlocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIUMHEHUE TIPOBOIHUKOB.

PabGora »snexrtpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTb
AIIEKTPUYECKOTO TOKA.

DJIEKTPOIBUKYILIAsl CUJIAa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKA.
3akon Oma i OJTHOM (3aMKHYTOM) AyieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DJIEKTpOHHAasT  MPOBOJWMOCTb  TBEPIBIX  METAJIIOB. 3aBUCUMOCTh
COIPOTHUBJIEHUS] METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKHM TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITomynpOBOIHUKMY. CobcTBeHHast " IIPUMECHAs MIPOBOJIUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B  pacTBOpax M  pacIuiaBax  dJIEKTPOJIUTOB.
DNEeKTpOIUTHYECKAs: JUCCOLUALINS. DIEKTPOIIU3.

DJIEKTpUUECKHI TOK B Ta3zax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIIbHBIN
pazpsaa. Monuus. [Lna3zma.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NIPUMEHEHHUE: aMIIepMeETD,
BOJIBTMETpP, PEOCTaT, HCTOYHUKH TOKA, OJJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBICHUS, BAKYYMHBINA U0/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN 1O/, TaJbBAHUKA.



Llemoncmpayuu

W3mepeHre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTDb COIIPOTUBIICHUS LWIMHIPUYECKUX IPOBOJHHUKOB OT JUIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepuaia.

CMelanHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe wu3MepeHHe DIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMbIKaHue
raJIbBAHUYECKOTO JJIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTD COMPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB DJIEKTPOIUTOB.

W ckpoBoii paspsia ¥ IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomu: 13yuenue

CMEIIaHHOTO COEMHEHUS PE3UCTOPOB.

W3mepeHne 3IeKTpOABUKYIIEH CUIIbl UCTOYHMKA TOKAa W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue snextposusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 Kjacce oCyIIECTBISETCS C
YU4E€TOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MaTeMaTHKH,
OMOJOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nousimusi, CBA3aHHBIE C W3YYEHUEM METOJOB HAYYHOTO
NO3HAHUS: SIBJIEHUE, Hay4YHBIH (akT, rumore3a, (u3nueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TMHEWHas pyHKLMs, napabona,
runepOosa, ux rpaukd W CBOMCTBA, TPUTOHOMETpUYECKHWE (YHKIHMH: CHHYC,
KOCHUHYC, TaHIE€HC, KOTAaHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonoecusa: mexanndeckoe JBUKEHUE B KUBOWU mpupoze, nuddysus, ocMmoc,
TEII00OMEH JKMBBIX OPTaHMW3MOB (BHJIbI TEIUIONEpEaur, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumusi: TMCKPETHOE CTPOCHUE BEILIECTBA, CTPOECHHE ATOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAs Macca, TEIIOBBIE CBOMCTBA TBEPBIX TEIN, KUIAKOCTEN U Ta3oB,
DIIEKTPUYECKUE  CBOMCTBA  METAUIOB,  DJIEKTPOJIMTUYECKAs  JUCCOLMAIuS,
raJibBaHUKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3zoBaHHE IBUKEHHM C HCIOJIB30BAaHUEM MEXAaHHU3MOB,
Y4€T TpEHUs B TEXHUKE, MNOJUIMIIHUKHM, HCIOJb30BAHWE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYrue), ABUTATENlb BHYTPEHHETO



cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOAWIHHUK, KOHIUITMOHED, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MAaTEpPUATOB, B TOM YHCIE€ HAHOMATEPHUAIIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTHYECKas 3allluTa, 3a3eMIIEHHE SJICKTPOnpuOOpoB,
KCEPOKC, CTPYWUHBIN IPUHTED, ANEKTPOHArpEBaTEIbHbBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa
Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKYUA
ITocTosgsHHBIEe MarHuTEl. B3anMoencTBrE TOCTOSIHHEIX MarHuTOB. MarauTHoe

nosie. Bektop MarHuTHOM MHAYKIMU. [IpMHIMT CyneprIO3UIMY MAarHATHBIX MOJIEH.
Jluann marauTHOM wHAYKUMH. KapThHa JMHMM MarHUTHOM HWHAYKLIHH TOJIS
IIOCTOSIHHBIX MarHuTOB.

MarnutHOe 10J€ NPOBOJHHMKA € TOKOM. KapTuHa NnMHUNA WHIYKIUA
MAarHuTHOrO IOJI JUIMHHOTO IIPSAMOIO IIPOBOJHMKA M 3aMKHYTOI'O KOJBLIEBOIO
IIPOBOJHHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzaumonencTeue NmpoBOAHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HalpaBJICHUE.

Cuia JlopeHnua, e€ MOAyJb U HalpaBiieHHE. J[BUKEHUE 3apsSyKEHHOW YaCTUIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuiibl Jlopeniia.

SIBnenue 3nIeKTpOMarHuTHOM MHAYKOMH. [loTOK BeEkTOpa MAarHUTHOM
WHIYKIUU. OJIEKTPOABHXKYILAs CHJIAa HMHAYKIUMU. 3aKOH JJIEKTPOMArHUTHOMN
nHaykunu dapanes.

BuxpeBoe »snekTpuyeckoe mnoJie. ODNEKTPOJABUKYIIas CHJIA HWHAYKIHU B
IIPOBOJAHMKE, IBHXKYILEMCS IIOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTE.  SIBIEHME CaMOMHAYKIMH. OJIEKTPOABWXKYyLIas CHJA
CaMOWHIYKLIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE MPUMEHEHHE: IIOCTOSIHHBIC
MAarHuThl, D3JIEKTPOMATHUTBI, JJIEKTPOJBUIATENb, YCKOPUTEIN DIIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS TEYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM IOJIEM.

JIuHUY MHAYKIIMY MarHUTHOT'O MOJIA.



B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBneHuE IIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD JIEKTPOABMKYIIEH CHJIBI MHIYKIHH OT CKOPOCTH WM3MEHEHUS
MAarHATHOTO TMOTOKA.

SIBneHne cCaMOMHIYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi 13yuenne

MAarHATHOTO MOJISI KaTYIIKU C TOKOM.

HccnmenoBanne IOEWCTBUS ITOCTOSTHHOIO MAarHWTa Ha pPaMKy C TOKOM.

HccenenoBanue siBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Paspnen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNMHbIE KONEOAHUA

KonebarenbHas  cuctema.  CBOOOJHBIE  MEXaHMYECKUE  KOJIEOaHMS.
["apmonnyeckue konedanus. Ilepuoxa, wactora, aMruTyaa u ¢asza KojgeOaHUi.
[Ipy>kMHHBIN MasATHUK. MaTeMaTUYEeCKUN MasTHUK. YPABHEHHE TapMOHUYECKHX
konebanuil. [IpeBpaiiieHue 3Heprun Npu rapMOHNYECKUX KOJIEOaHUSIX.

Konebarenbupiii kKOoHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOaHUS B
UJCATBHOM KOJIeOATeIbHOM KOHType. AHANOTUs MEXAy MEXaHUYEeCKUMHU MU
ANEKTPOMArHUTHBIMU KosieOaHussMu. Popmyna TomcoHa. 3aKkoH COXpaHEHHs
HHEPrUM B UJICATbHOM KOJIE0ATEIIbHOM KOHTYpE.

[IpencraBienue o 3aTyxarwluxX KojaeOaHusx. BeIHYKIeHHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHBIE KOJIEOaHMUSI.

[lepemennpii TOK. CHHYCOHWITANbHBIA TNEPEMEHHBIA TOK. MONIHOCTB
IIEPEMEHHOIO TOKA. AMIUIMTYJHOE M JACHCTBYIOLIEE 3HAYEHUE CHJIBI TOKA M
HaIpsHKEHUS.

Tpancopmarop. [IponsBoacTBo, mepenada U NOTPEOSICHHE DIEKTPUIECKON
DHEPrUM. DKOJIOTMYECKUE PUCKH MHPHU MPOU3BOACTBE 3JIeKTpodHepruu. Kynbrypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUM B ITIOBCETHEBHOM KU3HH.

TexHuueckue yCTpOHWCTBA U MPAKTUYECKOE IPUMEHEHHUE: JIJIEKTPUUECKUI
3BOHOK, T€HEPATOP NIEPEMEHHOTI0 TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojIeOaTeIbHON CHUCTEMBbI (TIPY>KUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3atyxaromux KojgeOaHuH.

HccnenoBanue cBONCTB BBIHYKICHHBIX KOJIEOaHUI.



Habnronenue pezonanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUS. OT BPEMEHM) ISt
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHc mnpu MOCAEAOBATENIBHOM COEJUHEHUM PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Monens TMHUY 3JIEKTpONEpeIayu.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MaJIbIX KOJeOaHU Tpy3a Ha HUTU OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanye NEpEMEHHOIO TOKA B LIEMU U3 ITOCJIEI0BATEIBHO COEIMHECHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, YclIOBUsL pacnpocTpaHenus. Ilepuon. CkopocThb
pacnpocTpaHeHUs U IJMHa BOJIHBL. [lonepeunbie U Mpo10abHbIE BOJIHBI.
HUuTtepdepenius u nudpakius MEXaHUIeCKHUX BOJIH.

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

DNEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHS M3JIYyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anektpomarautHOM BosHe. CBOMCTBA
AJIEKTPOMATrHUTHBIX BOJIH: OTPaKEHUE, TPEIIOMJICHUE, MOJSpU3aIus, TUPpaKius,
uHTeppepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3JI€KTPOMarHUTHBIX BOJH. [[pMMeHEHHE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHu4ecKkue yCTpOHCTBA M IPAKTHYECKOE NPHUMEHEHHE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas JMArHOCTHMKAa B TEXHUKE WM MEIWLMHE, paaap,
paaNoNPUEMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

Habmoienue CBSI3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, PEJIOMIICHHUE,
noJisipu3anus, Iuppaxkuus, UHTEpPEpeHIHs.



Tema 3. Onmuka

['eomerpuyeckass onrtuka. [IpsmoiMHeliHOEe pacmpocTpaHEHUE CBeTa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpaxkeHne cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoenue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI IPEIIOMIICHHS CBETa. AOCOTIOTHBIN TTOKA3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpakenue. [IpenenbHbiii yroi moiaHoro
BHYTPEHHETO OTPaKCHHUSI.

Jucnepcus ceera. CnoxHblil coctaB Oenoro cseta. LBer.

Cobuparoriue U pacceuBarOIMEe  JIMH3BIL. Tonkas JIMH3A.
DOKyCHOE paCCTOSTHUE U ONTUYECKAs CUJIa TOHKOM JIuH3bL. [locTpoeHune
M300paKEHUI B COOMPAIOIINX U PaCCEUBAIOIINX JIMH3aX. DopMyia TOHKOW JTUH3HI.
VBeauueHue, JaBacMoe JUH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTHUKHU.

BonnoBas ontuka. atepdepennus ceta. KorepeHTHbIE HCTOYHUKHY.
VYcnoBust HaOMIOACHHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaxuus ceera. dudpakimonHas penietka. Y cioBue HaOIIOAEHUS
IJIaBHBIX ~ MaKCUMYMOB Ipyd MaJCHUM  MOHOXPOMATUYECKOIO  CBETa
Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHHYecKue yCTpocTBa U MPAKTUUYECKOE MPUMEHEHUE: OUKH, JIyIa,
¢doToanmapat, NpOEKIMOHHBIN annapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIICTKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMOTMHENHOE PaCIPOCTPAHEHUE, OTPAKEHUE U IIPEJIOMIICHHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBOIA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOTIA.

Habmronenune natepdepeHIny CBeTa.

HaGmonenue nudpakuuu ceera. Habmronenue

JUCIIEPCUH CBETA.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[Toy4yenue cexTpa ¢ MOMOIIBI0 TUGPAKIIUOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

W3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.



HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['paHuIBl MPUMEHMMOCTH KIACCUYECKOW MeXaHUKU. [locTymaTel cnenuanbHON
TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETA B BaKyyMe,
MPUHIIUAI OTHOCUTEIBLHOCTU DUHINTEHHA.

OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEMJICHHE BPEMEHU U COKpALICHUE
JUTUHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs3b MacChl C YJHEPTUEN U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIBl. DHEPTHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBA3U SHEPTUU POTOHA C €TI0 YACTOTOM. DHEPIHs
U UMITYJIbC (POTOHA.

OtkpeiTre U ucciaenopanue porodddexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
doToapdexra. YpaBuenune OiiHmTeriHa mnsa gortosrddexra. «KpacHas rpaHunar
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuuecKkue yCTpOMCTBA M MPAKTUYECKOE MNpPUMEHEHHE: (HOTOIIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUO,.

Jlemoncmpayuu

®o1o3(d(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. Omwitel Pesepdopaa mo paccessHuio o -4acTwil.
ILmanerapnas mopzens aroma. llocrymater bopa. U3myuenue u morsiouieHue
(GOTOHOB TpM TEpEexoj€ aToMa C OJHOTO YPOBHS DHEPrUd Ha Jpyro. Bumsr
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPO/A.

BosiHoBeie cBoiicTBa yactull. Bosubl e bpoiinsa. KopnyckynsspHO-BOTHOBOM
JTyaJiu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.



TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaIbHbIN
aHaJIn3 (COEKTPOCKOIN), Ja3ep, KBAHTOBBII KOMITBIOTE.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCHEpPUMEHTBI, JOKa3bIBAIOIIME CIIOXKHOCTh CTpoeHus sjapa. OTKpbITHE
paaroakTuBHOCTH. OnbITh Pe3epdopia no onpeneseHnto coctaBa paguoakKTUBHOTO
uzinydyenus. CBolcTBa anbda-, 6eTa-, raMmMa-u3IydeHusl.
BiusiHME pagOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE NMPOTOHA W HeUTpoHa. HyknonHas monens sapa ['eitzenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

Anba-pacnan. DIIEKTPOHHBIN 151 ITO3UTPOHHBIN Oera-pacma.
["ammanziydeHne. 3aKOH paMOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlegext macchl sapa.

S nepHble peakunu. Jlenenue u CUHTE3 sIEp.

SAnepusiii peaktop. TepmosimepHbii cuHTe3. [IpoGiemMbl U TEPCIIEKTUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKThI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOTIOIEHUS M PETHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

@dyHaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa M NMPAKTUYECKOE NMPUMEHEHHE: JO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUeTYNK MOHU3UPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomwi Viccnenoanue

TPEKOB YaCTHI] (T10 TOTOBBIM (hoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U aCTPOPU3NKH
DTanbl pa3BUTHSL aCTpOHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMH.
Bun 3Be3gHoro HeGa. CosBesnusi, SIpKuUe 3BE3JbI, IUIAHETBI, WX BUIUMOE
JIBIDKCHUE.
ConHeuyHas cucrema.



Connue. ConneuyHas akTUBHOCTb. Mcrtounuk sHepruum ConHua U 3BE3.
3BE3/bl, UX OCHOBHBIE XapaKTEpUCTHKHU. JlMarpamma «CHEKTpajJbHBIA KJlacc —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOW IMOCJIEAO0BATEIBHOCTU. 3aBHUCUMOCTh «Macca —
CBETUMOCTBY» JJI 3B€3] TJIaBHOW MOCIeA0BaTeIbHOCTU. BHyTpeHHee cTpoeHue
3Be3/1. COBpeMEHHBIE MPEICTABICHUSI O MPOUCXOXKIECHUH U 3Boionuu ConHIa u
3BE3/1. DTambl )KU3HH 3BE3I.

Muneunsiii ITyte — Hama I'anaktuka. Ilonoxxenue m aBmxenue CoaHuA B
["anakTrke. Tunsl ranakTuk. PaguoranakTuku v kBasapbl. UEpHBIE OBIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacminpenue Beenennoii. 3akon Xa0606ma. Paz0oeranue raiakTuk.
Teopus bonpioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepemennsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaOmnronenusi HEBOOPY>KECHHBIM TJ1a30M C HCMOJb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN ISl ONIPEICNICHUs MOJ0KEeHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sa CEeBEPHOI0 MOMYIIAPUS U IPKUE 3BE3IbI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Pony Qusuku u acTpOHOMHMHM B JKOHOMHUYECKOM, TEXHOJOTHMYECKOH,
COIIMAJILHOM M TUYECKOM chepax AesITeIHbHOCTH YeJI0BEKa, POJIb U MECTO (DU3UKHU U
ACTPOHOMHUU B COBPEMEHHOW HAy4YHOM KapTHHE MHpPA, POJib (U3HUECKOW TEOPUU B
dbopMHUpOBaHUU TPEJICTABICHUN O PU3NUYECKON KapTUHE MUPA, MECTO (HHU3UIECKOM
KapTUHBI MHpa B OOIIEM POy COBPEMEHHBIX  €CTECTBEHHO-HAayYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢uzuku 6a30Boro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢
YYETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€M € KypcaMHd MaTE€MaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonamusi, CBSI3aHHbIE C MU3YUYEHHEM METOJOB HAy4YHOT'O
MO3HAHUS: SIBJICHWE, Hay4dHBIN (akt, runoresa, ¢u3uMdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pEUICHUE CUCTEMBl YPaBHECHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHI€HC, KOTAHT'E€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPhl W UX MPOEKIIMU HAa OCHU KOOPJHMHAT, CIOXKEHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (DYHKIWNA, TPU3HAKA TOAOOUS TPEYTrOJbHUKOB,
OTIpeJIeNICHHE TUIONIAIN TTIOCKUX PUTYp U 00bheMa Tell.



buonocus: snextpuyeckue SBICHUS B JKMBOM Mpupoje, KojeOaTeabHbIE
JBUKEHUS B )KMBOW MPHUPOJE, ONTHUECKUE SBJICHUS B KUBOHM MpUpoJE, ACHCTBUE
paauvaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMUECKasi CTPYKTypa TBEPIbIX
TeJ, MEXaHWU3MbI 00pa30BaHUs KPUCTAINIMUECKOMN PEIICTKH, CIEKTPAIbHBIN aHaIH3.

l'eoepaghusi:  MarHuTHBIE TOMOCAa 3€MJIM, 3aJIEKU MarHUTHBIX Py,
dhoTOCHEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICEHUH.

Texnonocusa: NVHUM SIEKTpPOIEpeNad, TEHEPATOp MEPEMEHHOTO TOKA,
AJIEKTPOJIBUTATENIb, UHAYKUHOHHAA TM€Yb, padap, PaAUONPUCMHHUK, TEJICBU30D,
anTeHHa, tenedoH, CBU-medb, MPOCKIIMOHHBIM ammapaTr, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes..



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «®Puszuka» Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3zoBaHus (0a30BBIM YPOBEHb) JOJDKHO O00ECHEUYUTH JOCTHXKCHHUE CICHYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHMS yueOHOro npeaMera «Pu3nka» J0HKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYy4YarOIIMXCA PYKOBOJCTBOBATHCS
c(OpMUPOBAHHON BHYTPEHHEW NO3UIMEN JHMYHOCTH, CUCTEMOW II€HHOCTHBIX
OpUEHTalUWi, TMO3UTHUBHBIX BHYTPEHHHX  YyO€XIEHUH, COOTBETCTBYIOLIUX
TPaJULMOHHBIM LEHHOCTSM POCCHMCKOrOo OOIIECTBA, PaCIIMpPEHHE >KU3HEHHOI'O
OMbITA W ONBITA AECATEIBHOCTH B MPOLIECCE pEATM3alMM OCHOBHBIX HaIpaBJICHHIM
BOCIIUTATEIbHOM JIEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(OPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaAIOLIETOCs KaK aKTUBHOIO U
OTBETCTBEHHOT0 4JIEHAa POCCUICKOTO O0OIECTBa; NPUHATUE TPATUIIMOHHBIX
OOIIEYEIOBEYECKUX  T'yMAaHUCTUYECKUX U JEMOKPATHUYECKMX  IEHHOCTEW;
TOTOBHOCThH BECTU COBMECTHYIO AESTENBHOCTh B UHTEPECAX IPaKIaHCKOTO
o01iecTBa, y4acTBOBaTh B CaMOYIMpaBIEHUH B 00pa30BaTENbHON OpraHHU3aliy;

YMEHUE B3aUMOJIEWCTBOBATH C COLMATIBHBIMH HHCTUTYTAaMU B COOTBETCTBUU C
X QYHKUUSMH U Ha3HAYEHHEM; TOTOBHOCTh K TYMaHUTAPHOU U

BOJIOHTEPCKOM JIEATEITHLHOCTHU; 2) MATPHOTHIECKOTO

BOCIIUTAHMA:

c(OpPMHPOBAHHOCTh POCCUMCKON IPAKIAHCKOW WEHTUYHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOILIEHHE K I'OCYJapCTBEHHBIM CUMBOJIAM, JOCTHKEHHSIM
POCCUICKUX YUYCHBIX B 00J1aCTH (PU3UKU M TEXHUKHU; 3) AYXOBHO-HPABCTBEHHOTO
BOCIIUTAHMA: C(HOPMUPOBAHHOCTH HPABCTBEHHOTO  CO3HAHMS, ATHYECKOTO
MOBEACHUS; CIHOCOOHOCTh OLIEHWBATh CHUTYallMI0 M TPUHUMATh OCO3HAHHBIE
pELIeHMs, OPUEHTUPYSACHh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
Yyclie B JESITENIbHOCTH YYCHOr0; OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE
yCTOWYHMBOTO ~ Oynymiero; 4) 3CTeTHYeCKOro BOCIHUTAHUA: AICTETHUYCCKOE
OTHOUIEHUE K MUPY, BKJIIOYasi 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyiiero pu3n4eckon Hayke;

5) TpymoBoro BOCHUTAHMSI: UWHTEPEC K  pa3iuyHbIM  cdepam

npohecCHOHANBHOM e TENbHOCTH, B TOM



YHCIIe CBA3AHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOP
Oyaymeil mnpodeccun U peann3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTH ¥ CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00J1aCTH
(HU3MKKM HA TIPOTSHKEHUH BCEH JKU3HMU; 6)

IKOJIOTHYECKOT0 BOCIIUTAHMSA S

c(OPMUPOBAHHOCTH IKOJIOTHUECKON KYJIbTYpPbl, OCO3HAHHUE IJI00ATEHOTO
XapakTepa dKOJIOTHYECKUX MPOo0sIeM; TIIAaHUPOBAHKE U OCYIIECTBICHHUE ACHCTBUN B
OKpY>KaloIlen cpejie Ha OCHOBE
3HAaHUS TeJed YCTOMYMBOTO PAa3BUTHUS UYEJIOBEUSCTBA;  PACIIMPEHUE OIBITA
NeATETLHOCTH SKOJIOTUUECKON HAIIPaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUU 10 (PU3HKE; 7)
HEeHHOCTH HAYYHOTO MO3HAHUS:

c(hOopMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS  (PU3MUECKON HAayKH; OCO3HAHME IIEHHOCTH HAy4YHOU
JeSATEeIbHOCTH, TOTOBHOCTh B Ipollecce HU3y4YeHUs (UBUKUA OCYIIECTBISATH
MPOEKTHYIO M UCCIEA0BATENBCKYIO IESTEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBare/ibHBIC YHHBEpPcaibHbIe y4eOHbIe AeiicTBUA ba3oBbie
JIOTHYeCKHe AeHCTBUS:

CaMOCTOATENbHO  (QOPMYJIMPOBaTH M aKTyaJU3UpOBaThb  MHpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE; ONpPENEATh LENIN JESITEIbHOCTH, 3aJaBaTh
napameTpbl U KPUTEPUH UX
JOCTH)KEHHUSI; BBISBISITh 3aKOHOMEPHOCTH M NPOTUBOPEUYHS B PACCMaTPUBAEMBIX
bu3nUecKux SBJICHUSX; pa3padaTbiBaTh IJIaH pELIEHUs NPOOIEMbI C Y4ETOM
aHaJIM3a UMEIOLUXCS
MaTepUalbHBIX W HEMaTEepPUAIbHBIX PECYpCOB; BHOCUTh KOPPEKTHBHI B

NEeSATEIbHOCTh, OIEHUBATH COOTBETCTBUE PE3YJILTATOB
LEsIM, OLICHMBATh PUCKH TMOCIEACTBUM JEATEIBHOCTH, KOOPAWHHPOBATH U

BBITNIOJIHATH pabOTy B YCIOBUSX PeajbHOTO,

BUPTYaJIbHOTO W KOMOWHHPOBAaHHOTO  B3aMMOJEHUCTBHS;  pa3BUBATH

KpEaTUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIAJIETh HAYYHOW TEPMUHOJIOTHUEN, KIIFOYEBBIMU MTOHITUAMHU U METOIAMU
buznueckoil HayKu;
BJIaJIETh HaBbIKaMU y4€OHO-HCCIIEI0OBATEILCKON U TPOSKTHOM ACSATEILHOCTH B
obOnacTu (pU3MKH, COCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY



METOJIOB pEHICHUS 3a1a4 (PU3UUIECKOro COACpKAHMS, NMPUMEHCHHIO DPa3TMYHBIX
METOJIOB MTO3HAHUS; BJIAICTh BUIAMH JISATEIHHOCTH IO TIOJyYEHUIO HOBOTO 3HAHUS,
ero MHTEPHpETaluy, MpeoOpa3oBaHUI0 W TPUMCHEHHUIO B PAa3IMYHBIX YUCOHBIX
CUTyaIusX, B TOM YHCJIE MPHU CO3JaHUH y4EOHBIX MPOEKTOB B 00JacTH (DU3HKH,
BBISBJISTH IPHYUHHO-CJICICTBEHHBIC CBSA3H M aKTyaJIM3MPOBATh 33/1a4y, BBIJIBUTATh
THIOTE3y ©¢ pelIeHUs, HaxOMUTh apryMEHTBhl I J0Ka3aTelbCTBA CBOMX
YTBEPXKACHHUMA, 3aJlaBaTh IapaMeTphl W KPUTEPHH PEIICHUS, aHAJTU3UPOBATh
MOJTydEHHBIC B XOJC PEIICHUS 3aJadd pPe3yibTaTbl, KPUTUICCKU OICHUBATH HX
JIOCTOBEPHOCTh, IMPOTHO3UPOBAThH HM3MEHEHHE B HOBBIX YCJIOBHSX; CTaBUTh W
dbopMyIpOBaTh COOCTBEHHBIE 337]a4H B 00pa30BaATEIHLHOM

JESTSIIBHOCTH, B TOM YHCJIE TPU HW3YYCHHH (PU3UKH; JaBaTh OIEHKY HOBBIM

CUTYaIUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT, YyMETh IEPEHOCUTDH 3HAHHS 110

(bu3MKe B IPaAKTHUECKYIO 00JIaCTh
KU3HECATCIIEHOCTH, YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX

o0JacTeli; BBIIBHTaTh HOBBIC HJICH, IPeIaraTh OPUTHHAIBHBIC ITOXO0/IbI

Y PEIICHHMS; CTaBHTh MPOOJIEMBI M 3a/1a4H, JOITYCKAOIINE

JIbTePHATUBHBIC PEIICHHSI.

Pabora ¢ undpopmaunmeii:

BJIQJICTh HABBIKAMH MOJYYCHHUS HHPOpMAIK (PU3NIECKOrO COJCPIKaHUS U3
UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIIBHO OCYIIECTBISITH IIOWCK, aHAJU3,
CUCTEMATH3alMI0 W HHTEPIpEeTaIio MHOOPMAIIMKA Pa3IMYHBIX BUIAOB U (Hopm
NIPEICTaBJICHHUS; OIICHUBATh JOCTOBEPHOCTh MH(OPMAIIMH; HCIIOJIB30BAaTh CPEICTBA
UHGOPMAITMOHHBIX M1 KOMMYHHKAIIMOHHBIX TEXHOJOTHI B PEIICHUH KOTHUTUBHBIX,
KOMMYHHKATHBHBIX W OPTraHU3alMOHHBIX 33Jad C COOJItoJIcHueM TpeOoBaHUI
SPrOHOMUKH, TEXHUKH 0€30IMaCHOCTH, TUTHEHBI, peCypcocOepeKeHNs, TPABOBBIX U
THYECKUX HOPM, HOpM HWH(GOPMAIMOHHOW O€30MacHOCTH; CO37aBaTh TEKCTHI
(U3HYECKOTO COACPKAHUS B PAa3IMIHBIX (popMaTax C
y4eTOM Ha3Ha4YCHHs WHPOPMAIIUU U TIEJICBOU ayTUTOPUH, BEIOUpas ONTHMAIBHYIO
(dbopMy MpeACTaBICHUS U BU3yaTU3alliu.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eCTBHS:
OCYIIECTBIISATH OOIIEHUE HAa YpOKaxX (PU3UKU U BO BHE-YPOUHOU JIEATEITLHOCTH;
pacmo3HaBaTh MPEANOCHUIKH  KOH(MIWKTHBIX CUTyallud W CMSATYaTh

KOH(DJIUKTBI, pa3BEPHYTO © JIOTUYHO H3JIaraTb CBOIO TOYKY 3pEHUS C
HUCIOJIL30BAaHUEM

A3BIKOBBIX CPEACTB; MOHWMAaTh WM MCIOJb30BaTh IPEUMYIIECTBA KOMAaHJIHOW H
VHIUBUIYaJIbHON

paboThI; BEIOMPATH TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUN C yU4ETOM OOITUX



MHTEPECOB M BO3MOKHOCTEM KaXKJIOI'O YJICHA KOJUIEKTMBA; IPUHHAMATh LEIU

COBMECTHOM AESITEIBHOCTH, OPraHU30BbIBATh U KOOPIAUHHUPOBATH JIEHCTBHS IO €€

JOCTH)KEHHIO: COCTABIIATH IUIAH ACHCTBUM, pacpeAessiTh POJIA C YYETOM MHEHUMN

YYaCTHUKOB, 00CYXk/1aTh pe3ylbTaTbl COBMECTHOW pabOThI; OLIEHWBATH KayeCTBO

CBOETO BKJIAJIa ¥ KaKI0TO YYaCTHUKA KOMaH/bl B

oOImMii pe3ysnbTaT Mo pa3paboTaHHBIM KPUTEPUSAM; MpeJiaraTb HOBbIE MPOEKTHI,
OLICHUBATh UJECH C O3ULIMU HOBU3HBI,

OPUTMHAIBHOCTH, TNPAKTUYECKOM 3HAYUMOCTH; OCYLIECTBJIATh IO3UTUBHOE
CTPATErM4eCKOE MOBEICHNUE B PA3JINYHBIX

CUTyalUsIX, IPOSBISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBeEpCAJbHbIE YueOHbIe aeiicTBust CaMoopraHu3amus:
CaMOCTOSATEIIFHO OCYIIECTBIIATh TO3HABATEIBHYIO JEATCILHOCTh B 00JaCTH
GU3UKKM W aCTPOHOMHHM, BBIABIATH IPOOJIEMBI, CTaBUTh H (HOPMYJIHPOBATH
COOCTBEHHBIC 3a/1a4M; CAMOCTOSITEIILHO COCTABJISATH IIaH PELICHUs] PACUCTHBIX U
KaueCTBCHHBIX 3a7ad, IUIaH BBIMOJHEHUS MPAKTHYCCKONH paboThl € yd4ETOM
HMEIOITUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEHW M IPEANOYTEHUM; JTaBaTh
OIICHKY HOBBIM CHUTYyaIHsIM; PACIIAPATH PaMKA y4eOHOTO TpEeIMeTa Ha OCHOBE
JUYHBIX TIPEATOUTCHHM; JIeJlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh
Ha cels
OTBETCTBECHHOCTbH 3a PEIIICHHE; OIICHUBATh ITPHOOPETEHHBIN OMBIT; CIOCOOCTBOBATH
(GOpMHUPOBAHUIO M TIPOSBIICHUIO dPYIUIIUA B 00JIaCTH

(U3UKH, TOCTOSHHO TOBBINIATH CBOI 00pa30BaTEIIbHBIN U KyJIbTYPHBIH YPOBEHB.
CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTEJJIEKT:
J1aBaTh OIIEHKY HOBBIM CUTYAIIMsIM, BHOCUTh KOPPEKTHUBEI B IEATCILHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM;

BIaJeTh HABBIKAMH  TIO3HABATENBbHOW  peduiekcMu  Kak  OCO3HAaHUS
COBEPIIAEMBIX JICHCTBUH ¥ MBICIUTEIBHBIX MPOIECCOB, HX PE3yJIbTaTOB U
OCHOBaHUI;

UCTIOJIH30BATh PUEMBI pe(ICKCHH IS OLIEHKU CUTYAIlHH, BBIOOPa BEPHOTO
pEIICHUS; YMETh OIICHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATD PEIICHHS 10 UX
CHIDKCHHIO; IPUHAMATh MOTUBBI U apTYMEHTHI JPYTUX MIPH aHAIIN3E PE3yJIbTaTOB
NCSITCTLHOCTH;, TPUHUMATh Ce0si, TOHUMAasi CBOM HEIOCTATKU W JIOCTOMHCTBA;

NPUHUMATh MOTUBBI U QpTYMEHTHI IPYTHX IPU aHAIH3€ Pe3yIbTaTOB
JeSITETLHOCTH; MIPU3HABATH CBOC MTPABO U MTPABO JPYTUX HA

OLIMOKHU.

B niporiecce JOCTHKEHMSI TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS ITPOTPAMMBI T10
¢uszuke [JIs1  ypOBHA CpenHero oOmiero o0pazoBaHus Yy  OOydYaroIIUXC



COBEPILIEHCTBYETCS AMOILIMOHAIIbHBII UHTEIIEKT, MIpEANOIararo i
c(pOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOLIETO CIIOCOOHOCTh MMOHUMATh CBOC SMOIIMOHATILHOE
COCTOSIHME, BUJIETh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHON 3MOIMOHAIBHON CQephI,
OBITh YBEPEHHBIM B ce0€; CaMOpEryJIMpOBaHHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb,
YMEHHME TPUHUMATh OTBETCTBEHHOCTh 3a CBOC IOBEACHUE, CIOCOOHOCTH
aJanTHPOBATHCA K AMOLIMOHAJIBHBIM W3MEHEHUSM M MPOSIBIATh T'MOKOCTh, OBITH
OTKpPBITBIM HOBOMY; BHYTPEHHEM MOTHBALMM, BKJIOYAOIIECH CTPEMIICHUE K
JOCTHIKECHHIO LIEIU U YCIIEXY, ONTHUMH3M, HHULIMATUBHOCTh, YMEHHUE JCHCTBOBATH
UCXOJs U3 CBOMX BO3MOKHOCTEH; SMITATUH, BKIIOYAIOIIEH CIOCOOHOCTh TOHUMATh
HMOLIMOHAIBHOE COCTOSTHUE JPYTUX, YUUTHIBATh €0 IPU OCYIIECTBICHUHU OOILIEHUS,
CIOCOOHOCTh K COYYBCTBUIO U  COINEPEKUBAHUIO; COLUAIBHBIX HAaBBIKOB,
BKJIFOYAIOILIUX CIIOCOOHOCTh BBICTPAUBATh OTHOILICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCA, TPOSIBIISITH HHTEPEC U Pa3peIiaTb KOHPIUKTHI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy o6yuenus B 10 kj1acce rnpeMeTHbIC Pe3yJIbTaThl Ha 0230BOM YPOBHE
JIOJKHBL OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEpPax poJib U MeCTO (U3UKU B (HOPMUPOBAHHUH
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTHM COBPEMEHHOW TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW JEATEIBHOCTH JIKOJECW; YYUTHIBATh TI'PAHULIBI
NPUMEHEHUS M3YYEHHBIX  (PU3MUECKUX  MOJENIeH: MaTepuaibHas  TOYKa,
WHEpIMaIbHAs CHUCTEMa OTCYCTa, AOCOJIOTHO TBEPJOE TENO, HACATbHBIN Tra3,
MOJEIN CTPOEHHS Ta30B, )KUAKOCTEW W TBEPJbIX TEJ, TOUCUHBIA AIEKTPUUYECKUI
3apsii pU pelieHrnn (PU3NUEeCcKUX 3a/1ay;

pacrio3HaBath (U3HUECKUE SBICHUS (IIPOIIECCH) U OOBIACHITH UX HAa OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KUHETUYECKON TEOPHUU CTPOEHHUSI BEUIECTBA U
AIEKTPOAVMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHHUE,
CBOOOJ/IHOE TIAJICHUE TeJ, IBMKEHUE O OKPYXKHOCTH, MHEPIUS, B3aUMOCHCTBHE
Ten, nuddys3us, OpOyHOBCKOE NBIKEHHE, CTPOCHHUE JKUIKOCTEH M TBEPHABIX Tel,
W3MEHEeHHEe o0beéMa Tel NMPU HarpeBaHWU (OXJIAXKIEHUM), TEIUIOBOE paBHOBECHUE,
VClapeHne, KOHJACHCALUs, IUIABJIICHUE, KPUCTAJUIM3ALMUS, KHUIEHHE, BJIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JIaBJIECHUS Ta3a MPU €r0 HarpeBaHWM B 3aKPBITOM COCYIIE,
CBSI3b MEXY MapamMeTpaMHu COCTOSIHUS ra3a B M30IPOLECCaX, 3JIECKTPU3aLus TEll,
B3aUMOJICHCTBUE 3aps0B; OMUCHIBATh MEXAHUYECKOE JBUKEHHE, HCIOJIb3YA
bu3nYecKue BEIUYMHBI: KOOPAMHATA, MyTh, MEPEMEIIEHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tella, CUJjia, UMITYJIbC TeJla, KHHETUYECKasl SHEPTUsl, HOTEHIMAIbHAas SHEPT U,



MexXaHu4ecKass padoTa, MeXaHWYeCKas MOIIHOCTh, MPH ONMUCAHWUU TIPABWIHHO
TPakTOBaTh (PU3NYECKUNA CMBICH HCHOJIB3YEMbIX BEJIMYMH, WX OOO3HAYEHUS U
CVHMIIBI, HAXOIUTHh (POPMYIIBI, CBS3BIBAIONINE TAHHYIO (DU3UYECKYIO BEIUUUHY C
JPYTUMH BEJIMYMHAMU; OMMCHIBATh H3YUYEHHBIE TETNIOBBIE CBOMCTBA TEJ U TETIOBBIC
SIBJICHUSI, KICTIONB3YS (PU3MUECKIE BEJTMYUHBI: TaBJICHUE ra3a, TeMIIepaTypa, CpeaHsIst
KMHETUYECKasi YHEPTUsl XaOTUYECKOrO JBUKEHHUS MOJIEKYJI, CPEIHEKBaApaTUUHAS
CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSIS 3HEprusi, paboTa rasa,
KOO (PUIMEHT TMMOJIE3HOTO JACWCTBUS TEIUIOBOTO JBUTATENS; TPU OMHCAHUU
NpaBUIBHO TPAKTOBAaTh (DU3MYECKUNA CMBICH HCIOJIB3YEeMbIX BEJIUYHMH, HUX
0o0O3HAUeHUsS W EOUHUIBI, HAXOAWTh (POPMYJIBI, CBS3BIBAIONIUE JAHHYIO
bu3MUecKyl0 BEJIMYMHY C JAPYTMMH BEJIMYMHAM; OIMCHIBATH H3yYCHHBIE
ANIEKTPUYECKUE CBOMCTBA BEIIECTBA W DJIEKTPUYECKHUE SIBICHUS (TIPOIIECCHI),
UCIIONIb3YsI (PU3UUYECKHE BEIMYUHBI: DJIEKTPUUYCCKUN 3apsll, DJIEKTPUUYECKOE TI0JIE,
HaMpsOKCHHOCTh  MMOJIS,, TMOTEHIMal, pPa3HOCTh IMOTEHIHUAJIOB, IPU ONHCAHUU
MpaBUIBHO TPAKTOBaTh (DU3UYECKUNA CMBICT HCIOJIB3YEMbIX BEIUYHMH, HUX
o0O3Ha4YeHUsT W E€IUHUIIBI, YKa3blBaTh (POPMYJIbI, CBS3BIBAIONIME JIAHHYIO
bU3MYEeCKyI0 BEIMYHMHY C JPYTUMHU BEITUYMHAMH; aHAJIU3UPOBaTh (U3HUECKUE
MPOIECChl U SBJICHUS, HUCIONb3Yysd (U3NUYECKUE 3aKOHbI U MPUHLMUINbBL 3aKOH
BcemupHoro Ttsarorenus, [, Il wm III 3akoHsl HpOTOHA, 3aKOH COXpaHEHUS
MEXaHUUYECKON IHEPTUM, 3aKOH COXPaHEHUsS MMITYJIbca, MPUHIUI CYNEPIO3UIUN
CWJI, TNPUHIUII PABHOINPABUS HWHEPUUAIBHBIX CHUCTEM OTCUCTa, MOJIEKYJSPHO-
KUHETUYECKYI0 TEOPUI0 CTPOEHUS BEILECTBAa, Ia30BbI€ 3aKOHBI, CBSI3b CpeAHEN
KMHETUYECKOM DHEPruu TEIUIOBOTO JIBUKEHUS MOJEKYJI C  aOCOIIOTHOM
TEMIEPaTypol, TMEpBbIA  3aKOH  TEPMOJMHAMHUKH, 3aKOH  COXPaHEHUS
ANIEKTPUYECKOro 3apsifa, 3akoH KysoHa, Mpu 3TOM pasinyaTh CJIOBECHYIO
(bOpMyYIMPOBKY 3aKOHA, €r0 MAaTeMaTHUYECKOE BBIPAKEHHE M YCJIOBHS (TPaHUIIBI,
00J1acTU) TPUMEHUMOCTH; OOBACHATH OCHOBHBIC NPUHIUIIBI JCHCTBUSI MaIlMH,
npuOOPOB M TEXHUYECKUX YCTPOMCTB; pa3ivyaTh YCJIOBUS HUX 0€30MacHOTO
WCIIOJIL30BaHUs B TIOBCEJHEBHOM JKU3HU;  BBIMIOJHATH OSKCIIEPUMEHTHI IO
UCCJIENOBAHUIO (DM3UUECKUX SIBJICHHM M MPOIECCOB C MCIOJIH30BAHUEM TMPSMBIX U
KOCBEHHBIX M3MEPEHU, MpU 3TOM (POopMYIHUPOBATh MPoOIeMy/3a/lauy U TUIIOTE3Y
y4e0HOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYI0BaHUS,
MPOBOAUTH OMBIT U (POPMYJIUPOBATH BBIBOJIBI; OCYILIECTBIISTh MPSMbIC U KOCBEHHbBIC
u3MepeHuss (QU3NYECKUX BEJIUYHMH, TPU 3TOM BBIOMpATh ONTHUMAIBHBIA CHOCOO
U3MEPEHUS U UCIOJb30BaTh U3BECTHBIE METOAbl OLEHKH MOTPELIHOCTEN
W3MEPEHUMN; HCCIIeIOBaTh 3aBUCUMOCTU MEXIYy (U3UUYECKUMU BEIMYMHAMU C
UCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUH, NMPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(bUKCUPOBATH PE3YIbTAThI MOTYYEHHON 3aBUCUMOCTH (DU3NYECKUX BEJIUYHUH B BUE



TabnmuI U rpaduKoB, JeNaTh BHIBOJABI MO PE3yNbTaTaM HCCIIEI0BAaHUS; COOII0AATh
npasuiia 0€30M1aCHOTO TpyZa MPH MPOBEIECHUU UCCIEA0BaHUN B paMKax y4eOHOro
DKCIIEPUMEHTA, Y4E€OHO-HCCIIEOBATEIbCKOM M NPOEKTHOM JAESTENbHOCTH C
UCIIOJIb30BAaHUEM H3MEPUTENBHBIX YCTPOWCTB U J1a0OpaTOPHOTO O0OpYIOBaHUS;
peliaTh pacycTHBIC 3aJja4d C SIBHO 3aJaHHOW (M3MUYECKON MOJENbIO, HCIOJNb3Ys
(¢u3nyecKue 3aKOHbI M MIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUS 3aJaud BbIOHMpATh
(U3NYECKYIO MOJIETIB, BBICATH (PU3NIECKUE BETUUMUHBI U (POPMYJIIBI, HEOOXOIUMBIE
JUIsL €€ pEeLIEHUs, MPOBOJIUTH PAcUYeThl U OIEHUBATh PEAIBHOCTH IOIYYEHHOTO
3HaYeHUs] (PU3MUECKOM BEJIMYMHBI; PEIIaTh KAueCTBEHHBIE 3aJaul: BbICTPAUBATh
JIOTUYECKHA HENPOTHUBOPEUMBYIO LIEMIOYKY PACCYXICHHI C OMOPOW Ha M3yYEHHBIE
3aKOHbI, 3AKOHOMEPHOCTH U (pU3NYECKUE SBIICHUS;

MCITI0JIB30BATh MPU PELIEHUH YY€OHBIX 33]1a4 COBPEMEHHBIE UH(OPMAIIMOHHbIE
TEXHOJIOTHH ISl ITIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALNN U INPEACTABICHUS
y4eOHOH W HAy4YHO-TIOMYJSIPHOW HWH(OpMaNuU, NOJYYEHHOM U3 pa3IMYHBIX
UCTOYHUKOB, KPUTUUECKH aHAIM3UPOBAThH MOIydaeMyto MH(GOPMaLUIO; IPUBOINUTH
IPUMEPBI BKJIa/Ia POCCUMCKUX U 3apyO€KHBIX YUCHBIX-(DU3UKOB B PA3BUTUE HAYKH,
O0O0BSICHEHHE TPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;
UCITI0JIb30BaTh TEOPETUYECKUE 3HAHMS MO (DU3UKE B MOBCEIHEBHOW XKU3HU IS
oOecnieueHrss 0€30MaCHOCTH MpU OOpallleHuu C NpubopaMu M TEXHUUYECKHUMHU
YCTPOMCTBAMH, JJIi COXPAHEHMSI 3I0POBbSI U COOIIOJAEHUS HOPM 3KOJOTUYECKOTO
MOBEJICHUS B OKpY’Kalollel cpejie; paboTaTh B IPYIIIE C BHITOJIHEHUEM PA3IUYHBIX
COLIMAJIBHBIX POJIEH, MIaHUPOBATH PAOOTy TPYMIbl, PAMOHAIBHO PACIPEACISTH
00s3aHHOCTH W IUIAHMPOBATh JAESTENbHOCTh B HECTAHAAPTHBIX CUTYyalUsX,
aJIcKBaTHO OLEHUBATH BKJIAJ KaXKJIOTO W3 YYaCTHHUKOB TIPYyNIbl B PEIICHUE
paccMaTpuBaeMom MpoOJIEMBI.

K koniy o0yuenus B 11 kj1acce rnpeaMeTHbIC Pe3yJIbTaThl Ha 0230BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEpax poJib U MeCTO (U3UKU B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4YHOW KapTUHBI MHpA, B PAa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B IPAKTUYECKOM JESITEIBbHOCTH JIOJEH, LEIOCTHOCTh U €IUHCTBO
(¢buU3MYeCKOM KapTUHBI MHpPA; YYUTHIBATH T'PaHUIBl TMPUMEHEHHUS H3YyUYCHHBIX
bU3MYEeCKUX MOJIENEH: TOYEUHBIN JJIEKTPUYSCKUMA 3apsii, Jyd CBETa, TOUYCUHBIN
HMCTOYHMK CBETA, sAJIEpHAs MOJIEIb aTOMa, HyKJIOHHAs MOJEIb aTOMHOTO fiJipa Mpu
pemeHnr (PU3NYECKUX 3aJ]1ay; paclo3HaBaTh (U3MUECKHUE SIBJICHUS (TMPOIECCHI) U
OOBSICHSITH MX HA OCHOBE 3aKOHOB JJIEKTPOJMHAMUKM W KBAHTOBOW (DU3UKWU:
AIEKTPUYECKAsT MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XWMHUYECKOE, MArHUTHOE
JIEUCTBHUS TOKA, B3aMMOJCHCTBUE MATrHUTOB, DJICKTPOMArHWUTHAs WHIYKIUA,
JICVCTBHE MArHUTHOI'O IIOJS HA MPOBOJHUK C TOKOM W ABWXKYIIMMCA 3apsii,



AJIEKTPOMATrHUTHBIE KOJICOAHMS U BOJIHBI, IPSIMOJIMHEITHOE paCcIIPOCTPAHECHHE CBETA,
OTpakeHue, npesjomiieHue, uHTepdepernus, qudpakius U TOJApU3alUsa CBETa,
aucnepcus cBera, porodnekrpuaeckuit 3pdext (hotodrddekr), cBeTOBOE NaBIICHUE,
BO3HMKHOBEHHE JIMHEMYAaTOro CIEKTpa aToma BOJIOpOJa, €CTECTBEHHas U
HCKYCCTBEHHAs] PAaJMOAKTHBHOCTH, OIMKCHIBATh HM3YyYCHHBIC CBOWCTBA BEIIECTBA
(2NEKTpUYECKUE, MArHUTHBIC, ONTUYECKUE, DJIIEKTPUUECKYIO MPOBOAUMOCTD
Pa3IMUHBIX CpEl) U DJIEKTPOMArHUTHBIC SIBJIEHUSA (TIPOLIECCHI), MCIHOJb3YS
bU3MYeCKUEe BEIWYUHBI: DJICKTPUYCCKUN 3apsi, CHiIa TOKa, DJJICKTPUYECKOE
HaIpsDKEHUE,  DJIEKTPUYECKOE  CONPOTUBICHHE,  PA3HOCTh  MOTEHIIMAJIOB,
AIEKTPOBIIKYINAS CHUJIa, paboTa TOKA, MHIAYKITUS MarHUTHOTO TTOJIs, CHIa AMIiepa,
cwia JlopeHiia, THAYKTUBHOCTh KAaTYIIKU, SHEPTUSI DJIEKTPUUECKOT0 ¥ MarHUTHOTO
noJiel, MEPUOA ¥ YacToTa KojeOaHui B KoeOaTeIbHOM KOHTYPE, 3apsi U Cujia TOKa
B IPOIIECCE TAPMOHUYECKUX AJIEKTPOMArHUTHBIX KOJeOaHuii, POKYCHOE pacCTOSTHUE
W ONTHYECKas CWJIa JIMH3BI, PU OMHUCAHWUU TPABUIHLHO TPAKTOBATH (PU3HUCCKHIMA
CMBIC]I HCIIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS U €JAUHMIIBI, YKa3bIBaTh
(bOpMYIIBI, CBA3BIBAIOIINE JAHHYO (DU3UICCKYIO BEIMUNHY C IPYTUMH BETUINHAMMY;
ONKCHIBATh W3YyYEHHBIE KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HUCIOJIb3YS
bu3NYecKue BEIUYHHBI: CKOPOCTHh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acTOTa CBETA, SHEPTUs U UMIYJbC (OTOHA, MEPUO]] MOTypacnaaa, YHEPTUs CBS3H
aTOMHBIX SIJIEp, TPHU OINHUCAHWHM TIPABWIBHO TPAKTOBATh (DU3UYCCKUN CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, WX OOO3HAUYECHUs] U EIUHUIIBI, YKa3blBaTh (DOPMYIIHI,
CBSI3BIBAIOIIME JaHHYIO (DM3MUECKYI0 BEIWYMHY C JPYTMMH BeJIHYHMHAMU,
BBEIYHCIIATh 3HAUYCHHWE (U3WYCCKOW BEJIMYHMHBI, aHAIM3UPOBATH (HHU3HMYECCKUE
MPOLIECCHI U SBJICHUSI, UCTIONB3Ysl (PU3MUECKUE 3aKOHBI W MPUHIUIILL: 3aK0H OMa,
3aKOHBI TMOCIJIEOBATEIHHOTO U MapaJJIeIbHOTO COSAMHEHHUs MPOBOJIHUKOB, 3aKOH
JIxoyns—JleHna, 3aKOH 3JICKTPOMAarHUTHOM HMHAYKLIHWH, 3aKOH NPSMOJMHEHHOIO
pacnpoCTpaHEHHUsI CBETa, 3aKOHBI OTPAKCHHUS CBETA, 3aKOHBI TPEIOMIICHHS CBETA,
ypaBHeHue OWHITeHHA A (HoTodPdekra, 3aKOH COXPAHEHHs] DHEPrUH, 3aKOH
COXpaHEHHUs WMITYJIbCa, 3aKOH COXPAHEHHS DJJIEKTPUYECKOTO 3apsiia, 3aKOH
COXpaHEHHUs] MacCOBOT'O YHCIIA, MOCTyNaThl bopa, 3aK0H pajiioaKTUBHOTO pacraa,
IpU ATOM pa3IuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOoe
BBHIDOKCHHE W YCIOBUSA (TpaHUIBl, O0OJACTH) TNPUMEHUMOCTH; OMPEACIAThH
HaITpaBJICHUE BEKTOPA HHIYKIIMK MAarHUTHOTO TIOJIS TPOBOTHUKA
C TOKOM, CUJTbI AMriepa 1 cuibl JIopeHIia; CTpOUTh B OMUCHIBATH U300paKEeHUE,
CO371aBa€MO€ TUIOCKUM 3€PKaJIOM,
TOHKOW JIMH30M; BBITIOJNHATH DJKCIEPUMEHTHI TIO0 HUCCICAOBAHHUIO (PU3UUECKHUX
SIBJICHHHA W TIPOIIECCOB C MCIIOJIh30BAHUEM TPSMBIX U KOCBEHHBIX W3MEPCHUM: TIPH
3ToM (OPMYIUPOBATh TPOOIEMy/3a7ady U TUIMOTE3Y Y4EOHOTO IKCIIEPUMEHTA,



coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOIO O0OpYyJOBaHMS, MPOBOAUTH ONBIT H
bopMyIMpoBaTh BBIBOJIbI; OCYIIECTBIISITH MPSIMblIE U KOCBEHHBIE H3MEPECHHUS
¢u3MYECKUX BETUYHMH, IPU 3TOM BHIOMpAaTh ONTHUMAJBHBIM CIOCOO HM3MEpEHUs M
MCIIOJIb30BaTh N3BECTHBIE METObI OLICHKH OTPEIIHOCTEN N3MEPEHHI; UCCIEA0BATh
3aBHCHUMOCTH (PU3NYECKUX BEJIMYHMH C HCIOJIb30BAHUEM MPSIMBIX U3MEPEHHI: Mpu
TOM KOHCTPYUPOBAaTh YCTAHOBKY, (DHUKCUPOBATh pPe3yJbTaThl MOJYyYEHHON
3aBHCHUMOCTH (DU3MUECKHUX BEJIMYMH B BUE TaOIUIl U Tpa(UKOB, 1€JIaTh BHIBOJIBI 110
pe3ynbTaraM HCCIEJOBaHUs; COOJMI0JaTh MpaBWwiIa OE30IaCHOrO TpyAa MpHU
MPOBEICHUH HCCIEAOBAaHUN B paMKax Y4eOHOro JKCIEPUMEHTa, Y4YEOHO-
UCCIICOBATEIbCKOM M NPOEKTHOM  JEATENBHOCTH € HUCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOMCTB U JIaDOPATOPHOrO 0OOPYJOBaHMSI;, pelIaTh PACUCTHBIE
3aJlayy C SIBHO 3aJIaHHON (PU3NYECKON MOJIEIIbIO, HCTIOJB3Ys (PU3NYECKHE 3aKOHbI U
IPUHLIMIIBI, HA OCHOBE aHaliM3a yCJIOBUS 3aJauM BBIOMPATh (PU3HUECKYI0 MOJEIb,
BBIACIATh (PU3MUECKHE BEIMYMHBI U (DOPMYJIbI, HEOOXOJUMBIE JJIA €€ pelIeHUs,
IPOBOAUTH PACUETHI U OLIEHUBATh PEATbHOCTh MOJYYEHHOIO 3HaUeHUsI (PU3NUECKOM
BEJIMYMHBI, pEIIaTh  KAyeCTBEHHBIE  3a/Jauyd:  BBICTPAWBaTh  JIOTUYECKHU
HEIIPOTUBOPEUYMBYIO LIETIOYKY PACCYKICHUN C ONOPOM Ha W3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

UCIIOJIb30BAaTh IPH PEILICHUH YUE€OHBIX 3a/1a4 COBPEMEHHbIE HTH(POPMAIIUOHHBIE
TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUNA U TMPEACTaBICHUS
y4eOHOM ¥ HAy4YHO-TIONMYJISIpHOW WH(OpMAIMK, TOJYYEHHOW U3 Ppa3IMnYHBIX
VMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBAThH MOJYy4YaeMyl0 UH(POPMALIHNIO; OOBSICHATH
NPUHIUIBL ACHCTBUS MAallWH, TPUOOPOB M TEXHUYECKHX YCTPOWMCTB, pa3iuyarh
ycloBUSL UX O€30MacHOro HCIOJIb30BAHUS B TOBCEIHEBHOM >KM3HU; MPUBOAUTH
IPUMEPBI BKJIa/1a POCCUICKUX U 3apyO€KHBIX YUCHBIX-(DU3UKOB B PA3BUTHE HAYKH,
B 00BSICHEHHE TIPOIIECCOB OKPY>KAOILIET0 MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTUH;
UCITIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (U3UKE B IMOBCEIHEBHOW KU3HU IS
oOecrieueHusi 0€30MAaCHOCTH TPHU OOpaIlllEHUH C MPUOOpPAMH M TEXHUYECKUMHU
YCTPOMCTBAMM, JJII COXPAHEHUS 310POBbS U COOMIOAEHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKpY’Kalollel cpejie; paboTaTh B TPYIIIE C BHITOJIHEHUEM PA3TUYHBIX
COLIMAJIBHBIX POJIEH, MIaHUPOBATH PAOOTy TPYMIbl, PAMOHAIBHO PACIPEACISThH
OOS3aHHOCTH W IUIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMSX,
aJIeKBaTHO OIIEHMBATh BKJIAJ KaXJIOTO W3 YYAaCTHUKOB TPYNIbl B pEIICHUE
paccMaTpuBaeMoM MPOOJICMEL.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KouanuecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB H TeM (wnpposnie)
Ne ni/m o0pa3oBaTe/bHbIE
MPOrpaMmmbl Konrtpouasbnbie | IlpakTuyeckue
Bcero pecypchl
padoThI padoThI
Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 hitps://m.eds00.ru/7f41bf72
Htoro no paznemny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruxa 5 https://m.eds00.ru/7f41bf72
bu6nmoreka [JOK
2.2 Hunanmuka 7 https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps://m.eds00.ru/7f410f72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON 9 1 bubnmuorexa [JOK

Teopuun

https://m.edsoo.ru/7f41bf72
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bubmuoreka [JOK

3.2 OCHOBEI TEPMOMHAMUKH 10 https://m.eds00.ru/7f41bf72
ArperaTHble COCTOSTHUSI BEIIECTBA. bu6mmorexa [IOK
3.3 ®da30BbIe IEPEXOBI 5 https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
4.1 IMEKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 351eKTpUYECKU TOK. TOKHM B bubnnorexa [HOK
4.2 Pa3IMYHBIX cpeaax 12 https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 22
PezepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM (ungposkie)
e NporpamMMalI Beero Konrpounubie | IlpakTHueckue odpa3oBaTelbHbIE
paboThI pa6oThbI pecypeel
Pazpen 1. JIEKTPOIUHAMUKA
MaruauTtHoe nojie. DJeKTpOMarHuTHas Bbu6moteka [JOK
11 WHTYKITAS 11 1 3 https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Paspnen 2. KOJIEBAHUSA U BOJIHbBI
MexaHn4YecKHe U dJIEKTPOMArHUTHBIE bubmmnoreka HOK
2.1 KoseOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHn4yecKkHe U 3J1€KTPOMATHUTHBIE BOJIHBI bubnmnoreka HOK
2.2 5 1 https://m.edsoo.ru/7f41c97c
bu6nunorexa LIOK
2.3 Onruxa 10 3 https://m.eds00.ru/7f41c97¢
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIEIIUATIBHON TEOPUHU
OTHOCUTEJIbHOCTH

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c
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Uroro no pazgeny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DNeMEeHThl KBAHTOBOUM ONTHKHU 6 ﬁgg?;;?:g;gﬁﬁf 41c97c
4.2 Crpoenue aToma 4 Bu6muotexa [JOK
https://m.edsoo.ru/7f41c97c
bubmuoreka [{OK
4.3 ATOMHOE A7pO 5 https://m.eds00.ru/7f41c97c
Htoro no pazneny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 ]r?til[?sj?/y/lr?f:g;)(])_.[r(alléf4lc97c
Htoro no pazneny 7
Pa3znen 6. OBOBIIAIOIIEE IOBTOPEHUE
bubnunorexa LIOK
6.1 Obobmaromee nosropeue 4 https://m.eds00.ru/7f41c97¢
Uroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IVTAHUPOBAHUE 10 KJIACC

KosauuecTBo 4yacoB DJIeKTPOHHbBIE
Jdara nzyyenus HHPpoBbIe
Ne
Tema ypoka IpakTHYeck oOpa3oBare/bHbIE
n/n KoHTpoJibHbIC
Bcero ue pecypchl
padoThI IIo ITo
padoThI
IJIAHY dakrty
o — .
W3HWKa — HayKa O MPUPOJIC Bubnmorexa [IOK
1 Hay4Hbie MeToIbI TO3HAHUS 1 02.09.2024
OKPYXAaroIEero MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B
OPMHUPOBAHUU COBPEMEHHOM
2 I(-il)ap HOI;I KapTHUHBI 1\/1131/1 a, B 1 03.09 bubmaorexa LIOK
1 P . P, ' https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON AESITENFHOCTH
NI
MexaHnueckoe IBUKEHHE.
OTHOCUTENBHOCTh
3 MEXaHUYECKOTO JBUKEHUS 1 09.09 bubmmorexa HOK
' ' https://m.edsoo.ru/ff0c3508
[TepemernieHe, CKOPOCTH,
YCKOpEHUe
PaBHOMepHOE NpsIMOTMHEHHOE bubmmnoreka HOK
4 JIBHKCHUE 1 10.09 https://m.edsoo.ru/ff0c3620
PaBHOyCcKOpeHHOE bu6muoreka [JOK
5 MPSMOJIMHENHOE JIBUKEHHE 1 16.09 https://m.edsoo.ru/ff0c372e
CBobomHoe majieHne. Y CKopeHue bubnuotexa [JOK
6 ¢BOOOIHOTO ITaIEHNUSA 1 17.09 https://m.edsoo.ru/ff0c39cc
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KpuBonuneliHoe 1BH>XEHUE.

bub6nmoreka [IOK

7 JIBr>KeHHE MaTepuanbHOU TOYKH 23.09
IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8 [IpuHUKIT OTHOCUTENIBHOCTH 24.09 bubmmoreka [JOK
lanunes.
HNueprmanbHble CHCTEMBI 30.09 https://m.edsoo.ru/ffOc3be8
oTCYeTa.
[TepssIii 3ak0oH HproTOHA
Macca tena. Cuia. [lpunnun
9 cynepno3uiuu cuil. Bropoi 01.10 bubnnoreka [JOK
3akoH HproToHa s ' https://m.edsoo.ru/ffOc3be8
MAaTepHATbHON TOUKHU
Tperuii 3akon HerotoHa nst bu6mmoreka [IOK
10 MaTepHATLHBIX TOUEK 07.10 https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHHUS.
11 Cuna tsokectu. [lepsas 08.10 bubmiorexa [IOK
KOCMHYECKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
Cuna ynpyroctu. 3akoH ['yka. bubnuoteka [JOK
12 Bec Tena 14.10 https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpduument
Tpenus. Cuiia COnpOTHUBIICHUS bubnmoreka [JOK
13 15.10
MpY JIBU>KEHUU TE€JA B )KUJIKOCTH https://m.edsoo.ru/ff0c3f76
WJTH Ta3e
[ToctynarenbHOE 1
BpalaTeIbHOE TBUKECHUE
14 9110 bu6mmorexa [IOK

a0COJIOTHO TBEPJIOTO Tea.
Mowmenrt cwibl. [nedyo cuibl.

https://m.edsoo.ru/ff0c41a6
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YcnoBus paBHOBECHS TBEPAOTO
Tena

15

NMnynbsc MmaTepuabHOM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
Nmnynbe cuibl. 3aKkoH
COXpaHEHUsI UMITYJIbCa.
PeakTuBHOE nBUXKEHUE

22.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIITHOCTE CHIIBIL.
Kunernueckas sHeprust
MaTepuaibHoi ToukH. Teopema
00 M3MEHEHUN KUHETHYECKOU
SHEPIUU

05.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

17

[TorenimanpHas 3HEPTHS.

bu6mmoreka [IOK

[ToTeHunanpHas 3HEPrUst ynpyro
ne(OPMUPOBAHHOMN MPY>KUHBI.
[ToreHmanpHas 3Heprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

11.11

https://m.edsoo.ru/ffOc461a

18

IloTeHnmanbHBIC B
HEIIOTCHITMATbHBIC CHITBI. CBSI3b
paboThl HEMOTEHITUATBHBIX CHUJI C
H3MEHEHNEM MEXaHHMISCKOM
SHEPTUH CUCTEMBI TeNl. 3aKOH
COXpPAHEHUS MEXAHUYECKOU
SHEpPruu

12.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c
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19

Jlaboparopnas pabota
«UccnenoBanue cBsizu pabOTHI
CHJIbI C UBMCHCHUEM
MEXaHUYECKOM SHEPIHH Tella Ha
IPUMEPE PACTHKECHUS
PE3UHOBOTO KI'yTa»

18.11

20

KonrponsHas pabora o Teme
«Kunemaruka. JluHamuka.
3aKOHBI COXPAHEHUS B
MEXaHHUKE

19.11

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJICKYJISIPHOKUHETUYECKOM
Teopun. bpoyHOoBCKOE
neuxenue. Auddysus

25.11

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?2

22

XapakTtep ABHKEHUS U
B3aMMOJICHCTBHS YaCTHI]
BemecTBa. Moaenu cTpoeHus
ra3oB, KHUIAKOCTEH U TBEPIBIX
Ten

26.11

23

Macca monekyn. Konnuecto
BenrecTna. IlocTosHnas
ABorazipo

02.12

24

TennmoBoe paBHOBECHE.
TemnepaTypa u e¢ U3MepeHHE.
[IIxana remneparyp

03.12

Henscus

25

WUneanpusrii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

09.12

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde
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26

AOGcomtoTHas TemepaTypa Kak
Mepa CpeIHEN KHHETUYECKOU
SHEPTHUH JIB>KEHHS MOJIEKYJI.
YpaBHeHue

MenneneeBa-Kianeipona

10.12

bubmuoreka [JOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlanbToHa. ["a3oBbIe
3aKOHBI

16.12

28

Jlaboparopuas pabora
«MccnenoBanue 3aBUCHMOCTH
MEKIy MapaMeTpaMu COCTOSIHUS
Pa3peKEHHOTO ra3a»

17.12

29

M3omporeccs! B UealbHOM Tase
U UX Tpaduueckoe
Ipe/CTaBICHNE

23.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpennss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CIOCOOBI €€ U3MEHEHHS.
KonuuecTBo TemnoTs! u padora.
BnyTtpennss sHeprus
OJIHOATOMHOT'0 HJICAJIBHOT'O Ta3a

24.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Buasl Tenonepenaun

13.10

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5¢c36

32

V nenpHas TEINIOEMKOCTE
BenrecTsa. KoiInu4uecTBo TEMIOTEI
MIpH TEeTUIONepeaaye.
AmabaTHBIN MpoIecc

14.01

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5c36
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[TepBblii 3aKOH TEPMOAMHAMUKHU

bu6mmoreka [IOK

33 U ero MpUMEHEHHE K 20.01 https://m.edsoo.ru/ffOc5efc
M30TMpoIeccam

34 HeoOpaTumocTs Tpo1ieccoB B 21.01 bubnmoreka [JOK
npupoze. Bropoii 3akoH 27.01 https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKU
[Tpunmun nevicrBus u KI1/{ bu6mmoreka [IOK

35 TEIJIOBOI MalllMHbI 28.01 https://m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KIT 03.02
DKOJOTHYECKHE MPOOIEMbI

37 TEIUI0IHEPTETHKHU 04.02
O6006maromui YpOK bubnmnoreka [JOK

38 «MonekynspHas ¢duszuka. 10.02 https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOTUTHAMUKH)
KonTtponbaast pabora 1o

39 TeMe «MounekynsipHast 11.02 bubnuoreka [IOK
busmka. OcCHOBBI ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMHKI
[TapooGpa3zoBanue u bubnuoteka [JOK

40 KOHIIEHCAIIHS. 17.02 https://m.edsoo.ru/ffOc63b6
Hcnapenue u xurnenue
AOCOIIOTHAS M OTHOCUTEIbHAS

41 BIIQKHOCTH BO3/IyXa. 18.02 bubmorexa IIOK

Haceiennsiit nap

https://m.edsoo.ru/ff0c64d8
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TBepaoe Teno.
Kpucrannuaeckne u amophHbIe

42 Tena. AHU30TPOIHS CBOMCTB 24.07 bubnnoreka [HOK
KpucTayuioB. JXKuakue ' https://m.edsoo.ru/ff0c65f0
kpuctaiabsl. CoBpeMEHHbIE
MaTepuabl
[InnaBnenue n KpUCTATUIU3ALIMSL.

43 VY aenbHas TEIOTA MJIABICHUS. 25.02 bubmuorexa LIOK
C https://m.edso0.ru/ff0c6708

yomumarus
bubmuorexa [JOK

44 YpaBHEHHE TEIJIOBOTO OamaHca 03.03 https://m.eds00.ru/ff0c6820
DJeKTpu3anus Tell. bu6mmoreka [IOK

45 Onektpuueckuii 3apsia. [[Ba Buna 04.03 https://m.edsoo.ru/ffOc6bcc
ANEKTPUUYECKUX
3aps0B
[TpoBOAHWKY, TUIIEKTPUKH U
IIOJIYTIIPOBOIHUKH. 3aKOH bubnnorexa [JOK

46 11.03
COXPAHEHUS DIIEKTPUUECKOTO https://m.edsoo.ru/ffOc6bcc
3apsna
B3anmoneiicTBre 3apsioB.

47 3aKkoH 17.03 bubmuorexa [JOK
Kynona. ToueuHbIit ' https://m.edsoo.ru/ffOc6ced
ANEKTPUUYECKUH 3apsi
HanpspxeHHOCTD
anekTpudeckoro mosst. [TpuHmmmn

48 18.03 bu6mmorexa [IOK

CYIEPIIO3ULINU DIIEKTPUYECKUX
noJied. JInHuM HanpsyKEHHOCTU

https://m.edsoo.ru/ffOc6df2
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49

Pab6oTa cui
AJIEKTPOCTATHYECKOTO TIOJISI.
ITorennuan. PasHocTtb
MMOTEHIINATIOB

31.03

bubmuoreka [JOK
https://m.edsoo.ru/ffOc6f00

50

[IpoBOAHMKY U TUANIEKTPUKH B
ANEKTPOCTATUYECKOM II0JIE.
JusnekTpudeckas
MIPOHUIIAEMOCTh

01.04

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

51

OnektpoeMkocTh. KonaeHncarop

07.04

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOECMKOCTD TIJIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsHKEHHOT0 KOHJIEHCAaTopa

08.04

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHas pabota
N3mepenue AIEKTPOEMKOCTH
KOHJIeHCATOpa

14.04

54

[TpunIMTT NEHCTBUS U
IIPUMEHEHUE KOHJIEHCATOPOB,
KOIIMPOBAJIBLHOTO amapara,
CTPYHHOT'O IIPUHTEPA.
DnexTpocTaTUYecKas 3aluTa.

15.04

3a3eMIIeHHE AIIEKTPOIPHUOOPOB
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55

DJIEKTPUUYECKUHN TOK, YCIOBUSA
€ro CyIIeCTBOBAHHUS.
[TocTossHHBIN TOK.

Cuna toka. Hanpsxkenue.
Conporusnenue. 3akon Oma Jist
ydacTKa Lenu

21.04

56

ITocnemoBarenpHOE,
napajuieJIbHOE, CMEIIaHHOE
COCJIMHEHHE

MpoBOAHUKOB. JIaboparopHas

pa60Ta «I/I3y‘lCHI/Ie CMCIIaHHOTI'O
COCANHCHUA

PE3UCTOPOB»

22.04

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PabOora 1 MOIIIHOCTH
3IEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

28.04

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 11 ITOJIHOM
(3aMKHYTOM) 2JIEKTPUUECKOMH
nenu. Koporkoe 3aMbIkaHue.
JlaGopatopHnas pabora
«H3mepenne 3/1C ncrtounuka
TOKa ¥ €r0 BHYTPEHHETO
COIIPOTHBIICHUS»

29.04

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

3J'ICKTpOHHa$I MMpOBOAMMOCTD
TBépI[LIX MCTAJJIOB.
3aBHCHMOCTD COIIPOTUBJICHUA
MCTAJUUIOB OT TEMIICPATYPHI.
CBerHpOBO,[[I/IMOCTL

05.05
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60

DJIEKTPUYECKUI TOK B BAaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

06.05

61

[TonynpoBoHMKH, UX
cOOCTBEHHAs U ITPUMECHAs
nposoaumocts. CBoiicTBa p—Nn-
nepexona. [lonynmpoBogHUKOBBIE
npuOOopHI

13.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DNEeKTPUUIECKHI TOK B
pacTBopax M pacruiaBax
AJIEKTPOJIUTOB.
DNeKTpoIUTHUYECKast
JICCOIIHALTHSI.
DnekTponus

19.05

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

63

DNeKTpUYECKHU TOK B razax.
CaMoCTOSTEILHBIA U
HECaMOCTOSITENIbHBIN pa3psi.
Mojaus.

IIna3ma

20.05

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc84ae

64

DeKTpUuYecKue mpudoOphl U
YCTPONCTBA U MX MPAKTUIECKOE
npuMeHeHue. [IpaBuia TeXHUKU
0€30acHOCTH

bubnmoreka [JOK
https://m.edsoo.ru/ff0c86fc

65

O60061maromuit ypok
«QNEKTPOANHAMUKAY

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be
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KonTponbhas pabota no teme

«Qnektpocraruka. [locTosTHHBIN Bub6nuoreka [IOK
66 NEKTpHUCeCKuid TOK. Toku B ! . https://m.edsoo.ru/ff0c8a8a
Pa3IUYHbIX CPEaax»
PesepBHblil ypok. KoHTponbHas bubmumoreka [IOK
67 pabora 1o TeMe 1 https://m.edsoo.ru/ff0c8c56
DNeKTpoAMHAMUKA
PesepBHblil ypok. O6o0uiaromumii bubnnorexa [JOK
68 ypok o TeMam 10 kimacca 1 https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME 68 3 3
11 KUIIACC
KosmnuectBo yacos DJIeKTPOHHbIE
Mara usyyenust
uugposbie
Ne Tema ypoka Konrpoas | Ilpaxkruuec oOpasoBaTe/bHbIE
n/n Bceero HbI€ KHe pecypcbl
ITo ITo
padoThI padoThI
wiany | pakry
ITocTostHHBIE MAaTHUTBI U UX
i .M
1| mone. Becrop warmnrnot | 1 0409 BuSaoexa LIOK
' p . ' https://m.edsoo.ru/ff0c9778
MHAYKIUH. JINHUY MarHUTHOU
WHIYKIUH
MarHuTHO€ 110Jie MPOBOJHUKA C
5 TokoM. OnbIT DpcTeaa. 1 05.09 bubnuoteka [JOK

B3anmoneicTere npoBOJHUKOB C
TOKOM

https://m.edsoo.ru/ff0c98fe
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Jlaboparopnas pabota
«I/I3Y'-IGHI/IG MAarHuTHOT O I10JIA
KaTYIIKA C TOKOM

11.09

bubnunorexa LIOK
https://m.edsoo.ru/ff0c98fe

JlelicTBME MarHUTHOTO TTOJIS Ha
MIPOBOJIHUK C TOKOM. Cuiia
Awmmnepa.

JlaGopaTopHas pabora
«HccnenoBanue qeniCTBUS
MIOCTOSIHHOTO MarHuTa Ha paMKy
C TOKOM»

12.09

bubnunoreka LIOK
https://m.edsoo.ru/ffOc9ac0

JlelicTBUE MAarHUTHOTO TIOJIS HA
JIBMDKYIILYIOCS 3apPSKEHHYTO
YaCTHILY.

Cuna Jlopenma. Pabota cuisl
Jlopenua

18.09

bubnunoreka LIOK
https://m.edsoo.ru/ffOc9df4

DneKTpOMarHuTHas MHIYKIHS.
[ToToK BEKTOpa MarHUTHOM
uaaykiuu. JJ1C uHAYKIIM.
3aKOH 3JEKTPOMarHUTHOM

19.09

nHaykunn Papanest

JlaGopartopHas paboTa
«HMccnenoBanue siBIeHUS
AIIEKTPOMArHUTHON MHYKIIUN

25.09

bubnunorexa LIOK
https://m.edsoo.ru/ff0cal50
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NHnykTuBHOCTD. SIBIIeHUE
camounaykuuu. IJC
CaMOMHIYKITUU. DHEPIHs
MarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

26.09

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHuueckre ycTpoucTBa U X
PUMEHEHHUE: TOCTOSTHHbIE
MarHMThI, SJIEKTPOMArHUTHI,
AIEKTPOABUTATENb, YCKOPUTEIN
3JIEeMEHTaPHBIX YaCTHII,
UHAYKIIMOHHAS TeYb

02.10

10

O06o0maromuit YpPOK
«MarHuTHOe ToJe.
DNeKTpOMarHUTHAs UHTYKLUS

03.10

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabora no teme
«MarauTHoe 110J1€e.
DJNIEeKTPOMAarHuTHasE UHIYKIUSD)

09.10

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CBo06oiHbIE MEXaHUYECKHE
KosneOaHus. 'apmMoHnyeckue
KoyieOaHus. YpaBHEHUE
TapMOHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

10.10

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas paboTa
«HMccnenoBanue 3aBUCUMOCTH
nepuoJia MaJbIX KojaeOaHui
rpy3a Ha HUTU OT JAJIUHBI HUTH U
Macchl rpy3a»

16.10
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14

KonebarenbHplii KOHTYP.
CBo0OogHbBIE

17.10

bu6nmorexa [IOK
https://m.edsoo.ru/ff0cb820

3JICKTPOMArHUTHBIC KOJICOAHUS
B MJIEAJIBHOM KOJ1€0aTeIbHOM
KOHTYpE. AHAJIOTHS MEXKTY
MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMH
KOJIEOAHHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpaHeHI/Iﬂ 3H€pFI/II/I B
HJicaIbHOM KOJIeOaTCILHOM
KOHTYpE

23.10

bubmuoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[Ipencrasnenue o 3aTyxarmux
KosieOaHusX. BeIHYXIeHHBIE
MeXaHUYEeCKHe KoyeOaHusl.
Pe3onanc. BeiHyxneHHbIE
AIIEKTPOMArHUTHBIE KOJIEOaHHS

24.10

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbb86

17

[IepeMeHHBIH TOK.
CuHycouabHbII epeMeHHbIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JIEHCTBYIOIIEE 3HAYEHHUE CHIIbI
TOKA U HaIIPSKEHUS

06.11

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.
[IpousBoacTBO, Nepenaya u
noTpeliIeHne JIEKTPUIECKOM
SHEpPIruu

07.11
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19

YCTpoUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, TEHEPATOpa
IIEPEMEHHOTO TOKA, JIMHUI
JJIeKTpoliepesay

13.11

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOJCTBE MIEKTPOIHEPIUH.
KynbTypa ncnosib3oBanus
3JIEKTPO3HEPIUH B
MOBCEHEBHOM KU3HU

14.11

21

MexaHn4yeckue BOJHBI, YCIOBHS
pacnpocrtpanenus. [lepuog.
CxopocTb pacnpocTpaHEHUs U
JIMHA BoJIHBL. [lonepeyunsie u
MIPOJIOJTHHBIE BOJTHBI

20.11

bubmuoreka [{OK
https://m.edsoo.ru/ffOcca54

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa

21.11

bubmmoteka IIOK
https://m.edsoo.ru/ffOcccOc

23

ONEKTPOMarHUTHBIE BOJIHBL, UX
CBOMCTBA U cKOpocTh. [kana
AJIEKTPOMATrHUTHBIX BOJIH

27.11

bubmmoteka IIOK
https://m.edsoo.ru/ffOccfe0

24

[TpuHIMTIBI paTHOCBS3U U
TCIICBUICHUS. PaSBI/ITI/Ie Cpe)ICTB
cBs3u. Pagnonokamus

28.11

25

KonTponbHas padora
«Konebanus u BOTHBI»

04.12

bubnunorexa LIOK
https://m.edsoo.ru/ffOcc6f8
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26

[Ipamonuneitnoe
pacrpocTpaHeHUEe CBETa B
OJHOPOJIHOM cpee.
ToueuHbI UICTOYHHUK CBETA.
JIyud cBera

05.12

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cd350

27

OTtpakeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoeHue
M300pakKeHHI B TUIOCKOM
3epKaje

11.12

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomnenue ceera. [lonHoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIi yroa noaHoro
BHYTPEHHETO OTPa’KEHHUS

12.12

bubnuoreka [{OK
https://m.edsoo.ru/ffOcd7f6

29

JlaGopaTopHas pabora
«3mepenue MOKa3aTes
MPETOMIICHUS CTEKIIa»

18.12

bubmuoreka [{OK
https://m.edsoo.ru/ffOcd67a

30

JInnsel. [Toctpoenue
U300paXeHMi B

19.12

bu6nmorexa LIOK

nuH3e. Popmysia TOHKOU JIMH3HI.
YBenuyeHue JTuH3bI

https://m.edsoo.ru/ffOcddle

31

JlaGopaTtopHnast pabota
«HcciaenoBanve CBOMCTB
U300paXeHH B TUH3AX)

25.12

32

Hucnepcus cera. Cl0KHBIN
cocTtas 6enoro cBera. I[Ber.
JlaGopaTtopHnast pabota
«Habmonenne nucriepcuun
CBETa»

26.12
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WnTepdepenmus ceera.

bubnunoreka LIOK

33 Hudpakuus ceera. 09.01 https://m.edsoo.ru/ff0ced22
Judpakuuonnas pemerka
[TonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK

34 [Monspusanus ceera 15.01 https://m.edsoo.ru/ffOcf02e

Onrtuyeckue mpuOOPs U
35 YCTPOMCTBA U YCIIOBUS X 16.01
0€30MacHOro NPUMEHEHUS
['paHUIIBI TPUMEHUMOCTH
KJIaCCHYECKON MEXaHHUKH. Bu6miorexa [[OK

36 Iocrynare! cnenuanbsHOM 22.01 https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIBHOCTH
OTHOCUTENTBHOCTD

37 OJIHOBPEMEHHOCTH. 3aMeIIEHUE 23.01 Bubimorexa LIOK
BPEMEHH U COKPAIIEHHE JUTHHBI https://m.edsoo.ru/ffOcfad2
DHeprus U UMIYJbC

38 PENSITUBUCTCKON YaCTHUIIBI. 29.01 bubmuoreka [IOK
CBs13b MacChl ¢ SHEPTUEH U https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHSI TTIOKOST
Konrtponsnas padora «OnTuka.

39 OCHOBBI CIIENUATLHON TEOPHU 30.01 bubmiorexa [IOK
OTHOCHTEIEHOCTIY https://m.edsoo.ru/ffOcf6f0
®oronsl. opmyina [1nanka. bu6muoreka [JOK

40 05.02

DHeprus U UMNyjibCc GoToHa

https://m.edsoo.ru/ffOcfel6
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OTKpBITI/IC 1 UCCJIICOOBAHUC

41 doTorddexra. OnbiTer A. T 06.02 Bubnmoreka [IOK
https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akonbl GpoTtordhdexra.
VYpaBHenue DiHIITeHA 17151 Bu6 110K
HOJIMOTEKA
12.02
42 porospexra. 0 https:/m.edsoo.ru/ff0d015e
«KpacHas rpaHuiia
doTtoadpdekra
Hasnenue ceera. Onwite [1. H.
43 JlebGeneBa. XuMHUeCKOE 13.02 Bubmoreka [IOK
N https://m.edsoo.ru/ff0d04a6
IIENCTBHUE CBETA
TexHuUecKkue ycTporucTBa u
IPAKTHYECKOE IPUMEHEHHE:
44 ¢doro3aeMeHT, HOTOAATUHK, 13.02
CoNTHeYHas OaTapesi, CBETOUO/T
Pemenue 3agau mo reme bubmmoteka IIOK
45 «DneMEHTHI KBAHTOBOM ONTHKH 20.02 https://m.edsoo.ru/ff0d0302
Mogens atoma ToMmcoHa.
OTMBITHI G [OK
HOJIMOTEKA
4 - 26.02
6 Pesepgopia no paccesmnio a https://m.edsoo.ru/ff0d091a
YaCTHIL.
[TnaneTapHas Mojiesb aToMa
bubnunorexa LIOK
47 Tocrynaret bopa 27.02 https://m.edsoo.ru/ffod0afa
N3nydenne u norioneHue
48 (OTOHOB TIpHU Mepexosie aToMa ¢ 05.03 bubmmorexa [IOK

https://m.edsoo.ru/ff0d0afa
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OJIHOTO YPOBHSI SHEPTUU Ha
npyroi. Buasl ciekTpoB

49

BouiHOBBIE CBOMCTBA YACTULI.
Bouans! ne bpoins.
KopnyckynsipHOBOJIHOBOM
nyanu3Mm. CrioHTaHHOE U

06.03

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

BBIHYXKACHHOC U3JTYUCHUC

50

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OTIpEe/ICNICHUIO COCTaBa
PaZMOaKTUBHOTO U3ITYYCHHUS

12.03

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CsoiicTBa anbda-, 6era-,
raMMaun3J1yudCHUA. Bmmusuane
PAAOAKTUBHOCTH Ha KHMBBIC
Opra’Hu3Mbl

13.03

52

OTkpeITHE IPOTOHA U HEUTPOHA.

N3otonsl. Anbda-pacna.

ODIIEKTPOHHBIN U MO3UTPOHHBIN
Oerapacnan. 'aMmma-u3inyyeHue

19.03

bubnmorexa LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI3U HYKJIOHOB B
saape. SlnepHbie peakuuu.

SAnepuslii peaxtop. [IpoOremsl,

MEPCHCKTUBLI, SKOJIOTHYCCKUC
ACIICKTHI ﬂﬂepHOﬁ OHEPICTUKU

20.03

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1356
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54

DJIeMEHTapHBIE YaCTHUIIBI.
OTKpBITHE TO3UTPOHA. METO b1
HAOJIOJICHUS ¥ pETUCTPaLUU
3JIEeMEHTapHBIX YaCTHII.
Kpyrusiii cron
«DyH1aMeHTaIbHbIE
B3auMoercTBUA. ENUHCTBO
bu3nYeCKOil KApTUHBI MUPA»

02.04

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Bup 38¢31H0TO HEOA.
Co3Bes3aus, spkue 3BE31pbl,
IIJIaHCTHBI, UX BUIUMOC
nekenne. ColHeyHas cucreMa

03.04

56

Comnnue. Conneynas
AKTHUBHOCTb.

Ncrounuk sHeprun CosHua 1
3BE3 ]I

09.04

57

3BE3b1, UX OCHOBHEIC
XapaKTEpUCTUKU. 3BE3/1bI
IJIABHOW MOCJIEI0BATENBHOCTH.
BuyTpeHHee cTpoeHue 3BE3 1.
CoBpeMeHHBbIE MPeJICTaBICHUS O
MPOMCXOXKACHUHU U IBOJIOLIIH
ConHua u 38€31

10.04

58

Muneynsiii [1yre — Hama
lNanakruka.
ITomoxeHMEe 1 IBMKEHNE
Connua B Nanaktuke.
lNanaktuku. YepHble ABIPHI B
Apax rajJakTUK

16.04
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59

Bcenennas. Pa3zberanue
rajgaKTUK.

Teopus bonboro B3peIBa.
PenukroBoe uznyueHue.
MeraranakTuka

17.04

60

Hepemennsie npo6iaembl
ACTPOHOMHH

23.04

61

KonTtponbnas paborta
«OJIeMEHTbl ~ aCTPOHOMHUHU U
acTpOPHUZHKI

24.04

62

O6o6maromuii ypok. Ponb
($U3HUKN U aCTPOHOMHH B
3KOHOMHYCCKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHOM
U ATUYECKOU cdepax
JeSTeTLHOCTH YeJIOBEKa

30.04

63

O6oOmatomuii  ypok. Ponp u

MecTO (PU3UKU U aCTPOHOMHH B

COBPEMEHHOM HAYYHOU KapTHHE
Mupa

07.05

64

O6o06matromuii ypok. Posnb
¢buznyeckoil Teopuu B
(OpMHPOBAHUY TIPEICTABICHUI
0 (pusmveckol KapTUHE MUpa

08.05

65

Ob6o6maromuit ypok. Mecto
bu3rYecKoit KapTUHBI MUPA B
001IeM psiy COBPEMEHHBIX

14.05




€CTEeCTBEHHOHAYYHBIX
MPEJICTaBICHUN O IPUPOIE

66

PesepBHbIil ypok. MaruutHoe
noJe.
DNEKTPOMarHuTHas HHIAYKIHS

15.05

67

PesepBHblit ypok. OnTuka.
OCHOBBI CIEUATIBHON TEOpUU
OTHOCUTEJILHOCTHU

21.05

68

Pezepnniii  ypok. KBanToBas
¢duzuka. DIIEMEHThI
ACTPOHOMHUHU U aCTPOPUUKH

22.05

bubnuoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68
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