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INOACHUTEJIBHASA 3ATIMCKA

[Iporpamma mo ¢Qusuke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro oOiiero odpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMII K pe3yabTaraM OCBOEHHS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHUTAHHS W KOHIICHIIMU TPENOJaBaHUsl Y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeIbHBIX  OpraHu3anusx Poccuiickoii  denepanuu,
peaTn3yoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Copepxanue mnporpaMMbl Mo (U3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTuHBI Mupa oOyuaromuxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO Noaxoaa. [Iporpamma no ¢usuke COOTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpPyEeMbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pe3ynbTaTaM OOydYeHHus, a TaK)Ke YYUTHIBAET HEOOXOIHMMOCTb pealu3alli MEKIIPEeIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE 1€ M3Y4eHUs (U3UKU Ha YPOBHE CPETHEro o0Iero oOpa3oBaHMsl, TUIAHUPYEMbIE
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METalpeIMETHbIE, IpeIMETHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIaHUpPYEMbIE PE3yNbTAaThl OCBOCHHUA Kypca PU3MKHU Ha 6a30BOM ypOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YJIbTAThI IO roJIaM O0yUYEHUs;
e conepxanue yuyeOHoro mpeamera «Pu3nkay 1Mo rogam o0ydeHwHs.

OBLIASA XAPAKTEPUCTUKA ITIPEJIMETA «®U3UKA»

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE y4eOHOTo
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIJ] B CUCTEMY 3HaHHM 00 OKpYyKarolleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUIH, N3y4aeMbIX
XUMHeH, Ouonoruei, gusnueckoir reorpadueil u actpoHomueil. VMcnonab3oBaHWe W aKTUBHOE
IpUMEHEHHE (PU3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHsS KOCMOca, MOJYyYeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GOpMUpOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 MO3HAHUS TPY BHIIOJIHEHUH UMHU YYEOHBIX UCCIIEeI0BaHUM.

B ocHOBY Kypca ¢u3uku JUist ypOBHS CpeHEero o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOPBIE MO’)KHO PaCCMaTPUBATh KaK IPUHIUIIBI €0 IIOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEHl KypcC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3esioB (PM3MKH, BKIIOYACT KaK BOMPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢uznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OPMUPOBAHHME MPEICTaBICHUM O
CTPYKTYPHBIX YPOBHSX MaTe€puH, BELIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanusanus npeanogaraeT UCIoIb30BaHUE T'yMaHUTApHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HPABCTBEHHBIMH U HKOJIOTUYECKUMU IIPOoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypc GU3HKH penonaracT 3HakOMCTBO C IMIUPOKUM
KPYTrOM TEXHHUYECKHUX U TEXHOJOTUYECKUX IPUIIOKEHUN U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes osxonozcuzayuu peanu3yercss MOCPEACTBOM BBEJCHUS JIIEMEHTOB COJEpPXKAHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXIeHUS MPoOJIeM pallMOHAIBHOTO IPUPOJIOTIONIB30BAHUS U
9KOJIOTUYECKOI 0€30MacHOCTH.



CrepKHEBBIMH 3JIEMEHTAaMH Kypca (U3MKUM Ha YPOBHE CpenHEero oOmero oOpa3oBaHUs
ABISIOTCS  (pu3uyeckue Teopuu ((opMHpOBAHHME NPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢usuueckoil TeopuH, poiau (YHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEJCTABICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-1eTeTbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexe BCEro 3a CuéT
OpraHu3aly SKCIIEPUMEHTAILHON JesTeIbHOCTH oOydatouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIB30BAaHUE CHCTEMBbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHHUYECKUX IPAaKTUYECKUX paboT. BblaeneHue B yka3aHHOM IE€peyHE JIabOpaTOpHBIX padoT,
OPOBOIUMBIX JJIsl KOHTPOJS M OLEHKH, OCYLIECTBISETCS YYaCTHHKAaMH OO0pa30oBaTeIbHOTO
npolecca UCXOos U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
UCCIICIOBAaHUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAaHOBKY OIBITOB IO IPOBEPKE
NPEUIOKEHHBIX THITOTE3.

Bosnblioe BHUMaHuE yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3ajad. Ilpu sTom
JUTS pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PM3NYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHSTh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOr0 pasfelna
Kypca, TaK ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zieinoB. i KaueCTBEHHBIX 3a[a4 MPHOPUTETOM
ABIISIIOTCSL 3aJjaHUsd Ha OOBSCHEHUE IpOTeKaHWs (U3UYECKUX SBJICHUH M IIPOLIECCOB B
OKpYXKarolIel >KU3HHU, TpeOyromue BbIOOpa (PU3MUECKOW MOJCNH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootrBerctBunm ¢ TpeboBanusimu ®I'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecrieyeHn0 y4yeOHOro mporecca 0a30BbI YpOBEeHb Kypca (U3MKH HAa YPOBHE CPEIHEro
o0mrero o0pa3oBaHUs JIOJDKEH M3y4aTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WK B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(GU3HUKH T0JKHO OBITH HEOOXO0MMOE 1a00opaTOpHOE 000PYAOBAHUE I BHIIOJHEHUS YKa3aHHBIX
B IporpamMme N0 (U3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpaMoHHOE 00opynoBaHHE (OPMHUPYETCS B COOTBETCTBUHM C IMPHUHLIUIIOM
MUHHMAaJIbHON JOCTAaTOYHOCTH M OOECIeUMBAET IMOCTAHOBKY IEPEUMCICHHBIX B MPOrpaMMe I10
¢u3uKe KIIOUEBBIX JEMOHCTPALUMH JUIsl WCCIEIOBAHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIIeYMBAETCS B Pacy€ére OMHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHl J1abopaTOPHOro OOOpYJOBaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOIB30BaHUHM AHAJOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaAKKE
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIi.

HEJA U3YYEHUS IPEJIMETA «®PU3UKA»

OCHOBHBIMU LEJIIMH U3Y4YeHUS PU3UKU B 00IIIEM 00pa30BAHUU SBISIOTCS:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYalOUIMXCSd K HAyYHOMY HW3YYEHUIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJe TMO3HaHHA U (HopMHUpOBaHHE
UCCIIEI0BATEIbCKOTO OTHOILEHHSI K OKPYKAIOILIUM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUs OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHE YMEHUI OOBACHATH SBJICHHS C UCIIOJIb30BaHNEM (DU3NYECKUX 3HAHUN U
HAaYYHBIX J0Ka3aTeNIbCTB;



e (opMupoBaHHE MPEICTABICHUNA O POIU (PU3UKHU JUISI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTH.

JlocTikeHnne 3TUX Lenel oOecreynBaeTcsi peuleHHeM CIEAYIONMX 3a7ad B Ipolecce

U3y4eHus Kypca (pU3MKK Ha ypOBHE CPEAHEro o01Iero oopa3oBaHus:

e [pUOOpETeHHE CHCTEMBl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJIEKYISIPHYIO (PU3UKY, HJIEKTPOAMHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

e (dopMupoBaHHE YMEHHMH TNPUMEHATH TEOPETUYECKHE 3HAHHUA JJs1 OOBICHEHUS
¢u3nUecKux SIBICHUH B MPHPOJIE M JUIS TNPHHATUS NPAKTUYECKUX pEIICHUH B
IOBCETHEBHOM KU3HU;

® OCBOGHHE CIIOCOOOB pEIICHUs pa3IMyYHBIX 3a7ad C SBHO 3aJaHHOM (pusmueckon
MOJIENBIO, 3a7ad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3HUYECKOMH
MOJIEJIH, aJICKBaTHOW yCIOBHSIM 33/1a4H;

® T[OHMMaHHE (PU3MUYECKUX OCHOB W NPUHIUIIOB JCWCTBUS TEXHHUUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS HAa OKPYKAIOIIYIO CPENY;

® OBJAJCHUE METOJAMH CAMOCTOSATENIFHOTO IUIAHMPOBAaHHS M MPOBEICHUS (DU3NUECKUX
SKCIIEPUMEHTOB, aHalW3a W  HHTEpHpeTalud  HWHPOPMAIMH,  ONpPEICIICHUS
JIOCTOBEPHOCTH MOJIYYCHHOTO Pe3yiIbTaTa;

® CO3/IaHUE YCJIOBUH JJIS Pa3BUTHUS YMEHHI MPOEKTHO-HCCIIEA0BATEIbCKOM, TBOPYECKON
NeSITETTbHOCTH.

MECTO YYEBHOTI' O TIPEJMETA «®U3UKA» B YYHEBHOM IIJIAHE

Ha usyuenue ¢usuku (0a30BBIi ypOBEHb) Ha YpPOBHE CpeIHEro oouiero oOpa3oBaHUS
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENb JIETaeT BHIOOp MpPOBEACHUS JT1a0OpaTOpHBIX padoT u
ONBITOB C Y4ETOM UHANBUYAIbHBIX OCOOEHHOCTENH 00yUaroIuXCs.

COJAEP/KAHUE OBYYEHUA
10 KJIACC
Paznes 1. ®u3nka u MeTOabI HAYYHOI'O TO3HAHMS

®usuka — Hayka o npupoje. Hayunele MeToasl MO3HaHUsA OKpyXkaromero mupa. Pomib
HKCIEPUMEHTA M TEOPHH B IPOIIECCE MO3HAHUS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue (usnueckux siBjaeHuid U npoueccoB. Hayunbsie runores3sl. dusnueckue
3aKOHBI U TeOpuH. [ paHHIIBI TPUMEHUMOCTH (PU3HMUYECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.

Ponp m mecro ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOM HaydyHOW KapTUHBI MHUpa, B
[IPAKTUYECKOU NEATEIbHOCTH JIFOJIECH.

Jlemoncmpayuu

Amnasiorossle 1 UG POBBIE U3MEPUTENIbHBIE TIPUOOPHI, KOMITBIOTEPHBIE TATUUKU.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe paBrkeHHMe. OTHOCHUTEIBHOCTh MEXaHWYECKOro JBHKeHHs. Cucrema
orcuéra. Tpaekropus.

[Tepemerienune, CKOpocTh (CpedHsisl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHUE
MaTepUaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBI KoOopaAMHAT. CoKeHUE NepeMelIeHU U
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJMHEHHOE IBMKeHHe. ['paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILEHUS MaTCpUAIbHON TOYKHA OT BPEMEHHU.

CBoOonHOe majeHune. Y CKopeHrue CBOOOHOTO Ta/ICHUS.



KpuBonuHeiiHoe nABWKEHHE. JIBU)KEHHME MaTepUaJbHOM TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOW 110 MOJYJII0 CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas cKopocTs. llepuon m
yacTora oOparenusi. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHHueckue yCTpoMCTBA W INPAKTUYECKOE IPUMEHEHHUE. CIHIOMETp, JBUKCHHE
CHaps1J10B, LIETIHBIE U PEMEHHBIE TIEpEayu.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETA, WIITIOCTPALIMS KHHEMATUYECKUX XapaKTEPUCTHUK JABUKECHHUSL.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaOGnronenue BuxkeHus Tena, OpOoIICHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaICHUSI.

HanpasiieHue CKOpOCTH TP IBHYKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3y4yeHrne HEpaBHOMEPHOIO ABMYKEHHUS C LIENBIO OIIPEIETICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBaHue  COOTHOLIEHUS ~ MEXAY  MYTAMH, [POWIEHHBIMH  TEJIOM  3a
IIOCJICZIOBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPM PaBHOYCKOPEHHOM [IBHKEHUM C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

W3y4eHne ABMKEHUS LIApUKA B BSI3KOM JKUJKOCTH.

N3yueHue ABMKEHUS Tena, OPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHOCTH ["annies. [lepBoiit 3akon HeroToHa. IHepLanbHbIe CUCTEMBI
OTCYETA.

Macca Tema. Cwma. [lpunnun cynepriosunmu cuil. Brtopoit 3akon HerooTona st
MaTepuanbHOi Touku. Tperuit 3akoH HproTOHA 1711 MaTepranbHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectH. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenune. Buapl Tpenust (mokosi, ckoyibxeHwus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosdoumnuent tpenns. Cuna conpoTUBIEHUS
IPU JIBUKEHHUH TE€Na B KUIAKOCTH WM rase.

[TocTynaTensHOE M BpallaTesIbHOE ABH)KEHHE a0COIFOTHO TBEPOTO Tea.

MOMEHT cuIbl OTHOCUTENBHO OCH BpameHus. Ilnedo cunel. YcimoBus paBHOBECHS
TBEPAOTO TEIIA.

TexHuueckue YCTpPOHCTBA M MpPaKTUYECKOE NPHUMEHEHUE: MOJIIUIHUKY, IBUXKEHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu
SIBiEeHME NHEPLMH.

CpaBHEHME MacC B3aUMOJICCTBYIOIINX TEI.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrnosxxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT Ae(pOopMaIiui.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U NAJCHUU.

CpaBHeHUE CUJT TPEHUS OKOSI, KAaUE€HUS U CKOJIbKEHHUS.

VYcnosus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHne ABMKeHUs OpycKa 110 HAKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIMX B IPY)KHMHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yclIOBUM pPaBHOBECHUS TBEPIOTO TeJla, HMEIOIIErO OCh BPAIICHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE



NMnynbsc MatepuanbHOl TOUKH (Tea), CUCTEMbl MaTepUAIbHBIX TOYEK. MIMIynbe cuiibl 1
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITYJIbca. PEakTUBHOE IBUIKEHHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernyeckass sHeprus maTepuaibHONW TOYKU. Teopema 00 HM3MEHEHMHM KHUHETHYECKOU
SHEPIHUHU.

[TorenuunanbHas sueprus. [loreHunanbHas 3Heprus ynpyro aeGopMupoBaHHON MPYKUHBL.
[TorennmanbHas SHEPrUs Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHuuanbHble M HEMOTEHIMANbHBIE CUJIbl. CBS3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHUEM MEXaHUYECKOM SHEPTrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHME: BOJAOMET, KOIEpP, IPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexos mOTEHLIMATBHON YHEPTHUH B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydyeHue aOCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHHMYEeCKOW SHEpruu Teja Ha
IIpUMEpE PacTSKEHHS] PE3UHOBOT'O JKI'yTa.

Pasnen 3. Mousekyasipaast pu3nka u TepMOAUHAMHKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU M UX ONBITHOE 000CHOBaHHUE.
BbpoynoBckoe nBmwxkenue. Qudbdys3us. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
BelecTBa. MoJiend CTPOEHHUs Ta30B, >KUIKOCTEH M TBEPIBIX Ted M OOBACHEHHE CBOWCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojelieid. Macca m pa3mepbl Mosiekysd. KonudecTBo BemiecTsa.
[TocrosinHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Monens upeansHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHUYECKON TEOpHUHU
ujeanpHOro rasa. AOCONIOTHas TemIeparypa Kak Mepa CpeaHeld KUHETHYeCKOH SHepruu
TEIJIOBOTrO JBM>KeHMs vactull rasza. Illkana Ttemneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporiecchl B UcaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacraBieHrne U30MPOLIECCOB: U30TEPMA,
M30x0pa, n3obapa.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3bIBAIOLINE JHUCKPETHOE CTPOCHME BellecTBa, (oTorpaduu MOJIEKYI
OPTraHNYECKUX COCTUHEHUM.

OnbITh! 0 AU PY3UH KUAKOCTEHN U Ta30B.

Mopenb GpOyHOBCKOTO JBUYKEHUS.

Mogens onbita HITepHa.

OnbIThI, TOKA3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Monens, MIUTFOCTpUpPYIOLIAas PUPOLY JaBJIECHUS ra3a Ha CTEHKH COCyaa.

OnBITHL, MJUTFOCTPUPYIOLME YPABHEHUE COCTOSHUS UI€aTIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

Onpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHUN 00bEéMa
KOMHATBHI, IaBJICHUS U TEMIIEPATypbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY ITApaMETPaMU COCTOSIHUS PA3pEKEHHOIO ra3a.

Tema 2. Ocnosvt mepmoounamuku



TepmoauHamuueckass cucrteMa. BHYTpEeHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoOb! e€ u3meHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHsS SHEprusi 0lHOATOMHOTO
UJICAIBHOIO ra3a. Busl Tenonepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydCHHE. Y IeIbHas
TEMJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IIPHU TEIUIONEpEaaye.

[Tonsstue 00 ammaGatHoM mporecce. IlepBblii 3akoH TepMomuHamukH. lIpumeHnenue
MEPBOro 3aKOHA TEPMOAMHAMUKHY K H3ompolieccaM. ['paduueckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoannamMuku. HeobpaTuMoCTh Po1IeCCOB B MPUPO/IE.

TemoBeie MamuHbL. [IpuHIUIIBL AEHCTBUS TemI0oBbIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TerIoBbIX MamuHax. KoaddumuenT nonesnoro naeictBus teruioBod Mammubl. [{ukin Kapao u
ero K03 GUIUEHT MOJIE3HOTO AEHCTBHS. DKOIOTHYECKHE MPOOIeMbl TEINIOIHEPT€TUKH.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHHUE: JBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpEHHEH HSHEPruu Tejla MPU COBEPUICHUH pPAOOTHI: BBUIET MPOOKH U3
OYTBUIKH TOJl JEHCTBHEM CXKaTOTO BO3JyXa, HarpeBanue 3(upa B JATYHHOH TpyOKe MyTEéM
TpeHus (BUICOAEMOHCTPAITSA).

N3menenne BHyTpeHHEH 2HEpruu (TeMIepaTyphbl) Teja Mpy TeIionepeaayde.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUTaTelsl BHYTPEHHEIO CTOPAHUs, PEAKTUBHOTO JIBUTaTEIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHO TeI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne u KoHAeHcamus. Vcmapenue u  kumneHue. AOCOTIOTHasT U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayXa. HacklleHHbI nap. YenpHas TemioTa napoodopa3zoBaHuUs.
3aBUCHUMOCTb TEMIIEPATyphl KUIIEHUS OT JJaBJICHMUS.

Teépnoe teno. Kpucrannnueckue u amopgHsbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAIJIOB.

Kunkue xpucramasl. CoBpeMeHHble Marepuayibl. l[lnaBnenue u kpucramnuzauus. YelbHas
TeroTa riasiaeHus. Cyonumarus.

YpaBHeHHE TEIUIOBOTO OalaHca.

TexHu4YecKkne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KAJIOPUMETP, TEXHOJOTUU TIOJYYCHHS COBPEMEHHBIX  MaTepuajioB, B TOM YHCIIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu moHMKEHHOM JTaBJICHUH.

CriocoObl U3MepeHus BIKHOCTH.

HalGnronenue HarpeBaHus U TUTABJICHHS KPUCTAIUTHYECKOTO BEIIIECTBA.

JleMoHCTpanus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepeHrie OTHOCUTENBHOM BIIaKHOCTH BO3yXa.

Pa3zgea 4. duekTpoauHaMuKa

Tema 1. dnexkmpocmamuxa

ONeKTpu3anusa Tel. OJIEeKTpUYecKuil 3apsan. JlBa BHIA BJIEKTPUYECKHX 3apsigoB.
[IpoBOIHUKY, TUDNEKTPUKH U MOJTYIPOBOJHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsinoB.  3akoH Kynona. ToueuHbll  3neKTpUYecKHil — 3apsi.
Onexrpuueckoe nose. HanpsokéHHocTh snexkTpuueckoro mnousd. [lpuHmun cyneprno3unuu
3JIEKTPUYECKUX NOJIeH. JINHNYM HanpsHKEHHOCTH JIEKTPUYECKOTO MOJIS.

PaGora cun snexrpocraruyeckoro moisiss. [loTeHmwan. Pa3HOCT  MOTEHIIHMATIOB.
[IpOoBOTHUKY M IUDJIEKTPUKH B JIEKTPOCTATUYECKOM ToJIe. J{M3IeKTpuyecKast IpOHULAEMOCTb.



OnekTpoéMkocTb. KonpeHcarop. DneKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OJHEPrus
3apsSYKEHHOI0 KOHJIEHCATOpA.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHHUE: JJIEKTPOCKOIL, 3JIEKTPOMETD,
JIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAECHCATOpP, KOMUPOBAJIBHBIM
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHLUIL JEHCTBUSA 3JIEKTPOMETPA.

B3auMozeiicTBue HadIEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTHYecKast 3allluTa.

JMBNEeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcAaTopa OT IUIOIIAAW  IJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATOpa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MICTOUHMKM TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1151 yyacTka LETH.

DIIEKTpUUECKOE CONPOTHUBIICHHE. VY aensHoe CONPOTUBIICHUE BEILIECTBA.
ITocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHNE ITPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JleHna. MOmHOCTb 31IEKTPUIECKOT0 TOKA.

DONeKTpOABMKYIIasl CUJIa U BHYTPEHHEE CONPOTUBIEHUE UCTOYHUKA TOKa. 3akoH Oma aist
MOJTHOM (3aMKHYTOM) anekTpuyeckoil nenu. KopoTkoe 3amblkaHue.

OneKTpOHHask MPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TPUMECHas MPOBOJUMOCTb MOJYIPOBOJIHUKOB.
CsaoiicTBa p—Nn-niepexona. IlomynpoBoJHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. DJIEKTPOJIUTHYECKAs
JUCCOITHAITUS. DIIEKTPOIIU3.

DNeKTpUUYECcKHil TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITENIbHBIN pa3psan. MomaHus.
ITna3zma.

TexHuueckue yCTpoMCTBA M MPAKTHUECKOE MPUMEHEHUE: aMIIEpMETP, BOJBTMETD,
peocTaT, HCTOYHUKHM TOKa, OJJIEKTpOHArpeBaTelbHble MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbl, TEPMOMETP COMPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM THOJT, TaJIbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUJIOLIATU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEUHEHHUE POBOIHUKOB.

[Ipsamoe m3MepeHue A3IEKTPOJABMKYIEH cuiibl. KOpoTkoe 3aMblKaHHE TrajbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psan U MpoOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSS MPOBOIUMOCTD JUOJA.



Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

H3ydeHne CMEIIaHHOTO COSAMHEHUSI PE3UCTOPOB.

W3mepeHne  JIEKTPOABMIKYILEH CHUJIbl MCTOYHMKA TOKA U €r0  BHYTPEHHEro
COTPOTUBIICHUS.

Hao6monenue anexrpoinusa.

MexknpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COJIEp’KaTENIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE, MOJIEb, H3MEPEHHUE.

Mamemamuxa: pelmieHHEe CHUCTEMBl ypaBHEHM, JHWHEWHas ¢QyHKOMs, mapabona,
runepOona, ux rpaduKu ¥ CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX MPOEKIMHU Ha OCU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHHE B KUBOU npupoze, nupdysus, ocMoc, TEI1ooOMeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPHUUECKHUE SBIICHUS B
JKUBOM IPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJ, MOJIb BEIIEeCTBa,
MOJIIpHasi Macca, TEIUIOBblE CBOMCTBA TBEPIBIX TEN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBa METAJNIOB, SJIEKTPOJIUTHYECKAS JUCCOIUAINS, TaTbBaHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue JBMXKEHUI C UCMOIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TE€XHHMKE, TMOJIIMIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXpPAaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYeCKas  3allluTa,  3a3¢MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPUHTEp, AJIEKTPOHArpeBaTeIbHbIE IMPUOOPHI,
3IIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KJIIACC
Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomazHUMHAA UHOYKYUSA

[TocrosiHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHMTOB. MarmuTHoe IIOJIE.
BekTop marHuTHOM MHAYKIMH. [I[puHIMN Cyniepno3niiuy MarHUTHBIX NOJIeH. JIMHNKM MarHUTHOM
uHAyKIMH. KapTuHa TuHUi MarHUTHON MHIYKIIMU TOJISl TOCTOSTHHBIX MarHUTOB.

MaruautHoe moje mpoBOAHMKA ¢ TOKOM. KapTuHa NMHMA MHIYKIIMM MarHUTHOTO MOJIs
JUIMHHOTO NPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzauMmoaericTBue MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HaIlPaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsyKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenna.

SIBneHne HneKTpOMarHWTHOM WHAYKIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKLUU.
DNeKTpOoABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAYKInK Papases.

BuxpeBoe snekrpuueckoe mojie. DJIEKTPOABIIKYIAS CHJIA HWHIAYKIMH B TNPOBOJHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HME CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILAsl CHJIa CAMOMHTYKIUH.

DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DIEKTPOMarHuTHOE MOJIE.



TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHE: IIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHL, UHIYKINOHHAs [1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHNE 3JIEKTPOHHOTO IyYKa MarHUTHBIM I1OJIEM.

JIuHMM MHOYKIMY MarHUTHOTO MOJIS.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBlieHUE ANEKTPOMArHUTHOM UHAYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHSI MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

N3yueHne MarHuTHOTO MOJIs1 KaTYLIKH C TOKOM.

HccnenoBanue 1eiCTBUS OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nes 5. Kosie6anus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHumMHble KOJ1e0AHUs

Konebarenpnass cucrema. CBoOOgHBIE MexaHWUYeCKHe KojeOaHus. [‘apMoHMUYecKue
konebanus. Ilepuon, dacrora, ammautyga u (aza konebanuil. I[lpyXMHHBII MasTHUK.
MaremaTnueckuil MasTHUK. YpaBHEHHE I'apMOHMUYECKHUX Kojebanuil. [IpeBpaieHue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJCATHHOM
KoJIeOATeIbHOM KOHType. AHAJIOrMs MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS! SHEPrUU B UCATBHOM KOJeOaTelIbHOM
KOHTYPE.

[IpencraBieHue o 3aTyxaromMx KojeOaHUsX. BeIHyX/IeHHbIE MeXaHUYeCKue KoeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[TepemennbIiil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HANPSKEHUS.

Tpanchopmarop. IlpousBonactBo, mepenada W MOTPEOJICHUE HIIEKTPUUYECKOM SHEPrHUu.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE AEKTpodHepruu. KynbpTypa ucCnonab3oBaHusA
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HMU.

TexHnueckue yCTpOHCTBA M NPAKTHUYECKOE IPUMEHEHME: DIIEKTPUUYECKUI 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JIMHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KosieOaTebHOM cUCTeMbI (IPYKUHHBIN WM MaTeMaTHYeCKUn
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBaHre CBONCTB BBIHYKICHHBIX KOIeOaHUH.

Ha6nronenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcmumnorpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKa W HAOpsOKEHUS OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mpu mociaenoBaTeIbHOM COEAVMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOPA.

Mopenp TMHUY AIIEKTPOIEPENAUN.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
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HccnenoBanue 3aBUCUMOCTH TIEPHOA MAJIBIX KOJIEOaHUH Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne nNepeMEHHOTO TOKa B ILENM M3 MOCJIEI0BATEIBbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexanudeckre BOJIHBI, yclIoBUsA pacrpocTtpanenus. [lepuon. CkopocTs pacnipocTpaHeHHst
W januHa BoONHBL [lomepeunble W mponaosbHBIE BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa Tona. TeMOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snektpomaruutHOi BosiHe. CBOWMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)XeHHe, IMpesioMIIeHue, Moispuszanus, Aaudpakuus, uHrepdepenuus. CKopocTb
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3E€KTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIel Cpeibl.

TexHuueckue ycTpoucTBa U IPAKTUUECKOE MPUMEHEHHE: MY3bIKaJbHbl€ MHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHUKE W MEIUIIMHE, Pajap, PaauONpUEMHHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

O06pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYyKa.

Habmroienue oTpaskeHus U MpeIoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenne nuntepdepeHny 1 AUPpakii MEXaHMUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUIUTYIOM M YacTOTOM
KoJie0aHui.

UccnenoBanue CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH:  OTPA)XEHHE, IMPEIOMIIEHUE,
nosnsipu3anus, 1udpakuus, HHTepGepeHIIns.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonuHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOIHOMN Cpeie.
JIyud cBera. ToUeUHBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne M300pakeHU B ILIOCKOM
3epKaie.

[Ipenmomnenue cBeTra. 3aKOHBI TMpPENOMIICHUs CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomieHus. [lomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHBId yroa MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

JHucnepcus ceeta. CrnoxxHbIi cocTaB 6enoro ceera. LIBer.

CoOwupatonue W paccewBaronie JHH3BL. ToHKas nuH3a. DOKYCHOE paccTOsHUE U
ONTHUYECKasl Cuia TOHKOW JUH3BIL. [locTpoeHne n3o0pakeHU B COOMPAIONIUX U PACCEHBAOIINX
nuH3ax. @opMysa TOHKOU JIMH3BI. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas ontuka. WuTepdepenius cBera. KorepeHTHbIE HWCTOYHUKU. Y CIOBUSA
HAOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmuss  cera. [udpakmumonnas pemérka. YcinoBue HaOMIOAEHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUH MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.
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TexHUYeCcKHue yCTPOWCTBA W MPAKTUYECKOE MPUMEHEHHWE: OYKH, Jyma, (oToarmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsE ONTHKA, AU(paKIMOHHAS
pelETKA, NOJISIPOUI.

Jlemoncmpayuu

[TpsimonuHENHOE pacnpoCTpaHEHUE, OTpPaKEHHWE U IpeloMieHHe cBeTa. OnTtuueckue
IPUOOPHI.

[TostHOE BHYTpEHHEE OTpakeHne. MoJiellb CBETOBOIA.

HccnenoBanue CBOMCTB M300paKCHHM B JIMH3aX.

Mogenu MUKpOCKOIIA, TEIECKOIIA.

Hab6nronenue naTepdepeHIinm cBeTa.

HaGmonenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[Tomy4yeHue cekTpa ¢ MOMOIIBIO PU3MBL.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habumronenune nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepenue nokasaress IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBONCTB N300paKeHHI B TMH3AX.

HabGmronenue qucnepcuu certa.

Pa3zngen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEIBLHOCTH

I'paHnLBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanbHOM TEOpUH
OTHOCHUTEJIbHOCTH: HMHBApPUAHTHOCTh MOJYJII CKOPOCTH CB€Ta B Bakyyme, MPUHUUI
OTHOCHUTEIILHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U COKpAIEHUE AJIUHBI.

DHEprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.

Pa3zpnen 7. KBanToBas ¢pusuka

Tema 1. Dnemenmol KGAHMOGOU ONMUKU

®oronsl. ®opmyna Ilnanka cBs3u dHEpPrun GOTOHA C €r0 YaCTOTOW. DHEPrUusl U UMIYJIbC
¢doroHa.

OtkpeiTue u wucciaenaoanue Qororddexra. Omnbitet A. T. CromeroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmTeitna 1 Gpororddekra. «KpacHas rpanuna» gorosddexra.

Hasnenue ceera. Onbite [1. H. JIeGenena.

XUMHUYECKOE IEMCTBHUE CBETA.

TexHU4YeCKHe yCTPOWCTBA M TPAKTHYECKOE NMPUMEHEHHE: (POTOIIEMEHT, (POTOAATUHK,
coNTHe4Has OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poToddekTa.

Cseroauog.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -wactuil. [lmanerapHas
monenb atoMa. [loctynater bopa. M3nyuenue u mornomieHne GOTOHOB MpHU MEPEXOAE aToma C
OIHOTO YpPOBHS 3HEpruM Ha Jpyrod. Buasl crnekTpoB. CHekTp YpOBHEH SHEpruM aroMa
BOZIOpOAA.

BosHoBbIe cBoiicTBa yacTull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW Tyaau3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JTyYeHHE.

TexHuueckne YCTPOMCTBA M NPAKTHYECKOE MPUMEHEHUE: CIEKTpaJIbHBIA aHalu3
(ciekTpockon), Ja3ep, KBAHTOBBIA KOMITBIOTED.
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Jlemoncmpayuu

Mopenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue inHedvaTbIX CleKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HabGntonenue nuneiyaToro crexkrpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTBI,  JIOKa3bIBAIOLUE  CIOXKHOCTh CTpOEHMS  s1pa. OTtkpbiTHE
paauoaktuBHOCTH. OnbIThl Pe3epdopaa no onpenenenuo cocraBa paAuoOaKTUBHOTO U3JIy4EHUS.
CgoiictBa anb(da-, 6eta-, raMmma-u3aydeHus. Biusaue painoakTUBHOCTH HA KHUBBIE OPraHU3MBI.

OtkpbiTHEe TIpoTOHAa W HedTpoHa. Hykmonuas mopens siapa ['eitzenOepra—lBaHeHKoO.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.

Anbda-pacniaa. DIEeKTPOHHBIA W MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydenue. 3aKoH
PaAMOAaKTUBHOIO pacmaja.

DHeprus CBS3U HYKIOHOB B siape. Anepubie cunbl. [ledekt maccsl sapa.

Snepusle peakuuu. [lenenue u CUHTE3 SIED.

Snepubiii  peaktop. TepmosmepHbiii cuHTe3. [IpoOieMbl W MEPCHEKTHBBI  SACPHOU
AHEPreTUKU. DKOJIOTUUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.

MeTto/1bl HaONIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHULL.

dyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (hr3nueckoi KapTHHBI MUpA.

TexHuueckue ycTpoHCTBa U MPAaKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SAJIEPHBIN peakTop, aTOMHass boMOa.

Jlemoncmpayuu

CUY€TynK HOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Otanbl  pa3BUTHS  acTpoHOMuUHU. [IpuknagHOoe ©W  MHUPOBO33PEHUECKOE 3HAUCHHUE
aACTPOHOMHUHU.

Bun 3Bé3anoro neba. Co3Besust, spkue 3BE31bl, JIAHETHI, X BUAUMOE JABHKEHHE.

ConneyHas cucrema.

Connue. Conneunas axkTuBHOCTh. Mcrtounuk sHeprum ConHuma u 3BE34. 3BE3ABI, X
OCHOBHBIC XapaKTEPHUCTUKHU. JlpuarpaMma «CHEKTPaTbHBIA KJIacC — CBETUMOCTbY». 3BE3[IbI
[JIaBHOM MOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» MJig 3BE3] TJIaBHOU
nocneaoBaTenbHOCTH. BHyTpenHnee crpoenue 3BE3n. CoBpeMeHHbIE TPEACTAaBICHUS O
IIPOUCXOXKAECHNN U 3Botolnu CoslHIA U 3BE311. DTalnbl XKU3HU 3BE3 L.

Mineunsiii [1yte — Hamia I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIApax TalaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanue ramaktuk. Teopus
Bonsoro B3peiBa. PennkroBoe nzimydyeHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnsie npodiaemMbl aCTPOHOMUHU.

Yuenuueckue nabnrooenus

Habmionenus HeBOOPY>KEHHBIM TJ1a30M C MCIOJIB30BAaHHEM KOMITBIOTEPHBIX MPUIOKEHUN
JUTSL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nosymapus 1 sipkue 3BE3/1bl.

Hab6mronenus B Teneckon JIynsl, maner, Miegnoro [lyTu.

O0o0maroniee NOBTOpPeHUE
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Ponp ¢u3mku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
STUYECKON cdepax [eATeNbHOCTH YelOBeKa, pPOjdb M MeCTO (U3MKH M acCTPOHOMHUU B
COBPEMEHHOM HAayyHOW KapTHHE MHUpPA, pPOIb (PHU3HUECKOW Teopur B (HOPMHPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001LEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEACTABIECHUIN O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 11 Kkilacce OCymIeCTBISiCTCS C Y4ETOM
COJIEp)KaTENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMH MaTreMaThKH, OWOJIOTUH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
3KCHEPUMEHT, MOJECIUPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelleHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHIE€HC, OCHOBHOE TPHUIOHOMETPHUUYECKOE TOXJIECTBO, BEKTOPbl M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MPU3HAKU TI0J1I00US TPEYTOIbHUKOB, OIPEIeICHHE TUIOIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: snekTpuyeckue SBIECHUS B XUBOM MpHUpoOAE, KojieOaTelabHbIE IBHKEHUS B
J)KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B JKUBOM IMPUPOJE, NEWCTBHE pPAJUALMK HA >KUBbBIC
OpraHU3MBlI.

Xumus: cTpoeHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPABIX Ted,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIEKTPATIbHBIN aHAIN3.

l'eocpaghus: marHUTHBIE TONIOCA 3€MITH, 3aJIEKH MAarHUTHBIX PyI, (poTochEéMKa 3eMHOI
MOBEPXHOCTH, MPECKa3aHNE 3eMIIETPSCEHUH.

Texnonozus: MTMHUM DJIEKTPOIIEpEay, TEHEPATOP NEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIb,
WHAYKIIMOHHAs Te€4yb, pajnap, paJuoNpUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapest.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBLHIEI'O OPA30BAHUSA
OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpeaHero o0Imero odpazoBaHUs
(6a30BBIf  YpPOBEHB) JIOJDKHO  OOECHEUUTh  JIOCTHIKEHHE  CICIYIONIUX  JIMYHOCTHBIX,
MeETanpeMETHBIX U MTPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.
JIMUHOCTHBIE PE3YJIbTATHBI
JIM4HOCTHBIE PE3yabTaThl OCBOCHHUS y4eOHOro mpeamera «Du3uka» AOHKHBI OTPaXkaThb
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOACTBOBATHCS C(POPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlMid, TO3UTHUBHBIX BHYTPEHHUX
yOXKIIEHU, COOTBETCTBYIOIIMX TPATUWIMOHHBIM IIEHHOCTSM POCCHUCKOTO  0O0IIecTBa,
pacHIMpEeHHe KU3HEHHOTO OMNbITa U OMNbITa AEITEIBHOCTH B MPOLECCE peaiu3alid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHFHON IEATETLHOCTH, B TOM YHUCJIE B YaCTH:
1) rpamaaHCKOro BOCIUTAHMS:
c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMM  OOydYarOmIeToCs KaKk aKTHBHOTO |
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;
MPUHATHE TPAJUIUOHHBIX OOIIEYETOBEUECKUX TYMAHUCTHYECKUX M JEMOKPATHYECKUX
IIGHHOCTEH;
TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;
YMEHUE B3aWMOJECHCTBOBATh C COLUMAIBHBIMM HHCTUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;
TFOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU I€ATEIbHOCTH;
2)IaTPpHOTHYECKOr0 BOCIIUTAHUS:
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c(OpPMHPOBAHHOCTH POCCUHUCKOM Ipa)1aHCKOW UACHTUYHOCTH, MATPUOTHU3MA;

LIECHHOCTHOE OTHOIIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JIOCTH)KEHHUSM POCCUHUCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CITOCOOHOCTH OIICHWBATh CUTYAI[MI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B JICATEIbHOCTH YUEHOTO;

OCO3HAHHWE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYAyIIEero;

4)3cTeTHYECKOr0 BOCTIUTAHMSI:

3CTETUYECKOE OTHOIIECHUE K MHUPY, BKIIFOYasi 3CTETUKY HAYYHOI'O TBOPYECTBA, MPUCYILIETO
¢du3nveckoil Hayke;

5)TpyoBOro BoCHUTAHMS:

UHTEpEeC K pa3uuHbiM chepamM MpoPeCcCHOHATBHONW JCSITEILHOCTH, B TOM YHCIE
CBA3aHHBIM C (U3MKOW W TEXHHMKOW, YMEHHME COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
po()eCCUU U PeaTM30BbIBATh COOCTBEHHBIE )KM3HEHHBIC TUIAHBL;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOPa30BaHUIO B 00JacTH (DU3UKH Ha
MPOTSKEHUH BCEU KU3HU;

6)3K0JI0TrHYeCKOro BOCIIMTAHUA:

c()OPMUPOBAHHOCTh JKOJIOTUYCCKOW KYJIBTYPBI, OCO3HAHHE TJIOOATHLHOTO XapakTepa
9KOJIOTHYECKHX MPOOIIEM;

IUIAHUPOBAHUE M OCYLIECTBICHUE JEUCTBUM B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMSA
1eJel yCTOMYMBOTO pa3BUTHSI UEJIOBEUECTBA;

pacuIupeHre OmbITa JACSATEIBHOCTH JKOJOTHYECKOW HAINpaBIEHHOCTH Ha OCHOBE
UMEIOTNXCS 3HAHUM 10 (pu3mKe;

7)UEeHHOCTH HAYYHOI'O NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs PU3NIECKON HAYKU;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENbHOCTH, TOTOBHOCTh B MPOIECCe M3YUeHUS (DU3UKU
OCYIIECTBIISITh MMPOCKTHYIO U UCCIIEIOBATEIBCKYIO IEITEIbHOCTh MHIUBUIyaIbHO U B TPYIIIIE.

METAIIPEJAMETHBIE PE3YJIbTATDBI
Ilo3naBaTebHbIE YHHBePCcAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBbie Jjoruueckne aqeiicTBUSA:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3MpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATH eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUH UX JTOCTHIKEHNS,

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (PU3NYECKUX SBICHUSX;

pa3zpabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YYETOM aHAIN3a UMEIOIINXCS MaTEPHATbHBIX
Y HEMaTepHaAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHWBATh COOTBETCTBHE PE3YJIbTATOB IIEIISM,
OIICHUBATh PUCKHU MOCIEACTBUI IESITEIHOCTH;

KOOPJIMHUPOBATh U BBINONHATH PA0OTy B YCIOBHUAX PEATBHOT0, BHUPTYAIHHOTO |
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIINICHUE MTPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

Bba3zoBbie nccienoBarebCKHue AeiiCTBHUA:

BIIJICTh HAYYHOH TEPMHHOJOTHEH, KIIOYEBBIMHU TMOHATHSAMH M METOAaMHU (U3HUIECKOM
HAYKU;

BIIQJICTh HABBIKAMH Y4EOHO-HCCIIEOBATEIILCKON M TPOSKTHOM JIEATEILHOCTH B OOJACTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METO/OB PEIICHHS 3aa9
(U3UYECKOTO CoNep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METOI0B ITO3HAHHS;
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BIAJETh BHUJAMH JACSATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS, €r0 HUHTEpIpEeTaluu,
npeoOpa3oBaHUI0 M NPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE MpPH
CO3IaHUH YUEOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHBIC CBSI3W M AKTyaJlM3UpOBATh 3aJady, BbIABUIATh
TUTNOTE3y €€ peIlleHUs,, HaXOAUTh apryMEHThl JIg JIOKAa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUHU PELICHMUS;

aHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEHICHUS 3aJauyd pe3yibTaThl, KPUTHUYECKHU
OLICHUBAThH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTh U (popMynHpoBaTH COOCTBEHHBIC 3aJaud B O0Pa30BATEIBHOW NEATEIHHOCTH, B
TOM YHUCIIE IPU U3YYCHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh IPUOOPETEHHBIHN OIIBIT,

YMETb MEPEHOCUTH 3HAHUS MO (PU3MKE B IPAKTHUUECKYIO 001aCTh KUZHEAEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IIPEAJIaraTb OPUTMHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Patora ¢ undopmanmeii:

BJIQJICTh HABBIKAMH TIOJTY4YeHHUS WH(OpPMAHUHA (PUINISCKOTO COJIEPKAHUS M3 MCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSTENIbHO OCYHIECTBJISATh IIOUCK, AaHAJM3, CHUCTEMAaTHU3alUIl0 U
WHTEPIIPETANNIO HH(POPMAIIHK Pa3IMIHBIX BUIOB U (hOPM IIPEIICTABICHHUS,

OILICHUBATh JOCTOBEPHOCTH MH(OpPMAIIHH;

UCIIOJIB30BaTh CpPEICTBA HWH(DPOPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3a/ad C COOJIOJICHUEM
TpeOOBaHUI YPrOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECypCOCOEPEKEeHNUs, TTPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHOW OE30MMacCHOCTH;

CO371aBaTh TEKCThl (PU3MUYECKOTO COJEpPKaHHS B pa3IWyHbIX (opmatax c yd€Ttom
Ha3HayeHWs WHGOpPMAllMM © 1EJNEeBOM ayAWTOpPHM, BBIOUpas ONTUMAaJIbHYIO GopMy
MIPEICTABJICHUS U BU3YaTU3AIINH.

KoMmyHnKaTHBHBIE YHUBepCaJIbHbIE YUeOHbIC 1eliCTBUA:

OCYIIECTBIISATh OOIIEHNE HA YpOoKaxX (PU3UKH M BO BHEYPOUHOH JCATEIHHOCTH,

pacro3HaBaTh MPEANOCHIIKYA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIH30BAHHEM SI3BIKOBBIX
CPENCTB;

MMOHUMATh U UCIOJIb30BaTh MIPEUMYIIECTBA KOMAHJHOW U WHIUBUIYAIbHOU PabOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C y4€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4eHa KOJIEKTHBA,

MPUHUMATh LEJTU COBMECTHON JESITeNIbHOCTH, OpPraHMW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUSA MO €€ TOCTHMIKEHMIO: COCTAaBJIAThH IUIAaH JEHUCTBUH, pPACHPENENSITh POIU C Y4ETOM
MHEHUH Y9aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHON PabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO yJYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTh HOBBIE TPOEKTHI, OIICHWBATh HJICH C TMO3WIIMHM HOBHU3HBI, OPUTHHAIBLHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETUUECKOE TIOBEJACHHUE B PA3IMYHBIX CUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, OBITH MHUIIHATHBHBIM.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHUS
Camoopranuzanus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATENIbHYIO NESATENLHOCTh B 00JacTu (PU3MKU U

ACTPOHOMUH, BBISIBJISITH TPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H,
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CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHUS Pacu€THBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBIMIOJTHEHUSI TMPAKTUYECKOM paboThl ¢ Y4ETOM HUMEIOUIUXCS PECYpCcoOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JTaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacuMpsATh paMKH Y4eOHOTO IIpeMETa Ha OCHOBE JIMUHBIX MPENNOYTCHUN;

JIeJIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CrocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO JPYIULIUKA B OONACTH (PU3UKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbII U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

JaBaTh OLEHKY HOBBIM CHUTYallMsM, BHOCHUTb KOPPEKTHUBBI B JESATEIbHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIa/IETh HaBBIKAMH MO3HABATEIBHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JCHCTBUN
Y MBICIIUTEIBHBIX IPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUI;

UCIIOJIb30BATh MPUEMBI pedIeKCHH JIJIsl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEILICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€ PE3YNIbTATOB IEATEIbHOCTH;

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MIPH aHATHU3E Pe3yIbTaTOB ACITEIbHOCTH;

IpU3HABaTh CBOE MIPABO U IIPABO APYTUX HA OIIUOKU.

B nportiecce AO0CTHXEHUSI TUYHOCTHBIX PE3yIbTaTOB OCBOCHUS MTPOrPaMMBI MO (GU3UKE AJIs
YPOBHSI CpeHEro oO0IIero o0pa3oBaHus y O0yUYaIOIIMXCA COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
UHTEJUIEKT, MPeAnoaralouii copMIUpOBaHHOCTb:

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HANpaBJIEHUS Pa3BUTHUS COOCTBEHHOMN 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

caMOperyJIupoBaHus, BKJIIOYAIOILETO CaMOKOHTPOJIb, yMEHHE NPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTH aJalTHPOBAaThCS K SMOLMOHAIBHBIM
M3MEHEHHUSM U IPOSBIATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALlMM, BKJIIOYAIOIIEH CTPEMIIEHHME K JOCTH)KEHHIO LIENIM U YCHEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE JIEWCTBOBATh UCXOS U3 CBOMX BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE APYIHX,
YUUTBIBATh €r0 MPH OCYIECTBICHUN OOLIEHUS, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKMUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIMX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C IPYTUMHU
JOJIbMH, 3a00TUTHCSI, TPOSBISATH UHTEPEC U pa3periaTbh KOHQIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K xonny o6yuenus B 10 kJjiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JNEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (HU3UKU B (POPMHPOBAHUHU COBPEMEHHOM
HAayYyHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOTHH, B IPAaKTHYECKOMN
JIeSITeIIbHOCTH JIFOJICH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTeMa OTCUéTa, aOCOJIOTHO TBEPAOE TENIO, UACATbHBIA Ta3, MOJENIU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUECUYHBIH DJIEKTPUUYECKHUM 3aps] MpU PELICHUU
bu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIECHUS (IIPOIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISPHO-KMHETUYECKOW TEOpUU CTPOEHHUS BEUIeCTBa M 3JIEKTPOIUHAMUKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MIBIKEHHE, CBOOOJHOE NaJeHue Tel,
IBIDKCHUE TIO OKPY)XHOCTH, WHEpIHMs, B3auMojehncTBue Tei, auddys3us, OpoyHOBCKOE
JBI)KEHUE, CTPOCHHUE XKUJIKOCTEW M TBEPABIX Tell, U3MEHEHHEe 00BhEMa Ten NMpH HarpeBaHHH
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(OXJMaXxkJIeHUN ), TEIUIOBOE PaBHOBECHUE, UCTIAPEHUE, KOHJEHCAlU, TIJIaBJICHUE, KPUCTAILTU3ALINS,
KHUIIEHUE, BJIAXXHOCTh BO3/yXa, IOBBINICHUE JAaBJICHUS ra3a IPU €r0 HAarpeBaHUU B 3aKPBITOM
cocyJie, CBA3b MEXIYy IapaMeTpaMu COCTOSHHS Ta3a B H30IpOIeccax, dSJEKTPU3ALMS Tell,
B3aUMO/ICHCTBUE 3aPsI0B;

OTHCHIBATh MEXAHMUYECKOE JIBIDKEHUE, UCTONB3Ys (PM3MUECKHUE BEITUYHMHBI: KOOPIMHATA,
yTh, NEPEMEILIECHHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJla, UMITYJIbC Tela, KHHETHYeCKas
DHEprus, MOTCHIMAIbHAS JHEPTUs, MEXaHHYeckas padoTa, MEXaHHUYECKas MOIIHOCTh; TpHU
ONKMCAHUU TMPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYCHHSI U CIUHUIIBI, HAXOAUTH (DOPMYIIbI, CBS3BIBAIONINE NAaHHYIO (PU3NYECKYIO BETUYUHY
C ApYTMMH BEIMYUHAMM;

ONUCHIBATh HW3Y4YEHHBIC TEIUIOBBIC CBOWCTBA TEJN M TEIUIOBBIC SIBJICHUS, HCIOJIb3Ys
¢dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XAO0THYECKOTO JBMKEHUS MOJICKYJ, CpPEAHEKBaJApaTU4YHAs CKOPOCTh MOJIEKYJ, KOJIHYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, padora raza, Kod((UIMEHT IOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATEJIS; TIPU OTMMCAHUU MTPABUIILHO TPAKTOBATh (PU3UUYECKUN CMBICI HCTIOJIb3yEeMbIX BEJTUYHH,
uX O00O03HAYeHHWS U EOUHHIIBI, HAaXOIUTh (OPMYJBI, CBS3BIBAIOIIUE JAaHHYIO (PUINYECKYIO
BEJIMYMHY C IPYTUMHU BEIIMUUHAM;

ONUCHIBATh M3YYEHHBIE SJIEKTPUUECKHE CBOWCTBA BELIECTBA U DJIEKTPUUECKHUE SBIICHMS
(TIporIecchl), MCTONb3Ysl (PU3UUECKHUE BETUYMHBL: AIEKTPUUYECKUH 3apsii, dJIEKTPUUYECKOE IOJIe,
HaIpsSOKEHHOCTh MOJS, IOTEHUWAJ, pa3HOCTh MOTEHIHUAIOB; IpPU ONHCAHUM IPABUIBHO
TPAKTOBATh (PUIUYCCKUI CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS W CIAWHHIIG;
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEIHMUMHY C APYTUMHU BETMYUHAMU;

aHAJTM3UPOBATh (PU3UYECKUE TPOIECCHl W SIBICHMS, MCTONB3Yys (PU3UUYECKHE 3aKOHBI U
MPUHLIMIBL: 3aKOH BceMUpHOro tarorenus, I, II m III 3axkonpl HproToHa, 3aKOH COXpaHEHUs
MEXaHUYECKON PHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, MPUHIIUI CYNEPIO3UIIMN CUJI, TIPUHITUTIT
paBHOIPaBUsl MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS
BEII[ECTBA, Ta30BbIC€ 3aKOHBI, CBSI3b CpPeIHEH KHUHETHYECKOW HSHEPIHH TEIUIOBOTO JIBUKEHUS
MOJIEKYJI C aOCOMIOTHOM TeMmrepaTypoii, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsfa, 3akoH KylloHa, TmpW 3TOM pas3iuyaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BhIPAKEHUE U YCIOBHUS (TPaHUIIbl, 001aCTH) MPUMEHUMOCTH;

OOBSCHITH OCHOBHBIC MPUHIIUIIBI JEHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPOMNCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJIHSTh JKCIEPUMEHTHI IO HCCIEIOBAHUIO (U3MUYECKUX SIBJICHHH M TPOIECCOB C
UCTIONIb30BAaHWEM TPSMBIX W KOCBEHHBIX HW3MEpEHWil, TMpu dSToM  (HOpMYIHpOBAThH
npobnemMy/3agady W THUIOTE3y Y4eOHOro OSKCHEpPHUMEHTa, COoOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U OPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISATh TIPSIMBIE M KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIUYUH, TPH STOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HUCHOJIB30BaHUEM
NPSIMBIX HW3MEPEHUN, TMPU HSTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH PE3YJIbTAThI
MOJTyYEHHOW 3aBUCUMOCTH (PH3UYECKUX BEIUYHMH B BUJIE TaOIHUI] U TpadUKOB, JeNaTh BBHIBOJbI
0 pe3yabTaTaM UCCIIeIOBaHUS;

coOnrofaTh mpaBuiaa O€30MacHOTO TpyAa MPH TMPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4eOHO-UCCIENOBATENLCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PYIOBAHUS;

pemate pacu€THbIE 3aJayd C SIBHO 3aJaHHON (U3UYECKOM MOJENbl0, HCIONb3Ys
dbusznyecKre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAlIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeIb, BBIACNATH (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXoIuWMble s e€ peleHus,
MIPOBOAMTH PACUETHI U OLIEHUBATH PEATbHOCTD MOyYEHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI,
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pelaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKU HEMPOTHUBOPEUYMBYIO LEMNOUKY
paccyKIeHUI ¢ ONIOPOi Ha U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UUYECKHE SBICHHUS;

UCTOJB30BaTh MPH pPEUICHHH Y4eOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [yl IIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAlMM U IPEICTaBlICHUs y4yeOHOH u
HAYYHO-TIOMYJISIPHOH HMH(OpMAIMK, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh [10JIy4aeMyto HH(POPMaLUIO;

NPUBOUTH MPHUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YyUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (U3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHus 6€30MaCHOCTH TP OOpALEHUHU C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHHS 3/I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIEH cpene;

paboTaTh B IpyIIE C BBHIIOJIHEHUEM Pa3IMUHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh padoTy
TPYIIIbI, PAalMOHAIBFHO paclpeneNiaTh OOf3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYaLUsX, aJleKBaTHO OLICHMBATh BKJIAJ KaXJOI'0 M3 YYaCTHUKOB IPYIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.

K koniy o0yuenus B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTO (U3UKU B (GOPMHUPOBAHUM COBPEMEHHOU
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHH, B IIPAKTUYECKOH
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YYUTHIBATh TPAHMUIBI TPUMEHEHUS HW3YYEHHBIX (U3UYECKUX MOJENeH: TOYCUHBIH
JNIEKTPUYECKUN 3apsif, Jyd CBETa, TOYEUYHBIM MCTOYHHUK CBETA, SAEpHas MOJEIb aToOMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'0 Si/Jpa MU pelleHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOJIMHAMUKHA M KBAaHTOBOM (DM3MKH: AJIEKTpUYEcKasi MPOBOAUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHuTHOE [JEHCTBUS TOKA, B3aUMOJECHCTBUE MArHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsf,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS M BOJHBI, IPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTpaKeHHeE,
npenomiieHue, HHTepdepeHuus, audpakuus W TMOJSIpU3alUg CBETa, JUCIEpCUsi CBETa,
dorornekrpudeckuii 3¢ ekt (porodddext), cBeTOBOE NaBleHNE, BOZHUKHOBEHUE THHEHUATOr0
CIIEKTpa aToMa BOJOPOJIa, ECTECTBEHHAsI U HCKYCCTBEHHAs PaJiMOAKTUBHOCTH;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIleCTBa (JIEKTPUYECKHE, MAarHUTHBIC, ONTHYECKHUE,
AIIEKTPUYECKYIO MPOBOANMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTIONB3Yys (U3UYECKHUE BEITUYMHBL: DJIEKTPUUYECKHH 3apsil, cuja TOKa, DIEKTPUYECKOe
HaIpsKEHUE, IEKTPUUECKOE COIPOTHUBIICHUE, Pa3HOCTh MOTEHIIUAIIOB, JIEKTPOABIKYILASL CHIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Moiis, cwia Ammnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUUYECKOIO0 M MarHUTHOTO MOJIEH, MEepuoJa W 4YacToTa KosieOaHu B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U cujla TOKa B IPOIecce FapMOHUYECKHX IJIEKTPOMArHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, NpPU OMUCAHUHM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OOO03HAUEHUS M €JMHMIIBI,
yKa3bIBaTh (POPMYIIbI, CBS3BbIBAIOIINE JAHHYIO (DU3HUECKYIO BEIMUUHY C APYTUMH BETMYHMHAMY;

ONHUCBHIBATh M3YYEHHBIE KBAHTOBBIC SIBJIEHUS W TPOLIECCHI, HUCHONb3YS (PU3HMUECKue
BEJIMUMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMOoJypacnaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONUCAHUHU
IPaBUIbHO TPAaKTOBaThb (U3UYECKUN CMBICH MCIOJIB3YEMbIX BEJIMYMH, HUX OOO3HAa4YeHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE TAHHYIO (PM3UYECKYIO BEIMUYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HAaYEHUE (PU3MUECKON BETUYMHBI;

aHaU3UpPOBaTh (PpU3MUYECKHE MpPOIECChl U SIBICHUS, UCHONB3yd (PU3MYECKUE 3aKOHBI U
OPUHLOMINBL 3aKkOH OMa, 3aKOHBI IIOCIENOBAaTENBHOIO M IAPAJICIBHOIO  COCIUHEHUS
IIPOBOJHUKOB, 3akOH JDKoyins—JIeHnma, 3akOH JJIEKTPOMAarHUTHOM  MHIYKLUH, 3aKOH
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IOPSAMOJIMHEHHOTO PAaCIpPOCTPAHEHUsI CBETAa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI NMPETOMIICHUS
cBeTa, ypaBHeHHe OWHITeHHa 118 GoTodddekTa, 3aKOH COXpaHEHUS SHEPruu, 3aKOH
COXpaHEHHMsI HMMYJIbCa, 3aKOH COXPAHEHHUS 3JIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHUs
MaccoOBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH pagMOaKTUBHOTO pacmajaa, MpU ITOM pa3inyaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOEe BBIPAKEHUE W YCIOBHS (TPaHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

OTIpeNeNIATh HAIpPaBJICHUE BEKTOpPA MHAYKIWHW MAarHUTHOTO TOJSI NMPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOMTH M ONHCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€PKAJIOM, TOHKOH JTIMH30M;

BBIMOJHATh JKCIEPUMEHTHl 10 HUCCIIEJOBAHUIO (PU3UYECKUX SIBICHUH W IPOLECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEHWil: mnpu dSToM  (GOpPMYIHPOBATh
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOro OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISITh TMPSAMbIE U KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKUX BEIUYHH, TPU ITOM
BBIOMPATh ONTHMAJBHBI CIIOCOO W3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPEIIHOCTEeN U3MEPEHHIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAHUEM IMPSIMBIX W3MEPEHHN:
IpU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (PUKCHPOBATH PE3YIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nveckux BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, [AenaTh BBIBOABI IO pe3yiabTaTaM
UCCJICIOBAHMUS,

coOnronarh mnpaBuia O€30IaCHOIO TpyAa IMPU HIPOBEACHUM HCCIEIOBAaHUN B paMKax
yu4eOHOr0 9SKCIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOH M  TMPOEKTHOW JESTENbHOCTH C
UCTIOJIF30BaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
¢du3nveckre 3aKOHBI M IPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33J1a4d BHIOMPATh (PU3NIECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATLHOCTH MOyYSCHHOTO 3HAUCHHSI (PU3MYECKON BEIMIHHEI,

peliaTe KayecTBEHHbIE 3aJaud: BBICTpAUBATh JIOTUYECKH HEMPOTHBOPEUYHBYIO IIETIOYKY
paccyXJIeHH ¢ OMOpo Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBIICHUS,

UCMOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3a7ad COBPEMEHHblE HH(OpPMAIMOHHbIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMH U TPEICTABICHHUS y4eOHOW W
HAyYHO-TIOMYJISIPHON HMH(pOpPMAINK, MOJYYeHHON W3 Ppa3NUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3MPOBATH MOJTydaeMylo HHPOPMAIIHIO;

OOBSCHSATH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyiaTh
YCIIOBHS UX 0€30ITacCHOTO MCIIOJIb30BaHMSI B TIOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIA/a POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIMIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUSA MO (HU3UKE B TOBCEIHEBHOW JKU3HHU IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHnH ¢ MPUOOPaMH U TEXHUYECKUMHU yCTPOUCTBAMU, ISt
COXpPaHEHHMs 3]I0POBbsI U COOIIOJICHHUS HOPM KOJIOTHYECKOTO MOBE/ICHUS B OKpYXKarolleil cpene;

paboTaTh B TPYIIE C BHINIOTHEHUEM PA3IMIHBIX COIMATIBHBIX POJICH, TUIAHUPOBATh paboTy
TPYNONbl, palMOHAIbHO pacCHpeneNsTh OOS3aHHOCTH U IJIAHUPOBATh JIEATEIHHOCTH B
HECTaHJAPTHBIX CHUTYaIlHsX, aJeKBATHO OIEHWBATH BKJAJ KaXKIOTO W3 yYaCTHHUKOB TPYIIBI B
pelIeHne paccMaTpuBaeMoil MpooIIeMBl.

CucreMa OLeHKH IVIAHMPYEMBIX Pe3yJIbTATOB HA YPOKaX (PU3UKH.

Copnepxanure 1 00beM MaTepuaia, MoJUIekKAIIero MpoBepKe, OMPENeNIIeTCs] IPOrpaMMOii.
[Ipu mnpoBepke YCBOEGHHs MaTepuajga HYKHO BBIABIATH IIOJHOTY, IPOYHOCTb YCBOEHUS
00y4aromyMHUCs TEOPUU U YMEHHUS NMPHUMEHATh €€ Ha NMPAKTHKE B 3HAKOMBIX M HE3HAKOMBIX
CUTYaLMsIX.
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OcHOBHBIMU (popMamMH IPOBEPKU 3HAHUNA U YMEHHMH OOy4aromuxcs 1o (Gu3mke sBIsioTCs
NUCBMEHHAs KOHTpPOJbHAs paboTa, JsaboparopHas paboTa, NpaKTHYeCKas pabora,
caMocCTosATeNIbHas PaboTa, TECTUPOBAHHUE U YCTHBII OMpOC.

[Ipn oueHKe NMMCHMEHHBIX M YCTHBIX OTBETOB YYHTENb B IIEPBYIO OUEpElb YYUTHIBACT
NOKa3aHHble OOydYaromuMHCS 3HaHUS U yMeHHUs. OIEHKa 3aBHCHUT TaKKe OT HAJIU4YUs H
XapakTepa MOTrPeIHOCTeH, JOMYIIEHHBIX 00yYarOIIMUCS.

Jna ycmuvix omeemog onpeoensaiomca ciedyroujue Kpumepuu OU4eHoK:

Ouenka «5» cTaBUTCA B TOM Clly4yae, €Clid yJaluiics MOKa3bIBaeT BEpHOE TOHUMAaHHE
(U3M4ECKOil CyIIHOCTH pacCMaTPUBAEMBbIX SIBIICHUHM U 3aKOHOMEPHOCTEHN, 3aKOHOB U TEOPHIA,
JlaeT TOYHOE ONPECTICHHE U HCTOJIKOBAaHHE OCHOBHBIX OHATHH, 3aKOHOB, TEOPUH, a TAKXKe
IpaBUIbHOE onpezeaeHne GU3NIECKUX BEJIMUNH, UX €UHUL U CIOCOO0B U3MEPEHHUS;
NPaBUJIHHO BBIMOIHIET YEPTEKH, CXEMBI U TPAPHUKH; CTPOUT OTBET IO COOCTBEHHOMY ILIAHY,
COIIPOBO’K/AET PAcCKa3 HOBBIMM ITPUMEPAMHU, YMEET IPUMEHUTh 3HaHUS B HOBOW CUTYallUu NPU
BBITTOJIHEHUH MTPAKTUYECKUX 33/1aHUI; MOXKET YCTAHOBHUTH CBS3b MEXKILy U3y4aeMbIM H pPaHee
U3y4EHHBIM MaTEpUAJIOM 110 Kypcy (pU3UKH, a TAK)KE C MaTEPUaAIOM, YCBOEHHBIM IPU U3y4EHUU
JOPYTUX MPEeIMETOB. Y Yaluiics CHCTEMAaTHYECKH ITOKA3bIBACT 3HAHUS HE TOJIBKO IPOTPAMMHOTO
MaTepHaia, HO U 3a MpejaeIaMy IporpaMMBl.

Ouenka «4», eciii OTBET YUE€HHUKA YAOBJIECTBOPSET OCHOBHBIM TPEOOBAaHUSIM K OTBETY Ha
OLIEHKY «5», HO JJaH 0e3 MCII0JIb30BaHMsI COOCTBEHHOTO I1JIaHa, HOBBIX IIPUMEPOB, 0e3
IPUMEHEHHUS 3HAaHUH B HOBOM CUTYalluu, 0€3 NCII0JIb30BAaHUS CBA3EH ¢ paHee U3YYEHHbBIM
MaTepHaJIoM U MaTepUaoM, YCBOSHHBIM NPU U3YUEHUU APYTUX MPEAMETOB; €CJIU yJaluiics
JIOITYCTHII OJTHY OIIMOKY MJIM HE OoJiee IBYX HET0UYETOB U MOXKET UX UCTIPABUTHh CAMOCTOSITEIIHHO
WIN C HEOOJIBIIOW MOMOIIBIO YUUTES.

Ounenka «3» cTaBUTCA, €CIM YYaIHCs TIPAaBUIIBHO MMOHUMAET (PH3HUECKYIO CYITHOCTD
paccMaTpUBAeMBbIX SBJICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCSI OT/IeNIbHbIE TPOOETBI B
YCBOEHHH BOTIPOCOB Kypca (PU3HKH, HE MPETSTCTBYIONINE JAIbHEHIIEMY YCBOCHHIO
IPOTrPaMMHOI0 MaTepualla; yMeeT IPUMEHATh MOJIyYeHHbIE 3HAHUS IPU PELIEHUHU MPOCTHIX
3aJ1a4 C UCMOJIB30BaHUEM TOTOBBIX (POPMYII, HO 3aTPYIHSAETCS MPH PELIICHUH 33134, TPEOYIOITIX
npeoOpa3oBaHus HEKOTOPBIX (hopMyI; 1oMycTU He 6osiee o JHOI TpyOoit OIIMOKK U IBYX
HEeJI04YeTOB, He 0oJiee 0JJHOM rpyOoi 1 0JHON HerpyOoil ommOKH, He Oosee ABYX-TPEeX HErpyobIxX
OLIMOOK, OHOM HerpyOoi OIMOKH U TpeX HEJJOYETOB; AOMYCTHI YEThIPE WM NSATh HEJ0UETOB.

Ouenka «2» CTaBUTCS, €CITU YYaIHACsl He OBJIaJIe]l OCHOBHBIMH 3HAHUSIMH U YMEHUSIMH B
COOTBETCTBUH € TPEOOBAHUSAMH ITPOrPaMMBbI U JOMYCTHII OOJIbIIE OIMOOK U HEJJOUETOB, YeEM
HEOOXOINMO IS OL[EHKHU

Ouenka nucbMeHHbIX KOHMPOTbHBIX padom:

Ounenka «5» ctaBUTCA 32 pabOTy, BHITOJHEHHYIO MIOJHOCTHIO 0€3 OIIMOOK U HEJI0UETOB.
VYyamuiics CUCTEMAaTUYECKU AEMOHCTPUPYET NPaBUIbHOE BBIIIOJHEHUE KOHTPOJIBHBIX padoT,
BBITNIOJTHEHHOE Ha BBICOKOM YPOBHE C TBOPYECKHUM IOAXOI0M.

Ounenka «4» craBuTcs 3a pabOTY, BHIIIOJIHEHHYIO MOJHOCTBIO, HO NPU HAJIMYUH B HEW HE
6osiee 0JHON HEerpy0Ooil OIMOKHU U OJTHOTO HeloueTa, He 0oJiee TpeX HEeJJ0YETOB.

Ounenka «3» cTaBUTCS, €CIIM YYEHUK MTPABHIIbHO BBIITOJIHUI HE MeHee 2/3 Bcell paboThl
WIN JOMYCTHJI He 6osiee o JHON Tpy0oit OIIMOKU U IBYX HEJ0YETOB, He OoJiee 0HOI rpy0oil n
OJTHOM HErpyOoii ommoOKH, He O0sIee Tpex HErpyObIX OMMOOK, OJTHON HETPYOOoil OMMOKH U TPEX
HEZ0YETOB, IPU HATMYUU YETHIPEX-TISITH HEAOYETOB.

OneHka «2» cTaBUTCA, €CIIM YUCIO OIIMOOK ¥ HEA0YETOB NIPEBBICHIIO HOPMY AJISl OLEHKU
«3» WM IPaBUIBHO BBHIIOJIHEHO MeHee 2/3 Bceil paboThl.

Ouemca npakmu4eckKkux, Jmﬁopamopnbtx U camocmosamesibHblx paﬁom:
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OuneHka «5» cTaBUTCA, €CIU YYaIMICs BBITOIHACT paboTy B MOJTHOM 00BEME C
coOiroeHreM He0OX0IMMOM MMOCIIeIOBATEIbHOCTH MTPOBECHHS ONBITOB U HU3MEPEHUI;
CaMOCTOSITENIFHO U PAllHOHAIEHO MOHTUPYET HE00X0AnMOe 000pyI0BaHKE; BCE OTBITHI
MPOBOJMT B YCIOBUSX U PEKUMAX, 00€CIIeUNBAIOUINX MOJTy4YeHUE MPABUIBLHBIX PE3YyIbTaTOB U
BBIBOZIOB; COOJIIO/1aeT TpeOOBAaHUS MPABMII TEXHUKH 0€30IMaCHOCTH; MPABUIIBHO U aKKypaTHO
BBITOJIHSET BCE 3alKMCH, TAOIUIbl, PUCYHKH, YEPTEKH, TPaQUKU; TPABUILHO BBIINOIHSIET aHAIHU3
MOTPELIHOCTEN. YYalIuics CUCTEMAaTUYECKHA IEMOHCTPUPYET IPABUIIBHOE BBIITOJIHEHUE
MPAKTUYECKHUX Pa0OT, BHIMOIHEHHOE Ha BHICOKOM YPOBHE C TBOPUECKHUM IOIXO0I0M.

Ouenka «4» CTaBUTCA, €CIIH BBHITIOJIHEHBI TPEOOBAHUS K OLIEHKE «5», HO OBLIO JIOMYIIEHO
JIBa-TpU Hejovera, He 0oJiee 0JHOM Herpy0Ooil OIMOKY 1 OJHOTrO HEJA0YeTa.

Ouenka «3» craBUTCA, eciii paboTa BHIIOJIHEHA HE TIOJTHOCTHIO, HO 00BEM BBIITOJIHEHHON
YacTH TAKOB, YTO MO3BOJISIET MOJYYHUTh [IPABUIIbHBIN pe3ysbTaT U BBIBO; €CIIU B X0
IIPOBEJICHUS OIBITA K U3MEPEHUSI ObLIN JOMYIIEHBI OIINOKH.

Ounenka «2» cTaBUTCS, €clid paboTa BHIMIOJIHEHA HE IOJTHOCTHIO, U 00BEM BBIMIOTHEHHOMN
gacTu paboTHI HE MO3BOJISIET CAETATh MPABUIIBHBIX BHIBOJOB; €CITU OIBITHI, H3MEPEHUS,
BBIUMCIICHHUSI, HAOJI0IEHUS] TPOU3BOMINCH HEMPABUIBHO.

Bo Bcex cinyuasx oneHKa CHHXKAeTCsl, €CIIM YYEHUK He COOJII0/1all TpaBuila TEXHUKHU
0e30MacHOCTH.

Ilepeyenb ommodok:

I'pyobvie owubku

1.He3nanue onpeneneHnii OCHOBHBIX MOHITHH, 3aKOHOB, ITPaBUJI, OCHOBHBIX MOJIOKEHUN
Teopuu, GopMy, OOIIETTPHUHATHIX CUMBOJIOB 0003HaYeHHS (PU3NYECKUX BETUYUH, €AMHHULL
U3MEpEHHUS.

2.HeymeHue BbIACIUTD B OTBETE TIIABHOE.

3.HeymeHue npuMeHsITh 3HaHUS ISl pEIICHUs 3a/1a4 U 00bACHEHUS (PU3NYECKUX SIBICHUH.

4.HeymeHue yuTaTh U CTPOUTH rpauKy ¥ MPUHLIUIHAIBLHBIE CXEMBI.

5.HeymeHue noaroToBuTh K paboTe yCTaHOBKY WJIK J1a00paTOpHOE 000pYyJ0BaHHE,
IPOBECTHU OIBIT, HEOOXOJUMBIE pacueThl, UM UCIOIb30BATh MOJIYYEHHBIE JaHHBIE /IS BBIBOJIOB.

6.HebpexHoe oTHOIIEHHE K 1a00paTopHOMY 000PYAOBAHUIO U U3MEPUTEIIbHBIM
npubopam.

7.HeymeHue onpenenuTs MokazaHue U3MEPUTEITLHOTO Tprodopa.

8.Hapymenue TpeboBaHMii mpaBui1 0€30MaCHOTO TPYy/1a MPHU BHITOJHEHUN 3KCIIEPUMEHTA.

Hezpyovie owubru

1.Hetounoctu ¢hopMyaHpOBOK, ONpeieeHu i, TOHATHH, 3aKOHOB, TEOPUIA, BBI3BAHHBIE
HEMOJHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB OMPEEIEMOro MOHATHUS, OLINOKH, BI3BAaHHbBIE
HECOOIIOZICHUEM YCIIOBHI MPOBECHHUS OIbITA MIIM U3MEPEHHA.

2.0mubKu B YCIOBHBIX 0003HAYEHHIX HA MPUHIUITHAIBHBIX CXeMaX, HETOYHOCTHU
yepTexel, rpagKoB, CXeM.

3.IIpomyck win HETOYHOE HalMCaHNe HAaUMEHOBAaHUH eTMHUL] PU3NYECKUX BEIUYMH.

4.HepauunoHaabHbIN BEIOOP X0Aa PELICHHUS.

Heoouemuwi

1. HepaunoHnanbHble 3alIMCH NIPU BBIUUCIICHUSX, HEPALMOHAJIbHBIE IPUEMBI B BEIUHCIIEHUH,
peoOpa3oBaHuU U PEIICHUH 33]1a4.

2.Apudmernueckre oMMOKY B BBIYMCICHUSX, €CIIA ATH OIIMOKH Ipy00 HE MCKAXKAIOT
pealbHOCTb MOJTYYEHHOT'O pe3yibTara.

3.01nenbHbIE MOTPEUIHOCTH B (POPMYITMPOBKE BOIPOCA MIIA OTBETA.

4. HeOpexHoe BBITIOTHEHUE 3aUCel, YepTekKel, cxeM, TpauKoB.

5.0pdorpadudeckne U MyHKTYAITUOHHBIE OIITHOKH.
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Ouyenueanue mecmogvlx padom yqaanmmxcs OCyIIECTBISIETCS B 3aBUCUMOCTH OT
MPOIICHTHOTO COOTHOIICHUS BHITIOJHCHHBIX 3a/IaHUH.

OrnenuBaeTcst paboTa CIeayIoIUM 00pa3oM:

«5»-90-100 %:;

«4» - 70 — 89 %;

«3» -50—-69 %;

«@2»-0-49 %.

TEMATHYECKOE INTAHUPOBAHUE

Temarnueckoe TUIAHUPOBAHUE COCTABIICHO C Y4eTOM pabodell MporpaMMbl BOCIIHTAHUS.
BocnuraTenbHbIi  MOTEHIMA JaHHOTO Y4eOHOro TpeaMera OO0eCleYMBacT —peaTu3aIfio
CJICTYIOIINX IICJIEBBIX TPHOPUTETOB BociuTanus odydatomerocs COO:
1. [IpuBneueHrne BHUMaHUS BOCITUTAHHUKOB K IICHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha ypPOKax
MIPOIIECCOB U SIBJICHHUM, OPTaHU3alUs UX PaOOTHI ¢ TIOJy4aeMOl Ha YPOKE COIUAIBHO 3HAYMMOMN
uHpoOpManueil — HHUIMUPOBAHUE €€ OOCYXK/ICHUS, BRICKA3bIBAHUS yYAIIMMUCS CBOCTO MHCHHS,
BbIPa0OTKH CBOEr0 OTHOIIECHHUS K HEH.
2. ®opMuUpOBaHHE JKOJOTUYECKOTO MBIIIJICHUS: YMEHHE OLIEHWBAaTh CBOK) JIEATEIbHOCTH,
JeSTEIIbHOCTh HAyYHO-TEXHHUYECKOTO IMpOorpecca ¢ TOYKH 3PEHHUS COXPAHCHHs OKpY)KaroIen
CpeIbl — rapaHTa KU3HU U 0Jaronoay4us Jroaei Ha 3emie.
3. Oco3HaHMe €IWHCTBA M LEIOCTHOCTH OKPYXKAIOIIETO MHpa, BO3MOXXHOCTH €ro MO3HAHHS U
00BSICHEHHUS HA OCHOBE JTOCTHKEHHI HAyKH.
4. BocnuTa"Hue MO3UTHBHOTO HEHHOCTHOI'O OTHOLICHUS K IMPUPOJAEC, OTBETCTBECHHOTO OTHOUICHU A
K COOCTBEHHOMY 3/I0POBBIO.
5. PasButne Y ydJalmiuxcss MOHUMAaHUC LEHHOCTU )IOCTPI)KGHI/I?I HAayYKHM MU HAYYHO-TCXHUYCCKOT'O
nporpecca.
6. AHainW3 W OIICHKA TOCJEJICTBHS JEATEIHHOCTH YEIIOBEKAa B IMPHUPOJC, HAYKE W TEXHHUKE,
BIIUSTHUS TEXHUYECKHUX (DaKTOPOB Ha 37J0POBHE UEIOBEKA U OKPYKAIOIIYIO CPELy.
7. I/IHI/ILII/II/IpOBaHI/Ie U IoaACpKKa HCCHG}IOB&TGHBCKOﬁ JACATCIIBHOCTH IIKOJBbHUKOB B paMKax
peanu3alud UMH WHAWBHIYATbHBIX U TPYIIOBBIX HCCIEIOBATENLCKUX IMPOEKTOB, YTO JACT
IKOJIBHUKAM BO3MOX>XXHOCTbH HpI/IO6peCTI/I HaBBIK CAMOCTOSATCIBHOI'0 PCIICHUA TeOpeTquCKOﬁ
mpo0OJIeMbl, HABBIK TEHEPUPOBAHUS U OPOPMIICHHSI COOCTBEHHBIX HJIEH, HABBIK YBAKUTEIHHOTO
OTHOILICHUA K YYXUM HACAM, OCbOpMJ'IeHHI)IM B pa60TaX APyrux HCCHGJIOBaTeHeﬁ, HAaBBbIK
MyOIMYHOTO BHICTYIUICHUS TIepe]] ayJUTOPHEH, apryMEHTUPOBAHUS U OTCTAUBAHMSI CBOCH TOUYKHU
3pCHHUSL.
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10 KJIACC

KosnuecTBo 4acon

Ne n/m HauMeHoBaHMe Pa3eJIOB M TEM MPOrPaAMMBbI Koutpoa,  Tlpakruuec =~ SJCKTPOHHbIE (HppoBLIe)
Bcero HbIE KHe o0pa3oBaTe/bHbIE PeCypChl
padoTsI padoTsI
Paznen 1.OU3UKA U METO/Ibl HAYYHOI'O IO3HAHUSA
bubnunorexa LIOK
11 ®u3KKa U METOJIbl HAYYHOTO II0O3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2.MEXAHUKA
bubnunoreka LIOK
2.1 K
AHeMATHIA > https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
22 Auramica ! https://m.edsoo.ru/7f41bf72
bu6mmoteka IIOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7fA1bf72
Hroro no pazneny 18
Paznen 3.MOJIEKYJIAPHASI ®U3UKA U TEPMOJNHAMUKA
. bubnuoreka [{OK
3.1 - 9 1
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TeopHH httos://m.edsoo.ru/7fA1bf72
bubnunorexa LIOK
2 1 1
3 OCHOBEI TEPMOHAMMKH 0 https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
: A . O
3.3 rperaTtHbie COCTOSHUS BemecTBa. Da3oBbie mepexoabl 5 httos://m.edsoo.ru/7fA1b§72
Hroro no pazneny 24

Paznen 4.9JIEKTPOAUHAMHUKA
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bubnunoreka LIOK

1 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
. . bu6nmoreka [IOK
4.2 [TocTOSIHHBIN EKTPUICCKUN TOK. TOKH B pa3IUYHbBIX Cpeliax 12 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PeszepBHoe Bpemst 2
68
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11 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1.2JIEKTPOAUHAMHUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nea 2.KOJIEBAHUS U BOJIHbI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pa3nen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznen 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 ngs?;;?:;(siggﬁ £41097¢
Hroro no pasneny 7
Paznen 6.OBOBILIAIOILIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHKE 4 Et?fsj:l;l;fgsigroullé £41007¢
Hroro no pasneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne
: Tema YpoKa Konrpoas IIpakTuyec IlaTa Ill/l(l)pOBble
n/n Beero _ KHe U3yUYeHUs oOpa3oBaTe/ibHbIE
pa6oTsI padoThI pecypcesbl
Th B xabunete pusuku. dusnka — HayKa O
1 npupozae. Hayunsle MeTOIbI TO3HAHUSA 1 bubmmorexa [JOK
PHPOE. Hayd A 04.09.2023  https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Ponb u Mecto pusuku B popMupoBaHuu
2 COBpPEMEHHOM i)a HOH K(z EI/IHII; MHpa, B 1 bubmorexa HOK
P e P P 04.09.2023  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JESITeTbHOCTH JII0IeH
Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh
3 MeXaHU4ecKoro AsuxeHus. [lepememnienue 1 bubmorexa LIOK
8 - epevient ’ 11.09.2023  https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 PaBHOMEpHOE NPSIMOIIMHENHOE JBUKEHUE 1 bubmorexa LHOK
P P A 11.09.2023 = https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSIMOJIMHEWMHOE ABUKEHUE 1 bubmmorexa [JOK
yEroP P A 18.09.2023 = https://m.edsoo.ru/ff0c372e
6 CBoOonHoe majeHue. Y ckopeHrne cBOOOHOTO 1 bubmuoreka [IOK
MmajgeHus 18.09.2023 = https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe nuxenue. J[BrmkeHue 1 bubmuoreka [IOK
MaTepUATBbHOU TOYKHU IO OKPYKHOCTH 25.09.2023  https://m.edsoo.ru/ffOc3ada
[Ipunuun otHocuTenbHOCTH ["anunest. Bu6 110K
nonnoTexa
14 i 7 1 25.09.202
8 HEepIHATLHBIC CUCTEMBI oTcUeTa. [1epBhIii 3aKOH 5.09.2023 https://m.edsoo.ru/ff0c3bes
Hprorona
9 Macca tena. Cuia. [IpuHnun cynepno3unuu cui. 1 bubmuoteka [IOK
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Bropoii 3akon HeroToHa 17151 MaTepraabHON TOYKH 02.10.2023  https://m.edsoo.ru/ff0c3bed
10 Tperuii 3akoH HproTOHA 119 MaTEpUaNbHBIX TOUEK bubmorexa LOK
P P 02.10.2023  https://m.edsoo.ru/ffOc3be8
1 3aKOH BCEMUPHOTO TATOoTeHUs. Cuia TSKECTH. bubmmoreka [JOK
[TepBast kocMHuUecKasi CKOPOCTh 09.10.2023  https://m.edsoo.ru/ff0c3d00
bubnunorexa LIOK
12 C .3 I'yka. B
wia ynpyroctu. 3akoH ['yka. Bec Tena 09.10.2023  https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduument tpenus. Cumna
13 COIPOTHBIICHUS IPH JBHKCHHUH TEJA B KUIKOCTU bubmorexa HOK
P P 16.10.2023 = https://m.edsoo.ru/ff0c3f76
WM Ta3e
[ToctynarensHOe U BpaliaTelbHOE ABIKEHUE
14 abcooTHO TBEPOTO Tesa. MomeHT cutbl. [lneuo bubmorexa [JOK
o ' 16.10.2023  https://m.edsoo.ru/ff0c41a6
CUJIBL. Y CTIOBHSI paBHOBECHS TBEPOTO Teja
HNmnynbc MmaTepruanbHOM TOYKH, CUCTEMBI
15 MaTepuaibHBIX TOYeK. IMIynbe cuibl. 3aKkoH bubmmorexa [IOK
P ' Y ] 23.10.2023  https://m.edsoo.ru/ff0c43d6
COXpaHEHUS UMITyNIbca. PeakTHBHOE IBHKEHHE
Pabota u momHOCTH cribl. KuneTndeckast sHeprus
16 MaTepuaibHOW Touku. Teopema 006 U3MEHEHUH bubmorexa LHOK
o ' 23.10.2023  https://m.edsoo.ru/ff0c4502
KHHETUICCKOW dHEPTUU
[TorenunaneHas sHeprus. [loTeHnHanbHas SHEPrUs
yrnpyro neGopMHUpOBaHHON MPYKUHBI. bubmuoreka [IOK
17 06.11.2023
[ToTenmanpHast YHEPTUS Tea BOJIM3U MTOBEPXHOCTH https://m.edsoo.ru/ffOc46l1a
3emun
[MoTeHnmansHbIe U HEMOTEHITUANBHBIE CUITBI. CBsI3b
18 pabOThl HEMOTEHIIMATIBHBIX CUJI C U3MEHEHHEM bubmuoreka [IOK
MEXaHUYECKON IHEPTUN CUCTEMBI TeJl. 3aKOH 06.11.2023  https://m.edsoo.ru/ff0c478c
COXPaHCHHS MEXaHUYECKOH YHEPTHH
19 JlaGopatopHas pabota «MccienoBanue cBsizu
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paboThI CUJIBI C UBMEHEHUEM MEXaHUYECKOM 13.11.2023
SHEPruu Tella Ha MPUMEPE PACTKEHUSI PE3HHOBOTO
KIyTa»
bubauoreka [IOK
20 KonTpoabHas padora no reme «Kunemaruka. https://m.edsoo.ru/ffocdb
JuHamMuka. 3aKOHbI COXpPAaHEHHUS B MEXaHUKe» 13.11.2023 24
91 OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM bu6nmoreka [IOK
teopun. bpoyHnoBckoe amkenue. Auddysus 20.11.2023  https://m.edsoo.ru/ffOc4dc2
XapakTep JBUKESHUS U B3aUMOJICHCTBHS YaCTHI]
22 BCEHGCTBa. Mopnenu cTpoeHus ra3oB, KUAKOCTEH U 90.11.2023
TBEPABIX TEJ
93 Macca monekyn. KonuuecTBo BemecTsa.
[TocTostHHAast ABoraapo 27.11.2023
24 TermmoBoe paBHOBecue. TemnepaTrypa u e€
n3mepenue. lllkana remneparyp Lenbcus 27.11.2023
25 Wneansheiii raz B MKT. OcHoBHOe ypaBHeHne MKT 04.12.2023 E;ISSH/I//I;T:;(;?S/I; Ocatde
15| menmoonoh oo smeesm wonogn BitGmiorera LIOK
VpasHenue Meneneesa-Knaneiipora 04.12.2023  https://m.edsoo.ru/ff0c511e
27 3akon JlanbToHa. ["a30BbIe 3aKOHBI 11.12.2023
JlaboparopHas pabota «lccrnenoBanue
28 3aBUCHMOCTH MEXAY apaMeTpaMH COCTOSHUS 11.12.2023
Pa3peKEHHOTO Ta3ay
29 N3ormpotieccsl B naealbHOM Ta3e U uX rpaduueckoe bubnuotexa [JOK
MIpPE/ICTABIICHHE 18.12.2023  https://m.edsoo.ru/ff0c570e
30 BryTpeHHss 3Heprus TEpMOINHAMUYECKOW CHCTEMBI bu6muoreka [JOK
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1 croco0bI €€ n3MeHenus. KonmuecTBo TEIIoThl 1 18.12.2023  https://m.edso0.ru/ff0c5952
pabota. BHyTpeHHsI SHEPTHs 0JJHOATOMHOTO
UJICATBHOTO Ta3a
31 Bunasl Tenionepenaun bubmorexa LOK
A pe 25.12.2023  https://m.edsoo.ru/ff0c5c36
39 V nenpHasg TEII0EMKOCTE BemecTBa. KoinnuecTBo bub6numoreka [IOK
TEIJIOTHI IIPH Teruionepenaye. AauabaTHpIN mpoiece 25.12.2023 | https://m.edsoo.ru/ff0c5¢c36
Tb B kabunHeTe ¢usuku. [1epBrIii 3aKoH
33 TEPMOJIMHAMHUKH U €TI0 MPUMEHEHNE K 15.01.2024 bubmmorexa [IOK
pMon P . https://m.edsoo.ru/ffOc5efc
H30IpoIeccam
34 Heob6patumocts nporieccoB B mpupoze. Bropoit bubmmoreka [JOK
3aKOH TEPMOMHAMUKHI 15.01.2024 | https://m.edsoo.ru/ff0c6230
. . bubnuoreka [IOK
35 IT KIIT,
putunt zeiictsns i K1 Tenosoit Manmmis: 22.01.2024  https://m.edsoo.ru/ff0c600a
36 K KIT
uxn Kapuo u ero KII/{ 99 01.2024
37 DKoJjoru4eckue npoOaeMbl TEMII0O3HEPTETUKU 99.01.2024
38 O6o6maromuit ypok «MonekymsipHas (hu3uka. bubnmnorexa [JOK
OCHOBBI TEPMOJTUHAMUKH 29.01.2024 | https://m.edsoo.ru/ff0c6938
bubmmoreka IHHOK
KonTpoabHasi padoTa mo teme «MoJiekyasipHast
39 https://m.edsoo.ru/ffOc6a
¢pusuka. OCHOBBI TEPMOIMHAMMKID) 05.02.2024 50
40 [TapooOpa3zoBanue u konaeHcauus. Mcnapenue u bu6muoreka [JOK
KHUTICHUE 05.02.2024  https://m.edsoo.ru/ff0c63b6
41 AOGComI0OTHAs M OTHOCHUTEIbHAS BIIAXXKHOCTh BO3yXa. bubmmoreka [JOK
Hacermennsrii map 12.02.2024 | https://m.edsoo.ru/ff0c64d8
42 Tsépnoe teno. Kpucrammmueckue u amopdHble Tena. bubmuoteka [IOK
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AHM30TpOIHUS CBOMCTB KpUCTALIOB. JKuakue 12.02.2024  https://m.edsoo.ru/ff0c65f0
Kkpuctayyibl. CoBpeMEeHHbIE MaTepHUAaIIbI
43 [lnaBnenue u KpucTauM3anus. Y 1ejabHas TEII0Ta bubnmnoreka HOK
raBiaeHus. Cyonumanus 19.02.2024  https://m.edsoo.ru/ff0c6708
bubnunoreka LIOK
44 YpaBHeHHe TeILI0BOro balatica 19.02.2024 = https://m.edso0.ru/ff0c6820
45 DrneKkTpu3anus Tei. DNeKTpuieckuit 3aps. JBa bubmmoreka [JOK
BH/JIA DJICKTPUYECKUX 3apsiIOB 26.02.2024  https://m.edsoo.ru/ffOc6bcc
46 IIpoBOIHMKH, TUATEKTPUKU U ITOTYTIPOBOIHUKH. bubnnoreka [JOK
3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa 26.02.2024  https://m.edsoo.ru/ffOc6bcc
47 B3aumopeiictBue 3apsanoB. 3akoH Kyiona. bubnunoreka LIOK
ToueuHslil 37EKTPUYECKUN 3apsij 04.03.2024  https://m.edsoo.ru/ffOc6ced
HanpsxéHHoCTh 2nekTpudeckoro noss. [Ipuanun
48 CYNEPIIO3ULMH JICKTPUYECKUX TToJIeH. JInnnn bubmmorexa [IOK
) 04.03.2024  https://m.edsoo.ru/ff0c6df2
HaNpPsHKEHHOCTH
49 PaGora cun anexTpocrarnueckoro nois. [lorenmuan. bubmuoreka [IOK
Pa3nocTh noreHnuanon 11.03.2024 = https://m.edsoo.ru/ff0c6f00
50 ITpOBOAHMKY M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM bubmuoreka [IOK
noJie. J{nanexkrpruyeckas NpoHULIAEMOCTh 11.03.2024 = https://m.edso0.ru/ff0c7018
" bubmuoreka [IOK
>1 JneTpoeuiocts. Korercarop 18.03.2024  https://m.edso0.ru/ff0c7126
59 DIEeKTPOEMKOCTD IITIOCKOTO KOHIEHCATOpA. DHEPTHUs bubmmoreka [JOK
3apsHKEHHOTO KOHJIEHCATOpa 18.03.2024  https://m.edsoo.ru/ff0c72c0
53 Ha6opaTopHa51"pa60Ta "N3mepeHue 31eKTpOEMKOCTH 01.04.2024
KOHJIEHCaTopa
54 ITpuHIMIT NENCTBUA U TPUMEHEHNE KOHIEHCATOPOB,
KOIIMPOBAJIBHOIO ammapara, CTpyHHOI 0 IpUHTEpA. 01.04.2024
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DJeKTpocTaTHYeCKas 3alnuTa. 3a3eMIIeHre
AJEKTPOIIPHOOPOB

DIIEKTPUUYECKHI TOK, YCIOBHS €0 CYIIECTBOBAHMUS.

55 II i Tok. C .H .
ocTosiHHBIN TOK. Cuita Toka. Hampspkenue 08.04.2024
Conporusnenue. 3akoH OMma /17151 yyacTKa Lenu
[TocnenoBarenbHOE, TApaLICIIBHOE, CMEIIAHHOE
56 COCTMHEHHE MPOBOAHUKOB. JlabopaTopHas pabora 0.5 bubmorexa LOK
' PHATD ' 08.04.2024  https://m.edsoo.ru/ff0c74f0
«M3yueHne cCMEmaHHOTO COSTMHEHUS PE3UCTOPOBY»

57 PaboTa 1 MOIIIHOCTB AIEKTPUYECKOTO TOKA. 3aKOH bubnunoreka LIOK
Jxoyns-Jlenna 15.04.2024 | https://m.edsoo.ru/ff0c7838
3akoH OMa 715 OJTHOM (3aMKHYTOM)

58 anekTpuieckoit nenu. Kopotkoe 3ambikaHue. 05 bubmmoreka [JOK
JlaboparopHas pabota «3mepenne D/]C ncrounuka ' 15.04.2024  https://m.edsoo.ru/ffOc7ae0
TOKa U €r0 BHYTPEHHETO COIPOTUBIICHUS
DNeKTPOHHAS TPOBOAUMOCTH TBEPBIX METALIOB.

59 3

ABUCUMOCTDH COTIPOTHBIICHUS METAIIJIOB OT 92 04.2024
Temreparypbl. CBEpXITPOBOAMMOCTh

60 DneKTpuueckuii ToK B Bakyyme. CBOMCTBa
AIIEKTPOHHBIX ITyYKOB 22.04.2024
[TomynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAs

61 npoBoauMocTh. CBoiCTBa p—N-niepexoaa bubmorexa [TOK

' P ' 29.04.2024  https://m.edsoo.ru/ff0c84ae
[TomynpoBOIHUKOBEIE TPUOOPHI
buoimmorexka IIOK
62 Kountpoasnas padora 1 //m. :
HTPOJIbHasA padoT 99.04.2024 gttps //m.edsoo.ru/ff0c8c5
DIIEKTPUYECKHI TOK B pacTBOpax M pacruiaBax
63 AJIEKTPOJIUTOB. DJICKTPOIUTHICCKAS TUCCOIHAIIHS bubmorexa HOK
' ' 06.05.2024  https://m.edsoo.ru/ff0c82ba

DIIeKTPOIHN3
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64 DJIeKTpUUYECKHI TOK B ra3zax. CaMOCTOATENbHbBIN 1 1 bubmmoreka [JOK
HECaMOCTOSITeNIbHBIN pa3psaa. Momuus. [Tnazma 06.05.2024  https://m.edsoo.ru/ffOc84ae
DJeKkTpuvecKre mMpudophl U yCTPOICTBA U UX

65 MpaKTUIecKoe MpuMeHeHue. [IpaBuna TeXHuKH 1 bubmorexa LOK

' 13.05.2024  https://m.edsoo.ru/ffOc86fc
0e30macHOCTH
. bub6numoreka [IOK
66 006006 C 1
OIHATOTILH YPOR (AISKIPOMIHAMHIAY 13.05.2024  https://m.edsoo.ru/ffOc88be
KonTposabHasi padora no teMe «JIeKTPOCTATHKA. Buéanoreka IIOK
67 I i 7 .T 1 //m. :
OCTOSIHHBI JIeKTpUYecKkuii TOK. Toku B 20.05.2024 https://m.edsoo.ru/ff0c8a
Pa3JIMYHBIX CpeaAX» 8a
. bubnuorexa [IOK
68 06006 10 1
OPHATOTIII YPOI HO Tenant 10 riaeed 20.05.2024  https://m.edsoo.ru/ffOc8f6e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KouunuecTBo yacos 3JIeKTp0HHbIe
Ne Tema ypOKa Kounrtpoas IpakTuy I[aTa III/I(l)pOBbIe
n/n Beero HbIe ecke U3YYeHUs o0pa3oBaTe/ibHbIE
padoTsI padoTsI pecypcbl

Tb B kabuneTe Pusznku.IlocTOSTHHBIC MATHUTHI I UX

1 B3aumoieiictBue. MaruutHoe nosie. Bektop 1 bubmuorexa [JOK
MarHuTHOM MHAYKIUHU. JINHUY MarHUTHOM 01.09.2023 | https://m.edsoo.ru/ff0c9778
WHIYKIAH

5 MarsuTHoO€e noje TPOBOJHUKA C TOKOM. OMbIT 1 bubnuorexa [JOK
Opcrena. BzaumopaeiicTBue mpoBOJHUKOB C TOKOM 01.09.2023 @ https://m.edsoo.ru/ff0c98fe

3 JlaboparopHas pabota «/3ydeHne MarHuTHOTO 1 1 bubmmoreka [JOK
TIOJIS KATYIIKH C TOKOM 08.09.2023  https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS1 HA TPOBOJHUK C

4 tokoM. Cmita Ammnepa. JlabopatopHas pabora 1 1 bubnnoreka [JOK
«HccnenoBanue 1eicTBUS MOCTOSHHOTO MarHuTa 08.09.2023  https://m.edsoo.ru/ff0c9acO
Ha paMKy C TOKOM»
JleiicTBrE MAarHUTHOTO TIOJIST HA IBHXKYIIYIOCS

5 3apspkeHHyro yactuity. Cuna Jlopenma. Pabora 1 bubmmorexa [JOK

15.09.2023  https://m.edsoo.ru/ff0c9df4

cunbl JlopeHna
DnekTpoMarHuTHas HHAyKus. [ToTok BekTopa

6 MarHuTHOMN I/IHILYKI\_'II/II/I. O/1C nnaykuuu. 3aKoH 1 15.00.2023
ANEeKTpOMarHuTHOW uHAYKIu Dapanes

7 JlabopaTtopHas pabota «VccnenoBanue siBICHUS 1 1 bubnmuorexa [JOK
AJI€KTPOMArHUTHOM MHIYKIIUU» 22.09.2023 @ https://m.edsoo.ru/ff0cals0

3 NunyktuBHOCTD. SBNeHne camounaykiun. JC 1 bu6nmoreka [JOK
CaMOWHAYKITUU. DHEPTHsI MATHUTHOTO TTOJIS 22.09.2023  https://m.edsoo.ru/ff0ca600
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KaTyliKU C TOKOM. BHCKTPOMaI‘ HUTHOC I10JIC

TexHuyeckue ycTpoiicTBa U UX MPUMEHEHHE:
MMOCTOSIHHBIE MATHUTBHI, JIEKTPOMArHUTHI,

o 3JIEKTPOJIBUTaTENb, YCKOPUTEHU 3JIEMEHTAPHBIX 29.09.2023
YaCTHIl, UHAYKIIUOHHAS T1€Yb

10 O6o0maromuii ypok «MarauTHoOe 1oJe. bubnunoreka [HOK
DJIEKTPOMArHuTHAsT MHTYKIIHS» 29.09.2023 @ https://m.edsoo.ru/ff0cab82
KonTpoabHnasi padora no reme «MarautHoe Bub.morexa OK

11 https://m.edsoo.ru/ffOcad
noJie. JJeKTPOMATHUTHASL MHIYKIUSD) 06.10.2023 58
CB00OIHBIE MEXaHUYECKUE KOJIeOaHusI.

12 I"apmonnueckue konebanus. YpaBHEeHUE bubnnorexa [HJOK
rapMOHHYECKHX KojebaHui. [IpeBpamenue 06.10.2023  https://m.edsoo.ru/ffOcaf06
SHEPTUHU
JlabopaTtopHas pabota «lccnenoBanue

13 3aBHCHMOCTH MepHo/ia MaJIbIX KojeOaHui rpy3a Ha 13.10.2023
HUTH OT JUTMHBI HUTU ¥ MacChl TPy3a»
Koneb6arenbHblii koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHMs B UIeaTbHOM

14 K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHUS MEXKIY bubmmorexa [JOK

13.10.2023  https://m.edsoo.ru/ff0cb820

MEXaHUYECKUMH H AJIEKTPOMArHUTHBIMH
KoJe0aHusIMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTUU B bubnuorexa [IOK
uJealbHOM KoJiebaTeTbHOM KOHTYpe 20.10.2023  https://m.edsoo.ru/ffOch9c4
[IpencraBnenue o 3aTyxaromux KojaeOaHHUsX.

16 BbIHyX1eHHbIE MEXaHUYECKHE KOJIeOaHuUsI. bubnnorexka [JOK
Pe3oHaHc. BeIHYXI€eHHBIE 2JIEKTPOMAarHUTHHIE 20.10.2023 @ https://m.edsoo.ru/ffOcbb86

KOJIeOaHus
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Ilepemennsblit Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIN
TOK. MOITHOCTE IEPEMEHHOr0 TOKA. AMIUIUTYTHOE

bubmuoreka [JOK

17
Y JICHUCTBYIOIIEE 3HAaUYEHNUE CUJIBI TOKA U 27.10.2023  https://m.edsoo.ru/ffOchd34
HaNpPsHKEHUs
Tpauchopmarop. [IpousBoacTso, nepenava u
18 .
MOTpeOIIeHNE IIEKTPUICCKON YHEPTHH 27.10.2023
YCTpOHCTBO 1 MPAKTHUECKOE MPUMEHEHUE
19 AIIEKTPUUYECKOTO 3BOHKA, TEHEPATOpa IEPEMEHHOTO bubmmorexa LIOK
prHee » FEHEpATOpa Tiep 10.11.2023  https://m.edsoo.ru/ff0cc324
TOKa, JTMHUHN JIEKTporepenad
DKOJOTHYECKHE PUCKU TPU TPOU3BOJICTBE
20 K
anekTposHeprun. Kynbrypa I/ICH(iJ'IB3OB21HPI)I 10.11.2023
ANEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU
MexaHuuyeckre BOJIHBI, YCIOBHUS paCpPOCTPAHEHUS.
21 [Tepuoga. CkopocTh pacpOCTpaHEHUs U IJTHHA bubamorexa LOK
PHOA. P pactipocth 8 17.11.2023  https://m.edsoo.ru/ffOcca54
BOJHBI. [lonepeuHsie U IPOAOIbHBIE BOJIHBI
99 3ByK. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa bubnuotexa [JOK
ToHa. TemOp 3ByKa 17.11.2023  https://m.edsoo.ru/ffOcccOc
93 DNeKTPOMarHUTHHIE BOJHBI, X CBOMCTBA U bubnmnoreka [JOK
ckopocTb. [lIkana 3neKTpoMarHuTHBIX BOJIH 24.11.2023 @ https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI paguOCBsI3U U TeleBUACHUA. PazButre
cpencts cBsa3u. Paanonokanus 24.11.2023
bubaunoreka [OK
25 K K J//m. .
OHTpOJbHasi padoTa «Kose0aHus 1 BOJTHBD) 01.12.2023 gttps //m.edsoo.ru/ffOcc6f
[IpsmonnHelHOE paclipOCTpaHEHHE CBETA B
26 0 pHo OJTHOM cpe, I; T(l):)qeqllzmﬁ HMCTOYHUK CBETA bubmmorexa [JOK
AHOPOA pedae. ' 01.12.2023  https://m.edsoo.ru/ff0cd350
JIyu cBera
27 Otpaxenue cBera. 3aKOHbI OTPAKEHUS CBETA. bub6nuorexa [IOK
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[MocTpoenne n300pakeHHii B TNIOCKOM 3epKaje 08.12.2023  https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue ceta. [loaHoe BHyTpeHHEE
28 orpaxenue. [IpenenbHbIil yroi moJHoro bubmmorexa [JOK
P e 7 08.12.2023  https://m.edsoo.ru/ff0cd76
BHYTPEHHETO OTPAXKECHUS
29 JlaGoparopHas padota «l3Mepenue nokasaresns 15.12.2023 bubmmoreka [JOK
MIPEJIOMJIEHUS CTEKIIA» https://m.edsoo.ru/ffOcd67a
30 Jlunzel. [ocTpoeHne n300pakeHU B INH3E. bubnmoreka [JOK
@dopmysa TOHKOH JIMH3BI. Y BEIMYECHHUE JTMH3BI 15.12.2023  https://m.edsoo.ru/ffOcddle
31 Jlaboparopuas padota «VcciienoBanre CBOHCTB
M300paXEHUI B TUH3AX) 22.12.2023
Jucniepcust cBeta. CII0XKHBIN cocTaB 0€J10ro CBeTa.
32 . JIab 0 Hab
L{BeT. JIaboparopHas pabora «HabnroneHue 99 12 2023
JIMCTIEPCUN CBETa»
33 Wntepdepennus ceera. Audpakius cera. bubnnorexa [HOK
JudpakimonHas pemeTka 29.12.2023 @ https://m.edsoo.ru/ffOced22
34 [TonepeunocTs cBeTOBBIX BOJIH. [lonsipuzanus bubnuoreka [IOK
cBeTa 29.12.2023  https://m.edsoo.ru/ff0cf02e
Tb B kaOunere ¢puzuku. OnrTuyeckue NpudOpPsI U
35 i
YCTPOMCTBA U YCIOBUS X 0€30I1aCHOTO 12.01.2024
MIPUMCHCHHUS
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM
36 MEX&HII/-IIKI/I lIi[OCT TIaThl CIICIIUAIEHON TeopHH bubmmorexa [OK
' Y " P 12.01.2024  https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIEHOCTH
37 OTHOCHTENBHOCTH OJHOBPEMEHHOCTH. 3aMeIJICHUE bu6mmorexa [IOK
BPEMEHHU U COKpAIICHUE ITHHBI 19.01.2024  https://m.edsoo.ru/ff0cfa42
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.
38 CBsi3b MaccChl C SHEpPTHUEH U UMITYJIbCOM. DHEPTHUS bubmmorexa [JOK
P Y + HER 19.01.2024  https://m.edsoo.ru/ffOcfc68

ITOKOs
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KonTpoabHnas padora «Ontuxka. OCHOBBI

bubaunoreka [HOK

39 //m. .
CNeNUAJIbHON TEOPUH OTHOCUTEJIBLHOCTID) 26.01.2024 gttps fim.edsoo. ru/ffOcor
40 ®oronsl. Dopmyna [1nanka. DHeprus U UMITYIbC bubnuoreka [IOK
¢dotoHa 26.01.2024  https://m.edsoo.ru/ffOcfel6
41 OTtkpriTHe U uccnenoBanue Gotodddexra. OnbIThI bubnunoreka [HOK
A.T. CroneroBa 02.02.2024  https://m.edsoo.ru/ffOcffc4
3akonbl porodddekra. YpaBHeHNE DHHIITEHHA
42 151 potodddekra. «KpacHas rpaHuIiay bubmorexa LHOK
5 HBP parih 02.02.2024  https://m.edsoo.ru/ff0d015e
dhoTodrddekra
43 Hasnenue ceera. OnwiTel [1. H. JleGenena. bubnuorexa [JOK
XuMu4eckoe JecTBIE CBETa 09.02.2024  https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoiicTBa U MPaAKTUYECKOE
44 :
IpUMeHeHue: (oTo3neMenT, GOTOAaTUHK, 09.02.2024
coJIHEeUHasi ObaTapesi, CBETOIUO]]
45 Pemrenue 3a1au no reme «J1€MEHTHI KBAHTOBOM bubnuotexa [JOK
ONTHUKI 16.02.2024  https://m.edso0.ru/ff0d0302
46 Mopens aroma Tomcona. OnbiTel Pezepdopaa mo bubnuotexa [JOK
paccesiHuiO a-yactull. [Imanerapnast Mmojens aToma 16.02.2024  https://m.edsoo.ru/ff0d091a
bu6mmoreka [JOK
4 Hocryratst bopa 01.03.2024  https://m.edsoo.ru/ffodOafa
Nznyuenue u nornomieHue GOTOHOB MPH MEPEXOe
48 aToMa C OJJHOTO YPOBHS DHEPTHH Ha oif. Bunbl bubmmorexa [OK
A P P APYTOH. BHA 01.03.2024  https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosiHOBBIE cBOlicTBa yacTull. Bomusl ne bporins.
49 KopnyckynsipHo-BonHoBOU Ayanu3M. CIOHTaHHOE bubmmorexa [OK
PHyCHYID a4 ' 15.03.2024  https://m.edsoo.ru/ff0d0ca8
Y BBIHYKJICHHOE U3JIy4YCHUE
50 OTtkpeiTHe paguoaktuBHOCTH. OnbITH Pe3epdopna bubnmuotexa [JOK
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110 ONPCACIICHUIO COCTaBa paJuOaKTUBHOI'O
HU3Ty4YCHUA

15.03.2024

https://m.edsoo.ru/ff0d0fd2

o1

52

53

CaoiictBa anb(a-, 6era-, raMmma-u3IydeHUsI.

Bmusguue PAAOAKTUBHOCTH HA JKUBBIC OPTraHU3MbI

OTkpbITHE IPOTOHA M HEUTpOHA. M30TOMBI. Anb(a-

pacnaj. DJIeKTPOHHBIA U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-uzinydenue

DHeprus CBA3M HYKJIOHOB B sifipe. SaepHbie
peakuuu. Snepusiii peaktop. [Ipodnemsi,
MEPCTIEKTUBBL, IKOJIOTUYECKUE ACTIEKTHI SACPHOM
SHEPTeTHKU

22.03.2024

22.03.2024

05.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUullbl. OTKPHITHE TO3UTPOHA.
Mertoapl HAOMOACHUS U PETUCTPALITH
anemMeHTapHbIX yactull. Kpyriblii cTon
«DyHameHTaNbHbIE B3aUMOAEUCTBHS. EAMHCTBO
(bu3nUecKoil KapTUHBI MUPa»

05.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nH0r0 HeOa. Co3Be3nus, ipKue 3BE3HI,
IUTAHETHI, UX BUAUMOE aBrkeHne. CoiHeyHas
cHCTEMA

12.04.2024

56

57

58

Comaue. CoyHeuHast aKTUBHOCTE. MCTOUHUK
sHeprun CoJiHIIa U 3BE3NT

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3 b
IJIaBHOM MOCJEI0BaTENIbHOCTH. BHyTpeHHee
cTpoenue 3B€311. CoBpeMeHHBIE MTPEICTaBICHUS O
MIPOUCXOXACHNUHU U 3BoJolnu CosHIa U 3BE3]T

Muneunsiii Ilyte — Hama I'anaktuka. Ilonoxenue u

neuxenne Connna B ["anaktuke. ["anakTuky.
UYEpHble AbIPHI B sipax rajJakTHK

12.04.2024

19.04.2024

19.04.2024
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59

Bcenennas. Paz6eranue ranaktuk. Teopus
bosbioro B3pbiBa. PenukroBoe usnyueHue.
Meraranaktuka

26.04.2024

60

61

62

Hepemennbie mpo6iieMbl aCTPOHOMUHT

KonTposbHas padora «j1eMeHTbI ACTPOHOMMHU
U acTpOoPU3NKI»

O6o6matomuii ypok. Poib ¢pusuku u actpoHOMUU
B PKOHOMHUYECKOH, TEXHOJOIrHUYECKOM, COIHaILHOMN
1 ATUYECKOH cdepax IesaTeIbHOCTH YeIOBEKa

26.04.2024

03.05.2024

03.05.2024

63

O6o06maromuit ypok. Poib u mecro pusuku u
ACTPOHOMUU B COBPEMEHHOM HAay4YHOU KapTUHE
Mupa

17.05.2024

64

Ob6o06maromuit ypok. Pons pusmueckoii Teopun B
(hopMUPOBaHUY MPEICTABIEHUN O PU3NUECKON
KapTuHEe MHpa MecTo pu3nyeckoil KapTUHBI MUpa
B 00IIEM psZTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IIPEJCTaBICHUN O PUPOLE

17.05.2024

65

66

PesepBHbIil ypok. MarautHoe noie.
OnexkTpoMarHuTHas UHAYKIUSA. Ontuka. OCHOBBI
CHeIUaIbHON TEOPUU OTHOCUTEITLHOCTH

PezepHblil ypok. KBanToBas gusuka. DieMeHTHI
aCTPOHOMMH U acTPOPUUKU

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

66

24.05.2024

24.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. ®usuka, 10 xmacc/ Mskues I'.41., byxorues b.b., Corckuiit H.H. nmon
penakmueit [TapdpentreBoii H.A. AxkiionepHoe 00I111eCTBO
«3narensectBO «lIpocBenieHue»

2. ®wusuka, 11 kinace/ Mskumes .., byxosues b.b., Yapyrun B.M. nox
penaknueii [TaphentreBoit H.A. AkiinorepHoe 0OIIECTBO
«3pnarensctBO «lIpocBenienne»

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

1. ®usuka, 10 kmacc/ Msakues I'.41., byxornes b.b., Corckuiit H.H. mox
penakuueii [TapdentoeBoii H.A. AkiinonepHoe o00IIECTBO
«3narensctBo «IIpocBemieHue»

2. ®wusuka, 11 xkinace/ Mskumes .., byxosues b.b., Yapyrun B.M. nox
penaxkuueii [lapdenteeBoii H.A. AkiimonepHoe o0IIeCTBO
«3pnarensctBO «lIpocBenienue»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://lesson.academy-content.myschool.edu.ru/catalog
https://lib.myschool.edu.ru/market?filters=%22publishingHouselds%22%3 A%
5B%224%22%5D

https://resh.edu.ru/
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