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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo ¢usuke 6a30BOr0 YpOBHS Ha YPOBHE CpeIHEro oOuiero oopa3oBaHUs
pazpaboTaHa Ha OCHOBE IOJIOKEHUH W TPEOOBAHMI K pe3ynbTaTaM OCBOEHHMS OCHOBHOW
oOpaszoBaTenbHON mporpammel, mpeactaBieHHbix B OI'OC COO, a Takke ¢ y4€Tom
denepanpHOil paboueld MporpaMmbl BOCIUTAHUA W KOHLEMIMUA MPENoJaBaHus y4yeOHOro
npeamera «@Puszmka» B 00pa3oBaTeNbHBIX —oOpraHu3anusax Poccuiickoit  depeparum,
peaNM3yIoIIMX OCHOBHBIE 00pa30BaTEIbHbIE TPOrPAMMBI.

Conepxanue mnporpaMmmbl 1o (u3uke HampaBieHO Ha (HOPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOU KapTuHbI MHUpa oOydaromuxcs 10—11 knaccoB nmpu o0yuennn ux Gpusnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-ACSITENILHOCTHOrO monaxona. Ilporpamma mo  Qusuke
cootBercTByeT TpedoBanusM PI'OC COO k miaaHUPYEeMbIM JMYHOCTHBIM, MPEIMETHBIM M
MeTanpeMETHBIM PE3yJIbTaTaM OOyuYeHHs, & TAaKK€ YUYUTHIBAET HEOOXOAMMOCTh pean3aluu
MEXMPEIMETHBIX CBSi3e (PU3UKHM C €CTECTBEHHO-HAYYHBIMH Y4EOHBIMU TpenMeramu. B Hel
OTIPENENSAIOTCA OCHOBHBIC €N M3Y4YeHUs (PM3MKU Ha YPOBHE CPEAHEro oOIIero oopa3oBaHus,
IUIAHUPYEMBbIE PE3YJIbTaThl OCBOEHUA Kypca (PU3MKHU: JUYHOCTHBIE, METaNpPEAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma o pusuke BKIIOYALT:

e IUIAHHPYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca (PU3UKU Ha 6a30BOM ypOBHE, B TOM UHUCIIE

MpEeIMETHbIE PE3YJIbTATHI IO FOJIaM 00yUYEHUS;

e cozepkaHue yueOHOro npenmera «Pu3nkay 1mno rojgaMm o0y4eHusl.

dwu3rka Kak Hayka 0 Haubosee 00X 3aKOHAX MPUPOJIbI, BBICTYIAS B KAYECTBE Y4EOHOTO
IpeIMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUW 00 OKPYXKaIOIIEM MHUpE.
[IkonpHBIN Kypc (GU3MKH — CHCTEMOOOpA3yIOIIMA [Jii €CTECTBEHHO-HAYYHBIX YUEOHBIX
NPEIMETOB, TMOCKOJbKY (U3MYECKHME 3aKOHBI JIe)KaT B OCHOBE MPOIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHUEH, Orosoruel, puznueckoi reorpadueit u actponomueii. cnonszoBanue u
AKTUBHOE MPUMEHEHHE (PU3NYECKHUX 3HAHUU ONpEEseT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTUA B c(epe HSHEPreTuKu, TPaHCHOpPTa, OCBOEHMS KOCMOCA, MOJYYEHHS] HOBBIX
MaTepHaJIOB C 3aJJaHHBIMU CBOMCTBAMH U Jpyrux. M3ydenune Gu3mku BHOCUT OCHOBHOM BKJIAJ
B (OpMHpPOBAHUE ECTECTBEHHO-HAYYHON KapTHHBI MHUpa OO0y4aromuxcsi, B (opMUpPOBaHUE
YMEHUN TPUMEHSITh HAYYHBIM METOJ] TIO3HAHWUS TIPU BBHINOJHCHUM WMH  yYEeOHBIX
HUCCIJIEJOBAHUM.

B ocHOBY kypca ¢pu3uKu a1 YpPOBHS CPEAHETO 00IIero o0pa3oBaHuUs MOJIOKEH PsJT HICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHITUIIBI €r0 TOCTPOSHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEW KypC SIBISIETCS JJOTMYECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuai U3 BCeX pa3feioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOU, TaK U
COBpPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepuan Kypca GU3NKH 00BeIUHEH BOKPYT
¢uznueckux Tteopuil. Benymmm B Kkypce sBisercs (QOpMUpPOBaHUE MPEACTABICHHH O
CTPYKTYPHBIX YPOBHSIX MaTepUHU, BEIIECTBE U TOJIE.

Hoesa ecymanumapuzayuu. EE peanuzaius mpeanonaraeT UCIoiab30BaHUEe T'YMaHUTapPHOTO
noTeHIuana (GU3nIecKoi HayKH, OCMBICTICHHE CBS3U Pa3BUTHS (PU3UKU C Pa3BUTHEM OOIIIECTBA,
a TaKk)Ke C MUPOBO33PEHUECKIUMU, HPABCTBEHHBIMH M SKOJIOTMYECKUMU MPOOJIeMaMH.



Hoes npuxnaonoi mnanpasenennocmu. Kypc (uU3MKKM mpeanonaraeT 3HAKOMCTBO C
IIUPOKUM KPYIOM TEXHHYECKUX W TEXHOJIOTHYCCKUX NPWIOKCHHH H3YYCHHBIX TEOPUH U
3aKOHOB.

Hoes osxonocusayuu peannzyeTcsi IMOCPEICTBOM BBEIACHHMS 3JIEMEHTOB COJIEp)KaHU,
MOCBSIIIEHHBIX IKOJIOTHYECKUM TPoOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C Pa3BUTHEM
TEXHUKW W TEXHOJIOTHH, a Takke 00CYKICHHS TIPOOIEM PaIlMOHAILHOTO MPUPOIOTOIB30BaHUS
U DKOJIOTMYECKOM 0€30MacHOCTH.

CTep>XKHEBBIMH JJIEMEHTAMH Kypca (M3MKH HAa YPOBHE CPEIHEro OoO0IIero oOpa3oBaHUs
SBJISIIOTCSL (pu3mueckue Teopun ((POpMHUpPOBAHWE TPEACTABICHUNH O CTPYKTYpE MOCTPOCHUS
buznueckol TeopuH, poiH (PYHIAMEHTAIBHBIX 3aKOHOB W TPUHIIUIIOB B COBPEMEHHBIX
NPEJICTABIICHUAX O MPUPOJIE, TPAHUIAX MPUMEHUMOCTH TEOPHM, JJII ONMHCAHUS €CTECTBEHHO-
HAYYHBIX SBJICHUNA U MPOIIECCOB).

CHCTEMHO-/1eSTEIbHOCTHBIN MOAXO0 B Kypce (PU3UKU peaTnu3yeTcsl MPekKIe BCEro 3a CUET
OpTaHM3AIMH dKCIIEPUMEHTATBHON IeATEeNbHOCTH oOy4daromuxcs. s 6a30Boro ypoBHs Kypca
(GU3MKU — ATO KCIOJIIB30BAHHUE CUCTEMBbI (DPOHTATBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U
1abopaTopHBIX paboT, KOTOphIE B MporpamMme 1o (uU3MKe OOBEAMHEHBI B OOIIMA CHUCOK
YUEHUYECKUX MPAKTUUECKUX paldoT. Brigenenue B ykazaHHOM IepedHe J1ab0opaTOPHBIX padoT,
NPOBOJUMBIX JJISI KOHTPOJIS W OIIGHKH, OCYIIECTBIISACTCS YYaCTHHKAMHU 0O0pa30BaTEIbLHOTO
npolecca UCXo1sl U3 0COOCHHOCTEHN MJIaHUPOBAHUS U OCHaIlleHUs KabuHera puzuku. [Ipu sTom
o0ecrieynBaeTCs OBJIAJICHHE OOYYAIONIUMUCS YMEHHSIMHU MPOBOJIHWTH KOCBEHHBIC H3MEPEHUS,
UCCJICIOBAHUS 3aBUCUMOCTEH (M3MYECKUX BEIMYWH W TIOCTAHOBKY OITBITOB IO IPOBEPKE
IIPEIJIOKEHHBIX THITOTE3.

Bbonbiioe BHUMaHKE yAENSIEeTCsl peUIEHUI0 PacuE€THBIX M KaueCTBEHHBIX 3ajay. [Ipu sTom
JUTSE Pacu€THBIX 3a7a4 TPUOPUTETOM SIBJSIIOTCS 3a7a4yd C SBHO 3aJaHHON (Pu3nyeckon
MO/IENbIO, MO3BOJISIOIINE MPUMEHATh W3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJHOTO
paszena Kypca, Tak ¥ UHTETpUpYys 3HAHUS U3 pa3HbIX pasnenoB. s KayecTBEHHBIX 3ajad
OPUOPUTETOM SBJISIIOTCS 3aJlaHusl HAa OOBSICHEHWE TMPOTEKaHUA (PU3MUECKHUX SIBICHUN U
IIPOIIECCOB B OKPYIKAIOIICH KU3HH, TPeOYyromre BhIOOpa (PU3NUECKONW MOJETH JUIsl CUTyaIluu
MIPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusiMu DPI'OC COO k maTepuaibHO-TEXHUYECKOMY
oOecrieyeHuto0 y4eObHOro mpoiiecca 0a30BbI YpOBeHb Kypca (DU3MKH HAa YPOBHE CPEIHETO
o01ero oOpa3oBaHus TOJDKEH M3Yy4aThCsl B YCIOBHUSAX MPEAMETHOrO KabuHeTa (U3NKU WU B
YCIOBUSIX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOT0 IIMKJa. B kaOuHere
bU3UKH  JOJDKHO OBITh HEO0O0XOoauMoe JabopaTopHOe OOOpYJIOBaHUE JUIS BBIMOJHECHUS
yYKa3aHHBIX B MPOrpaMme Mo GU3NKe YICHHUYECKUX MPAKTUIECKUX PaOOT U IEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JleMOHCTpanimoHHOE 00opynoBaHuEe (opMHpPYEeTCST B COOTBETCTBHU C TMPUHIUIIOM
MUHUMAJIBHOM JIOCTATOYHOCTH M 0OECTeUrBAET MMOCTAHOBKY MEPEUMCICHHBIX B MPOrpaMMe 10
bu3MKe KIFOYEBBIX IEMOHCTpAIMil JUIsl WCCIENOBAHMS W3y4YaeMbIX SIBICHUW U TIPOIIECCOB,
AMITUPUIECKUX U (PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopaTopHoe 00OpyaOBaHHWE HJIsi YUCHHYECKHX MPaKTHYECKUX padboT (opmmpyercs B
BUJIE TEMATUYECKUX KOMIUJIEKTOB M OOECIIEUMBAETCS B PacyETe OJTHOTO KOMIUIEKTa Ha JIBYX
oOy4Jaromuxcs. TemaTudyeckue KOMIUIEKTHI JIa0OpaTOpPHOrO0 O0OpYIOBaHUS JIOJDKHBI OBITh



MOCTPOEHBI HA KOMIUIEKCHOM HCTIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIbHBIX CUCTEM B BUJIE IUPPOBBIX J1a00OpaTOPUi.
OCHOBHBIMH HEJISIMU U3yUeHHS HU3UKH B 0011IeM 00pa30BaHUU SIBJISTFOTCS:

dbopMHUpOBaHME HWHTEpEca M CTPEMJICHUS OOYyYalolUXCs K HAayYHOMY HW3YYEHUIO
MPUPOBI, PA3BUTHE WX MHTEIICKTYATbHBIX U TBOPYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABJICHUM O HAydHOM MeTojAe TMo3HaHus U  (OpPMUPOBAHUE
HCCJIEI0BATEIHCKOI0 OTHOILICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUS OCHOB CTPOCHUS
MaTepuu U PyH/IaMEHTAIbHBIX 3aKOHOB (DM3UKU;

dbopmupoBaHre YMEHUI OOBSICHATD SIBJICHUS C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUHN U
HAYYHBIX JIOKA3aTelIbCTB;

dbopMHpoOBaHUE MPEACTABICHUN O PO (GU3UKHU ISl pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH.

JlocTikeHre 3TUX 1elied oO0ecrnedyrBaeTcsl PelIeHHeM CIEAYIOIIMX 3ajad B MpoIecce
U3Yy4eHHS Kypca (PU3UKU Ha YPOBHE CpeIHEro 001ero oopa3oBaHus:

MPUOOPETEHNE CUCTEMbI 3HAHUN 00 OO0IMX (U3HMYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIIOUAs MEXaHUKY, MOJICKYISIPHYIO (PU3UKY, SJTEKTPOJNHAMHKY, KBAHTOBYIO
(GU3HKY U 3JIEMEHTBI ACTPOPUHUKHU;

dbopMHUpOBaHWE YMEHUN NPUMEHSATh TEOPETUUYECKUE 3HaHMUS Il OOBSICHEHMS
bu3nUecKuX SBICHUW B TPHUPOAEC M IS TPHUHITHS MPAKTUYECKUX pEIICHUN B
MOBCEAHEBHOM JKU3HHU;

OCBOEHHE CIIOCOOOB pEIICHUs Pa3IMYHBIX 3a/Jad C SBHO 3aJaHHON (u3mueckoi
MOJIENIbIO0, 3ajJlay, [MO/Pa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3/aHue (HU3UUECKO
MOJIEJH, aJICKBAaTHON yCIIOBUSM 33/1a4U;

MOHNMaHuEe (PU3NIECKUX OCHOB W TPUHIUIIOB JCUCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOLIYIO CPENy;

OBJIaJICHUE METOJIaMHU CaMOCTOSITEIHHOIO IJIAHUPOBAHUS M MPOBEIACHUS (HU3MUECKUX
OKCMIEPUMEHTOB, aHallu3a W  UHTEpIpeTanuu  HH)OpPMAlMH,  ONpEeIeICHUs
JIOCTOBEPHOCTH TMOJIYYCHHOTO Pe3yibTaTa,

CO3/IaHK€ YCJIOBHH ISl pa3BUTHUS YMEHUN MPOEKTHO-UCCIIEI0BATEIbCKOM, TBOPUECKOI
JeSITeTHbHOCTH.

Ha wm3yuenne ¢usukm (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO 00IIero 0oOpa3oBaHMS
orBoautcst 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacoB (2
yaca B HEJIEIIO).

[Ipennaraemslii B mporpamMme 1o Gpu3HKe nepeueHb Ja00paTOPHBIX U MPAKTUYECKUX PabOT
SIBJISICTCSI PEKOMEHJIOBAaHHBIM, YYHTENb JeNaeT BHIOOP MpOBEACHUS J1A0OpAaTOPHBIX padoT U
OTBITOB C YYETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaromuxcs.



COILEPKAHUE OBYYEHUA
10 KJIACC

Pa3zjnesn 1. ®u3uka U MeTOAbI HAYYHOI0 NMO3HAHUS

®usnka — Hayka o mnpuponae. HayuHble mMeTOAbl MO3HAHUS OKPYKAKOLIETO
mupa. Poib DJKCnepuMeHTa M TEOpUM B MpOLEcCe II03HAHUA IPUPOJBI.
DKCIEepUMEHT B (PUBHKE.

MonenupoBanue (U3MYECKUX SIBJICHUNA M TpoueccoB. HaydHbie rumoresbl.
du3nuecKre 3aKOHbI U TEOpPHUH. ['paHMIIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUA.

Ponp u mecto ¢usuku B (HOPpMUPOBAHUU COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B PAKTUYECKON AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble MU IHUQPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKHU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

MexaHnnueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JABUKEHHUS.
Cuctema otcuéra. TpaekTopus.

[Tepemernienne, CKOpOCTh (CpeaHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepUAIIbHOW TOYKHU, HMX MPOCKIIMU HA OCHU CHUCTEMbl KOOpIMHAT.
CrioxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEHHOE ABWXeHue. I 'paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPE€HHMS, NYyTH U NEPEMEIICHUA
MaTepraabHONW TOYKU OT BPEMEHHU.

CBoboaHoe majzieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuuennoe nBuwkeHuwe. JI[BWKE€HME  MaTepHaIbHOM TOYKH MO
OKPY>KHOCTH C MOCTOSHHOU MO MOJAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEUHAs
ckopocTk. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckne YCTpOWCTBA W IPAKTUYECKOE IIPUMEHEHHE: CIIUJIOMETD,
JBU)KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIE MTEPEIAUH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenne aBwkeHUs Tena, OpOIIEHHOIO IMOJA YIJIOM K TOPU30HTY H
TOPU3OHTAIBHO.



N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

Hanpasnenue ckopocTu pu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIENIbIO ONPEAEICHUS MIHOBEHHOMN
CKOpOCTH.

HUccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, IPOMACHHBIMU TEJIOM 3a
MIOCJICIOBATENBHBIE PAaBHBIE IPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOUM HYIIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOW KUIKOCTH.

N3yuyenue nBmxeHus Tena, OpoIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocurenbHOCTH  ['amunes. IlepBeii  3akoH  HerotoHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IIpunnun cynepno3uuuu cui. Bropoi 3akoH HbroToHa
JUIL MaTEPUAIbHON TOUKU. Tpernit 3aKkoH HproTOHA 17151 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TtsiaroreHusa. Cumima Tspkectd. IlepBas kocMmudeckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, CKkobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIBKEHUS U cujia TpeHus nokos. KoadgduimeHnt tpeHusl.
Cuia conpoTHUBIIEHUA NPU IBU>)KEHUU TEJa B dKUIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIBI OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcnoBusd
paBHOBECHS TBEPAOIO TENA.

TexHu4yeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: MOAIIUITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHne nHepUUH.

CpaBHeHME Macc B3aMMOJICHCTBYIOIIMX TEI.

Bropoii 3akon HerotoHna.

N3mepenne cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIii.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U MAICHUN.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHUs TBEPIOTO Tena. Buasl paBHOBECHSI.

Vuyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3ydenue aBmxeHus OpycKa Mo HaKJIIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

HUccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TEJA, HUMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynbc MarepuanbHOM TOUKH (Teda), CUCTEMBI MaTEpPUAIbHBIX TOYEK.
Nmnynbec cuUilbl U1 U3MEHEHHE HMMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Pabota criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MarepuayibHOM TOYku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPIUH.

[ToreHumnanbHas DHEpPrusl. [ToreHumnanbHas DHEPrus yIpyro
nedhopMHpOBaHHON  mpykuHbl.  [loTeHnmManbHas  sHeprus  Tela  BOJIM3HM
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple W HENOTCHUWAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTCHIUAIIBHBIX CHJI C WU3MEHEHUEM MEXAHWYECKOW SHEPTHM CUCTEMBI TEl.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckre yCTpOMCTBA M NMPAKTHUYECKOE NMPUMEHEHUE: BOIAOMET, KONED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[lepexon noTeHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3ydyenne abCONMIOTHO HEYNPYroro yjuapa C TMOMOIIBIO JIBYX OIMHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBsizu pabOThl CHUIIBI ¢ U3BMEHEHHEM MEXaHUYECKOW DHEPTrUu
TeJla Ha IPUMEpPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Paznen 3. MoJsiekyasipHast QU3MKa U TEPMOJAMHAMMKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETHYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrep IBUKEHUS U
B3aMMOJEHCTBUS YaCTHUI BewiectBa. Molenu CTpOeHUsi Ta3oB, XKUIAKOCTEH U
TBEPBIX TNl M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeiei. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remmneparyp
Llenbcus.



Mopens  unpeanpHOoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUYECKOW TEOpUM HJealbHOro rasza. AOCONIoTHash TeMmIiepaTypa Kak Mepa
CpedHeW KUHETHMYECKOW SHEPruM TEIUIOBOrO JABMKEHMs vacTull rasza. lllkarma
temrieparyp KensBuna. ['azoBbeie 3akoHbBl. YpaBHeHue MenneneeBa—Knanenpona.
3axon JlanbroHa. M3omponeccsl B UACATbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHne H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHudyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEePMOMETD,
OGapomerp.

Jlemoncmpayuu

OmBITBI, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BemiecTBa, Qororpadun
MOJIEKYJI OPraHUYECKUX COECTUHEHUH.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Moguens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJEHCTBHUS.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOY AaBJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHHUE COCTOSIHUSI HJACAIBHOTO rasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Ornpenenenue Maccbl BO3AyXa B KJIACCHOW KOMHAT€ HAa OCHOBE M3MEPEHHUIA
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CHUCTEMBI U cI0cO0bI €€ n3MeHeHus. KonnuecTBo TermoThl U pabora. BHyTpeHHss
SHEpPrusl  OAHOATOMHOIO  HWAEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYCeHHE. Y IeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TemIoThl npH TeIionepeaaye.

[Tonsitue 00 aauabatHom tpouecce. I[lepBblii 3aKOH TEPMOJIUHAMUKHU.
[IpumeHenue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmonnHamuku. HeoOpatumMocTh poOLIECCOB B IPUPO/IE.

TennoBpie  MamuHbl.  [IpuHUOMOBL  ACUCTBUS — TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHus SHEPruM B TEIUIOBBIX MamuHax. KoddduiueHT mone3Horo
nercTBus TermmoBord MammHbL Ilukn KapHo m ero xosdduimeHT moiie3Horo
JNENCTBUA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA U MPAKTUYECKOE IMPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHUsi, ObITOBOM XOJOAUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpPEHHEW 3HEpPruM Teia MPU COBEPIICHUH PadOThl: BHUIET
npoOKu u3 OYTBUIKK TMOJ] JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAITH ).

N3MeHeHne BHyTpEHHEN SHEPTUU (TeMIlepaTypbl) Tela IpH TEIIonepeaye.

OnbIT 1Mo anauabaTHOMY pAacCIIMPEHUI0 BO3ayXxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHEr0 CrOpaHus, PpEaKTUBHOTO
JBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

HN3mepenune yaenbHOU TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

ITapoobpa3oBanre u KoHIeHcarus. Vcmapenne n kuneHue. AOCONIOTHAS |
OTHOCHUTENIbHAsI BJIAXKHOCTh Bo3ayxa. HacwilmeHHbld map. YaenbHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATyphbl KUIIEHUSI OT JaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamwioB. Kuakue kpuctauibl. CoBpemeHHble Marepuanbl. [lnaBnenune wu
KpUCTaJLIU3aIus. Y aenbpHas TerioTa miasienus. Cyoaumarusi.

VYpaBHeHue TeroBoro 6anaHca.

TexHu4yeckre yCTpPOMCTBAa M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYyUYECHUS] COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAHOMAaTePUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEPEHUS BIIAYKHOCTH.

Halntonenune HarpeBanus U MjiaBjieHUsl KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTaioB.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mMepeHne 0THOCUTENBHOM BIIA)KHOCTH BO3yXa.

Pa3znen 4. DinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
OnekTpu3auusi Tel. ODJEKTpUYecKHil 3apsan. J(Ba Buaa 3IEKTPUUYECKUX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil aneKTpuyecKuil 3apsi.
OnekTpuueckoe 1mnojne. Hanpsok€HHOCTh  3iekTpuueckoro moisd. [IpuHnun



CYINEPIIO3UILIUM BJICKTPUUYECKUX MOoJie. JIMHMKM HANps>KEHHOCTH 3JIEKTPUUYECKOTO
TIOJISL.

PaGora cun  osnektpocrarmueckoro  mons.  [lorenmman.  PasHocThb
NOTEHIUANOB. [IpOBONHMKM W JHMAJIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JluanekTpuyeckas NpOHULAEMOCTb.

DnekTpo€MKocTh. KoHaeHcaTtop. DIeKTPOEMKOCTh MIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsSKEHHOr0 KOHAeHCaTopa.

TexHuuecKkne yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: 3JIECKTPOCKOIL,
ANEKTPOMETpP, DJIEKTpOCTaTHUECKas 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOpOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN amIiapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3aumoperictBrue HadIEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIM2IIEKTPUKU B DJIEKTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH ILJIOCKOIO KOHJAEHCAaTOpa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mox. Toxu ¢ paziuunvix cpeoax

OJIEKTPUYECKAN TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuna toka. I1ocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJEKTPUUECKOE COIMPOTUBICHUE. Y EIbHOE CONPOTHUBJIICHUE BEILIECTBA.
[TocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEANHEHUE IPOBOIHUKOB.

Pabora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOT O TOKA.

DIIEKTPOABIKYINASI CHJIA M BHYTPEHHEE CONPOTUBICHUE HCTOYHHKA TOKA.
3axon Oma /1 OJIHOM (3aMKHYTOM) 35iekTpuyeckoi 1ienu. KopoTkoe 3ambIkaHUeE.

DJIEKTPOHHAs] ~ MPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOWCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOAHHUKHY. CobcTBenHas U IIpUMECHAas IPOBOAMMOCTb
noynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHuKOBBIE IPHOOPHI.

DNEeKTpUUECKU TOK B  pacTBOpaX M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUUALNS. DJIEKTPOIH3.



OnexkTpudyeckuid TOK B ra3ax. CaMOCTOSTENbHBIM M HECaAMOCTOSATEIbHBIH
pa3psan. Monuus. [Inazma.

TexHuueckne yCcTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, pEOCTaT, HCTOYHHKU TOKA, O3JIEKTPOHArpeBaTelibHbIE MpPUOOpHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN 11O/, TajJbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANIPSIKEHUSI.

3aBUCUMOCTh CONPOTUBIICHUS UWIUHAPUYECKUX NPOBOAHUKOB OT JJIUHBI,
IUTOLIA/IM TTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEeIMHEHNE TPOBOIHUKOB.

[IpssiMoe wu3MepeHue >IeKTpoABMKYHIeH cuibl. KopoTkoe 3aMblKaHHe
raJIbBAaHNYECKOr0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTHUBIICHHSI METAJIOB OT TEMIIEPATYpPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OAHOCTOPOHHSSI IPOBOJUMOCTD AUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yyeHue cMemanHoro COeAMHEHNs PE3UCTOPOB.

N3mepenne 3MeKTpOoABMKYIIEH CUJIbI UICTOYHUKA TOKA U €ro BHYTPEHHETO
COIIPOTUBIICHUSL.

Hab6monenue amekTpoiusa.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyHIECTBISETCS C
y4€TOM COAEpKATENbHBIX MEXIPEIMETHBIX CBSI3€H € KypcamMM MaTeMaTUKH,
OMoJI0THH, XUMHH, Teorpadi U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOIEHNE, SKCIIEPUMEHT, MOJEIMPOBAaHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHHEe CHUCTEMbl YpaBHEHUH, JUHEHHas (QyHKIus,
napaloua, runepoosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPbI U UX MPOEKIIUU Ha OCH KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBIKEHUE B XKMBOW mpupoze, Auddy3usi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHbI TEIUIONEpPEAAUH, TEIIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBJIICHUS B AKUBOW IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPJIBIX TEJN, JKUIKOCTEH H



ra3oB, JJICKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJIWUTUYECKAsl TUCCOIMAIINS,
raJibBaHUKa.

l'eoepaghus: BNaxHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeusn: mpeodpa3oBaHHWE ABIKEHUH C MCHOIH30BAHWEM MEXaHU3MOB,
y4éT TpEHHS B TEXHHUKE, IOAIIUITHUKN, WCIOIb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U Jpyrue), IABUTATENIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOMUIBHUK, KOHIUIIUOHEDP, TEXHOIOTHH
MIOJTYYCHHsI COBPEMEHHBIX MaTepHaioB, B TOM UYHCJIE HAHOMATEpUAIOB, U
HAHOTEXHOJIOTHH, SJIEKTPOCTaTHUeCKas 3alluTa, 3a3eMJICHHE DJIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KIJACC

Pasznen 4. dinekTrpoauHaMuka

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[ToctositHHbIE  MarHuThl.  B3aMMOAEHUCTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe 1mone. Bektop MarHWTHOM HWHAYKUMM. [IpuHUOMIO Cyneprno3uiuu
MAarHUTHBIX MOJeW. JInHMM mMarHuTHOM WHAYKUMW. KapTuHa JIMHWKA MarHUTHOU
WHYKIUHU T0JI1 NOCTOSTHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJHMKA C TOKOM. KapTuHa JMHHUI WHIYKIUU
MarHMTHOTO MOJISI JUIMHHOTO MPSAMOro MPOBOJAHUKA U 3aMKHYTOTO KOJIBI[EBOTO
POBOJIHMKA, KAaTYIIKU ¢ TOKOM. OmnbIT DpcTeaa. BzaumoelicTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOIyJib U HanpaBiieHUE. J[BUKEHUE 3apSKEHHON YACTHULIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.

SBneHne DIIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
WHIYKIMUA. OJIEKTPOABIKYIIAS CWIA HWHIAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykuuu dapanes.

BuxpeBoe anektpuueckoe Tmosne. OIEKTPOABMKYIIAs CHJIA WHAYKIHA B
MIPOBOJHUKE, TBMKYIIIEMCS TOCTYNATEIbHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NaaykTuBHOCTh.  SIBJ€HHME CAMOMHIYKIIMU. OJEKTPOJABIDKYIIAs  CHUJIA
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE MPHUMEHEHUE: IOCTOSHHBIE
MAarHMWThl, 3JIEKTPOMArHUTHI, 3JICKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHAYKIITMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM IOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISI.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBrIeHHE DIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTb 3JIEKTPOJBIXKYILIEW CHIIBI MHAYKIIMH OT CKOPOCTHU W3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIU Y.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHrne MarHuTHOr O 101 KaTYIIKU C TOKOM.

HccnenoBanne neMCTBUSA NOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUA SJIEKTPOMATHUTHOW UHAYKIIMH.

Pa3nen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€OAHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanms. [lepmon, wacrora, ammuntyaa u ($aza KoieOaHUH.
[IpyxuHHBIN MasTHUK. MareMaTU4ecKuil MasTHUK. Y paBHEHHE TapMOHHYECKHUX
kosnebanuit. [IpeBpaiiieHre sHepruu NMpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarensubiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJIEOAHUS B
UealbHOM KOJe0AaTeIbHOM KOHTYpe. AHAJIOrUs MEXAYy MEXaHUYECKUMH U
ANEKTPOMarHuTHIMU KojeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJ€ATHbHOM KO0JIEOATEIHbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaromux KojeOaHUIX. BBIHYKICHHbIE MEXaHUYECKUE
koneOanus. Pezonanc. BeiHYKI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUs.

Ilepemennblii TOK. CHUHYCOMAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ M JIEMCTBYIOLEE 3HAYEHUE CHJIbI TOKAa U
HAIPSKEHUS.

Tpancdopmarop. IIpousBoacTBo, nepenaya U NOTPEOJICHUE ANEKTPUUECKOM
SHEPruM. JKOJOTMYECKUE PUCKHU TPU MPOU3BOJCTBE eKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOrO TOKA, TUHUU JIEKTpOIEepeiay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoieOAaTenbHON CHUCTEMBbl (MIPY>KUHHBIA WM
MaTEeMaTH4YECKUM MasiTHUK ).



Habmonenue 3aryxaromux KojaeOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenne pe3onanca.

CBOOOIHBIE AJIEKTPOMArHUTHbIE KOJIEOaHUS.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAPSDKEHUSI OT BPEMEHM) ISl
AIIEKTPOMArHUTHBIX KOJIEOaHMIA.

Pe3onanc mnpu mociieoBaTeIbHOM COEAMHEHUU PE3UCTOpPa, KaTyIIKH
MHYKTUBHOCTH M KOHJIEHCATOpA.

Mopenb JIMHUU JIEKTPOTIEPEIayH.

Vyenuueckuii sxcnepumenm, 1abopamopHule pabomol

UccnenoBanre 3aBUCUMOCTH NEPUOA MaJbIX KOJeOaHUN rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne NEpeMEHHOr0 TOKa B LENM W3 IOCIENO0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHenus. Ilepuoa. CxkopocThb
pacrpocTpaHeHuss W JuiMHa BOJHBL. [lomepeyHble W MOpPOJOJIBHBIE BOJIHBIL.
Nutepdepentus u audpaxims MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJHBI. Y CIOBHUS U3YYCHHUS SJIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B anekrpomarautHoii BonHe. CBoMCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XKEHUE, MPETOMIICHUE, MOISpHU3aIs, TUPpaKius,
untepdepenius. CKoOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

[[Ixana >MeKTPOMAarHUTHBIX BOJIH. [IpUMeHEHUE AJEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTBI pauOCBSI3U U TeNEeBUACHUS. Paninonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBAas JWArHOCTHMKAa B TEXHHKE W MEIWIIMHE, paaap,
paguonpuEMHUK, TEICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MONEPEYHBIX U TPOOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Habmronenue orpakeHust U IpeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGntonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOU H
YacTOTOU KOJIEOaHUH.



WccnenoBanrie  CBOMCTB  DJIGKTPOMArHUTHBIX — BOJIH: OTpaKECHHUE,
npesioMIIeHHE, MoNsipu3anus, udpakius, nHTephepeHITs.

Tema 3. Onmuka

l'eomerpuueckas onruka. lIpsmonnHelHOE pacnpoCTpaHEHUWE CBETa B
oaHopoaHou cpexe. Jlyu cBera. ToueuHbld HCTOYHUK CBETA.

OTtpakenne cBera. 3aKOHBI OoTpakeHus cBera. [locTpoeHne n3o0pakeHuil B
IUIOCKOM 3€pKaJie.

[Ipenomienue cBera. 3akOoHbI MPETOMIIEHUS CBeTa. AOCOIMIOTHBIN MMOKa3aTelNb
npenomieHus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yroa mOJIHOTO
BHYTPEHHET0 OTPAYKEHHUSI.

HMucnepcus cseta. ClioxHBIN cocTaB Oenoro ceera. L[Ber.

CobOuparomue u pacceuBarolde JuH3bL. ToHkas mauH3a. DOKycHOE
pacCTOsIHME W ONTHYecKash cuja TOHKOM JuH3bl. [locTpoeHue wn3o0OpakeHuili B
coOuparolux U pacceuBaromux jJuH3ax. Gopmyna TOHKON JHH3BI. YBETUYEHUE,
JaBAEMO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHblE HCTOYHMKHU.
VYcnoBust HaOMOEHWS MAaKCUMyMOB M MHUHHUMYMOB B UHTEp(EpEHIIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

HNudpakus cBera. JudpakuuonHas pemérka. YcCIOBUE HAOIIOICHUS
[JIaBHBIX ~MaKCUMyMOB TIIpM NAJ€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M IIPAKTHUYECKOE IIPUMEHEHME: OYKH, JIYIa,
doroamnmnapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, TUPPAKITMOHHAS PEIIETKA, TOJISIPOUI.

Jemoncmpayuu

[IpsMonuHEHOE pPACHpPOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTtuyeckre mpruOopBkI.

[TonnHOE BHyTpeHHEE OTpakeHne. Mozellb CBETOBOJA.

HccnenoBanne cBOMCTB N300paKeHUI B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Habmonenue natepdepeHnm cBera.

Habmonerne nudpakiuy cBera.

Habmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIIbIO PU3MBI.

[Tonydenne ciekTpa ¢ MOMOIIBLIO TUPPAKIIMOHHON PEIIETKH.

HaOmronenue nonspusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl



N3mepenue nokazarens NpeaoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB H300paKEHUI B JTMH3AX.
HabGmtonenune nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIEUAJIBLHON TEOPUH OTHOCUTEIbHOCTH
I'panunpl  OpUMEHHMOCTHM  KJIAcCMYeCKOM  MmexaHuku.  [locTynatsel
CIIEIUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJIA CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DWHILITEHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU M COKpPAIICHUE
JUTHHBI.
DHeprusi 1 UMIYJIbC PENITUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3Heprneﬁ 1 UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIIbI. QHGPPHH
ITOKOA.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®ortonsl. opmyna [Inanka cBsizu 3HEpruu GOTOHA C €ro YaCTOTOM. DHEprus
U UMIyJbC (HOTOHA.

OTtkperTue n uccnenoBanue Gorodddexra. Onwitel A. I'. CroneroBa. 3aKoHBI
dbotoaddexra. YpaBuenue DuHmTeiHa 151 Gorodddekra. «KpacHas rpaHuna»
dbotoaddekra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHu4yeckre YCTpPOWCTBA U NPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doTongaTumk, coaHeyHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®otord(DexT Ha yCTaHOBKE C IIMHKOBOM TIACTUHOM.

HccnenoBanue 3akoHOB BHELIHEro (poToaddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pezepdopnia mo paccesHuiO 0 -4acTHII.
[Inanerapnas mopenb aroma. [loctynatel bopa. W3nydeHne W TOTJIONIEHUE
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS SHEPTHMM Ha JpYyro. Bumsl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPOA.

BonnoBsie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOJTHOBOM
TyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3J1y4YCHHE.

TexHu4ecknue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHME: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Habnronenue muHelyaThIX CIEKTPOB U3JTYUYECHHS.

Jlazep.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

HaOmronenue TMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJOKHOCTh CTPOEHMS siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paguoakTUBHOTO u3nydeHus. CBolicTBa anbda-, Oera-, TramMMa-U3ITy4dCHHUS.
BnusiHne paanoakTUBHOCTH HA KUBbBIE OPTaHU3MBI.

OtkpeiTHE TIPOTOHA M HeWTpoHa. HykionHass monens sjapa I'eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbsda-pacnan. ODNEKTpOHHBIA U TO3UTPOHHBIA Oera-pacman. [amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. [edekt maccol sapa.

S nepHble peakuuu. JlesieHue u cCUHTE3 SAEP.

Anepusiii peaktop. Tepmosinepubiii cunTe3. [IpobOiieMbl M MEPCHEKTUBHI
SIICPHOM YHEPrE€TUKU. DKOJIOTMYECKUE ACTIEKThI IAEPHON SHEPTETUKH.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAOMIOCHUS U PETUCTPALIUN AIIEMEHTAPHBIX YACTHII.

@yH1aMEHTaJIbHbIE B3aUMOAEHCTBUS. EMMHCTBO (pU3NUECKON KAPTUHBI MUPA.

TexHuueckue yCcTpoONCTBA U IMPAKTUYECKOE NPUMEHEHHUE: TO3UMETpP, KaMepa
Bunbcona, simepHblil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YACTHIL.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuvl

UccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTorpadusim).

Paspnes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

DTarnbl pa3BUTHUS acTpoHOMUU. [IprKiIasHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bénnoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHUJIUMOE
JIBIDKEHHE.

ComnHeunas cucreMa.

Comuue. ConHeuHass akTUBHOCThb. M cTounuk sHeprum ConHUA W 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamMma «CHEKTpasibHBIM Kiacc —
CBETUMOCTB». 3BE3/bI TJIABHOM IIOCJIEIOBATEIHPHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTb» ISl 3BE3]l TJIABHOW IOCIIEIOBATEIBHOCTH. BHYyTpeHHee cTpoeHue



3B€31. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3BoionuMU CoJiHIa U
3BE3]1. DTambl )KU3HHU 3BE3I.

Muneunbiii I[lyts — nHama I'anaktuka. Ilonoxkenue u nBuwkeHue CoyiHIIA B
lNanmaktrke. Tunel ranaktuk. Paguoranaktuky u kBa3zapel. YEpHbIE IBIPBI B sAApax
rajaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopust bonbmioro B3peiBa. PenukToBoe n3nydeHue.

Macumrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnrlie npobsieMbl aCTpOHOMUMU.

Vuenuueckue nabnooenus

HaOmronennsi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUM NI ONpe/eleHUs MOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be311s1 CEBEPHOrO MOMYIIAPUS U SIPKUE 3BE3MBL.

Hab6monenus B Teneckon JIyHsl, uranet, Miednoro [1ytw.

O6o0maroiee NOBTOpPeHUE

Ponr ¢u3uku W acTpOHOMUHM B DKOHOMHUYECKOWM, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOM cepax NesTeTbHOCTH YelIOBeKa, POjb U MEeCTO (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOM HAyYHOH KapTUHE MHpPA, POJb PU3NUECKON TEOPUHU
B (OpMUpPOBAaHMM TPEACTABICHUN O (PU3NUECKON KapTUHE MHpaA, MECTO
dbu3nYecKor KapTUHBI MUpa B OOIIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTABIECHUNA O IPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHsa B 11 kiacce ocyiecTBisercs ¢
Y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTE€MaTHUKH,
OMOJI0THH, XUMHH, Teorpadn U TEXHOJIOTUH.

Mesxcnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHUEM METOJIOB HAay4YHOTO
MO3HAHUS: SIBJICHUE, HAy4YHbIH (pakT, rumore3a, (pU3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HaOJII0IeHNE, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pelieHHE CUCTEMBbl YpPaBHEHHI, TPUTOHOMETPUYECKHUE
GYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI M HMX MPOEKIWH HA OCHU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTapHbIX (YHKIMM, TpU3HAKU TOJ00MS TPEYroJbHUKOB,
oTpeieNieHHE TUIOMIAIN TUTIOCKUX QPUTyp v 00bEMa Ted.

buonocus: »nekTpudeckue SIBICHUS B KUBOM TMpUpOJie, KojieOaTelbHbIC
JIBW)KEHUS B )KMBOW MPUPOJIC, ONTUUYECKUE SIBIICHUS B KMUBOM MPUPOJE, EUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeN, MEXaHW3Mbl O0Opa30BaHMs KPUCTAUTMUECKOW PEMIETKH, CIEKTPATbHBIN
aHaJu3.



l'eocpagpusi:  marHuTHBIE TIONIOCA 3€MJIM, 3alleKU MArHUTHBIX PV,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCEHUM.

Texnonocusa: JNVHUM DSJIEKTPONEpENady, TEHEpPATOpP MNEPEMEHHOTO TOKa,
3JIEKTPOJABUIATENIb, WHAYKLIMOHHAS II€Yb, pafap, PaauONPUEMHUK, TEIEBU3O0D,
anteHHa, TteinedoH, CBY-meub, MPOEKIIMOHHBIN amnmapar, BOJOKOHHAS OINTHKA,
conHeyHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenne yueOHoOro mpenMera «®dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTh JTIOCTHUKEHUE CIEAYIOUTUX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS yueOHOro npenMera «Dusukar T0KHbI
OTpakaTb T'OTOBHOCTh M CIOCOOHOCTh OOYYarOUIMXCA PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3ULIUEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHICKOTO O00IIecTBa, pacIIMpeHUe >XKU3HEHHOTO
ONbITAa U OMNbBITA JIEITEILHOCTH B MPOLIECCE PEaTM3allii OCHOBHBIX HAIPABICHUU
BOCIUTATEIbHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMUA 00YUaIOIIErocs KaK aKTUBHOTO H
OTBETCTBEHHOI'0 WJIEHA POCCUICKOro OOUIECTBA;

NPUHSATUE  TPATUIMOHHBIX  OOIIEYEIIOBEUECKUX T'YMAHUCTUYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JIESATEIIBHOCTh B MHTEpPECAX TIPaXTAHCKOIO
o01IeCcTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIECTBOBATH C COLMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTh pOCCUICKOIN IpaK1aHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
pPOCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHHE JIMIHOTO BKJIAJ[a B TIOCTPOCHUE YCTONYMBOTO OYAyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIECHHE K MUPY, BKJIFOUYAsS 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero GuU3n4ecKoil Hayke;



5) TpyA0BOr0 BOCTIMTAHUSI:

UHTEpEC K pa3IMyHbIM cdepaM MNpoPecCHOHAIBHONU AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOMN, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOD
Oynymie mpodeccuu U peaan30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TIJ1aHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(Gbu3KMKU Ha TPOTSKEHUHU BCEU KU3HH,

6) 3K0JIOrM4ecKOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTb JKOJOTMUYECKOM KYJIBTYpPbl, OCO3HaHUE TJIOOATHLHOTO
XapakTepa PKOJIOTHUECKUX MpodieM;

IJIAHUPOBAHUE U OCYILECTBIEHHUE JCUCTBUM B OKPYKAIOIIEH Cpele HA OCHOBE
3HAHUS LEJIeH YCTOWUYNBOIO Pa3BUTHS YEIIOBEYECTBA;

pacuidpeHue OombITa JEATeTbHOCTH HKOJOTMUECKON HaNpaBiIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (PU3uKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PU3NUECKON HAYKH;

OCO3HAaHHE LEHHOCTH HAy4YHON [EATEIbHOCTH, T'OTOBHOCTh B IPOLIECCE
U3ydeHus: (U3MKH  OCYIICCTBISATH  NPOEKTHYIO U HUCCIENOBATEIHCKYIO
NEeATebHOCTh UHANBUIYAIIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
baszoBble jlornuecKkue 1eicTBUA:
CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEJU JIeITEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH W MPOTUBOPEYMSI B  PaccMaTpUBAEMbIX
(bU3HIECKUX SIBIICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHUs] TPOOJEeMbl C y4ETOM aHajlu3a MMEIOLIUXCS
MaTepHUaJbHbIX U HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JIEATEIIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OIIEHUBATh PUCKH MOCIEICTBUI AESITEIbHOCTH;
KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  PEaJIbHOIO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOIIEM.
basoBble ucciaenoBare/ibCKHe AeHCTBHSA
BJIQJIETh HAYYHOM TEPMHUHOJIOTHUEH, KIFOYEBBHIMU TOHATHUSAMH M METOJaMHU
bu3znuecKon HAyKU;



BJIAJICTh HaBBIKAMHU Y4EOHO-UCCIIEA0BATEIIBCKOW U MTPOCKTHOM JIEATEILHOCTH
B oOyactu (pU3MKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pelIeHUs 3ajad (U3UUECKOTO COJepKaHUs, MPUMEHEHHUIO0 Pa3IMYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHJAMH JCATCIBHOCTH TIO TIOJIYYCHHIO HOBOTO 3HAHHS, €r0
UHTEpPIpETAlli, NPeoOpa3OBaHUI0 M TPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHNN YUYE€OHBIX MTPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M M aKTyallM3MpPOBATh 3ajaady,
BBIJIBUTATh THUIIOTE3y €€ peIleHUs, HaXOAWTh apryMEHTHI IS JIOKa3aTelIbCTBa
CBOUX YTBEP)KIICHH, 3a/1aBaTh TapAMETPhl U KPUTEPUHU PEILICHHUS;

AHAM3UPOBATh TIONYYCHHBIC B XOJE PEIICHUS 3aJa4dl  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpPMYJIHPOBATh COOCTBEHHBIC 3aJauyd B 00pa30BaTEIHHOU
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

yMeTh TICPEHOCHTHh 3HaHUS MO (U3UKE B MPAKTUUYECKYIO O0OIacTh
KU3ZHENEATEITbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

PabGora ¢ undopmanmeii:

BJIAJICTh HAaBBIKAMU TOJydeHUs WH(pOpMaIuu (U3HIEeCKOro COACpKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh TIOWCK, aHAJIW3,
CUCTEMAaTH3alMI0 ¥ WHTEPIPETANNI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA  HMH(GOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PENICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3a1a9 ¢ CcOOMIoJieHHeM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECypcOCOCpEeKCHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OpPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COACpXKAHUS B pa3jMYHBIX (dopMarax ¢
y4€TOM Ha3Ha4YCHHS WH()OPMAIIUU | TIEJIEBOM ayTUTOPHUH, BBIOUpAsi ONTUMATIBLHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHA:
OCYULIECTBJISTh OOIIEHHWE Ha ypokax (U3MKKM W BO BHE-YpPOUHOMU
NEeSATENbHOCTH;



pacro3HaBaTh MPEANOCHUIIKM  KOH(GIUKTHBIX CUTyallud HW  CMsT4arh
KOH(DJIMKTHI;

Pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUsI C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/CTB;

MOHMMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAWBUAYaJIbHOU
paboTHI;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBUH C Y4ETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN Ka)JOr0 YJICHA KOJJIEKTUBA;

NpUHUMATh I[€1M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JIOCTUKECHHUIO: COCTaBJAThH IUIAH JICHCTBHM,
pacrpenensaTh pojid C YYETOM MHEHUM YYacCTHUKOB, OOCYXIATh pPE3yJIbTaThl
COBMECTHOM paboThI;

OIICEHUBATh KA4e€CTBO CBOEro BKJIaJa M KaXKIOr0 y4YaCTHMKA KOMAaHIbI B
o0IIMiA pe3ysbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

peyiaraTb HOBBIE MPOEKTHI, OICHWBATh HJAEU C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIMSIX, TPOSABIIATH TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

PerysiTuBHBIE YHUBEpPCAJIbHbIE yueOHbIE TeiiCTBUS
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBIISTh MO3HABATENBHYIO ACSITENFHOCTh B 00JacTH
GU3MKH W aCTPOHOMHH, BBISBISITH MPOOJIEMBI, CTaBUTh M (HOPMYIHPOBATH
COOCTBEHHBIE 3aJ1a4H;

CaMOCTOSITENTFHO COCTAaBJISATh IUIaH PEIICHUS PACUYETHBIX U KaueCTBEHHBIX
3aj1ad, MJIaH BBIMOJHEHUS MMPAKTUIECKONW PaboThl ¢ YUETOM MMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

paciupsTh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JTMUHBIX MPEINOUTEHU;

JieNlaTh  OCO3HAHHBIA BBIOOp, apryMEHTUpOBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULHUA B 00JacTH
($U3MKH, TOCTOSTHHO MOBBIIIATH CBOW 00pPa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIN HHTE/UIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JESITEIBHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YyIHTATOB IENISM;

BJaJeTh  HABBIKAMU  TIO3HABaTeNIbHOM  pedrexkcun Kak  OCO3HaHUS
COBEpIIAEMbIX JEHCTBUII M MBICIUTENBHBIX MPOLECCOB, HX pE3YylbTaTOB U
OCHOBaHUIA;



UCIIOJIb30BaTh MPUEMBI peIIEeKCUH ISl OLICHKH CUTYaIlMH, BHIOOpAa BEPHOTO
pEIlICHHUS;

YMETh OIICHUBAaTh PUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHUS MO HX
CHIKCHHUIO;

NPUHUMATh MOTHUBBI W apryMEHTBI JPYIHMX TIPU aHAJM3Ee pPEe3yIbTaTOB
NeSITeNbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYIHMX TIPU aHAW3e pPe3yIbTaTOB
NESATENHHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mporecce qocTmwkeHUs TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3uKe i1 YPOBHA CpeaHero oOimiero oOpa3oBaHUs Yy OO0ydYaroIIuXCs
COBEPILEHCTBYETCS AMOIMOHAJIHBIN UHTEJJIEKT, pe/Ioiaraloun
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUSI, BKJIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHATILHOM cephl,
OBITh YBEPEHHBIM B ceOe;

CaMOpEryJIMpPOBaHUs, BKIIOUYAIOIIETO CAaMOKOHTPOJb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh AaJaNTHPOBATHCA K
AMOIMOHAIILHBIM U3MEHECHHSIM | TIPOSBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO eI U
yCrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JCHCTBOBATH MCXOMSl U3 CBOUX
BO3MOXKHOCTEH;

AMIIATHH, BKIIOYAIONIECH CIIOCOOHOCTh MIOHUMATh AMOIIMOHAIBLHOE COCTOSTHUE
JIPYrUX, YYUTBIBATh €ro TMpPH OCYIIECTBIEHUU OOUIECHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATH OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOHQIUKTHI.

INPE/IMETHBIE PE3YJIBTATBI

K xonmy obyuenuss B 10 kJjacce mNpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y OO YJAOITUXCS YMCHHM:

JEMOHCTPUPOBATh Ha IpUMEpax poJib B MecTO (pu3MKu B (HOPMUPOBAHUH
COBPEMECHHON HAay4YyHOW KAapTUHbI MUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKU HU
TEXHOJIOTHH, B TPAKTUYECKOUN AEATEIbHOCTH JIFOJIEH;

YYUTBIBATh TPAHMUIBI TPHUMEHECHHS M3YYCHHBIX (U3UYCCKUX MOJICIICH:
MaTtepualabHasi TOUYKa, HHEpIMaibHasl cucTeMa OoTcuéra, abCOM0THO TBEPIOE TEIIO,
UJICAUTbHBIN Ta3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AJICKTPUYECKUH 3apsii PU peIieHnH PU3NUECKUX 3aj1ay;



pacro3HaBaTh (pU3MYECKUE SIBICHUS (IIPOIECChI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHHMKH, MOJIEKYJISPHO-KHHETUYECKON TEOpUU CTPOCHHS BEIIECTBA U
ANEKTPOJMHAMUKH:  PaBHOMEPHOE U  PAaBHOYCKOPEHHOE  MPSIMOJIUHEHHOE
JBIDKEHUE, CBOOOTHOE TaJeHUE TeJ, ABWKEHUE 110 OKPYKHOCTH, WHEPITHS,
B3auMojieicTBHUE Tel, Tuddy3us, OpOyHOBCKOE IBMKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX Tell, U3MEHEHNE 00BEMa TeJ IIPU HarpeBaHUU (OXJIAXKIACHUH), TETJIOBOE
paBHOBecHE, WCHApeHUE, KOHACHCAIWs, TUIABJICHUE, KPUCTAJUIM3AIUs, KHUIICHHE,
BJIQ)KHOCTh BO3/yXa, MTOBBIIICHUE TABJICHUS Ta3a MPH €ro HarpeBaHWU B 3aKPHITOM
cocylle, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHHMS Traza B H30IpoIleccax,
ANIEKTPU3AIUS TEN, B3aUMOJICHCTBUE 3aPS/IOB;

OMHCHIBATh MEXAHWUYECKOE JIBIDKCHHE, HCIONB3Ys (DU3UYECKHE BEITUYUHBI:
KOOpJMHaTa, MyTh, MEpEeMElIEeHUuEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cua,
UMITYJIbC TeJa, KHHETUYECKasi dHEprusi, MOTEHLUAIbHAs SHEPTUsl, MEXaHUYecKas
pabora, MexaHWuYecKash MOIIHOCTh; TPH ONUCAHWU TPABWIBHO TPAKTOBAThH
(GU3HUECKNT CMBICT MCIOIB3YEMbIX BEIIMYWH, WX OOO3HAYCHHS] W CIUHUIIBI,
HaXOJUTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYUHY C JAPYTHUMH
BEIUYMHAMMU;

ONKCHIBATh M3YyUYCHHBIE TEIUIOBBIE CBOMCTBA TEM M TEIIOBBIC SIBICHHUS,
UCTIONB3Yysl (U3WYECKHE BEIWYWHBI: JaBJICHHE Tas3a, TeMIlepaTrypa, CpeaHss
KMHETUYECKAasl SHEPTHsI XaOTHYECKOT'0 JABMKCHHUS MOJIEKYJ, CPEIHEKBAIpaTUIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHsSI JHEprusi, padbora rasa,
KO3 (UIIMEHT TOJIE3HOTO JEUCTBHSI TEIJIOBOTO JIBUTATENsl; TMPU OIMHMCAHUH
NPAaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIOIB3YEMbBIX BEJIWYWH, WX
0o0O3HAUeHUs W EAWHMIBI, HaXOAUTh (OPMYJBI, CBS3BIBAIONIME JaHHYIO
(bu3MUYECKyI0 BEIMUMHY C IPYTUMU BeJIMYNHAM;

OIKCHIBATh U3YYCHHBIC AIEKTPUUECKHNE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHHS (TIPOIIECCHI), UCTIONB3YS (PU3NYECKUE BETUYMHBI: DJICKTPHUUCCKUIN 3apsij,
ANEKTPUUECKOE T0JIe, HAMPSOKEHHOCTD IOJIS, MMOTEHIINAJ, pa3HOCTh MOTCHIINAJIOB;
Opy ONUCAHUM TPABWIBHO TPaKTOBaTh (PUIMYECKUNA CMBICH HCIHOJIb3yEeMbIX
BEIMYMH, WX OOO3HAUCHWUS W CIWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 GU3HYECKYIO BETMUUHY C IPYTUMH BEITMYNHAMM,

aHAIM3UPOBATH (PU3UYECKHUE TMPOILECCHl U SIBJICHUS, UCIONB3Ys (pu3nyeckue
3aKOHBI M MIPUHIIMIIBL: 3aKOH BecemupHoro tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHWS MEXaHWYeCKOW DHEPruH, 3aKOH COXPaHEHHUS WMITYJIbCa,
NPUHIMI CYTIEPIIO3UIIMA CHJI, TPUHITUI PABHOMPABUS WHEPIUATHHBIX CHCTEM
0TCuéTa, MOJEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHMS BEIECTBA, Ta30BbIE
3aKOHBI, CBSA3b CPEHEW KMHETHUECKOW SHEPTHH TEIUIOBOTO JBMKEHUS MOJIEKYT C
aOCOJIIOTHOM TeMIlepaTypoH, MEePBbIi 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHHUS
AJIEKTPUYECKOro 3apsiia, 3akoH KyioHa, mpu 3TOM pasinyaTh CJIOBECHYIO



(GOpMyIHpPOBKY 3aKOHa, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUS (IpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBbIE TPUHLUIIBI JEHCTBUS  MAalllMH, MNpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3jinyarh YCIOBHs UX O€30MAaCHOI0 MCIOJIb30BAaHUS B
TIOBCEIHEBHOU KU3HU;

BBIMOJIHATh 3KCHEPUMEHTHl IO HCCIEOBAaHUIO (PU3UYECKUX SBJICHUN U
IPOLECCOB C HCIOJB30BAHUEM HPSIMBIX M KOCBEHHBIX HM3MEPEHUH, NPHU 3TOM
dbopmynupoBath mpoOJeMy/3ajady U TUINOTE3Yy Y4€OHOro HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIIOKEHHOT0 00OpYy/IOBaHUS, MPOBOAUTH OIBIT U
(dbopMyIHpOBaTH BHIBOBL;

OCYILIECTBIISAThH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH, IPU
ATOM BBIOMpPATh ONTHUMAJIBHBIA CHOCOO M3MEPEHUS M HMCIOJIb30BaTh M3BECTHHIE
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3MYECKHUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(uKCcHpOBaTh PE3YNbTATHl IMOJYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B
BUJIE TaOIUI U TpadUKOB, I€TaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEI0OBAHNUS,

co0oaTh npaBuia 0€30MacHOrO TpyJa MpU NPOBEICHUHN HCCIEIOBAHUNA B
paMKax y4eOHOro OSKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U MPOEKTHOU
JESATENbHOCTA C MCIONb30BAHUEM HM3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000opy1I0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJENbIo,
UCIOJIBb3Ysl (PU3MYECKUE 3aKOHBI M MPHUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4n
BbIOMpATh (PU3MYECKYI0 MOJENb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIbI,
HEOoOXOo/MMbIE ISl €€ pEelleHUsl, MPOBOAUTH Pacdy€Thl M OLICHUBATh PEaTbHOCTh
HOJYYEHHOT0 3HaUYEHUS! PU3NYECKOMN BETUUHHBDI;

pelIaTh Ka4eCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTHUYECKH HEPOTUBOPEUUBYIO
LENOYKY PpacCyXICHHIl ¢ ONOpod Ha H3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
buznueckue sIBICHUS;

UCIONIb30BaTh ~ NpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJOTUU JUJISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIMU
U TpeJCTaBlieHUs Y4eOHOM U HAy4YHO-TIOMYJISIpHOM MH(OpMalUY, MOIYYSeHHONW U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHYECKH aHATTM3UPOBATH MOIy4aeMyr0 HH(GOPMAIIHIO;

OPUBOAUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DHU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IPOIECCOB OKPYKAIOIIEr0 MHUpAa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (hU3MKE B IOBCEIHEBHOM XU3HU
i obecriedeHust 0€30MacHOCTU MPH OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU



YCTPOUCTBAMH, JJISI COXPAHEHUS 3JI0POBbS U COOIOJICHUSI HOPM DKOJOTHUYECKOTO
MOBEJICHUS B OKPY’KAIOUIEH CpEAE;

paboTaTh B TpYIIEe C BBHIIOJHEHUEM Pa3IUYHBIX COLUAILHBIX POJIEH,
IUIAaHUPOBATh palbOTy TPYNIbl, pPalMOHAIBHO pPACHOpPEAeNsTh OOSI3aHHOCTH U
IJIAaHUPOBATh JICSITEIHLHOCTh B HECTAHJAAPTHBIX CUTYaAIMSIX, aJCKBAaTHO OIIEHUBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB IPYIIIHI B PEIICHUE pAaCCMaTPUBAEMOMN MTPOOTIEMBI.

K konmy obyuenuss B 11 kJjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUTUXCS YMEHHUI:

JEMOHCTPUPOBATh Ha IpUMEpax poyib U MeCTOo (pu3uku B (HOpPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KApTUHBI MUpPA, B Pa3BUTUH COBPEMEHHOU TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOU AEATEIIbHOCTU JIOAEH, LEIOCTHOCTh U €IMHCTBO
($u3nYecKol KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl TPUMEHEHUS HW3YyYEHHBIX (QPU3NYECKUX MOJENei:
TOYEUHBINA ANEKTPUUYECKUN 3aps, JIyd CBETa, TOYEYHBIN UCTOUYHUK CBETA, sAECpHAs
MOJIETTh aTOMa, HYKJIOHHAs MOJETh aTOMHOTO SApa TPH PEIICHUH (PU3UIECKUX
3a7ad4;

pacno3HaBaTh (PU3NYECKHE SABJICHHS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3UKU: DIIEKTPUUECKAs] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEHUCTBUSI TOKA, B3aMMOJICHCTBUE
MAarHuTOB, DJIGKTPOMArHUTHAasT WHAYKIHUSA, JCHUCTBUE MAarHUTHOIO TIOJsS Ha
IPOBOJHUK C TOKOM M JBWXKYIIMKICS 3apsill, AJEKTPOMArHUTHBIE KoyieOaHUA U
BOJIHBI, TPSIMOJIMHENHOE PACHPOCTPAHEHHE CBETA, OTPa)XKE€HUE, MPEIOMIICHUE,
untepdepeHnus, auPpakuus ¢ MOJSpU3alUsl CBETa, JUCIEpPCUs] CBETa,
dotoanexkTpuueckuii 3pdext (pororddekrt), cBeToBOE NaBieHUE, BOSBHUKHOBEHUE
JMHENYATOrO0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHas
PaINOaKTUBHOCTB;

OMUCHIBATh W3YYCHHbIC CBOMCTBA BEMHIECTBA (IEKTPUUECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTb  pa3IMYHBIX  cped) |
AJIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), MCIOJb3Yys (U3UYECKHE BEIUYUHBIL:
AIEKTPUYECKUN 3apsijl, CWJa TOKA, DJIEKTPUUECKOE HANpSIKEHUE, DICKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOJBIKYIIAs cujia, paboTa TOKa,
WHAYKLIHAST MarHUTHOrO mojs, cwia Ammepa, cwia JlopeHna, MHIYKTHBHOCTb
KATYIIKW, SHEPrusl 3JIEKTPUYECKOr0 M MArHUTHOIO IMOJEH, MEepHOoJ M YacToTa
KojeOaHull B KojeOaTeNbHOM KOHTYpE, 3aps]l U CHJIa TOKa B IIpoIecce
FapMOHUYECKUX DJEKTPOMATrHUTHBIX KoJjieOaHuii, (OKYCHOE pacCTOsiHUE U
ONTHYECKasl CHUjla JIMH3bI, NMPU ONHCAHUM MPABUIBLHO TPAKTOBATh (PU3HUECKHI
CMBICIT HCIIOJIb3YEMBIX BEIUYMH, MX OO0O3HA4YEeHHs] W EIUHHIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIONIME JIAaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMH
BEIIMYHNHAMU;



OMHUCHIBATh H3YyYCHHBbIC KBAHTOBBIC SBJICHUS M TPOLECCHI, HCIOIb3YS
¢busznyueckre BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETa, SHEPTUsi M UMITYJIbC (OTOHA, IEPUO]T TOTypacIaa, SHEPTUSI CBA3U
ATOMHBIX SiJIep, MpPU OIMUCAHWM MPABWIBHO TPAKTOBAaTh (DU3MUYECKUN CMBICI
UCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAYEHUS U E€IUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIONINE JAHHYIO (U3MUECKYI0 BEIWYMHY C JIPYTUMHU BEITUYHMHAMH,
BBIYHCIISATH 3HAUCHNUE (DU3NIECKON BEITMYUHBI;

aHAJTM3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCMOIL3Yd (PU3HUECKUE
3aKOHBI U MPUHIUIIBEL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MapaIeTbHOTO
COCIMHEHUSI IPOBOJHUKOB, 3aKOH Jlxkoyns—JIeHla, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIHUH, 3aKOH MPSMOJIMHENHOI0 pACHpPOCTPAHEHHS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHbI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODWHIITeHHa ansi gororddekra,
3aKOH COXPAaHEHUsl SPHEPTUHU, 3aKOH COXPAHEHHs HUMIIYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUYECKOr0 3apsifa, 3aKOH COXPAHEHUsI MAacCOBOI'0 4uCia, MocTynaTel bopa,
3aKOH PaJMOAaKTUBHOTO pacmaja, MpHu 3TOM pa3inyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBHUS (TpaHUIlbI, 00JacTH)
IPUMEHUMOCTH;

ONpENIENATh HANIPABICHUE BEKTOPA UHAYKIUH MAarHUTHOIO TOJISI IPOBOIHHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHua;

CTPOUTh U OIKCHIBATh H300paXEHHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIONTHATh DKCIEPUMEHTBI TI0 MCCIENOBAaHUI0 (U3UYECKUX SBICHUN U
MPOILIECCOB C HCIOJb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath mpoOJeMy/3agady U TUMNOTE3y Y4eOHOro HIKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEUIOKEHHOTO OOOpYIOBaHUS, MPOBOJIUTH OMNBIT U
(dbopMynHpOBaTH BHIBOBL;

OCYIIECTBIISATH MPSMbIC M KOCBEHHBIC U3MEPCHHS (PU3NUECKUX BEIHYUH, TIPH
9TOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U HCIOIb30BaTh W3BECTHHIC
METObI OLIEHKH MOTPEIIHOCTEN H3MEPEHNUI;

UCCJICIOBATh 3aBUCUMOCTH (PU3WYECKHX BEIUYMH C HCIOIH30BAHUEM
OpSMBIX HW3MEPEHUN: TpU OSTOM KOHCTPYUPOBATh YCTaHOBKY, (UKCHUPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYMH B BHUE TAOIUIl U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEIOBAHMUS;

co0oaTh mpaBuiia 0€30MaCHOTO TpyJa MpH MPOBEACHUH UCCIIEIOBAHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOW W MPOEKTHOU
JESITENBHOCTA C MCIOIB30BAHUEM H3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJENbIO,
UCTIONB3Ys (U3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1auu



BbIOMpATh (PU3UYECKYI0 MOAEIb, BBIIACIATh (PU3UUYECKHE BEIIMYMHBI U (OPMYIIbI,
HEOOXOoAUMBIE JUIsl €€ pelleHusi, MPOBOAUTh PACUEThl U OLEHUBATh PEAIbHOCTD
HOJIYYEHHOr0 3HaUeHUs! GPU3NYECKOIN BETMUNHBI;

pelIaTh KaYeCTBEHHBIE 3a1a4M: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LEIIOYKY PACCYXXJIEHUHU C ONOPOM Ha WU3YYEHHBIC 3aKOHBbI, 3aKOHOMEPHOCTU H
(bU3UYECKHE SIBJICHNUS,

UICIIOJIb30BATh IIpU  peLICHUU yuyeOHbIX  3ajad COBpPEMECHHBIE
UH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHUS, HUHTEPIIPETALIMU
U TpEJCTaBlIeHUs Y4eOHOM U HAy4YHO-TIOMYJISIpHOM MH(OpMALUHY, MOIYYEeHHONU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATH MOJIy4aeMyt0 HH(POPMAIHIO;

OOBSICHATh MPHUHLMIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBUSA WX OE30MACHOI0 HUCIOJIb30BAHUS B MMOBCEIHEBHON
KU3HU;

OPUBOAUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHM;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO0 (PU3MKE B IOBCEIHEBHOM XKU3HU
i obecriedeHust 0€30MacCHOCTU MPHU OOpalleHUH ¢ MpUOOpaMy U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISl COXPAHEHHUS 30POBbS M COOJIOJIEHUS HOPM 3KOJOTMYECKOI0
MOBEJCHUS B OKPYXKAIOIIEU CPELE;

paboTaTb B TIpyHIe€ C BBINOJIHEHUEM pA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIaHUPOBaTh pPabOTy TPYMIbl, PALUOHAIBHO pacHpenesiarTh O0O0A3aHHOCTH WU
IUJJAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJCKBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYACTHUKOB IPYIIIBI B PEILICHUE PACCMATPUBAEMOI POOJIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB u TeM uugpoBbie
Ne ni/m P KonTpoasnbie  IIpakTnueckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
Paznen 1. PU3UKA U METO/JAbI HAYUYHOI'O ITO3HAHUS
bu6nuorexa [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TO3HAHHUS 2 httos:/m.edsoo.ru/7fA1bf72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunematitka > https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
22 Auaniia ! https://m.eds00.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETUYECKOM 9 1 bubnuoreka [IOK
' TEOpHU https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
32 OCHOBBI TEpMOAHHAMHKI1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6nunorexa LIOK

@Da30BbIe NEPEXOIBI

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



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

Hroro no pazueny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubmuorexa [IOK

4.1 DIeKTpoCTaTHIA 10 https://m.edso0.ru/7f41bf72
42 [TocTosiHHbIN MeKTpUYeCKUil TOK. TokU B 12 bubnunorexa [IOK

' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHoe Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
MarunuTtHOoe nojie. DIeKTpOMarHuTHas bu6mmoreka [IOK
11 11 1 3
WHIYKUUS https://m.edso0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMAarHuTHbBIE 9 1 bu6muoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97c
99 MexaHu4yeckre U IeKTPOMarHUTHbIE 5 1 bu6nuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6moreka [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTIeIIMATIBHON TEOPUH 4 1 bu6mmoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
41 DJIeMEHTHI KBAHTOBOW ONTHKHU 6 httos://m.edsoo.ru/7f41c97¢
4.2 CrpoeHue aToMa 4 bubnuorexa LIOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 AToMHOE SpO 5

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Wroro no pazneny 15

Pasnea S. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

5.1 DneMeHThl aCTPOHOMHUU U aCTPOPU3UKU 7

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

but6mmoreka [IOK
6.1 Obobuaiousee noropente 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PezepBHOoe Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne undgposbie
Tema ypoka KonTpoabnsie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypcbl
1 ®usuka — Hayka o npupoze. Hayunsie 1 bubnuorexa [JOK
METO/bI ITIO3HAHUS OKPYKAIOLIETO MUpa https://m.edsoo.ru/ff0c32e2
Poinb u MecTo dusuku B popMupoBaHUN
2 COBPEMEHHOM HAy4YHOUW KapTHUHBI MHUpPA, B 1 bubamorexa [IOK
P . v P Up ’ https://m.eds00.ru/ff0c33e6
MPaKTUYECKON JEATETbHOCTH JIIOIeH
Mexanudeckoe aBuxeHrue. OTHOCUTEIbHOCTh
3 MEeXaHH4YEeCKOro aBrkeHus. [lepemenienue 1 bubmmorexa [IOK
A - Hiepevet ’ https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHHUE
4 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE 1 bubamorexa [OK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpPEHHOE MPAMOIUHENHOE 1 bu6nmuoreka [IOK
IBVKEHHE https://m.edsoo.ru/ff0c372e
5 CBoOoaHOe mageHue. Y CKOpeHue 1 bu6mmoteka [IOK
CBOOOJIHOTO ITaIEHUS https://m.edsoo.ru/ff0c39cc
7 Kpuponuneiinoe aBuxeHue. Jprxenue 1 bu6anorexa LIOK
MaTepHaIbHON TOUKHU MO OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHIIMT OTHOCUTENHHOCTH [ amuies.
8 HNuepnmansasie cucteMbl orcueTa. IlepBriil 1 bubmorexa [JOK
P PP https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
9 Macca tena. Cuna. [IpuHuun cynepno3unumn 1 bu6mmoreka [JOK

cui1. Bropoii 3akon HerotoHa st

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
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https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MaTCpHaHBHOﬁ TOYKH

Tpertnii 3axoH HproTOHA 1151 MaTeprabHbIX

bubmuoreka [JOK

10 TOYEK https://m.edsoo.ru/ffOc3be8
11 3aKkoH BCEeMHUPHOTO TsArotenus. Cumna bubnuorexa [JOK
TsixecTH. [lepBasg kocMuyeckass CKOpOCThb https://m.edsoo.ru/ff0c3d00
but6mmoreka [IOK
12 Cuna ynpyroctu. 3axon I'yka. Bec rena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduument tpenus. Cuna
13 conpOTiBneHHﬂ Hp(II)/I(b,Z[BI/I)KeHI/IIf Tena B bubmmorexa LIOK
https://m.edsoo.ru/ff0c3f76
KHUJIKOCTHU HIIU Ta3e
[TocTymarensHOE U BpaliareIbHOE ABUKECHUE
14 abCOMOTHO TBEPOTO Tesia. MOMEHT CHUIIBIL. bu6mumorexa [IOK
IInedo cunsl. YeioBus paBHOBECHs TBEPIOTO https://m.edsoo.ru/ffOc41a6
Tena
JlabopaTtopnast pabota «M3ydenue
15 paBHOBecCHs TeJla MoJ1 IEUCTBUEM
HECKOJIBKUX CHJ»
HNmnynbc MaTepuaibHONU TOYKH, CUCTEMBbI
16 MaTepuaIbHbIX ToUeK. IMIynbc cuibl. 3aKOH bubmmoreka [JOK
COXpaHEHHUs UMITyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKEHUE
Pa6ora u momrHOCTh cuiibl. Kunetnueckas
17 SHEPTHs MaTepuaIbHON Touku. Teopema 00 bubmmorexa LIOK
o https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETHUYECKOI SHepruu
[TorenunansHas sueprud. [loreHmansHas
18 SHEprus ynpyro neGopMupoBaHHON bubnuorexa [JOK

npyxuHbl. [loTeHIIManbHas SHEpTUs Tena
BOJIM3U MOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ffOc461a
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19

IloTenumanbHbIe M HEMOTEHIINATILHBIE CUIIBI.
CBsi3b pabOTHI HETIOTEHIIUAIBHBIX CHJI C
M3MEHEHUEM MEXaHUUECKOU SHEPTrUun
CHUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPT U

bu6anoreka LIOK
https://m.edsoo.ru/ff0c478c

20

JlabopaTtopHnas pabota "N3yduenue 3aKoHa
COXpaHCHUA MeXaHUYECKOU OHECPTUN»

21

Konrponsnas padora no teme «KunemaTuka.
JluHaMuka. 3aKOHbI COXpaHEHUs B
MEXaHUKE»

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4b74

22

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-
KUHETUYECKON TEOpUHU. BpOyHOBCKOE
newkenue. Auddysus

bubmmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

23

XapakTep ABUKEHUS U B3aUMOACHCTBUSA
YaCTHI] BelecTBa. Moaenu CTpOeHus ra3os,
JKUJKOCTEN U TBEPABIX TEII

24

25

Macca monekyin. KonudecTBo BeliecTsa.
[TocrosiHHas ABoraapo

TemnoBoe paBHOBecue. TemmnepaTypa u e€
n3mepenue. [llkana remneparyp Llenbcus

26

WUneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubanoreka LIOK
https://m.edsoo.ru/ffOc4fde

27

AGcoiroTHas TeMIiepaTypa Kak Mepa cpeHen
KHHETUIECKOM OHCPIrur ABMIKCHUSA MOJICKYIJI.
VYpasuenne Menneneesa-Kianeiipona

bu6anoreka LIOK
https://m.edsoo.ru/ffOc511e

28

3axoH JlanpToHa. ['a30BBIe 3aKOHBI

29

M3omnpoueccsl B U1€aIbHOM ra3e U ux
rpaduueckoe npeacTaBieHue

bubnunorexa LIOK
https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c478c
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BHyTpeHHsIq sHEprus TepMOINHAMHYECKOI
CHCTEMBI ¥ CTIOCOOBI €€ N3MEHEHUS.

bubmuoreka [JOK

30 KonngectBo TemnoTsl u padora. BuyTpenuss https://m.edso0.ru/ff0c5952
SHEPTUsl OJJHOATOMHOTO UJEATLHOTO rasa
bubnuoreka [JOK
31 Bugst remonepezan https://m.edsoo.ru/ff0c5c36
VYrnenbHas TEIUIOEMKOCTh BEIIIECTBA.
32 KonuuecTBo TEI0THI IpH TEIIoNepeaaye. Bubnroreia LIOK
. https://m.edsoo.ru/ff0c5¢36
AnmnabatHsIif Iporiecc
33 [lepBbIil 3aKOH TEPMOJAVMHAMUKH U €TO0 bu6mmorexa [JOK
MIPUMEHEHHUE K U30IpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeoOpaTuMocTh mporieccoB B PHUPO/IC. bu6mmoreka [HOK
Bropoii 3ak0H TepMOAUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunnun aeitctsust u KI1/] TennoBoii bubmmoreka [IOK
MaIlHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KITJ]
37 DKOJIOrH4YecKre MpoodaeMbl TEIIOIHEPTeTHKH
38 O6o6maromuii ypok «MomnekysipHas bubmmoreka [IOK
¢uzuka. OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6938
Konrpomnsnas pabora o Teme
39 «MonexynsipHas ¢puzruka. OCHOBBI brbmorexa IOK
https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3oBaHue 1 KOHIEHCAIIHS. bubnmnoreka [JOK
Hcnapenue u xunenue https://m.edso0o0.ru/ff0c63b6
41 AOCOJIIOTHAS 1 OTHOCHUTEJIbHAS BIIAYKHOCTh bubnuorexa [JOK
Bo3ayxa. HaceleHHslii map https://m.edsoo.ru/ff0c64d8
42 Teépmoe Teno. Kpucrammmaeckue u bu6mmoreka [IOK

amMop(HbIC TeTa. AHU3OTPOTIHSI CBOKCTB

https://m.edsoo.ru/ff0c65f0
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KpHucTa/UIOB. JKHUKHE KPHCTAILIbL.
CoBpeMeHHbIE MaTepUabl

43 [InaBienue u kpuctauiu3auus. Y AeiabHas bu6muoreka [IOK
TeruioTa riasiaeHus. Cyonumarus https://m.edsoo.ru/ff0c6708
bubnuoreka [JOK
44 VYpaBHeHue TerIoBoro 6ananca
p https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DIeKTPUIeCKui 3aps. bu6mmoreka [IOK
JIBa BUJa 3JIEKTPUUECKUX 3apsII0B https://m.edsoo.ru/ffOc6bcc
[TpoBOTHUKH, TUATIEKTPUKH H
46 n(l?n OBOJIHHKH 3aK(I))H COXpaHCHHUS bubmmorexa LIOK
YHpOBOA ’ p https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOTO 3apsiaa
47 BsaumoneiictBue 3apsnoB. 3akon Kynona. bu6muoreka [IOK
ToueuHslll AIEKTPUUECKUN 3apsi T https://m.edsoo.ru/ffOc6ce4
Hanpsok€HHOCTB 3JIEKTPUYECKOTO OIS,
48 [TpuHIMI CyNePIO3UINH ITCKTPHUICCKUX bubmorera [JOK
P . Hep N P https://m.edsoo.ru/ffOc6df2
nonieit. JIuaum HanpsHKEHHOCTH
PaboTa cuit 31eKTpOCTaTHYeCcKOro mois. bu6nuoreka [IOK
49
[Totenuuan. Pa3HocTh MOTEHIIHAIOB https://m.edsoo.ru/ff0c6f00
[TpOBOIHMKY M THAJICKTPUKH B
50 BJIpeKT OCTAaTUICCKOM HT£IC bubmmorexa LIOK
P ) https://m.edso00.ru/ff0c7018
JusnextTpudeckas MpOHUIIAEMOCTb
but6mmoreka [IOK
51 OnekrpoémkocTh. KonaeHcaTo
P A P https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPA. bu6mmoreka [IOK
DHeprus 3apsKeHHOT0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
[IpyHIMD AEHCTBUSA U IPUMEHEHUE
53 KOHJIEHCATOPOB, KOIMMMPOBAJILHOTO ammapara,

CTpYHHOI0 MpUHTEpa. DIEKTPOCTaTUYECKAs



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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3amuTa. 3a3eMiIeHHe IEKTPOIpudopoB

54

DNEeKTpUUECKUH TOK, YCIOBUS €ro
cymectBoBaHus. [loctosunbiit Tok. Cuna
toka. Hanpsokenne. ConpoTusienue. 3aKoH
OmMa 7151 yyacTKa Lenu

55

[TocnemoBaresabHOE, TApaIEIBHOE,
CMEIIaHHOE COSIMHEHHUE TPOBOIHUKOB

bubmnorexa LIOK
https://m.edsoo.ru/ff0c74f0

56

JlaGopatopnas padora "IlocnenoBarensHoe u
NapajieNIbHOE COEAMHEHUE IPOBOJHUKOB"

57

PaboTa 1 MOITHOCTB AJNEKTPHUECKOTO TOKA.
3akon J[xoyns-Jlenma

bub6nunorexa LIOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 1t HOJTHOM (3aMKHYTOM)
anekTpudeckoit uenu. Koporkoe 3ambikaHue.
Jlabopartopnas padota «M3mepenne I1C
HMCTOYHHUKA TOKA U €r0 BHYTPESHHETO
COTIPOTHUBIICHUS»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs MPOBOJUMOCTH TBEPIBIX
METAJUIOB. 3aBUCHMOCTH COTIPOTUBIICHUS
METAJUIOB OT TEMIEPATYPHI.
CBepXIpoBOIUMOCTD

60

OnexTpuueckuil Tok B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

61

[TomynpoBoAHUKY, UX COOCTBEHHAS U
npuMecHast mpoBoauMocTb. CBolcTBa p—N-
nepexoza. [loxynpoBogHUKOBEIE TPHOOPHI

bu6anoreka LIOK
https://m.edsoo.ru/ff0c84ae

62

DJNEeKTpUYECKUI TOK B pacTBOpax u
pacriaBax 3JIEKTPOJIUTOB.
DNeKTPOTUTHYECKAS TUCCOLIUALIHS.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DIIEKTPOJIN3

DNEeKTPUYECKUI TOK B razax.

. . bubmmoreka [IOK
63 CaMOCTOSITENILHBIN U HECAMOCTOSATEIBHBIN 1
https://m.edsoo.ru/ff0c84ae
pa3psa. Mounus. [Tnazma
DHeKTpUUYECKHUE IPUOOPEL U YCTPOHCTBA U X
64 I aKTI/II)HGCKoe o IEMGH:HI/IG };'[ zBpma 1 bubmiorexa HOK
P p P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€301aCHOCTH
N bubmoreka [IOK
65 O0600marmui ypok «IEeKTPOTUHAMHUKA) 1 httos://m.edsoo.ru/ff0c88be
KoHTponbHas paboTa mo teme
66 «Inexrpocrartuka. [locTossHHBIN 1 bu6mmoteka [IOK
JNEKTPUYECKUN TOK. TOKHM B pa3In4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
bubmuoreka [JOK
67 Hrorosas kontponbras padora 1 https://m.edsoo.ru/ff0c8c56
68 PesepBubIil ypok. O600maronuii ypox mo 1 bu6mmoreka [IOK
TemaM 10 xitacca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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11 KVIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
Ne nudposbie
Tema ypoka Konrpoabusie | IlpakTnuyeckue
n/n Bceero o0pa3zoBaTejibHbIE
padoTbI padoTbl
pecypchbl
[TocTosTHHBIE MarHUTHI U UX
1 B3aumojieiicTBre. MarnutHoe nose. Bektop 1 bu6mmoreka [IOK
MAarHUTHOM MHAYKUHUH. JINHUU MarHUTHOMU https://m.edso0.ru/ff0c9778
WHIYKIUN
MarsuTHO€ 10Je IPOBOJHUKA C TOKOM.
2 OmsiT Opcerena. Bzaumoelictsue 1 bubnmorexa HOK
P i https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 JlaGopaTopnas pabora «3yuenue 1 1 bu6mmoreka [IOK
MAarHUTHOTO ITOJIS1 KATYLIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C
4 tokoMm. Cuna Ammnepa. JlabopaTopHast pabora 1 1 bu6muoreka [IOK
«HccnenoBanue neiicTBUS IOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha pamMKy ¢ TOKOM»
Jle¥ficTBME MarHMTHOTO IOJIS Ha
5 IBIDKYIYIOCS 3apsDKEHHVIO yacTuiy. Criia 1 bubnmorexa LHIOK
YHYIo P Yio Y https://m.edsoo.ru/ff0c9df4
Jlopenua. Pa6ora cumst Jlopenia
DnekTpoMarHuTHas uHayknus. [Totok
6 BEKTOpa MarHuTHOW uHAYyKmu. IJC 1
WHIYKIMU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykiuu Papanes
7 JlaGopaTopHnas pabora «lccnenoBanue 1 1 bubmuoreka [IOK

SABJICHUA BHCKTpOMaFHHTHOﬁ HUHAYKIOHUW

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

NuaykTHBHOCTD. SIBJIICHHE CAaMOWHTYKIIHH.
OJIC camonHAYKIIMU. DHEPTUS MArHUTHOTO
TOJISI KATYILIKK C TOKOM. DJIEKTPOMarHuTHOE
moJie

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

Texauueckue YCTPOﬁCTBa " UX IIPUMCHCHUC!
IMOCTOAHHBIC MAIrHUTEI, DJICKTPOMAarHuThlI,
QJICKTPOABUTIATCIIb, YCKOPUTCIIN
QJICMCHTAPHBIX 4aCTUL, MHAYKIITUOHHAS IICYb

10

Oo6o06maromuit ypok «MarauTHoe mnoie.
DIeKTPOMAarHUTHAS WHIYKIHS)

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

Kontponbhas paboTa no teme «MarautHoe
II0JIC. aﬂeKTPOMaFHI/ITHaSI HHIOYKIOHA»

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKHE KOTECOAHH.
I"apmonnueckue koneOaHus. YpaBHEHUE
rapMoHHUYeCcKuX kojiebanuii. [IpeBpamienne
SHEPTUU

bu6moreka [IOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnas pabota «MccrnenoBanue
3aBHCHMOCTH Tepro/ia MabIX KoJebaHui
rpy3a Ha HUTHU OT JUIMHBI HUTU U MacChl
rpy3a»

14

KoneGarenbHblii koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHbHIE KOJeOaHMs B UA€aIbHOM
KOJIe0aTeTbHOM KOHTYpE. AHAIOTUS MEXITY
MEXaHHMYECKUMH U 3JICKTPOMAarHUTHBIMH
KoJ1e0aHUAMHU

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUU B HJIeaTHHOM KOJIeOaTeTbHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

IIpencraBnenue o 3aTyxaroIuX KoJeOaHUsAX.
BriHyX/1eHHbIE MEXaHUYEeCKUE KOJIeOaHMUs.

bubmuorexa [JOK

16 Pe3onanc. BeinyxieHHBIE https://m.edsoo.ru/ffOcbb86
ANEKTPOMArHUTHBIC KoJeOaHus
[lepemennsblit Tok. CUHYCOUIATIBHBII
17 MepeMEHHBIN TOK. MOIITHOCTh MTEPEMEHHOTO bubmuorexa [IOK
TOKa. AMIUITUTYIHOE U JAeHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAYEHUE CHJIbI TOKA U HAMIPSKCHHUS
18 Tpancdopmarop. [IpousBoacTso, nepenava u
noTpedIieHne NEKTPUUECKON SHEPTHH
YCTpoHCTBO U MPAKTUYECKOE MPUMEHEHUE
19 AJIEKTPUYECKOTO 3BOHKA, TeHEpaTopa bubmmorexa [IOK
. https://m.edsoo.ru/ff0cc324
MEPEeMEHHOT0 TOKa, TUHUH dJIeKTporepead
DKONOTUYECKUE PUCKH NP MPOU3BOJCTBE
20 ANIEKTpOdHEpruu. KympTypa ucrons30BaHus
AJIEKTPOIHEPTHH B TTIOBCETHEBHOM JKU3HH
MexaHu4yecKkre BOJHBI, YCIOBHS
21 pacnpoctpanenus. [Iepuon. CkopocTth bubnuorexa LIOK
pacrpoCTpaHEHUs U JJIWHA BOJHBL. https://m.edsoo.ru/ffOcca54
[TorrepevHbIe U MIPOIOILHBIC BOJTHBI
29 3ByK. CkopocCTh 3ByKa. [ pOMKOCTBH 3BYKa. bu6mmoreka [IOK
BeicoTa Tona. Tem0Op 3Byka https://m.edsoo.ru/ffOcccOc
93 DNeKTpOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U bu6nmoreka [IOK
ckopocTh. llIkana 35ieKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpUHIHTIBI PAANOCBS3U U TEICBUICHHUS.
PasButne cpencts cBs3u. Paanonokanus
25 Kontponbnas padota «KonebaHust 1 BOJIHBID» bubamorexa [IOK

https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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https://m.edsoo.ru/ff0cc6f8

[IpsimonuHeHOe pacrpocTpaHeHHe CBETa B

but6mmoreka [IOK

26 OJTHOPOJTHOM cpezie. ToUeUHBIN HCTOTHHUK
AHOPOLHOM Cpell https://m.eds00.ru/ff0cd350
ceera. Jlyu cBera
OTtpaxeHue cBeTa. 3aKOHBI OTPAXKCHHSI CBETA.
27 [TocTpoeHue n300pakeHUi B IMIIOCKOM bubmmorexa LOK
p p https://m.edsoo.ru/ffOcd4e0
3epKaie
IIpenomnenue ceera. [loiHOE BHYTpEeHHEE
28 orpaxeHue. [IpeneapHplil yrosi noaHoro bubmmorera [IOK
P - P r https://m.edsoo.ru/ffOcd7f6
BHYTPEHHET0 OTPaKEHUS
29 Jlaboparopunast pabota «3mepenue bu6nmoreka [IOK
MOKa3aTeJisi MPEJIOMIICHUS CTEKIJIa https://m.edsoo.ru/ffOcd67a
JIunssl. [Toctpoenue n3obpaxeHuit B IUH3E.
30 ®opMyIia TOHKOW JUH3bI. Y BEIUUYECHHE bubmmorexa [JOK
pMY ' https://m.edsoo.ru/ffOcddle
JIH3BI
31 Jlabopartopnas pabota «HcciaenoBanue
CBOMCTB M300paKEHUH B JIMH3AX)
Jucniepcus cBeta. CII0XHBINM cocTaB 0e10ro
32 ceera. L[Bet. JlabopaTopHnas pabora
«HabmoaeHne aucnepcuu cBeTay
Wutepdepenmms cBera. Judpakius cera. bu6nuoreka [IOK
33 )
JudpaximonHas pemeérka https://m.edsoo.ru/ffOced22
[ToniepedyHOCTH CBETOBBIX BOJIH. bu6nmoreka [IOK
34
[Tonsipuzanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue mpruOOpPbI U yCTPOCTBA U
YCIIOBUS MX O€30MacHOT0 MPUMEHEHUS
['paHUIIBI IPUMEHUMOCTH KITACCUYECKOM
. but6mmoreka [IOK
36 MexaHukH. [TocTynaTel crienuaibHOM Teoprun

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862
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OTHOCHUTEIILHOCTD OIHOBPEMEHHOCTH.

bu6moreka [IOK

37
3aMeIJIeHHe BPEMEHH U COKPAIIEHUE JITTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus ¥ UMNYIbC PEISATUBUCTCKOM
38 ‘{aCTII)/I bl CBHSByJ;IaC(I:)BI C DHeprueu u bubmmorera LOK
Hel- P https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHUSI TOKOS
39 KonTponbhas pabora «Ontuka. OCHOBbI bubnuorexa LIOK
CIIELIMAIbHON TEOPUHU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronbl. ®opmyina [Inanka. DHeprus u bu6mmoreka [IOK
UMIYNbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpbiTHE U HccaenoBanue Gpororddekra. bu6nmnoreka [IOK
Ompwitel A. I'. CtoneToBa https://m.edsoo.ru/ffOcffc4
3akonbl potorddekra. YpaBHeHue
42 :‘)ﬁHLHTei)Ha J;I;)I(bq)OToa(bg)eKTa «Kpacnas bubmmorexa [JOK
g P https://m.edsoo.ru/ff0d015e
rpanuima» ¢potodddexra
43 Hasnenue ceera. Onbite [1. H. JleGenena. bu6mmoreka [IOK
XUMHYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue yCTpOHCTBA U MPAKTUIECKOE
44 npuMeHeHue: (oTodJIeMeHT, (POTOoaaTUHK,
CoJIHEUHas OaTapesi, CBETOIUO/
45 Pemenue 3agad mo reme «1€MEHTHI bubmuotexa [JOK
KBAaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
Mopens atoMa TomcoHa. OmbBITEI
46 Pezepdopna o paccesHuio 0-4acTuil bubnmorexa LHOK
peop P ' https://m.edsoo.ru/ff0d091a
[Inanerapnast MOJ€Nb aTOMa
bu6mmoreka [IOK
47 IT b
OCTYHATH Hopa https://m.edsoo.ru/ffOdOafa
48 W3nyyenue u norjouieHue GOTOHOB MU bu6nmnoreka [IOK

NIEPEeXO0ie aTOMa C OTHOT'O YPOBHS SHEPTUU

https://m.edsoo.ru/ff0d0afa
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Ha Jipyroi. Buasl ciekTpoB

49

Bonnosrle cBoricTBa yacTull. BoiHEI 1€
Bbponns. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIOHTaHHOE U BBIHYKJIEHHOE
U3IIy4CHHE

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTkphITHE pagnOaKTUBHOCTU. OTBITHI
Pesepdopna no ompeneneHuo cocraBa
PaIMOAKTUBHOIO U3JIYYECHHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CoiicTBa anba-, 6eTa-, raMMa-u3J1ydeHUs.

BnusiHue pagqnoakTHBHOCTH Ha )KUBBIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA. M30TOMBI.
Anbda-pacnaa. DNeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacman. ['amma-
U3IIy4EHHUE

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B siipe. S aepHble
peakiun. Snepusiit peaktop. [Ipobiemsl,
MIEPCIIEKTHUBBI, SKOJIOTHUECKHUE ACTIEKTHI
SIIEPHOM YHEPTEeTUKHU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTullbl. OTKpbITHE
MO3UTpoHa. MeTo1bI HAOTIOACHUS U
perucTpaIuy JIeMEHTAPHBIX YACTHII.
Kpyrasiii cton «@yHaaMeHTalbHbIE
B3auMonecTBus. EnMHCTBO (prznyeckoit
KapTUHBI MUPay»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bup 38é3nH0TO HeOa. Co3Be3aus, sipKue
3BE311bI, TUIAHETHI, UX BUIMMOE JIBUKCHUE.
ComnHeuHas cucrema



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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56

Comnune. CongeyHas akTUBHOCTE. VICTOUHHUK
sHepruu CoJiHIIa U 3BE3N

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU.
3BE311bI NIABHOM OCJIEI0BATEILHOCTH.
Buytpennee ctpoenue 3B€31. COBpeMEHHbBIE
MIPEJICTABICHHS O TIPOUCXOXKICHUN U
sporoiini CoHIa 1 3BE3

58

Muneunsiit [Tyt — Hama ['anakTuka.
ITonoxenne n neuwkenue CosHua B
lNanaktuke. ['anaktuku. YEpHbIE IBIPHI B
SA/Ipax rajJakTHK

59

Bcenennas. Pa30Oeranue ranaktuk. Teopust
bonbuoro B3psiBa. PenuKTOBOE M3IyUYEHHUE.
Meraranaktuka

60

Hepemennsie mpobieMbl aCTpOHOMUHT

61

KonTponbhas pabora «IeMEHTBI
aACTPOHOMHUU U aCTPOPUIUKIDY

62

O6o0matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOM,

TEXHOJOTHYECKOM, COITMATBHOMN 1 DTUYECKOM

cdepax AesITeTbHOCTH YeTIOBEKa

63

PesepBHbIil ypok. MarautHoe nose.
DneKTpoMarHuTHAast UHAYKIHS

64

Peseprubiit ypok. Ontrka. OCHOBBI
CHelUaIbHON TEOPUU OTHOCUTEITBLHOCTH

65

Pezepnblit ypok. KBanroBas ¢usuka.
DJeMeHThl aCTPOHOMMHU U aCTPOPU3UKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

66

WtoroBas koHTpoJsibHAs paboTa



https://m.edsoo.ru/ff0d1784

O6o0matomuii ypok. Poib u Mmecto pusuku

67 Y aCTPOHOMHH B COBPEMEHHOM HAay4YHOUN 1
KapTUHE MHpa
68 PesepBHeliil ypok. O600mar0ONIMii ypoK 1o 1
temam 11 knacca
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




BOCIIMTATEJIbHBII KOMIIOHEHT COJAEPXKAHUS PABOUYEN
INPOI'PAMMBI

10 KJIACC

OcHOBHBbIE HANIPABJICHUS H
LEHHOCTHBIC OCHOBbI BOCIIMTAHHUSA M
COIMATHM3ALUM YYALUMXCH

Ha3Banue Tembl, pa3jiena padouei
NporpaMmbl

1.  Bocnuranue TrpakJaHCTBEHHOCTH,
MaTPUOTU3MA.

[leHHOCTH:

106066 Kk Poccuu, ceoemy napooy, ceoeii
Manon  pooune,  POOHOMY  A3bIKY,

V8AdICEeHUS K KYIbIMype Hapoooa.

®u3KKa ¥ METO/IBI HAYYHOTO TO3HAHHUS.
Mexanuka. MosnekyssipHas GU3uKa 1
TEPMOJUHAMUKA. DJIEKTOPAUHAMUKA

2. BocnuraHne HpaBCTBEHHBIX YYBCTB U
9TUYECKOIO CO3HAHMUS.

duznka wu
Mexanuka.

MTO3HAHMS.
¢usuka u

METOABl HAYYHOTO
MounexkyispHas

[lenHOCTH: TEPMOJUHAMUKA. DJIEKTOPAMHAMUKA
HPABCMBEHHBIL  8bIOOp;,  Mulocepoue;

yecms,

oocmouncmeo,  10606b,  NoOYUMAaHUe

pooumernel;, 3aboma 0 CMAPWUX U

MAAOULUX.

3. Bocnuranue Tpynonoous, | ®u3uka ¢ METOJIbl HAYYHOTO TO3HAHUA.
TBOPUYECKOTO  OTHONICHHMS  Ky4deHHIo, | MexaHuKa. MonekynspHas buszuka  w©
TPYIY, KHU3HU. TEPMOJUHAMUKA. DJICKTOPIHHAMHKA

[leHHOCTH:

mpyooarobue; Meopuecmeo, NO3HAHUE,

yeneycmpemiéHHOCmb, HACMOUYUBOCMb 8
docmudiceHuu yenel.

4. @opMUPOBAHHE  LEHHOCTHOTO
OTHOLIEHHUS K 3[0POBBIO H3JJOPOBOMY
o0pa3y KHU3HH.

LICHHOCTH:300p08blIl 06PA3 HCUSHU.

®uzuka H METOAbl HAy4YHOI'O IIO3HAHUA.
MexaHuka. MonekynspHas buznka u
TEPMOJUHAMUKA. DJIEKTOPAUHAMUKA

5. Bocmnuranue 1eHHOCTHOTO OTHOIIEHUS
K MPUPOJIC,0KPYKAIOIICH cpeie.
LIEeHHOCTU :0KpYIHCaAroOWUli MUp,; IKOJN02US.

6. Bocnuranue OCHHOCTHOI'O OTHOIIICHMA

K npeKkpacHomy,opMupoBaHUE
MpeICTaBICHUM 00 ACTETHUECKHUX
uaeasaxu  LEHHOCTAX  (ICTETHYECKOe
BOCITUTAHUE)

[lenHOCTH:

Kpacoma, 2apMOHUs, OYXOGHblU MUp
yenogexa,

xyf)oofcecmeeHHoe meopyecmeo

dusuka u METOAbI HAay4YHOT'O IIO3HaHUA.
MexaHuka. MonekynspHas ¢dbuzmka u
TEPMOJAMHAMUKA. DJIEKTOPANHAMUKA

dusuka u METOAbI HAay4YHOT'O IIO3HaHUA.
MexaHuka. MonekynspHas busuka u

TCPMOANHAMUKA. 3H€KTOp,Z[I/IHaMI/IKa

7. BocnuTaHue yBaKEHUSI K KYJIbTYpe
HapoJiOB
[{leHHOCTH:
Kyaemypa
cmpan,
MOJIEPAHMHOCY, UHMEPHAYUOHATUIM

Hap0006 AHZNIOA3bIYHbIX

®u3znuka © METOAbl HAy4YHOI'O IIO3HAHUA.
Mexanuka. MonexkyispHas duszuka 51
TEPMOJUHAMUKA. DJIEKTOPAUHAMUKA




11 KJIACC

OcHoBHbBIE HalpaBJICHUA U
HEeHHOCTHbBIC OCHOBbLI BOCITUTAHUA U
COIMAJTU3ANNHA YIAINUXCHA

Ha3Banue Tembl, pa3aesia padodeit
NMPOrpamMMmblI

1. Bocnuranue TpakIaHCTBEHHOCTH, | DNEKTpoanHaMuka. KoneOanus u BOIHEL

aTPUOTH3MA. OCHOBBI CIEIMANTEHOM TEOPUHU

LlenHoCTH: oTHOcUTenbHOCTU. KBaHTOBas du3uka.

110606 K Poccu, ceoeny napody, ceoel DneMEeHTBl aCTPOHOMUU U aCTPOPU3IUKU

Manon  pooune,  pPOOHOMY  SA3bIKY,

V8AdICEeHUs K KYIbIMype Hapooo8.

2. BocrnuTanue HpaBCTBEHHBIX YYBCTB M | DlleKTpoauHaMuka. KomneOaHus W BOJIHBL.

ATHUYECKOI'0 CO3HAHMUS. OcHoBBI CIieUaIbHON TEOpPUH

[lenHOCTH: OTHOCHUTEIbHOCTH. KBanroBas ¢busuka.

HPABCMBEHHbIL  8bIOODp;,  Munocepoue; | DNEMEHTHl aCTPOHOMHUU U aCTPOPHU3UKI

yecmo;

00Ccmouncmeo,  110006b;  NOYUMAHUE

pooumernell;, 3aboma 0 CMAPWUX U

MIAAOULUX.

3. Bocnuranue TpyAOIIOOUs, | DnekrpoauHamuka. KoneOGaHus ©  BOJIHBL

TBOPUYECKOTO  OTHOUICHHSI  KydeHHuio, | OCHOBBI CHEINAIbHOM TEeopuu

TPy, )KU3HU. OTHOCUTEILHOCTH. KBanroBas ¢busuka.

[lenHOCTH: DneMeHTBl aCTPOHOMUU U aCTPOPUIUKU

mpyooatobue; meopuecmeo; NO3HAHUE;

yeneycmpemiéHHOCmy, HACMOU4YUBOCHb 8

docmudiceHuu yeell.

4. dopMupoBaHHWE  IEHHOCTHOTO | DnekTpoauHamuka. KonebGaHuss W BOJHBL

OTHOIIEHUS K 370pOBbIO U3J0pOBOMY | OCHOBBI CIIeUATIbHON TEOPUH

o0pa3y *KHU3HHU. OTHOCHUTEIIbHOCTH. KsanToBas ¢busnka.

LIeHHOCTH:300p08blU 06PA3 HCUSHUL. DNeMEHTHI aCTPOHOMUU U aCTPOPH3UKU

5. BocrnuTaHue EHHOCTHOTO OTHOIICHHS | DNeKTpoauHamMuka. KonebGaHust ¥ BOJHBL

K IIPUPO/JIC,0KPYKAIOIIEH cpeie. OCHOBBI ClielaabHON TEOpUH

[leHHOCTU: OKpYIHCAtOWULE MU, IKONO2UA | OTHOCUTEIBHOCTH. KBanToBas ¢busnka.
DIeMEHTHl aCTPOHOMHUU U ACTPOPU3UKU

6. BocrnuTanue eHHOCTHOTO OTHOIICHUs | DnekTpoauHamuka. KomneGaHuss ¥ BOJHBIL

K npekpacHomy,popmupoBanne | OCHOBBI CHeIHaJIbHOM Teopun

MIpe/ICTaBICHUM 00 ACTETHUYECKUX | OTHOCUTEIHHOCTH. KBanroBas ¢busznka.

uaeasaxu  LEHHOCTIX  (3CTEeTHYECKoe | DJIEMEHThl aCTPOHOMHHM U aCTPO(U3UKU

BOCITUTAHHE)

[leHHOCTH:

Kpacoma, 2apMOHUsi, OYXO6HbIL MUD

yenogeka,

XY002icecmeeHHoe meopuecmaso

7. BocnuraHue yBakeHHMS K KyabType | DnekrpoauHamuka. KomeGaHuss ¥ BOJHBIL

HapoJI0B OcHoBBI CHeralbHON TEeopun

[leHHOCTH: OTHOCHUTEIIbHOCTH. KBanToBas ¢buznka.

Ky1emypa Hapooos AH2N0A3bIYHbIX | DIIEMEHTHI aCTPOHOMHUU U aCTPO(YUZUKHI

cmpan,

MoJePARNMHOCb, UHMEPHAYUOHATUSM




KPUTEPUHN ONEHUBAHUA U HOPMbI OHIEHOK
OBYYAIOIIUXCA ITO YHEBHOMY INPEJIMETY

O11eHKa YCTHBIX OTBETOB YYAIIMXCSI
OueHka «5» CTaBUTBCA B TOM Ciydae, €CJIM y4alllUWcs TMOKA3bIBAE€T BEPHOE MOHUMAaHHE
(U3HYECKON CYNTHOCTH PACCMATPUBAEMBIX SIBICHUH M 3aKOHOMEPHOCTEH, 3aKOHOB U TCOPHIA,
a TaK JX€ MpaBHIbHOE oOmpeneieHue (U3MUECKHX BEIMYMH, UX EJUHUIl U CIIOCOOOB
W3MEpPEHUS: TPABWIBHO BBITIONHSIET YEPTEKH, CXEMbl W TpapuKd; CTPOUT OTBET IIO
COOCTBEHHOMY IIJIaHy, COMNPOBOXKIAET paccka3 COOCTBEHHBIMU MPUMEpPAMHU, YMEeT
MPUMCHSTh 3HAHUS B HOBOW CHUTYallMM TPH BBIOJHEHUW MPAKTHUSCKHUX 3aJaHUH; MOXKET
YCTaHOBUTH CBS3b MEXKIYy H3y4aeMbIM M paHee M3YYCHHBIM MaTepUaIoM IO Kypcy (QU3HKH, a
TaK)Xe C MaTepUAIIOM, YCBOCHHBIM TIPY U3YYCHUHU JAPYTUX MPEAMETOB.
OueHka «4» CTaBUTHCA, €CIM OTBET YYCHHKA YAOBJIETBOPSET OCHOBHBIM TpEeOOBAHHSIM Ha
OLIEHKY 5, HO JaH 0e3 HCIOJNB30BaHUA COOCTBEHHOTO TIUIaHAa, HOBBIX IPHMEPOB, 0e3
MPUMEHEHHS 3HAaHW B HOBOWM CUTyalluu, 6€3 HCIONb30BAHMS CBS3EH C paHee M3YYCHHBIM
MaTepUaAIOM M MaTepHajoM, YCBOCHHBIM TPH W3YyYCHHU Ip. MPEIMETOB: €CIIH YYaIIUNCS
JNOMYCTHJI OAHY OMHOKYy WiIM He OoJee IBYX HEIOYETOB M MOXKET HX HCIPABUTh
CaMOCTOSITENIbHO UJTU C HEOOJIBIION TOMOIIIBIO YUUTEIIS.
Ouenka «3» CTaBUTBHCS, €CIU yYalllMiCS MPABHIBHO MOHMMAET (U3UYECKYIO CYIIHOCTH
paccMaTpuBaeMbIX SIBJICHUH U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTAEINIbHbIE TPOOeIbl
B YCBOCHHHM BONPOCOB Kypca (GU3HKH, HE MPEMSATCTBYIOIINE AabHEUIIIEMY YCBOCHHIO
BOIIPOCOB MPOrPAaMMHOI0 MaTepuaia: yMeeT MPUMEHSTh MOJIyYeHHbIE 3HAHUS IIPU PELICHUN
MPOCTHIX 33J1a4 C UCTIOJIL30BAHUEM TOTOBBIX (DOPMYII, HO 3aTPYIAHIETCS NIPH PEIICHUH 3a1a4,
TpeOyOmuX MpeoOpa3oBaHmsl HEKOTOPHIX
dbopMyI, momycTHiI He Oojiee OAHOW rpy0oil OMMOKU U IBYX HETOYETOB, HE Oosee OIHOM
rpyooil u oaHOW HerpyOoi omuOku, He Oojee 2-3 HErpyObIX OMMOOK, OJHON HErpyooit
OoHMOKH U TPEX HENOUETOB; AOMYCTHI 4-5 HETOUETOB.
OueHka «2» CTaBUTCS, €CJIM YYalUiics HE OBJaJeNl OCHOBHBIMH 3HAHUSMU U YMEHUSMH B
COOTBETCTBUH C TPEOOBAHHSIMH MPOTPAMMEBI U JOIMYCTHI OOJIbIIE OMIMOOK M HEJOYETOB YEM
HE00XO0IUMO ISl OLEHKHU «3».

O1eHKa caMOCTOSATEIbHBIX  KOHTPOJbHBIX PA00T

Ouenka «5» ctaBUTCA 32 pabOTy, BBIIOJHEHHYIO IMOJHOCTBIO 0€3 OIMOOK M HEAOYETOB.
Ouenka «4» cTaBUTCsS 3a padOTY BBINOJTHEHHYIO MOJHOCTBIO, HO MPHU HAaJUYUU B HEH He
Oornee omHON TpyOoi M OgHOW HErpyOOW OIMMOKM W OJHOTO Hemouéra, He Ooiee TPEX
HEJ0YETOB.
Ouenka «3» cTaBUTCA, €CIM YYCHUK MPABUIBHO BBITIOIHIWI HE MeHee 2/3 Bcell paOoThl Hin
JOTYCTU He OoJiee OHOUM Tpy0Ooil ommOKM W.ABYX HEAO0UETOB, HE Ooyiee OJHOW TpyOoit
OIMOKHU W OJTHOM HerpyOoi ommoOku, He OoJjiee TpeX HErpyObIX OMMOOK, OAHOW HErpyooun
OMOKKM U Tpex HeAOYETOB, MpU Hamuuuu 4 - 5 HEIOYETOB.
Ounenka «2» CTaBUTCA, €CITU YUCIIO OMMUOOK M HEJTOYETOB MPEBBICHIO HOPMY JUISl OIICHKH 3
WJIH TIPaBUJIBHO BBITIOJTHEHO MeHee 2/3 Bceil paboThl.

Ouenka JadopaTOPHbIX PadoT U J1a00PATOPHBIX ONILITOB
Ouenka «5» cTaBUTCS, €CIM Y4YalWiics BBIIOJHAET pabdOTy B TIOJHOM 00OBEME C
cOOIOICHHEM HEOOXOAMMON TIOCTEeIOBAaTEIbHOCTH MPOBEJCHUS OMBITOB U H3MEpPEHUl;
CaMOCTOSITEIIFHO W PaIlMOHATHPHO MOHTHPYET HEO0O0XO0IuMOe OO0OpYJAOBAHHE, BCE OIBITHI
MIPOBOJANT B YCIOBHSIX U PeXUMaX, 00ECTIEUNBAONINX MOJIyUeHUE MPABUIBHBIX PE3yIbTATOB
Y BBIBOJIOB; COOJTIOZaeT TpeOOBaHUS TMpaBUi 0€30MaCHOCTH TPYZJa; B OTUETE MPaBUIIBHO U
AKKypaTHO BBITIONHSET BCE 3aMUCH, TAOJNHIIBI, PUCYHKH, YEPTEXKH, TpaQUKH, BBIUUCICHHUS,
MIPABWIIBHO BBITIOJTHSACT aHAJIA3 ITOTPEIITHOCTEH.
Ouenka «4» CTaBUTCS, €CIIM BBITIOJHEHBI TPEOOBAHUS K OICHKE «5» , HO OBLIO JOMYIIEHO
1IBa - TPY HEJ04YETa, HE OoJIee OMHON HErpyOol OMMOKHN M OJJHOTO HEA0UETA.
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Ounenka «3» craBurcsa, ecid padoTa BHIIOJHEHA HE TMOJHOCTbIO, HO OO0BEM
BBIMIOJIHEHHOM  YacTH TaKOB, IIO3BOJIIET TMOJYYUTh  MPAaBUJIBHBIE PE3YyIbTaThl U
BBIBOJIBI: €CJTH B XOJI€ MTPOBEICHUS OTbITa U U3MEPEHUI ObUIN AOMYIIEHBI OIINOKH.

Onenka «2» craBuTcs, ecid paboTa BBIIOJIHEHa HE IIOJHOCTBIO U 00BEM
BBIMIOJTHEHHON YacTU paOOThl HE MO3BOJSET CAeNaTh NMPABUIIBHBIX BBIBOJOB: €CJIHU OIIBITHI,
W3MEPEHUs, BBIYUCICHHUS, HAOIIOACHHS TPON3BOIMINCH HETIPABHIIBHO.

Bo escex cnyuasx oyenxa cHudicaemcs, eciu yyeHUK He coOa00an mpeOosaHus Npasui
bezonacnocmu epyoa.

OueHKa TeCTOBbIX PadoT.
Ouenka 5 cTaBuTCS B TOM CiIydae, €CJIM YYalIUKCs BBITIOIHWI padOTy B MOJHOM 00beMe Ha
100%.
Ouenka 4 cTaBUTCS B TOM CIIydae, €CIIH yJalluics BBIIOTHUI paboTy B o0beme 80-99%.
Ounenka 3 cTaBUTCS B TOM Cllydae, €CiM y4yalluics BBIIOIHUI paboTy B 06beme 60-79%.
Ouenka 2 cTaBUTCS B TOM CIIydae, €CJIH yJalluics BBIIOTHUI paboTy B o0beme 11-59%.

Ilepeuenv omuook:

I'pyovie omuoku

Hesnanue onpeneneHnii OCHOBHBIX MOHSTHI, 3aKOHOB, PABUJI, TIOJIOKEHUN TEOPUH,
(bopMmy1, OOIIETIPUHATHIX CUMBOJIOB, 0003HaUYEHUS (PU3UUECKUX BEIHMYUH, EAUHUILY
H3MEpEeHusl.

HeymeHue BbIIENATE B OTBETE TIIABHOE.

Heymenue npuMeHsITh 3HaHUS ISl pEIICHUs 3a/1a4 U 00bsCHEHUS (U3NYECKUX SBJICHUMN;
HENPaBUIBHO C(HOPMYIMPOBAHHBIE BOIIPOCHI, 3aJaHUS WX HEBEpHbIE O0BSICHEHUS X0/1a UX
pelIeHys, He3HaHUE PUEMOB pELIeHMs 3a/1a4, aHaJIOTUYHBIX PaHEe PEIIEHHBIM B KJIAcCe;
OIIMOKH, MTOKa3bIBAIOIINE HETIPABIILHOE TOHUMAHUE YCIOBUS 3a/1a4K WIM HEMPABUIIbHOE
HCTOJIKOBAHUE PELICHUS.

Heymenue untaTh ¥ CTPOUTH TPapUKU U MPUHIUITAATBHBIE CXEMBI

Heymenune nmoarotoButs K paboTe yCTaHOBKY WM JabopaTopHoe 000py10BaHHE, TPOBECTU
OIIBIT, HEOOXOUMBIE PACUEThl WIIN MCII0JIb30BaTh MOJYyYSHHbIE JAaHHbIE [ BHIBOJIOB.
HebpexHoe oTHOmIEHNE K 1a00paTopHOMY 000pPYIOBAHUIO U U3MEPUTEIBHBIM ITPHUOOpaM.
Heymenue onpenenuts NoKa3aHUS U3MEPUTENBLHOTO PpUbopa.

Hapymenne tpeGoBanuii mpaBui 0€30MacHOro TpyZa MpH BBINOJIHEHUH SKCIIEPUMEHTA.

Hezpyovie ouuoku

HeTtounoctu ¢hopMynupoBOK, OnpeIeieHHi, 3aKOHOB, TEOPUH, BBI3BAHHBIX HEITOJIHOTOU
OTBETa OCHOBHBIX IIPU3HAKOB ONpPENEIsIeMOro NoHATHsA. OmnOKY, BEI3BaHHbIE
HECOOJIIOJICHHEM YCIIOBUI MPOBEACHHUS OTIbITA WM U3MEPEHU.

OmubKH B yCIOBHBIX 0003HAYEHUAX HAa NPUHIUIHAIBHBIX CXeMaX, HETOUHOCTH YepTexXeH,
rpauKOB, CXEM.

[Ipomyck min HETOUYHOE HAMCAaHUE HAMMEHOBAHUM €AMHUL PU3NUECKUX BETHUYUH.
HepaunoHnanbHbI BBIOOp X0Aa pEIICHHUS.

Hedouemui

HepaunonanbHble 3anMcH IPU BBIYUCICHUAX, HEPAIIUOHATIBHBIC TPUEMbI BBIYUCIICHUH,
npeoOpa3oBaHUi M PEeIICHHS 3a1a4.

Apudmernueckre omMOKY B BBIUUCICHUSIX, €CJIA ATH OMIUOKU Ipy00 HE HCKAXKAIOT
peabHOCTH MOIYYEHHOTO Pe3yIIbTaTa.

OTtnenpHBIE OTPEIIHOCTH B (DOPMYIHPOBKE BOIPOCA HIIM OTBETA.

HebpexHoe BbINOIHEHNE 3aMCEN, YepTEKEN, CXeM, TpaUKOB.

Opdorpaduueckue U MyHKTYallMOHHBIE OITHOKH.



OLNEHOYHBIE MATEPHAJIbBI

10 KUIIACC
Pasznen Ne ypoka Hazpanue KUM HcTounuk Ilpumeuanue
MexaHuka 21 Konrtponsnas padora no | KoHTposibHO-U3MepUTEIbHbIE
temaM "Kunemaruka. matepuanel.  ®Puszuka 10
JluHamuka. 3aKOHBI kimace/ H. WM. 3opun — M.:
coxpanenus B Mexanuke' | BAKO, 2010. — 96 c.
Momnexymnsipaa | 39 Kontponsnas pabora no | KoHTpoibHO-U3MEpHTETBHbIC
g (PU3KUKU U teMaM "MounekymnspHas | Mmatepuansl.  ®Puszuka 10
TEPMOJUHAMUK ¢uznka. OCHOBBI kimacc/ H. UW. 3opun — M.:
a TePMOJUHAMUKHU " BAKO, 2010. - 96 c.
OnexTponuHam | 66 KonTponbHas padora no | KoHTpoJIbHO-U3MEPUTEIBHBIE
nKa Teme "DnekTpocTaTuka. | mMarepuansl.  @Puszmka 10
[MocTosHHBIH knacc/ H. U. 3opun — M.:
AJIEKTPUYECKUM TOK. BAKO, 2010. - 96 c.
Toxku B pa3nu4HbIX
cpemax”
O600menue u | 67 Hrorosas kouTponbsHas | KOHTpoJIbHO-U3MEpUTETBHBIC
IIOBTOPEHHUE pabora matepuanel.  ®Puzuka 10
kmace/ H. W. 3opur — M.:
BAKO, 2010.-96 c.
11 KJIACC
Pasnen Ne ypoka Ha3zpanne KUM HcTounuk IIpumeyanue
Onextpogunam | 11 KonTponbHas padora no | KoHTpoJIbHO-U3MEPUTEIbHbBIE
MKa TemaM "MarnutHoe marepuansl.  Dduzuka 10
ToJie. knacc/ H. WU. 3opun — M.:
DJIEKTpOMarHuTHas BAKO, 2011.- 112 c.
WHIYKIUS"
Konebanusu | 25 KonTponbhas padora no | KoHTposibHO-U3MEPUTEIBHBIE
BOJIHBI temam "Konebanus u marepuanbsl.  Dduzuka 10
BOJIHBI' kimacc/ H. WU. 3opun — M.:
BAKO, 2011.-112c.
KBanroBas 39 Konrponsnas padora no | KoHTposibHO-U3MepUTEIbHBIE
¢buzuka teMaM "Onrtuka. OcHoBbl | MaTepuanbel.  Puszuka 10
CIeLUaJIbHON TeOpuun knacc/ H. W. 3opun — M.:
OTHOCHTECILHOCTH" BAKO, 2011. - 112 c.
DneMeHTHI 61 Kontponbhas pabora no | KoHTposibHO-U3MepUTEIbHBIE
aCTPOHOMHUH U TeMaM "DIJIEMEHTBI matepuanel.  Puszuxa 10
acTpou3uku aACTPOHOMUHU U kmace/ H. WU. 3opur — M.:
actpouzuku” BAKO, 2011.-112c.
O06o00mienue, 66 Wrorosast koHTposbHAs | KOHTpOJIbHO-N3MEpHUTEIbHbIC
cucTeMaTHu3aI] pabota marepuanbsl.  Duzuka 10
WSl 3HAHUU kimacc/ H. WU. 3opun — M.:

BAKO, 2011.-112c.




