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NikeBck 2023
MMOSICHUTEJIbBHASA 3AIINUCKA

IIporpamma mno ¢usuke 0a30BOTO YpPOBHS HAa YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE IMOJIOKEHUH U TpeOOBaHUU K pe3yjbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTellbHONW NporpaMmbl, mpenacraBieHHbIX B PI'OC
COO, a Ttakxe c yuérom enepasibHOW paboyel MporpaMmbl BOCIHUTAHHUS U
KOHIIENIMM NpenoAaBaHus ydeOHoro npeamera «dusmka» B 00pa3oBaTeIbHBIX
opranuzauusx Poccuiickoit denepannu, pean3yonux OCHOBHbIE 00pa30BaTEIbHbIE
IIPOrPAMMBI.

Conmepxanue mnporpamMmbl 1O  (pU3MKE HampaBleHO Ha (opMmHupoBaHHE
€CTECTBEHHO-HAYYHOW KapTHHBI Mupa oOydaromuxcs 10—11 kmaccoB mpu o0yueHuun
ux (¢usznke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESTEILHOCTHOTO IMOAXO[A.
[Tporpamma no ¢usuke coorBercTByeT TpeboBanusiM @I'OC COO x miaHupyeMbIM
JUYHOCTHBIM, MPEJAMETHBIM M METAlPEAMETHBIM pe3yJibTaTaM OOy4YeHHs, a TaKKe
YUUTBIBAET HEOOXOAMMOCTh peaju3allud MEKIPEAMETHBIX CBs3ed (U3UKU ¢
€CTEeCTBEHHO-HAYYHBIMH YUYEOHBIMHU NpeaMeTaMu. B Hell omnpenenstoTcsi OCHOBHbBIE
e u3ydeHus (U3MKKA Ha YPOBHE CpEAHEro oO0Iiero oOpa3oBaHus, MIIAHUPYEMbIE
pe3yibTaThl OCBOEHUS Kypca (U3HMKHU: JUYHOCTHBIE, METANPEIMETHBIE, MPEIMETHBIC
(Ha 6a30BOM ypOBHE).

[IporpamMMma 1o (pu3MKe BKIIOYAET:

IUIAHUPYEMbIE pe3yibTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM
qHCcIie IPEIMETHbBIE Pe3yIbTaThl 10 ToAaM 00yUYeHHUS,;
coJiepkaHue yuyeOHoro npeamera « @usuka» 1mo rogam o0ydeHus..

dusuka Kak Hayka 0 HanboJiee OOIIMX 3aKOHAX MPUPO/IbI, BHICTYIIAs B KAUECTBE
y4eOHOro mpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY 3HAHUI 00
okpyxatomeM wmupe. IllkonpHbIl Kypc GU3MKH — CHUCTEMOOOpa3yroUuid s
€CTECTBEHHO-HAYYHBIX YUYE€OHBIX IIPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT
B OCHOBE INPOLIECCOB M SABJICHHUM, M3y4aeMbIX XUMHUEW, Ouonorued, Qpuanyeckon
reorpadueit u actpoHomueid. Mcnonap30BaHue U aKTUBHOE MPUMEHEHUE (PU3NUECKUX
3HAHMM OMpeeNseT XapakTep W pa3BUTHE PAa3HOOOPa3HBIX TEXHOJIOTHM B cdepe
HHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, MOJIYYEHHMs HOBBIX MaTepUaoB C
3aJJaHHBIMU CBOMCTBaMH M Jpyrux. V3ydeHue Qu3mky BHOCUT OCHOBHOW BKJIAJ B
(GopMUpOBaHHE  €CTECTBEHHO-HAYYHOW  KapTUHBI MHpa  OOydaloIluxcs, B
dbopMupoBaHHE YMEHUH MPUMEHSITh HAyUYHBIM METOJ| MO3HAHUS NPHU BHITOJHEHUU
UMU YYEOHBIX UCCIIEIOBaHUI.

B ocHoBy kypca (pu3uku 15 ypOBHS CpeaHETro 00Iero o0pa3oBaHMsl MOJIOKEH
pPSA W, KOTOPhIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEH KypC SBISETCA JIOTMYECKU
3aBEPIIEHHBIM, OH COJAEPXKUT MaTepHall U3 BCEX pa3lesoB (PM3HMKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.



Hoes eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepual Kypca (QU3MKH
o0benMHEH BOKpYr (¢usnueckux Teopuil. Benmymwum B Kypce  sBIseTCs
¢dbopMupoBaHUE MPEACTABIEHUN O CTPYKTYPHBIX YPOBHSX MAaTEpHH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE€ peanusainys MNOpeAnosaraeT HUCIOJIb30BaHUE
TYMaHUTAPHOTO TNOTEHUHANa (U3UYECKOM HAyKH, OCMBICIECHUE CBA3M Pa3BUTHUSA
(GU3KKHU ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU U
HKOJIOTHYECKUMU MTpoOIeMamMu.

Hoes npuxnaonoii nanpasiennocmu. Kypc duzuku npeanoaraeT 3HaKOMCTBO C
HIUPOKUM KPYroM TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIOKEHUN H3YUYEHHBIX
TEOpUId U 3aKOHOB.

Hoesa  osxonocuzayuu peanuzyercss  TMOCPEICTBOM  BBEICHUS  DJIEMEHTOB
COJIEpKaHUsl, MOCBSIIEHHBIX 3KOJOTMUYECKUM IpoOJieMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJOTWH, a Takxke O0OCyXIeHus mnpodiem
palMOHAIBHOTO IPUPOIOTIOIB30BAHUS U SKOJIOTHUECKON O€30MaCHOCTH.

CrepXHEBBIMH D3JIEMEHTAMH Kypca (U3MKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (uU3nueckue Teopun ((popMuUpOBaHHE NPENCTABICHUNA O
CTPYKTYpe MOCTPOEHUsI (PU3HUECKOW TEOpPUH, POJIM (PYyHIAMEHTAIBHBIX 3aKOHOB M
MPUHIIMIIOB B COBPEMEHHBIX MPEJCTABIEHUSAX O MPUPOJE, IPAaHULAX PUMEHUMOCTU
TEOPHUA, /ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJCHUI U MPOLECCOB).

CHCTeMHO-AESITENIbHOCTHBIN TOAX0l B Kypce (PU3MKH peaqu3yeTcsi Mpexe
BCEro 3a CYET OpraHu3aluu SKCIEPUMEHTAIBHON JESITeIbHOCTH oOydarommxcs. Jis
0a30BOro ypoBHS Kypca (U3UKH — 3TO HCIOIb30BAHUE CUCTEMBI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JTA0OPATOPHBIX padOT, KOTOpPhIE B MporpaMMme
no ¢uszuke OOBEIUHEHBI B OOUIMN CHUCOK YYEHHMUYECKHX MPAKTHUYECKUX padoT.
Bbiienenne B yKa3aHHOM IepeyHe JabOpaTOpHBIX pabOT, NPOBOAMMBIX IS
KOHTPOJII U OLEHKH, OCYIIECTBISETCS y4acTHMKaMHU o0Opa3oBaTeNbHOrO Ipoliecca
UCXOJs U3 0COOEHHOCTEH TUIAHUPOBAHMS M OCHalIeHHs KabuHera gusuku. [Ipu sTom
oOecrieuynBaeTcs OBJIAJICHUE OOyYarOUIMMUCA YMEHUSMH HPOBOAUTh KOCBEHHBIE
U3MEPEHHUs, HCCIEAOBAHMS 3aBUCHUMOCTEN (DU3MYECKUX BEJIMYMH M MOCTAHOBKY
OIBITOB TIO MPOBEPKE MPEATI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHME yAeNseTcs PEIICHUIO PacYETHBIX M KAYeCTBEHHBIX 3aJad.
IIpy >TOM M1 pacy€THBIX 3a1a4 IPUOPUTETOM SIBJISIIOTCS 3aJaud C SIBHO 3aJaHHOU
bu3nYecKoil  MOJENbIO, TIO3BOJISIIOUIME TNPUMEHSITh M3YUYEHHBbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jesia Kypca, TaK M HUHTErpUpys 3HAHUA U3
pa3HbIX pa3zfenoB. [[is KauyecTBEHHBIX 3ajad MPUOPUTETOM SIBJISIOTCS 3aJaHUsl Ha
OO0BSICHEHHE NMPOTEKaHUs PU3NUYECKUX SIBIICHUN U MIPOLECCOB B OKPYKAIOILIEH KU3HHU,
TpeOyrone  BblOOpa  (GU3MYECKOM  MOJAEIM IS  CHUTyalluH  IPaKTHKO-
OpPUEHTUPOBAHHOI'O XapakTepa.

B cootBerctBun ¢ tpedoBanusimMu GI'OC COO k MarepuanbHO-TEXHUIECKOMY
o0ecriedueHnI0 y4yeOHOro mpoiiecca 0a30BBI YpPOBEHb Kypca (U3MKM Ha YpOBHE
cpenHero oOmiero oOpa3oBaHMs JOKEH HU3y4aTbCsl B YCIOBHUSX HPEIMETHOIO



kaOuHeTa (U3MKA WIM B YCJIOBHUSIX HHTETPUPOBAHHOTO KaOWHETa TIPEIMETOB
€CTECTBEHHO-HAYyUYHOTr0 IMKIa. B kabwHeTe (DU3MKU TOIDKHO OBITH HEOOXOIUMOE
nabopaTopHoe 000pyI0BaHUE JIJISl BHITIOJIHEHHS YKA3aHHBIX B TIPOrpaMme Mo (hu3mke
YYCHHUYECKHUX MPAKTUUECKUX PabOT U IEMOHCTPAIMOHHOE 000PYI0BaHNUE.

JlemoHCTpanmonHoe oOopymoBanue (GopMupyercs B  COOTBETCTBHH  C
NPUHIIUIIIOM  MHUHUMAJIBHOH  JTOCTAaTOYHOCTH W OOECIEYMBAET  IMMOCTAHOBKY
MEPEUNCIICHHBIX B TpOrpaMMe MO (HU3WKE KIFOYEBBIX JEMOHCTPAMA s
UCCJICIOBAaHUS  W3Y4YaeMbIX  SBJICHUH W TIPOIECCOB, OMIUPUYCCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX MPUMCHCHHM.

JlaGopaTopHoe oOopyaoBaHWE IS YYCHHUYECKUX TPAKTHYCCKUX pabOT
dbopmupyeTcss B BUAEC TEMAaTHUYECKUX KOMIUIEKTOB M OOECIEUYMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOOywaromuxcs. TeMaThuyeckue KOMILIEKThI
7a00paTOPHOTO OOOPYJIOBAaHMS JIOJDKHBI OBITH IOCTPOCHBI HA KOMIUICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M ITM(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
M3MEPUTETBHBIX CUCTEM B BHJIE ITU(POBBIX JabOpaTOpuid.

OCHOBHBIMHU TICNIIMH H3y4eHUS (PU3HUKHU B 00IIEM 00pa30BaHUHU SBIISTFOTCSI:
dbopMHpOBaHHEe WHTEpPECAa W CTPEMIJICHHS OOYYaAONMXCA K HAYYHOMY H3YYCHHIO
MPUPOIBI, PA3BUTHE WX MHTEIUIEKTYATbHBIX U TBOPYECKHUX CITIOCOOHOCTEH;
pa3BUTHE TIPEACTABICHUA O HAyYHOM METOJIe¢ TO3HaHUS © (HOPMHPOBAHUC
WCCJICIOBATEILCKOTO OTHOIICHHSI K OKPYKAIOIUM SBIICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PCHHUS KaK pe3yibTara HW3YYCHHUS OCHOB
CTpOEHUS MaTepuu U QyHTaMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHpoBaHUE YMEHUN OOBSICHSITH SIBJICHUS C UCTIOJIb30BaHUEM (PU3MUYECKUX 3HAHUHN
Y Hay4YHBIX JIOKA3aTelIbCTB;
dbopmHpoBaHUE MPEACTABICHUN O pOJIM PUUKH I PA3BUTHS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3THX 1eledl 0O0eCreurBaeTCsl pPEIIeHWEM CIEAYIoMUX 3a7ad B
mpoliecce u3ydeHus Kypca GU3NKU Ha YPOBHE CPEIHETO O0IIeTro 00pa30BaHuUs:
NPUOOPETEHNE CUCTEMBI 3HAaHUK 00 00IIMX (PU3UUYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpUSIX, BKJIIOYAs MEXaHHWKY, MOJCKYSIpHYIO (HU3UKYy, OSIEKTPOJIMHAMUKY,
KBaHTOBYIO (PM3HKY U 3JIEMEHTHI aCTPOPU3UKHU;
dbopMHpOBaHWE YMEHHA TPUMEHSATh TEOPETHUYCCKUE 3HAHUS I OOBSICHCHUS
bU3NYeCKUX SBJICHUH B TPHUPOAC W IS TPHUHATHS TNPAKTHYCCKUX PEIICHUNH B
MMOBCEJIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS Pa3IUYHBIX 337a4 C SBHO 3aJaHHOM (Qu3nyeckoin
MOJIENIbIO, 3a/iad, TO0JIPa3yMEBAIOIIMX CAMOCTOSITENIbHOE Cco37aHue (U3NUECKOn
MOJIeJIH, aJICKBATHON yCIIOBUSAM 3a/1a4U;

MOHUMaHuE (PU3NYECKUX OCHOB W MPHUHIIUIIOB JEUCTBUSI TEXHHUUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHX MPOIIECCOB, UX BIHSHUS HA OKPYXKAIOIIYIO CPEIY;

OBJIaJICHNE METOJIaMU CAMOCTOSITEIHHOTO TUTAHUPOBAHUS U MPOBEACHUS (PHU3NISCKUX
DKCIICPUMEHTOB, aHAlM3a W UWHTEpHperanuu WHOOpPMAIUH,  ONpPEaeIeHUs
JIOCTOBEPHOCTH MOJTYYEHHOTO PE3yJIbTaTa;



CO3/IJaHME YCIIOBUM Uil  Pa3BUTUS YMEHHUM IPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBanus orBogutcst 136 yacoB: B 10 kimacce — 68 gacoB (2 gaca B Heqeno), B 11
KJ1acce — 68 JacoB (2 yaca B HEJICIIO).

[Ipennaraemeiii B mporpamme 1o (¢GU3UKE TMEpeUeHb Ja0OpaTOPHBIX U
MPAaKTUUYECKUX pabOT SBISIETCS PEKOMEHJIOBAHHBIM, YYUTEIbh JEJNaeT BBIOOP
MPOBENCHUS JTAOOPATOPHBIX pabdOT W OMBITOB C YYETOM HMHAWBHUAYaTbHBIX
O0COOCHHOCTEH 00yJarOIIUXCH.

COAEPKAHUE OBYUEHUA

10 KIIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUA

®usuka — Hayka o npupojae. Hayunsle METOABI TO3HAHUS OKPYKAIOIIETO MUPA.
Ponp skcnepyMeHTa M TEOPUH B MPOLECCE IMO3HAHMS MPUPOAbI. JKCIIEPUMEHT B
busuke.

MopnenupoBanue (uU3MYECKUX SABJICHUA U TMpoleccoB. HayuHble TUNOTE3BI.
dusnyeckue 3aKOHbI U TEOpPUHU. ['paHUIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[TpyHUOMIT COOTBETCTBUS.

Ponb 1 MecTo pusnku B GOpMUPOBAHUM COBPEMEHHON HayYHON KapTUHBI MHPA,
B IPAKTUYECKOU JEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

AHaJIOroBBIC U ITU(POBBIE U3MEPUTEIBHBIC IPHOOPHI, KOMIIBIOTEPHBIC TATUYNKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe JBHKeHHE. OTHOCHUTEIBHOCTH MEXAHMYECKOTO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeIHSII CKOPOCTh, MTHOBEHHAsl CKOPOCTh) H
YCKOPEHUE MaTepHaIbHOM TOYKHM, MX MPOEKIIMM Ha OCH CHUCTEMbl KOOPJUHAT.
CnoxeHue nepeMeIIeH U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBIKeHUe. ['paduku
3aBUCUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPEHHs, NYyTH U NEpPEeMEUICHUS
MaTepUaiIbHON TOYKUA OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO ITaICHHUSI.

KpuBonunenHnoe nBuxenne. JBHkeHNe MaTEpUAIIbHON TOYKH 10 OKPY’KHOCTH C
IIOCTOSTHHOM 110 MOJYJI0 CKOpPOCTBIO. YTJOBasg CKOPOCTb, JMHEHHAss CKOPOCTH.
[lepuona u yactora obpamieHus. LleHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHu4yeckune ycTporucTBa U MPaKTUUECKOE MPUMEHEHUE: CITUOMETD, IBUKEHUE
CHapSJI0B, IIEMTHbIC U PEMEHHBIC TTepeIavn.



Jlemoncmpayuu

Mogens cucTeMBbl OTCUETA, WIUIFOCTPAIMS KHUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

IIpeoOpazoBanme NBUKEHUN C HCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnronenue nBWXKEHHS Tena, OpOLIEHHOrO MOJ YIVIOM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenune yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpagnenune ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHre HEpPaBHOMEPHOIO JIBUKEHHSI C LIEJIbIO OIPEICICHUS] MITHOBEHHOU
CKOPOCTH.

HccnenoBaHre COOTHOLICHUSI MEXIY IMYTSIMU, HPONICHHBIMU TEJIOM 3a
MOCJICAOBATEIIbHBIE  PABHBIE MPOMEXKYTKH BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKEHUH C HAYAIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne nBUKEHUS MIapUKa B BA3KOW )KUIKOCTH.

N3yuenue aBuKEHUS Tena, OpOIIEHHOTO TOPH30HTAIIBHO.

Tema 2. /lunamuxa

[Tpunnun OTHOCHUTEIBbHOCTHU I'amunes. [TepBbrit 3aKOH Hrerorona.
NueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuina. [Ipunuun cynepno3unuu cui. Bropoi 3akon Herotona niis
MaTepUAIBLHOW TOUYKH. Tpernit 3akoH Hpr0TOHA 111 MaTEpUAIBHBIX TOYEK.

3akoH BceMupHoro TsroreHus. Cumna tsbkectu. [lepBast kocMudeckas CKOPOCTb.

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

Tpenue. Buabl Tpenus (mokosi, ckoibxkeHus, kadenus). Cuna tpenusi. Cyxoe
Tpenue. Cuia TPEHUS CKONBKCHUS M cuia TpeHus mnokos. KoadduimeHt tpeHwus.
Cuta COnpOTHUBIICHUS MPU IBUKCHUH TeJla B )KUIKOCTH WIJIU Ta3e.

[TocTymarensHOE U BpamaTeaIbHOE IBIKEHHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CuJIbl OTHOCUTEIBbHO OCHU BpameHusa. Ilmedo cunbl. YcnoBus
paBHOBECUSA TBEPAOIO Tea.

TexHuueckne yCTpPOMCTBA W TMPAKTUYECKOEC NPUMEHEHUE: MOAIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne nHepIUH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEJ.

Bropoii 3akon HeroToHa.

N3zmepenue cui.

CnoxeHue CHiL.

3aBHCHMOCTH CHIIBI YIIPYTOCTH OT JiehOpMaITiu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NMOABEME U NTaJICHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKCHUSL.

VYcnoBust paBHOBecHs TBEPAOTro Tena. Buabl paBHOBECHS.



Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE H
PE3UHOBOM 00pa3Iie, oT ux AehopMaIiiH.

HccnenoBanne ycnoBuid paBHOBECUS TBEPAOTO TEJIA, HMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKkonvl coxpanenus 6 mexaHuKe

NmMnynbee mMarepualibHOM TOYKHM (TeNla), CHUCTEMbl MaTEpUATIbHBIX TOYEK.
Nmnynse cuibl M HW3MEHEHHE HWMITYJIbCA TEJIA. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBMKEHHUE.

PaboTta criipl. MOIIHOCTE CHIIBL.

Kunernueckass »Heprusi MarepuaibHOM Touku. TeopemMa 00 U3MEHEHUU
KUHETUYECKOU SHEPTHUH.

[TotenmnmanbHas sneprus. [loreHnuansHas sHeprust ynpyro neGopmMupoBaHHON
npy>kunbl. [loTeHnnanpHas YHEPTUs Tejaa BOJIU3U MOBEPXHOCTH 3EMITH.

[ToTennuanpHbIe ¥ HEMOTEHIIMAIBbHBIE CHIIBL. CBS3b paOOTHI HEMOTECHIIMATBHBIX
CUJI C H3MEHEHHEM MEXAaHWYECKOW SHEpPruu CHUCTEMbI Te€l. 3aKOH COXpaHEHUS
MEXaHHYECKON IHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudyeckne yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHE: BOJOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBHKEHUE.

[lepexon MOTeHIIMATLHON YHEPTUU B KHHETUUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yuenue abCONMIOTHO HEYNPYroro yjapa € MOMOIIBIO JBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanmne cBsi3u pabOTHI CUIIBI C U3MEHEHUEM MEXaHMYECKOW SHEPTHH Tela
Ha MPUMEPE PACTSHKEHUS] PE3UHOBOTO JKI'YTa.

Pasznen 3. MousiekyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KMHETUUECKOW TEOPUU M HX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. [uddysus. Xapakrep ABMKEHHS U
B3aMMOJICHCTBYS YAaCTHI] BeulecTBa. Moenu CTpOeHUs ra3oB, JKUJIKOCTEN U TBEPIBIX
Tel U 0OBSICHEHUE CBOICTB BEIIECTBA Ha OCHOBE 3TUX Mojenel. Macca u pazMepsl
monekyi. KonnuectBo BemectBa. [loctossHHass ABoraapo.

TerutoBoe paBHOBecue. Temmeparypa u e€ uszMepenue. lllkana TemmepaTtyp
Llenabcus.

Mopnenes uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJEKYISPHO-KHHETHYECKOU
TEOpUH WJCANBHOrO ra3za. AOCOMIOTHAas TeMIepaTypa Kak Mepa CpeaHe
KMHETHYECKOW HHEPruy TEIUIOBOrO ABWXKEHUS uactull rasza. lllkama temmepatyp



KenbBuHa. T'a3oBele 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. 3akoH
JanbroHa. M30onpouecchl B UACAIBHOM I'a3€ ¢ MOCTOSHHBIM KOJIMYECTBOM BEILIECTBA.
['padmueckoe mpencTaBiaeHne U30MPOLIECCOB: U30TEPMa, U30X0pa, n3odapa.

TexHuueckre ycTpolicTBa M NPAKTUUYECKOE IMPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jemoncmpayuu

OnbIThl, J10Ka3bIBAIOUIME JIMCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OpTaHUYECKUX COECTUHEHUN.

OnpiThl 10 U PY3UN KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO JIBUKEHUS.

Monens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aHMOJICHCTBUA.

Monens, WIUTIOCTpUPYIOIIAsl IPUPOIY AABJICHMS ra3a Ha CTEHKHU COCya.

OneITl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSIHUS  MJICAJBbHOTO  rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Onpenenenue macchl BO3yXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEpPEHUN
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpATyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEX]y IMMapaMeTpaMu COCTOSHUS Pa3peKeHHOIro
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonnHamuueckass cucremMa. BHYTpEHHSAsI DSHEPrus TEPMOIMHAMUYECKOU
CUCTEMBI U crocoObl €€ m3meHeHus. KonuuecTBo TemioTel u pabora. BHyTpeHH:s
JHEpPrus OJIHOATOMHOT'O UJICATBHOTO rasa. Buast TEIJIONEPEIAYUHN:
TEIJIONPOBOJIHOCTh, KOHBEKIUS, HM3JIy4Y€HUE. Y IeIbHas TEIUIOEMKOCTh BEILECTBA.
KoaudecTBo TEII0Thl IpH TEIIonepeaaye.

[Tonsitue 00 aamabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHne nepBOro 3akoHa TEPMOAMHAMHUKHM K H3omporeccaMm. ['padpuyeckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatumMocTh po1ecCCOB B MIPUPOJIE.

TeruoBbie MamuHbl. [TpuHIMIBEL AecTBUS TEIIOBBIX MaliKH. [IpeobpazoBanus
HPHEPruM B TEIUIOBbIX MamMHaX. Kosd@uimeHT mnose3Horo AEeWCTBUS TEIIOBOM
mMamuHbl. [{ukn KapHo u ero koapuuueHT mojae3Horo AeMcTBusi. DKOIOTHYECKUE
po0IeMbl TEIJIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA M MPAKTUUYECKOE MPHUMEHEHUE: JBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHJAUIIHOHED.

Jlemoncmpayuu

V3MmeHeHne BHYTPEHHEH SHEpPruu Tejla MpH COBEPILIEHUU pabOThI: BBUIET
npoOKku W3 OYTBUIKM TOJ| JIEWCTBHEM CXATOr0 BO3/ayXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUs (BUIEOAEMOHCTpALUsA).

N3meHeHne BHyTpeHHEN SHEpruu (TeMIiepaTyphbl) Teaa IpH TeIlonepeaaye.



OnbIT 10 aAKabaTHOMY PACIIUPEHUIO BO3/TyXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Mopnenu mapoBoil TypOMHBI, JBUTATENs] BHYTPEHHETO CrOpaHus, PEaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecammusie cocmoanusn eeujecmea. Dazoevie nepexoont

[TapooOpazoBanue u koujeHcauus. McnapeHue u kuneHue. AOCONIOTHAs U
OTHOCHUTEJIbHAsI BIIAKHOCTh BO31yxa. HackimeHubslii mnap. VYaenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Tépnoe teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS CBONCTB
kpuctaimioB. Kuakume kpucramibl. CoBpeMeHHblEe Marepuanbl. llnaBneHue wu
KpUcTayu3aius. Y aenpHas Teriora miasiaeHus. Cyonumanms.

YpaBHEeHHE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpOMCTBA W NPAKTHUYECKOE MPHUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHMH MOJIYUYEHUS] COBPEMEHHBIX MAaTE€pUaIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoJCTBa HACBIILIEHHBIX TaPOB.

Kunenue npu noHW>KEHHOM JIaBJICHUHU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIaBJICHUS! KPUCTANTIMYECKOTO BEIlleCTBRA.

JleMoHCTpanusi KpUCTAIUIOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepeHrne 0THOCUTENbHOM BIIa)KHOCTH BO3AYXa.

Paznen 4. DiaekTpoauHaMHUKAa

Tema 1. Inekmpocmamuka

DnexTpuzauus Tell. DIEeKTpUYECKUi 3apsa. JIBa BUA JIEKTPUUECKUX 3apsi/iOB.
[TpoBOIHUKH, TU3IEKTPUKU U MOIYIIPOBOIHUKH. 3aKOH COXPAaHEHHUS dJIEKTPUUECKOTO
3apsna.

B3anmoneiictBue 3apsanoB. 3akoH KynoHa. TodedHBIN 3JIEKTPUYECKHM 3apsii.
Onektpuueckoe mnoje. HampsoxkéHHOCTh  anekTpuyeckoro mois.  IIpuHnun
CYIIEPHO3ULAN DJIEKTPUUECKUX T0JeH. JIMHUM HanpsKEHHOCTU DIIEKTPUYECKOTO
TIOJISL.

Pabora cun anekrpocratuyeckoro noss. Ilorennuman. PasHOCTh MOTEHIMANIOB.
[IpOBOJHUKM M AWDJIEKTPUKU B 3JIEKTPOCTATHYECKOM Toyie. JlManexrpuyeckas
IIPOHULIAEMOCTb.

OnextpoéMkocTh. KoHaeHcaTop. ONEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpA.
OHeprus 3apsHKEHHOT0 KOHIEHCATopa.

TexHudyeckne yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOIL,
AIIEKTPOMETpP, IJNEKTPOCTaTUYECKas  3alluTa, 3a3eMJICHHE DIIEKTPONPUOOPOB,
KOHJICHCATOP, KONMMPOBAJIBHBIN aNnapar, CTpyHHbBIA IPUHTED.



Jlemoncmpayuu

Y CTpOUCTBO Y IPUHIUIL IEUCTBUS DIEKTPOMETPA.

B3aumopericTBre HaIEKTPU30BAHHBIX TEI.

DNEKTPUUYECKOE MOJIE 3aPSKEHHBIX TE.

IIpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

JIMDNEKTPUKH B DIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTB IIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOIIAIN IUIACTHH,
PAacCTOSHHS MEXIYy HUMU U JUIIEKTPUYECKON MIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

N3mepeHne 31eKTpOoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannsitii 3n1exmpudeckuit mox. Toku é paznuunplx cpeoax

ONeKTpU4ecKuii TOK. YCIOBUS CYLIECTBOBAHUS 3JEKTPUYECKOTO  TOKA.
Ncrounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpspkenue. 3akon OMa 7151 ydacTKa LETH.

DNEeKTPUYECKOE CONPOTUBIIEHUE. YIENbHOE CONPOTHBICHHE  BELIECTBA.
[locnenoBaTenpHOE, TApaJLIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

Pabora  snektpuyeckoro  Toka. 3akoH Jlxoyns—Jlenma.  MomiHocTh
AIEKTPUYECKOTO TOKA.

DIEKTPOJABWKYILAS CHJIA U BHYTPEHHEE CONIPOTUBIIEHUE NCTOYHUKA TOKA. 3aKOH
Owma 114 nmoHOM (3aMKHYTOM) 3yieKTpuueckoi uenu. Kopotkoe 3ambikaHue.

DNEKTPOHHAS MTPOBOAUMOCTD TBEPIBIX METAJIOB. 3aBUCUMOCTh COIIPOTHUBIICHUS
METAJJIOB OT TemnepaTypbl. CBEpXIpOBOJIUMOCTb.

DIEKTpUUECKUN TOK B BakyyMme. CBOWCTBA AJIEKTPOHHBIX ITyYKOB.

ITonynpoBOIHUKHY. CoOcTBeHHas " IIpUMeECHast IIPOBOAMMOCTD
noJynpoBogHUKOB. CBoiicTBa p—n-nepexosa. [loaynpoBogHIKOBbIE TPUOOPHI.

DOnexkTpuyeckuid  TOK B pacTBOpax M paciulaBax  3JIEKTPOJIMTOB.
DneKTpoIuTHYECKas TUCCOranusl. DIEKTPOIIN3.

DJIEKTPUYECKUH TOK B razax. CaMOCTOSATEIbHBIA U HECAMOCTOSTEIBHBIN pa3psl.
Momnnus. [1na3sma.

TexHudyeckne yCTpOMCTBA M NPAKTHYECKOE NIPUMEHEHHE: aMIIEpPMETP,
BOJILTMETpP, PEOCTaT, MCTOYHUKU TOKa, DJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYyMHBIM MO,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYIPOBOAHUKOBBIN TUO/, ralbBaHUKA.

Jlemoncmpayuu

N3mepenue cuitbl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh COINPOTUBJICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOLIAIN TTIOTIEPEYHOIO CEUYEHMs M MaTepuaa.

CMmenaHHOE COEeIMHEHNE TPOBOIHUKOB.

IIpsmoe wm3MepeHue DIEKTPOABWKYIIEW cuibl. KopoTkoe 3aMblKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.



3aBUCUMOCTB COITPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoii pa3psia v MPOBOJAUMOCTD BO3yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomul

N3yuyeHue cMenaHHOro COeJMHEHUS PE3UCTOPOB.

N3mepeHne >eKTPOABMXKYLIEH CHJIbI MCTOYHMKA TOKAa W €ro BHYTPEHHEIO
CONPOTHUBJIECHUS.

HaoOmronenue anextposusa.

MexxnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 Kkiacce ocyiiecTBiseTcs ¢
YYETOM COAEPIKATEIbHBIX MEXIPEAMETHBIX CBS3€H € KypcaMd MaTEMaTHKH,
OuoyorNu, XUMHH, reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnovle nousmusi, CBS3aHHbIE C H3YYEHHEM METOJIOB HAYYHOI'O
NO3HAHU: SIBICHHWE, Hay4yHbIH (HakT, TUMOTe3a, (PU3MYEcKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIEPUMEHT, MOJCIUPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuxka: pellieHHEe CUCTEMbl YPAaBHEHUM, JIMHEHHAs (yHKUUsA, mapadoa,
runepOosia, UX Tpa@uKd MU CBOICTBA, TPUTOHOMETPUYECKHE (YHKLUUU: CHHYC,
KOCHUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPHI
Y UX MPOEKLUU HA OCH KOOPAUHAT, CJI0KEHHE BEKTOPOB.

buonoeus: mexannueckoe IBW)XEHUE B >KUBOM mpupojae, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OpPraHU3MOB (BHIbI TEIUIONEpeAaud, TEIJIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumusi: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb
BEILECTBA, MOJISIPHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEN U ra3os,
IIEKTPUYECKHUE CBOMCTBA METAJIOB, 3JIEKTPOJIMTHYECKAS TUCCOLMALNS, TAIbBAaHUKA.

l'eoepagpus: BAaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonocus: nmpeoOpa3zoBaHKe JABIKEHUN C MCIIOJIB30BAHUEM MEXaHU3MOB, YUET
TPEHUS] B TEXHUKE, MOJUIMIHUKH, UCIOJb30BAHUE 3aKOHA COXPAaHEHHS UMITYJIbCAa B
TEXHUKE (pakeTa, BOAOMET W JPYyTue), IBUraTeidb BHYTPEHHErO CropaHus, MmapoBas
TypOuHa, OBITOBOM  XOJOJWJIBHUK, KOHIULMOHEpP, TEXHOJOIMU IOIYYEHUs
COBPEMEHHBIX MaTEpHAJIOB, B TOM YHCJIE HAHOMATEpUaJoB, U HAHOTEXHOJOTHH,
AIIEKTPOCTAaTUYECKas 3allUTa, 3a3€MJICHHUE S3JEKTPONpPUOOPOB, KCEPOKC, CTPYUHBIN
NPUHTEP, DJIEKTPOHArpEeBATENbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
raJIbBaHUKA.

11 KJIACC
Paznen 4. DiaekTpoauHaMHUKA

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA



IToctostHHBIE MarHuTHl. B3anmonencTBre NMOCTOSSHHBIX MAarHuTOB. MarHutHoe
nosje. Bekrop MarHUTHOM WUHAYKUUU. [IpMHIUIT Cyneprio3suluy MarHUTHBIX ITOJIEH.
JluHnn MarHuTHOM WHAYKOWU. KapThHa JWMHUNA MArHUTHOM WHIYKIHAW MOJIS
MMOCTOSSHHBIX MAarHUTOB.

MarauTHoO€ 1oJie NpOBOJAHUKA ¢ TOKOM. KapTuHa JIMHUI HHAYKIIMK MATHUTHOTO
MoJsl JUIMHHOTO NPSMOrO TMPOBOJHUKA W 3aMKHYTOIO KOJBLEBOTO IPOBOJHUKA,
KaTylKH ¢ TokoM. OnbIT Dpcrena. BzanmoaencTBue mpoOBOAHUKOB C TOKOM.

Cuna AMnepa, €€ MOJTyJIb U HallpaBJICHUE.

Cuna JlopeHia, €€ MOIyb U HampasjieHue. [[B>kKeHre 3apsyKeHHON YacTULBI B
OJIHOPOJIHOM MarHuTHOM Tosie. Pabora cuiibl JlopeHiia.

SIBneHue 3JIEKTPOMarHUTHON MHAYKUIUH. [I0OTOK BEKTOpa MarHUTHON MHTYKIIUH.
DNEKTpOABWKYIIASA CUJIa MHAYKIIUU. 3aAKOH JIEKTPOMarHuTHoN nuHaykunu dapanes.

BuxpeBoe »snekTpuyeckoe Imosie. OIEKTPOABWXKYIAS CHJIa MWHIAYKIUH B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJIEeHHME  CaMOMHAYKIMHU.  ODJEKTPOABUXKYIIAas  CHIIA
CaMOMHAYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMATrHUTHOE TIOJIE.

TexHuueckne yCTpOMCTBAa U MPAKTUYECKOE TPUMEHEHHE: TTOCTOSHHBIE MATHUTHI,
AJEKTPOMArHUTHl,  JJICKTPOJABUIATENb, YCKOPUTEIM  JBJEMEHTApPHBIX  YaCTHII,
WHIYKIUOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKIIOHEHHE 3JIEKTPOHHOT'O MTy4YKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIMA MarHUTHOTO TIOJISL.

B3aumopericTBre 1ByX NpOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JlevictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBiieHME ANEKTPOMArHUTHON UHIYKIIUU.

IIpaBuiio Jlenna.

3aBUCUMOCTb JJIEKTPOJIBUAKYIIEH CHIbI HUHAYKIMU OT CKOPOCTH HW3MEHEHUSA
MarHUTHOTO MOTOKA.

SIBiIeHME CAaMOMHTYKIIUU.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUS OCTOSIHHOIO MarHUTa Ha paMKy € TOKOM.

UccnenoBanue ABIeHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 371eKmMpoOMACHUMHbBLE KO1€OAHUS



Konebarenbnas  cucrema. CBoOosiHBIE ~ MEXaHUYECKHME  KOJeOaHMs.
["apmonunyeckue konebanusa. Ilepuoxn, dacrora, ammautyna u (dasza KoJaeOaHHil.
[IpyvHHBIN MaATHUK. MaTemMaTUYeCKUd MAasiTHUK. YPAaBHEHUE TapMOHUYECKUX
kosebanwmii. [IpeBpareHne sHepru Mpyu TapMOHUYECKUX KOJICOAHMSIX.

Konebarenbubrit  koHTyp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B
UJ€aTbHOM KOJIEOATETbHOM KOHTYpe. AHAQJIOTHS MEXKIYy MEXaHUYEeCKUMU U
AIIEKTPOMAarHUTHeIMU  KosieOaHusiMu. Dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPrUU B UJ€ATBHOM KOJIEOATEIHbHOM KOHTYPE.

[IpeacraBnenne o 3aryxaromux KojeOaHusX. BBIHYXJEHHbIE MEXaHWYECKUE
koseOanus. Pezonanc. BeiHyKIeHHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHMsI.

ITepemennbiii  TOK. CHHYCOUJAIBHBIA  TEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOI0 TOKa. AMIUINTYJTHO€ W JEUCTBYIOLIEE 3HAYEHUE CHUJIbI TOKa U
HaIPSKEHHUS.

Tpancdopmarop. IlpousBoncTBo, mepemadya W TOTPEOJICHHE JIICKTPUUECKOU
SHEPIUHU. DKOJOTMYECKHWE PUCKU IPU MNPOU3BOACTBE 3JIEKTposHepruu. KymnbTypa
WCIIOJIb30BAHUS JIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HMU.

TexHudyecknue yCTpOMCTBA M NIPAKTHYECKOE NPUMEHEHHE: DJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTI0 TOKA, TUHUU IJIEKTpOIIepeaay.

Jlemoncmpayuu

UccnenoBanre mapamMeTpoB KoOJI€OATENIbHOM CHUCTEMBI (MPY>XUHHBIA WM
MaTeMaTUYECKUN MasTHUK).

HaOmronenne 3aryxaromux KojaeOaHuH.

UccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Hab6mronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcnumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKa M HANPSDKEHUS] OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc 1npum  mocienoBaTENbHOM — COCAMHEHUM  PE3UCTOpA, KaTYyIIKH
MHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopens JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol

HccnenoBanre 3aBUCHUMOCTH TNEPHOJA MaiblX KOJI€OAaHWW Tpy3a Ha HUTU OT
JUTMHBI HUTH ¥ MaccChl Tpy3a.

HccnenoBanne nMepeMEHHOro TOKa B LENH W3 MOCIEA0BATEIBHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmMpPOMAZHUNHbBLE 80TIHbL

MexaHuueckue BOJIHBI, ycioBUsI pacnpoctpaHeHus. Ilepuoa. CkopocTb
pacnpocTpaHeHus W JJduHa BOJHBL. llomepedHble U MPOAOJIbHBIE  BOJIHBI.
HuTtepdepenims u iudpaxius MEXaHUIeCKUX BOJTH.

3Byk. CxopocTb 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBI. YCJOBHUS H3IYUYCHHS] DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BekTopoB E, B, V B anexkrpomarnutHOi BosiHE. CBOMCTBa



AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MpEJIOMIICHUE, MOJspu3anus, Iudpakius,
unTepdepenys. CKopocTb 3MEKTPOMArHUTHBIX BOJIH.

[IIxkana >JE€KTPOMArHUTHBIX BOJIH. [IprMeHEHME 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

IIprHIMIBI paguOCBA3U U TeNeBUACHUA. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAOIIEN CPEBI.

TexHudyeckne yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: MY3bIKAJIBHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JIWAarHOCTUKA B TEXHUKE M MEIWLMHE, panap,
paauonpuEéMHHUK, TEIEBU30p, aHTeHHa, Tesedod, CBU-neus.

Jlemoncmpayuu

OO0pa3zoBaHue U paclpoCTpaHEHUE MONEPEUYHBIX U MTPOJIOJIbHBIX BOJIH.

Konebmromieecs Teno Kak MCTOYHUK 3BYKA.

HabmroieHue oTpaskeHust U NpeoMICHHUs] MEXaHUYECKHUX BOJIH.

Ha6mronenune natepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

Habmionenue cBsi3u TPOMKOCTHM 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH H
YaCTOTOM KOJEOAHHIA.

HccnenoBanre CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, IPEIOMIICHHE,
noJiipu3anus, 1upaxkuus, THTEpPepeHLus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IlpsAmonuHelrHOE paclIpOCTpaHEHUE CBETa B
ogHopoaHou cpexne. JIyu cBera. ToueyHbIli HICTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOoHBI OTpakeHHsi cBera. [locTpoenue uzoOpaxkeHUil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeTa. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIIOTHBIA MMOKa3aTeib
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IlpenenbHpI yroja mOJIHOTO
BHYTPEHHETO OTPAKECHUS.

Hucniepcus cBeta. ClioxKHBIN cocTaB Oenoro cBera. L[Ber.

Cobupartomire u paccenBarome JUH3bL. ToHKas JruH3a. POKYCHOE PacCTOSTHUE
U ONTHYECKas cujla TOHKOM JuH3bL. IlocTpoeHue m300pakeHHil B COOMPAIOIIMX U
pacceuBaromnx JuH3ax. POopMysia TOHKOM JTUH3BL. Y BEJIMUCHUE, JaBAEMOE JINH30M.

IIpenensl NpUMEHUMOCTH T€OMETPUYECKON ONITUKHU.

BonnoBas onrtuka. Mutepdepenuus ceera. KorepeHTHblE HCTOYHUKHU. Y CIIOBUS
HAO0JII0ICHUS] MAKCUMYMOB 1 MUHUMYMOB B MHTEP()EPEHLIMOHHON KapTHUHE OT ABYX
cUH(pa3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuusa csera. Judpakuronnas pemeérka. YciaoBue HaOMIOIEHUS TITaBHBIX
MaKCUMYMOB TMpU TMaJ€HUM MOHOXPOMATHYECKOTO CBeTa Ha JIU(PAKIIMOHHYIO
PEIETKY.

[Tonapu3zanus ceera.

TexHudyeckne yCTPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: O4YKH, JIyIa,
¢doToamnmapar, NPOEKUNOHHBIN annapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHUKA,
Ju(pakMOHHAs PEMIETKA, MOJISIPOU/.



Jlemoncmpayuu

[IpssMONMHEHOE pacHpOCTpPAHEHHE, OTPAKEHUE U MPEIOMIICHHUE CBETA.
OnTuveckue mpruodopkI.

[TomHOE BHYyTpEHHEE OTpakeHre. Moiesib CBETOBOAA.

HccnenoBanre cBOMCTB M300paKEHUM B JIMH3AX.

Mopenu MUKpOCKOIIa, TEJIECKOMNa.

Habnronenune narepdepeHinu ceera.

Habmronenue nudpakiuu ceera.

HaOmronenue aucnepcuu cBera.

[Tonydenue ciekTpa ¢ MOMOIILIO MPU3MBI.

[Tonyyenue cekTpa ¢ MOMONIbIO AUGPAKIUOHHON PEHIETKH.

HabGnronenue nonsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul

N3mepeHune nokazaresns npeaoMIeHUs CTeKIIa.

HccnenoBanre cBOMCTB M300paKeHUH B JTHH3AX.

Habmronenne nucrnepcuu cBera.

Pa3znes 6. OcHOBBI cielIHAJIBbHOM TEOPHH OTHOCUTEIbHOCTH

I'paHuIBl MPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. llocTynarsl criennanibHON
TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOAYJIS CKOPOCTH CBETa B BAKYYyME,
MIPUHIUIT OTHOCUTENBHOCTH DUHINTENHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEMJICHHME BPEMEHHM M COKpalICHUE
JUIVHBI.

OHEprusi U UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13p Macchl C 3HEPrUEN U HMMITYJIbCOM PEJTHUBUCTCKOM YaCTHUIBI. DHEPrus
IIOKOS.

Paznen 7. KanToBas pusuka

Tema 1. Dnemenmovt K6aHmMoBOU ONMUKU

®ortonbl. Popmyina Ilnanka cBsi3u 3HEprum POTOHA C €r0 YaCTOTOW. DHEPrusd u
UMITYJIbC (POTOHA.

OtkpeiTue u uccienaoBanue porosddexra. OnbiTel A. I'. CToseToBa. 3aKOHBI
dboroaddexra. YpapHenue OuHmTerHa s dorodddekra. «KpacHas rpanuiay
dboToarddexra.

JlaBiienue ceera. Onwitel I1. H. JleGenena.

XHUMHUYECKOE ICUCTBUE CBETA.

TexHuueckre yCTpOWCTBA U TPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dhoTOoMaATUMK, COTHEUHAS OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3¢h(DHEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

UccnenoBanue 3akoHOB BHeIHETO (HoTodPdeKTa.



Ceeroauon.
Conneunas Oartapesi.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. OmbiTel Pesepdopma 1o paccesHHUIO o -4acTHII.
[Tnanerapuast monens atoma. [loctynatel bopa. M3nyuenue u nornomenue GoToHOB
IIPU MIEPEXO0JIE aTOMa C OJJTHOTO YPOBHs dHEPIrUM Ha Apyrou. Buasl cnexktpos. CriekTp
YPOBHEHN DHEPIUHU aTOMa BOAOPOJA.
BonnoBeie cBoiicTBa wactuil. Bonnbl ne bpoinsa. KopmyckymnsipHO-BOJIHOBOM
JTyaJIu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.
TexHu4yeckre yCTporUCTBa U MPAKTUYECKOE MPUMEHEHHUE: CIIEKTPAJIbHBIA aHAIU3
(cTieKTpOCKoII), J1a3ep, KBAHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pesepdopaa.
Onpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmtoienue nuHeRvaThiX COEKTPOB U3ITyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsie padomul
Habnronenue inHeiyaToro crekTpa.
Tema 3. Amommnoe a0po
OKCIIEpUMEHTBI, JOKa3bIBAIOIIUE CIO0KHOCTh CTpOoeHHs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbiThl Pe3epdopaa nmo onpezeneHnio cocraBa paauoakTUBHOTO
u3nydenus. CBolicTBa anbda-, 6eTa-, raMMa-u3iydeHus. BiusHue painoakTHBHOCTH
Ha KUBbIE OPTAHU3MBI.
OtkpeiTHE TIpoTOHA M HeWTpoHa. Hykionnas wmonens sijapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sjapa. M30Tormsl.
Anbda-pacnan. ONEKTPOHHBIH W TO3UTPOHHBIA OeTa-pacman. ["amma-
U3JTy4eHHE. 3aKOH paJIMOaKTUBHOIO pacnaja.
DHeprus CBs3M HyKJIOHOB B sifjpe. AnepHbie cuiibl. [ledekT maccsl sapa.
Snepnsbie peakunu. [lenenue u cuHTe3 A€EP.
Snepuwiii peaktop. Tepmosigepusiii cunte3. IIpoOieMbl U MNEPCHEKTUBHI
AJIEPHOM DHEPTETUKH. DKOJOTHUECKUE ACTIEKTHI SIACPHON SJHEPTETUKH.
DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
MeTtonbl HAOJIIOICHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHII.
@dyHaMeHTaIbHbIe B3auMOJeHcTBUA. EQMHCTBO u3nueckoi KapTUHBI MUpA.
TexHuyeckne ycTpoWcCTBA M NPAKTHUUYECKOE MPUMEHEHUE: J03UMETp, Kamepa
Bunbcona, siiepHbIil peakTop, aToMHast 0omoa.
Jlemoncmpayuu
Cu€TuMK MOHU3HUPYIOLIUX YACTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanue TpeKoB 4acTHIL (II0 TOTOBBIM (OTOTrpadusim).



Pa3znes 8. JiiemMeHTHI ACTPOHOMUM U ACTPOGU3UKHN

Otanbl pa3BUTHUS aCTpOHOMUU. [IpHKIagHOE WU MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMMH.

Bun 3Bé3nnoro nHeba. Co3Be3nusi, sipKue 3BE3JBI, IUIAHETHI, UX BUIUMOE
JBI>KEHUE.

CosiHeuHast cucTema.

Comnnue. ConHeuHast akTUBHOCTh. Mlctounuk sHeprun CoJiHIA U 3BE3/. 3BE3BI,
X OCHOBHBIC XapaKTEPUCTUKHU. JlmarpaMma «CHEKTPAIbHBIN KJIACC — CBETUMOCTB.
3BE3/bI TJIABHOW MOCJIEAOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBHY ISl
3BE3]l TJIAaBHOW TOCIIENOBATENIBHOCTH. BHyTpeHHee cTpoenue 3BE3n. COBpEMEHHBIE
MPEACTABICHUS. O MPOUCXOXKAEHUU W 3Boitounr CoJIHIA W 3BE3A. DTamlbl JKU3HU
3BE3L.

Mineunsiii Ilyte — Hama [anaktuka. I[lomoxenwe u aBwxkenue CoJHIAa B
lNanaktuke. Tunbl ranaktuk. Paguoramaktuky v kBasapbl. UEpHbIE ABIPBI B sIpax
raJIaKTUK.

Bcenennas. Pacmmupenune Bceenennoii. 3akon Xa006ma. Pa3z0eranme rajpakTuk.
Teopus bonpmoro B3psiBa. PeukToBoe n3nydeHue.

Macmrabnas crpykrypa Beenennoil. Meraranakruka.

Hepeménnnle mpobsieMbl aCTPOHOMUMU.

Yuenuuecxkue nabnooenus

HaOmronennsi HEBOOPYKEHHBIM TJIa30M C HCMOJb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUN ISl ONpe/iesieHUsl TOJIOKEHUs] HEOEeCHbIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us1 CEeBEpHOro NOoJylmapus U ipKUe 3BE31bI.

Hab6mronenus B Teneckon JlyHsl, mianet, Mneuynoro Ilyru.

O6o0maromiee NOBTOPEHUE

Ponb ¢usnku 1 acTpOHOMUM B IKOHOMHYECKOM, TEXHOJIIOTHYECKOU, COITUAThHOM
U 9TUYECKOU cdepax NesTEIbHOCTH YeIOBEKa, pOJib U MEeCTO (PM3UKH U aCTPOHOMUU
B COBPEMEHHOI HayYHOI KapTUHE MUPA, POJib (PU3NYECKON TEOpUU B POPMUPOBAHUU
NIPEACTaBICHUNA O (PU3MYECKOM KapTHHE MHUPA, MECTO (PM3HUECKOW KapTUHBI MUpa B
o0LIEM psITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O TPUPOJE.

MexxnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyiiecTBisieTcs ¢
Y4ETOM COACPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3€H C KypcaMu MAaTE€MaTHKH,
OMOoJIOruM, XMMHH, Teorpaduu U TEXHOJIOTUU.

Meowcnpeomemnvle nousimusi, CBS3aHHbIE C H3YYEHHMEM METOJIOB HAYYHOI'O
NO3HAHU: SIBICHUE, Hay4yHbId (hakT, TUMOTe3a, (QU3MYEecKas BEIUYMHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SIKCIIEPUMEHT, MOJEIUPOBAHNUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pemieHe CUCTEMbI YpaBHEHHM, TPUTOHOMETpHUECKUE (PYHKIUU:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAaHI'€HC, OCHOBHOE TPUI'OHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI M MX IPOECKLIHWH HAa OCHU KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC



AJIEMEHTapHbIX (YHKIUH, TpU3HAKK TOA00US TPEYrOJIbHUKOB, OMpE/ICIICHHUE
TUTOMIAM TUIOCKUX (UTYp U 00BEMA Tel.

buonocusn: snexTpudeckue SBICHUS B OJKHBOM IpUpOjE, KojeOaTeabHbIS
JIBUKECHUSI B JKMBOW MPUPOJAE, ONTUYECKHUE SIBJICHUS B JKUBOM MPUPOJE, ACHCTBHUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsT CTPYKTYpa TBEPABIX
TE€J, MEXaHU3MbI 00pa30BaHUsI KPUCTALTNYECKON PEIIETKHU, CIEKTPAJIbHBINA aHAIIN3.

l'eoepaghusi: MarHUTHBIE TIOJTFOCA 3€MJTH, 3aJIe)KU MAarHUTHBIX Py, PoTochEMKa
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICECHUH.

Texnonocusa: TAHUM  DJIEKTPOIIEpEad, TEHEepaTop  NEPEMEHHOr0  TOKa,
AJIEKTPOJIBUTATENb, WHAYKIIMOHHAS T€4Yb, pajap, paauoNpUEMHUK, TEIECBU30D,
anteHHa, tenedoH, CBY-meub, TPOEKIMOHHBINA ammapaTr, BOJIOKOHHAs OITHKA,
coJHEeYHasi Oarapes.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIIET'O OBPA3OBAHMUSA

OcBoenue yueOHoro mnpeamera «®Pu3uKa» Ha YpPOBHE CpEAHEro OOIIETo
oOpa3oBaHus (0a30BBI ypOBEHb) JOHKHO OOECHEYUTHh JTOCTHXKEHHE CIEAYIOIINUX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JUYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUSI yueOHOro mpeamera «Duzukay T0IKHBI
OTpaXaThb TOTOBHOCTh W  CIOCOOHOCTh OOyYaromMXCsl  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3MIMEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpPUCHTALINH, MO3UTUBHBIX  BHYTPEHHHX  YOCXJICHHH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHHCKOr0o OOIECTBa, pacIIUpeHUe >KHU3HCHHOTO
ONBITA W ONbITAa JCITEIBHOCTA B MPOIECCE peATU3alliM OCHOBHBIX HaIPaBJICHUU
BOCIIMTATEIbHOM JCSATSILHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:xxaaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb TPAXKJAHCKON MO3ZUIIMU O0YUYaIOMIErocs KaK aKTUBHOTO W
OTBETCTBEHHOT'O WIEHA POCCUMCKOTO OOIIECTBA;

MPUHATHE  TPAJUIMOHHBIX  OOIIEUENIOBEUECKUX  TYMAHUCTHYECKHX U
JIEMOKPAaTUYECKHUX LIEHHOCTE;

FOTOBHOCTh BECTH COBMECTHYIO JE€ATEIBHOCTh B HMHTEpPECAX TPaxIaHCKOIrO
oOl11ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUHU B 00pa30BaTeIbHON OpraHU3aIINHY;

YMEHHME B3aUMOJICHCTBOBATHh C COI[MAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUM C
X QYHKIUSIMHA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JIESITEIIBHOCTH;

2) IAaTPMOTUYECKOI0 BOCIIUTAHUS



c(hOpPMHPOBAHHOCTh POCCUNUCKON IPAKIAHCKON UICHTUYHOCTH, TAaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUWE K TOCYJAapCTBEHHBIM CHMBOJAM, JAOCTHKECHUSIM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CUTYallMI0 W NPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUCHTHUPYSACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMbI WM IIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYMBOTO OYyAyIIErO;

4) 3¢TeTHYeCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOILIECHHE K MHpPY, BKJIKOYAs 3CTETHKY HAy4YHOTO TBOPYECTBA,
npucyiero puandeckoil Hayke;

5) TpyaoBOro BocnMTaHMA:

HMHTEpEC K pa3InyHbIM chepam MpoPecCUOHAIBHON JIEATeIbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOM ¥ TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymiel mpodeccuu 1 peaaTn30BbIBaTh COOCTBECHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh U CHOCOOHOCTH K OOpa30BaHUIO W CaMOOOpa30BaHHWIO B 00JIACTH
(bU3UKHN Ha TPOTSHKEHUU BCEU JKU3HU;

6) 3K0JI0rM4eCcKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh  JKOJIOTUYECKOM KYJBTYpPhl, OCO3HaHUE TJIO0ATHLHOIO
XapakTepa PKOJOTUUECKUX MPoOIeM;

IUIAHUPOBAHUE U OCYIIECTBJICHUE JCUCTBUM B OKPYXKAKOIIEH CPElE HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEHUE OMNbITA IEATEIIBHOCTH 3KOJIOTMYECKON HAIMpPaBICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PUBHKE;

7) UEHHOCTH HAYYHOI'0 IO3HAHMSA:

c(hOpPMHPOBAHHOCTh  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PHU3NIECKOIN HAYKH;

OCO3HAHHUE [IEHHOCTH HAY4YHOM JESTEIbHOCTH, TOTOBHOCTb B IMpoIEcce
U3yUYeHUs] (PU3UKU OCYIIECTBIISITH MPOEKTHYIO M UCCIIEIOBATEIbCKYIO JAEATEIbHOCTD
WHJIMBUAYAJILHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUA
Bba3oBble JJoruuyeckue JelicTBUA:

CaMOCTOSITEJIBHO dbopMyIMpOBaTH u aKTyaJu3upOBaTh npo0ieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENIATh LENU JIEATEIIbHOCTH, 3aJaBaTh IapaMmMeTpbl W KPUTEPUH UX
JIOCTHKCHMS,



BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PU3UUYECKHUX
SIBJICHUSIX;

pa3pabaTpiBaTh IUTAH pEHICHUS MPOOJIEeMbl C y4€TOM aHajdu3a HMMEIOITUXCS
MaTepHATbHBIX ¥ HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESATEIBHOCTb, OLCHUBATh COOTBETCTBHE PE3YJILTATOB
LEJISIM, OIICHUBATh PUCKHU MOCIEICTBUN ACSITENbHOCTH;

KOOPJMHHUPOBATH U BHIMOIHITH pabOTy B YCIOBUSAX peaIbHOr0, BUPTYaIbHOTO H
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS,

pa3BUBATh KPEaTUBHOE MBIIIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.
ba3oBble uccienoBaTeIbcKue NelCTBUS:

BJaJIeTh HAy4YHOW TEPMHUHOJIOTUEH, KIIOYEBBIMU TMOHATUAMH U METOJaMU
bu3nUecKoil HayKH;

BJIa/ICTh HABBIKAMH y4eOHO-HCCIIEIOBATEIBCKON U MPOEKTHON NEATEIbHOCTH B
o0nacT (U3HMKH, CIOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY IIOUCKY
METOJIOB peHIeHHs] 3ajad (PU3NYECKOTO COAEpIKAHMS, MPUMEHEHUIO pPa3INYHbIX
METOJIOB MIO3HAHUS;

BJIQJIETh BHJAMU JEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIIPEeTallii, MpeoO0pa3oBaHMI0O M TNPUMEHEHUI0 B Pa3IUYHBIX Y4eOHBIX
CUTYalLIUsIX, B TOM YHCJIE IPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKU;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIC CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIIBUTATh TUTIOTE3Y €€ PEIIeHUs, HaXOAUTh apTyMEHTHI JUIS JOKa3aTelIbCTBAa CBOMX
YTBEPKJICHUM, 33/1aBaTh MapaMeTPhbl U KPUTCPUHU PEILICHHUS,

aHAIM3UPOBATh MOJYYEHHBIE B XOJI€ PEIICHUS 3a/1a4d Pe3yJIbTaThl, KPUTUUECKU
OILICHUBATh UX IOCTOBEPHOCTH, MPOrHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

CTaBUTh M (opmMynupoBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
NEeSTETLHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (PU3UKH;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHUBATh IPUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHUS 10 (uU3MKe B TMPAKTHYECKYI0 00JIacTh
KU3HEACSITEIbHOCTH;

YMETh MHTEIPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI;

CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.
Pabora ¢ unpopmanmeii:

BJIAJIETh HABBIKAMH TMOJy4eHUsT WHGPOpMAIUU (PU3NIECKOTO COJACPIKAHUSA U3
MCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH IOUCK, aHaJu3,
CUCTEMATH3alUI0 W UWHTEpPHpeTannio MHPOPMAIMK Pa3IMYHBIX BHIOB U (Qopm
MIPE/ICTaBIICHNUS,

OILICHHBATh JIOCTOBEPHOCTh UH(OPMAIINK;

MCITOJIB30BaTh CPEACTBA MH(POPMAITMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHIA
B PCIICHUM KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 3a/1ad C
coOmofienneM TpeOOBaHWN HAPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHECHBI,



pecypcocOepekeHurs, MPaBOBBIX M JTHUYECKHMX HOPM, HOPM HMH(POPMAIUOHHOM
0Ce301aCHOCTH;

CO37aBaTh TEKCThI (PU3UUECKOTO COJIEP KAHMS B PAa3IMUHBIX (opMaTax ¢ y4€ToM
Ha3HaueHUs WHPOPMAIMKM U TEJIEBON ayJAWTOPUH, BBHIOWpAs ONTUMAIBHYIO (opMy
MIPE/ICTABIICHUS U BU3yaJIU3aIIH.

KoMMyHHMKAaTHBHBIC YHHBEpPCAIbHbIC YUeOHbIE NelCTBUA:

OCYIIECTBIAThH OOIIEHNE HA YpOKax (PM3UKH U BO BHEYPOUHOU JI€ATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHQIUKTHBIX CUTYallMi U CMSATYaTh KOH(IIUKTHI;

pPa3BEPHYTO M JIOTUYHO U3JIAraTh CBOKO TOYKY 3PEHUS C HCIOJIB30BAHUEM
A3BIKOBBIX CPEICTB;

IIOHMMATh M MCIIOJIb30BATh NPEUMYLIECTBA KOMAHIHOM W WHIWBUAYAJIBHOU
paboThI;

BBIOMpPATh TEMAaTUKy W METOJbl COBMECTHBIX JEUCTBHM € Yy4E€TOM OOLIUX
VHTEPECOB U BO3MOKHOCTEN KaXX0I'0 YJIECHA KOJUIEKTUBA,

IPUHUMATh  LEJIM  COBMECTHOM  JIEATEIIbHOCTH,  OpPraHU30BBIBATH U
KOOPAUHUPOBATb ACHCTBUSA MO €€ JOCTHXKEHUIO: COCTABJIATH IUIaH JACHCTBH,
pacnpenenarb pojaud C YYETOM MHEHUH YYacCTHMKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLIEHMBATh KaYeCTBO CBOErO BKJIaJia M KaXk/I0TO YYaCTHMKA KOMaHJbl B OOIIMA
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

rpeaiaraTb HOBBIE IIPOEKTHI, OLICHUBATL WJAEH C IIO3ULUHA HOBU3HBI,
OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATh [O3UTUBHOE CTPATErMYECKOE IOBEIECHUE B  Pa3IMYHBIX
CUTYaLMUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIC YHMBepCcaJbHbIe Y4eOHbIe NelCTBHUA
Camoopranusanus:

CaMOCTOATEJIBHO OCYILIECTBIIATh I103HABATENIbHYIO JEATEIbHOCTh B 00JIaCTH
GU3MKK M AaCTPOHOMHH, BBISBIATH NPOOJEMBI, CTaBUTh U  (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENILHO COCTABIIATH IIaH PEUICHUS] PACUETHBIX M KAYECTBEHHBIX 3a/1ad,
IJIaH BBIMOJHEHHUS TMPAKTUYECKOW paboThl ¢ Y4€TOM MMEIOIIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MIPEANOUYTEHHI;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

pacHIMPATh paMKH Y4EOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEAIOUYTEHU;

JieNaTh  OCO3HAHHBIA  BBIOOpP, apryMEeHTUpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 32 PEILLICHHUE;

OLIEHHUBATh NPUOOPETEHHBIN OTIBIT;

CrIocoOCTBOBATh (POPMHUPOBAHUIO W MPOSBICHUIO IPYIUIIUN B 001acTH (HU3HKH,
MIOCTOSIHHO MOBBIIIATh CBOM 00pa30BATEbHBIN U KYJIbTYPHBIA YPOBEHb.



CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsM, BHOCHTb KOPPEKTHBBI B JIE€ATEIBHOCTD,
OLICHMBAaTh COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIa/IETh HABBIKAMU MO3HABATEIHLHONW peQIIEKCHH KaK OCO3HAHUSI COBEPIIAEMbIX
JEMCTBUI Y MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NPHUEMBI pedIeKCHH Il OLIEHKUM CUTyallud, BbIOOpAa BEPHOIO
pelIeHus;

YMETh OLICHHBaTh PHUCKM M CBOEBPEMEHHO MPUHUMATh pEIICHUS 10 UX
CHU)KEHHUIO;

OpUHUMAaTh MOTUBBI M apPryMEHThl JPYrUX [pU aHallM3e pe3yJbTaToB
NEATENBHOCTH;

IpUHUMATh ceOsl, TOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

OpPUHMMaTh MOTHUBBI M ApPryMEHTbl JPYrMX I[P aHAIU3E PE3YJIbTATOB
NEATENBHOCTH;

NpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpouecce n0CTHKEHUS JTMYHOCTHBIX PE3YyJbTaTOB OCBOEHHS IPOrPAMMBI IO
¢u3nke IS YpOBHS CpeAHEro oOmero oOpa3oBaHHMs y  00yYaroluxcs
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEIUIEKT, MpeANnoIararonmii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKJIIOYAIOLIETO CIHOCOOHOCTh NMOHMMATh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BUJAETh HAIPaBJICHUS Pa3BUTUS COOCTBEHHON SMOLMOHAIBHOU CQEpHI,
ObITh YBEPEHHBIM B ce0e;

CaMOpETyJINPOBaHUs, BKIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE IIPUHHUMAThH
OTBETCTBEHHOCTh 32 CBOE IIOBEJIEHUE, CIOCOOHOCTh  AJaNTUPOBATHCA K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MIPOSBIIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALIMM, BKIKOYAIOLIEH CTPEMJIEHHE K JOCTH)KEHHMIO LEJIH U
yCcoexy, ONTHUMHU3M, HHHMIMATUBHOCTb, YMEHHME JIE€WCTBOBATh HMCXOAS U3 CBOMX
BO3MOKHOCTEH;

OMIMATHUH, BKJIIOYAONIEH CIHOCOOHOCTh MOHMMATh SMOIMOHATBHOE COCTOSHHUE
JIPYTUX, YYUTHIBATh €0 MPHU OCYIIECTBIECHUN OOUIEHUS, CIIOCOOHOCTh K COYYBCTBUIO
U COINEPEKUBAHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAOIIMX CIIOCOOHOCTh BBICTPAWBATH OTHOILIEHUS C
JPYTUMU JIIOAbMU, 3a00TUTHCS, IPOSIBISATH UHTEPEC U pa3periaTb KOHPIUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI

K koH1y o6yuenus B 10 kJacce npeaMeTHbIe pe3ybTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHIM:

JE€MOHCTPUPOBAaTh HAa TMPUMEPAX pPojib M MecTo (U3UKH B (HopMHpOBaAHHUU
COBPEMEHHOW HAy4YHOM KAapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIIOAEH;



VUUTHIBATh TPAHUIBI MPUMEHEHUS U3YYCHHBIX (DU3HYECKUX  MOJICIICH:
MaTepHalibHasi TOYKa, MHEpIHMadbHas CUCTeMa OTCYETa, abCONIOTHO TBEPAOE TeEJoO,
WJICATBHBIN Ta3, MOJEIN CTPOCHHS Ta30B, KUAKOCTEW W TBEPABIX TEJ, TOYECYHBIN
AIIEKTPUYECKUH 3apsij MPU pelIeHnn (PU3NIECKUX 3a71ad;

pacmo3HaBaTh (HU3UYECKUE SIBICHUS (MPOIECChI) M OOBACHITH WX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKOM TEOPUM CTPOEHHS BEIIECTBA U
AIEKTPOJMHAMHUKHA: PABHOMEPHOE W PABHOYCKOPEHHOE MPAMOJMHEWHOE JBUKECHUE,
CBOOOJIHOE MaJICHUE TeJ, ABUKEHUE 10 OKPYKHOCTH, MHEPIIUSI, B3AUMOICHCTBUE TEll,
nuddy3us, OpOYHOBCKOE JBWIKEHHE, CTPOEHHUE JKUJKOCTEH U TBEPABIX Te,
U3MEHEHHE 00BhEMaA Tl MPU HarpeBaHUM (OXJIAKJICHHH), TEIJIOBOE pPABHOBECHE,
UCIIApEHHUE, KOHJEHCAlMs, IUIaBJICHUE, KPUCTAJUIM3ALMS, KUIEHUE, BIIAXKHOCTD
BO3/1yXa, MTOBBIICHUE JIaBJIICHUS ra3a NP €ro HarpeBaHUM B 3aKPBITOM COCYIE, CBS3b
MEXJIYy IapaMeTpaMHd COCTOSHMSL Ta3a B M30IPOLECCax, »JJIEKTpU3auus Tell,
B3aUMO/ICMCTBUE 3aPSIIO0B;

OMKCHIBATh MEXAHUYECKOE JIBIDKCHHE, WCIOJb3ysS (U3NYECKUe BEITUYHHBIL:
KOOpJIMHATA, IIyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca TeJa, CUila, UMITYJIbC
TeNna, KUHETUYECKash JHEprusi, MOTCHIMalbHAs SHEpPrusi, MeXaHuueckas padora,
MEXaHU4YeCKasi MOIIHOCTb, MpPH ONHCAHUU MPABWIHHO TPAKTOBATH (PU3UUECKUM
CMBICJI UCIIOJIb3YEMbIX BEJIUYUH, UX O003HAUYCHUSI U €IUHUIIbI, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3NUECKYIO BEJIMUUHY C IPYTUMH BEIUUMHAMU;

ONKUCHIBAaTh H3YYEHHBIC TEIUIOBBIE CBOMCTBA TE€I M TEIUIOBBIC SIBICHUS,
UCTIONB3ys (U3WYECKHE BEJIWYMHBI. JIaBJICHUE Trasza, TeMIleparypa, CpeaHss
KMHETUYECKAS] DHEPTUsSl XAOTHUYECKOTO JBHKEHHS MOJIEKYJ, CpPEIHEKBAJpaTU4YHas
CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSsI JHEprus, padbora rasa,
KOO (PUIIMEHT TOJIE3HOTO JIEHCTBUS TEIJIOBOTO JBUTATENsl; MPH  OINUCAHUU
MPaBUIBLHO TPAKTOBaTh (PU3UYECKUM CMBICI HUCIOJIb3YeMBIX BEJIIMYWH, HX
0003HaYEHUS W €AUHUIIBI, HAXOJAUTH (hOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3UIECKYTIO
BEJIMYMHY C JPYTUMHU BEJIUUYHHAM;

ONMCHIBAaTh M3YYCHHBIE 3JIEKTPUUYECKUE CBOKMCTBA BEILIECTBA U DIECKTPUUYECKUE
ABJICHUSI (TPOLIECCHI), UCIOJIb3Ysl (U3UYECKUE BEJIMUMHBI: AIEKTPUUYECKUU 3aps,
AIEKTPUYECKOE TOJIE, HANPSHXKEHHOCTHh MOJIS, MOTEHIMAJ, Pa3HOCTh MOTEHIHAJIOB;
MIpU OMUCAHUU MPABWIHHO TPAKTOBATH (PU3UUECKUN CMBICI UCIIOIb3YEMbIX BEJIMYMH,
UX O0003HAUCHUs] U EJUHUIIBI; YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(bUBUYECKYIO BETUYUHY C IPYTUMHU BEJIMUYMHAMU;

aHANMM3UPOBaTh (U3MYECKHE MPOLECChl M SIBICHHS, HCHONB3Yys (unyeckue
3aKOHbI W TPUHUMIIBI: 3aKOH BceMupHOro tsarorenwus, I, II u III 3akonsl HbroToHa,
3aKOH COXPAaHEHHSI MEXAaHUYECKOW SHEPIrUH, 3aKOH COXPAHEHUs WMIYJIbCA, PUHLINI
CyNEpIIO3ULIUA CWJI, MPUHUWII PABHONPABHUS WHEPLHMAIBHBIX CUCTEM OTCUETA,
MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHHUS BELIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeIHell KHHETUYECKOW HSHEPruM TEIUIOBOTO JIBHKEHHUS MOJIEKYJ C aOCONIOTHON
TEMIIEpaTypOM, NEPBbIA 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPAHEHUS IICKTPUUECKOTO



3apsina, 3akoH KysoHa, mpu 3ToM paznuyaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €T0
MaTeMaTUYECKOE BhIpAKEHUE U yCIIOBUSA (TPaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPHUHITUIIBI JCHCTBUS MAIIIUH, MPUOOPOB U TEXHUUYECKUX
YCTPOWCTB; pa3inuuaTh YCIOBHUS MX O€30MACHOTO HCIOJIh30BaHMS B TOBCEIHEBHOU
KU3HH,

BBITIOJHATh AKCHEPUMEHTHI MO HUCCIAEAOBaHUIO (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCIOJB30BAaHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHHUH, MPU 3TOM
dbopmynupoBaTh MpoodsiemMy/3aiadyy ¥ TUINOTE3y Y4eOHOro 3KCIEepUMEHTa, cOOUpaTh
YCTaHOBKY M3 MPEJJI0KEHHOI0 000pYyI0BaHUsl, MPOBOAUTH OMBIT U (POPMYIHPOBATH
BBIBOJIBL;

OCYUIECTBJIATh NMPSMbIE U KOCBEHHbIE M3MEpPEHUS (PU3NYECKUX BEIUYUH, MPU
TOM BBIOMpATh ONTUMAJIBHBIA CIMOCOO W3MEpPEHHS U HCIOIb30BaTh HM3BECTHHIE
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh  3aBUCUMOCTH  MEXIy  (U3MYecKMMHU  BETUYHMHAMH  C
WCIIOJIb30BAaHUEM TPSAMBIX H3MEPEHHM, TPU OSTOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUpPOBaTh PE3yJbTATHI MOJYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B BUJIE
TabuIl ¥ TPaUKOB, ACNIaTh BHIBOBI 110 Pe3yJIbTaTaM HUCCIICIOBAHMS,

coOJroaTh MpaBwia OE30MacHOr0 TpyJa HpU MPOBEAECHUU HUCCIEAOBAaHUN B
pamMKax y4eOHOro SKCHEpUMEHTa, Y4YeOHO-UCCIEAOBATENbCKOM M  IPOEKTHOU
NESATENbHOCTH C HCIOIb30BAHUEM M3MEPUTENIbHBIX YCTPOMCTB M JIaDOPaTOPHOIO
000py1I0BaHUS;

pemarh pacu€THbIE 3a/1a4 C SBHO 3aJaHHON (PU3UYECKON MOJEINbIO, UCTIOJb3Y S
¢dbu3nyYecKkre 3aKOHbI M MPUHIMIIBI, HA OCHOBE aHallM3a YCJOBUS 3aJaydl BhIOMpATh
bU3HYECKYI0 MOJIENb, BBIACIATh (PU3NUECKUE BEIMYUHBI U (OPMYJIbl, HEOOXOIUMbIE
JUist €€ pemlieHusi, MPOBOJIUTh pacyEThl M OICHUBATH PEATHHOCTh MOJYYEHHOTO
3HaYeHUs (PU3NYECKON BEITUUUHBI;

peraTh Ka4eCTBEHHBIC 3a/1aud: BBICTPAMBAThH JIOTHUYECKH HETPOTHUBOPEUMBYIO
LEMOYKY pacCyXJCHUH C OMOpod HAa H3YUYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbuznYecKue sIBJICHNUS,

MCIIOJIb30BaTh MPU PEIICHUH Y4EOHBIX 337a4 COBPEMEHHbIE MH()OpPMALMOHHbBIE
TEXHOJIOTUU [JIs TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPHpPETAlMU U MPEJCTABICHUS
y4eOHOH ¢ Hay4YHO-NOMYJSApHOM HH(OpMALMK, TOJYYEHHOM U3 Pa3IMYHbIX
VCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOTYYAEMYIO HH(OPMAIIHIO;

PUBOJUTH MPUMEPHI BKJIajJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(QU3UKOB B
pa3BUTHE HAYKH, OOBICHEHHE MPOILIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS 1O (U3HKE B MOBCEAHEBHOMN KU3HU JJIA
oOecrieyeHus: 0€30MaCHOCTA TIPH OOpalleHUHu C TPUOOpaMU M TEXHUYECKUMU
YCTPOWCTBAMH, JUIsI COXPAHEHHs 370POBbS U COOJIOIEHUS HOPM 3KOJOTUYECKOTO
MOBEJCHNUS B OKPYKAIOLIEH CpeJIE;

paboTtaTh B TpyHmne ¢ BBINOJHCHUEM pPa3UYHBIX COIUATIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYyMNbl, PALUOHAIBHO PACIPEAENiITh OOS3aHHOCTU U



IUIAHUPOBATh JACATEIIBHOCTh B HECTAHJAPTHBIX CUTYalUsX, AJIEKBAaTHO OLICHUMBATh
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHHE pACCMaTPUBAEMOM TTPOOIIEMBI.

K koniy obyuenust B 11 kJj1acce nmpeJMeTHbIE pe3yiibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpuUMepax poib U MecTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHPA, B PA3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B IPAKTUYECKOM MJEATEIIBHOCTU JIIOAEH, LEIOCTHOCTb U €IUHCTBO
(bu3HUecKoil KapTUHBI MUPA;

YUYHUTHIBATH TPAHUIIBI IPUMEHEHUS U3YUYEHHBIX (PHU3NIECKUX MOJICTICH: TOUCUHBIH
ANEKTPUUYECKUI 3apsij, JIyd CBETa, TOUYEYHBIM HMCTOYHHUK CBETa, SiAEpHAsk MOJECIb
aToma, HyKJIOHHAsi MOJIEIb aTOMHOTO si/ipa IIPH pelieHnu GU3NIECKUX 3a/ady;

pacrio3HaBath (pusznueckue sBJACHUS (MPOLECCh]) U OOBICHATH UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKN U KBAaHTOBOW (DU3UKU: BJEKTpUUYECKash MPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JACHUCTBUSA TOKA, B3aWMMOJICHCTBHUE
MarHuTOB, SJIEKTPOMAarHUTHAS UHIYKIUS, T€MCTBUE MArHUTHOTO TIOJIsI HA TIPOBOHUK
C TOKOM M [JBIKYUIMICS 3apsl, OJJIEKTPOMAarHUTHbIE KoJieOaHUST W  BOJHBI,
MPSMOJIMHEWHOE pacrpocTpaHeHue CBETA, OTpa’KEHHUE, IPEJIOMIICHHE,
uHTeppepeHus, audpakuus W [OJSpU3alus  CBETa, JUCHEPCHS  CBETa,
dbotoanekTpudeckuii dhdext (hororddekr), cBeTOBOEC AaBIEHHE, BO3HUKHOBECHHE
JUHEWYaTOro CIHEKTpa aroMa BOAOpPOAA, €CTECTBEHHas M  HUCKYCCTBEHHas
PaIMOaKTUBHOCTE;

OMUCHIBATh M3YYEHHBIE CBOWCTBA BEIIECTBA (BJIEKTPUUECKUE, MATrHUTHBIE,
ONTUYECKUE, TEKTPUUECKYIO MPOBOJUMOCTb PA3JIMUHBIX CPEA) U SIEKTPOMATHUTHBIC
ABJICHUSI (TPOLIECCHI), UCIOJIb3Ysl (U3UYECKUE BEJIMYMUHBI: AJIEKTPUUYECKUU 3apsi,
CUJIa TOKA, BJIEKTPUYECKOE HAMPSKECHUE, DIICKTPUUECKOE CONMPOTUBICHUE, PA3HOCTD
MOTEHIIUAJIOB, JIEKTPOJBIKYIAs CUjia, paboTa TOKA, MHAYKIIUS MarHUTHOTO TOJI,
cuna Amnepa, cwia JlopeHa, MHIyKTUBHOCTh KaTYyIIIKHA, SHEPTUs JIEKTPUYECKOro U
MarHuTHOTO TOJIEH, MepUO U YacToTa KoyueOaHul B KoJeOaTeIbHOM KOHTYPE, 3apsi
U CHUJIa TOKa B MPOIECCe TAPMOHUYECKHUX JIEKTPOMArHUTHBIX KOJieOaHUMU, (POKYCHOE
paccTosiHME M ONTHYECKas Cuiia JIMH3bl, NPH ONHCAHWUU MPAaBWIBHO TPAKTOBAaTh
(GU3MYECKUIl CMBICT HCIOJIb3yeMbIX BEJIMYMH, HUX OOO3HAYCHHS W CIMHHIIB,
yKa3bIBaTh (POPMYIIbI, CBSI3BIBAIONINE MAHHYIO (DU3UYECKYIO BEIUYHMHY C JPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3Yy4YCHHBIE KBAHTOBBIC SIBIICHUSI U MPOIECCHI, HCIOIb3Ys
(dbu3nYeCKre BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI M 4acTOTa
CBETa, DHEPrus U UMITYJIbC (HOTOHA, MEPUOJ MOJIypacnaga, SHEPTHUsl CBSI3U aTOMHBIX
anep, MpU ONMUCAHUM TPABUIBLHO TPAKTOBATh (DU3WYECKUN CMBICT HUCIOIb3YEMbIX
BEJINYMH, UX 0003HAYEHUS U €IMHUIIBI, YKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO
(UBUYECKYIO BETUYUHY C JPYTUMHU BEJIIMUMHAMU, BBIYUCIISITh 3HAUCHUE (HU3UIECKOU
BEJINYMHBIL;



aHaJIM3UpOBaTh (PU3UUECKHE IPOLECCHl U SBJICHUS, MCIONb3Ys (pU3nueckue
3aKOHBI M NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEOBAaTEIBHOIO U MapajuIeIbHOIO
COCOUHEHUS NPOBOAHUKOB, 3aKOoH Jkoyns—JleHma, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MNPSMOJIMHEHHOr0 pPACIpPOCTPAHEHHSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEIOMJICHHUSA CBETa, ypaBHEHHE OWHIITEWHa mns ¢orodddexra,
3aKOH COXpPAaHEHMS DHEPIUH, 3aKOH COXPAHECHMS MMITYJIbCA, 3aKOH COXPaHEHUs
AIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPAHEHMS MACCOBOTO 4YHMCIa, MOCTynarsl bopa,
3aKOH PAJUOAKTUBHOIO pacnaja, Mpu 3TOM pa3iuyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOE BBIPAXKEHUE U YCIOBHS (IpaHUlbl, 00JIaCTH)
PUMEHUMOCTH;

OIPENENSATh HAIPABJICHUE BEKTOPAa MHAYKIUNA MAarHUTHOTO IOJIS IPOBOJHUKA C
TOKOM, CWJIbI AMIiepa u cuiibl JIopeHna,

CTPOUTbH U OIHKCHIBATh U300pa)K€HUE, CO3AABAEMOE TUIOCKUM 3€PKaloM, TOHKOM
JIMH30M;

BBIMIOJHATh OKCIEPUMEHThl 1O HCCIEAOBAHUIO (PU3NYECKUX SBICHUA W
IIPOLIECCOB C MCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HW3MEPEHUM: MpU 3TOM
dbopMynupoBath mpobieMy/3aady U TUIOTE3y y4eOHOro SKCIEpPHUMEHTa, COOMpAaTh
YCTaHOBKY M3 NPEJJI0KEHHOI0 000pYyI0BaHUs, MPOBOAUTH OMBIT U (POPMYJIHPOBATH
BBIBOJIbL;

OCYUIECTBJISATh NMPSMbIE U KOCBEHHbIE M3MEPEHHUs (PU3NYECKUX BEJIMYUH, MPU
TOM BBIOMpATh ONTHUMAJIbHBIA CIMOCOO W3MEpPEHUS U HCIOIb30BaTh HM3BECTHHIE
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEZIOBATh 3aBUCUMOCTH (PM3WYECKUX BEJIMYMH C HCIOJb30BAaHUEM MPSIMBIX
U3MEPEHUI: TpPU 3TOM KOHCTPYUPOBaThb YCTAHOBKY, (DUKCHpPOBATh pPE3YJIbTaThl
MOJTyYE€HHOM 3aBUCUMOCTU (PU3MUECKUX BEJIMUYMH B BHUJIE TaOIUL U TpaduKOB, Jel1aTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEI0BAHNS;

coOmoaTh npaBuia 0€30MacHOro Tpynaa MpU HPOBEACHUM HCCICAOBAaHUN B
pamMKax y4eOHOTO JKCHEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKOM M MPOEKTHOU
NEATENBHOCTH C HCIIOIb30BAHUEM HM3MEPUTENIBHBIX YCTPOWCTB M JIaDOPaTOPHOIO
000py10BaHUS;

pemarh pacu€THbIE 3a/1a4 C SIBHO 3aJaHHOW (PU3MYECKON MOJEIBIO, UCTIOJb3YS
(¢u3nYecKre 3aKOHbI M MPUHLMUIIBI, HA OCHOBE aHAJIM3a YCJOBHUS 3aJayd BbIOMpATh
(GU3HYECKYI0 MOJIENb, BBIACIATh (PU3NUYECKHE BEIMYUHBI U (POPMYJIbl, HEOOXOIUMbIE
JUist €€ penieHusi, MPOBOJIUTh pacyEThl M OLICHUBATh PEATbHOCTh MOJYYEHHOIO
3Ha4YeHUs] PU3NYECKON BEITUUHHBI,

pelmarb KaueCTBEHHBIE 3a/1aud: BBICTPAMBATh JIOTMYECKH HENPOTUBOPEUYMBYIO
LENOYKY pacCyKJIEHHH C ONOpOM Ha W3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uYecKue SIBICHNUS,

MCIIOJIb30BaTh MPH PELICHUH YYEOHBIX 3a7a4 COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJIOTUH JUIsl TIOWUCKA, CTPYKTYpPUPOBAHUS, WHTEPHPETALUA U IPENCTABICHUS
y4eOHOW ¥ HAy4HO-TIONYJSpHOM HH(OpManMM, TMOTYYEHHOH W3 pa3iIHYHbIX
MCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOITYYAEMYIO HH(OPMALHIO;



OOBSICHATH MPUHIMIIBI IEHCTBUS MAalllMH, IPUOOPOB U TEXHUUECKUX YCTPOMCTB,
pa3ianyaTh yCIOBHS X 0€30M1aCHOTO MCIOIb30BAHMS B IOBCEAHEBHON KU3HU;

NPUBOJIUTH MPUMEPHI BKJIAJa POCCUHUCKUX M 3apyOEKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIET0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOMN KU3HU IS
oOecrieyeHus: 0€30MaCHOCTH TPU OOpalIEeHUHM C NpUOOpaMU M TEXHUYECKUMU
yCTPOMCTBaMH, IJIi COXPAHEHUS 3JI0POBBS U COONIIOJIEHUS HOPM JKOJOTHYECKOTO
TOBEJICHUS B OKPYKAKOLIEH Cpee;

paboTath B TpyIIe C BBHIMOJIHCHHEM pPa3MYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TpyNIbl, paAlUOHAIBHO pPACIPEAETATh OO0S3aHHOCTH U
IUIAHUPOBATh JIEATENBHOCTh B HECTaHIAPTHBIX CHUTYyalUsX, aJEKBAaTHO OLIEHUBATh
BKJIaJ] KQXKJIOT0 U3 YYaCTHUKOB I'PYIIIBI B PEIICHHUE paccMaTpUBaeMOn IPOOIJIEMBI.






TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos
Ne daexkTpoHHbIe (LM(pPOBHIE)
HaumeHoBaHue pa3iesioB M TeM NPOrPaMMbl KoHnTpo/bHbI IIpakTHyeckue
n/n Bcero oOpa3oBaTe/ibHbIe pecypchbl
e padoThI padoThI
Paspen 1. PUSUKA N METOAbl HAYHHOIO NO3HAHUA
®dun3nKa n MeTogbl Hay4HOro bubnmoreka LIOK
1.1 A y 2 0 0 https://m.edsoo.ru/7f41
MO3HaHWA
bf72
Ntoro no pazaeny 62
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 KuHemaTnka 6 ! 0 https://m.edsoo.ru/7f416194
Bubnunorteka LLOK
2.2 INnHaMumnka 7 0 0 https://m.edsoo.ru/7f41
bf72
Bubnunorteka LLOK
2.3 3aKOHbl COXpPaHEeHUs B MexaHuKe 6 1 1 https://m.edsoo.ru/7f41
bf72
Hroro no paszneny 19
Paznea 3. MOJIEKYJIAPHAA ®U3UNKA U TEPMOAVNHAMUKA
31 OCHOBbI MONEKYNAPHO-KNHETUYECKOWN 10 1 1 bu6muoreka [IOK
' TEopUN https://m.edsoo.ru/7f416194
3.2 OcCHOBbI TEpMOOVNHAMUKN 10 0 0 bubmuoreka IIOK




https://m.edsoo.ru/7f416194

ArperaTHble COCTOAHNSA BelLleCTBa.

bub6mmorexa [JOK

33 da3oBble nepexonbl . https://m.edsoo.ru/7f416194
Hroro no paszneny 25
Paznen 4. IJIEKTPOANHAMUKA
bu6mmoreka [JOK
41 dnekTpocTaTnka 10 https://m.edsoo.ru/7f416194
49 MOCTOSAHHLIN 2NEKTPUYHECKNI TOK. 1 bubmuoreka IIOK
' TOKM B pa3INYHbIX cpefax https://m.edsoo.ru/7f416194
Wtoro no pazaeny 22
PezepBHOE Bpems 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

HanmeHoBaHMe pa3/ie/ioB U TeM

KoanuecTBO 4acoB

JIeKTPOHHBIE (HH(POBHIE)

Ne i/ Kontpoasnbie | IlpakTuueckue
NMPOorpaMmMsbl Bceero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznen 1. DIJIEKTPOOUMHAMUKA
MarHuTHoe rnone bubsmoreka LIOK
1.1 ' 11 1 3 https://m.edsoo.ru/7f41
DNeKTPOMarHUTHas MHOYKL NS
c97c
Nroro no pazaeny 11
Pasznen 2. KOJIEBAHUA N BOJIHbI
MexaHun4yeckune n bubnmoreka LIOK
2.1 9 0 1 https://m.edsoo.ru/7f41
3/1IeKTPOMarHUTHble KosiebaHus
c97c
MexaHun4yeckune un bubsmoreka LIOK
2.2 5 1 0 https://m.edsoo.ru/7f41
3/1EKTPOMArHNTHbIE BOJIHbI
c97c
Bunbnmnoteka LLOK
2.3 OnTuka 10 0 3 https://m.edsoo.ru/7f41
c97c
Nroro no pazaeny 24

Paszpen 3. OCHOBbI CNELLMAJIbLHOWU TEOP

UN OTHOCUTEJIbHOCTU

3.1 OcHoOBbI CneuranbHON Teopun 4 1 0 Bunbnnorteka LLOK
OTHOCUTENILHOCTN https://m.edsoo.ru/7f41c
97c
Nroro no pazaeny 4




Pazpen 4. KBAHTOBAA ®U3UKA

4.1

3NeMeHTbl KBaHTOBOW OMTUKN

Bunbnnorteka LLOK
https://m.edsoo.ru/7f41c
97c

4.2

CTpoeHue aToMa

Bunbnmnoteka LLIOK
https://m.edsoo.ru/7f41c
97c

4.3

ATOMHOe a4po

Bunbnnorteka LLOK
https://m.edsoo.ru/7f41c
97c

Htoro mo pazneny

16

Pazpen 5. 3JIEMEHTbl ACTPOHOMU N ACTPODPU3UKHN

5.1 D/IeMeHTbl aCTPOHOMUN n 7 1 Bunbnnoteka LLOK
aCTPOPU3NKKN https://m.edsoo.ru/7f41c
97c
Ntoro no pazaeny 7
Pazpen 6. OBOBLWAIOLLEE NOBTOPEHUE
6.1 Obobuiatoulee nosTopeHue 3 0 Bubnmnoteka LLOK
https://m.edsoo.ru/7f41c
97c
Hroro no pazneny 3
Pe3epBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacos JiieKTpOHHBbIE U (PpoBbHIE
Ne i/mt Tema ypoka B KOHTpOJIBHLIe HpaKanecKne oﬁpasoBaTe.anble
cero padoThI padoThI pecypchl

1 [[®u3mnkKa — Hayka o npupoae. 1 0 0 [[Bubnmnoteka LLOK
Hay4Hble MmeToAbl MO3HAHUA https://m.edsoo.ru/ffOc
oKpy>xatowiero mupall 32e2]]

2 [[Ponib 1 MecTo hn3snku B 1 0 0 [[BubnnoTteka LLOK
hopMUPOBaAHUN COBPEMEHHON https://m.edsoo.ru/ffOc
Hay4YHOW KapTUHbLI MUpa, B 33e6]]

NPaKTNYeCKON AesATesIbHOCTH
nonen]]

3 [[MexaHn4ecKoe OBUXXEHMeE. 1 0 0 [[BubnnoTteka LIOK
OTHOCUTEJIbHOCTb MEeXaHU4YeCKOoro https://m.edsoo.ru/ffOc
ABmxeHusa. lNepemelleHne, 3508
CKOPOCTb, YCKOpeHne. PaBHOMepHoe
NPsAMOSINHENHOE ABMXeHue.]] Bubnnoteka LLOK

https://m.edsoo.ru/ffOc
3620]]

4 [[PaBHOYyCKOpeHHOe 1 0 0 [[BubnuoTteka LOK
npaMoanHenHoe asmxeHunell https://m.edsoo.ru/ffOc

372e]]

5 [[CBoBOAHOE NafeHne. YcKopeHue 1 0 0 [[BubnnoTteka LLOK
ceobogHoro nageHmns]] https://m.edsoo.ru/ffOc

39cc]]

6 [[KpuBO/IMHENHOE ABUXXEHUE. 1 0 0 [[BubnuoTteka LOK
[Bv>KeHne maTtepurasbHON TOYKMN MO https://m.edsoo.ru/ffOc
OKpYy>XHOCTU]] 3adal]]




7 [[KoHTponbHas paboTa Ne 1 [[1]
"KnHemaTnka npsAMOJSIMHENHOI O
ABVXKEeHNA. [IBNKeHne TOYKK No
OKpYy>XXHoCTN"]]

8 [[AHanun3 k/p Ne 1. MprHUWM [[BubnnoTteka LLOK
OTHOCUTenbHOCTU Manunes. https://m.edsoo.ru/ffOc
NHepumnanbHble CUCTEMbI OTCYeTa. 3be8]]

MepBbI 3aKOH HbtoTOHa]]

9 [[Macca Tena. Cuna. NMpuHumn [[BubnmoTteka LLIOK
cynepnosvunm cun. BTropon 3akKoH https://m.edsoo.ru/ffOc
HbloTOHa ONa MaTepuaibHON 3be8]]

TOYKK]]

10 [[TpeTnin 3akoH HbloTOHa Ans [[Bubnnorteka LIOK
MaTepuanbHbIX ToYeK]] https://m.edsoo.ru/ffOc

3be8]]

11 [[3aKOH BCEMUPHOIrO TArOTEHUS. [[BubnnoTteka LLOK
Cuna TaxxecTtw. NepBas https://m.edsoo.ru/ffOc
KOCMMYecKasi CKopocCTb]] 3d00]]

12 [[Cvna ynpyroctun. 3akoH N'yka. Bec [[Bubnnoteka LLOK
Tenall https://m.edsoo.ru/ffOc

3el8]]

13 [[Cvna TpeHunsa. KoappuumneHTt [[Bubnmnoteka LLOK
TpeHusa. Cnna conpoTUBEHNSA NMPWU https://m.edsoo.ru/ffOc
OBV>XXEHUWN TeNla B XUAKOCTU UIn 3f761]
rase]]

14 [[MocTynaTenbHOe 1 BpawaTenbHoe [[BubnnoTteka LLOK
ABV>XeHne abCcontoTHO TBEPOOro https://m.edsoo.ru/ffOc
Tena. MoMeHT cunbl. [11e40 cunsbl. 41a6]]

YcnoBusa paBHOBeCUs TBEPAOro
Tenall
15 [[PewueHue 3apa4 no Teme [[BubnnoTteka LLOK

"NNHaMMUKa MaTepunasibHON TOYKMN.

https://m.edsoo.ru/ffOc




3aKoHbl HetoTOHa"]]

8foc]]

16 [[MMNynbCc MaTepmnanbHOW TOYKM, [[BubnnoTteka LLOK
CUCTEeMbl MaTepmMaibHbIX TOYEK. https://m.edsoo.ru/ffOc
NmMnynbC cnnbl. 3aKOH COXpaHeHUs 43d6]]
nmnynbca. PeakTmsHoe aBumxeHune]]

17 [[PaboTa 1 MOLWHOCTb CUIbI. [[Bubnnorteka LLOK
KnHeTnyeckasa aHepruns https://m.edsoo.ru/ffOc
MaTepuanbHOM To4kn. Teopema 06 4502]]

N3MEHEHUN KUHETNYECKON
aHeprumn]l

18 [[MoTeHUManbHasa aHeprus. [[BubnnoTteka LLOK
MoTeHuManbHaa sHeprmusa ynpyro https://m.edsoo.ru/ffOc
neopMUPOBaAHHOW MPYXUHDbI. 461all
MoTeHynanbHasa sHeprusa Tena
B6113K noBepxHoCcTn 3emnnl]

19 [[MoTeHUManbHbIE K [[BubnnoTteka LLOK
HenoTeHunanbHble cuibl. CBSA3b https://m.edsoo.ru/ffOc
paboTbl HEMOTEHUMANbHbIX CUA C 478c]]

N3MEHEHNEM MEXaHNYEeCKON
JHEepPrum cMcTeMbl Ten. 3aKoH
COXPaHEHUSA MexaHN4YeCcKomn
aHeprumn]l

20 [[JTabopaTopHasa paboTa Ne 1 [[1]
«MccnepgoBaHue cBA3n paboTbl Cuibl
C N3MEHEHMEM MeXaHN4YeCKOoWn
SHeprum Tena Ha npuMmepe
pacTAXXeHUA Pe3nHOBOro XXryta»]]

21 [[KoHTponbHasa paboTa Ne 2 [[Bubnmnoteka LLOK
«nHamMnkKa maTepmasibHON TOYKMU. https://m.edsoo.ru/ffOc
3aKOHbl Hbl0TOHA. 3aKOHbI 4b741]

COXpaHeHns B MexaHuke»]]
22 [[AHann3 K/p Ne 2. OCHOBHbIE [[BubnnoTteka LLOK




MOJIOXKEHUSA MOJIEKYNSAPHO-
KUHETUYECKOW TeopUMn.
BpoyHOBCKOe OBUXXeHMne.

Andysnal]

https://m.edsoo.ru/ffOc
4dc2]]

23

[[XapakTep ABUXXEHUSA 1
B3aMMOOENCTBMSA YacTuUL, BellecTBa.
Mogenu cTpoeHunsd ra3os,
Xunakoctem n Teépabix ten]]

[[1]

24

[[Macca monekyn. KonmyecTtso
BeuwlecTBa. lNMocToaHHaa Asoraapoll

[[1]

25

[[TennoBoe paBHOBEcCKE.
TemnepaTypa un eé nsmepeHue.
LLikana Temnepatyp Uenbcnsall

[[1]

26

[[MWoeanbHbIM ra3 B MKT. OcHoBHOE
ypaBHeHue MKT]]

[[Bubnnorteka LLOK
https://m.edsoo.ru/ffOc
4fdel]

27

[[ABcontoTHaa TeMnepaTypa Kak
Mepa cpefHen KNHeTU4YeCcKoun
SHEPrnm OBUXXEHNS MOJIEKY .
YpaBHeHe MeHpoeneeBa-
KnanenpoHal]

[[BubnnoTteka LLOK
https://m.edsoo.ru/ffOc
511e]]

28

[[3akoH OanbToHA. [a30BbIe
3aKOHbI]]

[[1]

29

[[JTabopaTopHas paboTa Ne 2
«MccnepoBaHme 3aBUCUMOCTM
MeXAy napaMeTpaMm COCTOSHUS
pa3pe)XeHHOoro rasa»]]

[[1]

30

[[M3onpouecchl B ugeasbHOM rase u
nx rpacuyeckoe npencrasneHmne]]

[[BubnnoTteka LLOK
https://m.edsoo.ru/ffOc
570e]]

31

[[KoHTposibHasa paboTa Ne 3
"OcHoBbl MKT. NaoeanbHbin ra3"]]

[[BubnnoTteka LLOK
https://m.edsoo.ru/ffOc




8c56]]

32 [[AHanu3 k/p Ne 3. BHYyTpeHHSs 0 0 [[Bubnmoteka LLOK
3Heprusa TepMmoanHaMnyeckon https://m.edsoo.ru/ffOc
CUCTEMbI U cNOCobbl €€ N3MeHeHus. 5952]]

Konn4yecTtBo TennoThbl 1 paboTa.
BHYyTpeHHsAA sHeprus
04HOATOMHOI0 naeasibHoOro rasall

33 [[Bungbl Tennonepena4un]] 0 0 [[Bubnnorteka LLOK

https://m.edsoo.ru/ffOc
5c¢36]]

34 [[YoenbHasa TeENNOEMKOCTb 0 0 [[Bubnnorteka LLOK
BewlecTBa. KosimyecTBo TenaoThbl https://m.edsoo.ru/ffOc
npwn Tennonepepayve. AgnabaTHbin 5c¢36]]
npouecc]]

35 [[MepBbIN 3aKOH TEPMOONHAMUKN U 0 0 [[Bubnnoteka LLOK
ero rnpMMeHeHune K nionpoueccam]] https://m.edsoo.ru/ffOc

5efc]]

36 [[HeobpaTmmoCTb NpoLEeccoB B 0 0 [[BubnmoTteka LLIOK
npupone. Bropown 3akoH https://m.edsoo.ru/ffOc
TepMmoanHammnkin]] 6230]]

37 [[MpunHunnN gencteuna n KMNna 0 0 [[Bubnnorteka LLOK
TEenJ0BON MalWWHbI]] https://m.edsoo.ru/ffOc

600a]]

38 [[Unkn KapHo n ero KIall 0 0 [[1]

39 [[Dkonornyeckme npobnemsol 0 0 [[1]
TennosHepreTukin]]

40 [[O606watowmin ypok 0 0 [[Bubnnoteka LLOK
«MonekynspHas pusnka. OCHOBbI https://m.edsoo.ru/ffOc
TepMoaANHaAMUKIN»]] 6938]]

41 [[ObobLaowmin ypok rno teme 0 0 [[BubnmoTteka LLOK

«OCHOBbI TEPMOANHAMUKN»]]

https://m.edsoo.ru/ffOc




6a50]]

42 [[Mapoobpa3oBaHue n [[Bubnmnoteka LLOK
KOHOeHcauusd. NcnapeHne un https://m.edsoo.ru/ffOc
Kunenmell 63b6]]

43 [[ABcontoTHasA N OTHOCUTENIbHASA [[Bubnnorteka LLOK
BJIAXXHOCTb BO34YyXa. HacblWeHHbIN https://m.edsoo.ru/ffOc
nap]] 64d8]]

44 [[TBéppooe Teno. Kpucrtannmyeckme [[BubnnoTteka LLOK
N aMmopgHble Tesla. AHU30TpoOnuA https://m.edsoo.ru/ffOc
CBOMCTB KPUCTaNN0B. Xuakue 65f0]]

Kpuctannbl. COBpeEMEHHbIE
MaTepuanbl]]

45 [[MnaBneHne n KpucTananmsayuns. [[Bubnmnoteka LLOK
YoenbHada TennoTa rnjaaBJsieHns. https://m.edsoo.ru/ffOc
Cybnnmaums. YpaBHeHune 6708]]

TensoBoro banaHca.]l

46 [[KoHTponbHasa paboTa Ne 4 [[Bubnmnoteka LLOK
"ArperaTHble COCTOAAHUNSA BeLleCcTBa. https://m.edsoo.ru/ffOc
da3o0Bble nepexoabl. YpaBHeHME 6820]]

Tennosoro 6anaHca"]]

47 [[AHanu3 k/p Ne 4. nekTpusaumns [[Bubnnorteka LLOK
Tesn. dNeKTpu4ecknin 3apaa. [sa https://m.edsoo.ru/ffOc
BUAOA d1eKTPUYECKNX 3apsaaos]] 6bccl]]

48 [[MpoBOOHNKW, OANINEKTPUKN U [[BubnmnoTteka LLOK
NnoslyrnpoBOAHUKWN. 3aKOH https://m.edsoo.ru/ffOc
COXpPaHEeHUs 3NEeKTPUYECKOro 6bccl]]
3apsanall

49 [[B3anmMopencrteme 3apsanoB. 3aKOH [[BubnnoTteka LLOK
KynoHa. ToYyeyHbIn 3N1eKTpU4ecKnin https://m.edsoo.ru/ffOc
3apsanl] 6ced]]

50 [[Hanps>XéHHOCTb 3N1eKTPU4ECKOoro [[Bubnmoteka LLOK

nons. MpuHUMN cynepno3nuuum

https://m.edsoo.ru/ffOc




N1IeKTPUYECKUX nonen. JInHum
Hanps»XeHHocTun]]

6df2]]

51 [[PaboTa cnn aneKTpoCTaTMYECKOro [[Bubnnoteka LLOK
rnons. NoteHunan. PasHoCTb https://m.edsoo.ru/ffOc
noteHymnanos]] 6f00]]

52 [[MpoBOOHNKN N OANINEKTPUKN B [[Bubnnorteka LLOK
3/IeKTPOCTaTUYECKOM MoJie. https://m.edsoo.ru/ffOc
OnanekTpnyeckas 7018]]
MPOHNLLAEMOCTb]]

53 [[DneKTpoEMKOCTb. KoHaeHcaTop. [[Bubnnoteka LLOK
MpuHUMN OEeNCTBMA N NPUMEHEHNe https://m.edsoo.ru/ffOc
KOHOEHCaTopOB, KOMMPOBaJIbHOI0O 7126]]
annaparta. CTPYMHOro npuHTepa.]]

54 [[2NeKTPOEMKOCTb MJOCKOro [[Bubnmoteka LOK
KOHOeHcaTopa. dHeprus https://m.edsoo.ru/ffOc
3apSA>KEHHOro KOHAEeHCcaTopa. 72c0]]
dnekTpocTaTnyeckas 3awmTa.
3asemneHune npmnbopos.l]

55 [[NabopaTopHas paboTa Ne 3 [[1]

"NsmepeHne 3N1eKTPOEMKOCTM
KoHaeHcaTopa"l]

56 [[KoHTponbHas paboTa Ne 5 [[1]
"InekTpocTtaTunka"ll

57 [[AHanun3 k/p Ne 5. InekTpn4ecknn [[1]

TOK, YCJIOBMSA €ro CyLecTBoBaHUA.
MocToAHHBLIN TOK. Cuia Toka.
Hanps>xeHue. ConpoTuBieHune.
3akoH Oma ansa ydacTtka uenu]l
58 [[MocnepoBaTenbHOE, [[BubnuoTteka LLOK

napannenbHoe, CMelaHHoe
coeiIMHeHne NPOBOAHUNKOB.
JNabopaTtopHas pabota Ne 4

https://m.edsoo.ru/ffOc
741011




«N3y4yeHne cmewwaHHoOro
coejnHeHnsa pe3ncTopos»]]

59 [[PaboTa 1 MOLHOCTb [[Bubnnorteka LLOK
3/IEKTPUYECKOro ToKa. 3aKoH https://m.edsoo.ru/ffOc
xoynsa-JleHual] 783811

60 [[3akoH OMa ons NosHOWN [[BubnunoTteka LLOK
(3aMKHYTOWN) 3N1eKTPUYECKOon Lenu. https://m.edsoo.ru/ffOc
KopoTKoe 3aMblkaHume. 7ae0]]

NabopaTopHas paboTta Ne 5
«N3mepeHme DC NCTOYHNKaA TOKa U
€ro BHyTpeHHero
CONpPOTUBNEHNA»]]

61 [[DneKTpoHHasa NpPOBOANMOCTb [[1]
TBEPObIX METAJI/I0B. 3aBUCMMOCTb
COMPOTUBIEHNSA METaslIoB OT
TemnepaTypbl.

CeepxnpoBoanmocTb]]

62 [[DneKTpnyecknim ToK B BaKyyMe. [[1]
CBOWCTBA 3J1IEKTPOHHbIX Ny4KOoB]]

63 [[MonynpoBOAHUKWU, NX [[Bubnmnoteka LLOK
cobCcTBEHHAs U NpMMecHas https://m.edsoo.ru/ffOc
nposoAnUMOCTb. CBONCTBa p—n- 84ae]]
nepexoga. MonynpoBoaHNKOBbLIE
npunbopsbll]

64 [[DneKkTpunyeckmm ToK B pacTBopax [[Bubnmnoteka LLOK
M pacnaaBax 3/1EKTPOJINTOB. https://m.edsoo.ru/ffOc
dneKTpoanTnYeckKasa guccoumaums. 82bal]]
nekTponuns]]

65 [[DneKTpnyecknm TOK B rasax. [[BubnnoTteka LLOK

CamMocToATeNbHbIN U
HecamMoCTOATe IbHbIN pa3paj.
MonHusa. NMna3small

https://m.edsoo.ru/ffOc
84ae]]




66 [[DnekTpunyeckme npmnbopsl n 1 [[Bubnmnoteka LLOK
YCTPOWNCTBA N X NMpakKTnyeckoe https://m.edsoo.ru/ffOc
npuMmeHeHue. NMpaBuia TEXHUKN 86fc]]
b6e3sonacHocTU]]

67 [[ObobLatowmin ypok «IMoCTOAHHbIN 1 [[Bubnmoteka LLOK
TOK. TOK B pa3/inydHbIX cpenax»]] https://m.edsoo.ru/ffOc

88be]]

68 [[KoHTponbHasa paboTa Ne 6 1 [[BubnmoTteka LLOK
"MOCTOAHHbIN SNEKTPUYHECKNIN TOK. https://m.edsoo.ru/ffOc
TOKW B pa3anyHbIX cpepgax»]] 8a8al]]

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KIIACC

KoanuyecTBO 4acoB

DJIeKTpPOHHbBIe U (ppoBbIE

Ne i/ Tema ypoka Beero Kontpoabubie | IlpakTuueckue o0pa3oBaTte/ibHbIE
padoThbI padoThbI pecypcbl

1 [[MocTOsAHHbIE MArHUTBLI U NX 1 0 0 [[Bubnnorteka LLOK
B3ammogencrteme. MarHuTHoe none. https://m.edsoo.ru/ffOc
BeKkTop MarHUTHOW UHAOYKLUN. 977811
JINHNN MarHUTHOM MHAOYKUMn]]

2 [[MarHuTHOE none NpPoBOAHUKA C 1 0 0 [[BubnnoTteka LLIOK
ToKoM. OnbIT dpcTeaa. https://m.edsoo.ru/ffOc
B3avmogencTeme NpoBOAHUKOB C 98fe]]

TokoM]]

3 [[TabopaTopHas pabota Ne 1 1 0 1 [[Bubnnoteka LLOK
«3y4yeHne MarHUMTHOro nong https://m.edsoo.ru/ffOc
KaTyLWKWN C TOKOM»]] 98fe]]

4 [[dencTBME MarHUTHOIO NOas Ha 1 0 1 [[Bubnnorteka LLOK
MPOBOOHUK C TOKOM. Cnna Amnepa. https://m.edsoo.ru/ffOc
NabopaTopHasa paboTa Ne 2 9ac0]]
«ccnepoBaHne oencTeuns
MOCTOAHHOIrO MarHMTa Ha PaMKy C
TOKOM>»]]

5 [[dencTBME MAarHUTHOI O Nosas Ha 1 0 0 [[BubnnoTteka LIOK
OBVOKYLLYOCS 3apsiXKEHHYIO0 https://m.edsoo.ru/ffOc
yacTuuy. Cuna JlopeHua. PaboTa 9df41]]
cunbl JlopeHuyall

6 [[DnekTpoMarHUTHasA MHOYKLUNS. 1 0 0 [[1]

MoTOK BEKTOpPa MarHUTHOMN
nHaykunn. 34C nHoykumn. 3aKoH
3/IEKTPOMArHNTHOW UHAYKL NN
Qapapes]]




[[JTaBopaTopHasa paboTa Ne
3«ccnepoBaHne sBneHns
3N1EKTPOMArHUTHON UHAYKUNN»]]

[[BubnnoTteka LIOK
https://m.edsoo.ru/ffOc
al50]]

[[MHOYKTNBHOCTL. fBNeHune
camomHpykumu. 24C
CaMOMHAOYKLUNN. DHEpPrus
MarHMUTHOIO NOJIA KaTYLKN C
TOKOM. DNeKTpoMarHmTHoe nonell

[[Bubnnorteka LLOK
https://m.edsoo.ru/ffOc
a600]]

[[TexHNn4Yeckne yCcTponcTBa U NX
MPUMEHEHNE: MOCTOSAHHbIE
MarHUTbl, 971IEKTPOMArHUTHI,
aNeKTpoaBuUraTenb, YyCKOpUTENn
3/IeMeHTapHbIX YacTul,
WHOYKUMOHHAsA neyb]]

[[1]

10

[[O6obwatowmin ypok «MarHntHoe
rnose. /1eKTpoMarHMTHas

MHOyKumns»1]

[[Bubnnorteka LLOK
https://m.edsoo.ru/ffOc
ab821]

11

[[KoHTposbHas paboTa Ne 1
«MarHuTHoe none.
INeKTpOMarHUTHas nHaykumns»1]

[[Bubnnorteka LLOK
https://m.edsoo.ru/ffOc
ad58]]

12

[[AHanm3 k/p Ne 1. CBo60oaHbIE
MexaHunyeckme konebaHus.
FapMoHnyeckme konebaHmns.
YpaBHEHME rapMOHNYECKNX
konebaHun. MNMpeppalieHne
aHeprumnll

[[Bubnnorteka LLOK
https://m.edsoo.ru/ffOc
af061]

13

[[NabopaTopHasa paboTa Ne 4
«ccnepoBaHne 3aBUCUMOCTHU
rnepuoaa Manbix KonebaHun rpysa
Ha HUTW OT OJZINHbI HUTU N MAcCChl

rpysa»|]

[[1]

14

[[KonebaTenbHbIN KOHTYP.

[[BubnnoTteka LLOK




CBoboaHbIe 3/1eKTPOMarHUTHbIE
kKonebaHuns B naeaibHOM
konebaTenbHOM KOHTYpe.
AHanorus Mmexxagy MexaHn4eCKumm
N 3N1EKTPOMArHUTHbLIMU
konebaHmnamunl]

https://m.edsoo.ru/ffOc
b8201]

15 [[®opmyna ToMcoHa. 3aKOH [[Bubnmoteka LLIOK
COXpPaHeHUs 3Heprnm B naeasbHOM https://m.edsoo.ru/ffOc
kKonebaTtenbHOM KoHType]] b9c4]]

16 [[MpeacTaBsieHWe 0 3aTyXaloLWmMX [[BubnnoTteka LLIOK
kKonebaHunsax. BelHy>XaAeHHble https://m.edsoo.ru/ffOc
MeXxaHun4eckune KonebaHus. bb86]]

Pe3oHaHC. BblHYy>XAeHHble
3/IeKTPOMarHnTHble KonebanHunsal]

17 [[MepeMeHHbIN TOK. [[Bubnnorteka LLOK
CvHycoupanbHbIN NepeMeHHbIN https://m.edsoo.ru/ffOc
TOK. MOWHOCTb NepeMeHHOro Toka. bd34]]

AMNANTYOHOE U OencTByoLlee
3Ha4YeHmne CuUibl TOKa U
Hanps>xeHns]]

18 [[TpaHchopmaTOp. NPpon3BoacTBO, [[1]
nepenada v notpebneHne
3J/1IeKTpUYeCcKon aHeprunn]]

19 [[YCTponCcTBO 1 NpakTu4yeckoe [[Bubnnoteka LLOK
NPUMeEHeHne 3N1eKTPNYeCKoro https://m.edsoo.ru/ffOc
3BOHKa, reHepaTopa NepeMEHHOro c324]]

TOKa, IMHUW anekTponepenayd]]
20 [[DKonornyeckme pucku npm [[1]

MPOW3BOACTBE JIEKTPOIHEPT UN.
KynbTypa UCrMosib30BaHUS
3/IeKTPOdHEPrUn B NOBCEOHEBHOMN
XKN3Hnll




21 [[MexaHn4ecKkne BOJIHbI, yCNOBUA [[BubnnoTteka LIOK
pacnpocTpaHeHus. NMepuoa. https://m.edsoo.ru/ffOc
CKOpOCTb pacnpoCcTpaHeHNS n cab4]]

AJINHa BOJIHbI. [lonepeYyHbie n
NMpoAO0JibHbIE BOJIHbI]]

22 [[3BYyK. CKOpPOCTb 3BYyKa. [POMKOCTb [[Bubnmoteka LLOK
3ByKa. BbicoTa ToHa. Tembp 3BYyKa]] https://m.edsoo.ru/ffOc

ccOc]]

23 [[3neKTpOMarHMTHbIE BOJIHbI, UX [[Bubnnorteka LLOK
CBOMCTBA N CKOPOCTb. LLIkana https://m.edsoo.ru/ffOc
3/1IeEKTPOMArHUTHbIX BOJIH]] cfeO]]

24 [[MpUHLMNBLI PaANOCBA3N U [[1]

TeneBnaeHuns. Pa3entue cpeacTs
cBsA3n. Pagnonokaunsa]l

25 [[KoHTposnbHasa paboTa Ne 2 [[Bubnnorteka LLOK
«KonebaHusa n BosiHbI»]] https://m.edsoo.ru/ffOc

c6f8]]

26 [[MpsaMonnHenHoe [[Bubnnoteka LLOK
pacnpocTpaHeHne cBeTa B https://m.edsoo.ru/ffOc
ogHopoaHowm cpene. ToYyeyHbIn d350]]

NCTOYHUK cBeTa. JIyy ceeTal]

27 [[OTpakeHune cBeTa. 3aKOHbI [[BubnnoTteka LIOK
oTpa)kxeHunsa ceeTa. lNocTpoeHne https://m.edsoo.ru/ffOc
n3obpa>KeHnn B NJOCKOM 3epkane]] d4e0]]

28 [[MpenomneHune cBeTa. NosHoe [[BubnnoTteka LIOK
BHYTpPEHHEE OTpa>KeHue. https://m.edsoo.ru/ffOc
MpenenbHbIN Yros NosHOro d7f6]]

BHYTPEHHero otpaxeHus]]

29 [[TabopaTopHas paboTa Ne 5 [[Bubnnoteka LLOK
«M3mepeHmne nokasaTtens https://m.edsoo.ru/ffOc
npesomMneHnsa crtexksia»]] d67a]]

30 [[JTnH3bI. NMocTpoeHne [[Bubnmnoteka LIOK




n3obpaxeHuin B nnH3e. dopmyna
TOHKOM JINH3bl. YBEJIM4eHune
NINH3bI]]

https://m.edsoo.ru/ffOc
ddlel]l

31 [[labopaTopHas paboTa Ne 6 [[1]
«MccnepoBaHme CBOMNCTB
n300pa>keHnin B INH3ax»]]

32 [[Oncnepcnsa ceeTa. CNOXHbIN [[1]
cocTtas 6enoro ceeTa. LiBeT.
NabopaTopHas paboTta Ne 7
«HabnwogeHne gucnepcum ceeta»]]

33 [[MHTepdhepeHynsa ceeTa. [[BubnnoTteka LLOK
Ondpakuna ceeTa. https://m.edsoo.ru/ffOc
OndpakunoHHas pelwéTkall ed22]]

34 [[Monepe4YHOCTb CBETOBLIX BOJIH. [[Bubnnorteka LLOK
Monsapusaunsa ceetal] https://m.edsoo.ru/ffOcf

02e]]

35 [[OnTu4eckune npnbopsbl n [[1]

YCTPOWNCTBA N YCNOBUA NX
6e3onacHoro npumeHeHns]]

36 [[FpaHnLUbl NPUMEHNMOCTH [[Bubnnoteka LLOK
KJTaCCUYECKON MeXaHUKMN. https://m.edsoo.ru/ffOcf
MocTynaTbl CneynasbHON Teopun 862]]
OTHOCUTENIbHOCTU]]

37 [[OTHOCKMTEeNnbHOCTb [[Bubnnoteka LLOK
OLHOBPEMEHHOCTW. 3aMensieHne https://m.edsoo.ru/ffOcf
BPEMEHU N COKpalleHne annHbl]] a42]]

38 [[DHeprusa n nmnynsc [[BubnnoTteka LIOK
penaTUBUCTCKOW YacTuubl. CBA3b https://m.edsoo.ru/ffOcf
MacChbl C SHepruen n NMNyJbLComM. c68]]
dHeprusa nokos]]

39 [[KoHTposbHasa paboTa Ne 3 [[BubnmoTteka LLOK

«OnTukKa. OCHOBBbI CreLmnanbHON

https://m.edsoo.ru/ffOcf




TEOPUN OTHOCUTENIbHOCTU»]]

6f01]

40 [[AHann3 k/p Ne 3. ®OTOHBbI. [[BubnnoTteka LLIOK
dopmyna lMnaHkKa. dHeprusa n https://m.edsoo.ru/ffOcf
nmMnynbc potoHall el6]]

41 [[OTKpbITUE N UCcCnenoBaHue [[Bubnnorteka LLOK
doToaphekTa. OnbiThl A. . https://m.edsoo.ru/ffOc
Ctonetosall ffc4]]

42 [[3akoHbI hoTOIhheKTa. [[Bubnmoteka LLOK
YpaBHeHMe dNHWTEeNnHa ans https://m.edsoo.ru/ffOd
doToa(hekTa. «KpacHasa rpaHmua» 015e]]
doToappekTall

43 [[OaBneHmne ceeTa. OnbiThl 1. H. [[Bubnnorteka LLOK
NebepneBa. Xmummnyeckoe gencreme https://m.edsoo.ru/ffOd
ceeTal] 04a6]]

44 [[TexHn4Yeckne ycTponcTea u [[1]

NPakKTU4YeCKoe NpuMeHeHune:
doTo3/1eMeHT, POoToAaTUMK,
conHevyHasn 6aTapes, ceeToanoall

45 [[PewieHne 3a0a4 No Teme [[BubnnoTteka LIOK
«3NeMeHTbl KBaHTOBOW ONTUKN»]] https://m.edsoo.ru/ffOd

0302]]

46 [[Monenb atomMa ToMcoHa. OnNbIThbl [[BubnnoTteka LIOK
Pe3epdopna no paccesHUo a- https://m.edsoo.ru/ffOd
yacTuu. NnaHeTapHas Moaenb 091all
aTomal]

47 [[MocTynaTbl bopa]l [[Bubnmnoteka LLIOK

https://m.edsoo.ru/ff0d
Oafa]]
48 [[N3ny4YeHne n nornoweHne [[Bubnnorteka LLOK

OTOHOB Mpwu nepexone aToma C
OOHOr0 YPOBHS 3HEPrum Ha Apyron.
Buabl cnektpos]]

https://m.edsoo.ru/ffOd
Oafal]]




49 [[BonHOBbLIE CBOMCTBA YacTu,. [[BubnnoTteka LIOK
BonHbl oe bponns. KopnyckynsipHo- https://m.edsoo.ru/ffOd
BoJIHOBOW Ayanmn3M. CNOHTaHHoOE n Oca8]]

BbIHY )X IEHHOE n3ny4vyeHune]]

50 [[OTKpbITUE PaANOAKTUBHOCTM. [[BubnnoTteka LLIOK
OnbITbl Pe3epdopaa no https://m.edsoo.ru/ffOd
onpeneneHnto coctasa 0fd2]]
paAnoaKTUBHOIoO U3nyy4yeHunsa]l

51 [[CBoncTBa anbda-, beTa-, ramMma- [[1
n3ny4vyeHna. Bnnandume
PaANOaKTUBHOCTU Ha XXMNBble
opraHu3mbl]]

52 [[OTKpbITUE NPOTOHA U HENTPOHaA. [[Bubnnoteka LLOK
N3oTonbl. Anbga-pacnaa. https://m.edsoo.ru/ffOd
DNEeKTPOHHbIN N MO3UTPOHHbLIN 1162]]
beTa-pacnag. Nlamma-nsnydyerune]]

53 [[DHeprusa cBs3M HYKJIOHOB B a4pe. [[Bubnnoteka LLOK
AnepHble peakumun. doepHbliin https://m.edsoo.ru/ff0d
peakTop. Npobnembl, NepcneKTuBsI, 1356]]
3KOJIOrMYeCcKmne acnekTbl agepHomn
JHepreTukunll

54 [[2nemeHTapHbIE YacTuLbI. [[BubnnoTteka LIOK
OTKpbITUE NMOo3uUTPoHa. MeToabl https://m.edsoo.ru/ffOd
HabnoeHnsa n perncTpaumn 0e38]]
3/1eMeHTapHbIX YacTul,. Kpyrnbin
cToN «®yHAAMEeHTallbHble
B3auMoaencTeusa. EQUHCTBO
dursnyeckom KapTUHblI Mnpa»]]

55 [[KoHTposnbHasa paboTa Ne 4 [[Bubnnoteka LLOK
"KBaHTOBas ontuka. CTpoeHune https://m.edsoo.ru/ff0d
aToMa U aToMHoro aapa"l] 17841]]

56 [[AHanu3 k/p Ne 4. Bug 38€30HOr0 [[]]




Heba. Co3Be3auns, Aspkue 3BE3MbI,
naaHeTbl, UX BUANMOE [ABUKEHUE.
ConHevHas cuctemal]

57

[[MneyHbin MyTb — Hawa
NanakTuka. lNonoxxeHne n
nsmxeHne ConHua B NanakTuke.
FanakTuUKN. YepHble Oblpbl B A4pax
ranakTukl]]

[[1]

58

[[ConHue. ConHe4YHasa aKTUBHOCTb.
NcTo4YHMK aHeprum ConHua un
3Bé3a]]

[[1]

59

[[3Bé34bl, X OCHOBHbIE
XapakKTepuCcTUKN. 3BE€34bl M1aBHOMN
nocnenoBaTeNbHOCTU. BHyTpeHHee
cTpoeHune 3Bé3a. CoBpeMeHHbIe
npencTaBAeHNA O MPOUCXOXKAEHNN
n 3sontounm ConHua n 38é3al]

[[1]

60

[[BceneHHasn. Pa3zberaHue
ranakTuk. Teopua bonbworo
B3pblBa. PennKToBOE N3Ny4yeHume.
MeTaranakTukall

[[1]

61

[[HepelwleHHble npobsiemMsbl
acTpoHoMun]]

[[1]

62

[[KoHTposibHas paboTa Ne 5
«2J1IeEMEeHTbl aCTPOHOMUN U
aCTPOU3NKN»]]

[[1]

63

[[AHanm3 k/p Ne 5. O6o6watowimn
YPOK. Posib pU3NKKN N aCTPOHOMUN B
3KOHOMMUYECKOWN, TEXHOJIOrNYEeCKon,
couMasibHOW M 3TNYECKON chepax
neaTenbHOCTU YenoBekal]]

[[1]

64

[[ObobLwaowmin ypok. Posib 1 mecTo

[[1]




(PU3NKN 1 aCTPOHOMUN B
COBPEMEHHON HAay4YHOWN KapTuUHe
Mupa]]

65

[[O6o6watowmin ypok. Ponb
dunsmyeckon Teopun B
dhopMmnpoBaHnM NpeacTaBieHUn o
dhun3nyHeckom KapTmHe mmpal]

[[1]

66

[[Obobwatowmin ypok. MecTo
dbun3n4yeckom KapTuHbI MUpa B
obuiem psay COBpEMEHHbIX
€CTeCTBEHHO-HaYy4YHbIX
npeacrtasneHun o npuponell

[[1]

67

[[Pe3epBHbIN YpOK. MarHnTHoe
rnosie. DN1eKTpoMarHMTHas

nHaykumall

[[1]

68

[[Pe3epBHbIN YpoK. ONTUKa.
OCHOBbI cneumnanbHOWM Teopumn
OTHOCUTENIbHOCTU]]

[[1]

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHHUKA

» ®usuka, 10 kinacc/ Mskumwes I'.4., byxosues b.b., Corckuit H.H. nox penakuuei
[TapdentreBoit H.A., Akunonepnoe oomectso «M3natensctBo «IIpocBemienner

» ®usuka, 11 kinace/ Msikumes I'.J1., byxosnes b.b., Yapyrun B.M. nox penakiuei
[TapdentreBoii H.A., AkunonepHoe oo6mectBo «M3narensctBo «IIpocBemenney

PeimkeBrnu A.I1. ®usuka. 3amaunuk. 10-11 kmacc. -M.: Jlpoda, 2017

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJISA
A.E.Mapon, E.A . Mapon. ®uzuka. 10 kinacc: IuakTuueckue MaTepuabl.
A.E.Mapon, E.A.Mapon. ®uzuka. 11 kiacc: JunakTuueckue MaTepuabl.

lonsadapo H.U. ®uzuka. 3agaunuk 9-11 xo1.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/7f416194 [1IOC Mos mikomna
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