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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUK TIpernojiaBanusi yueOoHoro mnpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTBYyeT TpedoBanusiM GI'OC COO k miiaHUpyeMbIM
JMYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pEATM3AlMU MEXKIPEIMETHBIX CBS3eM (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKN Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIe
pe3ynbTaThl OCBOCHHUS Kypca (PU3UKW: JIMYHOCTHBIE, METaIllpeIMETHBIE,
npeaMeTHble (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YIbTAThl IO roJlaM O0yUYEHUS;

e cojepkaHue yaeOHoro nmpenamera « Pu3nkay 1mo rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPUPOABI, BBICTyIas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IKoapHBIN Kype GU3NKN — cHCTEeMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (U3NYECKUE 3aKOHBI
JexKaT B OCHOBE IIPOIIECCOB U SBJICHUM, M3y4aeMbIX XHMHEH, OHOJOTHEH,
dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelesieT  XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHSI KOCMOCA,
MOJYYEHHS] HOBBIX MATEPHAIOB C 3aJaHHBIMHU CBOMCTBaMHU U Apyrux. M3ydenue
(bU3MKKM BHOCUT OCHOBHOM BKJ1a/ B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBAHHE YMEHHH NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS NP BBIMOJIHEHUN UMHU YUEOHBIX UCCIIEIOBAHHIM.

B ocHOBY Kypca pusuku 111 ypOBHS CPEIHETO OOIIEro 00pa30BaHUSs MOJIOKEH
pAA UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 NOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BceX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus TpeArniosiaraeT HCIOIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (PU3MUYECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(Gu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUYECKIUMH, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraeT 3HakoMCTBO
C LIMPOKUM KPYIOM TEXHHYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHM U TEXHOJOTHM, a Takxke 00CYXIEHUs
po0JIeM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3UMKH Ha YpPOBHE CpPEAHEro OOILIEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpe MOCTpOeHUsI GU3NYECKON TeopuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOPHA, ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTeMHO-AeSTENbHOCTHBIN TOJIX0/ B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CYET OpPraHU3allMU SKCIEPUMEHTAIBHOM AESITEIbHOCTH 00YyYaroIuXcCs.
J;1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — ITO UCIOJIb30BAaHUE CUCTEMbBI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke 0ObEIWHEHBI B OOIIMN CHUCOK YYEHHYECKHX MPAKTUYECKUX padoT.
Bblgenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpoliecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHamIeHus KabuHeta ¢usuku. [Ipu
’TOM oOecreuruBaeTcsl OBJAJeHUE OOYYalolUMHUCS YMEHUSMH IPOBOJUTH
KOCBEHHbIE HM3MEPEHUS, HUCCICAOBaHUS 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH U
MOCTAaHOBKY OIIBITOB IO MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

Bonbiioe BHMMaHuE yesieTcs pEIIeHNI0 PACUETHBIX M KAU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a]a4 MPUOPUTETOM SIBIISIFOTCS 337a4u C SIBHO 3aJJaHHOU
bu3nueckol MOJENbl0, TO3BOJSIONIME NPUMEHSATh HW3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HUHTErpUpys 3HaHUS W3
pa3HbIX pa3nenoB. /(s KayeCcTBEHHBIX 3a/1ad NIPUOPUTETOM SIBIISIOTCS 3a/laHUs Ha
OOBSICHEHHE NTPOTEKaHUsI (PU3NYECKUX SBJICHUM U TPOILIECCOB B OKPYXKaromle
KU3HH, TpeOyronue BBIOOpAa (U3UYECKOW MOACNU IS CUTyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootserctBuu ¢ TpedoBanusmu @PI'OC COO k MmaTepuanbHO-TEXHHYECKOMY
o0ecrniedyeHn0 yueOHOro mporecca 0a30BbIil ypoBeHb Kypca (PU3UMKKM Ha ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBHUAX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIa. B xabuHeTe HpU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyIOBaHUE [Jis BBINOJHEHHUS YKa3aHHBIX B MporpamMme Mo
¢bu3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JleMoHCTpaninoHHoe o0OopyaoBaHue (HOPMUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B IporpaMMe M0 (U3MKE KIIOUEBbIX JEMOHCTpaluil aiis
UCCIICIOBAaHMSI M3y4aeMbIX SIBJICHUH M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHUYECKUX MPAKTUYECKUX pPadOT
dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIeYMBAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOpuil.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BAHUU SBJISIFOTCS:

e (opMmupoBaHHE WHTEpeca M CTpEeMJICHHsS OOYYalOIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUs U (POpMHpPOBaHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3y4yeHHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHHE YMEHUU OOBICHATH SBICHUS C HCIOJIb30BAHHEM
bu3nyecKuX 3HAHUM U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiud (U3UKU OJIST Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrkeHne 3TUX Ienei oOecrednBaeTCsl pelIeHHeM CIEeIyIOINX 3a71ad B

npolecce u3ydeHus Kypca GU3MKH Ha YPOBHE CPEIHEro 00I1Iero 00pa3oBaHus:

e MpuOOpETEHNE CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAsS MEXaHUKy, MOJICKYJSIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;

e (dopMupoBaHHE YMEHMH TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBsICHEHHsI (PU3MYECKHX SBJICHMM B TMPUPOAE U A NPUHATHUSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peUICHHs pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBAaTHON YCIOBHSIM 3aa4u;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOIO IUIAHWPOBAHUS U IMPOBEACHUS
(buU3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a M HMHTEpIIpEeTalid HUH(pOpMaIliH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3/IaHHE YCIIOBHMM JJIS Pa3BUTHS YMEHMI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZIEN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpamMmme 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
NPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYMTENb JENAaeT BBIOOP
NpOBeNEeHUs J1a0OpaTOpHBIX pPabOT M OMNBITOB C YYETOM HWHIWMBHIYaJIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B IMPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyecKkue 3aKOHbI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHaJloroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKHM, WUX TMPOEKIIMM Ha OCHU CHUCTEMBbI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepeMeIICHUs
MaTepUabHOU TOYKU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuonuHeitHoe nBrkeHue. J[BUKEeHNE MaTEpUAIBHON TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTIIOBAasi CKOPOCTh, JTIMHEWHAsI CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JBU>KECHUSL.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



H3mepenne yckopeHusi CBOOOTHOTO TaACHMS.

Hanpagienue cKopocTy Ipu ABUKEHUH 1O OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIECHHS MEXAY NYTSIMH, ITPOUJACHHBIMU TEJIOM 34
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuaabHOU TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cmiia Tsokectu. llepBas kKocMuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoabxeHus1, kauenust). Cumna tpenusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXEHUsI U cuiia TpeHus nokosi. Koadduiment Tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckne yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HproToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MTOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmvie pabomul

N3ydenue aBmkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MPYKUHE H
pe3nHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus 6 MeXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJibCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTU. [TorenumanbHas DHEPTUs YIIPYro
nehopMupoBaHHOM NPYKUHBL. [loTeHIManbHAas SHEPTHs Tea BOJIMU3HU MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CHJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHndeckue yCTpOWCTBA U IMPAKTAYECKOE NMPUMEHEHHE: BOLOMET, KOMNED,
MPYKUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexoq MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI Tra3oB, XHUIKOCTEU H
TBEPABIX TET U O0BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojeneil. Macca u
pa3mepsl Monekya. KonnyecTso Bemectsa. [locTtosinnas ABoranpo.

TennoBoe paBHOoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACaIbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEll KWHETUYECKOM SHEpruu TEIUIOBOro JBMKEHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [anwsToHa. M3omporiecchl B UcalbHOM Ta3e ¢ MOCTOSIHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbiThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHMS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPrus TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOcO0bI €€ n3meHeHus. KonmnuecTBo TermioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  ra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKITUS, U3JTydeHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHomM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. ['paduueckas
UMHTEpHpeTanus padoThl rasa.

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

TeroBpie  mammHbl.  [IpuHOWNBI ~ JEWCTBHST  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBaHust SHEpPrHUM B TEIJIOBBIX MamuHax. KoapuiueHT moie3Horo
nevctBus TerwtoBo mamuHbl. [ukn KapHo m ero ko3¢ @duimeHT Mmojae3Horo
JNEUCTBUS. DKOJIOTMUYECKUE MPOOIEMbl TEIIOIHEPTETUKH.



TexHHUYecKue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBON XOIOAMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOKu U3 OYTBUIKM TOJ JIEMCTBHEM CXATOTO BO3/yXa, HarpeBaHue >pupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO3ayXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENSI BHYyTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamuiwie cocmoanus éewjecmea. Pazosvie nepexoont

[TapooOpazoBanue u koHzaeHcauus. Mcnapenue u xuneHue. AOGCOIIOTHAs U
OTHOCUTEJIbHAS BIAXHOCTh BO3ayXa. HachlmeHHbId mmap. YjaelnbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue n amopdHbie Tena. AHU30TPONHS CBOWCTB
kpucramuioB. JKunkue xpucramisl. CoBpeMeHHble Marepuaibl. IlnaBienue u
KpUCTaJUIM3alus. Y enbHas TerioTa miasiaeHus. Cyonumanus.

YpaBHeHuE TEMI0BOTO OagaHca.

TexHHuecKue yCTpPOMCTBA M MPAKTUYECKOE IMPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJYYEHHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenue npyu NnoHM>KEHHOM JJaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonivl

N3mepeHrie OTHOCUTENIbHON BIaXKHOCTH BO3/1yXa.

Paznen 4. JaekTpoguHaMuKa
Tema 1. dnekmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIecKuid 3aps. [[Ba Bu1a 3IeKTpUUECKUX 3apsiiOB.
[IpoBOAHUKHM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUYECKU 3apsij.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro mnoiid.  IIpuHuumn



CYHEPIO3ULAN BJICKTPUUECKUX MOJiel. JIMHUM Hanps>KEHHOCTH SJIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpoctaTudeckoro nojs. [lorennuan. PasHocTs moTeHIMAIOB.
[IpoBOAHUKN W [UAJIEKTPUKUA B SJEKTPOCTATHUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHUE: SIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE BJIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHbBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoieiicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUIECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaaH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IocTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEeKTPUYECKOE COMPOTUBIECHUE. YIEIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MApALIEIIBHOE, CMEIIAHHOE COCIUHEHNE POBOIHUKOB.

Pabora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MoniHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CUjia U BHYTPEHHEE COMPOTUBIICHUE HCTOYHMKA TOKA.
3akoH Oma 1Jid oJaHOM (3aMKHYTO#) 5iekTpudeckol nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
CONIPOTHUBIICHUS METAJUIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTD.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CoOcTBeHHas u npuMecHast MPOBOJAUMOCTh
noJIynnpoBogHUKOB. CBoOMCTBA p—n-niepexoa. [lomympoBoHUKOBBIE TPUOOPHI.

DNeKTpUYeCKuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AHO/I,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEYECHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB 3JIEKTPOIHUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHnne cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHbIe CBS3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsi€TCS ¢
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnovle nouwsimusi, CBSI3aHHbIE C M3YYEHHEM METOJIOB HAy4YHOI'O
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qumueckas BeIMUYMHA, 3aKOH,
Teopusl, HaAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napa6ona, runep0osia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX IPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUIBI TEIUIONEPEaAUuH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsL MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra3oB,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJUTHUYECKas  AUCCOLMALNS,
rajbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUraTeilb BHYTPEHHETO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArPEBATEIbHBIC npuOopHI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

IlocrosiHHBIE MarHUTHI. B3anMoaencTBre NOCTOAHHBIX MAarHUTOB. MaruHuTHOE
nosie. BekTop MarHuTHOM MHAYKUWH. [I[pHHIIMI Cynepno3ny MarHUTHBIX MOJIEH.
Jluann MarHuTHOW WHAYyKUMM. KapTuHa NMHUKA MAarHUTHOM HWHIAYKUIHWM I1OJIS
NIOCTOSIHHBIX MarHuTOB.

MarnutHoe T0JIe TOpPOBOJHMKA C TOKOM. KapTWHa JWMHUN HHIYKIUHA
MAarHuTHOTO TOJI JUIMHHOTO IIPSMOIO NPOBOJHHUKA M 3aMKHYTOTO KOJIBIIEBOIO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILNAs CUla MWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe Tosie. ODJIEKTPOJABIKYIIAs Cujla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWHU. OJEKTPOABIXKyLIas  cujia
CaMOWHIYKLINH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE IOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHbBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM I1OJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBrue JBYX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuiel JIopeH1a Ha HOHBI JJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NelCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHUmMHbLE KOJ1€OAHUA

KonebarenrHast  cuctema. CBoOOAHBIE  MEXaHMYECKHE  KOJIe€OaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrmumryga u ($aza KoieOaHUU.
[IpyvHHBIN MassTHUK. MaremMaTM4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHne sHepruy Npy TApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyxarouux Kojie0aHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanusi. Pezonanc. BeIHYXI€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennplii  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpoInepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUS.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanre 3aBUCUMOCTH TIEPUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanye MEpEMEHHOT0 TOKA B LN U3 NTOCIIE0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekTpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, MOspu3aius, nudpakius,
uHTepdepenius. CKOpocTb 3J€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGmrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaGnrogeHnue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTON KoJieOaHuH.



HccenmenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHUE,
noJisipu3anys, mudpakius, THTEpPEpeHITHSL.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacIpoCTpaHEHUE CBETAa B
ogHopoaHOuU cpexe. JIyu ceera. ToueyHbld ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3oOpaxxeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. LBer.

Cobuparoniyie 1 paccerBaromye TuH3bl. ToHkas nH3a. DOKyCHOE paccTOsIHUE
U ONTHYECKasi cuiia TOHKOW JuH3bI. [locTpoenne n3o0paxeHuil B COOUpaIOMUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMMYMOB M MHUHHUMYMOB B HWHTEP(PEPEHLIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcaoBuUe HaOMIOACHUS
[VIABHBIX ~MAaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIEéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMOnMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMIICHUE CBETA.
OnTuyeckue mpruodOpHI.

[TonHOE BHYyTpeHHEE OTpakeHUE. Mozieslb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmronerne natepdepeHIy CBeTa.

Hab6mronenune nudpakxium ceera.

HaOmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOUIBIO NPU3MBI.

[Toydyenune cexkTpa ¢ mMOMOIIBI0 JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

W3mepeHne nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue CBOMCTB M300paKE€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNUAIBHON TEOPHUH OTHOCHUTEILHOCTH

[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHHM M COKpALCHUE
JUIVHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Hepruun HOTOHA C €T0 YACTOTON. DHEPIus
U UMIyJbC (POoTOHA.

OTtkpoiThe 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dbororddexra. YpaBHenue DinHmreitHa s gorodaddexra. «KpacHas rpaHuna»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUECKOE JICVCTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MPUMEHEHHUe: (POTOIJIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®doTo3dQdeKT Ha YyCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
[Lmanerapnas moxpens aroma. Iloctymarel bopa. M3nydenue wu moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
crekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BosHoBBIE cBOViCcTBa yacTull. Bosnbl ne bpois. KoprycKynsipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

Habnrogenue IMHEH4aToro CuexTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0OKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pezepdop/ia o onpeieeHuIo cocTaBa pau0akTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, Oera-, ramma-usiayyeHus.  BnusHue
PaJOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucno sapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SaepHbie cuinbl. Jlegekt Maccel sapa.

Snepnbie peakunu. [lenenue u cuHTeE3 AIEP.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGaeMbl W TEPCIIEKTHBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKThI IIE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHU4ecKue yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buinbcona, siepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpekoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3znea 8. JiieMeHTBI ACTPOHOMHUU M aCTPOPU3MKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBIDKCHUE.

ConHeyHas cucTema.

Connue. ConneuyHasi akTuBHOCTh. Mctounumk sHepruu ConHua U 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM NOCIENOBATENBHOCTH. BHYTpEeHHEEe CTpoeHHuE



3BE€31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKAECHUU U 3Borounu ConHIa u
3BE3/1. DTambl )KU3HU 3BE3].

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHUK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ma. Pazberanve ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoE n3ydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o01marouiee MOBTOPEHUE

Ponp ¢usuku u acTpOHOMUM B OSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax esaTeIbHOCTH YETI0BEKA, POJIb U MECTO (PU3UKH U
aACTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, pOJib (U3UUECKOU TEOPUU B
dbopMHpOBaHUY MPECTABICHUHN 0 (PU3NIECKON KapTUHE MUPA, MECTO (DU3UIECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MesxknpeaMeTHble CBS3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 11 kiacce oCymliecTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBI3aHHBIE C M3yYEHHEM METOAOB HAYYHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumoTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIOCKUX PUryp u 00bpéma Tel.

buonoeusa: »nektpuueckue SBICHUS B JKMBOM MpUpPOJE, KosieOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaluy Ha )KUBbIC OPTraHU3MBL.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3MbI 00pa30BaHMS KPUCTALTNICCKON PEETKH, CIEKTPATBHBIA aHAJHN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpENady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAS I€4Yb, pajnap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECIICUUTh JOCTHKCHHE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE PEANM3alUi OCHOBHBIX HANpPABICHUMN
BOCIIUTATENBHOU ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO O0IIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOINEUETOBEUECKMX T'yMAaHUCTHYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEILHOCTh B MHTEpPECax TI'PakIaHCKOIO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTaApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPUMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPaKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 001acTU PU3HUKH U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCIIE€ B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3cTeTHYECKOro BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOTO TBOPUYECTBA,
npucyero pu3n4eckon Hayke;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3nuyHbIM cdepaMm MpodhecCHOHATbHON NesSTEIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUN BCEH KUBHU,

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapakTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE ACHUCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacHIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOIIECCE
U3y4YeHUs! (PU3HKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENBCKYIO IEATENbHOCTh
WHJMBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3zoBble jornueckue geicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIeATeIIbHOCTH, 33JaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaEMBbIX
bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOIHATH pabOTy B YCIOBUAX PEaTbHOTO, BAPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aNMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILIEHUE ITPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMU MOHATHUSMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHON ACSITENbHOCTU
B 007acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHHOMY TMOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BIAJCTh BHUJAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa30oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PeIIeHUs], HAaXOAUTh apryMEHTHI JJIs J0Ka3aTeIbCTBA CBOUX
YTBEPXKACHUM, 3aJaBaTh MapaMeTpPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBAaTh TOJYYCHHBIE B XOJE pEHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOpPMYIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA MO (HU3MKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00acTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nnpopmanueii:

BJIa/IeTh HaBBIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETalni0 WHPOPMAIMU Pa3IMIHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W STUYECKUX HOPM, HOPM HH(DOpPMAIIMOHHOU
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEp)KaHUS B pa3IUYHbIX (opmarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAs ONTUMAIBHYIO
dbopMy npeCcTaBICHUS U BU3yaJIU3alUu.

KoMMyHHKaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBUS:
OCYIIECTBIISITh OOIEHUE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOHQUIMKTHBIX CHTyallUd M  CMAT4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaTbHOM
paboTHI;

BBIOMpaTh TEMATHKy W METOJbI COBMECTHBIX ICHCTBHH C y4éToM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
paclpenensaTh poid ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAaH/IbI B OOTIHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HWJEU C TIO3UIUUA HOBHU3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYCCKOE IMOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO W BOOOpaKeHNE, OBITh MHUITHATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe el CTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHM, BBISABIATH MPOOJIEMBbI, CTaBUTh U (HOPMYyITUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrIoCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO J3PYAUIMH B 0OJACTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YIMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJeTh HABBIKAMH  MO3HABAaTENbHOM  pediiekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLUECCOB, HMX pPE3YyJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pEeLIeHHS;



YMETh OIICHWBATh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3Ee pe3yiIbTaToOB
NeSITEIIbHOCTH;

PUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIINOKH.

B mporiecce mocTrKeHUs TNYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
buszuke IS ypoOBHS cpeaHero oOmero o0pa3oBaHHMs Y  OOyYarOIIMXCS
COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AIMOIIMOHAIEHOE
COCTOSIHUE, BUJICTh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHME, CIIOCOOHOCTH AaIanTUPOBAaTHCA K
HYMOIIMOHAJILHBIM U3MEHEHUSM U TPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAINH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATFHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPHU OCYIIECTBICHUHU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemiaTh KOH(PIUKTHI.

NHNPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 kiaacce nmpenMeTHbie pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIIBHOCTH JIIOJIEM;

YUUTHIBAaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, aOCOMIOTHO TBEPAOE TEIIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHHUS Ia30B, )KUIAKOCTEN U TBEPABIX TEJI, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnn (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIAPHO-KMHETUYECKOW TEOPHUM CTPOCHHMS BEILECTBA U



AIEKTPOIUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOIUHEHHOE IBIKCHUE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIHSI, B3aNMOICHCTBHE
ten, nuddys3us, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHJACHcAlus, IJIaBJICHUE, KPUCTAUIU3AIUs, KHUIEHHUE, BIAKHOCTb
BO3JlyXa, MOBBHIIICHUE ABJICHUS Ta3a MPU €ro HarpeBaHWUU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY TapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIECCax, ICKTPHU3AIU Tel,
B3aMMOJICCTBHE 3aPs/IOB;

OMKCHIBATH MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (PU3NYECKUE BEIUYUHBI:
KOOpJIMHATa, MyTh, MEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYECKas DHEPTrus, MOTCHIMAIbHAS DHEPTrHs, MEXaHHIeCKas
paboTa, MeXaHW4YecKas MOIIMHOCTh; NPH ONHUCAHWW TIPABWIBHO TPaKTOBATh
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEIMYMH, WX O0O3HAYCHUS UM €IUHMUIIbI,
HaXoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEITMIMHAMU;

ONHCHIBATh H3YyYEHHBIC TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCTIONIB3Yysl (DM3UYECKHE BEIWYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPTHsl XaOTHUYECKOTO JBIKEHUS MOJIEKYJI, CpeIHEKBaApaTUIHas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSs JHEpPrusi, padora rasa,
KOA((PUIIMEHT TMONE3HOTO JMCUCTBHS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMbIX BEIWYMH, WX
00O3HAUEHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIMUMHAM;

OINMKCHIBATh U3YUYECHHBIE JICKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETUUYMHBI: AICKTPHUCCKUIN 3apsi,
AIEKTPUUECKOE TOJIe, HAMPSIKEHHOCTD TOJIS, TMMOTEHITHAN, Pa3HOCTh MMOTEHITNATIOB,
IpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBaTh (PU3WYECKUIA CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W €IUHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE
JTAHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITHYNHAMH,

aHAM3UPOBaTh (PU3MUYECKHUE MPOIECCHI U SBIICHUS, UCIONB3Ys (PU3HUCCKUEC
3aKOHBI ¥ MIPUHUHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrUH, 3aKOH COXPAaHEHUS WMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI DPABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHHS BEIECTBa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIHH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOIOTHON TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsinga, 3akoH KyloHa, TpU ATOM pPa3indarh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JCHCTBUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCMOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, NPHU ITOM
dbopmynrpoBath mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOT0 000pYI0BaHUs, TIPOBOAUTD OMBIT U GOPMYIUPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJb30BaThb W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(¢uKcHpOoBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUE
TaOIuUIl U TpapUKOB, IETATh BEIBOJBI IO Pe3yIbTaTaM UCCIIECIOBAHUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIICIOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOTO
000opy1I0BaHUS;

pemarb pacy€THble 3aJauyd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHEe 3aKOHBI U MIPUHITUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7a9u
BBIOMpATHh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTh PACUETHl U OLIEHUBATH PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

pelaTh KaueCTBEHHBIC 33/1a4: BHICTPAWBATh JJOTUYECKH HEMPOTHBOPEUYHUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe ABIICHUS,

UCIIOJIb30BaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMALIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIUNA U TPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJIAPHOH HWHGOPMALMK, TOJYYEHHOM W3 pa3IMyHBIX
UCTOYHUKOB, KPUTUYECKU aHAIIM3UPOBAThH MOTy9aeMyl0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHU;

UCIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM HKU3HU ISl
oOecrnieueHnss O€30MAaCHOCTH MPH OOpalieHUH ¢ MpUOOpaMU U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpeaE;



paboTaTh B TIpyNIl€ C BBIIOJHEHUEM pPA3JIUYHBIX COLHUAJIBHBIX pOJEH,
IUTAHUPOBaTh PabOTy TPYNMbl, PALMOHAIBHO PpACHpPEEIsITh OOS3aHHOCTH U
IUIAHUPOBATH JIESTENIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pACCMAaTPUBAEMOMN MTPOOIIEMBI.

K kon1y o0yuenus B 11 kiacce npeMeTHbIe pe3yIbTaThl HA 6230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh HA MPUMEpPAX POJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHUpPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUW, B MPAKTUYECKOW NEITEIBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3MYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sjipa IMPHU pElICHUU (PU3NYECKUX
3a/1ay;

pacrio3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (PUBHMKH: DJIEKTPUYECKAs] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHMMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETAa, OTPaXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alMs CBETa, JUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYaTOro CHEKTpa aTroMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas

PaguOaKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cpel) |

AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YAd (PU3NYECKUE BEITUUYUHBIL:
DIIEKTPUYECKUHN 3apsll, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJICHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKLIUST MarHUTHOTO MOJsA, cuia Ammepa, cuna JlopeHna, MHIyKTUBHOCTH
KATYIIKH, SHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHuil B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuM, (POKYCHOE pacCTOSHHE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3NYECKUIA
CMBIC]I HCIIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAYeHHs W EJAUHMIIbI, YKa3bIBATh
(bopMyIIbI, CBS3bIBAIONINE JAHHYIO (PU3UUECKYIO BETUUHHY C JPYTUMH BEIUYUHAMH;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUA W IPOLECCHI, HCIOIb3Ys
duznyeckne BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypacaga, SHEPTUs CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUW TMPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICIT
WCITOJIb3YEMBIX BEJIMYMH, MX OOO3HAYEHUS W CAWHMIIBI, YKa3biBaTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETNUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U MapaJIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs] CBETA, 3aKOHBI OTPaKCHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa Mg pororddexra,
3aKOH COXPAHEHUsl SHEPrUU, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAaHEHUs
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIa, MOCTyaTel bopa,
3aKOH PAaIMOAKTUBHOTO pacmnaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OINPEAENATh HAIIPaBJICHUE BEKTOPA MHAYKIMU MATHUTHOTO MOJISI TPOBOJHUKA
C TOKOM, cujibl Amrnepa u cuibl Jlopenua;

CTPOUTh W OIHCHIBATh H300paXKEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHUH: MpPHU 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBIISAThH MPSAMbIE U KOCBEHHBIE M3MEPEHUSI (PU3NUECKUX BEIUYHH, TTPH
TOM BBIOMpaTh ONTUMAIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM TPSIMBIX
WU3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIHTATHI
MOJIyYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpadUKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

coOJiro1aTh MpaBuia 0€30MacHOTO Tpya MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeOBATEIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOMCTB M J1aOOpPaTOPHOIO
000opy10BaHUS;

pemaTth pacu€THble 3aJayd C SBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIIONB3YS (PM3HUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a1a4u
BBEIOMPATHh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIBI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJIyYeHHOTO 3HAYeHUS (PU3UYECKON BEJIUYUHBI;



pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYXKACHUN C OMOpPOM HA H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, UHTEPIIPETALIMM U NIPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJIAPHONM HWH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOIydaeMylo HHPOPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO UCHOJIb30BAaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIETO MHpAa, B pPA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 115
oOecrieueHusi 0€30MaCHOCTH MpU OOpalmeHuu ¢ NpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMH, NIl COXPAHEHHUS 30POBbS M COOJIOJEHUS HOPM SKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaThb B TIpyHle C BBHIMNOJIHEHUEM pA3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLUOHAIBHO paCHpElesTh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No /it HanmenoBaHue pa3jiesioB U TeM KoanvecTno yacos JyekTpoHHbIE (HU(PPOBBIE)
) NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
Pazgen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
1.1 ®u3KKa ¥ METOIbl HAYYHOTO ITO3HAHUS 2 bubnuoreka L{OK https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmuoreka [{OK https://m.edsoo.ru/7f41bf72
2.2 Junamuka 7 bubnuoteka L{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXPAHEHUS B MEXAHUKE 6 bubnuoreka L{OK https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/INHAMUKA
o ) o
3.1 CHOBBI MOTICKYJIAPHO-KHHETHICCKOM 9 Bu6maorexa LOK hitps://m.cdsoo.ru/7f41bf72
TEOPHUH
3.2 OCHOBBI TEPMOJUHAMUKHI 10 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
A .
3.3 TPCTATHRIC COCTOAHHA BeIECTRa 5 Bu6maorexa LOK hitps://m.cdsoo.ru/7f41bf72
@da30BbIE IEPEXOABI
Hroro no pazneny 24
Pa3nen 4. JIEKTPOANHAMUKA
4.1 DIeKTpocTaTuKa 10 bubnuoreka L{OK https://m.edsoo.ru/7f41bf72
IT i i .
4.2 OCTOSHHBIN SJCKIPHHECCIHHN TOK 12 bubmuoreka [{OK https://m.edsoo.ru/7f41bf72

Toxku B PAa3JIMIHBIX Cpeaax




Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoymyecrBo yacoB JyiekTpoHHbIE (IU(PPOBLIE)

Ne n/m
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
Paznen 1. JIEKTPOAUHAMUKA
M )
1.1 ATAMTHOE HOJC. JICKTpPOMAriuTHad 11 bu6nuoteka LIOK https://m.edsoo.ru/7f41c97¢
WHIYKIIHS
Wroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
M
2.1 CXAMMACCIUC 1 SICKTPOMATHITHEIC 9 bu6nuoteka LIOK https://m.edsoo.ru/7f41c97¢
KoJIeOaHHS
M
2.2 CXAHIICCKHE H JTCKIPOMATHHITHBIC 5 bu6nunoteka LIOK https://m.edsoo.ru/7f41¢97¢
BOJIHBI
2.3 Onrtuka 10 bubmuoreka ITOK https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24
Pa3znen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
o .
3.1 CHOBBI CIICIHMATLHON TCOpHH 4 bu6nunoteka LIOK https://m.edsoo.ru/7f41c97¢
OTHOCUTEILHOCTU
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 ONeMeHThl KBAHTOBOW ONTHKHU 6 but6mmoreka IIOK https://m.edsoo.ru/7f41c97¢
4.2 Crpoenne atoma 4 bubmmotexa LIOK https://m.edsoo.ru/7f41¢97¢
4.3 ATOMHOE PO 5 but6mmoreka IIOK https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 15




Paznea S. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 bu6mmoteka LIOK https:/m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Pazaen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 O06o0matroiee MOBTOPEHUE 4 bu6nmoteka LIOK https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

10 KITACC

KoaudecTBO 9acoB

DJIeKTpPOHHbIe U (pPOBbIE

Ne n/m Tema ypoka
Bcero o0pa3oBaTe/bHbIE Pecypchl
®uznka — Hayka o npupoje. Hayunsie
1 K PHPOA Y 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0c32e2
METO/IbI TIO3HAHUS OKPYKAIOILIEr0 MUpPa
Posb 1 MecTo ¢u3nku B GOpMHPOBAHUT
2 COBPEMEHHOM HAYYHOU KapTUHBI MHpPA, B 1 bubnnoreka [{OK https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeTbHOCTH JII0IeH
MexaHnndeckoe JBHKEHUE.
OTHOCUTEIBPHOCTh MEXAaHUUECKOTO
3 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0c3508
nerxkeHus. [lepemenienue, CKOpoOCTb,
YCKOpEHHE
4 PaBHOMEpHOE IPAIMOJIMHEWHOE JBUKEHUE 1 bu6nuoreka LIOK https:/m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE MPSIMOJIMHENHOE
5 yerop p 1 bu6nmoreka LIOK https://m.edsoo.ru/ff0c372¢e
JIBUJKEHUE
CBoOopaHoe majeHue. Y CKopeHue
6 1 bu6mmoteka IIOK https://m.edsoo.ru/ff0c39¢cc
CBOOOHOTO MaJeHUs
KpuBonunelinoe aBuxeHue. JBrxenne
7 p . a A 1 bu6nunoteka LIOK https://m.edsoo.ru/ff0c3ada
MaTepHalbHOU TOYKHU MO OKPYKHOCTH
[Tpunnun otHOCHTENBHOCTH ["anmumest.
8 Nuepumnaneubie cucremsl orcuera. [lepBroiit 1 bubnmnoreka [{OK https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca Tena. Cuna. [IpuHImn cynepno3suuuu
9 cuit. Bropoii 3akon HeroTona st 1 bubnuoreka [{OK https:/m.edsoo.ru/ffOc3be8

MaTepuaIbHON TOYKH




10

11

Tpetuii 3akon HeroToHa [ MaTepraibHbIX
TOYEK

3aKoH BceMUpHOro TsaroreHus. Cuna
TsokecTu. [lepBas kocMHuYecKkasi CKOPOCTh

bu6mmoreka LIOK https://m.edsoo.ru/ffOc3be8

bu6mmoreka LIOK https://m.edsoo.ru/ff0c3d00

12

13

14

15

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cwia tpenust. Koaddunuent tpenuns. Cuiia
COIIPOTHBIICHUS MPH IBUKCHUU TEJa B
KUJKOCTH WJIH Ta3e

[TocTynarenbHOE U BpalaTelibHOE
JIBIDKEHHUE a0COJIFOTHO TBEPJIOTO Tea.
MowmenTt cunsl. IInedo cunel. YciaoBus

paBHOBECHSI TBEPAOTO TEa

NMnynec MmaTepuabHOW TOUYKH, CUCTEMBI
MaTepUaIbHBIX TOYEK. MIMITyJIbC CHIIBI.
3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE
JBUJKECHHE

bubmuorexa I{OK https://m.edsoo.ru/ffOc3e18

bu6mmoreka LIOK https://m.edsoo.ru/ff0c3f76

bu6nmoreka LIOK https://m.edsoo.ru/ff0c41a6

bu6mmoreka LIOK https://m.edsoo.ru/ff0c43d6

16

Pabora u MOIITHOCTH CHUIJIBI. Kunernmueckas
sHeprus mMarepuanbHoi Touku. Teopema 00
M3MEHEHUH KHHETUYECKOW SHEPTUU

bu6mmorteka IIOK https://m.edsoo.ru/ff0c4502

17

[TorenumaneHas sHeprus. [loTeHnnanpHas
SHEPrus ynpyro aepopMupoBaHHOMN
npykuHbl. [loTeHnManbpHas sHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

bu6mmoreka IIOK https://m.edsoo.ru/ffOc461a

18

[ToTeHnmanpHple U HEIOTEHIIUAIBHBIE CHUIIBI.
CBs13b paOOTHI HEMOTEHIIMAIBHBIX CHIT C
M3MEHEHNEM MEXaHUYECKON YHEPTUH
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHWYECKON IHEPTUn

bu6mmoteka IIOK https://m.edsoo.ru/ff0c478¢




19

20

21

JlaboparopHas pabota «MccrnenoBanue
CBSI3HM paOOTHI CHITBI C H3MEHEHHEM
MEXaHUYECKOM IHEPTUU TeJla Ha IPUMEpe
PaCTSIKEHUSI PE3UHOBOTO KI'yTa»

KoHTponbHas pabota 1o Teme
«Kunemartuka. Jlmnamuka. 3aKOHBI
COXpaHEHUS B MEXaHUKE

OCHOBHBIE ITOJIOKCHUS MOJICKYJISAPHO-

KHHETHYECKOW Teopuu. bpoyHoBCKOE
neuxenue. Auddysus

bu6mmoreka LIOK https://m.edsoo.ru/ff0c4b74

bu6nuoreka LIOK https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKECHUS U B3aUMOJICHCTBUS
4acTHUL BeuiecTBa. Moenu CTpoeHus ra3os,
JKUJKOCTEN U TBEPABIX Tell

23

24

25

Macca monekyn. KonnuecTBo BemecTsa.
ITocrosnnas ABoraapo

TennoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. [llkana remneparyp Llenscust
WNneansusiii raz3 B MKT. OcHoBHoe
ypaBHeHne MKT

bu6mmoreka LIOK https://m.edsoo.ru/ffOc4fde

26

AOcoitoTHas TeMIiepaTypa Kak Mepa
CpeaHel KHHETUYECKON SHEPTUU ABUKECHUS
MOJIEKYJI. Y paBHeHHEe MeHieneeBa-
Kianeiipona

bu6mmoteka IIOK https://m.edsoo.ru/ff0c511e

27

28

3axon [lanpToHa. ['a30BbIe 3aKOHBI
JlaboparopHas pabota «lccrnenoBanue

3aBUCUMOCTH MCIKY MapaMCTpaMn
COCTOSAHUA pA3PCIKCHHOI'O Ir'a3a»




I/ISOHpOHCCCLI B UACAJIBHOM Ia3€ U UX

29 bubnmuoreka [{OK https://m.edsoo.ru/ff0c570e
rpaduyueckoe npeacTaBIeHNue
BHyTpeHHss sHEprusi TepMOAUHAMUYECKOM
CUCTEMBI U CTIOCOOBI €€ N3MEHEHU.
30 KomudecTtBo TemioTs! 1 padoTa. bubmuoteka [{OK https://m.edsoo.ru/ff0c5952
BHyTpeHHs1s sHEprusi 0JHOATOMHOTO
UJeabHOTrO ras3a
31 Bunbr Tennonepenayun bu6nmoreka LIOK https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEMI0EMKOCTh BEIIECTRA.
32 KonunuecTBo TennoTel npu Temionepeaaye. bubnuoreka [{OK https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN mporecc
33 Hepspiit 3aKoH TepMOAHHAMHUIH H ero bu6nmoteka LIOK https://m.edsoo.ru/ff0c5efc
MIPUMEHEHHE K U30MpoIeccam
34 Heo{;paTm\fOCTB MPOTECCOB B PHUPOAC. bu6mmoreka LIOK https://m.edsoo.ru/ff0c6230
Bropoii 3akoH TepMOAMHAMUKH
35 Hpwnunn aeficrsis i K1 tennosoi bu6mmoreka LIOK https://m.edsoo.ru/ff0c600a
MaITHHBI
36 Hukn Kapuo u ero KITJ{
37 DKoJ0oru4ecKe npooIeMbl
TEMJIO3HEPTETUKH
38 Otobwaiouit ypox «Monekyspras Bu6maorexa LOK hitps://m.cdsoo.ru/ff0c6938
¢usuka. OCHOBBI TEPMOIUHAMUKI
KonTpomnpHas pabota mo Teme
39 «Monexynsipaas pusuka. OCHOBBI bubnmoreka [{OK https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 Mapoobpasosanue u KonxeHCANKA, Bbu6mmoreka LIOK https://m.edsoo.ru/ff0c63b6

I/IcnapeHHe " KUIICHHUEC




AOCOIIOTHAS M OTHOCHUTENbHAS BIIAXKHOCTD

41 . bu6mmoreka LIOK https://m.edsoo.ru/ff0c64d8
Bo3ayxa. HacelmenHslil nap
Teépnoe Teno. Kpucraminyeckue u
42 aMOP(HBIC Te1a. AHHSOTPOIIHS CBOHCTS bubnnoreka L{OK https://m.edsoo.ru/ff0c65f0
KpucTauioB. JKuIKue KpUCTAILIBI.
CoBpeMeHHbIE MaTepUaIbl
43 IlniaBieHe 1 KpUCTALTH3ANKA. Y IeIbHAS bu6mmoreka LIOK https://m.edsoo.ru/ff0c6708
TeruioTa riasneHus. Cyoaumanus
44 YpaBHeHUE TEIIOBOTO OanaHca bubnuoteka L{OK https://m.edsoo.ru/ff0c6820
45 DICKTPU3AIMS TeI1. DICKTPUUCCKHH 3apAL. bu6nmoteka LIOK https://m.edsoo.ru/ffOc6bec
JIBa BUJ1a DIIEKTPUUECKUX 3aPsI0B
[IpoBOAHMKH, AUDIIEKTPUKH U
46 MOJIYTIPOBOJIHUKH. 3aKOH COXPaHEHUS bu6mmoteka LIOK https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOTO 3apsiaa
47 BgaHMOHeHCTIiHe 3ApAIOB. 3aKvOH Kynoua. bu6mmoteka IIOK https://m.edsoo.ru/ffOc6ced
ToueuHbli 27eKTpUUECKUN 3aps
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
48 [IpuHLUI CyNIEPIIO3UIUU DIIEKTPUIECKUX bu6nuoreka LIOK https://m.edsoo.ru/ffOc6df2
nosiel. JInHuy HarpsHKEHHOCTH
49 Pabora cut 51eKTpOCTATHYECKOTO MO, bu6nmoreka LIOK https://m.edsoo.ru/ffOc6£00
[Torenmman. Pa3HoCTh OTEHLIMATIOB
[TpoBOTHUKY U AUDIIEKTPUKH B
50 3JIEKTPOCTATUYECKOM TIOJIE. bubnmuoreka [{OK https://m.edsoo.ru/ff0c7018
JlypnexkTpuueckas MPOHUIIAEMOCTh
51 OnekTpoéMkocTb. Konnencarop bubnmoreka [{OK https://m.edsoo.ru/ff0c7126
52 IEKTPOEMKOCTS I10CKOTO KOHICHCATOP. bu6nuoteka LIOK https://m.edsoo.ru/ff0c72¢0

3Hepr1/1$[ 3apAKCHHOT'O KOHACHCATOpa




53

54

55

JlaGopaTtopHas pabora "M3mepenue
ANEKTPOEMKOCTH KOHAeHcaTopa"

[IpuHIUI NEHCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMMPOBAJILHOTO ammapara,
CTPYHHOTO IPUHTEPA. DIIEKTPOCTATHUCCKAS

3amuTa. 3a3eMJICHUE AIEKTPOIPHOOpOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymectBoBanusl. [locTosHHbIM Tok. Cuna
toka. Hanpsbxenue. Conporusinenue. 3akoH
Oma 1151 yyacTka Lenu

56

[TocnenoBarenbpHOE, TAPATIIEIBHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOJHUKOB.
JlaboparopHas pabota «3yuenue
CMEIIIAaHHOTO COCTMHEHHUSI PE3UCTOPOBY

bu6mmoreka LIOK https://m.edsoo.ru/ffOc74f0

57

58

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon J[xoyns-Jlenma

3axon OMa 171 TOJIHOM (3aMKHYTO )
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne DJ]C ucTouHMKA TOKA U €T0
BHYTPEHHETO CONPOTHUBIICHHS

bu6mmoreka LIOK https://m.edsoo.ru/ff0c7838

bu6mmoteka IIOK https://m.edsoo.ru/ff0c7ae0

59

60

OneKTpOHHAs IPOBOAUMOCTb TBEPABIX
METaJIJIOB. 3aBUCUMOCTh CONIPOTHUBIICHUS
METaJIJIOB OT TEMIIEpaTyphl.
CBepXIpoBOIMMOCTh

OnekTpuueckuil Tok B Bakyyme. CBolicTBa
AIIEKTPOHHBIX MTyYKOB




61

62

63

[TomynpoBoiHUKH, X COOCTBEHHAs U
npuMecHas poBoAUMocTh. CBoiicTBa p—n-
nepexoja. [lomynpoBoAHIKOBBIE TPHOOPHI
DJIEKTPUYECKUH TOK B paCTBOpaX U
pacriaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAs TUCCOLUAIHS.
DneKTpoan3
DJIEKTPUUYECKUI TOK B Ta3ax.
CamoCTOSTEIbHBI U HECAMOCTOSTEIbHbBIN
pazpsan. Monnus. [1nazma

bu6nuoteka LIOK https://m.edsoo.ru/ff0c84ae

bu6mmoreka LIOK https://m.edsoo.ru/ff0c82ba

bu6nmoteka LIOK https://m.edsoo.ru/ff0c84ae

64

DnexTpuueckre npudopsl U yCTPOUCTBA U
uX npakTuyeckoe npumenenue. [Ipasuia
TEXHUKH O€3011aCHOCTH

bu6mmoreka LIOK https://m.edsoo.ru/ffOc86fc

65

66

67

O6o06maromuii ypox «JIeKTpOAHHAMUKA)

Konrponbnas pabora no reme
«Quekrpocratuka. [TocTosHHBIM
NMEKTpUYECKUH TOK. TOKHM B pa3In4HbIX
cpenax»

PezepHblil ypok. KonTponbHas paboTa 1o
TeMe "DIJIeKTpOoINHaMUKa"

bu6mmoteka LIOK https://m.edsoo.ru/ff0c88be

bu6nunoteka LIOK https://m.edsoo.ru/ff0c8a8a

bu6nuoreka LIOK https://m.edsoo.ru/ff0c8c56

68

PeseprubIil ypok. O600maronuii ypok mno
temam 10 knacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bu6mmoreka IIOK https://m.edsoo.ru/ffOc8f6¢




11 KIIACC

Ne i/

KoimuecTBo yacos
Tema ypoka
Bcero

ITocTositHHBIE MArHUTHI U UX
B3aumoieiictBue. MarautHoe nose. Bektop
MarHUTHOW MHAYKIUH. JINHUYM MarHUTHOM
UHIYKIAH

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

bu6mmoreka LIOK https://m.edsoo.ru/ff0c9778

MarauTHOE 10JIe MPOBOJHUKA C TOKOM.
OmneiT Opcrena. Bzaumopeiicteue 1
MIPOBOJIHUKOB C TOKOM

bu6mmoreka LIOK https://m.edsoo.ru/ffOc98fe

JlaGopaTtopnast pabora «13yuenue
MAarauMTHOIO ITOJIAA KaTylIKU C TOKOM)»

JlelicTBUE MarHUTHOTO IOJIS1 HA TPOBOJIHUK
¢ TokoM. Cuna Amnepa. JlaboparopHas
pabora «lccnenoBanue necTBUs
MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»

JleficTBEe MarHUTHOTO IIOJIS Ha
JBIKYIIYIOCS 3apsKeHHYI0 yactuily. Cuia 1
Jlopenmna. Pabota cunsl Jlopeniia
DnekTpoMarHuTHas UHAYKIus. [loTok
BEKTOpa MarHUTHOU uHAyKuuu. 31C
MHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOM
unaykuuu Papanaest

bu6mmoreka IIOK https://m.edsoo.ru/ffOc98fe

bu6nunoteka IIOK https://m.edsoo.ru/ff0c9acO

bu6mmoreka LIOK https://m.edsoo.ru/ff0c9df4

JlaGopaTtopHas pabota «HcciaenoBanue
SABJICHUSL 3HeKTp0MaFHHTH0171 HUHIAYKOUW»

bu6mmoteka IIOK https://m.edsoo.ru/ff0cal50

NHAyKTUBHOCTB. SIBI€HUE CAMOUHIYKIUH.
OJ1C camoMHAYKIIMH. DHEPTUS MATHUTHOTO

bu6mmoteka IIOK https://m.edsoo.ru/ff0ca600




10

ITIOJIA KAaTYLIKKU C TOKOM. 9HCKTpOM3FHHTHO€
I10JIC

TexHuueckue yCcTpoucTBa U UX
MPUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
3IEKTPOMArHUTBI, FJIEKTPOABUTATENb,
YCKOPUTENH IEMEHTAPHBIX YaCTHII,

WHIYKIIMOHHAs TIeYb

O6o6matonuii ypok «MaruutTHoe mosie.
DNEeKTPOMAarHUTHAST UHYKIIHS

bu6nmoreka LIOK https://m.edsoo.ru/ff0cab82

11

12

13

14

15

Kontponbnas padota nmo teme «Maruutnoe
noJie. DJIEKTPOMarHUTHAsI MHIYKIUS)

CBoOOIHBIE MEXaHHYECKHE KOJIeOaHusl.
[Mapmonunueckue konebanus. Y paBHEeHHE
rapMoHuuYeckux kojebanuii. [Ipespaienue
SHEPTHH

JlaboparopHas pabota «lccrneqoBanue
3aBHCHMOCTH TepH0/ia MaNIbIX KoJeOaHui
rpy3a Ha HUTH OT JUTHHBI HUTHU U MacChl
rpy3a»

Koneb6arenbHblit koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B
UieaIbHOM KoJ1e0aTeIbHOM KOHTYpE.
AHaIIOTHS MEXKIY MEXaHHUECKUMH U
AJIEKTPOMArHUTHBIMH KOJIEOaQHUSIMA

®opmyna ToMcoHa. 3aKOH COXpaHEHUS

SHEPTUU B UJICaTHHOM KOJIeOaTeIbHOM
KOHTYpE

bu6mmoreka LIOK https://m.edsoo.ru/ffOcad58

bu6mmoreka LIOK https://m.edsoo.ru/ffOcaf06

bubnmoreka [{OK https://m.edsoo.ru/ff0cb820

bubnmnoreka [{OK https://m.edsoo.ru/ff0cb9c4




16

17

18

[IpencraBiieHne 0 3aTYXAOIINX
KOJIEOAHUSIX. BLIHY)KI[GHHBIG MCXaHHUYCCKHUEC
Kosiebanus. Pesonanc. BeiHyxaeHHbIe
OJICKTPOMArHMTHBIC KOJIEOAHM

[TepemennsbIii Tok. CuHyCOMAATBHBIN
MepeMEeHHbIN TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYJHOE U AEUCTBYIOLIEE
3HAYEHHUE CUJIbI TOKA W HAIPSHKEHUS
Tpanchopmarop. [IpousBoacTso, nepenaua
U TIOTpeOIeHNE IEKTPUUECKOM SHEePTUn

bubmuoreka I{OK https://m.edsoo.ru/ff0cbb86

bu6mmoreka LIOK https://m.edsoo.ru/ffOcbd34

19

VYCeTpoicTBO M MPAKTHYECKOE MPUMEHEHHE
AJEKTPUYECKOT0 3BOHKA, T€HEepaTopa
MIEPEMEHHOT0 TOKA, JINHUM 3JIEKTponepe1ay

bu6mmoteka LIOK https://m.edsoo.ru/ff0cc324

20

21

22

23

DKOJIOTUYECKUE PUCKU IIPU [TPOU3BOJICTBE
aeKTpo3Heprun. Kynbrypa ucnoab30BaHus
JJIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU

MexaHnueckre BOJIHBI, YCIOBUS
pacrpoctpanenus. [lepuon. Cxopoctsb
pacTipoCcTpaHeHUs U JITHHA BOJTHEI.
[Tonepeunsie M MPOTOTHHBIE BOJTHBI

3Byk. CkopocTb 3ByKa. [ pOMKOCTB 3ByKa.
Bricota Tona. TemOp 3ByKka
DJIEKTPOMAarHUTHBIE BOJIHBI, X CBOMCTBA U
ckopocTs. [1kana aneKTpoMarHuTHBIX BOJIH

bubmunorexa I{OK https://m.edsoo.ru/ffO0cca54

bu6mmoreka LIOK https://m.edsoo.ru/ffOcccOc

bubmuoreka ITOK https://m.edsoo.ru/ffOccfe0

24

25

[TpUHIUIIBI paAMOCBSI3U U TEIIEBUICHUS.
PazButue cpencts cBszu. Pagnonokarus
Konrtponsnas pabdora «Konebanus u
BOJIHBI»

bubmuoreka [{OK https://m.edsoo.ru/ffOcc6f8




26

27

28

[TpsimonuHeitHOe pacpocTpaHeHe CBeTa B
OJHOPOJHOM cpefe. ToueuHblid HCTOUHHK
ceera. Jlyu cBera

OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
cera. [TocTtpoenne nzobpaxkeHuit B
IJIOCKOM 3€pKaje

IIpenomiienue ceera. [loaHOE BHYyTpEeHHEe

OTpPaXXCHUC. Hpe,HCHBHbIﬁ YTroJ IIOJIHOT'O
BHYTPCHHCT'O OTPAKCHU

bubmuoreka I{OK https://m.edsoo.ru/ff0cd350

bu6mmoreka LIOK https://m.edsoo.ru/ff0cd4e0

bu6mmoreka LIOK https://m.edsoo.ru/ff0cd7f6

29

30

31

Jlaboparopuas padota «3mepenue
MIOKa3aTess IPEJIOMIICHHS CTEKIIa»
JIun3el. [TocTpoeHue U300paXKeHUH B JIMH3E.

®opmyiia TOHKOH JMH3bL. Y BEIMYCHUE
JIMH3bI

JlaGopatopHas pabota «MccnenoBanue
CBOWCTB M300paXeHUI B IMH3AX)»

bu6mmoreka LIOK https://m.edsoo.ru/ff0cd67a

bu6mmoteka LIOK https://m.edsoo.ru/ffOcddle

32

JMucnepcus ceeta. CloKHBIN cocTaB 0€710ro
cgera. [[Ber. JlabopaTopHas pabota
«Habmronenue nucnepcun cBeTay

33

34

35

WNurepdepennus creta. Judpaxnus ceera.
JudpaxknuonHas pemeéTka

ITonepedHOCTH CBETOBBIX BOJIH.
ITonspusanusa ceera
OnTryeckue MpudOpsI U yCTPOCcTBa U
yCIIOBHS UX 0€30MacHOr0 MPUMEHEHUS

bu6mmoteka IIOK https://m.edsoo.ru/ff0ced22

bubnmoreka [{OK https://m.edsoo.ru/ffOcf02e

36

['paHnLIBI TPUMEHUMOCTH KIaCCUYECKOM
MexaHukHu. [locTynarsl cnenuanbHON
TEOPUH OTHOCUTEIBHOCTH

bu6mmoreka IIOK https://m.edsoo.ru/ffOcf862




OTHOCHUTENHLHOCTD OJHOBPEMCHHOCTH.

37 bu6mmoreka LIOK https://m.edsoo.ru/ffOcfad2
3ame/yIeHre BPEMEHH B COKPAIICHUE ITTUHBI
DHEPrus U UMITYJIbC PEISATUBUCTCKON
38 yactuilbl. CBSI3b MacChl C YHEPTUEH U bu6mmoreka LIOK https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPrusi MOKOs
KonTtponpHas padora «Ontuka. OCHOBBI
39 POILHAA P Bu6motexa LIOK https://m.edsoo.ru/ff0cf6f0
CHEIUAIEHON T€OPHHU OTHOCUTEIIEHOCTID)
®otonsl. Dopmyna [Mnanka. DHeprus u
40 pMYy P bu6mmoreka LIOK https://m.edsoo.ru/ffOcfel6
uMIyibC (OTOHA
OTtkpsiTHE U HccaenoBanue Gporodddekra.
41 bu6mmoreka LIOK https://m.edsoo.ru/ffOcffcd
Onbithl A. I'. CroneroBa
3akonbl poTtodddekra. YpaBHEHHE
42 OnnmreitHa i porodddexra. «Kpacnas bubnuoreka LIOK https://m.edsoo.ru/ff0d015¢e
rparuiay Gorodddexra
aBnenue ceera. Onertel [1. H. JleGenena.
43 A g A Bubmorexa [IOK https:/m.edsoo.ru/ff0d04a6
XUMHUYECKOE ICMCTBHE CBETA
TexHuyeckue ycTpoiicTBa U MpaKTUIECKOe
44 npuMeHeHue: (oTorNeMeHT, GOTOAATUHK,
coNTHe4Has OaTapesi, CBETOUO
Pemenue 3ana4 mo Teme «3J€MEHTHI
45 a . bu6nunoteka LIOK https://m.edsoo.ru/ff0d0302
KBaHTOBOM ONTUKU»
Monens atoma Tomcona. OnbITHI
46 Pesepdopna no paccesHuo a-yacTuil. bubnnoreka [{OK https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
47 IToctynater bopa bu6nuoreka LIOK https://m.edsoo.ru/ff0d0afa
Wznyuenue u noriouieHue GOoTOHOB MPH
48 nepexoJie aToMa ¢ OJAHOTO YPOBHS SHEPTUU bubnmoreka [{OK https://m.edsoo.ru/ff0dOafa

Ha Apyrou. Bunasl ciekTpos




49

50

51

BoHoBEIe cBoOiicTBa yacTuil. BoiaHEI e
bpoiia. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE
W3IIy4eHUE
OTkpseITHE PaINOAKTUBHOCTU. OTBITHI
Pesepdopna no onpenenenuto cocraBa
PaAMOAKTUBHOIO U3JIYYCHUS
CsoiicTBa anb(da-, 6era-, raMma-u3Iy4eHUS.
Brnusinue pagnoakTUBHOCTH Ha JKUBBIE
OpTaHU3MBI

bubmuorexa [{OK https://m.edsoo.ru/ff0d0ca8

bu6nmoteka LIOK https://m.edsoo.ru/ff0d0fd2

52

OTtkpeITHE IPOTOHA U HEeMTpoHa. V30TOMBI.
Anbda-pacnaa. DIEKTPOHHBIA U
NO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3JIy4yeHue

bu6numoteka LIOK https://m.edsoo.ru/ff0d1162

53

OHeprus CBsS3U HYKJIOHOB B siape. S nepHbie
peakuuu. Snepusiit peaktop. IIpodnemsl,
MIEPCIEKTHUBBI, YKOJIOTUYECKNE ACIIEKThI
AIEPHON DHEPIEeTUKH

bubmmoteka IIOK https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUllbl. OTKpbITHE
MO3UTpPOHA. MeTo 16l HAOTIOICHUS U
PEruCTpayK 3JIEMEHTAPHBIX YaCTHLI.
Kpyrnslii cron «@yHaaMeHTalIbHbIE
B3anMo/ieiicTBus. EquHcTBO (hrsmaeckoit
KapTUHBI MUPay

bu6mmoreka IIOK https://m.edsoo.ru/ff0d0e38

55

Oransl pazBuTHs actpoHomuu. Ilpuknaanoe
Y MHUPOBO33PE€HYECKOE 3HAYCHHE
acTpoHOMHUHU. Bun 3B€31HOTO Heba.
CozBe3aus, apkue 3BE3/bl, INIAHETHI, UX
BUIUMOE JBHkeHHE. COlHEeUHas cucTeMa




56

57

58

59

Connne. ConHeu”as akTUBHOCTE. MICTOYHUK
sHepruu CoJiHIa U 3BE3]T

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTHKH.
3BE3/bI TTIABHOM MOCIEI0BATEILHOCTH.
Bnytpennee ctpoenue 38€31. CoBpeMEHHbIE
MPEJICTABICHUSI O IPOUCXOXKJICHUU U
sBositonnu CosHLa U 3BE37

Maineunsiii [lyTe — Hama 'anakTuka.
[Tonoxenue n nuxenune ConHua B
lanaktuke. ['anmaktuku. YEpHbIE ABIPHI B
sIIpax rajJjakTHK

Bcenennas. Pa3oeranue ranaktuk. Teopus

Bonpuioro B3peiBa. PennkroBoe u3nyyeHue.
MeraranakTuka

60

61

62

Hepemennsie npobieMbl acCTpOHOMUHT

KonrtponbHas pabora «1eMeHTHI
ACTPOHOMMH U acTPOPUIUKI»

O6o06matonuii ypok. Ponb gpusuku u
aCTPOHOMHUHU B IKOHOMHUUYECKOMH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ITUYECKOH cdepax AeITeTbHOCTH YeTOBeKa

63

O6o06matomuit ypok. Poib u Mecto pusmku
1 aCTPOHOMHH B COBPEMEHHON HAy4YHOH
KapTHUHE MHUpa

64

O6o06maromuit ypok. Pois ¢pusnyeckoit
TeOpHH B (HOPMUPOBAHHUHU TIPEICTABICHUN O
buznyecKoil kKapTuHe MUpa




O6o6maromuii ypok. Mecto pusndeckoit
65 KapTHHBI MUpPA B OOIIEM PsTy COBPEMEHHBIX |
€CTECTBEHHO-HAYYHBIX MPEICTaBICHUN O
pupoje
66 Pe3epBHbIil ypok. MarHutHoe mnoJie. 1
DNeKTPOMarHuTHASE MHYKIIHS
67 PesepsHblit ypok. Ontuka. OCHOBBI 1
CHeIHabHON TeOpPUH OTHOCUTEIFHOCTU
68 Pesepriii ypox. Keantosas pusuica. 1 Bubmiorexa LIOK hitps://m.edsoo.ru/ff0d 1784
DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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