MpunoxeHne Ne 13 Kk OcHOBHOM 06pasoBaTeNbHOMN
nporpamme cpeaHero  obuwero obpasoBaHus.
YTBEp}KaeHo npukasom gupektopa MbOY COLU Ne 11
c.CepebpsHka ot 31.08.2023 Ne 81/

PABOYAS TPOI'PAMMA
YUYEBHOI'O KYPCA «®U3UKA»



HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeaHEro oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOXEHHA M TpeOOBaHUII K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTeNnbHOM mporpamMMmel, mpenctaBieHHbix B @OI'OC COO, a Takke c yd€Tom
benepanbHOl paboduell MporpaMMbl BOCIIUTAaHHS ¥ KOHILEMIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusx Poccuiickoit  ®Denepanum,
peayn3yoUIMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatomtuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-AEATEILHOCTHOTO moaxoaa. [Iporpamma mo ¢usuke COOTBETCTBYET
tpedoBanusaM PI'OC COO kx mIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalnpeaIMeTHbIM
pe3yiapTaTaM OOyueHHus, a TaK)K€ YYUTBHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3UMKM C €CTECTBEHHO-HAayYHbIMU Y4eOHBIMU IpenMeTramMu. B Hell ompenenstorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3yinbTaThl OCBOEHHSA Kypca (U3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
06a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYyEMbIE pe3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YpOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYEeHUS;

e cojepxaHue yueOHOro npeamera «dusnkay no rogam oOydeHusl.

dusnka Kak HayKa 0 HanboJiee 0OIMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAU€CTBE YI€OHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIJIaJ B CUCTEMY 3HAaHUN 00 OKpYXaloIeM MUpeE.
[konbHBIA Kypc GU3HKA — CHCTEMOOOpa3yIOMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, ouonoruedt, gusmdyeckoi reorpadueid m acTpoHOMHUel. Mcmonp30BaHWEe W aKTHMBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOJYYEHHS HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3yueHue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(dbopMHpOBaHKE €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSTh HAyYHBIH METOJ MO3HAHUS TPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICJOBAHUII.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero o0pa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOPBIE MOXKHO pacCMaTpUBATh KaK MPUHIHUIIBI €r0 IOCTPOECHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBJISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepuall U3 BCEeX Pa3leioB (PU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaKk U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ HEl Marepual Kypca GU3UKU 00beTUHEH BOKPYT
¢busnueckux Teopuil. Bemymmum B Kkypce sBhsiercss (GOpMUpOBAHHME MPEACTABICHUU O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanonaraeT MCHOJIb30BaHUE TYMaHUTApHOTO
noTeHnuana GU3n4eckoil HayKu, OCMBICTICHHE CBS3HM Pa3BUTHUS (U3UKU C pa3BUTHEM OOIECTBa,
a TaKk)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMU IpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraet 3HakoOMCTBO C HIMPOKUM
KPYroM TEXHUYECKHUX U TEXHOJOTUYECKUX NMPUIIOKEHUH N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peamu3yeTcss MOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJIOTMYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKke 00CyXIeHHs PoOIieM pallMOHAIBHOTO IPUPOAOTIONb30BAHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepHEBBIMH DJIEMEHTaMHU Kypca (HU3UKHM Ha YpOBHE CpeIHero oOIero oOpa3oBaHUS
ABIIAIOTCS (u3ndeckue Teopuu (hopMHUpOBaHME MPEACTABICHUA O CTPYKType HOCTPOCHHS
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¢u3nveckoil TeopuH, posiu (PyHIAMEHTAIbHBIX 3aKOHOB M IPHHLIMIIOB B COBPEMEHHBIX
NPEJCTAaBICHUAX O IMPHPOJIE, IPaHUIAX MPUMEHUMOCTH TEOPHH, Ul ONMHMCAHHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUM U IIPOLIECCOB).
CucTeMHO- I TETLHOCTHBIN MOJIX0 B Kypce (PU3UKU peau3yercs MPexkae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON JesITeIbHOCTH oOydaronuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3MKH — ATO KCHOJB30BAHME CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB U
nmabopaTtopHbIX paboOT, KOTOpBIE B TMporpaMme MO0 (U3NKE OOBEIUHCHBI B OOMIMI CITMCOK
YUEHHUYECKUX TMPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JIabopaTOpHBIX padoT,
MPOBOJUMBIX JJISi KOHTPOJS M OLEHKH, OCYIIECTBISICTCS YYaCTHHKAMH OOpa30BaTEIHLHOTO
rporLecca UCX0/i U3 0COOCHHOCTEN IIIaHMPOBaHUS U OCHalleHUs kaOuHeTa gu3uku. [Ipu 3Tom
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIOIMIMMHUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIIEIOBAaHUSI 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO IIPOBEPKE
MIPEUIOKEHHBIX THUIIOTE3.
Bonpmoe BHUMaHuE yAENsSeTCs PEIICHUIO PAacu€THBIX W Ka4eCTBEHHBIX 3amad. [lpu saTom
JUTSL pacCU€THBIX 3a/1a4 MPUOPUTETOM SIBIISFOTCS 3a/1a9d C SIBHO 3a/IaHHON (pU3HUYECKON MO JIETbIO,
MO3BOJISIOIINE MPUMEHSTh M3yYeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasferna
Kypca, TaK ¥ UHTETPHUPYS 3HAHUS U3 Pa3HBIX pa3/ienoB. [ KayeCTBEHHBIX 3a7a4 IPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSCHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH H TIPOIIECCOB B
OKpYXarlolenl Ku3HH, TpeOyromue BhIOOpa (PU3MYECKON MOJETH Uil CHTYalldud TPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBun c¢ TpeboBanusimu PI'OC COO k MaTepuasbHO-TEXHUUYECKOMY
obecrieyeHnI0 yuyeOHOro mnpoiiecca 0a30BbI YpOBEHb Kypca (M3MKH Ha YpPOBHE CPEIHETrO
o0mrero oOpa3oBaHUs TOJDKEH M3y4aThCs B YCIOBUAX MPEIMETHOTO KaOWHeTa (QU3WKH WIN B
YCIOBHSIX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYy4YHOTO LMKiIa. B kabunere
(bM3UKH TOJDKHO OBITH HEOOXOAMMOE JTa00paTOpHOE 000PYIO0BAHUE TSI BBIMTOTHEHUS YKa3aHHBIX
B IporpaMMe Mo (U3MKE YYEHHMYECKUX MPAKTUYECKUX paboT M JAEMOHCTPALUOHHOE
o0opymoBaHUE.
JleMoHCTpallMoHHOE 000pyaoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IPUHIMIIOM
MUHUMAaJIbHON JOCTAaTOYHOCTU U 00ECHEeUUBAET MOCTAHOBKY IEPEUUCIEHHBIX B IIPOrpamMMe 10
¢Gu3uKe KIIOYEBBIX JAEMOHCTpALMH A MCCIEJOBAHUS H3y4aeMbIX SIBJICHMH U IPOLIECCOB,
SMIMPHUYECKUX U PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX IPUMEHECHUH.
JIabopaTtopHoe 00OpyAOBaHHE Al YYEHHYECKHX IPAKTUYECKHX PaboT Gopmupyercs B
BUJIE TEMATHYECKUX KOMIUIEKTOB M OOECHeuuBaeTcs B pacyére OJHOI0 KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. TemaTudyeckue KOMIUIEKTHI JIaDOpaTOPHOro OOOpYJOBAaHUSA JOJKHBI OBITh
IIOCTPOEHbl HAa KOMILUICKCHOM HCIOJIb30BAaHUHU AHAJIOIOBBIX M LU(POBBIX NMPHUOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX JJAOOPATOPUIL.
OCHOBHBIMU LIENIAMH U3y4eHHsI (PU3MKH B 00111EM 00pa30BaHUU SBIISIOTCA:
e (opMupoBaHME HHTEpPeCca M CTPEMJIEHUS OOy4YalOUIMXCsl K Hay4yHOMY H3Yy4YCHHIO
IPUPOJIbI, PA3BUTHE UX HUHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI];

® Dpa3BUTHE IMPEJCTABIECHUM O HAydHOM MeTOA€ TMO3HaHUs U (OpMHUpPOBaAHUE
HCCIIEI0BATENICKOTO OTHOILIEHUS K OKPY)KAIOLIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3y4yeHHs OCHOB CTPOEHUS
MaTepuu U (QyHIAMEHTAIBHBIX 3aKOHOB (PM3UKHU;

e (opMupoBaHHE YMEHHH OOBACHATH SBJICHHS C UCIOJIb30BaHUEM (DPU3NYECKUX 3HAHUN U
Hay4HBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEACTABICHUM O pOJIU (U3UKHU JUISL pa3BUTHUS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUl.

JlocTikeHne 3TUX Lenel oOecreyrBaeTcsl pelleHueM CIEAYIOIUX 3a/ad B Ipoliecce
u3yueHus Kypca GU3UKU Ha YPOBHE CpeslHEero oomiero o0pa3oBaHus:



e mpuoOpeTeHHe CHCTEMBbl 3HAHUI 00 OOIMKX (HU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, SJIEKTPOANHAMHKY, KBAHTOBYIO
(U3UKY U IIEMEHTHI acTPO(PHU3UKY;

e (dopMupoBaHME YMEHHUH TPUMEHATH TEOPETUYECKUE 3HAHUA M1  OOBSICHEHUS
¢bu3nYecKux SBICHUH B MNPUPOJAE W ISl TPUHATUS NPAKTUYECKUX PEHICHUH B
MOBCEIHEBHOM JKU3HU;

® OCBOGHHME CIOCOOOB pELIEHUS pa3IUYHbIX 337ady C SBHO 3aJaHHOW (U3NYECKOU
MOJIeNBIO, 3a/a4, MOJPa3yMEBAIONINX CAMOCTOSITEIbHOE CO3JMaHue (HU3HUYECKOM
MOJIENH, aJIEKBAaTHOM YCIIOBUSM 3a/1auH;

¢ TOHMMaHHE (PU3MUECKUX OCHOB W NPUHIIUIIOB JCHCTBUS TEXHUYECKUX YCTPOWMCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPeNy;

® OBJIAQJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS U MPOBENEHUS (PU3NYECKUX
OKCTIEPUMEHTOB, aHaIW3a W  WHTEpIpeTaluu  WHPOPMALUHU,  OIPEICICHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3yibTaTa;

® CO3JIaHUE YCJIOBUU JIJIS Pa3BUTHSI YMEHUN MPOEKTHO-UCCIIEI0BATENbCKOM, TBOPUECKOM
NEeSITEIbHOCTH.

Ha wmsydyenue ¢usmku (6a30BBII YpOBEHBH) HAa YpOBHE CpeAHero oOmiero oOpa3oBaHHs
otBojuTcst 136 wacos: B 10 kitacce — 68 vacoB (2 vaca B Hezenio), B 11 kimacce — 68 yacoB (2
gaca B HEJIEINIO).

[Ipennaraemsiii B mporpamme 1o pusuke nepeueHb J1adbopaTOpHBIX U MPAKTUYECKUX padboT
SIBJISIETCS PEKOMEHJOBAHHBIM, YYMTEIb JEJaeT BBHIOOp MPOBEAEHHUS JabOpaTOPHBIX paboT U
OTIBITOB C YYETOM MUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yYaromINXCs.



COJEPKAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. @u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M TporeccoB. Hayuneie rumote3sl. Pusnveckne
3aKOHBI U TeopuH. | paHUIIBI TPIMEHUMOCTH (pU3HIECKHX 3aKOHOB. [IpHHIIMIT COOTBETCTBHSL.
Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAyYHOW KapTHHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOICH.
Jlemoncmpayuu
Amnanorosble U IU(PPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBwkKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTo JABWkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpoCTh (CpemHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHUE
MAaTepUaIbHON TOYKH, UX MPOEKIMU HA OCHU CUCTEMbI KOOpAHHAT. CIIOKEHHE MEepEMEIICHUN 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHUE. [ 'paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TYTH U NEPEMEILICHUS MATEPUATIbHON TOUYKH OT BPEMEHU.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxeHue. [[BrkeHWEe MAaTepUATIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAs cKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckre yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHUE: CHUIAOMETp, JBW)KECHHUE
CHaps0B, LIEMHbIE U PEMEHHBIE NTEPEIAUH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UILUTFOCTPALIMS KUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBr>xeHus Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hamnpagnenue ckopocTH py JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomuol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIEHMS ~ MEXAYy  MYTAMHM,  [PONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE IPOMEXYTKH BpPEMEHM IMPHU PABHOYCKOPEHHOM JBHXEHUU C
HayaJlbHOU CKOPOCTBIO, PABHOU HYIIO.

N3yuenune nBUKEHHUS ApUKaA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH 'anuiies. [lepsoii 3akoH HproToHa. MHEpIManbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHnmn cynepnosunuu cuwil. Bropoil 3akoH Herorona mis
MaTepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTepUaIbHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tskectu. [lepBasi kocMuueckasi CKOPOCTb.

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



Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cusa tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHUS U cuia TpeHus nokos. Koaddumment tpenus. Cuia conmpoTUBICHUS
MIpU ABMKEHUU TeJa B )KUJKOCTU UJIH Ta3e.

[ToctynaTensHOE U BpallaTeIbHOE JBIKEHHE a0COIIOTHO TBEPJIOTO TeEa.

MoMEHT cubl OTHOCUTEIBHO OCH BpamieHus. [lmedo cuibl. YcioBus paBHOBECHS
TBEPAOTO TEa.

TexHuueckre yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHHWE: TMOAIIUITHUKY, IBM)KCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHEHHE MacC B3aMMOICHCTBYIOIIUX TEll.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JedopMaliiu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBus paBHOBecust TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue nBuxenus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B TMPYKHHE W PE3UHOBOM
obpasrie, oT ux aedopmariiu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJIa, UMEIOIIETO OCh BPAIIICHHUS.

Tema 3. 3axonbl COXpaHeHUs 8 MEXAHUKE

Nmmynsc MaTepualibHON TOUKH (TeJa), CUCTEMBI MaTepHalibHBIX TOYeK. VIMITyIbC CHUIIBI U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEeHHs UMITylbca. PeakTHBHOE JBIKEHUE.

Pabota crnpl. MOIIHOCTE CHJIBL.

Kunerndeckast sHeprus MarepuaibHOW TOYKH. TeopemMa 00 M3MEHEHHH KHHETHYECKOM
SHEepPruu.

[ToTennmanpHas sueprus. [loTeHnuansHas 3Heprus ynpyro ae(GopMupoBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple W HENOTEHIUANbHbIE CHIIBL. CBsI3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHHEM MEXaHUYECKOM SHEPTuu CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUUECKON YHEPTrUH.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

Texuuueckue ycTpoHCTBa U MPAaKTUYECKOE MPUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[lepexo moTeHIMATBHONM SHEPTUU B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydyeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIBI C M3MEHEHHEM MEXaHMYEeCKOW JHEpPruM Tella Ha
MIpUMEpPE PACTSHKEHUS] PE3UHOBOTO XKI'yTa.

Pa3nen 3. MoaekyisipHasi puznka ¥ TepMOIHHAMHUKA
Tema 1. Ocnoébt MONEKYNAPHO-KUHEMUUECKOU MeOpUU
OcCHOBHBIE NOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 000CHOBaHHUE.
bpoynoBckoe nBwkenue. uddysus. Xapaktep IBHKEHHS U B3aUMOJCHCTBUS YacTHUI
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BelecTBa. Mojenu CTPOSHHS Ta30B, XHUIKOCTEH M TBEPABIX Tel M OOBACHEHHE CBOWMCTB
BEIIECTBA HAa OCHOBE AITUX Mojenend. Macca u pazmepbl Mosiekysl. KosimuecTBo Bemiecrtsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KUHETUUECKONH TEOPHH
ujeanpHOoro rasza. AOCOJIIOTHas TeMmIeparypa Kak Mepa cCpelHeld KHHETHMYECKOM >SHepruu
TEIUIOBOrO JABWKEHUS dvactul rasa. [llkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Kmnaneiipona. 3akon Jlanbrona. M3omporiecchl B UICaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBiIeHne H30MPOILECCOB: H30TEPMa,
n30x0pa, uzobapa.

TexHudeckre yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JTUCKPETHOE CTPOEHME BellecTBa, (otorpaduu  MOJEKYI
OPraHNYEeCKUX COCTMHECHUH.

OneIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOACHCTBUS.

Monens, WUTIOCTpUPYIOLIasi MPUPOLY JaBJICHUS ra3a Ha CTEHKH COCYa.

OnpIThI, MJUTFOCTPUPYIOIINE YpaBHEHHUE COCTOSIHUS UAEAIbHOTO ra3a, H30MpPOIIECChI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3JyXa B KJIACCHOW KOMHAT€ Ha OCHOBE H3MepeHud o00béMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPhl BO3ayXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]y TApaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogbl mepmoounamuku

TepMoauHamuyeckass cucrema. BHyTpeHHsASI >HEprusi TEPMOAMHAMHYECKOH CHUCTEMBI U
crioco6Ob! e€ m3meHeHus. KonndyectBo TemioTsl U pabotra. BHyTpeHHss sHeprus 0JHOATOMHOTO
WJIeaNbHOTO Ta3a. Buael Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JTydEHUE. Y JeNIbHAs
TEITOEMKOCTD BelecTBa. KoanuecTBo TEMIOTHI IpH TEIUIONEepeaaye.

[Tonsatue 006 ammabGatHOM Tmporiecce. [lepBbIii 3akOH TepMoaMHAMHKH. [IpuMmeHeHHE
[IEpBOro 3aKOHa TEPMOIUHAMUKY K u3omnpoueccam. I paduyeckas untepnperanus paboThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPOIE.

TemnoBeie Mamuubl. [IpuHnune! neiicTBus TemaoBbix MamuH. [IpeoOpa3oBanust sHepruu B
TeroBbIX MammuHax. KoaddumueHT mone3noro neictBust TeruioBord mammebl. [ukn Kapao u
ero K03 QUIMEHT MOJIE3HOTO JeHCTBUSI. DKOJIOTHYECKHE MPOOIeMbl TEILIOIHEPTE€TUKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

N3meHenne BHYTpPEHHEW SHEpPruM Teja MpPHU COBEPIICHUU pabOThI: BBUIET MPOOKH U3
OYTBUJIKM TOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue 3pupa B JATyYHHOH TpyOke MyTéM
TpeHus (BHICOJCMOHCTPAIINS ).

N3meneHnue BHyTpeHHEH sHEpruu (TeMIepaTypbl) Tela Mpy Terionepeaaye.

OmnpIT 1o aguabaTHOMY PAaCHIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHHIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATEINsI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHneHcanus. Mcmapenne u  kumeHue. AOCONIOTHAsS U
OTHOCHUTEIbHAs BIAKHOCTh BO3/yxa. HachlmeHHbIH map. YaenpHas TeroTa napooopazoBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUSI OT JaBJICHUSI.



TBépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHM30TPOIHS CBOMCTB KPUCTAILIIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepuayibl. [lnaBneHue u Kpuctamidzanus. YaenbHas
TeruioTa miasiaeHus. Cydonumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckre yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP M IICUXPOMETD,
KJIOPUMETP, TEXHOJOTUM TIOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIIE
HaHOMAaTEPHUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACHIILIEHHBIX ITAPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUMU.

CriocoObl I3MEpPEHUS BJIAKHOCTH.

HaGnronenue narpeBanus 1 TUIaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JleMoHCTpaIys KpucTaioB.

Yuenuueckuii sxkcnepumenm, nabopamophule pabomol

N3mepenue 0THOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Paznen 4. DaekrpoamHnamMuka

Tema 1. dnekmpocmamuka

DnekTpu3anusa Tel. OJEeKTpU4ecKuil 3apsan. JlBa BHAA SIEKTPUYECKUX 3apAJIOB.
[TpoBOAHMKH, AUDTIEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHEHHS JJIEKTPUUECKOTO 3apsiia.

B3anmopeiicteue  3apspoB.  3akoH  Kymona. TodeuHBIl  3JIEKTpHYECKHMM  3apsfl.
OnekTpuyeckoe Tmojie. Hampsk€HHOCTh AIEKTPUYECKOTO TMojs. [IpuHIUN Ccymeprno3uiuu
ANEKTPUIECKUX MmoJied. JIMHIN HanpsoKEHHOCTH AJIEKTPUUECKOTO TIOJIS.

Pabora cumn amekrpocratmdyeckoro moiia.  [loreHmman. Pa3HOCT,  MOTEHIIMATIOB.
[IpoBOAHMKY M AMDIEKTPUKH B AIEKTPOCTATUYECKOM ToJie. JIuaiieKTpuyeckasi IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHJAEHCATOpa. DHEPTrus
3apsKEHHOTO KOHJIEHCATopa.

TexHnueckre yCTpOWCTBA M IPAKTHYECKOE IMPUMEHEHUE: 3JIEKTPOCKOM, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JEKTPONpHOOPOB, KOHAECHCATOP, KOMHUPOBAJIbHBIM
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmojelicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYecKas 3aluTa.

JIMBIIeKTPUKY B 3JIEKTPOCTATUUYECKOM I10JIE.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IJIOCKOTO KOHJEHCAaTopa OT IUIONIaJAM ILJIACTHH,
PAacCTOSTHUSA MEKy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwiit 3nexkmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHHUS 3JIEKTPUUECKOTO TOKa. MICTOUHMKH TOKa.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i ydacTka 1enu.

DIeKTpUYEeCcKoe CONPOTUBJICHUE. VY nenbHoe CONPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaIeIbHOE, CMEUIAHHOE COEUHEHNE TPOBOTHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoymns—JleHia. MOMIHOCTH SIEKTPUUECKOTO TOKA.



DNEeKTpOABMKYIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ayis
MOJIHOM (3aMKHYTOM) 31eKkTpudeckoi nenu. KopoTkoe 3amMmbikaHue.

DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTb COIIPOTUBIIEHUSI METAJIIOB
oT TeMueparypsl. CBEpXIPOBOAUMOCTb.

OnexTpuueckuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHass W MpPUMECHAs MPOBOJAUMOCTb IOJIYIPOBOIHUKOB.
CgoiictBa p—Nn-nepexona. IlomynpoBoiHUKOBBIE TPUOOPHI.

DOneKTpUYecKuii TOK B pPacTBOpPAX U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTHYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil ToK B razax. CaMOCTOSITENIbHBIM U HECAMOCTOATEIbHBIN pa3psal. MoHus.
[Ina3zma.

TexHuueckre yCTPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, MCTOYHHMKHM TOKa, 3JIEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
puOOpPHIl, TEPMOMETP CONPOTUBIICHMS, BAKYyMHBIH IHOJ, TEPMHUCTOPbHl U (OTOPE3UCTOPHI,
ITOJTYIIPOBOJHUKOBBIN MO/, FaJIbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HaIPSDKEHUS.

3aBUCUMOCTh COIIPOTHBIICHHS IWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIAJH
MIOIIEPEYHOI0 CEYEHUs U MaTepHraa.

CMenaHHoe coeIMHEHNE TPOBOJHUKOB.

[IpssMmoe m3MepeHune >neKTpoABMKYyIEeld Cuiibl. KOpoTkoe 3aMblkaHHME TaJbBaHUYECKOTO
JJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHMUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

IIpoBOIUMOCTE HIIEKTPOJIUTOB.

HckpoBoli pa3psii 1 MPOBOJIUMOCTh BO3/1yXa.

OnHOCTOPOHHSIA MPOBOIUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne cMEIaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepenne  JNEKTPOABIKYIIEH CHJIBI HCTOYHMKA TOKA M €r0  BHYTPEHHETO
COIPOTHBJICHUSI.

Habnronenue snexrpoiinsa.

Me:knpeaMeTHbIe CBSI3U

N3yuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCyLIECTBISETCS C Y4ETOM
CoJiepXKaTeNbHbIX MEKIIPEIMETHBIX CBsI3el € KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnuvie nousamus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOI'O ITO3HAHMS:
sBJICHHE, HAy4HbIM (akr, rumoresa, (uznyeckas BeIUYMHA, 3aKOH, Teopus, HaOIIOIEHHE,
9KCHEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHME CHUCTEMbl YypaBHEHMH, JuHeWHas ¢yHKuus, mnapaboda,
runep0oia, uX rpaguKu U CBONCTBA, TPUTOHOMETpUUECKUE (PYHKINHU: CUHYC, KOCUHYC, TaHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M HX IPOEKIMH HA OCHU
KOOPAMHAT, CJI0KEHUE BEKTOPOB.

Buonoeusa: mexanuyeckoe JBIKEHHE B JKUBOW mpupojie, tuddysus, ocMOC, TEII00OMEH
KHUBBIX OPraHW3MOB (BHJIbI TEIIONEpEIauH, TEIJIOBOE PABHOBECHE), DIEKTPUUECKUE SBICHUS B
YKUBOU IIPUPOLE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBAa TBEPABIX TN, XUAKOCTEH U Ta30B, IEKTPUYECKHUE
CBOMCTBa METAJUIOB, 3JIEKTPOJIUTHUYECKAS JUCCOLMALINS, TaIbBAaHHUKA.

T'eozpaghus: BnaxxHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.



Texnonocusa: nmpeoOpa30BaHUE JABUKEHHUH C HCIOIB30BAaHUEM MEXAaHU3MOB, YUET TPEHUS B
TE€XHUKE, MOJIIUIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS UMIyJIbCa B TEXHUKE (pakera,
BOJAOMET W JIpyrue), JBUTATENb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOU
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH OJIyYEHUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTMH,  D3JEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBIM TPUHTEP, OJIEKTPOHArpeBaTEIbHBIE MPHOOPHI,
AJIEKTPOOCBETUTEIbHBIE IPUOOPHIL, TAJIbBAHUKA.

11 KJTIACC

Pazjen 4. DiekTpoamnamMuka

Tema 3. Maznummnoe none. I1eKmpPoOMazZHUMHAA UHOYKYUA

[ToctostHHbIE MarHuThl. B3amMoneicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe TOJI€.
Bekrop marauTHOM MHAYKIMK. [IpHHIMI Cyniepno3uIy MarHUTHBIX NOJIeH. JIMHUKM MarHUTHOM
uHayKIuy. KapTrHa mTuHANA MarHUuTHOM MHIYKIIMU TIOJISl TOCTOSTHHBIX MAarHUTOB.

MaruuTHOE MoJje MPOBOJHHUKA C TOKOM. KapTWHa JWMHHMIA WHIYKIMM MarHUTHOTO TMOJIS
JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOI'O MPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT Opcrena. BzanmoaelicTBrue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIYJb U HAalpaBJICHUE.

Cuna JlopeHma, e€ MonayJib W HampapieHHe. J[BMKeHHE 3apsyKEHHOW 4YacTHIbl B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiel Jlopenia.

SBneHue DIIEKTPOMArHUTHOM WHAYKIHMH. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTpOABMKYIIAS CHUJIA UHAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOW MHAyKuuu Papanes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABMKYIIAS CHJAa WUHAYKIUU B IPOBOJHUKE,
JBHKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenna.

NHIyKTUBHOCTH. SIBIEHNE CAMOMHAYKIMH. DIEKTPOABHKYILAs CHIIA CAMOUHTYKIIUH.

OHeprusi MarHUTHOTO MOJISL KATYIIKU C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
3JIEKTPOMArHMTHI, 3JIEKTPOJBUTrATENb, YCKOPUTEIN 3IEMEHTAPHBIX YaCTHULl, MHIYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE ANEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUY MHIYKIIMYU MarHUTHOTO TIOJIA.

B3aunmopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cua Amrepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHuE AIEKTPOMArHUTHON UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD 3JIEKTPOABUKYILIEH CUJIbI UHAYKIIMU OT CKOPOCTU M3MEHEHHS] MAarHUTHOTO
MOTOKA.

SIBneHue caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHnne MarHuTHOIrO MOJIs KaTYIIKH C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEeHUS 3J€KTPOMArHUTHOW WHTyKIUU.

Paznen 5. KosieGannsi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHmsle Kojaedanus
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KoneGarensnass cucrema. CBoOonmHble MexaHWuyeckue KkojeOanus. [‘apmMoHuueckue
konebanusa. Ilepuon, uactora, ammautyga U ¢asza koneGanuid. [IpyKUHHBIH MasSTHUK.
MaremaTHueCcKiii MasTHUK. YpaBHEHHE TapMOHMYECKHUX Kosiebanuil. [IpeBpamienue sHepruu
IIPY TapMOHUYECKUX KOJIEOaHUSX.

KoneGarenbubiit koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHWYECKMMH H  DJIEKTPOMAarHUTHBIMU
kosebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATHHOM KOJI€OaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaroluX KojieOaHUsSX. BbIHYKJIEHHbIE MEXaHUUYECKUE KOJIeOaHMUs.
Pe3onanc. Beinyx/1eHHBIC JIEKTPOMArHUTHBIE KOJICOaHMUS.

[lepemennbiii Tok. CuHyCOMAIbHBIA NEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUITMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlponsBojacTBo, mepenaya U NOTpeOIEHUE DIEKTPUUYECKONW 3HEPIHM.
DKOJIOTUYECKHE PUCKU TpU MPOU3BOJACTBE AeKTpodHepruu. KynbTypa wHcnoiab30BaHUsS
AJIEKTPOIHEPIHH B MOBCEAHEBHOMN KU3HU.

TexHuueckue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUU JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KosieOaTebHOM cUCTeMBI (IIPYKHUHHBIA WM MaTeMaTHYeCKUn
MasITHUK).

HaGnronenue 3aryxarommx KojeOaHu.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pe3onanca.

CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcumiuiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa UM HAmpsDKEHWsT OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHCc npH 1OCIIENOBATEIPHOM COEIMHEHUU PE3UCTOPA, KATYIIKM MHIYKTUBHOCTH U
KOHJICHCATOPA.

Monens JINHAY 3IIEKTPONIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopsvie pabomul

HccnenoBanue 3aBUCUMOCTH IIepUO/ia MajblX KOJIeOaHUi I'py3a Ha HUTH OT JUIMHBI HUTU U
Maccsl rpysa.

HccnenoBanue mEepeMEHHOrO0 TOKAa B LENM M3 IOCIENOBATEIIBHO  COEOUHEHHBIX
KOHJICHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpOMAZHUMHbLE GOTIHbL

MexaHnyeckue BOJIHbI, yClI0BUs pacnpocrtpanenus. Ilepuon. CkopocTs pacnpocTpaHeHus
u jnuHa BosHbl. [lomepeunble W IpoosbHblE BoOJIHBL. MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. Tem0p 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMS W3JIy4EHMs JJIEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHtauusi BekTopoB E, B, V B snexkrpomarnutHoi BojHe. CBOHCTBAa 3JE€KTPOMArHUTHBIX
BOJIH: OTpaXXeHHe, TMpelloMIIeHHe, moisgpu3anus, audpakuus, uHTepdeperuns. CKopocTh
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 3M€KTPOMArHUTHBIX BOJIH. [IpMEHEHME 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIBI paguocBs3u U TeneBuAeHUs. Paguonokanms.

ONEKTPOMAarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPEIb.

TexHudeckue ycTpoicTBa M NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
yIABTPa3BYKOBasi IUArHOCTHKA B TEXHUKE W MEIMIMHE, pajap, paguoNpUEMHHK, TEIEBU30D,
anTeHHa, tenedon, CBU-neus.
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Jlemoncmpayuu

OO6pa3zoBaHue 1 pacrpoCTpaHEHUE NOMEPEYHBIX U MPOIOIBHBIX BOJIH.

Kone6umomieecs: Teno Kak HCTOYHHK 3BYKA.

Habmoienue oTpakeHus U IPeIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne naTepdepeHnn U JuPpakini MEXaHHIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnrogenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJO0M M YacTOTOM
KOJICOaHHH.

WccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH:  OTpPaKEHHUE, IPEJIOMJICHHE,
nosipu3anys, Judpakuus, naTepdepeHITHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonnHeiiHoe pacipocTpaHeHNHEe CBETa B OJHOPOHON cpejie.
JIyud cBeta. Toue4yHBIN UICTOYHUK CBETA.

Otpaxxenue cBeTa. 3akOHBI OTpaxeHHs cBeTa. [locTpoeHune H300pa)k€HUIl B IUIOCKOM
3epKaje.

[Ipenomiienne cBeta. 3akOHBI MpPETOMIICHHS CBeTa. AOCOJIOTHBIM  TOKa3aTelb
npenomsienus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIi Yyroia MHOJHOIO BHYTPEHHETO
OTPaKCHUS.

Hucnepcus ceeta. CroxxHblil cocTaB Oeoro ceera. Ler.

Cobuparonue u paccewBaroiive JHH3bL. ToHkas JnuH3a. DOKYyCHOE paccTOsHUE U
onTHYeCKasi cuiia TOHKOU JUH3bIL. [locTpoeHne n3o0paxeHuii B COOMPAIOIIUX U PACCENBAIOIINX
nuH3ax. PopMyia TOHKOW JMH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BomnoBas omntuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0ICHUS] MAKCUMYMOB M1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT IBYX CHH(]A3HBIX
KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuust cBera. Judpakmuonnas pemérka. YcinoBue HAOMIOAEHUS TIJIABHBIX
MaKCHUMYMOB TP MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texuuyeckne ycTpoWCTBa W MpPAaKTHUECKOE MPUMEHEHHUE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIM ammapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, JU(paKIHOHHAS
peléTKa, MoJsipouI.

Jlemoncmpayuu

[IpsimosiuHeiHOE pacnpoCTpaHEeHUe, OTpakKeHWe M mpejomiieHue cBera. OnTuyeckue
MPUOOPHI.

[TonHoe BHYTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOiCTB M300pakeHUI B JTMH3aX.

Monenu MHUKpOCKOTIa, TEIEeCKOTIa.

HaGnronenue narepdepeHIiuy cBera.

Hab6nronenue qudpakuuu cBeTa.

Habmronenue nucnepcuu cBera.

[TonydyeHue cnekTpa ¢ HOMOILIBIO IPU3MBI.

[Tonyuenue ciekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusauu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokasaresns nNpeoMIIeHUs CTEKIA.

HccnenoBanue cBOWCTB M300pakeHU B JTHMH3aX.

Habmonenue nucnepcun cBera.

Pa3nes 6. OcHOBBI CHIeNMAJILHON TEOPHUH OTHOCHTEJILHOCTH
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I'paHuubl MPUMEHMMOCTH KJIACCHYECKOM MeXaHMKHU. IlocTymarsl crienMalbHOM TEOpUHU
OTHOCHUTEIIBHOCTH: HHBApUAHTHOCTb MOJIYJs CKOPOCTH CB€Ta B BaKyyMme, IIPUHLUII
OTHOCUTEJILHOCTH DWHIITENHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEUIEHNE BPEMEHU U COKPAILEHUE JJTUHBL.

DHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € SJHEPIUEN U UMITYJIBCOM PENTUBUCTCKOMN YaCTUIbl. DHEPrus NOKOSL.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmuvl K6aHM OGO ONMUKU

®otonbl. ®opmyna [lnanka cBsi3u sHeprun GOTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIBC
¢doToHa.

OtkpeiTne u wuccienoBanue Goroddpdexra. Onbitet A. . CronetoBa. 3aKOHBI
dbotorddekra. YpaBuenue DitnmreitHa as hotodddexra. «KpacHas rpanuia» Gorodddekra.

Hasnenue ceera. Onpith [1. H. JleGenena.

XHWMHYECKOE IEHCTBUE CBETA.

Texnuueckue ycTpoHCTBA M NpPAaKTHUECKOE NpUMEHEHHe: (POTO3IeMEHT, (POTOAATUUK,
coJIHeUHas OaTtapesi, CBETOAUOI.

Jlemoncmpayuu

®doTor(PexT Ha yCTaHOBKE C IMTMHKOBOU TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO GOTOIPPeKTa.

Cseroanon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmbiTel Pe3epdopra nmo paccesHuro o -yactuil. I[lmanerapHas
Mojenb atoma. [loctymarel bopa. M3nydyenue u mornomenne GOTOHOB MpHU MEpPEXo]e aToma ¢
OJHOTO YpPOBHSI »HEpruv Ha Jpyrod. Buabl crektpoB. CHEKTp YpPOBHEH SHEpruM aroMa
BOJIOPOJA.

BonHoBsie cBolicTBa yacTull. Bosinbl ne bpoins. KoprnyckynsipHO-BOJIHOBOM Tyann3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYCHUE.

TexHuueckne yCTPONCTBA W NPAKTUYECKOE NPUMEHEHHUE: CHEKTPaJbHBIM aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopaa.

Onpenenenre JUIMHBI BOJHBI Jla3epa.

Habmonenue nuHeHyaThIX CIEKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Hab6nronenue nuHEHYaToro CreKkTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHThI,  JIOKa3bIBAIOUIUE  CII0OKHOCTH CTPOEHHUS  sjpa. OTtkpbiTHE
paauoaktuBHOCTH. OnbITH Pezepdopaa nmo onpeneneHnio cocTaBa pagioakKTUBHOTO H3JIy4EHUS.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue pafuoakTUBHOCTH Ha >KUBBIE OPTaHU3MBI.

OTtkpeiTHEe TpoTOHa M HeWTpoHa. Hykmonnas mopnens sapa ['eiizenOepra—lBaHeHKO.
3apsn sapa. MaccoBoe uuciio sapa. M3otonst.

Anbda-pacniaa. DNEKTPOHHBIH W MO3UTPOHHBIA Oera-pacman. ['amma-m3nydeHue. 3akoH
PaaOaKTUBHOIO pacraja.

DHeprus cBA3M HyKJIOHOB B sijipe. SnepHble cuitbl. Jleekt Macchl sapa.

SnepHble peakuuu. Jlenenye U CUHTE3 SEP.

Snepubiii  peakrop. TepmosaepHblii cuHTe3. IIpobmembl M MEPCIEKTUBBI  sSIEpHON
SHEPreTUKU. JKOJIOTHUECKUE ACTIEKTBI AEPHOIN 3HEPTrEeTHUKHU.
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OnemeHTapHble yacTULbl. OTKpPBITHE O3UTPOHA.

Metoabl HAOIIOACHNUS U PETUCTPALIMH SIIEMEHTAPHBIX YaCTHII.

OynnameHTaIbHBIE B3auMoAecTBUS. EAMHCTBO (pu3ndeckoil KapTHHBI MHpa.

TexHuueckue ycTpolcTBa M IPAKTHMUECKOE NPUMEHEHHUE: J03MMETp, kamepa BuibcoHa,
SJIEPHBIN PEaKTOp, aTOMHast OomoOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoToTpadusm).

Pa3nesa 8. DiieMeHTHI ACTPOHOMMH U ACTPOPUZNKH

Otanbl  pa3BUTHS  acTpoHOMuHW. [lpukinagHOoe U MHPOBO33PEHUECKOE 3HAUYCHHE
ACTPOHOMUH.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

Conneynas cuctema.

Connue. ConneuyHast akTMBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, MX
OCHOBHBIE XapaKTepUCTUKHU. JlMarpamma «CHEKTpajdbHBI KJIacC — CBETUMOCTBY». 3BE3MbI
TJIaBHOM TOCTEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHMOCTb» Ui 3BE3M TJIABHOU
MOCJeI0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3M. CoBpeMEHHBIE TMPEACTABICHHUS O
MPOUCXO0KACHUHU 1 3BOJIIOIMU COJIHIIA U 3BE3]T. DTAIbl )KU3HU 3BE3]1.

Muneunsiii [IyTe — Hamia ["anmaktuka. [lonoxxenne u apukenune Connua B ["anmaktuke. Turbl
rajakTuk. Paguoramaktuku u kBazapbl. UEpHBIE IBIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO6ma. Pas6eranue ramaktuk. Teopus
Bosbiioro B3peiBa. PeIMkTOBOE M3ITy4EHHE.

Macmrabnas cTpykrypa BeenenHoii. MeraranakTuka.

Hepeménnpie npoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooernus

Habmonenust HeBOOPYKEHHBIM IJ1a30M C UCHOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpEJIeNICHUs TOJI0KEHUsI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE31HUs
CeBepHOro nojymapus u sipKue 3BE3/IbI.

Hab6mronenus B reneckon Jlynsl, mianer, Maeuroro [lyTu.

O6o0maroniee NoBTOpeHne

Ponp ¢u3uku u acTpoHOMHHM B SKOHOMHUYECKOW, TEXHOJOTMYECKOW, COIMAIBHON U
THUYECKON cdepax [esATeJbHOCTH YelOoBeKa, pPOJb U MecTOo (U3UKHM U acTpOHOMHUHU B
COBPEMEHHOM Hay4yHOH KapTWHE MHpa, pPOJib (U3NYECKON Teopu B (QOPMHUPOBAHUU
MpeJICTaBICHUH 0 (PU3UYECKOI KapTUHE MUPa, MECTO (PU3NUECKON KapTHHBI MUpPa B 001IEM Psiiy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHUN O IPUPOJE.

MexnpeaMeTHbie CBSI3H

N3yuenne xypca ¢usuku 06azoBoro ypoBHs B 11 kiacce ocymiecTBIsSETCS € y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€H € KypcaMH MaTeMaTUKHU, OHOJOTHH, XUMUH,
reorpauu ¥ TEXHOJOTUH.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHbIE C HM3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHWE, HAy4YHbIH (pakT, rumores3a, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIO/CHUE,
SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOMKIECTBO, BEKTOPbHI U HUX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIOKEHHWE BEKTOPOB, MPOM3BOJHBIE DIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU TI0I00US TPEYTOJIBHUKOB, OMIPEIEICHHE TUIOIIAIN TUIOCKUX QUryp U 00BhEMa TeT.
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Buonoeusn: snexrpuyeckue SBICHUS B JKUBOM NpUpOJe, KojeOaTeabHbIE IBI)KCHUS B
KUBOU IIPUPOJE, ONTUYECKUE SIBICHUSA B JKUBOM IIPUPOJE, NEHUCTBHE DPAJMALMM Ha JKUBbIC
OpraHU3MBI.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJ, KPHUCTAJUIMYECKAass CTPYKTypa TBEPIBIX Tell,
MeXaHU3MBbI 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKHU, CIIEKTPATbHBIN aHATIN3.

l'eoepaghus: MarHUTHBIE TIOJIOCA 3€MJIM, 3AJIEKH MArHUTHBIX Py, GOTOChEMKA 3eMHON
IIOBEPXHOCTH, IIPEICKA3aHNE 3EMIICTPACCHUN.

Texnonozus: TMHUM DIEKTPOIIEpENad, TEHEPATOP MEPEMEHHOTO TOKA, 3JICKTPOJBUIATEb,
WHIYKLIMOHHAs Ie4yb, pajap, paJuONpUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN armapar, BOJJOKOHHAS ONTHUKA, COJIHEYHAas OaTapest.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yuebHOro mpeamera «Duszmka» Ha ypoBHE CpeaHETr0 OO0IIero oO0pa3oBaHHS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIMX  JIMYHOCTHBIX,
MCTAIIPCAMCETHBIX U IPCAMETHBIX O6pa30BaTeJII>HI>IX PE3YyIbTATOB.

JJMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCS PYKOBOJICTBOBATHCSA C(HOPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIBITa M ONBITA JCATCILHOCTH B IPOIECCE pean3alliili OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOydYaloMmerocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICYETIOBEUSCKAX TYMAHUCTHYCCKHX M JIEMOKPATHYCCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHON OpraHU3aIliH;

YMEHHE B3aMMOJICHCTBOBATh C CONUAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHU C HX
(GYHKIMSIMHY ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

IICHHOCTHOE OTHOIIICHWE K TOCYAApCTBEHHBIM CHMBOJIAM, JIOCTH)KCHHSM POCCUHCKUX
Y4E€HBIX B 00J1aCTH (PU3UKHM M TEXHUKH,

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHHS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBCHHBIC HOPMBI M [ICHHOCTH, B TOM YHCJIC B JICATCILHOCTH Y4EHOTO;

OCO3HaHHE JIMYHOTO BKJIJIa B IOCTPOCHUE YCTOMYHUBOTO OYAYILEro;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIFOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

HHTEpPEC K pa3iudHbiM cdepaM Tpo(eCCHOHATBHOW JCATEIBHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpINaTh OCO3HAHHBIM BHIOOp Oymymiei
mmpodeccruu U peaar30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U caMO0Opa3oBaHUIO B oOnmacTu (U3MKHU Ha
MPOTSHKEHUH BCEH KU3HU;

6) 7K0JIOrHYecKOro BOCHUTAHMS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPhl, OCO3HAHHE TJI0OATBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIEM;

IUTAHUPOBAHUE W OCYIIECTBIICHUE JIEHCTBUI B OKpYKAIOIIEH cpele Ha OCHOBE 3HAHUS
1[eJel YyCTOWYMBOTO Pa3BUTHS YEIOBEUYECTBA;

paciiupeHue OMbITa JAEATEIbHOCTH OSKOJOTHYECKON HaANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHHUM 10 (PU3UKE;
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7) HEeHHOCTH HAYYHOT O MO3HAHUS:

Cc(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HUECKON HAYKH;

0CO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B MpoLecce U3ydeHHs (prU3uKu
OCYIIECTBISTH MPOEKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh HHANBUIYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE IeiicTBUSA
Ba3oBble 1oruveckue geiicTBUA:

CaMOCTOSTEIEHO (OPMYIIUPOBATh M AaKTYaJHM3UPOBATH IMPOOJEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIENATH IIeNTU I TEILHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUHN UX TOCTHIKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHUS B PACCMATPUBACMBIX (PM3NICCKUX SBICHUSIX;

pa3pabaTbIBaTh TUIAH PEUICHHUS MPOOJIEMBI ¢ YIETOM aHAN3a UMEIOIINXCS MaTepHaTbHBIX
¥ HEMaTepUAITBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JIEATEIHHOCTb, OICHWBATh COOTBETCTBUE PE3YJIBTATOB MEINSM,
OIICHUBATh PUCKH MOCIIEICTBUH e TETHHOCTH,

KOODAMHUPOBATh W BBINOJHATh Pa0OTy B YCIOBHAX pPEATbHOTO, BHUPTYAILHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE TP PEIICHUH )KHU3HEHHBIX MPOOIIEM.

Ba3oBble ucciaenoBaresbcKue AelicTBUS:

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH TOHITHSIMH W METOJIaMH (PH3UUEeCKOU
HayKH;

BJIQJICTh HAaBBIKAMH YUEOHO-HMCCIIEIOBATEIBCKON M MPOEKTHON JEATEIILHOCTH B 00JacTh
(GU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY METOOB pEIIeHUs 3a71a4d
(U3NIECKOTO COAEPIKaHMs, TPUMEHEHHIO PA3IMYHBIX METOAI0OB TIO3HAHMS,

BIIQJICTh BUJAMHU JCATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIUH,
npeoOpa3oBaHUI0 W TMPHUMEHEHHWIO B PA3JIMYHBIX YYEOHBIX CHTYalHUsAX, B TOM 4YHCIE TpPU
CO3/ITaHUHU Y4EOHBIX TPOCKTOB B 00JaCTH (HU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
TUIOTE3y ©€ peIIeHHs, HAXOJWUTh AapryMEHThI JUIs JOKa3aTelIbCTBA CBOWX YTBEPIKICHHIA,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh IOJYYCHHBIE B XOJC PCIICHHUS 3aJauyd pPe3yJbTaThl, KPUTHUYECKH
OIICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 3allaud B 0Opa30BATEIbHOMN JEATCIILHOCTH, B
TOM YHCJIIE IPH U3Y4EHUH (PU3HKH,

JIaBaTh OLICHKY HOBBIM CHTYaIUsIM, OIICHUBATh TIPHOOPETEHHBIH OTIBIT,

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHYECKYIO 00J1aCTh )KU3HECITEIIBHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIACTEIH;

BBIJIBUTaTh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAJIBHBIC MTOIXOIbI H PCIICHHS,

CTaBUTH MPOOJIEMBI U 33]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BIIJIETh HABBIKAMH TMOJNy4eHUs WH(opMaryu GU3NIECKOTO COACPKAHUS U3 UCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh MOWCK, aHaIM3, CUCTEMaTH3alUi0 U
WHTEPIPETAINIO HHPOPMAIH Pa3TUYHBIX BUJIOB U (OPM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTHh MH(POPMAIIHH;

WCIOJIb30BaTh CpeAcTBa WH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B
pEelIeHNH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 33/1a4 C COONIOJICHHEM
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TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MacCHOCTH, TUTHEHBI, pecypcocOepexeHns, IpaBoOBbIX U
ATUYECKHX HOPM, HOPM HH(OPMAITHOHHOHN 0€301MacHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJCpPKAHUS B pa3IM4yHBIX (opMmarax ¢ y4EToMm
HazHaueHUs WHPOpPMALMM W LEJNEeBOM ayAMTOpUH, BBIOMpAs ONTUMAIBHYIO (QOpMYy
MPEJCTAaBICHNS U BU3yaIHU3allNH.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe yYeOHbIe JelCTBUSA:

OCYIIECTBIISATH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOU JEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(IMKTHBIX CUTYallMi U CMAr4aTh KOHQIUKTHL;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON pabOThI;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ TOCTMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, pPACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYK/1aTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISITh TMO3UTHBHOE CTPATETMYECKOE TIOBEIEHHWE B pPa3IMYHBIX CHUTYalUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBEpPCcaJbHbIE YUeOHbIe 1eiCTBHS
Camoopranuszanms:
CaMOCTOSITEIPHO OCYIIECTBIIATh IMO3HABATEIBHYIO NEATEIbHOCTh B 0OjacTu (pu3uku u
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H,
CaMOCTOSITEIPHO COCTABJISITh IUIAH PEIICHUs] PAacUYETHBIX M KAauyeCTBEHHBIX 3ajad, TUIaH
BBITIOJTHEHUSI TIPAKTUYECKOH paboThl ¢ Y4ETOM HMEKOIIMUXCS PECYypCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHU;
JaBaTh OIEHKY HOBBIM CUTYaIIHSIM;
paciIupsTh paMK1 y4eOHOTO IIpeIMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;
JIeaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOS OTBETCTBEHHOCTH 3a
perieHue;
OIIEHUBATDH MPUOOPETEHHBIN OIIBIT;
CcrocoOcTBOBaTh (HOPMHUPOBAHHIO M TPOSIBICHUIO JPYAUIUU B 00MaCTH (PU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOUMOHAIbHBIN HHTEJJIEKT:
JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHBBI B AESITEIHHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJILTATOB IEIISM;
BIIaJIETh HABBIKAMU MO3HABATEIbHOU peIEeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JIEHCTBUN
Y MBICJIUTEIIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUI;
WCIOJIb30BaTh MPUEMBI peIeKCHU IS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIIeHUs;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MIPUHUMATD ce0sl, MTOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MPU3HABATh CBOE MPaBO U MPABO JAPYTrUX HA OIIHOKH.
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B mporiecce mocTrkeHNS IMYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMBI TIO (pHU3HKE IJIst
YPOBHSI CpeJHero oOmero oopa3oBaHusi y 00y4yaromMUXcs COBEPIISHCTBYETCS 3MOIMOHAIBHBIN
WHTEJUIEKT, IPENOoIararomuii choOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAILHOE COCTOSHHE,
BHJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ceO€;

CaMOPETYJIHPOBAHUS, BKITIOYAIOIIETO CaMOKOHTPOJIb, yYMEHUE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIHOCOOHOCTh ATaNTHPOBATHCH K HOMOIMOHAIBHBIM
W3MCHECHHSIM U TIPOSBIISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUM, BKIIOYAIONICH CTPEMJICHHE K JOCTH)KCHHIO IEIH H YCIEXY,
OTITUMH3M, HUHUITUATUBHOCTh, YMEHUE JICHCTBOBATH UCXO/IS U3 CBOMX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHMMATh AMOLMOHAIBLHOEC COCTOSIHHE APYTHUX,
VYUTBHIBATH €TO MPH OCYIIECTBICHHH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEIKUBAHUIO;

COIMAITLHBIX HABBIKOB, BKIJIFOUAIONUX CITOCOOHOCTH BHICTPAWBATH OTHOIICHUS C APYTUMHU
JIOJIbMU, 3200 TUTHCS, TIPOSIBIIATH HHTEPEC M pa3perraTth KOH(IUKTHL

HNPEAMETHBIE PE3YJIBTATDBI

K xonuy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B NPAKTHYECKOU
eATEIILHOCTH JIFOJIEH;

YUUTBHIBATh TPAHUIBI TPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJIENel: MaTepuaibHast
TOYKA, MHEpLUAJIbHAs CUCTEMa OTCYETa, abCOJIIOTHO TBEPAOE TENO, WICATBHBIN TIa3, MOAEIH
CTPOEHUS Ta30B, )KMIKOCTEH W TBEPABIX TEJ, TOUCYHBIA NICKTPUYECKUM 3aps] IPH PEIICHUU
(bu3UYecKuX 3a1a4;

pacro3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJEKYJIIPHO-KMHETHYECKOM TEOPHHM CTPOCHHUS BEHIECTBA U DIEKTPOIUHAMMKU:
PaBHOMEPHOE M DPABHOYCKOPEHHOE NPSAMOJUHEHHOE [BI)KEHUE, CBOOOJHOE MaJeHHE Tell,
IBW)KEHUE 110 OKPY)KHOCTHM, HWHepLHs, B3auMoneucTtsue Ttes, auddysus, OpoyHOBCKoe
JBYDKEHUE, CTPOEHHUE XHUAKOCTeH M TBEPIBIX Tel, U3MEHEHHe 00bEMa Tea NpHU HarpeBaHUU
(OxJIaXXICHUH), TEIUIOBOE paBHOBECHE, HCIIApEHHEe, KOHJCHCAls, [UIaBJICHUEe, KPUCTalIn3alus,
KHUIICHHE, BIAKHOCTb BO3/lyXa, IOBBIIICHHE JABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM
coCyze, CBA3b MEXKIYy IapaMeTpamMH COCTOSIHMs ra3a B H30IPOLECCAX, JJICKTpHU3aLUs Tell,
B3aUMOJICHCTBUE 3apPsI0B;

ONMCBIBATh MEXAaHUUYECKOE JBM)KEHUE, MCIOJB3Ys (U3MUECKUE BEIMUYUHBI: KOOPAMHATA,
IIyTh, NEPEMEILECHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CWJIA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHIHaJbHAs SHEPrus, MexaHudeckas paboTa, MeXaHHYecKas MOIIHOCTb; HpHU
ONMCAaHUM TPABWIBHO TPAKTOBaTh (U3UUECKUH CMBICI MCIOJB3YEMBIX BEIMYUH, HX
0003HAUeHMsI U €JUHUIIBI, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIIME JTAHHYIO (PU3MUYECKYIO BEIUYHHY
C IpYyrUMH BEIMYUHAMY;

ONMCHIBATh W3YyYEHHBIE TEIUIOBBIE CBOMCTBA T€l M TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nyeckue BeNWYMHBL: JaBJICHHME Ta3a, TeMIeparypa, CpelHss KHHETHYecKas SHEeprus
Xa0TUYECKOTO JIBUKEHHUS MOJIEKYJ, CPEJHEKBaJApaTU4yHas CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3Heprus, pabora rasza, Ko3(GQGHUIMEHT MOJIE3HOTO JIEHCTBUS TEIIOBOTO
JIBUTATelIs; IPU ONMUCAHUM MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICT UCIIOJIb3YEMBIX BEIUYHH,
ux OOO3HAYEHMs] W €IUHMIbI, HaXOJIUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (QHU3UUYECKYIO
BEJIMYMHY C JPYTHMHU BEJIMYMHAM;

ONMCHIBATh U3YYECHHBIE JJIEKTPUUYECKUE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporieccsl), UCHOB3YS (PU3UUECKUE BETUUMHBL: AIIEKTPUUYECKUN 3apsijl, dJIEKTPUUECKOE IOJIE,
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HanpspKEHHOCTh  110JIA, IOTEHIMAJ, pa3HOCTh IOTEHLUMAIOB; IPU ONHWCAHUU IPABUIIBHO
TPAaKTOBaTh (PU3MUYECKHI CMBICT HCIOJB3YEMBbIX BEIWYMH, WX OOO3HAUCHHS W EAMHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIMUUHY C APYTUMH BETHUYUHAMU;

aHATM3UPOBATh (PU3MUYECKHE MPOLECCHl U SIBJICHUS, HMCIONB3YySd (DU3MUYECcKHe 3aKOHBI U
IIPUHLHUIBL: 3aKOH BceMupHOro tarorenus, I, II u III 3axonsl HprooTOHA, 3aKOH cOXpaHEHUs
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHHS] MUMITYJIbCca, IPUHLHUII CYHEPIO3ULIUN CUJI, TPUHIUI
paBHONPABUSI MHEPLHUAIBHBIX CUCTEM OTCUYETA, MOJEKYJIIPHO-KUHETUUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEAHEH KHUHETUYECKOW HHEPIMU TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ C a0CONIOTHON TeMIlepaTypoid, MEepBBIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXPAaHEHUS
AJIEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3nuyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIO0BUS (TpaHMILIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI IEHCTBUS MaIIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nauyaTth yCIOBHS UX O€30M1aCHOTO MCIIOIb30BaHUS B TOBCEAHEBHON KU3HU;

BBINIOJIHATh 3KCIEPUMEHTHI IO HCCIEIOBAHUIO (PU3NYECKUX SIBJIEHUI M IPOLIECCOB C
UCIOJIb30BAHMEM  NPSIMBIX W KOCBEHHBIX H3MEpPEHUH, TMpH 3TOM  (QOPMYIHPOBATH
npobieMy/3agadyy W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOuUpaTh YCTaHOBKY W3
MPEI0KEHHOTO 000PYA0BAHUS, TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYILIECTBIISITh NPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU 3ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M HCIOJb30BaTh W3BECTHBIE METOIbI OIIEHKHU
MTOTPEITHOCTEN U3MEPEHUN;

HCCIIEIOBaTh 3aBHUCHUMOCTH MEXAy (U3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAaHUEM
NPSMBIX HW3MEPEHH, MpU 3STOM KOHCTPYHPOBaTh YCTAHOBKY, (DUKCHPOBATh PpPE3YJIbTaThI
MOJIyY€HHOM 3aBUCHMOCTH (M3WYECKUX BEJIMYMH B BUJE TAOMUI] U I'padUKOB, J€1aTh BHIBOIbI
IO pe3yJIbTaTaM MCCIEIOBAHMS,

coOmogark npaBuia O€30MACHOrO TpyJda NpU NPOBEICHUM HCCIEI0BAaHMM B paMKax
y4eOHOIro 3KCIEpPUMEHTa, Y4eOHO-HCCIIEOBATENCKOM W  INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJENbIO, HCMOJNb3Ys
(bu3nyeckre 3aKOHbI U MPUHLIUIBI, HA OCHOBE aHAIN3a YCJIOBHUS 3a/1aud BbIOMpaATh (PU3NYECKYIO
MOJieNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBbIE Ul €€ pelleHMs,
IIPOBOJIUTH PacuU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3NUECKON BEJINYHHBI,

pelars KauyeCTBEHHBIC 3aJaud: BBICTPAWBATH JIOTMYECKH HENPOTHBOPEUMBYIO LEIIOUYKY
paccykKJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3a7ad COBPEMEHHbIe HMH(OPMAIIOHHbIE
TEXHOJIOTUU [yl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUMN U INPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOW HMH(POPMALMU, HOJYYEHHOM U3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH(OpPMAILHIO;

NPUBOAMUTH MPUMEPHI BKJIA/JAa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKd, 0ObSICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOT U,

UCIOJb30BaTh TEOPETUYECKUE 3HAHHUA MO (U3UKE B IOBCEJAHEBHOW JKU3HU IS
oOecrieyeHus 6€30MaCHOCTH MPU OOpALIEHUN C TPUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, AJIS
COXpaHEHHUS 3JI0POBbsI U COOIIOICHNSI HOPM KOJIOTHYECKOTO MOBEIEHUS B OKPYKAIOLIEH cpene;

paboTaTh B IpymIe ¢ BHIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIeH, MIIaHUPOBaTh paboTy
IpYyIIBbl, palMOHAIBHO paclpelesaTh O0O0f3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYyallUsAX, aJ€KBAaTHO OLICHMBATh BKJIAJ KaXJOrO M3 YYaCTHUKOB IDYIIBI B
peleHre paccMaTpuBaeMOi POOIEMBI.

K xoHiy obyuenust B 11 kJjacce mpeIMeTHbIe pe3yiIbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh c(GOPMUPOBAHHOCTD y O0yUaIOIUXCS YMEHHUI:
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JIEMOHCTPUPOBATh HAa MPUMEPAX PoJib U MecTO (HU3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4HOW KApTHUHBI MHUDPA, B Pa3BUTHM COBPEMEHHOM TEXHUKH U TEXHOJIOIMH, B IPAKTHYECKOU
JEATeIbHOCTH JIFOJIEH, LIEJIOCTHOCTD U €AUHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTBIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MYECKUX MOJENCH: TOYCUHBIN
UIEKTPUYECKUM 3apsil, Jy4 CBETa, TOYEUHBIM HCTOYHUK CBETa, SJEpHas MOJEIb aToOMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si/Ipa MPH pelieHn: GU3NIECKUX 3a1a4;

pacrio3HaBaTh (pU3HYECKHE SBICHUS (MIPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKN U KBAHTOBOW (PHU3HMKH: 3JEKTPUYECKasi MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XMUMHMUYECKOE, MarHUTHOE [JEHCTBUS TOKa, B3aMMOJCHCTBHE MArHUTOB, 3JEKTPOMAarHUTHAs
UHIYKLKS, JACWCTBUE MAarHUTHOTO IIOJIsI HA IPOBOJHUK C TOKOM M JIBWXKYLIMICS 3apsn,
AJIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBL, IPSMOJIMHENHOE pacIIpOCTPaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHus, audpakuus U MOJIspU3alusg CBETa, TUCHEpCUs CBETa,
dboTornexkrpuueckuii 3¢pdext (pororddekrt), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JTMHEWYATOTO
CIIEKTpa aToMa BOJI0PO/]Ia, ECTECTBEHHAs! M UCKYCCTBEHHAs! PaIUOAKTUBHOCTB;

OTMCHIBAaTh M3YYECHHbIE CBOWCTBA BEIIECTBA (DIEKTPUUYECKUE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTD PA3JIMYHBIX CPEll) U AJIEKTPOMATHUTHBIE SIBJIIEHUS (TIPOLIECCHI),
UCHOJIb3YS (U3NYECKHE BEIMYMHBL: DBJICKTPUUECKUH 3apsij, CUila TOKa, DJIEKTPUUECKOe
HanpspKEHUe, JIEKTPUYECKOe COTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, SJIEKTPOABIKYIIAS CHUIa,
paboTa ToKa, MHAYKIMS MarHUTHOrO moJis, cuia Ammepa, cuia JlopeHua, MHIYKTUBHOCTh
KaTYILIKH, SHEPrUsl 3JEKTPUUYECKOr0 W MArHUTHOTO TOJIeH, MEepUoJ M 4YacToTa KojeOaHui B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOLIECCE FApMOHUYECKUX AJIEKTPOMArHUTHBIX
KojeOaHui, (POKyCHOE pacCTOSIHME€ M ONTHYECKas CHJIa JIMH3bI, MPH ONHUCAHUU IPABUIBHO
TpakToBaTh (UINYECKUI CMBICT HCHOJIb3YEMBIX BEJIWYMH, MX OOO3HAYEHHS] M €IUHUIBI,
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

OTHCHIBaTh M3y4YCHHbIC KBAHTOBBIC SIBJICHHS U TPOIECCHI, HCIOJB3YS (U3HUECKue
BEJIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETa, DHEPrus U
UMITyJIbC (OTOHA, TMEPUOJl TOJypacmajga, SHEPTHsl CBSI3M aTOMHBIX SIep, NPU ONHUCAHUU
MPaBMWJIBHO TPAaKTOBaTh (DM3MUECKUN CMBICT HCIOJIB3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U
€IMHULIbI, YKa3bIBaTh (OPMYIbI, CBS3bIBAIOLIUE JAHHYIO (U3UYECKYIO BEIUYUHY C JIPYTHUMH
BEJTMYMHAMHU, BBIUUCIISITh 3HAU€HUE (PU3NYECKOM BEJTHMUMHBI;

aHAIM3UPOBATh (U3UYECKUE TMPOIECCHl M SIBICHUS, UCHOJb3Ys (U3NYECKHE 3aKOHBI U
npuHUMIbEL:  3ak0oH Owma, 3aKOHBl MOCIEAOBATEIBHOIO M IApPaUIEIBbHOIO COEIUHEHUS
MPOBOJHUKOB, 3akoH J[xoyms—JIeHma, 3akOH 3JIEKTPOMAarHWTHOM  WMHIYKIUHU, 3aKOH
MPSMOJIMHENHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHHe OWHmITeHHa st (GoTtodddeKrTa, 3aKOH COXpPAaHEHHS HHEPrHH, 3aKOH
COXpaHEHHUsI MMIYJbCa, 3aKOH COXPAaHEHHUs DIEKTPUUYECKOrO 3apsia, 3aKOH COXPaHEHUSs
MacCOBOI'0 4Hucla, NOocTyaaTel bopa, 3akOH pajMOAaKTUBHOTO pacnaja, Mpu 3TOM pas3iinyaTh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCIOBUS (TPaHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

ONpENENATh HAMNpPAaBICHUE BEKTOPAa MHAYKLIMH MArHUTHOTO IOJISI IIPOBOJHUKA C TOKOM,
cuibl AMiiepa u cuibl JlopeHua;

CTPOMTH U OIHMCHIBATh N300pa’keHHe, CO3/IaBaeMoe MJIOCKUM 3€pKajioM, TOHKOH JIMH30M;

BBITMIOJIHATE 3KCIIEPUMEHTHl 10 MCCIEJOBAHUIO (PU3MUECKUX SIBIEHUH M TPOILIECCOB C
WCIOJIb30BAHMEM TPSAMBIX W KOCBEHHBIX HW3MEpEHUi: mpu d3ToM  (QOpMYIHpPOBAThH
npobiemy/3agayy M TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, COOMpaThb YCTAaHOBKY M3
MPeI0KEHHOTO 000PYAOBaHUS, TPOBOAUTH OTIBIT M JOPMYITHPOBATH BHIBO/IBI,

OCYILIECTBIISITh TPSAMBIE U KOCBEHHBIE H3MEPEHHs (U3UYECKUX BEIUYUH, MPU ITOM
BBIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHS M HUCIOJb30BaTh HM3BECTHbIE METObl OLIEHKH
MOrPEMTHOCTEN U3MEPEHUN;

21



HCCiICa0BaTh 3aBUCUMOCTH (1)I/I3I/I'-I€CKI/IX BCJIMYHH C UCIIOJIB30BAHUECM IMTPSAMBIX I/I3M€p€HI/If/'Ii
IIpU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PUKCHPOBATH PE3YIbTATHl MOJYYEHHOH 3aBUCHUMOCTH
¢u3nyeckux BEIMYUH B BHJIE TaOMUI] W TpaduKOB, JAenaTh BBIBOABI IO pe3yibTaTaM
UCCIIeIOBaHUS;

coOmoartk mpaBuia O€30MACHOTO TpyJAa NPHU TMPOBEICHUHM HCCIEAOBAHMM B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIIEAOBATENILCKOM W TMPOEKTHOW AEATENBHOCTH C
WCTIOJIb30BAHNEM M3MEPHUTEIBHBIX YCTPOICTB U JTaOOPaTOPHOTO 000PYIOBAHUS;

pemaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENBIO, HCIIONb3YS
¢u3nvecKkre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJM3a YCIOBHS 33Ja4dl BEIOUPATH (PH3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI W (OPMYNBI, HEOOXOIUMBIC Isi €€ pelIeHHs,
IIpOBOAUTD paC‘IéTLI 1 OICHHUBATH PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHHUA (1)H3quCKOfI BCIINYHNHBI,

peiiaTb KA4YCCTBCHHBLIC 3a/Ja4W: BBICTPpAUMBATH JIOTUYECKHW HCHOPOTUBOPCHUBYIO ILCIIOUYKY
pacCy>KJIeHUM ¢ OTOPOM Ha M3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUYECKUE SBIICHMUS;

HCIOJIb30BaTh MpPHM pElIeHWH Y4eOHBIX 3a7ad COBPEMEHHblE HMH(QOpPMAaIMOHHbIE
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALMU U MpPEICTaBICHUs] ydyeOHOU u
Hay4YyHO-TIONMYJISIPHOM HMHGOpMAIK, MOJYYEHHOM W3 pazIUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATH MOJTydaeMyr0 HH()OpPMAITHIO;

OOBICHSTH IMIPUHIUITBL HeﬁCTBHﬂ MallluvH, HpI/I60p0B U TEXHHUYCCKUX YCTPOﬁCTB, pasiimyaTb
YCITIOBHSI HX 0€301TaCHOTO MCTIOJIb30BaHUS B TOBCEHEBHOM JKU3HU;

MIPUBOJIUTH TPUMEPHI BKJIAJAa POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BaTh TCOPETUUCCKUE 3HAHUA II0 (1)1/131/11(6 B HOBCG}IHGBHOI\/’I KHU3HU JUIA
obecrnieueHrs 0€30MacHOCTH MpHU OOpaIEeHUH ¢ TPUOOpPaMU U TEXHUYECKUMH YCTPOICTBaMHU, IS
COXpaHEHHUs 3/I0POBbsI U COOJIOAECHUSI HOPM KOJIOTMYECKOT0O TIOBEAECHUS B OKPYXKAIOLIEH cpere;

paloTatTh B IpymIe C BHIIOJHEHUEM PA3IMUHBIX COLUANIBHBIX POJIEH, IIIaHUPOBAaTh paboTy
IpyIIBbl, palMOHAIBHO paclpelesaTh OO0A3aHHOCTH W IUIAHUPOBAaTh JIEATEIBHOCTh B
HECTaHIAPTHBIX CUTYalUsAX, aJeKBaTHO OLIEHMBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB I'DYIIIbl B
peleHre paccMaTpuBaeMOi POOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM Kontposbmbie | IIpakTieckue (uu¢posrIe)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
Paznen 1. PUSUKA U METOJAbI HAYUHOI'O ITIO3HAHUSA
1.1 ®u3MKa 1 METOIbl HAYYHOT'O TTO3HAHUS 2 bubumorexa [IOK
' https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 2
Pasznen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunemaruia 5 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 Jlunamuka ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m. edsoo,ru/7f41bF72
Hroro o pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuoreka [JOK
' TEOpUHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBbI TEPMO/MHAMMKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUSI BEIIECTBA. 5 bubnunoreka [JOK
' ®dazoBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Utoro no pazneny 24
Paznea 4. DJIEKTPOJANHAMUKA
bu6mmoreka [JOK
41 DIICKTPOCTATHKA 10 1 https://m.edsoo.ru/7f41bf72
4.2 ITocTossHHBI nekTpuyecKuil TOK. Toku B 12 1 1 bu6nuoreka [IOK
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https://m.edsoo.ru/7f41bf72

‘ pa3JIMYHBIX CpeAax

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

Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KUIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne n/m f::g;?;f;:::me PAsAEIon W TeM Beero Konrtpoasubie | IlpakTHnueckue C(L)Ié?)(ill):g::::::.])'lbﬂble
padoTsbI padoThI pecypebi
Pazpnea 1. QJIEKTPOJANHAMUKA
11 MarunuTtHOo€e noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
WHITYKIHS https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJTEBAHUSA U BOJIHbBI
21 MexaHndecKkue 1 JIeKTPOMarHiuTHbBIE 9 1 bubnuoreka [IOK
KojeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 5 1 bubmuotexa [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
2:3 Onriia 10 3 Efsnﬁﬁfﬁg r(3/1§f4lc97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CIEMATIBHON TE€OpUH 4 1 bubnmuoreka [JOK
' OTHOCHUTEIBbHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
Paznen 4. KBAHTOBASI ®DU3UKA
. bubnuoreka [JOK
4.1 ONeMeHThl KBAaHTOBOM ONTUKHU 6 https://m. edso.ru/7f41c97c
bubmuoreka [JOK
4.2 Crpoenne atoma 4 https://m.edso0.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE A1pO S https://m.edso0.ru/7f41c97c
Hroro no paszneny 15

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU
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bu6mmoreka [{OK

5.1 DeMeHTBl aCTPOHOMHH U aCTPO(PUIUKU 7 https:/m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Paznen 6. OGOBLIAIOILIEE IOBTOPEHUE

6.1 Ob6o06m1aromee MOBTOpEHHE 4 Egggﬁ;f&ggﬁ%}c 41097c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
T
u/n eMa ypokKa Beero Ko;npo.m,m,le HpﬁaKanecmle WIyMeHHS | 0GPA3OBATEIbHbIC
padoTsI padoThbI pecypebi
duzrka — HayKa 0 MPUPOJIE.

1 Hayunrie MeTg;bl HO?lj)Hal,:)HI/JIISI 1 bubmorexa [IOK

v https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIEro MUpPa
Ponb u Mecto pusnku B
(hopMUPOBaHUHN COBPEMEHHON bu6moreka [IOK

2 . 1 .

Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATeTLHOCTH JIFOICH
MexaHn4decKkoe ABMKCHUE.

3 OTHOCHTENHHOCTh MEXaHUYSCKOTO 1 bubmuoreka [OK
neroxkeHud. [lepemenienue, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE MpSAMOJIMHENHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoOe majienre. Y CKopeHue 1 bubnuorexa [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpupoiauHeitHoe IBUKCHHE.

7 [[I];I/DKeHI/Ie Mare f/IaJILHoﬁ TOYKH I10 1 brbmorexa IJOK

p https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
IIpuHuMI oTHOCUTENBHOCTH [ amuiies.
8 I/Ige HI/IaJ'ILHLIe CUCTEMBI OTCUETA 1 Eubmiorexa LTOK
Pl . ’ https://m.edsoo.ru/ff0c3be8
[IepBriit 3ak0H HproTOHA
Macca tena. Cuia. [TpuHnun bubnuoreka [IOK

9 . 1 .

CyNEepHO3uIMuU cuil. Bropou 3aKoH https://m.edsoo.ru/ffOc3be8
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HproToHna a1 MaTepuaibHOU TOUYKH

Tperun 3akoH HeroTona nis

bubmuoreka [JOK

1
0 MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroteHus. Cuma

11 TskecTH. Ile pBasI KOCMUYECKas bubnmorexa LIOK

Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kosdpumment rpenust.

13 Cuna cgn OTHBneg)Hqs)I;I )51 BI/I)P;(eHI/II/I bubmmorexa LIOK

P PH https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WIIU Ta3e
[TocTymarensHOE U BpaIiaTebHOE

14 JBKEHHUE a0COJIFOTHO TBEPOTO Tea. bu6moreka [IOK
MowmeHnT cunsl. [Inedo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
PaBHOBECHS TBEPAOTO TeNa
Nmnynbc maTepuanbHOM TOUYKH,

15 CHUCTEMBbI MaTEPUAIILHBIX TOYECK. bubnuoreka [IOK
Nmnynbc cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE BHKEHHE
PaGota 1 MOLITHOCTD CHUIIBI.

16 Kunernueckas sHeprusi MarepuagibHON bubnuoreka [JOK
ToukHu. Teopema 06 U3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOI SHEeprun
[ToTeHnmanpHas YHEPIHUsL.

[ToTeHnmanpHas sHEpPTrUs 0
17 nedo fm OBaHHon“rli) P}I’IF{IEIYF bubmiorexa [IOK
PMUP Py ' https://m.edsoo.ru/ff0c461a
[ToTennmanpHas 3HEprus Teaa BOIU3u
MTOBEPXHOCTU 3eMITU
[ToTeHuManbHbIE U HETOTEHIIUATIBHBIE
18 cuibl. CBsI3b pabOTHI bubnuoreka [JOK

HCMMOTCHIMAJIBHBIX CUJI C UBMCHCHUCM
MEXaHUYEeCKOU OHCPTHUHU CUCTCMBbI TCII.

https://m.edsoo.ru/ff0c478c
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3aKOH COXpaHEHUsI MEXaHUYECKOU
SHEPTUN

19

Jlaboparopuas paboTa
«HccnenoBanue cBsA3U pabOThI CUIIBI C
H3MEHEHHEM MEXaHMYeCKOU SHEPruu
TEJla Ha MIPUMEPE PACTSIKCHUS
PE3UHOBOTO KI'yTa»

20

KonTponsnas pabora no teme
«Kunemaruka. Jlunamuka. 3akOHBI
COXPAHEHHUS B MEXAHHUKE)

bubmmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-
KUHETHUYECKOM Teopuu. bpoyHOBCKOE

nsuxenue. Audpdysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKECHUS U
B3aUMOJEHCTBUS YaCTUI] BEIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTE
W TBEPHBIX TEI

23

Macca monekyn. KonuuectBo
BeniectBa. [locrosHHas ABoraapo

24

TermnoBoe paBHOBecue. Temneparypa
u e€ uzmepenue. [llkana temneparyp
Lenscns

25

Wneansueiii raz B MKT. OcHOoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
cpeaHel KHHETUYECKOM SHEPruun
JBUKEHUSI MOJIEKYIL. Y paBHEHHE
MenneneeBa-Kianeitpona

bubnuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlampToHa. ['a30BEIC 3aKOHBI

28

JIaGoparopHas paboTa
«MccnenoBanue 3aBUCUMOCTU MEXKIY
napaMeTpaMH COCTOSTHUS
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pa3peKEHHOTO ra3a»

29 N3omporneccsl B HacaIbHOM ras3e u ux bubmuoreka [IOK
rpaduyeckoe nmpeacTaBieHue https://m.edsoo.ru/ff0c570e
Bnyrpennssa sHeprus
TEPMOANHAMHYECKOH CUCTEMBI U

30 crocoObl e€ m3meHeHus. KommaecTBo bubnuorexa [JOK
TEIIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusi 0JJHOATOMHOIO UEATLHOTO
rasa

31 Buasr Tennonepenaun bubmiorexa HOK

A pei https://m.edso0.ru/ff0c5c36
v i .
JieNibHas TEIIOEMKOCTh BEIIeCTBa Bu6morexa LIOK

32 KosmaecTBo TemnoTs! mpu :

. https://m.edsoo.ru/ff0c5c36
Teronepenade. AnuadaTHbIN MpoLecc
[IepBblii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
33 :
MPUMEHEHHE K U30MpOoIeccam https://m.edsoo.ru/ff0c5efc
Heo6
| el mounn Busmorea 101
PHPOE, p https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKHU

35 [Tpuniun nevicreus u KII/ TeroBoit bubnuorexa [JOK
MalIHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapro u ero KITJ]

37 DKOJOTHYECKHE MPOOIEeMbI
TEIUIOOHEPTETUKHI

38 Ob6o6maromuit ypok «MoJekyssipHas bubnuoreka [IOK
¢uznka. OCHOBBI TEPMOTUHAMUKIY https://m.edsoo.ru/ff0c6938

3| Monexymmpnin duska, Ocross Butmtorexa LIOK

yIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI

40 [TapooGpazoBaHue U KOHICHCAIUS. bubnuoreka [IOK
Hcnapenue u KUeHue https://m.edsoo.ru/ff0c63b6

41 AOCOIIIOTHAS ¥ OTHOCHTEIIbHAS bu6mmoreka [JOK
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BJI&KHOCTB BO3yXa. HacelleHHbIN
nap

https://m.edsoo.ru/ff0c64d8

Teepnoe teno. Kpucrannmueckue u

42 amopdHbIe Terna. AHU30TPOIHS bubnuorexa [JOK
CBOMCTB KpHUCTasLIoB. Kuakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHbIE MaTEpUAIbI
IImaBienue u xpucTaIM3aIus.

43 VYV nensHas TGHJ‘II())Ta HnaBne}IIIm[. bubumorexa [IOK

https://m.edsoo.ru/ff0c6708
Cyb6numariust
bubmmoreka [IOK

44 VYpaBHeHuUe TEII0BOro OanaHca https://m.edsoo.ru/f0c6820
OeKkTpusanys Tell. DIEKTPUISCKUN

45 3ap5{)1.p2113a1?3m1a SHeKTpI/IIIl;CKI/IX bubumorexa LIOK

https://m.edsoo.ru/ff0c6bcc
3apsIoB
ITpoBOAHUKH, TUDIIEKTPUKHU U
46 H(E)J'I )IOBO I;PJIIKH 33K£H COXpaHEHUS bubunorexa LIOK
YHPOBOL ’ p https://m.edsoo.ru/ff0c6bcc
ANIEKTPUYECKOTO 3apsiia
BsaumonencTsue 3apsaaoB. 3aK0oH
47 K JIOHaHTOIquHLH/fI;nHem NYECKUU bubunorexa LIOK
Y ’ p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpsxk€HHOCTD 3JIEKTPUYECKOro

48 noJia. [IpuHiun cynepno3uiuu bubnuoreka [JOK
AJIEKTpUUYECKUX Nojieu. JInnuu https://m.edsoo.ru/ff0c6df2
HaNPSHKEHHOCTH
PaboTa cui 3i1ekTpocTaTH4ECKOro

49 noJs. [Toren I/IaJIpPa3HOCTB bubmiorexa LHOK

) T(HATL. https://m.edsoo.ru/ff0c6f00
OTEHI[AATIOB
IIpOBOAHUKHN U QUIIEKTPUKHU B
50 3J'IpeKT iCTaTﬂquOM nol:J)1e bubmiorexa HOK
P ) https://m.edsoo.ru/ff0c7018
JlusnekTpuueckasi IpOHUIIAEMOCTh
51 OnexrpoeMkocTs. Konnencatop bubmiorexa LIOK

https://m.edsoo.ru/ff0c7126
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52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsuKeHHOTO
KOH/IEHCATOPa

bubmuoreka [JOK

https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas padota "M3mepenue
AJIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
amnmapara, CTpyWHOTro IpHHTEpa.
DnexTpocTaTHUecKas 3allluTa.
3a3eMiIeHHE AEKTPOpUuOOpOB

55

DneKTpUYeCKui TOK, YCIOBUS €ro
cyuectBoBaHusl. [IoCTOSITHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma aJist
ydacTKa Lenu

56

[MocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COeIMHEHHE
npoBoAHUKOB. JIabopaTtopHas padbora
«/3ydeHune cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIIHOCTH AJIEKTPUUECKOTO
Toka. 3akoH J[xoymnsa-Jlenua

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c7838

58

3akon OMa 1 MOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas pabora
«M13mepenue DJIC ucToUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS)

0.5

bubmuoreka [JOK

https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METAJJIOB. 3aBUCUMOCTb
CONPOTHUBIICHUS METAJIJIOB OT
teMiiepaTypbl. CBEpXIpOBOIUMOCTh

60

DNEKTPUYECKUH TOK B BAKyyMe.
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CBoucTBa NIEKTPOHHBIX ITYYKOB

[TonynpoBOoAHUKHU, UX COOCTBEHHAS U

61 MpUMecHast MpoBoauMocTh. CBOKCTBA 1 bubnuorexa [JOK
p—~n-nepexona. I1omynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
prOOPHI
DIEeKTPUYECKUH TOK B PAaCTBOpaX U

62 pacIuiaBax 3J€KTPOJIMTOB. 1 bubnuorexa [JOK
DNEKTPOTUTHIECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DneKTpUYeCKUU TOK B ra3zax.

63 CamocTosATenbHBIN U 1 bubnnorexa [JOK
HECAMOCTOSITENIbHBINA pa3psia. MoJHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TexHUKN https://m.edsoo.ru/ff0c86fc
6€30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KounTponbnas pabora o teme

66 «Onekrpocraruka. [locTossHHBIN 1 bubnuoreka [JOK
aeKkTpuueckuid Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpPelax»

67 Pesepublil ypok. KonTpoiabHas 1 bubnunoreka [JOK
pabora 1o Teme "DneKkTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maromuii ypok 1 bubnunoreka [JOK
o TemaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KUIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka
n/n yp Bcero KO;TP onbHble | IIp 6aKanec1cne u3yueHusi | oOpa3oBaTejibHbIE
padoTsI padoThbI pecypesI
ITocTOSsHHBIE MAarHUTEI U KX
1 B3auMo/ieiicTBrue. MarauTHoe 1oJie. 1 bu6mmoreka [IOK
Bekrop maruuTHOM MHAYKIWU. JInHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKITUU
MarauTHOE M0JIe IIPOBOIHUKA C TOKOM.
2 OmelT Dpcrena B3§;MoieﬁCTBHe 1 bubmorexa [IOK
p ) https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM
3 JlabopaTtopHas pabota «3yuenne 1 1 bubnuoreka [IOK
MAarHUTHOTO TOJISI KATYIIKH C TOKOM)) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHUTHOTO TOJIS Ha
MIPOBOIHUK ¢ TOKOM. Cuia AMriepa.
4 HI;60 I:lTO Has pabora «I/IccneﬂoIl;aHHe 1 1 bubunorexa LIOK
N paTop P https://m.edsoo.ru/ff0c9ac0
JIENCTBUS HOCTOSIHHOTO MarHuTa Ha
pPaMKy C TOKOM)
eliCTBHE MAarHUTHOIO IIOJIST Ha
5 I[BI/DK FOCS 3apSHKEHHYIO YaCcTH 1 Bubmzorexa LIOK
AABIDIYTILY p o Hy: https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pa6ota cuiel Jlopenma
DnexTpoMarHuTHast UHAYKIus. [ToTok
6 BEKTOpa MarHuTHOM unAykuuu. I1C 1
WHIYKIUHU. 3aKOH 3JIEKTPOMArHUTHOM
unaykuuu Papanes
JlabopaTopHas padora «lcciaenoBanue
patopHail p e bubmuoreka [JOK
7 SIBJICHUS 2JIEKTPOMAarHUTHOM 1 1

WHIYKIT»

https://m.edsoo.ru/ff0cal50
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NunyKTUBHOCTH. SIBIEHUE
camouuaykiuu. JJ1C caMOMHTyKITU Y.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU €
TOKOM. DJIEKTPOMAarHUTHOE 10JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
AJIEKTPOMArHMTHI, JIEKTPOBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTHLI,
VHJYKIMOHHAs [1eYb

10

O6o06maromuii ypok «MarautHoe
roJie. DJIEKTPOMArHuTHASI UHIYKIUSD)

bu6moreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTpomsHas pabora no teme
«MarHuTHOE TI0JIe. DJIeKTpOMarHuTHasI
VHTKIIUS

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBo00OogHBIE MEXaHUYECKUE KOIeOaHMs.
IMapmoHnueckue KoyeOaHus.
YpaBHEeHHE rapMOHUYECKUX
koJsiebanuii. [IpeBpaiienue sHeprun

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHas padota «MccnenoBanue
3aBUCHMOCTH MEepHO/ia MaJIbIX
KoJieOaHuil Tpy3a Ha HUTHU OT JJIUHBI
HUTHU U MacCChl Tpy3a»

14

Konebarenbubid koHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHBIC KOJICOAHHUS B
UjeaTbHOM KOJIeOATeILHOM KOHTYPE.
AHAIOTHUS MEXy MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMH KOJIeOaHUSIMU

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPruM B UAeaIbHOM KOJIe0aTeIbHOM
KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOch9c4

16

Hpe,Z[CTaBJ'IeHI/IC 0 3aTyXaromux

bu6mmoreka [JOK
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Kosiebanusax. BeiHyXIeHHbIE
MeXaHWUeCcKHe Koyiebanus. Pe3onanc.
BbIHYXICHHBIE 3JICKTPOMAarHUTHBIC
KoJIeOaHus

https://m.edsoo.ru/ff0cbb86

17

[lepemennbIn TOK. CHHYCOUAIBHBIN
MEepEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTY/AHOE U
JIEVCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsKEHUs

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbd34

18

Tpanrcdopmarop. [IpousBocTso,
nepeaya u norpedaeHne
NEKTPUYECKOMN SJHEPTUn

19

YCTpOUCTBO U MPAKTHUECKOE
IIPUMEHEHHE MIEKTPUYECKOTO 3BOHKA,
reHepaTopa IMEPEMEHHOTO TOKA, JINHUI
IEKTponepeayd

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKH TIPH
MIPOU3BOJICTBE AIIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
AJIEKTPOIHEPTHH B MOBCEAHEBHOU
KU3HU

21

MexaHu4yecKue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocts
pacipocTpaHeHus U AJIMHA BOJHBI.
[TonepeyHsbie ¥ MPOIOIBHBIE BOJTHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CkopocTh 3ByKa. I poMKoCTB
3ByKa. BricoTa ToHa. TemOp 3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

ONEKTPOMAarHUTHBIE BOJHBI, UX
CBOMCTBA U cKOpoCTh. [IIkana
JJIEKTPOMArHUTHBIX BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHHI/IHBI paaruoCBA3H U
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TCIICBUACHUS. PaSBI/ITI/Ie CpGI[CTB CBi3H.
Paauomokanus

KonTpomasHas padora «Konebanus u

bubmmoreka [{OK

25 BOJIHBID» https://m.edsoo.ru/ff0cc6f8
IIpssMoamHEMHOE pacIpoCcTpaHSHHUE
26 CBpeTa B OJTHOPO le)ﬁ cpe epToqequ,n?I bubmmorexa LIOK
AAHOPOA peae. https://m.edsoo.ru/ff0cd350
HWCTOYHHK cBeTa. JIyd cBera
OTpakeHne cBeTa. 3aKOHBI OTPAKEHHS
27 CBeI;a ITocTpoenune n300 ameinn“la Bubmrorexa HOK
) P P https://m.edsoo.ru/ff0cd4e0
TIJIOCKOM 3epKajie
ITpenomnenne cBeta. IlomHoE
28 Blf eHHee oTpaxkeHue. [IpenensHbIA Bubmiorexa LIOK
yIp P - 1P https://m.edsoo.ru/ff0cd7{6
YTOJ1 TMIOJTHOTO BHYTPEHHETO OTPAKEHUS
JlabopaTtopHnas pabota «3mepenne bubnuoreka [JOK
29 _
MOKa3aTessl IPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JInmusel. [ocTpoenne n3oopaxeHuii B
30 muuse. Po Mpna TOHKOH J'II:/IHSBI Bubmaorexa LIOK
- “POpMY. ’ https://m.edsoo.ru/ffOcddle
VBeanueHue JUH3EI
31 JlabopaTtopHas pabota «lccnenoBanue
CBOMCTB M300pa)KCHUH B JIMH3AX)
Hucnepcus cBeta. CoXHBIN COCTaB
32 oenoro cBera. LIpet. JJaboparopHas
paborta «HabmoaeHue nucrepcuu
CBETa»
33 Nnrepdepennus crera. Judpaxius bubnunoreka [JOK
ceta. Judpakimonnas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tosapusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MpuUOOPHI U YCTPOICTBA U

YCJIOBHUSA UX 0€30I1acHOTO IMPUMCHCHU

37



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

I'panu1bl IPUMEHUMOCTH
KJIACCHYECKOW MeXaHUKHU. [locTynarel

bubmmoreka [{OK

36 CIIELIMAILHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBLHOCTH
OTHOCHTETHPHOCTH OJTHOBPEMEHHOCTH.

37 3ameyieHne BpeMEeHH B COKpaIlieHre BH6J_IHOTeKa HOK
UTHHBI https://m.edsoo.ru/ff0cfa4?
DHeprus ¥ UMIYIbC PEISITHBUCTCKOW

38 gacThibl. CBSA3b MACCHI C SHEPTUEH H BH6J.IHOTeKa LHOK
HIMITYTHCOM. DHEpIHA TOKOS! https://m.edsoo.ru/ff0cfc68
KonTponbHas pabora «OnTuka.

39 OCHOBBI CHIEIMAILHOM TEOpUH BH6J.IHOTeKa LHOK
O THOCHTEIEHOCTID https://m.edsoo.ru/ff0cf6f0

40 ®otonbl. Dopmymna [Inanka. DHeprus u bubnuoreka [IOK
UMITYJIBC OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHNE

bu6moreka [IOK

4l g?gigiﬂiﬂa' Onbrrer A. T https://m.edsoo.ru/ffOcffc4
3akonbl poTodrhdekra. YpaBHeHue

42 OwunmrerHa s hotodddexra. Egg?ﬁr?:é(s%gg}:fo 40156
«Kpacnas rpanuma» dhortodddexra T '
Jasnenue cera. OnbiThl [1. H.

43 JleOeneBa. XMMHUYECKOE JIEUCTBUE BH6J.IHOTeKa HOK
cBeTa https://m.edsoo.ru/ff0d04a6
Texuuueckue ycTpoicTBa U

44 MPaKTUYECKOe MPUMEHEHUE:
¢dboTodMeMEHT, GOTOAATUNK, COTHEUHAS
Oarapesi, CBETOHO]]

45 Pemenue 3amgau no teMe « JI€MEHTEI bu6mmoreka [JOK

KBAHTOBOM OIITHUKHI)

https://m.edsoo.ru/ff0d0302
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Mopens atoma Tomcona. OnbITE

bubmmoreka [{OK

46 Pesepopaa no paccesnuio a-uactu. https://m.edsoo.ru/ff0d091a

[InanerapHas Mozaesb aToMa
bub6mmoreka [{OK

4t Hoctynatsi bopa https://m.edsoo.ru/ff0d0afa
Wznydyenue u norionieHue GoToHOB

48 1} I/I}l"Iqe exoe aTOMellH co H(()il)"O OBHS bubmmorexa [JOK

P P . A b https://m.edsoo.ru/ff0dOafa
SHEPTrUM Ha apyroil. Buasl criekTpos
BoHOoBEIE cBOMCTBA "yacTUIl. BOJIHEI ¢
bpownnsa. KopnyckynsipHO-BOJIHOBOU bubnuoreka [IOK

49 _
nyanu3Mm. CIIOHTaHHOE M BBIHYXK/IEHHOE https://m.edsoo.ru/ff0d0ca8
W3ITyYCHUE
OTKpBITHE PATHOAKTUBHOCTH. OIBITEH

50 Pe3ep do glilo OTIPEZICTICHUIO COCTaBa bubmrorexa IJOK

POOpA peil https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO M3JTYICHHS
CaoucTBa anbda-, 6era-, raMmma-

51 n3nydeHus. Biusiaue
PaIMOAKTUBHOCTH Ha YKUBBIE
OpraHU3MbI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 N3otombl. Anbda-pacma. bubnuoreka [JOK
DNEKTPOHHBIN U MMO3UTPOHHBIW OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['aMma-uznydyenue
DHeprus CBA3M HYKJIOHOB B s/pe.

SlnepHble peakuuu. S aepHbIM PEaKTop.
53 Hﬂop6JIeM£ HCHCHCKTII[/IBI;:I b b brbmorexa [JOK
P » T1ep ’ . https://m.edsoo.ru/ff0d1356
9KOJIOTUYECKHE ACTIEKTHI SIACPHOU
SHEPreTUKHU
OnemMeHTapHbIe YacTULBl. OTKPBITHE
P " P bubnunoreka [JOK
54 MO3UTpOHA. MeTo 11 HAOMIOACHUS U

PErucCTpatvu 3JICMCHTAPHBIX YaCTHII.

https://m.edsoo.ru/ff0d0e38
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Kpyrusiit cros «@yHnameHTanbHbIe
B3aUMOJECUCTBUA. EqUHCTBO
(bU3nIecKOU KapTUHBI MUPa»

55

Bun 38e3nn0r0 HeOa. Co3Be3aus,
SIPKHUE 3BE3/IbI, TUIAHETHI, UX BUAUMOE
nBrokenne. ConHeyHas cucreMa

56

Connne. ConHedHas aKTUBHOCT.
WcTtounuk sHepruu CoJiHIA U 3BE3]T

57

3BE31bI, KX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI IIaBHOW
MOCJIEI0OBATEIbHOCTU. BHYTpeHHee
cTtpoenue 38€311. CoBpeMeHHbIE
MIPEACTABIICHUS O MPOUCXOKICHUU 1
sposirorny CoJIHIA U 3BE3NT

58

Mineunbin [Iyte — Hama [Manaktuka.
TTonoxxenue u nBuxenue CoHIIa B
lanaktuxe. ['anaktuku. Y€pHbIE ABIPHI
B sJIpax rajJakTHK

59

Bcenennas. Pa3s0Oeranue rajakTHK.
Teopust bosbiioro B3peIBa.
PenukroBoe uznyueHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpPOHOMUU

61

KonTponbHas pabora «neMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

Oo6o6maromuit ypok. Ponb pusuxu un
aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTUUECKOM, COITUATBHOM U
ATHYECKOH cdepax NesTeIbHOCTH
yeJloBeKa
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63

O6o6mmaromuii ypok. Poibs 1 Mmecto
(U3UKK ¥ ACTPOHOMUH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

64

O6o06maromuii ypok. Poib
¢busnueckoit Teopun B GOpMHPOBAHUH
MPEACTABICHUHN 0 PU3NYECKON KapTHUHE
MHpa

65

O6o6maronuii ypok. Mecto
¢u3nyeckoil KapTUHBI MHUpa B 00IIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

66

PesepBHBIi ypok. MarautHoe noie.
DNeKTpOMarHuTHask UHIYKIHS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMAIBLHON TEOPUH
OTHOCHUTEIIbHOCTH

68

Pesepnsrii ypok. KBantoBas ¢usunka.
DneMeHThl aCTPOHOMUU U
acTpoPpu3UKu

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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