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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOr0 YpOBHS Ha YpOBHE CpeJHEro oOmiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IIOJIOKCHHH W TpPeOOBaHWUN K pe3ylbTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTenbHON mporpamMmebl, mpenctaBieHHbix B DPI'OC COO, a Ttakke ¢ ydérom
denepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS M KOHILEHIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX oOpraHm3anusax Poccuiickoit  ®denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copepxanue TporpaMMbel 1O (PU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatomtuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cooTBETCTBYET
tpeboBanusaM PI'OC COO k miIaHUPYyEeMbIM JIMYHOCTHBIM, NMPEAMETHBIM M METallpeIMETHBIM
pe3yiabTaTaM OOydeHHus, a TaKKe YYUTBHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAyYHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbIE 1M U3ydyeHUs (U3MKH HAa YpPOBHE CpefHero oOmiero odopa3zoBaHUs, MIaHHUPyEMbIe
pe3ynbTaThl OCBOEHHSA Kypca (U3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
06a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

IUIaHUPYEMbIE Ppe3ylbTaThl OCBOCHHS Kypca (u3umku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
MpeIMETHBIE Pe3yabTaThI M0 rojiaM OOyYeHUS;
coziepkanue ydeOHoro npeamera «Pu3nka» Mo rogaM o0ydeHus.

®dusnka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPO/IbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CUCTEMY 3HAaHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GU3UKA — CHCTEMOOOPA3yIOMMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xumueH, ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuel. Vcmonb3oBaHuE W aKTHBHOE
npUMeHeHHe (U3NYECKUX 3HAHUW OIpenaesseT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IIOJYYEHHS HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBAMU U Apyrux. M3yueHue pu3nku BHOCUT OCHOBHOMW BKJIAJl B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHO KapTHUHBI MUpPa 00yJaromuxcs, B GopMupoBaHUEe yMEHUN
MPUMEHSTh HaAyYHBIM METOJ [MO3HAHUS TPU BHIMIOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUIA.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero o0pa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypC SBJIAETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJICP’KUT MaTepuall U3 BCEeX Pa3AeioB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaKk U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Hel MaTepuan Kypca Gpusnuku 00beTMHEH BOKPYT
¢busnueckux Teopuil. Bemymmum B Kkypce sBhsiercss (OpPMUPOBAHHME MPEICTABICHUU O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEIIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanonaraeT MCHOJIb30BaHUE TYMaHUTApHOTO
MoTeHIMana (pU3NIEeCKOi HAyKU, OCMBICIICHUE CBSI3M Pa3BUTUS GU3MKU C Pa3BUTHEM OOIIECTBA,
a TaKk)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMU IpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku mpeamnonaraeT 3HakoOMCTBO C HIMPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peamusyeTcss MOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJIOIMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a Takxke 00CyXIeHHUs MPoOJIeM pallMOHAIBHOTO NMPUPOJIOTIONIb30BAaHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepHEBBIMH BJIEMEHTaMHU Kypca (M3UKH Ha YpOBHE CpeIHero oOIero oOpa3oBaHUS
ABIIAIOTCS  (u3ndeckue Teopuu (hopMHUpOBaHME MPEACTABICHUA O CTPYKTYype HOCTPOCHHS



¢u3nveckoil TeopuH, poiu (PYHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJCTAaBICHUAX O IMPHPOJIE, IPAHUIAX MPUMEHHUMOCTH TEOpHUH, IS OMHCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUM U IIPOLIECCOB).

CucTeMHO- I TETLHOCTHBIN MOJIX0 B Kypce (PU3UKU peau3yercs MPexkae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIBHON JEesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHS Kypca
(GU3MKH — ATO HCIOJIB30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB U
nmabopaTtopHbIX paboOT, KOTOpBIE B TMporpaMme MO0 (U3NKE OOBEIUHCHBI B OOMIMI CITMCOK
YUYEHUYECKUX NMPAKTHUECKUX padoT. BrlneneHue B yka3aHHOM IepedyHe JabopaToOpHBIX padorT,
MPOBOJUMBIX JJISi KOHTPOJS M OILEHKH, OCYIIECTBIIACTCS yJaCTHHKaMHU 00pa30BaTEIbHOTO
rporLecca UCX0/i U3 0COOCHHOCTEN IIIaHMPOBaHUS U OCHalleHUs kaOuHeTa gu3uku. [Ipu 3Tom
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIOMIMMUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC H3MEPEHUS,
WCCIIEIOBAaHUSI 3aBUCUMOCTEH (U3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEpPKE
MIPEUIOKEHHBIX THUIIOTE3.

Bonpmoe BHUMaHuE yAENsSeTCs PEIICHUIO PAacu€THBIX W Ka4eCTBEHHBIX 3amad. [lpu saTom
IUTSL pacU€THBIX 3a/1a4 IPUOPUTETOM SIBJISTIOTCS 3a]1aUM C SIBHO 3aJlaHHON (PM3MYECKON MOJIEINBIO,
MO3BOJISIFOIINE TPUMEHSATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszjelna
Kypca, TaK ¥ UHTETPHUPYS 3HAHUS U3 Pa3HBIX pa3/ienoB. [ KayeCTBEHHBIX 3a7a4 IPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSCHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH H TIPOIIECCOB B
OKpYXarolenl >Ku3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJENM Uil CUTyallud MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun c¢ TpeboBanusimu PI'OC COO k MaTepuasbHO-TEXHUUYECKOMY
obecrieyeHnI0 yuyeOHOro mnpoiiecca 0a30BbI YpOBEHb Kypca (M3MKH Ha YpPOBHE CPEIHETrO
oOuiero o0pa3oBaHUs JOJKEH U3Y4aTbCid B YCIOBMSIX MPEIMETHOro KaOuHeTa (U3MKU WIH B
YCIOBHSIX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYy4YHOTO LMKiIa. B kabunere
(bM3UKH TOJDKHO OBITH HEOOXOAMMOE JTa00paTOpHOE 000PYIO0BAHUE TSI BBIMTOTHEHUS YKa3aHHBIX
B IporpaMMe Mo (U3MKE YYEHHUYECKHUX IPAKTHUYECKUX paboT M JIEMOHCTPALMOHHOE
00opy0BaHKE.

JleMoHCTpallMoHHOE 000pyaoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IPUHIMIIOM
MUHUMAaJIbHON JOCTAaTOYHOCTU U 00ECHEeUUBAET MOCTAHOBKY IEPEUUCIEHHBIX B IIPOrpamMMe 10
¢Gu3uKe KIIOYEBBIX JAEMOHCTpALMH A MCCIEJOBAHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX IPUMEHEHUH.

JIabopaTtopHoe 00OpyAOBaHHE Al YYEHHYECKHX IPAKTUYECKHX PaboT Gopmupyercs B
BUJIE TEMATHYECKUX KOMIUIEKTOB M OOECHeuuBaeTcs B pacyére OJHOI0 KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. TemaTndyeckue KOMIUIEKTHI JIaDOpaTOpHOro 0O0OpyNOBaHMs JOJDKHBI OBIThH
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 00pa30BaHUM SIBISIOTCS:

(dbopMupoBaHME HMHTEpeca W CTpeMJIeHHs OOydaroIUXCs K HaydyHOMY H3YYEHHIO IHPHUPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE NPEICTABICHUN O HAyYHOM METOJIe MO3HAHMs U (POPMUPOBAHUE UCCIIEA0BATEIBCKOTO
OTHOILIEHMSI K OKPYKAIOIIUM SIBJICHUSM;

(dopMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa M3yuyeHHs] OCHOB CTPOCHHUS MaTEepUU
U GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

¢dopmMupoBaHue yMEHHUH OOBSICHATH SIBJICHUS C UCIOJNb30BaHUEM (PU3MUECKUX 3HAHUH U
Hay4HBIX JI0Ka3aTeNIbCTB;

(dbopMupoBaHHE NPEACTABICHUN O ponM (GU3UKU U1 PAa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TE€XHUKHU U TEXHOJIOTUH.

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



npuoOpeTeHne CHCTEMBI 3HAaHU 00 00UMX (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX,
BKJIIOYAass MEXaHHWKY, MOJCKYIAPHYIO (HU3UKY, ODICKTPOJAWHAMHUKY, KBAHTOBYIO (HU3UKY U
AJIEMEHTHI acTPO(U3UKH;

(dbopmMupoBaHHE YMEHUIH NPUMEHSTH TEOPETHYECKUE 3HAHUS s OOBICHEHUS (U3NYECKUX
SIBIICHUN B IPUPOJIE U JUISl IPUHATHUS IPAKTUYECKUX PELIEHUH B IOBCEIHEBHOM KU3HU;
OCBOEHHE CIIOCOOOB PEIICHHUS PA3IMYHBIX 33734 C SIBHO 3aJaHHOM (PH3MUECKOM MOJIENbI0, 3a/1ad,
MOJIPa3yMEBAIOIINX CaMOCTOSITENIFHOE CO3/IaHUe (PM3MYECKON MOMAEH, aJeKBATHON YCIOBUSIM
3a/1a4y;

MOHMMaHWe (U3UYECKUX OCHOB U MPHUHIMUIOB JAECUCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX IPOLIECCOB, UX BIMSHUS HA OKPYKAIOLIYIO CpEAY;

OBJIAJIECHUE METOJaMU CaMOCTOSITENIbHOTO IUIAHUPOBAaHUS M MPOBEACHUA (DU3MUECKUX
SKCINEPUMEHTOB, aHaJlW3a W UHTEpIpeTaluu HWHGOPMALUU, OINpPEAETIeHHUs JI0CTOBEPHOCTU
MIOJIyYE€HHOTO Pe3yJIbTaTa;

CO3/IaHME YCIIOBUW JUIA PAa3BUTUS YMEHHU MPOEKTHO-UCCIEAOBATEIBbCKON, TBOPYECKOM
JeSITEIbHOCTH.

Ha wuzydyenue ¢usuku (6a30BBI ypOBEHb) Ha YpOBHE CpeAaHEro oOmiero oOpa3oBaHHs
otBojuTcst 136 wacos: B 10 kitacce — 68 yacoB (2 vaca B Hezenio), B 11 kimacce — 68 yacoB (2
gaca B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o Gu3uKe rnepedeHs J1a00paTopHbIX U MPAKTHUECKUX padboT
SIBJISIETCS PEKOMEHJOBAHHBIM, YYMTEIb JEJaeT BBHIOOp MPOBENEHHUS JabOpaTOPHBIX paboT U
OTIBITOB C YYETOM HUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUaromINXCs.



COJEP)KAHUE OBYYEHUA

10 KJIACC
Pa3nes 1. @u3uKa 1 MeTOABI HAYYHOIO MIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Posib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS PUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX sSBICHHUNA M mporieccoB. Haydnsie rumnote3sl. Ousndeckue
3aKOHBI M TEOPUHU. I'paHU1IbI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.
Ponp u mecto us3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpPa, B
MIPAKTUYECKOU JIEATEIbHOCTH JIFOICH.
Jlemoncmpayuu
Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE AATUHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MAaTepUaIbHON TOYKH, UX MPOEKIMU HA OCHU CUCTEMBbI KOOpAHHAT. CIIOKEHHE MEePEMEIICHUN 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHUE. ['paduku 3aBUCHMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U EPEMEILICHUS MATEPHAIIbHON TOYKU OT BPEMEHH.

CBoboaHoOe masieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MATEpUATIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThIO. YTJOBas CKOPOCTh, JIMHEHHAas CKopocTh. llepumon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpOMCTBA M IPAKTHYECKOE MPUMEHEHHE: CIUIOMETp, ABWKCHUE
CHaps0B, LIEMHbIE U PEMEHHBIE NTEPEIAUH.

Jlemoncmpayuu

Mogenb cuctemMbl OTCUETA, MIUTFOCTPALIMS KUHEMATUYECKUX XapaKTEePUCTUK ABUKECHHUS.

[IpeoOpa3oBanue IBUKEHHI C UCTIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrxeHus Tena, OpOoLIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hamnpanenue ckopocTH Npy IBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIEHMS ~ MEXAYy  MYTAMHM,  [PONACHHBIMM  TEJIOM  3a
MOCJIEI0OBATENIbHBIE pPAaBHBIE IPOMEXYTKM BpPEMEHU IIPU PABHOYCKOPEHHOM JIBHDKEHHHM C
HayaJlbHOU CKOPOCTBIO, PABHOU HYIIO.

N3yuenue nBUKEHUS APUKA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH ['anuiies. [lepBoiii 3akoH HproToHa. MHEpIManbHbBIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHnmn cynepnosunuu cwil. Bropoit 3akoH Herorona miis
MaTrepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA 1171 MaTepuaibHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tsxkectu. [lepBas 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. Koaddumuent tpenus. Cuiia compoTUBICHUS
MIpU ABMKEHUU TEJA B )KUJIKOCTH UJTU 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 YIPYTOCTH OT AepOpMaIuH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecust TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydenue nBuxenust Opycka o HaKJIOHHOW MJIOCKOCTH.

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

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJIa, UMEIOIIETO OCh BPAIIICHHUS.

Tema 3. 3axonbl COXpaHeHUs 8 MEXAHUKE

Nmmynsc MaTepualibHON TOYKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc cuiibl 1
M3MEHEHHE UMITyJIbCca Tejla. 3aKOH COXpaHEHHs UMITYlbca. PeakTuBHOE IBHKEHHE.

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 HEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPrUH.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

Texuuueckue yCTpoHCTBAa U MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONED, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[lepexon moTeHIMATBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

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 HKI'YTa.

Pa3nes 3. MonekyasipHasi puznka 1 TepMOIHHAMHUKA

Tema 1. Ocnoébt MONEKYAAPHO-KUHEMUUECKOU MeOpUU

OcHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 000CHOBaHHUE.
bpoynoBckoe nBwkenue. Juddysus. Xapaktep IBHKEHHS U B3aUMOJCHCTBUS YaCTHUI
BellecTBa. MoJeNH CTPOEHHs TIa30B, XHUJIKOCTEH U TBEPABIX Tel U OObICHEHHE CBOMCTB



BEIIECTBA HAa OCHOBE AITUX Mojeneid. Macca m pazmepbl Mousiekysl. KosimuecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpPaBHEHHUE MOJIEKYJISPHO-KUHETUYECKON TEopuun
UaeanbHOTO raza. AOCONIIOTHAas TeMmIeparypa Kak Mepa CpenHed KHHETHYECKOW SHepruu
TEIUIOBOrO JABWKEHUS yactul rasa. [llkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
Vpasuenue MenpaeneeBa—Kinaneiipona. 3akon Jlanerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MIOCTOSIHHBIM KOJIMYECTBOM BelecTBa. | paduueckoe mpeacTaBieHre U30MPOILECCOB: N30TepMa,
n30x0pa, nuzobapa.

TexHudeckune yCTpOHCTBa M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITEl, JOKAa3bIBAIOIIME JAUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu MOJIEKyI
OPraHNYEeCKUX COCTMHECHUH.

OneIThl 0 AUPPY3UN KUIAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOACHCTBUSI.

Monens, WUTIOCTpUpYIOLIas MPUPO.Ty JaBJICHUS ra3a Ha CTEHKH COCYAa.

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHHE COCTOSHHS HICaTLHOTO Ta3a, U30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenne Macchl BO3JyXa B KJIACCHOW KOMHAT€ Ha OCHOBE H3MepeHuH o00béMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSHUS pa3peKEeHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepMmoauHamuyeckass cucrema. BHyTpeHHsASI >HEprusi TEPMOAMHAMHYECKONH CHUCTEMBI U
crioco6Ob! e€ m3MeHeHus. KonnyectBo TerioTsl U pabota. BHyTpeHHsIs SHEprus 0AHOATOMHOTO
HJeaNbHOTO Ta3a. Buael Teronepenayu: TEIONPOBOAHOCTb, KOHBEKINS, U3IyYeHHE. Y IebHas
TEITOEMKOCTD BelecTBa. KolnuecTBo TEMIOTHI IpH TEIUIONEepeaaye.

[Tonsatue 00 ammabGatHOM Tmporiecce. [lepBbIii 3akOH TepMoauHaMHKH. [IpuMmeHeHHE
MIEpPBOTro 3aKOHA TEPMOIUHAMUKH K M3ompolieccaM. [ paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoauHaMuku. HeoOpaTtuMocTh NpoI1ieccoB B MPUPOIE.

TemnoBeie Mamuubl. [IpuHnune! qeiicTBus TemaoBbix MamuH. [IpeoOpasoBanust sHepruu B
TeroBbIX MammuHax. KoaddunmeHT nmonesnoro nedctBus TerioBoil MamuHbl. [{ukn Kapho u
ero K03 QUIMEHT MOJIE3HOTO JeHCTBUS. DKOJOTHYECKHE MPOOIEMBbI TEIIOIHEPTE€TUKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEH SHEPruu Teia MPU COBEPIICHUU pPaOOTHI: BBUIET MPOOKH U3
OYTBUJIKM TOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue »pupa B JATYHHOH TpyOke MyTéM
TpeHus (BHICOJCMOHCTPAIINS ).

N3menenue BHyTpeHHEH sHEpruu (TemIepaTypbl) Tea Mpu Terionepeaaye.

OmnbIT 1o aguabaTHOMY PACHIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATEINsI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHneHcanus. Vcmapenne u  kumeHue. AOCONIOTHasS U
OTHOCHUTEIIbHAs BIAKHOCTh BO3/yxa. HackllmeHHbIH map. YaenpHas TerioTa napooopazoBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUSI OT JaBJICHUSI.



TBépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHH30TPOTHS CBOMCTB KPUCTAIIIOB.
XKunxue xpucramael. CoBpeMeHHble Marepuaibl. IlnaBnenue m kpucramnuzauus. Y aenpHas
TeruioTa miasiaeHus. Cydonumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckre yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP M IICUXPOMETD,
KaJIODUMETP, TEXHOJIOTUM  TIIOJYYEHUSI COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE
HaHOMAaTEepHaAJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUMU.

CriocoObl I3MEpPEHUS BJIAKHOCTH.

Habnronenue HarpeBaHus 1 MJaBiIeHUs KPUCTAIIIMUYECKOTO BELIECTBA.

JleMoHCTpanys KpuCcTalIoB.

Yuenuueckuii sxkcnepumenm, nabopamophule pabomol

N3mepenue 0THOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Pazjen 4. DiaekrpoamHnamMuka

Tema 1. dnekmpocmamuka

DnekTpu3anusa Tell. OJEeKTpU4ecKuil 3apsan. JlBa BHAAa SIEKTPUYECKUX 3apAJIOB.
[TpoBOAHUMKH, AUDTIEKTPUKHU U TIOTYIIPOBOJHUKNA. 3aKOH COXPAHEHHS JICKTPUUECKOTO 3apsija.

B3anmopeiicteue  3apspoB.  3akoH  Kymona. TodeuHBIl  3JIEKTpHYECKHMM  3apsl.
Onektpuyeckoe mojie. Hampsok€HHOCTh ANEeKTpuYeckoro mojs. [IpuHIun cymeprno3uiuu
ANEKTPUUECKUX MmoJied. JIMHIY HanpssKEHHOCTH AJIEKTPUUYECKOTO TIOJIS.

Pabora cumnm anmekrpocratmdyeckoro moiia.  [loreHmman. Pa3HOCT,  MOTEHIIHMATIOB.
[IpoBOAHMKY M AMDIEKTPUKH B AIEKTPOCTATUYECKOM ToJie. JIuaiieKTpuyeckasi IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHJAEHCATOpa. DHEPrus
3apsKEHHOTO KOHJIEHCAaTopa.

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

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmoelicTBre Ha3EKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYecKas 3aluTa.

JIMBIIeKTPUKY B 3JIEKTPOCTATUYECKOM II0JI€.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IJIOCKOTO KOHJEHCAaTopa OT IUIONIaJAM ILJIACTHH,
PAcCTOSTHUSA MEXK/Ly HUMH U IU3JIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 35eKTpoEMKOCTH KOHJIEHCATOPA.

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

DNEeKTPUYECKUN TOK. YCIOBUS CYIIECTBOBAHMS AJNEKTPUUECKOTO TOKA. MICTOUHMKM TOKA.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i ydacTka 1enu.

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

PaGora snexrpuyeckoro Toka. 3akoH Jlxxoymns—JleHia. MOMIHOCTH 3EKTPHUUECKOTO TOKA.

DNEKTPOABMKYILAs CHJIA U BHYTPEHHEE CONIPOTUBIIEHUE UCTOUYHHUKA TOKA. 3akOoH Oma Juist
MOJHOU (3aMKHYTOM) 3ekTpuueckoil nenu. KopoTkoe 3ambikaHue.



DneKTpOHHas IPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTb CONPOTHUBIICHUS! METAIIJIOB
oT TeMueparypsl. CBEpXIPOBOAUMOCTb.

OnexTpuueckuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[omynpoBognuku. CoOCTBEHHasT W TPUMECHAs MPOBOJUMOCTH IOJYIIPOBOJHHKOB.
CaoiictBa p—Nn-nepexona. ITomyrnpoBoiHUKOBbIE IPUOOPBHI.

DOneKTpuYecKuii TOK B PACTBOpPAX M pacijiaBax 3JIEKTPOJUTOB. DJIEKTPOIUTUYECKAS
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil ToK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSATENbHBIN pa3psia. MoJiHus.
IIna3ma.

TexHuueckue yCTPOMCTBA M IPAKTHMYECKOE IIPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, MCTOYHMKM TOKa, DJEKTPOHArpeBaTelIbHbIE MPUOOPBI, BIEKTPOOCBETUTEILHBIE
npuOOpPHl, TEPMOMETP CONPOTUBIICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIH IMOJ1, TaJlbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSOKEHMSL.

3aBUCUMOCTh CONPOTHUBJIEHUS UMUIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIONIAIN
IIOIIEPEYHOI0 CEYEHUs U MaTepHaa.

CMenanHoe coeIMHEHNE TPOBOJHUKOB.

[IpssMoe u3MepeHue 3aeKTpoABMKYyIIEH cuibl. KOpoTkoe 3amMblKaHHE TalbBAHMYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHMUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJJIOB OT TEMITEPATYpHI.

[IpoBOAMMOCTB 2JEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AYXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3ydyeHne cMEIaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepenne  DIEKTPOABMKYIIEH CHJIBI MCTOYHMKA TOKA MW €r0  BHYTPEHHEIO
CONPOTHBJICHUSI.

HaGnronenue anexkTponunsa.

Me:knpeaMeTHbIe CBSI3U

N3yuenune kypca ¢usuku 06a3zoBoro ypoBHs B 10 kiacce OCyLIECTBISETCS C y4ETOM
COJIepKATeNbHbIX MEKIIPEIMETHBIX CBsI3el C KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnuvie nousmus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOIO IO3HAHMS:
sBJICHHE, HAy4HbIM (akr, rumores3a, (uznyeckas BeIUYMHA, 3aKOH, TEOpUs, HaOIIOIEHHeE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHE CHUCTEMbl YypaBHEHMH, JuHeHHas ¢yHKuus, mnapadoua,
runep0oia, uX rpaguKu U CBONCTBA, TPUTOHOMETpUUECKUE (PYHKIMU: CUHYC, KOCUHYC, TaHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOpPbl M MX IPOEKLUUU Ha OCH
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonoeusa: mexanuueckoe JBUKEHUE B JKMBOM mpupone, nuddysus, ocMoc, TenaooOMeH
KHUBBIX OPraHW3MOB (BHJIbI TEIIONEpEIauH, TEIJIOBOE PABHOBECHE), DJIEKTPUUECKUE SBICHUS B
YKUBOU IIPUPOLE.

Xumus: NUCKPETHOE CTPOECHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, KUIAKOCTEH M ra3oB, JJIEKTPUUECKHE
CBOMCTBA METAJUIOB, dJIEKTPOJIUTHUECKAs JUCCOLUALNS, FaIbBaHHUKA.

TI'eozpaghus: BnaxxHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue JABMKEHUH C UCIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHHS B
TEXHUKE, MOJIIUIHUKK, WCIOJb30BAHUE 3aKOHA COXPAHEHHUs HMITyJbca B TEXHHUKE (pakeTa,
BOJAOMET W JIpyrue), JBUTATeNb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBON
XOJIOIWIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJIyYEHUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHUCIIE



HAaHOMATEpUAJIOB, U  HAHOTEXHOJOTHMH,  DJJEKTPOCTATUYECKas  3allMTa,  3a3¢MIICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM TNPUHTEp, dJIEKTPOHArpeBaTeibHbIE MPHOOPHI,
JIEKTPOOCBETUTENbHBIE IPUOOPBIL, TAJIbBAHUKA.

11 KJIACC
Paznen 4. DiaekTpoamnamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrostHHbIE MarHuThl. B3auMonelcTBME NOCTOSIHHBIX MarHUTOB. MAarHuTHOE IOJ€.
Bexrop marauTHOM MHAYKUMK. [IprHIMT Cyliepno3uiyy MarHUTHBIX 10JIEHW. JIMHUKM MarHUTHOM
uHaykuu. KapTtrHa nuHui MarHUiTHOM MHIYKITUU OIS IOCTOSIHHBIX MarHUTOB.

MarnuTtHOE 1oJie TPOBOJHUKA C TOKOM. KapThHa NUHMIA WHAYKIIMHM MarHUTHOTO TOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHHMKA U 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHHKA, KATYIIKH C TOKOM.
OmneIT OpcTena. BzaumoaeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJb U HallpaBJICHUE.

Cuna Jlopenna, e€ MoOayidb W HampaBieHue. JIBWKeHWE 3apsHKEHHOM 4YacTUIBI B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiiel Jlopenua.

SBneHue DIIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MarHUTHOW HWHIYKIUH.
DIEeKTPOABMKYIIAS CHUJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe anekrpuueckoe mose. DIEKTPOABUKYILAS cujla HMHIYKIUH B MPOBOJHHKE,
JBUKYIIEMCS TIOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuito Jlenna.

NHayKTUBHOCT. fIBI€HNE CAMOMHAYKIIUU. DJIEKTPOABMKYILAS CUIIa CAMOUHIYKIIUH.

DHeprusi MarHUuTHOTO TIOJISI KaTYIIKH C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
AIEKTPOMArHMTHI, 3JIEKTPOJBUTATENb, YCKOPUTEIN AIEMEHTAPHBIX YaCTHUILl, NHIYKIIMOHHAs [1E€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIJIOHEHHE ANEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIMYU MarHUTHOTO TIOJIA.

B3anmopelictBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JenictBue cuiibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue AIEKTPOMArHUTHOM UHAYKIIUH.

[IpaBuo Jlenna.

3aBUCHUMOCTD 3JIEKTPOABUKYLIEH CHIIBI MHAYKLIMH OT CKOPOCTH HM3MEHEHUS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUY.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3yueHne MarHuTHOTO MOJI KaTYIIKUA C TOKOM.

HccnenoBanue AeCTBUSA MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue siBIIEHUS 3J€KTPOMArHUTHOM MHIYKIINH.

Pazgen 5. Koieoanusi 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojaedoanus

KonebarenbHast cucrema. CBOOOIHBIE MexaHHuUecKkue Kolebanusa. [‘apMoHHueckue
konebanus. Ilepuon, dwacrora, ammautyga U (asa koneOanuil. [IpyXKMHHBII MasTHUK.
Matematuueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKUX KosieOaHuil. [IpeBpaiieHue sHepruu
MIPU TapMOHUYECKUX KOJIeOaHUSX.

Konebarenbupiit  koHTYp. CBOOOIHBIE JIEKTPOMAarHUTHBIE KOJEOAaHUS B HACATHHOM
KojeOaTeIbHOM KOHType. AHAJOTUS MEXIy MEXaHWYeCKUMU M DIIEKTPOMATrHUTHBIMU



konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HJCATHHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBnenue o 3aryxaromux KojeOaHusX. BoIHYXK/IEHHBIE MEXaHUYECKUE KOJIeOaHMUs.
Pe3onanc. Beinyx1eHHBIC JIEKTPOMAarHUTHBIE KOJIEOaHNUS.

Ilepemennbiii Tok. CuHYCOMAAIbHBIM NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSHKEHHUS.

Tpancdopmarop. IIpousBoactBo, mepenada W NOTPeOICHUE SICKTPUUECKON HSHEPTHH.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE AJeKTpod3Hepruu. KynbTypa wucnoiab3oBaHUSA
AJIEKTPO3HEPIHH B MOBCEAHEBHOMN KU3HU.

TexHuueckue yCTPOMCTBA M INPAKTHYECKOE IPUMEHEHME: DJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KosieOaTeIbHON CUCTEMBI (IIPYKUHHBINA WM MaTeMaTHYeCKUn
MasITHUK).

HaGnronenue 3aryxarommx KojieoaHui.

NccnenoBanue cBOMCTB BBIHYX/IEHHBIX KOJI€OaHUH.

HaGnronenue pesonanca.

CBOOOTHBIE 3EKTPOMArHUTHbIE KOJIEOAHHUS.

OcmwnorpaMmsl — (3aBUCMMOCTH  CHJIBI TOKa U HAmpsOKEHUS OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mpu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KATYIIKH HMHIYKTUBHOCTU U
KOHJIEHCATopa.

Monenb TMHUY 3JIEKTPOIepelauH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomul

HccnenoBanue 3aBUCUMOCTH IIepUOJia MaJbIX KOJIeOaHUi Ipy3a Ha HUTH OT JUIMHBI HUTU U
Maccsl rpysa.

HccnenoBanue mNEpeMEHHOrO0 TOKAa B LENM W3 IMOCICIOBATEIIBHO COCOUHEHHBIX
KOHJICHCATOPA, KaTylIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazZHumMHble 60JIHbL

MexaHn4yeckue BOJIHBI, yCI0BHs pacnpocTtpanenus. llepuon. CkopocTs pacipocTpaHeHus
u januHa BoaHbl. [lomepeuHble W IpoosbHbIE BOJIHBL. MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBMS M3IIy4CHMS JJICKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHraius BekropoB E, B, V B anekrpoMarauTHoi BojHe. CBOMCTBa 3JI€KTPOMAarHUTHBIX
BOJIH: OTpaXEeHHe, MpelloMIIeHue, nossgpu3anus, audpakuus, uHTepepeHuus. CKOpocTh
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 37€KTpOMAarHUTHBIX BOJIH. [IpMeHEHME JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMNIB paguocBs3u U TeneBuacHus. Paguonokanms.

DNEKTPOMAarHUTHOE 3arps3HEHNUE OKPYKAIOLEH CPE/bl.

TexHudeckne ycTpocTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
yIABTPAa3BYKOBasl IMATHOCTHKA B TEXHUKE W MEIMIMHE, pajap, paguoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHUE NOMEPEYHBIX U MPOJIOTIBHBIX BOJIH.

Konebuomieecs: Teno Kak HCTOYHHK 3BYKa.

Habnronenue oTpaxeHus U NPEJIOMICHUS MEXaHUUECKUX BOJIH.

Habnronenue unrepdepeHunu 1 qudpakiiui MEXaHHYeCKUX BOJTH.

3BYKOBOM PE30HAHC.



HaGnronenue CBS3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOW M YacTOTOMN
KOJIEOaHU.

HccnenoBanue  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHUE,  IPEJIOMIICHHE,
noJisipu3anus, Tuppakuus, HHTepPepeHLns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonnneiiHoe pacipocTpaHeHHE CBETa B OJHOPOJHON cpejie.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.

Otpaxxenue cBera. 3akOHBI OTpakeHHs cBeTa. [locTpoeHue n300pakeHH B IJIOCKOM
3epKaje.

[Ipemomnenne cBeTa. 3aKOHBI MPEIOMJICHHSI CBeTa. AOCOJIOTHBIM  TOKAa3aTeNb
npenomwiienus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroja MHOJHOIO BHYTPEHHETO
OTpaKECHHUS.

Hucnepcus ceeta. CroxkHbli cocTaB Oenoro ceera. Ler.

Cobuparonue u paccewBarolive JHH3bL. ToHKas JuH3a. POKYyCHOE pacCcTOsHUE U
onTHYeCKas cuiia TOHKOU JuH3bL. [locTpoeHne n3o0paxeHuii B COOMPAIOIIUX U PACCENBAIOIINX
nuH3ax. PopMyia TOHKOW JMH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BomnoBas omntuka. WHTepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOIOZCHUST MAKCUMYMOB U MUHUMYMOB B UHTEP(HEPEHITMOHHOW KapTUHE OT IBYX CHH(Da3HBIX
KOTE€PEHTHBIX UCTOUHHUKOB.

Hudpakuust cBera. [udpakuuonnas pemérka. YcinoBue HaOMIOAEHHSI TIIaBHBIX
MaKCHMYMOB IIpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKINOHHYIO PEIIETKY.

[Tonspuzanusa ceera.

Texnuueckue ycTpoWcTBa W MpPaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToarnmapar,
MPOEKIIMOHHBIM ammapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, JU(pPaKIHOHHAs
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpsimonuHeliHOE pacnpoCTpaHEHUE, OTPAKEHUE M MpesioMiieHHe cBeTa. OnTuyeckue
MPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHrne. Moienbs CBETOBOIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6mronenue nnrepdepeHiiuy crera.

Ha6mronenue qudpaknum cBera.

Habmronenue nucnepcun cBera.

[Tonydyenue cnekTpa ¢ HOMOILIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenune nokasaresns npesoMIIeHUs CTEKIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OCHOBBI CHIEMAJIBLHON TEOPHUH OTHOCHTEJILHOCTH

I'panuiel MpUMEHUMOCTH KJIacCMUECKOM MexaHuKH. [locTynarel crnenuanbHOM Teopun
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTbH MOJYJS CKOPOCTM CBE€Ta B BaKyyMe, IPUHLIUI
OTHOCHUTEIbHOCTH DWHIITEHHA.

OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. 3aMEUIEHNE BPEMEHU U COKPAILIEHUE JITUHBI.

OHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.

CBs13p Maccel ¢ PJHEPTUEN U UMITYJIBCOM PENATUBUCTCKON YaCTUIbl. DHEPrUs MOKOSL.



Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmovi K6AHM OGO ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u sHepruu GOTOHA C €r0 YACTOTON. DHEPTHSI U UMITYIIbC
¢doToHa.
Otkpeitie u wuccnenpoBanue (oroadpdexra. Ombiter A. T. CroneroBa. 3aKoHBI
dorodddekra. Ypasuenue DitHmTeitHa aus potosrddexra. «Kpacuas rpanuma» Gotospdexra.
Hasnenue ceera. Onbithl I1. H. JIebenena.
XHUMHYECKOE IEHCTBUE CBETA.
TexHuueckne ycTpOHCTBAa W TMPAKTHYECKOE NpUMEHEHHue: (oTorneMeHT, (OTOTaTUHK,
COJIHEYHast OaTapesi, CBETOIHOI.
Jlemoncmpayuu
®oTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOMU TMJIACTHHOM.
HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. Ombitel Pesepdopra nmo paccesuuto o -yactuil. I[lmanerapHas
mozens aroma. [loctymnatel bopa. M3nyuenue u norsouienne GOTOHOB MpU MEPEX0je aroma ¢
OJIHOTO YpPOBHS HHEpPruM Ha Jpyroil. Bumbl cnektpoB. CHekTp ypOBHEM SHEpPruM aroma
BOJIOPO/IaA.
BonHoBgbIe cBOMcTBa yacTull. BosHel ne bpoiins. KopryckynsipHO-BOJIHOBOM Tyaau3Mm.
CrioHTaHHOE U BBIHYXJCHHOE U3TTyYCHHUE.
TexHnueckre yCTPONCTBA W NPAKTUYECKOE NPHUMEHEHHWE: CHEKTPaJIbHBbIM aHAIN3
(cmexTpockom), Jlazep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mogenb omnbiTa Pezepdopna.
Onpenenenre JUIMHBI BOJHBI Ja3epa.
HaGnronenne nuHERYaThIX CIIEKTPOB U3TyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Hab6nronenue nuHeH4aToro CrexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHThI,  JOKa3bIBAIOIIME  CJIOKHOCTh  CTPOEHHUS  sijpa. OTtkpeiTHE
paauoaktuBHOCTH. OnbITH Pedepdopaa no omnpeneneHno cocraBa pagdoakKTUBHOTO U3ITyYSHHUS.
CgoiicTBa anbda-, 6era-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OTtkpeiTue TpoTOHa W HeiTpoHa. Hywionnas monens siapa [eiizenOepra—lBaneHko.
3apsan sapa. MaccoBoe uucino sanapa. M30Tomnsl.
Anbda-pacnaa. DNEKTPOHHBIA M MO3UTPOHHBIA Oera-pacman. ['amma-mznydenue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepuble peakuuu. Jlenenve u cuHTE3 SA€Ep.
Snepusiii  peakrop. TepmosnepHblii cuHTe3. IIpoOiaeMbl M NEpCHEKTHBBI  AACPHOM
SHEPreTUKU. JKOJIOTHUECKUE ACIIEKTHI SIEPHON YHEPTETUKH.
OnemeHTapHble YacTULIBI. OTKpPBITHE O3UTPOHA.
Metoabl HAOIIOEHNS U PETUCTPALIUH SIEMEHTAPHBIX YACTHII.
dyHnameHTaIbHbIE B3auMoeicTBUsA. EAMHCTBO pu3ndeckoit KapTHHBI MHUpa.
TexHudeckne yCcTpONCTBAa M IPAKTHUYECKOE NMPUMEHEHHE: J03MMETp, Kamepa Buibcona,
SJIEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TunK HOHU3UPYIOUINX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopsie pabomul



HccnenoBanue TpekoB 4acTHII (110 TOTOBBIM (hoToTpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3NKHU

Otanbl  pa3BUTHs  acTpoHomuu. [lpukinagHoe ©W  MUPOBO33PEHUYECKOE 3HAYCHUE
ACTPOHOMHUHU.

Bun 3Bé31H0r0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, IUIAHETHI, KX BUIUMOE JBUKEHUE.

Conneynas cuctema.

Connue. ConneuyHast akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, UX
OCHOBHBIC XapaKTEPUCTUKHU. JlMarpamma «CHEKTPalbHBIA KIACC — CBETUMOCTBY». 3BE3MbBI
[JIaBHOM TOCTEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» Ui 3BE3M TJIaBHOU
nocienoBareabHocTU.  BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbIE IPEACTABICHUS O
MPOUCXOKACHUH ¥ 3BoJforrK COJIHIIA 1 3BE3]T. DTambl )KU3HU 3BE3]T.

Mnneunsiii [TyTs — Hamra ['anaktuka. [lonoxxenne u neuxenne Coinnna B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapsl. UEpHBIE JBIPHI B siIpax rajJakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaOb6na. Pasberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6ieMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

HaGnronenust HEBOOPYKEHHBIM TJIa30M C MCTOJIB30BAaHUEM KOMITBIOTEPHBIX MPHIIOKCHHUI
JUTSI OTIPECIICHUSI TTOJI0KEHUSI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3 M
CeBepHOro noaymapus u ipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

O6o0maroniee NnoBTOpeHne

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIBHOW U
THUYECKON cdepax NesATeNbHOCTH 4YeJNOBEKa, pojib W MeCTOo (UMK U acTPOHOMHUH B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPa, POJb (PU3NUECKOW Teopud B (POPMUPOBAHUU
MIpEeACTABICHUHN 0 (U3NUECKONW KapTHHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPEICTaBICHHI O IPUpO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 11 Kkiacce OCyIIECTBISETCS € y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTHUH.

Meosicnpeomemnuvle nowsmusi, CBS3aHHbIE C HU3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4YHbIH (pakT, rumoTe3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOICHHE,
AKCIEPUMEHT, MOJICITHUPOBAHIE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU T0JI00US TPEYTOJILHUKOB, OMPEIeICHHE TUIOIIA/IU TUIOCKUX QUryp u o0bEma Ted.

buonocus: snekrpuyeckue SBICHUS B XUBOW MNpuUpoje, KojeOaTenbHbIE IBUKEHUS B
KUBOW TPUPOJIE, ONTUYECKUE SIBIICHUA B KUBOM MpHUPOJE, NEHUCTBHE paJUWallMM Ha YKUBbIE
OpraHU3MBI.

Xumusi: CTpOEHHE aTOMOB W MOJIEKYJ, KpUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeT,
MEXaHHU3MbI 00pa30BaHUs KPUCTAJUIMUECKOHN PEIETKH, CIIEKTPAIbHBIN aHAu3.

l'eoepaghus: MarHUTHBIE TIONIFOCA 3€MITH, 3aJIe)KH MarHUTHBIX Py, (OTOCHEMKA 3eMHOM
MMOBEPXHOCTH, MPEACKAZAHNE 3EMJIIETPSICEHUM.

Texnonocusi: TMHUW 3JEKTPOIIEpeIay, TEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOIBUTATENb,
WHIYKIIMOHHAS Te4Yb, pajap, paJuoONpuéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBU-meus,
MPOEKIIMOHHBIN anmapar, BOJIOKOHHAsI ONITHKA, COJTHEYHas 6aTapes.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUSA

OcBoenne yuebOHOro mpeamera «Du3uka» Ha ypOBHE CPETHET0 OOIIero 0oOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECHEYHTH  JIOCTHDKCHUE  CIEAYIONIUX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIMXCSI PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIHHON JCATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIIMTAHUSA:

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

MPUHATHE TPATUIIUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEMH;

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

YMEHHE B3aMMOJICHCTBOBATh C CONUAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIUSIMY ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOH U BOJIOHTEPCKOH NIEATETHHOCTH,

2) NaTPHOTHYECKOT0 BOCTIHTAHMSI:

c(hOpMUPOBAHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTIKCHHSM POCCHHCKHX
Y4E€HBIX B 00J1aCTH (PU3UKHM M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIICHUBATh CHTYallMI0 U MPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IIOCTPOCHUE YCTOWYUBOTO OYAYILEro;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIIOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpEC K pa3indHbIM chepaM TpoPECCHOHATBHON NEATEIPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpINaTh OCO3HAHHBIM BHIOOp Oymymiei
npodeccuu U peain30BbIBATh COOCTBEHHBIE )KU3HCHHBIC IJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO M caM00Opa30BaHUIO B 001acTH (DU3UKH Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHHUS:

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

IUTAHUPOBAHUE W OCYIIECTBIICHUE JIEHCTBUI B OKpYKAIOIIEH cpele Ha OCHOBE 3HAHUS
1eei yCTOWYMBOTO pa3BUTHS YEIIOBEUECTBA;

pacIiupeHue OmbITa JAEATEeIbHOCTH OSKOJOTHYECKONW HAmpaBIIEHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOT 0 MO3HAHMS:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HUECKON HAYKH;

0CO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IpOIecce M3yYeHUs! (PU3UKU
OCYIIECTBIISTH MPOEKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh MHANBUIYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE IeiicTBUSA
Ba3oBble 1oruyeckue aeicTBUA:

CaMOCTOATENIEHO (OPMYIIUPOBATh M aKTyaJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

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

BBIABJIATH 3aKOHOMEPHOCTU U IMTPOTHUBOPCUUA B PACCMATPHUBACMBIX (1)I/ISI/I‘I€CKI/IX SIBJICHUAX,

pa3pabaTbIBaTh TUIAH PEHICHHUS MPOOIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTepHAITbHBIX
U HEMATEPHUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBCTCTBUC PEIYIIBTATOB ULCIIAM,
OLCHUBATb PUCKU HOCJ'IGI[CTBI/Iﬁ JCATCIIbHOCTH,

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCJIOBHSIX pPEaJbHOr0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPCATUBHOC MBIIIJICHUEC MIPU PCIICHUUN JKU3HCHHBIX npo6neM.

Ba3oBble ucciaenoBaresbcKue 1elicTBUS:

BJIaICTH Hay‘-IHOI\/'I TepMI/IHOHOFHeﬁ, KIIFOYEBBIMU ITOHATHUIAMU U METOOAMU q)HSH‘-IGCKOfI
HayKU,

BJIaJIETh HaBBIKAMU y4EOHO-UCCIIEIOBATENIbCKON M MPOEKTHOU JESITENIbHOCTH B 00JIaCTH
(bu3HUKHN, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MTOMCKY METOJIOB PELICHUS 3a/1au
(bu3NYECKOTO COJIepKaHUs, TPUMEHEHHIO Pa3InYHbIX METOI0B IO3HAHMS,

BIIAJICTh BUAAMU JIEATEIHHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEpIpeTaluH,
MpeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CHUTYyallUiX, B TOM 4YHUCIE IpHU
CO3/ITaHUHU Y4EOHBIX TPOCKTOB B 00JaCTH (HU3UKH;

BBISIBIISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJM3UpPOBaTh 3aJady, BbIIBUTATb
runore’y e€ pelieHus, HaxXOOUTh apryMEHThl JUIs JIOKa3aTelbCTBAa CBOMX YTBEPIKJICHUH,
3a/laBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh TOJYYCHHbIE B XOJE pEHIeHHUs 3aJayd pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (popMyIHupoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHON NEATEIBHOCTH, B
TOM YHCTIe IPU U3yYCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KUIHEACITEIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC UJI€H, IIpe/yIaraTh OPUTHHAIbHbIEC TIOAXO0bI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Padora ¢ undpopmanueii:

BIIAJIETh HABBIKAMU TOJydyeHHUs WHpopMaru (GU3NYECKOTO COAEP)KaHUS M3 HUCTOYHUKOB
pasHbBIX THUIIOB, CAMOCTOSTENIBHO OCYIIECTBIATh IIOUCK, AaHalW3, CUCTEMaTH3alMI0 MU
WHTEPIPETAINI0 HHPOPMAIH Pa3TUYHBIX BUJOB U (OPM MpeacTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMAIINH;

WCIOJIb30BaTh CpeAcTBa HWH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHM3allMOHHBIX 3aJad ¢ COOII0AeHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH 0€30MacCHOCTH, TUTHEHBI, pecypcocOepexeHns, IpaBoOBbIX U
TUYECKHX HOPM, HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH;



CO3/1aBaTh TEKCThl (DM3MYECKOTO COACPKAaHHS B pPA3IMYHBIX (Qopmarax ¢ y4E€Tom
HazHauyeHUs WHGPOpPMAIMM W LEJIEBOM ayAWTOPUH, BBIOMpaAs ONTUMAIBHYIO (QOpMY
MPEJCTAaBICHNUS U BU3yaIHU3alllH.

KoMMmyHukaTuBHBIe YHUBepcaabHbIe y4eOHbIe JelCTBUSA:

OCYIIECTBIISITH OOIIEHHE HA YPOKaX (PM3UKU U BO BHEYPOUHOU JEATEIBHOCTH;

pacro3HaBaTh NMPEANOCHUTKA KOH(DIUKTHBIX CUTYalluid U CMATYATh KOH(DIUKTHL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3pPEHUS C HCIOJIB30BAHHUEM S3BIKOBBIX
CPEICTB;

[IOHUMAaTh U UCHOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHAUBUIYAIbHON pabOThI;

BBIOMpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBHU € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEN KaKJIOTO YJIEHA KOJUIEKTUBA,

IIPUHAMATh [EJIM COBMECTHOM JEATENBHOCTH, OPraHHW30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUA MO €€ TOCTMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIAJAa U Ka)XJOr0 YYaCTHHKA KOMaHbl B OOLIUI pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

IpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATh WJAEH C NO3WLMU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IIOBEAEHUE B PpA3JIMYHBIX CHUTyalUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcalbHbIC YUeOHbIE AeliCTBUA
Camoopranuszanms:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATENIbHYIO IESITENbHOCTh B 00JacTu (PU3UKU U
ACTPOHOMUH, BBISIBJISITH MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIBHO COCTABJIATH IUIaH PEHICHHs] Pacu€THBIX W KAaUeCTBEHHBIX 3ajay, IUJIaH
BBITIOJIHEHUS] TPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JTaBaTh OLIEHKY HOBBIM CUTYAaIlHsIM;

paciupsaTh paMKH yueOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEATNOYTCHUN;

JieNlaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTDH 3a
pelieHue;

OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHMIO M TPOSBICHUIO OSPYIUIMM B oOnactu  (pusmkwy,
MIOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYIbTYPHBIA YPOBEHD.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHBBHI B AESITEIHHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJILTATOB IEIISM;

BIIaZIETh HABBIKAMU MMO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JeHCTBUN
Y MBICTUTENIbHBIX IPOIECCOB, UX PE3YIbTATOB U OCHOBAHMIA;

WCIOJIb30BaTh MPHUEMBI peIeKCHU IS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIIeHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHHXKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB ACSATEIbHOCTH;

MIPUHUMATD ce0sl, MTOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIECATEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporiecce noctrkeHus TMYHOCTHBIX PE3YIHTATOB OCBOCHHUS MPOTPAMMBI 10 (PU3UKE IS
YPOBHSI CpeHEro 00IIero o0pa3oBaHus y O0Oy4YaIOUIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUIEKT, IPeanoiaraiomuii chopMUPOBAHHOCTD:



CaMOCO3HaHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHHSI Pa3BUTHS COOCTBEHHOU 3MOIMOHATBHOU CheEphI, ObITh YBEPEHHBIM B ceOe;

CaMOPETYJIHPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yYMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIHOCOOHOCTh AMaNTHPOBATHCS K HAMOIMOHAIBHBIM
W3MECHECHUSIM U TIPOSIBIISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUM, BKIIOYAIOIICH CTPEMJICHHE K JOCTWIKCHHIO IEIH WM YCIEXY,
OTNITUMH3M, HUHUITUATUBHOCTh, YMEHUE JICHCTBOBAThH UCXO/IS U3 CBOUX BO3MOHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh AMOIMOHAIBLHOE COCTOSHUE JIPYTHX,
YVYUTBHIBATH €TO MPHU OCYIIESCTBICHUH OOIIECHUS, CIIOCOOHOCTh K COYYBCTBHIO M COTICPEKUBAHUIO;

COIMAIILHBIX HABBIKOB, BKJIFOUAIOIIUX CITOCOOHOCTh BHICTPAUBATH OTHOIICHUS C APYTUMHU
JIOJIbMU, 3200 TUTHCS, IPOSIBIIATH HHTEPEC M pa3periaTth KOH(IUKTHL

MNPEJIMETHBIE PE3YJIbTATHI

K xonuy oOyuenus B 10 kiacce mpenMeTHble pe3yabTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JEMOHCTPUPOBATh HA MPUMEPAX POJib U MecTO (Pu3uku B (HOPMUPOBAHUH COBPEMEHHOM
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IPAKTUYECKOMN
NeSATEIILHOCTH JIFOJIEH;

YUYUTHIBAaTh TPAHUIIBI TPUMEHEHUS HM3YUYEeHHBIX (DU3WYECKUX MOJIENe: MaTtepuaabHas
TOYKa, MHEepUUaibHasl CUCTeMa OTCYETA, aOCOJIOTHO TBEPAOE TeNIOo, MACATbHBIA Tra3, MOJENIU
CTPOCHHMS Ta30B, KUJIKOCTEH W TBEPIBIX TEJ, TOUCUHBIN AIICKTPUUECKHUH 3apsi TP pPEIIeHUN
¢buznueckux 3anay;

pacro3HaBaTh (U3UYECKUE SBICHUS (MPOIecChl) M OOBSACHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETUYECKON TEOpPHH CTPOEHHUS BEUIECTBA U DJIEKTPOIUHAMHKU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJIMHEWHOE MBM)KEHHE, CBOOOJHOE NaJeHHE Tell,
JIBIDKEHHE TI0 OKPYKHOCTH, WHEpPUHUs, B3auMojaeucTBue Tei, Auddy3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX TeJl, U3MEHEHUE 00bEMa Tesl MpU HarpeBaHUU
(oxyakieHnn), TEeIJIOBOE paBHOBECUE, HCIIapeHHe, KOHACHCAlUs, TIaBJIeHUE, KpUCTAIIIN3allus,
KHUIIEHHE, BIaKHOCTh BO3/lyXa, TMOBBIIICHUE JAaBJICHUS ra3a MPH €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBS3b MEXKIy MapaMeTpamMu COCTOSIHHMSI ra3a B H30MpOIeccax, 3JEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3apsJIOB;

OTHCHIBAaTh MEXaHWYECKOE JIBUXKEHUE, HCMOJb3ysl (U3NYECKUE BEIMUYMHBI: KOOPAMHATA,
MyTh, MEpPEMEIlEeHNUEe, CKOPOCTh, YCKOpPEHHE, Macca Tella, CUJIa, UMITYJIbC Tella, KMHETUYeCcKas
SHEeprusi, MOTEHLHUaJbHAs AHEpPrusi, MexaHudeckas padoTa, MeXaHHMYecKas MOIIHOCTb; MpHU
ONMHMCAHWU TMPABWIbHO TPAKTOBaTh (PU3MUECKUNH CMBICH HCHOJB3YEMbIX BEJIMYUH, UX
0003HaYEeHHSI U €IUHUIIbI, HAXOAUTH (OPMYJIbI, CBA3BIBAIOIINE JAAaHHYIO (PU3UYECKYIO BEIUYHHY
C IPYrUMU BEIHMUYNHAMU;

OTHCHIBATh W3YyYEHHBIC TEIJIOBbIE CBOICTBA Tel U TEIUIOBBIC SBIICHUS, HCIOJb3YS
¢dbusznueckue BETUYMHBI: JaBJICHHWE Ta3a, TeMmIepaTypa, CpEeAHsSs KUHETHYecKas OSHepTus
Xa0THYECKOTO JIBUXKEHHUS MOJIEKYJ, CpeIHEKBaJgpaTU4Has CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, padora rasza, kodG(UIHUEHT MOJE3HOro ACWCTBUSA TEIIOBOTO
JIBUTATENS; IPU OMTUCAHUH MPABUIHHO TPAKTOBATH (PU3UUECKUI CMBICI UCIIOJIb3YEMbIX BEIMUHH,
UX O0003HAUEHUS M EIUHHIIBI, HAXOJUTh (OPMYIBI, CBS3BIBAIOIINE MAHHYIO (PU3UYECKYIO
BEITUYMHY C JPYTUMHU BETUUMHAM;

ONUCHIBATh M3YyYEHHBIE 3JIEKTPUUYECKHUE CBOWCTBA BEIIECTBA M JJIEKTPUUECKHUE SBIICHUS
(mporiecchl), UCTONB3YS (U3NYECKUE BEIMYUHBI: ANEKTPUUYECKUI 3apsijl, AIIEKTPUYECKOe TOJe,
HanpsHKEHHOCTh  MOJIsA, NOTEHLMAN, PAa3HOCTh MOTEHIMAJOB; IPU OMNHCAHWU MPaBUIBHO
TPAKTOBAaTh (PUIUUYECKHA CMBICT HCIONb3YEMBIX BEIMYMH, WX OO0O3HAUEHUS W EIWHHIIBI;
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETMUUHY C APYTUMU BETUYUHAMU;

aHAIM3UPOBATh (U3UYECKUE TPOIECCHl M SIBICHHUS, UCTONB3Ys (U3NYECKUE 3aKOHBI U
MPUHIMIEL: 3aKOH BceMupHoro tsrotenus, |, |l u |1l 3akonst HproToHa, 3aKOH coxpaHeHUs



MEXaHMYECKOW SHEPIHH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHIUI CYNEPIO3UIUHN CUII, TIPUHIIUTT
paBHOIPAaBHS MHEPIHATBHBIX CHCTEM OTCUETA, MOJEKYIAPHO-KHHETHYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, a30BbIE 3aKOHBI, CBS3b CPEIHEH KUHETHYECKOW SHEPruH TEIJIOBOTO JIBUIKCHUS
MOJIEKYJ ¢ a0CONIOTHON TemIepaTypoid, MepBBIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHUS
JNMEKTPUUECKOTO 3apsia, 3akoH KymoHa, mpu 3TOM pas3nuuarh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIBI, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIIMITBI ICHCTBHS MaIlIMH, TIPUOOPOB ¥ TEXHUYECKHUX YCTPOICTB;
pa3nuyaTh yCIoBUs UX OE30MACHOTO MCIIOJIB30BAHUS B TIOBCEAHEBHOM KHU3HH,

BBITIOJTHATE JKCIIEPUMEHTHI TI0 HCCIIEJOBAHUIO (DU3MUYECKUX SIBICHUH U TPOIECCOB C
UCTIOJb30BAHMEM  TMpPSIMBIX M KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (OPMYIMPOBATH
npobieMy/3agady ¥ TUNOTE3y Y4EeOHOTO  IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYIOBaHUS, TPOBOIUTH OTIBIT U (POPMYITUPOBATH BBIBOJIHI;

OCYIIECTBIISIT TPSIMBIE W KOCBEHHBIE WM3MEPEHUS (U3UYECKUX BEIWYHH, TPH STOM
BEIOMPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHHS M HWCIOJb30BAaTh HM3BECTHBIE METOIBI OLIEHKH
MIOTPEIIHOCTEN U3MEPEHUN;

WCCIIEZIOBAaTh 3aBUCHUMOCTH MEXAy (U3MUECKUMH BEIMYMHAMH C HCIOJIH30BAHUEM
NpSIMBIX W3MEPEHWH, TPH 53TOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBATH pe3yIbTaThl
MOJTyYEHHOH 3aBUCHMOCTH (PM3MUYECKMX BEIMYMH B BHUE TaOIHIl U rpadUKOB, JENaTh BHIBOJIBI
10 pe3yJbTaTaM UCCIIEI0BaHUS;

cobmoaTh mpaBmia OE€30MacHOro Tpyda HpPW TNPOBEAECHHH HCCIEIOBAaHMH B paMKax
y4eOHOTO OSKCHEepHMEHTa, Y4eOHO-MCCIeIOBATENbCKOH W TNPOEKTHOM JEATETBHOCTH C
WCIO0JIb30BAHNEM U3MEPHUTENBbHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHOW (PU3MUECKOW MOJIENBI0, WCIIONb3YS
(bu3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJaudl BHIOUPATh (PU3MUECKYIO
MOJieNb, BBIAENATH (DPU3MUYECKHE BEIMYMHBI U (OPMYINbl, HEOOXOAMMBbIE Ul €€ pelleHHUs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HaUeHUs (PU3NUECKON BEJINYHHBI,

pelaTh KaueCTBEHHBbIE 3aJauM: BBICTPAUBaTh JOIMUYECKH HENPOTHBOPEUYHMBYIO IETIOYKY
paccykJeHUI C ONOPO Ha N3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMS,;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3a7ad COBPEMEHHbIE HMH()OPMAILIOHHbIE
TEXHOJIOTUU [yl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUU U INPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOM MHGpOpPMAaLUyU, MOJY4EHHOM W3 pPAa3IMYHBIX HCTOYHMKOB, KPUTHUYECKH
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OpPMAILHIO;

IPUBOAMUTH MPUMEPHI BKJIA/JAd POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3MKOB B Pa3BUTHE
HayKd, 00bSICHEHHUE ITPOLIECCOB OKPYKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHUA 1O (HU3UKE B IOBCEAHEBHOM KM3HM JUIs
oOecrieyeHus 6€30MaCHOCTH MPpU OOpALIEHUHN C TPUOOpaAMH U TEXHUUECKUMHM YCTPOHCTBAMH, AJIS
COXpaHEHHUs 3JI0POBbsI U COOJIIOZICHUSI HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpelie;

paloTaTh B IpymIe C BHIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH, IIaHUPOBATh PaboTy
IpYyIIBbl, palMOHAIBLHO paclpelesiaTh O0O0A3aHHOCTH U IUIAHUPOBAaTh JIEATEIBHOCTh B
HECTaHJAPTHBIX CUTYallUsX, JEKBAaTHO OLEHMBATH BKJAJ KaXKJIOTO W3 YYaCTHUKOB TPYIIbI B
peleHre paccMaTpuBaeMOi MpOOIEMBI.

K xoHiy oOyuenust B 11 kJjacce mpeaMeTHble pe3yinbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMEpPAX poJib U MecTo (U3UKU B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKH M TEXHOJOTMH, B MPAKTUYECKOMH
NeATeIbHOCTH JII0JIEH, LIeJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTUHBI MUDA;

YUUTBIBATh TpPAHMIBI TNPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJENe: TOYeuHbIH
ANIEKTPUYECKUI 3apsil, JIyd CBeTa, TOYEUHBIM HCTOYHUK CBeTa, sJepHas MOJEIb aroMma,
HYKJIOHHAs1 MO/JIEJIb aTOMHOTO si/Ipa MPpH PelIeHUN (GU3UUECKUX 3a/1a4;

pacrio3HaBaTh (pu3Myeckue SBICHHS (MPOLECCh) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: >JEKTpUUECKas MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,



XUMHYECKOE, MArHUTHOE JICHCTBUS TOKAa, B3aMMOJICHCTBHE MArHHTOB, JJICKTPOMArHUTHAs
WHIYKIWS, JCWCTBHE MArHUTHOTO TOJS HA TMPOBOJHUK C TOKOM U JBIDKYIIUHCS 3aps,
AJIEKTPOMATrHUTHBIC KOJICOAHUS M BOJIHBI, MPSIMOJIMHEHHOE pacIIpOCTPaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHus, audpakius W MOJNSIPU3ALMS CBETa, JUCICPCUS CBETa,
doToanekrpudeckuii 3pdext (GoTodrPdeKT), CBeTOBOE AaBlIeHNE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHASI M HCKYCCTBEHHAS PATMOAKTHBHOCTE;

OTIMCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYCCKUE, MAarHUTHBIC, ONTHYECKUE,
AEKTPUIECKYI0 TTPOBOJUMOCTh PA3JIMYHBIX CPEl) W JIEKTPOMArHUTHEIC SIBIICHUS (IIPOIIECCHI),
UCTOJIB3YS (U3MYCCKUE BEIMYMHBI: DJJCKTPHUUSCKUH 3apsj, CHIa TOKa, DSJICKTPHYSCKOE
HaIpsDKEHUE, DIIEKTPUIECKOE COMPOTHUBIICHUE, PA3HOCTH TIOTESHITUAIIOB, SJICKTPOIBIKYIIIAS CHJIA,
paboTa TOKa, WHAYKIMS MarHATHOTO TOJs, cwia Awmepa, cuia JIopeHIa, MHIYKTHBHOCTh
KaTYIIKH, JHEPTUs DJIEKTPUYECKOT0 W MArHUTHOTO TIOJICH, TIEPHOJ W YacToTa KOJeOaHul B
KoJIeOaTeIbHOM KOHTYpE, 3aps W CHJIa TOKa B MPOIECCe TAPMOHHYECKUX DIIEKTPOMATrHUTHBIX
KojeOaHuii, (OKyCHOE pacCTOSHHE W ONTHYECKas CHJIa JIMH3BI, NPH OIMCAHUU IPABUIBHO
TPaKTOBaTh (U3WYCCKUH CMBICT HCIOJIB3YEMBIX BEJIMYUH, WX OOO3HAYCHUS W CIWHUIIBI,
YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIONINE JAHHYIO (DU3HUECKYIO BEIMUUHY C APYTUMHU BETUIHHAMU;

OTIMCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHS W IPOIECCHI, HCIOJB3YsS (pU3mdeckue
BEJIUMYHMHBI: CKOPOCTHh JJICKTPOMArHUTHBIX BOJIH, JJTAHA BOJIHBI M YacTOTa CBETa, DHEPIHS H
UMITYJIBC (POTOHA, IEPHUOJI TIOJypaciiajia, SHEPTHS CBSI3W aTOMHBIX Sjep, NPU ONHUCAHUU
MPABWJIBHO TPAKTOBaTh (DM3MUECKUW CMBICT HCIOJIB3YeMBIX BEJIMYMH, HX OOO3HAYCHHUS U
SIMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBSA3BIBAIONIUE TAHHYIO (U3HUYECKYIO BEIIHMYUHY C JAPYTAMHU
BEJTMYMHAMH, BBIUUCIISITh 3HAUCHUE (PU3NICCKOM BEITMUNHBI;

aQHAJIM3UPOBATh (DU3WUYECKUE TPOICCCH M SIBJICHUS, UCTOIB3Ys (PU3NYCCKUE 3aKOHBI U
OpUHOUNBL: 3akoH Owa, 3aKkOHBI MOCIEOBATENIBHOTO M IMAPAJIENbHOTO COEIMHEHUS
NMPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akoH  3JIEKTPOMAarHUTHOW  WMHIYKIHUHM, 3aKOH
MPSIMOJIMHEHOTO PaCIpOCTPaHEHUs CBETAa, 3aKOHBI OTPAKEHMS CBETa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHWe OWHImTeHHa I (QoTodddekTa, 3aKOH COXpPAaHEHUS DHEPrUH, 3aKOH
COXpAaHEHHUs HMITYyJbCa, 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO 3apsiia, 3aKOH COXpaHEHUs
MaccoBOr0 4YHcCIla, HocTynaaTsl bopa, 3aKOH pajMOaKTUBHOTO pacmlaja, MpH 3TOM pa3audarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCIOBUS (TpaHUIIbL,
00J1aCTH) TPUMEHUMOCTH;

OTIPEJIeNIATh HaIpaBJIEHWE BEKTOpa MHIYKIIMM MArHUTHOTO TOJS MPOBOJHHUKA C TOKOM,
cuibl Amniepa u cuibl JlopeHna;

CTPOUTH U OIUCHIBATH U300pakeHHE, CO3/1aBaeMOE INIOCKUM 3€PKaJIoM, TOHKOH JTMH301;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCIENIOBAaHUIO0 (PU3MYECKHX SIBICHUII M MPOLECCOB C
UCIOJIb30BAHMEM TPSAMBIX W  KOCBEHHBIX U3MEpEHHWil: mpu 3ToM  (opMynupoBaTh
npobneMy/3agadyy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOHpaTh YCTaHOBKY W3
MPeI0KEHHOT0 000PYAOBaHUS, TPOBOJAUTH OTIBIT U (JOPMYITHUPOBATH BHIBO/IBI,

OCYILIECTBIISITh MPAMBIE U KOCBEHHBbIE H3MEPEeHUs (U3UYECKUX BEITUYHMH, TpPU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs U HCIOJIb30BaTh H3BECTHBIE METOMBI OLIEHKU
MOTPEIIHOCTEH U3MEpPEHU;

HCCIIEeI0BATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCIOJIB30BaHUEM MPSIMBIX U3MEPEHUM:
MpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3ylbTAThl MOJTYUYEHHOUN 3aBUCHMOCTH
¢bu3nuecKuXx BENWYMH B BHUAEC Tabmull W TpapuKoB, JeNaTh BBIBOJBI IO pe3ylbTaTaM
WCCIIeIOBAHUS;

coOnrofarh mMpaBuiIa O€30MacHOrO TpyAa MPH MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrOo OSKCIIePUMEHTa, Yy4eOHO-UCCIEeNOBATENFCKOH U MPOEKTHOW JESITENbHOCTH C
HCIOJIb30BaHUEM U3MEPHUTENHBIX YCTPOUCTB U JIA0OPAaTOPHOTO 000PYAOBAHUS;

pemath pacuéTHble 3aJa4dl C SBHO 3aJaHHON (U3UYECKOW MOJENbI0, HCIOJIb3Ys
(u3nuecKkre 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAIM3a yCIOBUS 33/1a4l BHIOMPATh (PU3UIECKYIO



MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI M (GOPMYINIbI, HEOOXOAMMBbIC Ui €€ pelieHHs,
IIpOBOAUTD paC‘IéTBI 1 OICHUBATH PCAJIbHOCTD MOJIYYCHHOI'O 3HAYCHUA q)HSI/IHGCKOﬁ BCINYHNHBI,

peiiatb KAa4YCCTBCHHBIC 3a/la4W: BBICTPAUMBATL JIOTUYCCKHW HCHOPOTUBOPCUHUBYIO ILCIIOYKY
paccyXJeHUl ¢ ONOPOH Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUCCKUE SIBIICHHS,

UCIOJb30BaTh MPH pPEIICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(POPMALUOHHBIC
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALMU U IpPEJICTaBICHUS] yuyeOHOU u
Hay4YHO-TIOMYJSIPHON WHMOPMAIMKU, MOJYYEHHONW U3 Ppa3JIMYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UPOBATH NOJTy4aeMy0 HHPOPMAIHIO;

O0OBICHSATH IIPUHIUITBL IICI\/JICTBI/ISI MallluH, HpI/I60pOB U TEXHHUYCCKHUX YCTPOﬁCTB, pa3jinyaTrb
YCTIOBHSI HX 0€30M1acCHOTO MCTIOJIb30BaHUS B TOBCEHEBHOM JKU3HU;

MIPUBOJIUTh IPUMEpPHI BKJIAJA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOT Ui;

HCIIOJIB30BATh TCOPECTUUCCKUEC 3HAHUA II0 (bHSI/IKe B HOBCCHHCBHOI\/’I KHU3HU JIA
obecnieueHrs 0€30MacHOCTH MpHU OOpaIEeHUH ¢ TPUOOPaMU U TEXHUYECKUMHU YCTPOICTBaMHU, JUIs
COXpaHEHHS 3[I0POBBS U COOIIOICHNS HOPM 3KOJIOTHYECKOTO TTOBEICHNS B OKPYKAIOIIEH cpene;

paboTaTh B IPYIIIE C BHITOJHEHUEM Pa3IMUHBIX COLIMATBLHBIX POJIEH, IIIAaHUPOBATh paboTy
rpynmnsl, palnyuoOHAJIbHO PpacCnpeacisaThb 00sI3aHHOCTH U IUIAaHUPOBATh  ACATCIIBHOCTL B
HCCTAHJAPTHBIX CUTyalUAX, aJ€KBATHO OICHHMBATH BKJIAJ KaXXAOTO M3 YYAaCTHUKOB I'PYIIIBI B
pelIeHne paccMaTpuBaeMOi MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
No /n HaumeHoBaHue " TeM Kontposbabie | [pakTnueckue (uudgposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
Pa3znea 1. PUBUKA U METO/JbI HAYUYHOTI'O ITO3HAHUSI
bubmmoreka LHOK
1.1 ®du3nKa U METOJIbI HAYIHOTO IMO3HAHUS 2 0 0 https://m.eds00.ru/7f41bf72
Wroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bubnnoreka HOK
21 Kunemarika ° . 0 https://m.edsoo.ru/7f41bf72
bubnnoreka HOK
2:2 Jlusamuia ! 0 0 https://m.edsoo.ru/7f41bf72
bubnmoreka IHOK
2.3 3aKOHbBI COXpaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKO N 9 0 1 bubnuoteka [HOK
' TCOPHH https://m.edsoo.ru/7f41bf72
bubnuoreka [HOK
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 0 https://m.eds0o.ru/7f41bf72
33 ArperatHble cocTosiHUS BemecTBa. PazoBbie 5 0 0 bubnuoreka LHOK
' ePEXO0Ibl https://m.edsoo.ru/7f41bf72
Htoro no pazneny 24
Pa3nea 4. DJIEKTPOJANHAMUKA
bubnuoreka HOK
4.1 D7IEKTPOCTATHKA 10 . . https://m.edsoo.ru/7f41bf72
4.2 [TocrostHubIi »nekTpudyeckuid Tok. Toku B | 12 1 1 bubnuoreka I[TOK



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

‘ pa3JIMYHBIX CpeAax

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

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



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

11 KJIACC

KosimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jaeiioB " TEeM
Ne i/ ——— Beero Konrpoabneie | [Ipakruueckue | (UuppoBbIe)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsl
Pazgea 1. DJIEKTPOAUNHAMMUKA
11 MarnuTtHOE ToJIe. OneKkTpoMarHuTHas 11 2 2 bubnuoreka HOK
WHJTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUS 1 BOJIHbBI
21 Mexanunueckue u SMEKTPOMArHATHBIE | o 0 1 bubnuoreka [HOK
KoJIeOaHus https://m.edsoo.ru/7f41c97c
2.2 MexaHn4yecKkue 1 3JeKTPOMarHUTHHIE BOJHBL | O 1 0 ll?tl/tISJsI:I;I/On:izlzizoo.ru 17§ 4158712
23 Ok 10 0 3 lr?tptlgg:?/(r)r:.eelijioo.ru/7f4lgﬁg)71§
Hroro mo pazgeny 24
Pasgen 3. OCHOBBI CIEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH
31 OCHOBBI CIelMaIbHON TEOpUHU 4 1 0 bubanorexa HOK
OTHOCHTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTbI KBAHTOBOU ONTUKU 6 0 0 ﬁtytlggl;l/(r)r:i;asoo. ru/7F4 1%90712
bubnuoreka K
4.2 Crpoetne atoma 4 0 0 https://m.edsoo.ru/7f411é9070
bubnuoTteka K
4.3 ATOMHO® A71po ° 0 0 httgs://%w.eedsoo.ru/7f41Lc[S§)7c
Hroro no pazneny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU
5.1 DeMeHThl aCTPOHOMUHU U acTPOPU3UKU 7 1 0 bubnuoreka HOK



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

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

Hroro no pazneny 7
Paznen 6. OBOBLHIAIOIEE IOBTOPEHUE

bubnuoteka OK
6.1 Obobuaromee nosropene 4 https://m.edsoo.ru/7f4ch[97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68



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

IHOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
KoJsmnuecTBo yacos Jata DJIeKTpOoHHbIe UG pOBbIE

Ne n/m | Tema ypoka Beero Konrpoabubie | IIpakTuyeckue W3ydenus o0pa3oBaTe/IbHbIE

padoTsI padoThbI pecypchl

1 ®duznka — Hayka o npupoje. Hayunsie 1 0 0 bubnuoreka [HOK
METO/IbI TO3HAHHS OKPYKAIOIIEr0 MHPa 2.9 https://m.edsoo.ru/ff0c32e2

2 | conpomermott syl e wpa, | 1 0 0 BuGmorera LOK

P Hayt P ba, https://m.edsoo.ru/ff0c33e6
B ITPAKTUYECKOM JIESTEITLHOCTH JIIOACH 3.9
MexaHndeckoe JIBUKCHHUE.

3 OTHOCHTENBHOCTH MEXaHHYECKOTO | 4 0 0 bubnmmoreka HOK
npwkenus. [lepemerieHre, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE 9.9

t | Pasmeyexopemios | 1 0 0 Buamorexa LOK
1 . yexop https://m.edsoo.ru/ff0c3620
MIPSIMOJTMHEUHOE JIBIDKCHUE 10.9

bubnmoreka IHOK

5 CrapToBas KOHTpOJIbHas paboTa 1 1 0 16.9 https://m.edso0.ru/ffoc372e

5 CBoOogHoe rnajieHue. Yckopenue 1 0 0 bubanorexa LHOK
CBOOOHOTO MAJECHUS 17.9 https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiiHoe nuxeHue. J[BuxeHue 1 0 0 bubnuoreka HOK
MaTepHUAIbHON TOYKHU 110 OKPY)KHOCTH 23.9 https://m.edsoo.ru/ffOc3ada
[Ipunuun otHOcuTenbHOCTH [ anmumes. EubimoTexa [IOK

8 WNuepumanpHble  cuctemMbl  otcuera. | 1 0 0 ]

. https://m.edsoo.ru/ff0c3be8
[TepBrriii 3akoH HproToHa 24.9
9 1:[3060103HT3;3- CI/IJ'ICHH];FO 011/;“I PI”;I;?(I(;IE 1 0 0 Eubmiorexa HOK
ynep 1 ) P https://m.edsoo.ru/ff0c3be8
HproToHa a1 MarepuaibHOU TOUKU 30.9

10 Tpertun 3aKOH Hrrotona s 1 0 0 bubnuoreka LHOK

MaTepHaJIbHBIX TOUEK 1.10 https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

3akoH BcemupHOro Ttarorenus. Cuna

11 TSIKECTH. [TepBas KOCMHYECKast bubimotexa 0K
https://m.edsoo.ru/ff0c3d00

CKOPOCTh 7.10
bubnnoreka [HOK

12 Cuna ynpyrocru. 3axon Fyxa. Bec rena 8.10 https://m.edsoo.ru/ff0c3el8
Cuna tpennsa. KoadduuueHt TpeHHs.

13 Cuna CIC))HpOTI/IBJ'IeHgI):Ib rIIIpI/I JIBI/I)P;(eHI/II/I bubmorexa LIOK

https://m.edsoo.ru/ff0c3f76
Tena B XKUAKOCTH HJIH ra3e 14.10
[MocTynarensHOe W BpamjaTelbHOE

14 JBUKEHHE aOCOJIFOTHO TBEPJIOro Tena. bubnuoreka [HOK
Mowment cuibl. I[lieuo cuisl. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPJOTO Teja 15.10
Nmnynsc MaTepuatbHON TOYKH,

15 CHUCTEMBI MaTepHaibHbIX TOYEK. bubnuoteka [HOK
Wmnynbe cuibl. 3aKOH —COXpaHECHHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTHBHOE IBIIKEHUE 21.10
Pabora u MOIIHOCTb CUJIBL.

16 Kunernueckas sHeprus MarepuabHON bubnmoreka HOK
toukd. Teopema 00  H3MEHCHHH https://m.edsoo.ru/ff0c4502
KHHETHYECKON SHEPTUHU 22.10
[TorenmuanpHast SHEPTHUS.

[TorenmuanpHast SHEPIHs 0
17 ne(boph]inOBaHHopf ’ pr};KHEI}-;II;I. bubmmorexa LIOK
https://m.edsoo.ru/ffOc461a
[ToreHuumanpHas SHEpPrus Tena BOIW3H
TIOBEPXHOCTH 3E€MIIU 5.11
[loreHuanpbHBle W HENOTCHUUAIBHBIC
cuibl. CBs3b pabOTHI HENOTCHIIMAIBHBIX
18 CHUII cC HSBfeHeHHeM MexaIII-II/IquKOI/f bubmorexa LIOK
https://m.edsoo.ru/ff0c478c
SHEPrUu CUCTEMBI Tell. 3akoH
COXPAHEHHUs MEXaHUUYECKOU IHEPTUH 1111
JlaboparopHas pabota «VccnenoBanue

19 CBs3M pabOTBHl CHUIIBI C HW3MEHEHHEM

MEXaHWYECKOM DSHEPrMM Tejla  Ha 12.11



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

IIpUMEpPE  PACTSHKEHHMST  PE3UHOBOIO
KTyTa»

20

KontponmeHast  pabora 1o  Teme
«Kunemaruka.  [Iunamuka.  3aKOHBI
COXPAHEHHUS B MEXAHUKE)

18.11

bubnnoreka [HOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
KUHETHUYECKON TeopuHn. bpoyHOBCKOE
nsuxenue. JAudpdysus

19.11

bubnnoreka [HOK
https://m.edsoo.ru/ff0c4dc?

22

XapakTep ABUKEHUS U B3aUMOJICHCTBUSA
yacTUL BemecTBa. Mojenu CTpoeHUs
ra3oB, )KUJAKOCTEW U TBEPABIX TEN

25.11

23

Macca mosekyn. KonudyecTBo BemiecTsa.
[ToctostnHas ABoraapo

26.11

24

TennoBoe paBHOBecue. TemmepaTtypa u
e¢ wu3mepenue. Illkana Ttemneparyp
Henscns

2.12

25

Nneanpupnii raz B MKT. OcHoBHOE
ypaBHeHue MKT

3.12

bubnmoreka [HOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TeMmmeparypa Kak Mmepa
cpeaHen KUHETUYECKOMU SHEPruun
JIBUKCHUS MOJIEKYIL. YpaBHeHue
MenneneeBa-Kianeiipona

9.12

bubnuoreka LHOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlampToHa. 'a30BbBIC 3aKOHBI

10.12

28

JlaboparopHas pabota «VccnenoBanue
3aBUCHMOCTH  MEXIYy I[apameTpaMu
COCTOSIHUS Pa3pEKEHHOT0 Ta3a

16.12

29

W3onpoueccsl B UEaTbHOM raze M HUX
rpaduyecKoe MnpesiCTaBIeHHe

17.12

bubnuoTeka HOK
https://m.edsoo.ru/ff0c570e

30

Buyrpennss SHEPrus
TEPMOAMHAMUYECKOU CHCTEMBI H
cIocoOrl €€ m3MmeHeHus. KoiandecTso
TEIVIOTBI W paboTa. BHyTpeHHss

23.12

bubnuoreka LHOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

OHEpTrusA  OJHOATOMHOI'0O  HMACAJIBHOI'O
rasa

31 Buas! Tenonepenaun bubmmorexa HOK
24.12 https://m.edsoo.ru/ff0c5¢c36
VYienpbHas  TEIUIOEMKOCTH  BELIECTBA. Bu6amorexa ITOK
32 KommuectBo TEIUIOTHI npu https://m.eds00.ru/ffoc5c36
Teronepenaye. AnnabaTHbIN MPoIIece 30.12 " '
33 [IepBblil 3aKOH TEPMOJMHAMHUKHA M €TO0 bubnuoreka [HOK
MPUMEHEHHE K H30MpoIieccam 13.1 https://m.edsoo.ru/ff0c5efc
34 HeobpaTtumocTs mporeccoB B HpUpoOIE. bubnuoreka [HOK
Bropoii 3aKk0H TepMOTUHAMHUKH 14.1 https://m.edsoo.ru/ff0c6230
35 [Mpunmun peiicteus u KIIJI TertoBoi bubnuoreka HOK
MaITHHBI 20.1 https://m.edsoo.ru/ff0c600a
36 Iukn Kapno u ero KITJ] 21.1
DKOJIOTHYECKHE POOIIEMBI
37
TEIUIOPHEPTETUKHI 27.1
38 O6oOmatomuii  ypok «MosexkynsapHas bubnuoteka [HOK
¢busnka. OCHOBBI TEPMOTUHAMUKIY 28.1 https://m.edsoo.ru/ff0c6938
39 5&1?3;1‘;13}1 pa?b(;g;ma " OCHT;I;’I; bubamotexa HOK
’ https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI)Y 3.2
40 [TapooOpa3zoBanne ©  KOHACHCAITHSI. bubanorexa HOK
VcnapeHvie u KUICHIe 4.2 https://m.edsoo.ru/ff0c63b6
a1 AOcomoTHas u OTHOCHUTEbHAS bubnuoTeka [HOK
BJIAXKHOCTb BO3/yXa. HachIeHHbIi map 10.2 https://m.edsoo.ru/ff0c64d8
Teepnoe Teno. Kpucrammmyeckue u
42 aMmopdHbIe Tena. AHM30TPOIUS CBOKWCTB bubnuoreka LHOK
KpuctayuioB.  JKuMaKue — KpUCTaJUIBL. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepUaJIbl 11.2
[1naBnenue u KPUCTAILTH3AIHS. Bubiorexa [IOK
43 V nenpHasg TEImIoTa IIABJICHUS. .
https://m.edsoo.ru/ff0c6708
CyOnumarust 17.2



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bubnuoreka [HOK

44 YPABHEHHE TEILIOBOIO anarica 18.2 https://m.edsoo.ru/ff0c6820
KTpU3alus  Tell KTPUYICCKUH
45 ?az)eﬂﬂp 33111;21 BI:;IIa ?)J;ZKT}P;HqZEKHX bubmorexa LIOK
' https://m.edsoo.ru/ff0c6bcc
3apsI0B 24.2
IIpoBoaHMKM HUDJICKTPUKH u
46 HCI;)J'?YI'(I);[OBOZII-;I/IKI/I. 21321:1)(16;1 Iz:oxpaHeHm[ bubmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
AIIEKTPUUECKOTO 3apsiia 25.2
BzaumopaevcTBu SITTOB. KOH
47 KzfioHZ.He "Cl"oquHHI; v 3?12KTthI2?K1?IH“ bubmmorexa IOK
https://m.edsoo.ru/ff0c6ce4
3apsi 3.3
Hanpssk€HHOCTD 3IE€KTPUYECKOTO MOJIS.

48 [punimn CYNEPIIO3UIINH bubnuoreka [HOK
AIIEKTPUUYCCKUX OJIEH. Jlutuun https://m.edsoo.ru/ff0c6df2
HanpsHKEHHOCTH 4.3

49 PaboTa cui 37€KTpOCTaTHYECKOTO TOJISI. bubnuoteka [HOK
ITorenmman. Pa3HOCTh MOTEHIMATIOB 10.3 https://m.edsoo.ru/ff0c6f00

S0 smecpoctamecion o noe bubmioresa _ LIOK

' https://m.edsoo.ru/ff0c7018

JlunnekTpuueckasi IpOHUIIAEMOCTh 11.3
. bubnuoteka LHOK
51 DnekrpoeéMkocTb. KoHnmencarop 173 https://m.eds00.ru/ffoc7126
52 I?gljgzgg:ro?;HBHepmﬂ 3ap;1rl>:<121-(1:§81r"g bubamotexa LOK
https://m.edsoo.ru/ff0c72c0

KOHJICHCAaTOpa 18.3

53 JlaGopatopHas pabora "M3mepeHue
ANEKTPOEMKOCTH KOHeHCaTOpa" 24.3
[IpuHIMIT  OedCcTBUS W NPUMEHEHHUE
KOHJICHCATOPOB, KOMUPOBAIBHOTO

54 anmapara, CTpYWHOTO IIPUHTEpA.

DneKTpocTaTudecKas 3aIuTa.
3azemiieHne AIIeKTPOIpPrUOOPOB 25.3



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

ONeKTpUYecKuid TOK, YCIOBUS  €r0
cyuiectBoBaHus.  IIOCTOSIHHBIA ~ TOK.

95 Cuia TOKA. Hamnpsoxenue. 0
Comnporusnenune. 3akoH Owma s
y4acTKa 1enu 7.4
[MocnenoBarensHOE, napaieNibHOE,

56 CMEIIIAHHOE COEAMHEHHE MPOBOJIHHKOB. 05 bubnuoteka [HOK
Jlabopatopuass ~ pabora  «M3yuenue ' https://m.edsoo.ru/ff0c74f0
CMEIIAaHHOTO COETMHEHHSI PE3CTOPOBY 8.4

57 PaGora ¥ MOIIHOCTH AJIEKTPUYECKOTO 0 bubnuoreka [HOK
Toka. 3akoH J[xoyns-Jlenna 14.4 https://m.edsoo.ru/ff0c7838
3akoH Oma s NOJHOM (3aMKHYTOI)

AIEKTPUYECKON 11(S1178 Kopotkoe EuGmotexa ITOK

58 3ambikanne.  JlabopatopHass — paboTta 0.5 httos://m.ed /60c7 320

ps://m.edsoo.ru Cc/ae
«3mepenne DJIC wmcTOUHHMKA TOKa H
€ro BHYTPEHHETO COTIPOTHUBIICHUS 15.4

59 KontponpHass  pabora mo  Teme 0 bubnuoteka [HOK
"DeKTpoIMHAMHKA" 21.4 https://m.edsoo.ru/ff0c8c56

60 O6o0maromuii YPOK 0 bubnuoteka [HOK
«DIEKTPOAUHAMHKAY 22.4 https://m.edsoo.ru/ff0c88be
DNeKTpOHHAs MPOBOAUMOCTh TBEPABIX

61 METaJJIOB. 3aBUCUMOCTb COITPOTUBIICHHUS 0
METaJlJIOB oT TEMIIEPATYypHI.

CBepXIpPOBOJIUMOCTh 28.4
DneKTpuueckud TOK B BaKyyMe.

62 y 0
CBoMCTBa IEKTPOHHBIX ITYYKOB 29.4
[TonynpoBOAHUKH, WX COOCTBEHHAs H

63 MpUMECHass MpPOBOAUMOCTb. (CBOHUCTBa 0 bubnuoreka LHOK
p—~n-niepexona. IlomynpoBoaHUKOBBIE https://m.edsoo.ru/ff0c84ae
puOOpHI 5.5

64 HroroBas koHTposbHas paboTa 0 6.5 E’[Ijtlggl;ll(r)]:faelziioo.ru /ffoclélz%lg



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

OnexTpuueckud TOK B pacTBOpax u

65 pacruiaBax DJEKTPONIATOB. | 4 bubnuoreka [HOK
DNEeKTPOIUTHYECKAS JIMCCOIMALIHSL. https://m.edsoo.ru/ff0c84ae
DNeKTpoau3 12.5
DNEeKTPUUECKUH TOK B rasax.

66 CamocTosATenbHbIN noy bubnuoteka [HOK
HECaMOCTOSATEIBHBIM  pa3psi. MoJHHSL. https://m.edsoo.ru/ff0c86fc
[Tnazma 13.5

o DneKTpudecKue MpruOOpsl M YCTPOKCTBA EuGIoTeKa ITOK
M WX TpaKTHYecCKoe mpuMeHeHwe. | 1 }

n 5e30HACHOCTI 195 https://m.edsoo.ru/ff0c8a8a
paBmIIa TEXHUKH 0€3011acHOC

68 PesepBHblit ypok. OOGoOmaromuii ypok 1 bubnuoreka [HOK
no Temam 10 kimacca 20.5 https://m.edsoo.ru/ff0c8f6c

OBUIEE  KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaudecTBO 4acoB

DJIeKTpPOHHbIe IH(POBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJbHbI
o/ Beero poibublie | [IpakTHyeckue e — pa3oBareJ e
padoTsI padoThbI pecypchl
[TocTosiHHBIC MarHHUTBI u 170:¢
B3auMo/ieiictBue. MaruutHoe nose. Bexrop bubnuoreka [HOK
1 . .1 0 0 .
MArHUTHOW WMHAYKIMU. JIMHUM MarHUTHOW https://m.edsoo.ru/ff0c9778
WHIYKIIAA
MaruuTHOE TMOJie NPOBOJHHKA C TOKOM.
2 OmnbiT Opcrena. P JlB3aHMOHefICTBH€ 1 0 0 bubamorexa LOK
https://m.edsoo.ru/ff0c98fe
MTPOBOTHHKOB C TOKOM
JlelicTBME€ MarHUTHOTO MOJIA HA MPOBOJHUK
3 ¢ tokoMm. Cmma Awmmepa. JlabopaTopHas 1 0 1 bubnuoteka [HOK
pabota «HcenenoBanue JIEUCTBUSA https://m.edsoo.ru/ff0c9ac0
MTOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»
eiictBue MarHuTHOTO oJIst Ha
4 IILIBI/Imymy}OCﬂ 3apsokeHHyro yactuiy. Cuma | 1 0 0 bubmotexa HOK
https://m.edsoo.ru/ff0c9df4
Jlopenma. PaboTa cwbl Jlopenia
bubnuoreka LHOK
5 Bxoanas koHTpoJibHAs paboTa 1 1 0 https://m.eds00.ru/ffocosfe
DnekTpomMariutHas — uHAykuus.  [lotok
6 BEeKTOpa MarHuTHoMl wumHaykuuu. OJC 1 0 0
UHIYKIUA.  3aKOH  DJIEKTPOMarHUTHOU
unaykuuu Papanes
Jlaboparopnas  pabota «MccnemoBanue
SIBJICHUS DJIEKTPOMArHUTHOW HMHIYKIIUN. bubnuoreka LHOK
7 1 0 1 .
JIaboparopHas pabota «M3yuenue https://m.edsoo.ru/ff0cal50
MarHUTHOTO TOJISl KATYIITKU C TOKOM»
NuayktuBHOCTE. SIBIEHUE CAMOWHIYKIIUU.
8 OJIC camoMHIyKIMU. DHEPrUusi MarHUTHOTO 1 0 0 bubnnoreka [HOK
0JIS KaTYIIKU C TOKOM. DIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
mnoJie



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

TexHuueckue YCTpOHCTBA u ux
IIPUMEHEHHUE: IIOCTOSIHHBIE ~ MArHUTHI,
AJIEKTPOMAarHMTHI, JIEKTPOIBUraTEb,
YCKOPHUTENH JIEMEHTaPHBIX 4acTull,
VMHJYKIMOHHAs [1eYb

10

O6o6marmuii  ypok «MarHuTHOE TI0JIe.
SHGKTpOMaFHI/ITHaﬂ HUHAYKIHWS)

bubmnoreka HOK
https://m.edso0.ru/ff0cab82

11

KontponbHas padota nmo teme «MaraHutHoe
I10JI€C. SHCKTPOMaFHI/ITHaSI HUHAOYKIUA)

bubnnoreka HOK
https://m.edsoo.ru/ff0cad58

12

CBoOOJHBIE MeEXaHUYECKHE KoJieOaHus.
lapmonundeckne KoJyieOaHws. YpaBHEHHE
rapMoHn4Yeckux kosiebanuii. [IpeBpamenue
SHEPTUHU

bubnnoreka HOK
https://m.edsoo.ru/ff0caf06

13

Jlabopatopnass pabota «McciaempoBanue
3aBUCHMOCTH TIEPHOJIa MaJbIX KOJeOaHMi
rpy3a Ha HHUTH OT JUIMHBI HUTH W MAacChI

rpy3a»

14

KonebaTenbHbIE  KOHTYP. CBoOogubie
AJIEKTPOMArHUTHBIC KoJieOaHHs B
UJCAIbHOM  KOJIcOaTelbHOM  KOHTYpeE.
AHaIOTUS  MEXKIy MEXaHHYECKUMHU U
3JIEKTPOMArHUTHBIMH KOJICOAHUAMU

bubnuoreka [HOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPrud B HUJCATBHOM KoJeOaTeIbHOM
KOHTYpe

bubnuoreka LHOK
https://m.edsoo.ru/ffOch9c4

16

HpeHCTaBHeHI/IC () 3aTyXarouux
KOJIeOaHMIX. BBIHY)KIICHHBIG MCXaHHUYCCKHUC
KoJIeOaHusl. Pe3onanc. BBIH}’)KIICHHBIC
QJICKTPOMAIHUTHBIC KoJIeOaHHS

bubnuoreka HOK
https://m.edsoo.ru/ffO0cbb86

17

IlepeMeHHBIM  TOK. CuHyconnanbHbIN
IIEPEMEHHBIN TOK. MOIIIHOCTE IEPEMEHHOTO
TOKAa. AMIUIMTYJHOE U  JIEWCTBYIOILEE
3HAUEHHUE CUJIbI TOKA M HANIPSDKEHUS

bubnuoreka LHOK
https://m.edsoo.ru/ffOchd34



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

Tpancdopmarop. IlpousBoacTso, nepenava

18 .
1 IOTPEeOIICHUE ICKTPUUECKOHN SHEPrun
YCTpOHCTBO M MPAKTUYECKOE MPUMCHECHUE
19 BHGI?T WYIECKOTO P 3BOHKA II?GHG aTopa bubmorexa LOK
P . paTop https://m.edsoo.ru/ff0cc324
MIEPEeMEHHOTO TOKa, JIMHHI JIeKTpoTiepeayd
DKOJIOTUYECKHE PUCKH TIPU TMPOU3BOJICTBE
20 anekTpodHeprun. KynbTypa ncnosb30BaHus
AJIEKTPOIHEPTHH B TTOBCETHEBHOW YKH3HU
MexaHn4eckue BOJTHEI, YCIIOBUS
21 pactipoctpanenus.  [lepuoa.  CxopocTh bubnuoteka [HOK
pacrpocTpaHeHHs] W JUIMHA  BOJIHBIL https://m.edsoo.ru/ffOccab4
[ToniepeyHsbie U MPOTOTBHBIC BOJTHBI
3Byk. CkopocTh 3ByKa. ['pOMKOCTBH 3BYyKa. bubnuoteka [HOK
22 .
Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMAarHuTHbIE BOJIHBI, ©X CBOWCTBA U bubnuoteka HOK
ckopocTh. [1Ikana 3eKTpOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
o [IpuHIUIBI PAaAMOCBSI3M W TEICBUIACHUSI.
PazButue cpenacts cBa3u. Pagnonokarus
o5 KontponpHas pabora «Konebanust wu bubnuoteka I[HOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeliHOE pacpoCTpaHEHUE CBETa B
26 OI];)HO OIHOMN ¢ eﬁe {“)oquHblﬁ HMCTOYHHUK bubmnorexa HOK
p pEAC. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OtpaxkeHre cBeTa. 3aKOHBI OTPAKCHUS
27 CBeI;a [Toctpoenune  u300 axcerl)-mlzf B bubnnorexa HOK
' p p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
[Ipenomiienne cBeta. IlosiHOE BHyTpeHHee
28 0Tp axenue. IlpenaenbHBIM yromu leIE))HHOFO bubmotexa LOK
p - bed yr https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAXKECHHUSI
JlaGopaTopHas pabora «3mepenne bubnuoreka [HOK
29 .
MOKa3aTessl MPETOMIICHHSI CTEKIIa) https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [locTpoenne u3o0paxxeHuil B IMH3E. bubnuoreka ITOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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

dopmysla TOHKOW JIMH3bI. YBEJIUYEHUE
JIMH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopras pabora  «MccnenoBaHue

31 . o
CBOMCTB M300paKEHUH B JIMH3aX)
Hucnepcus ceera. CioxHbI cocTaB 6esoro
32 ceera. llger. JlaGoparopmas  pabGota
«HaOnronenue qucnepcuu cBeTay
33 WNurtepdepennus ceera. Judpakuus cpera. bubnuoreka [HOK
JludpakimonHast penérka https://m.edsoo.ru/ff0ced22
34 [TontepeynocTts CBETOBBIX BOJIH. bubnuoreka [HOK
[Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTtuueckue npubOpPel M YCTPOMCTBA U
YCIIOBHUS WX 0€30IaCHOTO TPHUMEHEHUS
I'panuiibl  MPUMEHUMOCTH K HYECKON
36 MIe);a(aHEKH. pHoeCTyngfm flfggnaizﬁgn‘ bubmorexa LOK
https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIIHOCTH
| omespmeor e
https://m.edsoo.ru/ff0cfa42
JUTAHBI
3B | ot Coxn sacest o onepraer u bubmotera _ LIOK
) https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPrusi MOKOs
39 Kontponpaas pabora «Ontuka. OCHOBBI bubnuoteka [HOK
CIENUAIBHON TECOPHH OTHOCHTEIHHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Popmyna Ilnanka. DHeprus u bubnuoreka [HOK
UMITYJIbC (HOTOHA https://m.edsoo.ru/ffOcfel6
a1 OtkpeiTHe U uccinegoBanue Gorodddexra. bubnuoreka [HOK
OmnpiTel A. I'. CToneToBa https://m.edsoo.ru/ffOcffc4
22 umuneiina 2 porosppera. <Kpacan bubmiorera _LIOK
' https://m.edsoo.ru/ff0d015e
rpanuna» Gorosdpdexra
43 JNlaBnenue ceera. OmbiTel 11. H. JleGenera. bubnuoreka ITOK



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

XUMHUYECKOE JIEUCTBUE CBETA

https://m.edsoo.ru/ff0d04a6

TexHuueckue yCTpOWCTBa M IPAKTHYECKOE

44 npuMeHeHune: (poTosrnemMeHnTt, (HOTOHATIHK,
coJIHEeYHast OaTapesi, CBETOIUOT
45 Pemienne 3amau mo TeMe «DIEMEHTHI bubnmmoreka [HOK
KBAHTOBOM OITHKU https://m.edsoo.ru/ff0d0302
Mopens atoma  ToMmcoHa. OnbITHI
46 Pezgpq)opﬂa M0 PpacCesHHUIO O-YaCTHII. bubmmorexa IOK
https://m.edsoo.ru/ff0d091a
[lmanerapHast MOJIE€Ib aTOMA
bubnuoteka OK
47 Hoctynatst bopa ttpsim edsoo.ru/ffodoata
N3nydenne w mnorjomieHue (POTOHOB NpHU
48 nepey:one aToMa ¢ onllforo yp?mm 3Heprﬁp1 bubmotexa HOK
. https://m.edsoo.ru/ff0dOafa
Ha qpyroii. Buasl criekTpos
BoiHoBEIE cBOMCTBAa dYacTull. BOJHEI ¢
49 bpowis. KopmnyckynsipHO-BOJIHOBOH bubnuoteka [HOK
nyanmu3M. CHOHTAaHHOE W BBIHYXKICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4YeHue
o | e pamcsnmCT. - Oms Bimores L0k
https://m.edsoo.ru/ffod0fd2
PaOAKTUBHOTO U3TY4YCHHUS
CowucTBa anb(da-, 6era-, raMMa-u3IIydCHHUS.
51 BnusiHue paauoakTHUBHOCTM Ha  KHBBIE
OpraHu3Mbl
OTkpbITHE MIPOTOHA M HEUTpPOHA. M30TOMBL
52 Anbda-pacnan. DNEeKTPOHHBIN u bubnuoreka [HOK
MO3UTPOHHBIK  OeTa-pacmap. I'amma- https://m.edsoo.ru/ff0d1162
U3ITy4YeHUE
DHeprusi CBA3U HYKIIOHOB B sifjpe. SnepHbie
53 peakuuu. SnepHeid peakrop. I[IpoGremsl, bubnuoreka [HOK

MIEPCIIEKTUBBI,  DKOJIOTUUECKUE  aACIIEKTHI
SJIEPHON YHEPTETUKHU

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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54

DneMeHTapHbIe YaCTHULBI. OTtkpbiTHE
no3utrpoHa. Metoabpl  HaOMOJAEHUA U
perucTpanvy  3JIEMEHTAPHBIX  YacTHLL.
Kpyrubrit CTOI «DyH1aMEHTaIbHBIE
B3aMMOJICUCTBUS. EaMHCTBO (u3nveckon
KApTUHBI MUPa»

bubnnoreka [HOK
https://m.edso0.ru/ff0d0e38

55

Ortanbl pa3BuTus actpoHomuu. [Ipuknagnoe
i MHPOBO33PEHUYECKOE 3HAYEHUE
acTpoHoMuu. Buag  3BE€3gHOrO  Heoa.
Co3Be3nus, sIpKue 3BE3MbI, IUTAHETHI, UX
BuuMoce JaBmkeHre. CoJIHeUHas cucTeMa

56

Counnre. CoHeuHas aKTUBHOCTb.
Ncrounuk sueprun CoJlHIA U 3BE3]T

57

3BE31bI, MX OCHOBHBIE XapaKTEPHUCTHUKHU.
3BE3apI  TJIABHOW  MOCJIENOBATEILHOCTH.
Buyrpennee CTpOEHHUE 3BE3.
CoBpeMeHHbIE MIPEACTABIICHUS 0
MPOUCXOXKACHUM M HBosronuu CoJiHIAa Hu
3BE3]T

58

Mineunbid Ilyrb — Hama ['anakTuka.
Ilonoxxeune wu nBuwxkenune CoiHOAa B
lanaktuke. ['amaktuku. Ye€pHbie IbIpbl B
sJIpax TaJlakTUK

59

Bcenennas. Paz6eranue ramaktuk. Teopwus
Bosbmoro B3peiBa. PennkToBoe HU3inydeHuHe.
Meraranaktuka

60

Hepemennsie npo0ieMbl acTpPOHOMUU

61

KontponbHas paborta «ONeMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6oOmaromuit  ypox. Ponab ¢usuku u
aCTPOHOMUU B SKOHOMMYECKOM,
TEXHOJIOTUUECKOM, colaabHOM u
ITHYECKOH cdepax JIesTEIbHOCTH YeTI0OBeKa



https://m.edsoo.ru/ff0d0e38

O6o6maromuii ypok. Poib u mecro ¢puzuku

63 U acTpOHOMHH B COBpPEeMEHHOW HayuHoOu | 1
KapTHHE MHpa
Oo6o06maromuii  ypok. Ponb  Qusmueckoit
64 Teopud B (POPMHUPOBAHUU TIpeCTaBIeHUH 0 | 1
¢bu3nvecKoil KapTHHE MUpa
Oo6oOmaromuii  ypok. MecTto ¢uzndeckoit
65 KapTUHBl  MHpa B oOmeM  psay 1
COBpPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABIICHUH O IPUPO/JIE
66 HToroBast KOHTpOJIbHAS paboTa 1
67 PesepBHbII _ YPOK. Onrtuka.  OCHOBBI 1
CTIEIMABHON TEOPHH OTHOCHTEIBHOCTH
68 Pezepubiit  ypok. KsantoBas  ¢usuka. 1 bubnuoreka [HOK
DjieMeHTBI aCTPOHOMHHU U aCTPOGDHUIUKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

MPOBEPSAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble mpeAMeTHbIE Pe3yJbTAThl OCBOEHHSI OCHOBHOII
o0pa3oBaTeIbHOI MPOrPaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

10.1

JleMOHCTpHpOBaTh Ha MPUMEPaxX Pojb U MeCTO (GU3UKU B (POPMHUPOBAHUU
COBPEMEHHOM Hay4HOW KAPTHUHBI MHUPA, B Pa3BUTUU COBPEMEHHON TEXHHUKHU
Y TEXHOJIOTHH, B IPAKTHYECKON IEATEIbHOCTH JIFOAEH

10.2

YuuThIBaTh TpaHULBl NPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJesei:
MarepuaigbHas TOYKa, WHEpPIHMAIbHAs CHCTeMa OTcu€Ta, abCOITIOTHO
TBEPAOE TEJNO, UACANBHBIA TIa3; MOJEIU CTPOCHUS Ta30B, JKUAKOCTEH M
TBEPABIX TEJ, TOYEYHBIM DIIEKTPUUYECKUM 3apsl — TP pEIICHUH
(bu3nuecKkux 3a1a4y

10.3

Pacno3naBate ¢usmueckue sBieHust (mpouecchl) M OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KHHETUYECKOH  TEOpUH
CTpOEHHUs  BellecTBa U  DBJIEKTPOJAUHAMHKHU:  pPAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE IBUKEHUE, CBOOOJHOE IMaJieHuEe Ted,
JBUKEHUE 0 OKPYKHOCTH, MHEpPIMs, B3aumojeictsue Ten; auddysus,
OpOYHOBCKOE JBHXKEHHE, CTPOEHUE JKMIKOCTeH U TBEPABIX Tel,
n3MEHeHne 00bEéMa Ten TpH HarpeBaHWW (OXJIAKIACHUHU), TEIMIOBOE
paBHOBECHE, HCIIApEHHME, KOHJEHCAlMs, IUIaBJIEHUE, KpUCTAJUIM3aLus,
KUIIEHUE, BIIAXHOCTh BO3AYyXa, IIOBBIIICHHWE MAABJIEHUS Ta3a IpH €ro
HarpeBaHUM B 3aKPBITOM COCYAE, CBSI3b MEXKIY MapaMeTpamMH COCTOSHHS
ra3a B M30Ipolieccax; dJIEKTpU3alys Tell, B3aUMOJICHCTBUE 3apsiI0B

10.4

OnuceiBaTh MEXaHUUYECKOE ABMXKEHUE, UCHOJB3YS (U3NUYECKUE BEIMYUHBI:
KOOpJMHAaTa, MyTh, IEpeMeLIeHHEe, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUIa,
UMIYJIbC TeJa, KUHETUYEeCKash »SHEeprusi, MOTeHIMAIbHAs DHEPrHus,
MexaHudeckass paboTa, MeXaHM4YecKass MOIIHOCTb, TIpU ONUCAHUU
IPaBWJIBHO TPAKTOBAaTh (PU3UYECKHI CMBICT UCHOJIB3YEMbIX BEIMYUH, UX
0003HaYeHHs] M EIUHHIIBI, HAXOAUTHh (HOPMYIBI, CBS3BIBAIOLIUE TAaHHYIO
(hU3MYECKYIO BEIUUUHY C APYTUMU BETUYUHAMU

10.5

OnuceiBaTh M3YyYECHHbIEC TEIUIOBBIE CBOWCTBA TEJl M TEIJIOBBIC SIBJICHUS,
UCTOJIb3Ys (PU3NUYECKHUE BEIUUMHBI: JaBJICHHUE ra3a, TeMreparypa, Cpeass
KUHETHYeCKast SHEprus Xa0THUYECKOTO JBUKEHUS MOJIEKYII,
CpelHEeKBagpaTUyHas CKOPOCTb  MOJEKYyJ, KOJHMYECTBO  TEIUIOTHI,
BHYTPEHHsISI dHeprus, pabora ra3a, Kod(p(GUIHUEHT MOJE3HOro NeHCTBUL
TEIUIOBOTO  JBWUraTenisi; MpH  ONWCAHWM MPaBUIBHO  TPAKTOBAThH
(u3MYecKuil CMBICT UCHOJIb3YeMBIX BEIWYUH, HX OO0O3HAYCHHUS U
eAVHUIIBI, HAXOAUTH (OPMYIBI, CBS3BIBAIONINE JAaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTHUMH BEJIMYUHAM

10.6

OnuceIBaTh N3YYCHHBIC QJICKTPUYICCKHUC CBOMCTBA BCIICCTBA )51
QJICKTPUYCCKHUEC ABJICHHUA (Hpoueccm), HCIIOJIb3YA (I)I/ISI/I‘IGCKI/IG BCJIIMYHHBI:
BHGKTpI/I‘{eCKI/Iﬁ 3apsad, OSJCKTPUYCCKOC II0JIC, HaHpH)KéHHOCTB I10JI4,
IMMOTCHIHUAIL, PA3HOCTb MOTCHIHUAJIOB; IIPHU OIMMMUCAHUHN IMPABUIIBHO TPAKTOBATH
(I)PI3PI‘-I€CKPII>1 CMBICJI UCIIOJIb3YEMbBIX BCIIMYUH, UX 0003HaYCHUS U CAWHUIIBI,
YKa3bIBaATb (I)OpMyJ'IBI, CBA3BIBAIOIIUC JTAHHYIO (I)I/I3I/I‘-IGCKYIO BCIIMYHUHY C
APYTUMH BCIIMUNHAMU




10.7

aHATM3UPOBATh (PU3NUYECKUE MPOLIECCH U SIBICHHS, HCIIONIB3Ys (PU3NUECKUe
3aKOHBl U NPUHIUIBL 3aKOH BceMupHoro tsroreHus, |, |l u Il 3akonbl
HproTOHA, 3aKOH COXpaHEHUS MEXAaHMUYECKON SHEpruH, 3aKOH COXpaHEHMs
UMITyJbCa, MPUHLUI CYNEPIO3ULMU CWJI, NPUHLUI PABHOIPABUS
MHEPLHAJIbHBIX CHCTEM OTCUYETA; MOJIEKYISIPHO-KUHETUYECKYIO TEOPUIO
CTPOCHMS BEIECTBA, TIa30BbIE 3aKOHBI, CBSI3b CPEOHEH KUHETUYECKOMN
SHEPruu TEIUIOBOTO JBUKEHHS MOJIEKYJ C aOCOJIOTHOM TemmepaTypou,
HEepBbIH 3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsia, 3akoH KyinoHa; mpu 3TOM pasinuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHUYeCKOE BBIPAKEHUE U YCIIOBUA (TpaHUILIbI, 00JIacTH)
MIPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIE TMPHUHIMIBI JEHCTBHS MalllWH, OpUOOpOB U
TEXHUYECKUX  YCTPOWCTB;  pas3auyarh  YCIOBUA HUX  0€30IacHOro
HCII0JIb30BAHNUS B TOBCEIHEBHOM JKU3HU

10.9

Brimomaars OKCIICPUMCHTEI 110 HCCIICAOBAHUIO (1)I/ISI/ILI€CKI/IX SIBJIEHUN U
IIPOUECCOB C UCIIOJIB30BAHUEM IIPAMBIX U KOCBCHHBIX I/I3MepeHI/II\/JI; IIpru 5TOM
dbopmynupoBaTh IpodeMy (3amady) U TUMOTE3y YU4eOHOTO DKCIIEPUMEHTA,
coOMparh YCTaHOBKY W3 MPEIIOKEHHOTO 000PYI0BaHUS, IIPOBOIUTE OIBIT
1 (OPMYyIUPOBATH BBIBOIbI

10.10

OcymiecTBiATh NpsiIMble U KOCBEHHbIE HM3MEpEHUs] (PU3UUYECKUX BEJINYMH;
IpU 3TOM BBIOMpATh ONTUMAIbHBIA CIOCO0 U3MEPEHHS U HUCHOJIB30BaTh
W3BECTHBIE METO/IbI OLIEHKH NOTPEMIHOCTEN N3MEPEHNUN

10.11

HccnemoBaTh  3aBHCHMOCTH  MEXKIY (U3HYSCKUMH — BEJIMYMHAMH  C
WCIIOJIb30BAHUEM  TIPSIMBIX HW3MEPEHUH; TPH OSTOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHUPOBATh  pe3yIbTaThl  IMOJyYEHHOH  3aBUCHMOCTH
(bM3UYECKUX BEIMYMH B BHJE TaONHI] M TpadUKOB, JETaTh BBIBOJIBI II0
pe3yJibTaTaM UCCIICIOBAHMS

10.12

CobmnronaTh npaBmiIa 6€30MAaCHOTO TPy/a MPHU MPOBECHUN UCCIICAOBAHHHA B
pamMKax  y4eOHOTO  OSKCIIEPUMEHTa,  Y4eOHO-UCCIEIOBATCILCKOW |
IPOEKTHOM JEATEIHOCTH C UCTIOJIb30BAHUEM M3MEPHUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 00OPYTIOBAHUS

10.13

Pemats pacuérHble 3amauM C SBHO 33JaHHON (PU3NYECKOM MOJENbIO,
UCTOJIB3Ys (pU3MUecKHue 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHAJIW3a yCIOBUS
3a/1auM BBIOUPATh (PU3MUECKYI0 MOJEIb, BBIICIATh (GU3NUECKUE BEIHUMUHBI
u Qopmynbl, HEOOXOAUMBIE JUid €€ pEelIeHUs, MPOBOIUTH PacuéThl U
OIICHUBATh PEAIbHOCTb MOJYYEHHOTO 3HaYeHHs (PU3NUECKON BETMUHUHBI

10.14

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDH JJOTHYCCKH
HCIIPOTHUBOPCUUBYHO ICIIOYUKY paccy;xz[eHHﬁ C OHOpOﬁ Ha H3YUCHHBIC
3aKOHbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/IC SABJICHUA

10.15

Hcnonws3oBaTh  MpM  pelleHMM  Y4eOHbIX  3a7ad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTHMM  JUIS  [OMCKA, CTPYKTYpHUpPOBAHUS,
UHTEpHpeTallud M MpeACTaBIeHUS Yy4eOHOM U Hay4dHO-NOMYJSpHOM
UHpOpMaLlUY, TOJXYYEHHOW M3 pAa3IUYHBIX HCTOYHHMKOB; KPUTHUECKU
aHAJIM3UPOBATh MOJy4aeMyI0 HH(OpPMAITUIO

10.16

[TpuBoAUTE MpUMEPHI BKJIAZA POCCUICKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAayKH, OOBSICHEHHE IMPOLECCOB OKPYKAIOLIETO MHpaA, B
pa3BUTHE TEXHUKU M TEXHOJIOTUI

10.17

Hcnonbs3oBaTh TeOpeTHdecKue 3HaHUA MO (U3MKE B MOBCEJHEBHOMN JKU3HU
i obecriedeHus 0€30MacHOCTH MpH  OoOpalieHuu ¢ npubopamu U




TEXHUYECKUMHU YCTPOUCTBAMH, JJISi COXPAHEHUS 3J0POBBS M COOIIOJICHHUS
HOPM 5KOJIOTMUECKOT'0 IMOBEJICHUS B OKPYXKAIOUIEH cpefie

10.18

PaGOTaTB B Ipylrmic€ C BBIIIOJHCHHCM PpPa3sjiMYHbIX COLOUAJIBHBIX poneﬁ,
IJIAHUPOBATh PabOTy TPYMIIBI, PAIIMOHATBLHO PACHpPENessaTh 00sSI3aHHOCTH
U IUIaHUPOBATL ACATCIIBHOCTb B HCCTAHAAPTHBLIX CUTyallUAX, aJC€KBATHO
OLCHHMBATL BKJIAJ KaXJI0ro #MW3 YYaCTHUKOB TPYIIIbI B PCHICHUC
paccMaTpuBaeMOM MPOOIEMBI

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble mpeaMeTHbIE Pe3yJbTATHI OCBOEHHSI OCHOBHOII
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHET0 001IEro 00pa3oBaHMs

111

JleMoHCTpHpOBaTh Ha MPUMEPAX POJib U MECTO PU3UKH B (POPMUPOBAHUU
COBPEMEHHOM Hay4HOW KAPTHUHBI MHUPA, B Pa3BUTUM COBPEMEHHOW TEXHUKHU
U TEXHOJIOTHI, B NPAaKTHYECKOW IEATEIbHOCTH JIFOACH, LEIOCTHOCTh U
€IMHCTBO (hM3MUYECKOM KapTHHBI MHUpa

11.2

Y4uThIBaTh TPaHUIBl TNPUMEHEHHUS HU3YyYEHHBIX (U3MUECKUX Mojesei:
TOYEYHBI DJIEKTPUUYECKUM 3apsj, SAAEpHas MOJAENb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO siipa MpHU peleHNH PU3NUYECKHUX 3a7a4

11.3

PacrnioznaBate (uznueckue sBaeHUS (MPOLEcchl) U OOBACHATH X HA OCHOBE
3aKOHOB 9JIGKTPOJAMHAMUKHA ¥ KBAHTOBOM (M3HMKH: DIIEKTpHUYECKas
MPOBOJMMOCTh, TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MArHUTHOE IEeHCTBUS
TOKa, B3aUMO/ICIICTBUE MAarHUTOB, 3JICKTPOMarHUTHAs MHAYKIUS, IeHCTBUE
MarHUTHOTO TIOJII Ha TMPOBOJHUK C TOKOM M JBIKYLIUHCS 3apsf,
ANEKTPOMArHUTHBIE KojeOaHus u BOJIHBI, IPSIMOJIMHEHHOE
pacnpocTpaHeHUE CBETa, OTpPaKEHUe, TMpeloMiIeHrne, HHTephepeHLns,
TUudpakiys U MOJIpU3alus CBETa, JUCIEpPCUsl CBeTa, (POTOIIEKTPUUECKUI
ahdext (hororddekrt), cBeToBOE NaBlieHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aToMa  BOJOpOJa,  ©CTECTBEHHas W  HCKYCCTBEHHas
Pa0aKTUBHOCTh

114

OnuceiBaTh U3y4eHHbIE CBOMCTBA BElIECTBA (DJIEKTPUUYECKUE, MAarHUTHEIE,
ONTUYECKUE, DOJCKTPUUYECKYI0 IPOBOJAUMOCTb PA3NIUYHBIX Cpea) |
JNIEKTPOMArHUTHbIE  ABJIEHUS  (TIPOLIECCHI), HCMOJNB3yd  (pU3mveckue
BEJIMUMHBI: AIIEKTPUYECKUI 3apsijl, cujla TOKa, SJEKTPUUYECKOE HaApsHKEHUE,
ANEKTPUYECKOE COMPOTUBIIEHHE, pa3sHOCTh mnoTeHnuanos, JJIC, padora
TOKa, WHIYKLIMS MarHUTHOTO 1ons, cuina Awmmepa, cuna Jlopenia,
UHAYKTUBHOCTh KaTyIIKU, SHEPTHUS AJIEKTPUYECKOT0 U MAarHUTHOTO TOJEH,
NepUoJ] U YacToTa KojeOaHui B KojeOaTeIbHOM KOHTYpE, 3aps U cuia
TOKa B TMpOLIECCE TapMOHUYECKHX DJIEKTPOMATHUTHBIX KoJeOaHUH,
(oKycHOE pacCTOssHHE€ ¥ ONTHYECKash CHUJla JMH3BI; TpPU ONUCAHUU
NPaBUJIBHO TPAKTOBATh (PU3UYECKHI CMBICT HCHOJIB3YEMBIX BEIHUYUH, UX
0003HaYeHHs] U €IWHUIIBI, YKa3bIBaTh (POPMYJBI, CBS3BIBAIOIIUE JTAHHYIO
(U3MYECKYIO BETHUUHY C APYTUMU BETUYHHAMU

115

OnuceIBaTh HU3YUYCHHBIC KBAHTOBBLIC SABJICHUA MW TPOLCCCHI, HCIIOJIB3YyHA
(I)I/BI/I‘IGCKI/IC BCJIMYUHBI: CKOPOCTH JJICKTPOMATrHUTHBIX BOJIH, IJIMHA
BOJIHBI MW YaCTOTa CBETA, OHEPIruss MU HUMIIYJIbC (I)OTOHa, nepuon
nogypacmnana, SHCPrusgd CBA3U aTOMHBIX AACP; IMPU OMUCAHUU TTPABUJIBHO
TPAKTOBATH (I)I/IBI/I‘-ICCKI/II\/'I CMBICI HCIIOJIb3YCMBbIX BCJIMYHNH, nx




0003HAYCHHUS M CIUHMIIBI; yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIIME TAHHYIO
(GU3NYECKYI0 BEIUYMHY C IPYTMMH BEJIMYMHAMH, BBIYHCIISATH 3HAUCHHUE
(hU3HYECKON BEIIMUUHBI

11.6

Ananu3upoBaTh (GU3NIECKUE TPOLIECCH U SIBJICHUS, UCTIONB3Ys (PU3NIECKUE
3aKOHBl M TNpUHLUIBL: 3akoH Owma, 3aKOHBI TIOCJIENOBAaTEIbHOIO U
NapaJjIeIbHOTO COESAMHEHUs IPOBOJHHUKOB, 3aKOH J[xoyns — JleHua, 3akoH
AJIEKTPOMArHUTHON WMHAYKIMH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPaHECHUS
CBETa, 3aKOHbl OTPAXKEHUS CBETA, 3aKOHbI IIPEJIOMJICHUSI CBETA, YPAaBHEHUE
OiHmreiiHa s GoTodddexTa, 3aKOH COXpAaHEHHUS DHEPTHUH, 3aKOH
COXPaHEHUs UMIIYJIbCa, 3aKOH COXPAHEHUs IEKTPUUECKOTO 3apsi/ia, 3aKOH
COXpPaHEHHUsl MacCOBOr'0 YMCIIA, MOCTYNAThl bopa, 3aKOH paglOaKTUBHOTO
pacmaza; mpu 3TOM pPa3jindaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTU4YecKoe BBIpAKEHME M  YycJIoBUS  (IpaHULbl, 0O0IacTH)
MIPUMEHUMOCTH

11.7

Ompenenary HampaBjeHHE BEKTOpa HHIAYKIMA MarHUTHOTO  TOJS
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuibl JlopeHiia

11.8

CtpouTh W ONMHUCHIBATH HM300paKEHHE, CO37aBAEMOE TUIOCKHM 3€pKaJIoM,
TOHKOUW JTUH30U

11.9

Brimonaare OKCIICPUMCHTEI IO HCCIICAOBAHUIO (1)I/I3I/II-IGCKI/IX SIBJIEHUU |
IPOUECCOB C UCIIOJB30BAHHUEM IIPAMBIX U KOCBCHHBIX I/I3MepeHI/II\/'I; IIpu 3TOM
dhopmynupoBaTh IpodIeMy (3a1auy) U TUIIOTE3Y YU4EOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEIOKEHHOTO 000PYy/I0BaHUS, TIPOBOJIUTE OIBIT
1 (GOPMYIIUPOBATH BBIBOJIBI

11.10

OcymiecTBiATh NpsIMbIE U KOCBEHHbIE H3MEPEHUs (PU3NYECKUX BEIUYUH;
MPU 3TOM BBIOMPATh ONTUMAIbHBINA CIIOCOO M3MEPEHUs U MCMOIb30BaTh
WU3BECTHBIE METOIbI OLIEHKU MOTPENTHOCTEN U3MEPEHUI

11.11

UccnenoBath 3aBUCMMOCTH (DU3MYECKUX BEIUYUH C MCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHHIA; IPH 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PUKCHpPOBATH
pe3ynbTaThl TMOJYYEHHOM 3aBUCHUMOCTH (DU3MUYECKUX BEIMYMH B BHUJE
TabIuUI U rpadMKOB, JIeI1aTh BHIBOBI 110 PE3YJIbTaTaM HCCIIETOBAHUS

11.12

CoOumroiath paBmiia 6€30MaCHOTO TPyJa MPH MPOBEACHUH UCCIICI0BaHUN
B paMKax y4eOHOTO OJKCIEpPHMEHTa, Yy4eOHO-HCCIEAOBATEIbCKON H
IIPOCKTHOH JEATEIBHOCTH C UCIOJIb30BAaHUEM H3MEPHUTEIBHBIX YCTPOUCTB
1 1a00paTOPHOTO 000PYAOBAHMS

11.13

Pemate pacu€rHble 3amayu ¢ SBHO 3aJaHHON (DU3HMYECKON MOJIENbIO,
UCTIOJB3Ys (PU3MYecKHe 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAU3a YCIOBUS
3a/1auM BBIOUPATh (PU3UUECKYIO0 MOJIEJb, BBIICIATh (PU3NUECKUE BETUYMHBI
u Qopmynbl, HEOOXoAUMBbIE JUis €€ pelIeHUs, MPOBOIUTH PAcuéThl U
OIICHUBATh PEAIbHOCTb MOJYYCHHOTO 3HaYeHHs (PU3NUECKON BETMUUHBI

11.14

Pemate Ka4CCTBCHHBIC 3agadyu: BBICTPANBATb JOTNYCCKHU
HCIIPOTHUBOPCUUBYIO HCIIOYKY paccymneHHﬁ C OHOpOﬁ Ha H3YYCHHLIC
3aKOHBbI, 3dKOHOMCPHOCTH U (I)I/I3I/I"IeCKI/IC SIBJICHUA

11.15

Hcnonp3oBaTh npu peUICHUN y‘Ie6HBIX 3aaaq COBpPCMCHHBIC
I/IH(I)OpMaI_[I/IOHHHC TCXHOJIOTHH JJIA IIOMCKa, CTPYKTYPUPOBAHUA,
HUHTEpIIpETaAllUl MW NPCACTABJICHUA y‘IC6HOI7I 151 HaquO'HOHYHHpHOﬁ
I/IH(pOpMaI_II/II/I, HOHy‘ICHHOﬁ N3 Ppa3jiMdHbIX HCTOYHUKOB; KPHUTHYCCKU
AHAJIU3UPOBATH MOJIYI4aCMYHO I/IH(I)OpMaI_II/IIO

11.16

O0OBSICHATH IIPUHIUITBL JEeNCTBUS Malll1H, HpI/I60pOB N TCXHHUYCCKHUX




YCTPOMCTB; pa3ivyaTh YCIOBUS MX OE30MAaCHOTO HCIOJIb30BAHUS B
HOBCEIHEBHOU KU3HU

11.17

[TpuBoAMTH IPUMEPHI BKJIAZA POCCUICKHUX M 3apyOSKHBIX YUEHBIX-(U3NKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYKAIOIIErO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJOTHU

11.18

Hcnonb3oBarh TeopeTnyeckue 3HaHUS MO (PU3UKE B NMOBCEAHEBHON KU3HU
st obecriedeHUs] 0OE€30MAacHOCTH MpH  OOpamieHuu ¢ mpubopamu U
TEXHUYECKUMH YCTPOMCTBAMHU, IJISi COXPAHEHUS 30POBbS M COONIOCHUS
HOPM 9KOJIOTHYECKOT0 MOBEACHUS B OKPYKAIOLIEH cpenie

11.19

PaGorarb B rpymme ¢ BBINOJIHEHHEM PpA3INYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBATh Pa0OTy TPYMIBI, PAIMOHAILHO PACIpPENeNATh 00SI3aHHOCTH U
IUIAaHUPOBATE ACATCIIBHOCTE B HECTAHAAPTHBIX CHTyalUAX, aJICKBATHO
OIICHMBATL BKJIAJ KaXAOro W3 Y4YaCTHUKOB TIpylIlbl B PCIICHUC
paccMaTpruBaeMou poOIeMbl




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kox Kox
nposepsieMoro | IlpoBepsiemble 3JjieMEHTHI COEePKAHNUS
paszeJna
3JIeMEHTAa
OU3NKA U METOJIbI HAYYHOI'O ITO3HAHU A
®usuka — Hayka O mnpupojae. HaydHble MeTOAbl MMO3HAHUS
1.1 OKpYXKarolero Mupa. Poiie skcniepumenTa u TeoOpuu B IPOLECCE
MO3HAHMSI IPUPOJIBI. IKCIIEPUMEHT B (PU3UKE
1 MonenupoBanue (u3nueckux sBIeHUN U mporeccoB. Hayunsie
runote3pl.  @uU3NYecKHe 3aKOHBI M TeOopuH. [ 'paHuUIBI
1.2 MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpHHIIMI COOTBETCTBUSI.
Ponb u MecTo pu3uku B GOpMUPOBAHUU COBPEMEHHOIN HAaydHOU
KapTUHBI MUPA, B PAKTHYECKOU JIEATETLHOCTH JIIO/ICH
2 MEXAHUKA
KMHEMATUKA
211 Mexanudeckoe aBuxkeHne. OTHOCHTEIBHOCTh MEXaHHYECKOTO
nerkeHus. Cucrema oTcuéra. Tpaekropus
[Tepemenienne, CKOpPOCTh (CpemHsIi CKOPOCTh, MTHOBEHHAS
21.9 CKOPOCTh) M YCKOPEHHE MaTepUATbHOW TOYKH, UX MPOEKIUU Ha
h OCH cHCTEMBI KoopauHat. ClI0KeHUe MepEeMENIEHNUN U CI0KEHUE
CKOpOCTEl
PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHWHOE JBHKEHUE.
2.1.3 ['paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUSI, TTyTH
U [IEpEMENICHUS] MaTePUAIbBHOW TOUYKU OT BPEMEHH
214 CBoOoaHOE mMasieHre. Y CKOpeHHue CBOOOTHOTO TaACHHS
2.1 KpuBonunerinoe JIBIOKEHUE. PaBHoMepHOE NBIDKEHUE
215 MaTepualbHOM TOYKM IO OKPYXKHOCTH. YTJOBasi CKOPOCTb,
nuHenHasa ckopocts. [lepron u yacrora. LleHTpocTpemuTenbHoOe
YCKOPEHHUE
216 TexHuueckue yCTpOWCTBA: CIHAOMETP, ABWKEHUE CHAPSJIOB,
LIEMTHbIE U PEMEHHbIE NTepeaaun
[IpakTuueckue pabotel. M3mepeHue MrHOBEHHON CKOPOCTH.
HccnenoBanue COOTHOLIEHUST MEXKAY MNYTSAMHU, MPOUIEHHBIMU
217 TEJIOM 32 [0CIE0BATENBHBIE PABHbIE IPOMEXKYTKH BPEMEHH NPH
PaBHOYCKOPEHHOM JIBUJKEHHH C HA4aJbHON CKOPOCTBHIO, pAaBHOM
Hym0. W3yueHue [BMKEHUS IIapuKa B BS3KOM KUIKOCTH.
N3ydenue nBuxeHus Tena, OpOIIeHHOr0 TOPHU30HTAIBHO
JNHAMUKA
291 ITpunnun otHocurensHoCTH ['anuies. Ilepssiii 3akoH HeloTOHA.
WNHepuunanbHble CUCTEMBI OTCUETA
29 2.2.2 Macca Tena. Cuna. [lpuHuun cynepno3unuu cun
Bropoii 3akoH HerooTOoHa 11 MaTepuambHOM TOYKU B
2.2.3 uHepuuanbHOii cucreme otcuéra (MCO). Tperuii 3akoH
HbroToHa a1 MatepuagbHbIX TOUEK
2.2.4 3akoH BcemupHoro TsroreHus. Cuma Tspkectu.  IlepBas




KOCMHUYECKasi CKOpoCTh. Bec Tena

2.2.5 Cuna ynpyrocru. 3akoH ['yka
Cuna tpenusi. Cyxoe TpeHue. Cuia TpeHUs CKOJbKEHUS U CHUJia

2.2.6 Tpenusi mokos. Koapduument tpenus. Cuia CONPOTHBICHUS
IpU IBWKEHUU TeJa B )KUIAKOCTH WJIM rase

297 H(?'CTYHaTeJII)HOC U BpallareiabHOE JBWKEHHE aOCOJIIOTHO
TBEPAOIO Tena

208 MowmeHT cubl OTHOCHTELHO OCH BPALICHHS. [Inedo cusbl.
VYcnosus paBaoBecust TBEporo Tesna B MCO

229 TexHnueckue YCTpOWCTBA:! MO AIUITHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITYTHHKOB
[Ipaktnueckue pabotsl. WM3ydueHue nABMKEHHA Opycka IO
HAaKJIOHHOM IUIOCKOCTH TOJl JEHCTBHEM HECKOJIbKMX CHIIL.

2210 WccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B

nehopMupyeMoi MpyKHUHE U PE3MHOBOM 00pasiie, OT BEJTHUYUHBI
ux nedopmaruu. VMccrnenoBanre yciaoBuid paBHOBECHS TBEPIOTO
TeJa, UMEIOIIEro OCh BpallleHus

3AKOHbBI COXPAHEHNA B MEXAHUKE

NMnynsc MaTepuabHOM TOUKH, CUCTEMBI MAaTEPHUATIbHBIX TOYEK.

2.31 HNMnynsC cuitbl M N3MEHEHUE UMITYJIbCA Tea
2.3.2 3akoH coxpanenus umiyiasca B MCO. PeakTuBHOE IBMKEHNE
2.3.3 Pabota cuibl
2.3.4 MOIHOCTE CUIIBI
235 KHHeTI/IquKaiI SHEpPrus MarepuaibHOM TOuku. Teopema o
KUHETHYECKOH SHEPTUU
[TorenmmansHas sHeprus. I[loTeHuuanbHas SHEPrus yHIpyro
23 2.3.6 nehopMupoBaHHOW TNpYyKUHBL. [loTeHIMaIbHAs SHEPrUs Tela
BOJIM3M IOBEPXHOCTH 3eMJIU
[ToreHnmanbHble W HENOTEHIMaJIbHbIE CHIBL. CBs3b pabOTHI
2.3.7 HEMOTEHLUAIbHBIX CUJ ¢ U3MEHEHUEM MEXaHHMYeCKOW sHeprun
CHCTEMBI TeJl. 3aKOH COXPaHEHHs] MEXaHUYECKON 3HEpruu
2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TeXHI/IquKIZIe YCTpOICTBA: JBM)KEHHE pPAKET, BOJOMET, KOIIEp,
IPY>KUHHBIN UCTOJIET
[IpakTuyeckue paboTbl. M3ydyeHue CBSI3U CKOPOCTEH Tel IpH
2.3.10 Heynpyrom ynape. HMccnenoBanue cBsi3u pabOThl CHIIBI  C
U3MEHEHHEM MEeXaHMUYECKOW SHEpPIuu Tesa
3 MOJIEKVYJISIPHAS ®U3UKA U TEPMOJMHAMUKA
OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUH
OCHOBHBIE TOJIOKEHHUS MOJIEKYISIPHO-KUHETHYECKOM TEOpHH.
311 BbpoynoBckoe nswkenue. Jduddys3us. Xapaktep IBUKEHUS U
B3aMMO/ICHCTBHSI YaCTHI] BELIECTBA
3.1 312 Mojenu CcTpoeHMsI Ta3oB, JKUAKOCTEM M TBEPABIX Tel H
00BsICHEHHE CBOICTB BelleCTBA HA OCHOBE 3THX MOJIETeH
3.1.3 Macca monekyn. KonanuectBo BenectBa. [ToctostHHast ABoraapo
3.14 TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana




teMneparyp Llenscus

Monenb uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYIISPHO-

3.15 KMHETUYECKOM TEOPUU UACAIBHOIO ra3a
AOcomroTHas TeMIeparypa Kak Mepa CpeiHEed KUHETHYECKOMN
3.1.6 SHEPIUHU TEIUIOBOTO JBIKEHUS dacTHll ra3a. lllkama remnepatyp
KensBruna
3.1.7 Ypasuenue Kianelipona — MenaeneeBa. 3akoH JlanbToHa
l'azoBbie 3akoHbl. M3ompomeccsl B HIEaIBHOM Tra3e C
3.1.8 MOCTOSIHHBIM ~ KOJIMYECTBOM  BEILIECTBA: HM30TEpPMa, H30X0pa,
n3zo0apa
3.1.9 TexHuueckne ycTpoicTBa: TepMOMETP, bapoMeTp
[IpakTnueckue paboTsl. MI3mMepeHne macchl BO3/1yXa B KJIACCHOM
3.1.10 koMmHarte. MccrmenoBaHue 3aBHCUMOCTH MEXIy IapaMeTpamMu

COCTOSHUA pa3pCKECHHOT'O ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamudeckas cucrema. Bryrpennsis JHEprus
TEPMOJIMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ U3MEHEHUS

3.2.2

KonmnmuectBo Temnotel U pabora. BHyTpeHHss sHeprus
OJIHOATOMHOTO HJI€aJIbHOI0 rasa

3.2.3

Buapl  Temomepemaun: — TEMJIOMPOBOJTHOCTh,  KOHBEKITHA,
n3nydenue. TemnoéMkocTh Tena. YienbHas TEMIOEMKOCTb
BeniecTBa. Pacu€r konmyecTBa TEIUIOTHI IPH TEIUIONEpeiade

3.2.4

IlepBbIii 3akOH TepMOaMHAMUKH. [IprMeHeHne epBOro 3aKOHA
TEPMOIUHAMUKHU K M30TPOIIECCAM. I'padmueckas
WHTepIpeTamus paboThl raza

3.2.5

TemoBble MamvHbl. [[pUHIMIIBI AEUCTBUS TETJIOBBIX MAIIIMH.
[IpeobpazoBanus S3HEPTUHU B TEIUIOBBIX MamrHaX. Koaddumument
nosie3Horo AewictBusa (naee — KIIJ[) termmoBoit mammubl. [{uki
Kapno u ero KIIJ]

3.2.6

Bropoii 3akon tepmonumHamuku. HeoOpaTuMocTh IpoIECCOB B
npupose. TeroBble ABHraTeNid. DKOJOTHYECKHE MpOOIeMBbI
TEIIOPHEPTEeTUKHI

3.2.7

Texuuueckue YCTpOﬁCTBaZ ABUT'ATCJIb BHYTPCHHCEI'O CropaHmusd,
OBITOBOM XOJIOJUJIbHUK, KOHIUIIUOHECD

3.2.8

[IpakTnueckue paboTsl. 3MepeHue yaeabHOM TemI0EMKOCTH

3.3

AT'PETATHBIE COCTOSAHMA BEILECBA. ®A30BLIE ITEPEXO/IbI

3.3.1

Hapoo6pa303aHHe Hn KOHACHCAlUus. I/IcnapeHHe U KHIICHHC.
Y nenbpHas TCIJIOTa Hap006p330BaHI/I$I. 3aBUCHMOCTD
TEMIICPATYPHI KUIICHUA OT AABJICHUSA

3.3.2

AOcomoTHAasT W OTHOCHUTEJbHAs  BJI@XHOCTh  BO3yXa.
Hacspiiennsii nap

3.3.3

Tépnoe Teno. Kpucrammmueckue u  amop¢Hble — Tena.
AHu3oTpomnus CBONCTB KpPUCTAUIOB. JKUAKHE KpHUCTaJUIBI.
CoBpemeHHbIE MaTepUalIbl

3.34

[InaBneHure ¥ KpUCTALTU3AIMs. YeIbHAs TEIUIOTA TJIABJICHUS.
Cyb6numarus

3.3.5

YPaBHeHI/Ie TEILIOBOro OajlaHca




TexHuueckue  yCTPOMCTBA: TUTPOMETP U IICUXPOMETP,
3.3.6 KaJIOpPHUMETD, TEXHOJIOTHUH MOJTy4eHUS COBPEMEHHBIX
MaTepUajIoB, B TOM YUCIIe HAHOMATEPHAJIOB, © HAHOTEXHOJIOTUU
3.3.7 [IpakTuyeckue paboTel. Mi3MepeHue BIaKHOCTH BO3AyXa
4 DJIEKTPOAMMHAMUKA
DJIEKTPOCTATUKA
411 OnexkTpuzanysi  Tel.  OJJieKTpudeckud  3apsa. JIBa  Buaa
ANIEKTPUUECKUX 3aPsIJIOB
4.1.2 [IpoBOAHUKH, TUIEKTPUKHU U TOJYIIPOBOJHUKH
4.1.3 3aK0oH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
414 B3aunmoneiictBue 3apsiioB. 3akon Kymnona
Dnekrpuyeckoe mosie. Hampsk€HHOCTH AJIEKTPUYECKOTO TOJIS.
4.15 [TpuHiun CYTIEPIIO3ULINH. JInanmn HaIpsKEHHOCTH
ANEKTPUYECKOTO MOJIS
41 416 Pabota cun anekrpocratuyeckoro mnois. I[lorenmman. PasHocTh
MTOTCHIIHAJIOB
417 [TpOBOHUKHA W JUAJIEKTPUKHA B TOCTOSHHOM JJIEKTPUICCKOM
niose. JlusnexTpudeckas MpOHUIIAEMOCTh
418 OnekTpoéMkocTh. KonaeHcaTop. OIEKTPOEMKOCTh IJIOCKOTO
KOHJICHCATOpa. DHEPrus 3apspKeHHOT0 KOHACHcAaTopa
TexHnueckue  yCTpOWCTBA:  JJEKTPOCKON,  AJIEKTPOMETP,
4.1.9 ANIEKTPOCTaTHYECKAs 3aIllUTa, 3a3eMJICHHUE DJIEKTPOIpPUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHUHBIN MPUHTEP
41.10 [IpakTnueckue paboTHI. Nsmepenne ANEKTPOEMKOCTH
KOHJIEHCaTopa
IIOCTOSIHHBIN DJIEKTPUYECKUIM TOK. TOKU B PA3JIMYHBIX CPEJIAX
421 VYcnoBus CyiecTBOBaHUS MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa.
Wcrounuku Toka. Cuiia Toka. IlocTossHHBIN TOK
422 Hanpspkenue. 3akon Oma 1 ygacTka 1enu
423 DNEKTPUUYECKOE COIMPOTUBICHHE. YJEIbHOE COMPOTUBJICHHE
BElIECTBa
424 [TocnenoBarenbHOe, NapalieIbHOE, CMEIIAaHHOE COEIWHEHUE
POBOJAHHUKOB
4.2.5 Pabora snexrpuyeckoro Toka. 3akoH Jlxxoyns — Jlenma
4.2.6 MONTHOCTH JEKTPUYECKOTO TOKA
4.2 anektpoaBmkymas cwia (manee — OJIC) u BHyTpeHHee
4.2.7 CONPOTHBIICHWE HUCTOYHMKAa ToKa. 3akoH Oma ans MOJIHOM
(3aMKkHyTOM) AnekTpuueckoi renu. Kopotkoe 3aMbikaHne
DNEeKTpPOHHAs MPOBOJUMOCTh TBEPBIX METAIIOB. 3aBUCUMOCTD
4.2.8 CONIPOTHUBIICHUS METaJJIOB oT TeMIEPaTypBhI.
CBepXnpoBOJIUMOCTb
4.2.9 DnexTpuueckuil ToK B Bakyyme. CBONCTBA 2JIEKTPOHHBIX MYYKOB
[MonmynpoBoanuku. CoOCTBEeHHass U MpUMECHask MPOBOJUMOCTD
4.2.10 MIOJIYTIPOBO/IHUKOB. CpoiicTBa p-n nepexoja.
[ToynpoBOAHUKOBBIE TPUOOPHI
4.2.11 ONEKTPUUYECKUH TOK B D3JIEKTPOJIMTAX. OJIEKTPOJUTHYECKAs




JUCCOIMAIUA. DIIEKTPOIU3
OnekTpuyeckuit  TOk B razax. (CamMOCTOSATENbHBIM U
4.2.12 HECaMOCTOSITENIbHBII pasps. Pa3znuynsie THUIIBI
CaMOCTOSITENBHOTO pa3psana. Moisus. [lnazma
TexHuyeckue yCTpOMCTBa: aMIEPMETP, BOJBTMETP, PEOCTAT,
HMCTOYHUKU TOKA, AJIEKTPOHATPEBATEILHBIC puOOopHI,
4.2.13 AJIEKTPOOCBETUTEIIBHBIC MTPUOOPHI, TEPMOMETP COMPOTHBIICHUS,
BaKyyMHBIH  JHOJ,  TEPMHUCTOPBI | (hOTOPE3UCTOPHI,
TIOJTYTIPOBOTHUKOBBIN JTMOJI, TATbBAHUKA
[Ipaktuueckue paboThl. M3yueHue CMEMIaHHOTO COEIUHEHUS
4214 PE3UCTOPOB.
M3mepenne DJIC wuCTOYHWMKA TOKa W €r0 BHYTPEHHETO
conpoTtuBieHUs. HabmoneHne anekTposim3a
11 KJIACC
Kon Koanposepsie
pamiena | moro IIpoBepsieMble 3JIEMEHTHI COAEPKAHUS
3JIeMEeHTA
4 DJIEKTPOAMMHAMUKA
MATI'HUTHOE ITIOJIE. DJIEKTPOMATHUTHA A UHAYKILWA
431 ITocTosiHHBIE ~ MAarHUTHI. BzaumopeiicTBue  MOCTOSIHHBIX
MAarsyuToOB
MaruauTtHoe mnoJie. Bektop MarHuTHOM wWHAYKIWU. [IpuHimmn
4.3.2 cyneprio3uiuu. JIuauun MarHuTHOM MHAyKIMu. KaptuHa nuHMiA
MarHUTHOM MHIYKIIUH TIOJISl TOCTOSIHHBIX MAarHUTOB
MarnuTHoe ToJie TIPOBOJHUKA ¢ TOKOM. KapTuHa auHUI 1OJIs
433 JUTMHHOTO TIPSIMOTO TPOBOJHHMKA W 3aMKHYTOTO KOJIBIIEBOTO
MpPOBOJIHUKA,  Karymku ¢  TokoM. Omeir  Dpcrena.
B3anmMoiericTBre MPOBOTHUKOB C TOKOM
4.3.4 Cuiia AMmriepa, €€ MOIyJb M HalIPABJICHHUE
Cuna JlopeHma, €€ MoOIylb | HampaBlieHHE. JIBuxkeHue
4.3.5 3apsOKCHHOM YacTHUIBI B OJTHOPOJHOM MarHUTHOM moJje. PaGora
4.3 cuiibl JIopeHia
4.3.6 SIBeHME NEKTPOMArHUTHOM MHAYKIIUU
4.3.7 [ToTok BeKTOpa MarHUTHOM UHIYKINUU
4.3.8 OJ1C unaykuuu. 3aKOH 31EKTPOMarHUTHOM MHAYKuuu Papanes
43.9 Buxpeoe snexrpuueckoe nose. C HHAYKIUNA B IPOBOTHUKE,
JBUKYIIEMCSI IOCTYMATENBHO B OJTHOPOJHOM MarHUTHOM TOJIe
4.3.10 [IpaBusio Jlenua
4311 NunyktuBHOCT. SABnenue camonnaykuuu. I1C caMOMHAYKIIMHT
4.3.12 OHeprust MarHUTHOTO TNOJIS1 KATYHIIKH C TOKOM
4.3.13 OJEKTPOMAarHUTHOE I10JIE
Texnnueckue YCTpOICTBA: MTOCTOSIHHEIC MarHUTBL,
4.3.14 ANIEKTPOMArHUTBI, AIIEKTPOBUTATElb, YCKOPUTEIN SJIEMEHTAPHBIX

JaCTUll, THAYKIMOHHAA T1CYb




[Ipaktuyeckue padboTsl. V3yueHrne MarHUTHOTO TOJIS KaTYIIKU C
TOKOM. lccinenoBanue AeMCTBUA IIOCTOSHHOIO MarHura Ha

4.3.15 pamMKy ¢ TokoM. lccienoBaHue sBII€HUS 3IIEKTPOMATrHUTHOU
WHIYKIIAU
S) KOJIEBAHU S 1 BOJIHBI
MEXAHUWYECKHWE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebarenbnas cUCTEMA. CBoOoiHBIC KoJsie0aHusl.
5.1.1 lapmonmnueckue konebanus. [lepuon, yacrora, aMIUIUTyAa M
da3a xonebanmit
5.1.2 [IpyXuHHBII MassTHUK. MaTeMaTHYECKUI MASITHUK
513 VYpaBHeHHEe TapMOHMYECKUX KoJsieOanui. KuHemarnueckoe u
JMHAMUYECKOE OMTMCAHNE KOJIe0ATeTLHOTO JIBFKEHHSI
[IpeBpamenue sHEPrUM MPU rapMOHNICCKUX KoebaHusx. CBs3b
5.1.4 aMIUIMTY/bl KOJIEOAHUNM MCXOJHOM BEJIWYUHBI C aMIUIUTYAAMH
Kos1e0aHul e€ CKOPOCTU U YCKOPEHHUS
Konebarenbubiit  koHTYp. CBOOOJHBIE  3JIEKTPOMarHUTHHIE
515 KoJjiebaHus B HAEaIbHOM KOJeOaTeJIbHOM KOHTYype. AHAIOTUs
MEXIY MEXaHUYCCKHMH H JJICKTPOMArHUTHBIMU KOJICOQHHSIMHU.
®opmyna TomcoHa
516 3aKOH COXpaHEHMsI SHEPruu B HJCATBHOM KoJiebaTeIbHOM
KOHTYype
5.1 BoiHykeHHble ~ MeXaHHYeckue — KosieOaHHs. Pe3onanc.
5.1.7 Pe3onanchass kpuBas. BBIHYyKIEHHBIE 3JEKTPOMArHUTHBIC
Kosie0aHusl.
5.1.8 [Tepemennsbiit Tok. CHHYCOUIATBHBIN IEPEMEHHBIN TOK.
519 MOIHOCTh TEPEMEHHOT0 TOKA. AMIUIMTYIHOE U JIEUCTBYIOLIEE
3HaYEHHE CUJIbI TOKA M HAIPSLKEHUS
Tpanchopmarop. IIpousBoiacTBo, mepegaya u TOTpebIeHHE
51.10 JNEKTPUYECKOM  DHEPruU.  DKOJOTHYECKHE  PUCKU  IPHU
IIPOU3BOJICTBE AIIEKTPUYECKOM SHEPIUH. Kynbrypa
HCII0JIb30BaHUS AJIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU
5111 Texaudeckue ycTpoicTBa: ceiicMorpad, JEeKTPUUIECKHI 3BOHOK,
JIMHUH dJIeKTpoIrepeiad
[IpakTuueckue pabothl. MccrnenoBanue 3aBUCHMOCTH IEepHOIA
MalblX KOJeOaHWW Tpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChl
5.1.12 rpy3a. MccnemoBaHue TEpeMEHHOTO TOKa B LENH U3
MOCIIEZIOBATEIbHO COEOUHEHHBIX KOHACHCATOPA, KATYIIKU H
pe3ucTopa
MEXAHUWYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI
MexaHu4yeckue BOJHBI, YCIOBUs pacmpocTpaHeHus. I[lepuo.
5.2.1 CkopocTh pacnpocTpaHeHHsl W JJWHA BOJHBL [lomepeunsbie u
POJIONIEHBIE BOJHBI
5.2 5.2.2 WnTepdepeniys u audpaxiysi MEXaHUYECKUX BOJIH
5923 3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp
3ByKa
504 DNEeKTPOMarHUTHBIE BOJTHBI. YcnoBus U3ITyYCHHUSI

OJICKTPOMATrHUTHBIX BOJIH. BzaumHuas OpUCHTALIUSA BEKTOPOB E, B




U U B 2JICKTPOMAarHUTHOM BOJIHE B BAKYyMeE

CBoIICTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHE, ITPEIIOMIICHUE,

5.2.5 nonsipuzauusi,  audpakuus,  uHTepdpepeHuus.  CKOpOCTb
AIIEKTPOMATrHUTHBIX BOJIH

526 [IIxana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue

o JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

507 [IpuHOMIBI  pagMOCBA3M W TEJIEBHJCHUSA. Pamuosiokarus.

o DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CpeJibl
TexHuYecKHe  YCTPOWCTBA:  MY3BIKAJILHBIC  HHCTPYMEHTHI,

5.2.8 yIBTPA3BYKOBasl TUATHOCTHUKA B TEXHUKE W MEAHIIMHE, pajap,
pamuonpuéMHUK, TEIEBU30D, aHTeHHA, TeaedoH, CBU-nieun

OIITHUKA

531 [IpsimonuHeitHOE pacnpoCTpaHEHUE CBE€Ta B  OJHOPOJHOM
cpene. JIyu cBera

539 Otpaxkenue cBeTa. 3aKoHbl OTpakeHus cBera. [loctpoeHue
M300paKEHUH B TNIOCKOM 3epKajie

533 [Ipenomenne cBeta. 3akOHBI TPEIOMIICHUSI CBETA. AOCOJIFOTHBIN
TOKa3aTesb MPETOMICHUS

534 ITorHoe BHyTpeHHee oTpaxenue. [IpenenbHbId yroJl MOJTHOTO
BHYTPEHHETO OTPaKCHHUS

5.35 Hucnepcus cBera. CiioxxHbIN cocTaB 6enoro ceta. Ler
ColOuparoriue W pacceWBaroniue JIMH3BL. TOHKas JIMH3A.
@DOKYCHOE pacCTOSIHUE M ONTUYECKas Cujla TOHKOW JIMH3BI.

5.3.6 [TocTpoenne wn300pakeHUH B COOMPAIONIUX M PACCEHBAIONIUX
nuH3ax. Popmyna TOHKOW JIMH3bI. YBEJIMYEHHUE, JaBaeMOE

53 JIMH301

5.3.7 [Ipenenbl IPUMEHUMOCTH T€OMETPUIECKON ONITUKHU
Untepdepennus cera. KorepeHTHblE HCTOUHUKU. Y CIOBUS

538 HAOIIOICHUS MaKCHUMYMOB u MUHUMYMOB B
UHTEp(PEpPEHIIMOHHON  KapTUHE  OT  JIBYX  CHH(Da3HBIX
KOT'€PEHTHBIX HICTOYHHUKOB
Hudpakumss  cBera. [udpakuwonnas pemérka. YcClIoOBHE

5.3.9 HAOJIFOIEHUS TJIaBHBIX MaKCHUMYMOB npu naJeHuu
MOHOXpPOMAaTHYECKOT0 CBeTa Ha TUGPAKIIMOHHYIO PEIIETKY

5.3.10 [Tonspuzanus cBeta
Texnuyeckue  ycTpoiicTBa: OukM, Jyna, (oToammapar,

5.3.11 MIPOCKIIMOHHBIM aIapaT, MUKPOCKOII, TEJIECKOIl, BOJOKOHHAsS
ONTHKA, TU(GPAKIIMOHHAS PEIIETKA, TOISIPOU
[IpakTuueckue paboTel. M3mMepeHue mokaszaTens MpeIoMICHUSI.

5.3.12 UccnenoBanue cBoiicTB M300pakeHuil B nuH3ax. HabmioneHue
JIMCTIEPCUU CBETA

SJIEMEHTHI CITIEIIUAJIBHOM TEOPUM OTHOCUTEJIbBHOCTH
['panuIbl MPUMEHUMOCTH KJIaccudyeckoil MexaHuku. [locTynatsl

5 6.1 TEOPUU OTHOCUTEIHHOCTU: MHBAPUAHTHOCTH MOJMIYJSI CKOPOCTH

CBETa B BaKyyMe, IPUHIIUI OTHOCUTEILHOCTH DWHIITEHA

6.2 OTHOCHUTENHHOCTh OJHOBPEMEHHOCTH. 3aMeJJICHUE BPEMEHU H

COKpAaICHUEC JJINMHBI




6.3 DHeprusi ¥ UMITYIIbC CBOOOIHON YaCTHIIBI
6.4 CBs3b Macchl C SHEPruel U UMITYJbCOM CBOOOJHOM YaCTHUIIBL
DHeprus MoKosi CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U3MKA
SJIEMEHTbI KBAHTOBOM OIITUKU
711 ®oronsl. Popmyna Ilnanka cBA3M 3Heprun (GOTOHA C €ro
YaCTOTOW. DHEPrusi U UMIYyIsC (OTOHA
71.9 OtkpeiTie u wuccinegoBanue Gorodpdexra. Omnbiter ALl
CronetoBa. 3akonsl GpoTodhdexrTa
7.1 713 Vpasuenue DiinmrenHa s Gororddexra. «KpacHast rpanuiay
o doTordpdexra
7.1.4 Hasnenue ceera. OnbiTel [1.H. Jlebenera
7.1.5 XUMHYECKOE AEHCTBUE CBETA
716 Texnuyeckue  ycrpoiictBa:  (poTO’71€MEHT,  (POTOJATUHK,
CoJIHeUHast Oatapesi, CBETOIUO]T
CTPOEHUE ATOMA
791 Mogpenr  aroma  Tomcona. OmsiTel  Pesepdopma  mo
HCCIe0BaHUIO CTpoeHUs aToMa. [ImanetapHas Mojens aToma
[Mocrynater bopa. U3nydenune u mormomieHne (GOTOHOB TMpH
7.2.2 nepexojie aToMa ¢ OJHOTO YPOBHSI SHEpPTruu Ha JApyroil. Bumet
criekTpoB. CTIEKTp YpOBHEHN SHEPrUU aTOMa BOJIOPOIa
79 BomnoBrie CBOMCTBA  YacCTHIL. Bomuel  ne Bbpoiiss.
7.2.3 KopnyckynsapHo-BoiaHOBON nyanusM. Jludpakuus sJIeKTpOHOB
Ha KpHUCTaJuIax
704 CHoHTaHHOE€ W BBIHYXJEHHOE U3JIy4eHHUE. YCTPOWCTBO U
IPUHLKI PadOoTHI J1a3epa
705 TexHuueckue YCTPOMCTBA: CHEKTpaJIbHBIN aHaIu3
(cexTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED
7.2.6 [Ipaktrueckue padotel. HabmoneHne TuHeyaToro creKkTpa
ATOMHOE s/1PO
7.3.1 MeTo b1 HAOMIOACHUS U PETUCTPAIIAN AIIEMEHTAPHBIX YACTHUIT
OtkpbiTie  paauoaktuBHOCTH. OmbiTel  Pesepdopma 1o
739 OTIPE/ICTICHHIO COCTaBa PAJAMOAKTHBHOTO W3mydeHus. CBOHCTBa
anb(da-, 6eta-, raMMa-u3nydeHus. BiusiHue paguoakTUBHOCTH Ha
YKUBBIE OPraHU3MBI
OtkppiTHe TpoTOHA M HeWTpoHa. HykinoHHas Monenb sapa
7.3.3 Ieitzenbepra — MBanenko. 3apsa sapa. MaccoBoe 4Hcio siapa.
7.3 N3oTonbl
734 Anbda-pacniaa. DNEKTpPOHHBIH M TO3UTPOHHBIN OeTa-pacma.
lMamma-n3nyuenue. 3akoH paJMoaKTHBHOTO pacmaja
735 DHeprusi CBsi3u HYKJIOHOB B sjpe. Snepubie cunbl. Jledext
MAacChl apa
7.3.6 SAnepnsle peakuuu. [lenenne u cuHTe3 siep
Anepusiii  peaktop. Tepmosimepublii cunTe3. I[Ipobmembr u
7.3.7 MEPCIIEKTUBBI SIIEPHONM JHEPreTUKU. DKOJIOTHYECKHE ACTIEKTHI
SIIEPHOY DHEPIETUKH




738 DnemMeHTapHble YaCTHULBI. OTtkpbiTHE IIO3UTPOHA.
DyHJaMEHTAJIbHBIE B3aUMOJIEHCTBUS

739 TexHuueckue yCTpOMCTBA: JIO3UMETp, Kamepa BuibcoHa,
SJICPHBINA PeakTop, aTOMHasE bomMba

7310 [IpakTnueckue pabotel. HMccnenoBaHue TpekoB dacTull (IO
TOTOBBIM (oTOrpadusim)

OJIEMEHTBI ACTPOOU3UKU

81 Bun 3Bé3gaoro HeOa. Co3Be3mus, sipkue 3BE3MBI, TUIAHETHI, UX
BUJIUMOE JIBUKEHUE
Conneunas cucrema. llnmanersl 3emHoi rpynmnbl. [lnaHersi-

8.2 TUTaHTBl U UX CIYTHUKH, KapJUKOBBIC TUIAHETHI. Marsble Tena
CoTHEYHOM CUCTEMBI

8.3 Counre, hotocdepa u atmochepa. ComHeuHast aKTHBHOCTh

8.4 Ucrounuk sueprun CotHIIa U 3BE3]1
3BE3/bI, WX OCHOBHBIE XapaKTEPUCTUKHU: Macca, CBETHMOCTb,
pamdyc,  TeMmmeparypa, WX  B3aUMOCBs3b.  Jluarpamma

8.5 «CTIEKTPaIbHBIA  KJIACC — CBETUMOCTB». 3BE3/IbI  TJIABHOM
MOCJIEIOBAaTEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY» IS
3BE3]1 INIaBHOW TOCIIEIOBATENILHOCTH
Buayrpennee crpoenue 3BE3. COBpPEMEHHBIE MPEICTABICHUS O

8.6 MPOUCXOXIeHN W 3Boyoruk CoJHIIA ¥ 3BE3]. DTamnbl KH3HU
3BE3IT
Muneunbiii I[lyre — nHama ["amaktuka. CrnupanbHas CTPYKTypa

87 ["anaktuku, pacnpenesneHue 3BE37, raza U nbuin. [losoxenue u
newkenne Comnma B [amaktuke. [lnmockas um cdepuueckas
noacucTemsl ['anakTuku

38 Tunsl raakTuk. PaguoranakTuku U KBazapbl. YEpHBIE NBIPHI B
AJipax rajJlakTUK
Bcenennas.  Pacmmmpenune  Bceemennoi.  3akon  XaOoOia.

89 Paz6eranne ramaktuk. Bospact u pamuyc BceenenHoid, Teopus
bosbiioro B3psiBa. Mogens «ropsadeit Beenennoi». PenukroBoe
U3JIy4CHHE

810 MaCIHTEl6HaH cTpykTtypa  BceneHHOI. MeraranakTuka.
Hepeménnpie npo0ieMbl acCTpPOHOMUU




YYEBHO-METOJNYECKOE OBECHEYEHUE OEPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

o @Omuka. 10 wmacc. Msakummes I'.4., ByxosueB b.b., Cotckuit H.H.; mox pemakiueit
[TapdenTreBoii H.A. Akiimonepnoe odmectBo «M3narensctBo «llpocBemenuer

o @usmka. 11 wmacc. Msxumes I'.4., byxosuer b.b., Corckuit H.H.; mox penakuueit
[TapdenTreBoii H.A. Akiimonepnoe odmiectBo «M3narensctBo «lIpocBemenuer

METOJAUYECKHUE MATEPHUAJIBI AJI51 YYUTEJIA

Vue6noe wm3manne Caypo IOpmit Apkagpeuu ®msmka 10-11 xmacc BA3OBBIM U
VTJIYBJIEHHBIM YPOBHU Kiaccuuaeckuii kype. Tloypoumsie pa3spaGoTkn K yaebuuky 1. 5.
Mskumesa, b. b. byxoBuesa, B. M. Uapyruna Llentp ¢usuku u actpoHomMun OTBETCTBEHHBIN
3a Beimyck M. I'. BrmacoBa Jlata mommucanusi kK mcrosb3oBanmio 15.02.2022. AxkumonepHOe
obmectBo «M3matenscTBO «lIpocBenienney. Poccuiickas denepanms, 127473, r. MockBa

MU DPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://m.edsoo.ru




