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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 6a30BOr0 YpOBHS Ha YpOBHE CpeJHEro oOmiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IIOJIOKCHHH W TpPeOOBaHWUN K pe3ylbTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTelbHON mporpammel, mpenctaBieHHapix B DPI'OC COO, a Ttakke ¢ y4éroM
denepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS M KOHILEHIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX oOpraHm3anusax Poccuiickoit  ®denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHHE ECTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatomtuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cooTBETCTBYET
tpeboBanusM ®I'OC COO K miIaHMpPyeMbIM JINYHOCTHBIM, MPEJAMETHBIM U METallpeIMETHbIM
pe3yiabTaTaM OOydeHHus, a TaKKe YYUTBHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAyYHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHS Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeIMETHbIe, MpeIMeTHbIe (Ha
06a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MIpeIMETHBIE Pe3yabTaThl MO rojilaM O0yYeHUS;

e cojepxaHue yueOHOro npeamera «dusukay 1o rojgaM oOydeHusl.

®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.
[konbHBIE Kypc GU3HKA — CHCTEMOOOpAa3yIOIMMA JJisi €CTeCTBEHHO-HAYYHBIX YyYeOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xumueH, ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuel. Vcmonb3oBaHuE W aKTHBHOE
npUMeHeHne (GU3NYECKUX 3HAHUW ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TMOJIY4YEHHsS] HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBAMU U Apyrux. M3yueHue pu3nku BHOCUT OCHOBHOMW BKJIAJl B
(bopMHpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTh HAYYHBIM METOJ MO3HAHUS MIPU BBINIOJHEHUH UMU Y4EOHBIX UCCIIEI0BaHUN.

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

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, 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
¢busznueckux Tteopuil. Bemymum B Kypce sBusercs (OpMHUpPOBaHHME MPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEIIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanonaraeT MCHOJIb30BaHUE TYMaHUTApHOTO
noTeHnuana pu3n4eckoi HayKu, OCMBICTICHHE CBS3H Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBa,
a TaK’Ke C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U 3KOJIOTMYECKHMMHU IPpoOIeMaMu.

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

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

CrepxHEBBIMH dJIEMEHTaMHU Kypca (U3UKM Ha YpPOBHE CpeaHero oOIiero oopa3oBaHus
ABIIAIOTCS  (u3ndeckue Teopuu (hopMHUpOBaHME MPEACTABICHUA O CTPYKTYype HOCTPOCHHS



¢u3nveckoil TeopuH, poiu (PYHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NPEJCTAaBICHUAX O IMPHPOJIE, IPaHUIAX MPUMEHUMOCTH TEOPHH, Ul ONMHMCAHHUS €CTECTBEHHO-
HAy4YHBIX SIBJIEHUH U IPOLIECCOB).
CucTeMHO- I TETLHOCTHBIN MOJIX0 B Kypce (PU3UKU peau3yercs MPexkae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIBHON JEesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHS Kypca
(GU3UKH — 3TO HCHOJIB30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB H
nmabopaTtopHbIX paboOT, KOTOpBIE B TMporpaMme MO0 (U3NKE OOBEIUHCHBI B OOMIMI CITMCOK
YUECHHUYECKUX TMPAKTUYECKUX padoT. BrigeneHune B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JJISi KOHTPOJS M OLEHKH, OCYIIECTBISICTCS YYaCTHHKAMH OOpa30BaTEIHLHOTO
mporecca UCXos U3 0COOCHHOCTEH TUTAaHNPOBAaHMS U OCHAIIeHHs KabuneTa ¢usuku. [Ipu sTom
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIOMIMMUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC H3MEPEHUS,
WCCIIEIOBAaHUSI 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO IIPOBEPKE
MIPEUIOKEHHBIX THUIIOTE3.
Bonpmoe BHUMaHuE yaensieTcs peleHHI0 pacu€THBIX U KadyeCTBEHHBIX 3amad. [Ipu stom
IUTSL pacU€THBIX 3a/1a4 IPUOPUTETOM SIBJISTIOTCS 3a]1aUM C SIBHO 3aJlaHHON (PM3MYECKON MOJIEINBIO,
MO3BOJISIOIINE MPUMEHSTh M3yYeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasferna
Kypca, TaK ¥ HHTETPHUPYS 3HAHUS U3 PA3HBIX pa3aesioB. /s KaueCTBEHHBIX 3aad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSCHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH H TIPOIIECCOB B
OKpYXarolenl >Ku3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJENH ISl CUTYal[dd TMPAKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBun c¢ TpeboBanusmu ®I'OC COO Kk MarepuaabHO-TEXHUYECKOMY
obecrieyeHnI0 yuyeOHOro mnpoiiecca 0a30BbI YpOBEHb Kypca (M3MKH Ha YpPOBHE CPEIHETrO
o0mrero oOpa3oBaHUs JIOJDKEH M3y4aThCsl B YCIOBUSAX MPEIMETHOTO KaOwHeTa (QM3WKHA WIH B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabuHere
(bM3UKH TOJDKHO OBITH HEOOXOAMMOE JTa00paTOpHOE 000PYIO0BAHUE TSI BBIMTOTHEHUS YKa3aHHBIX
B IporpamMMe Mo (U3MKE YYEHHUYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
o0opymoBaHUE.
JlemoHcTpalmoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBHU C MPUHIMIIOM
MUHUMAaJIbHON OCTATOYHOCTH U 00OecreunBaeT MOCTAHOBKY IMEPEUYHCIEHHBIX B MporpamMme 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAUUN Ui HCCIENOBAaHHUS H3y4aeMbIX SIBJICHHI M IPOILIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUI.
JlaGoparopHoe oOopymoBaHUE ISl YYEHHUECKUX MPAKTUYECKHX paboT GopmMupyercs B
BHJIE TEMAaTUYECKHMX KOMIUIEKTOB U OOecleynBaeTcsi B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarudyeckue KOMIUIEKTHI J1aOOPaTOpPHOTO 0OOPYAOBAHUS JOJDKHBI OBITH
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX W LU(POBBIX MpUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.
OCHOBHBIMH IEJSIMU U3YyUeHUS (PU3HKHU B 00IIeM 00pa30BaHUM SIBIISFOTCS:
e (opmupoBaHue wHHTEpeca W CTpeMJICHHS OOYy4alONIMXCSd K HAyYHOMY H3YYEHUIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABICHUH O HAyYHOM METOJle¢ TMO3HaHUA H (OPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa U3y4eHUS OCHOB CTPOCHMS
MaTepuu U (QyHIAMEHTAIBHBIX 3aKOHOB (PM3UKHU;

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

e (opMupoBaHHE MPEACTABICHUNA O PO (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTH.

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



e npuoOpeTeHHe CHCTEMBl 3HAHUH 00 OOMMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOUAsT MEXaHHUKY, MOJICKYSIPHYIO (PU3HKY, JIEKTPOAUHAMHUKY, KBAHTOBYIO
(U3UKY U IIEMEHTHI acTPO(PHU3UKY;

e (dopMupoBaHME YMEHHUH TPUMEHATH TEOPETUYECKUE 3HAHUA M1  OOBSICHEHUS
(GU3NYEeCKUX SBICHUH B MPHUPOAE W JUISI TPHHATUS NPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOM JKU3HU;

® OCBOCHHME CHOCOOOB pELIEHUS pa3IMYHbIX 3a7a4 C SBHO 3aJaHHOW (U3NYECKOU
MOJIeNBIO, 3a/a4, MOJPa3yMEBAIONINX CAMOCTOSITEIbHOE CO3JMaHue (HU3HUYECKOM
MOJIENH, aJIEKBAaTHOM YCIIOBUSM 3a/1auH;

® TOHMMaHHWE (PU3MUYECKUX OCHOB W NPUHIUIIOB JCHCTBUS TEXHHUYECKHX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

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

® CO3JIaHUE YCJIOBUU JIJIS pa3BUTHSI YMEHUN MPOEKTHO-UCCIIEI0BATENbCKOM, TBOPUECKON
NEeSITEIbHOCTH.

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

[Ipennaraemslii B mporpamme no Gpu3uke rnepeueHs J1abopaTopHbIX U MPAKTUUYECKUX paboT
SIBJISIETCS PEKOMEHJOBAHHBIM, YYMTEIb JEJaeT BBHIOOp MPOBEAEHHUS JabOpaTOPHBIX paboT U
OTIBITOB C YYETOM MUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yYaromINXCs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. @u3uka 1 MeTO/AbI HAYYHOT'O IO3HAHM I
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (pU3NYECKUX SBICHUNA M TporieccoB. Haydnsie rumnote3sl. Ousndeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HIECKUX 3aKOHOB. [I[pHHIIMIT COOTBETCTBHSL.

Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu
AHasnoroBbie U ITU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

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

[Tepemernienne, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE
MaTepUaIbHON TOYKH, UX MPOEKIMU HA OCHU CUCTEMBbI KOOpAHHAT. CIIOKEHHE MEepEMEIICHUN 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHUE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U IEPEMENICHUS MaTEPUATBLHON TOYKHA OT BPEMEHHU.

CBoboaHoOe majieHre. Y CKOpeHue CBOOOTHOTO TaICHHS.

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

TexHuueckne yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHHE: CIUIOMETp, JBHKEHUE
CHaps0B, LIEMHbIE U PEMEHHBIE NTEPEIAUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILTFOCTPALIMS KHHEMATUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrxeHus Tena, OpOLIeHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEACICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIEHMS ~ MEXAYy  MYTAMHM,  [PONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENIbHbIE pPaBHBbIE IPOMEXYTKH BpPEMEHM IMPHU PABHOYCKOPEHHOM JBHXEHUU C
HayaJlbHOU CKOPOCTBIO, PABHOU HYIIO.

N3yuenune nBUKEHUS MIAPUKA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OporeHHOro TOPHU30HTATBHO.

Tema 2. Junamuxa

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

Macca tena. Cuna. [lpuHumn cynepnosunuu cwil. Bropoit 3akoH Herorona miis
MaTepuanbHOM TOUKHU. TpeTuii 3akoH Hpr0TOHA /1711 MaTepuagbHbIX TOYEK.

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

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



Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cusa tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. Koaddumnuent tpenus. Cuna conpoTuBieHus
MIpU ABMKEHUU TeJa B )KUJKOCTU UJIH Ta3e.

[ToctynaTensHOE U BpallaTeIbHOE JBIKEHHE a0COIIOTHO TBEPJIOTO TeEa.

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

TexHuueckre yCTPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOIIINITHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHEHHE MacC B3aMMOICHCTBYIOIIUX TEll.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOpMaIuH.

HeBecomocts. Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

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 aedopmariiu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJIa, UMEIOIIETO OCh BPAIIICHHUS.

Tema 3. 3axonbl COXpaHeHUs 8 MEXAHUKE

Nmnynsc MaTepualibHON TOYKH (TeJa), CUCTEMbl MaTepHalIbHBIX To4YeK. VIMITyIbC CUITBI 1
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEeHHs UMITylbca. PeakTHBHOE JBIKEHUE.

Pabota crnpl. MOIIHOCTE CHJIBL.

Kunerndeckast sHeprus MarepuaibHOW TOYKH. TeopemMa 00 M3MEHEHHH KHHETHYECKOM
SHEepPruu.

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

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

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[lepexo moTeHIMATBHONM SHEPTUU B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydyeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasTHUKOB.

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

Pa3nen 3. MoaekyisipHasi puznka 1 TepMOIHHAMHUKA
Tema 1. Ocnoébt MONEKYNAPHO-KUHEMUUECKOU MeopUU
OcHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 000CHOBaHHUE.
bpoynoBckoe nBwkenue. Juddysus. Xapaktep IBHKEHHS U B3aUMOJCHCTBUS YaCTHUI
BellecTBa. Mojenu CTpPOEHHs Ta30B, XHMIKOCTEH M TBEPABIX Tel M OOBACHEHHE CBOMCTB



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

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

Mogens uaeansHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISPHO-KUHETUYECKON TEopuun
uJeaNbHOTO rasza. AOCOJIOTHAsh TeMIeparypa Kak Mepa CpeAHEeW KHHETUYECKOM HHEepruu
TEIUIOBOrO JABWKEHUS yactul rasa. [llkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Knaneiipona. 3akon Jlanbrona. M3omporiecchl B MICaIbHOM Tas3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBiIeHne H30MPOLECCOB: H30TEPMa,
n30x0pa, nuzobapa.

TexHudeckune yCTpOHCTBa M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITEL, JOKA3bIBAIOIIME AUCKPETHOE CTPOCHHME BeElIecTBa, (oTorpaduu MOJEKyI
OPraHNYEeCKUX COCTMHECHUH.

OneIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOACHCTBUSI.

Monens, WUTIOCTpUPYIOLIasi IPUPOLY JaBJICHUS ra3a Ha CTEHKH COCY/a.

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATHHOTO Ta3a, H30TPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

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

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. Ocnoebl mepmoounamuku

TepMmoauHamuyeckass cucrema. BHyTpeHHsASI >HEprusi TEPMOAMHAMHYECKONH CHUCTEMBI U
crioco6Ob! e€ m3meHeHus. KonndyecTBo TemioTsl U pabora. BHyTpeHHss sHeprus 0JHOATOMHOTO
WJeaNbHOTO Ta3a. Buael Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JTydEHUE. Y JIeNIbHAs
TEITOEMKOCTD BelecTBa. KolnuecTBo TEMIOTHI IpH TEIUIONEepeaaye.

[Tonsatue 00 ammabGatHOM Tmporiecce. [lepBbIii 3akOH TepMoauHaMHKH. [IpuMmeHeHHE
MIepBOro 3aKOHa TEPMOIUHAMUKY K u3omnponeccam. I paduyeckas untepnperanus paboThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPOIE.

TemnoBeie Mamuubl. [IpuHnune! qeiicTBus TemaoBbix MamuH. [IpeoOpasoBanust sHepruu B
TeroBbIX MamuHax. KoaddunumeHT monesnoro neictBust TeruioBord mammebl. [ukn Kapao u
ero K03 QUIMEHT MOJIE3HOTO JeHCTBUSI. DKOJIOTHYECKHE MPOOIEMbl TEIIOIHEPTE€TUKH.

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

Jlemoncmpayuu

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

N3menenue BHyTpeHHEH sHEpruu (TemIepaTypbl) Tea Mpu Terionepeaaye.

OmnpIT 1o aguabaTHOMY PACHIUPEHUIO BO3/1yXa (OMBIT ¢ BO3AYIIHHIM 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. AHM30TPOIHS CBOMCTB KPUCTAILIIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepuayibl. [lnaBneHue u Kpuctamidzanus. YaenbHas
TeruioTa miasiaeHus. Cydonumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

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

Jlemoncmpayuu

CBoiiCTBa HACHIILIEHHBIX ITAPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUMU.

CriocoObl I3MEpPEHUS BJIAKHOCTH.

HaGnronenue narpeBanus 1 TUIaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JleMoHCTpaIys KpucTaioB.

Yuenuueckuii sxkcnepumenm, nabopamophule pabomol

N3mepenue 0THOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Paznen 4. DiaekrpoamHnamMuka

Tema 1. dnekmpocmamuka

DnekTpu3anusa Tell. OJEeKTpU4ecKuil 3apsan. JlBa BHAAa SIEKTPUYECKUX 3apAJIOB.
[TpoBOAHMKH, AUDTIEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsiia.

B3anmopeiicteue  3apspoB.  3akoH  Kymona. TodeuHBIl  3JIEKTpHYECKHMM  3apsl.
OnekTpuyeckoe rmojie. HampskE€HHOCTh AIEKTPUYECKOTO TMojs. [IpuHIMI Ccymeprno3uiuu
ANEKTPUIECKUX MmoJiel. JIMHIN HanpsoKEHHOCTH AJIEKTPUUECKOTO TIOJIS.

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

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

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

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmoelicTBre Ha3EKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYecKas 3aluTa.

JIMBIIeKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

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

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 35eKTpoEMKOCTH KOHJIEHCATOPA.

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

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

Hanpsixenue. 3akon Oma i ydacTka 1enu.

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

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

DNEeKTPOABMKYILAsL CHJIA U BHYTPEHHEE CONIPOTUBIIEHUE MCTOUYHHMKA TOKA. 3akoH OMa st
MOJHOU (3aMKHYTOM) 3ekTpuueckoil nenu. KopoTkoe 3ambikaHue.



DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHMOCTb COIIPOTUBIIEHUS METAJIIOB
oT TeMueparypsl. CBEpXIPOBOAUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITy4KOB.

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

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

OnexTpuueckuil ToK B razax. CaMOCTOSTENbHBIN U HECAMOCTOATEIbHBIN pa3psia. MonHus.
IIna3ma.

Texnuueckue ycTpoilcTBa M MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocrar, WCTOYHUKM TOKa, ODJIEKTPOHArpeBaTeNbHBIE TMPHUOOPBI, IJIEKTPOOCBETHTEIHHbIC
puOOpPHl, TEPMOMETP COINPOTUBIICHUS, BAKyyMHBIM [HOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIH IMOJ1, TaJlbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSOKEHMSL.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
IIOIIEPEYHOI0 CEYEHUs U MaTepHaa.

CMenanHoe coeIMHEHNE TPOBOJHUKOB.

[IpssMoe m3MepeHue >neKTpoABMKYIEH cuibl. KOpoTkoe 3amMblKaHHE TallbBAHMYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHMUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 2JEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AYXa.

OnHOCTOPOHHSA MPOBOIUMOCTD THOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3ydyeHne cMEIaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepenne  JNEKTPOABIKYIEH CHJIBI HCTOYHMKAa TOKA M €r0  BHYTPEHHETO
CONPOTHBJICHUSI.

HaGnronenue anexkTponunsa.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kimacce ocCylIeCTBIETCS C y4ETOM
COJIepKATeNbHbIX MEKIIPEIMETHBIX CBsI3el C KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemuvie nousamus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOI'O ITO3HAHMS:
sBJICHHE, HAy4HbIM (akr, rumoresa, (uzuyeckas BEJIWYMHA, 3aKOH, TEOpHs, HaOIOAEHUE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMH, JuHeWHas ¢yHKuus, mnapaboda,
runep0oia, uX rpaguKu U CBONCTBA, TPUTOHOMETpUUECKUE (PYHKIMU: CUHYC, KOCUHYC, TaHT€HC,
KOTaHI'€HC, OCHOBHOE€ TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M MX IPOEKIMH Ha OCHU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonoeusa: mexanuyeckoe JBWKEHHE B JKUBOW mpupoje, 1uddysus, ocMoC, TEII00OMEH
KHUBBIX OPraHW3MOB (BHJIbI TEIIONEpEIauH, TEIJIOBOE PABHOBECHE), DJIEKTPUUECKUE SBICHUS B
YKUBOM IIPUPOJIE.

Xumus: NUCKPETHOE CTPOECHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TN, XUAKOCTEH U Ta30B, IEKTPUYECKHUE
CBOMCTBA METAJUIOB, dJIEKTPOJIUTHUECKAs JUCCOLUALNS, FaIbBaHHUKA.

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

Texnonoeus: npeoOpa3oBaHue JABMKEHUH C UCIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHHS B
TEXHUKE, MOJIIUIHUKH, WCIOJb30BAHUE 3aKOHA COXPAaHEHHs MMITyJbCa B TEXHHMKE (pakera,
BOJAOMET W JIpyrue), JBUTATEeNIb BHYTPEHHETrO CropaHus, mapoBas TypOHMHA, OBITOBOM
XOJIOIWIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJIyYEHUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHUCIIE



HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTMH,  D3JEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEP, dJIEKTpOHArpeBaTeibHbIE MPHOOPHI,
JIEKTPOOCBETUTENbHBIE IPUOOPBIL, TAJIbBAHUKA.

11 KJIACC

Pazjen 4. DiaekTpoanHnamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe IOJI€.
Bexrop marautHOM MHAYKUMHK. [I[pruHIMI Cynepno3unuy MarHUTHBIX 1ojiei. JINHMM MarHUTHOU
uHaykuu. KaptrHa nTuHui MarHuTHOM MHTYKITUU OISl IOCTOSIHHBIX MarHUTOB.

MarnuTtHoOe 1oJie TPOBOJHUKA C TOKOM. KapTWHa NWHMNA WHAYKIIMM MarHUTHOTO OIS
JUIMHHOTO TIPSIMOTO TPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKH C TOKOM.
OmneIT OpcTena. BzaumoaeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb U HalpaBJIEHHUE.

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

SIBieHne ANEKTPOMArHUTHOW WHAYKOMU. [lOTOK BekTOpa MArHUTHOM WHIYKIWH.
DNEeKTPOABMKYIIAS CHJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe snexktpuueckoe moJjie. DJIEKTPOABMKYIIAS CHJIa WHAYKIMUA B IPOBOJHHUKE,
JBIOKYIIEMCS TTOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCT. fIBI€HNE CAMOMHIYKIIUH. DJIEKTPOABIKYIIAS CUJIa CAMOUHTYKIIWH.

OHeprusi MarHUTHOTO MOJISL KATYIIKU C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE TNPHUMEHEHHWE: TOCTOSHHBIE MAarHUTHI,
AIEKTPOMArHMTBHI, JIEKTPOABUTATENb, YCKOPUTEIN AIEMEHTAPHBIX YaCTULl, MHIYKIHOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIJIOHEHHE ANEKTPOHHOIO ITy4YKa MAarHUTHBIM I10JIEM.

JIuHMY MHIYKIIMYM MarHUTHOTO TIOJIAL.

B3anmopelicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JenictBue cuibl JIopeHIia Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue AIEKTPOMArHUTHOM UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYLIEH CHIIBI MHAYKLIHMH OT CKOPOCTH HM3MEHEHHUs MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHne MarHuTHOTO MOJI KaTYIIKUA C TOKOM.

HccnenoBanue AeicTBUSA MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

UccnenoBanue siBIIEHUS 31€KTPOMArHUTHOM MHIYKIIUH.

Pazgen 5. Kosieoanusi 1 BOJHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojaedoanus
KonebarenbHast cucrema. CBoOOIHBIE MexaHHuUeckue Kolebanusa. [‘apMoHHueckue
konebanus. Ilepuon, dwacrora, ammautyga U (aza konebanuil. [IpyXKMHHBII MasTHUK.
Marematuueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKUX KosieOanuil. [IpeBpaiieHue sHepruu
MIPU TapPMOHUYECKUX KOJIeOaHUSX.



KoneGarenbubiit koHTyp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
KoIe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHWYeCKMMHU H  DJICKTPOMAarHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HJCATHHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBnenue o 3aryxaroImux KojeOaHUsX. BbIHYXK/IEHHBIE MEXaHUYECKUE KOJIeOaHMUs.
Pe3onanc. Beinyx/1eHHBIC JIEKTPOMAarHUTHBIE KOJIEOaHHUS.

[lepemennbiii Tok. CuHYCOMAIbHBIM NEPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOIO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSHKEHHUS.

Tpancdopmarop. IIpousBoactBo, mepenada W NOTPEeOICHHE DSICKTPUYECKON HSHEPTHH.
DKOJIOTUYECKME PUCKH IpU MPOU3BOJACTBE AJeKTpod3Hepruu. KynbTypa wHcnoiab30BaHUsS
AJIEKTPOIHEPIUH B TOBCEAHEBHOMN KU3HU.

TexHuueckre yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHME: DIEKTPUYECKUHA 3BOHOK,
reHepaTop NEePEMEHHOr0 TOKa, JIMHUU 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHON CUCTEMBI (IIPYKHUHHBINA WM MaTeMaTHYeCKUn
MasITHUK).

HaGnronenue 3aryxarommx KojieoaHui.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CBOOOTHBIE EKTPOMArHUTHBIE KOJIEOAHMUS.

OcmwnorpaMmsl — (3aBUCMMOCTH  CHJIBI TOKa U HampsOKEHUS OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KATYIIKH HHIYKTUBHOCTU U
KOHJICHCATOPA.

Monens JINHAY 3IIEKTPOIIEpe1adH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

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

HccnenoBanue NEpeMEHHOrO0 TOKAa B LENM W3 TOCIECIOBATEIIBHO COEOUHEHHBIX
KOHJICHCATOPA, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbLE 80TIHbL

MexaHnyeckue BOJIHBI, yCI0BHs pacnpocrpanenus. llepuon. CkopocTs pacnpocTpaHeHus
u januHa BoJsHbl. [lomepeuHble W IpoosbHblE BOJIHBL. MHTepdepeHuus u  audpakuus
MEXaHUYECKUX BOJIH.

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

ONEKTPOMAarHUTHHIE BOJHBI. Y CJIOBMS M3JIy4EHMS JJIEKTPOMAarHUTHBIX BOJIH. B3ammHas
opueHrtaius BektopoB E, B, V B anekrpomarautHoi BojHe. CBOMCTBa 3JI€KTPOMAarHUTHBIX
BOJIH: OTpaXeHHe, MpelloMIIeHue, nossgpuzanus, audpakuus, uHTteppeperuus. CKopocTh
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 31€KTPOMAarHUTHBIX BOJIH. [IpMMEHEHHE 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIBI paguocBs3n U TeneBuaeHUs. Paguonokanms.

DNEKTPOMAarHUTHOE 3arps3HEHNUE OKPYKAIOLIEH CPEIB.

TexHudeckne ycTpolcTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3BIKAJIbHBIE MHCTPYMEHTHI,
yIABTPa3BYKOBasi AMATHOCTHKA B TEXHUKE W MEIWIMHE, pajap, PagUuoONpHUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHUE MOMEPEYHBIX U MPOIOTIBHBIX BOJIH.

Konebuomieecs: Teno Kak HCTOYHHK 3BYKA.

HaGnronenue oTpaxeHus U MPENOMIICHUS MEXaHUUECKUX BOJIH.

Habnronenue unrepdepeHunu u qudpakiiui MEXaHHYeCKUX BOJH.



3BYKOBOW PE30HAHC.

HabOmioienue CBSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYIOW M YacTOTOU
KOJIEOaHUH.

UccnegoBanue  CBOMCTB — AJIGKTPOMATHUTHBIX  BOJH:  OTPaXK€HUE, TMPEIOMIICHHUE,
noJisipu3anus, Tudpakuus, nHTepdepeHus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmoinHeiiHoe pacipocTpaHeHHE CBETA B OJHOPOJHON cpejie.
JIyud cBeta. ToYeUHBIN ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaXCHHS CBeTa. [loCTpocHHWE H300paKEHUH B IUIOCKOM
3epKaje.

[Ipenomiienne cBeta. 3akOHBI MpEIOMIICHHS CBeTa. AOCOJIOTHBIM  TOKa3aTelb
npenomiienus. [lonHoe BHyTpeHHee oTpakeHue. I[IpenenbHBIM Yrojl TMOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus cseta. CroxxHbIi cocTaB Oenoro ceera. Ler.

Cobuparonue u paccewBarolive JHH3bL. ToHKas JuH3a. POKyCHOE pacCTOsHUE U
OTNITHYECKasi Cuia TOHKOW JuH3bIL. [locTpoeHne n300pakeHUi B COOMPAIOIIUX U PACCEHBAIOIINX
nuH3ax. PopMyia TOHKOW JUH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BomnoBas omntuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOIOZCHUST MAKCUMYMOB U MUHUMYMOB B UHTEP(HEPEHIIMOHHON KapTUHE OT JBYX CHH(Da3HBIX
KOTE€PEHTHBIX UCTOYHHUKOB.

Hudpakuust cBera. [udpaxnuonnas pemérka. YcinoBue HaOMIOAEHUS TIIaBHBIX
MaKCUMYMOB TIPH MMaJIECHUA MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKITMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texuuyeckue ycTpolcTBa W MpaKTHUYECKOE MPUMEHEHHE: OYKH, Jyna, (oToammapar,
MPOEKIIMOHHBIM ammapar, MUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, JU(paKIHOHHAs
peméTKa, OJIAPOUI.

Jlemoncmpayuu

[IpsimonuHeliHOE pacnpoCTpaHEHHE, OTPAKEHUE M MpesioMiieHHe cBeTa. OnTuyeckue
PUOOPHI.

[TonHoe BHyTpeHHEE oTpaxkeHrne. Moiens CBETOBOIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6nronenue nnrepdepeHiiuy crera.

Ha6mronenue qudpaknum cBeta.

Habmronenue nucnepcuu cBera.

[Tony4yenue cnekTpa ¢ HTOMOILIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenune nokasaresns NpesoMIIeHUs CTEKIA.

HccnenoBanue cBOWCTB M300pakeHU B JTHMH3aX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OCHOBBI ClIENMAIBHOM TEOPHH OTHOCHTEJILHOCTH
I'panuiel mpuMEHUMOCTH KIacCMUECKOM MexaHukH. [locTynaTel crnennanbHOM Teopun
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTH MOJYJS CKOPOCTM CBE€Ta B BaKyyMe, IPUHLIUI
OTHOCHUTEIbHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. 3aM€UIEHNE BPEMEHH M COKPAILIEHUE AJTUHBL.
OHeprus U UMIYNbC PENATUBUCTCKON YaCTULIBI.
CBs13p Maccel ¢ PJHEPTUEN U UMITYJIBCOM PENATUBUCTCKON YaCTUIbl. DHEPrUs MOKOSL.



Paspnen 7. KBanToBas pusuka
Tema 1. Dnemenmovi K6AHM OGO ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u sHeprun (GOTOHA C €r0 YACTOTON. DHEPTHSI U UMITYIIbC
¢doToHa.
OtkpeiTne u wucciepoBanue Goroddpdexra. Onbitet A. . CroneroBa. 3aKOHBI
dorosddekra. Ypasuenue DitHmreitna aus potosrddexra. «Kpacuas rpanuma» Gotospdexra.
Hasnenue ceera. Onbithl I1. H. JIebenena.
XHWMHUYECKOE IEHCTBUE CBETA.
TexHuueckne ycTpOHCTBAa W TMPAKTHUYECKOE NpUMEHEHHue: (oTorneMeHT, (OTOTaTUHK,
COJIHEYHast OaTapesi, CBETOIHOI.
Jlemoncmpayuu
®oTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOMU TJIACTHHOM.
HccnenoBanue 3ak0HOB BHELTHETO 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 norsouieHne (GOTOHOB IpU MEPEX0je aroma ¢
OJIHOTO YpPOBHS HHEpPruM Ha npyroil. Buasl cnektpoB. CHeKTp ypOBHEH 3HEpruuM aToMa
BOJIOPO/IA.
BonnHoBsIe cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOW Tyaan3M.
CrioHTaHHOE U BBIHYXJCHHOE U3ITyYCHHUE.
TexHuyecknue yCTpPOCTBA M NPAKTHYECKOE MPUMEHEHUE: CHEKTPAJIbHBIM aHaIu3
(cmexTpockom), Jlazep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mogenb omnbiTa Pezepdopaa.
Onpenenenre JUIMHBI BOJHBI J1a3epa.
Ha6nronenne nuHeHvYaThIX CIIEKTPOB U3TyICHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HaGnronenue nuHeH4aToro CrexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHThI,  JOKa3bIBAIOIIME  CJIOKHOCTh  CTPOEHHUS  sijpa. OTtkpeiTHE
paauoaktuBHOCTH. OnBITH Pedepdopaa o onpeneneHno coctapa paJioakTUBHOTO H3JIy4EHUSI.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BnusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTue TpoTOHa W HeilTpoHa. HyknonHas moxens siapa [eiizenOepra—liBaneHko.
3apsan sapa. MaccoBoe uucino sanapa. M30Tomnsl.
Anbda-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIA Oera-pacman. ['amma-mznydenue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SnepHble peakuuu. Jlenenue U CUHTE3 SEP.
Snepusiii  peakrop. TepmosnepHblii cuHTe3. IIpoGiaeMbl M NEpCHEKTHBBI AACPHOM
SHEPreTUKU. JKOJIOTHUECKUE ACTIEKTBHI SIAEPHOM SHEPIEeTUKH.
OnemeHTapHble YacTULBI. OTKpPBITHE O3UTPOHA.
Metoabl HAOIIOAEHNUS U PETUCTPALIUH SIEMEHTAPHBIX YACTHII.
®dyHnameHTaIbHbIE B3auMoeicTBUs. EAMHCTBO pu3ndeckoit KapTHHBI MUpa.
Texnudeckue ycTpoNCTBAa M IPAKTHUECKOE NMPUMEHEHHWE: A03MMETp, Kamepa BuibcoHa,
SJIEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TunK HOHU3UPYIOUINX YACTHII.



Yuenuueckuii sxcnepumenm, 1abopamoprule pabomul
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoToTrpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKHU

Otanbl  pa3BUTHS  acTpoHoMuu. [lpukinagHoe U MHPOBO33PEHUECKOE 3HAUYCHHE
ACTPOHOMHUH.

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

Conneynas cuctema.

Connue. ConneuyHass akTUBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, UX
OCHOBHBIC XapaKTEPUCTUKHU. JlMarpamma «CHEKTpajJbHBI KJIacC — CBETUMOCTBY». 3BE3MbI
[JIaBHOM TOCTEAO0BATEIbHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» Ui 3BE3M TJIaBHOU
MocJeI0BaTeNIbHOCTH. BHyTpeHHee cTpoenue 3BE3N. CoBpeMEHHBIE TMPEACTABICHUS O
MPOUCXOKACHUH ¥ 3BoJforrK COJIHIIA 1 3BE3/T. DTambl )KU3HU 3BE3]T.

Mnneunsiii [TyTs — Hamra I"'anaktuka. [lonoxxenne u neuxkenne Coinnna B ['anaktuke. Turbl
rajakTuk. PaguoranakTuku u kBazapel. UEpHBIE ABIPHI B SApaX rajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaOb6na. Pasberanue ramaktuk. Teopus
Bosnbmoro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

HaGnronenust HEBOOPYKEHHBIM TJIa30M C MCTIOJIb30BAaHUEM KOMITBIOTEPHBIX MPHIIOKCHUH
JUTSL OTIPECIICHUSI TTOJI0KEHUSI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHUS
CeBepHOro noaymapus u ipKue 3BE3/IbI.

Ha6mronenus B reneckon Jlynsl, maner, Maeuroro [lyTu.

O6o0maronee NnoBTOpeHne

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIIBHOW U
THUYECKOM cdepax IesATeNbHOCTH 4YeNOBEKa, pojib W MeCTO (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPa, POJb (PU3NUECKOW Teopud B (POPMUPOBAHUU
MpeACTaBICHUHN 0 (U3NUECKON KapTHHE MUPA, MECTO (PH3NUYECKON KapTHHBI MUpPa B 00IIEM PsTy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEJICTABICHHI O IPUPO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kxypca ¢usuku 0azoBoro ypoBHs B 11 kjacce ocymiecTBisieTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBs3€M € KypcaMH MaTeMaTUKH, OWOJIOTUH, XHMHUHU,
reorpauu ¥ TEXHOJOTUH.

Meosicnpeomemnuvle nouwsamusi, CBA3aHHbIE C HU3YYEHHMEM METOJIOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4YHbIH (pakT, rumoresa, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIO/IEHUE,
AKCIEPUMEHT, MOJICITUPOBAHIE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU TI0JI00US TPEYTOJIBLHUKOB, ONIPEICICHHE TUIOIAAN IIOCKUX GUryp U o0bEMa Tel.

buonocus: snekrpudeckue sBICHUS B XUBOW MNpuUpoje, KoleOaTenbHbIE IBUKEHHUS B
KUBOW TMPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOM MpUPOJE, NEHCTBHE paJUdallMM Ha KUBbIE
OpraHU3MBbI.

Xumusi: CTpOEHHE aTOMOB M MOJIEKYJ, KpPUCTaJUIMYECKas CTPYKTypa TBEPIABIX Ted,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUIMUECKOHN PEIIETKH, CIIEKTPAIbHBIN aHau3.

l'eoepaghus: MarHUTHBIE TIOJIOCa 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MMOBEPXHOCTHU, MPEACKAZAHNE 3EMIIETPSICEHUM.

Texnonozus: TAHUU 3IEKTpOIIEpeay, TEHEPATOP MEPEMEHHOTO TOKA, AJIEKTPOJIBUTATENb,
WHIYKIIMOHHAS Te4Yb, pajap, PaJAuoONpuUEéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBU-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONITHKA, COJIHEYHAsI OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yuebHOrO mpenaMera «®Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHBIX PE3YJIBTATOB.

JJMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHHS y4eOHOTO mpeamera «Du3uka» MAOHKHBI OTpaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IICHHOCTSM  POCCHUHCKOTO  OOIIEecTBa,
paciIupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIPaBJICHUH BOCIIMUTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3UIMHM  OOydaromerocs Kak akTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MIPUHATHE TPATUITUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHN B 00pPa30BaTEIILHOM OpraHu3aIlim;

YMEHHE B3aMMOJICHCTBOBATh C CONUAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIMSMHA ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOH M BOJIOHTEPCKOW NEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTh POCCHUICKOM TPaXTAHCKON MACHTHYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSIM POCCHHCKHX
Y4E€HBIX B 00J1aCTH (PU3UKHM ¥ TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHYCCKOTO ITOBEICHHS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M MPHHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYICH
Ha MOPaJIbHO-HPABCTBCHHBIC HOPMBI M [ICHHOCTH, B TOM YHUCJIC B JCSITEILHOCTH YIEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYHUBOTO OYAYILEro;

4) 3CTeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs ACTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

HHTEpPEC K pa3iudHbiM cdepaM Tpo(eCCHOHATBHOW JCATEIBHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpINaTh OCO3HAHHBIA BHIOOp Oymymiei
mpodeccrur U peaar30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIAHbI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMO0Opa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) 7K0JIOrHYecKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPhl, OCO3HAHHE TJI0OATBFHOTO XapakTepa
AKOJIOTHYECKUX MPOOIEM;

IUTAHUPOBAHUE W OCYIIECTBICHUE NIEHCTBUI B OKpYKaOIIEH cpele Ha OCHOBE 3HAHUS
1[eJIei YyCTOWYMBOTO PAa3BUTHUS YEIIOBEUECTBA;

paciiupeHue OMbITa JAEATEIbHOCTH OSKOJOTHYECKON HaANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHHUM 10 (PU3UKE;



7) HEeHHOCTH HAYYHOT O MO3HAHUS:

c(OPMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HUECKON HAYKH;

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

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIe IeiicTBUSA
Ba3oBble 1oruveckue aeicTBUA:

CaMOCTOSTENIEHO (OPMYIIUPOBATh W AaKTYyaJHM3UPOBATH MPOOJEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIENATH IIeNTN IS TEILHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUHN UX TOCTHIKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHUS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSX;

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

BHOCHTH KOPPEKTHBBI B JIESTEIHHOCTh, OICHWBATh COOTBETCTBUE PE3YJbTATOB IEIISIM,
OIICHUBATh PUCKH MOCIIEICTBUH e TETHHOCTH,

KOODAMHUPOBAaTh W BBIOJMHATh pPAaOOTy B YCJIOBUSAX pPEaTbHOTO, BHPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE MPH PEIICHUH )KHU3HEHHBIX MPOOIIEM.

Ba3oBble ucciaenoBarebcKue AelicTBUS:

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH TOHITHSIMH W METOJIaMHU (PH3UICCKOU
HayKH;

BJIQJICTh HAaBBIKAMH y4eOHO-HMCCIIE0OBATEIBCKON M MPOEKTHON JEATEIILHOCTH B 00JacTH
(GU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY METOJOB pEIIeHUs 3a71a4d
(GU3NIECKOTO COACPIKaHUs, TPUMEHEHHIO Pa3IMYHBIX METOJIOB TIO3HAHUS;

BIIQJICTh BUJAMHU JCATEIBHOCTH IO TOJYYECHHIO HOBOTO 3HAHUS, €r0 HWHTEPIpPETAIHH,
npeoOpa3oBaHUI0 W TMPHUMEHEHHWIO B PA3JIMYHBIX YYEOHBIX CHTYallUsAX, B TOM YHCIE TIpU
CO3/IaHUU Y4EOHBIX TPOCKTOB B 00JaCTH (HU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
TUIOTe3y €€ pelIeHHs, HAXOJWUTh AapryMEHTBhI Ul JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHATM3UPOBATh IIOJYICHHBIE B XOJIC pCIICHHUS 3aJauyd pPe3yJbTaThl, KPUTHUYECKH
OIICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh M (POPMYIMPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BATEBHON NEATEIHLHOCTH, B
TOM YHCJIIE IPH U3Y4EHUH (PU3HKH,

JIaBaTh OLICHKY HOBBIM CHTYaIlUsIM, OIICHUBATh TIPHOOPETEHHBIH OTIBIT,

YMETh TIEPEHOCUTh 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00J1aCTh KU3HEICITCIbHOCTH,

yYMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIACTEiH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC MTOJIXOIbI H PCIICHHS,

CTaBUTH MPOOJIEMBI U 324U, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BIIJIETh HABBIKAMU TOJydyeHUs WHpopMmaru (GU3NYECKOTO COAEPIKaHUS M3 HUCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh MOWCK, aHaIM3, CUCTEMAaTH3alMi0 U
WMHTEPIPETAINI0 HHPOPMAIH PAa3TUYHBIX BUJOB U (HOPM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTHh MH(POPMAIIHH;

WCIOJIb30BaTh CpeAcTBa HWH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHNH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 33/1a4 C COONIOJICHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, pecypcocOepexeH s, IpaBoBbIX U
ATUYECKHX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;



CO3/1aBaTh TEKCThl (DM3MYECKOTO COACPKAaHHS B pPA3IMYHBIX (Qopmarax ¢ y4E€Tom
HazHauyeHUs WHPOpPMALMM W LEJNEeBOM ayAMTOpUH, BBIOMpaAs ONTUMAIBHYIO (QOpMYy
MPEJCTAaBICHNUS U BU3yaIHU3alllH.

KoMMmyHukaTuBHBIe YHUBepcaabHbIe y4eOHbIe JelCTBUSA:

OCYIIECTBIISTH OOIIEHNE HA YpOoKaX (PU3UKU U BO BHEYPOUHOU JESITEIHHOCTH;

pacrno3HaBaTh NPEANOCHUIKY KOH(IMKTHBIX CUTYallMi U CMAr4aTh KOHQIUKTHL;

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

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUYalbHONU pabOThI;

BBIOMpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBHU € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHAMATh [EJIM COBMECTHOM JEATENBHOCTH, OPraHHW30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUSA MO €€ TOCTMKEHMIO: COCTAaBIATH IUIAH JEHCTBUM, PACHpPEACNSITh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOThI;

OIICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

IpeJiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJIECH C TO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHTYaLMSX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcalbHbIC YUeOHbIE A€l CTBUA
Camoopranuszanms:
CaMOCTOSITENIbHO OCYILECTBJISATh IMO3HABATENIbHYIO JESITENbHOCTh B oOJacTu (pU3MKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIaH PEHICHHs] Pacu€THBIX W KAaUeCTBEHHBIX 3ajay, IUJIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;
JTaBaTh OLIEHKY HOBBIM CUTYAaIlHsIM;
paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JTMYHBIX MTPEANOYTCHUN;
JieNlaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTDH 3a
pelieHue;
OIICHUBATh MPUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHMIO M TPOSBICHUIO OSPYIUIMM B oOnactu  (pusmkwy,
MIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.
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 MPUEMBI peprieKCHu I OLIEHKH CUTYalllud, BEIOOPa BEPHOTO PEIICHNUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHHXKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MIPUHUMATh ce0sl, MTOHUMAasi CBOU HEAOCTATKU U IOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIECATEIbHOCTH;
MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.
B mporiecce nocTrkeHNs TMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI TIO (pHU3HKE AJIst
YPOBHSI CpeHEero 00Iero o0pa3oBaHus y OOy4alOIIUXCs COBEPIICHCTBYETCS SMOIIMOHAIBHBIM
WHTEJUIEKT, IPeanoiaraiomuii chopMUPOBAHHOCTD:



CaMOCO3HaHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ceO€;

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

BHYTPEHHEH MOTHBAIUM, BKIIOYAIONICH CTPEMJICHHE K JOCTH)KCHHIO IEIM H YCIEXY,
OTNITHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/S M3 CBOUX BO3MOYKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh AMOIMOHAIBLHOE COCTOSHUE JIPYTHX,
VYUTBHIBATH €TO MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIICPESIKUBAHUIO;

COIMAIILHBIX HABBIKOB, BKJIFOUAIONIUX CITIOCOOHOCTH BBICTPAaWBATh OTHOIICHHS C JPYTUMU
JIOJIbMU, 3200 TUTHCS, IPOSIBIIATH HHTEPEC M pa3periaTth KOH(IUKTHL

NPEAMETHBIE PE3YJIbTATbBI

K xonuy oOyuenus B 10 kijiacce mpeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
NeATEIILHOCTH JIFOJIEH;

YUUTBHIBATh TPAHUIBI TPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJIENel: MaTepuaibHast
TOYKa, MHEepLHUalIbHasl CUCTeMa OTCYETA, aOCOJIOTHO TBEPAOE TENO, MICANBHBIA Ta3, MOJENU
CTPOEHUS Ta30B, )KMJIKOCTEH M TBEPABIX TeJ, TOUEUHBIH HJIEKTPUUYECKUN 3aps] MpU pelIeHUuU
¢buznyeckux 3anay;

pacrio3HaBaTh (U3MYECKUE SBICHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KMHETHUECKOW TEOPUM CTPOEHHUS BEIIECTBA M JIEKTPOJMHAMUKU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE NPAMOJIMHENHOE [JBM)KEHUE, CBOOOJHOE NaJeHUe Tell,
NBIDKEHUE TI0 OKPYKHOCTH, WHEpIHUs, B3auMojeicTBue Tei, auddys3us, OpoyHOBCKOE
JBYDKEHUE, CTPOEHHUE XHUAKOCTEH M TBEPHABIX Tell, M3MEHEHHEe o0BbEMa Tell NMpU HarpeBaHUU
(oxJaXIeHUM), TEIUIOBOE pAaBHOBECHUE, HCIIApEHHE, KOHJEHCAIUs, [UIaBJICHUE, KpUCTAJUIM3allus,
KUIIEHHUE, BIAKHOCTh BO3JlyXa, MOBBIIICHUE JABJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPbITOM
cocylie, CBA3b MEXKJy IlapaMeTpaMH COCTOSIHMsS ra3a B H30IpoLeccax, 3JEKTpU3alus Tell,
B3aMMO/ICHCTBHE 3apsi/I0B;

ONMCBIBATH MEXaHMUYECKOE JBH)KEHHUE, UCIOJb3Yys (PU3MUECKHE BEIUYMHBI: KOOpPJHMHATA,
IyTh, IepeMeIleHHe, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa, UMITYJIbC Tejd, KMHETHYeCKas
SHEprus, INOTEHLHaJbHAs SHEPrus, MeXaHWdeckas paboTa, MEXaHWYeCKas MOILHOCTb; IpH
ONMCAaHUM TPABWIBHO TPAKTOBaThb (U3UYECKUH CMBICI MHCIOJB3YEMBIX BEIMYUH, HX
0003HAUeHMsI U €JUHUIIbI, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIIME JJAHHYIO (PU3MUYECKYIO BEIUUYHHY
C IpYTMMU BeJIMYHHAMU;

ONMCBHIBATH H3y4YCHHbIE TEIUIOBBIE CBOMCTBA Tel M TEIUIOBBIE SBJICHUS, HCIIOJIB3YS
¢u3nyeckue BeNMYMHBL: JaBJICHME TIa3a, TeMIeparypa, CpelHsAs KHHETHYecKash SHEeprus
Xa0THYECKOTO JIBMIKEHHMSI MOJIEKYJ, CpEIHEKBaJpaTHYHas CKOPOCTb MOJIEKYJ, KOJHYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasa, Ko3(pQHUIMEHT MOJE3HOTO AECUCTBHS TEMJIOBOTO
JIBUTATeNIs; IPU ONUCAHUM MTPABUIILHO TPAKTOBATh (PU3MUYECKHUI CMBICIT UCIIOJIb3YEMBIX BEIUYHH,
ux OoOO3HAUEHMs] W €IUHMIBI, HaXOJIUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (HU3UYECKYIO
BEJIMYUHY C JJPYTUMH BeTUUYHUHAM;

OTMCHIBATh M3YYECHHBIE JJIEKTPUYECKUE CBOWCTBA BELIECTBA U JJIEKTPUUYECKUE SIBJICHHUS
(mporieccsl), UCHOB3YS (PU3UUECKUE BETUUMHBL: AIIEKTPUUYECKUN 3apsijl, SJIEKTPUYECKOe IOJIE,
HanpsOKEHHOCTh TOJIA, MOTEHIMAN, Pa3HOCTh IOTEHLMANOB; MPHU OMUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUYECKHI CMBICT MCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (U3NYECKYIO BEIMUUHY C APYTMMU BETMUUHAMU;



aHATM3UPOBATh (PU3MUECKHE MPOIECCHl U SBJICHUS, MCIONB3yd (DU3MYECKHE 3aKOHBI U
IPUHLMIBL: 3aKOH BcemMupHoro taroteHus, |, |l u |1l 3axonsr HproToHa, 3aKkoH coxpaHeHus
MEXaHUYECKOHN 3HEPIUH, 3aKOH COXPAHEHUS MUMITYJIbCA, IPUHLIUII CYNEPIIO3ULIMU CUJI, TIPUHLIUIT
paBHONPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJEKYIIPHO-KUHETUUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEAHEH KHHETHMYECKOW 3HEPIMU TEIUIOBOIO JIBUYKEHHS
MOJIEKYJ ¢ a0COJIOTHOM TEMIIepaTypoi, MEpBBIA 3aKOH TEPMOAWHAMHKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsifa, 3akoH KynmoHa, mpu 3TOM pa3inuyarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHMILIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMIIBI ICHCTBHS MAIIMH, TIPUOOPOB U TEXHUYECKHX YCTPOICTB;
pa3iauyaTth yCIOBHS UX O€30M1aCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHON KU3HU;

BBITIOJTHATE JKCIIEPUMEHTHl 110 HCCIEIOBAHUIO (PU3MUECKUX SBJICHUH M TPOIECCOB C
UCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpPEHUM, TMpH 3TOM  (QOPMYIHPOBATH
npobieMy/3agadyy W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTaHOBKY W3
MPEI0KEHHOT0 000PYA0BAHUSL, TPOBOJAUTH OTBIT U (POPMYITMPOBATH BHIBO/IBI;

OCYILECTBIISITh NPSAMbIE U KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEIUYHUH, IPU 3ITOM
BBIOMpATh ONTUMAbHBIA CHOCOO H3MEpPEHUs U MCIOJIb30BaTh M3BECTHBIE METO/bI OLIEHKU
MIOTPEIIHOCTEN U3MEPEHU;

HCCIIEIOBaTh 3aBHUCHUMOCTH MEXAy (QU3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAHUEM
NPSIMBIX HW3MEPEHH, MpU 3STOM KOHCTPYHPOBaTh YCTAHOBKY, (DUKCHPOBATh pPE3YJIbTaThI
MOJIyY€HHOM 3aBUCHMOCTH (PU3WYECKUX BEIMYHH B BUJE TaOIUIl U rpadHKOB, J€1aTh BHIBOJbI
0 pe3ysibTaTaM HCCle0BaHMUS;

coOnroAaTh mpaBuiIa 0€30MacHOrO TpyAa MpH MPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO0 SKCIIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JIEATENbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIIBHBIX YCTPOICTB U 1aOOPaTOPHOTo 000PyIOBAHHUS;

pemaTb pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJENbIO, HCHOJb3YS
(Gu3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJa4dl BHIOUPATh (PU3HUECKYIO
MOJieNb, BBIAENATh (PU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE Ul €€ pelleHMs,
IIPOBOJIUTH PAaCU€Thl M OLICHUBATh PEAIbHOCTD MOyYCHHOI'O 3HAUE€HUs! (PU3MUECKON BEITMUMHBI;

pelaTh KaueCTBEHHBbIE 3aJauM: BBICTPAUBaTh JIOIMUYECKH HENPOTHBOPEUYHMBYIO IIETIOYKY
paccykJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh IPU pElICHUMH Y4eOHBIX 3aJady COBPEMEHHble HH(POPMALMOHHbIE
TEXHOJIOTUU [yl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN U IPEACTaBICHUS Y4eOHOH U
HAy4YHO-TIONYJISIpPHOM MH(pOpPMALMKU, HOJYYEHHOW M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OPMAILHIO;

IPUBOAMUTH MPUMEPHI BKJIA/Ja POCCUHCKUX U 3apyOCKHBIX Y4YEHBIX-(U3MKOB B Pa3BUTHE
HayKH, 0ObSICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHUA MO (U3UKE B IIOBCEJAHEBHOW OJKHU3HU IS
oOecrieyeHus 6€30MaCHOCTH IIPU OOPALIEHUHU C TPUOOpPAMH U TEXHUUECKUMU YCTPOUCTBAMHU, IS
COXpaHEHHUS 3JI0POBbsI U COOJIIOZICHUSI HOPM 3KOJIOTHYECKOTO IMOBE/ICHUS B OKPYKAIOLIEH cpene;

paloTath B IpymIie C BHIIOJHEHUEM PA3IMUHBIX COLUAIIBHBIX POJIeH, IIaHUPOBaTh padoTy
IpYyIIBbl, palMOHAIBHO paclpelesiiTh OO0A3aHHOCTU U IUIAHUPOBAaTh JIESTEIbHOCTH B
HECTaHJAPTHBIX CUTYyallHUsAX, aJ€KBAaTHO OLICHMBATH BKIJIAJ KaXJOrO M3 YYaCTHUKOB IDYIIIBI B
peleHre paccMaTpuBaeMOi POOIEMBI.

K xoHiy oOyuenust B 11 kJjacce mpeIMeTHbIe pe3yiIbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPax poJib U MecTO (U3UKU B (HOPMUPOBAHUU COBPEMEHHOM
HAay4yHOUW KapTUHBI MUDPA, B Pa3BUTHUHU COBPEMEHHOW TEXHUKU M TEXHOJIOIMH, B IPAKTHYECKOMN
JeATeIbHOCTH JII0JIEH, LIEJIOCTHOCTh U €AMHCTBO (PU3HUECKON KapTUHBI MUPA;

YUUTHIBATh TPAHMIBI TNPUMEHEHUS U3YYEHHBIX (U3UUYECKUX MOJeNeil: TouyeuHbIN
AIEKTPUYECKUM 3apsi, Jy4 CBETa, TOYEUHBIM HCTOYHUK CBETa, SJAEpHas MOJAEIb aTOMa,
HYKJIOHHAs1 MO/JIEJIb aTOMHOTO si/Ipa MPpH PelIeHUN (GU3UUECKUX 3a/1a4;



pacrno3HaBaTh (PU3UYECKHE SBJICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOIMHAMUKH ¥ KBAHTOBOU (DM3UMKH: AJIEKTPUUYECKAs MPOBOJIUMOCTb, TEIJIOBOE, CBETOBOEC,
XUMHYECKOE, MArHUTHOE JICHCTBUS TOKAa, B3aMMOJICHCTBHE MArHUTOB, JJICKTPOMArHUTHAs
WHIYKIWS, JCWCTBHE MArHUTHOTO TIOJIsI HA MPOBOJHUK C TOKOM U JIBIDKYIIUHCS 3aps,
AJIEKTPOMATrHUTHBIC KOJICOAHUS M BOJIHBI, MPSMOJIMHEHHOE PAacIPOCTPAHCHUE CBETA, OTPAKCHHE,
npenomiieHne, uHTepdepeHys, audpakinus W MOJSIPU3ANUS CBETa, JUCIICPCUS CBETa,
doToanekrpudeckuit 3hdekt (GoTodrPdeKT), CBeTOBOE JaBlICHUE, BOSHUKHOBEHUE JIMHEHYIATOTO
CIEKTpa aToMa BOJOPO/Ia, ECTECTBEHHASI U UCKYCCTBEHHAs PAJHOAKTUBHOCTB;

OTIMCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYCCKUE, MAarHUTHBIC, ONTHYECKUE,
AIEKTPUIECKYIO TTPOBOJUMOCTh PA3JIMYHBIX CPEl) W JIEKTPOMArHUTHBIC SIBIICHUS (IIPOIIECCHI),
WCTIONB3Ysl (DU3UYECKUE BEIMYMHBL: JJIEKTPUUECKHM 3apsl, CHiIa TOKa, DSJIEKTPHUYECKOE
HaIpsDKEHUE, AIEKTPUIECKOE CONMPOTUBIICHUE, PAa3HOCTh MOTEHIIMAMIOB, JIEKTPOIBIKYIIAs CHUIIA,
paboTa TOKa, WHAYKIMS MarHUTHOTO TOJsA, cwia Awmepa, cuia JIopeHIa, WHIYKTHBHOCTh
KATYIIKHA, SHEPTUsS JJIEKTPUYECKOTO0 W MArHUTHOTO TIIOJICH, TIEPHUOJ W YacToTa KoJeOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsij W CHJIa TOKa B MPOIECCE TAPMOHUYECKHX DJIEKTPOMArHUTHBIX
KoJieOaHu#, (POKYCHOE PACCTOSHUE W OINTHYECKas Cuja JIMH3BI, MPU OMHCAHUHU TPABUIBLHO
TPaKTOBaTh (U3WYCCKUH CMBICT WCIOJIB3YEMBIX BEJIIMYUH, WX OOO3HAYCHHS ¥ CIUHUIIBI,
YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE TAaHHYIO (DU3UYECKYIO BETUYHHY C IPYTHMH BETMIHMHAMU,

OTIMCHIBATh HM3yYCHHBIC KBAaHTOBBIC SBJICHHS U IPOIECCHI, HCIOJB3YsS (H3MUeckue
BEJIMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI W YacTOTa CBETa, DHEPTUS U
UMITYJIC (POTOHA, IEPUOJT TOJypaclajia, SHEPTHsS CBSA3M ATOMHBIX SIep, NPH OIHCAHHU
MPABWJIBHO TPAKTOBaTh (DM3MUECKUN CMBICT HCIOJIB3YEMBIX BEJIMYHWH, HX OOO3HAYCHHUS U
SIMHUIIBI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIONINE TAHHYIO (U3WUYSCKYIO BEIMYUHY C JIPYTHMH
BEJTMYMHAMH, BBIUUCIISITH 3HAU€HUE (PU3NYECKOM BEJTHMUNHBI;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHHUS, UCHOJb3Ys (QU3NYECKHe 3aKOHBbI U
OpUHOUNBL:  3akoH Owa, 3aKkOoHBI MOCIEOBATENIBHOTO M IMAPAJIENbHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akoH  3JIGKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHEIHOTO PaCIpOCTPaHEHUs CBETa, 3aKOHBI OTPAKEHHSI CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHWe OWHImTEHHa I (QoTodddekTa, 3aKOH COXpPAaHEHUS DHEPrUH, 3aKOH
COXpaHEHHUs HMITYyJbCa, 3aKOH COXPAHEHUS JJIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHECHUS
MaccoBOr0 4YHCIa, MOocTynaaThl bopa, 3aKOH paJMOaKTUBHOTO pachaja, MpU STOM pas3inyarhb
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbL,
00J1aCTH) TPUMEHUMOCTH;

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

CTPOUTH M OIUCHIBATh NU300pakeHHE, CO3/1aBaeMOE TUIOCKUM 3€pPKaioM, TOHKOM JIMH30M;

BBITIOJIHATh DKCIEPUMEHTHI IO HCCIENOBAaHUIO (PU3UYECKHX SIBICHUI M MPOLIECCOB C
UCIOJIb30BAHMEM TPSAMBIX U  KOCBEHHBIX U3MEpEHHWil: mpu 3ToM  (opMynupoBaTh
npoOneMy/3ajadyy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPeI0’KEHHOTO 000PYAOBAHUS, TPOBOJAUTH OTIBIT M (POPMYITHPOBATEH BHIBO/IBI,

OCYILIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEPEeHUs (U3UYECKUX BEITUYHMH, TpPU ITOM
BBIOMpATh ONTUMANbHBIA CHOCOO W3MEpPEHUS M HCIOJIb30BaTh W3BECTHBIE METOIBI OIICHKH
MOrPELTHOCTEN U3MEPEHUN;

HCCIIEeI0BATh 3aBUCUMOCTH (PU3UYECKHUX BETTHYHH C UCIIOJIb30BAHUEM TPSIMBIX H3MEPECHUA:
MPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATH PE3ylbTATHl MOJTYUYEHHON 3aBUCHMOCTH
¢bu3nuecKuXx BENWYMH B BUAE TaOMUIl M TpauKOB, JelaTh BBIBOABI 1O pe3yiabTaTaMm
WCCIIeIOBAHUS;

cobOmrofarh mMpaBmiIa 0€30MacHOTO TpyAa MPHU TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO 9IKCIEPUMEHTa, Yy4eOHO-UCCIEeNOBATENLCKOH UM MPOEKTHOW JESITENbHOCTH C
MCIOJIb30BaHNEM U3MEPHUTENBHBIX YCTPOUCTB U JIAOOPaTOPHOTO 000PYIOBAHUS;



pemiaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUYECKOW MOJENbI0, HCIHOJb3Ys
¢u3nvecKkre 3aKOHbI U NMPUHLUIIBI, HA OCHOBE aHAU3a YCIOBHS 33Jaull BHIOUPATh (PH3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI M (OPMYINIbI, HEOOXOAMMBbIC ISl €€ pelieHHs,
MIPOBOJIUTH PACUETHl M OLICHUBATh PEATbHOCTH MOJyYEeHHOTO 3HaUCHUs (PU3MUYECKON BEINYHHBI,

pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
pacCy>XKJIeHUM ¢ OMOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHNUS,

HCIIOJIb30BaTh IPU pElIeHUH Y4eOHBIX 3a7ad COBPEMEHHbIE HMH(QOpPMAIMOHHbIE
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, UHTEPIpPETALUU M IpEeACTaBICHUS Y4eOHOU U
Hay4YHO-TIONYJISIPHOM HMHGOpMAIK, MOJYYEHHOM W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOIY4aeMYyI0 HH(POPMALIKIO;

OOBSACHATH NPUHLIUIIBI IEHCTBUS MaIlIUH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB, pa3inyaTh
yCIIOBHUS UX 0€30I1aCHOTO MCIOJIb30BAaHUS B IOBCETHEBHOM JKU3HH;

MPUBOJIUTH TPUMEPHI BKJIAAAa POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOLIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUl;

HCIOJIb30BAaTh TEOPETHYECKHE 3HaHWs 10 (HU3UKE B TOBCEJHEBHOW JKU3HU IS
obecrnieueHrs 0€30MacHOCTH MpHU OOpAIEHUH ¢ TPUOOpPaMU U TEXHUYECKUMH YCTPOICTBaMHU, JUIs
COXPAHEHUS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKalollei cpene;

paboTaTh B IPyIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX pOJIed, IUIAHUPOBATh paboTy
TPYNIbI, PpAlUOHAJIBHO pacHpenensaTh OOS3aHHOCTH U IJIAaHUPOBATh JESTENBHOCTh B
HECTaHJAPTHBIX CUTYallUAX, aleKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYaCTHUKOB TPYIIIbI B
pelIeHrne paccMaTpUBaeMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
No /n HaumeHoBaHue pa3/ie/ioB U TeM KonTpoabnbie | IpakTiueckne (undgposrbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
Paznen 1. PUSUKA U METO/JbI HAYUYHOI'O ITIO3HAHUSA
11 ®u3rKa 1 METOIbl HAYYHOT'O TTO3HAHUS 1 bubmmorexa [TOK
' /Il HayH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 1
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kunemarika 6 . https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2:2 Jlunamika ! 2 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 19
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUNHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 bubnuoreka [JOK
' TCOPHH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 1 https://m.eds0o.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEIIECTBA. 5 bu6mmoreka [JOK
' daz30BbIe EPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Pa3nea 4. DJIEKTPOJANHAMUKA
4.1 DneKTpocTaThKa 10 bubnuoreka [IOK



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

ITocTosiHHBIN dneKTpudYecKuid TOK. TOku B

bubmuoreka [JOK

4.2 pasIMyYHbBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KJIACC

KounuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKTI/I‘{eCKI/Ie 06pazoBaTeIbHbIE
padoThI padoThI pecypesI
Paznea 1. JIEKTPOJAMHAMUKA
11 MaruautHoe nose. DIeKTpOMarHUTHasI 11 1 5 bubnuorexa [JOK
' WHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nea 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 JIeKTPOMarHiuTHbBIE 9 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
29 MexaHndecKkue 1 JIeKTPOMarHiuTHbBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2:3 Onuia 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI CIEMATIBHOW TE€OpUH 4 1 bu6mmoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pazgen 4. KBAHTOBASI ®PU3UKA
. bubnuoreka [JOK
4.1 OeMEHTHI KBAHTOBOM ONTHUKU 6 https://m.eds0o.ru/7f41c97¢
bu6mmoreka [JOK
4.2 Crpoenme atoma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SApO 5 Eubmiorexa OK

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

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTbl aCTPOHOMUU U aCTPOPU3UKU 7 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pazgen 6. OGOBIIAIOILIEE IOBTOPEHUE
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
No KoJsinyecTBO yacoB Jata DJIeKTPOHHBbIE HU(PPOBHIE
11/_11 Tema ypoka Beero Konrpoabubie | IlpakTHyeckue W3yueHHs o0pasoBarebHbIE
padoTsI padoThbI pecypchl
1 BBonnsiit nactpykrax no Th. 1 bubnuorexa [JOK
du3KKa ¥ MO3HAHKE MHpA. https://m.edsoo.ru/ff0c32e2
bubmmoreka [{OK
2 MexaHRHeCKOe ABHKEHHE, . https://m.edsoo.ru/ff0c3508
3 PaBHOMEpHOE JBMKEHUE TEI 1 bubmorera [TOK
PHOC 1 https:/m.edso0.ru/ff0c3620
4 [IpssMonMHENHOE PABHOYCKOPEHHOE 1 bubnuoreka [IOK
IBUYKEHUE https://m.edsoo.ru/ff0c372e
[TepBuunbil uHCTpYKTaXx 1o Th.
5 JlabopaTtopHas pabota Nel 1 1
«3yueHne IBUKEHUS Tela
OpOIIEHHOTO TOPU3OHTATHHOY
6 Egﬁflgz{iieﬁ:f: i‘;ﬁfggg ?OIIKI/I o 1 bubmorexa LIOK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
7 KunemaTtnka abcorOTHO TBEPIOTO 1 bu6mmoreka [JOK
Tea. https://m.edsoo.ru/ff0c39cc
bubmuoreka [JOK
8 3axowst Heiorona. ! https://m.edsoo.ru/ff0c3be8
, | emscempor morens G| BuGorers LOK
P https://m.edsoo.ru/ffoc3d00
CKOPOCTb
10 Cuna ynpyroctu. 3akoH ['yka. Bec 1 bubnunoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
11 JIaGopatopHas pabota Ne2 1 1

<<I/I3MepeHHe JKCCTKOCTHU ITPYKUHBID»



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

12

NMnynsc MmaTepralbHOM TOYKHU.
3aKOH COXpaHEHUs UMITYJIbCA.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c43d6

13

Cuna tpenus. Cuna conpoTHBIICHUS
MIPH JBYDKEHUH TEJA B )KUIAKOCTH
WJIN Ta3e

bubmmoreka [{OK
https://m.edso0.ru/ff0c3f76

14

Jlaboparopuas pabota Ne3
«3mepenune korppunueHTa TpeHus
CKOJIbKEHHUSD).

15

Pabota 1 MOLITHOCTD CHUITBI.
Kunernueckast sneprus
MaTepUaIbHOW TOUYKH.

bubmmoreka [{OK
https://m.edso0.ru/ff0c4502

16

PaGota cui TSKecTH U yrpyrocTH.
[TorenumanpHas 3HEPTUS. 3aKOH
COXPAHEHHUS SHEPTUU B MEXaHUKE.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

17

JlaGopaTtopnast pabota No4.
«M3yuyeHne 3aKkoHa COXpaHEHHsI
MEXaHUYECKOW SHEPTUN.

18

PasHosecue Tei.

19

0O0600menue 1Mo teme «MexaHHuKa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

20

KontponbHas padoTaNel.
«MexaHuka»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHoBnble nosioxkenust MKT.
Bbpoynosckoe nemwxkenue. Juddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapakrep ABUKCHUS U
B3aMMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHust ra3os,
YKUJIKOCTEN U TBEPJBIX TEl

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctossHHas ABOFaI[pO

24

TennoBoe paBHOBECHE.
Temmeparypa u e€ usMepeHue.



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

[ITkasia remneparyp Llenscus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa
26 CpeaHEeN KUHETUYECKOM SHEPrUuun bubnuorexa [JOK
JIBMDKCHHUSI MOJICKYJI. Y paBHCHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
28 N3onponeccel B uAcaIbHOM rase u
uX rpaduyeckoe MpeAcTaBICHUE
JlaGopaTtopnast pabota No5.
29 «DKCTIepUMEHTATbHAS IPOBEPKA
3akoHa [ eii-JIroccaka»
Bnyrpennssa sHeprus
TEPMOAMHAMUYECKOU CUCTEMBI U
30 CITOCOOBI €€ M3MEHEHHS. bu6mmoreka [IOK
KonruecTBo TemioTsl u pabora. https://m.edsoo.ru/ff0c5952
Buyrpennsisa sneprust
0JIHOATOMHOTO MJICAJIbHOT'O Ta3a
31 Buabl Tenonepenaun Bubmzorexa LHOK
https://m.edsoo.ru/ff0c5¢c36
VenbHasg TEIIOEMKOCTD BEIIECTBA.
30 KonundecTBo TEMIoTh npu bubnmuoreka [JOK
Tertonepenade. AaradbaTHbII https://m.edsoo.ru/ff0c5¢c36
IpoLecc
[TepBrIit 3aKOH TEPMOJUHAMUKHU U bubnnoreka [JOK
33 .
€ro NMPUMEHEHHUE K H30IIPOoIIeccam https://m.edsoo.ru/ffOc5efc
w | oo potescons BuGaorra 1O
' https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU
35 [Ipunuun neiictus u KIT/ bu6mmoreka [JOK

TEILIOBOM MaIlIMHBI

https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c5952
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

36

uxn Kapuo u ero KII[

DKosoruyeckue npooIemMbl

37
TEIJIOHEPTETUKU
38 Sﬁ%ﬁ?ﬁ;?ﬁi:p (1())I/II<3I/IKa OcHOBBHI bubmmorexa LHOK
TepMOHHAMHKIL https://m.edsoo.ru/ff0c6938
39 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnnorexa [JOK
Vcniapenuie u KuneHue https://m.edsoo.ru/ff0c63b6
40 BAJI6aC>I(<)EcI)(Z:TTI:)a§02;;;IaOCII;;SEII;I}II:;HHVI Bubmrorexa HOK
ap https://m.edsoo.ru/ff0c64d8
Teepnoe teno. Kpucramnmueckue u
amop(dHbIe Tena. AHU3OTPOIUS Bubmiorexa [[OK
41 CBOMCTB KpHUCTaLIOB. Kuakue https://m.edsoo.ru/f0c65f0
kpucrauisl. COBpeMEHHBIE T '
MaTepHuabl
[TnaBneHnne U KpUCTATU3AIHUA. Buborexa [IOK
42 YV nenpHasg TEIUIOTA IJIABJIEHUS. https://m.edsoo.ru/ff0c6708
CyOmumariust E— :
43 VYpaBHEeHHE TEIIOBOTO OajlaHca ﬁtptlgg'?/(r)r:eelaasgorﬁlffOCGSZO
KonTtponbHas padoTa No2. Bubnorexa [IOK
44 «Mosexynapras dusnica n https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMHUKA)» — :
45 DIekTpu3anus Teil. 3aKoH bu6mmoreka [JOK
COXpaHEHHS SIIEKTPHUYECKOTO 3apsiia https://m.edsoo.ru/ffOcébcc
16 B3aumonencTBue 3apsiioB. 3aKoH bu6mmoreka [JOK
KynoHna. https://m.edsoo.ru/ff0c6ce4
47 Hanpsk€HHOCTB JIEKTPUYECKOTrO bubnuoreka [IOK
TTOJIs1. https://m.edsoo.ru/ff0c6df2
48 ITorennman. Pa3zHocTh MOTEHIIMAIOB Eubmiorexa OK

https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

49

[IpoBOAHUKH, TUIIEKTPUKHU U
MOJIYIIPOBOIHUKHU. 3aKOH
COXpaHEHUs IEKTPUIECKOTO 3apsiaa

bubmuoreka [JOK
https://m.edsoo.ru/ffOc6bcc

50

HpOBOI[HI/IKI/I " JUSJICKTPUKU B
QJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBJIGKTPI/I‘-ICCKZUI IMPOHHULACMOCTDb

bubmmoreka [{OK
https://m.edso0.ru/ff0c7018

51

OnektpoeMkocTh. KonneHcarop.
DHeprus 3apsKEHHOTO
KOHJICHCATOPa

bubmmoreka [{OK
https://m.edso0.ru/ff0c7126

52

DNeKTpocTaTUYEeCKas 3aluTa.
3a3eMiIeHHe AEKTPOIpUuOOpOB

53

DnekTpudeckuil Tok. 3akoH Oma
JUIA y4acTKa [enu.

54

DJIEKTPUYECKHE TIETTH.
[locnenoBarensHOE U MapauIeIBLHOE
CO€JIMHEHUE MPOBOTHUKOB.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

55

JlabopaTopHas pabota Ne 6.
«ITocaenoBaTeapHOE U
napajuiesIbHOEe COEMHEHNE
MIPOBOTHUKOBY

56

PaboTta 1 MOIIIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

57

OJIC. 3akon OmMa 115 IOJTHOM LICIIH.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

58

Jlaboparopnas pabota No7.
«M3mepenue DJ1C v BHyTpEeHHET O
COMPOTHBIICHUS] UCTOYHHKA TOKAY.

59

aﬂeKTpI/ILIeCKaSI IIpOBOAUMOCTD
PAa3JIMIHBIX BCIICCTB.
HpOBO,[[I/IMOCTL MCTAJIJIOB.

60

3aBUCHMOCTD COIIPOTUBJICHUA



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

MPOBOJIHUKA OT TEMIIEPATYPBHIL.

DNEKTpUUECKUU TOK B BaKyyMe.

61 . 1
CBoMCTBa JIEKTPOHHBIX ITYYKOB

62 DNEeKTPUYECKUM TOK B JKUJIKOCTSIX. 1
3aKOH AJIEKTPOIIU3A.

DNeKTpUYECKUU TOK B raszax.

63 CaMocCTOATENbHBIN 1 1 bubnuorexa [JOK
HECaMOCTOSTSIILHBIN Pa3psil. https://m.edsoo.ru/ff0c84ae
Mounnus. [lnazma
[TonynpoBOAHHMKH, UX COOCTBEHHAS

64 1 NIPUMECHAs MPOBOJAUMOCTb. 1 bubnuoreka [IOK
CaoricTBa p—N-mepexoa. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
KonTtponsHas padotaNe3.

65 «Onekrpocraruka. [locTossHHBIN 1 bubmuorexa [JOK
AIIEKTPUUYCCKHA TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

66 Pemrenue 3agaud mo reme 1 bu6mmoreka [IOK
"MexaHuka" https://m.edsoo.ru/ff0c88be

6| Monexyapman grimma n ) Bufimorera LIOK

https://m.edsoo.ru/ff0c8c56
TEPMOIUTHAMHKAY

68 O6o0matromuii ypok mo temam 10 1 bubmuoreka [JOK

Kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaudecTBo 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJbHbI
o/ Beero POJIbHBIE PaKTHYeCKHUe e — pa3zoBareJ e
padoTsI padoThbI pecypchl
L | Marmemos nome. Hanyseus ) Bumsorexa LIOK
: https://m.edsoo.ru/ff0c9778
MAarHHUTHOTO TIOJIS.
bubmmoreka [{OK
2 Cuna Awmiepa. . https://m.edsoo.ru/ff0c9ac0
[IepBuunblil uHCTpYKTaXx 1o Th
3 JlabopaTtopnast padota Nel. 1 1 bubmuorexa [JOK
«Habmronenne neicTBust https://m.edsoo.ru/ff0c98fe
MAarHHUTHOTO TOJISI Ha TOK»
4 Cuna Jlopenma. PaGoTa critbr 1 bubmuorexa [JOK
Jlopenia https://m.edsoo.ru/ff0c9df4
5 MarauTHEIE CBOICTBA BEIIECTBA. 1 bu6mmoreka [IOK
BxoaHoii TecrT. https://m.edsoo.ru/ff0c98fe
DNeKTpOMarHuTHas WHTYKITHSI.
6 MaruwuTHsbIi noTok. DJ1C 1
uHayknuu. 3akodH OMU Dapanest
7 e ) ) Bummorexa LIOK
N https://m.edsoo.ru/ff0cal50
AIEKTPOMArHUTHOW MHYKIIUH»
8 giif;;;ﬁﬁ;fé?gmm 1 bu6mmoreka [JOK
’ https://m.edsoo.ru/ff0ca600
CaMOMHJTyKIIHH.
DHeprus MarHUTHOTO TOJIS
9 KATYIIKH C TOKOM. 1
DNEeKTpOMarHUTHOE TMOJIe
10 O6o6maromuii ypok «MarHutHoe 1 bubnunoreka [JOK

I10JIC. 3J'ICKTpOMaFHI/ITHa${

https://m.edsoo.ru/ff0cab82



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

WHIYKIUSD)

KonTtponsHas padora Nel.

bub6mmoreka [{OK

1 «Marmurioe noe. https://m.edsoo.ru/ff0cad58
DNEKTPOMAarHUTHASI WHIYKIIHASDY
CB00OOIHBIE MEXAHUYECKHE Butmorexa [IOK

12 Kosebanus. ['apMoHMUEeCKHe httos://m.ed I60cafos

ps://m.edsoo0.ru ca

konebanus. [IpeBparieHne SHEpPruu
JlabopaTtopnast pabota No3.

13 «OrnpeneneHne yCKOpeHus
CBOOOHOTO MaJACHUS MPHU MOMOIIN
MasTHUKA»
KonebaTenpbHBIM KOHTYP. AHAJIOTHS

14 MEXKY MexaHI/I‘—IeCKI/IMyI/II) 51 bubmorexa [TOK

https://m.edsoo.ru/ff0ch820

JJIEKTPOMArHUTHBIMH KOJICOAHUSIMH
dopm Tomcona. 3aKoH

15 co?;lr))al}{]glimoal{c:pr?/mgi I/(I),I[eaJ'II:HOM bubmorexa I[TOK

https://m.edsoo.ru/ff0ch9c4

KoJIeOaTeIIbHOM KOHTYPE

16 BrinyX1eHHBIC KOJICOaHUSI. bu6mmoreka [IOK
Pe3onanc. https://m.edsoo.ru/ffocbb86

17 [TepemenHbId TOK. MOIIIHOCTH bu6mmoreka [JOK
[IEPEMEHHOT0 TOKA. https://m.edsoo.ru/ff0cbd34
Tpancdopmarop. [IpousBocTso,

18 nepeaayda u norpedaeHue
AIIEKTPUYECKON SHEPTUU
YCTpoHCTBO U MIPAKTHYECKOE

19 MIPUMEHEHHE AIIEKTPUIECKOTO bubnnoreka [JOK
3BOHKA, FeHEpaTOPa MEPEMEHHOTO https://m.edsoo.ru/ff0cc324
TOKa, IMHUH dIIEKTpornepead
DKOJOTUYECKHE PUCKU TIPH

20 MIPOU3BOJICTBE AIIEKTPOIHEPTUH.

KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHCPIUH B MMOBCEIHEBHOU



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
https://m.edsoo.ru/ff0cc324

KHU3HHU

21 MexaHW4eCcKHe BOJTHBI. bubmotexa [IOK
https://m.edsoo.ru/ff0cca54
bub6mmoreka [{OK

22 3ByK. XapakTepuCTHKH 3ByKa https://m.edsoo.ru/ff0cccOc

KTPOMarHUTHBIC BOJIHBI, HX
23 ?;I:H‘cf:a ; CKopoc:I) (;JJ}KaJ;a bubmorexa [TOK
: https://m.edsoo.ru/ffOccfe0

AJIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIBE paTUOCBI3U U

24 TeneBuieHus. PazButue cpeacTs
cBs3U. Pagnosiokamus

o5 KonTtponsHas padota Ne2. bubnuoreka [IOK
«Konebanus 1 BOJHBD) https://m.edsoo.ru/ff0cc6f8
[IpsimonuHENHOE pacpoCTpaHEeHHE

26 CBETa B OJJHOPOJIHOM Cpejie. bubmuorexa [JOK
Toueunslii vcTouHUK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa

21 orpamens overa, Hoempoerc Bubmnorera LIOK

S https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenominenue crera. [TonHoe
28 BHYTPEHHEE OTpaKEHUE. bubmuoreka [JOK
[IpenensHbIA yroJ MOJHOTO https://m.edsoo.ru/ffocd7f6
BHYTPEHHETO OTPAKCHUS
29| dimepenme nosarem Bufimiorera LIOK
https://m.edsoo.ru/ff0cd67a
MIPEIOMIICHHUS CTEKIIa»
| g eemoeme mopene B LOK
' ‘ https://m.edsoo.ru/ffOcddle
YBennueHue JTUH3bI
31 JlaGopatopHas pabota NeS.

((OHpe,[[eJIeHI/Ie ONTHYECKOMN CHUIIBI U



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
https://m.edsoo.ru/ff0cdd1e

(hOKYCHOTO PacCTOSTHUS JIMH3BD)

Hucniepcusi, uHTEpdEpeHIus 1

32 madpaxmus ceera. Judpakunonnas
pemeTka
TOpHAas Ta Neb.
33 fﬁgig;eiieanniaf; :BJ:T(?BOI‘/'I bubmaorexa LIOK
https://m.edsoo.ru/ff0ced22
BOJIHBD»

34 [TorepedHOCTh CBETOBBIX BOJIH. bubnnorexa [JOK
[Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
OnTryeckue npuodopsl U

35 YCTPOMCTBA M YCIIOBHUS UX
0€30MacHOTO MPUMEHEHUS
I'paHUIBI MPUMEHUMOCTH

36 KJIACCUYECKOW MEXAHUKH. bubmuorexa [JOK
[MocTynaTel crielMaTbHOW TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH

37 ooggggggﬁgzigzzl 3ameqieHue bubmorexa LIOK

' https://m.edsoo.ru/ff0cfa42
BPEMEHU U COKpaIlleHUE JTHNHBI
DHeprus U UMIYJbC

38 PENATUBUCTCKOW YacTullbl. CBA3b bu6mmoreka [JOK
MAcCChI C SHEPIHEH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHEprus NoKost

39 KontponsHas padora Ne3. bubnunoreka [JOK
«Ontrka. OcHoBbl CTO» https://m.edsoo.ru/ffOcf6f0

40 ®otonbl. opmyna [Tnanka. bubnuoreka [IOK
DHeprus U UMIYJIbLC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIE0OBAHNE Bubmiorexa IOK

41 dotorddexra. OnbiTer A. I'. https://m.edsoo.ru/ffocffcd
CroneroBa

42 3akonbl portorddekTa. YpaBHEHHE bubnunoreka [JOK

OuHirenHa i porodrddekra.

https://m.edsoo.ru/ff0d015e



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

«KpacHas rpanuna» poroaddexra

Hasnenue ceeta. Onbith [1. H.

bub6mmoreka [{OK

43 JlebeneBa. XUMHUECKOE IEHCTBUE https://m.eds00.ru/ffod04as
CBeTa
TexHuueckue ycTpoiucTsa u
MIPAKTUIECKOE TPUMEHEHHE!
44
(dhoTorneMeHT, (HOTOIATIHK,
coJIHeUHas OaTtapesi, CBETOIUO]]
45 Pemenue 3amau mo reme bubmmoreka [{OK
«DI1eMeHTBI KBAHTOBOM OIITHKI https://m.edsoo.ru/ff0d0302
bu6moreka [IOK
46 Monean atoma. https://m.edso0.ru/ff0d091a
47 KBanToBbie nocrynarsl bopa. Busl bubnuoreka [IOK
CIIEKTPOB https://m.edsoo.ru/ff0dOafa
48 BoaHoBBIC CBOKWCTBA YaCTHII. bu6moreka [IOK
Bouusl ne bpowuis. https://m.edsoo.ru/ff0d0ca8
KopnyckynsipHO-BOJTHOBOU BuGmuotexa LIOK
49 Ayaiusm. CTIOHTaHHO® https://m.edsoo.ru/ff0dOafa
BBIHY)KJICHHOE U3JTYYCHHE
bu6mmoreka [JOK
50 OTKpBITHE PATMOAKTUBHOCTH. https://m.eds0o.ru/ffod0fd2
CeowucTBa anbda-, 6era-, raMmma-
51 u3nydeHus. Biusnue
PaIOaKTUBHOCTH Ha KUBBIC
OpraHU3MBbI
52 H3oTombl. 3aK0H paMOAKTHBHOTO bu6mmoreka [JOK
pacma https://m.edsoo.ru/ff0d1162
53 OHeprus cBa3U. SnepHble peakiu. E’[%[ISSJ,I'I;I/?]:Z%;I){)OI’IS/ﬁO 41356
MeTtoapl HaOTIOACHUS U Bubmorexa LIOK
54 perucTpanyy 3MEMEHTapHBIX

YaCTHII.

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Bun 3Be31n0r0 HeOa. CotHeuHas

55
cucrema

56 Connue. cTouyHUK SHEPrUU
ConHua u 3B€37
CoBpeMeHHbIe NPEACTaBICHUS O

o7 MPOUCXO0KACHUHU U SBOJIFOLIUN
ConHia u 3B€37

58 Mneunsin [Iyte — Hama
lNanaktuka. ['anakTuku.

59 Bcenennas. Teopust bonbioro
B3pbIBa. MeTarajiakTuka

60 Hepemennsie npoOiembl
aACTPOHOMHH
KounTtponsHas padorta

61 Ned .«DOnemMeHTBI acTpOHOMHH U
acTpO(PU3UKNY
Ponb ¢usuku u actpoHomMuu B

62 9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
COITMATBHOM M ATHYECKOM chepax
JeSITeNIbHOCTH YeJIOBEKa
Ponb u MecTo pusmku u

63 ACTPOHOMHUH B COBPEMEHHOM
Hay4YyHOU KapTUHE MHUpa
Ponp pusnueckoit Teopun B

64 (hopMHUPOBaHUH MPEICTABICHUN O
(buznuecKkoi KapTuHE MUpPa

65 Hroropas koHTpoJIbHAs paboTa

66 Pemienue 3a1a4 no reme
"DNeKTpOMarHuTHas MHIyKIus. "

67 Pemenne 3agau no reme "Onrtuka.
KBanToBas ¢uzuxa"

68 Mecto Gu3nuecKoil KapTUHBI MUpPA bubnuoreka [IOK




B 00II[EM psITy COBPEMECHHBIX
€CTECTBCHHO-HAYYHBIX
MPEJICTABICHUN O TPUPOJIE

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®duswnka, 10 xracc/ Mskumes I'.5., Byxosne b.b., Corckuit H.H.; mon penakmueit
[TapdenTreBoii H.A. Aknroneproe obmmectBo «M3marensctBo «IIpocBenienne»

» ®dusuka, 11 kmace/ Mskumies I'.J1., Byxosues b.b., YUapyrun B.M.; moa pexakimueit
[TapdentreBoii H.A. Akunoneproe obmecTBo «M3natenberBo «IIpocBenieHne»

METOANUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

» ®dusmka, 10 kiracc/ Mskumes I'.5., Byxosues b.b., Corckuit H.H. moa penakiueit
[TapdentbeBoit H.A., Akunonepnoe obmectso «M3natenberBo «IIpocsemienne»

» ®umsuka, 11 krace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. non pexaxiueit
[TapdentbeBoit H.A., Akunonepnoe obmectso «M3natenberBo «IIpocsemienne»

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
bubunoreka ITOK https://m.edsoo.ru






