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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke ©0a30BOr0 YpPOBHS Ha YpOBHE CpEAHEro OOIIero
oOpa3oBaHus pa3paboTaHa HA OCHOBE IOJIOKEHUM U TpeOOBaHUN K pe3ysibTaTam
OCBOEHHUSI OCHOBHOW 0OOpa3oBaTeNbHOM HporpaMMmel, mnpeiactaBieHHbIX B OI'OC
COO, a Ttakxe c yuérom (¢enepanbHO paboyeil mporpaMMbl BOCHHUTAHUSA U
KOHLICTIIMKA TpenojilaBanus y4deOHoro mnpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3alusIx Poccniickon ®enepannu, peAU3YIOIINX OCHOBHBIE
00pa3oBaTebHbIE MPOTPAMMBI.

Copepxanue mnporpaMmbl IO (U3MKE HaNpaBiIeHO Ha (opMHpOBaHHUE
€CTECTBEHHO-HAYYHON KapTuHBI Mupa oOydaromuxcs 10-11 kimaccos npu o0ydeHuu
ux ¢pusuke Ha 0a30BOM YpPOBHE HAa OCHOBE CHUCTEMHO-IEATEIbHOCTHOIO MOIXO[A.
[Iporpamma no ¢usuke coorBeTcTBYeT TpeboBanusM GI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, MPEJAMETHBIM U METAIllPEIMETHBIM pe3yJbTaTaM OOY4YEHHs, a TaKkKe
YUUTBHIBAET HEOOXOIMMOCTh pealu3ali MEXIPEIMETHBIX CBsized (U3NKU C
€CTECTBEHHO-HAYYHBIMU yYEOHBIMU IpeaMeTaMu. B Hell onpenenstorcss OCHOBHBIE
LEIU U3y4YEeHHs] (PU3HKU HA YPOBHE CPEHEro 0O0IIero o0pa3zoBaHus, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHUS Kypca (PM3UKU: TUYHOCTHBIE, METAPEIMETHBIE, IPEIMETHBIE
(Ha 6a30BOM YpOBHE).

[IporpamMma 1o (pu3smKe BKIIOYAET:

+ IUIAaHUPYEMbIE Pe3yJIbTaTbl OCBOEHUS Kypca (pU3MKU Ha Oa30BOM YpOBHE, B
TOM YHCJI€ TPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

.+ coaepkanue yueOHoro npeameta « Ousnkay 1mo rojgaM 00ydeHusl.

du3znka Kak Hayka O Hambojee OOIMX 3aKOHAX MPUPOJBI, BBICTYyMas B
KauyecTBe y4yeOHOro MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUI 00 okpyxkaromem mupe. [IIkoapHBI Kypc QU3KMKH - CUCTEMOOOPa3yrOUIUi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE TIPOIECCOB U SIBJICHWUM, H3y4aeMbIX XUMHEH, OHOJIOTHEH,
dbu3umdyeckorr reorpadueli W acTpoHOMHEH. Mcmonb3oBaHME M AKTHBHOE
npuMeHeHne  (QU3MYECKUX  3HAHWW  ONpeNesieT  XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTUM B chepe SHEPreTUKH, TPAaHCIIOPTa, OCBOSHHUS KOCMOCa,
MOJIy4EHHUsI HOBBIX MaTEpHaOB C 3aJaHHBIMHU CBOMCTBaAMHU W Jpyrux. M3yueHwue
(GU3UKN BHOCUT OCHOBHOMW BKJIaJa B (POPMUPOBAHUE €CTECTBEHHOHAYYHON KApTUHBI
Mupa oOydJaronmxcs, B (OPMHpPOBAHWE YMEHUW MPUMEHSITh HAYyYHBIH METOJ
MO3HAHUS TIPU BHITIOJIHEHUY UMH YUEOHBIX UCCIICIOBAHUM.

B ocHOBY kypca ¢pu3uku ajis ypOBHS CpeHero o01iero oopa3oBaHus MoJI0KeH
pAI Uaeh, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 TOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pasleioB (PU3WKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOMN (DU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepual Kypca (HU3UKHU
o0beMHEH BOKpYr (u3mueckux Teopuil. Bemymmm B Kypce sBIseTCS
(dopMupoBaHUE MPEJCTABICHUNA O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanus MpeanojaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHala (U3UYECKOM HAyKH, OCMBICIECHUE CBSI3H Pa3BUTHS
(Gu3MKH C pa3BUTHEM OOIIECTBA, a TAK)XKE C MUPOBO33PEHUYECKIUMH, HPABCTBEHHBIMH
Y DKOJIOTUYECKUMU MTPOOTIEMaAMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gu3MKy npeamnoiaract 3HakOMCTBO
C IIMPOKUM KPYIOM TEXHMYECKMX M TEXHOJOTHYECKHMX INPUIIOKECHUA H3YYECHHBIX
TEOPUN U 3aKOHOB.

Hoes skonocuzayuu  peanusyeTcss MOCPEACTBOM BBEIACHHUS DIJIEMEHTOB
coJiepKaHusl, NOCBAIEHHBIX HKOJIOTMYECKUM MPOOJIEMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBl C PA3BUTHEM TEXHMKM M TEXHOJOTHH, a Takxke OOCYyXIeHHUs MHpodiem
paloHaIbHOIO IPUPOIONOIB30BAHMUS U SKOJIOTMYECKON O€30MaCHOCTH.

CTepKHEBBIMU JJIEMEHTAMH Kypca (U3MKM HAa YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus SBIAIOTCS (uznueckue Teopuu ((HOpMHUPOBAHHME MPEICTABICHUN O
CTPYKTYpe MOCTPOEHUs (PU3NUECKON TEOpUH, PoJu (PyHIAMEHTAIBbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX IIPEICTABICHUAX O MPUPOJIE, TPAHULIAX TPUMEHUMOCTH
TEOpUH, JIJIsl OMUCAHUSI €CTECTBEHHO-HAYUHBIX SBJIICHUH U MIPOLIECCOB).

CHUCTEeMHO-IEeSATENbHOCTHBIA MOJIX0J B Kypce (DU3UMKH peanu3yercs Mpexe
BCEro 3a CYET OpraHU3allKM HKCIEPUMEHTAJIBHON AESITENIbHOCTH O0YyYaroluXcsl.
Jiist 6a30BOTO YPOBHS Kypca (PU3UKH - 3TO UCIIOJIH30BAHUE CUCTEMbBI (PPOHTATIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIaOOPATOPHBIX PadOT, KOTOPHIE B MMpOrpamMme
no (¢u3nKe OObEAMHEHbI B OOLIMH CIUCOK YYEHUYECKUX NPAKTUYECKUX pPaloT.
Boigenenre B yKa3aHHOM TNI€peyHEe JIabOpaTOpPHBIX padOT, MPOBOAMMBIX IS
KOHTPOJISL M OLEHKH, OCYHIECTBISIETCS y4aCTHUKaMHU 00pa3oBaTEbHOTO Ipoliecca
UCXOJII U3 OCOOEHHOCTEH IUIAHWPOBAHUS W OCHamIeHus kaOuHeTa Qusuku. [Ipu
3TOM OOecrneunBaeTcsi OBJaJeHuE OOYyYaroIIMMUCA YMEHUSMU TPOBOJIUTH
KOCBEHHbIE W3MEPEHMs, UCCIENOBAHUS 3aBHUCUMOCTEH (U3MUECKUX BEIMYHUH H
MIOCTAHOBKY OIBITOB [0 IPOBEPKE MPEIOKEHHBIX THIIOTE3.

bonpuioe BHUMaHHE yIENsAETCs PEIICHNI0 PACYETHBIX U KAYECTBEHHBIX 3a/1a4.
IIpu 3TOM 111 pacU€THBIX 3a]a4 MPUOPUTETOM SIBIISFOTCS 3a/1a4y C SIBHO 3aJaHHOMU
(bu3HUECcKOi MOJIENbIO, MO3BOJISIIOUINE TPUMEHSITh U3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJIHOTO paszfelia Kypca, TaK U MHTErpUpYys 3HAHUS W3
pa3HbIX pa3zenoB. /[ KayecTBEHHBIX 3aJlay HNPUOPUTETOM SIBIISIIOTCS 3aJaHUs
Ha 00bsCHEHUE MPOTEKAHNUS (PUBNYECKUX SIBJICHUM U MIPOLIECCOB B OKPYKaOIEH
KU3HU, TpeOyromue BbIOOpa (PU3MUECKOH MOAENU UId CUTyalMd IpPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B cootBerctBum ¢ TpeboBanusaMu OI'OC COO k MaTepHanbHOTEXHUYECKOMY
o0ecrniedyeHno y4yeObHoro mpoiecca 0a30Bblii ypoBeHb Kypca (DU3UKHM Ha YpPOBHE
cpenHero o6mero oOpa3oBaHUs JIOJDKEH M3y4yaThCsl B YCIOBHUAX MPEIMETHOIO
KabuHeTa (U3MKM WIM B YCIOBUSX HHTETPUPOBAHHOIO KAaOMHETAa NPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKIa. B kabuHere Gu3MKu MOKHO OBITH HEOOXOAMMOE
nabopatopHOoe O0OpyJOBaHME ISl BBIMOJHEHHUS YKa3aHHBIX B MporpaMme IO
(¢u3MKe yYeHUUECKUX MPAKTUYECKUX PaboT U JEMOHCTPALIMOHHOE 000PYAOBaHHUE.

JleMoHCTpallMOHHOE  OOopynoBaHue (OpMHpPYETCS B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJbHOM JIOCTATOYHOCTH U  OOECIEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TMporpaMme Mo (u3uKe KIIOYEBBIX JIEMOHCTpAIMi is
UCCIICIOBAaHMSI  M3Y4YaeMbIX  SBICHHH ©  MPOLIECCOB, OMIUPHUYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyaOBaHME [UIsI YYCHMUYECKHUX MPAKTUYECKUX padboT
bopmupyeTcss B BUJAEC TEMAaTUYECKUX KOMIUIEKTOB M OOECII€UMBAETCS B pacuére
OTHOTO KOMIUIEKTa Ha JABYX oOydyaromuxcs. TemMaTHYecKue KOMILUIEKTbI
7a00paTOpHOTO O00OPYJAOBaHUS JIOJDKHBI OBITH ITOCTPOCHBI Ha KOMILJICKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, @ TaKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOPUH.

OCHOBHBIMU LEJIIMHU U3y4Y€HUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

- (opmupoBaHHE HHTEpeca M CTPEMJICHUS OOYyYalolIMXcs K HaydHOMY
U3YYCHUIO TIPHUPOJIbI, Pa3BUTHE HUX HHTCIUICKTYaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI];

+  pa3sBHTHE MPEJACTABICHUN O HAYYHOM METOJ]C MO3HaHMs U (popMHpOBaHHE
HCCIICIOBATEILCKOIO OTHOIICHHUS K OKPYKAIOIIUM SIBJICHUSIM;

+  ¢dopMuUpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3yJibTaTa U3ydeHuUs

OCHOB CTPOCHHMSI MaTepuu U (pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

« ¢dopMupoBaHHE YMEHUN  OOBSCHATH SIBJICHUSI C UCIIOJIb30BAHHEM

(bU3nYECKUX 3HAHUM U HAYYHBIX J0KA3aTENIbCTB;
« (opMupoBaHUE TPEACTABICHUA O pONM (PUUKU JUISI Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHM.

JlocTrokeHHe STHX IieJiell oOecIieunBaeTCs PEIICHHUEM CIIEAYIONIMX 3ajad B



« npuoOpeTeHue CHUCTEMBI 3HAHUU 00 001mux (buznyecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTIOYAst MEXaHHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, DJIEKTPOAMHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

- (dopMupoBaHHE YMEHHM MNPUMEHITh TEOPETUUYECKUE 3HAHUS IS
OOBsICHEHHsSI (PU3UYECKUX SBICHUM B TMPUPOAEC U I TPUHATUA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

« OCBOGHHE CIOCOOOB PEIICHMs] Pa3IMYHBIX 3aJad C SBHO 3aJaHHOU
bu3nueckoil MoJenblo, 3ajad, MOJAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHM 331a4H;

+ TIOHMMaHHE (U3MYECKUX OCHOB M TPHHIIUIIOB JCUCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHX IMPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeny;

- OBJIaJICHUE METOJAAMU CaAMOCTOSITEJIBHOTO IUIAHUPOBAHUSA U TPOBEIACHMUS
Gu3MYECKUX SKCIEPUMEHTOB, aHAIM3a M WHTEPHpPETAUU HHPOpMAIUH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3ysIbTaTa;

- CO3JaHME YCJIOBUU JUIsl Pa3BUTHS YMEHMH MPOEKTHO-KCCIIEI0BATENIbCKOM,
TBOPYECKOU 1E€ATEIBHOCTH.

Ha wusyuyenue ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE CpPEIHEro OOIIEro
oOpazoBanus otBoguTcsa 136 yacos: B 10 kiacce - 68 yacoB (2 yaca B HEJENI0), B
11 kmacce - 68 yacoB (2 yaca B HEJICITIO).

[Ipennaraempiii B mporpamme Mo (u3MKe TMepeyeHb JTa0OpaTOPHBIX H
NPAKTUYECKUX paboT SBISAETCS PEKOMEHJOBAHHBIM, YUMTENIb JENaeT BBIOOP
npoBeJieHUsT J1a00paTOpHBIX pabOT U OMBITOB C YUYETOM HWHAWBHIYaTBHBIX
0COOEHHOCTEN 00yYaroIUXC.



COIEPXAHUE OBYYEHUA
10 KJVIACC

Pa3nen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O IO3HAHUSA

®usuka - Hayka o0 mpupone. HaydHble MeTOIBI IO3HAHUSA OKPYKAIOLIETO
mupa. Ponp JkcnepumMeHTa W TEOpUM B IPOLECCE MO3HAHUS IMPUPOJIBI.
DKCIEpUMEHT B (PU3HUKE.

MonenupoBanue (U3MUECKUX SBJIEHUN U mpoleccoB. HayuHble TMIoOTE3bl.
dusnyeckue 3aKOHbl U TEOpPUH. ['paHUIBl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons m mecto gu3uku B (pOpMHUpPOBAHMU COBPEMEHHOM HAy4YHOW KapTHHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele ¥ 1M(PPOBBIE H3MEPUTENBbHBIE MNPUOOPBI, KOMIIBIOTEPHBIE
JTATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe naBmkeHHe. OTHOCHTEIILHOCTh MEXAHHMYECKOTO JIBMYKCHUS.
Cucrema otcuéra. Tpaekropusi.

[Tepememienue, CKOpOCTh (CpemHsii CKOPOCTb, MTHOBEHHasi CKOPOCTb) U
YCKOPEHHE MaTepUaIbHOM TOYKHM, WX MPOEKIMH HAa OCU CHUCTEMBI KOOPJUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE UM pPaBHOYCKOpPEHHOE MpsSMOJUHENWHOE aBuxkeHue. ['paduxu
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHHS, MyTH W IEepeMEIICHUS
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBobOosHOE TIazieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonmuueitnoe  nBuxeHuwe. JIBH)KEHHME  MATEpUAIBHOM  TOYKM  TI0
OKPYHOCTH C IOCTOSIHHOM 10 MOAYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHENHAS
ckopocth. [lepuon 1 gactora obparnieHus. [leHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUOMETD,
JBIDKEHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeauH.

Jlemoncmpayuu

Mojenb CUCTEMBI OTCYETA, WIUTFOCTPALIMS KHUHEMATHYECKUX XapaKTEPUCTUK
JIBMDKCHHUS.

[IpeobpazoBanue ABUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pe’KEHHOM MPOCTPAHCTBE.

HaOmronenue nBvkeHus Teja, OpPOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTATBHO.



N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Hamnpagiienne cKopoCcTy pu ABHKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOIO JBMXKEHUS C LEJbI0 OMNPENEIICHUS] MTHOBEHHOMU
CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXKIY MOYTSIMH, HTPOHUJICHHBIMU TEJIOM 32
MOCJICIOBATENbHBIC PABHBIC MPOMEXYTKHM BpPEMEHM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEeHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutensHOCcTH  [anmumes.  IlepBeii  3akoH  HeroToHa.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuHuun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemMupHOoro TtaroreHus. Cunma Tsoxectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokos, ckonkkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJNIbXKEHHSI U cuiia TpeHus nokos. Kosdduuuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpaumieHus. llmedo cuibl. YcmoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHu4ecknue yCTpOWCTBA M MNPAKTHYECKOE MNPUMEHEHHWE: TMOAIINIHUKY,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpUHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHUME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBECHUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHKAIOIIUX B NPYKHUHE U
PE3UHOBOM 00pasiie, OT ux aedopMaiiuu.

HUccnenoBanne ycimoBUM paBHOBECHUA TBEPAOTO TEJA, HMEIOIIETO OCh
BpALCHHUS.

Tema 3. 3axonvl cCOXpaneHusn 6 MexaHuKe

Nmnynbc maTepuanbHOMl TOUYKHM (Teja), CHUCTEMbl MAaTEpPHAIbHBIX TOYEK.
NmMnynbe cuiibl 1 W3MEHEHHE HUMITYJIbCa Tela. 3aKOH COXPAHECHUS HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kuneruueckass sHeprus martepuaibHON ToukM. Teopema 00 H3MEHEHUU
KUHETUYECKOU IHEPTUHU.

[ToTeHuuanbHas SHEPrusl. [ToreHuuanbHas SHEPrusl yupyro
nedhopmupoBaHHOM Py )UHBI. [loTeHIIMambHas SHEPTUS Tella BOJIU3U MOBEPXHOCTU
3emu.

[loTeHMaibHBIE U HEMOTEHIMAJIbHBIE  CHJIBL. CBsi3b  paboOTHI
HETIOTCHIIMATBHBIX CHJI C U3MEHEHHEM MEXAHUYECKOW HSHEPTrUU CHUCTEMBI Tell.
3aK0H COXpaHEHUSI MEXaHUUECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckre yCTpONCTBAa M IMPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIED,
MPY>KUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexoa MOTEHIIMATILHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii skcnepumenm, nabopamopusie pabomol

N3ydenune abCONIOTHO HEYIPYroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasSTHUKOB.

UccnenoBanue cBsizu pabOTHI CUIIbI ¢ U3MEHEHUEM MEXaHHMYECKOW SHEPTHH
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3znen 3. MousiekyasipHasi pU3UKa U TEPMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJOXKEHUSI MOJICKYJISIPHO-KHHETUUECKON TEOPUU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenHue. Juddysus. Xapakrep ABUKEHUS U
B3aUMOJICMCTBUSL YACTULl BemecTBa. MoJenn CTpOEHUsl Ta30B, KUIKOCTEW H
TBEPIBIX TEI U OOBICHECHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJjeiei. Macca u
pa3zMepbl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TerioBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
[enbcus.



Mogens naeanpHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYIIPHOKUHETUYECKOM
TEOpUU HACAIbHOTO ra3a. AOCOMIOTHasE TeMmIleparypa Kak Mepa CpeaHei
KMHETUYECKOW IHEPTHM TEIUIOBOro JABMXKEHUs yactull raza. [llkama Temmepartyp
KenbBuHa. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa-Knanelipona. 3akoH
HanpToHa. HM3omporecchl B HICATBHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. [ 'paduueckoe TpencTaBieHWE HM30MPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckue yCTpoOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHUE BeEIlIeCTBa, (oTorpapuu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbIThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aIMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUS UWICAIbHOTIO Iasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

OnpeneneHue Macchl BO3JlyXa B KJIAaCCHOM KOMHAT€ HAa OCHOBE M3MEPEHUM
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y IMapaMeTpaMu COCTOSIHUSI pa3peKeHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxu

TepmonnHamuueckass cucteMa. BHYTpEHHssI dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U CrocoObl €€ n3meHeHusi. KonnuecTBo TeroTel u paborta. BHyTpeHHss
SHEPrusi  OJIHOATOMHOIO  HWJEaJbHOro  ra3za.  Buabsl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3IyUyeHHE. Y Ae/bHasl TEIJIOEMKOCTh BEIIECTRBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 amumabatHOM mporiecce. I[lepBhli 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOro 3aKOHA TEPMOJMHAMHUKHU K wu3omporieccaM. ['padudeckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOJIE.

TennoBble  MamuHbl.  [IpyHOMIBI ~ AEHCTBHS ~ TEIUIOBBIX  MAIllWH.
[IpeoOpa3zoBanust HEpruM B TEIUIOBBIX MammuHaxXx. KodpuimeHT moae3Horo
nericTBus TemoBor MammHBL Ilukn KapHo m ero ko3g@UIHMEHT MOJIE3HOro
JEUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TETUIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA W MPAKTUYECKOE TNPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH SHEPrHM Tela MPH COBEPIICHUH DPAOOTHI: BBUIET
npoOKH W3 OYTBUIKM MOJ JEUCTBHEM CXKAaTOTO BO3/AyXa, HarpeBaHue sdupa B
JATYHHOU TpyOKe IMyTEM TpeHHUs (BUAECOAEMOHCTPALIHS).

W3MeHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnpiT 1O aanMabaTHOMY pacCHIMPEHUIO Bo3ayXa (OMBIT € BO3QYIIHBIM
OTHHUBOM).

Mopnenu napoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPAHMSI, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u konjaeHcanus. VMcnapenue u kuneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHASI BJIAXHOCTh Bo3ayxa. HackimeHHbl map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT 1aBJICHUS.

TBépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU3OTPOIHUS CBONCTB
kpuctaiuioB. JXugkue kpucramibsl. CoBpemeHHble Marepuanbl. [lmaBienue wu
KpUcTaJUM3aIus. Y ieapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHUE TEIJIOBOTrO OaaHca.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJOTHH IMOJYyUYECHHUS] COBPEMEHHBIX MAaTEpHAJIOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMlCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJIICHUHU.

CriocoObI M3MepeHus BIAXKHOCTH.

HaOmnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. OJJEKTpUuecKuid 3apsan. JlBa BUIA DIEKTPUUYECKHUX
3apsanoB. [IpoBOJHUKM, AMAIEKTPUKH U MOJYINPOBOJHUKH. 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsa.
B3anmoneiictBue 3apsnoB. 3akoH KynoHa. ToYedHbIN 3JIEKTPUYECKAN 3apsi.
Onextpuyeckoe noje. Hanpspk€HHOCTD 3aekTpudeckoro noiis. [TpuHnun



CYyHEPHO3ULHNH DJIEKTPUUECKUX TMOJIeH. JIMHUM HAnpsKEHHOCTU BJIEKTPUUYECKOTO
TOJISL.

Pabota cun snexkrpocratnueckoro nois. [lorenuan. Pa3HoCTh MOTEHIIMATIOB.
[IpOBOOHUKN W JUAIEKTPUKU B JIIEKTPOCTATHYECKOM moJie. [Iuanekrpudeckas
POHUIIAEMOCTb.

OnexktpoémkocTs. KonaeHcarop. DIeKTpOEMKOCTh IJIOCKOTO KOHJEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: DIIEKTPOCKOII,
ANEKTPOMETP, JJEKTPOCTATUYECKAsl 3alllMTa, 3a3eMJICHHUE BJIEKTPONpUOOpOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN alapar, CTPYUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

B3anmoneiicTBrE Ha3EKTPU30BAHHBIX TE.

DIEKTPUYECKOE TI0JIE 3APSIKEHHBIX TEIl.

[IpOoBOJTHUKH B 3JIEKTPOCTATUUECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDIIEKTPUKY B JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTBh  JJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcCATopa OT IUIOMIAau
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIEHCATOpa.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3mepenne 31eKTpOEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

ONEeKTPpUYECKUA TOK. YCJIOBHS CYIIECTBOBAHMS SJIEKTPUYECKOIO TOKA.
Uctounuku Toka. Cuia Toka. [IocTOsIHHBIN TOK.

Hanpspkenune. 3akon OMa 15 y9acTka LEeTH.

DNEKTPUYECKOE CONPOTHUBIICHHE. Y IEIBHOE COINPOTHUBIICHHE BEILIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

Pabota oanektpuueckoro Toka. 3akoH JDxoyns-Jlenma.  MougHoCTb
AIEKTPUYECKOr0 TOKA.

DNEeKTpOABMKYIIAs CUJIa U BHYTPEHHEE CONPOTUBIECHHUE HCTOYHHMKA TOKA.
3akoH Oma i1 OJHOM (3aMKHYTO#) 35ieKTprudeckol nenu. KopoTkoe 3aMbIkaHKeE.

ONEKTpOHHAasT  MPOBOJUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
COMNPOTHUBJICHUSI METANIOB OT Temneparypbl. CBepXIIPOBOJUMOCTb.

DNeKTpUYECKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHas U puMecHast POBOJANUMOCTh
moTynpoBoHUKOB. CBoiCcTBa P-N-niepexoaa. [1omympoBoIHUKOBBIEC TTPHUOOPHI.

ONEeKTpUYECKUd TOK B  pacTBOpax ©  paciuiaBax  3JIEKTPOIUTOB.
DNEeKTPOIIUTUYECKAS TUCCOMALUS. DIEKTPOIIN3.



OnekTpuyeckuid TOK B raszax. (CaMOCTOSTENbHBIA M HECAMOCTOSTEJIBHBIN
paspsa. Monunus. [1nazma.

TexHHuuecKue yCTpOWCTBA U MPAKTHYECKOE NPUMEHEHHUE: aMIEpMETP,
BOJITMETP, PEOCTaT, HWCTOYHUKU TOKA, JJIEKTPOHArpeBaTeNIbHbIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIM THO,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBIN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTDH COIIPOTHMBIICHUS LWIMHIPUYECKUX IPOBOJHHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wu3MeEpeHHE DIEKTPOABMKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3IeKTpOABUKYILIEH CUJIbI UCTOYHMKA TOKAa W €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHble CBSI3H

Nzyuenue kypca ¢usnku 6azoBoro ypoBHs B 10 Kjacce OCYHIECTBISETCS C
Y4E€TOM COJIEpKATENIbHBIX MEXIPEAMETHBIX CBS3€d C KypcaMu MaTeMaTHKH,
OMOJOruu, XMMHUH, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnuvle nonamusi, CBSI3aHHbIE C U3yYEHHEM METOJOB HAay4YHOI'O
NO3HAHMS: SBJIEHUE, HAy4yHBIM (akT, runores3a, ¢u3nyecKas BEIMYMHA, 3aKOH,
TeopHsl, HAOMIOJEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHHe CUCTEMbl YpPaBHEHUM, TUHEHAs QyHKIUS,
napabona, runepOosa, uX rpaguKkd U CBOWCTBA, TPUTOHOMETPUUYECKUE (DYHKIIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexannyeckoe JIBWKEHHE B KUBOW mpupoje, auddysus, ocMmoc,
TEMJI000MEH >KMBBIX OPraHU3MOB (BUABI TEIUIONEPEAAUU, TEIIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B XKUBOM NIPUPOJE.

Xumus: TACKPETHOE CTPOCHHE BELIECTBA, CTPOEHNUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs MAcCa, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, KUIKOCTEN U



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs JUCCOIMALINS,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE NBWXKCHHUM C MCIOJIb30BAHMEM MEXaHHU3MOB,
Y4E€T TPEHUS B TEXHUKE, MOAIIMIHUKYN, HCIIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHHUKE (pakeTa, BOAOMET W JpYyrue), JBHUraTeilb BHYTPEHHEIrO
cropaHusi, napoBasi TypOvHa, ObITOBOW XOJIOJWIBHUK, KOHIULIHMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MAaTE€pUaIOB, B TOM 4YHCIE€ HAHOMATEpPHUAlOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTaTHYECKasi 3alllUTa, 3a3eMJICHHE SJIEKTPONpHUOOpPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AIEKTPOHATPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaAMHUKA

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHuThl.  B3auMOJEWCTBHE  TOCTOSHHBIX ~ MAarHUTOB.
MarnntHoe mnone. Bexkrop MarHutHOM HWHAYKUMU. [IpuHmMn cynepno3nnuu
MAarHATHBIX TOJIeW. JIMHMM MarHUTHOM MHAYKUMHW. KapTuHa NMHWUKA MAarHUTHOU
WHIYKIWH T10JI [IOCTOSHHBIX MarHUTOB.

MarautHOoe 10JIe NOpPOBOAHMKA € TOKOM. KapThHa nuHUNM UWHIAYKIUU
MAarHATHOTO IOJSl JJIMHHOTO NPSIMOTO NPOBOJHHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJHUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTBue npoOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, e€ MOAyJb W HarpaBlieHHE. J[BUKEHHE 3apsyKEeHHON YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHne ANEKTPOMAarHWUTHOM MWHAYKOHMHM. [lOTOK BEKTOpa MAarHUTHOU
UHAYKOUU. OJIEKTPOABIKYIAs Cula HWHAYKUUU. 3aKOH 3JEKTPOMAarHUTHOU
nHaykunu @apanes.

BuxpeBoe »snekTpuyeckoe mosie. IJIEKTPOABMXKYIIAs CUia HHAYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBj€HME CaMOMHAYKUMU. OJIEKTPOABMXKYINAsS  CHIIA
CaMOWHIYKLIMH.

DHEPrust MAarHUTHOTO IO KATYLIKHU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE IIPUMEHEHME. ITOCTOSHHBIC
MAarHuThbl, 3JIEKTPOMArHUThbl, JJIEKTPOJABUIATENb, YCKOPUTEIU JIIEMEHTAPHBIX
YaCTHUILl, NHAYKIIUOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIIOHEHHUE 3JIEKTPOHHOIO MyYKa MArHUTHBIM MOJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JlerictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBNEeHHE 3JIEKTPOMArHUTHOW UHAYKIUU.

[IpaBuno Jlenua.

3aBUCHUMOCTh AJIEKTPOABUKYIIEH CUJIbI MHAYKIUHA OT CKOPOCTU W3MEHEHHS
MarHUTHOTO TIOTOKA.

SIBneHue caMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomuol

N3ydeHne MarHuTHOTO MOJISl KaTYIIKH C TOKOM.

HccnenoBanue 1elCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMAarHUTHOM MHTYKLIHH.

Paspneu S. KoJsieOanust M BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KONEOAHUA

Konebarenbnast  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KOJIEOAHUS.
[Mapmonnyeckue konebanusi. Ilepuon, wacrora, ammiutyna u ¢asza KoseOaHUN.
[IpyxnHHBI MasTHUK. MareMaTu4eCKuil MasiTHUK. YPaBHEHHE TapMOHUUYECKUX
konebanuii. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbupiii koHTYp. CBOOOJHBIC 3JIEKTPOMAarHUTHbIC KOJICOaHUS B
UJCAUTBHOM KOJIEOATEIHHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHUYECKUMH U
ANEKTPOMArHUTHEIMU KoseOanusimu. dopmyna TomcoHa. 3akOH COXpaHEHUS
SHEPIruu B UJICaIbHOM K0JIe0aTeIbHOM KOHTYpE.

[Ipencrapienue o 3aTyXawIMX KojJeOaHUAX. BhIHYXIEHHbIE MEXaHUYECKUE
koJieOanusi. Pezonanc. BeiHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

ITepemennbiii  Tok. CHHycCOWIANbHBIA TEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUINTYJTHOE€ W JCHCTBYIOIIEE 3HAYCHHE CWIbl TOKA H
HaIpPsHKSHUS.

Tpanchopmarop. IIpousBoacTBo, nepenaya U MoTpedICHUE DICKTPUUECKOM
SHEPruu. DKOJOTUYECKUE PUCKHU MPU MPOU3BOACTBE 3IIEKTpo3Hepruu. KynbTypa
HCTIOJb30BaHUA SJIEKTPOSHEPTUU B TIOBCETHEBHOM KU3HMU.

TexHuueckre yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHUE: JIIEKTPUUECKHUI
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, TMHHUM JJIEKTPOIepeaay.

Jlemoncmpayuu

UccnenoBanue mnapamMeTpoB KOJI€OATEIHLHOW CHUCTEMBI (MPYKUHHBIA WA
MaTeMaTUYECKUI MASTHHK).



HaOGmronenue 3aryxarommx KojieOaHu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HAMPSHKEHUSI OT BPEMEHM) ISt
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHanc mnpH 1OCIEIOBAaTENbHOM COEIWHEHHH PE3UCTOpa, KaTYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabonul

HccnenoBanre 3aBUCUMOCTH MEPUOJa MaJIbIX KOJIEOAHUHN rpy3a HA HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBaHre IMEPEMEHHOIO TOKa B LENM M3 IOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJHBI, yclIOBUsA pacnpoctpaneHus. llepuwon. CxopocTh
pacnpocTpaHeHuss M JJIMHA BoOJHBL. [lomepedyHble W TPOJOJIBHBIE  BOJIHBI.
HuTtepdepentus u nudppaxius MeXaHUIeCKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUSI U3YYEHUSI AJICKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anexrpomaruutHoii BoiHe. CBoMcCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHHE, MOJsApu3aius, Audpakius,
unTepdepenius. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3MeKTPOMArHUTHBIX BOJIH. [[puMEHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuueckue yCTpONCTBA U MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPA3BYKOBas JMATHOCTUKA B TEXHUKE W MEAMIIUMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pa3zoBaHue M pacpPOCTPAHECHUE MTOTIEPEUHBIX U MPOJIOIBHBIX BOJH.

KoneOG:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pEe30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYIOW W
Y4aCTOTON KOJICOaHMIA.



HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHUE,
nperoMIIeHUE, ONsIpu3anus, AMpakuus, uaHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckas onTtuka. I[IpsSAMOIMHENWHOE pACOpPOCTPAHEHHE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHblli HICTOYHUK CBETA.

OTtpaxeHue cBeta. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne nM3o00pakeHHil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMIICHHS CBEeTa. AOCOIIOTHBIN MOKa3aTeshb
npeinomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblii yrojl MOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. L{ser.

ColOuparomie u pacceuBaromue JMH3bl. ToHkas JuH3a. DokycHoe
paccTosTHUE U ONTHUYECKas cuja TOHKOM NuH3bL [locTpoeHne u300pakeHUl B
coOuparolux 1 pacceuBaromux jduH3ax. dopmyna TOHKON JHMH3BL. YBETUYCHHE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. WHtepdepennus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMIOACHUS MaKCUMYMOB M MHHUMYMOB B UHTEP(EPEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBeta. [Audpaxuuonnas pemérka. YcioBue HaOMOACHUS
[JIABHBIX ~MAaKCUMyMOB MpH  TaJE€HUU MOHOXPOMATHYECKOTO CBeTa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOCTBA W MPAKTUYECKOE IMPUMEHEHHWE: OYKH, JyIa,
dboToanmapaT, MNPOEKIIMOHHBIN amnmapar, MHUKPOCKOI, TEJIIECKOM, BOJIOKOHHAs
ONTHKA, TU(paKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE paclpOCTpaHEHUE, OTpPa)KEHUWE U TMPETOMIIEHUE CBETa.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3AX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerne natepdepeHIy CBETA.

HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cexTpa ¢ MOMOIIbI0 TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul



N3mepenue nokasaresns IpeJoMIICHUS CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.
Hab6nronenue nucnepcnu cBera.

Pasznes 6. OcHOBBI CIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH
['pannnbl  OPUMEHHMMOCTH — KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIELMATIbHOW TEOPUU OTHOCUTEIBHOCTH: NHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA
B BaKyyMe, IPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpAILEHUE
JUTUHBI.
DHEprust U UMIYJIbC PEIATUBUCTCKON YACTUILIBI.

CBs13b MacCHI C 3H€pFH€ﬁ U UMITYJIbCOM pGHHTHBHCTCKOﬁ qaCTHUIBI. 3H€pl’ Hs1
ITOKO:I.

Paznen 7. KanToBasi pusuka

Tema 1. Inemenmuol KBAHMOBOU ONMUKU

®otonbl. Dopmyina [InaHka cBA3U S3HEPTUUA POTOHA C €r0 YaCTOTON. DHEPrus
Y UMITyJIbC (DOTOHA.

OtkpeiTre u uccneaoanue porodpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotorddexra. Ypapuenue DitHmreiHa st porodddekra. «KpacHas rpaHuiia
dboToaddekra.

Hasnenue ceera. OnwiTel I1. H. JIeGenena.

XHAMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue ycTpoWcTBa M NPAKTHUYECKOE NPUMEHEHHE: (POTO3IEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o10o3((PexT Ha yCTaHOBKE C LIMHKOBOU IJIACTUHOM.

Uccnenosanue 3akoHOB BHeMIHETO (oTOdPdEKTa.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pe3epdopaa mo paccesHuiO a -4acTHIL.
IlmanerapHas moxpens aroma. llocrtynatel bopa. M3nydeHue U I1oruolieHue
GbOTOHOB TpM TEepexoje aroMa C OJHOTO YPOBHS JHEPTrUU Ha JApyrou. Bumisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOAOPOJIA.

BosHoBBIE cBoOMicTBa yactul. Bonnsl ne bponnsa. KopmyckynsapHo-BosHOBOM
Tyau3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIy4YECHHE.

TexHuueckre yCTPOMCTBA W MPAKTHUYECKOE NPUMEHEHHE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu
Monuens onbita Pesepdopna.
Onpenenenre JJIMHBI BOJIHBI J1a3epa.
Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITYUCHHUS.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopusvie pabomol
Ha6nronenue nmuaeyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHTHBI, JIOKa3bIBAIOIINE CIOKHOCTh CTpPOeHUS siapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHU0  cocTaBa
paanoakTUBHOTO u3nydyeHud. CBoiictBa anbga-, Oera-, TaMma-H3IyYEHUS.
BnusiHne pagnoakTUBHOCTH HA KUBBIE OPTaHU3MBL.
OtkpeiTHe TIpoTOHa M HedTpoHa. Hykionnas monens sigpa [eiizenbepra-
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsbl.
Anb(a-pacnaa. OIJIEKTPOHHBII M MO3UTPOHHBIM Oera-pacnaa. [‘amma-
M3JIy4eHne. 3aKOH palOaKTUBHOIO pacaia.
DHeprus CBA3M HYKJIOHOB B siipe. SAnepHblie cuiibl. JledexT maccel sapa.
SnepHble peakuuu. JleneHue u CUHTES sI€ep.
Anepnsiii peaktop. TepmosimepHbiii cuHTe3. [IpoOGiemMbl M MEPCHECKTUBBI
AIEPHON SHEPrETUKH. DKOJIOTUYECKNE ACTIEKTHI IAEPHON SHEPTETHUKM.
DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
Mertoabl HAOIIOACHUS U PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.
@dyHaMeHTalIbHbIE B3auMOoieicTBUs. EMUHCTBO (u3nueckoii KapTUHBI MUpA.
TexHU4ecKkre yCTpOWCTBA UM MPAKTUUYECKOE NMPUMEHEHHUE: T03UMETP, Kamepa
Bunbcona, siaepHslif peakTop, aToMHast 6oM0a.
Jlemoncmpayuu
CU€TUrK MOHUBHPYIOIINX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul
HccnenoBanue TpeKoB YyacTull (110 TOTOBBIM (OoTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Otansl pa3BUTUSL aCTpOHOMHUH. [IpUKIIaIHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMMUH.

Bun 3BEé3qnoro neba. Co3Be3ausi, sipkue 3BE3MbI, IUJIAHETHI, UX BUJIUMOE
JBUKEHHE.

ConHeuHas cucrtema.

Connue. ConHeuyHas akTUBHOCTb. McrtouHuk sHeprum ConHOa M 3BE3N.
3BE3bI, UX OCHOBHBIE XApPAKTEPUCTUKH. JlMarpamma «CHEKTpalbHBIM Kiacc -
CBETHUMOCTB». 3BE3NbI TJIABHOM IIOCIIENOBATENBHOCTH. 3aBUCUMOCTh «Macca -
CBETUMOCTB» I 3BE3] IIIABHOM IOCIIEI0BATEIbHOCTH. BHyTpeHHEE CTpOeHUE



3BE31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKACHUU U 3Botounu CoJiHIIA U
3BE3/1. DTambl )KU3HU 3BE3].

Mneunsiii [lyTe - Hama ['anmaktuka. ITonoxenue m aBmxenue ConaHua B
INanaktuke. Tunsl ragaktuk. PaguorasakTukyu v kBasapbl. UEpHbIE NBIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa006ia. Pazberanue ramakTuk.
Teopus bonpmoro B3psiBa. PenukToBoE H3mydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HEBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JIJIsl ONPEEICHUS TOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ist CeBEPHOrO MOJyIIapHs U SIPKHUE 3BE3/BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp Qusnku W acTpOHOMHMHM B IKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOU cepax AesATEeIbHOCTH YEIOBEKa, pOJib U MECTO (PUBHKHU
U aCTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTHHE MUPA, POJib GU3UUECKON TEOpUHU
B (opMUpOBaHHM TMPEACTABICHUNH O (PU3NYECKONM KapTUHE MHUpPa, MECTO
(dbu3nyecKo KapTUHBI MUpa B OOIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

Nzyuyenue xypca ¢usuku 6a30Boro ypoBHs B 11 Kjacce oCymIeCTBISIETCS C
YYETOM COJEPKATENBHBIX MEXIIPEIMETHBIX CBSI3€M C KypCaMM MaTE€MaTHKHU,
OHOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meorxcnpeomemnvie nouamus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOI'O
MO3HAHUA: SBJICHUE, HAy4YHBIH (akT, Tumores3a, (uU3MYecKas BeIUYMHA, 3aKOH,
Teopusl, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelICHUE CUCTEMBI YPaBHEHUW, TPUTOHOMETPUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPhl M HMX MPOCKIHH HA OCU KOOPIAWHAT, CIIOKEHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, NPU3HAKK TOM00US TPEYTrOJbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: snexrpuueckue SBICHUS B KUBOW MNpPUPOE, KojeOaTeabHbIE
JIIBVKEHUSI B )KMBOW MPUPOJE, ONTUUYECKUE SIBJIEHUS B KUBOM MPUPOAE, NCHCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJ, KPUCTAUIMYECKAS! CTPYKTypa TBEPABIX
TeJI, MEXaHU3MbI 00pa30BaHUS KPUCTATUIMYECKON PEIIETKH, CTIEKTPATbHBIN
aHau3.



l'eocpaghus: MarHUTHBIE NONIOCA 3€MIIH, 3aJI€)KU MarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JIAHUW DIIEKTPONlEpEAad, TEHEpPaTop IEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, MHAYKLIMOHHASI I€4Yb, pajap, pajAuONpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meuyb, MPOEKIIMOHHBIN ammapar, BOJIOKOHHAs OITHKA,
COJIHEUHas Oarapesl.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne ydeOHOro mpeamera «®Pus3uka» Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BBI YPOBEHbB) TOJDKHO OOECIEYUTH JOCTIIKEHUE CIEHYIOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS y4eOHOTO IpenMeTa «DU3nKay JOJKHBI
OTpaxaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEH TO3UIMEN JIMYHOCTH, CHUCTEMON I[EHHOCTHBIX
OpUCHTAI{, TO3WTUBHBIX  BHYTPCHHUX  YOCKICHHWHA, COOTBETCTBYOIIMX
TPaJWIIMOHHBIM TICHHOCTSIM POCCHHCKOTO OOIIECTBA, PACHIUPECHHUE XU3HCHHOTO
OTBITA M OIBITa JMEATCILHOCTH B MPOIECCE peaM3aliil OCHOBHBIX HaIlpaBICHUI
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUSI:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON TIO3UITMU 00YYaIOMEerocss Kak akTHBHOTO 1
OTBETCTBEHHOTO YJICHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHHUCTHUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIHLHOCTh B HMHTEpPECaxX TPa’kKJaHCKOTO
o0I1IecTBa, y4aCTBOBATh B CAMOYTIPABICHUH B 00pa30BaTEIbHON OpTaHU3aINM;

YMEHHUE B3aUMOJICHCTBOBATh C COITMATBPHBIMA HHCTUTYTAMU B COOTBETCTBHH C
X QYHKIIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM NIEATETLHOCTH;

2) MaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH POCCHUICKOU rpaXJaHCKON WJICHTUYHOCTH,
NaTPUOTHU3MA;

IIEHHOCTHOE OTHOIIIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHIKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAllMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHUE JINYHOTO BKJIaJ]a B IOCTPOSHUE YCTOWYMBOTO Oy IyIIETo;

4) 3CcTeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIIOYAsi SCTETUKY HAYyYHOTO TBOPUYECTBA,
npucyero pu3n4eckon Hayke;



5) TpynoBOro BOCHUTAHMA:

UHTEpEC K pa3iuyHbiM cepam mpodecCHOHATBHOU IESATENbHOCTH, B TOM
YHCJI€ CBSI3AHHBIM C (PU3UKOM M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynyiuei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTBH M CITOCOOHOCTH K O0pa30BaHUIO U CaMOOOPA30BaHUIO B 00IACTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HU,

6) 3IK0JIOTHYeCKOro BOCIHUTAHHUS:

cOPMHUPOBAHHOCTh JKOJIOTMYECKON KYJIbTYpbl, OCO3HaHUE T100aJIbHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIeM;

IJIAHUPOBAHUE U OCYILIECTBICHHUE JECUCTBUN B OKPYKAIOIIEH CPElie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacUIMpEeHHE ONBITA JEATEIBHOCTH SKOJIOTMYECKOM HAaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) TeHHOCTH HAYYHOTO MO3HAHMA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LIEHHOCTWM HAy4YHOM JEATEIbHOCTH, TI'OTOBHOCTH B IpoLECcCe
U3y4eHUs (PU3UKU OCYIIECTBIATh IPOEKTHYIO U UCCIEA0BATEIbCKYIO AESITEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OPMYJIMPOBATH M aKTyaIM3UpOBaTh  MIPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNeNATh LeIU ACATEIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTH W MNPOTUBOPEUYUST B  paccMaTPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMbl ¢ y4€TOM aHaIM3a MMEIOITUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTh KOPPEKTUBKI B JIEITEIHLHOCTh, OIICHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH U BBHITIOJIHATH PaOOTy B YCIOBHUSAX PEATILHOTO, BUPTYaTbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCcKHe 1eHCTBUA.
BJIQJIETh HAYYHON TEPMHUHOJIOTUEH, KIIIOYEBBIMU MOHATUSIMU U METOAaMU
buznueckoil HayKu;



BJIaJICTh HaBBIKAMHU Y4EOHO-HCCIIEIOBATEIILCKON U MPOCKTHOMN JEATEIbHOCTU
B 00nacTu (hM3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TIOWCKY
METOJ/IOB pEMICHUs 3a7ad (PU3UYECKOTO COACPKAHMsI, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB ITO3HAHUS,;

BJIQJICTh BHUJAMHU JEATCIBHOCTH 1O TIIOJYyYCHUI0O HOBOIO 3HAHMS, €ro
WHTEPIpPETAlUA, TPEoOpa30BaHUIO M TPUMEHEHHUIO B Pa3IWYHBIX y4eOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00s1acTh (pU3uKw;

BBIABJIATh MPUYUHHO-CIICICTBEHHBIE CBS3M W aKTyaJu3UpoBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3y €€ PEIICHHS, HAaXOJUTh apryMEHTHl IS JOKa3aTeIhCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJIYYCHHBIC B XOJC PEIICHHS 3aJadd  pe3yiabTaThl,
KPUTUYECKH OIEHHWBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (POPMYJIHUPOBATH COOCTBEHHBIC 3a7ayd B 0Opa3oBaTEIbLHOMN
NEATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIlHsIM, OIICHUBATH MPUOOPETEHHBIHN OIIBIT;

YyMETh TIEPEHOCHUTHh 3HAHWS TO (HU3UKE B MPAKTHUYECKYIO 00JacTh
JKM3HEIEATCIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTb MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE ATbTePHATUBHBIC PEIICHUS.

Pabora c nunopmanueii:

BJIaJICTh HABBIKAMHU TOJNy4YeHUs HHGOpMaUK (PU3UIECKOTO COJECPNKAHUS M3
HMCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITCIHHO OCYIICCTBISATH ITOWCK, aHaJIu3,
CHUCTEMATHU3AIMI0 M WHTEPIPETANNI0 HHPOPMAIMK Pa3IMYHBIX BUIOB W (hopm
MIPEICTABIICHHUSI,;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJB30BaTh  CpelACTBAa  MH(POPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA B PEUICHUU KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpPTraHU3AIIMOHHBIX
3a/lady ¢ CcOONIoJieHneM TpeOOBaHUN HSProHOMUKH, TEXHUKH OE€30MacCHOCTH,
TUTHCHBI, PECypCOCOCPEKEHUs, TPABOBBIX HM  OTHYCCKUX  HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

Co3/IaBaTh TEKCThI (PU3MYECKOIO COJICpKaHUSI B Pa3IMYHBIX (dopmaTax C
y4€éTOM Ha3HaYeHUs WHGOPMAIIUU | 1IEJICBON ayJUTOPUH, BHIOUpasi ONITUMAIIBHYIO
dbopMy TIpEICTaBICHHS i BU3yaJTU3aIUH.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIC JeHCTBHUS:
OCYUIECTBJIATh OOUIEHWE Ha ypokax (U3MKM U BO BHE-YpPOUHOU
NEATEIbHOCTH;



pacrno3HaBaThb IPEANOCBUIKM  KOH(MJIMKTHBIX CUTyallU M  CMSI4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHs C HMCIOJIB30BAaHUEM
SA3BIKOBBIX CPEJICTB;

NOHMMAaTh ¥ HMCIOJIb30BaTh NPEUMYINECTBA KOMAHIHOM M WHAUBUIYAIBHON
paboThI;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX JACUCTBUUA C Y4YETOM OOIIUX
MHTEPECOB U BO3MOYKHOCTEMN Ka)XA0T0 4jeHa KOJJICKTHBA;

OPUHUMATh ILEJM  COBMECTHOM  JESTEIBHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBAaTh JECHCTBUA MO €€ JOCTHIKEHUIO: COCTABILATH IUIAH JCHCTBUH,
pacupenensiaTb pojid C YYETOM MHEHUH YYacTHUKOB, OOCYXZaTh pe3yJbTaThl
COBMECTHOU padoThI;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJIaJa W KaXJOro y4YacTHUKA KOMAaHIbI B
oOLIMii pe3yNbTaT Mo pa3pabOTaAHHBIM KPUTEPHSIM;

Ipe/yiaraTtb HOBBIE TMPOEKTHI, OLEHWBATH WAEHU C TO3ULUHAHA HOBH3HBI,
OPUTMHAIIBHOCTH, MIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IO3UTHBHOE CTPATETMYECKOE TIOBEACHHUE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATHUBHBIM.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JAESITEIBHOCTh B 00JACTH
(U3MKK M aCTPOHOMHH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYyIUPOBATH
COOCTBCHHEIC 3a/1a49H;

CaMOCTOSTENIbHO COCTAaBJSTh IUIAH PELICHUS PACUYETHBIX M KayeCTBEHHBIX
3aJ1ay, MJIaH BBIIIOJHEHUS MPAKTHYECKONH pabOThl C YUYETOM MUMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATNIOYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEINOYTECHHI;

JienaTh OCO3HAHHBIM BBIOOpP, AapryMeHTHpOBaTH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO U NPOSABICHUIO 3PYIULUA B 0OJACTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJQJ€Th  HAaBbIKAMHM  [IO3HABATENbHONW  pedIeKCMU  Kak  OCO3HAHMS
COBEpILAEMbIX JCHCTBUH U MBICIUTENbHBIX IMPOLIECCOB, HX pE3yIbTaTOB U
OCHOBaHHII;



UCIIOJIb30BaTh MPUEMBI PEQIIEKCUM AJISl OLICHKU CUTYallMH, BbIOOpa BEPHOIO
pEIICHNUS;

YMETh OLICHUBAThb PUCKH M CBOEBPEMEHHO MPUHHUMATh PEHICHUS MO HX
CHI)KEHUIO;

OPUHMMATh MOTHUBBI M apryMEHTBl JpPYrUX IpU aHaJu3€ pe3yibTaTOB
JeSITeIbHOCTH;

MPUHUMATD ce0s1, MOHMUMasi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHMMATh MOTHUBBI M apryMEHTBl JpPYrUX IPU aHaJu3€ pe3yibTaTOB
JESITEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLUIUOKU.

B mporuiecce 1oCTHXEHNS TMYHOCTHBIX PE3yJIHTATOB OCBOCHHS MPOTPaAMMBI IO
¢uszuke Ui ypoOBHSA cpegHero ooOmero oOpa3oBaHuA Yy  00yYarolmuxcs
COBEpUICHCTBYETCS SMOLIMOHAJIbHBIH UHTEIJIEKT, penoJiararoum
c(OPMUPOBAHHOCTbD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CITIOCOOHOCTh MOHMUMATh CBOE YMOIIMOHAIEHOE
COCTOSIHME, BUJICTh HAMPABJICHHS Pa3BUTHA COOCTBEHHOU SMOIMOHAIBHOU CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpEryJIMpPOBaHMs, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHME IPUHUMATb
OTBETCTBEHHOCTb 32 CBOE TIIOBEJEHHE, CIOCOOHOCTh aJanTHPOBAThCI K
HYMOIIMOHAITBHBIM U3MEHEHHSIM U MIPOSBIIATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAONIEH CTpEeMJICEHHE K JOCTIDKEHHUIO LEeNU U
yclexy, ONTHMHU3M, WHUIUATHUBHOCTb, YMEHHUE JEeHCTBOBaTh MCXOIs U3 CBOMX
BO3MO>XHOCTEH;

SMIATHH, BKIIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh 3SMOIMOHAJIBHOE COCTOSTHUE
ApYTUX, VYYWATHIBATH €r0 TPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIFOYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOLICHHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOHMOIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 10 kJjacce NpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAOITUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha MPUMEpPaX PoOJib U MeCTO (PU3UKKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPa, B Pa3BUTHU COBPEMEHHOMW TEXHHUKH H
TE€XHOJIOTUH, B PAKTUYECKON IE€SATEIBbHOCTH JIKOJIEH;

YUYUTBIBATh TPAHUII TPUMEHEHUS HW3YUYEHHBIX (PU3UYECKUX MOJIETICeH:
MaTepHualibHasi TOYKa, MHEPIMAJIbHASI CUCTeMa OTCUETa, a0COJIIOTHO TBEPAOE TEIO,
WJICAUIbHBIN Ta3, MOJAEIN CTPOEHHUS T'a30B, KUJIKOCTEW W TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsi/i IPH pelIeHnr GU3NYECKUX 3a/1a4;



pacrio3HaBaTh (U3UYECKHUE SBJICHUS (IIPOIECCHI) U OOBICHATh MX HA OCHOBE
3aKOHOB MEXAHUKH, MOJEKYJSPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEILECTBA U
ANEKTPOAMHAMUKU:  PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIUHEUHOE
JBIDKCHUE, CBOOOJIHOE TajeHUE TeJ, JBWKCHHE II0 OKPY)KHOCTH, HWHEPIHUS,
B3auMoiericTBre Tel, TudPy3us, OpOyHOBCKOE JIBHKEHHE, CTPOCHUE KUIKOCTEH 1
TBEPABIX TEJ, U3MEHEHUE O00bEMa TeNl MPU HAarpeBaHUM (OXJIAXKICHUM), TEIIOBOE
paBHOBECHE, HCHapeHue, KOHACHCAIlUs, IUIaBJICHUE, KPUCTAJUIM3AIMS, KUIICHHE,
BJIAJKHOCTBH BO3/1yXa, MTOBBIIICHUE JIABJICHMS ra3a IMpu €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBA3b MEXKIy TIapaMeTpamMud COCTOSIHMSI Tra3a B  H30Ipoleccax,
AJIEKTpU3aIUA TEJ, B3AaUMMOJICUCTBUE 3aPsJIOB;

OTNHUCHIBAaTh MEXAHWYECKOE JBIKCHHUE, UCMOJB3Yys (PU3MUECKUE BEITUYUHBI:
KOOpJIMHATa, IyTh, IEPEMENICHHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, Cuia,
UMIIYJIbC TeJIa, KHHETHYECKasi PHEPTusi, MOTCHIIMAIbHAS SHEPrus, MeXaHU4YecKas
paboTa, MeXaHHWYeCKas MOIINHOCTh, IIPH OIHMCAHUH TMPABWJIBHO TPAKTOBAThH
(GUBUYECKUIT CMBICT HCHOJB3YEeMbIX BEJIMYMH, WX OOO3HAYCHUS W EIUHUIIBI,
HaxOAUTh (HOPMYJIbI, CBS3BIBAIONINE JAHHYIO (DPU3UYECKYIO BEJIUYMHY C JAPYTUMHU
BCIMYNHAMU;

ONKCHIBATh M3YUYCHHBIEC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SIBJICHHS,
UCIIONB3Yys (u3nueckue BEIWYMHBI JaBJIEHUE Trasza, TeMmIeparypa, CpeaHss
KMHETUYECKasi SHEPIrUsi XaOTUYECKOr0 JBUKEHHUS MOJICKYJ, CpeIHEKBaJIpaTUyHas
CKOpPOCTh MOJIEKYJ, KOJIMYECTBO TEIUJIOThI, BHYTPEHHsIs »HEprusi, pabora rasa,
KO(PPHUIIMEHT TI0JIE3HOTO JICUCTBUSA TEIUIOBOTO JBUTATENS; IPU OINHCAHUHU
NPaBUJIBHO TPAKTOBaTh (PUBMYECKUM CMBICT HMCIOJB3YEMBIX BEIWYHH, HX
0003HAYCHUS W EIWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIONINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OTUCHIBATh U3YUYEHHBIE JICKTPUUECKHUE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE
SBICHUS (IIPOIECCHI), UCTIOJIB3YS (DM3UUSCKUE BEIIMUMHBL: DJICKTPUUCCKUN 3apsij,
AJIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTH TMOJIs, MOTEHIMAJ, pa3HOCTh MOTECHIIMAJIOB;
MpU ONHCAaHUU TIPABUJIBHO TPAKTOBATh (PUBMUECKUNA CMBICT HCHOJIb3yEMbIX
BEJIMYMH, MX OOO3HAYECHUS WM EIWHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUNHAMU;

aHAIM3UPOBaTh (U3MUECKUE TPOIECCHl U SBICHUS, WCIIONB3YysS (U3HUYECKUE
3aKOHBI U MPUHIIUMNBL: 3aKOH BceMupHoro TsaroteHus, |, |1 u Il 3akonst HeroToHa,
3aKOH COXpPAaHEHUS MEXaHMYECKOW DJHEPTruM, 3aKOH COXPAHEHUs HWMITYJIbCa,
OPUHIIAI CYNEPHO3ULIUA CUJI, TPUHIIUI PABHOMPABUS HWHEPIUAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJISIPHO-KMHETHYECKYI0O TEOPUIO CTPOEHHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW HEPTUM TEIJIOBOTO JIBHXKEHUSI MOJIEKYJI C
aOCOJIOTHON TEeMIEPaTypoOid, TIEPBBIM 3aKOH TEPMOIUHAMUKH, 3aKOH COXPAHCHUS
AIEKTPUUYECKOTO 3apa/ia, 3akoH KynoHa, mpu 3TOM pa3inyarh CIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHHE M YCIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIC TPHUHIUIBI JCUCTBUS  MAaIldH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iMyaTh yCIOBUS MX O€30MAaCHOTO HCIOJIb30BaHUS B
MOBCEAHEBHOM JKU3HMU;

BBITIOJIHATh JKCIIEPUMEHTHI 110 WCCICIOBAHUIO (DU3UYECKUX SBICHUN U
MPOIIECCOB C WCIOJB30BAHUEM TPSIMBIX W KOCBEHHBIX W3MEPECHHM, TPU ITOM
dbopmynupoBath IpodaeMy/3aaaqy U TUIIOTE3y YUeOHOr0 IKCIIEPUMEHTA, COOMPATh
YCTAaHOBKY M3 MPEIJIOKEHHOT0 000pYyI0BaHMUSI, IPOBOIUTH ONBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYIIIECTBJIATH NMPSIMBbIE U KOCBEHHBIC M3MEPECHUS (PU3MUECKUX BEIWYWH, MPU
ATOM BBIOMpATh ONTHUMAJIBHBIA CIOCOO M3MEPEHUS W HCIOJIh30BAaTh HM3BECTHHIC
METO/IbI OIICHKHU TIOTPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBATh  3aBUCHUMOCTH  MEXHy  (PU3WYEeCKUMH  BEIUYMHAMH  C
HCITOJIb30BAaHUEM TMIPSMBIX HM3MEPEHHM, MPU ATOM KOHCTPYHPOBATH YCTAHOBKY,
(GUKCHPOBaTH PE3yIbTAThI MOTYUYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIIMYWH B BUJIC
TaOJHIl ¥ TPaQUKOB, AETIATh BEIBOBI ITO pe3yIbTaTaM MCCIICIOBAHMS;

coOro/IaTh TpaBmiia OE30MaCHOTO TPy/Aa MPHU MPOBEJACHUU HCCIICIOBAHUN B
paMKax Y4eOHOro »JKCIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOM U MPOEKTHOM
JEATETBPHOCTH C WCIIOJIB30BAHUEM H3MEPHUTEIBHBIX YCTPOWCTB M J1aOOPaTOPHOTO
000pynoBaHUs;

pemarh pacu€THhIE 3a/ladyd C SIBHO 3aJaHHON (DU3MYECKON MOJENbIO,
UCTIOJIb3YS (PU3UYECKUE 3aKOHBI U MPUHIIUAIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BBIOMpATh (PU3NUYECKYIO MOJIeTb, BBIACIATh (U3UUECKUE BETUYUHBI U (HOPMYIIHI,
HEOOXOoaMMBIC I € pPEIICHUs, TMPOBOIUTH PACUETHI U OIICHUBATH PEATBHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3MICCKON BEIIMIUHBI,

peraTh KaueCTBEHHBIC 3a]]a4M: BHICTPAUBATh JIOTHUYECKH HETIPOTHBOPECUUBYIO
[IEMIOYKY PACCYXKICHUN C OMOpOd Ha HM3YyYCHHBIC 3aKOHbBI, 3aKOHOMEPHOCTU U
dbu3uYecKue SBJICHUS;

UCIIOJI30BaTh ~ TPH  pEIICHUMH  Y4eOHBIX  3aJad  COBPEMCHHBIC
UH(OPMAITMOHHBIC TEXHOJOTHH TSI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIUN U
MPEACTABICHUS] YUEOHOW M HAYYHO-TIOMYJIAPHON WHGOpPMAIK, MOJYyYeHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUUECKH aHAIIM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

IIPUBOJINUTH TIPUMEPHI BKJIaJIa POCCUHUCKHUX U 3apyOCKHBIX YIEHBIX-(DH3UKOB B
pa3BUTHEC HAyKH, OOBSICHEHWE IPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BHTHE
TEXHUKH U TEXHOJIOTHUH;

MCIIOJIH30BATh TEOPETUYECKHUE 3HAHUS TT0 (PU3UKE B TTOBCEIHEBHOM KU3HU IS
obecrieueHuns 6€30MaCHOCTH MPU OOpAICHUH C MPUOOPAMU U TEXHHUYECKUMU



YCTPOMCTBAMH, JUISI COXPAHEHHUsI 370POBbsI U COOJIOJICHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpyNIle€ C BBINOJHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IJIAaHUPOBaTh PabOTy TPYyMIbI, palMOHAJIBHO pPACHpPENeiaTh OOS3aHHOCTH H
IJIAHUPOBATh JICSITEILHOCTh B HECTAHIAAPTHBIX CUTYalLMSX, aJC€KBATHO OILICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K xonny oOyuenuss B 11 kjacce mnpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMINUXCSI YMECHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpPA, B PA3BUTHUU COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B MPAKTHYECKON IEATEIBHOCTH JIOJCH, LEIOCTHOCTh U €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHHUS] U3YYEHHBIX (U3UUYECKUX MOJICIICH:
TOYEUHBIN JIEKTPUYECKUN 3apsif, JIyd CBETa, TOUCUHbIM UCTOYHUK CBETA, S/I€pHAs
MOJIE/Ib aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO sijipa MPU pEelIeHUU (PU3NUECKUX
3a/1ay;

pacno3HaBath (PU3NYECKUE SBJICHUS (IIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKY W KBAaHTOBOU (PU3UKH: JIEKTpUUYECKAs] MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JECHCTBUS TOKa, B3aUMOJICHCTBHE
MarHuTOB, DJJEKTPOMArHWTHas WHAYKIUSA, JCHCTBUE MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM WM JIBHKYIIMMCS 3apsijl, DJIEKTPOMAarHUTHBIE KOJICOaHUS U
BOJIHBI, MPSMOJUHEWHOE pPAaCHpOCTPAaHEHUE CBETA, OTPaXKEHUE, NPEIIOMIICHUE,
uHTephepeHus, audpaxkus W TOJApU3AlMs  CBETa, JHUCIEPCUS  CBETa,
dboTtoanekTpudeckuii 3 dext (poTodadPdekT), cBeTOBOE NaBIcHUE, BOSHUKHOBEHUE
JUHEWYaTOro CIEKTpa aroMa BOJIOPOJia, €CTEeCTBEHHAs U HMCKYCCTBEHHas
PaIMO0aKTUBHOCTB;

ONKUCHIBATh W3YyUYECHHBIE CBOICTBA BEIIECTBA (PIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DBJIEKTPUUECKYID  MPOBOAUMOCTH  PAa3JIMYHBIX  CpeA) W
AJIEKTPOMArHUTHbBIE SIBJICHUSI (MIPOIECCHI), MCIOJIB3YS (DU3NUECKUE BEIMUMHBI:
ANIEKTPUUYECKUHN 3apsiji, CUjla TOKA, DJEKTPUUECKOE HAIpPsKEHUE, DJICKTPUUECKOE
COTNPOTUBJICHUE, PA3HOCTh MOTEHIIUAJIOB, 3JIEKTPOJBIKYIAs CUja, paboTa TOKa,
WHJYKIUST MarHUTHOTO Tojsi, cwia Ammepa, cwia JlopeHiia, WHIYKTUBHOCTD
KaTYILKW, HEPTUsl SJEKTPUUYECKOI0 M MArHUTHOTO TIOJIEH, MEepUojJ M YacToTa
KoJieOaHUM B KoJIeOATEIbHOM KOHTYpE, 3apsii M CUJla TOKa B Mpolecce
FapMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHui, (OKyCHOE pacCTosHUE U
ONTHYECKas CHWJIa JIMH3bI, MPU ONMUCAHWU TPABWIHHO TPAKTOBaTh (HU3UUECKUN
CMBICII HCTOJB3YEMbIX BEIUYHMH, HX OOO3HAYEHUS W CAWHUIIBI, YKa3bIBaTh
dbopMysbl, CBS3BIBAIOIIHME JIaHHYIO (PU3UYECKYI0 BEIMYUHY C JPYTUMHU
BEJINYMHAMU;



ONKCHIBATh M3YyUYCHHbIE KBAHTOBBIC SBJIICHUS M TMPOIECCHI, HCIOIb3YS
bu3nYecKue BETUYMHBL CKOPOCTh JJICKTPOMATHUTHBIX BOJIH, JUTMHA BOJIHBI U
4acToTa CBETa, SHEPTUA U UMITYJIbC (HOTOHA, MIEPUO/ MOTypacajia, SHEPTUs CBS3U
aTOMHBIX fJIep, MpPU ONUCAHWUU TMPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICT
UCIIOJIb3YEMbIX BEJIUYMH, UX OOO3HAYEHUS W EIUHUIBI, YKa3biBaTh (HOpMYIIbI,
CBS3BIBAIONIUE JAHHYIO (PU3WYECKYI0 BEJIWYMHY C JPYTHMH BEIWYWHAMH,
BBIYUCIISITh 3HAUEHUE (DU3UYECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MUECKUE MPOLECCH U SIBICHUS, UCIONb3Ys (HU3MUYECKUE
3aKOHBI M MPUHIMMBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENLHOTO U MapalIeIbHOTO
COCJIMHEHUS TPOBOJHUKOB, 3akoH JIkoynsg-JIeHna, 3aKOH 3JIEKTPOMArHUTHOU
WHYKINH, 3aKOH MPSMOJIUHEHHOTO PacCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJIEHUSI CBETa, ypaBHeHHE ODiHIITEeHHa i (oTodddexra,
3aKOH COXPAHEHHUsI AHEPruH, 3aKOH COXPAHEHHS HUMIYJIbCA, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsJia, 3aKOH COXPAHEHUsI MACCOBOr0O 4YHCIA, MOCTynaTel bopa,
3aKOH PaJMOAaKTUBHOTO pacIajia, IpyU 3TOM pa3iudarTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro0 MaTEeMaTUYeCKOE BBIPAKEHHE U YCIOBHS (TpaHUIbI, 00JACTH)
MPUMEHUMOCTH;

OTIPEJICIISITh HAMPaBJIEHUE BEKTOPA UHIAYKIIMU MAarHUTHOTO MOJISl POBOHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHua;

CTPOUTh U ONUCHIBATh H300PAKEHHE, CO3/IaBAEMOE IUIOCKUM 3E€pKajoM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCIEIOBAHUI0 (DU3UYECKUX SBJICHUN U
MPOIIECCOB C MCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUH: MpPU 3TOM
dbopmyupoBaTh podiieMy/3a1ady ¥ THIIOTE3y YIeOHOro dKCIIEpUMEHTa, COOUpaTh
YCTAHOBKY M3 MPEJJI0KEHHOT0 000pyA0BaHus, TPOBOAUTE OMBIT U (OPMYJIUPOBATH
BBIBOJIBL;

OCYIIECTBJISATh MPSIMbIE U KOCBEHHBIC M3MEPEHUsI (PU3MUYECKUX BEIUYWH, TIPU
ATOM BBIOMpATh ONTUMAJBHBIM CMOCOO M3MEpPEHHS M MCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMUMH C UCIIOJIH30BAHUEM MPSIMBIX
W3MEPEHUN: MPU ATOM KOHCTPYMPOBATH YCTAHOBKY, (DUKCUPOBATH PE3YJIbTAThI
MOJIYYCHHOW 3aBHCHUMOCTHA (PU3MUYECKHX BEJIMYMH B BHUJIE TAOIUI] U TpaduKOB,
JIeJIaTh BBIBO/JIBI IO pe3yJIbTaTaM UCCIIEIOBaHNUS;

cobiro1aTh mpaBuiaa 0€30MacHOrO TPpyJAa MPU MPOBEACHUU HCCIETOBAHUMA B
paMKax y4yeOHOro OJKCIEpUMEHTa, Y4YeOHO-HCCIEAOBATENIbCKOM W MNPOEKTHON
JESATETLHOCTH C HCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U J1aOOPATOPHOTO
000pyI0BaHUS;

pemarh pacuéTHbIE 3aJa4yud C SBHO 3aJaHHON (DU3UYECKON MOJEIbIO,
WCIIOJTB3Ysl (PU3NUECKHE 3aKOHBI M IPUHITUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4u



BBIOUPATh (PU3NYECKYIO MOJIENb, BBIICIATh (DU3MUECKUEC BEIMYMHBI M (DOPMYIIBI,
HEOoOXOUMBIC I €€ PEIICHUs, MPOBOJUTH PAcUCThl W OLEHWUBATH PEaIbHOCThH
MOJTyYEHHOTO 3HAYCHUS (PU3UUCCKON BEITMUUHBL,

pelaTh Ka4eCTBEHHBIC 3a/1a4H: BBICTPAUBATh JOTHUSCKU HEMPOTHBOPCUHBYIO
IICTIOYKY PACCYXJIECHUI C ONOpOHM Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bus3ndecKue SBICHUS;

UCIIOJIb30BAaTh TP pENICHHMM  y4eOHBIX  3aJad  COBPEMCHHBIC
MH(OPMAIIMOHHBIC TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUH U
NpeACTaBICHUS y4eOHOM M HAYYHO-TIONMYJISPHOW HMHGOpMAIMH, TOJIYYCHHOH W3
pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJIy4aeMyto HH(POPMAIIHIO;

OOBSCHATH TNPUHIUIBI JCWCTBHS MAIMH, TPHOOPOB M TEXHUYCCKUX
YCTPOMCTB, pa3andaTh yCIOBUS UX 0€30IaCHOTO HCIIOJIb30BAHUS B ITOBCEIHCBHOM
KU3HU;

IPUBOJUTH IPUMEPHI BKJIa/Ia POCCHMCKUX U 3apPYOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHCHHE IPOIICCCOB OKPYXKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA,

HCIIOJIb30BaTh TCOPETHUSCKHUE 3HAHUS 10 (PH3UKE B TTOBCEITHEBHOM JKU3HH TSI
obOecrieueHrss 0€30MaCHOCTH TPH OOpalIeHUH C TpUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBAMH, JIJISI COXPAHCHHSI 3/IOPOBbS M COOJIOACHHS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIe;

paboTaTh B TpYIIE C BBIMOJHCHHEM Pa3JIMYHBIX COLHMAJIBHBIX PpOJICH,
IUTAHUPOBAaTh pabOTy TPYIIIbI, PalMOHAIBLHO pACIpPEeNesaTh OOS3aHHOCTH U
IUTAHUPOBATh JCSITEILHOCTh B HECTAHIAPTHBIX CHTYAIlUSAX, aJICKBAaTHO OIICHUBATH
BKJIAJ] K&XIOT'0 U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBACMON TTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosinuecTBO 4acoB JJIeKTPOHHBbIE
(undposbie)
HaumenoBanue pa3aesioB ) | TeM
Ne i/ Kontpoabupie | IpakTudeckue | 00pasoBaTebHbIe
NnmporpaMmmbl Bcero
padoThI padoThI pecypceel
Pa3znen 1. DUZUKA U METOJAbI HAYYHOI'O IIO3HAHUS
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmorexa [IOK
' https://m.edsoo.ru/7f41bf72
Wroro no pazueny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemarnia 5 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 HAunamuka ! https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro 1o pasneny 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM 9 L Bu6inoreka LIOK
' TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOMHAMHKH 10 1 https://m.edso0o0.ru/7f41bf72
33 ArperaTHbple COCTOSIHHSI BEIIECTBA. 5 Bu6mnorexa LIOK
' ®da30Bble IEPEXOBI 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

Uroro no pazgeny

24

Pasnen 4. JIEKTPOINHAMUKA

4.1 OmexTpocTaTHKA 10 E@fﬁﬁﬁfﬁgﬁﬁmmwz
19 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 Bub6nuoreka [IOK
pa3IMYHBIX Cpe/lax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KosmuecTBo yacos JJIEKTPOHHBIE
(uudpossbie)
HaumeHoBaHue pa3/iesioB U TeM
Ne ni/m Kontposabnbie | IpakTuyeckue | 00pasoBaTelibHbIe
NnmporpaMmmbl Bcero
padoTshI padoThI pecypcesl
Paznen 1. JIEKTPOIUHAMUKA
11 MaruauTtHoe nojie. DJeKTpOMarHuTHas 1 1 3 Bubnuorexa LIOK
) WHTYKIAS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
b 1 MexaHn4YecKHe U SJIEKTPOMArHUTHBIC 9 1 Bubmuoreka LIOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
2.2 MexaHu4ecKre 1 AIeKTPOMAarHUTHBIE BOJIHBI 5 1 Eggnﬁr?:éiggﬁ f41c97¢
bubanoreka LIOK
2:3 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOMU TEOPUH OTHOCUTEJBHOCTH

31 OcCHOBBI CIeIHANILHOM Teopun 4 1 Bu6mmoreka [JOK
) OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bu6nunorexa LIOK
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/7f41c97¢
4.2 Crtpoenue aToma 4 bubnuorexa [JOK



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/7f41c97¢c

4.3

ATOMHOE PO

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

Hroro no pazneny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 E’[I:[ISSH/I//I;Tee(;(:(l)(I)eru/I% 41c97¢
Hroro no pazneny 7
Pazngen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 Eggnﬁr?:é(;gr(a}?f 41c97¢
Utoro no pazneny 4
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
KoJsnyecTBo 4acoB JJIeKTPOHHbIE
uudgposbie
Ne Jara
Tema ypoka KonrpoJabubie | IIpakTuyeckue o0pasoBaTe/ibHbIe
n/n Bcero U3yUYeHHUs
padoThI padoThbI pecypceel
duzuka — Hayka o npupoje. Hayunrie 1 bubmmorexa [IOK
YK prpoZe. Hayd https://m.edsoo.ru/ff0c32e2
METO/1bl TO3HAHUSI OKPYKAOLIEro MUpa
Posb 1 MecTo ¢uzuku B
(OopMUPOBAHUN COBPEMEHHOM HAay4YHOU 1 bubnnorexa [JOK
KApTHUHBI MUDPA, B IPAKTUYECKOU https://m.edsoo.ru/ff0c33e6
JIEATEIIbHOCTH JII0IeH
Mexannueckoe IBHKEHUE.
OTHOCHTEILHOCTh MEXaHHYECKOTO 1 bu6mmoreka [IOK
newxenusd. [lepemenienne, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
PaBHOMEpHOE NIPAMOJIMHEWHOE 1 Bu6nmorexa [{OK
JBUKEHUE https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEeHHOE TIPSIMOJIMHEMHOE L Bu6morexa LIOK
JIBHKECHUE https://m.edsoo.ru/ff0c372e
CBoOogHOe masieHue. Y CKopeHue 1 Bu6mmorexa [{OK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BU>XEHUE.
JBr>keHre MaTepraibHON TOYKH IO 1 bubmorexa LIOK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[TpuHtMTT OTHOCHUTENBLHOCTH [ amues. 1 bu6mmoreka [JOK



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

HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 cymnepro3uiuu cui. Bropoii 3akon EH@,IHOTeKa HOK
ttps://m.edsoo.ru/ffOc3be8
HproToHa 1711 MaTepUaIbHON TOUYKHU

10 Tperunii 3akoH HproToHa 111 Bu6morexa [IOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMupHoro taroreHus. Cuna

11 TsoxecTH. [lepBas kocmuueckas bubmmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH
bubnnoreka [JOK

12 Cua ynpyrocts. akon I'yka. Bec rena https://m.edsogru/ff003e18
Cuna tpenus. Koaddumuent tpenus. G oK

13 Cuna conpoTUBICHHUS IPU IBHKEHUU htlfp sJ:I/I//Ir(r)g:;;)gru 1F0C3F76
TeJa B )KUIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalareibHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO TENa. bubnmnoreka [JOK
MowmeHnT cuisl. [1nedo cumnsl. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
HMitynbsc MaTepralbHON TOYKH,

15 CHUCTEMBbI MaTEepPUAIIbHBIX TOYEK. Bu6nuoreka LIOK
NMrynbe cuitbl. 3aKOH COXPAaHEHHS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE IBHKEHHE
PaGota 1 MOIITHOCTH CHITBI.

16 Kunernueckast sneprust MmarepuanbHoin" Bu6nuoreka [IOK
Touku. Teopema 06 n3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYEeCKON" 3Heprun

17 [TorenunansHas sHeprus. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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

[MoreHuunansHast SHEPTHUsl YIIPYTo
ne(OpMHUPOBAHHON MIPY>KUHBL.
[ToTeHumanbHas SHEPTHsl TeIa BOIN3U
HOBEPXHOCTHU 3eMIIU

https://m.edsoo.ru/ffOc461a

[ToTeHnManbHBIE U HENOTCHIINATIBHbIC
cuitbl. CBsA3b paboThI
HETOTEHIUAIBHBIX CHJI C U3MEHEHHEM

bu6mmoreka [IOK

18
MEXaHUUYECKOM SHEPTUH CHCTEMBI TEL. https://m.edsoo.ru/ff0c478c
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEepruu
JlabopaTtopHast pabora «HMcciaenoBanue bubnnoreka [JOK
CBSI3HM pabOThI CUJIBI C U3MEHEHUEM https://m.edsoo.ru/ff0c4b74
19 MEXaHWYECKON IHEPTUU Teja Ha
IIpUMepE PacTSKEHUS] pE3UHOBOTO
KIyTay»
KonTponbHas pabora no teme
20 «Kunemaruka. JlnHamuka. 3aKOHBI bubmiorexa HOK
: ) https://m.edsoo.ru/ff0c4b74
COXPaHEHMsI B MEXaHUKE»
OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
21 KMHETH4YecKol Teopuu. bpoyHoBckoe bubmorexa [JOK
pHi. bpoyH https://m.edsoo.ru/ffOc4dc2
neuxenue. udpoysus
Xapaktep JBUKEHUS U
99 B3aMMO/ICHCTBUS YaCTHI] BEILIECTBA. Bbu6nmorexa [IOK
Mopnenu cTpoeHHMs Ta30B, )KUJIKOCTEN U https://m.edsoo.ru/ff0c4b74
TBEPIBIX TEI
93 Macca monekyi. KonnuectBo bubmuoreka [IOK
BemlecTBa. [locrossHHas ABoraapo https://m.edsoo.ru/ffOc4dc2
o4 Tennosoe paBHOBecue. TeMmieparypa u bu6muorexa [JOK

eé m3mepenue. [llkana remneparyp

https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4b74

Tlenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcoitoTHas TeMIiepaTypa Kak Mepa
CpeHe KHHETUYECKON IHEPTUHr bubnmoreka [JOK
26
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeiipona
27 3akon JlanbToHa. ['a30BbIE 3aKOHBI bubanoreka IIOK
bubmuorexa [JOK
)8 JlabopaTtopHast pabota «HMcciaenoanue https://m.edsoo.ru/ff0c4b74
3aBHCHUMOCTH MEXKIy apaMeTpamu
COCTOSTHUS Pa3pEKEHHOTO Ta3a
W3onporeccel B uaeanbHOM ra3e u ux Bu6nuorexa [JOK
29 _
rpaduyeckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BHyTpeHnHsis sHeprus
TEPMOJUHAMHYECKON CHCTEMBI H
20 crocoObl e€ n3meHenus. Konnuectro Bu6mmorexa [{OK
TEIUI0THI U paboTa. BHyTpeHH s https://m.edso0.ru/ff0c5952
DHEPTHUsI OJTHOATOMHOTO UICATHHOTO
raza
31 Buasl Tennonepenaun bubmorexa LIOK
A et https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMIOEMKOCTD BEIIECTBA.
32 KonunuecTBo TEmoTel npu bubmorexa LIOK
p . https://m.edsoo.ru/ff0c5¢c36
Terutonepenade. AauadbaTHbIN mpoiecc
13 [TepBslii 3aKOH TEPMOJMHAMHUKY U €T0 Bu6moreka [JOK
HPUMEHCHHUE K M30IMpoueccam https://m.edsoo.ru/ff0c5efc
34 HeoGpatumocTs nporeccoB B bubnuorexa [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230

TEPMOJIMHAMUKH
a5 ITpunnun nevicrBus u KII/I TermoBoi Bu6mnoreka [IOK
MaIlIUHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIIJ] . BH(SIJ'THOT?Ka HOE,\ L
47 DKOJIOTHYECKHE TIPOBIEMBI bubanoreka IIOK
TETUIOYHEPreTHRA https://m.edsoo.ru/ff0c600a
- O6o6maromuit ypok «MomnekynsipHas Bu6mmorexa LIOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
KonTtponpHast pabora o Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmorera [JOK
’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI)
10 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnuorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
bu6nmoreka [JOK
41 AOcCom0THAS U OTHOCHUTEIIbHAS ) https://m.eds0o.ru/ffOc64d8
BIIQXKHOCTH BO3/yxa. HacklmeHHbIi nap
TBépnoe teno. Kpucrammueckue n
1 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpHUCTAIUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHbBIE MaTepHAITbI
[InaBneHue U KpUCTAIUTH3AIIHSL.
43 VY enpHas TEII0Ta MJIaBICHUS bubmiorexa LIOK
' https://m.edsoo.ru/ff0c6708
CyO6numarus
bu6mmoreka [JOK
44
VPaBHEHHE TETI0BOro Oananca https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKU Bu6nnorexa LIOK

3apsa. JIBa BUa SIEKTPUYECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
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3apsiIoB

IIpoBOIHKKH, TUATIEKTPUKH U

bubmuoreka [JOK

46 MOJIYTIPOBOJHUKU. 3aKOH COXPAHEHUS https://m.edsoo.ru/ffocebee
AIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3apsiioB. 3aKOH

A7 Kynona. To4euHbIH 2JIEKTpHYCCKHUI Enbmmorexa LOK

' https://m.edsoo.ru/ffOc6ce4
3apsiy
Hanpsok€HHOCTD 3JIEKTPHYECKOTO TIOJIS.

18 [IpuHnun cyneprno3uium bubnnoreka [JOK
ANEKTPUYECKHUX TToneH. JInnuun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit 37eKTpOCTaTHIECKOTO s [OK

B P nOJIMOTEeKA

49 HOJL HOTCHIHATL. TasHOCTD https://m.edsoo.ru/ff0c6f00
IIOTCHOM1AJIOB
HpOBO)IHI/IKI/I " JUDJICKTPHUKU B

50 IIEKTPOCTATUYECKOM IT0JIC Bubmiorexa ITOK

’ https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IpOHUIIAEMOCTh
N bu6mmoreka [IOK

°1 dnexTpoémkocts. Korercarop https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIIIOCKOTO

52 KOHJIEHCAaTopa. DHEPrus 3apsHKEHHOTO Brbmaozexa [OK

' https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa

53 JlaboparopHas pabota "M3mepenue bubnuorexa [IOK
IEKTPOEMKOCTH KOHIeHCaTopa" https://m.edsoo.ru/ff0c600a
[TpuHIMI AeHCTBUS U TPUMEHEHHE bubnmoreka [JOK

” KOHJIEHCATOPOB, KOMHPOBATHHOTO https://m.edsoo.ru/ff0c600a

arnmapara, CTpyMHOr0 IpHHTEpA.
DJIEKTpOCTaTUYECKas 3aIUTa.
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3azemsieHHE SJIEKTPONPUOOPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

55 Cwia Toka. Hampspkenue.
Conportusnenue. 3akon Oma jist
y4acTKa [enu
[locnenoBarenbHOE, apauIeabHOE,
56 CMEIIaHHOE COSANHEHNE TPOBOAHUKOB bubmmorexa LIOK
a POBOA ' https://m.edsoo.ru/ff0c74f0
JlaboparopHas pabota «3yuenue
CMEIIAHHOTO COSAMHEHUS PE3UCTOPOBY
- Pabota u MOITHOCTD AIEKTPUYECKOTO Bu6morexa LIOK
Toka. 3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3axoH OMa 17151 OJIHOM (3aMKHYTOM)
anekTpudeckoit nenu. Koporkoe
58 3ambIkaHue. JlabopaTopHas pabora bubmorexa LIOK
' patopHai p https://m.edsoo.ru/ffOc7ae0
«M3mepenne D/1C ncrtouHnka TokKa u
€ro BHYTPEHHETO COIPOTHBIICHUS
DJEeKTpOHHAS TIPOBOJMUMOCTD TBEPIBIX
59 METaJIJIOB. 3aBUCUMOCTh bu6mmoreka [IOK
COIIPOTHUBIICHHS METAJIIIOB OT https://m.edsoo.ru/ff0c7838
Temrneparypbl. CBepXIIpOBOIUMOCTh
DJIEKTPUUECKUI TOK B BaKyyMe. bubnmoreka [JOK
60 . :
CBOHCTBa 3JIEKTPOHHBIX ITyYKOB https://m.edsoo.ru/ff0c7ae0
[TomynpoBoAHUKH, UX COOCTBEHHAS U
61 IIpUMecHas MpoBoAUMOCTh. CBoiCTBa bubmuoreka [IOK

p—n-niepexoza. [loaynpoBogHUKOBBIE
npudopbI

https://m.edsoo.ru/ff0c84ae
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DJIEKTPUUECKU TOK B paCTBOpAx M

62 pacIuiaBax 3JIeKTPOJIUTOB. 1 Bu6mmorexa [IOK
DIIEKTPOTUTHIECKAs TUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIEKTPUUYECKHI TOK B ra3ax.

63 CaMOoCTOATENbHBIN U 1 Bu6muorexa [JOK
HECaMOCTOSTENIbHBIN pa3psala. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKkTpuuecKkue Npuodopsl U

64 YCTPOMCTBA U X MPAKTUIECKOE 1 Bu6mnuorexa [JOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH

65 O6o61marommit ypox 1 Bu6muorexa [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTponbHas pabora no teme

66 «9nexkrpocrartuka. [locTosHHBIN 1 Bu6morexa [IOK
ANEKTPUYECKUI TOK. TOKHM B pa3iIu4HbIX https://m.edsoo.ru/ffOc8a8a
cpeaax»

67 PezepsHblil ypok. KonTponbHas pabota 1 Bu6muorexa LIOK
1o Teme "ONeKTPOIMHAMHKA" https://m.eds00.ru/ff0c8c56

68 Pe3epBHblil ypok. O600maromuii ypok L Bu6morexa LIOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoJsmyecTBO 4acoB JJIeKTPOHHbIE
uudposeie
Ne Hara
Tema ypoxa Konrtpoabnbie | Ipakruueckue o0pasoBaTe/bHbIE
n/n Bcero U3yUYEeHHUs
padoThI padoThI pecypceel
[TocTossHHBIE MATHUTBI U KX
B3aI/IMOI[eI\/JICTBI/Ie. MaruurtHoe noiJe. 1 Buoauoreka LIOK
Bektop marHuTHOU uHAYKIMK. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHOM MHIYKLIHUH
MarnuTtHOE 10Jie TPOBOJHUKA C TOKOM.
Ompit Opcrena. 1 Bu6mmoreka [JOK
BzaumopeiicTBue npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHas pabora «3yueHue 1 1 Bu6muorexa LIOK
MAarauTHOIO ITOJIAI KaTyHIKU € TOKOM» https://m_edsoo_ru/ffOCQSfe
JleficTBME MarHuTHOTO MOJISI Ha
MPOBOJIHUK ¢ TOKOoM. Cuita Amriepa. . o
buommnoreka [{OK

JlabopaTtopHast pabota «HcciaenoBanue

N patop P A 1 1 https://m.edsoo.ru/ff0c9ac0
JIEUCTBUS MOCTOSTHHOTO MarHuTa Ha
paMKy ¢ TOKOM»
JleficTBME MarHuTHOTO MOJISI Ha 1 Bu6nmorexa [IOK
JABIIKYIIYIOCS 3apsSOKEHHYIO YaCTHILY. https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabota cumnst Jlopenma
OnekTpoMarHuTHas UHAyKIus. [lotok bubmuoreka [IOK
BeKTOpa MarHUTHOM HHAyKiH. DIC 1 https://m.edsoo.ru/ff0c9df4

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
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unaykuuu Papanest

JlabopaTtopHast pabora «Hccienoanue

7 SIBJICHHUS DJIEKTPOMAarHUTHOMN Bubmorexa HOK
p https://m.edsoo.ru/ff0cal50
WHITYKITAW
NuaykTuBHOCTS. SIBIEHUE
camounaykiuu. 3J1C caMOMHIyKIIUU. Bu6muorexa [IOK
8 )
DHEPrusi MArHUTHOT'O TIOJIS KATYLIKU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHUTHOE T10JIe
TexHu4eckue ycTpomucTBa U ux bubnuoreka [IOK
MPUMEHEHHUE: TTIOCTOSTHHBIC MarHUTHI, https://m.edsoo.ru/ff0c9df4
9 AJIEKTPOMATHUTBI, YJICKTPOIBUTATEIIb,
YCKOPUTENH IEMEHTAPHBIX YaCTHII,
UHAYKIIMOHHAS TeYb
10 Ob6o6maromuit ypok «MarautHoe Bu6muorexa LIOK
1osie. JIEKTPOMarHUTHASL HHIYKIUSD) https://m.edsoo.ru/ff0cab82
KonTponbHas pabota mo Teme
11 «MaruuTHOE 110J1€ Bubumorexa LIOK
’ https://m.edsoo.ru/ffOcad58
DONEeKTPOMarHUTHAST WHIYKIIHS
CB00OOIHBIE MEXaHHYECKHE KOJICOaHH.
12 I"'apMoHHYeCKHE KOIeOaHus Bubimorexa [IOK
P ’ https://m.edsoo.ru/ffOcaf06
YpaBHEHHE TapMOHUYECKUX
kosiebanuil. [IpeBparienue sHepruu
JlaboparopHas pabota «lcciaemoBanue bubnuorexa [IOK
12 3aBHCHMOCTH TIEPHO/Ia MATBIX https://m.edsoo.ru/ff0c9df4
Kosie0aHull Tpy3a Ha HUTH OT JIJTUHBI
HUTH 1 MacChl Tpy3a»
14 Koneb6arenbupiii kKoHTYp. CBOOOIHBIC bubanorexa LIOK

https://m.edsoo.ru/ff0cb820
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SJICKTPOMArduTHBIC KoJieOaHus B
nacaJIbHOM K0JIe0aTeIbHOM KOHTYPC.
AmnHanorus MECXKAY MCXaHUYCCKUMHU U
QJICKTPOMAaroHuiTHbIMH KoJIEOaHUSIMU

®opmyna ToMcoHa. 3aKOH COXpaHEHHS

15 SHEPrUH B HJICATHHOM KOJIEOATEITLHOM Egggﬁﬁ:{ﬁ)gﬁ}?ﬂ)cb 9ca
KOHTYpe
[TpencraBneHue o 3aTyXaromux
KosieOaHusX. BeIHyXIeHHBIE B 110K

16 MexaHuueckue Konebanus. Pezonanc. MOJIHOTCKA
BBIHYK/ICHHBIC 2JIEKTPOMArHUTHBIC https.//m.eds00. /TUCbb8d
KoJIeOaHus
[lepemennsiit Tok. CUHYCOUJAIbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH Eu6 oK

17 nelv)eMeHHoro TOKa. AMIUTUTYTHOE U h gpgﬁﬁfg{ﬁ)ﬁu Pr—
JENCTBYIOIEE 3HAYCHHUE CUJIBI TOKA U
HaNPsKEHUS
Tpancdopmarop. [IpoussoscTso, bubnnoreka [JOK

18 Mepezaua 1 NoTpebeHue https://m.edsoo.ru/ff0c9df4
IIEKTPUYECKON SHEPTUU
VY CTpoiCTBO U MPAKTHYECKOE

19 MPUMEHEHHE AJIEKTPUUECKOrO 3BOHKA, Bu6mmorexa [{OK
reHeparopa IepeMeHHOr0 TOKa, JIMHUN https://m.edsoo.ru/ffOcc324
JIeKTpornepeaay
DKOJIOTUYECKUE PUCKHU ITPU bubnuorexa [IOK
[IPOHM3BOJICTBE SIEKTPOIHEPTHH. https://m.edsoo.ru/ff0c9df4

20 Kynberypa ncnonb3oBanus

3JIEKTPOIHEPTUHU B OBCETHEBHOM
KU3HU
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Mexanunueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuorexa [JOK

21
pacrnpocTpaHEHHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunblie U MPOIOJIbHBIE BOTHBI
22 3Byk. CxopocTb 3ByKa. ' poMKOCTh Bub6mnoreka LIOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJIHBL, UX
23 cBoiicTBa u ckopocTts. [llkana bubmorexa LIOK
' https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHUMTIBI PaIUOCBA3U U bubnnoreka [JOK
24 TeneBuaeHns. Pa3BuTHE CPEICTB CBA3M. https://m.edsoo.ru/ff0c9df4
Panpnonoxanus
o5 KonTponbnas pabota «Konebanus u Bu6nnorexa LIOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpoOCTpaHEHHUE
. bu6mmoreka [IOK
26 cpeta B OIU[HOPOHHOH cpede. https://m.edsoo.ru/ff0cd350
Toueunsblil ncTOUHUK cBeTa. JIyd cBeTa
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [TocTpoeHne n3o00pakeHuit B bubmorexa LOK
' https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKaje
08 IIpenomnenue ceera. [lonHoe bubnnoreka [JOK
BHYTpEHHee oTpakeHue. [IpenenpHslii https://m.edsoo.ru/ff0cd7f6
yroJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS
29 JlaGopatopHas pabora «3mepenue Bu6nnorexa LIOK
II0Ka3aTeIIs MPEJIOMIICHHA CTCKIa» https://m.edsoo.ru/ffOcd67a
30 JIunssl. [TocTpoenue n3obpakeHuil B bubnuorexa [IOK
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nuH3e. Popmysia TOHKOM JIMH3HI.
YBenu4yeHue JuH3bI

https://m.edsoo.ru/ffOcddle

bu6mmoreka [JOK
31 JlabopaTtopHast pabora «Hccienoanue https://m.edsoo.ru/ff0c9df4
CBOMCTB M300paKCHUH B JIMH3AX)
Hucnepcus cBeta. CloKHBINA COCTaB bu6mmoreka [JOK
” 6enoro csera. L{get. JlabopaTopHas https://m.edsoo.ru/ff0c9df4
pabora «Habitonenue aucrepcuu
CBETa»
13 Wurepdepenuus caera. HH@)PaKuHﬂ Bubmorexa [IOK
cera. udpakinonHas pemeTka https://m.edsoo.ru/ffOced22
34 [TorepeyHOCTH CBETOBBIX BOJIH. Butmoreka [IOK
Ilongpuszanms ceera https://m.edsoo.ru/ff0cf02e
a5 OnTuyeckue npudOpsI U yCTpOCTBa U bubanorexa IIOK
YCJIOBHS MX 0€3011aCHOTO TPUMEHEHUS https://m.edsoo.ru/ff0cf862
['paHuUIBl TPUMEHUMOCTH
36 KJlaccuueckoi MexanukH. [Toctymarel Bu6nnorexa LIOK
CIIELIMATIbHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIHOCTH
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH.
bu6mmoreka [IOK
37 3ameyieHne BpEeMEHH U COKpaIlleHne
P patt https://m.edsoo.ru/ffOcfa42
JUTMHBI
OHeprusi U UMITYJIbC PEIATUBUCTCKOMN Bt 1IOK
38 ac C . nOIMoTeKa
HACTHIBL. LBASH MACCRL € SHEPTHCH 1 https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHUS TTOKOS
KonTponbhas pabota «OnTuka.
39 OCHOBHI CTIEITUATTBHON TEOPUHU bubsmorexa HOK

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0
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®otounbl. Dopmyna [Mnanka. DHeprus u

40 bubnmoreka [JOK
UMITYJIbC (pOTOHA https://m.edsoo.ru/ffocfe16
OTKpBITHE U HCCIIEN0BAaHUE B 1IOK
nOInoTeKa
4l orospexra. Ompirat A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl porodddekra. YpaBHEHHE
42 OunmreitHa s porodddexra buGmnorexa LIOK
’ https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porospdexra
Hasnenue cera. OnwiThl I1. H. EG LOK
N noInoTeKa
43 Jlebencsa. XmMuaecKoe AeHCTBHE https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue YCTPOUCTBA u bubmnorexa LIOK
" NpaKTHIECKOe NpHMEHEHHUE: https://m.edsoo.ru/ff0cf862
¢doTorIeMeHT, POTOAATYNK, COTHEUHAS
OaTapesi, CBeTOIMO]T
45 Pemrenwne 3aga4d mo treme «2JeMEHTHI Bu6muorexa [JOK
KBAHTOBOM OINTHUKH)» https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnbITEL
46 Pezepdopna o paccesHuIO a-4acTHIl Eubmorexa IIOK
) https://m.edsoo.ru/ff0d091a
IInanerapHas mozens atoma
bu6nmoreka [JOK
47 Hoctynaret bopa https://m.edsoo.ru/ff0dOafa
HN3nyuenne u mornomnieHre GpoTOHOB
48 npn};qepexozle aToma c 0)1H(()bro YpOBHSI bubmiorexa HOK
. https://m.edsoo.ru/ff0dOafa
SHEPIUM Ha Ipyroil. Buasl criekTpos
BommoBrule cBolicTBa yacThIl. BoirHEI e
. N bubmuorexa [JOK
49 Bbpoins. KoprnyckynsipHOBOJIHOBOMN

nyanu3M. CrIoHTaHHOE 1

https://m.edsoo.ru/ff0d0ca8
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BBIHYXKICHHOC N3JTYUCHUC

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI

bubmuorexa [JOK

o0 Pesepdopaa no onpenencumio cocTasa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO U3JTYYCHHS
CaoiicTsa anbda-, 6era-, raMma- bu6auorexa [IOK
wanydenus. Brusue https://m.edsoo.ru/ff0cf862

o1 PaIMOaKTUBHOCTH Ha KUBBIC
OpraHU3MBI
OTKpBITHE IPOTOHA U HEUTPOHA.

59 W3oromsl. Anbda-pacma. bubmmoreka [JOK
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. 'amma-u3nydyenue
DHeprus CBS3U HYKIOHOB B S/pe.

SnepHBIe peaknuu. SIMepHEBIA PEaKTop.
53 HpO%J'IGMIfI), nepcneKmBI:)I, ’ ’ BH6J,IHOTeKa LOK
. https://m.edso0.ru/ff0d1356
9KOJIOTHYECKUE aCTIEKTHI EPHOMN
SHEPreTUKU
DneMeHTapHbIe YacTUIIB. OTKPHITHE
no3uTpoHa. MeTo el HaOIIOIeHUS U

- pETHCTpAINK SJICMCHTAPHBIX YaCTHII. Bu6morexa [IOK
Kpyrusiii cton «@yHIaMeHTalbHbIC https://m.edsoo.ru/ff0d0e38
B3auMOAeUCTBUSA. ENMHCTBO
(bu3UYECKOI KapTUHBI MUPA
Bup 3Bé3maoro Heba. Co3Be3aus, bubmuorexa [JOK

55 SAPKHUE 3BE3/IBI, TUIAHETHI, KX BUIHUMOE https:/m.edsoo.ru/ff0cf862
nBrxenne. CojIHeUHas cucTeMa

56 Connne. ConHeuHass akKTUBHOCTb. bubnuorexa TIOK

Nctounuk sHeprum CoJiHIa U 3BE3]T

https://m.edsoo.ru/ff0cf862
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3BE3/bI, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TNIABHOM
nocie0BaTeIbHOCTH. BHyTpenHee

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

57 N
ctpoenue 3BE311. CoBpeMeHHbIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBomonu CoJHIIa U 3BE3]
Muneynsiii [1yte — Hama ['anakTuka. bubnunoreka [HOK
58 [onoxkenne 1 aprkeHne COTHIA B https://m.edsoo.ru/ff0cf862
lNanmakTuke. ['anmaktuku. Y€pHbIe NBIPHI
B SIJ[pax rajakTHK
Bcenennas. Pazberanue rajakTuk. bubmuorexa [JOK
Teopust Boubioro B3psiBa. https://m.edsoo.ru/ff0cf862
59
PenukToBoe uzny4yeHue.
MeraranakTruka
60 Hepenrennbie mpo0dieMbl aCTPOHOMHA bubmmorexa [IOK
61 KontponbHas padota «1eMEeHTHI Bu6imoreka LIOK
ACTPOHOMMH U acTPOPUIUKI» https://m.edsoo.ru/ff0d0e38
Ob6o6maromuit ypok. Pois pusuxu n
aCTPOHOMHUH B IKOHOMHYECKOMH,
. N bu6mmoreka [IOK
62 TEXHOJIOTHYECKOM, COIHAILHON H
N https://m.edsoo.ru/ff0d1356
ATUYECKOH cdhepax NesaTeTbHOCTH
YeJIOBeKa
O6o06matomuii ypok. Ponbs u mecto 5 oK
. bubnuoreka 1]
63 W3UKW U aCTPOHOMHUHU B COBPEMEHHOM
¢ . R p https://m.edsoo.ru/ff0d0e38
HAyYHOW KapTHHE MHUPa
O6o6mraromuii ypok. Poib bu6mmoreka [JOK
64 (bu3HIecKoit TeopuH B HOPMHUPOBAHUH https://m.edsoo.ru/ff0d1784

MIPEACTABICHHUH O (PU3NYECKON KapTHHE
MHUpa



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
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https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1784

Ob6o06maromuii ypok. Mecto

65 ¢du3nueckoil KapTUHBI MUpPa B 00IIEM 1 bubnunorexa LIOK
pAly COBPEMEHHBIX €CTECTBEHHO- https://m.edso0.ru/ff0d1356
HAy4YHbIX NPEJCTABICHUN O IPUPOJIE

66 Pe3epBHbIil ypok. MarauTHOE 1oJI€. 1 Bbubnuorexa [IOK
DJIEKTpOMAarHuTHAsE MHYKIIHS https://m.edsoo.ru/ff0d0e38
PesepsHblil ypok. Ontuka. OCHOBBI bubnnoreka [HOK

67 CHeLHaIbHOI TeopHH 1 https://m.edsoo.ru/ff0d1784
OTHOCHUTEIILHOCTH
Pesepnblit ypok. KBanroBas ¢pusuka. Bt o

63 9 nommoreka [JOK

JICMCHTB aCTPOHOMIH H 1 https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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