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MHNOACHUTEJIBHAS 3AIITUCKA

[Iporpamma no ¢usnke 0a30BOro ypoBHA Ha YpPOBHE CpeaHEro ooOuiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE TIOJOXKEHWH U TpeOOBaHMH K pe3yabTaTaM OCBOEHHUS OCHOBHOM
oOpasoBatesibHON mporpaMMebl, npeactaBieHHpx B ®I'OC COO, a Takxke ¢ yu€rom (denepaabHOM
paboueii mporpaMMbl BOCIUTAHWS M KOHLEIIMHM MpPENnojaBaHus ydyeOHOro mpeamera «Dusuka» B
oOpa3oBaTenbHbIX  opraHuzanusx  Poccuiickoit ~ degepanuu, — peanusyloUMX  OCHOBHBIE
00pa3oBaTeNbHbIEC TPOTPAMMBI.

Conepkanue nporpamMMbl 1o (HU3MKE HANpaBiIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTuHel Mupa oOy4aromuxcs 10—11 kimaccoB mpu oOyueHnn ux (u3nke Ha 0a30BOM YpOBHE Ha
OCHOBE CHUCTEMHO-AESTEIBHOCTHOIO nojaxonaa. IlporpamMma mno ¢usmuke coOTBETCTBYET TpeOOBaHUSIM
OI'OC COO kK mIaHHpYeMbIM JMYHOCTHBIM, IPEAMETHBIM U METANPEAMETHBIM pE3yJibTaTaM
o0y4yeHHsl, a TaKXe YYHUThIBAET HEOOXOIMMOCTh pPEaJH3alMUd MEXIPEIMETHbIX CBA3eH (pU3MKH C
€CTECTBEHHO-HAYYHbIMU yYeOHBIMU IIpeiMeTaMu. B Hell onpeaenstoTcs OCHOBHBIE LEIM M3YyYEHUS
¢u3uKn Ha YpOBHE CpeIHEero oOlero odpazoBaHMs, IUIAHUPYEMbIE pe3yJbTaThl OCBOCHMS Kypca
(U3UKU: TNYHOCTHBIC, METAIIPEIMETHBIE, IPEeAMETHBIC (Ha 6a30BOM YpOBHE).

[Tporpamma no ¢pu3MKe BKIIOYAET:

IUTAHUPYEMBIE PE3yJIbTaThl OCBOCHMS Kypca (M3UKU Ha 0a30BOM YpOBHE, B TOM YMCJE IPEIMETHBIE
pe3yiIbTaThl O ToAaM O0yUYCHHS;
coJiepxkaHue yueoHoro npeamera «Pu3nkay 1o rogam o0ydeHusl.

du3nuka Kak Hayka O Hanbojee OOIMMX 3aKOHAX IMPHUPOJIbI, BBICTYINAs B KayeCTBE y4eOHOTO
npeaMeTa B IIKOJe, BHOCUT CYIIECTBEHHBI BKJIaJ B CHUCTEMY 3HAaHHH 00 OKpYXaloIEM MHUpE.
[IkonbHBINA Kypc (U3UKU — CUCTEMOOOPA3YIOIUI I €CTECTBEHHO-HAYyUHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE NPOIECCOB M SBICHHH, H3y4yaeMbIX XHMHUEH,
ouosoruert, ¢uznueckoir reorpadueil u actpoHoMuen. Mcmonap3oBaHME W aKTHBHOE IMPUMEHEHHE
¢u3nUeckux 3HAHUU ONpeAeNsieT XapaKTep U Pa3BUTHUE pPa3HOOOPa3HBIX TEXHOJOTHHA B cdepe
SHEpPreTUKU, TPAHCIOPTa, OCBOEHHUs KOCMOCA, IIOJIy4eHHMs HOBBIX MaTEpUaloB C 3aJaHHBIMU
CBOWCTBaMH M Apyrux. V3yueHue (U3MKM BHOCHT OCHOBHOW BKJIAJ B ()OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOHl KapTWHBI MHMpa oOyyaromuxcs, B (OpMUPOBAHME YMEHMH NPUMEHATh HAy4YHbI METOA
MIO3HAHUS PY BBINOJIHEHUH UM YUEOHBIX UCCIIEI0BAaHUM.

B ocHoBy kypca ¢u3uMkM A5 ypOBHsS CpelHero oomero oOpa3oBaHUsS IOJIOKEH P UIAEH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €I0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM Kypc SBISIETCS JIOTMUYECKH 3aBEpIIEHHBIM, OH
COZICPXKHUT MaTepuaid M3 BCEX pa3leioB (DM3MKH, BKIIOYAET KaK BOIMPOCHl KIACCHUECKOHW, TaK H
COBPEMEHHOW (PM3UKH.

Hoes eenepanuzayuu. B coOOTBETCTBUM C HEW Marepuan Kypca (QHU3UKH OOBEAMHEH BOKPYT
¢usnueckux teopuil. Begymum B kypce siBiseTcss pOpMHpPOBAaHUE NMPEJICTABIEHUH O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BELLIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuzanus NpeanosiaraeT MHCHOIb30BaAHUE TI'yMaHUTApHOIO
noTeHuuana (U3NYecKol HayKH, OCMBICIIEHHE CBSI3UM Pa3BUTHUA (U3UKHU C pa3BUTHEM OOIIECTBa, a
TaKXke ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU U HKOJIOTHUECKUMHU MPOoOIeMaMH.

Hoes npuknaonoti nanpaénennocmu. Kypc (uU3MKu mnpeanosiaraeT 3HaKOMCTBO C IIMPOKUM
KPYrOM TEXHMYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonoeuzayuu  peanu3yercs IOCPEACTBOM  BBEACHHUS DJJEMEHTOB  COJIEp)KaHUs,
MOCBALIEHHBIX 9KOJIOTHYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbl C Pa3BUTHEM TEXHUKHU
U TEXHOJOrHH, a Takke OOCYXKIeHUs MpoOJeM paluOHAIBHOTO MPUPOJONOIL30BAaHUS U
HKOJIOTHYECKOH 6e301MacHOCTH.

CrepkHEBBIMM 3JIEMEHTaMU Kypca (QHU3MKM Ha YpOBHE CpeAHEro oOmero ooOpa3oBaHUs
ABISAIOTCS  (Qu3MuecKkue Teopud ((HOpMHpPOBAHHE TPEACTABICHUH O CTPYKType IOCTPOEHUS
¢usznueckoil TeopuH, poOIAM (QYHIAMEHTAIbHBIX 3aKOHOB M TPUHLUUIOB B COBPEMEHHBIX
IIPECTABICHUSX O IPUPOJE, TPAHULIAX IPUMEHUMOCTH TEOPHM, VISl OIMCAHUS €CTECTBEHHO-HAaY4YHbIX
SIBJICHUH ¥ TIPOIIECCOB).



CucTeMHO-IeSTEIbHOCTHBIN MOAX0A B Kypce (DM3HKU peanu3yeTcsl MpexkIe BCero 3a CYET
OpraHu3alii dSKCICPUMEHTAIBHON JeATeNbHOCTH oOydatoummxcs. [lns 0a3oBoro ypoBHS Kypca
(GU3MKM — S3TO UCHOJB30BaHHWE CHCTEMbI (PPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
1abopaTopHBIX paboOT, KOTOPBIC B IporpamMme 1o PU3UKe 00bETUHEHBI B OOIIHIA CIIMCOK YUEHUIECKUX
MpPaKTHYECKUX paboT. BeineneHue B yka3aHHOM IepedHe JTaOOpaTOpHBIX paboT, MPOBOAUMBIX MJIs
KOHTPOJSI W OIICHKH, OCYIIECTBIETCS YYaCTHHKaMU OOpa30oBaTEIbHOIO IMpoIecca HCXOAs U3
0COOCHHOCTEH MIIaHUPOBaHUS U OCHaleHHs kKabuHeTa (Gusuku. [Ipu aToM obecrieunBaeTcs OBIaieHNE
O0yJaromUMHUCsT yMEHUSIMH TIPOBOAWTH KOCBEHHBIE W3MEPEHHS, HCCIECJOBAHUS 3aBHCUMOCTEH
(bu3MYECKUX BEJIMYMH U MMOCTAHOBKY OIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

bonblioe BHUMaHue yJensercs pelIeHUI0 pacdETHBIX M KaueCTBEHHBIX 3aaad. [Ipu stom s
pacu€THBIX 3aJau TMPUOPUTETOM SIBISIFOTCS 3aJaydl C SBHO 33JaHHON (PU3MYECKOH MOJEIbIo,
MIO3BOJIAIOIINE IPUMEHATh U3YUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pas3zeiia Kypca, TakK
W UHTETpUpys 3HAHUS W3 pa3HBIX pas3aenoB. [ KaueCcTBEHHBIX 3a/lay MPHOPUTETOM SIBISIOTCS
3aJaHusg Ha OOBSCHEHHE NMPOTEKaHWsS (PU3UUECKUX SBICHUH U MPOIECCOB B OKPYKAIOMICH >KU3HHU,
TpeOyromire BeIOopa PU3NYECKOM MOIENHU ISl CUTYaI[MH MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanusmu ®I'OC COO k MarepuaibHO-TEXHUYECKOMY 00ECIICUCHHIO
yuebHoro mporecca 0a30BbI YpoBeHb Kypca (PU3MKM Ha YpOBHE CpeAHEro oOIero oOpa3oBaHUs
JIOJKEH M3Yy4aTbCsl B YCIIOBUSX NMPEAMETHOrO KaOWHeTa (U3MKHU WU B YCIOBUSX MHTETPUPOBAHHOIO
KaOMHeTa NpeIMETOB €CTECTBEHHO-HAYYHOTIO IHKIIa. B kabuHeTe Gpu3nku JOHKHO OBITH HEOOXO0IMMOE
nabopaTopHoe 00OpyaOBaHHUE JJIsl BBIIOJHEHUS YKa3aHHBIX B MPOrpamMMe M0 (U3UKE YYEHHUECKHX
MPAaKTUYECKUX paboT U AEMOHCTPALIMOHHOE 000pYy/I0BaHHUE.

JleMoHCcTpanMoHHOE 000pynoBaHue (OPMUPYETCS B COOTBETCTBUU C IPUHLIUIIOM MUHUMAJIbHOU
JOCTAaTOYHOCTU M 00€CIeurBaeT MOCTAHOBKY NEPEUYMCICHHBIX B MporpaMMe Mo (HU3UKE KITIOUEBBIX
JNEMOHCTpallMii JII1  WCCIENOBAaHUS H3Y4aeMbIX SIBICHMH M TPOIECCOB, SMIIMPHUUECKUX H
(byHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKHX MPUMEHEHUH.

JlaboparopHoe o0opynoBaHue ISl YYEHHUECKHX IMPaKTUYECKHX paboT (opmupyercs B BUIE
TEMaTHYECKHX KOMIUIEKTOB U 00eCleunBaeTCs B pacyére OJHOT0 KOMILJIEKTa Ha ABYX 00YyYaroIuXcs.
TemaTuueckre KOMIUIEKTHI J1a0OpaTOpPHOTO OOOpYIOBaHHUS JIOJDKHBI OBITh IOCTPOEHBI Ha
KOMILJIEKCHOM HCITOJIb30BaHUM AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
W3MEPHUTEIIBHBIX CHCTEM B BUJIE ITU(DPOBBIX JJaOOpaTOpHUid.

OCHOBHBIMH LIETSIMH U3Y4eHUs (PU3UKH B 00111eM 00pa30BaHUU SIBJISIOTCS:
dbopMUpOBaHHE MHTEpEca M CTPEMJICHHS OOYy4aromMXCcs K HAyYHOMY U3YYEHHUIO MPUPOJIbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE NPEJCTABICHUHA O HAYYHOM METOJI¢ TO3HAaHUS U (OPMHPOBAHUE HCCIEIOBATEIBCKOTO
OTHOILIEHUS K OKPYKAIOIIUM SBIICHUSM;

(¢bopMHpOBaHHE HAYYHOI'O MHUPOBO33PEHHUSI KaK pe3yjbTaTa HM3Y4YEHHUS OCHOB CTPOEHHUS MAaTepUu U
(byHIaMEHTAIbHBIX 3aKOHOB (DH3UKY;

dbopMupoBaHHe yMEHUN OOBSICHATH SIBICHUS C HCIONb30BaHHEM (DU3MUECKHX 3HAHUM U HAYYHBIX
J10Ka3aTeNbCTB;

(dbopmHpoBaHUE TPEACTABICHUN O POIH (DU3UKHU IS Pa3BUTUS APYTHX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTU.

JlocTIKeHHe 3TUX Iiesiell 00ecreunBaeTCs PEelIeHuEM CIIEAYIOUINX 3a/1a4 B MPOLIECCEe U3yUCHHUS
Kypca (pU3MKU Ha YpOBHE CpeIHEro o01iero oopa3oBaHus:

MpUOOpETEeHNE CUCTEMBl 3HAHUH 00 O00IUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaxX, TEOPHSX,
BKJIIOYAsi MEXaHHUKY, MOJICKYIAPHYIO (PU3HUKY, AJIEKTPOAMHAMUKY, KBAHTOBYIO (DU3MKY U 3JIEMEHTHI
acTpou3uKy;

(dbopmMHpoBaHUE YMEHHUH MPUMEHATH TEOPETHUECKUE 3HAHUS ISl OOBSICHEHUST (PU3UUECKUX SBICHUN B
MPUPOJIE U AJIS MPUHATHUS MIPAKTUUECKUX PELICHUH B TOBCEAHEBHON KHU3HU;

OCBOEHHE CIOCOOOB pelIeHMs] pa3jMuYHBIX 33/Jau C SBHO 3aJaHHOM (U3NYECKOW MOJeNblo, 3ajad,
MOJIPa3yMEBAIOIIMX CAMOCTOATEIBHOE CO3/1aHne (PU3UUECKON MOJIENH, aIEKBATHOHN YCIIOBHSAM 331a4H;

MOHUMaHUe (PU3NYECKUX OCHOB U MPUHIUIOB JACUCTBUSA TEXHUYECKUX YCTPOICTB U TEXHOJOTUYECKUX
MIPOLIECCOB, UX BIMUSHUS Ha OKPYKAIOIIYIO CPELLY;



OBJIaJICHHE METOJIaMH CaMOCTOSITEJIbHOTO TUIAHMPOBAHUS M MPOBENEHHUS (PU3NIECKUX IKCIEPHUMEHTOB,
aHaJIM3a U MHTEPIpeTay HHHOpMAaLNH, ONIPEeTICHUS TOCTOBEPHOCTH MOIYIEHHOTO PEe3yIbTaTa;
CO3JIaHHE YCIOBUH JIJIsl pa3BUTHS YMEHHI TPOSKTHO-UCCIIEI0BATEIbCKON, TBOPUECKON I€ATEIbHOCTH.

Ha u3ydenue ¢usuku (6a30BbIil ypoBEeHb) Ha YPOBHE CpeIHEr0 00111ero o0pa3oBaHust OTBOAUTCS
136 gacos: B 10 kacce — 68 gyacoB (2 yaca B Henento), B 11 kitacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemelii B mporpamMme mno (u3MKe INepedyeHb JIAOOPATOPHBIX U MPAKTUYECKUX paldoT
SBIISICTCSI PEKOMEH/IOBAaHHBIM, YYHUTENb JENIaeT BEIOOp MPOBENEHHS Ja00paTOPHBIX paboOT U OMBITOB C
y4ETOM MHIUBHIYyaTBHBIX 0COOCHHOCTEH 00yUJaroIuXxcsl.



COILEPKAHUE OBYYEHUA

10 KJIACC

Pa3zpnen 1. @usuka u MeTOABI HAYYHOI' 0 NO3HAHUSA

®uszuka — Hayka O npupozae. HayuHble MeToabl IO3HAHUS OKpyXKarowmero mupa. Poib
HKCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.

MogenupoBanue GpU3MUECKUX SABICHHUNA U mporieccoB. Hayunbie rumoTe3sl. @U3nyecKue 3aKOHbI
u Teopuu. ['paHUIIBI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMII COOTBETCTBUS.

Pome m wmecro ¢usukn B (HOpMHUPOBAHMHM COBPEMEHHOW HAyYHOH KapTUHBI MHpPA, B
IIPAKTUYECKON AESITEIbHOCTH JIFOIEH.

Jlemoncmpayuu

AHasorossle ¥ HUPPOBBIE U3MEPUTEIIbHBIE TIPUOOPHI, KOMIIBIOTEPHBIE TATYUKH.

Pa3zpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanundeckoe aBmxeHHEe. OTHOCUTEIBHOCTh MEXAaHUYECKOro JBHKEHHsA. Cuctema OTCYETA.
Tpaexropus.

[lepemerienne, CKOpOCTh (CpenHsss CKOPOCTb, MIHOBEHHas CKOPOCTb) M YCKOpEHHE
MaTepUaJbHOM TOYKHM, MX MPOEKIUH Ha OCH CHCTeMbl KoopiauHaT. ClOoXeHHE MepeMelleHUud U
CJI0’KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpPSMOJMHENHHOE JABW)KEHHE. ['papuku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, MYyTH U NEPEMELIEHUSI MaTEPUATbHON TOUKH OT BPEMEHH.

CBoOoaHoOe mageHne. Y CKopeHrue CBOOOTHOTO TaIeHUSI.

Kpuponuneiinoe auxenue. J(BuxeHne MaTepUaIbHONW TOUKHU MO OKPYKHOCTH C MIOCTOSTHHOM 1O
MOJYJTIO CKOPOCTHIO. YTJIOBas CKOPOCTh, JUHEHHas ckopocTh. I[lepmom m dvactora oOparmieHwus.
LleHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHuuyeckue ycTpoWcTBa MU TNMPAKTUYECKOE NMPUMEHEHHE: CHUAOMETp, JBUKEHUE CHapsIOB,
LIETIHbIE U peMEHHBIE MTEpEeAayH.

Jlemoncmpayuu

Mopaenb cucteMbl OTCUETA, UIUTFOCTPALIMS KHHEMAaTUYECKUX XapaKTEPUCTHK JBUKEHUSI.

[Ipeobpa3oBanue ABUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue ABM>xeHus Tena, OpOIIEHHOT0 MO YIIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenune yckopeHus CBOOOTHOTO MaICHHUS.

Hampasnenue ckopocTy pu ABUKEHUU IO OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne HepaBHOMEPHOTO IBMKEHUS C LIEJIbIO ONPEIEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAYy IYTSMH, NMPOWIEHHBIMU TEJIOM 3a IIOCJIEAOBATEIbHBIC
paBHBIE MPOMEXKYTKM BPEMEHH IPHU PABHOYCKOPEHHOM JIBHKEHHH C HayaJdbHOM CKOPOCTHIO, PaBHOM
HYJIIO.

N3yuenune nBUXKEHUS MIapUKa B BI3KOU KUJIKOCTH.

W3yueHne nBMKEHUS Tea, OpPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunun otHocurensHOCTH ['anmunes. Ilepswiii 3akoH Herorona. MHeprumanbHblE CUCTEMBI
oTcuéra.

Macca tena. Cuna. [Ipuniun cynepriozunuu cuii. Bropoit 3akon HproToHa 17151 MaTepuanbHOM
Touku. Tpernii 3akoH HploTOHA 17151 MaTEpUATIbHBIX TOYEK.

3akoH BceMHpHOro TsaroteHus. Cuna Tskectu. [lepBas KocMuyeckasi CKOpOCTb.

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

Tpenne. Bunbl Tpenust (moxosi, ckonbxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna

TPCHUSA CKOJIBXKCHUSA U CHJIa TPCHUA I1OKOS. KO3(I)(I)I/II_II/ICHT TPCHUSL. Cuna COIMIPOTHUBJICHUA IIPU
JABHXXCHHH TCJ1a B JKMAKOCTHU WUJIM I'a3€.



[loctynarensHoe U BpallaTelbHOE JABHKEHHE aOCOTIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpauleHud. [lnedo cuibl. YcinoBus paBHOBECHS TBEPIOTO
Tena.

TexHuuyeckue YCTpPOWCTBA W  MPAKTHUYECKOE MNPUMEHEHUE: TMOAIIMITHUKYA, JIBIDKCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue uHepIuu.

CpaBHeHHE Macc B3aUMOJICHCTBYIOIIUX TEJ.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CcHil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaliH.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM NOIBEME U MAaJICHUU.

CpaBHEHHE CHII TPEHUS TTOKOSI, KAUYCHUS U CKOJIBKECHHUS.

VYcnoBus paBHOBecus: TBEPAOTO Tena. Buibl paBHOBECHSI.

Yuenuuecxuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenue aBuxeHus Opycka Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00pasIle,
OT ux nehopMaIuu.

HccnenoBanue ycinoBuil paBHOBECHUS TBEPAOTO TENA, UMEIOIIETO OCh BPAILCHUS.

Tema 3. 3aKkonwvl coxpanenusa ¢ Mexanuke

Nmnynsc MatepuanbHOM TOYKH (T€na), CUCTEMBl MaTepuaIbHBIX To4eK. Mmmynbc cuibl u
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMs UMITyJIbca. PeakTUBHOE IBM>KEHHE.

Pa6ora cuibl. MOMIHOCTH CHUJTBL.

Kunerndeckast sHeprusi MaTepraabHON TOUKH. Teopema 00 N3MEHEHUN KUHETHYECKOM SHEPTUH.

[ToTenmmaneHas sHeprus. lloTeHnumanpHas >HEPrust ynpyro AehOpPMHUPOBAHHOW TMPYKUHBI.
[TotennuanpHas SHEPTHst Tena BOITU3M TOBEPXHOCTH 3EMITH.

[loTenmmanpHbie W HEMOTEHIMANbHBIE CHIBL. CBs3b pPabOTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHWYECKOM IHEPTrUU CUCTEMBI TeJl. 3aKOH COXPAaHEHHUS MEXaHUYECKON IHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBA W IIPAKTUYECKOE IIPUMEHEHUE: BOJOMET, KOIEP, MNPYKUHHBIN
MACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

[lepexon moTeHIIMATBHON YHEPTUH B KUHETUYECKYIO U OOPATHO.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomul

W3ydenne abCOMOTHO HEYNIPYTOro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI C U3MEHEHHEM MEXaHHYECKOH HHEpPruu Teja Ha MpHuMepe
pPaCTSKEHUS PE3MHOBOTO JKI'YTa.

Paznen 3. MoJiekyJisspHasi pu3HKa 4 TEPMOJUHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOPUM M HX OINBITHOE OOOCHOBaHUE.
BbpoynoBckoe nBuxkenue. Jduddysus. Xapaxtep IBUKEHHS W B3aUMOJICHCTBUS YaCTHUI[ BEILLECTBA.
Mogenu cTpoeHHs ra3oB, KUAKOCTEH M TBEPABIX Teld U OOBSACHEHHE CBOMCTB BEIIECTBA Ha OCHOBE
9TUX MoJenel. Macca u pazmepsl Moiiekya. KonnuectBo Bemectsa. [loctostHHas ABoraapo.

TemnoBoe paBHOBecue. TeMieparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopens wuaeanbHOro rasa. (OCHOBHOE YpAaBHEHHE MOJIEKYISIPHO-KUHETUYECKOH TEOPUH
UeaJbHOrO ra3a. AOCOIIOTHAs TeMIlepaTypa Kak Mepa CpeAHeld KHMHETHYECKOMl 3Hepruu TeIIOBOTO
JIB>KeHUs dacTul rasa. [lIkana temneparyp KensBuna. ['a30Bbie 3aKk0oHBI. YpaBHEeHHE MeHeneeBa—
Knaneiipona. 3akon Jlanprona. M3ompoueccel B HAEAaIbHOM ra3e € IMOCTOSHHBIM KOJUYECTBOM
BewlecTBa. ['paduueckoe npeacrapieHne U30MPOLIECCOB: H30TEPMA, U30X0pa, H300apa.



TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETP.

Jlemoncmpayuu

OnbITel, JOKAa3bIBAIOUIME JAHCKPETHOE CTPOCHHME  BEIIECTBa, Qororpaduu  MOJEKyI
OPraHUYEeCKUX COCTUHEHUM.

OmnbiTel 110 T y3Un KUIAKOCTEH U ra30B.

Moens OpOYHOBCKOTO JTBUKCHHS.

Mogens onbiTa llITepHa.

OmnbIThl, JOKA3bIBAIOIINE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO B3aUMOIEHCTBHUS.

Mopenb, HUTIOCTpUPYIOLIAsk IPUPOY aBJICHUS ra3a Ha CTEHKHU cocyaa.

OnbIThl, WITIOCTPUPYIOIINE YPAaBHEHHUE COCTOSHUS U/1€aJIbHOTO ra3a, U30IpOLECChI.

Yyenuueckuil sxcnepumenm, 1abopamoptvie pabomol

OmnpeneneHne Macchl BO3IyXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE M3MEpEHHH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX/1y ITapaMeTpaMU COCTOSIHUSI pa3peKEHHOT0 Ta3a.

Tema 2. Ocnoevt mepmoounamurku

TepmoauHamuueckas cuctemMa. BHyTpeHHss SHEpTrUs TEPMOAMHAMHYECKON CUCTEMBI U CIIOCOOBI
e¢ u3MeHeHus. KomuyecTtBo TemaoTel U paboTa. BHyTpeHHss sHeprus OJHOATOMHOIO HIEaJbHOIO
raza. Buapl Termionepenauu: TEIUIONPOBOAHOCTh, KOHBEKLUS, U3TydeHHE. YJeNbHas TEMI0EMKOCTh
BenecTBa. KoanuecTBo TEMIOTHI IPH TEIJIONEpEAAYE.

[Tonsitue 06 ammabatHOM mporecce. IlepBriii 3akoH TepMoauHAMUKH. [IprMeHeHre mepBOro
3aKOHa TEPMOAMHAMUKH K H3omporeccaM. [ paduueckas uaTepnpeTanus padoThl rasa.

Bropoii 3akon TepmoannamMuku. HeoOpaTUMOCTh MPOIIECCOB B MIPUPO/IE.

TennoBble MamuHbl. [IpyHIUOBL AeMcTBUS TEmIOBBIX MamuH. [IpeoOpazoBaHMs HEPruH B
TerioBbiX MammHax. Koaddunuent noneznoro aeiictsust temnoBoi Mammubl. [{ukn KapHo u ero
KO3 QHUIHUEHT MMOJIE3HOT0 AeHCTBUS. DKOJOTHUECKUE MPOOIEMBI TETIOIHEPTETUKH.

TexHuuyeckue ycTpoicTBa M IMpaKTUUYECKOE NMPUMEHEHHE: JBUraTelb BHYTPEHHErO CropaHwus,
OBITOBOM XOJIOAMIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

V3meHeHHne BHYTpEHHEH SHEpruM Teja MPHU COBEPUICHUH PaOOThI: BBUIET MPOOKH M3 OYTBUIKH
Mo JEHCTBUEM CXATOro BO3Jyxa, HarpeBaHue o5¢Gupa B JIATYHHOM TpyOKe MyTéM TpeHUs
(BH1€OIEMOHCTpALHS).

H3MeHeHne BHYTpeHHEH sHepruu (TeMrepaTypbl) Teja Mpu Terionepeaaye.

OmnbIT 10 arabaTHOMY PaCIIMPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, TBUTATENsI BHYyTPEHHETO CTOPaHUs, PEaKTUBHOIO JBUTATENS.

Yuenuuecxuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenne ynenbHON TeTIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Pazosvie nepexoovl

[Tapoo6pazoBanue u koHaeHcamnus. VMcmapenwe u kureHue. AOCONIOTHAS W OTHOCHTEIbHAS
BIQXXHOCTh BO3ayXa. HacellieHHbI mnap. YnaenpHas TemjaoTra napooOpa3oBaHMs. 3aBUCHUMOCTb
TEMIIEpaTypbl KAIIEHUS OT AaBJICHUS.

Teépmoe Ttemo. Kpucramnmueckue u amopduble Tena. AHU30TPONUS CBOWCTB KPHUCTAJUIOB.
Kunkue xkpucramisl. CoBpeMeHHble MaTtepuansl. [lnaBnenne u kpuctammsanus. Y eiabHas TEIioTa
riaBneHus. Cyonumansi.

VYpaBHeHHE TemI0BOro OanaHca.

TexHuueckue YCTpPOHCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TCHUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHUH IOJYyYEHHUs] COBPEMEHHBIX MAaTEPHAJIOB, B TOM YMCJIE HAaHOMAaTEpUAJIOB, U
HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MapOB.

Kunenne npy NoHM>KEHHOM J1aBIEHUM.

Crioco0b1 U3MEPEHUSI BITAXKHOCTH.

HaOnroneHne HarpeBaHus U IUIaBJICHHS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpanys KpUCTalIoB.



Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol
N3mepenne OTHOCUTENBHOM BIIaKHOCTH BO3/IyXa.

Pazpnen 4. DiekTpoauHAMUKA

Tema 1. dnexmpocmamuxa

Onexrpuzanus Teia. DJIEeKTpUUecKui 3apsaj. JIBa BUaa 3iieKTpuueckux 3apsaoB. [IpoBoaHuky,
JTUAJIEKTPUKU U TTOJIYIPOBOJHUKH. 3aKOH COXPAHEHHUSI SJIEKTPUUYECKOTO 3aps/a.

Bzaumopeiictue 3apsanoB. 3akon Kynona. TouyeuHbld 3yeKTpHUUECKUM 3apsii. DIEKTPUUECKOE
nosie. Hanpspk€HHOCTh 3nekTpudeckoro mnosisd. lIpuHumMn cynepno3uuuu 3J€KTPUYECKHX TOJICH.
JIuHnK HanpsHKEHHOCTH JEKTPUYECKOTO MOJS.

Pabora cun snexrpocratuueckoro mois. [lorenmuan. Paznocts notennmanos. [IpoBoguuku u
JOUBJIEKTPUKHU B 3JIEKTPOCTATUUYECKOM IT0JIe. J{nanekTpruyeckas IpOHUIAEMOCTb.

OnektpoéMkocTb. KonaeHcaTop. DNEKTpOEMKOCTh IUIOCKOTO KOHJAEHcaTopa. JHeprus
3apsSKEHHOI0 KOHEHCATOPA.

TexHuueckue yCTpPOHMCTBA M IMPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETD,
ANEKTPOCTaTUYECKAsl 3alllUTa, 3a3€MJIEHUE JJIEKTPONpUOOpOB, KOHAEHCATOpP, KONUPOBAIbHBIN
amnmnapar, CTpyWHBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUI AEUCTBUSA HIEKTPOMETPA.

B3aumopeiicTBue Ha3IEKTPU30BAHHBIX TEIN.

DNEKTPUUECKOE TI0JIE 3apsKEHHBIX TEII.

[IpoBOAHMKY B 3JIEKTPOCTATUUYECKOM IIOJIE.

DnexTpocTaTHUecKas 3allnTa.

JIMBNIEKTPUKY B 3JIEKTPOCTATUIECKOM IIOJIE.

3aBUCUMOCTb AJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTOpa OT IUIOMAAM IUIACTUH, PACCTOSHUSA
MEX1Yy HUMU U AUAJIEKTPUUECKON MPOHHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomol

N3mMepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. IlTocmosannwtit Inekmpuueckuit mox. Toxu 6 paznuynslx cpeoax

DNEKTPUUECKUH TOK. YCIIOBUS CYLIECTBOBAHMS JIEKTpUUecKoro toka. Mcrounuku Toka. Cuna
ToKa. [IoCTOAHHBIN TOK.

Hanpsxenue. 3akon Oma 151 ydacTKa LIETH.

DJIEKTPUYECKOE COMPOTHUBJICHUE. YJIEJIbHOE COMPOTHBICHUE BemiecTBa. [locnenoBaTenpHoE,
napajiesIbHOE, CMENIAHHOE COEMHEHNE IPOBOIHUKOB.

Pabota anmexTpuueckoro Toka. 3akoH Jlxoyns—JleHnna. MOmHOCTE JIEKTPHYECKOTO TOKA.

ONEeKTPOABMKYIIAsl CHJIa U BHYTPEHHEE CONPOTHBICHHE HCTOYHMKA TOKa. 3akoH Oma ais
MOJTHOH (3aMKHYTOM) AJIeKTprUecKoi nenu. KopoTkoe 3aMbIkaHueE.

DneKTpOHHAas MPOBOJMMOCTb TBEPABIX METAJJIOB. 3aBUCUMOCTH COIPOTUBIIEHHS] METAIOB OT
temrneparypbl. CBEpXIpOBOJUMOCTb.

DnexTpuueckuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! U IPUMECHAs MPOBOJUMOCTD MOIYNPOBOAHUKOB. CBolicTBa P—
n-nepexoja. [lonynpoBoaHUKOBBIE IPUOOPHI.

DNEeKTpUYECKUI TOK B pacTBOpax M paciulaBax »3JIEKTPOJUTOB. JIEKTPOJIUTHUECKAs
JUCCOIHAITUS. DIEKTPOIIN3.

DOnekTpuyecknii TOK B razax. CamMoCTOSTEIbHBIM M HECAaMOCTOSITENIbHBIN pa3psia. MonHus.
[Ina3zma.

TexHuueckrue ycTpoiicTBa M NPAKTUYECKOE NPHUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTaT,
HCTOYHUKU TOKA, 3JIEKTPOHArpeBaTesIbHbIe MPHUOOPHI, AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
COTIPOTUBIICHUS, BaKyyMHBIA IHOMA, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYMPOBOJAHUKOBHIN TUO,
raJibBaHHKa.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaIPsIKEHUS.



3aBUCUMOCTb  COIPOTUBIICHMS LWIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBL,  IUIOIIAIH
IIONIEPEYHOr0 CEYECHUS U MaTepUaa.

CMemaHHOE COeIUHEHUE POBOJHUKOB.

IIpsamoe wu3MepeHHe dIeKTpOABMXKYLIEH cuiabl. KOpoTkoe 3aMbIKaHHME TaJIbBAHMYECKOTO
2JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoit pa3psa ¥ IpOBOAUMOCTB BO3LyXa.

OnHOCTOPOHHSAS MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomul

N3ydeHne cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 37eKTpoABUKYIIEN CUIIbI NICTOYHUKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHUS.

HaGnronenue snextpoinusa.

MexnpeaMmeTHble CBA3H

N3yuenne kypca ¢usuku O6a3oBoro ypoBHS B 10 kiacce oOCymIeCTBISIETCS € Y4ETOM
COJIePKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHUKH, OMOJIOTHH, XUMHUH, Teorpapuu u
TEXHOJIOTUH.

Mesicnpeomemuvie nonamus, CBI3aHHBIE C U3YYEHUEM METOJI0B HAYYHOT'O ITO3HAHMS: SIBJICHHUE,
Hay4HbIM akT, runoresa, (uU3MUecKas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOJECHHE, HKCIEPUMEHT,
MOJEIMPOBAaHUE, MOJIEIIb, U3MEPECHHUE.

Mamemamuka: pelieHue cUCTEMbl ypaBHEHUH, JIMHeHas (yHkuus, napadoia, runepOona, ux
rpa@uku U CBOMCTBA, TPUTOHOMETpUYECKHE (YHKIUU: CHUHYC, KOCHHYC, TaHT€HC, KOTaHIEHC,
OCHOBHO€ TPUT'OHOMETPUYECKOE TOXKIAECTBO, BEKTOPBI U UX IPOEKIUU HA OCU KOOPAMHAT, CIIOKECHHUE
BEKTOPOB.

Buonozus: MexaHndyeckoe JABIKEHHE B XKUBOU npupoae, AU Qy3us, 0cMoc, TEIII000MEH )KHUBbIX
OpraHu3MoB (BUABI TeIUIONEpeNayl, TEIJIOBOE PaBHOBECHE), JJIEKTPUUECKHE SIBICHHS B >KUBOMN
IIPUPOJE.

Xumus: IHUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIpDHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, KUAKOCTEH U Ia30B, DIEKTPUYECKHE CBOWCTBA
METAJUIOB, JJICKTPOIUTHYECKAs AUCCOLUALINS, FAIbBAHNKA.

T'eoepaghus: BIaxXHOCTH BO3/TyXa, BETPbI, 6apOMETp, TEPMOMETP.

Texnonoeus: TpeoOpa3oBaHME [BHKEHUH C MCIOJIB30BAaHHMEM MEXaHU3MOB, Y4ET TpPEHUS B
TEXHMKE, MOIINITHUKH, UCII0JIb30BAaHNE 3aKOHA COXPAHEHUSI UMITYJIbCAa B TEXHUKE (paKeTa, BOJOMET U
Apyrue), JBUTaTellb BHYTPEHHEIO CropaHusi, ImapoBas TypOHMHA, OBITOBOM  XOJOJWIBHUK,
KOHJIULIUOHED, TEXHOJIOTMH MOJy4YECHHUs] COBPEMEHHBIX MAaTEPHUAJIOB, B TOM UYHCJIE HAHOMATEPHUAIIOB, U
HaHOTEXHOJIOTHH, JIEKTPOCTATHUECKas 3allUTa, 3a3€MJIEHUE IEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIM
MPUHTEP, 3JEKTPOHArPEeBaTEIbHbIE IPUOOPBHI, AIEKTPOOCBETUTENLHBIC IIPUOOPHI, TaJIbBAaHHKA.

11 KJIACC

Pa3zpnen 4. DiekTpoauHAMUKA

Tema 3. Maznummnoe none. I1eKmpomazHuUmMHAan UHOYKUUA

[TocTrosiHHBIE MarHUTHL. B3auMOJelCTBHE MOCTOSHHBIX MarHuToB. MarnutHoe mnoisie. Bekrop
MarHuTHOM MHAYKUMHU. [IpuHIMD cynepno3uuuyu MarHUTHBIX nojed. JIMHuKM MarHuTHOW MHAYKIUH.
KapTuna nuHMil MAarHUTHOM MHIYKIIMU TTOJISI TIOCTOSSHHBIX MarHUTOB.

MarsuTHO€ 1oJje NpOBOAHUKA ¢ TOKOM. KapTuHa NTMHUI MHAYKIIMM MAarHUTHOTO MOJISl JJIMHHOTO
MPSIMOTO TIPOBOJIHMKA M 3aMKHYTOTO KOJIBIIEBOTO TPOBOJHHUKA, KATYIIKH ¢ TOKOM. OmbIT Dpcrena.
B3aumMogeiicTBre MpOBOIHUKOB C TOKOM.

Cuna Amrniepa, €€ MOlyJb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaynb W HampaBieHUe. [[BUKeHUE 3apsKEHHOM 4YacTULBI B OAHOPOJAHOM
MaraHuTHoM noJie. PaGota cuiel Jloperria.

SBneHue  ANEKTpOMAarHUTHOM  MHAYKUMU. [lOTOK  BEKTOpa  MarHUTHOM  HMHIYKLIHH.
DNEeKTPOABUKYIIAS CHJIa MHAYKIMH. 3aKOH dJIEKTPOMarHuTHOW nHIyKiuu Dapajes.



BuxpeBoe »siekTpuueckoe 1mosie. OJIEKTPOABMKYIAs CHJIA UHAYKIUMU B IPOBOJHUKE,
JBHKYILEMCS ITOCTYNATEIbHO B OJHOPOIHOM MarHUTHOM IIOJIE.

[TpaBuiio Jlenua.

NuaykTuBHOCTD. SIBlIEHHE CAMOMHIYKIIMH. DJIEKTPOABIKYILAS CHJIa CAMOUHTYKIUH.

DHeprusi MarHUTHOT'O MOJIsL KATYIIKU C TOKOM.

DNEeKTPOMArHuTHOE TOJIE.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE TNPUMEHEHUE: TOCTOSHHBIE  MAarHUTHI,
3JIEKTPOMATHUTHI, 3JIEKTPOIBUTATENb, YCKOPUTENH 3JIEMEHTAPHBIX YACTUL, MHAYKIHOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITy4YKa MAarHUTHBIM I1OJIEM.

JIuHuM MHIYKIIUY MarHUTHOTO TOJIS.

B3aumopeiicTBrue JByX MPOBOJIHUKOB C TOKOM.

Cuna Ammepa.

JlelicTBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBiIeHME NEKTPOMArHUTHOM HHAYKIUH.

IIpaBumno Jlenua.

3aBUCUMOCTh DJIEKTPOABUKYIIEH CHIIBI WHIYKIIUM OT CKOPOCTH W3MEHEHUS MarHUTHOTO
MOTOKa.

SIBrieHNE CAaMOUHIYKIIUY.

Yyenuueckuil sxcnepumenm, n1abopamoptvie pabomol

N3ydenne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue AeiCTBUS TOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue ABieHUs SJIEKTPOMArHUTHON UHAYKIIHH.

Pasnen 5. KosieOanusi 1 BOJITHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHUmMHblIE KONEOAHUA

KonebarenpHas cucrema. CBOOOIHBIE MeXaHWYECKHEe KojiebaHus. ['apMoHnyeckne xoeOanwms.
[lepuon, yacrora, ammuTyaa u ¢asza konedanuid. [IpyxuHHBIN MasTHUK. MaTeMaTH4eCKUii MasTHUK.
VYpaBHeHHe rapMoHUUecKuX Kosnebanuil. [IpeBpalieHe sHeprun npyu rapMOHMYECKUX KOJIeOaHUSX.

Konebarenbupiii  koHTYp. CBOOOAHBIE DIEKTPOMArHUTHBIE KOJNEOAHUS B  HJICATBHOM
Kosie0aTeIbHOM KOHTYpe. AHAIOTHS MEXIYy MEXaHWUYECKUMHU U 3JEKTPOMArHUTHBIMU KOJIEOaHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTUU B HCAIILHOM K0JIeOATEIbHOM KOHTYDE.

[IpencraBienre o0 3aTyXawIIUX KoJeOaHUAX. BBIHYXIEHHbIE MEXaHUYECKHE KOJeOaHMs.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbBIE KOJIEOaHMS.

[Tepemennbiii Tok. CHHYCOUIAJIbHBIA TMEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKAa.
AMIUIMTYAHOE U I€UCTBYIOLIEE 3HAUEHNE CUJIbI TOKA U HANIPSKEHUSL.

Tpanchopmarop. IlpomsBoacTBO, mnepemadya ¢ TOTPEOJICHUE DJICKTPUYECKOM HDHEPTUH.
OKOJIOTUYECKME  PHUCKM TP  IPOU3BOJACTBE  3JEKTposHepruu. KynbTypa  HCHOIb30BaHUS
3JIEKTPOIHEPTIUH B IOBCEAHEBHOM KU3HU.

TexHudeckne yCTpOWCTBA M INPAKTUYECKOE MPUMEHEHHE: DJIEKTPUYECKUM 3BOHOK, I'€HEPATOp
MIEPEMEHHOI0 TOKA, JTJMHUM JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoJieOaTeabHOM CHCTEeMBbl (NMPYXKUHHBIA MM MaTeMaTHYeCKH
MasITHUK).

Habmroenue 3atyxaronux KoueOaHui.

HccnenoBanue CBONCTB BEIHYKICHHBIX KOJICOAHUA.

Habmtonenue pe3oHanca.

CB0OOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusl.

OcummiorpamMmbl  (3aBUCUMOCTA ~ CWJIBI  TOKa M HAalpsDKEHUST OT  BPEMEHM) A
AJIEKTPOMAarHUTHBIX KOJIEOaHUI.

Pe3oHaHC mnpu T1OCIENOBAaTEIbBHOM COEAMHEHMHM PE3UCTOPA, KATYyIIKH HWHAYKTUBHOCTU U
KOHJeHCaTopa.



Mopeinb TUHUY 3IIEKTPOIIEepESauH.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCHUMOCTH TMEPHOAA MallbIX KoJeOaHW Tpy3a Ha HUTH OT JJIMHBI HUTU U
Macchl rpysa.

HccnenoBanue nepeMEeHHOIO0 TOKA B LIETIM M3 IOCJIEAOBATENbHO COCAMHEHHBIX KOHJAEHCATOpa,
KaTYILKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

MexaHnueckue BOJIHBI, YCIOBHs pacnpocTtpaHeHus. [lepuon. CkopocTh pacnpocTpaHeHMs U
muHa BonHbL. [lonmepeunsle W mpojonbHble BOJHBL. WMHTepdepeHus u audpakius MeXaHHYeCKHX
BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3JIy4eHUs SJEKTPOMArHUTHBIX BOJH. B3aumHas
opueHTanusi BektopoB E, B, V B anekrpomaruutHoil BonmHe. CBOWCTBa 3JEKTPOMArHUTHBIX BOJIH:
OTpa)k€HHUe, IIPEJIOMIICHHUE, noJsIipyu3anus, nudpaxus, uHTEp(EpeHIIUs. Ckopoctb
3J€KTPOMArHUTHBIX BOJIH.

[Ixana 35eKTpoMarHuTHEIX BOJIH. [I[ppuMeHeHre 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI paguOCBA3M U TeleBUACHUS. Paaronokanus.

DneKTpOMarHUTHOE 3arpsi3HEHUE OKPY)KaroIIeH Cpeibl.

TexHuueckue yCTpPOHMCTBA U MPAKTHUUECKOE IPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
YIBTPa3BYKOBas IMarHOCTHUKA B TEXHUKE W MEIUIIMHE, pajap, paaIuonpuéMHHK, TEICBU30p, aHTEHHA,
tenedpon, CBU-neus.

Jlemoncmpayuu

OObpa3oBaHue U pacIpPOCTPaHEHNE TONIEPEYHBIX U MPOJIOJIBHBIX BOJIH.

Koneobmromeecs Tei10 Kak HICTOYHUK 3BYKa.

Habmroienne otpaskeHus U IPeIoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne untepdepeHny U AUPpaKkuu MEXaHMYECKUX BOJIH.

3BYKOBOM pE30HAHC.

Hab6mronenue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYIOM U 9acCTOTOM KOJIeOaHMil.

HccnegoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAa)KEHUE, MPEIOMJICHUE, MOJSpU3aLIMS,
nudpaxuus, MHTepGepeHLs.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsimonuHeliHOe pacnipocTpaHEHHE CBETa B OAHOPOAHOU cpene. JIyu
ceeTa. ToueuHblll HICTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300pakeHUH B TIIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUSI CBETa. AOCONIOTHBINM MMOKA3aTeNlb MPETOMIICHHS.
[TonHoe BHyTpeHHEe oTpakeHue. [IpeaenbHbIi yroa moJTHOr0 BHYTPEHHETO OTPaKEHUS.

JHucniepcus cBeta. CinoxxHblii coctaB Oesoro cera. L{Ber.

Cobuparonue u pacceuBaromue JHH3bI. ToHKas nuH3a. DOKYCHOE PACCTOSHUE M ONTHYECKas
cwiia TOHKOH JuH3bL. [locTpoeHne n300pakeHNit B COOMPAIOIINX U paccenBarONIMX JuH3ax. Dopmyna
TOHKOM JIMH3bI. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl nPUMEHUMOCTH TEOMETPUUYECKON ONITHUKHU.

BonnoBas ontuka. Mutepdepenmus cBera. KorepeHTHble UCTOUHUKH. YCIIOBUS HAOIIOACHUS
MaKCHMyMOB M MHHHMYMOB B WHTEP(EpPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOT'EPEHTHBIX
HMCTOYHHUKOB.

Hudpakus ceera. JudpakuroHHas peméTka. YciioBue HaOMIOAEHUS TJIaBHBIX MaKCUMYyMOB
MIPH MaJICHUH MOHOXPOMAaTHYECKOTO CBeTa Ha MU(PAKIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuyeckue YCTpPOHCTBA H MPaKTUYECKOE TMPHUMEHEHHe: OYKd, Jiyna, QoToammapar,
MIPOCKITMOHHBIA ammapaT, MHUKPOCKOII, TEJIECKON, BOJOKOHHAs ONTHKA, NU(PPAKIIMOHHAS PEmETKa,
HOJIIPOU .

Jlemoncmpayuu

[IpsimonMHEHOE pacpocTpaHeHHe, OTPaKeHUE U MpejoMiieHre cBeTa. OnTHuecKue mpuoOopHI.

[TonHOE BHyTpeHHEee oTpakeHue. Moenb cBeToBo 1.



HccnenoBanue CBOMCTB N300pakKCHHM B JIMH3aX.
Moenn MEUKpOCKOTIa, TEIECKOIIa.

Hab6mronenue natepdepeHIum cBera.

Habmonenue nudpakuuu ceera.

Habmonenue nucnepcuu cBera.

[Tonydenue criekTpa ¢ TOMOIIBIO PU3MBI.
[Tonmyuenue ciekTpa ¢ HTOMOIIBIO TU(DPAKINOHHON PEIIETKH.
HabmroteHne nonsipu3amuu cBeTa.

Yyenuueckuil sxcnepumenm, 1abopamopHule pabomsi
N3mepenue mokaszaTelns MpeIOMIICHHUs CTEKIIA.
HccnenoBanue cBOWCTB N300paKeHUIA B JTMH3aX.
Hab6nronenue qucnepcun cBera.

Pasnen 6. OcHOBBI cieHAJILHON T€OPHH OTHOCUTEIbHOCTH

['panuubl NPUMEHMMOCTH KJaccH4YeckodM MexaHuku. IlocTymarel crneuuanbHOM Teopuu
OTHOCHUTEJILHOCTH: UHBAPUAHTHOCTh MOAYJISI CKOPOCTU CBETA B BAKyyM€, IPUHIIUI OTHOCUTEIbHOCTH
DOWHIITENHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMe/JIECHUE BPEMEHH U COKPAILLEHUE JITTUHBI.

OHeprus 1 UMIYJbC PENATUBUCTCKON YaCTULIBI.

CBsI3b Macchl € SJHEPTHEN U UMITYJIBCOM PENISTUBUCTCKON YaCTUIbl. DHEPI U TOKOSL.

Paszpnen 7. KBanToBas pusnka

Tema 1. dnemenmut KGAHMOBOI ONMUKU

®otonbl. Gopmyna [lnanka cBA3M >HepruM (POTOHA C €ro 4YacTOTOW. DHEPrus U UMITYJIbC
¢doroHa.

OtkpoiTie U uccienoBanue ¢orordpdexra. OnbiTel A. I'. CroneroBa. 3akoHbl (hoTodddexTa.
VYpaBuenue DiinmreitHa 11 Gotorddexta. «KpacHas rpanuna» Gpotorddexra.

JlaBrieaune cBeta. OnbiTe! [1. H. JIeGenena.

XHUMHUUYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoHWCTBa U MpPAaKTHUYECKOe MpHUMEHEeHHe: (OTOINEMEHT, (POTONATUHK,
COJIHEYHast OaTapest, CBETOAUOI.

Jlemoncmpayuu

®oTo3(deKT Ha yCTaHOBKE C TUHKOBOM TJIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO GoTodddekTa.

Ceeroauos.

Connevnas Garapes.

Tema 2. Cmpoenue amoma

Mopenb atroma Tomcona. OnbiTel Pesepdopaa mo paccesauro o -gactuil. [ImanerapHas moaens
atoMma. [Toctymarer bopa. M3nydenne u noriomnieHre (OTOHOB MPH MEPEX0JIe aTOMa C OJTHOTO YPOBHSI
SHEpruu Ha apyroil. Bunasl cnektpoB. CrieKTp ypOBHEHN 3HEpruu aTomMa BOJIOPOJIA.

BosnHoBbIE cBOMCcTBA yacTull. BonHel 1e bpoitnsa. KopnyCkyasspHO-BOJHOBOMW Jyaau3M.

CHOHTaHHOE U BBIHYKIECHHOE U3TyYEHUE.

TexHuueckre ycTpolcTBa U NPAKTUUECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3 (CIEKTPOCKOIT),
J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens oneita Pezepdopaa.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

HaOnroneHue nuHeyaThIX CIEKTPOB U3TYUYCHHUS.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomul

Hab6nronenue nuHeH9aToro crexkTpa.

Tema 3. Amomnoe sa0po



OKCIIEpUMEHTBI, [TOKa3bIBAIOIIUE CIOKHOCTb CTpOCHHA sAapa. OTKpbITHE DPAaJINOAKTUBHOCTH.
OmneiTel Pesepdopaa mo onpeaeneHuio cocraBa paguoakTuBHOro n3nydenus. CBoiicTa anbda-, Oeta-,
ramMma-u3JilydeHus. BnusHue paiMoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TpOTOHA W HeWTpona. Hyknonnas moxens siapa IeiizenOepra—lBanenko. 3apsia
anpa. Maccosoe uncio sgpa. M3otomnsr.

Anbda-pacniaz. ONEKTPOHHBIM W TO3UTPOHHBIA Oera-pacman. [amma-m3mydenue. 3aKoH
PaAMoOaKTUBHOIO pacnaja.

DHeprust CBA3HM HYKIJIOHOB B sApe. SnepHble cuibl. JledekT Maccol siapa.

SAnepuele peakuuu. JleneHne U CUHTE3 AIED.

Snepubiii peaktop. TepmosiaepHsiii cuaTe3. [IpobaemMbl U NEPCHIEKTHBBI SAEPHONW YHEPTETUKH.
DKOJIOTUYECKHUE aCIEKTHI SIIEPHON DHEPIETUKH.

OnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTobl HaOJIIOICHUS U PErUCTPALIUU 3JIEMEHTAPHBIX YaCcTHULL.

®yHnaMeHTaIbHBIE B3aUMOACHCTBUSA. EAMHCTBO (PM3NYECKO KapTHHBI MHPA.

TexHuueckue yCTpPONCTBA M IPAKTUYECKOE NPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
SJIepHBIN peaKkTop, aToMHast OomoOa.

Llemoncmpayuu

Cu€TunK HOHU3UPYIOLIUX YaCTHII.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB YacTull (110 rOTOBBIM GoTorpadusim).

Pasnen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKHU

Dtanbl pa3zBUTUs acTpoHOMUHU. [IpuKiiaqHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE ACTPOHOMUMU.

Bun 3Bé3nnoro Heba. Co3Besnus, spkue 3BE3/IbI, TNIAHETHI, IX BUIUMOE JBUKEHNE.

Conneunas cuctema.

Comnnne. Conneunasi akTuBHOCTh. McTtounuk sHeprun CoisHia u 3BE37. 3BE3NBI, UX OCHOBHBIC
XapakTepUCTUKU. J(MarpamMmma  «CHEKTpaJIbHBIM  KJIacC — CBETHUMOCTb». 3BE3Abl  TJIABHOU
MOCJIEI0BATEIIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIA 3BE3] TJIABHOM MOCIIEI0BATEILHOCTH.
Buyrtpennee crpoenue 38€31. CoBpeMEHHBIE MTPEACTABICHUS O MPOUCXOXKACHUH U 3Botonnu ConHia
¥ 3BE31. DTallbl )KU3HU 3BE3 .

Mneunsiii [lyte — nama ['anaktuka. Ilonoxxenne u neuxkenue Connua B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuky n kBa3zapel. YEpHBIE ABIPHI B A/1pax rajJakTHK.

Bcenennas. Pacummpenue Beenennoii. 3akon Xa606ma. Paz6eranue ranakruk. Teopus bomibmioro
B3pbIBA. PeNTMKTOBOE M3ITyYeHHE.

MacmrabHast ctpyktypa Beenennoil. MeTtaranakTuka.

Hepeménnbie mpo6iieMbl aCTPOHOMUH.

Yuenuuecxue nabnooenus

Habmionenuss HeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MPWIOKEHUN IJIs
OTIPE/ICIICHUSI TIOJIOKCHHUST HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3IHS
CeBepHOro nojaymapus u ipkue 3BE3/bI.

Habmonenus B Teneckon JIyasl, manet, Mneunoro Ilyru.

O6o0maronee NOBTOpeHne

Posb ¢u3uku u acTpOHOMHU B IKOHOMUYECKOM, TEXHOJIOTUICCKOM, COIUATBHON U ATUYECKOU
chepax NeATeTbHOCTH YeJIOBEKa, pOJib U MECTO (PM3WKU M aCTPOHOMHUU B COBPEMEHHOW HAay4YHOM
KapTUHE MHpa, pojb GU3NYECKON Teopur B (GOPMHUPOBAHUU NPEACTaBICHUN O (QU3NYECKON KapTHHE
MHUpa, MeCTO (PU3NYECKON KapTUHBI MHUpa B OOIIEM pAIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPECTABICHUNA O IPUPOJIE.

MesknpeaMeTHble CBA3H

Nzyuenne kypca ¢usukum O6azoBoro ypoBHsS B 11 Kimacce OCYIIECTBISIETCS C  YIETOM
CoJlepKaTeIbHBIX MEXKIPEIMETHBIX CBSI3ed C KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpaduu u
TEXHOJIOTHH.



Mesicnpeomemuvie nonamusi, CBA3aHHbIE C U3YYEHUEM METOJI0B HAYYHOI'O IO3HAHMS: SIBJICHHUE,
Hay4YHbIH (akT, THNoTe3a, (U3NYEcKas BEIUYMHA, 3aKOH, TEOpHsA, HAOJIOJCHHE, SKCIECPUMEHT,
MOJIEIUPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHEe CHUCTEMbl YypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIHMH: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUI'OHOMETPUUYECKOE TOXKIECTBO, BEKTOPBI M UX MPOEKLUU
Ha OCH KOOPJIMHAT, CJIOXKEHHE BEKTOPOB, MPOU3BOIHBIC SJIEMEHTAPHBIX (DYHKIMHA, MPU3HAKHU 1TO100US
TPEYTOJIbHUKOB, ONpeieIeHHE TUIOMAAN INIOCKUX Uryp U 00bEMa Tell.

Buonocus: snexTpuveckue sBICHUS B KHBOH NpUpOAE, KojeOaTelbHbIC IBM)KECHHS B KHBOMN
IPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOW IIPUPOJIE, NeCTBUE paJualliy Ha )KUBbIE OPIaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJTIMYECKasi CTPYKTypa TBEPBIX TeJ, MEXaHU3MBI
00pa30BaHuUs KPUCTAJUINYECKON PEIIETKU, CIIEKTPAJIbHBIN aHAIN3.

leocpaghus: MarHWTHBIE TIONIOCa 3€MIIM, 3K MArHUTHBIX pPyd, (OTOCHEMKA 3EeMHOM
IIOBEPXHOCTH, MPEJICKa3aHNE 3eMIICTPACCHUH.

Texnonozusi: JTUHUM DIIEKTpONEpenad, TEHEepaTop IEPEMEHHOIO TOKa, 3JEKTPOJBUIATEIb,
MHAYKIMOHHAsT Teuyb, pajap, paauoONpUEMHUK, TeJNEeBU30p, aHTeHHa, TenegoH, CBY-neus,
MIPOEKIIMOHHBIN arnmapar, BOJIOKOHHAs ONITHKA, COJIHEYHAst OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBLI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenue yueOHoro npeamera «dOu3nka Ha YPOBHE CPeAHETO 00IIero oopa3zoBanus (0a30BbIi
YPOBEHB) JIOJDKHO OOECIEYUTh JOCTHIKCHHE CICAYIONIMX JIMYHOCTHBIX, METANpPeIMETHBIX |
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS Yy4eOHOro mnpenmera «Du3uka» TOMKHBI OTpakaTh
TOTOBHOCTh M CIOCOOHOCTh OOYyYaroluxcsi PYKOBOJACTBOBAaThbCA C(HOPMUPOBAHHON BHYTPEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpPUEHTAIMM, MO3UTUBHBIX BHYTPEHHUX YOEKIECHUH,
COOTBETCTBYIOIUX TPAJAULHUOHHBIM ILIEHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIHIMPEHUE >KU3HEHHOTO
OIBITA W OTBITA JEATEIHPHOCTH B TPOIECCE peam3allii OCHOBHBIX HAIPABJICHHN BOCIUTATEIBHON
NeSITEIbHOCTH, B TOM YHCIIE B YACTHU:

1) rpa’kaaHCKOro BOCUTAHUSI:

c(OPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIUN O0YUYAIOMIETOCsl KaK aKTUBHOTO U OTBETCTBEHHOTO
qJIeHa POCCUHCKOT0 OOIIeCTBa;

NPUHIATHE TPAJAULIUOHHBIX OOIIEYEIOBEYECKMX T'YMAaHUCTHUECKUX M JIEMOKPATUYECKUX
IICHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO [I€ATEIbHOCTh B MHTEpEcax TIpaKAaHCKOro oOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlHH;

YMEHHE B3aUMO/ICMCTBOBATH C COIIMATILHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIUAMU U
Ha3HAYCHHUEM,

TOTOBHOCTH K TYMAaHUTAPHOH U BOJOHTEPCKOM JESTEIHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaXTaHCKON HICHTUYHOCTH, TATPUOTHU3MA;

IIEHHOCTHOE OTHOIICHHE K TOCYIaPCTBCHHBIM CHMBOJIAM, JOCTHKCHHSIM POCCHHUCKHX YIEHBIX B
obnacT pU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSA:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYACH Ha
MOpaJbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIE B JACSATEILHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAYyIIero;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHUA:

ACTETHYECKOE OTHOILIEHHWE K MHPY, BKIIIOYas SCTETHKY HAy4yHOTO TBOPUYECTBA, IPUCYILETO
¢u3nveckoil HayKe;

5) Tpy/10BOIr0o BOCIMTAHUSI:

HWHTEpEeC K pa3ndHbiM chepam npodeCCHOHATBHON JESTEIBHOCTH, B TOM YHCIIE CBS3aHHBIM C
¢bu3MKOoW W TEXHUKOH, YyMEHHE COBepllaTh OCO3HAaHHBIM BbIOOpP Oynymei mpodeccun u
peaM30BBIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa30BaHHIO M CaMOOOpa30BaHHMIO B oOjacTh (DU3UKH Ha
MPOTSKEHUU BCEU JKU3HU;

6) IKOJIOrM4eCKOr0 BOCIIUTAHUS:

C()OPMHUPOBAHHOCTh ~ DKOJIOTHYECKOH  KYJIbTYphl, OCO3HAHUE TJIOOATBLHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIIEM;

IJIAHUPOBAHUE W OCYILECTBICHHUE JCHUCTBUM B OKPYKAIOIIECH Cpele Ha OCHOBE 3HAHUS LEeH
YCTOMYMBOTO Pa3BUTHUS YETIOBEUECTBA;

paclIMpeHue OmbITa JCITeILHOCTH JKOJOTHYEeCKON HAIMPABICHHOCTH HAa OCHOBE HMMEOIIUXCS
3HaHUU TI0 (pU3HKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpPMHUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢buznyeckoil HayKu;



OCO3HAaHHUC HICHHOCTH HaquOﬁ ACATCIBbHOCTH, TOTOBHOCTH B IIPOLECCE H3YUYCHUA (1)I/I3I/IKI/I
OCYHICCTBIIATD ITPOCKTHYIO U UCCIICAOBATCIILCKYIO JCATCIbHOCTh MHAWBUAYAJIbHO U B T'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTe/1bHBIE YHHBeEPCATbHBIE YUeOHbIe 1eiCTBUS
ba3oBble Jiornueckue aeiicTBUsA:

CaMOCTOSITENILHO ~ (JOPMYIUPOBATH M  aKTyalu3WpoBaTh MpoOJieMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPENIETIATH 1EJH JIeITeIbHOCTH, 33]1aBaTh TapaMeTPhl U KPUTEPHUH UX JOCTHKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B pacCCMATPUBAEMBIX (PU3UUYECKUX SIBICHUSX;

pa3pabaTrhiBaTh IUIAH PEIICHHUS TPOOJEMBbI ¢ YIETOM aHaIM3a MMEIOIIUXCS MATePUAIBHBIX U
HEMaTEepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTb, OLIEHMBATh COOTBETCTBHUE PE3YJIBTATOB IIEJISIM,
OLICHHUBATh PUCKH MOCJIEICTBUMN AESITETbHOCTH;

KOOPJAMHMPOBATH M  BBINOJHATH pabOTy B YCIOBHSIX PEAJIbHOr0, BHUPTYAJIbHOTO U
KOMOMHHPOBAaHHOT'O B3aUMOICHCTBHS;

pPa3BUBATh KPEATUBHOE MBIIINICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.
basoBble ucciieoBare/ibCKHe AeUCTBUSA

BJIQJIETh HAYYHON TEPMHUHOJIOTUEH, KIIFOUEBBIMU MMOHATUSAMH M METOJIaMU (DHU3NYECKON HAYKH;

BJIa/IETh HABBIKAMU y4eOHO-HCCIE0BATENHCKON U MTPOEKTHOM IeATEeIbHOCTH B 001acTH (DU3UKH,
CITOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHHs 3a7a4 (PU3MIECKOTOo
COJIepKaHUsl, TPUMEHEHUIO PA3JINYHBIX METO/IOB [TO3HAHMS;

BIIQJIETh BHUJAMHU JICSITCIBHOCTH TIO TIOJYYCHUIO HOBOTO 3HaHHS, €ro HHTEPIIpETaIuH,
MpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3MUYHBIX yU4eOHBIX CHUTYaIUsSX, B TOM YHCIIe MPH CO3/IaHUU
y4€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPHUUMHHO-CJICICTBEHHBIE CBSA3HM U aKTyalH3UPOBATh 3a7a4y, BBIIBUTATh TUIIOTE3Y €&
pelieHusi, HaxoIUTh apryMEHTHI JUIsl JOKa3aTelbCTBa CBOMX YTBEPXKICHUMU, 3a7aBaTh MapameTphl U
KPUTEPUU PEIICHUS;

aHAJM3UPOBAThH MOJIYYCHHBIC B XOJE PEIICHUS 3aJa4H Pe3yIbTaThl, KPUTHUECKH OIICHUBATH WX
JIOCTOBEPHOCTh, IPOTrHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBUSX;

CTaBUTb U (OPMYIUPOBATH COOCTBEHHBIE 3a/Ja4d B 00pa30BaTENbHON NEATEIBHOCTH, B TOM
qHcIe MPU U3Y4eHUH (DUBHKH;

JaBaTh OLEHKY HOBBIM CUTYAallUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HAHUS TI0 (PU3MKE B MPAKTHUYECKYIO 001aCTh KU3HEACATSILHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX PEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObl U PEIICHHUS,

CTaBUTH NMPOOJIEMBI U 337a4H, T0NYCKAIOIINE aTbTepHATUBHBIC PELICHUSI.

Padora ¢ undopmanmeii:

BJIa/ICTh HABbIKAMU MOJy4YeHUS HHPOpMAUU PUZNYECKOTO COACPKAaHUS U3 UCTOYHUKOB Pa3HBIX
TUTIOB, CaMOCTOSITEJIBHO OCYIIECTBIATh TOWCK, AaHAJIW3, CHCTEMATH3allMI0 M WHTEPIPETALHIO
nH(bOpMalUU PAa3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

OIICHUBATH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIONIb30BaTh CPECTBA MH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pEIICHUU
KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OPraHM3allMOHHBIX 3aJad C COOJII0JICHUEM TpeOoBaHUMN
SPrOHOMHUKH, TEXHUKH 0€30MaCHOCTU, TUTHEHBI, pecypcocOepekeHUs, MTPABOBBIX U ITUYECKUX HOPM,
HOPM HH(POPMAIIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COAEPKAHMS B PA3NUYHBIX (hopMarax ¢ yu€TOM Ha3HAUYCHUS
nHpopManMi W TIENIEBOM ayIUTOPHH, BBHIOMpas ONTHUMAIBbHYIO (OpMYy TPEACTaBICHUS U
BHU3yaJIU3al1U.

KoMmyHHKaTHBHBIE YHUBEPCAJIbHbIC y4eOHbIE 1eiiCTBUS:
OCYILIECTBIIAThH OOIIEHHE HA YPOKaxX (PM3UKH U BO BHEYPOUHOU J€SATEIBHOCTH;



pacrno3HaBaTh NPEANOCHUIKA KOHGIUKTHBIX CUTYAllMi U CMATYaTh KOH(IUKTHL;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3bIKOBBIX CPE/CTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U UHIUBUAYAIbHON pabOTHI;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX ACHCTBUU € y4€TOM OOLIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)kJI0T0 4jeHa KOJUIEKTHBA,

IIPUHUMATD L€ COBMECTHOH AESITEIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH AEHCTBUS 11O
e JTOCTM)KEHMIO: COCTABIISITH IUIAaH JACHCTBUIA, paclpenensTh poilu ¢ y4€TOM MHEHUU YYaCTHUKOB,
00CYXI1aTh PE3yabTaThl COBMECTHON pPabOTHI;

OLICHHMBATh KAa4eCTBO CBOErO BKJIAJa M Ka)XJIOT0 YYaCTHHKA KOMaH/bl B OOLIUI pe3ynbTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

npeajgaratb HOBBIE MPOEKTHI, OLEHUBATh HAEH C TO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh MO3UTHUBHOE CTPATETUUYECKOE IMOBEJACHHE B PA3UYHBIX CUTYAIUSIX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIe yHHBepcaJbHbIe y4eOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh [MO3HABATEIbHYIO JESATENbHOCTh B 00JaCTH (QU3UKU U
aCTPOHOMMHU, BBISIBJIATH MIPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a/1auH;

CaMOCTOSITEJIbHO COCTABJISATh IUIAH PEIICHHs pPAcu€THBIX M KAuyeCTBEHHBIX 3ajad, IUIaH
BBINOJIHEHHSI IPAKTUUECKOM paboThl ¢ yUYETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U
MPEINOYTEHNI;

JaBaTh OLIEHKY HOBBIM CUTYaLIUsM;

pacmupsATh paMKH y4eOHOTo MpeAMETa Ha OCHOBE JIMYHBIX MPEANIOUYTEHUN;

JeaTh OCO3HAHHBIM BBIOOpP, apryMeHTHpPOBaTh €ro, OpaTb Ha ceOs OTBETCTBEHHOCTh 3a
peuieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (YOPMUPOBAHUIO U MPOSBICHUIO APYAUIMU B 00JACTH (PU3IUKU, TOCTOSHHO
MOBBIIIATH CBOI 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPO/Ib, IMOLMOHAIbHBIH HHTEJVIEKT:

7aBaTh OLIEHKY HOBBIM CHUTyallUsiM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OILICHHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJAJIETh HABBIKAMU I103HABATENBHON pe(IEKCHMHM KaK OCO3HAHHUS COBEPILIAEMBIX JCUCTBUH U
MBICJIUTENIBHBIX POLECCOB, UX PE3YIBTATOB U OCHOBAHU;

MCTIOJIb30BaTh MPUEMBI pe(IIEKCUH IS OLCHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 0 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX MPU aHATU3€E PE3YJIbTAaTOB JIEITEIIbHOCTH;

MPUHUMATH ce0sl, TOHMUMAas CBOU HEJOCTATKH U JJOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U ApI'YMEHTBI APYTUX IPU aHAINU3€E PE3yJbTaTOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPAaBO U MPABO APYTUX HA OIMIHUOKH.

B mpormecce mocTmwkeHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOTPAMMBI MO (U3UKE IS
YpOBHSL cpeAHero oOmiero oOpa3oBaHHs y OOYYarOMIMXCS COBEPIICHCTBYETCS SMOIMOHATIBHBIN
MHTEJUICKT, MPEATONIAralonfi ¢(hOPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOLIET0 CHOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJICTh HAIPABJIEHUS PAa3BUTHUSI COOCTBEHHON AMOIMOHAIIBHOU c(ephl, ObITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHMSI, BKIIIOUAIOLIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATh OTBETCTBEHHOCTDH 3a
CBOE IMOBEJCHHE, CIOCOOHOCTh AJalTHUPOBATHCS K HSMOLMOHAIBHBIM M3MEHEHHSIM U TPOSBIATH
I'MOKOCTb, OBITh OTKPBHITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIIIOYAIOILIEH CTpEMJIEHHE K JOCTHKEHHUIO 1IeJIU U YCIIeXY, ONTHMU3M,
MHULMATUBHOCTb, YMEHUE IEWCTBOBATh UCXO/sI U3 CBOUX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOIMIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE JPYruX,
YUUTBHIBATh €r0 MPHU OCYIIECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;



COLMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPaMBATh OTHOLIEHUS C JAPYTHMH
JIOABMH, 3a00THTHCS, IPOSBIIATH HHTEPEC U Pa3peIIaTh KOHMIUKTHI.

NPEJIMETHBIE PE3YJIbTATHI

K xonmy oOydyenus B 10 KJjacce mpeaMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTb C(POPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHHUI:

JIEeMOHCTPUPOBATh Ha MpHUMEpax pojb M MecTo (U3MKU B (OPMHPOBAHUU COBPEMEHHOM
Hay4YHOHl KapTUHBI MHUpPA, B Pa3BUTHM COBPEMEHHOM TEXHUKHM M TEXHOJOIMH, B HPAKTUYECKOMN
JIeITEIILHOCTH JIFOJICH;

YUUTBIBATh T'PAHUIBI MPUMEHEHUS H3YyYEHHbIX (U3NUYECKUX MOJEJei: mMaTepuajbHas TOYKa,
MHEepLHaJIbHas cUcTEMa OTCUETA, aO0COIIOTHO TBEPJIOE TENO, WACATBHBINA a3, MOJEIN CTPOCHHUS ra30B,
KHUJKOCTEN M TBEPJBIX T€J, TOUSUHBIN SJIEKTPUUECKHUNA 3apsi/i IPU PEeLICHUU (PU3NUECKUX 3aj1ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUS (ITPOIECCHI) U OOBSICHATH MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KMHETUUECKOM TEOpUH CTPOEHUs] BEIECTBA M 3JIEKTPOJUHAMUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUKEHUE, CBOOOIHOE MaJleHue Tell, ABMKEHHUE 110 OKPYKHOCTH,
MHepIus, B3auMoaencTBre e, Auddy3usi, OpOyHOBCKOE ABMKEHHE, CTPOCHUE KUIKOCTEH 1 TBEPIBIX
TeJl, W3MEHEeHHe o0béMa TeNl NpU HarpeBaHUU (OXJIAXIECHHHU), TEIJIOBOE pPaBHOBECHE, HCIApEHUeE,
KOHJCHCAlMs, IUIABJICHUE, KPUCTAJUIM3ALMs, KUIEHUE, BIAXKHOCTh BO3/yXa, IOBBILICHHE JABICHUS
ra3a IpU €ro HarpeBaHUM B 3aKPbITOM COCYJ€, CBSI3b MEXAY IapaMeTpaMH COCTOSIHUSI Tra3a B
M30IIPOLECCaX, JIEKTPU3aLUs Tell, B3aUMOJEUCTBHE 3apsA0B;

OTHCHIBATh MEXaHMYECKOE JIBM)KEHUE, UCIOJNIb3Ysl (U3NYECKUE BEIMYUHBI: KOOpAMHATA, MYTh,
IIEPEMEILEHUE, CKOPOCTb, YCKOPEHME, Macca Teja, CWIa, UMITYJIbC Tela, KUHETHYECKas JHEprus,
MOTEeHLMaJbHAsl DHEpPrusi, MexXaHudeckas paboTa, MeXaHHMuYecKas MOIIHOCTh; IpPU OMHCAHUU
NPaBUIBHO TPAKTOBaTh (PU3NUECKUN CMBICI HUCIOJIb3YEMBIX BEJIMYMH, UX O00O3HAYEHHS M €IUHUIIB,
HAXOJUTh (POPMYJIbI, CBS3BIBAIOLINE TaHHYIO (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEIMUNHAMU;

OIMCHIBATh M3yYECHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIJIOBBIE SBJICHHS, UCHOIb3Yys (PU3NYECKHE
BEJIMUMHBI: JaBJIC€HUE Ta3a, TeMIepaTypa, CpeIHsIsl KUHETHUECKas DHEPIrHus XaoTHUYECKOIrO JIBUKEHUS
MOJIEKYJI, CPEIHEKBaJpaTH4HAas CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTBHI, BHYTPEHHSS DHEPIUs,
paborta raza, Kod()PUIIUEHT MOJE3HOTO AEHCTBUS TEIJIOBOTO JIBHUTATENS; MPU ONMHUCAHWH MPABUIEHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCHOJIb3YEMbIX BEIMYHMH, UX OOO3HAYEHHS M €JUHMIBI, HAXOAUTh
(bopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEIMUUHY C IPYTUMH BEJIUUNHAM;

ONUCHIBATh HW3YYEHHBIE DJIIEKTPUYECKHE CBOMCTBA BEIIECTBA M DBJIEKTPUUECKHUE SIBICHUSA
(mpoueccsl), HMCNoNb3yst (U3NYECKHE BEJIUYMHBL: DJJIEKTPUYECKUN 3apsf, DJEKTpUYEecKoe IIoJe,
HanpspKEHHOCTh MOJIsI, TMOTEHIUaN, Pa3HOCTh MOTEHIMAJIOB; IIPU ONMCAHUU IPaBWJIBHO TPAaKTOBATh
¢Gu3n4eckuil CMBICT HCIOJIB3YEMbIX BEIMYUH, UX OOO3HAUCHMsI M €IMHMIbI, YKa3bIBaTh (POPMYIIBI,
CBSI3bIBAIOIME TAHHYIO (U3UYECKYIO BETUUMHY C IPYTUMHU BEIUYHMHAMUY;

aHAM3UpOBaTh (PU3MUECKUE TMPOLECCHl M SIBICHUS, MHCIOIb3ysd (DU3MUECKUE 3aKOHBI H
IPUHLMIBL: 3aKoH BcemupHoro tsirotenus, |, Il u Ill 3axonsr HproTOoHa, 3akOH coxpaHeHHA
MEXaHUYECKON SHEpruM, 3aKOH COXPAHEHUs HMIyJbCa, HMPUHLUI CYNEPHO3ULIUU CHJI, NPUHLUI
paBHONpABUs HHEPLHUAIBHBIX CHCTEM OTCYETA, MOJEKYISIPHO-KMHETUYECKYIO TEOPHIO CTPOEHUS
BEIIIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CPEAHEN KMHETUYECKON SHEPrUM TEMJIOBOTO ABMKEHHS MOJEKYH C
abCOJIIOTHOW TeMIlepaTypoi, MEpBBI 3aKOH TEPMOJIWHAMHKH, 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsina, 3akoH KynoHa, mpu 3TOM pas3ingath CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTEMAaTHYECKOe
BBIpaKEHHUE U YCIOBUS (TPaHMIIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC HPUHIMIBI JECHCTBUS MalllMH, NMPUOOPOB U TEXHUUECKUX YCTPOWCTB;
pa3nuyaTth yCIOBHs UX O€30MaCHOr0 MCIOJIb30BAHUS B TOBCEAHEBHON KU3HMU;

BBIMOJIHATh OKCIIEPUMEHTHl IO HCCIENOBaHUIO (PU3MUECKUX SBICHUH M IPOLECCOB C
HCIIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHM, MpU 3TOM (HOpMyJIHpoBaTh Npodiaemy/3aiauy u
TUNOTE3y Y4YeOHOro SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOro 000pyJI0BaHuS,
MIPOBOMTH OMBIT U (POPMYIHPOBATEH BHIBOIBI,



OCYILLIECTBIATh IPSIMblE U KOCBEHHbIE M3MepeHMs (PU3NYECKHX BEJIUYMH, IIPU 3TOM BbIOMpPATh
ONTUMANIBHBIA CHOCO0 M3MEpPEeHHs M HCIOJIb30BaTh M3BECTHBIE METOIBI OICHKH ITOTPEIIHOCTEH
W3MEPEHHUI;

WCCIICIOBAaTh 3aBUCHUMOCTH MEXAY (U3WYECKHMMU BEIMYMHAMH C HCIIOJIB30BAHHEM IPSIMBIX
U3MEPEHUH, MpH STOM KOHCTPYHpPOBAaTh YCTAHOBKY, (HUKCHUPOBATh pPE3yibTaThl MOJYyYEHHOM
3aBUCUMOCTH (PM3UYECKUX BEIUYMH B BHUJAE TaOIUI U TpadHKOB, JENaTh BBHIBOJBI MO pe3yibTaTaM
UCCIIEI0OBaHUS;

coOmoaTh mpaBuiia O€30MacHOro TpyJa MPU MPOBEACHUN HCCIICAOBAHUHA B paMKax y4eOHOro
HKCHEPUMEHTa, Y4eOHO-UCCIIEOBATENbCKOM U IMPOEKTHOM JIEATEIIBHOCTH C HCHOJIb30BAHHUEM
M3MEPHUTENBHBIX YCTPOUCTB M 1a00paTOPHOTO 000PYIOBAHHS;

pemaTh pacuéTHble 3aJaud C SBHO 3aJlaHHOM (pu3Mueckoil MOJeIblo, UCIONb3ysd (pusnueckue
3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJM3a yCJIOBUS 3a/la4d BHIOMPATh (PH3HUUECKYIO MOJECIb, BBIICISATh
¢usnyeckue BeJWYMHBI M (QOpPMyJbl, HEOOXOAuUMBIE Uil €€ pelleHHus, NPOBOAMTH Pacdy€Tbl M
OLIEHUBATH PEATHHOCTH MOTYYCHHOTO 3HAUCHUSI (PU3MUECKON BEIIMYHHEI,

pelars KadyeCTBEHHBbIE 3aJaud: BBICTPAWBaThb JIOTUYECKHM HENPOTHBOPEYMBYIO LIEMOYKY
pacCyXJI€HU ¢ OTIOPOI Ha M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHHUS;

UCIOJIb30BaTh MPU PEIIEHUH Y4eOHBIX 3a/7a4 COBpEMEHHbIe MH()OPMAIIMOHHbBIE TEXHOJIOIHHU IS
MOMCKA, CTPYKTYPUPOBAHMs, HHTEPIPETALUU U NPEJICTaBICHUS Y4eOHOW M HaydyHO-TIONMYJSpHOU
MHpOpPMALMY, MOJYYEHHOM M3 pa3iMyHBbIX MCTOUYHUKOB, KPUTHUYECKH aHAJIU3UPOBATH MOIy4aeMyHO
uH(pOpMalLINIO;

NPUBOJIUTH NMPUMEPHI BKJIAJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTUE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B MOBCETHEBHOM >KU3HU A 0OecreueHHs
0€30MacHOCTH TpU OOpalieHUH ¢ MpHOOpaMU U TEXHUYECKHUMH YCTPOWMCTBAMH, JUISl COXPaHEHUS
3JI0pOBbS U COOJIIOJICHHSI HOPM SKOJIOTHYECKOT0 MIOBEACHUS B OKPYXKAIOLIEH cpene;

paboTaTh B TpYIIE C BBIMOJIHEHHEM pPa3IUYHBIX COIMAJIBHBIX DPOJIEH, MIaHUPOBATh padoOTy
IPYIIIBL, PAMOHATIBHO pacIpelesTh 00s13aHHOCTH M IJIAHUPOBAThH AEATENbHOCTh B HECTAHAAPTHBIX
CUTyallMsiX, aJIeKBaTHO OIIEHMBAaTh BKJaJ KaXJIOTO U3 YYaCTHUKOB TIpPYNIbl B peEUICHHE
paccMaTprBaeMoil mpoOIeMBbl.

K xonmy oOyuenus B 11 kJjacce mpenMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTb C(OOPMUPOBAHHOCTD y O0YUAIOIIMXCSI YMEHHUIA:

J€MOHCTPUPOBATh Ha IpHMepax pojb M MecTO (U3UKH B (OPMHPOBAHUU COBPEMEHHOU
HAay4YHOM KapTHHBl MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKM U TEXHOJIOTMH, B IPAKTUYECKOU
NESITETbHOCTH JI0/IeH, LIEJIOCTHOCTh U €IMHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTBHIBATh ~ TPAHUIBI  MPUMEHEHHS  W3YYEHHBIX  (U3MUYECKUX  MOJENeH:  TOUCUHBIH
JNEKTPUYECKUI 3apsl, JIyd CBETa, TOYCUHBIM MCTOYHUK CBETA, SACPHAs MOJEIb aTOMa, HyKJIOHHAs
MO/IeJIb AaTOMHOTO Siipa MPH pelieHnH PU3NIECKHX 3a/1aY;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (TPOIECCH) W OOBSICHATHP HMX HA OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKNA W KBAaHTOBOM (DHM3MKH: 3JIEKTPUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHMYECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aMMOJACHCTBUE MAarHUTOB, JIEKTPOMAarHUTHas WHAYKLUSA,
NEHCTBME MarHUTHOTO TOJS HA IMPOBOAHMK C TOKOM M JIBWXKYIIMKCS 3apsil, 3JIEKTPOMAarHUTHBIE
Kose0aHus M BOJIHBI, MpPSIMOJMHEHHOE pPACIpPOCTpAaHEHHE CBeTa, OTpPaKEHUE, IpPeIOMIICHHUE,
uHTEepepeHys, TuhPaKIusd U MOIIpU3aINs CBETa, AUCIIEPCUS CBETa, (POTOINEKTPHUECKUI dPPEeKT
(poToaddexr), cBeroBoe naBiIeHHE, BO3HMKHOBEHHME JIMHEHYATOro CIEKTpa aToMa BOAOPOAA,
€CTECTBEHHAsl U UCKYCCTBEHHAs PaIMOaKTUBHOCTD;

ONUCHIBaTh M3YYEHHBIE CBONCTBA BELIECTBAa (DJIEKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE,
ANEKTPUYECKYIO MPOBOJAUMOCTh PA3JIMYHBIX Cpel) W AJIEKTPOMArHUTHBIE SIBICHUS (TIPOLIECCHI),
UCTONB3Yysl (PU3MUECKUE BEIMYUHBL: NEKTPUUECKUI 3apsijl, cuja TOKA, IEKTPUUYECKOE HAIpsKEHHE,
ANEKTPUYECKOE CONMPOTHBICEHHE, PA3HOCTh MOTEHIUANOB, AJIEKTPOJBIKYILAs cuia, padoTa TOKa,
MHAYKIHAS Mar"uTHOroO mnouss, cwia Ammepa, cuia JIopeHna, MHIYKTMBHOCTb KaTYIIKH, SHEPTUs
ANEKTPUYECKOT0 U MArHUTHOTO IOJIEH, MEpPHOJ] M YacToTa KojieOaHUW B KojeOaTeIbHOM KOHTYpE,
3apsl M CWJIa TOKa B IIPOIECCE TapMOHMYECKHMX JJEKTPOMAarHUTHBIX Kose0aHud, (OKycHOe
paccTosiHWE M ONTUYECKasl CUjla JIMH3bI, NP ONMUCAHUM MPABHIBHO TPAKTOBAaTh (PU3NYECKUN CMBICI



UCIOJIb3YEMBIX BEJIMYHMH, UX 0003HAYEHUS U €MHHUILIbI, YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO
(U3NYECKYIO BETMUMHY C IPYTHMMHU BEIIMYHMHAMU;

OINUCHIBaTh U3yYCHHbIC KBAHTOBBIC SIBJICHMS U MPOIECCHI, UCIIONB3YS (U3NYECKUE BEIUYUHBI:
CKOpPOCTB 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETA, PHEPrus U UMIYJIbC (POTOHA,
nepuoj; Tojypacmajaa, SHEprus CBS3M ATOMHBIX SJiep, NPU ONHUCAHWU MPABHIBHO TPAKTOBATh
¢u3nUecKuil CMBICT HCIIOJIB3YEMbIX BEIMYMH, UX O00O3HAUCHHSI M €IWHHIBI, YKa3bIBaThb (POPMYIIBI,
CBSI3BIBAIOIIME MaHHYIO (PU3NYECKYI0O BEJIMUMHY C JAPYTUMHU BEIUYMHAMH, BBIYHUCISATH 3HAYCHUE
(U3HYECKON BEIIMYNHBL;

aHAIM3UPOBaTh (U3UYECKUE TMIPOLIECChl M SIBICHUSA, HUCIONB3YysA (u3nueckre 3aKoHbl U
NPUHLHUIBL: 3aK0H OMa, 3aKOHBI IIOCJIEJOBATEIBLHOTO U IMAPAJUIEIIbHOIO COEIUHEHUS] IPOBOJIHUKOB,
3akoH  Jxoyns—JIeHna, 3akOoH  AJEKTPOMArHUTHOM  HMHIYKUWH, 3aKOH  MPSIMOJUHEHHOTrO
pacnupoCTpaHEHUs] CBETa, 3aKOHbl OTPAXXCHHsSI CBETA, 3aKOHBI IPEJIOMJICHHS CBETa, YpaBHEHUE
Oiinmreiina s Gorosddexrta, 3aKOH COXpaHEHHs] SHEPrUH, 3aKOH COXPAHEHHs] UMIYJIbca, 3aKOH
COXPAaHEHHUS DJIEKTPUUECKOI0 3apsja, 3aKOH COXpaHEHMsI MacCOBOI'O 4HMCIa, MOCTynaTsl bopa, 3akoH
pPaAMOAaKTUBHOTO pacmajga, Mpd ITOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTEeMaTHYECKOE BbIPAKEHHUE U YCIOBUS (IPaHHULbl, 00JaCTH) IPUMEHUMOCTH;

OIpEeJIeNIATh HalpaBlIeHUEe BEKTOpa MHIYKIMHM MAarHUTHOTO MOJIS MPOBOJAHMKA C TOKOM, CHJIBI
Awmniepa u cuisl JlopeHna;

CTPOUTH U ONUCHIBATH U300paKEHHE, CO3/IaBaeMOe INIOCKUM 3€pKaJloM, TOHKOH JIMH30H;

BBIMOJHATh 3KCHEPUMEHTHl [0 MCCIEAOBAHUIO (U3NYECKUX SBJIEHUH U TPOIECCOB C
HCTIOJIb30BaHUEM NPSAMBIX M KOCBEHHBIX M3MEPEHUM: MpHU 3ToM (GOpMyIupoBaTh NnpodiemMy/3anady u
TUTIOTE3y Y4eOHOrO OKCIEpUMEHTa, COOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pyJAOBaHMUS,
IIPOBOJUTH OMBIT U (OPMYITUPOBATH BHIBOABI;

OCYILECTBIATh MPSAMbIE U KOCBEHHbIE M3MEPEHUs] (PU3NUYECKUX BEIMYUH, NPU 3TOM BHIOMPATH
ONTUMANBHBIA CcHOCcO0 M3MEpPEeHHs M MCIOJIb30BAaTh W3BECTHBIE METOJbl OIEHKHM IOTPEIIHOCTEN
N3MEPEHU;

MCCIIeIOBAaTh 3aBUCUMOCTH (PU3MUECKUX BEJIIMYMH C UCHOJIB30BAHUEM NPSMBIX M3MEPEHUI: mpu
3TOM KOHCTPYHMpOBaTh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTaThl MOIYYEHHON 3aBUCHMOCTH (PU3MUECKHUX
BEJIMYMH B BUJI€ TaOJUIl U TPaHKOB, AeTaTh BRIBOABI 10 pE3yJIbTaTaM UCCIIEI0BAHUS;

coOiroaTh mpaBuia 0€30MacHOro TpyJAa MpHU MPOBEIEHUN HCCIIEOBaHUI B paMKax y4eOHOTo
HKCHEPUMEHTa, Y4eOHO-UCCIIEIOBATENbCKOH U  IMPOEKTHONH JIEATENIBHOCTH C HCHOJIb30BAHUEM
HU3MEPHUTEIIBHBIX YCTPOUCTB U TAOOPATOPHOTO 00OPYI0BAHHSI;

pemaTh pacu€THbIE 33Jaud C SBHO 33/IaHHOM (PU3MUECKON MOJENbI0, UCTIONb3Ys (PU3UUECKUe
3aKOHBI U MPHUHIIMIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33Ja4u BHIOMpATh (PU3NUECKYIO0 MOJEIb, BIIACISATh
¢usnueckue BENIWYMHBI W (QOPMYINBl, HEOOXOIUMBIE Uil €€ pelleHUs, NPOBOAUTH PacCUYEThl U
OLIEHHBATh PEAILHOCTD MOJYUEHHOT0 3HAUCHHSI (PU3NUECKON BEJTMYMHBI,

pemaTh KauyeCTBEHHbIC 3a/JadyM: BBICTPAMBATh JIOTMYECKH HENPOTHBOPEUUBYIO IIETIOUKY
paccyXIeHul ¢ OMopoil Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHMUS;

MCTIOJIB30BATh MIPU PEIICHUH YUeOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH JJIS
MOKCKA, CTPYKTYPHPOBAHUS, HHTEPHpPETALMU U NPEICTABICHUA Y4eOHOW U HayYHO-TIOMYJISpHOU
uHpOpPMALIUY, TOTYYCHHOW M3 pa3iMYHBIX MCTOYHUKOB, KPUTUYECKH aHAIU3UPOBATH MOTYYaeMYIO
nHpopmaruio;

OOBSICHATh TPUHIMIBI JCHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHX YCTPOMCTB, pa3ianyaTh
yCIIOBHA UX 0€30MaCHOr0 UCTIOJIb30BaHMsI B TOBCEHEBHOM KU3HM,

MPUBOJIUTH MPUMEPHI BKIIaJa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MTPOLIECCOB OKPYXKAIOIIETO MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM JKM3HM ISl 00€CreYeHUs
0€30IaCHOCTH NpH OOpAIIEHUH C NPUOOpPaMHU M TEXHUYECKMMHU YCTPOMCTBaMH, Ui COXPAaHEHUs
3J10pOBbS U COOIOIEHHS HOPM DKOJIOTMYECKOTO MOBEJICHUS B OKpYKaIoLIel cpee;

paboTaTe B TpyNme C BBINOJHEHHEM DPA3JIMYHBIX COLMAJIBHBIX POJIEH, MJIaHUPOBATh paboTy
IPYNIbI, PALIMOHAIBHO PaclpeeNiaTh 00s3aHHOCTH M TUIAHUPOBAThH JIEATEIbHOCTh B HECTAHIAPTHBIX
CUTyallUsiX, aJeKBaTHO OLIEHMBATh BKJAJ KaXJIOrO0 U3 YYaCTHUKOB TPYIIBl B pELICHHUE
paccMaTpuBaeMoin MpoOIEeMBI.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KITIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
. (uudposbie)
Nenni/m | HaumeHoBaHMe pa3/iesioB U TeM NPOrpaMMBbl Beero Kog[Tpo.JILHLIe l'[pﬁaKanecmle 06pa3oBaTETbHbIC
padoThI padoThI pecype
Paznen 1. PUBUKA U METO/JAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®dusnKa ¥ METOJIBI HAYYHOTO TTO3HAHUS 2 bubmorexa [IOK
- /bl HayH https://m.eds00.ru/7f41bf72
Hroro o pasueny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
22 Jlunamika ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPAHCHHS B MEXaHUKE 6 1 1 hitps://m.eds0o.ru/7f41bf72
Hroro mo paszneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYIAPHO-KHHETHYECKON TCOPUHU 9 1 bubmmorexa [OK
' AP p https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
3.2 OCHOBEI TePMOAUHAMHKN 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTsble cocTosiHUS BellecTBa. da3oBble 5 bubmmoreka [LIOK
' ePEXOIbl https://m.edsoo.ru/7f41bf72
Htoro no pazneny 24
Paznen 4. DJIEKTPOJIUHAMUKA
bu6nunorexa LIOK
4.1 DIEKTPOCTATHIE 10 1 https://m.edsoo.ru/7f41bf72
4.7 ITocTostHHBIN 31EKTPUYECKUN TOK. TOKH B pa3iInyHbIX 12 1 1 bubmmorexa LIOK
' cpenax https://m.edsoo.ru/7f41bf72
Htoro mo pazneny 22
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 4
11 KJIACC
KoimnuecTBo yacoB DJIeKTPOHHbIE
. (uudgposbie)
Ne n/m | HaumeHoBaHMe pa3/1e/ioB U TeM POrpaMMbl Beero KOﬁHTpOJ’ILHLIe Hpﬁaanqecmle 06pazOBATETBHBIE
padoThI padoThI pecype
Pazgen 1. 9JIEKTPOAUHAMUKA
but6mmoreka [IOK
1.1 MarauTHOE 1moJjie. IJIeKTPOMarHuTHAsT HHITYKIIHS 11 1 3 https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 11
Pa3ngen 2. KOJIEBAHUSI U BOJIHBI
Bbu6moreka [JOK
2.1 MexaHn4ecKre U 3JICKTPOMArHUTHBIC KOJICOaHHS 9 1 https://m.eds0o.ru/7f41c97¢
bubmuoreka [JOK
2.2 MexaHn4yeckue 1 3J€KTPOMarHUTHbIE BOJTHBI 5 1 hitps://m.eds00.ru/7f41c97¢
bu6moreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Pa3znea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 o N 4 1 bubmuorexa [IOK
. CHOBBI CIIEIIHAIEHOW TEOPUH OTHOCUTEILHOCTH httos://m.edsoo.ru/7f41c97¢
Htoro no pazneny 4
Pasznen 4. KBAHTOBASI ®PU3UKA
. bubmuorexa [JOK
41 DeMeHTHl KBAHTOBOU OITHKHU 6 https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
4.3 ATOMHOE AP0 > https://m.edsoo.ru/7f41c97c
Htoro no paszneny 15
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Pazpnen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3IUKHU

5.1 DNeMEeHTBI aCTPOHOMHH U aCTPOPUIUKU 7 1 Egggl;llﬁeelcdas(])f)orljﬂ f41c97¢
Htoro no pazneny 7
Pa3znen 6. OBOBIIAIOHIEE IOBTOPEHUE
bu6nmoreka [IOK
6.1 Oobmaromee nosToperHe 4 https://m.edsg).ru/?f41c97c
HWroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUJIACC
Ne KounyecTBo 4acoB JJeKTpoHHbIe HU(POBbIE
11/-11 Tema ypoxa Beero Kontpoabubie | IIpakTuuyeckne | 06pasoBaTeibHbIE
padoThI padoThI pecypchbl
®usuka — Hayka o npupoze. Hayunbie MEeTOAbI MO3HAHUS bubmuotexa [JOK
1 1 :
OKPYXXAIOLIETO MHpa https://m.edsoo.ru/ff0c32e2
PSRN A A ——— ) Bubmiorera LIOK
Yo P pd, B1Ip A https://m.edsoo.ru/ff0c33e6
aroaei
3 oxammaccxoro tmenn. Hepewerene, cropocrs ) Butmorexa LIOK
A - epemetl » CKOPOCTE, https://m.edsoo.ru/ff0c3508
YCKOpEHUE
4 PaBHOMepHOE PSIMOIMHEHHOE IBHKEHUE 1 bubmmorexa [IOK
p P g https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEeHHOE MPSAMOIUHEHHOE BUKCHUE 1 bubmorexa [IOK
yerop p A https://m.edsoo.ru/ff0c372e
bubmunoreka [JOK
6 CBoOogHoe majieHne. Y CKopeHue CBOOOTHOTO aAeHUs 1 hitps://m.edsoo.ru/ff0c39ce
KpuBonuHeliHoe aBuxkenue. J[BHKeHUE MaTEpUAIBHON bu6mmorexa [LIOK
7 1 :
TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8 [Tpunnun otHOCcHTENBbHOCTH ['anunes. uepruanbabie 1 bubmmorexa [LIOK
cucreMbl orcuera. [lepBriii 3akoH HeroToHA https://m.edsoo.ru/ffOc3be8
Macca tena. Cuna. [lpunnun cynepmno3unuu cui. Bropoi bu6mmoreka [JOK
9 . 1 i
3akoH HbI0TOHA U1 MaTepHaIbHONU TOUYKH https://m.edsoo.ru/ff0c3be8
10 Tpetuii 3akon HproTOHA 111 MaTepHalIbHBIX TOYEK 1 bubmmorexa LOK
P 8 P https://m.edsoo.ru/ffOc3be8
11 3akoH BcemupHOro tarotreHus. Cuna tsokectu. [leppast 1 bu6mmoreka [JOK
KOCMHYECKas CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 https://m.edsoo.ru/ffoc3e18
13 Cuna tpenus. Koapdunuent tpenus. Cuna 1 bu6nmoreka [IOK

COIIPOTUBJICHH ITPU ABUXKCHHU TCJIa B XKUJKOCTH HUJIHU

https://m.edsoo.ru/ff0c3f76
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rase

HOCTyrIaTeJ'IBHOC 1 BpallaTCJIbHOC ABUKCHUC a0COJIIOTHO

bubmuoreka [JOK

14 TBEPIOTO Te.]'[a."MOMeHT cwiksl. [meuo cunbl. YceiaoBusa hitps://m.edsoo.ru/ffoc41a6
paBHOBECHS TBEPAOIO Tea
HMMiynbc MaTepuajabHON TOYKH, CUCTEMBI MaTEPHUAILHEBIX
15 Toqez. I/IMHynbpc CUJIBL. 3aKOH COXpaHEeHUs I/IMHI;/JIBC?J,. bubmorexa LIOK
https://m.edsoo.ru/ff0c43d6
PeakTuBHOE IBUXKEHUE
PabGota u MmomHOCTh cuiibl. Kunetnueckast SHEprust
16 MaTepHanLH(?;f Touku. Teopema 00 I/ISMCHGHI/II/Ip bubsmorexa LIOK
o https://m.edsoo.ru/ff0c4502
KUHETHYECKOI SHepruun
Ilorenumanshas sueprus. [loreHunansHas SHEPTUS
17 ynpyrou neq)opMHpOBI;HHOﬁ pr)KLII/IHBI. HOTGHI_[EIaJIBHaSI bubmorexa LIOK
https://m.edsoo.ru/ffOc461a
SHEPTHs TeJia BOJIU3H MOBEPXHOCTH 3EMITH
IloTeHumanbHBIE M HEOTCHIMAILHBIE CHUIIbI. CBA3b
18 paboTHI HEMTOTEHITUATBHBIX CUJI C U3MEHEHUEM bubnuorexa [JOK
MEXaHHYECKOI YHEPTUH CUCTEMBI TeJI. 3aKOH COXPAaHEHHS https://m.edsoo.ru/ff0c478c
MEXaHWYECKOW SHEPTrUH
JlaboparopHas pabota «MccrnenoBanue cBSI3u pabOThI
19 CHJIBI C I3MEHEHHUEM MEXaHWYECKOM YHEPTUH Teja Ha
MIPUMEPE PACTSHKEHUSI PE3UHOBOTO JKT'YTa»
20 KonTponbhast pabora no teme «Knunemaruka. J[uHamuka. bubmorexa [IOK
3aKOHBI COXpaHEHHUSI B MEXAHHUKE) https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TIOJIOKEHHSI MOJICKYJISPHO-KUHETUYECKON but6mmoreka [IOK
teopuu. bpoyHoBckoe apmkenue. Juddysus https://m.edsoo.ru/ffOc4dc2
Xapakrep JBUKEHUS U B3aUMOJCHCTBUS YaCTHULL
22 BelecTBa. Mojiein CTPOCHUSI Ta30B, KUIKOCTEH 1
TBEPABIX TEI
23 Macca monekyin. KonuuectBo BemectBa. [locrosinnas
ABorajipo
24 TennoBoe paBHOBecue. TemriepaTypa u e€ H3MepeHue.
[Ixana remnepatyp Lenbcus
N but6mmoreka [IOK
25 Wneanbusiii raz B MKT. OcHoBHoe ypaBHeHne MKT https://m.edsoo.ru/ffocafde
26 AOcoIIoTHasl TeMIIepaTypa Kak Mepa cpeHei bubmuotexa [JOK
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KHUHETUYECKOM SHEPruu JABMKEHHUS MOJIEKYJ. Y paBHEHHE
MeunneneeBa-Kianeiipona

https://m.edsoo.ru/ff0c511e

27 3akon JlanpToHa. ['a30BbIe 3aKOHBI 1
28 JlaboparopHas pabota «lccrnenoBanue 3aBUCHMOCTH 1
MEXTy TTapaMeTPaMH COCTOSHUS Pa3pEKESHHOTO T'a3ay
29 N3omnporieccsl B uaealbHOM raze U ux rpadguyeckoe 1 bubmuorexa [IOK
npejICTaBICHHE https://m.edsoo.ru/ff0c570e
BHyTpeHH;{sI SHEPTUs TEPMOANHAMUYECKON CUCTEMBI U Bubmiorexa [OK
30 crocoOb! e€ m3MeHeHus. KomaecTBO TeIIoTs U paboTa. 1 .
BHyTpeHHsIs SHEpTHUsl 0JTHOATOMHOTO UJEAIBHOTO Ta3a https://m.eds00.ru/ff0c5952
but6mmoreka [IOK
31 Brae1 Teronepeatu . https://m.edS(])lo.ru/ff005c36
30 VY nenpHas TEMITOEMKOCTH BemecTBa. KomuecTBo TerioThl 1 bubnuotexa [JOK
pH Teruionepenave. AaquadaTHBIN Mpolece https://m.edsoo.ru/ff0c5¢c36
[lepBblil 3aKOH TEPMOAMHAMUKH U €0 IPUMEHEHUE K bubmmorexa [IOK
33 H30MpoIeccam . https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTs nporieccos B mpupojie. Bropoii 3akon 1 bubmorexa [LIOK
TEPMOIMHAMHKH https://m.edsoo.ru/ff0c6230
35 [Tpunmun gevictBus u KII1{ TernmoBoi MamHbI 1 Egg;?/ﬁ?eﬁls(])f)?’llf/fmc 6003
36 Hukn Kapno u ero KITJ{ 1
37 DKOJIOTHYECKHE TTPOOIEMBI TEIIJIOIHEPT € THKH 1
38 O606maromuii ypok «MonekynsipHas (puzrka. OCHOBBI 1 bubmuorexa [IOK
TEPMOTUHAMHUKH https://m.edsoo.ru/ff0c6938
39 KonTponbhas pabota no teme «MosekynspHas pu3uka. 1 bubmuorexa [IOK
OCHOBBI TEPMOTTHAMHKH https://m.edsoo.ru/ff0c6a50
40 [MapooOpazoBanue u KoHeH AW, ViciapeHne U KUIeHne 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0c63b6
a1 AOCOI0THAs ¥ OTHOCUTEIbHAS BIAXKHOCTH BO3AYyXA. 1 bubmuorexa [JOK
HachbimieHHbIi map https://m.edsoo.ru/ff0c64d8
TBépnoe temno. KpI:ICTananeCKHe 1 amopdHbIe Tena. Bubmorexa LOK
42 AHH30TPONUS CBOMCTB KPUCTAIUIOB. JKHIKHE KPUCTAILIBI. 1

COBpCMeHHBIe MaTCpuabl

https://m.edsoo.ru/ff0c65f0
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IInaBnenne n KpucTaJuiu3anusi. yI[CJ'IBHafI TCIJIOTa

but6mmoreka [IOK

43 riaBieHust. Cyomumarust https://m.edsoo.ru/ff0c6708
but6mmoreka [IOK
44 YpasHeHHe TeroBoro banarca https://m.edsoo.ru/ff0c6820
DJIeKTpu3anus Tell. DIEKTpUUYECKul 3apsa. [IBa Buaa bubmuotexa [JOK
45 )
AIIEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ff0c6bcc
16 [IpoBoAHMKY, TUANEKTPUKH U TIOTYTIPOBOIHUKH. 3aKOH bu6mmoreka [IOK
COXpaHEHHMs ANEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
BsaumopeiictBue 3apsnoB. 3akoH Kynona. Toueunslit bu6mmoreka [IOK
47 . )
ANEKTPUUYECKUHN 3apsi https://m.edsoo.ru/ffOc6ced
| b, sty e, T B LOK
) ‘ https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH
49 Pa6ora cun anexkrpocratuyeckoro nosst. [lorenuuman. bu6nuorexa [IOK
Pa3HOCTH OTEHIIMAIOB https://m.edsoo.ru/ffOc6f00
50 [TpOBOAHUKY ¥ TUAIIEKTPUKU B DIEKTPOCTATUYECKOM bu6mmoreka [IOK
nosie. Jlusnekrprueckas NPOHUIIAEMOCTb https://m.edsoo.ru/ff0c7018
" bubmuorexa [JOK
51 IEKTPOEMKOCTE. Korercatop https://m.edsoo.ru/ff0c7126
DIJIEKTPOEMKOCTH IIJIOCKOT0 KOHJEHCATOpa. DHEPT U bubmuorexa [JOK
52 .
3apsHKEHHOT0 KOHIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTopHas pabota "M3mMepeHne 3IeKTpOEMKOCTH 1
KOHJIeHcaTopa"
[IpuHIIMT AEHCTBUS U MPUMEHEHHUE KOHAEHCATOPOB,
54 KOMHUPOBAJIBHOTO anmnapara, CTpyWHOro MpuHTEpa.
DJIEKTpOCTATUYECKAs 3alIUTa. 3a3eMJICHUE
3JIEKTPONPUOOPOB
DNEeKTPUUECKU TOK, YCIIOBHUS €r0 CYIIECTBOBAHHUS.
55 [TocrosiHubli Tok. Cuna Toka. Hanpsixenue.
Conpotusienue. 3akoH Oma 115 ydyacTKa Henu
56 cosmene npovosinkon. MaGoparopian pacor 05 | bubmoreraLIOK
) ' https://m.edsoo.ru/ff0c74f0
«M3yueHne cMeaHHOr0 COEIMHEHUST PE3UCTOPOB)
57 PaboTa 1 MOIIIHOCTB JIEKTPHUUECKOTO TOKA. 3aKOH but6mmoreka [JOK



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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Jxoynsa-Jlenna

https://m.edsoo.ru/ff0c7838

3akon OMa AJis TTOJTHOM (3aMKHYTO) 2NIEKTPUIECKON

58 neru. Kopotkoe 3ambikanme. Jlabopatopnas pabora 1 05 bubmuotexa [JOK
«M3mepenne DJIC ucToOUHMKA TOKa U €r0 BHYTPEHHETO ' https://m.edsoo.ru/ff0c7ae0
COIPOTHBIICHUS
DNEeKTPOHHAS MTPOBOJAUMOCTE TBEPIBIX METAJUIOB.

59 3aBUCHMOCTD COTIPOTUBJICHHUSI METAJIJIOB OT TEMIIEPATyPHI. 1
CBepXITpOBOJIUMOCTh

60 DnexkTpuueckuil Tok B BakyyMme. CBOICTBA 3JIEKTPOHHBIX 1
My4KOB

o | o, I o | 1 B 10K

' : https://m.edsoo.ru/ffOc84ae
[TonmynpoBoIHUKOBBIE TPUOOPHI
O PO ) Bubmiorera LIOK
' ' https://m.edsoo.ru/ff0c82ba
OnexTpoaus

63 DJIEKTpUYECKUH TOK B razax. CaMoCTOSITENbHBIN 1 1 bubmuotexa [JOK
HECaMOCTOSITENBbHBIN pa3psa. Monnus. [lna3zma https://m.edsoo.ru/ff0c84ae

P P ) Bubmorera LIOK

' https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O0606mmarmmuil ypok «IeKTPOINHAMIKAY 1 Egg:f;ﬁ:%ii?rﬁffocggbe

8 Mocromm anexrpucckait ox. Tor » pasmusons ) buGmorexa LIOK

' https://m.edsoo.ru/ffOc8a8a
cpenax»

67 PesepsHblit ypok. KonTponbHas pabora no teme 1 bu6muoreka [IOK
"DeKTpoIMHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PezeprHblil ypok. O6o0maronmii ypok no remam 10 1 bubmmorexa [LIOK
KJacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4
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11 KJIACC

KoanuyecTBo yacos

DJIeKTPOHHBIE IH(]POBBIE

Ne Tema ypoka Konrtpoabnbie IlpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero
padoThI padoThI pecypchl
[TocTosiHHBIE MATHUTHI U UX B3aUMOJEHCTBUE. MarHuTHoe
1 nosie. Bektop MarHuTHON MHAYKIMU. JIMHUM MarHUTHON 1 bubsmorexa LIOK
https://m.edsoo.ru/ff0c9778
WHIYKIIAN

5 MarnutHoe nosie mpoBoAHKUKA ¢ TOKOM. OmbIT DpcTeaa. 1 bubnnorexka [IOK
B3aumoselicTBHE TPOBOTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlabopaTtopHnast pabota «M3ydeHne MarHuTHOTO TOJIs 1 1 bubmuotexa [JOK
KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe

eHCTBHE MAarHUTHOTO TOJIS Ha TIPOBOJIHUK ¢ TOKOM. Cria

4 iMnepa. Jlabopatopnas pabora «II)/ICCJ'IHGHOBaHI/Ie JIeUCTBUS 1 1 bubsmorexa [IOK

https://m.edsoo.ru/ff0c9ac0
MIOCTOSTHHOT'O MAarHUTa Ha PAMKY C TOKOM)

5 JleficTBHE MAarHUTHOTO IOJIS HA JIBUKYILYIOCS 3apSKEHHYIO 1 bub6nmorexa LIOK
vactuiy. Cuna Jlopenna. Padota cusbs Jlopeniia https://m.edsoo.ru/ff0c9df4
DOnexkTpoMarHuTHast UHAYKIHs. [IoTOK BEKTOpa MarHUTHOM

6 uHaykuud. 3J1C uHAYKIMK. 3aKOH JIEKTPOMarHUTHOM 1
unaykuuu Papajnes

7 JlaboparopHnas padota «lccrnenoBanue sBICHUS 1 1 bubmuotexa [IOK
AIIEKTPOMATrHUTHOM WHAYKIIUK https://m.edsoo.ru/ff0cal50
NunykTtuBHOCTD. SIBIEHHE cCaMOWH, un. DJ1C

8 Cal\f()yI/II(H,I[YKI_[I/II/I. DHeprus MarHHTHi)[ZgIlIIomI KIa[TYIJ_IKI/I C 1 bubmorexa HOK

https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe
TexHuyeckre yCTpoNCTBa U UX MPUMEHEHHE: IOCTOSHHBIE

9 MarHHTHI, SJICKTPOMATrHHUTEI, YJICKTPOABUTATEb, YCKOPUTEITN 1
AIIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TeYb

10 O06o6marommii ypok «MarHuTHoe moJje. DJIeKTPOMarHuTHas 1 bubnmoreka [JOK
UHTYKIHST https://m.edsoo.ru/ffOcab82

11 KonTtponsHas pabota mo teme «MarHuTHoe oJje. 1 1 bubmmorexa [IOK
DJIEKTPOMArHUTHAS HHIYKIIHS) https://m.edsoo.ru/ffOcad58

12 CBoOoiHBIE MexaHUYECKHEe KoeOaHus. 'apMoHndeckue 1 bubnmoreka [JOK
KoyieOaHus. YpaBHEHHE TaPMOHHYCCKUX KOJICOaHHUI. https://m.edsoo.ru/ffOcaf06
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[IpeBparenue sHepruu

JlaboparopHnas pabota «lccnenoBanue 3aBHCUMOCTH

13 Mepro/ia MaJibIX KojieOaHuM Tpy3a Ha HUTH OT JUTMHBI HUTH U
Macchl Tpy3a»
Konebarenbublit KoHTYp. CBOOOJHBIE JIEKTPOMArHUTHBIE
14 KoJIeOaHMS B U/ICATBHOM KOJIe0aTeIbHOM KOHTYE. bubmmorexa [IOK
AHAIIOTHS MEKIY MEXaHHUYCCKUMHM U 3JICKTPOMArHUTHBIMHU https://m.edsoo.ru/ff0ch820
KoJIe0aHUsIMU
15 ®opmyna Tomcona. 3aK0H cOXpaHEHHsI SHEPTUU B bubnnorexka [IOK
UealbHOM KOJIeOaTeTbHOM KOHTYpE https://m.edsoo.ru/ffOcb9c4
[IpencraBienue o 3aTyXarIUX KojieOaHusIX. BbIHYyX/1eHHbIE
16 ng;[HquCKHe KOHG6Z;I(I/DI.H];C3OH3HC. BLIHy)KI[CHIZLIéH bubmiorexa LIOK
https://m.edsoo.ru/ffOcbb86
3JIeKTPOMAarHUTHbIE KoJeOaHus
[lepemenHbIil TOk. CUHYCOUIbHBIN IEPEMEHHBINA TOK.
17 MOpHIHOCTB nepeMeHHoZO T0I1[<a. AMHHI/ITI}DI)lﬂoe Hu Eubmrorexa LIOK
. https://m.edsoo.ru/ffOchd34
JIEUCTBYIOIIEE 3HAUEHHUE CHJIbI TOKA M HANPSYKEHUS
18 TpaHC(bopMaT(zp. [IpousBoacTBo, nepenava u noTpedaeHue
AIEKTPUUECKON SHEPTUn
YCTpolCTBO M MPAKTUYECKOE TPUMEHEHUE AIIEKTPUUECKOTO
19 3B01fl<a reHepaTI())pa nepeMeHH(E)ro TOKa, TNHUH b bubmorexa LIOK
’ ’ https://m.edsoo.ru/ff0cc324
AJIEKTpoIiepead
DKOJIOTUYECKUE PUCKU TTPU MPOU3BOJICTBE SJIEKTPOIHEPTUU.
20 KynpTypa ncnoabp30BaHus JIEKTPOIHEPT U B TOBCETHEBHON
KU3HU
MexaHu4eckue BOJHBI, YCJIOBHS pacnipocTpanenus. [lepuo.
21 CxopocTb paCHPOCTpaHg’HI/I}I u I[JfI/IHa I])SOJ'IHI:;I. Honepeqﬁmeﬂn bubmorexa HOK
https://m.edsoo.ru/ffOcca54
MIPOJI0JIbHBIE BOJTHBI
22 3BykK. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. bubnmnoreka [JOK
TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMArHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. bubmuorexa [IOK
[IIkana 3JeKTpOMarHUTHBIX BOJH https://m.edsoo.ru/ffOccfe0
o4 [TpuHLIUIIBI paANOCBA3Y U TeleBUACHUA. Pa3BuTHE CpecTB
cBsi3U. Paguonokanus
25 KoHntponbHas padota «KonebaHusi U BOJIHBDY bubmuoreka [IOK



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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https://m.edsoo.ru/ffOcc6f8

26 [IpssMonuHEHOE pacpOCTPAHEHHUE CBETA B OJHOPOAHOU bub6numorexa [IOK
cpene. Toueunslii vcTOUHUK cBeTa. JIyd cBeta https://m.edsoo.ru/ff0cd350
27 OTtpaxkeHue cBeTa. 3aKOHbI OTpaxkeHus ceTa. [locTpoeHue bubnmnoreka [IOK
U300paKEHHIA B IJIOCKOM 3epKaJjie https://m.edsoo.ru/ff0cd4e0
8 [Ipenomienue ceera. [lonHOe BHYTpEHHEE OTPAKEHHUE. bub6nuorexa [IOK
[penenbHBIA YToJl MOJHOTO BHYTPEHHETO OTPAYKCHUS https://m.edsoo.ru/ff0cd7f6
29 JlaGopaTopHas pabora «3mepenue nokazatesns bub6nuorexa [IOK
NPETIOMJICHHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Hoctpoenue nzobpaxenuii B aunze. Gopmya bubnunoreka [IOK
TOHKOH JIUH3BI. Y BEJTUUCHUE JTHH3BI https://m.edsoo.ru/ffOcddle
31 JlaGopatopHas pabora «MccnenoBanue CBOWCTB
M300paKeHUI B IMH3AX»
30 Hucniepcus cBeta. CrioxHBINA cocTaB Oenoro ceta. LIperT.
JlaboparopHas pabota «HabmoneHne nucnepcun CBETay
33 Nurepdepennus cera. Audpakius csera. udpakumnonnas bub6nuorexa LIOK
peméTka https://m.edsoo.ru/ffOced22
34 [lonepeunocTs cBeTOBBIX BONH. [lonsipu3anus ceera bubmmorexa LIOK
’ https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOpPHI U YCTPOICTBA U YCIOBUS UX
0€301acHOr0 IPUMEHEHUS
36 ['panu1bl TPUMEHUMOCTH KJIACCUYECKOU MEXAHUKH. bubmuorexa [IOK
[MocTynaTel crienuanbHON TEOPHH OTHOCHTEIBHOCTH https://m.edsoo.ru/ff0cf862
OTHOCHUTENBHOCTH OTHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHHU bu6nmmoreka [IOK
37 )
U COKpAICHHUE JITTMHBI https://m.edsoo.ru/ffOcfa42
DHeprust U UMIYJIbC PEISITUBUCTCKON YacTUlibl. CBS3b bubnnoreka [IOK
38 . .
MAcCChI C YDHEPTHEH U UMITYITHCOM. DHEPTHS TOKOSI https://m.edsoo.ru/ffOcfc68
39 KontponbHas pabota «Ontruka. OCHOBBI CIIeIUATLHOM bubmuorexa [IOK
TEOPUU OTHOCUTEILHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®dotonbl. Dopmyna [Tnanka. DHEprus u UMITYIbC GOTOHA bubmorexa HOK
https://m.edsoo.ru/ff0cfel6
a1 OtkpeiTre u uccienoBanne Gorordpdexra. Onwiter A. T bubmuotexa [IOK

CrosneroBa

https://m.edsoo.ru/ffOcffc4
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42 3akonsl pororddexra. YpaBHeHne DUHIITESHHA IS bubmuorexa [IOK
doroaddexra. «KpacHas rpanuna» porodddexra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceeta. OmprTe! [1. H. JIebeneBa. Xummaeckoe bu6mmoreka [IOK
JIEHCTBHUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHu4eckne ycTpoicTBa U NPAKTUIECKOE IPUMEHEHHUE:
doTorsieMeHT, GOTOAATYUK, COTHEUHAsI OaTapesi, CBETOAMO]T
45 Pemmenune 3anay no Teme «71€MEHTHI KBAHTOBOW ONTUKI) bubmorexa [IOK
https://m.edsoo.ru/ff0d0302
16 Monens aroma Tomcona. OnbiTel Pesepdopna no bubnnoreka [IOK
paccestHuIO a-4actuil. [InanerapHas Moaens aToMa https://m.edsoo.ru/ff0d091a
bu6mmoreka [IOK
47 Hocrysatet bopa https://m.edsoo.ru/ff0dOafa
48 Wznyuenue u nornouieHue GOTOHOB P MEPEXOJIE aTOMA C bubnnoreka [IOK
OJTHOTO YPOBHSI SHEPTHH Ha APYTroi. Bumbl ciekTpoB https://m.edsoo.ru/ff0dOafa
BoustHOoBBIE CBOMCTBa yacTull. BosHb! ae bpos.
49 KOpHYCKYJ'I}IpHO-BOHHOBOﬁHHyaHH3M.HCHOII){TaHHoe u bubmorexa LIOK
https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTYYCHHE
50 OtkpeiTre pagrnoakTuBHOCTH. OnbIThl Pesepdopaa mo bub6nuorexa LIOK
OTPEICIICHUIO COCTaBa PaJInOAKTUBHOTO U3TYYCHUS https://m.edsoo.ru/ff0d0fd2
51 CgoiicTBa anbda-, 6eTa-, raMmma-u3nydeHus. Bnusaue
PaJIMOAKTUBHOCTH Ha YKUBBIE OPTAHU3MBI
OTKpbITHE NPOTOHA U HEWTpoHA. M30Tomnbl. Anbba-pacna.
52 QHeETpOHHLfﬁ u HO3HTpOH}II)BIﬁ Oeta-pacma. Faiw?— : bubmorexa LIOK
https://m.edsoo.ru/ff0d1162
U3ITy4eHHe
DHeprust CBSI3U HYKJIOHOB B sifipe. SepHbIe peakiuu.
53 }szegHmﬁ peamoﬁpo%ewip HeprSKTPIBII:I ’ bubmorexa [IOK
S ’ https://m.edsoo.ru/ff0d1356
HKOJIOTUYECKUE ACTICKTHI JIEPHON SHEPTETUKHU
OnemeHTapHble yacTHIbl. OTKphITHE MTO3UTPOHA. MeTobI
54 HaOJIOCHUS M PETUCTPAIMU HJIEMEHTAPHBIX YACTHII. bubmmorexa [IOK
Kpyrislii cron «DyHaaMeHTaIbHbIE B3aMMOICHCTBHS. https://m.edsoo.ru/ff0d0e38
EnuHCTBO DM3MUECKOil KapTHHBI MUPay
55 Bun 3Bé3nnoro Heb6a. Co3Besnus, ipKkue 3BE3/IbI, IUIAHETHI,
ux BuauMoe JBmkeHne. ComHedHas CUCTeMa
56 Counie. ConHeyHas akTUBHOCTh. VICTOYHUK HEPTUU
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CouHiia 1 3831

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3bI TTIaBHON
nocJieI0BaTeIbHOCTU. BHYTpeHHee cTpoeHue 3BE3 .

S CoBpeMeHHbIE NPEICTaBICHUS O POUCXOKICHUU U !
sBotonny CoJtHIa U 3BE3]T
Muineunsiii [Iyre — Hama ['anakTuka. IHomoxenue u
58 newkenne Comuna B ['anaktuke. ["anaktuku. UEpHBIE ABIPHI 1
B SI7Ipax TaJaKkTUK
59 Bcenennas. Paz6eranne ranaktuk. Teopust bonbimoro 1
B3pbIBa. PenukroBoe n3nydenne. MeraraiakTuka
60 Hepemniennsie npo0JieMbl aCTPOHOMUH 1
61 KonTponbHas paboTta «91eMeHTh aCTPOHOMUU U 1
acTpOPU3UKIY
Ob6o6maromuit ypok. Poib pusuku u actpoHoMuu B
62 SKOHOMMYECKOM, TEXHOJIOTHUECKOM, COI[HATLHON U 1
TUYECKOHU cepax AeaTeIbHOCTH YeJI0BeKa
63 O606H1a10111111171 YPOK. lv)om) 1 MecTO (PU3MKHM U aCTPOHOMHU B 1
COBPEMEHHOI Hay4yHOI KapTHHE MHUpa
Ob6o6maromuii ypok. Ponb ¢pusndeckoit Teopun B
64 dbopMUpOBaHUY TIPEICTABICHHA O PU3NIECKON KapTHHE 1
MUpa
O6o06marommii ypok. Mecto Ghu3n4ecKoil KapTHHBI MHUpa B
65 00111EM psAZTy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX 1
MpeJICTaBICHUH O MPUPOJIE
66 PesepsHblil ypok. MarautHoe nose. DJeKTpoMarHUTHasI 1
WHAYKIUS
67 PesepsHblil ypok. OnTuka. OCHOBBI CIELIMATILHON TEOPUU 1
OTHOCUTEIIbHOCTH
Pesepnbiit ypok. KBantoBas ¢pusuka. D1eMeHTHI aCTPOHOMHUH bubmmorexa [IOK
68 1 .
U acTpoU3UKU https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYHEHUKA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

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