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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3ysibTaram
OCBOCHHMSI OCHOBHOI 00pa3oBaTelbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON pabdodeil MporpaMMbl BOCIHUTAHHS H
KOHIICTIIIUMA TIpeTno/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusx Poccniickon denepanum, peaNU3yIOIUX OCHOBHBIE
oOpa3oBareIbHbIC POTPAMMBI.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromumxcsa 10—11 kitaccoB npu 00yueHun
ux (u3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpeOoBaHusIM OPI'OC COO K miaHupyeMbIM
JMYHOCTHBIM, MPEMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOyUEHHUs], a TAKKe
YUUTHIBAET HEOOXOJUMOCTh pealh3alliid MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTEeCTBEHHO-HAYUYHBIMU YUYE€OHBIMU NpeMeTamMu. B Hell onpeenstoTcs OCHOBHbIE
1IN U3y4eHUs! (PU3UKHU Ha YPOBHE CPEAHEro 0011ero o0pa3oBaHus, INIAHUPYEMbIE
pe3yibTaThl OCBOGHUS Kypca (PU3MKH: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MkKe BKIIOYALT:

e IUJJAHUPYEMBIE PE3YJIbTATHl OCBOCHMS Kypca (pu3nKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEAMETHBIE PE3YJIbTAThI 11O rojamM O0y4YeHUS;

e cojepkaHue yueOHoro nmpenamera « Pu3nkay 1mo rojam oOydeHwusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KadyecTBE y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIkoapHbIN Kypc GU3HKK — CUCTEMOOOpa3yoni
JUUIS €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOIBKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir W actpoHomued. Mcmonb3oBaHHE M aKTHBHOE
NpUMEHEHUE (PU3NUEeCKUX 3HAHUW  ONpeneNnseT XapakTep UM pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUM B chepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJYYEHHs] HOBBIX MATEpHAJIOB C 3aJaHHBIMH CBOMCTBaMH U Apyrux. M3ydenue
(bU3MKKM BHOCUT OCHOBHOW BKJIa/l B (DOPMHUPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydarormuxcs, B (OpMUPOBAHHE YMEHHI TPUMEHSIThH HAYYHBIA METOJ]
MO3HAHUS TIPU BHITIOJIHEHUY UMH YUEOHBIX UCCIICIOBAHM.

B ocHOBY Kypca pu3uku A1 ypoBHS CpeHEro 0011ero o00pa3oBaHusi OJIOKEH
pAI uaeh, KOTOPbIE MOKHO PacCCMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTMYECKU
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK M COBPEMEHHOMN (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
o0beIMHEH BOKpPYr (u3NyecKux Teopui. BenymuMm B Kypce sBIseTcs
dbopMupOBaHUE MPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTapHOTO MNOTEHIHMala (U3NYECKON HayKH, OCMBICICHUE CBSI3U PAa3BUTHUS
(U3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKUMH, HPDABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kype Gu3nku npeanoiaract 3HakOMCTBO
C IIMPOKUM KPYIrOM TEXHUYECKHX M TEXHOJIOTMYECKMX NPWIOKEHUN H3yYECHHBIX
TEOPHUN U 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TakkKe OO0CYX ICHHS
po6JieM pallMOHAIBHOTO IPUPOJOIIOIb30BAHMS U HKOJIOTHUECKON 0€30M1aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSIX O IPUPOJIE, TPaHULaX IPUMEHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-IesITeNIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanu3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YyYaroluXcsl.
Jl1st 6a30BOro ypoBHA Kypca (PU3UKH — 3TO UCHOJIb30BAaHUE CUCTEMbI (PPOHTAIIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke 0ObETWHEHBI B OOMIUN CIUCOK YYEHUYECKUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe J1abOpaTOpHBIX pabdOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS yYaCTHUKaMU 00pa30BaTeIbHOTO Mpolecca
UCXOJ U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHallleHHs kKabuHeTta ¢usuku. [lpu
3TOM OO0ECleunBaeTcsl OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU MPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3MUECKUX BEJIUYUH U
MOCTAaHOBKY OIBITOB IO MPOBEPKE MPETI0KEHHBIX THIIOTES.

Bonbiioe BHUMaHKE yAENISIeTCs PeIIEHUI0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 7151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOM
buznyecKkoil MOAENbI0, TO3BOJIAIOIIME MPUMEHSATh HM3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOro pasiena Kypca, TaK U HHTErpUpPYs 3HAHUSA U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIIOTCA 3a/laHUs Ha



OOBSCHEHHE TPOTEKAaHUsI (PU3MUECKUX SIBICHUA M TMPOIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BBIOOpAa (U3UYECKOW MOACIU IS CUTYallMH IPaKTHUKO-
OPUEHTHPOBAHHOIO XapaKTepa.

B cootserctBun ¢ TpedoBanusimu ®I'OC COO k maTepuanbHO-TEXHUUECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a30BbId YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero ooOiero oopa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX MPEAMETHOTO
kaOvHeTa (PU3MKM WIM B YCIOBUAX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe GpU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0O0OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMeE I10
bu3HMKe yUSeHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000PYI0BaHKE.

JleMoHcTpalluoHHOE  00OpyJ0BaHWE (HOPMUPYETCS B COOTBETCTBUM C
MPUHITUTIOM MHWHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpalui s
UCCJIEIOBAHUSI  M3Y4YaeMbIX  SIBIEHUH ©  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHHM.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYNOBAHUS JOJIKHBI OBITh MOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUN AHAJIIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUIL.

OCHOBHBIMHU TEJIIMH U3y4eHUsI PU3UKHU B 0011eM 00pa30BaHUU SBJISIFOTCS:

e (opmupoBanue wHHTEpeca M CTpEeMJICHUS OOYYaOMIMXCA K HAyYHOMY
U3YYCHUIO TMPUPOJIbI, PA3BUTHE HMX HHTEIJICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI¢ TIO3HAHUSA ¥ (POpMUpOBaHUE
UCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUsI OCHOB
CTpOEHUS MaTepuu U PyHIaMCHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanme yMeHUH OOBSCHATH SBICHHUS C HCIOJB30BAHUEM
bU3MYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mpenCTaBICHUNW O PONMM (PUBUKHU I Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TUX 1elield 00ecrieunBaeTCsl pelleHUeM CIeAYIOIMX 3a/1ad B

nporiecce u3yueHus Kypca GU3uKy Ha YPOBHE CpeTHETO 00IIero o0pa3oBaHusI:

e TMpuOOpPETEHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUsIX, BKIIOYAs MEXaHWKY, MOJEKYISIpHYI0 (U3HKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U SJIEMEHTHI aCTPOPU3UKHY;



e (dopMHpOBaHME YMEHUU TNPUMEHATh TEOPETUYECKUE 3HAHMS IS
OOBsICHEHHsSI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CHOCOOOB pEUIEHMs pa3INYHbIX 3a7ad C SIBHO 3aJaHHOU
¢u3znyecKkoil MoOJEeNblo, 3aJay, MOJpa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TOHMMaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JIECUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, X BIMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIbHOTO IIJIAHUPOBAHUS U IPOBEACHMUS
du3MYECKUX SKCIIEPUMEHTOB, aHAlW3a U HMHTEpHpeTanuu uHpopmamnmu,
OTIpeIeNICHNUS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JAaHME YCIIOBUH AJI Pa3BUTUSl YMEHUH MPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3yudenne ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcst 136 yacoB: B 10 knacce — 68 yacoB (2 4aca B HeJEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Tpennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
IPAKTUUECKUX paboOT SBISAETCA PEKOMEHJOBAaHHBIM, YUWUTEIb [EJNaeT BBIOOP
NPOBEJCHHUS JTA0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXCS.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B IMPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyueckne 3aKOHBI U TEOpUH. [ paHHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto ¢usuku B GOpPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeIaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnii U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIeCHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpusonuHeitHoe nBrkeHue. J[BukeHne MaTepuaibHOM TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[Tepuon u yactota obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KEHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MEpe/layuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBukeHUs Tena, OPOIIEHHOTO TMOJ yrioM K TOPU3OHTY M
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproTOHA.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cyneprno3unuu cuil. Bropoi 3akon HeroToHa aiist
MaTepuagbHON TOUKU. Tpernii 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumima Tsokectn. Ilepas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenus). Cumna tperusi. Cyxoe
TpeHue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHndeckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEepUUm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YciioBus paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKHUHE U
pE3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tella. 3aKOH COXPaHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennuanbHas DHEPTHU. [TorenmanbHas DHEPIUs YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPTHs Tea BOJINU3HU MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENMOTEHUHUANbHble  CWibl.  CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU YIHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHIIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasSTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS HU
B3aUMOJECUCTBUS 4YacTULl BemlecTBa. MoJenu CTpOEHHUsI Tra3oB, XUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.



Mopnens uneanbHoro ra3za. (OCHOBHOE ypaBHEHHUE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpelIHEel KWHETUYECKOM HHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIOIIME JMCKPETHOE CTPOEHHE BeliecTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEPATyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuxu

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPrus TEPMOIMHAMHYECKOU
CUCTEMBI U cIoco0bI €€ n3mMeHeHus. KonnmuectBo TemioTsel U pabota. BHyTpeHHSs s
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAs TEeIMIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEepeaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akOoHAa TEPMOJMHAMHKH K u3orpoieccaMm. ['padudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JIEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIJIOBBIX MamHax. KodpuiueHT moie3Horo
nericTBus TemioBod MmammmHbl. I{ukn KapHo um ero ko3pduIMEHT IOJIE3HOTO
JNENUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JBUTATEllb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEpPruu Teja MpU COBEPILICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OneIT N0 a1nabaTHOMY paCUIMPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM ).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanun eewyecmea. Dazosvie nepexoont

[TapooOpazoBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwilieHHbI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdubsie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaiibl. [lnmaBienue u
KpUcTayuM3amus. Y aefibHas TerioTa miasienus. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue YyCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIIOTUU MOJTYYEHUSI COBPEMEHHBIX MaTEpPUAJIOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX TapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBanus U MiaBJIeHUsT KPUCTAUIMYECKOTO BEIEeCTBA.

JleMoHcTpalusi KpucTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

N3mepenne 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3apsa. JIBa BU1a 3EKTPUIECKUX 3apsI0B.
[IpoBOIHMKM,  JMAJIEKTPUKHM M TOJYNPOBOJHUKH. 3aKOH  COXPAHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
OnekTpudeckoe mnoje. Hanpspk€HHOCTe  amekTpudeckoro moiid.  [IpuHuummn



CYyNEepHO3ULIMKU 3IEKTPUUECKUX Mojed. JInHuM HanpssKEHHOCTH AIEKTPUUYECKOTO
OJISL.

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOR.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJIEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTPUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUjla U BHYTPEHHEE CONPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 MOJTHOM (3aMKHYTOM) AyiekTpuueckoi renu. KopoTkoe 3ambikaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. CobOcTBenHas u npuMecHast MPOBOJUMOCTD
noJIynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKUuid TOK B pacTBOpax M paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIEKTPOIIN3.



OnekTpudeckuii Tok B ra3zax. CaMOCTOSITENbHBIA U HECAMOCTOSATENIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIIN TNO/I, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUITbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTDb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIAH MONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa U IPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomoi

N3yyeHnne cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoiusa.

MexknpeaMeTHble CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCS ¢
y4E€TOM COJIEpP)KATEIbHBIX MEXIPEAMETHBIX CBS3€M C KypcamMH MaTE€MaTUKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, runores3a, (Quanueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIIEPUMEHT, MOJIETUPOBAHKE, MOJEINb, U3MEPEHHE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0oiia, UX rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajJbBaHUKA.

T'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropaHusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMATEpPHUAJlOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUWHA. [[pHHIIMI Cyneprno3nIny MarHUTHBIX MOJIEH.
Jluann marHuTHOM WHAyKUMW. KapTWHa JMHWUKA MAarHATHOM WHAYKIUW TOJIA
IIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBeHMe ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOMN
WHAYKOUU. OJEKTPOABIDKYIIAs Cujla HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykunu @apazes.

BuxpeBoe »ieKkTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJIHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJHOM MarHUTHOM MOJIE.

ITpasuno Jlenua.

MHOyKTUBHOCTE.  SIBIGHME CAaMOMHIYKLUMU. OJEKTPOABIXKyLIas  cujia
CaMOMHIYKIIHH.

OHeprusi MAarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpoWcTBa M MPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MATHUTHBIM MOJIEM.

JIvHUKM UHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHHS
MarHUTHOrO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbLE KONEDAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJI€OaHMU.
["apmonunyeckue konebanus. [lepmona, wacrtora, amrumryga u ($aza KoyieOaHUU.
[IpyXVHHBIN MasTHUK. MareMaTH4eCKU MasiTHUK. YPaBHEHHUE TapMOHUYECKUX
kosebanwuii. [IpeBpareHue sHepruy Mpy TApMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHbIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennpii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIUTYAHOE W JACHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
HSHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHn4eckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOAaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Habnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mnpu MOCIENOBATENIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJIeOaHUH rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanue MEpEMEHHOTO TOKA B LIETIH U3 MTOCJIET0BATEIBHO COSAUHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHUIECKUX BOJIH.

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

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOWCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHUE, MOIspU3alus, Audpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€KTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHu4ecKue yCTpOMCTBA M MNPAKTHYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak UCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue natepdepenunu n audpakiuuu MEXaHU4ECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJIeOaHMIA.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPETIOMIICHUE,
noJisipu3anus, 1udpaxius, HHTepGepeHIINS.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHblld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. IlocTpoeHne n300pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPAKCHHSI.

Hucnepcus ceeta. CioxHbIil cocTaB 6emoro cera. L{ser.

Cobuparomiyie 1 paccenBaromye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
U omnTHYecKas cuia TOHKOM JuH3bl. [locTpoeHne n3o0paxkeHuil B COOUpAIOIIUX U
paccenBaromux JuH3ax. @opMyia TOHKOM JIMH3bIL. Y BETMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas peméTka. YcaoBuUe HaOMIOACHUS
IJIaBHBIX ~MAakKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONnTHKA, TU(paKIMOHHAS pelIEéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMIIEHUE CBETA.
OnTuyeckre mpruodoOpHl.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKpocKkona, TeJIeCKona.

Habmronenune natepdepeHInm cBera.

Hab6mronenune nudpaxium ceera.

HaOGmronenue nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOILBIO TTPU3MBI.

[Toy4yeHue cexTpa ¢ MOMOIIbI0 JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHne nokasaresns nperoMiIeHUs CTEeKa.



HccnenoBanue CBOMCTB M300paKeHUI B JIMH3AX.
HaOmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH
[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJIS CKOPOCTH CBETa B BAKyyME,
IPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEISTUBUCTCKONW YACTHULIBI. DHEPIUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMIyJbC (POTOHA.

OTtkpoiThe 1 ucciaegopanue porodPdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
doToapdexra. YpaBuenue OiiHmTeiiHa 11 poTodpdekra. «KpacHas rpaHuma
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
(dboToaTYMK, COJIHEUHAasl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®o1orh(DHeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[Inanerapnas moxpens aroma. [locrynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YpPOBHSA JHEPruu Ha JApyroil. Bumbl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOoBBIE cBOViCcTBA yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaIu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYCHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHBIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopnens onbita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeaeHnio coctaBa paJuoakTUBHOTO
u3nydyenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE NpOTOHAa M HeWTpoHa. HyknmonHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbba-pacnan. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlepext Macchl siapa.

Snepnbie peakunu. [lenenue u cuHTeE3 AIEP.

SAnepnwiii peaktop. Tepmosiaepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON SHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIIOIEHUS U PETUCTPALUN FIEMEHTAPHBIX YaCTHULI.

dyHIaMeHTalbHbIe B3aUMOJICHCTBUA. EAMHCTBO Qu3nyueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buinbcona, siepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YaCTHULI.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

HccnenoBanrie TpeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUH.

Buna 3BénHoro nHeba. Co3Be3nusi, sipkue 3BE3MbI, IUIAHETHI, UX BHUIAMMOE
JIBHOKCHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyHI@ U 3BE3.
3BE3/IbI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpaMma «CHEKTpalbHBIM KJacC —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOEHHE



3B€311. COBpEeMEHHBIE MPEJCTABICHUSI O MPOUCXOKACHUU U 3Bodtonnu CoJiHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHbIE ABIPBI B sapax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ima. Paz0eranue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapys U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o01maromiee MOBTOPEHUE

Ponp ¢u3uku u acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax NeaTeIbHOCTH YEI0BEKA, pOJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpPA, POJib (U3UUECKOU TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN 0 (HU3NUECKON KapTUHE MHUPA, MECTO (PU3NYECKOMN
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kimacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3CH C KypcaMH MaTE€MaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumote3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumIeHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEYTOJIHLHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpojie, KoJjieOaTelbHbIC
JIBVKECHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, NCUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAs] CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl 00pa30BaHUS KPUCTALTUNISCKON PEETKH, CIEKTPATbHBIA aHATN3.



l'eocpaghus: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPICEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
AJIEKTPOJIBUraTeNlb, WHIAYKIIMOHHAs I€4Yb, pajnap, paguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBY-neub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHUE CIICTYIOUIUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIE pe3yNbTaThl OCBOCHHUS yUeOHOTro npeaMera «Pu3nKa» JTOKHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMON I[€HHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YyOEKJCHUH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OTbITAa M OMbITA JICSITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HaIpaBJICHUH
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIC B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHAa POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYSCKMX T'yMAaHUCTUUYECKUX M
JIEMOKPAaTUYECKHUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpPECaX TPa)KIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00Pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aMMOJIEHCTBOBATH C COIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOMU JIESITEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh POCCUNCKOMN IPaXXIAHCKON UIEHTUYHOCTH, TAaTPUOTU3MA,

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU 1 TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3cTeTHYECKOr0 BOCIIUTAHHUSA

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
pUCYIEro (pu3ndecKoi HayKe;

S) TpyA0BOro BOCIIUTAHUS:



UHTEPEC K pa3lu4yHbIM cdepaMm npodheccHoHaNbHON NeATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEPIIaTh OCO3HAHHBINA BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTH IKOJIOTUYECKON KyJNbTYpbl, OCO3HaHHE TJ00aJIbHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEeHHEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTh B IpOIECCE
U3y4YeHUs! (PU3HKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENIbCKYIO IESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble Jornueckue aeiicTBUA:
CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEeATeIIbHOCTH, 3aJaBaThb MHapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYUST B  paccMaTpUBaeMbIX
bu3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCJICICTBUM JAEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pa0OTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaeaoBarebCcKHe AeHCTBUA:
BJIaJICTh HAYYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJAMHU
buznyeckoil HayKu;



BJIa/IETh HaBBIKAMU Y4eOHO-HCCIEI0BATEIbCKON U MPOEKTHOM e TeIbHOCTH
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJCp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHHs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acThb
KU3HECATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4Y€HUs MHPOpMAIUU (PU3UUECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMCK, aHaJM3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMIHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIIONIb30BaTh  CpeACTBAa  MH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W ITHYECKHUX HOPM, HOPM HH(OPMAIIMOHHON
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpKaHUS B pazIUYHbIX (opmarax c
yu€TOM HazHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS M BU3yaTu3alliy.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eCTBUS:
OCYIIECTBIIATH OOIIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH JACATEIHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyallud W CMSATYaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTbHOM
paboTHI;

BBIOMpaTh TEMAaTHKy W METOJbI COBMECTHBIX NCHCTBHH C y4€TOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/IOTO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIBbHOCTH, OpraHW30BBIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4€TOM MHEHWH yYacTHUKOB, OOCYXIAaTh pPe3yJIbTaThl
COBMECTHOH paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yUaCTHUKA KOMAH/IbI B OOTITHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh WJEU C TO3UIUA HOBHU3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHUBHOE CTPATETHYCCKOE IMOBEJACHUE B Pa3IMIHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO W BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JaCTH
GU3MKM W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh PaMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTECHUN;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIUIMH B 0OO0JaCTH
(bU3UKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENILHOM  pediaekcun KaKk  OCO3HaHUS
COBEPIIAEMBIX JIEMCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMUI;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO IMPUHUMATHh PEIICHUS IO HUX
CHU)KCHHUIO;

NpUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3E pPe3ylIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
buzuke IS YpOBHA cpenHero oOmiero oOpa3oBaHUA Yy 00y4aroIIMXcCs
COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afo A
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUsl, BKIIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

caMOpeTyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHME, CIIOCOOHOCTH AaIanTUPOBAaThCA K
HMOIMOHAJILHBIM U3MEHEHUSIM U TPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIHN U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K kon1y o0yuenus B 10 kjacce mpeMeTHbIC pe3yJbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JESITECIbHOCTH JIFOJICH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOIEIICH:
MaTepualibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3ndecKux 3aaay;

pacrio3HaBaTh (pU3HYECKUE SBICHUS (IIPOIECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



AIEKTPOAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEWNHOE JIBUKEHHE,
CBOOO/IHOE TAJICHUE TeJ, JBHKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE IBWIKEHUE, CTPOCHUE JKHIKOCTCH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpPU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIIAPEHNUE, KOHJECHCALUS, IUIABJIICHUE, KPUCTAJIM3AlWs, KUIEHUE, BIIAXKHOCTH
BO3/lyXa, NMOBBIIICHUE JABJICHUA ra3a NPU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXKY IMapaMeTpaMH COCTOSHUSA Ta3a B U30MPOLECCAX, DJICKTPU3ALMS TE,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (U3UUYECKUE BEITUYUHBI:
KOOpAMHATA, NyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMIYJIbC Te€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWUYECKasi MOIIHOCTh;, NPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
bu3MYeCKuil CMBICT MCIHOJB3YEeMbIX BEJIMYMH, WX OO0O3HAUYCHUS U €IUHMUIIbI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCINONB3yd (U3MUYECKUE BEIWYMHBL: JaBJICHWE Ta3a, TeMmIepaTypa, CpeaHss
KUHETUYECKAsT YHEPIrUsl XaOTUUYECKOTO JIBUKEHUS MOJIEKYJI, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIsI JHEprusi, padbora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJB3YeMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAWHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(U3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUNHAM;

ONMCBHIBaTh N3YYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U JIEKTPUUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIA, MOTEHINAN, PA3HOCTh MOTEHIMAJIOB;
IpU ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEeMbIX
BEIIMYMH, MX OOO3HAUECHMS] W EIMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLIUE
JAaHHYIO0 (PU3UYECKYIO BEJIUYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIONIB3YS (PU3UYECKUE
3aKOHBI Y TIPUHIIUIIBL: 3aKOH BceMupHOro Tsarorenus, I, I1 u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHUsS WMIIYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYI0 TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
aOCOTIIOTHOM TeMIlepaTypou, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI ACHCTBHUS MAIINH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI MO HCCJIEIOBAHUIO (PU3UYECKUX SBJICHUA U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX H3MEPEHUM, TPHU ITOM
dbopmyrpoBath mpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIJI0KEHHOTO 000PYAOBaHUS, IPOBOJAUTH ONBIT U POPMYIHPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOIPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAYy  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHpPOBATh YCTAHOBKY,
(GuKcHpoBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUIE
Ta0IHIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTAaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTro »HKCIIEpUMEHTa, Yy4eOHO-HCCIENOBATENbCKOM U IPOEKTHOU
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000Opy10BaHUS;

pemarb pacy€THblEe 3aJaud C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI U PUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUS 3a/1a4n
BbIOMpaTh (PU3UUYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUUYUHBI U (HOPMYIIHI,
HEOOXOUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YEHHOT0 3HaueHus1 (PU3NUECKOIN BEINUNHBI;

pemaTh Ka4eCTBEHHbIE 3a/1a4i: BbICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOl Ha M3YyYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(dbu3uYECKHe ABIICHUS,

UCIIOJIb30BaTh MIPH PEIIEHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAaLIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIIPETAMNA U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIOMYJIAPHOM HMH(GOPMALMK, TMOJYYEHHOM U3 pa3InyHBIX
MCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B MOBCETHEBHOM KU3HU IS
oOecrieueHuss OE30MaCHOCTH TpU OOpalieHuu ¢ TpuOOpaMu M TEXHUUYECKUMH
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTath B TPYyIIe C BBHINOJHCHUEM pPa3IUYHBIX COIHMAIBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO pACHpPEnessaTh OOS3aHHOCTH |
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

K koH1y o0yuenus B 11 kiacce npeMeTHbIe pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOU IEATEIBHOCTH JIOJIEH, IEJIOCTHOCTh M €IUHCTBO
(bu3nYecKoi KapTUHBI MUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCNCH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIe]Ib aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MPU PEUIeHUU (PU3MUECKHUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJMHAMUKHU M KBAHTOBOU (DU3UKH: DJICKTPUYECKAsi MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUsS U
BOJIHBI, MPSIMOJIMHEHHOE pPacCHpOCTpPAaHEHUE CBETa, OTPAXKEHUE, MPETOMIICHUE,
untepdepennus, audpakuus W MOJApU3alUsi  CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBeTOBOE JaBICHNUES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguOaKTUBHOCTD;
ONMKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  PA3IMYHBIX  Cpel) |

AJIEKTPOMArHUTHBIE SIBICHUS (TIPOLIECCHI), HUCIONB3Ysd (PU3NYECKUE BEIUUYHMHBI:
DIIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
WHIYKIUS MAarHUTHOrO TMOJs, cuia Awmmepa, cuna JlopeHina, MHIYKTHBHOCTH
KATYILIKH, DHEPrUs JJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoseOaHUNl B KoJeOAaTeIbHOM KOHTYpe, 3aps] U cuja TOoKa B Ipolecce
TFAPMOHMYECKUX DJICKTPOMAarHUTHBIX KoJeOaHuM, (OKYCHOE pacCTOSIHHE U
ONTHUYECKAsl CUJia JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATH (PUIMUYECKHIA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs U EJAUHMIIbI, YKa3bIBaTh
(b opMyIIBI, CBSI3BIBAIOIINE TAHHYIO (U3HUECKYIO BEJTUUHHY C IPYTUMH BETUUUMHAMY,

ONMUCHIBAaTh H3YUYECHHBIC KBAHTOBBIC SBIICHUS W MPOLECCHI, HCIOJIb3Ys
bu3nYecKue BEIMYMUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOJTypacnaga, SHEPTUs CBA3U



ATOMHBIX SIZIEp, TMPU ONMUCAHWM TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICI
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHUS M E€IUHMIIBI, YKa3bIBaTh (DOPMYIIbI,
CBS3BIBAIONIUE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIHUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBLHOTO U MaPaJIEILHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKCHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUE ODWHIITEHHa mns GoTtorddexra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUS HMMIYJIbCA, 3aKOH COXPAHCHHUS
AIIEKTPUUECKOr0 3apsAJ]ia, 3aKOH COXPAHEHHs] MAacCOBOI'O 4YMCIIa, MOCcTysaTel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3ndaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00J1acTH)
MPUMEHUMOCTH;

OMPENICNIATh HAMIPABIICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CHJIbI AMIiepa u cuibl JlopeHna;

CTPOUTh M OINHCHIBATH H300pa)KEHHE, CO37aBAaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 0 HCCICJAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIy4YEHHOW 3aBUCHUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL U TpadHKOB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEI0BaHNS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyja MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIBCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIOJIB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BBIOMPATH (PU3UYECKYIO MOJCIb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
MOJTY4YE€HHOT0 3HaueHUsI GU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXIEHUH C OMOpPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIMM U NPEICTABICHUS
y4eOHOH M HAY4YHO-TIOMYJIIPHOM HWH(GOPMALMK, IOJYYEHHONM W3 pPa3IM4YHbIX
VMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX O€30MaCHOIO UCHOJIb30BAaHUS B TOBCEIHEBHOU
KU3HY;

PUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 11
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalmeHuu ¢ NpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIi COXPAHEHUS 3J0POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyHme C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TPyHNbl, PALMOHAIBHO PpaCHpPElesITh O0OS3aHHOCTU U
IUIAHUPOBATH JIESITENIbHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJI€KBaTHO OLIEHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungposbie
Ne ni/m P Kourtpoasnsie Ilpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DUZUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa U1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
' A VA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/ T4 1bf72
Hroro no pazneny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubnnorexka [HOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
41 DUICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnunoreka [IOK
' Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 22
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOJAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
' AHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
' KoJIeGaHust https://m.edsoo.ru/7f41c97¢
5 MexaHn4yecKkue U dJIEKTPOMArHUTHBIC 5 | bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro o pasneny 24

Pazznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

https://m.edsoo.ru/7f41c97¢c

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 bubmorexa HOK




bu6mmoreka [IOK
. 4
4.2 Crpoerne atoma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKU 7 bubmmorexa [OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o01maro1iee NTOBTOPEHHE 4 ngj;i?:;;gﬁﬁfmcwc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bcero H3Yy4YeHH S o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
®du3uka — HayKa O PUPOJIE.
1 Hayunrbie MeT(})]K bl HO?I»)HapHI/ISI 1 bubmorexa LIOK
v 8 05.09.2023 = https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Posb 1 MecTo ¢uzuku B

) (hOopMUPOBAHUN COBPEMEHHOM 1 bubmmoreka [JOK
Hay4YHOW KapTHUHBI MUDA, B 07.09.2023 = https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIBHOCTH JIF0IEN
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTHh MEXaHHYECKOTO | bubnuoreka [{OK
newxenus. [lepemenenue, 12.09.2023  https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE

4 PaBHOMEpHOE NpAMONMHENHOE | bubmuoreka [IOK
JBHOKCHHE 14.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE | bu6muoreka [JOK
JIBUKEHUE 19.09.2023  https://m.edsoo.ru/ff0c372¢

6 CBoOomHOe maieHue. Y CKopeHue 1 but6mmorekxa [IOK
C¢BOOOIHOTO ITaIEHUSA 21.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUXKEHUE.

7 JBrm>keHre MaTepraibHOM TOYKH T10 1 bubmmorexa [IOK

P 26.09.2023  https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH




KonTponbhas pabota no teme

bu6nmoreka [IOK

HMITYyJIbCa. PeaktuBHOE JABUXKCHUEC

8
"Kunemaruka" 28.09.2023  https://m.edsoo.ru/ff0c8c56
[TpuHIIUTT OTHOCUTEILHOCTH
9 I'anunes. MaeprnaibHble CHCTEMEI bubmorexa LIOK
’ pHv 03.10.2023  https://m.edsoo.ru/ff0c3be8
otcyerta. [lepBbiii 3akoH HeroToHa
Macca tena. Cuia. Ilpunnun
10 CYIEPIIO3UIINHU CHII. BTOpOil 3aK0H buGnuorexa [IOK
yHep 1 - DTOP . 05.10.2023 = https://m.edsoo.ru/ff0c3be8
HproToHa 1711 MaTepUaIbHOW TOYKH
1 Tpernii 3akoH HproToHa 1151 bubnuorexa [IOK
MaTEepUAIBHBIX TOYEK 10.10.2023 = https://m.edsoo.ru/ff0c3be8
3aKkoH BceMUpHOTO TsAroTeHus. Cuna
12 TspkecTd. IlepBas kocMuueckas bubnnorexa [IOK
- HeP 12.10.2023  https://m.edsoo.ru/ff0c3d00
CKOPOCTb
13 Cuua ynpyroctu. 3akoH ['yka. Bec bubmuorexa [IOK
Tela 17.10.2023 = https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunuent
14 TpeHust. Cuiia COpOTUBIICHUS PU bubmmnoreka HOK
JIBIDKEHHUH TEJ1a B )KUIKOCTH WU 19.10.2023 | https://m.edsoo.ru/ff0c3f76
rase
[TocTymarensHOE U BpalaTeabHOE
s JBIDKEHHUE a0COJIFOTHO TBEPIOTO bubnunotexa LIOK
Teyna. MoMeHT cribl. I11inedo cuinl. 24.10.2023 | https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHS TBEPIOTO TeIa
NMitynsc MaTepraibHON TOYKH,
16 CHUCTEMBI MaTePHUAIIbHBIX TOYCK. bubnmoreka [JOK
HMitynbc cuitbl. 3aKOH COXpaHEHUS 26.10.2023  https://m.edsoo.ru/ff0c43d6




17

18

19

20

PaboTa 1 MOIIHOCTb CHIIBI.
Kunernueckas sneprus
MatepuaabHON ToukH. Teopema 00
WU3MEHEHNUU KHHETUYECKOW SHEPTUU

[ToTeHuumanbHas SHEPruUsl.
[ToTeHumanbHas 3HEPrus yupyro
e OpMHUPOBAHHON MPY>KUHBL.
ITorennmanesHas 3HEPrUs TENA
BOJIM3M TIOBEPXHOCTH 3EMITH

JlaGopaTtopHnas pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPruM Telia Ha IPUMepe
PaCTSKEHUS PE3UHOBOTO KTyTa»

[loTeHumanbHbIE U
HENOTEHIMAIIbHBIC CUITBL. CBSI3b
paboThl HEMOTEHITUATBHBIX CHJI C
W3MEHCHHEM MEXaHHISCKOM
SHEPrUH CUCTEMBI TeJ. 3aKOH
COXpaHEHUSI MEXaHUYECKOU SHEPTUH

07.11.2023

09.11.2023

14.11.2023

16.11.2023

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c4502

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc461a

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c478c

21

22

KonTtponbHas pabora o Teme
«/lunamuka. 3aKOHbBI COXpaHEHUS B
MEXaHHUKE

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON
TeOpuu. bpoyHOBCKOE IBM)KEHUE.

Andpdysns

21.11.2023

23.11.2023

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc4b74

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc4dc2

23

Xapakrep JBUKECHUS U
B3aUMOJICHCTBUS YaCTHI] BEIIECTBA.

28.11.2023




24

Mogenu cTpoeHus ra3os,
JKUJIKOCTEN U TBEPJBIX TEI

Macca mounekyin. KonudectBo
BemlectBa. [locrossuHas ABoraipo

30.11.2023

25

TeroBoe paBHOBECHE.
Temneparypa u €€ u3mMepeHue.
[IIxana remnepatyp Llenscus

05.12.2023

26

27

28

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBuenue MKT

AOcomoTHas TemrepaTypa Kak Mepa

CcpeHel KHHETUYECKOM SHEPruun
JIBUKEHUS MOJIEKYI1. Y paBHEHHE
MenaeneeBa-Knanelipona

3akoH JlanpToHa. ['a30BbIe 3aKOHBI

07.12.2023

12.12.2023

14.12.2023

bubmuoreka [{OK
https://m.edsoo.ru/ffOc4fde

bubmuoreka [{OK
https://m.edsoo.ru/ffOc51 1e

29

JlaGopaTtopHast pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]Ty ITapaMeTpaMu COCTOSTHUS
pa3peKeHHOT0 raza

19.12.2023

30

31

N3onponeccs! B U€aIbHOM Ta3e u
uX rpaduueckoe npeacTaBieHue

BuyTtpenHnss sneprus
TEPMOJIMHAMHYECKON CUCTEMBI U
CIOCOObI €€ U3MEHEHHUS.
KonugectBo TemnoTs! 1 padoTa.
BryTpeHnHss sHEprus
OJIHOATOMHOTO HJI€aIbHOIO Ta3a

21.12.2023

26.12.2023

bubnunorexa LIOK
https://m.edsoo.ru/ff0c570e

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5952




bu6nmoreka [IOK

32 B
HARL TerIonepeatl 28.12.2023 | https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEIIOEMKOCTD BEILIECTBA.

13 KonuyecTBo TemnoTs! mpu bubmmoreka [JOK
Tertonepenade. AnuadaTHbIN 09.01.2024  https://m.edsoo.ru/ff0c5¢36
nporecc

34 [lepBrlii 3aKOH TEPMOAMHAMUKY U Bbu6mmoteka [JOK
€ro NpUMEHEHHUE K U30IpoIieccaM 11.01.2024  https://m.edsoo.ru/ffOcSefc
HeobpaTtumocTs nporeccos B

35 npupoze. Bropoii 3akon bubmmorexa [TOK

prpone. BTop 16.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU

36 [Mpunmun nevicteus u KI1/ bubnnoreka [JOK
TEIUIOBOW MaIllMHbI 18.01.2024  https://m.edsoo.ru/ff0c600a

37 K KIT,

Huxen Kaprio 1 ero K11 23.01.2024

18 DKoJoru4ecKkue npooIeMbl
TEIIOPHEPTEeTUKHU 25.01.2024
Oo6o06maromuit ypok

39 «Monexkyns Ha;}IIp ¢uznka. OCHOBBI bubmmorexa [TOK

P . 30.01.2024  https://m.edsoo.ru/ff0c6938
TEPMOJTMHAMUKI
KonTpomnpHas pabota mo Teme
40 «MonexynsipHas ¢puznka. OCHOBBI Bubmmorexa [IOK
yUp ' 01.02.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKIY

41 [TapooOpa3oBaHue U KOHIEHCALIUS. bu6muoreka [JOK
Hcnapenue u kuneHue 06.02.2024 = https://m.edsoo.ru/ff0c63b6
AOCONIOTHAs U OTHOCUTEJIbHAS

42 BJIQXKHOCTh BO3ayxa. HacelleHHbIH bubmmorexa [IOK

Ayxa. B 08.02.2024 | https://m.edsoo.ru/ff0c64d8

nap




Teépnoe Teno. Kpucramiuueckue u
amop(HbIe Tera. AHU30TPOIUS

bu6nmoreka [IOK

43 CBOMCTB KpuCTaJLIOB. JKujakue
13.02.2024  https://m.edsoo.ru/ff0c65f0
Kkpuctajibl. CoBpeMEHHbIE
MaTepuabl
[TnaBneHue U KpUCTATA3AITHS.
bu6nmoreka [IOK
44 VY ienpHas TEII0Ta MJIaBJICHHUS.
15.02.2024  https://m.edsoo.ru/ff0c6708
CyO6numarus
45 YpaBHeHHe TEIMI0BOro OanaHca bubmorexa [IOK
20.02.2024  https://m.edsoo.ru/ff0c6820
DnexTpu3anus Tell. DIeKTPUICCKU
bubnunoreka LIOK
46 3apsn. [IBa Buga 3J1€KTpUUECKUX
22.02.2024 | https://m.edsoo.ru/ffOc6bcc
3apsI0B
[TpoBOIHUKY, TUIIEKTPUKH U
47 H(I))J'IyrIpOBO)IHI/IKI/I 3alng bubmorexa HOK
] 27.02.2024  https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS IEKTPUUECKOTO 3apsia
BsaumonericTBue 3apsiioB. 3aKoH
48 Kynona. Todeunslii anexTpuyeckuit bubmorexa HOK
' 29.02.2024 | https://m.edsoo.ru/ff0c6ced
3apsi
Hanpsx€HHOCTD 3JIEKTPUYECKOTO
49 nosist. [IpuHnun cynepnosunuu bubmuorexa [IOK
ANEKTPUUECKHUX ToneH. JInnun 05.03.2024 | https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTH
Pabota cuit 31eKTpoCTaTHUeCKOro
but6mmorekxa [IOK
50 nosist. [lorenuuman. Paznocts
07.03.2024 | https://m.edsoo.ru/ffOc6f00

INOTCHIIMAJIOB




51

52

HpOBO,Z[HI/IKI/I " JUDJICKTPHUKHU B
SJICKTPOCTATUYCCKOM IT0JIC.
I[I/IE)JICKTpI/I‘-IeCKaH IpOHUIIACMOCTDb

OnekTpoéMkocTh. Konnencarop

12.03.2024

14.03.2024

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7018

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7126

53

DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsHKEHHOT0 KOHJEHCATopa

19.03.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

54

55

56

57

58

JlabGopaTtopHast pabota "M3mepenune
AIIEKTPOEMKOCTH KOHJeHcaropa"

[TpuHIMT NEHCTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOMTUPOBAILHOT'O
ammapara, CTpyHHOT0 IpUHTepa.
DIIeKTpOCTaTUYECKas 3allIHTa.
3a3eMIIeHne AIIEKTPONpruOOpOB

DIIEKTPUUYECKHI TOK, YCIOBHS €r0
cymiectBoBanus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma ist
ydacTKa Ienu

[TocnenoBarenpHOE, TapaIeaIbHOE,
CMEIIaHHOE COSANHECHHE
MPOBOTHUKOB. JIaGopaTtopHas
pabota «3yyenue cmemanHoro
COCIIMHEHUS PE3UCTOPOBY

Pabora 1 MOLTHOCTD
AIIEKTPUYECKOTO TOKA. 3aKOH
Ixoyns-Jlenna

0.5

21.03.2024

02.04.2024

04.04.2024

09.04.2024

11.04.2024

bubnunotexa LIOK
https://m.edsoo.ru/ffOc74£0

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7838
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3axod Oma i1 MOJIHOU
(3aMKHYTOM) 3JIEKTPUYECKON LIETIH.
Kopotkoe 3aMbIkanue.
JlabopaTtopHas pabota «M3mepenHue
OJIC ncToyHHKa TOKA U €T0
BHYTPEHHETO COIPOTUBIICHUS»

0.5

16.04.2024

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

60

DneKTpOHHask IPOBOJAUMOCTD
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb
COIIPOTHUBIICHUS] METAJJIOB OT
Temrneparypbl. CBepXIIpOBOIUMOCTh

18.04.2024

61

62

63

DIEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TonynpoBOIHUKH, UX COOCTBEHHAS
Y TIPUMECHAs IPOBOAUMOCTb.
CaolicTBa p—n-niepexoja.
[TomynpoBOIHUKOBBIE TPHOOPHI
DNEeKTPUYECKUH TOK B PaCTBOPax U
pacIuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALM.
DneKTponau3

23.04.2024

25.04.2024

02.05.2024

bubmmoreka IIOK
https://m.edsoo.ru/ffOc84ae

bubmmoteka IIOK
https://m.edsoo.ru/ff0c82ba

64

DJIEKTPUYECKUI TOK B Ta3ax.
CaMOCTOSTENLHBIN U
HECAMOCTOSITENBHBIN Pa3psil.
Monnus. [1mazma

07.05.2024

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c84ae

65

DnexTpuyeckue npuOopsl U
YCTPOHCTBA U X IPAKTUIECKOE
npuMeHeHnue. [IpaBuia TeXHUKT
0e301acHOCTH

14.05.2024

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c86fc




66 O06o0maromuii ypok 1 bubnuorexa [JOK
«INEKTPOIUHAMUKAY 16.05.2024  https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no teme

67 «Qnekrpocraruka. [locrosHHbIN 1 bubmmoreka [JOK
3JIEKTPUYECKUN TOK. TOKHM B 21.05.2024  https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cperax»

68 Peseprublii ypok. O0oOmaromuit | Bbu6mmoteka [JOK
ypok 1o temam 10 kiacca 23.05.2024  https://m.edsoo.ru/ffOc8f6¢c

OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
n/n Tema ypoka Bcero Kontpoarmpie  Mpaxrueckue U3y4YeHus o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
[TocTostHHBIE MATHUTHI U KX

| B3auMoO/iecTBUE. MarHUTHOE MoJIE. | bu6mmoreka [IOK
Bekrop MarHuTHON MHIYKIUU. 05.09.2023 | https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIMU
MarauTHoO€e 1oJie MPOBOIHUKA C

) ToKOM. OmBIT DpcTeaa. | bubnuorexa [JOK
B3aumoneiicTBre MPOBOTHUKOB C 07.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHast pabora «3yuenue

3 MarHIETHOIr)o HOJI')HI KaTyHIKI/Iy: 1 1 bubmmorexa [TOK

12.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME MAarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopaTtopHast pabota 1 1 bubnmoreka [JOK
«Uccnenosanue neicTBUA 14.09.2023 | https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha PamMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TOJIS HA

5 JBUKYITYIOCS 3apsyKEHHYIO 1 bubmuoreka [IOK
gactuity. Cuna Jlopenma. Pabora 19.09.2023 | https://m.edsoo.ru/ff0c9df4
cunel JlopeHia

6 DNIeKTpOMarHuTHasE MHYKIUSI. !

IToToK BEKTOpa MarHUTHOM 21.09.2023




uHaykuuu. 3J1C uHayKuuu. 3aKoH
AJIIEKTPOMATHUTHON UHAYKIIUU
®Dapanes

JlaGopaTtopHnas pabota

7 «Hccnenosanue sIBJICHUS Bubmorexa LIOK
A . 26.09.2023  https://m.edsoo.ru/ff0cal50
3JICKTPOMArHUTHOW WHTYKITAW
NuaykTuBHOCTB. SIBIEHUE
camounayknuu. DJ1C
8 CaMOHUH, yK 15044 956 Tus Brommozexa [OK
FYXUHIH. p 28.09.2023  https://m.edsoo.ru/ff0ca600
MarHUTHOTO TIOJISI KaTYIIKU C
TOKOM. DJIEKTPOMArHUTHOE T0JIe
TexHu4eckue ycTpoucTBa U UxX
MIPUMEHEHHUE: TTOCTOSTHHBIC
9 MarHHTHI, SJIEKTPOMArHUTHI,
3JIEKTPOJABUIATEIb, YCKOPUTEIN 03.10.2023
9JIeMEHTaPHBIX YACTHII,
WHIYKIIHOHHAS TIeYb
Oo6o61aromuit ypok «MarautHoe
10 nomae. DIEKT Ol\/Iy:FHI/ITHaSI Brbmuozexa [IOK
’ P 05.10.2023 = https://m.edsoo.ru/ffO0cab82
WUHIYKIHSD
KonTponbhas pabota no teme
11 «MaruuTtHoe 1noJie Brbmuotexa IOK
' 10.10.2023  https://m.edsoo.ru/ff0cad58
DNEeKTpOMAarHUTHAST WHYKIIHS
CB00OOIHBIE MEXAaHNYECKHE
kosnebanus. 'apmMoHnyeckue
12 KoJieOaHus. YpaBHEHUE Bubmiorexa [IOK
7P 12.10.2023 = https://m.edsoo.ru/ffOcaf06

TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu




13

JlaGopaTopHnas pabota
«HccnenoBaHue 3aBUCUMOCTH
neproja MajbIX KOJIeOaHH rpy3a
Ha HUTH OT JUIMHBI HUTH U MacChl

rpy3a»

17.10.2023

14

KonebarenbHplii KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B MI€ATHHOM
K0JIeOAaTETbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHUICCKUMU H
3IEKTPOMArHUTHBIMU KOJIeOaHUSIMU

19.10.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820

15

16

17

18

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

[TpencraBneHue o 3aTyXaromMx
KosieOaHusX. BoIHyX/1eHHbIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyxneHHbIE
AIIEKTPOMarHuTHbIE KOeOaHus

IlepeMeHHBIN TOK.
CuHyconaibHbII IepeMEHHBIN
TOK. MOIIIHOCTh NIEPEMEHHOTO TOKA.
AMIUTMTYTHOE U JEHCTBYIOIIEE
3HaYEHHUE CUJIbI TOKA M HANPSHKEHUS
Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
AIIEKTPUYECKON SHEPTUHU

24.10.2023

26.10.2023

07.11.2023

09.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE YIEKTPUIECKOTO

14.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc324




20

3BOHKa, FeHepaTopa NepeMeHHOro
TOKa, JINHUH 3JIEKTpoIiepeaay
DKOJIOTUYECKUE PUCKU TTPU

IIPOU3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ucnons3oBanus

. 16.11.2023
3JIEKTPOIHEPTUU B TIOBCEAHEBHOM
KU3HU
MexaHuueckre BOJIHbI, YCIOBHS
acnpoctpanenus. [lepuon.
21 gKo pOCTBp acrpocT aII){erI;I u bubmmorexa [TOK
P pacipoctp 21.11.2023 | https://m.edsoo.ru/ffOcca54
JuinHa BoJHbL. [lonepeunslie u
IIPOJIOJIbHBIE BOJIHBI
2 3Byk. CxopocTb 3ByKa. ' poMKOCTB bubnnorexa [JOK
3ByKa. Bricota ToHa. TemOp 3ByKa 23.11.2023  https://m.edsoo.ru/ffOcccOc
ONeKTPOMarHUTHbBIE BOJIHBI, UX
23 CBOMCTBA U cKOpocTh. [Ikana bubmmorexa [OK
POCTD- 28.11.2023  https://m.edsoo.ru/ffOccfe0
AIIEKTPOMAarHUTHBIX BOJIH
[IpuHIMIBL paguoCBsI3U U
24 .P
TeneBuaeHus. Pa3Burue cpeacTs 30.11.2023
cBs3u. Pagnonokamus
)5 Kontponbhas padora «Konebanus u bubmuorexa [IOK
BOJIHBI» 05.12.2023  https://m.edsoo.ru/ff0cc6f8
[IpamonuHeHOE pacIpOCTPaHEHNE
26 CBETa B OJJHOPOJHOM CpeIE. bubnuorexa [JOK
ToueuHbIil HICTOYHUK cBeTa. JIyd 07.12.2023  https://m.edsoo.ru/ff0cd350

CBCTa




OtpaxkeHue cBeTa. 3aKOHbI

27 oTpakeHus csera. [loctpoeHue bubmmorexa [TOK
P . P 12.12.2023  https://m.edsoo.ru/ff0cd4e0
n300pakeHMI B TUIOCKOM 3epKaie
[Ipenomnenue ceeta. [TonHoe
)3 BHYTPEHHEE OTPAKECHHUE. bubnunoreka [HOK
[IpenenbHbIN yroa MOIHOTO 14.12.2023 | https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKEHUS
29 JlaboparopHas pabota «3mepenue bubnuorexa [JOK
MOKa3aTelIsi MPETOMIICHUS CTEKIIa» 19.12.2023 = https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzodpaxeHuit
30 B iuH3e. DopMyIia TOHKOW JTHH3BI bubmorexa LHOK
' Y ' 21.12.2023 = https://m.edsoo.ru/ffOcddle
YBenuyeHue JuH3bI
JlaGopaTtopHnast pabota
31 MccnenoBanue cBoi
(HiecTIeAOBATIE CROTCTE 26.12.2023
M300paXeHUH B TMH3aX»
Hucnepcus cera. CioXHBIA COCTaB
3 6emnoro csera. Lser. JlaboparopHas
pabora «Habmrogenue aucnepcun 28.12.2023
CBETa»
3 WnTepdepennus cera. Judpakuus bubnnoreka [JOK
cseta. [ludpakiuonnas pemeérka 09.01.2024  https://m.edsoo.ru/ffOced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnnorexka [HOK
[Tonsipusanus ceera 11.01.2024 = https://m.edsoo.ru/ffOcf02e
OnTuyeckue npudopsl U
35 i
YCTPONCTBA U YCIIOBHS UX 16.01.2024
0€30MMacHOro NPUMEHEHUS
I'panuibl MpUMEHUMOCTH bubnuoreka [IOK
36 .
KJIACCUYECKOW MEXAHUKH. 18.01.2024 = https://m.edsoo.ru/ff0cf862




IToctynarsl cnenuaibHON TEOPUHN

OTHOCHUTEIILHOCTH
OTHOCUTEIBHOCTh
37 OTHOBPEMEHHOCTH. 3aMeqJICHIE Eubmorexa ITOK
P ] 23.01.2024 | https://m.edsoo.ru/ffOcfad2
BPEMEHHU U COKpPAIIECHUE JITTHHBI
OHeprus U UMIYJbC

18 pensiTuBUCTCKON yacTulibl. CBA3b bubnnorexa [JOK
MaccChl C SHEPTUEN U UMITYJIbCOM. 25.01.2024  https://m.edsoo.ru/ffOcfc68
DHeprus NoKos
KonTtponpHas padora «OnTuka.

39 OCHOBBI CHIEITUATBHON TEOPUHU bubmmorexa [JOK

P 30.01.2024  https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH»

40 ®otonbl. Dopmymna I1nanka. bubnnoreka [JOK
DHeprus U UMITYJIbC (POoTOHA 01.02.2024  https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIET0BaHNE Bu6 LIOK

nonmoTexa

41 oroaddekra. OnbiTel A. I'.
¢ b 06.02.2024  https://m.edsoo.ru/ffOcffcd
CroneroBa
3akoHbl poTodddekTa. YpaBHEHUE

42 3171H1LITeI(7113Ha z[nq;)l(b(bOToa(p(geKTa bubmmorexa [OK

' 08.02.2024  https:/m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdpdexra
JaBnenue ceera. OnwiTe I1. H.
43 JleOeneBa. XMIMHUYECKOE IEHICTBHE bubmmorexa LIOK
' 13.02.2024  https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpocTsa u

44 MPaKTUYECKOe TPUMEHEHHE:

dboTornemMeHT, GOTOATIHK, 15.02.2024

COJIHEUHas OaTapesi, CBETOIUO/




Penrenue 3amad mo teMe

bu6mmoreka [IOK

45 «2neMeHThl KBAHTOBOW ONTHKU» 20.02.2024 | https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnbITEI

46 Pesepdopaa no paccesnuro o- bubnmoreka [JOK
yactull. [Inanerapnas moesnpb 22.02.2024  https://m.edsoo.ru/ff0d091a
aToma

bu6mmoreka [IOK

47 Hoctynarst bopa 27.02.2024 | https://m.edsoo.ru/ff0dOafa
Wznydenue u mornomenne GOTOHOB

43 IIPU IIEPEXOJIE aTOMa C OJTHOTO bubnuoreka [IOK
YPOBHS SHEPTUH Ha APyroi. Bubl 29.02.2024 | https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BouiHOBBIE CBOMCTBA YACTHLI.

Bounbl ne bporis.
49 KopmyckynsipHO-BOITHOBOM bubmmorexa [TOK
05.03.2024  https://m.edsoo.ru/ff0dOca8
nyanu3Mm. CrioHTaHHOE U
BBIHYKJICHHOE U3JTyYCHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 Omneitet Pesepdopaa mo bubnmnoreka [JOK
ONPEAEIIEHUIO COCTaBa 07.03.2024 | https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO W3JTYYCHUS
CsoticTBa anbda-, 6era-, ramma-

51 n3iydeHus. BiausHue
palMOaKTUBHOCTH HA KWBBIE 12.03.2024
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

5 W3zotonsl. Anba-pacnan. bubnuorexa [IOK
DJIEKTPOHHBIN Y TO3UTPOHHBIN 14.03.2024 = https://m.edsoo.ru/ff0d1162

Oeta-pacrnian. ['amMma-u3inydeHue




53

OHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepHble peakuuu. AnepHbli
peakTop. [Ipobnaemsl, IepCIEeKTUBHI,
HKOJIOTUYECKUE ACIIEKTHI AIEPHOMN
SHEPreTUKU

19.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DIEeMEHTAapHBIE YACTHLIBI.
OtkpeITHE IO3UTpOHA. MeTo bl
HAOJII0JIEHUS ¥ perucTpaluu
aJIeMEeHTapHbIX YacTtull. Kpyribri
cToi1 «@yH/1TaMEHTaJIbHbIE
B3auMozeicTeus. EquHCTBO
(bu3nUecKoil KapTHHBI MUPaY

21.03.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3sé3nnoro neda. Co3sesnus,
SIpKHE 3BE3/IBI, TUTAHETHI, UX
BuauMoe asvxenue. Conneunas
cHCcTEMA

02.04.2024

56

57

58

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CosHIla 1 3BE3]1

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI ITIaBHOU
IIOCJIEI0BATEILHOCTH. BHyTpeHHEe
cTtpoenue 38€31. CoBpeMeHHbIE
MIPEACTABICHUS O MMPOUCXOKICHUU
u »Borroruy CorHITa U 3BE3]T

Mineynsiii [1yre — Hama
T'amakTuka. Ilomoxenue u
nemwxenne Comnna B [ aakTuke.
lNanaktuku. YE€pHbIE IBIPHI B SApaxX
rajlakTHK

04.04.2024

09.04.2024

11.04.2024




59

60

61

Bcenennas. Pa3beranue rajgakTuk.
Teopus bosboro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

Hepenienubie mpo0ieMsl
ACTPOHOMHH

KoHnTponpHas padora «DI1eMeHTBI
ACTPOHOMHH U acTPOPUIUKI»

16.04.2024

18.04.2024

23.04.2024

62

Ob6o6maromuit ypok. Ponb pusuku
¥ aCTPOHOMHUH B IKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COLIMAIbHOM 1
ITHYECKOH cepax NesTeTbHOCTH
YeroBeKa

25.04.2024

63

O6o06matomuii ypok. Pons u mecto
(U3HUKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

02.05.2024

64

O6o06maromuii ypok. Posb
¢duznueckoil Teopuu B
(bopMUpPOBaHUHU TIPEJICTABICHUN O
buznyecKkoil kKapTuHe MUpa

07.05.2024

65

Ob6o6maromuit ypok. Mecto
bu3rUecKoit KapTUHBI MUPA B
001IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MPEJCTABICHUHN O IPUPOJIE

14.05.2024

66

PesepBHBIi ypok. MarHuTHOE 1oJie.

DIeKTpOMarHuTHasK WHIYKITUS

16.05.2024




PesepBHblii ypok. Ontrka. OCHOBBI
67 CHenualbHON Teopun
OTHOCUTEJIBHOCTH

Pesepnbiii ypok. KBanToBast
68 ¢du3uKa. DJIEMEHTHI aCTPOHOMUH U
acTpou3uku

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

21.05.2024

23.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

o ®dusuka, 10 kimacc/ Mskumes I'.41., byxosues b.b., Corckuit H.H. nox
penakiueit [TapdpentreBoii H.A., AkninonepHoe obmectBo «M31aTenscTBo
«IIpocsemenue»

o ®dusuka. 11 kiacc. (6a3oBbIii ypoBeHb). Msxkuies ['.5., byxosues b.b.,

Yapyrun B.M.(ox pex. [lapdentreroit H.A.)

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

o ®dusuka. Paboune nporpammel. 10—11 kimacc. ba3oBsiit u yriy0néHHbIN
ypoBHu. [llaranuna A.B.

e Ousuka. [Toypounsie pazpadotku. 10 kiacc. Caypos 10.A.

o ®usuka. [loypounsie paspadotku. 11 kmacc. Caypos 10.A.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

o ®usuka. 10 kiacc. Inexkrponnoe npuwioxkenue (DVD) k yueOHuKy
Msxkumesa [".4., bByxosuesa b.b., Corckoro H.H. (mox pen.
[TapdenTtheBoii H.A.)

e Ousuka. 11 knacc. Onexkrponnoe npuioxenue (DVD) k yueOHuKy
Msxumesa ['.4., Byxosuesa b.b., Hapyruna B.M. (nox pe.
[TapdenTtreBoiit H. A
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