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HOACHUTEJIBHAA 3AIIMCKA

[IporpamMma mo ¢u3zuke 6a30BOr0 YpOBHSI Ha YPOBHE CPEIHEro oOIIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXKEHHMA W TpeOOBaHMI K pe3yJbTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTenbHOW mporpammel, mnpeactaBieHHbIXx B PI'OC COO, a Ttakxke ¢ y4€roMm
dbenepanpHOil paboueil mporpaMMbl BOCHUTAHUS M KOHIIEMIMU MPENojaBaHUs Y4yeOHOIO
npeamera «®Puszmka» B oOpazoBaTelbHBIX opranusainusx Poccuiickort ®enepaimm,
peaNTM3yIONIMX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

Conepxanue mporpamMmbl 1o (pu3uMKe HampaBieHO Ha (HOPMUPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHbBI Mupa oOyuaromuxcs 10-11 kmaccoB mpu oOyuyeHuum ux (uU3MKEe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESATEIbHOCTHOro noaxoja. Ilporpamma no ¢dusuke
cootBercTBYeT TpeboBanusiMm ®I'OC COO K TuiaHUPyEeMbIM JTUYHOCTHBIM, MPEAMETHBIM U
METanpeIMETHBIM pe3ybTaTaM 00YUYEHUS, a TAK)KE YUUTHIBAET HEOOXOAMMOCTh peaTnu3aiuu
MEXKIIPEMETHBIX CBsI3eH (PU3UKU C €CTECTBEHHO-HAYYHBIMU yUY€OHBIMU TIpeaMeTaMu. B Heit
OINPEAENAIOTCS OCHOBHBIE II€JId M3y4YeHHs (QU3MKM Ha YpPOBHE CpEIHEro oOIero
o0pa3oBaHus, IJIAHUPYEMbIE PE3yJIbTaThl OCBOCHHS Kypca (U3MKHU: JIMYHOCTHBIE,
MeTanpeIMeTHbIE, IpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3nke BKIHOYAECT:

e IUJTAHUPYEMbIE PE3yJbTaThl OCBOEHUS Kypca (PU3UKM HA 0a30BOM YypOBHE, B TOM

YHUCJIe NPEeIMETHBIE PE3YyJIbTAThI 110 T0JIaM O0y4EeHUS;

e cojepxkaHue yueoHoro npeamera «Ou3nkay mo rogamMm 00y4deHus.

dusnka Kak Hayka O HaumOoJyiee OOIIMX 3aKOHAX MPUPOABI, BHICTyNas B KaueCTBE
y4eOHOro mpeaMera B IIKOJIe, BHOCHUT CYIIECTBEHHBIM BKJIAJ, B CHCTEMY 3HaHHA 00
okpyxatomeM mupe. llIkombHbIN Kypc GU3UKH — CUCTEMOOOPA3YIONTUI Jisi €CTECTBEHHO-
HAY4YHBIX YYEOHBIX MPEIMETOB, TOCKOIbKY (DU3UYECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB
U SBJICHUH, U3ydaeMbIX XUMHUEH, Ouojorueil, ¢puzmdyeckoid reorpadueid U acTPOHOMHUEH.
Wcnonb3oBaHne W aKTUBHOE MPUMEHEHWE (PU3MYECKUX 3HAHHWI OMpenenseT XapakTep |
pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTUH B cdepe HHEPreTuKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJYYEeHHUs] HOBBIX MAaTEpHAJIOB C 3aJlaHHBIMU CBOMCTBaMHU W Jpyrux. M3yuenue
(Gbu3MKKM BHOCUT OCHOBHOW BKJaJ B ()OPMHUPOBAHHE €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa
oOydJaromuxcsa, B (HOpMHUPOBAHHE YMEHHWI NPUMEHITh HAYYHBIA METOJ TO3HAHUSA TPHU
BBITIOJITHEHUY UMH YYEOHBIX UCCIIEIOBAHU.

B ocHOBY kypca ¢Gu3MKM 1 YPOBHS CPEIHEro OO0IIero oOpa3oBaHMs TMOJIOKEH Psil
UJEN, KOTOPbIE MOYXXHO PACCMATPUBATh KAK IMIPUHLMIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEHM KypC SIBISIETCS JIOTHUECKH 3aBEPIIEHHBIM,
OH COJIEPKUT MaTepual U3 BCEX pa3/eioB (PU3UKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM,
TaK U COBPEMEHHON (PU3UKHU.



Hoes ecenepanuzayuu. B cOOTBETCTBUM C HeW Marepuasn Kypca (GU3UKKA OOBbEAUHEH
BOKPYT u3znueckux teopuil. Benymm B kypce siBisgercs GOpMUpOBaHHUE MIPENCTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U IOJIE.

Hoes  ecymanumapuzayuu. EE  peanusanusi  OpeanonaraeT  HUCIOJb30BaHUE
I'YMaHUTApHOTO MOTEHIMaIa (PU3NYECKONM HAayKH, OCMBICICHUE CBSI3U pa3BUTUS (PU3UKH C
pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U HKOJIOTMYECKUMU
npodIeMamH.

Hoess npuxnaomnoii nanpasenennocmu. Kypc ¢Gu3umku mpeamnosaraeT 3HAKOMCTBO C
HIUPOKUM KPYTOM TEXHMYECKHX M TEXHOJOTMYECKHX NPUIIOKEHHN W3y4EeHHBIX TEOpUH U
3aKOHOB.

Hoesn sxonocusayuu peanusyercss MOCPEICTBOM BBEIEHHUS 3JIEMEHTOB COJEpKaHUs,
MOCBSIIIEHHBIX SKOJOTHYECKUM IPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHbI C PA3BUTHUEM
TEXHUKA M  TEXHOJNOTHWH, a Takke oOCyXkaeHus MpoOJeM  paluOoHAIbHOIO
MPUPOAOIIONB30BAHUS U SIKOJIOTHYECKON OE30MacHOCTH.

CTep XKHEBBIMH dJIEMEHTaMHU Kypca (PU3WKH Ha YPOBHE CPEIHETO OOIIero o0pa3oBaHUs
ABJISIIOTCST u3udeckue Teopuu ((popMHUpoBaHHUE MPEACTABICHUNA O CTPYKTYpE MOCTPOCHUS
busnueckoil Teopuu, poiu (PyHIAMEHTAJIbHBIX 3aKOHOB M NPUHIIMIIOB B COBPEMEHHBIX
IIPEICTABIICHUAX O IPHUPOJIE, TPaHULaX IPUMEHUMOCTH TEOPHIA, JIJIsl OTIMCAHUS €CTECTBEHHO-
HAYYHBIX SBJIECHUI U MPOIIECCOB).

CHCTEeMHO-/1eSTeIbHOCTHBIN TOJX0I B Kypce (PU3MKM peanu3yeTcsl Mpexae BCero 3a
CU€T OpraHu3alMK SKCIEPUMEHTAIBHON JesITeNbHOCTH oOydaromuxcs. s 6a3oBoro
YPOBHSI Kypca (PU3MKHM — 3TO HCIOJB30BAaHUE CHUCTEMBbI ()POHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1A0OPATOPHBIX pabOT, KOTOPBIE B MPOrpaMMe Mo (pu3uke 0ObEIUHEHBI B
OOIIMI CMHCOK YYEHHMYECKUX MpPaKTUYECKUX paboT. BbiaeneHne B yKa3aHHOM N€peyHe
7ab0paToOpHBIX paboOT, MPOBOJUMBIX JJii KOHTPOJS U  OLEHKH, OCYIIECTBIISIETCS
y4yacTHUKaMU 00pa30BaTEeIbHOrO IMpolecca HCXOAS M3 OCOOCHHOCTEH IJIaHUPOBAaHUS U
ocHamieHuss kaOuHera Qu3uku. [Ipu sToM oOecreunBaeTcsi OBJaJ€HHE OOYUYAIOIUMUCS
YMEHUSIMUA TPOBOAUTH KOCBEHHbIE H3MEPEHUS, UCCIEAOBAHUS 3aBUCUMOCTEH (HU3UUECKUX
BEJIMYMH U MOCTAHOBKY OMBITOB IO MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonblioe BHUMaHHE yAENsAETCA PELICHHIO PAacYETHBIX M KadeCTBEHHbIX 3anad. [lpu
3TOM JUJISl PAaCUETHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aJa4M C SIBHO 3aJIaHHON (PU3HYECKOM
MO/JIEJIbI0, TIO3BOJISIFOIIME MPUMEHATh U3YY€HHbIEC 3aKOHbBI U 3aKOHOMEPHOCTH KaK U3 OJIHOTO
paszena Kypca, Tak U UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zenioB. /s kauecTBEHHBIX 3ajlay
NPUOPUTETOM SIBIISIIOTCA 3aJaHUsl HAa OOBACHEHUE TMPOTEKaHHsS (PU3UUECKHX SBICHUNA U
MPOIIECCOB B OKPY’KArOIIEH KU3HU, TpeOytolre BpIOopa pu3nueckoil Moaenu AJisi CUTyaluu
MIPAKTUKO-OPUEHTUPOBAHHOT O XapaKTepa.

B coorBerctBuum c tpeboBanusimu PI'OC COO k MarepuansbHO-TEXHUYECKOMY
obecrieueHuI0 yueOHOro mpoiiecca 0a30BbI ypOBEHb Kypca (U3UKH Ha YPOBHE CPEIHETO
o0uiero oopa3oBaHus JOJKEH U3y4aThCs B YCIOBUSAX MPEAMETHOrO KaOWHETa (PU3MKHU WIH B



YCIIOBHSIX HWHTETPUPOBAHHOTO KaOWHETa TPEIMETOB €CTECTBEHHO-HAyYyHOTO IWKiIa. B
kabuHeTe (PU3MKKH JOHKHO OBITH HEOO0XOoIuMoe JabopaTopHOe 00O0pydOBaHUE IS
BBHITIOJIHEHUSI YKA3aHHBIX B MporpamMme mo (U3NKe YYEHUYECKUX MPAKTHUECKUX padoT U
JEMOHCTPALIMOHHOE 000py/I0BaHNE.

JleMoHCTpanmoHHOEe 000pymoBaHHe (GopMUPYeTCS B COOTBETCTBUU C TIPHHIIMIIOM
MUHUMAJIBHON JOCTAaTOYHOCTU M 00€CIeYUBAET MOCTAHOBKY MEPEYMCICHHBIX B MPOrpaMme
1o U3MKe KIFOUEBBIX JEMOHCTPAIIUN JTsl UCCIICIOBAHUS U3Y9aeMbIX SIBIICHUH U MPOIIECCOB,
OSMIIUPUYECKUX U (PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKHUX MTPUMEHEHUH.

JlaGopaTopHoe 000pymOBaHUE ISl YICHUIECKUX MPAKTHUECKUX paboT Gopmupyercs B
BUJIC TEMATUYECKUX KOMIUIEKTOB U 00€CIIEUYMBAETCA B pacu€Te OJTHOTO KOMILJIEKTAa Ha JBYX
oOydaromuxcsa. TemaTHdeckue KOMIUIEKTHI J1abOpaTopHOro 0OOpYyIOBaHUS JOHKHBI OBITH
MOCTPOCHBI HA KOMIUIEKCHOM HCIOJIb30BAaHUU aHAJIOTOBBIX U MU(PPOBBIX TPHOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUI€ IU(POBBIX TaOOPATOPHIA.

OCHOBHBIMHU LIENIIMH U3y4eHHUS (PU3UKH B 00IIeM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHme WHTEpeca W CTPEMJICHUS OOYYAIOMIUXCS K HAYYHOMY H3y4YCHUIO

MPUPOBI, PA3BUTHE UX MHTEIIEKTYAThHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TIPEACTABICHWH O HAYYHOM METOJE TO3HAHUA U (HOPMHPOBAHHE
MCCJIEI0OBATEIHCKOT0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opMHpOBaHME HAYYHOTO MHPOBO33PEHUS KaK pe3yibTara HU3YyUYeHHS OCHOB
CTPOEHUS MaTepuu M PyHIaMCHTAIBHBIX 3aKOHOB (DU3UKU;

e (dopMupoBaHHE YMEHUU OOBICHITH SBICHUS C UCIOJIB30BAaHUEM (PH3UICCKUX
3HAHWM W HaYYHBIX JIOKA3aTEIbCTB;

e (QopmMupoBaHue TpeACTaBICHUN O poaud (GU3NKKA JIT  Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHne 3THX Ieeil oOecrednBaeTCsl pelieHueM CISAYIONIUX 3a1a4 B MpoIecce

H3y4eHHUsl Kypca (U3UKH Ha YPOBHE CpeaHero o0Iero oopa3oBaHus:

e TMpHUOOpETEHHE CHUCTEMBl 3HAHUW 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSX, BKIIFOYAs MEXaHUKY, MOJICKYJISIPHYIO (DH3UKY, DJIICKTPOIUHAMUKY,
KBAaHTOBYIO (PU3UKY U DJIEMEHTHI aCTPODU3HKH,

e (opmupoBaHHEe YMEHHI NPUMEHSTh TEOPETHUUYECKUE 3HAHUS 11 OOBSICHEHUS
GU3NYeCKUX SBJICHUN B TPHUPOAEC M IS TNPUHATHS MPAKTHUCCKUX PEIICHUN B
MOBCETHEBHOM JKU3HU;

e OCBOCHHE CITOCOOOB pEIICHUS pPA3IMYHBIX 33Jad C SBHO 3aJaHHOW (PU3UIECKOU
MOJIENbIO, 3aJad, IOAPa3yMEBAIOUIMX CaMOCTOSTEIbHOE CO3AaHHE (PU3UUECKOU
MOJIENH, aJIeKBaTHOUW YCIOBUSM 3a1a4H;

e TOHMMaHHE (U3MUYECKUX OCHOB W MPUHIIUIIOB JACHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKHX MPOLIECCOB, UX BIHMSIHUS HA OKPYKAIOILIYIO CPENY;



e OBJIJICHUE METO/IaMHU CAMOCTOSITEIILHOT'O TNIAHUPOBAHUS U MPOBEICHUS (PU3UIECKUX
HKCIIEPUMEHTOB, aHalW3a W  HUHTepOperanuu MHPOPMAIMH,  OINpeaeseHus
JIOCTOBEPHOCTH MOJYYEHHOT O PE3YIIbTATA;

e CO3JaHME YCJIOBMM JJi1 pa3BUTUS YMEHUH MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIESITEIBbHOCTH.

Ha uzyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpPEIHETO 0OIIero oopa3zoBaHUs
orBoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 knacce — 68 yacos (2
yaca B HEJEIH0).

[Ipennaraempiii B mporpamMme 1mo (Qu3MKe MepeueHb JabOpaTOPHBIX M MPAKTUUECKUX
paboT sBISETCA PEKOMEHIOBAHHBIM, YUMUTEh JENaeT BHIOOP MPOBEAEHUS J1abOpaTOPHBIX
paboT U OMBITOB C YYETOM UHIUBUAYATBHBIX OCOOCHHOCTEHN 00yUarOmMnXCA.



COILEPKAHUE OBYYEHUA
10 KJIACC

Pa3zjnesn 1. ®u3uka U MeTOAbI HAYYHOI0 NMO3HAHUS

®usnka — Hayka o mnpuponae. HayuHble mMeTOnbl NMO3HAHUS OKPYKAKOLIETO
mupa. Poib DJKCnepuMeHTa M TEOpUM B MpOLEcCe II03HAHUA IPUPOJBI.
DKCIEepUMEHT B (PUBHKE.

MonenupoBanue (U3MYECKUX SIBJICHUNA M TpoueccoB. HaydHbie rumoresbl.
dusnuecKkre 3aKOHbl U TEOPUM. I'paHMIIBI MPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (HOPpMUPOBAHUU COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B PAKTUYECKON AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble MU IHUQPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKHU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

MexaHnnueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JABUKEHHUS.
Cuctema otcuéra. TpaekTopus.

[Tepemernienne, CKOpOCTh (CpeaHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepUAIIbHOW TOYKHU, HMX MPOCKIIMU HA OCHU CHUCTEMbl KOOpIMHAT.
CrioxxeHue nepeMeIieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEHHOE ABWXeHue. I 'paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPE€HHMS, NYyTH U NEPEMEIICHUA
MaTepraabHONW TOYKU OT BPEMEHHU.

CBoboaHoe majzieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuuennHnoe naBwxeHwe. [I[BWKeHHWE  MaTrepuagibHOM TOYKHA IO
OKPY>KHOCTH C MOCTOSHHOU MO MOJAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEUHAs
ckopocTk. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckne YCTpOWCTBA W IMPAKTUYECKOE IIPUMEHEHHE: CIIUJIOMETD,
JBU)KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIE NEPEAAYH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenne aBwkeHUs Tena, OpPOIIEHHOTO TMOJ YIiOM K TOPU3OHTY U
TOPU3OHTAIBHO.



N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

Hanpasnenue ckopocTu pu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIbIO ONPEIEIEHUS MTHOBEHHOU
CKOpOCTH.

HUccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, IPOMACHHBIMU TEJIOM 3a
MIOCJICIOBATENBHBIE PAaBHBIE IPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOUM HYIIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOW KUIKOCTH.

N3yuyenue nBmxeHus Tena, OpoIeHHOro TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocurenbHOCTH  ['amunes. IlepBeii  3akoH  HerotoHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IIpunnun cynepno3uuuu cui. Bropoi 3akoH HbroToHa
JUIsL MATEPUAIbHON TOUKHU. Tpernii 3akoH HproTOHA 1151 MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHud. Cmia Tsokectu. IlepBas kocmuyeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKkobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIBKEHUS U cujia TpeHus nokos. KoadgduimeHnt tpeHusl.
Cuia conpoTHUBIIEHU NPU IBU>KEHUU TEJa B dKUJKOCTH UITU Ta3e.

[TocTynarensHOE U BpalaTelbHOE JIBIXKEHHUE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT CHIBI OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcnoBusd
paBHOBECHS TBEPAOIO TENA.

TexHuueckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: MOAIINUITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHne nHepUUH.

CpaBHeHME Macc B3aMMOJICHCTBYIOIIMX TEI.

Bropoii 3akon HerotoHna.

N3mepenne cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIii.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U MAICHUN.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHUs TBEPIOTO Tena. Buasl paBHOBECHSI.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3ydenue aBmxeHus OpycKa Mo HaKJIIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

HUccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TEJA, HUMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynbc MarepuanbHOM TOUKH (Teda), CUCTEMBI MaTEpPUAIbHBIX TOYEK.
Nmnynbe cuimbl U U3MEHEHHE HMITyJIbca Tella. 3aKOH COXPAHEHUsS HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Pabota criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepuaslibHOW TOUkKu. Teopema 00 HU3MEHEHUH
KUHETUYECKOU SHEPIUH.

[ToreHumnanbHas DHEpPrusl. [ToreHumnanbHas DHEPrus yIpyro
nehopMHUpOBaHHOM  mpykuHbl.  [loTeHIManbHAas  SHEprust Tena  BONM3HU
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple W HENOTCHUWAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTCHIUAIIBHBIX CHWJI C M3MEHEHUEM MEXAHWYECKOW SHEPTHUM CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckre yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHUE: BOIAOMET, KOMED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[lepexon noTeHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3ydyenue abCONMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBsizu pabOThl CHUJIBI ¢ U3BMEHEHUEM MEXaHMYECKOW YHEPTrUu
TeJla Ha IPUMEpPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Paznen 3. MoJsiekyasipHast QU3MKa U TEPMOJAMHAMMKA

Tema 1. Ochogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJEKYISIPHO-KUHETUIECKON TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddys3usa. Xapaktep ABUKEHUS WU
B3aMMOJEHCTBUS YaCTHUI BewiectBa. Molenu CTpOeHUsi Ta3oB, XKUIAKOCTEH U
TBEPBIX TNl M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelei. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ usMmepenue. lllkama remneparyp
Llenbcus.



Mopens  unpeanpHOoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUYECKOW TEOpUM HJI€abHOTO ra3za. AOCONIOTHash TeMIiepaTypa Kak mepa
CpedHeW KUHETHMYECKOW SHEPruM TEIUIOBOrO JABMKEHMs vacTull rasza. lllkarma
temrieparyp KensBrna. 1'a3oBbie 3akoHbBI. YpaBHeHue MenneneeBa—KnanenpoHna.
3axon JlanbroHa. M3omponeccsl B UACATbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemecTtBa. ['paduueckoe mnpencTaBieHHWE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHu4yeckre yCTpOMCTBA M TMPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OmBITBI, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BemiecTBa, Qororpadun
MOJIEKYJI OPraHUYECKUX COECTUHEHUH.

OmnbIThl 110 U PY3UN )KUAKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Moguens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJEHCTBHUS.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOY AaBJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHUS UACAIBHOTO Tasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE WM3MEPEHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuxku

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CHUCTEeMBI U crioco0bI €€ n3meHneHnus. KonuuecTBo TerioTel U paboTta. BHyTpeHHssI
SHEpPrusl  OAHOATOMHOIO  HWAEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3Iy4YCeHHUE. Y JIeTbHasl TEIUIOEMKOCTh BEIIECTBA.
KonudecTBo TemIoThl npH TeIionepeaaye.

[Tonsitue 00 aauabatHom tpouecce. I[lepBblii 3aKOH TEPMOJIUHAMUKHU.
[IpumeHenue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Brtopoii 3akoH TepmoanHamuku. HeoOpatumMocTh po1IeCCOB B IPUPO/IE.

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBaHus SHEPruM B TEIUIOBBIX MamuHax. KoddduiueHT mone3Horo
nercTBus TermmoBord MammHbL Ilukn KapHo m ero xosdduimeHT moiie3Horo
JNeNCTBUSA. DKOJOTHYECKHE MPOOIEMBI TEIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA U MPAKTUYECKOE IMPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBON XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpPEHHEW 3HEpPruM Teia MPU COBEPIICHUH PadOThl: BHUIET
npoOKu u3 OYTBUIKK TOJ| JEUCTBUEM CXATOro BO3/yXa, HarpeBaHue sdupa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAITH ).

N3MeHeHne BHYTpEHHEN SHEPTUH (TeEMIIepaTypbl) Tea NpH TEeIionepeaye.

OnbIT 1Mo anauabaTHOMY pAacCIIMPEHUI0 BO3ayXxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENs BHYTPEHHET'0 CTOPaHUs], PEaKTUBHOTO
JBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

HN3mepenune yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

ITapoobpa3oBanre u KoHIeHcarus. Vcmapenne n kuneHue. AOCONIOTHAS |
OTHOCHUTENIbHAsI BJIAXKHOCTh Bo3ayxa. HacelmeHHbld map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT AaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamwioB. Kuakue kpuctauibl. CoBpemeHHble Marepuanbl. [lnaBnenune wu
KpUCTaJLTU3aIus. Y aenbpHas TerioTa miasienus. Cyoiaumanusi.

VYpaBHeHue TeroBoro 6anaHca.

TexHu4yeckre yCTpOMCTBAa M MNPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYyUYECHUS] COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAHOMAaTePUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHILIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Halntonenune HarpeBanus U MjiaBjieHUsl KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTaioB.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mMepeHne 0THOCUTENBHOM BIIA)KHOCTH BO3yXa.

Pa3znen 4. DinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
OnekTpu3auusi Tel. ODJEKTpUYecKHil 3apsan. J(Ba Buaa 3IEKTPUUYECKUX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil aneKTpuyecKuil 3apsi.
Onektpuueckoe rmojie. Hanpsok€HHOCTh  AnekTpuueckoro mojs.  [IpuHiun



CYINEPIIO3UILIUM BJICKTPUUYECKUX MOoJie. JIMHMKM HANps>KEHHOCTH 3JIEKTPUUYECKOTO
OJIAL.

PaGora cun  osnektpocrarmueckoro  mons.  [lorenmman.  PasHocTh
NOTEHIUANOB. [IpOBONHMKM W JHMAJIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JluanekTpuyeckas NpOHULAEMOCTb.

DnekTpoéMKocTh. KonaeHcaTop. DJIeKTpOEMKOCTh MIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsSKEHHOr0 KOHAeHCaTopa.

TexHuuecKkne YCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: BIIEKTPOCKOI,
AJIEKTPOMETP, DJJIEKTPOCTATHUYECKAsl 3alllUTa, 3a3eMJICHHE JJICKTPONpPHUOOpPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN arIapar, CTPYUHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3anmopeiicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxku é paznuunvix cpeoax

OJIEKTPUYECKAN TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
UcTtounuku Toka. Cumna toka. [IoCTOIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJEKTPUUECKOE COIMPOTUBICHUE. Y EIbHOE CONPOTHUBJIICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapAILICIBHOE, CMEIIAHHOE COSAUHEHNE TPOBOTHUKOB.

Pabora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOT O TOKA.

DIIEKTPOABIKYINASI CHJIA M BHYTPEHHEE CONPOTUBICHUE HCTOYHHKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 3JieKTpruyeckol 1enu. KopoTkoe 3amMbikaHHeE.

OJIEKTPOHHAsT ~ MPOBOAMMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOWCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOOHUKMY. CobcTBenHas U IIpUMeECHast IPOBOJIMMOCTh
nonynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHUKOBEIE TPUOOPHI.

DNEeKTpUUECKU TOK B  pacTBOpaX M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUHNAIMA. DIECKTPOJIN3.



OnexkTpudyeckuid TOK B ra3ax. CaMOCTOSTENbHBIM M HECaAMOCTOSATEIbHBIH
pa3psan. Monuus. [Inazma.

TexHuueckue ycTpoicTBA M MNPAKTUYECKOE NPHUMEHEHUE: aMIIEpMETP,
BOJITMETP, pEOCTaT, HCTOYHHKU TOKA, O3JIEKTPOHArpeBaTelibHbIE MpPUOOpHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN 11O/, TajJbBaHUKA.

Jlemoncmpayuu

N3mepenre cuiibl TOKAa U HANPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS UWIUHAPUYECKUX NPOBOAHUKOB OT JJIUHBI,
IUTOLIA/IM TTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEeIMHEHNE TPOBOIHUKOB.

[IpssiMoe wu3MepeHue >IeKTpoABMKYHIeH cuibl. KopoTkoe 3aMblKaHHe
raJIbBAHNYECKOT0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTB COIPOTHUBIICHHSI METAJIOB OT TEMIIEPATYpPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OAHOCTOPOHHSSI IPOBOJUMOCTD AUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepeHne 37eKTpOABMKYIIEH CUIbI UICTOYHUKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBIICHUSL.

Hab6monenue amekTpoiusa.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyHIECTBISETCS C
y4€TOM COZAEpKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OuoI0TNY, XUMHUH, Teorpady U TEXHOIOTHH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
TEopusi, HAOIIOACHNE, SIKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHHe CHUCTEMbl YpaBHEHUH, JHUHEHHass (QyHKIus,
napaloua, runepoosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIUN Ha OCH KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBIKEHUE B XKMBOW mpupoze, Auddy3usi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHbI TEIUIONEpPEAAUH, TEIIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBJIICHUS B AKUBOW IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBAa TBEPHABIX TeEN, KUAKOCTEH M



ra3oB, JJICKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJIWUTUYECKAsl TUCCOIMAIINS,
raJibBaHUKa.

l'eoepaghus: BNaxHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeusn: mpeodpa3oBaHHWE ABIKEHUN C UCTIOIH30BAHUEM MEXaHU3MOB,
y4éT TPEHHS B TEXHHUKE, TIOAIIUITHAUKN, WCIOIb30BAHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U Jpyrue), IABUTATENIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOMUIBHUK, KOHIUIIUOHEDP, TEXHOIOTHH
MOJTY4CHHsSI COBPEMEHHBIX MaTepHaioB, B TOM UHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, SJIEKTPOCTaTHUeCKas 3alluTa, 3a3eMJICHHE DJIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KIJACC

Pasznen 4. dinekTrpoauHaMuka

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKYUA

[ToctositHHbIE  MarHuThl.  B3aMMOAEHUCTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe 1mone. Bektop MarHWTHOM HWHAYKUMM. [IpuHUOMIO Cyneprno3uiuu
MAarHUTHBIX MOJeW. JInHMM mMarHuTHOM WHAYKUMW. KapTuHa JIMHWKA MarHUTHOU
WHYKIUH TOJIsI TOCTOSIHHBIX MAarHUTOB.

MarauTHoe T10J€ TPOBOJHMKA C TOKOM. KapTuHa JMHUI WHIYKIUU
MarHMTHOTO MOJISI JUIMHHOTO MPSAMOro MPOBOJAHUKA U 3aMKHYTOTO KOJIBI[EBOTO
POBOJIHMKA, KAaTYIIKU ¢ TOKOM. OmnbIT DpcTeaa. BzaumoelicTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuiia Jlopenua, €€ MOJyJib U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHOW YaCTHIIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.

SBneHne DIIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
WHIYKIMUA. OJIEKTPOABIKYIIAS CWIA HWHIAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu dapanes.

BuxpeBoe anektpuueckoe moje. OIEKTPOABMKYIIAS CHIA WHAYKIHU B
MIPOBOJHUKE, TBMKYIIIEMCS TOCTYNATEIbHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NaaykTuBHOCTh.  SIBJ€HHME CAMOMHIYKIIMU. OJEKTPOJABIDKYIIAs  CHUJIA
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE MPHUMEHEHUE: IOCTOSHHBIE
MAarHMWThl, 3JIEKTPOMArHUTHI, 3JICKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHIl, UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM IOJIEM.

JIvHUM MHOYKIIMA MAarHUTHOT'O TTOJISL.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBrIeHHE DIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTb 3JIEKTPOJBIKYIIEH CHUIIbI MHAYKIHUUA OT CKOPOCTH H3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBneHne caMOMHAYKIUH.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHrne MarHuTHOr O 101 KaTYIIKU C TOKOM.

HccnenoBanne nevcTBUs MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIEHUSA 2JIEKTPOMATHUTHOW UHAYKIUH.

Pa3nen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMacHumHble KO1e0aHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanms. [lepmon, wacrora, ammuntyaa u ($aza KoieOaHUH.
[IpyxuHHBIN MasTHUK. MareMaTU4ecKuil MasTHUK. Y paBHEHHE TapMOHHYECKHUX
kosnebanuit. [IpeBpaiiieHre HEprun Mpy rapMOHUYECKUX KOJICOaHUSIX.

Konebarensubiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJIEOAHUS B
UealbHOM KOJe0AaTeIbHOM KOHTYpe. AHAJIOrUs MEXAYy MEXaHUYECKUMH U
ANEKTPOMarHuTHIMU KojeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJCAIbHOM KOJIeOaTEIbHOM KOHTYPE.

[IpencraBienre o 3aTyxarouux KojeOaHusX. BeIHYK€HHbIE MEXaHUYECKUE
koneOanus. Pezonanc. BeiHYKI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUs.

Ilepemennblii TOK. CHUHYCOMAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ M JIEUCTBYIOLEE 3HAYEHUE CHUJIbI TOKA U
HAIPSKEHUS.

Tpancdopmarop. IIpousBoacTBo, nepenaya U NOTPEOJICHUE FNEKTPUUECKOM
SHEPruM. JKOJOTMYECKUE PUCKHU TPU MPOU3BOJCTBE eKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: SJIECKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TUHHUH JIEKTpOonepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoieOAaTenbHON CHUCTEMBbl (MIPY>KUHHBIA WM
MaTEeMaTH4YECKUM MasiTHUK ).



Habmonenue 3aryxaromux KojaeOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS!.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAPSDKEHUSI OT BPEMEHM) ISl
AIIEKTPOMArHUTHBIX KOJIEOaHMIA.

Pe3onanc mnpu mociieoBaTeIbHOM COEAMHEHUU PE3UCTOpPa, KaTyIIKH
MHYKTUBHOCTH M KOHJIEHCATOpA.

Mogenb TUHUYU AJIEKTpONepeaauH.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

UccnenoBanre 3aBUCUMOCTH NEPUOA MaJbIX KOJeOaHUN rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne NEpeMEHHOr0 TOKa B LENM W3 IOCIENO0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHenus. Ilepuoa. CxkopocThb
pacrpocTpaHeHuss W JuiMHa BOJHBL. [lomepeyHble W MOpPOJOJIBHBIE BOJIHBIL.
Nutepdepentus u audpaxims MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMATrHUTHBIC BOJHBI. Y CIOBHUS M3YUYCHUS SJIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B anekrpomarautHoii BonHe. CBoMCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XKEHUE, MPETOMIICHUE, MOISpHU3aIs, TUPpaKius,
untepdepenius. CKoOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

[[Ixana >MeKTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLIMTBI paguOCBs3U U TeNeBUACHUS. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBAas JWArHOCTHMKAa B TEXHHKE W MEIWIIMHE, paaap,
paguonpuEMHUK, TEICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U IPOOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Habmronenue orpakeHust U IpeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGntonenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJO0M M
YacTOTOU KOJIEOaHUH.



UccnenoBanre  CBOMCTB ~ DJIGKTPOMAarHUTHBIX  BOJIH: OTpaKECHHUE,
npesioMIIeHHE, MoNsipu3anus, udpakius, nHTephepeHITs.

Tema 3. Onmuka

l'eomerpuueckas onruka. lIpsmonnHelHOE pacnpoCTpaHEHUWE CBETa B
oaHopoaHou cpexe. Jlyu cBera. ToueuHbId HCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI oTpaxeHus: cBeta. [locTpoenne n3oOpaxeHuit B
IUIOCKOM 3€pKaJie.

[Ipenomienue cBera. 3akOoHbI MPETOMIIEHUS CBeTa. AOCOIMIOTHBIN MMOKa3aTelNb
npenomienus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenpHblii yros IOJIHOIO
BHYTPEHHET0 OTPAYKEHHUSI.

Hucniepcus ceeta. ClioxHBIN cocTaB Oenoro ceera. LBer.

CobOuparomue u pacceuBarolde JuH3bL. ToHkas mauH3a. DOKycHOE
pacCTOsIHME W ONTHYecKash cuja TOHKOM JuH3bl. [locTpoeHue wn3o0OpakeHuili B
coOuparolux U pacceuBaromux auH3ax. Gopmyna TOHKON JUH3BI. YBelUYEHUE,
JaBAEMO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHblE HCTOYHMKHU.
VYcnoBust HaOMOEHWS MAaKCUMyMOB M MHUHHUMYMOB B UHTEp(EpEHIIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

HNudpakus cBera. JudpakuuonHas pemérka. YcCIOBUE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB TIIpM NAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M IIPAKTHUYECKOE IIPUMEHEHME: OYKH, JIYIa,
doroanmnapaT, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITMOHHAS PEIIETKA, TTOJSIPOUI.

Jemoncmpayuu

[IpsMonuHEHOE pPACHpPOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTtuyeckre mpruOopBkI.

[TonnHOE BHyTpeHHEE OTpakeHne. Mozellb CBETOBOJA.

HccnenoBanue cBOMCTB N300paK€HUH B TMH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Habmonenne natepdepeHnn crera.

Habmonerne nudpakiuy cBera.

Habmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIIbIO PU3MBI.

[Tonydenne ciekTpa ¢ MOMOIIBLIO TUPPAKIIMOHHON PEIIETKH.

HaOmronenue nonspusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl



N3mepenue nokazarens NpeaoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB H300paKEHUI B JTMH3AX.
HabGmtonenune nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIEUAJIBLHON TEOPUH OTHOCUTEIbHOCTH
['panuupl  OPUMEHUMOCTHM  KJIacCMYeCKOM  MmexaHuku.  [locTynarel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DWHILITEHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU M COKpPAIICHUE
JUTHHBI.
DHeprusi 1 UMIYJIbC PENITUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3H€pFI/I€I>JI U UMITYJIbCOM pGHHTHBHCTCKOﬁ qaCTHUILBI. QHGPPHH
ITOKOA.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®ortonsl. opmyna [Inanka cBsizu 3HEpruu GOTOHA C €ro YaCTOTOM. DHEprus
U UMIyJbC (HOTOHA.

OTtkpeiTue u uccnenoBanue Gorodddexra. Onwitel A. I'. CtoneroBa. 3aKOHBI
dbotoaddexra. YpaBuenue DHIuTeHa 11 Pororddekra. «KpacHas rpaHuna»
dbotoaddekra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHu4yeckre YCTpPOWCTBA U NPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doTongaTumk, coaHeyHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®otord(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOW IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHEro (poToaddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pezepdopnia mo paccesHuro 0 -4acTHII.
[Inanerapnas mopenb artoma. [loctynatel bopa. M3nydeHune W mOromieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS SHEPTHMM Ha JpYyro. Bumsl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPOA.

BonnoBsie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOJTHOBOM
TyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3J1y4YCHHE.

TexHu4ecknue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHME: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Habnronenue muHelyaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

HaOmronenue TMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJOKHOCTh CTPOEHMS siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paguoakTuBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, TamMMa-U3ITy4dCHHUS.
BnusiHne paanoakTUBHOCTH HA KUBbBIE OPTaHU3MBI.

OtkpeiTHE TIPOTOHA M HeWTpoHa. HykionHass monens sjapa I'eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbsda-pacnan. ODNEKTpOHHBIA U TO3UTPOHHBIA Oera-pacman. [amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. [edekt maccol sapa.

S nepHble peakuuu. JlesieHue u cCUHTE3 SAEP.

Anepusiii peaktop. Tepmosinepubiii cunTe3. [IpobOiieMbl M MEPCHEKTUBHI
SIICPHOM YHEPrE€TUKU. DKOJIOTMUECKUE ACTIEKTHI IAEPHON SHEPTETUKH.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAOMIOCHUS U PETUCTPALIUN AIIEMEHTAPHBIX YACTHII.

@yH1aMEHTaJIbHbIE B3aUMOAEHCTBUS. EMMHCTBO (pU3NUECKON KAPTUHBI MUPA.

TexHuueckue yCcTpoONCTBA U IMPAKTUYECKOE NPUMEHEHHUE: TO3UMETpP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YACTHIL.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuvl

UccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTorpadusim).

Paspnes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

DTarnbl pa3BUTHUS acTpoHOMUU. [IpukiiagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bénnoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHUJIUMOE
JIBIDKEHHE.

ComnHeunas cucreMa.

Comuue. ConHeuHass akTUBHOCThb. M cTounuk sHeprum ConHUA W 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamMma «CHeKTpalibHBIM Kjacc —
CBETUMOCTB». 3BE3/bI TJIABHOM IIOCJIEIOBATEIHPHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTb» ISl 3BE3]l TJIABHOW IOCIIEIOBATEIBHOCTH. BHYyTpeHHee cTpoeHue



3B€31. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3BoionuMU CoJiHIa U
3BE3]1. DTambl )KU3HHU 3BE3I.

Muneunbiii I[lyts — nHama I'anaktuka. Ilonoxkenue u nBuwkeHue CoyiHIIA B
lNanmaktrke. Tunel ranaktuk. Paguoranaktuky u kBa3zapel. YEpHbIE IBIPBI B sAApax
rajaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopust bonbmioro B3peiBa. PenukToBoe n3nydeHue.

Macumrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnrlie npobsieMbl aCTpOHOMUMU.

Vuenuueckue nabnooenus

HaOmronennsi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUM NI ONpe/eleHUs MOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31sA CEBEPHOrO MOJYIIAPUS U SIPKUE 3BE3BL.

Hab6monenus B Teneckon JIyHsl, uranet, Miednoro [1ytw.

O6o0maroiee NOBTOpPeHUE

Ponr ¢u3uku W acTpOHOMUHM B DKOHOMHUYECKOWM, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOM cepax NesTeTbHOCTH YelIOBeKa, POjb U MEeCTO (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOM HAyYHOH KapTHHE MHpPA, POJb PU3NUECKON TEOPUHU
B (OpMUpPOBAaHMM TPEACTABICHUN O (PU3NUECKON KapTUHE MHpaA, MECTO
dbu3nYecKor KapTUHBI MUpa B OOIIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABJIEHUN O IPUPOLE.

MexknpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 0a30BOro ypoBHsl B 11 kiacce oCyIIeCTBISETCS C
Y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTE€MaTHUKH,
OMOJI0THH, XUMHH, Teorpadn U TEXHOJIOTUH.

Mesxcnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHUEM METOJIOB HAay4YHOTO
MO3HAHUS: SIBJICHUE, HAy4YHBIH (pakT, rumore3a, (pU3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HaOJII0IeHNE, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pelieHHE CHUCTEMBl YPaBHEHHUH, TPUTOHOMETPUYECKUE
GYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBl M HMX MPOCKIWH HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTapHbIX (YHKIMM, TpU3HAKU TOJ00MS TPEYroJbHUKOB,
oTpeieNieHHE TUIOMIAIN TUTIOCKUX QPUTyp v 00bEMa Ted.

buonocus: »nekTpudeckue SIBICHUS B KUBOM TMpUpOJie, KojieOaTelbHbIC
JIBW)KEHUS B )KUBOW MPUPOJIC, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOJE, NECUCTBUEC
pajranuy Ha )KUBbIE OPIraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeN, MEXaHW3Mbl O0Opa30BaHMs KPUCTAUTMUECKOW PEMIETKH, CIEKTPATbHBIN
aHaJu3.



l'eocpagpusi:  marHuTHBIE TIONIOCA 3€MJIM, 3alieKd MArHUTHBIX PV,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCEHUM.

Texnonocusa: JNVHUM DSJIEKTPONEpENady, TEHEpPATOpP MNEPEMEHHOTO TOKa,
3JIEKTPOJABUIATENIb, WHAYKLIMOHHAS II€Yb, pafap, PaauONPUEMHUK, TEIEBU3O0D,
anteHHa, TteinedoH, CBY-meub, MPOEKIIMOHHBIN amnmapar, BOJOKOHHAs OINTHKA,
conHeyHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenne yueOHoOro mpenMera «®dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIKHO OOECIEUUTh JOCTUKEHUE CIIEYIOIINX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIBTAThl OCBOCHUS YueOHOTo npeameTra «PU3uKay JOJKHBI
OTpakaTb T'OTOBHOCTh M CIOCOOHOCTh OOYYarOUIMXCA PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW MO3WIMEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIIECTBa, PaCHIMPEHHE >KU3HEHHOTO
ONbITAa U OMNbBITA JIEITEILHOCTH B MPOLIECCE PEaTM3allii OCHOBHBIX HAIPABICHUU
BOCIUTATEIbHOMN AEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMUA 00YUaIOIIErocs KaK aKTUBHOTO H
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

NPUHSATUE  TPATUIMOHHBIX  OOIIEYEIIOBEUECKUX T'YMAHUCTUYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpPECAX TI'Pa)KAAHCKOTO
o01IeCcTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIEVCTBOBATh C COLMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JESATEIBHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTh pOCCUICKOIN IpaK1aHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
pPOCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPHEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJA B MOCTPOCHUE YCTOWIMBOTO OYIyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIKOUAs ICTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero GuU3n4ecKoil Hayke;



5) TpyA0BOr0 BOCTIMTAHUSI:

UHTEpEC K pa3IMyHbIM cdepaM MNpoPecCHOHAIBHONU AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEPIIAaTh OCOZHAHHBINA BHIOOP
Oynymiei mpodeccun U peaanu30BbIBaTh COOCTBEHHBIC )KU3HECHHBIEC IJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(Gbu3KMKU Ha TPOTSKEHUHU BCEU KU3HH,

6) 3K0JIOrM4ecKOro BOCIIHTAHNS

c(hOpMUPOBAHHOCTb JKOJOTMUYECKOM KYJIBTYpPbl, OCO3HaHUE TJIOOATHLHOTO
XapakTepa PKOJIOTHUECKUX MpodieM;

IJIAHUPOBAHUE U OCYILECTBIEHHUE JCUCTBUM B OKPYKAIOIIEH Cpele HA OCHOBE
3HAHUS LEJIeH YCTOWUYNBOIO Pa3BUTHS YEIIOBEYECTBA;

pacuidpeHue OmbiTa JAEATeTbHOCTU HKOJOTMYECKON HaNpaBJIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (PU3uKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PU3NUECKON HAYKH;

OCO3HAaHHE LEHHOCTH HAy4YHON [EATEIbHOCTH, T'OTOBHOCTh B IPOLIECCE
u3ydeHus: (QU3MKKA ~ OCYIIECTBJISATH  NPOEKTHYIO U HCCIENOBATEIbCKYIO
NEeATebHOCTh UHANBUIYAIIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
baszoBble jlornuecKkue 1eicTBUA:
CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEJU JIeITEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH W MPOTUBOPEYMSI B  PaccMaTpUBAEMbIX
(bU3HIECKUX SIBIICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHUs] TPOOJEeMbl C y4ETOM aHajlu3a MMEIOLIUXCS
MaTepHUaJbHbIX U HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JIEATEIIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJSIM, OIIEHUBATh PUCKH MOCIEACTBUMN NESITENbHOCTH;
KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  PEaJIbHOIO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOIIEM.
basoBble ucciaenoBare/ibCKHe AeHCTBHSA
BJIQJIETh HAYYHOU TEPMHUHOJIOTHUEH, KIFOYEBHIMU MOHATHUAMH M METOIaMHU
bu3znuecKon HAyKU;



BJIAJICTh HaBBIKAMHU Y4EOHO-UCCIIEA0BATEIIBCKOW U MTPOCKTHOM JIEATEILHOCTH
B o0yactu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY ITOUCKY
METOJIOB pElIeHUs 3a7ad (U3HUECKOTO COJEepKaHUs, MPUMEHEHHUIO Pa3TUYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHJAMH JCATCIBHOCTH TIO TIOJIYYCHHIO HOBOTO 3HAHHS, €r0
UHTEpIpEeTallii, NPeoOpa3oBaHUI0 M TPUMEHEHUI0 B PaA3IMYHBIX y4eOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHNN YUYE€OHBIX MTPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3a/1ady,
BBIJIBUTATh THUIIOTE3y €€ peIleHUs, HaXOAWTh apryMEHTHI IS JIOKa3aTelIbCTBa
CBOMX YTBEP)KIICHMIA, 3a/1aBaTh TapaMEeTPhl U KPUTEPUHU PEIICHHUS;

AHAM3UPOBATh TIONYYCHHBIC B XOJE PEIICHUS 3aJa4dl  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpPMYJIHPOBATh COOCTBEHHBIC 3aJauyd B 00pa30BaTEIHHOU
JESTENHHOCTH, B TOM YHCIIC TIPU U3YUYCHUH (PU3UKHY;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

yMeTh TICPEHOCHTHh 3HaHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KU3ZHENEATEITbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, MTPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHSI;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TOJydeHUs WH(pOpMaIuu (U3HIEeCKOro COACpKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh TIOWCK, aHAJIW3,
CUCTEMAaTH3AIMI0 U HHTEpIpeTanuio WHGOPMAIMK Pa3IUYHbIX BUIOB W (OpPM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PENICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3aa9 ¢ CcOOMoJicHHeM TpeOOBaHUH DPrOHOMHMKH, TEXHHUKH OC30IIaCHOCTH,
TUTHCHBI, PECypcOCOCpEeKCHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COACpXKAHUS B pa3jMYHBIX (dopMarax ¢
y4€TOM Ha3Ha4YCHHS WH()OPMAIIUU | TIEJIEBOM ayTUTOPHUH, BBIOUpAsi ONTUMATIBLHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHA:
OCYHIECTBJIATh OOIIEHHWE Ha Yypokax (U3MKKM W BO BHE-ypPOUHOM
NEeSATENbHOCTH;



pacro3HaBaTh MPEANOCHUIIKM  KOH(GIUKTHBIX CUTyallud HW  CMsT4arh
KOH(DJIMKTHI;

Pa3BEPHYTO U JIOTMYHO H3J1araTb CBOK TOYKY 3pPEHHSI C HCIOJIb30BAHHUEM
SI3BIKOBBIX CPE/CTB;

MIOHMMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUAYaIbHOU
paboTHI;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBUH C Y4ETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN Ka)JOr0 YJICHA KOJJIEKTUBA;

NpUHUMATh I[€1M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JIOCTUKECHHUIO: COCTaBJAThH IUIAH JICHCTBHM,
pacrpenensaTh pojid C YYETOM MHEHUM YYacCTHUKOB, OOCYXIATh pPE3yJIbTaThl
COBMECTHOM paboThI;

OIIEHUBATh KA4€CTBO CBOEro BKJIaJa M KaXKIOrO y4YaCTHUKA KOMaHIbl B
o0IIMiA pe3ysbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

peyiaraTb HOBBIE MPOEKTHI, OICHWBATh HJAEU C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUSIX, TPOSABIIATH TBOPYECTBO M BOOOPaKEHUE, OBITh MHUIIUATUBHBIM.

PerysiTuBHBIE YHUBEpPCAJIbHbIE yueOHbIE TeiiCTBUS
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBIISTh MO3HABATENBHYIO JCSITEIbHOCTh B 00JIacTH
GU3MKH W aCTPOHOMHH, BBISBISITH MPOOJIEMBI, CTaBUTh M (HOPMYIHPOBATH
COOCTBEHHBIE 3aJ1a4H;

CaMOCTOSITENTFHO COCTAaBJIATh IUIAH PEIHICHHUS PACUYETHBIX M KaueCTBEHHBIX
3aj1ad, MJIaH BBIMOJHEHUS MMPAKTUIECKONW paboThl ¢ YUETOM MMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

paciupsTh paMK1 y4eOHOT0 IpeaMeTa Ha OCHOBE JIMUHBIX MPEANOuTEeHUH;

JieNlaTh  OCO3HAHHBIA BBIOOp, apryMEHTUpOBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULHUA B 00JacTH
($U3MKH, TOCTOSTHHO MOBBIIIATH CBOW 00pPa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIN HHTE/UIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JESITEIBHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YNIbTATOB IIEIISIM;

BJaJeTh  HABBIKAMU  TIO3HABaTeNIbHOM  pedrexkcun Kak  OCO3HaHUS
COBEpIIAEMBbIX JEHCTBUI M MBICIUTENBHBIX MPOLIECCOB, WX pPE3yJIbTaTOB U
OCHOBaHUIA;



UCIIOJIb30BaTh MPUEMBI peIIEeKCUH ISl OLICHKH CUTYaIlMH, BHIOOpAa BEPHOTO
pEIlICHHUS;

YMETh OIICHUBAaTh PUCKHM W CBOECBPEMEHHO IPUHUMATH PEHIEHUS IO HX
CHIKCHHUIO;

NPUHUMATh MOTHUBBI W apryMEHTBI JPYIHMX TIPU aHAJM3Ee pPEe3yIbTaTOB
NeSITeNbHOCTH;

NPUHUMATH ce0sl, TOHUMAast CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYIHMX TIPU aHAW3e pPe3yIbTaTOB
NESATENHHOCTH;

NpU3HABaTh CBOE MPABO M MPABO APYTUX HA OMIMOKH.

B mporecce qocTmwkeHUs TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe i1 YPOBHS CpPEIHEro o0Imero oOpa3oBaHUs Yy OO0ydYarolmuxcs
COBEPILEHCTBYETCS AMOIMOHAJIHBIN UHTEJJIEKT, pe/Ioiaraloun
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUSI, BKIIFOYAIOIIETO CTIOCOOHOCTh TTOHUMATh CBOE AMOIMOHATBHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHATILHOM cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpEryJIMpPOBaHUs, BKIIOUYAIOIIETO CAaMOKOHTPOJb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEICHHE, CIIOCOOHOCTh aManmTUPOBAThCS K
AMOIMOHAIILHBIM U3MEHECHHSIM | TIPOSBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO eI U
yCrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JCHCTBOBATH MCXOMSl U3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIECH CIIOCOOHOCTh MIOHUMATh AMOIIMOHATIBLHOE COCTOSTHUE
JIPYruX, YYUTHIBATH €ro TMpPH OCYIIECTBIECHWU OOIIEHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATH OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(IUKTHL.

INPE/IMETHBIE PE3YJIBTATBI

K xonmy obyuenuss B 10 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y OO YJAOITUXCS YMCHHM:

JEMOHCTPUPOBATh Ha IpUMEpax poJib B MecTO (pu3MKu B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOW KapTUHbI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKU WU
TEXHOJIOTHH, B TPAKTUYECKOUN AEATEIbHOCTH JIFOJIEH;

YYUTBIBATh TPAHMUIBI TPHUMEHECHHS M3YYCHHBIX (U3UYCCKUX MOJICIICH:
MaTtepualabHasi TOUYKa, HHEpIMaibHasl cucTeMa OoTcuéra, abCOM0THO TBEPIOE TEIIO,
UJICAUTbHBIN Ta3, MOJAEIU CTPOCHUS Ta30B, KUAKOCTEW U TBEPABIX TEJI, TOUYCUHBIN
AJICKTPUYECKUH 3apsii PU peIieHnH PU3NUECKUX 3aj1ay;



pacro3HaBaTh (pU3UMYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXaHHWKH, MOJICKYJISIPHO-KUHETHYECKOM TEOPUM CTPOCHHMS BEIECTBA U
JJICKTPOAMHAMUKHU:  PAaBHOMEPHOE M  PaBHOYCKOPCHHOE  IPSIMOJIMHEHHOE
JBIDKEHUE, CBOOOMHOE TAJeHWUE TeJ, ABWKEHUE 110 OKPYKHOCTH, WHEPIIUS,
B3auMojieicTBHUE Tel, Tuddy3us, OpOyHOBCKOE IBMKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPJIBIX TEII, K3MEHEHUE 00bEMaA TeJI IIPU HarpeBaHUM (OXJIaXKICHUH), TEIJIOBOE
paBHOBECHE, HCIIApCHHE, KOHACHCAIMS, TUIABJICHUEC, KPHCTALIN3AIUS, KUIICHHE,
BJIQKHOCTh BO3/yXa, MTOBBIIICHUE TABJICHHS T'a3a MPU €ro HAarpEBaHUH B 3aKPHITOM
cocylle, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHHMS Traza B H30IpoIleccax,
AJICKTpHU3AIUS TEJI, B3aUMOCHCTBHE 3aps/I0B;

OIMUCBHIBATh MEXAHUYECKOE JBMKEHHE, HCIOIB3YyS (DH3NYSCKUE BEIIMYMHBI:
KOOpJIMHaTa, MYyTh, IMEpPEMEIICHUEe, CKOPOCTh, YCKOpPEHHEe, Macca Tela, CuJa,
UMITYJIbC Te€Jla, KMHETHYECKas HHEprus, MOTEHIMaIbHasl YHEPTUusi, MeXaHudecKas
paboTta, MexXaHWYECKas MOIIMHOCTh;, NIPU OMNHCAaHWMU TMPABWIHHO TPAKTOBATH
(Gbu3HUeCKNii CMBICT MCIOIB3YyEeMbIX BEIMYWH, WX OOO3HAYCHHS W €IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIONINE JAHHYIO (U3UYECKYIO BEIMYMUHY C IPYTUMHU
BEJIMYNHAMU;

ONMHUCBHIBATh M3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUA,
UCTIONB3Ys (U3WYECKUE BEIWYWHBI: JJTAaBICHHWE Tas3a, TeMIeparypa, CpEIHSs
KMHETUYECKAasl SHEPTHsI XaOTHYECKOT'0 JABMKCHHUS MOJIEKYJ, CPEIHEKBAIpaTUIHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHeprusi, pabora rasa,
KO()(PUIIMCHT TMOJE3HOr0 JICMCTBUS TEIUIOBOI'O JIBUTATENsd; TPH OINHUCAHUHU
NPAaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIONB3YEMBIX BEIUYHH, WX
0o0O3HAUeHUs W EAWHMIBI, HaXOAUTh (OPMYJBI, CBS3BIBAIONIME JaHHYIO
(bU3UYECKYIO0 BETUYMHY C IPYTUMHU BEJTUUHNHAM;

OIMUCHIBATh M3YYCHHBIC JICKTPUICCKUE CBOMCTBA BEIIECTBA U DJICKTPHICCKUE
sBJICHHUS (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BEITUYHMHBI: DJICKTPUUSCKHUA 3aps,
ANEKTPUUECKOE T0JIe, HAMPSOKEHHOCTD IOJIS, MMOTEHIINAJ, pa3HOCTh MOTCHIINAJIOB;
NPy ONMUCAHWM TIPABWIBHO TPAKTOBATH (DU3UYECKUM CMBICT HCIOIb3yEeMbIX
BEIMYMH, WX OOO3HAUCHWUS W CIWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 (U3HYECKYIO BEIHYHUHY C IPYTUMH BEIIMYNHAMU;

aHaJTM3UPOBATh (PU3UYECKHE MPOLECChl U SBJICHUS, UCIOIB3YSd (PU3HUECKUE
3aKOHBI M TIPUHIIMIIBL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHWS MEXaHWYeCKOW DHEPruH, 3aKOH COXPaHEHHUS WMITYJIbCa,
NPUHIAI CYTEPIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHUCTEM
0TCuéTa, MOJEKYJIIPHO-KMHETHYECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBS3b CpeAHEH KMHETHYECKOM SHEPTUU TEIUIOBOTI'O JIBMXKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MEePBbIi 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHHUS
AJIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pas3iuyaTh CJIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIIOBUS (IpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIMIBI JEHCTBUS MalllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; Pa3ivyaTh YCIOBHUA X O€30MACHOI0 MCIOJb30BaHUS B
TIOBCEIHEBHOU KU3HU;

BBITIONTHATh DKCIEPUMEHTHI 10 HCCIENOBAHUI0 (U3UYECKUX SIBICHUU H
MPOILIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMN, MPU 3TOM
dbopmynupoBath mpoOJeMy/3ajady U TUINOTE3Yy Y4€OHOro HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO OOOpYJIOBaHUsS, MPOBOJIUTH OMNBIT U
(dbopMyIHpOBaTH BHIBOBL;

OCYIIECTBIISAThH MPSAMbBIC M KOCBEHHBIC MU3MEPECHUS (PU3UUECKUX BEIUYUH, TIPU
ATOM BBIOMpPATh ONTHUMAJIBHBIA CHOCOO M3MEPEHUS M HMCIOJIb30BaTh M3BECTHHIE
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh  3aBUCHMOCTH  MEXAY  (PU3NYECKMMH  BEIMYMHAMH  C
UCIIOJIb30BAHUEM MPSIMBIX HM3MEPEHHI, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(uKCcHpOBaTh PE3YNbTATHl IMOJYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B
BUJIE TaOIUI U TpadUKOB, I€TaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEI0OBAHNUS,

coOJII01aTh MpaBmiia 0€30MacHOr0 TpyJa MpHU MPOBEACHUU HUCCIEIOBAHUMN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM U MPOEKTHOU
JESATENbHOCTA C MCIONb30BAHUEM HM3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000opy1I0BaHUS;

pemaTth pacuéTHbIE 3a7a4¥l C SBHO 3aJJaHHOW (DU3UYECKONM MOJIETBIO,
UCIOJIB3Ysl (PU3MUECKUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3a/1a4u
BbIOMpATh (PU3UUECKYI0 MOJENb, BBIACIATh (PU3NYECKHE BEIMYMUHBI U (HOPMYIIHI,
HEOoOXOo/MMbIE ISl €€ pEelleHUsl, MPOBOAUTH Pacdy€Thl M OLICHUBATh PEaTbHOCTh
MOJTyYEHHOT'0 3HAYCHUS (PU3NUECKON BETUINHBL

peniaTh Ka4eCTBEHHBIE 33/1aUd: BHICTPAUBATh JOTUYECKU HEMIPOTUBOPECUUBYIO
LENOYKY PpacCyXICHHIl ¢ ONOpold Ha H3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue sIBICHUS;

UCIONIb30BaTh ~ NpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINU
U TpeJCTaBlieHUs Y4eOHOM U HAy4YHO-TIOMYJISIpHOM MH(OpMalUY, MOIYYSeHHONW U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOIyYaeMyt0 HH(OpMAIIHIO;

IPUBOJIUTH MMPUMEPHI BKJIAJa POCCUUCKUX U 3apyOEKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLECCOB OKPYXAIOLIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHHS IO (PU3MKE B TMOBCEIHEBHON >KU3HU
i obecriedeHust 0€30MacHOCTU MPH OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU



YCTPOUCTBAMH, JJISI COXPAHEHUS 3JI0POBbS U COOIOJICHUSI HOPM DKOJOTHUYECKOTO
MOBEJICHUS B OKPY’KAIOIIEN CpEAE;

paboTaTh B TpYIIEe C BBHIIOJHEHUEM Pa3IUYHBIX COLUAILHBIX POJIEH,
IJIAaHUPOBATh palbOTy TPYIIbI, pPalUOHATBHO pacHpeAessiTh O0S3aHHOCTH U
IJIAaHUPOBATh JICSITEIHLHOCTh B HECTAHJAAPTHBIX CUTYaAIMSIX, aJCKBAaTHO OIIEHUBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM IPOOIJIEMBI.

K konmy obyuenus B 11 kJjacce mpeaMeTHbIE Pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUTUXCS YMEHHUI:

JEMOHCTPUPOBATh Ha IpUMEpax poyib U MeCTOo (pu3uku B (HOpPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTHUHbI MHUpPaA, B PA3BUTUU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW AEATEIIBHOCTU JIOAEH, LEIOCTHOCTh W E€IUHCTBO
($u3nYecKol KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl TPUMEHEHUS HW3YyYEHHBIX (QPU3NYECKUX MOJENei:
TOYEUHBINA AIEKTPUYECKUN 3apsil, JIyd CBETa, TOUYECUHBIN UCTOYHHUK CBETA, JIEpHAs
MOJIETTh aTOMa, HYKJIOHHAs MOJETh aTOMHOTO SApa TPH PEIICHUH (PU3UIECKUX
3a7ad4;

pacno3HaBaTh (PU3NYECKHE SABJICHHS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3UKU: DIIEKTPUUECKAs] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBUE
MAarHuTOB, DJIGKTPOMArHUTHAasi WHAYKIUSA, JEHUCTBHE MArHUTHOrO TIOJSI Ha
IPOBOJHUK C TOKOM M JBWXKYIIMKICS 3apsill, AJEKTPOMArHUTHBIE KoyieOaHUA U
BOJIHBI, TPSIMOJIMHENHOE PACHPOCTPAHEHHE CBETA, OTPa)XKE€HUE, MPEIOMIICHUE,
unTtepdepeHuus, audppakiuuss ¢ [OJsSpU3alus CBeTa, JUCIEpPCHUsl CBETA,
dotoanekrpuueckuii 3pdext (poroaddekT), cBeTOBOE NaBIeHNE, BOSHUKHOBEHUE
JMHENYATOrO0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHas
PaINOaKTUBHOCTB;

OMUCHIBATh W3YYCHHbIC CBOMCTBA BEIHIECCTBA (IEKTPUUECKUE, MATHUTHBIC,
ONTHUYECKUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTb  pa3IMYHBIX  cped) |
AJIEKTPOMArHUTHBIE sIBJIEHUS (TIPOLIECCHI), UCIOJIb3Ysl (DU3NUYECKHUE BEIUYMUHBI:
AIEKTPUYECKUN 3apsijl, CWJa TOKA, DJIEKTPUUECKOE HANpSIKEHUE, DICKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIKYIAs CHJia, paboTa TOKa,
WHAYKLIHAST MarHUTHOro mnois, cwia Awmmepa, cwia JlopeHna, MHAYKTHUBHOCTH
KATYIIKW, SHEPrusl 3JIEKTPUYECKOr0 M MArHUTHOIO IMOJEH, MEepHOoJ M YacToTa
KojeOaHull B KojeOaTeNbHOM KOHTYpE, 3aps]l U CHJIa TOKa B IIpoIecce
FapMOHUYECKUX DJEKTPOMATHUTHBIX KoJieOaHWil, (OKYCHOE pacCTOSHUE U
ONTHYECKas CHUjia JIMH3bI, MPU ONMHCAHUM MPABUIBHO TPAKTOBATh (HU3UUECKUI
CMBICIT HCIIOJIb3YEMBIX BEIUYMH, MX OO0O3HA4YEeHHs] W EIUHHIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIONIME JIAaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMH
BEIIMYHNHAMU;



OMUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIONb3Ys
¢dbusznyueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUsi M UMITYJIbC (OTOHA, IEPUO]T TOTypacIaa, SHEPTUSI CBA3U
ATOMHBIX SiJIep, MpPU OIMUCAHWM MPABWIBHO TPAKTOBAaTh (DU3MUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIWYUH, MX OO0O3HAYEHUS U E€IUHHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBSA3BIBAIONIUE JAHHYI0 (U3HYECKYI0 BEJIMYMHY C JPYTMMH BEJIUYHHAMU,
BBIYHCIISATH 3HAUCHNUE (DU3NIECKON BEITMYUHBI;

aHAJTM3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCMOIL3Yd (PU3HUECKUE
3aKOHBI W MPUHIUIIBLL: 3aKOH OMa, 3aKOHBI MOCEA0BATENBHOIO U MapajuieIbHOTO
COCIMHEHUSI IPOBOJHUKOB, 3aKkOoH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIHUH, 3aKOH MPSMOJIMHENHOI0 pACHpPOCTPAHEHHS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHbI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODWHIITeHHa ansi gororddekra,
3aKOH COXPAaHEHUs SHEPrUHU, 3aKOH COXPAaHEHHsS HUMITYJIbCa, 3aKOH COXPAHEHUS
AJEKTPUYECKOrO 3apsja, 3aKOH COXPaHEHUs MacCOBOr0 4HWcia, MocTyiatsl bopa,
3aKOH PaJMOAaKTUBHOTO pacmaja, MpHu 3TOM pa3inyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAXKEHHE U YCJIOBUS (TpaHUIbI, O00JIACTH)
IPUMEHUMOCTH;

OMPENIENATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJISI IPOBOJHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHua;

CTPOUTh U OIKCHIBATh H300paXEHHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIONTHATh DKCIEPUMEHTHI 10 HCCIENOBAHUI0 (U3UYECKUX SIBICHUU H
MPOILIECCOB C HCIOJb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath mpoOJeMy/3ajady U TUMNOTE3y Y4eOHOro HDKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEUIOKEHHOTO OOOpYIOBaHUS, MPOBOJIUTH OMNBIT U
(dbopMynHpOBaTH BHIBOBL;

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PHU3NUECKUX BEIHYUH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHUS U HCMOJIb30BaTh HU3BECTHHIC
METObI OLIEHKH MOTPEIIHOCTEN H3MEPEHNUI;

UCCJICIOBATh 3aBUCUMOCTH (PU3WYECKHX BEIUYMH C HCIOIH30BAHUEM
OpSMBIX HW3MEPEHUN: TpPU OSTOM KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEIUYHMH B BHUIE TAOIUIl U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEIOBAHMUS;

co0oaTh mpaBuiia 0€30MaCHOTO TpyJa MpH MPOBEACHUH UCCIIEIOBAHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U IMPOEKTHOU
JIESTENBHOCTA C HCIOIB30BAHUEM HM3MEPUTENBbHBIX YCTPONCTB U JaOOPaTOPHOTO
000pyI0BaHUS;

pemiath pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJENbIO,
UCTIONB3Ys (U3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1auu



BbIOMpATh (PU3UYECKYI0 MOJENb, BBIACNIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIbI,
HEOOXOAMMBIE JUIsl €€ pellleHusi, MPOBOAUTHh Pacu€Thl M OLICHWBATHh PEaIbHOCTH
HOJIYYEHHOr0 3HaUeHUs! GPU3NYECKOIN BETMUNHBI;

pelIaTh KaYeCTBEHHBIE 3a1a4M: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
L[EIIOYKY PACCYXXJIEHUU C ONOPOW HAa HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U
(bU3UYECKHE SIBJICHNUS,

UICIIOJIb30BATh IIpU  peLICHUU yuyeOHbIX  3ajad COBpPEMECHHBIE
UH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHUS, HUHTEPIIPETALIMU
U TpEJCTaBlIeHUs Y4eOHOM U HAy4YHO-TIOMYJISIpHOM MH(OpMALUHY, MOIYYEeHHONU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJU3UPOBATH MOJIy4aeMyt0 HH(POPMAIHIO;

OOBSICHATh MPHUHLMIBI JEHCTBUS MAaIlUH, NOPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBUSA WX OE30MACHOI0 HUCIOJIb30BAHUS B MMOBCEIHEBHON
KU3HU;

NPUBOAUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHM;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO0 (PU3MKE B IOBCEIHEBHOM XKU3HU
i obecriedeHust 0€30MacCHOCTU MPHU OOpalleHUH ¢ MpUOOpaMy U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHUS 370POBbs M COOIIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOIIEU CPELE;

paboTaThb B TIpyHIE C BBINOJIHEHUEM pA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIaHUPOBaTh pPabOTy TPYMIbl, PALUOHAIBHO pacHpenesiarTh O0O0A3aHHOCTH WU
IJJAHUPOBATh JCATEIBHOCTh B HECTAHAAPTHBIX CUTYaLUAX, aJI€KBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB IPYIIIBI B PEIICHUE PACCMATPUBAEMOI MTPOOIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB u TeM uugpoBbie
Ne ni/m P KonTpoasnbie  IIpakTnueckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
bu6nuorexa [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TO3HAHHUS 2 httos:/m.edsoo.ru/7fA1bf72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunematitka > https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
22 Auaniia ! https://m.eds00.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETUYECKOM 9 1 bubnuoreka [IOK
' TEOpHU https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
32 OCHOBBI TEpMOAHHAMHKI1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6nunorexa LIOK

@Da30BbIe NEPEXOIBI

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



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

Hroro no pazueny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubmuorexa [IOK

4.1 DIeKTpoCTaTHIA 10 https://m.edso0.ru/7f41bf72
42 [TocTosiHHbIN MeKTpUYeCKUil TOK. TokU B 12 bubnunorexa [IOK

' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHoe Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
MarunuTHOe noje. DIeKTpOMarHuTHas bu6mmoreka [IOK
11 11 1 3
WHIYKUUS https://m.edso0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMAarHuTHbBIE 9 1 bu6muoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97c
99 MexaHu4yeckre U IeKTPOMarHUTHbIE 5 1 bu6nuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6moreka [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTIeIIMATIBHON TEOPUH 4 1 bu6mmoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
41 DJIeMEHTHI KBAHTOBOW ONTHKHU 6 httos://m.edsoo.ru/7f41c97¢
4.2 CrpoeHue aToMa 4 bubnuorexa LIOK



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

4.3 AToMHOE SpO 5

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Wroro no pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3ZUKHU

5.1 DneMeHThl aCTPOHOMHUU U aCTPOPU3UKU 7

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

but6mmoreka [IOK
6.1 Obobuaiousee nopTopente 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PezepBHOoe Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68



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

HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uudposBbie

Tema ypoka Kontpoabnbie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTeibHbIE

padoThbI padoTsI
pecypchl

du3nka — Hayka o oze.

1 H: HHBIG MIe{T(})]K bl H(I)IEII::HI?SI 1 bubmmorexa [JOK

ya A 06.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIETO MUpa
Poinb u MecTo ¢puzuku B

5 (hOopMUPOBaHUN COBPEMEHHOM 1 bubnnorexa [IOK
Hay4yHOW KapTHUHBI MUDA, B 07.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON AeSITENFHOCTH JTIOICH
MexaHudeckoe OBUKEHUE.

3 OTHOCHTEIBHOCTHh MEXaHUYECKOTO 1 bubnuoreka [IOK
newxkenus. [lepemenienue, CKOpOCTb, 13.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHHUe

4 PaBHOMEpHOE TIPSIMOJIMHEHOE 1 bubnmoreka [JOK
IBIDKEHUE 14.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpPEHHOE NPSAMOJIUHENHOE 1 bubnuorexa [IOK
JIBIJKCHHE 20.09.2023 | https://m.edsoo.ru/ff0c372e

5 CBoOoaHOE majieHre. Y CKopeHue 1 bubmuorexa [IOK
CBOOOIHOIO IaJEHUS 21.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOe ABUKEHUE.

7 JIBrm>keHne MaTepuaabHON TOUYKH 10 1 bubmorexa LOK

P 27.09.2023 = https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocutensHoCTH ["anmuies. 1 bubmuoteka [IOK



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

HHepuuaibHble CUCTEMBI OTCUETA. 28.09.2023 |  https://m.edsoo.ru/ffOc3be8
Ilepseriit 3akoH HproToHA
Macca tena. Cuina. [lpunnun
9 CyNEPIO3ULMH cWI. BTopoii 3aKkoH brbmorexa LIOK
. 04.10.2023 | https://m.edsoo.ru/ff0c3be8
HeroToHa 117151 MaTepuanbHON TOYKU

10 Tpetwuii 3akon HeroToHa y1st bubnunorexa LIOK
MaTepUaIbHBIX TOUEK 05.10.2023 | https://m.edsoo.ru/ffOc3be8
3aKkoH BCEeMHUPHOTO TsArotenus. Cumna

11 TsokecTH. [lepBast kocMuueckas bubamorera LIOK

11.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnoreka [IOK
Tena 12.10.2023 | https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Korpdument tpenus.

13 Cuna CEHpOTI/IBHCI?I/Iq:I l']I-[pI/I I[BI/IE(GHI/II/I bubmorexa LIOK

18.10.2023 | https://m.edsoo.ru/ffOc3f76
TeJa B KUJIKOCTH WU Ta3e
[locTynarensHoe U BpaliaTeabHOE

14 JBUKEHHE a0COIOTHO TBEPAOTO Tea. bu6mmorexka [IOK
Mowment cuibl. [Inedo cunbl. YcnoBus 19.10.2023 | https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIA
Nmmynsc MmaTepualbHON TOYKH,

15 CHCTEMBI MaTEPUAJIBHBIX TOYEK. bubnnorexa [IOK
Nmnynbe cuibl. 3aKOH COXpaHeHUs 25.10.2023 | https://m.edsoo.ru/ff0c43d6
umnyibsca. PeakTiuBHOE ABMXEHUE
PaboTta u MOLITHOCTB CHIIBI.

16 Kunernueckas sneprus bu6muoteka LIOK
MaTepualbHOW ToukH. Teopema 00 26.10.2023 | https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SYHEPTUU

17 [ToreHuunanbpHast SHEPTUSL. bubmuoteka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTeHnmManbHAast SHEPTHSI YIIPYTO
nedopMupoBaHHOM MPY>KUHEI.
[TorennuanpHas SHEPTHs TeNa BOIU3U
MOBEPXHOCTH 3eMITN

08.11.2023

https://m.edsoo.ru/ffOc461a

18

[ToreH1ManbHBIC U HETIOTCHIIUAIBHBIC
cuibl. CBsI3b pabOTHI
HCMMOTCHIINAJIBHBIX CHUJI C USMCHCHUCM
MeXaHUYEeCKOU OHEPruu CUCTEMBbI TCII.
3aK0H COXpaHEHUS MEXaHUYECKOM
SHEPTUU

09.11.2023

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

19

20

JlaGoparopnas pabota
«HccrnenoBanue cBsi3u pabOTHI CUIIBI C
N3MEHEHHEM MEXaHHMYECKOM OHCPrun
TeJa Ha IPUMEpE pacTKEHUS
PE3MHOBOTO KI'yTa»

KonTtposbsHas padora no reme

«Kunematuka. /lunamunka. 3aKoHbI
COXpaHeHHs B MeXaHUKe)

15.11.2023

16.11.2023

bubnuorexa [IOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Auddysus

22.11.2023

butmmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKEHUS U
B3aMMOJEHCTBUS YaCTHUL] BEILIECTBA.
Monenu cTpoeHus Ta30B, KUAKOCTEN
U TBEPIBIX TEN

23.11.2023

23

Macca monexyn. Konuuectso
BeniecTBa. [locrossHHas ABoraapo

29.11.2023

24

TemnoBoe paBHOBecue. TemnepaTypa
u e€ u3mepenue. [llkana remneparyp

30.11.2023



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

Lenscus

Uneanvusiii raz B MKT. OcHOBHOE

bubmuorexa [IOK

25 ypaBHeHue MKT 06.12.2023 | https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMrepaTtypa Kak Mepa

26 cpeaHel KHHeTUYECKOW YHEPTHH bubnmoreka [JOK
JBUKEHHSI MOJIEKYJ. Y paBHEHUE 07.12.2023 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeipona

27 3akon JlasibToHa. ['a30BbIC 3aKOHBI 13.12.2023
JlabopaTtopHnas pabota

28 «HccnenoBanne 3aBUCHMOCTH MEXAY
napaMeTpamMu COCTOSIHUSI 14.12.2023
pa3pekeHHOTO raza»

29 Nzonporieccrl B uaeanibHOM ra3e u ux bubmuorexa [IOK
rpaduyecKoe mpeICTaBICHHE 20.12.2023 | https://m.edsoo.ru/ff0c570e
BuyTtpenHssa sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 crocoObl e€ u3meHenus. Konruectso bubnmoreka [JOK
TETJIOTHI U paboTa. BHyTpeHHss 21.12.2023 | https://m.edsoo.ru/ff0c5952
SHEPIUs OJJHOATOMHOTO UEaIHLHOTO
rasa

31 Buael Tenionepenaun brbmmorexa LIOK

27.12.2023 | https://m.edsoo.ru/ff0c5c36
VY aenpHast TEIUIOEMKOCTH BEIIECTBA.

32 KonnuecTBo TemnoTsl mpu bu6muoteka LIOK
Teruionepenaye. AanadbaTHbIii 28.12.2023 @ https://m.edsoo0.ru/ff0c5c36
porecc

33 [lepBbIit 3aKOH TEPMOAMHAMUKH U €T0 bubmuorexa [JOK



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

NPUMEHEHHE K H30IIPOLIeccaM 10.01.2024 | https://m.edsoo.ru/ffOc5efc
HeobpatumocTs mpoiieccoB B
34 npu g e. Bropoit I;aII(IOH bubmmorexa [IOK
PHPOJLE. BTOP 11.01.2024 | https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpuniun aeiicteus u KITJ[ TermoBoit bubnmoreka [JOK
MaIluHbI 17.01.2024 | https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KIT/T 18.01.2024
37 DKoJ0ru4ecKre mpooIeMbl
TEIIOIHEPTETUKI 24.01.2024
38 O6o6mmarommii ypok «MoJeKysipHast bubnnoreka [IOK
¢uzuka. OCHOBBI TEPMOIMHAMUKIY 25.01.2024 | https://m.edsoo.ru/ff0c6938
KonTpoabHas pabora no reme
39 «Monekyasipuas puszuka. OcHOBBI bubmmorexa [JOK
yIp ) 31.01.2024 | https://m.edsoo.ru/ff0c6a50
TePMOIUHAMH KM
40 [TapoobpazoBaHue U KOHACHCAIHS. bu6mmoteka LIOK
HcnapeHue u KuneHue 01.02.2024 | https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAs U OTHOCUTENIbHAS
41 BJIAJKHOCTh BO31yxa. HackieHHbIi bubmorera [JOK
AR H 07.02.2024 | https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrannuueckue u
amopdHbIe Tea. AHU3OTPOIIHUS
42 CBOMCTB KpHcTauioB. Kuakue bubmorexa LIOK
) 08.02.2024 | https://m.edsoo.ru/ffOc65f0
Kkpuctaybl. CoBpeMEHHbIE
MaTepHUAIBI
[InaBneHue M KpUCTAITU3AIINA.
43 VY aenpHas TEIUIOTA IJIABICHUS bubmmorexa LIOK
' 14.02.2024 | https://m.edsoo.ru/ff0c6708

Cyb6mumarnmst



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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bubmuorexa [IOK

44
¥paBHeiie TeIoBoro bazanca 15.02.2024 | https://m.edsoo.ru/ff0c6820
DnekTpu3anus Tell. DINeKTPUICCKU
45 3apsa. JIBa BUlIa SJIEKTPUUECKUX bubmorexa LOK
PAA. A P 21.02.2024 | https://m.edsoo.ru/ffOc6bcc
3apsIoB
[TpoBOIHMKH, TUAICKTPUKH H
46 H(l:JI OBOJIHMKH 3a1f§H COXpaHCHHUS bubmmorexa [OK
YHPOBOA ' P 22.02.2024 |  https://m.edsoo.ru/ffOc6bce
ANEKTPUIECKOTO 3apsaa
B3aumopencTsue 3apsioB. 3aKOH
47 Kynona. Toyeunblil 2IeKTpUICCKUI bubmorera [JOK
‘ ' P 28.02.2024 | https://m.edsoo.ru/ffOc6ces
3apsi
Hampsx€HHOCTB 2JIEKTPUYECKOTO
48 nosist. [IpuHuun cynepnosunun bubnnoreka [IOK
JIEKTPUYECKUX MoJeH. JInauu 29.02.2024 = https://m.edsoo.ru/ffOc6df2
HANPSHKEHHOCTH
Pabota cuit 37eKTpOCTaTUYECKOTO
49 nosst. [lorennuan. PazHocth bubmorexa [IOK
' ' 06.03.2024 | https://m.edsoo.ru/ff0c6f00
MTOTCHITUAJIOB
[TpoBOTHUKY M TUAJIEKTPUKH B
50 I-)JIpeKT I([)CTaTHtIeHCKOM HZIjIe bubmmorexa [OK
P ) 07.03.2024 | https://m.edsoo.ru/ff0c7018
Jmsnexkrpudeckasi MpOHUIIAEMOCTh
.. bubnuorexa [JOK
1 .K
> MeKTPOSMKOCTS. KomAereaTop 13.03.2024 | https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IITIOCKOTO
52 KOHJICHCATOpa. DHEPrUs 3apsHKEHHOTO bubmorexa HOK
pa. JHEP P 14.03.2024 |  https:/m.edso0.ru/ff0c72c0
KOHJICHCATOpa
JlabopaTtopHast pabota "U3mepenue
33 .
ANEKTPOEMKOCTH KOHAeHcaTopa" 20.03.2024



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

54

[IpyuHIMn AEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAJILHOTO
anmapara, CTpyMHOI0 IIpUHTEpa.
DneKTpocTaTHUeCcKas 3alluTa.
3azemiieHHe AIIEKTPONPUOOPOB

21.03.2024

55

DNEKTPUUYECKUN TOK, YCIOBHUS €TO
cyuiectBoBaHus. [IoCTOSHHBIN TOK.
Cuna toka. Hanpsixenue.
Conportusnenue. 3akoH Oma 1ist
y4acTKa Lenu

03.04.2024

56

57

[TocnenoBarensHOE, MapaieasHOE,
CMEIIaHHOE COeIUHEHUE
npoBoJHUKOB. JlabopaTopHas paboTa
«M3ydyeHne cMenIaHHOrO COeTMHEHUS
PE3UCTOPOBY

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

04.04.2024

10.04.2024

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c74f0

bubnuoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 MOJIHOM (3aMKHYTOI)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne DJ1C uctouyHnka Toka u
€r0 BHYTPEHHETO COIIPOTUBIICHUS

11.04.2024

butmmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DNEeKTpOHHAs MPOBOJIUMOCTD TBEPABIX
METaJUIOB. 3aBUCUMOCTb
COMPOTHUBIICHUSI METAJIJIOB OT
Temieparypbl. CBEpXIIPOBOAUMOCTh

17.04.2024

60

DNEeKTPUYECKHUM TOK B BAKyyMe.
CBoiiCTBA JIEKTPOHHBIX MMYYKOB

18.04.2024

61

[TorympoBOIHUKH, X COOCTBEHHAS U

but6mmoreka [IOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

npuMecHast IPoBOAMMOCTh. CBOMCTBA 24.04.2024 | https://m.edsoo.ru/ffOc84ae
p—n-niepexona.
[ToxynpoBOIHUKOBBIE TPHOOPEI
DNEeKTPUUECKUN TOK B pACTBOpaX U

62 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [IOK
DNEKTPONTUTHYECKAST JUCCOLIUAIIMS. 25.04.2024 | https://m.edsoo.ru/ff0c82ba
DIIeKTPOIN3
DNEeKTpUYECKHU TOK B raszax.

63 CaMocCTOsATENbHBIN U 1 bubmuorexa [IOK
HECaMOCTOSTEIBHBIA pa3psi/l. 02.05.2024 | https://m.edsoo.ru/ff0c84ae
Mounnus. [Inazma
DnexTpudeckue IpudOpsI U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [IOK
npuMmenenue. [IpaBuna TexHuKu 08.05.2024 | https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O0600marommii ypok 1 bu6nunorexa [IOK
«INEKTPOIUHAMHKA» 15.05.2024 | https://m.edsoo.ru/ff0c88be
KonTpoabHas pabora no reme

66 «uekrpocraTuka. [locTostHHBIN 1 bubmmorexa LIOK
yjiekTpruuyeckuii Tok. Toku B 16.05.2024 | https://m.edsoo.ru/ffOc8a8a
Pa3JIMYHBIX Cpeaax»

67 PesepBHblii ypok. KonTposbHas 1 bubnunorexa [IOK
pabora 1o Teme "DIeKTpouHaMHKa" 22.05.2024 = https://m.edsoo.ru/ff0c8c56

68 PeseprubIil ypok. O6o06maronuii ypok 1 bubnmnoreka [JOK
o reMaM 10 knacca 23.05.2024 | https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bceero Kontpoabuere | IpakTuieckue U3YYeHUS o0pa3zoBaTesibHbIE
padoTbI padoThI
pecypchbl
[TocTossHHBIE MATHUTHI U UX

1 B3auMoO/ieicTBUE. MarHUTHOE TOJIE. 1 bubmuorexa [JOK
BexTop MarHuTHON MHAYKITUH. 05.09.2023 | https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHIYKIUU
MarnuTHO€ 1moJjie TPOBOHUKA C

5 TokoM. OnbIT Dpcrena. 1 but6mmoreka [IOK
BiaumoseiicTBre POBOTHUKOB C 08.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «/3yuenue 1 1 bu6muorexa LIOK
MAarHUTHOTO TTOJISI KATYIITKH ¢ TOKOM)) 12.09.2023 = https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia AMmriepa.

4 JlaGopatopHas pabota 1 1 bubmmorexa [LIOK
«Hccnenosanue neicTBus 15.09.2023 | https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME MAarHUTHOTO I10JI Ha

5 JBUKYILYIOCS 3apSKEHHYIO YaCTHILY. 1 bubmuoreka [JOK
Cuna Jlopenna. PaboTa crite 19.09.2023 | https://m.edsoo.ru/ff0c9df4
Jlopenua
DneKkTpoMarHuTHas uHAyKius. [lotok

6 BEKTOpa MAarHUTHON UHAYKIIUH. 3I[C“ 1 99 09.2023
WHIYKIWAW. 3aKOH 3JIEKTPOMarHuTHOM



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

nHaykiun Papages

JlaboparopHas paboTa
«HccnenoBanue sSBICHUS
AJIEKTPOMATHUTHOW MHTYKIIHK)

26.09.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTS. SIBIIEHUE

camonHaykiuu. DJ1C caMOMHIYKITUH.

DHeprusi MarHUTHOT'O NOJISl KaTyILIKU
C TOKOM. DJIEKTPOMAarHuTHOE T10J1€

29.09.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTsa U ux
IIPUMEHEHHE: TIOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHMTHI, JIEKTPOJBUTATENb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHLI,
MHIYKIMOHHAs I1eYb

03.10.2023

10

O606maromuit ypok «MarautHoe
mmoJie. DJICKTPOMAarHUTHAS WHIYKIIHS)

06.10.2023

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

12

KonTtpoabsHnasi padora nmo teme
«MarxnurtHoe moJie.
DJIEKTPOMATHUTHASI MHAY KM

CB0OOIHBIE MEXAHUYECKHE
Kosebanus. ['apMoHnUYecKue
KojeOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHuH.
[IpeBpatienue sHepruu

10.10.2023

13.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHnasi pabota
«HccnenoBaHue 3aBUCUMOCTH
Meproja MallbIX KoeOaHuil rpy3a Ha
HUTH OT AJTUHBI HUTH U MAcChl TPy3a»

17.10.2023

14

KonebarenbHubiit koHTYp. CBOOOIHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMAariuTHBIC KoyieOaHus B
nacajibHOM KoJie0aTeIbHOM KOHTYpE€.
Ananorus MCKAY MCXaHUYCCKUMU U
QJICKTPOMAruiuTHBIMHU KOJIEOaHUSIMU

20.10.2023

15

®opmyna Tomcona. 3akoH
COXPAHEHHS DHEPTUU B UI€ATTBHOM
Kosie0aTeTbHOM KOHTYpE

24.10.2023

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBienue o 3aTyxaromux
KonebaHusX. BoiHyX/1eHHbIE
MeXaHu4eckue kKosebanus. Pe3onanc.
BbIHYXI€HHBIE 2JIEKTPOMAarHUTHBIE
KoJIeOaHMsI

27.10.2023

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennslil Tok. CHHYCOUAIBHBIN
IEpEMEHHBIN TOK. MOITHOCTH
MIEPEMEHHOI0 TOKa. AMIUIUTYTHOE U
JICUCTBYIOLIEE 3HAUYEHHUE CUJIbI TOKA U
HaNpsHKEHUS

07.11.2023

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IpouzBoactso,
nepenayda v norpedieHue
JJIEKTPUYIECKON SHEPTUU

10.11.2023

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DJIEKTPUYECKOr0 3BOHKA,
reHepaTopa IMEPEMEHHOI0 TOKa,
JMHUN dJIeKTponepesad

14.11.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE IJIEKTPOIHEPTHH.
Kynberypa ucnons3oBaHus
AJIEKTPOIHEPTUHU B TOBCETHEBHOM
KU3HU

17.11.2023



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuos.

21 CKopocCTh pacupoCTpaHEHUs U JJIMHA bubmmorexa [IOK
P Pactipoctp 8 21.11.2023 | https://m.edsoo.ru/ffOccab4
BoJHEL. [lonepeunbie U Mpoa0TbHBIE
BOJIHBI
29 3Byk. CkopocTh 3ByKa. [ pOMKOCTH bu6nmoreka [IOK
3ByKa. Beicora Tona. TemOp 3Byka 24.11.2023 | https://m.edsoo.ru/ffOcccOc
9J’I€KTpOMaFHI/ITHBIC BOJIHBI, UX
23 cBoiicTBa U ckopocTh. [llkana bubmmorera [IOK
P ' 28.11.2023 | https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJH
[IpuHIMITBI paguOCBA3U U
24 .P
TCJIICBUICHHA. Fa3BUTUC CPCACTB 01 122023
cBs3u. Paguonokarus
o5 KoutpoabsHnas padora «Kosiedanus bu6nmoreka [IOK
U BOJIHBD) 05.12.2023 | https://m.edsoo.ru/ffOcc6f8
[IpssmosMHENHOE pacpOCTPaHEHHUE
26 CBETa B OAHOPOJHOM CpeLe. bubmuotexa [JOK
ToueuHsblil UICTOYHUK cBeTa. JIyd 08.12.2023 | https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceta. [locTpoenue bubmmorera [IOK
R L P 12.12.2023 | https://m.edsoo.ru/ffOcd4e0
M300paKeHU B IJIOCKOM 3epKalie
[Ipenomnenue cera. [ToaHoe
)8 BHYTpeHHee oTpaxkeHue. [IpenenbHbrit bu6mmoreka [IOK
YTOJ1 OJTHOTO BHYTPEHHETO 15.12.2023 = https://m.edsoo.ru/ffOcd7f6
OTpaKCHHUS
29 JlaboparopHnas pabota «3mepenue bu6mmoreka [JOK
I10Ka3aTesIs IPEJIOMIICHUS CTEKIIa 19.12.2023 | https://m.edsoo.ru/ffOcd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

30

JIunzel. [locTpoeHune n300pakeHuid B
nuH3e. Popmysia TOHKOU JIMH3BI.
YBenuueHue JTUH3bI

22.12.2023

but6mmoreka [IOK
https://m.edsoo.ru/ffOcddle

31

JlaGopatopHas pabota
«HccnenoBanue CBOWCTB
M300paXeHUH B JIMH3AX)

26.12.2023

32

Hucnepcus ceera. CIOXKHBINA COCTaB
6enoro ceeta. Lger. JlaboparopHas
pabota «Habmonenue qucnepcun
CBETa»

29.12.2023

33

WnTepdepennus creta. Judpaxius
ceta. JudpaxnronHas pemeérka

09.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOced22

34

35

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.
HOJ'IHpI/ISaI_II/IH CBCTa

OnTrueckue mpruOOpPHI U yCTPOCTBA
1 yCJIOBUS UX 0€3011acHOTO
MIPUMEHEHHUS

12.01.2024

16.01.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

36

['panu1pl MPUMEHUMOCTH
KJ1accuyeckoil MmexaHuku. [locTynarsl
CIIELIUAIIBHON TEOpUHU
OTHOCHUTEJIBHOCTH

19.01.2024

bub6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENHLHOCTD OIHOBPCMCHHOCTH.

3ameyieHre BpeMEHH M COKpAIlleHNE
JUIMHBI

23.01.2024

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

38

DHeprus ¥ UMIYJIbC PEISITUBUCTCKON
yacTULbl. CBSA3b MacChl C SHEPTUEHN U
HMITYJICOM. DHEPrusi MOKOs

26.01.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

39

KonTpoabnas padora «Onruka.

but6mmoreka [IOK



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OcHOBBI cTIENHAJIBHOI TeOpUH 30.01.2024 |  https://m.edsoo.ru/ffOcf6f0
OTHOCUTEJTbHOCTH
40 ®otounsl. ®opmyna [lnanka. Jueprus bu6muoreka [IOK
U UMITyJIbC (POTOHA 02.02.2024 | https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIETI0BAHUE Eu 1OK
nOIMoTEKA
41 .0 A.T.
Qoroopderra. OmbITl 06.02.2024 | https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl porodddekra. YpaBHEHHE
42 3171HmTeI(7II)Ha HH(I:I(b(I)OTOB(b(lgeKTa bubmmorexa [JOK
' 09.02.2024 | https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuma» porodddexra
Jasnenune cBeta. Onbrte [1. H.
43 JlebeneBa. Xumuueckoe JeiicTBHE bubmmorexa [OK
' 13.02.2024 | https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTBa u
44 MIPaKTHIECKOE IPUMEHEHHE:
(doTornement, GOTOAATUHK, 16.02.2024
CoJTHEYHast OaTapesi, CBETOIUOT
45 Pemenue 3aga4 no reme «1€MEHTBI bubmuorexa [IOK
KBaHTOBOI ONTHKK» 20.02.2024 | https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. ONbITHI
46 Pesepdopna o paccesiHuo o-4acTuIl bubmmorexa [TOK
p&op P ' 27.02.2024 | https://m.edsoo.ru/ff0d091a
[TnaneTapHast MojieIh aTOMa
bub6mmoreka [JOK
47 I1 b
OCTYIATHl Hopa 01.03.2024 | https://m.edsoo.ru/ff0dOafa
W3ny4enue u noriomieHue GOToHOB
48 IIpY TIEPEXOJE ATOMA C OJHOIO bubmmoreka [IOK
YPOBHs HEpPruu Ha Apyroi. Buast 05.03.2024 | https://m.edsoo.ru/ffOdOafa

CIEKTPOB



https://m.edsoo.ru/ff0cf6f0
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49

BoaHoBEIe cBoiicTBa yacTuil. BoaHEI
ne bpoiurs. KopryckyinspHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyY€HHE

12.03.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKphITHE PAIHOAKTUBHOCTH. OTBITHI
Pesepdopna no onpeneneHuto
COCTaBa paJMOAKTHUBHOI'O U3JIYYCHHA

15.03.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CgoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. Brusaue
PaZrOaKTHBHOCTH Ha JKUBBIE
OpraHU3MbI

19.03.2024

52

OTKpBbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaa. ['amma-uzinyyenue

22.03.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI31 HyKJIOHOB B sIJIpe.

S nepHbie peakuuu. SnepHbii
peakrtop. [Ipobnemsbl, mEpCIeKTHUBHI,
3KOJIOTUYECKHE ACTIEKTHI SIIE€PHOI
SHEPreTUKHU

02.04.2024

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTulibl. OTKpBITHE
Mo3uTpoHa. MeTo1bl HAOTIOACHHS U
PErucTparu 3JIEMEHTAPHBIX YaCTHLI.
Kpyrasiit cton «@yHaaMeHTaIbHbIE
B3anmMoeiicTBrd. EMUHCTBO
(bU3NIEeCKO KapTHHBI MUPa»

05.04.2024

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

55

Bun 3sé3nnoro He6a. Co3Besnus,
SIPKUE 3BE3bI, IUVIAHETHI, UX BUIMMOE
nBkenne. CojlHeYHAsT cUCTEMA

09.04.2024



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Couuie. ComHeuHas akTUBHOCTb.
Hctounuk sneprum CosiHIAa U 3BE3]T

12.04.2024

57

3BE3/bI, X OCHOBHEIE
XapaKTEpUCTHKU. 3BE3/1bI [TIaBHOU
M0OCJIe1I0BATENIbHOCTU. BHYTpeHHee
ctpoeHnue 38€371. CoBpeMeHHbIE
IIPEACTABICHUS O IPOUCXOKACHUU U
sBomtonnu CoJiHIA U 3BE3NT

16.04.2024

58

Muneynsiii [1yTe — Hamma I'anakTuka.
Tlonoxxenue n nBuxenue CoHIIA B
lNanaktuke. ['anaktuku. YepHbie
JBIPHI B SiIpaxX raJakTUK

19.04.2024

59

Bceenennas. Pas0Oeranue rajakTHk.
Teopus bosbuioro B3peisa.
PenukroBoe uznydeHue.
MeraragakTuka

23.04.2024

60

Hepemennsie npobieMbl acTpOHOMUHN

26.04.2024

61

Koutpoabnas padora «jieMeHTbI
ACTPOHOMMH M ACTPOPU3UKI»

03.05.2024

62

Ob6o6maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIHMAIbHON 1
ATUYECKOH chepax eaTeIbHOCTH
yeJIoBeKa

07.05.2024

63

O606maromuii ypok. Ponb u mecto
(bU3HUKYU ¥ aCTPOHOMUH B
COBPEMEHHOMN HAy4YHOM KapTUHE MHUpA

14.05.2024




64

O6o006marommii ypok. Poib
(uznueckoit Teopun B
(hopMUPOBaHHUU TIPEICTABICHHUH O
(u3nueckoit KapTuHe MUpa

17.05.2024

65

O606maromuii ypok. Mecto
(hu3mIecKol KapTUHBI MHPa B 00IIIEM
PSIy COBPEMEHHBIX €CTECTBCHHO-
HAyYHBIX TPEJCTABICHUNA O IPUPOIC

21.05.2024

66

PesepsHslit ypok. OnTrka. OCHOBBI
crieliMaIbHOM Teopuu
OTHOCUTEIILHOCTH

24.05.2024

67

PesepBublit ypok. OnTrka. OCHOBBI
CIIELUATIbHOM TEOpUHU
OTHOCUTEIIbHOCTH

68

Peseprubriit ypok. KBantoBast ¢pusnka.

DneMeHTbl aCTPOHOMUU U
acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68




YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» ®usuka, 10 kmace/ Msxumies I'.41., Byxosues b.b., Corckuit H.H. non
penaknueit [TapdentreBoit H.A., AkninonepHoe obmectBo «M31aTenbcTBO
«IIpocseuieHue»

» ®usuka, 11 knacc/ Mskumes I'.J1., byxoBues b.b., Yapyrun B.M. non
penakmueit [lapdentreBoit H.A., AkninonepHoe odmiectBo «M31aTenbcTBO

«HpOCBCHleHI/IC»

METO/IUYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. [ypeimea H.C. ®usuka .10 1. bazoseiit yposens / H. C. Ilypsimena, H. E .
Baxeenckas, [I.A Ucaes ; noxa pen. H.C.IlypeieBoii.-7-e uzf., nepecMotp.-M.:
Hpoda, 2019

2. ®usuka. KonTposnbHbie U mpoBepouHbie padoThl. 10 kiacce (aBTopsl H. C.
[Typeimiesa, H. E. Baxxeesckas, O. B. JleGenesa).M.: JIpoda, 2017

3. PeimkeBuu ALIL., PeimkeBuu [1.A.COopauk 3a1a4 no ¢pusuke st 9-11 kmaccos
cpemHei mkoibl.- 9-¢ uzn. — M.: [Ipocsemenwne, 2002

4. Pabouue nporpammel. Gusuka. 10-11 knaccel. ABTopsl nporpammsel: H.C.
[TypeimeBa, H.E. Baxxeeckas // [IporpamMmel [ij1s1 00111€00pa3oBaTelbHbIX

yupexaenuil. M., [Ipoceemenne, 2009



IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HMHTEPHET

1 http://nsportal.ru - connanbHas ceTb paOOTHUKOB 0Opa30BaHMS.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkoie.

3 http://festival.1september.ru/articles/ - ¢pecTuBanp nmegarorndeckux uaeh
«OTKPBITBIA YPOK».

4 http://www.fizika.ru/ - caiit ans yuurteneid GU3UKN U UX YUCHUKOB.

5 http://www.physics.ru/ - matepuasbl o GHU3HUKE.

6 www . ege .edu.ru - madopmarmonHsii mopraix EID.

7 http :// school - collection . edu . ru / - equnas xomexius LIOPoB

KontposbHabie mapamerpsl oneHku aoctuxkenuss ®I'OC mno ¢usuke B 10 kiacce

UeTBepTh 1 monyronue 2 monyroaue
DOpMBI KOHTPOJIS
JlaGopaTopHbie pabOTHI 15.11; 14.12; 20.03;
KoHTposibHBIE paOOTHI 16.11; 31.01; 16.05
TecThl

Kontpoabubie mapamerpbl ouneHku aoctu:keHus ®PI'OC no ¢pusuke B 11 kiaacce

UeTBepTh 1 monyronue 2 monyroaue
DOpMBI KOHTPOJISI
JlaGopaTopHbie pabOThI 12.09; 15.09; 26.09; 17.10;
19.12; 26.12; 29.12
KoHTponbpHBIE pabOTHI 10.10; 05.12; 30.01; 03.05;
TecThl
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