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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usmke 6a30BOT0 YpOBHS Ha ypOBHE CpelHero odmiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE IIOJIOKEHHIH W TpeOOBaHM K pe3yibTaTaM OCBOCHHUS OCHOBHOH 00pa30BaTeNbHOM IMpOrpamMMbl,
npeacraBieHHbx B @I'OC COO, a Takxke ¢ yuérom (denepanbHO pabodeil mporpamMmbl BOCIUTAHUS W
KOHIICTIIIUH TperoiaBanust yueOnoro npeamera «Ousnka» B 00pa3oBaTeNbHbIX opranu3anuix Poccuiickoit
Ddenepanun, peaan3yoLUnX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPaMMBI.

Copneprkanue mporpaMmsl 1o (pU3UKE HANpaBiIeHO HAa (POPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI
mupa obyyaromuxcs 10—11 xiaccoB npu oOyueHuH UX (pu3MKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-
JesTeIbHOCTHOTO moaxona. Ilporpamma mo ¢wusuke coorBercTByeT TtpeboBanmsim PI'OC COO k
IUIAHUPYEMbIM JINYHOCTHBIM, IPEIMETHBIM M METalpeIMETHbIM pe3yiabTaraM oOOydYeHMs, a TaKxke
YUUTBIBAECT HEOOXOAMMOCTh peau3alliil MEXIPEIMETHBIX CBA3eH (HU3UKHM C €CTECTBEHHO-HAyYHBIMHU
y4eOHBIMH IIpeaMeTaMu. B Hell ompenesnstoTcs OCHOBHBIE LENM M3y4eHHUs (U3UKU Ha YpPOBHE CPEIHEro
o0riero oOpa3oBaHusl, IUTAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca (PM3UKHU: JIMYHOCTHBIEC, METAIIPEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

e [UIAaHUpYEMbIE pe3yJbTaThl OCBOCHHMA Kypca (u3ukuM Ha 0a30BOM YpOBHE, B TOM 4HCIE

IIPEIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUS;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yyeHus.

®dusmka Kak Hayka o Haubosiee OOLIMX 3aKOHAX MPUPOAbI, BBICTYIAs B KaUeCTBE yU€OHOIo MpeaMera
B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEeMYy 3HaHUM 00 okpyxkaromem mupe. IKombHBIN Kypc
GU3UKN — CUCTEMO0Opa3yIOIUi ISl €CTECTBEHHO-HAYYHbIX Y4EOHBIX IPEAMETOB, NOCKOIbKY (PU3HYECKHe
3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUH, H3y4aeMbIX XUMHEH, Onooruei, Gpusndeckoit reorpaduei
U actpoHoMmueil. Mcrnonb3oBaHne M aKTUBHOE NPUMEHEHHE (U3UYECKUX 3HAHUM ompeaessieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHHA B cepe dHEPreTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA, MOJTyYSHHS
HOBBIX MaTepHalioB C 3aJaHHBIMU CBOWCTBaAMM U ApYyrux. M3ydeHue (U3MKH BHOCUT OCHOBHOW BKJIaJa B
(dbopMHpOBaHNE €CTECTBEHHO-HAYUYHOW KAPTUHBI MUpa 00ydJarommxcs, B GopMUpOBaHNE YMEHUN PUMEHSITh
HaYYHbII METO/| TO3HAHUS [TPY BHINOJIHEHUH UMHU YYE€OHBIX UCCIICAOBAHUIM.

B ocHoBy kypca ¢u3MKu Ui YpOBHS CPEAHEr0 OOIIEro 0O0pa30BaHUA MOJIOKEH pAJl UICH, KOTOpbIe
MO’KHO pacCMaTpUBATh KaK MPUHLUIIBLI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SIBISIETCS JIOTMUECKH 3aBEPUIEHHBIM, OH COJEPKUT
MaTepHal U3 BceX pa3ziesioB (PU3MKH, BKIHOYAET KaK BOIPOCH! KIACCHUECKO, TaK M COBPEMEHHOHN (PU3MKH.

Hoes cenepanuszayuu. B cooTBeTcTBUM C HeW Marepuasn Kypca (QU3MKM OOBEAMHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce siBisieTcs GopMupoBaHHE NMPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX
MaTepuH, BEIIECTBE U TOJIE.

Hoes cymanumapuszayuu. E€ peanuzanus npeanonaraeT UCIoIb30BaHUE T'YMaHUTApHOTO MOTEHIMAaIa
¢u3nyeckoil HaykH, OCMBICICHHE CBSI3M pa3BUTUS (QU3MKU C pa3BUTHEM OOIECTBA, a Takke C
MHUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U KOJIOTHYECKUMU MpoOdIeMamHu.

Hoes npuxnaomoii nanpaenrennocmu. Kypc (Gu3nku mpeanosaraeT 3HaKOMCTBO C HMIMPOKUM KPYrom
TEXHUUYECKHUX U TEXHOJOTHUECKUX MPUII0KEHUN N3yUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes skonozuzayuu peanusyercs MOCPEICTBOM BBEIEHHS JIEMEHTOB COJAEP)KaHMs, MOCBAMIEHHBIX
9KOJIOTHYECKUM TMpoOJjIeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHblI C PA3BUTHUEM TEXHUKH M TEXHOJOTHH, a
TaKxke 00CyXKAeHUs Mpo0IeM pallMOHAIBHOTO IPUPOIOTIONIB30BAHMS U AKOJIOTMYECKON 6€30MacCHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMH Kypca (U3MKM Ha YPOBHE CpeaHEero oOiiero oOpa3oBaHMs SBISIOTCS
¢usnueckue Teopuu (HopMHpPOBAHUE MPEACTABICHUIN O CTPYKTYpe MOCTPOSHHs (PU3NUECKON TEOpUH, POJIU
(GyHIaMEHTAbHBIX 3aKOHOB M TPHUHIMIIOB B COBPEMEHHBIX MPEJICTaBICHUAX O MpHUpPOJEe, TpaHHUIax
IPUMEHUMOCTH TEOPUH, 1JIs1 OTIUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUH U MPOLIECCOB).

CucTeMHO-JIeATEIbHOCTHBI MOAX0A B Kypce (U3MKH pealu3yeTcsl MpekIe BCero 3a CYET
OpraHu3alii HYKCIEPUMEHTANIBHON AedaTenbHOCTH oOydaronuxcs. [y 6a30Boro ypoBHs Kypca (GU3HKH —
3TO HCIIOJIb30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U JaOOpaTOpHBIX padoT,
KOTOpbIE B MporpaMme mo (usnke oObeAWHEHBI B OOIIMHA CIHMCOK YYEHHYECKHUX MPAKTHUYECKHX padoT.
Boigenenue B yka3aHHOM IepedHe JabOpaTOpHBIX pabOT, MPOBOAMMBIX JJSi KOHTPOJISL M OLIEHKH,
OCYILECTBIISICTCSI yJaCTHUKaMU 00pa30BaTENILHOTO Ipolecca MCXOJsS U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHalleHus: kabuHera ¢usuku. Ilpu 3TOM oOecneunBaeTcss OBIaJeHHE OOYUYaIOIIUMUCST YMEHUSIMU



MPOBOJANTH KOCBEHHBIE W3MEPCHUS, HCCIEAOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEIMYMH U TOCTAHOBKY
OTIBITOB T10 TIPOBEPKE MPEATIOKECHHBIX THITOTES.

bonbuioe BHUMaHHME yaensieTcs PpEHICHHIO PACYETHBIX M KadecTBEHHbIX 3afad. [lpu stoM s
pacUéTHBIX 3a7a4 MPHOPHUTETOM SIBIISIFOTCS 33/1a4¥ C SIBHO 33JaHHON (PU3NYECKON MOJIEIBIO, TIO3BOJISIONINE
MPUMEHSTh U3YYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3zesia Kypca, Tak U HHTETpUpYs 3HaAHUS
U3 pPa3HbIX pasznenoB. [l KadeCTBEHHBIX 3aJad NPUOPUTETOM SBISIOTCS 3alaHUsl Ha OObBICHEHHE
npoTeKaHus (U3MUYECKUX SIBICHUN U MPOIIECCOB B OKpPYXKAOIIEH XKU3HU, TpeOyromue BpIoopa pusndeckoi
MOJIENIU JIJIsl CUTYaIluH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBaHusmMu DPI'OC COO k MaTepHaTbHO-TEXHUYECKOMY OOECIeUEHHUIO
yaeOHoro mporiecca 6a30BbIi ypOBEHb Kypca (U3UKH HA YPOBHE CpeAHEro oOIero oOpa3oBaHUs OKEH
U3y4aTbCsi B YCIOBHSX IMpeIMETHOro kabuHera (U3MKH WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO MUKIA. B kabuHere GpU3MKK TOKHO OBITHh HEOOXOUMOE JIadopaTOpHOE
00opyoBaHue /Uil BHIMOJTHEHHS YKa3aHHBIX B MPOrpamMme Mo pU3MKe YYCHUUECKHUX MPaKTUYECKUX paboT u
JIEMOHCTPAIIMOHHOE 000Py/I0BaHHE.

JemoHcTpanonHoe 00opynoBaHue (GOPMUPYETCS B COOTBETCTBUU C TNPUHIUIIOM MUHUMAIbHON
JOCTAaTOYHOCTH M O0OECHeyMBaeT IOCTAaHOBKY IIEPEUUCICHHBIX B NpOrpaMMe Mo (HU3MKE KIFOYEBBIX
JEMOHCTpALMH AJIsl UCCIeIOBAaHUS U3y4aeMbIX SIBJICHHUI U MPOLIECCOB, IMIUPUYECKUX U (PYHIaMEHTAIbHbBIX
3aKOHOB, UX TEXHHUUYECKUX MPUMEHEHUI.

JlabopartopHoe o0OopydoBaHHME A YYCHMUECKHUX MPAKTUYECKHMX paboT ¢opMupyercs B BUIE
TEMAaTUYECKUX KOMIUICKTOB W OOecreunBaeTcss B pacyére OJHOTO KOMIUIEKTa Ha JABYX OOYdYarOLIHXCS.
Temaruueckue KOMIUIEKTHI J1TaOOpaTOPHOro O0OpYAOBaHUS JOJKHBI OBITh MOCTPOEHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUN aHAIOTOBBIX M IHU(PPOBBIX MPHUOOPOB, & TaK:K€ KOMITBIOTEPHBIX W3MEPHUTEIILHBIX CHCTEM B
BHJIC TU(PPOBBIX JTaOOPATOPHIA.

OCHOBHBIMU TIETISIMU U3Y4YCHUS (PUUKU B 00IIEM 00pa30BAHUU SBISIFOTCS:

o (dbopMHpOBaHKE UHTEpEca U CTPEMJIEHUS! 0OYUYaIOUIMXCS K HAYYHOMY M3YYEHUIO IIPUPOJIbl, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

o pa3BUTHE TPEICTABICHUI O HAYYHOM METOJE IMO3HaHWS W (HOPMUPOBAHHE HCCIIEAOBATEIBCKOTO
OTHOLICHHUS K OKPYXKAIOLIUM SIBJICHUSM;

o (dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa M3yYeHHS OCHOB CTPOCHUS MaTEpUu H
(dyHIaMEHTaJIbHBIX 3aKOHOB (PU3HKHU;

. (dbopMHUpOBaHHE YMEHHUI OOBSACHATH SBICHHS C UCIOJb30BaHUEM (DU3MUECKMX 3HAHWM M HAy4HBIX
JI0OKa3aTelIbCTB;

o (hopMHpoBaHUE NPEACTABIECHUIN O poJIM (PU3UKU IS PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU

Y TEXHOJIOTHH.

JlocTikeHue 3TUX Lienel o0ecreunBaeTcs pelieHHeM CIeIyIoNUX 3a/1ad B Mpoliecce U3y4eHus Kypcea
(Gu3MKHN Ha ypOBHE CPEAHETO 00111ero 00pa3oBaHUs:
. npuoOpeTeHne CUCTeMbl 3HaHMH 00 OOImHMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUsX,
BKJIIOYas MEXaHMKY, MOJEKYJSIPHYIO (U3HKY, HJIEKTPOAMHAMHKY, KBAHTOBYIO (HU3UKY M DJIEMEHTHI
acTpOopU3UKH;

o (dbopMUpOBaHHE YMEHHI IPUMEHATH TEOPETUUECKUE 3HAHUS I 00bACHEHUS (PU3UUECKUX SIBICHUI B
NPUPOJIC U JIJISl IPUHSTHUS TIPAKTUYECKUX PEIICHHUH B TIOBCEHEBHOM KHU3HH,

o OCBOCHHE CIIOCOOOB pEIIECHUS Pa3IMYHBIX 33/1a4 C SBHO 3a/JlaHHON (DM3NYECKON MOEIbIO, 3a/ad,
MOJIPa3yMEBAIOIINX CaMOCTOSITENIbHOE CO3aHNe (PU3NIECKON MOJIETH, aJIeKBaTHOM YCIIOBUSM 33a4H;

o MOHMMaHWe (PHU3UYECKMX OCHOB W TPHUHIMIIOB JCHCTBUS TEXHHYECKHMX YCTPOWCTB H
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

o OBIIAJICHME  METOJaMHU  CaMOCTOATEIHHOTO  IJIAHUPOBAHUS U TPOBEACHHUS  (PUINIECKUX

SKCHEPUMEHTOB, aHalu3a W WHTEepHpeTanuyd HHGOpPMAIMM, OMNpEAETCHUs JTOCTOBEPHOCTH MOJIYYEHHOTO
pe3ynbrara;
o CO3/IaHHE  YCIIOBUM JUI1  pa3BUTUA YMEHUH  IPOEKTHO-HCCIEN0BATENbCKOW, TBOPUYECKOMN
NEATENBHOCTH.
Ha usyuenue ¢usuku (6a30Bblii ypoBEHb) Ha YpPOBHE CpeAHEro oluiero oopazoBanus otBoauTcs 136
gyacoB: B 10 kmacce — 68 vacoB (2 yaca B Hezeno), B 11 kitacce — 68 yacoB (2 yaca B HEJIEIIO).
[Ipennaraemslii B mporpaMme Mo (pu3MKe rnepeueHb Jab0paTOpHBIX U MPAKTHUECKUX paboOT SBISETCS
PEKOMEH/IOBAaHHBIM, YUYUTENh JeJaeT BBIOOP MPOBEICHHS JIA0OpATOPHBIX PAOOT M OMBITOB C Y4YETOM
WHIUBUTYAJIbHBIX OCOOEHHOCTEH 00yJarommxcs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUSA
®dusnka — HayKa o npupoje. Haydunsle MeToabl MO3HAHMS OKpYXkarolero Mupa. Posis skcriepuMenTa u
TEOPHH B MPOIIECCE MO3HAHUS IPUPOIBI. DKCIEPUMEHT B (PU3UKE.
MonenupoBanue ¢u3nyeckux siBIeHUN W mpoueccoB. Hayunble rumote3sl. Ouznyeckue 3aKOHBI U
Teopuu. ['paHUIIBl MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBUSI.

Pons u mecto ¢usuku B popMHUpPOBAHWM COBPEMEHHON HAy4YHOH KapTHHBI MUpa, B IMPAKTUYECKON
NEATEIbHOCTH JII0ICH.

Jlemoncmpayuu
AHanorosbie ¥ U(PPOBBIC U3MEPUTEIILHBIE MPUOOPHI, KOMITBIOTEPHBIC TATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCHUTEIBHOCTh MEXaHUYECKOTro JBiKeHus. Cucrema oTcyéra.
Tpaexropus.

[lepemernienue, CKOPOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepHaIbHOU
TOYKH, UX MMPOEKLIUU Ha OCU CUCTEMBI KOOpAHHAT. CII0KEHUE EPEMEIICHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSMOJIMHENHHOE NBIKeHHE. ['paduku 3aBUCMMOCTH KOOPAHMHAT,
CKOPOCTH, YCKOPEHHUS, IyTU U NEPEMELICHUSI MaTEPUATIbHON TOUKH OT BPEMEHH.

CBoOoaHoe majieHue. Y CKopeHue CBOOOTHOTO TaACHHUS.

KpuBonunelinoe aBuxeHue. J[BH>KEHHE MaTEpUATbHOM TOYKM IO OKPYKHOCTH C IMOCTOSIHHOW I10
MOJIYJIFO CKOpPOCTBIO. YTJIOBass CKOPOCTh, JIMHEWHAs CKOpocTh. Ilepwon u dactora oOpamicHwHs.
LleHTpoCTpEMUTENBHOE YCKOPEHHUE.

TexHuuecKkre yCTpOMCTBa U MPAKTUYECKOE MTPUMEHEHHUE: CIIUIOMETP, IBMXKEHUE CHAPSO0B, LIETHBIE U
pEMEHHBIE MepeadHn.

Jlemoncmpayuu

Mopenb cucTeMbl 0OTCUETA, MILTIOCTPALIAS. KHHEMAaTUYECKUX XapaKTEPUCTHUK JABUKECHUSI.

[IpeoOpazoBanue NBHKEHUH C UCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmonenue nerkenus tesaa, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

W3mepeHue yckopeHus CBOOOIHOTO MaACHHUS.

HanpaBnenue ckopocT Ipu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAECICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY NYTSIMH, MPONACHHBIMHU TEJIOM 3a IOCJEI0BATEIbHbIE PAaBHbBIC
MIPOMEXYTKH BPEMEHH MPHU PABHOYCKOPEHHOM JIBH)KEHUHU C HAYAJIBHON CKOPOCTHIO, PABHOM HYIIIO.

N3yuenue ABMKEHUS MIApUKa B BI3KOU KUIKOCTH.

N3yuenune aBuxeHus Tena, OpOIIeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOcHTenbHOCTH ['anunes. [lepBsiii 3akoH HeroToHa. HEepumanbHbple CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cui. Bropoii 3akoH HeroToHa 17151 MarepuanbHOM TOUKH.
Tpernii 3akoH HpIOTOHA [1s1 MaTEpHAIIBHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMHuueckasi CKOPOCTb.

Cwita ynpyrocrtu. 3akoH ['yka. Bec tena.

Tpenue. Bunsl Tpenus (mokos, ckoibxkeHnus, kauenus). Cuna tpenus. Cyxoe Tpenune. Cuiia TpeHHS
CKOJIBXKEHUsSI M cuiia TpeHus mokos. Koagdunuent tperus. Cuna COMpOTUBIEHUS NP IBWKEHUU Tella B

YKUJKOCTHU WJIM Tase.

[TocTymarensHOE U BpamareabHOe ABUKEHNE a0COTIOTHO TBEPAOTO TEa.



MOMEHT CUJIbl OTHOCHUTENIBHO OCH BpauieHus. [lnedo cumbl. YcnoBus paBHOBECHs TBEPAOrO TeNA.

TexHU4eckne yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: MOAIIMITHUKY, JTBUKEHHE HMCKYCCTBEHHBIX
CIIyTHHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHME MacC B3aUMOJIEHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cu.

CroxxeHue Cuil.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT AepOopMaliui.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCUs TBEPAOrO Teina. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3ydeHne ABMKEHUS OpyCcKa IO HAaKJIIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIINX B MPY)KMHE U PE3UHOBOM 00pasIie, OT X
nedopManuu.

HccnenoBanue ycaoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOILIETO OCh BPAIICHUSI.

Tema 3. 3akoHwl coXpaneHus 6 MexaHuke

HNmnynsc MaTepuanbHOM TOYKHU (Te€a), CUCTEMBI MaTepPHANIbHBIX TOYEeK. VIMIyIIbC CHIIBI U H3MEHEHHE
MMITyJIbCa TeJla. 3aKOH COXPaHEHUsI UMITyJibca. PeakTHBHOE JBUKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernueckast sHEprHsi MaTepuaIbHOW TOUKU. Teopema 00 M3MEHEHUN KHHETUUYECKOW YHEPTUH.

[TorenuuanbHas oHeprus. lloTeHumanbHas »Heprus ynpyro naeGopMHpOBaHHOW MPYKUHBI.
[TorenuuanpHas sHEpTHs Teja BOJIN3U MOBEPXHOCTU 3EMITH.

[ToreHnnanbHble M HEMOTEHLIMATbHBIE CHIIbL. CBS3b PabOTHl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHHUSI MEXaHUYECKOM YHEPrUHu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHUE: BOJAOMET, KOMEP, MPYKUHHBIN MHUCTOJIET,
JIBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOTeHNIMATBHON YPHEPTHH B KHHETHYECKYIO M OOpaTHO.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

W3ydeHne abCOTIOTHO HEYNPYToro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBA3u pabOTHl CUJIBI C M3MEHEHHEM MEXaHWYECKON HHEpPruM Tella Ha MpUMepe
PACTSKEHUS. PE3UHOBOIO KI'yTa.

Paznes 3. MoJsekyasipHasi (pM3HKa M TEPMOAHHAMHUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOL Meopul

OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYISPHO-KMHETHUECKOW TEOpPUHM U UX OIBITHOE OOOCHOBaHHE.
bpoyHnosckoe neuwxkenue. Juddysusa. Xapakrep IBUKEHHUS U B3aMOIEHCTBUS yacTHI] BemecTBa. Moaenu
CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX Teld M OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE 3TUX MOJENEH.
Macca u pazmepsl monekyn. KomnuectBo Bemectsa. [loctostHHas ABoranpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Lienscus.

Monens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOPHM HJCAIBHOIO
raza. AOCOIOTHasl TeMIepaTypa Kak Mepa CpelHell KUHETUYEeCKOH 3HEpruu TEIUIOBOTO JIBH)KEHUS YaCTHIL
raza. Illkama temneparyp KenpBuna. I'azoBbie 3axoHbl. YpaBHeHue MeHnneneeBa—Knaneiipona. 3akoH
HanbToHa. M3omporeccsl B HAEaIbHOM ra3e ¢ IOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
IPEeCTaBICHNE U30IIPOLECCOB: U30TEPMA, U30X0pa, n300apa.



TexHUUecKkue yCTpoucTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOUIME JUCKPETHOE CTPOCHHUE BellecTBa, (ororpadguu MONEKYJl OpraHHYecKuX
COCTUHEHUN.

OnbiTe! 10 AU} PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKEHHUSL.

Mogens onbita ITepHa.

OnbIThL, TOKA3bIBAOIINE CYHIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOACHCTBHUS.

Monens, WUTIOCTpUPYIOLIAs PUPOLY JaBJICHUS ra3a Ha CTEHKH COoCyaa.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Omnpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATe Ha OCHOBE H3MEpPEeHHl 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEPATyphl BO3/lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepMoanHamMuyeckasi cucreMa. BHYTpeHHsSI SHEprus TePMOJAMHAMUYECKON CHUCTEMBI M CIOCOOBI e
u3MeHeHus. KonuuecTBo TemaoTel U paboTa. BHyTpeHHss 3Heprusi 0JHOATOMHOIO UJ€aJIbHOTO raza. Bumsl
TEIJIONEePelayl: TEIUIONPOBOJHOCTh, KOHBEKLMS, HW3Iy4eHUE. YJIedbHas TEIIOEMKOCTh BEIIECTBA.
KonunuecTBo TennoTel npu Temionepeaaye.

[Tonstue 06 aguabatHoM mpouecce. [lepBrril 3akoH TepMoauHaMuKu. [IpuMeHeHue mepBoro 3akoHa
TEPMOJIMHAMHKH K H3onporeccam. I paduueckas nHTEpripeTanus padboTsl rasa.

Bropoii 3akoH TepmonuHamuku. HeoOpaTuMocTs nMpoieccoB B MpUPO/IE.

TemuoBele MamuHbl. [IpuHIUNEL nelicTBUA TEMIOBbIX MaluH. [IpeoOpa3zoBaHMs SHEPIUU B TEILJIOBBIX
mammHax. Kosdduument monesnoro paeiictBus terioBod mamubbl. Hukn KapHo u ero xoadduiment
MIOJIE3HOTO JACUCTBHS. DKOJIOTHYECKHE TPOOIEMBI TETUIOIHEPT €THUKH.

TexHUuyecKkue yCTpONCTBA U MPAKTHUECKOE MPUMEHEHHE: IBUraTellb BHYTPEHHETrO CrOpaHus, ObITOBOM
XOJIOIMJIBHUK, KOHJTUIIUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW SHEpruu Teja MPH COBEPIIEHUH padOThI: BBUIET MPOOKH M3 OYTBUIKH 0]
JIeCTBUEM CKAaTOT0 BO3]lyXa, HarpeBaHue >pupa B JaTYHHOH TpyOKe MyTEM TpeHUs (BUICOAESMOHCTpALINs).

N3menenne BHyTpeHHEH SHEPTuu (TEMIEpaTyphl) Tea MpH TeIIonepeaayde.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3TyXa (OMBIT C BO3IYLIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelsi BHYTPEHHET O CTOpaHusl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne yaenbHON TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmonanun eewjecmea. Pazoevie nepexoowvl

[TapooOpa3oBanne u KoHaeHcanusa. Mcmapenne u kuneHue. AOCONIOTHAsT YW OTHOCUTEIbHAs
BJIQKHOCTh Bo3ayxa. HacblmeHnHbli map. Y aenbHas TemioTa napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhI
KUIIEHUS OT JaBJICHMUS.

Teépnoe teno. Kpucramimyeckue u amopdHble Tena. AHM30TPONMsS CBOWCTB KpucTayioB. XKuakue
kpuctayibl. CoBpeMeHHble MaTepuaibl. [lnaBneHune u Kpuctamauzanus. YJenbHas TEIUIOTa IUIaBICHMS.
Cybnumarusi.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHUueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHUE: TMTPOMETP U IICUXPOMETP, KaJIOPUMETD,
TEXHOJIOTHH MOIY4YEeHHsI COBPEMEHHBIX MaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenne npyu NoHMKEHHOM JIaBJICHHH.

CrocoOb1 U3MEpEeHUs BIAKHOCTH.

Habmronenne HarpeBaHus U IUIaBJICHUS KPUCTAJUIMYECKOTO BELECTBA.

JleMOHCTpanys KpuCTalIoB.



Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pasznea 4. diekTpoauHaMUKA

Tema 1. Inexkmpocmamuka

OJeKTpu3anusa Tei. OJeKTpudeckuil 3apsia. JlBa Buaa snekTpuueckux 3apsgaoB. [IpoBoaHuKH,
JURJIEKTPUKU U TIOTYIIPOBOJHUKHU. 3aKOH COXPAHEHUs AIEKTPUUIECKOTO 3aps/a.

B3aumoneiictBue 3apsinoB. 3akoH Kynona. ToueuHblid 3JIEKTPUUYECKUN 3apsil. DIECKTPUUECKOE TOJIE.
Hanpsbxk€HHocTh  dnektpruueckoro mnoiid. lIpvHOMn cyneprnosuuuu  3IeKTpUYEeCKUX Inosie. JIuaumn
HaIPSKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun anexkrpocrarnueckoro mnoss. Ilorenuman. Pasnoctes norenHuumanos. IlpoBogHuku u
JUAJIEKTPUKH B 3JIEKTPOCTATUUECKOM MoJe. J(uanekrpuyeckas NpoOHUIAEMOCTb.

OnexrpoéMkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh MJIOCKOTO0 KOHAEHCATOpa. DHEPIrusl 3apsyKEHHOTO
KOHJIEHCATOopa.

TexHuueckue  ycTpocTBa M IPAKTHMUECKOE  IPUMEHEHHE:  BJIEKTPOCKON,  3JIEKTPOMETD,
JNEKTPOCTATUYECKAsl 3allluTa, 3a3eMJICHHE OJJIEKTPONPUOOPOB, KOHIEHCATOpP, KOMHUPOBAIBHBIN ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO M IPUHIUII AEHUCTBUSA 3JIEKTPOMETPA.

B3auMozeiicTBue HadIeKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JIE.

DINIeKTpOCTaTUYECKas 3allIHTa.

JW3neKTpuKY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAAM IJIACTHH, PACCTOSHUS MEXIY
HUMH U JUBJIEKTPUUECKOU IPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DONEeKTpUYECKU TOK. YCIIOBHS CYIIECTBOBAHUS dJIEKTpUUEcKoro Toka. Mcrounuku toka. Cuia Toka.
ITocTosIHHBIN TOK.

Hampsokenue. 3akon Oma /17151 yyacTka LETH.

DJIEKTPUUYECKOE COMPOTHUBJICHUE. YJEIbHOE CONpOTHBJIEHUE BemecTBa. llocnegoBarenbHoOE,
napajuleJIbHOE, CMEIIaHHOE COEIMHEHNE IPOBOIHUKOB.

Pabora anektpudeckoro Toka. 3akoH J[xoymns—Jleniia. MomHOCTh 3J€KTPUYECKOTO TOKA.

DONEeKTPOABMKYIIasi CUjla U BHYTPEHHEE COIPOTUBIICHHE HMCTOYHMKA TOKa. 3akoH OMa A MOJHOU
(3amMKHYTO#) 2ekTpuueckoit nenu. KopoTkoe 3aMbIKaHHe.

ONEeKTpOHHAas TMPOBOJUMOCTb TBEPIABIX METAUIOB. 3aBUCHUMOCTb COINPOTHUBIEHUS METaNIOB OT
teMriepaTypbl. CBepXIIPOBOIUMOCTb.

DnexkTpruueckuil ToK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CobcTBeHHAss W MPHUMECHas MPOBOJAMMOCTH MONYHIpOBOAHUKOB. CBoHcTBa P—N-
nepexoja. [lomympoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUUYECKUII TOK B PAcTBOpPax W pacIjiaBax 3JEKTPOJUTOB. DIEKTPOIUTHUYECKAs IUCCOLMALIUS.
DIIEKTPOIIH3.

DIEKTpUUYECKHI TOK B ra3zax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [lna3ma.

TexHuueckue ycTpoiicTBa M MPAKTUYECKOE TMPUMEHEHHUE: aMIEepMeTp, BOJBTMETP, peocTarT,
UCTOYHUKM TOKA, OJIJIEKTPOHArpeBaTeibHbIe MPHOOPHI, JIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COTIPOTUBIICHUS, BaKyyMHBIH JHOA, TEPMHUCTOPHI U (OTOPE3UCTOPHI, TMOTYNPOBOTHUKOBBIN THO,
rajabBaHUKa.

Jlemoncmpayuu



W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBHMCHUMOCTb CONPOTUBIICHUS LWINHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOIIAAN IIONEPEYHOTO
CEUeHMs U MaTepuana.

CMemaHHOEe COeIUHEHUE IPOBOIHUKOB.

[Tpsimoe u3mepeHue 3aeKTpoaABHKYLIEH cuibl. KopoTkoe 3aMblkaHNE rajlbBAHUYECKOTO JIEMEHTA U
OLICHKAa BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBo# paspsg v IPOBOAMMOCTb BO3AyXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

N3mepenue 31eKTpOABUKYIIEH CHIIbl ICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUS.

HaGnronenue anexrpoinusa.

Me:xknpeameTHble CBSI3U

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Kiacce oCylIecTBIsETCA ¢ YUETOM COJEpPKATEIbHbBIX
MEKITPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTUKU, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsamusi, CBSI3aHHbIE C HM3YYEHHEM METOJIOB HAYYHOIO TIIO3HAHMS: SBICHHUE,
Hay4YHbIH (akT, rumnoresa, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HAONIOJCHHE, OSKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelnieHHEe CHUCTEMbl ypaBHEHUM, JHHEWHas (QyHKIUs, napaloisa, rumepdosa, uX
rpaduKd U CBOMCTBA, TPUTOHOMETPHUYECKHE (YHKIMU: CHHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPBI U UX IIPOEKIIMU HA OCHU KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

buonoeusn: mMexaHndeckoe IBHXKEHHE B KHBOH mpupone, nud@ysus, ocMOC, TEII0O0OMEH >KHMBBIX
OpraHu3MOB (BH/]IbI TEIUIONEPEIAUYH, TEIUIOBOE PABHOBECHE), JIEKTPUUECKUE SIBICHUS B dKUBOU MPUPOJIE.

Xumua: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEUIECTBA, MOJISPHAs
Macca, TEIJIOBbIE CBOICTBA TBEPIBIX TEN, JKUIKOCTEH M TIa30B, 3JIEKTPUUECKHUE CBOMCTBA METAJJIOB,
JNEKTPOIMTUYECKAS IUCCOLMALINSL, FAJIbBAHNKA.

T'eoepaghus: BnaxxHOCTBb BO3]lyXa, BETPBI, OapOMETp, TEPMOMET.

Texnonoeusa: npeoOpa3oBaHuE ABMKEHHM C MCIOJIb30BAaHMEM MEXaHM3MOB, YUET TPEHMs B TEXHHKE,
MNOJUINITHUKY, HCIIOJIb30BAHME 3aKOHA COXPaHEHHs HMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JIpyrHe),
JIBUTATeNIb BHYTPEHHETO CropaHus, mapoBasi TypOMHa, OBITOBOM XOJOAMIBHHUK, KOHAULUOHEDP, TEXHOIOTHH
MOJIyYEHUS COBPEMEHHBIX MaTepualoB, B TOM YHCJIE HAHOMATEpUAIOB, M HAHOTEXHOJOIHH,
JJIEKTpOCTaTUYeCKass — 3allluTa, 3a3eMJICHHE  AJIEKTPONpPUOOpPOB,  KCEPOKC, CTPYHHBIH  NIpPUHTEP,
3JIEKTpOHArpeBaTeNIbHbIE IPUOOPHI, SIEKTPOOCBETUTEIbHBIE TPUOOPHI, raJIbBaHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. INeKmMpoMacHUMHAA UHOYKUUS

[TocrossHHbIE MarHuThHl. B3auMoJelWCTBME TOCTOSHHBIX MAarHuToB. MarnuTtHoe mojne. Bektop
MarHuTHOM WHAYKUMHU. [IpUHIMN Cynepno3uUUM MarHUTHBIX TMosied. JIMHMM MarHUTHOM MHIYKLIHH.
KapTtuna nuHuil MarHUTHOM MHIYKIIMH TOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe Mojie MNpOBOJAHMKA C TOKOM. KapThHa JMHUN MHAYKIMM MarHUTHOTO TOJIS JUIMHHOTO
MpPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJBIIEBOTO MPOBOJHUKA, KATymIKH ¢ TokoMm. OmbIT Ipcrena.
B3aumopeiicTBre MPOBOJIHUKOB C TOKOM.

Cwia Amriepa, €€ MOJIyJTh M HalpaBJICHHE.

Cuna Jlopenma, e€ MoAyidb W HampaBiieHHE. J[BH)KEHHME 3apsKEHHOM YacTHIbl B OJHOPOIHOM
MarHuTHOM noJie. PabGota cumer JlopeHiia.

SIBneHue 3neKTpoMarHuTHOM MHAYKUUU. [IOTOK BEKTOpa MAarHUTHOM MHIYKIUHU. DIEKTPOABUKYILAS
cuJia MHAYKIINH. 3aKOH dJIEKTPOMarHUTHON MHAYKIMK Dapanies.



BuxpeBoe anekTpuueckoe mose. DJIEKTPOABHKYIAS CHJIAa MHAYKIUM B MPOBOAHMKE, IBHIKYLIEMCS
MIOCTYIATEIbHO B OJTHOPOJJHOM MarHMTHOM IIOJI€.

IIpaBuno Jlenna.

NHayKTUBHOCTG. fIBII€HHE CAMOMHIYKLIUH. DJIEKTPOABUKYILAs CUJIAa CAMOMHIYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKU C TOKOM.

DJIEKTPOMAarHUTHOE I0JI€.

TexHu4yeckue yCTpOMCTBA U INPAKTHUYECKOE MPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YAaCTUL, MHAYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM I10JIEM.

JIuHUM MHAYKIMY MarHUTHOTO MOJIS.

B3anmoneiictBue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBneHune 3NeKTPOMarHuTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTb AJIEKTPOJABHKYIIEH CHIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHHUs MATHUTHOT'O ITOTOKA.

SIBiieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

M3yyenne MarHuTHOTO T0JIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS OCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccenenoBanue siBICHUS AIEKTPOMATHUTHON UHAYKIUH.

Pa3nes 5. Kosie6anus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHuUmMHble KONEOAHUA

Konebarenpnass cuctema. CBoOOJHBIE MexaHWYeckne Konebanusa. [‘apmMoHuWYeckne KoeOaHUs.
[lepuon, yvactora, ammiuryna u ¢asza konebanuid. IlpyxuHHBIH MasTHUK. MaTeMaTHUeCKUN MasTHHK.
YpaBHeHHUe rapMOHUYECKHX Kojiebanmii. [IpeBpamienne sHEPTUN MPU TapMOHUYECKIX KOJIEOaHUSX.

Koneb6arenbHblii KoHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOAaHUS B HJI€AIbHOM KOJIeOaTeIbHOM
KOHTYpe. AHAJOTHs MEXIY MEXaHHUYECKUMH M 3JEKTPOMAarHUTHBIMU Kosiebanusmu. ®opmyna TomcoHa.
3aKOH COXpaHEHUs PHEPTUH B UIEATBLHOM KOJeOaTeIbHOM KOHTYpeE.

[IpencraBieHue o 3aTyxamIUX KojieOaHUSIX. BeIHYX/IeHHbIE MexaHuuyeckue Kosiebanus. Pe3oHaHc.
BbIHyX/1eHHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUS.

[lepemennbiii  Tok. CuUHYcOMIAIbHBIA IEPEMEHHBbIM TOK. MOIIHOCT MEPEMEHHOIO  TOKa.
AMIUIUTYIHOE U JIeHCTBYIOIIEE 3HAaU€HUE CUIIbI TOKA U HAPSKEHHUS.

Tpanchopmarop. [IpousBoacTBo, nepeaaya v NOTpeOICHNUE FNEKTPUUECKON SJHEPTUU. DKOJIOTHYECKUE
PHUCKH TIpH MPOU3BOJACTBE 3JIEKTpOo3Hepruu. KynbTypa HMCIONB30BaHMS 3JIEKTPOIHEPIHH B MOBCEAHEBHOM
KHU3HU.

TexHuueckue yCTpoWcTBa M MPaKTHUECKOE MPHUMEHEHME: OHIIEKTPUUYECKHM 3BOHOK, TI'eHepaTop
NEPEMEHHOT0 TOKa, IMHUHU AJIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTenbHOM cucTeMbl (MPY>KUHHBIN WM MaTEeMAaTUYECKUN MasTHUK).

Habmronenue 3aryxaromux KoaebaHuu.

HccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOIHBIE MEKTPOMArHUTHBIE KOJIeOaHusl.

OcuusutorpaMMbl (3aBUCUMOCTH CHJIBI TOKAa M HAIPSDKEHUS OT BPEMEHH) ISl AJIEKTPOMArHUTHBIX
Kosie0aHui.

Pesonanc nmnpu mocienoBaTENIbHOM — COEIMHEHMM PE3UCTOPa, KATYIIKM HWHAYKTUBHOCTH H
KOHJIEHCATOPA.



Monens IMHUY 3IIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

HccnenoBanue 3aBUCMMOCTH IEpHOJa MAJbIX KOJeOaHUIl rpy3a Ha HUTH OT JJMHBI HUTH U Macchl
rpysa.

HccnenoBaHue INEPEMEHHOIO TOKa B LENU M3 IOCIENOBATEIbHO COEIMHEHHBIX KOHJIEHCATOpa,
KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMacHuUmMHble 60JIHbL

Mexanudeckrue BOJIHBI, ycioBus pacupoctpaHeHus. [lepuoa. CkopocTe pacnpocTpaHeHUs: U JJIMHA
BOJIHBL. [lonepeunbie U mpo1oibHbIE BOJIHBI. MHTephepeHus u qudpakius MEXaHUYECKHX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEeKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3IY4YEHMs JIEKTPOMAarHUTHBIX BOJH. B3aumHasi opueHTanus
BekTopoB E, B, V B anektpomaruutHoil BosHe. CBONCTBA 3JIGKTPOMArHUTHBIX BOJIH: OTpPa)KEHUE,
nperoMIIeHuE, monsipu3anus, tudppakuus, narepdepennns. CKOpoCTh AMEKTPOMATHUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHre 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI pagnoCBA3U U TeleBuaeHUs. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOILIEH CPebl.

TexHuueckue ycTpoicTBa U NPAKTUYECKOE IMPUMEHEHHUE: MY3bIKaJIbHbIE  HHCTPYMEHTHI,
YIbTPa3BYKOBass JUAarHOCTHKAa B TEXHUKE M MEAMIMHE, pajap, pPaAuONpUEMHHUK, TEIEBU30p, AHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoOCTpaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habumronenue otpaxkeHus U IpeaoMIICHUS] MEXaHUUYECKUX BOJIH.

Habmonenue nntepdepeHny u AuQpakini MEXaHM4eCKUX BOJH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u TpPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYAON M YaCTOTOM KOJIeOaHHIA.

HccnenoBaHue CBOWCTB AJIEKTPOMArHWTHBIX BOJIH: OTPa)XXCHHE, IMpeOMJICHUE, MOJspU3alus,
nudpakiys, HHTEpPEpeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOE paclipoCTpaHEHUE CBETa B OAHOPOAHOU cpene. JIyd cBera.
To4euHblil HCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpakeHus cera. [locTpoeHne n300pakeHuit B MIOCKOM 3epKaJe.

[Tpenomnienue cBera. 3akOHBI IpeOMIIEHUS cBeTa. AOCOJIOTHBIN Moka3arenb npenomieHus. [lonnoe
BHYTpEHHEE oTpakeHue. [IpenenbHblil yros MoJHOro BHYTPEHHETO OTPAYKEHUS.

Hucnepcus cseta. CioxxHbIl cocTaB 6enoro ceera. LBer.

CoOuparomue u pacceuBarolmiye JUH3bL. ToHKas JnH3a. POKYCHOE PacCTOSIHME W ONTHYECKas Ccuja
TOHKOM JuH3bI. [locTpoeHne n300paxeHuil B cOOMparolMX U paccenBaroluxX JuH3ax. PopMyna TOHKOU
JMH3bI. Y BEIMYEHUE, 1aBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas onrtuka. MHTtepdepenuus cBera. KorepeHTHble HCTOUHUKH. YCIIOBHS HaOIIOJCHUS
MakCUMyMOB M MHMHHMMYMOB B HHTEp(EPEHIIMOHHON KapTWHE OT JBYX CHH(a3HBIX KOT€PEHTHBIX
MCTOYHHUKOB.

HMudpaxus csera. JudpakunonHas pemérka. YcioBue HaOMIOJAEHHS TVIaBHBIX MaKCUMYMOB IIpH
naJIeHU MOHOXPOMATHYECKOTO CBeTa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuueckue ycTpoicTBa M MPaKTHYECKOE MPUMEHEHHE: OYKH, Jymna, (poToanmnapar, MpOEKIIMOHHBIN
anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTUKA, TUPPaKIIMOHHAS pelIéTKa, MOJISPOUI.

Jlemoncmpayuu

[TpstmonuHeHOE pacipocTpaHeHHe, OTpakeHUe U MpesoMiieHue cBera. Onruyeckue nprudopsl.

ITonHoe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.

HccnenoBanue CBOMCTB M300paKEHUM B JIMH3aX.



Mo/ienin MUKPOCKOTIa, TeIeCKOIa.
Hab6nronenue natepdepeHIinm cBeTa.
HaGmonenue nudpakiuu cBeta.
HaOnroeHue mucrnepcuu CBeTa.
ITomy4yenue cekTpa ¢ HOMOIIBIO IIPU3MBL.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKINOHHON PEIIETKH.

HabGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenne nmokazaresst IpeIoMICHUS CTEKJIA.
HccnenoBanue CBOMCTB N300payKCHHM B JIMH3aX.
HabGnronenue qucnepcuu certa.

Pa3znen 6. OcHOBBI cnenuaJbHOM TECOPUHU OTHOCUTEJIBHOCTH
FpaHI/IHBI IMPpUMCHUMOCTHU KJIacCUYeCKOi MCEXaHHUKH.

[ToctynaTel  cHnenuaibHOM  TEOpPUHU

OTHOCUTCIIbHOCTU: HWHBAPUAHTHOCTL MOAYJIA CKOPOCTHU CBETA B BAKYYMC, NPHHIOHII OTHOCHUTCIBHOCTH

DOUHIITENHA.

OTHOCHUTEILHOCTh OOIHOBPEMCHHOCTH. BaMeIlJICHI/IC BPCMCHU U COKPAICHUC AJIMHBI.

3Hepr U U UMITYJIBC pCHHTHBHCTCKOﬁ qaCTHUIIBL.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PEISATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmuol K6AHMOBOU ONMUKU

®otonbl. Popmyna [Inanka cBsi3u 3HEprun (HOTOHA C €T0 YaCTOTON. DHEPTHUS U UMITYJIbC (DOTOHA.

OtkpeiTue u wuccnenoBanue ¢orordpdexra. OmbiTel A. I'. CronmeroBa. 3akoHbl (QoTod(deKTa.
VYpaBuenue DitHmreiiHa s porodddexra. «KpacHas rpannna» Gororddexra.

JaBnenue cera. Onwitel [1. H. JIeOenena.
XUMHYECKOE IEUCTBHUE CBETA.

TexHuueckue YCTpOﬁCTBa U HPAKTHUYCCKOC IIPUMCHCHUC! q)OTOSHeMeHT, (bOTOI[aT‘II/IK, COJIHCYHasd

OaTapest, CBETOJIUO/I.
Llemoncmpayuu
®doTor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtoad¢exra.
Ceeronuo.

Conneunas Oatapest.
Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiThl Pesepdopaa o paccesHuto o -uactuil. IlnanerapHas mojens aToma.
[Toctynarsl bopa. U3nydyenue u nornomeHue GOTOHOB MPH MEPEXO/I€ aTOMa C OJAHOIO YPOBHS SHEPrUu Ha

npyroi. Buasl cnektpos. CriekTp ypOBHEN SHEPIHH aTOMa BOJOPO/A.

BousiHoBgIe cBOMcTBa yacTull. BosHbl ne bpoinsa. KopnyckyispHO-BOJIHOBOM Ayanu3M.

CroHTaHHOE U BBIHYXXJICHHOC U3JIYUCHHC.

TexHUuyeckue yCTpONCTBA M MPAKTUUYECKOE NPHUMEHEHHUE: CHEeKTPajbHBbI aHaINW3 (CHEKTPOCKOIN),

na3ep, KBAaHTOBBII KOMITBIOTED.
Jlemoncmpayuu
Mopnens omnbita Pesepdopra.
OmnpeienieHre JUIMHBI BOJTHBI JTa3epa.
Habmronenne nuHeHyaThIX CIIEKTPOB H3ITYUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamophwvie pabomul
Hab6nronenue nuHEHYaToOro CriekTpa.
Tema 3. Amomnoe sA0po



OKCMEPUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTpOeHUs sfpa. OTKpbITUE Pagu0aKTUBHOCTU. OTBITHI
Pesepdopna mo ompeneneHuro coctaBa paguoakTHBHOro uinmydeHus. CBoiicTBa anb(a-, Oera-, ramMmma-
u3llydeHus. Biausinue painoakTHBHOCTH HA KUBbIE OPTraHU3MBI.

OTtkpeiTHE TpOTOHA W HedTpoHa. Hyknonnas monens sapa IelizenOepra—lBanenko. 3apsia spa.
Maccosoe uucio sapa. M3otomnsl.

Anbda-pacniaz. DIEKTpPOHHBIM ¥  TO3WUTPOHHBIM  Oera-pacman. ['amma-usnmydenwe. 3aKkoH
PaAMOaKTUBHOIO pacnaja.

DHeprus CBS3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegekT maccol sapa.

SInepusle peakuuu. [lenenue u CUHTES SIED.

Snepusiii peaktop. TepmosmepHsiii cuHTe3. [IpoOiieMbl M TMEPCIIEKTUBBI SICPHON SHEPIETHKU.
OKOJIOTUYECKHE ACIIEKTHI SIIEPHON IHEPTETUKHU.

DnemeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (hr3nueckoi KapTHHBI MUpA.

TexHu4yeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: O3UMETp, KaMmepa BuiibcoHa, snepHbId
peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CuéT4rK HOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue TpekoB vacTuil (1o roToBeIM oTorpadusim).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Ortansl pa3BUTHA acTpoHOMHUH. [TpuKiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUEHUE aCTPOHOMMUH.

Bun 3Bé31H0r0 Heba. Co3Be3aus, spKue 3BE3/bI, IJIAHEThI, X BUAUMOE JABHKECHUE.

ConneuHas cucrema.

Connue. Conneunas axktuBHOCTh. Mcrounuk sHeprun ConHua M 3BE371. 3BE3IBI, UX OCHOBHBIE
XapakTepucTuku.  Jluarpamma  «CHEKTpajgbHBI  KJIacC  —  CBETHUMOCTBb».  3BE3ABI  TJIABHOM
MOCJIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETHUMOCTbY» I 3BE3]l TJIABHOW IOCJIEI0BATEIbHOCTH.
Buytpennee ctpoenue 3B€31. COBpeMEHHbBIE NMPEJICTABICHUS O MPOUCXOXKACHUM M 3Bomtonuu CoiHua U
3BE3]]. OTalbl )KU3HU 3BE3N.

Muneunsiit [1yTe — Hama [Nanaktuka. [lonoxenue u asuxenne Conxua B ['anaktuke. THIBI ranakTuk.
Paguoranaktukuy u kBazapel. YEpHbIE NBIPHI B siIpaxX raJlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa06usa. Pasberanue ranaktuk. Teopust Bosbimoro
B3pbIBa. PenukroBoe n3iryueHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie npoOieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HaOnroneHuss HEBOOPYKEHHBIM TIJ1a30M C MCIOJIb30BAaHMEM KOMIBIOTEPHBIX HNPUIOKEHUH IS
orpezieNieHus] TOJI0KEeHUsI HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3qusi CeBepHOro
NOJIyLIApHsl U IPKUE 3BE3MBI.

Hab6monenus B reneckon Jlynsl, uraner, Maeunoro ITyTu.

O0o0maroniee NOBTOPEHUE

Posb ¢pu3uku 1 acTpPOHOMUU B 3KOHOMHUYECKOH, TEXHOJIOTMYECKOM, COLMAIIbHON U 3TUYECKOH cdepax
NeSITeIbHOCTH 4eJIOBeKa, pojb U MECTO (M3MKU M aCTPOHOMHMU B COBPEMEHHOH Hay4yHOM KapTHHE MHpa,
posib ¢uznyecKkoil Teopun B (POPMUPOBAHUU MPEACTABIEHUN O (U3NYECKON KapTUHE MHpa, MECTO
¢u3uueckoil KapTUHBI MHpa B OOIIEM psAIYy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX NpPEICTaBICHUN O
pUpoJIe.

Me:xnpeamerHblie CBA3H

N3yuenune xkypca ¢puzuku 6a30BOr0 YpoBHS B 11 Kitacce oCymIeCTBISAETCSA C YIETOM CONEPKATEITHHBIX
MEKITPEIMETHBIX CBsI3€ll ¢ KypcaMH MaTeMaTUKU, OMOJIOTHH, XUMUH, reorpaduu U TEXHOJIOTHH.



Mesicnpeomemmuvie nonsamusi, CBSI3aHHBIE C HM3YYEHHEM METONOB HAYYHOIO IIO3HAHM: SBIICHHE,
Hay4HbIM (akT, rumnoresa, (u3MyecKas BeIMYMHA, 3aKOH, TEOpUs, HaONIOJCHUE, DSKCIIEPUMEHT,
MOJIEIMPOBAaHUE, MOJEIIb, U3MEPECHHUE.

Mamemamuxa: pelieHue CUCTEMbl YPABHEHUH, TPUTOHOMETpPUUYECKHE (DYHKIMM: CHHYC, KOCHUHYC,
TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbI M MX IIPOEKIUU HA OCH
KOOpJMHAT, CJIO)KEHHWE BEKTOPOB, IPOMU3BOJHBIE 3JEMEHTapHbIX (QYHKUMH, MpPU3HAKK MOJ00MS
TPEYroJILHUKOB, ONPEIeICHUE IUIOLIAU TIOCKUX (GUryp u o0béma Ted.

buonoeus: >nextprudeckue sBICHUs B )KUBOM IpUpPOAE, KonebaTeabHbIe IBUKEHUS B )KUBOH MPUpOJIE,
ONTUYECKHUE SBJICHUS B )KUBOU IIPUPOJIE, JEUCTBUE PAIUALIMY HA KUBBIE OPraHU3MBI.

Xumus: CTPOCGHHME aTOMOB M MOJIEKYJ, KPHUCTaUIMYECKash CTPYKTypa TBEPABIX Te€J, MEXaHU3MBI
00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIbHBII aHaIu3.

l'eoepaghus: marHuTHBIE MOMNIOCA 3EMJIH, 3aJI€KHU MAarHUTHBIX PyA, POTOChEMKA 3eMHON ITOBEPXHOCTH,
IIPEICKA3aHNUE 3EMIICTPSICCHUM.

Texnonocus: JMHAW  DJIEKTPOIEpenad, TIEHEPaTOp IIEPEMEHHOr0 TOKA, JJIEKTPOABUIaTElNb,
UHAYKIIMOHHAs Teub, pajgap, paguonpuEéMHUK, TEIEeBU30p, aHTeHHA, Tenedon, CBY-neub, npoeKIMOHHBII
anrmapar, BOJIOKOHHas ONTHKA, COJTHEYHas Oarapes.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

OcBoenue yueOHOro mnpeamera «dusuka» Ha ypoOBHE CpeaHEro o6Imero obpa3zoBaHus (0a30BBIi
YPOBEHB) JIOJDKHO OOECIICYUTh TOCTH)KEHUE CICIYIOIUX JTUYHOCTHBIX, METAIPEIMETHBIX U TPEIAMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOro npeamera «Du3nkay TOJKHBI OTPakaTh TOTOBHOCTh U
CIOCOOHOCTh O0YYarOMIMXCsl PYKOBOJACTBOBATHCA C(HOPMUPOBAHHOW BHYTPEHHEH MMO3UIMEH JMYHOCTH,
CUCTEeMON IIEHHOCTHBIX OpHUEHTAlUH, TMO3UTUBHBIX BHYTPEHHUX YyOEXKAECHUN, COOTBETCTBYIOIIMX
TPAAUITMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIEeCTBa, pacIIUpEHUE JKU3HEHHOTO OIbITa U  OIbITa
JIeATEIbHOCTH B MPOIECCE pealn3allid OCHOBHBIX HAMPABICHHM BOCIUTATEIBHON NEATEIBHOCTH, B TOM
YUCJIE€ B YACTHU:

1) rpaaaHCKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIUKA O0YJAIOIIErocs KaK aKTUBHOTO U OTBETCTBEHHOTO WJICHA
pPOCCUICKOro O0IIIeCTBa;

MIPUHATHE TPAJAUIIMOHHBIX 00IIEUETOBEYECKUX TYMAaHUCTUUECKUX U JIEMOKPATHUYECKUX IICHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JESATENILHOCTh B MHTEPECax rPa’kJaHCKOTO OOIECTBa, y4acTBOBAThH B
CaMOYTIpaBJIEHUH B 00pa30BaTEIHHON OpraHU3allnu;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIbHBIMH MHCTUTYTaMH B COOTBETCTBUU C UX (DYHKUUAMU U
Ha3HAYCHHEM;

TOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU JI€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH POCCUICKON TPaXTaHCKON UICHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJAM, JIOCTHXEHHUSM POCCHHCKHX YYEHBIX B
obnactu pU3MKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CITOCOOHOCTh OIIEHWBATh CHUTYallUI0 W TPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B IEATEIbHOCTH YUEHOTO;

OCO3HAHUWE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:



ACTETUYECKOE OTHOIIEHHWE K MHpY, BKJIIOYas OCTETUKY HAay4YHOTO TBOPYECTBA, IPHUCYIIETO
bu3nIecKoi HayKe;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pa3iIuyHbiM cdepaMm MpodeccuoHaNbHON [1eATENbHOCTH, B TOM 4YHCIIE CBS3aHHBIM C
(GU3MKOW M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOp Oymymield mpodeccuu W peain30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTH M CIIOCOOHOCTHh K 00pa30BaHUIO M CaMOOOPa30BaHMIO B 00JacT (PU3MKU HA MPOTSHKEHUU
BCEH >KU3HHU;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

c(OpPMHUPOBAHHOCTH JKOJIOTHUYECKON KyIbTYphl, OCO3HAHHE TJI00ANBHOIO XapakTepa 3KOJIOTUYECKUX
npooIieM;

IUTAHUPOBAHUE M OCYIIECTBICHUE JCHCTBUII B OKpYyXKallled cpele Ha OCHOBE 3HAHUS Lelei
YCTOMYUBOTO PA3BUTHS YETIOBEUECTBA;

pacuiMpeHre OmbITa JAEATeIbHOCTH IKOJIOTUYECKOM HAIMPABICHHOCTH HA OCHOBE MMEIOIIUXCS 3HAHUMN
1o (u3nKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHSA
buznyeckoil HayKu;

OCO3HAHHME [IEHHOCTH HAyYHOW JESITEIBHOCTH, TOTOBHOCTb B TMPOLECCE W3YYCHUS (HUHUKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENBbCKYIO NESTEIbHOCTh HHIMBUYATbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/bHBbIE YHHBepCaIbHbIE Y4eOHbIe 1eHCTBUS
ba3oBble Jornveckue a1ecTBUSA:

CaMOCTOSITENIbHO (JOPMYITUPOBATH U aKTyaJIU3UPOBATH MPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

ONPEAEIIATh LEU IEATEIbHOCTH, 33/1aBaTh MMAPAMETPbl U KPUTEPUU UX JTOCTHKECHUS,

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabaThiBaTh IUIaH pEHICHUs MPOOJIeMbl € YYETOM aHalW3a HMMEIONIUXCS MaTepUalbHBIX W
HEMAaTEPUAIbHBIX PECYPCOB;

BHOCHUTH KOppCKTI/IBI)I B ICATCIIBHOCTH, OILICHUBATHL COOTBETCTBHE pe?,y.]'II)TaTOB neiaaM, OILICHHUBATh
PHUCKH ITOCIEACTBUM IEATENBHOCTH;

KOOPJMHHUPOBATh U BBINOJIHATH pabOTy B YCIOBHSX PEAIIbHOTO, BUPTYaIbHOTO U KOMOWHHUPOBAHHOTO
B3aUMOICUCTBUS;

paSBI/IBaTI) eraTI/IBHOC MBIIIIJICHUEC HpI/I pGHIGHI/II/I JKN3HCHHBIX HpO6J’I€M.

ba3zoBble ucciiegoBarebckue 1eMCTBUSA.

BJIIAACTH H&y‘lHOﬁ TepMI/IHOHOFHCﬁ, KJIFOUCBBIMU ITIOHATUSMHA U METOdaMU (1)I/ISI/IT-I€CKOI\/'I HaYKI/I;

BIQJIETh HaBBIKAMU Y4eOHO-HCCIIEIOBATENbCKOM W TMPOEKTHON AESITeNbHOCTH B 00MacTu (DU3HKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB pEIICHHs 3a71ad (PU3NUECKOro
COZEP)KaHUs, IPUMEHEHUIO PA3JIMYHBIX METOA0B [IO3HAHUS;

BJIIAACTH BUIamMmn JCSATCIIBHOCTU 110 HOJ'Iy‘IeHI/IIO HOBOTI'O 3HaHUA, ero I/IHTCpHpeTaHI/II/I,
peoOpa3oBaHUIO0 U MPUMEHEHUIO B Pa3IMYHBIX YUYECOHBIX CUTYaIUSAX, B TOM YUCIE MPU CO3/IaHUU YIEOHBIX
IIPOEKTOB B 001aCcTH (PU3HKHU;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIE CBSA3M M aKTyaJlM3UpOBaTh 3aJady, BbIABUTaTh THUIOTE3y €€
peHIeHI/ISI, HaXO0IUTh aprMeHTBI JIs1  JOKa3aTeJIbCTBA CBOUX YTBepH(HeHHﬁ, 3a1aBaThb napaMeTpLI 158
KPUTEPUU PEILICHHUS;

aHaJ'II/ISI/IpOBaTB HOJ'Iy‘-IeHHI)Ie B XO0I€ pemeHI/m 3agadyu pe?,y.]'H)TaTI)I, KpHTquCKH OLICHUBATH HX
JIOCTOBEPHOCTD, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX YCJIOBUSX;

CTaBUTH U GOPMYITHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOM ACATEIPHOCTH, B TOM YHUCJIE TIPH
U3YYEHUU (HU3HKHY;

JIaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;



YMETb MIEPEHOCUTH 3HAHUS MO (PU3UKE B MPAKTHUECKYIO0 0071aCTh )KU3HEACITEIHLHOCTH;

YMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAJIBHBIE MOAXO0Abl U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33aJjauH, JONYyCKAIOIME aJIbTEPHATUBHBIEC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJI€Th HABBIKAMM IOJIydeHHs HH(pOpMaluu (U3UYECKOrO0 COAEP)KAaHUS M3 HCTOYHHUKOB Pa3HbIX
THUIIOB, CAMOCTOSITEIIbHO OCYIIECTBIIATH MOKMCK, aHAIN3, CUCTEMATH3AIMI0O U MHTEPIIPETANI0 HH(pOpMaIH
pas3IMYHbIX BUAOB U (POPM IPEICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIINH;

UCMOJIb30BaTh CPEACTBA HMH(MOPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOIMH B pELICHUH
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHU3allMOHHBIX 3a]a4 ¢ COOII0IeHnEM TpeOOBaHH 3PrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUIHMEHBI, pecypcocOepeeHHs, MpaBOBbIX M JTUYECKMX HOpPM, HOPM
nH(OPMAIMOHHON 0€30MTaCHOCTH;

CO3/1aBaThb TEKCThl (PU3UYECKOro COJAEpXKaHHUA B pa3IMuHbIX (opMaTax C y4y€TOM Ha3HAUYCHMS
UH(OPMALIUHU | LIEJIEBOH ayTUTOPHH, BBIOMPAsi ONTUMAIBHYIO (OPMY IPEACTABICHUS U BU3yaIN3alllH.

KoMMyHuKkaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHON JEATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIIUH U CMITYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB;

IOHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHOM U MHAMBUAYAJIbHON pabOTHI;

BBIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX JAEUCTBUI C yuy€TOM OOLIMX HUHTEPECOB U BO3MOMXKHOCTEH
KQ)KJIOTO WICHA KOJUICKTHBA,

IIPUHUMATh LEIU COBMECTHOU ACATEIBHOCTH, OPraHU30BbIBATE U KOOPAUHUPOBATH IECUCTBUSA IO €&
JOCTHKEHUIO: COCTABIIATH TUIAH JCHCTBHMA, pacpeAessITh PO C YIETOM MHEHUH YYaCTHHKOB, OOCYXIATh
pe3yibTaThl COBMECTHOM paboThI;

OLICHMBAaTh KAaueCTBO CBOEr0 BKJIAJa M KaXJOro y4JyaCTHMKAa KOMaHAbl B OOIIMI pe3ynbTar Io
pa3paboTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE MPOEKTHI, OLICHUBATh UJIEU C MO3UIMH HOBHU3HBI, OPUTUHAIBHOCTH, TPAKTUYECKON
3HAYMMOCTH,;

OCYLIECTBIIAATh IMO3UTHBHOE CTPAaTErMYECKOE IOBEACHUE B DPA3JIMYHBIX CHTyalUsX, IPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIC 1eiCTBHUA
Camoopranu3anusi:
CaMOCTOSITENIbHO OCYIECTBIIATh MO3HABATENbHYIO JESITEIbHOCTh B 00JaCTH (PU3MKH U aCTPOHOMHH,
BBISIBJISITH IPOOJIEMBI, CTABUTh U (POPMYJINPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTAaBIIATh IUIAH PEIIECHUS PacuETHBIX M KAYECTBEHHBIX 3a7ady, IJIaH BBINOJIHEHUS
PAKTUYECKON pabOThI C yUETOM HMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENNIOYTEHUH;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacupsATh paMKH y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEIIOYTEHHUI;
JienaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEIlICHHE;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO SPYIUIIUH B 007aCTH (PU3UKH, TIOCTOSIHHO MOBBIIATh
CBOI1 00pa3zoBaTeNbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEICKT:
JIaBaTh OLIEHKY HOBBIM CUTYallUsSIM, BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
pE3yJIbTaTOB LIETAM;
BJIQ/IETh HABbIKAMHU II03HABaTeNIbHON pediaeKkcuu Kak OCO3HAHHUS COBEpIIAEMbIX JEHCTBUN U
MBICIIUTENBHBIX IPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHM;
MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHMUS;



YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEILICHUS 110 UX CHIKEHHUIO;

MIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IPU aHAJIU3€E PE3YyIbTaTOB JAESITEIbHOCTH;

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apTyMEHTBI PYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mponecce nocTrkeHUsT TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTpaMMbl MO (U3UKE Ui YPOBHS
cpeaHero ooOmero oO0pa3oBaHUS y OOYYaIOIIUXCS COBEPLICHCTBYETCS HSMOLMOHAIBHBIA HHTEIJICKT,
npenoararomui ¢oOpMUPOBAHHOCTD:

CaMOCO3HaHUsl, BKJIIOYAIOUIETO CIOCOOHOCTh MOHMMATh CBOE AMOIMOHAIBHOE COCTOSHHE, BUICTH
HAIpPaBJICHUS Pa3BUTHS COOCTBEHHON IMOLIMOHAIBHOM cephl, ObITH yBEPEHHBIM B cebe;

CaMOpETYJIMPOBaHMs, BKIIOYAIOIIEIO CaMOKOHTPOJb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBE/IEHUE, CIIOCOOHOCTh a/IallTUPOBATHCA K 3MOIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITH
OTKPBITHIM HOBOMY;;

BHYTPEHHEHI MOTHMBALM{, BKJIKOYAKOUIEH CTPEMIICHHE K JOCTH)KEHHMIO LENH M YCIEXy, ONTHUMH3M,
MHUIMATUBHOCTb, YMEHHUE JIEHCTBOBATh UCXO/Is U3 CBOMX BO3MOXKHOCTEH;

SMIMATHH, BKIIIOYAIOLIEH CITOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHUE APYTUX, YYUTHIBATH €TI0
IIPY OCYIIECTBICHUH OOIIECHHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS C APYTUMHU JIOAbMH,
3a00TUTHCS, TPOSIBIIATH UHTEPEC U pa3pemaTb KOH(PIUKTEHI.

INPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuyenns B 10 Kiacce mpenMeTHble pe3yibTaThl HA 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh y O0YYAIOIUXCS YMEHUI:

JEMOHCTPUPOBATh HA MPHUMEPax pojb U MEeCTO (U3MKKA B (OPMHPOBAHUU COBPEMEHHOH HAy4YHOM
KapTHHBI MUPA, B pa3BUTHH COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOH 1A TEIbHOCTH JIFOACH;

YUNTBHIBaTh TIPaHULbl MPUMEHEHMUS] HW3YYEHHBIX (U3UYECKUX MOJENCH: MarepuajgbHas TOYKa,
UHepLUalbHas cUCTeMa OTCY€Ta, aOCOIIOTHO TBEPAOE TENO, WICANbHBIA Ta3, MOJENU CTPOEHUsS Tra3osB,
KUAKOCTEN U TBEPJBIX TEJ, TOUSUHBIN AIEKTPUUYECKUH 3apsii IPpU pelieHnu GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MUECKUe sBIEHHs (MPOLECCh) U OOBACHATH UX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETUUECKOI TEOpUM CTPOEHUS BEIIECTBA U  AJIEKTPOJAMHAMUKH: PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOE MIBM)KEHHE, CBOOOJHOE TMajJieHHe Tel, IBM)KEHHE I0 OKPYKHOCTH,
MHEpLYs, B3auMoieicTBUE Tel, AUPPy3usi, OpOyHOBCKOE TBUKEHHUE, CTPOCHHUE KUJIKOCTEH U TBEPABIX T,
U3MeHeHHe o0bEMa Tel MpH HarpeBaHUHU (OXJIAKICHUH), TEIJIOBOE paBHOBECHE, UCTIAPEHHE, KOHICHCAIHS,
IUTABJIEHUE, KPUCTAIIM3alUsl, KHUIIEHHE, BJIAXXHOCTh BO3/yXa, IOBBIIIEHUWE JaBJIEHUS Traza IMpU €ro
HarpeBaHUM B 3aKpbITOM COCYJE, CBSA3b MEXKIy IapaMeTpaMH COCTOSHHs Trasza B M30Ipolieccax,
JIEKTPHU3aLUs TeJl, B3AUMOACHCTBUE 3apsAI0B;

ONHUCBHIBATh MEXAHWYECKOE JBIKEHHE, HCHOJb3ysd (QHU3UYECKHe BEIMYMHBI: KOOpAWHATA, IYTb,
nepeMelleHre, CKOpOCTb, YCKOPEHHE, Macca Tella, CHUjla, HMIYIbC Tela, KHHETHYEeCKas »JHeprus,
NOTEHIMaJbHAs SHEeprus, MeXaHuueckas paboTa, MeXaHWYecKas MOIIHOCTb, MPH OMHCAHUHU TNPABHIBHO
TPaKTOBaTh (PU3NYECKUII CMBICHT HCIOIb3YEMBIX BEIMYMH, UX OOO3HAYEHUS W E€AUHMIIBI, HaXOAWUTHb
(GopMyIIbl, CBA3BIBAIOLINE JAaHHYIO (PU3UYECKYIO BEIUUUHY C JPYTUMHU BEIUUYUHAMU;

ONKCHIBaTh HM3YyYEHHBIE TEIUIOBbIE CBOMCTBA TeNl M TEIJIOBBIE SBJICHHS, HCIONB3Yys (U3HUEcKHe
BEJIMYMHBI: JIAaBJICHHE Tra3a, TEMIIEpPAaTypa, CpPEOHAs KHUHETHYECKas HSHEPrus XaoTHYECKOIO JBH)KEHUS
MOJIEKYJI, CpEAHEKBaJpaTU4YHasi CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHsS SHeprus, padoTa
raza, K03(O(UIMEHT TMOJIE3HOT0 AECUCTBHUS TEIJIOBOTO JBHUraTels; NMPH OMUCAHUU IPABHIBHO TPAKTOBATh
(Gu3NYECKUN CMBICT HCHOJB3YEMBIX BEJIIMYMH, WX OOO3HAYEHHS M €AMHULBI, HaXOIUTh (OPMYIbI,
CBSI3bIBAIOIME TAHHYIO (PU3UYECKYIO BEIMUMHY C APYTUMH BETMUMHAM;

ONKCHIBATh U3YUYEHHbIE AJIEKTPUUYECKHE CBOWMCTBA BEIIECTBA U JJIEKTPUUECKHE SIBJICHUS (IPOIECCHI),
UCTIONB3Ysl (PU3MUECKUE BEIMUYMHBI: IJIEKTPUUECKUH 3apsijl, dJIEKTPUYECKOe IoJje, HAMPsHKEHHOCTh MOJI,
NOTEHLIMaN, pPa3HOCTh [MOTEHIMAJIOB, MpPU OMNMCAHWU MPABWIBHO TPAKTOBaTh (PUINUYECKUN CMBICI



UCTIONIB3YEMBIX BEIUYHMH, MX OOO3HAUEHHWs W EAWHHUIIBI; YKa3biBaTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO
buznYeCcKyI0 BEIMYMHY C IPYTUMU BEIUYUHAMM;

AHATM3UPOBATh (DU3MUECKUE MPOIECCHl M SBICHUS, UCTONB3Ys (DU3MUECKHE 3aKOHBI M TPUHITUIIBL:
3ak0oH BcemupHoro tsaroteHus, |, Il u Il 3akonsl HploTOHA, 3aKOH COXpaHEHHS MEXaHHMYECKOW SHEPIHH,
3aKOH COXpPaHEHUSI UMIYJIbCa, PUHITUI CYIIEPIIO3UIINH CHJI, TIPUHIIUI PABHOIIPABUS WHEPIUATHHBIX CUCTEM
OTCuéTa, MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHIO CTPOCHUS BELIECTBA, a30Bble 3aKOHBI, CBSA3b CpeaHEn
KMHETUYECKOM HSHEPTUM TEIUIOBOIO JBMXKEHHUS MOJIEKYJ C aOCOJIOTHOW TEeMIEpaTypou, MEpBBIA 3aKOH
TEPMOJMHAMUKY, 3aKOH COXpPAHEHUS DSJEKTPHUYECKOro 3apsijaa, 3akoH KyloHa, mpu 3TOM pasznuyarhb
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPA)KEHHWE W YCIOBUS (TpaHHUIBL, 00IaCTH)
MPUMEHUMOCTH;

OOBSICHSATH OCHOBHBIE TTPUHIIMITBI JEHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPONCTB; pa3anuvaTh
yCIIOBUS UX O€30MacCHOr0 UCIOIb30BaHUS B IIOBCETHEBHOM KU3HU;

BBITIOJTHSATH AKCIIEPUMEHTHI TI0 HCCIIE0BAHUIO0 (PU3NICCKUX SIBJICHUN U MPOIIECCOB C UCIIOJIb30BAHUEM
OpsIMBIX U KOCBEHHBIX H3MEPEHHH, Mpu 3TOM (HOpMynHpoBaTh MpodiieMy/3ajgady U TUIOTE3y y4eOHOro
OKCIIEPUMEHTa, COOUpAaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOpPYIOBaHWS, MPOBOJUTH OIBIT U
dbopMynUpOBaTH BHIBOJIBI;

OCYIICCTBIISATh TPSMBIE W KOCBCHHBIC H3MEPCHHS (U3MYECKHX BEIWYHMH, TPH 3TOM BBIOMPATH
ONTUMAJBHBINA CIIOCOO U3MEPEHUS U HCIIOIb30BATh U3BECTHBIE METOBI OLIEHKH MOTPEIIHOCTEH U3MEpEHU;

UCCIICIOBATh 3aBUCUMOCTH MEXKAY (DHU3UYECKUMH BEIMYUHAMH C HCIOJIB30BAHUEM TIPSIMBIX
U3MEPEHH, IPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3yibTaThl MOTYYCHHON 3aBUCUMOCTH
(U3HYECKUX BEIIMYHMH B BHJIC TAOIHUI] U TpaUKOB, JENIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICOBAHHUS,

coOnrofarh mpaBuia OE30MacCHOTO TpyAa MPU MPOBEACHUM HCCIEIOBaHMI B paMKax ydeOHOTro
IKCIIEPUMEHTa,  Y4eOHO-MCCIENOBATENbCKOH ¥ MPOEKTHOW  JEATENIbHOCTH C  HCIOJIBb30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 0OOPYIOBAHMUS,

pemaTh pacy€THbIEC 33aYM C SIBHO 3alaHHON (PM3HUECKONW MOIEIBIO, UCIONb3Yys (PU3NIECKUE 3aKOHBI
U TPUHIUIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3aJaul BbIOUpaATh (PU3UUYECKYIO MOJEIb, BHIACIATh (PU3HUECKUE
BEJIMYMHBI U (HOPMYJIBI, HEOOXOMUMBIC IS €€ peIIeHUs, MPOBOANTH PACUYETHl U OICHUBATh PEATHLHOCTH
MOJy4EHHOT0 3HaUYeHUsl (PU3UUECKOI BETUYMHBL;

pemaTh Ka4eCTBCHHBIC 331Ul BBICTPAMBATH JIOTHYECKH HEITPOTHBOPEUUBYIO IIETIOYKY PACCYKICHUI
C OTOPO¥ Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUECKUE SIBIICHUS;

UCIIOJIb30BaTh TPU PENICHHH Y4YeOHBIX 3aa4 COBPEMEHHBIC WH(POPMAIMOHHBIE TEXHOJIOTHH JUIS
MOWCKa, CTPYKTYPUPOBAHMs, HWHTEPNpETAllMM W TPEACTABICHUS YU4eOHOW U HAYYHO-TIOMYJISIPHOM
uH(pOpMAIINK, TIONYYEHHOW W3 Ppa3IUYHBIX WMCTOYHHKOB, KPHUTHYECKH aHAJIM3UPOBATH IOyIaeMYIO
UH(POPMALIUIO;

MPUBOJUTEL TMPUMEPHI BKJIAJIa POCCHHCKUX U 3apyOEKHBIX YUIEHBIX-(U3UKOB B PA3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYSCKHE 3HAHHS 10 (U3MKE B TIOBCEIHEBHON JKM3HH I OOECICYCHHUS
0€30MacHOCTH MpU OOpaIIeHU! ¢ MPUOOPAMH M TEXHUYECKHUMH YCTPOHCTBAMU, AJII COXPAHEHUS 3/I0POBBS U
COOITIOJIEHHSI HOPM 3KOJIOTHYECKOTO TIOBEACHHUS B OKPYIKAIOIIEH cpejie;

paboTaTh B IpyMIme C BHIMOIHEHUEM PA3IUYHBIX COIMAIBHBIX POJIeH, TUIAHUPOBATh PabOTy TPYIIIIHI,
paIMOHATILHO paclpeAeiaTh OOS3aHHOCTH W IUIAHUPOBAThH JICATEIHLHOCTh B HECTAHJAPTHBIX CHUTYAIHSX,
aJICKBATHO OIICHUBATh BKJIAJl K&XKIOTO U3 YUACTHUKOB TPYIIIEI B PEIICHHE PAaCCMATPUBAEMOM MTPOOIEMEI.

K xoHmy oOy4yenus B 11 Kjacce mpeaMeTHBIE pe3yibTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPa)aTb
c(hOpPMUPOBAHHOCTH Y O0YUAIOLTUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPAx Pojb U MecTO (HM3MKH B (OPMHUPOBAHHHM COBPEMEHHOW HAYYHOMN
KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKU U TEXHOJOTUH, B MPAKTUUECKOU JEATEILHOCTH JIOACH,
IIEJIOCTHOCTh U €IMHCTBO (PH3UIECKON KapTHUHBI MUPA;

VUUTHIBATh TPAHUIBI TMPUMEHEHUS H3YUYEHHBIX (PU3UYECKUX MOJIENeH: TOYEUHBIN AJIeKTPUYECKUI
3apsijl, JIyd CBEeTa, TOYCYHBII MCTOYHHK CBETA, siFCpHAsl MOJIEbh aTOMa, HYKJIOHHAsE MOJIENIb aTOMHOTO siipa
IpH pelieHnn GU3NIECKUX 3a/1a4;



pacmo3HaBath (hu3mueckue SABICHHUS (TPOIECCh])) W OOBACHATh KX HA OCHOBE 3aKOHOB
ANEKTPOJMHAMUKY U KBAHTOBOHM (PH3HMKU: dJIEKTPUIECKast TPOBOIUMOCTD, TEIUIOBOE, CBETOBOE, XHMUYECKOE,
MAarHUTHOE JICWCTBHUS TOKA, B3aMMOJCHCTBHE MArHUTOB, OJEKTPOMArHWTHAs WHIYKIHS, JCWCTBUE
MarHUTHOTO T0JISI Ha TIPOBOJHHUK C TOKOM M JBWDKYIIUICS 3apsii, dJEKTPOMAarHUTHBIC KOJICOAHUS U BOJHBI,
NPSIMOJIMHEHOE PAcCIpOCTpAaHEHUE CBETa, OTpaXKeHHe, NpelomiieHue, uHTepdepeHnus, TUPpakous u
noJIsIpU3aIusl CBeTa, JucIepcust cBera, (orodnekTpudeckuit addext (dpororddexr), cBETOBOE NaBIICHHE,
BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPa aTOMa BOAOPO/Ia, €CTECTBEHHAS! M HCKYCCTBEHHAS PaIUOAKTHBHOCTS;

ONKCHIBATh W3YYCHHBIE CBOWCTBA  BemlecTBa  (DJIEKTPUYCCKHE, MAarHUTHBIC, ONTHYECKHE,
AIIEKTPUYECKYIO MTPOBOAMMOCTD PA3UYHBIX CPEl) U JJICKTPOMArHUTHBIC SBICHUS (IIPOIECCHI), UCIONIB3Ys
(GU3NYecKrue BEIWYHMHBL: DIICKTPUUYCCKHUIA 3apsij], CHiIa TOKA, JCKTPUYECKOE HAIPSDKEHHE, AJIEKTPHUECKOE
COMPOTHBIICHUE, PA3HOCTh MOTEHIIMAIIOB, MJICKTPOJBIDKYIIAS CHJa, Pad0oTa TOKA, WHAYKIUS MarHUTHOTO
nojsi, cuia Amnepa, cuna JlopeHia, WHIYKTHBHOCTh KATYIIKH, SHEPTUsl 3JEKTPUYECKOTO M MAarHUTHOTO
NoJiei, MmepuoJ M YacToTa KojeOaHWii B KojeOaTeTbHOM KOHTYpE, 3apsi M CHJIa TOKa B IpoLecce
TapMOHUYECKHUX 3JICKTPOMAarHUTHBIX KOJeOaHUH, (POKYCHOE PACCTOSHUE M ONTHUYECKAs CWJIA JIMH3BI, MPH
OMHMCAHUN TPABUIBHO TPAKTOBATh (DU3MYECKHI CMBICT HUCIOIB3YEMBIX BEIUYHH, MX OOO3HAYCHHUS U
€JIMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIONINE JTAHHYIO (PU3UYECKYIO BETUYMHY C IPYTHMHU BEIIMYHMHAMU;

ONKCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHHS M IPOILECCHI, HCIONB3YSA (U3HUSCKUE BEITHMYMHBI:
CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, SHEPTUs U UMITYJIbC (OTOHA, TIEPUOT
MOJTypacmaia, dHEPTHsi CBSI3U aTOMHBIX sJIep, IPH OIMHMCAHUW TPABHIBLHO TPAKTOBATh (PU3WYCCKUN CMBICIT
UCTIOJIB3YEMbIX BEJIMYHMH, MX O0O3HAuUCHWsI M EIWHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(UBHYECKYIO BEIIMYUHY C JIPYTUMHU BEIIMUYUHAMHE, BBIYUCIIATH 3HAYCHUE (PU3NICCKON BETUYHHEI;

aHAJTM3UPOBATh (PU3UYECKUE TPOIECChI W SIBICHUS, MCIOIB3ysS (U3UYECKUE 3aKOHBI U MPHUHIUIIBL:
3akoH OMa, 3aKOHBI ITOCIIEIOBATEIBHOTO W TMApaUICIbHOTO COCIMHEHHUS MPOBOJHUKOB, 3aKOH Jxoymsi—
JleH1la, 3aKOH AJIGKTPOMArHUTHON WHAYKIMH, 3aKOH TPSMOJMHEWHOTO PACHpPOCTPAHCHHUS CBETA, 3aKOHBI
OTPaXCHHSI CBETA, 3aKOHBI MPEIIOMIICHUS CBETa, ypaBHEHUE OWHIMTEWHA Uil (GoTtodddekra, 3aKoH
COXpaHECHHsI DHEPTuH, 3aKOH COXPAHCHHUS HMMITYJIbCa, 3aKOH COXPAHEHUS AJICKTPHUECKOTO 3apsia, 3aKOH
COXpaHEHHsI MacCOBOTO YHCIIA, MOCTYNaThl bopa, 3aKOH pagroaKkTUBHOTO pacmazia, Mpu 3TOM pa3inyarh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHHUE W YCJIOBUS (TpaHHUIlbI, 001aCcTH)
MPUMEHUMOCTH;

OTIpEIeNIATh HAMPaBJICHUE BEKTOPA UHIYKIIMH MarHUTHOTO TOJIsl MPOBOJHUKA C TOKOM, CHJIBI AMIiepa
u cuiibl Jlopenna;

CTPOUTH U OMUCHIBATh N300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKON JIMH30M;

BBITIOJTHATE SKCIIEPUMEHTHI TI0 HCCIIEOBAHNI0 PU3NICCKUX SBICHUN U MPOIIECCOB C MCITOJIB30BAHHEM
OPSIMBIX U KOCBEHHBIX H3MEPEHMid: TpU 3TOM (popMynHpoBaTh MpoOieMy/3agady U TUIOTE3y y4eOHOro
JKCIIEPUMEHTa, CcOoOMpaTh YCTAaHOBKY U3 MPEMIOKEHHOTO OOOpYIOBaHUS, TPOBOJUTH OIBIT H
(GOpMyITHPOBAThH BHIBOJIBI,

OCYIIECCTBIISATh TIPSMBIE W KOCBEHHBIC W3MEPCHHS (U3MUECKUX BEIWYHMH, TPH 3TOM BBIOMPATH
ONTUMAJIBHBINA CIIOCOO U3MEPEHUS U HCIIOIb30BaTh U3BECTHBIE METOIbI OIIEHKH IMOTPEITHOCTENH U3MEPEHHIA;

UCCJICJIOBATh 3aBUCUMOCTH (DPU3NYCCKUX BEIUYHH C MCIIOIH30BAHUEM MPSAMBIX H3MEPESHUN: TIPH ITOM
KOHCTPYHPOBaTh YCTAHOBKY, (DMKCUPOBATh PE3YJIbTATHI MOIYYEHHON 3aBUCUMOCTH (PU3NUYECKUX BEITUYHMH B
BUJIe Ta0HII U TpaUKOB, JeTaTh BBIBOBI IO PE3yJIbTaTaM UCCIICIOBAHHUS,

coOnrofath mpaBuia OE30MAaCHOTO TpyAa MPU MPOBEACHUH WCCIEIOBAHMN B paMKax ydeOHOTO
IKCIEPUMEHTa,  Y4eOHO-MCCIENOBATEIbCKOW W TMPOEKTHOW  JEATENBHOCTH C  HCIOJIh30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U JTa0OPaTOPHOTO 0OOPYIOBAHHS,

pemiaTh pacyEéTHHIC 3a/1a4M ¢ SBHO 3a/IaHHON (PH3MYECKON MOJICNBI0, UCTIONB3Ys (PH3UUIEeCKHe 3aKOHBI
U TIPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a7a4i BHIOUpATh (PU3UUYECKYIO MOJEIH, BBIACIATh (PU3HUECKUE
BEJIMYMHBI U (HOPMYIIBI, HEOOXOMUMBIC JUIS €€ pelIeHUs, MPOBOAUTHh PACUYETHl U OICHUBATh PEATbHOCTD
MOJTy4EHHOTO 3HA4YCHUs (PU3MUECKON BEIIMYNHBL;

pelIaTh Ka4eCTBCHHBIC 3a/1a4M: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPECUUBYIO IEMTOYKY PACCYKICHUI
C OTMOPOH Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBICHHUS;



UCIIONIb30BaTh TMPHU PEHICHUH Y4eOHBIX 3a7a4 COBpEMEHHBbICE HH(POPMAIIMOHHBIE TEXHOJOTHUHU IS
MIOWCKA, CTPYKTYPHPOBAHHWS, WHTEPIPETAIIMH W TPEICTABICHHUS Yy4eOHOW W  HayYHO-TOMYIISIPHON
uH(pOpMaIlMK, TONYYEHHOW W3 PpA3IUYHBIX WCTOYHHKOB, KPUTHYECKH AaHAJIU3UPOBATH IOTYIaEMYIO
uHdopmaruio;

OOBSCHATH TIPUHIIMITBI JCHCTBHS MAIlIWH, IPHOOPOB U TEXHUYECKHUX YCTPOWCTB, Pa3iMyaTh yCIOBHS
uX 0€30I1aCHOTO MCIIOJIb30BaHMSI B TIOBCETHECBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIaJ]a POCCUHUCKUX M 3apYOCIKHBIX YUYEHBIX-(QU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYIKAIOIIECTO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HaHUS 1O (HU3MKe B TOBCEAHEBHOW KHU3HU I OOECIICUCHUS
0€30IaCHOCTH MPH 00paIICHUH C PUOOPAMHU U TEXHHUECKUMH YCTPOMCTBAMHU, JUISI COXPAHCHUS 3I0POBbSI H
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKPYXKAIOIIEH cpejie;

paboTaTh B IpyIIe ¢ BHIMOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, MJIAHUPOBATh PAOOTY TPYIIIIHI,
paIMOHANILHO paclpeAcisATh O0S3aHHOCTH W IIAHUPOBAThH JEATEIHHOCTh B HECTAHIAPTHBIX CUTYaIIUAX,
aJICKBaTHO OIICHMBATh BKJIA]] KQKJOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHHE PACCMATPUBACMO MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DIJIEeMEHTHI KBAaHTOBOU OIITHKHU 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Htoro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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PACCMOTPEHO
Ha 3aceganuu [1IMO

MUWHUCTEPCTBO NPOCBENIEHUA POCCUVICKOM ®EJIEPAIIIN
MunucrepcTBo o6pa3oBanusi M Hayku Pecyosmmkn TaTtaperan

MAOY "JIUT Ne36"

Taneesa A.B.
nporokost Nel

oT «29» aBrycra 2023r.

COI''TACOBAHO YTBEPX/IEHO
3aMECTUTEND TUPEKTOPA Hupextop MAOY
no YBP "JIUT Ne 36"
Mumnraineesa P.®D. Apunosa JI.P.

ot «29» aBrycra 2023 r. npuka3 Ne 165

oT «29» aBrycra 2023r.

KaJIeH}IapHO TEMATHYICCKOC IIVIAHUPOBAHUE

yueOHoro npeamera «@usuka. ba3oBblili ypoBeHb»
s odyyarwmuxes 10 kiaaccon
yuuteab: @unarosa E.H.

r. HaGepesxxnbie Yeannt 2023



HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Jdara nzyyeHus

No KosaunuyecTBO 4acoB DJIeKTPOHHbIE
/i Tema Ypoka an)p()B],]e
Beero  Kontpoann Ipaxrnye o0pa3oBaTe/IbHbIE
ble padoThI clane pecypchl
padoThI
1 ®duszuka — Hayka o npupoje. Hayunsie metozsl 1 0 0 Bbu6moteka [JOK
MMO3HAHUS OKPYKAIOIIEro MUpPa 02.09.2023 https://m.edsoo.ru/ff0c32e2
Poib 1 MecTO Gpu3uKu B OPMHUPOBAHUU COBPEMEHHOMN
2 HAYYHOH KapTHUHBI MHpPa, B TIPAKTUIECKOM 1 0 0 bubmmorexa LIOK
" . 02.09.2023 https://m.edso0.ru/ff0c33e6
JESTeILHOCTH JIFOICH
Mexanunueckoe aBrkeHre. OTHOCUTEIBHOCTb
3 MEXaHUYECKOro IBIKeHH. [lepeMelieHrne, CKOPOCTh 1 0 0 bubnmorexa [JOK
P > CROPOCTD, 05.09.2023 https://m.edsoo.ru/ff0c3508
yCKOpeHue
4 PaBHOMEpPHOE IPAMOIMHENHOE IBMKEHUE 1 0 0 bubnmorexa [IOK
P P 05.09.2023 https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TIPSIMOTMHEHHOE JIBI)KCHUE 1 0 0 brbmmorexa [TOK
yEKoP P A 12.09.2023 https://m.edsoo.ru/ff0c372e
18.09 bubnunorexa LIOK
6 CB0o0O .Y 0 1 0 0
BODOMHOS HAIISHHE. Y CKOPCHHE CRODOAHOLO HACHHA 12.09.2023 https://m.edsoo.ru/ff0c39cc
7 KpuBonuHeliHoe nBmkKeHue. [|BHKCHHE MaTepHATLHOM 1 0 0 22.09 bu6mmoreka [JOK
TOYKH O OKPYKHOCTH 19.09.2023 https://m.edsoo.ru/ffOc3ada
g [Mpuniun otHOcuTeabHOCTH [ auies. MneprinansHbie 1 0 0 25.09 bubmuoteka [JOK
cuctembl otcyeta. [lepBsiii 3akoH HetoToHa 19.09.2023 https://m.edsoo.ru/ffOc3be8
9 Macca tena. Cuna. [IpuHIIUT CYyNIEPIO3UIIUN CHUITL. 1 0 0 29.09 bubmmnoreka [JOK
Bropoii 3akoH HproTOHa /1711 MarepuaabHON TOUKH 26.09.2023 https://m.edsoo.ru/ff0c3be8
10 Tpernii 3akon HproToHA 117151 MaTepUaTbHBIX TOYEK 1 0 0 2.10 bubnuorexa [JOK



https://m.edsoo.ru/ff0c32e2
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26.09.2023 https://m.edsoo.ru/ffOc3be8
1 3akoH BceMupHOro TsaroreHus. Cuna tsxectu. [lepsas 6.10 bubnuorexa [IOK
KOCMHYECKasi CKOPOCTb 03.10.2023 https://m.edsoo.ru/ff0c3d00
9.10 bubnunorexa LIOK
12 C .3 I'yka. B
18 YHPYTOCTH. Saitor & yia. Bee Teia 03.10.2023 https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpdunuent tpenus. Cuna 13.10
13 COIIPOTHUBIICHUS TIPU JABMKCHUH TeJIa B KHUIKOCTH N bubmorexa OK
10.10.2023 https://m.edso0.ru/ffOc3f76
rase
[TocTynarensHOE U BpamaTeabHOE IBHKCHUE 16.10
14 abcorroTHO TBEPIOTO Tema. MoMeHT cutbl. [Tnedo bubmmorexa [JOK
P . ) 10.10.2023 https://m.edsoo.ru/ffOc41a6
CWIBIL. Y CJIOBHSI paBHOBECHS TBEPIOTO Telia
Hmnynbc MaTepuanbHOW TOYKU, CUCTEMBI 20.10
15 MaTepuaIbHBIX TOYEK. IMITynbc cuiibl. 3aKOH bubmorexa HOK
' Y ] 17.10.2023 https://m.edsoo.ru/ff0c43d6
COXPAHCHUS UMITYJIbca. PEakTHBHOE BUKCHHE
Pabora u MmoutHOCTh cuitbl. Kunetnueckas sHeprus 23.10
16 MarepuanbHON TOUukd. Teopema 00 U3MEHEHU N bubmorexa LOK
P » '+ 1o0P 17.10.2023 https://m.edso0o.ru/ff0c4502
KUHETUYECKOW dHEPTUHI
[TorenunansHas sHeprust. [loreHnnanbHas 3Heprus 27.10
17 pyro negopmMupoBaHHOW NpYKUHBI. [loTeHnnanbHas bubmorexa LHOK
YIPYT YARIHB 24.10.2023 https://m.edsoo.ru/ff0c461a
SHEPTHs Tela BOIM3H MOBEPXHOCTH 3eMITH
IToreHnuanbHbIE B HETTOTEHIIMAILHEIE CHITBI. CBSI3b 7.11
18 paboOTHl HEMOTEHITUATBHBIX CHUJI C U3MEHEHHUEM but6mmoreka [IOK
MEXaHUYECKOW SHEPTHUU CUCTEMBI TEJl. 3aKOH 24.10.2023 https://m.edsoo.ru/ff0c478c
COXpaHEHUsI MEXaHUYECKOW YHEPTUU
JlabopaTopHas padora «HaxoxxneHne nusmeHeHus 10.11
19 i i
MEXaHHYECKON SHEPTHH C YICTOM JCHCTBHS CHJIIBI 07.11.2023
TPEHUS CKOJILKECHHSI
20 KonTtpoabsHnas padora no teme «KnuHemaruka. 07.11.2023 15.11 bubmuotexa [JOK
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JluHamuka. 3aKOHbI COXPAHEHHUS B MEXAHHUKE)

https://m.edsoo.ru/ffOc4b74

21 OCHOBHBIE MOJIOKEHHUS MOJICKYJIIPHO-KHHETHYCCKOM 17.11 bubaunoreka [JOK
teopun. bpoyroBckoe asmxkenue. Auddysus 14.11.2023 https://m.edsoo.ru/ffOc4dc2
XapakTtep ABHKEHUS U B3aUMOJICHCTBUS YaCTHI] 22.11

22 .M i
BCEI_IGCTBa OJIeJIM CTPOEHUS T'a30B, KUAKOCTEH U 14.11.2023
TBEPABIX TET

93 Macca monekyn. KonnuectBo Bemectsa. [locrosHnas 24.11
ABoraapo 21.11.2023

24 TennoBoe paBHOBecue. TeMneparypa u €€ U3MEpeHHUE. 27.11
[lIkana Temnepatyp Llenbcus 21.11.2023

. 1.12 bubnunoreka LIOK
25 u MKT. MKT
ACAIIbHbI Ta3 B OctoBHoe ypaserne 28.11.2023 https://m.edsoo.ru/ffOc4fde
AOcommoTHas TeMIiepaTypa Kak Mepa cpeTHen 412
26 KMHETUYECKOW SHEPTUU JIBUKEHUS MOJIEKYIL. brbmmorexa LTOK
. 28.11.2023 https://m.edsoo.ru/ff0c511e
VYpasaenne Menpeneesa-Knaneiipona
5.12
27 3 T
akoH JlampToHa. ["a30BbIe 3aKOHBI 05.12.2023
28 JlabopaTopnasi padora «OnbITHasi NPOBEpPKa 3aKOHA 11.12
Ieii-JIroccakay 05.12.2023
8.12 but6mmorexa [IOK
N3omporieccsl B uaeanbsHOM raze u ux rpaduyueckoe
29 MIpEeACTaBICHUE 12.12.2023 tps JAm.
pes o edsoo.ru/ffoc570e
BHyTpeHHss SHEpTrHs TEpMOIMHAMUYECKON CUCTEMBI U 15.12

30 crocoObl e€ n3mMeHeHust. KoanuecTBo TemaoThl U bu6muoreka [JOK
pabota. BHyTpeHHsIs SHEpPTrHsl 0OTHOATOMHOTO 12.12.2023 https://m.edsoo.ru/ff0c5952
UJeabHOTO Ta3a

31 Buzpl Temonepenaun 18.12 bubmorexa OK

8 pei 19.12.2023 https://m.edsoo.ru/ff0c5c36
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VYnenbpHas TEIUIOEMKOCTHE BemecTBa. KoanuecTBo

22.12

bubnunorexa LIOK

32 TEIUIOTHI IIPH TeTutonepeaayde. AauadbaTHbIN MPOIIECe 19.12.2023 https://m.edsoo.ru/ff0c5c36
33 [1epBbIif 3aKOH TEPMOJMHAMUKY M €TI0 IPUMEHEHHUE K 25.12 bu6mmoreka [IOK
M30IpoIeccam 26.12.2023 https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs nporieccoB B mpupojie. Bropoii 3akon 29.12 bubmmoreka [JOK
TEPMOJUHAMUKH 26.12.2023 https://m.edsoo.ru/ff0c6230
. N bubmmoreka [JOK
3 Hpurum nefictens n K1 Tennopo MatmmHt 09.01.2024 https://m.edSO(])_.[ru/ffOCGOOa
36 [ukn Kapno u ero KIT 09.01.2024
37 DKOJOTHYECKHEe MPOOIEMbI TETNIOIHEPTETUKH 16.01.2024
38 O6o6maromuii ypok «MomnekysipHast pusuka. OCHOBBI bubmmorexa [JOK
TEPMOJUHAMUKN» 16.01.2024 https://m.edso0o.ru/ff0c6938
39 KonTpouabHas pa6ora no teme «MosekyasipHasi bubmuoreka [IOK
¢puzuka. OcHOBBI TEPMOAMHAMHUKM 23.01.2024 https://m.edsoo.ru/ff0c6a50
40 [TapooGpazoBanue u koHaeHcaus. Vicnapenue u bubmmnoreka HOK
KHUIIEHHE 23.01.2024 https://m.edsoo.ru/ff0c63b6
41 AOCOIIIOTHAsI U OTHOCUTEJIbHAS BJIAXXHOCTH BO3/TyXa. bubmuorexa [IOK
Hacpimennsiii nap 30.01.2024 https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrannuyeckue u amopHbIe Temna.
42 AHM30TpONIUS CBOMCTB KpUCTAILIOB. JKuakue bubmmorexa LIOK
KpHCTAMIEL COBpEMEHHBIE MATEpHAEL 30.01.2024 https://m.edsoo.ru/ff0c65f0
43 [InaBneHue u KpucTauM3anys. Y qelbHas TEIIoTa bubnmnoreka [JOK
iaBieHus. Cyomumarus 06.02.2024 https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 YpaBHeiHe TeILI0Boro baatica 06.02.2024 https://m.edsogru/ff006820
45 DnekTpuzanus Tel. DIeKTpudeckuil 3aps. /[Ba Buma but6mmoreka [IOK
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ANEKTPUYECKUX 3apsI0B 13.02.2024 https://m.edsoo.ru/ff0c6bcc
46 [IpoBOHUKY, TUATEKTPUKHU U MOTYIPOBOIHUKH. 3aKOH bubnmnoreka HOK
COXpaHEHUs AIEKTPUUECKOTO 3apsiaa 13.02.2024 https://m.edsoo.ru/ffOc6bcc
47 B3aunmopneiictBue 3apsanoB. 3akoH Kynona. Toueunsbrit bubmmoreka [JOK
AMEKTPUUCCKUIN 3apsi]T 20.02.2024 https://m.edsoo.ru/ffOc6ce4
Hampstxénnocts anekrpudeckoro nosis. [IpuHnun
48 CYIIEPIIO3ULIMH IEKTPUUECKUX TTONIeH. JInHNuM bubmorexa OK
YHEPHO: P | 20.02.2024 https://m.eds00.ru/ff0c6df2
HANPSHKEHHOCTH
49 Pabora cwi anekTpoctaruyeckoro moss. [ToTermmarn. bubanoreka [JOK
Pa3nocTh noreHnuanos 27.02.2024 https://m.edsoo.ru/ff0c6f00
[TpOBOAHUKY M TUAJIEKTPUKU B AIEKTPOCTATUYECKOM Bbu6moteka [JOK
50
nosue. Jlusnekrpuueckas pOHULIAEMOCTh 27.02.2024 https://m.edsoo.ru/ff0c7018
N bubnnorexa [{OK
o1 C) . K
FICKTPOCMIOCTE. ROTACHEATOP 05.03.2024 https://m.edso00.ru/ff0c7126
59 DNEeKTPOEMKOCTH TUIOCKOTO KOHIEHCATOpa. DHEPTHs bubnnorexa [JOK
3apsHKCHHOTO KOHICHCATOPa 05.03.2024 https://m.edsoo.ru/ff0c72c0
JlabopaTopnas padora ""U3mepenue
53 . "
31eKTPOEMKOCTH KOH/ICHCATOPA 12.03.2024
[IpuHIMI NENCTBYS U IPUMEHEHHUE KOHJIEHCATOPOB,
54 KOIMPOBAJIBHOTO almapara, CTpyHHOTro IpUHTEpa.
DneKkTpocTaTUUecKas 3alnuTa. 3a3eMIIeHue 12.03.2024
3JIEKTPONIPUOOPOB
DJIEKTPUYECKUH TOK, YCIOBUS €T0 CYIIECTBOBAHUSI.
55 I1 i .C .H .
ocTosiHHBIN TOK. Cuia Toka. Hanpspkerue 10.03.2024
Conpotusienue. 3akoH Oma Jij1s yyacTka 1enu
[TocnenoBarensHOE, MapasieibHOE, CMEIIAHHOE
56 coeMHEeHNe NMPOBOIHUKOB. JlabopaTopHas padora bubmmorexa [JOK
A POROA ’ paTopHasp 19.03.2024 https://m.edsoo.ru/ff0c74f0

«HM3yyeHue cMelIaHHOTO COeJUHEHUS Pe3UCTOPOB
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https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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Pabota 1 MOIIIHOCTH 3JIEKTPUYECKOTO TOKA. 3aKOH

bubnunorexa LIOK

57
Jxoymns-Jlenma 02.04.2024 https://m.edsoo.ru/ff0c7838
3akon OMa 15 TOJTHOM (3aMKHYTOM ) AJIEKTPUIECKOM
58 uenu. Koporkoe 3ambikanue. Jlaboparopuasi padora bubmmoreka [JOK
«MA3mepenne IIC HCTOUHNKA TOKA U €0 02.04.2024 https://m.edsoo.ru/ff0c7ae0
BHYTPEHHEr0 CONPOTHBJIEHUS»
DeKTpOHHAs MPOBOJUMOCTH TBEPABIX METAJIIOB.
59 3aBUCUMOCTb COIPOTHUBIIEHUS] METAJUIOB OT 09.04.2024
Temmeparypbl. CBEpXIPOBOIUMOCTh
60 ONeKTpUUYECKUH TOK B Bakyyme. CBolcTBa
AJIEKTPOHHBIX MTyYKOB 09.04.2024
I1 , 0
t | mamomom, oG e BuSorsa 10K
P ' P ' 16.04.2024 https://m.edsoo.ru/ff0c84ae
[TomynipoBOTHUKOBBIE TPHUOOPHI
One €CKUH TO acTBoOpa acruiaBa
62 3;eI?TTlfS;LT(I)<;I HC;IeI;(:pF())JII/ITTBI/IIfecxlc:ﬂpnnggofm);uﬂﬂ bubmmorexa LIOK
' ' 16.04.2024 https://m.edsoo.ru/ff0c82ba
DNeKTpoan3
63 DNEeKTpUYECKHil TOK B Ta3zax. CaMOCTOATEIbHBIN U bubnuoreka [IOK
HECaMOCTOATENbHBIN pa3psal. Monuus. [Inazma 23.04.2024 https://m.edsoo.ru/ff0c84ae
One ecKue 60 CTpoM
64 n1?)12111<<TT1/I:II;I(;10K(I:ZI nglfl)ﬁeHsz;Ig }{'IggBII//II;aTlB;)I/(IHIﬁ;H Bubmorexa LIOK
) 23.04.2024 https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
65 O6o0mmaromuii ypok «JIeKTPOIUHAMUKAY) 30.04.2024
K .
o | RamHiauemsalers o T Cpecrira B 10K
P ) 30.04.2024 https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX cpeaax»
67 PesepsHblil ypok. KonTpoJsibHasi pabora nmo reme bu6muoreka [JOK
"JaekTpoaMHAMHKA" 07.05.2024 https://m.edso0o.ru/ff0c8c56
68 PezepHblit ypok. O6o0maromnuii ypok mo remam 10 bu6nuorexa [IOK
KJjlacca 07.05.2024 https://m.edsoo.ru/ff0c8f6c
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PACCMOTPEHO
Ha 3aceganuu [1IMO

MUWHUCTEPCTBO NPOCBENIEHUA POCCUVICKOM ®EJIEPAIIIN
MunucrepeTBo oopa3osanusi u Hayku Pecny0simku TaTtaperan

MAOY "JIUT Ne36"

Taneesa A.B.
nporokost Nel

oT «29» aBrycra 2023r.

COI''TACOBAHO YTBEPX/IEHO
3aMECTUTEND TUPEKTOPA Hupextop MAOY
no YBP "JIUT Ne 36"
Mumnraineesa P.®D. Apunosa JI.P.

ot «29» aBrycra 2023 r. npuka3 Ne 165

oT «29» aBrycra 2023r.

KaJIeH}IapHO TEMATHYICCKOC IIVIAHUPOBAHUE

yueOHoro npeamera «@usuka. ba3oBblili ypoBeHb»
g odoyuawmmxcs 11 kimaccon
yuuteab: @unarosa E.H.

r. HaGepesxxnbie Yeannt 2023



HOYPOYHOE IINTAHUPOBAHUE

11 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie I[IpakTnueckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[TocTostHHBIE MATHUTHI U UX
B3auMoO/iecTBUE. MarHUTHOE MOJIE. 1 0 0 bubnuoreka [{OK
BexTop MarHuTHOM MHIYKIUH. 06.09.2023  https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIWU
MaruauTtHoe 1noJje NpoBOJHUKA C
ToKOM. OnbIT DpcTena. 1 0 0 bubnnorexa [JOK
B3aumoneiicTBre MpOBOTHUKOB C 06.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHas pabota «3yuenue 1 0 1 bubnmnoreka HOK
MarHMTHOTO TOJISl KaTYIIKHA C TOKOM» 13.09.2023 = https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TIOJIS Ha
POBOAHMK ¢ ToKoM. Cuiia Amnepa.
JlaGoparopHas paboTa 1 0 1 bubmmnorexka HOK
«Hccnenosanue nelCcTBUA 13.09.2023  https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)
JlelicTBME MAarHUTHOTO TOJIS Ha
JBIKYIIYIOCS 3apsKECHHYIO YACTHUILY. 1 0 0 bu6muoreka [IOK
Cuna Jlopenna. Pabota cumsl 20.09.2023  https://m.edsoo.ru/ff0c9df4
Jlopenua
DneKkTpoMarHuTHas HHAYKIus. [loTok 1 0 0



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

BEKTOpa MarHUTHOM uHAyKuu. IC
WHIYKIUU. 3aKOH JIEKTPOMArHUTHOMN
uHaykiuu Papanes

20.09.2023

JlaboparopHas paboTa
«HccnenoBanue SBICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

27.09.2023

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

10

11

NHnykTuBHOCTS. SIBIIEHUE

camouHAykiuu. 3J1C caMOMHIYKITUH.

3H€pFI/I$[ MAarauMTHOTI'O ITOJIA KaTyIIKH
C TOKOM. 3JIGKTpOMaFHI/ITHO€ I10JIC

TexHUUECKHE YCTPOUCTBA U X
IPUMEHEHHE: TOCTOSHHBIC MATHUTHI,
AIICKTPOMATHUTBI, JIICKTPOIBUTaTEb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHII,
WHIyKIIMOHHAS [IeYb

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTPOMarHUTHAS HHIYKIHSD)
KonTponsHas paboTa o teme

«Mar»uuTtHoe 10JI€E.
DNIEKTPOMarHUTHasE UHIYKIUS»

27.09.2023

04.10.2023

04.10.2023

11.10.2023

bubnuoreka [{OK
https://m.edsoo.ru/ff0ca600

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcab82

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OO/IHbIE MEXaHUYECKHE
KoseOanus. 'apmoHnyeckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpatenue sHepruu

11.10.2023

but6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
nepuoaa MajblX KoJIeOaHuii rpy3a Ha
HUTH OT JJTUHBI HUTH U MacChl TPy3a»

18.10.2023



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

14

15

Konebarenbublii koHTYp. CBOOOJHBIE
ANIEKTPOMArHUTHBIE KOJICOAHUS B
UJIeaJIbHOM KOJIeOaTeIbHOM KOHTYpE.
AHanorust Mex 1y MeXaHH4eCKUMU U
9JIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHHSI SHEPTUHU B HJICATLHOM
K0JIeOaTeITIbHOM KOHTYpE

18.10.2023

25.10.2023

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BeIHYKICHHBIC
MeXaHHYeCcKHe Kojiebanus. Pe3oHanc.
BoinykeHHBIC 2TIEKTPOMAarHUTHBIC
KoJieOaHus

25.10.2023

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennsbiit Tok. CUHYCOUJAIbHBIN
MePEMEHHBIN TOK. MOITHOCTH
MIEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JIEHCTBYIOIIIECE 3HAUEHUE CUJIBI TOKA U
HaIpsHKEHUs

08.11.2023

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussocTso,
nepegaya u norpedieHue
3JIEKTPUYECKON SJHEPTUN

08.11.2023

19

20

VYCTpoiCTBO U MPAKTHYECKOE
MIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHHM 3JIeKTponepeaayd

DKOJIOTHYECKUE PUCKHU TTPU
MIPOU3BOICTBE AIICKTPOIHEPTUH.
Kynbprypa rcnonb3oBaHus
AIIEKTPOIHEPTHH B TOBCEAHEBHOU

15.11.2023

15.11.2023

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

KHU3HHU

MexaHuyeckue BOJHBI, YCIOBHS
pacnpocrpanenus. [lepuog.

21 CxopocTh pacpoCTpaHEHUs U JUTMHA bubmorexa LOK
P pactipoctp 8 22.11.2023  https://m.edsoo.ru/ffOccab4
BOJIHBIL. [lonepeunsie 1 Mpo0JIbHbIE
BOJIHBI
99 3BykK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnnorexa [JOK
3ByKa. Bricora ToHa. TemOp 3ByKa 22.11.2023  https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJHBIL, UX
23 cBolicTBa U ckopocTh. [llkama bubmmorexa [IOK
P ' 29.11.2023  https://m.edsoo.ru/ffOccfeQ
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIB paTuOCBI3U U
24 .P
TeneBuaeHus. PazBurue cpeacTs 99.11.2023
cBs3u. Paguonokanus
o5 KonTponsnas padora «Konedanus u bubmuorteka [IOK
BOJIHBI» 06.12.2023  https://m.edsoo.ru/ffOcc6f8
IIpssMonuHEHOE pacpoCTpaHEHUE
26 CBETa B OJHOPOJHOU Cpejie. bubnmnorexa [JOK
ToueuHsblil ©cTOUHUK cBeTa. Jlyu 06.12.2023  https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus cseta. [loctpoenue bubmorexa HOK
P . P 13.12.2023 | https://m.edsoo.ru/ffocd4e0
M300paXeHHI B MJIOCKOM 3epKalie
[Ipenomnenue cera. [lonHoe
28 BHYTpEHHEe oTpaxkeHue. IIpenenbHblil bu6muoreka [JOK
YTOJI MOJTHOTO BHYTPEHHETO 13.12.2023  https://m.edsoo.ru/ffOcd7{6
OTpaXKEHUs
29 JlaGopaTtopHas paborta «3mepeHue bubnuoteka [JOK



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

MOKa3aTelisl MPEJIOMIICHUS CTEKIIa 20.12.2023  https://m.edsoo.ru/ffOcd67a
JIunsel. [TocTpoenune n3o0pakeHuit B
30 nuH3e. Dopmyna TOHKOW JTUH3bI bubmorexa LOK
- OPMY ' 20.12.2023  https://m.edsoo.ru/ffOcddle
YBenuyeHue JuH3bI
JlaGopaTtopHnas pabota
31 4 i
« ccne/:[OBaliHe CBOICTB 97 122023
M300paXKeHH B TUH3AX)
Hucnepcus ceera. CioxxHbIA COCTaB
39 6enoro cBera. LlBet. JJaboparopHas
pabora «Habmonenne nucrepcuu 27.12.2023
CBETa»
33 WnTepdepennus cera. Audpakius Bbu6moteka [JOK
cBeta. JludpakunoHHas pemeTka 10.01.2024  https://m.edsoo.ru/ffOced22
34 [TonepeyHoCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonsipu3zanus ceeta 10.01.2024  https://m.edsoo.ru/ffOcf02e
OnTuueckue MpudOpPHI U YCTPOICTBa
35
U YCIIOBHSI X 0€3011acHOTO 17.01.2024
MPUMEHEHUS
I'paHUIBI MPUMEHUMOCTH
36 KJIacCH4YeCKOoN MexaHuku. [locrymnarsl bu6muoreka [JOK
CIeHUAILHON TEOpUU 17.01.2024  https://m.edsoo.ru/ffOcf862
OTHOCHUTEIILHOCTH
OTHOCHTETHHOCTH OJTHOBPEMEHHOCTH.
37 3amenJieHne BpPEMEHH U COKpaIlleHUE bubmorexa [TOK
8 P patt 24.01.2024  https://m.edsoo.ru/ffOcfad2
JUTHBI
DHeprus ¥ UMITYIIbC PEIIITUBUCTCKOH
38 yacTulbl. CBSA3b MAacChl C SHEPTUEH U bubmmorexa [IOK
HEL P 24.01.2024  https://m.edsoo.ru/ffOcfc68

UMITYJIECOM. DHEPTHUS MOKOS



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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KonTtponbHas padora «OnTuka.

bubnunoreka LIOK

39 OCHOBbI CIICLHALHOH TEOpHH 31.01.2024 https://m.edsoo.ru/fOcf6f0
OTHOCUTEIIBHOCTH
40 ®otounbl. Dopmyna [1nanka. DHeprus bubnmnoreka HOK
¥ UMITYJIBC (pOTOHA 31.01.2024  https://m.edsoo.ru/ffOcfel6
OTKpBITHE U KCCIIEI0BAHNE Eu 1IOK
noIMoTeKa
4l porospexra. Onbrrr A. T 07.02.2024 = https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsb! (hororddexra. YpaBHeHUE
42 SI?IHLHTegI)Ha n(l;)lq&)OToatbtlf)eKTa bubmmorexa [IOK
g ' 07.02.2024  https://m.edsoo.ru/ffod015e
«Kpacnas rpanuma» ¢porodddexra
Hasnenue ceera. Onwite [1. H.
43 JleOeneBa. XuMUUECKOE JEUCTBUE buGnuorexa [IOK
AeBd. s 14.02.2024  https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTponcTsa u
44 MPAKTUIECKOE TIPUMEHEHUE:!
dboTodneMeHT, GOTOATUHK, 14.02.2024
coNTHE4Has OaTapesi, CBETOUO/T
45 Pemenue 3amau mo reMe «JI€MEHTEI bu6nmorexa LIOK
KBAHTOBOM OIITHUKW 21.02.2024 | https://m.edsoo.ru/ff0d0302
Monens atroma Tomcona. OTBITE
46 Pesepdopna no paccesHuio o-yacTu bubmmorexa LIOK
PLOPA p t 21.02.2024  https://m.edsoo.ru/ff0d091a
[MnanerapHas Moaenb aTomMa
but6mmorexa [IOK
47 Hocrynarer bopa 28.02.2024 | https://m.edsoo.ru/ff0dOafa
Nznyuyenne orJiomieHne GoToHo
| mptaepecens mros comre BuGmorea [{OK
P peXoa A 28.02.2024 | https://m.edsoo.ru/ff0dOafa

YPOBHS SHEPTUHU Ha Apyroil. Bubl
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CIIEKTPOB

49

50

51

52

BonHoBBIE cBOMCTBA YacTHLl. BoHBI
ne bpoiura. KopryckyisspHo-
BOJHOBOM Jyann3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JIy4YCHUE

OTtkpseITHE PAIUOAKTUBHOCTU. OTBITHI
Pesepdopna no onpenenenuto
COCTaBa PaJIMOAKTUBHOTO U3Ty4EHUS

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Biusaue
PaJIMOaKTHBHOCTH Ha YKHBBIC
OpTaHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacnan.
DJNEeKTPOHHBIN U O3UTPOHHBIN OeTa-
pacnan. 'amma-usnydenue

06.03.2024

06.03.2024

13.03.2024

13.03.2024

bubnmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

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

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1162

53

54

DHeprus CBA3M HyKJIOHOB B si/ipe.
Snepusle peakuuu. SAnepHsii
peakrtop. [IpoGieMsl, MepCreKTUBEI,
JKOJIOTMYECKHUE aCIEKThI AAEPHOU
OHEPIreTUKU

OneMeHTapHble yacTulbl. OTKpBITHE
no3UTpoHa. MeTobl HaOMOIeHUS U
PEruCTpaLMK DJIEMEHTAPHBIX YaCTHLI.
Kpyrnsiii cton «PyHaaMeHTanbHble
B3aUMOJIEUCTBUSA. ENMHCTBO
buznyeckoil KAPTUHBI MUPA»

20.03.2024

20.03.2024

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3nnoro neda. Co3pe3nus,
SApPKUE 3BE3/1bl, IUIAHETHI, UX BUIUMOE

03.04.2024



https://m.edsoo.ru/ff0d0ca8
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nekenne. ConHeyHas CUCTEMA

56

57

58

59

60

Coumnune. CoHeuHast akTUBHOCTD.
Wcrounuk sneprun ConHua u 3B€37

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI INIABHOM
MIOCJIEI0BATEIbHOCTH. BHyTpeHHEee
cTtpoenue 38€31. COBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOKIACHUHN U
sBostounu CosHIa U 3BE3]1

Muineunsiii [lyre — Hama ["anakTuka.
[Tonoxenue u apxenne CoaHIa B
lanaktuke. ['anaktuku. Y€pHbIe
JBIPBI B sIApaXxX rajJakTHK

Bcenennas. Paz0eranue rajiakTuk.
Teopus bosnbioro B3peiBa.
PenukroBoe uznyuenue.
MertaranakTuka

HepemeHHLIe HpO6J’I€MH ACTPOHOMUHU

03.04.2024

10.04.2024

10.04.2024

17.04.2024

17.04.2024

61

62

63

KontponbHas padota «251€eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

Ob6o6maromuit ypok. Pois pusuku u
ACTPOHOMHUHU B YKOHOMUYECKOM,
TEXHOJIOTHYECKOM, COIUAIBHON U
ATUYECKOH chepax NesTeTbHOCTH
YeoBeKa

O6o6maromuii ypok. Pons 1 Mmecto
($U3UKU ¥ aCTPOHOMUH B

24.04.2024

24.04.2024

08.05.2024




COBPEMEHHOM HAyYHOU KapTUHE MUPA

O6o06maromuii ypok. Posb
64 ¢du3nueckoil Teopun B
(GbOopMUPOBAHUU TIPEJICTABICHUI O

¢du3uveckoil kKapTHHE MHUpa

O6o06maromuii ypok. Mecto
65 (U3UYECKON KapTUHBI MUpa B 001IIEM
PSAIy COBPEMEHHBIX €CTECTBCHHO-

Hay4HBIX PEJICTABICHUN O IPUPOJIE

Pe3zepBHbIil ypok. MarHutHoe nosie.

66
DNEKTPOMAarHuTHas NHIYKIHS

08.05.2024

15.05.2024

15.05.2024

PesepBubiit ypok. Ontuka. OCHOBBI
67 CIIeIUAJILHON TEOpUHr 1
OTHOCHUTEIBLHOCTH

22.05.2024

Pesepnsrit ypok. KBantoBas duszuka.
68 DJIeMeHTBl aCTPOHOMUU U 1
acTpopU3UKHI

22.05.2024

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 11 kmace/ I'eaaenmreitn JI.3., bynatosa A.A., Kopuunbses 1.H.,
Komkuna A.B., O61mecTBo ¢ orpanndeHHON 0TBeTCTBeHHOCTHIO « BUHOM.
JlabGopaTopus 3HaHMI»; AKITMOHEPHOE 0011ecTBO «I31aTENhCTBO
«IIpoceernienue»

®dwusnka (6a30BbIi ypoBeHb). 10 kiacc: yueOnuk/I'enaenmreitn JID, bynaTosa

AA.m np.-M..BUHOM. JlaGopatopust 3nanunii 2020

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

edsoo.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

« https://abitu.net

« https://statgrad.org

* https://resh.edu.ru/

* https://www.eduspb.com
* https://www.yaklass.ru

* https://os.mipt.ru/#/

* https://foxford.ru
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