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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHUM M TpeOOBaHUI K pe3yJbTaTam
OCBOCHHMSI OCHOBHOI 00pa3oBaTelbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepalbHON paldouyeil MporpaMMbl BOCIHUTAHHS H
KOHIICTIIIUMA TIpeTno/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
Opra"u3anusx Poccniickon denepanum, peaANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIE IPOTPAMMBI.

Copnepxkanue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHBI Mupa oOydaromuxcs 10-11 kimaccoB mpu
oOydeHHH UX (u3HMKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYyeT TpeboBaHusim DOI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTam
OOy4eHHs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb pPEaU3alNKU MEKIPEIMETHBIX
CBs3€H (PUBUKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3YYEHHsS] (PU3HKM HAa YPOBHE CPEAHEro OOLIEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HMKU: JIUYHOCTHBIE,
MeTarnpeIMEeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOUYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEAMETHBIE PE3YJIbTAThI 11O rojiaM O0y4YeHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM o0y4deHusl.

®du3rka Kak Hayka O HauOoJsiee OOIMX 3aKOHAX MPHUPOABI, BBICTyIAs B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpysxkaromiem mupe. HIkoapHbIN Kypc GU3HKK — CUCTEMOOOpa3yOLni
JUUIS €CTeCTBEHHO-HAYYHBIX YUEOHBIX MPEJAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWW, W3Y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpaduei W actpoHomued. Mcmonb3oBaHHE MW AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHWKM  OMpEAeNsaeT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TOJIY4EHHUsI HOBBIX MATEpHaJIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POPMUpOBAHME €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydaronuxcs, B (opMuUpoBaHHE YMEHUU MPUMEHSTH
Hay4YHBIM METOJI MO3HAHUS MPU BBIMOJHEHUU UMH YU4E€OHBIX HCCIIeI0BaHUMN.

B ocHoBy Kkypca ¢u3MKu i YpOBHS cpefaHero oOiiero oOpa3oBaHUs
MOJIOKEH PAN HWIEH, KOTOpPhIE MOXKHO paccMaTpuBaTh KakK IPUHIMUIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. BenmymwmM B Kypce sBIsieTcCs
dbopmupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeNoyiaraeT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢u3uKkn Cc pa3BUTHEM OOIIECTBA, a Takke C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HaKOMCTBO C IIMPOKHAM KPYTOM TEXHHUYECKUX U TEXHOJIOTHMUYECKUX MPUIIOKEHUHN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHHS
po0JIeM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILIEero
oOpa3oBaHus SBISIOTCS (U3MUecKue Teopuu ((hopMHUpOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeopuH, posii GyHIaMEHTAIbHbBIX 3aKOHOB U
OPUHIIUIIOB B  COBPEMEHHBIX MPEACTABICHUSAX O TMPUPOAE, TpaHHUIax
NPUMEHUMOCTH TEOpUH, /Il ONHCAHWS EeCTECTBEHHO-HAYUHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-eSITeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yeTcs MpexJie
BCEro 3a CYET OpPraHU3alliU 3KCIEPUMEHTAIBHOM AESITENbHOCTH O00YyYaroIuXcCs.
Jns  GazoBoro ypoBHS Kypca (U3MKM — OTO UCIIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIa0OpaTOpHBIX pPadoT,
KOTOpbIE B TporpamMme mo (u3nke oObEeTUHEHBI B OOIIMI CIHCOK YYECHUYECKUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS M OICHKHU, OCYIIECTBISICTCS YYaCTHHUKAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUSI U
ocHalleHus kabunera ¢Qusuku. Ilpm 3TOoM oOecreunBaercs OBJIAJACHHE
OOy4aloOLMMHUCST YMEHUSIMU MPOBOJUTH KOCBEHHBIE H3MEPEHUS, HCCIIECTOBAHMS
3aBHCHUMOCTEH (PU3MYECKUX BEIWYMH M TIOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE YIENsAETCA PEUICHUI0 PAcYETHBIX U KAueCTBEHHBIX
3anay. IIpu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 33Ja4d C SIBHO
3aJJaHHON (PU3NUECKON MOJIENBIO, TO3BOJIAIONINE TPUMEHITh H3yYEHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBsSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUW M MPOIIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpA (U3UYECKOW MOACIU I CUTyalliu MPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CedYeHHI0 y4yeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
MPEIMETHOTO KaOWHeTa (U3WKW WIA B YCIOBHUSX WHTETPHPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOIro IMKia. B kaOuHete (DU3UMKU JOJKHO OBITh
HE00XoaMMOe J1abopaTopHOE OOOpYIOBAaHHME JJIS BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKEe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMoHHOE  00Opy/0oBaHuE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHeYMBaeT IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILIECCOB, OMIUPUUECKUX U
(byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHUH.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECTIeUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydamomwuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBAaHUSI JIOKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 00IIeM 00pa30BaHUU SBJISIFOTCS:

o (opmupoBanue HHTEpeca W CTpEeMJICHUS OOYYAIONIMXCS K HAyYHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HMHTCIUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS M (pOopMUpOBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHUEM
bu3MYeCcKUX 3HAHUHN M HAYYHBIX JJOKA3aTEIhCTB;

e (opmupoBaHue TpencTaBICHUNA O PONMM (PUBUKHU IS Pa3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTikeHne 3TuX 1elield oOecrneuyrnBaeTcsl peleHueM CIeAYIOIUX 3a/1ad B

npoliecce u3ydeHus Kypca GU3NK1 Ha YpPOBHE CPEHEr0 00IIero o0pa3oBaHus:



e TmpuOOpeTEeHHEe  CHUCTEMbl  3HaHUK 00  oOmux  QuanUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (opmMupoBaHMe yMEHHUN TPUMEHATH TEOPETUUYCCKUE 3HAHWUS IS
OOBbsiCHEHUS (PU3MYECKUX SBICHUHW B MpUpPOAEC U IS TNPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HU;

e OCBOCHHE CMOCOOOB pEHICHHUS pa3IUYHbIX 3a7a4 C SIBHO 3aJlaHHOU
dusznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anre GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX IMPOIIECCOB, UX BIMSHUS Ha OKPYKAIOUTYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEFHOTO TUTAHUPOBAHMS W TPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMAaINH,
OTIpEJICIICHHS IOCTOBEPHOCTH MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHWE YCIOBHUM JJISi Pa3BUTHUsI YMEHHUM MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B Helel0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipenmaraemeiii B mporpamMme TO0 (QU3MKE TepedeHb J1abopaTOpPHBIX U
MPAKTUYECKUX pabOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
NpoBeNCHHUsT JTa0OPaTOPHBIX PabOT M OMBITOB C YYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Hayynbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponbp DJSKCrepuMeHTa MW TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIepUMEHT B (PU3HKE.

MopnenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble TMIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb m MecTto Qu3NKM B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKON IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcu€ra. Tpaekropus.

[lepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOYKH, UX TMPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CoxeHune nepeMeleHn U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaIeHUSI.

KpuBonuueitnoe  aBmkeHue. [IBUkEHHE MATEpUAIBHOM  TOYKM  TIO
OKPY>KHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocth. [lepuon u wactora obparnienus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI)KCHUE CHAPSIOB, IIEMTHbIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBanne IBMIKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnionenue aBuxkeHUs Tena, OPOIICHHOrO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpasneHnue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUS MEXKAY NYTSIMHU, MNPONUACHHBIMU TEIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KECHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne nBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue ABMKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbid  3akoH  HproToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA [U1s1 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuia Tsbkectd. llepBas kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, CKoabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nmokos. Kosdduiment tpenus.
Cuita conpoTUBIIEHUS MPU JIBUKEHUU TEJA B AKUJKOCTH WIIH rase.

[TocTynarenbHOE U BpalllaTeIbHOE IBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHn4ecknue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTte. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPYKHHE U
pEe3UHOBOM 00paslie, OT uX AehopMaluu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Mmnynec MarepualibHOM TOYKM (Teda), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAHEHWS HMITYJIbCa.
PeakTrnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 U3MEHEHUH
KMHETUYECKOU DHEPIUHU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
neopmMupoBaHHOM — npykuHbl.  [loTeHuuManpHass 3Heprust Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboOThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckrue yCcTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOIAOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE OBHKEHUE.

[lepexoq NOTEeHIMATLHON SHEPTrUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii skcnepumenm, nabopamopmuvie padbomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanuie cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEpPIruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOTO JKI'YTa.

Paznen 3. MogekyasipHast u3nKa U TEPMOJIMHAMUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenHue. Juddys3us. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSI YaCTUI[ BelecTtBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPJBIX TE U OOBSICHEHHE CBOMCTB BEIleCTBa HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHnas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama temmneparyp
Llenbcus.



Mopens  uneampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMKEHHMS dactul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACANbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpencTaBlieHUE H3OMPOLECCOB: H30TEpMa, H30XO0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeEIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OnbIThl 10 U PY3UN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO ABUKEHUS.

Mogens onsita lltepHa.

OneITsl, JOKa3bIBAIOIIINE CYILECTBOBAHHE MEXKMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mopens, HILTIOCTPUPYIOIIAas TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OneIThl, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSHUSA WJICANbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

Onpenenenne Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. OcHogvl mepmoouHamuKku

Tepmoannamuueckass cucrema. BHYTpeHHsAsT 3HEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuecTBo TemnoTsl U padbota. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  HWJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IENIbHAS TEIJIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 aamabaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumMeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMoCTh IPoOIIecCcoB B MPUPO/IE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS — TEIUIOBBIX — MAIlMH.
[IpeoOpa3zoBaHusi SHEpPruM B TEMJIOBbIX MaiinHax. Koap¢uuueHT mone3Horo
nevctBus TemoBoil mamuHbl. [Hukn KapHo u ero ko3¢ @uIMEHT MOJIE3HOTO
JEeHCTBUS. DKOJIOTUYECKUE TMPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJA JIEUCTBHEM CXXATOTO BO3MyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe IMyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3meHeHue BHYTpEeHHEH SHEpTrun (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aecpecamnuvie cocmoanun eeuyecmea. Dazoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanus. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TeIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrannmueckue n amopdubie Tena. AHU30TPONHS CBOWMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayum3anus. Y aelbHas TerioTa miaBienus. Cyomumanus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TMOJTYUYECHHUS] COBPEMEHHBIX MaTEpHasioB, B
TOM YHCJIE HAaHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu nMoHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBaHus U MJIaBJIeHUS KPUCTAUIMUECKOTO BEIEeCTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. DiaekTpoauHaMHUKAa
Tema 1. Inexkmpocmamuxa
OneKTpu3anuss Tel. OJIEKTpUYecKuil 3apsia. JlBa Buaa AIEKTPUUYECKHUX
3apsioB. [IpOBOJMHUKH, TUANEKTPUKH W TOJYNPOBOIHUKH. 3aKOH COXpPAHECHHS
AIEKTPUUYECKOTO 3apsia.
B3zaumopeiictBue 3apsan0B. 3akoH Kynona. ToueuHbli 3IEKTPUYECKUI 3aps.
Onektpudyeckoe mnojie. Hanpsok€HHocTh  anekTpudeckoro moiis.  [IpuHiun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Moyel. JIMHNM HanpsyKEHHOCTU DJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocraruueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHAIOB. [IpOBOOHMKM M JUDJNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JlvanexkTpryeckasl MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIJICHHE DSJIEKTPONPHUOOPOB,
KOHJICHCATOp, KONMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHLKUII IEUCTBUS 3JIEKTPOMETPA.

B3aumopencTBre HAANEKTPU30BAaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

IIpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJIJACTUH, PACCTOSAHUS MEXIY HUMH U AUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxenune. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. YIEIBbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkxoynms—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIIAA CHJIA U BHYTPEHHEE CONMPOTUBJIECHHWE HCTOYHUKA TOKA.
3akon Oma 11 MOJTHOM (3aMKHYTO#) 2yieKkTpudeckoi nenu. KopoTtkoe 3aMbIikaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpOBOJIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX IMyYKOB.

[TonynpoBOIHUKMY. CobOcTBeHHas u IpUMeCHast IPOBOJAMMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—n-niepexo/ia. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.



DnekTpuyeckuii Tok B raszax. CamMoCTOSTENbHBIM M HECAMOCTOSITENIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPOHCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN TUO]], TaIbBAHUKA.

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HAIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOLIAAHN MOMEPEYHOr0 CEUEHUS U MaTepHuana.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >IEKTPOABIKYIIEH cuiabl. KopoTkoe 3amblkaHue
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJMMOCTE BO31yXa.

OAHOCTOPOHHSSI MPOBOAMMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusza.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHsa B 10 kiacce OCylIeCTBISETCS C
Y4ETOM COAEPIKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OnoN0TNY, XUMHUH, reorpadvu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (pakT, rumotesa, (puanyeckas BeIUMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboia, rumnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUUYECKUE (DYHKITUH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMJIOBOE PABHOBECHE),
AIEKTPUUECKUE SIBJICHUS B dKUBOUM NPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, KUAKOCTEH u



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIIOB, BJIEKTPOJUTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTb BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJNb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIH30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE), JBUraTelb BHYTPEHHETO
cropaHusi, mapoBasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpHaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IPUHTED, ANIEKTPOHArPEBATEIbHBIC puOOpHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, rajbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Maznummnoe none. INeKmpoMazZHUMHAA UHOYKUUA

ITocTtossnHple  MarauThl.  B3aumMojeiicTBHE  NOCTOSHHBIX  MarHUTOB.
MarautHoe mone. Bektop MarHUTHOM HWHAYKUMH. [IpuHUIMO Cynepno3uiuu
MarHuTHBIX nosied. JInHMKM MarHuTHOW MHAYKIWU. KapThHa JTUHWUNA MarHUTHOM
WHYKIIUH T0JIS TOCTOSIHHBIX MarHUTOB.

MarnutHoe TOJie TMPOBOJHMKA C TOKOoM. KapTuHa JHHUN WHIYKIUU
MArHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHUKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzaumoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HalIpaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HampaBJieHUE. [[BU>KEHUE 3apsHKEHHOW YaCTULIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. PaboTa cuisl Jloperna.

SlBieHne DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BEKkTOpa MarHUTHOMU
WHIYKIUU. ODJIEKTPOJBHKYILAsl Cujla WHIAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexktpuyeckoe Moje. IDICKTPOABWKYIIAs CHJIA HHAYKIAU B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh. SIBJ€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAsd CHJIA
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DNeKTpOMarHuTHOE MOJIE.

TexHndyeckue yCTPOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHUThl, BJEKTPOMArHUTHI, SJICKTPOJBHUIATEIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIMY MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JenctBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMArHUTHON MHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH MU3MEHEHUSA
MarHUTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUSA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpOMAzZHUMHbLE KOJ1€0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunyeckue konedanus. Ilepuon, vacrora, ammiuryga u (aza koseOaHUU.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MAasTHUK. Y PABHEHHE T'apMOHUYECKHUX
koJiebanuii. [IpeBpailienre HEPrun Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJICATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMU U
ANEKTPOMAarHUTHIMU KoJjeOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUsX. BhIHYKIEHHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHYKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennbiii  TOK. CHUHYyCOMAAQIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIJIBI TOKA M
HaIpPsHKCHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU TMPHU MPOU3BOJICTBE 3IEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUS JICKTPOIHEPTUH B TIOBCETHEBHOM KU3HU.

TexHuyeckue ycCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: DIICKTPUYECKUI
3BOHOK, TEHEPATOP MEPEMEHHOI0 TOKA, TMHUU AJEKTpONepeaay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOAaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmsl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAUMHEHUH PpPE3UCTOpa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mojenb TMHUY 3IEKTPONEPENAYU.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTU OT
JUIMHBI HUTU U MacChl Ipy3a.

HUccnenoBaHnne TEpEeMEHHOTO0 TOKa B LEMA U3  MOCJIEAOBATEIIBHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u uppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, MpeoMJIeHUe, NoJsapu3anus, Judpakius,
unrepdepenius. CKoOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana >JeKTpOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE TMPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE U MEAMIIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpPOCTPAHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 Kak UCTOYHUK 3BYKa.

Hab6mronenune orpakeHus ¥ MPEIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune naTepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOMW pE30HAHC.

HabGntogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJIeOaHMH.



HccnenoBanne  CBOMCTB  AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHUE,
pesioMJIeHUE, MoJspu3anus, Tudpakius, uHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsMoiMHENHOE pPacCHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxkeHui B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBETA. AOCOIOTHBINA MOKA3aTENh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yroma IOJIHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CiioxxHbIil cocTaB Oenoro ceera. LBer.

Cobuparonie u pacceuBaromive JuH3bl. ToHkasg numH3a. DoKycHOe
pacCTOsIHUE W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeJIUYEHUE,
JJaBaeMo¢€ JIMH30MU.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcaoBuUe HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(PaKIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHUYecKue YCTPONCTBAa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyna,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pacnupOCTPaHEHUE, OTPAKEHUE U INPEJIOMIICHUE CBETa.
OnTuyeckue mpruodOpHI.

[TomHOE BHYyTpEeHHEE OTpakeHre. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Mogenu MUKpPOCKOITa, TEJIECKOIIA.

HaGmronenue natepdepeHinu ceera.

Hab6mronenune nudpaxium crera.

Habnronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOILIBIO IPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaiuu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul



N3MepeHue nokaszaTess NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNUAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTsel
CIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTU. 3aMEJIJIEHUE BPEMEHHU M COKpAICHHE
JUTVHBI.

OHEeprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C JHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
ITOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEPTHs
U UMIyJbe (poTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CrosneroBa. 3akOHBI
dborodddexra. YpaBHenue DiiHmreiHa s gortodrddexra. «KpacHas rpaHuna»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUECKOE JIEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTuMK, COJTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®o1orh(dHEeKT Ha YCTAaHOBKE ¢ IMHKOBOM TMJIACTUHOM.

HccnenoBanue 3akoHOB BHeEMTHETO (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pe3epdopna mo paccessHUIO 0 -YacTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u morionieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
cneKTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPOIA.

BousiHoBBIE cBoOlicTBa yacTull. Bosnbl ne bpoitnis. KopryckyisipHO-BOJIHOBOM
Jyalu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckue yCTpOHCTBA M TPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpPOeHHs sapa. OTKphITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paanoakTuBHOrO wu3ny4yeHuss. CpoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Torsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. ['amma-
U3JIydeHHE. 3aKOH PAaIMOAKTHUBHOIO pacaja.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnsbie peakuuu. [lenenue u cuHTe3 AI€p.

SAnepuwiii peaktop. Tepmosinepusiii cunTe3. [IpoGiemMbl U TEPCHEKTUBHI
AJIEPHON SHEPTETUKHU. DKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.

DOneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

®dyHIaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3NUYecKOi KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa M NPAKTHUYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siepHbIit peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHs acTpoHoMuUU. [IpukiagHOoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé&3mHoro neba. Co3Be3ausi, spKue 3BE3NBI, IUIAHETHI, MX BHIMMOE
JIBIDKCHUE.

ConnHeyHas cucrtema.

Connne. ConHewHast akTUBHOCTh. Mcrtounuk sHeprun ConHI@ W 3BE3L.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBCTUMOCTB». 3BE3ABI TJIABHOM IIOCIEIOBATEIHLHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW IOCJENOBAaTEIbHOCTH. BHYyTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPEACTABIICHHS O MPOUCXOXKACHUU U 3Boiounu CoJHLIA U
3BE3]. DTaNbl )KU3HH 3BE3I.

Mineunbiii [lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApax
TaJaKTHUK.

Bcenennas. Pacuupennie Beenennoit. 3akon Xa06ua. Pa30eranue ranakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEeHHUE.

Macmrabnas crpyktypa Beenennoii. MertaranakTuka.

Hepeménnbie mpobieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpe/IeNICHUs MOJIOXKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31sl CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

HaOmronenus B Teneckon JlyHsl, miianet, Mieunoro [lytu.

O6o0maromnee MOBTOPEHUE

Ponb Qu3uku ©u acTpOHOMHMM B SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MpEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MexnpeaMeTHble CBSA3H

N3yuenne kypca usuku 06a30Boro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3€M C KypcaMHM MAaTE€MAaTHKH,
OMONOTHY, XUMHH, Teorpadvu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pemwIEHHWE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPBI M HMX MPOEKIHWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK MOJ00MUS TPEYTrOJbHUKOB,
ompeJiesIieHHe TUIOMIAAU TUIOCKUX GUTyp U 00BbEMA TElL.

buonoeus: snextpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOATEIHHBIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPbIX
T€Jd, MEXaHU3Mbl OOpa30BaHUSl KPUCTAIUIMYECKOW PpEIIETKH, CHEKTpaIbHBIN
aHaJIN3.



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKaA3aHUE 3eMIICTPSICCHUIA.

Texunonocus: NWHUM DJEKTPOIEpeaady, TE€HEpaTop IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHOHHAS I1€Yb, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHoro mnpeamera «®Pu3nMka» Ha YPOBHE CpPEIHETO OOIIEero
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONMNX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS yueOHOTro npeamera «Dusukay JOJKHbBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOy4YaloOlUXCSd PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, pAaCHIMPEHUE KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peav3alliid OCHOBHBIX HaIpPaBJICHUI
BOCIIUTATEILHOUN ESITEIHLHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIECYETOBEYECKUX T'yMaHUCTUUECKUX U
JEMOKPATUUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPakKIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHu3alliy;

YMEHHE B3aHMO/ICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hopMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUCHTHUPYSCh HAa MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOTO;

OCO3HaHME JIUYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIFOYAs ICTETUKY HAYYHOTO TBOPYECTBA,
MPUCYIIETO (PU3NUeCcKO HayKe;



5) Tpya0BOIro BOCIIUTAHMSI:

UHTEpPEC K Pa3IMYHbIM cdepaMm MnpodhecCHOHANbHONU AESTEIBHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTBH ¥ CIIOCOOHOCTHh K 00OpPa30BaHUIO W CaMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) DKO0JIOTHYECKOr0 BOCIIMTAHHS

c(hOpPMHPOBAHHOCTh JKOJOTHUECKOW KYJIBTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakKTepa KOJOTUUECKHUX MPOOIeMm;

IJIAHUPOBAHUE M OCYIIECTBIICHUE JIECTBUM B OKPY>KAIOIIEH CpeJie Ha OCHOBE
3HAHMS 1IeJIed YCTOMYMBOTO Pa3BUTHS YETIOBEUYECTBA,;

pacUIMpeHre OMbITa JIEITebHOCTH SKOJOTUYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) IEHHOCTH HAYYHOT'0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IIpoIlecce
U3ydeHUs:  (U3WKA  OCYIIECTBIATH  MPOCKTHYID W HCCIEAOBATCIBCKYIO
NeATEeTbHOCTh HHIUBHUIYATBHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIE YHUBEPCAIbHbBIE YUeOHbIe /1eiicCTBUS
ba3zoBble 1ornueckue aAecTBu:
CaMOCTOSITEIbHO  (OPMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENENSITh 1NN JCSITEIIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JOCTYKCHUST,
BBISIBIIATH 3aKOHOMEPHOCTH W  TPOTHUBOPEYHMSI B  paccMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHaju3a HWMEIOLIUXCS
MaTepHaTbHBIX ¥ HEMATEPUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IIEJIIM, OLICHUBATh PUCKH TIOCIIECACTBUIN ACATEIHLHOCTH,
KOOPJIIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH MOHSATUSMH U METOJaMU
(bu3nYeCcKon HAYKH;



BJIAJIETh HaBBIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00yiacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHusl 3ajiay (U3MYECKOTO COJEepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJAETh BHUIAMHM JEATEIBHOCTH IO IMOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpHIpETallui, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIISAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HAaXOAUTh APTyMEHTHl JIs J10KAa3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PEILICHHUS;

aHAJIM3UpPOBaTh MOJYYCHHbIE B XOJE pEUICHUS 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

J1aBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUA MO (U3UKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ undpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHUs] UHPOpManuu (U3HUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATEIbHO OCYUIECTBJISATh IOWCK, aHaJM3,
CUCTEMAaTH3allMI0 U HHTEPIPETAlNI0 MHPOPMAlUMU pPa3IMYHBIX BHUIOB U (Popm
IpEJCTaBICHNUS;

OLICHMBATh JJOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh  CPEACTBa  MH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIMOHHBIX
TEXHOJOTHM B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3aad  C coOMofeHreM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MMacHOCTH,
TMTUEHBI, PECypcocOepeKeHMs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUS B Pa3IMYHbIX (QopMarax c
yu€TOM Ha3zHayeHHs] HTHPOPMAIUH U LEJIEBOU ayAUTOPHUH, BHIOMpPAs ONTUMAIbHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHHKATHBHBIE YHHBePcAIbHbIE YUeOHbIE eliCTBHUS:
OCYIIECTBJIATH OOIIEHNE HA YPOKax (PU3UKHU M BO BHEYPOUHOU JCATEITHHOCTH;
pacmo3HaBaTh MPEANOCHUTKH  KOH(MIWKTHBIX CHUTyallud W CMST4YaTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPE/ICTB;

MIOHMMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJJIEKTUBA;

NPUHAMATh I1€JIM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JEUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATH KAauyeCTBO CBOEr0 BKJIAJa M KaXJOI0 yYaCTHUKA KOMAaHIbI B
oOIIMii pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUAA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYeCKOE IIOBEICHHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIE YHHBepcaJbHble yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIacTH
(GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYJIHUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHI;

JenaTh OCO3HAHHBIM BHIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(GU3HUKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHOU  pedieKCMH Kak  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUI;

UCIOJIb30BaTh MPHUEMBI Pe(IIEKCHH VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
peuieHus;



YMETh OIIEHUBATh PUCKM U CBOEBPEMEHHO IMPUHUMATH pPEIICHUS MO HX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTBhl APYrMX MpH aHalM3e pe3yibTaToB
NEeSATEeTLHOCTH;

MPUHUMATh ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHThl APYrHMX TMpH aHalM3e pe3yibTaToB
NeSTEeIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIHMOKH.

B mporecce AOCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydarOIIuXcs
COBEPILICHCTBYETCS HYMOIIMOHAIBHBIN UHTEJICKT, MpeAnoararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIOCOOHOCTh TTOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHCI K
AYMOITMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPECHHEH MOTHBAIIMH, BKIIOUAOIICH CTPEMJICHUE K JOCTMDKCHHIO IEITH |
yCcrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CITIOCOOHOCTh MMOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMIPU OCYIIECCTBICHHH OOIICHUS, CIIOCOOHOCTHh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIISATh UHTEPEC U pa3pemiaTh KOH(PIUKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpPUMEpax poiab M MeCTO (Pu3MKu B (HOPMHUPOBAHUH
COBPEMEHHOW HAay4YHOW KApPTUHBI MHUPA, B PAa3BUTUU COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJIEH;

VYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAS CHCTEMa OTCUETa, aOCOMIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ia3, MOJEIIM CTPOCHHS Ia30B, XKUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3a/ad;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJUHAMUKHN:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, IABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3aumMojiecTeue Ten, Auddys3us, OPOYHOBCKOE IBWKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBecHe, UCIApPEHHUE, KOHJCHCAIWS, IUIABJICHWE, KPUCTAJUTH3AIlUs, KHUIICHHE,
BJIQYKHOCTh BO3/yXa, MMOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COoCylle, CBSI3b MEXKIYy I[apaMeTpaMu COCTOSIHMS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3aPS/IOB;

OMHCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (HU3UIECKUE BEITMUWHBI:
KOOpJIMHATA, TYyTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETHYeCKasi HEeprusi, MOTCHIMAIbHAS DHEPIrusi, MEXaHHUecKas
pabota, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWW NPABUIBHO TPaKTOBAThH
(GU3UYECKUl CMBICT HMCIOJB3YeMBIX BEIMYHMH, WX O0O3HAYCHUS W CIWHHMIIBI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAHHYIO (HU3UYECKYIO BEIHMYUHY C APYTHMHU
BEITMYMHAMU;

ONKCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIUJIOBBIC SBJICHMUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKash SHEPTIUs XaOTHYECKOTO JBIDKCHUS MOJICKYJI, CpeIHEKBaApaTHIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, pabora Trasa,
KOO (PUIIMEHT TMONE3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
00O3HAaUeHUsS W EAWHMIBI, HAXOMUTh (OPMYJIBI, CBS3bIBAIOIINE JaHHYIO
(GU3UYECKYO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OIMHMCHIBATh U3YUYCHHBIE JICKTPUYECCKUE CBOMCTBA BEIIECTBA M DJICKTPUUCCKHEC
sBJICHUSI (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUIN 3apsi,
AIEKTPUUECKOE TMOJIe, HAMPSHKEHHOCTD TOJIS, TOTEHIINAN, Pa3HOCTh IMOTEHIINATIOB,;
pU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYCCKUA CMBICT HCIOJIB3yEeMBIX
BEJIMYMH, WX OOO3HAYCHMSI W CIWHHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIUE
JTAaHHYI0 (U3UYECKYIO BEJIUYHHY C IPYTUMH BEIHUYNHAMH,

aHATM3UPOBATh (PU3MUYECKHUE MPOIECCHI U SBIICHUS, UCIONB3Yys (PU3HUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMUupHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpaHEHUS MEXaHWUECKOW DHEPrHH, 3aKOH COXPaHCHUS HMITYJIbCa,
TPUHITUI CYTEPIIO3UIIAA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBSA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBMKEHUS MOJICKYT C
aOCOJIIOTHOM TeMIiepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUUECKOro 3apsija, 3akoH KylloHa, MpU ATOM pas3ivyarh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCJIOBUA (IpaHMIIbI,
001acTH) MPUMEHUMOCTH;



OOBSACHATh OCHOBHBIE TMPUHIMIBI JACHCTBUS MAalllMH, NOPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBIMIOJHATh AKCHEPUMEHTHI IO HCCICAOBAHUIO (PU3NYECKUX SIBICHUU U
IIPOLIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHW, IPU JTOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT U
(bOopMyIHpPOBATh BHIBOIBI,

OCYULIECTBJISATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHU;

UCCJENOBAaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM IMPSAMBIX M3MEPEHHUM, IPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(UKCUpOBATh pE3yNbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (DU3MUYECKUX BEJIMYMH B
BU/JIe TaOJIUIl U TpaUKOB, J€NIaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEeI0BAHNUS,

co0r01aTh MpaBuia 0€30MacHOro TpyJa MpH MPOBEIECHUHM UCCIEI0BAaHUMN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
NEeATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000py1I0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXoAUMbIe NJisi €€ PElIeHUs, TPOBOAUTh PAacUYEThl M OLICHUBATh PEAJIbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UUECKON BEJIMYUHBI;

pelIaTh KAYECTBEHHBIC 3a/1a4M: BBICTPAUBATh JIOTUYECKHA HEITPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHMM C ONOPOM Ha WM3YyYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
dbuzndeckue sBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIICEHUH  y4eOHBIX  3aJa4  COBPEMEHHBIE
nH(OPMAITMOHHBIC TEXHOJIOTHH JIJIA TOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTABJICHUS YIEOHOW U HAYYHO-TIOMYJISIPHON HH(POPMAIINH, TTOTYIECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTyIaeMyr0 HH()OPMAITHIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMUCTBAMM, NJIi COXPAHEHHUS 30POBbS U COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MIOBEJICHUS B OKPY>KalOIIEH CpelIe;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3JIUYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYNIBL, PAUMOHAIBHO pacHpelensTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYNIIbI B PEIIEHUE PACCMATPUBAEMOM TPOOIIEMBI.

K xoHny oOyuenus B 11 kiacce mnpeameTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUMN:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKON KapTUHBI MUDA;

YUUTBHIBaTh TPaHUILBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEYHBIN JIEKTPUUECKUI 3apsij, Jy4 CBETa, TOYECUHbI NCTOYHMK CBETA, AIEpHAs
MOJZIeJIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOIO siJpa IMpU PEUICHUU (PU3UYECKHX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAHTOBOW (PU3UKHU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aMMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUSA, JEUCTBME MAarHUTHOTO TOJS Ha
MPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOaHUS U
BOJIHBI, NIPSIMOJIMHEWHOE PACHPOCTPAHEHHE CBETA, OTPAXCHHE, IPEIOMIICHUE,
uHTepdepeHus, audpakuus U TOJAApU3ALMS  CBETa, JUCHEpCUs CBETa,
dbotoanekTpudeckuit 3pdext (poToaddexT), cBeTOBOE AaBICHUE, BOSHUKHOBECHUE
JMHEWYAaTOro0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
Pa0aKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONITHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cpel) WU
AJIIEKTPOMArHUTHBIE $IBJIEHUS (TIPOLECCHI), MCHOJb3Yyd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUI 3apsil, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHIIUAJIOB, AJIEKTPOJABIKYILAsA cuia, paboTa TOKa,
WHAYKUUS MarHUTHOTO MoJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTh
KAaTyIIK{, 3HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOIO IOJIEHW, MEPHOJ M 4YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M CWjla TOKa B MpOIEecce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE paccTosiHue U
ONTUYECKasl cuja JMH3bI, NMPU OMHCAHUM MPABUIBLHO TPAKTOBATh (PU3UUECKUIA
CMBIC]I HCIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HA4YECHHs M €IAMHMIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUMHY C JAPYTUMH
BEJINYNHAMU;

ONMUCBHIBATh H3YyYCHHBIE KBAHTOBBIE SIBJICHUS M IPOLECCHl, HCHOJb3YS
busznyecKkue BENMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI U



4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS] W EAMHMIIBI, YKa3bIBaTh (OPMYIIbI,
CBS3BIBAIONTUE JIAaHHYIO (U3MYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapaijIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHUsl SHEPrUHU, 3aKOH COXPAHEHUsS MMITYJIbCA, 3aKOH COXPAHEHUs
AIEKTPUYECKOr0 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucia, mocrynarel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTEeMAaTHUYEeCKOE BBIPAXXEHHE M YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENIATh HANIPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUM: MPU 3TOM
dbopmynupoBath mpoOJieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BHIBOBI,

OCYIIECTBIISAThH MPSAMbIC U KOCBEHHBIE M3MEPEHUS (PU3UUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJIb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3UYECKUX BEJIWYHUH C HCIOJb30BAHUEM
NpSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATHh YCTAHOBKY, (PUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

coOJiro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB U JAOOPATOPHOTO
000pyIOBaHUS;

pemaTh pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MUYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJla4u
BBIOMpATh (PU3MYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYHUHBI U (POPMYIIbI,



HEOOXOUMbIE JUIsl €€ pEIIeHUus, NMPOBOAUTh PACUETHI U OLIEHUBATh PEAIBbHOCTD
HOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHM C ONOPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  IMpPU  pPEIIEHUH  ydyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMALMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTaBJICHUs y4eOHOW W HAYYHO-TOMYJISIPHON MH(pOpMAIUH, MOJTYyYCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUUECKH aHATU3UPOBAThH MOIyYaeMyto HH(POPMAIIHUIO;

OOBSACHATh NPUHIUIBI JCHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOrO UCHOJIb30BAaHUS B MOBCEIHEBHON
KU3HY;

NPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOLECCOB OKPYKAIOIIEr0 MHUpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 3J0POBbS M COOJIOIECHUS HOPM SKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTb B TIpyHle C BBHIMOJIHEHUEM pA3JMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLUOHAIBHO paCHpelesTh OOS3aHHOCTU U
IJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBo yacos DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne /o P Kontpoabnbie IIpakTHueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3ZUKA U METOJAbI HAYYHOI'O ITIO3HAHUS
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO IMO3HAHUS 2 bubmorexa HOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznea 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Apmaminica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Hroro no pazgeny 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHAMMKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK

@dazoBbIE IEPEXOBI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
1 eKTpOCTaTHKA 10 https://m.edsoo.ru/741bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe noje. DneKTpoMarHuTHas 11 1 3 bubnnoreka [JOK
) WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUAIBHON TEOPUHU 4 | bubnmnoreka [JOK
' OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenune aToma 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢c

43 ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 bubmmorexa LOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paszpen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromee MOBTOPEHHE 4 E£:$;;?S§8158§f410970
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypcsbl

Posb 1 MecTo ¢uzuku B

| ($hOpMHUPOBaHUH COBPEMEHHOMN 1 bubnuorexa [JOK
Hay4YHOU KapTUHBI MUDA, B 04.09.2024 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON AESITEeNbHOCTH JTIOACH
MexaHn4eckoe JTBUKEHUE.

) OTHOCHTEILHOCTh MEXaHHYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTs, 06.09.2024 | https://m.edsoo.ru/ff0c3508
YCKOpEHUe

3 PaBHOMepHOE npsIMONMHENHOE | bubnuoreka [IOK
JIBIDKEHUE 11.09.2024 = https://m.edsoo.ru/ff0c3620
®dusuka — HayKa O PUPOJE.

4 Hayunrslie MeT(})fK bl HOEH;.)HI/ISI 1 bubmmorexa [TOK

i A 13.09.2024  https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEero MUpa

5 PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE 1 bubnnoreka [JOK
JIBIDKEHUE 18.09.2024  https://m.edsoo.ru/ff0c372¢e

6 CBoOogHoe majieHue. Y CKopeHue 1 bubnuoteka [JOK
¢BOOOIHOTO ITaIEHUSA 20.09.2024 = https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe 1BUKEHUE.

7 JBrm>keHre MaTepraIbHON TOYKH IO 1 bubmmorexa [IOK

P 25.09.2024  https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuniun otHOcUTENbHOCTH [ anumes. 1 bubnmnoreka [JOK




WHepuuanbHble CHCTEMBI OTCUCTA. 27.09.2024  https://m.edsoo.ru/ff0c3be8
IIepsriit 3ak0H HproTOHA
Macca tena. Cuna. [Ipunmun
9 CyHepIo3uInu cril. Bropoil 3akoH bubmorexa LIOK
JHEP t + 2TOp . 02.10.2024  https://m.edsoo.ru/ff0c3be8
HproToHa 17151 MaTepUaIbHOW TOYKH

10 Tperuii 3akoH HeroToHa 11 bubmumoreka [IOK
MaTEepUAIbHBIX TOYEK 04.10.2024  https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoro taroreHus. Cuna

11 TspkecTd. IlepBas kocMudeckas bubmorexa LIOK

P 09.10.2024  https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocrtu. 3akoH I'yka. Bec bubnuoreka [IOK
Tena 11.10.2024  https://m.edsoo.ru/ff0c3el8
Cuina tpenus. Kosdbunment tpenus.

13 Cuna Zgn OTI/IBJ'ICI({bI/I(lS)I apu BI/I)I:(eHI/II/I bubmmorera [TOK

P pua 16.10.2024 = https://m.edsoo.ru/ff0c3f76
Tea B )KUAKOCTH WIIH rase
[TocTymarenbHOe U BpalaTeibHOE

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO Tea. bubnuoteka [JOK
MowmenTt cuisl. ITnedo cunel. YcmoBus 18.10.2024  https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPJIOTO Teja
HNMnynbsc MaTepuanbHOU TOUKH,

15 CHUCTEMBI MaTePUAIIbHBIX TOYECK. bubnmnoreka [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs 23.10.2024 = https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE NBUKEHUE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernyeckas sneprus bubmuorexa [IOK
MaTepuaibHOW Touku. Teopema 00 25.10.2024  https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKOW SHEPTHUH

17 [TorennmanesHas 3HEPTUsL. bu6mmoreka [JOK




18

[ToreHunanbHas SHEPTUS YIPYTO
1e(OPMHUPOBAHHOM MPY>KUHBL.
[TorennmansHas SHEPTrHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToreHIMaNbHBIC U HEMOTCHIIUATBHBIC
cuitbl. CBs3b paboThI
HEIMOTCHIINAJIBHBIX CHUJI C UBMCHCHUEM
MEXaHUYECKOU SHCPTHUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPTUU

06.11.2024

08.11.2024

https://m.edsoo.ru/ffOc461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHEHHEM MEXaHHYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'YTa»

13.11.2024

20

21

22

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpPAHEHUS B MEXaHHUKE»

OCHOBHBIE TOJOXKEHUST MOJIEKYIISIPHO-
KHHETH4YeCcKol Teopun. bpoyHoBckoe
nwxkenue. Auddysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTUL] BEILIECTBA.
Mogenu cTpoeHUS Ta30B, JKUIKOCTEH
U TBEPABIX TEI

15.11.2024

20.11.2024

22.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

27.11.2024

24

Tennosoe paBHOBecue. TeMmmepaTtypa
u e€ n3Mmepenue. Illkana remneparyp

29.11.2024




Lenbcus

Wneanpueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHenue MKT 04.12.2024 | https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnunoreka [HOK
JIBIKEHUSI MOJIEKYI1. Y paBHEHHUE 06.12.2024  https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI 11.12.2004
JlaGopaTtopHnas pabota

73 «HccnenoBanre 3aBUCUMOCTH MEKIY
rapaMeTpamMu COCTOSTHUS 13.12.2024
Pa3peKEHHOT0 raza»

29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaguyecKoe npeICTaBICHNUE 18.12.2024 = https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U

30 crocoObI e€ n3MeHnenust. KommnuectBo bubnuotexa [JOK
TEIUIOTHI U paboTta. BuyTpeHHss 20.12.2024  https://m.edsoo.ru/ff0c5952
SHEPIHsi OJJHOATOMHOTO UJI€aJTbHOTO
rasa

31 Buasl Tenonepenaun bubmorexa HOK

25.12.2024  https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.

1 KonuuecTBo TemiaoTsl npu bubmuorexa [IOK
Tertonepenayde. AnnadaTHBIN 27.12.2024  https://m.edsoo.ru/ff0c5c36
nporecc

33 IlepBrIiil 3aKOH TEPMOAUHAMUKH U €70 bubnmnoreka [JOK




NPUMEHEHHE K U30IPOIIeccaM 10.01.2025 @ https://m.edsoo.ru/ffOcSefc
HeoOpaTtumocTs nporeccos B
34 npupone. Bropoii 3akon bubmmorexa [IOK
PHPpOAE. BTOP 15.01.2025  https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 ITpunnun nevicrBus u KII/I TermoBoi bubnuorexa [JOK
MallluHbI 17.01.2025 = https://m.edsoo.ru/ff0c600a
36 K ero KII
Huien Kapro  ero KL 22.01.2025
17 DKOJOTUYECKHe MPoOIeMbl
TEIUIOPHEPTreTUKHU 24.01.2025
18 O6o6maromuii ypok «MolekysipHast bubnunoreka [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKI 29.01.2025  https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmorexa HOK
yp ’ 31.01.2025  https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnnorexka [JOK
Hcnapenue u KAIeHue 05.02.2025  https://m.edsoo.ru/ff0c63b6
AOcoIoTHAsI U OTHOCUTETbHAS
41 BIAXXHOCTH BO3ayXa. HaceImenHbIiH bubmorexa LHOK
nap yre 07.02.2025  https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammyeckue u
aMmopdHbIe Tena. AHU3OTPOIIHS
42 CBOI?II)((:l”)rB KPHUCTAJJIOB X(TI/? KUe bubmorexa HOK
P e 12.02.2025  https://m.edsoo.ru/ff0c65£0
kpucraubl. COBpeMEHHBIE
MaTepuabl
[TnaBneHue M KpUCTAIITA3AITHSI.
43 VYV nenpHas TEMI0TA MJIABICHUS bubmorexa HOK
! ' 14.02.2025  https://m.edsoo.ru/ff0c6708

CyO6numarus




bu6mmoreka [IOK

44 VYpaBHeHue TerIoBoro 6agaHca
19.02.2025  https://m.edsoo.ru/ff0c6820
DJIeKTpHU3alus Tell. DJIEKTPUUECKUN
bubmuorexa [JOK
45 3apsij. JlBa BUla 3JIEKTPUYECKHUX
21.02.2025  https://m.edsoo.ru/ff0c6bce
3apsIoB
IIpoBogHMKH, TUINESKTPUKH U
P P bubmuorexa [JOK
46 MOJIYITPOBOJTHUKH. 3aKOH COXPAHECHUS
26.02.2025 | https://m.edsoo.ru/ffOc6bcc
AIEKTPUUYECKOTO 3apsia
B3aumoneiictBue 3apsiioB. 3aKoH
47 Kynona. Toyeunslii 31€eKTpUYECKUN bubmorexa HOK
' 28.02.2025  https://m.edsoo.ru/ffOc6eed
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
43 nonst. [IpuHumn cynepno3uuuu bubnnoreka [JOK
ANEKTPUYECKUX ToneH. JInnnn 05.03.2025 | https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
PaGota cui 31eKTpoCcTaTHuecKoro
bu6mmoreka [JOK
49 nons. [lorenuman. Paznocts
07.03.2025 | https://m.edsoo.ru/ff0c6f00
MOTEHITUAIOB
[IpoBOIHUKYM U AMDIIEKTPUKH B
50 3J'IpeKT OCTaTHYECKOM HOIJ)'IC bubmorera [TOK
P ) 12.03.2025  https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
. bubnuotexa [JOK
51 Onektpoémkoctb. Konnencaro
P AEHEATOP 14.03.2025  https://m.edsoo.ru/ff0c7126
DJEKTPOEMKOCTH MIIOCKOTO
bubmuorexa [JOK
52 KOHJIEHCATOpa. DHEPTrusl 3apsyKEHHOT O
19.03.2025  https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaropa" 21.03.2025




54

[TpuHIMT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMTUPOBAILHOTO
arnmapara, CTpyMHOro IpUHTepa.
DneKTpocTaTH4ecKast 3allluTa.
3azemyIeHHE SIEKTPONPUOOPOB

02.04.2025

55

DJIEKTPUUYECKUI TOK, YCIOBHUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma J1st
ydacTKa Lenu

04.04.2025

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne CMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

09.04.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

58

59

60

PaGoTta 1 MOIITHOCTB IEKTPUYECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A5 TOTHOM (3aMKHYTOM)
anekTpuueckoit nenu. Koporkoe
3aMbIkaHue. JlaboparopHas pabota
«M3mepenne D/IC ncrouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

SHCKTpOHHaH IMPpOBOAUMOCTD TBépI[BIX
METaJI0B. 3aBUCHMOCTD
COIIPOTUBJICHUA MCTAJIJIOB OT
TCMIICPATYPhI. CBCpXHpOBO,Z[I/IMOCTB

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

0.5

11.04.2025

16.04.2025

18.04.2025

23.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

[ToympoBOTHUKH, X COOCTBEHHAS U

bu6mmorexa [IOK




PUMECHast TPOBOAMMOCTEL. CBOMCTBA 25.04.2025  https://m.edsoo.ru/ffOc84ae
p—n-nepexoa.
[omynpoBoAHUKOBBIE TPHUOOPHI
DJIEKTPUUYECKUI TOK B pacCTBOpax v

& paciuiaBax 3JIEKTPOJIUTOB. 1 bubnunoreka [HOK
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. 30.04.2025 @ https://m.edsoo.ru/ff0c82ba
DIIEKTPOIHU3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CamMocTosTenbHbIN U 1 bubnnorexa [HOK
HECaMOCTOSITEJIbHBINA pa3psl. 02.05.2025 | https://m.edsoo.ru/ffOc84ae
Monnus. [Inazma
DneKTpuuecKue Npuodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnuorexa [JOK
npumMmeHenue. [IpaBuia TeXHUKH 07.05.2025 | https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
O06o0maromuii ypok bubnuotexa [JOK

65 1
«INEKTPOTMHAMHUKAY 14.05.2025  https://m.edsoo.ru/ff0c88be
KonTponbHas pabora no teme
«9nexkrpocrartuka. [locTosHHBIN bubnmnoreka [JOK

66 . 1
ANEKTpUYECKUi TOK. TOKH B 16.05.2025 = https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnuoreka [IOK
pabora o Teme "DeKTpoIuHaMHUKa" 21.05.2025 @ https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maronmii ypok 1 bubmmoreka [IOK
o temam 10 kiacca 23.05.2025 | https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tema ypoka Bcero Kontpoapipie  Ipaxruteckue U3y4YeHus o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[TocTostHHBIE MATHUTHI U KX

| B3auMOJIciicTBUE. MarHUTHOE MOJIC. 1 bubnunoreka LIOK
Bekrop MarHuTHON MHIYKIUU. 04.09.2024 = https://m.edsoo.ru/ff0c9778
JIuHUY MarHUTHOW UHAYKIIUU
MarauTHoO€e 1oJie MPOBOIHUKA C

) ToKOM. OmBIT DpcTeaa. | bubmmoreka [JOK
B3aumoneiicTBre MPOBOTHUKOB C 06.09.2024  https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHast pabora «3yuenue 1 | bubnnorexa [JOK
MarHUTHOTO TOJII KaTYIIKH C TOKOM» 11.09.2024  https://m.edsoo.ru/ffOc98fe
JlelicTBME MAarHUTHOTO TOJIS Ha
MPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGoparopHas paboTa | | bubmuoreka [IOK
«Uccnenosanne neicTBUA 13.09.2024 | https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBUKYLTYIOCS 3apSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cwuta Jlopenma. Pa6ota cutbt 18.09.2024 | https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas UHAYKIus. [lotok

6 BeKTOpa MarHuTHOM uHAyKuu. I1C 1 20.09.2024

WHIYKITAW. 3aKOH 3JIEKTPOMArHUTHOM




nHaykiuu Papanes

JlaGopaTtopHnast pabora
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHON MHTYKIIHI)

25.09.2024

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NuaykTuBHOCTS. SIBIEHUE

camounAykiuu. 3J1C caMOMHIyKIIUH.

9H€pI‘I/ISI MAarauMTHOTI'O ITOJIA KaTyIIKH
C TOKOM. BHGKTPOMaFHI/ITHOC I10JIE

27.09.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U X
IIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb,
YCKOPUTEIIX 3JIEMEHTAPHBIX YACTHII,
MHAYKIIMOHHAs 11€Yb

02.10.2024

10

11

12

13

14

O6o06maromuii ypok «MarautHoe
I10JIC. 3HeKTpOMaFHI/ITHa$I HHIAYKIOUS

KonTponbHas pabota mo Teme
«Mar»uuTHoe 101J1€E.
3J'I€KTpOMaFHI/ITHa$[ I/IH}IYKIII/ISI»

CBo0OoiHbIE MEXaHUYECKHE
Kosiebanus. 'apMoHnUeckue
KoJieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpamienue sueprun
JlaGoparopHas paboTa
«HMccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHui rpy3a Ha
HUTH OT JJIUHBI HUTU M MAcChI IPpy3a»

Koneb6arenbublit koHTyp. CBOOOAHBIE

04.10.2024

09.10.2024

11.10.2024

16.10.2024

bubnuoreka [IOK
https://m.edsoo.ru/ffO0cab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bu6nmorexa LIOK
https://m.edsoo.ru/ff0caf06

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

OJICKTPOMAardauTHBIC KoJIeOaHUs B
nacaJIbHOM K0Jie0aTeIbHOM KOHTYPC.
Anamorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAariuTHBIMHA KoJIeOaHHMSIMHU

®opmyna Tomcona. 3akoH
COXPaHEHHUSI SHEPTUU B UJICATHBHOM
K0JIeOaTeIbHOM KOHTYpE

[IpencraBieHne O 3aTyXaroOIINuX
KoJsicOaHusX. BeIHy ) /1eHHbBIC
MexXaHu4ecKue Kojaebanus. Pe3onanc.
BbIHYKIEHHbBIC 2IEKTPOMArHUTHBIC
KOJIEOAHUS

IlepemennsbIit Tok. CHHYCOMIATIbHBIN
MepeMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JIEHCTBYIOIIIEE 3HAUEHHUE CUJIBI TOKA U
HaIpsKEHUS

Tpancdopmarop. [IpoussozacTso,
nepeaaya u norpediieHue
JJIEKTPUYECKON SHEPTUU

18.10.2024

23.10.2024

25.10.2024

06.11.2024

08.11.2024

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb86

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

19

VYCTpoiCTBO U MPAKTHYECKOE
[IPUMEHEHHUE IIEKTPUYECKOT0 3BOHKA,
reHeparopa IepeMeHHOro ToKa,
JIMHUH JJIEKTpoliepesad

13.11.2024

bu6mmoteka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPH
IIPOM3BOJICTBE IEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
JIEKTPO3HEPIUHU B ITOBCEHEBHOMN
YKU3HU

15.11.2024




MexaHnyeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon.

bu6nmoreka [IOK

21 C
KOPOCTE paCIpOCTPAHCHIL H AUTHHA 20.11.2024  https://m.edsoo.ru/ff0cca54
BouiHBI. [lonepeunsie U NpoaoIbHBIE
BOJIHBI
” 3Byk. CKOpOCTb 3ByKa. [']poMKOCTh bubnmnoreka HOK
3ByKa. Bricora ToHa. TemOp 3ByKa 22.11.2024  https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBoOMcTBa U cKopocTh. [Ikana bubmorexa LIOK
P i 27.11.2024  https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[IpuHUUIIBI paIUOCBS3U U
24 eneBuaeHus. Pa3 € cpenc
TEJICBUJICHUS BUTHUE CPEJICTB 20.11.2004
cBs3u. Paguonoxarus
)5 Kontponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» 04.12.2024 | https://m.edsoo.ru/ff0cc6f8
IIpssMonMHEHOE pacIpOoCTpaHEHUE
26 CBETa B OJHOPOJHOMU Cpejie. bubnmnorexa [JOK
To4deuHsbIil HICTOYHUK cBeTa. Jlyd 06.12.2024  https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxeHnus csera. [loctpoenune bubmmorexa [IOK
P . P 11.12.2024 | https://m.edsoo.ru/ff0cd4eQ
n300pa’keHHi B TUIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
73 BHYTpEeHHee oTpaxkeHue. [IpenenbHblil bubmuoreka [JOK
YTOJI ITIOJIHOTO BHYTPEHHETO 13.12.2024  https://m.edsoo.ru/ffOcd7f6
OTpaKEeHUs
79 JlaGopaTtopHas paborta «M3mepeHue bubnuotexa [JOK
MOKAa3aTeIIs MPETOMIICHUS CTEKIIA 18.12.2024  https://m.edsoo.ru/ffOcd67a




JIunzel. [TocTpoenune n3obpakeHuit B

30 nun3e. Dopmysa TOHKOM JIMH3BI bubmorexa HOK
- OPMY. ' 20.12.2024 | https://m.edsoo.ru/ffOcddle
YBenuyeHue JuH3bI
JlaGopaTtopHnas pabota
31 «HccnenoBanue CBOMCTB
sonan 25.12.2024
M300paKeHHi B TMH3aX)
Hucnepcus cBera. CloxkHbIN COCTaB
1 6enoro cBera. LlBet. JJaboparopHas
pabora «Habmoaenne nucrepcuu 27.12.2024
CBETa»
13 WnTepdepenmus ceera. Audpakuus Bbu6moteka LIOK
cBeta. Judpaknuonnas pemeéTka 10.01.2025  https://m.edsoo.ru/ffOced22
34 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonmapuszanuus ceera 15.01.2025  https://m.edsoo.ru/ff0cf02e
OnTuueckue NpudOpsI U YCTPOHCTBA
35 U YCJIOBHS UX 0€301acHO
Yy ro 17.01.2025
MPUMEHEHUS
['paHUIIBI MPUMEHUMOCTH
36 KJIaccu4yeckor MexaHuku. [locTyarsl bubmmnoreka HOK
CIIELIMATIbHON TEOPUU 22.01.2025  https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIHOCTH
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH.
37 3amesieHne BpEeMEHH U COKpaIlleHne bubmorexa HOK
P P 24.01.2025 | https://m.edsoo.ru/ffOcfad2
JUTMHBI
OHeprusi U UMITYJIbC PEISATUBUCTCKOMN
38 yacTullbl. CBSI3b MacChl C YHEPTUEN U bubmorexa HOK
HEl P 29.01.2025  https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHUS TTOKOS
39 KonTtponpHas padora «Onrtuka. bubnmnorexa [JOK




OCHOBBI CHICIMAILHOM TeOpUH 31.01.2025 | https://m.edsoo.ru/ffOcf6£0
OTHOCHUTEIILHOCTH
40 ®otonbl. opmyna [1nanka. DHeprus bubmmoreka [JOK
Y UMITYJIBC (JOTOHA 05.02.2025  https://m.edsoo.ru/ffOcfel6
OTKpsITHE U HCCIEN0BaHNE Eu6 1IOK
noIMoTEKa
41 oroapdexra. O A.T.
$orospexra. OmerTer 07.02.2025 | https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl porodrddekra. YpaBHeHHE
42 3ﬁHIHT€§Ha nq;)[(b(bOToaq);eKTa bubmrorexa LIOK
A ) 12.02.2025  https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porodpdexra
Hasnenue cera. OnwiThl I1. H.
43 JleOeneBa. XuMUYECKOE IEHICTBUE Bubmiorexa OK
' 14.02.2025  https://m.edsoo.ru/ff0d04a6
CBeTa
44 Pemenue 3agau no reme «JE€MEHTBI bubnuorexa [IOK
KBAHTOBOM ONTHKH 19.02.2025 | https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITEI
45 Pezepdopna o paccesHuUIO 0-4acTHIL bubmorera OK
PPOPAATOP ' 21.02.2025  https:/m.edsoo.ru/ff0d091a
ILtanerapHast Mogenp aToMa
bu6nmorexa LIOK
46 II b
OCTYRaTH Hopa 26.02.2025 @ https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornoiieHue GOTOHOB
47 IIPY [IEPEXOJIE ATOMA C OJJTHOTO bubmuoreka [IOK
YPOBHsI SHEPIUU Ha Apyrou. Bunbl 28.02.2025  https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoanoBsie cBoiicTBa yacTull. BoJIHBI
43 ne bpoins. KopnyckynspHo- bu6muoreka [JOK
BOJIHOBOM yanu3Mm. CIOHTaHHOE U 05.03.2025  https://m.edsoo.ru/ff0d0Oca8

BBIHYKJICHHOC U3JIYUCHUC




49

50

51

52

53

OTKpBITHE PAHOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpenenenuro
COCTaBa paIlUOAKTHUBHOT'O U3JTYUCHUA

CgoiicTBa anbda-, 6era-, raMma-
u3nydyeHus. Bausaaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

OTKpBITHE TPOTOHA U HEUTPOHA.
H3otomnbl. Anba-pacma.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacmajn. 'amma-u3nydenue

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Slnepublie peakuuu. AnepHblii
peakrtop. [IpoGiieMbl, IEPCIIEKTUBHI,
9KOJIOTUYECKHUE aCIIEKThI ACPHOMN
JHEPreTUKU

TexHu4eckue ycTpoucTsa u
MPAKTHYECKOEe MPUMEHEHHE:
dboTorneMeHT, PoTONATUHK,
CoNTHEYHas OaTapesi, CBETOUOT

07.03.2025

12.03.2025

14.03.2025

19.03.2025

21.03.2025

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

55

OnemeHTapHble YacTUllbl. OTKpBITHE
no3UTpoHa. MeToab! HaOMOICHUS U
PEruCTpaLMK DJIEMEHTAPHBIX YaCTHLI.
Kpyrasiii cton «PyH1aMeHTalbHbIE
B3auMoaeucTeusa. ENMHCTBO
(bu3nUecKoil KapTHUHBI MUPA»

Oransl pa3BUTHS ACTPOHOMHUHU.
[IpuknanHoe U1 MEUPOBO33PEHYECKOE
3HauUEHUe acTpOHOMUU. Bun

02.04.2025

04.04.2025

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d0e38




56

3B&3HOTO Heba. Co3Be3aus, ipKre
3BE3/bI, INIAHETHI, UX BUIMMOE
nekenne. ConHeynas CUCTEMA

Counune. ConHeunast akTUBHOCTD.
Uctounuk sueprum CosHia v 3BE311

09.04.2025

57

58

3BE3/bI, X OCHOBHEBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOM
MIOCJIEI0BATEIbHOCTH. BHYyTpeHHEee
crpoenue 3B&31. CoBpeMeHHbIE
MIPEACTABICHUS O IPOUCXOKACHUU U
sBotounu CoJiHIA U 3BE3]T

Muneunsiii [Iyte — Hama ['anakTuka.
[Tonoxenue u auxenue ConHia B
lanaktuke. I'anaktuku. Y€pHbie
JBIPBI B IAPAX FAIAKTUK

11.04.2025

16.04.2025

59

Bcenennas. Paz0Oeranue rajakThk.
Teopus bonbmoro B3peIBa.
PenukToBO€ H3mydyeHHE.
Mertaranaktuka

18.04.2025

60

Hepemennsie mpobieMbl aCTpOHOMUU

23.04.2025

61

62

KonrtpomnbHas pabota «1eMeHThI
ACTPOHOMHUU U aCTPOPUIUKI»

Ob6o6maromuit ypok. Pois pusuku n
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTMYECKOM, COLTMATLHON U
ATHYECKOH cepax NesTeTbHOCTH
JeloBeKa

25.04.2025

30.04.2025




63

64

65

66

O6o6matromuii ypok. Pons u mecto
($U3UKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTHUHE MUPA

O6o06matromuii ypok. Posb
(bU3HYECKON TeOprH B
(hOpMUPOBAHUHU TIPEICTABICHHUI O
¢du3uueckoil kKapTHHE MUpa

O6o06maromuii ypok. Mecto
($U3UYECKON KapTUHBI MUpa B 001IIEM
psly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NPEJCTABICHUNA O IPUPOJIC

PesepBHBI ypok. MarHuTHOE 110JIE.
DNEKTPOMAarHuTHas NHIAYKIHS

02.05.2025

07.05.2025

14.05.2025

16.05.2025

67

68

PesepBubriit ypok. Ontuka. OCHOBBI
CIIEHUAIILHON TEOpUHU
OTHOCHUTEIIBHOCTH

Pesepnslit ypok. KBanroBas ¢usuka.

DNeMEeHTHl aCTPOHOMUU U
acTpOpU3UKHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

21.05.2025

23.05.2025

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1784







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumies I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentreBoit H.A., AkunonepHoe obiiectBo «M31aTenbCcTBO
«IIpocsemenue»

» ®usuka, 11 knacc/ Msxkumes I'.J1., byxosues b.b., Hapyrun B.M. niox
penakiueit [TapdpentreBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

B.A. Boakog. [loypounslie pazpabotku o ¢pusuke 10-11 kmace

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HUHTEPHET

bubnuoteka LIOK, POL, nundoypok, pusuka B onbITax U 3KCIEPUMEHTAX.
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