MYHUIUITAJIBHOE BIO/UKETHOE OBHIEOBPA3OBATEJIBHOE YYPEX/JIEHHUE
KIMMOBCKAS CPEJIHSASA OBINEOBPA3ZOBATEJIBHASA IIKOJIA Ne3

AHHOTanMsA K padodeil mporpaMmme
yueOHoro npeamera «®@uzuka» ais 10-11 kiaccos

Pabowas mporpamma yueOHoro mnpenmera «®Puszmka» 00sS3aTeNbHOM NPEAMETHOH O0JIaCTH
«Du3nKa» SBISETCA YaCThI0 OCHOBHOW 00Pa30BaTENbHOIN MPOrpamMMBbl CPEIHETO 00IIeTo 0Opa3oBaHMs
(OOIT COO) MBOY Kmmmosckoii COIL Ne3, pa3zpaboraHa B COOTBETCTBHM ¢ myHKTOM 18.2.2 ®I'OC
COO Ha ocHoBe DeznepanbHON pabodel mporpamMMel 1o gusnke u peanusyercs 2 roga ¢ 10 mo 11 kiacce.

Paboyvas nporpamma paspaborana yuureneM (GU3MKH IMIKOJIBI C UCTIONb30BaHneM «KoHcTpykTopa
pabounx mporpamMm» caiita « EmHoe conepikanne oomero 00pa3oBaHus» B COOTBETCTBHH ¢ [lonokeHnem
0 pabouMx MporpaMmax M OINpeAesseT OPraHu3alnio 00pa30BaTEIbHON JEATSIBHOCTH YUUTEIS B IIKOJIC
o npeamery «Pusuka». Pabouas mporpaMma COREPXKHT CIEIYIONNE CTPYKTYPHBIE JJICMEHTHI:

-[TOSICHUTEJILHYIO 3aIHCKY;

-conepKaHue yueOHoro npeameTa « Pusnkay;

-IJTAHUPYEMbIE Pe3yJbTaThl (JITYHOCTHBIC, METAIIPEIMETHBIC M IIPEIMETHEIC);

-TeMaTHYecKoe MIaHNpOBaHue, chOPMUPOBAHHOE ¢ yU€TOM paboueil mporpaMMbl BOCIUTAHUS U
BO3MOXKHOCTBI0 Hctonb3oadus DOP/IIOP.

Pabovas nmporpamma obcyxnena Ha 3acenanud [[IMO ydauteneit ectecTBEeHHO-MaTeMaTHIeCKUX
IPEIMETOB IIKOJBI, TPHHSTA pellieHreM meaarornyeckoro copera (mporokon Nel ot 30.08.2024r.),
yTBepkaeHa mpukazom 1o MBOY Kimumosckoit COII Ne3 Ne113-K ot 30.08.2024r. B kauecTBe 9acTtu
conepxkanus OOIT COO

Ha ocHoBe manHOii mporpamMmbl  yuuteneM paspabareiBaercs KTII B cooTBeTcTBUH C
[NonoxkeHnem o KajeHJapHO-TEMAaTHYECKOM IUIAHMPOBAHUH MO Y4eOHOMY NpeaMeTy, Kypcy, MOIYIIO.
KTTII paccmarpuBaetcs Ha 3acenanvu [IIMO u cormacyercs ¢ 3amecturenem mo YBP.

Bbinucka
U3 OCHOBHOM 00pa3oBaTe/IbHOM NPOrpaMMbl CpeHero o01ero oopa3zoBanusi

PABOYAS TIPOTPAMMA
yueOHoro npeamera « Dusznka»
s odoyyarommxces 10-11 kiaaccon
(0a30BbIii YPOBEHB)

CPOK peajn3anuu 2 roaa

HOACHUMTEJIBHAS 3AIIMCKA

[MporpamMma 1o ¢usnke 6a30BOro ypoBHS Ha YpPOBHE CpeHEro oOIiero oopa3oBanus pa3paboTaHa
Ha OCHOBE TIOJIOKEHHI U TpeOOBaHUIA K pe3yIbTaTaM OCBOSHHUSI OCHOBHOW 00pa30BaTeIbHON POTrPaMMBl,
npencraBieHHbIx B @PI'OC COO, a Taxke ¢ yuéroM (eaepaiabHOi paboyeld MpOrpaMMbl BOCTIMTAHUS U
KOHLIETIIMKM TpernojaBanust ydeOHoro mpenmera «®us3nka» B 00pa30BaTENbHBIX OpPTraHU3AIMIX
Poccutickoii ®eepannu, peanu3yronX OCHOBHBIC 00pa3oBaTelibHbIC POrPaMMBbI.

Copepkanre TporpamMmbl 10 (HU3MKE HampaBieHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTHHBI Mupa oOyvaronmxcst 10—11 kinaccoB npu 00y4ueHur ux pus3rke Ha 62a30BOM YpOBHE Ha OCHOBE
CHCTEMHO-/IeATEIBHOCTHOrO moixona. [Iporpamma o ¢usuke coorsercTByeT TpedoBanusm GI'OC COO
K IJJaHUPYEMbIM JIMYHOCTHBIM, MPEAMETHBIM M MeETalpeIMETHBIM pe3ysibTaraM OOYYeHHSs, a TaKxke
YUUTBHIBAET HEOOXOAMMOCTh peai3aldid MEXIPEIMETHBIX CBs3eH (DU3MKU C eCTeCTBEHHO-HAYYHBIMU
y4eOHBIMH TIpeIMeTaMu. B Hell onpenensioTcss OCHOBHBIE LIENM W3y4YeHUsS (UMK Ha YPOBHE CPEIHETO
obmiero o0pa3oBaHWs, IUIaHHUPyEeMbIe PE3YJIbTaThl OCBOCHUS Kypca (DMBHMKU:  JMYHOCTHBIE,
MeTanpeMeTHbIC, IPeAMETHbIC (Ha 0a30BOM YPOBHE).



[Tporpamma 1o (pu3MKe BKIIOYAET:
® [UIAaHHpYEMble pe3ylbTaThl OCBOEHHUS Kypca (u3MKu Ha 0a30BOM YPOBHE, B TOM YHCIIE
IIpeIMETHBIE Pe3yIbTAThI 110 rofaM 00ydeHNUs;

e cozaepkanue yueOHoro npeamera « Du3uka» 1mo rogaM o0ydeHusl.

®du3nka Kak Hayka 0 Hanbosee 00IINX 3aKOHAX MPUPO/IBI, BEICTYIAs B KAYECTBE YUeOHOTr 0 IIpeIMeTa
B IIKOJIE, BHOCHUT CYIIIECTBEHHBIM BKJIQJ B CHCTEMY 3HaHWHM 00 okpyxkatomem mupe. LIkompHbI Kypc
(hU3HKH — CHCTEMOOOPA3YIOIIHIA /IS €CTECTBEHHO-HAYUHBIX Y4€OHBIX MTPEIMETOB, MMOCKONBKY (hH3uUecKre
3aKOHBI JIE)KaT B OCHOBE ITPOIIECCOB U SIBJIICHUI, N3y4aeMbIX XUMHUEH, Onomnorueit, pusndeckoit reorpadueit
U acTpoHOMHEH. Vcrons30BaHre W aKTUBHOE MTPUMEHEeHHE (DU3NYECKUX 3HAHWI OMpeelsieT Xapakrep u
pa3BuTHE Pa3HOOOpa3HBIX TEXHOJOTHUH B cpepe SHEPreTUKU, TPAHCIIOPTA, OCBOCHHS KOCMOCA, TIOITy4eHUS
HOBBIX MaTEpUAJIOB C 33/IaHHBIMH CBOWCTBAMHU U JpyruX. M3yueHne (U3NKH BHOCHT OCHOBHOW BKJIAJ B
(hopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa oOydarommxcsi, B (OpPMHUpPOBaHHE YMEHHA
IIPUMCHSATDb HaqubIﬁ MCETO/I ITO3HAHU ITPU BBIITOJIHCHU N UMHU y‘IC6HBIX HCCHGHOB&HHﬁ.

B ocHOBY kypca ¢pu3uKu 1j1s1 YPOBHS CPEIHEr0 OOIIEro 00pa30BaHus MONIO0KEH PsJI UICH, KOTOPhIS
MOKHO PacCMaTpUBaTh KaK MPUHIIUIIBI €r0 OCTPOCHUSI.

Hoes yerocmnocmu. B cOOTBETCTBUY € HEH KypC SIBIISAETCS JIOTHUECKH 3aBEPIIEHHBIM, OH COJICPKHT
Marepuall U3 BcexX pa3ziesioB (PU3KUKHU, BKIIOYAET KaK BOIIPOCHI KJIACCUYECKON, TAK M COBPEMEHHON (PHU3HKH.

Hoesn cenepanuzayuu. B cooTBercTBUM ¢ HeW marepuan Kypca (HU3UKH OOBeAMHEH BOKPYT
¢usndeckux Teopuil. Benymumm B Kypce sBisieTcst (GOpPMHPOBAHHE MPEICTaBICHUH O CTPYKTYPHBIX
YPOBHSIX MaTepHUH, BEILIECTBE U I10JIE.

Hoes eymanumapuszayuu. EE peammsanus IpeAnojaraeT HUCIOIb30BaHHE TI'yMaHUTAPHOIO
MOTEHIMAaNa (GU3NIECKON HayKu, OCMBICIICHUE CBSI3U Pa3BUTHS (PU3HKHU C Pa3BUTHEM OOIIECTBA, a TAKKE C
MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M 3KOJIOTHUECKUMHU IPoOIeMaMu.

Hoes npuxnaonoii nanpasnennocmu. Kype Gu3nku npesnonaaraeT 3HaKOMCTBO € IIMPOKUM KPYToM
TEXHUYECKUX U TEXHOJIOTHYECKUX MPHIIOKECHUH N3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peaanszyercs IOCpPeICTBOM BBEAEHUS 3JIEMEHTOB COACP KaHUSI, MTOCBSILEHHBIX
9KOJIOTHYECKUM Tpo0ieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a
Takke 00CyXIeHHs TPoOJIeM paloOHATFHOTO MPUPOAONOIB30BaHHS U SKOJIOTHUECKON 0€30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (DH3WKH Ha YPOBHE CPEIHEro OOIIero o0pa3oBaHMUs SIBISTFOTCS
¢usnueckue Teopun (GopMUpPOBAHUE MPEACTABICHUH O CTPYKTYPE MOCTPOCHHSI PU3HUECKON TEOPUH, POIIH
q)yH]laMeHTaHI)HI)IX 3aKOHOB W IIPUHIUIIOB B COBPEMCHHBLIX IPCACTABJICHUAX O HNPUPOAC, T'paHHUIIaX
MIPUMEHUMOCTH TEOPHA, JIs1 ONIMCAHMSI €CTECTBEHHO-HAYYHBIX SIBICHUH U ITPOLIECCOB).

CHCTEeMHO-ICITENNbHOCTHBIM TIOAX0J, B Kypce (GH3WKH pPeanU3yeTcss Mpexae BCEro 3a CYér
OpraHu3aliy SKCTIEPUMEHTAIILHOM JIeATeIbHOCTH o0yJaromuxcs. J{is 6azoBoro ypoBHst Kypca (GU3MKH —
3TO WCMOJIb30BAaHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JIAOOPATOPHBIX PadoT,
KOTOpbIE B MporpamMmMe mo ¢u3uKe oObEAMHEHBI B OOIIMI CIMCOK YYEHUYECKUX MPAKTHIECKHX PadoT.
Boinenenne B yka3aHHOM IepedHe JabOpaTOpHBIX palboT, MPOBOAMMBIX AJISI KOHTPOJS M OLEHKH,
OCYILECTBIISICTCSl YIaCTHUKaMH 00pa30BaTeIbHOTO IpoLecca UCXOIs U3 0COOCHHOCTEH MIIaHUPOBAHUS U
ocHamieHus: kabuHera ¢usuku. Ilpn 3ToM obecriedunBaeTcsi OBNAJCHUE OOYYAIOLIIMMUCS YMEHUSMHU
MIPOBO/IUTH KOCBEHHBIC M3MEPEHHsI, UCCIIEOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEJIIMYMH U TTOCTAHOBKY
OIIBITOB I10 MTPOBEPKE MPeATI0KEHHBIX TUIIOTES.

Bospiioe BHUMaHUE yaensercsl pellieHHI0 pacuETHBIX M KauecTBEHHBIX 3anad. Ilpu 3tom s
PacyETHBIX 33124 IPHOPUTETOM SBJITIOTCS 33a4H C SIBHO 3aJaHHON (DM3UIECKON MOJIEIBIO, TIO3BOJISIONINE
MPUMEHSTHh U3y4eHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszeiia Kypca, Tak U WHTETpUpYS
3HaHUS U3 Pa3HBIX pa3AeioB. [ KauecTBEHHBIX 3a7a4 MPHOPUTETOM SIBIISIIOTCS 3aJJaHUS HA OOBIACHEHHUE
poTeKaHus (PU3HMUECKUX SBJICHUH U POIIECCOB B OKPY KAIOIIEH JKH3HH, TPeOYIOIIe BRIOOpa (HH3NIeCKOi
MOJIENH [l CUTYalluU MPaKTHKO-OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBercTBuu ¢ TpeboBanusmu PI'OC COO x MareprabHO-TEXHUUCCKOMY O00SCIEUCHUIO
y4eOHOro mporiecca 0a30BbIi ypOBEeHb Kypca (U3MKH Ha YPOBHE CPEHEro o0IIero o0pa3oBaHus JTOKESH
U3y4YaThCsl B YCIOBHSIX MPEIMETHOTO KaOMHeTa (U3UKH WM B YCIOBUSX MHTETPUPOBAHHOTO KaOWHeTa
PEeMETOB ECTECTBEHHO-HAydYHOro MHKIa. B kaOuHere ¢u3MKM JOWKHO OBITh HEOOXOAMMOE



nabopaTopHOe 000pYIOBaHME JUIS BBINOJIHEHHS YKa3aHHBIX B IporpamMMe Mo (H3MKe YYEHHYECKHUX

MPAKTUYECKUX PAOOT U IEMOHCTPAIIMOHHOE 000pYIOBaHHE.

JleMoHcTpanmonHoe 00opynoBanue (GopMHpyeTcss B COOTBETCTBUU C HMPHHIIMIIOM MHHUMAIBHON
JOCTaTOYHOCTH M O0ECTIEUYMBAET IMOCTAHOBKY IEPEYHCICHHBIX B MIporpaMMe 1Mo (H3MKe KIIOYEBBIX
JEMOHCTpallMi Uil WCCIIEOBAHMS HM3y4aeMbIX SBJICHWH W  MPOIECCOB, OMIMPUYECKUX |
(byHIaMEeHTaIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHUI.

JlaGoparopHoe o0opymoBaHHME mJisi YISHHYECKHX IMPAKTHUECKUX paboT dopmMupyercss B BHIAC
TEMaTU4eCKUX KOMIUJIGKTOB M OOeCleunBaeTcs B pacdére OJHOTO KOMILIEKTa Ha JBYX OOydYaloMIMXCA.
Temarndeckne KOMIUIEKTHI JJa0OpaTOPHOTO 000OPYAOBAHUS JOIDKHBI OBITH IOCTPOSHBI HA KOMITJIEKCHOM
WCIIOJIb30BAaHUH aHAJIOTOBBIX M IIU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIHHBIX CHCTEM B
BUIe M(PPOBBIX JIAOOPATOPUH.

OCHOBHBIMH LIEJISIMU M3Y4€HUS (PU3UKK B 001IeM 00pa30BaHUH SIBIISIOTCS:

e (opMupOBaHHE UHTEPECA U CTPEMJICHUS 00YYaIOIIMXCSl K HAYYHOMY M3yUYCHHUIO PUPOJIbI, pa3BUTHE
WX MHTEJUIEKTYAIBHBIX U TBOPYECKUX CITIOCOOHOCTEH;

e pa3BUTHE NPEACTABICHUNA O HAYYHOM METOJE MO3HAaHUS W (POPMHUPOBAHHME HCCIEIOBATEIBCKOIO
OTHOUICHHS K OKPY>KAIOLUM SIBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHHs KaK pe3ysbraTa M3yYeHHs OCHOB CTPOEHHUS MaTepHu U
(byH/IaMEeHTaIbHBIX 3aKOHOB (DH3HKY;

e (opMHpOBaHHE YMEHUH OOBACHATH SBJICHUS C MCIONB30BAHMEM (DM3MUECKUX 3HAHUM M HAYyYHBIX
JIOKa3aTeJbCTB;

e (opMupoBaHKE IPEACTaBICHUN O POIM (UBUKHU ISl Pa3BUTUA APYTHX €CTECTBEHHBIX HAYK, TEXHUKH
Y TEXHOJIOTUH.

JocTmkenne 3TUX 1ienell 00ecreuynBaeTCsl pelieHreM CIEeIyIOIIMX 3aad B MPOIecce W3YyUeHHUs
Kypca (HU3MKH Ha YPOBHE CpEHEro od1iero o0pa3oBaHusl:
® MpPHOOpETEHHE CHUCTeMbl 3HAHUK 00 OOmMUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHSIX,

BKJIIOYAsE MEXAHUKY, MOJICKYJSIPHYIO (H3UKY, AJIEKTPOJMHAMHUKY, KBAHTOBYIO (PM3UKY H 3JIEMEHTHI
acTpo(hu3HKy;

e (hopMHpOBaHNE YMEHUI TPUMEHSTH TEOPETHUECKUE 3HAHUS [T OOBSICHEHUS (PU3HMIECKUX SIBIICHUH B
MPUPOJIC U JUIS IPUHSATHUS MIPAKTUYSCKUX PEIICHUH B TOBCSTHEBHOM JKH3HU;

® OCBOEHHE CIIOCOOOB PELICHHUS Pa3IMUHBIX 3a7ad C SBHO 3aJaHHOW (M3MUYECKOM MOIEINbIO, 3a1ad,
MOJIPa3yMEBAIOIIMX CAMOCTOSTEIBHOE CO3/IaHke (PU3NIECKO MO/IeNH, aJIeKBaTHOH YCIIOBHSIM 33]1a4Hy;

o IIOHUMaHUuEe q)HSH‘IeCKI/IX OCHOB Y ITPUHIMNIIOB lleﬁCTBI/ISI TEXHHUYECCKUX yCTpOﬁCTB U TEXHOJIOITNMYECKNX
MPOLIECCOB, UX BIMSHUS HA OKPY>KAIOIIYIO CPELy;

e OBJAJICHWE METOAAMH  CaMOCTOSTENBHOIO  IUIAHMPOBAHMS W HPOBEACHHS  (PU3HUECKUX
SKCHEPUMEHTOB, aHaJIW3a W WHTepHpeTauud HHQPOpPMAMK, ONpENeieHHs] JIOCTOBEPHOCTH
MOJY4EHHOTO pe3yJIbTara;

®  CO3JlaHUE YCIIOBUM JUIsl Pa3BUTUSI YMEHHUI IIPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUYECKOMN IEATEIbHOCTH.

Ha u3yyenue ¢usuku (6a30BBIii YPOBEHb) Ha YPOBHE CpelHEro o0mero o0pa3oBaHusl OTBOIAUTCS
136 gacos: B 10 kimacce — 68 waco (2 gaca B Henenro), B 11 kimacce — 68 gacoB (2 yaca B HEJIEIIO).

I[Ipennaraemslii B mporpaMme 1o (Gpusuke nepedeHs 1adopaTopHbIX U MPAKTHYECKUX padoT sABiseTcs
PEKOMEHIOBaHHBIM, YYMTENb JEJIaeT BBIOOP MPOBENCHUS JaOOpaTOpHBIX PabOT W OMBITOB C YYETOM
WHAWBUIYATBHBIX OCOOEHHOCTEH 00Y4aIOIIXCSl.

COJAEPKAHUE YUEBHOI'O ITPEIMETA
10 KJIACC

Paznen 1. @u3zuka 1 MeTobI HAYYHOTO O3HAHUA
®u3rka —Hayka o mpupoze. Hayunbie MeTop! Mo3HaHUS OKpY>KaIoLero Mupa. Poib skcriepruMenTa
U TEOPUH B IIPOLIECCE MO3HAHUS IPUPOBL. DKCIIEPUMEHT B (PU3HKE.
MonempoBanue GU3MUECKUX sSBJICHUH U npoueccoB. Hayunsie rumnoressl. Ou3nueckue 3aKOHbI U
Teopuu. [ paHUIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBHSL.



Pons u MecTo Qu3nkn B HhOpMHPOBAHHH COBPEMEHHOM HAYYHOW KapTHHBI MHPA, B TPAKTHUECKON
JEATENBHOCTH JIONEH.

Lemoncmpayuu
Amnanoroble U 1U(PPoOBbIC U3MEPUTEITBHBIC TPUOOPHI, KOMIBLIOTEPHBIE TATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe aBUkeHHE. OTHOCHUTENBHOCTh MEXaHM4YecKoro aBMkeHHs. Cuctema oTcuéra.
Tpaexropus.

[lepemerienne, cCKOpOCTh (CpenHsAs CKOPOCTb, MTHOBEHHAs! CKOPOCTh) M YCKOPEHUE MaTepHaIbHOM
TOUYKH, UX TPOEKIINH Ha OCH CUCTEMbI KoopauHat. CJoKeHne epeMeleHni U CI0KEeHUE CKOPOCTEM!.

PaBHOMEpPHOE M paBHOYCKOPEHHOE NPSMOJIMHEIHOE ABHKEeHKE. | paduku 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHHS, IIyTH U NEPEMEILEHHS MaTepUaIbHON TOUKH OT BPEMEHH.

CroOomHOe najzicHne. Y CKopeHre CBOOOIHOTO TaICHUSI.

KpuBomHeiiHoe ABr>keHUE. J[BH)KeHHE MaTepruaabHON TOYKH MO OKPYKHOCTH C ITOCTOSHHOW I10
MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHass ckopocTh. llepuom m wacrora oOpauieHus.
IleHnTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHnueckue ycTponcTBa M MPAKTUUECKOE IPUMEHEHNE: CIIUIOMETP, IBUKEHUE CHAPSIIOB, LICITHBIE
U peMEHHBIE ITEpENaYH.

Lemoncmpayuu

Mogenb cucteMbl 0TCUETa, MILTFOCTPALUS KUHEMATHYECKUX XapaKTePUCTUK IBUKEHUSL.

[IpeoOpa3oBanue ABUKEHUH C UCTIONB30BAHUEM MTPOCTHIX MEXAHHU3MOB.

[Tapenue Ten B BO3AyXe U B pa3peskeHHOM [IPOCTPAHCTBE.

HaGmonenne nBrxeHNs TeJa, OPOIIEHHOTO MO YTIJIOM K TOPH30HTY U TOPH30HTAIIBHO.

NsmepeHune yckopeHHS CBOOOHOTO TTaICHUS.

Hanpasnenne ckopocTy Ipy ABUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomul

Nzydenne HepaBHOMEPHOIO JBUKEHUS C LIEIIbIO ONPEEIEHISI MTHOBEHHOH CKOPOCTH.

HccrnenoBanne COOTHOIIEHUS MEKAY Ty TAMH, IPOHACHHBIMH TEJIOM 3a MOCIIE0BATEIbHBIE PABHBIC
MIPOMEXYTKH BPEMEHHU IPU PaBHOYCKOPEHHOM JIBHXKEHHU C Ha4aJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yueHue nBUKEHUS LIAPUKA B BSI3KOM KUIKOCTH.

W3zyuenue aprkeHus Tena, OpOLIEHHOTO TOPH30HTAIIBHO.

Tema 2. /lunamuxa

[Tpunnun orHocurensHocTH [Manuies. [lepsolit 3axkoH HetoToHa. MIHEpLmanbHble CUCTEMBI OTCUETA.

Macca tena. Cua. [lpunnun cyneprnosuimu cui. Bropoit 3akon HeioToHa nnst MaTepuanbHOM
ToukH. Tpernil 3axkoH Hpl0TOHA 11 MaTepralbHbIX TOYEK.

3akoH BceMupHoro TsroreHus. Cuiia tsxectd. IlepBas kocMuueckast CKOpOCTb.

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

Tpenne. Bunbl Tpenus (mokos, ckoibxeHus, kadenns). Cuna tpeanst. Cyxoe Tpenue. Cuiia TpeHUs

CKOJIBXKEHHS U cuila TpeHus nokos. Koapduiment Tpenus. Cuna CONpOTHBICHUS NPH IBI)KCHUH TN B
YKHUJIKOCTHU WMJIH rase.

[locTynaTenbHOE U BpaliaTeIbHOE IBUKEHHE a0COIIOTHO TBEPIOTO Tea.
MOMEHT CUJIbl OTHOCUTENBHO OCH BpatieHus. 1neuo cuipl. Y cnoBus paBHOBECUS TBEPIOTO TEA.

Texauueckue yCTpOﬁCTBa 1 IPAKTUICCKOC IPUMCHCHUEC: ITOAMMNITHUKH, ABUKXCHUE HCKYCCTBEHHBIX
CIIYTHUKOB.

Lemoncmpayuu

SIBneHuEe UHEPLHH.

CpaBHEeHHE Macc B3aUMOJIEHCTBYIOIINX TEJI.
Bropoii 3akoH HeroTona.

N3mepenue cui.

CroxxeHue cui.

3aBHCHUMOCTH CHJIBI YIIPYTOCTH OT Ae(OpPMaLIiH.



HesecomocTh. Bec Tena mpu yCKOpeHHOM ITOABEME U TAJICHUM.

CpaBHEeHHE CUJ TPEHUS NTOKOS, KAUEHNS U CKOJIbKEHUS.

YcoBust paBHOBECHS TBEPAOrO Tea. BUibl paBHOBECHSL

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

Wzyuenne aprkeHns OpycKa M0 HAKJIOHHOH TIIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BOSHUKAIOLINX B MIPY)KUHE U PE3HHOBOM 00pasIie, OT
ux JeopMaIyH.

UccnenoBanue ycnoBuii paBHOBeCHUS TBEPAOTO Tella, UMEIOLIETO OCh BpaIleHUSI.

Tema 3. 3aKoHbl COXpaAHEHUs 6 MEXAHUKE

Umnynbc MaTepuanbHOM TOYKM (TE€Na), CHCTEMbl MaTepUalbHBIX ToueK. VMIynsC Cuilel U
M3MEHEHHE NMITyJIbca Tejla. 3aKOH COXpaHeHUs UMITylbca. PeakTHBHOE IBUKEHHE.

Pabora cunbl. MOIHOCTD CHITBL

Kunernueckas sHeprusi MaTepraibHOi Touku. TeopeMa 00 M3MEHEHNH KWHETUYECKOH SHEepIruu.

[MorennmaneHass sHeprus. lloTeHnManpHast SHEpPrusi ynpyro JaeGOpMHUpPOBAHHOW TMPYKHUHBI.
[lorennmanbHas 3Heprust Tena BOJIM3K MOBEPXHOCTH 3EMITH.

[lorennuanbHble ¥ HENOTEHUMANbHBIE CHIIBI. CBSI3b paO0OTH HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM
MEXAaHUYECKON 3HEPrUH CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUUECKON SHEepIuu.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHnuyeckue ycTpoilcTBa U MPaKTUIECKOE MPUMEHEHHE: BOAOMET, KONED, MPYKUHHBII MHCTOJIET,
JBID)KEHHUE PAKET.

Lemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxTuBHOE IBHKEHME.

[Nepexon MOTEHITUAILHON SHEPTHH B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomol

N3ydenne abCOMIOTHO HEYIPYTOTo yaapa ¢ IMOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBs3u paOOTHI CUJIBI C M3MEHEHHMEM MEXAaHMYECKOW 3HEpruu Tejla Ha Ipumepe
pacTsKEHHUS PE3UHOBOTO KI'yTa.

Paznen 3. MoJiekyasipHas pu3nka U TepMOIUHAMHUKA

Tema 1. Ocrogbt MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KMHETHYECKOH TEOPHH W HMX OINBITHOE OOOCHOBAaHUE.
Bbpoynosckoe amxkenue. Juddysus. Xapakrep nBHKeHUS U B3aUMOJISHCTBHSI YaCTHUI] BeliecTBa. Mozemm
CTPOEHUS Ta30B, KUJKOCTEH U TBEPIBIX TeJ ¥ OOBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE 3THX MOJIEJIEH.
Macca n pazmepsl Monekyn. Konngectso BemecTsa. [locrosHaas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ namepenue. lllkana remneparyp Llenscus.

Mopnens naeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIAPHO-KHHETHYECKON TEOPUH UACaTEHOI0
ra3a. AOCONIOTHAs TeMIepaTypa Kak Mepa CpeHeH KHHETHYECKON SHEPIUy TEIJIOBOT'O IBMXKEHHS YaCTHI
raza. Illkama Temnepatyp KensBuHa. ['a3zoBbie 3akoHbl. YpaBHeHue MeHnneneeBa—Kianeiipona. 3akoH
HanmpToHa. M3omporiecchl B HEalbHOM Ta3e C IMOCTOSHHBIM KOJMYEeCTBOM BelecTBa. [ 'paduueckoe
MpeJICTaBIeHUE U30MPOIIECCOB: H30TepMa, N30X0pa, n300apa.

TexHuueckne ycTpoicTBa U MPaKTHUECKOE IPIMEHEHHE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OnbITHL, JOKa3bIBAOIINE JUCKPETHOE CTPOCHUE BEIIeCTBa, (OTOrpaduu MOJIEKYJI OpraHUmYeCKUX
COEJTMHEHHH.

OnbIThI 10 UG GY3UN KUAKOCTESH U Ta30B.

Monens OpOyHOBCKOTO JBHKECHHSL.

Mogens onwita IllTepna.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHIE MEKMOJIEKYISIPHOTO B3aNMOJICHCTBHSI.

Mopnens, WILTIOCTPUPYIOIIAs PUPOIY NABIICHUS Ta3a Ha CTEHKU COCY/a.

OMNBITHI, WUTIOCTPUPYIONIME YPaBHEHNE COCTOSIHUS UIEATBHOTO Ta3a, U30MIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomuol



Onpeneneare Macchl BO3AyXa B KIIACCHOW KOMHATe€ Ha OCHOBE M3MEpeHHWH 00bhEMa KOMHATEI,
JABJICHUS U TEMITEpPATyphl BO3yXa B HEW.

HccrenoBanue 3aBUCUMOCTH MEXIY ITapaMeTpaMH COCTOSHUS pa3peKEHHOro rasa.

Tema 2. Ocno6vt mepmooOuHaAMUKU

TepmomuHamuueckas cucremMa. BHyTpeHH:Is1 SHeprusi TepMOJMHAMHYECKON CUCTEMBI H CIIOCOOBI €
u3MeHeHus. KonuecTso TemioTel u padota. BHYTpeHHsIs 3HEprisi OHOAaTOMHOT O UI€aIbHOIO ra3a. Buibl
TEIUIONEpEeay: TEIUIONPOBOAHOCTb, KOHBEKLMS, H3JIydeHHE. YJAeJbHas TEIUIOEMKOCTh BEIIECTBA.
KomnuuecTBo TennoTs! npu Temonepeaaye.

[onsTre 06 agnabaraom miporiecce. [lepBriit 3akoH TepmonuHaMuKH. [ [puMeHeHne mepBoro 3akoHa
TEPMOIMHAMUKH K n3omponeccam. I'paduueckas natepnperanus paboThl rasa.

Bropoii 3axkoH TepMoauHaMukyu. HeoOpaTUMOCTh MPOLIECCOB B MIPHPO/IE.

TerutoBble MammHbl [lpuHIMIBL OefcTBUS TEMJIOBBIX MamMH. lIpeoOpa3oBaHus SHEPTUU B
TeroBbIX MammHax. Kosd¢uuueHnt monesnoro aeiictBust TeruioBod MammHbl. Llukn KapHo u ero
k03 PUIIMEHT MoIe3HOr0 AEHCTBUS. DKOJIOTHYEeCKHE MPOOIEMBI TEIUIOYHEPTeTUKH.

TexHuueckne yCTpOWCTBA W TMPAKTHYECKOE MPUMEHEHHME: IBUraTellb BHYTPEHHETO CrOpaHHMs,
OBITOBOI XOJMOAMILHUK, KOHIUIIMOHED.

Lemoncmpayuu

W3meHeHre BHYTpEeHHEW SHEPruM Tejia MPU COBEPILICHUH PAa0OTHI: BBIJIET IPOOKH U3 OYTHUIKH MOJ
JNEWCTBUEM CXKAaTOr0 BO3AyXa, HarpeBaHue »dS¢upa B JaTyHHOHM TpyOke TyTEM  TpeHHs
(BumeogeMOHCTpaIIys).

W3MmeHneHne BHYTpeHHEH 3HEpIruu (TeMIiepaTypbl) TeJla py TelsIonepeaye.

OnsIT 10 aAKabaTHOMY PacHIMPEHUIO BO3TyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu nmapoBoii TypOHHBI, IBUTATEISI BHYTPEHHETO CrOPAHUS, PEaKTUBHOTO ABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

Wzmepenue ynenbHON TEMIIOEMKOCTH.

Tema 3. Azpezamnuvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne u KoHAeHcanus. Vcmapenwe u KumneHne. AOCONIOTHAST W OTHOCUTENbHAs
BI&KHOCTh BO3Ayxa. HaceieHHBIH map. VYnaenpHas TemjoTa MmapooOpa3oBaHus. 3aBUCHMOCTD
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUSL.

TBépmoe teno. Kpucrammaeckrue u amopdHbie Tena. AHA30TPONHS CBOMCTB KpUCTAUIOB. JKukre
kpuctabl. CoBpeMeHHbIE MaTepHranbl. [lnapieHre U Kpuctaum3anus. Y ieibHas TeIIoTa IUIaBJICHHSL.
CyOnumarst.

YpaBHEHHE TEIIOBOTO OaaHca.

TexHuueckne ycTpolcTBa U MPaKTHUECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP, KAITOPHUMETD,
TEXHOJIOTHH TIOJY4YEHHS COBPEMEHHBIX MAaTEpUAaJIOB, B TOM YMCJIC HAHOMATEPHAaIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACKIIEHHBIX [1aPOB.

Kunenne npu moHNKEHHOM JaBIICHUH.

Crioco0bl n3MepeHust BIa>KHOCTH.

HaG:monenye HarpeBaHus ¥ IUIABJICHHUS KPUCTAIMYECKOTO BEIIECTBA.

JeMOoHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomuol

N3mepenne OTHOCUTENIbHOM BIaKHOCTH BO3/4yXa.

Pasnen 4. daexkrponuHamMuka
Tema 1. Inekmpocmamuxa
OnexTpuzanys Tell. ONEKTpUYecKuil 3apsa. JBa Buma siekTpuyeckux 3apsnoB. [IpoBomHHKH,
JTUAJIEKTPUKY U MTOYTIPOBOJHUKH. 3aKOH COXPaHEHHS 3JIEKTPUYECKOTO 3apsaaa.
B3anmoneiictBue 3apsinoB. 3akoH Kynona. ToueuHbIi 3J€KTPHUECKU 3apsa. DIEKTPHUIECKOE MOJIE.

HanpsoxénHocTs  snekTpuueckoro mnoiisl. [IpuHnun cynepno3uuuu  3ieKTpudecKux mnojei. JluHum
HaNPHKEHHOCTH 3JIEKTPUUECKOTO OIS,



PaGota cun anexrpocrarndyeckoro mois. [loreniman. Paznocts morenrmanos. I[lpoBoguuku u
JUJIEKTPUKH B 3JIEKTPOCTATHUYECKOM MoJe. J{naaeKTpuiecKas NIpOHUIIaEMOCTb.

OnextpoéMkocTs. KoHmeHcaTtop. OIeKTpo€MKOCTH  IUIOCKOTO  KOHJEHCAaTopa.  JHEprus
3apsDKEHHOI0 KOHZIEHCaTopa.

TexHnyeckue yCTpOHMCTBA U  MPAKTUYECKOE TPUMEHEHHE: DJIEKTPOCKOIN, 3JIEKTPOMETP,
ANEKTPOCTATHYECKAsl 3aIUTa, 3a3eMJICHHE DJIIEKTPONPHOOPOB, KOHAEHCATOP, KOMMPOBAIBHBIN ammapar,
CTPYWHBII OPUHTEDP.

Jlemoncmpayuu

YCTpoICTBO M MPUHIUI JEUCTBHS 3IEKTPOMETPA.

B3aumopeiicTBue HA3JEKTPU30BAHHBIX TEN.

DJEeKTPUUYECKOE T10JIE 3apsKEHHBIX Tell.

IIpOBOIHMKHM B JIEKTPOCTATHYECKOM ITOJIE.

DJeKTpocTaTH4ecKas 3aliuTa.

JIM3IEKTPUKY B 3IEKTPOCTaTHUECKOM I10JIE.

3aBHCHUMOCTBH JIEKTPOEMKOCTH IIIOCKOr0 KOHAEHCATopa OT IUIOIIAAN IIACTUH, PACCTOSHUS MEXKILY
HHUMH U TUJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprust 3apspDKEHHOT0 KOHIEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomol

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOpPA.

Tema 2. Ilocmoannbtii anekmpuueckuii mox. Toku 6 paznuunsix cpeoax

DNeKTprUYECcKUi TOK. Y CJIOBUS CYILIECTBOBAHUS dJIEKTpUIecKoro Toka. Mcrounuku Toka. Cuia Toka.
ITocTosHHBII TOK.

Hampsoxenue. 3axkon OMa aiist y9acTka 1enH.

DJIEKTpUUECKOE COIPOTUBIICHUE. YJIeJIbHOE COIpOTHBICHUE BemecTBa. IlocienoBarensHoe,
NapajuleNIbHOE, CMEIIAHHOE COEUHEHNE IIPOBOIHUKOB.

Pa6orta snekrprueckoro Toka. 3akoH [ xoyms—Jlenna. MonmHOCTh 37EKTPUIECKOT0 TOKA.

DJEeKTPOABIKYILAS CUJIa U BHYTPEHHEE COIPOTHUBIICHUE UCTOUYHHMKA TOKA. 3akoH OMa ISt TOJTHON
(3amMKHYTOM) AneKTpudeckoit 1enu. KopoTkoe 3ambikaHue.

OJEeKTpOHHAs] MPOBOIUMOCTH TBEPIABIX METAUIOB. 3aBHCUMOCTH CONPOTHUBIIEHHS METAIUIOB OT
temneparypsl. CBEpXIpPOBOIUMOCTb.

DnexkTpuyecKuil TOk B BakyyMe. CBOMCTBa 3IEKTPOHHBIX ITYYKOB.

[onynpoBogauku. CoO6CTBEHHAs M MPUMECHAS! TPOBOJUMOCTE MOTYIPOBOAHMKOB. CBoOCTBa P—N-
nepexoza. [lomynpoBoaHUKOBEIE TPUOOPEI.

DJEeKTpUUYECKHUM TOK B PaCTBOPAX U PacIliIaBaxX NIEKTPOJIUTOB. DJIEKTPOIUTHIECKAs JUCCOLUALIMSL.
OneKTponus.

DJeKTpuUecKui TOK B razax. CaMOCTOSTENbHBIN 1 HeCaMOCTOSTENbHbIN pa3psan. Momnaus. [1nazma.

TexHuueckue ycTpoiicTBa U IPAaKTUUECKOE IPUMEHEHUE: aMIepMerp, BOJIbTMETp, PpeocTar,
HWCTOYHUKU TOKA, JJIEKTPOHArpeBaTelbHBIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE IPUOOPHL, TEPMOMETP
COIIPOTHUBIICHUS, BAaKyyMHBIH JHOJ, TEPMUCTOPHI M (POTOPE3UCTOPHI, MOIYIPOBOAHUKOBBIA IHO,
raJibBaHHKa.

Lemoncmpayuu

N3mepenne cuibl TOKa U HAIPsHKEHUS.

3aBUCHUMOCTb COIIPOTUBIICHUS LUIMHAPUIECKUX TPOBOAHUKOB OT JUJIMHBI, IIJIOIIAAN ITOIEPEYHOr0
CeUeHMsl U MaTepuaa.

CMmenaHHOoe COeIMHEHUE MPOBOJHUKOB.

[Ipsamoe nzmepeHue 31eKTpoaABHKyILIel cuiibl. KopoTkoe 3aMblkaHie TalbBaHUYECKOT0 3JIEMEHTA U
OLIEHKA BHYTPEHHETO COIPOTUBIICHHUSL.

3aBUCUMOCTH COIIPOTHUBIIEHUS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psia 1 IpOBOAUMOCTb BO3AyXa.

OIHOCTOPOHHSIS TPOBOAMMOCTD JTHOIA.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomoi



N3yueHue cMeaHHOI0 COEAMHEHU S PE3UCTOPOB.

W3mepeHue 3neKTpoaABUKYIIEH CHUITBI ICTOUHUKA TOKA U €T0 BHYTPEHHETO COITPOTUBIICHUSI.

Habmronenue siekrponusa.

MesknpeamMeTrHble CBA3U

Uzyuenne kypca ¢usuku ©Oa3oBoro ypoBHs B 10 Kjacce OCYHIECTBISIETCSI € YYETOM
COZIeprKaTeNBbHBIX MEXIIPEAMETHBIX CBSA3EH ¢ KypcaMu MaTeMaTuKd, OMOJIOTHMH, XMMHUH, Teorpaduu H
TEXHOJIOTHH.

Mescnpeomemnvle nousimusi, CBSI3aHHBIE C M3YYCHHEM METOAOB HAYYHOrO IMO3HAHUS: SIBIICHHE,
Hay4HBIH (paKkT, THUIOTE3a, (U3MYEecKas BEIWYWHA, 3aKOH, TEOpHs, HaONo/IeHHe, SKCIEePUMEHT,
MOJIEJMPOBAHNE, MOJIENb, H3MEPEHHE.

Mamemamuka: pellieHHE CUCTEMbl YpaBHEHWH, JWHeWHas (yHKIUs, Mapabona, rumepdona, ux
rpauKy U CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKLHHU: CUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI H MX IMPOEKIMU Ha OCH KOOPAKHAT, CIIO)KEHUE BEKTOPOB.

Buonoeus: Mexannueckoe JBWIKEHUE B XKUBOW Mpupoje, Auddy3us, ocMoc, TEIO0OMEH >KHBBIX
OpraHu3MoB (BHIIbI TEIJIONEPEIauu, TEIIOBOE PABHOBECHUE ), HIICKTPUUECKHE SIBJICHHUS B )KUBOM MPHUPOAE.

Xumus: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJIAPHAS
Macca, TEIJIOBBIE CBOMCTBA TBEPHABIX TEJ, KMIAKOCTEH M ra30oB, SJICKTPUUECKHE CBOMCTBAa METAJUIOB,
ANIEKTPOIUTHYECKAS JUCCOLUALINSL, TAIbBAHHKA.

T'eocpaghus: BnaxxHocTs BO30yXa, BETPbI, 0apoOMeETp, TEPMOMETP.

Texnonoeus: mpeodpa3oBaHue IBMKCHUH C NCTIOJIB30BAaHUEM MEXaHU3MOB, YUET TPEHHS B TEXHUKE,
MOIIMIIHUKY, UCIIOJb30BAaHUE 3aKOHA COXPAaHEHUs UMILyJbca B TEXHHKE (pakera, BOOOMET U ApYIUeE),
JBUTATENIb BHYTPEHHETO CTOPaHUsl, TapoBasi TypOruHa, OBITOBOH XOJIOAMIBHUK, KOHIUIIMOHE P, TEXHOJIOTUH
[OJydeHHUs COBPEMEHHBIX MAaTepHaJiOB, B TOM 4YHCJIE HAHOMATepHUajoB, M HAHOTEXHOJIOIUH,
JNEKTPOCTaTHYECKass 3allliTa, 3a3€MJICHHE JIIEKTPONPHOOPOB, KCEPOKC, CTPYHHBI NpPHUHTED,
3NIEKTpOHArpeBaTelIbHbIE TPUOOPEL, AIEKTPOOCBETUTENBHBIE TPUOOPEI, TaJIbBAHUKA.

11 KIIACC

Paznen 4. DnekrpoiunaMuka

Tema 3. Maznummnoe nosne. IneKmpomazHumHuan UHOYKYUA

[TocTostHHble MarHuThL. B3aumonelicTBHE ITOCTOSIHHBIX MAarHuToB. MarHutHoe mnose. Bekrop
MarHUTHOM WHAYKIWMH. [IpMHIOMIN CyNepno3WIUM MarHWTHBIX MONeW. JIMHWM MarHWTHOM WMHAYKLWU.
Kaprtuna nuHuii MarHUTHON MHAYKLMHU MOJIS IOCTOSIHHBIX MATHUTOB.

MaruauTHoe 1oJsie IpoBOJHUKA ¢ TOKOM. KapTuHa MMHUN MHAYKIIUM MAarHUTHOrO IMOJIS JUIMHHOTO
MPSIMOTO MPOBOJIHMKA M 3aMKHYTOTO KOJIBLIEBOTO IPOBOAHMKA, KaTYMKH ¢ TOKOM. OmbIT Opcrena.
B3aumozeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amriepa, e€ MOIyJIb M HaIlpaBJICHHE.

Cuna Jlopenua, e€ MoAynb W HampaBiieHue. J[BHKEHHE 3apsKEHHOW 4YacTUIBl B OJHOPOIHOM
MarHuTHOM ToJie. Pabora cuibl JlopeHria.

SIBiieHME  DNEKTPOMAarHUTHOM  MHAYKOMH. [IOTOK ~ Bekropa  MarHUTHOM — WHIYKLUH.
ONeKTPOABIKYIIAs CHJIa MHAYKIUH. 3aKOH 3JIeKTpoMarHuTHoN uHaykuuu dapazest.

BuxpeBoe anekrprueckoe nosie. DIeKTPOABIKYILAA CUIA UHAYKIUU B IPOBOJTHUKE, ABMKYILIEMCS
[IOCTYIIATEJILHO B OIHOPOAHOM MarHUTHOM IIOJI€.

[IpaBuiio Jlenua.

NHayKTUBHOCTS. SIBIEHHE CaMOMHAYKIMH. DJIEKTPOJBUKYIIAs CHJla CaMOUHIYKIIHH.

OHeprusi MarHUTHOT'O MOJIsl KATYILKHU C TOKOM.

DJIEKTPOMAarHuTHOE MoJIe.

TexHnyeckue ycTpoicTBa U MPaKTUYECKOe MPUMEHEHHE: OCTOSHHBIE MATHUTHI, 3JIEKTPOMAarHUTHI,
3JIEKTPOABUTATENb, YCKOPUTEIH DJIEMEHTAPHBIX YaCTHL, UHAYKLMOHHAS [1eYb.

Jlemoncmpayuu

OmnpIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOT'O MTyYKa MArHUTHBIM MOJIEM.



JIMHMM MHAYKIUY MarHUTHOTO OIS,

B3aumoneiicTBre ABYX MPOBOJHUKOB C TOKOM.

Cua Ammepa.

HetictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOIUTA.

SIBneHrEe ANEKTPOMArHUTHOW MHAYKLIUH.

[IpaBuiio Jlenua.

3aBUCHUMOCTbH 3JIEKTPOABMIKYILEH CHJIbI HHAYKUUH OT CKOPOCTH U3MEHEHHUSI MArHUTHOTO TTOTOKA.
SIBneHre caMOMHAYKLIMH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomvi

N3yueHre MarHuTHOIO OIS KaTYIIKHA C TOKOM.

UccnenoBanve aelicTBUA MOCTOSITHHOTO MarHUTa Ha paMKy C TOKOM.
UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOM MHIYKLIHAH.

Pa3nen 5. Kosie6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHle K01ed0anus

KonebarensHas cucrema. CBoOOnHBIE MexaHHMYeckue Kosebanus. ['apmoHMueckue KoieGaHwus.
[lepuon, yacrora, ammmryna u ¢asza xonebanuii. [IpykuHHBI MasTHUK. MaTeMaTHYECKHA MasTHUK.
VYpaBHeHHe rapMOHUYECKUX Konebanuil. [IpeBpalienie sHepruu mpu rapMOHUIECKUX KOIECOaHUSIX.

Koneb6arensHbiit KoHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS B MI€aIbHOM KOJIeOaTeIbHOM
KOHTYype. AHAJIOTUS MEXKy MEXaHUIECKUMHU U 3JIeKTPOMAarHUTHBIMU KoneOanusmu. @opmyna TomcoHa.
3aKOH COXpaHEHUs SHEPTUU B UI€AIbHOM KOJIeOaTeIbHOM KOHTYpE.

[Ipencraienue o 3aTyxaromux KojaeOaHusx. BeiHyK1eHHbIE MeXaHHYeCKHEe KoneOanus. PezonaHc.
BrIHyKIeHHBIE 2JIeKTpOMarHUTHBIE KOJIeOaHus..

[lepemennbnii Tok. CHHycOWOANbHBIA TEpEeMEHHBIH TOK. MOIIHOCTh TEPEMEHHOr0 TOKa.
AMIUMTYIHOE U IeHCTBYIOIIEe 3HAUCHUE CHIIBI TOKA M HATIPSIKEHHSL.

Tpancpopmarop. [IpousBojpcTBO, Tmeperadya W TMOTPEOJEHUE  DIIEKTPUYECKOH  SHEPTUu.
OKOJIOrMYECKUE PUCKHU NP IPOU3BOACTBE IEKTpo3Heprun. KynbTypa nconb30BaHus AIEKTPOIHEPTUH B
MIOBCEIHEBHOM KU3HHU.

TexHuueckue yCTpOWCTBA MU MPAKTUUYECKOE MPUMEHEHHUE: AJIEKTPUYECKHA 3BOHOK, TE€HEpaTop
MIEPEMEHHOr0 TOKa, INHUMU 3JIEKTpoIiepeaad.

Jlemoncmpayuu

HccrnenoBanue mnapameTrpoB KoseOaTeNbHOH cHCTeMbl (MPYXUHHBIA WM MaTeMaTHYeCKHUN
MasITHUK).

HabmroieHue 3aTyXxaromux KojaeOaH id.

HccnenoBanne CBOWCTB BHIHYKISHHBIX KOJICOaAHMIA.

Habmronenune pezonanca.

CBOOOIHBIE ANIEKTPOMATHUTHBIE KOICOAHMSI.

OcuusutorpaMmsl (3aBUCUMOCTU CHJIBI TOKA M HANPSDKEHHUST OT BPEMEHHM) JUIS 3JIEKTPOMArHUTHBIX
KoJe0aHui.

Pe3onanc mnpu mocienoBaTeJIbHOM COEAMHEHHWH PE3UCTOpa, KaTyIIKd WHIYKTUBHOCTH U
KOHJIEHCaTopa.

Mopenb TUHAN 3IIEKTpoIIepeaadH.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomol

HccnenoBanue 3aBUCUMOCTH NEpUOJa MajblX KojeOaHuil Ipy3a Ha HUTH OT JJIMHBI HUTH U Macchl
rpysa.

HccrnenoBanue mepeMeHHOr0 TOKa B LENU M3 IOCJIEIOBATEIBHO COCIUHEHHBIX KOHJIEHCATOPa,
KaTyILKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31€KmpoMazHUmMHbLE 60IHbL

MexaHnueckue BOJIHbI, ycloBus pacnpoctpaneHust. [lepuon. CkopocTh pacpocTpaHEHHUs U AJTMHA
BonHEL. [lonepeynsie u mpomobHEIE BOIHBL. MHTEpdepeHnns n tudpakums MEXaHHIeCKIX BOJTH.

3Byk. CkopocTh 3ByKa. I poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.



OJIeKTpOMarHUTHbIE BOJIHBL. Y CJIOBUS M3Ty4€HHS 3JIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BekTopoB E, B, V B snexrpomarautHOi BonHe. CBOWMCTBA 3JIEKTPOMATHUTHBIX BOJH: OTpPaKCHHE,
IpesIoMIIeHHe, TToJspr3anus, tudpakuns, narepdepenims. CKopocTh 371eKTPOMarHUTHBIX BOJH.

[Ikana 31eKTpOMarHuTHHIX BOJH. [IprMeHeHre 3IeKTPOMarHUTHRIX BOJH B TEXHUKE U OBITY.

[IpuHIUIBI paguoCcBs3U U TeNeBUIEHUS. Pamronokanmst.

DJIEKTPOMAarHUTHOE 3arps3HEHUE OKPYXKAIOLIEH Cpepl.

TexHuuecknue YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
yIBTPa3BYKOBasi JUArHOCTHKA B TEXHUKE M MEAMIMHE, pajap, paAuoNpUEMHHK, TEIEBU30p, aHTEHHA,
tenedpon, CBYU-mieys.

Jlemoncmpayuu

O0pa3zoBaHUe U PacIPOCTPAHECHHUE MOMEPEUHBIX M ITPOI0IBHBIX BOJIH.

Komne6morieecs Teno Kak HCTOYHUK 3BYKa.

Habnronenne oTpaskeHUs ¥ MPEIOMIICHHUSI MEXaHUUECKUX BOJIH.

Habmonenue narepdeperim u tudppakiui MEXaHUUECKUX BOJTH.

3BYKOBOH PE30HAHC.

Habmtonenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILJIUTYIOW U YaCTOTOM KoJieOaHMid.

HccnenoBanue CBONCTB 3JEKTPOMArHUTHBIX BOJH: OTpaKEHUE, IPeOMIIEHHE, MOJsIpU3alys,
Iudpakuus, HHTepPepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonnHelHOE paclpocTpaHEHUE CBETa B OAHOpPOIHOM cpene. JIyu
cBeTa. TOYEUHBI HCTOYHHK CBETA.

Otpaxenue cBeTa. 3aKOHbI OTpakeHHsI cBeTa. [locTpoeHne n300paxeHuid B IIIOCKOM 3epKaJe.

[Ipenomnenne cBera. 3aKOHBI MpEIOMICHUS CBeTa. AOCOMIOTHBIA MOKAa3aTellb MPEIOMIICHUS.
ITonHoe BHyTpeHHEE OTpakeHue. [IpeebHbIN yroi MOIHOrO BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CrioxHbIl coctas Oenoro cBera. L[BeT.

CoOuparonme u paccenBaroniye JUH3bL ToHkas muH3a. POKyCHOE pacCTOSHUE U ONTHYECKAs CHIa
TOHKOH JMH3BL. [locTpoeHHe H300pakeHni B COOMPAOIINX U PACCEUBAIOIIUX JIMH3aX. DopMyIia TOHKOM
JIMH3BL. Y BEIWYEHNE, JaBaeMOe JTMH3OM.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTHUKU.

BonnoBas ontuxa. MaTepdepenuus cBera. KorepeHTHble HCTOYHMKM. YCIIOBUSI HAOIIONEHUS
MaKCUMYMOB W MUHMMYMOB B HHTep(EpEHIIMOHHON KapTHHE OT JBYX CHH(]A3HBIX KOT€PEHTHBIX
HCTOYHHKOB.

Hudpakuus ceera. JudpakironHas pemérka. Y cioBre HaOMOACHUS TIIaBHBIX MAKCUMYMOB IIPH
naJiecHU MOHOXPOMAaTHYECKOrO CBeTa Ha JU(PAKIIMOHHYIO PEIIETKY.

[Nonsipu3zanus cBera.

TexHuuecknue ycTpoOiiCTBAa M TNPAKTHYECKOE TMPHUMEHEHWE: OYKd, Jymna, ¢oroamnmnapar,
MIPOCKLIMOHHBIA anmapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs ONTHKA, IU(PPaKIMOHHAs PpemeTKa,
TIOJIAPOU .

Jlemoncmpayuu

[IpsiMonuHeliHOe pacpoCcTpaHeHue, OTpakeHNe U IpejomiieHne cBeta. OnTudaeckue mpruoopsl.

[TonHoe BHyTpeHHEE OTpakeHue. MoJenb CBETOBOA.

HccrnenoBanue cBOMCTB M300pakeHUH B JIMH3aX.

Mogenu MUKpOCKona, TEJIECKONa.

Habmronenue naTEpQepeHITNN CBETA.

HaOmronenue mudpakiuu cBeTa.

Habmromenue qucnepcun crera.

[TonydeHue criekTpa ¢ HOMOLIBIO PU3MBI.

[Tomyuyenue criekrpa ¢ TOMOIIBIO TU(PAKITMOHHON PEIIETKH.

Habmroenue monsipusaiyy cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomvi

N3mepenue mokazaTesns MpeaoMIIEHUs CTEKJIA.

HccnenoBanue cBOMCTB H300pakeHUH B JIMH3aX.



Habmromenue qucnepcun cera.

Paznen 6. OcHOBBI crieMATbHON TEOPUHM OTHOCUTEJIbHOCTH
I'paHuLBl NPUMEHUMOCTH KJIACCUYECKOW MeXaHWkH. IlocTynartel crneuuanbHOW — TEOpUH
OTHOCUTENIbHOCTH: MHBAapPUAHTHOCTH MOXYJII CKOPOCTH CBETa B BaKyyMe, IPUHIIUI OTHOCHTEIbHOCTH
OHHIITeHHA.
OTHOCHUTENBHOCTD OAHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHU U COKpAIIEHHUE JAJIMHBI.
OHeprus U UMITYJIbC PEISTUBUCTCKON YaCTHIIBL.
CBs13b Macchbl ¢ SHEPrUel U UMIYJIbCOM PEJISITUBUCTCKOM YaCTHIIbI. DHEPIHsI IOKOSL.

Paznen 7. KBanToBas ¢puzuka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®otonsl. Dopmyina [lnanka cBs3u sHEpriuu HOTOHA C €T0 YaCTOTON. DHEPIU U UIMIYJIbC (DOTOHA.

OtkpeiTie u uccienoBanue Goroddpdexrta. Ombitet A. I'. CronmetoBa. 3akoHbl (oTodddexTa.
VYpaBuenue DitHmreiiHa 111 porodpdexra. «Kpacnas rpanunay poroaddekra.

Jasienue cera. OnbwiThl 11, H. JIcOenena.

XUMHYECKOE IEHCTBUE CBETA.

TexHn4eckre yCcTpoucTBa M MPAKTHIECKOE MPHUMEHEHHE: (POTOMIEMEHT, (POTOIATINK, COTHEUHAS
Oarapes, CBETOAUOI.

Lemoncmpayuu

®DoTord ekt Ha YCTaHOBKE C IIMHKOBOM IIACTUHOM.

Hccnenoanne 3akoHOB BHeMHETO (PoTodddekra.

Ceeronuof.

Connednas 6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Ombitel Pe3epdopna o paccesHuio o -yactuil. [lmaneTapHas Moaemb
atoMma. Ilocrynarel Bopa. M3nyuenne u morioimeHne GOTOHOB MPH MEpPEexXojie aToMa C OJHOTO YPOBHSI
SHepruu Ha Apyroi. Buapsl cnekrpos. CriekTp ypoBHEH 3HEPTUU aroMa BOAOpOAa.

BomnHoBsie cBoicTBa yacTull. Bomuel e bpoisa. KopnycKynsipHO-BOJTHOBOW Jyas3M.

CHOHTaHHOE 1 BBIHYK/IEHHOE U3JTyUIEHHE.

TexHrnyeckre ycTpoWCTBA M MPAKTHYECKOE MPUMEHEHHE: CIEKTPaJbHBIA aHamu3 (CIEKTPOCKOI),
J1a3ep, KBaHTOBBII KOMIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

OnpezneneHre ANMHBI BOJHBI Jla3epa.

Habmtonenue auHeyaThIX CIEKTPOB U3MYYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomol

HaGmroieHme muHEHYIATOro CeKTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, I0Ka3bIBAIOIIUE CIIOKHOCTh CTPOeHUS sapa. OTKphITHE PaAn0aKTUBHOCTH. OIBITHI
Pesepdopna no ompeneneHuio cocraBa paanoakTUBHOro m3nydenus. CpoicTBa anbda-, Oera-, ramMmma-
u3ydeHus. BiausHue painoakTUBHOCTH Ha KHUBbIE OPraHU3MBI.

OTkpbITHE POTOHA U HeWTpoHa. Hykinonnas mozens sapa [elizenOepra—Banenko. 3apsia sapa.
Maccosoe uncno siapa. M3oTomnsl.

Anbda-pactian. DJEKTPOHHBIM W TO3WUTPOHHBIN Oera-pacman. [amMma-usnmydenue. 3aKoH
panroaKTUBHOIO pacraja.

DHeprus CBs3M HYKJIOHOB B siape. SnepHbie cuibl. ledekt Macchl sipa.

S nepusbie peakuuu. JleneHue U CUHTES siaep.

Snepubiii peaktop. TepMosimepHblii cuHTe3. [IpoOIEMBI U TIEPCHEKTUBBI SICPHON 3HEPreTHUKH.
OKOJIOrMYecK1e acreKThl sIEPHON SHEPreTHKH.

OneMeHTapHbIe YacTUIlbl. OTKPBHITHE TO3UTPOHA.



Merto/pl HAOIIOAEHHS M PETHCTPALH YIEMEHTAPHBIX YACTHII.

OyHpaMeHTaIbHbIE B3aUMOACHCTBUA. EquHCTBO (hM3HuecKoi KapTHHBI MUPA.

TexHuueckue ycTporCTBa U MPAKTUYECKOE NPUMEHEHHUE: NO3UMETP, Kamepa BuibcoHa, simepHbIid
peaxTop, aroMHas 6omoa.

Jlemoncmpayuu

CY€TYMK HOHN3UPYIOMINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HUccrnenoBanne TpekoB vacTuil (110 TOTOBBIM (hoTorpadusim).

Paznen 8. DiieMeHTHI aCTPOHOMUH U ACTPOPUNKHU

Orarnbl pa3BUTHS acTpoHOMHUU. [IpukianHoe 1 MUPOBO33pEHYECKOE 3HAUEHUE aCTPOHOMHUH.

Bun 38é3aH0r0 HeOa. Co3Besaus, sipkue 3BE3/bL, TUIAHEThI, UX BUIUMOE JBUKEHHUE.

ConHeuHas cucTema.

Connue. ConHeyHast akTuBHOCTh. Mcrounuk sHeprum ConHila M 3BE€37A. 3BE3BI, UX OCHOBHBIE
XapaKTepUCTUKU.  JlumarpamMma  «CHEKTpalbHBIA  KJIacC —  CBETUMOCTBY. 3BE3ABI  TIJABHOU
[IOCJIeI0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTB» Ul 3BE3] TJIABHOM MOCIEI0BATEILHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMEHHbIE IIPEACTaBICHUS O IIPOUCXOKIEHNUHU U 3Boirolu ColHLa U
3BE3/. DTanbl KU3HU 3BE3.

Mineunsiii Ilyte — nHama [amaktuka. Ilonoxkenne u nukenue Connua B [amaktuke. Tumbl
rajakTuk. PanuoranakTuku v kBazapel. YEpHBIE IbIPHI B SIAPax FaJaKTUK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa06ma. Pazoeranue ramaktuk. Teopus bombimoro
B3pbIBa. PeMuKTOBOE M3ITydeHNE.

Macmrabnast cTpykrypa Beenennoii. Meraranakruka.

Hepeménnrie mpoO1eMbl aCTpOHOMUH.

Yuenuueckue nabmooenus

HaGmonenust HEBOOPY)KEHHBIM TJIa30M C HCIIOIb30BAHMEM KOMITBIOTEPHBIX IPUIIOKESHUH IS
OlpeeIeHHsI TOJIOKeHNST HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CeBepHOTo
MOJTyIIAPUSI U IPKUE 3BE3/BI.

Habmronenus B Teneckon JlyHsl, ianet, Miteanoro [TyTu.

O0o01maromee NOBTOPeHNE

Ponb ¢u3MKM M acTpOHOMHHU B DKOHOMHYECKOHM, TEXHOJOTHUECKOH, COIMANBHOM W 3THUYECKOH
cdepax IesITeTbHOCTH YeJIOBEKa, POJIb U MECTO (PM3UKH M aCTPOHOMHH B COBPEMEHHON HAYYHOU KapTHUHE
MHpa, posib PU3NIECKOil TeOpuHu B (POPMUPOBAHMH TPEACTABICHUN O (GU3NUECKON KapTHHE MUPA, MECTO
(usnveckoil KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEJICTABICHUH O
MIPUPOJIE.

Me:xnpenMeTHbIe CBA3H

N3ydyenne kypca ¢usukun ©O6a3oBoro ypoBHS B 11 Kkimacce ocymecTBisercs ¢ y4éToMm
COJepKATENbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMu MareMaTHKu, OMOJOTHWH, XUMHHU, reorpaduu u
TEXHOJIOTHH.

Medicnpeomemmnvie nonsamus, CBSI3aHHBIE C M3YYCHHEM METOJIOB HAYYHOTO IMO3HAHMS: SIBJICHHE,
Hay4yHbI QakT, TUnore3a, (u3MYecKas BEJIWYMHA, 3aKOH, TEOpUs, HAOJIIOJEHHE, OSKCIECPUMCHT,
MOJEIIMPOBAHHUE, MOJIEb, U3MEPEHHUE.

Mamemamuka: pelieHue CUCTEMBI YPaBHEHHH, TPUTOHOMETpHUYECKUE (DYHKIMU: CUHYC, KOCHHYC,
TAQHT€HC, KOTAaHT'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M HX MPOEKIMHU Ha OCH
KOOpJIMHAT, CIJIO)KEHHE BEKTOPOB, IPOM3BOJAHBIC JJIEMEHTapHBIX (yHKIMH, NpU3HAKKH MOA0OUS
TPEYTOJILHUKOB, OIpe/IeICHNE TIIOMA I TUIOCKUX (GUTYDP B 00BEMA TelL.

buonoeus: snexrpuyeckue SIBICHUS B XUBOW INPHUpOJAE, KojedareibHble OBIKCHHUS B KUBOU
MIPUPO/JIE, ONTUUECKHUE SIBJICHUS B )KUBOU MPUPOJIE, IEHCTBUE pajlallii Ha KUBBIE OPraHU3MBI.

Xumusi: CTpOGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TeNl, MEXaHU3MBI
00pa3oBaHMsI KPHCTAIUTMIESCKOW PENIETKHU, CIIEKTPATBHBIN aHAIN3.

l'eocpaghus: MarHWTHBIE TOMIOCa 3EMIIM, 3aJIe)KW MAarHUTHBIX PyJ, (QOTOChEMKA 3eMHOM
MTOBEPXHOCTH, MPEICKA3aHNE 3EMIICTPSICEHUN.



Texunonoeus: JUMHUM DJIEKTpOllepefad, IE€HEpaTop IIEPEeMEHHOr0 TOKa, 3JIEKTPOABUIATEINb,
WHAYKUMOHHAS Ie4b, pajgap, paauonpuéMHUK, TEJIEBU30D, aHTeHHA, TenedoH, CBY-nieus, MpoeKIMOHHBIN
ammapar, BOJIOKOHHAs ONTHKA, COTHeYHas Oarapesl.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 PU3UKE HA YPOBHE
CPEJHET'O OBLIEI'O OBPA30BAHUSA

OcBoeHue ydyeOHOro npeamera «®Dusnka» Ha YpoBHE cpemHero odIiero oopa3oBaHus (0a30BbIid
YPOBEHB) JOJDKHO 00ECTICUNUTh JTOCTIKEHHE CICAYIONINX JIMIHOCTHBIX, METANPEIMETHBIX U MPEJIMETHBIX
00pa3oBaTeNbHBIX Pe3yJIbTATOB.

JIMHHOCTHBIE PE3YJIbTATbBI

JImuHOCTHBIE Pe3yNIbTaThl OCBOCHUS yueOHOTo npenmera « Du3nKay JOIKHBI OTpakaTh TOTOBHOCTD
U CIIOCOOHOCTH 00yYaIOMUXCsS PyKOBOJICTBOBATHCA CHOPMUPOBAHHON BHYTPEHHEH MO3ULMEH JTMYHOCTH,
CHCTEeMOH IIEHHOCTHBIX OpPUEHTALMil, IO3UTUBHBIX BHYTPEHHHUX YOEXKICHHH, COOTBETCTBYIOIINX
TPaJULMOHHBIM LEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIIMPEHHE >KU3HEHHOI'O OINbITa U ONbITa
JESTEHbHOCTH B MPOLIECCE PEATN3ali OCHOBHBIX HalpaBJICHUH BOCIHUTATEIBHON NEATEIBHOCTH, B TOM
YHCJIe B 4aCTH:

1) rpaskgaHCKOro BOCTIMTAHUS

c(hOpMHUPOBaHHOCTh TPAKIAAHCKOW MO3UIMH OOYYAIOUIErocs KaK AKTUBHOTO U OTBETCTBEHHOIO
YJICHAa POCCUHCKOT0 O0IIECTBa;

MPUHATHE TPAJAULIHOHHBIX OOILEYEIOBEYECKUX I'YMAaHUCTUUECKUX M JEMOKPAaTHUECKUX LIEHHOCTEH;

TOTOBHOCTB BECTH COBMECTHYIO JIESTEILHOCTh B HHTEPECcax rPa)kIaHCKOT0 O0IIEeCTBa, y4acTBOBATh
B CaMOYIIPaBJICHUU B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATH C COIMAIBHBIMA WHCTUTYTAMH B COOTBETCTBUM C MX (PYHKUHUSIMH H
Ha3HauYCHHEM;

FOTOBHOCTb K TYMaHUTApHOU U BOJIOHTEPCKOU IEATEIBHOCTH;

2)IaTPHOTHYECKOr0 BOCIIHTAHNSA

c(hOpMHUPOBaHHOCTH POCCHHCKON TPaKIAHCKON MICHTHYHOCTH, TaTPUOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, AOCTHMIKEHHUSM POCCHHCKUX YUYEHBIX B
obnact (PU3MKU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBaHHOCTH HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHUS,

CIIOCOOHOCTH OIIGHUBAaTh CUTYalMI0 M TNPUHUMATh OCO3HAHHBIE PEILCHHS, OPUEHTHPYSCh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B J€STEIbHOCTH YUEHOr0;

0CO3HaHME JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOWYMBOTO OydyIIEro;

4)3cTeTHYECKOr0 BOCIIMTAHMS

3CTETUYECKOE OTHOLIEHHWE K MHpY, BKJIIOYas 3CTETUKY HAaydyHOro TBOPYECTBA, IPUCYLIErO
(uznUecKoil HayKe;

5)TpynoBoro BociuTaHus:

MHTEpeC K pasluyHbIM cepaM NpodhecCHOHAIBHONW AEATEIbHOCTH, B TOM YHCIE CBS3aHHBIM C
(U3MKOI U TEXHUKOH, YMEHHE COBEPIIATH OCO3HAHHBIN BBIOOP OyAymieil mpodeccun U peannu30BBIBATH
COOCTBEHHBIE KM3HEHHBIE TJIaHEI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B oONMacTH (U3MKKA Ha
MPOTSKEHUN BCEH KU3HMU;

6)3K0JIOrHY€eCKOT0 BOCTIMTAHUSA

c(OpMHUPOBAaHHOCTh  JKOJIOTMYECKOHM  KYyJbTYPhl,  OCO3HAHHE  IJIOOANBHOIO  Xapakrepa
9KOJIOTHYECKHX TPOOIIeMm;

IJITAHUPOBAHUE U OCYILECTBICHUE NIEUCTBUNA B OKpPY)KAIOMIEH Cpele Ha OCHOBE 3HAHUA IleJiei
YCTOHYHBOTO Pa3BUTHS YEJIOBEUECTBA,;

paciMpeHne OmbITa ACSTENbHOCTH SKOJOIMYECKOM HAlpaBICHHOCTH HA OCHOBE HMMEIOLIHXCS
3HaHU 10 (QU3HKE;



7)IIeHHOCTH HAYYHOTO MO3HAHUSA:

Cc(OPMUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
(u3MIecKoi HayKH;

OCO3HAHWE IIEHHOCTH HAYYHOH JEATENbHOCTH, T'OTOBHOCTh B Ipolecce H3YyueHUs (DU3MKU
OCYIIECTBJISITH IIPOSKTHYIO ¥ UCCIIE0BATEIILCKYIO JISSTEIBHOCTh HHAWBUIYa bHO U B TPYIIIIE.

METANPEJIMETHBIE PE3YJIbTATBI

Io3naBaTebHbIE YHUBEPCATbHbIE YUeOHbIe AeiicTBUS
Ba3oBble Jiorn4eckue IeiicTBUs:

CaMOCTOSATENIFHO (POPMYJIMPOBATH U aKTYaIM3UPOBaTh MPOOIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEIENATH 1NN IeATENbHOCTH, 3a7]aBaTh TapaMeTPbl U KPUTEPUH UX IOCTHKEHHUS;

BBISIBIISITH 3AKOHOMEPHOCTH U IPOTUBOPEYHS B PACCMATPHUBAEMBIX (PU3HUECKUX SBICHUSIX;

pa3pabarbiBaTh IUTaH PELICHUS MPOOJEMbl C Y4ETOM aHaIM3a HMMEIOLIMXCS MaTepUalbHBIX H
HeMaTepuajbHbIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIESTEIHHOCTD, OLICHUBATH COOTBETCTBHE PE3YJIbTATOB LIEIAM, OLEHUBAThH
PHCKH MTOCTICICTBUIN IESTELHOCTH;

KOODJMHHUPOBATh H  BBIIOJHATHL PabOTy B  YCIOBUSIX PEaNbHOTO, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIUICHUE IPU PEICHUN KU3HEHHBIX IPOOIIEM.

Ba3oBble ucciienoBarebckue AeiicTBUA

BIIQJIETh HAYYHOH TEPMUHOJIOTHEN, KITFOUSBBIMH TTOHATHSIMHU B METOIaMH (PU3WYIECKO HAYKH;

BIIQJIETh HAaBbIKAMU y4eOHO-MCCIIEI0BATENECKOW U MPOCSKTHON AESTENbHOCTH B 00JacTH (H3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIILHOMY IOMCKY METOJIOB pEIleHHs 3a1a4 (PU3HIecKOro
COJIepKaHUs, MPIMEHEHHUIO PA3IMYHBIX METO/I0B TTO3HAHNS,

BIAJIETh BUAAMH JCSTENBHOCTH IO TIONYYEHHWI0O HOBOIO 3HAHHWS, €ro HWHTEPIpETalHH,
MpeoOpa30BaHKIO M IPUMEHEHHIO B PA3ITHUHBIX YUSOHBIX CUTYAIHSIX, B TOM YHCJIE TIPH CO3/IaHAN YICOHBIX
MPOEKTOB B 00JIACTH (DU3UKH;

BBISIBIISITH TIPUYMHHO-CJICACTBEHHBIE CBS3M M aKTYaJlM3WpOBaTh 3ajady, BBUIBUTATh THIIOTE3Y €€
pelIeHns, HaXOAWTh apryMEeHTHl JUIS JIOKA3aTeNbCTBA CBOMX YTBEPXKICHW, 33JaBaTh MapaMeTphl U
KpUTEPHHU PELICHUS;

AHAJIM3UPOBATL IIOJYYCHHBIC B XOAC€ PCIICHUA 3aaadd pPE3YJibTaTbl, KPUTUYCCKU OLCHHMBATH UX
JOCTOBEPHOCTD, MPOrHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSIX;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33a4 B 00Pa30BaTENbHOMN AEATENLHOCTH, B TOM YHCIIE
MIPH U3yYCHUU (PU3UKHL;

JIaBaTh OLIEHKY HOBBIM CUTYallHsM, OLICHUBATh IPUOOPETEHHBIN OIbIT;

YMETb IEPEHOCUTD 3HAHUS 10 (PU3MKE B MPAKTUYECKYIO 00JIaCThb KU3HEEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbBIX MPEIMETHBIX 00JacTel;

BBIBUTATh HOBbIE UJEH, MIPEeJIaraTb OpUTMHAIbHbIE TOAXO0/IbI U PEIICHUST

CTaBUTH MPOOJIEMBI U 3aa4H, JOMYCKAIOIINE aJbTEPHATUBHBIEC PEIICHUS.

Padora ¢ undopmanueii:

BIIQJIETh HABBIKAMU TONMy4eHHS HHOOpMAIHK (PU3NUECKOT0 CONEPKAaHUSI U3 UCTOUHHKOB Pa3HbBIX
TUTIOB, CAMOCTOSITEIILHO OCYILIECTBIISITH IIOMCK, aHAJIN3, CACTEMATH3ALIMIO U HHTEPIPETALNI0 HH(OpMaIuH
Pa3IMYHBIX BUJIOB U ()OPM TIPEICTABICHUS,

OIICHUBATh JIOCTOBEPHOCTH HH(OPMAITHH;

WCIONB30BaTh CpEACTBa HMH(OPMALMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B pEIICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX ¥ OPraHU3aIIMOHHBIX 33]1a4u ¢ COOIOICHUEM TPpeOOBaHHI SPTOHOMUKH,
TEXHUKW OE€30MacHOCTH, THWTHEHBI, pPECypCcOCOEpeXeHHs, MPaBOBBIX H OSTHUYECKHX HOPM, HOPM
UH(GOPMAITUOHHOW 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUYECKOTO CONCPIKaHHsI B PA3NHUYHBIX (opMmarax ¢ y4éToM Ha3HAYCHUS
nH(POPMALIUH U LIEJICBOM ayIUTOPUH, BEIOMPasi ONTHMANbHYIO (POPMY MPEACTABJICHNS 1 BU3YAIN3aLIMH.



KoMMmyHnkaTuBHbBIE YHHBepcabHbIe Y4eOHbIe eHCTBHSA:

OCYILIECTBIIAITH OOIIEHHE Ha YpOKax (PU3UKH U BO BHE-YPOUHOU JAEATEILHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(QIMKTHBIX CUTYAIIMH U CMATYATh KOH(JIMKTHI;

pa3BEPHYTO M JOTMYHO U3JaraTh CBOIO TOUKY 3PEHUS C HCIIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCIOIB30BaTh MPEUMYIIECTBA KOMaHJHON U MHIMBUIYaIbHONU PabOTHI;

BBIOMpATh TEMAaTHKy M METOObl COBMECTHBIX JCHCTBUH € YdY€TOM OOLIIMX HWHTEPECOB U
BO3MOXKHOCTEH KK OO 4JIEHA KOJUIEKTUBA,;

MIPUHHUMATB 1IEJIM COBMECTHOM JIESIT€IbHOCTH, OPTaHNW30BbIBaTh U KOOPIMHUPOBATh JEHCTBUS O €€
JIOCTHIKEHUTO: COCTABIIATH IIAH JISHCTBUM, pACTIPEACTISITH POJIM C yIETOM MHEHUH yIaCTHUKOB, 00CYKAaTh
pe3yabTaThl COBMECTHOM PadOTHI;

OIICHUBATh KA4YECTBO CBOCTO BKJIaJd W KaXXAOIO yYaCTHHMKAa KOMaHJBI B 061111/1171 pe3yabTaT 1O
pa3paboTaHHBIM KPUTEPUSIM;

MpeaaraTb HOBBIE TIPOEKTHI, OLEHWBATh WJEH C IMO3UIUM HOBU3HBI, OPWUTHMHAIBHOCTH,
MPaKTUUECKON 3HAUMMOCTH;

OCYIIECTBIIATh MO3UTHBHOE CTPATETMYECKOE ITOBEJCHUE B PA3JIMUHBIX CHTyalUsAX, MPOSABIATH
TBOPYECTBO U BOOOPaXKeHHE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIe yHMBepcaJibHbIE yYeOHbIe NelCTBUSA
Camoopranusanus:

CaMOCTOSATENBHO OCYIIECTBIIATH TO3HABATENLHYIO AEATEIBHOCTD B 001aCTH (PU3HKH U aCTPOHOMHUH,
BBISIBIISITH MTPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIC 33]1auH;

CaMOCTOSITENIFHO COCTABJISATH IJIaH PElICHNs PacUETHBIX U KAUECTBEHHBIX 3aa4, TUIaH BHITOJTHEHUS
MPAKTUIECKON PabOThI C YUETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacmpsATh paMKH y4e0HOr0o IpeIMeTa Ha OCHOBE JIMYHBIX TIPENOUTEHUH;

JienaTh OCO3HAHHBIA BBIOOD, apryMEHTHPOBATh €r0, OpaTh Ha ce0s OTBETCTBEHHOCTD 3a PEIICHHE;

OIICHUBATh TPUOOPETEHHBIN OITBIT;

croco0OCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO JPYAHMLIMH B 00JacTH (HM3UKHU, MOCTOSHHO
MTOBBIIIATH CBOM 00pa30BaTENbHBINA U KyJIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, 3MOLHOHAILHBIN HHTE/JIEKT:

JaBaThb OICHKY HOBBIM CUTYyallUusIM, BHOCUTDH KOPPEKTHUBELI B ICATCIIbHOCTDH, OLICHUBATH COOTBETCTBHUC
pe3yIbTaTOB LEsIM;

BJIA/IETh HABBIKAMH I[103HABAaTEJILHOW pe(IEKCHH KaK OCO3HAHMsI COBEPLIAEMBIX NEHCTBHH U
MBICJIMTCJIBHBIX TPOLECCOB, UX PEIYJILTATOB U OCHOBaHHfI;

WCIOJB30BaTh TPUEMBI pedIeKCHH IS OLICHKHU CUTYyalll, BEIOOpa BEPHOTO PELICHUS;

YMETb OLIEHUBATH PUCKH U CBOEBPEMEHHO MTPUHUMATh PEILICHUSI 10 MX CHUKEHHIO;

[IPUHUMATh MOTHUBbI U apI'yMEHTBI IPYTHX [IPU aHAJIU3€E PE3YJIbTATOB JIE€ATEIbHOCTY;

MpPUHUMATD ce0s1, TOHUMas CBOU HEJOCTaTKU U TOCTOMHCTBA,;

MPUHUMATh MOTHBEI U apTYMEHTBI IPYTHX [IPH aHAJIM3€ PE3YJIbTATOB JIEATEIBHOCTH;

IpU3HaBaTh CBOE MPABO M MPABO JPYTHX HA OIIHOKH.

B nporiecce 1ocTHKEHHUS IMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS IPOrpaMMBbI IO (DH3UKE AJIsl yPOBHS
cpemHero ooOmero obOpa3oBaHHs y OOYYAIOMIMXCS COBEPIICHCTBYETCS AMOITMOHAIBHBIN WHTEIIICKT,
MPEAIOIaraourii C(OPMUPOBAHHOCTE:

CaMOCO3HAHHMS, BKJIIOYAIOMIETO CIIOCOOHOCTh TTOHUMATh CBOE AMOLMOHAIBHOE COCTOSHHE, BUIETh
HampaBJIeHUs Pa3BUTHsI COOCTBEHHOW AMOIMOHAIIBHOM c(hepbl, OBITh yBEpEeHHBIM B ceOe;

CaMOPEryJIMPOBaHMsI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MIOBEJICHNE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHHUSIM U MIPOSIBIISATH THOKOCTbH, OBITH
OTKPBITBIM HOBOMY;;

BHYTPEHHEH MOTHMBALIMH, BKIIIOYAIOMIEH CTPEMIIEHHE K JIOCTH)KEHHIO LIEJIH U yCIIEXy, ONTHMH3M,
WHULHMATUBHOCTb, YMEHUE ICHICTBOBATH UCXOS U3 CBOUX BO3MOXHOCTEH;

OMIMATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOIMOHAIBLHOE COCTOSIHUE JPYTUX, YIUTHIBATH
€ro MPH OCYLLECTBICHUH OOLIEHUS, CHIOCOOHOCTH K COYYBCTBUIO U COTNIEPEKUBAHMIO;



COILMANEHBIX HABBIKOB, BKITFOYAIOIINX CIIOCOOHOCTh BHICTPAMBATh OTHOIICHHSI C JPYTHMU JTIOJIbMU,
3a00THTHCS, TIPOSBIISITE MHTEPEC U pa3peniaTh KOH(IUKTHIL.

HPEAMETHBIE PE3YJIBTATBI

K xonmy o0yuenus B 10 kjacce nmpenMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh
c(hOpMUPOBaHHOCTh y 00YUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh Ha MPUMEPax PoJib U MECTO (U3UKH B (POPMHUPOBAHHU COBPEMEHHOM HAYJIHOM
KapTHHBI MUPa, B pa3BUTUH COBPEMEHHOM TEXHUKHU U TEXHOJIOTHid, B IIPAKTHUCCKOHN JeATECIBHOCTH JFOACH;

YYHUTHIBATh TPAHUIIBI TPUMEHCHHS H3YyYCHHBIX (U3WYCCKUX MOJEJCH: MaTephaibHas TOYKa,
WHEpIUalbHAs CHCTEMa OTCYETa, aOCONIOTHO TBEPZAOE TEJO, MIACAIBHBINA Ta3, MOACIH CTPOSHUS Ta3oB,
KHUJIKOCTEH U TBEPABIX TeJ, TOYSUHBIN AIICKTPUUECKUH 3apsil IPH pellleHnH GU3NIeCKUuX 3a1a4;

pacno3HaBarh (pu3MyYeCKUe SABJICHUS (IIPOIECCHI) U OOBACHATh MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJSIPHO-KHHETUYECKOH TEOPHHM CTPOCHHS BEIIECTBA M JJICKTPOJUHAMHUKH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJMHEHHOE NBIKEHHE, CBOOOTHOE IMaJieHHe Tel, JBHXKCHHE 110 OKPYKHOCTH,
WHEPIHS, B3auMo/ieiicTBre Tem, TudQy3us, OpoyHOBCKOE IBUKEHUE, CTPOCHUE KUIKOCTEH U TBEPBIX TEL,
M3MEHeHHe 00BEMa Tell TPU HarpeBaHuH (OXJIAXKICHNH ), TETUIOBOE PABHOBECHUE, CTIAPSHHE, KOHICHCAITHS,
IJIABJICHUE, KPUCTAIUIM3AINS, KHUIICHUE, BJIAXXHOCTh BO3/yXa, IOBBIIICHUE JABIICHUS Ta3a TMpPH €ro
HarpeBaHUM B 3aKpBITOM COCYJl€, CBSI3b MEXAY IapamMeTpamMH COCTOSHHSI ra3a B H3OIpOIeccax,
ANEKTPU3ALUS TEJI, B3aUMOJICHCTBUE 3apsI/IOB;

OIMKCHIBATh MEXaHWYECKOE JIBIDKEHUE, HCIONB3YS (DM3WUYECKUE BEIWYMHBL KOOPAHWHATA, MYTh,
IepeMeIeHne, CKOpOCTh, YCKOpEHHEe, Macca Tejia, CHIJla, WMITYJbC Tefla, KHHeTH4YecKas OSHEeprus,
MTOTEHIIMAIbHAS HEPTUsl, MEXaHUYecKasl padoTa, MeXaHW4ecKash MOITHOCTh; TP OMHCAHUN TPABHIIEHO
TPaKTOBaTh (M3UYCCKUA CMBICT HCHOJIB3yEMBIX BEIMYMH, WX O0O3HAUCHHUS WM EIMHUIIBI, HAXOIUTh
(hopMyITBI, CBSA3BIBAIONIHE JAHHYIO (PU3UYECKYIO BEJMIHHY C IPYTUMH BEIIMUMHAMY;

OIMKCHIBATh M3YyYEHHBIC TEIUIOBBIC CBOWCTBA TEJ W TEIUIOBBIC SBJICHWS, UCIONB3YS (HU3HUYECKUC
BCJIMUMHBI: JIABJICHUE Ta3a, TEeMIEpaTypa, CPEHHSSI KMHETUYECKas SHEPrusl XaoTHYECKOrO JIBHUIKCHUS
MOJIEKYJ, CPEIHEKBApAaTHIHAS CKOPOCTh MOJIEKYJ, KOJHMYECTBO TETUIOTHI, BHYTPEHHSISI SHEPrus, padoTta
rasa, Ko3(pQUIMEHT MOJIe3HOT0 JACHCTBUS TEILIOBOTO JABUTATEIIS; MIPH OMUCAHUU MPABHIIBHO TPAKTOBATh
(bM3MUYECKUT CMBICI WCIONB3YEMBIX BEIWYMH, WX O0O3HAUEHHUS M CJWHUIILI, HaXOIWTh (OPMYIIHI,
CBSI3BIBAIONIHE JAHHYIO (DHM3UUECKYIO BEJMUYUHY C IPYTUMH BEIMUHHAM;

OITHCHIBATh U3YYECHHBIC IIEKTPUUIECKUE CBOMCTBA BEIISCTBA U AJIEKTPUIECKIE SBIICHHS (TIPOIIECCHI),
UCHOJB3Ys (PU3MUYCCKUE BEIMUYMHBI: JICKTPHUSCKUN 3apsi/l, JICKTPUUYCCKOE T10JIe, HAPSHKEHHOCTD MO,
MMOTEHIIHAJ, Pa3HOCTh ITOTEHIMAJOB; IPH OINUCAHWM MPABWJIBHO TPaKTOBaTh (PU3MUECKUNA CMBICI
HCIIONIE3YEMBIX BEIIMYHH, WX O0O3HAYCHHUS W EIWHUIIBI, YKA3hIBaTh (POPMYIBI, CBSI3BIBAIOIINE TaHHYIO
(hU3UYECKYIO BEIMUMHY C APYTHMH BEIMYUHAMU;

aHAM3UPOBATh (PU3MUYECKUE TTPOIECCHI U SBJICHUS, UCTIONB3Ys (DU3MUECKUE 3aKOHBI M TTPUHIUIIBL:
3akoH BcemupHoro Tsarorenus, |, 11 u 1l 3akorsr HeioTOHA, 3aK0H COXpaHEHUS MEXaHHUYECKOW SHEPTHH,
3aKOH COXpaHEHUS HMITYJbCa, MPUHIUI CYIEPHO3UINKA CHJI, TPUHIUI PAaBHONPABUS HHEPIHATBHBIX
CHUCTEM OTCYETa, MOJCKYJSIPHO-KHHETUUYECKYIO TEOPHIO CTPOCHHUS BEIIECTBA, Ta30BBIE 3aKOHBI, CBSI3b
CpelHell KMHETUYEeCKON 3HEPruH TEIUIOBOTO JBMXKEHUS MOJEKYJ ¢ aOCOOTHON TeMITepaTypo, TepBhIi
3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHHS NEKTPHUUECKOTO0 3apsiia, 3akoH KynoHa, mpu 3ToM pa3iuyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHHE W YCJOBUS (TPaHUIIBI, 00JACTH)
MIPUMEHUMOCTH;

OOBSICHITH OCHOBHBIC NPUHIMIIBI JICHCTBUS MAalllMH, NMPHOOPOB M TEXHHYECKUX YCTPOUCTB;
pa3nuyYaTh YCIOBUS WX O€30I1aCHOr0 UCIIOIL30BAHMSI B TTIOBCEIHEBHOW JKU3HM;

BBITIOJIHATh  OKCIICPUMEHTHI TI0 HCCJICIOBAaHWI0 (HM3UYECKUX SBJICHHA W TPOIECCOB C
WCIOJBb30BaHUEM MPSIMBIX W KOCBEHHBIX HM3MEPEHHH, MpH 3ToM (GopMyIHpoBaTh mpodieMy/3anady u
TUIOTE3y YUeOHOT0 SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pY/I0BaHUS, IIPOBOIUTH
OIBIT U (POPMYJIMPOBATEH BHIBOJIBI;

OCYILECTBIIATh TMPsIMbIE M KOCBEHHBIC H3MEpPEHUS (U3MYSCKMX BEIMUYMH, MPU TOM BBIOMpAThH
ONTHMAJBHBIN CIIOCO0 W3MEPEHUS W WCIOJIB30BaTh W3BECTHBIE METOABI OIEHKH ITOTPENIHOCTEN
U3MEPEHUN;



UCCIIeIOBaTh 3aBUCHMOCTH MEXIY (U3NYECKHMMH BEIMYMHAMH C HCIIOJIb30BAHUEM IIPSIMBIX
W3MEPEHUI, TIPH 5TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yJIbTaThl MOTyYSHHOW 3aBUCHMOCTH
(u3MUEeCKUX BEIMYMH B BUE TaOIHI] ¥ TPa(hMKOB, ETATh BEIBOBI IO pe3yiIbTaTaM HCCIIEI0BAHUS;

cobmoaTh mpaBuia O€30MacHOr0 TpyZJa NMpU MPOBEIECHHM HMCCIEIOBAaHUM B paMKax ydeOHOro
IKCIIEPUMEHTA, Y4eOHO-HUCCIIENOBATEIbCKOM UM INPOEKTHOW JAESATENIBHOCTH C  HCIOJIb30BaHUEM
M3MEPUTENEHBIX YCTPOMCTB U Ta00OPaTOPHOro 000pYIOBaHUS;

pemarh pacuyéTHBIC 3alaud C SIBHO 3aJIAHHOW (PUBMYECKOW MOJEINbIO, WCIOJB3YS (U3HUCCKHE
3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHalM3a yCJOBHS 3aJaud BBHIOMpATh (PU3MUECKYIO MOJIEINb, BBIACIATH
¢u3myeckne BeMMYUHBI U (POpMYITBI, HEOOXOIMMBIE ISl €€ pEeIIeHHs, IPOBOIUTH PACUETHl U OIIEHUBATH
PeaTbHOCTH MOTYYSHHOTO 3HAYCHHST (PH3NIECKON BETMUNHB;

peuaTtb KauUC€CTBECHHBLIC 3aJa4Hu: BBICTpanMBaTb JIOTUYCCKHU HCIPOTHUBOPCUMBYIO LEIIOYKY
paccyXIIeHUI ¢ OIOpol Ha H3ydeHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NUECKHE SBICHHUS,

UCTIONb30BATh MPH PEIICHNH YYeOHBIX 3a/lad COBPEMEHHBbIE MH(OPMAIOHHBIE TEXHOJIOTHU IS
MIOWCKa, CTPYKTYPUPOBAHHUS, WHTEPIpETAlK M TMPEACTaBICHUS YUeOHOW UM HAyYHO-TIOMYJSIPHON
nHpOpMALUK, TIOTYYCHHOH W3 pa3IMYHBIX HCTOYHHMKOB, KPHUTHUYECKA AHAJIM3HPOBATh IOIY4acMYy IO
HHpOPMaLHIO;

HNPUBOAMTH MPUMEPHI BKJIAJa POCCHUCKUX M 3apyOeKHBIX YUEHBIX-(DM3MKOB B pa3BUTUE HAYKH,
00BsICHEHHE TTPOIIECCOB OKPYIKAFOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHUH;

UCIIONIb30BaTh TEOPETUYECKHE 3HAHUS 10 (PU3UKE B TIOBCEAHEBHOW >KM3HH I OOECIICUCHUs
0e30MmacHOCTH MU 0OpaIieHny ¢ TPUOOpPaMH U TEXHUYECKUMHU YCTPOMCTBAMU, ISl COXPAHEHHUS 310POBBS
U COOJTIOZICHHSI HOPM 3KOJIOTHYECKOTO ITOBEJCHHS B OKPY’Kalollel cpese;

paboTaTh B TPYIIIE C BBITOJHEHHEM PAa3IMYHBIX COIMATIBHBIX POJIeH, TNIAHUPOBAThH pabOTy TPYIIIIHL,
palMOHAIBHO PacHpeieNsaTh O0SI3aHHOCTH U TUIAHWPOBATH JICSATEIBHOCTh B HECTAHJAPTHBIX CUTYAIHX,
a/IeKBaTHO OLICHMBATH BKJIAJ KQKIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTPUBAEMOM IPOOIIEMBI.

K koniy oOy4yenus B 11 kJacce npeaMeTHbIC pe3yIbTaTbl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y 00YUAFOIIMXCST YMEHUH:

JIEMOHCTPHPOBATh HA MPUMEpPaxX poiib U MeCTO (pHU3UKH B (POPMUPOBAHUN COBPEMEHHON HAYIHOU
KapTHHBI MDA, B Pa3BUTHH COBPEMEHHOW TEXHUKH U TEXHOJIOTHIA, B IPAKTUYECKOM JACATSIILHOCTH JIFOJICH,
[EJOCTHOCTh U €IMHCTBO (PU3MUYECKON KapTHHBI MUDA;

YYUTHIBATh TPAHMIBI IPUMEHEHUS H3YYSHHBIX (PU3MUECKUX MOJeNeld: TOYCUHBIH SIIeKTPHISCKHUI
3apAan, JIy4d CBETa, TOYEYHBINA UCTOUHHUK CBC€Ta, dA€pHasA MOACJIb aTOMa, HYKJIOHHAasA MOACJIb aTOMHOI'O dApa
MU pemeHNH QU3MIECKUX 3a/1a4;

pacmo3HaBaTh (Qu3NYECKHE SBIECHHUA (TPOLECCH) M OOBACHATH HMX HAa OCHOBE 3aKOHOB
JNEKTPOJMHAMUKA W KBAaHTOBOM (DM3MKU: OJIEKTpUYEcKas MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JCHCTBHS TOKA, B3aMMOICHCTBUE MAarHWTOB, JJICKTPOMAarHUTHAs HWHIYKIIHS,
JIeCTBHE MaTHUTHOTO ITOJIS HA MTPOBOIHHUK C TOKOM ¥ IBUKYIIIMIACS 3aPsifl, SIEKTPOMarHUTHBIC KOICOaHHS
U BOJHBI, TNPSIMOJIMHEIHOE pPACIpPOCTPAHEHUE CBETa, OTPaKEHWE, IpeJIoOMIIeHHEe, HHTepQepeHuus,
mudpakuys W MOIApU3alus cBeTa, AucHepcus cBera, (oroanekrpuyeckuil 3dpdexr (portoaddexr),
CBETOBOC [aBJICHWE, BO3HUKHOBEHHE JIMHEHYATOr0 CIIEKTpa aromMa BOJOpOJa, eCTECTBEHHAs U
HCKYCCTBEHHAs PaJMOaKTUBHOCTB;

OIUCHIBATh M3yYEHHbIE CBOICTBAa BELIECTBA (PJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYIO TPOBOJAMMOCTD Pa3IMUHbBIX CPEl) U ICKTPOMArHUTHBIC SBJICHUS (IIPOIECCHI), HCTIOTB3YSI
(bu3nyecKne BEMYUHBL AIIEKTPUIECKHUNA 3apsil, CHJIa TOKA, JIEKTPHYECKOEe HANPSDKEHUE, SJIEKTPUIECKOe
CONPOTHBIICHUE, PA3HOCTh IMOTEHIINAJIOB, HJIEKTPOIBIKYIIAsl CHja, paboTa TOKa, WHIYKIUS MarHUTHOTO
noJs, cuia Amrepa, cuia JIopeHia, HHAYKTUBHOCTh KaTyIIKH, SHEPTHsl JICKTPUIECKOr0 U MarHUTHOTO
MoJiel, Mepuox M YacToTa KojeOaHuid B KoJeOaTeNbHOM KOHTYpE, 3apsl W CHia TOKa B IIpoIecce
TapMOHHUYECKHX HIEKTPOMArHUTHBIX KOJeOaHuid, (POKYCHOE pacCTOSIHUE M ONTHYECKAasi CHJIA JIMH3BI, TIPU
ONUCAaHWU TPABUIILHO TPAKTOBaTh (DM3MYECKUI CMBICT HCIOJIb3YEMbIX BEJIMYUH, X OOO3HAYCHUS WU
€IMHULIBI, YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIONINE JAHHYIO (PH3MYECKYIO BEJIMYMHY C IPYyTUMHU BEJIMYNHAMMY;

OIMCHIBATh M3yYCHHBIE KBAHTOBBIC SIBIICHUS W TIPOIECCHI, MCHONB3YS (pU3MUecKrne BEINYMHBL:
CKOPOCTD 3JICKTPOMArdMTHBIX BOJIH, AJIMHA BOJHBI U 4aCTOTa CBETA, DHCPTHUA U UMITYJIbC (1)OTOHa, Inepuoa
MOJTypactajia, SHeprusi CBSI3H aTOMHBIX SIIIEP, IIPH OMMMCAHNH MTPABUIIBHO TPAKTOBATh (PU3NYECKUNA CMBICI



UCTIONb3YEMbIX BEJIMYHMH, UX OOO3HAYeHUS U EIMHUIIBI, yKa3bIBaTh (DOPMYIIBI, CBA3BIBAIOIINE IAHHYIO
(hM3HYeCKyIO BENMYMHY C APYTHMH BEIMUMHAMU, BEIYUCIISTH 3HAUCHHE (PU3HMUECKON BETTMUUHBI,

aHAJIM3UPOBATh (DPHU3MUYECKUE TPOLIECCHI U SIBJICHUS, UCTIONB3YS (DU3HUECKUE 3aKOHBI U MPUHIUIIBL:
3akoH OMa, 3aKOHBI ITOCJIEA0BATEIFHOTO U MAPAJUICIFHOTO COSANHEHHUS MTPOBOIHUKOB, 3aKOH J[KOysi—
Jlenna, 3aKOH 3JIEKTPOMAarHUTHONW MHIYKIWH, 3aKOH MPSIMOJIUHEHHOTO PaclpoCTPAaHEHUS CBETA, 3aKOHBI
OTPaKEHHS CBETa, 3aKOHBI TPEJIOMIICHHS CBETa, ypaBHeHWe OiHmTelHa i (oroaddekra, 3akoH
COXpaHEHHS SHEPTUH, 3aKOH COXPaHEHHs MMITYJIbCa, 3aKOH COXPAaHEHUS IEKTPHIECKOTO 3apsia, 3aKOH
COXpaHEHMs MacCOBOr'0 YUCIa, MOCTynaThl bopa, 3aKOH paJioaKTUBHOIO paclaja, Mpu 3TOM pas3IndaTh
CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHHE W YCJIOBHUS (TPaHUIIBI, 00JACTH)
MIPUMEHUMOCTH;

OMpEAC/ATh HAIIPaBJICHUEC BCKTOpAa HWHAYKIOHHW MArHMTHOI'O IIOJIA IPOBOAHMKA C TOKOM, CHJIbI
Awmriepa u cwitsl JlopeHna;

CTPOHTH U ONKCHIBATH N300pakeHNE, CO3/1aBAEMOE MIJIOCKUM 3€pKaJioM, TOHKOH JIMH30M;

BBIMOJIHATE  OKCIEPUMEHTHI TI0 HWCCIIENOBaHWIO0 (DM3WYECKUX SIBJICHWH U TIPOIIECCOB C
WCHOJIBb30BAaHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHMH: MpHU 3ToM (HOpMYIMpOBaTh MpoOiieMy/3afady H
TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTa, COOMPATh YCTAaHOBKY U3 MPEIVIOKEHHOT0 000pY0BaHUS, IPOBOIUTH
OIBIT U (POPMYJIMPOBATH BHIBOJIBI;

OCYILIECTBIISITh MpPSIMbIE M KOCBEHHBIC M3MEpPEHMSI (U3MYECKHX BEJIMYMH, P 3TOM BBIOMpATh
ONTUMAJNIBHBI CHOCO0 M3MEpPEeHHs] W HCIOJb30BATh M3BECTHBIE METOIBl OLEHKHA IOrPEIIHOCTEN
HA3MEPEHU;

UCCIIeIOBaTh 3aBHCHMMOCTH (PU3MUECKUX BEJMYMH C HCHOJIB30BAaHHEM IPSIMBIX W3MEPEHUil: Ipu
3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YJIbTAThl MOIYYEHHON 3aBHCUMOCTH (PH3MUECKHX
BEJIMYMH B BHJIE TAaOJIUII ¥ TpaKOB, JAENaTh BBIBOJBI 110 PE3YJIBTATaM HCCIIeIOBAHMS;

cobmoaTh mpaBuiia O€30MacHOr0 TpyZJa NMpU MPOBEIECHUM HCCIEIOBAaHUM B paMKax ydeOHOro
JKCIIEPUMEHTa, Yy4eOHO-UCCIEJOBATEIbCKOH U IPOEKTHOM JEATEIbHOCTH C  MCHOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOICTB U Ta00OPaTOPHOIro 000pyI0BaHUS;

pemarb pacuéTHbIC 3a/laud C SIBHO 3aJIaHHOM (PU3WYECKOH MOJIENBIO, HCTONB3YS (PU3MUECKHE
3aKOHBI W TIPUHIUIIBI, HA OCHOBE aHalM3a YCJOBHS 3aJa4yd BHIOMpATh (PU3UUECKYI0O MOJEIb, BBIACIATDH
¢u3myeckue BeMMYUHBI U (POPMYITBI, HEOOXOAUMBIE IS €€ PelIeHHs, IIPOBOANTH PacuEThl M OLIEHUBATh
PeaIbHOCTH NOTYYSHHOTO 3HAYCHHSI (PH3NIECKON BETMUNHBI,

pemaTtb KauUE€CTBECHHbLIC 3aJa4Hu: BBICTpanMBaTb JIOTUYECKHU HCIPOTHUBOPCUMBYIO LEIIOYKY
paccyXIeHuil ¢ Oropoi Ha U3ydeHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NUECKHUE SIBICHUS;

WCIONb30BaTh MPU PELICHWH YYeOHBIX 3aJad COBPEMEHHbIE MH(POPMALIOHHBIC TEXHOJOTHUH IS
MIOWCKa, CTPYKTYPUPOBAHHUS, WHTEPHIpETAlMK M TMPEACTaBICHUS Y4eOHOW UM HAyYHO-TIOMYJSIPHON
nHpOPMAaLUK, IOMYYEHHOW W3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKH aHAIM3HPOBATH MOIY4aeMYIO
HHpOPMaLHIO;

OOBACHATH MPUHLIUIIBI ACHCTBUS MAIIMH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB, Pa3anyaTh yCIOBHS
nx 0e30MaCHOr0 UCTIONb30BAHNUS B IOBCEIHEBHOM KHU3HU;

MPUBOJIUTH MPUMEPHI BKJIA/Ia POCCUICKUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B PAa3BUTHE HAYKH, B
00BsICHEHHE TTPOIIECCOB OKPY’KAIOIIET0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHU;

UCTIONb30BaTh TEOPETUYECKHE 3HAHUSA MO (U3MKE B IMOBCEJHEBHOH JKU3HU U OOECTIeYeHHS
0e30MacHOCTH MpH 00paIIEHNH ¢ MPUOOpaMU M TEXHUYECKUMHU YCTPOUCTBAMH, ISl COXPAHEHHS 3110POBbS
1 COOJTIOZICHHSI HOPM KOJIOTHYECKOTO ITOBEJICHHS B OKPY’KaloIIel cpere;

paboTaTh B TPYIIIE C BBITOJHEHUEM PAa3IMYHBIX COLMATIBHBIX POJIEH, IUTAHUPOBATh PAOOTy I'PYIIIIHL,
palMOHAIBHO pacTpenessTh 00sS3aHHOCTH M TUIAHUPOBAThH NESTENHbHOCTh B HECTaHAAPTHBIX CHTYAIUSX,
a/IeKBaTHO OLICHMBATH BKJIAJ KQKIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IVTAHUPOBAHUE

PaGouasi mporpamma mo ydeOHomy mpeamery «®Pusmka» pa3padoraHa
BOCIIUTAHMS,
pean3anmio

NMPorpaMMbl
odecre4ynBaeT

¢ yuétom paboueii

YT0 OTPAKCHO B JIMYHOCTHBIX IUIAHUPYEMBIX pe3yabTarTax H

HHBapUaHTHBIX MoayJeid (MM) mnporpamMmsl

ACATCJIBbHOCTD» H «OcHOBHBIE IIKOJILHBIE aeJiay.

10 KJIACC

«YpouHast

[Iporpamma Bociuranust

Komuectso DnexTpoHHbIe (UPPOBbIE)
HaumenoBanue pa3zuenos u
Ne i/l 4acoB 00pa3oBareNbHbBIE PECYPCh
TEM IPOrpaMMBbl
Bcero ‘ KP ‘HP
Pazgen 1. PU3UKA U METO/JbI HAYUYHOI'O IIO3HAHUA
11 ®u3nKa U METOABI HAYYHOT O 9 bubmoreka [IOK
' MMO3HAHUS https://m.edsoo.ru/7f41bf72
Uroro o pazaeny 2
Paznen 2.MEXAHUKA
bubmorexa LIOK
21 Kitiemaritia > https://m.edsoo.ru/7f41bf72
bubmiorexa LIOK
22 flutamitia ! https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXpaHEHHS B 6 1 1 bubmmorexa [IOK
' MEXaHUKe https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 18

Paznen 3.MOJIEKYJIAPHAA ®U3UKA U TEPMOJNHAMMUKA

31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubmmoreka [TOK
' KHHETHYECKOH TeOpHn https://m.edsoo.ru/7f41bf72
bubmorexa [IOK
3.2 OCHOBBI TepMOHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSHUS 5 bubmoreka [IOK
' BemecTBa. Ma30BbIE TIEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznena 4.9JIEKTPO/IMHAMHUKA
bubaroreka [IOK
41 HeKTpOCTaTHIG 10 1 https://m.edsoo.ru/7f41bf72
s HOCT;)HHHLIfI 3NEeKTPUUECKU b . Bu6morexa LIOK
' TOI. TOKILE PASTHAHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no paznemny 22

UM «Ypounas
JeATeIbHOCTDY.
MaxkcumanbsHoOe
HCIIONIb30BaHUE
BOCITUTATEIbHBIX
BO3MOYKHOCTEH  coJeprKaHUs
y4eOHBIX  TIPEIMETOB IS
(hopMHpOBaHUS y
oOydJaromuxcss  POCCHHCKUX
TPaAUIIMOHHBIX JTyXOBHO-
HPaBCTBEHHBIX u

COIIMOKYJIBTYPHBIX 1IEHHOCTEH,
POCCHUIICKOTO  UCTOPUYECKOTO
CO3HAHMS Ha OCHOBE
HUCTOPUYECKOTO MPOCBEIICHHUSI;
noAdOp  COOTBETCTBYIOIIETO
COZIEp>KaHUsl YPOKOB, 3a/laHUH,
BCIIOMOTaTEIbHBIX
MaTepHaloB, TPOOIIEMHBIX
CUTYAIHiA JJTs1 OOCYKICHHIA;
WHUITMAPOBAHUE U TIOICPIKKA
HCCIIEIOBATEILCKOHN
JESITEITBHOCTH 00YJarOIIIXC,
IUTAHUPOBAHVE U BBHITIOJTHCHUC
WHIWBUYATEHBIX U
TPYIIIOBBIX MTPOEKTOB
BOCITMTATEILHOMN
HaTIPaBICHHOCTH
NM«OcHOBHbBIE HIKOJIbLHbIE
Ieaa».

BHemkonabHBIE TEMAaTHYECKHE
MEPOTPUATHS BOCITUTATEIbHON
HaIpaBJIEHHOCTH,
OpraHU3yeMBbIe TIe[aroraMu 0
¢uznke



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

PeszepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB

1O ITPOTPAMME 08 3 3
11 KJIACC
Komnuectso [IporpaMMa BOCITUTaHUS
Ne HanmenoBanne pa3nenoB u qaCOB neKkTpoHHbIE (LU(PPOBLIE)

/o TEM IIPOrpaMMblL O6p3.30B aTCJIBHBIC PECYPChL

Bcero | KP [P

Paznen 1.9JIEKTPOANHAMUKA UM «Ypounasn
MEATENLHOCTbY.
11 MaruuTHoe ToJe. 1 1 3 bubmmorexa [IOK TIpHMeHEHME  MHTEDAKTUBHBIX
DJeKTpOMarH|THAs! MHTYKIHSI https://m.edso0.ru/7f41c97¢ | popm  yueGuoit  paborsr -
HWHTCJUICKTYAJIbHBIX,
Hroro no pazneny 11 CTHMYTHPYIOIIHX

MMO3HABATCIbHYIO  MOTHBAIUIO,
HUI'PpOBBIX MCTOIMK, I[HCKyCCHﬁ,

Paznen 2. KOJIEBAHUSA 1 BOJIHBI

91 MexaHn4ecKkue u 9 1 nommoreka [JOK AaronIux BO3MOKHOCTb
' 3JIEKTPOMArHUTHbIE KONeGaHHs tps://m.edsoo.ru/7f41¢97c | MPHOOPECTH  OMBIT - BeACHS
KOHCTPYKTHUBHOI'O Juaiora,

99 Mexannueckue u 5 1 mnommorexa [TOK rpymmnosas  pabota, KoTopas
' 5JIEKTPOMAarHUTHBIE BOJTHBI tps://m.eds00.ru/7f41c97¢ | yUuT CTPOMTbL OTHOUICHHS U
ﬂeﬁCTBOBaTI) B KOMaHJAC,

23 Onrrka 10 3 pomotexa LIOK crocoOCTByeT Pa3BUTHIO

tps://m.eds00.ru/7f41c97¢C | kpuTHueCKOro MbIIIICHHS,

OpraHI/I?)aIII/IH HaCTaBHUYCCTBA

Wroro no paszeiny 24 MOTHBHUPOBAaHHBIX "
= SPYIUPOBAHHEIX O0YJAOIIMXCS
Paznen 3.0CHOBbI CIIELIMAJILHO# TEOPMY OTHOCUTEJIBHOCTH R
31 OCHOBBI CHIETIMATTFHON TEOPUH 4 1 bubmorexa [IOK OZIHOKJIACCHUKAMH, B TOM THCIIE
' OTHOCHTEILHOCTH https://m.edsoo.ru/7f41c97c | © 0COOBIMH 00pa3oBATCILHEIMH
MOTPEOHOCTSIMH, JIArOILEro
Hrtoro no paszeny 4 06y‘{aIOHIE/IMC$I COLMANBEHO
3HAa4YUMBbIN OIIBIT
Paznea 4. KBAHTOBAS ®U3UKA COTPYAHMYECTBA M B3aMMHOH
IIOMOIIH,
bu6morexa [IOK NM«O
4.1 DJIeMEHTBI KBAHTOBOM ONTUKH 6 «L)CHOBHLIE IIKOTLHBIE
https://m.edsoo.ru/7f41c97c | nenax.
B 6 HOK BHemkoabHBIE TEMAaTHYECKHE
4.2 CtpoeHue aTomMa 4 " H_HOTeKa MEpOMNPUATHS BOCITUTATEIbHON
https://m.eds00.ru/7f41c97¢ | yanpasnennocry,
4 3 A 5 BI/I6JII/IOTeKa HOK Oprann3yeMbI€ nI€garoraMu 1o
. TOMHOE SIIPO
P https://m.edsoo.ru/7f41c97c usike
Uroro mo pazaery 15

Pazgen 5.9JIEMEHTBI ACTPOHOMUU N ACTPOOUIUKHN

DNIEeMEHTHI ACTPOHOMUU U 7 1 bubmorexa [IOK

5.1
acTpohu3uKu https://m.edsoo.ru/7f41c97¢
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Hroro no pazneny

7

Paznen 6.0BOBIIAIOIIEE ITOBTOPEHUE

butmmotexa [JOK
61 Obobmaiomee nosToperne 4 https://m.edsoo.ru/7f41c97c
Uroro mo pazaery 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68 4 7
I10 ITPOTPAMME

Brimucka Bepua 30.08.2024

JMpeKTop UIKOJbI:

) A@ff/ﬁ / —

E.M. Jlenymikuna
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