MUHUCTEPCTBO ITPOCBEHIEHUSI POCCUACKON ®EJIEPAIIMN

Komurer obpasosanus, naykn u mosioseknoii nosmtuku Boarorpaickoii odaactu
JAEHAPTAMEHT 110 OBPA3OBAHUIO AJIMUHUCTPALIMA BOJII'OI'PAJIA

Myuununaiasroe 00u1e0dpazoBaTe/ILHOe YUPEK/ICHIE «Cpeansist mKoa ¢ yriayoiaeHnnim
H3YUEeHHEM 0TACILHBIX npemeros Ne 6 Hlenrpaannoro paiiona Boarorpaua»

MognucaHo

ra B p mn 0 undposoit

noanncbio:

Ba A HHQ  raspunosa Auma

tOpbesHa

tOpbesHa fn iy

PACCMOTPEHO COI'JIACOBAHO YTBEPX]IEHO
Ha 3acelanum Kadepsol Ha 3ace/IaHuK 1HayvHo- Ha 3ace/laluu
CCTECTBCHHO- MeTojindeckoro Cosera nejgarorvyeckoro Copera
MATEMATHYECKOH [Iporokon Nol [Iporokon Nul
HAIPABJICHHOCTH 06'\;1“:]“_.'” ot «29» 08. 2024 r. o1 «30» 08 2024 1.
Hpn';'(n(u:] No| / ({ IpH IKel3 M{)'}" CIT No6 01
or «28» 08. 2024 1 3am. iphegrepa no YBP 30.08.2024:No201)
Pykop@nnrens kadbeapb ).b. llonoga WE S )

yrogfinmpens Kadexy Jlnpgk OY CI11 No6

{{,}ﬁ;{ _ O.B. lloszoposa

PABOYAS IIPOI'PAMMA
(ID 5953014)

yuebnoro npeamera «®@usuka» (6a30Bblii ypoBeHn)

Juts obyyatoumxces 10 kiaccos

Boarorpan 2024




INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOTO YypPOBHS Ha YPOBHE CpEIHEro o0O0Imero ooOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHMH M TpeOOBaHMI K pe3ylbTaTaM OCBOCHMsS OCHOBHOH
obpasoBarenbHON TporpaMmsbl, npeactaBieHHbIXx B @I'OC COO, a taxxke ¢ yu€toMm ¢eaepaabHO
paboueil mporpaMmbl BOCIIUTaHHUS W KOHLEHIMM MperojaBaHus yueOHoro mpeamera «Dusmka» B
oOpa3oBaTeNnbHbIX  opraHuzauusx  Poccuiickoii ~ ®denepauuu,  peaqu3yrolIMX  OCHOBHBIE
0o0pa3oBaTesIbHbIE IPOrPAMMBIL,IIOJIOKEHHUS O PA0OYMX HMporpaMMax y4eOHBIX MPEIMETOB, yUEOHBIX
KypcoB B TOM UYHCIIE€ BHEYPOUHOH JEATEIHOCTH), Y4YEOHBIX MOJIYJe€H B COOTBETCTBUU C
tpeboBanusiMu PI'OC u POIl HavanbHOTO OOIIETO0, OCHOBHOTO OOIIETO M CPEIHEro OO0IIero
obpazosanus (Ilpuxaz MOY CI Ne6 ot 30.08.2024 Ne200)

Copneprxanue nporpaMMbl o (U3UKE HAIPaBICHO HAa (OPMHUPOBAHUE €CTECTBEHHO-HAY4HOM
KapTuHbl Mupa obyvaromuxca 10—11 kimaccoB npu oOydyeHun ux (usnke Ha 0a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-JIESITEIIbHOCTHOTO moaxoja. IIporpaMmma mo ¢u3uke coOTBETCTBYET TPeOOBaHUSIM
OI'OC COO k ninaHUpyeMbIM JIMYHOCTHBIM, MpPEIMETHBIM M METANpPEAMETHBIM pe3yibTaTaM
0o0y4YeHMsI, a TAK)K€ YUUTBIBAET HEOOXOAMMOCTh peaau3allMd MEXIPEAMETHBIX CBs3el (pu3MKu C
€CTECTBEHHO-HAYUYHBIMU y4EOHBIMM IpeiMeTaMu. B Hell onpenenstoTcs OCHOBHBIE LEJIN U3YYEHUS
¢U3MKN Ha YpOBHE CpeIHEro oouiero oOpa3oBaHMA, IUIAHUPYEMbIE PE3yIbTAaThl OCBOCHHUS Kypca
(U3UKHU: INYHOCTHBIE, METAIIPEIMETHBIC, TIPEAMETHBIC (Ha 06a30BOM ypOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

® [UIAHUpYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (u3MKH Ha 0Aa30BOM YpOBHE, B TOM YHCIE

IPEMETHBIE PE3YJIbTAThI M0 T0/1aM 00YUYEHHUS;

e conepxanue yuyeOHoOro mpeamera «Pu3uKay mo rogam o0ydeHuHs.

dusmnka Kak Hayka o HamOosiee OOLIMX 3aKOHAX MPHUPOJbI, BBICTYHAs B KadecTBE y4eOHOIO
npeaMera B ILIKOJIE, BHOCUT CYLIECTBEHHBIH BKJaJ B CHCTEMY 3HAaHMM 00 OKpy’KarolleM MHpe.
[koabHBINA KypC PU3UKHU — CUCTEMOOOPA3YIOUINI ISl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB M SBJIEHUM, M3Yy4aeMbIX XHUMUEH,
6uonoruelt, ¢pusnueckoil reorpadpueil u acrpoHomueil. Vcrnonp30BaHHEe U aKTUBHOE NPUMEHEHUE
¢u3nuecKkux 3HAHUN OmIpelenseT XapakTep W Pa3BUTHE pa3HOOOpa3HBIX TEXHOJIIOTUH B cdepe
HHEPreTHKHU, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyUYE€HUS HOBBIX MAaTepUajoB C 3aJaHHBIMU
cBoiicTBamu U Apyrux. M3ydyeHune ¢pu3MKu BHOCUT OCHOBHOW BKJIaJ B (hOpMHUpPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydamomuxcs, B (OpMUpOBaHHE yYMEHHH NPUMEHSATh HAy4YHbBIH MeETOJ
MO3HAHUS MPU BBIOJHEHUU MU y4eOHBIX MCCIEIOBAHUH.

B ocHOBy kypca pu3uku misi ypoBHSI CpeAHEro 00Iero oOpa3oBaHMs TOJIOKEH DS HICH,
KOTOpBIE MO’KHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEH KypcC SIBISETCS JIOTMUECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuajg M3 BCEX pas3fesioB (DU3MKH, BKIIOYAET KaK BOIPOCHI KIACCHYECKOH, Tak M
COBPEMEHHOU (PU3UKH.

Hoes ecenepanuzayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (QpU3MKU OObETUHEH BOKPYT
¢usnueckux teopuil. Benyumm B Kypce siBisercss GopMHpOBaHKUE NMPEICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BELLIECTBE U IOJIE.

Hoesa cymanumapuzayuu. EE peanuzauus mnpeamnojaraeT HCIOJIb30BaHHE T'YMaHUTApHOTO
noTeHuuana (GU3N4ecKold HayKd, OCMBICICHHE CBSI3M pa3BUTHsA (UM3HUKH C pa3BUTHEM OOIIeCTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M SKOJIOTHYECKUMU MpoOIeMaMH.

Hoesn npuxnaonot nanpasnennocmu. Kypc ¢pu3Mku mpezmnonaraeT 3HaKOMCTBO C IIHPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.



Hoes skonoeuzayuu peanusyeTcsi TOCPEICTBOM BBEACHUS JJIEMEHTOB COJEp)KaHus,
MNOCBALIEHHBIX HSKOJIOTUYECKUM MpOoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C pPa3BUTHEM
TEXHUKA U TEXHOJIOTUH, a Takke OOCYXICHHs NpoOJeM palroOHaIbHOTO HPUPOAONOIH30BAHUS U
9KOJIOTHYECKOl 0€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (U3MKHM Ha YpOBHE CpelHero oluiero o0pa3oBaHUS
ABNAIOTCS  (pusmueckue Teopuu ((OPMHPOBAHME TPEACTABIEHUH O CTPYKType MOCTPOSHUS
¢usnueckoil Teopuu, ponu (HyHOAMEHTAIBHBIX 3aKOHOB U TNPUHIMIIOB B COBPEMEHHBIX
IPEJICTAaBICHUSX O MPUPOJE, TpaHUIAX MPUMEHUMOCTH TEOPHM, Al OMUCAHUS eCTECTBEHHO-
HAYYHBIX SBJICHHUM U MIPOLIECCOB).

CHCTeMHO-IEITETPHOCTHBIN MOAX0J B Kypce (DM3MKH peanu3yeTcs Hpexae BCEero 3a CYET
OpraHu3alii SKCIEPUMEHTAJIBHON JeATeNbHOCTH oOydatonmxcs. /s 06a30Boro ypoBHS Kypca
GU3MKM — 3TO HCIOJIB30BAHME CHUCTEMbl (POHTANBHBIX KPAaTKOBPEMEHHBIX HKCIIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPBIE B MporpamMMme 10 (HU3UKEe OOBCAMHEHBI B OOIIMHA CITHCOK
YUYEHHUYECKUX MPAKTHYECKHX paboT. BrpieneHne B ykKa3aHHOM IepeyHe JabopaTOpHBIX padorT,
MPOBOJUMBIX JJIsi KOHTPOJISI U OLEHKH, OCYIIECTBISIETCS YYaCTHUKaMHU 00pa30BaTeIbHOTO Ipolecca
UCXOAs M3 OCOOCHHOCTEW TMJIaHUPOBaHUS U oOcHamieHuss kabunera ¢usuku. [lpu sTOM
ofOecrieunBaeTcs OBJIaJieHUE OOYYaIOIMMUCA YMEHHUSMU TPOBOJUTH KOCBEHHBIE W3MEpPEHUS,
UCCIICIOBAaHHUST 3aBHCUMOCTEH (PU3MUYECKMX BEIMYMH M IIOCTAaHOBKY OIBITOB 10 IPOBEPKE
NPEIOKEHHBIX THITOTE3.

bonbiioe BHUMaHUE yaenseTCsl PEHICHUIO pacUE€THBIX U KayecTBEHHbIX 3a1ad. [Ipu stom nms
pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCA 3aJauyd C SIBHO 3aJaHHOW (U3UYECKON MOMAENBIO,
MO3BOJISIOIINE TIPUMEHSATH N3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3zeiia Kypca, Tak
U WHTETPHUPYs 3HAHWS U3 Pa3HBIX pa3aeinoB. s KauecTBEHHBIX 3afad MPHOPUTETOM SBISIOTCS
3aJaHusl Ha OOBSICHEHUE MPOTEKaHUsd (PU3MUECKUX SBIICHUH M MPOLIECCOB B OKPYXKAIOIICH >KU3HHU,
TpeOyrorire BeIOOpa pusndeckoid MOIEIH JIJIsl CUTyalllH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedboBanusiMu ®PI'OC COO k MarepuaibHO-TEXHUUECKOMY 00ECIIeUeHHUI0
ydaeOHOro mporecca 06a30BbIi ypoBeHb Kypca ()U3UMKH HA YPOBHE CpeaHEro oOIiero oOpa3oBaHHs
JIOJDKEH U3y4yaThbCs B YCIOBUSAX MPEIMETHOr0 KabuHeTa (U3UKU WIN B YCIOBHUAX MHTEIPUPOBAHHOTO
KaOMHeTa TpPEeAMETOB €CTECTBEHHO-HAyyHOro IwKiaa. B  kabuHere ¢GU3MKM JOKHO OBITh
HeoOxoaumMoe 1abopaTopHOe 000PYAOBAHKE AJIs BHIMOJIHEHHS YKAa3aHHBIX B IIporpaMMme no (Gpu3nke
YUEHHUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPAIIMOHHOE 000pyI0BaHHUE.

JleMoHCTpaiMoHHOe  00opynoBaHHe (OPMHUPYETCS B  COOTBETCTBMM C  IPUHIUIIOM
MUHMMAaJIbHON JOCTATOYHOCTH M OOECHeyMBaeT MOCTAaHOBKY IE€PEYUCIEHHBIX B MPOrpaMMe 10
¢u3uKe KIIOYEBBIX JIEMOHCTpAIMA JUIsl HCCIENOBAHUS HW3Y4aeMBIX SBICHHH W TPOIIECCOB,
IMITUPUYECKUX U PYHITaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpyAOBaHUE AJIS YUYEHHMUECKUX NMPAKTHUECKUX paboT GopmupyeTcs B BUIE
TEMAaTUYeCKMX KOMIUIEKTOB M o0ecleunBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temaruueckue KOMIUIEKTHI J1a0OpaTOpHOrO O0OpYAOBaHUS JIOJDKHBI  OBITh
MIOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIh30BAHUU AHAJIOTOBBIX M IM(POBBIX NPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU 1IENISIMU U3Y4YeHUs1 GUMKU B 00I1IeM 00pa30BaHUU SBISIFOTCA:

e (opMupoBaHHME MHTEpECA U CTpeMIICHHs 00yJarOIIMXCs K HAYYHOMY M3YUYEHUIO IPUPOJIbI,

pa3BUTHE UX UHTEIJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TMPEICTABICHMA O HAyyHOM MeTojAe TMO3HaHuiA U (OpMHpPOBaHUE

UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



(dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ylbTaTa W3Y4YCHHsS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

dbopMupoBaHUe yMEHHI OOBSCHATH SBJIECHUS C HCIOJIb30BAaHHEM (PU3MYECKUX 3HAHUU U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUe MPEICTaBICHU O poid (PU3UKHU AJI Pa3BUTHUS JPYTUX €CTECTBEHHBIX HaYK,
TEXHUKHU U TEXHOJIOTHUH.

JlocTikeHne STUX Iene oOecreynBaeTcsi pelIeHHEeM CIeNYIOIIUX 3a7ad B Ipolecce
U3YYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

npuoOpeTeHne CUCTeMbl 3HaHUN 00 OO0mUX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAs MEXaHUKY, MOJEKYIAPHYIO (U3UKY, AIEKTPOJAUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(DU3UKH;

dbopMupOBaHUE YMEHUN MPUMEHSTh TEOPETUUECKHE 3HAHUS JUIsl OObSICHEHUS (PU3HUECKUX
SBJICHUU B TIPUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIICHUN B IOBCETHEBHOM JKU3HU;
OCBOEHHE CMOCOOOB PEIICHUS PA3IUYHBIX 337a4 C SIBHO 33/IaHHON (PU3UUECKON MOJIENbIO,
3a[a4, MOAPA3yMEBAIOLIUX CAMOCTOATENbHOE CO3JaHKe (PU3NYECKOW MOJENH, aJleKBaTHON
YCITIOBHSIM 33J1a4H;

MOHMMaHUe (UBNYECKUX OCHOB U MPHUHIMIIOB JACWCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQICHUE METOJAaMH CaMOCTOSITEIbHOTO IUTAHUPOBAHHUS W TIPOBEACHHUS (HU3NIECKUX
OKCIEPUMEHTOB, aHAIN3a M MHTEPIPETAUH WH(POPMAIMU, ONMPECIICHHUSI TOCTOBEPHOCTH
MOJy4EHHOTO PEe3yNIbTaTa;

CO3/IaHUE YCIOBUH Il Pa3BUTHS YMEHUM NPOEKTHO-HCCIIENOBATEIbCKOM, TBOPUYECKOM
JESITEIbHOCTH.

Ha wu3yuenue ¢usuku (06a30BbIi ypOBEHb) HA YPOBHE CpeIHEro oOmero ooOpa3oBaHUA
otBoautcs 136 yacoB: B 10 kmacce — 68 vacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B

HEJIEIIO).

[Tpennaraemplii B mporpamme o (pu3uKe NepedyeHb J1a0OpaTOPHBIX M MPaKTHUECKUX paldoT
SBJISICTCSA PEKOMEH/I0BAaHHBIM, YUUTEIb JeJIaeT BEIOOP MPOBEAECHUS 1a00paTOPHBIX pabOT U OMBITOB C

y4ETOM

VHIUBUyJIbHBIX ocobOeHHoCTEH o0yyJaronuxcs.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o mnpupoje. Hayunsie MeToabl MoO3HaHUsI OKpyxkarouero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (U3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp m mecro ¢usuku B (HOpMHUpPOBaHMM COBPEMEHHON HaydyHOHl KapTUHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTENIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBmKeHHe. OTHOCHUTEIBLHOCTh MEXaHWYECKOro JBrkeHHs. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEIHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneitnoe paBmkeHue. J[BrkeHHME MaTepHalbHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTenbsHOE YCKOPEHHE.

TexHu4yeckne yCTpOWCTBA H MPAKTHUUECKOE MPUMEHEHWE: CHUIOMETp, JBMXKCHHUE
CHaps0B, LICTIHbIE U PEMEHHBIE MepeIayu.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UILUTFOCTPAINS KHUHEMATUUYECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpa3zoBanue NBMKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nrxeHus Tena, OpomeHHOro Mo/ YIIoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpasnenue ckopocTu npu JBUXKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JIBM>KEHHUS C LI€JIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOIICHMS  MEXAY  MOYTSIMH,  NPOHACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIKCHHUH C
Ha4aJIbHOW CKOPOCTHIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["anmies. [lepoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MarepuanbHOU ToOUYKU. Tpernii 3akoH HpI0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koapdumument tperans. Cuna conpoTHBICHHS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE INPHUMEHEHWE: NOAUIMIIHUKH, JBUKECHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABEME U NTaJCHUU.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B NPYXUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpoMCTBa M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJienu CTPOCHHS Ta30B, JKMAKOCTEH M TBEPABIX Tell M OOBACHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaudecTBo BeliecTsa.
[TocrosinHast ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
uaeanpHOro rasa. AOCOJIIOTHasg TemImepaTypa Kak Mepa CpeJHEl KHUHETHUYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. lllkana temneparyp KenbBuHa. ['a30oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHrne N30MPOLECCOB: U30TEpMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mogens, HILTIOCTPUPYIOIAas IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS HI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHnne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IABJICHHS U TEMIIEPaTyphl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUSL Pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HeEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprus 0lHOAaTOMHOTO
uJeanbHOro rasa. Bujsl Teronepenayu: TEIIONPOBOIHOCTh, KOHBEKIUSA, U3JIyUeHHE. Y IebHas
TEMI0EMKOCTH BellecTBa. KonudyecTBo TEIIOTHI MPH TEIUIONEepeaaye.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoieccoB B MpUpoe.

TemoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
Teru1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. {ukn Kapao u
ero Kod(hPUIMEHT TOJIE3HOTO NEUCTBHUS. DKOJIOTUUECKHIE MPOOIEMBI TETUIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: JBHUIaTellb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIHHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tejla MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH M3
OYTBUIKH TOJI JEHCTBHEM C)KaTOro BO3/yXa, HarpeBanue 3Qupa B JAaTyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATEIIsE BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO ABUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayxa. HaceleHHbIi nap. Y aenpHas TemoTa napooopa3oBaHuUs.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUSI OT JaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdublie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.

Kunkne xpucramasl. CoBpeMeHHble Marepuaibl. I[lnaBnenue u kpucramiumszauus. YJenbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHuueckne YCTpOMCTBA M MPAKTUYECKOE MMPUMEHEHUE: TUTPOMETP M IICHUXPOMETD,
KQJIOPUMETpP, TEXHOJOTHMM  TIOJYYEHUS COBPEMEHHBIX MAaT€pUAIOB, B TOM  YHCIIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTU BO3AyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzanust Ted. OJNEeKTpUyecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

B3aumopeiictBue  3apsnoB.  3akoH Kynona. TodeuHslli  2JIEKTpUYECKH  3apsi.
Onektpuueckoe mnone. HanpskéHHocTh anexTpuueckoro nois. IlpuHuun cynepno3uuuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTHU IIEKTPUYECKOTO MOJIS.

PabGora cunm oanekrpocratmueckoro mois. [lorenmuman. Pa3HOCTh  HOTEHIIMAIIOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JJIEKTPOCTATUYECKOM I10JIE. JIUDIIEKTpUUeCcKasi IPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBAa M IMPAKTHUUECKOE IIPUMEHEHHUE: DIIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allHTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1sl ydacTka Lenu.

DIIeKTpUUIECKOe CONPOTHUBIICHHE. VY nensHoe COMPOTHUBIICHUE BEIIIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE ITPOBOTHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DJIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONTPOTUBIICHHE UCTOUYHMKA TOKA. 3akoH Oma 11
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNIEeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIeKTpUUYECKHI TOK B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBonHuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJYIPOBOTHUKOB.
CgoiictBa p—N-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PAcCTBOpax M paciulaBax »3JEKTPOJIHUTOB. DJIEKTPOJIUTHYECKAs
Jucconuanus. DIEKTPOIIN3.

OneKkTpuueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIe MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
MpUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUJIMHBI, ITUTOMIAIHN
MOTNIEPEUHOT0 CEYEHUS U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3IAeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHUYECKOTO
AJIEMEHTA M OIlEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYIIEH CHIIBI  HCTOYHHMKA TOKAa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

MesxknpeamMeTHbIe CBS3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, Hay4YHbIA (DakT, rumore3a, (Qu3MUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCHHYC, TAaHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoecusn: mexanuueckoe JBM)KEHUE B JKUBOM npupoje, 1uddysus, ocMoC, TEII000MEH
KUBBIX OPTaHU3MOB (BHIIBI TEIUIOTIEPEIAuH, TEIJIOBOE PABHOBECHUE), IIEKTPHUECKUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPHABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTpUYECKHE
CBOWCTBA METAJJIOB, JIEKTPOJIUTHIECKAS TUCCOLUAIIHS, TaTbBAHHUKA.

leoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apOMeETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMKEHUI C UCIOIBb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJAOMET M Jpyrue), JBUTaTelb BHYTPEHHErO CropaHus, IapoBass TypOuHa, OBITOBOM
XOJIOMIIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOJIYUYEHHsI COBPEMEHHBIX MAaTEepPHUaioB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJIOIWMH,  3JEKTpocTaTHYecKass  3allluTa,  3a3eMJICHUe
JJIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEp, dJIEKTPOHArpeBaTelibHble IPUOOPBHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

OcBoeHue y‘I€6HOFO npeamMeTa «Pu3nka» Ha YPOBHE CpCIAHCTO O6IH€FO O6p330BaHI/I$I
(6830BLH>1 ypOBeHB) JOJIDKHO 00eCcIeunTh JOCTHIXXCHHUC CIICAYIOIIUX JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U MMPEAMCETHBIX O6pa30BaT€J'II)HI)IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHMs yueOHoro mpeamera «DHU3MKa» JODKHBI OTPaXKaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYHYaIOLIMXCSl PYKOBOJCTBOBATHCS C(OPMHUPOBAHHOM BHYTpEHHEH
MO3WLIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAlWi, NO3WTHUBHBIX BHYTPEHHHX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
paCIIMPEHHUE KU3HEHHOIO OIBITa U OIBbITA AEATEIBHOCTU B IPOLECCE PealM3alid OCHOBHBIX
HaIIpaBJICHUN BOCIIUTATEIIbHOM EATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  OO0ydaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOr0 00IIeCTBa;

NPUHATHE TPAAULMOHHBIX OOIIEUENIOBEUYECKUX T'YMAHUCTHUYECKUX U JEeMOKpPATHYECKUX
IICHHOCTE;



TOTOBHOCTb BECTH COBMECTHYIO JIESATEIBHOCTh B HHTEpEcax TpakJIaHCKOTro oOlIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTEeIbHON OpraHU3alu;

YMEHHME B3aUMOJEUCTBOBAaTh C COLMAJIBHBIMM HHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUSAMU U Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c(OpPMHPOBAHHOCTH POCCUHUCKOM Ipa)1aHCKOW UAEHTHYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSM POCCHMCKHX
Y4€HBIX B 0071aCTH (DU3UKU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIMI0 M IMPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIGHHOCTH, B TOM YHCJIE B I€ATEILHOCTH yUEHOT0;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOMUMUBOTO OYIYIIETO;

4) 3cTeTH4eCKOr0 BOCIIMTAHMSA:

ACTETHYECKOE OTHOILIECHUE K MUPY, BKJIIOYas ACTETUKY HAYYHOT'O TBOPYECTBA, IPUCYILETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpEC K pa3IUYHbIM cdepaM NpodecCHOHANBHON NeATETbHOCTH, B TOM YHCIE
CBSA3aHHBIM C (U3MKOW U TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu 1 peann3oBbIBaTE COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 001acTH (PU3UKH HA
MPOTSKEHUU BCEU KU3HU,

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYpBl, OCO3HAHHE TIJIOOATBFHOTO XapakTepa
HKOJIOTMYECKUX MPOOIeM;

IJIAHUPOBAHUE W OCYIIECTBJICHUE JIEWCTBUN B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
L[eJIEd yCTONYMBOIO Pa3BUTHUS YEIIOBEUYECTBA;

pacIlUpeHHe OIbITa JEATENbHOCTH HOKOJIOTMUYECKOM HANpaBJIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAaHUN 10 (pU3mKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTH (PU3NYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOH JIeATENIbHOCTH, TOTOBHOCTh B IIpOLIECCe N3YUeHUs (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATEIbHOCTh UHIMBUYaIbHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBUS
ba3oBble JJornueckne geicTBUs:
CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aAKTyalU3UpPOBATh MPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
OTIPENIETISATh eI JICSITEIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX IOCTHKEHUS;
BBISIBIIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEUHS B pacCCMaTPUBAEMBIX (DH3NUECKUX SBIICHUSX;
pa3pabaThIBaTh TUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAINM3a UMEIOIINXCS MaTepUAIbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;



BHOCUTb KOPPEKTUBbI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LEINSIM,
OLICHUBATh PUCKU MOCIEICTBUN AESTEIbHOCTH;

KOOPJAMHUPOBaTb M BBIIOJHATH pabdOTy B YCIOBHUAX PpEAIbHOrO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/JICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIeM.

ba3oBble nccienoBareibckme 1eiCTBUSA:

BJIAJCTh HAYYHOH TEPMUHOJIOTHEH, KIIOUEBHIMU TOHSATHSAMH M METOJaMH (U3NYECKOM
HAYKH;

BJIQ/IETh HABbIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 00JacTu
¢u3uKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOMCKY METO/IOB PEIICHHS 33134
($U3UIeCKOro conepKaHusl, IPUMEHEHHUIO PA3IMYHbIX METOI0B TIO3HAHMS,

BJIQJIETh BHUJAMHU JIEATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETALHH,
npeoOpa3oBaHMI0 M NPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CHUTYyallUsX, B TOM YHCIE MpPH
CO3/IJaHUHU Y4EOHBIX MTPOEKTOB B 00J1aCTH (DU3UKH,

BBISBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJM3UpOBaTh 3aJadyy, BbIABUIATH
TUNoTe3y €€ pelleHus, HaxXxOAUTh AapryMEHTHhI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U (PopMynHpoOBaTH COOCTBEHHBIE 33Jaud B 0OPa30BATEIbHOU AEATEIHHOCTH, B
TOM YHUCIIE IPU U3YYCHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETb NIEPEHOCUTH 3HaHUS N0 (PU3HKE B IPAKTUYECKYIO 00JIACTh KU3HEIESTEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTei;

BBIIBUTATh HOBBIE UJI€H, MPEJIaraTh OPUTHHANBHBIE MTOAXOAbl U PEIICHHUS,

CTaBUTh MPOOJIEMBI U 33]]a4uH, TONYCKAIOIINE albTEepPHATUBHBIEC PELLICHUSI.

Padora ¢ undpopmanmeii:

BJIaJICTh HaBbIKAMH MOJY4YeHUs MH(GOpMAIMKM (U3NYECKOTO COJAEpkAaHUS U3 UCTOYHUKOB
pa3sHbIX THIIOB, CaMOCTOSITENIBHO OCYLIECTBJISATh IIOMCK, aHAJIM3, CUCTEMATHU3ALMI0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMUHbIX BUAOB U (JOPM IIPE/ICTaBICHMUS;

OLICHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

UCITOJIb30BaTh CPEACTBa MH(OPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJIOTHI B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPIraHU3ALMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, TPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMacCHOCTH;

CO3/1aBaTh TEKCThl (IM3UYECKOIO COAEP)KaHUS B pa3IMyHBIX (opMmaTax C y4ETOM
Ha3HayeHWs WHGOpPMAllMM © I1EJNEeBOM ayAWTOPHH, BBIOUpas ONTUMAaIbHYIO (GopMy
MIPEJICTaBICHUS U BU3YyaIH3aI1H.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:
OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOM NESATEIHHOCTH;
pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IMKTEHI;
pPa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOYKY 3pPEHHUS C HCIIOIb30BAHHUEM S3BIKOBBIX
CPEICTB;
MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHMBHUIyaIbHON paboThI;



BBIOMPATh TEMAaTHKy W METOIBI COBMECTHBIX ACHCTBHI ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)KJJOT0O WieHa KOJUICKTHBA,;

MNpUHHUMATL LCJIU COBMECTHOM ACATCIIbHOCTH, OPraHU30BbIBATH W KOOPAWHHUPOBATH
JEeUCTBUSL 10 €€ JOCTH)KECHMIO: COCTAaBIISITh IUIAH ACHCTBUI, paclpeiessiTh poNd C y4ETOM
MHEHHH YYaCTHHKOB, 00CYXIaTh Pe3yJIbTaThl COBMECTHOM PabOTBHI;

OLICHUBATb KA4YCCTBO CBOCT'O BKJIaJa M KAXKAOI0 yYaCTHUKA KOMAaH/bI B O6H_[I/If/'l pe3yiabTart
10 pa3pabOTaHHBIM KPUTEPHSIM;

Hpe/uiaraTb HOBBIE HPOEKTHI, OLICHHBATh MU C IO3ULUM HOBHU3HBI, OPUTHHAIBHOCTH,
HPaKTUYECKOI 3HAYMMOCTH;

OCYILICCTBIISATh TIO3UTHBHOE CTPATETMUECKOE TOBEACHHE B PA3IMYHBIX CHUTYalUsX,
MMPOSABJIATE TBOPYCCTBO U BOO6pa)K€HI/Ie, OBITh WHHUIIUMATHUBHBIM.

PeryasiTuBHbIEe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHS
Camoopranusauus:

CaMOCTOSITENIFHO OCYIIECTBIISITh IMO3HABATEIBHYIO JEATENBHOCTh B 00JacTH (U3MKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTENIbHO COCTABJIATh IUIAH PELICHUS] PAacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBIITOJIHEHHUSI TMPAKTHYECKOH paboThl ¢ y4ETOM HMMEIONIMXCS PEeCypcoB, COOCTBEHHBIX
BO3MOJKHOCTEH U IIPEAIIOYTECHMI;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAaHHBIN BBHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO HPYAULMH B 00JacTH (UBHKH,
MOCTOSTHHO MOBBIILIATh CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
Y MBICJIUTENBHBIX IIPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUI;

MCIIOJIb30BaTh MPUEMBI peIeKCUH JIJIS OLIEHKH CUTYalluH, BBIOOpa BEPHOTO PELICHMUS;

YMETbH OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 X CH)KEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX NP aHAJIU3€E PE3YJILTATOB AEATEIbHOCTH;

NPUHUMATH ce0sl, TOHNMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

INPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB EATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OLIMOKU.

B mporecce 1OCTHKEHMS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOrpaMMBbI 110 (PU3UKE IS
YPOBHsI CpefHEero o0Iero o0pa3oBaHus y O0yUYarOIIMXCS COBEPIICHCTBYETCS AMOIMOHATBHBIN
MHTEJJIEKT, MPEANoaralonuil chopMUPOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SYMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpEeTryJIUpOBaHUs, BKJTIOYAIOIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;



BHYTPEHHEN MOTHMBALIMM, BKJIIOYAIOLICH CTPEMJICHME K JOCTHKECHUIO LEIU U YCIEXY,
ONTUMM3M, HHULIMATUBHOCTh, YMEHUE IEHCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh NOHMMATh AMOLMOHAIBHOE COCTOSHHUE APYTuX,
YUUTHIBATh €r0 MPH OCYIIECTBICHUN OOLIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JPYTUMU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenusi B 10 kJjacce npeaMeTHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHHUKH M TE€XHOJIOTHM, B MPAKTUYECKOU
JIeATEIbHOCTH JIFOCH;

YYUTHIBATh TPAHMUIBI TPUMEHEHUS W3YUEHHBIX (PU3MUECKUX MOJENeH: MaTepuallbHas
TOYKa, MHEpUUAIbHAs CHUCTEMa OTCY€Ta, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA ra3, MOJEIU
CTPOEHHUSI Ta30B, KUJAKOCTEH M TBEPABIX TEJ, TOYEUHBIH AIEKTPUUECKUHN 3aps] IPU pELICHUU
buznyeckux 3aaay;

pacnio3HaBaTh (PU3WYECCKHE SBIICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BELIECTBA M 3JIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJMHEHHOE IBUKEHHE, CBOOOAHOE MaJeHHE Te,
IBUKEHHE 10 OKPYXXHOCTH, HHEpLUs, B3auMmozeicTBue Ten, auddysus, OpoyHOBCKoOe
JBUKECHHUE, CTPOCHHUE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMaA TeJ NpU HarpeBaHUU
(oxJ1aXx/1eHNH ), TEIJIOBOE PAaBHOBECHE, CIIAPEHUE, KOHIEHCAIs, [JIaBJIE€HUE, KpUCTAIIIN3alus,
KHUIIEHUE, BJIAXXHOCTh BO3/yXa, IOBBILICHUE JAaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM
COCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSHMs raza B HM30IpOLECCaX, JJIEKTpU3aLus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

ONMCHIBaTh MEXaHMUYECKOE JIBM)KEHUE, UCIOJb3Ys (PU3MUECKHE BEJIMYMHBI: KOOpJUHATa,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHjla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHIMaJbHAs SHEpPrus, MexaHudeckas padoTa, MeXaHHUYECKass MOUIHOCTb;, MpHU
ONMCAHWU TPABUIBHO TPAKTOBaThb (PU3MUECKUNM CMBICH HCHOJIb3YEMBIX BEIWYMH, MX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTrUMH BEJIMUYUHAMH,

ONMCHIBATh HM3YYEHHBIE TEIIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBICHMS, HCIIOJIB3Ys
¢usnueckue BEIMYMHBL: JaBIIEHUWE Ta3a, TeMIepaTypa, CpeAHssi KHUHETHYecKas JHeprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBaJApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprus, padora rasa, Kod(pQHUIMEHT MOJE3HOr0 JIEHCTBUS TEIUIOBOIO
JIBUTATENIS; IPU ONMMUCAHUM MTPABUIIBHO TPAKTOBATh (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
uX OOO3HAYEHWS M EIUHMIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOLIUE JAaHHYIO (PU3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONMCHIBATh U3YYEHHBIE JJIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTONb3Ys (PU3NUYECKUE BETUYMHBL AJIEKTPUUYECKUH 3apsijl, dJIEKTpUYECKOe IoJIe,
HANpsDKEHHOCTh TIOJIS,, MOTEHILMal, pPAa3sHOCTh IOTEHIMAJIOB; IPU ONUCAHUHM MPABHIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCIIOJNBb3YEMbIX BEJIWYHH, WX OOO3HAUYEHUS U EIUHMIIBI;
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;



aHAJU3UPOBaTh (PU3MUECKUE IMPOLECCHl U SIBICHUS, UCHOJb3ysd (DU3MUECKHE 3aKOHBI U
IMPUHIUIBL: 3aKOH BcemMupHoro taroreHus, I, II u III 3akonsl HprooTOHA, 3aKOH COXpaHEHUs
MEXAHUYECKOM dHEPruu, 3aKOH COXPaHEHMsI UMITYJIbCA, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIIPaBUS MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEUICCTBA, IAa30BbIC 3aKOHBI, CBSA3b CPENHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKECHUS
MOJIEKYJ C aOCOJIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4eCcKoe BBIPAKEHHUE U YCIIOBUS (IPaHUIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIKUH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nnyaTh yCIoBUS MX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

BBINOJIHATh SKCIEPUMEHTHI IO HCCICAOBAHHUIO (DU3MUYECKUX SBICHUH U TPOLIECCOB C
UCMOJIb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEpPEHUH, Hpu 3ToM  (OpPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTb YCTAHOBKY M3
IPEJJI0AKEHHOTO0 000PYAOBAHUS, TPOBOAUTD ONBIT U (OPMYJIUPOBATEH BHIBOIBI;

OCYILIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
HOTPEIIHOCTEN U3MEPEHMUIA;

UCCIIEIOBATh 3aBHCHUMOCTH MEXIY (U3MUECKUMH BEIMYMHAMH C HCIIOJIb30BAaHHEM
OpSAMBIX W3MEPEHUH, IMpH OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBATh pE3yJIbTaThl
HOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, J1€JaTh BBIBOAI
10 pe3yJbTaTaM MCCIIEN0BaHNUS;

coOnronarh mnpaBuia 0O€30IaCHOIO TpyAa IMPU HPOBEACHUM HCCIEJAOBAaHUNH B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATEILCKOM M  IMPOEKTHOW JESATEIBHOCTH C
UCIOJIb30BAHUEM U3MEPUTENbHBIX YCTPOMCTB U J1AOOPaTOPHOI0 000PYyA0BaHUS;

pewiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuyecKkol MOJENbI0, HCIOJIb3Ys
¢u3nyeckue 3aKOHbI M MIPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4d BHIOMPATh (PU3NYECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMBbIE IJs €€ peleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUecKoi BEIMUHHBI,

pelaTh KayeCTBEHHBIE 3aJaud: BBICTPAUBATH JIOTMYECKH HENPOTUBOPEUYMBYIO LIETIOYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIEC 3aKOHBI, 3aAKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIOJIb30BAaTh NPU pPELIEHUM Y4eOHBIX 3a7jad COBPEMEHHbIE HH(OPMAalOHHbIE
TEXHOJIOTUU JUI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMH U TPEACTaBICHUS yueOHOU U
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuy, MOIYYEHHOM M3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIy4aeMyro HH(OpMaINIO;

IPUBOJIUTH NMPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTH;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUSA N0 (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHHUs 3/10pPOBbs U COOIIIOIEHNS HOPM IKOJIOTHYECKOTO TTOBEJCHHS B OKpY>KalolIel cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, IUIAaHUPOBATh paboTy
TPYMNIIbI, palMOHAIBHO paclpeneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJIaPTHBIX CUTYalUsIX, a/IeKBATHO OLIEHWBATh BKJIAJ Ka)JOr0 M3 yYaCTHUKOB TPYIIIbI B
peleHne paccMaTpuBaeMon IPOOIIEMBI.

TEMATHUYECKOE IINTAHUPOBAHHUE

Nern | HaumeHoBaHuUe pa3/iesioB H TeM NMPOTrPaMMbI KoimuecTBo




n/ 4acoB

1 ®u3uka — Hayka o npupoje. Hayunsie MeToAbl TO3HAHKS OKPYXKAIOLIErO 1
Mupa

5 Pounb 1 MecTo Gu3uku B JOpMUPOBAHUU COBPEMEHHON HAYYHOU KapTHUHBI 1
MHpa, B IPAKTUYECKOHN ACSITEIBHOCTHU JIIOIEH

3 Mexanuyeckoe aBuxeHrue. OTHOCUTEIbHOCTh MEXaHUYECKOTO JABUKCHUS. 1
Ilepemenienue, CKOPOCTh, YCKOPEHUE
PaBHOMEpHOE IPAMOJIIMHEWHOE JBUYKEHUE
PaBHOYCKOpEHHOE NPAMOIMHENHOE IBUKEHUE
CBoOoaHOe majieHne. Y CKopeHrue CBOOOTHOTO TaACHUS 1

v KpuBonunerinoe nBuxenue. [[BUkeHne MaTepuaibHOM TOYKHU 11O 1
OKPYXHOCTHU

8 [Ipunuun otHOCcUTENbHOCTH ['anunes. HepuuaibHble CUCTEMBI OTCUETA. 1
ITepBbIii 3ak0oH HproTOHA

9 Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoii 3akon 1
HproToHa 1711 MaTepUaIbHON TOUYKHU

10 Tpernii 3akoH Hpr0TOHA 17151 MaTEpPHAIIBHBIX TOYEK 1

1 3akoH BceMupHoro taroreHus. Cuna tsoxectu. [lepas kocMuueckas 1
CKOPOCTh

12 Cuna ynpyrocru. 3akoH I'yka. Bec tena 1

13 Cuna tpenus. Koapounuent tperns. Cuna COpOTHBICHUS TIPH 1
JBUKEHUHU TeJia B )KUIKOCTH WJIU ra3e

14 [ToctynarensHoe 1 BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeENa. 1
MowmeHT cuibl. [1nedo cumnbl. Y ciaoBus paBHOBECUS TBEPAOTO Tela

15 NMnynbsc MaTepralibHONM TOUKH, CUCTEMbI MATEPUATIbHBIX TOUEK. 1
NMnynbe cuiibl. 3aKOH COXpaHEHUs! UMITyJIbca. PeakTHBHOE JBUKEHUE

16 Pabora u momHoCcTh cuibl. KuHeTnueckas sHeprusi MaTepualibHOM TOUKH. 1
Teopema 00 U3MEHEHNH KMHETHUECKOW SHEPTUU
ITorenumanbHas sHeprusd. [loTeHManbHas YHEPTUs yupyro

17 nedhopMupoBaHHOM NpyXUHBL. [loTeHIIMaNbHAs YHEPTUA Tea BOIM3U 1
MIOBEPXHOCTU 3eMJIU
[ToreHunanbHbIe U HEMOTEHIMATbHBIE CUIbl. CBA3b pabOThI

18 HEMOTEHUHUAIbHBIX CHUJI C U3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBbI 1
Tel. 3aKOH COXpaHEHHs] MEXaHUYECKON IHEPTHH
JlaboparopHas padota «MccrnenoBanue cBI3u pabOThI CUIIBI C

19 M3MEHEHHEM MEXaHWYECKOM SHEPruu Tella Ha MPUMEPE PACTKEHUS 1
PE3UHOBOTO KIyTa»

20 KonTponbnas pabota mo teme «KunemaTtuka. J[uHaMmuka. 3aKOHbI 1
COXpaHEHHUS B MEXaHHUKE)

21 OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPUH. 1




BpoynoBckoe nemxenue. Auddysus

Xapakrep JBUKEHUS U B3aUMOJCHCTBUA YacTUL Beulecta. Moxenu

22 CTPOEHUS Ira30B, )KUIAKOCTEU U TBEPABIX TEI !

23 Macca monekyn. KonnuectBo BemectBa. [locrosanas ABoraapo 1

24 TermmoBoe paBHoBecue. Temneparypa u €€ uzmepenue. llkana 1
temneparyp Llenbcus

25 Wneanpheiii raz3 B MKT. OcHoBHOe ypaBHeHne MKT 1

26 AOGcomoTHas TemrepaTypa Kak Mepa cpeiHel KHHETUYECKOW SHEepruu 1
JIBU>KEHUS MOJIeKyJl. Y paBHeHue MenaeneeBa-Knaneiipona

27 3akoH JlambToHa. ['a30BbIC 3aKOHBI 1

28 JlabopaTtopHast pabota «MccnenoBanue 3aBUCUMOCTU MEXKITY 1
napaMeTpaMu COCTOSTHUS Pa3peKEHHOTO ra3ay

29 M3omporieccrl B H1eaIbHOM Ta3e U UX rpaduuecKoe MpeICTaBICHNE 1
BHyTpeHHss sHEprusi TepMOIUHAMUYECKOM CUCTEMBI U CIIOCOOBI €€

30 u3MeHeHus. KonnyecTBo TemnoTsl U pabota. BHyTpeHHsIs sHEprus 1
OJIHOATOMHOTO HJIeaIbHOIO Ta3a

31 Bune! Tennonepenaun 1

39 VY nenpHas TEIII0EMKOCTh BenlecTBa. KonnmdecTBo TeroTsl Ipu 1
Teruionepenaye. AquadaTHeIi mpouecc

33 [TepBblii 3aKOH TEPMOAMHAMUKH U €r0 IPUMEHEHHUE K U30Ipolieccam 1

34 Heob6patumocts nporeccoB B mpupoe. BTopoit 3akoH TepMOAMHAMUKH 1

35 [Tpunun nevicteus n KII/] TernmoBoi ManHbI 1

36 Hukn Kapuo u ero KITJ{ 1

37 DKOJIOTHYECKUE TTPOOIEMBbI TEIIJIOIHEPTETHKU 1

38 Ob6o6maromuit ypok «MonekynsipHas ¢puznuka. OCHOBBI TEPMOJUHAMUKH» 1

39 Kontponbnas padora no teme «MonekynsipHast puznka. OCHOBBI 1
TEPMOIMHAMHUKIY

40 [Tapoo6pa3oBanue u kKoHaeHcalus. Vcapenue u KurneHue

41 AOcComoTHas M OTHOCUTEIbHAS BIAXXHOCTh BO3yxa. HachlmmeHHbIii map 1

42 Tépnoe Teno. Kpucranmnuueckue u amopdusbie Terna. AHU3OTPOIHUS 1
CBOICTB kpucTamioB. XKuakue kpuctamibl. COBpeMEHHbBIE MaTepHAIIbI

43 [TnaBneHne M KpUCTAJUTA3ANUs. Y JelTbHAs TEIUIOTa TUTaBJICHHS. 1
CyO6numarus

44 YpaBHeHHEe TEIJI0BOTO OanaHca 1

45 DnekTpu3anus Tell. DNeKTpUudecKui 3apsia. J{Ba Buaa dIeKTpUIecKuxX 1
3apsI0B

46 [TpOBOAHHKH, TUAICKTPUKH U TIOTYITPOBOIHUKHU. 3aKOH COXPAHCHUS 1
AIEKTPUUECKOTO 3apsizia

47 Bsaumopeiictue 3apsanoB. 3akoH Kynona. ToueuHslil anekTpuueckuii 1




3apsn

Hanpstsxk€HHOCTB 25eKkTprudeckoro nois. [IpuHnun cynepno3unun

48 ANEKTPUYECKUX MOJIeH. JINHUKA HaNpsy)KEHHOCTH

49 Pabora cui anexkrpocraruyeckoro nois. [lorennuan. Paznocts
MOTEHIINAJIOB

50 [TpoBOAHMKY U TUAIIEKTPUKU B AJIEKTPOCTATUYECKOM IIOJIE.
Jusnektpudeckasi MIPOHUIIAEMOCTb

o1 OnexrpoéMkocTs. Konnencarop

59 DNEeKTPOEMKOCTh TIOCKOT0 KOHJIEHCATOpa. DHEPrusl 3apssKeHHOTO
KOHJIeHCaTopa

53 JlaGopaTtopHas padota "M3mepeHne 3IeKTpoEMKOCTH KOHIeHcaTopa"
[TpuHIMIT NEHCTBYS U TPUMEHEHNUE KOHICHCATOPOB, KOITMPOBAILHOTO

54 anmnapara, CTpyHHOT0 IpUHTEpa. DJIEKTPOCTaTHUECKAsl 3allUTa.
3azemileHre AIeKTPONprUOOpPOB

55 DIIEKTPUUYECKHI TOK, YCIOBHSI €T0 CyIecTBOBaHUs. [10CTOSHHBIN TOK.
Cwuia Toka. Hampsixenue. Conportuienue. 3akoH Oma 11 y4acTka 1enu
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COSAMHEHNE

56 npoBoIHUKOB. JlaboparopHas paboTa «/3ydeHne cMenaHHOTO
COCJTMHEHUS PE3UCTOPOBY

57 Pabota 1 MOITHOCTB AJIEKTpUUECKOro Toka. 3akoH Jxoynsa-Jlenna
3akon OMa a1 IOJIHOM (3aMKHYTOM) ayiekTpudeckoi nenu. Koporkoe

58 3ambikaHue. JlabopatopHas pabora «M3mepenue J/]C nctounnka Toka u
€ro BHYTPEHHETO COMPOTUBIICHHUS

59 DNeKTpOHHAS TPOBOJAUMOCTH TBEPIBIX METAJUIOB. 3aBUCUMOCTH
COIMPOTHBIICHUS METALJIOB OT TeMIieparypbl. CBEpXIIPOBOIUMOCTh

60 DneKTpuuecKkuii TOK B BakyyMe. CBONCTBA 3NIEKTPOHHBIX MTyYKOB

61 [TomympoBOIHUKH, UX COOCTBEHHAs U IPUMECHAsI TPOBOAUMOCTD.
CaoiicTBa p—n-niepexoa. [TomynpoBogHUKOBBIE TPUOOPHI

62 DNEKTPUYECKHUIA TOK B paCTBOPAX M PaCIIaBax JICKTPOJIHUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUAUS. DIEKTPOIIN3

63 DIIeKTpUUYECKHil TOK B razax. CaMOCTOATENbHBIN 1 HECAMOCTOSTEIbHBII
pazpsaa. Monnus. [1na3zma

64 DnekTpudeckue MpruOOphl U YCTPOMCTBA U UX MPAKTUIECKOE TPUMEHEHHUE.
[TpaBuia TeXHUKH 0€30MaCHOCTH

65 Ob6o06maromuit ypok «1eKTpOAMHAMHUKA
KonTtponbnast pabota mo teme «nekTpoctatuka. [locTosHHBIN

66 AJIEKTpUYECKU TOK. TOKHM B pa3nuvHbIX cpenax» /Beepoccuiickas
IpOBepOYHas padoTa MpH MPOBEICHUN Ha OyMa)KHOM HOCHTEIIE

67 PesepBHblit ypok. KonTponbHas paboTa no teme "DiaeKTpoguHamMuKa'

68 PesepBHeiit ypok. O6o0marommii ypok mo remMam 10 kinacca
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. I'.4. Msxuies, b. b. byxosues, H.H. Corckuit ®usuka 10 ki. ®uzuka 10 knacc.
bazoBelii u yrinyOnenHsiii ypoBeHb. YueOHHK. Mocksa. [Ipocsemenne, 2020 r.

2. I'. 4. Mskuiues, b.b. byxosues, B.M. YUapyrun ®@usuka 11 knacc. ba3oslii u
yriyOJIeHHbIH ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue. 2020 r.

3. A.I1. PermkeBuy. COopHUK 3a1a4 1o ¢puszuke. Mocksa, poda, 2005 - 2019 1.

4. Co6opnuk 3anau o ¢usuke 1t 9 — 11 xkmaccos. CocraBurens [ H. Crenanosa. M.

«IIpocemienuer», 1996 r.

METOANYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

1. I'.4. Msaxkuues, b. b. byxosues, H.H. Corckuii ®u3uka 10 k. @usuka 10 knacc.
basoBblil 1 yrinyOneHHsli ypoBeHb. YueOHUK. MockBa. [Ipocsemenue, 2020
2. I'.4. Mskues, b.b. byxosues, B.M. YUapyrun ®usuka 11 knacc. ba3oblit u
yri1yOneHHbIH ypoBeHb. YueOHuk. Mocksa. [Ipocsemienue. 2020
3. A.I1. PeivkeBuu. COopHUK 3a1a4 o ¢usuke. Mocksa, poda, 2005 - 2019 r.
4. COopHuk 3anay no ¢usuke 1151 9 — 11 knaccos. CocraButens [.H. Crenanosa. M.:
«IIpocsemienuey, 1996 r.
S. 10.A. Caypos. @usuxka. [Toypounsie pazpadotku. 10 knacc. ITocobue ns
obmeo0pa3oBarenbHbIX opranusanuii. Mocksa. [Ipocsemnienue. 2015
6. 10.A. Caypos. ®usuka. [loypounsie papadotku. 11 kimacc. [Tocobue mis
o01ieo0pa3oBarenbHbIX Opranu3annid. bazoBelil u yrinyOieHHbIN ypoBeHb. MOCKBa.
IIpoceemienue. 2017 r.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

XKupas pusmka: odyvaromias nporpamma, http://www.int-edu.ru/soft/fiz.html

Ypoxku ¢u3uku ¢ ucrnoib3oBanueM MHTepHeTa. http://www.phizinter.chat.ru/

®usuka.ru. http://www.fizika.ru/

dusuka: Kowiekuus onslTos. http://experiment.edu.ru/

dusmKa: 37IeKTPOHHAS KOJUIEKIIHA OnbITOB. hitp://www.school.edu.ru/projects/physicexp
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