MNOACHUTEJIbHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IOJOXEHHH M TpeOOBaHHWI K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, TmpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHusi y4eOHOro
npenmera «®Du3uka» B 0oOpa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir  Denepanuu,
peaTn3yoNX OCHOBHBIE 00pa30BaTEIbHbBIC IPOTPAMMBI.

Copepxanue mporpaMMbl Mo (hU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHUU ux ¢Gu3NKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusM PI'OC COO k miIaHUpPyEeMbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKXKE YYUTHIBAET HEOOXOIMMOCTh pealH3allii MEKIIPEIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAayYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIC 1€ M3y4YCHUs (U3UKU HA YPOBHE CPEIHEro oO0IIero oOpa3oBaHUs, IJIAHUPYEMbIE
pe3ysbTaThl OCBOEHHUS Kypca (HU3UKU: JIMYHOCTHBIE, METANpPEJAMETHbIE, NpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIAaHUpPYEMbIE PE3yNbTAaThl OCBOCHHUS Kypca PU3MKHU Ha 6a30BOM ypOBHE, B TOM YHUCIIE

MpeIMETHBIC PE3yAbTAThI MO r0JIaM O0yUYEHUS;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOydeHus.

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YYEOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKIIQJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
[konpHBIH Kypc GU3UKM — CHCTEMOOOpA3YIOIUN [ €CTeCTBEHHO-HAYYHBIX Y4E€OHBIX
IPEIMETOB, MTOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, H3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN OIpeleNsieT XapakTep W pa3BUTHE pPa3zHOOOpa3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepHaJoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue puU3MKu BHOCUT OCHOBHOW BKJIAJ] B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aroImuxcs, B GopMUpOBaHUE YMEHUI
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPYU BHIIOIHEHUHU UMHU Y4EOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca ¢u3uKku JUIst ypOBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 TIOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B cooTBeTCTBUM C Hel MaTepua Kypca Gpu3nKi 00beJUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBAHHE IPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpeanosiaraeT UCMOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NYecKoil HayKH, OCMBICIIEHUE CBSA3U PAa3BUTHUS (PU3UKHU C pa3BUTHEM OOILECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku npeanonaraeT 3HaKOMCTBO € IIHUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes »skonozusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUs,
MNOCBALIEHHBIX 3KOJIOIMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0JIeM palliOHaIBbHOTO PUPOAOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((HOpMUpOBAHUE TMPEACTABICHUI O CTPYKTYpe MOCTPOEHUs
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOJE, IPaHUIAX MPUMEHUMOCTH TEOPHMA, IJI ONUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-IeATEIbHOCTHBIN MOJIX0 B Kypce (PU3UKH peau3yeTcs MpekIe BCero 3a cuér
OpraHHu3aIy YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS M OLEHKH, OCYIIECTBISIETCA Y4YaCTHHKAaMH 00pa3oBaTEIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTomMm
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIUYUH U TOCTAHOBKY OIBITOB MO MpPOBEpKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4d C SIBHO 33JJaHHON (PM3UYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh W3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak U UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIe >KU3HHU, TpeOyromue BbIOOpa (U3UUECKOW MOJCIH JIS CHTYaIlMH IMPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0miero o0pa3oBaHUs JIOJDKEH M3y4aThbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (PU3MKH WM B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUECKHMX TIPAKTHYECKUX pPadOT W JIEMOHCTPAIIOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTAaTOUYHOCTH M 00ECHeYMBaeT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamme 1o
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBaeTcsi B pacdy€ére OAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcsi. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpHOro OOOpPYIOBaHUS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYAIOUIMXCA K HAYYHOMY H3YYEHHUIO

HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE IMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBJICHHSIM;



dbopMUpOBaHKUE HAYYHOTO MHUPOBO33PECHUS KAaK PE3yJIbTaTa U3y4eHHUs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTAaBICHUN O POIM (PU3UKU ISl PA3BUTHSL IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOAMHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN MPUMEHSATH TEOPETUYECKUE 3HaHWUSI Ui OOBSCHEHUS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEIICHHUS PA3IUYHBIX 3a/Jad C SBHO 3aJlaHHOW (u3HuecKoi
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPEY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
OKCIIEPUMEHTOB, aHaJlM3a M  UHTepHpeTanuu  HUHQOpMaluH,  OmpeiesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTara;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUHN MPOEKTHO-UCCIEI0BATENIbCKON, TBOPUECKON
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme mo Gpusnke nepeyeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUsA OKpyXkaroumero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runoressl. dusnueckue
3aKOHBI ¥ TeOpuH. [ paHUIIbI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpMHIIUIT COOTBETCTBHSL.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHUM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
IIPaKTUYECKON NEeATEIbHOCTH JIIOIEH.

Jlemoncmpayuu
AHanoroBblie U ITU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIsl CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMH HA OCU CUCTEeMbl KoopAauHaT. ClioKeHHE NMepeMEIIeHU 1
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U NIEPEMEIICHHUS MaTEPUAIbHONW TOUYKH OT BPEMEHH.

CBoOonHoe najeHune. Y cKkopeHue cBOOOAHOTO MaeHUS.

KpuBonuueiiHoe naBmxeHue. [[BUkeHHEe MaTepUalbHOW TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOW I10 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTh, JMHEHHas CKOpocThb. llepuon m
yacToTa oOpaieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHuueckue yCTpoMCTBA M MPAKTHUECKOE MPUMEHEHHUE: CIUJIOMETpP, IBUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, UIUTFOCTPALINS KHWHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

HabGmonenue nerkenus teaa, OpOIIEHHOTO MO/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO TMaICHHUS.

HamnpaBnenue cCkopocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHne HepaBHOMEPHOTO JBUKEHUS € LIETIbIO ONPEAETICHUS MTHOBEHHON CKOPOCTH.

WccnenoBanne  COOTHOMICHHMsSI  MEXKIYy  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBAaTEIbHbIE paBHbIE MPOMEXKYTKM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuenue ABMKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yuenne nBuxeHus Teaa, OpPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuaiun otHocutenbHOCTH ['anuies. [lepBoiit 3akoH HeroToHa. MHEpLManbHbIE CUCTEMBI
oTcUéra.

Macca Ttema. Cwmma. Ilpunmun cynepno3unmu cui. Btopoit 3akon HerooTona st
MaTtepualibHOM TOUku. TpeTuit 3akoH HbroToOHa 711 MaTepralibHBIX TOYEK.



3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckass CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Buabl Tpenust (mokosi, ckoyibxkeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koo duuuent tpenus. Cuiaa conpoTHBICHUS
IIPU ABUKEHUU TeEJIa B KUJKOCTH WM rase.

[TocTynaTensHOE M BpalaTeIbHOE ABMKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cubl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcinoBus paBHOBECHS
TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE MPUMEHEHUE: MOAIIUIHUKY, JABUKCHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMaruu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecus: TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHue ABMKeHUs OpycKa 110 HAaKJIOHHON IJIOCKOCTH.

HcenenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYKMHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TEJIa, UMEIOLLETO OCh BPaALCHUS.

Tema 3. 3akoHnbl cOXpaneHusn ¢ MexanHukKe

HNmnynsc MatepralibHOM TOUYKHU (Teda), CUCTEMBbl MaTepUaIbHBIX TOueK. MMmysbe cubl
M3MEHEHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE IBUJKEHUE.

Pa6oTta cunbl. MOLTHOCTH CHJTBI.

Kunernyeckass sHeprus mMaTepuanbHONW TOYKU. Teopema 00 WM3MEHEHMHM KHHETHYECKOU
DHEPIHH.

[TorennuanbHas sHeprus. [loTeHuManbHas sHEPrys ynpyro AeGpopMUPOBaHHON MPYKUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3eMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHUEM MEXaHWYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUS! MEXaHUYECKOW SHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U INPAKTUYECKOE NPUMEHEHME: BOAOMET, KOIEP, MPYKUHHBIN
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[lepexon moTeHNIMAIBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3yuenune aOCONIOTHO HEYNPYroro yaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOThl CUJIbl C M3MEHEHHEM MEXaHMYECKOM SHEpruu Teia Ha
IIPUMEPE PACTSIKEHUSI PE3UHOBOTO JKI'yTa.



Paszgea 3. MoJsiekyJsipasi pM3uKa 4 TEPMOAHUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopun

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUU U MX OTBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxenue. Juddysus. XapakTep ABMKEHUS UM B3aUMOJICHCTBUS UYACTHI]
BelecTBa. Mojenu CTpOEHHUsS Ta30B, XUAKOCTEH U TBEPABIX Tel U OOBSICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKkyn. KonaudecTBo BemiecTsa.
[TocTostnHast ABorajipo.

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

Mopenp uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJSIPHO-KMHETHYECKOW TEOpUHU
UCabHOTO Tra3a. AOCONIOTHAas TemIepaTypa Kak Mepa CpeJHed KHHETHYECKOW SHEpruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. llkama temneparyp KensBuna. ['a3oBbie 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3omponecchl B HaeaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpeicTaBieHue U30IPOLIECCOB: U30TEpMa,
u30Xopa, n3odapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MoJeKyl
OPraHUYECKUX COCTUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onbiTa ITepHa.

OIBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOCHCTBUS.

Mogenb, WIUTIOCTPUPYIOIAs MPUPOTY JIaBJICHUSI ra3a Ha CTEHKH COCY/a.

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

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHud 00bEMa
KOMHATBHI, IABJICHHS ¥ TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKy TApaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucteMa. BHYTpEHHSS 3HEprus TEPMOJMHAMHYECKOM CHCTEMBI U
crocoObl e€ n3MeHeHus. KonudecTBo TermnoTsl U pabota. BHyTpeHHssI SHEpTrusi 0THOATOMHOTO
UJeanbHOro ra3a. Busl Ternnonepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeTbHas
TEMI0EMKOCTH BellecTBa. KoaudyecTBo TEMIOTHI MpH TEIUIONEpeaaye.

[TonsstTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumenenue
MEepPBOTO 3aKOHA TEPMOJAMHAMUKH K u3ompoieccaM. ['padudeckas unreprperaiust paboThl rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPO/IE.

TennoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TEMIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUH B
Ter1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kapao u
ero Kod(hPUIUEeHT MoJIE3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue YCTpOMCTBA M NPAKTUUYECKOE NPUMEHEHHUE: JBHUTaTelb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIBHHUK, KOHTUITHOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEH SHEPTHHU Tela TPH COBEPIICHWH pPaOOTHI: BBUIET MPOOKU W3
OyTBUTKM TIOJ ACMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3(dupa B JIAaTyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALs).

H3meHeHne BHYTpeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OneIT Mo aguadaTHOMY PaCHIMPEHUIO BO3TyXa (OIBIT C BO3YIIHBIM OTHHBOM).

Monenu nmapoBoit TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.



Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue yaenbHON TEeII0EMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Dazoevie nepexoonvt

[TapooOpazoBanne u koHieHcauus. Mcmapenue u  kuneHue. AOCONOTHas U
OTHOCHUTEIIbHAs BIKHOCTh BO3/yXa. HachblmenHblil nmap. YaenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTH TEMIIEPATyphl KUTICHUS OT AaBJICHHUS.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAJLIOB.
Kunkue kpucramisl. CoBpemeHHble Marepuanbl. [lmaBneHne u kpucramumzaunus. Y IejbHas
TeruioTa miasieHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHu4yeckue yCTpONMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJOTMH IOJIyYEHHMS] COBPEMEHHBIX MATE€pUajgoB, B TOM  YHCIIE
HaHOMaTEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npu noHWKEHHOM JIaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

Habumtonenne HarpeBaHus M IJIaBJICHUS KPUCTANIMYECKOTO BELIECTBA.

JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepeHre OTHOCUTENBHOU BIIaKHOCTH BO3yXa.

Paznen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuxa

OnexTpuzauuss Tel. OJNEKTpUYECKUMH 3apal. JlBa BHa DJIEKTPUYECKUX 3apsifOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumoneiictBue 3apsimoB.  3akoH  Kynona. ToueuHslii  snekTpuyeckuil — 3apsia.
Onekrpuueckoe nose. HanpsokéHHocTh snexkTpuueckoro mnousd. [lpuHmun cyneprno3unun
IEKTPUYECKUX MOJIEN. JIMHNN HaNPSKEHHOCTH HIIEKTPUYECKOTO TOJIS.

Pabora cun oanektpocratudyeckoro mojs. [loreHnman. Pa3HOCTP  MOTEHIMAIIOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas NpoOHUIAEMOCTb.

OnextpoéMkocTs. KoHzaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. JHEprus
3apsHKEHHOT0 KOHJEHCATOPA.

TexHuuyeckue ycTpoilcTBa M TNPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB, KOHJIEHCATOP, KOMHPOBAILHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpoiCTBO M IPUHIAIT AEHCTBUSA 3JEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.

DNEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.

ITpOoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIEKTpOCTAaTUYECKas 3aIUTa.

JIMdIIeKTPUKY B DJIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTb  2JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTOpa OT IUIOIIAAW  IIJIACTHH,
paccTosHUA MEXy HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEeHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.



Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paziuunplx cpeoax

DNEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS 3JIEKTPUUECKOTO TOoKa. VICTOYHMKM TOKa.
Cuna toka. I[TocTosHHBIN TOK.

Hanpspkenue. 3akon Oma y1s ydyacTka LernH.

DIIeKTpUUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTUBJICHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIena. MOmHOCTb 371€KTPUUYECKOTO TOKA.

DJIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJTHOM (3aMKHYTOM) AJIEKTpUIecKoi nenu. KopoTkoe 3aMpIkaHue.

DJIEKTpOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTb COITPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOJUMOCTb IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DNEeKTPUUYECKUII TOK B PACTBOpax M paciulaBax »dJIEKTPOJIMTOB. DJIEKTPOJIUTHYECKAS
Jucconanus. DIEKTPOIIN3.

DJNIeKTpUYECKH TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
IIna3zma.

TexHu4yeckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: aMIIEpPMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelbHbIE MPHUOOPHI, 3SJIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIA IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTUOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HANPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] LWIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI, IUJIOIIATA
MOTNIEPEUHOT0 CEYCHUSI U MaTepHaa.

CwmernranHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTPOABMXKYIIEH cuiibl. KOopoTkoe 3amblkaHUE TallbBaHMYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTH COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTh BO3AyXa.

OIHOCTOPOHHSSI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yuenune cMenaHHOTr0 COeIMHEHHS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYHIEH CHIIBI  MCTOYHMKA TOKa W €ro  BHYTPEHHETO
CONPOTHUBIICHUS.

HabGnronenue anexrponusa.

MexnpeaMeTHblie CBSI3H

Wzyuenne kypca ¢usuku 06azoBoro ypoBHs B 10 Kjacce oCymIecTBISETCS € YYETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBSA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIIEPUMEHT, MOACIMPOBAHUE, MOJIEINb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CUCTEMbl YypaBHEHHM, JuHEWHas (QyHKOus, mapabona,
runep6osa, nx rpadMKy ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CHHYC, KOCUHYC, TAHTEHC,



KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX MPOEKUUH Ha OCHU
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

buonoeusn: mexannyeckoe ABIKEHHE B JKUBOW mpupoje, 1uddy3us, 0cMOC, TEII00OMEH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPUUECKHE SBIICHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TEJ, KUJIKOCTEH M Tra30B, BJIEKTPHUYECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHYECKAs JUCCOLUAINS, TaTbBaHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE JBUKEHUM C UCIIOJIb30BAHMEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMITyJbca B TEXHHUKE (pakera,
BOJOMET M Jpyrue), JBUTATEehb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyYeHUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAaHOMATEPHAJIIOB, W  HAHOTEXHOJOTHUM,  DJEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
JIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, DJICKTPOHATPEBATEIbHBIC IMPUOOPHI,
3JIEKTPOOCBETUTEIbHBIC TPUOOPHI, TAIbBAHUKA.

IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBLIIEI'O OBPA30OBAHUSA

OcBoenune y‘Ie6HOFO npeamMceTa «®Pu3ukKa» Ha YPOBHE CpCIAHCTO O6H.I€FO O6paBOBaHI/I${
(68.30BLII71 ypOBeHB) JOJI2KHO o0eceYnThb JOCTHXKCHUC CJICAYHOHIUX JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMMPEAMCTHBIX 06pa303aTenLme PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATbI

JImaHOCTHBIE Pe3yabTaThl OCBOCHHUS y4eOHOro mpeamera «Du3nka» AOHKHBI OTpaXKaTb
TOTOBHOCTh M CIOCOOHOCTH OOYUaIOIUXCsl PyKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIIMEeH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllMi, TIO3UTUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  0OIIecTBa,
pacClIMpEHNE KU3HEHHOIO OIbITa W OMNBITA JAESATEIBHOCTH B IPOLECCE PEATU3alMU OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJE B YACTHU:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMM  OOY4YaIOIIETOCs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUKCKOTO O0IIECTBA;

MPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX TYMAHUCTHUYECKMX M JEeMOKPATHYECKHX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIbHOCTh B MHTEpPECax TPaKJAHCKOTO OOIIEeCTBa,
y4acTBOBATh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIINH;

YMEHUE B3aUMOJIEHCTBOBATh C COLUAIBHBIMM HHCTUTYTAMHU B COOTBETCTBUU C UX
GYHKIUSIME ¥ HA3HAYEHUEM;

TOTOBHOCTh K TYMAHUTAPHOM M BOJIOHTEPCKOU JIESITEIHbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UICHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHWE K TOCYJApCTBEHHBIM CHMBOJAM, JIOCTH)KEHUSM POCCUHUCKUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBE/ICHUS;



CIIOCOOHOCTH OLICHMBATh CHUTYAIMIO M NPHHUMATh OCO3HAHHBIC PEIICHHS, OPHEHTHPYSICH
Ha MOPaJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH, B TOM YHCJIC B ACATCIbHOCTH y‘-IéHOFO;

OCO3HaHUE JIMYHOTO BKJIaJ(a B IOCTPOCHHE YCTOHYMBOIO Oy IylIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

JCTETHYECKOE OTHOIICHHE K MUPY, BKIIIOYAsl SCTETUKY HAyYHOTO TBOPYECTBA, MPUCYILETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpPEC K pa3Iu4yHbIM cdepaM Npo(hecCHOHANBHOW NeSTEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3MKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymyIuei
npodeccuu U peann30BbIBATE COOCTBEHHBIC KIU3HEHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTH K O0pa30BaHHIO M CaMOOOpPA30BaHMIO B OOJACTH (U3UKU Ha
NPOTSHKEHUH BCEH KH3HU;

6) IKOJIOrHYeCKOT0 BOCTIUTAHMS:

C(OPMUPOBAHHOCTh IKOJOTMYECKON KYJIbTYpPbl, OCO3HAHHE TJIOOAIBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUIAHUPOBAaHHE W OCYIIECTBICHUE JCHCTBUII B OKpYXKaIOLIEH Cpele Ha OCHOBE 3HAHUS
1eJIel yCTOHYMBOTO pa3BUTHS YEIOBCUECTBA;

pacuIMpeHUe OMbITa JCATCIBHOCTH JKOJIOTHYECKOM HAMpPaBICHHOCTH HA OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PU3HMKe;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

C(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHS PU3HUECKON HAYKH;

OCO3HAHUE IICHHOCTH HAyYHOH JESTeIbHOCTH, TOTOBHOCTh B TPOLIECCE M3YUCHHS (DU3UKH
OCYIIECTBIISATH MPOSKTHYIO U HCCIIEA0BATENbCKYIO JEITEIIbHOCTh HHANBHUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/bHbIE YHMBepPcaJIbHbIe YUeOHblIe 1elicTBUS
ba3oBble 1oruyeckue neiicTBus:
CaMOCTOATENIbHO (OPMYJIMPOBAaTh M AaKTyaJIM3UPOBaTh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;
OTIpEAEIATh LU NeSTeIbHOCTH, 33JaBaTh apaMeTpbl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;
pa3pabaThIBaTh MJIaH PEHICHUs MPOOJIEeMBbl ¢ YUETOM aHAIN3a UMEIOLIUXCS MaTepUalIbHBIX
1 HEMATEpUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB ILEINISAM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;
KOOPJIMHUPOBaTh W BBIIOJHATH PAa0OTy B YCIOBUSIX pPEAIbHOrO, BHUPTYAJbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PELICHUH )KU3ZHEHHBIX TPOOIIEM.
Bba3zoBble uccienoBarebckme 1eiCTBUSA:
BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIIOUEBBIMU MOHSATHSIMHU M METOJaMM (U3NYECKOM
HaYKU;
BJIa/IETh HaBbIKAMHU Y4eOHO-HCCIIEOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 001acTu
¢u3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY MTOMCKY METOJIOB PELICHUS 3a/1ad
($u3uUecKoro conepKaHus, IPUMEHEHHUIO Pa3JIMYHbIX METOI0B MIO3HAHMS,



BJIAJCTh BHUJAMHU JAEATEIBHOCTU MO IOJIyYEHHIO HOBOTO 3HAHMs, €ro MHTEpIpeTaluy,
npeoOpa3oBaHUI0 W MPUMEHEHHMIO B Pa3IUYHBIX Yy4YeOHBIX CHTyalHUsX, B TOM 4YHCIE MpHU
CO3JIaHUM Y4EOHBIX IPOEKTOB B 00JIaCTH (pHU3HKH;

BBISBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIATh
rUNnoTe3y e€ pelleHus, HaXOAWTh AapryMEHThl JUld JOKa3aTelbCTBA CBOUX YTBEP:KICHHH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ PpELICHUS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTbH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (pOpMyIUpPOBaTH COOCTBEHHBIE 3aJjaud B 0Opa30BATENbHOM NEATENBHOCTH, B
TOM YHCJIE IPU U3YYCHUH (DUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OMBIT;

YMETb IIEPEHOCUTh 3HAHUS MO0 PU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACATEIbHOCTH;

YMETb MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NIPEIMETHBIX 001acTel;

BbIIBUTaTh HOBBIE UJIEU, PEJIaraTb OPUTMHAIbHBIE MTOAX0Abl U PELICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]auH, I0IYCKAIOIINE albTEPHATUBHBIC PEILICHUS.

PabGora ¢ undopmanmeii:

BJIAJICTh HaBbIKAMU MOJy4deHUs MHDOpManKu (HU3NYECKOTO COJACpPKAHUSA U3 UCTOUHUKOB
pPa3HbIX THIIOB, CaMOCTOSATEIbHO OCYILECTBJISATh IOMCK, aHalIM3, CHUCTEMATHU3alMI0 U
MHTEPIpETaNnio HHPOPMALIUU PAa3IHYHBIX BUIOB U (OPM IPEIICTABICHHS,

OLIEHUBATh JOCTOBEPHOCTh HH(OPMAIINH;

UCIOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pelIeHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX M OpPraHU3aLMOHHBIX 3a/ad C COOJIIOICHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30I1aCHOCTH, TUTUEHBI, PECYpCcOCOEepeKEHUsI, IPABOBLIX U
3THUYECKUX HOPM, HOPM HH(OpPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOTO COJAEP)KaHUS B pasIMYHbIX (opMmaTax ¢ y4EToMm
Ha3HayeHus: WHGPOpMalMKW M LEJNEeBOM ayAUTOPUM, BBIOMpas ONTUMaJIbHYIO (GopMy
IPEJICTaBICHUS U BU3yaIU3aliH.

KoMMyHuKaTHBHBIC YHHBeEpcaabHbIe y4eOHbIe JeHCTBHUA:

OCYIIECTBIISATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JEATEbHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOHMIMKTHBIX CUTYalluil U CMAT4aTh KOH(INKTHL;

pa3BEPHYTO U JIOTMYHO M3J1ararb CBOKO TOUYKY 3pEHHUsA C MCIOJIb30BAHMEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4yéTOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEHN Ka)KIOr'0 YJI€Ha KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEATEIIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA MO €€ JOCTUKEHHIO: COCTAaBIATH IUIAH JAEHCTBHUH, PacCIpelesiaTh POJIM C y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJIOTO YYaCTHHUKA KOMaH/bl B OOLINI pe3ynbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

IpeJlaraTb HOBBIE NPOEKTHI, OLIEHUBATh WJEH C IMO3ULUU HOBH3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATETHYECKOE IIOBEIACHUE B PA3JIMYHBIX CHUTyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranu3amnus:



CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIbHYIO JESITCIBHOCTh B 00JacTH (DU3UKU MU
ACTPOHOMUH, BBISIBJISITH TPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H,

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS] PacUETHBIX M KAaueCTBEHHBIX 3aj]ad, IJIaH
BBITIOJIHCHHUS TIPAKTHYECKOM pPabOThI ¢ Y4ETOM MMEIONMIUXCSA PECYpCoB, COOCTBEHHBIX
BO3MOHOCTEH U MPENOYTEHUM;

JIaBaTh OLEHKY HOBBIM CUTYaIIHSIM;

pacmupsaTh paMKH y9eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTCHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peIIeHHE;

OLICHUBATH IPHOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO JPYIULIMUA B 00NACTH (PU3UKH,
MTOCTOSTHHO TTOBBIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JEATEIbHOCTH, OLIEHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMHU IMTO3HABATEIILHON PEe(IICKCUN KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUI
Y MBICJIUTENBHBIX IPOIECCOB, X PE3YIbTATOB U OCHOBAHUI;

UCIIOJIb30BaTh IPUEMBI peIICKCUH JIJISl OLICHKH CUTYaIliH, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATH PEIICHUS 110 UX CHIKEHHIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB IEATEIbHOCTH;

MIPUHUMATH Cce0s1, TOHKUMas CBOM HEJOCTATKH M JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

MIPU3HABaTh CBOE MPABO U MPaABO JAPYTUX HA OLIUOKH.

B nporiecce AO0CTHXEHUS TUYHOCTHBIX PE3y/IbTaTOB OCBOCHUS MPOrPaMMBbI MO (GU3UKE AJIs
YPOBHSI CpeAHero oOmiero oopa3oBaHus y OOy4YaIOUUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPEe/Ioiaraimuii copMupoBaHHOCTD:

CaMOCO3HAHMS, BKIFOYAIOIIEr0 CIIOCOOHOCTh ITOHUMATh CBOE 3MOIMOHAILHOE COCTOSHUE,
BUJICTh HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHATBHOMN Cephl, OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKJTFOYAOIIETO CaMOKOHTpOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIOCOOHOCTh aJanTUPOBATHCA K HAMOIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHMBAILIMM, BKJIIOYAIONIEH CTpEMIIEHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEN;

OMIIATUH, BKIIIOYAIOMICH CIMOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHHE NPYTHUX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIIEHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKIIFOUYAIOIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C APYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3peiaTh KOHQIUKTHL.

HPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTbh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTOo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B PA3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B IMPAKTUYECKOH
JIeSITeIIbHOCTH JIFOJICH;

YYUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJEeNel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPIOE TEJNO, WACANBHBIM ra3, MOJENU



CTPOEHMS Ta30B, )KMIKOCTEH M TBEPABIX TeJ, TOUYCYHBINA DJICKTPUYECCKUM 3aps] MPU PEIICHUU
buznyecKkux 3a1ad;

pacrio3HaBaTh (U3MYECKHE SBJICHUS (IIPOLECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJCKYJIIPHO-KMHETUYECKOM TEOPHUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE MBM)KEHHE, CBOOOJHOE IaJieHue Tell,
JIBIDKEHUE 110 OKPYXHOCTH, WHEpIHs, B3auMonaeucTsue Tei, anddysus, OpoyHOBCKOE
JBI)KEHUE, CTPOCHHUE XKUIKOCTeW M TBEPIBIX TeN, M3MEHEHHE 00BEMa TeNl NMpH HarpeBaHUU
(oXJaXKJIeHUH), TEIJIOBOE paBHOBECHUE, UCIIAPEHNE, KOHACHCAIMS, TUIaBJIeHNEe, KpUCTAJUIN3aLu,
KHIICHUE, BIAJKHOCTH BO3J/lyXa, IOBBIIICHUE IABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
cocyze, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30IIpoLeccax, JIEKTpU3alus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIKCBHIBATh MEXAaHUYECKOE JBHIKEHUE, MCIIOJb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
IIyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Chjla, UMITYJIbC Tela, KHHETHYECKas
DHEPTUs, MOTEHIMAJIbHAs SHEPrHs, MEXaHWdeckas paboTa, MeXaHHYecKas MOIIHOCTb; MpHU
ONKCAaHWM TPABWIBHO TPAKTOBAaTh (PUIUYECKUN CMBICH HCIOIB3YEMBIX BEIHYUH, WX
0003HaueHMsI U €JUHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMHU BEJIMYUHAMY;

ONMCHIBATh HM3YYEHHBIE TEIJIOBbIE CBOICTBA TEJl W TEIUIOBBIE SIBICHUS, HCIOJb3YS
¢u3nueckue BEIMYMHBI: JaBJIEHUE Ta3a, TEMIIepaTypa, CPEAHssl KUHETHYECKas SHEprus
XAOTUYECKOTO0 JIBUJKEHUS MOJEKYJ, CPEJHEKBAaApaTH4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasa, Ko3GQUIMEHT MO0JIE3HOTO JEHCTBHS TEIJIOBOIO
JIBUTATEIIS; IPU OTIMCAHHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHIA CMBICI UCIOIB3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHMIBI, HAXOTUTH (OPMYJBI, CBS3BIBAIOIIME JaHHYIO (U3NIECKYIO
BEJIMYMHY C APYTHUMHU BEITUYHHAM;

ONMCHIBATh M3YYCHHBIE JJIEKTPUUECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUYECKUE SBIICHUS
(mpotiecchl), UCHONB3YST (GU3NYECKUE BEIWYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOEe MOJe,
HAnpsDKEHHOCTh  TIOJIS, MOTEHILMal, pPAa3sHOCTh IOTEHIHAIOB; MPU ONUCAHUM IPABHIIBHO
TPAaKTOBaTh (PU3MUYECKUH CMBICT MCIOJIB3YEMbIX BEIMYMH, UX OOO3HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYMHY C APYTUMH BEIMUUHAMU;

AHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SBIICHUS, UCHOIb3Ys (PU3NYECKUE 3aKOHBI U
NPUHLMIBL 3aKOH BcemupHoro tarotenud, |, |l u Ill 3akonsr HbioTOHa, 3aK0H coxpaHeHuUs
MEXAHUYECKOM DHEPIuH, 3aKOH COXPAHEHMs UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUI
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBA3b CpEeIHEH KWHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIpaKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSACHSATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIIMH, TPUOOPOB U TEXHUUYECKUX YCTPONCTB;
pa3ianyaTh yCIOBHs UX 0€30MacHOrO MCIIOIb30BAHMS B TOBCEAHEBHON KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAHHIO (DPU3MUYECKUX SBIEHUH U TPOLIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, MpuU 3TOM  (OpPMYIHPOBATH
npobnemMy/3ajady W TUIOTE3y y4eOHOrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYILIECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UUYECKUX BEJIWYHMH, INPH ITOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUsT M HCHOJIb30BaTh H3BECTHBIE METOJbI OLIEHKU
MOTPELIHOCTEN H3MEPEHU;

HCCJIEIOBaTh 3aBUCUMOCTH MEXIY (U3NYECKUMH BEIMYMHAMHU C HCIHOJb30BaHUEM
OpSAMBIX HW3MEPEHUH, MpU STOM KOHCTPYUPOBaTb YCTAHOBKY, (DPUKCHpPOBaTh pE3yJbTaThl



MOJTYYCHHOW 3aBHCUMOCTH (DM3MUECKUX BEJIMYUH B BHJE TAaOIHMIl U rpaduKoB, IenaTh BHIBOMBI
o pe3yjibTaTaM UCCJIICIOBAHUA;

cobmofaTh IpaBuia O€30MacHOr0 TpyJda HpU INPOBEAECHHM HCCIEIOBAaHMHM B paMKax
y4eOHOrO SKCHEPUMEHTa, Y4eOHO-MCCIENOBAaTEIbCKOH UM MPOCKTHOW JIESATEIBHOCTH C
UCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB M JIAOOPATOPHOTO 000PYIOBAHNS;

pemiath pacy€THblE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbIO, HCIOJIb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4H BIOMPATh (PU3HUECKYIO
MOZIeTIb, BBIACHATH (DU3NYECKHE BEIWYMHBI U (QOPMYJbI, HEOOXOIUMBIE Ui €€ pelIeHus,
IPOBOANTH PACUYETHI M OLIEHUBATH PEAIbHOCTD IOyYSHHOTO 3HAUCHUS (PU3MYECKOI BETMYHUHBL;

pelmiaTh KAa4CCTBCHHLIC 3aJla4yr: BLICTpAWBATL JIOTMYCCKH HCIIPOTHUBOPCUMBYHO IICIIOYKY
paccyXKIeHU C ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCITIONIb30BaTh MPU  PELIGHWH Yy4eOHBIX 3aJad COBpEeMEHHble HH(OpMaMOHHBIC
TEXHOJOTUHU JUISl TOUCKA, CTPYKTYPHPOBAHHS, MHTEPHPETALUH M IPEACTABICHUS Y4EOHOH M
HAYYHO-TIOMYJISIPHON HWH(OPMAIIMK, TOJYYCHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHAJIM3MPOBATH MOITY4aeMy0 HHPOPMAIIHIO;

NPUBOJHUTH MPHUMEPHI BKJIaJa POCCUHCKHX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pPa3sBUTHE
HayKH, 00BSICHEHHUE MTPOIIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCIIOJIB30BAaTh TCOPCTUYCCKUC 3HAHUA 110 (1)I/I3I/IK€ B HOBCCIIHGBHOﬁ KHU3HU JIA
oOecrnieueHus 6€30IacHOCTH Mpu 00pallleHUuH ¢ IPUOOpPaMH U TEXHUUECKUMHU YCTPOWCTBAMH, AJIs
COXpaHEHUsI 3I0POBBS U COOIIOICHHUS HOPM DKOJIOTUYECKOTO TIOBEICHUS B OKPY’KaIOIIEH cpeae;
paboTaTh B rpyIIe ¢ BBIIOTHEHHEM Pa3IMYHBIX COLUAIBHBIX POJICH, TNITAHUPOBATh PaboTy
IPYIIbl, PALHOHAIBHO PACHPEENIATh 00s13aHHOCTU U INIAHUPOBATh AESITEIbHOCTD B
HECTAaHJAPTHBIX CUTyallUdaX, aICKBATHO OLCHUBATH BKJIA[ KAXKIO0TO U3 YHAaCTHUKOB I'PYIIIILI B
peleHne paccMaTpuBaeMoil MpoOIEMBI.

TEMATHYECKOE INTAHUPOBAHHE 10 KJIACC

KosmnuecTBo yacos JIeKTPOHHbIE
HaumenoBanue
(uudposbie)
pa3eyioB U TeM Konrposbnusie IIpakrunuyeckue
n/n Bcero o0pa3oBarte/ibHbIE
NporpamMMbI padoThbI padoTbI
pecypcsbl
Paznen 1. DUZUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
o
MeI/ITS;IE 1 bubmmoteka [IOK
A 2 https://m.edsoo.ru/7f41bf
Hay4HOT'O
12
MO3HAHMS
Hroro no paszneny 2
Paznen 2. MEXAHUKA
bu6nuoreka [IOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf
12
bu6nuoreka [IOK
2.2 JlunaMuka 7 https://m.edsoo.ru/7f41bf
12
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3aKOHBI bubmuorexa [{OK
2.3 COXpaHCHHS B 6 https://m.edsoo.ru/7f41bf
MEXaHHKE 72
Uroro mo pazneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA

OCHOBBI
MOJIEKYJIIPHO-
3.1 yIp

KUHETUYECKON
TEOpPUH

3.9 OCHOBBI

TCPMOJAUHAMUKN
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COCTOSIHUS
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10

24
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ITOYPOYHOE IINTAHUPOBAHMUE 10 KJIACC

No KoauyecTBO 9acoB JJIeKTPOHHBbIE
KonTpoas  IIpakruue Aara uugpoBkIe
Tema ypoka Bce H3y4e
n/ ‘o HbIe CKHe st o0pa3oBaTe/ibHbIE
n padoThbI padoTbI pecypcbl
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https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc

CBOOOIHOTO
MajcHAs

KpusonnHelHo
€ IBHOKCHHUE.

bubmuoreka [JOK
7 ﬁ:f;:ﬁewoﬁ 26.09 https://m.edsoo.ru/ff
Oc3ada
TOYKH IO
OKPY)KHOCTH
[TpunMn
OTHOCHUTEJILHOC
EIHI;;EE;E:;{HC bubnuoreka [IOK
8 28.09 https://m.edsoo.ru/ff
CUCTEMBI 0c3he8
oTcUera. -
[TepBrlii 3ak0H
HrroToHa
Macca Tena.
Cuna. [Ipunnun
cynepno3m11/m bubmuorexa [JOK
9 ci. Bropoit 03.10 https://m.edsoo.ru/ff
3akoH HproToHa
0c3be8
TUTST
MaTepHalIbHOU
TOYKHU
Tperuit o Bunmorera LIOK
10 MATEpHATHEX 05.10 https://m.edsoo.ru/ff
0c3be8
TOYEK
3aKkoH
BCEMHUPHOIO
TSATOTCHHUS. bu6mmoreka [IOK
11 Cuiia TSOKECTH. 11.10 https://m.edsoo.ru/ff
[MepBast 0c3d00
KOCMHUYecKast
CKOPOCTb
Cuna
but6mmorexa [IOK
12 g:ﬁg;"r‘fm 1310 https:/m.edsoo.ru/ff
i 0c3e18
Bec tena
Cuna tpeHus.
Koaddunuent bubnnoreka [JOK
13 tpenus. Cuna 17.10 https://m.edsoo.ru/ff

COITPOTUBJICHUA
IIpH ABMKCHUU

0c3f76


https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76

TCJ1a B
KHUIKOCTU UIIN
rase

14

[TocrynarenbHo
eH
BpAILIATEIIBHOE
JIBIDKCHHE
a0COJIFOTHO
TBEPJIOTO TENA.
MOMEHT CHUIJIBL.
IIneyo cuisl.
VYcnosus
paBHOBECHS
TBEPAOIO Tena

bu6mmoreka [JOK
19.10 https://m.edsoo.ru/ff
0c41ab6

15

16

Nmnynse
MaTepHalIbHOU
TOYKH,
CUCTEMBI
MaTepHualbHbIX
TOYEK.
Nmnynbe cuisl.
3aKoH
COXPAaHEHHUs
HMITYJIbCA.
PeakTuBHOE
JBUKEHUE

Pabota n
MOIITHOCTD
CHUJIBL.
Kunernmueckas
SHEPTUs
MaTepuanbHOU
touku. Teopema
00 M3MEHECHUH
KHMHETHYECKON
SHEPTUU

bubmuoreka [JOK
24.10 https://m.edsoo.ru/ff
0c43d6

bu6mmoreka [IOK
26.10 https://m.edsoo.ru/ff
0c4502

17

ITorenmmanpHas
SHEprus.
ITorennuanpHas
SHEprus ynpyro
negopMupoBaH
HOM IIPYKUHBI.
ITorenmmansHas
SHEprus Teia
BOJIH3H

bubmuoreka [JOK
07.11 https://m.edsoo.ru/ff
0c461a



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

MMOBEPXHOCTHU
3emin

18

IToTreHnmaabHBI
eu
HEIOTEHIUAJIbH
ple cuiibl. CBA3b
paboThl
HEIIOTEHIUAIbLH
BIX CHJI C
H3MEHECHHEM
MEXaHHYEeCKOHN
SHEPTUU
CHCTEMBI TEJl.
3akoH
COXpaHEHUS
MEXaHUYeCKOH
SHEpPruu

bu6mmoreka [JOK
09.11 https://m.edsoo.ru/ff
0c478c

19

JlaGopaTopnas
pabora
«UccnenoBanue
CBSI3U PaOOTHI
CHUIBI C
M3MEHEHUEM
MEXaHUYECKOU
SHEPTUM Tela
Ha TIpUMepe
pacTsDKeHUs
PE3UHOBOTO
KTyTa»

1411

20

KoHntponbHas
pabora 1o Teme
«Knunemaruka.
JnHamuka.
3aKOHBI
COXpaHEHUs B
MEXaHHUKE

bu6mmoreka [IOK
16.11 https://m.edsoo.ru/ff
Oc4b74

21

OcHOBHBIE
IMOJIOKCHUS
MOJIEKYJISIPHO-
KHMHETHYECKOM
TEOPUH.
bpoyHnoBckoe
IBIOKEHHUE.

Auddysus

bubmuoreka [JOK
21.11 https://m.edsoo.ru/ff
0c4dc?2



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

22

Xapakrep
JIBIDKCHUS U
B3aUMOJICUCTBU
sl YaCTHI]
BCIIIECTBA.
Mogenu
CTpOCHUS
rasos,
JKUJIKOCTEH 1
TBEPABIX TN

23.11

23

Macca
MOJIEKYL.
KommuectBo
BCIIIECTBA.
ITocTostnnas
ABorazipo

28.11

24

TenmoBoe
paBHOBECHE.
Temneparypa u
€€ U3MepEeHue.
[ITxana
TeMIiepaTyp
Lenbcus

30.11

25

26

WneanpHbrii Ta3
B MKT.
OcHoBHOE
ypaBHEHUE
MKT

AOconmoTHas
TeMIiepaTypa
Kak Mepa
cpeaHen
KHUHETUYECKOM
SHEPTHH
JIBUKCHUS
MOJICKYII.
YpaBHeHue
MeHnpeneeBa-
Knaneiipona

bu6mmoreka [JOK
05.12 https://m.edsoo.ru/ff
Oc4fde

bu6mmoreka [JOK
07.12 https://m.edsoo.ru/ff
Oc511e

27

3aKkoH
HanpToHa.
T"azoBrIC
3aKOHBI

12.12

28

Jlaboparopnast

1

14.12



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

pabora
«Hccnenosanue
3aBUCHMOCTHU
MEXIY
napameTpamMmu
COCTOAHUA
pa3pexEHHOTO
rasay

H3onporieccel B
HAACaAIbHOM Ta3e

bu6mmoreka [JOK

29 U uX 19.12 https://m.edsoo.ru/ff
rpadudeckoe 0c570e
MpeACTaBICHUE
Bnyrpennss
SHEprus
TePMOJMHAMUY
€CKOM CHCTEMBI
U CITIOCOOBI €€
iiﬁzzzlz:; bubnmoreka IIOK

30 21.12 https://m.edsoo.ru/ff
TEIJIOTHI U 0C5952
pabora.

Bnyrpennss
SHEpTUs
OJTHOATOMHOTO
HJICaTbHOTO
rasza
bu6mmoreka [JOK
Bunanr
31 N — 26.12 https://m.edsoo.ru/ff
0c5c36
Y nenwHas
TEINIOEMKOCTD
ieoIEIiSITe]Z?Bo bu6muoreka IIOK
32 S — 28.12 https://m.edsoo.ru/ff
0c5c36
TerIonepeaaye.
Anuna0aTHeII
rpoiiecc
[TepBbIii 3aK0H
TEPMOJIUHAMUK bubmuorexa [JOK

33 U ¥ €ro 09.01 https://m.edsoo.ru/ff
PUMEHEHHE K Oc5efc
M30IpoIeccam

34 HeoOparumoct 11.01 bubmuoreka [JOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc

b TIPOLIECCOB B

https://m.edsoo.ru/ff

IpUpO/IE. 0c6230
Bropoii 3akon
TEPMOTMHAMUK
u
[TpunImn
_ bubmmoreka [IOK
35 i?f;:::gﬂ;oﬁ 16.01 https://m.edsoo.ru/ff
0c600a
MaIlTuHbI
Hukn Kapnao u
36 ero KITJI 18.01
DKOJIOTUYECKHUE
37 IPOOIIeMBI 93,01
TEIJIOPHEPTeTH
KH
O06001aroIui
YPOK
«MonexymnsipHa bubmmorexa [IOK
38 s (pu3KKa. 25.01 https://m.edsoo.ru/ff
OcHOBBI 0c6938
TEPMOUHAMUK
n»
KoHntponbHas
pabora 1o Teme
«MonekymnspHa bubnuoteka [JOK
39 s pu3MKa. 30.01 https://m.edsoo.ru/ff
OcCHOBBI 0c6a50
TEPMOJIUHAMUK
n»
[Tapoo6pa3zoBan
ue u bubmuoreka [JOK
40 KOHICHCAIHS. 01.02 https://m.edsoo.ru/ff
Hcnapenue n 0c63b6
KUIICHUE
AOcoroTHas 1
OTHOCHTEJIbHAS BuGmiorexa LIOK
41 BADRHOCTD 06.02 https://m.edsoo.ru/ff
BO3/yXa. ) 0c64d8
Hacpmiennsri
nap
11222 IT[ZJGI;EEZ(;K Bbubanorexka [IOK
42 08.02 https://m.edsoo.ru/ff

ue 1 aMmopgHbIe
Tena.

0c65f0



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0

AHunzorponus
CBOMCTB
KPHUCTAJIJIOB.
Kunkue
KPUCTAJLTHI.
CoBpeMeHHbIe
MarepHuabl
IInaBnenue n

KpUCTAJUTH3aIN
1. YenpHas

bu6mmoreka [JOK

43 TellioTa 13.02 https://m.edsoo.ru/ff
TIJIaBJICHUS. 0c6708
CyOmumarust
YpaBHeHue bubnnoreka [JOK

44 TEIJIOBOTO 15.02 https://m.edsoo.ru/ff
Oayranca 0c6820
DIeKTpu3anus
TelL.

DNeKTpUYECKUit bubnnoreka [JOK

45 3aps. JIBa 20.02 https://m.edsoo.ru/ff
BHJIA Oc6bcc
AIEKTPUUECKUX
3apsi0B
[IpoBoaHUKH,

JTUAJIEKTPUKU U
MOJYTPOBOIHU bubnuoreka [JOK

46 KH. 3aKOH 22.02 https://m.edsoo.ru/ff
COXpaHEHHUSI Oc6bcc
AIEKTPUIECKOT
0 3apsaa
BzaumoneiicTBu
;;ﬁg :{UE;'IOH& bubmmorexa [JOK

47 . 27.02 https://m.edsoo.ru/ff
Toueunsri

. Ocbeed
ANEKTPUUYECKUI I
3apsin
Hanpsxénnoct
b
SHEHTPHRECROT bubmuorexa [IOK
48 IOIEEE;H 29.02 https://m.edsoo.ru/ff
Oc6df2
CYNEpIO3ULINH
ANEKTPUUECKUX

noueit. Jluann



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2

HaIPSHKEHHOCT
u

49

Pabora cui
AIEKTPOCTATUYE
CKOTO IOJIA.
ITorenmma.
PasHocTh
MMOTEHIINATIOB

05.03

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c6f00

50

51

[IpoBoaHMKY U
JRJIEKTPUKH B
3JIEKTPOCTATHYE
CKOM I10JIE.
Jnanexkrpuyeck
ast
MIPOHUIIAEMOCTh

DNEeKTPOEMKOCT
b. Kongencarop

07.03

12.03

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c7018

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c7126

52

DNEeKTPOEMKOCT
b TUIOCKOTO
KOHJIEHCATOPA.
DHeprus
3apsHKEHHOTO
KOHJICHCATOpa

14.03

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c72c0

53

54

Jlaboparopnast
paborta
"U3mepenue
JIEKTPOEMKOCT
u
KOHJeHcaropa"
[TpuHIMDI
JIEUCTBUSA U
IpUMEHEHHE
KOHJIEHCATOPOB
KOITPOBAIILHOT
0 amnmnapara,
CTPYHHOTO
MIPUHTEPA.
DneKkTpocTaTuy
ecKas 3aluTa.
3a3emiieHne
AJIEKTPONPUOOP
OB

19.03

21.03



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

55

DNEeKTPUYECKUI
TOK, YCIIOBUS
ero
CYIIIECTBOBAHUS
. ITocTostHHEIN
Tok. CuJjia ToKa.
Hanpsioxenue.
CornpoTuBieHn
e. 3akon Oma
JUTSl y4acTKa
LEnn

26.03

56

ITocnenosarens
HOE,
napaieibHOe,
CMEILIaHHOE
COEIMHEHHE
MIPOBOHHUKOB.
JlaGopaTopHas
paborta
«M3yueHue
CMELIaHHOTO
COCITUHEHUS
PE3UCTOPOBY

28.03

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oc74f0

57

Pabota n
MOII[HOCTb
ANMEKTPUYECKOT
0 TOKa. 3aKOH
xoynsa-Jlenna

02.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c7838

58

3axon Oma ais
ITOJIHOM
(3aMKHYTOM)
BJIEKTPUYECKON
LeMH.
Kopotkoe
3aMbIKaHUE.
JlaGopaTopHas
pabota
«13mepenne
SAC
HCTOYHUKA TOKA
U ero
BHYTPEHHETO
COIIPOTHUBIICHUS
»

04.04

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oc7ae0

59

DJIEKTpOHHAA

16.04



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

60

MIPOBOIUMOCTD
TBEPJIBIX
METAJIIOB.
3aBHCHUMOCTh
COTIPOTHUBIICHUS
METaJIJI0B OT
TEeMIIepaTyphl.
CaepxnpoBoau
MOCTb
DIIEKTPUUYECKUI
TOK B BaKyyMe.
CBoiicTBa
AJIEKTPOHHBIX
My4KOB

18.04

61

62

[TonynpoBoauu
KH, UX
COOCTBEHHAS H
MpUMecHas
MIPOBOJIUMOCTb.
CaoiicTBa p—
n-mepexoja.
[TonynpoBoauu
KOBBIE
npubopsI
OneKTpUYeCcKui
TOK B
pacTBopax u
pacriaBax
3IEKTPOJIUTOB.
DNEeKTPOIUTHYE
cKas
JTUCCOITHAITHS.
DNeKTpon3

23.04

25.04

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c82ba

63

DIEeKTPUYECKHI
TOK B rasax.
CaMoCTOSTEIIbH
BIM 1
HECaMOCTOSTEN
BHBIU paspsm.
MonHus.
IIma3ma

06.05

bu6mmorekxa [IOK
https://m.edsoo.ru/ff
0c84ae

64

DIIEKTPUYECKUE
npubopsl U
YCTPOMCTBA U

07.05

bu6mmorekxa [IOK
https://m.edsoo.ru/ff
0c86fc



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc

65

66

X
MPaKTHYECKOE
MIpUMEHEHHE.
[IpaBuna
TEXHUKHU
0e30IMacHOCTH
O06o0maromuii
YpOK
«INEKTpOoIMHA
MHKa»

KoHntposbHas
pabora 1o Teme
«DNeKTpocTaTu
Ka.
[TocTostHHBIM
JIEKTPUIECKUI
ToK. Toku B
Pa3IUYHBIX
cpenax»

14.05

16.05

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c88be

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c8a8a

67

Pe3epBHbIi
YPOK.
KoHntposbHas
pabota 1mo Teme
"JneKTpoauHa
Muka"

21.05

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c8c56

68

Pe3epBHbIit
YPOK.
O06o06marommit
YPOK 10 TeMaM
10 ximacca

23.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c8f6c

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
NNPOIIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

» ®usuka, 11 knacce/ KacbsHoB B.A., O01iecTBO ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO
«IPODA»; AkmonepHoe obmiecTBo «M3maarenscTBo «IIpocBerenner

» dusuka, 10 kmace/ Msikumes I'.41., byxoBues b.b., Corckuit H.H. mon penakmuei
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA

[Tporpamma kypca ¢usuku st 10—11 kmaccos. ba3oselit ypoeHs (aBTop B. A.
KacpanoB)YMK «®u3suka. 10 knacc. ba3zossiii ypoBenbs»1. @usuka. 10 kiacc. ba3zossiii
YpOBEHb. YUEOHHUK C JICKTPOHHBIM IpuiiokeHueM (aBtop B. A. KacesHoB).2. ®usuka. 10
kyacc. bazoBslii ypoBeHs. Metoauueckoe nocodue (aBrop B. A. KacesnoB).3. @usuka. 10—11
kJiaccel. bazoBelil ypoBeHb. Tetpaap 11 nabopatopubsix padbot (aBTopsl B. A. KacbsHoB, B. A.
Koposun).4. ®uzuka. 10—11 knaccel. ba3oBsiit ypoBens. Komruiekt Terpaneit mis
KOHTPOJbHBIX padoT (aBTOpB.A. KacbsnoB)S. @usuka. 10 kinace. J{ugaktuiyeckre KapTOUKH-
3aganus (aBTopsl M. A. Ymakos, K. M. YmakoB).YMK «®usuka. 11 knacc. bazoBbiii
ypoBeHb» 1. ®u3uka. 11 kiacc.ba3oBblil ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM IIPUIIOKEHUEM
(aBTop B. A. KacesanoB).2. ®usuka. 11 kiacc. bazoBelil ypoBeHb. MeToanueckoe nocooue
(aBrop B. A. KacksaHoB).3. @usuka. 10—11 knaccsl. ba3zoBslii ypoBens. Terpanpb st
nabopaTopHbIX pabot (aBTopsl B. A. Kacesinos, B. A. Koposun).4. ®usuka. 10—11 kmaccel.
ba3oBblil ypoBeHb. KoMIuiekT TeTpasieii 111 KOHTposIbHBIX paboT (aBTopbl B. A. KacesHos, U.
B. Urpsmos).5. ®usuka. 11 knacc. lugaktnueckue KapTouku-3aaaHus (aBTopsl M. A.
VYmaxos, K. M. Yiakos)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
1 http://nsportal.ru-cornranbHas ceTb paOOTHUKOB 0Opa30BaHMS.

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

3 http://festival.1september.ru/articles/ -dpectuBans negarornyeckux uaeii«OTKPBITHII YPOK».
4 http://www.fizika.ru/ -caiit anst yuureneit GU3MKU U UX YICHUKOB.

5 http://www.physics.ru/ -marepuansl o Gpusuke.

6 www. ege.edu.ru-uadopmarronnsiit mopran EI'D.

7 http :// school -collection . edu . ru / -enunas xomteknus [LIOPoB



