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HHOACHUTEJBHAA 3AIIMCKA

[IporpamMma mo ¢u3uke 0a30BOTO ypOBHS HAa YPOBHE CpPEIHET0 OOIero odpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbel, mpeactaBieHHbIXx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMUMHU MPEnoJaBaHUsl y4eOHOTro
npenvera «®@u3uka» B o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoir  Denepanumu,
peaTn3yoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Copep:xanue MporpaMMbl 1o (U3MKE HalpaBieHO Ha (HOPMHUPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHUU ux ¢Gu3MKe Ha OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usmuke cooTBETCTBYET
tpeboBanusM PI'OC COO K mIaHUpPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMEeTHbIM
pe3ynpTaTaM OOyuYeHHUs, a TaK)KE YYUTHIBAET HEOOXOIMMOCTh peamu3allli MEKIIPEIMETHBIX
CBs3el (PU3MKM C E€CTECTBEHHO-HAayYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompenpensiorcs
OCHOBHBIE IEJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHEro OO0IIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3ysibTaThl OCBOEHHS Kypca (QHU3UMKU: JIMYHOCTHBIE, METalpeIMETHbIE, IpeIMEeTHbIe (Ha
0a30BOM ypOBHE).

[IporpamMma o pu3uke BKIFOYAET:

. IUTAaHUPYEMbIE PE3yJbTaThl OCBOCHMS Kypca (U3MKH Ha 0a30BOM YpOBHE, B TOM
YHClie IPeIMETHbIE PE3yIbTaThl IO rojlaM O0yUYeHus;

. coliepkanue yuyebHoro npeameta «Ou3nkay Mo rogam o0ydeHusl.

Odu3uka Kak Hayka o HauOoiiee OOIIMX 3aKOHAX MPHUPOJABI, BBICTyMas B KauecTBE
yueOHOro mpeaMeTa B UIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ] B CHUCTEMYy 3HaHUH 00
okpyxartmiem wmupe. LIkonbHBIA Kypc (QU3NKA — CHUCTEMOOOPa3yIOUIUMN ISl €CTECTBEHHO-
HAy4YHBIX y4€OHBIX IPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB U
SABIICHUHN, W3y4yaeMbIX XHMHEW, Ouosorueit, Qusmueckoir reorpadpueil U acCTPOHOMHUEH.
Hcnonp30BaHWe U aKTMBHOE MPUMEHEHHE (PU3NYECKUX 3HAHHUI OINpeaenseT XapakTtep U
pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTUH B cepe PHEPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOcCa,
MOJTYYCHUST HOBBIX MAaTEPHAJIOB C 3a/IaHHBIMUA CBOMCTBAMHU M Apyrux. M3ydenne Gpusuku BHOCUT
OCHOBHOH BKIIaJ B (hopMHpOBaHHE €CTECTBEHHO-HAYYHOW KApTUHBI MHpa OOydYaromuxcs, B
dbopMUpOBaHNE YMEHUI IPUMEHSATh HAYYHBIN METO]I TO3HAHUS NP BHITIOJTHEHUH UMHU YI€OHBIX
HICCIIENOBAHUMN.

B ocHOBY kypca ¢pusuku 11 ypOBHS CpeIHETO 00IIero 00pa3oBaHus TOJI0XKEH Pl UIEH,

KOTOPBIC MOKHO PACCMATPUBATH KAaK MPHUHIUIIBI €0 MOCTPOCHU .



Hoes yenrocmuocmu. B cOOTBETCTBHHM C HEH KypC SIBISCTCS JIOTHUECKH 3aBEPUIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX Pa3/esioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenmepanuzayuu. B cooTBeTCTBMM ¢ HEil Marepuan Kypca (QHU3MKH OOBEIMHEH
BOKpYT ¢u3mueckux Teopuil. Benymmm B Kypce siBisieTcs (OpMHpPOBAHHME NMPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. E€ peanusanus npeanoiaraeT UCIoJib30BaHHE TyMaHUTaAPHOTO
noTeHIuana (GU3NIECKOil HAYKH, OCMBICIICHHUE CBSA3U Pa3BUTHUS (DU3UKH C Pa3BUTHEM OOIIECTBA,
a TaKk)Ke C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U SKOJIOTHYECKHMU IIPOOIEMaMH.

Hoes npuxnaonou wuanpasnennocmu. Kypc Qu3ukm mpenmnoyiiaraeT 3HAKOMCTBO C
IMIUPOKUM KPYrOM TEXHHYECKMX M TEXHOJOTHMYECKHX MPHIIOKEHHH W3yYCHHBIX TEOpUl U
3aKOHOB.

Hoes sxonocuzayuu peanusyercs IOCPEICTBOM BBEACHUS JIIEMEHTOB COJEpXKaHUS,
NOCBAUIEHHBIX 3KOJIOTMYECKHM Npo0jIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKkKe 00CYX IeHUS PoOIeM palliOHAIBHOTO IPUPOJIOTIOIBE30BAHMS U
9KOJIOTMYECKOH OE30IMacHOCTH.

CTep)KHEBBIMH 3JIEMEHTaMHU Kypca (M3UKH Ha YPOBHE CpPEIHEro O0Iero oOpa3oBaHUs
SBISIOTCS (u3nMUeckue Teopur ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKTYpe HOCTPOCHHS
¢usndeckoil TeopuH, poiM (YHIAMEHTAIBHBIX 3aKOHOB W TIPUHIMIIOB B COBPEMEHHBIX
NpPEICTaBICHUAX O MPUPOJE, IPAaHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONMUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHHI U TPOLIECCOB).

CuCTeMHO-eSITeTFHOCTHBIN IMOAX0/] B Kypce (PH3UKHU peam3yeTcst Pexk e BCETo 3a CUET
OpraHu3aliy SKCIIEPUMEHTAILHON JESTeNbHOCTH oOydatontuxcs. J{ims 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO UCMOJIb30BaHUE CHCTEMBbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
7a00paTOpHBIX PabOT, KOTOpbIE B Iporpamme Mo (usnke oObEIMHEHBI B OOLIMI CHUCOK
YUEHHUYECKUX TPAKTUYECKUX padoT. BrlieneHne B ykazaHHOM IEpEeYHE JIADOPAaTOPHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJSI M OIEHKH, OCYIIECTBISETCS YYaCTHHKAMH O0pa3oBaTeIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH MIaHWPOBAaHMS U OCHaleHUs KabuHeta ¢usuku. [lpu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYHYAIOUIMMHUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHHS 3aBUCHMOCTEH (PU3MUECKUMX BEIMYMH W TIOCTAaHOBKY ONBITOB TIO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bosbiioe BHUMaHKE yAENsSeTCs PEIIeHUI0 pacu€THBIX M KaueCTBEHHBIX 3a/1ad. [Ipu aTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4H C SIBHO 3aJJaHHOM (PU3HYECKON MOJIENbIO,
MO3BOJISIONINE TPUMEHSITh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfelna

Kypca, TaKk U UHTETPUPYS 3HAHUS U3 PA3HBIX PA3AeNIOB. /[ KaueCTBEHHBIX 33]1a4 MPUOPUTETOM



ABIIAIOTCS 3aJlaHusi Ha OOBACHEHUE MNpOTEeKaHWs (QU3UYECKUX SBJICHUM W TPOIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (U3MUECKOW MOJENU HJsi CUTYallMH MPaKTHKO-
OPUEHTHUPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TtpeboBanusmu DPI'OC COO K MarepuaabHO-TEXHHUUECKOMY
obecrieueHn0 ydyeOHOro rmnpoiecca 0a30BbIi ypOoBeHb Kypca (PU3MKH Ha YpOBHE CpPETHEro
o0miero o0pa3oBaHUs TOJKEH M3y4aThCsl B YCIOBHSIX MPEIMETHOrOo kabwHeTa (U3UKH WU B
YCIIOBUSX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTrO IKKIIa. B kabunere
bu3HKH T0KHO OBITH HEOOXOMMOE JTa00paTOPHOE 00OPYAOBAHUE IS BHIIOTHEHUS YKa3aHHBIX
B IporpamMme 1o (uU3MKEe YYECHHUYECKHX MPAKTUYECKUX paboT U JIeMOHCTpPAIMOHHOE
00opyI0BaHUeE.

JleMoHCTpanmoHHOE 000pyAoBaHHe (GOpPMHUpPYETCSI B COOTBETCTBHUH C TIPUHITATIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHevrBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Mo
bu3MKe KIIOYEBBIX JEMOHCTpPAIUil A HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHH M TPOIIECCOB,
IMIUPUUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMCHCHHM.

JIaGopatopHoe 00OpyIOBaHUE Ui YYCHUYECKHX MPAKTHYECKUX padboT (hopmMHUpyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacdyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPATOpPHOTO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOCHBI HAa KOMIUICKCHOM HCIIOJIb30BAaHUHM AHAJIOTOBBIX M IH(POBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU IIENIIMU U3Y4YEeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

. dbopMupoBaHUE MHTEpECa U CTPEMIICHHS OOydaroluxcs K HAyYHOMY HU3yYEHHIO
MPUPOJIBI, PA3BUTHE UX UHTEJUICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;

. pa3BUTHE TPEIACTABICHUNW O HAYYHOM METOJ€ TOo3HaHUS U (popmMupoBaHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY/KAIOIINM SIBJICHUSIM;

. dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ylbTara H3y4eHUsS OCHOB
CTPOCHUsI MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DU3UKU;

. dbopMHupoBaHUEe YMEHUW OOBSACHSITH SIBICHHUS C HCIOIB30BaHUEM (DU3NUECKUX
3HAHUM U HAYYHBIX JIOKA3aTeNIbCTB;

. dbopMupOBaHHE TPEACTaBICHUH O pond GU3MKH Ui Pa3BUTHS  JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH ¥ TEXHOJIOTHH.

JlocTukeHne 3THX Liejieil obecriednBaeTCsl pellieHrneM CIeAYIOIUX 3aaad B Ipoliecce
M3YYeHHUS Kypca (PU3UKU HA YPOBHE CpEIHEro o0Iiero o0pa3oBaHuUs:

. npuoOpeTeHNue CHUCTEMBI 3HAHHWKA 00 OOmMX (U3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHSX, BKIIOUAs MEXaHUKY, MOJICKYISIPHYIO (PU3HKY, dJIEKTPOANHAMUKY, KBAHTOBYIO

(GU3KKY U 3JIEMEHTHI aCTPOPU3UKH;



. dbopMupOBaHHE YMEHUU NPUMEHSATHh TEOPETHYECKHE 3HAHUS ISl OOBSACHEHUS
(du3nUecKux SIBICHUA B MPHUPOJE M JUIA MPUHATHS MPAKTHUYECKUX PEIICHHH B MOBCETHEBHOMN
KU3HU;

. OCBOEHHE CIOCOOOB pEUICHHS Pa3IUYHbIX 33]a4 C SBHO 33JaHHON (Qu3nUecKon
MOJIeIblO, 3a/ay, MOJPa3yMEBAIOIIUX CaMOCTOSTENIbHOE co3JaHue (U3HUECKON MOojeny,
aJICKBaTHOW YCJIOBUSAM 33a/1a4U;

° IIOHUMAHHUCEC (1)I/I3I/I‘-IGCKI/IX OCHOB U IIPUHIOUIIOB I[CﬁCTBHSI TEXHUYCCKUX yCTpOfICTB
U TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPELY;

. OBJIAJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHHUS M IPOBEACHUS
(¢u3nUecCKUX OSKCIEPUMEHTOB, aHajdh3a M MHTEPIpeTalud HUHGOpMAIMU, OIpEeICHUs
JIOCTOBEPHOCTH IOJyYEHHOTO Pe3yiIbTaTa;

. CO3JaHME YCJOBHM Ui pPAa3BUTHS YMEHHIl MPOEKTHO-UCCIIEI0BATENHCKOM,
TBOPUYECKOH J1eATETHHOCTH.

Ha usyuenue ¢usuku (0a30BBI ypOBEHB) Ha YPOBHE CPEIHEr0 OOIIEr0 OOpa3OBaHUS
orBojuTcs 204 gacos, rae 68 4acoB J00aBJICHEI 3a CYET HOpMHUPYEMOi YacTH Y4eOHOTO TUIaHa C
HeNnblo 0oJiee TIHIATEIBHOTO 3aKPEIUICHHUS M MPAKTHUYECKOH OTpaOOTKM OCHOBHBIX TeM.: B 10

kiacce — 102 yaca (3 yaca B Hegenmo), B 11 kimacce — 102 gaca (3 yaca B HEZIEN0)..



COJAEP/)KAHUE OBYYEHUA
10 KUIACC
Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupoze. Hayunele MeTonbl MO3HAHMUS OKpyXarouiero mupa. Poip
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS IPUPOAbL. DKCIIEPUMEHT B (pu3HKe.
MopenupoBanue (HU3NYECKUX SBJICHUH M mporieccoB. Hayunsle runoresbl. Ou3nueckue
3aKOHBI U TeOpuH. [ paHHIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUSI.
Porms m mecto ¢u3uku B (HOPMHUPOBAHMM COBPEMEHHOH HAy4YHOW KapTHHBI MHpaA, B
IIPAaKTUYECKOU JEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
Amnainorosble U HU(PPOBbIE U3MEPUTENBHBIE IPUOOPHI, KOMIIBIOTEPHbBIC TATUUKU.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBmwkeHue. OTHOCHUTETBLHOCTh MEXAaHWYECKOTro JBrokeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemernienue, CKOpoCTh (CpemHsii CKOPOCTh, MTHOBEHHAss CKOPOCTh) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSAMOJMHEHHOE IBUKEHHE. ['paduKu 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIICHUS MaTEPUAIbHONW TOUKU OT BPEMEHH.

CBoOogHOE mazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiiHoe naBukeHue. J[BUKEHHE MaTEpUATIBHOM TOYKM 110 OKPYXHOCTH C
IIOCTOSIHHOW I10 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JMHEHHas cKopocTb. Ilepumon wu
yacToTa oOpaieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHudeckue yCTpOMCTBA M MPAKTHYECKOE TPUMEHEHHE: CIHIOMETP, JBIKCHHE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHHUS.

[Ipeobpa3oBaHue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tamenue Ten B BO3yxe U B pa3peKEHHOM MPOCTPAHCTRE.

HaGmronenue aBuxenus tena, OpOIIeHHOTo MO YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO MaICHUS.

Hamnpasnenue ckopocTu npu JBUKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHnne HepaBHOMEPHOTO IBMXKEHUS C 1IEJIbIO OMPEIETICHUSI MTHOBEHHOM CKOPOCTH.

UccnegoBanue  COOTHONIGHHMS  MEXAY  OyTSIMH, HOPOWJEHHBIMH  TEJIOM  3a
MOCJIE/IOBAaTEIbHbIE pAaBHbIE IPOMEKYTKM BpPEMEHHM IpPU PABHOYCKOPEHHOM JBHKEHHUHU C
Ha4aJIbHOW CKOPOCTHIO, PAaBHOM HYJTIO.

N3ydenue NBUKEHUS MIapUKa B BI3KOW KUJIKOCTH.

N3yuenne nBukeHus Tena, OpOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuamun otHocutensHOCcTH [amunes. Ilepseii 3axkoH Herorona. HMuepuuanbHbie
CUCTEMEI OTCUETA.



Macca tena. Cuna. Ilpunmun cynepno3unuu cuid. Btopoi 3akoH HproroHna mis
MaTepHaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 17151 MaTtepraibHbIX TOYEK.
3akoH BceMupHoOro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenne. Buapl Tpenus (mokos, ckojibkeHus, kauenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
P ABUKEHUU TeJIa B KUJKOCTH WM rase.
[ToctynarensHoe U BpalareabHOE ABMKEHHUE aOCOIIOTHO TBEPAOTO Tea.
MoOMEHT cuilbl OTHOCHUTENIBHO Ocu BpaiieHus. Ilnedo cuibl. YcinoBust paBHOBecHs
TBEPAOTO TEIA.
TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHME: IOIIIUIIHUKH, JBUKCHHE
MCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu
SBneHue nHepuuu.
CpaBHeHME MacC B3aUMOJIEHCTBYIOLIUX TEl.
Bropoii 3akon HerotoHa.
H3mepenue cui.
CrnoxeHnue cui.
3aBHCUMOCTB CHJIIBI YIIPYTOCTH OT JeOpMaLnu.
Hesecomocts. Bec Tena nmpu yCKOpEHHOM MOIbEME U AJCHUH.
CpaBHeHHE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.
VYcnoBust paBHOBecusi TBEpAOro Tena. Bunibl paBHOBECHS.
Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol
N3ydenue nBuxenust Opycka 1o HaKJIOHHOMH MIIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIUX B MPY)KMHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.
HccnenoBanue ycinoBuil paBHOBECUS TBEPIOTO TEJA, UMEIOIIETO OCh BPALICHUS.
Tema 3. 3akonvl coxpanenusn 6 Mexanuke
Nmnynbc MmaTepranbHON TOUKH (Tea), CHCTEMBI MaTEpPUATIBHBIX TOUeK. IMMysbC cuitel u
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.
PaGota cunbl. MOIIHOCTE CHITBI.
Kunernueckas sHeprus MarepuaibHOil Touku. TeopemMa 00 M3MEHEHMM KMHETUYECKOM
JHEPIUH.
[lorenumansHas oHeprus. [loTeHnuanbHas dSHeprus ymnpyro JaeGopMHpPOBaAHHOU
npyxuHbl. [loTeHnanbHas sHeprus Tenaa BOJU3H MOBEPXHOCTU 3eMJIH.
[loTeHunanpHble U HEMOTEHIMANbHBIE CUJIBL. CBS3b PabOTHl HEMOTEHIMAIbHBIX CHII C
U3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3AKOH COXPaHEHUSI MEXaHUYECKON SHEPTUH.
VYrpyrue u Heynpyrue CTOJIKHOBEHMS.
TexHnueckue yCTpONHCTBA U IIPAKTUYECKOE NIPUMEHEHHE: BOAOMET, KONED, NPYKUHHBIN
IIACTOJIET, JBUYKEHUE PAKET.
Jlemoncmpayuu
3aKOH COXpaHEHUs UMITYJIbCa.
PeaxTnBHOE OBMKEHUE.
[lepexon nmoTeHNIMAIbLHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.
Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol



N3ydyenne abCONIOTHO HEYHNPYroro yjaapa ¢ IMOMOIIBIO JBYX OIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHMYECKOW >HEpPruu Teja Ha
[IpUMepE PacTSHKEHUsI pE3UHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJsipaasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU

OCHOBHBIE  TOJIOKEHUS  MOJIEKYJSPHO-KMHETUYECKOM TEOPUM U HMX  OIBITHOE
obocHoBanue. bpoyHnoBckoe aBmkenue. Huddysus. Xapakrep NBUKEHUS W B3aUMOJICHCTBUS
YaCcTHI] BellecTBa. MOAEIN CTPOCHHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEJ M OOBSICHEHUE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaudecTBo BeliecTsa.
[TocTostnHast ABorajipo.

TernnoBoe paBHOoBecue. Temneparypa u e€ uzmepenue. Lllkana remneparyp Llenbcust.

Mopenp uneanpsHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIAPHO-KMHETHUYECKOW TEOPUHU
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHEepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkama temneparyp KenpBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpeicTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYEeCKUE YCTPONCTBA M MPAKTUICCKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, (oTorpaguu MOJIEKy
OpPraHUYECKUX COETUHEHUI.

OmnpiTel 10 AU Py3un KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBHXKEHUS.

Mogpens onbira IlTepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOJEHCTBHUSL.

Mopaeinb, HIUTFOCTPUPYIOLIAsk TPUPOLY NAaBJICHHUs ra3a Ha CTEHKHU COCYa.

OnbIThI, HIUTIOCTPUPYIOLINE YPaBHEHUE COCTOSTHUS U/1€aJIbHOTO ra3a, H30MpOIIECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomuol

Omnpenenenre Macchbl BO3[yXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE H3MepeHUd o0béMa
KOMHATBHI, IABJICHUS U TEMIIEPATYpPbI BO3/1yXa B HEM.

HccnegoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHamMuueckass cucteMa. BHYTpEeHHSS SHEPrys TEPMOAMHAMUYECKON CUCTEMBI H
crocoOb! e€ uzmeHeHus. KonnyecTBo TemnoTel U paboTta. BHyTpeHHsIsI 3Heprus 0JHOATOMHOTO
U7eanbHOro raza. Busl Terionepenadn: TeIIONPOBOAHOCTh, KOHBEKIUS, U3TydeHUE. Y eJbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH PU TEIUIONEpe1aye.

[Tonstne 06 ammabatHom mporecce. llepBelii 3akoH TepmoauHamuku. [IpumeHeHHE
MEPBOT0 3aKOHA TEPMOAMHAMHUKHY K H30mpoiieccaM. [ padudeckast MHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocThs Mpo1eccoB B IpUPOJIE.

TernnoBsie MamuHbl. [IpUHIUIIBL TEHCTBUS TEIUIOBBIX MamuH. [IpeodbpazoBanus sHEpruu
B TerioBbIx MammnHax. Koadduuuent nonesnoro aericrsus TermioBoil Mamunbl. [{ukn Kapro u
ero Kod(hPuIMeHT moJIe3HOTO NEUCTBHS. IKOJOTUIECKHUE MTPOOIEMBI TETUIODHEPTETHUKH.

Texaudeckue yCTpOWCTBA M MPAKTHYECKOE TPUMEHEHHE: JBHUTaTeIh BHYTPEHHETO
Cropanusi, ObITOBON XOJOJUIbHUK, KOHTUIIMOHED.



Jlemoncmpayuu

V3meHeHne BHYTpEHHEW SHEpPIruu Teia NpU COBEPUICHWU pabOTHI: BBUIET MPOOKU H3
OYTBUIKH TOJI JEHCTBHEM CXKaTOro BO3/yXa, HarpeBaHue s>(upa B JATyHHOU TpyOke myTéM
TpeHus (BUICOAEMOHCTpAINsA).

N3meHeHne BHyTpeHHEN 3HEpIUH (TeMIepaTypsl) Tejla IpU TEIIonepeiaye.

OnpIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YUIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATeNsl BHYTPEHHETO CrOpaHusl, peaKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3Mepenne yienbHOM TEMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun geujecmea. Pazoevie nepexoonvl

[TapooOpa3zoBanue U KoHAcHcanusa. McmapeHune wu  KumneHwe. AOCONIOTHAs U
OTHOCHTEJIbHAS BIIAYKHOCTb BO3AyXa. HaceleHHbIi nap. YaenpHas TEIioTa napooOpa3oBaHuUs.
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT JABJICHMUSL.

Teépmoe Ttemo. Kpucramimueckue u amopdHble Tena. AHHU30TPOIHUS CBOWCTB
kpuctamioB. Kuakue kpuctramibsl. CoBpeMeHHble MaTepuaiibl. [[aBieHne W KpucTauiM3anus.
Y aenvHas TerioTa miaasinenus. Cydomumarusi.

VYpaBHeHHe TEIIOBOroO OanaHca.

TexHuueckue ycTpolicTBa M NPAKTUYECKOE IPUMEHEHHUE: TMTPOMETP U ICUXPOMETD,
KaJIOpDUMETP, TEXHOJOTHMU IIOJIyYE€HUS COBPEMEHHBIX MAaTepuajgoB, B TOM  4HCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaCBILEHHBIX [1apPOB.

Kunenue npu noHW>KEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

HabmtoneHne HarpeBaHUs U IUIaBJICHUS KPUCTAJUIMYECKOTO BEILIECTBA.

JleMOHCTpanys KpUCTaJlIoB.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenue OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

OnexTpuzauuss Tela. OJEKTPUYECKUM 3apsn. JlBa BUAa DIIEKTPUYECKUX 3apsiiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS IEKTPUUIECKOTO 3aps/a.

B3aumopeiictBue 3apspoB. 3akoH Kynona. TouedHbI  2JIEKTpUYECKUI — 3apsih.
Onektpuueckoe mnose. HanpskéHHocTh 3nekTpuuyeckoro mnois. IlpuHuun cyneprno3unuu
AIIEKTpUYECKUX MoJiel. JINHNN Hanps>KEHHOCTHU AIIEKTPUYECKOTO MOJIS.

Pabora cumnm oamektpocratmueckoro moss. [loTeHmuman. Pa3HOCTH MOTEHIMATIOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B AJIEKTPOCTATUYECKOM MoJie. J{uaaeKkTpuueckas MpOHUIIAEMOCTb.

OnektpoémkocTh. KoHzmeHcaTtop. DNEKTPOEMKOCTh IJIOCKOTO KOHJEHCAaTOpa. DHEprus
3apsKEHHOT0 KOHEHCATOPA.

TexHnuyeckue ycTpoilcTBa M IMPAKTUYECKOE MPUMEHEHHUE: DJIEKTPOCKOIN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHUHBIM IPUHTED.

Jlemoncmpayuu

VY CTpoUCTBO U MPUHIUIT AEHCTBUS SJIEKTPOMETPA.

B3anmoaeiicTBre HaRIEKTPU30OBAHHBIX TET.



DIEeKTpUYECKOE MOJIE 3apsSKEHHBIX TEll.

[IpoBOIHMKY B 3IEKTPOCTATHYECKOM II0JIE.

DnexTpocTaTUuecKas 3aluTa.

JIMDJIEKTPUKHU B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTU IUIOCKOTO KOHJEHCaTopa OT IUIOHIAJM IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenue 37eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DNEeKTPUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOro ToKa. MIcTOUHMKHN TOKa.
Cuna toka. [TocTossHHBII TOK.

Hanpspokenune. 3akon Oma i1 yyacTka LIETH.

DnekTpruyeckoe CONPOTHUBIICHHUE. VY nenbHOE CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenpHOE, MapayiesibHOE, CMELNIAHHOE COSUHEHUE ITPOBOIHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoymns—JIenna. MOMHOCTB 3IEKTPHUUECKOTO TOKA.

DNEeKTpOABMKYILAs CUJIa U BHYTPEHHEE COINPOTHBJICHUE MCTOYHHMKA TOKa. 3akoH Oma
JUTSL TIOJTHOM (3aMKHYTO#) JiekTpruyeckoi nenu. KopoTkoe 3ambikaHue.

DOneKTpOHHAas MPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TeMIieparypbl. CBEpXIpOBOIUMOCTb.

DneKTpuYecKuii TOK B Bakyyme. CBONCTBA AIIEKTPOHHBIX MTyYKOB.

[MonynpoBonuuku. CoOCTBEHHass W MpPHUMECHAas MPOBOJUMOCTh IOJIYIPOBOJIHUKOB.
CsoticTBa p—Nn-nepexoaa. [lonynpoBoHUKOBBIE TPUOOPHI.

DNEeKTpUYECKU TOK B pacTBOpax M paciulaBax »HIIEKTPOIUTOB. IDJIEKTPOJIUTUUYECKAS
JUccoIanus. DIEKTPOIIN3.

Onektpuyeckuii TOK B Tazax. CaMOCTOATENbHBIH W HECAMOCTOSITENbHBIA pa3ps.
Momnnus. ITnazma.

TexHuueckue yCTpoilcTBAa M NPAKTHUYECKOE IMPUMEHEHHE: aMIIepMETp, BOJBTMETD,
peoctaT, HCTOYHHMKHM TOKa, JJIEKTpPOHArpeBaTelbHbIE MPUOOPBI, BIEKTPOOCBETUTEIbHBIE
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTUOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HapsHKEHMS.

3aBUCHMOCTb COINPOTHUBJICHUS LMJIMHIPUYECKUX IPOBOJHUKOB OT JUJIMHBI, IUIOLIAIN
IIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CwmenaHHOe COeTMHEHUE TIPOBOJHUKOB.

[IpsiMoe n3MepeHue 3IIeKTPOABIXKYIIEH Cuiibl. KOpOTKOE 3aMbpIKaHUE TalbBAHMYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHMOCTbH CONPOTUBIICHUS METAIIIIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3IAEKTPOIUTOB.

HckpoBoii pa3psii ¥ IpOBOJANMOCTb BO3/1yXa.

OAHOCTOPOHHSIS MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3yueHne cMEmaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue iEKTPOABMKYIIEH CHJIBI HMCTOYHMKA TOKAa UM €ro  BHYTPEHHEro
CONPOTHUBIICHHUS.



Hab6monenue snexrposusa.

MesknpeaMeTHbIe CBS3H

Wzyuenmne kypca ¢usuku 6a3oBoro ypoBHs B 10 kijacce OCyIIECTBISIETCS € YYETOM
COJIepKATENBHBIX MEXKIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJOTHH.

Medicnpeomemnvle nonsamus, CBA3aHHBIE C W3y4CHHEM METOJOB HAYYHOTO ITO3HAHMUSL:
SBJICHUE, HAay4HBIH (aKT, Tunoresa, (U3MUECKas BEIWYMHA, 3aKOH, TEOpHs, HaOJIIOIEHHE,
9KCIEPUMEHT, MOICTTUPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: perieHue CUCTEMbl ypaBHEHMH, JHWHeHHas ¢QyHKuous, mnapabona,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M HMX MPOEKIUU HA OCH
KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

Buonoeus: Mmexannveckoe IBMKEHHE B KUBOU mpupoae, 1uddysus, 0cMoC, TEII000MEH
KHMBBIX OpPraHU3MOB (BHIIbI TEIUIONEPEIayuH, TEIJIOBOE PAaBHOBECHE), IICKTPUUYECKUE SBJICHUS B
’KUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHAsE Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, JKUIAKOCTEH M Ta30B, JIICKTPUYECKHUE
CBOWCTBA METAJJIOB, AJICKTPOIUTHIECKAS JUCCOLIMAIINS, TalTbBAHHUKA.

T'eoepaghus: BnaxxHOCTHh BO3yXa, BETPHI, 0ApOMETp, TEPMOMETP.

Texnonoeus: ipeoOpa3oBaHKe ABMKEHUI C MCIOIB30BAaHHEM MEXaHHU3MOB, YUET TPEHHS
B TEXHUKE, MMOJNIMITHUKH, MCIOIB30BAaHUE 3aKOHA COXPAHEHHsS MMITyJbCa B TEXHHUKE (pakeTa,
BOJOMET W Jpyrue), JBUraTteilb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIONMIIBHUK, KOHUIIMOHEP, TEXHOJIOTUH MOITYYEHHS COBPEMEHHBIX MaT€pPHaIoOB, B TOM YUCIIE
HAaHOMAaTepHajOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTaTHUYECKas  3alluTa,  3a3eMJICHHUE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNpHUHTEp, 3JIEKTpOHArpeBaTelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KJIACC
Pa3nen 4. DaekTpoanHaMuKka
Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocTostHHBIE MarHuTHl. B3auMoaeicTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE IMOJe€.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUIT CylIeprio3uMi MarHUTHBIX Toel. JIMHUY MarHUTHOU
nHAyKuuu. KapTuHa 1TMHUI MarHUTHOW MHIYKIWHU MOJISI TOCTOSSHHBIX MAarHUTOB.

MarnuTHoe noje NpoBOAHMKA ¢ TOKOM. KapTuHa NMHUN MHAYKIIMM MarHUTHOTO IOJS
JJIMHHOTO TPSIMOr0 MPOBOJAHWKA M 3aMKHYTOTO KOJIBIIEBOIO MPOBOAHUKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzauMoielicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOIyJib U HallpaBJICHUE.

Cuna Jlopenma, €€ MoIynb W HampabiieHHE. JIBW)KEHHE 3apshDKEHHOM 4YacTHIBl B
OJIHOPOJHOM MarHuTHOM mose. Pabora cuiel Jlopenna.

SBneHue HNEKTPOMArHUTHOM WHAYKIMHU. [loTOK BekTOpa MArHUTHOM WHIYKIUU.
DNEKTPOABUKYILAS CUJIa UHAYKIUU. 3aKOH 3JIeKTpoMaruHuTHor nHaykuuu dapazes.

BuxpeBoe snextpuyeckoe mosie. DNEKTPOJBIKYIIAs CUJa WHAYKLIMUA B IMPOBOJHHUKE,
JIBHKYIIIEMCS TTIOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IOJIE.

[IpaBumo JleHna.

NHIyKkTHBHOCTD. SIBICHUE CAMOMHIYKIIMH. DJIEKTPOIBIKYIIIAS CHJIa CAMOWHTYKITHH.

DHeprusi MarHUTHOTO TIOJIST KATYIITKUA C TOKOM.



DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: IIOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUILI, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO ITy4YKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIAYKIMY MarHUTHOTO MOJIS.

B3anmMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBneHue NEKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHna.

3aBUCHUMOCTD AJIEKTPOJBIKYIICH CUIIbI MHAYKIIMH OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHAYKIUY.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHrne MarHuTHOTO NOJIA KaTYIIKH C TOKOM.

UccnepoBanue neCTBUSI TOCTOSHHOTO MarHuTa Ha PaMKy C TOKOM.

Hccnenosanue SIBJICHUS AIIEKTPOMArHUTHON WHTYKIIWH.

Pa3nea 5. KosieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHuUmMHbsle Koj1eOanus

Konebarenbnast cucrema. CBoOOgHBIE MexaHHueckue Kkojebanusa. [‘apmonuueckue
konebanus. Ilepuon, uacrora, ammautyga u (aza konebanuil. I[lpyXMHHBII MasTHUK.
Matematuueckuii MasTHHK. YpaBHEHHE TapMOHMYECKUX KojeOanuii. [IpeBpaiienue sHepruu
IIPY TAPMOHUYECKHUX KOIeOaHUIX.

Koneb6arenbuspiii koHTYyp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B HJI€ATHHOM
KOJIeOaTeIbHOM KOHTYpe. AHaJOTus MEXIy MEXaHWYEeCKMMH ¢ 3JIEKTPOMAarHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs] SHEPTUU B UJCAILHOM KOjeOaTelbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KoneOaHUsX. BeIHYyX/IeHHbIE MEXaHUYECKUE KOEOaHMUS.
Pe3onanc. BeiHyKIeHHBIE 2IEKTPOMArHUTHBIEC KOJIEOAHUSI.

[Iepemennsblii Tok. CHHYCOMAANBbHBINA EPEMEHHBIN TOK. MOIHOCTh NEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUIIbI TOKA U HATIPSIKEHUS.

Tpancpopmarop. IlpousBoactBo, nepegadya v MOTPEOJICHHE DJIEKTPUUECKOW SHEPTHH.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AneKkTposHepruu. KynbTypa ucCHoIb30BaHUS
AJIIEKTPOIHEPTHH B TIOBCETHEBHOM JKH3HHU.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: JJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, IMHUHU 3JEKTporepeaay.

Jlemoncmpayuu

UccnenoBanme  mapameTpoB — KojeOaTelnbHONM  cUCTeMBbl  (MPYKUHHBIA WK
MaTEeMaTUYECKUI MasiTHUK).

HaGmronenue 3aryxaronux Kojie0aHu.

HccnenoBanme cBONCTB BhIHYX/IEHHBIX KOJIEOaHUH.

Ha6mronenue pezonanca.

CB00OOIHBIE EKTPOMArHUTHBIE KOJIeOaHus.



OcmorpaMMbl — (3aBUCHUMOCTH  CHJIBI  TOKa M HANpPSOKEHWsT OT BpPEMEHH) Ul
AJIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc nmpu mocienoBaTeIbHOM COSAMHEHUU PE3UCTOPA, KATYIIKH MHAYKTUBHOCTU U
KOHJIEHCATOopa.

Mogenb TMHUY 3JEKTPOIIEpPEIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanue 3aBUCUMOCTH NEpUOa MallbIX KOJeOaHUi Tpy3a Ha HUTH OT JAJUHBI HUTU
U Macchl rpysa.

HccnenoBanne mnepeMEeHHOr0 TOKa B IENM M3 IMOCIEAOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHbsle 60JIHbL

Mexanuueckue  BOJIHBI,  ycioBus  pacnpocrpaHeHus.  llepumon.  Ckopocthb
pacmpocTpaHeHUs] W JUIMHA BOJHBL llomepednbie W mpoaoibHBIC BOJMHBL MHTepdepeHnms u
T paKus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJHBI. Y CIOBHS M3JIYYEHHUS DJIEKTPOMArHUTHBIX BOJH. B3ammHas
opueHTanus BekTopoB E, B, V B anekrpomarnuTHOi BonHe. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, IMpeJOMJICHHE, mosipu3anus, auppakmus, wuaTepdepeHnms. CKOpocTb
AJIEKTPOMATrHUTHBIX BOJIH.

[lIxana sneKTpoMarHUTHBIX BOJH. [IprMeHEHHE AIEKTPOMArHUTHBIX BOJH B TEXHHUKE U
OBITY.

[TpuHIMIIBI paguoOCBsI3U U TeleBUACHU. Pagronokanus.

DIEeKTPOMAarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPeIbl.

TexHuyeckue ycTpoilcTBa M MPAaKTHUECKOE MPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTUKA B TEXHUKE W MEAMIIMHE, pajap, PaiuoONpUEéMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pazoBanue U PaCIpPOCTPAHCHHUE TOTIEPEYHBIX U TIPOJIOJILHBIX BOJIH.

Konebmronieecs Te10 Kak HICTOYHUK 3BYKa.

Habntoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHny u AUPpakini MEXaHUIECKUX BOJH.

3BYKOBOM PE30HAHC.

Habmtonenne cBsi3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUTUTYJOM U YacTOTOH
KoJie0aHui.

UccnenoBanme CBOMCTB  BJIEKTPOMArHUTHBIX  BOJIH:  OTPaXEHUE, MPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. I[IpsiMonMHENHHOE pacnpoCTpaHEHHE CBETa B OJHOPOIHOU
cpene. JIyu cBera. ToueuHblli HICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpakeHHsS cBeTa. [locTpoeHne M300pakeHHU B ILIOCKOM
3epKaie.

[Ipenomiienne cBeTa. 3aKOHBI TMpETOMIICHHS cBeTa. AOCONIOTHBIA TMOKa3aTelb
npenomiieHusi. IlomHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MOJHOrO BHYTPEHHETO
OTpaKEeHHUS.

Hucnepcus cseta. CnoxxHbIi cocTaB Oenoro cBera. LIBer.



Cobuparonmue ¥ paccewBaromue JUH3BI. ToHkas nuH3a. DOKYCHOE pPACCTOSIHHE |
ONTUYECKasl CHJia TOHKOM JMUH3BL. [locTpoenune n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONITUKU.

BonnoBas onrtuka. MHTepdepenuuss cBeta. KorepeHTHbIE WCTOYHUKU. Y CIOBHS
HAOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOI€PEHTHBIX UICTOUYHUKOB.

Hudpakus ceera. JudpakumoHnas pemérka. YciioBue HAOMIOACHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoiicTBa W MpPaKTUYECKOE MPHUMEHEHHE: OYKH, Jymna, (oToarmapar,
NPOCKIIMOHHBIN anmapar, MHKpPOCKOI, TEeJIEeCKOI, BOJIOKOHHAs OITHKA, JU(PpPaKIHOHHAS
pelETKa, NOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHetHOE pacnpoCTpaHEHUEe, OTpaKeHUE U IpesoMieHue cBera. Onruueckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Moiens cBeTOBOA.

HccnenoBanue cBONCTB U300paXKeHU B TMH3AX.

Mopenn MUKpOCKOIA, TEIECKOIIA.

HaGironenne naTepdepeHIim cBera.

HaGmonenne nudpaknuu cBera.

Habmronenue aucnepcuu ceera.

[Tonyyenue cnekTpa ¢ HOMOIIBIO PU3MBI.

[Tonydenue ciekTpa ¢ HOMOIIbIO TU(PPAKINOHHON PEHIETKY.

HaGmtoneHue nonsipusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue nokasarens IpeaoMIIeHUs CTEKIIA.

HccnenoBanue cBONUCTB N300paxeHU B IMH3AX.

HaGmronenue qucnepcuu cera.

Pa3nes 6. OcHOBBI CIelIUAJIBLHOM TEOPHH OTHOCHTEIBHOCTH

['panuubl IPUMEHMMOCTH KJIaCCUYECKOM MexaHUKH. [locTynaTel crienuanbHONM TEOPUU
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTM CBETa B BakKyyMmMe, MPUHLHII
OTHOCHUTEIBHOCTH DHHIITEHHA.

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIIEHUE JJTUHBI.

OHeprust ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs3b MACCBhI C SHEPTUEH W UMITYJILCOM PEJSITUBUCTCKOM YaCTHUIbI. DHEPTHUs MOKOS.

Pa3nen 7. KBantoBas pusuka

Tema 1. dnemenmul K6AHMOBOI ONMUKU

®oronsl. @opmyna [lnanka cBs3u 3Heprun HoTOHA € €ro YaCTOTON. DHEPTUS U UMITYIBC
¢doroHa.

Otkpeitne u wuccinenoBanue Goroddpdexkra. OmbiTel A. I'. CronetoBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

JlaBrrenne cBera. OnwiTel [1. H. JIeGenena.

XuMuyeckoe IeHCTBHE CBETA.



TexHuueckue ycTpoicTBa M IPAKTUYECKOE NMPUMEHEHHE: (POTORIEMEHT, (POTONATUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®oTo3deKT Ha YCTAaHOBKE C TUHKOBOU IJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro GpoTtodddekra.
CBeTOaUOI.
Connevnas 6arapes.
Tema 2. Cmpoenue amoma
Mopenb atoma Tomcona. OnbiTel Pesepdopna mo paccesHuto o -yactuil. [lnanerapras
monenb atoMa. [locrymarer bopa. 3nydenue u mornomieHue (OTOHOB TPU MEPEXOAC aroma C
OJIHOTO YpOBHSl BSHEpruum Ha Jpyrol. Buapl crnektpoB. CHekTp YpOBHEW 3HEpPIUM aroma
BOZIOpOAA.
BoustHoBBIE cBOMcTBa yacTull. Bonubl ne bpoins. KoprycKyisspHO-BOJIHOBOM Tyanu3Mm.
CrioHTaHHOE U BBIHYKJEHHOE U3IIyYCHHE.
TexHnuyeckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHE: CHEKTPAJIbHBIM aHaIu3
(criexkTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Onpenenenre AJIMHBI BOJIHBI JIa3epa.
Habnronenue muHeyaThIX CIEKTPOB U3ITyICHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hab6mronenue nuHeRyaToro CriekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI,  JTOKa3bIBAlOUIME  CJIOXHOCTb  CTpoeHHd  sapa.  OTkpeiThe
panuoakTuBHOCTU. OmBITH Pezepdopna mo onpeesneHnio cocTaBa pagioakTUBHOTO U3ITy4eHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OTtkpbiTHE TIpOoTOHA M HeWTpoHa. HyknonHas mozens sanapa IeiizenOepra—lBaHeHko.
3apsn saapa. MaccoBoe uucio sigpa. M30Torsl.
Anbda-pacnaa. DNeKTpOHHBIM U MO3UTPOHHBIN Oera-pacnan. ['amma-usnydenue. 3aKkoH
pazMoaKTUBHOIO pacnaja.
DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.
SAnepHsle peakuuu. JleleHUe U CUHTES SIED.
Snepubiii peaktop. Tepmosinepubiii cunre3. IlpoOrembl M HEepCHEKTHBBI sAAEpHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.
OneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTo b1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
OyHaaMeHTaIbHbIe B3aUMOeCcTBUSA. EnuHCTBO (pru3nueckoi KapTHHBI MUpA.
TexHnuyeckue ycTpolcTBa M MPAaKTUYECKOE NPUMEHEHUE: JO3UMETp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoOa.
Jlemoncmpayuu
CuéTunK MOHU3UPYIOLUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopnule pabomol
HccnenoBanue TPEKOB YaCTUIL (mo TOTOBBIM dotorpadusam).

Paspnen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH



Oranbl  pa3BuTUs  acTpoHoMuM. IlpukinazHoe W MHUPOBO33pEHUYECKOE 3HAUEHUE
ACTPOHOMHUHU.

Bun 3Bé3aH0r0 HebGa. Co3Be3nus, ApKue 3BE3bI, IUTAHETHI, X BUIAUMOE JBIKCHHE.

ConHedHas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mctounuk sHeprum ConHua v 3BE34. 3BE3NBI, HMX
OCHOBHBIC XapaKTEpUCTUKH. JluarpamMma «CHEKTpalbHBIH KJIAacC — CBETUMOCTbY». 3BE3[IbI
[JIABHOW IIOCJIEOBATEIIBHOCTU. 3aBHCUMOCTh «Macca — CBETHMMOCTb» JUId 3BE3] IJIaBHOM
nocjienoBaTeNnbHOCTH. BHyTpeHHee crTpoeHue 3BE3a. CoOBpeMEHHbIE IPEJICTABICHHUS O
IPOMCXOXKAECHUH U 3BoJroLK CoNHLA U 3BE3/1. DTalbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama ['anaktuka. [lonoxenue u nwxenue ConHua B ['amaktuke.
Tunel ranakTuk. PaguoranakTuku u kBasapsl. UEpHBIE IbIPHI B IAPAX FAIAKTHUK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa0O6ma. Pas0Oeranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe nsimyyeHue.

MacmrabHas cTpykTypa Beenennoil. MertaranakTuka.

Hepeménnsie npo0ieMbl aCTpPOHOMUH.

Vuenuueckue nabnrooenus

HaGntoneHnus HeBOOPYKEHHBIM I'JIa30M € UCHOIb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HeOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/HUS
CeBepHOro noiymapus 1 sipkue 3BE3/1bI.

Ha6monenus B Teneckon JIyHel, uranet, Mieynoro [Tyrtu.

O0o0maroniee NoBTOpPeHUE

Ponp ¢u3ukn M acTpOHOMHUM B 3KOHOMUYECKOH, TEXHOJIOTMYECKOH, COLMANbHOM u
THYECKON cdepax IesATeTbHOCTH 4YeJlOoBEeKa, pojlb M MecTo (U3MKM M aCTPOHOMHMHU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, pPOJib (U3NYECKON Teopun B (OPMUPOBAHUU
IpeJICTaBICHUN 0 PU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHUHBI MUpa B 00ILEM Py

COBPCMCEHHBIX €CTCCTBCHHO-HAYYHBIX HpeHCTaBHeHI/Iﬁ O Ipupoxac.

MeKknpeaMeTHble CBA3H

Nzyuyenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 Kkiacce OCylIecTBISIETCS C Y4ETOM
COJIEPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHUKH, OWOJIOTUM, XWUMUH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nowsamus, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAYYHOTO IO3HAHMSL:
sBIIEHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CUCTEMBbl YPaBHEHUM, TPUTOHOMETPpHUUYECKUE (PYHKIUU: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHl U HUX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIWH,

MPU3HAKU TI0J100MS TPEYTOJIbHUKOB, OMNPE/IeNIeHNe TUIOIIAU MIIOCKUX (puryp u oobéma te.



Buonozus: snekrpuueckue SBIEHUS B JKUBOW INpHpoJEe, KOJeOaTeslbHble IBUKEHUS B
JKUBOU TPUPOJE, ONTUYECKHUE SBICHUSA B JKUBOM INPUPOJE, NEUCTBUE DPAJMALMM HA JKUBbBIC
OpraHU3MBI.

Xumus: CTPOGHHE aTOMOB M MOJIEKYJ, KpPUCTaJUIM4ecKass CTPyKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUINYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

leoepaghus: MarHUTHBIE TONIOCA 3€MITH, 3AJIEKH MAarHUTHBIX pyaA, (HOTOCHEMKA 3eMHOI
IIOBEPXHOCTH, NPEICKA3aHUE 3EMIICTPSACECHUN.

Texnonocus: TAHAY JJIEKTpONEpead, TEHEPATOP IEPEMEHHOIO TOKA, dJIEKTPOABUTATEIIb,
UHAYKIMOHHAs IIedb, pajap, paJuoNpHEMHUK, TENEeBU30p, aHTeHHa, Tenedon, CBY-neus,

NPOCKIIMOHHBIN arnmapar, BOJIOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenune yueOHOro mpeamera «Pu3nMka» Ha ypOBHE CpEeTHEro oOLmero oOpa3oBaHHA
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,

MCTAIIPEAMETHBIX U IMMIPEAMETHBIX O6p&30BaTeHBHHX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS yueOHOro mpeamera «Pu3nKa» TOJIKHBI OTPa’KaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3UIUEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHEHTalUil, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOILMX TPAJUIHOHHBIM IIEHHOCTSAM POCCHMCKOro  0oOIIecTBa,
paciIMpeHue KU3HEHHOI'O OIbITa M OIBITA JESITENbHOCTH B IPOLIECCE PEATU3alUU OCHOBHBIX

HaHpaBJIeHI/Iﬁ BOCITMTATCIbHOM JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOro BOCHUTAHHS:

e CPOpPMHUPOBAHHOCTh  TPAKIAHCKOW  MO3MIUU  OOYYAroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

® TPUHATHEC TPAJAUIMOHHBIX OOIIEYETOBEUCCKMX T'YMAHUCTHYCCKUX U JIEMOKPATHYECKUX
LIGHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO IESTEIbHOCTh B HHTEPECax TPakIaHCKOro OOIIeCTBa,
y4acTBOBATh B CAMOYITIPABJICHUH B 00pa30BaTeIbHON OpraHU3allHy;

® YMCHHC BSaHMO}IeﬁCTBOBaTB C ColnvaJJbHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C HX
GYHKIMSIMHA ¥ Ha3HAYCHUEM;

® TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:
e c(pOopMHPOBAHHOCTH POCCUNCKOM IPakJaHCKOM MIEHTUYHOCTH, TATPUOTH3MA;
® [ICHHOCTHOE€ OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHMSM POCCHMCKHX

y‘-IéHLIX B 00JacTu (I)I/I3I/IKI/I U TCXHHUKU,

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:
e copMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 IOBE/ICHUS;
e CrOCOOHOCTH OIIEHMBATh CUTYAllMI0O U MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh Ha
MOPAJIBHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B I€ATEIBHOCTH YUYEHOTO;

® OCO3HaHME JUYHOI'O BKJIaJa B IOCTPOEHHE YCTOMYUBOTO OyIYILErO;



4)3¢TeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIIOYAsl 3CTETUKY Hay4HOI'O TBOPYECTBA, IIPUCYLIETO

¢du3nueckoil Hayke;

5) Tpy10BOro BOCIIMTAHUS:

e HHTEpPEC K pa3in4HbIM chepam MpodhecCHOHATBHON eI TEIbHOCTH, B TOM YHCIIC CBA3aHHBIM
¢ pu3MKOI M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBINH BBIOOp Oymymiel npodeccun u
PCAIM30BbIBATH CO6CTB€HHBI€ JKU3HCHHBIC I1IJIaHbI,

® TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO M camMooOpa3oBaHUIO B oOjacTu (U3MKH Ha

MPOTSYKEHUU BCEU KU3HU;

6) IK0IOrH4eCKOr0 BOCTUTAHMSA:
e CpOpPMHUPOBAHHOCTh IKOJOTMYECKOH KyJIBTYPHI, OCO3HAaHHE TIJIOOATBFHOTO XapakTepa
HKOJIOTMYECKUX MPOOIeM;
* IUIAHMPOBAHME U OCYIIECTBIICHHE JICUCTBHUI B OKPYKAIOIIEH cpelie Ha OCHOBE 3HAHUS IieJIer
YCTOWYMBOTO Pa3BUTHSI YETIOBEUECTBA;
® pacIIMpPEHHE OIbITA JESTEIBHOCTH KOJIOTUYECKON HANPABICHHOCTH Ha OCHOBE MMEIOIINXCS

3HAaHUU N0 (PUBHKE;

7) HEHHOCTH HAYYHOT'0 O3HAHHUSI:
® COpPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢u3nUecKoil HayKu;
® OCO3HaHHE I[CHHOCTH HAYYHOW JEATeNIbHOCTH, TOTOBHOCTh B TIpOIECCE M3Y4CHUS (PU3MKU
OCYIIECTBIISATH TMPOCKTHYIO M HCCIEIOBATEIbCKYIO IESTENbHOCTh HHAMBUAYAaJbHO U B

rpyIIe.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTebHbIE YHMBepPCcAJbHbIE YUeOHble AelicTBUS
ba3oBble JJjoruyeckue AeMcTBUA:
CaMOCTOSITENNLHO (OPMYITUPOBATh W AaKTyalH3UpOBaTh NPOOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;
ONPEAEIIATh LENU IeITENbHOCTH, 33/1aBaTh MapaMETPbl U KPUTEPUU UX JOCTHUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBAEMBIX (PM3NUECKUX SBICHUSX;
pa3pabaTeIBaTh IJIAH PEIICHUs MPOOIEMBI C YIETOM aHAIH3a UMEIOIIUXCSI MaTEPUATBbHBIX

Y HEMaTepHAIbHBIX PECYPCOB;



BHOCHUTh KOPPEKTHBBI B JICATEIHHOCTh, OIICHUBAaTh COOTBETCTBUE PE3YJIBTATOB IICIISM,
OIICHUBATh PUCKH TOCIEICTBUN ACSITEILHOCTH;

KOOPJMHHUPOBATh M BBINOJHITH pPabOTy B YCJIOBHSX pPEATbHOTO, BHUPTYaILHOTO |
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBINUICHUE MIPH PEIICHUH )KU3HEHHBIX IPOOIIEM.

Ba3oBble uccienoBarejbCcKue 1eCTBUSA:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TOHATHUSMU W METOJAMH (PU3NUYCCKOM
HAYKU;

BJIAJICTh HAaBBIKAMH Y4e€OHO-HCCIICIOBATEIbCKON U TPOCKTHON NESATEIBHOCTH B 00JIACTH
(GU3HUKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHUS 3a1a4
(U3HYECKOTO COACPKAHMS, IPUMEHEHHIO Pa3IMIHBIX METOJIOB TTO3HAHHSI,

BJIAJICTh BUJAMHU JCATEIBHOCTH IO MOJYYCHHUIO HOBOTO 3HAHHS, €r0 HMHTEPIPETAIHH,
npeoOpa3oBaHUI0 W MPUMCHCHHIO B PAa3lIMYHBIX Y4YEOHBIX CHTyallMsX, B TOM 4YHCJIE TpH
CO3aHUH YYEOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TIPUYUHHO-CIICJICTBEHHBIC CBSI3U W aKTyaJIM3WpPOBaTh 33Jady, BBIIBUTATH
TUIOTe3y €€ pelleHHs, HAXOAWUTh AapryMEHTBhI Ui JOKa3aTeJbCTBA CBOUX YTBEPXKICHHIA,
3aJ1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHUS;

AHAIM3UPOBATH MOJTYYCHHBIC B XO/C PEIICHUS 33J]Ja4H PE3YJIbTAThI, KPUTUICCKH OICHUBATH
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON NEATENHHOCTH, B TOM
qHclie PU U3YYeHUU (DU3HKY;

JIaBaTh OIIEHKY HOBBIM CHUTYAIUsIM, OIECHUBAThH MPUOOPETEHHBIHN OITBIT;

YMETh IMePEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUYECKYIO 00JIaCTh KU3HEICATCILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE HJIEH, IIpeJIaraTh OPUTHHANBHBIE MTOIXOAbl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a49H, JIOITyCKAIOIINE aTbTCPHATHBHBIC PEIICHUS.

Padora ¢ undpopmanmeii:

BJIQJICTh HABBIKAMH TOJIyuYeHUs MHPOPMAIUU (PU3UUECKOTO COJEP>KaHUS M3 HMCTOYHHUKOB
pa3HbIX THWIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh TMOWCK, aHAIM3, CHUCTEeMATHU3AlHI0 U
WHTEPIIPETANMIO HHPOPMAIIHH Pa3IMIHbBIX BUIOB U (HOPM IIPEICTABICHHSI,

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIb30BaTh CpeACTBa HWH(MOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pEIIeHNd KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJCHHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHHKH 0€30MaCHOCTH, TUTHEHBI, PECYpCcOCOepeKEeHHsI, TTPABOBBIX U

ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;



co3laBaTh TEKCThl (DU3MUECKOTO COJEp’KaHUsS B pa3IUYHbIX (QopmaTax ¢ y4&ToM
Ha3Ha4YeHWs WHGOpPMAMM © IEJICBOM AayAWTOPHH, BBIOUpAs ONTUMAIBHYIO (OpMY
IIPEACTABJICHUS U BU3YaIU3aLUH.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE JeiicCTBUSA:

OCYIIECTBIISITH OOIIEHHE HA ypoKaX (PU3MKU U BO BHEYPOUHOH JEATEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3pPEHHUs C MCIOJb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYILECTBA KOMAHIHON U UHIUBUAYAIbHON pabOTHI;

BEIOMpATh TEMATHKy M METOJbI COBMECTHBIX JCUCTBHI C y4€TOM OOIIMX HHTEPECOB H
BO3MOKHOCTEHN KaKJOr'0 YJI€HA KOJUIEKTUBA;

NPUHUMATh LI€JIM COBMECTHOW JI€ATEIbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSL N0 €€ JTOCTHKEHHUIO: COCTABIIATH IIAH JEHCTBUM, pacCIpelensTh pOJId C Yy4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIA/Ia M KAXKAOTO YYaCTHHKA KOMAaHIbI B OOIIMI pe3yabTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IMPOEKThI, OLEHUBATH MJIEU C MO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILIECTBJISATh TO3UTHUBHOE CTPATETHMYECKOE I[IOBEJACHUE B PA3JIUYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATUBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATENIbHYIO JEATEIbHOCTh B 00NacTH (PU3UKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTH U ()OPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTENIbHO COCTABJIATh IUIAH PEUICHUS PACUETHBIX M Kauye€CTBEHHBIX 3aj]ay, IUIaH
BBITIOJIHEHHSI TIPAKTUYECKON pPabOThI € Y4ETOM MMEIONIUXCSA PECYpPCOB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPEANOYTEHHUI;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuMpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATNOUYTCHUN;

JiefaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATH €ro, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pElLIeHHE;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

CcrocoOcTBOBaTh  (POPMHUPOBAHUIO U MPOSIBICHHUIO JPYIUIUMU B oOnactu  (HU3MKH,
MTOCTOSTHHO TTOBBITIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIQJICTh HABBIKAMU TO3HABATEIHLHOU PEQIICKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIA
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalllu, BEIOOpa BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 110 UX CHIKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€ PE3yJIbTaTOB JACSITEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B nporecce mocTHKeHUS TMIHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI TT0 (PU3UKE JIJIS
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
MHTEIJIEKT, MpeArnoaraoimui chopMUpOBaHHOCTD:

CaMOCO3HAaHUS, BKJIFOYAIOMIETO CIOCOOHOCTh TOHUMATh CBOE SMOLIMOHAIBHOE COCTOSHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEeTryJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMeHUue MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJanTHPOBATHCS K SMOIMOHATBHBIM
W3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONIEH CTpEeMJIEHHE K JOCTIKCHHUIO IIeNTH M YCIexy,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOXHOCTEN;

OMMATHH, BKJIIOYAONIEH CMOCOOHOCTh MOHHUMATh AMOILMOHAIBLHOE COCTOSIHHUE IPYTHUX,
YYUTHIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTH BBICTPAWBATH OTHOIICHUS C JIPYTUMU

JIOOAbMH, 3a6OTI/ITBCH, IMMPOABJIATL UHTEPCC U PA3PCIIATH KOH(i)J'II/IKTBI.

INPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kiacce npeqMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPax pojb U MeCTO (U3MKU B (POPMHUPOBAHMHU COBPEMEHHOMN
Hay4YHOM KapTUHBI MHPA, B PAa3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPAKTUYECKON
NeITeIFHOCTH JIFOAEH;

YYUTHIBATh TPAHUIIBI MPUMEHEHHs H3YyYEHHBIX (HU3MUECKUX MOJeNneil: marepuaibHas

TOYKa, MHEpHUAJIbHAA CHUCTCMa OTC‘{éTa, a0COJIIOTHO TBépI[OG TCII0, HacaabHbBIN ra3, MOACIN



CTPOCHMS Ta30B, )KMIKOCTEH M TBEPABIX TeJ, TOUYCYHBIA DJICKTPUYECKHUM 3apsAl IPU PEIICHUU
buznyecKuX 3a/1a4;

pacmo3HaBath (pu3uMUecKue sBICHUs (TPOIECCh) M OOBSICHITh MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUU CTPOEHHUS BEUIECTBA M JJIEKTPOJUHAMMKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHHOE MBM)KEHHE, CBOOOJHOE IaJieHue Tell,
JIBUKCHHE 10 OKPYXHOCTH, WHEpLUs, B3amMmojeicTBue Ten, auddysus, OpoyHOBCKOE
JBUKEHHUE, CTPOCHHUE YXKUAKOCTEH M TBEPABIX TEJ, U3MEHEHUE O00bEMA TEJ IpPU HarpeBaHUU
(oxJaxJIeHUHN), TEIJIOBOE paBHOBECUE, UCIIAPEHUE, KOHCHCAIMs, IUIaBJIeHHEe, KpUCTAJUIU3aLu,
KHUIICHUE, BIAKHOCTH BO3J/lyXa, IOBBIIICHUE JABJICHUSA ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM
cocyzie, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMSI ra3a B HM30IpoLEccax, 3JIEKTpU3alus Tell,
B3aUMOJICVCTBUE 3apsI0B;

OIUCBHIBATh MEXAHWYECKOE JBMKCHHME, UCHOJb3ysd (U3UYECKUE BEIMYMHBI: KOOPAMHATA,
IIyTh, NEPEMEILLEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHjla, UMITYJIbC Tela, KHHETHYECKas
SHEprusi, NOTEHUUAIbHAs D3HEPIUs, MEXaHUYecKas paboTa, MeXaHM4YecKas MOIIHOCTb; IpHU
ONHCAaHUM TPABWIIBHO TPAKTOBaTh (U3WYECKUH CMBICT HCIIOJIB3YeMbBIX BEJIHYWH, HX
0003HaueHMsI U €JUHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMHU BEJIMYUHAMY;

ONMCHIBATh H3YYECHHBIE TEIUIOBbIE CBOWCTBA TEJI U TEIUIOBBIE SIBJICHMS, MCIONb3Ys
¢u3nueckue BEIMYMHBL: JaBJIEHUWE Tas3a, TeMIlepaTypa, CpeAHssli KHUHETHYecKas JHEprus
XAOTUYECKOTO0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBAaApaTH4YHAas CKOPOCTb MOJIEKYJ, KOJWYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasa, Kod(pQGUIMEHT MOJE3HOro JNEHCTBUS TEIIOBOIO
JIBUTATENS; IPU OMUCAHUH MPABUIBLHO TPAKTOBATh PUINUYECKUIN CMBICI MCIIONIb3YEMbIX BEJINYMH,
uX O0O0O3HAYEHWS U EAUHMIIBI, HaXOJIUTh (OPMYJbI, CBS3BIBAIOLIME JAaHHYIO (QU3NYECKYIO
BEJIMYMHY C APYTHUMH BEITUYHHAM;

ONMCHIBATh M3YyYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEILECTBA M JJIEKTPUUYECKUE SIBICHHUS
(mpotiecchl), UCHONB3YST (PU3NYECKHE BEIMUYUHBL: AIEKTPUUYECKUN 3apsijl, AJIEKTPUUYECKOE MOJIE,
HanpsDKEHHOCTh  TIOJIS,, MOTEHLMAal, pPAa3sHOCTh IOTEHIHUAJIOB; IpPU ONUCAHUM IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMUUHY C IPYTUMHU BETUUUHAMM;

aHAIN3UPOBATh (U3UYECKUE MPOLECChl W SBIEHUS, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
MPUHLIMIIBLI: 3aKOH BceMupHoro TsroteHus, |, I u |1l 3akonst HploToHa, 3akoH coxpaHeHus
MEXAHUUYECKOM dHEPIuH, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYEPIIO3UIIMH CUJI, TIPUHLIUIT
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUUYECKYIO TEOPHIO CTPOEHUS
BEIIECTBA, Ta30Bbl€ 3aKOHBI, CBSA3b CpPEJHEW KHUHETUYECKOW HHEPrHH TEIUIOBOTO JIBHIKEHUS

MOJIEKYJT C aOCOJIFOTHOM TeMIlepaTypol, MEepBhI 3aKOH TEPMOJIWHAMHKH, 3aKOH COXpaHEHUS



JIEKTPUUECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHLIMIIBI AEUCTBUS MALLUH, IPUOOPOB U TEXHUUYECKUX YCTPONCTB;
pas3yInyaTh yCiaoBUsA MX O€30IaCHOTO MCIIOJIb30BaHUs B IOBCEAHEBHOM KHU3HM,

BBINOJIHATh 3KCIIEPUMEHTHI 10 MCCIEIO0BAHUIO (U3NYECKUX SIBIEHHH W TPOLIECCOB C
UCTOJNB30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEPEHUH, TpuU 3TOM  (HOPMYIHPOBATH
npoOiemy/3agady M THIOTE€3y Y4eOHOro JKCIEpUMEHTa, cOoOMpaThb YCTAaHOBKY W3
IPEJI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYILLECTBIIATh MpPSIMbIE M KOCBEHHbIE H3MEPEHUs (QU3MUECKUX BEIWYHMH, NP ITOM
BbIOMpaTh ONTUMAJIbHBI CHOCOO H3MEPEHUS U MCIIONb30BaTh W3BECTHBIE METObl OLIEHKU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH MEXAY (PU3NUYECKUMU BETMYNHAMHU C UCIIOJIb30BAaHUEM IIPSIMBIX
U3MEPEHUl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yjbTaThl MOJIYy4YE€HHOMH
3aBHCUMOCTH (PM3MYECKMX BEIUYMH B BUAEC TaONMMIl W TpapuKOB, JENaTh BBIBOJIBI IO
pe3yJIbTaTaM UCCIIEIOBAHMS;

coOuoiaTh MpaBwia O€30IaCHOTO TpyJda NpH NPOBEICHUM HCCIEAOBAaHUI B pamKax
y4eOHOTr0 SKCIEPUMEHTa, Y4eOHO-UCCIEeI0BATEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTU C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pemath pacuy€THble 3aJaud C SIBHO 3aJaHHOW (PU3MYECKOW MOJENbI0, HCIONIb3Ys
(du3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4M BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UId €€ pelIeHHUs,
IPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAU€HUsI (PU3NUECKON BEIHUNHBI,

pemaTh KadyeCTBEHHBIE 33Ja4M: BBICTPAWBAaTh JIOTUYECKH HENPOTUBOPEUYMBYIO LENOYKY
paccyXIeHU ¢ ONOpoi Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHUS;

UCMOJb30BaTh TPH pEIIeHMH YYeOHbIX 3aJad COBpPEMEHHbIe HH()OPMAaLMOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALUU M MpPEACTaBIeHUs] y4eOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, IOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATh MOJTy4yaeMyto HHPOPMALUIO;

NPUBOINUTH MPUMEPHI BKIIA/Ja POCCUHUCKUX M 3apYOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOpPETHYECKHE 3HaHUS 10 (U3UKE B TOBCEJHEBHOW JKU3HU JUIS
oOecrieyeHns 6€30MACHOCTH MU OOpaIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpPaHEHHMs 3I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpefe;

paboTaTh B IrpyMIle C BHIMOIHEHUEM PA3IUYHbBIX COL[MAIBHBIX pOJieH, IUIaHUPOBATh paboTy

IPyNNbl, palMOHAIbHO pacHpeleNsiTh OOS3aHHOCTH U IUJIAaHUPOBATh JESATENBHOCTH B



HECTAaHAAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATH BKJIAJ KaXXAOI'0 M3 YUYACTHHUKOB I'PYIIIBLI B

pelIeHHEe paccMaTpUBaeMOi MPOOIIEMBI.

K xonmy oOyuenust B 11 KJiacce mpeIMeTHbIC pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEeMOHCTPUPOBATh Ha MPUMEPax pojb U MECTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOMH
HAYYHOH KapTHHBI MUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJIOTHI, B MPAKTUYCCKON
NEeSITeTLHOCTH JIFO/ICH, IIEJIOCTHOCTh U €IMHCTBO (PM3UYECKOIN KAPTHHBI MUPA;

YYUTHIBATh TPAHUIBI TMPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJICNICH: TOUCUHBIH
BJIGKTpI/I‘IeCKI/Iﬁ 3apsaa, Jyd CBETa, TOYEYHBEII HMCTOYHHK CBC€Ta, dACpHad MOJCJIbL aroma,
HYKJIOHHAs1 MOZICJTb ATOMHOTO sIJIpa MPH PEHICHUN (PU3UUECKUX 3a]1a4;

pacrio3HaBath (hU3MYECKHE SBJICHUS (TPOLECCh) M OOBSICHITh UX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKHA ¥ KBAaHTOBOUW (DM3HMKH: AJIEKTPUYECKas MPOBOIMMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOEC, MAarHuTHOC I[CIZCTBI/I?I TOKa, B3aHMOHCﬁCTBHe MAariuToOB, 3JICKTPOMArHuTHas
UHIYKIMS, JCHCTBHE MAarHUTHOTO IOJIi HA MPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsj,
AJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacIPOCTPAHEHUE CBETA, OTPAXKEHUE,
nperomiieHue, WHTephepeHnus, audpakiuus W MOJSIPU3ANUAS CBETa, JUCICPCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMKCHIBATh M3YyUEHHBIE CBOMCTBa BelIeCTBa (DIEKTPUUECKHE, MarHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHbIE SBJIEHUS (IIPOLIECCHI),
UCTIONB3YS  (U3HYCCKUE BEIIMYWHBL: DJICKTPUUYSCKUN 3apsj, CHJIa TOKa, JJICKTPHUSCKOE
HaNpPsDKEHUE, JIEKTPHUUECKOE COMTPOTUBICHUE, PA3HOCTH MOTEHIMANIOB, JIEKTPOABUKYIIAs CHIIa,
paboTa Toka, MHAYKIHS MarHUTHOrO ToJs, cuia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTH
KaTYIIKA, SHEPTUsl DJIEKTPUUYECKOTO0 M MArHUTHOTO TOJICH, MEPUOJ U YacToTa KoJjeOaHuW B
KoJIe0aTeIbHOM KOHTYpE, 3aps U CHJIa TOKa B TPOIECCE TAPMOHUYECKHX 3JICKTPOMArHUTHBIX
KonebaHuii, (HOKyCHOE pacCTOSHHWE W ONTHYECKas CHUila JIMH3bI, MPU OMUCAHUHM MPABUILHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONB3YyEMbIX BEIWYMH, MX OOO3HAUYCHUS U CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEIMUUHY C APYTUMH BEIMYHMHAMY;

OIMMHUCBIBATHL HM3YYCHHBIC KBAHTOBBIC SABJICHHUA HW IMPOLCCCHI, HCIOJIb3Yysd (1)I/I?>I/I'-ICCKI/IG
BEJIMUMHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJH, JITMHA BOJHBI M YacTOTa CBETa, DHEPTUS U
UMIynasC (OTOHA, TMEpPHOJ| TOJypacmajia, DHEPIrHsl CBSI3W aTOMHBIX SJep, MPU ONHUCAHUU

IMPaBUJIbHO TPAKTOBATH (1)H3H‘—I€CKI/II71 CMEBICJI HCIOJB3YEMBIX BCIWYHUH, HX o0o3HaYeHUsI H



€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLIUE AHHYIO (PU3MYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAYCHUE (PH3UUECKON BEITUYHHBI;

aHATM3UPOBATh (PU3MUECKUE TMPOLECCH M SIBICHUS, WUCHOIb3yd (DU3MUYECKUE 3aKOHBI H
OPUHLIMINBL 3aKkOH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO M IMAPAICIBHOIO  COCIUHEHUS
IIPOBOAHMKOB, 3aKkoH JDkoyns—JIleHna, 3akoH JJIEKTPOMarHMUTHOM MHAYKLMH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBbl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHmITEHHa I QoToddderra, 3aKOH COXpPAHEHUS DSHEPTrUH, 3aKOH
COXPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DJIEKTPUYECKOTrO 3apsia, 3aKOH COXPaHEHUS
MacCcOBOI'0 4YMcla, MOCTyJlaTsl bopa, 3aKOH PagMOAaKTUBHOIO pacmnazna, IpH 3TOM DPa3iIvyaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTEeMAaTH4YEeCKOE BBIPAKEHUE W YCIOBHS (TPaHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

ONpPEACIIATh HANpPaBICHUE BEKTOpAa MHIYKIMHM MAarHUTHOTO IIOJS IPOBOJHHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTh U OIMCHIBATH N300pakKeHHE, CO3/1aBAEMOE TUNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh JKCIIEPUMEHTHI 10 HCCIECIOBAHUI0 (M3NYECKUX SIBICHHH W TPOIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX U KOCBEHHBIX HW3MEPEHUH: Impu 3ToM  (OpMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTaHOBKY M3
IPEI0KEHHOTO 000PYAOBaHUS, IPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOIBI;

OCYIIECTBIISITh NpPSMbIE M KOCBEHHbIE M3MEPEHUs (U3MUECKUX BEJIWYMH, IMPH 3TOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUs M HCIHOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELTHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH C UCIIOJIB30BAaHUEM IMPSIMBIX U3MEPEHUM:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YyIbTATHl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnronarh mpaBuia Oe30MacHOro Tpyna MpH MNPOBEACHUM HCCIENOBAaHUM B pamKax
y4eOHOr0 OJKCIIEpUMEHTA, Y4EeOHO-UCCIIEOBATENLCKOM M TMPOEKTHOW JESATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pemath pacu€THbIE 33Ja4d C SIBHO 3aJaHHOM (HU3MYECKOM MOMENbI0, HCHOIb3YA
¢buznyeckue 3aKOHbl M MPUHIIUIIBI, HA OCHOBE aHaJlM3a yCIOBUS 3a/1a4ll BHIOMPATh (PU3NYECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXOIWMbIe s €€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3UYECKON BEIMUMHBI,

pelaTh KauyeCTBEHHBIE 3a/adM: BBICTpauBaTh JIOTMUECKHM HENPOTUBOPEUMBYIO LEMNOUYKY

PacCyXJIEHUI ¢ OTIOPOI Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,



UCIIONIb30BAaTh MpPHU pEIIeHWH Y4eOHBIX 3aJad COBPEMEHHble HH(POPMAIMOHHBIE
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPHPOBAaHUS, MHTEPIPETAMH U TPEICTAaBICHHUS y4eOHOH u
HAYYHO-TIOMYJISIPHOW HMH(OPMAIIUM, TOJYYEHHOM W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAIM3UPOBATH MOJIy4aeMyro HH(OpMaLINIO;

OOBSACHATH MPUHILIMIIBI ACHCTBUS MALlIMH, TPUOOPOB U TEXHUUYECKUX YCTPONCTB, pa3inyaTh
YCIIOBHA UX 0€30MaCHOTO MCIIOJIb30BAHMS B TIOBCEJHEBHOM JKU3HU;

NPUBOIUTH TPUMEPHI BKIIAJa POCCUUCKUX M 3apYOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HAyKH, B 00BbACHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOpPETHYECKHE 3HaHUS 10 (U3MKEe B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHns O€30MACHOCTH MPH OOpaIeHUH ¢ MTPHOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMM, IS
COXpaHEHHUs 3/10pOBbs U COOJIIO/IEHNS HOPM HKOJIOTUYECKOTO MTOBEACHMS B OKpY KaloLEel cpee;

paboTaTh B rpyMIe C BHIMOIHEHUEM PA3IUYHBIX COI[MAIBHBIX POJIeH, IUIAaHUPOBATh padoTy
TpyONbl, palMOHAIbHO pacCHpeneNsTh OOS3aHHOCTH U  IJIAHUPOBATh JIEATEIbHOCTH B
HECTaHJApPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ| KaXK/I0TO M3 YYAaCTHUKOB T'PYIIIbI B

peLICHUE paccMaTpPUBaEMOil TPOOIICMBI.



TEMATHYECKOE INTAHUPOBAHHME 10 KJIACC

Ne HaumenoBanue pa3zienoB U TéM NporpaMMbl KosmmuecTBo yacoB DnexTpoHHbIe (IUPPOBEIE)
n/n Bcero KonTtposnbhbie [IpakTnueckue o0pa3oBaTebHbBIE PECYPCHI
paboThI paboThI

Paznea 1. DU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUSA

11 ®u3uKa U METOJbI HAYYHOTO [T03HAHUS 2 1 bubmmoreka [IOK
https://m.edsoo.ru/7f41bf72

Wroro no pazneny 2

Pasznen 2. MEXAHUKA

2.1 Kunemaruka 14 1 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

2.2 JluHamuka 15 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 13 1 1 bubnmnoreka [HOK
https://m.edsoo.ru/7f41bf72

Wroro no pazneny 42

Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA

3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM Teopuu 9 1 bubnnorexka HOK
https://m.edsoo.ru/7f41bf72

3.2 OCHOBBI TEpPMOJIMHAMUKHI 10 1 bubmuotexa [JOK
https://m.edsoo.ru/7f41bf72

3.3 | ArperaTtHble cocTosiHUS BenlecTBa. DazoBbie ) bubnmnorexka [HOK

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

Wroro no pazneny 24

Pa3nen 4. JIEKTPOJANHAMUKA

4.1 DneKTpocTaThKa 24 1 bubnmnorexka HOK
https://m.edsoo.ru/7f41bf72

4.2 [TocTosiHHbIM 31eKTpUyYecKuit ToK. TokU B 8 1 2 bu6mmoreka [JOK

pa3NUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no paszneny 32

PesepBHOE Bpemst 2

OBILIEE KOJIMYECTBO YACOB I10 102 7 5

ITPOTPAMME



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

11 KJIACC

No HaumenoBanue pa3ienoB u TeMm KonuuecTBo yacos DnekTpoHHbIe (IUpPOBBIE) 00pa30BaTEIbHBIE
n/m IPOTPaMMBbI Bcero KontposbHbIe [pakTHueckue pecypesl
paboThl paboThI

Paznen 1. JIEKTPOJANHAMUKA

1.1 [ToBTOpeHme 3 1

1.2 MarHuTHOE 1ose. DJIeKTpoMarHuTHast 18 1 2 bubnmnorexa LIOK https://m.edsoo.ru/7f41c97¢c
WHTyKLIUS

Htoro no paszneny 21

Paznen 2. KOJIEBAHUSA U BOJIHbBI

2.1 MexaHUYeCKUe U IICKTPOMArHUTHBIC 17 1 1 bubnuoreka LIOK https://m.edsoo.ru/7f41c97c
KoseOaHus

2.2 MexaHUYeCKUe U JICKTPOMArHUTHBIC 7 1 bubnuoreka LIOK https://m.edsoo.ru/7f41c97c
BOJIHBI

2.3 Onrtrka 14 3 bub6mmoreka [{TOK https://m.edsoo.ru/7f41c97c

Wroro no pazneny 38

Paznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OCHOBBI CIICIIUAIBLHON TEOPHH 3 1 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEJIBHOCTH

Wroro mo pazneny 3

Paznen 4. KBAHTOBASI ®U3UKA

4.1 DJIeMeHTBI KBAHTOBOI ONTHKH 9 bub6mmoreka [{TOK https://m.edsoo.ru/7f41c97c

4.2 Crpoenue aToma 8 bubmmnoreka LIOK https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SAPO 4 1 bubnmnorexa I{TOK https://m.edsoo.ru/7f41c97c

Wtoro no pazneny 21

Paszgen 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPOPU3UKU

5.1 | DeMeHTEI acTPOHOMHH H aCTPO(H3NKH 8 1 ‘ | Bubmmorexa IIOK https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 8

Paznen 6. OGOBIIAIOUIEE IOBTOPEHUE

6.1 | OGoGmaromee moBTOpEHHE 9 1 | | Bu6muorexa LIOK https:/m.edsoo.ru/7f41c97c

Hroro no paszneny 9

PesepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 102 8 6

ITPO'PAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

1.

®usnka. 10 kmacc:yueb. s obmeoOpa3oBaT.opranu3anuii: 6a3obiii yposens / I'.Sl. Msxkumes, b.b. bByxosues, H.H. Cotckuii ; mon pea. H.A.
[TapdenTtreBoit. — 4-e uzn. — M.: Ilpocsemienne, 2018. — 416 c.:mi. — (Kinaccuueckuii kypce).

®dusmka.l1 kmace: yaeb. s obmeoopa3oBat.opranu3anuii: 6a3ossiii ypoeHs / I'.5. Mskumes, b.b. byxosues, M.B. Hapyrun ; mox pea. H.A.
[MapdenTreBoii. — 5-¢ uza. — M.: IIpocsemienne, 2018. — 432 c.: [4] a. un. — (Kimaccuueckuii Kype).

Coopnuk 3amad o ¢usuke. 10 — 11 kmaccel: mocodue s 001e00pa3oBaTeIbHBIX YUPEKIASHNH: 0a30BbIi U TpoduiIbHBINA ypoBHH/ H.A.
[TapdentbeBa. — 3-¢ u3a. — M.: IIpocBemenue, 2010. — 206 c.: wi. — (Knaccuaeckuit Kypc).

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1.

© N o

denepalibHbIN rocy1apCTBEHHBIN 00pa30BaTENIbHbII CTaHIAPT CPETHETO

(moHOTO) 06mIero oopazoBanus. Crapmas mkosa. 10-11 kiaccel. - YTBepxkaeH

npuka3zom Ne 413 Muno6puayku Poccun.
®dwusmka.10 kmacc:yued. st obmieoOpa3zoBar.opranu3anuii: 6a3oBelii ypoens / I'.S1. Mskumes, b.b. byxosues, H.H. Corckuii ; mox pea. H.A.
[MapdenTheBoit. — 4-¢ uzn. — M.: [lpocsenienne, 2018. — 416 ... — (Kitaccuueckwuii kypce).
®dwusuka.l1 kmacc: yued. J{ns obmeobpazoBar.opranu3aiuii: 6a3oBblil yposens / I'. 5. Mskumes, b.b. Byxosnes, M.B. HUapyrun ; nog pea. H.A.
[TapdentneBoii. — 5-e uzn. — M.: [Ipocsemenue, 2018. — 432 c.: [4] n. nn. — (Knaccuueckuii Kypce).
CoOopnuk 3anay no ¢usuke. 10 — 11 kmaccel: mocodue asnst o01e00pa3oBaTeIbHBIX YUpexkIeHUN: 6a30BbIl U MpoduibHbIN ypoBHH/ H.A.
[MapdenroeBa. — 3-¢ m3a. — M.: [IpocBemenwne, 2010. — 206 c.: un. — (Kimaccugeckuit kypc).
®duzuka. 3agagnuk. 10—11 ki.: mocodbue st odmeoOpazonar. yupexaeHuit / A.Il. PeimkeBua. — M.: IIpoda, 2015.
Coopuuk 3amay o gusuke: 10—11 kmaccer / O.U. I'pomueBa. — M.: UznatensctBo "Dx3amen", 2015.
TemaTnueckne KOHTPOJIBHBIC U caMOCTOsTeNbHBIE PaboThI 1o ¢usuke. 10 kinace / O.U. I'pomuieBa. — M.: U3natensctBo "Dx3amen", 2012.
TemaTuueckrue KOHTPOJIbHBIE U CaMOCTOsITeNbHBIE paboThl o gusuke. 11 knace / O.U. I'pomuea. — M.: U3narensctBo "Ok3amen", 2012.
KavectBennsle 3a1aun 1o ¢usuke B cpeaneii mxosie. [locodue ms yunteneit / M.E. Tynbuunckuit. — M.: IIpocsemenue, 1972.

HHUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HUHTEPHET

1.
2.
3.

OI'BHY «MHCcTUTYT cTpaTeruu pa3BUTHsI 00pa30BaHUS»
http://nsportal.ru - corpanbHas ceTb paOOTHUKOB 0Opa30BaHMSI.
http://markx.narod.ru/pic/ - ¢pusuka B mKoIIE.



http://nsportal.ru/
http://markx.narod.ru/pic/

13.

14.

15.

16.

17.

18.

19.

http://festival. 1september.ru/articles/ - dbectuBans negarornyeckux uaci « OTKPBITBINA YPOK».

http://www.fizika.ru/ - caiit mis yunreneit GU3NKH U UX YIEHHUKOB.
http://www.physics.ru/ - maTepuaisl 1Mo Gpu3MKe.

www.ege.edu.ru - uadopmarnontslii mopraia EI'D.

http://school — collection.edu.ru/ - equnas komnekius [IOPoB
https://eobraz.ru/roToBble-paboune-nporpaMmbI-lI0-HOBOMY-(]/

. https://myotveti.ru/dusuka-10-11-kmacc-padouas-mporpamma-2023-2024-yue/
. https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshcheqo-obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-

obrazovatelnykh-organizatsii

. Enunas komnekuust undpoBbix 00pa3oBaTeIbHBIX PECYPCOB

http://school-collection.edu.ru/catalog/pupil/?subject=30
OTtkpsiTas pusnka
http://www.physics.ru/courses/op25part2/design/index.htm
I"azera «1 ceHTIOps»: MaTepuaibl o GU3KKe
http://1september.ru/
®decTuBab neAaroru4eckux uae «OTKpbIThIA yPOK»
http://festival.1september.ru/
®duzuxka.ru
http://www.fizika.ru
KM-m1komna
http://www.km-school.ru/
DNEeKTPOHHBIA yUeOHUK

http://www.physbook.ru/

Camas Gombinas neKTpoHHas 6ubnmuoreka Pynera. [lorck KHUT M KypHaIOB
http://bookfi.org/



http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
http://www.ege.edu.ru/
https://eobraz.ru/готовые-рабочие-программы-по-новому-ф/
https://myotveti.ru/физика-10-11-класс-рабочая-программа-2023-2024-уче/
https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii
https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii
http://school-collection.edu.ru/catalog/pupil/?subject=30
http://www.physics.ru/courses/op25part2/design/index.htm
http://1september.ru/
http://festival.1september.ru/
http://www.fizika.ru/
http://www.km-school.ru/
http://www.physbook.ru/
http://bookfi.org/

IHOYPOYHOE IINTAHUPOBAHHME 10 KJIACC

MNPUJIO)KEHHUE

Ne Tema ypoka KoaunyecTBo yacos [Hara DNEeKTpOHHBIEC IUPPOBBIE
n/m Beero | Kontponbubie | IlpakTuueckue | M3ydeHHUs o0pazoBaTeNbHbIC PECYPCHI
paboThI paboThI
1 ®dusnka — Hayka o npupojae. Hayunsie MeTob 1 04.09.23 | bubauoreka LIOK
NIO3HAHMS OKPYKAIOIIET0 MUPA https://m.edsoo.ru/ff0c32e2
2 Ponb u mecTo puzuku B popMHUpPOBaHUM COBPEMEHHOM 1 04.09.23 | bubauoreka LHOK
HAyYHOW KapTHHBI MUPA, B TIPAKTHYECCKOM https://m.edsoo.ru/ff0c33e6
JESITEIIbHOCTH JIFOJIeH.
3 BxoaHoi KOHTPOJIb 1 1 05.09.23 bubmnoreka IIOK
https://m.edsoo.ru/ff0c3508
4 Mexannueckoe aBmkeHrne. OTHOCHTEILHOCTD 1 11.09.23
MeXaHU4eCKOro NBMkeHus. [lepemenienue, CKOpoCTb,
YCKOpEHUe
) CKopocCTb IpU IBUKEHUH C TOCTOSSHHBIM YCKOPEHUEM. 1 11.09.23
JIBuKeHHe ¢ TOCTOSTHHBIM YCKOPEHHUEM.
6 PaBHOMEpHOE TTPAMOIMHEHHOE TBUKEHUE 1 12.09.23 | bubaunoreka [JOK
https://m.edsoo.ru/ff0c3620
7 Pemenne 3amau 1 18.09.23
8 PaBHOYCKOpEHHOE PSIMOJIMHEWHOE JBUKEHNE 1 18.09.23 | bubnmoreka [JOK
https://m.edsoo.ru/ff0c372e
9 Pemenue 3anau 1 19.09.23
10 | CoGoaHoe maneHue. Y CKOpeHHe CBOOOIHOTO 1 25.09.23 | bubnunoreka [JOK
naIcHUs https://m.edsoo.ru/ff0c39cc
11 | Jlaboparopuas pa6ora Ne 1 «3yueHnue 1BHKeHUS 1 1 25.09.23
TeJIa M0 OKPYKHOCTH MO/ AeHCTBUEM CHJI
YIPYIOCTH U TSHKECTHY.
12 | Pemenne 3amau 1 26.09.23
13 | KpuBonuHeitHOe IBIKeHHE. J[BHKEHNE MaTepratbHON 1 02.10.23 | bubauoreka LHOK
TOYKHU T10 OKPYXHOCTH https://m.edsoo.ru/ff0c3ada
14 | Pemenne 3amau 2 02.10.23
03.10.23
15 | KonTpoabHas padora Nel «OCHOBBI KHHEMATHKN. 1 1 09.10.23



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

16 | IIpunHiun otHOcUTenpHOCTH [ anmmies. MHepuuamsHbIe 09.10.23 but6mmoreka [IOK
cucrembl orcuera. [lepBriii 3akoH HproToHa https://m.edsoo.ru/ff0c3be8

17 | Pewenue 3agau 10.10.23

18 | Macca tena. Cwna. [IpuHIIUIT CyTIEPIIO3UITUN CHIT. 16.10.23 | bubmuoreka [IOK
Bropou 3akoH HeloTOHA /11 MaTepuaibHOU TOYKU https://m.edsoo.ru/ff0c3be8

19 | Tperuwr 3akoH HprOTOHA /ISl MaTEepHAIIbHBIX TOYEK 16.10.23 | bubmuoreka [IOK

https://m.edsoo.ru/ff0c3be8

20 | Pemenue 3amau 17.10.23

23.10.23

21 | 3akoH BcemupHOro taroreHus. Cuia tsoxectu. [lepBas 23.10.23 | bubaunoreka LHOK
KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00

22 | Cuna ynpyroctu. 3akoH ['yka. Bec tena 24.10.23 | bubaunoreka LHOK

https://m.edsoo.ru/ff0c3e18

23 | Pemenue 3amau

24 | Cuna tpenus. Koaddunuent tpenus. Cuna bubnmnoreka [HOK
CONPOTHUBJICHUSI IIPU JIBUKCHUH TeJIa B )KUIAKOCTU HITH https://m.edsoo.ru/ff0c3f76
rase

25 | Pemenue 3amau

26 | [TocTymaTenpHOE M BpaIIaTEIbHOE ABMKEHHE bubmuoreka [IOK
abcomroTHO TBEPAOTO Tena. MomeHT cumbl. [lneuo https://m.edsoo.ru/ffOc41a6
CUJIBL. Y CIIOBHSI PABHOBECHS TBEPAOTO TeJIa

27 | Pemenue 3amau

28 | KonTposabhas padora Ne2 «OCHOBBI IMHAMHKNY.

29 | Umnynbc MaTepuanbHONU TOYKH, CUCTEMBI bu6muoreka [JOK
MaTepualibHbIX TOYEK. IMITysibe CHIIbl. 3aKOH https://m.edsoo.ru/ff0c43d6
COXpaHeHMsI uMNyibca. PeakTMBHOE JIBUKEHUE

30 | Pemrenne 3amau

31 | Pabota u MomHOCTh cuiibl. KuHeTHYeCKas SJHEPTUs bubnunorexa LIOK
MarepualibHON Touku. Teopema 00 M3MEHEHUT https://m.edsoo.ru/ff0c4502
KUHETHYECKOW PHEPTUu

32 | Pemenue 3amgau

33 | llorenmmanbHas sHeprus. [loTeHITMAIbHAS YHEPTHUS bubnuotexa [JOK

yrpyro neGopMUpOBaHHOW MPYKHHBI.
[ToreHnManbHas SHEPTHS TeJa BOIM3U TTOBEPXHOCTH
3emin

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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Penrenue 3anau

35 | [ToTeHuaabHbIC ¥ HEMIOTEHIMAIbHBIC CHIIBI. CBS3b bubnnorexa [{OK
pabOoThI HEMOTEHIMAIBHBIX CHII C K3MEHEHHUEM https://m.edsoo.ru/ff0c478c
MEXaHUYECKOH SHEPTHH CHCTEMBI Tell. 3aKOH
COXPaHEHHsI MEXaHNYECKOU YHEPTHH
36 | Pemenue 3amau
37 | JlabopaTopHas padora Ne 2 «M3yuenune 3aKoHa
COXpPaHeHHs MeXaHHYeCKOM IHepPrum».
38 | Konrpoabnas padora Ne3 mo teme « KnuHemaTuka. bu6muoreka [IOK
JlnHaMuKa. 3aKOHbI COXPAHEHHUsI B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
39 | OCHOBHBIC MTOJIOKCHHSI MOJICKYJISIPHO-KHHETUIECKOU bubnuorexa [IOK
teopun. bpoyHoBckoe aprkenue. nddysus https://m.edsoo.ru/ffOc4dc2
40 | Xapakrtep ABWKCHUS U B3aUMOJICHCTBHS YaCTHII
BelecTBa. MoJieiu CTpOCHHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEI
41 | Macca monekyn. KonnaectBo BemiectBa. [locTosiHHast
ABoraapo
42 | TemmoBoe paBHOBecue. TemmepaTypa u e€ U3MepeHHe.
IITxana remneparyp Llenbcus
43 | Uneansusiii raz3 B MKT. OcnoBHoe ypaBHenue MKT bu6muoreka [JOK
https://m.edsoo.ru/ff0c4fde
44 | AGcomoTHas TeMIieparypa Kak Mepa cpeHei bu6muoreka [JOK
KAHETUYECKOW SHEPTHHU IBUYKCHHS MOJICKYIL. https://m.edsoo.ru/ff0c511e
Ypasaenne Menneneesa-Knaneiipona
45 | 3akoH /lanbToHa. ['a30BbIe 3aKOHBI
46 | JlaGopaTopHnas padora Ne3 «McciienoBanue
3aBHCUMOCTH MEXKAYy NapaMeTPaMHu COCTOSIHUS
pa3peKeHHOr0 razay
47 | U3zonporieccel B UI€ANBHOM ra3e U uxX rpauueckoe bubmuorexa [JOK
Hpe/ICTaBICHHUE https://m.edsoo.ru/ff0c570e
48 | BHyTpeHHsIsI SHeprus TEpMOIMHAMHYECKOW CUCTEMBI U bubmuoreka [IOK
crocoOsI e n3mMeneHust. KonndyecTBo TEIIOTH 1 https://m.edsoo.ru/ff0c5952
pabota. BHyTpeHH:s 3HEprusi OAHOATOMHOTO
UJICTHHOTO ra3a
49 | Bugsl Terionepenauu bubnunorexa LIOK



https://m.edsoo.ru/ff0c478c
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https://m.edsoo.ru/ff0c5c36

50 | YaenpHas TEIIOEMKOCTH BeliecTBa. KomuecTBo bubnnorexa [{OK
TEIUTOTHI MIPH TEIUTonepeaaue. AquadaTHBIN MPOLECC https://m.edsoo.ru/ff0c5c36

51 | IlepBblil 3aKOH TEPMOJIMHAMUKHU U €70 IPUMEHEHHE K Bu6mumotexa [JOK
U30IpOoIIeccaM https://m.edsoo.ru/ffOc5efc

52 | HeoOpaTtumocTh mpoiieccoB B mpupoje. Bropoii 3akox bubmmoreka [JOK
TEPMOIUHAMHUKHI https://m.edsoo.ru/ff0c6230

53 | [Ipunnun nevictus u KI1JI TersioBoit MammHbI bu6nmoreka [IOK

https://m.edsoo.ru/ff0c600a

54 | IHuxn Kapuo u ero KI1J]

55 | Dkonoruyeckue npodsIeMbl TEII0IHEPTETUKU

56 | O6obmarowmii ypok «MomnekynsapHas pusuka. bu6nmorexa LIOK
OCHOBBI TEPMOTUHAMUKHY https://m.edsoo.ru/ff0c6938

57 | KonrpoabHasi padora Ned4 nmo Teme bubnnorexa [JOK
«MounekyasipHasi puznka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TePMOTUHAMHUKI»

58 | [lapoobOpa3zoBanue u KoHAEHcaus. Vicmapenue u bubmmoreka [JOK
KUTICHHE https://m.edsoo.ru/ff0c63b6

59 | AGcoirOTHAs U OTHOCHUTEbHAS BIAKHOCTH BO3/IyXa. bubmnoreka IIOK
HacpleHHbId ap https://m.edsoo.ru/ff0c64d8

60 | Tepaoe teno. Kpucramnnueckue u amopQHble Tena. bubmuoteka [IOK
AHHM30TPOIHUS CBOKCTB KpUCTALIOB. JKuakue https://m.edsoo.ru/ff0c65f0
KpucTayyibl. COBpeMEHHbIE MaTepPHAIbI

61 | [lnmaBneHwe U KpUCTALIU3AIMS. Y IeIbHAS TEIJIOTa bubmuoreka [JOK
wiasieHus. Cyoimmarust https://m.edsoo.ru/ff0c6708

62 | YpaBHeHUE TEIUIOBOTO OajiaHca bubnmoreka [JOK

https://m.edsoo.ru/ff0c6820

63 | DnekTpu3anus Tel. DIEKTPUICSCKUH 3apsi. /[Ba Buaa bubnuotexa [JOK
AIIEKTPUUYECKHX 3apPsI0B https://m.edsoo.ru/ffOc6bcc

64 | Pemrenue 3amau

65 | [IpoBOIHUKH, JUDIEKTPUKHU U MOTYITPOBOTHHUKH. bubnmoreka [JOK
3aKOH COXpPaHEHUsI AIEKTPUIECKOTO 3apsija https://m.edsoo.ru/ff0c6bcc

66 | Pemrenue 3amgau

67 | B3aumoneuctsue 3apsnoB. 3akoH Kynona. Toueunbd bubmuotexa [IOK

JJIEKTPUIECKUH 3apsiT

https://m.edsoo.ru/ff0c6ce4
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Penrenue 3anau

69 | Hampsox€HHOCTD 25ieKTpudeckoro moiist. [IpuHnummn bubmmoreka [JOK
CYIIEPITO3UIMH DJIEKTPHUYCCKHUX TOJIeH. JIMHUM https://m.edsoo.ru/ffOc6df2
HaIpPsSHKEHHOCTH

70 | Pemenue 3amay

71 | Pabota cun anexrpocraTuueckoro nois. Ilorenuuan. Bu6muotexa [JOK
Pa3HOCTh MOTCHIIMAIOB https://m.edsoo.ru/ffOc6f00

72 | Pemenue 3amay

73 | IIpoBOIHUKH U AWDIEKTPUKHU B JIEKTPOCTATUIECKOM bubmmoreka [JOK
noJie. JluanekTpruyeckas IpOHUIIAeMOCTh https://m.edsoo.ru/ff0c7018

74 | DnexkrpoeémkocTb. Konnencarop bubmuorexa [IOK

https://m.edsoo.ru/ff0c7126

75 | Pemenue 3agau

76 | DNEeKTPOEMKOCTD MJIOCKOTO KOHACHCATOpa. DHEprus bubnmnoreka [HOK
3apsHKEHHOT0 KOHJIEHCATopa https://m.edsoo.ru/ff0c72c0

77 | Pemenue 3amay

78 | [IpuHIun neiicTBUS U MPUMEHEHHE KOH/IEHCATOPOB,

KOMUPOBAJIBHOIO amnmnapara, CTpyHHOTro IpUHTEpa.
DneKTpocTaTUYeCcKas 3alInuTa. 3a3eMIIeHre
HIIEKTPONPUOOPOB

79 | KonTpoasnas padora Ne 5 "DjekrpocraTuka'.

80 | DeKTpUYECKUi TOK, YCIIOBHS €0 CYIIECTBOBAHUS.
[TocrosiuubI TOK. Cuna Toka. Hanpsixenue.
Conporusienue. 3akoH OMa /1715 yyacTKa Ienu

81 | [TocnenoBarenbHOE, NapaiielIbHOE, CMELIAHHOE bu6muoreka [JOK
Coe/IMHEeHne MPOBOAHUKOB. JlaGopaTopHasi padora https://m.edsoo.ru/ffOc74f0
Ne4 «M3yueHne cMEIIAHHOTO COCAUHEHMS
Pe3UCTOPOBY

82 | PaboTa 1 MOLTHOCTbH 3JIEKTPHUUECKOTO TOKA. 3aKOH bubmuorexa [IOK
Jlxxoyns-Jlenna https://m.edsoo0.ru/ff0c7838

83 | 3akon Oma asst MOTHOM (3aMKHYTO#) AIIEKTpUYECKON bubmuorexa [IOK
nenu. Koporkoe 3ambikanue. JlabopaTopHasi pagora https://m.edsoo.ru/ff0c7ae0
NeS «Mzmepenne IIC HCTOYHMKA TOKA M ero
BHYTPEHHEr0 CONMPOTHBJIECHHUSI»

84 | DnexTpoHHAas NPOBOJMMOCTH TBEPIBIX METAJIJIOB.



https://m.edsoo.ru/ff0c6df2
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3aBUCUMOCTb CONPOTUBIICHUS METAJIOB OT
temriepatypbl. CBEepXIIPOBOJIUMOCTh

85 | [TomympoBOIHUKH, MX COOCTBEHHAsI U TPUMECHAS 1 bubnuotexa [JOK
npoBoaAUMOCTh. CBOKWCTBA P—N-Tiepexoia. https://m.edsoo.ru/ff0c84ae
[TonynpoBOTHUKOBBIE TPHOOPHI

86 | DieKTpUYECKUH TOK B paCTBOpaXxX U pacijiaBax 1 bubmmoreka [JOK
9JIEKTPOUTOB. DICKTPOIUTHUECKAS TUCCOIIHALIHS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOIHN3

87 | DnekTpuueckuu TOK B razax. CaMOCTOATEIbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIH pa3psit. Momnnus. [Tna3ma https://m.edsoo.ru/ff0c84ae

88 | KourpoabHasi padora N26 mo teme 1 bubnmnoreka HOK
«uexkTpocTaTuka. [locToAHHBIN JIeKTPHYECKHIH https://m.edsoo.ru/ffOc8a8a
TOK. TOKH B pa3IMYHBIX cpeaax»

89 | Ob6obmaronmii ypok «JIEKTPOINHAMIKAY 1 bubnmoreka [JOK

https://m.edsoo.ru/ff0c88be

90 | PesepeHblii ypok. UTOroBasi KOHTpoJIbHas padora 1 bubmuoreka [IOK

https://m.edsoo.ru/ff0c8c56

91 | PesepeHbiii ypok. O6obmaroniuii ypok mo remam 10 1 bubnuoreka [IOK
KJlacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

No Tema ypoka KonnuectBo yacoB Hara DIIEeKTpOHHBIE UPPOBHIC
/1 Bcero | Konrposbabie | Ilpaktuueckue | HU3ydEHHS 00pa3oBaTeNnbHBIC PECYPCHI
paboThl paboThl
1 Mexanuka. 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0c8f6c
2 MonexymnsipHasi pu3uKa. DIEKTPOANHAMHUKA. 1 bubnnorexa [HOK
https://m.edsoo.ru/ff0c88be
3 BxojHasi KOHTPOJibHas padoTa. 1 1
4 [TocTossHHBIE MAarHUTHI M UX B3aUMOJICHCTBHE. 1 bu6mmoreka [IOK
MaruauTtHOe mojie. BeKTOp MarHUTHOW HHIYKITHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKIWH
5 MarnutHoe 1ose mpoBOAHHUKA C TOKOM. OIBIT 1 bubnnoreka [JOK
Opcreaa. BzanmoieiicTBre IPOBOTHHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
6 JlabopaTopnasi padora Ne 1 «Habaronenune 1 1 bubnnoreka [JOK
JeiiCTBHSI MATHUTHOT'O MOJISl HA TOKY. https://m.edsoo.ru/ff0c98fe
7 JleficTBHE€ MarHUTHOTO I10JI HAa IPOBOJHUK C TOKOM. 1 bubnuoreka [IOK
Cuia Amnepa. https://m.edsoo.ru/ff0c9ac0
8 Pemenue 3anay. 2
9 JlelicTBME MAarHUTHOTO TOJS HA JBHXKYIIYIOCS 1 bubnuotexa [JOK
3apspkeHHyro yactuily. Cuna Jlopenna. PaGora cuibr https://m.edsoo.ru/ff0c9df4
Jlopenua
10 | Pemenwue 3amau. 2
11 | DnexrpomarauTtHast uHAYKIMS. [ToToK BekTOpa 1
MarHuTHOW uHAYKIuK. IJ1C uaayKInn. 3aKoH
3JIeKTpOMarHuTHOM uHaykuuu dapanes
12 | Pewmenue 3amau. 1
13 | Jlaboparopnas padora Ne 2 «3y4yeHue siBJeHHSs 1 1 bubnuoreka [IOK
JIEKTPOMATHUTHOM MHIYKIHHY. https://m.edsoo.ru/ff0cal50
14 | UanayktuBHOCTD. SIBeHne camonHaykuuu. 3C 1 bubnuorexa [IOK

CaMOMHAYKIHH. 9Hepm${ MAarauTHOI'O ITOJIAA KaTyHIKH C
TOKOM. SJICKTPOMaFHI/ITHOC I10JIC

https://m.edsoo.ru/ff0ca600
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15

Penrenue 3amau.

16 | Texauueckue ycTpoiCTBa U UX IPUMEHEHUE!
MIOCTOSTHHBIC MarHUThI, JICKTPOMATHUTBI,
AIIEKTPOJIBUTATEINb, YCKOPUTEIN dJIEMEHTaPHBIX
YaCTHUI, UHAYKIIMOHHAS TIeYb

17 | O6o6marommii ypok «MarHuTHOE ToJIE. bubmmoreka [JOK
DJIeKTPOMArHUTHAS HHIYKIIHS) https://m.edsoo.ru/ffOcab82

18 | Pemenwue 3amau.

19 | KonrpouabHas padora Nel mo Teme «MarHuTHoe bubnnorexka HOK
noJie. DJIeKTPOMATHUTHASI HHIYKIHSD https://m.edsoo.ru/ffOcad58

20 | CBoOomHBIE MEXaHUYECKUE KOJICOAHMS. bubnmoreka [JOK

https://m.edsoo.ru/ffOcaf06

21 | l'apmonmnueckue KoneOaHus. Y paBHEHHE
rapMOHUYECKUX KojieOanwuii. [IpeBpaienne sHepruu

22 | Pemenue 3amau

23 | JladopaTopHas pa6ora Ne 3 «Onpenesienne
YCKOpPeHHsI CBOOOHOTO MAIeHUsI ¢ TOMOIIbI0
MasITHHKAY.

24 | KonebarenbHbid KOHTYp. CBOOOIHBIC bubnnoreka [JOK
AIIEKTPOMArHUTHBIC KOJIeOaHUs B UI€aTbHOM https://m.edsoo.ru/ffOch820
K0JIe0aTeIIbHOM KOHTYpPE. AHAIOTHS MY
MEXaHUYECKUMU M JICKTPOMArHUTHBIMH KOJICOAHUSIMU

25 | Pemenue 3amau

26 | ®opmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTUU B bubmmorexa [IOK
UJeabHOM KoJiebaTeTbHOM KOHTYpe https://m.edsoo.ru/ffOch9c4

27 | IlpencraBieHue o 3aTyXarOMUX KOJICOAHUSX. bubnnoreka [JOK
BreinyxaeHHble Mexanndeckue konebanus. Pesonanc. https://m.edsoo.ru/ffOcbb86
BbIHY)KICHHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUS

28 | Pemenue 3amau

29 | IlepemenHbIr ToK. CHHYCOMIATBHBIN TEPEMEHHBIN TOK. bubnnorexka [JOK
MOIIHOCTh MEPEMEHHOTO TOKA. AMILTUTYIHOE U https://m.edsoo.ru/ffOcbd34
JICUCTBYIOIIEE 3HAYCHHUE CHJIBI TOKA M HANIPSDKCHUS

30 | Pemenue 3amau

31 | Tparchopmarop. [Ipons3BocTBO, IIepenada u

noTpeOJIeHUE IEKTPUUECKON SHEprun
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32

Penrenue 3amau

33 | YcTpo#cTBO U MPaKTUIEeCKOe PUMEHEHUE bubnmoreka [JOK
9JIEKTPHYECKOTO 3BOHKA, FCHEPATOPa IIEPEMEHHOTO https://m.edsoo.ru/ff0cc324
TOKa, JINHUH 3JIEKTpoIiepeaay

34 | DKoOTMYECKHEe PUCKHU TIPU TIPOU3BOJICTBE
aneKTpodHepruu. KynbTypa ucronb30BaHus
AJIEKTPOIHEPTHHU B TIOBCETHEBHOH KH3HH

35 | Pemenue 3agau

36 | KonrpoabHas padora Ne 2 «DjeKTpOMarHuTHbIE
KoJIeOaHUS».

37 | MexaHW4YeCKHE BOJIHBI, YCIOBHUS PACIIPOCTPAHCHHSI. bubnuorexa [JOK
[Tepuoxa. CxopocTh pacpOCTpaHEHUS U JITTMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toriepeynple ¥ IPOJIOJIEHBIC BOTHBI

38 | Pemenue 3amay

39 | 3Byk. CkopocTh 3ByKa. ['poMkocTh 3ByKa. BeicoTa bubmmoreka [JOK
toHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc

40 | DIEKTPOMArHUTHBIC BOJHBI, HX CBOWCTBA U CKOPOCTb. bubnuorexa [JOK
[1Ikaa 3;1eKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0

41 | IlpuHuunel paanocBs3y U TeneBuaeHus. Pa3Butue
cpeAcTB cBs3U. Panuonokanus

42 | Pemenue 3agay

43 | KonTpouabHas padora Ne3 «KosiedaHusi 1 BOJTHbD) bubnnoreka [JOK

https://m.edsoo.ru/ffOcc6f8

44 | IlpsMonuHEHHOE pacIpOCTPaHEHUE CBETA B bubnnoreka [JOK
OJIHOpOAHOM cpefie. ToueuyHblit HCTOYHHK cBeTa. JIyd https://m.edsoo.ru/ffOcd350
CBETa

45 | OTpaxeHue cBera. 3aKOHbI OTPAXKEHUS CBETA. bubnuoreka [IOK
[TocTpoeHre n300pakKEHUH B TUNIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0

46 | Pemrenue 3agau

47 | Ilpenomnenue cBeta. [looHOE BHyTpEHHEE OTpaskeHUE. bubnnorexka [JOK
[TpenenpHBIW IO OJHOTO BHYTPEHHETO OTPAYKEHHSI https://m.edsoo.ru/ff0cd7f6

48 | JlabopaTopHas padora Ned «M3mepeHue mokaszareJisi bubnuorexa [JOK
NpeJIOMJICHHS CTEKJIa» https://m.edsoo.ru/ff0cd67a

49 | JIunzel. [TocTpoenune n3obpakenuit B inH3e. Popmyra bubnmuotexa [JOK

TOHKOH JIMH3EL. Y BEJIMYECHHUE JIMH3bI

https://m.edsoo.ru/ffOcddle
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Penrenue 3amau

51 | JlabopaTopHas padota Ne5 «Onpenesnenue
ONTHYECKOH CHJIbI U POKYCHOTO PACCTOSTHUSA
coduparuleil JUH3bIY.
52 | ucnepcust cBeta. CIOXKHBIN cOCTaB O€7I0TO CBETA.
IBer.
53 | UnTepdepenmus cera. udpakuus cBeTa. bubnuorexa [JOK
JudpakunonHas pemérka https://m.edsoo.ru/ff0ced22
54 | Pemenue 3amay
55 | JlabopaTopHas pa6ora Ne 6 «3Mepenne IJIUHBI
CBETOBOH BOJIHBI».
56 | [TonepeuHocTh CBETOBBIX BOJH. [lonsapusanms cBeta bubnnoreka [JOK
https://m.edsoo.ru/ff0cf02e
57 | Ontuyeckue NpubOpsl U YCTPOHUCTBA U YCIOBUS UX
0€30MacCHOr0 NPUMEHEHUS
58 | I'paHUIIBI IPUMEHUMOCTH KJIACCHYECKON MEXAHHKHU. bubnnoreka [JOK
[MocTynaTe! crienuanbHOW TEOPUH OTHOCUTEIBHOCTH. https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBHOCTb OJIHOBPEMEHHOCTH. 3aMe/IJICHHUE
BPEMEHU M COKPAIICHUE JIUTHHBI
59 | DHeprus v UMITYJIbC PEISITUBUCTCKOM YacTUIlbl. CBS3b bubnuoreka [IOK
MAacChl C SHEPTUECH U MMITYJILCOM. DHEPTHsI TOKOS https://m.edsoo.ru/ffOcfc68
60 | Konrpoannas padora Ned «Ontuka. OCHOBBI bubnuoreka [IOK
CHeNHATbHOI TEOPUH OTHOCHTEILHOCTH https://m.edsoo.ru/ffOcf6f0
61 | ®otonsr. ®opmyna [Inanka. DHEPrUs U UMIYITBC bubnnoreka [JOK
¢doroHa https://m.edsoo.ru/ffOcfel6
62 | Pemenue 3amau
63 | OtkpeiTHe U uccienoBanue Gotordpdexra. OnbITh A. bubnuoreka [IOK
I'. CroneroBa https://m.edsoo.ru/ffOcffc4
64 | 3akonsl porodrddekra. YpaBHeHne DUHIITEHHA IS bubmuorexa [IOK
dororddexra. «Kpacuas rpanuiiay horoaddexra https://m.edsoo.ru/ff0d015e
65 | Pemenue 3amau
66 | Hasnenue cBeta. OnbiThl I1. H. JIebeaeBa. Xumuueckoe bubmuoreka [JOK
JIEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
67 | TexHuueckue ycTpoHCTBA U PAKTUIECKOE

IMPUMCHCHHUC! (l)OTOBJICMCHT, (I)OTOI[&T‘-II/II(, COJIHCYHAas



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

OaTapesi, CBeTOIMO]T

68 | Pemenue 3a1a4 o Teme «DJIEMEHTHI KBAHTOBOM 1 bubnmoreka [JOK
OIITHKI https://m.edsoo.ru/ff0d0302

69 | Moxens atoma Tomcona. OnbiThl Pezepdopaa mo 1 bubnmoreka [JOK
paccessHuIO o-gacTuil. [InanerapHas MOEIb aTOMa https://m.edsoo.ru/ff0d091a

70 | IMoctynatsl bopa 1 bubnmoreka [JOK

https://m.edsoo.ru/ff0dOafa

71 | U3nydenue u noromieHue GOTOHOB MPHU MEPEX0e 1 bubnuorexa [JOK
aToMa ¢ OJJHOTO YPOBHS SHEPIHHU Ha APyroi. Buabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB

72 | BomHoBbIe cBOKCTBA yacTull. Boner ne bpowis. 1 bubnnorexa [HOK
KopnyckymnsapHo-BosHOBOH gyanu3Mm. CIIOHTaHHOE https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3ITyYCHHE

73 | OtkpeiTre paauoaktuBHOCTU. OnBITH Pedepdopaa mo 1 bubnnoreka [JOK
OIPEJICIICHUIO COCTaBa PaIMOAKTUBHOTO U3yUYCHHUS https://m.edsoo.ru/ff0d0fd?2

74 | Pemenue 3amay 1

75 | DHeprus cBsi3u aTOMHBIX SIIEP. 1

76 | Pemenue 3amay 1

77 | CsouctBa anbda-, 6eta-, raMMa-u3nyueHus. Biusnue 1
PaJMOaKTHBHOCTH HA JKUBBIE OPTaHU3MBbI

78 | OTkpbITHE NPOTOHA U HEWTpoHA. M30TOoNBI. Anbda- 1 bubnuoreka [IOK
pacmaj. DIeKTPOHHBIK U TIO3UTPOHHBIN OeTa-pacma. https://m.edsoo.ru/ff0d1162
['amma-usnydeHue

79 | DHeprus CBsI3W HYKJIOHOB B siJipe. SIIepHbIC peaKIIiH. 1 bubnuotexa [JOK
Snepubin peaktop. [IpoOieMsbl, MepCneKTHBEI, https://m.edsoo.ru/ff0d1356
HKOJIOTHYECKUE ACTIEKTHI SICPHON DHEPTETHUKH

80 | KonrpoanHas padora Ne 5 «®@Pu3nka aTOMHOTO 1
SApay.

81 | DnemeHnTapHble YacTHIIBI. OTKPBITHE TO3UTPOHA. 1 bubmuorexa [IOK
MeTo/1p1 HAOTIOACHUS U PETUCTPALIUH FIIEMEHTAPHBIX https://m.edsoo.ru/ff0d0e38
vactuil. Kpyrisiii cton «DyHIaMeHTalbHbIC
B3auMojiecTBUs. EqUHCTBO (hr3nueckon KapTHHbI
MUPa»

82 | Bux 3B€3qHoro HebOa. Co3Be3us, IpKHE 3BE3IBI, 1

IJIAHCTBI, UX BUIUMOC JIBHUKCHUC. ConHeyHas cucTeMa



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

83

Counniie. ConHeyHas akTUBHOCTh. VICTOYHUK HEPrUmn
CoHia 4 3B€37

84 | 3B€311b1, UX OCHOBHBIC XapaKTEPUCTHKHU. 3BE3 b
TJIaBHOW IOCJIEI0BATEIbHOCTH. BHYTpEHHEE CTpOCHUE
3B€31. COBpEMEHHBIE MPEACTABICHUS O
IPOUCXO0XkAeHNUH U 3BoJonuu CoslHIa U 3BE3]

85 | Muneunbin [Tyt — Hama ['anaktuka. [lonoxxenue u
newxenne Comnuua B [Nanaktuke. ["anaktuku. Yepuoie
JIBIPBI B SIIPax TajJakTHK

86 | Bcenmennas. Paz6eranue ramaktuk. Teopust bonbmioro
B3pbIBa. PenukToBoe n3iyuenue. MerarajiakTuka

87 | HepemeHnnsle mpoOsieMbl aCTPOHOMHHU

88 | KonrpounbHasi padoTa Ne6 «Jj1eMeHThI aCTPOHOMHH
M ACTPOPUIHKI»

89 | O6obmaromuii ypox. Ponb ¢pu3nku u acTpoHOMUM B
SKOHOMHYECKOH, TEXHOJIOTHYECKOH, COIUATBHOMN U
THYECKOHU cepax AesITeTbHOCTH YeJIOBEKa

90 | OGoOmaromwii ypok. Ponb u mecto ¢pusuku u
ACTPOHOMHH B COBPEMEHHOM HAay4YHOM KapTUHE MUpa

91 | O6obmaromuit ypok. Ponb pusznueckoit Teopun B
dbopMHUPOBaHUH MPEJCTABICHUN O PU3NUECKON
KapTHUHE MHUpa

92 | O6oObmaronwmii ypok. Mecto GU3HIECKON KapTHHBI
MHpa B 00ILEM Py COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJICTABICHUN O TPUPOIE

93 | O6obmaromuii ypok. Kunemaruka. Kunematuka
TBEPJIOTO Tela.

94 | OGoOmaromuii ypok. JluHaMuKa U CHIIBI B TIPUPOJIE.
3aKOHBI COXpAaHEHHS B MEXaHHKE.

95 | O6oO6maromwmii ypok. OcHoBel MKT 1
TEPMOJIMHAMHKH.

96 | PesepBHbIi ypok. MarHuTHOE TI0JTE.
DNEeKTpOMarHUTHAS MHIYKIHS

97 | O6o0marommii ypok. Koyrebanvst 1 BOJTHBI

98 | UroroBasi KOHTPOJIbHAsI padoTAa.




99 | Pesepnsiii ypok. KBanToBas ¢puszuka. D1eMEHTHI 1 bubmuorexa [JOK
ACTPOHOMHH U aCTPOPUUKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102



https://m.edsoo.ru/ff0d1784

Kputepun oneHuBanus pe3yibTaToOB OCBOCHHS NPOrPaMMBbI

O11eHKA 0TBETOB VYAIIIMXCS

OTmeTrKka «5» CTaBUTBCSI B TOM CiIydae, €CJIM Y4YalllMiCS IIOKa3bIBacT: BEPHOE
MOHUMaHue (PU3NYECKOHN CYIIHOCTH PacCMaTPUBAEMBIX SBICHHI M 3aKOHOMEPHOCTEH, 3aKOHOB 1
TEOPHii; MIPaBUIILHOE ONpe/ecHre (U3NISCKUX BEITUYUH, UX CAUMHHUI] U CITIOCOOOB M3MEPEHUSI.
[IpaBUIBHO BBIMOIHSAET YEPTEIKH, CXEMbI U TpadUKHU; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY,
COMPOBOXKAAET pacCKa3 COOCTBEHHBIMH TIpUMEpPaMH, YMEET NPUMEHSATh 3HAHHUS B HOBOU
CUTyalldd TPU BBINOJIHCHUN TIPAKTHUECKUX 3a/laHUi; MOXKET YCTAHOBUTH CBSI3b MEKIY
M3y4aeMbIM M paHee U3YYCHHBIM MATepUAIOM IO Kypcy (PH3UKH, a TakKe C MaTepuajoM,
YCBOCHHBIM MPU U3YYEHUU APYTUX MPEAMETOB.

OTmeTKka «4» CTaBUTHCS, €CIIU OTBET YUCHHKA YJIOBJIETBOPSET OCHOBHBIM TPEeOOBaHUSIM
HAa OTMETKY 5, HO JaH 0e3 HCMONb30BaHHS COOCTBEHHOIO IUIaHA, HOBBIX MPUMEPOB, Oe€3
NPUMEHEHUs 3HAaHUI B HOBOM CHUTyaluu, 6€3 HCIOJB30BaHUs CBsI3el C paHee U3YyYEHHBIM
MaTepuajIoM M MaTepHalioM, YCBOGHHBIM NpPU M3yYeHUH APYrux mnpeameroB. Ecnu yuamuiics
JOITYCTHJI OJTHY OIIMOKY WIIH He 00JIee TBYX HEAOYETOB U MOKET X UCIIPABUTH CAMOCTOSTEIIHHO
WK ¢ HEOOJIBIIION ITOMOIIBIO YUUTEIS.

OrMerka «3» CTaBUTHCS, €CIIM YyYalIMWCSA: TPABWIBHO IOHUMACT (U3HUSCKYIO
CYITHOCTh PAaCCMAaTPUBACMBIX SIBJICHHU W 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/ACIbHBIC
po0OeIIbl B YCBOCHHH BOIIPOCOB Kypca (PH3UKH, HE MPETNATCTBYIONIUE NalbHEHIIEMYy YCBOCHHIO
BOIPOCOB MPOTPAaMMHOT0 Marepuana. YMeeT MPUMEHSTh MOJyYCHHbIE 3HAHUS MPU PEIICHUU
MPOCTHIX 3a7au C KCIOJIb30BAHMEM TOTOBBIX (OPMYJ, HO 3aTPyAHSIETCA MpPH PEIICHUU 3ajad,
TpeOyromux npeodpa3zoBaHus HEKOTOPBIX Gopmyn. [omyctun He 6oee ogHOM TpyOoil omnOKu
U IBYX HEeJI0OUETOB, He OoJiee oAHON Tpy0oil  0HOM HerpyOoii omubku, He Oosiee 2-3 HErpyObIX
OImMOOK, OHON HErpyOOi OIMMOKU U TPEX HEOUETOB; TONMYCTUI 4-5 HETOUETOB.

OTMeTKa «2» CTaBUTCS, €CIM YYAIIMICA HE OBJAAE] OCHOBHBIMU 3HAHUSIMH H
YMEHHSIMH B COOTBETCTBHHM C TPEOOBAaHUSIMHU TPOTPAMMBI M JOMYCTHJ OOJIbIIE OIMMOOK W
HEIOYETOB YEM HEOOXOIUMO IUIS OLIEHKH (3.

O1eHKA KOHTPOJIbHBIX pad0T

OrMeTKa «5» crTaBUTCA 3a pabOTy, BBINOJIHEHHYIO TIOJHOCTHIO 0e€3 OIHOOK W

HEI0YETOB.

OtmeTka «4» CTaBUTCA 32 PabOTY, BBHITOJHEHHYIO NOJHOCTHIO, HO MPH HAINYMU B HEil
He Oosiee OAHON Tpy0OOl M ONHOM HErpyOoOi OMMOKM U OJHOTO HemoueéTa, He Ooree TpEx
HEJI0YETOB.

OTmeTka «3» CTaBUTCS, €CJIM YICHUK MTPABUIILHO BBHIMIOJIHUI HE MeHee 2/3 Bcei

paboThl WM JOMYCTHJI He Ooyiee OMHON rpy0oi OMMOKM M JIBYX HEJ0UYETOB, HE Oojee
OIHOW rpyOoi omuOKM W OJHOM Herpyool ommOku, He Oosiee Tpex HerpyobIx
OoMOOK, OJHOW HerpyOoil OmMOKM U Tpex HeIOo4YE€TOoB, NMpH Hamuuuu 4 - 5 HEJOYETOB.

OtMeTKa «2» CTaBUTCA, €CIM YHCIO OIIMOOK M HEJOYETOB MPEBBICMIO HOPMY JUIS
OLIEHKHU 3 WJIM NPaBUIIBHO BHIMIOJIHEHO MeHee 2/3 Bcell paboThl.

OneHka Ja00paTOPHBIX PadoT
OTrMeTKa «5» CTaBUTCS, €CIM Y4YalIWilcs: BBINOJHSAET pabdOTy B IMOJHOM O00bEME C

coOmoieHneM HeoOXOAMMOM TOCIEOBAaTEIbHOCTH TPOBEJICHUS OIBITOB W HM3MEPEHUH;
CaMOCTOSITEIbHO M PalMOHAILHO MOHTHPYET HeoO0XoaumMoe oOOpyIOBaHUE;, BCE OMBITHI
MPOBOJIUT B YCJIOBHSIX M PEXKHMaxX, 0OECIMEYNBAIOIINX MOJYyUYCHUE TPABIWIBHBIX PE3YIhTAaTOB U



BBIBOJIOB; COOMIOZaeT TpeOoBaHUs MpaBWi O€30MaCHOCTH TpyAa; B OTYETE MPABWIBHO U
AKKypaTHO BBITIOJHSET BCE 3alWCH, TAONUIbI, PUCYHKH, YEPTEKU, TpadUKH, BBHIYHCICHUS;
IMPaBUJIbHO BBIIIOJIHACT aHAJIU3 HOFpeHIHOCTeﬁ.

OtmeTKa «4» CTaBUTCS, €CIM BBIIOJIHEHBI TPEeOOBAaHUS K OICHKE «5» , HO OBLIO
JIOIYIIIEHO JIBa - TPU Heo4ueTa, He 0oJiee 01HOM HerpyOoi omrOKH U OJJHOTO HEJ0YETA.

Ormerka «3» cTaBUTCsS, eciu paboTa BBHINOJHEHAa HE TOJHOCTHIO, HO 00bEeM
BBIMIOJTHEHHOM YacTH TaKOB, IIO3BOJISIET IMOJYYHUTh MPABUJIbHBIE PE3yJbTaThl U BBIBOJBIL:
€CJIU B XO/Ie MPOBEACHUSI OIIbITA U U3MEPEHUN OBUIH JTOMYIIEHBI OLUTHOKH.

OTMeTKa «2» CTaBUTCS, €ClIM paboTa BBINOJIHEHA HE IOJHOCTBIO U 00BbeM
BBIIIOJTHEHHOM YacTH paGOTBI HC MMO3BOJIACT CACIIATh NPABUJIbHBIX BBIBOJOB: CCJIN OIIBITHI,
HN3MCPCHUSA, BBIYUCIICHUA, Ha6JIIOI[eHI/I5I MMPOU3BOAMINCH HCIIPABHUJIBHO.

Bo Bcex cayyasix olleHKAa CHUKAETCS, ec/IM YYeHHK He c00/110/]1a]1 TPeOOoBaHUS
IpaBuJ 0€30IaCHOCTH TPYAA.

Kpurepum oueHuBaHusi pacyeTHOM 3a/1a4H.
Pemenne kaxxaoif 3a1a4m oreHUBaeTCs (CM. TaONHILY), IPUYEM 32 ONpeCIICHHBIC
MOTPEIIHOCTH OIICHKA CHUYKACTCS.

KauecTBO pemenust oT
MeTKAa

[IpaBunbpHOE pemeHne 3a1a4u:

MOJTy4YEeH BEPHBINM OTBET B 00IIIEM BHUJIC U NMPABWILHBIN YHCIICHHBIN OTBET C 5
yKa3aHUEM €ro pa3MEpHOCTH, MPU HATUIUH UCXOJHBIX YPABHEHHH B «00IIEM» BHJIE
— B «OYKBEHHBIX» 0003HAUCHHUSIX;

OTCYTCTBYET YHUCJICHHBIN OTBET, WJIK apupMeTHUECKas OINOKa IPH €ro
MIOJIy4€HHUH, WIA HEBEPHAs 3aIIMCh PA3MEPHOCTH IOJyYEHHON BEJIUYMHBL,

. . 4
3aJlaya pelleHa o JeicTBusaM, 0e3 mosydeHus oouieit popmyss
BBIUNCIISIEMON BEJTMYNHBI.
3anucansl BCE HeoOxoquMble ypaBHEHHsI B 00IIEM BUAE U U3 HUX MOXKHO
HOJY4YUTh MPABUJIBHBIN OTBET (YUEHUK HE YCIeN pellnTh 331a4y 10 KOHIA WU He
CHPABUJICS C MAaTEMAaTUYECKUMHU TPYIHOCTSIMH) 3
3anucaHbl OTAEIbHBIE YPaBHEHUS B 001IEM BUJIE, HEOOXOAUMBIE /ISl peIIeHUS
3a/1a4H.
I'pyOble OIMOKH B UICXOTHBIX YPAaBHEHHSIX. 2
Ilepeyenb omudoOK
I'pyObie ommoku.
° Hesnanune omnpeneneHnii OCHOBHBIX TMOHSTHH, 3aKOHOB, NpPaBWJ, OCHOBHBIX

MOJIOKEHUN Teopuu, GopmMysl, OOIMIETIPUHATHIX CHMBOJIOB 0003HAUYCHUSI (DU3NYECKUX BEIHYUNH,
eIMHUI] UX U3MEPEHUSI.

° HeymeHnue BbIIENUTH B OTBETE IJIaBHOE.

° Heymenue mpumeHsTh 3HAHUS IS PEIICHUs 3a7ad U OOBSICHEHHS (PU3NUECKHUX
SIBJICHH; HETIPABWJILHO C(POPMYIHPOBAHHBIE BOMIPOCHI 3a7a4M WJIM HEBEPHBIE OOBSICHEHUS X0/1a




€€ PCHICHUA; HE3HAHUC MPUCMOB PCIICHHUA 3aaa4, aHAJIOTHYHBIX PaHEC PCHICHHBIX B KJIACCE,
OH_II/I6KI/I, IMMOKAa3bIBAKOIIHUE HCIPABUIIBHOC IMOHMMAHHUE YCIOBUA 3ada4d WM HCIPABUIIBHOC
HCTOJIKOBAHUC PCHICHUS.

° Heymenue uutaTh U CTPOUTH IpaMKU U IPUHIUIHAIBHBIE CXEMBI.

° HeymeHue noaroroButs k paboTe YCTaHOBKY WU J1a0OpaTOpHOE 00OpYAOBAaHUE,
IMPOBECTH OIIBIT, HGO6XOI[I/IMBIG pacyCThl, UJIX UCIIOJB30BATh IMOJTYUCHHBIC JaHHBIC IJId BBIBOJOB.

° HeOpexxHoe oTHOUIeHHE K J1a00paTOpHOMY OOOPYAOBAaHHIO U HM3MEPHUTEIbHBIM
npuOopam.

° HeymeHue onpenenuTs OKa3aHUE U3MEPUTEIBHOrO Ipuodopa.

° Hapymenne tpeOoBaHMii mpaBui O€30MaCHOTO TpyAa TIPH  BHINOJHCHHUH
IKCIEPUMEHTA.

Herpyonbie ommokmu.

1. Herounoctn ¢GoOpMyIUMpOBOK, ONpeneNIeHUN, TOHSTHH, 3aKOHOB, TEOPHH,
BBI3BaHHBIC HEIMOJIHOTONW OXBaTa OCHOBHBIX IPHU3HAKOB OINPEAENSEMOr0 IOHSATHUS, OIMIMOKH,
BbI3BaHHbIE HECOOIOICHUEM YCIIOBUN IPOBEJCHUH OMNBITA MIIM U3MEPEHHUIA.

2. OmmOKku B yCIOBHBIX 0003HAUYEHHUSAX HA MPUHIUMHUAIBHBIX CXE€MaX, HETOUHOCTH
yepTrexel, rpaduKoB, CXEM.

3. [Iporryck WM HETOYHOEC HANUCAaHUE HAUMCHOBAHWHA CIMHULl (PUINICCKUX
BEITUYMH.

4. HepaunonanbHblii BBIOOp X0/1a peIICHHUS.

Henouersl.

1. Hepanumonanbuble 3anmuMcu NOpU  BBIUUCICHUAX, HEpPALUUOHAIbHBIE MPUEMBbI
BBIUMCJICHUH, TPEOOPa30BaHU U pEIICHHI 3a/1a4.

2. ApudmeTnueckrue OHIIMOKM B BBIYUCICHUSAX, €CIU ST OMMUOKU Tpydo HE
HCKQXXaIOT PeaIbHOCTh MOJIYYEeHHOTO pe3yibTaTa.

3. OTtaenpHBIE TOTPEITHOCTH B (HOPMYITUPOBKE BOIIPOCA UK OTBETA.

4, He0Opexnoe BbInoJIHeHHMEe  3amuceil, 4eprexeil, cxeM, rpaduKos.

Opdorpaduyeckne U NyHKTYallHOHHbIE OIIUOKU.



	РАБОЧАЯ ПРОГРАММА

