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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS HAa YpOBHE CpeJHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHH W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTellbHOM mporpammel, mpenctaBieHHabix B DPI'OC COO, a Ttakke ¢ yd4éroM
denepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS M KOHILEHIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanne TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHHE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATENIbHOCTHOTO Moixoa. IIporpamma no gpusuke cooTBETCTBYET
tpeboBanusaM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaU3alMU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensrorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKMU: JIMYHOCTHBIE, MeETalpeIMETHbIE, MpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® IIJIaHUpPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHoro npeamera «dusukay mno rogam ooydeHus.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[konbHBIE Kypc GUBHKA — CHCTEMOOOpA3yIOMMA JJisi €CTeCTBEHHO-HAYYHBIX YyYeOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, N3ydaeMbIX
xumueH, Ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcnonb3oBaHuE W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS] HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yduenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTh HAYYHBIM METOJ IO3HAHUS MIPU BBITIOJHEHUH UMU Y4EOHBIX UCCIIEI0BaHU.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero o0pa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOPbIE MOKHO pacCMaTpUBaTh KakK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca U3k 00beTUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBusercs (OpMHUpPOBaHHME MPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pPHH, BELIECTBE U IOJIE.

Hoesn cymanumapuzayuu. E€ peanuzainus mpeamnonaraeT MCHOIb30BaHUE TYMaHUTApHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKIMH, HDABCTBEHHBIMH U SKOJIOTMYECKUMU TIPOOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocuzayuu peamusyeTcss MOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJAEpIKaHus,
MOCBSIIEHHBIX 3KOJIOTMYECKHMM MpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIIEHOTO MTPUPOONIOIB30BaHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (HU3UKM Ha yYpOBHE CpeaHero oOmero odpa3oBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopud, posin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUIA OIIMCaHus C€CTCCTBCHHO-
Hay4HBIX SIBJICHUW U TIPOLIECCOB).

CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(U3UKH — 3TO HCHOJIB30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB H
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH 06p330BaT€J'II)HOFO
rporecca UCX0/11 U3 0COOCHHOCTEN MIaHMPOBaHUs U OCHalIeHHUs kaOuHeTa gu3uku. [Ipu s3Trom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BHMMaHne YACTACTCA PCIICHUIO paC‘—IéTHBIX 1 KAQYCCTBCHHBIX 3a/1ad4. HpI/I 3TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MO3BOJISIONINE MPUMEHSTh H3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
KypcCa, TaK U UHTCTPUPYA 3HAHUSA U3 PA3HBIX Pas3aCIOB. l];.]'[?[ Ka4CCTBCHHBIX 3aa4 IPUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuasbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH HM3Y4aThbCs B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B ImporpaMMe Mo (GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHUE.

JlemoHcTpalmoHHOe 000pyaoBaHue (opMHpPYeTCss B COOTBETCTBUM C HIPUHIUIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe oOopymoBaHUE UIsI YYCHHMYECKUX MPAKTUYECKHX paboT ¢opmupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIOJIh30BaHUU AHAJIOTOBBIX M IH(PPOBBIX MPUOOPOB, a TaKke
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HENSIMHU U3YyUeHUS (UMUK B 00IIeM 00pa30BaHUM SIBISTFOTCS:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydaloUIMXCsl K HaydYHOMY H3YyUCHHIO

MIPUPO/IbI, Pa3BUTHE UX UHTEJUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEN;
® pa3BUTHE TPEACTABIEHWH O HAydHOM MeETOJle¢ TMO3HaHUA © (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(dhopMHpOBaHKE HAYYHOTO MHPOBO33PCHUS KAaK PE3y/IbTaTa U3yudeHUS OCHOB CTPOCHUS
Matepud U (yHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

(dhopMHpOBaHHE YMEHUI OOBSICHATH SBIICHUS C UCIOIB30BaHUEM (PU3UYECKUX 3HAHUHN U
Hay4YHBIX JIOKA3aTeIbCTB;

(dhopMHUpOBaHKE MPEACTABICHUN O POIM (PUUKH JUIS PA3BUTHS JIPYTHX €CTCCTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHH.

JlocTikeHne 3TuX Ienell oOecreunBaeTcss PelICHHEeM CIISIYIOIMX 3aJad B IIPOIecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, dJIEKTPOANHAMUKY, KBAHTOBYIO
(U3HKY U AJIEMEHTHI acTpODU3UKY;

dbopMupoBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS
(bU3UYEeCKUX SBICHUM B TIPUPOJIE U JJs TPUHATUS TPAKTHYSCKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEHIeHHs pA3IMYHBIX 3aJad C SIBHO 3aJaHHOM (u3nueckoi
MOJENbI0, 3a/ay, IOJIpa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3JaHue (PU3MUEeCcKOon
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3MYECKUX OCHOB M TPHUHITUIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

OBJIaJIECHUE METOJIaMU CaMOCTOSITENIbHOTO IJIAHUPOBAHUS U MPOBEIACHUS (DPU3HMUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKOM
NEeSATENBHOCTH.

Ha wmsydyenue ¢usuku (6a30BbIi YpOBEHb) Ha YPOBHE CpeaHEro oOmiero ooOpa3oBaHUs
otBoauTcs 136 yacoB: B 10 kiracce — 68 yacoB (2 4aca B HEJIETIO).

[Ipemiaraemsrii B mporpamme 1o Gpu3uKe MepeueHb JJA00PATOPHBIX U MPAKTUICCKUX pabOT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YYHTENb JElIaeT BBIOOp MPOBEICHHS JIA0OPATOPHBIX paboT H
OTIBITOB C YY4ETOM UHAWBUAYAIBLHBIX OCOOCHHOCTEH 00YJatOIIIXCsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. HayyHele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
SKCTIEPUMEHTA ¥ TEOPUH B MPOIECCE TIO3ZHAHUS MPHPOJIBL. IKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie rumote3sl. Pusndeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HIECKHX 3aKOHOB. [IpHHIIMIT COOTBETCTBHSL.

Ponp m mecro (us3uku B (GOPMHPOBAHMM COBPEMEHHOW HAay4YHOW KapTHHBI MHpa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHasnoroBble U TU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIUM Ha OCH CHCTeMbl KoopauHaT. Clo)kKeHHe TepeMeIIeHU 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIWKEHUE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELICHUSI MaTEPUAIIbHON TOYKU OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe nBwxeHue. [[BrkeHMe MaTepHaIbHOM TOYKH MO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBasg CKOPOCTh, JIMHEHHas CcKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpPOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: CIUIOMETp, ABUKECHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTFOCTPALIMS KHUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBr>keHUs Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEIETICHUSI MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MOYTAMH, NPONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWKEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHUS MIAPUKaA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpoIIeHHOrO TOPHU30OHTATBHO.

Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH ['anuies. [lepsoiii 3akoH HproToHa. MHEpIIManbHbBIE CHCTEMBI
OoTcYéra.



Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Herotona ist
MaTepuaNtbHOM TOUKHU. TpeTuid 3akoH Hpl0TOHA /1711 MaTepraIbHbIX TOUEK.

3akoH BceMHupHOro tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHsI CKOJIBKEHHUS U cuia TpeHus nokos. Koaddumment tpenus. Cuna conmpoTuBieHUs
MIpU ABMKECHUU TeJa B )KUJKOCTHU WJIH Ta3e.

[TocTynarenpHoe U BpaliaTeabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MoMEeHT cuiabl OTHOCUTENIBHO OcCH BpaileHus. llinedo cunibl. YcinoBusi paBHOBecHs
TBEPAOTO TEa.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE MPUMEHEHWE: TMOIIMIUITHUKY, JIBUKCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT JAehopMalHu.

HeBecomocTts. Bec Tena npu yCkOpeHHOM MOABbEME U MAICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl cOXpaHeHUs 6 MEXAHUKE

Nmiynsc MaTepualibHON TOUKH (TeJa), CUCTEMbl MaTEpHANIbHBIX TOYeK. VIMITyIbC CHUJIBI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMITyJbca. PeakTuBHOE ABMKEHUE.

Pabora cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

[ToTenmmaneHas sueprus. [loTeHnmansHas 3Heprust yupyro aeopMupOBaHHOM MPYKUHBL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHble U HEMOTEHIUANbHbIE CHIIBL. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUYECKON SHEPrUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckre yCTpONCTBA U INPAKTHUUECKOE NPUMEHEHHE: BOJOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul



N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Tela Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nes 3. MoaekysipHasi puznka u TepMOAMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-KMHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxkeHue. Huddysus. XapakTep MABWKCHHUS W B3aUMOJCHCTBUS YaCTHI]
BemiecTBa. Mojienmu CTPOCHMsI Ta30B, KUIAKOCTEH W TBEPIABIX TEl U OOBSICHEHHWE CBOWCTB
BEIIECTBA HAa OCHOBE AITUX Mojenend. Macca u pa3mepbl Mosekyn. KosndecTBo BemiecTsa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mogens uaeansHOro Traza. OCHOBHOE YpPaBHEHHME MOJICKYJISIPHO-KHHETHYECKON TEopuun
UJeaNbHOTO Ta3a. AOCONIOTHash TeMIeparypa Kak Mepa CpeAHed KHHETUYECKOW JHEepruu
TEeIUIOBOrO JABWKEHHWS dvactull rasza. [llkama temnepatyp KenbBuHa. [a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon [lansToHa. M3ompoueccsl B WI€adbHOM Ta3e ¢
MMOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. I paduueckoe mpeacTaBieHe U30MPOIIECCOB: H30TEPMa,
n30x0pa, u3obapa.

Texnudeckue ycTpoicTBa U MIPaAKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OnbpIThl, [OKa3bIBAIONIME JUCKPETHOE CTPOEHHE BemiecTBa, ¢ororpaduu  MoJekyn
OPraHM4YeCKUX COCTMHECHUMH.

OmnbiTel 10 AUGGY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIECKYISIPHOTO B3aUMOACHCTBUSI.

Mogenb, WUTFOCTPpUPYIOLIAsk IPUPOTY JABJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThL, WJUTFOCTPUPYIOIINE YPABHEHHE COCTOSHUS UJICATIBHOTO I'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenne Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHid o0bEma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y IapaMeTPaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEpPrusi TEPMOJMHAMUYECKOW CUCTEMBI U
crocoObl e€ m3meHeHus. KonmnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUusi 0JHOATOMHOTO
uJeanbHOTro ra3a. Bupl Teronepenayu: TENIONPOBOAHOCTb, KOHBEKIUS, U3JIyUeHUE. Y IeIbHas
TEII0EMKOCTD BellecTBa. KonuecTBo TEmIOTHI Py TeIUIONepeaaye.

[Tonsitne 006 ammabGatHOM mporecce. IlepBeiit 3akoH TepmoauHaMmuku. [IpuMmeHneHue
MEepPBOTO 3aKOHA TEPMOJIUHAMHKH K H3ompoIieccaM. [ paduueckas nHTeprperanus paboThI rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPHUPOIE.

TennoBbie MamuHbl. [IpuHIUTIBL AeiicTBUS TeMIOBbIX MamuH. [IpeoOpa3oBanus SHEPTrUu B
TEIUIOBBIX MamwuHax. Koadduiment none3noro aeictBus TeruoBoil Mammuel. [{ukn Kapho u
ero K03 PUIMEHT MOJIE3HOTO AeHCTBHsI. DKOJIOTUYECKHE MPOOIEMBbI TETUIOIHEPT€TUKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUTaTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

N3meHeHne BHYTPEHHEH SHEPruW Tela TPU COBEPIICHUU pPAOOTHI: BBUIET MPOOKH U3
OYTBIJIKM TIOJ ACWCTBHEM CXATOrO BO3/yXa, HarpeBaHue dpupa B JATYHHOU TpyOKe MyTém
TpeHus (BUICOAEMOHCTpAIINA).

W3menenne BHyTpeHHEN aHepruu (TeMrepaTypbl) Teja pu TeIionepeaaye.

OmnbIT 10 aTMabaTHOMY PACIIMPEHUIO BO3IyXa (OIBIT C BO3IYIIHBIM OTHHBOM).

Mogenu nmapoBoit TypOUHBI, ABUTATENSI BHYyTPEHHETO CrOPAaHHUs, PEAKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammusie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHAeHcamus. Mcmapenue wu  kumeHue. AOCONIOTHasT U
OTHOCHTEJIbHAS BIIAXXHOCThH BO3ayxa. HaceleHHbIN map. Y aenpHast TEIioTa mapooopa3oBaHus.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

Teépnoe Teno. Kpucraimuyeckue u amopdHbIie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIJIOB.
Kunkue kpucramisl. CoBpemMeHHbIE MaTepuanbl. [lnaBneHune u KpucTaumzanus. Y enbHas
TerioTa miasneHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuueckne yCTpOWCTBA M TPAKTHYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJIOPUMETP, TEXHOJOTHHM TIOJYYCHHs] COBPEMEHHBIX MaTepuajoB, B TOM  YHUCIE
HaHOMAaTePHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHM>KEHHOM J1aBIICHUH.

CriocoObl U3MepeHus BIKHOCTH.

Habmonenue HarpeBaHus ¥ MJIaBiIeHHs KPUCTAITMUYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nrabopamopHule padomol

N3mepenue 0THOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pasznen 4. diiekTpoauHaMHuKA

Tema 1. Dnekmpocmamuka

DNeKTpu3alus Tel. OJEeKTpUYECKHil 3apsan. JlBa Buja JJIEKTPUYECKUX 3apsiioB.
[IpoBOAHMKH, AUIEKTPUKH U MOTYIPOBOAHUKU. 3AKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsiia.

B3aumopeiicteue  3apsigoB.  3akoH  Kymona. TodeuHbll  3iieKTpUYECKHM — 3aps.
Onektpuyeckoe mnoje. HanpsxEHHOCTh anekTpuueckoro mnons. IlpuHmun cyneprno3unuu
ANEKTPUYECKUX MoJieh. JINHNN HanpsHKEHHOCTU AJIEKTPUUECKOTO TOJIS.

PaGora cun oanektpoctatuueckoro mousig.  I[loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOAHMKY U AUDIEKTPUKH B AIEKTPOCTATUYECKOM TT0Jie. JuanexTpruueckass IpOHUIIAEMOCTb.

OnekrpoéMkocTb. KoHzaeHcaTtop. DneKTpoEMKOCTh IIOCKOTO KOHAEHCATOpa. JHEprus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckrue yCTpoOWCTBA M IPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3alllUTa, 3a3eMIICHHE JIEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBATIHHBIN
anmnapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

YeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anmMojielicTBre Ha3IEKTPU30BAHHBIX TEll.



DNEKTPUUECKOE TOJIE 3aPSKEHHBIX Tell.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTH4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHcCAaTopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmosannwlit Inekmpuyeckuil mok. Toku 6 paziuunvix cpeoax

DOneKTpuYecKuil TOK. YCJIOBHSI CYIIECTBOBAHUS DJIEKTPUUECKOTro ToKa. VMcToOuHMKM TOKa.
Cuna Toxka. [TocTOSTHHBIN TOK.

Hanpsokenne. 3akon OMa ai1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COTNIPOTUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapaIEIbHOE, CMEIIAHHOE COEAMHEHNE TIPOBOIHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIIHOCTB AIEKTPHUYECKOTO TOKA.

DNEeKTPOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHUKA ToKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) AJeKTpuaeckoit menu. KopoTkoe 3ampikaHueE.

DneKTpOHHas TPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCHMOCTh COITPOTUBIICHUSI METAJIIOB
oT Temrneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOCTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOIHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX M pacijlaBax 3JICKTPOJIUTOB. DJIEKTPOJIUTHUECKAS
JUcconManus. JIEKTPOIU3.

DIIEKTPUYECKHI TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIA pa3psaa. MosHus.
[Tna3zma.

Texuuueckue ycTpoilcTBa U TNPAKTUYECKOE MPUMEHEHHE: aMIepMEeTp, BOJIBTMETD,
peocTar, HMCTOYHHMKH TOKa, 3JEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP COMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPBHI U (OTOPE3UCTOPHI,
MIOJIYIPOBOIHUKOBBIH IMOJ1, TallbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHHUSL.

3aBUCHUMOCTh COMPOTHUBICHUS IIWIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
MOTIEPEYHOT0 CEYCHUS U MaTepuana.

CMmenianHO€ cOeIMHEHUE MPOBOTHUKOB.

[Ipsimoe m3MepeHue >NeKTPOABUKYIIEH cuibl. KopoTkoe 3aMmblkaHHe rajibBaHMYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSE TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMeaHHoro COeIMHEHUs pE3UCTOPOB.

W3mepenue SIeKTpOABMAKYIIEH CHJIBI HCTOYHMKA TOKA U €ro  BHYTPEHHETO
CONIPOTHUBIICHHUSL.



Habmonenue snexrponusa.

Me:knpeaMeTHbIe CBSI3H

Nzyuenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OHOJIOTUH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouwamus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBIICHUE, HAYYHBIH (akT, TUmoTesa, (usnyeckas BETUYMHA, 3aKOH, Teopws, HaOIroneHHeE,
SKCTIIEPUMEHT, MOJICTUPOBAHNUE, MOCIh, HU3MEPECHHUE.

Mamemamuxa: pelieHHEe CHCTEMBbl YypaBHEHHMH, JHWHEWHas ¢GyHKuus, mapaboa,
runep0oia, uX rpapuKN ¥ CBONCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOEKIWU Ha OCH
KOOP/IMHAT, CII0)KEHHE BEKTOPOB.

buonocusn: mexanudeckoe BIKEHUE B XKUBOU npupoie, nudpdys3us, ocMoc, TerooOMeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYI, MOJIb BEIIIECTBA,
MOJISIDHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJICKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJUTHIECKAS TUCCOIIUAIINS, TaThBaHUKA.

T'eoepagus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: peoOpa3oBaHNE IBMKEHHUH C UCTIONB30BAHUEM MEXaHW3MOB, YUET TPEHUS B
TEXHUKE, TOJIINITHUKH, WCIOJIh30BAaHWE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHKE (pakeTa,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJy4YEeHUS! COBPEMEHHBIX MaTepuasoB, B TOM UUCIIE
HAaHOMATEepHAJIOB, W  HAHOTEXHOJIOTUH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TNpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE IPUOOPHIL, TaTbBAHUKA.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne yuebHoro mnpeamera «®dusuka» Ha ypoBHE CpeqHEro oOmero oOpazoBaHUs
(6a30BbIli  YpOBEHb) JOJDKHO  OOECHEYUTh  JOCTHIXKEHHE  CJIeAYIOIIMX  JIMYHOCTHBIX,
MeTanpeaIMEeTHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3Y/IbTAaTOB.

JIUYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3yibTaThl OCBOCHHUSA yueOHOro mpeamera «Dusmka» AOHKHBI OTpaXkaThb
TOTOBHOCTh M CIOCOOHOCTH OOYYalONIMXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEN JIMYHOCTH, CHUCTEMOM L€HHOCTHBIX OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX
yOeXJAEeHU, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM [EHHOCTSAM POCCHMCKOTO  OOIIecTBa,
pacuIMpeHre >KM3HEHHOTO OMbITa M OMNbITA AESITENbHOCTH B MPOLIECCE pPeaTu3allud OCHOBHBIX
HaIpaBJICHUW BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa’aaHcKOro BOCIMTAHMS:

chOpPMUPOBAHHOCTh  TPAKIAHCKON MO3UIMU  OOydYaromerocss Kak akTHBHOTO U
OTBETCTBEHHOTO WJI€HA POCCHICKOTO OOIIECTBA;

MPUHATHE TPATUIIMOHHBIX OOIIEUETOBEYECKUX TYMAHHUCTHUUYECKUX U JAEMOKPATHYECKHX
LIEHHOCTEI;



TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B MHTEpECAaX TIPaKAAHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHON OpraHu3alnu;

YMEHHME B3aUMOJCHCTBOBATh C COLUAJIbHBIMU HHCTUTYTAMH B COOTBETCTBMU C MX
(GYHKIMSIMU ¥ HA3HAYCHUEM;

TFOTOBHOCTb K TYMaHUTapHOM U BOJOHTEPCKON JESTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(OPMHUPOBAHHOCTD POCCHIUCKOM IPaKTaHCKOW UACHTHYHOCTH, MAaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJAPCTBEHHBIM CHMBOJIAM, JOCTMXKEHUSIM POCCHMCKHX
Y4€HBIX B 00J1aCTH (U3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAllMI0 U IMPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSChH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B JESITEILHOCTH YUEHOTO;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyILEro;

4) 3cTeTH4eCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHUE K MHUPY, BKJIOUasi 3CTETUKY HAYYHOI'O TBOPYECTBA, MPUCYILETO
¢buznueckoi HayKe;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEpPEC K pa3iuuHbiM cdepaM NpodecCHOHATBHOW JEesTeNbHOCTH, B TOM 4YHUCIE
CBSI3aHHBIM C (U3MKOW W TEXHHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP Oymymien
npodeccuu U peanr3oBbIBaTh COOCTBEHHbBIE KU3HEHHbBIE TUIaHBI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHHIO U caM00Opa30BaHUIO B 001acTH (PU3UKH Ha
MPOTSKEHUU BCEH )KU3HU;

6) IK0JI0rHYeCKOr0 BOCTIUTAHHUSI:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYPHI, OCO3HAaHHE TJI00AJBHOIO XapakTepa
9KOJIOTUYECKHUX MTPOoOIIeM;

IUIAHUPOBAHUE U OCYIIECTBIICHUE JICHCTBUI B OKpYKaIOLIEH cpele Ha OCHOBE 3HAHUs
1enei yCTOWYMBOro pa3BUTHS YEJIOBEUECTBA;

paciiupeHue OMbITa JAEATEIbHOCTH OSKOJOTMUYECKON HaNpaBIEHHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOI'O MO3HAHUS

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YPOBHIO
pa3BuTUS HU3NUECKON HAYKH;

OCO3HAHKE IIEHHOCTH HAay4YHOU JeATeIbHOCTH, TOTOBHOCTh B MpOIecce M3ydeHUs: (HU3UKU
OCYILIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO AeSITENFHOCTh MHAUBHIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE YUeOHbIE 1eHCTBUS
ba3zoBble Joruueckue aeMcTBUA:
CaMOCTOSITENIBHO (pOpMYNIHUpOBaTh U aKTyalM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;
OIIPENENATh LENN EATEIIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU UX JOCTHKEHUS;
BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHUS B PACCMATPUBAEMBIX (PH3UYECKUX SBICHUSX;
pa3pabaTeIBaTh IJIaH PELISHUS MPOOIEMBI ¢ YIETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMATEpHUAJIbHBIX PECYPCOB;



BHOCUTHh KOPPEKTUBBI B JESTEIIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB ILEJSAM,
OIIEHUBATh PUCKHU MOCJIECACTBUHN IEATEIbHOCTH;

KOOPDAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSX pPEAIbHOr0, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ncciieqoBare/bCKue AeiCTBUSA:

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH TMOHATUSIMH M METOJaMU (HU3UUECKOI
HayKH;

BJIaJIETh HAaBBIKAMHU Y4YEOHO-MCCIIEIOBATEIBCKON M MPOECKTHOM NEATEIbHOCTH B 00JaCTH
(U3HKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIFHOMY TIOMCKY METOJIOB PEIICHUS 3a1a4
(bMBUYECKOTO COIepKAHUS, TPUMEHEHUIO PA3IMYHBIX METO0B IMO3HAHMS;

BIIAJIETh BUJAMH JESATEIHLHOCTH IO TOJIYYEHHIO HOBOTO 3HAHHS, €r0 HHTEPIIpPETaIluHy,
MpeoOpa3oBaHUI0 M TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYyallUsX, B TOM YHCIE TMPHU
CO3/ITaHUHU Y4EOHBIX TPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITH TIPUYUHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJIM3UPOBAaTh 3aJady, BBIJBUTAThH
TUTIOTE3y €€ pelIeHUs, HaXOJUTh apTyMEHTHI IS JI0Ka3aTeJbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aQHAIM3UPOBATh TIOJYYCHHBIE B XOJI€ PEHICHHS 3aJadd  Pe3yJabTaThl, KPUTHYECCKH
OIIEHUBAThH UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh W (POPMYTUPOBATH COOCTBEHHBIE 3a7aud B OOpa30BATEIHHOW ACSITEIBHOCTH, B
TOM YHCJIE TPU U3YICHUU (HU3UKH,

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBI OIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PHU3MKE B MPAKTUYECKYIO 00IACTh KU3HEACITEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE HJIEHU, TIpe/yIaraTh OPUTrHHAIbHbIE MTOAXO0AbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIIKE albTepPHATUBHBIC PEIICHHUS.

Pa6ora ¢ undopmanmeii:

BIIQZIETh HABBIKAMU MOJIydyeHHUs] WHpopMauu (HU3NYECKOro COAEP)KaHUs U3 HUCTOUYHHKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh IMOWCK, aHalIM3, CUCTEMaTU3alUi0 U
UHTEpPIpETANI0 HHPOPMAINH Pa3INYHbIX BUJIOB U (OPM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAIIIH;

HCIOJIb30BaTh CpeAcTBa HWH(GOPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTHI B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a/a4 C COONIOIEHUEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, PECYpCcOCOepeKeHUs, MTPABOBBIX U
ATHUYECKUX HOPM, HOPM HUH(POPMAIIMOHHOH O€301MaCHOCTH;

co37aBaTh TEKCThl (DUBMYECKOTO COJEpX aHWs B pa3NUYHbIX (opmarax ¢ ydéTom
Ha3HayeHUs uH(opManMKW ¥ UENeBOW ayAUTOPUM, BBIOUpas ONTUMAIbHYIO (GOopMy
MIPEJICTaBICHUS U BU3YyaIU3aIlIH.

KomMMyHuKaTHBHBIE YHHBepcaJlbHblIe Y4eOHbIe JelicTBHA:
OCYIIECTBIATH OOIIEHHE HA YpoKaX (PM3UKU U BO BHEYPOUHOU J€ATENbHOCTH;
pacro3HaBaTh NMPEANOChUIKA KOH(DIUKTHBIX CUTYallMH U CMATYaTh KOH(IUKTHI;
pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3pEHHsSI C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEACTB;
MTOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAaH/IHOM U MHIUBUAYaIbHON pabOTHI;



BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUU € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHUMATh LM COBMECTHOM JESATENbHOCTH, OPraHHU30BBIBATH M KOOPAUHUPOBATh
JEUCTBUA MO €€ NOCTMIKEHMIO: COCTaBJIITh IUIAH JIEUCTBUM, PACHPEACIIATH POJU C Y4ETOM
MHEHHH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJJIOT'0 YYaCTHHUKA KOMaHIbl B OOLIUI pe3yabTaT
10 pa3pabdOTaHHBIM KPUTEPHUSIM;

IpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATh UJIECH C ITO3UIHMHM HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYaLMSX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxeHHe, ObITh MHUIIMATHBHBIM.

PeryisiTuBHbIE YHHBeEPCAJIbHbIE YUeOHbIe NelicTBUS
Camoopranu3anus:

CaMOCTOSITEJIBHO OCYIIECTBJIATh TMO3HABATEIIBHYIO IESITEILHOCTh B 00JacTH (PU3UKHA U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U GOPMYIHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOATCIIBHO COCTAaBJIATH IIJIaH PCIICHUA paC‘-IéTHI)IX 1 KAa4YC€CTBCHHBIX 3a1a4, IIJIaH
BBITIOJTHEHUS TIPAKTHYECKOW paboThl ¢ y4ETOM HMMEIOIIUXCS PECYypCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U NIPEANIOYTECHU;

JaBaTb OLICHKY HOBBIM CUTYyallUsIM,

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JIeaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMHPOBAHUIO U TIPOSIBIICHHIO JPYIUIIMA B oOjacTtu  (pusukw,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIA YPOBCHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBHI B JESTEJIbHOCTb, OLICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BIIaZIETh HABBIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
Y MBICITUTEINIbHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHMIA;

WCIO0JIb30BaTh MPUEMBI peiIeKCHu AJisl OLIEHKH CUTYyalluu, BEIOOpa BEPHOTO PElIeHU I;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS [0 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E Pe3yJbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3E PE3yJbTaTOB ACATEIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO APYrUX HA OIMIUOKH.

B nporecce noctukeHus TIMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI IO (pU3MKE AJIs
YPOBHSI CpeHEro 00Iero o0pa3oBaHus y 0Oy4arOIIUXCs COBEPIIECHCTBYETCS SMOIMOHAIBHBIN
MHTEJUIEKT, Ipeanoiaraiomuii chopMUpPOBaHHOCTD:

CaMOCO3HAaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BUJIETh HAMpPaBIEHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHOMN Cephl, ObITh YBEPEHHBIM B ce0€;

caMoperyJIupoBaHus, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMEHHe MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIHOCOOHOCTh AJalTHPOBATHCS K HMOIMUOHAIBHBIM
WU3MEHEHUSIM U TIPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;



BHYTPEHHEH MOTHBAIUM, BKJIIOYAIOLICH CTPEMJICHHE K JOCTHKECHHIO LEIU U YCIEXYy,
ONTUMU3M, HHULIMATUBHOCTb, YMEHUE JCUCTBOBATh UCXO U3 CBOUX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOLIEH CIIOCOOHOCTh NOHMMATh 3MOLMOHAIBHOE COCTOSHUE JIPYIHX,
YUUTBIBATh €T0 IIPU OCYLIECTBICHUH OOIICHHUS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTh BBICTPAUBATh OTHOILEHUS C APYTUMU
JOAbMU, 3200 THTHCS, IPOSBIISITH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

HNPEIMETHBIE PE3YJIbTATbBI

K xoHiy o6yuenust B 10 kJacce mpeaMeTHbIe pe3yiIbTaThl HA 0a30BOM yYpPOBHE JOJDKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IPAKTUYECKOMN
NeSATEIIFHOCTH JIIOJIEH;

YUUTBHIBATh TPAHUIBl TPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJIENel: MaTepuaibHast
TOYKa, MHEepUUaibHasl CUCTeMa OTCYETA, aOCOJIOTHO TBEPAOE TENIO0, MACATBHBIA Tra3, MOJENU
CTPOEHUS Ta30B, )KUJIKOCTEH M TBEPABIX TeJ, TOUEUHBIH AJIEKTPUUYECKUN 3aps] MpU pelIeHUuU
¢buznueckux 3anay;

pacro3HaBaTh (U3MYECKUE SBIEHUS (MPOILECCh) M OOBSACHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETUYECKON TEOpPHH CTPOEHHUS BEUIECTBA U DJIEKTPOJUHAMHKU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEWHOE MBHM)KEHHE, CBOOOJHOE NaJeHUE Tell,
JIBIDKEHHE TI0 OKPYKHOCTH, WHEpIHs, B3auMojaeucTBue Ten, auddys3us, OpoyHOBCKOE
IBMDKEHUE, CTPOEHHUE XHUAKOCTEW M TBEPIBIX Tel, M3MEHEHHEe 00bEMa Tel MpH HarpeBaHUU
(oxJaXIeHUM), TEIUIOBOE pAaBHOBECHUE, HCIIApEHHE, KOHJEHCAIUs, [UIaBJICHUE, KpUCTAJUIM3allus,
KHIICHHE, BIAKHOCTh BO3/lyXa, IOBBIIICHUE JABJICHMs ra3a IPH €ro0 HAarpPEBAHWUU B 3aKPBITOM
CoCyze, CBA3b MEKIYy IapaMeTpaMH COCTOSHMs ra3a B H30IPOLECCAX, JJICKTpHU3aLus Tell,
B3aUMOJICHCTBUE 3apsAI0B;

ONMCBIBATH MEXaHMUYECKOE JBH)KEHUE, UCIOJb3Yys (PU3MUECKHE BEIUYMHBI: KOOpPJHMHATA,
IIyTh, NEPEMEILECHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUJIA, UMITYJIbC Tella, KUHETUYECKas
SHEprus, NOTEHLHAJbHAs SHEPrus, MexaHudeckas paboTa, MEXaHHYecKass MOIIHOCTb; IpHU
ONMCAaHUM TPABWIBHO TPAKTOBaThb (U3UYECKUH CMBICI HCIOJB3YEMBIX BEIMYUH, HX
0003HAUeHMsI U €JUHUILIbI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOILME JAHHYIO (PU3UYECKYIO BEIHMUUHY
C IpYyrUMH BEIMYUHAMY;

ONMCHIBaTh H3yYEHHBIE TEIUIOBBIE CBOMCTBA T€l U TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nyeckue BeNWYMHBL: JaBJICHME Ta3a, TeMIeparypa, CpelHsAs KUHETHYecKash SHEeprus
Xa0TUYECKOTO JIBUKEHHMS MOJIEKYJ, CPEIHEKBAaJApaTU4HAas CKOPOCTb MOJIEKYJ, KOJIHMYECTBO
TEIUIOTHI, BHYTPEHHssI 3Heprus, padora rasza, Ko3GQGHUIMEHT IO0JIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATENIs; IPU OMMCAHUM MTPABUIILHO TPAKTOBAaTh (PU3MUYECKHUI CMBICIT UCIIOJIb3YEMBIX BEIUYHH,
ux O0OO3HAUeHMs] W EIUHMILBI, HAXOIUTh (OPMYNbI, CBSA3BIBAIOIIME JAHHYIO (PHU3HUUYECKYIO
BEJIMYMHY C JPYTHMH BEJIMYMHAM;

OTMCHIBATh HM3YYECHHBIE JJIEKTPUYECKUE CBOWCTBA BEIIECTBA M JJIEKTPUUYECKUE SBIICHUS
(mporieccsl), UCHOB3YS (PU3UUECKUE BETUUMHBL: AIIEKTPUUYECKUN 3apsijl, SJIEKTPUYECKOe IOJIE,
HanpspKEHHOCTh  IOJIA, IOTEHLIMAJN, pa3HOCTh IIOTEHLUAJIOB; IpPU OINUCAHUU IPABUIIBHO
TPAaKTOBaTh (PU3MUYECKHM CMBICT MCIIOJB3YEMBIX BEJIWYMH, UX OOO3HAuUeHHs M EAUHULIBL;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (U3NYECKYIO BEIMUUHY C APYTMMU BETHUUHAMU;



aHATM3UPOBATh (PU3MUECKHE MPOIECCHl U SBJICHUS, MCIONB3yd (DU3MYECKHE 3aKOHBI U
IIPUHLMIBL: 3aKOH BceMupHoro tsrotenud, |, |l u |1l 3axonsr HproToHa, 3aKkoH coxpaHeHus
MEXaHUYECKOM 3HEPruH, 3aKOH COXPAHEHUS! MUMITYJIbCa, IPUHLUII CYNEPIIO3ULIUUA CUII, TIPUHLIUIT
paBHONPABUsI HHEPLHMAIBHBIX CUCTEM OTCUYETA, MOJEKYISIPHO-KUHETUUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, [a30BbI€ 3AaKOHbI, CBSA3b CPEAHEW KHHETUYECKOW HSHEPrUM TEIUIOBOTO JIBUIKEHUS
MOJIEKYJ C a0CONIOTHON TeMIlepaTypoid, MEepBBIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXPAaHEHUS
AIIEKTPUYECKOTO 3apsifa, 3akoH KynmoHa, mpu 3TOM pa3inuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIBI, 00JIaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIIMIIBI ICHCTBHS MaIlIMH, TIPUOOPOB ¥ TEXHUYECKUX YCTPOICTB;
pa3iauyaTth yCIOBHS UX O€30M1aCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHON KU3HU;

BBINIOJIHATh 3KCIIEPUMEHTHI IO HCCIIEIOBAaHUIO (PU3MYECKUX SBJICHUM M IPOILIECCOB C
UCIOJIb30BAHMEM  NPSIMBIX W KOCBEHHBIX H3MEpEHUH, TMpH 3TOM  (QOpPMYIHPOBATH
npobieMy/3agadyy W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOupaTh YCTaHOBKY W3
MIPEI0KEHHOT0 000PYA0BAHUSL, TPOBOJAUTH OTBIT U (POPMYITMPOBATH BHIBO/IBI;

OCYILIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEPEHUs] (PU3MUECKUX BEJIWYUH, MPU STOM
BBIOMpATh ONTUMAbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaTh W3BECTHBIE METOIbI OIIEHKHU
MTOTPEITHOCTEN U3MEPEHUI;

HCCIIEIOBaTh 3aBHUCHUMOCTH MEXAy (U3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAHUEM
NpSIMBIX HW3MEPEHHH, MpU OSTOM KOHCTPYHUPOBaTh YCTAaHOBKY, (DUKCUPOBATh pPE3YIbTaThI
MOJIyY€HHOM 3aBUCHMOCTH (M3WYECKUX BEJIIMYMH B BUJE TAOMUI] U IpadUKOB, JI€NaTh BHIBOIbI
0 pe3ysibTaTaM HCCle0BaHMUs;

coOmogark npaBuia O€30MACHOrO TpyJda NpU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro 3KCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENbCKOM W MPOEKTHOM JEATENbHOCTH C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJENbIO, HCHOJb3Ys
(Gu3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJa4dl BHIOUPATh (PU3HUECKYIO
MOJieNb, BBIIENATh (DU3MYECKHE BEIMYMHBI U (OPMYIbl, HEOOXOAMMBbIE Ul €€ pelleHHUs,
IIPOBOJIUTH PAcuU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3UUECKON BEJINYHHBI,

pelaTh KaueCTBEHHbIE 3aJayM: BBICTpAUBAaTh JOIMYECKM HENPOTUBOPEUYMBYIO ILIETIOYKY
paccyKJeHU ¢ ONOpPO Ha N3YyYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3a7ad COBPEMEHHbIe HMH(OPMAIIOHHbIE
TEXHOJIOTUU [yl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALMU U IPEACTaBIECHUS Y4eOHOH U
Hay4YHO-TIONY/ISIPHOM MHGpOpPMAaLUKU, MOJYYEHHOM W3 pPAa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh M0Jy4aeMyr0 HH(OPMAIHIO;

NPUBOANUTH MPUMEPHI BKJIA/JAa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKd, 0ObSICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHWA MO (HU3UKE B TIOBCEAHEBHOW IKM3HM JUIs
oOecrieyeHus 6€30MaCHOCTH MPU OOpALEHUHN C TPUOOpPaAMH U TEXHUUECKUMH YCTPOHCTBAMH, AJIS
COXpaHEHHUS 3JI0POBbsI U COOJIOICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpene;

paloTatTh B IpyIIe C BHIIOJHEHUEM PA3IUYHBIX COLUAIBHBIX POJIeH, MIIaHUPOBATh PabOTy
TpYIIBbl, palMOHAIBLHO paclpelesiaTh O0O0f3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B
HECTAaHJAPTHBIX CUTYallUsX, aJ€KBaTHO OLEHMBATH BKJAJ KaXXJIOTO W3 YYAaCTHUKOB TPYMIBI B
peleHre paccMaTpuBaeMOi POOIEMBI.
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bu6mmoreka [JOK
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33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
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IHOYPOYHOE IIVTIAHUPOBAHME, 10 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpobuvie | Hpaxrieckie H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPO/IE.
1 Hayuneie MGT(})[;BI HO?I,)H.:HI/I;[ 1 bubnmorexa LOK
06.09.2024 | https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

9 (hopMUPOBaHUHN COBPEMEHHOM 1 bubnuorexa [JOK
HAyYHOUH KapTHUHBI MHpa, B 09.09.2024 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexannueckoe OBMKECHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
newkeHus. [lepemenienre, CKOPOCTb, 13.09.2024 | https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
JIBHOKEHUE 16.09.2024 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJTMHEWHOE 1 bubnunoreka [JOK
JIBIKEHUE 20.09.2024 | https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMaEHUA 23.09.2024 | https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe ABUXKEHHUE.

7 JIBuKEeHNE MaTepUAIILHOW TOYKH I10 1 bubmorexa LLOK

27.09.2024 | https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH

3 [TpuHumn oTHOCHTENBHOCTH [ anumes. 1 bubnuoreka [IOK

WNHepuunanbHble CUCTEMBI OTCUETA. 30.09.2024 | https://m.edsoo.ru/ffOc3bes
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Ilepssbiii 3ak0oH HproToHa

Macca tena. Cuia. [Tpunuun

9 CYyIepIO3UINK cuil. Bropon 3akoH bubmorexa HOK
. 04.10.2024 | https://m.edsoo.ru/ff0c3bed
HproTona ais MarepuaibHOW TOUKU

10 Tperun 3akoH HeroTona nis bubnuorexa [JOK
MaTepHAIbHBIX TOYEK 07.10.2024 | https://m.edsoo.ru/ffoc3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TsKecTu. [lepBas kocMudeckas bubnuotexa LIOK

11.10.2024 | https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena 14.10.2024 | https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoagduumeHt Tpenus.

13 Cuna cinpommefpi pH }IBI/I)Pi(eHI/II/I bubmorexa OK

18.10.2024 | https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpanaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cuibl. [Inedo cunel. YcnoBus 21.10.2024 | https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CHUCTEMBbI MaTepUAIIbHBIX TOYECK. bubnunoreka [JOK
Wmiynbsc cuiibl. 3aKOH COXpaHEHUS 25.10.2024 | https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTUBHOE IBUYKEHHE
PaGota 1 MOLITHOCTD CHUITBIL.

16 Kunernueckas sneprust bubnunoreka [JOK
MaTepualibHOW Touku. Teopema 00 08.11.2024 | https://m.edsoo.ru/ffoc4502
W3MEHEHUU KMHETUYECKOW SHEPTUH

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK
[ToTeHnmanpHas 3HEPIrUs ypyro 11.11.2024 | https://m.edsoo.ru/ff0c461a
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neGopMUPOBAHHOW TIPY>KUHBI.
[ToreHumanpHas HEPTHs TeJia BOIU3U
MIOBEPXHOCTU 3eMJIU

18

[ToTeHumansHbIe U HEMOTEHIINATIBHBIC
cuitel. CBs3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aKoH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

15.11.2024

bubmmorexa [{OK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopnast pabota
«MccnemoBanne cBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3HHOBOTO JKT'yTa»

18.11.2024

20

KonTtponsHas padoTa o tTeme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

22.11.2024

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KHMHETUYECKON Teopuu. bpoyHOBCKOE

newkenne. Juddysus

25.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKECHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

29.11.2024

23

Macca MOJICKYII. KommuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

02.12.2024

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. lllkana remneparyp
Lenbcus

06.12.2024



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

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT 09.12.2024 | https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEN KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBUKEHUSI MOJIEKYJ. YpaBHEHUE 13.12.2024 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akon [anpToHa. ["a30BbIE 3aKOHBI 16.12.2024
JlabopaTtopHnast pabota

28 «MccnenoBanme 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI 20.12.2024
Pa3peKEHHOTO Ta3a»

29 H3omporiecchl B UIealilbHOM ra3e u ux bu6moreka [IOK
rpaduvIecKoe IpeICTaBICHNUE 23.12.2024 | https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0n1 e¢ m3meHenus. KoamdaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst 27.12.2024 | https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEaTLHOTO
raza

31 Bupl Temonepenaun bubmnorexa [TOK

13.01.2025 | https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTh BEIleCTBA.

32 KonundecTBo TEmaoThl npu bubnunoreka [JOK
Teruionepenave. AanadaTHbIi 17.01.2025 | https://m.edsoo.ru/ffOc5c36
pouecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30IIpoLieccam 20.01.2025 | https://m.edsoo.ru/ffOc5efc
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HeoOGpatumocTs nporeccoB B

bubmuoreka [JOK

4 .B i

3 HIPHPO/E. BIOPOH 3aKOH 24.01.2025 | https://m.edsoo.ru/ff0c6230
TEPMOIUHAMHUKHU

35 [Tpunnun nevicteus u KII/ TerumoBoi bub6mmorexa [{OK
MAIITUHBI 27.01.2025 | https://m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KITJ] 31.01.2025

37 DKOJIOTHYECKHE TIPOOIIeMBI
TETUIOPHEPT € TUKH 03.02.2025

38 O6o06matomuii ypok «MostekymsipHast bubmuorexa [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKH 07.02.2025 | https://m.edsoo.ru/ff0c6938
KonTponbnas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa OK

YIP ’ 10.02.2025 |  https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBanre U KOHICHCAIIHSL. bubnuoreka [IOK
Hcnapenue u kumneHue 14.02.2025 | https://m.edsoo.ru/ffOc63b6
AOCOIOTHAS U OTHOCHUTEIbHAS

41 BJIAXKHOCTH BO3Ayxa. HachIeHHBIH bubmorexa HOK

Ay B 17.02.2025 | https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u
amop(dHbIe Teaa. AHU30TPOIIHS
42 CBOMCTB KpucTasuioB. Kuakue bubmorexa HOK
P - ARIA 21.02.2025 | https://m.edsoo.ru/ff0c65f0
kpuctaiisl. CoOBpeMeHHBIC
MaTepHaIbI
[1naBneHue U KpUCTATUTA3AIIHSL.
43 VenpHas TEIIOTA MIABICHUS bubmotera [JOK
s ' 24.02.2025 | https://m.edsoo.ru/ff0c6708
Cybnumarus
44 YpaBHeHHE TEIIOBOTO OamaHca bu6mmoreka [JOK



https://m.edsoo.ru/ff0c6230
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28.02.2025 | https://m.edsoo.ru/ff0c6820
DnexTpu3anus Tell. DNCKTPUISCKUN
45 3aps. JIBa BUIa DIIEKTPUUECKUX bubmorexa HOK
DAL A P 03.03.2025 | https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOIHUKH, TUIIEKTPUKH U
46 HCI))JI l[OBO HI/iIKI/I 3aK(I:H COXpaHeHUs bubnmorexa LOK
YHPOBOA ’ P 07.03.2025 | https://m.edsoo.ru/ff0c6bcc
ANEKTPUIECKOTO 3apsiia
BsaumonencTBue 3aps10B. 3aKOH
47 Kynona. ToueyHEBIH dIIEKTpUIECKUU bubnmorexa LOK
y ' P 10.03.2025 | https://m.edsoo.ru/ffOc6ced
3aps
Hanpsisk€HHOCTB eKTpUYECKOro
48 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
NMEKTPUICCKHUX TTOJIeH. JIMHNN 14.03.2025 | https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit 3IeKTpOCTaTHYECKOTO
49 nons. [Torenmman. Paznocts bubmiorexa HOK
' . 17.03.2025 | https://m.edsoo.ru/ff0c6f00
IIOTEHLNAIOB
IIpoBOIHUKH U AUIIEKTPUKU B
50 aniKT f[)CTaTI/ILIeI([:KOM noljm Eubmorexa HOK
p ’ 21.03.2025 | https://m.edsoo.ru/ff0c7018
JlusnexTprueckas MPOHUIIAEMOCTh
. bubnuoreka [JOK
51 .K
IEKTPOSMKOCTE. Korencatop 04.04.2025 | https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IJIOCKOTO
52 KOHEHCATOPAa. DHEPrus 3apsHKEHHOTO bubmmorexa [IOK
A pa- p p 07.04.2025 | https://m.edsoo.ru/ff0c72c0
KOHJIeHCcaTopa
JlaGopatopHas pabota "3mepenue
53 N}
3NEKTPOEMKOCTH KOHAeHcaTopa" 11.04.2025
54 [IpuHUMN eiCTBUS U IPUMEHEHHE
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KOH/ICHCAaTOPOB, KOMTUPOBAIBLHOTO
amnmapara, CTpyHHOIro IpUHTEpa.
DNeKTpOoCTaTUYECKas 3aluTa.
3a3eMIIeHHE IEKTPOIpUOOpPOB

14.04.2025

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma st
ydacTka Lenu

18.04.2025

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

0.5

21.04.2025

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTH AJIEKTPUUECKOTO
Toka. 3akoH Jxoynsa-Jlenua

25.04.2025

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 TOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopaTtopHas padora
«3mepenue DJ1C ucTouyHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

28.04.2025

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

59

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIIpPOBOIUMOCTh

02.05.2025

60

ONEKTPUUECKUU TOK B BaKyyMe.
CBoMCTBa IEKTPOHHBIX ITyYKOB

05.05.2025

61

HOJ'IyrIpOBO,Z[HI/IKI/I, HUX COOCTBEHHAs U
npuMECHas IMpOBOJAUMOCTD. CBoucTBa

12.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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p—n-niepexona.
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEeKTPUUECKUH TOK B PACTBOPAX H

62 pacIiuiaBax 3JeKTPOJIMTOB. 1 bubnuorexa [JOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. 16.05.2025 | https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUH TOK B Ta3ax.

63 CaMocTOATENbHBIN 1 1 bubnuorexa [JOK
HECaMOCTOSTEIIHBINA pa3psil. 16.05.2025 | https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHenwue. [IpaBuina TeXHUKH 19.05.2025 | https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOTMHAMHKAY 19.05.2025 | https://m.edsoo.ru/ff0c88bhe
KonTtponsHas paboTa o tTeme
«Qnekrpocraruka. [locTossHHBIN

66 3JIEeKTpUUeCcKuid ToK. Toku B 1 bubnunoreka [JOK
pasnuuHbIX cpeaax» /Beepoccuiickast 23.05.2025 | https://m.edsoo.ru/ffOc8a8a
poBepoyHasi paboTa MpH MPOBEACHUN
Ha OyMa)KHOM HOCHUTEJIe

67 PesepHbliil ypok. KonTpoiabHas 1 bubnunoreka [JOK
pabora no Teme "DnekTpoauHamMuKa" 26.05.2025 | https://m.edsoo.ru/ff0c8c56

68 PezepBHblit ypok. O0oOmaronmii ypok 1 bubnuoreka [IOK
o TemaM 10 kiacca 26.05.2025 | https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJIbHBIE VUYEBHBIE MATEPUAJIBI /151 VAEHUKA

» ®duswuka, 10 xracc/ Msakumes I'.51., Byxosnes b.b., Corckuit H.H.; mon penakiueit
[TapdenTreBoii H.A. Aknmoneproe obmectBo «M3matenscTBo «IIpocBenienne
1. YueOnuk I'.5l. Msaxumes, b.b. Byxosues, H.-H. Corckuii «®u3uka 10 xmacc: yaeOHHK s
0011e00pa3oBaTeNbHBIX YUpEXKACHUN: 0a30BbI U MPO(UIBHBINA YPOBHI», M.:
«IIpocsemenuey, 2021 r.

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA
3. Angpromeukus C.M., Ciiyxaeckuid A.C. "KOHCTpyKTOp" CaMOCTOSATENBHBIX U
KOHTpPOJIBHBIX padoT. ®dusnka. 10-11 knaccel. M.: «IIpocBenienue». 2010 r. 191 c.
4. I'pomuena O.1. Temaruueckue KOHTPOJIbHBIE U CAMOCTOSTENIbHBIE pabOTHI 10 Qu3suke. 10
kiace. M.: «Ok3amen». 2012 . 192 c.
5. I'pomueBa O.M. CoopHuk 3ama4 o ¢usuke. 10-11 kmaccer. M.: «9x3amen». 2015 r. 208 c.
6. llImnoB B.®. ®usuka. 10-11 kmaccel. [ToypouHoe miaHupoBaHue K yIeOHUKY - MsIKuIieBa
I'.4., byxoBuesa b.b. u np. M.: «IIpocsemenue». 2015 r. 128 c.
7. PeimkeBuy A.I1. ®usuka. 3agaunuk. 10-11 kimaccel. M.: «/Ipodax». 2013 1. 192 c.
8. I'pomueBa O.W. TemaTrnueckne KOHTPOJIbHBIC U CAMOCTOSTENIbHBIC Pab0ThI MO pusmke. 11
kiacce. M.: «Ok3amen». 2012 1. 144 c.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
1. ®enepanbHbIi HEHTP
nH(OPMaLIMOHHO-00pa30BaTeNbHBIX PECYPCOB
https://web.archive.org/web/20191121151247/http://fcior.edu.ru/
2. IIOP u pecypcest nio dusuke http://class-fizik.ru/astw.html
3. Kopnoparwms «Poccuiickuit yaeouuk» https://rosuchebnik.ru/metodicheskaja-

pomosch/materialy/predmet-astronomiya/



4. I1OP u pecypcst no ¢usuke http://class-fizik.ru/fizw.html

5. Bupryanbnblie 1a60paTtopHbIe pabOTHI IO (PU3UKE






