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HHOACHUTEJBbHASA 3AIINCKA

[Tporpamma no ¢usuke 6a30BOro ypoBHs Ha ypOBHE CpeJHEro oOuiero oopazoBaHMs pa3padoTaHa Ha
OCHOBE TIOJIOXKEHUH M TpeOOBaHMHA K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTENbHOW IMPOrpaMMBbl,
npezncrasieHHpix B PI'OC COO, a takxke ¢ ydérom (eaepaibHOM pabodeid MporpaMMbl BOCIIUTAHHS U
KOHIIENIMM IpenojaBaHus yueOHoro npenmera «Pusuka» B 00pa3oBaTesIbHBIX Opranusanusx Poccuiickoit
Ddenepanun, peaau3yoLUnX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPaMMBI.

Copneprkanue mporpamMmsl 1o (U3MKE HANPaBICHO HAa (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOU KapTHHBI
mupa obyuatonmxcs 10—11 kmaccoB npu oO0ydyeHnu ux ¢usznke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
nesTeNbHOCTHOrO Tmonaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim @OI'OC COO «
IUTAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM U METAIpPEIMETHBIM pe3yJibTaTaM O00Y4eHHUs], a TAKKE YUYUTHIBACT
HEOOXOJMMOCTh peau3alliil  MEXKIIPEIMETHBIX CBs3€i (U3MKH C eCTEeCTBEHHO-HAYYHBIMH y4eOHBIMU
npeaMeramu. B Hell onpenenstoTcsi OCHOBHBbIE LENM W3Y4YEHUs] (PU3UKM HA YPOBHE CPEIHEro 0OIIero
o0pa3oBaHus, IUIaHUpPYEMble pE3ylbTaThl OCBOEHUS Kypca (U3UKU: JMYHOCTHBIE, METalpeMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Tporpamma o (usmke BKIIOYAET:

® [UIAHUPYEMbIE PE3yJIbTaThl OCBOEHHs Kypca (U3UKU Ha 0a30BOM YpPOBHE, B TOM 4YHCJE MpPEAMETHbIE

pe3yJIbTaThl 110 rojiaM 00yUeHus;

e cojiepkaHue yuyeOHoro nmpeamera «Pu3ukay» 1o rogam o0ydeHHs..

®dusnka Kak Hayka 0 HauboJiee OOIIUX 3aKOHAX MPUPOJIBI, BHICTYMAsI B KQ4eCTBE Y4eOHOTO MpeaMeTra B
IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUI 00 okpyxaromeM mupe. [lIkonbHbIi Kype husnku —
CHCTEMOOOpa3yOIMil A1 €CTeCTBEHHO-HAYYHBIX YYEOHBIX INPEIMETOB, MOCKOIbKY (DHU3MUeCKUe 3aKOHbI
JekaT B OCHOBE IPOILIECCOB U SIBICHHM, M3ydaeMbIX XHMHEH, Ouosoruei, ¢usmueckoil reorpadueil u
acTpoHoMued. lcnosnb3oBaHMEe M aKTUBHOE NpPUMEHEHHE (PU3MYECKUX 3HAHUN OINpeAessieT XapakTep M
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cepe IHEPreTHKH, TPAHCIOpPTa, OCBOEHUS KOCMOCA, MOIYYEHHUS
HOBBIX MAaTepUaloB C 3a/JlaHHBIMU CBOMCTBaMHU U Jpyrux. M3ydeHune (u3MKM BHOCHUT OCHOBHOHM BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAyYHON KapTUHBI MHpa 00ydarouiuxcs, B (GOpMUPOBAHHE YMEHUI NMPUMEHATh
Hay4YHBI METO]I IO3HAHUSI IPU BBINOJIHEHUN UMU Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBy kypca ¢u3uKH 111 YPOBHSI CPEIHETO OOIIEro oOpa3oBaHMs TMOJIOXKEH Psj HIEH, KOTOpPbhIE
MO’KHO pacCMaTpUBAaTh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JOIMUYECKH 3aBEPIIEHHBIM, OH COJEPKHT
MaTepuai U3 BceX pa3AesioB (PU3MKH, BKIIIOUAET KaK BOIPOCH! KJIACCHUECKON, TaK U COBPEMEHHON (UBHKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HEMl MaTepuan Kypca QUMK 00beIUHEH BOKPYT (PU3NYECKUX
Teopuil. Benymum B Kypce siBisercss GOpMHpPOBaHHME IMPEACTABICHUA O CTPYKTYPHBIX YPOBHSAX MaTepHH,
BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npeanosiaraeT UCNOIb30BaHUE T'YMaHUTApHOTO MOTEHIIKaIa
¢u3nyecKkoil HayKu, OCMBICIEHHE CBSI3W Pa3BUTHS (U3UKU C pa3BUTHEM OOIIECTBA, a Takke C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M SKOJIOTHYECKUMU MpoOIeMaMu.

Hoesn npuxnaomoti nanpasnennocmu. Kypc (u3MKM mpearnosiaraeT 3HaKOMCTBO C IIMPOKHM KpPyrom
TEXHUYECKHUX U TEXHOJOTMUECKUX MPUIOKEHNN U3YUEHHBIX TEOPUI 1 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEICTBOM BBEICHMs 3JIEMEHTOB COJCPXKAHUSA, MOCBSILEHHBIX
HKOJIOTHYECKUM TMpo0JieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH U TEXHOJOTHH, a
TaKxke 00CyKAeHUs MPoOIeM PallMOHATBHOTO MPUPOIOTIONIB30BAHMS U AKOJIOTMYECKON O€30MaCHOCTH.



Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (U3MKM Ha YpOBHE CpelHero oOIiero oOpa3oBaHMS SIBIISIOTCS
¢usuueckue teopuu (popMupoBaHHE MPEACTABICHUN O CTPYKTYpe MOCTPOCHUs (PU3MUECKON TEOPHH, POJIU
(yHAAMEHTAIbHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX NPEACTABICHUSAX O MPUPOAE, I'paHHUIAX
IPUMEHUMOCTH TEOPUH, /ISl OIIMCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U IPOLIECCOB).
CuCTeMHO-IETETbHOCTHBIN MOAX0 B Kypce (PM3HMKH peau3yeTcsi IPexk/Ie BCEro 3a CYET OpraHn3aluu
OKCIIEPUMEHTATIBHOW JIeATENhbHOCTH oOydaromuxcs. Jlms 06a3oBoro ypoBHS Kypca GU3HKH — 3TO
UCIIOJIb30BAaHUE CHUCTEMBbl (POHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1IabOpaTOpHBIX padoT,
KOTOpblE B IporpamMMme o (u3uke OOBbEAMHEHbl B OOLIMM CIHCOK YYEHHUYECKUX MPAKTHUYECKUX padoT.
Bbinenenne B yKa3aHHOM IiepedHe JIaOOpaTOpHBIX paldOT, MPOBOAMMBIX JJsi KOHTPOJS M OLCHKH,
OCYILECTBIISICTCS YYaCTHUKAMH O0pa30BaTEIbHOIO TpoIecca HMCXOAsd M3 OCOOEHHOCTEH IJIaHMPOBAHUS M
ocHaleHus kabuneta usuku. I[Ipu 3TOM obecrieunBaeTcst oBiaieHue 00y4atOUMMHUCA YMEHUSIMH IPOBONUTh
KOCBEHHbIE HM3MEpPEHUs, MCCIEIOBaHUS 3aBUCHUMOCTEH (PU3MUYECKUX BEJIWYMH M IOCTAHOBKY OIBITOB IIO
IPOBEPKE MPEIOKEHHBIX THITOTES.
Bonbiioe BHUMaHUE yAESETCS PEHICHUIO DPACYETHBIX M KadeCTBEHHBIX 3amad. l[Ipum stom mms
pacy€THBIX 3a]la4 MPUOPUTETOM SIBIIIOTCS 33Jaud C SBHO 33JaHHON (PM3MYECKON MOJEIbI0, MMO3BOJISIONINE
IPUMEHSATh U3y4eHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pas3jiesia Kypca, Tak U UHTErpupysl 3HaHUS
U3 Pa3HbIX pa3zenoB. [ KauecTBEHHBIX 3a/1a4 IPUOPUTETOM SBIISIIOTCS 337aHUs HAa 0ObACHEHUE TPOTEKaHUS
(¢u3nyeCKuX SBJICHUN U MPOLIECCOB B OKPY’KAIOLIEH XU3HU, TpeOyromue BplOopa (pu3ndyeckod MOAenu JUIs
CUTYaIlMH PAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TpedoBanuamMu @I'OC COO k MaTepralibHO-TEXHUYECKOMY 00ECIIEUYEHHUIO Y4eOHOro
npoiiecca 0a30BbI YpOBEHb Kypca (PU3MKM Ha YpOBHE CpeJHero oOuiero o0pa3oBaHus JOJDKEH M3ydaTbCs B
YCIOBHAX NPEIMETHOrO0 KaOWHeTa (QHU3MKM WIM B YCIOBHSIX HHTETPUPOBAHHOTO KaOWMHETa IpPEeIMETOB
€CTECTBEHHO-HAyYHOTOo IMKiIa. B kaOunere Qu3uku AOMKHO OBITh HEOOXOoAMMOE JabopaTOpHOE
00opyI0BaHuUE ISl BBHIIIOJIHEHUSI YKA3aHHBIX B MporpaMMme Mo (GU3UKe YUYCHHYECKHX MPaKTUUECKuX padoT u
JIEMOHCTpaIlMOHHOE 000pYA0BaHHE.
JemoHcTpanmonHoe o0OopynoBaHue (GopMUPYETCS B COOTBETCTBHM C MPUHIIMIIOM MHHHUMAaJIbHON
JOCTATOYHOCTH M OOECIIEYMBAET ITOCTAHOBKY IIEPEUUCICHHBIX B TIporpaMMmMe 1O (HU3UKE KIIOYEBBIX
JIEMOHCTpalMi Ul UCCIIEAOBAaHMs M3y4aeMbIX SBJICHUN U MPOLIECCOB, IMIMPUUECKUX U (PyHIaMEHTaIbHBIX
3aKOHOB, UX TEXHUYECKUX IMPUMEHEHHH.
JlaboparopHoe 00OpyAOBaHHME ISl YUYEHHYECKUX IPAKTUYECKUX pPadoT ¢dopMupyercss B BUJE
TEMaTHYECKUX KOMIUIEKTOB M OOecneuMBaeTcs B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX OOYyYarOLIUXCS.
TemaTnueckue KOMIUIEKTHI J1aOOpaTOpHOro OOOPYAOBAaHUS JOJKHBI OBITH IOCTPOEHBI Ha KOMILJIEKCHOM
UCIIOJIb30BaHUM AHAIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX M3MEPHUTEIbHBIX CHUCTEM B
BUJIE IU(PPOBBIX J1a0OpaTOpUil.
OCHOBHBIMU LENSIMH U3Y4YeHHS PU3UKU B 001IIEM 00pa30BAHUU SBISIOTCS:
¢ hopMupoBaHHE MHTEpECAa M CTPEMJICHHS OOYYaIONINXCs K HAyYHOMY M3YYCHHUIO MPHUPOJIBI, Pa3BUTHE
UX WHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

®pa3BUTHE MPEJICTaBICHUH O HAYYHOM METOJEe MO3HAaHUS U (OPMHUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOILIEHHS K OKPYKAIOLIUM SIBJICHUSM;

¢ hopMupoOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yjbTaTa M3Y4YCHHsS OCHOB CTPOCHHUS MaTepuu U
(byHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e hopMupoBaHHEe yMEHHWI OOBSICHSTH SIBICHUS C HCIOJNB30BaHHUEM (U3WYECKUX 3HAHUNW M HAYYHBIX
JI0Ka3aTeNIbCTB;

e (hopMupoBaHKE PEICTABICHUN O POJIU (PU3MKH [T Pa3BUTHSL IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTUH.

JlocTrkeHue THX LieJed o0ecrieunBaeTcs pelIeHHeM CIeAYIOIUX 3aad B Ipoliecce U3ydeHus Kypca
(GU3MKY HAa YPOBHE CPETHETO OOIIEro 00pa3oBaHus:



® MPUOOPETCHUE CHUCTEMBI 3HAHUN 00 O00mUX (PU3NUYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHSX,
BKITIOYAsi MEXaHUKY, MOJICKYJSIPHYIO (PH3UKY, dJIEKTPOAMHAMHUKY, KBAHTOBYIO (DPM3UKY U DIIEMEHTHI
acTpo(hu3uKy;
e hopMupoBaHKE YMEHUI MPUMEHSITh TEOPETUICCKHE 3HAHMS i1 OOBSICHEHUS (PU3MUYECKUX SIBICHUH B
MPHUPOJIC U IS IPUHATHS IPAKTHYECKUX PEUICHHUI B OBCEAHEBHON KHU3HU;
® OCBOCHHE CIIOCOOOB PEIICHHS DPAa3IMYHBIX 33/1a4 C SBHO 3aJaHHON (DU3MUYECKOW MOETbIO, 3ajad,
MOJPa3yMEBAIOIINX CAMOCTOSATENBHOE CO3/1aHuEe (PU3MUECKOW MOJENU, aJeKBATHOM YCIOBHUSIM
3aj1auu;
¢ MOHUMaHKE QU3HUYECKUX OCHOB M TPUHITUIIOB JCHCTBHS TEXHUYECKUX YCTPOHUCTB U TEXHOIOTUIECCKUX
NPOIIECCOB, UX BIUSHHS HA OKPYXKAIOIIYIO CPEIY;
® OBJIQJICHUE METOJIaMU CAMOCTOSTEIHHOTO TNIAHUPOBAHUS U TIPOBEACHUS (PU3NYECKUX IKCIICPUMEHTOB,
aHaJIM3a ¥ UHTEepIpeTalui HHPOPMAIIUH, ONPEACTICHHS JOCTOBEPHOCTH MOTYYCHHOTO Pe3yiIbTaTa;
® CO3/1aHUE YCIIOBHH ISl Pa3BUTHS YMEHUI MPOEKTHO-UCCIIET0BATEIBCKON, TBOPUECKON AEITEIHHOCTH.
Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CpeAHEro o0Iiero oopasoBanus orBoautcs 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2 yaca B HEZIETIO).
[Tpemnaraemerii B mporpamme 1Mo (GU3MKE MEePEUYCHb JIAOOPATOPHBIX M MPAKTHUECKUX PabOT SBISETCS
PEKOMEH/IOBAaHHBIM, YYUTEIb [EJIaeT BHIOOp TPOBEICHHS J1A0OPATOPHBIX pPabOT W ONBITOB C Y4ETOM
WH/IMBUIYAIbHBIX OCOOCHHOCTEH 00yJarOIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBXOTCPHBIC JaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpeIHSsI CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U TIepEMEIICHUSI MaTePUAITbHOM TOYKH OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuuelinoe naBmxeHue. J[[BUkeHHEe MarepualibHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTJIOBash CKOPOCTh, JIMHEHHas CKOpocThb. Ilepuon m
yacToTa oOpaieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHUK JBUKECHUSI.

[TpeoOpazoBaHre ABMKEHUI C MCTIONB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Hab6nronenue nBuxeHus Temna, OpOmeHHOTO MO/ YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEETICHIS MTHOBEHHOU CKOPOCTH.

WccnenoBanne  COOTHOMICHHWSI  MEXIYy  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE paBHBbIE MPOMEXKYTKM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
Ha4yaJbHOU CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Nanuies. I[lepsoiit 3akoH HeroTtoHa. MHepuuanbHbIe CUCTEMBI
OTCU€TA.



Macca tema. Cuna. IlpuHnmn cynepno3unuu cuid. Bropoit 3akoH HerooTona st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MaTtepraibHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nmokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT cuiabl OTHOCUTEIBHO OCU BpaunieHus. Ilnedo cunbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yuenue aBrxeHUs OpycKa 10 HaKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MaTtepuanbHO TOUKH (Tea), CUCTEMBl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTH CHIIBI.

Kunetnueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexon mMoTeHIIMATBFHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
pUMepe PacTSKEHHs] PE3UHOBOT'O JKI'yTa.

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxenue. Juddysus. Xapaktep ABMKEHUS U B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKyn. KoiaumdecTBo BelecTsa.
[locTostnHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMUHETHYECKONW TEOPUH
ueanpHOro rasa. AOCOJIOTHas TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon [lanpToHa. M3omponecchl B UacalbHOM Ta3e C
IIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Llemoncmpayuu

OnbeIThl, JOKa3bIBAIOUIME JUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu MOJEKyl
OPraHUYECKUX COCTUHECHUM.

OnbiTel O AUQPPY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mopens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Mopaenb, HUTIOCTpUpYIOLIAsk IPUPOY AaBJICHUS ra3a Ha CTEHKHU cocya.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHuid 00bEéMa
KOMHATBHI, IaBJICHUS U TEMIIEPATypbl BO3/lyXa B HEMl.

Hccnenopanue 3aBUCUMOCTH MEXy ITapaMeTpaMH COCTOSIHUSA Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
crocoOb! e€ m3MeHeHus. KonmndyecTBo TErOTH U pabota. BHyTpeHHss 2HEpTrUsi 0JHOATOMHOTO
UJIeaJIbHOTO Ta3a. Buasl Temionepenayun: TEIIONPOBOIHOCTb, KOHBEKLUS, U3JTyUCHHUE. Y ACIbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MEPBOTrO 3aKOHA TEPMOJAMHAMUKY K M3omporieccaM. I padudeckas mHTepnpeTanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoieccoB B MpUpoe.

Tennossie MamuHbL. [I[puHIMIBL elcTBUS TEIIOBRIX MatuH. [IpeoOpa3zoBanus SHEPTUU B
TeryoBeIX MammuHaxX. KoaddunueHT monesnoro nerictBust temioBod mammubl. [ukn Kapao u
€ro KO3 GUIUEHT MOJIE3HOTO ACHCTBHSI. DKOIOTUIECKHIE MPOOIEMBbI TETNIOHEPT € TUKH.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: JBUTaTE€llb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.
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Jlemoncmpayuu

M3MeHeHne BHYTPEHHEW HSHEPruM Tejla IMPH COBEPUICHWH DPAOOTHI: BBUIET MPOOKH M3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3JyXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHUIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEIIbHAs BIKHOCTh BO3/yXxa. HachlmeHHbIil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATyphl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucraimuyueckue u amopgHbie Tejaa. AHM30TPOINHUS CBOUCTB KPUCTAIIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa miasneHus. Cyonumanus.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH MMOJIYUCHU A COBPCMCHHBIX MarcpuraioB, B TOM HHUCJIIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMoHCTpa1usi KPUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexmpocmamuka

OneKkTpuzanusi Tell. OJEKTpUYecKUid 3apsana. JIBa Buga dSIEKTpUUYECKHX —3apsIOB.
[IpoBOIHUKY, TUDNEKTPUKH U MOJTYNPOBOJAHUKU. 3aKOH COXPAHEHUs AIEKTPUUECKOTr0 3apsia.

B3aumopeiicteue 3apsnoB. 3akoH Kynona. TouedHslid  31I€KTpUYecKH  3aps.
Onektpuueckoe mone. Hanpsok€HHocTh 3nekTpuueckoro mois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX noJiel. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [lorennman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM MoJie. J{uaaeKTpuueckas MpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHuueckue yCTpoilcTBa M MPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
arnrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3auMozeiicTBuE HaIEKTPU30BAHHBIX TEJL.
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DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

IIpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosiHUS MEXy HUMU U AU3JIEKTPUUECKON IIPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DNEKTPUYECKUN TOK. YCJIOBHsI CYLIECTBOBAHMS 3JIEKTPUUYECKOr0 TOKA. MICTOUHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 ydacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe COIPOTUBIICHUE BEILIECTBA.
ITocnenoBarenpHOE, MapaUIEIbHOE, CMELIAHHOE COSMHEHNE IIPOBOIHUKOB.

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

DIIEKTPOABMKYILAs CHUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHas IPOBOAUMOCTb TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHHS METAJLIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBBIE TPUOOPHI.

ONEKTpUYECKUH TOK B PpacTBOpax M pacijaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS
JUcconuanus. JNEeKTPOIIN3.

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

TexHnueckue yCTpoilcTBAa M IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peocTar, HCTOYHMKM TOKAa, 3JEKTpOHarpeBaTelbHble MPHOOPHI, 3JIEKTPOOCBETUTENIbHBIC
npuOOpbl, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA IHOJ, TEPMUCTOPHl U (OTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

M3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCHUMOCTh CONPOTUBIIEHUS UWIMHIPUUYECKUX TPOBOJHUKOB OT JUIMHBI, IJIOLIAAH
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Ipsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOe 3aMblkaHHE ralbBaHUYECKOIO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBo# pa3ps ¥ IPOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSS TPOBOMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOTO COCIMHEHUS PE3UCTOPOB.

W3MmepeHne  AJIEKTPOABMIKYIIEH CHUJIbl MCTOYHMKA TOKA M €r0  BHYTPEHHETO
CONPOTHUBIICHHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

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

Mescnpeomemnsie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uveckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpayKy ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHTEHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JABMKEHHE B JKUBOW mpupoje, tuddysus, ocMoC, TeII000OMEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIJIOBOE PABHOBECHE), DJICKTPUUYCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPABIX TeJl, JKUAKOCTEH M TIa30oB, 3JIEKTpUUYECKHUE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

leoepaghus: BTaxXHOCTH BO31lyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUH C UCIOIb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TE€XHUKE, MOIUIHUKK, HCIOJIb30BAHMWE 3aKOHA COXpPAHEHHUS HMMIYylbca B TEXHUKE (pakera,
BOJOMET W Jpyrue), JBUTATe]b BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJMIIFHHUK, KOHAUITUOHED, TEXHOJIOTUH TOYUYEHHsI COBPEMEHHBIX MAaTE€PHUaIoOB, B TOM YHCIIE
HaHOMAaTepHaJoB, W  HAHOTEXHOJOIWH,  DJEKTpOCTaTHUeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNpHUHTEp, 3JIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

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

OcBocHHe yqe6H0r0 npeamMeTa «Pu3nkKa» Ha YPOBHEC CpCAHLETO O6H_ICPO O6p8.30BaHI/I${
(63.30BLII>1 ypOBCHB) JOJIDKHO o0ecneyuTh JOCTHIKCHUC CJICAYHOMIUX JIMYHOCTHBIX,
MCTAIIPEAMETHBIX U IMMPEAMETHBIX O6p330BaTeJ'II)HBIX PE3YIbTATOB.

JUYHOCTHBIE PE3YJBbTATHBI

JIM4HOCTHBIE Pe3yabTaThl OCBOCHUS y4eOHOro mpeamera «Du3nka» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYHaIOIIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
nosnuneﬁ JIMYHOCTH, CHCTeMOfI HOCHHOCTHBIX OpI/IeHTaHHﬁ, ITO3UTUBHBIX BHYTpeHHI/IX
yOXKIIEHU, COOTBETCTBYIOIIMX TPATWIMOHHBIM IIEHHOCTSM POCCHUCKOTO  0O0IIecTBa,
paCH_II/IpeHI/IC KNU3HCHHOTI'O OIIbITa M OIIbITa ACATCIBHOCTU B Hpouecce peanmam/m OCHOBHBIX
HaHpaBHeHI/Iﬁ BOCHHTaTeHLHOﬁ ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpa:knaHCcKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMM  OOydYaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O YJIEHA POCCHICKOTO OOIIECTBA;
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NPUHATHE TPAAULMOHHBIX OOILIEYETOBEUYECKUX TI'YMaHMCTUYECKHUX U JEMOKPATHUYECKHX
IICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIFHOCTh B MHTEpECaX TI'Pa)KAAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHU3aluy;

yYMEHHE B3aUMOJICHICTBOBaTh C COLMAJIbHBIMH HMHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIMSMEU 1 Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHMS:

c(OPMHUPOBAHHOCTb POCCUHCKOM IpaX1IaHCKON UAEHTUYHOCTH, IaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYAAPCTBEHHBIM CHMBOJAM, JIOCTHKEHMSIM POCCHUMCKUX
yu€HBIX B 007aCTH (QU3UKU M TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI, STUYECKOT'O TIOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAl[MI0 M IPUHUMATh OCO3HAHHbBIE PEILECHUS, OPUEHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTU YYEHOTO;

0CO3HAHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOMUMBOrO OYYIIEro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOUasi 3CTETUKY Hay4HOTO TBOPUECTBA, MPUCYLIETO
¢duznyeckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpEC K pa3IUYHbIM cdepaM NpodecCHOHANbHON JEesATEIbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3MKOM ¥ TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymei
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHUIO M CaMOOOpa30BaHHUIO B 00jacTu (PU3MKMU Ha
NPOTSKEHUH BCEH JKU3HU;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpBl, OCO3HAHHE TIJIOOAJBHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

IUTAHUPOBAHUE M OCYIIECTBIICHUE JIEHCTBUN B OKDPY)KAIOIIEH Cpele Ha OCHOBE 3HAHUS
LeJIeN YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;

pacliupeHHe OIbITa JIEeATEIbHOCTH HKOJIOTMYECKON HamnpaBI€HHOCTH Ha OCHOBE
UMeIoIuXcs 3HaHUi 1o (usuke;

7) IEHHOCTH HAYYHOT'0 MO3HAHWS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS (HU3NUECKON HAYKH;

OCO3HAHME IIECHHOCTH HAyYHOW JEATENbHOCTH, TOTOBHOCTh B MpOIECcCe U3YdeHUs! (PU3UKU
OCYILECTBIISATh MMPOEKTHYIO U UCCIIEI0BATEIbCKYIO JeSITeIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATDHI

Ilo3HaBaTe/IbHbIEe YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS
ba3zoBble Jlornyeckue 1ecTBUA:
CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;
ONpENENATh UEIHU AESITENbHOCTH, 331aBATh MIAPAMETPhI U KPUTEPUU UX TOCTUKEHUS;
BBISBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMaTPUBAEMbIX (DU3UUYECKHX SIBICHUSX
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pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMbI C YUETOM aHalIM3a UMEIOIINXCS MaTepHaIbHbBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OIEHUBATH COOTBETCTBUE PE3YJIHTATOB LEJISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHHUPOBATh M BBIIOJHATH pPabOTy B YCJIOBHUSX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KKU3HEHHBIX TPOOIIEM.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

BJIQ/IETh HAYyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATHUSMU U METoJaMH (PU3NUYEeCKOU
HAYKU;

BJIQJICTh HABBIKAMHU Y4eOHO-UCCIICIOBATEIBCKON M MPOCKTHOW AESITETLHOCTH B 001acTH
¢bu3KKH, cCIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PElICHHs 3aa4
buznYeCcKOro coaepxKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIBHOCTH MO TOJYYCHHIO HOBOT'O 3HAHMs, €r0 HMHTEpIIPETaIuH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMUHBIX Y4YEOHBIX CHUTYallUsiX, B TOM 4YHUCIE IPHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH MPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3aJady, BBIIBUIATh
TUTIOTE3y €€ peIIeHUs,, HaXOJUTh apPryMEHTHl Ui JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAIM3UPOBATh TOJYYEHHBbIE B XOJE€ pEUICHHS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OIICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33/Jaud B OOpPa30BATEIHHOM ACSATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCUTH 3HaHUS MO (PU3MKE B MPAKTHUUECKYIO 00IaCTh KU3HEAESITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEAJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTepPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIJICTh HABBIKAMU TOJy4YeHUs WHMOpMAIUU (PU3NUECKOTO COACpP>KAaHUS U3 MCTOUHUKOB
Pa3HBIX THWIIOB, CaMOCTOSTEIBHO OCYIIECTBJIATh TIOMCK, aHAW3, CHUCTEMAaTHU3aIui0 |
MHTEPIIPETAINIO HHPOPMALINK PA3IMYHBIX BUIOB U (hOPM MPE/ICTABICHHUS,

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

WCIIOJTB30BaTh CPENICTBA HWH(POPMAIIMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJOTUUA B
pPEIICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIMOHHBIX 3a/Jad C COOJIOJEHHUEM
TpeOOBaHUI IPTOHOMUKH, TEXHUKH 0€30MacCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW OE30MacHOCTH;

CO371aBaTh TEKCThI (PU3MUYECKOTO COJEPKaHWS B pasIuyHbIX (opmatax c yd€Tom
Ha3HayeHus: WHGOpPMalUMKW M UEJNEeBOM ayAUTOPUM, BBIOMpas ONTUMaJIbHYIO (GopMy
MPEICTABJICHUS U BU3YAIU3aLIUHU.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:
OCYIIECTBIISITH OOIICHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESTENbHOCTH;
pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTHI;
pa33épHyTo MU JIOTUYHO MH3JIaraTb CBOI TOYKY 3pCHUA C HCIOJIb30BAHUCM S3BIKOBBIX
CPEICTB;
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IIOHUMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U MHIUBHyaIbHON paboThI;

BbIOMpaTh TEMATUKy U METOJbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 YJI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BbIBaTL M KOOPIWHUPOBATH
JEUCTBUS 1O €€ NOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBHH, PaclpenciATh pOJId C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYX/IaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 Pa3pabOTaHHBIM KPUTEPUSIM;

IpeJuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HACHU C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATH ITO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusaunus:

CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENIBHYIO NEATENILHOCTh B 00JacTu (PU3UMKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (hOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH DPEIICHMUsS] PACUETHBIX M KAa4eCTBEHHBIX 3ajady, IJIaH
BBITIOJTHCHUSI TMPAKTUYECKOW paboThl ¢  Y4ETOM UMEIONIMXCS PECypPCcOB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANIOYTEHNH;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuIupsTh paMK1 y4eOHOTO TIpeAMETa Ha OCHOBE JTMYHBIX MPEIMOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;

OILICHUBATh MMPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMHUPOBAHUIO U TPOSIBJICHUIO JSPyIULIMH B o0nacT  (U3HUKH,
MOCTOSTHHO MOBBIILIATh CBOW 00pa30BaTENIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BIIAJICTh HABBIKAMHU MTO3HABATEILHON PEQIICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JTECUCTBHUI
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJITATOB U OCHOBAHUH;

UCIIOJIE30BaTh PUEMBI peICKCHH JIJIS OLIEHKH CUTYaIli, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO MTPUHUMATH PEIICHUSI 10 UX CHIDKCHHIO;

MPUHUMATh MOTUBBI M apTyMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JICATEIbHOCTH;

MPUHUMATH Ce0sl, MOHMMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YNIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPABO W MPABO JAPYTUX HA OMIUOKH.

B mporecce 1ocTHKEeHNS TMYHOCTHBIX PE3YJIBTATOB OCBOSHUS MPOTPAMMBI 110 (DHU3UKE JTsI
YPOBHSI CpeAHEro obuiero oopa3oBaHusi y OOYUYaIOUIMXCSl COBEPILIEHCTBYETCS IMOIMOHAIbHBIN
WHTEJJIEKT, MPEANOIaralonuii ChOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO0 CIIOCOOHOCTh MOHUMATh CBOE AYMOLIMOHAIBHOE COCTOSTHUE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ceOe;

CaMOpETYJIMPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIOCOOHOCTh aIanTHPOBATHCS K SMOIMOHATHHBIM
M3MEHEHUSM U MPOSBISATh TMOKOCTh, OBITH OTKPHITHIM HOBOMY;
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BHYTPEHHE! MOTHMBALIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/S U3 CBOUX BO3MOYXKHOCTEH;

AMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYIHX,
YUUTHIBATh €r0 MPH OCYIIECTBICHUN OOLIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

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

MNPEIMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJjacce npeaMeTHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIeMOHCTPHPOBATh Ha TMpPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAyYHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPaKTHYECKON
JESITEIbHOCTH JIIOJIEH;

YYUTHIBATh TPAHHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJENeH: MaTephualibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA ra3, MOJEIU
CTPOEHHS Ta30B, )KUJIKOCTEH M TBEPABIX TN, TOUCYHBINA DIEKTPUUYECKHUU 3aps] MPHU pEIIeHUU
buznyeckux 3aaay;

pacnio3HaBaTh (PU3UYECCKHE SBICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BELIECTBA M 3JIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JBI)KEHHE, CBOOOJHOE MajJeHue Tell,
JBIDKEHUE 110 OKPYXHOCTH, WHEpLUs, B3auMojaeucTBue Tei, anddysus, OpoyHOBCKOe
JBUKEHHE, CTPOCHHUE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHuU
(oxJ1aXx/1eHNUHN), TEMJIOBOE paBHOBECHE, NCIIApEHUE, KOHIEHCAUs, JIaBJIeHHE, KpUCTAILIIN3aIus,
KHUIIEHUE, BJIAKHOCTh BO3/lyXa, IMOBBIIICHUE JAaBJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPHITOM
CoCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMs raza B HM30IpOLECCaX, JJIEKTpU3aLus Tell,
B3aMMOJIEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (PM3MUECKHE BEIUYMHBI: KOOpAUHATA,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Teja, KHHETHYeCKast
SHEprus, NOTEHIMaJbHAs JHEpPrus, MexaHudeckas padoTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MUYECKUNH CMBICH HCIIOJIB3YEMbIX BEJIHYUH, HX
0003Ha4YeHHsI U €IMHUIIbI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEITUUHUHY
C IPYTUMU BEJIUYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBICHUS, HCIIOJIB3YS
¢u3nueckue BENWYMHBL: JIaBJICHUWE Tasza, TeMIleparypa, CpelHss KHUHETHYecKash DSHEprus
XAOTUYECKOT0 JIBW)KEHHUS MOJIEKYJ, CpeIHEKBaJpaTHyHasi CKOPOCTb MOJEKYJ, KOJINYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, pabora raza, Kod(pUIMEHT MOJIE3HOro JEHCTBUS TEIJIOBOTIO
JIBUTATEIS; IPU ONMMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIIOIb3YEMbIX BEIUYHH,
uX OOO3HAYeHMS M EIMHHUIBI, HAXOAUThb (HOPMYJBI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONKCHIBATh M3yYCHHBIE 3JIEKTPUUECKHUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIportecchl), UCTONb3Ys (PU3NUECKUE BETUYMHBL AJIEKTPUUYECKHM 3apsisi, SJIEKTPUUYECKOE IOJIe,
HANpsDKEHHOCTh  TOJIS, IOTEHLMAN, Pa3HOCTb IIOTEHLMAJIOB; IIPU OIUCAHUM IPaBUIIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJNb3YEMbIX BEJIWYHH, WX OOO3HAUYEHUS W EIUHMIIBI;
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C IPYTUMU BETUYUHAMU;
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aHAJM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SIBICHUS, UCHOIb3Ys (DPU3MUECKUE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro taroreHusd, |, |l u |1l 3axkonsr HbroTOHa, 3aKOH coXpaHeHUs
MEXaHUYECKOW YHEPIUH, 3aKOH COXPAHEHUSI MUMITYJIbCa, PUHIUIT CYNEPIIO3UIMH CHJI, TPUHLIUI
pPaBHOIPABUSl MHEPLMAIbHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KHHETHUECKYIO TEOPHIO CTPOCHMUS
BEIIIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CPEJHEH KMHETHYECKOW SHEPruM TEIJIOBOIO JBHIKEHUS
MOJIEKYJ C aOCOJIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mMpW 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4ecKoe BBIPAKEHHUE U YCIIOBUS (IpaHUIIbI, 00JacTH) IPUMEHUMOCTH;

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

BBITOJIHATh SKCIIEPUMEHTHI IO HCCJIEAOBAHUIO (PU3MUYECKUX SBJICHUH M TPOIECCOB C
UCMOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, mpu 3ToM  (OpMYIHPOBATH
npobiemy/3agadyy M TUNOTe3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTb YCTaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILIECTBIISITh TPSIMBIE W KOCBEHHBIC H3MEPEHHS (PHU3UYECKUX BEIWYHH, IMPH STOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
HOrPEIIHOCTEN U3MEPEHMIA;

UCCIIEIOBATh 3aBHCHUMOCTH MEXIY (U3MUYECKUMH BEJIHMYMHAMH C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, MpH O3TOM KOHCTPYMPOBATh YCTAaHOBKY, (DUKCHPOBAaTh pE3yJbTaThl
HOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, J1€JaTh BBIBOAI
10 pe3yNbTaTaM HUCCIIEOBAHUS;

coOnrofarh mnpaBuia O€30HacCHOrO TpyAa IMPU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOro dSKCIIEpUMEHTa, Y4eOHO-UCCIIEOBATENIbCKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U TaOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIONIb3Ys
¢du3nveckre 3aKOHBI M IPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBHSI 3a]1a4i BHIOMpATh (PU3NIECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMEBIE IS €€ pEelIeHHS,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUecKoi BEIMUHHBI,

pelaTh KayecTBEHHBbIE 3a/1a4M: BBICTPAMBATh JIOTMYECKU HEMPOTHBOPEUMBYIO ILIETIOUYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIEC 3aKOHBI, 3aAKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCTIONIB30BaTh TPH PEUICHHH YYEeOHBIX 3a7ad  COBpPEMEHHblE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yueOHOH u
HAYYHO-TIOMYJISIpHOW HMH(OpMAIMK, MOJYYEHHOM W3 pPA3MUYHBIX HMCTOYHHMKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIO;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCHUICKUX M 3apyOCKHBIX YUEHBIX-(QH3UKOB B Pa3BHTHE
HayKH, 00BbSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHWSA 1O (HU3UKE B TOBCEJHEBHOW JKHU3HU IS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHHUs 3/10pPOBbs U COOIIIOIEHNS HOPM IKOJIOTHYECKOTO TTOBEJCHHS B OKpY>KalolIel cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3JIMUHBIX COLUATBHBIX POJIEH, MIIAaHUPOBATh paboTy
TPYMNIIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTH B
HECTAHAAPTHBIX CUTYallUsX, aJJleKBaTHO OLIEHMBATh BKJAJ KaXKJOTO W3 YYaCTHHUKOB TPYIIBI B
pelLIeHne paccMaTpuBaeMoil MPoOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrtpoabnbie | Ipakruueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHMU S
bubnuorexa [JOK
1.1 ®du3nKa U METOJIbI HAYYHOTO TO3HAHUS 2 0 0 https://m.edsoo.ru/7fA1bf72
Uroro no pazueny 2
Pa3zpen 2. MEXAHUKA
bubmnoreka IIOK
21 Kunewarika > 0 0 https://m.edso00.ru/7f41bf72
bu6nuorexa [IOK
22 Huraniica ! 1 0 https://m.edsoo.ru/7f41bf72
bu6nuorexa [IOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 0 1 bubnuotexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
but6mmorekxa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 0 0 bubanoreka IJOK

da3oBbIe Nepexoabl

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

Hroro no pasneny

24

Paznen 4. JIEKTPOIUHAMUKA

but6mmoreka [IOK
41 JUeKTpocTaTika 10 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN 3JIEKTPUYECKHU TOK. TOKH B bu6muoreka [IOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PeszepBHoe Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
uudposbie
Ne i/m | Tema ypoka KonTpoabubie | IlpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl

1 ®usuka — Hayka o npupojae. Hayuneie 1 0 0 bubnmnoreka [HOK
METO/Ibl TO3HAHUS OKPYKAIOILIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Pousb 1 MecTo ¢usuku B popMUpOBaHUU

2 COBPEMEHHOM HAyYHOU KapTHHBI MUPA, B 1 0 0 bubmmorexa [JOK

p . yi P Up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHuueckoe BUKEHHE.

3 OTHOCUTEIHHOCTH MEXAHUYECKOTO 1 0 0 bubnmnoreka HOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
yCKOpEeHue

bu6nuorexa [IOK
4 PaBHOMEpHOE TIPSIMOTMHEWHOE JIBIYKEHUE 1 0 0
P P A https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEeHHOE TIPSIMOJIMHEHOE bubnmnoreka [JOK

) 1 0 0
JIBIDKEHUE https://m.edsoo.ru/ff0c372e
CBobosHoe nmajieHue. Y CKopeHue Bu6mmoreka [JOK

6 1 0 0 _

CBOOOHOTO TMAICHUS https://m.edsoo.ru/ff0c39cc

7 Kpusonnneiinoe nnxenue. JBmkeHne 1 0 0 bu6muoreka [JOK
MaTepUaJIbHOU TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHIIMTT OTHOCUTENBLHOCTH [ amuies.

. but6mmorekxa [IOK

8 NuepunanbHele cuctemsl orcyera. [lepBoiii 1 0 0

3akoH HproroHa

https://m.edsoo.ru/ff0c3be8

18



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
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [IpuHiun cynepno3uiu

9 cuil. Bropoii 3akon HerotoHa st bubmmorexa [JOK
' p B a https://m.edsoo.ru/ffOc3be8
MaTepuaIbHOM TOUKH
10 Tperuii 3akoH HproToHa 1151 MaTepraIbHbIX Bu6muoteka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKoH BCeMUpHOTO TsiroreHus. Cuna bu6muoreka [IOK
TshKecTu. [lepBasg KocMHuYecKkasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmnorexa IIOK
12 Cuia octu. 3akoH ['yka. Bec Tena
yupyr K https://m.edsoo.ru/ff0c3el18
Cuina tpenus. Koapdunment tpenus. Cuna
13 con OEBJIGHWI m (11)/I¢)HBI/I)KCHI/II/II) Tena B bubmorexa LHOK
p P https://m.edsoo.ru/ff0c3f76
KUJKOCTU WM ra3e
14 KonTponbnas padora Nel o teme
«Kunemaruka. {lunamuka
[locTynarenbHOE U BpalaTreibHOE
15 JIBIDKEHHE a0COJIFOTHO TBEPIOTO Tea. bubnmnoreka [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO Tela
NMnynbc MaTepralibHOW TOUYKHU, CUCTEMBI
MaTepuaibHBIX TOUYEK. MIMITyJIbC CHITBI. bu6muoreka [JOK
16
3aKOH COXpaHEeHMsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKCHUE
PaGota u momrHOCTh cuibl. Kunetndeckas
17 SHEpTHs MaTepuaibHON Touku. Teopema 00 bubmmorexa LIOK
P p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUN KUHETHYECKOW SHEPT U
[loTenuumanbHas sHeprusd. [loTeHuuanbHas
. bubmuoreka [{OK
18 SHEpPrus yrnpyro 1epopMUPOBAHHOMN

npykuHbl. [loTeHnManbpHas 3Heprus Tena

https://m.edsoo.ru/ffOc461a
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BOJIM3U IMOBCPXHOCTH 3emnu

19

HOTGHL[I/IaJIBHbIG X1 HCTIOTCHIUAJIbHBIC CUJIBI.

CBs3b pa6OTBI HCIIOTCHIMAJIbHBIX CUII C
W3MEHCHHEM MEXaHHMYISCKOM OHCPIruun
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHU4YeCKOM OHCPIrun

bubnunorexa LIOK
https://m.edsoo.ru/ff0c478c

20

JlabopaTtopnast padora Nel «MccnenoBanue
CBsA3U pa6OTI)I CHJIbI C UBMCHCHUEM
MEXaHUYECKOHW YHEPTHHU Tejla Ha TIpuMepe
PaCTSKCHUST PE3HHOBOTO KI'yTa)

21

KonTponbnas padorta Ne2 o teme
«Cratuka. 3aKOHbI COXPaHEHUSI B
MEXaHUKE»

bubmnoreka IIOK
https://m.edsoo.ru/ff0c4b74

22

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpoysus

bubmnoreka IIOK
https://m.edsoo.ru/ffOc4dc2

23

XapakTtep JBUKEHUS U B3AUMOACHCTBUS
yacTHUI BenecTra. Monenu cTpoeHus ra3os,

JKUJKOCTEN U TBEPABIX Tell. Macca MOJIEKYII.

KomnuectBo BemecTBa. [locTosunas
ABoraapo

24

TemmoBoe paBHOBecue. TemnepaTypa u eé
n3mepenue. [llkana remneparyp Llenbcus

25

HNneanpuerii raz 8 MKT. OcHOBHOE
ypaBHenue MKT

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeHel KHHETUYECKON SHEPTUN JBUKEHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c511e
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Kunaneiipona

27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas padota Ne2 «Onpenenenue

08 Macchl BO3/lyXa B KJIACCHOW KOMHATe Ha
OCHOBE U3MEPECHHI 00bEMa KOMHATHI,

JABJICHUS U TEMIIEPATYPhI BO3/IyXa B HEI»

29 N3onporiecchl B uaeaaibHOM ra3e u ux but6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs SHEprusi TepMOIMHAMUYECKOM
CHUCTEMBI M CIIOCOOBI €€ N3MEHEHUS.

30 KomndecTBo TermoTsl 1 paboTa bubmorexa LOK

P ' https://m.edso00.ru/ff0c5952
BryTpeHHSIsI SHEpTHs 0THOATOMHOTO
UJIeABHOTO Ta3a
bubmuoreka [{OK
31 Buasl Tenonepenaun
A ped https://m.edsoo.ru/ff0c5c36
VnenpHast TEMI0EMKOCTh BEIIECTRA.
32 KoandecTBO TENI0THI IPH TEIJIONEPEIade bubmorexa HOK
y P P ' https://m.edsoo.ru/ff0c5¢36
AnrabaTHBIN mporecc

33 ITepBblil 3aKOH TEPMOAMHAMUKH U €70 bu6muoreka [JOK
IIPUMEHEHHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc

34 HeoOpaTuMoCTh MpOLECCOB B IPUPOJIE. bu6muoreka [JOK
Bropoii 3ak0H TepMOAMHAMUKHU https://m.edsoo.ru/ff0c6230

35 [Mpunuun nevictus u KI1J{ rermnoBoit but6mmorekxa [IOK
MaIIuHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapno u ero KIT/

37 DKoJoruyeckue mpoodaemMbl

TEIIOPHEPTETUKHU

21



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

O6o06maromuii ypok «MonekyspHas

bubnunoreka LIOK

38
¢duzuka. OCHOBBI TEPMOAMHAMUKI https://m.edso00.ru/ff0c6938
Konrtponsnas padora Ne3 o reme
39 «MonexynsipHas ¢puznka. OCHOBBI bubmmorexa [JOK
YU ' https://m.eds00.ru/ff0c6a50
TEPMOJIUHAMUKH
40 [TapooOpa3zoBaHue U KOHIEHCALIUS. bubnuorexa LIOK
Hcnapenue u KunexHue https://m.edsoo.ru/ff0c63b6
41 AOcooTHAs U OTHOCUTEIbHAS BIIAXKHOCTD bubmuorexa [IOK
BO3Ayxa. HachlleHHBbIH nap https://m.edsoo.ru/ff0c64d8
Tépnoe Teno. Kpucraminueckue u
42 aMmopdHbIe Teaa. AHU30TPOITHS CBOMCTB bubnmnoreka [HOK
KpUCTaLIOB. JKHIKHE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepualIbl
43 IlmaBiieHue u KpucTayM3anus. Y genbHas bubnmnoreka [HOK
TerutoTa masneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6nuorexa [IOK
44 v 0
PABHCHUE TCILIOBOTO bajea https://m.edso0.ru/ff0c6820
45 DnekTpu3zanus Ten. DINeKTPUUECKUH 3aps. bubnmnoreka [JOK
JIBa BuJa DIEKTPUUECKUX 3apsii0B https://m.edsoo.ru/ffOcébcc
[IpoBOIHUKY, TUDTIEKTPUKH U
46 H(E)J'I HOBO HI/)IIKI/I 38.K(I))H COXpaHEHUs bubmmorexa [TOK
JHPOBOA ) P https://m.edsoo.ru/ffoc6bcc
AIEKTPUUECKOTO 3apsia
47 Bsaumonericteue 3apsinoB. 3akoH Kynona. bu6muoreka [JOK
To4YeuHBIi DIIEKTPUYECKUM 3apsif https://m.edsoo.ru/ffOc6ce4
Hanpsxk€HHOCTB 2JIEKTPUUYECKOTO MO,
but6mmorekxa [IOK
48 [IpuHIIUTT CyMePIIO3UITNH YIIEKTPUUECKHIX

nosiel. JInHuu HanpsHKEHHOCTH

https://m.edsoo.ru/ffOc6df2
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PabGoTa cun SJICKTPOCTATHUYCCKOI'O I10JIs.

Bubnuoreka IJOK

49
IMorennuan. PazHocTs HOTEHIIMATIOB https://m.edso0.ru/ff0c6f00
[TpOBOAHWKY M TUAJICKTPUKH B
50 3JIpeKT OCTaTUYECKOM Hoie bubmmorexa [JOK
P ’ https://m.eds00.ru/ff0c7018
JusnexkTpudeckasi MIpOHUIIAEMOCTb
bu6nunorexa LIOK
51 Onektpoémkoctb. KoHneHcato
P A P https://m.edsoo.ru/ff0c7126
59 DIIEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. bubmuoreka [IOK
DHeprus 3apsyKeHHOr0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtophnast pabora Ne3"M3mepenue
ANEKTPOEMKOCTH KOHIEHCAaTOpa"
[TpuHIIMIT NEHCTBUS U IPUMEHEHUE
54 KOHJICHCATOPOB, KOIMPOBAILHOTO ariapara,
CTpYHHOTO MPUHTEPA. DIIEKTPOCTATUICCKAS
3amuTa. 3a3eMiIeHHe AIEeKTPonpruoopoB
DNEKTPUYECKHUNA TOK, YCIIOBHUS €r0
55 cymectBoBaHus. [locrosunbiii Tok. Cuia
toka. Hanpsixenue. ConpoTuBieHue. 3aKoH
OmMa jy1st yyacTka 1ernu
56 [TocnenoBarensHOE, MapaieIbHOE, bu6nuorexa [IOK
CMENIAaHHOE COEMHEHNE ITPOBOTHUKOB. https://m.edsoo.ru/ff0c74f0
57 PaboTta 1 MOIITHOCTB ANMEKTPUIECKOTO TOKA. bubmmoreka [JOK
3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akoH OMa aJ1s TOJTHOM (3aMKHYTOM)
anekTpudeckoii renu. Koporkoe 3aMbIkaHue.
bubnunorexa LIOK
58 JlaGopatopHas pabota «3mepenue D/1C

HMCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUS»

https://m.edsoo.ru/ffOc7ae0
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DNeKTpOHHAs TPOBOAUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh CONPOTHUBIICHUS

59
METAJIJIOB OT TEMIIEPATYPHI.
CBepXnpoBOAUMOCTb
60 DJIeKTpUYeCKui TOK B Bakyyme. CBOICTBa
AIEKTPOHHBIX MMYYKOB
[TonynpoBOIHUKY, UX COOCTBEHHAS U
61 npuMecHas poBoauMocTb. CBoiicTBa p—N- bubmorexa HOK
p p ' https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBogHIKOBBIE TPHUOOPHI
DNEKTPUYECKUH TOK B PaCTBOPAX U
62 pacIuiaBax 3JIEKTPOJIUTOB. bubnmnorexka HOK
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIUn3
DIIeKTPUUYECKHUI TOK B Ta3ax.
. . bu6mmoreka IIOK
63 CaMOCTOSATEIHHBIA U HECAMOCTOSATEITHHBIN
https://m.edsoo.ru/ff0c84ae
pazpsa. Monnus. [1nasma
DnexTpuueckue Npudopsl U yCTpoicTBa 1
UX MpPaKTH4eCcKoe npuMeHenue. [Ipapuia bubmuoreka [JOK
64
TEXHHUKHU 0€3011acCHOCTU https://m.edsoo.ru/ff0c86fc
bu6anoreka LIOK
65 O0606mmanmui ypok «IeKTpoInHAMUKA»
THaroIs yp pOA https://m.edsoo.ru/ff0c88be
Konrponsnas padora Ne4 o reme
66 «Qnekrpocraruka. [locTosHHBII bubmuoreka [IOK
JNEKTPUYECKUI TOK. TOKH B pa3iIn4HbIX https://m.edsoo.ru/ffOc8a8a
cpenax»
67 PesepBHbIil ypok. Pe3epBHBIN ypoOK. bu6muoreka [IOK

O6o6maromuii ypok mo Temam 10 knmacca

https://m.edsoo.ru/ff0c8c56
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68 PesepBHblii ypok. O60061ma0mui ypok mno 1 bubmmoreka [JOK
temaMm 10 knacca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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