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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o ¢usuke 0a30BOro ypoBHsS Ha YpPOBHE CPEIHEro oOLIero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHON IporpaMmsbl, ipencraBieHHbIX B DI'OC COO, a Takxke ¢ yaétoMm deaeparibHOn
paboueil mporpaMMbl BOCITUTAHUS M KOHIIETILIMY MPETNoAaBanus yaeOHoro npeamera «Pusmnka» B
oOpa3oBaTeNnbHBIX oOpraHusanusx Poccuiickoit  @enepanuy, peaau3ylolUX OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 10 ()U3MKE HampaBIeHO Ha (OPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeATeNbHOCTHOIO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusM @I'OC COO k 1mIaHUpPyEeMBIM JIMYHOCTHBIM, IPEIMETHBIM U METalupeIMETHBIM
pesyibTaraM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEaTU3alMd MEXKIIPEIMETHbIX
CBsi3ell (PM3MKU C €CTECTBEHHO-HAYYHBIMHM YUEOHBIMH IpenMeTamMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU HAa YPOBHE CPEIHEro o0Iero odpa3oBaHMsl, INIAHUPYEMbIE
pe3yabTaThl OCBOSHHS Kypca (PU3UKHU: TUIHOCTHBIC, METAlpeIMETHBIE, IPEeMETHBIC (Ha 6a30BOM

YPOBHE).
[Tporpamma 1o (hu3MKe BKITIOYACT:

e TUIAHHPYEMBIC PE3yJIbTaThl OCBOCHHUsS Kypca (pu3uku Ha 0a30BOM ypOBHE, B TOM YHCIIE
IPEMETHBIE PE3YJIbTAThI M0 T0/1aM 00yUYEeHHUS;
e coJepkaHue yueOHoro npeamera «Pu3nka» 1o rojam o0ydeHusl.

dusmka Kak Hayka o HauOoJiee OOLIMX 3aKOHAX MPHUPOJIbl, BBICTYIAsk B KAUeCTBE y4eOHOIro
npeaMeTa B LIKOJIE, BHOCUT CYHIECTBEHHbIN BKJIaJ] B CUCTEMY 3HaHUI 00 OKpYXarolleM MHpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPa3yIOLIMi Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUeH, Ouosoruei, gusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHHe U aKTUBHOE
npuMeHeHne (PU3MYeCKNX 3HAHUH OTpeIeIIsIeT XapaKTep U Pa3BUTHE pa3HOOOPA3HBIX TEXHOJIOTHIA
B cdepe SHEepreTukH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, IOJYYEHHS HOBBIX MAaTepUaloB C
3a/laHHBIMU CBOMCTBaMU U Apyrux. M3yuenne ¢pu3nku BHOCUT OCHOBHOM BKJIa/ B GOPMUPOBAHKE
€CTECTBEHHO-HAyYHOW KapTHUHBI MUpa 00ydaroluxcsi, B (pOpMUPOBaHHWE YMEHUU HPUMEHATH
HAYYHbII METOJ] MO3HAHUSI ITPH BHIMOJIHEHUH UMHU Y4€OHBIX UCCIICIOBAHUIA.

B ocHoBy kypca ¢usuku 1711 ypoBHS cpeHero oOmiero oOpa3oBaHusl MOJIO0XKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEN KypC SBIISETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ Hell MaTepual Kypca GU3NKH 00beTUHEH BOKPYT
¢uznueckux Tteopuil. Begymum B Kypce sBhseTrcss (OPMUPOBAHHWE MPEJCTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U MOJIE.

Hoes eymanumapusayuu. E€ peannszanus NnpeanojaracT UCIOJIb30BaHUE T'YMaHUTapPHOTO
noTeHIHana (GU3nYecKoi HayKu, OCMBICIICHHE CBSI3U pPa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU M 3KOJIOTMUECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpaenrennocmu. Kypce Gu3nku nmpeanoigaraet 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss IOCPEACTBOM BBEICHHUS 3JEMEHTOB COJCpXKaHMA,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXAeHUs Mpo0IeM palliOHaIbHOTO IPUPOJIOTIONIB30BAHUS U
HKOJIOTUYECKOH O€30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMU Kypca (U3MKM Ha YpOBHE cpelHero oOIiero oOpa3oBaHMs
ABIAIOTCA (pu3nyeckue Teopuu ((POpMUPOBAHUE MPEACTABICHUN O CTPYKTYpe MOCTPOEHUs



¢usnyeckoil Teopuu, poiau (YHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHH, /Ul ONMHUCAHHUsS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeATETbHOCTHBIN MOX0/] B Kypce (PU3MKHU peamn3yercs Mpekae BCero 3a CueT
OpraHu3aly SKCIIEPUMEHTAILHON JEATeIbHOCTH oOyudaronuxcs. J{ius 6a30Boro ypoBHsI Kypca
(GU3UKH — 3TO UCHOJIB30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHCOK
YUEHHUYECKUX IPAKTUYECKUX paboT. BblaeneHue B yka3aHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
NPOBOJIUMBIX JJIsl KOHTPOJS M OLEHKH, OCYIIECTBISCTCS Y4YacTHUKaMHU 0Opa30BaTebHOTO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAaHOBKY OIIBITOB IO IPOBEpKE
IPEJIOKEHHBIX TUIIOTES.

Bosnblioe BHUMaHue yJenseTcsl pelieHuIo pacy€THBIX U KaueCTBEHHbIX 3aj1ad. [lpu sTom
JUIsL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINbIO,
HO3BOJISIOIINE IPUMEHATh U3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOI0 pasjelna Kypca,
TaK W MHTErpUpYysd 3HAaHUA U3 pa3HbIX pas3fenoB. Jlyig KayecTBEHHBIX 3a/ad MPUOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE IpOTeKaHWs (U3MYECKUX SBICHUH M IPOLIECCOB B
OKpYXKarolIel >KU3HHU, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TtpeboBaHuamu PI'OC COO K MaTepuanbHO-TEXHUUYECKOMY
o0ecrieyeHHI0 yueOHOro mporecca 0a30Bbli ypoBEHb Kypca (PU3MKU HAa YPOBHE CPEHETO 00I1Iero
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSAX MPEIMETHOTO KabuHeTa (PU3MKH WM B YCIOBHUSX
MHTETPUPOBAHHOIO KaOMHETa MpeIMETOB €CTECTBEHHO-Hay4yHOro Lukia. B kabunere ¢usuku
JOJDKHO OBITh HeoOxoauMoe J1abopaTopHOE OOOpYAOBaHUE JUIsl BBIIOJHEHUS YKa3aHHbBIX B
nporpaMme 1o pU3nuKe ydeHU4EeCKUX MPAaKTHYECKUX PadOT U IEMOHCTPALlMOHHOE 000PY/I0BaHUE.

JemoHcTpaniioHHOe o0opynoBanue (HOpPMHUPYETCS B COOTBETCTBUU C IPUHIIUIIOM
MUHHMMAaJIbHON JOCTATOUHOCTH M OOECHEeUMBACT MOCTAHOBKY MEPEUUCIEHHBIX B IPOrpaMMe 10
¢u3MKe KIIOYEBBIX JEMOHCTpALUil AJIs HUCCIIEJOBAaHMSI M3y4aeMbIX SIBJICHUM M IPOLIECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JlaboparopHoe 00opynoBaHuE U1 YUCHUYECKUX IPAKTUUECKUX paboT GopMUpPYETCsI B BUJIE
TEMaTUYeCKMX KOMIUIEKTOB M oOecneuumBaeTcs B pacu€Te OJHOro KOMIUIEKTa Ha JIByX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPATOPHOrO OOOPYAOBAHMS JOJKHBI OBITH
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM AaHAJIOTOBBIX M IU(PPOBBIX NMPHUOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4YeHUsI GUUKU B 00I1IeM 00pa30BaHUU SBIISIFOTCSA:

e (opMHpOBaHUE HHTEPECA U CTPEMIICHUS 00YJaIOLIUXCs K HAYYHOMY U3Yy4EHUIO TPUPO/IBI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
e pa3BUTME TMPEJCTABICHMH O HayyHOM MeToJe TMO3HaHUA U  (popMHUpOBaHUE
HCCJIEIOBATEILCKOIO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;
e (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUs KaK pe3yibTaTa M3y4eHHs OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
e (¢opmHpoBaHUE YMEHHI OOBSICHSATDH SBJICHUS C MCIOIb30BaHHEM (DU3NUYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeJIbCTB;
e (¢opmHpOBaHUE MPEACTaBICHUN O poiu (U3MKU AJS PAa3BUTUS APYTHX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHH.
JlocTikeHne 3TUX Iejeid obecreunBaeTcsl pelIeHueM CIEAYIOIMIMX 3aJad B Ipolecce
M3y4deHus Kypca (U3NKA Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusI:



e TMPUOOPETCHHE CUCTEMBI 3HAHUN 00 OOmMHUX (PU3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOYAsT MEXaHUKY, MOJICKYJSIPHYIO (U3UKY, dJIEKTPOJANHAMHKY, KBAHTOBYIO
(GU3UKY U 2IEMEHTHI aCTPOPHU3UKY;

e (opMHpOBaHNE YMEHUI IPUMEHSITh TEOPETHUCCKUE 3HAHUS TSI OOBSICHEHHSI (PU3UICCKUX
SIBIICHUH B TIPUPOJIE U JUISI IPUHSATHS MPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB PEIICHUS pa3IMUHBIX 33]1a4 C SIBHO 33JaHHOH (PU3HUYECKON MOJIEIIBIO,
3a1ad4, MoIpa3yMeBaIOIINX CAMOCTOSATEIIbHOE CO3JaHIe (PHU3UIECKON MOJIeNH, aIeKBaTHOM
YCIIOBHSIM 33]1a4H;

e TOHWMaHHE (PU3UYECKHX OCHOB W TIPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOUMCTB M
TEXHOJIOTUYIECKUX MPOIECCOB, UX BIUSHHS Ha OKPYXKAIOIIYIO CPENY;

e OBJIAQJICHUE METOJAaMH CaMOCTOSTEIILHOTO IUIAHUPOBAHHUS M TPOBENCHUS (PU3HMUECKUX
AKCIIEPUMEHTOB, aHAJIU3a U UHTEPIpETAMy WH(HOPMAIIMHU, OTIPEICICHUS JOCTOBEPHOCTH
MOJyYEHHOTO Pe3ysIbTara;

e CO3JAaHWE YCJOBUHU JISi Pa3BUTUS YMEHHUI MPOEKTHO-HUCCIICIOBATEILCKOM, TBOPUYECKOM
NEeSITETTBHOCTH.

Ha usyuenue ¢uszuku (0a30BBI ypOBEHb) Ha ypOBHE CpeAHEro oOIero oOpa3oBaHUS
otBoautcs B 10 kimacce 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemslii B mporpamme 1o (GU3KKe MepeyeHb Jab0paTOPHBIX U MPAKTHYECKUX padoT
SIBJISIETCSI PEKOMEHJIOBAaHHBIM, YUYUTEb JIeNIaeT BHIOOP TNpOBeAEHUs J1abopaTopHBIX paboT U
OTIBITOB C YUETOM MHIMBUAYAILHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3zpnen 1. ®u3uka u MeTOAbI HAYYHOI'0 IIO3HAHUS

®usuka — Hayka o npupoge. Haydynble MeToabl mO3HaHUS OKpyKarolero mupa. Poib
HKCIIEPUMEHTA 1 TEOPHH B IPOIIecce MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3UKE.

MopnenupoBanue Gu3nyeckux sBJIEHUN M mporueccoB. Hayunsle runote3sl. Ousznyeckue
3aKOHBI U TeOpuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢usmku B (GOpMUPOBAHMM COBPEMEHHOH HaydYHON KapTHHBI MHpa, B
MIPAKTUYECKOU NEATEIbHOCTH JIFOJIECH.

Llemoncmpayuu

AHazorosble 1 IU(PPOBbIE U3MEPUTENBHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTUUKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBHKeHHE. (OTHOCHUTEIBHOCTh MEXaHWYeCcKoro JBmxkeHusa. Cucrema
orcuéra. Tpaekropus.

[TepemenieHne, cKOpocTh (CpelHssi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUATHbHOW TOYKH, UX MPOEKIIMH HA OCH CHCTeMbl KoopauHaT. ClIoKeHHE TIepeMENICHUN 1
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJMHEHHOE ABMXKEHHWE. ['paduKu 3aBUCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MYyTH U NMEPEMELICHUS] MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoboaHOe masieHne. Y CKopeHue CBOOOTHOTO TIaICHMUS.

KpuBonuneiinoe paBuwxkeHue. J[B>keHHME MaTEpUATIbHOM TOYKM IO OKPYXHOCTH C
MOCTOSIHHOM 10 MOAYJTIO CKOPOCTBIO. YTJI0Bast CKOPOCTh, TMHEIHAsA CKOpocTh. [lepruoa u yactora
oOpartenus. LleHTpocTpeMuUTENIbEHOE YCKOPEHHUE.



TexHuuecKkre yCTporCTBa U MPAKTUYECKOE IPUMEHEHHUE: CIIUAOMETP, IBH)KEHUE CHAPSAIOB,
LETTHbIE U PEMEHHBIE TIEpEayn.

Llemoncmpayuu

Mogenb cucTemMbl OTCUETA, WIUTIOCTPALIUS KHHEMATUYECKUX XapaKTEPUCTUK IBUKEHUS.

[IpeoOpazoBanue IBUKEHHI C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3peKEHHOM IMPOCTPAHCTBE.

HaGmronenne ABM>XEeHUS Tea, OPOIIEHHOTO MMOJ] YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenne yckopeHus CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocT Ipu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHne HepaBHOMEPHOTO JBHKEHUS € LIEJIBIO ONPEAECICHUS MTHOBEHHOM CKOPOCTH.

UccnenoBanue COOTHOMICHUSI MEKY TTYTSIMH, POHICHHBIMH TEJIOM 32 MOCJIEA0BaTEIbHbIC
paBHBIE MPOMEKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM JIBMKEHHHM C HAYaJIbHOM CKOPOCTBHIO,
PaBHOM HYIIO.

N3yuyenue aBUKEHUS LIApPUKA B BA3KOU KUIKOCTH.

N3yuenune aBuxeHus Teaa, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Tpunumn otHocuTenbHOCTH ['anumned. [lepBoiit 3akoH HeroToHA. MHEpIiManbHbIe CHCTEMBI
oTcuéra.

Macca Ttena. Cwuna. [lpuHuun cynepno3unuu cui. Bropoit 3akon HeroTona st
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH Hpr0TOHA [1711 MaTepraibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (mokosi, ckoibxkenus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cumna
TPEHHSI CKOJIBKEHUS U cviia TpeHus mokos. Koaddumment tpenus. Cuna conpoTUBICHHS TIPU
JIBUSKEHUHU TeJa B )KUJIKOCTH WUJIU rase.

[TocTynarensHOE U BpalareibHOE ABUKEHNE a0COIIOTHO TBEPAOTO TEa.

MOMEHT cuJIbl OTHOCUTEIBHO OCH BpalieHus. [1nedo cusibl. YciioBust paBHOBECHS TBEPIOTO
TeJa.

TexHuueckue yCTpPOHMCTBA M MPAKTUYECKOE NPUMEHEHUE: MOAIIMITHUKN, JBUKEHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBieHne nHEpLHH.

CpaBHeHHME MacC B3aUMOJIEHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CroxxeHue CHI.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHHE CUII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3ydeHue ABMKeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

Hccnenoanue ycinoBui paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKonbl cCOXpanenusn 6 mexanuke

NMnynbsc MatepuanbHON TOYKH (Tesa), CUCTEMbl MAaTEPUAIbHBIX TOUYEK. IMIyNIbC CUIIBI U
W3MEHEHHUE UMITYJIbCA TeJla. 3aKOH COXPaHEHHS UMITyJIbca. PeakTHBHOE IBHKEHUE.

Pabota cunpl. MOIIHOCTE CHJIBI.

Kunerndeckass sHeprus MarepuaabHOM TOukH. Teopema 00 M3MEHEHMM KHHETUYECKOU
SHEPIUHU.



[TorennmanbHast sHeprus. [loTeHmanbHas sHeprus ynpyro 1epopMUpPOBaHHON MPYKUHBIL.
[TorennuanbHas sHEPrus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnManbHbBle W HENOTEHIMAJIbHBIE CUIbl. CBS3b pabOThl HEMOTEHIMAJIBHBIX CHII C
VU3MEHEHHUEM MEXaHNYECKOW SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHHYEeCKHE yCTPOWCTBA M NMPAKTUYECKOE NPUMEHEHHUE: BONOMET, KONEP, NMPYKUHHBIN
IIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTruBHOE BUKEHUE.

[Tepexox moTeHIIMATFHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne aOCOTIOTHO HEYNPYroro yjapa ¢ IOMOIIbIO JBYX OJMHAKOBBIX HHUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C W3MEHEHHEM MEXaHHUYECKOW JHEpPruu Tejla Ha
IIPUMEpE PACTSHKCHUSI PE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipHasi pM3uKa M TePMOJUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU Meopul

OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH U UX ONBITHOE 0OOCHOBAHUE.
bpoynosckoe apuxkenue. Juddysus. Xapakrep ABUKEHHS U B3aUMOAECHCTBHS YaCTHUI] BELIECTBA.
Mopnenu cTpoeHus ra3oB, )KUJIKOCTEH U TBEPABIX TEJI U 00BbICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
3TUX Mozeneil. Macca u pazmepsl Moiiekyn. Konnuectso Bemectsa. [locrosinaas ABoraapo.

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

Mogenbs uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KMHETHYECKONH TEOpUU
ujeanpHOro rasa. AOCOJIIOTHasg TemIepaTypa Kak Mepa CpelHed KHHETHYECKOW 3Hepruu
TEIUIOBOTO BMKEHUs yacTull ras3a. [llkana remnepatyp KenbBuna. ['a30Bble 3aK0HBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporieccsl B UACaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe mnpencTaBieHUE H30IPOLECCOB: HM30TEPMa, HM30X0pa,
n3o0apa.

TexHuueckue ycTpoHcTBa M MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, HapoMeTp.

Jlemoncmpayuu

OnbIThl, J1OKa3bIBAIOLIME JUCKPETHOE CTpPOEHHE BellecTBa, (oTorpaduu MoyeKyl
OPTraHUYECKUX COCTUHECHUM.

OnbIThl 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH)KCHHS.

Mopnens onsira IITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Monens, nirocTpupyronias Npupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE H3MepeHHil o0bEma
KOMHATBI, 1aBJICHUS U TEMIIEPATyphl BO3AYyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cucteMa. BHYTpEHHsS SHEpPrust TEPMOJMHAMHYECKOW CHCTEMBI U
crocoObl e€ u3mMeHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss SHEprUsi OAHOATOMHOTO
U7eanbHOro raza. Busl Terionepenadn: TeIIONPOBOAHOCTh, KOHBEKIUS, U3Ty4eHHE. Y eJbHas
TEIIOEMKOCTB BellecTBa. KoMuecTBO TEIUIOTHI IPU TEIUIONEpe1ade.

[Tonsitue 06 agnabaraoM mporiecce. [1epBriil 3aKoH TepMoguHaMUKH. [IprmMeHeHne nepBoro
3aKOHA TEPMOAMHAMUKH K H3omporeccaM. [ padpudeckas uaTepnpeTanus padoThl rasa.



Bropoii 3akon TepmoauHaMuku. HeobpaTuMocTh mpoIieccoB B MPUPOJIE.

Tennossie MamyHbL. [IpuHIMIIBEI 1EHCTBUS TEMIOBBIX MaluH. [IpeoOpa3zoBanus SHEPTUH B
TeTIOBBIX MamuHax. Koadduuuent nonesnoro neiicteus TemnoBoit mamuusl. L{ukn Kaprao u ero
KOA((GUIIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTUYECKUE TPOOIEMbl TEIIOIHEPTETUKH.

TexHuueckue YCTpOHCTBA M IPAKTUYECKOE MPUMEHEHUE: JIBUraTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Llemoncmpayuu

V3MeHeHre BHYTpPEHHEW SHEpPruu Tejla MPH COBEPUICHUH DPAOOTHI: BBUIET MPOOKU U3
OYTBUIKH TIOJ] AEWCTBUEM CXKATOT0 BO3/yXa, HarpeBaHue 3(hrpa B JTaTyHHOU TpyOKe MyTEéM TpeHHUs
(BUICOIEMOHCTpALIHS ).

W3meHenune BHyTpEHHEH SHEpruu (TeMIepaTypbl) Tea Mpu TeIionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoil TypOHMHBI, IBUTATENsi BHYTPEHHETO CTOPAHUs, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOU TeII0EMKOCTH.

Tema 3. Acpezammnsie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[Tapoo6pa3oBanue u koHaeHcalus. Vicnapenue u kunenue. AOCOIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO3Ayxa. HacelmeHHbI map. YaenpHas TeruioTa mapooOpa3oBaHUsA. 3aBUCUMOCTH
TEMIEPATYPbI KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHH30TPONHS CBOMCTB KPUCTAIIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. l[lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa miuasieHus. Cyonumanus.

YpaBHeHHE TEIUIOBOTO OallaHca.

TexHuueckue yCTpOWCTBA M IMPAKTUUYECKOE NPUMEHEHUE: TUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MOJIYYEHHS] COBPEMEHHBIX MaTEpUaoB, B TOM UHCJIE HAHOMAaTEPHAJIOB,
Y HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenne npyu noHMKEHHOM JIaBJICHUH.

CniocoObl U3MepeHus BIKHOCTH.

Habmonenre HarpeBaHus M IJIaBJICHUS KPUCTANIMYECKOTO BEILECTBA.

JleMoHCTpanus KpUCTalIoB.

Yuenuueckuiui sxkcnepumenm, nabopamopmule pabomoi

M3mepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuKa

Tema 1. dnekmpocmamuxa

OnexTpuzauusi Ten. OIeKTpuueckuil 3apsa. JlBa Buaa dIEKTPUYECKHUX 3apsJiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

B3aumoneiictBue 3apsgoB. 3akoH Kymnona. TodeuHbll snekTpuueckuil  3apsi.
Onexkrpudeckoe mnose. HanpsokéHHocTh adnekTpuueckoro nossd. IlpuHumn cynepnosunuun
AIIEKTPUYECKUX MoJIel. JIMHNN HanpsyKEHHOCTHU AJIEKTPUUECKOTO MOJIS.

Pab6ota cun anekrpocraruyeckoro noiis. [lorenman. Paznocts norenuuanos. IlpoBogHuku
U TU3JIEKTPUKH B 3JIEKTPOCTATHUECKOM MoJie. [JusnekTpudeckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DIEKTpOEMKOCTh IJIOCKOTO KOHJAEHcATopa. DHeprus
3apsKEHHOT0 KOH/IEHCaTopa.

TexHuueckue yCTpONCTBA M IPAKTUYECKOE IMPUMEHEHHE: AIIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.



B3anmopencTere HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEL.

[TpoBOAHMKH B 3JIEKTPOCTATUYECKOM HIOJIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

JIN3IIeKTPUKY B JIEKTPOCTaTUYECKOM I10JIE.

3aBUCHUMOCTB JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOPa OT IUIOUIAAH IJIACTUH, PACCTOSHUS
MEXIY HUMH U JIU3JICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKUI TOK. YCIIOBUSI CYILIECTBOBAHUS 3JIEKTPUUECKOrO TOKA. MICTOUHMKHM TOKa.
Cuna toka. [TocTosHHBII TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DneKTpuuecKoe COIIPOTUBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauieIbHOE, CMELIAHHOE COEAMHEHUE TPOBOIHUKOB.

Pa6ota snekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37EKTPUYECKOTO TOKa.

DIEKTPOABUKYILAsA CUJIa U BHYTPEHHEE COMPOTUBIECHUE UCTOYHUKA TOKA. 3akoH Oma i
MOJIHOM (3aMKHYTOM) ayiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs MPOBOAUMOCTD TBEPABIX METAILIOB. 3aBUCUMOCTh COITPOTUBIICHUSI METAIIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBomuuku. CoOCTBEHHAasE H TNPUMECHAs MPOBOJUMOCTh MOIYHPOBOTHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBaX 3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAS
Juccoryanus. DIEKTPOIIN3.

DneKkTpuueckuil Tok B razax. CaMoCTOATEIbHBIA U HECAMOCTOSITENBHBIN pa3psal. MosHus.
ITna3ma.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE PUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKMA TOKa, SJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC MPUOOPHI,
TEPMOMETP  CONPOTUBIICHUS, BAKyyMHBIH  JHON, TEPMHUCTOPHI U  (HOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JIMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh COTPOTHUBJICHUS HWJIMHIPUYECKUX TMPOBOJHUKOB OT JUIMHBI, TUIOMIAAN
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CMeniaHHOE COeTUHEHNE POBOTHUKOB.

[IpsiMoe u3MepeHue 3NEeKTPOABMKYIIEH cuiibl. KopoTkoe 3aMblkaHHE TralbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COITPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psaa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydeHre cMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

N3mepenune 3eKTpOoABMKYIIEH CHIIbl MICTOUHHUKA TOKA U €r0 BHYTPEHHET0 CONPOTUBIICHHUS.

Hab6nronenue anexrponusa.

Me:xnpeamerHblie CBA3H

Uzyuenue kxypca ¢usuku 0O6a3zoBoro ypoBHS B 10 kjacce OCyHIECTBISETCS C Y4ETOM
COJIEP)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.



MeosicnpeOomemnuvle nousimusi, CBSI3aHHBIE C W3YYCHHEM METOJOB HAyYHOTO ITO3HAHUS:
SBJICHWE, Hay4yHBIM (akT, THmore3a, (Gu3MYecKas BEJIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
OKCIIEPUMEHT, MOJICITUPOBAHKE, MOJIC]Th, U3MEPEHUE.

Mamemamuxa: perieHUE CUCTEMbI YPaBHEHUH, TMHEHHAs (QyHKIIHSI, TapadoJia, Turnepooa,
uX TpaduKy U CBOWCTBA, TPUTOHOMETpHUUYECKUE (DYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC,
OCHOBHO€ TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M WX MPOEKIMM Ha OCH KOOpPJHHAT,
CJIO)KCHHE BEKTOPOB.

buonoecus: Mexannyeckoe NBWKEHHE B KUBOW mpupoje, auddy3us, ocMoc, TEIIo00MeH
JKUBBIX OPTaHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPUYCCKHE SBIICHUS B
JKUBOM TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSCHUE aTOMOB U MOJICKYJ, MOJIb BEIECTBA,
MOJISIpPHAsE Macca, TEIUIOBBbIE CBOMCTBA TBEPIBIX TeEJN, MXUIKOCTEH W Ta30B, AJICKTPUYECCKUE
CBOICTBA METAJJIOB, SJICKTPOIUTHYCCKAS JUCCOIIUAIUS, TaThBAaHUKA.

T'eoepagpus: BnaxHOCTHh BO3yXa, BETPHI, OapOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3zoBaHUE IBMKEHHUN C UCTIOIH30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOJIIUIHUKH, HMCIOJb30BaHUE 3aKOHA COXPAaHEHUS HMMITyJbca B TEXHHUKE (pakera,
BOJOMET W JIpyrue), JBUTATENb BHYTPEHHETO CrOpaHWs, I1apoBas TypOuHa, OBITOBOI
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJIyYeHUs COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAHOMATEPHAJIOB, W  HAHOTEXHOJOTHH,  JJCKTPOCTAaTHYECKas  3alluTa,  3a3eMIICHUE
JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, SJICKTpPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIC IIPUOOPHI, TATbBAHUKA.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS INIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHoro mpeamera «@Pusnka» Ha ypOBHE CpeJHEro oO0IIero oOpa3oBaHMs
(6a3oBBIi  ypOBEHb) JODKHO  OOECIEYUTh  JIOCTHIKEHHE  CIEAYIOIIUX  JMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMMPECAMCTHBIX 06p330BaT€J'II)HI)IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIMYHOCTHBIE PE3yJabTaThl OCBOCHHUS y4deOHOro mpemmera «Du3MKa» JOJKHBI OTpaKkaTh
TOTOBHOCTh M CITOCOOHOCTH O0YYaroNIMXCsl PyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEeH JIMYHOCTH, CHCTEMOW [EHHOCTHBIX OPHUEHTAIMi, MO3UTHBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacIIipeHne KU3HEHHOTO OMbITa M OMbITA JIEITEIBHOCTH B IMPOIIECCE PeaTn3allii OCHOBHBIX
HaHpaBJ’IeHI/II\/’I BOCHI/ITaTeHBHOﬁ ACATCIIbHOCTH, B TOM YHUCJIC B 4aCTU:

1) rpaxaaHcKOro BOCIUTAHUS:

C(OPMHUPOBAHHOCTh  TPAKJAAHCKONW  IMO3MIUH  OOYYaromIerocss Kak aKTHBHOTO H
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

HpI/IHSITI/Ie Tpa}]I/IHI/IOHHBIX O6HIG‘~ICJ'IOBC‘-ICCKI/IX FYMaHI/ICTI/I‘-IeCKI/IX nu I[eMOKpaTI/I‘ICCKI/IX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEJIBHOCTh B HHTEpECax TIPaXKJAaHCKOro OOIIecTBa,
y4acTBOBAThH B CAMOYIIPABJIEHUH B 00pa30BaTelIbHON OpraHU3allky;

yMEHHE B3aWMOJICUCTBOBATh C CONUAIBLHBIMH HMHCTHTYTAMH B COOTBETCTBHH C HX
GYHKIUSAMHU U Ha3HAUEHUEM;

TOTOBHOCTh K T'YMaHHUTAPHOM U BOJIOHTEPCKON JEATEIBHOCTH;

2) NIATPHOTHYECKOTO BOCIIUTAHUS

c(OPMHUPOBAHHOCTH POCCUICKON TPAXKIAHCKOH HACHTHYHOCTH, MATPHOTH3MA,;

IIECHHOCTHOC OTHOIIICHHUC K FOCY}IapCTBeHHBIM CHUMBOJIaM, OOCTHXCHUAM pOCCI/II\/IICKI/IX
yUYEHBIX B 007aCTH (DU3UKH M TEXHUKH;



3) IyX0BHO-HPABCTBEHHOT0 BOCIIHTAHMSA:

c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHUS;

CIIOCOOHOCTH OIICHUBATH CUTYALIMIO M IPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSCH Ha
MOpaJIbHO-HPAaBCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJ[a B IOCTPOCHHE YCTOMYHUBOTO OYIYIIETrO;

4)3¢TeTHYeCKOro BOCIIUTAHMUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIOUYAs CTETUKY Hay4YHOTO TBOPYECTBA, MIPUCYIIIETO
(bu3UIECKOI HayKe;

5) Tpy1oBOro BoCnuTAHMSA:

UHTEPEC K Pa3InYHbIM chepam MpodheCCHOHATLHON IEITEITLHOCTH, B TOM YUCIIE CBA3aHHBIM
¢ (u3MKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymied mnpodeccun u
peanr30BbIBATh COOCTBECHHBIC JKU3HCHHBIC IIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHUIO U caM0o00pa3oBaHHIO B 00JacTu (PU3MKH Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrN4eCKOro BOCITUTAHUS

C(OPMHUPOBAHHOCTh IKOJIOTUYECKON KYJIbTYPBI, OCO3HAHUE TJOOAIBLHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUTAHUPOBAHKE U OCYIIECTBIICHUE JICHCTBUIN B OKPYKAIOIIEH Cpejie Ha OCHOBE 3HAHMUS IIeJICH
YCTOWYHMBOTO PAa3BUTHSI YETIOBEUCCTBA;

pacuiMpeHre OmbiTa JCSATEIBHOCTH 9SKOJOTMYECKOH HANpaBICHHOCTH Ha OCHOBE
UMEIOLIMXCS 3HAHUH 110 PU3HMKe;

7) HIEHHOCTH HAYYHOT0 MO3HAHMS:

C(OPMUPOBAHHOCTH ~MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (PU3MYECKON HAYKH;

OCO3HAHUE [[CHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCThH B MPOIIECCE U3YUYCHUS (PU3HKU
OCYILECTBIISATH MPOSKTHYIO U UCCIIEIOBATEIBCKYIO IESITEIbHOCTh HHAMBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS
ba3oBble 1ornyeckue AeiicTBus:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AKTyaJU3upoOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIPEAEIIATD LENH JEATEIIHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU M IPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaThIBaTh IJIaH peLIeHHUs MPoOIeMbl ¢ yUETOM aHAIN3a UMEIOIUXCS MaTepUATbHBIX U
HeMaTepuaibHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb, OLEHUBAaTh COOTBETCTBUE PE3YJIBTATOB LEJAM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJIMHUPOBaTh W BBIIIOJHATH pabOTy B YCIOBUSX pEaTbHOrO, BHUPTYAIbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.
Bba3zoBble uccienoBareibckme 1eiCTBUSA:

BJIAJICTh HAayYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMH IOHATHUAMU M METOJaMM (hU3MUYecKOn
HayKH;

BJIaJICTh HaBbIKAMM Yy4eOHO-HCCIIe0BATEIbCKONH U MPOEKTHOM JEATENbHOCTH B 00JacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METO/OB pELIeHHs 3a1au
($u3uUecKoro coiep>kaHus, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B MIO3HAHMS,



BIIQJICTh BUJAMH JICATEIHLHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUS, €ro HHTEPIpETalluH,
peoOpa30BaHUI0 ¥ MPUMEHEHHIO B PA3IIUYHBIX YICOHBIX CUTYAIIHSIX, B TOM YHCIIE TIPU CO3aHHN
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh  TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTYaJIM3MPOBATh 3ajady, BBIIBUTATh
TUIOTE3Y €€ pelIeHus, HAXOIUTh apTyMEHTHI JJIs JOKa3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napameTpbl ¥ KPUTEPUH PEIICHUS;

AHATM3UPOBATH MOJTYYCHHBIC B XO/I€ PEIICHUS 33]]a49l PE3yIbTaThl, KDUTHUECKH OIICHUBATH
UX JOCTOBEPHOCTbh, IPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIC 3a/1a4H B 00pa30BaTEIHHON NEATEILHOCTH, B TOM
YHCIIe IPH U3YYCHUU (PHU3HUKHY;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh IPUOOPETEHHBIN OIBIT,

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00J1aCTh )KU3HEACITSILHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, PEJIaraTh OPUTHHAIBHBIC ITOIXO/Ibl M PEIICHHS,

CTaBUTH MPOOJIEMBI U 33]1a49H, TOMYCKAOIINE ATbTCPHATHBHBIC PEIICHUSI.

Patora ¢ undopmaunmeii:

BJIQJICTh HABBIKAMH TOJIy4eHUs MHGPOPMAIUU (PU3UIECKOTO COJEP)KAHUS M3 MCTOYHHKOB
pa3HBIX THIIOB, CAMOCTOSITEILHO OCYIICCTBJIATH IIOMCK, aHajiW3, CHCTEMAaTHU3alHUI U
WHTEPIPETANNIO HHPOPMAIIMH Pa3IMYHbBIX BUIOB U (HOPM MPEICTABIICHHS;

OILICHUBATh JIOCTOBEPHOCTHh HUH(OPMAIIHH;

HCIIOJIb30BATh CPEJICTBA HHPOPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPraHU3allMOHHBIX 33Ja4 C COOJIOJICHUEM TpeOOBaHUI
OPrOHOMHUKH, TEXHUKHA OE30MaCHOCTH, TUTHCHBI, PECYPCOCOCPEKEHUS, MTPABOBBIX U ITHUCCKUX
HOPM, HOPM HH(DOPMAITMOHHON 0€30I1aCHOCTH;

CO3MaBaTh TEKCTHl (DU3MUECKOTO COJIEPKAHUS B pa3IUYHBIX Qopmarax ¢ ydEToM
Ha3HAYCHUS MHPOPMALIUH U 1ISJICBOW ayTMTOPHH, BEIOUPAst ONTUMATIbHYIO GOpPMY IIpEACTaBICHUS
Y BU3YaJIM3AIIHH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

OCYIIECTBIATH OOIIEHHE Ha ypoKaX (PU3UKU U BO BHEYPOUHOH AEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HMCIHOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCTOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAMBUAYAJIbHON pabOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX AECUCTBUI C yuy€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEM Ka)KJIOTO 4ICHA KOJUIEKTHBA,

IPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHHU30BBIBaTh W KOOPAMHHPOBATh
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIIST POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KaYeCTBO CBOETO BKJa/a M KaKJIOT0 Y4acTHHKAa KOMaHbl B OOLIUI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBBIE NPOEKTHI, OLIEHMBATh HJEU C IO3ULMU HOBHM3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh IO3UTHBHOE CTPAaTErMYECKOE TIOBEJEHHUE B pA3IUYHbIX CUTYalLUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusanus:

CaMOCTOSITENILHO OCYIIECTBIISATh IMO3HABATENbHYIO JEATEIHHOCTh B 00NacTH (PU3UKU H
ACTPOHOMHUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;



CaMOCTOSITENIFHO COCTAaBJIATH IUIAH PEIEHHs] PacdETHBIX M KAa4eCTBEHHBIX 3ajay, IUIaH
BBIMIOJTHEHUSI TMpaKTU4Yeckoi paboThl € Y4ETOM HUMEIOUIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JTaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JIeJIaTh OCO3HAHHBIM BBIOOp, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

Croco6cTBOBaTH (HOPMUPOBAHHIO U MTPOSIBIICHUIO SPYAULIUU B 0071aCTU (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLUOHAIBHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYal[UsIM, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh, OLECHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIa/IETh HABBIKAMH [TO3HABATEIBHOMN pe(IeKCUU KaK OCO3HAHUS COBEPILIAEMBIX ICUCTBUN U
MBICIIUTENBHBIX MPOIIECCOB, UX PE3YIBTATOB U OCHOBAHUH;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYallu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHHUS 110 UX CHIDKCHHIO,

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAIHU3E PE3YJIbTaTOB AEATEIbHOCTH;

NPUHUMATD ce0s1, TOHUMAast CBOM HEJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAIHU3E PE3YJIbTaTOB JAEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B npouiecce nocTrkeHNs TMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOrPaMMBbI IO (PU3UKE IS
YPOBHSI cpefHero olmiero oOpa3oBaHus y OOyYarOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEIJJIEKT, MPEANoaraonui chopMUPOBaHHOCTD:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CIOCOOHOCTh OHUMATh CBOE SMOILIMOHAIBHOE COCTOSHHE,
BUJICTh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIMOHAIBHON cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOPETyJIMPOBAHNS, BKIIFOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IPHHUMATH OTBETCTBEHHOCTD
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKIIOYAIOUICH CTpeMJIeHHE K JOCTHKCHHMIO eI U YCHexy,
ONITUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/IS M3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHHMMAaTh SMOLIMOHAIBHOE COCTOSHHE JAPYTHX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHHH OOIICHNUS, CIIOCOOHOCTD K COYYBCTBHUIO M COTIEPEIKUBAHUIO;

COLMAIbHBIX HAaBBIKOB, BKJIIOYAIOUIMX CHOCOOHOCTh BBICTPAaWBAaTh OTHOUICHHUS C APYTUMH
JFOIbMU, 3a00THTHCS, IPOSBIISTh MHTEPEC U Pa3pemiaTh KOHMIUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K koniy o6yuenus B 10 kiacce npeqMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y 0OYJAIOLIUXCS YMEHHIA:

JEMOHCTPUPOBATh HAa MpPHUMEpax pojb U MeCTO (U3UKH B (POPMHUPOBAHUHM COBPEMEHHOMN
HAayyHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOTHH, B IPAKTHUECKON
JIeITEILHOCTH JIIOACH;

YYUTBIBATh T'PAHUIIbI IPUMEHEHUS U3YYEeHHBIX (PU3NUYECKUX MOJIENIE: MaTepuanbHas TOUKa,
MHepLHagbHas cucTeMa oTc4Y€Ta, abCOMIOTHO TBEPIOE TEO, UACATBHBIN ra3, MOJENIN CTPOCHUS
ra3oB, JKUAKOCTEH M TBEPIBIX TeJ, TOUEUHBIN IEKTPUUECKUI 3apsil MPU PEeLUIeHUN (PU3UUECKUX
3ajay;

pacrio3HaBaTh (u3nYeckue sBJICHUS (TpoLecchl) U OOBSICHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHHUsS BeUIecTBa M DJIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NajeHue Tel,



JIBUKEHHE TT0 OKPYKHOCTH, HHEPITUS, B3auMoieicTBUE Tel, nuddy3usi, OpOyHOBCKOE ABUKCHHE,
CTpOEHHE KUIKOCTEH U TBEPABIX Tell, K3MEHEHNE 00bEMa Tesl IPHU HarpeBaHUU (OXJIAXKIACHHUH),
TEIJIOBOE pPaBHOBECHE, HCIApEHUE, KOHJCHCAIUs, IUIABIICHUE, KPHUCTAUIM3AINS, KHUIICHHE,
BJIQXKHOCTH BO3/1yXa, OBBIIICHHE JaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM COCY/I€, CBS3b
MEXy IMapamMeTpaMu COCTOSIHHS Ta3a B H30MpOIeccax, IEKTPHU3alus TeJ, B3aUMOJCHCTBHE
3apsIoB;

OMKCHIBATh MEXAaHMUYECKOE IBUKCHHE, WCIONB3Ys (DM3MUECKHE BEIWYUHBI: KOOPJMHATA,
myTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tenla, Cujla, UMITYJIbC Tella, KHHETHYeCcKas
DHEprus, MOTCHIMANbHAS JHEPTHs, MEXaHWYecKas pabdoTa, MEXaHWUYeCKas MOIIHOCTh; IPHU
OMKMCAHUU MPABUILHO TPAKTOBATH (PU3NYECKUI CMBICIT HCIIONIb3YEMbIX BEJIMUHH, X 0003HAUCHUS
U CIMHUIIBI, HAXOIUTh (DOPMYIIBI, CBS3BIBAIONINE MAaHHYIO (DU3UYECKYI0 BETUYHMHY C IPYTHMH
BEJIMYUHAMU;

OMKCHIBATh HW3YYCHHBIE TEIUIOBBIC CBOWCTBA TEN W TEIUIOBBIC SIBJICHUS, WCIIONB3YS
¢dbusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHeprus
XAO0TUYECKOTO JIBIDKEHUS MOJIEKYJ, CpPEIHEKBaapaTUYHAs CKOPOCTh MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, padora raza, Kod()pPUIMEHT MOJe3HOro AEUCTBUSA TEIJIOBOIO
JIBUTATEIIS; TIPH OMTUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUECCKHUI CMBICI HCITOJIb3yEMbIX BEJTUYHH,
uX O00O3HAYeHHWS U EAUHHIBI, HAXOIUTh (POPMYJBI, CBS3BIBAIOIIUE JaHHYIO (PUINYECKYIO
BCJIMYMHY C APYTHUMH BEITUIHHAM;

ONKCHIBATh H3yYEHHBIC AJIEKTPUUYECKHUE CBOMCTBA BEIIECTBA U JJEKTPUUECKUE SIBJICHHS
(mpouiecchl), UCHIONIB3YS (PU3NYECKUE BEIUYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPa3sHOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBATh (PUIWYCCKUI CMBICT HCIIOJB3yeMbIX BEJIMYUH, WX OOO3HAYCHHUS W CIUHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIMUMHY C IPYTUMU BETUYUHAMU;

AHATM3UPOBATh (U3MUYECKUE TPOIECCHl W SBICHUS, UCTOIB3Ysl (U3NYCCKUE 3aKOHBI H
MPUHIIMIIBLI: 3aKOH BceMupHoro TtsaroteHus, |, I u 1l 3akonst HploToHa, 3akoH coxpaHeHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCA, IIPUHITUI CYTIEPIIO3UIIUN CHJI, IIPUHITUTT
paBHOIPaBUsI UHEPLHUATIBHBIX CUCTEM OTCUETA, MOJCKYISIPHO-KMHETUYECKYIO0 TEOPUIO CTPOCHUS
BCIIICCTBA, TAa30BBIC 3aKOHBI, CBS3b CPEIHEH KWHETUYECKOW JHEPTHH TEIUIOBOTO JIBHIKCHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
IIEKTPUIECKOTO 3apsiia, 3akoH KyiioHa, mpy 3TOM pa3uvarh CIIOBECHYIO ()OPMYIIMPOBKY 3aKOHA,
€ro MaTeMaTU4YEeCKOe BhIPAKEHUE U YCIOBUA (TPaHUIIbI, 00JaCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE TTPUHIIUIIBI JCHCTBHS MAIIUH, TPHOOPOB U TEXHHUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONb30BAHUS B OBCEAHEBHON KHU3HU;

BBITIOJHATh JKCHEPUMEHTBI TI0 WCCIEAOBAHUI0 (DU3UYECKHX SBICHUH W IPOIECCOB C
UCIIONB30BAaHMEM TPSAMBIX W KOCBEHHBIX HW3MEpeHui, Tmpu IToM  (GOpMyIupoBaTh
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHusl, TPOBOAUTH OTBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECCTBIISATh TPSIMBIE M KOCBCHHBIE HM3MEPCHUS (DU3MUSCKUX BEIWYUH, MPH ITOM
BBIOMpATh ONTUMANBHBIN CHOCOO H3MEpEeHUsT M HCMIOJIb30BaTh HM3BECTHBIE METOIBI OICHKH
MOTPELIHOCTEN U3MEPEHUN;

MCCIIEIOBATh 3aBUCUMOCTH MEXTy PU3NYECKUMH BEIMYMHAMHE C UCIIOIB30BaHUEM MPSIMBIX
U3MEpPEHUI, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJIbTAThl IMOJYICHHOM
3aBUCHUMOCTHU (PU3NYECKUX BEJIMYMH B BUJI€ TAOIUI] U TpadUKOB, IeJaTh BEIBOBI 110 pE3yJIbTaTaM
WCCIIC/IOBAHHS,

coOnrofath mpaBuia Oe30MacHOro Tpyda MPH TPOBEACHUM HCCIEIOBAHUN B paMKax
y4eOHOrO0 JKCIIEPUMEHTa, YUeOHO-UCCIICIOBATEIbCKOH M MPOCKTHOW  JEATCILHOCTH C
WCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U JIa0OpaTOPHOTO 000PYAOBAHHUS;

pemats pacuéTHBIC 3a7add C SBHO 3QJaHHON (U3MUYECKON MOJENbI0, HCIOIb3YS
dbuznyecKkre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BHIOMpATh (PU3UUECKYIO
MOJICJTh, BBIJICIATh (U3NYCCKUE BEIMYMHBI M (POPMYJIBI, HEOOXOJWMBIC JJIs €€ pEIICHUS,
MIPOBOAMTH PACU€Thl U OLICHUBATH PEAIbHOCTD MOYYEHHOTO 3HAYCHUS (PU3NYECKO BEeTHUNHBI,



peliaTh KaueCTBEHHbIC 3a/laud: BBICTPAWBATH JIOTHYECKHM HEMPOTHUBOPEUMBYIO IIEMIOUYKY
paccyXJIeHUI ¢ ONOpoi Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;

UCTIOJIB30BATh MPH PELICHUU YUeOHBIX 337a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHU
JUISL TIOMCKA, CTPYKTYpUPOBaHHUsS, HHTEPIPETAllMd U TNPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
HOMYJSIPHON HH(POPMAITUH, TOJTYYEHHON U3 PA3JINYHBIX HCTOYHUKOB, KpUTUYECKH aHAIN3UPOBAThH
MoJIy4aeMyro HHPOPMAIHIO;

NPUBOAUTH MPUMEPHI BKIIAJa POCCHUCKUX M 3apYOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUSA 110 (PU3HKE B TOBCEAHEBHOM )KU3HU JUIsI 00ECTICUCHUS
0e30MacHOCTH IpU OOpaIEHUU ¢ MPUOOPaAMH U TEXHUUYECKUMHU YCTPONCTBAMHU, Ui COXPaHEHUs
3JI0POBBsSI U COOJTIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B rpymIie C BHIMOIHEHUEM PA3IUYHbBIX COL[MAIBHBIX POJIeH, IUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneiiaTh OO0S3aHHOCTH W IUIAHUPOBATh JCATENbHOCTh B
HECTaHJAPTHBIX CUTYallMsX, aJ€KBaTHO OLIEHHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB IPYIIIBI B
pelIeHHEe paccMaTpUBaeMOi MPOOIIEMBI.



TEMATUYECKOE N/IAHUPOBAHUE

10 KN1ACC
Ne HaumeHnoBanue pa3aenoB v TeM IPOrpaMMBbI KomnnuectBo yacos DnexTpoHHBIE (IIUPpOBbIe) 00pa3zoBaTEIbHbIC
n/n Beero||  KontponbHbie [IpakTH4eckue pecypeel
paboThl paboThl

|Pa311e.11 1. ®PU3UKA U METOAbI HAYYHOI'O IIO3HAHUA

1.1 || ®Pusuka 1 METOABI HAYYHOT'O MO3HAHUS 2 BBEJUTE 3HAUCHUE || BBeauTe 3Ha4YeHUe ||[[bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72]]

|I[06aBI/ITL CTPOKY

|I/IT0r0 1o pazjaeiny || 2 ||

[Pazzen 2. MEXAHUKA

2.1 ||Kunemaruka 5 BBE/IMTE 3HAUYCHHE || BBeauTe 3HadeHHe ||[[bubmmoreka [IOK
https://m.edsoo.ru/7f41bf72]]

2.2 ||/lunammuka 7 BBEJUTE 3HAUCHUE || BBeauTe 3Ha4YeHUE ||[[bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72]]

2.3 ||3aKoHBI cOXpaHEHUsI B MEXaHUKE 6 1 1 [[BubnuoTexa [JOK
https://m.edsoo.ru/7f41bf72]]

|I[06aBI/ITL CTPOKY

|I/IT0ro 10 paszeny || 18 ||

|Pa3)1e.11 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IUHAMUKA

3.1 ||OcHOBBI MONEKYISIPHO-KUHETHUECKOW TEOPUU 9 || BBenuTe 3HAUCHME 1 [[bubmnoreka LIOK
https://m.edsoo.ru/7f41bf72]]

3.2 ||OCHOBBI TEPMOAMHAMHKHU 10 1 BBeauTe 3HadeHue ||[[bubmmoreka [IOK
https://m.edsoo.ru/7f41bf72]]

3.3 ||ArperarHble cocTosTHHS BemecTBa. Da3oBbie 5 BBeIWTE 3HAUYCHHE || BBeauTe 3HadeHue ||[[bubmmoreka [IOK

MIEPEXO0/IbI https://m.edsoo.ru/7f41bf72]]

Jl06aBUTh CTPOKY
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No HanmMeHnoBaHue pa3iesioB U TEM IPOrPaMMBI | KomuuecTBo vacoB DnekTpoHHbIe (¢ POBHIE) 00pa30BaTEILHBIE
n/n Beero||  KontponbHbie [IpakTH4eckue pecypeel
paboThl paboThl
|I/ITOro o pazjaeiy || 24 || |
[Paznen 4. JJEKTPOJIMHAMUKA |
4.1 ||9nekTpocTaTHKa 10 || BBenuTe 3HAUCHHE 1 [[Bubmmoteka LIOK
https://m.edsoo.ru/7f41bf72]]
4.2 ||[TocTOsIHHBIN 3NeKTpHUECKUil TOK. TOKH B 12 1 BBeauTe 3HaueHue ||[[bubauoreka [JOK
Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72]]
|I[06aBI/ITL CTPOKY |
|I/IT0r0 110 pasjeny || 22 || |
|I[06aBI/ITI> MOYJTb |
|I[06aBI/ITL pasnen |
|Pe3epBHoe BpeMsi || 2 || || || |
|OBILEE KOJIMYECTBO YACOB I10 [IPOT'PAMME || 68 || 3 [ 3 I |
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NOYPOYHOE N/TAHUPOBAHUE

10 KNIACC
No Tema ypoka KonnuectBo yacon | Hara DIIEeKTpOHHBIE IIUPPOBBIC
/1 Beero|| Kontpomsnsie || Tpaktrueckue || A3Y1eHUA o0pazoBaTenbHBIE PECYPChI
paboThI paboThI
1 ||[[DPu3uka — Hayka o npuponae. Hayunsie MmeToapl mo3Hanus || 1 BBEIUTE BBEIUTE Beenute ||[[bubnmorexa [JOK
OKpYyKarorero mupal] 3HAYCHUE 3HAYCHHE nary |[https://m.edsoo.ru/ff0c32e2]]
2 ||[[Pons u MmecTO (pu3uKku B POPMHUPOBAHUU COBPEMEHHOM 1 BBE/INTE BBE/IUTE Beenute ||[[bubnmorexa [JOK
HAYYHOU KapTHHBI MUPA, B IPAKTHYECKOM JCATEIILHOCTH 3HAYCHHE 3HAYCHHE nary ||https://m.edsoo.ru/ff0c33e6]]
oei | |
3 [[Mexanudeckoe aBrxkeHne. OTHOCUTEIbHOCTh 1 BBEUTE BBEJIUTE Beenute ||[[bubnmoreka [JOK
MEXaHMYECKOro ABmkeHus. [lepemerienue, CKOpoCTb, 3HAYCHHE 3HAYCHHE nary  ||https://m.edsoo.ru/ff0c3508]]
ycKopeHue| |
4 |[[[PaBHOMEpHOE MPSAMOIMHEHHOE IBHKEHHE] | 1 BBEIUTE BBEIUTE BBenute ||[[bubnmorexa [JOK
3HAUYECHUE 3HAUYCHUE naty  ||https://m.edsoo.ru/ff0c3620]]
5 ||[[PaBHOYCKOpEHHOE MPSMOIUHEHHOE IBUKEHHE] | 1 BBEIUTE BBEIUTE Beenute ||[[bubnmoreka [JOK
3HAYCHHE 3HAYCHHE nary |[https://m.edsoo.ru/ff0c372¢]]
6 |[[[[CBoOoagHOE MaseHue. Y ckopeHue CBOOOIHOTO MaIeHus | | 1 BBE/IUTE BBE/IUTE BBequTe ||[[bubnuorexa [IOK
3HAYCHHE 3HAYCHHE nary |[https://m.edsoo.ru/ff0c39cc]]
7 ||[[KpuBonmuHeliHoe ABUKEHUE. J[BIKEHIE MaTepruaIbHON 1 BBEIUTE BBEIUTE BBeaute ||[[bubmamorexa [JOK
TOUYKH MO OKPY>KHOCTH] ] 3Ha4YeHHe 3Ha4YeHHe nary ||https://m.edsoo.ru/ffOc3ada]]
8 ||[[TTpuaiun oTHOCUTENbHOCTH ["ammtes. MaepinaibHbIe 1 BBEIUTE BBEIUTE BBeaute ||[[bubmamorexa [JOK
cuctembl orcyera. [lepsriii 3akoH HetoToHa]| 3HaYEHUE 3HauYEHUE naty ||https://m.edsoo.ru/ffOc3be8]]
9 |[[[Macca tena. Cuna. Ilpuniun cyneprno3unuu cuil. Bropoit 1 BBCJIUTE BBEJIUTE BBeaute ||[[bubmmorexa LIOK
3akoH HproTOHA /T MaTepraaIbHON TOUKH] | 3HAYCHHE 3HAYCHHE nary |[https://m.edsoo.ru/ff0c3be8]]
10 |[[[Tpetuii 3akon HptoTOHa /17151 MaTepHallbHBIX TOUEK] | 1 BBEIUTE BBEIUTE BBenute ||[[bubmmuoteka [IOK
3HAaYCHHE 3HAYCHHE nary |[https://m.edsoo.ru/ff0c3be8]]
11 ||[[3akoH BcemupHOTO TsroTeHus. Cuia Tsokectu. [lepBas 1 BBEJIUTE BBEJIUTE BBeaute ||[[bubmmorexa [IOK
KOCMHUYECKasi CKOPOCTh|] 3HAUEHUE 3HaUCHUE nary  |((https://m.edsoo.ru/ff0c3d00]]
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No Tema ypoka KonnuectBo wacon Hara DIeKTpOHHBIE IIUPPOBHIC

/1 Beero|| Konrponbubie || lpaxtuueckue || 13YICHHS o0pazoBaTenbHBIE PECYPChI

paboThI paboThI

12 ||[[Cuna ynpyrocTtu. 3akoH ['yka. Bec Tenal]] 1 BBE/INTE BBE/IUTE Beenute ||[[bubnmorexa [JOK

3HAYCHUE 3HAYCHHE nary |[https://m.edsoo.ru/ff0c3el8]]

13 ||[[Cuna Tpenus. Koaddunment tpenus. Cuiia 1 BBE/INTE BBE/IUTE Beenute ||[[bubnumorexa [JOK
COIIPOTHBIICHUS MPH JBM)KCHUH TEJa B )KHUIKOCTH HIIK rase]] 3HAYCHUE 3HAYCHHE nary  |[https://m.edsoo.ru/ff0c3f76]]

14 ||[[ITocTynaTenbHOE U BpamaTeIbHOE ABHKEHHE a0COIIOTHO 1 BBEJIUTE BBEJIUTE BBenute ||[[bubmuoreka [IOK
TBEPIOro Tesa. MoMmeHT cuiibl. [leuo cubl. Y cnoBus 3HAYCHHE 3HAYCHHE nmary  |[https://m.edsoo.ru/ff0c41a6]]
paBHOBecHsI TBEPIOTO Tena]]

15 |[[[Ummynbe MaTepuaibHOW TOUYKH, CUCTEMBl MAaTEpUATbHBIX 1 BBEIUTE BBEJUTE BBequTe ||[[bubnuorexa [IOK
To4yek. MIysibC cuitbl. 3aKOH COXpaHEHHS UMITYJIbCA. 3HAYCHHE 3HAYCHHE nary ||https://m.edsoo.ru/ff0c43d6]]
PeaktuBHOE nBUKEHME] ]

16 ||[[PaGoTa u MOUTHOCTH CHIIbI. KuHETHUYECKast SHEPTUs 1 BBEIUTE BBEJUTE BBequTe ||[[bubnuorexa [IOK
MarepuaibHOW Touku. Teopema 00 H3MEHEHUN 3HAYCHHE 3HAYCHHE nary ||https://m.edsoo.ru/ff0c4502]]
KUHETUYECKON AHEpruu| |

17 |[[[TIoTenumansHas 3ueprus. [loTeHunanbHas 3Heprus 1 BBE/IUTE BBEJIUTE BBeaute ||[[bubnuorexa LIOK
yrpyro aepopmupoBaHHOi npyxkuHbl. [loTeHmanbpHas 3Ha4YeHHe 3Ha4YeHHe nary  ||https://m.edsoo.ru/ff0c461a]]
SHEPTHUs TeJla BOJIN3U MOBEPXHOCTH 3eMITH | |

18 ||[[IToTeHIMaNbHBIC U HEMTOTCHI[MAIbHBIE CHIIbI. CBS3b 1 BBEJIUTE BBEJIUTE BBeaute ||[[bubmmorexa [IOK
paboThl HEMOTEHIIUATBHBIX CUII C U3MEHEHHEM 3HaYEHUE 3HauYEHUE naty ||https://m.edsoo.ru/ff0c478c]]
MEXaHUYECKOH SHEPTHH CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKON FHEPTUu]| |

19 ||[[JTaGoparopHas pabota «MccnenoBanue cBsi3u pabOTHI 1 BBEJIUTE 1 Beeaute ||[[1]

CHJIBI C U3MEHEHHEM MEXaHUYECKOUW SHEPruu Tena Ha 3HaYEHUE naTy
MIpUMeEpE PACTSKEHHS] PE3UHOBOTO XKIyTay]|

20 |[[[KorTpompHas padorta o Teme «KuHemarnka. JluHamuka. 1 1 BBEIUTE BBeauTe ||[[bubmmorexa [JOK

3aKOHBI COXPAHEHUS B MEXaHHUKE|] 3HaUCHUE nary |((https://m.edsoo.ru/ff0c4b74]]
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No Tema ypoka KonnuectBo wacon Hara DIeKTpOHHBIE IIUPPOBHIC
/1 Beero|| Konrponbubie || lpaxtuueckue || 13YICHHS o0pazoBaTenbHBIE PECYPChI
paboThI paboThI
21 ||[[OcHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KHHETUYECKON 1 BBEIUTE BBEIUTE Beenute ||[[bubnmorexa [JOK
teopun. bpoyHoBckoe amwkenue. JAuddysus]] 3HAYCHUE 3HAYCHHE nary  |[https://m.edsoo.ru/ff0c4dc2]]
22 |[[[XapakTep IBHXKEHHUS M B3aUMOJICHCTBUS YacTull BemecTsa.|| 1 BBEJIUTE BBEJIUTE seeaute ||[[1]
Mopenu cTpoeHHs Ta30B, JKUJIKOCTEH U TBEPABIX Te| | 3HAUYCHUE 3HA4YCHUE Jary
23 |[[[Macca monekyn. KonmnuectBo Bemectsa. [locrosiHHas 1 BBEJIUTE BBEJIUTE Beeaute ||[[1]
ABorajipo] ] 3HAYEHUE 3HAYEHUE Jary
24 |[[[TemmoBoe paBHOBecue. TeMrieparypa u e€ u3MepeHue. 1 BBEIIUTE BBEJIUTE seeaute ||[[]]
[kana Temnepatyp Llenbcus]] 3HauYEHUE 3HauYCHUE naTy
25 |[[[Aneanbubiit Ta3 B MKT. OcHoBHOe ypaBHeHue MKT]] 1 BBEIUTE BBEIUTE Beenute ||[[bubnmoreka [JOK
3HAYCHHE 3HAYCHHE nary  ||https://m.edsoo.ru/ffOc4fde]]
26 |[[[AOcontoTHas TemmnepaTypa Kak Mepa cpeaHei 1 BBE/IUTE BBCJIUTE Beenute ||[[bubnmoreka [JOK
KAHETUYECKOW SHEPIHHU JIBUKCHUSI MOJICKYJI. Y paBHEHHE 3HAYCHHE 3HAYCHHE nary ||https://m.edsoo.ru/ffOc511e]]
MenaeneeBa-Kianeiiponal ]
27 ||[[3akon [lanbrona. ['a30Bbie 3aKOHBI] | 1 BBEJIUTE BBE/INTE seeaute ||[[]]
3HaYCHHE 3HAYCHHE JaTy
28 |[[[JTabGopaTopHas paboTa «VccnenoBaHue 3aBUCUMOCTH 1 BBEJIUTE 1 seeaute ||[[]]
MeX1y apaMeTpaMy COCTOSTHUS Pa3peXEHHOIO ra3an| | 3HaYEHUE JaTy
29 |[[[A3omporiecchl B HIeATFHOM Ta3e B UX TpaduiecKoe 1 BBEIUTE BBEIUTE BBeauTe ||[[bubmamorexa [JOK
npecTaBiceHue] | 3HaYEHUE 3HauYEHUE naty ||https://m.edsoo.ru/ff0c570e]]
30 ||[[BHyTpeHHSS SJHEPTHS TEPMOTUHAMUICCKOU CHCTEMBI U 1 BBEIUTE BBEIUTE BBeaute ||[[bubmamorexa [JOK
crocoObl e€ n3menenust. KoiamuecTBo TemaoThl 1 padoTa. 3HaYEHUE 3HauYEHUE naty ||https://m.edsoo.ru/ff0c5952]]
BHyTpeHHss sHEprust 0THOATOMHOTO UJI€aIbHOTO Ta3al|
31 ||[[Bunsl Terutonepenavn] | 1 BBEIUTE BBEIUTE BBeauTe ||[[bubmmorexa [JOK
3HAUYEHUE 3HAYEHHUE naTy https://m.edsoo.ru/ff0c5c36]]
32 ||[[Y nenpHas TemnoéMKoCTh BemlecTBa. KonmuecTBo termnotel || 1 BBEIUTE BBEIUTE BBenute ||[[bubmmuotexa [IOK
[pu Tertonepeaayue. AanabaTHbIi mporece]] 3HAYCHHE 3HAYCHHE nmary |[https://m.edsoo.ru/ff0c5¢c36]]
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No Tema ypoka KonnuectBo wacon | Hara DIeKTpOHHBIE IIUPPOBHIC
/1 Beero|| Konrponbubie || lpaxtuueckue || 13YICHHS o0pazoBaTenbHBIE PECYPChI
paboThI paboThI
33 ||[[TIepBblii 3aKOH TEPMOJMHAMUKH M €70 IPUMEHEHHE K 1 BBEIUTE BBEIUTE Beenute ||[[bubnmorexa [JOK
u3omnpoiieccam]| 3HAYCHUE 3HAYCHHE nary  |[https://m.edsoo.ru/ffO0c5efc]]
34 |[[[HeoOGpaTumocTh mporieccoB B mpupoe. Bropoii 3akon 1 BBE/INTE BBE/IUTE Beenute ||[[bubnumorexa [JOK
TEPMOJIUHAMHKH] | 3HAYCHUE 3HAYCHHE nary |[https://m.edsoo.ru/ff0c6230]]
35 ||[[ITpunnun geiictBus u KI1/] TermmoBoii MammHI| | 1 BBEIUTE BBEIUTE BBeaute ||[[bubamorexa [JOK
3HAYCHHE 3HAYCHHE nmary  |[https://m.edsoo.ru/ff0c600a]]
36 ||[[Lluxx Kapuo u ero KIT/]] 1 BBC/IMTE BBCJIUTE seeaute ||[[]]
3HauYEHUE 3HauYCHUE naTy
37 ||[[Oxonoruueckue mpoOIeMbl TEII0IHEPTeTUKH | | 1 BBEIUTE BBEIUTE seeaute ||[[]]
3HA4YCHHE 3HAYCHHE nary
38 ||[[Ob6o6matomuit ypok «MonekynsapHas ¢puznka. OCHOBBI 1 BBE/IUTE BBE/IUTE Beenute ||[[bubnmoreka [JOK
TEPMOJIUHAMHUKN] ] 3HAYCHHE 3HAYCHHE nary |[https://m.edsoo.ru/ff0c6938]]
39 ||[[KonTponbHas paboTa 1o Teme «MonekynspHas Gpu3uka. 1 1 BBE/IUTE BBenute ||[[bubnmorexa [JOK
OCHOBBI TEPMOIUHAMUKI] ] 3HauYCHUE naty  ||https://m.edsoo.ru/ff0c6a50]]
40 ||[[TTapooOpa3oBanue u KoHAeHCanus. VicnapeHue u 1 BBE/INTE BBE/IUTE BBeaute ||[[bubmamorexa [JOK
KHIeHue]] 3HaYEHUE 3HauYEHUE nary ||https://m.edsoo.ru/ff0c63b6]]
41 ||[[[AGcomtoTHas 1 OTHOCUTENbHAS BIAKHOCTh BO3IyXa. 1 BBEIUTE BBEIUTE BBequTe ||[[bubnuorexa [IOK
Hacermennsrii map]] 3HAYCHHE 3HAYCHHE nary  |[https://m.edsoo.ru/ff0c64d8]]
42 |[[[TBépnroe Teno. Kpucrananueckue 1 aMopQHbIe Tena. 1 BBCJIUTE BBEJIUTE BBeaute ||[[bubmmorexa LIOK
AHHM30TPOITUS CBOMCTB KPUCTALIOB. JKUIKHE KPUCTAILITBI. 3HAYCHHE 3HAYCHHE naty  ||https://m.edsoo.ru/ffOc65f0]]
CoBpeMeHHbIE MaTepHaIbl | |
43 ||[[IInaBneHue U KpUcTaNIM3anus. Y AeTbHas TeIIoTa 1 BBEIUTE BBEIUTE BBequTe ||[[bubnuorexa [IOK
wiaBneaus. Cyonumarus|]| 3HAaYCHHE 3HAYCHHE nmary  |([https://m.edsoo.ru/ff0c6708]]
44 |[[[YpaBHEHHE TETUIOBOTO Oaanca]| 1 BBE/INTE BBE/IUTE BBeauTe ||[[bubmmorexa [JOK
3HAUYEHUE 3HAYEHHUE naTy https://m.edsoo.ru/ff0c6820]]
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No Tema ypoka KonnuectBo wacon Hara DIeKTpOHHBIE IIUPPOBHIC
/1 Beero|| Kontporsnsie || Mpaktrueckue || A3Y1eHUA o0pazoBaTenbHBIE PECYPChI
paboThI paboThI
45 |[[[DnexTpu3anms Tea. DaeKTpuyecKuii 3apsia. [[Ba Buna 1 BBEIUTE BBEIUTE Beenute ||[[bubnmorexa [JOK
AJIEKTPUUECKUX 3apsiIOB]] 3HAYCHUE 3HAYCHHE nary |[https://m.edsoo.ru/ffOc6bcc]]
46 |[[[TIpoBOIHUKH, TUIIEKTPUKH U TTOJYIPOBOIHUKH. 3aKOH 1 BBEIUTE BBEIUTE Beenute ||[[bubnumorexa [JOK
COXPaHCHHS AJICKTPUUECKOTO 3apsiia]] 3HAYCHUE 3HAYCHHE nary |[https://m.edsoo.ru/ffOc6bcc]]
47 ||[[B3aumoneiicTBue 3apsiioB. 3akoH Kynona. Toueunslit 1 BBE/IUTE BBEJIUTE BBenute ||[[bubmuoreka [IOK
AIIEKTPUUCCKU 3apsi]] 3HAYCHHE 3HAYCHHE nmary  |[https://m.edsoo.ru/ffOc6ce4]]
48 ||[[Hanmpsok€HHOCTB 3IeKTpudecKoro moss. [IpuHmmm 1 BBEIUTE BBEIUTE BBenute ||[[bubnmorexa [JOK
CYIEPIIO3UIIMHU DIICKTPUUYCCKHX ToNIeh. JInHuu 3HAYCHHUE 3HAYCHHUE naty ||https://m.edsoo.ru/ffOc6df2]]
HaIpsHKEHHOCTH ||
49 ||[[Pabota cwt anekTpocTarndeckoro moss. [ToTrermmar. 1 BBE/IUTE BBE/IUTE BBenute ||[[bubnmorexa [JOK
PaszHocTh noteHIuaios]] 3HAYCHHUE 3HAYCHHUE naty  ||https://m.edsoo.ru/ffOc6f00]]
50 |([[[TIpoBOMHUKH U AUAICKTPHUKH B JEKTPOCTATHICCKOM Tone.|| 1 BBEIUTE BBEIUTE BBenure ||[[bubnmorexa [JOK
JluanexTpudeckas MPOHUIIAEMOCTB || 3HAYCHHUE 3HAYCHHUE naty ||https://m.edsoo.ru/ff0c7018]]
51 ||[[DnexTpoémkocTh. Konaencarop]] 1 BBEIUTE BBEIUTE Beenute ||[[bubnumoreka [JOK
3HAYCHHE 3HAYCHHE nmary |[https://m.edsoo.ru/ff0c7126]]
52 |[[[2neKTpo€MKOCTh MIOCKOTO KOHAEHCATOPA. DHEpTrHsl 1 BBCJIUTE BBEJIUTE BBeaute ||[[bubmmorexa LIOK
3apsHKEHHOT0 KOHIeHcaTopa| | 3HAYCHHE 3HAYCHHE nary |[https://m.edsoo.ru/ff0c72c0]]
53 |[[[J/TabopaTopHas paboTa "M3mepeHue 31eKTpOEMKOCTH 1 BBEJIUTE 1 Beeaute |([[]]
KOHJIeHcaTopa']] 3HAYEHUE Jary
54 |([[[[TpuHIIMT NeficTBHUS M TPUMEHEHUE KOHACHCATOPOB, 1 BBEJIUTE BBEIINTE Beeaute ||[[1]
KOMUPOBAJIBHOTO afmapara, CTpPyHHOTO IPUHTEpA. 3HaYEHUE 3HauYEHUE naTy
DneKkTpocTaTUYeCKas 3aluTa. 3a3eMIIeHne
ANEKTPOTpUOOpoB]|
55 ||[[DnexTpuuecKuii TOK, YCIOBHUS €T0 CYIIIECTBOBAHHUS. 1 BBEJIUTE BBEJIUTE Beeaute |([[1]
[Tocrosunsiil Tok. Cuna Toka. Hanpsixenue. 3HaUEHUE 3HaUEHUE Jaty

Conporusnenne. 3akoH OMa Juisi yyacTKa LenH| |
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No Tema ypoka KonnuectBo wacon Hara DIeKTpOHHBIE IIUPPOBHIC
n/n Beero|| Konrponbubie || lpaxtuueckue || 13YICHHS o0pazoBaTenbHBIE PECYPChI
paboThI paboThI

56 ||[[TIocnenoBaTenbHOE, TAPAILIEIHHOE, CMEIIAHHOE 1 BBEIUTE BBEIUTE Beenute ||[[bubnmorexa [JOK
COeIMHEHUE MPOBOIHUKOB. JlabopaTopHas pabora 3HAYCHUE 3HAYCHHE nary |[https://m.edsoo.ru/ff0c74f0]]
«M3yueHne cMenaHHOr0 COCIMHEHUS PE3UCTOPOBY| |

57 |[[[PaboTa 1 MOIIHOCTH IITEKTPUUYECKOTO TOKA. 3aKOH 1 BBE/IUTE BBE/IUTE BBeaute ||[[bubamorexa [JOK
JIxoyins-Jlennal | 3HAYCHHE 3HAYCHHE nmary  |[https://m.edsoo.ru/ff0c7838]]

58 ||[[3akon Oma 115t IOJTHOM (3aMKHYTO) SJIEKTPUUYECKON 1 BBE/INTE BBE/IUTE Beenute ||[[bubnmorexa [JOK
nenu. Koporkoe 3ambikanue. JlaboparopHas pabota 3HAYCHHE 3HAYCHHE nary ||https://m.edsoo.ru/ffOc7ae0]]
«U3mepenne D/1C ucToyHnka Toka U €ro BHYTPEHHETO
COTPOTHUBIICHUS] |

59 ||[[DnexTpoHHas MPOBOIUMOCTb TBEPABIX METAIIIOB. 1 BBEJIUTE BBEJIUTE seeaute ||[[1]
3aBHCUMOCTH COPOTHUBIICHHUS METAJUIOB OT TEMIIEPATYPHI. 3HAaYCHHE 3HAYCHHE nary
CBepXInpoBOAUMOCTH| |

60 |[[[DnexTpuyeckuii TOk B Bakyyme. CBOMCTBA ANEKTPOHHBIX 1 BBEIUTE BBEIUTE seeaute ||[[]]
My4KOB] ] 3HAYEHUE 3HAYEHHUE Jary

61 |[[ITomympoBOIHUKH, UX COOCTBEHHAS U MIPUMECHAs 1 BBCJIUTE BBEJIUTE BBeaute ||[[bubmmorexa LIOK
npoBoauMocTh. CBOCTBA p—N-Miepexoa. 3HAYCHHE 3HAYCHHE nary ||https://m.edsoo.ru/ffOc84ae]]
[TomynpoBoIHUKOBBIE TPUOOPHI] |

62 |[[DnexTpuueckuii TOK B pacTBOpax M pacrjiaBax 1 BBCJIUTE BBEJIUTE BBeaute ||[[bubmmorexa LIOK
AJIEKTPOJIMTOB. DICKTPOIUTHYUECKAS TUCCOIIHALIHS. 3HAYCHHE 3HAYCHHE nary  |[https://m.edsoo.ru/ff0c82ba]]
Onektponus]]

63 |[[[DnekTpuueckuii TOK B razax. CaMOCTOSITEILHBIN U 1 BBEIUTE BBEIUTE BBeaute ||[[bubmamorexa [JOK
HECaMOCTOSITeNbHBIN pa3psa. Monnus. [Tna3mal] 3HaYEHUE 3HauYEHUE naty ||https://m.edsoo.ru/ffOc84ae]]

64 |[[DnexTpuueckne MpuOOPHI U YCTPOICTBA U UX 1 BBEJIUTE BBEJIUTE BBequte ||[[bubmmorexa LIOK
npakTHYecKoe npuMeHeHue. [IpaBuiia TeXHUKH 3HAYCHHE 3HAYCHHE naty  ||https://m.edsoo.ru/ffOc86fc]]

6e30macHOCTH] |
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No Tema ypoka KonnuectBo wacon | Hara DIeKTpOHHBIE IIUPPOBHIC
/1 Beero|| Konrponbubie || lpaxtuueckue || 13YICHHS o0pazoBaTenbHBIE PECYPChI
paboThI paboThI
65 ||[[O6o0marommii ypok «JIeKTpOIuHAMUKA] | 1 BBE/INTE BBE/IUTE Beenute ||[[bubnmorexa [JOK
3HAYCHUE 3HAYCHHE nary |[https://m.edsoo.ru/ff0c88be]]
66 ||[[KonTposbHas paboTa 1mo Teme «IeKTPOCTaTHKA. 1 1 BBE/IUTE Beenute ||[[bubnumorexa [JOK
[TocTOSTHHBII ANIEKTPUUECKHA TOK. TOKH B pa3iIMYHbBIX 3HAYCHHE nary ||https://m.edsoo.ru/ff0c8a8a]]
cpenax»|]
67 ||[[Pe3epBubIii ypok. KonTpoasHas padbora mmo teme 1 BBE/INTE BBE/IUTE Beenute ||[[bubnmorexa [JOK
"DnekTpoauHamMuKa ]| 3HAYCHHE 3HAYCHHE nary |[https://m.edsoo.ru/ff0c8c56]]
68 |[[[Pe3epBHbIil ypok. OGoOmaronuii ypok mo remam 10 1 BBEIIUTE BBEIIUTE Beenute ||[[bubnmoreka IJOK
Kiacca]] 3HAYCHHE 3HAYCHHE nary ||https://m.edsoo.ru/ff0c8f6c]]
|I[06aBI/ITL CTPOKY
|OBIIIEE KOJIMYECTBO YACOB I10 I[IPOTPAMME | 68 | 3 I 3 |
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