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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUWA U TpeOOBaHUIl K pe3yipTaTaM
OCBOCHHSI OCHOBHOUM 00pa30BaTENbHOM Mporpammbl, mnpeactaBieHHbx B OI'OC
COO, a Takxke c yud€roMm (QeaepanbHOl paboueil MmporpaMMbl BOCIHMTAHHS U
KOHUENIMU TpenojaBaHus ydeOHoro mpeamera «@Dusnka» B 00pa3oBaTeNbHbIX
OprasHu3anusiax Poccuiickon ®denepauuu, peanu3yromux OCHOBHBI€
o0Opa3oBaTebHbIE MPOrPAMMBI.

Copnepxkanrue mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTHHbI MuUpa oOydaromuxcs 10 kimaccoB mpu oO0ydeHUH
ux ¢u3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO MOJIX0/a.
[Iporpamma mo ¢usuke coorBercTByeT TpedoBanusim @DOI'OC COO «
IUIAHUPYEMBIM JTUYHOCTHBIM, MTPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTaM
oOy4eHMsI, a TaKXKE€ YUYMTHIBAET HEOOXOJIMMOCTh peaJU3allh MEXKIPEIMETHBIX
CBA3€H (PU3UKU C €CTECTBEHHO-HAYYHBIMU Yy4e€OHBIMHM mpeameTramMu. B Hel
OIPENENSAIOTCS OCHOBHBIE LIEIM M3y4YeHUs (U3UKH HAa YPOBHE CPEIHEro OOIIero
0o0pa3oBaHUsl, TNIAHUPYEMBIE PE3YyIbTaThl OCBOCHHUSI Kypca (DU3UKHU: JTUYHOCTHEHIE,
MeTarpeMeTHbIe, MpeMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYAET:

e IJTAHUPYEMBIE PE3YJIbTAThl OCBOCHMS Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YJAbTAThI IO F0JIaM 00yUYEHUS;

e cozepxaHue yueOHOro npenmMera «@u3nkay 1o rogam oOyueHus.

du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAaX MPUPOJbI, BHICTyMHas B
KayecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMI 00 okpyskaromiemM mupe. [IIKoabHBIN Kypc PU3HKN — CHCTEMOOOpa3yOIIUi
JUISl €CTECTBEHHO-HAYUHbBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DU3UUYECKHE 3aKOHbI
JeXaT B OCHOBE IIPOILIECCOB M SBJICHWM, HW3ydyaeMbIX XHMHEH, OHOJIOTHeH,
buznueckorr reorpadueld u acTpoHoMmuei. Mcmonap3oBaHWE H aKTHBHOC
npuMeHeHue (U3MYECKUMX 3HAHUW  ONpelessieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaTEpHUAJIOB C 3aJaHHBIMU CBOMCTBAMHU M JPYTHUX.
N3ydyenne Qu3MKu BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTHUHBI MHUpa OOydaromuxcs, B (popMHpOBaHUE yMEHUN MPUMEHSTh
HAy4YHBIN METO]] TO3HAHUS MIPH BHIMOJIHEHUU UMHU Y4E€OHBIX UCCIIEIOBAHUIA.

B ocHoBy kypca ¢usuku miis ypoBHsS cpemaHero oOmiero oOpa3oBaHMs
NOJIOKEH psAJd HUAEH, KOTOpble MOXXHO paccMaTpUBaThb KakK IPUHLHUIBI €ro
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTUYECKU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3lesioB (DU3MKU, BKIIOYAET KaK
BOTIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOMN (hU3UKHU.

Hoes cenepanuszayuu. B COOTBETCTBMM € HEW Marepuan Kypca (PU3MKH
o0beAMHEH BOKPYr (Qu3nueckux Teopuid. Beaymum B Kypce sBisieTcs
(opMupoBaHuE NPEACTaBICHUNA O CTPYKTYPHBIX YPOBHSIX MaT€pHUM, BEUIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzanusi mOpeanojarae€T HUCIOIb30BaHUE
T'YMaHUTAPHOTO TMOTEHIMaIa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3U PAa3BUTHUSA
¢u3ukun Cc pa3BUTHEM OOIIecTBa, a TakKkKe€ C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU IPOOJIEMAMH.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanu3yercss MNOCPEACTBOM BBEIEHUS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX OKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTUEM TEXHHKU M TEXHOJOTUW, a TakkKe OOCYXICHHS
npo0JIeM pallOHAIBHOTO MPUPOIOIIOIb30BAHUS U SKOJIOIMYECKON 0€301aCHOCTH.

Crep:KHEBBIMU 3JIEMEHTAMHU Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUEe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpPE MOCTPOCHUS (PU3UYECKON TEOPUHU, POIH (PYHIAMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX IPEACTABICHUSAX O MPUPOAE, TPAHMUIAX
OPUMEHUMOCTH TEOPUH, MJi1 ONUCAaHUS €CTECTBEHHO-HAyYHbIX SIBJICHUH U
IIPOIIECCOB).

CHCTeMHO-AESITEIbHOCTHBIN MOAX0/I B Kypce (U3HKH peallu3yercs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIIEPUMEHTAIBHON JEITeIbHOCTH O00YYaroIIUXCs.
Jlns  GazoBoro ypoBHS Kypca (U3HMKM — 3TO MCIOJIB30BAHUE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpbIE B MporpammMe 1o ¢usnke oObEIUHEHBI B OOIIMI CNHMCOK YYEHUYECKUX
PAKTUYECKUX paboT. BhIeneHrne B yKa3aHHOM IepedyHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JJIi KOHTPOJSL W OLEHKH, OCYIIECTBISAETCA Yy4YaCTHUKAMHU
00pa30BaTeIbHOrO TpOLEcCa HUCXOJs U3 OCOOCHHOCTEW IUJIaHUPOBAHUS U
ocHamieHus kabunera ¢Gusuku. Ilpu 3TOM oOecmeunBaercss OBIaFcHUE
OOy4YarOIIMMHUCS YMEHUSIMU NPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIEIOBAHMS
3aBUCUMOCTEN (PUM3MYECKUX BEIMYMH M TOCTAaHOBKY OIBITOB IO IPOBEPKE
NPEAJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHWE yIENAETCS PEUIEHUI0 PAcdETHBIX M KadyeCTBEHHBIX
3amad. IIpu 3TOM U1l pacyE€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4yM C SIBHO
3a1aHHOM (PU3UYECKOIN MOJIETIBIO, MTO3BOJISIOIINE MPUMEHSITh U3yYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjena Kypca, TaK W WHTETpUPYS 3HAHHS U3
pa3HbIX paznenoB. [ KayecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUN M MPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrolue BbIOOpa (PU3MUECKON MOJeNu ISl CUTYyallMd MPaKTUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECTICUCHHIO Yy4eOHOro Tipoliecca 0a30BbIi ypOBEHb Kypca
(bU3MKHM HA YPOBHE CPEAHEr0 00IIEro 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBHUAX
NpeIMETHOro KaOuHeTa (U3MKU WM B YCJIOBHUSX HMHTEIPUPOBAHHOIO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAy4YHOro IMKiIa. B xabuHere (U3MKM OHKHO OBITH
HeoOXoMuMoe JabopaTopHOE O00OpYyIOBaHHWE [Jisi BBIMOJTHEHUS YKa3aHHBIX B
nporpamMme Mo (pU3MKe YYCHUYECKHX MPAKTUYECKHX PaboT M JIEMOHCTPAIMOHHOE
o0opyioBaHuE.

JHlemoHcTpanimonHoe oOopyaoBaHue (GOPMHUPYETCS B COOTBETCTBHM C
NPUHIIUTIOM MHHUMAJIBHOW JOCTAaTOYHOCTH W  OOECIEYMBAET IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIOYEBBIX JEMOHCTPAIM s
UCCJIEIOBAHUSA  HW3Y4YaeMbIX SIBJIEHUW M  MPOILIECCOB, HOMIUPUYECKUX U
dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHUIA.

JlaGopaTtopHoe 000pydOBaHUE JJIsi YUYEHMUECKHUX MPAKTUYECKUX padoT
dbopMupyeTCs B BUAC TEMAaTHYCCKUX KOMIUIEKTOB M 00ECIIEUYHMBACTCS B pacuere
OJTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTHYeCKUe KOMIUIEKTHI
71a00paTOPHOTrO OOOpPYJIOBAHUS JIOJDKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W ITU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ LIU(POBBIX J1a0OpATOPHUI.

OCHOBHBIMHU LIEJIIMH U3yU€HUS (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIOTCS:

e (opmupoBaHue wuHTEpeca W CTPEMJICHHS OOY4YaIOIMUXCA K HAYYHOMY
U3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUIA O HAYYHOM METOJIe TTO3HAHUS U (popMuUpOBaHUE
HCCIIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KAaK pe3yibTaTa W3YYCHUS
OCHOB CTPOEHMsI MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHue yMmMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bu3HUecKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue TpeacTaBICHUH O ponu (PU3UKU I Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.

JlocTikeHnne HTUX 1enei o0ecreurnBaeTcsl perieHueM CIeIyIonuX 3a1ad B

npolecce u3ydeHus Kypca (U3MKH Ha yPOBHE CPEIHEro 00IIero o0pa3oBaHus:



e nmpuoOpeTeHue  CHUCTEeMbl  3HaHUH 00 oommx  (uU3nUecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIIOYAs MEXaHHUKY,
MOJIEKYJIIpHYIO (U3UKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI aCTPO(DHU3UKH;

e (opmupoBaHre yMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHUS  JUIS
OObsICHEHHsSI (U3MYECKUX SIBJICHUH B TPUPOAE U I TNPUHATHUSL
MMPAKTUYECKUX PEUICHUM B IIOBCEIHEBHOW KU3HU;

e OCBOEHHE CIOCOOOB pEHIEHUS pa3IUYHbIX 33Jad C SBHO 3aJaHHOMU
bu3znueckoil MoOnenblo, 3ajay, MOAPa3yMEBAIOLIUX CAMOCTOSTEIbHOE
co3ganue (pu3nUecKoit MOJICNH, aICKBATHOM YCIIOBHUSM 3aJ1a4H;

e TOHMMaHHE (PUBNYECKUX OCHOB M MPHUHIIUIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIUAHUSA HA OKPYKAIOLIYIO
cpeny;

e OBJIAJICHHUE METOJIaMH CaMOCTOSITEILHOIO IUIAHUPOBAHUSA U MPOBEICHUS
¢u3nyecKkux HKCIEPUMEHTOB, aHaIW3a M WHTEpIpeTanuu WHPOpMaIuy,
OIIPEIETICHUS] TOCTOBEPHOCTH ITOJIYYEHHOT O PE3YIIbTATA;

e CO3/JaHUE YCJIOBUH ISl PA3BUTHA YMEHUN MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOM JEATENBHOCTH.

[Iporpamma BKIIIOYAET IUIAHUPYEMbIE PE3YJIbTaThl OCBOEHUS Y4EOHOIO

npeaMeTa, coaep)kaHue ydeOHOro mpeamMera M OpHUEHTHpOBaHa Ha paboTy I
yueOHuKaMm : «dusuka 10 kmacey, I'. . Makumies, -M: TIpocsemenue, 2020t

Ha u3yuenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CpPEAHEro OOIIEro
oOpaszoBaHus oTBoAUTCS 4YacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJIEP KAHUE OBYUEHUSI
Paznen 1. ®u3uka U MeTOAbI HAYYHOT'O IIO3HAHUSA

dusuka — HayKa o npupoje. Hayunbie MeTOAbI TO3HAHUS OKPY’KAIOIIETO MUPA.
Ponp skcrnepuMeHTa W TEOPUM B MPOILIECCE TMO3HAHMS TPUPOBLI. DKCIIEPUMEHT B
busuke.

MopenvpoBanue (Gpu3nuecKux SBJICHUNH M TpoilecCoB. HayuHble THUIIOTE3BI.
dusnueckre 3aKOHbI M TEOpUHU. ['paHUIBI MPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB.
IIprHIAT COOTBETCTBHS.

Ponb u Mecto puzuku B popMUpPOBAHUM COBPEMEHHON HAYYHOM KapTHUHBI MUPA,
B MPAKTUYECKOMN JICITEILHOCTH JIFOJEH.

Jlemoncmpayuu

AHasioroBsie U U(POBLIE U3MEPUTENbHBIE NPUOOPHI, KOMIBIOTEPHBIE TATUHUKHU.

Pa3zgena 2. Mexanunka

Tema 1. Kunemamuka

MexaHnnueckoe naBuKeHHE. OTHOCUTENBHOCTh MEXAHMYECKOTO JBHXKEHUSI.
Cuctema orcuéra. TpaekTopus.

Ilepemernienne, CKOpPOCTh (CpeIHsSsE CKOPOCTh, MTHOBEHHAss CKOpPOCTb) U
YCKOPEHHUE MaTepHAIbHOM TOYKHM, HMX MPOEKIIMU HAa OCU CHUCTEMbl KOOpJIHMHAT.
CrnoxeHue nepeMeIeHnl U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpEHHOE TpsIMOJIMHENWHOe JBiKeHue. ['paduku
3aBUCUMOCTH  KOOPJIMHAT, CKOPOCTHU, YCKOPEHMs, TyTH H TepeMelieHUs
MaTepuaibHON TOYKU OT BPEMEHH.

CBobOonHOe nazieHue. Y ckopeHrue CBOOOIHOTO aAeHUs.

KpuBonuueitnoe nBrxenue. JBmxeHrne MaTepruaaibHON TOYKH MO OKPYKHOCTH C
IIOCTOSIHHOM II0 MOJYJII0 CKOPOCTBIO. YTJIOBAasl CKOPOCTb, JIMHEWHAss CKOPOCTb.
[lepuona u yactora obpamenus. [{leHTpocTpeMuTeIpHOE YCKOPEHHE.

TexHudyeckre YCTpPOICTBA U MPAKTUYECKOE IPUMEHEHUE: CIHUJIOMETP,
JBIKEHHUE CHAPSA0B, LIEMTHBIE U PEMEHHBIE MTepeJavu.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETa, WLIIOCTPALMS KUHEMATHUYECKHUX XapaKTEPUCTHUK
JBUKCHHUSL.

[IpeoOpazoBaHue IBUKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEKEHHOM MMPOCTPAHCTBE.

HaGntonenne nBukeHus Tena, OpOIIEHHOrO IO YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenune yckopeHust CBOOOTHOTO MaiCHMUS.

HanpagieHue CKOpoCTH pH IBUKEHUHU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol



N3ydyeHne HEpaBHOMEPHOTO ABHKEHUSA C LEJIbK OMPEACICHHS MIHOBEHHOM
CKOPOCTH.

HccrnenoBaHne COOTHOIIEHUS MEXAY IYTAMH, HPOWJICHHBIMM TEJIOM 32
MOCJICIOBATENbHBIE  PAaBHBIE MPOMEXKYTKHM BPEMEHUM I[PHU PABHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydeHue NBUKEHUS 1IapUKa B BA3KOM )KUKOCTH.

N3ydyenue nBmKeHHs Tela, OpOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[TpuHIMT OoTHOcUTelIbHOCTH [ amues. ITepBeiii  3akon  HeroToHAa.
NueprmanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HetoToHa st
MaTepuaIbHOW TOUKU. Tpernid 3akoH Hpl0TOHA 1J1s1 MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuia tsixectu. [lepBas kocmuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (okosi, ckojbxeHus, kauenus). Cuna tpenus. Cyxoe
tperue. Cuna TpPEeHHsI CKOJNBXKEHHsI M cwia TpeHus mokos. KoadduimeHnt tpeHws.
Cuna conpoTUBIICHUS NIPU IBUKEHUU TEJIa B KUJKOCTH WJIU rase.

[TocTynarenbHOE U BpalllaTelbHOE JIBUKEHHE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CuiIbl OTHOCHUTEIBHO OcH BpamieHus. [liedo cunbl.  YcnoBus
paBHOBECUS TBEPAOIrO TENA.

TexHuueckue YCTpPOWCTBA U MPAKTUYECKOE TMPUMEHEHUE: MOJIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SBnenue nHepIUN.

CpaBHeHME MacC B3aMMO/JICMCTBYIOIINUX TEJ.

Bropoii 3axkoH HproToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AedOpMaIvu.

HesecomocTts. Bec Tena rpu yCKOpEHHOM NMOJABEME U T1aJICHUN.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBust paBHOBECHs TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3ydyenune nBmkeHus OpycKa 1o HaKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHII YINPYTOCTH, BO3HHUKAKOIIMX B MPYKUHE U
PE3UHOBOM 00pasile, OT ux AehopMaluu.

HccnenoBanue ycaoBUid paBHOBECUS TBEPAOIO TeJa, UMEIOUIEr0 OCh BPAILICHUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuke



NMnynbc MaTepuanbHOW TOYKHM (Tella), CHCTEMbl MAaTE€pUaJbHBIX TOYEK.
NMmnynec cwibl U W3MEHEHUE HMIIYJIbCa TENa. 3aKOH COXPAaHEHUs HMITYJIbCa.
PeaktuBHOE 1BMKEHME.

PaGota cuibl. MOIITHOCTD CHITBI.

Kunernueckass »Heprusi MaTepHaJbHOW TO4YkM. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[TorenmnumanbHas sHeprus. [loTeHuanpHas sHEprus yrnpyro aehopMupoBaHHON
npykuHsbl. [loTeHunanbHas sHEprus Teiaa BOJIU3U OBEPXHOCTH 3EMIIH.

[loTeHunanbHble U HEMOTEHUUAIbHbIE CUJIbl. CBS3b PaOOThI HEMOTEHIUATBHBIX
CWJI C H3MEHEHHEM MEXaHWYECKOW SHEPruU CHUCTEMBl Tel. 3aKOH COXPaHEHHUs
MEXaHUYECKON SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuueckue YCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPYKUHHBIN ITUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexoa NoTeHUIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3ydyenue aOCONIOTHO HEYNpPyroro yjaapa C NOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

UccnenoBanue cBs3M pabOThl CHIBI C W3MEHEHHEM MEXAaHWYECKOW SHEpruu
TeJIa Ha IPUMEPE PACTSKECHUS PE3UHOBOIO XKI'yTa.

Paznen 3. MoJsiekyasipHast QU3MKAa U TEPMOJAMHAMMKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH W HUX OMNBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. [Auddys3us. Xapakrep ABWKEHHS U
B3aMMOJICMCTBUS YACTUIL BellecTBAa. MOIENnu CTpOEHHS Ta30B, )KUJIKOCTEN U TBEPABIX
Ten U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3TUX Mojenei. Macca u pa3Mepsl
mounekyn. KonnuectBo BemectBa. [locrossHHas ABoraapo.

TemnoBoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkama Temmeparyp
Llenbcus.

Mopnens nneanpsHOro raza. OCHOBHOE YpPABHEHHE MOJIEKYISAPHO-KMHETUYECKON
TEOpUM UACANbHOrO ra3za. AOCONMIOTHas TeMilepaTypa Kak Mepa CpeaHen
KMHETUYECKOW SHEPIHM TEIUIOBOrO IBMKEHUs dvactul raza. lllkama temmepatyp
KenbBuna. ['a3oBele 3akoHbl. YpaBHeHune MenaeneeBa—Knaneipona. 3akoH
JHanbrona. M3onpoueccsl B UA€aIbHOM ra3e ¢ MOCTOSSHHBIM KOJMYECTBOM BEIIECTBA.
['pacduueckoe mpeacTaBieHre U3OMPOIIECCOB: U30TEPMa, U30X0pa, U300apa.



TexHu4yecknue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OGapoMerp.

Jlemoncmpayuu

OnbIThI, JIOKa3bIBAIOIIME JAHMCKPETHOE CTPOCHHME BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTNHEHUM.

OnpIThl 110 TUDPY3UH )KUIKOCTEH U ra3oB.

Mopenbs OpOyHOBCKOT'O JIBHKEHHUS.

Mogpens onbita lTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYyILIECTBOBAHHE MEKMOJIEKYIIIPHOTO
B3aUMOJECHCTBHUS.

Mozens, WILTIOCTPUPYIOIIAs IPUPOLY AABJICHMS ra3a Ha CTEHKHU COCYa.

OneIThl, WUIIOCTPUPYIOIIME YpPAaBHEHHE COCTOSHMS  HWACAIBHOIO  rasa,
M30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEPEHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3IyXa B HEMl.

HccnenoBanne 3aBUCHMOCTH MEXKIY MAPAMETPAMHU COCTOSHMS Pa3pPEKEHHOTO
rasa.

Tema 2. Ochosbl mepmoOuHamMuKu

TepmonnHamuyeckass cucTteMa. BHYTpPEHHssI DSHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl e€ m3meHeHus. KoiauuecTBo Temnorsl U pabora. BHyTpeHHss
SHEPIUs OJIHOATOMHOTI'O U€aJTbHOTO rasa. Bunsl TEIUIONEpeaauH:
TEIJIONPOBONHOCTh, KOHBEKLMS, W3JIy4YEHHE. Y I€IbHAas TEIUIOEMKOCTh BELIECTBA.
KonnyecTBo TEItoTel npu Temionepesaye.

[lonsitue 00 anuabaTtHOoM mpouecce. IlepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHrne mepBOro 3akoHa TEPMOAMHAMHMKM K wH3ompoueccaM. ['paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmonnHamuku. HeoOpatumMocTh poO1IeCCOB B MPUPO/IE.

TeroBbie Mamunbl. [IpuHIMNBL qecTBUS TeIOBbIX MaliuH. [Ipeobpa3oBanus
DHEPruM B TemIOBbIX MammHax. KosdduiumeHnt mnome3Horo nelcTBUS TEIMIOBON
MarmuHbl. [{ukn KapHo u ero k03 GUIMEeHT MOoJe3HOro ASHCTBUSA. DKOJIOTHIECKUE
pOOJIEMBI TEMII0IHEPTETUKHY.

TexHudueckne yCTpOWCTBA U INPAKTUYECKOE MPHUMEHEHHE: JIBUTATENb
BHYTPEHHET O CropaHusi, ObITOBOM XOIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTPEHHEW HHEPruuM Tela MpPU COBEPIICHUH pPabOThI: BBUIET
npoOKu U3 OYTBUIKM TMOJ] JIEHCTBHEM CXAaTOro BO3/yXa, HarpeBaHue s¢dupa B
JATYHHOU TPpYOKe MyTEM TpeHus (BUICOAEMOHCTPAIIH).

N3MeHeHne BHYTpEeHHEN SHEPTHUM (TeMIepaTyphl) Tella MpU TeIionepeaaye.



OnpIT 0 aaAabaTHOMY PaCUIMPEHHIO BO31yXa (OMBIT C BO3YLIHBIM OTHUBOM).

Mopenu napoBoil TypOWHBI, JABUTATENsl BHYTPEHHETO CrOpaHusi, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3mepenne yaenbHOM TEIOEMKOCTH.

Tema 3. Acpecammusvie cocmoanus eeuiecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHaeHcanwus. Mcnapenue u kumneHue. AOCOMIOTHAS U
OTHOCHUTEIIbHAsI BJIAXKHOCTH BO3Jyxa. HacbllieHHbI map. YaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATyphl KUTICHUSI OT JIaBJICHHUS.

Teépnoe teno. Kpucrammmyeckue u amMopHubie Tena. AHU3O0TPOIUS CBOMCTB
kpuctaiyioB. Kunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBnenue wu
KpUCTayu3aIus. Y aelbHas TerioTa miasieHus. CyommManms.

YpaBHeHME TEIIOBOrO OanaHca.

TexHuueckne ycTpoHCTBAa M TNPAKTUUYECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHMH MOJIYYEHUS COBPEMEHHBIX MaTE€pUajoB, B
TOM YHUCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBolicTBa HaCHIIIEHHBIX TTAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

Cnoco0Obl U3MEpEHHUsI BIaKHOCTH.

Habnronenne HarpeBaHus U IJIABJICHUS! KPUCTAINTMYECKOTO BEIEeCTBA.

JleMoHCTpaIusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3Mepenre 0THOCUTENBHON BIAXXHOCTH BO3AYyXa.

Paznen 4. djaekTpoauHaMHUKa

Tema 1. Inekmpocmamuxa

DnekTpu3auus Tell. DIEKTPUUYECKUi 3apsal. J[Ba BUIA SIEKTPUUECKUX 3aPSJIOB.
[IpoBOAHUKH, TUAIIEKTPUKU U OTYIPOBOAHUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOT O
3apsiza.

B3aumoperictBue 3apsinoB. 3akoH Kynona. ToudeuHblid 3JIE€KTpUUECKUN 3apsil.
Onektpuueckoe mnoje. Hampsxk€HHOCTh  anekTpuyeckoro mois. IlpuHuun
CYIEPIIO3ULIAN DJIEKTPUUECKUX TMOJeH. JIMHMM HanpsiKEHHOCTH JJIEKTPUYECKOTO
TIOJISL.

Paborta cun snexkrpocraruueckoro mnoius. [loreHiman. Pa3HOCTh MOTEHIMAIOB.
[IpoBOAHMKM M JUAJIEKTPUKU B JJIEKTPOCTATUYECKOM TMoJie. Jlusnekrpuyeckas
MPOHULIAEMOCTb.

DNeKTpOEMKOCTh. KoHzaeHcaTtop. DJIEKTPOEMKOCTh IUIOCKOI0 KOHJEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHIEHCATopa.



TexHudyecknue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: JIIEKTPOCKOIL,
AIEKTPOMETP, DJIGKTPOCTATHUYECKAsl  3allliTa, 3a3€MJICHHE DJICKTPONpPHUOOPOB,
KOHJIEHCATOpP, KOMUPOBAJIbHBIN anmnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

VY CTpOMCTBO M MPUHLINI IEUCTBUS dIEKTPOMETPA.

B3aumopelicTBrue Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEll.

IIpOBOJTHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb 3JIEKTPOEMKOCTHU IJIOCKOTO KOHAEHCATOpa OT IUION[aAu IJIACTHH,
PacCTOSIHUSA MEXAY HUMH U JUBJIEKTPUUECKON MTPOHUILIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIEHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannsiit 31ekmpuyeckuit mok. Toku 6 paziuunsix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUSA JJIEKTPUYECKOTO TOKA.
Uctounnku Toka. Cuina toka. [IoCcTOIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 y4acTKa LETH.

DIJIEKTPUYECKOE CONPOTUBIICHUE. Y AEIbHOE CONPOTUBICHUE BEHIECTBA.
[TocnenoBarenbHOE, MapAILICIBHOE, CMEIIAHHOE COSIUHEHNE MPOBOIHUKOB.

PaGora nsnektpuueckoro Toka. 3akoH Jxoyns—Jlenma.  MomrHoOCTh
AJIEKTPUYECKOT O TOKA.

DIIEKTPOABIKYILASI CUJIa W BHYTPEHHEE CONPOTHUBJICHHE HWCTOYHHUKA TOKA.
3axkon Oma 111 TOJTHOM (3aMKHYTO#) 35iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

DNEeKTpOHHAs IIPOBOJAUMOCTb TBEPABIX METAJLIOB. 3aBUCUMOCTD
CONPOTHUBIICHUSI METAJIJIOB OT TeMnepaTypbl. CBEpXIpOBOJUMOCTb.

DIIEKTPUYECKNN TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKHY. CoOcTBeHHast u MIpUMECHAS MIPOBOJIMMOCTh
nosynpoBogHUKOB. CBoicTBa p—N-niepexosa. [lonynpoBogHUKOBEIE TPUOOPHI.

ONeKTpUYeCKUid  TOK B pacTBOpaX W  paciulaBax  3JIEKTPOJIMUTOB.
DIIEKTPONIMTUYECKAs TUCCOLUAIUA. DIEKTPOIIU3.

DeKTpUYeCcKnd TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOSATEIbHBIN Pa3psi.
Momnnus. [1na3zma.

TexHuueckne yCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHE. aMIIEPMETD,
BOJIBTMETP, pEeOCTaT, HCTOYHUKHU TOKa, OJJICKTPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKYyMHBIN JHOJ,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TaIbBaHUKA.

Jemoncmpayuu



N3mepeHne cuibl TOKA U HAIPSIKEHUS.

3aBUCUMOCTbh COINPOTHUBIICHUS IMJIMHJIPUYECKUX TMPOBOJAHUKOB OT JIJTUHBI,
IUIOIIAIU TIOTIEPEUHOr0 CEYEHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

IIpsamoe wu3MepeHHe JNEKTpOABWXKYHIEH cwibl. KopoTkoe 3aMbIKaHuE
raJIbBAaHUYECKOr 0 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii pa3psii ¥ IPOBOJUMOCTh BO31yXa.

OAHOCTOPOHHSS TPOBOAUMOCTD JUOA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3y4yeHne CMEaHHOro COEUHEHUS PE3UCTOPOB.

N3mepeHne 31eKTPOJBIKYIIEH CHIIbI MCTOYHUKA TOKa W €ro BHYTPEHHErO
COIIPOTHUBJICHMUSL.

Habmronenne amekTpoiunsa.

MexnpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢usumku 06azoBoro ypoBHs B 10 Kjacce OCYILIECTBISIETCS C
y4€TOM COZAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3€H € KypcaMu MaTeMaTHKH,
Ouonoruu, XuMuH, reorpadui U TEXHOJIOTUH.

Meorxcnpeomemnvie nonsamusi, CBSI3aHHBIE C W3YYEHUEM METOJOB HAYYHOTO
MO3HAHUA: SBJICHHE, HAY4YHBIM (akT, rumnore3a, (Quanyeckas BEJIMYHMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, IKCIIEPUMEHT, MOJEINPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: peuieHre CUCTEMbl ypaBHEHUH, JIMHEHHas QyHKIMs, napadona,
runepOosia, UX TIpa@uKd M CBOMCTBA, TPUTOHOMETPHUYECKHE (YHKLIHUU: CHHYC,
KOCHUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO, BEKTOPHI
Y UX NPOEKLUN HA OCU KOOPJHMHAT, CJI0KEHHE BEKTOPOB.

buonocus: mexanmueckoe ABWXKEHHE B JKMBOHM mpupojae, nuddysus, ocmoc,
TEMI000MEH MUBBIX OPraHU3MOB (BHJbI TEIUIONEpPEAAauH, TEIJIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SIBJICHUS B AKUBOIM PUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BELECTBA, MOJIAPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEIN, KUAKOCTEH M ra3os,
ANEKTPUYECKHE CBOMCTBA METAIIOB, JJIEKTPOIIMTHYECKAS TUCCOLMALMS, TaIbBAaHUKA.

I'eocpagpus: BnaxXHOCTh BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHUE IBUKEHUI C UCIIOIb30BAaHUEM MEXAaHU3MOB, YUET
TPEHUs] B TEXHUKE, MOJUIMITHUKH, UCIOJb30BAaHUE 3aKOHA COXPAHEHHSI MMITYJIbCA B
TEXHUKE (pakera, BOAOMET U JIPYrue), IBUraTelb BHYTPEHHErO CropaHus, mapoBas
TypOMHA, OBITOBOM  XOJOJWIbHHUK, KOHAMIIMOHEpP, TEXHOJOTUH  IOJyYEHUs
COBPEMEHHBIX MaTEpHAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN



IIPUHTEP, DJIEKTPOHAIPEBATEIbHbBIE MPUOOPHI, 3IEKTPOOCBETUTEIBHBIE MPUOOPHI,
rajbBaHHKA.

IINIAHUPYEMBIE PE3YJIIbBTATBI OCBOEHHMSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Pu3rMKa» Ha YPOBHE CPEIHErO OOIIEro
oOpaszoBanus (0a30BBIH ypOBEHB) JODKHO OOCCHEUYUTH JOCTHXKCHHUE CIICTYIOIINX
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YJIHTATOB.

JINMYHOCTHBIE PE3YJIBTATDBI

JIMdHOCTHBIE PE3yNbhTaThl OCBOCHUS y4eOHOTO mpeamera «Du3nka» JOIKHBI
OTpakaTb TOTOBHOCTh U  CIIOCOOHOCTh  OOYYalOIIMXCS  PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMENH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlU{,  TMO3UTUBHBIX  BHYTPEHHUX  YOEXKIEHUN,  COOTBETCTBYIOIINX
TPAIUIIMOHHBIM I[EHHOCTSM POCCHUHCKOTO OO0IIeCTBa, pacuIupeHue >KU3HEHHOTO
ONbITa W ONbITA JEITEIbHOCTH B MPOLECCE pEATU3alMU OCHOBHBIX HAIPaBICHUN
BOCTIMTATEILHOMN JAESITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIUKM OOYYAIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUMCKOTO OOIIECTRA;

NPUHATHE  TPAAUIMOHHBIX  OOIEYENIOBEUYECKUX  T'YMAaHUCTUYECKUX U
JTIEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTU COBMECTHYIO JIESITEIBHOCTH B HMHTEpPECAX TIPakKAaHCKOTO
o0I1ecTBa, y4acTBOBaTh B CAaMOYIIPaBJICHUH B 00pa30BaTEIbHONW OpraHU3aIlNH;

YMEHHUE B3aMMOJICMCTBOBATh C COUHUAIBHBIMA MHCTUTYTaMH B COOTBETCTBHUH C
X QYHKIIUSIMH U HAa3HAYCHHUEM;

TOTOBHOCTH K T'YMAHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHHUSI:

c(hOpMHUPOBAHHOCTh POCCUHCKOMN TPaKIaHCKOW MICHTUIHOCTH, TATPUOTU3MA,;

[IECHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUUKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TIOBE/ICHHUS,

CIIOCOOHOCTh OIICHUBATh CUTYAllUI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI M ILIEHHOCTH, B TOM 4YHCIIE B
NESTEIILHOCTA YYEHOI0;

OCO3HAHHUE JTMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUHUBOTO OYIYIIEro;

4) 3¢TETHY€CKOT0 BOCITUTAHHUSA:



ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIOYAsl 3CTETUKY HAyYHOTO TBOPYECTBA,
MpUCyIIero Gu3nyeckom Hayke;

5) TpyA0BOr0 BOCIIHTAHUS:

HWHTEPEC K Pa3IuvHbIM cepaM mpodhecCuOHATBHOU eITeTbHOCTH, B TOM YHCIIe
CBA3aHHBIM C (PU3MKOM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynyuieit mpodeccruu U peaan3oBbIBaTh COOCTBEHHbBIC JKU3HECHHbIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMIO M CaMOOOpa30BaHUIO B 00OJACTH
(U3HUKY HA TPOTSHKEHUN BCEH KU3HM,

6) 3K0JIOrH4YeCKOr0 BOCIIUTAHHUS:

c(OpPMHUPOBAHHOCTh  JKOJOTUYECKOM KYJIbTYpbl, OCO3HAaHHUE TJ00ATBLHOTO
XapakTepa IKOJIOTHIECKUX MPOOIIeM;

IJIJAHUPOBAHUE U OCYIIECTBIIEHUE NECUCTBUN B OKPYXKAIOLIECH Cpelle Ha OCHOBE
3HAHU LEJIed YCTOWYUBOIO Pa3BUTHS YEIIOBEYECTBA;

paclIMpeHue OMbITa AESTEIbHOCTH YKOJIOTMYECKON HANpPaBICHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (DU3UUECKON HAYKHU;

OCO3HAHHWE WEHHOCTU HAy4YHOW JEATENbHOCTH, TOTOBHOCTH B IIPOIIECCE
M3y4eHUs] PU3UKU OCYIIECTBIISITh MPOEKTHYIO M HMCCIIEIOBATENbCKYIO JIEATEIbHOCTD
WHJVMBUAYAJIbHO U B TPYyIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIe 1eCTBUS
ba3oBble Jjornvyeckune aelcTBUA:
CaMOCTOSTEIBHO dbopMyTHpOBaTH u aAKTyaJIM3UPOBATh npolJiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeNsaTh LEJIH JEITEIbHOCTH, 3aJlaBaTh IMMapaMeTpPbl W KPUTEPUU HUX
JIOCTHKECHHS,
BBISIBJISITh 3AKOHOMEPHOCTH U MPOTUBOPEUUSI B PACCMATPUBAEMBIX (PU3UUECKUX
SIBIICHUSIX
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJIEMBbI C Y4€TOM aHalIUu3a HUMEIOIIUXCS
MaTEPUATBHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJIAM, OLIEHUBATh PUCKU MOCIEACTBUIN AEATEIbHOCTH;
KOOPJAMHUPOBATH U BBHIMOJHATE PA0OTY B YCIOBUSX PEaIbHOT'0, BUPTYAJIIBHOTO U
KOMOMHHMPOBAHHOTO B3aUMOICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX MPOoO0IeM.



Bba3oBble uccienoBarebcKue AeiicTBUSA:

BJIAJIETh HAYyYHOW TEPMHUHOJIOTHUEH, KIIOUEBBIMH TIOHATHUSMU W METOJaMHU
¢bu3nyecKoil HayKu;

BJIa/IETh HABBIKAMHU y4e€OHO-MCCIIEOBATENbCKON U MPOEKTHOM JEATEeIbHOCTH B
001acTH (U3HMKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOUCKY
METOJIOB pEHICHHUS 3a/1ad (PU3NYECKOTO COACPKAHMS, MPUMECHEHHIO Pa3InYHBIX
METOJI0B MIO3HAHUS;

BJIQ/JIETh BHUJAMHU JCSITEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHHS, €ro
UHTEpIIpEeTaluy, MpeoOpa3OoBaHUI0O ¥ TNPUMEHEHHI0 B PA3IUYHBIX Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3AaHUU YUYE€OHBIX IPOEKTOB B 00JIACTH (PU3UKU;

BBISBJISITH IPUYMHHO-CJIEJICTBEHHBbIE CBA3M U  aKTyaJlU3UpoBaTh 3ajady,
BBIIBUTATh TUIIOTE3Y €€ PEIICHUs, HAaXOAUTh apTyMEHTHI JUIsl TOKa3aTeIbCTBA CBOMX
YTBEPKACHUIA, 3a]]aBaTh TApaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XO/€ PELICHUS 3a]]aul Pe3yJIbTaThl, KpUTUUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh ® (GOPMYIMpPOBAaTH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOMN
AESITeNFHOCTH, B TOM YHCIIE TIPY U3YYECHUU (DU3HKH;

JaBaTh OLEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

yMETh MEPEHOCUTh 3HaHHUA 1O (U3MKE B TMPAKTHUECKYIO 00JacTh
KHU3HEIEATEIHbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00TacTei;

BBIJIBUTaTh HOBBIE UJIEH, NIPEAIAraTh OPUTMHAIIBHBIE TOIXO0/Ibl U PELLICHUS;

CTaBUTH MPOOJIEMBI U 331a4H, IOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHMS.

Pabora ¢ nundopmanmeii:

BJIa/IETh HAaBBIKAMH TMOJydeHUs HHPOpMAIMH (U3HUECKOTO COACpPNKAHHS W3
UCTOYHUKOB PpA3HbIX THUIIOB, CAaMOCTOSITEIIBHO OCYIIECTBISATh IOUCK, aHalu3,
CHUCTEMAaTH3aLMI0 M HUHTEPIpEeTaluio HHGPOPMAIMN Pa3IUYHBIX BHAOB U (HopM
NPECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh MH(OpPMAIIHH;

UCIOJIb30BaTh CPEACTBA MHPOPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH
B PCIICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3alMOHHBIX 3aJ1ad C
coOoiecHueM TpeOOBaHUWM OSPrOHOMHMKH, TEXHUKU O€30MaCHOCTH, TUTHUEHBI,
pecypcocOepexeHts, MpPaBOBBIX U O3TUYECKUX HOPM, HOPM HH(OPMaLMOHHOU
0e301aCHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COJEPKAaHUS B Pa3IMUHbIX (popmarax ¢ yuéTom
Ha3HaueHus MHGOpPMAIMM U 1IeJIEBOM ayAUTOPUH, BHIOUpPAs ONTHUMAIbHYIO (HOpMY
NPEJCTaBICHUS U BU3YyAJIU3AlUH.

KoMMyHHKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE ACHCTBHSA:



OCYLIECTBJIATh OOUIEHUE HA YPOKaxX (PM3HKHU U BO BHE-YPOUHOU €SI TEbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTYAlUN U CMATYATh KOH(JIUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3PEHUS C MCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

MOHUMAaTh M HCIOJNb30BaTh MPEUMYIIECTBA KOMaHIHOM M WHIUBUIYaIbHOU
paboThI;

BbIOMpaTh TEMAaTHUKy U METOJbl COBMECTHBIX AEHCTBHIM C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEHN Ka)K0ro 4jeHa KOJJIEKTHBA,;

NpUHUMATh  LEIM  COBMECTHOM  JESTENbHOCTH,  OpPraHU30BbIBaTh U
KOOPJIMHUPOBATh JAEUCTBUA MO €€ JOCTHKEHHIO: COCTaBIISITh IUIaH JIEWCTBUH,
pacrnpeAensaTe poiaud C Y4YETOM MHEHUH YYacCTHHMKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KaY€CTBO CBOEr0 BKJIAJa U KaXKJOr0 YYaCTHUKA KOMAaHJIbl B OOLIMI
pe3yabTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

[peajiaraTb HOBBIE IPOEKTHI, OLICHUBaTh WIEHM C NO3ULUHA HOBHU3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISITh  MO3UTHUBHOE CTPATErMUECKOE TMOBEAEHUE B  Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAKEHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbBIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUSA
Camoopranuzanus:

CaMOCTOSITETILHO OCYILIECTBIISATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JACTH
(GU3UKM W aCTPOHOMHUHM, BBISBISATH MNPOOJIEMbl, CTaBUTh U (OPMYJIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEIbHO COCTABJISTh IUIaH PEUICHUS PaCUETHBIX U KAUECTBEHHBIX 33/1a4,
IUIaH BBINOJIHEHUSI TMPAKTUYECKONM pPaboThl C y4E€TOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U NIPEANOUYTEHUI;

JABaTh OLICHKY HOBBIM CUTYal[UsIM;

pacIIMPATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTESHUN;

JenaTh OCO3HAHHBIA BBIOOP, apryMeHTHpOBaTh €ro, Opatb Ha ceds
OTBETCTBEHHOCTbH 3a PELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSIBIICHUIO SPYIUIIMHA B 001acTH (HU3HKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHbBINA U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, YJMOLMOHAIbHBII HHTEJJIEKT:

JaBaThb OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMU MO3HABATEIbHON pediekch Kak OCO3HAHUS COBEPIIAEMBIX
JNEUCTBHUI M MBICIIUTENIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHMIA;



UCTIOJIB30BaTh MPUEMBI peQIIEKCHU ISl OICHKH CHUTYallH, BBIOOpPA BEPHOTO
peIIeHus;

YMETh OIICHMBATh PHCKHM W CBOEBPEMEHHO NPHHUMATh pEIICHHS [0 UX
CHIDKCHUIO;

NPUHUMATh MOTHBBI M apryMEHThl JPYrUX TMPH aHAIH3E pPE3yJbTaTOB
JEATEIbHOCTH;

NPUHUMATH ceOs, TOHMMasi CBOM HEJIOCTATKH U JJOCTOMHCTBA,

NPUHAMATh MOTHBBI M apryMEHThl JIpYTHX TMPH aHAIHM3e pPEe3yJbTaToB
IEATEINbHOCTH;

NPU3HABATH CBOE MPABO M MPABO JIPYTUX HA OLMTHOKH.

B mporecce mocTmkeHUs TUIHOCTHBIX PE3YyIbTaTOB OCBOSHHS MPOrPaMMBI 110
bus3WKe IS YpPOBHS  CpeAHEro  o0mero oOpa3oBaHUS Yy  OOyYarOIIHXCS
COBEPIIEHCTBYETCS OMOIMOHAJIbHBIH WHTEIUICKT, HPEJIOJIar AU
c(OPMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHUMATH CBOE IMOIMOHAIBHOE
COCTOSIHWC, BHUJICTh HAIPABJICHHS Pa3BUTUS COOCTBEHHOH SMOIMOHAIBHON chepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMS, BKIIOYAIONIETO CaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHWE, CIOCOOHOCTh  QJaNTUPOBATHCA K
HYMOIMOHAIEHBIM H3MEHEHHSIM U TIPOSBIIATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHECH MOTHBAIIMH, BKJIIOYAIOIICH CTpPEMJICHHUE K JOCTHKCHHIO LEIH U
yCrexy, ONTHMH3M, HHHUIIMATHBHOCTh, yYMEHHE JCHCTBOBAaThH HWCXOJs W3 CBOHWX
BO3MOXKHOCTEH;

OMITaTUH, BKIIOYAIOIIEH CIIOCOOHOCTh TMOHMMATh 3MOIIMOHAIBLHOE COCTOSIHUE
JAPYTHX, YYUTHIBATH €0 MPHU OCYIIECTBICHUU OOIIECHHUS, CIIOCOOHOCTh K COUYBCTBHUIO
U COTIEPESIKNBAHUIO;

COLMATBbHBIX HaBBIKOB, BKJIFOUAIONIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C
JAPYTUMU JTFOABMH, 3a00THTHCS, TIPOSBJIATH HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEJMETHBIE PE3YJIBTATBI

K koHny o6yuenus B 10 kiacce rnpeamMeTHbIe pe3ysbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPa)KaTh COPMUPOBAHHOCTD Y O0YUAIOUINXCS YMEHUM:

JE€MOHCTPUPOBAaTh Ha MpHUMeEpax poiib U MecTo (u3uKku B (HOpMHUpPOBAHHUU
COBPEMEHHOM HAay4YHOM KApTHHBI MHpA, B PA3BUTHH COBPEMEHHOM TEXHUKH H
TEXHOJIOI'MH, B IPAKTUYECKON ESATEIBHOCTH JIFOIEU;

YUUTBHIBaTh TPAaHUIBl TNPUMEHEHUS HU3YYCHHBIX (U3NYECKUX MOJIENEH:
MaTepuaibHas TOYKa, MHEpLUaIbHas CHUCTeMa OTcuéra, abCONIOTHO TBEPIOE TENO,



WJICAIbHBIN Ta3, MOJEIN CTPOCHHS Ta30B, JKUAKOCTEW W TBEPABIX TEJ, TOYCUHBIN
AIIEKTPUYECKUH 3aps]l IPU pelieHur PU3nIecKux 3aaay;

pacrio3HaBaTh (hU3WYECKHe SBJICHUS (TPOIIECChl) U OOBSACHATH UX HA OCHOBE
3aKOHOB MEXaHHWKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOECHUS BEIIECTBA U
AJIEKTPOJIMHAMHUKA: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPAMOJIMHEWNHOE IBHKEHUE,
CBOOOJIHOE MaJICHUE TeJ, ABMKEHUE TI0 OKPY>KHOCTU, MHEPIIMS, B3aUMOJICHCTBUE Te,
muddy3usa, OpPOYHOBCKOE JBHIKEHHE, CTPOCHHE IKUIKOCTEHM H TBEPABIX TeI,
U3MEHEHHE 00bEMA Tel MpPU HarpeBaHuM (OXJIAXKIICHUH), TEIUIOBOE PaBHOBECHE,
WCTIApEHNE, KOHACHCAIUA, IUIABJICHUE, KPUCTAJUIA3ALMS, KUIEHUE, BIIAXHOCTH
BO3/1yXa, MOBBIIIECHUE AABJICHUS ra3a MpHU €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b
MEXIy TmapaMeTpaMud COCTOSHHMSI Ta3a B H30MNpPOIEccax, JJIEKTpU3alMs Tell,
B3aMMOJEHUCTBUE 3apsI0B;

OMHUCHIBATh MEXAHWYECKOE JBIDKCHHE, WCIOIb3ys (U3NUYECKUE BEIUYUHBI:
KOOpJWHATA, MyTh, IEPEMEIIIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMITYJIbC
Tena, KWHETHUYECKas JHEPrus, MOTCHIMAlbHAs DSHEPrus, MeXaHudeckas pabora,
MEXaHW4YeCKas MOIIHOCTh, INPH ONKMCAHUU IPAaBWIBHO TPAKTOBATH (HU3UUCCKHMA
CMBICJT UCIIOJIb3YEMbIX BEJIUYUH, UX 0003HAUYECHUS U €IUHUIILI, HAXOJIUTh (POPMYJIbI,
CBSI3bIBAOIIIME JAaHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMH BETUIMHAMU,

OMUCHIBATh HW3YYEHHbIC TEIUIOBbIE CBONCTBA TEN W TEIUJIOBbIE SBJICHUS,
UCTIONb3ysd (U3MYECKHE BEIMYUHBI: JaBJIECHUE Tras3a, TeMIleparypa, CpeaHss
KMHETUYECKAs] DHEPrus XAOTHUYECKOro JBWXEHHUS MOJIEKYJ, CpEIHEKBaJpaTU4Has
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHeprus, pabora rasa,
KO3 PUIIMEHT IOJEe3HOr0 JICMCTBHUS TEILNIOBOI'O JBHTATElIsA, IPH OIMUCAHHUH
MpPaBWIBbHO TPaKTOBaTh (DU3UYECKUN CMBICI HUCMOJIB3YEMbIX BEIUYUH, UX
0003Ha4YEeHUS U €IUHUIIBI, HAXOAUTh ()OPMYJIbI, CBSI3BIBAIOIINE TAaHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTMMH BEIMUMHAM;

OMHUCHIBaTh M3YYEHHBIE DJICKTPUUECKHE CBOMCTBA BEIIECTBA U DJICKTPUUECKHUE
SABJICHUSL (TPOLIECChI), UCTOJIb3Ysl (U3UYECKUE BEJIIMUMHBI: AIEKTPUUYECKUU 3aps,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTH IOJS, MOTEHIMAJ, Pa3HOCTh MOTEHIIMAJIOB;
IIPU ONMCAHUU MPABUIHLHO TPAKTOBATh (PU3UYECKUNA CMBICI UCIIOIB3yEMbIX BEIUYHH,
uX O0OO3HAUCHHWS W €IWHUIBI; YKa3bBaTh (OPMYIBI, CBS3BIBAIONINE JTAHHYIO
(hbUBUYECKYIO0 BETUYUHY C IPYTUMU BEJIUYMHAMU;

aHAJTM3UPOBATh (PU3MYECKHUE TMPOIECCHl M SBICHUS, HMCIOJB3ys (U3UUECKHUE
3aKOHbl W TPUHIUIIBI: 3aKOH BcemupHoro tsrorenus, |, Il u Il 3akonsl HeroToHa,
3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIruH, 3aKOH COXPAHEHUs MMIYJIbCA, MPUHIINM
CYyNepHo3ULIUA CWJI, TPUHIIUI PABHOMNPABUS HWHEPUUAIBHBIX CHUCTEM OTCUETa,
MOJIEKYJIAPHO-KUHETUYECKYIO TEOPUIO CTPOECHHUS BEIIECTBA, Ta30BbI€ 3aKOHBI, CBS3b
CpenHeld KUHETUYECKOW JHEPruu TEIUIOBOTO JABMKEHHUS MOJIEKYJ C aOCONIOTHOU
TeMIEpPaTypoy, NEPBbIA 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO



3apsana, 3akoH KysioHa, mpu 3ToM pasyinyaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €r0
MaTEeMaTUYECKOE BhIpAKEHUE U YCIOBUs (IpaHuULIbl, 00JIaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIMIIBI ACHCTBUS MallliH, IPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3inyaTh yCJIOBHUS UX O€30MaCHOr0 HMCMOJIb30BAaHUS B IOBCEIHEBHOU
KU3HU;

BBITIOJIHATh OKCHEPUMEHTBHI 10 MCCIEJOBAaHUIO (PU3MYECKUX SIBICHUN U
IIPOLIECCOB C MCIOJIb30BAHUEM IIPSAMBIX M KOCBEHHBIX WM3MEPEHUM, IPU 3ITOM
dbopmynrpoBaTh MpodaeMy/3aqady U TUMOTE3y YUEOHOr0 IKCIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJI0KEHHOI0 000pYI0BaHUs, MPOBOAUTH OMNBIT U (POPMYIUPOBATH
BBIBO/IbI;

OCYILIECTBJISATh MpPsSIMblEe U KOCBEHHbBIE M3MEpPEHMsI (U3NYECKUX BEIMYUH, IpU
TOM BBIOMpPATh ONTUMAIBHBIN CIOCOO HW3MEPEHHs W HCIOJIb30BaTh HM3BECTHBIC
METO/IbI OLIEHKH OTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAY  (U3MYECKMMM  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHHUI, IPU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY,
¢bukcHupoBaTh pe3ynbTAThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIUYHH B BHUJIE
TabnuIl U rpauKOB, AENIAaTh BHIBOABI 110 PE3yJIbTaTaM UCCIIEIOBAHMUS;

coOuroaTh IpaBwia 0€30MACHOrO TpyAa NpU IPOBEACHUM HCCIEIOBAaHUN B
pamMKax Yy4eOHOro OJKCHEpPUMEHTa, Yy4eOHO-UCCIIEAOBATEIbCKON U MPOEKTHOM
NESTENbHOCTA C HUCIIOJIb30BAHUEM M3MEPUTENBbHBIX YCTPOMCTB M J1aDOPaTOPHOIO
000py10BaHUS;

pelaTh pacu€THbIE 3a/1a4H C IBHO 33JJaHHON (PU3UUECKON MOJEIBIO, UCIIONb3YS
¢dusnyeckue 3aKOHbl U MPUHIUIBI, HA OCHOBE aHalIM3a YCJIOBUA 3aJlayll BHIOMPATH
(PU3HYECKYIO MOJIENb, BBIACIATh (PU3NUECKHE BETUYUHBI U (DOPMYJIbl, HEOOXOAUMBIE
uist €€ pelleHusl, NPOBOAUTh pacy€Tbl M OLEHUBATh PEAIBHOCTh MOJYYEHHOI'O
3Ha4YeHUs] PU3NUECKON BEIUYNHBI,

pelIaTh KauyeCTBEHHbIE 3aJa4M: BBICTPAUBATh JIOTMUECKH HENPOTHUBOPEYUBYIO
LENOYKY pacCyKJIECHUW C OMNOpOM HAa M3YyYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(dbuzuYecKUe SIBICHNUS;

UCIOJIb30BaTh NPU PEIICHUU y4eOHBIX 3aj]ad COBPEMEHHbIE MH(OpPMallMOHHbIE
TEXHOJIOTUH JUIsl TOWCKA, CTPYKTYpUPOBAHUS, UHTEPIPETALUA W IPEICTABICHUS
y4eOHOM M Hay4YHO-TIOMYJSIpHOM HH(OpMaUMK, TMOJYYEHHOM U3 Pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATH MOJIy4aeMy0 HH(POPMALIHUIO;

NPUBOJUTH NMPUMEPHI BKJIAJla POCCUMCKUX U 3apYOEKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, OOBICHEHHE MIPOLIECCOB OKPYKAIOLIEr0 MUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTU;

UCNOJIb30BaTh TEOPETUUECKUE 3HAHUA 10 (PU3HUKE B MOBCEIHEBHOMN >KU3HU IS
oOecrieyeHusi 0€30MaCHOCTU TPH OOpalleHWHu C MNpUOOpaMU M TEXHUYECKUMU



YCTPOMCTBAMHM, JUIsl COXPAaHEHMs 340POBbS U COOIIOJEHUS HOPM 3KOJOTHYECKOIO
MOBEACHUS B OKPYXAIOIEH Cpelie;

paboTaTh B TpYINIE C BHIIOJIHEHUEM pPAa3IUYHBIX COIUAIBHBIX POJIEH,
IUIAHUPOBAaTh pabOTy TPYMIbI, paUOHAIBHO pPACIPEAETATh OOS3aHHOCTH U
IUIAHUPOBATh JIEATENIbHOCTh B HECTAHAAPTHBIX CHUTyalUsX, aJ€KBATHO OLIEHUBATH
BKJIaJ K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE paccCMaTpUBaEeMOil POOJIeMBbI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

n/n

HaumeHoBaHue pa3ieioB U
TeM MPOrpaMmbl

KoanyecTBo yacoB

KontpoabHsbie

Bcero
padoThI

IIpakTHyeckune
padoThl

DyekTpoHHbIe (HU(POBLIE)
o0pa3oBaTe/IbHbIE PECypChI

Paznea 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA

11 ®du3rKa U METOJIBI 5 bu6mmoreka [IOK
' Hay4YHOT'O [TO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 2
Pasznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunewarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Husamiica ! https://m.edso0.ru/7f41bf72
53 3aKOHBI COXpPAHEHUS B 6 1 1 bu6nuoreka [IOK
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro o pazneny 18

Pasznen 3. MOJIEKYJIAPHASA ®U3NUKA U TEPMOJINHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubmuotexa [JOK
' KHUHETHYECKOU TeOpUH https://m.edsoo.ru/7f41bf72
3.9 OCHOBBI 10 1 bubmuorexa [IOK
' TEPMOJAUHAMHUKH https://m.edso0.ru/7f41bf72
ArperaTHble COCTOSTHUS
3.3 BemecTBa. MazoBbie 5 bubmorera [IOK
' R ' https://m.edso0.ru/7f41bf72
MePEXO0/IbI
Hroro mo pazaeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [IOK
41 IIEKTPOCTATHKA 10 1 https://m.edso0.ru/7f41bf72
ITocTostHHBIM
4 ANEKTPUYECKUN TOK. 12 1 bu6nuoreka [IOK
' ToKH B pa3InUHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro o pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB 68 3 3

I10 ITPOT'PAMME
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IHHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

Ne Tema ypoxka Kommue Hara [Hara o DeKTpOHHbIE TUPPOBBIE O6opynoBaHue
/I CTBO W3yYEHUs daxty o0OpazoBaTebHbBIE PECYPCHI LIKOJIBHOTO
Hacos TeXHOIMapKa
«KBanTtopuym»
UCIIOJI3YEMOE Ha
ypOKe
®dusuka — Hayka o npupoje. Hayunsie metoasl 3.09 Bbryunth bu6nuoreka [IOK
MO3HAHUs OKPYKAIOLIEr0 MUpa ' KOHCTIEKT https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusnku B hopMHpOBaHUH Boiyunts
COBPEMEHHOM HAy4YHOUW KapTHHBI MUpPA, B 10.09 KOHCIIEKT 5- bubmorexa LIOK
P . . P Up ’ ' https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JEATETbHOCTH JIIOIeH 10
Mexanunyeckoe ABuxeHue. OTHOCUTEIBHOCTh 1,3 HaGop oGopynoBanus
bubmuorexa [IOK A
MEXaHUYECKOro ABWKeHus. [lepemenenue, 11.09 1o (pu3uKe.
https://m.edso0.ru/ff0c3508 Mexanmka
CKOpPOCTb, YCKOPEHHUE . :
4, Bpm .15 Habop obopynoBanus
. bu6mmoreka [IOK T'UA 1o dusuke
PaBHOMEpHOE MPSAMOIMHEHMHOE JBHKCHHE. 17.09 :
p P g https://m.edsoo.ru/ff0c3620 MexaHuKa.
8,9 Ha6op o6opynoBanus
bu6nuoreka [IOK ['UA 1o dusuke
PaBHOYCKOpEHHOE TTPAMOIMHENHOE JIBUKECHUE. 18.09 )
YCKOp p A https://m.edsoo.ru/ff0c372e MexaHuka.
10 Habop o6opynoBanus
CBoOopaHoOe majieHne. Y CKopeHrue CBOOOTHOTO 24,09 bubmuorexa [IOK T'UA 1o dusrxe.
naJicHusl. ' https://m.edsoo.ru/ff0c39cc MexaHuka.
15,16 HaGop o6opymoBanus
Kpuonuneiinoe nsuxenue. JIsrmxenne 25 09 bubmmoreka IIOK I'MA 10 dhusuke.
MaTepUaIbHON TOUKH IO OKPYKHOCTHU https://m.edsoo.ru/ffOc3ada MexaHuKa.
[Tpunimn otHOCUTENBRHOCTHU ["anmumes. 1.10 bubmuorexa [IOK Habop obopynoBanus

HNuepumansHbie cuctemsl orcuerta. [lepBpiil 3aK0H

https://m.edsoo.ru/ffOc3be8

I'MA o puzuke.
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Hrrotona.

MexaHHKa.

Hab6op o6opynoBanus

9 Macca tena. Cuna. [IpuHIuUI cynepno3uiiuu Cuil. 510 bu6nuoreka [IOK I'MA 1o ¢pusmke.
Bropoii 3akon HeroTOHa 1111 MaTepUaIbHON TOUKU ’ https://m.edsoo.ru/ff0c3be8 MexaHuKa.
Hab6op obopymoBanms
10 Tpertnii 3akoH HproTOHA 1151 MaTepHaIbHBIX 8.10 bubnmoreka [IOK I'UA 10 dusrxe.
TOYEK. ' https://m.edsoo.ru/ffOc3be8 MeXaHnKa.
Habop o6opynoBanus
11 3aKOH BCEMHUPHOTO TAroTeHust. Cuma TSHKEeCTH. 9.10 bubmuotexa [IOK YA o pusmxe.
[TepBas kocmMuyeckasi CKOpOCTb ' https://m.edsoo.ru/ff0c3d00 MexXaHHKa.
Habop o6opynoBanus
bubano
12 Cuna ynpyroctu. 3akoH I'yka. Bec Tena. 15.10 uosmorexa [OK T'HA no pusuke.
https://m.edsoo.ru/ffOc3el8 MexaHuKa.
Cuna tpenusi. Koapduient tpenust. Cua Bt OK Habop obopynosans
13 CONPOTHUBIICHHS IPH JBUKEHUM TEJIA B KUIKOCTH 16.10 nomorexa L I'MA 1o pusnke.
https://m.edsoo.ru/ff0c3f76 MexaHuKa.
WM ra3e
[TocTynaTensHOE M BpaIaTe/IbHOE ABMKCHUE B OK Habop obopynosanns
; oTeKa
14 a6coMI0THO TBEPAOro Teaa. MomeHT cunbl. [lnedo 22.10. nonmotexa Il 'MA no dusuke.
. https://m.edsoo.ru/ff0c41a6 MexaHukKa.
CWJIBL. Y CJIOBHS paBHOBECHS TBEPIOTO Tea
WMITyI6C MAaTEPHAIbHOM TOUYKH, CHCTEMBI Bt oK Habop obopynosanns
15 MaTepHaIbHbIX TOYeK. IMITyIbe CHIIBL. 3aKOH 23.10 nosmotexa I T'HA no prsmke.
https://m.edsoo.ru/ff0c43d6 MexaHuKa.
COXPaHECHHS UMITYJIbCa. PEakTHBHOE BUKCHHE.
Pa6ota 1 MmomHOCTE cvitbl. KuneTnueckas sHeprust
16 MaTepHuanbHOI Touku. Teopema 00 H3MEHEHUH 5.11 bubmorera [IOK
p » ' p ' https://m.edsoo.ru/ff0c4502
KHHETUYECKOW SHEPTUU
[lotenuuanbHas sueprus. [loreHuumanbHas
. bu6mmoreka [IOK
17 SHEPTHs YIpyro neGopMUpPOBAHHON MPY>KUHBI. 6.11

[loTenmanpHas sHEPTUs Teaa BOIU3U

https://m.edsoo.ru/ffOc461a
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IOBEPXHOCTU 3emin.

IloTeHnmanbHBIC M HENOTCHIMAIBHEIC CHIIEL.

18 CBs13b pabOTHI HEMOTCHITUAIBHBIX CHII C 1911 bu6nunoreka [IOK
W3MEHEHUEM MEXAHUYECKOU S3HEPTUH CUCTEMBI . https://m.edsoo.ru/ff0c478c
TeJ. 3aKOH COXPaHEHHSI MEXaHHUUECKOU SHEPT U
JlaGoparopnas padora Nel«HUccaenoBanue
19 CBSI3M padoThI CUJIbI C U3MEHEHUEM 1311 bu6nmnoreka [IOK
MEXaHMYeCKOIl JHepruy TeJjia Ha IpuMepe ' https://m.edsoo.ru/ff0c84ae
pacCTSKeHUS Pe3NHOBOI0 KIyTa»
KonTpoabHnas pa6ora Nel mo teme
20 «Knnemaruka. /luHaMuKa. 3aKOHbI 19.11 bubmorexa HOK
) ) ' https://m.edsoo.ru/ff0c4b74
COXpaHEeHHs B MEXaHUKEe»
Kommnexr EI'D-
OCHOBHBIE TMOJIOKEHUSI MOJIEKYIISIPHO-
21 KUHETHYECKOM Teopuu. bpo H}(’)BCI:(OG BUKCHHUE 20.11 buGmorera [IOK ladopatopu
piH. BpOY A ' ' https://m.edsoo.ru/ff0c4dc? Monexymipras
Huddyszus. ¢duzuka.
Kommext EI'2-
XapakTtep IBUKEHUS U B3aUMOJACHCTBHS YaCTHULL JIaGopaTopus.
22 BelecTsa. MoJenu cTpoeHus ra3os, KUIAKOCTEN U 26.11 MonexynspHas
TBEPABIX TEI. dusuxa.
but6mmoreka [IOK Kommnext EI'3-
93 Macca monekysi. KonndecTBo BemecTsa. 5711 https://m.edsoo.ru/ff0c84ae JIabopatopws.
[MocrostHHas ABoraapo. ’ Monexynsapuas
¢dusnka.
but6mmoreka [IOK Kommnexr EI'O-
24 TennoBoe paBHoBecue. Temmneparypa u eé 310 https://m.edsoo.nui/ff0c84ae Jlabopatopwsi.
n3mepenue. lllkana remnepatyp Llenbcus. ' MonexyipHas
¢busuka.
25 Wneanpusiii raz B MKT. OcHOBHOE ypaBHEHHE 4.12 bubnmorexa [IOK Kommext EI'2-
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MKT. https://m.edsoo.ru/ffOc4fde JIabopatopus.
MonekynsipHast
¢buzuka.

1 Kommiext EI'D-
AOcomoTHas TemMIepaTypa Kak Mepa cpeaHei
26 KUHETUYECKOH DHE f")I/II/IypBI/I)KeHI/IHpMOerK )1 10.12 bubmorera [IOK ladopatopii.
pri A B i ' https://m.edsoo.ru/ff0c511e Monexynsapuas
VYpasuenne MenzeneeBa-Knaneiipona. dusuxa.
1 but6mmoreka [IOK Kommnexr EI'D-
https://m.edsoo.ru/ffOc84ae Jlaboparopusi.

27 3akoH JlanbToHa. ['a30Bble 3aKOHBI 11.12 MonekyispHas
¢busuka.

28 PeweHune 3aaay no teme «YpaBsHeHne MeHaeneesa — 1 17.12 bubmmorexa [IOK

KnaiinepoHa. [a30Bble 3aKOHbI». ' https://m.edso0.ru/ff0c84ae
1 Kommnekt EI'O-
29 N3omporieccrl B u1eaqbHOM Ta3e U UX 18.12 bubnmnoreka [IOK JlaGopaTopwus.
rpadudeckoe MpeCTaBICHIE ’ https://m.edsoo.ru/ff0c570e MonexyinsapHas
dusuka.
BuyTpeHHss dHEeprus TepMOIUHAMHUYECKOU 1 Kommnexr EI'D-
30 CUCTEMBI U criocoObl €€ n3menenus. KonnuectBo 2412 bubnmoreka [IOK Jlaboparopusi.
TEIUIOTHI U paboTa. BHyTpeHHss sHeprus ' https://m.edsoo.ru/ff0c5952 MonexyisapHas
0JIHOATOMHOTO UCAJIBHOTO ra3za ¢dusnka.
1 Kommnexr EI'D-
bubnmoreka [IOK Jlaboparopus.
31 Buns! Terionepegaun 25.12
A peat https://m.edsoo.ru/ff0c5c36 MonekynsipHas
¢duzuka.
. I xoHen Kommnexr EI'D-
VY nenbHas TEMIOEMKOCTH BemlecTBa. KomnuecTBo

32 TEIUIOTHI IIPU TeIuIonepenaue. AxnadaTHBIN foayron 14.01 Bubmiorexa LIOK Jlabopatopus.

P P ' sl ' https://m.edsoo.ru/ff0c5¢c36 MounekynsipHast

nporecc

¢duzuka.
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Kommiext EI'O-

33 [TepBblii 3aKOH TEPMOAMHAMUKHU U €0 1501 bubmuorexa [IOK JlaGopaTopwus.
MPUMEHEHUE K U30Mpoleccam ' https://m.edsoo.ru/ffOc5efc MonekynsipHast
¢dusuka.
Kommnekt EI'3-
34 HeobOpatumocTh nporeccoB B mpupoje. Bropoit 2101 bubmuorexa [IOK JlaGopaTopwus.
3aKOH TEPMOJIUHAMUKHU ' https://m.edsoo.ru/ff0c6230 MounekynspHas
busuKa.
. . bubnmoreka [JOK
22.01
35 [punuun aeiictusa u KIIJ[ TemnoBoit MmammHbl https://m.edsoo.ru/ff0c600a
but6mmoreka [IOK
36 Hukn Kapuo u ero KIIJI. 28.01 https://m.edsoo.ru/ffOc84ae
bub6muoreka [IOK
37 DKoJorH4ecKre MpooIeMbl TETIOIHEPT € TUKH. 29.01 https://m.edsoo.ru/ffOc84ae
Oo6o6mmaromuii ypok «MonekysipHas (hru3uKa. bu6nunoreka [IOK
38 4.02
OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6938
KonTpoabHas pabGoraNe2 mo teme
39 «Mouaexyasipaas ¢puzuka. OCHOBBI 5.02 bubmorexa LIOK
yp ) ' https://m.edsoo.ru/ff0c6a50
TEPMOIHHAMHKID)
40 [Tapoob6pazoBanue u konaeHcauus. Vicnapenue u 11.07 bu6nmoreka [IOK
KUIICHHE. ' https://m.edso0.ru/ff0c63b6
41 AOCOIIIOTHas! 1 OTHOCUTEJIbHAS BIIAYXHOCTh 1.0 bubmuorexa [IOK
BO3/yxa. HacklmeHHbIi nap ' https://m.edsoo.ru/ff0c64d8
Tsépnoe Teno. Kpucrammmyeckue u amophHbIe
42 Tena. AHM30TPOIHS CBOMCTB KpUCTaIlioB. JKuakue 18.02 bubmorera [IOK
’ P P e ' https://m.edso0.ru/ff0c65f0
kpucTtayisl. COBpeMEHHBIC MaTepHaTbl
43 [TnaBnenue u kpuctammsanus. Y aeiabpHas TeTIioTa 19.02 bubnunoreka [IOK
miasnenus. CyoauManus ' https://m.edsoo.ru/ff0c6708
44 VYpaBHeHHE TEIIOBOTO OanaHca 25.02 bubmorexa LIOK

https://m.edsoo.ru/ff0c6820
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Kommiext EI'O-

45 DnekTpu3zanus Tei. DIeKTpuIecKui 3apsai. sa 26.02 bubnmoreka [IOK Jlaboparopusi.
BH/J1a JIEKTPUUECKUX 3aPs0B. ’ https://m.edsoo.ru/ff0c6bcc DJIEKTPOMAarHuTHBIE
SIBJICHHUSL.
Kommuext EI'2-
46 [TpoBOAHMKY, TUANIEKTPUKH U TIOTYTIPOBOTHUKH. 4.03 bubnmoreka [IOK Jlaboparopusi.
3aKOH COXpaHEHMS ANEKTPUUECKOTO 3apsija. ' https://m.edsoo.ru/ff0c6bcc DJIEKTPOMarHUTHHIE
SIBJIICHHSL.
Kowmmnexr EI'D-
47 B3zaumogeiictBue 3apsnoB. 3akoH Kynona. 503 bubmuotexa [JOK Jlaboparopusi.
TodeuHbIi 2JIEKTPUIECKUH 3apsi. ' https://m.edsoo.ru/ff0c6ce4 DJIEKTPOMarHUTHHIE
SIBJICHUS.
. Kowmmnexr EI'D-
Hanpspoxk€anocTs anexkrpudeckoro nods. [Ipunmmn
48 CVYIIEPHO3UIINH DIIEKTPUUYECCKHUX NOoJIeH. JInanu 11.03 BrbmaoTexa LIOK Jlabopatopus.
yrep . P ' ' https://m.edsoo.ru/ffOc6df2 DJIEKTPOMAarHUTHBIE
HaIpsHKEHHOCTH.
SBJICHUS.
Kowmmnexr EI'D-
49 Pabota cuit 371eKTpOCTaTUYECKOTO TOJISL. 12.03 bubnmoreka [JOK Jlaboparopusi.
TTorennuan. Pa3HOCTH MOTEHIINAIOB. ’ https://m.edsoo.ru/ff0c6f00 DJIEKTPOMAarHUTHBIE
SBJICHUS.
Kommekt EI'D-
[TpOBOAHMKY U TUAIIEKTPUKU B
50 3JICKTPOCTATHYECKOM Mojie. [uanekrpuaeckas 18.03 bubmmorexa [JOK JlaGopatopus.
P ' P ' https://m.edso0.ru/ff0c7018 DJIEKTpOMarHUTHBIE
MIPOHUIIAEMOCTb.
SBJICHUS.
Kommnexr EI'D-
bu6nuorexa LIOK Jlaboparopusi.
51 DnextpoéMkocTts. Konnencatop. 19.03
P A P https://m.edsoo.ru/ff0c7126 ONeKTpOMarHUTHbIE
SIBIICHUS.
DneKTpOEMKOC OCKOI0 KOHJIEHCaTopa bu6 OK Kommnerr E19-
JAEKTPOEMKOCTH T ro KOHJIEHCATOpA. nOIMOTEeKA
52 P g P 1.04 1 Jlaboparopusi.

BHCPFI/IH 3apPsSKCHHOI'O KOHACHCATOPA.

https://m.edsoo.ru/ff0c72c0

DJIEeKTPOMarHUTHBIC
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SIBJICHHA.

JlabopaTopHas padora Ne2 «M3mepenne

but6mmoreka [IOK

53 . 2.04 :
3J1eKTPOEMKOCTH KOHAEHCATOPA). hitips://m.eds00.nu/ffOcB4ae
TTpUHIHI JeHCTBUS 1 IPHMEHEHHE bu6mmorexa [IOK Kommnekr EI'D-

54 KOHJICHCATOPOB, KOIIMPOBAJIBHOTO alapara, 8.04 https://m.edsoo.ru/ff0c84ae Jlabopatropus.
CTpYMHOI0 IpUHTEpa. DIIEKTpOCTaTHUYECKas! ' OneKTpOMarHUTHbHIE
3aImuTa. 3a3eMIeHHe dIEKTPOPHOOPOB. ABJICHITA.

bu6mumoreka [IOK Kommnekr EI'D-
3JI€KTpI/I‘{eCKI/Iﬁ TOK, YCJIOBH:A €0 CYIIECTBOBAHMA. https://m.edsoo.ru/ff0c84ae Ha6opaTop1/m.

55 [locTostHubIN TOK. Cuita Toka. Hanpsixenue. 9.04 IIeKTPOMATHATHBIE
Conporusnenne. 3akoH Oma 11 ydacTKa LETH. SIBTCHFISL.

Kowmmnext EI'D-

56 [TocnenoBarenbHOE, MapaILIEIbHOE, CMEIIIAHHOE 1504 bu6nunoreka [IOK Jlaboparopwusi.

COCIMHEHUE NPOBOAHUKOB. Pemenue 3anay ' https://m.edsoo.ru/ff0c74f0 ONeKTpOMarHUTHbIE
SIBJICHMUS.
Kommekt EI'O-

57 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. 3aKOH 16.04 bu6nuoreka [IOK Jlaboparopwusl.
Jixoyast-JIenna ' https://m.edsoo.ru/ff0c7838 DIIEKTPOMArHUTHBIE

SIBJICHMUS.
Kommnexr EI'D-

58 3akon OMa 11 IOJTHOM (3aMKHYTOM ) 2204 bubnunoreka [IOK JlaGopaTopus.
JJIEKTpUYEeCKON 1ienu. KopoTkoe 3ambIKaHueE. ' https://m.edsoo.ru/ff0c7ae0 DNEeKTPOMarHUTHBIE

ABJICHUS.
i Kommnexr EI'D-
DneKTpOHHAs IPOBOAUMOCTh TBEPABIX METAJUIOB.
bubnmnoreka [IOK Jlaboparopusi.
59 3aBUCUMOCTb COIPOTUBIIEHUS METAIIJIOB OT 23.04
https://m.edsoo.ru/ffOc84ae ONeKTpOMarHUTHbIE
TemnepaTypbl. CBEpXIPOBOAUMOCTb.
ABJICHUS.
60 OnexTpuueckuil TOK B Bakyyme. CBoiicTBa 2904 bu6nuoreka [IOK Kommnexr EI'D-

OJICKTPOHHBIX ITYYKOB.

https://m.edsoo.ru/ff0c84ae

JlaGopaTopwus.
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ONeKTpOMarHUTHBIE
SBJICHMUS.

[TonympoBoiHUKH, NX COOCTBEHHAs U TpuMecHast | 1
61 npoBoiuMocTh. CBoicTBa p—N-Tmiepexo/ia 30.04 Bubmuorexa OK
P ' P ' ' https://m.edsoo.ru/ff0c84ae
[TomympoBOTHUKOBBIE IPUOOPHI.
DNEeKTpUUECKU TOK B paCTBOpPAX U paciiiaBax 1
62 ANEKTPOJIATOR. DIICKTPOIUTHICCKAS JTUCCOIHAIIHS 6.05 bubmorexa OK
P ' P AHCCORHATIEL ' https://m.edsoo.ru/ff0c82ba
DIIEKTPOIH3.

63 Onekrpudeckuil Tok B razax. CamocrositensHbiii n | 1 2 05 bub6mmoreka [IOK
HECaMOCTOATENbHBIN pa3pan. Monnus. [Inasma. ' https://m.edsoo.ru/ffOc84ae
DnexTpuueckue mprudophl U yCTPOMCTBA U UX 1

64 MpakTU4ecKkoe mpuMeHenue. [IpaBuiia TeXHUKH 13.05 bubmmorera [OK

P P P ' https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH.
KonTtpoabHasi pa6oraNe3 mo teme 1

65 «uekrpocraTuka. [locTostHHBIH 14.05 bub6mmorexa LIOK
3JIeKTpruYecKkuil TOK. TOKH B pa3Iu4HBIX ’ https://m.edsoo.ru/ff0c88be
cpeaax».

1 but6nuorexa [IOK
66 0606 i 6] . 20.05
OOTHIRHOTIHH YPOR (FICKTPOIATHAMMID? https://m.edsoo.ru/ffOc8a8a

67 PesepBHblit ypok. Ob6obmaromuii ypok mo remam | 1 20,05 bubnmoreka [IOK
10 xacca. ' https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O600mIa0MIHMil ypok 1o remMam 1 20,05 bu6nmoreka [IOK
10 xmacca. ' https://m.edsoo.ru/ffOc8f6c

68

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME
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