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HporpaMMa COCTaBJICHA Ha OCHOBC:

- ®degepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENFHOTO CTaHAApTa CpeqHero odImero odpazoBanus (yTB. mpukazoM MuH#CTepcTBa 00pazoBanus U Hayku PO ot 17
mas 2012 r. N 413) ¢ u3sMeHeHUSIMU

- denepanbHON 00pa30BaTEILHOM IpOrpaMMbl cpeaHero obinero odpasopanus ot 18.05.2023 Ne371

- OcHoBHOH 00mIe00pa3oBaTeNbHON MPOTpaMMBI cpemaHero oormmero oobpazoBanus MAQOY Uepsumenckoit COIL

-Yuebnoro mnana ¢umuana MAOY Yepsumesckoit COIl «Axusposckas COILl», yrBepkaeHHoro mpukazoM gupektopa KumskoBor H.A. ot
29.08.2025 roma Ne 142 -O/1 u cornacoBanHoro 29.08.2025 rona Ha 3acenanuu Ynpasistouiero coeera MAOY Yepsumesckoit COLL mporoxosn Nel2

- [Iporpammsl Bociutanusg MAQOY Yepeumesckoit COLL

HNOSACHUTEJIBHAS 3AIIMCKA

[IporpamMmMa no ¢usuke Ha ypoBHE cpeiHEro oO0Iero oopa3zoBaHusi pa3paboTaHa Ha OCHOBE TOJIOKEHHH U TPeOOBaHWH K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpa3zoBarenbHON Tporpammbl, npeactaBieHHbIx B PI'OC COO, a takxke ¢ yuéroMm (enepanbHol pabodeii mporpammsbl BocnuTanus W KoHnenmmu mpenogaBaHus
yuebHoro npeamera «®Pusnka» B 00pazoBaTenbHbBIX opranu3asax Poccuiickoit @enepanyu, peaqu3yonx OCHOBHbIE 00pa30BaTebHbIE MIPOrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser 00g3aTeIbHOE IPEAMETHOE COAEPKaHNE, YCTAHABINBACT PEKOMEHAYEMYIO TIOCIICA0BATEIbHOCTh 3YyUEHUS TEM U Pa3feiioB
y4eOHOro mpeaMeTa ¢ y4éToM MEXKIIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH y4eOHOro mpolecca, BO3PacTHbIX 0cOOeHHOCTeH o0ydaromuxcs. [IporpamMma
no ¢usuke Aa€T NpEeACTaBICHHE O LENIX, CONEPXKAaHMHU, OOLIel cTpaTeruu OOyuYeHHs, BOCIUTAHUS M Pa3BUTHA OOydaloIIMXCs CPEeACTBaMHU Y4eOHOro mpeamMeTa
«Pu3nKa» Ha yriryOIEHHOM YPOBHE.

Uzyuenne xypca ¢Gu3MKH yriryOIEHHOTO YPOBHs MO3BOJIAET peajn30BaTh 3aaudl MPo¢ecCHOHAIBHOW OpHUEHTAllH, HAIPaBICHO Ha CO3JaHHE YCJIOBUU IS
OPOSIBIICHUST CBOMX HHTEIJIEKTYaJbHBIX M TBOPYECKMX CIIOCOOHOCTEH KaXIbIM OOYYalOLIMMCS, KOTOpble HEOOXOAMMBI AJIsl IMPOJOJDKEHUS 0Opa3oBaHHUs B
OpraHu3alysax MpoecCHOHAIBHOTO 00Pa30BaHMUs 110 PA3IMYHBIM (PU3UKO- TEXHUYECKUM M WH)XEHEPHBIM CIIEIIMATbHOCTSIM.

B mporpamme mo ¢usuke onpenesnsoTcsl IUIAHUPYEMBbIE Pe3yiIbTaThl OCBOCHMS Kypca (M3MKHM Ha YpOBHE CpelHEero oOmero oO0pa3oBaHUS: JTUYHOCTHBIE,
MeTalpeJMeTHbIE, IpeMeTHbIe (Ha yriyOnéHHoM ypoBHe). HaydHo- MeTononorndeckoil ocHOBO# amsi pa3paboTku TpeOOBaHUI K IMYHOCTHBIM, METAlPEIMETHBIM U
OpeAMETHBIM pe3ysbTaTaM 00yyarolinuXcs, OCBOMBILMX IPOrpaMMy IO (pU3MKe Ha YpOBHE CpelHEero oOmero oOpa3oBaHMs Ha YIIIyOJEHHOM YPOBHE, SBISIETCS
CHCTEMHO-JIESITEIbHOCTHBINA OAXO/.

[Iporpamma o pusmke BKIFOYAET:

TUTAHUPYEMbIE Pe3yJIbTaThl OCBOCHHUS Kypca GU3UKHU Ha YIIyOIIEHHOM YpOBHE, B TOM YHCIIE IPEJMETHBIC PE3YJIbTAaThI 10 rojiaM 00yUYeHUS;

coJepkanue yueOHoro npeamera «Puznkay o rogam oOyueHusI.

[Iporpamma 1o pu3HrKe UMEET MPUMEPHBIH XapaKTep U MOXKET OBITh HCIOJIb30BaHA YUUTEISIMH (DU3UKH JUTSL COCTABIICHHS CBOUX PA0OUYHX MPOrpamMM.

HporpaMMa 10 (1)I/I3I/IKG HE CKOBBIBACT TBOPYECKYIO HMHHUIHUATHBY y‘IHTeHeP’I U OpEeaoCTaBIACT BO3MOXHOCTHU JIA pCai3allii pa3IMYHBIX METOANYCCKUX
TIOJIXOJIOB K TMIPETO/IaBaHnI0 (PU3NKH Ha YTIIyOJEHHOM YPOBHE MPH YCIOBUHU COXPaHEHHS 0053aTEIILHOM YacTH COJIepKaHUs Kypca.

dusnKa Kak Hayka 0 HanOosee OOIIMX 3aKOHAX MPUPO/BI, BEICTYIIAS B KaUyecTBE Y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHCTEMY 3HAHUI
00 okpy>katomeM mupe. LIIKonpHBIH Kype QU3UKH — CUCTEMOOOPa3yIOIIUi 715l €CTECTBEHHO-HAyYHBIX YUE€OHBIX MPEAMETOB, OCKOJIBKY (PU3HYECKHE 3aKOHBI JIEXKAT B
OCHOBE IIPOLIECCOB M SIBJICHUH, U3y4aeMbIX XUMHEH, Onosoruei, pusnyeckoil reorpadueit u actpoHomueid. Mcrnons3oBanrne U akTHBHOE MPUMEHEHUE (PU3MUECKUX
3HaHUH OMpeneNnuIo XapakTep U OypHOe pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTUH B chepe SHEPTEeTHKH, TPAaHCIIOPTa, OCBOCHHUS KOCMOCA, MTOIYYSHHS HOBBIX MaTepHUaIoB
C 33/IaHHBIMH cBoiicTBamu. M3yueHne (U3MKU BHOCHT OCHOBHOW BKJaJ B (hOPMHpPOBAaHUE €CTECTBEHHO-HAYYHOH KapTHHBI MHpa oOyuaromierocs, B (OpMHpOBaHHE
YMEHHUI IPUMEHSTh HAY4YHBI METOJI TIO3HAHHS NIPU BBHITIOJTHEHUH UMH Y4eOHBIX HCCIICAOBaHHH.

B ocHoBy kypca ¢u3nku Ha ypoBHE CpeaHEro ooiero o0pa3oBaHus MOJOKEH P UACH, KOTOPBIE MOKHO PACCMAaTPHUBATh KaK MPUHLUIIBI €0 TIOCTPOCHHUSL.



Hoea yenocmuocmu. B coOTBETCTBUM C HEW KypcC SBISETCS JOTHYECKH 3aBEPHIEHHBIM, OH COAEPIKUT MaTepuaj M3 BCEX pasfleNioB (PM3HKH, BKIIOYAET Kak
BOIIPOCHI KJIACCHYECKOM, TaK U COBPEMEHHON (YH3HUKH.

Hoen zenepanuzayuu. B cOOTBETCTBUU C HEW Marepral Kypca GU3NKH 00beTWHEH BOKPYT (u3ndeckux Teopuid. Bemymum B Kypce siBisieTcs: popMupoBaHue
MIPEJICTABICHUH O CTPYKTYPHBIX YPOBHIX MaTepHH, BEMIECTBE U TOJE.

Hoen zymanumapuzayuu. EE peannzanus mpeAnonaraeT HCIOJNb30BaHHE T'YMaHHUTAPHOTO TIOTEHIMANa (U3WIECKOW HAYyKH, OCMBICIIEHHE CBSI3W PA3BHTHS
(hm3ukm ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M SKOJIOTHYECKUMH MPOOIEMaMHU.

Hoen npuxnaonou nanpaeinennocmu. Kypc Gr3uku yriryOn€HHOTO YpOBHS MPEANOIaraeT 3HaKOMCTBO € MIUPOKAM KPYTOM TEXHHUYECKHUX M TEXHOJIOTHIECKHUX
MPWIOKEHUN H3YYEHHBIX TEOpUH M 3aKOHOB. IIpu »TOM paccMmarpuBaroTCs Ha

YPOBHE O0IIMX NPEeACTaBICHHUI U COBPEMEHHBIE TEXHHYECKHE YCTPOUCTBA, U TEXHOIOTHH.

Hoesn rxonozuzauuu peanusyeTcs MOCPEICTBOM BBEICHHS JJIEMCHTOB COJCPIKAHUS, MOCBSINEHHBIX 3KOJIOTHYECKAM MPOOJIeMaM COBPEMEHHOCTH, KOTOpBIC
CBSI3aHBI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHH, a TakxKe 00CyKACHUs MTPOoOIeM palliOHAILHOTO TIPUPOJIONIONB30BAHUS U IKOJIOTHYECKON O0€30MacHOCTH.

OcBOCHUE COJICPIKAHUS MTPOrPaMMBI 110 (PU3HMKE JOJDKHO OBITh MOCTPOCHO HAa MPHHIUIIAX CHCTEMHO-ICITEILHOCTHOTO Moaxoaa. s GU3MKU peaau3aiis dTUX
NPUHIMIIOB 0a3upyeTcsl Ha WCIOJIB30BAaHUH CaMOCTOSITEIBHOTO SKCIEPUMEHTa KaK MOCTOSHHO AeicTByromero (akropa yueOHoro mporuecca. s yrmy6iaéHHoro
YPOBHA — 3TO CHUCTEMa CaMOCTOATCIIBHOI'O YYCHHYCECKOI'O SKCICPUMEHTA, BKIIOYANOLIETO (I)pOHTaﬂbHBIC YUYCHHUYCCKHUE OIIBIThI NPHU HU3Yy4YCHHMHW HOBOI'O Marcpualia,
nabopatopHbie paboThl 1 pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI JiBa criocoba peann3aniu (GU3MIecKoro MpakTHKyMa. B mepBoM cirydae MpakTHKyM IMPOBOAUTCS
6o B koHue 10 u 11 xinaccoB, MO0 MOCKE EPBOrO M BTOPOTO MOJIYTOAWH B KaXKIOM M3 3THX KiaccoB. BTopo#l cmoco® — 370 uHTerpanus padoT HMpakTHKyMa B
CHCTEMY JIaDOpaTOPHBIX PadOT, KOTOPHIE MPOBOJATCS B Tpolecce n3yueHus pasnena (temsl). [Ipu aTom mon paboTamMu NMpakTUKyMa MOHUMAETCs CaMOCTOSITEIBHOE
UCCIIeIOBaHNE, KOTOPOE MPOBOAMTCS 11O PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa O€3 MMOMAaroBoi HHCTPYKIIUH.

B mporpamme 1o ¢u3nke cucteMa y4eHUUeCKOT0 dKCTIIEPUMEHTA, JTa00PaTOPHBIX pa0dOT M MPaKTUKyMa Tpe/IcTaBlieHa eMHbIM NiepedHeM. BeiOop TeMaTuku asist
9THX BUJIOB YUCHHYECKHX MPAKTHUECKUX PabOT OCYIIECTBISETCS YYaCTHUKAMH 00pa30BaTEIbHOTIO Mpoliecca UCXO/s U3 0COOCHHOCTE! MOYPOYHOTO TIAHUPOBAHHMS U
OCHalllCHUA Ka6I/IHeTa (l)I/ISI/IKI/I. HpI/I 3TOM 00EeCIEeYnBAETCS OBJIaJICHUEC O6yanOHH/IMI/ICH YMCHHUAMHA TPOBOJUTH IMPAMBIC U KOCBCHHBLIC M3MCEPCHUA, UCCIICAOBAHUA
3aBUCHMOCTEH (M3MUYECKHUX BEJMYUH U IIOCTAHOBKY OMBITOB MO TIPOBEPKE MPEIOKEHHBIX THIIOTES.

Bonpmioe BHUMaHue YACTHACTCA PCIICHUIO paC‘IéTHBIX N KAa4YCCTBCHHBIX 3aJ1a4. HpI/I 3TOM JJIsd paC'—IéTHBIX 3aga4 IMPUOPUTETOM ABJIAIOTCA 3agadd C SABHO
3aJ]aHHOW W HESBHO 3aJlaHHON (PU3MYECKOH MOEIbI0, MO3BOJISIIONINE MPUMEHITh W3yYeHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jiena Kypca, Tak U
HUHTETPpUPYSA NMPHUMCHCHHUE 3HAHUM W3 Pa3HBIX pPas3JCiioB. ,ZI.HSI KauC€CTBCHHBIX 3ada4 HNPHUOPUTCTOM ABJIAIOTCA 3adaHHA Ha OG’BS[CHCHI/IC/Hpe}ICKa?;aHI/Ie IIPOTECKAHUA
(bu3HUecKrX SBJICHUI U MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyrolue Beioopa pu3ndeckoil MOJIeNN JIJTsl CUTYaIluy MPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmu @I'OC COO k MaTepualbHO- TEXHUYECKOMY OOCCIICUCHHIO yUeOHOro Impoiecca Kype (GpU3UKU yriayOJEHHOTrO YpOBHs Ha
YPOBHE CpPETHETO O0IIEeTro 00pa30BaHMs JODKEH H3YUaThCS B YCIOBUIX

npeaMeTHoro kabuHera. B kaOuHere (Qu3MKM JOMHKHO OBITH HeOoOXoIuMoe JlabopaTopHOe 00OpYJIOBaHKE ISl BBITIONHEHHs YKa3aHHBIX B MporpaMMme 1o Qusnke
YUEHHYECKHX OMBITOB, TA00PATOPHBIX paboT M paboT MpaKTHKyMa, a TAKXKe JEMOHCTPAIHOHHOE 000y I0BaHUE.

JleMoHCTpaoHHOEe 000pyAoBaHKue (POPMHUPYETCSI B COOTBETCTBUHU C MPUHIMIIOM MUHUMAJIBHOM TOCTATOYHOCTH M 00ECTIEUHBAET MIOCTAHOBKY MEPEUHCICHHBIX
B MporpamMme 1o (hU3MKE KIFOYEBBIX JEMOHCTPANMU ISl WCCIEJOBAHUS HM3YYaeMBbIX SIBJICHHH M TPOIECCOB, AMIIMPHYECKHX W (yHIAMEHTANBHBIX 3aKOHOB, UX
TEeXHUYECKUX IPUMCHEHHH.

JlaGopatopHoe 06opynoBaHUe AJS yYCHHYECKUX MPAaKTHUECKUX paboT GopMupyercsi B BHIE TEMaTHIECKUX KOMIUIEKTOB M 00ECTIEUNBACTCSA B PacuETe OJHOTO
KOMILJIEKTa Ha JBYX oOydwarommxcs. Temarndeckue KOMIUIEKTHI J1aOOpaTOPHOTO OOOpYAOBaHMS MOOJDKHBI OBITH MOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHUU
aHaJIOTOBBIX M HU(POBBIX NPHUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTENBHBIX CHCTEM B BUAE HU(PPOBBIX J1JabopaTOpHi.

OCHOBHBIMH LETSIMU W3y4deHHs (PuU3MKH B 00mIeM oOpa30BaHUM SBISIOTCA: (OpMUpOBaHHME HWHTEpeca M CTPEMIIGHHS OOydYalolMXCsl K  HaydYHOMY



W3YUYCHHIO IPUPOJBI, PA3BUTHE UX MHTEIIEKTYAIBHBIX U TBOPYECKHUX CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUN O HAYYHOM METO]Ie MMO3HAHUS ¥ (POPMHUPOBAHUE UCCIIEAOBATENHCKOTO OTHOILCHHS K OKPYKAIOIINM SIBJICHUSIM;

(bopMupoBaHe HAYYHOTO MUPOBO33PEHUS KaK pe3yiIbTaTa H3y4eHUsI OCHOB CTPOCHUS MAaTePHU U (YHIaMEHTAIbHBIX 3aKOHOB (DH3HKH;

(dopMupoBaHNe yMEHUH OOBSICHATH SBJICHUS C HCIONb30BaHUEM (QU3MUECKUX 3HAHUI U HAYYHBIX JOKA3aTENIbCTB;

(hopMHpOBaHHE MPEACTABICHHUIA O PONX PU3UKH IS Pa3BUTHSI APYTHX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHH;

pa3BUTHE NPEACTABICHUI 0 BO3MOXHBIX cepax Oyayieit npodeccuoHanbHON ASTENFHOCTH, CBA3aHHBIX C (DU3MKOM, MOJrOTOBKA K JalbHEHIIEMY 00y4EeHHIO
B 3TOM HalpaBJICHHUH.

JlocTmxeHre 3THX 1ieield o0ecreunBaeTcs pelIeHueM CISAYIOMINX 3aiad B IIpoIecce U3ydeHHs Kypca (pU3UKH Ha ypOBHE CPEIHET0 00IIero 00pa3oBaHus:

npuoOpeTeHre CHCTeMbl 3HaHM 00 o0mmx (QU3NYEeCKHX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHSAX, BKIIOYas MEXaHUKY, MOJICKYISIpHYIO (u3uky,
ANEKTPOANHAMHUKY, KBAHTOBYIO (DU3HKY U 3IIEMEHTHI acTPOPHU3UKHY;

(dbopMupoBaHHe yMEHHI NPUMEHSTH TEOPETHYECKUE 3HAHHS JUIl OOBSICHEHUS (M3NYECKUX SBICHHH B MPUPOJE M IS MPHHATHSA NMPAKTHIECKUX PELICHHH B
MMOBCEIHEBHOM KH3HM,

OCBOEHME CIIOCOOO0B PEIIEeHUsI pa3InuHbIX 33/a4 C SIBHO 3aJaHHON (U3MUYECKON MOJIEIbI0, 331, MOApa3yMeBalOIUX CaMOCTOATEIbHOE CO3JaHne (HU3UIECKOM
MOJIEJIH, aJIeKBaTHOM YCJIOBHUSAM 3aJjauy, B TOM YHUCIIE 3ajjad HH)KEHEPHOTO XapaKTepa;

MOHUMaHNe (PU3MYECKUX OCHOB M MPUHIIMIIOB JEHCTBUS TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOLIECCOB, UX BIUSHUA Ha OKPY>KaIOIILYIO CPeLy;

OBJIaJICHHE METOJIJaMH CAMOCTOSTENBHOIO IJIAHUPOBAHMS M TPOBEJCHUST (PU3HMYECKUX HKCIIEPUMEHTOB, aHAIN3a U HHTEpIpETauy WHPOPMAIIUH, ONPEAeTICHUS
JIOCTOBEPHOCTH I10JIy4YCHHOI'O PE3Y/IbTaTa;

CO3JIaHME YCIIOBHUH IJIs1 pa3BUTHS YMEHHI POEKTHO-UCCIIEI0BATENbCKOM, TBOPUECKOH NeSITEIbHOCTH;

pa3BUTHE HHTEpeca K cepam npodecCrOHATBHOM AEATENLHOCTH, CBSI3aHHOU ¢ PU3MKOIL.

B cootBerctBuu ¢ tpeboBanusivu @I'OC COO yriy0n€HHBIN ypoBeHb M3ydeHHs ydeOHoro npeamera «Pu3nkay Ha ypOBHE CpeAHEro oomero oOpa3oBaHUs
BBIOMpAETCs 00YYAIOIMMUCS, TUTAHUPYIOIUMH TIPOJIOJKEHIE 00pa30BaHUs TI0 CIIEIHATIBHOCTAM QU3UKO-TEXHHIECKOTO MPOQUIIS.

Ha m3yuenue pusuku (yriyOn€HHBIN ypOBEHB) Ha ypOBHE cpejiHero obiiero obpazoBanus otBoautcs 340 yacos: B 10 kmacce — 170 gacoB (5 4acoB B Hezeno),
B 11 ximacce — 170 gacoB (5 9acoB B HEIEIIO).

[pennaraemelii B iporpamme 1o (GpHU3HKe TepeueHb JIAOOPATOPHBIX U MPAKTHYECKUX PAOOT SIBISIETCS PEKOMEHIOBAaHHBIM, YUUTEIb JIeNlacT BBIOOP TIPOBECHUS
nabopaTopHBIX PadOT U OMBITOB € YYETOM UHIUBUIYATbHBIX OCOOCHHOCTEH 00yUYaroIuXcsl.



COJAEP/)KAHUE OBYYEHUA 10 KJIACC

Pa3nen 1. Hayunslii MeTo1 MO3HAHUSI MIPHPO/BI.

®usznka — pyHIaMeHTaIbHas HayKa o mpupojie. HaydHslif METO T TO3HAHUS M METO/IBI UCCIIEIOBAHNS (DU3UUECKUX SBICHUIL.

DKCTIepUMEHT 1 TEOPHs B IIPOIIecce MMO3HAHUS MpupoIsl. Halmronenne u sKCiepuMenT B (pr3uke.

Crioco0sI n3MepeHus GU3NIeCKUX BETMINH (aHAJOTOBBIC U MTH(DPOBBIC H3MEPHUTEITHHBIC IIPUOOPHI, KOMITBIOTEPHBIE TaTINKOBBIEC CHCTEMEI ).

ITorpemHocTr m3MepeHnH PU3NIECKUX BEIMINH (A0COTIOTHAS M OTHOCUTEIILHAS ).

MognenupoBanue (U3NUECKUX SIBICHUH W MPOLECcCOB (MaTepHaibHas TOUYKA, aOCOJMIOTHO TBEPAOE TEJO, MACANbHAs >KUIKOCThb, HICANbHBIN Ta3,
TOYeUHbIH 3apan). [ unoresa. Pu3nveckuii 3aKoH, TpaHULBl €0 TpUMEeHUMOCTH. Pu3ndeckas TeOpusl.

Ponp 1 MecTo duznkn B GOpMUPOBAHIH COBPEMEHHOW HAYYHON KaPTHHBI MUPA, B TPAKTHYECKOU JESITETFHOCTH JIFOJICH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomol, nRDAKMUKYM.

W3mepeHne CHIIbl TOKA M HANPSDKEHUS B LIEH HOCTOSHHOTO TOKA MPH IOMOLIH aHAJIOTOBBIX U IM(POBBIX M3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ UG POBOIL Tadoparopucii o gusuke. [Ipumepsr n3mMepeHust GU3MUECKUX BETUUMH IPU TTOMOIIY KOMITBIOTEPHBIX TATYNKOR.

Paznen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanndeckoe nBuxkeHre. OTHOCUTEIBHOCTh MEXaHU4YeCKoro JBrkeHus. Cucrema otcuéra. [Ipsimas u oOpaTHas

3aJa41 MEXaHUKH.

Pannyc-BexkTop MaTEpHAIBLHON TOUKH, €0 IPOEKIIMK HA OCU CUCTEMBI KOOpAUHAT. Tpaekropusi.



[lepememierne, cKOpoCTh (CpenHssi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE MAaTEpUAIIbHONW TOYKH, MX MPOCKIMH HA OCH CHUCTEMbI KOOPIHMHAT.
CrnoxeHue nepeMelieHni u coKeHNe CKOPOCTE.
PaBHOMEpHOE U paBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABM)KEHHE. 3aBHCHMOCTh KOOPJIUHAT, CKOPOCTH, YCKOPEHHSA M IMYTH MaTE€pPUAIbHOW TOYKH OT
BPEMEHHU U UX TPpaUKH.

CBoOogHOe TazeHne. YCKOopeHHe CBOOOMHOro maneHus. J[BmwkeHHe Tena, OPOMIEHHOTO IO YTJIOM K TOPH30HTY.
3aBHCUMOCTH KOOPAMHAT, CKOPOCTH M YCKOPEHHS MaTepUAILHON TOUKH OT BPEMEHH U MX TPaUKH.

KpuBonuneitnoe apwkeHue. [IBrkeHHE MaTepUAIbHONW TOYKH 1O OKPY)KHOCTH. YTJOBas M JIMHEWHas ckopocTh. [lepuon m vactoTa oOparieHus.
LenTpocTpemurensHOe (HOpMaIbHOE), KacaTelIbHOE (TaHT€HIINAFHOE) U MTOJTHOE YCKOPEHHE MaTepHUATbHON TOUKH.

Texanueckue YCTpOﬁCTBa U TEXHOJIOTMYCCKUEC IPOLCCCHI: CIIMAOMCTP, ABWXCHHUEC CHApPAA0B, LCIIHBIC, ]_[ICCTCpéH‘IaTI)Ie u pCMéHHbIe rnepeaayu,
CKOpPOCTHBIE TU(TEHI.

Hemoncmpayuu.

MOI[GIH) CHCTEMBI OTCqéTa, WITIOCTpAalUsd KUHEMATUYCCKUX XapaKTCPUCTHUK IBUIKCHUSA. CHOCO6LI HCCJICA0BaHUA

JBIDKCHHUH,

Wnnroctpanus mpeaensHoro nepexoia 1 i3MepeHrne MrHOBEeHHOU ckopocTu. [IpeobpazoBanuie ABIKEHUH C

WCTIOJB30BAaHIEM MEXaHHU3MOB.

[lagenue Ten B BO3ayxe U B pa3peskeHHOM IIPOCTPAHCTBE.

Habmronenue nBmkeHus Tena, OpOIIeHHOT0 MO YIIIOM K TOPH30HTY ¥ TOPU30HTaIRHO. Hanpasinenne ckopocty npu

JIBUKEHHH TI0 OKPYKHOCTH.

[IpeoOpaszoBanue yrioBoil CKOPOCTH B PeLyKTOPE.

CpaBHeHMe yTel, TpaeKTOpuid, CKOPOCTEH JBMKEHHUS OJHOTO M TOTO JK€ TeJla B Pa3HbIX CHCTEMax OTCUETa.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

NzydeHne HepaBHOMEPHOTO ABMKEHUS C TIEIBIO OIPE/IeIEHNs] MTHOBEHHOUM CKOPOCTH.

N3mMepenne yckopeHHs IPH NPSMOIIMHEHHOM paBHOYCKOPEHHOM JBI)KEHUU 10 HaKIIOHHOH T1ocKkocTH. MccnenoBanue 3aBUCUMOCTH Iy TH

OT BPEMEHH NIPU PaBHOYCKOPEHHOM JIBH)KEHHH.

Uzmepenue yckopeHus cBOOOIHOTO MaAeHUs (PEKOMEHI0OBaHO HCIIONb30BaHue U(POBOIL 1abopaTtopun).



W3ydyeHrne nABWKEHUS Tena, OPOIIEHHOTO TOPU30HTaIbHO. [IpoBepka THIOTE3BI O MPSAMOW MPONOPIHOHAIBHOHN 3aBUCHMOCTH MEXKITY
JAJTFHOCTHIO TONETA U HAYAIBHOU CKOPOCTHIO TENa.

W3ydeHne ABIKEHUS Tela 1Mo OKPY>KHOCTH C MIOCTOSIHHOW TI0 MOJTYITIO CKOPOCThIO. VcciemoBanne 3aBUCUMOCTH TIEpHOa

oOparreHus: KOHMIECKOT0 MasiTHAKA OT ero napametpoB. Tema 2. /lunamuka.

[TepBb1it 3aKO0H Herorona. HNuepuunanbHbie CHUCTEMBI OTCU€Ta. IIpyrHnun OTHOCUTEJILHOCTH lanunes.
HeunnepumanbHblie cucTeMsl 0TcUETa (OIIpeaesieHne, IPUMEpHI).

Macca tena. Cuna. [Ipuanmn cynepmosuiun cui. Bropoii 3akon

Herorona ang matepuanbHoil Touku. Tpetuil 3akoH HeroTona A

MaTepHUalbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJICHTHOCTb IPaBUTALIMOHHOMN U HHEPTHOM MacChl.

Cuna TspKecTH. 3aBHCHMOCTH YCKOPEHHUsS CBOOOTHOTO MafeHWs OT BBICOTHI HAJl TOBEPXHOCTHIO IUIAHETHI M OT reorpaduvecKoi MUpPOTHL.
JBmkeHre HeOECHBIX Tel U UX CITyTHUKOB. 3akoHbI Kerutepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBHKYILIETOCs ¢ yCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpeHHS CKOJNBXCHUS W cuia TpeHus mnokosi. Koadounment tpenus. Cuia CONPOTHUBICHUS MPH
JIBUKEHHMH TeJla B )KUJKOCTH WIIH Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCHUTENIBHOTO IBHKEHHUS.

Hasnenue. ['mapocrarnueckoe napnenue. Cuiia Apxumena.

TexHrnYeckre yCTpOHCTBA U TEXHOIOTUYECKHE TPOIECCHI: MOAIIUITHUKH, IBUKEHNE HCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabnroneHve 1BMKeHUS Tell B UHEPIHAIBHBIX 1 HEMHEPIMAIBHBIX CUCTeMax OTcuéra. [IpHHIIMT OTHOCUTEFHOCTH.

Kauenue nByX HMIMHAPOB WK HIAPOB Pa3HOIM MacChl C OJIMHAKOBBIM YCKOPEHUEM OTHOCUTEIBHO HEMHEPUUATbHOU CUCTEMBI OTCUETA.

CpaBHEeHHE paBHOJEHCTBYIONIEH MPHUIOKEHHBIX K TEIy CHJI C MPOMU3BEICHHWEM MAacChl Tela Ha €ro YCKOPEHHE B MHEPLHAIbHOMN cHCTEME OTCUETa.

PaBeHCTBO CuIl, BOSHUKAIOIIMX B pe3yJIbTaTe B3aUMOJecTBYA Tell. M3mepeHue macc 1o

B3aUMOJIEUCTBHUIO.



HeBecoMocTb.

Bec Tema mpu yckopenHOM ogbéme u ageHuu. LlenTpobexHbie
MEXaHU3MBI.

CpaBHEHME CHII TPEHUS TTOKOS, KAUEHHS 1 CKOJIBKEHHSL.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nDAKMUKYM.

W3mepenne paBHOACHCTBYIOIIEH CHII ITPH ABIKEHUH OpyCKa 110 HAaKJIOHHOM TUTOCKOCTH.

ITpoBepka ruUHOTE3Bl O HE3aBUCUMOCTH BPEMEHHM JABIKECHUS OpycKa IO HAKJIOHHOW IUIOCKOCTH Ha 3aJaHHOE PACCTOSIHHE OT €r0 MAacChl.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX B MPYKUHE U PE3NHOBOM 00pasIie, OT ux aedopmanun. M3ydeHnne IBUKEHHS] CHCTEMBI

TeJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON depe3 JIErKuit OJI0K.

Nzmepenne kor(duIrienTa TpeHus 1Mo BEIMIHHE yTiIoBoro KodhdunmenTa 3apucumoctu Frp(N). MccnenoBanue aBmxeHus Opycka mo

HAKJIOHHOW TUTOCKOCTH C TIepeMeHHBIM K03 pummeHToM TpeHus. V3ydeHne ABIKEHNUS Tpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

ABCONIOTHO TBEpIOE teno.  [loctynmatensHoe U BpalarenbHoe JIBIOKEHUE TBEPJIOTO tena.  MomeHT CHJTBI
OTHOCHUTENBHO ocH BpateHus. [1ineuo cuisl. CnokeHne cuil, MPUIOKEHHBIX K TBEpAOMY Tery. LIeHTp TsxkecTu Tena.

VYcnoBus paBHOBecHs TBEPAOTO Tena.

VYcroiiunBoe, HeyCTOHUNBOE, Oe3pa3IMuHOe PAaBHOBECHE.

Texnuueckue YCTpOMCTBa A TEXHOJOTHUYECKUE MIPOLIECCHI: KPOHUITEWH, CTPOUTEIBHBIN KpaH, pelmeTyarbie
KOHCTPYKIIHH.

Hemoncmpayuu.

YcnoBust paBHOBECHS.

Buns! paBHOBECHSL.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, npaxkmuxym. Viccienopanue ycioBuid paBHOBECHS

TBEPOTO TeJa, UMEIOILETr0 OCh BpalieHns. KoHCTpynpoBaHHe KpOHIITEIHOB M pacdy€T CHII yIIPYrOCTH.
M3yuyenue ycToM4nBOCTH TBEPIOTO TEJIA, UMEIOIIETO IUIOLIaAb OIIOPHI.



Tema 4. 3axonvl cOXpaneHus ¢ Mexanuke.

Wmnynbec MarepuasbHONW TOYKH, CHUCTEMBl MaTepHalbHBIX TOYEK. L[eHTp Macc CHUCTeMBl MaTepUAaJIbHBIX TOYEK.
Teopema 0 ABUXKEHHUU LIEHTPA Macc.

Hmnynbe cuiibl 1 H3MEHEHNE UMILYJIbCa Tela. 3aKOH

COXpaHEHUs UMITyJIbCa.

PeakTHBHOE OBHKECHHE.

MomMeHT umIysibca MaTepraiIbHOM ToUkH. [IpencTaBnenne o coxpaHeHHH MOMEHTa UMITYJIbCa B IEHTPaJIbHBIX MoJsIX. PaboTa cuibl Ha ManoM U Ha
KOHEYHOM InepemelneHund. [ paduueckoe npeactaBieHne padoThl CUIIbIL.

MOIIHOCTE CHITBI.

Kunerndeckast sHeprust MaTepraibHOi Touku. Teopema 06 M3MEHEHUH KHHETHYECKOH SHEPIUU MaTepUAIbHON TOUKH.

[loreHunanbHple ¥ HemoOTeHUMaidbHble CHibl. lloTeHumansHas sHeprus. lloTeHumanbHas sHeprusi ynpyro aAeOpMHpPOBAHHON MPYKHUHBL

[ToreHunanbHas 3HEPrus Tena B OXHOPOAHOM IrpaBUTALMOHHOM Moje. [loreHnuanbHas 3Heprus Tena B rpaBUTALMOHHOM I0JI€ OHOPOAHOTO MIapa (BHYTPH
U BHe 1mapa). Bropas kocmuyeckas ckopocTs. TpeTbs KocMU4ecKast CKOpOCTb.

CBs13b pabOTHI HEMOTEHIUATIBHBIX CHJI C UI3MEHEHHEM MEXaHUYIECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHHUSI MEXaHUUECKON 3HEPTHH.
Ynpyrue 1 Heynpyrie CTOJIKHOBEHHSI.
VYpaBHenue bepHymnm ans upeanbHOM JKMAKOCTH Kak CIEACTBUE 3aKOHA COXPAHEHHs] MEXaHWYECKOM 3Heprud. TeXHHYecKHe YCTpOHMCcTBa M

TEXHOJIOTHYECKHE POLIECCHI: IBIKEHHE PAKET, BOJAOMET, KONEDP, MPY>KUHHBII MTUCTOJIET,
THUPOCKOII, QUIYpHOE KaTaHHE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTnBHOC NBUKEHHE.

N3mepeHre MOITHOCTH CHJIBL.

W3MeHeHune SHepTUH Tella IPU COBEPIICHUH PaOOTHI.



B3anMHbIe npeBpaleHusl KHHETUYECKON U NOTEHIMAIbHOW SHEPIUi TP IEUCTBUU HA TEJO CUIIBI TSHDKECTH U CHIIBl YIPYTOCTH.
CoxpaHeHHEe 3HEPTUU ITPU CBOOOTHOM T/ ICHHH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomeol, npaKmuKym.

N3mMepenne nmmynbca Tena no TOpMO3HOMY ITyTH.

H3mepeHue CUiIbl TATH, CKOPOCTH MOJIEIH 3JICKTPOMOOHIISI U MOIIIHOCTH CHITBI TSIrH. CpaBHEHUE H3MEHEHUST IMITYJIbCa
Tea C UMITYJIbCOM CHIIBL.

HccnenoBanne coxpaHeHMs UMITyJbca IPU YIPYToM B3aumojeiicteuu. M3mepenne

KUHETUYECKOW HEPTUH Tejia 0 TOPMO3HOMY Iy TH.

CpaBHeHHE H3MEHEHHUS TOTEHITHAIEHON SHEPTUH MPYKUHBI ¢ paboTo# cuibl TpeHus. OnpeeneHue padoThI

CUJIBI TPEHHs MPHU JBIDKCHUU Tejla MO HaKJIOHHOW mmockoctu. Pazmen 3. MoaekydasipHas ¢Gu3UKa M
TePMOIMHAMHUKA.

Tema 1. Ocnogvl MONEKYNAPHO-KUHEMUYECKOU MEOPUN.

OcCHOBHEBIE TIOJIOKEHUST MONEKyIsipHO-KnHeTHIeckoi Teopuu (MKT), ux omeitHoe obocHoBanme. Juddysusa. bpoyHoBckoe nBmkeHne. Xapakrep
JBIDKEHHS M B3aMMOJICHCTBUS YacTHIl BEIIEeCTBA. MoJeNnr CTPOCHUS Ta30B, XKUIKOCTEH M TBEPIBIX TeNl U OOBACHEHHE CBOMCTB BEILECTBA HA OCHOBE 3THX
Mozeneit. Macca u pazmepsl MoJekyn (atomoB). KommaecTBo BemectBa. [locrostHHas ABoraapo.

TemmoBoe paBHoBecue. Temnepatypa u criocoOs! €€ usmepenust. [llkana remnepatyp Llenscust.

Mogenb uaeanbHOro raza B MOJIEKYJIIPHO-KMHETUUECKON TEOPUU: YACTUILIBI I'a3a ABMXKYTCSL XaOTUYECKU U HE B3aUMOACHCTBYIOT IPYT C APYTOM.

lazoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Kmaneiipona. AOcomoTHas Temmeparypa (mkana Ttemnepatyp KenpBuna). 3akon JlampToHa.
H3omporiecchl B uieanbHOM Tase C MOCTOSHHBIM KOJHYECTBOM BelllecTBa. [ 'paduueckoe npeacTaBiieHle H30MPOIECCOB: N30TePMa, H30X0pa, H300apa.

CBsi3p MEXIy HaBIEHUEM W CPEJHEH KHHETHYEeCKOH JHEeprueil MOoCTynaTelbHOrO TEIUIOBOTO ABIIKEHHS MOJIEKYN WAeajJbHOTrO Traza (OCHOBHOE
ypaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUH UCaTHHOTO Ta3a).

CBs3b a0COJIIOTHON TeMIepaTyphbl TEPMOJUHAMUYECKON CHCTEMBI CO CPEeTHEH KMHETHYECKOH SHEpPrueil MmocTynaTeaIbHOTO TEIUIOBOTO JIBMXKEHUS o€
YaCTHII.



TexHUYEeCKHE YCTPOHCTBA M TEXHOJIOTUIECKHE IIPOIIECCHI: TEPMOMETP, OapOMETp, OTyIeHHE HAHOMATEePHAaJIOB.
Hemoncmpayuu.

Mopenu IBUKEHHSI YaCTHLL BelecTBa. Moaenb

OpOYHOBCKOTO JTBUKCHHSL.

Buneoponuk ¢ 3armmckio pearbHOTO OpOYHOBCKOTO ABMKEHUS. Jnuddy3us xuakocTei.

Mogens onsita IlTepHa.

[putsxeHe MOJICKYIL

Mopenu KpUCTAIUIMYECKUX PELIETOK.

Habmronenue u uccienoBanue U30MPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomuot, nPAKMUKYM.

HccnenoBanue mpolecca yCTAHOBICHUS TEMJIOBOIO PABHOBECHS NPH TEIUIOOOMEHE MEXIY ropsdeil M XOJOAHOU BOIOH.

N3ydeHne n30TepMHUYECKOro Mpolecca (PeKOMEHI0BaHO UCIIONIb30BaHHEe LU(PoBoi 1abopaTopun). MzyueHne H30X0pHOro mporecca.

N3yuenue nzobapHoro nporecca. IIposepka

YpaBHEHUS COCTOSIHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mauiunboi.

Tepmogunamuueckast (TZl) cuctema. 3amaHue BHEIIHMX YCIOBUH AJIsi TEPMOJMHAMHYECKOW CHUCTeMBbl. BHeIIHHME W BHYTPEHHHE MapaMeTphl.
ITapaMeTpsl TEpMOIMHAMHYECKON CUCTEMBI KaK CpEJHHE 3HAYEHHs BETMYNH, ONUCHIBAIONINX €€ COCTOSHUE Ha MUKPOCKOITMYECKOM YPOBHE.

Hynesoe Hayano tepmoguHaMuky. CaMONpOU3BOJIBHAS peslaKCcalnsl TEPMOJINHAMUYECKON CHCTEMBI K TETNIOBOMY PABHOBECHIO.

Mojienp ueanbHOTO Ta3a B TEPMOAMHAMUKE — CUCTEMa YpaBHEHM: ypaBHeHHe MenaeneeBa—Kianeiipona u BelpakeHue sl BHYTPEHHEH SHEPTHH.
VYcnoBrus NpUMEHUMOCTH 3TOM MOJENW: HU3Kasg KOHIIEHTpalMs YacTHL, BBICOKME TEMIIEpaTypbl. BeIpaskeHue IUisi BHYTPEHHEH SHEPruu OJHOATOMHOIO
UJEATBHOrO Trasa.

KBa3ucraTnueckue 1 HECTaTUYECKHE IIPOUECCHI.



OnemeHTapHas paboTa B TepMOANHAMUKe. Brraucnenue paboTel o rpaduky npormecca Ha PV-auarpamme.

Tenmonepemaya Kak crmoco0 W3MEHEHHS BHYTPEHHEW OJHEPIMH TEePMOJWHAMHYECKON cucTteMbl 0Oe3 coBepineHus pabotel. KonBeknws,
TEIJIONPOBOAHOCTD, U3TyUCHHE.

KonuuectBo Ternotel. TemnoéMkocTs Tena. YenpHas U MOJIsSIpHAs TEIUIOEMKOCTH BellecTBa. YpaBHeHUE Maifepa. YenapHasi TEIUIOTa CropaHus
ToruuBa. Pacu€T konudecTBa TEIIOTHI ipH Terutonepenaye. [lorstre o0 annadaTHOM Iporiecce.

IlepBBIii 3akOH TepMOIWHAMUKH. BHyTpeHHss osHeprus. KommdgecTBo TemnmoTel u paboTa Kak Mepbl HW3MEHEHHS BHYTPEHHEW HHEpPrHH
TEPMOJIMHAMUYECKOU CUCTEMBI.

Bropoii 3ak0H TepMOIUHAMMKH JIJIS PABHOBECHBIX MPOLIECCOB: Yepe3 3aJaHHOE PaBHOBECHOE COCTOSIHME TEPMOJIMHAMUYECKONW CHUCTEMbI MPOXOIUT
€JMHCTBEHHAs anuadara. AOCOIOTHAS TeMIleparypa.

Bropotii 3akoH TepMOAMHAMUKH IS HEPABHOBECHBIX MPOLIECCOB: HEBO3MOKHO IMEPEAaTh TEIIOTY OT OoJiee XOJIOJHOTO Tela K Oosee Harperomy 0e3
komreHcanuu (Knaysuyc). HeobpaTuMocTs MpUpOIHBIX TPOLIECCOB.

[Tpunmunet geiictBus terwioBbix MamuH. KITJ[. MakcumansHoe

snauenue KIIJI. [{ukn Kapno.

DKOJIOTMYECKHE aCIIEKThI UCIIOJIb30BaHUS TEIUIOBBIX ABUTaTesei. TemioBoe 3arps3HeHIE OKPYKaOIEH Cpebl.

TexHHUECKHE YCTPOHCTBA M TEXHOJOTHYECKHE IPOLECCHI: XOJOAWIBHUK, KOHAMLHUOHED, AW3EIbHBIM M KapOIOpaTOpHBIA IBUTaTeNH, MapoBas

TypOWHa, MOJly4YeHNEe CBEPXHU3KHUX TEMIIEPaTyp, YTHIH3ALUS «TETIOBBIX» OTXOJIOB C HCIIOIB30BAHUEM TEIUIOBOTO HACOCA, YTHIIH3ALUS OHOOPTaHMYECKOTO
TOTUTMBA JIJIS1 BBIPAOOTKHU «TETTOBOM» U AIIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meneHune TemMriepaTyphl Ipy aauadaTnieckoM paciupeHnd. Bo3ayHoe orHuBo.
CpaBHeHHe yIelbHBIX TeIUI0EMKOCTeH BeecTB. Crioco0b!

W3MEHEHUS BHYTPEHHEH SHEpruu.

HUccnenoanne agnadatHoro npouecca. KoMibroTepHbie Moienn

TETUTOBBIX JIBUTATENEH.

Yuenuueckuii sxcnepumenm, nadopamopnsie pabomolt, nPAKMUKYM.



M3mepenue yaenbHOU TemnoéMKocTy. McenenoBanue npouecca

OcThIBaHUS BelecTBa. Mccnenosanue annabaTHOTO mpoiecca.

N3ydeHre B3auMOCBS3H YJHEPTHH MEKMOJIEKYIAPHOTO B3aUMOISHCTBHS M TEMIIEPATYPhl KUTICHUS KAAKOCTEH.

Tema 3. Azpecamnsie cocmoanusn eeujecmea. Pazosvie nepexoowi.

[Tapoobpa3zoBanue u kKoHAeHcanus1. Vicnapenue u KumneHue. Y ienbHas TeIioTa mapooopa3oBaHusl.

Haceimennsle ¥ HeHachlllleHHBIE Tapbl. KauecTBeHHas 3aBHCHMOCTh IUIOTHOCTH M JABJICHUSI HACBIIEHHOTO Iapa OT TEMIEpaTyphl, HX
HE3aBUCUMOCTB OT 00hEMa HACKIIIEHHOTO TIapa. 3aBUCHMOCTh TEMITEPATYPhl KUIICHUS OT AaBJICHUS B )KUIAKOCTH.

BraxHocTh Bo3yxa. AGCOIIOTHAS i OTHOCHUTEbHAS BIIAYKHOCTb.

Teépmoe Teno. Kpucrammmyeckue u amopdHble Tena. AHU30TPOIUS CBOWCTB KpHUCTaLIoB. IlmaBieHWe W KpHCTaLIU3aius. Y7eabHas TEIioTa
ruiaBieHus. Cyomumanus.

Hedopmanuu BEproro Tena. Pactsokenue u cxxatue. Cnsur. Monyns FOnra. [Ipenen ynpyrux nedopmanuii.

TemoBoe pacuMpeHne KUAKOCTEH U TBEPIBIX Tel, 00bEMHOE U IMHEWHOE paciiupeHre. AHrapMOHU3M TETJIOBBIX KOJIeOaHWH YacTHIl BEIIECTBA KaKk
MIpUYUHA TEIJIOBOTO paclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

IIpeoOpa3oBanue 3Hepruu B (pa3oBBIX Mepexonax. YpaBHEHHUE

TEIUIOBOro OanlaHca.

[ToBepxHOCTHOE HaTsDKeHHE. KoadduimeHT moBEpXHOCTHOTO HaTsKeHHs. KanwsipHble sBieHus. JlaBieHue 1oJ HCKPUBIEHHOW MOBEPXHOCTHIO
xkunkoctu. opmyna Jlarmnaca.

TexHn4YecKre yCTPOHCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: KUAKHE KPUCTAILIbI, COBPEMEHHBIE MaTEpHAIb.

Jemoncmpayuu.

Temnosoe pacmmpeHue.

CBoiicTBa HaCHIIIIEHHBIX MTaPOB.

Kunenue. Kunenue npv monmxeHHOM aBieHud. M3mepenne

CHJIBI IOBEPXHOCTHOTO HATsHKeHUS. ONBITH C MBUIBHBIMH

MIEHKAMH.

CmaunBaHue.



KanumnspHsle siBIeHHUS.

Mopenu HeHBIOTOHOBCKOH kuakocTr. CrocoObl

U3MEPEHHUS BIIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIaBJICHUS KPUCTAITUUECKOTO BenlecTBa. Buasl nedopmanuii.
Habmionenue manbix aeopMaruii.

Yuenuueckuii sxcnepumenm, nadopamopuuie pabonol, nPAKMUKyM.

N3y4yeHue 3aKk0HOMEPHOCTEN UCIIapeHUsl KUAKOCTEN. M3MepeHne ynenbsHon

TEIJIOTHI IUIABJICHHUS JIbJA.

N3y4yeHue cBOMCTB HACBILIEHHBIX I1APOB.

W3mepeHne aOCOTIOTHOM BIaXKHOCTU BO3/yXa M OLIEHKA MaccChl 1apoB B momenieHnu. Msmepenue koadduuuenrta
MOBEPXHOCTHOTI'O HATSKEHUS.

Wsmepenne monyns FOwra.

HccnenoBanne 3aBUCUMOCTH JeOpMaIK pe3HHOBOTO 00pa3ia OT MPHI0KEHHON K HEMY CHIIBIL.

Paznen 4. DiaekTpoamHaAMuUKA.,

Tema 1. Dnekmpuueckoe noe.

DOnexTpuzanus Ten U e€ NpOosIBICHHUSA. DJIEKTpUYecKUi 3apsa. J[Ba BUIA 3JIEKTpHUYECKHX 3apsaoB. [IpOBOJHHKH, JAUAIIEKTPUKH U
TOJYIPOBOJAHUKU. DIIEMEHTAPHBIN 3JIEKTPHUUECKHMA 3apsi]]. 3aKOH COXpaHEHHS dIIEKTPUIECKOTO 3apsa.

Bzaumoneiictue 3apsinoB. Toueunsie 3apsaasl. 3akoH Kymona. Dnexrpuueckoe nose. Ero

JIefiCTBUE HA DIIEKTPUICCKUE 3aPs/IbI.

HanpsoxéaaocTh ANEKTPUIECKOTO TIOJIS. [TpoOHBIi 3aps. Jluanm HaNPsHKEHHOCTH ANEKTPHIECKOTO TIOJISL.
OOHOPOIHOE ANEKTPUIECKOE ToJIe.

[loTeHIIMaNBHOCTh ANEKTPOCTATHIECKOTO TOsl. Pa3HOCTh MOTEHNIMANOB M HampsbkeHue. l[loTeHnnanpHast SHEprus 3apsAia B AJIEKTPOCTATHIECKOM
noje. [Torennuan snexTpocTaTndeckoro nomusd. CBsi3b HANPSHKEHHOCTH TMOJISL U Pa3HOCTH MOTEHIMAJIOB IS AJIEKTPOCTATUYECKOro oISl (KaK OAHOPOJHOTO,
TaK U HEOJHOPOIHOTO).

IIpuHIUI Cynepno3uyu JEKTPUUECKUX MTOJIEH.



ITome Toueunoro 3apsina. [lone paBHOMepHO 3apsukeHHOU cdeprl. [lome paBHOMEpHO 3apskeHHOTO 0 00BEMY T1apa. [lone paBHOMEpHO 3apsiKEHHO
0eckoHeuHOH MmIocKocTH. KapTuHBI TUHUN HAPSDKEHHOCTH STHX MOJICH M AKBUIIOTEHINAIBLHBIX TTOBEPXHOCTEH.

IIpoBOAHMKY B 3JIEKTPOCTATUIECKOM ITOJIE. Y CIIOBHE PABHOBECHS 3aPSIIOB.

JudneKTpuKH B 31EKTPOCTaTHIECKOM ToJe. JuanekTpuieckas MpoHUIIaeMOCTh BelecTBa. KonaencaTop. DneKTpoEMKOCTh

KOHJIeHcaTopa. DIeKTPOEMKOCTD IIOCKOro KoHeHcaTopa. [lapaniensHoe coeMHEHNE KOHEHCATOPOB.

IlocnenoBaTenbHOE COEMHEHNE KOHEHCATOPOB. DHEPrUs 3apsHKEHHOT0 KOHAEHCATOpa.

JBrkeHne 3apsHKeHHOHN YacTUIIBI B OTHOPOJIHOM DIIEKTPHUECKOM IIOTIE.

TexHMUECKHE YCTPOMCTBA U TEXHOIOTUIECKUE MTPOIECCHI: DIIEKTPOCKOI, AIIEKTPOMETP, SJCKTPOCTATUUECKAS 3aIUTa, 3236 MIICHHE 3JICKTPOIIPUOOPOB,
KOHJICHCATOpPHI, TeHepaTop Ban ne ['paada.

Hemoncmpayuu.

YcTpocTBO ¥ IPUHIUT ACHCTBUS 3JEKTPOMETPA. DIECKTPUUECKOE

ToJie 3apsDKEHHBIX MTapUKOB.

OneKTpUYecKoe Moje ABYX 3apsKEHHBIX TUIACTHH.

Mogens anekTpocraTudeckoro reueparopa (Bau ne ['paada). [IpoBoguuku B

3IEKTPUIECKOM TOJIE.

9J’IeKTpOCTaTI/I‘IeCKaH 3amniura.

YCTpoRCTBO U IEHCTBUE KOHAEHCATOPA TOCTOSHHON 1 IEPEMEHHON EMKOCTH.

3aBUCHMOCTb 3JEKTPOEMKOCTH IUIOCKOIO KOHJEHCATOpa OT IUIOIAAW IUIACTHH, PAaCCTOSHHS MEXAY HHMH U JUIEKTPUYECKON
MPOHHULIAEMOCTH.

OHeprus 3JeKTPUUECKOro M0JIs 3apsLKEHHOI0 KOHIEHCAaTopa. 3apsika U

paspsiliKa KOH/IEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

OneHka cril B3aUMOIECHCTBUS 3apsKEHHBIX TEIL.

Habmonenue npeBparieHus SHEPTUH 3apsDKEHHOTO KOHIEHCATopa B SHEPTHIO U3TyueHHs cBeTonoaa. M3yueHrne npoTekaHus TOKa B 1IETH,

coJepKallell KOHIEHCaToP.



Pacnpenenenue pasHOCTH OTEHIMANOB (HANIPSDKEHMS) IIPU IIOCIIEA0BATEIbHOM COSAMHEHUN KOHAEHCATOpoB. MccinenoBanue pas3psaaa KOHIEHCATOpa
gepes pe3ucTop.
Tema 2. Ilocmoannwlii 21eKmpuyecKuii mox.
Cuna Toka. [locTostHHBIH TOK.
VYcnoBus cyliecTBOBaHUS MOCTOSHHOTO AJIeKTpHUUeckoro Toka. Mctounnku toka. Hampsokenue U n OJIC & . 3akon Oma 1y1d yyacTKa IeTH.
DJEeKTPUUECKOE COMPOTUBIIEHHE. 3aBUCUMOCTh CONPOTHBICHHS OJHOPOAHOTO IPOBOAHUKA OT €0 UIMHBI 1 IUIOIIAAN IOIEPEUYHOI0 CEYECHUSI.
VY 1ensHOE CONPOTHUBIICHHUE BEIIECTBA.
[locnenoBaTtenbHOE, TapaieIbHOE, CMEIIAHHOE COeTMHEHHE MTPOBOTHUKOB. Pacu€T pa3BeTBNEHHBIX AnekTpudeckux menei. [Ipasmra Kupxroda.

Pabora anexrpuueckoro Toka. 3akoH [xoymns—Jlenma.
MOIHOCTE 3JIEKTPUIECKOro TOKa. TernoBast MOIHOCTb, BbIAEIsIEMas Ha PE3UCTOPE.
O/JIC u BHyTpeHHee CONpPOTHBIIEHHE UCTOYHMKA TOKa. 3akoH OMa JUIs MOJHOM (3aMKHYTOM) 3JeKTPUYECKON LEMH.
MortHoCTh HCTOUHUKA TOKa. KOpoTkoe 3aMbIkaHue.
Konzgencarop B 11enu MOCTOSIHHOTO TOKA.
TexHuuecKue ycTporucTBa U TEXHOJIOTUUECKHE MPOLECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK IEKTPUUECKON SHEPTUH.
Hemoncmpayuu.
W3mepeHue cuibl TOKa U HAIPSKEHMUSL.
HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT HAPSKEHUS AJI PE3UCTOPA, JIaMITbl HAKaJIMBaHUS U CBETOAMOAA.
3aBUCUMOCTb CONPOTHUBICHUSA LMWIMHAPUYECKUX IPOBOAHUKOB OT [UIMHBI, IUIOUIAJAM IONEPEYHOI0 CEYEHHsI W MaTepuaia.

I/ICCJ'IGI[OBaHPIC 3aBUCUMOCTHU CUJIbI TOKA OT COIIPOTUBJICHUS ITPHU ITIOCTOSIHHOM HAITPSDKCHHU.

Ipamoe u3MepeHne S/IC. Kopotkoe 3aMbIKaHUE raJIbBAHUYECKOTO 3JIeMEHTa U OIIeHKa BHYTPEHHETO
CONPOTHUBIICHUSL.

Crioco0bI coeTMHEeHNsT HICTOYHUKOB ToKa, D/1C OaTapeii.
Hccnenoanue pa3HOCTH MOTEHIMAIOB MEXY IMOII0CAMU UCTOYHUKA TOKA OT CUJIBI TOKA B LICIIH.



Yuenuueckuii sxcnepumenm, nadopamopnvie pabomol, nDAKMUKYM.

HccnenoBanre cMeIaHHOTO COEAMHEHUs pe3ucTopoB. M3Mepenune ynensHoro

COTPOTHBIIEHUS IPOBOAHUKOB.

HccnenoBanye 3aBUCMMOCTH CUJIBI TOKA OT HANIPSKEHUS JUI4 JIaMITbl HAaKalMBaHUA. Y BEIMUSHHE TIpeiesia U3MEPEHUs

amnepMeTpa (BOJIBTMETPA).

Nzmepenne 3/1C 1 BHYTpEHHETO CONPOTUBIIEHUS HCTOYHHKA TOKA.

Uccnenosanne 3aBucumocty I/[C ralbBaHH4eCcKOro 3JIeEMEHTa OT BPEMEHHU IPU KOPOTKOM 3aMbIKaHuu. MccnenoBanne pasHOCTH

MNOTEHIHAIOB MEXy MOJIOCAMU HCTOYHHUKA TOKA OT CHUJIBI TOKA B LIETIH.

HccnenoBanue 3aBUCUMOCTH [TOJIC3HON MOLTHOCTH MCTOYHHKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpedax.

OnexTpudecKas MIPOBOJIIMOCTh Pa3IU4HBIX BEIIIECTB. OneKTpoHHas MIPOBOJMMOCTb TBEPIBIX METaJIIOB.
3aBUCUMOCTH COIIPOTUBIICHUS METAJNIOB OT TemrepaTypbl. CBepXIPOBOAUMOCTb.

OnexTpuyeckuil Tk B BakyyMe. CBOWCTBA 3JIE€KTPOHHBIX ITyYKOB.

IomympoBOJHUKH. CobGcTBeHHas U TpHUMecHas MIPOBOJMMOCTD MOYIPOBOJHHUKOB. CaoiicTBa p—N-mepexona.
[MomynpoBOAHUKOBBIE TPUOOPHI.

DNEeKTPUYECKUI TOK B DJIEKTPOIUTAX. DIEKTPOIUTHIECKAs TUCCOITHAIMS. DIeKTpon3. 3akoHsl Papajest U IeKTPOIn3a.

OnexTpuyeckuil TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psia. PaznuyHble THIIBI CAMOCTOSATENBHOTO pa3psiaa. Monaud. [1nazma.

TexHUUECKHE yCTPOHCTBA M MPAKTHYECKOE MPUMEHEHHUE: ra3opaspsaHbIe JIaMIIbl, AIEKTPOHHO-NTydeBas TPyOKa, MOIYMPOBOJHUKOBBIE MPUOOPHL:
MO/, TPAH3UCTOP, (POTOANO, CBETOIMOI, TaIbBaHUKA, pahMHUPOBAHUE MEJIY, BBITIABKA aJTFOMHHUS, YJIEKTPOHHAS MHKPOCKOTIHS.

Hemoncmpayuu.
3aBUCUMOCTH CONIPOTUBIICHHUSI METAJIJIOB OT TEMIIEPATYPHI. [[pOBOAMMOCTE 3IEKTPOIUTOB.

3axoHbl anekTponusa Papases.
HckpoBoii paspsi ¥ MPOBOJUMOCTh BO3yXa.



CpaBHeHHE IPOBOINMOCTH METAIIIOB M TOTYTIPOBOAHUKOB. OTHOCTOPOHHSS IIPOBOJUMOCTh

JIUoJa.

Yuenuueckuii sxcnepumenm, nadopamopnsle pabomol, NPAKMUKYM.

Habnronenue snexkrponusa.

U3mepenue 3apsia 0AHOBAJICHTHOTO HOHA.

UccnenoBanue 3aBUCUMOCTH CONIPOTUBIICHUS TEPMOPE3ZUCTOPA OT TeMrepaTypbl. CHITHE BOJIbT-aMICPHON
XapaKTePUCTHUKH JHOJA.

Du3nyecKuil MPaKTUKYM.

Crioco0bl n3MepeHust PrU3N4YecKUX BETHMYUH C UCIIOIb30BaHUEM aHAJIOTOBBIX M HU(PPOBBIX U3MEPUTEIbHBIX IPHOOPOB U KOMIIBIOTEPHBIX TaTYUKOBBIX
cucTteM. AOCONIIOTHBIE U OTHOCUTEIbHBIE IOTPEITHOCTH N3MEpeHH (U3ndecKuX BenudrH. ONeHKa TPaHHIl MOTPEITHOCTEH.

IIpoBeneHre KOCBEHHBIX M3MEPEHUH, HCCIEA0OBaHUM 3aBUCHUMOCTEH (DM3MYECKUX BENWYMH, [IPOBEPKa MPEIIOKEHHBIX T'MIIoTe3 (BBIOOp M3 pador,
OIMCAHHBIX B TEMATUYECKUX pa3lenax «YYeHHUECKUil SKCIIEPUMEHT, 1a00paTopHble pabOThl, MPAKTUKYM).

MesknpenMeTHbI€E CBSI3H.

N3zyuyenne xypca ¢u3uku yriayonéHHoro ypoBHs B 10 kiacce OCyLIECTBISIETCS ¢ yYETOM COICPKATENbHBIX MEXKIPEIMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, ONOJIOTHH, XUMHH, Teorpapuu U TEXHOJIOTHH.

Mesicnpeomemusle nOHAMUA, C6A3AHHBIE C UZYUEHUEM MEMO006 HAYUHO20 NO3HAHUA: SBIICHUE, HAYYHBIH (aKT, TUIOTe3a, (PU3nUecKasi BeTUInHa,
3aKOH, TEOpHs, HAOJIOAECHHE, SKCIEPUMEHT, MOAEIMPOBAaHHE, MOJENb, M3MEPEHUE, MOTPELUIHOCTH W3MEPEHHH, M3MepuTeNbHble NpHOOpHI, HudpoBas
naboparopwusi.

Mamemamuxa: peuieHre cucteMbl ypaBHeHui. JlunelHas ¢yHkums, napabona, runepbona, ux rpadukd M cBoiicTBa. TpuUroHOMeTpHUYECKHE
(GYHKLIMHM: CHHYC, KOCHHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO. BEKTOPHI M MX MPOEKIMH Ha OCH KOOPAMHAT, CIIO)KEHHE
BEKTOPOB.

Buonozun: mexannueckoe JBIXEHUE B )KUBOH Npupojie, TupPy3us, 0CMOC, TEIIIO0OMEH KUBBIX OPTraHU3MOB, TEIUIOBOE 3arpsi3HEHNE OKPYKaIoIeH
cpelpl, yTUIN3alusi O0MOOPTaHNYECKOT0 TOIUTUBA Ul BBIPAOOTKH «TEIUIOBON» M 3JIEKTPOIHEPTUH, OBEPXHOCTHOE HATSIKEHHUE M KAWJUIAPHbIC SBJICHHUS B
NpUpOe, JCKTPUUECKHE SBICHUS B )KHUBOH MPUpPOLE.



Xumusa: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAsI Macca, MOJTyuYeHHe HAHOMATEePHAJIOB, TETIOBHIC
CBOWCTBa TBEPIBIX TEJ, )KUIKOCTEH W ra3oB, KUAKHE KPUCTAJUIbI, DJICKTPHUECKHE CBOWCTBA METAJIOB, JEKTPOIUTHYECKAs JUCCOLMAINS, rajbBaHUKA,
3NEKTPOHHAS MUKPOCKOTIHAL.

T'eozpagpua: BnaxxHOCTH BO3yXa, BETPHI, OapOMETP, TEPMOMETP.

Texnonozun: npeodpa3oBaHue ABWKECHUI C MCHOIb30BAHHUEM MEXaHHU3MOB, YUET CyXOr0 M KUAKOTO TPEHHUS B TEXHHKE, CTATHYECKUE KOHCTPYKLIUU
(KpoHIITEWH, peméryaTsle KOHCTPYKLHUH), WCIONb30BaHHE 3aKOHOB COXPAaHEHHWs MEXaHWKM B TEXHUKE (THPOCKOI, BOJOMET W JpYyrue), OBUraTelb
BHYTPEHHETO CrOpaHus, NmapoBas TypOHWHA, OBITOBOW XOJOAMJIBHHK, KOHAWIMOHEP, TEXHOJOTUW MOJIYYCHHUS COBPEMEHHBIX MAaTepUalioB, B TOM YHUCIE
HAaHOMAaTEPUAJIOB, U HAHOTEXHOJIOTHM, HJIEKTPOCTATHYECKasl 3all[UTa, 3a3€MJICHHE 3JIEKTPONpPHUOOPOB, Tra30paspsiIHbIE JIAMIIBI, IOJYHPOBOJIHHKOBBIE
MPUOOPHI, TaTbBAHHUKA.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA I[MTPOI'PAMMEBI 1o OU3UKE HA YPOBHE CPEJHETO OBLIEIO
OBPA30OBAHUAJIMYHOCTHBIE PE3VYJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHS Y4eOHOTO mnpeamera «Du3MKa» JOKHBI OTPaXaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYarOUIHXCS
PYKOBOJICTBOBAThCSl C(HOPMHUPOBAHHONH BHYTPEHHEH MO3WIMEN JUYHOCTH, CHCTEMOW IICHHOCTHBIX OPHEHTAIUH, TMO3UTHBHBIX BHYTPEHHHUX YOEKICHHIA,
COOTBETCTBYIOIINX TPAJAUIMOHHBIM IICHHOCTSIM POCCUHCKOTO 00IIeCTBa, paCIIUPEHNE JKU3HEHHOTO OIBITa U OIBITA JIESITETBHOCTH B MPOIlecce peatn3alum
OCHOBHBIX HAllpaBJICHUH BOCIUTATEIbHON AEATEIBHOCTH, B TOM YHCIIE B YaCTH:

IPAXKAAHCKOr0 BOCIIUTAHUSA:
e chopMUpPOBaHHOCTH IPaXkKIAHCKOHN MO3UIIMK 00YYAIONIEroCcsl KaK aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHUICKOTO 00IIEeCTBa;

L IMPUHATHUEC TPAJUITUOHHBIX O6HIC'—I€J]OB€'—I€CKI/IX TYMAaHUCTUYCCKUX U ICMOKPATHICCKUX HeHHOCTeﬁ;

L TFOTOBHOCTb BECTU COBMCCTHYIO NCATCIBHOCTHL B HMHTEPECAX T'PAKIAHCKOI'O O6HIeCTBa, y4aCTBOBaTh B CaMOYIIpaBJICHHUU B 06pa3OBaTeHBHOI\/'I
OpraHu3aliu,



® yMCHHE B3aMOJICHCTBOBATh C COLIMATLHBIMUA HHCTUTYTaMU B COOTBETCTBUH C X (DYHKIMSMH U Ha3HAYCHHEM;
® TOTOBHOCTH K TYMaHUTAPHOU U BOJOHTEPCKOM JIEITEIBHOCTH.
NAaTPUOTHYECKOT0 BOCIIHTAHUSI:
e  Cc(OPMHUPOBAHHOCTH POCCHHCKOM IPaXKTAHCKOW WICHTUYHOCTH, TTATPHOTH3MA,
e I[ICHHOCTHOE OTHOIICHHE K TOCYAapPCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSM POCCHHCKUX YYEHBIX B 00JaCTH (PU3HKU U TEXHHUKE.
AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:
® CchOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBEACHHS;
®  CIIOCOOHOCTH OLICHUBATb CUTYAIUIO U IpPUHUMATh OCO3HAHHBIE pelenus, OPUEHTUPYSICH Ha  MOpPAJBLHO-
HPaBCTBEHHBIC HOPMBI U LICHHOCTH, B TOM YHCIIE B JCATEIBHOCTH YIEHOTO;
®  0CO3HaHHE JIMYHOTO BKJIa/a B MOCTPOCHUE YCTOWYHBOTO OYIyIIEro.
ICTETHYECKOr0 BOCIIUTAHHUS:
®  3CTETHYECKOE OTHOIICHUE K MHUPY, BKIIFOUYasi 3CTETUKY HAyYHOT'O TBOPYECTBA, IPUCYLIET0 (HH3UYECKO HayKe.
TPYAOBOT0 BOCTIHTAHMSI:
e HHTEpEC K Pa3iUuHbIM cdepaM HPOoPecCHOHATBHOIN NEesITeNbHOCTH, B TOM YHCIE CBS3aHHBIM C (PU3HUKOH M TEXHHKOW, YMEHHE COBEpLIATH
OCO3HaHHBIN BBIOOp Oyayiiei mpodeccHn 1 peatn30BbIBaTh COOCTBEHHBIE XKM3HCHHbIC I1TaHbI;
® TOTOBHOCTB M CIIOCOOHOCTB K 00pa30BaHMIO M CAMOOOPA30BaHUIO B 00JIaCTH (PU3UKH HA TIPOTSHKEHUH BCEH )KU3HH.
IKOJIOTHYECKOT0 BOCIIUTAHMSI:
e  c(hopMUPOBAHHOCTH 3KOJIOTHYECKOMN KYJIBTYPBI, OCO3HAHUE III00ATBHOTO XapaKTepa SKOJIOTHYECKHX PoodieM;
® IUIAHMPOBAaHME W OCYIIECTBICHUE JCHCTBUI B OKpYXKAIOIIEH Cpeie Ha OCHOBE 3HAHWS LeNied YCTOHYMBOIO pa3BUTHS YEIOBEYECTBA;
®  paCIIMPEHHUE OTBITA EATEIbHOCTH YKOJIOTHUECKON HAMTPABICHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUH 110 (u3HKe.
HEHHOCTH HAYYHOT0 TIO3HAHMSI:
e  c(hopMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (DU3HICCKOI HAYKH;

® OCO3HaHHWE IIEHHOCTH HAy4YHOW JIeSITENbHOCTH, TOTOBHOCTH B TIpollecCe H3yYeHHsS (HU3MKH OCYIIECTBISTH MPOCKTHYIO U
HCCIIEN0BATENBCKYIO AEATENBHOCTh HHAUBUYAIBHO U B TPYIIIIE.



METAINIPEJIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHUBEpPCAIbHBIE YueOHbIe AeilicTBUA Ba3oBble Joruueckune
AeiCTBHSA:
e  CaMOCTOATENHHO (POPMYIMPOBATH U aKTYAJIN3UPOBATh IPOOJIEMY, PACCMATPUBATh €€ BCECTOPOHHE;
®  OIpenAemATh e eATENbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHXKEHUS,
e  BBUIBJIATH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B PACCMATPUBAEMBIX (PU3UUECKUX SIBIICHUSIX;
e pas3pabareiBaTh IJIAH PELICHUS] NMPOOJEMBbI ¢ YYETOM aHaIM3a UMEIOIIUXCS MaTepUalbHBIX M HEMaTEepPHAIbHBIX PECYPCOB;

® BHOCHTH KOPPEKTHBEI B JCATEIBHOCTD, OIICHUBATh COOTBETCTBHE pe3yIbpTaToOB LIETISM, OIICHUBATH pHCKH
MTOCJICACTBUM IESITENHHOCTH,

®  KOOPAUHUPOBATH A BBIOIHATD paboty B  YCIOBHSAX pealbHOrO, BUPTYaJILHOT'O U KOMOWMHHPOBAHHOTO
B3aMMOJICHCTBHUST,

®  Da3BUBaTh KPEaTHBHOE MBIIUICHUE IIPH PEIISHIH )KHU3HEHHBIX TIPOOIIEM.
ba3oBble nccenoBaTeIbCKHeE TeHCTBUSA.

L] BJIAJACTH HaquOﬁ TepMHHOHOFHeﬁ, KIIFOYCBBIMU ITOHATUAMHU U METOdAaMU (1)I/I3I/I‘ICCKOI\/'I HayKI/I;

® RBJIaJIETh HAaBBIKAMHU YYeOHO-HCCICHAOBATEIIBCKOW M TPOSKTHOW JEATEIBHOCTH B 00JIACTH (DM3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY ITOMCKY METOJIOB PEIIeHHUs 3a1a4d (PU3NIECKOTO COIEPIKAHHSI, TPUMEHEHUIO Pa3IIMYHBIX METOJIOB MTO3HAHWS,

® BIAJIETh BUJIAMU ACSITEIHHOCTH IO TOJIYYSHUI0O HOBOTO 3HAHUS, €T0 MHTEPIPETAINU, TPeoOpPa30BaAHHUI0 U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX
CUTYyalusX, B TOM YHCJIE MIPU CO3J]aHNU YIEOHBIX TIPOEKTOB B 00JIACTH (DU3HKH;

® BBISABIITh NPUYMHHO-CJIEIICTBEHHBIC CBS3M W AaKTyalIH3UpOBaTh 3a/lady, BBIABUTATh THUIIOTE3y €€ pelIeHUs, HaXOIUTh apryMEHTHI I
JIOKA3aTeNIbCTBA CBOUX YTBEPKACHUH, 33/1aBaTh TApaMETPhl U KPUTEPUH PEIICHUS;

L] aHaJII/ISI/IpOBaTB HOHy‘IeHHI)Ie B X0I€ pemeHI/m 3agaun pe3y.HBTaTI)I, KpI/ITI/IT-IeCKI/I OLCHHUBATh UX IIOCTOBepHOCTI), HpOFHOSI/IpOBaTB N3MCHCHHUC B
HOBBIX YCIIOBUSIX;



CTaBUTH U (HOPMYJIMPOBATH COOCTBEHHEBIC 3a/1a4K B 00pa30BaTeIbHON JACATEIBHOCTH, B TOM YHCJIC IIPH U3YYCHUN (DU3UKY;
JIaBaTh OIICHKY HOBBIM CHTYAIIUsIM, OLIEHUBATh TPUOOPETEHHBIH OIIBIT;

YMETh IEPEHOCHTH 3HAHUSI IO (PU3HKE B MPAKTUICCKYIO 001aCTh )KU3HEACATSIILHOCTH;

yMETh MHTETPHUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeit;

BBIIBUTaTh HOBBIE UJEH, TIPEAJIaraTh OPUTHHAIBHBIE TIOAXO/IbI U PEIICHHS;

CTaBUTH MPOOIEMBI U 337a49H, JOMYCKAIOIINE aTbTePHATHBHBIE PELICHNSI.

Pa6ota ¢ undopmanueii:

BJIaJeTh HABBIKAMHM MOJyYeHHs MH(POpMAnUU (PU3MIECKOTO COAEP)KaHUs U3 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSTENIBHO OCYIIECTBISATH HOUCK,
aHaJN3, CUCTEMAaTH3aLMI0 ¥ UHTEPIIPETALMIO MHPOPMAIH PA3IUYHBIX BUAOB 1 (DOPM MPEICTABICHNS;

OLICHUBATH JJOCTOBEPHOCTH HH(DOPMAITIH;

UCIIONIb30BaTh CpeJCcTBa HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHHH KOTHUTWUBHBIX, KOMMYHHKAaTHBHBIX U
OpraHU3alMOHHBIX 33/1a4 C COOJIOJCHHMEM TpeOOBaHWN JPrOHOMHKH, TEXHHMKH O€30IacHOCTH, THTHEHBI, pecypcocOepekeHus, MpaBOBBIX U
STHYECKHX HOPM, HOpM HH(POPMALIMOHHON O€30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJCpPKAaHUS B PasNUUYHBIX (opMmarax ¢ y4€TOM Ha3HA4YCeHUS WHPOPMALUHU W LEIEBOH ayIUTOpUH, BHIOUpas
ONTUMAJILHYIO (OPMY MIPEACTABICHUS U BU3yaTH3aLIUH.

KOMMyHHKaTI/IBHLIe YHuUBEpPCAJIbHBIC y‘leﬁHBIe }IeﬁCTBHﬂ:

OCYILIECTBIISITH OOLIEHNE HA YPOKax (PU3UKH 1 BO BHEYPOUHOH JIESITEILHOCTH;

pacro3HaBaTh NPEANOCHUTKA KOHGIMKTHBIX CHTYaIlUi U CMATYATh KOHQJIMKTHI;

Pa3BEPHYTO U JJOTMYHO M3JIaraTh CBOIK TOUKY 3PEHUS C UCTIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCI0JIb30BaTh NPEUMYILECTBA KOMAaHIHON U HHANBUAYaAIBLHON PabOThI;

BBIOMpPATh TEMAaTHUKy U METOJIbI COBMECTHBIX ACHCTBHUH € Y4ETOM OOLIMX WHTEPECOB M BO3MOXKHOCTEH Ka)KIOT0 4WieHa KOJUIEKTUBA;



MPUHUMATh LETN COBMECTHOU NIEATEILHOCTH, OPTaHU30BBIBATh U KOOPAUMHUPOBATH NEUCTBUS MO €€ MOCTIXKCHHIO: COCTABISTH IUIaH JNEHCTBUM,
pacmpenemnsiTh poiiu C YIETOM MHEHUH YIaCTHHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHON pabOTHL;

OIICHMBATh Ka4€CTBO CBOETO BKJIA/Ia U KAXK/IOTO YYaCTHUKA KOMaH/IbI B OOIIMIA PE3YJIBTAT MO Pa3pabOTaHHBIM KPUTEPUSM;

MpeaiaraTh HOBBIE IPOEKTHI, OLEHUBATH UJICU C MO3UIIMKU HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTUUYECKOW 3HAYUMOCTH;

OCYIIECTBIIATH MO3UTUBHOE CTPATETMYSCKOE TOBEICHUE B PA3IMYHBIX CUTYAIIUSX, TPOSBIATH TBOPUYSCTBO U BOOOPAKEHUE, ObITh MHUIIMATHBHBIM.

PeryasituBHble YHHBepcaJbHbIe yuyeOHbIe JAeHCTBUSA
Camoopranusanusi:

CaMOCTOSITETIbHO OCYIIECTBISATH [TO3HABATENFHYIO AEATENBHOCTh B 00JACTH (U3UKH U aCTPOHOMHHM, BBISBISTH IPOOJIEMBI, CTABUTH U
(hopMyTUpOBaTH COOCTBEHHBIC 33]1a4H;

CaMOCTOSITETIbHO COCTABIIATH IIJIaH PEIICHHUS PACYETHBIX M KaUeCTBEHHBIX 33124, IUIaH BBINOJIHEHNS IPAKTHYECKOH pabOThl ¢ Y4ETOM MMEIOLIUXCS
PEeCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPeAIIOYTEHHIT;

JIaBaTh OLICHKY HOBBIM CUTYaIHsM;

paciupsTh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEeHHUI];

JieNiaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PELICHHUE;

OLIGHUBATh IPUOOPETEHHBIN OIIBIT;

cHoco0CcTBOBaTh ()OPMHUPOBAHHIO U MPOSBICHUIO 3PYAMLMH B 001acTH (DPU3MKH, ITOCTOSIHHO MOBBIIIATH CBOH 00pa3oBaTeNbHBIN U
KyJIBTYPHBIA YPOBEHb.

CaMOKOHTpOJ'Il), 3MOLMOHANbHbII HHTEJIJIEKT:

JIaBaTh OIEHKY HOBBIM CHUTYAIlUsIM, BHOCHUTH KOPPEKTHBHI B JIEATEIHLHOCTD, OIIEHUBATh COOTBETCTBUE PE3YIBTATOB IIEIISIM;

BJIaJICTh HAaBBIKAMH TIO3HABATEIHHON pe(dIeKCHH KaKk OCO3HAHHs COBEpPIIAEMBIX IEHCTBHH M MBICIHUTENBHBIX IPOIECCOB, HX PE3YIbTATOB
W OCHOBAHUH;

MCIIOJIb30BaTh NPUEMBI pe(DJICKCUH IS OLICHKH CUTYaIluH, BEIOOPA BEPHOTO PEIICHUS;



YMCETh OLICHUBATh PUCKU U CBOCBPEMCHHO MNPUHUMATh PECIICHUA 10 UX CHUIKCHUIO,
IMPUHUMATb MOTHUBBI U aPIT'YMCHTHI JPYTUX MPHU aHAJIU3E PE3YJIbTATOB ACATCIIbBHOCTH,
IIPUHUMATh 06651, IMOHHUMAaA CBOM HEAJOCTAaTKH U TOCTOMHCTBA,

IMPUHUMATb MOTHUBBI U aPIr'YMCHTHI APYTrUX MPHU aHAJINU3C PE3YJIbTATOB ACATCIIBHOCTH,
IMpU3HaBaThb CBOE IIpaBo U MpaBoO APYrux Ha OIIIMOKHU.

B mpomiecce mocTmkeHHS THYHOCTHBIX PE3YJIBTATOB OCBOCHHWS MPOTPaMMbl MO (U3WKE IS YPOBHS CpemHEro oOmero o0pa3oBaHus y 00ydaronuxcs
COBEPIICHCTBYETCS YMOIMOHATIBHBINA MHTEIUICKT, IPEATOIAratoini ChOPMUPOBAHHOCTH:

CaMOCO3HaHUsI, BKJIFOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSHHE, BHICTh HANpaBlICHHUS Pa3BUTHS COOCTBEHHOM
SMOLMOHAIILHOU cepbl, ObITH YBEpEHHBIM B cebe;

CaMOpETYJINPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPHHUMATh OTBETCTBEHHOCTBH 3a CBOE IOBEICHHE, CIIOCOOHOCTB aJanTHPOBATHCS
K OMOIMOHAJILHBIM U3MEHEHHUSM U TPOSIBISITh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBALHH, BKJTIOYAIOIIEH CTpemJIeHHe K  JOCTIDKECHHIO e U yCIiexy, ONTHUMU3M,
WHUIMAaTHBHOCTH, YMEHHUE AEHCTBOBATH, UCXO/S U3 CBOMX BO3ZMOXHOCTEH;

SMIIATUH, BKJIIOYAIOMICH CIOCOOHOCTh MOHMMATh 3MOIIMOHAJIBHOE COCTOSIHUE APYI'HX, YYUTHIBATH €ro MpU OCYLIECTBICHUH OOIICHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEIKMBAHHIO;

COLIMANILHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTPaWBaTh OTHOILICHHUS C APYTMMH JIFOJABMH, 3a00THTHCS, IPOSBIATH HHTEPEC U
paspemaTh KOHQIUKTHI.

[NPEAMETHBIE PE3YJIbTATbBI

K xonuy o0yuenus B 10 knacce npeaMeTHbIE PE3yIbTaThl HA YIITYyOJIEHHOM YPOBHE J0JDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTD y 00yUarOIMXCSl YMEHUH:

MOHUMATh POJIb (PH3UKH B SKOHOMHUYECKOW, TEXHOJIIOTHUECKOW, IKOJIOTHIECKOH, COMANBLHON 1 3THYECKOH cepax AesTeNbHOCTH YeI0BeKa, POib
u MecTo (U3MKM B COBPEMEHHOM HAy4yHOH KapTHHE MHpa, 3HAU€HHE ONMCATENbHOH, CHUCTEMaTH3HPYIOIIEH, OOBSICHUTEIBHOH W
NPOTHOCTHYECKONH (QYHKUMH (QHU3MYECKOH TEOpuM — MEXaHHKH,



MOJIEKYJIAPHON (PM3HUKH U TEPMOIMHAMUKH, POIh PU3NIECKOI TeOprHu B OPMHUPOBAHUN TIPECTABICHUH O (PM3NIECKON KapTHHE MHPA;
pa3InvaTh YCIOBHUs MPUMEHUMOCTH MOJIeNIel (GU3MUECKUX TeNl M MPOLECCOB (ABJICHUMN): MHEpUHUalbHas cucTeMa OTcuéTra, abCOMOTHO TBEPAOE
TEeJN0, MaTepHalbHas TOYKa, PaBHOYCKOPEHHOE IBIKEHHE, CBOOOAHOE MaJeHHe, a0COMOTHO ympyras nedopmaiusi, abCOMOTHO YIpPYyroe H
abCONIIOTHO HEYNPYroe CTOJKHOBEHUs, MOJENH ras3a, >KHIKOCTH U TBEPAOro (KPUCTAJUIMYECKOTO) Teia, HIcalbHBIM ra3, TOYSUHBIH 3apsi,
OJTHOPOAHOE AIIEKTPUIECKOE TIOJE;

paziuyaTh yciuoBHs (TpaHUIlBl, 00JacTH) MPUMEHUMOCTH (DM3UYECKUX 3aKOHOB, IOHMMATh BCEOOIIMIA XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTD UCIIOJIb30BAHMUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATH M OOBSICHATh MEXaHWYECKHE MPOIECCHl M SBJICHUSA, UCIIONB3YSl OCHOBHEIE TOJIOKEHHUS M 3aKOHBI MEXaHWKH (OTHOCHUTEIHHOCTh
MEXaHUYEeCKOTO JBIDKEHUS, (DOPMYIIbI KHHEMAaTHKH PaBHOYCKOPEHHOTO JBIDKEHUS, MpeoOpa3oBaHus [ammmies 1 CKOpOCTH M TIEpEeMEIICHHUS,
3aK0oHB HBIOTOHA, TPUHIUI OTHOCHUTENBHOCTH [ amwmies, 3aKOH BCEMUPHOTO TATOTEHHS, 3aKOHBI COXpPaHEHHS HMITYyJIbCA W MEXaHWIeCKOU
SHEpPTHH, CBs3b PabOTHl CHIIBI C W3MEHEHHWEM MEXaHWYeCKON DJHEpTyH, YCIOBHS pPaBHOBECHS TBEPAOTO Teia), MPU 3TOM HCIIONB30BaTh
MaTeMaTHYeCKOe BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIOBHS MPUMEHUMOCTH (U3MYECKHX 3aKOHOB: NpeoOpa3oBaHmid [ammies, BTOporo u
TpPeThero 3aKOHOB HpIOTOHA, 3aKOHOB COXpaHEHWSI IMITYJIhCa U MEXaHUYECKOW YHEPTHUH, 3aKOHA BCEMUPHOTO TSATOTCHUS;

aHATM3UPOBATh M OOBSCHSTH TEIUIOBBIC MPOILECCH M SBJICHUS, MCIOJB3Yysl ocHOBHBIE MojoxeHuss MKT M 3aKkoHBI MONEKYJSIPHOH (QU3UKH U
TEPMOJMHAMUKHY (CBSI3b JABJICHHUS HJICATBHOTO Ta3a CO CpeAHE KHHEeTHYECKOW SHEPTUell TEIIOBOTO NBIKEHHS M KOHIICHTPAINEH ero MOJIeKY,
CBsI3b TEMIIEPATYphl BEIIECTBA CO CpEIHEH KWHETHYECKOW JSHEprueil TEemIoBOTrO ABIKEHHUS €ro YacTHIl, CBs3b JABIICHUS HAEaThbHOTO Tasza C
KOHIIGHTpAIMe MOJIEKYJl M €ro TeMIlepaTypol, ypaBHeHHe MeHneneeBa—KianeiipoHa, mepBeIii 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAaHEHUS
SHEPTHH B TEIUIOBBIX MpOIeccax), MPH 3TOM HCHOJIh30BAaTh MAaTeMaTHUECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBUS MPHUMEHUMOCTH
ypaBHeHUs1 MenaeneeBa—Kinanelpona;

AHAJIN3UPOBATL U OOBICHITH QJICKTPUUYCCKUC ABJICHUSA, HCIIOJIb3Ysd OCHOBHBIC ITOJIOXKCHHUA W 3aKOHBI 3JICKTPOJUHAMHKHU (SaKOH COXpaHCHHUA
ANIEKTPUYECKOTO 3apsina, 3akoH KyrnoHa, MOTEHIHUAThHOCTH 3JEKTPOCTATUYECKOrO OIS, TPUHIUIT CYNEPHO3UIMHA AIICKTPUIECKUX TIOJEH,
MPH 3TOM yKa3biBasl YCIIOBUS



IPUMEHUMOCTH 3aKkoHa KysoHa, a Takke IPaKTUYECKH BaKHBIE COOTHOLICHHUS: 3aKOHbI OMa AJIs y4acTKa LEIHy U VI 3aMKHYTOH 3JIeKTPUYECKON
uend, 3akoH Jxoyns—Jlenna, npasuna Kupxroda, sakonsl @apagest 1i1s 3J€KTpoIu3a);

OIMCBIBATh (PU3UUYECKHE IIPOLIECCHI U SBICHUS, HCIOIb3YS BEJIMUMHBIL: [IEPEMEICHUE, CKOPOCTh, YCKOPEHHE, UMITYJILC Tela U CUCTEMBI TEJI, CHIIA,
MOMEHT CHJIBl, JABJICHUE, MOTCHIMANbHAsl SHEPIrus, KUHETHUUECKas SHEpPIus, MEXaHWYecKas SHeprus, paboTa CHIIbl, LIEHTPOCTPEMHTEIBHOE
YCKOpEHHUE, CHJIA TSHKECTH, CHJIA YIPYTOCTH, CHJIa TPEHUS, MOLTHOCTb, SHEPTHUsl B3aUMOIeiicTBUA Tena ¢ 3eMiéi BOJIM3M €€ IOBEPXHOCTH, FHEPTHUs
ynpyroii nedopManuy Mpy>KUHBI, KOJIMYECTBO TEIUIOTHI, aOCONIOTHAs TeMIeparypa Tesa, paboTa B TEPMOAMHAMUKE, BHYTPEHHSS SHEPIHS
UACATBHOTO OJHOATOMHOIO ra3a, paboTa HIEalbHOrO ra3a, OTHOCHUTEIbHAs BIAXHOCTh Bo3nyxa, KIIJ[ mmeasbHOro TEMIOBOrO ABHUIATEINS;
EKTPUUECKOE T0JI€, HAPSHKEHHOCTD SJIEKTPHYECKOTO MOJIS, HANPSKEHHOCTD OJI1 TOYEYHOTO 3apsa WM 3apsDKEHHOTO Iapa B BaKyyMeE U B
JUDIIEKTPUKE, MOTEHIUAN 3JIEKTPOCTATHYECKOTO IMOJIA, Pa3HOCTh MOTEHIHANIOB, MIEKTPOABIKYIIAsl CHJA, CHJIA TOKA, HANPsDKEHUE, MOIIMHOCTB
TOKa, EKTpUIEcKass EMKOCTh IJIOCKOTO KOHIEHCATOpa, COMPOTHUBICHUE y4dacTKa LEMHM C MOCIEAOBAaTEIBHBIM U MapauIeIbHBIM COCIUHEHUEM
PE3UCTOPOB, PHEPTHS AEKTPUUECKOTO MOJIsI KOHACHCATOPa,

OOBSICHAT OCOOCHHOCTH TMPOTEKaHHWS (DU3NYECKUX SIBICHUN: MEXaHMYECKOE IBM)KCHHUE, TEIJIOBOEC IBIKEHHE YacTHUI] BELIECTBA, TEILUIOBOE
paBHOBecHe, OpOYHOBCKOE ABMKEHHE, AUPQYy3Hs, WUCIApeHHE, KUIEHWE W KOHACHCAIWs, IUIABICHUE W KPUCTAUTU3allMs, HalpaBlIeHHOCTh
TeIUIonepeaayuu, MeKTPU3aLus Tell, 3KBUIOTEHIIMATILHOCTh TIOBEPXHOCTH 3apsKEHHOTO MTPOBOIHUKA;

NPOBOAMUTH HCCIEIOBAHUE 3aBHCUMOCTH OJHOW ()M3MYECKOW BEIMYMHBI OT JPYrod C MCIOJb30BAHUEM IPSMBIX H3MEPEHHH, NPH 3TOM
KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHPOBATH PE3YNbTaThl MOJYYEHHOW 3aBHCUMOCTH (U3MUECKHX BEJIMYMH B BUAE TpadukoB ¢ yd&Tom
a0COITIOTHBIX TIOTPEITHOCTEN U3MEPEHUH, JIENIaTh BHIBOJIBI 10 Pe3yJIbTaTaM HCCIeI0BaHus,

NPOBOANUTH KOCBEHHBIE M3MEPEHUs! (PU3MYECKUX BEIWYMH, NPH 3TOM BHIOMPATh ONTHMAIBHBIH METOJ M3MEPEHUs, OLIEHUBATh aOCOJIOTHBIE U
OTHOCHUTEIbHBIE TIOTPEIIHOCTH MPSIMBIX X KOCBEHHBIX U3MEPEHH;

NPOBOJWUTH OIBITBl TI0 TPOBEPKE MPEJIOKEHHOW THIOTE3bl: IUIAHUPOBATh DKCIEPUMEHT, COOMpaTh HSKCHEPUMEHTAIBHYIO YCTaHOBKY,
AQHAJIN3MPOBATH MOJyUYEHHBIE PE3YJIBTATHI U I€7aTh BEIBOJ O CTATyCE MPENTIOAKEHHON THIIOTE3HI;



co0JroaTh mpaBmia OE30MacHOr0 TPyAa MPU TPOBEACHUU UCCICAOBAHUN B paMKax ydYeOHOTO JKCICPUMEHTA, MPAaKTHUKyMa W y4eOHO-
MCCIIEIOBATEIHCKON U IIPOEKTHOM JIEATENFHOCTH C HCIIOF30BAHUEM H3MEPUTENFHBIX YCTPOICTB 1 TaOOPaTOPHOTO 00OPYIOBAHNUS;

peniath pacu€THbBIC 3aJIa4M C SBHO 33JaHHON W HESBHO 3aJJaHHOW (DM3MYECKOM MOJICNIBbIO: HA OCHOBAaHHMH aHAN3a YCIOBUS 000CHOBBIBATH BHIOOD
(hU3MYECKON MOJENH, OTBEYANOIEH TPeOOBaHUSAM 3a/lauM, MPUMEHSITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJIATHI (PU3UUYCCKUX TCOPHIA
MPU UCIIOJb30BaHUM MATEMATUYECKUX METOJOB PELICHUs 3a]ay, NPOBOJWUTH PAcyYEThl HA OCHOBAHMM HUMEIOIIMXCS JTaHHBIX, aHAIU3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METOABI PELIEHUS C YUYETOM MOJIYYEHHBIX PE3YJIbTATOB;

pelaTs KauecTBeHHBIE 3ajauu, TpeOyIomre MpUMeHEeH!s 3HAHUK M3 Pa3HBIX pa3fesioB Kypca (pM3WKH, a Takke WHTeTpaluy 3HAHUN W3 JPyTHUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA: BBICTPAUBATh JIOTHYECKYIO LIEMIOYKY PACCYKAEHUN C ONOPON HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
1 U3HYECKUe SBICHUS,

WCTIONB30BaTh TEOPETUIECKHE 3HAHUS JUII OOBSICHEHHS] OCHOBHBIX NMPUHIIMIIOB PA0OTHI M3MEPUTENBHBIX MPHOOPOB, TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTHYECKUX MPOLIECCOB;

NPUBOJIUTH MPUMEPHI BKJIaJa POCCUICKHUX 1 3apyOeKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO MHUPA, B
Pa3BUTUC TCXHUKU U TCXHOHOFHﬁ;

aHAIM3UPOBATh W OLIEHUBATH MTOCIEACTBHS OBITOBON M IMPOW3BOICTBEHHOM NEATEIEHOCTH YEIIOBEKa, CBA3AHHOUN ¢ (DM3MYECKUMH IPOIIECCaMH, C
MO3UIMIA AKOJIOTMYSCKOM O€30MacHOCTH, MPEJACTABICHUI O pPAlMOHAIBLHOM IPHPOJONONIB30BAHUN, a TaKKe Pa3yMHOM HCIIOJIb30BaHUU
JIOCTHXKCHUN HAYKH U TEXHOJIOTHH JUIsl TAJIbHEHIIIET0 Pa3BUTHS YSJIOBEUESCKOI0 O0IIeCTRa,;

MPUMEHATh Pa3IUYHbIe CIOCOObI paboThl ¢ MHQpopManueld (U3NIECKOTO COJIEpPKAHHs C HCIIONB30BAHUEM COBPEMEHHBIX HH()OPMAITMOHHBIX
TEXHOJIOTH, TIPA 3TOM HCIIOJIB30BAaTh COBpEMEHHbIE MH(POPMAIMOHHBIE TEXHOJOTHH JUIS TOMCKA, IMepepaboTK U TpeAbsSBICHUS yIeOHOW U
HAYYHO-TIOITYJIIPHON MH(OPMAIINH, CTPYKTYPHUPOBAHHS U WHTEPIpeTalui HH(pOpPMAaNnH, TIOTYYeHHON U3 Pa3lMYHBIX NUCTOYHUKOB, KPUTHUECKU
aHAIM3UPOBATH MMONydaeMyl0 WH(GOPMAIUIO U OIEHHWBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIMXCS 3HAHMIA, TaK M Ha OCHOBE aHaN3a
WCTOYHWKA HH(pOpMaIny;

MIPOSIBIIATH OPTaHU3AIMOHHBIC U TIO3HABATEBHBIE YMEHUS CAMOCTOSITETTFHOTO TPUOOPETEHNST HOBBIX 3HAHHUH B TIPOIIECCE BHIMTOIHEHUS IPOSKTHBIX
1 y4eOHO-HCCIIeIOBAaTeNbCKUX pabdoT;



L pa6OTaTL B IpyHlrie ¢ UCIOJHCHUEM Pa3JINYHbIX COIIUAIbHBIX poneﬁ, MJIAaHUPOBATH pa60Ty Tpynibl, paiioOHAJIbHO paCpeaACiATh ACATCIbHOCTL B
HECTAaHAAPTHBIX CUTYallUAX, aACKBATHO OLICHUBATH BKJIa[] KaXXA0T'0 U3 YIaCTHUKOB I'PYIIIILI B PEIICHUE paCCManHBaeMOﬁ HpO6J’IeMLI;

L MMPOABJIATH MOTUBAIIUIO K 6ynymeﬁ HpO(l)eCCHOHaJ'II:HOfI JACATCIBHOCTH I10 CIICIINMAJIbHOCTAM (1)I/I3I/IKO- TCXHHUYCCKOI'O HpO(I)I/IJ'ISI.

e TEMATHUYECKOE IINTAHUPOBAHUE

e 10KJIACC
KosanyecTBo yacos DJIeKTPOHHbIE
Non/ HaunmMeHoBaHue pa3/iesioB H TeM NPOIrPAMMBI (uudpossie)
o n/m
Beero KonTpoabHsbie IIpakTnyeckue 06pA30BATELHBIE
padoThI padoThI pecypeb

Pazzen 1. HAYUHBIA METO/ IIO3HAHUS ITPUPO/IbI

bubmuoreka LIOK

11 H i 6
AYHHBI METOML TIOSHAHIA MPHPOIST https://m.edsoo.ru/f16b68d7

Hroro o pasaeny 6

Pazgen 2. MEXAHUKA

2.1 Kunematuka 10 1 ﬁﬁggﬁ(feﬁiiﬁfmb@sm
22 Jlnavka 10 E;Sﬁﬁii?fmﬁbﬁsd?
2.3 Crarika TBEPIOTO Tera 5 1 ﬁﬁﬁﬁigﬁfﬁmb%d?
24 3aKOHBI COXpAaHEHHUS B MEXaHUKE 10 1 ﬁ;gg;ﬁzzzi(_?f/flﬁbﬁsm

Wroro no pazaeny 35



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA

31 OCHOBBI MOJIEKYJIIPHOKHMHETHYECKOH 15 Bubmuorexa LHOK
' Teopuu https:/m.edso0.ru/f16b68d7
bubmuoreka 1IOK
2 T T 2
3 epMoarHaMuKa. T eroBbie MaIluHbI 0 httos://m.edsoo.ru/fL6b68d7
33 ArperatHsie cOCTOSTHUS BenecTBa. Da3oBbie 14 Bubnuoreka [IOK
' TepexozsI https://m.eds00.ru/f16b68d7
Uroro mo pa3aeny 49
Paznen 4. JJIEKTPOAUHAMUKA
bubmuoreka 1IOK
4.1 C) 24
ICKTPHFHCCIOE TOE https://m.edsoo.ru/f16b68d7
4.2 ITocTOSTHHBIN 3JTEKTPHISCKUN TOK 24 bubmmorexa LIOK
' P https://m.edso0.ru/f16b68d7
bubmuorexa 1IOK
4. T
3 O PASIIIHBIX CPEAax o https://m.edsoo.ru/f16b68d7
Wroro mo pa3aeny 54
Pasnen 5. PUSUMYECKHUI IPAKTUKYM
Bu6nuoreka [JOK
1 o i 1 1
> HSHHCCIHH TIpAKTHION ® o https://m.edsoo.ru/f16b68d7
Wroro no pazaeny 16
PeszepBHOE Bpems 10 bubmiorexa [IOK
P P https://m.edsoo.ru/f16b68d7
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

IHOYPOUYHOE IIVTAHUPOBAHHME 10 KJIACC

KoanuecTBO yacos DJIeKTPOHHbIE
Ne T Hara undposbie
n/n ema ypora Beero KonTpousnbie IpaxrHyeckue u3yyeHusi | 0Opa3zoBaTelbHbIE
padoThI padoThI pecypebl

dusuka — pyHIaMEHTaIbHas HayKa O Bubnuoreka [IOK

1 1
npupose https://m.edsoo.ru/1beef346

2 Hayunslit MeTO MO3HAHUS U METOABI 1 bubmuoreka 1IOK
cCleIoBaHNs (PU3HUECKUX SBICHHH https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHUsI B TIPOIIECCEe

3 bubmuoreka 1IOK
mo3HaHus mpupoasl. Habmonenne u 1

https://m.edso0.ru/34c49931

SKCIIEPUMEHT B (hU3HKE

4 CriocoObl n3MepeHust PU3NUECKUX BETMYNH 1 Bbubmuorexa LHOK

https://m.edsoo.ru/ca2def03

AOCOIOTHAsI U OTHOCUTEJIbHAS

5 i 1 bubmoteka 1IOK
MTOTPENTHOCTH U3MEPEHNH (PU3UIECKUX

p p https://m.edsoo.ru/7f18fda3

BEJIMYMH
Monenuposanue B pusnke. Poib u Mmecto

6 ¢u3uku B popMupoBaHUU 1 Bubmoreka [JOK
COBPEMEHHOM HAyYHOI KapTHHBI MUPA, https://m.edsoo.ru/eabbdedl
B IIPAKTHYECKOM JCSATEILHOCTH JIFOAEH
Mexanudeckoe nuxxeHue. Cucrema

7 oTcyeTa. OTHOCUTEILHOCTh MEXaHHYECKOTO 1 bubmuorexa 1IOK
npwxenust. [Ipsimas u https://m.edsoo.ru/e9a52f02
oOparHas 3a71a41 MEXaHUKH

8 Panuyc-BexTop MaTepuanbHOM TOUKH, 1 Bubnmoreka [IOK
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€r0 MPOEKIINH Ha OCH KOOP/INHAT.
Tpaexropus. [lepemenienue. Ckopocts. Ux
MIPOEKIINY Ha OCH KOOPIUHAT

https://m.edso0.ru/30a108a5

PaBHOMEpHOE NIPSMOJIMHEHHOE JBUXKEHUE.
I'paduueckoe onucanne paBHOMEPHOTO

bu6nmoreka [JOK

9 N
NPSMOJIMHEWHOTO https://m.edsoo.ru/89ba7190
JBrmKeHus

10 CnoxxeHue nepeMeIeHu U CKOPOCTEH. Bubmuorexa HOK
Pemenue 3anau https://m.edsoo.ru/761d18aa
HepaBHOMEpHOE NBUKEHUE.

1 MrHoBeHHas CKOPOCTb. Y CKOpPEHHE. Bubmmorexa HOK
[MpsMONMHEHHOE TBIKCHUE C TIOCTOSIHHBIM https://m.edsoo.ru/a99549a7
YCKOpEHUEM
I'padmueckoe onucanue

12 NPSAMOJIMHEWHOTO IBUKEHHUS C TOCTOSTHHBIM bubmiorexa LIOK

p A https://m.edsoo.ru/b7560bbf
YCKOpEHUEM
CBobOogHOe nasieHue. Y ckopeHue

13 CBOOO/IHOTO MaJIEHUs. 3aBUCUMOCTD Bubnuoreka [JOK
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edso0.ru/f738109c
BPEMEHH U UX TpaduKu
JBmxenue Tena, OpoIeHHOTo O YIIIOM K Bbubmmorexa LHOK

14
TOPU30HTY https://m.edsoo.ru/71cbb4fs
Kpusonuneitnoe npmwxkenue. JIBuxeHue 0o
OKPY>KHOCTH. YTJIOBas U JUHEHAas

bubmuorexa 1IOK
15 ckopocTh. [lepuon u gactoTa.
https://m.edsoo.ru/33196fbe
LenTpocTpeMuUTENHHOE ¥ TIOJTHOE
Yckopenne
bub OK
16 KouTposnbHas pabora 1mo Teme ubHotexa I

https://m.edsoo.ru/1242f32e
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"Kunemaruka"

[lepsriii” 3akoH HetoToHa. lHepnanbHble
cucteMsl oTcuéra. [IpuHnmn

bubmuoreka 1IOK

17
OTHOCHUTENIbHOCTH [ asmiest. https://m.edsoo.ru/5a9e4a64
HewuneprimanbHbIE CHCTEMBI OTCUETA
18 Cuna. PaBHOselicTBYOMIas cuita. BTopoit bubmuoreka LIOK
3akoH HproToHa. Macca https://m.edso0.ru/141d3837
19 Bsaumogeiictue ten. Tpetuit 3akoH bubnmoreka [IOK
HeroToHa https://m.edsoo.ru/57dba505
IT .P
” PHHIIUT CYTIEPIIO3UIIHH CHIT ;meHI/Ie Bu6morexa IOK
3aJla4 Ha IpUMEHEeHHEe 3akoHOB HeloToHa https://m.edso0.ru/bdfo97fh
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBHMBAJICHTHOCTH IPABUTALIMOHHOMN U bubmorexa LIOK
. P . https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
29 Cuna TsDKecTH M YCKOpeHHe Bbubmuorexa LHOK
CBOOOIHOrO MaJCHUS https://m.eds00.ru/22757f26
JIBrokeHHe HEOSCHBIX TEN U UX
WCKYCCTBEHHBIX CITyTHHUKOB. [lepBas Bbubmmorexa LHOK
23
KOCMHYECKAasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnepa
Bu6nuoreka [JOK
24 C .3 I'yka. B
I8 YHpYTOCTH. SaKoM T yia. Bee Tera https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BuabI cui bubmuoreka IIOK
25 TpeHwusl. J|BrmKeHNe B )KUAKOCTH U rase C https://m.edsoo.ru/1fa86499
Yy4ETOM CHIIBI CONTPOTUBIICHUS CPEIIbI https://m.edso0.ru/2ch29676
26 HaBsnenue. ' mapocraTnieckoe Bubnmoreka [IOK

nasneHue. Cuia Apxumena

https://m.edsoo.ru/a28aa7ad
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AOCOIIFOTHO TBEpIOE TEIIO. bubmmorexa [IOK
27 [ocTynaTenpHOE 1 BpalaTeIbHOE ABIKCHHE bubmmorexa [IOK
TBEPIOTO Teja https://m.edso0.ru/2b95d57e
28 MOMEHT CHJIbI OTHOCUTENIBHO OCH BpAIllEHUSI. Bubnunoreka [IOK
[Tneyo cuist https://m.edso0.ru/653d3459
CrnosxeHue cuil, IPUI0KEHHBIX K
29 TBepAoMy Teny. LleHTp TsxecTH Tena. Bubmmorexa HOK
VY cnoBust paBHOBECHSI TBEPIOTO Telia. Buibl https://m.edsoo.ru/9aa79a7d
paBHOBeCHS
bubmuoreka LIOK
30 Pemenwne 3amau
A https://m.edsoo.ru/dclcaac0
31 KonrtponbHas pabora o Teme "{nHamuka. bubnmoreka [IOK
Cratuka TBeporo Tena" https://m.edsoo.ru/9f5a574c
Nmmynbc MaTepuanbHOM TOYKH, CHCTEMBI
30 MaTtepHaibHbIX To4eK. [{eHTp Macc bubmmotreka LIOK
CHCTEMBI MaTepHAJIbHBIX To4eK. Teopema o https://m.eds00.ru/4bb8294b
JBYKCHHUU IEHTPa Macc
NmMmynbc cuitbl M I3MEHEHUE UMITYJIbCa Tea.
bubmunoreka 1IOK
33 3aK0oH COXpaHECHUS UMITYJIhCa.
https://m.edsoo.ru/13f0a221
PeakTuBHOE OBMIKEHNE
MoMeHT umInynbca MaTepHaIbHON
3 Toukd. [IpeacraBienne o coxpaHeHUH Bubmoreka [JOK
MOMEHTAa UMIIYJIbCa B IEHTPATIbHBIX https://m.edsoo0.ru/d6532eb9
MOJIAX
bubmuorexa 1IOK
35 Penrenue 3amau
" https://m.edsoo.ru/f7706d63
36 PabGora cuiabsl Ha MajoM B Ha KOHEUHOM bubmunorexa IIOK

nepemenieHun. I'paduueckoe

https://m.edso0.ru/913974c7
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npeaAcCTaBJICHUC pa6OTI>I CHIJIBI. MOHIHOCTI)

CHJIbI

Kunetudaeckas saeprus. Teopema 00

bubmuoreka 1IOK

37 i
HSMCEHCHIH KIfHeTquCKOH SHepriH https://m.edsoo.ru/9a5e2e74
MaTepHUaIbHON TOUKU
[NoreHnmanbHbIe M HEMOTEHIUATBHBIE CUITBI.
bubmuoreka 1IOK
38 IlotenumansHas sHeprus. Bropas
https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbs kocMudeckast CKOpocThb. CBS3b
PpaboTHI HEMOTEHINABHBIX CHJI C
. bubmuorexa 1IOK
39 W3MEHEHHUEM MEXaHUYECKOW IHEPTUH
https://m.edsoo.ru/f57b4e01
CUCTEMEI TeJ. 3aKOH COXPaHEHUS
MEXaHUYECKOM SHEPrUU
Yopyrue W HEYIpyrue CTOJKHOBEHHUSI.
40 v Py 5 YHpY . bubmuorexa LIOK
PABHCHHE - DEPHYILI AU HACAILHOR https://m.edso00.ru/f30f43b6
KHUJKOCTH
a1 KonrtponbHas pabora 1o Teme "3ak0oHbI Bubmorexa [HOK
COXpAaHEHHs B MEXaHHKe" https://m.edsoo.ru/474e7c4a
Pa3BuTune npeacrapieHnii o mpupoe
42 Ter1oTsl. OcHOBHEIE osioxkenust MKT. bubmorexa [IOK
https://m.edsoo.ru/b0a4445f
Huddysus. BpoyHoBckoe npmxeHue
Crpoenue razoo0pasHbIX, KUAKHX U
Bu6nuoreka [JOK
43 TBEPABIX TeJl. XapaKkTep ABIKEHUS U
. https://m.edsoo.ru/c44d02e2
B3aMMO/ICCTBUS YaCTHI] BEIIECTBA
Macca u pa3Mepbl MOJIEKYI (ATOMOB).
44 KonunuectBo Bewmectra. [locTossHHAs Bubmiorexa IOK
m ' https://m.edsoo.ru/c5b72ab7
Agoranpo
45 Temmepatypa. TermmoBoe paBHOBECHE. Bubnunoreka [IOK
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IMIkana Hempcust

https://m.edso0.ru/0070d493

46 Perenue 3amau bubmiorexa LIOK
A https://m.edsoo.ru/1531aba5
. bu6nmoreka [LJOK
47 Hpea a3. ['a3
ACHIPHBI T OBBIC SAKOH https://m.edso0.ru/1deb2367
48 Ypasuenne MenneneeBa-Knaneiipona. bubnmoreka [IOK
Pewenue 3amau https://m.edso0.ru/8d12c328
49 AolcomoTHas Temrieparypa. 3akoH JlanpToHa Bubmmorexa HOK
https://m.edsoo.ru/14e02d1f
50 N3omporeccsl B eanbHOM rase ¢ bubnmorexa [IOK
IMOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA https://m.eds00.ru/68878d51
I'padpuueckoe nipencrapieHue
pad . P Bubnuoreka [IOK
51 H30MPOIECCOB: U30TEPMA, H30X0Pa,
https://m.eds00.ru/1344327b
Nzobapa
bubmoteka 1IOK
52 OcHOBHOE MKT
HOBHOE YpaBHEHHE https://m.edso0.ru/c8094721
bubmunoreka 1IOK
53 Pemrenne
HeHHE saat https://m.eds00.ru/10265a05
CBsi3b  aOCONIOTHOM TeMIlepaTypbl
TEPMOJMHAMHYECKOH CHUCTEMBI CO
54 Cpe/Heit KHHETHYECKOH SHepriei https://m.edsoo.ru/c38af875
MOCTYNATEIHHOTO TETIJIOBOTO JIBMYKCHUS
e€ gacTuI
55 O0600111IeHIE U CHCTEMATU3ALNS 3HAHUH 110 bubmuorexa 1IOK
teme "OcunoBel MKT" https://m.edso0.ru/09d12fd8
56 KontponbsHas padota mo teme "OCHOBBI bubmunorexa IIOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamMudeckas cucteMa. 3aIanne Bubnunoreka [IOK
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BHEIIHUX ycaoBuil aist TJI cucteMsl.
BHemHre v BHyTpEHHHE apaMETPBHI.
[TapameTpsl T/l cuctemsl Kak cpeiHHE
3HAYEHHUS BEJIMYHH, ONUCHIBAIOIINX €€
Ha MUKPOCKOITMYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

HYJ'ICBOC Ha4yaJ0 TCpMOJUHAMHUKH.

58 Camonpoun3sBonbHas penakcarys T/ bubmiorexa LIOK
P p a https://m.edso0.ru/8ec512f0
CUCTEMBI K TCIIJIOBOMY PAaBHOBECHIO
Mone €aJLHOIO Ta3a B TEPMOJIHHAMUKE.
" " JIeTb HICaIbHOrO ra3a B Tva JIHHAMUK BuGmorexa LIOK
CTOBHA IPHMEHHMOCTH ITOH MOACIH https://m.eds00.ru/29355001
Ypasuenue MenneneeBa-Knaneiipona u Bubnunoreka [IOK
60 _
BBIPAXKCHHE JJIs BHyTpeHHeﬁ SHEPrUHu httDS//mEdsoorU/ba:Ll?SdO
BrIpaxeHnue 111 BHyTpEHHER SHEPrun
61 OJIHOATOMHOI'O HJIEAJILHOTO rasa. bubmunoreka 1IOK
KBazucratnueckue U HECTATUYECKUE https://m.edsoo.ru/ac5cacl5
ITpomeccel
OnemeHTtapHas paborta B
62 TepMOJIMHaMUKe. Berarcienue paboTsl 1Mo bubmuorexa LHOK
rpaduky nporecca Ha pV- https://m.edsoo.ru/741d5738
JarpaMmme
Terutonepenaya Kak crocod M3MEHEHHUS
63 BHyTpeHHei sHeprun T]I cucTeMsl 6e3 Bubmorexa LIOK
yIp p https://m.edsoo.ru/3d734561
COBEpILEHHS PaOOTHI
64 KonBek1us, TEMmI0npoBOHOCTD, bubmuorexa 1IOK
U3ITyYCHHE https://m.edsoo.ru/157b54cd
65 KonmuectBo TennoTel. TermIoéMKOCTE TeA. bubmunorexa IIOK

VY ienbHas U MOJISIpHAst

https://m.edsoo.ru/7ba67355
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TCINIOEMKOCTH BEIIIECTBA. yI[eJ'II)Haﬂ TCILI0TAa

CropaHus TOILUIMBa

66 Pacué€t konmnuuecTBa TEIJIOTHI IPU Bubnunoreka [IOK
Teruionepenaye https://m.edsoo.ru/1db5ad4e
67 [onsTne 06 aguadarnom mpouecce. [lepBorit bubmoreka [JOK
3aKOH TEPMOIMHAMHKH https://m.edso0.ru/d8098824
KonuuecTBo TEmioTkl U paboTa Kak
68 Mepbl U3MEHEHH BHyTpeHHel sHeprun T/1 bubamorexa LIOK
P yip P https://m.edsoo.ru/b047alcd
CUCTEMBI
BTopoii 3ak0H TEpMOIMHAMUKH JJIS
69 PABHOBECHBIX U HEPAaBHOBECHBIX IIPOLIECCOB. bubmuorexa LHOK
Heobpartumoctsb https://m.edsoo.ru/c6f4f464
MIPUPOJIHBIX MPOLIECCOB
70 ITpuHIMIIBI AEHCTBUS TETIOBBIX MAIIIMH. Bubnuoreka [JOK
KIIJ{ https://m.edso0.ru/2e945513
71 Maxkcumansnoe 3Hauenue KIT. Hukn Kapro bubmuoreka 1IOK
https://m.edsoo.ru/fe3857b9
72 Pemrenne 3amau Brbmmorexa LIOK
8 https://m.edsoo.ru/b3efal8b
DKOJOTHYECKUE aCTIEKTHI
73 HMCIOJIb30BAHMS TEIIJIOBLIX IBUTATEIIEH. Bu6nuoreka [JOK
TermnoBoe 3arpsi3HEHNE OKPYKAIOILECH CPEIbI https://m.edsoo.ru/9867aaa7
74 PelIeHIe 1A bubmmoreka 1IOK
MICHH q
s https://m.edso0.ru/c8c70432
O6001menne 1 cucTeMaTH3aIis 3HaHUH 10
" Bubnmoreka [IOK
75 teMe "TepmoanHamuka. TernnoBele

MaIluHe!"

https://m.edsoo.ru/28d62b3f
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KonTtponbsHas padoTa 1mo Teme

bu6nmoreka [JOK

76
"TepmoauHamuka. TerioBble MaluHb" https://m.edso0.ru/1b6e26¢c5
[Tapoo6pa3zoBanue 1 KOHACHCAITHS. BuGmorexa LIOK
77 Hcnapenue u kunenue. Y ielbHas TEIIoTa https://m.eds00.ru/6f8e6777
mapooOpa3oBaHus T '
HacelieHHbIe ¥ HEHACHIIIICHHBIC MTapPHI.
KauecTBeHHast 3aBUCUMOCTD IDIOTHOCTH U
JIABJICHUS HACHIIICHHOTO Mapa OT
Bu6nuoreka [JOK
78 TEMIIEPATYPBI, UX HE3aBUCUMOCTB OT _
0BbEMa HACHIIEHHOTO Mapa. https://m.edsoo.ru/f5¢17d02
3aBUCHMOCTh TEMIIEPATYPhl KATICHHUS OT
aBJIEHUS B JKUIKOCTH
79 BraxxaocTs Bo3myxa. AGCONIOTHAS H Bubmorexa HOK
OTHOCHUTEIbHAS BJIAXKHOCTD https://m.edso0.ru/30ebbb79
80 Pemenne 3agau bubmmorexa [IOK
A https://m.edso0.ru/18e95ff3
Tépnoe Teno. Kpucramnuueckue u
. bubmoteka 1IOK
81 aMop(HBbIE TeIa. AHU3OTPOIHS CBONCTB httos://m.edsoo.ru/20a88203
KPHCTAJIIOB o '
[TnaByiieHue u KpucTau3anus. Y aenpHas
82 TEII0TA INIABICHUS Bubmiorexa IIOK
' https://m.edsoo.ru/6ee91e9f
CyOnumarys
eopmalu TBEPIOTO TENA.
Aechop P bubmuorexa 1IOK
83 Pactsikenue u cxkarue. Casur. Momyib httos://m.edsoo.ru/dalaabl0
IOwra. [Ipenen ynpyrux nedopmaruit o '
TemoBoe paciIupeHue KUIAKOCTENH U
i Bubnunoreka [IOK
84 TBEPABIX TEJ. AHTAPMOHHU3M TEILTOBBIX

KoJe0aHMii YaCTHIL BEIIECTBA

https://m.edsoo.ru/7ba5edf2
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[IpeobpaszoBanue sHEPTUH B (ha30BBIX

bu6nmoreka [JOK

85
mepexonax https://m.eds00.ru/97a0672f

bu6nmoreka [JOK

86 y 0

PABHCHIE TEILIOBOTO baslarca https://m.edsoo.ru/ab1521fb

87 Pemienue 3anau Bubmorexa LIOK

s https://m.edsoo.ru/8ab7f40d
[ToepxHOCcTHOE HaTspKeHue. KanuisapHbie

83 siBieHud. JlaBiaeHue noJi UICKpUBIEHHON bubnmorexa [IOK
TIOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
s)kunkoctu. ®opmyna Jlammaca
O00011IeHrE ¥ CUCTeMAaTH3aIs 3HAHUH 110

" Bubnunoreka [IOK
89 TeMme "ArperaTHble COCTOSHUS
" https://m.edsoo.ru/0b52575¢
BemiecTBa. ®a30BbIe MEPEXO/IbI
Kontponbhas pabora o teme
90 "ArperaTHble cocTOsiHUA BelecTBa. Da3oBbie Bubmorexa LIOK
p . B ' https://m.edsoo.ru/7dc2a739
MEPEXO0IbI
DneKTpu3anus TeNl U e€ MPOsSBICHHS.

o1 Onextpuyeckuil 3apsn. [Isa Buna Bubmorexa [HOK
ANEKTPUIECKHX 3apsiioB. [IpoBOIHUKH, https://m.edsoo.ru/1aff445f
JTUBJIEKTPUKH U TIOITYTIPOBOTHUKH

0 OneMeHTapHbIN IEKTPUUECKUH 3apsi. 3aKOH Bumiorexa LIOK
COXPAHCHITL SJCKTPHHECKOTO 3apina https://m.edsoo.ru/f49afd24

93 BzaumoneiictBue 3apsaa0B. ToueuHbie bubmuorexa 1IOK
sapsiel. 3akon Kymona https://m.edso0.ru/445b7746

bubmunorexa IIOK

94 Pemenne 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
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QHCKTpI/I‘-ICCKOC moie. Ero ﬂeﬁCTBHC Ha

bu6nmoreka [JOK

95
AIEKTPHUYECKUE 3aPSI/IbI https://m.edsoo.ru/05c6bfal
Hampspok€HHOCTD 2TIEKTPUYECKOTO TIOJISL.
[Ipo6wusrit 3apsn. Jlnaum bubnunoreka [IOK
96 .
HAIPSHKEHHOCTH DJIEKTPHYECKOTO TIOJIS. https://m.edsoo.ru/3dac6957
OmHOPOAHOE PIEKTPUUIECKOE TI0TIE
TloreHnmansHOCTD
97 3JIEKTPOCTATHYECKOTO TOJIs. PasHOCTS Brbmmorexa LIOK
P i https://m.edso0.ru/80021447
MOTCHIIMAJIOB Y HANPSDKCHUE
ITorenuuanbHas 3He 3apsaa
98 TOHIHATBHA SHEPTIA 1;[51)1 g Bubmmorexa HOK
aneKkTpoctaTudeckom mode. [loTermman https://m.edsoo.ru/af5fa389
AIIEKTPOCTATHUECKOTO TOJIS
0 CBs13b HANPSHKEHHOCTH TOJISL M PA3HOCTH BuGmiorexa LOK
MTOTEHIIUAIOB JIJIS JIIEKTPOCTATHIECKOTO https:/m.edso0.ru/df7a6838
L
[Ipunuun cynepno3uuuu Bbubmuorexa LHOK
100
AIIEKTPUYECKUX TTOJIEH https://m.edsoo.ru/Ocfe4a6c
101 Pemenwne 3amau bubmiorexa LIOK
8 https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsna. [one Bubmoreka [JOK
PaBHOMEPHO 3apsDKEHHOM cepbl https://m.edso0.ru/b297b5c3
[Tosie paBHOMEPHO 3aPsHKEHHOTO 110 00BEMY
bubmuorexa 1IOK
103 mapa. [Tone paBHOMEpPHO
. . https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEUHOH TIOCKOCTH
104 [IpoBOIHUKY B 31EKTPOCTATUIECKOM MOJIE. bubmuorexa 1IOK
VYcnoBue paBHOBECHS 3apsiIOB https://m.edsoo.ru/32405eab
105 JWpneKkTpUKy U OJIyITPOBOIHUKH B Bubnmoreka [IOK

QJICKTPOCTAaTUYCCKOM I10JIC

https://m.edso0.ru/060ebab5
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Konmencarop. 31eKTpoEMKOCTh

bu6nmoreka [JOK

106 KOHZICHCATOpa. DIIEKTPOEM
JCHICHTOpa, SHEITPOSMIOSTS https://m.eds00.ru/845b473
IJIOCKOTO KOHACHCATOpa
107 [TapannensHoE coeAMHEHNE Bubnunoreka [IOK
KOH/ICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBarenbHOE COEIUHEHNE Bubnuoreka [IOK
KOHJICHCATOPOB https://m.edso0.ru/1e992920
109 DHeprus 3apsHKEHHOT0 KOHIEHCATOpA bubmorexa HOK
P P P https://m.edsoo.ru/73a34f18
Bu6nuoreka [JOK
110 Pemenue 3anau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JBrKeHue 3apsyKEHHOM YacTULBI B bubmunoreka 1IOK
OZIHOPOIHOM DJIEKTPHYECKOM II0JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O000111eHME ¥ cucTEMATU3ALMs] 3HAHUN 110 Bu6bnuoreka [JOK
Teme "DiekTpudeckoe moje” https://m.eds00.ru/5752603f
114 KonTponbHas paboTta 1o Teme bubmuorexa LHOK
"JnexTpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTosTHHBIN TOK. Y CI0BHSA
115 CYIIECTBOBAHMS ITOCTOSTHHOT'O bubmmorexa LIOK
y https://m.edso0.ru/233311b5
ANEKTPUIECKOTO TOKA
116 Hcrounnku Toka. Hampsoxerne u 9/1C bubmmorexa [IOK
https://m.edso0.ru/0839a115
117 3axon OMa I y9acTKa IIeTIH. Bubnunoreka [IOK
DJEKTPUYECKOE COMTPOTUBIICHHE https://m.edsoo.ru/f14f251e
118 3aBHUCHUMOCTh COTIPOTHUBIICHUS OAHOPOIHOTO Bubnmoreka [IOK

MMPOBOJHHUKA OT €ro

https://m.edsoo.ru/95fcdf51
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JJIMHBI U IIJT0MIaAH IMOIMICPEYHOTO CCUCHUA

119 VYV ienbHOE CONPOTUBIIEHUE BEIIECTBA. Bubnunoreka [IOK
Pemenmue 3anaq https://m.edso0.ru/437f8300
120 [TocnenoBarensHOE, MapalICIbHOE, bu6nmoreka [JOK
CMEIIIaHHOE COSIMHEHUE ITPOBOTHIKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX 3JEKTPUUECKUX Bubmuorexa HOK
neneii. [Ipasuna Kupxroda https://m.edsoo.ru/1794cf37
bubmuoreka 1IOK
122 P
CHICHHE sazat https://m.edso0.ru/3881b469
123 Pabora anekrpudeckoro Toka. 3akoH [xoyis bubmoteka IIOK
— Jlenna https://m.edso0.ru/a3605c5¢c
bubmoteka 1IOK
124 P
CHICHHE sa1ad https://m.edso0.ru/6761bfOf
MoOIHOCTE 3JIEKTPUIECKOTO TOKA.
125 TermmoBast MOIITHOCTE, BEIAEISIEMas Ha bubmorexa [IOK
> BPIA https://m.edsoo.ru/99750a6f
pesucrope
bubmuoreka 1IOK
126 P
CHICHHE saxad https://m.edsoo.ru/eb72fc24
197 O/1C v BHyTpeHHEE COITPOTUBIICHUE Bubmoreka [JOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3axon Oma /7151 TOTHOM (3aMKHYTOM) Bbubmmorexa LHOK
ANEKTPHUYECKOM LeTT https://m.edsoo.ru/221f40fb
bubmuorexa 1IOK
129 P
CHICHHE saxad https://m.edso0.ru/3580b679
bubmunorexa IIOK
130 M
OUHOCTE HETOTHHIA TOKa https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanue Bubnmoreka [IOK
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https://m.edso0.ru/546f5632

132 Konnencartop B 11enu MOCTOSIHHOT'O TOKA bubmmorexa LIOK
A pE https://m.edsoo.ru/35368f3e
bubmuoreka 1IOK
133 P
cienie saaa https://m.eds00.ru/4410cef0
134 Pemenue 3aga4 o teme "IlocTostHHBIN bubnunoreka [IOK
AIEKTPUYECKHUIT TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3aga4d mo Teme "IlocToSHHBIN bubmuoreka 1IOK
AIIEKTPHIECKHUIT TOK" https://m.edso0.ru/744261b8
136 Pemenue 3aga4 o Teme "IlocTostHHBII Bu6nuoreka [JOK
AIEKTPHUYECKUH TOK" https://m.edsoo.ru/eb5d4687
00600 i
. 0 'I:III_THI/IG u CI/IC:I:CMaTI/ISaI_II/ISI 3H2V1HI/IH"110 Bu6morexa LIOK
Teme "TIOCTOSTHHBIH DIIEKTPUIECKUH TOK https://m.edsoo.ru/bfd7a050
138 Konrponbhas pabora o teme Bubmorexa HOK
"TTOCTOSIHHBIH 3JIEKTPUIECKHIA TOK" https://m.edsoo.ru/1885ddf1
DnexTpudeckas MpOBOUMOCTb
139 a3J11:}1)HLIX BE e(f)TB DNEKTPUICCKUI TOK bubmorexa LIOK
P PHECTE P https://m.edsoo.ru/da794295
B MeTainiax. CBepXIIpOBOIUMOCTb
DNEKTPUYECKHUI TOK B paCTBOPAx U
140 acIIaBax JIEKTPOJIUTOB. 3aKoHbl Dapasies bubmiorexa [IOK
P P ’ pal https://m.edsoo.ru/4b423491
JUTSL DJIEKTPOITN3a
bu6 OK
141 DNeKTpUIecKuii TOK B razax. [lmazma h'ftlp;I:I//I/(r)rf.ZlccjzoL(I).ru 19249276
DneKTpUYecKuil TOK B Bakyyme. Bakyymabie Bubmoreka [JOK
142
IpHOOPEI https://m.edsoo.ru/2E+160
143 ONEeKTpUYECKHUM TOK B MOIYIPOBOIHUKAX Bubmuorexa LHOK

https://m.edsoo.ru/ab61c660
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144

[MonynpoBoAHUKOBBIE TPUOOPHI

bu6nmoreka [JOK
https://m.edso0.ru/83622200

145

®u3HYeCKUil PAaKTUKYM I10 TEME
"M3MepeHne CHIThl TOKA U HAIIPSDKCHUS B
LENH IIOCTOSTHHOTO TOKA ITPH IIOMOIIH
AHAJIOTOBBIX U IU(PPOBBIX H3MEPHUTEIBHBIX
prbopoB" win "3HAKOMCTBO ¢ U(YPOBOH
naboparopueii o ¢puzuke. [Tpumepsr
n3MepeHus PU3NUECKUX BEJIMYMH IPU
[IOMOILY KOMIIBIOTEPHBIX JaTYUKOB"

bubmuoreka 1IOK
https://m.edso0.ru/5643ea56

146

@u3HYECKU MPAKTUKYM [0 TEME
"N3y4eHne HepaBHOMEPHOTO IBHKEHUS C
LEJIBIO OTIpeeNICHUSI MTHOBEHHON
ckopocTh"

bubmunoreka 1IOK
https://m.edsoo.ru/f6292f5f

147

Ou3HYECKU NPaKTUKYM IO TEME
"U3mepeHne yCKOpeHUs IpH
MIPSIMOJIMHEMHOM PaBHOYCKOPEHHOM
JBIKEHUU 1O HAKJIIOHHOM MIIOCKOCTH" MU
"Uccnenoadre 3aBUCUMOCTH ITyTH OT
BPEMEHU TIPH PAaBHOYCKOPEHHOM
JBIDKEHUN"

bubmuorexa 1IOK
https://m.edso0.ru/6960b6ef

148

du3nvecKkuil MPakTUKYM IO TEME
"N3mepenne yckopeHusi CBOOOIHOTO
nageHus" unu "UzydyeHue NBUKEHUS
TeJa, OpOIEeHHOT0 TOPU30HTAIFHO"

Bu6nuoreka [JOK
https://m.edsoo.ru/d1ea2402

149

dusnveckuil MpakTUKyM 1o Teme "3yuenue

JBUXCHUA TCJIa 110
OKPYXHOCTHU C IIOCTOSIHHOM 10 MOIYJIIO

bubmunorexa IIOK
https://m.edsoo.ru/bcf53514
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ckopocTthio" win "HccnenoBanue
3aBHCUMOCTH [Ieproja OOpalieHus
KOHHUYECKOTO MasTHHKA OT €ro
rmapameTpoB"”

150

@u3HYECKU IPAKTUKYM I10 TEME
"N3mepeHne paBHOAEHCTBYIOIIEH CUIIBI IPU
JBIDKEHUH OpYCKa 10 HAaKJIOHHOM
mwockoct" unu "IIpoBepka runoressl 0
HE3aBHCHUMOCTU BPEMECHU JBIKEHUS OpycKa
IO HaKJIOHHOH MJIOCKOCTH Ha

3aIaHHOE PAacCTOSIHUE OT €ro Macchl”

Bu6nuoreka [JOK
https://m.edsoo.ru/0b34db84

151

Du3HYECKUN PAKTUKYM I10 TEME
"UccienoBanue 3aBUCUMOCTH CHUJT
YIPYTOCTH, BOSHUKAIOIINX B IIPYKUHE U
pe3uHOBOM 00pasIie, OT UX
nedopmarmn” wiu "V3ydeHne NBIKEHUS
CHCTEMBI TEJI, CBSI3aHHBIX HUThIO,
MEPEKUHYTOM uepe3 JNErKui

O10K"

bubmuorexa 1IOK
https://m.edsoo.ru/b55b81al

152

DU3HYECKUN IPAKTUKYM 110 TEME
"Uzmepenne koappuumeHTa TpeHus 1o
BEJIMYHMHE YTJIOBOTO KO3 duimenrta
3asucumoctr Frp(N)" nnm
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM IJTIOCKOCTH C IEPEMEHHBIM
koadunmenrom Tperus" win "UzyueHue
JBUKEHHA TPy3a Ha Bally €

TpeHueM"

bubmmoreka 1IOK
https://m.edsoo.ru/b83b1607

153

®u3nvecKuil IPaKTUKyM I10 TEME

bubmuoteka IIOK
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"HccnenoBanne yCIOBHI paBHOBECHS
TBEPJIOTO TENA, UMEIOIIETO OCh

Bpamenus" nin "KoHcTpynpoBanue
KPOHIITEIHOB U pacu&T CHII YIPYTOCTH'" HITH
"N3y4eHne ycToHunBOCTH

TBEPAOTO TeJa, UMEIOIIETO TUIOIMAIb
onops!"

https://m.edsoo.ru/4a04f4f7

154

@uU3HYECKHUN IPAKTUKYM 110 TEME
"N3mepenue uMmnysbca Tena mno
TopMO3HOMY ITyTH" Uiy "M3mepeHue
CWJIBI TATH, CKOPOCTH MOJIEH
AIEKTPOMOOWIISI 1 MOIITHOCTH CHITBI TSATH'"
nin "CpaBHeHHE U3MEHEHHS UMITYJIbca
TeJa C UMITYJIECOM CHUIBI" HJTH
"UccnenoBanue cCOXpaHEHUS UMITYJIbCA
TIpH YIIPYTOM

B3aumozaeicTeun" uinu "M3mepenue
KHHETUYECKON SHEPTUH Tefa 1o

TOPMO3HOMY ITyTH"

Bu6nuoreka [JOK
https://m.edsoo.ru/856fb28e

155

Pu3nvecKuii MPakTUKyM 1o Teme "M3ydenue
M30TEPMUYECKOTrO Ipolecca
(pexoMeHI0BaHO HCTIOIB30BAHIE TUPPOBOI
nabopatopun)" uinu "M3ydeHne n30X0pHOTO
mporecca” wim "Usydyenne nzodapHoro
npouecca” wim

"[IpoBepka ypaBHEHHUs COCTOSTHHA"

bubmuorexa 1IOK
https://m.edsoo.ru/e0fe7e07

156

DU3NYECKUN NPAKTUKYM 1O TEME
"W3mepenne yaenpbHON TeII0EMKOCTH"
unu "HccnenoBanue mporecca

bubmunorexa IIOK
https://m.edsoo.ru/2f2faa61
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OCTBHIBAHHS BeleCcTBA" WU
"Uccnenopanue anrabaTHOToO
npouecca" win "M3ydenue
B3aMMOCBSI3H SHEPIHH
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBHS U
TEMITEPaTyphl KATIEHUS KUIKOCTEH"

157

Du3HYECKUN PAKTUKYM I10 TEME
"M3yueHue 3aKOHOMEPHOCTEN UCTIApEHUS
xunkocteil" ninm "U3mepenue yneapHol
TEIUTOTHI TUTaBIeHUs Ipaa" win "Uzydenune
CBOMCTB HACBIILICHHBIX NapoB" WK
"U3mepenne abCONOTHON BIIaXKHOCTH
BO3/yXa M OLIEHKA MacChl IapoB B
nomenienun". Msmepenue

K03 pHIIMeHTa TOBEPXHOCTHOTO
HaTSDKEHUS

bubmuoreka 1IOK
https://m.edsoo.ru/6bla23b5

158

Ou3nYECKU MIPAKTUKYM IO TEME
"Habmronenue npeBparieHus SJHEPTuu
3aps>KEHHOT0 KOHJIEHCATOPa B SHEPTHUIO
u3nydeHus ceeroauona” win "M3ydenue
[IPOTEKAHUs TOKA B LIETH, COACPKAIICH
KoHJieHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHITHANIOB (HATIPSHKEHUS) TTPH
MOCJIEI0BATEILHOM COSIUHEHUN
KOH/IEHCATOpPOB"

bubmuorexa 1IOK
https://m.edsoo.ru/ec424377

159

®u3nvecKUi MPaKTUKYM 110 TEME

"HccnemoBaHue CMEIAHHOTO

bubmunorexa IIOK
https://m.edso0.ru/2b179d98
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coeTMHEHHS pe3ncTopoB” wim "M3Mepenne
YAEIHHOT'O COMPOTUBIICHUS TPOBOHUKOB"
nin "MccnenoBanue 3aBUCHMOCTH CHJIBI
TOKa OT

HaIPSDKEHUS IS JIAaMTIbl HaKaIMBaHUs'"

W3UYECKUH PAKTHKYM TI0 TeMe

o

"Habmoenue siektponu3a Wi
"N3mepenue 3apsiaa OMHOBAIEHTHOI'O HOHA"
nin "HccnenoBanue

Bu6nuoreka [JOK

160
3aBUCUMOCTHU COIPOTHBIICHHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" WK
"CHsTHE BOJIBT-aMIIEPHOI
XapaKTEPUCTUKU uona"
PesepBHbiii ypok. O000IICHHE U

161 cHUCTeMaTH3aIlus 3HAHUM 110 TeEMe EHGHII//I/OTeI;a HOK/ 4017
"KiHeMaTika" ttps://m.edsoo.ru/ed017d93
PesepBHbiii ypok. O000IICHHE U BuGmorexa LIOK

162 CUCTEeMaTH3aIlus 3HAHWUH TI0 TeMe https://m.eds0o.ru/3149956b
" Tuaamuka" T '
PesepBHbrii ypok. O000IICHHE U

163 CHUCTEMaTH3aINs 3HAHUH 110 TEME EHGH_I;OTeI;a H0K/0f9752
"CraTuka TBEpIOTO Tema" ips://m.edso0.Mu ac
PesepBHbrii ypok. O000IICHHE U BuGmorexa LIOK

164 cUcTeMAaTU3aIysI 3HAaHUH 110 TeMe "3aKOHBI https://m.edsoo.ru/6c0dface
COXpaHEHUs B MEXaHUKe" T '
PesepBHbrii ypok. O000IICHNE U

165 CHUCTEMAaTHU3alKs 3HAHUH 10 TeME Bubnmoreka [IOK

"OCHOBBI MOJEKYJIIPHOKMHETHUECKON
Teopun"

https://m.edsoo.ru/de148976
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PesepBHsrii ypok. O0o0menne u
. bu6nmoreka [JOK
166 cHUCTeMaTHU3allus 3HAHUM 110 TeMe 1
" " https://m.edsoo.ru/Obcc77cl
TepMmoaunamuka. TenaoBbie MallIHbI
PesepBHsrii ypok. O000meHne u
167 cHUCTeMaTH3aIlus 3HaHUH 110 TeMe 1 bubmmoteka IIOK
" ArperaTHble COCTOSIHUS BELIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble nepexoapl”
P i . 0606
s e3epBHBIN ypok. 060 fll@HI/IG u . BuGmorexa LIOK
CHCTEMATHIALIMA SHARMHI IO TEME https://m.edsoo.ru/f2381c0c
"OnekTpuueckoe nosue"
PesepBHbiii ypok. O000IICHNE U
P P . Bubnunoreka [IOK
169 cHUCTeMaTHU3aIlus 3HAHUM 110 TeMe 1
"I . N https://m.edsoo.ru/3cae6dal
OCTOSAHHBIU DJICKTPUYCCKUHN TOK
P i . 0606
70 e3epBHBIN ypok. 060 fHeHI/Ie u . . BuGmorexa LIOK
CUCTeMaTh3anus 3HaHui 1o Teme "Toku B https://m.edsoo.ru/cc7681d4
pa3IUYHBIX cpenax"
OBLIEE KOJIMYECTBO HACOB I10 170 16

[NPOI'PAMME
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