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OenepanbHas pabouas mnporpamma 1o ydyeOHomy mnpeametry «Duszmka»
(yrmyOnéHnablii ypoBeHb) (mpeaMeTHasi o6nacth «EcTecTBeHHO-HaydHBIE MPEIMETHD)
BKJIFOYAET MOSICHUTEBHYIO 3aIMCKY, COJIep KaHNe 00yUEHUS, TNIAHUPYEMBIC PE3yJIBTAThI
OCBOCHHSI TIPOTPaMMBbI TTO (PU3KKE, TEMATHUECKOE TIIaHUPOBAHHE.

[TosicHuTENbHAS 3aMKCKa OTPaXKaeT OOIIMe 1NN U 3aa49u (PU3UKU, XapaKTEPUCTHKY
TICUXOJIOTUYECKHUX MPEATIOCHUIOK K €€ M3yYeHHIO 00yYaroIIUMUCS, MECTO B CTPYKTYype
y4eOHOTO IUIaHa, a TakKXKe TMOIXOAbl K OTOOpY COIep)KaHHs, K OIPEACIICHUIO
TUTAHUPYEMBIX PE3yJIbTaTOB.

Conepxanne OO0ydYeHHS PACKphIBa€T COJECP)KATEIbHBIC JIMHUHM, KOTOPHIC
MpeayararoTcs sl 005S3aTeTbHOTO M3YYEHHUS! B KAXKJOM KJIacCe Ha YPOBHE CPEIHETO
ob1rero ooOpazoBaHusI.

[Inanupyembie pe3yiabTaThl OCBOCHHS MPOTpaMMbl 10 (PU3MKE BKIHOYAIOT
JUYHOCTHBIE, METallpeMETHBIC PE3yJIbTaThl 3a BECh IMEpPUOJA OOY4YEHHS Ha YpOBHE
CpeaHero oo01Iero 0opa3oBaHusi, a TaKXKe MPEIMETHBIC JOCTHUXKEHUS O00ydarolierocssa
KaKJIpIH TO/T 0O0yYeHHUS.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢u3nke Ha ypOBHE CPEAHET0 00IIEero 00pa3oBaHusl pa3padoTaHa Ha
OCHOBE TIOJIOKEHHH U TPEOOBAHMI K pe3yIbTaTaM OCBOSHUSI OCHOBHOM 00pa30BaTebHOMN
nporpammsbl, ripeacTaBiieHHbIXx B DI'OC COO, a takxke ¢ yuétoM deaepaibHoi paboueit
nporpamMmbl Bocriutanus u Konmenium npenojgaBanus yuyeoHoronpeamera «Ouzmka» B
oOpa3zoBaTenbHbIX opranuzanusx Poccuiickoit denepanuu, peain3yroluX OCHOBHbBIC
o0Opa3oBarenabHbIe MPOTPAMMBI.

[Iporpamma mo @u3uke ompenensieT 00sS3aTeNbHOE MPEAMETHOE COJIepKaHUeE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO IOCIEAOBATEIbHOCTh H3YYEHUsT TEM M Ppa3JIesioB
y4eOHOTO TMpeaMeTa ¢ YIETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JTOTUKH
y4eOHOro mpoliecca, BO3pacTHBIX 0coOeHHOCTel oOy4aronuxcs. [Iporpamma no gusuke
JAET MPECTaBICHUE O LUENIX, COAECPXKAHUU, OOLIEH CcTpaTeruu o0y4eHMsl, BOCIIUTAHUS U
pa3BUTHUS O0yUaIOIIUXCS CPeCTBaMU yueOHoro mpenMera «Pu3nka» Ha yriyOonéHHOM
YPOBHE.

N3yuenue xypca (GU3MKH yriTyOJEHHOTO YPOBHS MO3BOJISIET PEAM30BATh 3aJa4M
npodeccruoHanbHON OpUEHTAIMK, HAMPABICHO HA CO3/IaHWE YCJIOBHUM AJIA MPOSBICHUS
CBOMX WHTEIUICKTYalIbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXKIbIM OOy4YaroIINMCH,
KOTOpbIE  HEOOXOIMMBI I  MPOJOJDKEHHS  00pa3oBaHUS B OpraHU3ALMIX
npodeccroHamHbOr0  00pa3oBaHMsl MO  PA3jIMYHBIM  (U3UKO-TEXHUYECKHM |
WHKEHEPHBIM CIIELIUAIBHOCTSIM.

B nporpamme no (usuke OnpeaensroTcs IUIAHUPYEMbIE pPe3yJbTaThl OCBOCHHUS
Kypca (U3MKM Ha ypOBHE CpeaHero oO0miero oOpa3oBaHUA: JUYHOCTHBIE,
MeTanpeIMeTHbIe, TpeAMETHBIC (Ha yriTyOsI€éHHOM ypoBHE). HayuHo-MeToqomornueckoi
OCHOBOW JIJ151 pa3pa0b0TKH TpeOOBaHUI K TUIHOCTHBIM, METANIPEAMETHBIM U TIPEIMETHBIM
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pe3yibTaTaM 00ydYaronuxcsi, OCBOUBIIMX MpOrpamMmy 1o (U3HKE Ha YPOBHE CPEIHErO
o0miero oOpa3oBaHus Ha YIUIyOJIEHHOM YPOBHE, SIBISIETCS CHCTEMHO-JESTEIIbHOCTHBIN
MOAXOJ.

[Iporpamma mno ¢u3mKe BKIIOYAECT:

TUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHHUS Kypca GU3UKHU HA YIITyOJIEHHOM YPOBHE, B TOM
YuCJIe IPEeAMETHBIE Pe3yJIbTaThI 1O TOJIaM O0y4YEeHUS;

cozepkanue yueoHoro npeamera «Du3nkay mo rogam oOydeHUs;

TEMaTUYECKOE TUTAHUPOBAHUE 110 TO1aM O0yUCHHS.

[Iporpamma 1o Gpu3nKe UMEET IPUMEPHBIN XapaKTep U MOXKET ObITh UCIIOJIH30BaHA
YUUTEIAMU (PUZUKHU JJIsT COCTABIICHUSI CBOMX pabOvMX MPOTPaMM.

[Iporpamma mo (u3uke HE CKOBBIBACT TBOPUYECKYIO HHUIIMATUBY YUUTENCH U
NPEAOCTABISICT BO3MOXHOCTU I peaM3allud Pa3IUYHBIX METOJAUYECKUX MOX0JI0B
K TpenojiaBaHuio (U3UKKA Ha YIIyOJIEHHOM YpOBHE IIPU YCIOBUU COXPAHEHUS
00s13aTeIbHON YaCTH COJIEpKaHUS Kypca.

du3rka Kak Hayka o Haubosee oOIMX 3aKOHAX MPUPOJIbI, BBHICTYIMAsl B KaUeCTBE
y4eOHOro mpeaMera B IIIKOJE, BHOCUT CYIIECTBEHHBIM BKJaJ B CHUCTEMY 3HaHHUU 00
okpyxkaromem wupe. IlkonbHbIE Kypc (QU3MKH —  CHCTEMOOOPAa3yIOMIUIAI
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIBKY (PU3UUECKHE 3aKOHBI JIEXKAT B
OCHOBE TMPOIECCOB M SBICHUM, H3y4aeMbIX XHUMHEH, Ouosiorue, QuanyecKoit
reorpadueii 1 acrpoHomuen. Vcnonb3oBaHue W aKTUBHOE MPUMEHEHUE (PU3MYECKUX
3HAHUU OMPEACIIUIIO XapaKTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI B cepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IIOJIYYEHHUS HOBBIX MaTEpUaATIOBC
3aJlaHHbIMU CBOMcTBamu. M3ydeHue (pU3MKu BHOCUT OCHOBHOW BKJIaJ B (hOpPMUPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTHHBI Mupa oOydarouierocs, B (HOpMHUpPOBAHHE YMEHUMN
MPUMEHSITh HAYYHBIM METO/ MO3HAHUS PU BHITIOJHEHUU UMU YUEOHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca (pu3HMKu Ha yPOBHE CpEIHET0 OOIIETro 0Opa3oBaHUs MOJIOKEH P
UJEeN, KOTOPbIE MOYKHO PaCCMaTpUBaTh KAK MPUHILIMIIBI €r0 IIOCTPOEHUS.

Hoes wuenocmumocmu. B COOTBETCTBUM C HEUW KypC SABJISETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPXKHUT Marepuan M3 BCEX pa3iesioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3UKH.

Hoesn zenepanuzayuu. B cOOTBETCTBUU ¢ HEW MaTepHall Kypca (PU3UKU 00bEINHEH
BOKpYT (Qu3nueckux Teopwil. Bemymmm B Kypce sBisercs GOpMHpPOBaHUE
NPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€PUH, BEILIECTBE U MOJIE.

Hoea zymanumapuzayuu. EE peanusanus DIpearonaracT HCIOIb30BAHNUE
TYMaHUTAPHOIO MOTEeHIMaNa (PU3NUEeCKON HayKu, OCMBICIICHUE CBSI3U Pa3BUTUS QUBUKU
C pa3BUTHEM OOIIECTBA, a TaKKe C MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMU W
AKOJIOTMYECKUMHU MPOOIEeMaMHU.

Hoes npuxnaonou nanpasiennocmu. Kypc @usuky yriayOGn€HHOTO YpOBHS
MpEeAnoJiaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUUYECKHUX U TEXHOJIOTUYECKHUX
IIPUJIOKEHUN U3YYEHHBIX TEOPUM U 3aKOHOB. IIpu 3TOM paccMarpuBarOTCs Ha ypPOBHE
0OIIMX TPEeACTaBICHUM U COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, U TEXHOJIOTUH.



Hoesn rkonozuzayuu peainsyercs NoCpeCTBOM BBEACHHUS SJIEMEHTOB COJIEP KaHMS,
MOCBSIIIEHHBIX SKOJOTUYECKUM Tpo0ieMaM COBPEMEHHOCTHU, KOTOpPbIE CBSI3aHBIC
pPa3BUTHEM TEXHUKH W TEXHOJOTHH, a TaKKe OOCYXIEHHS MpOOJIeM DPAIOHATBLHOTO
IPUPOAOIIOIH30BAHUS U IKOJIOTUYECKON OE30MaCHOCTH.

OcBoeHue cojepkaHus TporpaMmbl MO (U3UKE TOJKHO OBITH MOCTPOEHO Ha
OPUHIIMIAX CHUCTEMHO-AEATENBHOCTHOrO moaxoaa. Jlns ¢us3uku peanusamusi 3THX
NPUHLUIIOB 0a3upyeTcss Ha HUCIOJIb30BAaHUU CAMOCTOSITENIBHOTO HKCIEPUMEHTa Kak
MOCTOSIHHO JIeHcTBYIOMIEro (hakTopa yuebHoro npornecca. s yrimyOaéHHOTO ypoBHS —
3TO CHCTEMa CAMOCTOATEIBHOIO YUYEHHUYECKOrO0 JKCHEPUMEHTA, BKJIIOYAIOIIEro
(dpoHTaIbHBIE YYEHHUECKHUE OMBITHI MPU U3YYCHUU HOBOTO MaTepHualia, J1adopaTOpHBIE
paboTel W paboThl TpakThkyma. [IpW 3TOM BO3MOXKHBI JBa crocoba peamu3aiuu
¢dbusnyeckoro nmpakTukyma. B nmepBom ciydae mpakTHKyM MPOBOAUTCS JIMOO B KOHIIE
10 u 11 knaccoB, 1M00 MOCIIE MEPBOTO U BTOPOTO MOJYTOJIUMA B KaXOM M3 3TUX KJIACCOB.
BTtopoii cioco6 — 310 uHTEerpanus padoT NpakTUKyMa B CHCTEMY JIa0OpaTOPHBIX padoT,
KOTOpbIE MPOBOASATCS B Mpolecce u3ydeHus pasnena (remsl). [Ipu aTom noxa padoramu
NPaKTUKyMa TMOHUMAETCSI CaMOCTOATENbHOE HCCIEAOBAHHE, KOTOPOE IPOBOJIUTCS IO
PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUAA O€3 MOIIAroBOil HHCTPYKITHH.

B nporpamme no ¢gusuke cucreMa y4€HHYECKOTrO 3KCIEPUMEHTA, J1ab0paTOpHBIX
paboT M MpaKTUKyMa MpeACTaBleHa €IWHBIM MepeyHeM. BbIOop TemaTuku Ajsi 3THX
BUJOB  YYCHHYECKMX  MPAKTUYECKHMX  PabOT  OCYUIECTBISACTCS  yYaCTHHUKAMU
00pa3oBaTeIbHOTO MpOoIEecca UCXOAS U3 OCOOCHHOCTEW MOYPOYHOIO IUIAHUPOBAHUS U
ocHameHus kabunera gusuku. [Ipu 3TOM obecrieunBaeTcs OBlIaieHUE 00YUYAIOITIMUCS
YMEHUSMHU MPOBOJUTH MPSMbIE U KOCBEHHbIE U3MEPEHHUSI, UCCIIEIOBAHUS 3aBUCUMOCTEM
(bu3HUEeCKIX BETUYMH U MTOCTAHOBKY OIBITOB MO IIPOBEPKE MPEIIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHue yAENsAeTCs PEIICHUI0 PACUETHBIX M Ka4eCTBEHHBIX 3ajad. [lpu
ATOM JIJIs1 pacYETHBIX 3aJ1ay MIPUOPUTETOM SIBIISIFOTCS 33/1a4Ml C SBHO 3aJ]aHHOW M HESBHO
3aJaHHOW (PU3MUECKON MOJIeNbl0, MO3BOJISIONINE MPUMEHSATh H3yUEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjieia Kypca, Tak ¥ UHTErpupys MPUMEHEHUE 3HaHU N
U3 pasHbIX pazaenoB. [[msi KauecTBEHHBIX 3a7ad MPUOPHUTETOM SBIISIOTCS 3aJaHUs Ha
OOBsICHEHHE/TIPEAICKa3aHue TPOTEKaHUs (U3MUECKUX SIBICHUH U  TIPOIECCOBB
OKpYy>Kalolllel >KW3HHU, TpeOyromue BbIOOpa (U3MYECKOW MOJETU ISl CHUTYaIuu
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedboBanusimu @I'OC COO k mMaTepHaIbHO-TEXHUUECKOMY
o0ecreueHu o y4eOHOro nporecca Kypc PuU3uku yriyoaéHHOTO YPOBHS Ha yPOBHE
cpeaHero oo1ero oopa3oBaHus JOHKEH U3y4aThCs B YCIOBHUIX IPEIMETHOTO KaOMHETA.
B kabunere ¢u3MKM JODKHO OBITH HEOOXOAMMOE JabopaTopHOE O0OOpYyJAOBaHUE
JUTSI BBITIOJTHEHUS YKa3aHHBIX B TIporpaMme 10 (PU3NKE YUYEHUYECKUX OIIBITOB,
71a00paTOPHBIX Pa0dO0T U PadOT MPAKTUKYMA, a TAKKE IEMOHCTPALIMOHHOE 000PY/I0BAHUE.
JleMoHCTpalmoHHOE 000pyAOBaHHE (POPMUPYETCSI B COOTBETCTBUU C MPUHITUTIOM
MUHUMAJIbHON  JIOCTATOYHOCTH U  OO0ECIEYMBAET TIOCTAHOBKY MEPEYUCICHHBIX
B mporpamMMme mo (hU3MKe KIIIOYEBBIX JAEMOHCTpAIMW I UCCIIEIOBAHUS H3Y4YaeMBbIX



SIBIICHUN M TPOIIECCOB, IMIUPUUECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JlabopaTopHoe 00OpynOBaHHME MJIi  YYECHHYECKHMX  MPAKTUYECKHX  padoT
dbopmMupyeTCs B BUJIE TEMATHYECKUX KOMIUIEKTOB U 00ECIIEUMBAECTCS B pacy€Te OJHOTO
KOMILJIEKTa Ha JABYX OOydYaromMXcsa. TeMaTHdeckue KOMILIEKTH J1abopaTOpHOTO
000pyA0BaHMS JOJIKHBI OBITH MOCTPOEHBI HA KOMIIEKCHOM HCIIOJIH30BaHUU aHAJIOTOBBIX
U U(pPOBBIX MPUOOPOB, a TAKKE KOMITBIOTCPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIE
U (POBBIX JTA0OPATOPHIA.

OCHOBHBIMHU LIENISIMM U3Y4YeHUS (PU3UKU B 00meM oOpa30BaHUM SIBIISIOTCS:

dbopMHupOBaHUE WHTEpPECa M CTPEMJICHHUS OOydYaroNIMXCsS K HAYYHOMY HM3YUYCHUIO
PUPOIBI, Pa3BUTHE UX WHTEIUICKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUNH O HAyYHOM METOJAC TIO3HAHUS W (POPMHUPOBAHUE
WCCJICI0BATEILCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBIICHHSIM;

dbopMHUpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa HW3Y4YEHHUS OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopmupoBaHUEe yMEHUN OOBACHATH SBJICHUSI C MCIOJIB30BAHUEM (PUBHUECKUX
3HAHWH ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TpEACTaBICHUH O poiau (U3UMKU I8 Pa3BUTUS  JPYTUX
CCTCCTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE TMPEJCTABICHUNH O BO3MOXHBIX cdepax Oymaymier mnpodeccunoHaIbHON
JESTENHPHOCTH, CBA3aHHBIX C (PU3MKOM, TOATOTOBKA K JAJbHEUIIIEMY OOyYCHUIO B STOM
HaIPaBJICHUH.

JlocTiokeHne JTUX T1elield 00ecreuyrBaeTCsl PEIICHHEeM CIEAYIONUX 3ajaad
B IIPOILIeCCe U3YUYEHUs Kypca (U3UKU Ha YPOBHE CPEIHEro 001Iero 00pa3oBaHus:

MpUOOpPETEeHNE CHUCTEMBbI 3HaHUN 00 0O0mux (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSIX, BKIIOYAs MEXaHUKY, MOJEKYJSIPHYIO (DH3UKY, 3JIEKTPOJIUHAMUKY,
KBaHTOBYIO (DPM3HKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMHUpoBaHUE YMEHUN TNPUMEHATh TEOPETUYECKHE 3HAHUS JJsi OOBSCHEHUS
bu3nUecKuX SBJICHUW B TMPUPONEC U JJs TPUHATUS TPAKTUYECKUX PEIICHUIB
MMOBCEIHEBHOM KU3HHU;

OCBOCHHE CIIOCOOOB PEIICHMs Pa3IMYHbIX 33Jlad C SBHO 3aJaHHON (HU3MYECKOil
MOJIEIIBIO, 3a/1a4, TTOIPA3YMEBAIOIINX CAMOCTOSTEIHHOE CO3/IaHne (DU3UIECKON MOJIEIH,
a7ICKBaTHOM YCJIOBHSIM 3aJ1a4M, B TOM YHCJIE 3a/1a4 MHKEHEPHOTO XapaKTepa;

NMoHNMaHue GU3NIECKIUX OCHOB M MPUHIIUATIOB JCHCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTUYECKHUX ITPOIIECCOB, UX BIIUSHHS Ha OKPYKAIOITYIO CPEIY;

OBJIAJICHAE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAaHUS W MPOBEACHUS
(GU3HYECKUX AKCIIEPUMEHTOB, aHAIM3a M MHTEPIIPETAllMd HH(POPMAINH, OTPEISICHUS
JIOCTOBEPHOCTH MOJYUYEHHOTO PE3yibTaTa;

CO3JaHME YCJIOBMM JUIsi Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE MHTEpeca K cdepam TpodeccHoHATBLHON JIeSITEIbHOCTH, CBS3aHHOMC
(U3UKOM.



B cooterctBuu ¢ TpeboBanusimu O@I'OC COO yrinyO0nEHHBIN YPOBEHb HU3yUCHHUS
ydeOHoro npeaMera «du3nka» Ha ypoBHE cpeaHero oliiero oopa3oBaHus BEIOHpaETCs
00yJaronuMuCs, TUTAHUPYIONTUMHU TPOJAOIKECHUE O00pa30oBaHUS IO CIEIUATBLHOCTIM
(U3UKO-TEeXHUYECKOTO TIPOQuIIs.

OO1ee 9MCIO0 4acoB, PEKOMEHJIOBAHHBIX i U3yueHUs (u3uku (yriryOJIeHHBIH
ypoBeHb) — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipenmaraemsrii B mporpamMmme 1o pu3nke nepevucHb 1a00paTOPHBIX U MPAKTHICCKUX
paboT ABISETCS PEKOMEHIOBAHHBIM, YUUTENb JIEJAET BHIOOp MpOBeeHNUs J1a00PaTOPHBIX
paboT U OMBITOB C YUETOM MHANBUIYAITBHBIX OCOOCHHOCTEH 00yJaronuXcsl.

B mnporpamMe 1o ¢u3MKe KaKIOTO Kiacca Ipeaiaractcs pe3epB BPEMEHH,
OTBOJIMMBIN Ha BapUATUBHYIO YacTh MPOTPAMMBI, COJEPKaHUE KOTOPOU (hopMHUpYyeETCs
y4acTHHKaMU 00pa3oBaTelbHOTO mporecca. Jlrobas pabowas mporpamma J0JDKHA
MOJIHOCTBIO BKJIIOYATh B ce0s1 coJiep KaHue TaHHOW TPOrpaMMBbI 1O (PU3HKE.



COIAEPKAHUE OBYYEHUA

Pasznen 1. HayuHblii MeTO/1 MO3HAHUS NPUPOAbI

®dwusuka — QyHIaMeHTanpHas Hayka o mpupoje. HaydHslit MeTo 1 MO3HAHUS U
METO/IbI UCCJICIOBAHUS (PU3UUECKUX SIBICHUM.

OKCHepUMEeHT W Teopusi B TIpollecce TMo3HaHuUA mpupoasl. Habmomenue wu
AKCIIEPUMEHT B (PU3UKeE.

Croco6bl  u3MepeHusi (U3MUECKMX BEJIMYMH (AHAJIOTOBBIE W [U(POBBIC
U3MEPUTENTbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

[TorpemrHocTr U3MepeHnit PU3NUECKUX BETUYNH (a0COIIOTHAS U OTHOCUTENIbHAS).

MopaenupoBanue (PU3HMYECKUX SIBJIEHUW U TMPOLECCOB (MaTepuaibHas TOYKA,
a0COJIIOTHO TBEPJOE TENO, UJlealbHAS KUJKOCTh, HACAIbHBIM ra3, TOYCUHBIN 3apsii).
['unores3a. @uU3nyYECKUd 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. DHU3nuecKast TEOPUsL.

Ponbp u Mecto ¢usuku B GOpMHUPOBAHUM COBPEMEHHOW HAYyYHOW KapTHUHBI MHPA,
B MNPAKTUYECKOU IEATETBHOCTH JIOJICH.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi, RPaKmMuKym

W3mepenne cuitbl TOKA W HAMPSDKEHUS B IETH MMOCTOSTHHOTO TOKA MPY TTOMOTIN
AQHAJIOTOBBIX U MU(PPOBBIX U3MEPHUTEITHHBIX MPHUOOPOB.

3HakoMcTBO ¢ mudpoBor mabopatopueir mo Qusuke. I[Ipumepsl uzMepeHus
(GU3NYECKUX BETUYHH TP MIOMOIIN KOMIBIOTEPHBIX JaTUNKOB.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuxka

Mexannueckoe nBmxeHne. OTHOCUTENIbHOCTh MEXaHUUYECKOT0 JBKeHUs. Cuctema
OTCYETA.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKH.

Panunyc-BexkTop MatepuanbHONW TOUKH, €r0 MPOEKIIMA HA OCU CUCTEMBI KOOPAUHAT.
Tpaexropus.

[Tepemeliienune, CKOPOCTh (CpeIHsIsi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepuarbHOM TOYKH, HMX TNPOEKIMU HA OCH CHUCTeMbl KoopauHaT. CloxKeHue
NIEPEMEILICHUM U CIIOKEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBH)KEHUE. 3aBUCHUMOCTh
KOOpAWHAT, CKOPOCTH, YCKOPEHUS M NYTH MaTE€pUAIbHOM TOYKA OT BPEMEHU U HX
rpaduKy.

CBobOogHoe majeHHe. YCKOpPeHHE CBOOOJHOIO TnajeHus. JIBWKEeHHE Tea,
OpOIIIEHHOTO MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJUHAT, CKOPOCTH U YCKOPEHUS
MaTepPUAIbHON TOYKH OT BPEMEHU U UX rpaduKH.

KpuBonuneinHoe nBuxkeHue. JIBU)KEHME MATEPUAIBHOM TOYKH IO OKPYKHOCTH.
VYrioBas u nuHelHas ckopocTh. [lepuos u yactora oOpanienus. LleHTpocTpeMuTenbHoe
(HOpMaJlIbHOE), KacaTelbHOE (TaHTCHIIMAIbHOE) U IMOJHOE YCKOPEHUE MaTepuaIbHOU
TOYKHU.



TexHuueckne yCTpOMCTBA U TEXHOJOTMYECKUE MTPOLECCHI: CIIUIOMETD, ABUKECHUE
CHaps/IOB, LIECTIHbIE, lIecTepEHYAThIC U peMEHHBIE TIEpeIaun, CKOPOCTHBIE JTUDTHI.

Jlemoncmpayuu

Mopenb cUCTEMBI OTCUYETA, WIUIIOCTpAlUs KUHEMATHYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

CnoocoObI UCCIIETOBAHUS IBUKEHUH.

Nnmroctpanus npeneabHoro nepexoaa U usMepeHrne MrHOBEHHOW CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenne nBuwKeHUs Tena, OpOIICHHOTO IO YIJIOM K TOPU30HTY
Y TOPU3OHTAIBHO.

Hanpasnenue ckopocTH npu JBUKEHUU IO OKPYKHOCTH.

IIpeoOpazoBanue yrioBoi CKOPOCTH B PEAYyKTOPE.

CpaBHeHUE MyTell, TPAeKTOPUN, CKOPOCTEHl JBHXKEHHUSI OJIHOIO M TOTO K€ Teja
B Pa3HbIX CUCTEMAX OTCYETA.

Yyenuueckuii sxcnepumenm, 1abopamoprvie pabomoi, NPAKMUKym

N3ydeHne HEPaBHOMEPHOTO JBIKCHHS C IICJIBIO ONPEACIICHUS MTHOBEHHOMU
CKOPOCTH.

H3MmepeHne yCKOpeHUs MPU TPSIMOJUHEHHOM PaBHOYCKOPCHHOM JBHKEHUU TI0
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH TIPH PaBHOYCKOPEHHOM JIBUKEHUH.

N3mepenne yckopeHHs CBOOOJHOrO maacHHUs (PEKOMEHIIOBAHO HCIIOIh30BaHUE
urdpoBoii 1abopatopun).

W3yueHnne NOBWKEHUS Teina, OpPOIICHHOTO TOPH30HTAIbHO. [IpoBepka THUITOTE3BI
0 MPSAMON MPOMOPIIUOHATBHON 3aBUCUMOCTH MEXKY NalbHOCTHIO TOJIETAa U HaYaJbHOU
CKOPOCTBIO Tea.

N3ydenue nBuxeHUs TeJa 0 OKPYKHOCTH C TIOCTOSIHHOM IO MOJTYJIFO CKOPOCTBIO.

UccnenoBanre 3aBUCUMOCTH TIeproa oOpalieHuss KOHMYECKOT0 MasiTHUKA OT €ro
napaMeTpoB.

Tema 2. lunamuxa

IlepBeii  3akoH HproTona. HWuepuumanbaeie cucteMsl orcu€ra. [IpuHumn
oTHocuTenbHOCTH [anunes. HeuHepumalibHble CUCTEMBI OTCYETa (OmpenesieHue,
IPUMEDHI).

Macca tena. Cuna. [IpuHuun cynepno3uiyu CHil.

Bropoii 3akoH HproTOHA 117151 MaT€pUabHON TOUKHU.

Tpertuit 3akoH HproTOHA 1711 MaTepranbHbIX TOYEK.

3aKOH BCEMUPHOIO TITOTEHHS. DKBHBAJIECHTHOCTh TPAaBUTALIMOHHOW UM WHEPTHOMU
MAacCCBI.

Cuna TspkecTd. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO MaJieHHs OT BBICOTHI HAJl
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduueckor IupoThl. [[BrkeHrne HeOECHBIX TE U UX
cryTHUKOB. 3akoHbl Kemepa. [lepBast kocMuueckas CKOpOCTb.



Cuina ynpyrocrtu. 3akoH ['yka. Bec Tena. Bec tena, ABUKyIIErocsi C yCKOPEHUEM.

Cuna tpenusa. Cyxoe Tpenne. Cuia TPEHHsI CKOJIBKEHUS U CUJIa TPEHHS MOKOS.
Koaddunuent tpenus. Cuna cConpoTUBICHUS NPU JBUKEHUU TeJa B )KUIKOCTH WIH Ta3e,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JIBHKCHUSI.

Hasnenue. ['mapocrarnueckoe napneHue. Cuia Apxumena.

TexHu4ecKre ycTpoicTBa U TEXHOJIOTMYECKUE MPOLECCHI: TOAIIUITHUKH, ABUKEHHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

Habnronenne ABMKEHUS TEl B MHEPLUMAIbHBIX U HEMHEPIUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHIMIT OTHOCUTEIBHOCTH.

Kauenue nByx HUIMHIPOB WU IIAPOB Pa3HON MACCHI C OIMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIIUATBHOW CUCTEMBI OTCUETA.

CpaBHeHUE paBHOACHCTBYIONIECH MPUIOKEHHBIX K Ty CUJI C MPOU3BEIECHUEM
Macchl T€Ja Ha €ro YCKOPEHUE B MHEPIUATIBLHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BO3HUKAIOIIUX B PE3yJIbTaTe B3aUMOJICUCTBUS TEJ.

H3mepenune macc no B3aUMOAEHUCTBUIO.

HesecoMocTs.

Bec tena npu yckopeHHOM noAgbEME U MaICHUU.

LleHTpOoOeKHBIC MEXaHU3MBI.

CpaBHeHUE CUJI TPEHUS TTOKOSI, KAU€HUS U CKOJIbKEHHUS.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomwl, NPAKMUKYM

N3mepenne paBHOACWUCTBYIONIEH CHJI MPHU JIBIXKEHUHM OpycCKa IO HaKJIOHHOM
IJIOCKOCTH.

[IpoBepka runoTe3sl 0 HE3ABUCUMOCTH BPEMEHH JBUKEHUS OpycKa M0 HAKJIOHHOU
IUIOCKOCTH Ha 33JIaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanre 3aBUCUMOCTHM CWJI  YHOPYrOCTH, BO3HUKAIOUIMX B TMPYKHUHE
U PE3UHOBOM 00pas3ile, oT ux AedopMarium.

N3yuenue NBUKEHUSI CUCTEMBI T€JI, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepes3 JIETKUil
OJIOK.

N3mepenue koddduiiieHTa TpeHUs MO BEIUYUHE YIVIOBOro Kod3(duiiMeHTa
3aBuCHUMOCTH Frp(N).

HccnenoBanue IBMXeHHs OpycKa M0 HAKJIOHHOM MJIOCKOCTH C MEPEMEHHBIM
KO3 UITUEHTOM TPEHHUS.

N3ydenue nBuxeHus rpys3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena

AbcomotHO TBEpAOE Teno. [locTynarenbHoe U BpalaTeabHOE IBHKEHHE TBEPOTO
Tena. MOMEHT CWIIbl OTHOCHTENBbHO ocu BpaumieHus. I[lnedo cuibl. CnoxxkeHue cui,
IPWIOKEHHBIX K TBEpAOMY Teily. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHUS TBEPIAOTO TeEIA.



YcroitunBoe, HEYCTOHYMBOE, O€3pa3InYHOE PABHOBECHE.
TexHuueckne yCTpOMCTBA U TEXHOJOTMYECKHE IIPOLECCHI:  KPOHILUTEUH,
CTPOUTEIIbHBIN KPaH, PEIIETYATHIC KOHCTPYKIIUU.

Jlemoncmpayuu
YcnoBus paBHOBECHS.
Buner paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomwi, RPAKmMuKym
HccenenoBanue yciaoBuil paBHOBECHS TBEPAOTO Tella, UMEIOLIETO OCh BpaLICHUS.
KoHcTpynpoBaHue KpOHIITEMHOB U PACUET CHII YIIPYTOCTH.
N3ydenune ycTOMYNBOCTH TBEPAOTO TEJA, UMEIOIIETO IUIOMAb OTIOPHI.

Tema 4. 3aKkonbl coXpanenus 6 MEXAHUK

NmMnynbc MateprasbHOW TOYKH, CUCTEMBI MaTE€pUalIbHbIX To4YeK. LleHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBMKEHUU LIEHTPa Macc.

NMiyJibCc CHIIBI U U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXpAaHEHMS UMITYJIbCA.

PeaktnBHOE NBMKEHUE.

MoMEHT uMIyJibca MaTepuaibHOU TOUKU. [IpencraBieHue o COXpaHEHUU MOMEHTA
MMITYJIbCA B LIECHTPAJIBHBIX MOJISX.

PaGota cuiapl Ha MajJoM M Ha KOHEYHOM MepeMelleHuu. ['paduyeckoe
IpeCTaBIeHNUE Pa0OTHI CUJIBL.

MONIHOCTB CUIIBL.

Kunernueckasi »Heprusi MaTepuHalbHOW TOYKH. Teopema 00 W3MEHEHUU
KUHETHYECKOW SHEPTUM MATEPUATBHONU TOUKHU.

[loTeHnManbHble W HENOTEHLMANbHbIE CHibl. [loTeHIUManbHas  JHEprus.
[loreHunanbHass 3Heprust ynpyro JaedopMHUpOBaHHOM mpyxuHbl. [loTeHuumanbHas
JHEprus Teja B OJHOPOJHOM IpaBUTAMOHHOM mone. IloTennnanbHas sHeprus tena B
IPaBUTALMOHHOM I10JI€ OJJHOPOJHOTO 1Iapa (BHYTpHU U BHE 11apa). Bropas kocMuyeckas
CKOpOCTb. TpeTps KocMUYECKasi CKOPOCTb.

CBsi3p paOOTBl HENMOTEHLHUAIBHBIX CHJI C M3MEHEHHMEM MEXaHWYECKOW SHEpruu
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymm [ WACATBHOM KUAKOCTHM Kak CIEICTBHE 3aKOHA
COXpPaHEHUS MEXaHUYECKON IHEPTHH.

TexHudyeckne yCTPOWCTBA M TEXHOJIOTHYECKHME ITPOLIECCHI: JBH)KEHUE PAaKeT,
BOJAOMET, KONIEP, MPY>KUHHBINA MMUCTOJIET, TUPOCKOI, (PUTYPHOE KaTaHUE HAa KOHbKaX.

Jlemoncmpayuu
3aKOH COXpaHEHHUsI UMITYJIbCA.
PeaktuBHOE IBH>KEHUE.
N3mepeHne MOITHOCTH CHUIIBI.
W3meHenue 3Heprum Tea npyu COBEPIICHUH padOTHI.

10



B3aumHbIe nTpeBpanieHusi KHHETUYECKON U NOTEHIUAIBbHOM YHEPI UM ITPU ACHCTBUU
Ha TEJIO CUJIbI TSYKECTU U CUIIBI YIIPYTOCTH.
CoxpaHeHue PHEPruu Ipyu CBOOOTHOM MaJICHUH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi, RPAKMuKym

N3mepenne nMiryiibca Teia 1o TOpMO3HOMY Iy TH.

N3mepenuie cuiibl TSI, CKOPOCTH MOJIEIH JIEKTPOMOOMIISI U MOLTHOCTH CHJIBI TSTH.

CpaBHeHNE N3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

Hccnenosanne coxpaHeHUss UMITYJIbCA IIPU YIIPYTOM B3aUMOIEUCTBUU.

N3mepenre KNHETHYECKOM SHEPTUH TeJla IO TOPMO3HOMY IIYTH.

CpaBHEHHE M3MEHEHHUS MOTEHLUHATBHON SHEPTUH MPYXKUHBI C pabOTOM CHIIbI
TPEHUS.

Omnpenenenue pabOThI CUIIbI TPEHUS MIPU ABMKEHUH TeJIa 10 HAKJIOHHOM MIIOCKOCTH.

Pasznen 3. MoJiekyasipaasi pu3nKa M TEPMOTUHAMUKA
Tema 1. Ocro6vl MONEKYNAPHO-KUHEMUYECKOU MeopUul

OCHOBHBIE TIOJIOKEHUST MOJIEKYJIsipHO-KuHeTnuueckoil Teopuu (MKT), ux onbiTHOE
obocHoBanue. [uddys3us. bpoyHOoBckoe nBWKeHHE. XapakKTep [ABWKEHHUS U
B3aMMO/ICVICTBHS YaCTUL BeIIECTBA. MOAENN CTPOCHUS Ta30B, KUJIKOCTENU U TBEPABIX TEI
1 00BbsICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3TUX MoJjieneil. Macca u pa3mMepbl MOJIEKYJ
(atomoB). KonnuecTBo BemectBa. [locTositnHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cmocoObl €€ wusMepenus. Illkana
temneparyp Llenscus.

Mopens uaeanbHOro rasa B MOJIEKYJISIPHO-KMHETHYECKOM TEOPHH: YACTHIBI Ia3a
JBUKYTCS XaOTHYECKH U HE B3AUMOJECHUCTBYIOT APYT C APYTOM.

l'azoBble  3akoHBI.  YpaBHeHne  MennaeneeBa—Knamneiipona.  AOcostoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon Jlanbrona. WM3ompouecchiB
UJCAIbHOM T'a3e ¢ MOCTOSTHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe npeacraBieHue
U30IPOIIECCOB: U30TEpMa, U30X0pa, u300apa.

CBsi3b MEXAY JABICHUEM M CPEIHEW KMHETUYECKOW SHEpPruer MOCTyHaTeIbHOTO
TEIJIOBOTO JIBMXKEHMSI MOJIEKYJI MJI€aJIbHOTO Ta3a (OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-
KMHETHUYECKOU TEOPHH HI€aTbHOTO Ta3a).

CBs3p a0COJIFOTHOM TeMImepaTypbl TEPMOJIWHAMHUYECKOW CHUCTEMBI CO CpeaHEl
KMHETUYECKOW SHEPruei MoCcTynaTeIbHOr0 TEIIOBOIO JBHKEHUS €€ YaCTHLL.

TexHuueckue ycTpoiicTBa M TEXHOJIOTMYECKUE MPOLIECCHI: TEPMOMETpP, OaApOMETD,
MOJIyYEHHE HAHOMATEPHUAJIOB.

Jlemoncmpayuu
Mogenu IBU>KEHUS YacCTHUIl BEILIECTBA.
Mopens OpOyHOBCKOTO JABUKEHUS.
Buaeoponuk ¢ 3anuckio peabHOro OPOYHOBCKOTO ABUKEHHUS.
Juddy3ust KUIKOCTEN.
Mogens onbita IlTepHa.

11



[IputsxeHne MoJIEKyI.
Mopaenu KPUCTAJIIMYECKUX PELIETOK.
HabGnronenue u uccnenoBanue M30IpoLeccoB.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomwl, NPAKMUKYM

HccnenoBanue npoiiecca yCTaHOBJICHHSI TEIJIOBOIO PaBHOBECHS MPHU TEINIOOOMEHE
MEXKy TOpSIYE€ U XOJI0IHON BOJIOM.

N3yuenne H30TEPMUYECKOro mporecca (PeKOMEHIOBAaHO  HMCIOJb30BaHHE
1udpoBoit 1abopaTropun).

N3yyeHnne n30XopHOTO Mmporecca.

N3yuenue nzobapHOro mporuecca.

IIpoBepka ypaBHEHHUS COCTOSIHHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunst

Tepmonunamuueckass (TJl) cucrema. 3amaHue  BHEIMIHUX  YCJIOBHM JJis
TEPMOJIMHAMHMYECKOW CHCTEMBbI. BHemHne u BHYTpeHHUE mapamerpbl. [lapamerpsl
TEPMOJUHAMHUYECKON CHUCTEMBI KaK CpPEAHUE 3HAUYECHUS BEJIMYMH, OMMCHIBAIOIIMX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hayaso TEPMOJUHAMHUKHU. Camonpon3BonbHas  pejlakcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mogenp uaeanpbHOro ra3a B TEPMOJMHAMHUKE — CUCTEMA YPABHEHUM: YpaBHECHUE
MenneneeBa—KnaneipoHa ¥ BBIpAKEHUE Uil BHYTPEHHEM DJHEPrUM. Y CIOBHSA
IIPUMEHUMOCTH 3TOW MOJEJU: HU3KAs KOHLEHTPAUHWs YaCTHUL], BBICOKUE TEMIIEPATypPhl.
BripaxxeHue 111 BHyTPEHHEN SHEPTUH OJTHOATOMHOI'O MJICATIbHOIO rasa.

KBa3zucratuueckue u HeCTaTUYECKHUE MPOLECCHI.

OnemenTtapHas pabota B TepMOAMHAMHKE. Bpramcienne paboTsl Mo Tpaduky
npotecca Ha pV-nauarpamme.

Tenmonepenaya kak cnmocod N3MEHEHUS BHYTPEHHEH YHEPTUU TEPMOIMHAMUYIECKON
cucTeMbl 0e3 coBepiieHus paboTbl. KOHBEKIHS, TEMIONPOBOIHOCTh, U3TyYEHHUE.

KomnuectBo Temnorsl. TemnoéMKoCTh Tena. Y aenbHast U MOJSIpHask TEIIOEMKOCTH
BellleCcTBA. YpaBHeHHe Maiiepa. YaenpHas TeEIIIOTa CropaHus ToOIUIMBaA. Pacuér
KOJIMYECTBa TEIJIOTHI IpH Terionepenade. [lonstue 06 annadbaTHoM mporecce.

IlepBbIii 3aKOH TepMOAMHAMHMKHA. BHyTpeHH:ss sHeprus. KoamyecTBO TEIIOTH U
paboTa KaK Mepbl U3BMEHEHHS BHYTPEHHEH SHEPTUU TEPMOIUHAMUYECKON CUCTEMBI.

BTopoii 3aKOH TEPMOAWHAMUKHU JJIsi PABHOBECHBIX MPOLIECCOB: YEpPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKOM CHUCTEMBI IIPOXOJUT €IAUHCTBEHHAs
anuabaTta. AGCONIOTHAs TeMIIepaTypa.

BTOopoii 3aKOH TEpPMOAMHAMHKHN JJIsI HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO
nepenaTh TEIUIOTY OT OoJjiee XOJOJHOTO Teia K Oojee Harperomy 0Oe3 KOMIIEHCAIlUU
(Knaysuyc). HeobpaTuMocTh IpUPOAHBIX MPOIECCOB.

[Tpunnune! aecTBus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII1. [{ukn Kapho.
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OKOJIOTUYECKHE AaCIMEeKThl MCIOJIb30BaHMS TEIUIOBBIX JBHUrateneil. TermioBoe
3arpsA3HEHHUE OKPYIKAIOIIEH Cpebl.

TexHudyeckre yCTpPOWCTBA W TEXHOJOTMYECKHE MPOLECCHl:  XOJIOJWIbHUK,
KOHJUIIMOHED, TU3EJIbHBIA U KapOIOpaTOPHBIN ABUTATENH, TAPOBasi TYpOUHA, TOTyYEHUE
CBEPXHU3KHUX TeMIepaTyp, YTWUIU3AIUsl «TEIJIOBBIX» OTXOJOB C HCIOJIb30BaHUEM
TEIJIOBOTO HACOCa, YTUIM3alMd OHMOOPraHWYeCKOro TOIUIMBA JJIsi BBIPAOOTKHU
«TETUTOBOI» U DJIEKTPOIHEPTUH.

Jlemoncmpayuu
N3MeHnenune TemnepaTyphl pu a1uadaTUueCKOM pacIIuPEHUH.
Bo3znymHoe oruuso.
CpaBHeHUE yAETBHBIX TETUIOEMKOCTEN BEIIECTB.
CnocoObl ”3MEHEHHSI BHYTPEHHEW SHEPIUU.
HccnenoBanne aqnadbaTHOTrO MpoIieccea.
KomrnbrotepHbie MOIEIH TEMIOBBIX IBUTATEIICH.

Vyenuueckuii sxcnepumenm, nabopamopHvie pabomwl, NPAKMUKYM

HN3mepenue ynenbHOu TEIIOEMKOCTH.

HccnenoBanue npoiiecca OCTHIBAHUS BEILIECTBA.

UccnenoBanne agunabaTHOro mporecca.

N3ydenne  B3aUMOCBSI3M  DHEPIrUU  MEXKMOJEKYJISIPHOTO  B3aUMOJCHCTBUS
Y TEMIIEPATYPbI KATIEHUS AKUIKOCTEM.

Tema 3. Aepezammuvie cocmoanusa eeujecmea. Pazoevie nepexoovt

[TapooOpazoBanue W KoHJeHcalusi. VcriapeHue W KuneHue. YJenbHas TerioTa
napooOpa3oBaHUsl.

HaceplieHHble 1 HEHAChIIIEHHbIE NTapbl. KauecTBEHHAsl 3aBUCUMOCTh INIOTHOCTH U
JIABJICHUS HACBHIIIEHHOTO Tapa OT TeMIepaTypbl, WX HE3aBUCUMOCTH OT 0O0BEMa
HACBIIIEHHOT 0 Iapa. 3aBUCHMOCTb TEMITEPATypbl KUIIEHUS OT JABJIEHUS B KUIKOCTH.

BnaxHocTh Bo3myxa. AOCONIOTHASI U OTHOCUTEIbHAS BIaXKHOCTb.

TBépnoe teno. Kpucramnumueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
KkpuctamioB. IlnaBineHwe M Kpucraumzauus. YAelbHas TEIJIOTa  IUJIaBJICHUS.
CyOnumariusi.

Hedbopmanuu TBEporo tena. Pactsokenne u cxarue. Caur. Moayns FOwnra.
[Tpenen ynpyrux negopmManui.

TeruioBoe pacmupeHue XUAKOCTEH M TBEPABIX Tel, OObEMHOE M JIMHEHHOE
paciiipeHre. AHMapMOHU3M TEIUIOBBIX KOJEOAHWH YacTHIl BEIIEeCTBAa KaK NpUYUHA
TEIJIOBOT'O paclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpruu B (pa3zoBbIX NEpexoaax.

VYpaBHeHue TeroBoro banaHca.

[loBepxHocTHOe HaTspKeHHE. Kod3(p@GUUUEHT MOBEPXHOCTHOTO  HATSKEHUS.
Kanunnspuaeie sBneHus. JlaBieHue noa MCKPUBJIEHHOM IMOBEPXHOCTHIO JKHIKOCTH.
®opwmyna Jlannaca.
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TexHuueckune ycTpoicTBa M TEXHOJIOTHYECKUE MPOIECCHI: )KUJIKUE KPHUCTAILIIBI,
COBPEMEHHbBIE MaTEPHUAIIBI.

Jlemoncmpayuu
TerutoBoe pacinpeHue.
CBoiicTBa HACHIIIIEHHBIX MTAPOB.
Kunenwne. Kurienve npu nOHW>KEHHOM JaBJICHUM.
N3mepenune cuiibl MOBEPXHOCTHOT'O HATSKCHUS.
OnBITE ¢ MBUIBHBIMH IIEHKAMHU.
CmauuBaHue.
Kanunnsipasie sBieHus.
Moien HEHbIOTOHOBCKOM JKUIKOCTH.
CnocoObI U3MEpPEHUS BIAXKHOCTH.
HccnenoBanue HarpeBaHus U MJIABJICHUS KPUCTAJIIMYECKOIO BEIIECTBA.
Bunsr negopmanuii.
Habmronenue mansix aedopmariui.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomsi, NPaKmuKym

N3ydenune 3akOHOMEPHOCTEN UCTTAPEHHUS JKUIKOCTEN.

HN3mepenue yienbHON TEIUIOTHI IUIABICHUS JIbA.

N3ydenune CBOMCTB HACHIIEHHBIX ITAPOB.

W3mepenne aOCONIOTHOM BIIQXHOCTM BO3/yXa M OLIEHKAa MacChl IIapoB
B ITOMEIIECHHH.

N3mepenne korphuineHTa MOBEPXHOCTHOTO HATSKEHMUSL.

N3mepenne moayisa FOnra.

HccnenoBanue 3aBUCUMOCTH iepopMaliii pe3MHOBOT0 o0pa3ia OT MPHII0KEHHOM
K HEMY CHJIBI.

Pa3znen 4. JjieKTpoAMHAMUKA
Tema 1. dnekmpuueckoe none

OnekTpu3auuss Tel W €€ MNposABICHUS. OJeKTpuueckuil 3apsn. JBa Buna
ANEKTPUYECKUX  3apsigoB.  [IpOBOJHUKM,  AMAJIEKTPUKHM U IOJYNPOBOJHUKHU.
DJieMEeHTapHBIN SJIEKTPUUECKUN 3apsi. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOI0 3apsiia.

B3aumoneiictBue 3apsanoB. Toueunsle 3apsapl. 3akoH Kysona.

DnekTpudeckoe notie. Ero geicTBre Ha 3EKTPUYECKUE 3apsi/Ibl.

HanpspoxkéaHocTh amekTpudeckoro noss. [Ipo6usbiit 3apsaa. JIluaun HanpspkEHHOCTH
3IEKTPUUYECKOro noJist. OMHOPOAHOE DIEKTPUUECKOE TTOJIE.

[ToTeHUHAIBHOCTh ~ BJIEKTPOCTATUYECKOTO  MMOJsA.  Pa3HOCTP  MOTEHUHAJIOB
u HanpsbkeHue. lloTeHnmaneHass SHeprust 3apsga B DIIEKTPOCTATHYECKOM IIOJIE.
[ToreHuMan »3aeKTpocTaTHUECKOro Mojs. CBA3b HANPSHKEHHOCTH IOJST M PA3HOCTH
NOTCHIIMAJIIOB  JIJIi  DJIEKTPOCTaTHYEeCKOro Toyis (Kak  OJHOPOJHOTO, Tak |
HEOJHOPOHOTO).

[TpuHIMN Cynepno3nuLnu NEKTPUIECKHUX TTOJEH.
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[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspkeHHOM cdepsl. [lome
paBHOMEpPHO 3apspDKeHHOro 1o o0béMy tmapa. I[lome paBHOMEpHO 3apsKEHHOU
OecKkOHeUHOM TUIocKocTH. KapTuHbl JNHHWA HANpsHKEHHOCTH JITHX TOJNEH |
SKBUINOTEHIHAIBHBIX ITOBEPXHOCTEM.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM TOJIE. Y CIIOBHUE PABHOBECHS 3apsiI0B.

JIMBNEKTPUKHU B AIIEKTPOCTATUUECKOM ToJie. JlusnekTpuyeckas MpOHUIAeMOCTh
BEILIECTBA.

KonpgencaTtop. OneKkTpo€MKOCTh KOHJEHCATopa. OJIEKTPOEMKOCTh ILIOCKOIO
KOHJIEHCaTopa.

[TapaiutennbHOE CcoeMHEHME KOHJEHCATOpoB. llocnenoBarenbHoe coenMHEHUE
KOHJICHCATOPOB.

DHeprus 3apspKEHHOTO KOHAEHCAaTopa.

JIBr>KeHUe 3apsyKEHHOM YaCTUIIBI B OJHOPOIHOM JIEKTPUUECKOM ITOJIE.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHL:  BJIEKTPOCKOIL,
IIEKTPOMETpP,  DJIEKTPOCTAaTUYECKas  3allluTa,  3a3€MJICHHE  3JIEKTpOnpHOOpOB,
KOHJIeHcaTophl, reHeparop Ban ae ['paada.

Jlemoncmpayuu

Y CTpONCTBO M MPUHITUIT AEUCTBHSI DJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE T0JIE ABYX 3aPSKEHHBIX ILUTACTHH.

Mopgaensb anekTpocraTudeckoro reneparopa (Baun ae ['paada).

[IpOBOIHUKM B 3JIEKTPUYECKOM IIOJIE.

DIeKTpoCcTaTUIeCKast 3aluTa.

YCTpOUCTBO U IEMCTBUE KOHAEHCATOPA IOCTOSSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTbD AJIEKTPOEMKOCTH TUIOCKOTO KOHJEHCATOpa OT IUIOIIA/U MJIACTHH,
PaCCTOSTHUSI MEXKly HUMH U TUDJIEKTPUUECKON MMPOHUIIAEMOCTH.

DHeprus MEKTPUIECKOT0 MO 3apsKEHHOTO KOHAEHCATOPa.

3apsiika U pa3psJiKka KOHJIEHCATOpa 4epe3 pe3ncTop.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomwl, NPaAKMUKym

OueHka cui B3auMOJEHCTBUSA 3apSyKEHHBIX TE.

HabGmronenune npeBpaiiieHns SHEPTHH 3apsHKEHHOTO KOHACHCATOpa B SHEPTHUIO
U3ITy4YEHHs CBETOIMOAA.

N3yuenue npoTekanusi TOKa B IEMH, COJAEPKAILIEH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAIOB (HAMIPSKEHUS ) TIPU MOCIIEA0BATETLHOM
COEIMHEHHH KOHJIEHCATOPOB.

HccnenoBanue paspsia KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. ITocmoanHwlil IneKmpuyecKuil mox
Cuna toka. [TocTosiHHBIN TOK.

VYcaoBus cyniecTBOBaHUSI MOCTOSSHHOTO 3JIEKTPUYECKOTO TOKA. MICTOUHMKM TOKa.
Hanpspoxenne U n OJ1C &.
3akoH OMma i1 y4acTKa LEeTH.
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DIEKTPUYECKOE COMPOTHUBJIEHUE. 3aBUCUMOCTb COINPOTUBIICHUS OJHOPOIAHOTO
MIPOBOJIHMKA OT €ro JUIMHBl W IUIOMIAJW I[IONEPEYHOr0 CEYEHHS. Y AEIbHOE
COITPOTHUBIICHUE BELIECTBA.

ITocnenoBarenbHOE, NapaJUIEIBHOE, CMENIAHHOE COEMHEHUE IPOBOJIHUKOB. Pacuér
Pa3BeTBIEHHBIX AIeKTpuUeckux neneil. [Ipasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akoH Jxxoyns—Jlenua.

MOIIHOCTh  AIEKTPUYECKOTO TOKa. TemioBas MOIIHOCTh, BbIJEsAE€Mas HA
pes3ucrope.

OJIC u BHYTpEHHEE CONPOTHUBICHHE MCTOYHMKA TOKA. 3akoH Oma i TOJHOMN
(3aMKHYTOI1) ANIEKTpUUECKOM 1lenu. MOIHOCTh HCTOYHUKA TOKA. KOpOTKOE 3aMbIKaHUE.

Konpaencarop B 11enu nocTOSHHOTO TOKA.

TexHuueckne yCTpocTBa U TEXHOJIOTHYECKUE MPOLIECCHI: aMIIEPMETP, BOJIBTMETD,
peocTar, CYETYUK IEKTPUIECKOU SJHEPTHH.

Llemoncmpayuu

N3Mmepenue cuibl TOKa U HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAMNPsDKEHUS JJISI PE3UCTOPA, JIAMITBI
HaKaJIWBAaHUS U CBETOJIMOA.

3aBUCUMOCTH COMPOTUBIICHHS IUJTMHIPUICCKUX TPOBOHUKOB OT JIJTUHBI, TIJIOIIA/IH
MOIEPEYHOr0 CEYEHU U MaTepuala.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT COMPOTHUBIICHUS TIPH MTOCTOSHHOM
HaIPSHKEHUH.

[Tpssimoe uzmepenne IJ1C. KopoTkoe 3aMblkaHuE TaIbBAHUYECKOTO JIEMEHTA U
OIIEHKAa BHYTPEHHET0 COMPOTUBJICHUS.

Cnoco0sbI coeTMHEeHUsT UCTOYHUKOB Toka, DJIC GaTapei.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXKTY MOJFOCAMHM UCTOYHUKA TOKA OT CUJIBI
TOKA B IICIIH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomsl, NPaKmuKym

HccnenoBaHue cMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaeapHOro COMPOTUBIICHHS] TIPOBOIHUKOB.

HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA OT HAIIPSDKEHUS JJ1s1 JIAMITbl HAKaJIMBAHUS.

VYBenuueHue npenesia u3MepeHus amnepmerpa (BoJIbTMETpa).

N3mepennie 9/1C v BHYTPEHHETO CONMPOTUBIIEHUSI ICTOYHUKA TOKA.

HccnenoBanne 3aBucumoct DJ[C raapBaHUYECKOrO 3JIEMEHTAa OT BPEMEHH IPU
KOPOTKOM 3aMbIKaHHUH.

HccnenoBanne pa3HOCTH MOTEHLUAIOB MEX,Ty IOIIOCAMH HCTOUYHUKA TOKA OT CHUJIbI
TOKa B LEIH.

WccnenoBanue 3aBUCMMOCTH MOJE€3HONM MOIIIHOCTH UCTOYHUKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunslx cpedax

DneKTpuuecKas MpoOBOAUMOCTb PA3IMYHBIX BEIIECTB. DJIEKTPOHHASI IPOBOJIUMOCTD
TBEPABIX METAIJIOB. 3aBUCHUMOCTh CONPOTUBICHUS METAIIOB OT TEMIIEPATYPHL.
CBepXIpOBOAUMOCTb.
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DNeKTpU4ecKuii TOK B Bakyyme. (CBOHCTBa  DJIEKTPOHHBIX  ITYYKOB.

[TonmynpoBoanuku. CoOCTBEHHAs! M MPUMECHAsI TPOBOJIUMOCTb MOTYIIPOBOJHUKOB.
CsoiictBa p—n-nepexoza. [loaynpoBoAHUKOBBIE TPUOOPHI.

ONEeKTpUYECKUd TOK B JJIEKTPOJUTAX. OJNEKTPOJUTHUYECKAs JIHUCCOLMALUS.
DnekTponu3. 3akoHsl Dapajes AJist SIEKTPOIU3A.

DnexkTpuyeckuid TOK B razax. CaMOCTOATENbHBI U HECAMOCTOATENbHBIN pa3psl.
PaznuynHble TUIIBI CAMOCTOATENBHOTO pa3psaaa. Monnus. [1na3zma.

TexHHueckre yCTpOiCTBAa U MPAKTUUYECKOE MPUMEHEHUE: ra30pa3psaHble JIAMIIBI,
ANIEKTPOHHO-JIy4YeBass TpyOKa, MOJYyIPOBOJHUKOBBIE MPUOOPHI: U0, TPaH3UCTOD,
dboToaMOA, CBETONMOMA, TrajbBaHWKA, paUHUPOBAHUE MEIU, BBHIIUIABKA AJIFOMUHUS,
JIEKTPOHHAs MUKPOCKOIIHS.

Jlemoncmpayuu
3aBUCUMOCTh CONPOTUBIICHUS] METAJJIOB OT TEMIEPATYPHI.
[IpoBOAMMOCTB 3JIEKTPOIUTOB.
3akoHbl 3ekTposn3a Papajes.
HckpoBoii pa3psia 1 TpOBOAMMOCTh BO3AYXaA.
CpaBHeHHE TPOBOAMMOCTH METAIJIOB U MOIYTPOBOTHUKOB.
OaHOCTOPOHHSIS TPOBOAMMOCTD JUOJA.

Vyenuueckuii sxcnepumenm, nabopamoprvie pabomwl, NPAKMUKYM
HaGnronenue snexrposnusa.
N3mepenue 3apsia ONHOBAJIEHTHOTO MOHA.
HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHL.
CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JTUOJA.

DuU3NYeCKUN MPAKTUKYM

CnocoObl m3MepeHus (PU3NYECKUX BEITUYUH C MCIOJIb30BAHMEM AaHAJIOTOBBIX H
U(POBBIX HU3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCONIOTHBIE W OTHOCHUTENIbHBIE MOTPEIIHOCTH H3MEPEHUM (PU3NYECKUX BEJIMYMH.
O1ieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHre KOCBEHHBIX W3MEPEHHM, UCCIEOBAaHUN 3aBHCUMOCTEH (PU3NUECKUX
BEJIMYMH, TMPOBEpPKa TNPENJIOKEHHBIX TUMOoTe3 (BbIOOp U3 paboT, OMUCAHHBIXB
TEMaTUYECKUX paszfesiax «YUYEHUYeCKUd HKCIEPUMEHT, JiabopaTopHble pPabOThI,
MPAKTUKYM»).

MesxknpeaMeTHblie CBA3U

N3yuenue kypca ¢usuku yriyonéanoro ypoHs B 10 kimacce oCyIecTBIsETCS
C Y4E€TOM COJIepKaTeIbHBIX MEKIIPEIMETHBIX CBSA3EH C KypcaMHu MaTeMaTUKH, OMOJIOTHH,
XUMHH, Teorpaduu 1 TEXHOIOTHH.

Mesicnpeomemnvle nouamus, CA3AHHbIE C U3YUEHUEM MEMO008 HAYUHO20
no3nanua: SABICHUE, HAYYHbIN (aKT, TUIOTE3a, (U3NUECKass BEIMYMHA, 3aKOH, TEOPHUs,
HaOJI0ICHNE, SKCIEPUMEHT, MOJIEIMPOBaHUE, MOJEIb, H3MEpPEHHUE, IOTrPEIIHOCTH
U3MEPEHH, N3MEepPUTENbHbBIE TPUOOPHI, I pOoBas J1adbopaTopus.
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Mamemamuxa: Pemenne cuctembl ypaBHeHui. JluneiHas ¢GyHkums, mapadoda,
runepOosa, ux rpaduku U CBOMCTBA. TpuroHomerpuueckue GyHKIMH: CHHYC, KOCUHYC,
TQHI€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIACCTBO. BekTopsl U ux
MPOEKLIMH HAa OCH KOOPJMHAT, CII0KEHUE BEKTOPOB.

Buonozus: MexaHuuyeckoe NBIDKCHHE B KUBOM mpupojae, auddysusi, ocMmoc,
TEIJIOOOMEH JKMBBIX OpPraHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl,
yTUIU3auss  OMOOPraHUYecKOTo  TOIIMBA IS BBIPAOOTKM  «TEIUIOBOM» |
AJIEKTPOIHEPTHH, MOBEPXHOCTHOE HATSDKEHUE M KaMWUIAPHBIC SIBJICHUS B MPUPOJIE,
AJIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusa: NUCKPETHOE CTPOCHHE BEUIECTBA, CTPOECHUE AaTOMOB U MOJIEKYJ, MOJb
BEILIECTBA, MOJIIPHAS Macca, 0JIyYeHUE HAaHOMAaTEepUaJlOB, TEIJIOBbIE CBOMCTBA TBEPBIX
TeN, KUAKOCTEW U Ta30B, >KUAKWE KPUCTAUIbI, AJIEKTPUUYECKUE CBOMCTBA METAJUIOB,
ANEKTPOJIUTHYECKAS JUCCOLMAIINS, TAIbBAHUKA, DJIIEKTPOHHAS MUKPOCKOTIHS.

TI'eozpaghus: BnaxxHOCTH BO3lyXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonocusa: npeobpa3oBaHUE TBUKEHUN C MCIOJIb30BAHUEM MEXAaHU3MOB, YUET
CyXOro M JKHMJIKOTO TPEHUS B TEXHHUKE, CTAaTUYECKHE KOHCTPYKUMHU (KPOHILUTEWH,
penieTyarbie KOHCTPYKIIMH), UCTIOIb30BAHNUE 3aKOHOB COXPAHEHHSI MEXAHUKHU B TEXHUKE
(rupockorl, BOJIOMET U JIPYTHE), IBUTATE]Ib BHYTPEHHETO CrOpaHus, MmapoBasi TypOuHa,
OBITOBOM ~ XOJIOAWJIbHUK, KOHJUIIMOHEP, TEXHOJOTUU TOJYYEHUS COBPEMEHHBIX
MaTepHalioB, B TOM YKCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH, JIEKTPOCTaTHUECKas
3allliTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, ra3opa3psaHbIE JIAMIIbI, TOJIYITPOBOIHUKOBBIE
npuOOpbI, raJIbBaHUKA.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JlnyHOCTHBIE pe3yNbTaThl OCBOEHHUSI yueOHOro mnpeamera «Duzuka» TOIKHBI
OTpaXkaTh  TOTOBHOCTh W  CIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHUCTEMON  IIEHHOCTHBIX
OpPUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOEKICHHM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHMCKOTO OOIECTBA, pACHIMPEHUE KU3HEHHOTO OIbITa M OIbITa
JEATENBHOCTH B TMPOLECCE peAM3alMi OCHOBHBIX HAIPaBJICHUN BOCIHUTATEIbHOU
JEATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCcKOro BOCIUTAHMUS:

C(OPMHPOBAHHOCTh TPAXKITAHCKON TO3HMIMU OOYYAIOMIETOCS KaK aKTHBHOTO
¥ OTBETCTBEHHOT'O WIEHA POCCHICKOT0 OOIIECTBA;

NPUHSTHE TPaAUIIUOHHBIX 00IIEYeIOBEUECKIX I'yMaHUCTUYECKIX
Y IEMOKPATHUECKUX [IECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HWHTEpPECAX TPaKIAHCKOTO
o0IIecTBa, y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3aIlNy;

YMEHHUE B3aUMOJICHCTBOBATh C COLMAIBHBIMA WHCTHTYTaMU B COOTBETCTBHH C MX
(GYHKIMSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTH K TYMaHHUTAPHOH U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) MATPHOTHYECKOTO BOCIIUTAHMUS:
c(OpPMUPOBAHHOCTh POCCUMCKOMN I'PaXk/1aHCKON UIEHTUYHOCTH, MaTPUOTU3MA;
LIEHHOCTHOE OTHOILIEHWE K TIOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSAM
POCCUICKUX YUEHBIX B 00J1aCTH (PU3HKHU U TEXHUKE;

3) MyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH, B TOM YHCIIC
B JIESTEIILHOCTU YUYEHOTO;

OCO3HAHME JJUYHOTO BKJIa/Ia B MOCTPOEHUE YCTONYMBOTO OYIyIIIErO;

4) 3cTeTHYEeCKOro BOCIIUTAHUS:
ACTETUYCCKOE OTHOIICHHE K MUPY, BKIIOYast SCTCTHKY HAYYHOrO TBOPYECTBA,
IPUCYIIETO (PU3MUECKON HAYKE;

5) TpyaoBOro BoCIUTAHMS:

MHTEpPEC K pa3Iu4HbIM cepaM npoecCHOHANbHON JIEATENbHOCTH, B TOM YUCIE
CBSA3aHHBIM C (DU3UMKON U TEXHUKOW, yMEHHE COBEpLIaTh OCO3HAHHBINA BbIOOP Oyayliei
npo¢eccuu 1 peann30BbIBaTh COOCTBEHHBIE KU3HEHHbBIC TUIAHBI;

19



TOTOBHOCTB M CIOCOOHOCTh K 00pa30BaHUIO U CAMOOOPa30BaHMIO B 001aCTH DUBUKHU
Ha MPOTSHKEHUU BCEH HKU3HM;

6) 3K0JOrM4ecKOro BOCIUTAHMS

chOpMUPOBAHHOCTD IKOJIOTUUECKON KYJIbTYpPhl, 0CO3HAHKE TTI00aTFHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIeM;

IJTAHUPOBAHKE U OCYILIECTBJICHHUE ACUCTBUM B OKPY’KAIOIIEH CPEJE HA OCHOBE
3HaHMS LEJIE YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

Pacmipenue ombiTa ACATEILHOCTH KOJIOTMYECKOW HAIMPABJICHHOCTH HAa OCHOBE
UMEIONIUXCS 3HaHUM 110 QU3HKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTUs GU3UYECKON HAYKH;

OCO3HAHHME IEHHOCTH HAYYHOW JIeATeNbHOCTH, TOTOBHOCTh B MPOIIECCE U3YyUCHHUS
GuU3MKH  OCYIIECTBISATH  NPOEKTHYID U HCCIENOBATENbCKYIO  JIEATEIbHOCTH
WHJMBUAYAJILHO U B TpYMIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIC YHUBEPCAJbHbIE YUeOHbIEe AeiCTBHUSA
ba3oBble JJornueckue 1eMcTBUA:

CaMOCTOATEITHLHO (OPMYITUPOBATHh M AKTYaJIM3UPOBATH MPOOIEMY, pacCMaTpUBAThH
€€ BCECTOPOHHE;

ONPEICIISITh EIU AEATEILHOCTH, 3a/1aBaTh apaMeTPbl U KPUTEPUU UX TOCTUKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B pacCMaTPUBAEMBIX (DU3NUSCKHUX
SIBJICHUSIX

pa3pabaTbiBaTh IUTAH peEIICHUs TPOOJEeMbl C YYETOM aHaIW3a HWMEIOIIUXCS
MaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JIESITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIAM, OLIEHUBATh PUCKH MOCIEICTBUI IEITEILHOCTH;

KOOPJAMHUPOBATh M BBITMIOJIHATH PabOTy B YCIOBHSAX PEabHOTO, BUPTYAIBHOTO H
KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOJIEM.

Ba3oBble nccienoBarebcKue 1eiCTBHA:

BJIQ/IETh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMH TIOHATHUAMU M METOJaMHU
(bu3nuecKoil HayKH;

BJIa/IeTh HaBBIKAMU y4e€OHO-HCCIIEIOBATENIbCKOM W MPOEKTHOM JeATeIbHOCTH
B 00sactu (PU3MKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSITEJIbHOMY IOUCKY
METOJIOB pELICHU 3a/1a4 (PU3NYECKOTO COAEPIKAHUS, IPUMEHEHUIO Pa3IMYHbIX METO/IOB
MO3HAHMS,

BJIQJIeTh BUJAMHU JIEATEIBHOCTH IO TMOJyYEHHIO HOBOTO 3HAHHs, €ro
UHTEpIIpEeTald, IpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYalUAX,
B TOM YHCJI€ IIPU CO3/1aHUH YUEOHBIX POEKTOB B 00JACTH (PU3HUKU;
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BBISIBIISITH IPUYUHHO-CIICJICTBEHHBIE CBSI3U U AKTYaJIU3UPOBATH 33]1a4y, BbIJIBUTATh
TUTNOTE3y €€ pelieHrs, HaXOIUTh apTyMEHTHI IS JOKa3aTeIhCTBA CBOMX YTBEP KICHUIA,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJYUYEHHBIC B XOJIE PEIICHUS 33aJa4d PEe3yJIbTaThl, KPUTUICCKU
OIICHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX yCJIOBUSIX;

CTaBUTh ©  (OpPMYyIUpOBaTh COOCTBEHHBIC 3agau B  00Opa30BaTEIbHOU
JeSTeILHOCTH, B TOM YUCJIC TIPH U3YUYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCHTHh 3HaHWA 1O (HU3MKe B  TPAKTUYECKYIO  00JIacTh
KU3ZHENICATCITbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC HJICH, TIPE/IJIaraTh OPUTHHATIBHBIC ITOAXOABI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, TOTYCKAIOIINE AThTCPHATUBHBIC PEIICHHUS.

Pa6ora ¢ nndopmanuei:

BJIQ/ICTh HAaBBIKAMHU TONydeHUs HHPoOpMauu (U3NYECKOTO COJEPIKaHUA U3
UCTOYHUKOB pA3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIIATH IOMCK, aHaju3,
CUCTEeMATHU3allMI0 U MHTEpHpeTanro HHGOpPMalUU pa3IU4HbIX BUIOB U  (QopMm
IpE/ICTaBIICHNUS;

OLIEHHBATh JIOCTOBEPHOCTH MH(OPMALIUY;

UCITI0JIB30BaTh CPEJCTBA MH(OPMAIIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJOTUN
B pEUIEHUMM KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M  OpPraHM3alMOHHBIX 3ajay
C coOmoJileHueM TpeOOBaHUN DJPrOHOMHMKH, TEXHUKUM O€30IIaCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, TMpPaBOBBIX M 3THYECKMX HOPM, HOPM HH(POPMaMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PM3UUYECKOTO COAEPKAHMS B PA3NUYHBIX (Popmarax ¢ yu€Tom
Ha3HAueHUs HMHQOpMallMM M 1IEJIEBOM ayJAUTOPUH, BBHIOMpas ONTHUMAIbHYIO (opMy
IPEICTABIICHUS U BU3YyaIU3aLUH.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC ACHCTBUS:

OCYLUECTBJIATH OOILIEHNE HA YPOKaxX (PU3HKHU U BO BHE-YPOUHOM AESTENbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOHMDIUKTHBIX CUTYAIMA U CMATYaTh KOH(QIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOX TOUYKY 3PEHMS C UCIIOIb30BAHUEM SI3BIKOBBIX
CPEACTB;

IOHMMAaTb U UCII0JIb30BaTh IPEUMYIIECTBA KOMAaHHON U MH/IMBUYaJIbHON pabOThI;

BBIOMPATh TEMATHUKY U METO/IbI COBMECTHBIX ACUCTBUHN C YUETOM OOIIMX HHTEPECOB,
Y BO3MOYKHOCTEM Ka)JOr0 YJ€HA KOJIJIEKTUBA;

IIPUHUMATh L€ COBMECTHOM JESTENIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBUA M0 €€ TOCTUKEHUIO: COCTABJIATH IUIAH JCUCTBUN, PACIIPEIEIIAThH POJIU C YUYETOM
MHEHUU yYaCTHUKOB, O0CYK/IaTh Pe3yIbTaThl COBMECTHOM pabOThI;

OLIEHMBATh KauyeCTBO CBOET0 BKJaJa M Ka)JOro y4acTHHKAa KOMAaHIbl B OOLIMii
pe3ynbTar 1o pa3paboTaHHBIM KPUTEPHUSIM;
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npcajlaraTb HOBBLIC  IIPOCKTHI, ONOCHHUBATbL HWJACH C IIO3MIOHUHK  HOBHU3HBI,
OPUI'MHAJIBHOCTH, HpaKTH‘{eCKOﬁ 3HAYUMOCTH,

OCYIICCTBIIATH IMO3UTHUBHOC CTPATCITHYCCKOC IMOBECACHUC B PA3JIMYHBIX CUTYAIUAX,
MMPOABIIATE TBOPUYCCTBO U B006pa}KCHI/Ie, OBITH NHHUIIUAaTUBHBIM.

PerynsitTuBHble yHHBEpCaJbHble y4eOHbIEC HeHCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBIISATh IO3HABATEIbHYIO JEATEIbHOCTh B  00JIaCTH
(U3HKK U aCTPOHOMUU, BBISBIIATH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSITEJIbHO COCTABJIATH IIJIAH PELICHUS PACYETHBIX M KAa4ECTBEHHBIX 3aJ1ad,
IUIaH  BBIMOJHEHUS NPAKTUYECKOM paboThl € YYETOM HMEIOIIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKU y4eOHOTro IpeIMeTa Ha OCHOBE JINYHBIX MPEANOUYTEHUM;

JieNiaTh OCO3HAHHBIN BBIOOP, apTyMEHTHUPOBATH €0, OpaTh Ha €0 OTBETCTBEHHOCTh
3a pELIEHHE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO U TPOSBICHUIO SPYIAUIUH B 00JIacTH (PU3UKH,
MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, BHOCHTh KOPPEKTHUBBI B JCSATEIHHOCTD,
OIICHUBAaTh COOTBETCTBUE PE3YJIbTATOB LEIAM;

BJIJIETh HABbIKAMU [MO3HABATEILHON peIEKCUN KaK OCO3HAHUS COBEPILIAEMbIX
JEUCTBUM U MBICIIUTENIBHBIX MPOLIECCOB, NX PE3YJIbTATOB U OCHOBAHUM;

MCIIOJIb30BaTh NMPUEMBI pedeKCUn Ui OLIEHKU CUTYalllMH, BbIOOpa BEPHOTO
pelieHus;

YMETh OLICHUBATH PUCKHU U CBOEBPEMEHHO NMPUHUMATh PEUICHUS 110 UX CHUKEHHUIO;

MPUHUMATh MOTHUBBI U apT'YMEHTHI IPYTUX [IPY aHAIU3€ PE3YIbTATOB AESITEIbHOCTH;

NPUHUMATH Ce0sl, MOHUMAasi CBOM HEJAOCTATKU U IOCTOMHCTBA,

MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX NP aHAIIM3€E PE3YIbTATOB ACSITEIbHOCTH;

PU3HABATH CBOE MPABO M MPABO APYTHX HA OIIUOKH.

B mporiecce nOCTHUXKEHUSI JIMYHOCTHBIX PpE3YyJIbTATOB OCBOCHUSI IMPOTPaAMMBbI IO
busuKe A7 ypOBHS CpPEeHEro o0Iero o0pazoBaHusi y OOyUarOIIMXCS COBEPIICHCTBYETCS
IMOYUOHANLHBIU UHMeENTeKM, TIPEATIoNaratouuil cOpMUPOBAHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOMIETO CIIOCOOHOCTh MOHMMATHh CBOE 3MOIMOHAILHOE
COCTOSIHUE, BUJICTh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOUW IMOIMOHAIBHOM c(ephl, OBITH
YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MNPUHUMATh
OTBETCTBEHHOCThH 3a CBOE TIOBEICHHE, CIIOCOOHOCTh aJalITUPOBATHCS K YMOITMOHAILHBIM
WU3MEHEHHUSIM U TIPOSIBISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
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BHYTPECHHEW MOTHBAIIMW, BKJIIOYAIOMIECH CTPEMIICHUE K JOCTHKECHHUIO LEIA H
yCIIeXy, ONTHMHU3M, HWHUIMATUBHOCTh, YMEHHE JACHUCTBOBAThH, HCXOHAS M3 CBOMX
BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh NOHHMATh JMOIIMOHAIILHOE COCTOSIHUE
JIPYTHUX, YYUTBIBATh €0 MPHU OCYIICCTBICHUHU OOIICHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKUBAHUIO;

COITMATILHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTh BBICTpPAUBATh OTHOIICHUSIC
JIPYTUMU JTIFOJBMU, 3a00TUTHCS, TIPOSIBIATH UHTEPEC U pa3perniaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry o0ydenns B 10 kiacce npeaMeTHbIe pe3yabTaThl HA YTIyOJEHHOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH y 00YyHAIOUIUXCSI YMEHUH:

MOHUMATh POJIb (PU3UKH B SKOHOMHUYECKOH, TEXHOJOTMUECKOU, IKOJIOTHYECKOM,
COIMAIbHOW U JTUYECKON cdepax AEsITEIbHOCTH YEIOBEKa, POJIb U MECTO (hU3UKU
B COBPEMEHHOM HAy4YyHOM  KapTUHE  MHUpa, 3HA4YECHUE OIMCATENILHOM,
CUCTEMATU3HUPYIONIEH, OOBSICHUTEIPHOW W MPOTHOCTUYECKON (YHKIu (Quzndeckon
TEOPUH — MEXAHUKH, MOJIEKYJAPHON (PU3MKM U TEPMOJUHAMUKH, POJb (PU3HUECKOU
Teopuu B POPMUPOBAHUH MPEJICTABIICHUN O PU3NYECKON KapTUHE MUPA;

pa3nuyaTh YCJIOBUS NPUMEHUMOCTH MOJENeld (PU3NYECKHUX TNl M TPOIECCOB
(s1BNeHMI): MHEpLIUATIbHASA CUCTEMa OTCU€Ta, aOCOMIOTHO TBEPAOE TEJIO0, MaTepUabHAs
TOYKa, PAaBHOYCKOPEHHOE JBWXEHHE, CBOOOJHOE TajJeHHEe, aOCOJIOTHO YIpyras
nedopMariusi, aOCONIOTHO YIPYroe W aOCOJIIOTHO HEYINPYTroe CTOJKHOBEHUS, MOJCIIH
ras3a, >KMJIKOCTH 1 TBEPJOTO (KPUCTALTMYECKOI0) TeNa, UACaIbHbIN ra3, TOUCYHBIN 3apsif,
OJIHOPOJHOE 3JIEKTPUUYECKOE MOJIE;

paznuuath yciaoBus (TpaHMIlbI, 00JIACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
MOHUMATh BCEOOIMi xapakTep GyHIAMEHTAIBHBIX 3aKOHOB W OTPAaHUYEHHOCTH
UCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBACHITH MEXAHUYECKHE MPOILECChl U SIBJICHUSA, HCIOJIb3YS
OCHOBHBIC TIOJIOXKEHUSI M 3aKOHBl MEXaHUKH (OTHOCHUTEIIBHOCTh MEXaHUYECKOTro
JBYDKEHUS, (HOPMYJIBI KMHEMATUKU PaBHOYCKOPEHHOTO JBMKEHUS, NPEeoOpa3zoBaHUs
lanuiest 11 CKOPOCTH U MIEpeMeIeHNs, 3aKOHbl HbI0TOHA, TPUHIIUI OTHOCUTEIIBHOCTH
lanunesi, 3aKOH BCEMUPHOTO TSATOTEHHUS, 3aKOHbl COXPAHEHHS HUMIIyJbca U
MEXaHUYECKOW IYHEPTUHU, CBSI3h PAOOTHI CHJIBI C M3MEHEHUEM MEXaHMYECKOW DHEPTHH,
yCJIOBHSI paBHOBECHS TBEPAOrO Tejia), IMPU 3TOM HCIOIb30BaTh MAaTEeMaTHUYECKOE
BBIpAXKEHUE 3aKOHOB, YKa3blBaTh YCIIOBHS MNPUMEHUMOCTH (DU3NYECKUX 3aKOHOB:
npeoOpazoBaHuii ['anuies, BTOpOro u TpeTbero 3akoHOoB HpI0TOHA, 3aKOHOB COXpaHEHUs
UMITYJIbCA U MEXAaHUYECKON SHEPIUH, 3aKOHA BCEMUPHOTO TSATOTEHHUS;

aHAJIU3UPOBATH U OOBACHSTH TEIIOBBIE MPOLECCHI U SIBICHUS, UCIIOIb3Ysl OCHOBHbBIE
nosioxkeHust MKT 1 3aKk0HBI MOJIEKYJIIPHON (PU3UKHU U TEPMOJIUHAMUKY (CBSI3b JTABIICHUS
UJCAIBHOIO Ta3a CO CpeJIHEeW KUHETUYECKOW SHEpPruel TEeIUIOBOro MABMXXKEHHUS U
KOHIIEHTPALIMEN €r0 MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KUHETHYECKOU
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SHEPrUed TEIUIOBOIO JBHKEHHUS €ro 4YacTUL, CBS3b [ABJICHUS HJACAIBHOIO TIa3ac
KOHIIEHTpAILIMEN MOJIEKYJ U €ro TeMIeparypou, ypaBHeHue MenaeneeBa—Kianenpona,
NEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS SHEPIUU B TEIUIOBBIX IMPOIECCAX),
IIPY 3TOM MCIIOJb30BATh MATEMAaTUUYECKOE BBIPAKECHHUE 3aKOHOB, YKAa3bIBATh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHANIM3UPOBATh M OOBSCHATH DJIEKTPUUYECKHUE SIBICHHSI, HCIOJb3YS OCHOBHBIE
MOJIOKEHUS! U 3aKOHBI AJEKTPOJMHAMUKH (3aKOH COXpPAaHEHHUS DJEKTPUUYECKOTO 3apsja,
3ak0oH KyJioHa, MOTEHIHATBHOCTD 3JIEKTPOCTATUYECKOTO MOJISA, IPUHIUI CyNEPIO3ULINN
AIEKTPUYECKUX IOJIEH, ITPU ITOM YKa3bIBas yCIOBUs PUMEHUMOCTH 3aKoHa KyiioHa, a
TaK)X€ MPAKTUYECKU Ba)KHbIE COOTHOIIEHUS: 3aKOHbI OMa JJid y4acTkKa UENUd U JJIs
3aMKHYTOM 3JIeKTpUYecKoM 1enu, 3akoH [xoyns—Jlenua, npaBuna Kupxroda, 3aKoHbI
Ddapajes AJisl IIEKTPOJIN3a);

ONMKCHIBATh  (PUBUYECKHE MPOLECChl M  SBJICHUS, UCIHOJIb3Ysl  BEJIUMYMHBIL:
IIEPEMEILEHNE, CKOPOCTh, yCKOPEHUE, UMITYJIBC TEJNA U CUCTEMBI TEJI, CUJIA, MOMEHT CHJIBI,
JIaBJICHUE, MOTCHUHAIbHAS DHEPrus, KMHETUYECKAasl JHEPrus, MEXaHU4eCcKash dHEpPIrus,
paboTa CHUJIbI, IIEHTPOCTPEMUTENBHOE YCKOPEHHUE, Chjla TSKECTH, CUjla YIPYTroCTH, Cujla
TPEHUS, MOIITHOCTh, SHEPTUS B3aUMOJICUCTBUS Tena ¢ 3eMIEN BOIU3H €€ MOBEPXHOCTH,
SHEprus ynpyrod aepopManud NPYKUHBI, KOJIMYECTBO TEIUIOTHI, aOCOIIOTHAS
TeMIiepaTypa Tena, padoTa B TEPMOJMHAMHKE, BHYTPCHHSS JHEPrUsl HUCAIBHOTO
OJIHOATOMHOTO Ta3a, paboTa UaeaIbHOTO ra3a, OTHOCUTEbHAS BIAXKHOCTh Bo3ayxa, KITJ]
UJCATBHOTO  TEIUIOBOIO  JBUTATENs;  AJIEKTPUYECKOE  TOJIe,  HANPsHKEHHOCTh
AIEKTPAYECKOTO OIS, HAPSKEHHOCTD IOJIS TOYEYHOIO 3apsAaa Wi 3apsyKEHHOIO 11apa
B BAakKyyM€ WM B JUAJIEKTPUKE, MNOTCHUUAI 3JIEKTPOCTATUYECKOTO MOJISI, Pa3HOCTH
MOTEHIHUAJIOB, AJIEKTPOABUKYIIAs CUjla, CHIA TOKA, HAMNPSHKEHUE, MOIIHOCTh TOKa,
NIEKTpUYECKass €MKOCTh IUIOCKOTO KOHJIEHCATOpa, COIPOTHBIICHHE Y4YaCTKa LIEMH C
MOCJIEOBATENbHBIM W NApaJUICNIbHBIM ~ COCIMHEHUEM  PE3UCTOPOB,  DHEPTHS
3JEKTPUYECKOTO NOJISI KOHAEHCATOPa,;

OOBSACHATh OCOOEHHOCTH TPOTEKaHUS (PUINYECKUX SBJICHUM: MEXaHUYEeCKOe
JBUYKEHUE, TEMIOBOE JIBH)KEHHE YAaCTHUI BEUIECTBA, TEIIOBOE paBHOBECHE, OPOYHOBCKOE
nswkenne, aud@ysus, wucnapeHue, KHUIMEHWE ¢ KOHACHCALWsA, IUIABJICHHE U
KpUCTaJUIM3auusl, HaINpaBJICHHOCTh TEIUIONEpeaauH, AIEKTPU3ALUSA Tell,
SKBUIIOTEHIIMAIIBHOCTh TOBEPXHOCTH 3aPSyKEHHOTO MPOBOJIHUKA;

MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (DU3UYECKOI BETMYUHBI OT APYron
C HCHOJIb30BAHHEM IMPSAMBIX HM3MEPEHHI, IMPU O3TOM KOHCTPYUPOBaTh YCTAHOBKY,
(uKCHpPOBaTh pE3yJbTaThl MOJYUYEHHON 3aBUCUMOCTH (DM3HYECKUX BEJIMYMH B BUJE
rpadUKoB ¢ yuy€ToM aOCONIOTHBIX MOTPEIIHOCTeH HW3MEpPEHU, [enaTh BBIBOJBI 11O
pe3yJIbTaTam UCCIEN0BaHNS;

MIPOBOJIUTh KOCBEHHBIE H3MEpPEHUsl (HU3MYECKUX BEIWYUH, TPU ATOM BBHIOMPATH
ONTHUMAJIbHBIA METOJ M3MEpPEHUs, OIEHUBAaTh aOCOJIIOTHbIE W OTHOCHTEJIbHBIE
MOTPELIHOCTHU MPSAMBIX U KOCBEHHBIX H3MEPEHHIA;
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MPOBOAUTH ONBITBI IO MPOBEPKE MPEIVIOKEHHOW THUIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHATM3UPOBATh MOTyYCHHBIC
pe3yJIbTaThl U JIeJaTh BBIBOJI O CTaTyCe MPEI0KEHHON TUIIOTE3bI;

co0JroAaTh MpaBuia 6€30MacCHOr0 TPyAa MPU MPOBECHUN UCCIICIOBAHUHN B paMKax
y4eOHOTO JKCIEPUMEHTA, MPAKTHUKyMa W Y4eOHO-HCCIEAOBATEIbCKOM W TPOEKTHOU
NESTEIPHOCTH C HCIONb30BAHUEM W3MEPHUTEIBHBIX YCTPOUCTB M J1aOOpaTOPHOTO
000pyaOBaHuU4,

pemarh pacdy€THbIC 3aJa4M C SBHO 3aJaHHOM M HESBHO 3aJIaHHOW (PU3MUeCcKOit
MOJIEJIbIO: HA OCHOBAHHMM aHaJiM3a yCJIOBUSI 00OCHOBBIBATH BBIOOP (PU3MUECKON MOJIENH,
OTBEYAIONICH TPEOOBAHMSIM 3aa9d, IPUMEHITH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
NOCTyJaThl (PU3UYECKUX TEOPUH TMPU HCIOIH30BAHUM MATEMAaTUYECKUX METOJ/IOB
penieHus 3ajay, MOPOBOAWTH PAcdy€Thl HA OCHOBAaHWU HMEIOIIUXCA JIAHHBIX,
aHAJIM3UPOBATH PE3YIBTATHI U KOPPEKTUPOBATH METO/IbI PEIICHUS C YUETOM MOTYUYECHHBIX
pe3yJIbTAaTOB;

pemath KayeCTBEHHBIE 3a/laud, TpeOyromue NPUMEHEHHUS 3HAHWW W3 Pa3HbBIX
pasnenoB Kypca (U3MKH, a TaKKe WHTETpaliyd 3HaHUW W3 JIPYyTUX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIMKJIA: BBICTpAWBAaTh JIOTMYECKYIO IIEMOYKY PACCYKJICHUIM
C OMOPOY HA U3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUCCKUE SIBICHHUS;

WCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA i OOBSICHEHHUS OCHOBHBIX TMPUHIIUIIOB
paboThl M3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJOTHMUECKUX
MPOIIECCOB;

MPUBOJUTHh TPUMEPHI BKIIAaa POCCHUMCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYIKAIOIIECTO MHUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHUM;

aHAJIM3UPOBAaTh M OLIEHUBATh IMOCJIEACTBUSI OBITOBOM U MPOU3BOJCTBEHHOU
JESTETPHOCTH YEJIOBEKA, CBS3aHHOW C (U3MUYECKUMH TMPOIECCaMU, C TO3HIIHMA
IKOJIOTHUECKON 0€30MacHOCTH, IPEICTABICHUH O PAIMOHATIEHOM MPUPOIONOJIE30BAHNH,
a TaKXe pa3yMHOM HCIIOJIb30BaHUU JOCTHKEHUM HAYKU U TEXHOJIOTUI ISl TallbHEeHUIIIero
Pa3BUTHS YE€IIOBEYECKOTO OOIIECTBA;

MPUMEHSTh pa3IUyHble CHOCOObI paboThl ¢ uH(pOpmanuendn QU3UIECKOTo
COJICp’KaHUSl C KCIOJIb30BAHHUEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJOTHH, MpH
TOM UCIIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTMH JUIsl TIOMCKA,
nepepaboTKM ¥ TPEABABICHHUS YYeOHOW W HAYYHO-TIOMYJISIPHONW HWH(POPMAIIHH,
CTPYKTYPUPOBAHHS W WHTEpIpeTanuu WHPOPMAINK, TOJYYCHHOW €3 Pa3IndHBIX
MCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATh MOJy4aeMyl0 MH(POPMAIIMIO U OIICHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIIUXCS 3HAHUI, TaK U HA OCHOBE aHAJIN3a UCTOYHUKA
uHbopMaIuy;

MPOSIBIISATh OpPraHU3AI[MOHHBIE U I[I03HABATEJIbHBICE YMEHHS CaAMOCTOSITEIBLHOIO
NpPUOOPETeHUS] HOBBIX 3HAHWA B TMPOIECCE BBITIOJIHCHUS] TPOCKTHBIX U Y4eOHO-
UCCIJIeI0BATEILCKUX PaboT;

paboTaTh B rpyIIe ¢ UCTIOJTHEHUEM Pa3IMYHBIX COLUATBHBIX POJIEH, MJIaHUPOBATh
paboTy TPYIIIbI, PAIMOHAIEHO PACIPEACIATh JACATEIHHOCTh B HECTAHAAPTHBIX
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CUTyalUsIX, aJlEKBATHO OLIEHUBATh BKJIAJl KaXJAOT0 U3 YYACTHUKOB TPYIIIbI B PEIICHUE
paccMaTpuBaeMoOi POOIEMBbI;

MPOSIBJISITH  MOTHUBALIMIO K Oyaymed npodecCHOHATbHOM e TEIbHOCTUIIO
CIIEHHUATBHOCTIM (PUBUKO-TEXHUYECKOTO MPOUIISL.

K koniry o0ydenus B 11 kiacce npeaMeTHbIe pe3yabTaThl HA yTiyOJI€HHOM ypOBHE
JOJKHBI OTPAKATh CPOPMUPOBAHHOCTH y 00YHAIONTUXCSI YMEHUI:

MOHUMATh poJib (U3UKK B SKOHOMUYECKOM, TEXHOJOTMYECKOW, COLMAIBHOU u
ITUYECKON cdepax IesATEIHHOCTH YeNIOBEKa, POJb U MECTO (U3MKU B COBPEMEHHOMU
HAay4YHOU KapTUHE MUPA, POJIb ACTPOHOMUHU B MPAKTUYECKOUN NEATEIIbHOCTH YEIOBEKA U
JaJIbHENIIEM Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYEHUE OIMCATENBHOU,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIbHOW W MPOTHOCTHYECKOW (YHKIUN (HU3NIECKOM
TEOPUH — OJJIEKTPOJWHAMUKHU, CIECHUAJIBbHOW TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOU
busuku, poib Gu3HUecKoi Teopuu B (GOPMHUPOBAHUU TMPEACTABICHUN O (HU3UUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KAPTUHBI MHUpPA B OOIIEM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEJICTABICHUN O IPUPOJE;

pa3nuyaTh YCJIOBHS TMPUMEHHMOCTH MOJeneil (pU3M4ecKkux Tea U MPOLIECCOB
(sSB7EHMIT): OJHOPOJHOE  DJIEKTPUUECKOE M  OJHOPOJHOE MArHUTHOE  MOJS,
TapMOHUYECKHE KOJICOAHUs, MAaTeMaTUYECKH MAasSTHUK, WICATbHBIA MPYXHUHHBINA
MasiTHUK, TApMOHUYECKUE BOJIHBI, UJCAIbHBIA KOJICOATEIbHBIA KOHTYD, TOHKAs JIMH3A,
MOJIEJIE aTOMa, aTOMHOTO S1/Ipa U KBAHTOBOW MOJEM CBETA;

pa3nuyath yCiIOBHS (TpaHMIIBI, 00JaCTH) MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB,
NOHUMAaTh BceoOHMil xapaktep GyHAAMEHTAIBHBIX 3aKOHOB W OrPAaHUYEHHOCTb
VICIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSCHATH DJIEKTPOMArHUTHBIC MTPOLIECCHI U SBJICHUS, UCTIOIb3YS
OCHOBHBIE TIOJIOKEHUSI M 3aKOHbI DJICKTPOAMHAMUKM W CHEUUAIBHOM TEOpUH
OTHOCUTEJILHOCTH (3aKOH COXpaHEHUsl HJIEKTPUUECKOro 3apsija, cuia Amriepa, CHia
JlopeHnia, 3aKOH DBJEKTPOMArHUTHOM WHAYKUMHM, mnpaBuio Jlenua, cBsa3p IIC
CaMOMHAYKIIMU B JIEMEHTE AJIEKTPUYECKOUN LEMU CO CKOPOCTHIO U3MEHEHUS CUIIbI TOKA,
MOCTYJIaThI CIICIUATLHON TEOPUU OTHOCUTEILHOCTH DUHINTEIHA);

aHANIM3UPOBaTh U OOBSACHATH KBAHTOBBIE MPOLIECCHI M SBIICHUS, HCIOJb3YS
MOJIOKEHUST KBAaHTOBOUM (Pu3uku (ypaBHeHHE DitHIITEHA u1st poTodddhexTa, mepBoIil u
BTOpOM mocTynatel bopa, mpuHimn cooTHoleHus HeomnpenenéHHocreit ['eizendepra,
3aKOHBI COXPAHEHUS 3apsAI0BOT0 U MACCOBOIO YHCEN U YHEPTUU B SIACPHBIX PEAKLUSAX,
3aKOH PaJuO0aKTUBHOTO pacnajia);

ONMKCHIBATh  (PU3UYECKHE TPOLECChl U  SIBICHUS, MCIOJb3YS BEJIMYMHBIL:
HaNpsDKEHHOCTh  DJIEKTPUYECKOI0  MOJIsl, ITOTEHIMAN 3JIEKTPOCTATUYECKOTO  IOJIs,
Pa3HOCTHh IMOTEHUMAJIOB, OJJEKTPOABMXKYILUAs CWIA, HWHAYKUHWS MAarHUTHOIO IIOJI,
MarHuTHbIA TOTOK, cuia AMIepa, HWHAYKTUBHOCTb, DJIEKTPOJABMXKYIAS CuUja
CaMOWHAYKIIMU, SHEPTrUsi MArHUTHOIO IOJIs MPOBOAHUKA C TOKOM, PEJISITUBUCTCKUN
UMITYJIbC, TIOJIHAS DHEPTHsl, SHEPTHs MOKOS CBOOOJAHOW YACTHUIIBI, SHEPTUSI U UMITYIIbC
¢boTOHA, MacCOBOE YMCIIO U 3apsJl A7Ipa, SHEPTHS CBS3H SPa;
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OOBSCHATh OCOOCHHOCTH MPOTEKaHUSI (PU3NYECKUX SIBICHHI: AJIEKTPOMArHUTHAS
WHIYKIUS, CAMOUHIYKIINS, PE30HAHC, MHTEp(PEPEHIHs BOIH, AUGPaAKINS, AUCTICPCUS,
MOJIHOE BHYTpPEHHEEe oTpakeHue, Qorornexrpuueckuii apdext (pororddexr), ambda-
u OeTa-pacmasl saep, TaMma-u3iaydeHue sjaep, Gu3ndeckne MpUHINIBI CTICKTPATBHOTO
aHajau3a ¥ paboThI j1a3epa;

OTIPEJIENISITh HAMPABICHNE MHIYKIIMM MarHUTHOTO TOJIS IPOBOJIHUKA C TOKOM, CHJTBI
Awmrnepa u cuibl JIopeHna;

CTPOUTH H300pa’KeHHE, CO3/1aBa€MOE IUIOCKUM 3€pPKajioM, TOHKOW JMH30M, U
PacCUYMTHIBATh €TO0 XapaKTEPUCTUKH;

MIPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHUE IMTOHSATHS, TECOPUHU B 3aKOHBI JIJIS
aHanm3a W OOBICHEHHWS (U3MYECKUX TPOIECCOB, TPOUCXOIANIUX B 3BE3MAX,B
3BE3THBIX CHCTEMAX, B MEKTaJaKTHICCKOUN cpejie; IBMKCHUS HEOSCHBIX TEJl, SBOJIOIIUN
3BE31 U BeeneHHou;

MIPOBOIUTH UCCIICIOBAHNE 3aBUCUMOCTEH (PU3MUECKUX BETUINH C UCITOIH30BAHUEM
NPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3yJIbTATHI
MOJIYYCHHOW 3aBHUCHUMOCTH (PU3MYECKHX BEJIMYMH B BHIE TpaduKOB C YyUETOM
aOCOJIOTHBIX ~ TIOTPEIIHOCTEH  W3MEPEeHHH, JeNaTh BBIBOJALI IO  pe3yJbTaTam
UCCJICIOBAaHMSI,

MPOBOJIUTh KOCBEHHBIC M3MEpPEHUs (PU3NYECKUX BEIMYMH, MPH 3TOM BEIOMpATH
ONTUMAJIbHBIA METOJ M3MEpPEHHUs, OICHUBAaTh aOCOJIIOTHbIE U OTHOCHUTEJIbHbIE
MOTPEITHOCTHU MPSMBIX U KOCBEHHBIX H3MEPCHUH;

MPOBOJUTH ONBITHl 10 TPOBEPKE TMPEIIOKCHHOW THUITOTE3bl: IJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIICPUMECHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATH ITOTYUYEHHBIC
pe3yIbTaThI U JCNaTh BHIBOJ] O CTATyCE MPETOKEHHON TUITOTE3HI;

OMHCHIBATH METOJIBI TTOJIYYCHUSI HAYUYHBIX aCTPOHOMUYECKUX 3HAHUM;

coOJTI01aTh TIPaBHIIa OE30IIACHOTO TPY/Ia MIPH MPOBEICHUH UCCIICIOBAHNN B PaMKax
y4eOHOTO JKCIEPUMEHTA, MPAKTHUKyMa U Yy4eOHO-HCCIE0BATEIIbCKOM U TPOEKTHOU
NESATENbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOWCTB U JaOOpPaTOPHOTO
000pyI0OBaHUS,

pemaTth pacuy€THbIC 3aJaud C SIBHO 3aJaHHOM M HESIBHO 3aJJaHHOW (DU3UUYECKOU
MOJICTIBIO: HA OCHOBAHWH aHAJIN3a YCIOBHS BRIOUPATH (DM3MUECKHE MOJICITH, OTBEYAIOIUE
TpeOOBaHMUSIM 3a7a4M, MPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIaThI
(bU3HYECKUX TECOPUU TP HCIIOIH30BAHUM MATEMaTHYECKUX METOJIOB pCIICHUs 3ajad,
IIPOBOJIUTH PACUETH HA OCHOBAHWH MMEIOIITNXCS TAHHBIX, aHAJTU3UPOBAThH PE3YJIBTATH U
KOPPEKTUPOBATH METOIbI PEIICHHS C YUYETOM TIOTYUYCHHBIX PE3YIbTaTOB;

perath KayeCTBEHHBIC 3a/laud, TPeOyromue MPUMEHEHUS 3HAHWW W3 Pa3HbBIX
pas3menoB Kypca (U3MKH, a TaKXKe WHTETPAMd 3HAHWUN W3 JPYTUX MPEAMETOB
CCTCCTBEHHO-HAYYHOTO IMKJIA: BBICTPAWBATh JIOTHYECKYHO IICMOYKY PacCyKICHUHN
C OITOPOY HA U3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PU3HUCCKUEC SIBICHUS;

WCIIOJIB30BaTh TEOPETHYCCKUE 3HAHUS JJIsi OOBSCHEHWS OCHOBHBIX MPUHITUIIOB
paboThl HM3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKHX YCTPOMCTB M TEXHOJOTHUYECKHX
IIPOIIECCOB;

27



MPUBOJUTHh TPUMEPHI BKIJIAJla POCCUMCKUX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB
B pa3BUTHUE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTHUI;

aHAIM3UPOBATh U OILICHUBATh TMOCIEACTBUS OBITOBOM U MPOM3BOJCTBEHHOMU
NESTEILHOCTU YEJIOBEKAa, CBSI3aHHOW C (PU3MYECKHUMHU MPOIECCaMU, C TO3UIIHMA
AKOJIOTUYECKON OE30MaCHOCTH, MPEACTABICHHUIA O PAIIMOHAIEHOM MPUPOIOTIOIb30BAHIH,
a TaKk)Ke pa3yMHOM MCIOJIb30BAHUU JOCTHKEHUN HAYKH U TEXHOJOTUM IS JaIbHEUIIIEro
pPa3BUTHUS YEIOBEUECKOT0 OOIEeCTBa;

NPUMEHATh pa3lInyHble CcrnocoObl padoTel ¢ HHPoOpMauuen (U3HYECKOTO
coJiepKaHUsl C UCIOJIb30BAHUEM COBPEMEHHBIX HWH(OOPMAIMOHHBIX TEXHOJOTUM, TIPH
3TOM HCMOJb30BaTh COBPEMEHHbIE HWH(GOPMAIMOHHBIE TEXHOJOTHH JJii TIOUCKA,
nepepaboTKU ¥ TPEAbSBICHHUS Y4YeOHOW ¢ HAyYHO-TIOMYJISIpHOW HWHGOpMAIINH,
CTPYKTYPUPOBAHHS U MHTEpHpeTanuu WHGOPMAIMK, TONYYCHHOW U3 Pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOJIYyYaeMYyI0 MH(POPMAIMIO U OLIEHUBAThH €&
JIOCTOBEPHOCTH KaK Ha OCHOBE MMEIOIIUXCS 3HAHUH, TaK M HA OCHOBE aHaJIN3a HCTOYHUKA
uH(pOopMaIuy;

MPOSIBJISITH OPTaHU3AIMOHHBIE W TO3HABATEIbHBIC YMEHHUS CaMOCTOSITEIIBHOTO
NpPUOOPETEHUS] HOBBIX 3HAHWM B TMPOIECCE BBHITIOJIHEHHUS] MTPOCKTHBIX U Y4eOHO-
UCCIIEIOBATEIbCKUX padoT;

paboTaTh B rpyIlie ¢ UCTIOJTHEHUEM Pa3UYHBIX COLMAIBHBIX POJICH, TNIaHUPOBATh
paboTy TpYIIbI, pPaIMOHAIBHO paCcHpeNessTh JeATeTbHOCTh B HECTaHAAPTHBIX
CUTYallUsAX, aJleKBaTHO OLEHUBATh BKJAJ KaXKIOTO M3 YYACTHHKOB TPYIIIHI B PEIICHHUE
paccMaTtpuBaeMoil mpoOIembl;

MPOSIBJISITh  MOTHBAIIMIO K Oyaymed npodecCHOHATBHOM e TEIHHOCTUIIO
CHENHUATBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOQUIIS.
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TEMATHUYECKOE INTAHUPOBAHUE

denepanbHas padouas nporpamma | dusuka. 10—11 kiraccel (yriry0a€HHbBIN YPOBEHD )

10 KJIACC
Haumenosaunue
Ne KomuuectBo OCHOBHBIE BUJIBI IEATEILHOCTH
pa3aesioB U TEM [IporpammHoOe conepkanue
n/m 4acoB oOyyJaronmxcs

y4eOHOTr0 npeMeTa

Paznen 1. Hayuynblid MmeToa i

O3HAHMS MPUPOABI

11

Hayunsbiii meTon
MO3HAHUS TPUPOIBI

6

dusnka — pyHAaMEHTAIbHAS HAyKa

o npupoje. Hayunsiit MmeTon no3HaHus
Y METO/IbI UCCIIeIOBaHUS (DU3UIECKUX
SIBJICHUM.

DOKCIEPUMEHT U TEOpHs B MPOIECCE
nmo3HaHus npupoel. Habmonenue u
AKCIIEPUMEHT B (pU3MKe.

Crnioco0bl nu3Mepenus Gpuandeckux
BEJTMYMH (aHAJIOTOBBIE U ITU(POBBIC
HU3MEpUTETbHBIE PUOOPHI,

KOMIIBIOTCPHBIC TaTYUKOBEIC CI/ICTCMBI).

[TorpemHocTH H3MepeHHUI HU3UICCKUX
BeNTMYMH (a0COMIOTHAS U
OTHOCHTEIIbHA).

MonenupoBanue PU3NIECKUX SBICHHM
U TIpoIIecCCOB (MaTepuaabHas TOUKa,
a0COJIFOTHO TBEPAOE TEJIO, HAcATbHAS
YKUJKOCTh, UJICATIbHBIN T'a3, TOUCYHBIN
3apsn). ['unoresza. @uzndeckuii 3aKoH,

VYyactue B IUCKYCCHUH O POJIU
(bu3nyeckoil Teopun B GOpMHUPOBAHUHI
MPEAICTABICHUM O (PU3NYECKON KapTHHE
MUpa, MecTe PU3NYECKON KaPTUHBI
MUpa B 00ILEM STy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEICTABICHUI
O IIPUPOJE.

N3y4yeHune MOHATUN «TUIIOTE3a»,
«(usnueckuii 3akoH», «pusnueckas
TEOPHSI».

PaccmoTpenue rpanui MpUMEHUMOCTH
(bu3NYECKUX 3aKOHOB.

CpaBHEHHE U3MEPEHUN (PU3HUECKHIX
BEJIMYMH IIPY TOMOILY aHAJIOTOBBIX U
(G POBBIX U3MEPUTEIBHBIX TPHOOPOB,
HanpuMep, IpU U3MEPEHUU CHIIbI TOKA U
HaIIPSDKEHUS B LIENN TOCTOSIHHOIO TOKA
P IIOMOIIM AHAJIOTOBBIX U U(POBBIX
U3MEPUTETBHBIX TPUOOPOB.
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I'PAHULBI €70 IPUMEHUMOCTH.
dusnyeckas Teopusl.

Ponb u MecTo pu3uku B popMupoBaHUU
COBPEMEHHOU HAYYHOM KAPTHUHBI MHPA,
B IIPAKTUYECKOM JEATEIBbHOCTH JIFOAEH

OcBoeHue crnoco0OB OLIEHKU
IIOIPELIHOCTEN U3MEPEHUH.

OcBoeHne OCHOBHBIX TPUEMOB PabOTHI
¢ mudpoBoii Jaboparopueii 1Mo husuke,
HaIpuMep, IPU U3MEPCHUHN (PU3NIECKIX
BEJTMYMH MPU TOMOIIHA KOMITBIOTEPHBIX
JTATYMKOB

Hroro no pazaeny 6
Pasznea 2. MexaHuka
2.1 Kunematnka 10 MexaHn4yecKkoe IBUKECHUE. IIpoBenieHrEe KOCBEHHBIX U3MEPEHUMN

OTHOCUTENBHOCTh MEXaHUYECKOTO
nBmkeHus. Cucrema oTcuéTa.

[Ipsimast u oOpaTHas 3a]ja4l MEXaHUKH.
Pannyc-BexkTop MaTepuaabHON TOUKH,
€ro IIPOECKIIMU Ha OCU CUCTEMBI
KoopauHart. Tpaekropus.
[Tepemetienue, CKOpOCTh (CpeHsIs
CKOPOCTb, MTHOBEHHAs! CKOPOCTb) U
YCKOPEHHE MAaTEPUAIIBHON TOUKH, UX
IIPOEKLIUH HA OCU CUCTEMBI KOOPIUHAT.
CrnoxxeHue nepeMeIeHni U CI0KEHNE
CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE
MPSMOJIMHEWHOE JBUKECHUE.
3aBUCHUMOCTb KOOPJNHAT, CKOPOCTH,
YCKOPEHUS U ITyTH MaTEPUAIIbHON TOUKHU
OT BPEMEHH U UX TpaduKHu.

MTHOBEHHOW CKOPOCTHU U YCKOPEHUS
TeJia, B TOM YUCJIE YCKOPEHUS
CBOOOJIHOTO MaJCHUs, MPOBEJICHUE
WCCIIEIOBAHUS 3aBUCUMOCTEN MEKY
(bU3NYECKUMHU BeIMYMHAMU (I TH

OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JBIDKCHHUH, TICPHOJ1a OOpaIICHHS
KOHHMYECKOI0 MasiTHUKa OT €ro
rapaMeTpOB) U OIBITOB IO MPOBEPKE
MPEIIOKEHHON TUIIOTE3BI

MIPY U3yYEHUH PABHOYCKOPEHHOTO
MPSMOJIMHEMHOTO IBMKCHUS, JTBUKCHUS
TeJa, OPOIIEHHOT'0 TOPU30HTAIBHO,
JIBMDKEHUSI TE€Ja M0 OKPYKHOCTH

C ITOCTOSTHHOM TT0 MOJTYJIFO CKOPOCTBIO.
Omnpenenenue aOCONMIOTHBIX U
OTHOCHUTEJIbHBIX TOTPEITHOCTEN
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CBoOoHOE nazieHue. Y CKOpeHue
CBOOOJHOTO MajieHusd. JIBuKeHUE Tena,
OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY.
3aBUCUMOCTh KOOPJIUHAT, CKOPOCTH U
YCKOpPEHUSI MaTepUaIbHON TOUKHU

OT BPEMEHHU U UX rpaduKH.
Kpusonunennoe nsuxenue. [[prmxenue
MaTepuagIbHON TOYKH 110 OKPYKHOCTH.
VYrioBas u TuHEWHAsA CKOPOCTh. [lepron
¥ 4acToTa oOpaIieHus.
LentpoctpemuTenbHOE (HOpMaIbHOE),
KacaTeabHOE (TaHTeHIIMAIBHOE) U
MOJIHOE YCKOPEHHE MaTepUaIbHON
TOYKH.

TexHuuYecKkne yCTpoucTBa u
TEXHOJIOTUYECKHUE MPOIIECCHI:
CIIUJIOMETP, ABUKEHUE CHAPSI/IOB,
[[ENHBIE, IIeCTepEHYATHIE U PEMEHHBIE
nepeaayu, CKOPOCTHBIC JIUQPTHI

U3MepeHu (PU3NYECKUX BEJIUYHH.
OueHka rpanui] HOTPEIIHOCTEMN.
N3ydeHne MOJIeIu CUCTEMBI OTCUETA,
CpPaBHEHUE ITYTEH, TPACKTOPHH,
CKOPOCTEH JIBUKEHHUS OJTHOTO U TOTO XK€
T€JIa B pa3HbIX CUCTEMAX OTCUETA.
AHaJn3 pa3HbIX CIIOCOOOB
WCCIIEIOBAHUS JBUXKEHUM.
PaccmoTtpenue npenenbHoro nepexoaa
Y U3MEPEHUE MTHOBEHHOU CKOPOCTH.
MopenupoBanue npeodpa3oBaHus
JIBUKEHUI C UCIIOJIb30BAHUEM
MEXaHU3MOB, U3yYCHUE
npeoOpa3oBaHus YIIIOBON CKOPOCTH

B PEAYKTOpE.

AHaJIN3 HaINpaBJIEHUS] CKOPOCTH

MIPU ABUKEHHUU MO OKPYKHOCTH.
Peuiennie pacu€THbIX 3a7a4 C IBHO
3aJITaHHOM U HESIBHO 3aJJaHHON
(bu3HYEeCcKO MOJIEBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopMyn KHHEMATHKH.

Pelienne kaueCTBEHHBIX 3a4a4,
TPEOYIOIUX MPUMEHEHUS 3HAHUI

110 KNHEMAaTHKE.

OObsicHEeHUE yCTpOMCTBA U TPUHIUIIA
NEUCTBUS CIUAOMETPA, LICTTHBIX,
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LIeCTEpEHYATBIX U PEMEHHBIX IIepeaay,
CKOPOCTHBIX JTU(TOB.

OOBbsicHEHUE IBMXKEHHUS CHAPSIIOB.
Onpenenenue ycaoBuil NPUMEHUMOCTH
Mozesnel (U3MIEeCKUX Tel U IPOLIECCOB
(s1BIEHMIN): MaTepuaIbHas TOYKa,
PAaBHOYCKOPEHHOE JIBUKECHHUE,
cBOOOIHOE ITaJIEHUE.

Brimmonnenne yaeOHBIX 3a1aHHAM

Ha aHAJIM3 MEXaHUYECKHUX MPOLECCOB
(sIBNIEHUIT) C UCTIOJIL30BAHUEM
OCHOBHBIX ITOJIOKEHUI U 3aKOHOB
KMHEMaTUKU: OTHOCUTEIbHOCTh
MEXaHUYECKOT0 JBUKEHUS, GOPMYJIbI
KHMHEMAaTUKH PaBHOYCKOPEHHOIO
IBUXEHUs, TpeoOpazoBanus ["anunes
JUISL CKOPOCTH M TIEPEMELLECHHUS.
Ucnons3zoBanue [ T-Trexnonoruii

npu paboTe ¢ 1ONOTHUTEIbHBIMU
MCTOYHHUKAMU UH(OPMAIUU 10 TEME,
UX KPUTUYECKUM aHAIU3 U OLIEHKA
JOCTOBEPHOCTH

2.2

JlnHamuka

10

ITepseiit 3akoH HproTOHA.
NuepuuanbHble CUCTEMBI OTCYETA.

[Tpunnun otHOcHuTEeNnbHOCTH [ anunest.

HewnepumansHbie CHCTEMBI OTCUETA
(ompenenenue, IpUMeEpHI).

[IpoBeneHrEe KOCBEHHBIX U3MEPEHU N
PaBHOAECHCTBYIOIIECH CUIT U
Kod(pduireHTa TPEHUSI CKOJIbKEHUS,
MIPOBEJICHUE UCCIICIOBAHUS
3aBUCUMOCTEH (DU3NICCKUX BETNINH
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Macca tena. Cuna. [IpuHuun
CYNEPIIO3ULINH CHJL.

Bropoi 3akon Herorona

JUTSL MaTepUaIbHON TOUYKH.

Tperuit 3akoH HproTOHA 11714
MaTepHualbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHUS.
OKBUBAJIEHTHOCTb I'PABUTALIMOHHON 1
UHEPTHOU MaCCBHI.

Cuia TsxecTH. 3aBUCUMOCTh YCKOPEHUS
CBOOOJHOTO Ma/I€HUSI OT BBICOTHI

HaJl IOBEPXHOCTBIO MJIAHETHI U

0T reorpauyecKoil UpOTHI.
JIBrKEeHUE HEOECHBIX TEN U UX
CIyTHUKOB. 3akoHbI Kemepa.

IlepBas kocCMHUYECKAsI CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Bec Tena, IBIKYIIErocs ¢ yCKOPEHHUEM.
Cuina tpenus. Cyxoe Tpenue. Cuna
TPEHUS CKOJIBKEHHSI U CHUJIA TPEHUS
nokost. Koaddunument tpenus. Cuna
CONPOTHUBJICHUS NPU JBUKEHUU TeJla

B )KMJIKOCTH WJIU Ta3e, €€ 3aBUCUMOCTb
OT CKOPOCTH OTHOCHUTEJIBHOTO
JIBUYKEHUS.

Jasienue. ['napocrarudyeckoe
napieHue. Cuna Apxumena.
TexHuueckne ycTporucTBa

(cun yrpyroctu, BO3HUKAIOUIUX

B MPY>KMHE U PE3NHOBOM 00pasIie,

oT uX nedopmarum) u ONbITOB

IO TIPOBEPKE MPEITOKEHHOMN TUITOTE3bI
MIPY U3yYCHHUH JIBIKCHUS OpyCcKa

M0 HAKJIOHHOM TJIOCKOCTHU, JBUKEHUS
CUCTEMBI CBSI3aHHBIX TellI, TeopManuu
TeN.

OmnpeneneHue abCOMIOTHBIX U
OTHOCUTEIBHBIX TOTPEITHOCTEN
U3MEpeHU (PU3NICCKUX BEIMYUH.
OreHka rpaHuil MOTPEUTHOCTEH.
HccnenoBanuie IBUKEHUS] CUCTEMBI T,
CBSI3aHHBIX HUTHIO, TIEPEKUHYTOUN Uepe3
NErkui OJIOK, JIBUXKEHUs OpycKa

10 HAKJIOHHOM TJIOCKOCTH

C MepeMEHHBIM KO3(PPHUIIMEHTOM TPEHUS,
TBYKEHUS TPy3a Ha Baly C TPCHHUEM.
HaOmronenne aBuxeHus T

B MHEPIUAIBHBIX U HEUHEPIIHATBHBIX
CHUCTEMaxX OTCUéTa, HalmpuMep, KaueHUs
IBYX HUJIUHIPOB WJIU IIAPOB PA3HOM
MacChl C OJJMHAKOBBIM YCKOPEHUEM
OTHOCUTEJIBHO HEMHEPLIUATIBHOU
CHUCTEMBI OTCYETA.

N3yuenne meHTpoOEIKHBIX MEXaHNU3MOB.
CpaBHeHUE CUJI TPEHUS TTOKOSI, KAUSHUS
U CKOJIBKCHHS.
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N TCXHOJOTNYCCKHEC ITPOLECCCHI:
IMOAIINITHUKH, ABHKCHUC
HNCKYCCTBCHHBIX CITYTHHKOB

Pemenune pacu€THbIX 3a1a4 C IBHO
3aJaHHON U HESIBHO 3aJJaHHOU
(bu3HYECKO MOJIENbIO

C HCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJT KHHEMATUKU U TUHAMUKH.
PelieHne kauecTBEHHBIX 3a4a4,
TpeOYIOMUX MPUMEHEHHS 3HAHUN

110 KNHEMAaTUKE U INHAMUKE.
OObsicHEHNE YCTPOWCTBA U IPUHITUIIA
JNEHUCTBUS MOAIINITHUKOB.

OOBsicHeHHE TBUKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

Ornpenenenue ycioBUil IPUMEHUMOCTH
Moernel (PU3NIEeCKUX Te U MPOIIECCOB
(s1B€HMI): MHEpLIMATIbHASA CUCTEMA
OTCU€Ta, MaTepruajbHas TOUKA,
a0CcoJII0THO ynpyras Aedopmarius.
Brimonnenne yueOHbBIX 3a1aHni

Ha aHaJIU3 MEXaHWYECKUX MPOLIECCOB
(sSIBJIEHUIT) C UCTIOJIb30BAHUEM
OCHOBHBIX MOJIOKEHU U 3aKOHOB
IWHAMUKU: Tpu 3akoHa HeroToHa,
IPUHLUII OTHOCUTENBHOCTH [ anues,
3aKOH BCEMUPHOTO TSATOTCHUSI.

PaGota B rpynmax npu o0Cyk/1eHUN
BOIIPOCOB MEXKIPEAMETHOTO XapaKTepa
(Hanpumep, 1o TeMe «JIBrkeHue

B IIPUPOJIC»)
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2.3

CraTtuka TBEpIOTO
TeJa

AGCOIIOTHO TBEPAOE TEJO.
[ToctynarenbHOE U BpallaTeIbHOE
JIBIKEHUE TBEPAOTO Tena. MOMEHT
CHJIBI OTHOCUTEIIBHO OCH BPAILICHUS.
IInedo cuapl. CnokeHue CHl,
MIPUJIOKEHHBIX K TBEPAOMY TEIY.
LlenTp Tsx€CTH TENA.

Y ciioBust paBHOBECHS TBEPIOTO TENA.

YcroiunBoe, HEYCTOMYUBOE,
0e3pa3nuyHOe paBHOBECHE.
TexHuueckne yCTpoucTBa u
TE€XHOJIOTUYECKUE ITPOLIECCHI:
KPOHIITEWH, CTPOUTEBbHBIN KPaH,
peleTyaTbie KOHCTPYKLIUU

[IpoBeneHne nccieno0BaHus yCIOBUI
pPaBHOBECUS TBEPIOTO TENA, UMEIOILIETO
OCb BpAILIEHUS; KOHCTPYUPOBAHUE
KPOHILUTENHOB U pacy€T CUII yIIPYTOCTH;
U3Yy4YEHUE YCTOMYMBOCTH TBEPJOTO TENA,
MMEIOILETO IJI0IA/(b OTIOPHI.

Pemenue pacu€THbIX 3a1a4 ¢ IBHO
3aJaHHON 1 HESIBHO 3aJIJaHHOU
(bu3HYECcKO MOJENBIO C
UCIT0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopMyJ CTaTUKHU.

Pemenue kauecTBEHHbIX 3a/1a4,
TpeOYIOINX NPUMEHEHHS] 3HAHU I

IO CTaTHUKe.

OOBbsicHEeHUE yCTPOICTBA U MIPUHIIUIIOB
JEUCTBUSA KPOHIITEWHA, CTPOUTEIBHOTO
KpaHa, peeTYaThIX KOHCTPYKIIHIA.
Ornpenenenue ycaoBUil TPUMEHUMOCTH
Mojenel (U3NIEeCKUX Tell: aOCOTIOTHO
TBEPAOE TEIIO.

Brmonnenne yueOHbIX 3a1aHU

HA aHAJIU3 MEXaHUYECKUX IPOLIECCOB
(s1BJIEHUI) € MCIIOJIB30BAaHUEM
OCHOBHBIX IOJIOKEHUI U 3aKOHOB
CTaTUKH: YCIIOBHS paBHOBECHUS TBEPIOTO
Tena
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2.4

3aKOHBI COXPaHEHNUS B
MEXaHUKe

10

Nmnynec MaTepuanbHOU TOUKH,
CHUCTEMBI MaTEpUAIbHBIX TOUYEK. L{eHTp
MacC CUCTEMbI MaTEPUAIbHBIX TOUEK.
Teopema 0 IBHKEHUU LIEHTPA MacCC.
Nmnynbe CUibl 1 IBMEHEHUE UMITYJIbCA
Tena.

3aKOH COXpaHEHHUs UMITYJIbCA.
PeaxkTuBHOE IBMKEHHUE.

MoOMEHT nMnyibca MaTepUaIbHOU
touku. [IpeacraBnenre o coxpaneHun
MOMEHTA UMITYJIbCa B IEHTPAJIBbHBIX
TOJISIX.

PaboTa cuibl Ha MajgOM U Ha KOHEYHOM
nepemeniennd. [ papudeckoe
npeicTaBieHrne paboThl CUJIBL.
MOIIHOCTD CUJIBI.

Kunernueckas sneprus MatepuaibHOU
Toukd. Teopema 00 U3MEHEHUH
KMHETUYECKOW SHEPIUU MaTEPUATIbHON
TOYKH.

[TorenuuanbHbIE U HEMOTEHIIMATBHbBIC
cuiibl. [loTeHImanbHas sHeprus.
[TorenuuanbHas HEpPrus ynpyro
nehOpMHUPOBAHHOMN MPYKUHBI.
[TorenuuanbHas sHeprus Teia

B OJIHOPOJIHOM T'PaBUTALIMIOHHOM TIOJIE.
[TorenuuanbHas 3HEpPrus Teia

IIpoBeeHE KOCBEHHBIX U3MEPEHUM
HUMITYJIbCA TeJa, KHHETUYECKOU U
MOTEHIMAJILHOW YHEPIUH Tena,
MOIITHOCTH CHUJIbI; MPOBEJICHUE OMBITOB
IO MPOBEPKE MPEITIOKEHHON TUITOTE3bI
MIPU U3YUYEHUH PAaBHOYCKOPEHHOTO
MPSIMOJIMHEUHOTO JIBHXKCHUS U
B3aUMOICUCTBUS TEII.

OmnpeneneHne aOCOMIOTHRIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MepeHU (HU3NIECKUX BEJINYHH.
OrueHka rpanui] NOTPEIIHOCTEM.
[IpoBeaeHue 3KCrIEpUMEHTa 1O
CPaBHEHMIO U3MEHEHHUS UMITYJIbCa TeJa
C UMITYJIbCOM CHJIbI, U3MECHECHUS
MOTEHIIUAJIbHOU SHEPTUU TIPYKUHBI

C paboTOM CUJIBI TPEHHUSI.
HccnenoBanue coOXpaHeHUS UMITYJIbCA
MIpU yIPYroM B3aUMOJICHCTBUH,
COXpaHEHHUS IHEPTUH MPU CBOOOTHOM
MaCHUN.

Omnpenenenue padbOThI CUIIbI TPEHUS
MpY ABWXKEHUU TeJla TI0 HAKJIOHHOM
IUIOCKOCTH.

HaoOmronenne u o0bsIcHEHNE
PEaKTUBHOTO JIBH)KCHUSI.

Pemienune pacu€THbIX 3a7a4 € ABHO
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B TPaBUTALIOHHOM I10JIE OJJHOPOJHOTO
miapa (BHyTpU U BHE LI1apa).

Bropas kocmudeckasi CKOpOCTb.

TpeTbst KocMHYECKast CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMAIBHBIX CHII

C U3MEHEHUEM MEXaHUYECKON SHEPTUU
CUCTEMBI T€Jl. 3aKOH COXPaHECHUS
MEXaHHYECKON IHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.
YpaBuenue bepHyiuy s naeaIbHOU
KUJKOCTH KaK CIIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTUH.
TexHuuYecKkne yCTpoucTBa 1
TEXHOJIOTUYECKHUE MPOLECCHI: JBUKECHHE
paKeT, BOAOMET, KONEDP, MPYKUHHBIN
MUCTOJIET, TUPOCKOT, (PUTypHOE KaTaHUe
Ha KOHbKax

3aIaHHOW U HESBHO 3aJJaHHOU
(bU3UYECKON MOJIETIBIO

C HUCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJT MEXaHUKH.

Peliennie kauecTBEHHBIX 3aa4,
TPeOYIOIIUX MPUMEHEHUS 3HAHUN

10 MEXaHUKE.

OObsicHEHUE MPUHIIUIIOB 1EUCTBUS
BOJIOMETA, KOIEPA, IMPYKUHHOTO
MACTOJIETA, TUPOCKOTA.

OOBbsicHEHUE IBIKEHUS PAKET,
(GUrypHOTO KaTaHUs HA KOHbKaX.
OrnpeneneHue ycioBUM MPUMEHUMOCTH
Mojieniel GU3MUECKUX TeJ U MPOIECCOB
(sBNIeHUH ): aOCOTIOTHO YIIPYTOe U
a0COJIFOTHO HEYTIPYTO€ CTOJIKHOBEHUSI.
Brinmonnenue yaeOHbIX 3a/1aHUM

Ha aHaJIN3 MEXaHUYECKUX MPOIIECCOB
(s1BJI€HMIT) C UCTIOJIB30BAHUEM 3aKOHOB
COXpPaHEHUS] B MEXAHUKE: 3aKOHbI
COXpaHEHHS UMITYJIbCAa U MEXaHUUECKOM
SHEPTUH, CBA3b PAOOTHI CUJIBI C
M3MEHEHHEM MEXaHUYECKOW SHeprun
Tena.

Hcnonb3oBanue | T-rexHonoruii npu
paboTe ¢ AOMOIHUTEIbHBIMU
HMCTOYHUKAMU UH(OpMAIINK 110 TEME,
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X KPUTHUYECKUW aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH

Hroro no pazneny

35

Pa3nen 3. MoJiekyasipHast Gu3uKa 4 TEPMOIUHAMHUKA

3.1

OCHOBEHI
MOJIEKYJISIPHO-
KHHETHYECKOU
TEOpUHU

15

OCHOBHBI€ TTOJIOKEHUS MOJIEKYJISIPHO-
kuHeTtnyeckout Teopun (MKT), ux
onbITHOE 00ocHOBaHue. [luddysus.
BpoyHoBckoe nBrxxeHue. Xapaxkrep
JNBWKEHUS U B3aUMOJECHCTBHS YaCTHI]
BeniecTBa. Mozenu CTpoeHus ra3os,
KHUIKOCTEN U TBEPABIX TET U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THX MoJelier. Macca u
pa3mepsl MOJIEKYJT (aATOMOB).
KonnuectBo BemiecTa.

[ToctrostnHast ABoraapo.

TennoBoe paBHOBecue. TeMieparypa u
cnocoOnl €€ n3mepenus. [llkana
temneparyp Llenbcus.

Mopenb nneanbHOro rasa

B MOJIEKYJISIPHO-KUHETUYECKON TEOPHUU:
YaCTHULBI Ta3a JBUKYTCS XaOTUYECKH U
HE B3aUMOJEHCTBYIOT APYT C IPYTOM.
["a30BbI€ 3aKOHBI. Y paBHECHUE
MenpeneeBa—Kianeiipona. AGcostoTHas
TeMreparypa (11Kajaa TeMIeparyp
KennBuHna). 3akon JlanpToHa.

[IpoBeneHne u3MepeHuii mapameTpoB
rasa, IpOBEJICHUE UCCIICIOBAHUN
3aBUCUMOCTEH (PM3UYCCKUX BEIIMUUH H
OTBITOB T10 MPOBEPKE MPEITIOKEHHOMN
TUTIOTE3bI IPU U3YYEHUU YCTAaHOBJICHUS
TEIJIOBOI'O PAaBHOBECHS U U30IIPOIIECCOB
B razax.

Onpenenenue aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
u3MepeHu (PU3NYECKUX BEJIUYHH.
OruieHka rpaHui] HOTPEIIHOCTEM.
DKCIepuMeHTalIbHas TPOBEPKA
YPaBHEHHUS COCTOSIHUSI UJI€aIbHOIO rasa.
N3ydenne moenel: IBUKEHNS YaCTHII
BEIIIECTBA, OPOYHOBCKOTO JABUYKEHHUS.
onbiTa IlITepHa, KpUCTATITNYECKUX
PELIETOK.

Pemienune pacdy€THbIX 3a/1a4 C IBHO
3aJJaHHOM U HEABHO 3aJIAaHHOU
(bU3UYIECKON MOJICTIBIO C
HCTIOJIb30BaHWEM OCHOBHBIX 3aKOHOB U
(bopMya MOJEKYISIPHON (DU3UKH.
Penienre kaueCTBEHHBIX 3a/1a4,
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N3ompoueccsl B HieanbHOM ras3e

C MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA.
['paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMA, U30X0DPa,
n3o0apa.

CBsi3b MEXy JAaBJICHUEM U CPEJIHEN
KUHETHUYECKOW YHEPTUEH
MIOCTYIIATENBHOIO TEILUIOBOTO JABUKECHUSA
MOJIEKYJ HJICAIBHOTO ras3a

(OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-
KHHETUYECKOW TEOPUU UIEATBHOIO
rasa).

CBs13b a0COIIOTHON TEMIIEPATYPHI
TEPMOJIMHAMHUYECKOU CUCTEMBI

CO CpeHEN KNHETUYECKON DHEprueu
MOCTYIATEIBLHOTO TEIIOBOTO ABUKECHUS
€€ YacTuLl.

TexHuueckne yCTpoucTBa u
TEXHOJOTMYECKUE MTPOLIECCHI:
TepMOMETp, OApOMETP, MOTYUCHUE
HAaHOMAaTEpUAJIOB

TPeOYIOIIUX MPUMEHEHUS 3HAHUN

M0 MOJIEKYJISIPHOU (pU3HMKe.
OObsicHEHHE YCTPOWCTBA U TIPUHITUIIA
JEHCTBUS TEPMOMETpa, bapomeTpa.
OObsicHEHUE TTOTYYEHUS
HAaHOMAaTEepPUAJIOB.

OrnpeneneHue ycioBU MPUMEHUMOCTH
Moenel (M3NIEeCKUX TeJ U TTPOIIECCOB
(s1BeHMI): MoJieNel ra3a, JKUJKOCTH U
TBEPAOrO (KPUCTAIIMYECKOT0) TENA,
WJICATBHOTO rasa.

BrinonneHnue yueOHbBIX 3a1aHUN

Ha aHAJIU3 TETUIOBBIX MPOILIECCOB
(sIBNIEHUIA) C UCTIOIB30BAHUEM
ocHOBHBIX noJsoxennit MKT u 3akoHOB
MOJIEKYJIIPHOUN (PU3UKH: CBSI3b JaBICHUS
UJICATBHOTO ra3a co CpeaHeEn
KMHETUYECKOU SHEPrUei TEINIOBOTIO
JBH)KEHUSI U KOHLICHTPALIUEN €0
MOJIEKYJI, CBSI3b TEMIIEPATYPhI BELIECTBA
CO CpeIHEN KHHETUYECKON dHEpPrueu
TEIJIOBOTO JBMXKEHUSI €r0 YaCTHII,
CBSI3b JIABJICHUS UJIC€ATHLHOTO rasza

C KOHIIEHTPALIMEN MOJIEKYJ U €ro
TeMIIepaTypoi, ypaBHEHUE
MenaeneeBa—Knaneiipona

39




denepanbHas padouas nporpamma | dusuka. 10—11 kiraccel (yriry0a€HHbBIN YPOBEHD )

3.2

TepmoanHaMuKa.
TenmoBrie MAaIITUHEBI

20

Tepmoannamuueckas (T/l) cucrema.
3ajaHue BHEUIHUX YCIOBHI

JUISl TEPMOIMHAMUYECKON CUCTEMBI.
BHeninue u BHyTpeHHUE TapaMeTPhI.
[TapameTpbl TEpMOTUHAMHUYECKOU
CUCTEMBI KaK CpEeIHUE 3HAUCHUS
BEJIMYUH, OMUCHIBAIOIINX €€ COCTOSTHUE
Ha MUKPOCKOTTMYECKOM YPOBHE.
Hynesoe Hayano tepmMoaMHAMUKWY.
Camonpoun3BoibHas penakcanus
TEPMOJUHAMHUYECKON CUCTEMBI

K TEIUIOBOMY PaBHOBECHIO.

Mopens nneanbHOro rasa

B TEPMOJIMHAMUKE — CUCTEMA
YPABHEHUI: ypaBHEHUE
MenpaeneeBa—Kianeipona u
BBIpaXXEHUE JJIs1 BHYTPEHHEUW SHEPTUHU.
Y cnoBUs MPUMEHUMOCTH 3TON MOJIEIIH:
HU3Kasi KOHIEHTPALIMS YaCTUIL], BICOKHE
TeMneparypsl. Belpaxkenue

JUIsl BHYTPEHHEU SHEepruun
OJTHOATOMHOTO WJI€AJIBHOTO ra3a.
KBa3zucratuueckue u HeCTaTUYECKUE
IIPOLIECCHI.

DOnemeHTapHas paboTa

B TEpMOJAMHAMUKeE. Beruncnenue
paboThI 1o TpaduKy mporecca

N3mepenune yiebHON TEINTOEMKOCTH
Pa3HBIX BEILIECTB, UX CPaBHEHUE,
MPOBEJICHUE UCCIICIOBAHUIN
3aBUCUMOCTEN (PM3UYECKUX BEIIMUUH U
OTIBITOB T10 MPOBEPKE MPEITTOKEHHOMN
TUIIOTE3bI IPU U3YUYEHUHU MPOIIECCOB
TerI000MeHa 1 ainadaTHOro MpoIlecca.
OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEMN
U3MEepEeHUN (PU3NUECKUX BEITUYHH.
OneHka rpaHull NOrPEIHOCTEN.
N3ydyeHne B3aMMOCBSI3U SHEPTUU
MEXXMOJIEKYJIIPHOTO B3aUMOJIECHCTBUS U
TEMIEPATYPbl KUTICHUS KUJTKOCTEH.
N3yyeHue TernoBbIX ABUTATEIICH

C UCIIOJIb30BAHUEM KOMIBIOTEPHBIX
MOJIEJIEH.

HccnenoBanne pa3HbIX CIOCOO0OB
W3MEHEHUs] BHYTPEHHEN SHEPIUH.
Pemienre pacu€THbIX 3aa4 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bU3UYECKOM MOJICIIbIO

C MCITOJIb30BAaHHEM OCHOBHBIX 3aKOHOB
1 HopMyIT MOJIEKYJIIpHON (DU3UKHU

1 TEPMOJMHAMUKH.

Pemienre kaueCTBEHHBIX 3a]1a4,
TPEOYIONUX MPUMEHEHUS 3HAHUN
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Ha pV-auarpamme.

Termnonepenaya kak crnocod U3MEHEHUs
BHYTPEHHEU HEPTUU
TEPMOAUHAMHYECKON CUCTEMBI

0e3 coBepuieHust padboThl. KonBekius,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.
KomnuectBo Temnotsl. TennoéMKocTh
TeJa. Y IeJibHask U MOJISIpHAs
TEIJIOEMKOCTH BELIECTBA. Y paBHEHNUE
Maiiepa. Y aenpHast TEIIOTa CTOPAHUS
TOIUIMBA. Pacuér Koam4yecTBa TEMI0ThI
pu Teronepenayde. [lonstue

00 agabaTHOM mpoliecce.

[TepBbIil 3aKOH TEPMOJIMHAMHUKH.
Buytpennss sueprus. Konuuectso
TEIJIOTHI ¥ pab0oTa KaKk Mepbl H3MEHECHUS
BHYTPEHHEU HEPIUU
TEPMOJIMHAMHYECKOU CUCTEMBI.
BTopoii 3aK0H TepMOIMHAMUKH

JUIs1 PABHOBECHBIX IPOLIECCOB: Uepe3
3aIaHHOE PAaBHOBECHOE COCTOSTHUE
TEPMOANHAMHYECKON CUCTEMBI
MPOXOJMUT €IMHCTBEHHAs ajnadara.
AOGcomoTHas TemMneparypa.

BTopoi 3aK0H TepMOIMHAMUKH

JUIs1 HEPaBHOBECHBIX MTPOLIECCOB:
HEBO3MOKHO MEPEIaTh TEIJIOTY

10 MOJIEKYJISIPHON (PUBHKE U
TEPMOJIMHAMHUKE.

OOBsicCHeHHE YCTPONCTBA U IPUHIIAIIA
JIEUCTBUS XOJIOAUILHUKA,
KOHJAUIIMOHEPA, TU3ETBHOTO U
KapOIOPaTOPHOTO ABUTATENCH, TapOBOH
TypOUHBI.

OOBsicHeHHE MOJYYEHUS CBEPXHU3KUX
TeMIIEpaTyp, YTUIU3ALUM «TETIIIOBBIX)
OTXOJO0B C MCHOJIb30BAaHHUEM TEIJIOBOI'O
Hacoca, yTUJIn3aIuu OMOOPTraHNIECKOTO
TOILIMBA JIJIs1 BRIPAOOTKHU «TEIJIOBOI U
AIEKTPOIHEPTHH.

Brinonnenue yueOHbBIX 3a1aHUN

HA aHAJIN3 TEIUJIOBBIX MPOIECCOB
(s1BJI€HUI) C UCIIOJIB30BAHUEM
ocHOBHBIX noJioskeHnit MKT u 3akoHOB
MOJICKYJISIPHOM (DU3UKH U
TEPMOJIVUHAMUKH: TIEPBBIN 3aKOH
TEPMOJIVMHAMUKH, 3aKOH COXPAHCHUS
SHEPTUU B TEIUIOBBIX MPOIECCAX.
Hcnons3oBanue IT-Texnonorui

npu paboTe C IOMOTHUTEILHBIMU
HMCTOYHUKAMU UH(OpMAIINK 110 TEME,
UX KPUTUYECKUN aHaAIU3 U OLICHKA
JOCTOBEPHOCTH.

AHanu3 1 oleHKA IIOCJICACTBUI
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oT 0oJiee X0JI0IHOTO TeJa K bosee
HarpeToMmy 0e3 KOMIICHCaIluu
(Knaysuyc). HeobparumocThb
MIPUPOTHBIX TIPOIIECCOB.

[IpuHLMIIBI JEWCTBUSA TEIJIOBBIX MAIIKH.

KIII.

MakcumansHoe 3HaueHue KIIJI.

[ukn Kapno.

DKOJOTUYECKUE ACTIEKThI
WCIIOJIb30BaHU TEIJIOBBIX JBUTATEIIECH.
TemnoBoe 3arpsA3HEHUE OKPYIKAIOIIEH
Cpelpbl.

TexHuyeckue ycTpoucTBa u
TE€XHOJIOTUYECKHE MPOLIECCHI:
XOJIOIWJIbHUK, KOHJIUIIUOHED,
JU3ETbHBIN 1 KapOIOpaTOpHBIN
JIBUTATEIH, TapoBasi TypOuHa,
MOJyYEHUE CBEPXHUZKHUX TEMIIEPATYD,
YTUIN3ALUS «TETUIOBBIX» OTXO/0B

C MCIMOJIb30BaHMEM TEILIOBOTO HACOCA,
yTUIM3aLMsa OMOOPTraHUYECKOTrO
TOTUTUBA JJIsl BRIPAOOTKH «TETLIOBOM» U
ANEKTPOIHEPTUH

MCIIOJIb30BAHUSI TEIUIOBBIX JIBUTATENEH
Y TEIJIOBOTO 3arpsI3HEHUS OKPY KaIOIIeH
Cpelibl C MO3UIAN SKOJIOTHYECKON
0e30MacHOCTH; MPECTaBICHUI

0 paIMoOHaIBFHOM MPUPOIOTIOIb30BAHUM
(B mportecce MOATOTOBKH COOOIICHMIH,
BBITIOJIHEHUN TPYIIIOBBIX TPOEKTOB)

3.3

ArperaTHsbie
COCTOSIHUS BEILIECTBA.
da30BbIE ITEPEXOBI

14

[TapooGpazoBaHue 1 KOHIEHCAIIHUA.
Ucnapenue u kunenue. Y genpHas
TEeIJI0Ta mMapooOpa3oBaHMUsL.
HacpllieHHbIE M1 HEHACHIIIEHHBIE MapBbl.

Habro1eHue cBONCTB HAaCBIILIEHHBIX
NapoB, MAbIX AehopMaluii,

MPOBE/ICHNE KOCBEHHBIX U3MEPEHU I
YAEIBHON TEIUIOTHI IJIaBICHUS JIBA,
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KauecTBeHHast 3aBUCUMOCTbD INIOTHOCTH
U JIaBJICHMS HACBIILIEHHOTO Tapa

OT TEMIEPATYPhI, UX HE3ABUCUMOCTD

0T 00bE€Ma HACKHITIICHHOTO Tapa.
3aBUCUMOCTb TEMIIEPATYPbI KUTICHUS
OT JIaBJICHUS B KUJIKOCTH.

BnaxxaocTs Bo3ayxa. AGCOIIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTb.

TBépnoe teno. Kpucraimmueckue u
amop(dHbIie Tesa. AHU30TPOIUS CBONCTB
kpuctaiuioB. [limaBnenue n
KpUcCTajuIM3anus. Y AelibHas TeIioTa
miaBiaeHus. Cyomumanmsi.
Hedbopmanyu TBEPIOTO Tea.
Pactsxenue u cxarue. Caur. Moyib
IOnra. Ilpenen ynpyrux nedopmariuii.
TemnoBoe paclIMpeHUe KUIKOCTEN U
TBEPJBIX TeJl, 00bEMHOE U JIMHEHHOE
pacmupenue. AHrapMOHHU3M TETIOBbIX
KOJIeOaHU YacTHI] BEIIECTBA KaK
MPUYHMHA TEIJIOBOTO paCIIMPEHUS Tell
(Ha KaYeCTBEHHOM YPOBHE).
[IpeoOpa3zoBanue 3HEPrum B PazoBbIX
nepexoaax.

VYpaBHeHUe TEITIOBOTO OanaHca.
[ToBepXHOCTHOE HATSKEHHE.
KoadduimenT noBepxHOCTHOTO

aOCOJIIOTHOM BJIaKHOCTH BO3/1yXa,

ko3 (pdureHTa MOBEpXHOCTHOTO
HaTsDKeHUs1, Mmoayis FOHra.

N3yueHne 3akOHOMEPHOCTEN HCTIapCHUS
Y KATICHUS] )KUJKOCTEH, B TOM YHCIIC
KUIIEHUS PY TOHU>KEHHOM JIaBJICHUH,
HarpeBaHUs U TUTABJICHUS
KPUCTaUTMYECKOTO BEIIECTRA,

KA PHBIX SIBJICHHUM, CMaYUBaHMUSI.
[IpoBeeHHE OMBITOB C MBUTLHBIMHU
IIEHKaAMU.

HUccaenoBanue Mmoaeau
HEHBIOTOHOBCKOM KHUJIKOCTH.
Pemenune pacu€THbIX 337124 C IBHO
3aJITaHHOM U HESIBHO 3aJIJaHHON
(bU3HYECKO MOJIEBIO

C UCI0JIb30BaHNEM OCHOBHBIX 3aKOHOB
1 GOPMYJT MOJIEKYJISIPHOU (PU3UKH U
TEPMOIMHAMUKHU.

Pemenue xauecTBEHHBIX 3a/1a4,
TPEOYIOIMMX MPUMCHECHHSI 3HAHUHT

10 MOJIEKYJISIPHOU (DPU3UKE U
TEPMOIMHAMUKE.

OObsicHEeHHE OCHOBHBIX MPUHIIUIIOB
CTPOEHUS KUIKUX KPUCTAILIOB,
MOJIyYEHUS] COBPEMEHHBIX MaTepUaoB.
Onpenenenue ycaoBuil MPUMEHUMOCTH
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HaTspKeHUs. KanuuisipHble sSIBIICHUS.
JlaBneHue 1o MCKPUBIEHHOMU
MTOBEPXHOCTHIO )KUIKOCTH.

®opmyita Jlanmnaca.

TexHuuecKkne yCTpoucTBa 1
TEXHOJIOTUYECKHUE MPOLIECCHI: KUJKUE
KPUCTAJUIbl, COBPEMEHHbBIE MATEPHUAIBI

Mojenel (U3NIeCKuX Te U MPOLIECCOB
(sBNIEHUI ): MoJieNiel ra3a, KUJKOCTH U
TBEPIOTO (KPUCTAITMIECKOTO) Tea,
WJICaTBbHOTO rasa.

BrlinonHeHne yueOHbIX 3aaHHi

Ha aHAJIU3 TETUIOBBIX IIPOLIECCOB
(s1BJIEHMIT) C UCTIOJIB30BAHUEM
oCHOBHBIX TTo10’keHU MKT 1 3ak0HOB
MOJIEKYJIIPHOHN (DU3HUKHU U
TEPMOJIMHAMUKHU: CBSI3b JABIICHUS
UJICAJIBHOT'O T'a3a ¢ KOHLEHTpaluen
MOJIEKYJI U €r0 TEMIIEPATYPOH,
ypaBHeHHne MeHneneeBa—Knanelpona,
IIEPBBIN 3aKOH TEPMOJUHAMUKH.
Pabora B rpynnax npu o0CykaeHUN
BOIIPOCOB MEXITPEIMETHOIO XapaKTepa
(Hanmpumep, o Teme «TermmooomMeH

B )KMBOI MPUPOJIE»)

Hroro mo pazaeny 49
Pa3znen 4. JnexkTpoanHamMuka
4.1 | DnekTpuyecKoe mosue 24 DnekTpu3anus Tl U e€ MpOosIBICHUS. [IpoBeneHre KOCBEHHBIX U3MEPEHUN U

DIIeKTpUUeCcKuil 3apsa. [IBa Buaa
ANEKTpUYECKUX 3apsanoB. [IpoBoaHMKHY,
JTUAJIEKTPUKHU U TIOJIYIIPOBOJHUKH.
DneMeHTapHbINA AIEKTPUUECKUI 3apsi.
3aKOH COXPaHEHUs JIEKTPUUECKOTO
3apsja.

OTIBITOB T10 MTPOBEPKE MPEITIOKEHHOMN
TUTIOTE3bI IPU U3YyUYEHUU
B3aUMO/ICHCTBUS 3apsHKCHHBIX TET,
3apsijia KOHAEHcaTopa,
MOCJIEA0BATEILHOTO COEAMHEHUS
KOHJICHCATOPOB.
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BzaumopericTBue 3apsioB.

Toueunsle 3apsabl. 3akoH KyioHa.
DnekTpuueckoe nose. Ero aeiictue

Ha DJIEKTPUYECKUE 3aPAIBI.
Hanpsx€HHOCTB 37EKTPUYECKOT0 TOJIS.
[TpoGHsIit 3apsa. JIuaum
HaIPSHKEHHOCTH AJIEKTPUUYECKOTO OIS
OnHOPOIHOE DIEKTPUUYECKOE TTOJIE.
[TorenuuanbHOCTH
3JIEKTPOCTATUUYECKOTrO 10J1s1. PazHoCTh
NOTEHIMAJIOB U HAIPSKEHHUE.
[TorenuunanbHas sHEpPrus 3apsaa

B DJIEKTPOCTATUYECKOM II0JIE.
IToTeHIMAaN 3IEKTPOCTATUYECKOTO TTOJIS.
CBs13b HANIPSKEHHOCTH OIS U Pa3HOCTH
ITOTEHIHAJIOB JUJIS AJIEKTPOCTATUYECKOTO
noJis (KaK OJTHOPOJTHOTO, TaK U
HEOHOPOHOTO).

[IpunHun cynepnosuuuun
3JIEKTPUYECKUX MOJIEH.

[Tose Toueuynoro 3apsa. [lone
paBHOMEpHO 3apsikeHHoM ceprl. [Tomne
PaBHOMEPHO 3apsKEHHOIO 10 00BEMY
mapa. [lone paBHOMEpPHO 3apsiKEHHOU
O0eckoHeuHOM TIockocT. KapTruHbt
JINHUM HaNPsHKEHHOCTH ITUX TIOJIEN U
SKBUMOTEHIHAIBHBIX IOBEPXHOCTEM.

OmnpeneneHue aOCOMIOTHBIX
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MEpeHU (PU3NIECKUX BEIIUYUH.
OneHka rpaHul] NOTPELTHOCTEM.
HabGmronenue npeBpaliieHus SJHEPruu
3apsKEHHOTO KOHJIEHCATOPA B DHEPTHUIO
U3JIy4YEHUs CBETOAMO/1A, UCCIICIOBAHUE
paspsia KOHJIEHCATOpa Yepe3 pe3ucTop.
N3yuyenue 3aBUCUMOCTH
AIEKTPOEMKOCTH INIOCKOTO
KOHJICHCATOpa OT IIOIIA/IM IUIACTHH,
PACCTOSIHUSI MEXIY HUMH U
IUAJIEKTPUYECKOU TPOHULIAEMOCTH.
N3yuenue kapTUH JTUHUN
HaIpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIs
TOYEYHOT0 3apsJa, PABHOMEPHO
3apsyKEHHOU c(pepbl, pABHOMEPHO
3apsKEHHOTO Mo 00BEMY 11apa,
PaBHOMEPHO 3apsKEHHOM OECKOHEUHOU
MJIOCKOCTU U SKBUIIOTEHIIMAIBHBIX
ITOBEPXHOCTEM.

Pemenune pacdy€THbIX 3a/1a4 C IBHO
3aJaHHON U HESIBHO 3aJJaHHOU
(bu3HYecKOil MOJENBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMy1 SIIEKTPOCTATHKH.

Pemienne kauecTBEHHBIX 3a]1a4,
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[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM
noJie. Y CJIOBHE paBHOBECHS 3apsI0B.
JIMANIEKTPUKH B DJIEKTPOCTATUUECKOM
nose. Juanekrpuueckas
MPOHUIIAEMOCTh BEIIECTBA.
Konpencatop. DneKTpOEMKOCTh
KOHJICHCATOpa. DIJIEKTPOEMKOCTD
IIJIOCKOT'O KOHJIEHCATOPa.
[TapannenbHOE COEUHEHNE
KOHAeHcaTopoB. [locnenoBarensHoe
COEMHEHUE KOHJEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHJIeH caTopa.

JIBruKeHue 3aps>KEHHOM YaCTULIBI

B OJTHOPOJIHOM BJICKTPUUECKOM TTOJIE.
TexHuyeckue ycTpoucTBa u
TEXHOJIOTMYECKHUE MPOLIECCHI:
BJIEKTPOCKOII, JIEKTPOMETP,
AJICKTPOCTATUYECKAs 3aIUTA,
3a3eMJICHHE DJICKTPOITPUOOPOB,
KOHJICHCATOPHI, FTEHEPATOP

Ban ne I'paada

TpeOYIOIUX MPUMEHEHUS 3HAHU N

IO JIEKTPOCTATHKE.

OObsicHEHUE YCTPOICTBA U

MIPUHLININA JEHCTBUS SIIEKTPOCKOMA,
AIIEKTPOMETPA, KOHJIEHCATOPOB,
redeparopa Ban ne ['paada.
OOBsicHeHHE pabOThI
AIEKTPOCTATUYECKOM 3alUTHI,
3a3eMJICHHUSI DJIEKTPOIPUOOPOB.
Onpenenenue ycioBUil IPUMEHUMOCTH
Mozenel (PU3NISCKHUX TeJl: TOUCHHBIN
3aps, OAHOPOIHOE DIIEKTPUUECKOE
noJie.

BrimmonneHne yaeOHBIX 3a1aHHAM

Ha aHaJIU3 JIEKTPUUYECKHUX MPOIECCOB
(sSIBJIGHUIA) C UCTIOB30BAHUEM
OCHOBHBIX MOJIO)KEHUN 1 3aKOHOB
ANEKTPOANHAMUKU: 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsiaa, 3akoH KyioHa,
MOTEHIIUAIBHOCTh
ANEKTPOCTATUYECKOTO TOJISL, IPUHIIUI
CYyNEePHO3ULINH JIEKTPUUECKUX TTOJICH.
Ucnonw3oBanue | T-TexHomorui

py paboTe C IOMOJIHUTEILHBIMU
HMCTOYHUKAMU WH(OpMAIIU 0 TeMeE,
WX KPUTUYECKUI aHAIU3 U OIIEHKA
JOCTOBEPHOCTH
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4.2

[TocTostHHBIN
AIIEKTPUYECKUN TOK

24

Cwna Toka. [1oCcTOSHHBIN TOK.
YcnoBus CyiecTBOBaHUS MOCTOSIHHOTO

QJICKTPUYICCKOI'O TOKaA. HMcTtouHuku TOKA.

Hanpsoxenune U u OJ1C &.

3akon OMa [ yyacTKa LeTu.
DJIEKTPUUECKOE COMPOTUBJICHHUE.
3aBUCHMOCTb CONPOTUBIICHUS
OJIHOPOJIHOTO TTPOBOJIHUKA OT €r0
JUTUHBI 1 TUIONIAIA TIOTIEPEYHOTO
CEUCHHUS. Y AEITbHOE COIPOTUBIICHUE
BEIIICCTRBA.

[TocnenoBarenbHOE, MapaIEIbHOE,
CMEIIIaHHOE COEUHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBIEHHBIX AJIEKTPUUYECKUX
nemnei. [Ipasuna Kupxroda.

Pabora a5ekTpudeckoro Toka.

3akoH J[xoynsa-Jlenna.

MOIIIHOCTh 3IEKTPUUECKOTO TOKA.
TerioBasi MOIITHOCTD, BblJIEIIeMast

Ha PE3UCTOpE.

DJIC 1 BHyTpEeHHEE CONPOTUBIIEHNE
UCTOYHHKA TOKA. 3akoH OMa

JUISl IOJIHOM (3aMKHYTOM)
BJICKTPUYECKOM 1iend. MoIHOCTh
HCTOYHHKA TOKa. KopoTkoe 3ambIkaHueE.
Konnencarop B nenu mocTossHHOTO
TOKa.

IIpoBeneHne NpsIMBIX U3MEPEHUMN CUJIBI
TOKA U HANPSIKEHHU S, KOCBEHHBIX
M3MEPEHUN YIETBHOTO COIPOTUBIICHUS,
OJIC v BHyTPEHHETO COMPOTUBIICHUS
HMCTOYHMKA TOKA, IPOBEICHUE
HCCIIEIOBAHUM 3aBUCUMOCTEN
(hbU3UYECKUX BEJIMUYUH U OTBITOB

10 MIPOBEPKE MPEAJIOKEHHON TUITOTE3BI
MIPU U3YUYEHUH 1IeTIel TOCTOSIHHOTO
TOKa.

OmnpeneneHue aOCOMIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEN
U3MEpeHN (GU3NIECKUX BEIIUYUH.
OneHka rpaHuil MOrPEelIHOCTEMN.
N3y4yeHne KOpOTKOrO 3aMbIKAHUSA
raJibBAaHMYECKOTO 3JIEMEHTA U OLIEHKA
BHYTPEHHETO COIPOTUBIICHHUSL.
Pemenune pacu€THbIx 3a1a4 ¢ IBHO
3aJJaHHOW W HESBHO 33IaHHOM
(bu3HYecKoil MOJIENIbIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (OpMYJ MOCTOSTHHOTO TOKA.
Pemenne kauecTBEHHBIX 3a]1a4,
TPEOYIOIUX NPUMEHEHUSI 3HAHUM U
3aKOHOB MOCTOSIHHOTO TOKA.
OOBsICHEHUE YCTPOMCTBA U TIPUHITUTIA
NEUCTBUS aMIIEpMETPa, BOJIbTMETPA,
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TexHuueckne yCTpoucTsa u
TEXHOJIOTUYECKHE MPOLIECCHI:
aMIepMeTp, BOJIBTMETP, PEOCTAT,
CUYETYUK DJIEKTPUUECKON SHEPTUU

peocTaTa, CUETUNKA DIIEKTPUIECKON
DHEPIUH.

BrlinonHenne yueOHbIX 3a/laHui

Ha aHAJIN3 DJIEKTPUYECKUX IPOLIECCOB
(sIBJIEHUI) C UCIIOJIB30BAHUEM
OCHOBHBIX IOJIOKEHUI U 3aKOHOB
AJEKTPOIMHAMUKHU: 3aKOHBI OMa

JUISl y4acTKa LENH U I 3aMKHYTOU
AJIEKTPUYECKOM LIETH, 3aKOH
Jxoyns—Jlenua.

Pabota B rpynmax npu o0CykJIeHUN
BOIIPOCOB MEXKIIPEAMETHOIO XapaKTepa
(Hanmpumep, 1o TeMe «DIIEKTPUUIECKHe
SBJICHUS B IPUPOJIE»)

4.3

Toku B pa3muvIHbBIX
cpenax

DJIeKTpUYECKast NPOBOIUMOCTD
Pa3IMYHBIX BELIECTB. DJIEKTPOHHAS
IPOBOJUMOCTB TBEPIBIX METAJIIOB.
3aBUCHUMOCTb COITPOTUBIICHUS] METAIIIOB
oT TeMIiepaTypbl. CBEpXIpPOBOAUMOCTb.
DIIEKTPUYECKNN TOK B BaAKyyMe.
CBOICTBA 3JEKTPOHHBIX TYYKOB.
[TomynpoBoauuku. CoOCTBEHHAs U
IPUMECHAS IPOBOJIUMOCTD
MOJyIpOBOIHUKOB. CBOMCTBA
p-N-nepexona. [1oaynpoBOIHUKOBEIE
IPUOOPHI.

DNEKTPUYECKUN TOK B JIEKTPOJIUTAX.

[IpoBeneHre KOCBEHHBIX U3MEPEHUH U
HCCJIEIOBAHUMN 3aBUCUMOCTEN

MeXIy (pU3nYecKUMU BeIMYMHAMU
P U3YUYEHUH TPOIECCOB MPOTEKAHUS
AIEKTPUUECKOT0 TOKA B METalJIax,
AJIEKTPOIUTAX U TIOTYITPOBOTHUKAX.
OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MTOTPEITHOCTEH
U3MepeHU (PU3NIECKUX BEJIUYHUH.
O1ueHKa rpaHul] MOTPENTHOCTEM.
HabGmronenue snexTpoinza, u3y4eHue u
00BsICHEHHE TPOBOJIUMOCTH
AIIEKTPOIUTOB, IKCIIEPUMEHTATILHOE
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DNEeKTPOIIUTUYECKAS JUCCOLIMALIMS.
OnekTpoaus. 3akoHsl Papanes

JUISL DJIEKTPOJIN3A.

DIIEKTPUYECKUM TOK B ra3ax.
CaMoCTOATENbHBIN U
HECAMOCTOSTEIBHBIN pa3ps.
Pa3nuuHbIe TUIIBI CAMOCTOSITEIBHOTO
paspsaa. Monuus. [1na3ma.
TexHuyeckue ycTponcTa u
IPAKTUYECKOE IPUMEHEHUE:!
ra3opaspsiHbIE JTaMIIbl, JIEKTPOHHO-
JydeBasi TpyOKa, MOJyIPOBOJHUKOBbIE
npuOOpbL: U0/, TPAH3UCTOD,
dboTOIMO T, CBETOINO/, TaJIbBaHUKA,
padvHUpPOBAaHUE ME/H, BHIIJIABKA
AIFOMUHUSA, JIEKTPOHHAs MUKPOCKOIIUS

M3y4YE€HHUE 3aKOHOB 3JIEKTPOJIN3a
Qdapanes.

CHsiTHE BOJIBT-aMIIEPHOI
XapaKTePUCTUKHU JUOJA.

CpaBHEHHE TPOBOAMMOCTH METAJIIOB

Y MOJTYIIPOBOTHUKOB.

N3yuyeHne uckpoBoro paspsaa

Y MIPOBOJIMMOCTH BO3/1yXa.

Pemenune pacdy€THbIX 3a/1a4 C IBHO
3aJITaHHOM U HESIBHO 3aJaHHOU
(bu3HYECKO MOJENBIO C
HCIOJIb30BAHUEM 3aKOHOMEPHOCTEHN
MMOCTOSHHOTO TOKA B PA3JIMYHBIX CPEAAX.
Pelienrie kaueCTBEHHBIX 3aa4,
TPeOYIOIHUX TPUMEHEHUS
3aKOHOMEPHOCTEH MOCTOSTHHOT'O TOKA

B Pa3JIMYHBIX Cpeiax.

OOBsicCHEHNE YCTPOWCTBA U IPUHITUIIA
NEHCTBUS Ta30pa3psIHbIX JIaMIl,
AJIEKTPOHHO-JIYy4YEBOU TPYOKH,
MOJIYITPOBOTHUKOBBIX TPUOOPOB: TU0A,
TpaH3UCTOpa, (PoTOAMOAa, CBETOANOA.
OObsicHEeHUE CYTH MPOIIECCOB:
raJibBaHUKU, paUHUPOBAHUS ME]IH,
BBITIJIABKY aJTIOMUHUSA, SJIEKTPOHHON
MHUKPOCKOIIUHU

Hroro nio pasgeny

54
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Pa3znes 5. ®u3nyeckunii NPaKTUKYM

5.1 | ®usnueckuii 16 Crioco0b1 u3MepeHust PU3NIECKUX [IpoBeneHNEe KOCBEHHBIX U3MEPEHUN,
MPAKTHKYM BEJIMYMH C UCIIOJIb30BAHUEM UCCJIeI0BAaHUI 3aBUCUMOCTEN

aHAJIOTOBBIX U IIU(PPOBBIX (bu3nyeCKuX BEIMYHH, IPOBEPKA
MU3MEPHUTETHHBIX MPUOOPOB U MPEIOKEHHBIX THIIOTE3
KOMITBIOTEPHBIX JATYUKOBBIX CUCTEM. (BBIOOD U3 pabOT, OMMCAHHBIX
AOCOIIOTHBIE U OTHOCUTEIIbHBIE B TEMaTHYECKHUX pa3ienax
NOTPEIIHOCTU U3MEPEHUN QU3HUECKUX | «YUYEHUYECKUN DKCIIEPUMEHT,
BennuuH. OlleHKa rpaHull J1a00paTOpPHBIE PAOOTHI, TPAKTUKY M)
MOTPETHOCTEN

HToro mo pazaemy 16

PesepBHOE Bpems 10

OBLIEE KOJIMYECTBO 170

YACOB I10 ITPOT'PAMME

50




IHOYPOYHOE IINIAHUPOBAHHUE

denepanbHas padouas nporpamma | dusuka. 10—11 kiraccel (yriry0a€HHbBIN YPOBEHD )

KosmuecTBo yacos
Ne Hara JJIeKTpPOHHbIe N (ppoBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3y4eHusi | oOpa3oBaTe/IbHbIE pecypchl
padoThI padoTsbI
16)) _
1 n3nKa — (yHJaMeHTalbHas HayKa O 1 3.09.2024 bubmumoreka [IOK
IpUpPOE https://m.edsoo.ru/1beef346
5 Hay4nslii MeTO IO3HAHUSA U METOMBI 1 3.09.2024 bubnuoreka IIOK
UcciIe0BaHus (PU3UUECKHUX SIBICHUIN o https://m.edsoo.ru/3a7fde29
DKCHEpUMEHT U TeOpHs B MPOLIecce
3 no3HaHus npupozasl. Habmonenue u 1 4.09.2024 bubmorexa [TOK
PHPORL. A o https://m.edso0.ru/34c49931
9KCIIEPUMEHT B (pu3mKe
bubmnoreka [JOK
4 C § 1 4.09.2024
OCcOOBI U3MEpEeHHs PUINIECKUX BETUUHH https://m.edsoo.ru/ca2defo3
AGComI0THAs M OTHOCUTEIbHAS Eub 10K
nonroTeKa
5 i 1 5.09.2024
MOTPEIIHOCTHA U3MEPEHUI PU3NIECKUX https://m.edsoo.ru/7f18fda3
BEJIMYUH
MonenupoBanue B pusuke. Poias u mecto
6 ¢u3vku B GOpMUPOBAHUHN COBPEMEHHOMN 1 10.09.2024 bubmuoreka [IOK
Hay4YHOUM KapTUHBI MUPA, B TPAKTUUECKON o https://m.edsoo.ru/eabbded1
JEATEIBHOCTH JIOACH
Mexanunueckoe npmxeHue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh MEXaHUYECKOTO 1 10.09.2024 bubnnoreka [JOK
newkeHus. [Ipsimast u oOpatHast 3a1a4n o https://m.edso00.ru/e9a52f02
MEXaHHUKHI
Pannyc-BekTop MaTepualbHON TOYKH, €ETO
3 MIPOEKIMU HA OCH KOOpAUHAT. TpaekTopusi. 1 11.09.2024 bubnmoreka [JOK
IMepemernienue. Ckopocth. X mpoekiuu Ha T https://m.edsoo.ru/30a108a5
OCH KOOpJUHAT
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PaBHOMEpHOE MPAMOIIMHENHOE ABUKECHUE.

9 I'padmueckoe onmcanre paBHOMEPHOTO 11.09.2024 bubmorexa TIOK

P . P P o https://m.edso0.ru/89ba7190

MPSIMOJIMHEWHOTO JIBHKCHHUSI

10 CnoxxeHue nepeMereHuii i CKOpOCTeil. 12.09.2024 bubnmnorexa [JOK
Pemmenue 3agau https://m.edsoo.ru/761d18aa
HepaBnomepHoe aBuxkeHue. MrooBeHHas EuG 10K

nonnoTeKa

11 . N i 17.09.2024
cxopocte. Yekopetine. Hpamonmieitioe https://m.edsoo.ru/a99549a7
JBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

12 I'paduueckoe onrcanue MpsIMOIMHEHHOTO 17.09.2024 bu6mmoreka [IOK
JIBUKEHUSI C IOCTOSTHHBIM YCKOPEHHEM o https://m.edsoo.ru/b7560bbf
CBoOoHOe majeHune. Y CKopeHue

13 C¢BOOOIHOTO ITaAECHN. 3aBUCUMOCTD 18.09.2024 bubnuoreka [JOK
KOOPAMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109¢c
BPEMEHH U UX rpadpuxu

14 JBi>xeHue Tena, OpOIIEHHOTO MO/ YIJIOM K 18.09.2024 bubnmnorexa [JOK
TOPHU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nuxenue. JBuxxeHue no
OKPY>KHOCTH. YTJIOBas U JUHEWHAs Bu6 1IOK

noIMoTeKa

15 Nl . 19.09.2024
CKOPOUTD. LICPHOA H HavtotTa https://m.edsoo.ru/33196fbe
LleHTpOCTpEMUTENBHOE U TIOJIHOE
YCKOpEHHE

16 KontponbHas pabora o teme 1 24.09.2024 bubnumoreka [IOK
"Kunemaruka" https://m.eds00.ru/1242f32e
[Tepsriif 3akoH HeroToHa. MHEepunanbHbie

17 cucremsl orcuéra. [IpuHnun 24.09.2024 bubnmnorexa [JOK
OTHOCHUTEIILHOCTH [ anuies. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble cUCTEMBI OTCUETA

18 Cuna. PaBHogeicTByrOIas cuiia. Bropoi 25.09.2024 bubmuoreka [IOK
3akoH Herotona. Macca https://m.edso0.ru/141d3837
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19 Bzaumoneiicteue ten. Tperunii 3akoH 25.09.2024 bubnmnorexa [JOK
Hprotona https://m.edso00.ru/57dba505
20 [IpuHn cynepno3unuu cui. Pemenne 26.09.2024 bu6mmoreka [IOK
3a71a4 Ha IPUMEHEHUE 3aK0HOB HproTOHa o https://m.edsoo.ru/bdf997fb
3aK0H BCEMUPHOTO TATOTEHUS. BuG 1OK
noIMoTEeKa
21 2 7 01.10.2024
KBHBMEHTHOCTB FPABITAHORHOR 1 https://m.edsoo.ru/9aba2b0a
MHEPTHOU Macchl
99 Cuna Ts5KecTH M yCKOpeHue cBOOOIHOTO 01.10.2024 bu6muoreka [IOK
NaJICHUS https://m.eds00.ru/22757f26
JIBrkeHEe HEOSCHBIX TE U UX BuG 10K
noIMoTeKa
2 Nl 02.10.2024
3 VICIYCCTBCHIRES CHYTHHKOB. Lieppad https://m.edsoo.ru/11abfala
KOCMHUYECKasi CKOpocTh. 3akoHbl Keruepa
bubnunoreka [JOK
24 C .3 I'yxa. B 02.10.2024
¥1a YIIPYTOCTH. SaKOM & yka. Bec Tena https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupoaa v BUABI CUIT TPEHUS. bu6muoreka [{IOK
25 JIBr>KeHUE B JKHIKOCTHU U Ta3e C YYETOM 03.10.2024 https://m.edsoo.ru/1fa86499
CUJIBI COIIPOTUBIICHUS CPEBI https://m.eds00.ru/2cb29676
26 Hasnenue. 'uapocratuueckoe AaBjIeHUE. 08.10.2024 bubmuoreka [JOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AbGcomotHo TBepaoe Teno. [loctynatensHoe Bubmmorexa IIOK
21 ¥ Bpa aTeHBHO: BI/I)KCHI/I.G TBE yoro Tena 08.10.2024 1~ bubamorexa [JOK
patl A P https://m.edso00.ru/2b95d57e
28 MOMEHT CUJIbI OTHOCUTEIBLHO OCH 09.10.2024 bubmuoreka [JOK
BpateHus. [1neqo cubl https://m.edso00.ru/653d3459
CrnoxxeHue cuil, IPUIOKEHHBIX K TBEPIOMY
29 teny. LleHTp TsxkecTu Tena. Y cioBus 09.10.2024 bubmoreka [JOK
paBHOBECHS TBEPAOTO Tena. Buasl https://m.edsoo.ru/9aa79a7d
paBHOBECHs
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bubmuoreka [JOK
30 Pemenue 3ana 10.10.2024
HICHHE Sa7ad https://m.edsoo.ru/dclcaac0
31 KonTtponsHas padora no teme "/lnHamuka. 1 15.10.2024 bu6mmorexa [IOK
Cratuka TBepaoro tena'" https://m.edsoo.ru/9f5a574c
HNmMnynec MaTepuabHOW TOUYKHU, CUCTEMBI
32 MaTepHalIbHbIX TOUeK. LleHTp Macc cucTteMsl 15.10.2024 bubnuoreka [IOK
MaTepuaIbHbIX TOYeK. TeopemMa O IBIKEHUN o https://m.edso0.ru/4bb8294b
LIEHTpa Macc
NmMrynbe cuibl 1 UI3MEHEHHE UMITYJIbCa
33 Tena. 3aKOH COXPaHEHMsI UMITYJIbCA. 16.10.2024 bubnuoreka [IOK
PeaktnBHOE NBUXKEHUE https://m.edsoo.ru/13f0a221
(mpodopueHTAMOHHBI MOIYJIb)
MoMeHT uMItysbca MaTepPUAILHON TOYKHU. Bu6 10K
nonMoTexa
34 [IpencraBnenue o coxpane OMEHTa 16.10.2024
PEACTABIICHIE © COXPATICHII MOMEHT https://m.eds00.ru/d6532eh9
UMITYJIbCa B IICHTPAIBHBIX MOJISIX
bubmuoreka [JOK
35 Pemenue 3ana 17.10.2024
HICHHE SaAad https://m.edso0.ru/f7706d63
PaGora cuibl Ha MajaOM U Ha KOHEYHOM
.
36 nepemenieHnn. [ padpuyeckoe 29 10.2024 bubnmnorexa [JOK
peCTaBICHUE PAa0OTHI CHITBI. MOIIIHOCTH https://m.eds00.ru/913974c7
CHJIBI
Kunernueckas sneprus. Teopema 00
. bubmorexa [JOK
37 M3MEHEHUHU KUHETUYECKON SHEPTUU 22.10.2024
. https://m.edsoo0.ru/9a5e2e74
MaTepUuaIbHOU TOUKH
[ToTeHnManbHbBIC U HETOTEHITUATBLHBIC CUJTIBL. BuG 10K
nonMoTeKa
38 II .B 23.10.2024
OTCHIHAAIbHAN SHEPTIL. Bropad https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpe ocMHUYe .C
39 PEThsl KOCMHYECKasi CKOPOCThb. CBsI3b 93.10.2024 bu6nuoreka [IOK
paboThl HEMOTEHIIUATBHBIX CHJI C https://m.edsoo.ru/f57b4e01
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U3MEHEHUEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAaHEHUS
MEXaHUYECKON SHEPTUN

anyrI/Ie " HCYHPYT'UC CTOJIKHOBCHHA.

bubnmoreka [IOK
40 v b i 24.10.2024
PABTEHHE HEPHYIIIH AU HACATLHON https://m.eds00.ru/f30f43b6
KUIKOCTH
41 KonrtponbHas pabora o Teme "3aKoHbl 05.11.2024 bubnmnorexa [JOK
COXpaHEHHUs B ME€XaHUKE" https://m.edsoo.ru/474e7c4a
Pa3BuTue npeacraBieHuii 0 npupoie
42 tertoTel. OcHOBHBIE mojiokeHns MKT. 05.11.2024 bubmorexa OK
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABMKEHNE
CtpoeHue ra3000pa3HbIX, KUJIKUX U
43 TBEPJBIX Te. XapaKTep IBWKECHUS U 06.11.2024 bubmmorexa [IOK
P e paKTep A o https://m.edsoo.ru/c44d02e2
B3aMMOJICHCTBHSI YaCTHI] BEIIECTBA
Macca u pazmepbl MOJIEKYJT (aATOMOB).
44 Konnqecho Bep eCcTBa l'i]ocioaHHaﬁ) 06.11.2024 bubmmorexa [IOK
- ' o https://m.edso0.ru/c5b72ab7
ABoraapo
45 Temmnepatypa. TernoBoe paBHOBecCHE. 07.11.2024 bu6muoreka [IOK
[lIkana [enbcust https://m.eds00.ru/0070d493
bub6nmoreka [IOK
46 P 12.11.2024
cHictye sazat https://m.edsoo.ru/1531aba5
bubmuoreka [JOK
47 n i T 12.11.2024
ACAIBHBI A5, £ ASOBBIE SAKOHR! https://m.eds00.ru/1deb2367
48 VYpasuenue Menpaeneesa-Knaneiipona. 13.11.2024 bubmuorexa [IOK
Pemenue 3agau https://m.edsoo.ru/8d12c328
49 AbGcomoTHas TeMieparypa. 3aKoH 13.11.2024 bubnuoreka [IOK
JlanbToHa https://m.edsoo.ru/14e02d1f
50 N3onporieccrl B uaeaaibHOM rase ¢ 14.11.2024 but6mmoreka [JOK

INOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

https://m.edsoo.ru/68878d51
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51 I'paduueckoe npepcraBneHue 10.11.2024 bubnmnorexa [JOK
M30IPOLIECCOB: M30TEPMA, U30X0pa, H300apa o https://m.eds00.ru/1344327b

bub6nmoreka [IOK

52 0] MKT 19.11.2024

CHOBHO® ypaBHeHue https://m.eds00.ru/c8094721
bubnuorexa [JOK

53 P 20.11.2024

cHicHHe sazad https://m.eds00.ru/10265a05
CBs13b a0COMIOTHON TEMIEPATyphI

54 P MOHHHaMI{quKOH CIiCTeMH ©0 cpeicH 20.11.2024 https://m.edsoo0.ru/c38af875
KHHETUICCKOU YHEPTUCH IMOCTYIATEIIBHOTO
TEIUIOBOTO JIBH)KEHUS €€ YacCTHI]

55 O0o01IeHre U cHCTeMaTH3allns 3HAHUN 110 91.11.2024 bubnmoreka [JOK
teMe "OcHoBbl MKT" https://m.eds00.ru/09d12fd8
KonTtponbnas padora no Teme "OCHOBBI bubnuoreka LIOK

56 1 26.11.2024
MKT" https://m.edsoo.ru/13adad59
TepMmoanHaMuyeckasi cucrema. 3ajaHue
BHEIIHUX ycioBuil 1t T/l cuctemsl.

57 Bremnve v BHyTpeHHUE ITapaMeTpBI. 26.11.2024 bub6nuoreka [IOK
[Tapametpsl T/ cuctemsbl Kak cpeaHue o https://m.edso0.ru/5f8d38a3
3HAYEHUS BEJIMYUH, OMUCHIBAIOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMoIMHAMUKH. Eus 1OK

nonnoTeKa

58 C T 27.11.2024

aMOMpOH3BObHAA penaicatts 1]] https://m.eds00.ru/8ec512f0
CUCTEMBI K TEIIJIOBOMY PaBHOBECHIO
Monenb ueanbHOro rasa B By 10K
nonIMoTeKa
. 27.11.2024

59 Tepli/IO;[I/IHaMI/IKe Yci10Bus MPUMEHUMOCTH https://m.eds00.ru/29355001
9TON MOJETH

50 VYpaBuenne MenneneeBa-Knamnelipona u 28.11.2024 bubnmoreka [JOK
BBIPAKEHME U1 BHYTPEHHEN DHEPIUU o https://m.edsoo.ru/bal178d0
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Beipaxenue 111 BHyTpEHHEN SHEPTUH

61 0JIHOATOMHOTO MJI€aJIbHOTO ra3a. 03.12.2024 bubnmoreka [JOK
KBasucrarndyeckue u HECTaTUISCKHE https://m.edsoo.ru/acbcacl5
MIPOIIECCHI
DnemMeHTapHas padoTa B TEPMOJIHMHAMUKE.

62 Brruncnenue paboTsl o rpaduky mpoiecca 03.12.2024 bubmorexa [JOK

P PatHicy ipott e https://m.eds00.ru/741d5738
Ha pV-auarpamMme
Tennomnepenada kak crmocod M3MEHEHUS Eubs 10K
noIMoTeKa

63 I T 0 04.12.2024
pyrpenteit sueprun 1/] cretems bes https://m.edsoo.ru/3d734561
COBEpIICHHSI PAOOTHI

but6mmoreka [JOK
64 K 04.12.2024
OHBEKIIHUS, TETIONPOBOTHOCTD, U3TyUCHHE https://m.edsoo.ru/157b54cd
KonnuectBo Temnorsl. TermmoéMKoCTh Tena.

65 VenbHas u MoJIIpHas TEIII0OEMKOCTH 05.12.2024 bubnuoreka [JOK
BEILIECTBA. Y IE€JbHAS TEIJIOTa CTOPAHUS https://m.edsoo.ru/7ba67355
TOTUTHBA

66 Pacuér xonmuecTBa TEIIOTHI IPU 10.12.2024 bu6muoreka [{IOK
TeIionepenayde https://m.edsoo.ru/1db5ad4e

67 HOHﬂTI/ie 00 aguabaTHOM MpoIiecce. 10.12.2024 bubnuoreka [JOK
[IepBblil 3aKOH TEPMOIMHAMUKHA https://m.eds00.ru/d8098824
KonudecTBo TermioTsl 1 paboTa Kak MepbI BuG 10K

nOIMOTEeKA

68 i T 11.12.2024
H3MCHEHIS BHyTpentiei sneprin T/1 https://m.edsoo.ru/b047alcd
CHUCTEMBI
Bropoii 3ak0oH TepMOAMHAMUKY 15

69 aBIfOBeCHLIX u Hpe a]i[HOBeCHI)IXHH OIICCCOB 11.12.2024 bubmotera [JOK
P P pott ' o https://m.edsoo.ru/c6f4f464
HeobpaTiMocTs IPUPOTHBIX TIPOIECCOB

20 [IpyuHIAIIBI IEVCTBUSA TEIUIOBBIX MAIlIMH. 12122024 bu6nuoreka IIOK
KII/I. (mpoopueHTANNOHHBIH MOTY.Tb) o https://m.edso0.ru/2e945513
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71 MakcumanbHoe 3Hauenue KIT. T{uxn 17.12.2024 bubmuorexa [JOK
Kapno https://m.edsoo.ru/fe3857b9
but6mmoreka [JOK
72 P 17.12.2024
cHieHHe saat https://m.edsoo.ru/b3efal8b
DKOJOTUYECKHE aCTIEKThI UCIIOIb30BaAHUS Bus OK
73 TEIUIOBLIX aBurareneii. Temiosoe 18.12.2024 ubmaorexa L
. https://m.eds00.ru/9867aaa7
3arpsi3HEHUE OKPYXKAIOIEH CpeIbl
bubnunoreka [JOK
74 P 18.12.2024
ciieHie safat https://m.eds00.ru/c8c70432
O00011IeH1E U cUCTEMATU3aIUs 3HAHUI 110 B 1OK
noIMoTeKa
75 "T T 19.12.2024
TeMe e,l,) MOAHAMIRA. T ETUIoBble https://m.eds00.ru/28d62b3f
MaITuHBI
76 'I'<0HTponLHa;1 paborta o Teme 1 24122024 bu6muoreka [IOK
Tepmoaunamuka. TerioBble MalIuHb!" https://m.edso0.ru/1b6e26¢5
[TapooOpa3zoBaHue U KOHICHCAIIUS.
but6mmoreka [JOK
77 Hcnapenue u xurenne. Y aenpHas TEIioTa 24.12.2024
https://m.edso00.ru/6f8e6777
napooOpa3zoBaHUs
HaceltienHbie 1 HEHACHIIIEHHBIE MTapHhI.
KadecTBeHHast 3aBUCUMOCTH TUIOTHOCTH H
JIABJICHUS HACBHIIIEHHOTO Mapa OT
but6mmoreka [JOK
78 TEMIIEPATYPHI, UX HEZABUCUMOCTD OT 25.12.2024
. https://m.edsoo.ru/f5c17d02
00BEMa HACKHIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTyphbl KATICHUSI OT JaBJICHUS B
KUJIKOCTH
79 BnaxHocTts Bo3ayxa. AGCOMIOTHAS U 25 12 2024 bu6muoreka [{IOK
OTHOCHUTEJBHASA BIIAXKHOCTH https://m.edso0.ru/30ebbb79
80 Pemenue 3amay 26.12.2024 bubmorexa [IOK
https://m.edso0.ru/18e95ff3
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TBépnoe Teno. Kpucrammueckue u
81 amop(HbIe Teraa. AHU30TPOIHUS CBOMCTB 09.01.2025 bubmorexa TIOK
P ' P A https://m.eds00.ru/20a88a03
KpHCTAJJIOB
82 [InaBneHue u xpucramumsanus. Y AejbHAst 14.01.2025 bu6muoreka [IOK
TerioTa tiasienus. Cyoimumanus o https://m.edso0.ru/6ee91e9f
Hedopmaruu TBEpAOTO Tena. Pactskenue u EuG 10K
noIMoTEeKA
83 . .M T 14.01.2025
cxatue. Casur OH}:HL HOwra. Tpenen https://m.edsoo.ru/dalaabl0
ynpyrux aedopmanmii
TermoBoe pacliMmpeHne KUJIKOCTEN U
84 TBEPABIX TEII. AHTapPMOHHN3M TEILIOBBIX 15.01.2025 bubmmorexa [IOK
P e p o https://m.edso00.ru/7ba5edf2
KOJICOQHMI YacTHIl BEeIIeCTBa
85 [IpeobpazoBanue sHepruu B (Ha30BBIX 15.01.2025 bubnmoreka [JOK
nepexoaax https://m.eds00.ru/97a0672f
bubmuoreka [JOK
86 v 0 16.01.2025
PABHCHHE TEILIIOBOTO Dasatica https://m.edsoo.ru/ab1521fb
but6mmoreka [IOK
87 P 21.01.2025
CHICHHE saat https://m.edsoo.ru/8ab7f40d
IToBepxHocTHOE HaTsKeHHEe. KanusipHbie
88 saBieHud. [{aBieHue moj MCKpUBJICHHOM 91.01.2025 bubnuotexa [JOK
MIOBEPXHOCTBIO )KUAKOCTU. PopMyna o https://m.edsoo0.ru/b42f1f97
Jlammaca
O06o001IeHre U CUCTEMAaTH3al|sl 3HAHUH 110
89 TeMe "ArperaTHble COCTOSIHHS BEIIECTBA 22.01.2025 bubmorexa HOK
P B - ' T https://m.edso0.ru/0b52575¢
®dazoBbIe IEPEXObI
90 KonTponshas padbora no teme "Arperarabie 1 99 01.2025 bu6mmorexa [IOK
coCcTOsiHUS BelecTBa. @a3oBbie Mepexopl” https://m.edsoo.ru/7dc2a739
01 OnexTpusanus UTeJI U €€ MPOSIBJICHNUS. 93.01.2025 bubmuoreka [IOK
Dnektpuyeckuii 3apsia. [[Ba Buna https://m.edsoo.ru/laff445f
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ANEKTPUYECKUX 3apaaoB. [IpoBoHUKH,
JTUAJIEKTPUKU U TIOJTYITPOBOTHUKH

92 DJIeMEHTapHbIN AIEKTPUUECKUI 3apsi. 28.01.2025 bu6mmoreka [IOK
3aKOH COXpaHEHUs ANEKTPUUECKOTr0 3apsiaa T https://m.edsoo.ru/f49afd24

03 Bzaumopeiictue 3apsanoB. Toueunbie 28.01.2025 but6mmoreka [{JOK
3apsasl. 3akoH Kynona https://m.eds00.ru/445b7746

bubmuorexa [JOK

94 Pewienue 3anau 29.01.2025 https://m.edso0o.ru/6b87ec5a

https://m.eds00.ru/08fc19bc

95 Onexrpuueckoe noie. Ero nelicteue Ha 29.01.2025 bubmuoreka [IOK
ANEKTPUUECKUE 3apsbl https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTD 27IEKTPUYECKOTO MOJIS.

96 [Ipo6uslii 3apsa. Jluaun HapsHKEHHOCTH 30.01.2025 bubnuoreka LIOK
3NEKTpUYECKOro nossti. OqHOpOIHOE o https://m.edso00.ru/3dac6957
AIEKTPUUECKOE T0JIe
[ToTeH1IManbHOCTh 3JIEKTPOCTATUIECKOTO

97 noJist. Pa3HOCTh MOTEHLIMATIOB U 04.02.2025 bubmorexa TJOK

' i . https://m.eds00.ru/80021447
HarpsiKeHUE
[ToreHuunanbHast SHEprus 3apsija B
98 3JIEKTPOCTaTUYECKOM MoJe. [loTeHnnan 04.02.2025 bubmorexa TIOK
P ' i o https://m.edsoo.ru/af5fa389
AIEKTPOCTATUYECKOTO MO
CBs13b HANPSHKEHHOCTH TIOJISI U PA3HOCTH
99 NOTEHIIMAJIOB IS JIEKTPOCTATHYECKOTO 05.02.2025 bubmmorexa [JOK
i s P o https://m.edsoo.ru/df7a6838
oISt

100 HpI/IHVan CYNEPHO3ULINH IIEKTPUUECKUX 05.02.2025 bu6mmorexa [IOK
noJieu https://m.edsoo.ru/Ocfe4a6e

bubmuorexa [JOK

101 P 06.02.2025

cHieHHe sajad https://m.eds00.ru/5a582263
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[Tone Toueunoro 3apsaa. [lone paBHOMEpHO

bubnmoreka [IOK

102 11.02.2025
3apsHKEHHOU chepbl https://m.edso00.ru/b297b5c3
[Tosie paBHOMEPHO 3apsHKEHHOTO MO 00BEMY
103 mapa. [losie paBHOMEPHO 3apsKEHHOM 11.02.2025 bubmorexa [TOK
pa- P p p A https://m.edsoo.ru/f7a665ee
OECKOHEYHOM MIIOCKOCTH
104 [IpoBOIHUKY B AJIEKTPOCTATUYECKOM IOJIE. 12.02.2025 bu6muoreka [{IOK
VYcnoBue paBHOBECUS 3apsA10B https://m.edsoo.ru/32405eab
105 JIMdIeKTpUKY U TOTYIIPOBOAHUKY B 12.02.2025 bu6muoreka [IOK
3JIEKTPOCTATUYECKOM I10JI€ https://m.edsoo.ru/060ebab5
Konnencarop. 251ekTpoEMKOCTD
106 KOH I[eHcaTo pa 3JICIZII“) 0EMKOCTBD IIIIOCKOTO 13.02.2025 bubmorexa HOK
8 pa. P s https://m.edso0.ru/845b4f73
KOH/ICHCATOpa
bubnunoreka [JOK
107 11 18.02.2025
0 apaJuIeNIbHOE COCTMHEHUE KOHICHCATOPOB httns://m.edsoo.ru/d11e8ce7
108 [TocnenoBarenbHOE COCTMHEHNE 18.02.2025 bubmuoreka [JOK
KOHJICHCAaTOPOB https://m.eds00.ru/1e992920
bu6nunoreka [JOK
19.02.202
109 OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa 9.02.2025 https://m.edsoo.ru/73a34f18
bubnunoreka [JOK
110 Pemenue 3anau 19.02.2025 https://m.edsoo.ru/5fh2ach5
https://m.eds00.ru/27434040
111 JIBr>KeHUE 3apsyKEHHON 4acTULIbI B 20.02.2025 bubnuoreka [IOK
OZHOPOJHOM DJIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenne 3amay 25.02.2025
113 0606'I'HGHI/IG u CI/ICTeMaTI/Ba?;I/IS{ 3HAHUM 110 25.02.2025 bubmuoreka [JOK
TeMe "DIeKTpUYecKoe mojie https://m.eds00.ru/5752603f
114 KoHTponbHas pabora 1o Teme 26.02.2025 bu6muoreka [{IOK

"OnexTpuueckoe noiue"

https://m.edsoo.ru/cefe90e9
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Cuia Toka. [TocTodHHBII TOK. Y CIIOBUSA

bubnmoreka [IOK
11 26.02.2025
S | CYULECTBOBAMI IOCTOAHHOrO https://m.eds00.ru/233311b5
ANEKTPUICCKOTO TOKA
bu6nuoreka [JOK
11 n .H 27.02.2025
6 crounmkn Toka. Hanpsokerie u 3/1C https://m.eds00.ru/0839a115
117 3akon Oma aJ1g y4acTKa Ieru. 04.03.2025 bubnmnorexa [JOK
DIIEKTPUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTh COMIPOTUBIEHUS OJJTHOPOTHOTO
118 MIPOBOJIHUKA OT €0 JTMHBI U TIIOIIA TN 04.03.2025 bubmmorexa [JOK
POBOA s tman e https://m.edsoo.ru/95fcdf51
MOTIEPEYHOTO CCUCHUS
119 VY enpHOE CONMPOTHUBIICHHE BEIIECTBA. 05.03.2025 bubnuotexa [JOK
Pemienue 3agau https://m.edsoo.ru/437f8300
[TociienoBarensHOE, TapaLICIBLHOE,
120 CMEIIaHHOE COCTMHEHUE MTPOBOTHUKOB 05.03.2025 bubmorexa OK
g . POBOA ' R https://m.eds00.ru/236f7e07
(npogopueHTANHOHHBII MOTYJIb)
121 Pacq'eu'T Pa3BETBIEHHBIX AJIEKTPUUECKUX 06.03.2025 bubmuoreka [IOK
neneii. [Ipasmna Kupxroga https://m.edso00.ru/1794cf37
bubmuoreka [JOK
122 P 11.03.2025
CHICHHIE 3anat https://m.eds00.ru/3881b469
123 Pabora anekTprudeckoro Toka. 3akoH 11.03.2025 bubnmnorexa [[OK
Hxoyns —Jlenna https://m.edso0.ru/a3605c5c¢
bubmoreka [JOK
124 P 12.03.2025
CHICHHe sanat https://m.eds00.ru/6761bf0f
15 MOIIHOCTB 3JIEKTPUYECKOrO TOKA. TeroBas 12.03.2025 bubnmnorexa [JOK
MOIIHOCTb, BbIJIEIsIEMasi HA PE3UCTOPE https://m.eds00.ru/99750a6f
bub6nmoreka [IOK
12 P 13.03.2025
6 CHICHHIE anat https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpEHHEE CONIPOTUBIICHUE 18.03.2025 bubnmnoreka [JOK

HCTOYHHUKA TOKa

https://m.edsoo.ru/72d453af
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128 3akon Oma I[JIiI TOJTHOU (3aMKHYTOM) 18.03.2025 bubnmnorexa [JOK
ANEKTPUYECKON LU https://m.edsoo.ru/221f40fb
bub6nmoreka [IOK
129 P 19.03.2025
CHICHIE Sajat https://m.eds00.ru/35800679
bubnuorexa [JOK
130 M 19.03.2025
OIHOCTE MCTORHIIKA Toka https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanue ) 90.03.2025 bu6muoreka [IOK
(npodopueHTAIHOHHBI MOIYJIb) https://m.eds00.ru/546f5632
bubmuorexa [JOK
132 K 01.04.2025
OHJICHCATOP B IIETH MTOCTOSIHHOTO TOKA https://m.edsoo.ru/35368f3e
bubmoreka [JOK
133 P 01.04.2025
CHicHHe sanat https://m.edso00.ru/4410cef0
134 Pemrenne 3a)1at“1 1o teme "IlocTOsTHHBIN 02.04.2025 bu6nunoreka [JOK
3IIEKTPUYECKUMA TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3a)1alv1 o T"eMe "TlocTosTHHBIM 02.04.2025 bubmuoreka [JOK
3JIEKTPUYECKUI TOK https://m.edso00.ru/744261b8
136 Penrenue 3aL[a‘“1 o teme "[locTossHHBIM 03.04.2025 but6mmoreka [IOK
AJIEKTPUYECKUMA TOK" https://m.edso00.ru/eb5d4687
137 O06o006mIeHne 1 CI/IC’{GM&TI/ISEHII/ISI 3H2\l’HI/II\/JI o 08.04.2025 bubmmoreka [JOK
teme "IloCTOSIHHBIN AIEeKTPpUYECKU TOK" https://m.edsoo.ru/bfd7a050
138 KOHTpOJILHaSi pabota no TeMeu 08.04.2025 bu6muoreka [IOK
"TlocTOsSIHHBIN AMIEeKTpUYEeCKuil TOK" https://m.eds00.ru/1885ddf1
DneKTpuueckas MPOBOAUMOCTh Pa3IUIHBIX
139 BEIECTB. DIEKTPUYECKHIA TOK B METaJIax 09.04.2025 Bubmaorexa ITOK
' ’ o https://m.edsoo.ru/da794295
CBepXIpoBOIUMOCTD
DNEKTPUUECKUN TOK B pacTBOPAX U BuG OK
140 pacriaBax 3JIeKTpoUTOB. 3akoHbl Dapases 09.04.2025 nosmoreka L

JJId 3JICKTPOJIN3a

https://m.edsoo.ru/4b423491
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bubmuoreka [JOK
141 C) i ! 10.04.2025
AICKTPHACCIHI TOI B Tasax. LUIasMa https://m.eds00.ru/92d92f76
142 DIIEKTPUYECKHI TOK B Bakyyme. BakyyMmHbIe 15.04.2025 bubnmoreka [JOK
pUOOPHI https://m.edso00.ru/2E+160
bubnuorexa [JOK
143 C) i 15.04.2025
FICKTPHICCKHH TOK B TOIYNPOBOAHHIaX https://m.edso0.ru/ab61c660
bubmuoreka [JOK
144 I1 0 16.04.2025
OLYHPOBOAHHMIKOBLIC HPHOOPH! https://m.eds00.ru/83622200
PuU3HYECKUN IPAKTUKYM 110 TEME
"M3mepeHune CUIIbl TOKa U HAPSKEHUS B
LENH MOCTOSHHOTO TOKA MPH MOMOIIU
145 aHAJIOTOBBIX U IU(PPOBBIX HSMCpI/ITeJIBHBIZ( 1 16.04.2025 bu6mmoreka [{IOK
npubopoB" wiK "3HAKOMCTBO ¢ IUPPOBOH https://m.edso00.ru/5643ea56
nabopatopueit o gusuke. [Ipumepsr
U3MEpeHus PU3MUECKUX BETMYUH MIPU
MTOMOIIXA KOMITBIOTEPHBIX JATUUKOB"
Ou3nYeCcKuil MPaKTUKYM IO TEME
146 "H3y4ueHne HEpaBHOMEPHOIO ,uBI/IcheHI/I;I c 1 17.04.2025 bubmuoreka [IOK
LEJIBIO0 ONPEAETIEHNS] MTHOBEHHOU https://m.edso00.ru/f6292f5f
ckopoctu"
DuU3NUECKU MPAKTUKYM 110 TEME
"M3mMepeHne yCKOpEHHUs IIPU
MPSMOJIMHETHOM PaBHOYCKOPEHHOM
147 EI/I)KGHI/II/I o HaKiOHHgﬁ HJ'II:)CKOCTI/I" 7M1 1 22.04.2025 bubmorexa HOK
il o https://m.edso0.ru/6960b6ef
HccenenoBanue 3aBUCUMOCTH ITyTH OT
BPEMEHH MIPH PAaBHOYCKOPEHHOM
nBIKeHun"
148 Pu3HYECKU NPAKTUKYM I10 TEME 1 99 04.2025 bubnuoreka [IOK
"U3mepenne ycKopeHus CBOOOTHOTO https://m.edsoo.ru/d1ea2402
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nageHus" win "M3ydeHue ABMKEHUS Telna,
OpOIIEHHOTO TOPU3OHTAIBHO"

149

DU3NYECKU TPAKTUKYM 10 TEME
"HN3yueHne ABMXKEHUS Tejla 0 OKPYKHOCTH
C TIOCTOSIHHOM 110 MOJ1YJIIO CKOPOCTBIO" Min
"HccnenoBaHue 3aBUCUMOCTH TTEPHOIA
oOpallleHus1 KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

1 23.04.2025

but6mmoreka [JOK
https://m.edsoo.ru/bcf53514

150

DuU3NUECKU MPAKTUKYM I10 TEME
"N3MepeHune paBHOIEHCTBYIOLIEH CHIIBI TPU
JBIDKEHUH OpyCKa 110 HaKJIOHHOM
iockocTu" wnn "lIpoBepka runoTessl o
HE3aBUCHMOCTH BPEMEHH JIBUXKEHHUs OpycKa
10 HAKJIOHHOH IJIOCKOCTH Ha 3aJlaHHOe
paccTosiHUE OT €r0 Macchl”

1 23.04.2025

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

151

PuU3HYECKUN IPAKTUKYM 110 TEME
"HccneqoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOZHUKAIOIIUX B MPYKUHE U
pe3MHOBOM 00pa3iie, oT ux nedopmarun’
nin "M3yueHne NBUKEHUS CUCTEMBI Tel,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
n€rkuii 6;10K"

1 24.04.2025

but6mmoreka [JOK
https://m.edsoo.ru/b55b81al

152

DuU3HUECKU MPAKTUKYM I10 TEME
"N3mepenue korpuienTa TpeHus 1no
BEJIMYMHE YTJIOBOTO KO3 puIreHTa
3aBucumoctd Frp(N)" nnu "Hccnenosanue
JBIDKEHUS OpycKa 10 HAKJIIOHHOM MIIOCKOCTH
C IepeMeHHbIM K03 QULIeHTOM TpeHUs "
unu "M3yueHue NBUKEHUS TPy3a Ha BaJy C
TpeHueMm"

1 29.04.2025

bubmoreka [JOK
https://m.edsoo.ru/b83b1607
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153

Pu3HUECKU PAKTUKYM I10 TEME
"HccnenoBanue ycioBUN paBHOBECHS
TBEPIOTO TeJIa, UMEIOIIETO OCh BpamnieHus"
nnu "KoHCTpynpoBaHHe KPOHIITEHHOB U
pacuét cuit ynpyroctu" win "U3yuenne
YCTOWYMBOCTHU TBEPJOTO TeJa, UMEIOIIETO
MJI01IAb OTOPHI"

1 29.04.2025

bubmuoreka [JOK
https://m.edsoo.ru/4a04f4f7

154

Pu3HUECKUI NPAKTUKYM IO TEME
"N3mMepeHne UMItysbca Tena mno
TOpMO3HOMY ITyTH" nu "M3mepenune Cuiibl
TATH, CKOPOCTH MOJIEIH JIEKTPOMOOMIIS U
MOIIIHOCTH cuiibl TSAru" uinm "CpaBHeHHe
M3MEHEHUS UMILYyJIbCca Tejla C UMITYJIbCOM
cuibl" nin "HccnenoBaHue coxpaHeHUs!
HMMITyJIbCa MPH YIIPYroM B3auMOJeHCTBUN"
win "M3MepeHne KUHETHYEeCKOW SHepruu
TeJa 1Mo TOPMO3HOMY IyTH"

1 30.04.2025

but6mmoreka [JOK
https://m.edso0o.ru/856fb28e

155

PuU3NUECKUN PAKTUKYM I10 TEME
"N3y4yeHne n30TepMUYECKOTO Mpoliecca
(pexoMeHI0BaHO MCIIOIb30BaHue U(PPOBOH
nabopatopun)" win "M3ydeHne n30XopHOTO
nporecca” win "M3ydenue nzodapHOTO
npouecca" win "lIpoBepka ypaBHEHMs
cocTostHUA"

1 30.04.2025

bubnunoreka LIOK
https://m.edsoo.ru/e0fe7e07

156

Pu3HUECKU NPAKTUKYM I10 TEME
"HU3Mepenue ynenbHOM TeIIOEMKOCTH" nin
"UccnenoBanue npolecca OCThIBaHUS
Benlecta" unu "MccaemoBanue
aanabaTtHoro mpouecca” win "HM3ydenue
B3aUMOCBSI3H SHEPTUU MEKMOJIEKYISIPHOTO

1 06.05.2025

but6mmoreka [{IOK
https://m.edsoo.ru/2f2faa61
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B3aMMOJICHCTBHSI H TEMIIEPATYPHI KUTICHHSI
JKuakocren"

157

DU3NYECKU TPAKTUKYM 10 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapeHust
xuakoctert" wiun "Mzmepenue yaenbHOU
TEIJIOTHI TUIaBJieHus baa" win "U3yuenue
CBOICTB HAChIILIEHHBIX AapOB" WU
"N3mepenue abCOOTHON BIIaKHOCTH
BO3JlyXa U OIIEHKA MacChl TapoB B
nomernieHun". U3mepenue kodpdumnmenta
MOBEPXHOCTHOTO HATSHKEHUS

1 06.05.2025

bubmoreka [JOK
https://m.edsoo.ru/6b1a23b5

158

®u3HUECKU NPAKTUKYM IO TEME
"HaGmroenne mpeBpaiieHus SHEpruu
3apsYKEHHOT0 KOHJIEHCATOPA B SHEPTUIO
u3nydeHus ceeroanoaa’ i "M3yuenue
IIPOTEKAHUS TOKA B LIENIH, COAEpIKaIIEeH
KoHAeHcaTop" uinu "Pacnipenenenue
Pa3HOCTH MOTEHLIMAJIOB (HAPSKEHUS ) IpU
MOCJIEI0BATEILHOM COEIMHEHUHN
KOHJICHCAaTOpOB"

1 07.05.2025

but6mmoreka [JOK
https://m.edsoo.ru/ec424377

159

PuU3NUECKU PAKTUKYM I10 TEME
"UccneqoBanue CMEIAHHOTO COEUHEHUS
pesuctopoB" unu "M3aMepenue ynenbpHOTro
COINPOTUBJICHUS] TPOBOJAHUKOB" HIIH
"HccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HANPSDKEHUS JJIs JIaMITbl HaKaIuBaHUs"

1 07.05.2025

bubnuoreka [JOK
https://m.edsoo.ru/2b179d98

160

PuU3HUECKUN PAKTUKYM I10 TEME
"Habmronenue anextponuza’ win
"U3mepenue 3apsia OJHOBAICHTHOrO HOHA"
i "VcciaenoBadume 3aBUCHMOCTH

1 13.05.2025

bubmuoreka [JOK
https://m.edsoo.ru/64b6e901
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COTPOTHUBIICHUS] TEPMOPE3UCTOPA OT
temriepaTypbl” unu "CHATHE BOJBT-
aMIEpHOI XapaKTepUCTUKU quoa"
PesepBusblii ypok. O000111€HIE U
161 CI/ICTEM&TI/ISZP us 3HaHI/H?IIlI 0 TEME 13.05.2025 Bubmaorexa IJOK
° » hee https://m.edso0.ru/ed017d93
Kunemaruka
PesepBusblii ypok. O000111€HIE 1
162 CI/ICTEM&TI/IBZP s 3HaHI/II711lI 10 TEME 14.05.2025 Bubmaorexa IJOK
H T https://m.eds00.ru/3149956b
"Iunamuka"
PesepBuEIil ypok. O000IIIEHNE 1
163 CI/ICTIe)MaTI/IZ%ZpI/IfI 3HaHI/II;IH o TeMe "CraTuka 14.05.2025 Bubmaorexa IIOK
B \ o https://m.edso00.ru/0f9752ac
TBEPJIOTO Tela
PesepsHEIi ypok. O000IIIEHNE 1
164 CHCTIe)MaTHSZEHH 3HaHHI>I'IH 110 TeMe ""3aKOHEBI 15.05.2025 bubmorexa [JOK
" o https://m.edsoo.ru/6c0df9cc
COXPAHCHHUS B MEXaHHUKE
PesepBHsblil ypok. O000111€HIE U
165 CI/ICTI;MaTI/BZp s 3HaHI/I;Iu 1o TeMe "OCHOBBI 20.05.2025 Bubmorexa HOK
R . \ o https://m.edsoo.ru/de148976
MOJICKYJIIPHOKHHETHUECKON TCOPHH
PesepBHsblil ypok. O00011€HIE U
P P iJl bubnmnorexa [IOK
166 CUCTEMATH3ALUA 3HAHUI 110 TeEME 20.05.2025
" " https://m.edsoo.ru/Obcc77cl
Tepmoauaamuka. TeruIoBbIC MAITUHBI
PesepBHelit ypok. O6o01IeHNEe 1
167 cUCTEeMaTu3allus 3HaHUM 110 TeMe 91.05.2025 bubnmoreka [JOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®a30BbIe NEPEX0bl"
PesepBusblii ypok. O000111€HIE U
168 CI/ICTI;MaTI/IBZ./pI/ISI 3HaHI/H711lI 10 TEME 21.05.2025 Bubmrorexa LOK
" " " o https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE T0JIE
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https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c

denepanbHas padouas nporpamma | dusuka. 10—11 kiraccel (yriry0a€HHbBIN YPOBEHD )

P 7 . 0606
€3CPBHBIN YPOK Oo01IeHne " bubmuoreka [JOK

169 7| 1 22.05.2025
CUCTEMATHIAIII SHAHUH TO TEME https://m.edsoo.ru/3cae6dal

"TTocTosIHHBIN AMEeKTpUYecKuil TOK"

PesepBHelit ypok. O6o01eHNEe 1
170 cucTeMaru3alnsa 3HaHui 1mo treme "Toku B 1 23.05.2025
pas3nuyHbIX cpeaax”

bubnmoreka [IOK
https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO YACOB I1O

ITPOTPAMME 170 8 16
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https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

