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MHNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 10 ¢Qusuke 0a30BOro ypoOBHS Ha YPOBHE CPEAHET0 OOIIEero
oOpa3oBaHusi pa3paboTaHa Ha OCHOBE IIOJIOKEHUH U TpeOOBaHUN K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTesibHON mporpammsl, npeacrasieHHbix B @I'OC COO, a
Takke C ydé€roM QeaepanbHOi pabodeil MporpaMMbl BOCIHMTAHHUS W KOHUEHIUU
npenojaBaHus yuyeOHoro mnpeamera «®du3umka» B 00pa30BaTEIbHBIX OPraHU3aALMIX
Poccuiickoit denepannn, peanns3yomux OCHOBHbIE 00pa30BaTENbHbIE POTPAMMBI.

CopepxaHnue IporpaMMbl 0 (pU3MKe HAMpaBlieHO Ha (POPMUPOBAHUE ECTECTBEHHO-
Hay4yHON KapTHHbI Mupa oOyuarouiuxcs 10-11 kmaccoB mpu oOyueHuu ux (QuU3MKe Ha
0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOro mnonxona. I[Iporpamma mno
¢usuke coorBerctByeT TpeboBanusiM PI'OC COO k miIaHUPYEMBIM JUYHOCTHBIM,
MpeIMETHBIM M METaNmpeIMETHbIM pe3yJibTaTaM OOy4YeHMs, a TaKXKe YUHUTHIBAET
HEOOXOJMMOCTh  peaju3allid MEXIPEIMETHBIX CBs3el (U3UKHM C €CTECTBEHHO-
Hay4YHbIMM y4eOHBIMM TIpeaMeTamMu. B Hell ompenenstoTcss OCHOBHBIE LIENIM M3y4YeHUs
(GU3HMKHU Ha YPOBHE CpEHEro o0IIero o0pa3oBaHus, INIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS
Kypca QU3UKH: THYHOCTHBIE, METallpeIMETHbIE, IpeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no ¢u3nke BKIIOYAET:

® [UJIaHUpPYEMBbIEC pPe3yJIbTaThl OCBOCHUS Kypca (U3MKU Ha 0a30BOM YpOBHE, B TOM

quClie TPeIMETHBIE pe3yIbTaThl MO roj1aM 00yUYEeHHUS;

e cojepkaHue yueOHoro npenmera «dusuka» o rojgam o0ydeHus.

dusmka Kak Hayka O HaubOosee OOIIMX 3aKOHAX HPUPOJbI, BBHICTYIAs B KayeCTBE
yueOHOro mnpeamera B UIKOJE, BHOCUT CYILECTBEHHBIH BKJIaJ B CUCTEMYy 3HaHMH 00
okpyxatouiem wMupe. llIkonbHbBIE Kypc (U3MKM — CHUCTeMOOOpasyroUuil Jyis
€CTECTBEHHO-HAyUHBIX Y4€OHBIX MPEAMETOB, IMOCKOJbKY (PU3NYECKUE 3aKOHBI JIEKAT B
OCHOBE IIPOLIECCOB U SBJEHHUH, H3yyaeMbIX XHUMHEH, OHojoruen, QuU3n4YecKoin
reorpapueil u acrpoHomuen. lMcrnosnap3oBaHMEe M aKTUBHOE NPUMEHEHHE (PU3NUYECKUX
3HAHUHI oIpeneseT XapakTep W pPa3BUTHE Pa3HOOOpPa3HbIX TEXHOJOIMH B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOCHMS KOCMOCA, IIOJY4YEHUS HOBBIX MAaTEpUajoB C
3aJJaHHBIMH CBOWCTBAMU M Jpyrux. lM3yueHue ¢(u3MKM BHOCHUT OCHOBHOM BKJIaja B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0ydaromuxcs, B pOopMHpOBaHHE
YMEHUN MpPUMEHSATh HAy4YHBIH METOJ MO3HAHWS NpPU BHIIOJIHEHUH HMH Y4eOHBIX
HCCIIEI0OBAHUN.

B ocHOBY Kypca (u3uKH U YpOBHS CpelHEro o0I1ero oopa3zoBaHusl MOJI0KEH Pl
UJEH, KOTOPbIE MOYKHO pacCMaTpHUBaTh KaK MPUHIUIIBI €0 TOCTPOEHHUS.

Hoess yenocmnocmu. B COOTBETCTBUM C HEW KypcC SIBISETCS JIOTHYCCKU
3aBEpIIEHHBIM, OH COJCPXKHUT MaTepuan U3 BCEX pas3lesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KIIACCUYECKOH, TaK U COBPEMEHHON (PU3HKH.

Hoes eenepanusayuu. B cooTBeTCTBHH ¢ HEeil MaTepuall Kypca Gpu3mku oObeaUHEH
BOKpPYr (usuueckux Teopuil. Beaymwum B Kypce sBisiercs  (OpMUpOBaHHUE
MIPEICTABIEHUI O CTPYKTYPHBIX YPOBHSX MAaT€pPHH, BELIECTBE U TOJIE.

Hoes  ecymanumapuszayuu. EE peanuzanus mnpenanojaraeT  UCIHOJIb30BaHHE
TYMaHHUTAapHOIO MOTEHIMANa (PU3HMUECKON HayKH, OCMBICIICHHE CBSI3M Pa3BUTHUS (PUBHUKH C
pa3BuTHEM OOILIeCTBa, a TakXke C MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMH H
HKOJIOTUYECKUMH MTPOoOIeMaMHu.



Hoesn npuxnaonoii nanpasnennocmu. Kypc pusuku npeamnonaraeT 3HAKOMCTBO C
IIAPOKUM KPYTOM TEXHHUYECKUX U TEXHOJIOTHMYECKHX MPIIOKEHUH M3YYEHHBIX TEOPUH U
3aKOHOB.

Hoes skonozuzayuu peannusyercs NoCpeACTBOM BBEICHUS 3JIEMEHTOB COACPKAHMS,
MOCBSIIIEHHBIX DKOJIOTHYECKAM MpOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKM W TEXHOJOTHH, a TaKkkKe OOCYXIEHHUS MpoOJeM panuOHAIBLHOTO
MIPUPOIOTIONIE30BAHUS M SKOJIOTHUECKOW OE30MMacHOCTH.

CTep>KHEBBIMH JJIEMEHTAaMH Kypca (H3WKM Ha YpOBHE CpEIHEro O00mero
oOpa3oBaHusl ABIAIOTCS (u3nueckue Tteopun (PpopMUpOBaHME TPEACTABICHUNA O
CTPYKTYpe TOCTPOCHHS (U3MUECKOW TEOpUH, POIM (PyHAaMEHTAIBHBIX 3aKOHOB W
MPUHIIMIIOB B COBPEMEHHBIX MPEJACTABICHUSX O MPHUPOJE, TPAaHUIAX MPUMEHHUMOCTH
TEOPH, U OTIMCAaHUS €CTECTBEHHO-HAYYHBIX SBIICHUI H ITPOIIECCOB).

CHUCTEeMHO-/IeATEIbHOCTHBIN MOJIX0/ B Kypce (DU3UKH peanu3yeTcsi MPekIe BCEro
3a CUET OpraHU3aIlK YKCIIEPUMEHTANBHON NesTenbHoCcTH oOydatommxcs. s 6a3oBoro
YpOBHS Kypca (M3HUKH — 3TO UCTIOJIB30BAHHE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB M JIa0OpaTOPHBIX pabOT, KOTOpPbIE B MPOrpaMMme 1Mo (pusuke 0ObenHEHbI
B OOIIMI CITMCOK YYEHUYECKHUX MPAKTHUECKUX padoT. BrijeneHne B yka3aHHOM TIEpeYHE
nabopaTopHBIX PabOT, TPOBOAUMBIX JJIi KOHTPOJS M OIEHKH, OCYIIECTBIISICTCS
y4acTHHKaMH 00pa30BaTEIbHOTO MPOIecca MCXOI M3 OCOOCHHOCTEH TUIAHWPOBAaHUS H
ocHamieHus: kabuneta (usuku. [Ipu 3TOM oOecrmieunBaeTCsl OBIACHHE OOYYArOIIUMUCS
YMEHUSMH  TPOBOJUTh KOCBEHHBIE W3MEPEHHUs, HCCIICJOBAHUS  3aBHCUMOCTEH
(bu3MYECKUX BEJIMYUH U MMOCTAHOBKY OIBITOB IO MPOBEPKE MPEUIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yAEIsSeTCsl PEIIeHUIO Pacu€THBIX M KaueCTBEHHBIX 3a7au. [lpu
3TOM JUIsi pacy€THBIX 3a7ad NPUOPUTETOM SIBIISIOTCS 33Jadyd C SIBHO 33JaHHOM
¢u3nueckol  MOJeNbl0,  TO3BOJIAIOIIME  MPUMEHSATh  M3YyYEHHbIE  3aKOHBI U
3aKOHOMEPHOCTH KakK U3 OJHOTO paszjefia Kypca, TaK U MHTETPUPYS 3HAHMS U3 PA3HBIX
paznenoB. [l KaueCTBEHHBIX 3aJa4 MPUOPUTETOM SIBIISIFOTCS 3aJaHusl Ha OObSICHEHUE
npoTeKkaHus (U3MYECKUX SBJICHUNW M TMPOLIECCOB B OKPY)KAIOIICH >KU3HH, TpeOyroIiue
BbIOOpA (pU3UUECKON MOJIENHN I CUTYaIlMU MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusiMu PI'OC COO kK MarepuaqbHO-TEXHUUYECKOMY
obecrnieyeHnIo yueOHOro mpoiiecca 6a30BbId YPOBEHb Kypca (PU3UKH Ha YPOBHE CPETHETO
oOmiero oOpa3oBaHMs JOKEH M3Y4yaThCsl B YCIOBHSX NMPEAMETHOrO KaOuHeTa (U3HUKH
WM B YCIIOBUSX HHTETPUPOBAHHOTO KAOMHETA MPEJIMETOB €CTECTBEHHO-HAYUYHOTO IHKJIA.
B kabunere Qu3nku OMKHO OBITH HEOOXOIMMOE JabopaTOpHOE O00OpyJOBaHHUE IS
BBITIOJTHEHUSI YKa3aHHBIX B MpOrpaMMe Mo (PU3uKe yUeHWUYECKUX MPAKTUYECKUX paboT U
JIEMOHCTpPAIIMOHHOE 000pYA0BaHHUE.

JlemoHcTpalmonHoe obopynoBanue GOpMUPYETCSI B COOTBETCTBUH C MPHHIIUIIOM
MUHUMAJIbHOW JOCTaTOYHOCTH H OO0ECIeYrMBaeT IIOCTAHOBKY IEPEUYHUCICHHBIX B
nporpamMme 1o (U3MKE KIIOYEBBIX JEMOHCTpAlMi Uil HCCIEIOBAHUS H3Yy4aeMBbIX
SBJICHUI M MPOLIECCOB, SMIMPUUECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, X TEXHHUYECKUX
MIPUMEHEHUM.

Jlabopatoproe oOopyaoBaHHME Ui  YYCHHUYECKHX  MPAKTUYECKUX  padboT
dopmupyercs B BUAEC TEMAaTHUECKUX KOMILJIEKTOB M OOecleurBaeTcs B pacyére OJHOTO
KOMIUIEKTa Ha JByX oOyuarommxcs. TemaTuueckue KOMIUIEKTHI J1abopaTOpPHOTO
000pYIOBaHMS TOJKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAHUN aHAJIOTOBBIX
U 1U(POBBIX NMPHOOPOB, a TaKkKe KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BUJE
U POBBIX JTA0OPATOPUH.



OCHOBHBIMHU LIETSIMU U3y4Y€HHUS (PU3UKU B 00IIEM 00pa30BaHUU SIBIISIOTCS:

e (opmupoBaHUE UHTEpPECA U CTPEMJICHUSI O0YUYAIOIIUXCS K HAYYHOMY HU3YUYEHUIO
MPUPO/BI, Pa3BUTUE UX UHTEIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® pa3BUTHE MNPEICTABICHUM O HAYyYHOM METOAE MO3HaHUS W (OpMHpOBaHUE
HCCIIEI0BATENbCKOT0 OTHOIIEHHUS K OKPY>KAIOIIUM SBJICHUSM;

e (opmHupoBaHHME HAYYHOTO MHPOBO33PEHMSI KakK pe3yJibTaTa H3y4YeHUs OCHOB
CTpPOCHHMS MaTepuu U GyHIaAMEHTATbHBIX 3aKOHOB (DU3UKHU;

e (QopMupoBaHHE yMEHUU OOBSACHSITH SIBICHUSA C HMCMOJIb30BaHUEM (U3HUUYECKUX
3HAHUHW U HAYYHBIX JOKA3aTEIbCTB;

e (QopmupoBaHHE TPEJICTABICHUN O poid (GU3MKK Uil Pa3BUTHS JIPYTrHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHUH.

HoctrxeHnue 5TUX 1elield oOecrnedyrBaeTCsl PEUIeHUEM CIEAYIOIUX 3a7ad B

npoiiecce U3y4eHus Kypca (GU3uKu Ha YPOBHE CPEHET0 o0IIero oopa3oBaHus:

® [pUOOpPETEeHHE CUCTEMBbl 3HAHUU 00 OOmMX (U3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOpHUAX, BKIIOYas  MEXaHUKY, MOJIEKYJSpHYIO  (UBHKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DM3UKY U AJIEMEHThI aCTPOPU3UKH;

e (QopMHpOBaHHE YMEHUU MPUMEHSTh TCOPETUYECKHE 3HAHUS ISl OOBSICHEHHUS
(U3UYECKUX SBJICHUN B TPUPOJE W JJIS MPUHATHS MPAKTUYECKUX PEIICHUN B
MMOBCEJIHEBHOM JKU3HU;

® OCBOCHHE CIOCOOOB peIlIeHUs Pa3UYHbIX 33/1a4 C SIBHO 33JlaHHOM (hU3MUYECKOn
MOJIeJbIO, 3a/1a4, MOIPa3yMEBAIOIINX CaMOCTOATENbHOE co3AaHue (HU3NYEcKOn
MOJIEJH, aJIEKBaTHON yCIOBUSM 3a]1a4H;

® [OHMMaHWEe (UINYECKUX OCHOB U TMPHUHIMIIOB JIEHCTBUA TEXHUYECKHX
YCTPOMCTB M TEXHOJOTMYECKHX IPOLIECCOB, UX BIUAHHUS Ha OKPY>KAIOIIYIO
cpeny;

® OBJAJICHHE METOJIaMU CaMOCTOSITEJIBHOTO IJIAHUPOBAHUS U MPOBEJIEHUS
(¢u3MUeCKUX HKCIEPUMEHTOB, aHallM3a W HWHTEpHpeTanuu UHGOPMAILNH,
oTpefieNIeHUs] JOCTOBEPHOCTHU MOJIYYEHHOTO Pe3yJIbTaTa;

® CO37aHHe YCIOBUH [UIsI Pa3BUTHS YMEHHUH MPOEKTHO-UCCIIEeI0BATEIbCKOM,
TBOPUYECKOH AESITEILHOCTH.

Ha w3ydenne ¢usuku (0a30BBIi YpPOBEHb) Ha YpPOBHE CpEIHETro OOIIero
obpazoBanus orBoguTcsa 136 ywacoB: B 10 kmacce — 68 yacoB (2 daca B Heaeno), B 11
KJ1acce — 68 JacoB (2 4aca B HEJIEIIO).

[Ipennaraemplii B mporpamme 1o (¢uU3MKE TMEpeueHb JabOpaTOpHBIX U
MPAKTUYECKUX PabOT SIBISIETCS PEKOMEHIOBAHHBIM, YUHUTEIb JENaeT BHIOOpP MPOBEICHUS
nabopaTopHBIX pabOT U ONBITOB C YYETOM HHIUBUIYAJIbHBIX OCOOCHHOCTEH
o0OydJaronuxcsi.



COJAEP) KAHUME OBYYEHUSA
10 KJIACC
Pazngen 1. @usuka u MeTOAbI HAYYHOI' 0 IO3HAHUS

®usuka — Hayka o npupoae. HayuHble MeTOABI MO3HAHUS OKPYKAKOMIETO MHPA.
Ponb skcnepuMenTa U TEOpUHU B MPOIECCe MO3HAHUS IPUPOBI. DKCIIEPUMEHT B (PU3HKE.

MopnenupoBanre (U3MUECKUX SBIEHUHM M TMpoleccoB. HayuHble TIunoressl.
dusnueckue 3aKOHbI W TEOPHH. ['paHUIBI TPUMEHUMOCTH (UBUYECKUX 3aKOHOB.
[IpuHIKN cOOTBETCTBUS.

Ponb 1 mecTo ¢pus3nku B GOpMUPOBAHMM COBPEMEHHON HAYYHOW KapTUHBI MUpa, B
MPAKTUYECKOUN ACATETbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoroBbsie U IUPPOBBIC U3MEPUTEIHHBIC MPUOOPHI, KOMITBIOTEPHBIC TATUYUKH.
Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBuxkeHre. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKeHUs. Cuctema
orcyéra. Tpaekropus.

[Tepemernienue, CKOPOCTh (CPEeaHsISI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHUE
MaTepualbHOM TOYKH, HMX TPOEKIMU Ha OCH CcuCTeMbl KoopauHaT. CroxeHue
MEPEMEIIEHUMN U CIIO)KEHUE CKOPOCTEM.

PaBHOMepHOE ¥ paBHOYCKOpEHHOE TMPSMOJMHEWHOE JABWXKeHue. [ 'paduku
3aBUCUMOCTHU KOOPJIMHAT, CKOPOCTH, YCKOPEHHMS, IyTH U TMEPEMEUICHHUS MaTEepUAIbHOMN
TOYKH OT BPEMEHH.

CBoboaHOe maieHne. Y CKOpeHHe CBOOOIHOTO IMaICHUS.

KpuBonuueitHoe nBmxeHue. J[BUKEHHE MaTEPUAIbHOW TOUKH MO OKPYKHOCTH C
MOCTOSIHHOM 110 MOJYJIF0 CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEIHAsA cCKopocTh. [lepuon u
gacToTa oOpatieHus. [{[eHTpocTpeMHUTENbHOE YCKOPEHHE.

TexHuueckue ycTpocTBa MU NMPAKTUYECKOE MPUMEHEHHUE: CIUIAOMETp, JIBUKEHHUE
CHapsJIOB, IIEMTHBIC U PEeMEHHBIE TIepeIayu.

Jlemoncmpayuu

Mojgens cuctemMbl OTCYETA, WUIIOCTPALMSl KUHEMATHUUYECKUX XapaKTEPUCTHK
JBU)KCHUS.

[IpeobpazoBanue ABMIKEHUN C UCIIOIB30BAaHUEM MPOCTHIX MEXaHHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmromenne nBwkeHUs Tena, OpOIIEHHOrO II0J YIVIOM K TOPHU30HTY |
TOPU30HTAIILHO.

N3mepeHune yCKOpeHHs CBOOOIHOTO ITaICHHUS.

HanpaBneHnue ckopocTy npu ABUKEHUH IO OKPY>KHOCTH.

Yuenuueckuti sxcnepumenm, rabopamoprsie pabomol

N3yueHne HEpaBHOMEPHOIO [JIBMKEHUS C LEJIbIO OINPEACICHUS] MIHOBEHHOM
CKOPOCTH.

HccnenmoBanne COOTHOILICHUS MEXAY MYyTAMH, MPOWJACHHBIMU TEJIOM 34
MOCJICIOBATEBLHBIE PAaBHBIE MPOMEKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JIBMKEHUH C
HA4YaJIbHOW CKOPOCTHIO, PABHOM HYIJIIO.

N3ydenue nBUKEHUS IIapUKA B BA3KOM KUJIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa



[Ipuannn otnocurensHOcTH ['ammnes. Ilepseii 3axkon Herotona. MHepuuanbHbie
CUCTEMBI OTCUYETA.

Macca tena. Cuna. [lpunuun cynepnosuiuu cuil. Bropoit 3akon Hbiorona st
MarepuaibHOM TOYKH. TpeTuit 3akoH HproTOHA 111 MaTepUAIbHBIX TOYEK.

3akoH BceMHUpHOro Tarorenus. Cuna tsxectd. [lepBas kocMuUecKast CKOPOCTb.

Cwita ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Bunel Tpenus (mokosi, ckoyibkenus, kadeHus). Cwna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIbKEHUS U cuiia TpeHus nokosi. Koapouuuent tpenus. Cuna
CONPOTHUBIICHUS IIPYU IBUKCHUU TENA B )KUIKOCTH WIIH rase.

[locTynarenbHOE U BpaliareabHOE IBUKEHUE a0COIIOTHO TBEPAOIO Tea.

MOMEHT cuJIbl OTHOCUTENBHO OCH BpamieHus. [lnedo cuiibl. YcenoBus paBHOBeECUs
TBEPAOIO Tena.

TexHuueckne ycTpoiucTBa U NPAaKTUYECKOE NPUMEHEHHE: MMOAIINITHUKY, JTBUKCHHAE
HCKYCCTBEHHBIX CITYyTHHKOB.

Jlemoncmpayuu

SIBnenne nHepuuu.

CpaBHeHHE Macc B3aMMOJCHCTBYIOIIMX TEJ.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT JepopMaluu.

Hesecomocts. Bec Tena npu yCKOpeHHOM MOABEME U NaJACHUH.

CpaBHeHUE CUJI TPEHUS TTOKOS, KAUEHUS U CKOJIb)KEHHSI.

YcnoBust paBHOBECUs TBEPOTO Tena. Buasl paBHOBECHS.

Yyuenuueckuii sxcnepumenm, nabopamopHuvie pabomoi

N3yyenne nBukeHus: Opycka o HaKJIOHHOM MJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B IPYXUHE U
PE3UHOBOM 00pasiie, OT uX JAehOopMalnu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOIO T€Ja, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3aKkonwvl coxpanenusn é mMexanuke

Nmiynbe MaTepuanbHOM TOYKU (Tena), CUCTEMbl MaTepHUalbHBIX TO4YeK. MImybe
CWIbl W HW3MEHEHUE HMIIyJbCa Tela. 3aKOH COXPAHEHUS UMIIyJbca. PeakTUBHOE
NBUKEHUE.

PaGora cribl. MOIIIHOCTE CUJTEBL.

Kunernueckas »Heprusi MarepHaJibHOW TOYkH. Teopema 00 U3MEHEHUU
KUHETUYECKON SHEPTUH.

[Totenmnuanbuas sHeprus. lloTeHuuanbHas 3Heprus ynpyro naedopMHUPOBAHHOU
npykuHbl. [loTeHIManbHas sHeprus Teja BOIU3U MOBEPXHOCTH 3eMIITH.

[ToTeHnmanbHbIe ¥ HEMOTEHIIUATbHBIE CHJIbL. CBSI3b pa0OThl HEMOTEHIIUATBHBIX CHII
C U3MEHEHHEM MEXaHUYECKOW 3HEPIMH CUCTEMBI Tell. 3aKOH COXPAHEHMsI MEXaHUYECKOU
JHEPTHUH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHME: BOIOMET, KONED,
MPYXKUHHBINA TUCTOJIET, ABUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHHE.



[lepexon noTeHMAIBHON SHEPTUU B KHHETUYECKYIO M OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomul

N3yyenne abCOMOTHO HEYNPYTOTO yAapa ¢ IOMOUIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

WccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHHEM MEXaHUYECKOM YHEPrUH Tella Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.

Paszpen 3. MosiekyasipHasi pu3HKa ¥ TEePMOAUHAMMKA

Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISPHO-KUHETUYECKOM TEOPUM M HX OIBITHOE
obocHoBanue. bpoyHoBckoe nBuwxkenue. Juddysusa. Xapakrep JIBWKEHUS U
B3aMMOJICICTBHS 4aCTHL] BellecTBa. Mozienu CTpOeHUs ra30B, )KUJAKOCTENH U TBEPABIX TEI
1 00BSICHEHHE CBOMCTB BEIECTBA HA OCHOBE ITUX Mojeneil. Macca u pa3Mepsl MOJIEKY L.
KomnuectBo Bemecta. [loctositnHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ wusMepenue. lllkama Ttemmeparyp
[enbcus.

Mopens wnaeanbHOro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KMHETUYECKON
TEOpUHU HJEaNbHOIO raza. AOCONIOTHAsA TeMIepaTypa Kak Mepa cpelHell KMHETUYECKOH
SHEPTUM TEIUIOBOTO JBM)KEHMS dactul rasza. lllkama temneparyp KenbBuHna. ['azoBble
3aKkoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon J[lanbToHa. HM3omponeccsl B
UJealbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe mnpeacrabiieHue
M30MPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHuueckue ycTpoiicTBa U MpaKTHUECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKAa3bIBAIOIME JIMCKPETHOE CTPOEHHUE BeliecTBa, (GoTorpaduu MOJIEKys
OpPraHUYECKUX COCAUHEHUMN.

OnpiThl N0 UG GY3UN KUAKOCTEH U ra30B.

Monenb OpOyHOBCKOTO JABUKECHHS.

Mogens onbita lTepHa.

OnbITHL, TOKa3bIBAIOLIME CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO B3aUMOICHCTBUSI.

Mogenb, WIOCTpUpyonIas MpUpoLy AaBJICHUS ra3a Ha CTEHKU COCY/Ia.

OnbITel, WUIIOCTPUPYIOLIWE  YpPaBHEHUE  COCTOSHMUS ~ HWJEAJIbHOTO  rasa,
U30IPOIIECCHI.

Yyenuueckuii sxcnepumenm, nabopamopHule pabomul

OmnpeneneHre Macchl BO3/lyXa B KIACCHONW KOMHATe Ha OCHOBE M3MEpeHHl 00hEMa
KOMHATBI, JaBJICHUS U TEMIEPATYPhl BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]ly TapaMEeTpaMu COCTOSIHUSL Pa3peKEHHOTO rasa.

Tema 2. Ocno6bl mepmoOUHaAMUKU

TepmonuHamuueckass cucrema. BHYTpeHHsAs SHeprusi TEpMOJIMHAMHYECKOU
cucteMbl U crnocoObl e€ u3MmeHeHus. KomumuectBo Temnorel W paborta. BHyTpeHHss
SHEpPrusl OJHOATOMHOIO HAEAIBHOIO rasza. Buzpl Temsonepeaauu: TEIIONPOBOAHOCTD,
KOHBEKIIMS, U3ydeHUe. Y AeapHas TEIUIOEMKOCTh BellecTBa. KoauuecTBo TEIoThl Npu
TeIonepenaye.

[Tonsitue 06 aguadaraom mporuecce. [lepBroiif 3akoH TepmoguHamMuku. [Ipumenenne
MEPBOTO 3aKOHAa TEPMOJMHAMMKM K u3omporeccaM. [paduyeckas wuHTEeprperanus
paboTsl rasa.

Bropoii 3akoH TepmoauHamMuky. HeobpaTumMocTh NpoLiecCOB B IPUPO/IE.



TeruoBble MamuHbl. [IpuHnunel neiictBus TemioBbix MamuH. [IpeoOpazoBanus
SHEPTUU B TEIUIOBBIX MamMHAX. KO3 (ULMEHT 1oJIe3HOro NeHCTBUS TEIJIOBOW MalIUHBL.
Huxn Kapuo u ero kod3p@uiueHT mnoje3HOro ACHUCTBUS. DKOJOTHMUECKHE MPOOIEMbI
TEIJIO3HEPTETUKH.

TexHudeckne yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: JBUTATEIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJWIbHHUK, KOHIULIUOHED.

Jlemoncmpayuu

N3MmeHeHne BHYTpPEHHEW 3HEPrUM Teja MPHU COBEPIIEHUU PabOThI: BBUIET MPOOKU
n3 OyTBUIKM MOJ JEHCTBHEM CXKATOro BO3JyXa, HarpeBaHue 3Qupa B JaTyHHOH TpyOke
MyTEM TpeHus (BUACOAEMOHCTPALIHS).

N3meHeHne BHyTpeHHEH 3Hepruu (TeMneparypbl) Teja Ipu Terionepeaaye.

OnpIT 110 a1MabaTHOMY PACIIMPEHHIO BO3AyXa (OMBIT C BO3LYIIHBIM OTHUBOM).

Mopnenn mnapoBoil TypOMHBI, JBHUraTeisi BHYTPEHHETO CrOpaHUsi, pPEaKTUBHOIO
JBATATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabonul

N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Aepecammusvie cocmoanusn geugecmea. Pazosvie nepexoovl

[TapooOpazoBanue u koHjaeHcamus. McnapeHue u kumeHue. AOCOMIOTHas |
OTHOCHUTENIbHAs  BIIAXHOCTh Bo3ayxa. HacelmenHslid map. VYpaenbHas —TemiioTa
napoodpazoBaHus. 3aBUCUMOCTb TeMIEPaTypbl KUTICHUS OT JaBJICHHUS.

TBépnoe teno. Kpucramnuyeckue u amopdHble Tena. AHU30TPOINHUS CBOWCTB
kpuctauioB. JKuakue kpucramibl. CoBpeMeHHble MaTepuanbl. [liaBienue wu
KpUCTAJTU3alus. Y AelbHas Teriora rmiasienus. CyonuManus.

VYpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpoWcTBA U INPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH IOJYUYEHUS COBPEMEHHBIX MaTEpPUAIOB, B TOM
YHUCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX M1APOB.

Kunenue npu noHMXEHHOM JaBJICHUU.

CriocoObl U3MEPEHHUSI BIAKHOCTH.

Habmronenre HarpeBanus U IJI1aBJIEHUS! KPUCTAJUTMUECKOTO BEIECTBA.

JleMoHCTpaiusi KpUCTAILIOB.

Yyenuueckuii sxcnepumenm, nabopamopHule pabomul

N3mepenne OTHOCUTENIbHOW BIAXKHOCTU BO3/1yXa.

Pa3zpnen 4. DnexkTpoanHamMuka

Tema 1. dnekmpocmamuxa

DneKkTpu3anusa Tell. JJIEKTpUYeCKUil 3apsa. J(Ba BHAA 3IEKTPUYECKUX 3apsioB.
IIpoBOIHUKH, OUAJIEKTPUKA WU TOJYIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOIO
3apsna.

B3aumopeiicteue 3apsgoB. 3akoH Kynona. ToueuHblid 3neKTpUyYecKHil 3aps.
Onextpuueckoe nose. Hanpsyk€HHOCTH 3nekTpuyeckoro nois. [lpuHnun cynepnosunun
IEKTPUYECKUX TOJIEH. JIMHUKM HANPSHKEHHOCTH DJIEKTPUYECKOTO MOJIA.

PaGora cun snexrpocratudeckoro mons. [lotenmman. PasHocTh mOTEHIMANOB.
[IpoBogHMKM ¥ OUDJIEKTPUKHA B  JJIEKTPOCTATMYECKOM mojie. Jluanexrpuyeckas
IIPOHULIAEMOCTb.



OnextpoéMkocTh. KoHaeHcaTop. DnIeKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOT0 KOH/IEHCATOopa.

TexHudeckne yCTpoOMCTBA M INPAKTHUYECKOE IPUMEHEHHE:  DIIEKTPOCKOI,
NMEKTPOMETP,  BJIEKTPOCTATUYECKas  3aluTa,  3a3€MJIEHUE  DIIEKTPONpUOOpOB,
KOHJICHCATOP, KONUPOBAJIBHBIN anmnapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M NPUHIMIT ACHUCTBHS DJIEKTPOMETPA.

B3anmopeiicTBrue HA3JIEKTPU30BAHHBIX TEJL.

DIIEKTPUUYECKOE TIOJIE€ 3aPSIKEHHBIX TEI.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATHYECKAS 3AINTA.

JIMDNEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCHMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAJM IIJIACTHH,
PacCTOSHUAS MEXy HUMU U JUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apspKEHHOTO0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabonul

N3mepenue 3ekTpo€MKOCTH KOHJIEHCATOPA.

Tema 2. Illocmosannwtit 21ekmpuueckuit mok. Toku 6 paznuunvix cpedax

DJIEKTPUUYECKUI TOK. Y CIIOBHS CYILIECTBOBAHUS AJIEKTPUUECKOTO TOKA. McTOUHMKN
toka. Cuia Toka. [1ocTOSHHBIN TOK.

Hanpsioxenue. 3akon Oma 115 ydacTka Lenu.

OJIEKTPUYECKOE  CONPOTUBIICHHE.  YJIEIbHOE  CONPOTHBJIIEHUE  BEILECTBA.
[TocnenoBarenbHOE, MapaIEIbHOE, CMEILIAHHOE COEAMHEHUE TTPOBOIHUKOB.

PaGora snextpuueckoro Toka. 3akoH Jxoyns—JIenna. MouHoCTh 3JE€KTPUIECKOro
TOKA.

DNEKTpOABMKYIIasi CUja U BHYTPEHHEE COINPOTHBJIEHUE MCTOYHMKA TOKA. 3aKOH
Owma a5 mosiHOM (3aMKHYTOM) anekTpudeckoit nenu. Koporkoe 3ambikaHue.

DJIEKTPOHHAsT TPOBOJUMOCTh TBEPIBIX METALIOB. 3aBHCUMOCTbH CONPOTHBIICHHUS
METAaJUIOB OT TeMIieparypbl. CBEpXIpPOBOIUMOCTb.

DJIeKTpUUECKUil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoauuku. CobcTBEeHHAs! M MPUMECHasl MPOBOJAUMOCTH MOJTYTPOBOJIHUKOB.
CaoticTBa p—n-niepexona. [lomynpoBoaHUKOBBIE TPUOOPHI.

DJIEKTPUUECKUI TOK B paCTBOpaxX M paciuiaBax 3JIEKTPOJIUTOB. DIEKTPOIUTUYECKAS
JUCCOIMAIUA. DIEKTPOIIN3.

DNeKTpuuecKuil TOK B razax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIbHBIN pa3psl.
Monnus. [1na3ma.

TexHuueckue ycTpoiCTBAa U MPAKTUUECKOE NMPUMEHEHUE: aMIEPMETP, BOIbTMETP,
peocTar, UCTOUYHUKH TOKa, 3JIEKTPOHArpeBaTelbHble MPUOOPHI, JIEKTPOOCBETUTEIHHBIC
npuboOphl, TEPMOMETP  CONPOTUBIIEHUS, BAKyyMHBIM  JHUOJ, TEPMHUCTOPHI U
(bOTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN U0/, TaIbBAaHUKA.

Jlemoncmpayuu

N3MepeHnue cuiibl TOKa U HaIIPSKEHUS.

3aBUCHUMOCTb CONPOTUBIICHUS IUJINHIPUUYECKUX TPOBOIHUKOB OT JIJTUHBI, IIIOIIAAH
MOIIEPEYHOr0 CEYEHUsI U MaTepHaIa.

CMelnaHHOE COeAMHEHHE NTPOBOIHUKOB.

IIpsmoe  u3MepeHue  JIEKTpoIBWKyled  cwibl.  Koporkoe — 3aMblkaHue
rajJbBaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO COMPOTHUBIICHHUS.



3aBUCUMOCTb COIIPOTUBIIEHUS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTD JEKTPOIUTOB.

HckpoBoii pa3psan 1 IPOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSS TPOBOJUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomoi

N3yyenne cMemaHHOTO COETUHEHUS] PE3UCTOPOB.

N3mepenue HNEeKTpOABMKYILIEH CHJIBI HCTOYHHMKA TOKA M €ro BHYTPEHHETrO
COTIPOTHUBIICHHUS.

HabGmtonenue snexkrponusa.

Me:xnpeamMeTHble CBA3H

N3yyenne kypca ¢pusznku 6a30Boro ypoBHs B 10 kiacce ocyuiecTBiIsieTcs ¢ y4ETOM
COJIepKaTeIbHBIX MEKIPEIMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH, OMOJIOTUH, XUMUH,
reorpaduu U TEXHOJIOTHHU.

MeoicnpeOmemnvie nouamus, CBSI3aHHbIE C M3YYEHHEM METOAOB HAy4YHOTO
MO3HAHUS: SIBJIEHUE, Hay4yHbIA (akT, rumnoresa, (u3nueckas BEJIUYMHA, 3aKOH, TEOpPHUS,
Ha0JI0/IeHNe, HKCIIEPUMEHT, MOJICJIUPOBaHUE, MOJEIb, U3MEPEHUE.

Mamemamuxka: pelieHue CHUCTEMbl ypaBHEHMM, JMHeWHas (QyHKuus, mapaboda,
runep6osa, ux rpaduku U CBOMCTBa, TPUTOHOMETPUUECKHE (PYHKIMU: CUHYC, KOCHHYC,
TAHT'€HC, KOTAaHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M HX
MIPOEKIIMK Ha OCU KOOPAMHAT, CI0KEHUE BEKTOPOB.

buonocusn: mexanuueckoe JBWKEHUE B KHBOM mnpupone, auddysus, ocMmoc,
TEIUIOOOMEH >KUBBIX OPraHu3MOB (BUIBI TEIUIONEPEAayd, TEIUIOBOE PAaBHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B )KMBOM MPUPOJE.

Xumus: JUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE AaTOMOB M MOJEKYJ, MOJb
BEILIECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B,
ANEKTPUUYECKHUE CBOMCTBA METAIIJIOB, SJIEKTPOJIUTHYECKAs TUCCOLMALINS, TaJbBAHUKA.

l'eocpaghus: BNaxxHOCTb BO3/1yXa, BETPBL, 0APOMETP, TEPMOMETD.

Texnonoeus: mpeoOpa3oBaHHE IBMKEHUN C HCIOJB30BAHHEM MEXaHU3MOB, YU&T
TPEHUs B TEXHUKE, MOJIUIMIIHUKH, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS HUMITyJIbCa B
TeXHUKe (pakeTra, BOAOMET W JApyrue), JBUTATellb BHYTPEHHETO CropaHus, HapoBas
TypOuHa, OBITOBON XOJIOAWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN MOJIYYSHHS] COBPEMEHHBIX
MaTepuaiaoB, B TOM YHUCJIE HAaHOMAaTe€pUajoB, U HAHOTEXHOJIOTHH, DJIEKTPOCTaTUYECKas
3aIlnTa, 3a3eMJICHUE AIIEKTPONPUOOPOB, KCEpOKC, CTPYWHBIA  TIPHUHTEp,
ANIEKTpOHATrpeBaTeIbHbIC IPUOOPHI, HIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHHUKA.






INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS INPOI'PAMMBI 11O ®U3UKE

HA YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenne yueOHoro npeamera «®dusnka» Ha ypOBHE CpEIHEro OO0IIero oOpa3oBaHUs
(6a30BBI  ypPOBEHB) JIOJDKHO OOECMEYUTh JOCTHMIXKEHHE CICAYIOIIUX JIMYHOCTHBIX,
METanpeMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHI

JImgHOCTHBIE pE3yJbTaTBl OCBOCHHS y4eOHOro mpeamera «Du3mka» IOIKHEI
OTpaXkaTh  TOTOBHOCTh M CHOCOOHOCTH  OOyYalOImUXCS  PyKOBOJCTBOBATHCS
chopMuUpOBaHHON BHYTPEHHEW MO3UIIUEH JTUYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUCHTAIIUH,
MO3UTUBHBIX BHYTPCHHHX YOEXKICHHH, COOTBETCTBYIOIIUX TPAIWIIMOHHBIM IICHHOCTSIM
poccuiickoro oOIIecTBa, pacIIUPEHHE >KU3HEHHOTO OIbITa M OMbITa JCSITEIHHOCTH B
MpOIECCe pealn3alyd OCHOBHBIX HAIPaBIICEHWH BOCTHTATENBHON AEATEIHHOCTH, B TOM
YHCIIe B YACTH:

1) rpaaaHCKOro BOCIIUTAHMA:

C(OPMHUPOBAHHOCTh TPAXKAAHCKON TMO3UIMHM OOYyYArOMIEerocss Kak AaKTUBHOTO W
OTBETCTBEHHOT'O WIEHA POCCUHCKOTO OOIIECTBA,

MIPUHITHE TPaJUIIMOHHBIX 00IIIeYeTOBEYCCKUX T'YMaHUCTHYCCKUX "
JIEeMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JCSITETLHOCTh B HHTEPECAX TPAKIAHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYTPABJICHUH B 00pa30BaTEIbHON OpraHU3aINg;

yMEHHE B3aUMOJEUCTBOBATh C COLMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUHU C HX
(GyHKIUSMU U HA3HAYEHUEM;

TOTOBHOCTh K TYMaHUTapHOH U BOJIOHTEPCKOM 1EATEIbHOCTH;

2) NATPHOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTb POCCUMCKON IPAXKIAHCKON UIEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIaM, JOCTHKEHUSIM POCCUMCKHX
y4€HBIX B 00J1aCTH (PM3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBE/ICHNUS,

CIIOCOOHOCTh ~ OIICHMBATh CHUTYalldI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSCh Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM UYHCJIE B
JeSITEIBHOCTU YUEHOT0;

OCO3HaHHE JIMYHOTO BKJIaJa B TOCTPOCHHE YCTOWYMUBOTO OYIyIIEro;

4) 3cTeTH4eCKOro BOCTIHTAHUSI:

ACTETUYECKOE OTHOUIEHHWE K MHpY, BKJIIOYas 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyiero (pu3n4eckon Hayke;

5) Tpy10BOr0 BOCITUTAHHS:

WHTEpEeC K pa3iuuHbiM chepam mnpodeCCHOHANBLHON NesATEeNhbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (UBUKOW W TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymylei
npodeccun U peain30BbIBaTh COOCTBEHHBIE )KHU3HEHHBIC TIJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JacTH (PU3UKH
Ha MPOTSHKECHUU BCEU JKU3HU;



6) 9K0JI0rHYeCKOro BOCIUTAHMS:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYphl, OCO3HAHUE IIO0AIBHOIO XapakTepa
9KOJIOTMYECKUX MTPOOIIEM;

IJJAHUPOBAHUE U OCYILECTBIICHUE JEHCTBUM B OKPYIKAIOIIEH Cpeic HA OCHOBE 3HAHMS
LeJIed yCTOMYUBOIO PA3BUTHSI YEIIOBEYECTBA;

paciiMpeHue OmbITa JESTEIIbHOCTH HKOJIOTMYECKOM HaIlpaBiICHHOCTH Ha OCHOBE
MMEIOLUXCS 3HAaHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpMHUPOBAaHHOCTh MHUPOBO33PEHMS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3NYECKOMN HAYKU;

OCO3HAaHHE IEHHOCTU HAy4YHOU JesATENbHOCTH, FOTOBHOCTh B MpPOLECCE H3y4YeHUs
(U3HUKU OCYLIECTBISTh IPOEKTHYIO U UCCIIEI0BATENbCKYIO ACSITEIbHOCTh MHANBUAYAIBHO U
B IpyIIIE.

METAINIPEJMETHBIE PE3YJIBTATHBI
Ilo3HaBaTe/ibHBIE YHHBePCcAJIbHbIE YYeOHbIe NeliCTBUS
ba3oBbIe JJoruueckue JIelcTBUA:

CaMOCTOSITENbHO (OPMYIMPOBATh U aKTyaJIM3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTpeeNATh LT ACATeIbHOCTH, 3a/1aBaTh apaMeTPhbl U KPUTEPUU UX TOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH UM TMPOTUBOPEYHS B PACCMATPUBAEMBIX (PUINYECKUX
SBJICHUSAX;

pa3pabaTbiBaTh IUIAH pelIEHHUs MpoOjJeMbl C y4€TOM aHalIM3a HMEIOLIUXCS
MaTEPHUAIILHBIX U HEMATEPHUAIIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JESTEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LM,
OLICHUBATh PUCKH MOCIIEACTBAN JEATEIBHOCTH;

KOOPJMHUPOBATh U BBINOJHATH pabOTy B YCIOBHUAX pEalbHOIO, BUPTYaJIbHOIO H
KOMOMHHUPOBAHHOI'O B3aUMOJCHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE ITPH PEILIEHUH KU3HEHHBIX MTPOOIIEM.

ba3oBble ncciieqoBaTebCKHe AeHCTBHA:

BJIaJIeTh HAYYHON TEPMUHOJIOTHEH, KIIIOYEBBIMU MOHATUAMHU U METOJaMH (PU3HUECKOM
HayKU;

BJIaJIETh HAaBBIKAMHU Y4EeOHO-HCCIIEIOBATEIBCKOM W TPOEKTHOM JEATEIIbHOCTH B
oOyacté (U3UKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOHUCKY METOOB
peleHus 3a1a4 GU3NIECKOTr0 COJAepKaHUs, IPUMEHEHHUIO Pa3INUHbIX METOJIOB [TO3HAHMS;

BJIQJIETh BUAAMM JIEATEIBHOCTH IO MOJIYYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIpETalny,
peoOpa3oBaHUI0 M NMPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX CUTYyalUsiX, B TOM YHUCIIE IPH
CO3/IaHUU Y4E€OHBIX MTPOEKTOB B 00JIaCTU (DU3BHKHU;

BBISBIISITh IIPUUMHHO-CIICACTBEHHBIE CBA3M M aKTyaJIM3UpOBATh 3a/ady, BbIABUIATH
TUNOTE3y €€ pEeleHUs, HaXOIUThb apryMEHTHI Ui JI0Ka3aTelIbcTBa CBOMX YTBEPKACHMM,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PELLCHUS;

aHAJIM3UPOBATh IOJYYEHHBIE B XOJE PEIICHHS 337aud pe3yibTaTbl, KPUTUYECKU
OLIEHMBATh X JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;



CTaBUTH U GOPMYITUPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTEILHOMN JACATEILHOCTH, B
TOM YHCJIE TIPU U3YUYEHUU (PUBUKHU;

JaBaTh OLICHKY HOBBIM CUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTD 3HAHUS MO (PU3UKE B MPAKTUUECKYIO 00JIaCTh KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIC UJIEH, IPEAaraTh OPUTHHAIBHBIE TTOJAXObl U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

Pa6ora ¢ undopmanmueii:

BIIQJIETh HaBBIKAMHM TONy4YeHUs UHGopManuu (U3HUYECKOTO COJEpKaHUS U3
WCTOYHUKOB  pa3HBIX THUIIOB, CAMOCTOATENBHO  OCYIIECTBJISITH  IOUCK,  aHAaJu3,
CHUCTEMATH3allMI0 W HMHTEpOpeTanuio HHPOPMAIMKM PAa3IUYHBIX BUAOB U ¢GopM
MpEeACTaBICHUS;

OIICHUBAThH JIOCTOBEPHOCTH MH(OPMAIIUH;

WCIIOJIb30BaTh CpeACTBa MHGOPMAIIMOHHBIX MU KOMMYHHUKAIIMOHHBIX TEXHOJOTHUU B
pelIeHNN KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPTraHU3AIMOHHBIX 3a/lad C COOJIOJICHUEM
TpeOOBaHUN DJPrOHOMHKH, TEXHMKH O€30MacCHOCTH, THUTHEHBI, pPecypcocOepekeHus,
MPaBOBBIX U ITUYECKUX HOPM, HOpM HHGPOPMAITMOHHOM 0€30MacHOCTH;

co371aBaTh TEKCThl (PU3UUYECKOTO COJCP)KAHHUS B PA3IUYHBIX ¢dopmarax ¢ ydéToMm
Ha3HaueHUs WHGOpPMAIMKM U IICJICBOM ayJIuTOpHH, BBIOMpas ONTHUMAIbHYIO (GOpMy
MIpEeACTaBICHUS U BU3YyaTU3aINH.

KomMmyHukaTuBHbIE YHHBepcajibHble Y4eOHbIe JeiiCTBHS:

OCYHIECTBIISITH OOILIEHHE HA YPOKaxX (PU3MKHU U BO BHE-YPOUHOH J€ATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKNA KOH(MIMKTHBIX CUTYalMil U cMsIr4aTh KOH(QJIUKTHI;

Pa3BEPHYTO M JIOTHUHO M3JIaraTh CBOK TOYKY 3PEHHS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMAaHTHOW U WHIUBUIYaIbHOU paboThI;

BBIOMpATh TEMATUKY M METOJIbl COBMECTHBIX JICHCTBUI ¢ yU4ETOM OOIIMX UHTEPECOB U
BO3MOXKHOCTEHN Ka)/10r0 WieHa KOJUIEKTHBA,;

NPUHUMATH 1I€JTM COBMECTHOM NeATEIbHOCTH, OPTaHU30BBIBATH U KOOPIMHHUPOBATH
JEUCTBUS 1O €€ NOCTHKEHUIO: COCTABIATh IUIaH ACUCTBUH, paclpeAensiTh poiid ¢ YYETOM
MHEHUH y4aCTHUKOB, 00CYXIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OIICHMBAaTh Ka4eCTBO CBOErO BKJIaJa M KAKIOTO YYacCTHHKAa KOMAaHJIbl B OOIIMIA
PE3yJNbTAT IO pa3pabOTaHHBIM KPUTEPHUSIM;

npeaaratb HOBbIE MPOEKTHI, OIEHUBAThH UJEH C TTO3UIIUN HOBU3HBI, OPUTHHAILHOCTH,
MPAKTUYECKON 3HAUNMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETUYECKOE MOBEJACHUE B PA3NIMYHBIX CUTYaLHUSX,
MPOSIBJIATh TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIHATHBHBIM.

PeryasiTuBHbIe YHMBeEpCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranuszanmsi:

CaMOCTOSITEIFHO OCYIIECTBIIATh TTO3HABATENBHYIO ICATEILHOCTh B 001acTU (DU3HUKHU U

aACTPOHOMMH, BBISBIIATH MMPOOJIEMBI, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIC 33]1a4H;



CaMOCTOSITEIBHO COCTABJIATH IJIaH PEIIEHUs] paCUETHBIX U KaUECTBEHHBIX 33]1a4, IUIaH
BBINIOJIHEHUSI TPAKTUYECKOW pabOThl € Y4ETOM HMMEIOUIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEAIIOYTECHNN;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacIMpsATh paMKU y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX MIPEANOYTEHUN;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce€0si OTBETCTBEHHOCTH
3a peIIECHNE;

OLICHUBATh NPUOOPETEHHBIN ONBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO JSPYIUIUU B 00JacTU (U3HUKH,
MTOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH MHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B I€ATEIbHOCTb, OLIEHUBATh
COOTBETCTBHE PE3YJIbTATOB LIEISIM;

BJIaZICTh HABbIKAMHU I103HABATENIbHON pEeQIEKCUM KaK OCO3HAHMS COBEpILIAEMBIX
JNENCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHU;

MCIOJIb30BaTh MPUEMBI pedIeKCUU I OLEHKU CUTYAaIlH, BBIOOpa BEPHOIO PEIICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO0 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U ApTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yIbTaTOB JIEATEIbHOCTH;

MPUHUMATH ce0s, MOHMUMAasi CBOM HEJJOCTATKH U JOCTOMHCTBA;

MPUHUMATh MOTHBBI U ApTYMEHTHI IPYTUX MPU aHAJINU3€ Pe3yIbTaTOB JIEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLIMOKH.

B nporecce nocTHXeHUsI IMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMMBbI O (pu3uke
Ul YPOBHSL CpelIHero oomero oOpa3oBaHMs Yy OOy4arolIMXcs COBEPIICHCTBYETCS
AMOLIMOHATBHBIA UHTEIUIEKT, MPEANoNaraouuil chopMUpPOBAaHHOCTD:

CaMOCO3HaHHUS, BKJIIOYAIOIIET0 CIOCOOHOCTh TMOHMMATh CBOE HAMOIMOHAIBHOE
COCTOSIHUE, BUJAETh HANpPABJICHUS Pa3BUTHUA COOCTBEHHOW SMOIMOHAIBHOU cdepbl, OBbITh
YBEPEHHBIM B ce0e;

CaMOpPETyJIMPOBAHMS,  BKIIOYAIONIETO  CAMOKOHTPOJIb,  YMEHHE  I[PUHHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJIEHUE, CIIOCOOHOCTh aTalNTHPOBATHCA K 3MOLMOHAIBHBIM
U3MEHEHUSIM U MPOSBIIATh THOKOCTDb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIlMH, BKJIIOYAIOUIEH CTPEMJICEHHUE K JOCTHKEHUIO LEIU U yCIeXY,
ONTUMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/ISl U3 CBOMX BO3MOKHOCTE;

SMMATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AYMOIIMOHAIBHOE COCTOSIHUE JPYTHUX,
YUUTBIBATH €ro TMpPH OCYIIECTBICHUH OOIICHUs, CIOCOOHOCTh K COYYBCTBHUIO U
CONEPEKUBAHUIO;

COLMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh BBICTPAWBAaTh OTHOLIEHUS C
JIPYTUMHU JIOJIEMU, 3a00TUTHCSI, IPOSIBISITH MHTEPEC M pa3peniaTh KOH(IUKTHI.
HPE/IMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTD y 00YYAIOLINXCS YMEHUM:



JEMOHCTPUPOBAaTh Ha MpUMEpax poilb U MeCTo (U3MKU B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHOU KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B
MPaKTUYECKON JIEATENbHOCTHU JIOCH;

YUHUTHIBATh TPAHMIIBI IPUMEHEHMSI U3YUYEHHBIX (PU3MUECKUX MOJEJNEH: MaTepralibHas
TOUYKa, MHEpLMAJIbHAas CUCTEMA OTCUYETA, a0COIIOTHO TBEPIOE TENO, UACATbHBIN ra3, MOAEIN
CTPOCHHMS Ta30B, XUAKOCTEM W TBEPABIX TEJ, TOYECUHBIA DJIEKTPUUYECKHN 3apsij NpH
perieHnn pU3NUYECKUX 3a/1ay;

pacro3HaBaTh (pU3nYeCcKue SABICHUS (TIPOLECChl) U OOBSICHATH UX Ha OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJIIPHO-KUHETUUECKONW TEOPUU CTPOCHHMSI BEILIECTBA U AJIEKTPOJMHAMUKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE MaJieHuE Tel,
JBIDKEHUE TO OKPYXKHOCTH, WHEPIUsA, B3auMojehcTBHE Tea, auddysus, OpOyHOBCKOE
JBUKEHHE, CTPOCHUE KUJIKOCTEH M TBEPABIX TN, U3MEHEHHEe 00bEMa Tell IpU HarpeBaHUU
(oxyaxkaeHuu), TEIUIOBOE  paBHOBECHE,  HCMApeHUe, KOHJEHCAlus,  IUIaBJICHHE,
KpUCTAJNIM3allMsl, KHUIEHHE, BJIAXXHOCTh BO3/lyXa, IOBBIIIEHUE JaBIIEHUS Tra3a IpU €ro
HarpeBaHUM B 3aKPBITOM COCYyZE€, CBSI3b MEXJAy IapaMeTpaMH COCTOSHUS Ta3a B
M30IPOLECCaX, JICKTPU3aLUs TeJl, B3aUMOJCHCTBHE 3apsI0B;

OMMCHIBATh MEXaHMYECKOe JBWKEHHE, HCIONb3ysl (PU3NYECKHUE  BEJIUYMHBIL:
KOOpJMHATA, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, Crujla, UMIyJIbC Tena,
KMHETUYEeCKas SHEprusi, NMOTEeHLMalIbHAs HEpPrus, MexaHudeckas paboTa, MeXaHHUYecKas
MOIIIHOCTh; MPU ONUCAHUU MPaBUJIBHO TPAKTOBATHh (PU3UYECKUN CMBICI HCIOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAYEHUS U €IWHUIbI, HAXOAUThb (OPMYIIbI, CBS3BIBAIOIINE JIAHHYIO
(bu3MYECKy 0 BEIMYMHY C APYTUMHU BEIIMYUHAMU;

ONMCHIBAaTh W3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIE SIBICHUS, HCIOJIb3Ys
¢dbu3nueckue BENMYUHBL: JaBlIEHHWE ra3a, TeMIlepaTypa, CpelHsis KUHETHYecKas SHeprus
Xa0TUYECKOT0 JIBM)KEHHUSI MOJIEKYJI, CPEIHEKBAAPATUYHASI CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIUIOTHI, BHYTpPEHHss OJHeprusi, paboTa rasza, Kod(h(UIMEHT TMOJIe3HOro JIeHCTBUS
TEIJIOBOTO JIBUTATeNs; MPU OMHCAHUHM MPABWIBHO TPAKTOBAaTh (PU3NYECKUN CMBICI
UCIIOJIb3YEMBbIX BEJIMYUH, UX 0003HAUYECHUS U €AMHMUIIBI, HAXOIUTh (DOPMYJIbI, CBS3BIBAIOIINE
TaHHYIO0 (PU3UYECKYIO BEIHUMHY C IPYTUMHU BEIHMUYUHAM;

ONMCHIBATh HW3YYEHHBIE JJIEKTPUUYECKUE CBOMCTBA BEIIECTBA M DJIEKTPUUECKHUE
saBJeHUS (TPOIECChl), UCMONB3yd (U3MUECKUE BEIMYMHBI: DJICKTPUUYECKUN  3apsij,
ANEKTPUYECKOE II0JIe, HANPSHKEHHOCTh MOJs, MOTEHLHWAal, Pa3sHOCTh NMOTEHIUAIOB; IPH
ONMHMCAaHUU TPABWIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIHOJBb3YEeMbIX BEIMYMH, HX
0003HAUYCHMSI W EIMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIME MAHHYIO (PU3NYECKYIO
BEJINYMHY C APYTUMH BEITUYMHAMU;

aHaTM3UPOBaTh (PU3UYECKUE MPOLIECCH U SBICHUS, UCTIONB3Ys (PU3NYECKHE 3aKOHBI U
MPUHLUIIBL: 3aKOH BcemupHoro tarotenus, |, 1l u Il 3akonst HeroToHa, 3aKOH coXpaHeHuUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPAHEHHsS HUMIYJbCa, NPHUHLMII CYNEPHO3ULUU CHII,
INPUHLMI PABHONPABHUS HMHEPLUUAIBHBIX CHCTEM OTCYETA, MOJIEKYJISIPHO-KMHETHUECKYIO
TEOPUIO CTPOEHUS BEIIECTBA, I'a30BbI€ 3aKOHBI, CBS3b CPEAHEW KWHETUYECKOW 3HEPruu
TEIJIOBOTO  JBM)KEHHUS MOJIEKYJd C aOCONIOTHOW TeMmmepaTypoil, TepBBbId  3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAaHEHHUs AIIEKTPUUYECKOTo 3apsna, 3akoH Kynona, mpu sToMm



pa3anyaTth CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €M0 MaTEMAaTUYECKOE BBIPAXKEHNUE U YCIIOBUS
(rpanu1bl, 007aCTH) IPUMEHUMOCTH;

OOBSACHATHL OCHOBHBIE MPUHLMUIBI JEHCTBUS MAaIlKMH, NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3ianyaTrh yCJIOBUs UX 0€30aCHOTO MCMOJb30BaHUS B IOBCETHEBHOM KU3HH;

BBINIOJIHATH 3KCIEPUMEHTHI 10 UCCIEIOBAaHUIO (PU3NYECKUX SBJICHUNA M MPOLECCOB C
WCIIOJb30BAHMEM TIPSIMBIX M KOCBEHHBIX U3MEPEHHM, mpu 3TOM (HOpMYyIUpPOBATH
npobneMy/3aady W THUIOTE3Y Yy4eOHOTO OKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3
MPENI0KEHHOTr0 000pYyA0BAHHUS, IPOBOJIUTH OIBIT U (POPMYITUPOBATH BHIBObI;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBbIC M3MEPEHUs] (PU3NYECKUX BEIUYHH, MPU ITOM
BBIOMpATh ONTUMAbHBIA CIIOCOO M3MEPEHUSI U HCIIOJIb30BaTh U3BECTHBIE METOMABI OLEHKU
MIOTPEIIHOCTEN U3MEPEHUN;

MCCIIeIOBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMHU BEIMYMHAMHU C HUCIOJb30BAHHEM
MPSIMBIX U3MEPEHHM, TP ITOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATh PE3yIbTAThI
MOJIYYEHHON 3aBUCUMOCTH (DU3MUECKMX BEJIMYMH B BHJE TaONMIl U TpaduUKOB, JeyaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEeI0BAHUS;

coOnrofaTh npaBuia 0e30MacHOro TpyJa MpH MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOT0 JKCIEPUMEHTa, Y4eOHO-UCCIEA0BATENBCKOM M MPOEKTHOM JIeATEIbHOCTU C
MCIOJIb30BAaHUEM HU3MEPUTENbHBIX YCTPONCTB U J1abOpaTOPHOTO 000PYTI0BAHMUS;

pemath pacu€THble 3a/JaYd C SIBHO 3alaHHOM (QU3MYECKOM MOMAENbI0, HCIOJIb3YS
¢bu3nueckue 3aKOHbl M TPUHIUIBIL, HAa OCHOBE aHajiu3a YCIOBUS 3a/adyd BbIOUpaTh
(bu3MYECKyI0 MO/JIENb, BBIIEIATh (PU3NUECKUE BETUYUHBI U (POPMYJIIbI, HEOOXOIUMBIE IS €€
pelIeHus, TPOBOAUTH pacy€Thl W OLEHUBATh PEAITBHOCTh IMOJYYEHHOTO 3HAueHUs
(bu3nUecKoil BEINUNHBI,

peliaTh KavyecTBEHHBbIE 3a/lay: BBICTPAaWBaTh JIOTUYECKH HEMPOTHUBOPEUUBYIO
LENOYKY PAaCcCyX ICHHUI C OMOpod Ha U3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE
SIBJICHUS,

UCIIONIb30BaTh MPU pEHIeHUH Y4eOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUU JUI TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAILIMH U TIPECTaBICHUS yUeOHOU U
HAYYHO-TIONYJIIPHOW MHGPOpPMAIIUH, MOTYYEHHOW M3 Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOIyYaeMyI0 HHPOPMAIHUIO;

MPUBOJUTh TPHUMEPHl BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE MPOILIECCOB OKPY)KAIOIIETO MHpA, B Pa3BUTHE TEXHUKU U
TEeXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 1O (U3MKE B TOBCETHEBHOM >KU3HU s
obOecrieueHnst 0€30MacHOCTH TMpu  oOpamleHud ¢ npubopaMd U TEXHUUYECKUMU
YCTPOUCTBAMH, JUISI COXpPaHEHHS 3/I0pOBbSI M COONIOZACHHUS HOPM HKOJOTHYECKOTO
MOBEJICHUS B OKPYIKAIOIIEH CPEJIE;

paboTaTh B TpyIie C BBITOJHEHWEM Pa3IUYHBIX COIMAIBHBIX POJICH, TUIaHUPOBATH
paboTy TpyMIIbI, PallMOHATILHO PACTIPEENIATh O0S3aHHOCTH U IUIAHUPOBATH ACSITEILHOCTh B
HECTaHJAPTHBIX CUTYaIUsX, aJlEKBATHO OIEHUBAThH BKJIAJ KaXKIOTO U3 YYACTHUKOB TPYIIITHI
B pellIeHHe pacCMaTpUBaeMOi MPOOIEeMBbI.



IHOYPOYHOE IIVIAHUPOBAHHUE
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A p https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 26.09.2023 | bubmmoreka [JOK
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NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

9 CYIIEPIIO3UIINY CHI. BTopon 3akon 02.10.2023
YHep H p 3 https://m.edsoo.ru/ffOc3be8
HrroToHa 17151 MaTepruaTbHON TOYKU
Tpernu 3axkod HerotoHna misa bubnuoreka IHOK
10 p a 03.10.2023 3
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
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HOIMoTEKA
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P https://m.edsoo.ru/ff0c3d00
CKOPOCTH
Cuia octu. 3akoH ['yka. Bec bubmuoreka IJOK
12 yrpyr Y 10.10.2023 | PHommorexa L
TeIa https://m.edsoo.ru/ff0c3el8
Cuia tpenus. KoaddbunuenT tpeHus.
13 Cuna czn OTI/IBJIe}(IbI/I(l;)I pu ,I[BI/IE(GHI/II/I 16.10.2023 bubmorexa LOK
P P A https://m.edsoo.ru/ff0c3f76
Tena B )KUIKOCTH MIIH ra3e
[TocrymarensHOE U BpaIlaTeIbHOE
14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. 17.10.2023 bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cumsl. YcnoBus o https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,
CHCTEMBI MaTEPHAILHBIX TOYEK. bu6 K
15 P 23102023 | Duommorera IO
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
Paborta 1 MOIITHOCTH CHJIBL.
Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
16 24.10.2023
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOI SHEepTrun
17 [loTreHunanbHas sHeprus. 07.11.2023 | bubmmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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[ToTrenumansHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

13.11.2023

bubmmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopnast pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

14.11.2023

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

20.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

21.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

27.11.2023

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

28.11.2023

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp

04.12.2023



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 05.12.2023
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa
CpellHEHl KHHETUYECKOW SHEPTUH b K
26 ped P 11.12.2023 | DHomuorera IO
JBAKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI 12.12.2023
JlabopaTtopHnas pabota
«MccnenoBanme 3aBUCUMOCTH MEXK
28 A w 18.12.2023
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»
N3omporiecchl B UI€allbHOM ra3e u ux bubmuorexa [JOK
29 port 8 19.12.2023 | Duommorera If
rpaduvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOAMHAMUYECKOU CUCTEMBI U
criocoObl e€ m3MeHenust. KommuecTro bubmuorexa [JOK
30 25.12.0023 | Dromoreka Ll
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPTHsI OJTHOATOMHOTO HUJI€aTbHOTO
rasa
bubnuoreka [JOK
31 Buapl Teronepenaun 26.12.2023
A pel https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIleCTBA. Eu6 OK
nonroTeKa
32 KonnuecTBo TETUIOTHI pu 08.01.2024 1
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc
IlepBblii 3aKOH TEPMOJUHAMUKHU U €TO b K
33 P prioa 09.01.204 | DrOmmorera LO
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ff0c5efc
34 HeoOGpatumocTs nporeccoB B 15.01.2024 | bubamnoreka [{OK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII1/ TerumoBoi

bub6mmorexa [{OK

35 16.01.2024
MAaIlIUHEI https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KITJ] 22.01.2024
DKOJIOTHYECKHE MTPOOIEMbI
37 23.01.2024
TETIOIHEPTEeTUKH
38 O6o0matomuii ypok «MoutekynsipHast 59 01.2024 bubnuorexa [JOK
¢uznka. OCHOBBI TEPMOIUHAMUKID o https://m.edsoo0.ru/ff0c6938
KonTponbHas paborta o teme Bu6 LIOK
nonmoTexa
39 «MonexynsapHas ¢usuka. OCHOBBI 30.01.2024
yp ¢ https://m.edsoo.ru/ff0c6a50
TEPMOTTHAMHKHU»
ITapooOpa3zoBaHue U KOHICHCAIHA. bubanorexa IIOK
40 p p a . 05.02.2024 1
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS U OTHOCUTEIbHAS Eu6 10K
noInoTEKA
41 BJIAKHOCTH BO3ayxa. HaceIIeHHBINA 06.02.2024
X B https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u
aMopdHEIe Teaa. AHU30TPONUA bu6 OK
42 Pd P 12.02.2024 | PrOmoTexa Il
CBOMCTB KpHCTasLioB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpEeMEHHBIC MaTePUATBI
[InaBneHne U KpUCTAIU3AIHA. Eu OK
43 V nenpHasg TEIIOoTa IJIaBJIEHUS. 13.02.2024 nbnnotexa 11
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 VYpaBHEHUE TEIIOBOroO OajaHca 19.02.2024
p https://m.edsoo.ru/ff0c6820
OJexTpu3anug Tel. DIeKTPUIECKUN b K
45 pu3san P 50.02.2024 nommoreka 11O

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc
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3apsI0B

[IpoBOIHUKH, TUATEKTPUKHU U

bubmmorexa [{OK
46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS 26.02.2024
YHpOBOL P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
B3aumoencrBue 3apsiioB. 3aKkoH Eub 110K
HOINOTEKA
47 Kymnona. TouedHBIW YJIEKTPUUECKUA 27.02.2024
Y P https://m.edsoo.ru/ff0c6ced
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
noud. [IpuHIMnO cyrepro3unuu b K
48 PHHIHI CYEpTOsHI 04.03.2024 | PromaorexallO
ANEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nos. Tloterruan, PasHocTs 05.03.2024 | PrOmaorexa [OK
: ) R https://m.edsoo.ru/ff0c6f00
IOTEHI[MAIOB
[TpoBOAHMKHN W AUDIIEKTPUKH B
50 3JIEKTPOCTATUYECKOM II0JIE 11.03.2024 bubmorexa LOK
p ' R https://m.edsoo.ru/ff0c7018
JluanekTpuyueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexrpoeMkocTs. KoHIeHcaro 12.03.2024
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO Eu6 10K
noInoTEKa
52 KOHJIEHCcATOpa. DHEPrus 3apsyKeHHOTO 18.03.2024
A p p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
JlaboparopHas pabora "U3smepenue
53 PaTOPHA P pet 19.03.2024
ANEKTPOEMKOCTH KOHCHCATOpA
[IpyuHIMIT NENCTBUSA U IPUMEHEHNE
KOHJEHCATOPOB, KOITUPOBAILHOTO
54 8 p p 01.04.2024

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
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3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

02.04.2024

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

0.5

08.04.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenmna

09.04.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

15.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTh

16.04.2024

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

22.04.2024

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
IpUMecHast MpoBoAUMocTh. CBOKCTBA
p—n-nepexoxaa. [lomynpoBoHUKOBBIE
npubOpHI

23.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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DNEeKTPUYECKUH TOK B PaCTBOpaXx U

62 pacruiaBax 3JIeKTPOJIUTOB. 1 59.04.2024 bubnmoreka [JOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DNEeKTPUYECKUU TOK B razax.
CaMOCTOSITeNTbHBIN U bubmmorexa [{OK

63 . 1 30.04.2024
HECaMOCTOSTEIbHBIN pa3psa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 06.05.2024 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edso0.ru/ff0c86fc
0e30MacHOCTH
0606 i

65 OO0 YPOK 1 07.05.2024 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o teme

66 <<9neKTpOCTaT1:IKa. [TocTostHHBII 1 13.05.2024 bubnuoreka [IOK
3neKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pe3epBHblit ypok. KonTposibHas 1 14.05.2024 bubnunoreka [JOK
pabota o Teme "INeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBubIit ypok. O600maromui ypok 1 20.05.2024 bubnunoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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