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HHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma 1no ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHEro oOLiero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE IIOJOXEHMH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTenbHOI porpaMMmel, ipenctaBieHHbX B DI'OC COO, a takxke ¢ yu€ToM deaepanbHOn
paboueil mporpaMMbl BOCIUTAHUS M KOHLENLIUY NpenoAaBanus yueOHoro npeamera «Pusmnka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Copnepxanue nporpamMMbl 10 (UM3MKE HampaBlIeHO Ha (HOPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENbHOCTHOrO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM ®I'OC COO k mIaHUpPyEeMBbIM JIMYHOCTHBIM, IPEIMETHBIM U METaNpeIMETHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEaTU3alMM MEXIIPEIMETHbBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yabTaThl OCBOSHHS Kypca (PU3UKHU: TUIHOCTHBIC, METAalpeIMETHBIE, IPEeMETHBIE (Ha 6a30BOM

YPOBHE).

[Tporpamma o (pus3MKe BKIIOYAET:

IUTAaHUpPYEMbIE PE3YNbTaThl OCBOCHMSI Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM YHCIE
peIMETHBIC PE3yAbTaThI MO ro/laM O0yUYeHUSs;
coniepkanue yueObHoro npeamera «Ou3nkay 1mo rogam 00ydICHHsI.

®du3nka Kak Hayka 0 HanboJiee 00MUX 3aKOHAX MPUPOIBI, BEICTYIIAs B KA4eCTBE YIeOHOTO
npeaMeTa B LIKOJIEe, BHOCUT CYLECTBEHHBIH BKJIJ B CUCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOIIUN MJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XuMHel, Ouonorue, gusmdeckoir reorpadueir u acrpoHomueil. Mcnonp3oBaHue M akTUBHOE
npUMeHeHHe (pU3NYecKUX 3HaHUH ONpeiessieT XapakTep 1 pa3BUTHE Pa3HOOOPAa3HBIX TEXHOIOT UM
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJIYYEHHS HOBBIX MAaTEpUajOB C
3aJJaHHBIMH CBOMCTBaMHU U Ipyrux. Mzydyenue Gpu3nku BHOCUT OCHOBHOM BKJIaJ B (hopMupoBaHue
€CTECTBEHHO-HAYyYHOU KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAaHHE YMEHUN NPUMEHSTh
HAaYYHbII METO/] MO3HAHUSI ITPH BHIMOJIHEHUH UMHU Y4E€OHBIX UCCIICIOBAHUIA.

B ocHOBY kypca ¢u3MKH A1 YPOBHSI CPEIHEr0 00IIero o0pa3oBaHus MOJNOXKEH Pl HIIEH,
KOTOpPbIE MO’KHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU ¢ HEW KypC SBJISIETCS JIOTMUECKHU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hU3UKH.

Hoes eenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuall Kypca pU3UKU 00beTMHEH BOKPYT
¢busznueckux Teopuil. Bexymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSX MaT€pUH, BELIECTBE U IOJIE.



Hoes cymanumapuzayuu. E€ peanuzanus mpeanosaraeT HCIOIb30BaHUE T'YMaHUTAPHOTO
noTeHuuana Gu3nueckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOIIECTBa, a
TaK)XK€ C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU U KOJIOTHUYECKUMU MTpoOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc GU3uMKu npemnonaraeT 3HakOMCTBO C ITUPOKUM
KPYroM TEXHHUYECKHUX U TEXHOJOTUYECKUX MPHUIIOKEHUH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oKonocuzayuu pealu3yercsa IOCPECACTBOM BBCACHHA JOJIEMCHTOB COACPIKAHMA,
MOCBSAIIEHHBIX YKOJIOTHUSCKUM HpOGJIeMaM COBpPCMCHHOCTH, KOTOPLIC CBA3aHbI C PAa3BUTUCM
TCXHUKU U TeXHOHOFHﬁ, a TaKXKe O6CY)KI[CHI/I$I npo6neM pairuoOHAJIbHOI'O IIPUPOJAO0ITIOJIB30BAHUA U
HKOJIOTMYECKOM 0€30IaCHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKM Ha YpOBHE CpenHEero oOIero oOpa3oBaHHA
SBIISAIOTCS (U3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKType HOCTPOCHHS
¢usnyeckoil Teopuu, poiaM (QYHIAMEHTAIBHBIX 3aKOHOB M TPHHIMIIOB B COBPEMEHHBIX
MNpEACTaBJICHUAX O IPUPOAC, I'PpaHHULAX NPHUMCHUMOCTH TeoprI, JJIs1 OIIMCaHHuA C€CTCCTBCHHO-
Hay4YHBIX SIBJICHUI U IPOIIECCOB).

CucTeMHO-IIeSTENIbHOCTHBIN MOIX0 B Kypce (DU3UKU peaqn3yercs Mpexae BCEero 3a CUET
OpraHu3alluy SKCIIEPUMEHTAILHON JeSTeTbHOCTH oOydarontuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKKH — ITO UCMOJIB30BAHUE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIECPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (PU3NKE OOBEAMHCHBI B OOMIMIA CITMCOK
YUECHHUYECKUX TPAKTUYECKUX paboT. BeijencHue B yka3zaHHOM IepeyHe 1abopaToOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS W OIEHKH, OCYIIECTBISCTCS YYaCTHHKaAMH 00pa30oBaTEIILHOTO
nporiecca UCXOs U3 0COOCHHOCTEH TUIAaHUPOBAHUS U OCHAICHUs KabuHeTa (usuku. [Ipu sToM
oOecrieunBaeTcs OBJIQZCHHE OOYYaAIOUIMMHCS YMEHHUSIMHU IPOBOJAUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAHHS 3aBUCHUMOCTEH (PH3MUECKUX BEIUYMH M IOCTAHOBKY OIBITOB IO IPOBEPKE
MMPCAJIOKCHHBIX TUIIOTES.

bonbiioe BHUMaHUE yIenseTcs pelieHrI0 pacu€THBIX U KaueCTBEHHBIX 3aj1ad. [Ipu sTtom
JUI pacu€THBIX 3a/1a4 IPUOPUTETOM SBISIIOTCA 3a/1a4M C SIBHO 3a/laHHON (pU3HUECKON MOJIENbIO,
MO3BOJIAIOIINE IPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJTHOTO pa3jielia Kypca,
TaK M MHTETpUpPYs 3HAHUS M3 Pa3HBIX pasfenoB. s KadecTBEHHBIX 3ajady MPHOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE TMpOTEeKaHWs (PU3MYECKUX SBICHUM M TPOIECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbIOOpa (u3MuUecKod MOAETH A CUTyallMM MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBaHuamu PI'OC COO k MaTepuanbHO-TEXHUYECKOMY
obecreueHno yaeOHoro mpoiecca 0a30BbIi ypOBEHb Kypca PU3UKH Ha YPOBHE CPETHETr0 00IIEero
00pa30BaHUs JIOJDKEH M3ydaThCsl B YCJIIOBHUSX MPEIMETHOro KaOuHeTa (PU3MKM WM B YCIOBHAX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO NWKIa. B kaOuHere Gu3nku
JIOJDKHO OBbITh HeoOxonumoe jabopaTopHOoe 0O0OpyIOBaHHE JUIS BBHIOJHEHHS YKa3aHHBIX B
nporpaMMe 1o (Gpu3rKe yIeHHYECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIHOHHOE 000pY/I0BaHHE.

JeMoHCTpanmioHHOe 00opynoBaHue (HOPMHUPYETCS B COOTBETCTBUU C IPUHITUIIOM
MUHUMAJIBHON OCTaTOYHOCTH M 00ECIeurBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B MPOrpaMMme Mo
q)HSI/IKe KIIFOUEBBIX HeMOHCTpaLII/Iﬁ IJId HUCCICOOBAHUA H3YYaCMBIX SIBICHUN U mponeccos,
OIMIOUPUYECKUX U (DYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMEHEHHIA.

JlaGopaTtopHoe 000pyAOBaHHE ISl YYEHUYECKUX MPAKTUYECKUX paboT (OpMHUPYETCs B BUJE
TEMaTUYeCKHX KOMIUIEKTOB U oOecneunBaeTcs B pacuéTe OJHOrO0 KOMIUJIEKTa Ha JABYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPaTOPHOrO OOOPYIOBAaHMS JOJKHBI OBITh



MOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIb30BAHUH AHAJIOTOBBIX W HU(POBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LHU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH OeIIsIMU U3YUCHUA (1)I/ISI/IKI/I B O6H_[CM 06p330BaHI/II/I SABJIAKOTCA:

dbopMHpOBaHHE HHTEpEca M CTPEMJICHUS OOYyYaronIuXcsi K HAyYHOMY H3yYEHHUIO IPUPOJIBI,
pa3BUTHE UX WHTEIUIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pPa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJIC TTO3HAHMS U (DOPMUPOBAHUE HCCIIE0BATEIBLCKOTO
OTHOUIEHUS K OKPYKAIOIIHUM SIBJICHUSIM;

(dhopMHUpPOBaHKE HAYYHOTO MHUPOBO33PECHHS KaK Pe3ysibTaTa U3yUYeHHsI OCHOB CTPOSHHUS MaTePUU U
(byHIaMEHTAIBHBIX 3aKOHOB (DU3HKHY;

dbopMHUpoBaHKE YMEHUN OOBSICHATH SIBJICHUS C UCIIOJIB30BaHWEM (DHU3NYECKUX 3HAHWHM M HAYYHBIX
JIOKa3aTebCTB;

dbopMHUpOBaHKE TPEACTABICHUN O POIU (U3MKHU JJIsS Pa3BUTHS JIPYTUX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TUX Ieei o0ecreurnBaeTCsl PEHIeHHEM CIEAYIOMIMX 3aJad B IPOLEcce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHus:

nproOpeTeHne CUCTeMbI 3HAaHUH 00 00X (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYAs MEXaHHUKY, MOJIEKYJISAPHYIO (HU3UKY, SJICKTPOJAMHAMHKY, KBaHTOBYIO (GHU3UKY U
AIIEMEHTHI aCTPOPUIUKH;

dbopMHpOBaHHE YMEHUIl NPUMEHSTh TEOPETHYECKHE 3HaHUs Uil OOBSACHEHUS (DU3NYECKUX
SBJICHUH B IPUPOJIE U JUIS IPUHATHUS PAKTUYECKUX PEIICHU B IOBCEIHEBHOM KU3HU;
OCBOCHME CIIOCOOOB PEIICHUs PA3IMYHBIX 3ajay C sIBHO 3aJJaHHOI (U3HUeCcCKOi MoieNbIo, 3a/1a4,
HOAPa3yMEBAIONINX CAMOCTOATENIFHOE CO3JaHue (PU3MYECKOM MOJeNN, aJeKBaTHOW YCIOBHUSIM
3ajiauy;

NOHMMaHWe (HU3MYECKUX OCHOB M NPUHIUIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

OBJIAJICHUE METOJAMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUA UM TNPOBEACHUA  (PU3HMUECKUX
HKCIEPUMEHTOB, aHaJW3a M HHTepHpeTanuu WHQPOPMALUU, ONpeAeTeHUs JIOCTOBEPHOCTH
HOJy4EHHOTI'0 Pe3ysbTara;

CO3JaHME YCIOBUH I pa3BUTHS YMEHHH IPOEKTHO-HUCCIIEN0BATENbCKOM, TBOPYECKON
JeSITEIbHOCTH.

Ha uzyuenue ¢usuku (0a3oBbiii ypoBeHb B 10 kmacce — 68 uvacoB (2 vaca B HEZEIN0),
[Tpennaraemelii B mporpamme Mo (u3Mke nepeueHb JaOOpaTOPHBIX U MPAKTUYECKHX pPaboOT
SBJISIETCS PEKOMEHJIOBAaHHBIM, YYMTENb JIeJIaeT BBIOOP MPOBEICHUs JTabOpaTOpHBIX PabOT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXxcs.



COJAEP/KAHUE OBYYEHUA

10 KUIACC

Pazgen 1. ®u3uka 1 MeTObI HAYYHOT'O MO3HAHUS

®usnka — Hayka o mpupone. Hayunble MeToabl Mo3HaHUs OKpysKarouero mupa. Ponb
9KCIIEPUMEHTA U TEOPHUH B MpoIliecce MO3HAHUS MPUPOAbL. DKCIIEPUMEHT B (DU3HKE.

MogenupoBanue ¢u3n4ecKux siBlIeHUM U mpoueccoB. Hayunble runoressl. dusndeckue
3aKOHBI M TEOPUHU. I'paHuIIbI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUS.

Pomp m mecto ¢usuku B (QOpMHpPOBaHUM COBPEMEHHON HAaydyHOW KapTHHBI MHUpa, B
IIPAKTUYECKON NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHasoroBsle ¥ MU(GPOBBIC U3MEPUTEIILHBIC TIPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pasznea 2. MexaHuKa
Tema 1. Kunemamurka

Mexannueckoe paBmxkeHHE. OTHOCUTENBHOCTb MEXAaHHYECKOro JBMkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemenienne, CKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepI/IaJ'[BHOI\/'I TOYKH, UX HNPOCKHOHWHU HA OCH CUCTCMbI KOOpPJUWHAT. Crnoxenue HCpCMGHICHI/Iﬁ u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE NpsSMOJUHEHHoe ABWKeHHe. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEIICHUS MAaTEPUAIBHON TOYKH OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaACHUSI.

KpuBonuneliHoe naBwxkeHue. J[BWkeHHE MaTE€pUaIbHOM TOYKHM TIO OKPYKHOCTH C
MTOCTOSIHHOM 10 MOYJIIO CKOPOCTBIO. YTJI0Bast CKOPOCTh, TMHEHAsA CKOpocTh. [lepruoa u yactora
oOpartenust. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHu4eckue ycTpoucTBa U MPAKTUYECKOE IIPUMEHEHHUE: CIIUIOMETP, IBUKEHHUE CHAPSIOB,
LIEIIHBIE U PEMEHHBIE IIEpeIayn.

Jlemoncmpayuu



Mogens cucteMsl OTCUETA, HIUTFOCTPALUS KHHEMAaTHYECKUX XaPAaKTEPUCTUK JIBHKEHUS.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIOIb30BAaHUEM IIPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpoIeHHOr0 O/ YTIIOM K TOPU30HTY M TOPH30HTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO M ECHUs.

Hanpasienue CKOpOCTH IIPHU IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue HepaBHOMEPHOI'O IBU>KEHMS C LIEJIBIO ONPEAEIICHUS MTHOBEHHOM CKOPOCTH.

HccenenoBanue COOTHOIICHUS MEKY ITYTSIMH, IPOMICHHBIMU TEJIOM 3a IOCIEA0BATEIbHbBIE
paBHBIE IIPOMEXKYTKH BPEMEHM IIPM PAaBHOYCKOPEHHOM JIBUJKEHUHU C HA4aJbHOW CKOPOCTBIO,
paBHOM HYIIIO.

W3yuyenue ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

N3yueHue ABMKEHUS Teja, OpOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunumn otHocuTenbHOCTH ['anuned. [lepBoiit 3akoH HptoToHa. MHEpLIManbHbIE CUCTEMBI
oTCcuYéTa.

Macca Ttena. Cwuna. [lpuHuun cynepno3unuu cui. Bropoit 3akon HeroTona st
MaTepUalibHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTepUalibHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buabl Tpenus (mokost, CKoibxkeHus, kaueHus). Cuia tperust. Cyxoe tTpenue. Cuna
TPEHMsI CKOJIbXKEHUS U cuia TpeHus nokos. Koadpduuuent tpenus. Cuna conpoTUBICHUS TpU
JIBDKEHUH TeNa B )KUJKOCTH WJIU rase.

HOCTyrIaTeJ'ILHOC " BpalllaTCJIbHOC ABUKCHUC a0COJIFOTHO TBép)IOFO TCI1a.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpalicHu. IIneyo cunsl. YciaoBus PaBHOBCCHUA TBépI[Ol"O
TCIa.

TexHudeckue YCTpOﬁCTBa U MPAKTUYCCKOC IPUMCHCHUC. TMOAIIUIIHUKHU, JIBUKCHUC
HNCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBiieHne MHEpLHH.



CpaBHEHME Macc B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT AeQOopMariui.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U NAJACHUU.
CpaBHEHHE CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.
VYcnoBus paBHOBeCUs TBEPAOTO Tena. Buapl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
N3ydeHue aBuKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHKAMOUIMX B MPYKHHE M PE3UHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue yciioBuil paBHOBECHUS TBEPJIOTO TeJla, UMEIOILET0 OCh BPAIICHHUS.
Tema 3. 3aKkoHbl COXpaAHEHUA 8 MEXAHUKE

I/IMHy.TIBC MaTepHaHBHOﬁ TOYKH (Tena), CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. I/IMHyJ'IBC CHJIBI U
N3MCHCHHUEC UMITYJIbCA TCJIA. 3akoH COXpPaHCHUA UMITYJIbCA. PeakTuBHOE ABMKCHUE.

Pabora cunel. MOIIHOCTE CHIIBL.

Kunerndeckass sHeprus MarepuaabHOM TOukH. Teopema 00 M3MEHEHMM KHHETUYECKOM
DHEPIHH.

[TorenunanbHas 3Heprus. [loTeHManbHas sHeprus ynpyro Ae(popMUPOBaHHOMN PY>KUHBI.
[TorennuanbHas sHeprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

HOTGHI_II/IaHBHBIe N HCIIOTCHIMAJIBHBIC CHIIBI. CBs3b pa6OTH HCIIOTCHIUAJIBHBIX CHJI C
H3MEHCHHEM MEXaHHISCKOM SHEPTHUU CUCTEMBI TCIIL. 3akoH COXpaHCHUMA MEXaHUYECKOM OHCPIUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHME: BOAOMET, KONEP, NPYKUHHBINA
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu
3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMKEHUE.



[lepexon moTeHNIMAIbHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydeHne aOCONOTHO HEYNPYroro yjaapa C IMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI ¢ M3MEHEHHUEM MEXaHMYECKOW SHEpPruu Tella Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipHasi pM3MKa M TePMOJUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE ITOJIO’KEHHS MOJIEKYJIIPHO-KHHETUUECKOW TEOPUH U MX ONBITHOE 0OOCHOBAaHUE.
Bbpoynosckoe amwkenue. Jnddysus. Xapakrep ABIKEHHS U B3aNMOACHCTBHS YaCTHUI] BEIIECTBA.
Mozenu cTpoeHus Ta30B, KHUJIKOCTEH U TBEPABIX T U 00BICHEHUE CBOICTB BEIIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mmosekyil. KonnuectBo Bemectsa. [loctosHHas ABorajpo.

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

Mogenbs uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KMHETHYECKONH TEOpUU
ujeanpHOro rasa. AOCOJIOTHasg TemIepaTypa Kak Mepa CpeJHEl KHUHETHYECKOH SHepruu
TEIUIOBOTO JBMKEHUs yacTull ra3a. [llkana remnepatyp KenbBuna. ['a30Bble 3aK0HBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporieccsl B UACaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe mnpencTaBieHUE M30IPOLECCOB: HM30TEpPMa, HM30X0pa,
n3o0apa.

TexHU4eCKHe yCTPOMCTBA U TPAKTUUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnBITHI, TOKa3bIBAIOIINE JUCKPETHOE CTpOEHHE BemecTBa, ¢ortorpaduu MOIEKYI
OPTraHUYECKUX COCTUHECHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH)KCHHS.

Mopnens onsira IlITepHa.

OnbIThI, JOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.
Monens, MIUTIOCTpUpPYIOLIAs IPUPOLY JaBJIEHUS ra3a Ha CTEHKH COCyZa.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECChI.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi



OrnpeneneHne Macchl BO3yXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpPEeHHMH 0O0BEMa
KOMHAaTBI, 1aBJICHUS U TEMIIEpaTyphbl BO3AyXa B HEH.

HccnenoBanue 3aBUCMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT'o Ta3a.

Tema 2. Ocnoevl mepmoounamuku

Tepmoannamuueckasi cuctema. BHYTpeHHsIsI SHeprus TEPMOAMHAMHMYECKON CHCTEMbI U
crocoOb! e€ u3meHeHus. KonndyectBo TemioTsl U padora. BHyTpeHHss SHEprusi 0lHOATOMHOTO
uJealbHOro ra3a. Bujpl Teronepeiayu: TEIIONPOBOAHOCTh, KOHBEKIIUS, U3JIydeHHE. Y IeTbHas

TEIIOEMKOCTh BEIIECTBA. KomndecTBO TENIOTH IIpu TCIuIonepeaayc.

[Tonsitue 06 annabaTHOM Mpouiecce. [lepBolit 3akoH TepmoguHamMuku. [IpuMenenue nepBoro
3aKOHA TEPMOJMHAMHUKH K U3ompoleccam. I padudeckas nHTeprperanus padboTs rasa.

Bropoii 3akoH TepMoanHaMuku. HeoOpaTuMOCTh POIIECCOB B IPUPO/IC.
TemoBeie MamuHbl. [TpuHIMIBI AelicTBUA TEIIOBbIX MaluH. [IpeoOpa3zoBanus 3HEpruu B
TeTuIoBBIX MamnHax. KoadduuuenT nonesznoro neiictBus TemnoBoit mamunbl. L{ukn Kaprao u ero

K03(1)(1)I/II_[I/ICHT IIOJIE3HOI'O I[CﬁCTBPIH. OKOJIOTUYECKHE HpO6JI€MBI TCIIJIOOHCPI'CTHUKMU.

TexHuueckue YCTpOﬁCTBa U MPaAKTUYCCKOC IIPUMCHCHHEC: [BUTATCIIb BHYTPCHHCTO
CropaHus, OBITOBOM XOJIOAWJIbHUK, KOHAUITUOHECD.

Jlemoncmpayuu

W3meHeHnne BHYTpEHHEW JHEPruy Tejla TPH COBEPIICHHH pPadOTHI: BBUIET MPOOKH U3
OYTBUIKH TIOJ] ICHCTBHEM CIKATOTO BO3yXa, HarpeBaHue dpupa B JATYHHOU TPYyOKe TyTEM TPEHUS
(BUICOIEMOHCTpALIHS ).

H3meHeHre BHYTpEHHEH dHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO31yXa (OMBIT C BO3AYITHBIM OTHUBOM).

Monenu mapoBoi TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPAHUsl, PEAKTUBHOTO JABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsoi

N3mepenne yaenbHON TeMITOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuwiecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u koHaeHcanus. Vicnapenue u kuneHue. AGCOMIOTHAS U OTHOCUTETbHAsS
BIIQXKHOCTHh BO31yxa. HacelmeHHsll map. YaenpHas TemioTa mapooOpa3oBaHus. 3aBUCHMOCTh
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUSI.

TBépmoe Teno. Kpucrannmmyeckue u amopdHbie Tena. AHH30TPONHS CBONCTB KPUCTAILIOB.
Kunkue kpucramisl. CoBpemeHHble Marepuansl. [lmaBieHne w Kpuctaum3anus. Y IejbHas

TCIJIOTA IJIaBJICHU . CYGJII/IMaLII/IH.

ypaBHCHI/IC TEIUIOBOro OallaHca.



TexHuueckue ycTpoicTBa M NPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U ICUXPOMETP,

KaJIOPUMETP, TCXHOJIOTUH MOJYUCHHUA COBPEMEHHBIX MaTCPpHUAIOB, B TOM YHUCJII€ HAHOMATCPHUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM JaBJICHUHU.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIIMYECKOTO BEIIECTBA.
JleMoHCTpanusi KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

I/I?,MepeHI/Ie OTHOCHUTEIBbHOM BIaKHOCTH BO3yXxa.

Pa3nes 4. DinekTpoamHaMmuka
Tema 1. Inexkmpocmamuka

OnekTpu3anusi Teln. ONeKTpuueckuil 3apsa. JlBa Buga dJIEKTPUUECKUX 3apsJOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIPOBOJHUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO0 3aps/a.

B3aumoneiicteue 3apsgoB. 3akoH Kymnona. TodeuHblil snekTpuueckuil  3apsi.
Onekrpuueckoe mnose. HanpsokéHHocTh anekTpuueckoro noss. IlpuHumn cynepnosunuun

ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTHU IEKTPUYECKOTO MOJIA.

Pabora cui anekrpocratuueckoro nosns. [lorennuan. Paznocts norennuanos. IpoBogHuku
U IU3JIEKTPUKH B 3JIEKTPOCTATHUECKOM 1oJe. JludnekTpuueckasi IpOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DNEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATopa. DHEprus
3apsHKEHHOTO KOHZEHCATOopA.

TexHu4eckue yCTpOMCTBA U IPAKTHUYECKOE IPUMEHEHHE: DIIEKTPOCKOI, JIIEKTPOMETD,
AJIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MIIEHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu
VYCeTpoiCTBO M MPUHIAI AEHCTBUS dJIEKTPOMETPA.
B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TE.

SJ'ICKTpI/ILIeCKOC IOJIC 3aps’KCHHBIX TCJI.



[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TOJIE.
DneKTpocTaTHUeCcKast 3alluTa.
JIN3IIeKTPUKY B JIEKTPOCTaTUYECKOM I10JIE.

3aBHCHMOCTD BHGKTpOéMKOCTI/I IJIOCKOI'0 KOHACHCATOPA OT IJiomaau IiIaCTuH, paCCTOAHUA
MCKAY HUMHU U I[HI-)HGKTpH‘-IGCKOfI IMPOHUIIACMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEKTPUUECKU TOK. YCIIOBUS CYIIECTBOBAHUS 3JEKTPHUUECKOrO TOKa. MICTOUHMKHM TOKa.
Cuita Toka. [1locTOSSHHBIH TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LenH.

SJIGKTpI/ILICCKOG COIIPOTUBJICHHC. Y aennHOE COIIPOTUBJICHUC BCIICCTBA.
HOCJIGIIOBaTeJII)HOe, napaajiCjbHOC, CMCIIAHHOC COCAMHCHUE IPOBOJHHUKOB.

Pabota snextpuueckoro Toka. 3akoH [xoyns—JIenia. MOIMIHOCTD 3JEKTPUYECKOTO TOKA.

DIEeKTPOABUKYIIAs CHUJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA. 3akoH Oma st
MOJIHOM (3aMKHYTOM) 3siekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

3J'I€KTpOHHa$I IMPOBOAUMOCTD TBépI[I)IX METaJI0B. 3aBUCUMOCTh COIMPOTUBJICHUA MCTAJLJIOB
OT TCMIICPATYPHI. CBCpXHpOBO,Z[I/IMOCTB.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TNpHUMECHas MHPOBOJUMOCTh MOJIYHPOBOJHHKOB.
CgoiictBa p—Nn-nepexoaa. [lonynpoBoJHUKOBBIE TPHOOPHI.

DNeKTpUYecKHii TOK B pacTBOpax W pacijiaBaX dJIEKTPOJHUTOB. ODIEKTPOIUTUYECKAS
JUCCOITHAITUS. DIEKTPOJIN3.

DnexkTpuueckuil Tok B razax. CaMoCTOATENbHBIA U HECAMOCTOATEIbHBIN pa3psaa. MoaHus.
ITna3zma.

TexHu4eckue yCTpoiCcTBa U MIPAKTUUECKOE IPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTar,
UCTOYHUKHM TOKa, DJEKTPOHArpeBaTelibHble MPHOOPHI, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI,
TEPMOMETP  CONPOTUBIIEHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPHl U  (DOTOpPE3UCTOpHI,
IIOJIYIIPOBOJHUKOBBIN JUOJ, TAJIbBAHUKA.

Llemoncmpayuu

I/IBMCPCHI/IC CHJIbI TOKA U HAIIPSZKCHUS.



3aBUCHUMOCTh COIIPOTUBJICHUA MNUWIMHAPHUYCCKUX IMPOBOAHUKOB OT [JIHWHBI, IIJIOIIAAU
IMOIIEPECUYHOTO CCUCHUSA U MaTCpHUaa.

CwMmenranHoe COCIUHCHHUE ITPOBOJHUKOB.

[Ipsamoe m3MepeHue 3neKTpoABMKYLIEH cuibl. KopoTkoe 3amblkaHHE IajbBaHMUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 31EKTPOJIUTOB.

W ckpoBoii pa3psaa U NpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSS TPOBOJAMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

N3yuenune cMemaHHOro COeIMHEHHS PE3UCTOPOB.

N3mepenne 3eKTpOoABMKYIIEH CHIIBI ICTOYHUKA TOKA U €r0 BHYTPEHHETO COTIPOTUBIICHHUS.

Habmroienue snektpomnusa.

MexnpeaMeTHbie CBSI3H

Uzyuenue xypca ¢usuku 0O6a3zoBoro ypoBHsS B 10 kjacce OCyIIECTBISIETCS C y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Meswxcnpeomemuvie noumamus, CBSA3aHHBIE C W3YYEHHEM METOJIOB HAYYHOTO TO3HAHUS:
sBIIEHUE, Hay4YHBIH (hakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHUEe CUCTEMbI YpaBHEHUH, THHEHAs (QyHKIMS, Tapadoiia, Turnepooa,
uX rpaduKy U CBOWCTBA, TPUTOHOMETpHUECKHUE (PYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTaHTeHC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M WX MPOEKIUU HA OCH KOOPJIUHAT,
CJI0’)KE€HHE BEKTOPOB.

buonocus: Mexannueckoe TBUKEHHE B JKUBOW mpupoje, Auddysusi, ocMoc, TEI1ooOMeH
JKUBBIX OPTaHU3MOB (BH/IbI TEILJIONIEPEIAYH, TEIJIOBOE PABHOBECHE), SJIEKTPHUUECKHUE SBICHUS B
JKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TeJN, XUIKOCTEH W Ta30B, AJIEKTPUUYECKUE
CBOMCTBA METAJIJIOB, AJICKTPOJIMTHYECKAS TUCCOIIUAIINSI, TalbBaHUKA.

Teoepagpus: BNaxxHOCTh BO3yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonozcus.: mpeoOpa3oBaHUE NBMXCHHUH C UCIIOIH30BAHUEM MEXAaHU3MOB, YUET TPEHUS B

TEeXHHUKE, TMOJIIUITHUKH, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs HUMIyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM



XOJIOIUIIbHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJIyYEHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE
HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIOIWMH,  JJEKTpOCTaTHYeCKass  3allluTa,  3a3eMJICHUe
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEp, AJIEKTPOHArpeBaTeNbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEINIbHBIE IPUOOPBHI, FAJIbBAaHHKA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «@Pu3nka» Ha ypOBHE CpPEJHEro OOIIero oOpa3oBaHMS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbI

JIMdHOCTHBIE Pe3yJbTaThl OCBOCHHS ydeOHOro mpeamera «Du3uka» IOJKHBI OTPaXKaTh
TOTOBHOCTb M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OpPHEHTAlMWA, TO3UTUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacIIMpeHHE >KU3HEHHOTO OIMBITa U ONbITA JCATCIBHOCTH B MPOIECCE pPeain3allid OCHOBHBIX
HaIpaBJICHUN BOCITUTATEIHHOM IEATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaskIaHCKOr0 BOCIUTAHMA:

Cc(OPMUPOBAHHOCTh  TPAXKAAHCKOM TO3WUIMU  OOy4aromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPAJUIMOHHBIX OOIEYETOBEUECKUX T'YMAaHUCTHUECKUX M JIEMOKPATUYECKUX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSTENLHOCTh B HHTEpEcax Tpa)KJIaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIIEHUH B 00pa30BaTEILHOM OpPraHU3aInu;

YMCHUC B3aHMOHeﬁCTBOBaTB C COHHUAJIBHBIMH HWHCTUTYTaMHU B COOTBETCTBUHU C HX
q)YHKI_II/IHMI/I N Ha3HA4YCHUEM,

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIbHOCTH;
2) NIAaTPHOTHYECKOTO BOCTTUTAHUSI:
c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTH)KEHHUSIM POCCHHCKUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:



c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ’TUUECKOT0 TIOBE/ICHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYallMI0 U IPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYACH HA
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YKCJIE B J€ATEILHOCTH YYEHOTO;

OCO3HAHHUE JIMIHOTO BKJIaa B IIOCTPOCHHUE YCTOMYHUBOTO OYIyIIETO;
4)3¢TeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MUPY, BKIIOUYAs 3CTETUKY HAYYHOTO TBOPUYECTBA, MIPHUCYIIETO
(bu3HIECKOI HayKe;

5) Tpy10BOro BOCIIMTAHUS:
MHTEPEC K pasInuHbIM chepam mpodecCHOHATBHOM eI TEILHOCTH, B TOM YHCIIE CBSI3aHHBIM
C (GU3HMKOW W TEXHHWKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymyiieidl mpodeccuu u

PCAIN30BbIBATH COOCTBEHHBIC JKU3HCHHEIC IIJIaHBbI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO U CamMoO0pa3oBaHUIO B 00JacTH (PU3UKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHUS S

C(i)OpMI/IpOBaHHOCTB 9KOJIOTUYECKOM KYJIbTYpbI, OCO3HAHHC Ir100aabHOTO XapakKTepa
OKOJOIHYCCKHX HpO6J'ICM;

IUTAHUPOBAHME U OCYILECTBIEHUE JEMCTBUM B OKPYXKAIOLIEH CpeJie HA OCHOBE 3HAHUS LIETIEH
YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA;

pacimpCHue OIlblTa JACATCIBbHOCTH 9KOJIOTMYECKOM HaIlpaBJICHHOCTH Ha OCHOBC
HMEIOIIUXCS 3HaHUM O (1)I/IBI/IK€;

7) HEHHOCTH HAYYHOT'0 O3HAHHUS:

C(OPMHPOBAHHOCTE  MHUPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTH (PU3HYECKON HAYKH;

OCO3HAaHUEC IICHHOCTU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTL B ITPOLICCCE U3YUYCHUA (1)I/I3I/IKI/I
OCYIICCTBJIATE MPOCKTHYIO U UCCIICAOBATCIIBCKYIO ACATCIIBHOCTD MHAUBUAYAJIBHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE H1eHCTBHUS

Ba3zoBble jornyeckue qeiicTBud:



CaMOCTOSITENIbHO (OPMYJUPOBAaTh M aKTyalH3UpOBaTh MpobiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OonpeacIATh HEIN ACATCIBHOCTH, 3a4aBaTh MapaMETPbl U KPUTCPUU UX JOCTHIKCHU A,
BBIABJIAATh 3aKOHOMEPHOCTH U ITPOTHBOPEYNA B paCCMaTPpHUBACMBIX (1)I/ISI/I‘I€CKI/IX SIBJICHUAX,

pa3palaThIBaTh IUIaH pPeLIeHUs MPoOIeMbl ¢ yUETOM aHANIM3a UMEIOUINXCA MaTepUaIbHBIX U
HEMaTepUalbHBIX PECYpPCOB;

BHOCHUTBb KOPPEKTHBBI B JACATCIBHOCTH, OLCHHBATH COOTBCTCTBUC PE3YJILTATOB LCIIAM,
OLICHUBATb PUCKU HOCHGI[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPJAMHUPOBAaTh M BBIIOJHATH pabOTy B YCJIOBHUSIX pPEAJbHOT0, BHUPTYaJIBHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BUBATb KPCATUBHOC MBIIIJICHUC ITPU PCIICHUHU JKHU3HCHHBIX HpO6.]'IeM.
ba3oBble nccienoBarebCcKue AeiCTBHUA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHCH, KIIFOUEBBIMHU TIOHATHUSMH W METOJAMH (PU3NUCCKOM
HaYyKH;

BJIQJIETh HaBBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKONM M MPOEKTHOM JeATeIbHOCTH B 00JACTH
¢bu3nKH, cCIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJIOB PELICHUS 3a/1a4
(U3UYECKOTO CoJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BUJAMHU JICATEIBHOCTH IO TOJYYEHHUIO HOBOT'O 3HAHMS, €r0 WHTEPIpPETalNH,
peoOpa3OBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYAIUIX, B TOM YHCIIE MPU CO3IaHUU
y4eOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBIIATH TIPUYMHHO-CJICICTBEHHBIE CBSI3M W aKTyaJlM3UPOBATh 3aJlady, BBIJIBUTATh
TUIIOTE3Y €€ PelIeHMs], HAXOAUTh ApTyMEHTHI JJI JJOKA3aTelIbCTBA CBOUX YTBEPKICHUH, 3a7aBaTh

rapamMeTpsl ¥ KpUTEPUH PELLCHNS;

AHAJIU3UPOBATH MOJIYUCHHBIC B XOAC PCIICHUS 3aJa4r PE3YIbTAThl, KPUTHYCCKU OLICHUBATDH
X JOCTOBCPHOCTD, IPOrHO3UPOBATE USMCHCHUC B HOBBIX YCIIOBUAX,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHON JEATENbHOCTH, B TOM
qucie IPU U3y4eHUH (PU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLIEHUBATh IPUOOPETEHHBIHN OMBIT;

YMEThb MEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 0071aCTh )KU3HEACITEILHOCTH;
YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEIAraTh OPUTMHAIBHBIC TOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMyCKAIOIINE albTePHATUBHBIEC PEILICHUSI.

Pabora ¢ nnopmanmeii:



BJIAJICTh HaBBIKAMU IOJIydyeHHs] MHGOpMALHUU (PU3NUECKOrO COJEpPKAHUSA U3 HCTOYHHUKOB
pa3sHbIX THIIOB, CaMOCTOSTENBHO OCYIIECTBJIATh IOMCK, aHAJIW3, CUCTEMATHU3ALMIO U
MHTEpIpEeTannio HHPOPMALUHU PAa3TMYHBIX BUJOB U (OPM MpE/ICTaBICHHUS,

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIb30BaTh CPEJCTBAa MH(DOPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PELLICHUN
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OpPIraHU3ALMOHHBIX 334a4 C COONIOAEHUEM TpeOOBaHUI
SPrOHOMHUKH, TEXHUKH OE30IacCHOCTH, TUTUEHBI, pecypcocOepexeHns, MPaBOBbIX M ATHYECKUX
HOPM, HOpM MH(OPMAIIMOHHON 0€30I1aCHOCTH;

CO3/1aBaThb TEKCThl (DU3MUYECKOrO COJEpXkKaHUA B PA3IMYHBIX (opMmaTax C yu&€ToM

Ha3Ha4YeHUs THGOPMAIUH U LIEIIeBON ayAUTOPUHU, BBIOHPAsi ONTUMAIIbHYIO (POpMY MpencTaBIeHUS
Y BU3yaJU3alliu.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBHUS:
OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOM AEATEIbHOCTH;
pacro3HaBaTh NPCANOCHIIKHU KOH(bJII/IKTHI)IX CI/ITyaIII/Ifl U CMATYaTh KOH(i)JII/IKTI)I;

pa3BEPHYTO W JIOTUYHO H3jIaraTh CBOIO TOYKY 3PEHHS C HCIIOJb30BAHHEM SI3BIKOBBIX
CPEJCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BBIOMPATh TEMATUKY M METOJIbl COBMECTHBIX ACWCTBUI C y4€TOM OOMIMX WHTEPECOB U
BO3MOYKHOCTEHN Ka)KIOr'0 YJI€Ha KOJUIEKTUBA;

IPUHUMATh LEIU COBMECTHOM JIESATENBbHOCTH, OPraHU30BbIBATH U KOOPIAUHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACTIPEAEIISTE POJIU C YYETOM MHEHUM

YYaCTHUKOB, 00CYX/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OLICHMBATh KaYeCTBO CBOETO BKJIa/a M KaXKJIOr0 YYaCTHHKA KOMaHJbl B OOIIMNA pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeayaraTb HOBBIE ITPOEKTHI, OLEHMBATh HJEU C IO3ULHUHM HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBIATL TIIO3UTUBHOC CTPATCTHYCCKOC TMOBCACHUC B PA3JIMUYHBIX CHUTyallUAaX,
IMMPOSABJIATE TBOPUYECTBO U B006pa)KeHI/Ie, OLITH WHUIIUATHBHBIM.

PerynsiTuBHbIC YHUBEpCAJIbHbIE Y4eOHbIE 1efiCTBUSA

Camoopranusauus:



CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATENbHYIO JEATEIbHOCTh B 00JacTH (PU3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATh IUTAH PEIICHUS Pacu€THBIX M KAa4eCTBEHHBIX 3a/ady, IJIaH
BBITIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPENOYTEHUM;

JIlaBaTh OIEHKY HOBBIM CUTYaIIHSIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeJIaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATH €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
peLIeHuE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CII0COOCTBOBATH (1)OpMI/IpOBaHI/IIO U IMIPOSBJICHUIO SpYAUIIUU B obnacTu (I)I/ISI/IKI/I, IIOCTOSIHHO
MOBBIIIATE CBOM 06paSOBaTCHBHBIﬁ n Ky.]'IBTypHBIfI YPOBCHbB.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JAaBaTb OLCHKY HOBBLIM CUTYyalUAM, BHOCUTb KOPPCKTHBBI B ACATCIBHOCTH, OLICHUBATDH
COOTBCTCTBUC PCIYJILTATOB LECIIAM;

BJIaJACTHh HaBbIKaMH IMO3HABATCIIFHOM peq)JIGKCI/II/I KaK OCO3HaHHWs COBCPIIACMBIX I[GflCTBI/Iﬁ u
MBICJIMTCIIBHBIX ITPOLICCCOB, UX PCIYJIBTATOB U OCHOBaHI/If/'I;

UCTIOJIB30BaTh MPUEMBI peIIEKCHUU JIJIsl OLICHKH CUTYaIH, BEIOOpA BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

INPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

NpUHUMATD ce0sl, TOHMMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTHX IIPHU aHAIM3€E PE3yNIbTaTOB AEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B nponecce noctukeHus: IMUHOCTHBIX PE3YJIbTaTOB OCBOEHUS NMPOTrPaMMBbI 10 (GU3KKE NI
YPOBHSI CpeAHEro obuiero oOpa3oBaHusi y oOydyarOIIMXCsl COBEPIIEHCTBYETCS 3MOIMOHAIBHbIH

WHTEJUICKT, MPEe/oIaraomuii copMupoBaHHOCTD:

CaMOCO3HaHH1A, BKIIOYAarOOICro CITOCOOHOCTH ITOHHMMATh CBOE OSMOIIMOHAJIBHOE COCTOSHUC,
BUJCTH HAIIPABJICHUA PA3BUTHUA COOCTBEHHOM 3MOIIMOHAILHOM C(I)epBI, OBITH YBCPCHHLIM B 0666;

CaMOpETYJIMPOBaHMS, BKIIIOUYAIOILIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a cBOE MOBEJIEHHE, CIIOCOOHOCTh aJITallTUPOBATHCS K AMOLIMOHAIBLHBIM U3MEHEHUSIM U MTPOSBIATH
TMOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHKECHHIO L€ M YCHEXYy,
ONTUMU3M, HHULIIMATUBHOCTb, YMEHHUE JEHCTBOBATH UCXOS U3 CBOUX BO3MOXKHOCTEH;



SMIATHH, BKJIIOYAIONIEH CHOCOOHOCTh MOHHMMATh AMOLIMOHAIBHOE COCTOSIHHE IPYTHUX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUH OOLIECHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKHUBAHUIO;

COLMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBaTh OTHOIIEHUS C JPYTUMHU
JFOAbMU, 3200TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenus B 10 kiacce npeqMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPax pojib U MeCTO (U3UKU B (POPMUPOBAHUH COBPEMEHHOM
Hay4YHOM KapTUHBI MMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YUUTBHIBATh TPAHUIIBI MPUMEHEHUS U3YYEHHBIX (U3NYECKUX MOJIENIEH: MaTepuaibHas TOUKa,
MHEepLHaIbHas cUCcTeMa OTCUYETA, aDCOIIOTHO TBEPAOE TENO, WCANIbHBIN ra3, MOJAENIHU CTPOEHUS
ra3oB, KUAKOCTEH M TBEPMABIX Tell, TOUCUHBIH AIEKTPUUECCKHUI 3aps]] IPH PelIeHUU (PU3NIECKIX
3a/1ay;

pacnio3HaBaTh (U3NYCCKUE SBJICHHS (IIPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETHYECKON TEOpUM CTPOEHHUS BEIIECTBA U AJICKTPOJUHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJMHEWHOE [BIM)KEHHE, CBOOOJHOE TaJeHuEe Tell,
JBUKCHHE 10 OKPYXHOCTH, HHEPITUS, B3auMoieicTBUE Tel, uddy3us, OpOyHOBCKOE ABUKCHHE,
CTpOEHHE KUIKOCTEH U TBEPIBIX Tell, N3MEHEHUE 00bEMa TeN MPH HArPeBaHHUH (OXJIAKICHUH),
TEIJIOBOE pPAaBHOBECHE, HCIIApEHUE, KOHJEHCAIUs, TUIABJIICHUE, KPHUCTAIIU3AIMS, KUIICHHE,
BJIQYKHOCTh BO3/yXa, OBBIILICHUE JABJICHUS ra3a [PU €ro HarpeBaHUM B 3aKPBITOM COCY/E, CBS3b
MEXJly MapamMeTpaMu COCTOSIHMSI ra3a B H30Ipolieccax, 3JIEKTpU3alus Tell, B3auMOJEHCTBUE
3aps1/i0B;

OTUCBHIBATh MEXAHWYECKOE JBMKEHHME, UCHOJb3ysd (U3UYECKUEe BEIMYMHBI: KOOPAWHATA,
yTh, NEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHjla, UMIYJIbC Teld, KMHETHYECKas
SHEprus, NOTEHIMaJbHAs SHEPIrHs, MeXaHudeckas paboTa, MeXaHHYECKas MOILHOCTb; IpH
ONMCAHUU MPABUIILHO TPAKTOBATh (PU3NYECKUI CMBICIT HCTIONIb3YEMbIX BEJTMUNH, X 0003HAUEHUS
U €IUHMIIBI, HAXOAUTh (POPMYIIBI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUMHY C IPYTUMHU
BEJIMYUHAMU;

ONKCHIBATh HW3YYECHHBIE TEIUIOBbIE CBOWCTBA TEI W TEIUIOBBIE SIBJICHUS, HUCIOJIbB3YS
¢usnyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEeprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBaApaTU4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThl, BHYTPEHHSISI dHEprusi, padora rasza, Kod(p(UIMEHT MOJIEe3HOro JEHCTBUS TEIJIOBOTIO
JIBUTATEIS; IPU ONMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UUYECKHI CMBICI UCIIOIb3YEMbIX BEIUYHH,
uX O0O0O3HAYEHWS U EIUHMIBI, HAaXOIUTh (QOPMYJbI, CBS3BIBAIOLIUE JAaHHYIO (QU3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMYNHAM;



ONKCHIBATh M3YyYEHHBIC DIEKTPUYECKUE CBOMCTBA BEILECTBA M DJJICKTPUYECKUE SIBICHUS
(mporecchl), UCTONIb3ysl (PU3NUECKUE BEITUUMHBL AJIEKTPUUECKUM 3apsii, JIEKTpUYECKoe oI,
HAnpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICI MCIIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M EIUHULBL
yKa3bIBaTh ()OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUYMHY C JPYTUMH BEITMUYNHAMH;

AHATM3UPOBATh (PU3UUYECKUE TPOIECCHl U SIBICHUS, UCTOIB3Ysl (U3NYCCKUE 3aKOHBI H
MPUHIMIIBL: 3aKOH BcemupHoro Ttsrotenus, |, |1 u Il 3akonsr HproToHa, 3akoH coxpaHeHUs
MEXaHHYECKON SHEPTuu, 3aKOH COXPAHEHUS MMITYJIbCA, TIPUHIIUI CYNEPIIO3UIIMHA CUJI, TIPUHIIUTT
PaBHONPABUsI MHEPIMAIBHBIX CHCTEM OTCUETA, MOJCKYIISIPHO-KMHETHYECKYIO TEOPHIO CTPOCHHUSI
BEIIICCTBA, TAa30BBbIC 3aKOHBI, CBS3b CPEIHEH KUHETUYECCKOW HHEPTHH TEIUIOBOTO JIBHKEHUS
MOJICKYJI C a0COJIFOTHOW TeMIlepaTypo, MEPBBI 3aKOH TEPMOJWHAMHKH, 3aKOH COXpPaHCHHUS
AIIEKTPUUYECKOTO 3apsia, 3aKoH KyinoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (POPMYITHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOEe BBIPAKEHHE U YCIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

00BACHATH OCHOBHBIE IIPUHIUIIBL I[GﬁCTBHH MalllMH, HpI/I60pOB N TEXHUYCCKHUX YCTpOﬁCTB;
pasiiniaTth yCJI0BUA UX 0e30IaCHOT0 MCIIOIL30BAHUS B IMOBCEAHEBHOM KU3HU,

BBITOJIHATH JKCIIEPUMEHTHI 10 HCCIEIOBAaHUI0 (U3WYECKUX SIBICHHUH W TIPOILIECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHHUH, TpU 3TOM  (OPMYIHPOBATH
npobaeMy/3agauy ¥ rMInoTe3y yueOHOro 3KCIepuMeHTa, COOMpaTh yCTaHOBKY U3 IPEJIOKEHHOTO
000py10BaHus, IPOBOAUTD ONBIT U (POPMYIHPOBATH BBIBOJIBL;

OCYIIECTBIISITh TPSIMbIE M KOCBEHHBIE HW3MEPEHUs (HU3MUECKUX BEIWYHH, TPH OTOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABl OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

HCCIICO0BAaTh 3aBUCUMOCTHU MCIKAY (1)I/I3I/I‘-I€CKI/IMI/I BCJIIMYMHAMHU C UCITOJIb30BAHUCM IIPSAMBIX
H3M€p€HPII>i, IIpyU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (l)I/IKCI/IpOBaTL PE3yIbTAaThl HOHy‘I@HHOﬁ
3aBUCHUMOCTH (1)I/I3I/I‘-ICCKI/IX BCJIMYHH B BUJC Ta6JII/III u Fpa(l)I/IKOB, ACJIaTh BBIBOJLI ITO pE3yJibTaTaM
HUCCICOOBAaHUA,

coOuoiaTh MpaBwia 0€30MacHOrO TpyJda MpH NPOBEICHUM HCCIEAOBAaHUI B pamKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTENIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JAOOPaTOpHOro 000pyI0BaHuUS;

pemath pacy€THble 3aJaud C SIBHO 3aJaHHOM (PU3MYECKOW MOJENbIO, HCIOJIb3YS
(bu3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIM3a YCIOBHS 337a4 BIOUPATh (PU3HUECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMUMHBI U (QOpMYJbl, HEOOXOIUMBbIE IJs €€ peleHus,
HPOBOJUTH PAcUEThl U OLIEHUBATh PEAIbHOCTH MOIy4YE€HHOI0 3HAUeHUs (PU3HMUECKON BETUYHMHBI;

pemarh KauyeCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUMBYIO IIENOUYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,

UCIIOJIb30BaTh MPH PELICHNH YUeOHbIX 3a7a4 COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOIOTUH
JUIsL TIOMCKAa, CTPYKTYpUPOBaHUS, HWHTEPIPETalMd U TPEJCTaBICHUS Yy4eOHOW U Hay4dHO-
HOMYJSPHON HH(POPMAITUH, TOJTyYEHHON U3 Pa3JINYHbIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
MOJTy4aeMyto HHPOPMAIHIO;

MPUBOJIUTH MPUMEpPHI BKJIAJa POCCUMCKHX U 3apyOE€KHBIX YUYEHBIX-(U3UKOB B Pa3BUTHE
HayKHd, 00BbSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 10 (PU3UKE B TOBCETHEBHOM KU3HU JIJ1s1 00€CTIeUeHU S
0€30MacHOCTH IpU OOpALEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPOMCTBAMHU, JJIsi COXPaHEHUs
3JI0POBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B IrpyIIle C BBINOJIHEHUEM PA3IMYHbBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH U IUIAHUPOBATh JIEATEIIBHOCTh B
HECTAaHJAPTHBIX CUTYalMSAX, aJ€KBATHO OLICHMBATh BKJIAJ KAKJIOTO U3 YYaCTHUKOB I'PYIIIBI B
peleHne paccMaTpruBaeMoi pooIIeMBl.



No HaunmenoBanue pa3nenoB u Tem KommuectBo yacos DnekTpoHHBIC (IU(PPOBBHIE
/1 IPOrpamMMBbl Beero| KoHTpombHbic TlpaxTiicckue o0Opa3oBaTenbHbIE PECYPC
paboThI paboThI
Paznen 1. DU3UKA U METO/Ibl HAYYHOI'O IO3HAHUSA
1.1 ||®usuka u METOABI HAYYHOTO 2 [[BubmuoTexa [JOK
HO3HAHUS https://m.edsoo.ru/7f41bf7:
Uroro no pazueny 2
2.1 ||[Kunemaruka 5 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41bf7:
2.3 ||[Iunamuka 7 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41bf7:
2.4 ||3aKOHBI COXpaHEHUS B MECXaHUKE 6 1 1 [[BubmmoTeka LIOK
https://m.edsoo.ru/7f41bf7:
Wroro mo pazneny 18

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 ||OcHOBBI MOJIEKYIISPHO- 10 1 [[bubmuoteka [IOK
KHHETUICCKOU TEOpUH https://m.edsoo.ru/7f41bf7:
3.2 ||OCHOBBI TEPMOJIUHAMUKH 10 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41bf7:
3.3 ||ArperaTtHble COCTOSIHHS BEIICCTBA. 4 [[bubmuoteka [IOK
®da3oBbIC TIEPEXOJIBI https://m.edsoo.ru/7f41bf7.
Uroro no pazneny 24
4.1 |9nexTpocTaTuka 10 1 [[BuGmmoTeka LIOK
https://m.edsoo.ru/7f41bf7:
4.2 |[IocTOSHHBIH PMEKTPUUECKUHN TOK. 12 1 [[BubmuoTexa [JOK
ToKM B pa3IU9IHBIX CpeIax https://m.edsoo.ru/7f41bf7:
Hroro no pasneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I1O 68 3 4
I[MTPOI'PAMME
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IHEPEYEHD MHTEPHET-PeCypcoB

Ilepeuens MHTEpHET-pECYPCOB,
IIOJIE3HBIX I OPTaHU3ALUU

No . M
i YPOYHOU U BHEYPOUYHOU Knacc KommenTapun
JeATEeIbHOCTH 1O npeaMery (B 7-9-
X KJ1accax)
1 Enunas xommekiys nugpoBbIx 10 denepanbHOE XPAHUIUIIE
o0pa3oBaTeIbHbBIX PECYPCOB Enunol koyekiuu
http://school- U POBBIX
collection.edu.ru/catalog/ 00pa30BaTeIILHBIX PECYpCOB
2 ®denepanbHbIl LEHTP 10 [Ipoext ®LIMOP HanpasneH
nH()OPMAITMOHHO- Ha pacrpoCTpaHEHUE
o0pa3oBaTeIbHBIX PECYPCOB AJICKTPOHHBIX
http://fcior.edu.ru/catalog.page 00pa3oBaTeIbHBIX PECYpCOB
1 CEPBHUCOB JIJIS BCEX
YPOBHEW U CTYIIEHEHN
00pa3oBaHus
3 Caiit- «nemeHTapHast pU3UKa 10 OO6pazoBaTebHBINA CAUT 1O
http://elfiz.ru/ busnke
4 Caiit- «Knacc!nast pusuka nis 10 CaiT BXOJUT B KaTaJIOT
J0003HATETBHBIX) «O0pa3oBaTeNbHbIE PECYpPChI
http://class- CeTU-UHTEPHET IS
fizika.narod.ru/index.htm OCHOBHOT'O O0IIIETro U
cpeaHero (IoJHOro) oOI1Iero
00pa3oBaHUsD)
5 Caiit- «Duzuka.ru» 10 Kiny6 nst yaureneit pusuku,
http://www.fizika.ru/index.php ydamuxcs 7-9 KJIaccoB M MX
pOJIUTENECH
6 Caiit- Pemry EI'D, cniam TIA 10 OO6pazoBaTeNbHBIN OPTAT
http://phys.reshuege.ru/ IS TIOATOTOBKHU K
http://phys.sdamgia.ru/ DK3aMEeHaM
7 Caiit- InternetUrok.ru 7-11 | OOpa3oBaTenbHBIN TOPTAIT -
http://interneturok.ru/ru Buneoypoku o oCHOBHBIM
MpeaIMeTaM IIKOJIbHOM
TPOTPAMMBI
8 Caiit- «Bess ®U3UKA» 7-11 JIlaHHBIN pecypc TOMOXKET
http://www.all-fizika.com/ 3¢ (PEKTUBHO U UHTEPECHO
u3y4atb QU3MKY
9 Caiit- «®uzuka s abutypuenta» | 10-11 | Caifr qyst abutypueHTOB, IS
http://www.abitura.com/#1 BBIITYCKHUKOB IITKOJIBI,
caarommx Gu3nKy
10 CailT- «QneMeHTbI» 10 [TonynspHbIil cailT 00

http://elementy.ru/physics

3JIEMEHTApHOM HAayKe
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11 CalT- «OTKPBITBIN KOJIEIK» 7-10 VY4eOHbIe KOMITBIOTEPHBIE
http://www.physics.ru/ KypChl KOMITAHUH
OU3MKOH
12 Caiit- «TeachPro.ru» 7-11 | MyabTUMEINIHBIN yueOHbIN
http://teachpro.ru/course2d.aspx?id kypc TeachPro ms
c=12015 IITKOJTbHUKOB U
a0MTYpPUEHTOB
13 | Caiit- «IHTEepHET-OMUMIIUA/IBI TIO 11 CallT OTKPBITBIX HHTEPHET-
busuke» ONUMIHUAJ 1o Qpu3uKe 1 7-
http://distolymp?2.spbu.ru/olymp/ 11 kmaccoB
14 Caiit- «Kypnain KBAHT» 7-11 Hayuno-nomymnsipHbIit
http://www.kvant.info/old.htm (bu3HKO-MaTeMaTHYCCKHIA
KYpHaJ IJis1 IIKOJIbHUKOB U
CTYJICHTOB
15 Caiit- «Poccuiickui 7-11 Komnekuus "EcTtecTBeHHO-

00111600pa30BaTEIbHBIN OPTAT
http://experiment.edu.ru/

Hay4HBIE SKCIIEPUMEHTBI"
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