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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOr0 ypoBHS Ha YpPOBHE CPEIHETO OOIIETro
o0Opa3oBaHus pa3pabOTaHa HA OCHOBE MOJIOKEHHN U TpeOOBaHUU K pe3yJibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOW MporpamMmsbl, npejactaBieHHbIX B DI'OC
COQO, a Taxxke c¢ yuéroM enepaibHOM paboyeil mporpaMMbl BOCHUTAHUS U
KOHLIENLIMK TpenojaBaHus ydeOHoro npeamera «Pusuka» B 00pa3oBaTEIbHBIX
OpraHu3aLusIX Poccuniickon denepanum, peann3yoImuX OCHOBHBIE
00pa3oBareibHbIE POrPAMMBI.

Copepxanue mnporpaMmbl 1O (U3MKe HampaBieHO Ha (opMupoBaHUe
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
oOydeHnu ux ¢u3nuke Ha 6a30BOM YpOBHE HAa OCHOBE CHCTEMHO-JIESATEIHHOCTHOTO
nonxona. IIporpamma mo ¢usuke coorBerctByeT TpeboBanusim ®I'OC COO
IJJAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pe3yJbTaTaM
o0Oy4eHHs, a TakKe YYUTHIBAET HEOOXOAMMOCTbh peaU3alUU MEXKIPEIMETHBIX
CBs3e (DM3HKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH TMpeaMeTramMu. B Hel
OTIPECIISAIOTCS OCHOBHBIE LIENTM M3y4deHUs (U3UKH HAa YPOBHE CPETHEro OO0IIero
o0pa3oBaHusl, TUIAHUPYEMBbIE PE3YJIbTAThl OCBOEHHUS Kypca (DU3UKHU: JIMYHOCTHBIE,
MeTarnpeIMEeTHbIC, MpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3uKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (hru3uKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE MTPEIMETHBIEC PE3yIbTaThl MO roj1aM 00yUEHHUS;

e cojepkaHue yueOHOro nmpeamera « Pu3nkay 1no rogaM oOydeHwus.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KauecTBe y4eOHOIo MpEeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHu# 00 okpykatoieM mupe. LlIkonbHbI Kype HU3NKN — cucTeMO00pa3yoImuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE MPOIECCOB M SABJICHHWM, H3y4aeMbIX XHMHEH, Ouosoruei,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME€ W aKTUBHOE
npUMEHEeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTMKH, TPAHCIOPTa, OCBOCHUSA
KOCMOCA, TOJIYYEHHsS] HOBBIX MAaTEpPHUalOB C 3aJaHHBIMM CBOMCTBAMH U JPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaroniuxcs, B (popMupoBaHHME YMEHUU MPUMEHATH
HAYYHBI METOJI TO3HAHMSI IPU BBIMOJTHEHUN UMU YUEOHBIX UCCIIEIOBAHUIMA.

B ocHOBy kypca ¢u3ukm 1 YpOBHS CpPEIHETO OO0IIero oOpa3oBaHUs
MOJIOKEH pAN HIEH, KOTOpPhIE MOXHO paccMaTpuBaTh KakK MPHUHIMUIBI €ro
MOCTPOCHMUSL.



Hoes yenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lesnoB (U3MKH, BKIIOUYAET Kak
BOMPOCHI KITACCUUECKOMN, TAK K COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0beuHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce siBisieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pPHUH, BEIIECTBE U
oJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONH HAyKH, OCMBICICHUE CBSA3U Pa3BUTHUSA
bu3uku ¢ pa3BuTMEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes npuxnaonou  uanpasnrennocmu. Kypc ¢usukum mnpeamomaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHMYECKHUX M TEXHOJIOTMYECKHX MPUIOKECHUM
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss MOCPEICTBOM BBEIEHHUS DJIEMEHTOB
CONepKaHMUsS, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHM, a TaKXKe OOCYKICHUS
npo0sIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

Crep:KHEBBIMU 3JIEeMEHTaMH Kypca (DU3MKU Ha ypOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (pu3mueckue Teopuu ((PopMUpOBaHUE MPEACTABICHUHN O
CTPYKTYpE MOCTPOCHUS (U3UUECKON TEOpHH, posid (HyHIAMEHTAIBHBIX 3aKOHOB U
NPUHLWAINOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O NOPUPOJE, TIpaHHIAX
IMPUMEHUMOCTH TEOpHUH, Uil ONUCAHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-CSITENBPHOCTHBIN TOIX0M B Kypce (M3UKU pPean3yeTcs MPEekKIe
BCETO 3a CYET OpraHU3allid IKCIIEPUMEHTATBHOU ACATEIBHOCTH O0YyYarOIIUXCH.
Jlns  Ga3oBoro ypoBHA Kypca (HU3MKM — OTO HCIOJb30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbIE B TporpamMme mo (u3uke OObEIWHEHBI B OOMIUN CHUCOK YyUYEHUYECKHUX
IpakTHUeCKUX paldoT. BolaeneHune B yka3aHHOM MepeyHe J1abopaTOpPHBIX PadoT,
MPOBOJIUMBIX  JUIA  KOHTPOJISI M  OLEHKH, OCYUIECTBIISICTCS YYaCTHHUKAMH
00pa3oBaresNbHOTO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAHUA U
ocHalleHus: kabOuHeta Qusuku. Ilpu ->TOoM obecneynBaeTcss OBJAJICHUE
00yJaronuMMuCs yMEHUSMH TPOBOJUTH KOCBEHHBIE HM3MEPEHHS, HCCIICIOBAHUS
3aBUCUMOCTEH (M3MYECKUX BEIMYUH ¢ TIOCTAHOBKY OIBITOB TI0 TPOBEPKE
MPEAJIOKEHHBIX TUIIOTES.

bonplioe BHUMaHHME YJNENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aga4. [Ipy »TOM M pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIIAKOTCA 3aJa4d C SIBHO
3aJJaHHON (PU3UIECKON MOJIEIBIO, TIO3BOJISIFOIINE TPUMEHSTh N3YUEHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszelia Kypca, TaK M MHTETPUPYS 3HAHUS U3
pa3HbIX pasnenoB. g Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3aJlaHUS Ha
OOBSICHEHHE TPOTEKaHWs (U3NYECKUX SBICHHA M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommpe BbIOOpa (U3NYECKOW MONENHM M CHUTyalldd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanmsimu PI'OC COO k marepHaibHO-
TEXHUYECKOMY OOECHeUYeHHI0 ydeOHOTO Tipoliecca 0a3oBBI ypOBEHb Kypca
¢bu3MKN Ha YpOBHE CpeHero oomero oopa3oBaHus JOKEH U3Y9aThCs B YCIOBHSIX
peIMETHOT0 KaOuHeTa (M3WKH WM B YCJIOBHSX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIa. B kabunHere (pU3UKK TOMKHO OBITH
HE0OXoaMMoe J1abopaTopHOe OOOpyAOBaHWE JUIsl BBHITIOJIHCHHUS YKA3aHHBIX B
nporpaMmMme 1o (Gu3uKe YICHHYSCKUX MPAKTHYSCKUX padOT U JEMOHCTPAIIMOHHOE
000pyI0BaHUE.

JlemoHCcTpamoHHOEe  000OpynoBaHne (QOpPMHUpPYETCSI B COOTBETCTBHH  C
NPHUHIIAIIOM MUHUMAJIBHOW JIOCTAaTOYHOCTH U 00OECHevMBacT IOCTAaHOBKY
NIEPEYUCIICHHBIX B TIporpaMMe 10 (DHU3HMKE KIFOYEBBIX JIEMOHCTpAIM s
UCCIICJIOBAHMSI ~W3YYaeMbIX SIBJICHHA ©W  TPOIECCOB, OSMIIMPUYCCKUX H
(dyHIaMEHTaIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHIA.

JlabopatopHoe o0OOpymOBaHME IS YYEHWYECKUX TMPAKTHUECKUX pPabdoT
dopMupyeTcss B BHJIC TEMAaTHICCKUX KOMIUIEKTOB M OOECIICUYMBAETCS B pacuére
OTHOTO KOMIUIEKTa Ha JABYX oOOyd4aromuxcs. TeMaTHUecKue KOMIUICKTHI
1a060paTopHOTO O00OPYAOBAHHS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BH/IE ITU(PPOBBIX J1a00paTOpUH.

OCHOBHBIMHU TIEJIIMH U3YYCHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBJISIOTCS:

o (GopMHpOBaHHE HHTEpECA U CTPEMIICHHS OOYYArOIIUXCS K HAayIHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e Ppa3BHTHE MPEJICTABICHUI 0 HAYYHOM METOJIe TIO3HAHUS U (OPMHUPOBAHUE
UCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHHSIM;

o (GopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yibTara H3y4eHUs
OCHOB CTPOEHHS MaTepuu M PyHIaMEHTAIbLHBIX 3aKOHOB (PU3UKH;

o (dopMmupoBaHWE YMEHHUU OOBICHATH SBIEHUS C HCIOJIH30BAHHEM
(U3HYECKUX 3HAHUHA U HAyYHBIX JOKA3aTEIbCTB;

e (opMHpOBaHHE TPEACTABICHUN O PO (DU3UKHU I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrkeHne STUX Lele 00ecreuynBaeTCsl pelieHreM CIeAYIONINX 3a1ad B

nporecce u3ydeHus Kypca GU3NKN Ha YPOBHE CPETHETO O0IIero 00pa3oBaHus:



e TMpHOOpEeTEeHHWE  CHUCTEMBI  3HAaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIAPHYIO  (PU3UKY, DJICKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHMe yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPUHITHS
MMPAKTUYECKUX PEIICHUH B OBCEIHEBHOW KU3HU;

e OCBOEHHE CIOCOOOB pEIIEHUs pa3IuYHbIX 3a7a4 C $BHO 3aJIaHHOMN
dbu3znyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3fanue GU3NUeCcKo MOJIENH, aIEKBATHOU YCIOBHSIM 3a]1a4H;

e TMOHWMaHHUC (UBUYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO
cpeny;

e OBJAJCHUE METOJaMHU CaMOCTOSTEIHHOTO IUIAHWPOBAHUS U TMPOBEIACHUS
(¢u3nYeCKUX SKCIEPUMEHTOB, aHalW3a W HMHTEPHpeTalnud HHpopmaimu,
OTpe/ieNieHus JOCTOBEPHOCTH MOJIYUEHHOTO Pe3yibTarta;

e CO3JaHUE YCJIOBHUU I Pa3BUTHA YMEHUM MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU J1€ATEILHOCTH.

Ha usyuenue ¢usuku (06a30BbIi ypOBEHb) HA YPOBHE CPEIHETO OOIIEro
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme Mo (QuU3MKE IMepeyeHb J1abopaTOpPHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [EJaeT BBIOOP
poBeeHHs] J1abOpaTopHbIX pPabOT M OMBITOB € YYETOM MHIMBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIIMXCS.



COIAEPKAHUE OBYYEHUASA
10 KJTACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IMIO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOAbl NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp dkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS IPUPOIBI.
OKCHEpUMEHT B (PU3UKE.

MonenupoBanue (u3nuecKux sIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusznueckre 3aKOHbI U TEOPHUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUS.

Ponp u Mecto ¢usuku B (GOpMUPOBAHUU COBPEMEHHON HayYHOW KapTUHBI
MHPA, B IPAKTUYECKON EATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W 1UGPOBBIE M3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYMKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JABUKEHHS.
Cucrema otcuéra. Tpaekropus.

[lepemernienne, CKOpPOCTh (CpeHssI CKOPOCTb, MITHOBEHHasi CKOpPOCTb) M
YCKOPEHHE MaTepUaibHOW TOYKH, MX NPOEKIMHU HA OCH CHUCTEMbl KOOPAHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHOe nBumxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIeHUs
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBoOonHoe najieHue. Y CKopeHue CBOOOIHOTO MaJICHUsI.

KpuBonvHeiiHoe  nBWkeHue. J[BMKEHHE  MATEpUATIBHOW TOYKHA IO
OKPY>KHOCTH C MOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHENHAS
ckopoctb. [lepuon n yactora obparenus. [lenTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JNBU)KECHUE CHAPSIOB, LEIHbIC U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Monens cuctembl OTCYETA, WUIIOCTpALUMs KUHEMATUYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanne IBMKEHUH C UCTIOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3AYyXE U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmrogenue aBuxkeHUs Teja, OPOIIEHHOrO TMOJ| YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



W3mepenune yckopeHusi CBOOOIHOTO MaACHHUS.

Hanpasnenue ckopocty pu JBHKEHUH IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHNUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanue COOTHOLIEHHST MEXAY NYTSIMHU, NPOMIAECHHBIMH TEJIOM 3a
IIOCJIEAOBATENBHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM MPHU PABHOYCKOPEHHOM
JBH>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHHUS [IapUKa B BI3KOM )KUAKOCTH.

N3yuyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuka

[Ipyaomn  otHOocuTensbHOCTM  [amunes.  llepBeii  3akoH  HeroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoii 3akon Herotona
JUISl MaTepUAIIbHOM TOYKH. TpeTuit 3akoH HproTOHA 1151 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro TtAroteHus. Cuma Tsokectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoJibxxeHus, kadenusi). Cuna tpenus. Cyxoe
Tperne. Cuia TpeHHs CKOJBKEHUS U cuia TpeHus nokos. KoagdunueHt tpenus.
Cuiia conpoTUBIICHUSI IPU IBUXKEHUU TEJA B dKUJKOCTH WIIH rase.

[TocTynarenbHoE U BpallaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TeA.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpaumieHus. [lnewo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TEIA.

TexHn4eckrue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHUWE: TMOIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropo# 3akoH HproToHa.

N3mepenne cuil.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT Jiepopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CHUJI TPEHHUSI IOKOSI, KAUEHHSI U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3yuyenue aBuKeHUs: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX AehOpMAaIIHH.

HccenenoBanue yclloBUM pPaBHOBECUS TBEPIOIO TeEJla, HMMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3axonsl coxpanenus 6 mexanHuke

NMnynbc MaTepualibHOW TOYKU (Tena), CUCTEMbl MATEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPaHEHUsS HMITYJIbCa.
PeakTrBHOE IBUXEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBL.

Kunetnueckass 3Heprusi MarepuaibHOW TOUKU. TeopemMa 00 H3MEHEHUU
KUHETHYECKOW YHEPTUMU.

[ToTeHunanbpHas SHEPrusl. [ToreHunanbHas SHEPrus YIpYro
nedopmupoBaHHoi — npyxuHbl.  [loTeHuuManpHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTenmuanpHpie W HENMOTEHNHWaTIbHBIE  cuibl.  CBsi3b  paboOTHI
HEMOTEHIMANbHBIX CUJl C U3MEHEHHEM MEXAHUYECKOM HSHEPrHMU CHUCTEMBI TEl.
3aKOH COXpaHEHUsI MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKkre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: BOIOMET, KOMED,
MPY>KUHHBIN TUCTOJET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEeHUUATBLHON YHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

N3yyenne aOCOIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSKEHUS] PE3UHOBOTO KTy Ta.

Paznen 3. Mosiekyasipuasi QU3nKa 1 TEPMOJANHAMHUKA

Tema 1. Ocno6vt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. duddysus. Xapaktep IBUKEHUS U
B3aMMOJICHCTBUSl 4YacTHUIl BelIecTBAa. MoJEnu CTPOEHUS Ta30B, XUIAKOCTEH U
TBEPIIBIX TEJI U 0OBSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojeeil. Macca u
pa3mepsl MoJiekyil. KonmnuectBo BemecTBa. [loctosiHHass ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ usmepenue. Illkama temmneparyp
Llenbcus.



Monens upeanbHOoro raza. (OCHOBHOE ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOPUH HUACATBHOTO raza. AOCONIOTHAs TeMIepaTypa Kak Mepa
CpEIHEN KWHETHYECKOM DSHEPIUMM TEIUIOBOIO JBWXKECHMS dactull rasza. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH /lanbToHa. M30ompoueccsl B UACAIbHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe TpencTaBIeHHE W30MPOIECCOB: HM30TEpMa, H30X0Pa,
nu3obapa.

TexHuyeckue yCTpOMCTBA W NPAKTHUYECKOE MPHUMEHEHUE: TEPMOMETP,
Ooapomerp.

Jlemoncmpayuu

OmnbIThI, JOKAa3bIBAIOIIME TUCKPETHOE CTpOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OnbiThl 110 1M HY3UN KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO TBUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJICHUCTBUS.

Mogens, HUIIoCTpupyomas Mpupoay AaBJICHHUS ra3a Ha CTEHKU COCYIa.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHUS HACANBHOTO rasa,
M30IIPOLECCHI.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

Ornpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HA OCHOBE M3MEPEHHIA
00bE€Ma KOMHATBI, JABJICHUS U TEMIIEPATyPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoouHamuxku

TepMmoanHamMuueckass cucrema. BHYTpeHHS SHEprust TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoaudectBo TemioTel U padota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJealbHOrOo  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUS, U3Ty4eHHUE. Y IeJibHasi TEIIOEMKOCTh BEIllECTBA.
KonnuecTBo TEIIOTH pH TEIIIONEpPEaAYE.

[Tonsitue 00 aamabatHoM mpouiecce. I[lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akoHa TEPMOJIMHAMUKHU K u3ompoiieccam. ['paduueckas
UHTepIIpeTanus padoThI ras3a.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TenmoBble  mammHbl.  [IpyHOMOBI  AEHCTBHS — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBbIX MamMHaX. KoadduimeHt monae3Horo
nevctBug TemioBol mamuHbl. [Hukn KapHo u ero kosdduimMeHT Mojae3HOro
JEHUCTBUS. DKOJIOTHIECKUE TIPOOIEMBI TEIIIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTATEJNb
BHYTPEHHETO CropaHusi, ObITOBOU XOJIOAMUIHHUK, KOHIUITHOHED.

Llemoncmpayuu

W3MeHeHue BHYTpEHHEH HSHEPruy Teja MpU COBEPIICHUM PaOOTHI: BBUIET
npoOKu U3 OYTBUIKM TMOJ JCHCTBUEM CXKATOTO BO3/AyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUIACOAEMOHCTPAIIHS).

M3meHeHne BHyTpEeHHEN SHEPTruu (TeMIlepaTypbl) Teaa IpH TeIUIonepeiaye.

OnpiT Mo anauabaTHOMY pACIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs] BHYyTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3mepenne yaenbHON TEII0EMKOCTH.

Tema 3. Azpecammniwie cocmoanus eéewjecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHaeHcanus. Mcmapenne u kumnenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TEIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUIICHUS OT JABICHUS.

TBépnoe Teno. Kpucrannmmueckue u aMmopdubie Teraa. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiuipl. CoBpemeHHble Marepuanbl. [lmaBienue u
KpucTayum3anus. Y AelbHas TerioTa miasienus. CyOoaumanus.

YpaBHeHue TerioBoro OangaHca.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU TMOJYyUYEHHUS] COBPEMEHHBIX MaTEpPHUajoOB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npy noHW>KEHHOM J1aBJICHUU.

CriocoObl U3MepeHus BIAXKHOCTH.

HaGmonenue HarpeBanusi v MIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOHCTpanust KpuCTasios.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3mepeHrne 0THOCUTEIBLHOM BIIAXKHOCTH BO31YXa.

Pa3znea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuka
DnekTpusaius Ted. JNeKTpudeckud 3apsia. [IBa Buaa 3IeKTpUYECKHX
3apsanoB. [IpOBOJIHUKH, TUANEKTPUKHA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsijia.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31EKTPUUECKUI 3apsil.
Onektpuyeckoe none. Hanpsok€HHOCTh  anekTpudeckoro mosid.  [IpuHnun



CYNEPIIO3UIMU AIEKTPUUECKUX NoJIeld. JIMHUM HanpsKEHHOCTU 3IEKTPUUYECKOTO
OJIAL.

Pabora cunm  osmekrpoctatmueckoro  mosis.  [lortennman.  PasHocThb
noTeHUHUAJIOB. [IpOBOJHHMKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jusnextpruyeckas MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHncaTop. DneKTpOEMKOCTh TNIOCKOTO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHIEHcaTopa.

TexHuyeckue yCTpoHMCTBA M TNPAKTUYECKOE NPHUMEHEHHE: SIJIEKTPOCKOII,
ANEKTPOMETpP, DIEKTPOCTaTHUECKasi 3allluTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTPYHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MIPUHLINMN AEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEJ.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM MOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMDIIEKTPHUKY B JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaaH
IIJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHcaTopa.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

N3mepeHne 2IeKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpuyeckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKa.
Nctounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 ydacTka LenH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIBbHOE COMPOTUBJIEHUE BEILIECTBA.
[TocnenoBarenpHOE, TApaIEIbHOE, CMEIIAHHOE COETMHEHUE TPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlennma. MoImHOCTb
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABIXKYLIAsl CUjia M BHYTPEHHEE CONPOTUBIIEHUWE HCTOYHHMKA TOKA.
3akoH Oma 171 MOJTHOM (3aMKHYTOM) AniekTpuueckoi tenu. KopoTrkoe 3aMmbIkaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJIOB OT TemMneparypbl. CBEpXIIPOBOIUMOCTb.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMY. CobcTBeHHas U IpUMECHAs IPOBOJAMMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax MW  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIIMTUYECKAS TUCCOLUALUS. DIEKTPOJIN3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSATEIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMeTp,
BOJITMETP, PEOCTaT, MCTOYHUKM TOKa, OJJIEKTPOHArpeBaTelbHblE MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN N0/,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne Cuilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHMSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIAH TOTIEPEYHOT0 CEYCHUS U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsaa M IpOBOJAUMOCTb BO31yXa.

OAHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3yyeHue cMenaHHOro COEIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABMKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJIICHUS.

Habmronenue snexTpomiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro yposHs B 10 kjacce OoCyIIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€M C KypcaMM MaTEeMaTHKH,
OMOOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4HbId (pakT, runoresa, (u3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOeHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JHUHEHHas QyHKIuS,
napaboiia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PyHKUIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIMU HA OCU KOOPJAMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIUI00OOMEH KMBBIX OPTaHU3MOB (BHU[BI TEILIONEPEAAUH, TEIUIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TN, XUIAKOCTEH H



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJUIOB, JSJICKTPOIMTHYCCKAS JIHCCOIUAITHS,
raJibBaHHKa.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPHI, 0apPOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JBUKCHUN C KMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHHUKE, IOJAIIUITHAKHA, HCIIOJb30BAaHUE 3aKOHA COXPaHCHHUSI
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JIPYrHe), JBHTATENb BHYTPECHHETO
CropaHus, apoBasi TypOuHa, OBITOBOM XOJIOJWIBHUK, KOHIAUIIMOHED, TEXHOJIOTHN
NOJYYCHHUST COBPEMEHHBIX MaTepHalioB, B TOM 4HCJIE HAHOMATepPHAJIOB, H
HAHOTEXHOJIOTHH, JJICKTPOCTATHUECKAs 3allUTa, 3a3¢MJICHHE 3JICKTPONPUOOPOB,
KCEPOKC, CTpYHHBI# HPUHTED, 3JIEKTPOHATPEBATEIIbHBIC pruOOPHI,
9JIEKTPOOCBETUTENIbHBIE MPUOOPHI, TATbBAHUKA.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOTO Tpenmera «®Du3nMKa» HA YPOBHE CpPEIHEro OOIIeTo
obOpa3oBaHusi (0a30BBIN YPOBEHb) JOJDKHO O0ECHEUYUTH JOCTHXKEHHUE CIETYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX M MPEJAMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOro npeamera «Ou3nka» AOJKHBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOIIUXCA PYKOBOACTBOBATHCS
cOpMHUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINi, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKJICHHH, COOTBETCTBYIOIIHNX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITa U ONbITA JEATEIIBHOCTH B MPOLECCE pealM3alii OCHOBHBIX HANpPaBJICHUN
BOCIIMUTATENBHOU ESTENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMH O0YJAFOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEYECKUX TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKUX EHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JACATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, y4acTBOBAaTh B CAMOYITPaBICHUU B 00pa30BaTeILHON OPraHU3aIlnu;

YMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUHU C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TyMaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJAHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE€ OTHOWIEHHWE K TOCYJApPCTBEHHBIM CHMBOJAM, JOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PELICHUS,
OPHEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JESTEIIbHOCTH YYEHOT0;

OCO3HAaHME JINYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYMBOIO OyAyIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyuero (pu3ndyeckoil Hayke;



S) Tpy10BOr0o BOCHIUTAHHUSA:

UHTEpEC K pa3nuyHbIM cdepaMm MpodeccroHANIbHON NeATEIbHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpLIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peann3o0BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh HKOJIOTMUECKON KyJIbTYPBl, OCO3HaHHE TIJ100aJIbHOTIO
XapakTepa 3KOJOTHYECKHUX MpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE ICHCTBUIA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH OKOJOTMYECKOM HAaNpaBIEHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKOIN HAYKH;

OCO3HAHME LIEHHOCTHM HAay4YHOM JEITENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHHus  (QU3MKM  OCYLIECTBJISATH  HPOEKTHYHD M HCCIEI0BATENIbCKYIO
NEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble Jiornyeckue aeiicTBUA:
CaMOCTOSAITENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JCATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUIKCHMS;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUSI B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSAX;
pazpabarpiBaTh IUIAaH PEIICHUS MPOOJIEMbI ¢ y4€TOM aHaju3a HWMEIOUIUXCS
MAaTEPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIIBHOCTh, OICHUBATh COOTBETCTBUE PE3YIHTATOB
L[EJIIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIONHATH pabOTy B YCIOBHUSIX  PEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINLICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.
ba3oBble uccienoBaTeIbCKHe JeMCTBUS:
BJIaJICTh HAYYHON TEPMHUHOJIOTUEH, KIIOUEBBIMU IOHSTHUSMH U METOJAMHU
(bu3nYECKO HAYKH;



BJIa/IETh HABBIKAMH y4€OHO-HCCIIEI0BATEIbCKON U MPOCKTHON JEATEIbHOCTH
B 005aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETbHOMY MOUCKY
METOJIOB pelIeHHs 3ahau (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METOJIOB TTO3HAHUS;

BJIAQJIeTh BUJAMH JICATEIBHOCTH 1O TMOJYYCHHIO HOBOTO 3HAHUA, €ro
UHTEPIpEeTalluy, MPeoOpa30oBaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM UMCJIE MPHU CO3JJaHUM YUeOHBIX TPOEKTOB B 001aCTU (DU3HKHY;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIIBUTATh TUTOTE3Y €€ peIlIeHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTebCTBA
CBOMX yTBEPXIACHUM, 3a]1aBaTh MApaMETPhl M KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE€ pELICHHWs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynmpoBaTh COOCTBEHHBIE 3a7adud B 0Opa30BATEIBHOM
JeSITEIbHOCTH, B TOM YHUCJIE€ IPU U3YYCHUH (DUBHKY;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

yMETb TEPEHOCUTh 3HAaHUSA MO (HU3UKE B MPAKTUUYECKYI0 00JacTb
KU3HECATCIILHOCTH,

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIEC PEILICHUSI.

Pa6ora ¢ unpopmanmeii:

BJIa/ICTh HABBIKAMH TMOJYYCHHUS WH(POPMAIUU (PU3NIECKOTO COACPKAHHS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISTh IOUCK, aHAIU3,
CUCTEMATHU3alMI0 W HHTEPIpeTanuio HHOOPMALUU Pa3IUYHBIX BUAOB U (OpM
IpeCTaBICHNS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITHH;

UCTIONIb30BaTh  CpPeACTBA  WHQPOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX
TEXHOJIOTHI B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3amady  C coOmofeHrEeM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TMacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, TMPaBOBbIX W  JTHUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 6€301aCHOCTH;

CO3/MaBaTh TEKCThl (DU3MUECKOTO COJEp)KaHUS B PpasIUYHbIX (opmarax c
yu€TOM Ha3zHaYeHUsI HHPOPMAIIUHU U LIEJICBOU ayJUTOPHH, BBIOUPAs ONTUMATIbHYIO
(dbopMy mpeAcTaBIEHUS U BU3yalU3alllu.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe NeiiCTBHA:
OCYIIECTBIISAITh  OOIlEHWE Ha ypokKax (U3MKKM ©U BO BHE-YPOUHOU
NEeSATEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyalldii ©  CMsr4aThb
KOH(JIUKTHI;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB;

HNOHUMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAMBHIYaTbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHH C Y4ETOM 0OIIMX
MHTEPECOB U BOBMOXKHOCTEH KaXKJI0T0 YieHa KOJUIEKTUBA;

OpUHUMATh LEJIM COBMECTHOM  JIEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJAMHUPOBATh JEHCTBUS MO €€ JOCTM)KEHUIO: COCTaBJIATh IUIaH JACWUCTBUIA,
pacmpenenartb poid ¢ Y4E€TOM MHEHHM y4acTHHUKOB, OOCYXIaThb pEe3yJbTaThl
COBMECTHOH paboTHI;

OLIEHUBATh KAaueCTBO CBOEr0 BKJaJa M KaKAOTO YYaCTHUKA KOMAaHIbl B
o0 pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE TPOEKTHI, OIEHUBATh HJEH C TMO3WIUU HOBHU3HBI,
OpPUTHHAJILHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISAITh MMO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIHSIX, IPOSBISATH TBOPUYECTBO M BOOOPAKEHHE, ObITh HHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENbHYIO AESTENBHOCTh B 00JACTH
GU3MKK W aCTPOHOMHUHU, BBIABIATH MPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBCHHEBIC 3aJ1a4H,

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PELIEHUS PAcYETHBIX M KaueCTBEHHBIX
3a/1a4, IJ1aH BBIMOJHEHUS MPAKTHYECKON pabOThl ¢ YUYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JenaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUpPOBaTh €ro, OpaTb Ha ceod
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMHUPOBAHUIO M TPOSBICHUIO HPYyAULMA B 0O0JacTu
(U3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOIMOHAJIbHbIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHBBI B JIESTEIbHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIaJ€Th HABBIKAMU  [O3HABATEJIbHOM  peQUIeKCMM KAk  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YyJbTaTOB U
OCHOBaHUI;



UCTIOJIB30BaTh MPUEMBI PEQIICKCUU IJIsi OLIEHKH CUTYalllH, BEIOOpa BEPHOTO
pEIICHHS;

yMETh OIICHWBAaTh PUCKA W CBOCBPEMEHHO NPUHUMATh DPEIICHHS [0 WX
CHIDKEHHUIO;

OpUHUMATh MOTUBBI M apryMEHTBl JPYT'MX IpH aHaJIu3e pe3yJbTaToB
JeSITETbHOCTH,

NpUHUMATH ce0sl, TOHUMAas CBOM HEJOCTATKH M JOCTOWHCTBA,

OpUHUMATh MOTUBBI M apryMEHTBl JPYT'HX IIpH aHaJIu3e pe3yJbTaToB
NesITeTbHOCTH;

NpU3HABATh CBOE MPABO U MPaBO IPYTUX HA OLIMOKH.

B mporecce mocTrKeHUsT JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IMPOrPAMMBbI
no ¢Qusuke anIS YpPOBHS cpeAHero ooOimero oOpa3oBaHHs y OO0yYaromMXcs
COBEPILIEHCTBYETCS IMOIMOHAIBHBIH UHTEJUIEKT, Hpearnoiaralmmni
c(OPMHUPOBAHHOCTD:

CaMOCO3HAaHUs, BKIIIOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIIBHOE
COCTOSIHWE, BUJICTh HAIPABJICHUS Pa3BUTHsI COOCTBEHHON AMOLMOHAIBHON chepsl,
OBITh YBEPEHHBIM B CE0€;

CaMOpPETYJIHPOBAHUSA, BKIIOYAIOIIETO CAaMOKOHTPOJb, yYMEHHE IPHUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHE, CIIOCOOHOCTh aJanTHpPOBAThCA K
AIMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;;

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K TOCTHIKCHUIO e U
ycriexy, ONTUMHU3M, WHHUIIMAaTUBHOCTh, YMEHHUE JIeHCTBOBaTh HMCXOJS W3 CBOUX
BO3MOKHOCTEM;

IMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TOHUMATh 3MOIMOHAIBHOE COCTOSIHUE
IpYTUX, YYUATBIBATH €r0 TMpPH OCYIIECTBICHHHM OOIIEHHS, CIOCOOHOCTh K
COYYBCTBUIO U CONEPEIKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOUYAIOIIMX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IpYTHMHU JIIOJIbMU, 3800 TUTHCS, IPOSBIISITH MHTEPEC U pa3peraTh KOHPIUKTHL.

IHNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kiacce mpeameTHblE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIONTUXCST YMEHUI:

JIEMOHCTPUPOBATh Ha IMPUMEpPax pojb U MecTO (U3UKU B (POpMHUpPOBAHUHU
COBPEMEHHOW HAy4YHOW KapTHHBI MHUpA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOMN AEATEIIBHOCTH JIFOEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIICH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAS CUCTEMA OTCYETA, AOCOIOTHO TBEPOE TEIO,
WJICAIbHBIN a3, MOJIEJIM CTPOCHUS Tra30B, )KUJAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsi/i IPU pelieHUU (PU3NUECKUX 3a/1ay;



pacrno3HaBaTh (PU3MUECKUE SBIEHUS (TIPOILECCH) M OOBICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBI)KCHUE, CBOOOJTHOE TMaJICHUE TeJ, JBM)KEHUE IO OKPYKHOCTH, HWHEpIIUS,
B3auMoJielicTBUE Tell, Tuddy3us, OpOYHOBCKOE JBHKEHHE, CTPOCHUE KUIKOCTEH
Y TBEPABIX TEN, U3MEHEHHE 00bEMA TEJI IPU HarpeBaHUM (OXJIaXKI€HHUH), TEMIOBOE
paBHOBECHUE, MCHAPEHUE, KOHJCHCALHUs, IUJIABJICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIAJKHOCTBH BO3/1yXa, MOBBIIIEHUE JABJICHUS T'a3a MIPU €r0 HAarpeBaHUU B 3aKPHITOM
cocylle, CBsI3b MEXAy NapaMeTpaMH COCTOSIHMSI Ta3a B  M30IpOlIeccax,
AIEKTPU3ALMSA TEJI, B3AUMOJCUCTBUE 3aPsJIOB;

OTHCHIBATh MEXAHUYECKOE JBIKCHHE, HCIOJL3ys (DU3NYECKHUe BEIMYWHBI:
KOOpJIMHATA, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Telia, Cuia,
MMIYJIbC Te€Jla, KNHETUYECKas dHEPrusi, MOTCHUUAIbHAS DHEPIUsi, MEXaHUYECKas
paboTta, MexaHW4YecKass MOIIHOCTh; IIPH ONUCAHWM TPABUIBHO TPAKTOBATh
(GU3UYECKUl CMBICIT HMCIOJB3YeMbIX BEIMYMH, WX O0O3HAYCHUS W CIUHMUIIBI,
HAXOJUTh (OPMYIIBI, CBA3BIBAIONINE MAHHYIO (M3UYECKYIO BEIMYHMHY C IPYTUMU
BCIIMYNHAMU;

ONKCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Ya (U3MUYECKUE BEJIMYMHBI: JaBJIGHHE Ta3za, TeMIleparypa, CpeaHss
KMHETHYECKAsl DHEPrUsl XaOTUUECKOIr0 JBUKEHHUS MOJIEKYJ, CPEIHEKBaApaTUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, paboTa rasa,
KO3(pPUIIMEHT TOJIe3HOTO JACHCTBHUS TEIUIOBOTO JIBUTATENs; IPU OMUCAHUU
MPaBWIBHO TpaKTOBaTh ()U3WYECKUH CMBICT MCIOJIB3YEMbIX BEJIUYUH, HX
0003HAYEHUsS W CAWHUIBI, HAXOJIUTh (OPMYJbI, CBS3BIBAIOIIME JaHHYIO
(GU3UYECKYIO BEIMYHUHY C IPYTUMH BEITHUNHAM;

OINKMCBHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BELIECTBA U JJICKTPUUECKUE
SBJICHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, MOTEHIIMAN, Pa3HOCTh MOTECHIMAJIOB;
IpU ONMHWCAHWHM TIPABWJIBHO TPAKTOBATh (PU3UYECKHA CMBICI HCIOIb3yEMBbIX
BEIIMYMH, WX OOO3HAYCHHS M CIWHHIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINC
JTaHHYI0 (U3UYECKYIO BETUYNHY C APYTUMH BEIHYUHAMU,

aHaJTU3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIB3YS (U3UUYECKUE
3aKOHBI Y NIPUHUMIIBL: 3aKOH BceMUpPHOTo TsArorenus, I, Il u III 3akonsl HeroTOHA,
3aKOH COXPAaHECHUSI MEXAHWYECKOM JHEPruM, 3aKOH COXPAaHCHHUS MMITYJIbCa,
NPUHLIUN CYNEPHO3ULUA CUJI, NPUHUMUII PAaBHOMNPABUS HHEPIIUATIBHBIX CUCTEM
OTCU€TA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOEHMS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKON SHEPrUU TETUJIOBOTO JIBUXKEHUSI MOJICKYJ C
aOCOJIFOTHON TeMmIepaTypou, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnnyarh CIOBECHYIO



(bOpMYIHPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKECHUE W YCIOBUS (TPaHUIIHI,
o0JacT) IPUMEHUMOCTH;

OOBSCHITHP OCHOBHBIE TPUHIIUIBLI JIEWCTBHUS  MAIlWH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA UX OE30MMaCHOTO HCIIOJIb30BAHHS B
TIOBCETHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX HW3MEPEHUU, MPHU 3TOM
dbopmynupoBaTh mpobiieMy/3agadyy M THUIOTE3y Y4eOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYAOBaHHS, MPOBOAWTH OMBIT U
(dbopMyIMpOBaTh BHIBOJIBI;

OCYIIECTBIISTh MPSIMbIE U KOCBEHHBIE M3MEpEHUsT (M3HMUECKUX BEITUYUH, PU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BAaTh W3BECTHBIC
METOJIbI OTICHKH TOTPENTHOCTEH N3MEPECHHIA;

UCCIICIOBaTh  3aBUCUMOCTH  MEXAYy  (QU3NYSCKUMHU  BEIMYMHAMH  C
WCITOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUpOBaTh PE3yIbTaThl TMOTYYECHHON 3aBUCHUMOCTUA (DH3UYECKUX BEIUYUH B
BU/JIe TAOJINII ¥ TPaUKOB, AEJIaTh BRIBOBI IO PE3yJbTaTaM UCCICAOBAHNS;

coOroaaTh mpaBmia 0€30MacHOTO TPyJa MPHU MPOBEICHUU HCCICIOBAHUN B
pamMkax y4eOHOTO DSKCIEpUMEHTa, Y4YeOHO-MCCIEIOBATENbCKOW W TPOEKTHOM
NEATETLHOCTH C HMCTOIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacuéTHbIe 3aJadd C SBHO 3aJaHHONW (PU3MUECKOH MOJIeNbo,
UCTIONB3YS (hHM3HUECKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAINM3a YCJIOBHS 3a7a9u
BBIOUpaTh (PU3UYECKYIO MOJCIb, BBIICIATh (PH3UYECKHE BEIUYUHBI U (POPMYJIBI,
HEOOXOaMMBbIC I €€ pElIeHHs], TPOBOIUTh PACUEThl U OIEHWBATH PEATBHOCTH
MOJIY9€HHOTO 3HAYCHUS (PU3UUECKOU BEJIMYUHBI,

pelaTh KaueCTBEHHBIC 3a7a9i: BHICTPAUBATD JIOTUYECKH HEMPOTUBOPECUNBYIO
IETIOYKY PACCYXJACHUN C OMOpOM Ha HM3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue SIBICHNUS;

UCIIOJIK30BAaTh ~ TPU  PEIIeHMH  y4eOHbIX  3aJad  COBPEMECHHBIE
nH(OPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
U TIPEJICTABJICHUS Y9eOHOW U HAyYHO-TIOMYJISIPHONH MHGOpPMAIIH, MMOTYYCHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTyYaeMyI0 HH(OPMAIIUIO;

MIPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTH;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
U1 obecnieueHrs 6€30MacHOCTH MPU O0palleHUur ¢ MpuOoOpaMu U TEXHUUYECKUMHU



YCTPOWCTBAMH, NIJIi COXPAHECHUS 37IOPOBbSI M COOJIIOJIEHUS HOPM DKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEIE;

paboTaTh B TpYIIEe C BHINOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJICH,
IUIAaHUPOBATh pabOTy TPYIIbl, PalMOHAIBHO paCHpEeAeNiaTh OO0S3aHHOCTU U
IUIAHUPOBATH JICSITENLHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJI€KBAaTHO OLEHUBATH
BKJIAJT KOKJIOTO U3 YIaCTHUKOB TPYTIIBI B PEIIICHUE PaCCMATPUBAEMOMN TTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB H TeM uudgpoBbie
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (upp )
NMpPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
Pazngen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3SHAHUA
1.1 ®uzrKa ¥ METOIbl HAYYHOTO MO3HAHUS 2 bubmorera LOK
’ g i https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Pa3nen 2. MEXAHUKA
but6mmoreka [IOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41b{72,
aKCeJIepoMeTp
bubnunorexa [IOK
2.2 Jlunamika 7 https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHbBI COXpPaHEHHUSI B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7f41b{72,
M (HpoOBOI MUKPOCKOT
Hroro no pasneny 18

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA

OcHo OJIEK 0-KHHETHYECKOI bubmuoreka [{OK
HOBEI MOJIEKYJIIPHO-KUHETHY i
3.1 YIAp 9 1 https://m.edsoo.ru/7f41bf72,
TEOPHH
JATYUK TEMIIEPATyp
32 OCHOBBI TEPMOIHAMHUKH 10 1 bubmorexa [IOK

https://m.edsoo.ru/7f41bf72




313 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bu6muoteka [JOK
) ®a30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. QJIEKTPOJIUHAMHUKA
bubnunorexa [IOK
4.1 UICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
bubnunorexa [IOK
. . https://m.edsoo.ru/7f41bf72,
ITocTostHHBIN 351eKTpUYECKU TOK. TOKH B
4.2 12 KOMIUIEKT JJIs1 OIBITOB I10
Pa3IUYHBIX Cpelax
AIEKTPUUYECTBY U
MarHeTu3my
Hroro no pasgeny 22
PesepBHOE BpeMms 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




HHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
JlaTa
DJIeKTPOHHbIE
KosmmuecTBo yacos U3yYCHUS
Ne nudposbie
Tema ypoka
n/n o0pa3oBaTe/bHbIC
Kontpoabnbsie IIpakrnueckme Ilman @akr
Bcero pecypcsl
padoThI padoThbI
®dusuka — Hayka O PUPOE.
1 Hayunsbie MGTZK bl HOEH:HI/)IIH 1 1.09 bubmorexa [IOK
ya & ' https://m.edsoo.ru/ff0c32e2
OKPY’KaIOILIEro MUpa
Pone 1 MecTo ¢pu3uku B
OpPMUPOBAaHUHU COBPEMEHHOM
2 Sap HOII)?I KapTUHBI NII)I/I a, B 1 6.09 bubmorexa [IOK
7 pu pa. ' https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU EATETbHOCTH
JTronen
Mexanunueckoe JKEHHUE.
O XO(I:{ qu ocIIBI/I e I;H €CKOTo Bubmnorexa LIOK
THOCUTEIBHOCTh MEXaHUY r
3 1 8.09 https://m.edsoo.ru/ff0c3508,
nsrxenus. [lepemenmenue,
aKceJIepoMeTp
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE IIPSIMOJIMHEWHOE 1 13.09 bubnuoreka [JOK
JIBUJKEHUE ' https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPAMOJIIMHENHOE | 15.09 bubnnorexka HOK
JIBUKCHUE ) https://m.edsoo.ru/ff0c372¢
6 CBobOoaHOe nageHue. Y CKopeHue 1 20.09 bubnmoreka [JOK
CBOOOIHOTO ITaJICHUS ) https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe TBUXKEHHE. bubnuoreka [JOK
7 . 1 22.09
JIBrKeHre MaTepualbHOU TOYKU https://m.edsoo.ru/ff0c3ada




10 OKPYKHOCTH

HpI/IHHI/IH OTHOCHUTCIBHOCTHU

bu6mmoreka [IOK

Nmnynbe cuiibl. 3aKOH COXpaHEHUS
uMIyinbsca. PeakTuBHOE IBHXKEHHE

r .U 217.
8 anuies HepuflanLHble CUCTEMEI 7.09 hitps://m.cdsoo.rw/fl0c3bes
orcueta. [lepBbiit 3akoH HeroToHa
Macca tena. Cuna. [Ipuniun
9 Cyneprno3uiuu cui. Bropoit 3akoH 7909 bubnnoreka HOK
HeroToHa a5 MaTepuanbHOM ) https://m.edsoo.ru/ff0c3be8
TOYKHU
Tpetuit 3akoH HeroToHa st bubnmoreka [JOK
10 4.10
MaTEpUATBHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUS.
11 Cuna tsoxectu. IlepBasg 6.10 bubmorexa LIOK
- eP ' https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec 11.10 bubnnorexka HOK
Tena ' https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddumnment
13 Tpenusi. Cuiia CONpOTUBIICHUS TIPU 13.10 bubnnoreka HOK
JIBIDKEHUU TeJIa B )KUIKOCTHU WIIN ) https://m.edsoo.ru/ff0c3{76
rase
[TocTymarenbHOE U BpalaTeabHOE
JBIKEHHE a0COJIFOTHO TBEPOTO
bu6mmoreka [IOK
14 Tesra. MomeHnT cuibl. [1imedo cumbl. 18.10
. https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHST TBEPIOTO
Tena
Nmnynbc maTepuanbHON TOYKH,
15 CUCTEMBI MAaTEPHUAIIbHBIX TOYEK. 20.10 bubnmoreka [JOK

https://m.edsoo.ru/ff0c43d6




16

PaGoTta 1 MOITHOCTH CHITBIL.
Kunernueckas sneprust
MartepuanbHOI Touku. Teopema 00
M3MEHEHUU KMHETUYEeCKOW SHEPTUuu

25.10

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c4502

17

IToreHumanpHas SHEpTUs.
[ToTeHumanpHas SHEPTUs YIPYTO
ne(pOopMHUPOBAHHON NPY/KUHBI.
ITorenunanpHas 3Heprus rtena
BOJIN3M OBEPXHOCTHU 3eMIIU

27.10

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0c461a

18

IToTeHmuanbHbIe U
HEIOTCHIUAIIbHEIC CHITBIL. CBS3b
paboThl HEMOTCHITUATBHBIX CHJI C
H3MEHEHNEM MEXaHMIECKOM
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXpAHEHU MEXaHUYECKOU
SHEPIrUu

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c478¢c

19

JlaboparopHnas pabora
«HMccnenoBanue cBsi3u pabOTHI
CHJIBI C I3MEHEHUEM
MEXaHUYECKOH YHEPTHH Tella Ha
MIpUMepe PACTSIKEHHSI PE3UHOBOTO
KTYyTa»

20

KontponbHas padoTa mo teme
«Kunematuka. JlnHamMuka. 3aKOHBI
COXpaHEHHUs B MEXaHUKE)

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

21

OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHO-KUHETHYECKOH
TeOpuHu. BpOyHOBCKOE JIBUKCHHE.

Hudbdysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2,
1 poBoOH MUKPOCKOT




22

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBUS YaCTHI] BEIIESCTBA.
Mopenu cTpoeHus ra3os,
KUIKOCTEH U TBEPMABIX TEI

23

Macca monekyin. KonuuectBo
Bemiecta. [locTtostHHas ABoraapo

24

TermnoBoe paBHOBECHE.
Temnepatypa u e€ u3mMepeHue.
[Ixana remneparyp Llenscus

JlaTuuk Temmeparyp

25

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcCoIoTHas TeMIIepaTypa Kak
Mepa CpelHe KNHETHYECKOU
SHEPTUH JBIKEHUS MOJIEKYIL.
YpaBHenue Menpeneena-
Knaneiipona

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3axon JlampToHa. ['a30BEIC 3aKOHBI

28

JlaboparopHnas pabora
«HccnenoBanue 3aBUCUMOCTH
MEXTy apaMeTpaMu COCTOSHUS
Pa3pex)EeHHOTO raza

29

W3omporiecchl B HI€ATEHOM Ta3e U
ux rpaduueckoe nmpeacTaBICHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

Buytpennsis aneprust
TEPMOJUHAMUYECKON CUCTEMBI U
CHOCOObI €€ N3MEHEHHS.
KonuuecTtBo Termiotel u padoTa.
Buytpennsis aneprust

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c5952




OJHOATOMHOI'O HACAJIbHOI'O Irada

31 Bune Tennonepenadu bubmmorexa IOK
A peAt https://m.edsoo.ru/ff0c5¢36
VY neapHas TEIIOEMKOCTD
0 BemiecTBa. KomuecTBO TEMIOTHI bubnuorexa [JOK
pu Terionepenaye. AauadbaTHbIi https://m.edsoo.ru/ff0c5¢36
npoiiecc
3 [TepBblii 3aKOH TEPMOAMHAMUKY U bubnnorexka HOK
€ro PUMEHEHHUE K U30IIpoLieccaM https://m.edsoo.ru/ff0c5efc
HeobpaTtumocTs mporeccos B
34 pH (I: e. Bropoii IS)aII:OH bubmorexa LIOK
pHpOE. p https://m.edsoo.ru/ff0c6230
TEPMOANHAMUKH
35 [punuun nevicteus u KITJ Bbu6nuoreka [IOK
TEIIIOBOM MalTHHBI https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KIIT[{
17 DKOJIOTHYECKHUE TIPOOIEMBI
TETUIODHEPTEeTUKH
O06o00maromuii ypox
38 «MOJII:K JII;IIl HaS}I]p ¢u3nka. OCHOBBI bubmmorexa OK
yp ’ https://m.edsoo.ru/ff0c6938
TEPMOAMHAMUKH
KonrponsHast pabora o Teme
39 «MonexynsipHas ¢puznuka. OCHOBBI bubmmorexa LOK
yp ’ https://m.edsoo.ru/ff0c6as50
TEPMOTUHAMUKI
40 [TapooGpa3zoBaHue U KOHICHCAIIHS. bubnnoreka HOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIIOTHAS. 1 OTHOCUTEIIHHAS
. bubmuorexa [JOK
41 BJIAJKHOCTh BO3/1yxa. HachlleHHbIH

nap

https://m.edsoo.ru/ff0c64d8




TBépnoe teno. Kpucraminmueckue u
amopdHbIe Tea. AHU30TPOIIHS

42 CBOMCTB KpHCTaJIJI0B. JKuakue bubmorexa HOK
P F /R https://m.edsoo.ru/ff0c65f0
KpucTauibl. COBpeMEHHbIE
MaTepHualIbl
[1naBneHue u KpucTauIM3aLus.
43 VnenbHas TeIIOTa IJIaBICHUS bubmorexa HOK
A ' https://m.edsoo.ru/ff0c6708
CyOmumarust
Bubnuoteka [IOK
44 VYpaBHEHHE TEIIOBOro Oaranca
p https://m.edso00.ru/ff0c6820
DnekTpu3anus Teil.
45 Dnektpuyeckuii 3apsia. /[Ba Buaa bubmorexa [IOK
p PAAL A https://m.edsoo.ru/ff0c6bcc
BIEKTPUYECKUX 3aps0B
[IpoBOIHUKH, TUATEKTPUKHU U
46 MIOJIYTIPOBOJIHUKH. 3aKOH bubmmoreka [JOK
COXpaHEHUs JEKTPUIECKOTO https://m.edsoo.ru/ff0c6bec
3apsna
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIH bubmorexa [TOK
Y ' . https://m.edsoo.ru/ff0c6ce4
AIEKTPUUECKUI 3aps]l
Hanpsik€HHOCTD 3JIEKTPUYECKOTO
43 nosst. [IpuHomn cynepno3umnuu bubnnoreka HOK
JJIIEKTPUYECKUX MOJIeH. JInHuK https://m.edsoo.ru/ff0c6df2
HaNpsHKEHHOCTH
Pabota cwit aiekTpocTaTHIecKoro
49 noist. Ilorennman. PasHocth bubmorexa LOK
) ’ https://m.edsoo.ru/ff0c6f00
MMOTCHIINAIOB
50 IIpOoBOAHMKY U TUANEKTPUKH B bubmmoreka [JOK

SJICKTPOCTATUYCCKOM IIO0JIC.

https://m.edsoo.ru/ff0c7018




I[I/II-)JIGKTpI/I‘-IeCKaSI MMPOHUIIACMOCTDb

N bu6mmoreka [IOK
51 OnexrpoémkocTs. Konnencarop
https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH IJIOCKOTO
59 COHICHCATODA. DHe bu6mmoreka [IOK
HJIeHCATOpa. DHEPTHUs
p p https://m.edsoo.ru/ff0c72¢0
3apsHKEHHOTO KOHACHCATOpa
53 Jlaboparopnast pa6ota "U3mepenne
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIIMTT NEWCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMMPOBATIHLHOTO
54 armapara, CTpyHHOro mNpuHTEpa.
DJIEKTpOCTaTUYECKAas 3alIUTa.
3azemiIeHHE AIIEKTPONPUOOPOB
. KOMIUIEKT JIJIsI OTIBITOB IO
DNEeKTPUYECKHUI TOK, YCIOBHSI €T0
. ANEKTPUIECTBY U
cymectBoBaHus. [I0CTOSHHBIN TOK.
MarHeTU3My, JaTIuK
55 Cuna toka. Hanpsbxkenue.
AIEKTPUIECKOTO
Conportusnenue. 3akon Oma it
HANPSDKEHUS, TaTYUK
ydacTka [enu
CHWJIBI TOKA
[TocnenoBarensHOE, MapaieIbHOE,
CMEIIaHHOE COSTUHEHNE
bu6mmoreka [IOK
56 poBoIHUKOB. JIaboparopHas
https://m.edsoo.ru/ff0c74f0
pabota «3ydueHrne CMEIIaHHOTO
COCIIMHEHUS PE3UCTOPOB)
Pabora 1 MOIIHOCTH
bu6mmoreka [IOK
57 AJIEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0c7838
Jxoynsa-Jlenna
58 3akon Oma 15 TOJTHOM bubmuorexa [JOK

(3aMKHYTOI) 2JIEKTPUUECKOM IICTIH.

https://m.edsoo.ru/ff0c7ae0




Kopotkoe 3aMbIkaHue.
Jlaboparopnast pabora «M3mepenne
OJIC uCTOYHMKA TOKA B €TO
BHYTPEHHETO COIPOTUBIICHUS»

59

DNEeKTpOHHAs IPOBOAUMOCTD
TBEPABIX METAJIOB. 3aBUCUMOCTD
COIIPOTHBJIEHUS] METAJIJIOB OT
TeMIIepaTyphbl.
CBepXpoBOAMMOCTh

60

DNEKTPUYECKHM TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB

61

[TonynpoBOIHUKH, UX COOCTBEHHAS
Y IIPUMECHAs IIPOBOIUMOCTb.
CaoiicTBa p—n-1iepexo/a.
[TomynpoBOTHUKOBBIE TPUOOPEI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUYECKUI TOK B pacTBOpaX U
pacrmiaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAS JUCCOLUALIMS.
DneKTpoIn3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUYECKUH TOK B ra3ax.
CamocTosTenbHbIN U
HECaMOCTOSTENbHBIN pa3psl.
Monnus. [Tnazma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DneKTpuYecKue mpuodopsl U
YCTPOMCTBA M MX MPAKTUYECKOE
npuMmeHenue. [IpaBuna TeXHUKH
0e301MmacHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

65

O6o0maromuii ypok
«DIIEKTPOIMHAMUKA)

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c88be




KonrponsHast pabora o Teme
«Qnekrpocraruka. [locTosHHbIN bubmmoreka [JOK
66 . 1
3JIEKTpUYEeCKUM TOK. TOokH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cperax»
Pe3ze i1 ypok. KonTposnbpHa
67 aGOI;];HrfcI)HTZf/Ie R 1 bubmorexa [IOK
}‘) " https://m.edsoo.ru/ff0c8c56
DJIEKTPOIMHAMHUKA
PezepBHblil ypok. O6o0maronmii bubnuoreka [JOK
68 1
ypok 1o TeMaM 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
» Gusuka, 10 kmace/ Msikumes I'.51., byxosues b.b., Corckuit H.H. nox
penakiueit [TapdpentreBoit H.A., AkunonepHoe o61iecTBo «M3marenbeTBo
«ITpocenienue»
» ®usuka, 11 knacc/ Maxumes I'.J1., byxosues b.b., Hapyrua B.M. oz
penaxmueii [TapdenteeBoit H.A., AkunonepHoe o6mecTBo «3marenscTBo
«IIpocsemienne»

METOANYECKHUE MATEPUAJIBI JIJISA YYUTEJIA
1. ®uszuka 10 knacc: 6a30BbIi U yTIyOIeHHBINH YPOBHH: CAMOCTOATEIbHBIC U
KOHTPOJIbHBIE pabOTHI: yueOHOE TToCOOue s 00111e00pa30BaTEIBHBIX
opranmzaimii / E. C. Eprotkun, C. I'. Eptorkuna. — M. : IIpocemenue, 2018
2. ®uszuka 11 knacc: 6a30BbId U yriyOJeHHBIA YPOBHHU: CAMOCTOSITENIbHBIE U
KOHTPOJIbHBIE pabOTHI: yueOHOE TToCOOue s 00111e00pa30BaTEIBHBIX
opranm3anuii / E. C. Eprotkun, C. I'. Eprorkuna. — M. : [Ipocsemenune, 2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET

1. http://www.fipi.ru Ilopran ®UIIN — denepalibHbI HHCTUTYT MEAArOTHYECKUX
u3mepenui. 2. http://www.ege.edu.ru Ilopran EI'D (uadopManimoHHON
noajaepkku EI'D)
3. http://www.probaege.edu.ru [Toptan Enunsrii sx3amen
4. Poccuiickasi SJIEKTpOHHAS MTKOJIa

5. lludposoe obopynosanue nerrpa "Touka pocra"



JIMCT KOPPEKTHUPOBKI

Haumenosa | OTBeTcTBE

Ne i/t

Hara
BHECEHUS
U3MEHEHUN

Kpartkoe cogep>xanue BHECEHHBIX
U3MEHEHUN

YeM BBI3BaHBI
(mpuyauHbI)
H3MEHEHHU,
JIOTIOJTHCHUS

HUE pa3ziena HHOE
(myHKTa) JIOJDKHOCT
TUIaHa, Kyaa | HOe JIUIO
BHECCHBI U €To

N3MCHCHUA pocnucCh
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