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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpeIHEro o0iiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJIOKEHUN M TPeOOBaHWI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
oOpazoBaTenbHOM TmporpaMmbl, mpeactaBieHHbIx B PI'OC COO, a Ttakxke ¢ yd€ToMm
dbenepasibHOM paboyeill mporpamMmbl BOCIUTAHUS M KOHIIEHIIMU MPENoJaBaHusl y4yeOHOTro
npeamera «®Puszmka» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit denepanuu,
peanu3yronMX OCHOBHBIE 00pa30BaTEIbHbIEC TPOTPAMMBI.

Conepxanne mporpaMmbl 1o (pu3uke HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HAy4YyHOW KapTHHBI Mupa oOydaromuxcs 10 kmacca npu oOydeHHHn X (PU3MKe Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JIEATENbHOCTHOrO Tmoaxoda. Ilporpamma mno ¢usnke
cootBercTBYeT TpeboBanusaM PI'OC COO k miuaHUPyEeMbIM JIMYHOCTHBIM, TIPEIMETHBIM H
METanpeIMETHBIM pe3yjibTaTaM OOYUYEeHUs, a TAKKE YUYUTHIBAET HEOOXOAUMOCTh pealTnu3aiuu
MEKIPEIMETHBIX CBSI3EH (PU3UKU C €CTECTBEHHO-HAYYHBIMU YUE€OHBIMU MpeaMeTaMu. B Heit
OTPENENISIOTCS OCHOBHBIE 1M H3y4YeHUsT (U3MKU Ha YPOBHE CpPEAHEro oOIero
oOpa3oBaHusl, IUJTAaHUPYEMbIE pE3yJbTaThl OCBOCHUA Kypca (UBUKUA: JUYHOCTHEIE,
MeTanpeIMeTHbIC, MPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e TIUIAHUPYEMBIE PE3YyJbTaThl OCBOCHHUs Kypca (hu3MKu Ha 0a30BOM YpOBHE, B TOM

YHCIIe MMPEAMETHBIC PE3YNbTATHI 10 TOAaM O0yUeHUS,

e cojepkaHue yueOHoro npeameta « Du3nkay 1mo rojgaM 00ydeHusl.

du3nka Kak Hayka O HambOojee OOIUX 3aKOHAX MPHUPOJBI, BBHICTyNHasi B KaueCTBE
y4eOHOTO mpeaMeTa B IIIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHHU 00
okpyxaroieM mupe. [IkonpHBIN Kype PU3NKKH — cUCTEMOOOpa3yIOIIUN 1Jisi €CTECTBEHHO-
HAy4YHBIX y4E€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KAT B OCHOBE MPOIECCOB
U SBJICHUH, M3y4aeMbIX XUMHUEH, Ouosiorueu, gusmueckoit reorpadueil m acTpOHOMHEH.
Hcnonb3oBaHWe W aKTUBHOE MPUMEHEHUE (PU3MYECKUX 3HAHUU OMNpeNeNsieT XapakTep M
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cdepe HDHEPreTukd, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, MOJYyYEeHHS] HOBBIX MAaTepUANIOB C 33/IaHHBIMU CBOMCTBaMHU W Jpyrux. M3yueHue
(M3UKM BHOCUT OCHOBHOW BKJIaJl B (DOPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHUHBI MUpa
oOyuvaroruxcsi, B (OpPMHUPOBAHUE YMEHUW NPUMEHSTh HAyYHBI METOJ TO3HAHHUS TPH
BBITTOJTHEHUHU UMH YUE€OHBIX MUCCIIEIOBaHUMN.

B ocHOBY kypca Qu3uKu JJIsi YpPOBHSI CpPeAHEro OOIIEro oOpa3oBaHMs TOJIOKEH s
UJel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €T0 MOCTPOEHHS.

Hoes yenocmuocmu. B COOTBETCTBUM ¢ HEM KypC SIBISETCS JIOTHUYECKU 3aBEPIIEHHBIM,
OH COAEPKUT MaTepHall U3 BCeX Pa3lesioB (PU3MKH, BKIIOYAET KAaK BOIMPOCHI KJIACCUYECKOMH,
TaK ¥ COBPEMEHHOMN (U3UKHU.

Hoes cenmepanuzayuu. B COOTBETCTBUM ¢ HeW Martepuasl Kypca (U3MKU OOBEIUHEH
BOKpPYT (pu3nueckux Teopuil. Beaymum B Kypce aBisercs popMUpoOBaHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEILIECTBE U MOJIE.

Hoes  eymanumapusayuu. EE€  peanusamusi  NpeanosiaraetT  MCHOJIb30BaHHE
T'YMaHUTAPHOTO MOTEHIMaNa (PU3NYECKON HAYKH, OCMBICIECHUE CBA3U PA3BUTHUS (U3HKU C



pa3BuTHEM OOIIECTBAa, a TaKKe C MHPOBO33PEHUECKMMHM, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuknaownoii nanpaenennocmu. Kypc Qu3MKH mpeamnonaraeT 3HAKOMCTBO C
IIUPOKUM KPYTrOM TEXHUYECKHMX U TEXHOJOTMUECKHUX IMPWIOKEHUN HM3YYEHHBIX TEOPUH U
3aKOHOB.

Hoes skonocuzayuu peanmsyercs HOCPEICTBOM BBEACHHUS 3JIEMEHTOB COACPKAHUA,
HOCBSIIEHHBIX HKOJIOTMYECKUM MTPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHbl C Pa3BUTUEM
TEXHUKM U  TEXHOJIOTMHA, a Takke O0OCyXIeHus IMpoOJleM  paluoOHaJIbHOTO
IPUPOIONOIB30BAHUS U SKOJOTMUYECKON OE30IMaCHOCTH.

Crep:KHEBBIMU dJIEMEHTaMU Kypca (U3MKHU Ha YPOBHE CpeAHEro oOIero oopasoBaHus
ABISIIOTCS (pu3MUeckue Teopuu ((PopMUpPOBAHUE MPEJICTABIECHUN O CTPYKTYpE MOCTPOECHUS
¢usnueckoil Teopuu, poiau (yHIAAMEHTAIbHBIX 3aKOHOB M MPUHIUIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPUPOJE, TPAaHULIAX IPUMEHUMOCTH TEOPH, /I OIMCAHMSI €CTECTBEHHO-
HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-AESTETLHOCTHBIN MOAX0J] B Kypce (PU3MKU peanusyercsl Mpexe BCEro 3a
CU4€T OpraHu3aldd SKCIEPUMEHTAIBHON JesTeNbHOCTH oOyuatommuxcs. Jlms 6a3oBoro
YPOBHSI Kypca (PUM3MKH — 3TO MCIIOJIB30BAHME CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M JJAOOPaTOPHBIX pabOT, KOTOpPbIE B MpOorpaMMme Mo Gpu3nke oObeAUHEHBI B
OOIMIA CMHUCOK YYEHHUYECKHX IMPAKTUYECKUX padoT. BrigeneHne B yka3aHHOM TepeyHe
7abopaTopHbIX pabOT, TPOBOAMMBIX JUIS KOHTPOJSI M OIEHKH, OCYIIECTBISICTCS
y4acTHUKaMHU 00pa30BaTeNIbHOTO Mpoliecca MCXOAs M3 OCOOEHHOCTEW IUIAHUPOBAHUS U
ocHameHust kabunera ¢usuku. [Ipm s3TOM oOecreunBaeTcs OBJIAJACHHE OOYYAIOIUMUCS
YMEHHUSIMH TMPOBOJIUTH KOCBEHHBIE M3MEPEHUs, MCCIEIOBaHMs 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH U TIOCTAHOBKY OMBITOB TI0 TPOBEPKE MPEITIOKEHHBIX THIIOTE3.

bonbmioe BHHMaHue yAenseTcs PENICHHI0 PacuéTHBIX M KayeCTBEHHBIX 3anad. [lpu
ATOM Ui Pacu€THBIX 3a7[a4 MPUOPUTETOM SIBIISIFOTCS 3aJaud C SIBHO 3a/laHHON (pu3nvecKkon
MOJIEJIbIO, TO3BOJIAIOIINE TPUMEHATh U3YUYECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO
paszzena Kypca, Tak ¥ MHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zienioB. (s KauecTBEHHBIX 3amad
MPUOPUTETOM SIBIIIIOTCS 3aJaHUsl Ha OOBSCHEHHE MPOTEKaHUA (U3MUYECKUX SBICHUU U
MIPOIIECCOB B OKPY’KAIOIIEH KU3HHU, TpeOyromue BEIOOpa PU3NIeCKOr MOACITH ISl CUTYallHH
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpeboBanusimu PI'OC COO k MarepuasbHO-TEXHUYECKOMY
oOecreueHnto y4eOHoro mpoiiecca 0a30BbI ypOBEHb Kypca (PU3HKM Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHUs TOJDKEH U3y4aThCs B YCIOBUAX MPEIMETHOTO KabnHeTa (PU3UKU WITH B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWMHETa IMpPEeJIMETOB €CTECTBEHHO-HAyyHOro Iukia. B
KaOuHeTe (U3MKU JOKHO OBITh HeoOxoauMmoe JnabopaTopHoe oOOpyAOBaHUE IS
BBITIOJTHEHHS] YKa3aHHBIX B MpOrpaMMe Mo (PU3MKe YYCHHMUECKHUX MPaKTUYECKHX paboT u
JE€MOHCTPALIMOHHOE 000pYy/I0BaHUE.

JIeMOHCTpallMOHHOE 000py/I0BaHUE (POPMHUPYETCSI B COOTBETCTBUU C IPUHLUIIOM
MUHUMAaJIbHON JOCTATOYHOCTU U 00ECIEYHBAECT MOCTAHOBKY MEPEUYHCIECHHBIX B MPOrpaMMe
1o (U3UKe KIFOUYEBIX JEMOHCTPALUN I UCCIEIOBAHUS U3y4aeMbIX SBJIEHUI U MPOILIECCOB,
AMIUPUYECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX IPUMEHEHUH.



JIaGopatopHoe 00opynoBaHUE ISl YYEHUUECKHUX MPAKTUYECKUX paboT popMUpyeTcs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeUrBaeTCs B pacuéTe OJJHOTO KOMILJIEKTa Ha JBYX
oOyuaromuxcs. TeMarnyeckue KOMIUIEKTBI JJaAOOPaTOPHOrO OOOPYIOBaHMS JOJKHBI OBITh
IOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX U LU(POBBIX TPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHIE IU(POBBIX TaOOPATOPUIA.

OCHOBHBIMU 1IETIIMU U3Yy4€HUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBIISIIOTCSI:

dbopMHpOBaHHWE HMHTEpEca U CTPEMJICHUS OOYyYalolUXCsi K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEJICTABICHUNM O HAYYHOM METOJe TNO3HaHUA U (HOpPMUPOBAHHE
MCCJIEI0BATENBCKOTO OTHOIICHHSI K OKPYKAIOIIKUM SIBJICHHSIM;

(opMHpOBaHHME HAYYHOIO MHUPOBO33PEHUSI KakK pe3yjibTaTa H3yYEHHUS OCHOB
CTpOEHHUS MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHUpOBaHWE YMEHHM OOBSICHATH SIBICHHUS C MCIOJIb30BAaHUEM (PU3UUYECKHUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

(GopMHpOBaHUE TPEACTABICHUH O poiau (PU3MKU IS pPa3BUTUA  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUM.

JlocTrmxkeHne 3TUX Iielield obecrieunBaeTcs pelieHueM CIASAYIONUX 3a7a4 B IPOIECcCce
M3y4deHHs Kypca (GU3UKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHusI:

NpUOOpPETEHUE CHUCTEMbl 3HAHMK 00 O0O0mMX (U3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSIX, BKIIIOUAS] MEXAHUKY, MOJIEKYJISIPHYIO PU3UKY, 3J€KTPOIMHAMHUKY,
KBaHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

(opMupoBaHHE YMEHUN TNPUMEHATH TEOPETUYECKUE 3HaHUS Uil OOBSICHEHUS
(¢u3znyecKkux SBICHUH B NPUPOJE WM JUIsl NPUHATHS NPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM JKH3HM;

OCBOCHHME CIOCOOOB PEIICHMs Pa3IMYHbIX 33ad C SBHO 33JaHHOW (U3MYECKO
MOJIeNbl0, 3aJad, MOJPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3JaHue (PU3nUYecKon
MOJIEJIN, aICKBATHOM YCIIOBUSIM 3a/1a4U;

NOHUMaHUe PU3HYECKUX OCHOB M MPUHIUIIOB JACUCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO CPELY;

OBJIAJICHUE METOJAMHM  CaMOCTOSITEJIBHOIO  IUJIAHUPOBAHMS W IPOBEJICHUS
¢u3znyeckux  HKCIEPUMEHTOB, aHaliM3a W HMHTEepOpeTrauuud  HUHpopmanmu,
ONpeaENIeHHs JOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTaTa;

CO3JaHUE YCIOBUM JUIsl Ppa3BUTUS YMEHUM MPOEKTHO-HCCIIEIOBATENbCKOM,
TBOPYECKOU JIESITEIBHOCTH.

Ha uzyuenue ¢usuku (6a30BBI YPOBEHB) HA YPOBHE CPEIHETO 00IIero oOpa3oBaHUs
orBoautcs B 10 knacce — 68 yacos.

[IpennaraemMselii B mporpamme mno (U3HKE MepedeHb JTaOOPATOPHBIX U MPAKTUYECKHX
paboT SBISETCS PEKOMEHJIOBAHHBIM, YUYUTENb JENA€T BBIOOP MPOBEIAEHUS J1a0OPATOPHBIX
paboT U OMBITOB C YYETOM UHIAUBUAYATBHBIX OCOOEHHOCTEHN 00yUaromuxcs.



COIAEPKXAHUE OBYUYEHUA
10 KJTACC

Paznen 1. @u3uka ¥ MeTOAbI HAYYHOT'O MO3HAHUSA
duznka — Hayka o npupoze. Haydnsle MeTObI TO3HAHUS OKpYXKarowero mupa. Posb dKcriepuMeHTa U TEOpUH B MPOLECCE
MO3HAHUS MPUPOJBI. DKCIIEPUMEHT B (PU3UKE.
MopnenupoBanue (U3MYECKUX SBJICHUA M TpoueccoB. Hayunwle rumorte3pl. PuU3NyYecKHe 3aKOHBI U TEOpUHU. ['paHuLbI
MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pUHIIMIT COOTBETCTBUS.
Pounb 1 MecTo (pu3uKu B pOPMUPOBAHUN COBPEMEHHOW HAyYHOU KapTUHBI MUpPa, B IPAKTUUYECKON AESITEIbHOCTHU JIOACH.
Jlemoncmpayuu
AHanoroBble ¥ U(PPOBbIE U3MEPUTETBHBIE PUOOPHI, KOMIIBIOTEPHBIE TATUYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamurka
Mexanunueckoe arxeHrne. OTHOCUTEIBHOCTh MEXaHUUYECKOTo ABMKEeHUA. Cucrtema orcuéra. Tpaekropus.

[lepemenienune, CKOpoCTh (CpeiHssI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MATEpUaIbHON TOUKU, X MPOEKIMH Ha OCU
cucteMbl KoopauHat. CliokeHre MepeMelieHUu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHHOE ABM)KEHHUE. I'papuky 3aBUCMMOCTH KOOpPJAMHAT, CKOPOCTH, YCKOPEHHS,
MyTH U TIEpEMEILEHUSI MaTEPUATbHON TOUKH OT BPEMEHHU.

CBobOosHOE TIazieHre. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpusonunenHnoe aBrkeHue. J[BUKEHNE MATEPUAIIBHON TOYKH MO OKPYKHOCTHU € IMOCTOSIHHOW 110 MOZYJIFO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JTUHEHHast ckopocTh. [lepruon n yactoTta odpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHHuecKre yCTpocTBa U MPAKTUYECKOE MPUMEHEHHUE: CIIUIOMETD, JBUKEHUE CHAPSIIOB, LEMHBIE U PEMEHHBIE TIEPEIayu.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALUS KHHEMATHUECKUX XapaKTEPUCTUK ABUKEHUS.

[IpeoOpa3oBanue ABMKEHUMN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonienue nBmxeHus Tena, OpoieHHOro Mo YTJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.



Hanpagnenue ckopocTu pu ABUKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomol

N3ydeHne HepaBHOMEPHOIO JIBH>KEHUS € LEIIBIO ONPEIEICHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY ITYyTAMU, IPOMIECHHBIMH TEJIOM 3a MOCIEA0BATEIbHBIE PABHBIC IPOMEXYTKA BPEMEHHU ITPU
PaBHOYCKOPEHHOM JBH>KEHHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBMKEHHUs MIApUKa B BA3KOM )KUIKOCTH.

N3yuenue ABMxKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Tpuauun otHOcuTenpsHOCTH [ anmiies. [lepBeiit 3akoH HeroToHA. MIHEpIIMaIbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuina. [Tpuanun cynepno3unuu cuii. Bropoit 3akon HeroToHa 11t MatepuanbHOM TOUKHU. Tpernil 3akoH HeroToHa
IUI1 MAaTEPUATIBHBIX TOYEK.

3akoH BceMupHOTro TsAroteHus. Cuna tsokectu. [lepBas kocMuuecKast CKOPOCTb.

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

Tpenne. Bunpsl Tpenust (mokosi, cKoibxkeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHUS CKOJIbKEHUS M cuia
Tpenust nokosi. Koadduuuent tpenns. Cuna cONpoTUBIICHUS NPU JBUKEHUU Teja B )KUJIKOCTH WIIH Tase.

[ToctynarenbHOE U BpalllaTeIbHOE JBMKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpalieHus. [lnedo cunbl. YcnoBus paBHOBECUS TBEPAOTO TEIIA.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHUE: TTOAIIUITHUKH, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME HEPIU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CroxeHune Chil.

3aBUCUMOCTD CUJIBI YIIPYTOCTH OT JAeOpMaIiii.

HesecomocTts. Bec Tena npu yckOpeHHOM oABEME U TAJCHNH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuol



Nzydenne aBmxeHust Opycka 1o HaKJIOHHOW TIOCKOCTH.

HccnenoBadue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIINX B TIPYKWHE U PE3NHOBOM 00pasiie, OT ux aedopMaliuu.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPAIICHUS.

Tema 3. 3axoHbl COXpaAHEHUA 8 MeXAHUKE

NmMnynbc MaTepuanbHOM TOUKH (Tesa), CUCTEMbl MaTEePUATbHBIX TOYEK. UMMIyNbC CHIIBI U U3MEHEHUE UMIYJIbca Telia. 3aKOH
COXpaHEHHS UMITYJIbCa. PEakTUBHOE IBUKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunertuueckas sHeprusi MatepuanbHOi TOUku. Teopema 00 M3BMEHEHUN KHHETUYECKON YHEPTUH.

[ToTenmumanbHas 3Heprusi. [loTeHnuanbHas sHeprust ynpyro jaeopMupoBaHHOM MpyKuHbI. [loTeHlManbHas SHEprus Tena
BOJIM3U MTOBEPXHOCTU 3EMIIU.

[ToTeHnMaIbHBIE U HEMOTEHIHAIbHBIE CUJIbI. CBsI3b PabOThl HEMOTEHIUAIBHBIX CHJI ¢ U3BMEHEHUEM MEXaHUYECKOW IHEPTruu
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUH.

Ypyrue u Heynpyrue CTOJIKHOBEHHS.

TexHUYeCKHe yCTPOMCTBA U MPAKTUYECKOE TPUMEHEHHE: BOJOMET, KOTIEP, MTPYKUHHBIN MUCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIMATLHON YHEPTUU B KHHETHUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3ydenne abCOMIOTHO HEYNIPYTOro yiapa ¢ MOMOIIBIO IBYX OJAMHAKOBBIX HUTSIHBIX MasiTHUKOB.

UccnenoBanue cBsi3u pabOTHI CHIIBI C K3BMEHEHUEM MEXaHUYECKOW DHEPTUU Tejla Ha IPUMEPE PACTIKEHUS PE3UHOBOTO JKTyTa.

Paszpnes 3. MousiekyasipHas pu3nKa ¥ TEPMOAUHAMHMKA
Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOM TEOpUM W WX OIBITHOe OOOCHOBaHWE. BpoyHOBCKOE IBMKEHHE.
Hubdysus. Xapaktep ABUKEHUS U B3aUMOJCHCTBUS YaCTHI] BeIIeCcTBA. MoJien CTpOSHUS Ta30B, KUIKOCTEH M TBEPIBIX TEN U
0OBbsSICHEHHE CBOMCTB BEIIECTBAa HAa OCHOBE 3THX Mojenei. Macca u pasmepbl Mojekyd. KomuuectBo BemiectBa. [locrosiHHas
ABorazpo.
TerutoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcusi.



Monens umaeanpHOoro raza. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETHUYECKON TEOpHUH HAeadbHOro rasza. AOCOOTHas
TeMIEpaTypa Kak Mepa CpeIHEW KHHETHYECKOW JHEPIrUH TEIUIOBOrO JBMKEHMA dactul rasa. [llkama temmneparyp KenbBuHa.
I'azoBble 3akoHBI. YpaBHeHHe MeHneneeBa—Kiamneiipona. 3akoH [lanproHa. M3omponeccsl B MACATbHOM ra3e C IMOCTOSHHBIM
KOJIMYECTBOM BelecTBa. ['paguueckoe npeacraBieHue M30IpoOLECCOB: U30TEpMa, U30X0pa, u3o0apa.

TexHuyeckne ycTpoiucTBa U MPaKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIKE JUCKPETHOE CTPOCHHUE BEIIECTBA, GoTOrpaduu MOJIEKYI OPTaHUYECKUX COSAMHEHUIA.

OnbiThl 110 MU HY3UN KUAKOCTEH U ra30B.

Mojiens OpOyHOBCKOTO JIBUKEHMSL.

Mogens onbita lTepHa.

OnBITEI, TOKa3bIBAIOIIME CYIIECTBOBAHUE MEKMOJIEKYIPHOTO B3aNMOICUCTBUS.

Mogens, WILTIOCTPUPYIOIIas IPUPO1y AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUSA UJICAJIBHOTO ra3a, U30MPOIECCHI.

Yuenuueckuit sxcnepumenm, 1abopamopnsle pabomuwl

OmnpeneneHne Macchl BO3/lyXa B KJIACCHOM KOMHAaT€ Ha OCHOBE M3MEPEHH 00bEMa KOMHATHI, JABJIEHUS M TEMIEpaTyphbl
BO3/yXa B HEW.

Hccnenoanne 3aBUCUMOCTH MEK1y TTapaMeTpaMU COCTOSIHHS pa3peKEHHOT0 rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHnamuyeckasi cucremMa. BHYyTpeHHssl SHeprusi TEpMOJIMHAMUYECKOW CUCTEMBI U cloco0bl €€ n3MeHeHus. KommuecTBo
TEIJIOTHl U paboTa. BHyTpeHHs 3Heprusi 0JHOATOMHOI'O MACAJIHOTO ra3a. Bupl Temionepegaun: TENIONPOBOIHOCTh, KOHBEKLIUS,
U3JIy4eHue. Y IeIbHas TEIUIOEMKOCTD BellecTBa. KoanyecTBo TEIIOThI PU TeIUIonepeaaye.

[Tonsitue 06 agmabarHom mporecce. [lepBbiii 3akoH TepMoauHaMuKH. [IpuMeHeHue MepBOro 3aKOHA TEPMOJUHAMUKH K
usornpoiieccam. ['padudeckas naTepnperanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B IPUPOJIE.

TennoBeie MmammuHbl. [IpuHIUTIBL  AEHCTBUS TEIUIOBBIX MaiuH. [IpeoOpa3zoBaHusi HHEpPrUM B TEIUIOBBIX MAallIMHAX.
Koaddumment nonesnoro aerictBust TemioBoi mamunbl. [{ukin Kapao u ero kodduimeHT none3Horo nedcTBus. IKOJIOTHIECKUE
pOOJIEMBI TETIJIO3HEPTETUKH.

TexHuueckue yCTpocTBA M MNPAKTUUYECKOE NPUMEHEHME: [BUTaTelb BHYTPEHHErO CropaHusi, OBITOBOM XOJIOAWJIbHUK,
KOHJIMITUOHED.



Jlemoncmpayuu

H3MmeHeHrne BHYTpEHHEH SHEpPruu Tella MpU COBEpPUICHHH PabOThl: BbUIET MPOOKM M3 OYTBUIKM TOJ JEUCTBUEM C)KAaTOTO
BO3/lyXa, HarpeBaHue 3(pupa B JaTyHHOU TPYOKe IMyTEM TpeHHs (BUACOAEMOHCTPALINS).

M3MeHeHre BHYTpEHHEHN 3Hepruu (TeMiieparypsl) Teja pu Temionepeaaye.
OmnbIT 10 agnabaTHOMY PACHIUPEHUIO BO3yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Mopenu mapoBoii TypOWHBI, IBUTATENs] BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATEJIS.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol
N3mepenune yaeinbHON TEIITOEMKOCTH.

Tema 3. Aepecammnbvie cocmoanus eeuwyecmea. Pazosvie nepexoonl

[Tapoo6pazoBanue u konAeHcaus. Mcnapenue u kunenue. AOCOIIOTHAS U OTHOCUTENbHAS BJIAKHOCTh BO3Ayxa. HacklleHHbII
nap. Y ienpHas TeIioTa napooodpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS.

Teépnoe teno. Kpucrammmyeckue u amopdHbie Tesa. AHU30TPONUS CBOMCTB KpucTauioB. JKunkue kpuctamibl. COBpeMEHHbIE
Marepuaibl. [InaBnenue u kpuctaymzanus. Y aenbHas TeroTa miasienus. CyOaumanus.
VYpaBHeHuUE TEMI0BOTO OanaHca.

TexHuyeckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U MCUXPOMETP, KAJTOPUMETP, TEXHOJIOTHUU MOTYUYEHUS
COBPEMEHHBIX MAaTE€pPUaJIOB, B TOM YUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBoiicTBa HACBIEHHBIX NIAPOB.

Kunenue npu moHMKEHHOM JIaBJICHUU.

CnocoObl U3MepEeHUs BIAXKHOCTH.

Habintoienne HarpeBaHus U MJIaBJICHUS KPUCTAIIIMYECKOIO BELIECTBA.
JleMOHCTpalusi KpUCTaJIOB.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3mepeHre OTHOCUTENbHON BIIaXKHOCTH BO3/1yXa.

Pa3znes 4. JiaekTpoanHaMuKa
Tema 1. dnekmpocmamuxa

OnekTpuzanus Tel. DIJEeKTpuueckuil 3apsn. J(Ba Buaa 3IIEKTPUUECKUX —3apsi/iOB.

[IpoBOOHWKHN, OUANEKTPUKH U
MTOJIYITPOBOJIHUKH. 3aKOH COXPAHEHUS IEKTPUUECKOro 3apsia.



B3aumopeiictBue 3apsanoB. 3akoH Kyiona. ToueuHbld 3J€KTpUYECKHN 3apsia. OieKTpuueckoe mnose. Hanpsk€HHOCTh
3IEKTPUYECKOTO Mo, [I[puHIKN Cynepno3unuu 3JIEKTPUIECKUX MOJeh. JINHUY HanpsiKEHHOCTH AIEKTPUYECKOTO TTOJIS.

PaGota cun »snextpocraruyeckoro mnons. I[lorenuman. PasHocte mnoteHnumanoB. [IpoBOAHMKM W AMDIEKTPUKH B
ANEKTPOCTATUYECKOM NoJie. [usnekTpruueckasl MpOHUIAEMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DneKTpoEMKOCTh MIIOCKOTO KOHJIEHCATOPA. DHEPTHUs 3apsKEHHOT0 KOHACHCATOpA.

TexHnueckne YCTpOWCTBA W IPAKTUYECKOE NPUMEHEHHUE: BICKTPOCKOM, BJICKTPOMETP, 3IJIEKTPOCTATUYECKAs 3aluTa,
3a3eMJICHHUE JIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMUPOBAIBHBIN anmapar, CTpyHHBIN PUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MMPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3auMopenicTBHE HARNEKTPU30BAHHBIX TEIT.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEI.

IIpOBOIHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTA.

JIMAIIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTbD JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOPA OT IUIOMIAIN [UIACTUH, PACCTOSHUS MEKY HUMHU U TUDJICKTPUUECKON
MIPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mMepenune 35eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUUECKUM TOK. Y CJIIOBUS CYILIECTBOBAHUS JIEKTpUUecKoro Toka. Microunuku Toka. Cuia Toka. [IocTosITHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y IEIbBHOE CONPOTHBJIEHUE BellecTBa. llocnenoBaTenbHOE, MapalIebHOE, CMEIIAaHHOE
COEJIMHEHUE MPOBOIHUKOB.

Paborta snexrpuueckoro Toka. 3akoH [[xoymns—JIeHiia. MOITHOCTB AIEKTPUUYECKOTO TOKA.

ONEKTPOJIBIKYIIAasi CUJIa M BHYTPEHHEE COINPOTUBICHHE HWCTOYHUMKA ToKa. 3akoH Owma [y MOJHOM (3aMKHYTOM)
3NeKTpruYecKou uenu. KopoTkoe 3aMbIKaHUE.

DJIEKTPOHHAs MPOBOJMMOCTh  TBEPABIX META/UIOB. 3aBUCUMOCTh  CONPOTUBJIECHHUS METAJUIOB OT  TEMIIEPATYPHI.
CBepXIpOBOJIUMOCTb.



DneKTpuYecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBEHHass W NpUMECHas MPOBOAMMOCTb  MOJYNpoBOAHHMKOB. (CBoiicTBa  pP—N-mepexona.
[TosrynnpoBOTHUKOBBIE TPUOOPBI.

DNEKTPUYECKNN TOK B PACTBOPAX U PACILIABAX AICKTPOIUTOB. DIIEKTPOIMTHYECKAs TUCCOLUALNS. DIICKTPOIIH3.

DnexkTpuyecKuid TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOATENbHBIN pa3psia. Monuus. [1nazma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MNPUMEHEHWE: AaMIEPMETpP, BOJIBTMETP, pPEOCTaT, HWCTOYHHUKU TOKa,
AJIEKTpOHArpeBaTesIbHbIe IPUOOPHIL, IJEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COIPOTUBIICHUS], BAKYYMHBIN AHOJI, TEPMUCTOPHI
1 (OTOPE3UCTOPHI, MOTYIIPOBOAHUKOBBIN AHOJ, FAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cUilbl TOKAa U HATIPSKEHUS.

3aBHUCHUMOCTD COIIPOTHUBJICHUS HUIMHAPHUYCCKHUX ITPOBOJAHUKOB OT JIJIMHBI, IJIOIIAAN ITOIICPCYHOTO CCUCHUA U MaTCpHraia.
CmMmernranHoe COCANHCHUC ITPOBOAHUKOB.

[Ipsimoe u3MepeHue 3AEKTPOABMKYIIEH cuibl. KOpoTKOe 3aMblKaHHWE TajdbBAHMYECKOIO 3JIEMEHTA U OIEHKAa BHYTPEHHETO
COITPOTHUBJICHUA.

3aBUCHUMOCTh COMPOTUBIJIEHUS METAJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psat U MpOBOAUMOCTH BO3/1yXa.

OnHOCTOPOHHSISE TPOBOAUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3ydyeHne cMEIaHHOTO COeIMHEHUS PE3UCTOPOB.

N3Mepenune 35eKTpOABUKYILEN CUIIbl MICTOYHUKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHMUS.

Habmronenue ammekTpoiusa.

MesknpeaMeTHbIE CBSA3H

Nzyuenne kypca ¢uszuku 6a30Boro ypoBHs B 10 Kiacce OCyIIECTBISECTCS ¢ YUETOM COJEPKATETBLHBIX MEXKITPEIMETHBIX CBI3EH
C KypcaMu MaTeMaTUKHu, OMOJIOTMH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemuvie noHsamusi, CBI3aHHBIE C W3YYECHHUEM METOJOB HAyYHOTO TO3HAHUS: SIBJICHHE, HAy4YHBINH (DakT, TrUmoresa,
¢dbu3ndeckas BeTUInHa, 3aK0H, TEOpusl, HAOJII0IeHNE, SKCTIEPUMEHT, MOJICIUPOBAHUE, MOJIETh, U3MEPEHHE.



Mamemamuxa: pelnieHHe CHUCTEMbl ypaBHEHUH, JuHeWHas (yHKuus, mapabona, rumepOosa, ux rpaduKu M CBOICTBa,
TPUTOHOMETpHUUECKHe (QYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U MX
MPOEKIMH Ha OCH KOOPJIMHAT, CJIOKEHHE BEKTOPOB.

Buonoeus: mMexaHWMYecKoe MABIKEHHE B KHUBOW mpupoae, auddysus, ocMoc, TermIooO0MeH KHUBBIX OPTraHU3MOB (BHIIBI
TEIUIONEepeIaun, TEIUIOBOE PAaBHOBECHE), DNIEKTPUUECKHE SBJICHUS B )KMBOU MPHUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJIIPHAsl Macca, TeIUIOBbIE CBOMCTBA
TBEPBIX TEJ, KHUIKOCTEH U Ta30B, SJIEKTPUUECKHE CBOMCTBA METAIJIOB, DJIEKTPOIIUTHYECKAs AUCCOIMAIIUS, TalIbBaHUKA.

l'eoepacghus: BNaxxHOCTH BO3/1yXa, BETPBI, 0apoMeTp, TEPMOMETP.

Texnonocusn: mnpeoOpa3oBaHME IBMKEHUHA C MCIOJNb30BAHMEM MEXAHU3MOB, YUYET TpPEHUS B TEXHUKE, MOAIINUIHUKH,
MCIIOJIb30BaHUE 3aKOHA COXPAHEHHs UMITYJIbca B TEXHHUKE (pakeTa, BOAOMET U JApyTue), ABUTATEIh BHYTPEHHETO CTOPaHUs, TapoBas
TypOuHa, OBITOBOWM XOJOAWIBHHUK, KOHIUIIMOHEP, TEXHOJOTMH TIOJNyYE€HHsS COBPEMEHHBIX MaTepuaioB, B TOM YHCIE
HAaHOMATEpPHAJIOB, U HAHOTEXHOJIOTUH, 3JIEKTPOCTATUUECKas 3alUTa, 3a3€MJICHHUE AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBINA MPUHTED,
AJIEKTpOHArpeBaTesIbHbIe IPUOOPHI, JIEKTPOOCBETUTENbHBIE IPUOOPHI, rabBaHUKA.

IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMUBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBHIEI'O
OBPA30BAHUA

OcBoenue yuebHoro npeamera «Puszukay Ha ypoBHE cpeaHero oduiero oopazopanus (0a30BbIi ypOBEHB) JOJIKHO 00ECIIEUUTH
JOCTIKEHUE CIEAYIONMNUX JUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIHTATOB.

JIMUHOCTHBIE PE3YJIBTATDI

JIngyHOCTHBIE pe3yabTaThl OCBOCHHUS YyueOHOro mpeamera «®Pu3uKay JOJDKHBI OTpa)»aTh TOTOBHOCTh W CIOCOOHOCTH
00y4JaroImmXxcsli PyKOBOJCTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEHW IO3MIMEH JTUYHOCTH, CHCTEMON IICHHOCTHBIX OpPHEHTAIWM,
MO3UTHUBHBIX BHYTPEHHHX YOEXKICHUM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PaCIIMPEHUE
YKU3HEHHOTO OIBITA U OIBITA ACSITEIBHOCTH B MPOILECCE PEATM3AMA OCHOBHBIX HAMPABICHUN BOCHUTATEIbHOM JIESITEIIBHOCTH, B TOM
YHUCJIC B YACTH:

1) rpa:KaaHCKOr0 BOCIIMTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN TO3UITUU O0YJAIOIIETOCS KaK aKTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCHICKOTO OOIIECTBA;

MPUHATHE TPATUIUOHHBIX 00IEYETIOBEUECKIX TYMAHUCTHUYECKUX U IEMOKPATUIECKUX [ICHHOCTEHH;



TOTOBHOCTh BECTH COBMECTHYIO JAESITENBbHOCTh B HHTEpPECaxX TPakJaHCKOTO OOIECTBA, y4acTBOBAaTh B CaMOYIPAaBJICHUU B
00pa3oBaTeNbHON OpraHu3aluy;

yYMEHHUE B3aHMOJIEHCTBOBATH C COIUATBHBIMU MHCTUTYTAMU B COOTBETCTBUU C UX (DYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCThH K TYMaHUTAPHON U BOJIOHTEPCKOM NESITEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH POCCUNCKON TPAKIaHCKON MICHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CUMBOJIaM, JOCTUXKEHUSM POCCUICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUIO M IPUHUMATh OCO3HAHHBIE PEIIEHHUS, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U
[IEHHOCTH, B TOM YHCJI€ B IEATEIHHOCTH YUEHOTO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHHSA:

ACTETUYECKOE OTHOIIEHUE K MUY, BKIIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETo (PU3HIECKO HAYKE;

5) Tpy10BOT0 BOCIIMTAHUS:

WHTEpEC K Pa3IMIHbIM cepaMm MpodhecCHOHATBHON ACATEIHPHOCTH, B TOM YHCIIE CBA3AHHBIM C (U3MKON M TEXHUKOH, YMEHUE
COBEpIIIATh OCO3HAHHBIN BHIOOP Oy yIie npodeccruu U peaim30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTH ¥ CLIOCOOHOCTH K 00pa30BaHUI0 U caMO0Opa30BaHMIO B 00J1aCTH (DM3UKK HA IPOTSHKEHUU BCEH KU3HH;

6) IKOJIOrHY€CKOTr0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTH IKOJOTHIECKON KYJIbTYphl, OCO3HAHHE TJI00ATFHOTO XapaKTepa IKOJIOTUIECKUX MPOoOIeM;

IJIAHUPOBAHUE U OCYILIECTBICHUE JIEUCTBUM B OKPYXKAIOLIEW Cpelle Ha OCHOBE 3HAHUS LEJIEd YCTOMYMBOIO Pa3BUTHS
YeJIOBEUECTBA;

pPaCHIMPEHUE OTBITA JEATEILHOCTH SKOJIOTUUECKON HAMIPABICHHOCTH Ha OCHOBE UMEIOIIUXCS 3HAHUMN 10 (PUBHKE;

7) HEHHOCTH HAYYHOT'0 MIO3HAHUSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (U3HUECKOIN HAYKU;

OCO3HAHHWE IIEHHOCTH HAYYHOM MACSATEIBHOCTH, TOTOBHOCTH B MPOIECCe HM3YYCHHS (DU3UKH OCYIIECTBISATH MPOEKTHYIO U
HCCJIEIOBATENBCKYIO IESITEIbHOCTh MHANBUIYALHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI



Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC Y4eOHbIEC 1eiiCTBUSA
ba3oBble Jornyeckue 1eicTBUA:

CaMOCTOSITENIHO (POPMYIHPOBATEH U aKTYaIU3UPOBATH MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONIPENENATh LENH AeATEIbHOCTH, 3a1aBaTh IapAMETPbl U KPUTEPUU UX TOCTHKCHMUS;

BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTUBOPEUUS B paCCMaTPUBAEMBIX (PU3NUECKUX SBICHUSIX;

pa3palaThIBaTh IJIaH PELICHUS TPOOJIEMBI C YUETOM aHAJIM3a UMEIOLINXCS MAaTEPUATIBHBIX M HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OLEHWBATH COOTBETCTBHE pE3YJIbTATOB LEJIAM, OLIEHUBATh PHUCKUA MOCIEACTBUI
NEeSATENbHOCTH;

KOOPJAMHHUPOBATH U BBINOJHATH pabOTy B YCIOBUSIX PEaJIbHOTO, BUPTYaIbHOIO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBble uccienoBarebcKue 1eiiCTBUSA:

BJIQJIETh HAYYHON TEPMUHOJIOTUEHN, KIIOUEBBIMU OHATUSAMU U METOJIaMU (PU3NYECKON HAYKHU;

BJIQJICTh HaBbIKAMU Yy4€OHO-MCCIIEIOBATEIbCKOM M TNPOEKTHOM JESATENbHOCTH B 00J1acTU (PU3UMKH, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB peIeHUs 3a7a4 (PU3MUECKOro CoJIep:KaHusl, IPUMEHEHUIO Pa3IMUHbIX METOI0B
IIO3HaHUSI,

BJIAJETh BUJIAMH ACSTENBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEpHpEeTalyd, NMpeoOpa3OBaHUI0 U MPUMEHEHHUIO B
Pa3IMYHBIX YUYEOHBIX CUTYALMIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX MMPOEKTOB B 00J1aCTH (DU3HUKY;

BBUSIBIIATh TIPUYMHHO-CJICCTBEHHBIE CBSI3M M AKTyaJIM3UPOBATh 3aJady, BBIIBUIAaTh TUIIOTE3y €€ pELIEHUs, HaXOIUTh
apryMEHTHI JUIS I0Ka3aTeIbCTBA CBOMX YTBEPKACHUIM, 3a1aBaTh NapaMEeTPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJ€ PpEIICHHS 3aJa4d pPe3yJIbTaThbl, KPUTHYECKH OLIEHUBAaTh MX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBHSIX;

CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON IEATEbHOCTH, B TOM YUCIIE NPU U3YYEHUU (DU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTD 3HAHUS MO (PU3MKE B MPAKTHUUECKYIO 00J1aCTh KUZHEACATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEIaraTh OpUruHAIbHBIE MOAXObl U PEIICHHUS;

CTaBUTb MPOOJEMBI U 3a/1a4H, AOMYCKAIOIINE albTePHATUBHBIE PELICHUSI.

Pabora ¢ undgopmanmeii:



BJIa/IETh HAaBBIKAMH MOJIy4eHHs HH(POpMAIUU (PU3UUECKOTO COJACP)KAHUS U3 HCTOUYHUKOB Pa3HBIX TUIOB, CAMOCTOSITENIBHO
OCYIIECTBISTH MOUCK, aHAIN3, CHCTEMATH3aIUI0 U MHTEPIIPETALNI0 HH(OPMALIUY PA3IUYHBIX BUAOB U (OPM MPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTb HH(OPMALINY;

UCIOJIb30BaTh CPEACTBA UH(POPMALIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOIMH B PEIIEHNN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX
U OpPraHHU3alMOHHBIX 3a/1a4 C COOIIOAEHUEM TPEOOBAHUI SPrOHOMHUKH, TEXHUKH O€30IaCHOCTH, TMTHEHBI, PECYpCcOCOEpeKeHMs,
MPABOBBIX U ATHUECKUX HOPM, HOPM MH(OPMALIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJEP)KaHUS B Pa3IMUHBIX (opMmMaTax C y4yETOM HaA3HAYEHHUs WHPOpMALMU U LIEJIEBOM
ayJIUTOpPHUH, BbIOMpask ONTUMAJIbHYIO (OpPMY MPENCTABICHUS U BU3yaIU3allUu.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

OCYILIECTBIIAThH OOIIEHNE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHQIUKTHBIX CUTyallMi U CMATYaTh KOHQIUKTHL;

Pa3BEPHYTO M JIOTUYHO HU3J1araTh CBOIO TOUKY 3PEHMS C UCIIOIb30BAaHUEM SI3bIKOBBIX CPEJCTB;

MMOHUMATh U UCHOJIb30BaTh NPEUMYIIECTBA KOMAaHHOW U UHIMBUIyaJIbHOU PabOTHI;

BBIOMPATh TEMATUKy M METOJAbl COBMECTHBIX JEHCTBUWA C Y4ETOM OOLIMX HHTEPECOB M BO3MOMKHOCTEH KaXKIOro 4JieHa
KOJIJIEKTHUBA;

IIPUHUAMATD LIEJIM COBMECTHOM AESATEIbHOCTH, OPraHU30BBIBATh U KOOPIMHUPOBATH JNEUCTBUA 110 €€ TOCTHKEHHUIO: COCTABIIATh
IJIaH I€UCTBUM, paclipeeaiTh POJU ¢ YYETOM MHEHUN YYAaCTHUKOB, 00CYX AaTh pe3yJbTaThl COBMECTHON PabOTHI;

OLICHMBATh Ka4Y€CTBO CBOETO BKJIAJIa U KaXKAOT0 YYaCTHUKA KOMaH/ bl B OOLIMI pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IIpeUIaraTb HOBBIE IIPOEKTHI, OLIEHUBATH UJEH C ITO3ULUU HOBU3HBI, OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh MO3UTHUBHOE CTPATETMUYECKOE MOBEACHHUE B PA3IUYHBIX CUTYalMsIX, IPOSBISATH TBOPUYECTBO U BOOOpaKEHUE,
OBITh MHUIIMATHBHBIM.

PeryjsiTuBHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:
CaMOCTOSATENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEIbHOCTh B 00JACTH (PU3UKU U aCTPOHOMHH, BBISBIISATH MPOOJIEMBI,
CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33]1aUH;
CaMOCTOSTENIbHO COCTABJIATH IUIaH PEIICHUS PACUETHBIX U KAY€CTBEHHBIX 3aJ1ay, MJIaH BBITTOJIHEHHS MPAKTUYECKON pabOThI C
Y4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUM;



JaBaTh OIICHKY HOBBIM CUTYAITUsIM;

pacMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIUYHBIX MPEIITOYTCHHM;

JIeJ1aTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO 3PYIUIMH B 00J1aCTH (DU3UKH, TIOCTOSTHHO MOBBIIIIATH CBOK 00pa30BaTEIbHBIN
U KyJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOIIUOHAIbHBIH HHTEJJIEKT:

J1aBaTh OIICHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTUBBI B I€SITEILHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM;

BIIJICTh HABBIKAMHU MO3HABATEIbHOW pedIeKCUU KaK OCO3HAHWS COBEPIIAEMbIX JTEHCTBUNA U MBICTUTEIBHBIX MPOIIECCOB, UX
pe3yJIbTaTOB U OCHOBAaHUM;

HCITOJTB30BATh MIPUEMBI PehICKCHH ISl OIICHKU CUTYAIlNH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHHUS 110 UX CHIKEHHUIO;

MPUHUMATh MOTHUBBI U apPTYMEHTHI IPYTUX TIPU aHAJIM3€ PE3yIbTaTOB IEITEIbHOCTH;

MPUHUMATH ce0s, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX TIPH aHAJIN3€E PE3yIbTaTOB ACITCIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO IPYTUX HA OIIMOKH.

B mporecce mocTuKeHUS JMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOrpaMMbl MO (PU3MUKE MJisi YPOBHSA CPEAHETO OOIIEro
o0Opa3oBaHus y 00y4arOIINXCSI COBEPIICHCTBYETCS AMOIMOHATIBHBIM UHTEIUIEKT, MPE/oarainii chopMIUPOBAHHOCTS:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIOCOOHOCTh TMOHHMMATh CBOE SMOITMOHAIBHOE COCTOSIHHWE, BHJICTh HAMPABIICHUS Pa3BUTHS
COOCTBEHHOW 3MOIMOHAIILHOM c(ephl, ObITh YBEPEHHBIM B CE0€;

CaMOpETyJIMPOBAHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh 32 CBOE MOBEICHUE, CIIOCOOHOCTh
aJanTUPOBATHCS K AIMOIMOHATIBLHBIM U3MEHEHUSAM U MPOSIBISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONIEH CTpEMJICHUE K JOCTHKEHHUIO LETH M yCIeXy, ONTUMU3M, HHUIIMATUBHOCTH, YMEHUE
JICKCTBOBAThH MCXO/ISI U3 CBOUX BO3MOXKHOCTECH;

OMIIATUH, BKIIFOYAIOIICH CIOCOOHOCTHh IMOHMMATh SMOIMOHAIBHOE COCTOSIHHE JPYTHUX, YYUTHIBATH €r0 MPHU OCYIIECCTBICHUU
0OIIIeHus1, CHOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIIOUAIOIIMX CIIOCOOHOCTH BBICTPAMBATH OTHOIIEHUS C JAPYTMMH JIIOJAbMH, 3a00TUTHCS, MPOSBISATH
MHTEPEC U pa3periaTh KOHMIUKTHI.



IHPEAMETHBIE PE3YJIBTATDBI

K koHny oOyuenuss B 10 kiacce npenMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)kaThb C(OPMUPOBAHHOCTH Y
00y4aroIuxcst yMEHHI:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B OPMUPOBAHUU COBPEMEHHON HAYYHON KapTHUHBI MUpPa, B Pa3BUTHH
COBPEMEHHOW TEXHHUKHU U TEXHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTH JIIOAEH;

YUUTBIBaTh IPAHULbl IPUMEHEHNS U3YUYEHHBIX (PU3MUECKUX MOJENIEH: MaTepuasabHas TOUKa, MHEPLHUAIbHAs CUCTEMa OTCUETA,
abCOJIOTHO TBEPJIOE TEJO, UACATbHBINA I'a3, MOAEIN CTPOCHUSI ra30B, )KUJIKOCTEN U TBEPABIX TEJ, TOUCUHBIN JIEKTPUUECKUN 3apsia
IpU pelIeHnr GU3NIECKUX 3a/1a4;

pacno3HaBaTh (pU3HYECKUE SABJICHHS (IPOLECCHI) U OOBICHATh UX HA OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOM
TEOpPUH CTPOEHUS BEIIECTBA M AJIEKTPOJUHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE NBH)KEHHE, CBOOOIAHOE
najicHue TeJl, JBUKEHHE IO OKPY)KHOCTH, HWHEpLHUs, B3auMojeWcTBUE Ten, Au(Qy3usi, OpOyHOBCKOE JBUKEHHUE, CTPOEHUE
KHUIKOCTEH M TBEPABIX TeJN, M3MEHEHHE O0bEMa Tell NpU HarpeBaHUM (OXJIaXJACHWH), TEIUIOBOE pPaBHOBECHE, HCIIApEHUE,
KOHJICHCAIWs, IUIABJICHUE, KPUCTAIUIN3ALUs, KUAIIEHUE, BIIAXXHOCTh BO3yXad, MOBBIINICHUE JABJICHHS ra3a IPU €ro HarpeBaHWU B
3aKPBITOM COCYZE, CBSA3b MEXKY IIapAMETPAMU COCTOSIHUS Ta3a B U30IIPOLIECCAX, DIICKTPU3ALUS TEN, B3aUMOACUCTBUE 3aps0B;

ONUCHIBATh MEXAHUYECKOE [IBU)KEHHUE, HCIOJIb3Yys (U3NYECKUE BEJIWYUHBL: KOOPAMHATA, IyTh, MEPEMEILEHUE, CKOPOCTb,
YCKOpEHHUe, Macca Tela, Cuja, UMIYJIbC Tejla, KUHETHYeCKas DSHEprusi, MOTEHUUalbHas DSHEpPrus, MeXaHuueckas padora,
MEeXaHM4YeCKash MOLIHOCTh; MPU OMUCAHUH IPABUILHO TPAKTOBATH (PU3NUYECKUI CMBICI MCIIOJIb3YyEMbIX BEIMUYUH, UX 0003HAUCHUS U
€AMHUIIbI, HAXOUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PM3UYECKYIO BEIMUYHUHY C APYTUMH BEIMUYUHAMY;

ONMKCHIBATh M3YYECHHBIEC TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBJIICHUS, UCIONb3Ys (U3MUECKUE BEIUUYMHBI: JIaBJICHUE ra3a,
TEeMIIEpaTypa, CpelHsAs KUHETHYECKas DHEPrus XaOTUYECKOIO JBWIKEHHUsS MOJIEKYJ, CpPEIHEKBaIpaTU4yHas CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIJIOThI, BHYTPEHHSISI SJHEPIUsl, padboTa raza, Ko3(QpQHUIMEHT MMOJIE3HOr0 JEHCTBUS TEIJIOBOTO IBUraTelIs; IPU ONUCAHUU
MpPaBUJIbHO TPAKTOBATh (DU3MYECKUN CMBICH HCIONBb3YEMBIX BEIUYMH, WX OOO3HAYEHUS W €AMHMIIBI, HAXOIUThb (OPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMH BEIUYMHAM;

OMKCHIBATh U3YUYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEILECTBA M AJIEKTPUYECKHUE SBJICHHS (IIPOLIECCHI), UCTOJIBb3Ys (hU3UUECKUE
BEJINYMHBL: JJIEKTPUUYECKUM 3apsl, JIEKTPUUECKOE I10JI€, HANPSKEHHOCTD M0JIA, MOTEHIMAIL, Pa3HOCTh IIOTEHIIMAJIOB; IIPY ONUCAHUU
NPaBWJIBHO TPAaKTOBAaTh (PU3MYECKUI CMBICT HCHOJB3YEMBIX BEJIMYMH, MX OOO3HAYEHHUs] W EIUHMIIBI; YKa3bIBaTh (DOpMYIbI,
CBA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUKUHY C IPYTUMH BEJIMYMHAMU;



aHAJIM3UPOBATh (U3NYECKUE MPOLECChl W SBICHUS, HCMOJIb3Ys (U3NYECKUE 3aKOHbI M MPUHIUIBL 3aKOH BCEMHPHOTO
tarotenus, |, Il u Il 3akonbl HproToHa, 3aKOH COXpaHEHHS MEXAaHWYECKON SHEPIrHH, 3aKOH COXPAHEHUsS HMITYJbCa, MPUHLHUII
CYNEPHO3ULMHA CHUJI, TIPUHLUI PAaBHOINPABUS WHEPLHUAIBHBIX CHUCTEM OTCYETA, MOJIEKYJISPHO-KMHETUYECKYIO TEOPHUIO CTPOEHUS
BEIIECTBA, I'a30BbIE 3aKOHBI, CBSI3b CPEIHEH KMHETUUECKOM SHEPTrUu TEIJIOBOIO JABMKEHMSI MOJIEKYN ¢ aOCONIOTHON TeMIlepaTypoH,
MEPBBI 3aKOH TEPMOJMHAMHMKHU, 3aKOH COXPAHEHHS 3JIEKTPUYECKOTo 3apsaa, 3akoH KynoHa, mpu 3TOM pasziuyaTh CIOBECHYIO
(bOpMyYIHUPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BRIPAKEHNE U YCIOBUS (TPAHUIIbI, 001aCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIEC IPUHIIMIIBI IEHCTBUS MAIIMH, IPUOOPOB M TEXHUUECKUX YCTPOUCTB; pa3inyaTh YCIOBHsI UX OE€3011aCHOTO
UCIIOJIb30BaHUs B TIOBCETHEBHOM KU3HU;

BBITIOJHATh SKCIEPUMEHTHI 10 MCCIEAOBAHNIO (PU3UUECKHUX SBJICHUI U MPOLIECCOB C MCIOIb30BAaHUEM MPSAMBIX U KOCBEHHBIX
U3MEPEHHUI, MpU 3TOM (POPMYJIHpPOBATH MpoOJIeMy/3aadyy M THUIOTE3y Y4YEOHOro 3KCIEPUMEHTAa, COOMpaTh YCTAHOBKY H3
MPENI0KEHHOTO0 000pYI0BAHHUS, IPOBOJAUTH ONBIT U (DOPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMbIE W KOCBEHHbIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH, MPU STOM BHIOMpPATh ONTHUMAJbHBIM CcHOCOO
WU3MEPEHHUSI U UCII0JIb30BaTh U3BECTHBIE METO/BI OLIEHKH ITOIPEIIHOCTEN H3MEPEHU;

UCCJIEI0BAaTh 3aBHCHUMOCTH MEXKIYy (U3MUECKUMHU BEIMYMHAMHU C HCIHOJIb30BAHUEM TMPSAMBIX HM3MEPEHUH, MNpU 3TOM
KOHCTPYHPOBAaTh YCTaHOBKY, (PMKCHUPOBATH pE3yJbTaThl IMOJYYEHHON 3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHUJE TaONHIl H
rpaduKoB, AeNIaTh BHIBOABI IO pe3ybTaTaM UCCIIEI0BAHMUS;

coOno/IaTh MpaBWwiIa 0€30MacHOr0 TpyJa MpHU TPOBEICHUM HUCCICNOBAHMM B paMKax y4eOHOTO JKCIIEPUMEHTa, y4eOHO-
HCCJIEIOBATENbCKON U MMPOEKTHOM AESATEIbHOCTHU C UCIOIb30BAaHUEM U3MEPUTENBHBIX YCTPONCTB U 1JaOOPaTOPHOro 000py10BaHUS;

pemaTh pacu€THbIE 3a/1a4d C SIBHO 33JaHHON (PU3MYECKON MOJEINbI0, UCIIOJIb3Ysl (PU3NUYECKUE 3aKOHBI U MPUHLIUIIBI, HA OCHOBE
aHanu3a yCJOBUS 3aJaud BbIOMPATh (PU3MYECKYIO MOJEIb, BBIIEIATh (U3HUECKUE BEIMYMHBI U (HOPMYJIbl, HEOOXOAUMBIE IJis €€
pellIeHus1, IPOBOANUTh PACUETHI U OLIEHUBAThH PEAJIbHOCTh MOJYYEHHOT0 3HaUeHUs (PU3UUYECKOMN BEINYUHBI;

peniaTh KaueCTBEHHBIE 3aJa4i: BBICTPAUBAaTh JOTUYECKH HEMPOTUBOPEUNBYIO LEMOUKY PACCYNKACHUI C OITOPON HA U3YUYCHHBIE
3aKOHbI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBIICHUS;

MCIIOJIb30BATh MPHU PEIICHUU YYE€OHBIX 3371a4 COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUU AJIA MOUCKA, CTPYKTYpUPOBaHUS,
MHTEpHpETallMd U TPEACTaBICHUS y4eOHOM M HAyYHO-TIOMYJSPHOM HMH(POpPMALMU, MOITYYEHHOM W3 Pa3IUYHbIX HCTOYHHUKOB,
KPUTHUYECKH aHAJIU3UPOBAThH MOTy4yaeMyt0 HHPOPMAIIHIO;

MPUBOIUTH NMPUMEPHI BKJIala POCCUHUCKUX U 3apyOeKHBbIX Y4YEHBIX-(DM3MKOB B pa3BUTHUE HAyKH, OOBSICHEHHE MPOIIECCOB
OKPYXAaIOILIEr0 MUPa, B PA3BUTHE TEXHUKU U TEXHOJOTHUIA;



MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS N0 (PU3MKE B MOBCETHEBHOM KU3HU I o0ecrieueHrs: 0e30MacHOCTH MpU 0OpaIeHuu ¢
npuOopaMyl M TEXHUYECKUMHU YCTPOWCTBAMH, JJII COXPAHEHUS 3J0POBbS U COOMIOACHHUS HOPM DKOJOTHYECKOTO TMOBEACHHS B
OKpY>KaloIllel cpeJie;

paboTaThb B TpYIIIE C BBINOJIHEHUEM pA3JIMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh paboOTy TpyHNbl, palHOHAIbHO
pacnpenensatb 00A3aHHOCTH U IUIAHUPOBATH ACSITENbHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBAaTHO OLICHUBATh BKJIAJ KaXKI0TO U3
YYACTHUKOB I'PYIIBI B pEHIEHUE PACCMATPUBAEMON MTPOOIIEMBI.

TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

KoumnuectBo yacos JJIeKTPOHHBIE
Ne ni/m HaumeHnoBanue pa3jaejioB M TeM IPOrPaMMbl Kontpoay | Mpakrir | (Wipposere)
Bcero HbIE ecKue o0pa3oBaTejibHbIE
padoThI padoThI pecypcebl
Pazgen 1. PU3UKA U METO/1bl HAYYHOI'O 1IO3HAHUSA
11 ®u3KKa ¥ METO/Ibl HAYYHOTO TO3HAHUS 2 E::S:;I;T:;i?ﬁ}; f41bF72

Uroro no pazneny 2

Paznea 2. MEXAHUKA

bu6mmoreka [IOK
21 Kunemaruia > https://m.edso0o.ru/7f41bf72
bu6mmoreka [JOK
22 Huranuia ! https://m.edso00.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo paszneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUIECKON TEOPUH 9 1 bubnuotexa [JOK



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

https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.3 ArperatHble cocTosiHH BeniecTBa. Da3oBbie mepexo bl 5 https://m.edsoo.ru/7fALbf72
Hroro mo pazueny 24
Paznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
4.1 UIeKTpOCTaTHI 10 1 https://m.edso0.ru/7f41bf72
. . bubnuorexa [JOK
4.2 I1 .T 12 1 1
OCTOSIHHBIN 3JIEKTPUYECKUN TOK. TOKHM B pa3anM4HbIX Cperax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PezepBHOE Bpems 2 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
MNOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC
N KosauuyecTBo 4yacoB DJIeKTPOHHbIE
°
w/ | Temaypoxa Konrpoan | IMpakru | [ara uugposbie
o Bcero HbIE yecKHne u3ydeHusi | oOpa3oBaTejbHbIE
padoThbI padoTsI pecypcbl
1 ®usuka — Hayka o npupone. Hayunsie MeTOAbI TO3HAHUS 1 bubnnorexka [JOK
OKpY>KaIoILEro Mupa 05.09.2023 | https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo pu3uku B GOpMUPOBAHUN COBPEMEHHOM
2 HAy4YHOU KapTHUHBI MUPA, B TPAKTUYECKOU JIEITEIHbHOCTH 1 bubmorexa HOK
Ao Kap pe, B TP A 07.09.2023 | https://m.edsoo.ru/ff0c33e6
moaei
3 Mexannueckoe asmxeHne. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6

MEXaHUYeCKOTOo IBMKeHus. [lepeMeriieHue, CKopocTb, 12.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHUE
4 PaBHOMEpHOE NPSIMOJIMHENHOE ABUKEHUE bubmorexa LHOK
P P A 14.09.2023 | https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IIPSIMOIMHEIHOE IBUKCHUE bubmorexa OK
YEROP P 8 19.09.2023 | https://m.edsoo.ru/ff0c372e
bubmuoreka [JOK
6 CBoOoaHoe mageHre. Y CKOpeHre CBOOOTHOTO TaICHHS 91.09.2023 | https://m.edsoo.ru/f0c39cc
7 KpuBonunerinoe nBuxenue. [[BukeHne MaTtepuaibHOM bubmuorexa [JOK
TOYKH IO OKPYKHOCTH 26.09.2023 | https://m.edsoo.ru/ffOc3ada
8 [Tpunumn otHocuTenbHOCTH ['anunes. MuepimnanbsHbie bubmuorexa [JOK
cucteMbl orcyeta. [lepsiii 3akoH HetoToHa 28.09.2023 | https://m.edsoo.ru/ffOc3be8
9 Macca Tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoit bubnuorexa [JOK
3ak0oH HproTOHA 77151 MaTeprUaIbHON TOYKHU 03.10.2023 | https://m.edsoo.ru/ffOc3be8
10 Tpertuii 3akoH HproTOHA 1151 MaTepUaIbHBIX TOYEK bubmorexa HOK
P P 05.10.2023 | https://m.edsoo.ru/ff0c3be8
11 3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBast bubnnoreka [JOK
KOCMHYECKasi CKOPOCTh 17.10.2023 | https://m.edsoo.ru/ff0c3d00
bu6mmoreka [JOK
12 C . I'yka. B
wia ynpyroctu. 3ot Iyka. Bec rea 19.10.2023 | https://m.edsoo.ru/ff0c3e18
13 Cuna tpenus. Koappuuuent tperus. Cuna conpoTHBIEHUS bubnnoreka [JOK
MIPU ABUKEHUU Tella B )KUJKOCTH WM rase 24.10.2023 | https://m.edsoo.ru/ff0c3f76
[TocTymarenbHOE U BpaliaTelbHOE IBMKEHNE a0COTIOTHO
14 TBEpOTrO Tesna. MoMeHT cuibl. [1nedo cunsl. YcnoBus bubmorexa HOK
' ' 26.10.2023 | https://m.edsoo.ru/ffOc41a6
paBHOBECHSI TBEPJIOTO Teja
Nmmynsc MaTepraibHOM TOYKH, CUCTEMBI MaT€pUaTbHBIX
15 ToueK. IMIybe cuitbl. 3aK0H COXpaHEHUS UMITYIIbCa bubmorexa [JOK
' Y ' P yARCa. 31.10.2023 | https://m.edsoo.ru/ff0c43d6
PeaxTnBHOE ABMKEHIE
16 Pabota u momHOCTh cuitbl. Kunerndaeckas 2Heprust bubnmnoreka [JOK
MaTepuaibHOW Touku. Teopema 00 H3MEHEHHH 02.11.2023 | https://m.edsoo.ru/ff0c4502
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KMHETUYECKOU SHEPIUU

[TorenunanpsHas sueprus. [loreHuuanbHas sHeprus ynpyro

17 ehopMupoBaHHOU NMPYKUHBL. [loTeHITMaTBHAS YHEPTUS bubmorexa HOK
ACDOPMIP Py i B P 07.11.2023 | https://m.edsoo.ru/ff0c461a
Tesa BOJIM3U OBEPXHOCTH 3eMITU
[ToTenunanbHble U HEMOTEHIMANIbHBIE CUJIbL. CBSI3b PaOOTHI
18 HEMOTEHIUAIbHBIX CUJI C ”3MEHEHHEM MEXaHUYECKOU bubnnoreka [HOK
SHEPIUH CUCTEMBI Tell. 3aKOH COXPAHEHUS MEXaHUYECKON 09.11.2023 | https://m.edsoo.ru/ff0c478c
SHEPTUU
Jlaboparopnas padota «lccienoBanue cBI3u pabOThI CUJIbI
19 i
C U3MEHEHHEM MEXaHUYECKON YHEPrUH Tejla Ha IPUMepe 14.11.2023
PaCTSKEHUS PE3UHOBOTO KIyTay
20 KonTponbnas pabota no teme «Kunematuka. J[unamuka. bubnuorexa [JOK
3aKOHbI COXPAHEHUS B MEXaHUKE» 16.11.2023 | https://m.edsoo.ru/ff0c4b74
21 OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON bubnuorexa [JOK
teopun. bpoyroBckoe aBmxkenue. Auddysus 28.11.2023 | https://m.edsoo.ru/ffOc4dc2
29 XapakTep NBUKEHHUs U B3aUMOJECHCTBUS YaCTHULl BEIECTBA.
Mopenu cTpoeHHs Ta30B, JKUJIKOCTEH U TBEPIBIX TEI 30.11.2023
93 Macca monekyn. KonndectBo BemiectBa. [Tocrosinnas
ABoraapo 05.12.2023
24 TennoBoe paBHOBecue. TeMneparypa u €€ U3MEpEHHUE.
[Ixana Temnepatyp Llenbcus 07.12.2023
bu6mmorexa [IOK
25 nu i MKT. O MKT
ACAIBHBIT Tas B CHOBHOC ypaBHeHue 12.12.2023 | https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa cpeiHen
26 KHHETHYECKOW SHEPTUH JBMKCHHS MOJICKYJI. Y paBHEHHE bubmmorexa [JOK
pr A y1.op 14.12.2023 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona
27 3 I
akoH JlanpToHa. ["a30BbIe 3aKOHBI 10.12.2023
08 Jlaboparopnas pabota «lccnenoBaHue 3aBUCUMOCTH MEXTY
IapaMeTpamMy COCTOSIHUS Pa3pesKEHHOr0 raza» 21.12.2023
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N3omporieccsl B uaeanbsHOM raze u ux rpaduyeckoe

bubmuorexa [JOK

29
MpeACTaBICHUE 26.12.2023 | https://m.edsoo.ru/ffOc570e
BHyTpeHHss SHEprus TePMOIUHAMUYECKONW CHCTEMBI
30 crocoOb! e€ n3MeHenus. KoamdecTBo TermioTel u paboTa bubmmorexa [TOK
' p ' 28.12.2023 | https://m.edsoo.ru/ff0c5952
BHyTpeHHsIs SHEpTHUsT 0JTHOATOMHOTO UJICATBHOTO Ta3a
31 Buae Tenonepenaun bubmorexa [JOK
8 pea 09.01.2024 | https://m.edsoo.ru/ff0c5c36
32 V nenpHas TEINIOEMKOCTH BemecTBa. KonuecTBO TEMIOTRI bubmuoreka [JOK
IIpH TeIutonepeaade. AauadaTHBIA MPOIEcC 11.01.2024 | https://m.edsoo.ru/ff0c5c36
33 [IepBbIil 3aKOH TEPMOAVHAMHUKHU U €r0 IPUMEHEHHE K bubnnorexa [HOK
M30IIpoIeccam 16.01.2024 | https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs niporieccoB B mpupoe. Bropoii 3akon bubnnoreka [JOK
TEPMOJAMHAMUKH 18.01.2024 | https://m.edsoo.ru/ff0c6230
. . bubmuorexa [JOK
35 IT KIT,
DHHIHIT ACHCTBIEL 1 /L TCILIOBOH MalIHHB! 23.01.2024 | https://m.edsoo.ru/ff0c600a
36 K KIT,
IMukn Kapno u ero KII/] 95 01.2024
5
3 DKOJIOTHYECKHUE TPOOIEMBI TEIIIOIHEPTETUKU 30.01.2024
38 O6o0maromuii ypok «MonexynsapHas puzrka. OCHOBBI bubnnoreka [JOK
TEPMOJMHAMUKI 01.02.2024 | https://m.edsoo.ru/ff0c6938
39 KonTponbHas pabota o Teme «MonekynspHas pu3uka. bubnnoreka [JOK
OCHOBBI TEPMOAMHAMUKM 06.02.2024 | https://m.edsoo.ru/ff0c6a50
40 [TapooGpa3oBanue 1 KoHAeHcanus. VicmapeHue u KuIeHue bubmorexa HOK
pOobPp AleHcatt. P 08.02.2024 | https://m.edsoo.ru/ff0c63b6
41 AOGCOTIOTHAsI 1 OTHOCUTEJIbHAS BJIAXXHOCTH BO3/TyXa. bubnmoreka [JOK
Hacpimennsiii nap 13.02.2024 | https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramnuueckue u amopgHbIe Tena.
42 AHM30TPOIIHSA CBOMCTB KpHUCTAII0B. JKUIKHE KPUCTAIIEI bubmorexa LOK
P P ’ P ' 15.02.2024 | https://m.edsoo.ru/ff0c65f0

CoBpeMeHHbIE MaTepHallbl
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43 [InaBneHune u kpucTauM3anus. Y aejpHas TEIIOTa bubnuoreka [IOK
riasienus. Cyomumarus 27.02.2024 | https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 YpaBHCHHE TEILIOBOTO Oananca 29.02.2024 | https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Ten. DIeKTpUudeckuil 3apsa. /Ba Buna bubnmoreka [JOK
JJIEKTPUYECKUX 3apsi0B 05.03.2024 | https://m.edsoo.ru/ffOc6bcc
46 [IpoBoIHMKY, AUDIEKTPUKH U MIOTYTIPOBOAHUKU. 3aKOH bubnmoreka [JOK
COXpaHEHUs IJICKTPUIECKOTO 3apsiaa 07.03.2024 | https://m.edsoo.ru/ffOc6bcc
47 B3aumogeiictBue 3apsanoB. 3akon Kynona. Toueunsiii bubnunoreka [HOK
AIEKTPUUECCKUHN 3apsi]T 12.03.2024 | https://m.edsoo.ru/ffOc6ced
Hanpsix€nnocts anekrpuueckoro noss. [Ipuamun
48 CYNEPIO3ULIMU IIEKTPUUECKUX nosiei. JInnum bubmorexa HOK
) 14.03.2024 | https://m.edsoo.ru/ffOc6df2
HaIpsHKEHHOCTH
49 Pabota cui anexkrpocraruueckoro nods. I[ToTenmuman. bubnnoreka [JOK
Pa3HocTth moTeHInagIoB 19.03.2024 | https://m.edsoo.ru/ff0c6f00
50 [IpoBOIHMKYN U AUDIIEKTPUKHU B AJIEKTPOCTATUYECKOM I10JIE. bubnuorexa [JOK
JusnexTpuyeckasi MpOHUIIAEMOCTh 21.03.2024 | https://m.edsoo.ru/ff0c7018
. bubnuotexa [JOK
>1 uekTpoéMKoCTs. Komaercarop 19.03.2024 | https://m.edsoo.ru/ff0c7126
59 DNeKTPOEMKOCTD MJIOCKOTO KOHJEHCATOpa. DHEPTHUs bubnnoreka [JOK
3apsHKEHHOT0 KOHJIEHCATOpa 21.03.2024 | https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHnas padora "M3MepeHue 371eKTpOEMKOCTH
KOHJIeHcaTopa" 26.03.2024
[TpuHIIMTT NEHCTBUS ¥ IPUMEHEHNE KOHAEHCATOPOB,
54 KOIMPOBAJIBHOTO anmnapara, CTpyiHOro mpuHTepa.
DneKkTpocTaTHUecKas 3allnuTa. 3a3eMIIeHue 28.03.2024
AJIEKTPONPUOOPOB
DNEeKTPUUYECKUI TOK, YCIIOBUSI €TO CYIIECTBOBAHUS.
55 [TocTostHubIM TOK. Cuna Toka. Hanpsixenue. 02.04.2024

COHpOTI/IBHCHI/Ie. 3akon Oma AJId ydacCTKa [CIn
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HOCJIC,Z[OB&TCHBHOC, napajjieJibHOC, CMCIIAHHOC

56 COCJIMHECHME MPOBOAHUKOB. JlabopaTopHas padbora 0.5 bubmorexa OK
A POBOA ) paTopras p ' 04.04.2024 | https://m.edsoo.ru/ff0c74f0
«3yueHne cMemaHHOT0 COSTUHEHUS PE3UCTOPOBY
57 PaboTta u MOIITHOCTH AJIEKTPUIECKOTO TOKA. 3aKoH JKOoyIsi- bubnunoreka [HOK
Jlenna 16.04.2024 | https://m.edsoo.ru/ff0c7838
3akoH OMa 1Sl OJTHOM (3aMKHYTOM ) AJICKTPUUYECKOH TIEITH.
58 Kopotkoe 3ampikanue. JJaboparopHas padora «3mepeHue 0.5 bubmorera [JOK
P ' PATOPHLP P ' 18.04.2024 | https://m.edsoo.ru/ffOc7ae0
O/1C ucToyHMKa TOKA U €r0 BHYTPEHHETO CONIPOTUBIICHUS
DJIEKTPOHHAS IPOBOJIUMOCTD TBEPIABIX METAJIIOB.
59 3 .
ABUCHMOCTb COIIPOTHBIICHUS] METAJJIOB OT TEMIIEPATYPHI 93.04.2024
CBepXIpoBOIUMOCTb
DeKTpUYecKuil TOK B Bakyyme. CBOMCTBA AIIEKTPOHHBIX
60
My4KOB 25.04.2024
[TorynpoBOTHUKH, UX COOCTBEHHAS U TIPUMECHAs
61 npoBoauMocTh. CBOMCTBA p—N-Tiepexo/ia bubmorexa [JOK
P ' P ' 30.04.2024 | https://m.edsoo.ru/ff0c84ae
[TomynpoBOTHUKOBBIE PUOOPHI
DIEKTPUUECKUN TOK B pACTBOPAX M pacIliaBax
62 AEKTPOJIUTOB. DIEKTPOIUTUICCKAS TUCCOIIHAIINS bubmmorexa [IOK
' ' 02.05.2024 | https://m.edsoo.ru/ff0c82ba
DneKkTpon3
63 DneKkTpuyecKkuil TOK B razax. CaMoCTOSATEIbHBIN U bubnnoreka [JOK
HECaMOCTOSITeNIbHBIN pa3psa. Momuus. [1nazma 07.05.2024 | https://m.edsoo.ru/ffOc84ae
64 DnexTpuueckre mpruOopbl U YCTPOMCTBA U UX MPAKTUIECKOE bubnnoreka [JOK
npuMeHeHue. [IpaBuna TexHUKU 0€301MacHOCTH 14.05.2024 | https://m.edsoo.ru/ffOc86fc
. bubnuotexa [JOK
65
OGobmaiomit ypok «IMEeKTPOAUHAMHK 16.05.2024 | https://m.edsoo.ru/ff0c88be
KonTponbHas padoTa no Teme «1eKTpOCTaTHKA.
66 [TocToSsTHHBI AEKTpHUYECKUI TOK. TOKH B pa3InIHBIX bubmmorexa [OK
' 21.05.2024 | https://m.edsoo.ru/ffOc8a8a
cpemax»
67 PesepBHblit ypok. KonTponbHas pabota no teme bub6nuorexa [IOK
"DnekTpoauHaMuKa' 23.05.2024 | https://m.edsoo.ru/ff0c8c56
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68 PeseprubIil ypok. O6o6maromnuii ypok mo remam 10 kmacca

bubnmoreka [JOK
https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

METOANUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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