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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeQHEro oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOXEHHHA M TpeOOBaHUII K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke c yd€Tom
benepanpHOl pabouell MporpaMMbl BOCIIUTAaHHS M KOHILEMIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusx Poccuiickoit  ®Denepanum,
peayn3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma o gusuke cooTBETCTBYET
tpeboBanusM PI'OC COO kx miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3UMKM C €CTECTBEHHO-HAyYHbIMU Yy4YeOHBIMU IpenMeTramMu. B Hell ompexpenstorcs
OCHOBHbIE 1I€IM U3ydyeHUs (U3UKH Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYyEMbIE pe3yJIbTaThl OCBOCHMS Kypca (pU3uMKH Ha 0a30BOM ypOBHE, B TOM YHCIIE

MpeIMETHBIE PE3yabTaThl MO roJiaM O0yYEeHUS;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CHCTEMY 3HAaHUN 00 OKpYXaroIleM MUpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOPA3yIOMMUA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, Ouonorueit, gusmdyeckoi reorpadueid m actpoHOoMuen. Mcmnonp3oBaHWEe W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW OMNpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(hopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSTh HaAyYHBIH METOJ MO3HAHUS IPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUI.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero oOpa3oBaHusl MOJO0XKEH Psij UIeH,
KOTOpbIE MOKHO PacCMaTpUBaTh KaK MPHUHIIUIIBI €0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ HEel Marepualn Kypca QU3UKU 00beTUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBuserca (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaTE€PHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus npearnogaraeT UCHOIb30BaHHE T'YMaHUTAPHOTO
noTeHIana Gu3nYeckoi HayKHu, OCMBICIEHUE CBA3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMHU IPoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KpYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHUH N3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX 3KOJIOTMYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJIEHHsI TPOOJIEM pallMOHAIBHOTO TPUPOAOTIONH30BAHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpenHero oOImero oOpa3oBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busznueckoil Teopud, poyid (YHIAMCHTAIBHBIX 3aKOHOB M IPHHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUIA OIIMCaHus C€CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAILHON JesITeIbHOCTH oOydaronuxcs. Jias 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO KCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHUECKUX padoT. BriaeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padorT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH O6p330BaT€J'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHUS U OCHalleHus kaObuHeTa Qu3uku. [Ipu 3Tom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHI)IX 1 KA4YECTBCHHBIX 3a1a4. HpI/I 9TOM
JUTSL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBIISTFOTCS 3/1a9W C SIBHO 3aJIaHHON (pU3HUYECcKOi MOJIeNbIo,
MO3BOJISIONINE MPUMEHSTh H3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3aciioB. JIJ'IH KaUCCTBCHHBIX 3a/la4 IIPUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolel >Ku3HH, TpeOyromue BhIOOpa (PHU3NYECKONW MOJETH Il CHTyallud TPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuasbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH M3y4aTbCs B YCIOBHSIX IpPEeIMETHOro kaOuHera (U3MKH WU B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B ImporpamMMe Mo GU3MKE YYECHHMYECKHX NPAKTHUYECKUX paboT M JEeMOHCTPALlMOHHOE
00opyI0BaHUE.

JlemoHcTpamoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C IMPUHIMIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JAEMOHCTpAUUN A WCCIENOBaHMS H3y4aeMbIX SIBICHUN M TPOIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe obOopymoBaHUE ISl YYCHHUYECKUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. Temarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAaHMS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX W HU(POBBIX MpUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HENSIMU U3YUEHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydaloUIMXCsl K HaydYHOMY H3YyUCHHIO

MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;
® pa3BUTHE TPEACTABIEHWH O HAydHOM MeETOJle¢ TMO3HaHUA © (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBJICHHSIM;



(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4yeHHsS OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(bopmMupoBaHUe yMEHHI OOBSCHATH SIBJICHHUS C UCIIOJIBb30BaHUEM (DPM3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEeJIbCTB;

(bopMupoBaHHE MPEICTABICHUNA O POJU (U3UKHU JUIS Pa3BUTHUS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TUX ILeseld 00ecreurBaeTCsl PEUIeHUEM CIEAYIOUIMX 3ajad B Ipoliecce

M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

nprOOpEeTeHNEe CHCTEMBI 3HAHUH 00 OOMMX (HU3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, dJIEKTPOANHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

dbopMupoBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS
(bU3UYeCKuX SBJICHUW B TIPUPOJE U ISl TPUHATHA TMPAKTHYECKUX PEIICHUN B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEHIeHHs pA3IMYHBIX 3aJad C SIBHO 3aJaHHOM (u3nueckoi
MOJIENbIO, 3a/ay, TOJpa3yMEBAaIOLIUX CAMOCTOSITENIbHOE CcO3/aHue (u3nueckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3UYECKUX OCHOB M TIPUHITUIIOB JIEHCTBUSI TEXHUUYECKUX YCTPOWCTB M
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

OBJIaJIECHUE METOJIaMU CaMOCTOSITENIbHOTO TUIAHMPOBAHMSI U MPOBEACHUS (PU3HUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJISI Pa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIbCKON, TBOPUECKOM
NEeSATENBHOCTH.

Ha wmsydyenue ¢usuku (6a30BbIi YpOBEHB) Ha YPOBHE CpEIHETO OOIIero oO0pa3oBaHUS
otBoauTcs 68 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEJICITIO).

[Ipennaraemslii B mporpamme no pusuke nepedeHs J1a00paTopHbIX U MPAKTHUECKUX paboT
SBJIIETCS PEKOMEHIOBAHHBIM, YYMTEIb J€JIaeT BBHIOOp MPOBEACHUS JabOpaTOPHBIX paboT U
OTIBITOB € YYETOM MUHIUBUAYAIBHBIX 0COOEHHOCTEH 00yYaroMINXCs.



COJEPKAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. @u3uka 1 MeTOABI HAYYHOI0 MIO3HAHUS

®u3uka — Hayka o npupoje. HaydHnele MeToabl MO3HAHUSA OKPYXKAKOWIEro Mupa. Posib 3KCIIEpUMEHTa U TEOPUU B MPOLECCE ITO3HAHUS
MPUPOAbL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (pusnueckux sABieHUN U mporueccoB. Hayunesle runore3pl. @U3ndeckre 3aKOHbl U TEOpUU. ['paHMIBI MTPUMEHUMOCTH
¢uznueckux 3aKoHOB. [IpyHIMIT COOTBETCTBUS.

Ponb u MecTo pusnku B GpopMUpOBaHUN COBPEMEHHOM HayYHOU KapTUHBI MUpPa, B IPAKTUUECKON AESITEIbHOCTH JIIO/IEH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBrxeHrne. OTHOCUTEIBbHOCTh MEXaHUUECKOTO NIBMKEHUs. Cructema otcuéra. Tpaekropus.

[Tepemernienue, CKOPoCTh (CpeaHssT CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTEPUATbHON TOYKH, MX MMPOCKIIMNA Ha OCU CUCTEMBI
KoopauHaT. Cl0KeHUe MepEMEIICHUN U CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSMOJMHENHHOE IBIWKEHHE. ['paduku 3aBUCUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPECHHS, MYTH H
TepeMeNIeHUs MaTepUuaIbHON TOYKHA OT BPEMECHH.

CBoboaHoe majienre. Y CKOpeHHue CBOOOTHOTO TTaICHHS.

KpuposmHeliHoe aBwkeHHe. [[BrKeHHEe MaTEepHAIbHOW TOUYKH IO OKPY)KHOCTH C TIOCTOSSHHOH 1O MOJYJIIO CKOPOCTBIO. YTJOBas
CKOPOCTb, TUHEHHass CKopocTh. [lepros u yactoTa oOpamenus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

Texnuueckue yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHHUE: CTUAOMETP, IBMKEHHE CHAPSIIOB, IIETIHbIE U PEMEHHBIE TIepeaayu.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETA, UIUTFOCTPALMS KHHEMAaTHYECKUX XapaKTePUCTUK JIBHKCHUSI.

[IpeoOpazoBaHue ABMXKCHHUH C UCIIOJIB30BAHMEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue ABM>KEeHUS Tena, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPH30HTAIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaCHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU MO OKPY>KHOCTH.



Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIBIO ONPEIETICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY IIyTSMH, IPOWJCHHBIMH TEJIOM 32 IIOCJIEIOBATENIBHBIE PAaBHBIE IPOMEXYTKH BPEMEHHU IIPU
PAaBHOYCKOPEHHOM JIBMJKEHHMH C HAYaJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenune nBUKEHNs ApUKa B BA3KOU KUJIKOCTH.

W3yueHne nBMXEHUS Tea, OpPOIIEHHOTO TOPHU30HTAIIBHO.

Tema 2. lunamuxa

[Ipunnun otHOCcUTenbHOCTH ['anmnes. Ilepseiii 3axkoH HeroToHa. MHEprmanbHble CHCTEMBI OTCUETA.

Macca tena. Cuina. [lpuniun cynepno3unmu cuil. Bropoit 3akon HeroTona st MmatepuanbHOil Touku. Tperuit 3akoH HeroTtoHa st
MaTepUaIbHbIX TOYEK.

3akoH BceMHUpHOro TsaroTeHus. Cuna Tsoxecth. [lepBas kocmMuyeckasi CKOpOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, ckoiabxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs! CKOJIBXEHHS U CUJIa TPEHUSI TIOKOS.
Koadunment tpenus. Cuia conpoTUBIeHUs Py ABMKEHUU TeJa B dKHUIKOCTH WIH Tase.

[TocTynarensHoe U BpamareabHOE JBUKEHUE aOCOTIOTHO TBEPAOTO Tea.

MOMEHT cuiIbl OTHOCHUTENIBHO OCH BpalleHus. [1nedo cuibl. Y cnoBus paBHOBecUs TBEPAOTO TeENA.

TexHnueckune ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHE: TIOAIIUITHUKY, IBUKEHUE NCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne MHEpLUH.

CpaBHEHME MacC B3aUMOJICHCTBYIOLIUX TEJl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AeopMaIiuu.

Hesecomocts. Bec Tena npu yCKOpeHHOM NOIBEME U MAJICHUU.

CpaBHeHME CHII TPEHUS TIOKOSI, KAUEHUS U CKOJIbKECHHUSI.

VYcnoBus paBHOBecUs TBEPIAOTO Tesna. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue nBmxeHust Opycka 1o HakKJIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOIIMX B MPY)KUHE U pE3UHOBOM 00pasliie, oT ux aedopmarium.

HccenenoBanue ycaoBUl paBHOBECHS TBEPIOTO TENA, UMEIOLIETO OCh BPALCHUS.



Tema 3. 3akonvl coxpaneHusn 6 Mexanuxe

Nmnynec MaTepuaabHOM TOYKHM (Tejla), CHUCTEMbl MaTepUAIbHBIX TOYEK. VMIynbc cuibl M M3MEHEHHE MMITYJIbCa Tela. 3aKOH
COXPaHEHUs UMITyJIbCca. PeakTUBHOE JBUKEHHUE.

PaboTa cusbl. MOITHOCTH CHJIBL.

Kunernueckas sHeprusi MaTepuanbHOi Toukn. Teopema 00 N3MEHEHUH KHHETHYECKOW SHEPTUH.

[loTenumansHas sHeprus. IloTeHuunanbHas sHeprus ynpyro aedopMHUpOBaHHOW MpyXuHbL. [loTeHuManbHas SHeprus Tena BOIU3U
MTOBEPXHOCTU 3eMJIN.

[ToTeHumanpHbple U HENOTEHIMANbHbIE CUIbl. CBS3b pabOThl HEMOTEHIUAIbHBIX CHJI C U3MEHEHHEM MEXaHMYECKOW DHEPTUU CHCTEMBI
TeJ. 3aKOH COXpaHEHHs] MEXaHUYECKON SHEPTHH.

VYopyrue u Heynpyrue CTOJIKHOBEHHMS.

Texnuueckue ycTpoicTBa M MPAKTUYECKOE TPUMEHEHNE: BOAOMET, KOMEP, MPYKUHHBIA MUCTOJIET, JBM)KEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaxkTnBHOE IBIKEHUE.

[Tepexon moTeHITMATBHOM SHEPTHH B KWHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne abCcoOTHO HEYIIPYTOTo yAapa ¢ HOMOIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThI CUIIBI ¢ U3BMEHEHHEM MEXaHMUYECKOW SHEPIUH Tejla Ha IPUMepe pacTsKEHHsI pE3UHOBOTO JKI'yTa.

Pasznen 3. MoJieky/isipHasi pu3uKa 4 TEPMOAMHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OcHOBHbBIE TOJOXKEHUS MOJEKYISIPHO-KMHETUYECKOW TEOPUHM M UX OMNbITHOe oOocHOBaHue. bpoyHoBckoe npmwkenue. uddysus.
XapakTep ABM)KCHHSI M B3aUMOJICHCTBUSL YacTUIl BemlecTBa. Mojeiau CTPOCHHUS Ta30B, KUIAKOCTEH U TBEPIBIX Tell U OOBSICHEHHE CBOWCTB
BellleCTBAa Ha OCHOBE ATUX MoJeneil. Macca u pazmepsl MmoJiekyil. KonnuectBo Benjecta. [loctossunass ABoranapo.

Termmosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYIIIPHO-KHHETHYECKOW TEOPUU UAeaIbHOTrO ra3a. AOCOIIOTHAs TeMIepaTypa Kak
Mepa CpeJHEl KMHETUYECKOM 3HEpruM TEIUIOBOro ABMkKeHUs uactul rasza. lllkama temnepatyp KenbBuna. ['a30Bble 3aKOHBI. YpaBHEHHE
MenneneeBa—Knanelipona. 3akon [lanerona. M3omporeccsl B UAEaTbHOM Ta3e C IMOCTOSHHBIM KOJIMYECTBOM BemiecTBa. | paduueckoe
MpeJICTaBJICHHUE U30IIPOIIECCOB: H30TEPMa, U30X0pa, u300apa.

Texnuueckue ycTpOHCTBa U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETp, GapoMeETp.

Jlemoncmpayuu



OmnbITH, T0Ka3bIBAIONIUE JUCKPETHOE CTPOSHHE BEIIECTBA, (POTOrpadui MOJIEKYS OPTaHUIECKUX COCTUHEHUH.

OmnbiThl 0 AU(}Y3UH KUAKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBUKCHHUSI.

Monens onbita LlTepua.

OnbIThI, TOKa3bIBAIOLINE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJECHCTBHUSL.

Monens, WUTIOCTpUpYIOLIasi IPUPOLy JaBJIECHUS ra3a Ha CTEHKH COCYAa.

OnbIThI, HIUTIOCTPUPYIOIINE YPaBHEHNUE COCTOSIHUS UAEaIbHOTO ra3a, H30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

Onpenenenre Macchl BO3/lyXa B KIIACCHOM KOMHATe Ha OCHOBE U3MEPEHNI 00bEMa KOMHATBHI, IaBJICHUS U TEMIIEPATyphl BO3/1yXa B HEll.

HccnenoBanue 3aBUCUMOCTH MEX/1y lTapaMeTpaMu COCTOSTHUS pa3peKEHHOTO Tasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmonnHamudeckas cucteMa. BHyTpeHHssI SHEPTUS TEPMOTUHAMUYECKONH CUCTEMBI U CTIOCcOObI €€ n3mMeHeHus. Komm4yecTBo TEmioTh 1
paboTa. BHyTpeHHsIs1 SJHEprusl 0THOATOMHOTO UJIEalIbHOTO Ta3a. Bupl Temnonepeaayu: TEIONPOBOIHOCTb, KOHBEKIIHS, U3JIydeHue. Y ieibHast
TEII0EMKOCTh BellecTBa. KonuecTBo TEroThl pU TeIUIonepeaaye.

[Tonsarue 06 aguabatHom mporecce. [lepBriii 3aKOH TepMoaUHAMUKHU. [IprMeHeHne MepBoro 3aKoHa TEPMOJMHAMUKHA K M30TPOIECCaM.
I'paduaeckas uaTepnperanus padboThI rasza.

Bropoii 3akon TepmoanHamMuki. HeoOpaTUMOCTh IPOIIECCOB B MMPUPO/IE.

Tennoseie MamuHbl. [IpuHIMANIBI AEUCTBUS TETUIOBBIX MamuH. [IpeoOpazoBaHusi sHepruM B TEIUIOBBIX MammuHaxX. Koaddumument
MOJIE3HOTO JeWcTBUS TemioBoi MamuHbl. [ukn Kapuo u ero kosdpdumueHT mMone3HOTO EHCTBHS. ODKOJOTHYECKHE TMPOOJIeMBI
TEIUIOPHEPTEeTUKH.

Texuuueckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHHUE: JBUTaTeIb BHYTPEHHEI0 CropaHusi, ObITOBOM XOJOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW SHEPruu Teja MPU COBEPIICHUU paOOThI: BBUIET NPOOKU M3 OYTBUIKM MOJA ACMCTBHEM CKATOTO BO3AyXa,
HarpeBaHue 3pupa B JATYHHOU TpyOKe MyTEM TpeHus (BUACOJEMOHCTPALINSA).

W3menenue BHyTpeHHEH sHEpruu (TemrepaTypsl) Tela Ipy Terionepeaaye.

OmnpIT 1o aguabaTHOMY PAaCHIMPEHHUIO BO3/1yXa (OMBIT ¢ BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, BUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOM TEII0OEMKOCTH.

Tema 3. Azpecammuvie cocmoanua eeujecmea. Pazosvie nepexoovl



[TapooOpazoBanue u KoHjaeHcanus. Vcrnapenue u kumeHue. AOGCOJIIOTHAS U OTHOCUTENbHAsl BIAKHOCTh BO3Myxa. HacelmeHHbIN map.
VY aenpHas TemioTa napooopazoBaHus. 3aBUCUMOCTb TEMIIEPATyphbl KUIIEHUS OT JaBJICHUS.

Teépnoe Tteno. Kpucramnmueckue u amopdubie Tena. AHHU30TPONHUS CBOMCTB KpuctauioB. Kuakue kpuctayibl. CoBpeMeHHBIE
Matepuainsl. [TnaBnenue u kpucrammzanus. Y aenabHas Temnora miasienus. Cyonumanus.

VYpaBHeHUE TEIUIOBOTO OajiaHca.

Texnuueckre YCTpOWCTBA M TPAKTUYECKOE NPUMEHEHUE: TUTPOMETP M TICUXPOMETP, KAJIOPUMETP, TEXHOJOTUM TMOJIyYCHHS
COBPEMEHHBIX MaTE€pPUAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCcTBa HACBIIIIEHHBIX MTAPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUHU.

CriocoOb1 U3MEPEHUS BIAKHOCTH.

HaGnronenue narpeBanus 1 TIaBJICHUST KPUCTAIUIMYECKOTO BEIIECTBA.

JleMoHCTparys KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3Mepenre OTHOCUTEIBHOM BIIAXKHOCTH BO3IyXa.

Pa3znen 4. diekTpoauHaMHuKa

Tema 1. dnekmpocmamuka

DJeKTpu3alus Teia. DIEeKTpUIecKuil 3apsaa. J(Ba Buga 3iaeKTpudeckux 3apaaoB. [[poBOIHUKH, JUANEKTPUKH U TOJTYIPOBOJHUKHU. 3aKOH
COXpaHEHUs AMEKTPUUECKOT0 3apsia.

B3aumoperictBue 3apsaoB. 3akoH KymnoHa. TodedHbl 3eKTpUUECKUN 3apsl. DieKkTpuueckoe nose. Hanpspk€HHOCTh 3JIEKTPUYECKOro
nons. [IlpyuHumn cyneprno3unuy eKTPUIEeCKUX 1noiei. JINHUKM HanpsyKEHHOCTH 3JIEKTPUYECKOTO TIOJI.

Pabora cun snekrpocratuueckoro noss. [lorenuman. PasHocts moreHnuanoB. [IpoBoAHUKHM M AWMANIEKTPUKUA B DJIEKTPOCTATUYECKOM
noze. Jusnexkrpuyeckas IPOHUIIAEMOCTb.

OnektpoéMkocTb. KoHeHcaTop. DIIeKTpOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. DHEPrus 3apsyKEHHOTO KOHIEHCATOPA.

TexHuueckre ycCTpOHCTBA M MPAKTUYECKOE IMPUMEHEHME: HIIEKTPOCKOI, 3JEKTPOMETP, 3JIEKTPOCTATUYECKas 3alluTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOHJEHCATOP, KOMMPOBAJIbHBIN anmnapar, CTpYHHBINH PUHTEP.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUII JEHCTBUS DJIEKTPOMETPA.

B3aumMoelicTBre Ha3IEKTPU30BAHHBIX TEll.

DIEKTPUYECKOE TMO0JIE 3aPsHKEHHBIX TEl.



[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM I10JIE.
OneKTpoCcTaTHYECKas 3allUTa.
JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHMOCTh BJICKTpOéMKOCTI/I IJIOCKOTO KOHACHCATOpa OT IUIOIIAaAv INUIACTHH, PacCTOSAHHUA MCEKAY HUMHU U I[I/IBJIGKTPI/I‘-IGCKOI\/JI
IMPOHUIIaCMOCTH.

DHeprusi 3apsHKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannwiit Inekmpuyeckuit mox. Toku é paznuunsvix cpeoax

DNEeKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS AIeKTpuueckoro Toka. Microunuku toka. Cuiia Toka. [TocTOSIHHBIN TOK.

Hanpsioxenue. 3akon OMa [ij1s1 ydacTka LHETH.

DNEeKTPUYECKOe COMPOTHUBIICHHUE. Y IeThHOE CONMPOTHBIICHUE BemecTBa. l[locnenoBarenpHoe, mapauiebHOE, CMEIMIAaHHOE COCIUHECHHE
MIPOBO/THUKOB.

PaboTa anexktpuueckoro Toka. 3akoH Jlkoyns—JleHnia. MOIHOCTh AIEKTPHUYECKOTO TOKA.

DNEeKTPOABMKYIIAs CUJIa U BHYTPEHHEE COMPOTHBICHUE MCTOYHHMKA TOKa. 3akoH OMma i MOJTHOM (3aMKHYTOM) 3JIEKTPUYECKON IIETH.
KopoTkoe 3ambikanue.

DIeKTpOHHAas TPOBOAUMOCTb TBEPABIX METAILIOB. 3aBUCUMOCTh COIPOTUBJIEHUS METAJIOB OT Temneparypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKHI TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.

[TonympoBoanrku. CoOCTBeHHas: W MPUMECHAas MPOBOIUMOCTH MOJYIpOBOIHUKOB. CBoiicTBa p—N-mepexona. I[losynmpoBoaHUKOBBIE
MPUOOPHI.

DIEeKTpUYECKUN TOK B paCTBOpaXxX M paciuiaBax 3JI€KTPOJUTOB. DIEKTPOIUTHYECKAs AUCCOLMALMS. DIEKTPOIIU3.

DJIEKTPUYECKHI TOK B razax. CaMoCTOSTEIbHBIA U HECAMOCTOSTENbHBIN pa3psia. Monnus. [1nazma.

TexHuueckre ycTpoHcTBa M MPAKTUYECKOE NIPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT, NCTOYHUKHU TOKA, JIEKTPOHArpeBaTEIbHbIE
npuOOPBI, AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBICHUS, BAaKyyMHBIM JUOJA, TEPMHCTOPHI U  (OTOPE3UCTOPHI,
MOJIYIPOBOJHUKOBBIM IMOJ, FalbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTb CONPOTUBIICHUS LIMJIMHIPUYECKUX MPOBOJHUKOB OT JIUTMHBI, IIJIOIIAIM MONEPEYHOT0 CEYEHHs U MaTepHara.

CMmelanHoe coeIMHEHNE MPOBOJHUKOB.

HpSIMOC HU3MCPCHUC BHCKTpOI[BI/I)KyH_Ieﬁ CHIJIBI. KOpOTKOC 3aMbIKAHUC TaJIbBAHUYCCKOTO JJICMCHTAa W OHLCHKAa BHYTPCHHCTO
COIIPOTUBJICHHUAL.



3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 2JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AYXaA.

OAHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJ1A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne cMeIIaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABHKYIIEH CHUIIbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUSL.

HaGnrogenue anexkrponusa.

MexnpeameTHbie CBSI3U

N3yuenne kypca ¢uszuku 6a30Boro ypoBHS B 10 Kjacce OCYIIECTBIISIETCS C YYETOM COJEPKATEIbHBIX MEXKIPEIMETHBIX CBSI3ed C
KypcaMH MaTeMaTUuK{, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemuule noHamus, CBI3aHHbIE C U3YYEHHEM METOJIOB HAyYHOTO MO3HAHUSA: SBJICHUE, HayyHBIH (akT, runoresa, pusndeckas
BEJIMYMHA, 3aKOH, TEOPHUs, HAOII0IEHIE, SKCIIEPUMEHT, MOJIETUPOBAaHUE, MOJEIb, H3MEPEHNE.

Mamemamuxa: pelieHHEe CHCTEMBbl ypaBHEHHM, JsuHeWHas QyHkius, mnapabosa, runepOoia, uX Trpapukd U CBOKCTBA,
TPUTOHOMETpHYECKHe QYHKIIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI M UX MPOEKIINH
Ha OCH KOOPJMHAT, CJI0KEHHUE BEKTOPOB.

buonocusn: mexannyeckoe ABIKEHUE B KHUBOW mpupoje, AMPpQy3us, ocMOcC, TEIIOOOMEH KUBBIX OpPraHU3MOB (BHU[IbI TEILIONEpEaayH,
TEIJIOBOE PABHOBECHUE), ANEKTPUUECKHE SIBJICHUS B dKUBOU MPUPO/IE.

Xumusa: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJISIpHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX
TeJ, )KUAKOCTEH U ra30B, AJIEKTPUUECKHE CBOMCTBA METAIIIOB, JIEKTPOJIMTUYECKAs! TMCCOIMALINSA, TallbBAHUKA.

l'eoepaghus: BIaXXHOCTH BO3AyXa, BETPbI, 0ApOMETpP, TEPMOMETD.

Texuonoeusn: mnpeoOpa3oBaHME ABMXKEHUN C UCIHOJIL30BAHUEM MEXAHM3MOB, YUYET TPEHHUS B TEXHUKE, MOJIIUIHUKH, HCIOJIb30BaHHUE
3aKOHA COXpaHEHHUs HMITylIbca B TEXHHUKE (pakeTa, BOAOMET WU JApYrue), ABUrareilb BHYTPEHHETO CropaHus, MmapoBas TypOuHa, OBITOBOI
XOJIOIWIBHUK, KOHIWIIMOHEP, TEXHOJOTHUHU IOJTYYEHHUS COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE JJIEKTPONpHOOpOB, KCEPOKC, CTPYHWHBIH MPHUHTEP, OdIIEKTpOHArpeBaTelbHbIEe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

INIAHUPYEMBIE PE3YJIbTATblI OCBOEHUSA INIPOT'PAMMBI IO ®U3UKE HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA30OBAHUSA

OcBoenmne yueOHOro mnpenMera «@Pu3nMka» Ha ypoOBHE cCpeaHero odmiero oOpa3oBaHus (0a30BBIH YPOBEHb) MOLKHO OO0ECIIEUUTH
JTOCTHKEHHE CIEAYIOMINX JIMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.



JIMUHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE pe3yJbTaThl OCBOCHUsS ydeOHOro mpeamera «DH3MKa» JOKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCS
PYKOBOJCTBOBAThCSA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIMEH JTUYHOCTH, CHUCTEMOW ILIEHHOCTHBIX OPHEHTAIMH, MO3UTHUBHBIX BHYTPEHHHX
YOEKICHHIA, COOTBETCTBYIOIIMX TPATUITMOHHBIM IICHHOCTSM POCCHHCKOTO OOIIECTBA, PaCIIMPEHHUE KU3ZHEHHOTO OIBITA U OTBITA ACITCILHOCTH
B MPOIIECCE Peah3allii OCHOBHBIX HAIPABICHUM BOCIIUTATEILHOM JESITEIILHOCTH, B TOM YHCJIE€ B YaCTH:

1) rpaIaHCKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTH IPAKIAHCKOU MO3HUITMH 00YYaOIIETr0oCsi Kak aKTUBHOTO M OTBETCTBEHHOTO UJIEHA POCCUMCKOTO OOIIECTBA;

MIPUHATHE TPAJAUIIMOHHBIX 00IICUYETTOBEYECKUX TYMAaHUCTUUECKUX U JEMOKPATHYECKUX IICHHOCTEHH;

TOTOBHOCTb BECTH COBMECTHYIO JIESITEIIbHOCTh B HHTEpEcax TPaKJIaHCKOTO OOIIecTBa, y4acTBOBaTh B CaMOYIPAaBJICHUU B
o0pa3oBaTeNbHON OpraHu3aluy;

yMEHHE B3aUMOJICHCTBOBATH C COIMAIbHBIMUA MHCTUTYTAMH B COOTBETCTBUH C X (DYHKIIUSIMHU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOU JIEATEILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXAAaHCKON UACHTHYHOCTH, TATPHOTHU3MA,;

LIEHHOCTHOE OTHOIIIEHUE K TOCYAAPCTBEHHBIM CUMBOJIaM, JOCTHKEHHUSIM POCCUMCKHUX YUEHBIX B 001aCTH (DU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:

c(OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYallMI0 M NPUHUMATh OCO3HAHHBIC DEUICHHS, OPUEHTUPYICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHUCJI€ B JEATEIBHOCTH YYEHOTO;

OCO3HAHHWE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAyIIEro;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MUY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYLIETO (PU3UUYECKOI HAayKe;

5) Tpy/10BOr0 BOCIIUTAHUS

HHTEPEC K pa3NuyHbIM chepaM mpoecCuOHANBHOMN AeITeIbHOCTH, B TOM YUCIIE CBSI3aHHBIM ¢ (PM3UKON U TEXHUKOW, yMEHUE COBEPIIAThH
OCO3HAHHBII BBIOOp Oynymiel mpodeccuu u peann30BbIBaTE COOCTBEHHBIC KU3HEHHbBIC TIAHBI;

TOTOBHOCTbH U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BaHHUIO B 00JaCTH (PU3MKHK Ha MPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rHYeCKOro BOCIUTAHHUS:

c(OpMUPOBAHHOCTH IKOJOTUYECKON KYIbTYphI, OCO3HAHHE TJI00ATFHOTO XapaKTepa KOJIOTUYECKUX MPoOIeM;

MIJIAHUPOBAHUE U OCYILIECTBICHHUE IEHCTBUI B OKPYKAIOLIEH Cpe/ie Ha OCHOBE 3HAHMS 1I€JIe yCTOMUMBOTO pa3BUTHS YEJIOBEUECTBA;

paciupeHue omnbITa AesITeNFHOCTH YKOJIOTUYECKOI HAMPaBICHHOCTH HAa OCHOBE UMEIOIIUXCS 3HAHUI 10 (PU3UKE;



7) HEeHHOCTH HAYYHOT 0 MO3HAHUS:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTH (PU3MUYECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAyYHOW JESATEIBHOCTH, TOTOBHOCTH B TIpolecCe H3y4YeHUs (U3MKH OCYIIECTBIATH MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHBbIE YHHUBeEpPCAJbHbIE YueOHbIE 1eHCTBUS
ba3oBrble Jornueckue aeicTBUA:
CaMOCTOSITENIBHO (DOPMYITUPOBATH M aKTyaJU3UPOBATh MPOOJIEMY, pACCMAaTPUBATh €€ BCECTOPOHHE;
OTIPENIETIATH 1EH AeITeIbHOCTH, 3a71aBaTh MMapaMeTPhl U KPUTEPUHU UX JOCTIKCHHS;
BBIABJIATH BaKOHOMepHOCTI/I nu HpOTI/IBOpeLII/Iﬂ B paCCManI/IBaeMI)IX (1)I/ISI/I'-IGCKI/IX SIBJICHUAX,
pa3pabaThIBaTh TJIaH pelieHus MPOOIEMBbI ¢ YIETOM aHaIN3a UMEIOIINXCS MaTepUaIbHBIX 1 HEMAaTepHUATbHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBBI B ICATCIBHOCTD, OICHUBATH COOTBETCTBUC pGSYJ'H)TaTOB neiaM, OIICHUBATh pI/ICKI/I HOC.]'IG)ICTBI/If/i ACATCIBbHOCTH,
KOOPJAMHHUPOBATH U BHITIOHITH padOTy B YCIOBHSIX PEAIbHOTO, BUPTYAJIbHOTO M KOMOMHUPOBAHHOTO B3aUMOICHUCTBUS;
Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBrble nccienoBarebCcKue AeiCTBHS.
BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMHU ¥ METOJIaMU (PH3NIECKON HAYKH;
BJIAJICTh HABBIKAMU YYEOHO-HCCIICIOBATEILCKON M MPOEKTHOM IEATEIBHOCTH B 00JacTH (PU3HKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEIIPHOMY IMOMCKY METOJIOB PEIICHHS 3a7a9 (PU3NYECKOT0 COACPIKAHUS, TPUMEHEHUIO Pa3IMUYHbIX METO0B TIO3HAHUS;
BJIQJIETh BUJAMU JIEATEILHOCTH IO IMOJIYYCHHIO HOBOTO 3HAHHS, €r0 MHTEPHIpPETAlUU, MPeoOpa3oBaHUIO0 M MPUMEHEHUIO B Pa3IMYHBIX
Y4€OHBIX CHUTYallUsIX, B TOM YHCIIC TIPH CO3aHUH YI€OHBIX MPOEKTOB B 00IaCTH (PU3HKH;
BBISIBIISITh MIPUYMHHO-CIICACTBEHHbBIE CBSI3U M aKTyalU3UpOBaTh 3a/lady, BBIJBUTATh THIOTE3y €€ pEIIeHHs, HAXOAUTh apTyMEHTHI IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKACHUMN, 3a]1aBaTh MapaMeTPhbl U KPUTEPUH PEIICHHUS,
aHAJIM3UPOBATh MOJIyYEHHBIE B XOJI€ PEIICHMs 3aJaud pe3yNbTaThl, KPUTHUYECKHU OIIEHWBATh HMX OCTOBEPHOCThH, IMPOTHO3HPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSIX;
CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 3a]]a4l B 00Pa30BaATENbHOM JEATEIbHOCTH, B TOM YUCIIE TIPU U3YYCHUH (PU3UKH;
JaBaTh OLIEHKY HOBBIM CHTYAIlUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;
YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACATEIbHOCTH;
yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIE UJIEU, TIPEAJIaraTh OPUrHHAIBHBIE MTOAXO/bI U PEIICHUS;



CTaBUTH MPOOIEMBI U 33J]a4H, JOMYCKAIOLINE aJIbTePHATUBHBIC PEIICHUSI.
Padora c undopmanueii:

BJIQJICTh HABBIKAMU TOIy4eHUS MHPOPMAUU (HU3NIECKOTO COACPIKaHUS U3 UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSATEIHLHO OCYIECTBIIATh
MOWCK, aHAJIN3, CHCTEMATU3AIIUI0 U MHTEPIIPETAINIO HH(OPMAIH PA3TMYHBIX BUIOB B (JOPM MPEICTABICHUS;

OILICHHUBATh JJOCTOBEPHOCTbh UH(OpPMaLINH;

UCIO0JIb30BATh CpPEACTBA MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJIOTUH B PELIEHUM KOTHUTHUBHBIX, KOMMYHHUKaTHBHBIX WU
OpraHM3al[MOHHBIX 33Ja4 C COOJIOJEHHEM TPeOOBAaHUN APrOHOMUKH, TEXHUKH O€30IacHOCTH, TMTHEHbI, pecypcocOepeKeHus, MpaBOBbIX U
ATUYECKUX HOPM, HOPM HUH(POPMAIIMOHHOW O€30MaCHOCTH;

co37aBaTh TEKCTbl (PU3UYECKOrO COJAEpkKaHHUS B Pa3IMYHbIX QopmaTax ¢ y4€TOM Ha3Ha4YeHHs] MHPOpMALUU U LEIEBOW ayAUTOPHH,
BbIOMpAsi ONTUMAIbHYIO (POPMY IIPEICTABICHUS U BU3YyaJIU3AlIUHU.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUS:

OCYILIECTBJIATH OOIIEHNE Ha YpOKaX (U3UKH U BO BHEYPOUHOU NESATENbHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOH(MIUKTHBIX CUTYallUi U CMSATYaTh KOHQIUKTHL;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCOJIb30BAHUEM SI3bIKOBBIX CPEJCTB;

MMOHUMATh U UCTHIOJIB30BaTh MPEUMYIIECTBA KOMaHIHON 1 HHIUBUAYAIbHON pabOThI;

BBIOMpATh TEMATHUKY U METOJbl COBMECTHBIX ACUCTBUIM ¢ yIETOM OOLIUX HHTEPECOB U BO3MOXKHOCTEN Ka)I0T0 WieHa KOJIJICKTHBA;

IIPUHUMAThH LIEJIN COBMECTHOW NEATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JECUCTBUS MO €€ JOCTHIKEHHUIO: COCTABIATH IUIaH
JEHCTBUIM, pactipeiessiTh POJIU ¢ Y4ETOM MHEHUN YH4aCTHUKOB, OOCYXIaTh PE3YJIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa U KaXKJOTO yYaCTHUKA KOMaHbI B OOIIMIA pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

IpeaiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UAEH C IMO3UIIMU HOBU3HBI, OPUTUHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTHBHOE CTPATETMYECKOE IMOBEACHHUE B PA3IUYHBIX CHUTYalUsX, MPOSBISATb TBOPYECTBO M BOOOpaskeHUE, OBITh
VHULIMATUBHBIM.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AelicTBUS
Camoopranuszanmsi:
CaMOCTOSITENIBHO OCYIIECTBIISATH MO3HABATENIBHYIO JIEATEIBHOCTh B 00JACTH (PU3UKU M aCTPOHOMHMH, BBISIBIATH MPOOIEMBI, CTABUTh U
dbopMynupoBaTh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIbHO COCTaBIIATH IUJIAH PEIICHUs PacuETHBIX M KaYeCTBEHHBIX 3ajay, MJIaH BBIMOJIHEHHUS MPAKTHUECKOH paboThl ¢ y4€TOM
HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTEHHIH;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;



paciupsATh paMKH y4eOHOTO MPeMEeTa Ha OCHOBE JTUYHBIX MTPEATIOYTCHU;

JieTIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHHE;

OIIEHUBATDH MPUOOPETEHHBIN OIIBIT;

CIOoCOOCTBOBAaTh (DOPMHUPOBAHHMIO ¥ TPOSIBICHUIO IPYAWIMA B O0JIACTH (DU3HMKH, IMOCTOSHHO TOBBIIIATH CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII HHTEJJIEKT:

JTaBaTh OIEHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBBI B IEATEIILHOCTh, OLICHUBATh COOTBETCTBHUE PE3YyIHTATOB IIEIISIM;

BJIQJICTh HaBBIKAMU MO3HABATEIILHON pe(dIeKCUH KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUN U MBICIUTEIIBHBIX MTPOILIECCOB, UX PE3YJILTATOB
1 OCHOBAHUM;

WCIIOJIb30BATh MPUEMBI PEPIICKCUU JJIs OIIEHKHU CUTYaI[iH, BEIOOpA BEPHOTO PEIICHNS,

YMETh OIEHUBATh PUCKH M CBOCBPEMEHHO ITPUHUMATh PEIICHHS 110 UX CHIDKCHHIO;

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JICATEIbHOCTH;

MPUHUMATH ce0s1, TOHNMAasi CBOM HEJOCTATKU M JJOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHATN3€ PE3YJIbTATOB JICATEIbHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO APYrUX Ha OIIHNOKH.

B mponecce gocTHKeHHs JTUYHOCTHBIX PE3ylIbTaTOB OCBOEHUS MPOrpaMMBbI MO (U3UKE AJIS YPOBHS CpelHEro ooiiero oOpa3oBaHus y
00yyarouuxcs COBEPIIEHCTBYETCS AMOLIMOHAIBHBIN MHTEJUIEKT, IPpeanoaraiomuil chopMUPOBAHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE IMOILMOHAIILHOE COCTOSHUE, BUJIETh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOMN
AMOIMOHAIBHOMU c(ephl, OBITH YBEPEHHBIM B ce0e;

CaMOpEryJIMpoBaHus, BKIIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJICHHE, CIOCOOHOCTh
aIalITUPOBATHCS K SMOIIMOHATBHBIM U3MEHEHUSIM U MPOSIBIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEI MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHHIO SN U yCIIeXy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE JeHCTBOBATh
HCXOJSl U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOIMOHATIBHOE COCTOSIHHE JAPYrUX, YUUTHIBATh €0 MPHU OCYIIECTBICHUM OOIICHHUS,
CIOCOOHOCTH K COUYBCTBHIO M CONIEPEKUBAHUIO;

COLIMANIFHBIX HABBIKOB, BKIIOYAIOIIMX CHOCOOHOCTh BBICTPAUBATH OTHOIICHUS C IPYTMMH JIIOJIbMHU, 3a00TUTHCS, MPOSBISATH UHTEPEC U
pasperath KOH(QIUKTHL

INPEIMETHBIE PE3YJIBTATbBI



K xonIiy o6yuenus B 10 kjacce mpeaIMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTpaXaTh chOPMUPOBAHHOCTH Y 00yJarOmuXcs
YMEHUU:

JEMOHCTPUPOBATh HAa MpPHUMEpax pojb W MeCTO (U3MKA B (POPMHUPOBAHMHM COBPEMEHHOW HAYYHOH KAapTHHBI MHUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKH U TEXHOJIOI'UH, B IPAKTUYECKOMN AEATEIBHOCTH JIIOCH;

YUUTHIBATh TPAHMIBI TMPUMEHEHHS] M3YYEHHBIX (PU3MUECKMX MOJeNeil: MarepuaibHas TOYKa, WHEpUUAIbHAS CHCTEMa OTCUETa,
a0COJIIOTHO TBEPAOE TENIO, WACANBHBIA Ta3, MOJENH CTPOCHHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUYCUHBIA SJIEKTPHUUECKUH 3apsia Mpu
peuieHny pu3nYecKux 3aaad;

pacrno3HaBaTh (U3NYECKUE SBICHUS (IIPOLIECCHI) U OOBSICHIATh UX HA OCHOBE 3aKOHOB MEXAHMKH, MOJIEKYISPHO-KUHETUYECKON Teopuun
CTPOEHUS BELIECTBA U AJIEKTPOIMHAMUKN: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHENHOE IBUYKEHUE, CBOOOIHOE Ma/IeHNE TE, IBHKEHUE
10 OKPY)KHOCTH, MHEpLUs, B3auMojeiicTBue Tein, qudpdy3us, OpOyHOBCKOE IABUKEHHUE, CTPOEHHUE KUIKOCTEH M TBEPIBIX TeJ, U3MEHEHHE
o0b€Ma Ten Mpu HarpeBaHUU (OXJIAXKJIEHUHU), TEIJIOBOE paBHOBECHE, HCIApPEHHME, KOHJICHCAllMs, IJIaBJI€HHE, KpUCTAIIU3alusi, KUIIEHUE,
BJI&KHOCTh BO3/lyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHWM B 3aKPBITOM COCYJE, CBSA3b MEXIY IapaMeTpaMu COCTOSHHMS raza B
M30IIpoLeccax, IEKTPU3alus TeNl, B3AUMOICUCTBHE 3apsA0B;

ONHCHIBaTh MEXaHWYECKOE JIBUYKEHUE, UCHOJb3ysl (U3NYECKUE BEIMUYMHBI: KOOpPAMHATA, MYyTh, MEpEeMEeNIeHHe, CKOPOCTh, YCKOpPEHHE,
Macca Teja, CHjia, UMITyJIbC Tejla, KWHeTHUYeCKasl SHEeprus, MOTEHIMalbHas YHEPIrUs, MeXxaHndeckas paboTa, MEXaHW4ecKas MOUIHOCTb; MpHU
ONMMCAaHUM MPABWIBHO TPAKTOBaTh (PU3MUECKHI CMBICI HCHOJIb3YyEeMBIX BEJIMYMH, UX OO003HAUYEHHs M €IUHMIBI, HAaXOAUTh (OpMyIIbl,
CBSI3bIBAIOIME JAaHHYIO (PU3UYECKYIO BETMUNHY C IPYTHMHU BEIUYMHAMU;

OIMCBIBATH U3YyUYEHHBIE TEIJIOBbIE CBOMCTBA TEN U TEIUIOBBIE SIBJICHUS, UCIOJIb3Ys (PM3NUECKUE BEIUYMHBI: JaBICHHUE ra3a, TeMIepaTypa,
CpelHsAsl KUHETHYECKas DHEPIHs XAOTUYECKOTO MABM)KEHHS MOJIEKYJ, CPEIHEKBAJpaTHUYHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI,
BHYTPEHHsA B3Heprus, pabora raza, Ko3()(ULIUEHT MNOJE3HOro NEHCTBHUSA TEIUIOBOIO JABMIaTess; IPHU ONMCAHUU IPABUIBHO TPAKTOBATbH
(Gu3n4ecKnil CMBICH HCIHOJB3YEMBIX BEJIWYMH, UX O003HAUEHHUS M EIUHMIbI, HAXOAUTh (OPMYIIbI, CBS3BIBAIOLIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTHMH BEJIMYMHAM;

OIMCBIBATh U3YYEHHBIE IEKTPUUECKUE CBOIMCTBA BELIECTBA U JIEKTPUUECKUE SBJICHUS (IIPOLECCHI), UCIOB3Ys (PU3NUECKUE BETMUUHBIL:
AIEKTPUYECKUM 3apsll, WIEKTPUYECKOE II0JIe, HANPSDKEHHOCTb IIOJIA, IMOTEHIUAJl, Pa3HOCTb IOTEHLHUAIOB; IIPU ONHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MYECKUN CMBICI HCIOJIB3YEMbIX BEJIUYMH, MX O0O03HAUEHUS U E€AMHUIBI; YKa3blBaTh (POPMyJbl, CBA3BIBAIOIIME JAHHYIO
(GU3NYECKYIO BEJIMYUHY C IPYTMMHU BEIMUUHAMU;

aHAJIM3UPOBaATh (PU3NYECKUE MPOLECCHI U SBICHUS, UCIOIb3ys (PU3NUYECKUE 3aKOHBI U MPUHIUIbL: 3aKOH BceMUpHOro tarotenus, I, II u
IIT 3akonbl HproTOHA, 3aKOH COXpaHEHHS MEXaHUYECKOM JHEPIHH, 3aKOH COXPAaHEHHs UMITYIbCa, NPUHLMII CYNEPHO3ULHUM CHUJI, NPUHLUII
PaBHOIIPaBUs WHEPLHUAIbHBIX CUCTEM OTCUYETA, MOJICKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, FA30BbIE 3aKOHBI, CBSA3b CPEAHEH
KUHETHYECKOW PHEPruu TEIJIOBOTO JIBIXKEHUS MOJIEKYJ ¢ aOCOJIOTHOM TeMIepaTypoil, IepBblii 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPAaHEHMS



ANEKTPUUECKOT0 3apsana, 3aKoH KyrnoHa, mpu 3TOM pa3iauyarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €0 MaTEMAaTHUECKOE BHIPAXKEHHUE U YCIOBHUS
(rpaHuILBl, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TNPHHIMITBI JCHCTBHS MAIlMH, MPUOOPOB W TEXHUYECKUX YCTPOMCTB; pasziauuaTh YCIOBHUA HX O€30MaCHOTO
HCII0JIb30BAHUS B [TOBCEIHEBHOM JKU3HH;

BBITIOJTHATH SKCIIEPUMEHTHI TI0 UCCIIEIOBAHHIO (PU3MUYECKHX SIBICHUI U MTPOIIECCOB C MCTIOIB30BAHNUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHH,
pu 3ToM (GOPMYIHPOBaTh MPoOIeMy/3a1ady U TUIIOTE3y Y4eOHOTO SKCIEpUMEHTa, cOOMpaTh YCTAHOBKY M3 MPEATIOKEHHOTO 000pyI0BaHMS,
MIPOBOJUTH ONBIT U (OPMYIUPOBATH BHIBO/IBI;

OCYILIECTBJISATh MPSMbIE U KOCBEHHbIE M3MEpPEHMs (DPM3MUECKUX BEJIUYMH, MPU 3TOM BHIOMpATh ONTUMAJBHBIA CIOCOO M3MEpEHHs M
HCI0JIb30BAaTh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEW U3MEPEHMI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAaHHEM MPSMBIX M3MEPEHUH, MPU ITOM KOHCTPYMPOBATh
YCTaHOBKY, (PUKCHpPOBATh pe3yiabTaThl MOJTYYEHHON 3aBHCHUMOCTH (PM3MUYECKHUX BEIMYMH B BHUJE TaOMUI] U rpaduKoB, /enaTh BBIBOJBI IO
pe3yibTaTaM HCCIeJOBaHHUS;

coOmogare mpaBwia 0€30MacHOrO TpyAa IpU IMPOBEIEHHM MCCIEJOBAHUN B paMKax y4eOHOro JKCIEPHUMEHTa, YdeOHO-
HCCIIEIOBATENIbCKON U MPOEKTHON AESITETbHOCTH C UCIOIb30BaHUEM U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOro 000pyI0BaHUS;

pemaTh pacy€THbIE 3a7a4M ¢ ABHO 3aJlaHHOM (PU3MYECKON MOJEIbIO, UCHOJIb3YS (PU3MUECKUE 3aKOHBI M MIPUHIUIIBI, HA OCHOBE aHAJIN3a
YCIIOBMSI 3aJjauil BBIOUPATh (GU3NYECKYIO MOJIENb, BBIACIATh (PU3NYECKUE BEIMYUHBI U (HOPMYIIbl, HEOOXOAUMBIE AJIs €€ pellIeHus], IIPOBOAUTh
pacu€Thbl ¥ OLIEHNBATh PEAIbHOCTD MOJIyY€HHOIO 3HaU€HUs! (PU3NUECKON BETUYHMHBI;

pelaTh KaueCTBEHHBIE 3a/1a4M: BBICTPAUBATH JIOTHUECKH HEMPOTHBOPEUMBYIO LIETIOYKY PACCYKIEHUH C OMOPOI Ha M3Yy4EHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

UCIOJb30BaTh IPHU pPEIIEHUM YYEOHBIX 3aJad COBPEMEHHble HH(POPMALMOHHBIE TEXHOJIOTMM sl TOUCKA, CTPYKTYpHUPOBAaHMS,
UHTEpIpETalMi M NpPEJCTaBICHUA Y4eOHOW M Hay4YHO-TONMYISIpPHOM MH(POpPMAaLUH, NOJYYEHHOM M3 pa3IMyHBbIX MCTOYHHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh M10Jy4aeMyt0 HH()OPMALHIO;

IIPUBOJNUTH MPUMEPHI BKJIA/1a POCCUHCKUX U 3apyOeXHbIX YUEHBIX-(DU3UKOB B pa3BUTHE HayKH, OOBSCHEHHE IPOLIECCOB OKPYKAIOIIErO
MUDA, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUSA MO (HU3MKE B IOBCEJHEBHON XU3HM JUii oOecredeHuss O€30IIaCHOCTH Hpu OOpalleHuu ¢
npubopamMH M TEXHUYECKHMMM YCTPOWCTBAMHU, JIJIsl COXpAHEHHUs 3/10pOBbS U COONIOJICHUST HOPM 3KOJIOTHYECKOTO MOBEJICHMS B OKpYXKarolen
cpene;

paboTaTe B TpyIIe C BBHINOJHEHWEM PA3IUYHBIX COLHUAIBHBIX pOJIeH, MIaHUpOBaTh pabOTy TPYNIbI, PALMOHAIBHO PpaCHpeaeisTh
00513aHHOCTH M IUIAHUPOBATh JIEATEILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, a/IEKBaTHO OLEHUBATh BKJIAJ KaKIOIO U3 YYaCTHUKOB TPYIMIHI B
peleHre paccMaTpuBaeMoi pOOIEMBI.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undgposbie)
Ne n/mm Konrtposbnsie | IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. PUBUKA U METO/IbI HAYUHOTI'O ITO3HAHMUSI
bu6moreka [IOK
1.1 ) 2 1
W3HWKa ¥ METOJIbl HAYYHOTO TIO3HAHHUS 0 https://m.edsoo.ru/7fA1bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 5) 0 0
HHEMata https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 7 0 1
Aunaica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHHUSI B MEXaHUKE 6 1 1 bubmmorexa IOK
' P https://m.edsoo.ru/7f41bf72
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnuoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
b K
3.2 OCHOBBI TEPMOJIUHAMUKHI 10 1 1 nommorexa 110

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

33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 0 0 bubmuoreka [IOK
' Ma3oBbIE IIEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4. QJIEKTPOJAUHAMUKA
bubmmoreka [{OK
4.1 1 1
UICKTPOCTATHKA 0 0 https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBINM 2neKTpuYecKuid TOK. TOkM B 12 1 0 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 22
PezepBHoe Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOTPAMME
MNOYPOYHOE IINIAHUPOBAHHUE
10 KVIACC
N Kosan4yecTBo 4acos Jlata JIeKTPOHHbIE HU(PPOBbIE
, Tema ypoxa Kourtposbubie | IpakTuueckue oGpa3soBaTebHbIe
n/n Bcero U3yUYEeHHUs
padoThI padoThI pecypchl
L | oy weroms nosmann 1 0 0 buGorexa LIOK
i 8 04.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPY’KaI0ILlero MUpa
Ponb u MecTo (pusuku B
9 (hopMHPOBaHUH COBPEMEHHOM 1 0 0 bubnunoreka [JOK
Hay4YHOM KapTUHBI MUpa, B 06.09.2023 | https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON JESITEIbHOCTH JIOACH



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

Mexannyeckoe JIBMKEHHUE.
OTHOCHUTENBHOCTHh MEXAHUYECKOTO

bubmuoreka [JOK

3 npmwkenus. [lepemenienue, 11.09.2023 | https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE
4 PaBHOMEpHOE NpAMOIMHEWHOE bubnuorexa [JOK
JBHKECHHE 13.09.2023 | https://m.edsoo.ru/ff0c3620
5 PaBHOYyCcKOpeHHOE MPSAMOJIUHEHHOE bubnuorexa [JOK
JBHKECHHE 18.09.2023 | https://m.edsoo.ru/ff0c372e
6 CBoboaHoOe majieHre. Y CKopeHue bubnuorexa [JOK
cBOOOHOTO IMaICHUS 20.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonuHeiitHOE IBUXEHHE.
7 HII:I/I)KGHI/IG MaTepraﬂbHoﬁ TOYKH 110 bubmmorexa LIOK
25.09.2023 | https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
[IpyHIMI OTHOCUTENBHOCTH
8 Fall)nnnueﬂ. HNueprmanbHbie CUCTEMBI bubmorexa [IOK
N 27.09.2023 | https://m.edsoo.ru/ff0c3be8
otcyerta. [lepBblii 3akoH HeroToHa
Macca Tena. Cuna. [IpuHnun
9 CYIEPIO3UINH CUJI. I"fTopL(I)I/fsaKOH Bubmiorexa LIOK
3 02.10.2023 | https://m.edsoo.ru/ff0c3be8
HerotoHna ans maTepuanbHOU TOYKU
10 Tperuu 3akoH HeroToHa 1151 bu6mmoreka [JOK
MaTepHaIbHBIX TOYEK 04.10.2023 | https://m.edsoo.ru/ffOc3be8
3aKkoH BceMHUpHOTo TsaroteHus. Cuia
11 TSDKECTH. He;)Baﬂ KOCMHYECKast bubmmorexa IOK
09.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnunoreka [JOK
Tena 11.10.2023 | https://m.edsoo.ru/ff0c3el8
13 Cuna tpenus. Koapdumuent bubnunoreka [JOK
TpeHus. Cuiia COnpoTUBICHUS IPU 16.10.2023 | https://m.edsoo.ru/ff0c3f76
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JABMDOKCHUMU TCJIa B XKUJIKOCTHU UIN
rasc

[MocTynarensHOE ¥ BpalaTeibHOE
JIBUKEHHE a0COIIOTHO TBEPIOTO

bubmmoreka [{OK

14 tema. MomeHT cuibl. [nedo cuibl. 18.10.2023 | https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECUS TBEPAOIO TeJIA
Nmnynec maTepuanbHON TOYKH,

15 CHUCTEMBbI MaT€PUAIIbHBIX TOYECK. bubmmoreka [{OK
Wmnynbe cuitbl. 3aKOH COXpaHEHUs 30.10.2023 | https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTUBHOE IBIKCHHE
PaGoTa 1 MOIITHOCTH CHIIBI.

16 Kunernueckast sneprus bubnuoreka [IOK
MatepuanbHOU Touku. Teopema 06 01.11.2023 | https://m.edsoo.ru/ff0c4502
W3MEHEHUN KHHETHYECKOW SHEPTHHI
[TorenumansHas 3HEPTHUSL.

IloTennuanbHas SHEPTHUS 0
17 z[e(bopﬁnpOBaHHon‘ Epymp}llgfl}.]r Bubnuorexa LIOK
06.11.2023 | https://m.edsoo.ru/ff0c461a
[ToreHuunanpHas SHEPTUs Tea
BOJIM3H MMOBEPXHOCTH 3E€MJIH
IloTennmanesHEIE U
HEMOTCHIUAJIbHBIC CHIIBI. CBS3b

18 paboThl HEMTOTEHITUAIBHBIX CHII C bu6mmoreka [JOK
U3MEHEHHEM MEXaHUYECKON 08.11.2023 | https://m.edsoo.ru/ff0c478c
SHEPTHH CHCTEMBI TeJ. 3aKOH
COXpaHEHUs MEXaHUYCCKOW SHEPTHH
JIaGoparopHas paboTa

19 «HccnenoBanue cBs3u pabOTHI CHITBI bu6mmoreka [JOK
C U3MEHEHHEM MEXaHHUECKOM 13.11.2023 | https://m.edsoo.ru/ff0a7088

OHCPTUU TCJIa Ha IPUMEPC
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PACTAKCHHA PC3UHOBOI'O KI'yTa»

KonTtposnsHas paboTa o teme

bubmmoreka [{OK

20 «Kunemaruica. JUHAMHKA. 3aKOHb 15.11.2023 | https://m.edsoo.ru/ff0c4b74
COXPAHCHUS B MEXaHHKE)
OCHOBHBIE TIOJIOKCHHS
21 MOJIEKYJIIPHO-KMHETUYECKOMN bubnuorexa [JOK
TeopuH. BpoyHOBCKOE JBIKEHHE. 20.11.2023 | https://m.edsoo.ru/ff0c4dc2
Anddysnst
XapakTrep ABUKECHUS U
29 B3aMMO/ICMCTBHUS YaCTHII BEIIECTBA. bu6moreka [IOK
Mozenu cTpoeHus Ta3oB, 22.11.2023 | https://m.edsoo.ru/ff0a7088
KUIKOCTEH U TBEPIBIX TEJ
23 Macca monekyi. KomnuectBo bubnuoreka [IOK
BeriectBa. [locrosiHHass ABOTaapO 27.11.2023 | https://m.edsoo.ru/ff0a7088
TermmoBoe paBHOBECHE.
24 TeMnepaTyP;)a 1 e€ U3MepeHue. bubmmorexa LIOK
29.11.2023 | https://m.edsoo.ru/ff0a7088
[Ixana Temneparyp Llenbcus
Wneansueiii raz B MKT. OcHOBHOE bu6mmoreka [JOK
25
ypaBHenne MKT 04.12.2023 | https://m.edsoo.ru/ffOc4fde
AOcoroTHas TeMIiepaTypa Kak Mmepa
26 cpeaHel KHHETUYECKOM SHEePruun bubnnoreka [JOK
JIBYDKCHUST MOJICKYJI. Y paBHCHHE 06.12.2023 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneitpona
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI Bubmmorexa LIOK
11.12.2023 | https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabota
28 «I/IccienozaHHS 3aBUCHMOCTH bubmmorexa [IOK
13.12.2023 | https://m.edsoo.ru/ff0a7088

MCXKAY MapaMeTpaMu COCTOSTHUSA
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pa3peKEHHOTO ra3a»

H3omporiecchl B 1€alIbHOM ras3e u

bubmuoreka [JOK

29 uXx rpaduveckoe npeIcTaBICHNE 18.12.2023 | https://m.edsoo.ru/ff0c570e
Bnyrpennssa sHeprus
TEPMOIUHAMHYCCKOU CUCTEMBI U

30 CIIOCOOBI € U3MEHCHHSI. bubnmoreka [JOK
KosnuecTBO TEmIOTHI ¥ paboTa. 20.12.2023 | https://m.edsoo.ru/ff0c5952
Bnyrpennssa sHeprus
OJTHOATOMHOTO HJIEaJTHHOTO rasa

31 Bungsr Tenonepenaun bubmorexa OK

25.12.2023 | https://m.edsoo0.ru/ff0c5¢36
VY nenbHas TEMIOEMKOCTh BEIECTBA.

39 KonmuecTBo TemnoTel npu bubnuoreka [IOK
Terutonepenade. AguadaTHbI 27.12.2023 | https://m.edsoo.ru/ff0c5¢c36
rporecc

33 [TepBrIil 3aKOH TEPMOJMHAMUKHN U bubmuorexa [JOK
€ro MPUMEHEHHUE K H30IpoIieccam 08.01.2024 | https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs mporieccos B

34 npnpf))ne. Bropoii I3)211?0H bubmmorexa LIOK

10.01.2024 | https://m.edso0.ru/ff0c6230
TEPMOIUHAMHUKHU

35 [Tpunmun nevicreus u KII1/{ bu6mmoreka [JOK
TETJIOBOW MAITMHBI 15.01.2024 | https://m.edsoo.ru/ff0c600a

bubnuoreka [JOK

30 Huien Kaprio u ero K11 17.01.2024 | https://m.edso0.ru/ff0a7088

37 DKOJIOTHYECKHE MPOOIEMbI bubnunoreka [JOK
TETJIOPHEPTeTUKU 22.01.2024 | https://m.edsoo.ru/ff0a7088

38 O6o006maromui ypok bubnunoreka [JOK
«MonekynspHas ¢puzuka. OCHOBBI 24.01.2024 | https://m.edsoo.ru/ff0c6938
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TCPMOJUHAMUKU»

KonTtposnsHas paboTa o teme

bubmmoreka [{OK

M .
39 «Monexynapuas pusura. Ocnose! 29.01.2024 | https://m.edsoo.ru/ff0c6a50
TepMOI[I/IHaMI/IKI/I»
40 [TapooOpazoBaHue U KOHICHCAIHS. bubnuorexa [JOK
Hcnapenue u KumeHue 31.01.2024 | https://m.edsoo.ru/ff0c63b6
" A6ac0nc})(lTHaﬂ£ OTHaOCI—I/II;(e:JII)H’;U[ ) Butmorexa LOK
BJIAKHOCTH B . bl HHBIN
Hzp yx = 05.02.2024 | https://m.edsoo.ru/ff0c64d8
Teepnoe teno. Kpucramnmueckue u
o 2M(§)13§)Hble Tzn; AOHI/I?;;TPOHI/:I BuGmorexa LIOK
BOUCTB KPUCT B. HNIKN
prcTaiLT a 07.02.2024 | https://m.eds00.ru/ff0c65f0
Kkpuctaiisl. COBpeMEHHbBIE
MaTepHuabl
“ gnaBneHne Y KPUCTAJUTA3AITH. BuGmorexa LIOK
ACHBHAS TCILIIOTA [LTABCHIA. 12.02.2024 | https://m.eds0o.ru/ff0c6708
CyOnmumariust
bu6mmoreka [JOK
44 \% 0
DABHCIHE TEILIIOBOTO bajarca 14.02.2024 |  https://m.edso0.ru/ff0c6820
P
P A p 19.02.2024 | https://m.edsoo.ru/ff0c6bcc
3apsIoB
o | o mererpos
YHPOBOA ’ 21.02.2024 | https://m.edsoo.ru/ffOc6bcc
COXpPaHEHUS ANEKTPUIECKOTO 3apsa
- EsaI/IMoL[;I/fCTBHe 321p$1;[013. 3aKoH ) Bubmiorexa LIOK
YHOHA. L OHCHHBII STCKTPHACCIIH 26.02.2024 | https://m.edsoo.ru/ffOc6ced

3apsin
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Hanpsisk€HHOCTB 2JIEKTPUYECKOTrOo
nons. [IpuHnyn cynepnosunuu

bubmuoreka [JOK

48
AIIEKTPUYCCKHX T0JIeH. JIMHUU 28.02.2024 | https://m.edsoo.ru/ff0c6df2
HaINPSKEHHOCTH
. P260T?—I (;I/IJ; 3ne:;p;(;azlzqecmro BuGmiorexa LIOK
ot IloreHmnumait. HOCTD
. B 04.03.2024 | https://m.edsoo.ru/ff0c6f00
IIOTEHINAIOB
I1
50 | smexmpoctammmcoxow mone. BuGmoexa LIOK
P ) 06.03.2024 | https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MPOHUIIAEMOCTh
bu6moreka [IOK
51 6] 5 LK
TICKTPOSMEOCTE. ROHACHCATOP 11.03.2024 | https://m.edso0.ru/ff0c7126
- 3;1eKeTp2:iv;K0aCT; n;ocmro BuGmorexa LIOK
KOHAEHCcaTopa. DHEPrus
g P P 13.03.2024 | https://m.edsoo.ru/ff0c72c0
3apsOKEHHOTO KOHJIGHCATOpa
53 JlaGopaTtopHnas pabota "3mepenue bubmuorexa [JOK
AIIEKTPOEMKOCTH KOHICHCaTOpa" 18.03.2024 | https://m.edsoo.ru/ff0a7088
[TpunIMn neicTBUSA U MPUMEHEHUE
o | o
partd, CIpyH DHHTEPA. 20.03.2024 | https://m.edsoo.ru/ff0a7088
DIeKTpOoCTaTUYECKas 3alIuTa.
3a3eMiieHHe IEKTPOIPUOOpOB
DIEKTPUYECKUN TOK, YCIIOBHS €r0
o | emomun i s
AP : 01.04.2024 |  https://m.eds00.ru/ff0a7088
Conpotusnenue. 3akon Oma Juist
y4JacTKa [enu
56 [TocnenoBarenbHOE, NapaieNbHOE, bu6mmoreka [JOK
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CMEIIIaHHOE COCIMHEHHE 03.04.2024 | https://m.edsoo.ru/ff0c74f0
poBOAHUKOB. JIabopaTtopHas
pabota «/3y4eHrne CMEIIaHHOTO
COCIIMHEHUS PE3UCTOPOB)»
Paborta 1 MontHOCTH

57 3neKTquecxl(I)Iro TOKa. 3aKOH Bubnuorexa LIOK

08.04.2024 | https://m.edso0o.ru/ff0c7838

Jxoyna-Jlenna
3akon Oma Jy1st IOJTHOM
(3aMKHYTOM) AJIEKTPUUECKOM IIeTIH.

58 KopoTkoe 3aMbikanue. bubnuoreka [IOK
JlabopatopHnas pabora «3mepenune 10.04.2024 | https://m.edsoo.ru/ff0c7ae0
OJIC ucToUHMKA TOKA B €TO
BHYTPEHHETO COIPOTHBIICHUS
DneKTpOHHas IPOBOAUMOCTD

59 TBEPABIX METAJJIOB. 3aBUCUMOCTD bu6mmoreka [IOK
COIMPOTHUBJICHUS METAJIJIOB OT 15.04.2024 | https://m.edsoo.ru/ff0a7088
Temneparypbl. CBEpXIpOBOAUMOCTh

60 DIIEKTPUYECKUHU TOK B BAKyyMe. bubnmuoreka [JOK
CBOHCTBA SJIEKTPOHHBIX ITyYKOB 17.04.2024 | https://m.edsoo.ru/ff0a7088
[TonynpoBOAHUKH, UX COOCTBEHHAS

61 U MPUMECHas IPOBOJAUMOCTb. bubnmuoreka [JOK
CBoucTBa p—N-mepexoa. 22.04.2024 | https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEeKTpUUECKUU TOK B PACTBOPAX U

62 pacriaBax 3JeKTPOJIUTOB. bubnunoreka [JOK
DIEKTPOIUTHYECKAS TUCCOIHALINS. 24.04.2024 | https://m.edsoo.ru/ff0c82ba
OneKTpoaun3

63 DNEeKTPUYECKUH TOK B raszax. bubnunoreka [JOK
CaMocToATenbHBIN U 29.04.2024 | https://m.edsoo.ru/ff0c84ae
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HECaMOCTOSTEIbHBIN pa3psil.
Moumnnus. [Inazma

DneKTpudecKue mpudopsl U

64 yCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuorexa [JOK
npuMmeHenue. [IpaBuia TeXHUKU 06.05.2024 | https://m.edsoo.ru/ff0c86fc
0€30MMacHOCTH

65 O6o0maromuii ypok 1 bubnuoreka [JOK
«DNEKTPOIUHAMHKAY 13.05.2024 | https://m.edsoo.ru/ff0c88be
KonTponsHas pabora o teme

66 «Onekrpocraruka. [locTossHHBIN 1 bubmuorexa [JOK
AIIEKTPUUYCCKHA TOK. TOKH B 15.05.2024 | https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CPeIax»

P BHBIN K. KoaTponbHas
20.05.2024 | https://m.edsoo0.ru/ff0c8c56
"OnexkrpoauHamMuka"

68 PeseprubIit ypok. O600maronuit 1 bu6mmoreka [IOK

ypok 1o Temam 10 Kiacca 22.05.2024 | https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» ®duswnka, 10 kiracc/ Mskumes I'.5., Byxosues b.b., Corckuiit H.H. mo penakiueit
[MapdentreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenne

Co6opnuk 3anad o ¢usuke.10-11 kmacca

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Meroaundeckoe nocodue no yueOHuky Mskuimiea ,byxoiieBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmmoreka [IOK



