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IHHOACHUTEJBHAA 3AIINCKA

[Tporpamma o ¢u3uke 6a30BOro ypOBHS HA YPOBHE CpeAHET0 001Iero oopa3oBaHus pa3padoTaHa Ha
OCHOBE TOJIO)KCHHM M TpeOOBaHWN K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00Opa3oBaTeNbHON IPOTPAMMBbI,
npencrasieHubix B @I'OC COO, a takke ¢ yuéroMm QenepanbHOil pabouell mporpaMMbl BOCHUTAHUS U
KOHIEMNIUH TpenofaBaHus yueoHoro npeamera «dusuka» B 00pa3oBaTenbHbIX opranusanusax Poccuiickoii
denepanyn, pearn3yoX OCHOBHbIE 00pa30BaTEIbHBIE IPOTPAMMBI.

Cogepxanue mnporpaMMbl 1Mo (M3HMKE HaIpaBlieHO Ha (QOPMHUPOBAHUE €CTECTBEHHO-HAYYHOM
KapTuHbl MHupa oOyuatommxcs 10—11 kmaccoB mpu oO0ydyeHuu ux ¢u3uke Ha 0a30BOM YpOBHE Ha OCHOBE
CHUCTEMHO-JIeITeIbHOCTHOTO oxoaa. [Iporpamma no ¢gusuke coorBercTByeT TpedboBanusiMm ®I'OC COO x
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METANpeIMETHBIM pe3ylbTaTaM oOOydeHHus, a TaKKe
YUUTBHIBAET HEOOXOIUMOCTh peaju3alud MEXIPEIMETHBIX CBA3eH (M3UKH C €CTeCTBEHHO-HAYYHBIMHU
y4eOHBIMH TIpeaMeTaMu. B Hel onpenenstoTrcs OCHOBHBIC LIETH M3Y4YeHHUs (UMK Ha YPOBHE CPEIIHETO
o0miero 00pa3oBaHus, IUIAHUPYEMbIE PE3YJIbTaThl OCBOCHUSI Kypca (GU3HUKH: TUYHOCTHBIE, METANPEAMETHEIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

IIporpamma no ¢pusnke BKIKOYALT:

. IUTAHUPYEMBIE PEe3yJIbTaThl OCBOSHHsI Kypca (U3WKHM Ha 0a30BOM YpOBHE, B TOM YHCIIE
IIpeIMETHBIE PE3YIbTAThI [0 rojilaM O0yUEHUs;
. cojiepkaHue yueOHoro npeamera «Pusnkay no rogam o0yyeHHs..

dusmka Kak Hayka o Haubosiee 00IUX 3aKOHAX MPUPO/IbI, BBICTYIIAs B KA4eCTBE y4eOHOro mpeamera
B IIKOJIC, BHOCUT CYILECTBEHHBIM BKJIaJ B CUCTEMYy 3HaHUU 00 okpyxkawmiem mupe. [IkompHBIN Kypc
¢u3uKn — cucTeMooOpa3youil Uil eCTECTBEHHO-HAYYHBIX YUeOHBIX MPEIMETOB, IIOCKOJBKY (hru3nuecKue
3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX XHUMHUEH, Onosiorueit, pusndeckom reorpadueit
u actpoHoMueil. Mcnonb3oBanue U akTUBHOE NMpUMEHEHHE (U3NYECKUX 3HAHUN ONpeeNseT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIIOIMH B c(epe IHEPreTHKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, MOIYYEHUS
HOBBIX MaTepHaliOB C 33JaHHBIMU CBOWCTBAMM U Jpyrux. M3ydyenue (puU3MKUM BHOCHT OCHOBHOM BKIA[ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KAPTUHBI MUPa 00y4aroImuXxcs, B GOPMUPOBAHNE YMEHHUHA TPUMEHSTH
Hay4HbII METO/] IO3HAHUS MIPH BBHIIIOJIHEHUU UMU YUEOHBIX MCCIIEJOBAHUH.

B ocHOBY Kypca (¢u3nKu A7 YpOBHSI CpeJHEro o0IIero o0pa3oBaHus MOJIO0KEH P UICH, KOTOpPHIC
MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEW KypC SIBJISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJIEPIKUT
MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoesn cenepanuzayuu. B cooTBeTcTBUM ¢ HEHl Marepuasn Kypca (uU3MKH OOBEAMHEH BOKPYT
¢usnyeckux Teopuil. Benymum B Kypce siBisercss GopMHpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX
MaTepUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanusauus mOpeanosnaraeT HUCMOJb30BaHUE T'yMaHUTApHOTO
MoTeHIMana (pU3NYEeCKO HayKH, OCMBICICHHE CBA3M Pa3BUTHUs (PU3MKHU C pa3BUTHEM OOLIECTBA, a TAKXKE C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 3KOJIOTHYECKUMHU IpoOIeMaMHu.

Hoes npuxnaonou nanpasiennocmu. Kype GU3MKu npeanosaraeT 3HakOMCTBO C IIUPOKUM KpyroMm
TEXHUYECKHUX U TEXHOJOTHYECKUX IIPUIIOKEHUI U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonozcuzayuu peanusyeTcsl MOCPEICTBOM BBEIECHHUS IJIEMEHTOB COJAEpIKaHMSI, MOCBSIIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C PAa3BUTHEM TEXHMKHM U TEXHOJOTHH, a
Takxe 00CyKIeHHS MPOoOIeM pallMOHATIFHOTO MPUPOAOIIONIB30BAHUS U IKOJIOTUYECKON 0€30IacHOCTH.

Crep>KHEBBIMHU 3JIEeMEHTaMM Kypca (U3MKH Ha YpOBHE CpeJHEro oOuiero oopa3oBaHMs SBISIOTCS
¢uznueckue reopun (GopMUpOBaHUE MPEACTABIECHUN O CTPYKTYpe MOCTPOCHUS (PU3HMUECKON TEOpUHU, pOJin
(GyHIaMEHTAJIIbHBIX 3aKOHOB W TPHHIMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJE, TpaHULAX
MPUMEHUMOCTH TEOPUA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUM U IIPOLIECCOB).

CHCTeMHO-JIEATETbHOCTHBIN MOAX0A B Kypce (U3MKM peanu3yeTrcs Npexae BCero 3a CYer
OpraHM3aliK SKCIEPUMEHTaIbHON JedaTenbHoCcTH oOydaromuxcs. st 6azoBoro ypoBHS Kypca (pU3UKU —
3TO HCIIOJIb30BAaHHE CHCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1aOOpaTOpHBIX padoT,
KOTOpbI€ B Mporpamme mno (¢u3nke oObeAMHEHbI B OOLIMI CIHCOK YYEHHMUYECKHUX MPAKTUYECKUX pPaloT.
Bbinenenue B yka3aHHOM IiepeyHe J1abOpaTOpHBIX paboT, MPOBOAMMBIX JUIsI KOHTPOJII U OLIEHKH,
OCYILIECTBIISIETCSl YyYaCTHUKaMU 00pa30BaTENIbHOIO Ipoliecca MCXOJs M3 OCOOEHHOCTEH IIaHMPOBaHUS U
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ocHamieHus: kabuHera ¢usuku. I[Ipm 3TOM oOecmeuuBaeTcs OBJIaJeHHE OOYYAIOIUMHCS YMEHHUSIMH
MPOBOJIUTh KOCBEHHBIC HM3MEPEHUS, WCCIICAOBAHUS 3aBUCHMOCTEH (M3WYECKUX BEIUYMH U TIOCTAHOBKY
OTIBITOB 10 MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHHE YAENSETCS PEUICHHIO PAacUYETHBIX W KAadeCTBEHHBIX 3amad. [Ipw atom uis
pacu€THBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 33[a4d C SBHO 33JaHHON (PM3NYECKON MOJENbIO, TIO3BOJISIOIINE
NPUMEHSTh W3YYCHHBIC 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTIO pasjesia Kypca, TaKk U HHTETPHPYS
3HaHUS U3 Pa3HBIX pa3zfe’noB. [y KadyecTBEHHBIX 3a7a4 MPUOPUTETOM SBISIOTCS 33JaHUsl HA OOBSICHEHUE
NpoTeKaHuss GU3NYECKUX SBICHHUI M MPOIECCOB B OKPYKAIOUICH KU3HH, TPEOYIOIIUe BHIOOpa (PU3NIECKOI
MOJIEJIN JJISl CUTYalluH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusmu DPI'OC COO Kk MarepuasbHO-TEXHHUUYECKOMY OOCCIEUYCHHIO
yaeOHOro mporiecca 0a30BbIi ypOBeHb Kypca (DM3UKM Ha YpOBHE CpEIHEro oomero oopazoBaHusi JOJKCH
U3y4aThCsl B YCJIIOBHUSIX TPEAMETHOrOo KaOwHeTa (DM3MKH WM B YCJIOBHSAX HWHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBCHHO-HAYYHOTO IMHUKIA. B kKabuHeTe GU3HKN JOHKHO OBITh HEOOXOAUMOE JTab0paTOpHOE
000pyI0BaHUE JIJIsl BHIMOJIHEHUS YKa3aHHBIX B MPOrpamMMe 1Mo (GU3MKE YUSHHUUECKUX MPAKTHUECKUX paboT u
JIEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JleMoHCTpalMoOHHOE 000pynOBaHHE (OPMHUPYETCS B COOTBETCTBUU C IMPHHIIMIIOM MUHHMAaIbHON
JOCTAaTOYHOCTH M OOECIIEYMBAET IIOCTAHOBKY MEPEYHMCICHHBIX B MpOrpaMMe MO (QHU3UKE KIIFOUYEBBIX
JEMOHCTpAIMU JUIS UCCIICIOBAHUS N3YUaeMbIX SIBJICHUH M MPOILIECCOB, SMITUPUICCKUX M (YHIaMEHTAITBHBIX
3aKOHOB, X TEXHUYECKUX MPUMECHCHHUM.

JlaGopaTtopHoe 00OpyIOBaHME JUIsI YYECHHUYECKUX NPAKTUYCCKUX paboT ¢GopMHpyeTcss B BHUJC
TEMATUYECKNX KOMIUICKTOB M OOECIeYMBAETCS B pacdy€re OJHOTO KOMIUIEKTa Ha JBYX OOYYarOIIUXCS.
TemaTnueckue KOMIUICKTHI JIa0OPaTOPHOTO OOOPYIOBaHUS JTOJDKHBI OBITh MOCTPOSHBI HA KOMIUIEKCHOM
WCIOJIb30BAHNN aHAIOTOBBIX M MH(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIHHBIX CHCTEM B
BHJIe TU(PPOBBIX J1AOOPATOPHIA.

OCHOBHBIMH LeJSIMH U3YYeHUsI (PU3UKH B 001IeM 00pa30BAHUM SIBJISIIOTCS

o (dbopMHpoBaHHE MHTEpECAa M CTPEMJIEHUs O0ydaroIuxcs K HaAy4YHOMY H3YYEHHIO MPHPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

. pa3BUTHE  TPEACTaBICHWH O HAydyHOM  MeEToJe TO3HaHusiA W  (opMupoBaHue
HCCIIEA0BATENIBCKOTO OTHOUIEHUS K OKPY/KAIOIIMM SIBJICHUSIM;

. ¢dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa H3yueHHs] OCHOB CTPOEHUS
MaTepuH U GyHIaMEHTAJIbHBIX 3aKOHOB (DM3UKHY;

. ¢bopMUpoBaHUE YMEHUN OOBSICHATH SIBJICHHUS C MCIOJIb30BaHUEM (U3NYECKUX 3HAHUU U
Hay4HBIX JI0Ka3aTEIbCTB;

. ¢dbopmHpoBaHUEe NPEACTABICHUN O POIM (PU3MKH JUIS Pa3BUTHS JIPYTUX €CTECTBEHHBIX HayK,

TEXHUKHA U TEXHOJIOTHH.

JlocTikeHnne 3THX Lejeld oOecrneyrBaeTcsi pelIeHHeM CIeIyoIUX 3ajad B Ipolecce H3ydeHHs
Kypca GU3UKU Ha YPOBHE CPEHETO O0IIero 00pa3oBaHus:

. MpHOOpEeTeHNne CUCTEMBl 3HAaHHK 00 O0O0muX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYISIPHYIO (DU3UKY, ITEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI
acTpopU3UKH;

. dbopMupoBaHHe YMEHUI NPUMEHATh TEOPETUYECKHE 3HAHUS ISl OOBSICHEHHS (U3NUECKUX
SIBIIGHUH B TIPUPOJIE U JUUIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;
o OCBOEHHE CMOCOOOB pEeIIeHUs] Pa3IMYHBIX 3a7a4 C SBHO 3aJaHHOW (hU3MUECKON MOJIeNblo,

3a/1a4, TOAPA3yMEBAIOIIUX CAMOCTOSTEIbHOE CO3MaHuEe (U3MUYECKOM MOJIENH, aJeKBATHOM YCIOBHUSAM
3a/1a4u;

o MOHMMaHWe (U3MUECKUX OCHOB M TMPHUHIMIOB JEHCTBUS TEXHHUYECKHX YCTPOHCTB U
TEXHOJIOTUYECKHX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;
o OBJIQJICHUE METOJIaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS W TPOBEACHUS (PU3MUYECKHX

HKCIEPUMEHTOB, aHaJIM3a M HMHTEpIpeTauud HH(POPMAILUHU, ONpEeIeNeHHs TOCTOBEPHOCTH MOJIYYEHHOTO
pe3yibTara;

o CO3/IaHHME€ YCIOBUM JJIs pa3BUTHUS YMEHUN INPOEKTHO-HUCCIIEN0BATENIBCKON, TBOPUYECKON
JESTENIBHOCTH.

Ha u3yuenue ¢puzuku (6a30Bblil ypoBeHb) oTBoguTcs B 10 kitacce — 68 yacoB (2 yaca B HEZAEIIO).
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COJAEP/KAHUE OBYYEHUA

Pa3nes 1. ®u3nka 1 MeTOAbI HAYYHOI'O O3HAHMS

®usuka — Hayka o ipupoje. Hayunbsie METOIbI TO3HAHUS OKPYKarolero Mupa. Posb skcnepuMenTta
Y TEOPUU B MPOLIECCE TO3HAHUS MPUPOABL. DKCIIEPUMEHT B (pr3HKe.

MonenupoBanue (pu3nuecKux sBIEHUI U mpoueccoB. Hayunbie runore3sl. Ouznueckue 3aKOHBI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIIMIT COOTBETCTBUSI.

Ponps u mecto ¢uzuku B GOpMHUPOBAHUU COBPEMEHHOM HAyYHON KapTHHBI MHUpA, B IMPAKTUUYECKOU
JeITeIbHOCTH JIIOACH.

Jlemoncmpayuu
AHajorosbsie ¥ MUPPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JaBKeHHE. OTHOCHUTEIBHOCTh MEXaHUYECKOro JBWKeHusa. Cucrema oOTcuéra.
Tpaektopus.

[lepemenienue, cKOpocTh (CpeHsIsl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepUabHON
TOYKH, UX MPOEKIIUH HA OCU CUCTEMBI KOOpAUHAT. ClI0XKEHNE IEPEMEIICHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE JABMKEHHUE. ['paduku 3aBUCUMOCTH KOOPJAUHAT,
CKOPOCTH, YCKOPEHHUS, IyTU U NEPEMEIICHUS MaTEPUAIIbHOU TOUKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneiinoe nBukeHue. [[BukeHHe MaTepuUanbHOM TOYKM IO OKPYKHOCTU C IOCTOSIHHOM IO
MOJAYJI0 CKOPOCThIO. YTJOBasi CKOpPOCTb, JIMHEWHass CKOpocTh. llepwom wu wactora oOpalieHus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE.

TexHu4yecknue ycTpoucTBa U MPAKTUUECKOE MPUMEHEHUE: CITUIOMETP, IBIXKCHHE CHAPSIOB, LICTTHBIC
U peMEHHBIE NTepeauH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUS.

[IpeoOpazoBanue NBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3qyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6mronenue nerkenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

H3mepenue yckopeHus CBOOOIHOTO MaACHHUS.

Hamnpanenue ckopocTy npu JBUKEHUU TTO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOIICHUSI MEXY MYTAMH, MPOUAECHHBIMHU TEJIOM 3a MOCIJIEI0OBATEIbHbIE PABHbBIE
MIPOMEXKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JBUXKEHUU C HAYAJIBHOM CKOPOCTHIO, PABHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKa B BI3KOU KUIKOCTH.

N3yuenune aBuxeHus Teiaa, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunmn otHocuTensHOCTH ["anunes. [lepoiii 3akoH HetoToHa. MTHEpuManbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunnun cymepnosunuu cui. Bropoli 3akoH HproToHa Ui MaTepuaabHOU
ToukHu. Tpernii 3akoH HprOTOHA JU1s1 MaTepUATIBHBIX TOYEK.

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

Cwita ynpyrocrtu. 3akoH ['yka. Bec tena.

Tpenue. Buabl TpeHus (mokosi, CKonbxeHus1, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia TpeHus
CKOJBXKEHUsST B cuia TpeHus nokos. Koaddumuent tpenus. Cuna conmpoTUBIICHHs TIPH JBIKCHUM Tela B
AKUJKOCTH WM rase.

[TocTymarensHOE U BpaliaTeIbHOE BMKEHNE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuiIbl OTHOCUTENBHO OcH BpaiieHus. [1nedo cumbl. Y ciaoBus paBHOBeCUs: TBEPAOTO Tea.

Texumueckne YCTpOﬁCTBa N IPAKTHYCCKOC MPUMCHCHHUEC: MOAIINUITHUKHU, IBUKCHHUEC NCKYCCTBCHHBIX
CITYTHUKOB.

Llemoncmpayuu



SIBiieHnE MHEpLIMH.

CpaBHEHME MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon Herorona.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT AeQOopMariuii.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHEHHME CUII TPEHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCHUs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3yuenne ABMKeHUS OpycKa 10 HAKIIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CUJI YIPYTOCTH, BOSHHKAIOUINX B MPYXUHE U PE3UHOBOM 00paslie, OT
ux aeopmanuu.

HccenenoBanue ycaoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPALICHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynsc MarepualibHOM TOUYKHM (Tesla), CHUCTEeMbl MAaTepHAIbHBIX TO4YeK. MMmynbc Cuiibl |
M3MEHEHNE UMITYyJIbca Teja. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pabora cuiibl. MOIIHOCTE CHJIBI.

Kunernyeckas 3Heprus MaTepuaabHOU Touku. Teopema 00 U3MEHEHUN KUHETUUECKOIN SHEPTUH.

[TorenuuanbHass oHeprus. lloTeHiuanbHas »>Heprus ynpyro JehOpMHUPOBAHHONW MPY>KUHBI.
[ToTeHunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHbBIe U HEMOTEHIUATbHBIE CHIIBI. CBsA3b pabOThl HEMOTEHIIMAIBHBIX CHUJI C U3MEHEHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXpPaHEHUsI MEXaHUYECKON YHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuuecKkrne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: BOAOMET, KONEDP, MPYKUHHBIA MUCTOJIET,
JBUKEHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOTeHIIMATBHON YPHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

W3ydeHne abCOMIOTHO HEYNIPYToro yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHHUKOB.

HccnenoBanue cBsA3u paOOTHl CHUJIBI C M3MEHEHHEM MEXAHWYECKOM HSHEpruM Tena Ha HpuMepe
pacTsKEHUsl PE3UHOBOIO KI'yTa.

Pa3nen 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA

Tema 1. Ocnogvl MONEKYIAPHO-KUHEMUYECKOIL Meopul

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOH TEOpMM M UX OIBITHOE OOOCHOBaHUE.
BbpoynoBckoe nuxenue. Juddysusa. Xapaktep ABMKEHHUS] U B3aUMOJEHCTBHUS 4acTUIl BemiectBa. Mojenu
CTPOEHUS T'a30B, XKHUJIKOCTEH U TBEPIBIX TNl U OOBSCHEHHWE CBOMCTB BELIECTBA HA OCHOBE 3THUX MOJeENeil.
Macca u pazmepsl mosaekyi. KonnuectBo BeectBa. [loctosnHas ABorajpo.

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

Mopnenp nneansHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOW TEOPHH HIEATBHOIO
raza. AGCONIIOTHAs TeMIlepaTypa Kak Mepa CpeiHel KWHETHYECKOW HEPTruH TEIIOBOTO JIBUKEHUS YaCTHIL
raza. I[llkama temnepatyp KenbBuHa. I'a3oBble 3akoHbl. YpaBHeHne MenneneeBa—Knanelipona. 3akoH
HanbToHa. M3o0mporeccsl B HIEAIBHOM Ta3e C IOCTOSHHBIM KOJHMYECTBOM BemlecTBa. [ 'paduueckoe
IIPEJCTaBICHUE U30MPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHuueckue ycTpocTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIOLINE JAUCKPETHOE CTPOECHHE BellecTBa, (poTorpaduu MOJEKYNT OpraHMYECKHX
COCIUHCHHM.

OnbITh! 0 AU(PY3UH KUAKOCTEHN U Ta30B.

Mopenb OpOYHOBCKOTO JTBHIKEHUSI.



Mogens onbita [ITepna.

OnBbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOIO B3aUMOACHCTBUSA.

Monens, WUTIOCTpUpPYIOLIAs IPUPOLY JaBJIECHUS ra3a Ha CTEHKH COCyaa.

OnBITHL, MJUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Omnpenenenne macchl BO3/yXa B KIIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHUM 00bEéMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoounHamurku

Tepmoannamuyeckasi cuctemMa. BHyTpeHHSS SHEprusi TepMOJAUHAMUYECKOM CUCTEMBI U CIIOCOOBI €&
n3MeHeHus. KonnuecTBo TemnoTsl U paboTa. BHYTpeHHsS SHEPTHsl OJHOATOMHOTO MICAIBHOTO Ta3a. Buel
TEIUIONEpelayu: TEIUIONPOBOJHOCTh, KOHBEKLHS, H3JIy4eHHE. YJelbHas TEIIOEMKOCTh BEIIECTBA.
KoiruecTBo TEII0THI IPH TEIJIONEpEaye.

[Tonsitue 00 aguabatHoM mporuecce. [lepBriii 3akoH TepMoauHamMuKku. [IpuMeHeHne nepBoro 3aKkoHa
TEPMOJMHAMHUKH K n3omnporeccam. I'papuueckas uHTeprperanus paboTsl rasa.

Bropoii 3akon TepmonuHamuku. HeoOpatuMocTs npoieccoB B MpUpo/IE.

TernnoBbie MamuHbl. [IpUHOMOBL IEHCTBHS TEIUIOBBIX MammH. [IpeoOpa3oBaHus »HEPTUU B
TerioBbix MammHax. Koadduuuent mnonesHoro paeiictBust TeroBoil mammHbl. ukn Kapno u ero
KOX(QPHUIIUEHT MOJIE3HOTO ACHCTBUS. DKOJOTHUECKUE MMPOOIIEMBI TETNIOIHEPT€TUKH.

TexHuueckue yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHHWE: JIBUrareilb BHYTPEHHErO CropaHwus,
OBITOBO XOJOAMIBHHUK, KOHAUITUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH PHEPTUU Tella MPU COBEPIICHHH pabOThHI: BBUIET MPOOKH M3 OYTBUIKH IOJ
JEHCTBHEM CKATOTO BO3]lyXa, HarpeBaHue 3(upa B JaTyHHOUH TpyOKe MyTEM TpeHHs (BUIC0IEMOHCTPAIIHS).

N3meHenne BHYTpEHHEH SHEpruu (TeMIepaTyphbl) Tela Mpy TeIIonepeaayde.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne u koHjaeHcamus. HMcmapenue u kumneHue. AOCOMIOTHAsE W OTHOCUTEbHAs
BJIQXKHOCTh Bo3ayxa. HacblmenHslit nap. Y ienbHas TemioTa napooopazoBaHus. 3aBUCUMOCTb TeMIIEpaTyphbl
KHUIIEHUS OT JIaBJICHHUSI.

Teépnoe Teno. Kpucrannnueckue u amopgHble Tena. AHU30TPONHUs CBOWCTB KpHcTawioB. JXKunkue
kpuctaibsl. CoBpeMeHHble MaTepuanbl. [lnaBiaeHue W KpucTaudzauus. YAeiabHas TEMoTa IUIaBICHMS.
Cybnumarusi.

YpaBHeHHe TEIIOBOTO OalaHca.

TexHHuEeCKHEe YCTPOICTBA U MPAKTUYECKOE NMPUMEHEHUE: TUTPOMETP U NCUXPOMETP, KaJTOPUMETP,
TEXHOJIOTUH MOITY4YEHHsI COBPEMEHHBIX MaTEPHUAJIOB, B TOM YUCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HaCHIIIEHHBIX [1aPOB.

KuneHnne npyu NoOHWKEHHOM JIaBJICHHH.

CrocoOb1 U3MEpeHUs BIAKHOCTH.

Habmionenue HarpeBaHus U IJIaBJIe€HHUS KPUCTAJUIMYECKOTO BEIECTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3mepeHne OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. dnexkmpocmamuxa

OnekTpu3anus Tell. OJIEKTPUYECKUH 3apsa. J(Ba Buaa siexkTpuyeckux 3apsaoB. lIpoBogHukw,
JUDJIEKTPUKU U MOJTYIPOBOAHHUKH. 3aKOH COXPAaHEHUS DJIEKTPUUECKOT0 3apsia.



BsaumoneiictBue 3apaa0B. 3akoH Kynona. ToueuHblil 37€KTpUUECKUN 3apsil. DIEKTPUUYECKOE TOJIE.
Hanpsok€éaHocTh  anekTpuueckoro motig. [IpuHOMN —Cyneprno3uuu  AIEKTPUYECKUX MoJied. JImHuum
HaIpPsKEHHOCTH JIEKTPUUYECKOTO MO,

PabGota cun snekrpoctatudeckoro mosst. [lorennman. PasHocte morenmmanioB. [IpoBomHHMKH U
JIUBJIEKTPUKHU B DJIEKTPOCTATUYECKOM IToJIe. J(MaaeKTpuuecKas NpOHUIAEMOCTb.

OnekTpoéMkocTb. KoHaeHcaTop. DIeKTpoEMKOCTh TNIOCKOTO KOHJIEHCATOpa. DHEPrus 3apsyKEHHOIO
KOHJIEHCATOopa.

TexHuueckue ycTpoWcTBAa M IPAKTUYECKOE IMPUMEHEHHE:  3JEKTPOCKON,  3AJIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJICKTPONPHOOPOB, KOHAECHCATOP, KOMHPOBAJIBHBIN ammapar,
CTPYUWHBIN IPUHTED.

Llemoncmpayuu

VY CeTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

BzaumopeiicTBue HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apSHKEHHBIX TEL.

ITpoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DIIeKTpOCTaTUYECKas 3allIMTA.

JIM3IeKTPUKY B AJIEKTPOCTaTUYECKOM I1OJIE.

3aBUCHUMOCTD 3JEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIOLIAAU IIJIACTHH, PACCTOSHUS MEXKIY
HUMH U JTUIJICKTPUIECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenue 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DJIEKTPUUYECKUI TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOro Toka. Mcrounnku Toka. Cuia Toka.
[TocTossHHBIN TOK.

Hanpsixenue. 3akon Oma 11 ydacTka 1enu.

DNEeKTpUYECKOe COINpPOTUBIIEHUE. YJEIbHOE CONpPOTUBJIEHHE BelecTBa. llocienoBarenbHoe,
napajuieJIbHOE, CMEIIaHHOE COEIMHEHUE MPOBOJHUKOB.

Pa6ota anekTpuueckoro Toka. 3akoH Jxoymns—JIenmna. MOmHOCTD 37E€KTPUIYECKOTO TOKA.

DNEKTPOABUKYIAs CHJIa U BHYTPEHHEE CONPOTUBJIECHUE MCTOYHMKA TOKA. 3akOH Oma il OJIHOM
(3aMKHYTOI) 251ekTpuueckoit nemu. KopoTkoe 3aMbIkaHueE.

DJNIEKTpPOHHAsA MPOBOJMMOCTh TBEPABIX METAJJIOB. 3aBUCHUMOCTHh CONPOTUBIIEHHUS METAIUIOB OT
temieparypbl. CBEpXIPOBOAUMOCTD.

DNIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U NMPUMECHAsI MPOBOJUMOCTh HOJIYNPOBOJHUKOB. CBoiicTBa p—N-
nepexoa. [lomynmpoBoJHUKOBBIE TPHUOOPHI.

DNEeKTpUYECKU TOK B pacTBOpPaxX M pacIulaBax 3JEKTPOIMTOB. DJIEKTPOJUTHYECKAs JUCCOLMAIMS.
OneKTponus.

OnexTpuueckuil TOk B razax. CaMoCTOSTENbHBIN U HECaMOCTOSATENbHbIN pa3psaa. Monnus. [1na3ma.

TexHuueckue yCTpOWCTBA U NPAKTUUYECKOE MPHUMEHEHHE: aMIlepMETp, BOJBTMETP, PEOoCTar,
HMCTOYHUKM TOKa, JJIEKTPOHArpeBaTeiIbHbIE MPHUOOPHI, AJIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TEPMOMETP
COMPOTUBIICHUS, BaKyyMHBIH JHOJ, TEPMUCTOPHI M (POTOPE3UCTOPHI, TMOIYINPOBOJHUKOBBIA U0,
raJibBaHUKA.

Jlemoncmpayuu

W3mepenne cuitbl TOKa ¥ HAMPSKSHMSL.

3aBUCUMOCTh CONPOTHUBIICHUS IWJIMHIPUYECKUX MPOBOJHUKOB OT JIMHBI, IJIOMIAIM MONEPEUHOTO
CeUeHHs U MaTepuana.

CMelaHHOE COEIMHEHUE POBOIHUKOB.

[Tpsimoe n3MepeHue EeKTPOoABIKYIIEH cuibl. KopoTkoe 3aMbpIkaHuE raibBaHUYECKOIO AJIEMEHTA U
OLICHKA BHYTPEHHETO COMPOTUBIIECHUS.

3aBUCUMOCTh COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYypPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpoOBOAMMOCTb BO3AyXa.



OIHOCTOPOHHSSI TPOBOIUMOCTD TUOJA.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

N3yueHne cMEmaHHOr0 COSTUHEHUS PE3UCTOPOB.

N3mepenne 31eKTpoABIKYIIECH CHITBI HCTOYHUKA TOKA M €r0 BHYTPEHHETO COMPOTUBIICHHS.

Hab6mtonenue anexrposnusa.

MexknpeaMeTHbIe CBSI3H

N3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 Kiracce 0CyIIECTBIISICTCS ¢ YUETOM COAEPIKATEIbHBIX
MEKIPEIMETHBIX CBSA3EH C KypcaMu MaTeMaTHKH, ONOJIOTHH, XMMUH, Teorpadiy U TEXHOJIOTHH.

Mescnpeomemnsie nouwsaimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHHUSA: SIBIICHHE,
HaydHbId (akT, TUHoTe3a, (usndeckas BeIWYMHA, 3aKOH, TEOpHs, HAOIIO/JEHHE, HKCIIEPUMEHT,
MOJICIIMPOBAHHE, MOJIEIb, H3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMBbl YpaBHEHUH, JMHEWHas QYHKIMs, mapabosa, runepbona, HX
rpadKyd U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIUHU: CHHYC, KOCHHYC, TAaHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXK/IECTBO, BEKTOPHI M X MPOCKIIMU HAa OCH KOOPJIMHAT, CI0)KEHHE BEKTOPOB.

buonoeusn: mexannmueckoe IBW)KEHUE B KMBOM mpupoze, JUQQy3us, 0CMOC, TEIUIOOOMEH >KUBBIX
OpraHM3MOB (BH/IBI TEIIONEPEauH, TETJIOBOE PABHOBECHE), HIICKTPUICCKHUE SBICHUS B )KUBOW MPUPO/IE.

Xumus: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOSHHE aTOMOB M MOJIEKYJ, MOJIb BEUIECTBA, MOJISIPHAS
Macca, TEIJIOBbIE CBOMCTBAa TBEPIBIX TEN, JKUAKOCTEH M Ta30B, JJIEKTPUYECKUE CBOWCTBA METAJIIOB,
AJIEKTPOIUTUIECKAsS JUCCOLMAINS, TaTbBAHHKA.

leoepagpus: BNaXHOCTH BO3/yXa, BETPhI, 0apOMeTp, TEPMOMETP.

Texnonoeus: npeodpa3zoBaHNe IBWKCHHUN C UCIIOJIH30BAHUEM MEXAaHU3MOB, YUET TPEHUS B TEXHUKE,
MOJIIIUITHUKY, UCIIOIb30BaHHE 3aKOHA COXPAHECHHUS UMITYJIbCa B TEXHUKE (pakera, BOJOMET U JIpyrue),
JBUTATeNb BHYTPEHHETO CrOpaHus, MapoBasi TypOruHa, OBITOBOI XOJOIMIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
NOJYYeHHs COBPEMEHHBIX MAaTepHalioB, B TOM 4YHCJIE€ HAHOMATEpUAJOB, ¥ HAHOTEXHOJIOTHUH,
AJIEKTPOCTATUYECKAss  3allUTa, 3a3eMJICHHE  DJCKTPONPHOOPOB, KCEPOKC, CTPYWHBIA  IPUHTED,
AIIEKTPOHATPEBATENBHBIE TPUOOPHI, HIIEKTPOOCBETHTEIBHBIC IPUOOPHI, TaTbBAHUKA.

IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenue yudeOHOoro mpeamera «dusnka» Ha ypoBHE CpeaHero obmiero oOpa3zoBanus (0a30BbBIN
YPOBEHB) JIOJDKHO OOECIEYUTh JOCTHXKEHUE CIEAYIOUUX JTUYHOCTHBIX, METAMpPEeIMETHBIX U MPEAMETHBIX
o0pa30BaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JlngHOCTHBIE pE3yabTaThl OCBOCHUS Y4eOHOTO rnpeamera «Du3uka» J0KHBI OTpakaTh TOTOBHOCTh
U CIIOCOOHOCTh OOYYaromuxcs PYyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIIMEH JTUYHOCTH,
CHUCTEMOH IIEHHOCTHBIX OpHEHTAllU{, TO3UTHUBHBIX BHYTPEHHHUX YOEXKIEHUH, COOTBETCTBYIOIIUX
TPAAULIMOHHBIM [EHHOCTSM POCCHUHCKOro OOIIeCTBa, pacHIUpEeHHE JKU3HEHHOTO OMbITa U  OMbITa
NESTETLHOCTH B TIPOLIECCE peau3allii OCHOBHBIX HANPABJICHUN BOCIUTATEIBHON MEATETbHOCTH, B TOM
YHUCJIe B YACTHU:

1) rpaaaHCKOro BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOT'O U OTBETCTBEHHOTO UJIeHA
POCCHIICKOTO 001IIeCTBA;

MPUHSITHE TPATUIIMOHHBIX 00IIEUYEeTIOBEUECKUX TYMAHUCTUUECKUX U IEMOKPATHIECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JACSATEIHHOCTh B MHTEPECAX IPAKIAHCKOTO OOIIECTBA, y4aCTBOBAThH B
caMOympaBlieHUH B 00pa30BaTeIbHON OpraHU3aIiy;

yMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH WHCTUTYTAMH B COOTBETCTBUHU C MX (YHKIHUSIMH U
Ha3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTApPHOU M BOJIOHTEPCKOM JIEATETLHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH POCCHICKON TPaK TaHCKOW UACHTUYHOCTH, MATPHOTU3MA;
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IICHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHHUSM POCCHHMCKHMX YYEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHNS, STHYECKOTO OBEACHUS;

CHOCOOHOCTh OLIGHUBATh CUTYallMI0 M NPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTHPYICh Ha
MOpPaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHUCIIE B JICATEILHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMUBOTO OYIYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOUIEHWE K MHpPY, BKJIIOYas OCTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢dusnueckoii Hayke;

5) Tpy10BOT0 BOCIUTAHUS

UHTEPEC K Pa3IM4YHbIM cdepaM MpOoPecCHOHATBHON NesATeIbHOCTH, B TOM YHCIE CBS3aHHBIM C
(GU3MKOM M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymiei mpodeccuu W peaan30BHIBATH
COOCTBEHHBIE )KN3HEHHBIC TIIaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BaHMIO B 007acTH (PU3UKU HA IPOTSHKEHUH
BCEH KU3HU,

6) IK0JIOrH4€eCKOr0 BOCIUTAHUS:

Cc(OPMUPOBAHHOCTH IKOJIOTUUECKOW KYJIBTYPHI, OCO3HAHUE TII00AJIBHOTO XapaKkTepa SKOJIOTHUECKHX
pooem;

IUIAHUPOBAaHWE M OCYIIECTBICHHE JICHCTBUII B OKpY)KalOIIeH cpele Ha OCHOBE 3HAHUS LEINeH
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHye OIbITa ACATEIBHOCTH YKOJIOTUIECKON HAITPAaBICHHOCTH HA OCHOBE MMEIOIMXCS 3HAHUH
1o (usuKe;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
¢dusnuecKoil HayKu;

OCO3HAHHME IIEHHOCTHM HAYYHOH JEATENbHOCTH, TOTOBHOCTh B TpoIecce U3ydeHHs (U3NKU
OCYIIECTBIISITH IPOCKTHYIO U HCCIIEA0BATEIBCKYIO JEATEILHOCTh MHIMBH/IYalbHO U B TPYIIIE.

METAINIPEIJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornvyeckue aelcTBUS:

CaMOCTOSITENLHO (OPMYITUPOBATEH U aKTyaIHU3UPOBATH MPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

ONPEAENIATh LENN IEITEbHOCTH, 33/1aBaTh MAPAMETPbl U KPUTEPUU UX JOCTHUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMaTPUBAEMBIX (PU3NYECKUX SBICHUSX;

pa3pabaThiBaTh IUIAH PEIICHHS MPOOJIEMbl C YYE€TOM aHalIM3a HMEIOIMIUXCS MaTEePHAIBHBIX WU
HEMaTEPHUAIbHBIX PECYPCOB;

BHOCHUTH KOppeKTI/IBI)I B ICATCIIBHOCTh, OLICHUBATh COOTBETCTBHUC peBy.]'II)TaTOB neiaaM, OI€HHUBATh
PHUCKU MOCIEACTBUM AEATEIBHOCTH;

KOOPJMHHUPOBATH U BBINOJIHATH pabOTy B YCIOBUSAX PEaTbHOI0, BUPTYAIbHOIO U KOMOMHHPOBAHHOTO
B3aHMMOJCUCTBUS;

paBBI/IBaTI) eraTI/IBHOC MBIIIJICHUEC HpI/I peHIeHI/II/I JKHN3HCHHBIX HpO6J’IeM.

ba3zoBble nucciiegoBarebCckue 1eMCTBUA.

BIIAACTH Haquoﬁ TepMI/IHOJ'IOI‘I/Ief/'I, KJIFOUCBBIMU ITOHATUSIMHA U METOdaMHN (bHBH‘IeCKOfI HayKI/I;

BJIQJIETh HABBIKAMHU Y4YEOHO-UCCIIEAOBATEIHCKON U MPOCKTHON NEATENLHOCTH B 00JAcTH (DU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSITEJIbHOMY ITOMCKY METOJIOB pEIIeHHsS 3anad (U3HUeCKOro
COZIEP/KAHUS, IPUMEHEHHUIO PA3JIUYHBIX METOI0B IO3HAHMUS;

BIIAACTH BHUIaMU NCATCIIBHOCTHU 110 nonyqumo HOBOI'O 3HaHUI, ero HHTepHpeTaHI/II/I,
MpeoOpa30BaHUIO U MMPUMEHEHUIO B PA3NIUYHBIX YYEOHBIX CUTYAIUSIX, B TOM YHCIE MPH CO3AaHUH YIeOHBIX
IIPOEKTOB B 00JacTH (PU3MKU;



BBISBIISITh TIPUUYMHHO-CIICACTBEHHBIC CBSI3W M aKTYaJIM3UPOBATh 337ady, BBIABUIaTh TUIOTE3y €&
pelIeHMs], HaXOIUTh apryMeHTbl JUIsl JO0Ka3aTelbCTBA CBOMX YTBEP)KICHMH, 3a/laBaTbh MapaMeTpbl U
KPUTEPHUH PELLICHHUS;

aHAJIM3UPOBATh ITOJYYEHHBbIE B XOJE PEIICHUS 3aJaud pPe3yJbTaThl, KPUTHUYECKH OLEHMBATh HUX
JIOCTOBEPHOCTb, IPOTHO3HUPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (OPMYJIMPOBATh COOCTBEHHBIE 3a/la4l B 00Opa30BaTEIbHON EATEILHOCTH, B TOM YHUCIIE
IPU U3yYEHUH (PUBUKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLl€HUBATh IPUOOPETEHHBIHN OIBIT;

YMEThb IIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;

YMETbh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJCH, IPEAJIaraTb OPUTHHAIBHBIEC TOXOAbI U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauHl, JOIYCKAIOIIUE aJIbTEPHATUBHBIE PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HAaBBIKAMHU NOJY4YeHHUs HMH(OpMAIMM (PU3NYECKOTO COJEpPKAHUSA U3 MCTOUHUKOB Pa3HbIX
TUIIOB, CAMOCTOSITEIIbHO OCYIIECTBIATH MOUCK, aHAJN3, CHCTEMATU3ALUI0 U UHTEPIPETALUI0 HHPOPMALTUU
pa3UYHbIX BUAOB U (POPM IPEICTABICHUS;

OLICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJIb30BaTh CPEJICTBA HH(GOPMALMOHHBIX M KOMMYHMKAIlMOHHBIX TEXHOJOIMH B pELICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPTaHW3AaLMOHHBIX 33734 C COOIIOJCHUEM TPeOOBAaHUI IPTOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBl, pecypcocOepexeHus, MpPaBOBbIX U ITHYECKUX HOPM, HOPM
nH()OPMAMOHHON 0E30MaCHOCTH;

CO3/1aBaThb TEKCThl (PU3MUYECKOrO COJEpXKaHMUA B pa3IMyHbIX (opmarax ¢ y4€TOM Ha3HA4YEeHUs
nHGOpPMAIUY U LIEIEBOH ayIUTOPHH, BEIOUpPAast ONTUMAIFHYIO ()OpMY NIPECTABICHHUS U BU3yaTH3allHH.

KoMMyHuKkaTHBHBIE YHHBepcaJIbHbIe YUeOHbIe 1eliCTBUS:

OCYILECTBIIAThH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JEATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IUKTEHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB;

MOHMMATh U MCIIOJIb30BaTh MMPEUMYIIECTBA KOMAHIHOW ¥ MHIMBHUIYaIbHON paboTHI;

BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JIEHCTBUI C y4ETOM OOIINX MHTEPECOB U BO3MOXKHOCTEH
KQ)KJOT0 WICHA KOJIJICKTUBA;

IIPUHUMATh L€ COBMECTHOMN ACATEIBHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH ACHCTBUSA IO €&
JOCTUKEHHIO: COCTAaBIIATH IJIaH JEMCTBUM, paclpenesTh poju ¢ y4ETOM MHEHUN Y4aCTHUKOB, OOCYX/IaTh
pe3yabTaThl COBMECTHON pPabOThI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIa/Ja M KaXJOro y4YacTHHKA KOMaHAbl B OOMIMI pe3ysibTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE IPOEKTHI, OLEHUBATh UACH C IIO3ULUN HOBU3HBI, OPUTMHAIBHOCTH, TPAKTUYECKON
3Ha4UMOCTH;

OCYLIECTBIIATh ITO3UTUBHOE CTPATETUYECKOE ITOBEJACHUE B PA3JIMYHBIX CHUTYalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBIIATH MO3HABATENbHYIO ACATEIBHOCTh B 00JIACTH (PU3UKHU U aCTPOHOMUH,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (DOPMYJIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS PacUETHBIX U KAUECTBEHHBIX 33]a4, TUIaH BBINOIHEHUS
MPaKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOYTCHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a pEIlICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (OPMUPOBAHMIO M TPOSIBICHUIO JPYIUIMM B 0O0NAacTH (U3UKU, HOCTOSHHO
MOBBIIIATH CBOM 00pa30oBaTeIbHbBIN U KyIbTYPHBIN YPOBEHbD.
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CaMOKOHTPOJIb, SMOIHOHATBHBIIH HHTEJJIEKT:

JIaBaTh OILEHKY HOBBIM CHUTYAIlUsM, BHOCUTh KOPPEKTHBBI B JACATCILHOCTh, OIICHUBATH COOTBETCTBUE
pPE3yIBTATOB LIEIISIM;

BJIJICTh HABBIKAMH TI03HABATENbHOW pe(IIEKCHH KaK OCO3HAHUS COBEPIIACMbIX JACHCTBUH H
MBICJIIMTCIIBHBIX IMMPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ;

UCIIOJIb30BATh MPUEMBI Pe(IICKCHH JJISl OLICHKH CUTYAIlUH, BEIOOpA BEPHOTO PEIICHHMS;

YMCTH OLICHUBATb PUCKHU U CBOCBPCMCHHO NPUHUMATL PCHICHUA 110 UX CHUKCHUILO,

NPUHUMATh MOTHBBI M aPT'YMEHTBI IPYTUX TIPU aHAU3E PE3YIIbTATOB JICSTEIbHOCTH;

MMPpUHHUMATDH ce651, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M PT'YMEHTBI IPYTUX MPH aHATU3E PE3yIbTaTOB JACATCIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B nporiecce MOCTHKEHHS THYHOCTHBIX PE3yIbTATOB OCBOCHHS MPOTPAMMBbI 110 (BH3HMKE I YPOBHSI
cpemHero ooOmero o0pazoBaHUs Yy OOYYArOIIMXCS COBEPIICHCTBYETCS OSMOIMOHATIBHBIA HHTEIICKT,
IpeAnoJararouii chopMUPOBAHHOCTS:

CaMOCO3HaHUSs, BKJIIOYAIOUIETO CHOCOOHOCTh MOHUMATh CBOE IMOIMOHAIBHOE COCTOSHHE, BUJICThH
HAIpPaBJICHUS Pa3BUTHsI COOCTBCHHOM IMOIIMOHAIBHOU Cepbl, ObITh YBEPEHHBIM B cele;

caMOperyJIMpPOBaHHUs, BKIFOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MIPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MOBE/ICHUE, CIIOCOOHOCTh aJalTHPOBAThCS K MOIMOHAILHBIM U3MCHEHHSM U MPOSBIIATH THOKOCTD, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKJIOYAIOIICH CTPEMJIEHHE K JOCTHIKCHHIO IEIU M YCIEXY, ONTHMH3M,
HHUIUATUBHOCTb, YMCHUC HeﬁCTBOBaTI; UCXO0OdA U3 CBOUX BO3MO)KHOCTCI>1;

SMIIATHH, BKJIFOYAIOIIEH CITOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHHUE JIPYTUX, YIUTHIBATH
€ro IpH OCYIIECTBICHUU OOICHUS, CIIOCOOHOCTh K COUYBCTBHIO U COTICPSIKMBAHUIO;

COIMAIbHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBHICTPAWBATh OTHOLICHUS C JPYTUMH JIFOJbMH,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3pemarb KOHPIUKTEHI.

INPEAMETHBIE PE3YJbBTATbBI

K konmy o0ydyenus B 10 kiacce nperMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPa)KaThb
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpHMEpax pojib U MeCTO (pU3uMKU B (HOPMHUPOBAHUU COBPEMEHHON HAay4HOMN
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B IPAKTUUECKOH NEATEIbHOCTH JIIOIEH;

YUUTBHIBaTh TPAaHULBI TNPUMEHEHHS H3Y4YEHHbIX (U3MUECKHX MOJeNel: MaTepuaibHas TOuKa,
MHepIUalbHas CUCTeMa OTCY€Ta, aOCONIOTHO TBEPJOE TeNo, WACATIbHBIN ra3, MOJAEIM CTPOECHHUS Ta30B,
KHUAKOCTEN U TBEPIBIX TEJ, TOUEUHBIN AIEKTPUUYECKHUI 3apsi/i IPU pellieHuU GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (pu3Mueckue ABICHHS (IPOLECChl) U OOBACHATh MX Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETUYECKONH TEOpUM CTPOEHHUS BEIIeCTBA U DJEKTPOJUHAMHUKU: DPABHOMEPHOE H
PaBHOYCKOPEHHOE MpPsIMOJMHEHHOe JABM)KEHHE, CBOOOJHOE MajJeHUe TeJ, IBM)KEHHE IO OKPYKHOCTH,
UHepLHUsl, B3auMoieicTBUE Tel, TMPPy3usi, OpOyHOBCKOE JABMKEHUE, CTPOSHUE KHUAKOCTEH U TBEPABIX T,
M3MEHEeHHe 00bEMa Tel MPU HarpeBaHUM (OXJIAXKIEHUH), TEIUIOBOE PaBHOBECHE, UCHApEeHHe, KOHJICHC AL,
IUIaBJIEHNE, KPUCTAIM3alus, KHUIIEHHWE, BJIAXXHOCTh BO3/lyXa, IMOBBIIEHUE [JaBJICHUA Ta3a IMpU €ro
HarpeBaHUM B 3aKpbITOM COCYZE, CBSI3b MEXAYy IIapaMeTpaMHM COCTOSHMs Tra3a B H30IpoLeccax,
IEKTpU3alLUs Tell, B3aUMOAEHCTBUE 3apsAI0B;

OINHKCBHIBATh MEXAHWYECKOE JBIDKEHHUE, HCIONb3Ys (DU3MYECKHe BEJIWYMHBI: KOOPAWHATA, IYTh,
IepeMeIleHle, CKOpOCTb, YCKOPEHHE, Macca Tena, CHJa, HMMITYJbC Tela, KHHETHYeCKas JHeprus,
NOTEHIMAJIbHAsE YHEeprus, MexaHuuyeckass paboTa, MeXaHMYeCKash MOIIHOCTh; MPU OMHUCAHUM MPABUIBHO
TPakTOBaThb (UINYECKUI CMBICT MCIOIb3YEMbIX BEJIWYUH, MX OOO3HAYEHMS] M EIUHUIbI, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh M3YYEHHBIE TEIJIOBbIE CBOMCTBA TE€J M TEIUIOBBIE SBIICHUS, UCHOJNB3YS (DU3HUECKHE
BEJIMYMHBL: [IAaBJICHHE TIa3a, TEMIEparypa, CpPedHsIsl KUHETHYECKas HHEPIHsl XaOTUYECKOTO JBUIKCHMS
MOJIEKYJ, CPEAHEKBAJApPAaTUUYHASI CKOPOCTb MOJEKYJ, KOJIMYECTBO TEIJIOTHI, BHYTPEHHsS dHEprus, padora
raza, Ko3(QUIMEHT MOJE3HOr0 JEHCTBUS TEIUIOBOI'O JIBUTATElNIs; MPH OMUCAHUU MPABWIBHO TPAKTOBATh
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¢u3nveckuif CMBICT HUCHOJNb3YyEeMBbIX BEIMYMH, HMX O0003HAUEHUS W EAMHHUIBI, HAaXOAUTH (POPMYIIBI,
CBSI3bIBAIOIIME JAaHHYIO (PU3NYECKYIO BEIMYUHY C APYTMMH BEITHMUMHAM;

ONMCHIBATh U3yUEHHBIE DJIEKTPUUYECKHE CBOMCTBA BEILECTBA U AJIEKTPUUECKUE SIBICHUS (IIPOLECCHI),
UCHONb3ysl (PU3MUECKUE BEIUYMHBL: AIEKTPUUECKUI 3apsijl, AJIEKTPUUYECKOE M0JIe, HANPSHKEHHOCTh OIS,
MOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB; NPU ONHCAHWU TPABWJIBHO TPAKTOBATh (PU3MUECKUH CMBICH
UCIOJb3yEeMbIX BEJIWYHMH, UX OOO3HAYEHMS M €IUHMIbI, YKa3blBaThb (OPMYJIbI, CBS3bIBAIOIIME IAHHYIO
(U3NUECKyIO BETUYMHY C IPYTHUMHU BEIIMYHMHAMU;

aHaAJIM3UPOBaTh (PU3NYECKUE MPOLECCHl U SIBIECHUS, UCIOJb3Yysd (U3NYECKHUE 3aKOHbI U MPUHLUIIBL:
3aK0H BceMupHoOro tiarorenus, I, II u III 3axonsl HproTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW JSHEPIHH,
3aKOH COXPaHEHMs UMITYJIbCA, IPUHLIMI CYNEPIIO3ULAN CUJI, TPUHLIUII PAaBHONPABUS HHEPLMAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJSIPHO-KUHETUYECKYI0 TEOPHUIO CTPOCHHUS BELIECTBA, I'a30BbIE 3AaKOHBI, CBA3b CpEIHEH
KMHETHYECKOW SHEpruM TEIUIOBOIO JBM)KEHUS MOJEKYJd C aOCOJIIOTHOM TeMIepaTypol, NEepBbIil 3aKOH
TEpPMOJAVHAMUKH, 3aKOH COXPaHEHUs OJJIEKTPUYECKOro 3apsaa, 3akoH KysoHa, Ipu 3TOM pasinuyaTh
CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4ECKOE BBIPAKEHHE U YCIOBUA (IpaHMLbI, 00JacTH)
IIPUMEHUMOCTH;

OOBSICHATh OCHOBHbBIE IPHUHLUIBI JEHCTBUS MaIMH, NPUOOPOB M TEXHUYECKHX YCTPOUCTB;
pa3ianyaTth yCIOBHs UX O€30M1aCHOTO MCIOIb30BaHUS B [IOBCEIHEBHON XKU3HU;

BBIMOJIHATh ~ OKCHEPUMEHThl 10 HCCJIEAOBAHUIO (U3MYECKHX SBJICHMH M  IPOLECCOB ¢
WCTIOJB30BAHNUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHHH, NMPH STOM (OPMYIHPOBATH MpoOieMy/3aaady H
TUIIOTE3y Y4eOHOro HKCIEpUMEHTa, cOOMpaTh YCTAaHOBKY M3 IPEJIOKEHHOI0 00OpYIOBaHUS, MPOBOAUTH
OIIBIT U OPMYIIMPOBATH BHIBOJIBI;

OCYILECTBIIAATh TNpPsIMbIE M KOCBEHHBbIE HM3MEpeHHUs (PU3MUECKUX BEIMYMH, IPU 3TOM BBIOMpATH
ONTUMAJIbHBIN CLIOCOO M3MEPEHUS U UCIIOJIb30BAaTh U3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEN N3MEPEHU;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXIy (U3MUECKUMHM BEIMYMHAMH C MCIIOJB30BAaHMEM MPSIMBIX
M3MEPEHUH, TIPU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJYYCHHOH 3aBHCUMOCTH
(bu3n4ecKux BeJUYUH B BUJE TaOIUI] U rpaMKOB, JAeIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIIEAO0BAHMS;

coOnronarh mpaBuia 0€30IaCHOrO TpyJAa NpU NPOBEAECHUU MCCIEAOBAaHUNH B paMKax ydeOHOIo
HKCHEPUMEHTa,  Yy4eOHO-MCCIEJOBATENbCKOM M NPOEKTHOM  JESITEeNbHOCTM C  HCHOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOMCTB U JJAOOPAaTOPHOTO 00OPYAOBaHUS;

pelath pacu€THbIE 3a/1a4M C SBHO 3aJJaHHON (PU3NYECKOI MOJAEIBIO, UCIIONb3Ys (PU3HMUECKUE 3aKOHBI
Y MPUHIUIBI, HA OCHOBE aHAJIM3a yCJIOBHS 3a/1a4dl BHIOMPATh (GU3NYECKYIO MOJEIb, BBIACNIATh (PU3HUECKUE
BEIMYMHBI U (OPMYIIbI, HEOOXOIUMBIE AJsl €€ pelleHus,, MPOBOAUTh PACUEThl M OLEHUBATH PEAIbHOCTD
MOJIYYEHHOT0 3HAa4eHUs (PU3NUECKON BEIMUNHBI,

pelaTe  KaueCTBEHHBIE  3a/Jadd: BBICTPAMBaTh JIOTMUECKH HENPOTHBOPEUMBYIO  LIETIOYKY
pPacCyXJIEHUI ¢ ONOPOM HA M3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SBIICHNUS,

UCIMOJIb30BaTh NMPH pElIeHHH Y4eOHBIX 3a/ad COBPEMEHHble MH(POPMAlMOHHBIE TEXHOJOTHH IS
MOMCKA, CTPYKTYpUPOBAaHMS, HWHTEPIPETallud M MpPeACTaBIeHHUs Yy4eOHOM U HAy4YHO-TOMYJISPHOU
uHbOpMalMY, TONYYEHHOW U3 pa3IMYHbIX HCTOYHHUKOB, KPUTHYECKH aAHAJIM3UPOBATh IMOIy4aeMyIo
nH(pOpMaILIO;

NPUBOJNUTH TMPUMEPHI BKJIAJa POCCUUCKHUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPYKAOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCIOJIb30BaTh TEOPETUYECKHE 3HAaHUSA MO (HU3MKE B IOBCEJHEBHOM XKM3HM JUIs oOecredeHus
0e30MacHOCTH Mpu o0pallleHuu ¢ TpudopaMu U TEXHUYECKUMHU YCTPOUCTBAMH, I COXPAHEHUS 3/I0POBBS U
COOJIIOICHHSI HOPM KOJIOTHYECKOT0 MIOBEICHUS B OKpYXKaroIleH cperne;

paboTaTh B IpYMIE C BBHIIOJHEHUEM PA3IMYHbIX COLUAIBHBIX POJIEH, IUIAHUPOBAaTh PabOTy TPYIIIILI,
palMoOHANIBHO pacHpeAessaTh 00S3aHHOCTH M IUIAHHPOBATH JEATEIBHOCTh B HECTAHJAPTHBIX CHUTYalMsX,
a/IeKBaTHO OIIEHMBATh BKJIAJl KaXKJI0I0 U3 YUaCTHUKOB I'PYIIIbI B pEIIEHHE pacCMaTpUBaEMO POOIeMBbI.
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TEMATHYECKOE INTAHUPOBAHHUE

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jieioB U Kontposbnbie  TIpakTaueckue (uudposBbie)
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeni
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®dusrKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 bubmorexa [IOK
https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bubnuorexa [JOK
21 | Kunematixa > https://m.edsé}).ru/7f41bf72
bubnnoreka [JOK
22 Hunavmxa ! https://m.edscI)Jé).ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 Eﬁg;?/(gée%asi?{fﬂ f41bf72
Wroro mo paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
TEOpUn https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOIUHAMUKH 10 1 Eggi?ﬁgi&ii?ﬁn f41bf72
33 ArperartHbie cocTosiHus BeniectBa. da3oBwie 5 bubnuotexa [JOK
Hepex0/Ibl https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. JIEKTPOIUHAMUKA
41 Onexrpoctatiia 10 . tipsim edsob A TH41b72
49 [TocTosAHHBIN EKTPUYECKU TOK. TOKH B 12 1 bubnmoreka [JOK
Pa3TUYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 22
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME
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ITOYPOYHOE IINTAHUPOBAHUE

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoka Bcero Kontpoabnbie Ipakruieckue H3ydyeHusi oOpa3oBaTebHbIE pecypchl
padoThI padoThI
®dusuka — Hayka o npupone. Hayunsie MeTozsl Bu6muotexa [JOK
1 1 )
IIO3HAHUS OKPYXKAIOIIEr0 MUPa https://m.edsoo.ru/ff0c32e2
2 conpewrmot ayanai xapmm sipa. ) BuGmioexa LIOK
P eyt P 13, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JEITeTbHOCTH JII0IeH
3 wevammacexoro tameenn. Hepemenienmo, ocopocrs, 1 Bubmoera LIOK
A - HepeMettl > CKOPOCTS, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4 PaBHOMEpHOE NPAMOIIMHENHOE JBUKEHUE 1 bubmorexa HOK
p P A https://m.edsoo.ru/ff0c3620
5  PaBHOyckopeHHOE MPSIMOJIMHEIHOE ABMKEHUE 1 bubmmorexa [IOK
YCROp p g https://m.edsoo.ru/ff0c372e
6 CBoboaHoe najzeHue. Y ckopeHue cB0O0OOIHOTO 1 bubnuorexa [IOK
TaIeHNS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe npuxenue. [[Buxenue bubmuoteka [IOK
7 . 1 .
MaTepUaIbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8 gﬁgHH;I:niz};?ecZ;?;:ﬁzf I)?cl:{ﬁzml?[ﬂe. BbII 3aKOH 1 bubmorexa LOK
P PP https://m.edsoo.ru/ff0c3be8
Herorona
9 Macca tena. Cuina. [IpuHnumn cynepno3uiuu cui. 1 bubmmnoreka HOK
Bropoii 3akoH HeloToHa /U151 MaTepuanbHON TOUYKU https://m.edsoo.ru/ff0c3be8
10  Tperwmii 3akoH HproTOHA /111 MaTepUATBHBIX TOYCK 1 bubmorexa HOK
P s p https://m.edsoo.ru/ff0c3be8
1 3aKOH BCEMUPHOTO TATOTeHUs. Cuia TSKECTH. 1 bu6muoreka [JOK
[TepBas kocMHuueckast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [IOK
12 Cuna ympyroctu. 3akoH ['yka. Bec tena 1
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https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
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Cwuia tpenust. Koaddunment tpenus. Cuiia

bubnunoreka LIOK

13 compoTUBICHWUS NP ABIKEHUU TeJa B )KUIKOCTH WU hitps://m.eds0o.ru/ff0c3f76
rase
[ToctynarensHOe U BpaliaTelbHOE ABHKEHUE
14 a6COJ¥IgTHO TBépI[OF(f) T];JlIa. MOMCH%[F cuibl. [1nedo bubmorexa OK
. https://m.edsoo.ru/ff0c41a6
CWJIBL. Y CIIOBHSI paBHOBECHS TBEPOTO Teja
HNmnynbc maTepruanbHOM TOYKH, CUCTEMBI
15 MaTCiI)I/IaJ'IBHI)IXpTOLIeK. I/IMHyJ'IL(; CUJIBL. 3aKOH bubmorexa HOK
https://m.edsoo.ru/ff0c43d6
COXpaHEHHUs UMITyJIbca. PeakTUBHOE IBUIKEHUE
Pabota u momrHOCTE cvibl. Kunetndeckast sHeprus
16 MaTepHaﬂbH(l)]Il‘/f touku. Teopema 00 I/ISMeHeHI/II/Ip bubsmorexa [IOK
o https://m.edsoo.ru/ff0c4502
KHHETHYECKOW SHEPT U
[TorenunaneHas sHeprus. [loreHnManbHAsA SHEPrUs
17 | YOpyro nehOpMUPOBAHHOMN TPYKUHBI. bubnnorexa [JOK
[MoreHumansHas SHEPrysl Tesia BOJIN3U MTOBEPXHOCTH https://m.edsoo.ru/ff0c461a
3emun
[ToTenuuansHbie U HEMOTEHIIUAIbHBIE CUITB. CBS3b
18 paboThl HEMOTEHIIMATBHBIX CHUJI C U3MEHEHUEM bubmmoreka [JOK
MEXaHUYECKOHW SHEPTHU CHCTEMBI TeJl. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHEHUSI MEXaHUYECKOU SHEPTHH.
JlabopaTtopHast pabota «MccnenoBanue cBs3u pabOTHI
19  cunbl ¢ U3BMEHEHHEM MEXaHWYEeCKOM SHEPTUU Tella Ha
IpUMepe PacTSHKEHUSI PE3UHOBOTO JKI'yTay
20 KonTtponbHas pabora o teme «Kunemaruka. bubmuoreka [IOK
JluHamuKa. 3aKOHBI COXPAHCHHS B MEXaHUKE https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KUHETUUECKON bubmuoreka [IOK
teopun. bpoyHoBckoe aBrkenue. Juddysus https://m.edsoo.ru/ff0c4dc2
XapakTep JBUKCHUS U B3aUMOJICHCTBHS YaCTHI]
22  BemiecTBa. MoJeNl CTPOSHUS Ta30B, KHUIKOCTEH H
TBEPIBIX TEN
23 Macca monekyin. Konuyecto BemectBa. [loctosinHas
ABoraapo
24  TemnoBoe paBHOBecue. Temreparypa u e€
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https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

m3mepenue. [lkana remnepatyp Llenbcus

25  Hpeanwusiii ra3 B MKT. OcHoBHOe ypaBHeHne MKT 1 ﬁgggﬁ?:iiilorﬁ/ﬁoc Afde
AGcomoTHas TeMIepaTypa Kak Mepa cpenHei Buborexa LIOK
26  KMHETHYECKOW YHEPIUH JBHKCHHUS MOJIEKYJI. 1 )
Vpasnenue Memzeneesa-Knaneiipona https://m.edsoo.ru/ffOc511e
27  3akoH /lanproHa. ['a30BbIC 3aKOHBI 1
28 JlaboparopHas padota «lccrnenoBanue 3aBUCIMOCTH
MEXy TapaMeTpaMH COCTOSIHHUS Pa3peKEHHOTO ra3ay
29 W3onporeccel B MaeaIbHOM ra3e U ux rpaduaeckoe 1 Bu6muoteka [JOK
peACTaBIeHHE https://m.edsoo.ru/ff0c570e
BuyTpeHHss SHEprus TepMOAMHAMUYECKON CHCTEMBI
30 4 cr1oco0bI €€ n3MeHeHus. KonnyecTBo TerIoThl 1 1 bubnunoreka LIOK
pabota. BHyTpeHHSIsSI SHEPTHsI 0THOATOMHOT'O https://m.edsoo.ru/ff0c5952
U/ICTBHOTO ra3a
Bbu6motreka [JOK
31| Bume rennonepenadn . https://m.edsc]i).ru/ff005036
30 VY nenbHas TeII0EMKOCTh BeniecTBa. KoanuecTBo 1 bubnuorexa [IOK
TETUTIOTHI MPH TeTuIonepenave. AquadaTHBIN MpoIece https://m.edsoo.ru/ff0c5¢c36
IIepBblil 3aKOH TEPMOAMHAMUKY U €T0 IPUMEHEHHE K bubmuoreka [IOK
33 U30IpoIeccam 1 https://m.edsoo.ru/ff0c5efc
34 HeoOpatumocTs nponeccos B mpupoae. Bropoit 1 bubmmnoreka HOK
3aKOH TEPMOJMHAMUKH https://m.edsoo.ru/ff0c6230
35  Ipunnun aeiictBus u KI1/] TermmoBoii ManmmHbI 1 Eggsji?/(;:éelaasc]i)(?rﬁ/ﬁOcGOOa
36  Huka Kapno u ero KII/] 1
37 | Dxojoruyeckue npoodsieMsl TEMI0IHEPreTUKU 1
38 O6o6maromuit ypok «MonekymsipHas (hu3uka. 1 bubnmnoreka [JOK
OCHOBBI TEPMOTUHAMHUKH https://m.edsoo.ru/ff0c6938
39 KonTposabHas pabota no teme «MonekynspHas 1 bu6muoreka [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6a50
40 | ITapooOpa3oBaHue U KOHIeHcauus. VMcnapenue u 1 bubmuoteka [IOK
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https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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KUIICHHUEC

https://m.edsoo.ru/ff0c63b6

AOCONIOTHAS U OTHOCHUTENLHAS BIIAXKHOCTD BO3ayXa.

bu6nmoreka [IOK

4 Hacpimennsiii map https://m.edsoo.ru/ff0c64d8
o | e e Komemanincose gy e B LOK
P P A https://m.edsoo.ru/ff0c65f0
KpucTtayyibl. CoBpeMEeHHbIE MaTepHAaIIbI
43 [InaByiienne u KpucTayuiu3auus. Y AeibHas TEIioTa bu6nmoreka [IOK
riaieHus. Cyomumanust https://m.edsoo.ru/ff0c6708
bubnunorexa LIOK
44 | YpaBHEHHE TEIUIOBOro OanaHca hitps://m.eds0o.ru/ff0c6820
DJIeKTpu3anus Tell. DJIeKTpUYecKui 3apsia. /Ba Bua bu6nunorexa LIOK
45 .
SIIEKTPHUYCCKHX 3aPSII0B https://m.edsoo.ru/ffOc6bcc
[IpoBOAHMKY, AUDIIEKTPUKHU U TIOTYIIPOBOAHUKH. bubmmoreka [JOK
46 .
3aKOH COXpaHEHUs IEKTPUICCKOTO 3apsiaa https://m.edsoo.ru/ffOc6bcc
B3aunmopeiictBue 3apsnoB. 3akoH Kynona. Toueunsiit bu6nmorexa LIOK
47 . )
DIIEKTPHUCCKHUI 3apsil https://m.edsoo.ru/ffOc6ces
o | e, sy o, pwam B LOK
yreprosut P ' https://m.edsoo.ru/ffOc6df2
HANPSHKEHHOCTH
49 Pabora cun anexkrpocratuyeckoro nois. [orenuann. bubmuoreka [IOK
Pa3HOCTH OTEHI[HAIOB https://m.edsoo.ru/ffOc6f00
50 [IpoBOIHUKY U TUANEKTPUKH B BIEKTPOCTATUUECKOM bubmmnoreka HOK
nose. Jlusnekrpuyeckas MpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
. bubnmorexa LIOK
>l Omnexrpoémkocts. Konercatop https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOpa. DHEPTHUs bubmuoreka [IOK
52 .
3apsDKEHHOTO KOHZEHcAaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtopHas pabota "M3mepeHnne >1eKTpoOEMKOCTH
KOHJeHcaropa"
[TpuHIMT NEeiCTBUS U IPUMEHEHHE KOHIEHCATOPOB,
54 | KOTMPOBATBHOTO ammapara, CTPYWHOTO MPUHTEPA.

DneKTpocTaTHYecKast 3alnTa. 3a3eMIIeHIe
AJIEKTPOTPUOOPOB
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https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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DJIEKTPUUYECKUH TOK, YCIOBHUS €0 CYIIIECTBOBAHUS.

55  IlocrosHusii Tok. Cuia Toka. Hanpsbkenue.
Conportuienue. 3akoH Oma JJ1s yyacTKa Henu
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAaHHOE

56 coez[mII[eHHe HpOBOJ;;HI/III()OB. Ha60pa,T0pHa51 pabora bubmorexa OK

https://m.edsoo.ru/ff0c74f0
«M3yueHne cMemaHHOro COeIMHEHUSI PE3UCTOPOBY»

57 PaboTa 1 MOLTHOCTH JEKTPUUECKOTO TOKA. 3aKOH Bu6mmoteka [JOK
JIxxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa aJ1s MOJTHOM (3aMKHYTOM ) AJIEKTPHUIECKOM

5g  Lemn Koportkoe 3ambikanue. Jlaboparopras pabota bubmmoreka [JOK
«U3mepenne DJIC HCTOUYHMKA TOKA B €r0 https://m.edsoo.ru/ffOc7ae0
BHYTPEHHETO COITPOTHUBIICHUS
DNeKTPOHHAS TPOBOJAUMOCTH TBEPIBIX METAJLIOB.

59  3aBHCHMOCTH COMPOTUBJICHUS METAJIOB OT
Temreparypbl. CBEpXIIPOBOANMOCTh

60 DnexTpuueckuil Tok B Bakyyme. CBolicTBa
AIIEKTPOHHBIX MMYYKOB
[TonynpoBoaHUKH, UX COOCTBEHHAs U IPUMECHAs

61 npogoz?HMogTb. Cl;oﬁCTBa p—n-nepexolzla. bubmmorexa HOK

https://m.edsoo.ru/ffOc84ae
[TonynpoBOAHUKOBBIE MPUOOPHI
DNEKTPUYECKHUIA TOK B paCTBOPAX M pacIliaBax
62 3J1eKT§0nHTOB. 9J‘IeKTpI())J'II/ITI/I‘II:)CCKa}Ip,Z[I/ICCOI_II/IaI_II/I}I. bubmorexa OK
https://m.edsoo.ru/ff0c82ba
DIIEKTPOITHN3

63 DNeKTpUUYeCcKuil TOK B Tazax. CaMOCTOATENbHBIN U bubmuoreka [JOK
HECaMOCTOSTENbHBIN pa3psia. Monaus. [1nazma https://m.edsoo.ru/ff0c84ae
DnexTpuueckue mpruOOphl U YCTPOMCTBA U UX

64 npaKquecxoe nprEMeHane.}{'[sznna TEXHUKH bubmorexa [IOK

https://m.edsoo.ru/ffOc86fc
0e30macHOCTH
. bubnmnorexa [JOK

65  OOoOmaromui ypok «JIeKTPOIUHAMIKAY hitps://m.edsoo.ru/ff0c88be
KOHTpom)Havs{ pabota o TeMe «DIIeKTPOCTATHKA. Bubnmorexa [IOK

66  IlocTostHHBIN ANIEKTPUUECKHH TOK. TOKH B pa3iIMuHBIX

cpemax»

https://m.edsoo.ru/ff0c8a8a

18
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67 Peseprubriit ypok. KonTponsHas pabora mmo teme 1 bubnuorexa [JOK
«nexkrpoarHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBublit ypok. O6o0miaromuii ypok mo remam 10 1 Bu6muotexa [JOK
Kiacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO - METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

1. YueOnuk ®@usuka 10 xnace, Mskumes ['.41., Byxosnes b.b., Cotrckuii H.H. / Tlox pen. [lapdentseBoit
H.A., M., IIpocBemienue, 2024r.

2. Coopnuk 3amay no ¢pusuke. Peimkesuu A.IL., M., [Ipocda, 2019 r.

3. Munaktuueckue marepuainsl. ®uzuka — 10 kimacc. Mapon A.E., Mapon E.A., M., JIpoda,2023

METOAUYECKUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. YueObnuk @usuka 10 kmacc, Msakumes I'.4., byxosuer b.b., Corckuiit H.H. / Ilox pexn. IlapdpentbeBoit
H.A., M., IIpocsemienue, 2024r.

2. Coopuuk 3ama4 o ¢usuke. Permkesuu A.IL., M., [Ipoda, 2019 1.

3. dunakruueckue marepuansl. Gusnka - 9 knace. Mapon A.E., Mapon E.A., M., lIpoda,2023r

4, 10.A. CaypoB. ®usuka. Iloypounsie paszpaborku. 10 kmacc. Ilocobue mns oOmeoOpazoBaTenbHBIX
opranusanuii. M., [Ipocsemenue, 2019r

5. COOpHUK TECTOBBIX 3aJaHMH JJII TEMAaTUYECKOr0 W HTOroBoro koHtpois. ®dusuka 10 kmacc. M.,
«Uutennext-Lentpy, 2004 r.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. OO0 «JI Knacey»

2. bubmmoreka mumppoBoro obOpa3zoBaTeIbHOrO KOHTeHTa. — Pexum mocryma: https://academy-
content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67e7d

3. Enwnas xoyuiekiusi IUQPOBBEIX 00pa3oBaTeNBbHBIX pecypcoB. — Pexum pocrtyma: http://school-
collection.edu.ru

4. ®enepanbHbli  HEHTp UH(POPMAMOHHO-O0pa30BaTEIbHBIX  pecypcoB. — Pexum  gocryna

http://www.fcior.edu.ru/
5. lludpossie oOpa3oBatebHbIC pecypehl. — Pexum qoctyna: http://www.openclass.ru
6. O6pasoBarenbHblii moptain «Pemry EI'9», « DUITN»
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