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IHOACHUTEJIBHAS 3AIINCKA

[Tporpamma no ¢uzrke 6a30BOr0 ypoBHs Ha ypOBHE cpeaHero odmero oOpa3oBanusi pazpadoraHa Ha
OCHOBE TOJIOKEHHH M TpeOOBaHWU K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOW MPOTPAMMBIL,
npeacraBieHHbix B ®I'OC COO, a Takxke ¢ yu€toMm ¢eaepanbHOl paboyeil mporpaMmMbl BOCIUTAHUS H
KOHIEMIUH MpenofaBaHus yueoHoro npeameta «Dusmnka» B 00pa3oBaTeabHbIX opranuszanusx Poccuiickoit
denepanyy, pearn3yoX OCHOBHbIE 00pa30BaTeIbHBIE IPOTPAMMBI.

Coneprkanue mporpamMmmsl 1o (PU3KMKE HANPaBICHO HAa (pOpMUPOBAaHHE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa obyvaromuxcs 10—11 xnaccoB npu o0ydeHun ux Qu3uke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
NesATeIbHOCTHOrO moaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DPI'OC COO «
[UTAHUPYEMBIM JIMYHOCTHBIM, TIPEIMETHBIM W METalpeIMETHBIM pe3ylibTaTaM OOYYeHHs, a TaKke
YUUTBIBAET HEOOXOAMMOCTh peaJH3allid MEXIPEJAMETHBIX CBsi3el (U3MKH C €CTECTBEHHO-HAyYHBIMHU
yuyeOHBIMU TIpenMeTamMu. B Hell ompenenstoTcsi OCHOBHBIE LI€TH M3yueHUs (DU3MKU Ha YPOBHE CPEIHEro
o01miero o0pa3oBaHus, IUIAHUPYEMBbIE PE3YIIbTAThl OCBOCHUSI Kypca (PU3UKU: TMYHOCTHBIE, METAIIPeIMETHBIE,
npeaMeTHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

® IUIAHUpYEMbIE pE3YyJIbTaThl OCBOCHHUS Kypca (HU3MKM Ha 0a30BOM YpOBHE, B TOM HYHCIE

MPEIMETHBIC PE3YNIBTATHI IO TOAaM O0YUYCHHUS;

e cozaepxxaHue yueOHoro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

du3uka Kak Hayka 0 HauboJiee 00LIMX 3aKOHAX IPUPOJIbI, BBICTYIAs B KAUECTBE y4EOHOTO MpeIMeTa
B IIIKOJIE, BHOCUT CYILECTBEHHBIM BKJIaJ] B CUCTEMY 3HaHUN 00 okpyxkatomem mupe. LkombHBINH Kypc
(bU3UKN — cUCTEeMOOOPa3yIOIIMiA ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (hU3UYECKHe
3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SIBJICHUH, U3y4yaeMbIX XUMUEH, Ouonorueit, pusnyeckon reorpadueit
u acTpoHoMuel. Mcrosnb3oBaHMe W aKTUBHOE NMPUMEHEHHE (PM3MUYECKUX 3HAHWM OMpesenserT XapakTep U
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOIUH B cepe dHEPreTHKH, TPaHCIOPTa, OCBOSHUS KOCMOCA, MOJTyYEHHS
HOBBIX MaTE€pUANIOB C 3aJaHHBIMU CBOWCTBaMHU U JApyrux. V3ydeHue (QU3MKU BHOCHUT OCHOBHOW BKIIAJ B
(hopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aromuxcs, B pOPMUPOBAHNE YMEHUN TPUMEHSATH
Hay4HBIA METO/I MIO3HAHUS TIPH BBHIMOJIHEHUU UMHU yU4E€OHBIX UCCIIEI0OBaHUH.

B ocHOBY kypca (hu3MKM Ui YpOBHS CpelHero o0Iero o0pa3oBaHUs MOJIOXKEH Psiji UeH, KOTOpble
MO>HO pacCMaTpUBaTh KaK MPUHIUIIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B cCOOTBETCTBUM € HEW KypcC SIBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJEPKUT
MaTepuai U3 BCeX pa3zesioB (U3KKH, BKIIIOUAET KaK BOIPOCH! KJIACCUYECKON, TAK U COBPEMEHHON (PU3UKHU.

Hoes cenepanuzayuu. B cooTBeTcTBUM C Hel wmarepuan Kypca (QU3MKH OOBEIUHEH BOKPYT
¢busnueckux Teopuil. Benymum B Kypce siBnsieTcss GOpMUPOBaHKE MPEACTABICHUHN O CTPYKTYPHBIX YPOBHSIX
MaTepUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanoiaraeT UCIoiIb30BaHHEe T'yMaHUTApHOTO MOTEHIIMAaa
¢bu3MUecKoil HayKH, OCMBICICHHE CBS3M pa3BUTUA (PHU3UKKM C pa3BUTHEM OOIIecTBa, a Takke ¢
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIPOOIEeMaMHu.

Hoes npuxnaonou nanpaenrennocmu. Kypc pusuku npeamnonaraeT 3HakOMCTBO C HIMPOKUM KPYroM
TEXHUYECKUX M TEXHOJOTHUYECKUX MPUIIOKEHUN U3yUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEACTBOM BBEACHHUS 3JIEMEHTOB COAEP)KaHUS, MOCBAIIEHHBIX
HKOJIOTHYECKUM TMPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a
Takxe 00CYKIeHUS MPOOIEM PallMOHATLHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUYECKOM O0€30IacCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (PU3UMKH Ha YpOBHE CpeIHEro o0Iero oOpa3oBaHMs SBISIOTCS
¢usnueckue Teopuu (GopMHpPOBAHUE MPEICTABICHUI O CTPYKTYpE MOCTPOCHUST (PU3UUECKON TEOPUH, POIH
(yHIaMEHTAIbHBIX 3aKOHOB ¥ TMPHUHIIMIIOB B COBPEMEHHBIX MPEACTABICHHUSAX O MPHPOJE, TPaHHIIAX
MPUMEHUMOCTH TEOPUMA, IJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIIECCOB).

CucTreMHO-IESTEIbHOCTHBIM TMOAXO0 B Kypce (U3MKKM peanu3yercss Mpexae BCero 3a CUET
OpraHU3aIMK SKCIEPUMEHTAIBHON JeATeNbHOCTH oOyuatomumxcs. s 6a30Boro ypoBHs Kypca (U3HKH —



3TO MCIOJIb30BAaHUE CHCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCHEPUMEHTOB M JaOOpaTOpHBIX padoT,
KOTOpBIE B TporpamMme mo (u3uke OOBEIUHEHBI B OOIIMI CIHCOK YYEHHUYECKHX MPAKTUYECKUX pPaboT.
Bbinenenue B yka3aHHOM TIepeyHe J1aOOpaTOpPHBIX paboT, MPOBOAMMBIX JUIsI KOHTPOJII W OLICHKH,
OCYIIECTBISICTC YYaCTHHUKAMH 00pa30BaTEIbHOIO MpoIlecca MCXOAS U3 OCOOCHHOCTEH IUIAHMPOBAHHS H
ocHauleHus: kaOunera ¢usuku. I[lpu sToM oOecreunBaeTcsl OBIaJleHHE OOYYAIOIIMMHCS YMEHHUSIMHU
MPOBOANTh KOCBEHHBIE H3MEPEHMsI, UCCIEIOBAHUS 3aBHCUMOCTEH (PU3NYECKMX BEIUYMH U IOCTAHOBKY
OTIBITOB 110 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bonbioe BHUMaHUE YJIENsAETCS PEIICHUIO PAcUETHBIX M KAayeCTBEHHBIX 3aaad. [Ipm stom s
pacuéTHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a7aud C SABHO 33JaHHON (PU3NYECKON MOJIENbIO, MTO3BOJISIOINE
MPUMEHSTh W3YYECHHbIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJIHOTO paszjelia Kypca, TaK U HUHTETpUpys
3HAaHUS U3 Pa3HBIX pa3aeioB. [ KauecTBEHHBIX 3a/1a4 MPUOPHUTETOM SIBIISIOTCS 3a/JaHUs Ha OOBsICHEHUE
npoTeKaHus GU3NYECKUX SBICHUN M MPOIECCOB B OKPYKAIOUIECH KU3HU, TpeOyromue BpIOOpa PU3NIECKOit
MOJIETIH JIJISl CUTYaIlH MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusmu PI'OC COO Kk MaTepuanbHO-TEXHHUECKOMY O00€CIEeYeHHIO
yuebHoro mporecca 0a30BbIi ypOBeHb Kypca (PU3UKM Ha YpOBHE CpeaHEro o0mero oOpa3oBaHUs JOTKEH
U3y4aThCsl B YCIOBHUSX NPEAMETHOro KabwHeTa ()M3WKH WM B YCJIOBHUSAX WHTETPUPOBAHHOTO KaOWHETa
MPEeIMETOB €CTECTBEHHO-HAYYHOI0 IUKIA. B kabuHeTe GU3MKN JOHKHO OBITH HEOOXOIUMOE JTa00paTOPHOE
o0opynoBaHUE I BBINOJIHEHUS YKa3aHHBIX B IIporpamme mo Gu3HuKe yYeHUUYECKHX MPaKTUYeCKUX paboT u
JIEMOHCTPALIMOHHOE 000PYAOBAHHUE.

JleMoHCTpalMoOHHOE 000pyJ0BaHUE (HOPMHUPYETCS B COOTBETCTBHMH C IMPHHLIUIIOM MHHUMAIIbHOU
JOCTaTOYHOCTH U OO0ECIeYnBaeT IOCTAHOBKY IMEPEYUCICHHBIX B IMporpaMMe MO (DU3HKE KITHOUEBBIX
JEMOHCTpPALIMIA 1711 UCCIIEIOBAHMS M3Y4aeMbIX SBJICHUN U MPOLIECCOB, IMIUPUUYECKUX U (yHIaMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGoparopHoe oOOpynOBaHUE [UIsI YYEHHYECKHX MPAKTUYECKUX pPA0OT QopMupyercss B BUIE
TEMaTUYeCKHX KOMIUIEKTOB M oOecrneyuBaeTcss B pacy€ére OJHOI0 KOMIUIEKTAa Ha JBYX OOYYaroIIuXCs.
TemaTnueckue KOMIUIEKTHI J1aOOpaTOpPHOro OOOPYIAOBAaHUS JOJDKHBI OBITH MOCTPOEHBI HAa KOMIUIEKCHOM
WCTIOJIH30BAaHNH aHAJIOTOBBIX M IH(POBBIX MPHOOPOB, a TAK)KE€ KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BU/JIE IUPPOBBIX 1a00paTOPUH.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCA:

e (opmupoBaHue HHTEpeca U CTpEeMJIEHHS OOydYalolUXCsl K HaydHOMY HW3YYEHHUIO MPHUPOJBbI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

® pa3BUTHE NPEJCTABICHUNH O HAyYHOM METO/€ MO3HaHWs U (OPMUPOBAHHUE HUCCIIEIOBATEIHCKOTO
OTHOIICHMS K OKPY>KAIOLIUM SIBJICHUSM;

e (opMHUpOBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4YeHUs OCHOB CTPOEHUS MaTepuu U
(byHIaMEHTAIbHBIX 3aKOHOB (DH3HUKH;

e (opMupoBaHHE YMEHHI OOBSICHATH SIBICHUS C UCIOJIb30BaHUEM (DPU3NUECKUX 3HAHUM UM HAyYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHME MPEACTABICHUN O posid (PU3MKH A pa3BUTHS APYIHMX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHUH.

JlocTuxkeHnue 3Tux 1eneil o0ecreurnBaeTcs pelieHrneM CIIeIyIoMX 3a/1ad B Ipolecce U3yueHus Kypca

(bU3MKN HAa YpPOBHE CpEAHEro 00I1Iero 0opa3oBaHus:

e MpUOOpETEeHHE CUCTEMBbl 3HAHMM 00 OOmMX (U3MUECKHUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSX,
BKJIIOYAst MEXaHUKY, MOJIEKYJISIPHYIO (DPU3UKY, FIEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY M 3JIEMEHTHI
acTpo(hu3uKH;

e (opMHUpOBaHME YMEHHUH TPHUMEHATh TEOPETUYECKUE 3HAHUSA Ui OOBSICHEHUS (U3NYECKUX
SIBJICHUI B IPUPOAE U ISl IPUHATHUS MPAKTUUECKUX PEIICHUN B TIOBCEAHEBHOM KHU3HH;



® OCBOCHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33[a4 C SBHO 3aJaHHOU (hPM3MUECKON MOJEINbIo, 3a/1ad,
MOJIPa3yMEBAIOIINX CAMOCTOSATEIIEHOE CO3/IaHue (U3NYECKOH MOJENH, aJeKBATHOW YCIIOBHUSM
3aJauu;
® T[IOHMMaHWE (U3UYECKUX OCHOB W TMPUHIUIIOB JICHCTBUS TEXHHYECKHMX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIILYIO CPENY;
® OBJIQJICHUE METOJaMH CaMOCTOSTEIBHOTO IUIAHUPOBAHHWSI W TPOBEACHUS  (PU3UYCCKUX
OKCIEPUMEHTOB, aHajiW3a ¥ HHTEPIPEeTaluil WHPOPMALUU, ONpPEICIICHHs] JOCTOBEPHOCTH
MOJTyYEHHOTO pe3yiIbTara;
® CO3/aHWE YCIIOBHHA JUIsi pa3BUTUS YMEHHH IPOEKTHO-UCCIIEAOBATEIBCKOW, TBOPYECKOM
JeSITeTbHOCTH.
Ha u3ydenue usuku (6a30BbIli YpOBEHB) Ha YpOBHE cpeHero obmero oopazoBanus orBoautcs 204
yaca: B 10 kimacce — 102 ygaca (3 yaca B Hexemo), B 11 kimacce — 102 yaca (3 gaca B HeZeI0).
[IpennaraemMserii B mporpamMmMe 1o (Gpu3uke NepedcHb JTa0OPATOPHBIX U MPAKTHYCCKHUX PA0OT SBISETCS
PEKOMEH/IOBAaHHBIM, YYWUTENh JIEJIacT BBHIOOP TMPOBEACHHS JAOOPATOPHBIX PAa0OT W OIBITOB C YYETOM
WH/IMBUYyATbHBIX 0COOCHHOCTEH 00yYarOIInXCS.



COIAEPKXAHUE OBYUYEHUA

10 KJTACC

Paznen 1. ®usznka u MeTObI HAYYHOI0 MO3HAHUS
®du3suka — Hayka o npupoze. Hayunsie MeTobl MO3HAHUS OKpYKarolero mupa. Pois skcriepuMenTa u
TEOPHH B MPOIIecCe MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PUBHKE.
MogenupoBanue (u3nyeckux siBiIeHUl U nporeccoB. Hayunsle runoresbl. OuU3nMuecKkue 3aKOHbI U
Teopuu. ['paHUIIbl TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHSL.

Pone 1 MecTo ¢u3uku B (GOPMHUPOBAHUM COBPEMEHHON HAay4yHOW KapTUHBI MHUPA, B MPAKTHYECKOU
JeITeIbHOCTH JIIOACH.

Jlemoncmpayuu
AHanoroBble 1 IU(PPOBbIE U3MEPHUTENbHBIE TPUOOPHI, KOMITbIOTEPHBIE JATUUKH.
Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe pABuxkeHue. OTHOCUTENBHOCTh MEXAaHWYECKOro JBWKeHus. Cucrema oOTcuéra.
Tpaexropus.

[Tepemernienue, ckOpocTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTb) M YCKOPEHHE MaTepUabHOU
TOYKH, UX MPOEKIMU HA OCH CUCTEMBI KoopAuHAT. Cli0’KeHUe NepEMEIIEHUI U CII0XKEHHE CKOPOCTEH.

PaBHOMepHOE U paBHOYCKOpPEHHOE MPAMOJMHEWHOE IABMKEHHE. ['pa@uKu 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHHSI, IyTU U NIEPEMEIICHUS MaTEPUAIIbHOU TOUKU OT BPEMEHH.

CBobOogHOe mazieHne. Y cCKopeHrne CBOOOHOTO TaICHUS.

KpuBonunerinoe nBuxeHue. [[BHKEHHWE MATEpHAIbHONM TOYKM IO OKPYKHOCTHM C IOCTOSIHHOW I10
MOJYJIIO CKOpPOCTBIO. YTJIOBas CKOPOCTh, IJIMHEHHas cKopocTh. Ilepmon u dacrora oOparieHus.
LleHTpoCcTpeMUTENBHOE YCKOPEHHUE.

TexHu4eckue yCTpoNCTBa U MPAKTUYECKOE MPUMEHEHHUE: CITUIOMETD, IBXKEHUE CHAPAJIOB, IIETTHBIC U
PEMEHHBIE TIEpeaAaYH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETa, WILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUS.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

HaGmronenue aeuxenus tena, OpoIeHHOTo MO YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Hamnpasnenue ckopocTu npu ABUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

N3yuenne HepaBHOMEPHOTO ABMKEHUS C IIEJIBIO OMPEICTICHUS MTHOBEHHON CKOPOCTH.

HccnegoBanue COOTHOILIEHUS MEXAY MYTAMH, IPOUICHHBIMU TEJIOM 3a IMOCJEA0BATENIbHBIE PABHbBIE
MIPOMEXKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JBUKEHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHue qBUKEHUS IapUKa B BI3KOW KUJIKOCTH.

N3yuenune nBuwkeHus Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Tpunmun otHocuTensHOCTH ['anunes. [lepssiii 3akoH HeroToHA. IHEpUHMaIbHBIE CUCTEMBI OTCYETA.

Macca Tena. Cuina. [IpuHuun cynepno3unuu cwi. Bropoii 3akoH HeroToHa 711 MaTepraibHON TOYKH.
Tpetuii 3akoH HproTOHA 11711 MaTepHUanbHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenne. Buasl Tpenus (mokosi, cKonbxeHus, kaueHnus). Cua tpenus. Cyxoe tpenue. Cuna TpeHuUs
CKOJIb>KEHUSI U cuiia TpeHus nokos. Koagdunuent tpenus. Cuna cOnpoTUBICHUS MPU ABHKEHUU Teja B

AKUJKOCTHU WIH raze.

[TocTynaTensHOE M BpaIlaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TENA.



MOMEHT cuiIbl OTHOCHUTENBHO OCH BpaleHus. [1nedo cumbl. Y ciaoBus paBHOBecus TBEPAOrO Tea.

TexHuueckue ycTpoWcTBa M MPAKTHUYECKOE MPUMEHEHHUE: MOALINITHUKY, BHKEHHE HCKYCCTBEHHBIX
CILyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLUH.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIINX TEl.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JeopMaIiu.

Hesecomocts. Bec Tena rpu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHEHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBecusi TBEpAOro Tena. Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydenue neuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOIIKX B IPYKMHE U PE3UHOBOM 00paslie, OT UX
nedopmariuu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPIOrO TeJA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmnynbc MaTepranbHOM TOUKH (Tesa), CUCTEMbl MaTEpUaIbHBIX ToueK. MIMITyJIbCc CUIIBI U U3MEHEHHE
HMITyJIbCa TeJla. 3aKOH COXpaHEHUsl UMITyJibca. PeakTHBHOE JBUKEHUE.

Pabora criibl. MOIIHOCTD CHJIEL.

Kunernueckas sHeprust MarepuaabHOM TOUukH. Teopema 00 U3MEHEHNN KUHETUYECKOM HEPTUH.

[lorenunaneHas osHeprus. [loTeHnmanpHas dHeprus yHopyro aAeGOpMHPOBAHHOW MPYKUHBIL.
[TorennuanbHast SHEprus Teya BOIU3U MOBEPXHOCTH 3eMJIH.

[ToreHnuanpHble U HEMOTEHIMANbHBIE CUIIbL. CBA3b pabOThl HEMOTEHLMAIBHBIX CHUJI C U3MEHEHHEM
MEXaHUYECKOI 3HEPTUN CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUu.

Yupyrue u Heynpyrue CTOIKHOBEHHMS.

TexHnuyeckue ycTpoicTBa M NPAKTUYECKOE NPUMEHEHHUE: BOAOMET, KOMEP, NPYKMHHBIA IHUCTOJET,
IBUKCHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexosa MOTeHIMATEHON YHEPTUU B KHHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomol

N3ydenne abCoOMOTHO HEYNIPYTOTo yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOThl CHIIBI ¢ WM3MEHEHMEM MEXaHMUYECKOW HHEepruu Tella Ha MpuMepe
PacTsDKEHUS PE3UHOBOTO XKI'yTa.

Paszpnen 3. MoaekyasipHasi Gu3uKa ¥ TEPMOAUHAMMKA

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU mMeopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOH TEOpUM M HUX OIBITHOE OOOCHOBaHHE.
BpoynoBckoe nBmxkenue. uddysusa. Xapakrep ABMKEHHs U B3aUMOJICHCTBUS 4acTHIl BellecTBa. Mojenu
CTPOCHHMSI Ta30B, JKUJIKOCTEH M TBEPIBIX Ted U OOBSCHEHUE CBOMICTB BEIIECTBA HA OCHOBE ATHX MOJEIEH.
Macca u pazmepsl Mosekys. KonnuectBo BeniectBa. [loctosiHHas ABoraapo.

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

Mognens uneanbHoro raa. OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-KMHETHYECKONH TEOPUM UIECAIBHOTO
raza. AOCOJIIOTHAs TeMIieparypa Kak Mepa cpefHeld KMHETUYECKOM 3HEpPTruu TEIUIOBOTO JBMKEHUS YaCTHUIL
raza. [llkama temnepatryp KenbBuna. ['azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. 3akoH



HanpToHa. M3ompormecchl B HACAIBHOM Ta3e C IMOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe
Mpe/ICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, J0Ka3bIBAIOIINE TUCKPETHOE CTPOEHHE BelecTBa, (oTorpaduu MOJEKYJT OpPraHu4ecKuX
COETUHEHUH.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Mopaenb OpOyHOBCKOTO JIBUKEHHUS.

Mogaens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUSA.

Monens, WUTIOCTpUpYIOLIas NPUPOLY JaBJIEHUS ra3a Ha CTEHKH cocyaa.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSTHUS U1€aJIbHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Omnpenenenre Macchl BO3JlyXa B KIIACCHOM KOMHATe€ Ha OCHOBE HU3MEpPEHH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMU COCTOSIHUS pa3peKEHHOT'0 Tasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonunamuyeckasi cucreMa. BHYTpeHHSIsI SHEprusi TEPMOJUHAMHYECKONH CHCTEMBI U CIIOCOOBI €€
n3MeHenus. KonmuectBo TemaoTsl U pabora. BHyTpeHHsS sHEprus 0JJHOATOMHOIO U€albHOro rasa. Bussl
TEIUIONEpelau: TEIUIONPOBOJIHOCTb, KOHBEKLMS, W3JydeHUE. YeabHas TEIUIOEMKOCTh BEILIECTBA.
KonuuecTBo TemioTel npu Temionepeaaye.

[Tonstue 06 anuabarunom mporecce. [lepBeiif 3akoH TepmoarHaMuku. [IprMeHeHne nepBoro 3akoHa
TEPMOJMHAMUKH K n3onpoueccam. I'paduueckas nHTeprperanus padboThl rasa.

Bropoii 3akoH TepmoannamMuki. HeoOpaTuMOCTh IPOIIECCOB B MIPUPO/IE.

Tennossie MamuHbl. [IpUHIUIBL AEHCTBUS TEIUIOBBIX MaliiH. [IpeobpazoBaHus SHEPTUHN B TETIIIOBBIX
MammHax. Kosddumment noneznoro naeiictBus TeruioBoil MamuHbl. [ukn KapHo u ero xoadduimeHt
MI0JIE3HOTO AEMCTBUSL. DKOJOTUYECKHE MPOOIEMBbI TEIIOOHEPIE€TUKH.

TexHnueckue yCTpOHCTBA M MPAKTUUECKOE IPUMEHEHHE: JBHUraTellb BHYTPEHHEro CropaHus,
OBITOBOM XOJOJMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHeHre BHYTpEHHEW SHEpruM Tela MPHU COBEPLIEHUH PAOOTHI: BBUIET MPOOKU M3 OYTHUIKH IOA
JIEHCTBUEM CXKATOTO BO3/lyXa, HarpeBaHue 3¢upa B JIATYHHOU TpyOKe MyTEM TpeHUsl (BUICOJEMOHCTPALIHS).

N3meneHue BHyTpeHHEH dHepTruu (TemrepaTypsl) Tella Ipu TeIuionepeaaye.

OmnbIT 0 aqabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooGpazoBanue u KoHaeHcarusa. Mcmapenne wu kumeHue. AOCOTIOTHAsS W OTHOCHUTETbHAs
BJIQXKHOCTh BO3yxa. HachleHHslit nap. Y aenbHas Teriora napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEpaTyphbl
KUIIEHUS OT JIaBJICHUA.

Teépmoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOMUST CBOMCTB KpUCTAILIOB. JKuakue
kpuctauibl. CoBpeMeHHble Marepuansbl. [lnaBinenue u Kpuctamnuzauus. YenbHas TEIUIOTa IUIABJICHUS.
CyOmmmartusi.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHu4eckue yCTpOWCTBA M MPAKTHUUECKOE MPUMEHEHHUE: TUTPOMETP U MCUXPOMETP, KaJOPUMETP,
TEXHOJIOTHH TMOJIyYE€HHSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX apOB.



Kunenue npu NOHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habnronenne HarpeBaHUs U TUIaBJICHUS KPUCTAUTIYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenne OTHOCUTENBHOU BIIaXKHOCTH BO3yXa.

Paznen 4. DiekTpoanHaMuKa

Tema 1. nexmpocmamuka

Onektpuszanus Ten. ONEKTpUYecKud 3apsan. JlBa Buaa sieKTpuueckux 3apsaoB. [IpoBoaHuku,
JTUAJIEKTPUKHU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS dJIEKTPUUECKOTO 3apsia.

B3aumopeiictBue 3apsiioB. 3akon Kynona. TodeuHbIN 31EKTPUUYECKUN 3apsil. DIEKTPUUECKOE TOJIE.
HanpsoxkéHHOoCTh  d1exkTpudeckoro mnoss. IIpuHuun cynepno3uuuu  3JeKTpUYEeCKUX Iosiel. JInHum
HaIpPsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun snekrpocratudeckoro mons. [lorenmman. PasHocTes morenmnuanoB. [IpoBogHuku u
JUBJIEKTPUKHU B DJIEKTPOCTaTUYECKOM ToJie. J{uaneKkTpruyeckas IpOHUIAeMOCTb.

OnexrpoéMkocTh. Konaencarop. DneKTpoEMKOCTh IUIOCKOIO KOHJEHCATOpa. DHEPrusl 3apsKEHHOTOo
KOHJIEHCATopA.

TexHuueckue  yCTpOHWCTBA W IMPAKTUYECKOE  NPUMEHEHHUE:  3JEKTPOCKOI,  3JIEKTPOMETP,
ANEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHHE 3JIEKTPONpHOOpOB, KOHJIEHCATOP, KONHUPOBAJIbHBIN armmapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpoiCTBO U IPUHIMUIT ACHCTBUS 3IEKTPOMETPA.

B3anmopeiicTBre HaANEKTPU30BAHHBIX TEI.

DNEeKTPUYECKOE TI0JIE 3apSKEHHBIX TEll.

[IpoBOHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DNeKTpocTaTUYeCKas 3allluTa.

JIMBIIEKTPUKHU B DJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUIOUIAIM IUIACTUH, PACCTOSHUS MEXIY
HUMH U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannuwiit 3nekmpuyeckuit mox. Toxu 6 paznuunvix cpeoax

DNEeKTPUYECKUI TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTpUUECKOro Toka. Mcrounuku Toka. Cuna Toka.
[TocTossHHBIN TOK.

Hanpsioxenune. 3akon OMa 1151 ydacTKa LEemu.

ONEKTPUUECKOE CONpPOTUBIEHHE. YIEIBHOE CONPOTUBIEHME BemecTBa. llocnenoBaTenbHoe,
[apajuIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—JIenia. MOmHOCTb AIEKTPUIECKOTO TOKA.

DJIEKTPOABUKYIIAs CUJIa M BHYTPEHHEE CONPOTUBICHUE MCTOYHUKA TOKAa. 3akoH OMa Il MOJHOM
(3aMKHYTOI) 351ekTpuueckoit enu. KopoTkoe 3aMbIkanue.

DNEeKTpOHHAs MNPOBOAUMOCTb TBEPABIX METAJIOB. 3aBUCHMOCTb CONPOTUBJICHUS METAIJIOB OT
Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[MonynpoBonuuku. CoOCTBEHHAss U TPUMECHAsT MPOBOJUMOCTH TOTYMPOBOAHUKOB. CBoOMCTBA P-—N-
nepexozaa. [loaynpoBogHIKOBBIE TPHOOPHI.

DNEeKTpUYECKHI TOK B pacTBOpPAaxX M pacIliaBax AJIEKTPOJIUTOB. DIIEKTPOIUTHYECKAS TUCCOLMALMS.
DIIEKTPOJIN3.

DJIEKTPUYECKUH TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOATENIbHBIN pa3psaa. Monnus. [lnazma.



TexHu4eckue yCTpPOHMCTBA M TPAKTUYECKOE TMPUMEHEHHE: aMIepPMETp, BOJBTMETP, PEOCTarT,
WCTOYHWKH TOKa, JJICKTPOHArpeBaTeIbHbIC NPHOOPHI, AJIEKTPOOCBETUTEIHHBIE TPHOOPHI, TEPMOMETP
CONPOTUBIICHUS, BaKyYyMHBIH IHOJ, TEPMUCTOPHI H (POTOPE3UCTOPHI, MOIYNPOBOJHUKOBBINA IO/,
rajbBaHHUKA.

Jlemoncmpayuu

N3mepenue critbl TOKa U HAPSDKCHHMS.

3aBUCUMOCTb COMNPOTUBIICHUS UUIUHIAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOMIAJAM IMOMNEPEYHOIO
CEUYCHHS U MaTepHaa.

CwMmerraHHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue AIEKTPOABMKYIIEH cuiibl. KOpoTKOoe 3aMbIKaHHWE TallbBAHMYECKOTO JJIEMEHTA M
OIICHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHMOCTbH COMPOTHUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoii pa3psii U IpOBOAUMOCTH BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJUMOCTH AHO/IA.

Vuenuueckuii sxcnepumenm, 1abopamophule pabomol

N3ydeHne cMEIIaHHOTO COeTMHEHUS Pe3UCTOPOB.

N3mepenue 3meKTpOoABMKYIIEH CHUITbl MCTOYHUKA TOKA U €70 BHYTPEHHETO COMPOTHUBIICHUS.

HaGurotenune amekTposusa.

MexnpeameTHble CBSI3U

Nzyuenne kypca pusuku 6a3oBoro ypoBHs B 10 ki1acce oCyIIeCTBISETCS C YUETOM COJIEPKATETBHBIX
MEXIMPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKU, OMOJIOTHH, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nousamus, CBS3aHHBIE C M3YYEHHEM METOJIOB HAyYHOTO TO3HAHUA: SBJICHUE,
Hay4HbId (akT, TUNOTe3a, (Qu3Myeckas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIJICHNE, SKCIEPUMEHT,
MOJEJIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBl YpaBHEHHM, NuHelHas ¢(yHKIus, mapadona, rumepOona, HX
rpauku ¥ CBOWCTBA, TPUTOHOMETpUUECKHE (DYHKIIMU: CHUHYC, KOCMHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M MX MPOEKIIMH HA OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexanuueckoe IBIKEHUE B KUBOW mpupoje, nuddysus, ocMoc, TEII000MEH KHBBIX
OpPraHu3MOB (BUBI TEIUIONEPEIAUH, TETIOBOE PAaBHOBECHE), DIEKTPHUUECKIE SBICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA, MOJSIpHAs
Macca, TEeIJIOBBIE CBOMCTBAa TBEPIBIX TEJ, KUIKOCTEH M Ta30B, JJEKTPUUYECKHE CBOMCTBA METAJIJIOB,
AIEKTPOJIUTUYECKAS TUCCOLMALINS, TaIbBAHUKA.

Teoepaghus: BIaXXHOCTH BO3/AyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoecus: ipeoOpa3oBaHKe ABUKEHUN C MCIOJb30BAaHUEM MEXAaHHU3MOB, YUET TPEHUsI B TEXHHUKE,
MOAIIUITHAKY, MCTOJIb30BaHUE 3aKOHA COXPAHEHUS HMMITYJbCa B TEXHHUKE (pakeTa, BOJOMET W JAPYTHE),
JIBUTATEh BHYTPEHHETO CTOpaHUs, mapoBas TypOuHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUU
MOJIYYEHUS! COBPEMEHHBIX MaTepUaioB, B TOM YHCII€ HAHOMATEpPUAJIOB, M HAHOTEXHOJOTHH,
ANIEKTPOCTAaTUUECKAs] ~ 3alllUTa, 3a3€MJICHHE  DJICKTPONPUOOPOB,  KCEPOKC, CTPYHHBIM  MPUHTED,
AJIEKTPOHArpeBaTEIbHBIE MPUOOPHI, DJIEKTPOOCBETUTEIHHBIE MPUOOPHI, TaThBAHUKA.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMA IIPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHoro mnpeamera «®Pusnka» Ha ypOBHE CcpeaHero olmiero oOpa3oBaHUS
(6a30BBIif YPOBEHB) NOIKHO OOECIIEYUTh JOCTH)KEHUE CISAYIOMINX JIMYHOCTHBIX, METAIIPEIMETHBIX
U TIPEIMETHBIX 00Pa30BaTENbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS ydeOHoro npeamera «@DHU3UKa» IOJKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIIUXCS PYKOBOJACTBOBATHCSA C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEH JINYHOCTH, CHCTEMON IIEHHOCTHBIX OPHEHTAIM, TO3UTUBHBIX BHYTPEHHHUX YOCKICHUH,
COOTBETCTBYIOLIUX TPAJULMOHHBIM LIEHHOCTSIM POCCUHCKOr0 OOILECTBA, PACIIUPEHUE KU3HEHHOTO
OIbITA U ONBITA JEATEILHOCTH B MPOLECCE PeaTn3alMi OCHOBHBIX HAIPABJICHUN BOCHUTATEIbHOM
NEeSITeTbHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

C(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM  MO3MLIMU  oOydaromierocs Kak akTUBHOIO U
OTBETCTBEHHOI'0 YWJIeHa POCCUICKOro 00I1ECTBa;

NPUHATHE TPAIUIHOHHBIX OOIIEUENIOBEYECKUX T'yMaHUCTHYECKHMX U JIEMOKPAaTHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTb B HHTEpPECax TIPa)JIaHCKOro OOLIecTBa,
y4acTBOBaTh B CAMOYIPABJIECHUU B 00pa30oBaTeIbHON OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATD C COIIMATLHBIMU HHCTUTYTaMHU B COOTBETCTBHH C MX (DYHKIIUSIMHU
Y Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM J1eATETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

c(OpPMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, TOCTH)KEHUSIM POCCUHCKUX YUIEHBIX
B 001aCTH (PU3UKHU U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO ITOBE/ICHUS;

CTIIOCOOHOCTH OIEHWBATH CUTYAIMIO M NMPHHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICH HA
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMUNBOTO OY/IYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOUYAs ICTETHKY HAaydYHOTO TBOPYECTBA, MPHUCYIIETO
¢uznyeckoil Hayke;

5) TpyA0BOTO BOCIUTAHUS:

MHTEPEC K Pa3InIHbIM chepaM mpodeccnoHaTbHON NeATEEHOCTH, B TOM YHCJIE CBA3aHHBIM C
¢bu3MKOW ¥ TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAaHHBIM BbHIOOp Oynymeld mnpodeccun u
peann30BbIBaTh COOCTBEHHbIE KU3HEHHBIE IJIaHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHHMIO M caMooOpa3oBaHUIO B o0jacTu (pu3uku Ha
MPOTS)KEHUU BCEU JKU3HU;

6) IK0JIOTHYECKOT0 BOCTIHTAHNA:

C()OPMHUPOBAHHOCTb  SKOJIOTMYECKOH KYJIBTYpbl, OCO3HAaHUE TIJOOAJIBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;



IJTAHUPOBAHUE M OCYIIECTBIICHUE JIEMCTBUM B OKPYKAIOIIECH Cpe/ie Ha OCHOBE 3HAHUSA Leen
YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIipeHHe OMbITa JESATEIbHOCTH IKOJOTMYECKOW HAIPABJIEHHOCTH Ha OCHOBE MMEIOLIUXCS
3HaHU# N0 (pu3mMKe;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
¢bu3nveckoil HayKw;

OCO3HaHHE LIEHHOCTH HAy4YHOH NEeSATENIbHOCTH, TOTOBHOCTH B Ipoliecce M3ydeHHUs (PU3UKU
OCYILIECTBIISATh MPOEKTHYIO U UCCIIEI0BATENbCKYIO NESTEIbHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METANPEMETHBIE PE3YJIbTATbBI
Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS
Ba3oBblie joruyeckue aeiicTBus:

CaMOCTOSITENIbHO  (POPMYIHpPOBATh M aKTyaIM3UPOBaTh MpodieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTPEIEIATH LEH NEITeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUU UX TOCTHHKCHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U MTPOTHUBOPEYHS B PACCMATPUBAEMBIX (PU3MUECKUX SIBJIICHUSX;

pa3pabarbIBaTh IJIaH PEHICHUs MPOOJIEMbl C YUETOM aHAU3a UMEIOLINXCS MaTepUaibHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCUTb KOPPEKTHBBI B JEATEIHLHOCTh, OIICHHUBATH COOTBETCTBUE pE3YyJbTATOB LEJSM,
OIICHUBATh PUCKHU MOCJIEICTBHUI N€ATEIbHOCTH;

KOOPJIUHUPOBAaTh U BBINOJHATH pPAaOOTy B YCIOBHUSIX PEATbHOT0, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBble uccienoBareibCcKkue AeiCTBUA:

BIIQJIETh HAyYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU TMOHATHUSMU M MeToJaMHu (pu3mdeckon
HayKH;

BJIAJIETh HABBIKAMH YYEOHO-HCCIIEAOBATENBCKOM M TMPOEKTHOM JESITEIbHOCTH B 00JacTH
(bu3uKH, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSITEJIbHOMY TMOMCKY METOJIOB PEIICHHUS 3a7ad
(U3MUYECKOTO CoiepKaHUsl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BJIQJIETh BHUJIAMU JIEATEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHHUS, €ro HWHTEpPIIpEeTalnu,
peoOpa3oBaHMIO U MIPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CHUTYAIHSX, B TOM YHCJIE TIPH CO3JTaHUH
y4eOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJIATh IPUYMHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJIM3UPOBaTh 3a7ady, BbIJIBUTATh TUIIOTE3Y
e€ pelleHHs], HAXOUTh apryMEHTHI JJIs I0Ka3aTeNbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh TapaMeTpPbl
Y KPUTEPUU PEIICHHS;

aHAIM3UPOBATH TMOJTYYEHHBIE B XOJI€ PEIICHUS 3a/aud Pe3ybTaThl, KPUTHUECKUA OIICHHBATh
UX JI0OCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

CTaBUTHh U (HOPMYIHUPOBATh COOCTBEHHBIC 3a/1a4ll B 00pa30BaTENbHON JESITENTLHOCTH, B TOM
YHUCJIe PU U3yYeHUHN (HU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACITETbHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE HJI€U, TIPE/yIaraTh OPUTMHAIbHbIE MOAXOAbl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE AIbTePHATUBHBIC PELICHHUSI.



Pa6ora ¢ nundopmanmeii:

BJIAAICTh HABBIKAMHU IIOJIYYCHHA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-I€CKOFO COACpKaHUAd N3 HMCTOYHUKOB
pa3HBIX THUIIOB, CAMOCTOATENBHO OCYIIECTBJISITH IOWCK, aHajIU3, CHCTEeMaTU3alUi0 U
MHTEpPIpEeTAINIO HHPOPMAIIMH PA3TUYHbIX BUJIOB U (DOPM MpeacTaBICHUS;

OLICHUBATh JJOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIb30BAaTh CPCACTBA I/IH(bOpMaI_H/IOHHBIX U KOMMYHUKAIITUOHHBIX TEXHOJIOTUH B pEeICHUN
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OPraHU3allMOHHBIX 33/7a4 C COOJIOACHHEM TpeOOBaHUI
SPrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PEeCcypcocOepeKeHHs], MPaBOBbIX M ATHYECKHUX
HOPM, HOPM HHPOPMAIIMOHHOM 6€30aCHOCTH;

CO3J1aBaTh TEKCThI (PU3NYECKOTO COJACPKAHUSA B PA3IUYHBIX (popMaTax ¢ yu€TOM Ha3HAYCHUS
uHbOpMAlMM M UEJIEeBOM ayaUTOpUH, BBIOMpas ONTUMAIbHYIO (OpMYy NPEACTABICHUS U
BU3YaIH3aI1H.

KoMMyHuKaTHUBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

OCYIIECTBISTH OOIMICHUE HA YPOKaxX (PM3MKHU M BO BHEYPOUHOU JIEATEIIBHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYAIMi U CMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTHUHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MMOHUMATh U UCTIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHINBUAYAIbHON pabOTHI;

BBIOMpATh TEMAaTUKy W METOIbl COBMECTHBIX JCUCTBUU C y4ETOM OONIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)XKA0I0 YWieHAa KOJJICKTHBA;

MPUHUMATH 1I€JIM COBMECTHOM AEATEIbHOCTH, OPraHU30BBIBATh U KOOPJMHUPOBATH JIEUCTBUS
o €€ JOCTHKEHUIO: COCTaBJIATh IUIAH JEUCTBUM, pacCHpeleisaTh pOJM € Y4ETOM MHEHUU
YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOU PaOOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJA U KAKIOTO YYACTHHUKA KOMAHbI B OOIINI PE3yNbTaT 1Mo
pa3paboTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLICHUBATh HJEU C MO3ULIHMU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATETHYECKOE MOBEACHUE B PA3IMYHBIX CUTYAIUAX, MPOSBISAThH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUSA
Camoopranuzanmusi:
CaMOCTOSITENTFHO OCYIIECTBIISTh TMO3HABATEIBHYIO JEATENbHOCT, B o0OnMacTu (Qu3uMku u
ACTPOHOMHUHU, BBISIBIIATH MTPOOJIEMBI, CTAaBUTH U (JOPMYITUPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOSATENIbHO COCTAaBJISATh TUIAH PEIIEHUS Pacu€THBIX M KAueCTBEHHBIX 3ajad, IUIaH
BBITIOJTHCHUSI TIPAKTUYECKONM pabOTBI ¢ y4ETOM HMEIONIUXCS  PEeCcypcoB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYaLIUSIM;
pacHImpsITh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEOYTCHUI;
JienaTh OCO3HAHHBIM BBHIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
croco0CcTBOBaTh ()OPMHUPOBAHUIO W MPOSBICHUIO SPYAUIIUU B 00JaCTH (DU3UKH, TTOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEbHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJLJIEKT:



JIaBaTh OLICHKY HOBBIM CHUTYyalUMsIM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHHUBATh
COOTBETCTBHUE PE3YIIBTATOB LIENSIM;

BIIQ/ICTh HABBIKAMU IMO3HABATEIBHON PEeQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHHUI;

UCIOJIb30BaTh MPUEMBI peIeKCUU IS OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO MIPUHUMATH PEIICHUS 10 UX CHUKEHHUIO;

[IPUHUMATh MOTHUBBI U apPT'YMEHTBI IPYTUX [PU AHAIU3E PE3YJIbTATOB JIESITEIbHOCTH;

MIPUHUMATD ce0sl, MOHMMAasi CBOU HEJAOCTAaTKU U IOCTOUHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce HOCTHKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI MO (PU3UKE IS
YpOBHSI cpeaHero oOmiero o0pa3oBaHUs y OOYYaIOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
MHTEJUIEKT, Ipernoaaraiomui chopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKJIOYAIOIIET0 CIIOCOOHOCTh MOHUMAaTh CBOE AMOLIMOHAIBHOE COCTOSIHHE,
BH/JICTh HAMPABJICHHS PA3BUTHS COOCTBEHHOM SMOIMOHATBHON Chepbl, OBITh YBEPEHHBIM B ceOe;

CaMOpPETYJIMPOBAHUS, BKIKOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTh
3a CBO€ MOBEJEHUE, CIIOCOOHOCTh AAaNTUPOBATHCA K SMOIMOHATBHBIM U3MEHEHUSIM U MPOSBISATH
rUOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALUM, BKJIIOYAKOIIEH CTPEMJICHHE K JOCTHXKEHUIO LEIU M YCHEXY,
ONTUMH3M, HHUIIUATUBHOCTh, YMEHHUE JIEUCTBOBATH UCXO/ISI U3 CBOMX BO3MOXHOCTEN;

SMIATHH, BKJIIOYAIONIEH CHOCOOHOCTh IMOHUMATh 3MOIMOHAIBHOE COCTOSHUE MPYTrHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOLICHHS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKIIFOYAIOIIMX CIIOCOOHOCTH BBICTpAaWBaTh OTHOILICHUS C JIPYTUMU
JIFOIbMH, 3a00TUTHCS, TIPOSIBIISATH HHTEPEC U pa3peniaTh KOH(IUKTHI.

HNPEIMETHBIE PE3YJIbTATHI

K xonmy obydenuss B 10 kjacce mpeIMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OO YUAIOIINXCSI YMEHUIN:

JEMOHCTPUPOBATh Ha TMpUMEpax poiab U MecTo (U3MKU B (HOPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHUHBI MHUpA, B Pa3BUTHUU COBPEMEHHOM TEXHHUKHM M TEXHOJOTWMW, B MPAKTHYECKOU
NEeSATEIbHOCTH JIIO/IEH;

YYHUTHIBATh TPAHUIIBI TPUMEHEHUSI N3yUYEHHBIX (PU3MUECKUX MOJIEIeH: MaTepHalibHas TOUYKa,
MHepLHaIbHas cUcTeMa OTCYETa, aOCOJIIOTHO TBEPHIOE TENlO0, MAEaIbHBbIM ra3, MOJAEINU CTPOEHUs
ra3oB, KUAKOCTEW W TBEPIBIX Tell, TOYCUHBIN SJICKTPUUECKUN 3apsi MPHU pelieHnH (PU3NUIecKuX
3a/1a4;

pacro3HaBaTh (pu3MUecKue SBIEHUS (MPOIECChI) U OOBACHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJISIPHO-KHHETUYECKOW TEOPHUH CTPOCHHS BEIIECTBA W  ODJIEKTPOJAMHAMHUKHU:
paBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE BUKEHHE, CBOOOIHOE TIaICHNE Tel, IBUKCHHE
M0 OKPYXKHOCTHU, MHEpIUs, B3auMoaencTBue tel, nuddysus, OpOyHOBCKOE IBHKEHUE, CTPOSCHUE
KUJKOCTEH U TBEPIBIX Tell, U3MEHEHHE 00BhEMa Tel MPH HarpeBaHWM (OXJKICHWUH), TEIJIOBOE
paBHOBECHE, WCMApEeHHE, KOHJACHCAIMS, IUIaBJICHUE, KPUCTAUIM3AIMs, KHUIEHUE, BIAXHOCTH
BO3/1yXa, IMOBBIIICHUE JABJICHHS Ta3a NpPU €ro HArpeBaHUWU B 3aKPHITOM COCYJIE, CBA3b MEXIY
rapamMeTpaMu COCTOSIHUSI ra3a B M30IPOLIECCax, SJIEKTPU3AIUs Tel, B3aUMOACHCTBUE 3apsI0B;

OTHCHIBATh MEXAHWYECKOE ABMKCHUE, UCTIONb3Ys (PU3NUYECKUE BEIMYUHBI: KOOPIUHATA, YTh,
nepeMenieHne, CKOpocTh, YCKOpeHHe, Macca Teja, Cujla, UMITYJIbC Tella, KUHETUYecKas dHeprus,



NOTEHIMAJIbHAsl JHEPrusi, MexXaHuuyeckas paboTa, MeXaHM4YeCKas MOUIHOCTb, INpPU ONUCAHWUU
MPABUIILHO TPAKTOBATh (DU3UUYECKHI CMBICI HCIIONB3YEMbIX BEJIMUMH, UX 0003HAYCHUS U €AUHUIIBI,
HaXOJUTh (POPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BETHYNHAMU;

ONMCHIBATh M3YYEHHBIC TEIUIOBbIE CBOWCTBA TE€J M TEIUIOBBIC SIBJICHUS, MHCIOJIb3Ys
¢busnyeckue BEJIMYMHBL: [JaBJIEHUE Tra3a, TeMIepaTypa, CpeiHsAs KHHeTHYecKas SHeprus
XAOTHYECKOTO JIBM)KEHUS MOJIEKYJ, CpPEAHEKBAJpAaTU4YHAs CKOPOCTh MOJEKYJ, KOJIHYECTBO
TEIJIOTHI, BHYTPEHHSAA JHEprus, pabora raza, Kod(PQUIMEHT MOJE3HOrO JACHCTBHS TEIUIOBOTO
JIBUraTelIsl; IPU OMUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUM CMBICI UCIOIb3YEMBIX BEJIMYHH, UX
0003HAYECHMsI U E€MHHUILBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOLINE JAaHHYIO (PU3NYECKYI0 BEIUUYHHY C
JIPYTUMH BEJTHMYMHAM;

OIMCHIBATh HW3YUEHHBIE AIIEKTPHUUYECKHE CBOWCTBA BEIIECTBA M DIICKTPUUYECKHE SIBICHUS
(mporuecchbl), MCMONIB3Ys (PU3MUECKUE BEIMUYUHBI: SJIEKTPUUYECKUN 3apsi, 3JIEKTpUUYECKOoe IIOJIE,
HanpsHKEHHOCTD MOJIS, MOTEHLUAI, pa3HOCTh MOTEHIIUAJIOB; IIPU ONUCAHUU NPABHIILHO TPAKTOBATh
(bU3NYEeCKU CMBICIT MCTIOJIb3YeMbIX BEIHMYMH, UX 0003HAUCHUS U €IWHUIIBI; YKa3bIBaTh (HOPMYIIH,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BETMUMHY C IPYTHUMHU BEIINYHHAMU;

aHAJIM3UpPOBaTh (U3UYECKUE MPOLECChl M SBJICHUS, UCHOJb3ysd (U3MUECKUE 3aKOHBI U
MPUHLMIBL: 3aKOH BcemupHoro TsaroreHus, |, |l u Il 3akonsl HploToHa, 3aKOoH coxpaHEeHUS
MEXaHUYECKOH 3HEpPruu, 3aKOH COXPAHEHUS HMIYJbCa, MPUHLUI CYHNEPHO3ULMU CUJ, NMPUHLUI
paBHONPABUsI WHEPIHAIBHBIX CHUCTEM OTCYETA, MOJIEKYJISIPHO-KHHETHYECKYI0 TEOPHIO CTPOCHHS
BEIIIECTBA, ra30BBIC 3aKOHBI, CBSI3b CPEAHEN KHHETHYECKON YHEPTUHU TEIJIOBOTO JIBUKCHHUS MOJIEKYJI
¢ abCOIIOTHOM TeMnepaTypoil, epBbIil 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsiia, 3akoH KynoHa, @npu 3TOM pas3inyarh CIOBECHYK (DOPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BBIPAXKEHHUE U YCIOBUS (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIMIIBI JIEHCTBUS MAaIINH, TPUOOPOB M TEXHHUYECKUX YCTPOICTB;
pa3nuyarh yciaoBUs UX O€30MaCHOTO MCIIOJIb30BaHMs B TOBCEIHEBHOM KU3HM,

BBIMOJIHATE JKCHEPUMEHTHl 1O HCCIEAOBAaHHIO (U3NYECKUX SBICHUH U MPOIECCOB C
WCTIOJIH30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHHA, TIPH 3TOM (POPMYIMPOBATH TpobiIeMy/3a1aqy
W THUNOTE3y Y4eOHOrO SKCIIEPHMEHTa, COOMpaTh YCTAaHOBKY W3 TPEMIOKEHHOTO 000pYyI0BaHUS,
MIPOBOJIUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

OCYILIECTBIATH NPSMbIE U KOCBEHHBIE U3MEPEHUs (U3NUYECKUX BEJIWYMH, IPU 3TOM BHIOHUPAThH
ONITUMAIIBHBIA CITOCOO M3MEPEHHUs] W HUCIOJIb30BAaTh HM3BECTHBIE METONBI OIEHKH TOTPEIIHOCTEH
U3MEPECHU;

HCCIIEIOBAaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMHU BEIMYMHAMHU C HCIIOJIb30BAaHHEM MPSMBIX
U3MEPEeHU#, MpH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH pPE3yJbTAThl IOJy4YECHHOH
3aBHCUMOCTH (PH3MUECKUX BEIMYUH B BUIE TAOIUI] U TPAPHKOB, JAETATh BHIBOABI 10 pe3yJbTaTaM
WCCIIC/IOBAHHS,

coOmogaTh mpaBuia 0€30MacHOro TpyJda NpU TNPOBEACHUM MCCIEJOBAaHMH B paMKax
y4eOHOTr0  SKCIEpPUMEHTa, y4eOHO-HUCCIIEOBATENIbCKOM M NPOEKTHOM  JIEeATENbHOCTH ¢
WCTIOJIh30BaHUEM H3MEPHUTEIBHBIX YCTPOICTB U TaOOpaTOpHOTO 000PYIOBAHUS;

pemaTh pacu€éTHBIC 33/]a4 C SIBHO 33JJaHHOH (PM3NYECKON MOJIENBI0, UCIIOB3Ys (PH3UIECKre
3aKOHBl M TPHUHIUIBI, HA OCHOBE aHAIM3a YCJOBUS 3a/Ja4M BHIOMpPATh (PU3MUECKYIO MOJEIb,
BBIICNATh (hU3MYECKHE BEIMYMHBI U (OPMYJBI, HEOOXOTUMBIE A €€ pelleHHs, MPOBOIUTH
pacu€Thl U OLIEHUBATh PEAIbHOCTH MOIYYE€HHOTO 3HAU€HUs (PU3NUECKON BETUYMHBI;

pelmaTh KauyeCTBEHHBbIE 3aJaud: BBICTPAWBaTh JIOTMYECKH HENPOTUBOPEUUBYIO LIEMOUYKY
paccyXJIeHH ¢ ONOpOl Ha N3YUEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PH3UUECKUE SIBIICHHUS;



WCIOJIb30BaTh MPHU PEIIEHUU y4eOHBIX 3a7]ad COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOTHH
JUI  TIOMCKa, CTPYKTYpUPOBAHHs, HMHTEPIPETAllMM U MPEJCTaBICHUS Y4YeOHOW M HaydHO-
MOMYJISIPHON MH(DOPMAINK, OTYYSCHHON M3 pa3IMYHBIX UCTOYHHKOB, KPUTUYECKH aHAIU3HPOBATH
MoJIy4aeMyro HHGOPMAIHIO;

MPUBOJIUTH TMPHUMEPhl BKJIaJa POCCUICKUX U 3apyOexHBIX YUEHBIX-(DU3MKOB B pPa3BUTHE
HayKH, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

MCIOJIb30BATh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HU IS 00ecreueHus
0€30MacHOCTH IMPH OOpalleHnH ¢ TpUOOpaMu UM TEXHUYECKUMH YCTPONCTBAMH, JUIsI COXpaHEHUS
3J10pOBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpPY>KaIoLIeH cpeie;

paboTaTe B TpYIIE C BHIMOJIHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH, MIIAaHUPOBATH paboTy
TPYIIBL, PALMOHATIBHO  PACHPEACNATh OOSM3aHHOCTH W IUIAHUPOBATh  JIESTEIBHOCTH B
HECTAaHJApPTHBIX CHUTyalUsAX, aJ€KBAaTHO OIIEHMBATh BKJIAJ KaXJOr0 W3 YYaCTHUKOB TPYIIIBI B
pelieHre paccMaTpuBaeMon IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N HaumenoBanu KosnvyecTBo yacoB JJIeKTPOHHbIE
© e pa3meiioB H (uudpoBbIe)
n/ Becer  Konrpoanuel = IIpakruuyecku
TeM oOpa3oBaTejibHbIE
n 0 e padoThI e padoThlI
NMPOrpamMMblI pecypchbl
Paznen 1. PU3UKA U METO/JbI HAYUHOI'O ITIO3HAHMUSI
duszuka u
METOMBI bu6mmoreka [IOK
1.1 2 0 0 https://m.edsoo.ru/7f41bf7
HAy4HOTO )
IMO3HAHUA -
Wroro mo paszneny 2
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 KunemaTtuka 10 1 https://m.edsoo.ru/7f41bf7
2
bubmuorexa [JOK
2.2 JluHamuka 13 https://m.edsoo.ru/7f41bf7
2
3aKOHBI bu6mmoreka [IOK
2.3 COXpaHEeHHUs B 10 1 https://m.edsoo.ru/7f41bf7
MEXaHHKE 2
Wroro mo pazneny 33
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
OCHOBBI
MOTCKVISDHO- bubmuorexa [JOK
3.1 yip . 13 1 1 https://m.edsoo.ru/7f41bf7
KUHETHYECKOU 9
TEOpHUU B
OCHOBBI bubmuoreka [JOK
3.2 TEPMOJUHAMUK 13 1 1 https://m.edsoo.ru/7f41bf7
u 2
ArperatHble
COCTOSTHHSI bubmuorexa [JOK
3.3 BeIIeCTBA. 7 https://m.edsoo.ru/7f41bf7
dazoBrIe 2
TIePEXO/IbI
Hroro mo pazaeny 33

Paznea 4. JIEKTPOJJUHAMUKA



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

DIIEKTPOCTATUK

bubmuoreka [JOK

4.1 12 https://m.edsoo.ru/7f41bf7
: 2
ITocTosiHHBIH
AIEKTPUUYECKUI bubnnoreka [HOK
4.2 TOK. TOKH B 19 https://m.edsoo.ru/7f41bf7
pa3Iu4HbBIX 2
cpenax
Hroro no pazaeny 31
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO 102
YACOB IIO

[TPOT'PAMME
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
[
‘:;H Tema ypoka Beero Kourpoabuble IIpakTuyeckue i[:;:eﬂl/lﬂ :)Ig[?ai(();];fenbﬂme
padoThI padoThI pecypes:
1 ®du3nka — Hayka o npupoje. Hayunsie 1 0 bubnmoreka [JOK
METO/1bl TO3HAHUSI OKPYKAOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo ¢u3nku B GopMHPOBAHUHT
2 COBPEMEHHOI Hay4YHOI KapTUHbBI MHpa, B 1 0 0 bubmmorexa LOK
. . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeTbHOCTH JII0IeH
3 Mexanundeckoe aBrxeHrne. OTHOCHTEIBHOCTD 1 bubmuorexa [JOK
MEaHUYECKOro IBWKEHHUs. Tpaekropus https://m.edsoo.ru/ff0c3508
[lepemenienue, CKOPOCTh, yCKOPEHUE
4 MaTepuaIbHONW TOUKH, UX MPOEKIIMH Ha OCH 1
KOOpPJIMHAT.
5 PaBHOMEpHOE MPAMONMHENHHOE TBUKEHHE 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0c3620
5 ['padmku 3aBUCIMOCTH KOOPJAUHATHI, 1
CKOPOCTH, ITyTH U TIEPEMEIICHHS OT BPEMEHU
7 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnnorexka [JOK
JIBUKCHHE https://m.edsoo.ru/ff0c372e
['padmiku 3aBUCIMOCTH KOOPIMHATHI,
8 CKOpPOCTH, YCKOPEHHS, TIYTH, TIEpEeMEIICHUS 1
OT BpeMEHH
9 CBoOonHOe majieHne. Y CKopeHue 1 bubnmoreka [JOK
CBOOOJTHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
10 KpuBonunerinoe npmxenue. [[Brmxenue 1 bubmuorexa [JOK

MaTepUaIbHOW TOUKH 10 OKPYKHOCTH

https://m.edsoo.ru/ffOc3ada
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11 O606mmenue mo reme KunemaTtuka
12 KoHntpoinbHas padora nmo teme Kunemarnka
[IpuHnMnI oTHOCKUTENBHOCTH [ anumes.
13 HNuepunaneubie cuctemsl orcyera. [lepBsiit bubmiorexa LIOK
saxor HitoToma https://m.edsoo.ru/ffOc3be8
14 Macca tena. Cuna. [lpunuun cynepno3uuuu bubnnoreka HOK
CHUIL. https://m.edsoo.ru/ff0c3be8
15 Bropoii 3akon HeloToHa 1151 MatepraibHOM
TOYKH
16 Tpertuit 3akoH HproTOHA 17151 MarepuaabHbIX bubnuorexa [JOK
TOYEK https://m.edsoo.ru/ffOc3be8
17 3aKOH BCEMUPHOIO TATOTEHUS. bubmorexa LIOK
https://m.edsoo.ru/ff0c3d00
18 Cuna TspKecTH
19 ITepBast KocMHYECKask CKOPOCTh
0 Cummmyron. B T O
21 Bec Tena
22 Cuina tpenust. KoaddummenT tpenus. ngi;;fg;gﬁﬁf 0C3F76
93 Cuiia COnTpOTUBIICHUS TPH JIBI)KCHUU TeJla B
YKUJKOCTH WJTH Ta3e
[TocTynarensHOE 1 BpaliareabHOE ABUKCHUE
24 a0COMIOTHO TBEPOTO TesNa. MOMEHT CHITBI. bubnmoreka [JOK
[Iimeqo cunbl. YciioBUs paBHOBECHUS TBEPAOIO https://m.edsoo.ru/ff0c41a6
Tena
25 Pemenue 3agau no reme Jlunamuka.
26 HMiynbsC MaTepHaIbHONW TOYKH, CUCTEMBI bubnmoreka [JOK
MaTepHalbHbIX TOUEK. IMIynbC cUIIbI. https://m.edsoo.ru/ff0c43d6
27 3aKOH COXpaHEHUsl UMITYJIbCa



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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28

PeaxkTuBHOE NBUKEHUE

29 PaboTa 1 MOUTHOCTH CHITBI. bubmmorexa [TOK
https://m.edsoo.ru/ff0c4502
Kunernueckas sHeprusi MaTepuaibHOU
30 Touku. Teopema 06 M3MEHEHUN
KMHETUYECKOU SHEPrUuu
[TorenuunanbHast sueprus. [lorennuanbHas
31 SHEPrHs ynpyro aeGopMupoBaHHON bubmmorexa [JOK
https://m.edsoo.ru/ffOc461a
PYKHUHBL.
39 [TorenuuansHas sHEprus Tena BOIU3U
MOBEPXHOCTU 3eMJIN
[ToTennuanbHble 1 HETIOTEHIIUATBHBIE CHIIBI.
33 CBs13b pabOTHI HEMOTCHIIMAIBHBIX CHII C bubnunoreka [JOK
M3MEHEHUEM MEXaHUYECKOWM SHEPTrUn https://m.edsoo.ru/ff0c478c
CHUCTEMBI Tell
34 3aKOH COXpaHEHUs1 MEXaHUYECKON IHEPTrUn
JlaGopaTtopHas pabota «MccnenoBanue cBsizu
35 paboThI CHIIBI C U3MEHEHHEM MEXaHHUYECKOM
SHEPTUU Tella Ha MPUMEPE PACTIKEHUS
PE3UHOBOIO KI'yTa»
36 OcHouble nosioxxkernst MKT u ux onbITHOE
000CHOBaHHE.
37 bpoynoBckoe nemxkenue. Auddysus
38 Macca monekyn. KonnuecTBo BemiecTsa.
[Toctosinnas ABoraapo
39 TermoBoe paBHOBecue. TemnepaTypa u e€
n3mepenue. [llkana remneparyp Llenbcus
40 Wneanpuerii raz 8 MKT. OcHOBHOE bubmuoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
41 AOlcomoTHas TeMIiepaTypa Kak Mepa cpeaHei bubnuoreka [IOK



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4fde

KUHETUYCSCKOM OHCPIUur ABHUKCHUSA MOJICKYII.

https://m.edsoo.ru/ffOc511e

42 VYpasuenue MenneneeBa - Knaneitpona
VYpox - uccienoBanue OnpeaesieHne MacChl
43 BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE
U3MEpEeHUI 00beMa KOMHATHI, IaBIICHUS U
TeMIepaTypbl B HEil
44 3akoH JlanbToHa. ["a30BbIC 3aKOHBI
45 H3omporieccsl B HI€ajIbHOM rase Bubmorexa ITOK
P https://m.edsoo.ru/ff0c570e
46 I'padpuaeckoe npeacraBaeHUE U30MPOIIECCOB
47 0O606mmenue o reme OcHoBel MKT
48 KonTponbnas pabota no teme OcnoBst MKT
BHuyTpeHHss s3HEpPTrUs TEPMOJIUHAMUYECKOU
yIP P N P bu6mmoreka [IOK
49 CHUCTEMBI M CTIOCOOBI €€ U3MEHEHHS.
https://m.edso00.ru/ff0c5952
KonuuecTBo TeminoTs! u padora.
50 BuyTtpenHss sHeprusi 0IHOATOMHOTO Ta3a
51 Bunae! renonepenaun bubmmorexa [JOK
A pel https://m.edsoo.ru/ff0c5c36
VnenbHas TEINIOEMKOCTh BEIIECTBA.
52 KonuuecTBo TEmIOTHI py TEIIoNepeave bubmmorexa [TOK
. p petatie. https://m.edsoo.ru/ff0c5c36
AnrabaTHBIN mporecc
53 JlaGopatopHas pabota M3mepenue ynenbHou
TEIJIOEMKOCTH
54 ITepBrIii 3aK0H TEPMOAUHAMUKHA bubmmorexa [TOK
p p https://m.edsoo.ru/ffOc5efc
55 IIpuMeHeHne nepBoro 3aKoHa
TEPMOJMHAMUKH K U30TpoIleccam
HeoOpaTtumocTh npo1ieccoB B MpUPOIE. bubnmoreka [JOK
56 .
BTopoii 3ak0H TepMOJIUHAMUKHI https://m.edsoo0.ru/ff0c6230
o7 [Tpunuun nevictus u KII1 TermnoBoit bubnmoreka [JOK



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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MallUHbI https://m.edsoo.ru/ff0c600a

58 [uxn Kapuo u ero KITJ]

59 DKOJIOTUYecKre MpoOIeMbl TEIIOHEPTETHKI

50 O6o06maromuii ypok « OCHOBBI bubnnoreka [HOK
TEPMOJUHAMUKN https://m.edsoo.ru/ff0c6938

61 KonTtponbHas padora no Teme «OCHOBBI bubmumoreka [IOK
TEPMOJIUHAMUKH https://m.edsoo.ru/ff0c6a50

62 [TapooOpazoBaHue 1 KOHEHCAIHS. bubnuorexa [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6

63 AOCOI0THAS M OTHOCUTEIbHAS BIAXKHOCTh bubnnoreka [JOK
BO31yxa. Hacelennslil map https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrammueckue u

64 amop¢HbIe Tena. AHU30TPONUS CBOWCTB bubmmorexa LOK
kprcTanio. KIIKHE KpHCTAIIEL https://m.edso0.ru/ff0c65f0

65 CoBpeMeHHbBIE MaTepHaIIbI

66 IInaBnenue u Kkpucramusanus. Y gebHas bubnnoreka [JOK
TerutoTa masneHus. Cyonumanus https://m.edsoo.ru/ff0c6708

bubnnorexka [JOK

67 YpaBHeHHEe TEMI0BOroO OanaHca https://m.e dsogru 11066820

68 [TpakTHKyM pelieHus 3a/1a4 Ha ypaBHEHUE
TEIUIOBOTO OanmaHca

69 DnekTpu3arus Tei. DISKTPUISCKUH 3apsi. bubnmoreka [JOK
JIBa BH1a DIIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ffOc6bcc
[IpoBOaHUKY, TUITEKTPUKH U

70 H(f)HyHSOBO,Z[I;I/}IIKI/I. 3aK(I:H COXPaHEHHUS bubmmorexa LIOK

https://m.edsoo.ru/ffOc6bcc

JEKTPUYECKOTO 3apsia

71 BsaumogneiictBue 3apsaaoB. 3akoH Kynona. bubnnorexka [JOK
ToueuHbIl MIEKTPUIECKUN 3aps]T https://m.edsoo.ru/ffOc6ced

72 Pemenue 3amay mo teme 3akon Kynona

73 Hanpsik€HHOCTD AJIEKTPUUECKOTO MOJIS. bubnmoreka [JOK



https://m.edsoo.ru/ff0c600a
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[IpuHLHUI CynEPIIO3ULINH SIIEKTPUYECKUX
nosiel. JInaum HanpsKEHHOCTH

https://m.edsoo.ru/ff0c6df2

74 Pemenue 3amau no reme HanpsokeHHOCTD
Pabota cuit 3eKkTpocTaTHuecKoro moJisi. bubnmoreka [JOK
75
ITorennuman. Pa3HoCTh MOTEHLIMATIOB https://m.edso0.ru/ff0c6f00
IIpoBOIHMKY U TUATIEKTPUKH B
76 SHI)CKTpl([)CTaTI/I‘-IeI([JKOM HOFJ)IC. bubmmorexa [TOK
https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MPOHUIIAEMOCTb
N bubmuorexa [JOK
" dunexrpomiocts. Konzencarop https://m.edsoo.ru/ff0c7126
78 DNEeKTPOEMKOCTD MJIOCKOTO KOHEHCATOPA. bubnnoreka [JOK
DHeprusi 3apsHsKeHHOT0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
79 JlaGoparopnas pabora "M3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa'
[IpyuHIHMI 1ENCTBHS U IPUMEHEHHE
80 KOHJIEHCATOPOB, KOMMMPOBAIHHOTO amnmapara,
CTPYHHOTO MIPUHTEPA. DIEKTPOCTATUUECKAS
3aIuTa. 3a3eMJIeHHE AIEKTPOIpruOopoB
81 DIIEKTPUUECKHI TOK, YCIOBHS €0
cymiectBoBaHuA. [[0CTOSHHBIN TOK.
82 Cuia Toka. Hanpsixenue. ConpoTuBiieHue.
3akon OMa aJig y4acTka 1enu
83 ITocnenoBarenbHOE, MAPATIIETBHOE, bu6mmorexa [IOK
CMEIIIAHHOE COEIMHEHNE POBOIHUKOB. https://m.edsoo.ru/ff0c74f0
84 [IpakTukym pemenus 3anad no reme Busl
COCTMHEHUH TIPOBOTHUKOB
85 JlaGopatopHas pabota N3yuyenue
CMEIIaHHOTO COEIMHEHUS PE3UCTOPOB
86 PaboTta 1 MOIITHOCTB ANMEKTPUIECKOTO TOKA bubmmorexa [TOK

https://m.edsoo.ru/ff0c7838
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87

3akoH J[xoyns - Jlenua

88

KOpOTKOG 3aMbIKaHUE

89

JlaboparopHuas pabora U3mepenue 31C
HNCTOYHHKA TOKAa U €TI0 BHYTPCHHCTO
COIIPOTUBJICHHUA

90

91

O6o6mmarmuii ypok mo teme [locTossHHBII
TOK

Kontponbnas pabota no reme [locTosHHBIIM
TOK

92

DNeKTpOHHAs! TPOBOAMMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTb COTIPOTHUBIICHUS
METAJVIOB OT TEMIIEPATYPHI.
CBepXnpoBOAUMOCTh

93

94

95

96

OnexTpuueckuil Tok B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITyYKOB

[TomynpoBoIHUKH, UX COOCTBEHHAs U
npuMecHasi MpoBoauMOocTh. CBoicTBa p—N-
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI

DNEeKTpUYECKUI TOK B pacTBOpax U
paciuiaBax 3JE€KTPOJIMTOB.
DIIEKTPONUTHYECKAsT JUCCOLHAITHS.
DIIEKTPOIIN3

3akoH OMa 1J1s TOJTHOM (3aMKHYTOM )
ANEKTPUUECKOM 1IeTH.

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc84ae

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

97

DJIEeKTPUYECKUI TOK B razax.
CaMOCTOSTENbHBIA U HECAMOCTOATEIIbHBIN
pazpsaa. Monnus. [1na3zma

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c84ae

98

DnekTpudeckue mpruOOpbl U YCTPOMCTBA U UX
pakTHIeckoe npuMeHenue. [Ipasuina
TEXHUKHU 0€30I1aCHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0c86fc
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99 [IpakTkyMm pelieHus 3aaad 1o TeMe 1 bubnuoreka [IOK
DJIEKTPUUECKHI TOK B Pa3JIMUHBIX Cpeaax https://m.edsoo.ru/ff0c88be

100 PesepBHbIi ypok. O000IIarONIMil YPOK 110 1 bubnnoreka HOK
temaM 10 knacca https://m.edsoo.ru/ff0c8c56

101 Peseprublit ypok. O000maronuii ypok mo 1 bubmumoreka [IOK
teMmaMm 10 knacca https://m.edsoo.ru/ff0c8f6c
PesepBHeIil ypok. O000Iar0OMUN ypOK 1O

102 1
temam 10 knacca

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 10 kimace/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakuueit [lapdentreBoit H.A., AkunonepHoe ooiiectBo «M31aTE€nbCTBO
«IIpoceemenue»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

®dusuka, 10 knacc/ Makumes I'.5., byxosues b.b., Corckuit H.H. ox
penakiueii [TapdpentreBoit H.A., AkuimonepHoe o61mecTBo «31aTenbcTBO

«IIpocsemenue»

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Enunas xomekius mudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB

Poccuiickast DnekTpoHHas IKoIa

O0P no ¢usuke

Knacchas gusuka
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