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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO ypOBHS HAa YpOBHE CpEIHETro oOmmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHHHA M TpPeOOBAaHMH K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTenbHOW mporpamMmel, mpenctaBieHHbix B DPI'OC COO, a Takke ¢ yd€ToMm
¢benepanpHOi pabouell MporpaMMbl BOCIIUTAHHS H KOHLEHIMH ITPENOJaBaHUs y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX oOpraHm3anusax Poccuiickoit  dexpepanuu,
peayn3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HayyHOU kapTuHbI Mupa oOyuatomuxcs 10—11 kmaccoB npu oOyueHuu ux usmke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Mojixoa. [Iporpamma no gpusuke cOoTBETCTBYET
tpeboBanusM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pe3ynpraTaM OOydeHHus, a TaKXKe YYUTHIBAET HEOOXOJMMOCTb pealu3allud MEXIPEIMETHBIX
CBsA3€M (PU3MKM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Hell ompenensiorcs
OCHOBHbIE 1I€JIM U3y4eHUs PU3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (U3MKU: JMYHOCTHBIE, METalpeAMETHbIe, NpeaMEeTHbIEe (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYyEMbIE PE3yJIbTaThl OCBOCHUS Kypca (pU3uKu Ha 6a30BOM YpOBHE, B TOM YHCIIE

MpeIMETHBIEC Pe3yabTaThl MO roJiaM O0yUYEeHHUS;

e cojepxaHue yueOHoro npeamera «Pusnkay no rogam oOydeHusl.

®dusnka Kak HayKa 0 HauboJiee 00IMMX 3aKOHAX MPUPOJIBI, BHICTYIIAs B KaUeCTBE YU4EOHOTO
IpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIH BKIJIaJ B CHUCTEMY 3HaHUIl 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GUBHKA — CHCTEMOOOpa3yIOMMUA JJIsi €CTECTBEHHO-HAyYHBIX YUYEOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUHN, U3y4aeMbIX
xuMueHr, Ouonoruel, gusmdyeckoi reorpadueir m actpoHoMuen. Mcnonb3oBaHuE W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUN OMpeleNsieT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe SHEpPreTuKH, TPaHCIOPTa, OCBOEHHUS KOCMOCA, IOJIYYEHHS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yueHue pU3nku BHOCUT OCHOBHOM BKIIAJl B
(bopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSITH HAYYHBIH METOJ MO3HAHUS TPU BHIMIOJHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUIA.

B ocHoBy kypca pu3uku 11 ypoBHA cpefHero olmiero oOpa3oBaHus MOJIOKEH P UACH,
KOTOpbIE MOKHO PacCMaTPHUBATh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepual U3 BCEX pa3/ieloB (U3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOH, TaK U
COBpEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepuall Kypca GU3NKA 00beAUHEH BOKPYT
¢u3nueckux Teopuil. Beaymum B Kypce sBisercs (OpPMHpPOBAHHE MPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BELIECTBE U IOJIE.

Hoes cymanumapusayuu. E€ peanuzanus npeanoyiaraeT UCMOIb30BAHUE TYMaHUTapHOTO
noTeHIuana Gu3nyeckoi HayKu, OCMBICIEHUE CBA3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaKk)Ke ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMU MpoOIeMaMHu.

Hoes npuknaonoi nanpasnennocmu. Kype GuU3nku npeamnonaraet 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes sronocuzayuu peanusyercs IOCPEICTBOM BBEJICHHUS 3JEMEHTOB COJEpKaHus,
MOCBSIIEHHBIX SKOJIOTHYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHbI C pPa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYKJICHHS MPOOJIEM paIllHOHAIEHOTO MTPUPOIONIOIB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

Crep)XHEBBIMU 3JIEMEHTaMU Kypca (U3MKM Ha ypOBHE CpEIHEro ooOuiero oopazoBaHUs
ABIISIIOTCS (pu3UUecKue Teopur ((hopMHpOBaHHE NPEACTABICHHA O CTPYKType MOCTPOSHHS
¢u3nveckoil Teopuu, poiM (PyHIAMEHTAIBHBIX 3aKOHOB W TIPUHIMIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O IMPHPOJIE, TPaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONMHMCAHHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IPOLIECCOB).

CucTeMHO-IEITETLHOCTHBIN MOIX0A B Kypce (H3UKU peasu3yeTcs MPEkKIe BCETo 3a CUET
OpraHu3aIluy SKCIIEPUMEHTAIFHOU NesTeTbHOCTH oOydatommxcs. [[ins 6a30Boro ypoBHsS Kypca
(GU3UKH — ATO KCHOJH30BAHME CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB U
ab0paTOpHBIX pabOT, KOTOphlE B TporpamMme Mo ¢Gu3nKe OObEIWHEHBI B OOIIMI CIIHCOK
YUEHHUECKUX TPAKTHUYECKUX padoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MPOBOJIMMBIX ISl KOHTPOJS M OIIEHKH, OCYHIECTBIISIETCS YYaCTHHKAMH OOpa30BaTENbHOTO
rpolecca UCX0s U3 0COOCHHOCTEH IUIAaHMPOBAHMS U OCHAIleHHs kabunera gusuku. [lpu sTom
o0ecrieunBaeTcsl OBJIAJCHHE OOYJYAIOIMIMMHUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIIE/IOBAaHUSI 3aBUCHUMOCTEH (U3NYECKUX BEIMYMH M TIOCTAHOBKY OITBITOB IO TIPOBEPKE
MIPEUTOKEHHBIX THUIIOTE3.

Bonpmoe BHUMaHuE yAeTsSeTCs PENICHUIO PAacUETHBIX W Ka4eCTBEHHBIX 3amad. [Ipu sTom
JUIA pacYETHBIX 3a7a4 MPUOPUTETOM SIBJISIFOTCS 3aJ1a4M C SIBHO 33/1aHHOM (hH3HUecKoil MOJIenblo,
MO3BOJISIIOIINE TPUMEHSATh W3YUYEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJIHOTO paszena
Kypca, TaK U UHTErpupys 3HaHUS U3 Pa3HbIX pa3aeioB. [ KaueCTBEHHBIX 3aJ1au MPHOPUTETOM
SBISIOTCS 3a/laHusl Ha OOBSCHEHHWE NpPOTeKaHWs (QU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolen >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM ISl CUTYallud TMPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBaHmsiMu DPI'OC COO K MarepuanbHO-TEXHUYECKOMY
obOecnieueHn0 ydeOHOro rmnpoiecca 0a30BbI YpOBeHb Kypca (U3MKHM Ha YpPOBHE CPEIHEro
oOuiero o0pa3oBaHUs JOJKEH M3Y4aTbCs B YCIOBUSX MPEIMETHOrO KaOWHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0IuMOe JabopaTopHOe 000PYIOBaHHE [Tl BHIOJHEHUS YKa3aHHBIX
B IporpaMMe MO (HU3UKE YYCHHYECKHX TMPAKTUYECKUX pPabOT U JIEMOHCTpPallMOHHOE
obopynoBaHue.

JlemoHcTpamoHHOe obOopynoBaHue (GOpPMUPYETCS B COOTBETCTBHH C IMPUHIMIIOM
MUHUMAaJIbHON TOCTATOYHOCTH M 00ECIeYHBAET MOCTAHOBKY MEPEUYUCICHHBIX B MPOrpaMMe IO
(Gu3MKe KIIOUEBBIX JEMOHCTpAIUi A WCCIEJOBaHHS HM3y4aeMbIX SIBJICHHUA U IPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHH.

JIaGopaTtopHoe 00OpyAOBaHHE Al YYEHHYECKHX IMPAaKTHUYECKHX paboT (opMHupyeTcs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M oOecreuuBaeTcss B pacdyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TemaTndyeckue KOMIUIEKTHI J1TaDOpaTOPHOTO OOOpYJOBaHUS JOJKHBI OBITh
MIOCTPOEHBl HAa KOMIUIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE IM(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH IIENISIMH U3Yy4eHHsI (PU3UKH B 00111eM 00pa30BaHUM SIBISIOTCS:

e (opMupoBaHME HHTEpPeca M CTPEMJIEHHS OOYy4alolIMXCs K HAay4YHOMY H3YyUCHHIO

MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



pa3BUTHE TPEACTABICHUH O HAaydyHOM METOJe TO3HaHuSA U (HOpMUpPOBAHHE
UCCIIEI0BATENILCKOTO OTHOIICHUS K OKPY)KAIOLIUM SIBIICHUSIM;

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

(dbopmMupoBaHHe yMEHHIH OOBSICHATH SIBICHHS C UCTIOIB30BaHNEM (PU3HUECKUX 3HAHUH U
HAYYHBIX JI0Ka3aTEIIbCTB;

(dbopMupoBaHHe NMPECTABICHUN O PO (PU3HMKH VI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTibKkeHHe STHX IIeJiell o0ecrednBaeTcsl pelIeHueM CIEAYIOIUX 3a/1ad B IpoIecce
M3y4YeHus Kypca GU3HKH Ha YPOBHE CPETHEro 00IIero 00pa3oBaHus:

MpHOOpeTEeHNe CUCTEMBI 3HAHUM 00 OOIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAs MEXaHUKY, MOJIEKYISIPHYIO (PU3HUKY, JEKTPOAUHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

(¢bopMHUpOBaHME YMEHUN MPUMEHATH TEOPETUYECKUE 3HAHUS i OOBSCHEHUS
(¢u3nuecKux SBJIEHUH B MPUPOJE U A HPUHIATHUS TNPAKTUYECKUX pEIIeHUN B
MMOBCETHEBHOM KM3HU,

OCBOEHHE CIOCOOOB pElHIeHUs pPAa3IMYHBbIX 3aJad C SIBHO 3aJaHHOM (u3nueckoit
MOJIENIbIO, 3a/ay, TO0JIpa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO3JaHue (U3HYECKOU
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1a4H;

MOHMMaHHe (U3NYECKUX OCHOB M IPHUHLHUIIOB ACUCTBUS TEXHHUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIAZICHUE METOJAMH CAaMOCTOSITENIHOTO IJIAHUPOBAHUS U MPOBENCHUS (PU3NYECKUX
OKCIEPUMEHTOB, aHalIM3a W  UHTEpHpeTaluuu  UHPOpPMALUHU,  ONpEAeIeHus
JOCTOBEPHOCTH MOIYYEHHOTO PE3YyNbTATa;

CO3/IaHUE YCIIOBUH JJI1 Pa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIbCKON, TBOPUECKOM
JESITEIILHOCTH.

Ha usydyenue ¢usuku (6a30BbIii YpOBEHb) Ha YpOBHE CpeAHETO oOIIero oodpazoBaHUS
otBoautTcs 136 yacoB: B 10 kimacce — 68 wacoB (2 vyaca B Heaento), B 11 kimacce — 68 yacoB (2
yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o pusnke nepeyeHs 1abopaTOPHBIX U MPAKTUYECKUX paboT
SBJIIETCS PEKOMEHIOBAHHBIM, YUYMTEIb JENaeT BHIOOP MPOBEACHHS J1a0OpaTOPHBIX paboT U
OTIBITOB C YYETOM UHIUBUAYAIBHBIX 0COOCHHOCTEH 00yYaroMIHXCs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. HayuHele MeTonsl mo3HaHUsA OKpyxarouero mupa. Poib
SKCTIIEPUMEHTA M TEOPUH B MPOIECcCe TIO3HAHUS MTPUPOJIBL. DKCIEPUMEHT B (PU3UKE.
MonenupoBanue (pU3NYECKUX SBICHUNA M mpolieccoB. Haydnsie rumote3sl. Ousndeckue
3aKOHBI U TeOpUH. | paHUIIBI MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpUHITUIT COOTBETCTBUSI.
Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuUKeHHE. OTHOCUTEIBHOCTh MEXAaHWYECKOro ABWKeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsii CKOPOCTh, MTHOBEHHAss CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMU HAa OCHU CUCTeMBbI KoopauHaT. CloKEHHE TePEeMEIICHIA 1
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIWKEHUE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEIICHUS MaTEPUAIIBHOW TOUKU OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxeHue. J[[BkeHMEe MaTepUAbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTb, JIMHEHHas CKopocTh. I[lepuon u
yactoTa oOpameHus. LleHTpocTpeMutenbHOe yCKOPEHHE.

TexHuueckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: CIUIOMETp, JABUKECHHUE
CHapsJ0B, LIEMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, UIUTFOCTPALIUSI KHHEMAaTUYECKUX XaPAKTEPUCTUK JIBHKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrxkeHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH npu JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEAEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MYTAMH,  TNPOMACHHBIMH  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMpPHU PABHOYCKOPEHHOM JBWXEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHUS MIAPUKaA B BA3KOM KUJIKOCTH.
N3ydenue nBuxkeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Junamuxa

[Ipunnun otHocurenbHOCTH ['anuiies. [lepsoiii 3akoH HproToHa. MHEpIIMaNbHBIE CHCTEMBI
oTcuyéra.



Macca Tema. Cuna. Ilpunmun cynepno3unmu cui. Btopoit 3akon HproTtona st
MaTtepuanbHOM TOUKHU. TpeTuid 3akoH Hpr0TOHA [1711 MaTe€pUalbHbIX TOYEK.

3akoH BcemupHOTO TAroteHus. Cuna tsbkectu. [lepBas kocMudeckasi CKOPOCTb.

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

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHusi, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHsI CKOJIBKEHUS U cuiia TpeHus nokos. Koaddumment tpenus. Cuiia conpoTHBIICHUS
MIpU ABMKECHUU TeJIa B )KUJKOCTHU WJIH Tase.

[TocTynarenpHo€ 1 BpamiareabHOE ABUKEHUE aOCOIIOTHO TBEPIOTO TENa.

MoMEHT cuabl OTHOCUTENIBHO OcCU BpaileHus. llnedo cunbl. YcinoBus paBHOBecHs
TBEPAOTO Tea.

TexHuueckre YCTPOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: TMOIIIUITHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEN.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT JehopMaliuu.

HesecomocTts. Bec Tena npu yCkOpeHHOM NOAbEME U TTaICHUH.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHMSI.

VYcnoBust paBHOBecUd TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka Mo HaKJIOHHOM TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIIMX B NPYXUHE M PE3NHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl cOXpaHeHUs 6 MEXAHUKE

Nmiynsc MaTepualibHON TOUKH (TeJa), CUCTEMbl MaTEepUaIbHBIX ToueK. MMmynbe cuiibl u
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE NBHKEHUE.

PaboTa cunpl. MOIIHOCTE CHJIBI.

Kunernueckass sHepruss mMaTepuanbHOW TOYKU. TeopeMa 00 HM3MEHEHHHM KHUHETHYECKOU
SHEPrUH.

[ToTenmmaneHas sueprus. [loTeHnuansHas s3Heprus ynpyro aeGopMupoBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3EMIIH.

[ToTeHnManpHble W HEMOTEHIUAIbHBIE CUJbl. CBsI3b Pa0OTHI HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUsI MEXaHUYECKON SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckre yCTpoONCTBAa U INPAKTUUECKOE NPUMEHEHHE: BOJOMET, KOMEpP, NPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexon mOTEHIUATBLHONM YHEPTUU B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



N3yuenne aOCOIMIOTHO HEYNPYroro yaapa C IOMOUIIbIO JBYX OJWHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C U3MEHEHHEM MEXAaHHMUYECKOW SHEPruu Tella Ha
IIPUMEPE PACTSIKEHUS] PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoaekysipHas puznka 1 TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-KMHETHUYECKON TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
BbpoynoBckoe nBmxkenue. Huddysus. Xapakrep HBIKCHHS ¥ B3aUMOJCHCTBUS YaCTHIL
BemecTBa. MoJieJlM CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX Tel M OOBIACHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE AITUX Mojened. Macca u pasMepbl MoJsiekysl. KonndecTBo BemiecTsa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenscus.

Mogens uneanbHoro rasza. OCHOBHOE YpaBHEHHE MOJEKYJISAPHO-KHHETUYECKON TEOpUur
UJeaNbHOTO Ta3a. AOCONIOTHAs TeMmIlepaTypa Kak Mepa CpeIHEeW KHHETHYECKOW OJHEepruu
TEeIIOBOro ABWKEeHHS dactul rasa. Illkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenune MenneneeBa—Knaneiipona. 3akon [lanprona. M3omporecchl B MACATLHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BeIlecTBa. | 'paduyeckoe mpeacTaBIeHHe U30TPOIECCOB: N30TEPMa,
n30x0pa, u3obapa.

Texnudeckue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHHE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbpIThl, JOKa3bIBAIOUIME JUCKPETHOE CTPOEHME BellecTBa, ¢ororpaduu MoKy
OPraHM4YeCKUX COCTMHECHUMH.

OmnbrTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHNE MEXMOJIEKYISIPHOTO B3aUMOICUCTBUSI.

Mogenb, WUTIOCTPUPYIOLIAsk IPUPOLY JABJICHUS ra3a Ha CTEHKHU COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UICATBHOIO Ia3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHHi 00béMa
KOMHAaThI, JaBJICHUS U TEMIIEPATYPhl BO3AyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMy COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonuHamuueckas cucrema. BHYTpeHHsAsT 3HEprusi TEPMOJUHAMUYECKOM CUCTEMBI U
crocoObl e€ m3meHeHus. KonmndyecTBo TemioTsl U paboTa. BHYTpeHHAS sHEprus 0JHOATOMHOTO
UJeanbHOTO ra3a. Buael Ternonepenayu: TEMIONPOBOAHOCTb, KOHBEKIMUS, U3JTydYEHUE. Y JelIbHAast
TETI0EMKOCTD BellecTBa. KoanuecTBo TEmIOTHI pH TEIUIONEepeaaye.

[Tonsitne 006 ammabGatHOM mporecce. IlepBeiit 3akoH TepmoauHamuku. [IpuMmeHneHue
MIEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccaM. [ padudeckas mHTepIpeTaius padoThl rasa.

Bropoii 3akon TepmMoanHaMuku. HeoOpaTuMoCTh MpoIieccoB B MPHUPOIE.

TennoBbie MamuHbL. [IpuHIUTIBL AeiicTBUS TeMIOBbIX MaluH. [IpeoOpa3oBanust SHEPTUU B
TeruoBbIX MamuHax. Koadduument nonesnoro aeiictBus teruioBoit Mammubel. [{ukn Kapho u
ero K03 QUIMEHT MOJIE3HOTO JeHCTBUS. DKOJIOTHIECKHUE MTPOOIEMBbl TETIOIHEPT € THUKH.

TexHuueckre yCTpOWCTBA U NPAKTUUYECKOE TMPUMEHEHHE: JBUraTeilb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

N3MmeHeHne BHYTpPEHHEH SHEPrud Tela MPU COBEPIICHUU pPabOTHI: BBUIET MPOOKH W3
OYyTBUIKM TIOJl JIEHCTBHEM C)KaTOro BO3JyXa, HarpeBanue s(pupa B JaTyHHOU TpyOKe IyTEM
TpeHusl (BUICOAEMOHCTpAIHS).

W3menenue BHyTpeHHEN aHepruu (TemmepaTypbl) Tea Ipy Terionepeaaye.

OmnbIT N0 aguadaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3IYITHBIM OTHUBOM).

Mogenu nmapoBoit TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPAHUsI, PEAKTUBHOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Dazosvie nepexoovl

[TapooOpazoBannie u KoHAeHcarus. Mcmapenue wu  kuneHue. AOCONIOTHasT U
OTHOCHTEJIbHAS BJIAXKHOCThH Bo3ayxa. HacklmeHHbIN nap. YaenbpHas TEIioTa napooopa3oBaHusl.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

TBépnoe Teno. Kpucramnmuyeckue u aMmopdHbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue kpuctamiasl. CoBpeMeHHble Marepuaibl. [lnaBieHue M KpucTaliu3anus. Y jaeiabHas
TeruioTa miasneHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OajiaHca.

TexHudeckne yCTpOWCTBA M TMPAKTHYECKOE TPUMEHEHHUE: TUTPOMETP M TICHXPOMETD,
KaJJOpUMETP, TEXHOJIOTUM TIOJY4YEHUsS COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHM>KEHHOM J1aBIICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus ¥ MJIaBiIeHHs KPUCTAIIMYECKOTO BELIECTBA.

JleMOHCTpaIusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 0THOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pasznen 4. diiekTpoauHaMHuKA

Tema 1. Dnekmpocmamuka

OnekTpu3anusi Tell. OJEKTpUYecKuid 3apsa. JIBa BuIa 53IEKTpUYECKHUX —3apsiioB.
[IpoBOAHMKH, AUBIEKTPUKHU U TIOJYIIPOBOJHUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

B3aumopeiicteue  3apsipoB.  3akoH  Kymona. TodeuHblil  3iieKTpUYecKHil  3aps.
Onekrpuyeckoe mnoje. HanpsxEHHoCTh anekTpudeckoro mnons. IlpuHiun cynepno3unuu
ANEKTPUYECKUX MoJiel. JINHNY HanpsyKEHHOCTHU AJIEKTPUYECKOTO TOJIA.

PaGora cun oanekrpocraruyeckoro mousia.  [loTenmman. Pa3HOCTH HOTEHIMANOB.
[IpoBOHUMKH U TUATIEKTPUKHU B MIEKTPOCTATUYECKOM TOJIE. J{MdIIeKTpriecKas IPOHULAEMOCTb.

OnekrpoéMkocTb. KonaeHcatop. DIeKTpOoEMKOCTh IUIOCKOTO KOHJAEHCATOpa. DHEPrus
3apsKEHHOI0 KOHJEHCATOPA.

TexHuyeckue yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHHUE: DBJIEKTPOCKOIL, JIJIEKTPOMETD,
ANIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE JJIEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyWHbIN IIPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUIT JEHCTBUSA dJIEKTPOMETPA.

B3anmoneicTBue HadIEKTPU30BAHHBIX TE.



DNEKTPUUECKOE MOJIE 3apSKEHHBIX TEJl.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM IOJIE.

DnexTpocTaTHuecKas 3allluTa.

JIUDIIEKTPUKH B IEKTPOCTATHUECKOM II0JIE.

3aBUCUMOCTD  AJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMIAAM  IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U IUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsH>KeHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEeKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHMS AJIEKTPUUECKOTO TOKa. MICTOUYHWKH TOKa.
Cuna Toxka. [TocTOSTHHBIN TOK.

Hamnpspkenue. 3akon Oma 1t ygacTka 1emn.

DnexTpuyeckoe COINPOTHBJICHUE. YaensHoe COTIPOTUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anexktpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTB AIEKTPHUYECKOTO TOKA.

DNEeKTPOABMIKYIAsI CHJIAa M BHYTPEHHEE COMTPOTUBIICHNE UCTOYHUKA TOKa. 3akoH Oma Jist
MOJTHOM (3aMKHYTOM) AJIeKTpuIecKkoi nenu. KopoTkoe 3amMpIikaHue.

DNeKTpOHHAs MTPOBOJUMOCTD TBEPIBIX METAUIOB. 3aBUCUMOCTD COITPOTUBIICHUSI METAJIJIOB
oT Temmeparypbl. CBepXIpOBOIUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonynpoBoanuku. CoOcTBeHHass W NPUMECHAs MPOBOJUMOCTH IOJYIIPOBOJIHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

DJIEKTPUYECKHII TOK B PacTBOpAX M paciulaBax 3JICKTPOJIUTOB. DJIEKTPOJUTHYECKAS
JUcconManus. JIEKTPOIU3.

DIIEKTPUYECKHI TOK B razax. CaMOCTOATENIbHBIN M HECAMOCTOSITENIbHBIN pa3psa. MoaHus.
[Tnazma.

Texuuueckne ycTpoilcTBa W MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, HMCTOYHHMKHM TOKa, 3JEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP COMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPbHl U (OTOPE3UCTOPHI,
MIOJIYIPOBOIHUKOBBIH IMOJ1, TallbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

3aBUCHUMOCTh COMPOTUBIICHUS UWIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI, IUIOIIAIN
MOTIEPEYHOT0 CEYECHUS U MaTepuaa.

CMmenianHO€ cOeIMHEHUE MPOBOTHUKOB.

[Ipsimoe m3MepeHue >MeKTPOABMKYIIEH cuibl. KOopoTkoe 3aMblkaHHE TaibBaHHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AYXa.

OHOCTOPOHHSSI TPOBOJIUMOCTh AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomul

N3yuenune cMemaHHOTro COeAMHEHUSI PE3UCTOPOB.

N3mepenue SneKTpOABMKYIIEH CHJIBI UCTOYHMKA TOKAa W €ro  BHYTPEHHErO
CONIPOTHUBIICHHUSL.



Habmonenue snexrponusa.

Me:knpeaMeTHbIe CBSI3H

Nzydyenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEXKIPEIMETHBIX CBSI3€ € KypcaMM MAaTeMaTHUKd, OWOJIOTHH, XHWMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsmusl, CBS3aHHbIE C W3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SBIICHUE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BETUYMHA, 3aKOH, TeOpHs, HaOIIO/IEHHE,
HKCTIIEPUMEHT, MOJICTTUPOBAHNE, MO/ICIb, U3MEPEHHE.

Mamemamuxa: peuieHUE CHCTEMbl ypaBHEHHWH, JMHEWHas ¢yHKIusA, mnapabora,
runep0oIa, uX rpaduKh U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIINU: CUHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJECTBO, BEKTOPHI M WX MPOEKIUH HA OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanuueckoe NBUKEHHE B KMBOU mpupoje, tudgdys3us, ocMoc, TemioooMeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIDHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPIBIX TEI, JKUIKOCTEH M Ta30B, JJIEKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJUTHYECKAS TUCCOIIUAIINS, TaThbBaHUKA.

l'eoepagpus: BNaxXHOCTh BO3/1yXa, BETPbI, 0apOMeTp, TEPMOMETP.

Texnonoeus: peoOpa3oBaHNE IBIKEHHUH C MCIIOJIF30BAaHNEM MEXaHU3MOB, YIET TPEHHUS B
TEXHHKE, MOJIIMITHUKHN, HCIIOJb30BAHHE 3aKOHA COXpAaHEHHUS UMIyJbca B TEXHUKE (pakera,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHETO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUsI COBPEMEHHBIX MaTEepPHalioB, B TOM YHCIIE
HAaHOMATEePUAJIOB, U  HAHOTEXHOJIOTHH,  DJJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMIICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEp, dJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE IPUOOPHL, TATbBAHUKA.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOrOo mpenaMera «®Pu3mka» Ha ypOBHE CpeHEro oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEJAMETHBIX 00pa30BaTEIIbHBIX PE3YJIBTATOB.

JJMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3mka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOMIMXCsl PYKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMIHOCTH, CHUCTEMOW IICHHOCTHBIX OpHWEHTAIMi, IMO3UTUBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIIeCTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IMPOIECCE PeaTn3allid OCHOBHBIX
HaIPaBJICHUH BOCTIMTATEIIHHON JCATEIFHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCcKOro BOCIMTAHMSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMM  OOydYaOMmIerocs Kak aKTHBHOTO |
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICYCIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHUSCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSATCIBHOCTh B WHTEpEcax TIpakJIaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3allHH;

YMEHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIMSMHA ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOH M BOJIOHTEPCKOU JNCSATEILHOCTH;

2) MaTPHOTHYECKOT0 BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCHUCKON TPaKIAHCKON MICHTUYHOCTH, TATPHOTU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHIKCHUSM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STHYCCKOTO ITOBEICHUS;

CIOCOOHOCTh OIICHUBATh CHTYAIlMIO0 W MPHUHUMATh OCO3HAHHBIC PEHICHUS, OPUCHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LICHHOCTH, B TOM YHCJIC B ICATEIILHOCTH YUEHOTO;

0CO3HAHHE JIMYHOTO BKJIAJa B OCTPOCHUE YCTOMYUBOTO OYAYIIIETo;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢buznueckoit HayKe;

5) Tpya0BOro BOCIIMTAHHUSI:

WHTEpeC K pa3iaudHbiM cdepaMm TpodecCHOHATBHONW JEesITeNbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp OymyIei
npodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO MU caMO0OOpa30BaHUIO B oOnacTu (pU3MKU Ha
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:

c(hOpPMHUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYPHl, OCO3HAHHME TJIOOATBFHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;



IJIJAHUPOBAHUE U OCYILECTBICHUE IEHUCTBUM B OKPYXAIOLIECH Cpelle Ha OCHOBE 3HAHMS
1ieed yCTOMYMBOrO pa3BUTHS YEJIOBEUECTBA;

pacIIMpeHHe OIbITa JAEATENbHOCTU HKOJIOTMUECKON HAlpaBIE€HHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HU3HUECKON HAYKH;

0CO3HAHME IICHHOCTH HAYYHOW JEATEIIbHOCTH, TOTOBHOCTh B MPOIIECCe M3YUeHHs (HU3HUKH
OCYILIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JEATENIbHOCTh UHINBUIyalbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS
bBa3oBble JJornueckue aeiicTBUA:

CaMOCTOSITENIBHO (pOpMYJIMpOBaTh M aKTyaIM3UPOBATh MPOOJIEMY, paccMaTpUBaTh e€
BCECTOPOHHE;

OTIPEJICIIATH IEJIH JeITSILHOCTH, 33]1aBaTh MapaMeTPhl K KPUTEPHH UX JTOCTHKCHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PACCMATPHUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaThIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHaIM3a UMEIONUXCS MaTepUATbHBIX
1 HEMaTepUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IICIISAM,
OIICHUBATh PUCKH TOCJICICTBUN ACITCIBHOCTH;

KOOPJIMHUPOBATH M BBINOJHATE PAbOTy B YCJIOBHSX PEATBLHOT0, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIEM.

ba3oBrble nccienoBarejbCcKue AeiCTBHS.

BJIQJICTh HAYYHOW TEPMHHOJIOTMEH, KIIOYCBBIMH TMOHATHSIMH W METOIaMH (PH3UYECKOU
HAYKH;

BJIaJICTh HaBBIKAMU y4YCOHO-HCCIICIOBATEIILCKON M MPOCKTHOM JCSITEILHOCTH B 00JacTH
(U3HKH, CIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY ITOUCKY METOJIOB PEIICHHS 3314
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHIO Pa3IMYHBIX METOJI0B TIO3HAHHSI,

BIIQJICTh BUJAMHU JCATEIBHOCTH IO IOJYYCHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIUH,
npeoOpa3oBaHUI0 W TMPHUMCHEHHIO B PA3JIMYHBIX YYCOHBIX CHTYallUsAX, B TOM 4YHCIE IpPU
CO3JaHUU Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBAaTh 3ajJady, BBIIBUTATh
TUIOTEe3y €€ peIICHHs, HaXOJWTh AaprYMEHThI JUIS JOKa3aTelbCTBa CBOMX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

aHAIM3UPOBATh TOJTYYCHHBIE B XOJE peIIeHUS 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (PopMyIHpOBaThH COOCTBEHHBIE 3aJaud B OOpa30BATENBHOU NEATEIbHOCTH, B
TOM YHCTIE IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CHTYAllUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3MKE B MPAKTUYECKYIO 00JIACTh KU3HEACITEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTAaTh HOBBIC UJICU, TIpeIaraTh OPUTHHATIBHBIE TIOJIXOIbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 3a7]a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora c undopmanueii:

BJIQJICTh HaBBIKAMHU IOJTydeHUs MH(POpPMALUN (HU3NUECKOTO COJIEPKAHUSA M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISTh IOMCK, aHAIM3, CUCTEMAaTU3alUI0 U
MHTEPHpEeTanio HHPOPMALIUU PAa3THYHBIX BUJOB U (OPM MPEICTABICHHS;

OILIEHUBATh JJOCTOBEPHOCTHh UH(OpPMALINH;

UCIIOJIb30BAaTh CpeAcTBa HWH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTMM B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 3aJady C COOJIIOJIEHUEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH O€301IaCHOCTH, THTHEHBI, PeCypcocOepeKeH s, IPaBOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DM3MYECKOTO COJACPKaHHs B pPA3NUYHBIX (opmarax ¢ ydérom
Ha3HayeHus WHQopManMM ¥ LENEeBOW ayIUTOPUH, BBIOMpas ONTUMAIbHYIO (QopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITh 00IIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATEILHOCTH;

paCHOSHaBaTI) HpC}IHOCBIJ'IKI/I KOH(i)J'H/IKTHBIX CI/ITyaI_[I/II\/'I U CMiAT4YaTh KOH(i)J'H/IKTI)I;

pPa3BEPHYTO W JIOTUYHO H3JaraTh CBOKO TOUYKY 3PEHHUS C HCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

IIOHUMATh U UCITIOJIB30BATh Hpel/IMYH_[eCTBa KOMaH)IHOI\/’I 158 I/IHJIHBH}IY&JILHOIZ pa60T1>1;

BBIOMpATh TEMATHUKy M METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIHMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO YjIeHA KOJIJICKTHBA;

NMPUHUMATh II€JIM COBMECTHON JESATENHHOCTH, OPraHW30BBIBATH M KOOPJIUHUPOBATH
JNEUCTBUA TO €€ TOCTMKEHMIO: COCTAaBJATH IUIaH ACHCTBHM, paclpeleisiTh POJH C YYETOM
MHEHHH Y9aCTHHKOB, 00CY)X/IaTh pe3ylIbTaThl COBMECTHON PabOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KAKJIOTO YYaCTHHUKA KOMAHJbI B OOIIHMI pe3yabTar
0 pa3paboTaHHBIM KPUTEPHIM;

npeiaraTh HOBBIE IMPOEKTHI, OICHUBATh HWJICH C TO3WIMKW HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH,

OCYIIECTBJIATh ITO3UTUBHOE CTPATETMUECKOE IIOBEJICHUE B PA3JIMYHBIX CHUTYAIHX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

PeryasiTuBHble yHUBepcabHbIEe YUeOHbIE 1eliCTBUA
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B oOnactu (pu3MKu u
aACTPOHOMUH, BBISIBISITH IIPOOJIEMBI, CTABUTH U (GOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJILHO COCTaBJIATh IIJIaH PEHICHUs] PACUETHBIX M KAYECTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANIOYTEHU;
JIaBaTh OLIEHKY HOBBIM CUTYALUsIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ceOsS OTBETCTBEHHOCTH 3a
pelIeHue;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
CrocoOCTBOBaTh (OPMHUPOBAHWIO U TPOSBICHUIO OSPYIUIMU B oOjmactu (QU3UKH,
MOCTOSIHHO TOBBINIATE CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:



JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHBBI B JIEATE€IBLHOCTH, OLIEHUBATh
COOTBETCTBHUE PE3YJbTATOB LIEIISIM;

BIIICTh HABBIKAMU MMO3HABATEIHHON pe(ICKCUN KaK OCO3HAHUSI COBEPIIACMBIX JICHCTBHIA
Y MBICJIUTEJIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

WCIIOJIb30BATh MPUEMBI PEIICKCUU JJI OIIEHKHU CUTYaIluH, BEIOOpA BEPHOTO PEIICHNUS,

YMETh OIIEHUBATH PUCKU U CBOCBPEMEHHO TPUHUMATh PEIICHUS 110 UX CHIKCHHIO;

MIPUHUMATh MOTHBBI U apTYMEHTBI IPYTUX MPU aHATU3€E PE3yIbTaTOB ACSITEIbHOCTH;

MPUHUMATD €051, TOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYrUX HA OIIUOKH.

B nporuiecce nocTkeHHs TMUHOCTHBIX PE3YyIhTaTOB OCBOCHHS IPOTPAMMBI 110 (PU3UKE TSt
YPOBHSI CpeHero ooiiero oopa3oBaHusl y 00ydarOIINXCs COBEPIICHCTBYETCS AMOIIMOHATBHBIN
WHTEJUICKT, IPEATNOoIararomii cpoOpMUPOBAHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHMMATh CBOE SMOLIMOHAIIBHOE COCTOSIHUE,
BHJICTH HAMPABJICHUS Pa3BUTHUsI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, OBITH YBEPEHHBIM B ce0e€;

caMoperyJiupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMeHUe MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIIOBEICHHE, CIOCOOHOCTh aJanmTHPOBATBCA K IMOIMOHAIBHBIM
W3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUM, BKIIOYAIONIEH CTpEMJICHHE K JOCTIDKCHHIO IETH MU YCIeXYy,
ONTHUMHU3M, HHUIIHATHBHOCTH, YMEHUE JCHUCTBOBATH UCXO/IS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh 3MOLIMOHAILHOE COCTOSIHUE JPYIuX,
YUUTBIBATh €T0 MPHU OCYILECTBICHUH OOILEHUs, CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMANIbHBIX HABBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTh BHICTPAUBATh OTHOILIECHUS C IPYTUMH
JIOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3periaTh KOHQIUKTHL

MNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 Kjacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (GOPMUPOBAHUU COBPEMEHHOMN
HAyYHOUM KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHi, B MPaKTHUYECKOU
NeSITeNbHOCTH JIFOJICH;

YUUTBHIBATh TPAHUIBl TPUMEHEHHsS] W3YUYEHHBIX (PU3UYECKHX MOJeNeil: MarephalbHas
TOYKa, MHEepUUalIbHas CUCTeMa OTCYETa, aOCONMIOTHO TBEPIOE TENO, UACATbHBIA ras, MOIEId
CTPOEHUS Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCHHBIN DIEKTPUUYECKUN 3aps] MpPU pelIeHUU
buznueckux 3auay;

pacrno3HaBaTh (HU3WYECKHE SBJICHUS (TMPOIECCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKONM TEOPHM CTPOEHUS BEIIECTBA W AJIEKTPOJMHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJMHEWHOE MBH)KEHHE, CBOOOJHOE TaJeHHE Tell,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3auMojeicTBue ten, aupdysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, M3MEHEHHEe 00hEMa Ten MPU HArpeBaHHUH
(oxyakieHnn), TEeTJI0BOE paBHOBECHE, HCIIapeHHe, KOHACH CAIlUs, TNIaBIIeHUE, KPUCTAIITN3allu,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIICHUE NABJICHUS ra3a MpPU €ro HAarpeBaHUU B 3aKPBITOM
COCyJle, CBS3b MEXIY MapaMeTpamMu COCTOSHMS ra3a B H30IpOlieccax, JJIEKTpU3alus Ted,
B3aMMOJICIICTBUE 3apAJIOB;



OIMCBHIBATh MEXAaHMUYECKOE JBM)KEHUE, UCIOJB3ys (PU3MUECKHE BEITUYMHBI: KOOPHHATA,
IIyTh, NEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHa, UMIYJIbC Tejla, KMHETUYecKas
SHEPrus, MOTEHIMAJbHAs SHEepPrus, MeXaHudeckas padoTa, MeXaHHUYECKash MOIIHOCTh; INPH
ONMMCAaHUM TPABWIBHO TPAKTOBAaTh (U3MUECKUH CMBICI HCHOJB3YyEMBIX BEJIWYHMH, HUX
0003HAYCHHSI ¥ €JMHUIIBI, HAXOAUTH (POPMYIIbI, CBA3BIBAIONINE NAHHYIO (PU3HUECKYIO BETHUUHY
C IpYrUMH BEIMYHUHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIUIOBbIE CBOICTBA T€l M TEIJIOBBIE SIBJICHUS, HCHOJb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIIeparypa, CpenHsisi KHHETHYeCKas DSHEeprus
XA0TUYECKOTO JIBUYKEHHUS MOJIEKYJ, CpEAHEKBAJpaTHUYHas CKOPOCTb MOJIEKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHsISI dHEprus, padora ras3a, KOA(PQHUIMEHT MOJIE3HOTO NEHCTBUS TEIIOBOTO
JBUTATENS; IPU ONUCAHUH NMPAaBUIBHO TPAKTOBATH (PU3HMUECKUN CMBICI UCIIOJIb3YEMBIX BEJIUYUH,
uxX O0003HAYeHUS M EIUHUIIBI, HAXOJUTh (OPMYJbI, CBSA3BIBAIONINE JAaHHYIO (U3MUYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

OTHCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKHE SBIICHUS
(mpo1iecchl), UCIMOJIB3YST (PU3NYECKUE BEIWYUHBI: AIIEKTPUUECKHUI 3apsaf, 3JIEKTpUUECKOe IOoJe,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAJN, pa3HOCTh IOTEHIIMAJIOB, MpPH OMNHCAHUU MPABUIBHO
TpakToBaTh (U3NYECKUII CMBICT HCHOJIb3YEMbIX BEIUYMH, HUX OOO3HAUECHHUS U EIUHUIIBI;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PM3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOILECCHl U SBICHUS, UCHOJb3ys (pU3MUecKkue 3aKOHbI U
MPUHIMIBL: 3aKOH BcemupHoro tarotenus, |, |l u |1l 3axkonsr HeroToHa, 3aKOH coxpaHeHus
MEXaHUYECKOM PHEPIUH, 3aKOH COXPaHEHUs UMITYJIbCa, MPUHIUI CYyNEpHO3ULUHN CUJI, IPUHIIUIT
PaBHOIIPABHS MHEPLUAIBHBIX CUCTEM OTCUETA, MOJEKYIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, Aa30BbIE€ 3aKOHBI, CBA3b CPEIHEH KHHETUYECKOM SHEPruM TEMJOBOIO JBHXKEHUS
MOJIEKYJI C aOCOJIOTHOW TeMIepaTypoi, MEepBbId 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHCHUS
JIEKTPUUYECKOr0 3apsaa, 3akoH KynoHa, mpu 3ToM pasnuyarh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHAa, €ro0 MaTeMaTHYECKOE BBIPA)KEHUE U YCIIOBUS (IPaHULbl, 00JacTH) NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HCTBHSI MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh ycIoBUsA UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM KU3HM,

BBITMOJIHATh 3KCIEPUMEHTBl 110 MCCIENOBAaHUIO (DU3MUYECKUX SIBIEHUH U IPOLIECCOB C
UCIOJb30BAHUEM  IMPSMBIX M  KOCBEHHBIX H3MEpPEHUH, Impu 3ToM  (GOpMYJINpOBaTh
npobiemy/3agayy M TUIOTE3y Y4e€OHOro AKCIEpUMEHTa, COOMpaThb YCTAaHOBKY U3
IIPEUI0KEHHOr0 000pYA0BaHUs, IPOBOUTH OIBIT U (POPMYIIUPOBATH BBIBOIbI;

OCYILIECTBIIATh MpPSIMbIE U KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIUYMH, IMPH 3TOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO H3MEPEHHs M HCIOJb30BaTh W3BECTHHIE METOJbl OLIEHKU
MOTPELIHOCTEH U3MEPEHUI];

UCCIIEIOBaTh 3aBUCHUMOCTH MeEXAy (U3MUECKUMHM BEIUYMHAMHM C HCIOJb30BaHUEM
IOpSMbIX H3MEPEHUH, MpPH 3TOM KOHCTPYHUPOBaTh YCTAHOBKY, (PUKCHPOBATh pE3yJIbTaThl
MOJIy4EHHOM 3aBUCHUMOCTH (PU3MUYECKHX BEIMYHMH B BHUJE TaOJMIl U IpadUKOB, J1€aTh BBIBObI
10 pe3yJIbTaTaM MCCIEA0BAHMUS,

coOmoaTh MpaBuia O€30MAaCHOrO TpyJda NpH NPOBEICHUM HCCIEAO0BAaHMM B paMKax
y4eOHOTO SKCHEPUMEHTa, Y4eOHO-UCCIEN0BATEIbCKOW M  IMPOEKTHOW JIEATENBHOCTH C
UCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0PaTOPHOTO 000pYAOBaHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJN3a YCIOBHS 3a7aul BHIOUPATh (PU3NYECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (QOPMYINbI, HEOOXOAMMbIE Ul €€ pelIeHMS,
MIPOBOJIUTH PACUETHI M OLIEHUBATh PEAbHOCTH MOJIyYEeHHOTO 3HaueHHs (PU3NYECKON BEIINYHHBI,



peiiath Ka4CCTBCHHBIC 3aJa4r: BBICTpAUBATL JIOTMYCCKH HCIPOTHUBOPCUUBYHO LCIIOYKY
paccyXJeHUl ¢ ONOPO Ha 3YYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UYECKUE SIBIICHHUS,;

UCIONBb30BaTh MPU pElICHHH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIOHHBIC
TEXHOJIOTUHM JUIl TIOMCKA, CTPYKTYPUPOBAHUWS, MHTEPHpPETAIMM M IPEICTABICHHUS y4eOHOU W
Hay4HO-TIOMYJSIpHON WHGOPMAIMK, TOJYYEHHON W3 Pa3IMUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UPOBATH NOJTy4aeMy0 HHPOPMAIHIO;

MIPUBOJIUTH MPUMEpPHI BKJIAAAa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, 0OBSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIL30BATh TCOPCTUUCCKUC 3HAHUA 110 (1)I/I3I/IK€ B HOBCCI{HGBHOI;'I KU3HU I
oOecrieyeHns 6€30MACHOCTH MPH 0OPALIEHUN C TPUOOPAMH U TEXHHYECKIUMH YCTPOHCTBAMH, JJIS
COXpaHEHHS 3[I0POBBS U COOIIOICHNS HOPM 3KOJIOTHYECKOTO TTOBEICHUS B OKPYKAIOIIEH cpene;

paboTaTh B IpyIIIE C BHIITIOJHEHUEM PA3JIMYHBIX COLIMATIBHBIX POJIEH, IIIAaHUPOBATh padboTy
rpynmnsl, paodvuoOHAJIbHO PpacnpeaciiaThb 00sI3aHHOCTH U IIaHUPOBAThL  ACATCIIBHOCTL B
HCCTAHJAPTHBIX CUTyalUAX, aJC€KBATHO OINCHUBATH BKJIAJ KaXXAOTO M3 YYACTHUKOB I'PYIIIBI B
pelIeHne paccMaTpuBaeMoil MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
1.1 ®dwusmuka 1 MeTo ay4HOTO TIO3HA 2 Bubmotexa LIOK
. W3WKa U METOJIbl HAYYHOTO TIO3HAHHUS
AR HAYH https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kurematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHbBI COXpaHEHUS B MEXaHUKE 6 1 1 h Ep:j;:;i%iilru 17541b§72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOI 9 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMIIKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznea 4. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
4.1 C) 10
AICKIpoCTaTHIA https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 351eKTpUYECKHl TOK. TOKH B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME



https://m.edsoo.ru/7f41bf72
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IHOYPOYHOE IIVNTAHUPOBAHHUE
10 KJIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

Bcero

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

1 ®duznka — Hayka o npupojie. Hayunsle 1 bubnuorexa [JOK
METO/IbI TO3HAHHS OKPYKAIOIIEr0 MUPa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo Gusnku B (hOpMHUPOBAHUH
2 COBpPEMEHHOM anquﬁ K(sz;I/IHli MUpa, B 1 bubmmorexa LIOK
. . https://m.edso0.ru/ff0c33e6
MPAKTUIECKON JCSITeILHOCTH JTFOIeH
MexaHn4decKkoe ABMKCHUE.
3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubnuorexa [JOK
nBwkeHus. [lepemenienne, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpPHOE TPAMOIMHEHOE TBUKEHUE 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOIMHEHHOE 1 bubnuorexa [JOK
JIBHDKCHUE https://m.edsoo.ru/ff0c372e
5 CBoboaHoe majieHre. Y cKopeHue 1 bu6mmoreka [JOK
CBOOOHOTO MAJECHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe nBuxenue. [Iprxenue 1 bu6mmoreka [JOK
MaTepHUAaIbHON TOYKHU TI0 OKPY)KHOCTH https://m.edsoo.ru/ff0c3ada
IIpuHuMI oTHOCUTEIBHOCTH [ amuies.
8 I/IiepLL:I/IaJILHHe cUCTeMBbI oTcUeTa. [lepBhIii 1 bubmuorexa LIOK
https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca Tena; Cumna. [IpuHIun cynepno3uiuu BuGmmorexa OK
9 cui. Bropoit 3akon Herotona ams 1

MaTepHaﬂLHOﬁ TOYKH

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
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Tperunii 3akoH Hpr0TOHA J1U1s1 MaTEpUAIIBHBIX

bubnuoreka [IOK

10 TOYEK https://m.edsoo.ru/ff0c3be8
11 3akoH BceMHpHOTO Tsarotenus. Cumia bubnuorexa [JOK
TspKecTH. [lepBas kKocMuyYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [{OK
12 Cuna ynpyroctu. 3akon ['yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddunment tpenus. Cuia
13 conpOTiBneHHs[ Hpql)/lq)}lBIII/DKeHI/II/II) TeNa B Bubnuorexa LIOK
https://m.edsoo.ru/ff0c3f76
KUJIKOCTH WIJTH Ta3e
[TocTymarensHOE W BpamaTebHOE
14 JBKEHHUE a0COJIFOTHO TBEPOTO Tea. bu6moreka [IOK
MowmenT cuitbl. [Tnedo cubl. Y cmoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO Tena
Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
15 MaTepHalbHbIX TOYEK. IMITyJIbC CHITBI. bubnuorexa [JOK
3aKOH COXpaHEHHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pa6ota u moutHOCTh cuibl. Kunernueckas
16 SHEPTHs MaTI;;I/IaJILHof/I" touku. Teopema 00 Bubnuorexa LIOK
o https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUU
[ToTenumanpsHas sueprud. [lorenuunanpHas
17 SHEprus ynpyro aeopMupoOBaHHOMN bubnunoreka [JOK
npykuHbl. [ToTeHIIMATbHAS SHEPTHS TeIa https://m.edsoo.ru/ffOc461a
BOJIM3U TIOBEPXHOCTH 3eMIIH
[ToTeHIMAanbHBIE U HETOTEHI[UAIBHBIE CHUJIBIL.
18 CBs13b pabOTHI HEMOTEHIIUANBHBIX CUII C bubnuoreka [JOK

H3MEHEHHEM MEXaHMYSCKOM OHEPIHUn
CHCTEMBI Te1. 3aKOH COXpaHCHUA

https://m.edsoo.ru/ff0c478c
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MEXaHUYECKOHN SHEPrun

19

JlaboparopHuas padota «MccnenoBanue
CBsA3U pa6OTI)I CHJIbI C UBMCHCHUEM
MEXaHUYECKOW SHEPTUHU TeJIa Ha IPUMEPE
PACTAKCHHA PC3UHOBOI'O KI'yTa»

20

KonTtposneHas pabota o Teme
«Kunemaruka. Jlunamuka. 3akOHBI
COXPAHEHHUS B MEXAHUKE)

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-
KMHETHYECKON Teopuu. bpoyHOBCKOE

nsuxenue. Audpdysus

bubmmoreka [{OK
https://m.edsoo.ru/ffOc4dc?

22

Xapakrep ABUKEHUS U B3aUMOICUCTBUS
4acTHUI BelecTsa. Moaenu CTpOeHHMs ras3os,
KUJIKOCTEN U TBEPABIX TEI

23

Macca monekyn. KonnuecTBo BeliecTsa.
[Toctrostnnas ABoraapo

24

TemnoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [llkana remneparyp Llenbcus

25

Nneansueiii raz 8 MKT. OcHoBHOE
ypaBuenue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHas TeMIiepaTypa Kak Mmepa
CcpeaHel KUHETUYECKON SHEPIUu JBUKCHUS
MOJIEKyJl. YpaBHeHUue MeHeneeBa-
Knaneiipona

bubnuoreka [JOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlampToHa. ['a30BEIC 3aKOHBI

28

JlaboparopHas pabota «MccnenoBanue
3aBUCHUMOCTH MEX]Iy MapaMmeTpamMu
COCTOSIHUS pa3peKEHHOIO razay



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

H3ormporiecchbl B HACATBHOM Ia3e U UX

bubnuoreka [IOK

29 rpadguyeckoe mpeacTaBlicHHE https://m.edsoo.ru/ff0c570e
BuyTpeHHss dHEprus TEpMOIMHAMUYECKON
CHUCTEMBI U CIOCOOBI €€ U3MEHEHHUS.
30 KonudecTBo TermioTs u padoTa. bubmmorexa LIOK
https://m.edsoo.ru/ff0c5952
BHyTpeHHsIs SHEprUs 0THOATOMHOTO
UJIeaIbHOTO rasa
bubmmoreka [{OK
31 Buget Temonepeas https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMIOEMKOCTH BEILIECTBA.
32 KSJ'H/ILICCTBO TETJIOTHI TIPU T:imonepenaqe. Bubnuorexa LIOK
. https://m.edsoo.ru/ff0c5c36
AnabaTHBIN MPOIECC
33 [IepBblii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [JOK
MPUMEHEHHE K U30TPOIIeccaM https://m.edsoo.ru/ffOc5efc
Heo6patumocTh MpoIieccoB B MpUPOIE. bubnuorexa [JOK
34 .
Bropoii 3ak0H TepMOJMHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicreus u KII/ TermoBoit bu6moreka [IOK
MAITHHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ]
37 DKOJOTHYECKHE MPOOIEMbI
TEIUIOHEPTEeTHKU
38 O6o6maromuit ypok «MouekynsapHas bu6mmoreka [JOK
¢usnka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas pabota no Teme
39 «MonpeKyJIs[szs[ ¢u3uka. OCHOBBI bubnorexa HOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKIY
40 [TapooGpazoBaHue U KOHCHCAIUS. bubnuorexa [IOK

I/IcnapeHI/Ie 1 KUIICHHUC

https://m.edsoo.ru/ff0c63b6
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AOCOII0THAsI U OTHOCUTEIIbHAS BIIAKHOCTD

bubnuoreka [IOK

4 BO31yxa. HacklleHHslii ap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckue u
42 amop(dHbIe TeTa. AHU30TPOIHS CBOWCTB bubnuotexa [JOK
KpHUCTAJUIOB. JKHIKHEe KPUCTAIUIBI. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepualbl
43 [1naBnenue u Kkpucrauuzanus. Y aenbHas bubnuorexa [JOK
Teruiora riaBneHus. Cyomumanus https://m.edsoo.ru/ff0c6708
bubmmoreka [IOK
44 VYpaBHEHHE TEIIOBOrO OajaHca https://m.edsoo.ru/ff0c6820
45 DIIeKTpU3aIus Tell. DIEKTPUUECKUHN 3apsi. bubnuorexa [JOK
JIBa Bu/1a 3JICKTPUUYECKUX 3aps/I0B https://m.edsoo.ru/ff0c6bcc
[TpoBOTHUKH, TUIIEKTPUKH U
46 nfnyn;IOBoanlIIKH. 33K§H COXpaHEHUS Bubnuorexa LIOK
https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsjia
47 B3aumoperictBue 3apsiioB. 3akoH Kynona. bu6moreka [IOK
ToueuHbIi MCKTPUIECKUAN 3apsiT https://m.edsoo.ru/ffOc6ced
Hanpsk€HHOCTB 2JIEKTPUYECKOTO HOJIS.
48 Hpniunn CyHCpHOBI/IHI/II)I/I AIEKTPUIECKUX bubmmorexa LIOK
. B https://m.edsoo.ru/ffoc6df2
nosiel. JInHuu HanpsHKEHHOCTH
PaboTa cui 31eKTpoCcTaTHUeCcKOro moJisl. bubnuoreka [JOK
49
IToteHnman. Pa3HOCTh MOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
[IpoBOTHUKY U TUAJIEKTPUKHU B
50 BHI;KTpf)CTaTHquOM norjle. bubmuorexa LIOK
https://m.edsoo.ru/ff0c7018
JlmsnexTpuueckas MpOHUIIAeMOCTh
51 OnexrpoéMkocTs. Konnencarop bubnmorexa HOK
https://m.edsoo.ru/ff0c7126
52 DNEeKTPOEMKOCTH TIOCKOTO KOHJIEHCATOPA. bubnmoreka [JOK
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DHeprus 3apsKEHHOI0 KOHAEHcaTopa

https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas pabota "M3mepenue
ANIEKTPOEMKOCTH KOHJeHcaTopa"

54

[TpuHIMIT NEUCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMMPOBAJILHOTO ammapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJIeHUEe AIEKTPOopruOopoB

55

DneKTpUYecKuil TOK, YCIOBUS €ro
cymectBoBaHus. [loctosuubiii Tok. Cuna
toka. Hanpsixenue. ConpoTusienue. 3aKOH
Oma 114 yyacTka 1enu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlaGopaTtopHnas pabota «3y4yeHue
CMEIIAaHHOTO COSTMHEHHS PE3UCTOPOBY

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUYECKOTO TOKA.
3akoH J[xoynsa-Jlenma

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 1 MOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas padora
«3mepenune DJ1C ucToUHMKA TOKA U €r0
BHYTPEHHETO CONPOTUBIICHUS

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

59

DNeKTpOHHAs TPOBOAUMOCTD TBEPABIX
METaJJIOB. 3aBUCUMOCTb COTIPOTUBIICHUS
METaJJIOB OT TEMIEePaTypBhl.
CBepxXnpoBOIUMOCTh

60

OnexTpuueckuil TOK B Bakyyme. CBoMcTBa
AJIEKTPOHHBIX ITyYKOB



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

[TonynpoBoAHUKHU, UX COOCTBEHHAS U

61 MpUMecHas MpoBoAUMOCTh. CBoiicTBa p—N- 1 Bubmuotexa LIOK
p POBOA ) P https://m.edsoo.ru/ff0c84ae
niepexoja. [loynmpoBoIHUKOBBIE TPHOOPHI
DNEKTPUUYECKUI TOK B pacTBOpax U
62 paciuiaBax 3JI€KTPOJIMTOB. 1 bubnuorexa [JOK
DIEKTPOJUTHYECKAS TUCCOIIMALIUS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DnexTpuyecKuit T?K B rasax. ) BuGmorexa LIOK
63 CaMOCTOSATETBHBIA U HECAMOCTOSTSITBHBIN 1
https://m.edsoo.ru/ff0c84ae
pa3psa. Monnus. [1nasma
P I S 1 bitGnorera LIOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKU 0€30MMacHOCTH
bu6moreka [IOK
65 0606 i E) 1
oOuaromuil ypok «NeKTpoAMHAMUKA https://m.edsoo.ru/ff0c88be
KonTtponbHas padoTa o Teme
«Inekrpocraruka. [locTossHHBIN bubnuorexa [JOK
66 . 1
AIIEKTPUYCCKHI TOK. TOKH B pa3InYHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Peseprubiit ypok. KonTpoasHas pabora 1o 1 bubnuoreka [JOK
teme "DIeKTpoauHaMuKa" https://m.edso0.ru/ff0c8c56
68 PesepBHblit ypok. O6o0maronuii ypox mo 1 bu6mmoreka [JOK
temam 10 kinacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JJIS1 YYEHUKA

YueOnuk @usnka, Mskuimes, byxosies, Corckmii: ®usnka. 10 kiiacc. YueOuuk. ba3zosblii u

yrayOJIeHHBIN YPOBHH.

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

1./IeMOHCTPALMOHHBIN SKCIIEPUMEHT 10 (PU3UKE B CTAPIINX KJIACCAX CPEIHEN IIKOJIBI.
Agt. bypos B.A. u ap. Yacts 1. Mexaunuka. Temnnora. IIocooue ans yuurens.
«Ipocsemenney, 1967r

YHuBepcanpHbIE TOYPOUHBIE Pa3padoTku no ¢usuke. 11 xmacc. Apt. Bonkos B.A.
HecrangapTHeie ypPOKU, HCTOPHUUECKHE 0030PbI, CAMOCTOSATENBHBIE U KOHTPOJIHHBIE
pab0ThI, SKCIIEPUMEHTHI, TECTHI. «Bakoy», Mockaa, 2011

Kauectsennsl€ 3a1aun 10 Gpu3uke B cpennei mxomne" M.E. TyapunHCkuit
KauectBeHHbI€ 38184 110 BCEM pazaenaM Kypca ¢husuku B CpenHel mkone: Mexanuka.
Tennossie siBineHus. Monekynspraas ¢uszuka. OCHOBBI dnekTpoauHamMukn. Konebanus u

BOJHBL. Ontuka. ®usnka aromHoro siapa. M3a-so: Mockga "[Ipocsenienue”,1972r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

LN

Caiit- «Bes ®U3UKA» http://www.all-fizika.com/

Caiit- «Kypuan KBAHT» http://www.kvant.info/old.htm

Poccuiickast 06pa3oBaTenbHas MIKOJIa

Enunas koyutekius 1upoBeix oOpa3oBaTenbHbIX pecypcos http://school-
collection.edu.ru/ catalog/
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