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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS HAa YpOBHE CpeJHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHH W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTellbHOM mporpammel, mpenctaBieHabix B DPI'OC COO, a Ttakke ¢ yd4éroM
denepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS M KOHILEHIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAyYHOM KapTUHBI MHUpa oOydarommxcs 11 kimacca mpu oOydeHnu uX ¢u3uKke Ha 0a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATENIbHOCTHOTO Moixoa. IIporpamma no gpusuke cooTBETCTBYET
tpeboBanusaM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaU3alMU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensrorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHS Kypca (HU3UKM: JIMYHOCTHBIE, MeTalpeIMETHbIE, MpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® IIJIaHUpPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHOro npeamera «du3ukay 1o rojaM ooydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GUBHKA — CHCTEMOOOpa3yIOIMA i €CTeCTBEHHO-HAYYHBIX YYEOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, N3ydaeMbIX
xumueH, Ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcnonb3oBaHuE W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IMOJIYYEHHsS] HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yduenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTh HAYYHBIM METOJ MO3HAHUS MIPU BBHITIOJHEHUH UMH Y4EOHBIX UCCIIEI0BaHUN.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero o0pa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOPbIE MOKHO pacCMaTpUBaTh KakK MPUHIUIIBI €r0 MOCTPOCHHUS.

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

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ HEl MaTepuan Kypca U3k 00beTMHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBusercs (OpMHUpPOBaHHME MPEICTaBIECHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U MOJIE.

Hoesn cymanumapuzayuu. E€ peanuzainus mpeamnonaraeT MCHOIb30BaHUE TYMaHUTApHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke ¢ MUPOBO33PEHUYECKUMHU, HPAaBCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYT'OM TEXHUYECKUX M TEXHOJIOTUYECKUX MPUIIOKEHUI N3YUYEHHBIX TEOPUIN U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcs IOCPEJICTBOM BBEAEHHUS JJIEMEHTOB COJAEpIKaHUs,
MOCBSIIEHHBIX 3KOJIOTMYECKHMM MpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIIEHOTO MTPUPOONIOIB30BaHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (HU3UKM Ha ypOBHE cpeaHero oOmiero oOpa3oBaHuUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopud, posin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUIA OIIMCaHus C€CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO HCHOJIB30BAHUE CUCTEMBI (DPOHTATBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB H
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH O6p330BaT€J'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEN MIaHMPOBaHMs U OCHalleHus kaObuHeTta gusuku. [Ipu s3Tom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHI)IX 1 KA4YECTBCHHBIX 3a1a4. HpI/I 9TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MO3BOJISIONINE MPUMEHSTh H3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
Kypca, TaKk U UHTErpUpys 3HAHUS U3 pa3HbIX pa3zienoB. J[Jis KaueCTBEHHBIX 3a/1a4 PUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu PI'OC COO k MarepuaabHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH HM3Y4aThbCs B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOTO 1MKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B ImporpaMMe Mo (GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHUE.

JlemoHcTpamoHHOe 00OopynoBaHue (oOpMHUpPYeTCS B COOTBETCTBUU C MPUHLUIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe oOopynoBaHUE ISl YYCHHYECKHUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX M IH(POBBIX MPHOOPOB, a Takke
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HENSIMHU U3YyUeHUS (UMUK B 00IIeM 00pa30BaHUM SIBISTFOTCS:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydaloUIMXCsl K HaydYHOMY H3YyUCHHIO

MIPUPO/IbI, Pa3BUTHE WX UHTEIEKTYaTbHBIX M TBOPUYECKUX CIIOCOOHOCTEI;
® pa3BUTHE TPEACTABIEHWH O HAydHOM MeETOJle¢ TMO3HaHUA © (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(dhopMHpOBaHKE HAYYHOTO MHPOBO33PCHUS KAaK PE3y/IbTaTa U3yudeHUS OCHOB CTPOCHUS
Matepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKWY;

(dhopMHpOBaHHE YMEHUI OOBSICHATH SBIICHUS C UCIOIB30BaHUEM (PU3UYECKUX 3HAHUHN U
Hay4YHBIX JIOKA3aTeIbCTB;

(dhopMHUpOBaHKE MPEACTABICHUN O POIM (PUUKH JUIS PA3BUTHS JIPYTHX €CTCCTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHH.

JlocTikeHne 3TuX Ienell oOecrieunBaeTcs PEIICHHEM CIIeIYIONMX 3aJad B IpoIecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, dJIEKTPOANHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

dbopMupoBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS
(bU3UYEeCKUX SBICHUM B TIPUPOJIE U JJs TPUHATUS TPAKTHYSCKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEHIeHHs pA3IMYHBIX 3aJad C SIBHO 3aJaHHOM (u3nueckoi
MOJIENbIO, 3a/ay, TOJPa3yMEBaIOLIUX CAMOCTOSITENIbHOE co3/aHue (usnueckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3MYECKUX OCHOB M TPHUHITUIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

OBJIaJIECHUE METOJIaMU CaMOCTOSITENIbHOTO IJIAHUPOBAHUS U MPOBEIACHUS (DU3HUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKOM
NEeSATENBHOCTH.

Ha wmsydyenue ¢usuku (6a30BbIi YpOBEHb) Ha YPOBHE CpeaHEro oOmiero ooOpa3oBaHUs
otBoauTcs B 10 kimacce — 68 4acoB (2 yaca B HEJEINIO).

[Ipemiaraemsrii B mporpamme 1o Gpu3uKe MepeueHb JJA00PATOPHBIX U MPAKTUICCKUX pabOT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YYHTENb JElaeT BBIOOp IMPOBEACHUS JIA0OPATOPHBIX paboT H
OTIBITOB C YY4ETOM UHAWBUAYAIBLHBIX OCOOCHHOCTEH 00YJatOIIIXCsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. HayyHele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
SKCTIEPUMEHTA M TEOPUH B MPOIIECCE TO3HAHUS MPHPOJIBL. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie rumote3sl. Pusndeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HIECKHX 3aKOHOB. [IpHHIIMIT COOTBETCTBHSL.

Ponp m mecro (us3uku B (OPMHPOBAHMU COBPEMEHHOW HAyYHOW KapTHUHBI MHpa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATYUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIUM Ha OCH CHCTeMbl KoopauHaT. Clo)kKeHHe TepeMeIIeHU 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJUHEHHOE NBIKeHHE. ['paduKu 3aBUCHUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELICHUSI MaTEPUAIIbHON TOYKU OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MATEpUATIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOpPOCTBbIO. YTJOBasg CKOPOCTh, JUHEWHas ckopocTh. llepumon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpPOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: CIUIOMETp, ABUKECHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WIUTFOCTPALIMS KHHEMATHYECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBr>keHUs Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaIeHUSI.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHHS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MOYTAMH, NPONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWKEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHUS MIAPUKaA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipunnun otHocurenbHOCTH ['anunes. [lepBriii 3akoH HerotoHa. MHepumanbHbie CUCTEMBI
OoTcYéra.



Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Herotona ist
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA [17151 MaTe€pUaIbHbBIX TOYEK.

3akoH BceMHupHOro tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHsI CKOJBKEHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia COpoTUBICHUS
MIpU ABMKECHUU TeJa B )KUJKOCTHU WJIH Ta3e.

[ToctynaTensHOE W BpalaTeIbHOE IBUKEHUE a0OCOITIOTHO TBEPIOTO TEa.

MoMEeHT cuiabl OTHOCUTENIBHO OcCH BpaileHus. llinedo cunibl. YcinoBusi paBHOBecHs
TBEPAOTO TEa.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHUE: TOAIIUITHUKY, JBI)KCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT JAehopMalHu.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBust paBHOBeCUs TBEPAOTO Tena. Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TeNa, UMEIOLIEr0 OCh BPAILICHHUS.

Tema 3. 3akoHbl cOXpaHeHUs 6 MEXAHUKE

Nmmynsc MaTtepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc CHIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMITyJbca. PeakTuBHOE ABMKEHUE.

PaboTa cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnuansHas s3Heprus ynpyro ae(GopMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToTeHnmanpHple W HEMOTEHIUANbHbIE CcUIbl. CBS3b PabOTHl HEMOTEHIUANBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKOM IHEPruu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpONCTBA U INPAKTHUUECKOE NPUMEHEHHE: BOJOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXAaHMUYECKOW JHEPruM Tejla Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoaekysipHas puznka 1 TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-KMHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxkeHue. Huddysus. XapakTep MABWKCHHUS W B3aUMOJCHCTBUS YaCTHI]
BelmiecTBa. MoJiell CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE AITUX Mojenieid. Macca u pa3mepsl Mojekyn. KonumdecTBo BellecTBa.
[Tocrositnnas ABoraapo.

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

Mogens uaeansHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYISPHO-KHHETUYECKON TEopuun
UJeaNbHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeaHed KUHETUYECKOW HSHEPruu
TEeIUIOBOrO JABWKEHHWS dvactull rasza. [llkama temnepatyp KenbBuHa. [a30Bble 3aKOHBI.
VpaBuenune MenneneeBa—Knaneiipona. 3akoH [JansroHa. M3omponecchl B UMAEaTbHOM Ta3e C
MMOCTOSTHHBIM KOJIMUYECTBOM BelIecTBa. | paduueckoe mpeacTaBiIeHue U30IMPOIECCOB: U30TEPMa,
n30x0pa, u3obapa.

Texnudeckue ycTpoicTBa U MIPaAKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTpPOEHHE BellecTBa, ¢ortorpaduu  MOIEKYIT
OPraHM4YeCKUX COCTMHECHUMH.

OmnbiTel 10 AU Gy3Un KUIKOCTEN 1 Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIECKYISIPHOTO B3aUMOACHCTBUSI.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOLIUE YPABHEHHE COCTOSIHUS UI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenne Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHid o0bEma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuxu

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEpPrusi TEPMOJMHAMUYECKOW CUCTEMBI U
crocoObl e€ m3meHeHus. KonmnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUusi 0JHOATOMHOTO
UJeanbHOTO ra3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIyUeHUE. Y JIelIbHAast
TEII0EMKOCTD BellecTBa. KonuecTBo TEmIOTHI Py TeIUIONepeaaye.

[Tonsitne 006 ammabGatHOM mporecce. IlepBeiit 3akoH TepmoauHaMmuku. [IpuMmeHneHue
MEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccaM. [ padudeckas mHTepIpeTalus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeobpaTUMOCTh IPOIIECCOB B IPUPOJIE.

TennoBbie MamuHbl. [IpuHIUTIBL AeiicTBUS TeMIOBbIX MamuH. [IpeoOpa3oBanus SHEPTrUu B
TEIUIOBBIX MamwuHax. Koadduiment none3noro aeictBus TeruoBoil Mammuel. [{ukn Kapho u
ero K03 QUIMEHT MOJIe3HOTO AeHCTBUS. DKOJIOTHYECKHE MPOOIEMBbl TETIOOHEPTETHKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUTaTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

N3meHeHne BHYTpEHHEH SHEPryuu Tela MPU COBEPIICHUU pPabOTHI: BBUIET MPOOKH W3
OYyTBUIKM TIOJl JIEHCTBHEM C)KaToro BO3JyXa, HarpeBaHue 3¢pupa B JATYHHOH TpyOKe IMyTéM
TpeHus (BUICOAEMOHCTpAIINA).

W3menenne BHyTpeHHEN aHepruu (TeMrepaTypbl) Teja pu TeIionepeaaye.

OmnbIT 10 aMabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHEIM OTHUBOM).

Mogenu nmapoBo#t TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPAHHUS, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammusie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHAeHcarus. Mcmapenue wu  kuneHue. AOCOJIOTHasT U
OTHOCHTEJIbHAS BIIAXXHOCThH BO3ayxa. HaceleHHbIN map. Y aenpHast TEIioTa mapooopa3oBaHus.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

TBépnoe Teno. Kpucraimuyueckue u amopgHbie Terna. AHU30TPOTIUSI CBONCTB KPUCTAIIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpuctamnuzauus. Y aenpHas
TerioTa miasneHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuueckne yCTpOWCTBA M TPAKTHYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJIOPUMETP, TEXHOJOTUHM TIOJYYCHHS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHM>KEHHOM J1aBIICHUH.

CriocoObl U3MepeHus BIKHOCTH.

Habmonenue HarpeBaHus ¥ MJIaBiIeHHs KPUCTAITMUYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 0THOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pasznen 4. diiekTpoauHaMHuKA

Tema 1. Dnekmpocmamuka

OnekTpusanuss Tell. OJEKTpUYecKuid 3apsn. [IBa BuIa SIEKTpUYECKHX 3apsioB.
[IpoBOAHMKH, AUIEKTPUKHU U HOJYIPOBOAHUKH. 3aKOH COXpPaHEHUs AIEKTPUUECKOTO 3apsija.

B3aumopeiicteue  3apsigoB.  3akoH  Kymona. TodeuHbll  3iieKTpUYECKHM — 3aps.
Onektpuyeckoe mnoJe. HanpsxEHHOCTh anekTpudeckoro mnois. [lpuHnun cynepno3unuu
ANEKTPUYECKUX MoJieh. JINHNN HanpsHKEHHOCTU AJIEKTPUUECKOTO TOJIS.

PaGora cun oanektpocratuueckoro mouss. I[loTenmman. Pa3HOCT MOTEHLMANOB.
[IpoBOAHMKY M AUDIEKTPUKH B AJIEKTPOCTATUUECKOM ToJie. JluanieKTpuueckasi IpOHULIAEMOCTb.

OnektpoéMKocTb. KoHzaeHcaTtop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckrue yCTpoOWCTBA M IPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3alllUTa, 3a3eMIICHHE JIEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBATIHHBIN
anmnapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

YeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anmonencTBue HadIEKTPU30BAHHBIX TEIL.



DNEKTPUUECKOE TOJIE 3aPSKEHHBIX Tell.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTH4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIaJu IUIACTHH,
PacCTOSTHUSA MEXK/Ty HUMH U TUDJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

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

DneKTpuyecKuil TOK. YCJIOBHSI CYIIECTBOBAHMS 3JIEKTPUUYECKOrO TOKA. MICTOUHMKM TOKa.
Cuna Toxka. [TocTOSTHHBIN TOK.

Hanpsokenne. 3akon OMa ai1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COTNIPOTUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jxoyns—JleHnia. MOIHOCTh AIEKTPHUYECKOTO TOKA.

DNEeKTPOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHUKA ToKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHUeE.

DneKTpOHHas TPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCHMOCTh COITPOTUBIIEHHUS METAJIIIOB
oT Temrneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOCTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOIHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PHUOOPHI.

DJIEKTPUYECKUII TOK B pacTBOpaxX M paciijlaBax HJIEKTPOJUTOB. DJNEKTPOJIUTHUYECKAS
JUcconManus. JIEKTPOIU3.

DIIEKTPUYECKHI TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIA pa3psaa. MosHus.
[Tna3zma.

Texuuueckue ycTpoilcTBa U MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, MCTOYHHMKHM TOKa, 3JEKTPOHArpeBaTelbHbIE MPUOOPBI, DIECKTPOOCBETUTEIILHBIC
npuOOpbl, TEPMOMETP COMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPBHI U (OTOPE3UCTOPHI,
MIOJIYIPOBOIHUKOBBIH IMOJ1, TallbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

3aBUCHUMOCTh COMPOTUBIICHUS IWIMHIPUUYECKUX TMPOBOJAHUKOB OT JUIMHBI, IUIOLIAAU
MOTIEPEYHOT0 CEYCHUS U MaTepuana.

CMmenianHO€ cOeIMHEHUE MPOBOTHUKOB.

[Ipsimoe m3MepeHue >NeKTPOABUKYIIEH cuibl. KopoTkoe 3aMmblkaHHe rajibBaHMYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSE TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEeaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue HIeKTpOABMAKYIIEH CHJIBI HCTOYHMKA TOKA W €r0  BHYTPEHHErO
CONIPOTHUBIICHHUSL.



Habmonenue snexrponusa.

Me:knpeaMeTHbIe CBSI3H

Wzyuenne xypca ¢usuku 06a3zoBoro ypoBHS B 10 Kiacce OCYyIIECTBISICTCS C y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcamMM MaTeMaTWKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousmus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHHS:
SBIICHUE, HAYYHBIH (akT, TUmoTesa, (usnyeckas BETUYMHA, 3aKOH, Teopws, HaOIroneHHeE,
HKCTIIEPUMEHT, MOJICTTUPOBAHNE, MO/ICIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHCTEMBbl YypaBHEHHMH, JHWHEWHas ¢GyHKuus, mapaboa,
runepooia, uX rpaduKu ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOEKIWU Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanuueckoe IBIKEHHE B KUBOW npupoie, nudpdys3us, ocMoc, Terioo0MeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIDHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeEI, JKUAKOCTEH M Ta30B, DIIEKTPUUYECKHE
CBOWCTBA METAJIOB, DJIEKTPOJUTHIECKAS TUCCOIIUAIINS, TaThBaHUKA.

T'eoepagus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: peoOpa3oBaHNE JIBMKEHHUH C MCIIOJIF30BAaHNEM MEXaHU3MOB, YIET TPEHHUS B
TEXHUKE, TOJIIMITHUKYN, WCIOJIh30BAHWE 3aKOHA COXPAHEHHs WMIYJIbca B TEXHUKE (pakera,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJy4E€HUSI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHCIIE
HAHOMATEepHAJIOB, W  HAHOTEXHOJIOTHH,  DBJEKTpPOCTaTHUYecKas  3al[uTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TNpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE IPUOOPHIL, TaTbBAHUKA.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yuebHOTO TpenMera «Du3uka» Ha ypOBHE cpeaHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YJIBTATOB.

JJUYHOCTHBIE PE3YJBbTATbBI

JIM9HOCTHBIE PE3ylbTaThl OCBOCHUS ydeOHOro mpeaMera «Du3nKa» TOJHKHBI OTpPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONINXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciIupeHue >KU3HCHHOTO OIBITa M OMBITA JCATCILHOCTH B MPOIECCE Peal3allid OCHOBHBIX
HaIPaBJICHUH BOCIIMUTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCcKOro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh  TPAKIAHCKOW IMO3WIMU  OOYYarOIIerocsl Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTeIbHOW OpraHU3all1H;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIMSMHA ¥ HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOW JEATEILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCHICKOM I'PaXKTaHCKOW UICHTUYHOCTH, TATPUOTHU3MA,

IICHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSIM pPOCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHYCCKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IMPUHUMATh OCO3HAHHBIC PEHICHUS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LIECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIUTAHHMS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIIOYAsk 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpya0BOro BOCIIMTAHHUSI:

WHTEpPEeC K pa3iaudHbiM cdepaM TpodecCHOHATBHOW JEesITeNbHOCTH, B TOM 4YHUCIE
CBS3aHHBIM C (DM3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOODP Oymyiei
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO MU CaMO0Opa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PKOJIOrHYeCcKOro BOCIIMTAHMA:

c(hOpPMUPOBAHHOCTh DKOJIOTHYECKOW KYIBTYPHI, OCO3HAHHE TJI00AJHLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;



IUIAHUPOBAHUE U OCYIIECTBIICHUE JCWCTBUM B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMUS
LeJIed yCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;

pacIIUpeHUe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT O MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME IIECHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B MpOIECCe M3ydeHHs (pU3HKH
OCYILECTBJISATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEIbHOCTh WHANBUIyaIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS
Ba3oBble JJoruyecKue JeiicTBHs:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeSITSILHOCTH, 33]]aBaTh apaMeTPhl M KPUTEPUH UX JTOCTIIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPHUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh IJIAH PEMICHUS MPOOIEMBI ¢ YIETOM aHaIN3a UMEIOIIUXCS MaTepHUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh, OIICHWBATHh COOTBETCTBHE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKH TOCJICICTBUN ACITCILHOCTH;

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

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPU PEIICHUH dKU3HEHHBIX MPOOJIeM.

Ba3oBble ucciaenoBaTebCcKHe 1eHCTBUA

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH MOHATHSIMH W METOJIaMH (PH3UYECKOU
HAYKH;

BJIaJICTh HaBBIKAMU y4YCOHO-HCCIICIOBATEIILCKON M MPOCKTHOW JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBHIO  TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TIOMCKY METOJIOB PEIICHHUS 3a7a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHUIO Pa3IMYHBIX METOI0B TIO3HAHHSI,

BJIQJICTh BHUJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €r0 HHTEPIPETALHH,
npeoOpa3oBaHUI0 W TMPUMCHEHHIO B PA3JIMYHBIX YYCOHBIX CHTYallUsX, B TOM 4YHCIE IpPU
CO37JaHUU YYEOHBIX MTPOEKTOB B 00J1aCTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBAaTh 3aJady, BBIIBUTATh
TUIOTEe3y €€ pelICHHs, HAXOJWUTh AapryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJ1aBaTh IapaMeTPbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peHIeHHs 3aJa4dl pPe3ylbTaTbl, KPUTHUECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (PopMynupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BaTENbHOU NEATEIHHOCTH, B
TOM YHCJIe IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OIIEHUBATh MPUOOPETEHHBIH OIBIT,

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

yMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHATBHBIEC TOIXO0bI M PEIICHNUS;

CTaBUTH MPOOIEMBI U 33]1a4H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUS.

Padora ¢ undpopmanueii:



BJIAZICTh HAaBBIKAMH TIOJIYYCHHA I/IHq)OpMaI_II/II/I (1)I/ISI/II-I€CKOFO COJACpKaHud U3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISTh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHS;

OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCII0JIB30BAaTh CPECACTBA HHq)OpMaHHOHHLIX U KOMMYHHUKAIITMOHHBIX TEXHOJOTHH B
PCIICHMN KOTHUTUBHBIX, KOMMYHHUKATHBHBIX W OPraHU3allMOHHBIX 3aJad C CO6JHOI[CHI/IGM
TpeOOBaHUN PTOHOMHKH, TEXHUKU O€301aCHOCTH, THTHEHBI, PECypcoCOepeKeHHsI, TPABOBBIX H
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DM3UYECKOTO COACPKAaHUS B pPAa3IMYHBIX (Qopmarax ¢ Y4ETOM
Ha3HA4YeHUs WHPOpPMAIMKM W LEJNEeBOM  ayAWTOpWUH, BBIOMpAs ONTUMAIBHYIO (QOpMY
MMpEACTAaBJICHUA U BU3yalIn3aluu.

KoMMmyHHnKaTUBHbIE YHUBEPCAIbHbIE YUeOHbI€ 1eliCTBUS:

OCYIIECTBJISITH OOIIEHNE HA ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATEILHOCTH;

paCHO?:HaBaTI) HpC}lHOCBIJ'IKI/I KOH(i)J'II/IKTHI)IX chyauHﬁ " CMAT4YaTh KOH(l)J'II/IKTI)I;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAHAHON U UHIUBUYaIbHON paOOTHI;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

HpI/IHI/IMaTB neian COBMeCTHOI;'I JCATCIIBHOCTH, OpFaHI/ISOBBIBaTI) 158 KOOpJII/IHI/IPOBaTI)
JNEUCTBUA MO €€ MOCTWKEHMIO: COCTAaBIISITh IUIAH JEWCTBUM, PACOPEACNIATh POJU C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJAJa M KaKJIOTO YJ4aCTHHUKA KOMAHJbI B OOIIHMI pe3yabTar
0 pa3paboTaHHBIM KPUTEPHSIM;

npejJiaraTh HOBBIE TMPOEKTHI, OIEHUBATh HACH C TO3WUIMH HOBW3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKOM 3HAYMMOCTH,

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3IMYHBIX CHUTYaIHSX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanms:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00JacTu (PU3UKU U
aACTPOHOMUU, BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIaH pEHICHHs Pacu€THBIX W KAYeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIUXCA PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOUYTCHUN;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEATNIOYTCHUH;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MIPUOOPETEHHBIN OTIBIT;
CrocoOcTBOBaTh (HOPMHUPOBAHHIO M TPOSBICHUIO OPYIUIMH B oOnactu  (pusmKwy,
MTOCTOSIHHO TOBBIMIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
JlaBaTh OLEHKY HOBBIM CHUTYyallMsiIM, BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLIEHHUBAaTh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;



BJIQJICTh HABBIKAMH TIO3HABATEILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

UCTIOJIb30BaTh NPUEMBI peIeKCHH ISl OLIEHKH CUTYaIIH, BEIOOpa BEPHOTO PEIICHHS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATh ce0sl, IOHUMAasi CBOU HEAOCTATKU U IOCTOUHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B npouecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MTPOTrPaMMBbI IO (pU3MKeE 115
YPOBHS CpeliHero odiero oopa3oBaHusl y 0Oy4YarOIIMXCs COBEPIICHCTBYETCS SMOIMOHAIBHBIN
MHTEJJIEKT, IPEANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHE PUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
WU3MEHEHUSIM U POSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEl MOTHBAIMM, BKJIOYAIOIIEH CTpEeMJIEHHE K JOCTM)KEHHMIO IENIU MU YyCHexy,
ONTHMMU3M, HHULIUATUBHOCTh, YMEHHUE JIHCTBOBATH UCXOMS U3 CBOUX BO3MOYKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIIEHMS C JPYTUMU
JIOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3periath KOH(IUKTHL

HNPEIMETHBIE PE3YJIbTATHBI

K xonmy obydenust B 10 kjacce npeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAayYHOM KapTUHBI MUPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTHUECKOI
NeSITeNIbHOCTH JIFOZICH;

YUUTHIBaTh TPaHUIBl NPUMEHEHHS] H3YUYEHHBIX (PU3UYECKHX MOJeNel: MarephalbHas
TOYKa, MHEepLHUalIbHas CUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TENO, MICANBHBIA Ta3, MOJIENIU
CTPOEHUS Ta30B, )KHJAKOCTEH W TBEPABIX TEJ, TOUCUHBIH DIIIEKTPUUECKUN 3aps] MpU pelIeHUU
buznueckux 3a1ay;

pacrno3HaBaTh (HU3MYECKHE SBJICHUS (MPOIecCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETUYECKOW TEOPHH CTPOCHHUS BEUIECTBA U DIEKTPOIUHAMHKU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPsIMOJMHEWHOE MBH)KEHHE, CBOOOJHOE TMaJeHHE Tell,
JIBUKEHHE 10 OKPYKHOCTH, HHepIus, B3auMmojeictBue ten, auddysusa, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeW U TBEPABIX Tel, WU3MEHEHHE O0bEMa Tel MPH HarpeBaHUU
(oxyakieHnn), TeTJI0BOE paBHOBECHE, HCTIapeHHe, KOHACHCAIlUs, TNIaBIICHUE, KPUCTAITU3allu,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBILIEHUWE JTABJIEHUS ra3a MpPU €ro HAarpeBaHUU B 3aKPBITOM
COCyJle, CBA3b MEXIYy IapaMeTpaMu COCTOSIHUSI Tra3a B M30MPOLECcCaxX, dSJIEKTPU3ALMS Tel,
B3aUMOJICIICTBUE 3apAJIOB;

OTIMCHIBATh MEXaHWYECKOE NBIKEHUE, MCIONb3Yysl (U3NYECKUE BEIMUYMHBI: KOOPAMHATA,
MyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHila, UMIYJIbC Tela, KUHETHYecKas
SHEprusi, MOTCHIMAJIbHAS DHEPrus, MexXxaHudeckas paboTa, MeXaHHMYecKas MOIIHOCTb; TMpHU
OTHMCAHWU TPABWIBHO TPAKTOBaTh (DU3MUECKUNH CMBICH HCTOJB3YEMBIX BEIHYWH, UX



0003HAYCHHSI U €JMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIUYHHY
C IPYrUMH BEIMUYNHAMU;

OIIMCBHIBATh H3Y4YCHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SIBICHUS, HCIOJb3Ys
¢u3nyeckue BENWYMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHss KHHETHYeCKas DSHEeprus
XA0THYECKOTO JBWKEHHUS MOJIEKYJ, CPEIHEKBAJpaTU4HAs CKOPOCTb MOJIEKYN, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOd(GQGUIHMEHT MOJE3HOTO ICHCTBUS TEIUIOBOTO
JBUTATEIIS; IPY OTIMCAHUH MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIIOJIB3YEMbIX BEIUYHH,
ux OOO3HAYCHHWsS] W EIUHMIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIONINE MAHHYIO (H3UIECKYIO
BEJIMYMHY C JPYTUMHU BEJIMUMHAM;

ONIMCBIBATh M3YyYEHHBIE JJIEKTPUYECKHUE CBOWCTBA BEIIECTBA U DIIEKTPUUYECKHUE SIBICHUS
(mpo1iecchl), UCIOJNIB3YST (PU3NYECKUE BEIMYUHBL: AJNEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJIA, MOTEHIMAJN, Pa3HOCTh NOTEHLUANOB; MpPU OINHUCAHUU IPABUIBHO
TpakTOBaTh (U3NYECKUII CMBICT HCHOJIb3YEMbIX BEIUYMH, WX OOO3HAYEHUS M €IWHULIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBbI U
MIPUHLHUIBL: 3aKOH BceMupHoOro tarotenus, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHHs
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MUMITYJIbCca, TPUHLUI CYNEePIIO3UIIMU CUII, TIPUHIUIT
PABHOIIPaBHsI HHEPLUHAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KNHETHUUYECKYIO TEOPUIO CTPOCHHUS
BEILIECTBA, Ta30BbIE 3aKOHBI, CBSA3b CPEIHEH KHHETHMYECKOW SHEPIHMM TEIUIOBOTO JABUKEHUS
MOJIEKYJT ¢ aOCOJIFOTHOM TeMIepaTypoil, MepBbld 3aKOH TEPMOJMHAMMKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro0 MaTeMaTHYeCKOEe BbIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIUIIBI IEHCTBHSI MAllIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyaTh yClIoBUs UX O€30I1aCHOTO MCIIOJIb30BaHUs B TIOBCEAHEBHOM XKU3HM;

BBITMOJIHATE 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DU3MUECKUX SBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM IMpPSMBIX M KOCBEHHBIX HW3MEpPEHUH, mpu 3TOM  (GOpMYJIHpPOBaTh
npobiemy/3agayy M TUNOTE3y Y4eOHOrO AKCIEpUMEHTa, CcOOMpaTb YCTAaHOBKY M3
IIPEUI0KEHHOT0 000pYA0BaHUs, IPOBOIUTH OIBIT U (POPMYIIUPOBATH BBIBOIbI;

OCYLIECTBIIATh MPSIMbIE W KOCBEHHbIE W3MEPEHUs (QU3MUYECKHX BEJIUYMH, I[PU 3HTOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO H3MEPEHMS U MCII0JIb30BaThb W3BECTHBIE METOJ/bl OLIEHKU
MOrPEITHOCTEN U3MEPEHUI;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXAy (U3MUECKUMHM BEJIUYMHAMH C HCIOJIb30BaHUEM
OpSIMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHPOBATh pPE3yJbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BUJAE TaOIUI U TpaUKOB, JeIaTh BBIBOJIBI
II0 pe3yJibTaTaM MCCIEIO0BAHMUS,

coOmoarh IpaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEAO0BAaHMM B paMKax
y4eOHOTO 3SKCHEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM U  INPOEKTHOW JAEATENIBHOCTU C
HCIOJIb30BAHUEM U3MEPHUTEIIBHBIX YCTPOICTB U 1abopaTopHOro 000pyI0BaHHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJU3a YCJIOBHS 33Jauydl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMUYMHBI M (OPMYINbI, HEOOXOAUMbIE Ul €€ peleHHs,
MIPOBOJIUTH PACU€Thl M OLIEHUBATh PEAIbHOCTH MOJyYEeHHOTO 3HauUeHUs (PU3UUECKON BEIUYHHBI,

pelarh KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJIeHUi ¢ ONOpoi Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHHUS;

UCTONb30BaTh MPH pelIeHMH Yy4eOHBIX 3ajjad  COBpPEMEHHbIe HMH(OpPMAIIOHHBIE
TEXHOJIOTUHM JUI TIOMCKA, CTPYKTYPUPOBAHHUS, MHTEPHpPETAllMM M IPeJCTaBlIeHHUs y4yeOHOH u
HAy4YHO-TIONYJISIPHOW HWH(POPMALMHU, TMOJYYEHHOW U3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBAThH MOJydaeMyr0 HH()OPMAITHIO;



MPUBOANUTH TPUMEPHI BKIIA/Ja POCCUHUCKUX U 3apyOCKHBIX YUYEHBIX-(HU3UKOB B Pa3BUTHE
HayKd, 0OBSICHEHHUE MTPOIIECCOB OKPYKAIOLIETO MHUPA, B PA3BUTHUE TEXHUKH U TEXHOJIOTHIA;

UCIIONb30BaTh TEOPETUYECKUE 3HAHWA 1O (HU3UKE B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPU OOpALIEHUHU C TPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXPAHEHUS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKaIoUIel cpene;

paboTaTh B IPyIIIE C BHIITIOJHEHUEM PA3IMYHBIX COLMAIBbHBIX POJIEH, IUIAHUPOBATh padboTy
IPYNIbl, pAlUOHAJIbHO pacCHpenesaTh OOf3aHHOCTH U IUIAaHUPOBAaTh JIEATEIBHOCTh B
HECTaHJAPTHBIX CUTYalUAX, aJl€KBaTHO OLIEHMBATh BKJIAJl Ka)JOrO M3 YYaCTHUKOB IpYIIIbI B
pellIeHre paccMaTpUBaEMON MTPOOIIEMBI.

K xonmy obyuenus B 11 kJiacce mpenMeTHbIE pe3yabTaThl Ha 0a30BOM ypPOBHE JOJDKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IIPAKTUYECKOMN
NESITeIbHOCTH JIFOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUYECKON KapTHUHBI MUDA;

YYUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJIENICH: TOUYCHHBIN
AIIEKTPUYECKHUI 3apsii, Jy4 CBEeTa, TOYEUHBIM HCTOYHUK CBETa, fJepHas MOJEIb aToMa,
HYKJIOHHAsi MOJIEIb aTOMHOTO Apa MPH pelIeHnn GU3NYECKUX 3a/1a4;

pacro3HaBaTh (U3UYECKUE SBIEHUS (MPOIIECCH) M OOBSCHATh WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKHI M KBAHTOBOM (DM3HKU: 3JEKTpUYEcKass MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE [EHCTBUS TOKa, B3aMMOJECHCTBHE MAarHMTOB, 3JEKTPOMAarHUTHas
WHIYKLWS, JAeWCTBUE MAarHUTHOTO TMOJIsI Ha MPOBOJHUK C TOKOM U JIBIXKYLIMHCS 3apsl,
AIIEKTPOMArHUTHBIE KOJIeOaHUs U BOJIHBI, MIPSMOJIMHEHHOE paclpOoCTPAaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHuus, audpakuus W MOJNSIpU3ALUS CBETa, JUCIEPCUsT CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHNHe, BOZHUKHOBEHUE JTMHEWYATOTO
CIIEKTpa aToMa BOJIOPO/JIa, €CTECTBEHHAs U HCKYCCTBEHHAs PaIMOAKTUBHOCTb;

OTHCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIE, ONTHYECKUE,
ANIEKTPUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPEN) U DIEKTPOMArHUTHbIC SBIIEHUS (IIPOLIECCHI),
UCHOJIb3YS (U3NYECKUE BEIMYMHBI: D3JCKTPUYECKUIM 3apsiji, CHiIa TOKa, JIIEKTPUUYECKOE
HaMpspKEHUe, DIIEKTPUYECKOe COPOTUBIICHUE, PA3HOCTh MOTEHIMANIOB, SJIEKTPOABMKYIAS CHUIA,
paboTa TOKa, MHAYKIMS MarHUTHOro mojs, cuwina Awmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPrUsl 3JIEKTPUUYECKOr0 M MArHWTHOTO MOJIEH, MEepUoJ W 4YacToTa KojeOaHuil B
KoJie0aTeIbHOM KOHTYpE, 3aps] U CHJia TOKa B MPOIECCe TapMOHMYECKUX AIIEKTPOMArHUTHBIX
KojeOaHui, (QOKyCHOE pacCTOSIHME€ W ONTHYECKash CHUJia JUH3bI, MPHU OINHCAHUU IPABUIBHO
TpakToBaTh (UINYECKUI CMBICT HCHOJIb3YEMbIX BEJIWYMH, HX OOO3HAYCHHS M €IUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIHUUHY C APYTUMU BETUYMHAMU;

OTHCHIBaTh M3yYCHHbIC KBAaHTOBBIC SIBJICHHSI M TMPOIIECCHI, HUCIHONB3Ys (pusmueckue
BEITMYMHBI: CKOPOCTh J3JEKTPOMArHUTHBIX BOJIH, JJWHA BOJHBI M YacTOTa CBETa, DHEPIUi U
uMnynbc (GOTOHA, MEpUOJ IMoJIypacnaja, SHEPrus CBA3M aTOMHBIX SA€p, NpPU ONUCAHUU
MPAaBUIBHO TPAKTOBaTh (U3MYECKUN CMBICT HCIOJB3YEMbIX BEJIMYMH, UX OO0O3HA4YEeHUs U
€IMHUIIBI, YKa3bIBaTh (OPMYJIBI, CBS3bIBAIOIIME AHHYIO (DPU3NYECKYIO0 BEIMYMHY C JPYTUMHU
BEJIMYUHAMH, BBIYUCIATH 3HAYCHUE (PU3UUECKOI BETUUUHBI;

aHAJTM3UPOBaTh (PU3MUECKHE MPOLECChl U SBJICHUS, MCIONB3ys (DU3MUECKHe 3aKOHBI U
OpuHLUOBL:  3ak0oH OMa, 3aKOHBI TIOCNEOBAaTeNbHOIO U HapajlIeIbHOTO  COEIMHEHUS
NPOBOJHUKOB, 3akoH JDkoyns—JIeHma, 3akoH DIEKTPOMAarHUTHOM  MHIYKIMH, 3aKOH
MPSIMOJIMHENHOTO PacpOCTPaHEHNsl CBETA, 3aKOHBl OTPaXEHMs CBETA, 3aKOHBI MPEIIOMIICHHUS
CBETa, ypaBHeHHME DOiHIITeHHa I (GoTodhdeKTa, 3aKOH COXPAaHEHHs SHEPrUH, 3aKOH
COXPAaHEHHUs HMIIyJbCa, 3aKOH COXPAHEHHs DJIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHMS
MaccoBOr0 4Hcia, MOocTyiaTtel bopa, 3akoH pajnMoOakTHBHOTO pacraja, MpH 3TOM pa3inyaThb



CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TpaHUIBL,
001acTH) NPUMEHUMOCTH;

ONPE/EIATh HaIlpaBJIEHUE BEKTOpAa WHAYKIMM MAarHUTHOTO IOJS IPOBOJHHUKA C TOKOM,
cwiibl Amnepa u cuisl Jlopenia;

CTPOUTh U OIIMCHIBATh NU300pakeHHE, CO3aBAEMOE IUNIOCKUM 3€pPKaOM, TOHKOM JINH30M;

BBITIOJTHATh JKCIIEPUMEHTHl 110 HMCCIEIOBAHUIO (PU3MUYECKUX SBJICHUH M TPOIECCOB C
HCIOJIb30BAHUEM  MPSAMBIX U KOCBEHHBIX HW3MEpPEHWil: Mpu 3ToM  (opMyInpoBaTh
npobieMy/3agady ¥ TUIOTE3y Y4EeOHOTOo OKCIIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
MIPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH OTIBIT U (POPMYIIUPOBATH BBIBOJIBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE WM3MEPEHHUS (PHU3MUYECKUX BEIUYMH, IMPH 3ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO HM3MEPEHUs M MHCIOJNb30BaThb W3BECTHBIE METOJbl OIICHKH
MIOTPEITHOCTEN U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BEJTMYHH C UCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUIA:
P 3TOM KOHCTPYMPOBATh YCTAHOBKY, (MKCHUPOBATH PE3YyIbTATHI MOJTYYEHHOH 3aBUCHUMOCTH
¢u3nyecKkux BEIMYMH B BHUAE TabmuL M TrpauKoOB, Je€1aTh BBIBOABI IO pe3yibTaTaMm
UCCIIEIOBAHUS;

coOmogark mpaBuiaa O€30MACHOrO Tpyda IpU MPOBEIEHUM HCCIEAOBAHUM B paMKax
y4eOHOIr0 dSKCIEpPUMEHTa, Y4eOHO-HUCCIIEOBATENbCKOM W  INPOEKTHOW JAEATENIBHOCTU C
HCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJaHHON (U3MYECKOM MOJIeNblo, HCIOJb3Ys
(u3nyeckue 3aKOHbI U MPUHIIUIIBI, HA OCHOBE aHAJIW3a yCJIOBUS 3a/1a4l BHIOMPATh (GU3NYECKYIO
MOJIeNb, BBIIENATh (PU3UUYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJyYEHHOTO 3HaUYeHUs (PU3NUECKON BEJINYHHBI,

pelaTh KaueCTBEHHBbIE 3aJjaud: BBICTPAUBATh JIOIMUYECKH HENPOTHBOPEUMBYIO IETIOYKY
paccyKJeHU ¢ ONIOPOH Ha N3YyYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBIICHMS,;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3ajad COBPEMEHHbIE HMH()OPMAILIOHHBIE
TEXHOJIOTUU [yl IIOUCKA, CTPYKTYPUPOBAHMSA, MHTEPIPETAlUU U MPEACTaBICHUS Y4eOHOU U
Hay4YHO-TIONYJISIPHOW MH(pOPMALMKU, HOJYYEHHOW M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OpPMAILHIO;

OOBSICHATH NPUHIUIIBI ICHCTBUSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3avyaTh
yCIOBHSI UX 0€30M1aCHOI0 UCTIOIb30BAHUS B IOBCETHEBHOM KU3HH;

IPUBOAMUTH MPUMEPHI BKJIA/JAd POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3MKOB B Pa3BUTHE
HayKH, B 00bSCHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHWA 1O (HU3UKE B IOBCEJHEBHOM JKM3HU Ui
oOecrieyeHus 6€30MaCHOCTH MPU OOpALEHUHN C TPUOOpPaAMH U TEXHUUECKUMH YCTPOHCTBAMH, AJIS
COXpaHEHHUs 3JI0POBbsI U COOJIIOZCHUSI HOPM 3KOJIOTHYECKOTO IMOBEICHUS B OKPYKAIOLIEH cpele;

paloTath B IpymIie C BHIIOJHEHUEM PA3IMUHBIX COLUAIIBHBIX POJIeH, IIIaHUPOBaTh paboTy
TpYIIBbl, palMOHAIBHO paclpeneNiarTh O0O0S3aHHOCTH W IUIAHUPOBAaTh JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYyallUsAX, aJ€KBAaTHO OLICHMBATH BKJIAJ KaXJOrO M3 YYaCTHUKOB IDYIIBI B
peleHre paccMaTpuBaeMOi pOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METOIbI HAYYHOI'O TIO3HAHUSA
bu6moreka [IOK
1.1 ) 2
. https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Aunaica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 htts://m.edso0.ru/7fALbF72
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuorexa [IOK
3.1 9 1
TEOPUU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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



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

Hroro no pazgeny 24
Pazgen 4. DJIEKTPOANHAMMUKA
bu6mmoreka [IOK
4.1 3 10
flertpoctatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpUYeCKuid TOK. TOKHM B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne ara nuppoBbIE
Tema ypoka Konrpoiasbubie | IlpakTHyeckue A op
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl

1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnuorexa [JOK
METO/Ibl IO3HAHMS OKPY>KAOIIETO MHUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B popmMupoBaHun

2 COBPEMEHHOM HayYHO# KapTHHBI MUPA, B 1 bubmorera [JOK

P v P 1P, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIeATETLHOCTH JIFOIeH
MexaHnueckoe OBUKECHHUE.

3 OTHOCHUTENBHOCTh MEXaHNYSCKOTO 1 bubmuorexa [JOK
nBrokeHud. [lepemenienne, CKOpocTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IPSIMOIIMHEUHOE IBIKEHUE 1 Eubmorexa HOK

P P https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOTMHEWHOE 1 bubnuoreka [JOK
IBUKECHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHue. Y CKopeHue 1 bubnuoreka [JOK
CBOOOIHOTO ITaJICHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiiHoe npmxenue. /[prxenue 1 bubnuoreka [JOK
MaTepUaabHON TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHuun otHOCUTENbHOCTH ["anumest.

. bubnuoreka [JOK

8 WNuepuunanbsHblie cuctemsl oTcuera. [lepBolit 1

3akoH HerotoHa

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [IpuHuun cynepno3unuu

9 cwi. Bropou 3akon HerotoHa jyis bubmorexa LHOK
. https://m.edsoo.ru/ffOc3be8
MaTepuaIbHOU TOUKU
10 Tperun 3akoH HproTOHA [1711 MaTEepUAIBHBIX bubnuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3akoH BceMHpHOTO TsaroTeHus. Cuma bubnuorexa [JOK
TsKecTH. [lepBast kocMudeckas CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [{OK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena httos://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koagdumment tpenus. Cuna
13 COHpOTEIBJ‘IeHI/Iﬂ npaq)nBHmeHHTlfTena B bubmorexa OK
https://m.edsoo.ru/ff0c3f76
AKUJKOCTHU WU Ta3e
[TocTynarensHoe U BpanaTeabHOE
14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cuisl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmiynsc MaTepuanbHOM TOUKU, CUCTEMBI
15 MaTepUabHbIX TOYEK. IMITyJIbC CHITBI. bubnuoreka [JOK
3aKOH COoXpaHEHHMs uMITysbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pa6ota u mourHOCTh cuibl. Kunetnueckas
16 SHEPTHsl MaTepHaIbHOW Touku. Teopema 00 bubmmorexa [JOK
. https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKO SHEPTUU
[TorenunansHas sHeprus. [loTeHunanpHas
17 SHEPrus ynpyro neopMUpOBaHHOU bubnuoreka [JOK

MPYXUHBI. IloTenumnanpHas SHEpTUA TCJIa
BOIM3U MOBEPXHOCTU 3emum

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

18

HOTGHIII/IEL]II)HI)IC 1 HCIIOTCHIMAJIbHBIC CUJIBI.

CBs13b pabOTHI HEMOTEHIIUATIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKOU SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHU4YECKOU YHEPTUH

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas padota «MccaenoBanue
CBsA3U pa6OTI)I CHUJIbI C UBMCHCHUEM
MEXaHHYECKOW PHEPrUHU TeJla Ha PUMEPE
PacTsDKEHHS PE3UHOBOTO KI'YTa)

20

KonTpossHas pabora no teme
«Kunemaruka. Jluramuka. 3akOHBI
COXPAHEHHUS B MEXaHUKE)

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
KMHETUYECKOH Teopuu. bpoyHOBCKOE
newkenue. ubdysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep ABUKEHUS U B3aUMOJICUCTBUS
4yacTHI BemecTBa. Moienu CTPOCHHS ra30B,
KUJKOCTEH U TBEPABIX TEIl

23

Macca monekyn. KonnuecTBo BelecTsa.
[TocrostnHas ABoraapo

24

TermmoBoe paBHOoBecue. Temneparypa u e€
n3Mepenue. llkana remneparyp Llenscus

25

WUneanpusrii raz 8 MKT. OcHOBHOE
ypaBHeHne MKT

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

26

AGcomoTHas TemrepaTypa Kak Mepa
CpeAHEN KUHETUYECKON SHEPIUU JBUKECHUS
MOJIEKYJl. YpaBHeHUEe MeHieneeBa-
Knaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

27

3akoH JlanpToHA. ["a30BbIE 3aKOHBI

Jlaboparopras pabota «lcciienoBanue

28 3aBUCHMOCTH MEXIy ITapameTpamMmu
COCTOSIHUS Pa3pEeKEHHOTO ra3ay
29 H3omporiecchl B U1€allbHOM ra3e u ux bubmmoreka [IOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BryTpeHnHss dHEpTrHUs TEPMOIMHAMAYECKOU
30 CUCTEMBI U CIOCOOBI €€ N3MEHEHUSI. bubnuoreka [JOK
KonunuectBo Temnotel u paboTa. BuyTpenHss https://m.edsoo.ru/ff0c5952
SHEPTHsI OJTHOATOMHOTO UJICaTFHOTO Ta3a
bu6moreka [IOK
31 Brpet Tenomepea https://m.edsoo.ru/ff0c5c36
VenbHasg TEIIOEMKOCTE BEIIECTBA.
32 KonnuecTBo TETIIOTHI pH TEIIonepeaaye. Bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5c36
AmabaTHBIN MPOIECC
33 [TepBrIil 3aKOH TEPMOJUHAMUKU U €TO bubnnoreka [JOK
MPUMEHEHHE K U30MpoIeccam https://m.edsoo.ru/ffOc5efc
34 HeoOpatumMocTh MpoIieccoB B MPUPOIE. bubmuoreka [JOK
BTopoii 3ak0OH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicreus u KII1/ TermoBoit bubmuoreka [JOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIT
37 DKosoruyeckue npooaeMbl
TETJIOPHEPTETUKH
38 O6o6maromuit ypok «MomnekynsapHas bubnunoreka [JOK
¢u3uka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
39 KonTtponsHas pabota o Teme bubnuorexa [IOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

«MonexynspHas ¢puznka. OCHOBBI

https://m.edsoo.ru/ff0c6a50

TEPMOTUHAMUKID)
40 [TapooGpazoBaHye U KOHJICHCAIHS. bubnuorexa [JOK
Hcnapenue u kureHue https://m.edsoo.ru/ff0c63b6
41 AOCOI0THAs 1 OTHOCHUTEIIbHAS BIIAXKHOCTD bubmmoreka [IOK
BO3ayxa. HaceleHHbIi nap https://m.edsoo.ru/ff0c64d8
Teepnoe teno. Kpucramnuueckue u
4 amopdHbIe Tena. AHU30TPOIUS CBOWCTB bubnuoreka [JOK
KpucTauioB. JKuIK1e KpUCTaJLIbI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [InaBnenue u KpucTaM3anus. Y aenbHas bu6moreka [IOK
TertoTa tuiaBieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 VYpaBHeHHE TEIIOBOTO OagaHca httos://m.edsoo.ru/f0c6820
45 DJIeKTpU3aIus Tell. DINEKTPUUECKUN 3apsi/l. bubnuoreka [IOK
JIBa BH1a SJIEKTPUYECKUX 3aps/I0B https://m.edsoo.ru/ffOc6bcc
[IpoBOJHUKY, TUANEKTPUKU U
46 H(]);)JIYHpOBO,HHI/IKI/I. 3aK(I:H COXpaHEHUSs bubmorexa HOK
https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOTO 3apsia
47 B3aumoaeuncrsue 3apsnoB. 3akoH KynoHa. bubnnoreka [JOK
To4eyHbIN NIEKTPUUYECKUU 3apsij https://m.edsoo.ru/ffOc6ced
Hanps:k€HHOCTB 3IIEKTPUYECKOTO TMOJIA.
48 [TpuHIMT Cyneprno3uIuu IEKTPUUECKUX Bubmmorexa LIOK
. B https://m.edsoo.ru/ff0c6df2
noseu. JIMHUK HanpsHKEHHOCTH
49 PaGota cui 31eKTpoCTaTHueCcKOro mosl. bubnuoreka [JOK
IloTenmnuan. Pa3HOCTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
50 IIpoBOIHUKY M TUANIEKTPUKHU B bubnuorexa [IOK



https://m.edsoo.ru/ff0c6a50
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https://m.edsoo.ru/ff0c64d8
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QJICKTPOCTATHUYCCKOM IIOJIC.
I[I/IBJIGKTPI/I‘IGCKEUI MMPOHHULACMOCTDb

https://m.edsoo.ru/ff0c7018

51

OnexrpoeéMkocTs. Konnencarop

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7126

52

DNeKTPOEMKOCTD MJIOCKOTO KOHJEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHcaTopa

bubmmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHas pabota "M3mepenne
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[IpuHOKN NENCTBHS U IPUMEHEHHE
KOH/JIEHCATOPOB, KOIMPOBAJIBHOTO anmapara,
CTPYMHOTO IIPUHTEPA. DINEKTPOCTATUYECKAS
3aiuTa. 3a3eMJIEHUe IEKTPONpruOOpoOB

55

DJIEKTPUYECKHI TOK, YCIIOBUS €TI0
cymectBoBanus. [loctostHabIN TOK. Crita
toka. Hanpsoxkenue. ConpoTtuBieHue. 3aKkoH
Owma a5 yyacTka 1emnu

56

[TocnenoBarenpHOE, MapaLIeIbHOE,
CMEIIaHHOE COSTMHEHHE TIPOBOTHIKOB.
JlabopaTtopHas pabota «3ydenue
CMEIIIAaHHOTO COCIMHEHHSI PE3UCTOPOBY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTB AJIEKTPUYECKOTO TOKA.
3akoH J[xoyns-Jlenna

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma i MOJIHOM (3aMKHYTO)

3HeKTqueCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUC.

JlaGopaTopHnas pabora «3mepenue I/1C
MCTOYHHKA TOKA U €r0 BHYTPEHHET O
COIIPOTHUBIICHUS»

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



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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DNeKTpOHHAs MMPOBOJAUMOCTb TBEPIBIX
METaJUUIOB. 3aBUCUMOCTb COMTPOTUBJICHHS

59
METaJUUIOB OT TEMIIEPATYPhI.
CBepxXnpoBOIUMOCTh
60 DneKTpUYeCcKuu TOK B Bakyyme. CBOUCTBa
ANIEKTPOHHBIX MTyYKOB
[TonympoBOAHUKH, UX COOCTBEHHAS U
61 IpUMecHast mpoBouMocTb. CBorcTBa P—N- brbmmorexa [OK
P p ) https://m.edsoo.ru/ff0c84ae
niepexoja. [loympoBoIHUKOBBIE TPHOOPHI
DIEeKTPpUYECKUH TOK B PACTBOpax U
62 pacriaBax 3J€KTPOJIMTOB. bubnuoreka [IOK
DJIEKTPOJIMTHYECKAS] JUCCOIMALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIEKTPUYECKUHU TOK B ra3ax.
. . bu6mmoreka [IOK
63 CaMOoCTOATETbHBIW U HECAMOCTOSITENIbHBIH
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nazma
DnexTpuyeckue Npudopbl U YCTPOMCTBA U UX
64 MpakTH4eckoe npuMenenue. [lpapuna bubmmorexa [TOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKH 0€30MacHOCTH
bubmuoreka [JOK
65 O6006mamui ypok «IeKTPOIUTHAMUKA)
THAIOTIHH YP POz https://m.edsoo.ru/ff0c88be
KounTposbHas pabota no Teme
66 «Qnekrpocraruka. [locTosaHHbIN bubnnoreka [JOK
JJIEKTPUYECKUH TOK. TOKHM B pa3an4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PezepBHblit ypok. KoHTponbHas paboTa 1o bubnuoreka [IOK

Teme "DneKkTpoauHaMuKa"

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600maronuii ypok mo 1 bubnuorexa [JOK
temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkinonepHoe obiiectBo «M3aaTenbcTBO

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIbBI J1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET
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