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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeaHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTeNnbHOM mporpamMMmel, mpenctaBieHHbix B @OI'OC COO, a Takke c yd€Tom
benepanbHOl paboduell MporpaMMbl BOCIIUTAaHHS ¥ KOHILEMIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Pusznka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayn3yoUIMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatomtuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cOoOTBETCTBYET
tpedoBanusaM PI'OC COO kx mIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalnpeaIMeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKK€ YYUTHIBAET HEOOXOJMMOCTb DPEATU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3MKM: JIMYHOCTHBIE, MeETalmpeIMETHbIE, IpeIMEeTHble (Ha
06a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYEeHUS;

e cojepxaHue yueOHOro npeamera «Du3mnkay Mo rojaM o0ydeHusl.

dusnka Kak HayKa 0 HanboJiee 0OIMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAU€CTBE YI€OHOTO
IpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBINH BKIJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GU3HKA — CHCTEMOOOpa3yIOMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xumueH, ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHHEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, TMOJYYEHHsS] HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3yueHue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(bopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTh HAYYHBI METOJ MO3HAHUS MPU BBINIOJHEHUH UMU Y4EOHBIX UCCIIEIOBAaHUM.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero o0pa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBJISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX pa3AesioB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca (pu3nku 00beTMHEH BOKPYT
¢busnueckux Teopuil. Bemymmum B Kkypce sBhsiercss (GOpMUpOBAHHME MPEACTABICHUU O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanonaraeT MCHOJIb30BaHUE TYMaHUTApHOTO
noTeHnuana pu3n4eckoi HayKu, OCMBICTICHHE CBS3H Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBa,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTMYECKUMHM MTPOOIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraet 3HakoOMCTBO C HIMPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peamu3yeTcss MOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJOIMUECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOPbHIE CBSI3aHbI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a Takxke 00CyXIeHHUs MPoOJIeM pallMOHAIBHOTO NMPUPOJIOTIONIb30BAaHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepxHEBBIMH DJIEMEHTaMHU Kypca (M3MKH Ha YpPOBHE CpEJHEro oOuiero oOpazoBaHUs
ABIIAIOTCS (u3ndeckue Teopuu (hopMHUpOBaHME MPEACTABICHUA O CTPYKType HOCTPOCHHS
¢u3nueckoil TeopuH, posu (PyHIAMEHTAIbHBIX 3aKOHOB M TMPUHIMIIOB B COBPEMEHHBIX



MPEJCTAaBICHUAX O IMPHPOJIE, IPAHUIAX MPUMEHUMOCTH TEOPHH, Ul ONMHMCAHHUS €CTECTBEHHO-
HAy4YHBIX SIBJIEHUN U IPOLIECCOB).
CucTeMHO- IS TETbHOCTHBIN MOJIX0/ B Kypce (PU3UKU peau3yercs Mpexkae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIBHON JesITeIbHOCTH oOydatomuxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO HCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U
nabopaTOpHBIX PabOT, KOTOphIE B TMporpamme 1o (usuke OoObEAWHEHBI B OOLIUI CIUCOK
YUYEHHYECKUX NMPAKTHUUECKUX padoT. BrlneneHue B yka3aHHOM IepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJISi KOHTPOJS W OLEHKH, OCYIIECTBISICTCS YYaCTHHUKAMH OOpa30BaTEIHLHOTO
mporecca UCXos U3 0COOCHHOCTEH TUTAHMPOBaHKA M OCHAIeHHU Kabuneta ¢usuku. [Ipu sToM
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIOMIMMUCS YMEHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIICIOBAaHUSI 3aBUCUMOCTEH (DM3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MIPEUI0KEHHBIX THUIIOTE3.
Bonpmoe BHUMaHue yAenseTcs peleHHI0 pacu€THBIX U KadyeCTBEHHBIX 3anad. [Ipu sTom
JUIS pacyE€THBIX 3a]a4 IPUOPUTETOM SIBJISIIOTCS 3a/1a4M C SIBHO 33JaHHOM (pU3MUECKON MOJEIBIO,
MO3BOJISIFOIIME TPUMEHSATh M3YYEHHBIE 3aKOHBl M 3aKOHOMEpPHOCTH Kak M3 OJIHOTO paszena
Kypca, TaK ¥ HHTETPHUPYS 3HAHUS U3 Pa3HBIX pa3zesoB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHWE TPOTeKaHWS (U3NYECKUX SBICHUH H TPOIECCOB B
OKpYXarolenl >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJENM ISl CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.
B cootBerctBun c¢ TpeboBanusimu PI'OC COO Kk MarepHadbHO-TEXHUYECKOMY
obecrieyeHnI0 yuyeOHOro mnpoiiecca 0a30BbI YpOBEHb Kypca (M3MKH Ha YpPOBHE CPEIHETro
oOuiero o0pa3oBaHUs JOJKEH M3Yy4aTbCs B YCIOBUSX MPEIMETHOrO KaOuMHeTa (U3UKU WU B
YCIIOBHSIX HHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIa. B xabunete
(bM3UKH TOJDKHO OBITH HEOOXOAMMOE JTa00paTOpHOE 000PYIOBAHUE TSI BBITOTHEHUS YKa3aHHBIX
B IporpaMMe Mo (U3MKE YYEHHUYECKHUX IPAKTHUYECKUX paboT M JIEMOHCTPALMOHHOE
00opy0BaHUE.
JleMOHCTpallMOHHOE 000pyaoBaHHE (OPMHUPYETCSI B COOTBETCTBUM C IPUHLMUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTU U 00ECIEeUUBAET MOCTAHOBKY IEPEUUCIEHHBIX B IIPOrpamMMe 10
(Gu3uKe KIIOYEBBIX JAEMOHCTpALMN A MCCIEJOBAHUS HM3Yy4aeMbIX SBJICHHUH M IPOLECCOB,
SMIMUPHUYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX IPUMEHECHHH.
JIaGopaTtopHOoe 00OpyAOBaHHE A YYEHMUYECKMX IMPaKTHYECKHX paldoT (opmupyercs B
BUJIE TEMATHYECKUX KOMIUIEKTOB M OOeCHeuuBaeTcs B pacyére OJHOI0 KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. TemaTudyeckue KOMIUIEKTHI J1IaDOpaTOpHOro OOOpYJOBAaHUS JOJKHBI OBITh
IIOCTPOEHbl HAa KOMIUIEKCHOM HCIOJIb30BAHUU AHAJIOIOBBIX M LU(POBBIX HNPUOOPOB, a TaKXKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPUIL.
OCHOBHBIMU LIENIIMH U3ydeHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:
e (opMupoBaHME HHTEpPeCca M CTPEMJIEHUS OOy4YaloUIMXCsl K HaydyHOMY H3Y4YCHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE IMPEJICTABIECHUM O HaydHOM MeTOA€ MO3HaHUs U (OpMHUpPOBaAHUE
HCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHUsS KaK pe3ysbTaTa U3y4yeHHs OCHOB CTPOEHUS
MaTepuH U (PyHJaMEHTAJIbHBIX 3aKOHOB (PH3UKH;

e (opMupoBaHHE YMEHHUH OOBACHATH SBJICHHS C UCIOJIb30BaHUEM (DPU3NYECKUX 3HAHUN U
Hay4HBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POIM (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUl.

JlocTikeHne 3TUX Lenell oOecreunBaeTcs pelleHHeM CIEAYIOIMX 3a/7ad B Ipoliecce
u3yueHHs Kypca GU3UKU Ha YPOBHE CpelHEro oomiero o0pa3oBaHus:



e npuoOpeTeHHe CHCTEMBl 3HAHUH 00 OOMMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, SJIEKTPOANHAMHKY, KBAHTOBYIO
(U3UKY U IIEMEHTHI acTPO(PHU3UKY;

e (dopMupoBaHME YMEHHUH TPUMEHATH TEOPETUYECKUE 3HAHUA M1  OOBSICHEHUS
(GU3NYEeCKUX SBICHUH B MPHUPOAE W JUISI TPHHATUS NPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOM JKU3HU;

® OCBOGHHME CIOCOOOB pELIEHUS pa3IUYHbIX 337ady C SBHO 3aJaHHOW (U3NYECKOU
MOJIeNBIO, 3a/a4, MOJPa3yMEBAIONINX CAMOCTOSITEIbHOE CO3JMaHue (HU3HUYECKOM
MOJIENH, aJIEKBAaTHOM YCIIOBUSM 3a/1auH;

® TOHMMaHHWE (PU3MUYECKUX OCHOB W NPUHIUIIOB JCHCTBUS TEXHHUYECKHX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPeNy;

® OBJIAQJICHUE METOJaMH CaMOCTOSATEIbHOIO IUIAHWPOBAHUS U MPOBEACHUS (PU3NYECKUX
OKCTIEPUMEHTOB, aHaIW3a W  WHTEpIpeTaluu  WHPOPMALUHU,  OIPEICICHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3yibTaTa;

® CO3JIaHUE YCJIOBUU JIJIS Pa3BUTHSI YMEHUN MPOEKTHO-UCCIIEI0BATENbCKOM, TBOPUECKOM
NEeSITEIbHOCTH.

Ha wmsydyenue ¢usuku (6a30BbI ypOBEHB) Ha YpPOBHE CpeaHEero oOmiero ooOpa3oBaHUs
otBojuTcst 136 wacos: B 10 kitacce — 68 vacoB (2 vaca B Hezenio), B 11 kimacce — 68 yacoB (2
gaca B HEJIEINIO).

[Ipennaraemsiii B mporpamme 1o pusuke nepeueHb J1adbopaTOpHBIX U MPAKTUYECKUX padboT
SIBJISIETCS PEKOMEHIOBAHHBIM, YYMTEb JIeaeT BBIOOp MPOBEIEHHUS JTa00PaTOPHBIX paboT U
OTIBITOB C YYETOM MUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yYaromINXCs.

COJEP)KAHUE OBYYEHUA

10 KJIACC
Pasznen 1. ®u3nka u MeTOAbI HAYYHOI O MO3HAHUS
®uszuka — Hayka o npupojae. HayuHble MeTOIbI MO3HAHUS OKpyXaromero mupa. Posb
SKCIIEPUMEHTAa U TEOPHUH B MpoIiecce MO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (pr3HKe.
MonenupoBanue Gu3ndeckux siBJIeHU U mpoiieccoB. Hayunbsie runoressl. dusznueckue
3aKOHBI ¥ TEOPUU. |'paHUIIBI MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpHHIUI COOTBETCTBHUS.
Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHOH HaydyHOW KapTUHBI MHUpa, B
MPAKTUYECKOUN ACATEILHOCTH JIFOICH.
Jlemoncmpayuu
Amnanorosble 1 IU(PPOBBIE U3MEPHUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYHKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe JABMKEeHHE. (OTHOCHUTEIBHOCTh MeXaHWdeckoro mABmkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOPEHHE
MaTepuaibHON TOYKH, UX MPOEKIUU Ha OCU CHUCTEMbl KOOpAauHaT. ClokeHHe NepeMelieHuil u
CJIOJKEHHE CKOPOCTEM.

PaBHOMEepHOE M paBHOYCKOpPEHHOE MPSMOJIMHEHHOE ABIKeHue. I'paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMEUIEHUSI MaTepUaIbHON TOUKU OT BPEMEHH.

CBoOoiHOE MajieHne. Y CKopeHrne CBOOOHOTO MaIeHus.

KpuBosmueiiHoe paBwxeHue. J[[BrkeHHe MarepuanbHOM TOYKM IO OKPYKHOCTH C
MOCTOSTHHOM MO MOJYJI0 CKOPOCThIO. YTJOBasi CKOPOCTb, JUHEWHas ckopocTh. l[lepuon u
gacTtoTa oOpaieHus. LleHTpocTpeMuTenbHOE yCKOPEHHE.



TexHuueckre YCTpPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: CHUIOMETp, JBMKCHHE
CHapS/I0B, LICMHbIC U PEMEHHBIC MTepeIauH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UIUTFOCTPALIMS KUHEMATUUECKUX XapaKTePUCTUK JABUKECHHUSL.

[IpeoOpazoBanme IBUKCHHNA C UCTIOIB30BAHUEM IPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue neuxenus teaa, OpOIIeHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOAHOTO MMaICHUS.

Hamnpagnenue ckopocT Ipu IBUXKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydyeHne HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanne  COOTHONICHWS ~ MEXAy  MYTAMH, TNPONACHHBIMM  TEJIOM  3a
MOCJIEIOBATENIbHBIE pPaBHBIE TMPOMEXYTKA BpPEMEHH TIPH PABHOYCKOPEHHOM JIBIDKCHHH C
HA4aJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHU MAPUKaA B BA3KOM KHUJIKOCTH.

N3yuenune nBukeHus tena, OpOoIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHnun otHocuTenbHOCTH [amiies. Ilepsiii 3akoH HeroToHa. MIHEpImManbHbIe CUCTEMBI
OTCYETA.

Macca Ttena. Cuma. Ilpunmun cynepno3unuu cuid. Bropoit 3akoH HeroToHa miist
MaTtepuanbHOM TOUKHU. TpeTuii 3akoH HproTOHA [1711 MaTepraibHbBIX TOYEK.

3akoH BceMHpHOro TsaroteHus. Cuna Tsokecth. [lepBas kocmMuyeckasi CKOpOCTb.

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

Tpenune. Buasl Tpenust (mokosi, cKoyibkeHus, kaueHus). Cuna tpeHus. Cyxoe TpeHHE.
Cuna TpeHMs CKOJIBKEHHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cunia conpoTUBICHUS
IIpY ABVYKEHUU TEJA B )KUJIKOCTH WJIU Tase.

[TocTynarensHoe U BpamiaTeabHOE JBUKEHUE aOCOIIOTHO TBEPAOTO TeNa.

MOMEHT cubl OTHOCUTENBHO OCH BpameHusa. [lmedo cumbl. YcioBus paBHOBECHUS
TBEPJIOTO TENA.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUWE: IOJALIUIIHUKY, JIBH)KCHHE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHEHME MacC B3aMMOJICHCTBYOLIUX TEll.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CnoxeHue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AeOopMaIHu.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U MTAJICHUU.

CpaBHEHME CHII TPEHUS TIOKOSI, KAUEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPIOTO Tesna. Buapl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydenue nBuxenHus Opycka 1o HaKIOHHOW TIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U PE3UHOBOM
oOpasiie, oT ux Aeopmarum.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TeJA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akonvi coxpanenus 6 mexanuke

Nmiynsc MaTepuaibHON TOYKH (Tea), CHCTeMbl MaTepUaIbHBIX TOUeK. IMIynbc CHIIBI U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHUs UMITyJbca. PeakTUBHOE IBIKEHHE.

PaGota cuibl. MOIIHOCTE CHITBL.



Kunernueckast sHeprus MaTepuagbHON TOUkd. Teopema 00 HM3MEHEHHMHM KUHETHYECKOMH
JHEPIHUH.

[MorenumaneHas sueprus. [loreHnuansHas sHeprus ynpyro aeGopMupoBaHHON PYKUHBI.
[ToTeHumanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3EMIIH.

[loTeHnumanpHbple ¥ HENOTEHIMATIbHbIE CUIbl. CBS3b pabOThl HEMOTEHIUAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM 3HEPIruu CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUUECKON YHEPTUH.

VYipyrue u Heylpyrue CTOJIKHOBEHMUS.

TexHuueckre yCTpOMCTBA U INPAKTHYECKOE NPHUMEHEHHE: BOJOMET, KOIEP, NMPYKUHHBIN
IIACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE nBIXKEHUE.

[lepexon noTeHIMAIBLHON SHEPTUU B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

N3ydyeHne aOCOJIFOTHO HEYNPYroro yaapa € MOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasTHHUKOB.

UccnenoBanue cBsi3u pabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKOW SHEpPruM Tella Ha
MIpUMEPE PACTSHKEHUS PE3UHOBOTO XKT'yTa.

Paszpnen 3. MoJuiekyasipHasi GU3MKAa M TEPMOAUHAMHKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-KHHETHYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe paBwkenue. Jduddys3us. Xapaktep ABWKEHHS € B3aUMOJICHCTBUSI YaCTHIL
BemecTBa. MoJIe Tl CTPOCHUSI Ta30B, KHAKOCTEH M TBEPABIX TeN M OOBICHCHHE CBOMCTB
BEIIECTBA HAa OCHOBE ATUX Mojeneld. Macca u pa3mepbl Mosekyn. KosumdecTBo BemiecTsa.
[Toctrostnuas ABorazapo.

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

Mogens uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KUHETHYECKOW TEOpUHU
UJeaNbHOTO Ta3a. AOCONIOTHas TeMIepaTypa Kak Mepa CpeAHeW KHHETHYECKOW JHEPruu
TEIUIOBOTO JBWXKeHUs dactul rasa. lllkama temnepatyp KensBuna. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon [lansroHa. M3omponecchl B UicaIbHOM Tra3e C
MOCTOSIHHBIM KOJIMYEeCTBOM BemlecTBa. ['paduueckoe npeacraBieHrue U30MPOIIECCOB: U30TEPMA,
n30xopa, u3obapa.

Texuuueckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbeIThl, [OKa3bIBAIOIIME TUCKPETHOE CTPOCHME BeriecTBa, (GoTtorpaduu  MOJEKYI
OpPraHUYECKUX COECIMHEHUM.

OmnpiTel 0 AU PY3Un KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUYKEHUSL.

Mopgpens onbita [ITepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISPHOTO B3aUMOACHCTBUSI.

Mogenb, WUTIOCTpUPYIOLIAsk IPUPO/IY IABJICHUS ra3a Ha CTEHKU COCyAa.

OnbIThL, WJUTIOCTPUPYIOIINE YPABHEHHE COCTOSIHUS UJICATbHOTO T'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenne Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MEpeHHd oO0BEMa
KOMHAThI, JABJICHUS U TEMIEPATYPhI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y TapaMeTpaMy COCTOSTHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmonnHamuueckass cucteMa. BHYTpeHHSAsI 3HEpPrusi TEPMOJUHAMUYECKOW CHUCTEMBI U
criocoObl e€ m3MeHeHus. KonmndyecTBo TErioTsl U pabota. BHyTpeHHsIsE SHEpPTHsi 0 JHOATOMHOTO



uJeanbHOTOo ra3a. Buel Temonepenaun: TeII0NPOBOJHOCTb, KOHBEKIHUS, U3JIydEeHUE. Y IEIbHAs
TEIUI0EMKOCTH BellecTBa. KomuecTBo TEIIOThI IpU TEIUIONEpEIaye.

[lonstue 06 anmmabatHOM mpouecce. IlepBblii 3akoH TepMmoauHaMHKH. llpumeHeHune
MIEPBOTO 3aKOHA TEPMOJIMHAMUKH K M3ompoueccaM. I'paduyeckas naTepnperamus padoThl rasa.

Bropoii 3akon TepmoanHamuki. HeoOpaTUMOCTh IPOLIECCOB B MPUPO/IE.

TenoBeie Mamuubl. [IpuHnune! neiicTBus Tennosbix MamuH. [IpeoOpa3oBanust 3Hepruu B
TEIUIOBbIX MamuHax. Koagduiuent noneznoro aeiictsus temaoBoid mamuHbl. Lukn KapHo u
ero Ko PHUIMEHT MOJIE3HOTO NEHCTBUSA. DKOJIOTUIECKUE TPOOIEMBI TETNIOIHEPTETHKH.

Texnuueckue ycTpoiicTBa M MpPaKTUYECKOE IPUMEHEHME: JABUIaTelb BHYTPEHHETO
CropaHusi, OBITOBOM XOJIOIMIBHUK, KOHIHIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW SHEpPruM Teja NpPHU COBEPILIEHHWU pabOThI: BBUIET MPOOKH U3
OYTBUJIKM TOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue 3(pupa B JATyHHOU TpyOke MyTEéM
TpeHus (BUICOJEMOHCTPAIINS ).

N3menenne BHyTpeHHEH sHepruu (TeMrepaTypbl) Teja Mpu Terionepeaaye.

OnpIT 1o aguabaTHOMY PacHIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOTO JABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune ynenbHOM TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpazoBanne u KoHAeHcamus. McmapeHume u  kumeHwe. AOCOTIOTHAS |
OTHOCHTEJIbHAS BIIAXKHOCThH BO3ayxa. HacelmeHHbIN Tap. YaenpHas TEIioTa mapooopa3oBaHus.
3aBUCUMOCTb TEMIEPATYPhl KUIIEHUS OT JIaBJICHUSL.

Teépnoe Teno. Kpucrammmueckue u amopdHbie Teraa. AHU30TPOIIUS CBOMCTB KPUCTAIIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [InaBieHre W KpucTamdzauus. Y aeiabHas
TeruioTa riasneHus. CyonuManus.

YpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuueckre ycCTpOHCTBA M NPAKTUYECKOE NPUMEHEHUE: TUTPOMETP M IICUXPOMETD,
KAJIOPUMETP, TEXHOJOTHM IMOJYYEHHS] COBPEMEHHBIX MaTepUalOB, B TOM  YHCIIE
HaHOMAaTepHUaJloB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBILLIEHHBIX [1APOB.

Kunenue npu NOHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BJIKHOCTH.

Habmronenue HarpeBaHus U MJIaBiIeHHs KPUCTAILTMUYECKOTO BELIECTBA.

JleMoHcTpalys KpucTauioB.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepeHune 0OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

Pa3znea 4. DuekTpoanHaMuKa

Tema 1. dnekmpocmamuka

OnexTpu3anus Tel. OJNEKTpUYECKUH 3apsal. JlBa BHIA JJIEKTPUYECKUX  3apsOB.
IIpoBOJHUKH, IUANEKTPUKH U NOJYIPOBOIHUKH. 3aKOH COXPAHEHHUS IEKTPUYECKOTO 3aps/ia.

B3aumopneiicteue 3apsinoB.  3akoH  Kynona. TodeuHblid  2NEKTpUYECKHM  3apsii.
Onexrpuueckoe mnoJsie. HanpsokéHHocTe anekTpuyeckoro mnods. IlpuHnun cynepnosunuun
AIEKTPUYECKUX MOJIEH. JINHNN HANPSYKEHHOCTHU IIEKTPUYECKOTO MOJIS.

PabGora cun oanektpoctatmyeckoro mois. Ilorenmman. Pa3HOCTh  HOTEHLMANOB.
IIpoBOIHUKYN M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM MoJI€. JAM3IEKTpUUECKask MIPOHULIAEMOCTb.

OnekrpoéMkocTb. KonzaeHcartop. DIeKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa. ODHEPrus
3apsHKEHHOTO KOHIEHCATOPA.



TexHuueckre YCTpPOMCTBA M MPAKTHUYECKOE IMPUMEHEHHUE: 3JIEKTPOCKOIM, 3IIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3aIlUTa, 3a3eMJICHUE 3JIEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBATHHBIN
anmnapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

YeTpoCTBO M IPUHLUII JEHCTBUS dJIEKTPOMETPA.

B3anmonenicTBie HadIEKTPU30BAHHBIX TEJL.

DIEKTPUYECKOE T0JI€ 3aPSHKCHHBIX TEI.

[IpoBOAHMKHM B 3IEKTPOCTATHUECKOM TOJIE.

DNeKTpoCTaTUYECKas 3aluTa.

JIUnIIeKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTD  JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMIAAM  TUIACTHH,
PACCTOSTHUS MEXK/Ty HUMH M TUAJICKTPUIECKON TTPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxkcnepumenm, nabopamophule pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. [locmosannwtii 3nekmpuueckuii mok. Toku 6 paznuunsix cpedax

DNEeKTPUYECKUM TOK. Y CJIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO ToKa. MICTOUHUKM TOKa.
Cuina toka. [TocTosSIHHBIN TOK.

Hanpsioxenue. 3akon OMa [i71s1 ydacTka LHEnH.

DNeKTpUYECKOe COTPOTHUBJICHHUE. VYnenbHOE COTIPOTUBIICHUE BEIIIECTBA.
[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE COSTUHEHHUE TPOBOTHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIIHOCTB AIEKTPHUYECKOTO TOKA.

DNEeKTPOABMKYIAs CHJIAa U BHYTPEHHEE COMTPOTUBIICHHE MCTOYHMUKA TOKa. 3akoH Oma 1ist
MTOJTHOM (3aMKHYTOM) A7eKTprIecKoi nenu. KopoTkoe 3aMpIkaHueE.

DNEeKTpOHHAs TPOBOJUMOCTD TBEPBIX METAJUIOB. 3aBUCHUMOCTh COITPOTUBIICHUS METAJIJIOB
oT Temneparypbl. CBepXIpOBOIUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[HonynpoBoanuku. CoOCTBEHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOIHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBo HUKOBEIE IPUOOPHI.

ONEeKTpUYECKU TOK B PACTBOPAX M paciulaBax 3JIEKTPOJUTOB. DJIEKTPOJIUTUYECKAS
JUCCoanus. DIEKTPOJIN3.

DIIeKTpUYECKHI TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOSATENIbHBIA pa3psaa. MosHusl.
[Tna3ma.

TexHuueckre yCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTar, HMCTOYHHMKH TOKa, 3JIEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPBI, TEPMOMETP COIMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPBHI U (OTOPE3IUCTOPHI,
MOJIYIPOBOJHUKOBBIN IMOJ, FalbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAaIPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAJH
MOINIEPEYHOI0 CEYEHUsl U MaTepHraa.

CMenanHoe coeIMHEHUE MPOBOJHUKOB.

[Ipsimoe u3MepeHue 3neKTpoABMKYLIEH cuiibl. KOpoTkoe 3amMblKaHHE TallbBAHHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCHUMOCTD COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenune cMemaHHOro COeAMHEHUS! PE3UCTOPOB.



W3mepeHne  ANEKTPOABIIKYLICH CHIBI HMCTOYHMKA TOKa W €r0  BHYTPEHHETO
COIIPOTHUBIICHUSL.

Habmonenue anexrponusa.

Me:knpeaMeTHbIe CBSI3H

Nzydyenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcamMH MaTeMaTWKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nouwamus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBIICHHE, HAYYHBIH (akT, TUmoTe3a, (usnyeckas BENUYMHA, 3aKOH, Teopws, HaOIroneHHE,
HKCTIIEPUMEHT, MOJICTTUPOBAHNE, MO/ICIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHCTEMBl YypaBHEHHMW, JHWHEWHas ¢(yHKuus, mapabona,
runep0oIIa, uX TpapuKh ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIIUU: CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOKJECTBO, BEKTOPhI M WX IPOEKIWU Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe IBIWKEHUE B KUBOU npupoie, nudysus, ocMoc, TerooOMeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
KUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIDHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeEI, JKUAKOCTEH M Ta30B, JJIEKTPHUYECKUE
CBOWCTBA METAJIOB, DJICKTPOJUTHIECKAS TUCCOLIUAIINS, TaThbBaHUKA.

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

Texnonoeus: ipeoOpa3oBaHne IBIKEHUH C UCTIOF30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOJIINITHUKH, WCIOJIh30BAaHWE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHKE (pakeTa,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJy4E€HUSI COBPEMEHHBIX MAaTepPHaJIOB, B TOM YHUCIIE
HAaHOMATEepUAJIOB, W  HAHOTEXHOJIOTHH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE IPUOOPHIL, TATbBAHUKA.

11 KJIACC
Pa3znen 4. diiekTpoauHaAMHKA

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[locrosiHHble MarHWThl. B3anMOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
Bekrop marautHoi uHaAyKiuu. [I[puHIUI Cyneprno3uiiui MarHuTHBIX 1oJied. JIMHUKM MarHUTHOM
nHAyKuuu. KapTuHa nTuHUN MarHUTHOM MHIYKIUMU T10J1S1 HOCTOSIHHBIX MarHUTOB.

MarnuTHO€E 1osie TPOBOJHUKA ¢ TOKOM. KapThHa JMHMA WMHAYKIMH MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IMPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NpOBOIHUKOB C TOKOM.

Cuna Amrmepa, €€ MOyJIb U HAlpaBIICHUE.

Cuna Jlopenua, e€ Moaynb M HampaBieHHe. JIBWKeHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopena.

SBneHue HIEeKTpOMarHUTHOM WHAYKUMHU. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapajes.

BuxpeBoe anekTpuueckoe moJsie. DIEKTPOABMKYIIAs CHUJIA MHIAYKIUU B TMPOBOJHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnyKkTUBHOCTD. SIBJIE€HUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAsA CUJIa CAMOUHTYKIIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHuuecknue YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTHI, 3JIEKTPOJBUTATENb, YCKOPUTEIN 3IE€MEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS NEYb.



Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUM MHIYKIMY MarHUTHOTO TOJISL.

B3anmoneiictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOW MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI MHIYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
IIOTOKA.

SIBneHne CaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

N3yuenne MarHuTHOTO IMOJIs KaTyIIKHA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOIO MAarHATA HA PAMKY C TOKOM.

HccnenoBanue siBiIeHUS IEKTPOMArHUTHOM MHIYKIINH.

Paznea S. KonreOanust u BOJIHbBI

Tema 1. Mexanuueckue u 31eKmpoMazcHuUmMHble KONeOAHUA

KonebarenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHME KoJyieOaHUsA. [ apMOHHUYECKHe
konebanus. Ilepuon, uwacrora, ammautyga U (asa koneOanui. [IpyXKMHHBI MasTHUK.
Maremaruueckuil MasTHUK. YpaBHEHHE rapMOHHUYecKuX KosieOanuil. [IpeBpaienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpubiii kOHTYp. CBOOOIHBIE AJICKTPOMArHWTHBIE KOJICOAHUS B HJICATLHOM
KoJjeOaTenbHOM KOHType. AHAJOTUS MEXKIy MEXaHWYEeCKUMU U DIIEKTPOMArHUTHBIMU
kosebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTUHM B UACATHBHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromuXx KojeOaHUAX. BbIHYXJIEHHbIE MEXaHUYECKUue KoJeOaHuUs.
Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHUsI.

[Tepemennbiii Tok. CUHYCOMAQIbHBIN NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTMTY/IHOE U IEUCTBYIOIIEE 3HAUCHUE CUIIbI TOKA M HAIPSHKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya W HOTpeOIEHUE DIEKTPUUECKON SHEPTUU.
DKOJIOTHYECKHE PUCKU TpPU MPOU3BOJACTBE AieKTpodHepruu. KynbTypa HCIoIb30BaHUS
AIIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

Texuuyeckre ycTpoilcTBAa M NPAKTHUECKOE TMPUMEHEHHE: JIIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIeKTporepeiad.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KosieOaTeNIbHOM CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHYeCKUN
MasITHUK).

Habmronenue 3aTyxaromux KouaeOaHuii.

HccnenoBanue cBOMCTB BHIHYKICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOIHBIE AEKTPOMArHUTHBIE KOJIeOaHusI.

OcmuinorpaMmbl — (3aBUCHMOCTH  CHJIBI  TOKa W HAmNpsDKEHUS OT BpPEMEHH) s
AIIEKTPOMATrHUTHBIX KOJICOaHUIA.

Pe3onanc npu mocnenoBaTeIbHOM COEOUHEHUU PE3UCTOPa, KAaTYyIIKH WHAYKTUBHOCTH U
KOH/JIEHCATopa.

Mogenb TUHUM 3AEKTPOTepeIauH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MAIIbIX KOJIeOaHHH Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Tpy3a.



UccnenoBanue TmepeMEHHOT0 TOKa B IENM M3 IOCIEAOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHumHble 60JIHbL

Mexanuveckue BOJIHBI, ycioBus pacnpoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u januHa BoJyiHBL. [lomepednple W mpojosbHBIE BONHBL. MHTepdepeHmus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKkoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBI. YCJIOBHUS M3JIYyYCHHs JJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanusi BeKTopoB E, B, V B snexkrpomarnutHoi BojHe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHUE, MPEIIOMJICHHe, Nospu3anus, gudpakus, wuHTepdepeHius. CKopocTh
ANIEKTPOMArHUTHBIX BOJIH.

[lIxana >7eKTpOMarHUTHRIX BOJIH. [IpuMeHeHHe 3JIeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[TpunHIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPEebl.

TexHuueckre yCTpOWCTBAa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
YIBTPa3BYKOBasl JMArHOCTUKA B TEXHUKE W MEIUIIUHE, pajap, PaTuONpUEMHHK, TEICBU30D,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Konebmtomieecs Teno Kak HCTOYHHK 3BYKa.

HaGnronenune oTpakeHus v MpeIoMIICHUS MEXaHUIECKUX BOJIH.

Habmonenue nntepdepeHnu U Juppakiiii MEXaHUUECKHUX BOJIH.

3BYKOBOI pe30HAHC.

HaGnronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJOM M 4YacTOTOM
KoJIeOaHUH.

HccnenoBanue  CBOMCTB  DJEKTPOMAarHUTHBIX — BOJIH:  OTpPak€HUE, IMPEJIOMJICHHE,
noJsipu3ans, Judpakius, THTepdepeHITns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmomnHeiiHoe pacrpocTpaHeHne CBEeTa B OJHOPOIHON cpejie.
JIyud cBeta. ToueyHBII ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxeHHs cBeTa. [locTpoeHune H300pa)keHUIl B IUIOCKOM
3epKaje.

[Ipenomnenne cBeTa. 3aKOHBI MPENOMIICHHS CBeTa. AOCOJIOTHBIA  TOKa3aTellb
npenomiienus. llonmHoe BHyTpeHHee oTpakeHue. lIpenenbHbI Yroia MHOJHOTO BHYTPEHHETO
OTpaKECHHUS.

Hucnepcus cBeta. CiioxxHbIi cocTaB 6enoro csera. L[Ber.

Cobuparonue U paccewBaromye JHH3bL. ToHkKas nuH3a. DOKYyCHOE paccTosHUE U
ONTHUYECKas cuiia TOHKOW JNUH3BL [locTpoeHne n3o0pakeHuii B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. GopMyna TOHKOU JIMH3BL. YBEIUYEHHE, JABA€MOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas onrtuka. WuTepdepeniuss cBera. KorepeHTHble HUCTOYHUKU. Y CIOBUA
HaOIO/IEHUS] MAKCHMYMOB 1 MUHUMYMOB B UHTEP(EPEHIITMOHHON KapTHUHE OT JBYX CHH(]A3HBIX
KOT€pPEHTHBIX UCTOUYHUKOB.

Hudpakuust cBera. J[udpakinuonnas pemérka. YcinoBue HaOMIOASHHUS TJIaBHBIX
MaKCHUMYMOB TpH MaIEcHUU MOHOXPOMATHUYECKOTO CBEeTa Ha AU(PPAKIMOHHYIO PEHIETKY.

[lonspuzanus ceera.

Texnudeckne yCTpoWCTBa W MPAKTHUECKOE MPUMEHEHHWE: OYKH, Iyma, (oToarmapar,
MPOCKIIMOHHBIA  ammapar, MHUKPOCKOIL, TEJIECKOI, BOJIOKOHHAs OMNTHKA, JU(PpPaKIMOHHAS
peteéTKa, MoJsIpousI.

Jlemoncmpayuu



[IpsimosiuHEiHOE pacnpoCTpaHEHUE, OTPaKEHWE M IpejomiieHue cBera. OnrTuueckue
pUOOPHL

[TonHoe BHyTpeHHEE oTpaxeHue. Mojienb CBETOBOA.

HccnenoBanue cBOWCTB N300pakKeHUH B JTMH3aX.

Monenu MUKpOCKOIIa, TEIECKOIIA.

Habnronenue naTEpQEpeHIINN CBETA.

Hab6monenue mudpakiuu ceera.

HaGnronenue aucnepcun cera.

[lonyueHue cnekTpa ¢ HOMOIIbIO IPU3MBI.

[lonyuenue cnexkTpa ¢ HOMOLIbIO AUPPAKIIUOHHON PEILIETKH.

Habmronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

N3mepenue nokaszaTesns NpeaoMIIEHUs CTEKIIA.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

HaGnronenue aucnepcun certa.

Pa3nen 6. OcHOBBI cienaIbHOM TEOPUH OTHOCUTEIbHOCTH
['panuubl MPUMEHUMOCTH KIIACCMYECKOM MeXaHWKH. [locTynmarel crnenuanbHOM TEOopHH
OTHOCUTEIILHOCTH: HWHBApPUAHTHOCTh MOJYJISI CKOPOCTM CBE€Ta B BakKyyme, NPUHLHI
OTHOCHTEIBHOCTH DUHIITCHHA.
OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJIMHBI.
OHeprus ¥ UMITYJbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs3b MacChl C SHEPTrUE U UMITYJIBCOM PESITUBUCTCKON YaCTHUIIbI. DHEPIrUs MOKOSI.

Pa3znea 7. KBantoBasi pusuka

Tema 1. dnemenmul KGAHMOBOU ONMUKU

®dotonbl. ®opmyna [Inanka cBs3u SHEpPTUH (POTOHA C €r0 YACTOTOW. DHEPTUS U UMITYJIBC
dhoToHa.

OtkpeiTne u wucciaenaoBanue Goroddpdekra. Onbitel A. . CronetoBa. 3aKOHBI
dboTtorddekra. Ypasuenue DitHmreitHa s hotodddexra. «KpacHas rpanuma» Gororddekra.

HaBneaune cBeta. OnbitTel I1. H. JIeOGenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

Texuuueckue ycTpoiicTBa M NIpaKTHUECKOE NpuUMEHeHHe: (PoToaneMeHT, (OTOAATUUK,
coJIHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

D013 PeKT Ha YCTAHOBKE C IIMHKOBOM TIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOINOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopgpens aroma Tomcona. OnbiTel Pesepdopna mo paccesuuto o -uactuil. [lnanerapnas
mozens atoma. [loctymnarel bopa. M3nyuenue u mornomieHre ¢GOTOHOB MpHU MEpPexoje aToMa ¢
OJIHOTO YpPOBHS »HEpruM Ha Jpyroil. Bumpl cnektpoB. CHekTp ypOBHEHl 3Hepruu aroma
BOJIOpOJA.

BonnoBble cBolicTBa yactuil. Bosnel ne bpoiinsa. KopnyckynsipHO-BOJIHOBOH Tyaau3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYEHUE.

TexHuueckre yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIA aHalIHu3
(criekTpocKko™M), Ta3ep, KBAHTOBBIA KOMITBIOTE.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Ornpenenenue JUIMHBI BOJHBI Jla3epa.



Habnronenue muHeHYaThIX CIEKTPOB H3ITyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Habmoienne TMHEHYaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JIOKA3bIBAIOLIUE  CJIOXKHOCTh  CTPOEHUS  sijpa. OTtkpbiTHE
paanoaktuBHOCTH. OnbITE Pezepdopaa 1o onpeneneHno cocTaBa paJioakTUBHOIO U3JIy4EHUS.
CgoiicTBa anbda-, 6era-, raMma-u3iaydeHus. BiusHue paauoakTUBHOCTH Ha KUBbIE OPraHU3MBbI.

OTtkpeiTHEe TIpoTOHa M HeWTpoHa. Hykmonnas mogmens siapa [eiizenOepra—lBaneHKo.
3apsin sanpa. MaccoBoe uucio sjapa. M3oTormnsl.

Anbda-pacniag. DIEKTPOHHBIA W MO3UTPOHHBIA Oera-pacman. ['amma-m3inydeHue. 3aKoH
PaZvoaKTUBHOTO pacmaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuiibl. Jledekt macchl sizipa.

SAnepHble peakuuu. Jlenenre U CUHTE3 SeEp.

Anepusiii  peaktop. TepmosinepHblii cuHTe3. IIpoGieMbl M NEpCHEKTUBHI  SACPHOU
SHEPreTUKU. JKOJIOTUYECKUE aCTIEKThI IEPHOI SHEPTreTUKU.

OnemeHTapHble yacTUllbl. OTKPHITHE MO3UTPOHA.

MeTo 11 HaOMIOIEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

OyHaaMeHTanbHble B3auMoieiicTBus. EqMHCTBO puznueckoit KapTHHBI MHpa.

Texnuyeckue ycTpoHCTBa M MpPaKTHUYECKOE MPUMEHEHHUE: JA03MMEeTp, kamepa BuibcoHa,
SIEPHBIN PeaKkTop, aToMHast OomoOa.

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpekoB 4acTuil (10 TOTOBBIM (GoTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U aCTPOPUUKHU

OTtanbel  pa3BUTUA acTpoHoMuu. [lpuknagHoe W MUPOBO33PEHYECKOE 3HAYCHHE
ACTPOHOMMUHU.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, IUIAHETHI, UX BUJIMMOE JIBUYKECHUE.

ConHevyHas cucTema.

Counnne. ConneuHass akTUBHOCTh. Mcrounuk sHeprum CosiHIa M 3BE3A. 3BE3IBI, MX
OCHOBHBIC XapaKTepUCTHKU. JlMarpamMma «CHEKTpaJdbHbIA KJIACC — CBETUMOCTBY». 3BE3[IbI
IJaBHOM MOCIEAOBATEILHOCTH. 3aBHUCHMOCTh «Macca — CBETUMOCTBY [IJisd 3BE3J TIJIaBHOM
MoCJIeI0BaTeIbHOCTH. BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHBIE NPEACTaBICHHUS O
MPOUCXO0XACHUHU 1 BOJIIOIMU CoJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3.

Muneunsiii [1yts — Hamia I'anaktuka. [lonoxenne u neuxxkenne CoisiHua B I'anaktuke. Turbl
rajakTuk. PaguoranakTuku u kBazapbl. YEpHbIE IBIPHI B sApaX TalaKTHK.

Bcenennas. Pacmupenune Bceenennoil. 3akon XaO6na. Pa36eranue ramaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe uzinyyeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie npoOieMbl aCTPOHOMUH.

Yuenuueckue nabnroodenus

Habmtonenust HeBOOPYKEHHBIM TJ1a30M C UCHOIB30BAHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUIs OTIpeJIeNIeHUs TIOJI0KEHUSI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3/IHS
CeBepHOro nojymapus u sipKue 3BE3/IbI.

Ha6monenus B Teneckon JIynsl, mianer, Mneuynoro [lyrtu.

O0o0maroniee NnoBTOPEeHUE

Ponp ¢usuku u acTpoHOMHHM B JKOHOMHUYECKOW, TEXHOJOTHMYECKOW, COIHAIBHON U
ITHYECKON cdepax MesATeNbHOCTH 4YeNOBeKa, pOib W MeCTO (U3UKH U aCTPOHOMHUHU B
COBPEMEHHOW Hay4YHOW KapTHHE MHpA, POJb (UIMYECKON Teopu B (QOPMHUPOBAHUU



MPECTAaBICHUN O PU3MUECKON KapTUHE MUPA, MECTO (PU3NIECKON KapTUHBI MUpa B O0IIEM ALY
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX IIPEJICTABICHUIN O IPUPOJIE.

MexnpeameTrHble CBSI3U

Nzydyenne kxypca ¢usuku 6azoBoro ypoBHs B 11 kimacce ocymiecTBIsSeTCs ¢ y4ETOM
COJZIEp/KaTEIbHBIX MEXIIPEIMETHBIX CBSI3€ll C KypcaMM MaTeMaTWKH, OWOJIOTUH, XHUMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nousimusl, CBS3aHHbIE C W3YYEHMEM METOJIOB HAyYHOTO IO3HAHMS:
SBJICHHE, HAYYHBIH (akT, THUmoTe3a, (u3nyeckas BENUYMHA, 3aKOH, Teopws, HaOIroneHHe,
AKCHEPUMEHT, MOJIETIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHHE CUCTEMbl YpaBHEHUH, TPUTOHOMETPHUUECKUE (YHKIIUH: CHHYC,
KOCHUHYC, TaHIE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbl M HX
MPOEKIIMM Ha OCH KOOpJMHAT, CJIOKEHHWE BEKTOPOB, IMPOM3BOJHBIE DJIEMEHTAPHBIX (DYHKIUH,
MPU3HAKU NI0JI00USI TPEYTOJIbHUKOB, OIIPEIEIEHNE TUIOIIAIU TUIOCKUX (Uryp u oobéma Ted.

buonocus: snekrpuyeckue sBIECHUS B XUBOM NpHUpoje, KojedaTelbHbIE JBUKEHUS B
KUBOHM MpUpOJe, ONTUYECKHE SIBJICHHUS B JKMBOW Mpupoje, ACWCTBUE paJvallud Ha >KUBbIE
OpraHU3MBl.

Xumua: CTpoeHHME aTOMOB M MOJIEKYJ, KpUCTa/LIM4YecKass CTPYKTypa TBEPIBIX Tell,
MEXaHHU3MBbl 00pa30BaHuUs KPUCTAJUIMUECKOHN PElIETKH, CIIEKTPaIbHBIN aHaIu3.

l'eoepagpus: MarHUTHBIE TOJIFOCA 3€MJIH, 3aJIe)KM MarHUTHBIX PyA, (GOTOChEMKA 3€MHOI
MTOBEPXHOCTH, IIPECKA3aHNE 3eMIIETPSICEHUH.

Texuonozus: AMHUM DJIEKTpOIIEpeiad, TeHepaTop MePEeMEHHOro TOKa, 3JEKTPOIBUTATEb,
WHIYKIIMOHHAs Teuyb, pajap, paJuoONpuUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAas ONTHKA, COJIHEYHAsl OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMDBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mpenmera «®dusuka» Ha ypoBHE CpemHero oOmero oOpa3oBaHHS
(6a30BBII  YpOBEHB) JOHKHO OOECTIEUUTHh  JIOCTHKEHHE  CICAYIONIUX  JIMYHOCTHBIX,
MeTanpeIMETHBIX M MPEAMETHBIX 00pa30BaTeIIbHBIX PE3YIIHTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE Pe3ybTaThl OCBOEHHUSA yueOHOro mpeamera «Dusmka» JOHKHBI OTpakaThb
TFOTOBHOCTb U CIIOCOOHOCTH OOy4alONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3ULMEN JINYHOCTH, CHUCTEMOM LEHHOCTHBIX OpUEHTAlUWW, TO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIMX TPAJAWLIMUOHHBIM LEHHOCTSIM POCCHICKOrOo  0OIlecTBa,
pacuIMpeHre >KM3HEHHOTO OIBbITa U OMbITA ACSITENIbHOCTH B IPOLIECCE PEaTU3alUd OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

chOpPMUPOBAHHOCTh TPAKIAHCKON MO3ULMU  OOYyYarolmlerocss Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

MPUHATHE TPATUIIMOHHBIX OOIICUETOBEYECKUX TYMAHHUCTHUUYECKUX U JEMOKPATHYECKHX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESTENIBHOCTh B HMHTEpEcax TpakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHUE B3aMMOJIEUCTBOBATh C COLMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C HUX
GYHKIMSIMHU ¥ HA3HAUYCHUEM;

TOTOBHOCTb K TYMAHUTApPHOU U BOJOHTEPCKON JIEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUSI:

c(hOpPMUPOBAHHOCTH POCCHICKON TPaXIaHCKON UICHTUYHOCTH, MATPUOTU3MA;



LIEHHOCTHOE OTHOIICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTIKEHHSM POCCHHCKHX
y4E€HBIX B 001aCTH (PU3UKHU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO TIOBEICHHUS;

CIOCOOHOCTh OLIEHUBATh CHTYallMI0 U MPHUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IEGHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILEro;

4) 3cTeTH4eCKOro BOCIUTAHUSI:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢bu3nveckoit Hayke;

5) Tpy/0BOT0 BOCIUTAHUS

MHTEpPEC K pa3auyHbIM cdepaM Npo(ecCHOHATBHOW JEsITeNbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (U3MKOW M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP Oymymien
npodeccuu U peam30BbIBATH COOCTBEHHBIE )KU3HEHHBIE TJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHHIO U caM000Opa30BaHUIO B 001acTH (HU3UKHU Ha
MPOTSKEHUU BCEH )KU3HU;

6) IK0JI0rHYeCKOr0 BOCIIUTAHUSI:

c(OpPMUPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYPHI, OCO3HAaHHE TJIO0AIBHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIEM;

IJJAHUPOBAHUE M OCYIECTBJIEHHUE JIEHCTBHI B OKPYXAIOIIEH Cpele Ha OCHOBE 3HAHMS
LEeJeN yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

paciiupeHue OMbITa JAEATEIbHOCTH OSKOJOTMYECKON HaNpaBIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 (PH3HKE,

7) HEHHOCTH HAYYHOI 0 MO3HAHUS:

cOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHA (HU3NICCKON HAYKH;

OCO3HAHHE IIEHHOCTH HAay4HOH N1eATeIbHOCTH, TOTOBHOCTh B MpOIecce M3ydeHUs: (HU3NKU
OCYILIECTBIISTh POEKTHYIO U UCCIIEI0BATENbCKYIO AESITENIbHOCTh MHANBUIyaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS
Ba3oBble JJornueckue neicTBus:
CaMOCTOSTENIPHO (OPMYJIMPOBATh M aKTYaIM3WpOBaTh MpoOJIeMy, paccMaTpuBaTh ¢
BCECTOPOHHE;
ONPEIEIIATh 1NN IeATeIIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUHU UX JTOCTHKCHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B pacCCMaTPUBAEMbIX (PH3UUYECKUX SBIICHUSX;
paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHBIX
Y HEMAaTepHUaIbHBIX PECYPCOB;
BHOCUTh KOPPEKTHBBI B JAEATEIBHOCTb, OLICHUBAThb COOTBETCTBUE PE3YJIBTATOB LEJSM,
OIICHUBATh PUCKHU MOCJIEACTBUI JAESITEIBHOCTH;
KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.
ba3oBble ncciaenoBaresibCKue 1eiCTBHS.
BIIAJIETh HAYYHOW TEPMHHOJOTHEH, KIIOYEBBIMH MOHITUSIMH U METOJaMH (PH3UYECKOU
HayKu;
BIIJIETh HaBBIKAMU y4eOHO-UCCIIEIOBATENLCKON M MPOEKTHON AESITeNLHOCTH B 00JIacTH
(U3HUKH, CHIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJ/IOB PEIICHUS 3a71a4
(U3MYECKOTO COJIEpKaHUS, MPUMEHEHHIO Pa3TMYHBIX METOI0B TIO3HAHMSI,



BJIQJICTh BUJAMHU JCATEIBHOCTH IO TOJYYECHHIO HOBOTO 3HAHUS, €r0 HWHTEpPIpPETallHH,
npeoOpa3oBaHUI0 W TMPHUMEHEHHIO B PA3IUYHBIX YYEOHBIX CHTyallUsX, B TOM 4YHCIE TpHU
CO3/IaHUH Y4EOHBIX MPOEKTOB B 00JIaCTH (DU3HKH;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUMOTe3y €€ peleHHs, HAXOJWUTh AapryMEHTBhl Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJ1aBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

aHAM3UPOBATh IMOJYyYCHHBIE B XOAE pEUICHUS 3aJadyd pPe3yJabTaTbl, KPUTHUYECKH
OILICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BATENBHON NESTEIBHOCTH, B
TOM YHCJIC IPU U3yICHUH (PU3UKH;

JaBaTh OLICHKY HOBBIM CHUTYAIIHIM, OIICHUBAThH MPUOOPETEHHBIN OTIBIT;

YMETh EPEHOCUTH 3HAHUS N0 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEIEATEILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 PA3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJICH, TIPeJyIaraTh OPUTHHAIBHBIC TTOIXO0/IbI ¥ PEIICHNUS,

CTaBHUTH MPOOIEMBI U 33]]a9H, JOMYCKAIOINUE aJIbTePHATHBHBIC PEIICHHSI.

Pa6ora ¢ undopmanmueii:

BJIQJIETh HABBIKAMHU TOJTydeHHS WH(POpPMAUN (HU3NIECKOTO COJEPIKAHUS M3 UCTOYHHUKOB
pasHBIX THIIOB, CAMOCTOSITENIFHO OCYIIECTBIATH TIOMCK, AaHalHM3, CHCTEMATH3aldl0 U
WHTEPIIPETAINIO HHPOPMAITIH Pa3TUIHBIX BUJOB U (HOPM MpeICTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTHh WH(OPMAIIHH;

WCIOJIb30BaTh CpeACTBAa WH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pEelICHHH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/a4 C COOJIOJICHUEM
TpeOOBaHUI PTOHOMHKH, TEXHUKU O€301TaCHOCTH, THTHEHBI, PECypcoCOepeKEeHHsI, TPABOBBIX H
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€30MacHOCTH;

co3ZaBaThb TEKCThl (DUBMYECKOTO COJEpXaHWs B pazIu4HbIX (opmarax ¢ ydérom
Ha3HavYeHHs WHPOpPMAMK U  1EJIEBON  ayAUTOpWUH, BHIOMpas ONTUMaIbHYIO (QopMy
MIPE/ICTaBICHUS U BU3YyaIU3all1H.

KoMMyHMKaTHBHbIE YHUBEpPCaJIbHbIE y4eOHbIE 1eiCTBUSA:

OCYILIECTBIISITH OOIIEHHE Ha YpOKaX (PU3UKHU U BO BHE-YPOUHOU JESATENBHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(MIUKTHBIX CUTYallMi U CMSATYaTh KOH(QIUKTHL;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB;

MMOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMAHAHON ¥ UHIUBUIYaIbHOU PaOOTHI;

BBIOMpATh TEMAaTHKy M METOJIbI COBMECTHBIX NEHCTBUIl C y4ETOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YJeHa KOJUIEKTHBA;

MPUHUMATh LM COBMECTHOW JEsTeNbHOCTH, OPraHM30BBIBATH M KOOPAWHUPOBATH
JOeHcTBUS MO €€ JOCTMIKEHHIO: COCTaBIIATh IUJIAaH ACHCTBHIA, pacHpeleNsiTh poJid C Y4ETOM
MHEHUH YYaCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIaJa M KaXJIOTO YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

NpeayiaraTh HOBBIE MPOEKTHI, OLEHUBATh UAECH C MO3ULMHU HOBU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

OCYHIECTBJIATh TMO3UTUBHOE CTPATETMUECKOE TMOBEACHUE B PA3JIMYHBIX CUTYALMSX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxkeHHe, ObITh MHUIIHATUBHBIM.

PeryasiTuBHbIe yHUBepcaIbHbIEe YUeOHbIE 1eliCTBUA
Camoopranmn3anus:
CaMOCTOSITENIBHO OCYILECTBIIATh MO3HABATENIBbHYIO JESITENLHOCTh B 00OJacTu (QpU3UKUA U
ACTPOHOMUU, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;



CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIICHUS PacyETHBIX M KAuyeCTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHUSI TIPAKTHUECKOW pPabOThl € y4ETOM MMEIONIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHU;

JIaBaTh OLIEHKY HOBBIM CHTYaLlUsIM;

pacMpATh paMK1 y4eOHOTO IpeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieTaTh OCO3HAHHBIN BBHIOOD, apryMEHTHUPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pereHmue;

OIICHUBATh MPHOOPETEHHBIN OTIBIT;

CHocOOCTBOBAaTh (DOPMHUPOBAHHWIO ¥ TIPOSIBICHUIO JSPyOUIUK B obnactu  (pus3mkwy,
IIOCTOSIHHO TMOBBIILIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOUMOHATbHbI HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYalllsM, BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YIHTATOB LETISIM;

BJIQJIETh HABBIKAMH TI03HABATEIILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
Y MBICIIUTENBHBIX MTPOIECCOB, HX PE3YIBTATOB M OCHOBAHHIA;

WCTIONIH30BaTh MPUEMBI peIeKCHH ISl OLIEHKU CHTYAIIH, BEIOOpa BEPHOTO PEIICHHS,;

YMETh OIICHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PEUICHUS TI0 UX CHIDKEHHIO,

MPUHAMATh MOTUBBI M apTYMEHTHI IPYTUX MIPH aHAIIN3E PE3YJbTaTOB JCITEIbHOCTH;

MIPUHAMATH ce0sl, MOHUMAas CBOM HEJOCTATKH U JIOCTOMHCTBA;

MPUHAMATh MOTHBBI M aQPTYMEHTHI IPYTUX MPH aHAIIM3E PE3YJIbTaTOB JCITEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B mporiecce nOCTIKEHUS TIMIHOCTHBIX PE3YJIbTaTOB OCBOSHHS MTPOTPAMMBI IO (PU3UKE IS
YPOBHSI CpeliHero oOmiero oopa3oBaHusl y 0OyUYaIOIIMXCS COBEPIIECHCTBYETCS SMOIMOHATBHBIN
MHTEJUIEKT, Ipeanoaraiomuii chopMUpOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHMMATh CBOE SMOILIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABJICHUS Pa3BUTHUsI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

caMoperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSM U TPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEII MOTHBAIlMM, BKIIOYAIOIIEH CTpEMJIEHHE K JOCTH)KCHHMIO IEU U YCHEXy,
ONTUMMU3M, UHUIIUATUBHOCTb, YMEHHUE JIEUCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COINEPEKHUBAHUIO;

COILIMAJIbHBIX HAaBBIKOB, BKJIIOUYAIOLIUX CIIOCOOHOCTH BBHICTPAWBATh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTth KOH(IUKTHL

MNPEIMETHBIE PE3YJIBTATHBI

K xonmy obyuenus B 10 kiiacce mpeaMeTHbie pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAayYHOW KapTUHBI MUPA, B PA3BUTUHU COBPEMEHHOW TEXHUKU M TEXHOJOTHUH, B MPAKTHUECKOI
JESATENbHOCTH JIFOJIEH;

YUUTBIBATh TPAHUIBl TPUMEHEHHs] W3YUYEHHBIX (PHU3UYECKHX MOJeNeil: MarepuaibHas
TOYKa, WHEepIHUaIbHas CHUCTeMa OTCUY€Ta, aOCOJIIOTHO TBEPAOE TENO, WICANBHBIM Ta3, MOJEIH
CTPOEHHMSI Ta30B, KUJIKOCTEW M TBEPABIX TEJ, TOUEUHBIH AIIEKTPUUECKHUI 3aps] NpH pelIeHUU
buznueckux 3a1ad;

pacrno3HaBaTh (HU3WYECKHE SBICHUS (TMPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIUHEHHOE [BI)KEHHE, CBOOOJHOE MajJeHue Tel,
JBIDKEHUE 110 OKPY)KHOCTHM, HWHEpLHs, B3auMojaeicTsue Tei, auddysus, OpoyHOBCKoe



JBMDKEHUE, CTPOCHHUE XUAKOCTeH M TBEPIBIX Tel, M3MEHEHHWE 00BbEMa Tell MpU HarpeBaHUU
(oxJytaXkIeHUH ), TEIJIOBOE PaBHOBECUE, MCIIAPEHNE, KOHACHCALUs, [UIaBJIEHUE, KpUCTAJIIN3aLus,
KHUIIEHHE, BJIAXKHOCTb BO3/lyXa, IOBBIIIEHHE JAaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBsA3b MEXKIy IapaMeTpamMH COCTOSIHMSI ra3a B H30IIpoleccax, 3JIEKTpU3alus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OTIMCBHIBATH MEXAaHMUYECKOE JBW)KCHUE, MCIOJB3Ys (PU3MUECKHE BEIUYMHBI: KOOPIHHATA,
IyTh, NEPEMEILEHNUE, CKOPOCTb, YCKOPEHUE, Macca Teja, CUa, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHLHUAJIbHAs JHEPIus, MeXaHudeckas paboTa, MEXaHMYECKas MOIIHOCTb; MpHU
ONMCAHUU MPABWIbHO TPAKTOBaTh (PU3MUECKUN CMBICH HCHOJb3YEMbIX BEJIMYUH, HUX
0003HAYCHHSI U €JMHHUIIBI, HAXOAUTH (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (PU3MUYECKYIO BEIUYHHY
C IpYrUMH BEIMYHNHAMU;

OTMCHIBaTh H3yYEHHBIE TEIUIOBbIE CBONCTBA TEN U TEIUIOBBIE SBJIEHUS, HCIOJIb3YS
¢u3znueckue BEIUYMHBL: JaBJIEHHWE Ta3a, TeMIepaTypa, CpeAHssl KUHETHYecKas OSHEeprus
Xa0TUYECKOTO JIBUYKEHHUS MOJIEKYJ, CpEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYN, KOJUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, padora rasza, Kod(Q(ULIHEHT MOJE3HOr0 IEHCTBHS TEIIOBOTO
JBUTATENS; IPU ONTUCAHUH MPABUIIBLHO TPAKTOBATH (PU3MUECKUI CMBICI UCIOJIb3YEMBIX BEIMUYUH,
uxX O0003HAYEHUS M EIUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTHMHU BEJTUUMHAM;

OTHCHIBATh M3YYECHHBIE SJIEKTPUYECKUE CBOWCTBA BELIECTBA U JJIEKTPUUYECKUE SIBICHUS
(mpo1iecchl), UCMOJB3YST PU3NYECKUE BEIMYUHBI: AIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IMOJIE,
HanpspKEHHOCTh  TMOJIS, TOTEHIMAJN, Pa3HOCTh IOTEHLHUANOB; TMpPU OINHUCAHUU IPABUIBHO
TpakToBaTh (U3NYECKUII CMBICT HCHOJIb3yEMbIX BEIUYMH, HUX OOO3HAUYEHUS U €IWHULIBI,
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

aHAIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBJICHUS, MCHOJb3yd (DPU3MUYECKHE 3aKOHBI U
MPUHIUIIBL: 3aKOH BceMupHoro TaroteHus, |, Il u |1l 3akonsr HeroToHa, 3aKkoH coxpaHeHUs
MEXaHMYECKON DHEPIUH, 3aKOH COXPAaHEHUS MMITYJIbCA, IPUHLUI CYNEPIIO3UIIMHA CUJI, IPUHIUIL
PaBHONPABHs MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJEKYIIPHO-KUHETHYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, Ia30BbIC 3aKOHBI, CBA3b CPEAHEH KHHETHMYECKOW HHEPIMH TEIUIOBOTO JIBHYKEHHS
MOJIEKYJT C aOCOIOTHOW TeMIMepaTypoi, TMEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHCHUS
3JIEKTPUYECKOro 3apsjaa, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYHO (OPMYIHPOBKY
3aKOHA, €ro0 MaTeMaTHYECKOEe BbIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI ICHCTBHS MAllMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh yClIoBUs UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

BBITNIOJIHATh 3KCIIEPUMEHTBl 10 MCCIEJOBAHUIO (DU3MUECKUX SBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM  IMPSIMBIX M KOCBEHHBIX HW3MEpPEHUH, mpu 3ToM  (GOpMYJINpOBaTh
npobinemy/3agayy M TUNOTE3y Y4eOHOrO AKCIEpUMEHTa, CcOOMpaTb YCTAaHOBKY M3
IIPEUI0KEHHOI0 000pYA0BaHUs, IPOBOUTH ONBIT U (POPMYIIUPOBATH BBIBOJIbI;

OCYLIECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3MUECKHX BEJIUYMH, I[PU 3HTOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHs M HCIHOJb30BaThb W3BECTHBIE METOJ/bl OIIEHKU
IIOTPEIIHOCTEN U3MEPEHUN;

UCCIIeIOBaTh 3aBUCUMOCTH MEXAy (U3MUECKUMH BEJIUYMHAMH C MHCIOJb30BaHUEM
OpSMBIX H3MEPEHUH, MpU 3TOM KOHCTPYUPOBaTh YCTAaHOBKY, (PUKCHPOBATH pPE3yJIbTaThl
MOJIy4eHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYMH B BHUJAE TaOaMIl U TpaduKoB, JeIaTh BBHIBOJIBI
10 pe3yJIbTaTaM MCCIEI0BAaHMUS;

coOmoaTh MpaBuia O€30MACHOrO TpyJda NpH NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM UM  TMPOEKTHOW JAEATENIBHOCTU C
HCIOJIb30BAHUEM U3MEPHUTEIIBHBIX YCTPOICTB U Ja00paTopHOro 000pyI0BaHHUS;

pemaTh pacuéTHBIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIONb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJN3a YCIOBHS 3aJauyll BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (QOPMYINbI, HEOOXOAMMBbIE Ui €€ peleHHs,
MIPOBOJIUTH PACUETHI M OLIEHUBATh PEAbHOCTH MOJyYEeHHOTO 3HaueHUs (PU3MYECKON BEINYHHBI,



pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJeHU ¢ ONOPOW Ha M3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUCCKUE SIBIICHHS,

UCIONB30BaTh MPH pEIIeHHH Yy4eOHBIX 3ajad  COBpPEMEHHbIe HH(POPMAIIOHHBIE
TEXHOJIOTHUM JUIsl MIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpETAlM U IPEJICTaBICHUs y4yeOHOW U
HAYYHO-TIONMYJISIPHOW HWH(POPMALIMKU, TOJYYEHHOW W3 PAa3TUYHBIX HCTOYHHUKOB, KPUTHYECKH
aHAJIM3UPOBATH MOIY4aeMyI0 HH(POPMALIKIO;

MIPUBOJIUTH HPUMEPHI BKJIAZa POCCUHUCKUX U 3apyOeKHBIX Y4EHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIONB30BAaTh TEOPETUYECKUE 3HAHWA 1O (HU3UKE B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHns OE30MACHOCTH MPH 0OPALIEHUU C MPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXPAHEHUS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKaloUIeil cpene;

paboTaTh B IpyIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYNIbl, pAlUOHAJIbHO pacHpenesaTh OOS3aHHOCTH U IUIAaHMPOBATh JIESATEIBHOCTh B
HECTaHJAPTHBIX CUTYallUAX, aleKBaTHO OLIEHMBATh BKIJIAJl Ka)XJOrO M3 YYaCTHUKOB TPYIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xonuy oOyuenus B 11 kJiacce mpeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Y OOyUYaAIOUIUXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
JEeSITeNIbHOCTH JIFOJIeH, LIEJIOCTHOCTh U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAaHUIIBI TMPUMEHEHHUS U3YYEHHBIX (PU3UYECKHX MOJIeNel: TOUYEUYHbIN
AIIEKTPUYECKHUM 3apsii, Jy4 CBEeTa, TOYEUHBIM HCTOYHUK CBETa, fJepHas MOJEIb aToMa,
HYKJIOHHAsi MOJIEIb aTOMHOTO Apa MPH pelIeHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
IEKTPOJUHAMUKN U KBAaHTOBOM (DU3MKH: 3JIEKTpUYECKas NMPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XMMUYECKO€, MarHuTHOE JECHCTBUS TOKA, B3aMMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
MHAYKIMS, JAEHCTBHE MAarHUTHOTO I0JI1 HA IPOBOJAHUK C TOKOM M JBWXKYIIUICS 3apsn,
3JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA, OTPaKEHHE,
IpejaoMiIeHHue, HHTepdepeHuus, AuQpakuus W MOJApU3aLUs  CBETa, JAUCIEpCUsl CBeTa,
dhoTornekrpuueckuii 3¢pdexT (pororddekr), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPOJa, €CTECTBEHHAs! U HCKYCCTBEHHAs! PalMOAKTUBHOCTD;

ONMCBIBATH HU3YYEHHbIE CBOMCTBA BEILECTBA (2JIEKTPUUYECKUE, MArHUTHbBIC, ONTHYECKUE,
JIEKTPUUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPell) U SJIEKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCHOJb3ys (U3UYECKUE BEJIWYMHBI: JJIEKTPUUYECKMM 3apsil, Ccujla TOKa, 3JIEKTPUYECKOe
HanpsHKeHUeE, JIEKTPUUIECKOE COIIPOTUBIICHUE, PA3HOCTb MIOTEHIMAJIOB, JIEKTPOABIKYIIAs CUIIa,
paboTa TOKa, MHIYKLUUS MarHUTHOrO Mmouisd, cwia Amnepa, cwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrusl 3JIEKTPUYECKOI0 M MAarHUTHOIO MOJIeH, MepuoJ U 4YacToTa KoJjieOaHuWU B
KoJ1e0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B IpOILlecce FapMOHUYECKUX HJIEKTPOMAarHUTHBIX
KosebaHul, (POKyCHOE paccTOSHHME M OINTHYECKas CWJa JIMH3bI, MPU ONUCAHUU IPABUIIBHO
TPAaKTOBaTh (U3MUECKUI CMBICI MCIOJIb3YEMbIX BEIMYUH, HUX OO0O03HAUYEHUS M EIUHMIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMU BETMUUHAMU;

ONMCBHIBATH M3YYEHHBbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOJB3Ysd (U3NUYECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMnynsc (GOTOHa, MEpUOJ IMoJIypacrajga, SHEPrHs CBA3M aTOMHBIX SA€p, NpPU ONHUCAHUU
NPaBUIBHO TPAKTOBaTh (U3MYECKUN CMBICT HCIOJNb3YEMbIX BEJIMYMH, UX OO0O3HAUYEeHUs U
€IMHUIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIOIIME AHHYIO (DPU3NYECKYIO0 BEIMYHMHY C JPYTUMHU
BEJIMYUHAMH, BBIYUCIATH 3HAUYCHUE (PU3UUECKOI BETUUUHBI;

aHaATM3UPOBaTh (PU3MUECKHE MPOIECChl U SBJICHUS, MCIONB3yd (DU3MUYECKHE 3aKOHBI U
OpUHOMIBL:  3akOH OMa, 3akoHBl IOCJIEAOBATENBHOIO M IMAPAUIENBHOTO COCIMHEHUS
IIPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3akoH DJJEKTPOMarHMTHOM  MHAYKIUHM, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPAaHEHUsI CBETAa, 3aKOHBI OTPAXEHMsI CBETA, 3aKOHBI IPEJOMIICHUS



CBETa, ypaBHeHHME OiWHIITEHHa I (GoTodhPeKTa, 3aKOH COXPAaHEHHS SHEPTHH, 3aKOH
COXpAaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHHUsS DJIEKTPHUYECKOro 3apsia, 3aKOH COXPAHEHUs
MaccoBOI0 4Hcla, MOcTynarel bopa, 3akoH pajMOAaKTHBHOIO pacnaja, MpU 3TOM pa3iauyarhb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TpPaHUIBL,
001acTH) NPUMEHUMOCTH;

ONPEJENATh HaIlpaBJIEHUE BEKTOpa WHAYKIMM MAarHUTHOTO IOJS IPOBOJHHUKA C TOKOM,
cuisl AMriepa u cuisl JIopeHna;

CTPOUTH U OIIMCHIBATh NU300pakeHHE, CO3aBAEMOE TUNIOCKUM 3€pPKaIOM, TOHKOH JINH30;

BBITIOJTHATE JKCIIEPUMEHTHI 110 HMCCIEJOBAHUIO (PU3MUECKUX SBJICHUH M TPOIECCOB C
HCIOJIb30BAHUEM  MPSAMBIX U KOCBEHHBIX HW3MEpEHWil: mpu 3ToM  (opMylnpoBaTh
npobieMy/3agady ¥ TUINOTE3y Y4eOHOro OKCIIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEI0KEHHOT0 000PYA0BAHUSL, TPOBOJAUTH OTBIT U (POPMYITHPOBATH BHIBO/IBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE W3MEPEHUS (PHU3MUYECKHX BEIUYMH, IMPH AITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M HCIOJNb30BaThb W3BECTHBIE METOJbI OIIEHKH
MIOTPEIIHOCTEN U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCIOJb30BaHUEM MPSIMBIX U3MEPEHUI:
P 3TOM KOHCTPYUPOBAaTh YCTAHOBKY, (MKCHPOBATH PE3YyIbTATHI MOJTYYEHHOH 3aBUCHUMOCTH
¢bu3nyecKkux BEIWYMH B BHUAE TabmuIl M TrpaQuKOB, Je1aTh BBIBOJABI 1O pe3yibTaTaMm
UCCIIEIOBAHUS;

coOmoark mpaBuiaa 0€30IaCHOrO Tpyda IpU MPOBEIEHUM HCCIEAOBAHUM B paMKax
y4eOHOIr0 OSKCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENbCKOM W  INPOEKTHOW JAEATENIBHOCTU C
WCIO0JIb30BAHNEM U3MEPHUTENBbHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJaHHON (U3MYECKOM MOJIeNblo, HUCHOJb3Ys
(bu3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJaudl BHIOUPATh (PU3MUECKYIO
MOJIeNb, BBIIENATh (DU3UUYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HaUeHUs (PU3NUECKON BEJINYHHBI,

pelaTh KaueCTBEHHBbIE 3aJauM: BBICTPAUBaTh JOIMUYECKH HENPOTHBOPEUYHMBYIO IETIOYKY
paccyKJeHUI ¢ ONOPOH Ha N3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3MUECKUE SIBIICHMS,;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3a7ad COBPEMEHHbIE HMH()OPMAILIOHHbIE
TEXHOJIOTUU [yl IIOUCKA, CTPYKTYPUPOBAHMsI, MHTEPIPETALMU U MPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOW MH(pOPMALMKU, NOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OpPMAILHIO;

OOBSICHATH IPUHIMIIBI ICHCTBUSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3avyaTh
yCIOBHSI UX 0€30M1aCHOTO UCMOJIb30BAaHUS B IOBCETHEBHOM KU3HU;

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

UCIOJb30BaTh TEOPETUYECKUE 3HAHWA MO (HU3UKE B IIOBCEIHEBHOM KU3HM JUIs
oOecrieyeHus 6€30MaCHOCTH MPU OOpALIEHUHN C TPUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMM, AJIS
COXpaHEHHUS 3JI0POBbsI U COOJIIOZICHUSI HOPM 3KOJIOTHYECKOTO IMOBE/ICHUS B OKPYKAIOLIEH cpene;

paloTath B IpymIie C BHIIOJHEHUEM PA3IMUHBIX COLUAIIBHBIX POJIeH, IIaHUPOBaTh padoTy
IpYIIBbl, palMOHAIBLHO paclpelesiaTh O0O0A3aHHOCTH U IUIAHUPOBAaTh JIEATEIBHOCTh B
HECTaHJAPTHBIX CUTYallUsX, aJEKBAaTHO OLEHMBATH BKJAJ] KaXKJIOTO W3 YYAaCTHUKOB TPYMIHBI B
peleHre paccMaTpuBaeMOi POOIEMBI.
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