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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboyeil mporpamMmbl BOCHHUTAHUSA U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxcs 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, @ TAKXKE YUYHUTBHIBAET HEOOXOAMMOCTh pean3allii MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoisiee OOLIMX 3aKOHAX MPHUPOJIbI, BHICTYNAas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKU — cHCTEMOOOpa3yIoni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (DU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT O3HAHMSI PU BBIMIOJIHEHUU UMH YU€OHBIX UCCIIEIOBAHUI.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3leioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEUIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (u3nMueckue Teopuu (GopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB H JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa3oBaTeNBLHOTO TIPOIIECCa HCXONd U3 OCOOCHHOCTEW IJIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YJIENAETCS PEHICHUIO PACYETHBIX M KAuYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. g KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3aJaHUS HA
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k wmarepualbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (PU3MKU JTOKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHITITIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEeYMBAeT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 000pynOBaHHUE I YYEHUYECKHX TMPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTHE WX HHTEJUICKTYyaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanne ymMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX Lene 00ecreynBaeTCsl pelieHneM CIeIyIOMNX 3a1ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
dbu3nueckol MOAENbI0, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IUIAHUPOBAHUS M IMPOBEICHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3yuenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpEIHErO OOIIEro
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOD
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyecKkue 3aKOHbI U TEOPUHU. |'paHUIbl TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MepeMeIICHUs
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. LleHTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



Hanpagiienne ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHUS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEIOM 3a
IIOCJIEAOBATEIbHBIE PAaBHBIE IIPOMEXYTKA BpPEMEHM IIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  l'amunes. Ilepeeii  3akoH  HbrotoHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akon HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tsxkectd. IlepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJbKEHUS U cuiia TpeHus nokos. KoaddumueHt tpenusi.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPIOrO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPIAOIO TEIIA.

TexHndeckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: NOAIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuUu.

CpaBHeHHE MacC B3aMMOJICHUCTBYIOIINUX TEJ.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jedopmaliuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonuvl

N3ydenue aBmxeHHs Opycka 1Mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uxX JAehOopMaIivH.



HccenmenoBanue yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIEro0 OCh
BpAILCHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Wmnynec MarepualibHOM TOUYKM (Tena), CHUCTEMbl MaTEpHAJbHBIX TOYEK.
HMiynbC cuipl U U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaktrnBHOE BMXEHUE.

Pa6ota cuibl. MOIHOCTH CHUJTBIL.

Kunernueckass sHeprus MarepuajbHOM TOuUkH. Teopema 00 H3MEHEHUU
KMHETHUYECKOW SHEPTHH.

[ToTennmansHas DHEPTHUSL. [ToTeHumanbHas JHEPIUs YIpYro
neopMupoBaHHOM — mpykuHbl.  [loTeHuManpHass 3Heprust Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUUalbHble  cuibl.  CBsi3b  paboOThI
HEIOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL
3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOLOMET, KOMED,
IPY>KUHHBII UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexoq NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii skcnepumenm, nabopamopusie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH 3HEpPIruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJsiekyasipHast Qu3nKa 1 TEePMOJIUHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSI YaCTUIl BellecTBAa. MOJENU CTPOCHUs Ta30B, KUIKOCTEW U
TBEPIBIX TEJ U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo BemecTsa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. Illkama temmneparyp
Llenbcus.

Mogens upeanbHoro raza. (OCHOBHOE ypaBHEHHUE  MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUM HJACaNTbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHWs dvactul rasza. lllkama



temneparyp KeneBuna. ['a3oBble 3akoHbI. YpaBHeHue Menneneesa—Knanenpona.
3akon JlanbToHa. M3omporiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbeIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COECTUHEHUIA.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, WIUTIOCTpUpYIOIIas IPUPOy AaBICHUS ra3a Ha CTEHKH COCY/a.

OnbITE, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHUS UJCAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crioco0bI €€ n3MeHenus. KonnuecTBo TeIioTel U pabota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrOo  Ta3a. Buasl  Teronepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsI TEIMIOEMKOCTh BEIIECTBA.
KosnuecTBo TEIIOTH NpH TEIIONEpEaaye.

[lonarue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue TepBOro 3akOHAa TEPMOJMHAMHUKHU K u3orporeccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  IEUCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpazoBanusi ’HEPTUM B TEINIOBBIX MamuHax. KosQduiuueHT mnosie3Horo
nevctBus TtemioBoil mamuHbl. [Hukn KapHo u ero kosdduimeHT mnojae3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.



Llemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEPruM Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku W3 OyTBUIKM TIOJI NEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUn (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuwie cocmoanusn eeuyecmea. Dazoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanus. Vcnapenue u kuneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TeEmiIoTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBnenune wu
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHHU MOJTYyUYCHHUS] COBPEMEHHBIX MaTEpHasoB, B
TOM YHUCJIE HAHOMATE€pPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBaHus U MJIaBJICHUS KPUCTAUIMUECKOTO BEIIEeCTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. DaekTpoauHaMMKa
Tema 1. Inexkmpocmamuxa
DnekTpu3anusi Tel. OJEKTpUYEeCKWil 3apsan. JlBa BHUaa 3IEKTPUYECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIIEKTPUYECKOr0 3apsija.
BszaumopeiictBue 3apsan0B. 3akoH Kynona. TodeuHbli 3IEKTPUYECKUI 3apsi.
Onektpuyeckoe rmone. Hanpsok€HHOCTh  anekTpudeckoro moind.  [IpuHuun

CyHnCpno3uuun SJICKTPHUICCKUX noyier. Jlnaum HaHpH)KéHHOCTI/I QJICKTPHUICCKOI'O
ITOJIA.



PaGora cunm  snektpocrarmueckoro  modsa.  [lorenmuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOMHUMKM W JUANEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
JlvanexkTpryeckas MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOTO KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: DIIEKTPOCKOIL,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpHOOpOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE TMOJIE 3aPSIKEHHBIX TEN.

IIpOBOIHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DNEKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHHUS SJIEKTPHUUYECKOIO TOKA.
Ncrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, NapalIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oamekTpuueckoro Toka. 3akoH JDkxoyms—Jlenma. MomHOCTB
AIIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILIAsi CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DneKTpuYecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKMY. CobcTBeHHas U MpUMECHAas MPOBOJIUMOCTb
noJiynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITEbHBIA M HECAMOCTOSTENbHBIN
pa3psa. Momuus. [Inazma.



TexHUYeCKHuEe YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOJIHUKOBBIIN 1101, TaJIbBAHUKA.

Jlemoncmpayuu

M3mepeHre cUibl TOKAa U HATIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelanHOE COeIMHEHNE ITPOBOIHUKOB.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

HaGmronenue anextposusa.

Me:xnpeaMeTHble CBS3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCS €
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonssmusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHM: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qunueckas BeIMUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, FIKCIIEPUMEHT, MOJIETTMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pellieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIUS,
napaboa, runep0oiia, UX rpauKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABMKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEIIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W
ra3oB, 3JIECKTPUYECKHE CBOWCTBA METAJIOB, 3JIEKTPOJMTHYECKAS IUCCOLMALM,
rajibBaHUKa.

I'eocpaghus: BIaXXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HKCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEeHUs B TEXHHUKE, MOJIIMIHUKHA, HCIOJb30BAaHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JIBHUraTeilb BHYTPEHHETO
CrOpaHus, napoBasi TypOHHA, OBITOBON XOJOIMUIBHUK, KOHIULIMOHEP, TEXHOJIOTUU



IIOJIyYEHHsI COBPEMEHHBIX MATEPUAIIOB, B TOM YHCIIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKasl 3alIUTa, 3a3€MJICHHE JJIEKTPOIpPHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC puOOpHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TAJIbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

ITocTtossnHble  MarauThl.  B3aumMojeiicTBHE  NOCTOSHHBIX  MarHUTOB.
MarnutHoe moJsie. BekTop MarHuTHOW WHAYKUUHW. [IpyHOMII Cyneprno3uuuu
MarHUTHBIX MoJiek. JIMHMKU MarHuTHOM WHAYKIMU. KapTuHa JUHUI MarHUTHOM
WHIYKIWAH MOJISI TOCTOSIHHBIX MAarHuTOB.

MarautHOe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBILIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaeicTBue NpOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HaIIPaBIICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJlieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOM
WHAYKIAK. OJIEKTPOABIKYIIAS CWla HWHAYKIUM. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABWKYIIAs CHJIA WHAYKUAH B
MIPOBOJAHUKE, IBMKYIIEMCS MMOCTYNATEILHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuo Jlenua.

NHAyKTUBHOCTh. SIBIE€HME CAMOMHIYKIMU. OJEKTPOABWKYIIAS  CHIa
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISl KATYIIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTUYECKOE MPUMEHEHUE: IMOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTHI], UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM MOJIEM.

JIMHUY MHIYKIIMY MAarHUTHOTO TIOJISI.

B3aumopelicTBrUe I1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

SIBeHME SIIEKTPOMAarHUTHON MHIYKIMH.



[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH HU3MEHEHHS
MarHUTHOrO MOTOKA.

SIBneHne caMOMHTyKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHne MarHuTHOTO IMOJIS1 KaTYIIKH C TOKOM.

HccnenoBanre NelCTBHS MOCTOSSHHOTO MAarHUTA Ha PaMKY C TOKOM.

HccnenoBaHue sIBIEHUS 2JIEKTPOMATHUTHONW MHAYKIIHH.

Paszgea S. KoJsieOanusi 1 BOJIHbBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNMHbIE KONEOAHUA

KonebGarenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonunyeckue konebanus. [lepuoa, wacrtora, amrumryga u (aza KoseOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
koJiebanuid. [IpeBpailienre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMArHUTHBIC KOJEOAHUS B
UJICATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYEeCKUMHU U
AJEKTPOMAarHUTHEIMU KoJjieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
kosieOanus. PezoHanc. BeiHyKI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUsI.

[lepemennbiii  TOK. CHUHYyCOMJAQIbHBIM TEPEMEHHBbIA TOK. MOIIHOCTH
NIEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHHUE CWIBI TOKA M
HaIpPsHKEHMUS.

Tpancpopmarop. [Ipon3BoacTBO, nepegaya U MOTPEOICHUE IEKTPUUYECKON
DHEPrUr. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU IJIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojeOaTenbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3atyxaromux KojgeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOnronenue pezoHanca.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOJAa MalbIX KOJeOaHUH Tpy3a HAa HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENM W3 IOCJIEN0BATENbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyILIKA U PE3UCTOPA.



Tema 2. MexanuuecKkue u 31eKMpPOMAZHUMHbBLE 60JIHbL

MexaHudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpoCTpaHeHuss M JuIMHA BOJHBL. [lomepeyHple W MPOAOJIBHBIE BOJIHBL.
HuTtepdepenius u uppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, Mospu3anus, audpakims,
uHTepdepeHius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIeKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBas IJUAarHOCTUKA B TEXHUKE M MEAMIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepenunu u auppakuud MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJIeOaHUM.

HccnmenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KEHHE,
pesioMJIeHUE, MoJspu3auus, 1udpakuus, uHTephepeHus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoiMHENHOE pacpoCTpaHEHUE CBETa B
oxgHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Tpenomiienue cBeTa. 3aKOHBI MIPEIOMIICHHUS cBeTa. AOCOIIOTHBIN MTOKAa3aTeNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yrojg IOJIHOTO
BHYTPEHHETO OTPaKCHHS.

HMucnepcust cBera. CioXHBIN cocTaB 0enoro ceeta. LIger.

Cobuparonie U pacceuBaromue JuH3bl. ToHkas nuH3a. DoKycHOE
pPacCTOSIHME M ONTHYECKas CHUjla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOnparolmx U paccenBarolux JuH3ax. @opmyna TOHKOW JMH3BI. YBEJIUYEHUE,
JaBaeMoe€ JIMH30M.



[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass omtmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
YcnoBus HaOMIOMEHWS MaKCUMYMOB W MHUHHMYMOB B HWHTEP(EPECHIIMOHHOMN
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxnus cBera. JudpaknuoHHas pemérka. YcCIOBUE HaOIIOCHUS
[JIaBHBIX ~MAaKCMMYMOB T@pH NAJCHHMM MOHOXPOMAaTHYECKOTO CBETa Ha
TG PAKIIMOHHYIO PEHIETKY.

[Tonspuzanus cBera.

TexHuyeckue yCTpOWCTBa M IPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS peIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMoONMHEWHOE pACIPOCTPAHEHUE, OTPAXKEHUE U NPEIOMIICHUE CBETA.
OnTuyeckue mpruodopBkI.

[TomHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

Habmronenune natepdepeHIny cBeTa.

Hab6monenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[TonyueHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3Mepenue nokaszaress NpesioMIICHUS CTEKJIA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

HabGmronenne nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnibl NPUMEHUMOCTH  KJIAaCCMYECKOW  MexaHuku.  [locrymnarsl
CIIELIMAJIbHOW TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JUTAHBL.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
ITOKOS.

Paznea 7. KBantoBast pusuka
Tema 1. Inemenmot K6aHM o0 ONMUKU



®otonbl. opmyna [lnanka cBsi3u sHEPruu GOTOHA C €r0 YaCTOTON. DHEPTUs
U UMITyJbC (POTOHA.
OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI

dotorpdexra. YpaBuenue DiHmTeitHa st hoTodadpdexra. «KpacHas rpaHunar»
dbotoaddexra.

JlaBrienne cBeta. OnbiThl I1. H. JIeOGenena.

XHUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue yCTpOCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pesepdopna nmo paccesHuro o -yacTHIIL.
[Imanerapnas mogmens aroma. lloctynmater bopa. M3nydenue u mormomnieHue
(OTOHOB MpU MEpPEexXo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumel
cnekTpoB. CIIEKTp ypOBHEW SHEPTUH aTOMa BOAOPO/IA.

BousiHOBBIE cBOVicTBa yacTull. BosHbl ne bpoisa. KoprycKynsipHO-BOJIHOBOM
JTyaJn3M.

CHoHTaHHOE U BBIHYKJICHHOE U3ITyUYECHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnrogenue IMHEHYaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIIME CIOXKHOCTh CTpOeHMs siapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiThl  Pesepdopma  mo  ompenmeneHuto  cocraBa
paanoakTUBHOTO u3nydeHus. CoiicTBa anbda-, Oera-, TramMMa-u3ITy4CHHUS.
Biusitnue paainoakTHBHOCTH Ha KUBBIE OpPTraHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykimonHas monens sigapa [eizenOepra—
NBanenko. 3apsa sapa. MaccoBoe yucio sapa. M30Tormsl.

Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacmaa. [amma-
U3JTydeHHE. 3aKOH PaIMOAKTUBHOIO pacnaja.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.



Snepneie peakunu. [lenenue u cuHTes saep.

SAnepusiit peaktop. Tepmosinepusiii cuHTe3. [IpoOiaeMbl W TMEpPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETHUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTobl HaOIIOIEHUS M PETHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dynaameHTanbHble B3auMoeicTBrs. EAMHCTBO hu3HUECKOi KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHUUECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
BunscoHa, siaepHblil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanre TpeKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

Paznen 8. DiieMmeHTHI ACTPOHOMUM M ACTPOPU3UKH

Otanel pa3BuTHA acTpoHoMuU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3NBI, IIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConHeyHas cucrema.

Connne. ConHeuHass akTUBHOCThb. McTtounuk sHeprum ConHila U 3BE3Z.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kilacc —
CBETHMOCTBY». 3BE3Mbl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3J TJIABHOM IOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEIACTABICHUS O MPOUCXOXKACHUHU U 3BOIoIMU CoJIHIA U
3BE31. DTambl )KU3HH 3BE3I.

Mineunsiii I[Iyts — nama T'amaktuka. Ilomoxkenune u aBwxkeHue CosHIA B
INanaktuke. Tunel ramaktuk. Pagnoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApAX
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue rajgakTuk.
Teopus bonsioro B3psiBa. PeIMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOmroienust HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPENeNICHUs MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro NOoyIIapus U IpKUe 3BE3IbI.

HabGnronenus B teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6001maoIee MOBTOPEHHUE

Ponb Qu3uku U acTpOHOMHM B 3KOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COIMAJIBHON M ATHYECKOU cepax MesaTeTbHOCTH YEIOBEKa, POJIb M MECTO (PU3UKHU



¥ aCTPOHOMHHU B COBPEMEHHOW HAYYHON KapTUHE MUPA, POJIb (PU3HUUECKON TEOpUHU
B (OpPMHpPOBAHUM TIPEACTABICHUA O (U3UYECKOM KapTHUHE MHpa, MECTO
bU3NYeCcKOl KapTUHBI MHPa B OOIIEM PSIAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O PUPO/IE.

MexnpeaMeTHbIe CBSI3H

N3yyenue xkypca ¢uszuku 0a30Boro ypoBHS B 11 Kimacce OCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3C€H C KypcaMHM MAaTE€MAaTHKH,
OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamusi, CBS3aHHBIC C M3YYEHHEM METOJIOB HAYYHOT'O
MO3HAHUS: SBJICHWE, HAy4YHBIM (DaKT, TUrore3a, (u3nyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: peUIEHHWE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUIECKOE
TOXKJIECTBO, BEKTOPbl M MX MPOEKIMH HAa OCU KOOPJHMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
onpeiesIeHne MIOMAIU TIOCKUX (GUryp u oobeéMa Ted.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MpHUPOJE, KoJieOaTelbHbIC
JIBUKCHUS B KWBOM MPUPOJE, ONITUUYECKUE SABJICHUSA B )KUBOM MPUPOJIE, JCUCTBUE
pajyaiuy Ha )KMBbIE OPraHNU3MBbl.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTALIUYECKOM PEMIETKU, CHEKTPATbHbBIN
aHaJu3.

l'eoepaghusi:  MarHuTHBIC TIONMIOCA 3€MJIM, 3aJICKU MATHUTHBIX DY/,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOINEpenady, TEHEPATOp TMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs I€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJIHEeUHas Oarapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEXKICHWH, COOTBETCTBYIOIIHNX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULIMHA 00YUaIOIIEToCcs KaK aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)IaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

yMEHUE B3aMMOJICHCTBOBATH C COIMATIbHBIMH MHCTUTYTAaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUIECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IENH JeATeIIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBHUE PE3yJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIeHusT 3a1ad (PU3UIECKOTO COJCpKAHUS, MPUMEHEHUIO Pa3IMIHBIX
METOJIOB ITO3HAHUS,;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIlHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX MPOSKTOB B 00J1acTH (PU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTaTh THUIIOTE3y €€ PEIICHHS, HaXOIWUTh apryMEHTHI JJIS JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh IapaMeTPhbl U1 KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIONYYCHHBIE B XOJC PpEIICHUS 3aJa4d  Pe3yJbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIlHsIM, OIIEHUBATH MMPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUICCKYIO 00JaCTh
JKM3HEIEATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, MTPEIaraTh OpUTrHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aJlbTEPHATUBHBIE PEIICHUS.

Pabora c nundopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCeHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBATH JJOCTOBEPHOCTHh HH(GOPMAIIHH;

UCIIOJI30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPaBOBBIX HM JTHYECKHMX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy NpeacTaBiICHUS U BU3yaTU3aIUH.

KoMMyHHKaTHBHBIE YHHBepPcaibHblIe yueOHbIe 1eiiCTBHA:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIYAJIBbHON
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHHUPOBATh JEHCTBUSA O €€ JOCTM)KEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IMPOEKThI, OLEHUBAaTh WJEH C MO3ULUU HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MPAKTUYECKOW padOThI C yUETOM MMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh HAaBBIKAMU  [O3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BbIOOpA BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeATEILHOCTH;

IPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TMPU aHAIW3€ pPe3yJbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce AOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afOIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO ILIEJIH H
yCcrexy, ONTHMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOIS U3 CBOHUX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMMOHUMATh SMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3MKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUUAIbHAs CUCTEMA OTCUYETA, aDCOJIIOTHO TBEPIOE TEJIO,
UJCAIBHBIN a3, MOJIEIN CTPOCHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KMHETUYECKON TEOpUU CTPOCHMS BELIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBH)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKCHUE 10 OKPY>KHOCTHU, WHEPIUS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHNE 00BhEMA TeJl MPU HarpeBaHUHU (OXJIAXKICHHH ), TETUIOBOE
paBHOBECHE, HCIApCHHE, KOHJICHCAIIMS, TUIABJICHUE, KPUCTAILIM3AIMs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIEHCTBHE 3aps/IOB;

OMHUCBHIBATh MEXAHUYECKOE JBM)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHWYECKass MOIIHOCTh; MPU OMNUCAHUU TMPABWIHHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUMHY C JAPYTUMU
BEJIMYMHAMH;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCIONB3yd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMmIepaTypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBaApaTHIHAs
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprus, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MPU OMUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMU BEIHMUNHAM;

ONHUCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, MX OOO3HAUYCHUS] W EIWHUIIBI; YKA3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUe
3aKOHBI U MPUHIIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOM DSHEPruM, 3aKOH COXPAHEHUsS HUMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
a0COJIFOTHON TeMmmnepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHEHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpw >TOM pasidyarh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3anyarh YCIOBHUS MX OE30MACHOTO HCIIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmynaupoBaTh MpobOJieMy/3amady H TUIIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJIE Ta0aHIl U TpadUKOB, AETATh BBIBOJBI IO PE3yJIbTaTaM MCCIICIOBAHMUS,

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJayd C SBHO 3aJaHHON (DM3MYECKOW MOJENbIO,
UCTIONB3YS (hH3UUecKre 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHaJIM3a YCJIOBUSA 33/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYNHBI,

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PAaCCYXJACHUU C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTHU [IJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEICTABJICHUS YUYEOHOW U HAay4YHO-TIOMYJIAPHON MHGOPMALIMH, MOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyto HH(POPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 30POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITENIBHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJI€KBAaTHO OLIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (pu3uku B (HopMHpOBaHHUH
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN AJEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHbIM NCTOYHHK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAaHTOBOW (PM3HKHU: DJIEKTpHUYECKAsi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, TNPSIMOJIMHEWHOE pPACIpPOCTPAHEHUE CBETa, OTPAXKECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YSd (PU3NYECKUE BEITUUYUHBIL:
DIIEKTPUYECKUHN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HANPSIKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKLIUS MarHUTHOTO MoJs, cuia Awmmepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKH, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
Kojie0aHUN B KoJeOaTeTbHOM KOHTYpe, 3aps]l U CHJla TOKa B Mpolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
dopMyIbl, CBS3BIBAIOIIME JaHHYI0 (PU3UYECKYI0O BEIUYUHY C JIPYTUMHU
BEJINYNHAMM;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIIOIb3YS
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
ATOMHBIX SI7IEp, TPU ONMUCAHWM TPABWIBHO TPAKTOBAaTh (DU3WYCCKUNA CMBICT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAMM3UPOBATh (PU3UUYECKHUE TMPOIECCHl W SBICHUS, MCIIONB3Ys (U3HUECKUEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUs CBETAa, YpaBHEHHE ODWHINTEHHa Mg Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOI0 4MCIa, MOCTyJarhl bopa,
3aKOH PAJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MpPU 3TOM
dbopmymupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIONKEHHOTO O0OPYIOBaHUS, MPOBOIUTH OIBIT U
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJIENOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

coOI01aTh MpaBmiia 0€30MacHOTO TpyJa MPHU MPOBEACHUN HCCICAOBAaHUHN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCITIOJNIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a9u
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3NMUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

pelaTh KaueCTBEHHBIC 33/1a4U: BHICTPAUBATh JOTHYECKH HEMPOTHBOPEUHUBYIO
LENOYKY pacCykJCHUH C ONOpON Ha H3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
(duznueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4€OHOW U HAay4YHO-TIONMYJISIpPHOM MH(POpMalUK, MOIYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh MPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJIa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUtst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpalllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYMMbl, PANMOHAIBHO pACHpPEeisaTh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 nggﬁ;ﬁ;{;gﬁ}; £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 OGoGuaoee novropere ‘ pmetsoosuntelsr
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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