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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU M TpeOOBaHUI K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, mnpeactraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIETIIIUK TIpernojilaBanusi yueOoHoro mnpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickon denepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOywatommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeIMETHBIM pe3yJbTaTam
OoOy4eHHMs, @ TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbBIMU Y4YE€OHBIMH MpeaMeTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEAM U3Y4YEHHs] (U3UKHU HA YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3MKHU: JTUUHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNIbTaThl OCBOEHUS Kypca (U3UKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHOro npenmera « Pu3nkay 1o rojgaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYMAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kype PU3NKU — cHCTEMOOOpasyIoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHUM, M3y4aeMbIX XHUMHEH, OHUOJOTHEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue  (U3MYECKUX 3HAHUWA  ONpeneNsieT  XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4eHHUs] HOBBIX MAaTE€pHaJIOB C 3a/JlaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenune (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OOydaromuxcs, B (HOPMUPOBAHME YMEHUN NPUMEHSTh
HAYYHBI METO]I TO3HAHMSI IIPU BBITOJIHEHUU UMM YU€OHBIX UCCIICOBAHUM.

B ocHoBy Kkypca ¢u3MKu IS YpOBHS CpeaHEro o01ero oOpa3oBaHUs
NOJIOXKEH pAN UACH, KOTOpPblE MOXKHO paccMaTpUBaTh Kak MPUHLUIIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeW MaTepuail Kypca (QU3HKA
o0ObeMHEH BOKPYr (Qusnueckux Teopud. Bemgymum B Kypce sBisgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mpeArniosiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoess npuxnaownoii  nanpasenennocmu. Kypc dusuku mpegmnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXke O00CYXJAeHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CpPEAHEro OOIlero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUS (PUBHUECKON TEOpUH, pOJIH (PyHAAMEHTAJIbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHUCTEeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alydU SKCIEPUMEHTAIBHOU AESITEIbHOCTH 00YyYaroluXcsl.
Jnst  6a3oBoro ypoBHsA Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUYEHHUYECKHUX
paKkTUYECKUX padoT. BhifeneHre B yKa3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJII W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKaAMU
o0pa30BaTeILHOTO TIPOIECCa HCXOJs W3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera (Qusmku. Ilpm »TomM obOecrieumBaeTcsi OBJIAJICHUC
OOy4YaroImMUMHUCd YMEHHUSIMU TPOBOAUTH KOCBEHHBIE HW3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYWH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11st pacuy€THBIX 3a/1a4 TPUOPUTETOM SIBIISIFOTCSL 33Jla4yd C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSTh U3YyYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOIO paslena Kypca, Tak U UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaesnoB. [ KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
OOBSICHEHHE TPOTEKaHUsI (PU3NYECKUX SIBJICHUM U TPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyrone BbIOOpa (U3MYECKOW MOAENU JId CUTyallud MpaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUUYECKOMY oOecredeHnio y4eOHOro mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 001Iero 00pa3oBaHus JOJKEH U3Y4aThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuHeTa (U3HKUA WIM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKU AOIKHO OBITH
HeoOXouMoe J1abopaTopHOoe OOOpYy/IOBaHUE JJIS BBIMIOJTHEHUS YKa3aHHBIX B
nporpaMmMme mo (Pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEeYMBaeT IMOCTAHOBKY
NEPEYUCICHHBIX B TIporpaMMe 1Mo (U3HKE KIIOYEBBIX JEMOHCTpAIil s
UCCIICIOBAaHMUSI ~M3yY4aeMbIX SIBJICHHA W  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECTIEYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOJDKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJIE TU(PPOBBIX TaOOPATOPHUIA.

OCHOBHBIMHU LEJIIMHU U3y4Y€HHUsI PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMmupoBaHHE WHTEpeca M CTPEeMJICHHs OOYYalOIIUXCS K HAydHOMY
U3YUYCHUIO TPUPOJIbI, Pa3BUTHE HMX HHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO/JIE MO3HAHUS U (POpMHpOBaHHE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanme yMmMeHUN OOBSCHATH SBICHUS C HCIOJIb30BAHUEM
duznYeCKX 3HAHUHM U HAYYHBIX JI0KA3aTeIbCTB;

e (dopMupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTrxeHne 3TUX lenei oOecreunBaeTCsl pelIeHHeM CIEIyIoMMX 3a7ad B

nporuecce U3ydeHus Kypca GU3MKU Ha ypOBHE CPEAHET0 0011ero 0opa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJIIPHYIO  (PM3UKY, JJIEKTPOIWHAMUKY, KBAaHTOBYIO (HU3UKYy W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
oOBbsiCHeHHUST (PU3WYECKUX SBICHUW B TPUPOAEC H JUISI TPUHATHS
MIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3a/]ady, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue pU3NIeCcKor MOJEIIH, aJIeKBATHON yCIIOBUSM 33a]1a4H;

e TOHWMaHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCIIEPUMEHTOB, aHAIM3a M HWHTEPIIPETAIlliyd HWH(POpPMAITUH,
OTIpe/IeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIbTaTa;

e CO3JaHME YCIIOBUH JJI Pa3BUTHUSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIBHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHErO OOIIETro
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX palbOT SABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BBIOOP
poBeNeHNsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C Y4E€TOM HWHIWBUIYyATbHBIX
0COOEHHOCTEN 00yUaroIUXCsl.



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOJbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 53KcnepuMeHTa W TEOPMU B MPOILECCE TIO3HAHUS MPUPOBIL.
DKCIepUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpUHIIUIT COOTBETCTBUA.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHOM HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX MPOEKIIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
ClioxeHue nepemMenieHnil U CJI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepeMeIIeHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobosHOE azeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBHKEHHE. [IBHKEHHME  MaTepUAIBHOM  TOYKH IO
OKPYKHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEMHAS
ckopocTh. [lepuoa u yactora obpamenus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>)KEHUE CHAPSJIOB, LICMTHBIE U PEMEHHBIE TTepeIayn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCU€Ta, WIITIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHOKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne cKopoCcTy pu ABMKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NYTSIMH, ITPOUJICHHBIMU TEJIOM 34
MOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue ABMKEHUS Tesa, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTM  ['anmunes. IlepBeiidi  3akoH  HbroToHa.
HNuepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunmun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUI MaTEpUalibHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmumueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPLAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUIHm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HproToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBECHUS TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nMHOBOM 00pasiie, OT uX JAehOopMaIiHH.

HccnenoBanne yciaoBHM PABHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAICHUS.

Tema 3. 3akonvl coxpaneHus  mexaHuxe

NMnynbse MartepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cUlibl U MU3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckasi »Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUHU.

[TorenuumanbHas DHEPTHUS. [TorenmanbHas JHEPIUs YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUUANbHbIe  CUibl.  CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMATLHON YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHUEM MEXaHUUYECKOW IHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka U TEpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS YacTULl BellecTBa. Moaenu CTpOEHHUsl ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBa HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosiekyi. KonuyectBo BemectBa. [locTtosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
[enbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJCalbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpelIHEell KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akonbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcanbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE W3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBa M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbIThl 110 MU PY3UN )KUIKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS UCAIBHOTO Trasa,
M30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEHHsASI 3HEpPruss TEPMOJIMHAMHUYECKOU
CUCTEMBI U cIOcO0bI €€ n3meHeHus. KomnuecTBo TemioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  ra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIOTH MpH TEIUIONepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBwli 3aKOH TEPMOJMHAMHUKHU.
[Ipumenenue mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kod(p@uIMeHT Moie3Horo
nericTBus TemuioBod MmammmHbl. I{ukn KapHo m ero ko3pduImMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMUYECKUE MPOOIEMbl TEIIOIHEPTETUKH.



TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAWIBHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PAOOTHI: BBLIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/lyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEpruu (TeMIiepaTypbl) Teaa Ipu TeIionepeiaye.

OnplT Mo anuabaTHOMY pacIIUPEHUIO0 Bo3ayxa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATEIS BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonul

N3mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHjeHcarus. Vcnapenue u kunenue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacellieHHbI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWMCTB
kpuctaiuioB. Kuakue xpuctaibl. CoBpemeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TeroTa miasienus. Cyonumanus.

VYpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyeckre yCTpOCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBA HACBIIIEHHBIX NapOB.

Kunenuve npv moHWKEHHOM JIaBJICHUHU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOmronenue HarpeBaHus U IMJIABJICHUSI KPUCTAUTMYECKOTO BEIlIECTRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mMepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. JaekTrpoauHamMuKa
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ten. OJEKTpUYecKuil 3apsia. J[Ba Buaa dIEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodeuHblil 3€KTPUYECKU 3apsij.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTH  3yieKTpuueckoro nois. [IpuHoun



CYNEPHO3ULIUHA 3IEKTPUUECKUX Mojel. JIMHUKM HanpsKEHHOCTH 3JIEKTPUUYECKOTO
OJISL.

PaGora cumnm  snektpocrarmueckoro  mojs.  [lotenmuman.  PasHocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B 3JIEKTPOCTATUYECKOM  TOJIE.
Jusnextprudyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE BJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI TEUCTBUS AJIEKTPOMETPA.

B3anmoieiicTBUE HadIEKTPU30BAHHBIX TE.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTPUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapaIeIbHOE, CMEIIAHHOE COETMHEHUE TTPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 OJHOM (3aMKHYTOM) 3JIeKTpudeckoi 1enu. KopoTkoe 3aMbIKaHUE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKH. CobOcTBeHHas u npuMecHast MPOBOJANUMOCTD
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TTPHUOOPHI.

DONEeKTpUYeCKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUALNS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [1nazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH JAHO/I,
TEPMHCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOIHUKOBBIIN TNO/I, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CHibl. KOpOoTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTB COIPOTUBIIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsvie pabomoi

M3yyeHnne cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHErO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MesxknpeaMeTHble CBSI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsieTCs C
y4E€TOM COJEpPKATEIbHBIX MEXIPEAMETHBIX CBS3€M C KypcamMH MaTE€MaTUKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (akT, runores3a, (Qunuueckas BeIMUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJICTUPOBAHKE, MOJEIb, U3MEPEHHE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, runep0osia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAH['€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUAbI TEIUIONEPEIayu, TEIIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS] JMCCOLMALNSA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE JBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTra, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHJIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMAaTEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoOMAZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMoAeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM WHAYKUMH. [IpyHIMOD cyneprno3unuu
MAarHATHBIX MOJICH. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TOPOBOJIHMKA € TOKOM. KapTWHa JWMHUN WHIYKIUA
MAarHuTHOTO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTBre npOBOIHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOAyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBeHne ANEKTpOMAarHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOMN
MHIYKIUU. OJIEKTPOJABMXKYILNAA CHJIa HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe »snekTpuyeckoe TmoJsie. ODJIEKTPOJABIKYIIAs CUjla HHIYKIUU B
MIPOBOJHUKE, IBHXKYILLIEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[TpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHIYKLUMHU. OJEKTPOABMXKYyLIas cujia
CaMOWHIYKLIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTHUYECKOE TNPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUILl, NHAYKIIUOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MATHUTHBIM MOJIEM.

JIvHUM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoneiicTBrue JBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammepa.

JevictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBrIeHME SIIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHIYKIHH OT CKOPOCTH W3MEHEHHS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaHUNHbIE KONEDAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJeOaHMU.
["apmonunyeckue konebanus. [lepmona, wacrora, amrumryga u (aza xoseOaHUN.
[IpyVHHBIN MassTHUK. MareMaTH4eCKU MasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBparieHue sHepruu Npy raApMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHUYECKUMHU U
AJIEKTPOMArHUTHBEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBiienue o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpiii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
AHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEpruu. KymnbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATENbHON CUCTEMBI (NMPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmmux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmronenue pezoHanca.

CBOOOHBIE AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

OcnuorpaMMsl (3aBUCUMOCTH CUJIbI TOKA M HAIIPSDKEHUS OT BPEMEHM) NS
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHnc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKU
VUHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTponepe1ayu.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCUMOCTH MEPUOA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBaHnue IMEPEMEHHOTO TOKa B LENM W3 IIOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHenus. [lepuon. CxkopocTb
pacnpocTpaHeHuss W JUIMHa BOJIHBL. llomepeuHble W MPOJOJIBbHBIE BOJHBI.
WnTepdepentus u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MpEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenus. CKOpocTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMNBI paauOCBS3U U TeNEeBUACHUSA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTHYECKOE NPHUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue narepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pe30HaHC.

Habmronenue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOW KoJieOaHuH.



HccnenoBanre  CBOMCTB  BJIEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHUE,
nperoMIIeHUE, MONspu3anus, AMpakius, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. Jlyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI IPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIi yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. L{Ber.

ColOuparome u pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHUil B
coOMparoluX U paccenBaroux JuH3ax. Dopmyna TOHKOW JUH3BI. YBeEJIHUYEHUE,
JTaBa€MO€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBerta. JudpakiuoHnHas pemérka. YCJIOBHE HaOII0ICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoMCTBa M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEeJIeCKOI, BOJOKOHHAs
ONTHKA, TU()paKIMOHHAS pelIEéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIIEHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TonHOe BHYyTpeHHEE oTpakeHre. Mojiesib CBETOBOA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockormna, TeJieCKona.

Habmronerune natepdepeHIy CBeTa.

HaOmronenue nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toydyenue cexkTpa ¢ MOMOIIBI0 TUGPAKIIMOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomuol



N3mepeHune rnokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB M300paK€HUH B JTMH3AX.
HaOmnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCHTEIbHOCTH

['panunbl  NMPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEMHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus 1 UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKON YaCTHUIIbI. DHEPTHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. ®opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YaCTOTOM. DHEPTHs
U UMITyJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dbotorpdexra. YpaBuenue DinimTeitHa st dhoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

JaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuuecKkue yCTpOICTBA U MPAKTHUYECKOE MNPUMEHEHHE: (POTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor(d(DHeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodddeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
ITImanerapHas mogmens aroMma. llocrynatel bopa. M3nydyenue u moriounieHue
(GbOTOHOB TpU Tepexoje aToMa C OJHOTO YPOBHSI DHEPIHHM Ha Jpyroil. Buiel
criekTpoB. CIEKTp YpOBHEW SHEPrUr aToMa BOJIOPO/IaA.

BousiHOoBBIE cBOVicTBA yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHoHTaHHOE U BBIHYXJCHHOE U3JIyYEHHUE.

TexHudeckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGmronenue imHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue JIMHeH4aToro CuexTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sAnapa. OTKpbITHE
paguoaktuBHOCcTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocrapa
paavoakTUBHOTO u3iydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
Bimsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino siapa. M30Torsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepHbie cuibl. Jlegekt Macchl sapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosiaepnbiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTUYECKNE ACTIEKTHI SIAEPHON YJHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTo/bp1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa U IIPAKTUUECKOE NPUMEHEHHUE: T03UMETp, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3NPYIOIINX YaCTHUL.

Yuenuueckuii skcnepumenm, nabopamopmsvie padbomul

HccnenoBanre TpEKOB YacTUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpuKkiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMUH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBUOKCHHE.

ConHeuHnas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHI@ U 3BE3.
3BE3AbI, UX OCHOBHBIE XapAKTEPUCTUKHU. J(MarpamMma «CIEKTpalbHBIM KIacc —
CBETUMOCTB». 3BE3JbI TJIABHOM ITIOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe u3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOmroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUIN JJIsl OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1s CEeBEPHOro MOJyIIapHs U SIPKHUE 3BE3bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr u3uku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeaIbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHPA, POJIb (PU3NUECKOU TEOPHUH
B (GOpPMHpPOBAHUM TPEACTABICHUNH O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYecKol KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCymiecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJ0ruu, XMMHUH, reorpaduu U TEXHOJIOTHUU.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (PakT, TUroTre3a, (Qpuanyeckas BeIUYHHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICIMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pemIEHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUH HA OCHU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJbHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIOCKUX PUryp u o0béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOIE, ONTUYECKUE SIBJIICHUS B KMBOM MPUPOAE, NEUCTBUE
paualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHWU3Mbl O0Opa30BaHUSI KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.



l'eocpagpua: marHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
boTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJEKTPOIEpENad, TIEHEpaTOop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I€4Yb, pajaap, paguoNpUEMHUK, TEJIEBHU30p,
aHTeHHa, TenepoH, CBY-meub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIhTATOB.

JINMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHs yueOHOro npenMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHUX  YyOEXKICHUH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOLIECCE pean3alid OCHOBHBIX HaIlPaBIICHHUI
BOCIIUTATEIBHOU IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATUHE  TPAIAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NI€SITEIIBHOCTh B MHTEpPECAX TIPa)xIaHCKOTO
oOLIEeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPMOTHYECKOTO0 BOCITIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTpuOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3AHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEH KU3HH;

6) IK0JI0rNYecKOro BOCIIUTAHUS

C(POPMUPOBAHHOCTb HKOJIOTUYECKON KYyJIbTYpbl, OCO3HAHHWE TJ00aIbHOIO
XapakTepa dKOJIOTMYECKUX Ipodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUIN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH HKOJOTHMYECKOM HANpPAaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHWE LEHHOCTH HAy4YHOM JEATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  HPOEKTHYIDO U HUCCIIEJOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geicTBUs:
CaMOCTOATENLHO  (OpMYJIMpPOBAaTH W aKTyaJlU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILEeNH JIeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISITh  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMaTepUaJIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM AEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATENbCKON U MPOSKTHON AESITENbHOCTU
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BJIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPU CO3J]aHUH YU€OHBIX POEKTOB B 001aCTH (DU3UKH;

BBISIBJISAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOAUTh ApTyMEHTHI JJIs JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
JIeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

yMETh TEPEHOCUTh 3HaHUSA MO (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIA/IETh HaBbIKAMH MOJIy4e€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIpPETAni0 WHPOPMAIMU Pa3INYHbIX BUAOB U (GopM
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHH B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1ad ¢ CcOOMIOJIeHHeM TpeOOBaHUM HSPrOHOMMKH, TEXHUKH O€30MacHOCTH,
THTUEHBI, PECypCcOCOEpeKEeHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COACpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 11EJICBOU ayAUTOPHH, BHIOMpAs ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTU3alINN.

KoMMyHHMKaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:
OCYUIECTBJISTh OOIIEHHWE Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NESITENIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

IIOHUMAaTh M HCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
pabdoThI;

BBIOMPATh TEMAaTHUKy M METOJbl COBMECTHBIX JEUCTBHI C y4ETOM OOIIMX
WHTEPECOB M BO3MOKHOCTEN KaXKJOr0 YJI€HA KOJUICKTHUBA,;

IIPUHUMATh I[EJIA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATH IIIAH JCHCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAa4yeCTBO CBOErO BKJIAJa M KaXJOr0 yYaCTHUKA KOMaHIbI B
oOIIMii pe3yNbTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

Ipe/uiaraTtb HOBBIE IIPOEKTHI, OLEHWBATh HUIAEHU C TO3ULUUNA HOBHU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusamnus:

CaMOCTOSATENILHO OCYIIECTBIISTh MO3HABATEIIbHYIO JIEITEILHOCTh B 00JACcTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUJIAH PEIICHUS PACUETHBIX U KauyeCTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOYTECHUM;

JaBaTh OIIEHKY HOBBIM CHTYAIIHsIM;

pacuupsiTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
($bU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHBIN HHTEJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B NIESTEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISIM;

BJIaJICTh ~ HaBBIKAMU  TIO3HABATEIBLHOM  peduieKCUM  KakK  OCO3HAHHUS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX TMPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUI;



WCITIOJIB30BATh MPUEMBI peIICKCUU IS OLICHKU CUTYaIllH, BEIOOpa BEPHOTO
pEIICHMS;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO WX
CHUKECHMUIO;

NpPUHUMATh MOTHBBI W apryMEHThl JPYrHMX IMPU aHalU3€ pe3yJIbTaToB
JeSITEIIbHOCTH;

MPUHUMATh Ce0s1, TOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NpPUHUMATh MOTHUBBI W apryMEHThl JPYrHMX IMPU aHalUu3€ pe3yJIbTaToB
NEeSTeIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYIHX HA OMIHOKH.

B mporecce nocTwKeHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOIIUuXCs
COBEpUICHCTBYETCS HIMOIIMOHATBHBIH UHTEJIEKT, IpeAnoararonmii
C(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MMOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHUE, BUJICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQeEpHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUs, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEIEHHME, CIOCOOHOCTh aJaNTUPOBATHCI K
HYMOITMOHAIEHBIM U3MEHEHHSIM H TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPECHHEH MOTHBAIIMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEIH |
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €0 TMPU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKNBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIISATh UHTEPEC U pa3peiaTh KOH(IUKTHI.

NNPEJIMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0Oa30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YYAIOIIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpPUMEpax poiab M MECTO (Pu3MKH B (HOPMHUPOBAHUH
COBPEMEHHOW HAay4YHOW KApTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

VUYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepLHUAJIbHAS CUCTEMa OTCUETa, aOCOIFOTHO TBEPAOE TEJO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKux 3a1ad;



pacno3HaBaTh (PU3NUYECKUE SIBICHUS (TPOIECChI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOPUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, IABUKEHUE [0 OKPYKHOCTH, WHEPIUS,
B3aumojielicTeue Ten, Auddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TIPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHUE, UCIAPEHHUE, KOHACHCAIUS, MIIABJICHUE, KPUCTAIIU3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MMOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIYy I[apaMeTpamMu COCTOSIHHMS Ta3a B  HM30MpPOlieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/I0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJb3Yys (U3UYECKHE BEJIMYUHBI:
KOOpAMHATa, NyTh, MEpPEMElIEHHEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTECHUUAJIbHAS SHEPTrHUsl, MEXaHUYECKas
paboTa, MexaHMYecKass MOIIHOCTh; TpPH OIMUCAHWU TPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, MUX OOO3HAYCHHS] M EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TE€JNI M TEIUIOBBIE SIBICHUS,
UCIIONIb3Ysl (DU3UYECKME BEJIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPrus XaOTUUYECKOTO JBIKCHUS MOJICKYJI, CpeAHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOO (PUIIMEHT TMOJE3HOTO JCUCTBUS TEIUIOBOTO JBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCHIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAaueHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUsI (ITPOLIECCHI), UCTIONB3Ys (PU3MUYECKUE BETUUYMHBI: AJIEKTPUUECKUIN 3apsi,
AIEKTPUUYECKOE T0JIEe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NpU OINMUCAHUM TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOJIb3YEeMbIX
BEJIMUMH, UX OOO3HAYEHMsS] W EJUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOIINE
JAaHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SIBICHUS, UCIOJB3Yys (U3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXPaHEHUsS] MEXAaHUYECKOM DHEPruM, 3aKOH COXPAHEHUS HUMITYJIbCa,
NPUHINN CYNEPHO3UIUA CHJI, TPUHIUIT PABHOIMPABUS HHEPLUHUATBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEH KMHETUYECKOW PHEPTrUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOIOTHOM TeMIlepaTypou, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
ANEKTPUUECKOro 3apsia, 3akoH KylloHa, Mpu ATOM pa3iuyaTh CIOBECHYIO



(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TIPUHIIMAIBI JCHCTBUA MAIlMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAHUS B
MOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHU, MPU STOM
dbopmynupoBarh MpodiieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 IMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U HUCIIOIb30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHMUIA;

UCCJIENOBATh  3aBUCUMOCTH  MEXKIY  (PU3MYECKMMH  BEJIMYMHAMH  C
WCIIOJIB30BaHUEM TMIPSIMBIX M3MEPEHHH, MPU ATOM KOHCTPYHPOBATh YCTAHOBKY,
buKcupoBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIUYHUH B
BUJI€ TaONUIl U rpadMKOB, AEJIAaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMkax y4eOHOro OKCIEpPUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOCKTHOM
JEATEIIbBHOCTH C HUCIIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1a0OPaTOPHOTO
000opy1I0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 33JaHHOM (U3MUECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJMMbIC Jisl €€ pEelIeHUs, MPOBOJUTh PACUEThl U OIICHUBATH PEaTbHOCTH
MOJIYYE€HHOT0 3HaueHUsI (PU3UYECKON BEJIMUUHBL;

pelaTh KaYeCTBEHHBIC 33/1a4l: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKJEHHIl C OMOpOM Ha HM3YYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJB30BaTh  TNPU  PEIICHWH  y4eOHBIX  3ajJlad  COBPEMEHHbBIC
WH(POpPMAITMOHHBIE TEXHOJIOTHHU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEJICTABJICHUS YUCOHOW U HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOJTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, OOBSCHEHHE IMPOIECCOB OKPYKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKHM U TEXHOJIOTHUH;

WCIIOJI30BaTh TEOPETHUECKUE 3HAHUS MO (PU3NKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieueHust 6€30MacHOCTH MpU OOpallieHuH ¢ MPUOOpaMu U TEXHUYECKUMU



YCTPOWCTBAMH, NIJISi COXPAHEHUS 370POBbS M COOJIOEHUS HOPM JKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPeaE;

paboTaTh B TIpYINNE C BBHIIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH JACATEIBHOCTh B HECTAHAAPTHBIX CUTYaIMsIX, aJ€KBAaTHO OICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCMaTPUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
(u3MYECKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YYEHHBIX (U3UYECKUX MOJIETeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETA, TOUCUHbI UCTOUYHHUK CBETA, SECpHAs
MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJb aTOMHOTO sijpa MPHU PEIICHUH (PU3HMUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SBJICHUS (MPOLIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKASI TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHUCTBUSl TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIHUS, JACHCTBME MAarHUTHOIO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsii, DJICKTPOMArHUTHBIE KoJieOaHUSI U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOONSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIuOaKTUBHOCTb;

OMUCHIBATh M3YYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTH  pPAa3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MYECKUE BEIIUYUHBI:
AIICKTPUUYECKUHN 3apsijl, CUJIa TOKa, JICKTPUUYECKOE HAIpPSKEHUE, IICKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIIAs CHUJia, padoTa TOKa,
WHIYKIUST MarHUTHOTO MojsA, cwia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B IMpolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKas CUJia JIMH3BI, MPU ONHUCAHUM TPABUIBHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, WX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYECHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3MYecKrue BEJIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJIbC (POTOHA, IEPHO/I TIOJTypaciiaia, SHEPTHUs CBSI3H
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHWS W EJIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAHHYIO (U3MYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BEITUINHBL,

aHAIM3UPOBaTh (PU3MUYECKHE TMPOIECChl U SIBJICHUS, UCIONb3Ys (U3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHia, 3aKOH 3JIEKTPOMArHUTHON
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHCHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODUHIITEHHa M Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOTO 3apsija, 3aKOH COXPAHEHUSI MAacCOBOrO 4ucia, mocrynarel bopa,
3aKOH paJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTEeMAaTH4YEeCKOE BBIPAXXEHHUE M YCJIOBHUS (TpaHUIbI, OOJACTH)
MPUMEHUMOCTH;

ONPEIENIATh HANIPABICHUE BEKTOPA UHAYKIIMK MarHUTHOTO TOJISI TPOBOJIHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHna;

CTPOUTh M OIHCHIBATH H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 MCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MpPU 3TOM
dbopmympoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYyJI0BaHMs, MPOBOJUTH OMBIT M
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3UUYECKUX BEJIWYUH C HCIOJIb30BAaHHUEM
NpSIMBIX U3MEPEHUM: TMPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yNbTAaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHUJE TAOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEAECHUU UCCICIOBAHUM B
paMKax yd4eOHOro JKCIEPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOW U TMPOEKTHOM
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U JaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacuéTHbIE 3a7a4¥ C SBHO 3aJaHHOM (DU3MYECKONM MOJICIBIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu



BBIOMpaTh (PU3UUIECCKYIO MOJECIb, BBIICIITh (DU3UYCCKHE BEITUYHHBI B (HOPMYIIHI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACYEThl M OLCHUBATH PEATBHOCTD
MOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKON BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/1au: BHICTPAMBATh JIOTHUECKU HEMPOTHBOPEYHBYIO
IICTIOYKY PaCCYXJICHUH C OMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  IMPH  PEIICHUW  y4eOHBIX  3aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTUU I TTOUCKA, CTPYKTYPUPOBAHUS, HHTCPIIPETAIH
U TIPEJICTABJICHUS YYCOHOM W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYISHHOW U3
pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATh TPHWHIMIIBI JICHCTBUS MAaIlMH, NPUOOPOB M TEXHUYCCKHX
YCTPOMCTB, pa3imyaTh YCIOBUS UX OC30IMaCHOTO UCIOJIb30BAaHUS B IIOBCEIHCBHOM
KU3HU;

IPUBOUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCIKHBIX YUCHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B MOBCEIHECBHOW JKU3HH
U oOecrieueHus: 0€30MMacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpEaE;

paboTaTh B TpyIIE C BBHINOJHCHHEM pPa3IMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBL, PAMMOHAIBHO pacHpenessTh OO0SI3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYAIMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPHBACMON TIPOOJIEMBI.
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10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpouabnsie IIpakTnyeckue
NMpOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
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Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunevariia > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Huamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
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Paznen 4. JIEKTPOJAUHAMUKA
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11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (uitpp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpoOMarHuTHast 1 1 3 bubmmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUWSA U BOJIHbI
51 MexaHudeckue U 3JIeKTPOMarHuTHbIE 9 1 bubnunoreka [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97¢c
99 MexaHu4yecKkue U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Omriia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATBHON TEOPUH bubnuotexa [JOK
3.1 4 1
OTHOCUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 7
DUICMEHTbL KBAHTOBOH ONTHIH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexka [JOK
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4.3 ATOMHOE PO

bubmuorexa [JOK
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Uroro no pazgeny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 E;ISSH/I/II;T:;(;(L)IrOu/I; £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
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