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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3ysibTaTam
OCBOCHHMSI OCHOBHOI 00pa3oBaTelbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepalbHON pabodeil MporpaMMbl BOCIHUTAHHS H
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeNbHBIX
Opra"u3anusx Poccniickon denepanum, peAU3YIOIIUX OCHOBHBIE
o0Opa3oBaTesbHbIE IPOTrPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOydeHHH UX (Pu3HNKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYeT TpeboBaHusim DPI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTam
OOy4eHHs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEAU3aAlMU MEXKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMHM IpeameramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3YYEeHHs] (PU3MKM HAa YPOBHE CPEAHEro OOLIEro
oOpa3oBaHusl, TUIAHUPYEMbI€ PE3yJIbTaThl OCBOCHUSI Kypca (PU3UKHU: JTUIYHOCTHBHIE,
MeTanpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3MKe BKIFOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHHMS Kypca (pu3nuku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI MO rojIaM 00yUYEHUS;

e cojepkaHue yaeOHoro mpenamera « Pu3nkay 1o rojgaMm oOydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIkoapHbIN Kypc GU3HKK — cUCTEMOOOpasyIoui
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3MYECKHEe 3aKOHbI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWW, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHHE M aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  OMNpeAeNiseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIYYEHHUS] HOBBIX MATEPHAJIOB C 33JaHHBIMH CBOWCTBAMU U JIPYTHX.
N3ydyenne (UMK BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAYyYHOW KapTHUHBI MHUpa oOydaromuxcs, B (OpPMUPOBAHME YMEHUU NPUMEHATH
HAy4YHbIA METOJI MO3HAHUS TIPY BHITIOJIHEHUH UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy Kypca ¢u3MKM i YpOBHS cpefaHero oOmiero oOpa3oBaHUs
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak MPUHLMUIBI €ro
ITOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HEW MaTepuanl Kypca (QU3HKU
oObeUHEH BOKPYr (Qu3Mueckux Teopuid. Benymum B Kypce sBIsIeTCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECCTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM O0OIIecTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usukum mpeanonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXKIACHHS
npo6JieM palOHAIBHOTO IPUPOJOTIONIb30BAHMS U HKOJIOTMUYECKOI 0€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTAaBICHHUSX O MOPHUPOAE, TIpaHHIlAX
MPUMEHUMOCTH TEOpHil, JJIsI OMNUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0JI B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alydU SKCIEPUMEHTAIBHOU AESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
pakTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
IPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKHU, OCYIIECTBISIETCS YYaCTHUKaAMU
0o0pa30BaTeNpHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH IJIaHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm sToM  obOecrmieumBaeTcsi  OBJIAJICHHUE
OOy4YalOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH M TOCTAaHOBKY OIBITOB IO TPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS PEHICHUIO PACUYETHBIX U KaYE€CTBEHHBIX
3anay. IIpu 3TOM Ay1d pacU€THBIX 3a/1a4 NPUOPUTETOM SIBJISIIOTCS 3aJa4d C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJISIONINE IPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaKk U MHTETPUPYS 3HAHUS U3
pa3HbBIX pa3nesnoB. /[ KauyeCTBEHHBIX 3a/a4 MIPHOPUTETOM SIBIISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
XKU3HH, TpeOytonue BbIOOpa (U3MYECKON MOAENU g CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKkTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YpOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOro KaOuHeTa (U3MKKA WIA B YCJIOBHUSIX HHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOrO IMkia. B kaOuHere (Qu3MKM AOIKHO OBITH
HeoOXouMoe J1abopaTopHoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMOHHOE  000pyAoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHUHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUNCIICHHBIX B TMporpaMMe 1O (HU3WKE KIIOYEBBIX JIEMOHCTpAIUi I
UCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIIEHHA W  MPOIECCOB, OMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHEHH.

JlabopaTopHoe 00Opy/IOBaHME MJIS YYEHHYECKHX TMPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TeMaTHYecKne KOMILICKTHI
7a00paTopHOTO OOOPY/IOBAaHUS JOKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU LEJIIMHU U3y4YEHHUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmMupoBanue wHHTEpeca W CTpeMJICHUS OOYYArONIUXCS K HAYIYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTHE HMX HHTEIUICKTYyaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA U (POpMUPOBAHUE
WCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pE3yibTara HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue NpenCTaBICHUNA O PONM (PUIUKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTxeHne 3TUX lenei 00ecredrBaeTCsl pelIeHUEeM CIEIyIOMNUX 3a7ad B

mpoliecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TMPUOOpPETCHWE  CHUCTEMBl  3HaHUK 00  0o0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (QopMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoOBsICHeHUS (PU3WYECKUX SBICHUNW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs pa3IUYHbIX 3a7ad4 C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSITEIbLHOE
co3faHue GU3NIECKO MOJCINIH, aJIeKBATHON yCIIOBUSM 33]a4H;

e TOHWMaHWC (U3UYECKUX OCHOB WM TIPUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU HWHGOPMAIIHH,
OIPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

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

Ha wuzydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoAuTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMmme 1o (GU3MKE TMepeyeHb JabopaTOpHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
mpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COILEPKXAHUE OBYYEHUA

10 KITACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

®usuka — Hayka o npupoje. HayuHnele MeToapl mo3HaHUS OKpy»Karouiero mupa. Poib
HKCIIEPUMEHTA U TEOPHUHU B MPOLIECCE TTO3HAHUS MIPUPOABL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanne (U3MUECKUX SIBICHMH ©  TporeccoB. HayuyHble THUIOTE3BI.
duznveckue 3aKOHBI U Teopuu. [ paHuIbl MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHIMM
COOTBETCTBHS.

Ponb u mecto Qu3uku B (HOpMHUpPOBAaHMM COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B
MIPAKTUYECKON JEATEIBHOCTH JIIOJIEN.

Jlemoncmpayuu

AHaJoroBssie 1 I_[I/I(l)pOBLIG HN3MCPHUTCIIBHBIC HpI/I60pBI, KOMIIBIOTCPHBIC JaTYHUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKeHUE. OTHOCUTEIBHOCTh MEXaHMYECKOro IBrkeHus. Cucrema
orcyéra. Tpaekropusi.

[lepemenienue, cKOpoCTh (CpelHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHHE
MAaTEpUAIBHOW TOYKH, UX TPOEKLIHUHA HA OCH CUCTEMBbI KOOpAUHAT. CIOKEHHUE MEPEMEIICHUI
U CJI0KEHUE CKOPOCTEMN.

PaBHOMEpHOE U paBHOYCKOpPEHHOE TPsIMOJIMHEWHOE JABMKeHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U IEPEMEILCHUS] MATEPUATBbHON TOUKU OT BPEMEHHU.

CBobOosHOE TIasieHue. Y CKOpeHUE CBOOOIHOTO MaiCHUS.

KpuBonunennoe nBuxkeHue. [[BHkeHHME MaTEpUAIbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM T10 MOJYJIFO CKOPOCTBIO. YTJIOBasg CKOPOCTb, JIMHEWHAs CKOPOCTh. Ilepuon u
yacTtoTa obpauieHus. LlenTpocTpeMurenbHOe yCKOPEHHE.

TexHuyeckre yCTpPOWCTBA M MPAKTUUYECKOE TPUMEHEHUE: CIUIOMETpP, JIBHKEHUE
CHapsI0B, LICTIHbIE U PEMEHHBIE NTEPEIavN.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUS KHHEMATUUYECKUX XapPAKTEPUCTUK JIBUKEHUS.

[IpeoOpazoBanne IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yX€e U B PA3PEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBmxeHus Tena, OpoIIeHHOTro MO YIJIOM K TOPU30HTY U TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Hanpagnenue ckopoctyl pu ABUKEHUH O OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydenne HepaBHOMEPHOIO IBUKEHUS € LEIIBIO ONPENEIIEHUSI MTHOBEHHOW CKOPOCTH.
HccnenoBanne  COOTHOLIEHUS  MEXIYy  IYTAMH, NPOWJCHHBIMM  TEJIOM  3a

IIOCJIEAOBATEIbHBIE PABHBIE NPOMEXKYTKH BPEMEHU INPHU PABHOYCKOPEHHOM JIBM)KEHUU C
Ha4aJbHOM CKOPOCTBIO, PABHOM HYJIIO.



N3ydeHne nBUKEHHUS IIAPUKA B BA3KOW KUJIKOCTH.

N3yuenue aBuxkeHus Tenna, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunuun otHocutenbHOCTH ['anmuiesi. IlepBwit 3akoH HproToHa. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca Tena. Cunma. Ilpunnun cynepno3unuu cwi. Bropoil 3akoH HbroTona st
MarepuaibHOU TOUKU. Tpernii 3akoH HproTOHA 11 MarepuaibHbIX TOYEK.

3akoH BceMUpHOTO TAroTeHus. Cuna tspkectu. IlepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (okosi, CKoJibkeHus1, kauenus). Cuna tpenusi. Cyxoe TpeHHeE.
Cuina TpeHHST CKOJbXKEHMST U cwia TpeHus mnokos. Koadbduument tpenus. Cuna
COITPOTHUBIICHUS [IPU IBMKECHUU TEJIA B )KUIKOCTH UJIU rase.

[TocTynarensHOE U BpalaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT Cuibl OTHOCHTENBHO OCH BpamieHus. [linedo cumbl. YciioBus paBHOBECHS
TBEPAOTO TEJIA.

TexHndeckne YCTpPOWCTBA W MPAKTUYECKOE MPUMEHEHHE: MOAIIMITHUKA, IBHKCHUE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHME NHEPIUN.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3axkox HerotoHna.

H3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIuu.

HeBecomocTs. Bec Tena npu yckOpeHHOM NOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTrO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenune aBuxeHust Opycka no HaAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B MPYXKUHE U PE3UHOBOM
obpasiie, ot ux aehopMaInH.

HccnenoBanue ycinoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbe MaTepuanbHOM TOUKH (TeNa), CUCTEMbI MaTEpUaIbHBIX TOYeK. IMIyJIbC CHITBI
Y U3MEHEHHE UMITyJIbCa Teja. 3aKOH COXPaHEHUsI UMITyJibca. PEaKTUBHOE JIBH)KEHUE.

Pabora cuiibl. MOIIHOCTH CUIIBL.

Kunernueckas sHeprus maTepuaibHON TOUKU. TeopeMa 00 U3MEHEHUH KUHETUYECKOU
SHEPIUM.

[lorennmanbHas sHeprus. lloTeHuuanbHas 53HEprusi ynopyro aeQopMUpPOBaAHHOU
npykuHbl. [loTeHInanpHas SHepPTUs Tela BOJIM3U TOBEPXHOCTH 3EMITH.



[ToTeHuManbHble U HENOTEHIMAIbHBIE CUJIbl. CBA3b PabOThl HEMOTEHIIMAIBHBIX CUII C
U3MEHEHUEM MEXAHUYECKOW B3HEPIMM CHCTEMBI Te€l. 3aKOH COXPAaHEHHUS MEXaHWYECKOH
DHEPTHUH.

Yipyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre ycTporucTBa U NPaKTUIECKOE IPUMEHEHHUE: BOJOMET, KOIIEP, TPYKUHHBIN
IIACTOJIET, ABUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE NBMKECHHUE.

[lepexoa NOTEHIHATILHON SHEPTUU B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, 1abopamopivie pabomut

N3ydyenne abCONIOTHO HEYHPYroro yiapa ¢ HOMOIIbIO JBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIBI C U3MEHEHWEM MEXaHWYECKOM HHEpruu Teja Ha
IIPUMEPE PACTSKEHUS PE3NHOBOTO XKIyTa.

Pazgen 3. MosekyasipHas pu3uKka 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIC TOJIOKEHUS MOJICKYJSPHO-KUHETUYECKOM TEOpUM UM UX OIBITHOE
obocHoBanue. bpoyHoBckoe  nBwkenue. ubdysus.  Xapaktep  ABWKEHHS |
B3aMMO/ICHCTBUS YaCTUIl BelllecTBa. Moelid CTPOEHUS Ta30B, KUJIKOCTEN U TBEPIBIX TEIl U
0oOBSCHEHHE CBOMCTB BEIECTBA HA OCHOBE ATUX Mojeiei. Macca u pasmepbl MOJEKYI.
KomnuectBo Bemectna. [loctostHaass ABorajipo.

Tennosoe paBHoBecue. Temneparypa u e€ nzmepenue. [llkana remneparyp Lenbcus.

Mogens uaeanbHOro raza. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-KMHETHUYECKON TEOopUn
uaeanbHOro rasa. AOCONIOTHAs TeMmIeparypa Kak Mepa CpelHed KUHETHUYECKOW PHEPruu
TEIUIOBOrO0 JBWKEHMS dactul] rasza. lllkama temmnepatyp KenbBuHa. 1'a30BblE 3aKOHBL.
VYpasuenne Menaeneesa—Kinanelipona. 3akon JlanbToHa. M3omnponeccsl B AEaIbHOM Tra3e ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. ['paduueckoe MpencTaBieHHE HN30MPOIECCOB:
M30TepMa, H30Xopa, u3obapa.

Texauueckue ycTpoicTBa M MPaKTHYECKOE MPUMEHEHUE: TEPMOMETP, bapoMeTp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIOUIME JUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu MOJEKyl
OPTraHUYECKUX COCIUHECHUMU.

OmnbiTel 10 U Gy3UN KUIKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogaens onbita [lTepHa.

OnBbIThI, TOKa3bIBAIOUIME CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICUCTBUS.

Mopens, HIuTIoCTpupyomas Npupoay AaBJICHU Ia3a Ha CTEHKU COCYya.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS UJI€AJIBHOTO ra3a, U30MPOIECCHI.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol



Omnpenenenne mMacchbl BO3/yXa B KJIACCHOW KOMHATE€ Ha OCHOBE M3MepeHUil o0béma
KOMHATHI, IaBJICHUSI U TEMIIEPATYPhI BO3/TyXa B HEH.

Hccnenoanne 3aBUCUMOCTH MEKTy TapaMeTpaMU COCTOSIHHS pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoanHaMuueckasi cucteMa. BHYTpeHHSIsI SHEprusi TEPMOJIMHAMUYECKON CUCTEMBI U
cnocobbr €€ wu3MeHeHus. KommdecTBo TemioTel W pabora. BHyTpeHHsAs sHeprus
OJIHOATOMHOT'O HJI€aJIbHOTO Ta3a. Buibpl Teruionepenayu: TEIIONPOBOJHOCTh, KOHBEKLHS,
U3IIydeHue. Y JenbHas TeIIOEMKOCTh BellecTBa. KOIMYeCTBO TEMIOTHI MIPHU TEIIONEPEAAUE.

[Tonsitue 00 ammabatHoMm mpornecce. IlepBbiii 3akoH TepmoauHaMmuku. [IpuMeHenue
MEpPBOro 3aKOHAa TEPMOAMHAMUKH K M3ompoleccaM. ['paduueckas uHTeprnpeTanus paboThl
rasa.

Bropoii 3akon TepmoauHamuku. HeoGpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TeroBble MamwuHbl. [IpuHIUNBL JeHCTBUA TeIoBbIX MamuH. [IpeoOpa3zoBaHus
SHEPruu B TEIUIOBBIX MamnHaX. KodpduimeHT monae3Horo AeMCTBUS TEMJIOBON MAaIllWHBI.
Huxkn KapHo u ero ko’p@UIMEHT MOJE3HOTO JEUCTBUA. DKOJOTHMUYECKHUE MPOOIEMBbI
TEIJIO3HEPTETUKHU.

TexHuyeckre ycCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: JBUTATEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW SHEPrUM Teja MPU COBEPIICHUHM PaOOThI: BBUIET MPOOKHU W3
OYTBUIKH TIOJI IEUCTBUEM CXKAaTOTO BO3/yXa, HarpeBaHue d(pupa B JTaTyHHOU TpyOKe MyTEéM
TpeHus (BUICOIEMOHCTpPAITHS).

N3menenune BHyTpEeHHEH sHEpTrUH (TeMIiepaTyphl) Tea Mpu Terionepeaaye.

OneIT o aaAMabaTHOMY paCIIMPEHUIO BO3/1yXa (OMBIT C BO3IYIIHBIM OTHUBOM).

Mopgenu mnapoBoil TypOWHBI, ABUTATENsT BHYTPEHHETO CrOpaHusi, PEaKTUBHOTO
JBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecammnbie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u KoHjeHcalusa. Vcnapenue u  kurneHue. AOCOTIOTHAs U
OTHOCUTEIIbHAsA  BJAXHOCTb  BO3AyXa. HacelmeHHsli map.  YaenpHas — TewioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHHSI OT JaBJICHHUS.

TBépnoe Tteno. Kpucrainuyeckue wu amopdHble Tena. AHHM30TPONUS CBOMCTB
kpuctauioB.  Kuakue  kpucramibl.  CoBpemMeHHble — Marepuanbl. [lnaBienue u
KpUcTayui3anus. Y AelbHas TerioTa miaBieHus. CyOoaumanus.

VYpaBHeHue TermioBoro 0ansaHca.

TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U MCUXPOMETP,
KAJIOPUMETP, TEXHOJIOTMU TMOJYyYEHUS COBPEMEHHBIX MAaTepuajoB, B TOM YHUCJE
HAaHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX NAPOB.

Kunenue npu noHWKEHHOM J1aBIEHUMU.



Crioco0Ob1 U3MEPEHUS BIAKHOCTH.

HaOrotenne HarpeBaHus ¥ IJIABJICHHUS KPUCTANTHISCKOTO BEIECTRA.
JleMoHCTpalus KPUCTAJIOB.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

H3MepeHne OTHOCUTENFHOW BIaKHOCTH BO3TyXa.

Pa3znen 4. JDieKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

OneKkTpu3anus Tel. ODJEeKTpUYecKuil 3apsa. JBa BUAa 5SIEKTPUYECKUX 3apSJIOB.
[IpoBOAHUKM, IUANIEKTPUKKA U TOJYIPOBOJAHUKH. 3aKOH COXPAHEHUSI JJIEKTPUUYECKOTO
3apsija.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. ToudeuHbI 3IEKTpPUYECKUU  3apsi.
OnekTpudeckoe mnojie. Hanpspk€HHOCTH aiekTpudeckoro mnoiig. IIpuHuun cynepno3uiuu
ANEKTpUYECKUX noJieh. JInHuM HanpsLKEHHOCTH AJIEKTPUIYECKOTO MOJIS.

PaGora cun anektpoctatuyeckoro mosis. IloTeHuuan. Pa3HOCTH MOTEHIIUAJIOB.
[IpoBOOHUKM W  JAUDIIEKTPUKH B  DIIEKTpOCTaTHYeCKOM mone. Jlusnexktpuueckas
MIPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA. DHEPTUS
3apsSYKEHHOT0 KOHJIEHCATOPA.

TexHuyeckre ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHHUE: IJIEKTPOCKOI, JIEKTPOMETP,

AJIEKTPOCTATUYECKAs 3a1uTa, 3a3€MJICHUE AIEKTPONPUOOPOB, KOHJIEHCATOD,
KONMPOBAJIBHBIN alllapar, CTPYUHbIN IIPUHTED.
Jlemoncmpayuu

Y CTpONCTBO M MIPUHLININ IEUCTBUSA JIIEKTPOMETPA.

B3aumMoencTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOHUKM B 3JIEKTPOCTATUYECKOM TOJIE.

DIIEKTPOCTATUYECKAS 3aUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIAJM IUJIACTHH,
PACCTOSTHUSI MEK]1y HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenune 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIIOBHSI CYIIECTBOBAHHUS DJIEKTPHUYECKOTO TOKA. MCTOYHMKH
tToka. Cuna Toka. [IoCTOSHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa LEeHH.

DIIEKTPUUECKOE COIIPOTHUBIICHUE. VY nenbHOE CONIPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaIeIbHOE, CMEIIIAHHOE COCTMHEHUE IPOBOJHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH J[koyns—JleHna. MoOIIHOCTh 37EKTPUYECKOTO
TOKa.



DNEeKTpOoABMKYILAS CUJIa U BHYTPEHHEE CONPOTHBIIEHUE UCTOYHHMKA TOKa. 3akoH Oma
JUTS1 IOJIHOM (3aMKHYTOM) 3eKTpruueckoil nenu. KopoTkoe 3amMbikaHue.

ONeKTpoHHAass MPOBOAMMOCTB TBEPABIX METAUIOB. 3aBUCUMOCTH COIPOTHUBIICHHUS
METaJIOB OT Temreparypbl. CBepXIpOBOAUMOCTb.

DneKTpuYecKnuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. COOCTBEHHas M MNpPUMECHas NPOBOJUMOCTb IOJIYIPOBOJIHUKOB.
CaoiicTBa p—n-niepexoa. IlomynpoBogHuKoBbIE TPUOOPHI.

ONEeKTpUYECKUA TOK B pacTBOpax M pacIllaBax 3JIEKTPOJIMTOB. DJIEKTPOJIATHYECKAS
JUCCOLMALMS. DIEKTPOIIHU3.

Onexktpuyeckuid TOK B raszax. CaMOCTOSITENbHBIA M HECAMOCTOSITEIbHBIA pa3psii.
Monnus. [1na3ma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHME. aMIEpPMETP, BOJIBTMETP,
peocTaT, MCTOYHHMKH TOKa, 3JEKTpOHArpeBaTelbHbIE HPHUOOPBI, 3JIEKTPOOCBETUTEIbHBIC
MpUOOPBI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIA JAHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
ITOTYTIPOBOJHUKOBBIN AUOI, TaIbBAHHKA.

Jlemoncmpayuu

M3mepenne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTB COIPOTHBIICHUS LWIMHIPUYECKUX IMPOBOJHMKOB OT JUIMHBI, IUIOLIAJH
IIOIIEPEYHOT 0 CEYEHHUs U MaTepuaa.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[Ipsimoe n3Mepenune EKTPOABHKYILIEN CHIbl. KOpOTKOE 3amMbIKaHME raiIbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTH CONPOTHUBIIEHHS] METAJJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

NckpoBoit pa3psa U IpOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSIS NPOBOAUMOCTD THOAA.

Vuenuueckuii sxcnepumenm, n1abopamopmsvie pabomul

N3ydenne cMEmaHHOro COeIMHEHUS PEZUCTOPOB.

N3mepeHne dSneKTpOABWKYLIEH CHUJIbl HMCTOYHMKA TOKA W €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habmronenue ammekTpoimsa.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsA B 10 Kiiacce OCyIIECTBISIETCS C y4ETOM
coliepKaTeNIbHBIX MEXKIIPEAMETHBIX CBSI3€M € KypcamMH MaTeMaTHKH, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meowcnpeomemnvie nonsamusi, CBSI3aHHbIE ¢ U3YyYEHHEM METOJO0B HAayYHOI'O MO3HAHUS:
ABJICHUE, HAYYHBIH (aKT, TUIIOTe3a, (PU3MUecKas BEIMYMHA, 3aKOH, TeOpHUs, HAOIIOJEHUE,
DKCIIEPUMEHT, MOJIECIIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHWM, JuHelHas (QyHKUus, mnapadoa,
runepbona, ux rpaduKd U CBOWCTBA, TPUTOHOMETpUUYECKHE (YHKIUHU: CHHYC, KOCHUHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI U UX NPOEKIIUU
Ha OCH KOOPJMHAT, CII0KEHNE BEKTOPOB.



buonocus: MexaHuueckoe [BIKEHHWE B JKHBOW mpupone, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB (BBl TEIUIONEpENauyd, TEIUIOBOE pPaBHOBECHE),
AJIEKTPUYECKUE SIBICHUS B )KUBOU MPUPOJE.

Xumusi: JTUCKPETHOE CTPOEHUE BEILECTBA, CTPOEHUE AaTOMOB M MOJIEKYN, MOJb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, MKUJIKOCTEHW M Ta30B,
ANEKTPUYECKUE CBOMCTBA METAJIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FaIbBaHUKA.

l'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMeETp, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE [BWKEHUN C MCIOJIb30BAHUEM MEXAHU3MOB, YUET
TPEHMSI B TEXHUKE, [TOAIIMITHUKY, UCIIOJIb30BAHNE 3aKOHA COXPAHEHMsI UMITYJIbCa B TEXHUKE
(paketa, BOAOMET M JApyTHe), JBHUraTelb BHYTPEHHErO CropaHus, MapoBas TypOuHa,
OBITOBOI XOJIOAWJIBHUK, KOHIULIMOHEDP, TEXHOJIOTUU MOJYyYEHUsI COBPEMEHHBIX MATEpPUAJIOB,
B TOM YHCJIE€ HAHOMATEpUAJIOB, M HAHOTEXHOJOTWH, OJJIEKTPOCTATUYECKAsl 3aIluTa,
3a3€MJICHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM NPUHTEP, 3JIEKTPOHArpeBaTEIbHbIC
MPUOOPBI, FITEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBaHUKA.

11 KITACC

Pa3znen 4. JiaeKTpoAMHAMMKA

Tema 3. Macnummnoe none. InNeKmpoOMaZHUMHAA UHOYKUUA

[ToctostHHbIe MarHuThl. B3anmoaencTBUE NMOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHOM wWHAyKUuW. [IpuHIMII Cynepno3suuyMyu MarHUTHBIX mojned. Jluaum
MarHuTHOM UHAYKIMU. KapThHa JTMHUI MarHUTHOM WHIYKIIMU T0JISI TOCTOSSHHBIX MarHUTOB.

MarnutHoe 1noJjie IpOBOJIHUKA ¢ TOKOM. KapThHa JTUHUM MHAYKIIMM MAarHUTHOTO TOJIs
JUTMHHOTO MPSMOT0 MPOBOJAHUKA M 3aMKHYTOI'O KOJIBIIEBOIO TPOBOIHUKA, KATYIIKHA C TOKOM.
OmneiT Dpcrena. B3anmoaeiicTBre MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIlpaBJICHUE.

Cuna JlopeHua, €€ MoayJib W HampaBlieHUE. J[BM)KEHHE 3apsHKEHHOM 4YacTUIBl B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuitbl JlopeHiia.

SIBiieHue HNEKTpOMarHUTHOW HHAYKUHMHU. [IOTOK BEKTOpa MAarHUTHOM WHIYKIIUU.
DJIIEKTPOJIBHXKYILAS CHIJIAa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInKU Dapanes.

BuxpeBoe aniekTpruueckoe moJie. DIEKTPOABMKYIAS CUJIa UHAYKIHMU B MPOBOJHUKE,
JIBUKYIIEMCS TOCTYNATEIBHO B OJHOPOJAHOM MAarHUTHOM IOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTD. SIBIEHHE CAMOMHAYKIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: TMOCTOSIHHbIE MAarHHUTHI,
ANEKTPOMArHUTHI, AJIEKTPOJABUTATENb, YCKOPUTEIN AJIEMEHTAPHBIX YACTHUI], UHIYKIIMOHHAS
MeyYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO My4YKa MATHUTHBIM TOJIEM.



JIvHUM MHAYKIMY MarHUTHOTO TTOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBIIeHME AEKTPOMArHUTHON UHIYKIIUU.

IIpaBuino Jlenna.

3aBUCUMOCTh  DJICKTPOABIKYILIEHM CWJIbI HMHAYKIAM OT CKOPOCTU HW3MEHEHUS
MarHUTHOT'O ITOTOKA.

SIBlIeHUE CAaMOMHIYKITUH.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanue 1enCTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICeHUA 3JICKTPOMAarHUTHOW UHYKIIHH.

Paspnes S. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUNHbIE KONEOAHUSA

Koneb6arenbnast cucrtema. CBOOOJHBIE MexaHUYECKHE KoyiebaHus. [apmMoHMueckue
konebanus. Ilepuon, wacrtora, ammuutyna v ¢asza kosieOaHui. [IpyKWHHBIA MasATHHK.
MaremMatnyeckuii MasTHHK. YpaBHEHHE TrapMOHMUYeCKMX KojeOanuil. IIpeBpamieHue
SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbuplii KOHTYp. CBOOOMHBIC 3JICKTPOMArHUTHBIC KOJICOAHUS B HIACaTbHOM
KOJIeOaTeIbHOM KOHTYpe. AHJIOTHS MEXIy MEXaHWMYEeCKUMH M 3JIEKTPOMArHUTHBIMU
koneOanusimu. @opmyna TomcoHa. 3akOH COXpaHEHUsS OHHEPIUM B  HJICAJTBHOM
KoJie0aTeIbHOM KOHTYpE.

[IpeacraBinenrie o0 3aryxarounmx KojieOaHUAX. BBIHYKXIEHHBIE MEXaHUYECKHE
konebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

Ilepemennpiii TOK. CHMHYCOMAANBHBIM NEPEMEHHBIA TOK. MOIIHOCTH INEPEMEHHOTO
TOKa. AMIUTUTYIHOE U JICUCTBYIOIIEE 3HAUCHUE CUJTbI TOKA U HAIIPSIKECHMUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya u MOTpeOICHUE IIECKTPUUCCKON IHEPTHH.
DKOJIOTUYECKUE PHUCKU TPU MPOU3BOJCTBE AJIEKTpodHepruu. KynbTypa HCHoIb30BaHHS
AIEKTPOIHEPTHH B TOBCEITHEBHOM KU3HH.

TexHUuecKkrue YCTpOWCTBA M MPAKTUYECKOE NPUMEHEHUE: DJIEKTPUYECKUN 3BOHOK,
TE€HEepPATOp MEPEMEHHOr0 TOKA, JIMHUHU SJICKTponepeaay.

Jlemoncmpayuu

UccnenoBanne  mapaMeTpoB  KojeOaTtenbHOM  CUCTeMBbl  (NMPY>KUHHBIA — WJIH
MaTEMaTUYECKUN MASITHUK).

Habmronenue 3aryxarommx KojieOaHHi.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Ha6nronenue pe3onanca.

CBOOOHBIC AIMEKTPOMATHUTHBIE KOJICOAHUS.

OcuumiorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKa M HAaMpsDKEHUST OT BPEMEHH) JUIs
AIEKTPOMATHUTHBIX KOJIeOaHUH.



Pe3onanc npu nmocineq0BaTeIbHOM COEAUHEHUH PE3UCTOPA, KATYIIKU HHAYKTUBHOCTH U
KOHJIEHCATOPA.

Mogens TMHUY SIEKTPONEPEAAUH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCMMOCTH NEPHOJA MAJbIX KOJIEOAHWN Ipy3a HA HUTH OT JUJTMHBI
HUATH U MaccChl Ipy3a.

HccnenoBanne mNEepeMEHHOT0 TOKAa B LENH W3 MOCIEI0BATEIbHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbLE 60JIHbL

MexaHnuueckue  BOJIHBI,  yclioBUd  pacnpoctpaneHus.  Ilepumon.  CkopocTb
pacnpocTpaHeHusl U JuHa BOJIHBIL. [lonepeunbie U mpooJibHbIE BOJIHBL. MHTEepdepeHuns u
mudpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [' pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBL. Y CJIOBUS U3IIyYCHUS JJIEKTPOMATHUTHBIX BOJIH. B3auMHas
opueHTanus BeKkTopoB E, B, V B anekTtpomaruutHoi BoiaHe. CBOMCTBA 3JIEKTPOMATHUTHBIX
BOJIH: OTpa)K€HUE, MpEeJOMIICHHE, Nossipusauusi, Audpakuusa, uateppepeHius. CKopocTb
JJIEKTPOMArHUTHBIX BOJIH.

[ITkayia 31eKTPOMAarHuTHBIX BOJIH. [[puMeHEHNE 3IEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHUMIIBI paIUOCBA3YU U TENIEBUICHUS. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEJIbl.

TexHuyeckue yCcTpouCTBa U MPAKTUYECKOE IIPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIBTPa3BYKOBas TUArHOCTHUKA B TEXHUKE U MEAULMHE, paaap, paauonpUEMHUK, TEJIEBU30D,
aHTeHHa, Tenedon, CBU-nieus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmtomieecs Te10 Kak UCTOUYHUK 3BYKa.

HaGnronenue orpakeHus: M NPeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenninu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmonenue cBSi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJIOM U YacTOTOU
KoJieOaHMi.

HccnenoBanne CBOMCTB DJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IPEIIOMIICHHUE,
noJisipu3anus, IMppaxuus, tHTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onruka. IIpamMonuHEWHOE pPacHpOCTPAHEHUE CBETA B OJHOPOJHOM
cpene. JIyu cBera. ToueuHblii ICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHre n300paxkeHui B MIOCKOM
3epKa’e.

[Ipenomnenne cBeta. 3akOHBI MPENIOMIICHHS CBeTa. AOCOINIOTHBIM MMOKa3aTenlb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxeHue. lIpenensbHplil yroa MmojaHOro BHYTPEHHETO
OTPAKEHHS.



Hucnepcus cera. ClnoxHbINA cocTaB Oenoro ceera. LIBerT.

CobOuparonie M pacceuBaroIIde JIUH3bl. TOHKas JuH3a. POKYCHOE pPAaCCTOSIHHE U
onTHYecKash cwia TOHKOM JuH3bL. [locTpoeHne wu300pakeHUd B COOMpAIOIIMX U
paccenBaroMX JuH3ax. PopMyiia TOHKOM JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BomnoBass ontmka. WuTepdepenmus cBera. KorepeHTHbIE HWCTOYHHMKH. Y CIOBHS
HAOJIOICHUST MaKCUMYMOB ¥ MHHMMYMOB B HMHTEp(EpEHIMOHHON KapTHHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [QudpakuuvonHas pemérka. YcloBue HaOMIOIEHUS TJIABHBIX
MaKCUMYMOB TP TaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

Texnuueckue ycTpoilcTBa M MPaKTHUUECKOE MPUMEHEHHE: OYKH, Jyma, (oroamnmapar,
MIPOCKIIMOHHBINA amIapar, MUKPOCKOII, TEJIECKON, BOJIOKOHHAs OITHKA, JU(paKImoHHAS
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpsAMonrHEHOE pACIPOCTPAHEHHUE, OTPAKEHHUE W MpeJoMieHue cBeTa. Onruueckue
PUOOPHI.

[TonHOE BHYyTpeHHEE OTpakeHue. Moielb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOMa, TEJIECKOIA.

Habmronenune natepdhepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenune nucnepcuu cBera.

[Tonyuenue criekTpa ¢ MOMOIIBIO TPU3MBL.

[Toy4yenue cnekTpa ¢ mOMOIIbI0 JU(PAKLIUOHHON PEIIETKH.

Habmronenue nomsipu3aiium cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue nmokazarens NpeOMIICHHS CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUMN B JTMH3aX.

HaOnronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIENUAIBHON TEOPHH OTHOCUTEILHOCTH
['paHuLbl MPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. IlocTynarsl crienuanbHON TEOpUU
OTHOCUTEJIIBHOCTH: HWHBAPUAHTHOCTb MOXAYJSA CKOPOCTM CBE€Ta B BaKyyMe, IIPUHLMII
OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTD OTHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHU U COKPAILEHUE JJIMHBI.
OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.
CBs13b MacChI € DHEPTUEN U UMITYJIbCOM PEIITUBUCTCKON YaCTULIBI. DHEPTHSI IIOKO.

Paznen 7. KBanTtoBas pusuka
Tema 1. Inemenmot K6anHmoeoii ONMUKU



®oronsl. Popmyna I[lnanka cBs3u 3HEpruM (HOTOHA C €ro 4YacTOTOM. DHEpPrus u
UMITYJIbC (POTOHA.
OtkpeiTie u wuccienoBanue (oroadpdexkra. OnbiTel A. . CronetoBa. 3aKOHBI

dbotoapdexra. VYpaBHenue OuHmTelHa a1 dortodddekra. «KpacHas rTpaHuLa»
dboTtorpdexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.
XUMHUYECKOE ICUCTBUE CBETA.
TexHuueckue ycTpoHCTBa M MpaKTUYECKOE NMpUMEHEHHe: (HOTOIIEMEHT, (POTOAATUHK,
COJIHEYHasi OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®oT03(PHeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
UccnenoBanue 3akoHOB BHelHEro GpoTodddekra.
Cseronuon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnbiTel Pezepdopia no paccesuuro o -yactuil. [lnanerapHas
Mozenb atoma. [loctynarsl bopa. U3nydyenue u nornomieHue GOToOHOB MpH MEepexojie aToma
C OJIHOTO YPOBHA SHEpruu Ha Apyroil. Buael cnexktpoB. COeKkTp ypoBHEW SHEpPruu aToma
BOJIOPOJIA.
BonnoBele cBoiicTBa yactul. Bonnsl ne bpoinsa. KopnyckyIsapHO-BOIHOBOW Tyalu3M.
CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.
TexHuueckne YCTPOWCTBA M IMPAKTUYECKOE IIPUMEHEHME: CIIEKTPAJbHBIM AaHAIU3
(cmexkTpockor), 1a3ep, KBAaHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopmsie pabomol
Habmronenue nuHeHyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI,  JI0Ka3bIBAIOIIUME  CIOKHOCTh  CcTpoeHus  sapa.  OTKpbITHE
paanoakTuBHOCTH. OmnbiTel Pe3eppopna mo ompeneneHuro cocTtaBa paguoOaKTUBHOIO
u3nyuenus. CBoiicTtBa anb(da-, Oera-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH Ha
KUBbIC OPTAHU3MBL.
OTkpbiTHE TIpOTOHA U HeWTpoHa. Hykmonnas monens siapa [eiizenOepra—liBaneHko.
3apsn sapa. MaccoBoe uncio sjpa. M30Tomnsl.
Anbda-pacnaa. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-usnydenue. 3akoH
PaaMOaKTUBHOIO pacraja.
DHeprus CBS3M HYKJIOHOB B siape. SAnepubie cuibl. Jlepext maccer sapa.
Anepnsble peakuuu. Jlenenue u CUHTE3 sAIEP.



Snepusiii peaktop. Tepmosimepubiii cunTe3. I[IpoGneMbl M MEpPCHEKTUBBI AIEPHOU
HHEPreTUKHU. DKOJIOTUYECKUE ACIIEKTHI IAEPHONU SHEPTETUKH.

OneMeHTapHble YaCcTULBl. OTKPBITHE IO3UTPOHA.

MeTopl HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

OyHaaMeHTaNbHBIE B3aUMOCHCTBH. EMUHCTBO (hr3nueckoit KapTUHBI MHpa.

TexHuyeckue ycTporucTBa U MPAKTUIECKOE IPUMEHEHHUE: TO3UMETP, KaMepa Buibcona,
SICPHBIN peakTop, aToMHass 6omoOa.

Jlemoncmpayuu

CuéTurK NOHU3HPYIOIINX YaCTHL.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

HccnenoBanue TpeKoB yacTull (110 TOTOBBIM (hoTorpadusim).

Paszpges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIUKH

Ortanbel pa3BuUTUA acTpoHOMUHU. [IpukilamiHOE W MHUPOBO33PEHUYECKOE 3HAYCHUE
ACTPOHOMHH.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JBUKEHUE.

ConHeuHas cuctema.

Comnue. Conneynas aktuBHOCTh. Mctounuk sHeprum ConHua u 3BE31A. 3BE3NBI, HMX
OCHOBHBIE XapaKTEPUCTUKHU. J(marpamMma «CHEKTpaldbHbIA KJIACC — CBETUMOCTBHY». 3BE3[IbI
[JIABHOM TOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JIsl 3BE3] IJIaBHOM
MOCJEA0BaTENbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpPEMEHHbIE MPEACTABICHUS O
MIPOUCXOKICHUH U 3BoJIIoIMK CoJIHIIA U 3BE3/]. DTalbl )KU3HU 3BE3I.

Muieunsiii [Iyts — Hama ['anaktuka. [lonoxxenue u nBuxkenue ComHia B ['amakTuke.
Tunbl ranakTuk. PagnoranakTuky U kBa3apbl. YEpHBIE ABIPHI B siApax TAUIAKTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa06ma. Pasberanue ramaktuk. Teopus
bosbmoro B3peiBa. PenukroBoe nsnydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnple mpo0sieMbl aCTPOHOMUHU.

Vuenuueckue nabnrooenus

HaGnronenuss HEBOOpPYKEHHBIM — TJ1a30M  C  HMCIOJIB30BAaHUEM  KOMITHIOTEPHBIX
MPWIOKEHUN I OTPEACNICHUs TOJO0KEHNUS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1Msi CEeBEPHOro MOIyIIapus U SIPKUE 3BE3IBI.

Habmronenus B teneckon Jlynsl, mutanet, Mieunoro I1ytu.

O06o0maromniee NOBTOPEeHUE

Ponp pu3ukum M acTpOHOMHUH B 3KOHOMHYECKOM, TEXHOJOTHYECKOH, COIMAIbHOH W
ATUYECKON cdepax NesTeTbHOCTH YeJOBEKa, pojib U MecTO (U3UKM W aCTPOHOMUU B
COBPEMEHHOM HAay4yHOW KapTUHE MHpa, pojb (usmdeckoil Teopuu B (HOPMUPOBAHUU
IpeCTaBlICHU 0 PU3NYECKON KapTHHE MHPA, MECTO (PU3NUYECKON KapTHUHBI MUpa B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBA3H



Nzyuenne kypca ¢usuku 0a3oBoro ypoBHs B 11 Kilacce oCymIeCTBISIETCS C YUETOM
COJIEPKATENbHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH, OHOJOTHH, XHUMHUH,
reorpaduu U TEXHOJIOTHUHU.

Meocnpeomemnvle noHsamust, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOI'O MO3HAHUS:
SBJICHUE, HAYYHBIN (pakT, TUIOTE3a, (PU3UUECKas BEIUYMHA, 3aKOH, TEOpus, HaOIIOJCHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: peumieHUE CHUCTEMbl YPaBHEHUN, TPUTOHOMETpUYECKUE (YHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI
U UX MPOEKIUH HA OCU KOOPJIMHAT, CJIOXKEHUE BEKTOPOB, MPOU3BOJIHBIC AJIEMEHTAPHBIX
byHKIUH, NPU3HAKA MOA0OUS TPEYTOJBbHUKOB, ONpEAeNeHHE IUIOMAAN MIOCKUX (QUTYp H
o0BbEMa Tel.

Buonocus: snekTpuyeckue SIBICHUS B KUBOW MPHUpOJE, KOyeOaTelbHbIE TBUXKCHUS B
KUBOH INIPUPOJIE, ONITUYECKUE SIBJICHUS B KMBOW IPHUPOAE, ACHCTBUE pagualiy HA KUBBIE
OpraHU3MBbl.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MEXaHU3Mbl 00pPa30BaHMS KPUCTAILTMYECKON PEIETKH, CIEKTPAIbHBIM aHAN3.

l'eocpaghus: MarHUTHBIE MOIOCA 3€MJIH, 3aJIEKH MarHUTHBIX Py, (OTOCHEMKA 3eMHOM
ITOBEPXHOCTH, MPEJICKA3AaHUE 3€MIICTPSICEHU M.

Texnonocusi:  JIWHUM  DBJEKTpolepenady,  IeHepatop  MEPEeMEHHOro  TOKa,
AJNIEKTPOJBUTATENb, UHIYKIMOHHAS T€Yb, pajgap, pPaguONpPUEMHHUK, TEJIEBH30p, AHTEHHA,
tenedon, CBYU-nieub, MpoeKIIMOHHBIN armapaT, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTtapes.

HaﬂpaBJIeHl/lﬂ BOCIIMTAaHUA

[Iporpamma peanusyercs B €AMHCTBE YUEOHOM M BOCIIUTATEIIBHON JIEATEIIbHOCTH MIKOJIBI O
OCHOBHBIM HaIlpaBJICHHUSM BOCIUTAHUS B cOOTBEeTCTBUU ¢ PI'OC:

1.I'pasicoanckoe 6ocnumanue BKIIOYACT: CO3aHUE YCIOBUH JJIs1 BOCIIUTAHUS Y JeTel
AKTUBHOW TPAKIAHCKOUW MO3UIINH, TPAXKIAHCKON OTBETCTBEHHOCTH, OCHOBAHHOM Ha
TPAJUIIUOHHBIX KYJIbTYPHBIX, TYXOBHBIX U HPABCTBEHHBIX LIEHHOCTSIX POCCUHUCKOTO
o0IIIeCTBa; pa3BUTHE KYJIbTYpPhl MEXHAIMOHAIBHOTO 00IIEeHUS; (hOpMUPOBaHHE
MIPUBEP>KCHHOCTHU UJIESM WHTEPHAITMOHAIIM3MA, JIPY>KOBI, paBEHCTBA, B3aUMOTIOMOIITH
HapOJIOB; BOCIUTAHUE YBAKHUTEIHHOTO OTHOIICHUS K HAIIMOHATLHOMY JTOCTOUHCTBY
JIOJIEH, UX YyBCTBAM, PEJIUTHO3HBIM YOCKICHUSIM; pa3BUTHE TTPABOBOM U MOJTUTHYECKON
KYJBTYPBI IETeH, pacliipeHrne KOHCTPYKTUBHOT'O YUaCTHsI B TPUHATUM PEILICHUM,
3aTparuBarolnX WX IpaBa U UHTEPECHI, B TOM YHUCJIE B Pa3IMYHbIX opmax
caMOOpraHu3alluy, CaMOYIIPaBIIEHUs, OOIECTBEHHO 3HAYNMOM JESITEIIbHOCTH; PA3BUTHE B
JIETCKOM cpejie OTBETCTBEHHOCTH, IIPUHIIUIIOB KOJUIEKTUBU3MA U COLIMAIBHOM
coMaapHocTy; (hopMUpPOBaHKE CTAOUIHLHOW CHCTEMBI HDABCTBEHHBIX W CMBICIIOBBIX
YCTAHOBOK JINYHOCTH, TO3BOJISIOIIMX MIPOTUBOCTOSThH UI€OJIOTUN SKCTPEMU3MA,
HallMOHAJIM3Ma, KCeHO(POOUH, KOPPYIIIUU, TUCKPUMHUHAIIMH 10 COLIMAIBHBIM,



PEIUTUO3HBIM, PACOBBIM, HALMOHAJIBHBIM IMPU3HAKAM U IPYTUM HETATUBHBIM COLMATBHBIM
SIBJICHHSIM; pa3pabOTKy ¥ peaTu3aiuio IPOrpaMM BOCTIMTAHMS, CTIOCOOCTBYFOIIHMX
IIPABOBOM, COLIMATILHOM Y KYJIbTYPHOM aJanTaluy JI€TENU, B TOM YHUCIIE JETEN U3 CEMEU
MUTPAHTOB.

2.Ilampuomuueckoe socnumanue 1 GOPMUPOBAHUE POCCUNUCKON UACHTUYHOCTH
npeAyCMaTPUBAET: CO3JaHUE CUCTEMBI KOMIUIEKCHOTO METOIMYECKOTO COMTPOBOXKICHUS
NEATEIbHOCTH MEIaroroB U APyrux pabOTHUKOB, YYACTBYIOIIMX B BOCIIUTAHUHN
MOIPACTAIOIIETO MOKOJICHUS, TI0 (POPMUPOBAHHIO POCCUMCKON TPaKIaHCKON
UJEHTUYHOCTH; (DOpMUPOBaHUE Y ACTECH MaTpUOTHU3Ma, YyBCTBA TOPAOCTH 3a CBOIO Pomuny,
TOTOBHOCTH K 3aImuTte naTepecoB OTedecTBa, OTBETCTBEHHOCTH 3a Oynyiiee Poccun Ha
OCHOBE Pa3BUTHs IPOrPaMM ITaTPUOTUUECKOTO BOCIIUTAHUS JETEW, B TOM YUCIIE BOCHHO-
MaTPUOTUYECKOTO BOCIIUTAHHS; TOBBIIIEHNE KAYECTBA MPENOJABAHUS T'YMaHUTAPHBIX
y4eOHBIX MPEAMETOB, 00ECIICUUBAIOIIETO OPUECHTAIINIO O0YYAIOIINXCS B COBPEMEHHBIX
00111€CTBEHHO-TTOJIMTHYECKUX TTPOIIeccax, MPOUCXOAsaX B Poccuu u Mupe, Takxke
OCO3HAHHYIO BBIPAOOTKY COOCTBEHHOM MO3UIIMH 110 OTHOIIECHUIO K HUM Ha OCHOBE 3HAHUS
Y OCMBICJICHUS UCTOPUH, JyXOBHBIX [IEHHOCTEN U JOCTUKEHUIW HAIIEH CTPaHbl, Pa3BUTHE
y IOAPACTAIOIETO MOKOJICHUS YBAXKEHUSI K TAKUM CHMBOJIaM TOCyAapcTBa, Kak rep0, diar,
ruMH Poccuiickoii @enepannu, K ICTOPUYECKUM CUMBOJIaM U TaMATHUKaM OTe4YecTBa;
Pa3BUTHE NMOUCKOBOM U KPAEBEIUECKOM AEATENBHOCTH, IETCKOTO TO3HABATEIBLHOIO
Typu3Ma.

3./[yxo8Ho-Hpagcmeennoe sochumarue NETeEN Ha OCHOBE POCCUMCKHAX TPAAULIMOHHBIX
IIEHHOCTEH OCYIIECTBIISCTCS 3a CUET: Pa3BUTHUS Y JIeTel HDABCTBEHHBIX YYBCTB (UECTH,
710JITa, CTIPABEIJIMBOCTH, MUJIOCEPAUS U JPYKET00us); (GOPMHUPOBAHUS BHIPAXKEHHOU B
MOBEJICHUHM HPAaBCTBEHHOM MO3UIIUU, B TOM YHCJIE CIIOCOOHOCTH K CO3HATEIILHOMY BBIOOPY
no0pa; pa3BUTHS CONEPEKUBAHUS U (POPMUPOBAHUS TO3UTHBHOTO OTHOIICHUS K JIIO/ISIM, B
TOM YHCJIE K JIULAM C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3I0POBbSI U HHBAJIU]IAM;
PaCIIMPEHUS COTPYTHUYECTBA MEXKTY TOCYTapCTBOM U 00IIIECTBOM, OOIIECTBEHHBIMU
OpraHU3alUsIMU U UHCTUTYTaMH B c(hepe TyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS JCTEH, B
TOM YHUCJIE TPAJAUIIMOHHBIMU PEIMTUO3HBIMU OOIIMHAMU; COACHCTBUS (POPMUPOBAHUIO Y
J€Te MO3UTUBHBIX )KU3HCHHBIX OPUEHTHUPOB U TJIAHOB; OKa3aHWsI TOMOIIH JETIM B
BBIPA0OTKE MOJIeIeH TOBEICHUS B PA3JIMYHBIX TPYAHBIX KU3HEHHBIX CUTYAIUSIX, B TOM
quCIie MPOOJIEMHBIX, CTPECCOBBIX M KOH(IMKTHBIX.

4.Dcmemuueckoe socnumanue Tipeanonaraet: 3QpPEeKTUBHOE UCIIOIH30BAHNE YHUKAIHLHOTO
POCCHICKOTrO KYJbTYPHOTO HACJIEINS, B TOM YHCJIE JIUTEPATYPHOT O, MY3bIKAIbHOTIO,
XYyJI0’)KECTBEHHOTO, TeaTPATBLHOTO ¥ KHHEMATOTPa(QUUIECKOT0; CO3/IaHNE PAaBHBIX IS BCEX
JeTel BO3MOKHOCTEMN JOCTYIA K KyJIbTYPHBIM LIEHHOCTSIM; BOCIMTAHUE YBAKEHUS K
KYJbTYpE, sI3bIKaM, TPAJAULIMAM U 00bIUasiM HapO0B, MpoKUBaronInX B Poccuiickoit
®denepanuu; yBeIUYEHHE TIOCTYITHOCTU AETCKOM JIUTEpaTyphl ISl cEMEM, MpUOOIIeHHE
JETEN K KIACCHYECKUM U COBPEMEHHBIM BBICOKOXY0KECTBEHHBIM OTE€YECTBEHHBIM U
MHPOBBIM MTPOU3BEICHUSAM UCKYCCTBA U JIMTEPATYPHI; CO3IAHUE YCIOBUM AJIsI JOCTYITHOCTH



MY3€MHOM U TeaTpaIbHOMN KyJIbTYpHI Ul AETEN; Pa3BUTHE MY3€HHOM U T€aTpaIbHOU
IIEJarOTUKY; MOIAECPKKY MEP MO CO3IAHUIO U PACIIPOCTPAHEHUIO POU3BEICHHUN
UCKYCCTBAa U KYJbTYpPBbI, IPOBEIAECHUIO KYJIbTYPHBIX MEPOIIPUATHI, HAIIPABIICHHBIX HA
HOIMYJISPU3ALNI0 POCCUICKHUX KYJIbTYpPHBIX, HDAaBCTBEHHBIX U CEMEUHBIX [ICHHOCTEH;
CO3JaHuE U MOJACPIKKY IPOU3BOACTBA XYA0KECTBEHHBIX, TOKYMEHTAIbHBIX, HAYYHO-
HOMYJIAPHBIX, Y4EOHBIX U aHUMALIMOHHBIX (PMIIBMOB, HallPaBJIECHHBIX HA HPAaBCTBEHHOE,
IPaKJaHCKO-NATPHOTUYECKOE U OOLIEKYJIbTYPHOE PAa3BUTHE JI€TEN; MOBBILIEHUE POJIH
OuOIMOTEK, B TOM YHCIie OMOIMOTEK B CUCTEME 00pa30BaHus, B IPUOOIIEHUH K
COKPOBHILHHIIE MUPOBOM M OT€YECTBEHHOM KYJIbTYPbI, B TOM YHCJIE C UCIOJIb30BAaHUEM
MH(POPMALIMOHHBIX TEXHOJIOTHH; CO3JaHUE YCIOBUMN AJI1 COXPaHEHUS, IOIEPKKU U
Pa3BUTHS 3THUYECKUX KYJIbTYPHBIX TPAAULMI U HAPOAHOTO TBOPYECTBA.
5.@uzuueckoe 6ocnumanue, Gopmuposanue Kyibmypvl 300p06bi U IMOYUOHALLHO20
O1a2ononyyus BKIOYAET: (OPMHpPOBAHHE Y MOJAPACTAIOLIETO IMOKOJEHUS OTBETCTBEHHOIO
OTHOLIEHUS K CBOEMY 3JJ0POBBIO M TOTPEOHOCTH B 3I0POBOM 00pa3e Ku3HU; (OPMHPOBAHUE B
JIETCKOM M CEMEHHOU cpelie CUCTEMbl MOTUBALIMKM K aKTUBHOMY M 3[J0POBOMY 00pa3y *KU3HH,
3aHATHAM (PU3NYECKOW KYJIbTYpPOM W CHOPTOM, Pa3BUTHE KyJIbTYPhl 30POBOrO MUTAHUS;
CO3JaHue JUIsl JIeTeid, B TOM YHCIE JETed C OrPaHUYEHHBIMH BO3MOXHOCTSIMHU 3]I0POBbS,
YCIOBUHM JJIi PETYJSPHBIX 3aHATHM (PU3MUYECKOW KyJIbTYpOH U CIOPTOM, Pa3BUBAIOLIETO
OTJIbIXa M O3JJOPOBJICHHUS, B TOM YMCJIE HA OCHOBE PAa3BUTHUS CIIOPTUBHOM MH(PPACTPYKTYpPHI U
NOBBIMIEHUS JI(PHEKTUBHOCTH €€ HCIOJIB30BAHMS; Pa3BUTHE KYJIbTYpPhl 0O€30MacHOM
KU3ZHENIEATEIbHOCTH, MNPOQUIAKTUKY HApPKOTUYECKOM M  aJKOTrOJbHOM  3aBUCHMOCTH,
Ta0AaKOKypeHUsl U  JIpyTMX BpEeAHBIX MPUBBIYEK; MPEJOCTaBiIeHUE oOydaromumcs
00pa3oBaTeNbHbIX OpPraHu3alui, a TAaKXe JAETSIM, 3aHMMAIOIIMMCS B WHBIX OpraHu3aiusx,
yCIOBUM ISl  (PU3MYECKOTO COBEPIIEHCTBOBAHMUS HAa OCHOBE PETYJSIPHBIX 3aHSITUN
(GU3KYJIBTYpOl M CIOPTOM B COOTBETCTBUM C WHJWBUIYAJIbHBIMU CIIOCOOHOCTSMH H
CKIIOHHOCTSIMM ~ JIeT€d; MCIOJIb30BaHUE I[IOTEHIManda CIOPTHUBHOW JEATEIBHOCTH IS
npo(UIaKTUKA  acOLUMAIbHOIO  TMOBEIEHUS; COJICHICTBHE IPOBEIAEHUIO  MAaCCOBBIX
00111ECTBEHHO-CIIOPTUBHBIX MEPOIPUATUI U MPUBJICUEHUE K YUACTHIO B HUX JIETEH.
6. Tpyooeoe socnumanue peaau3yeTcsi OCPEICTBOM: BOCIIUTAHUS y JIETEH yBaXKEHUS K
TPYy U JIIOJSIM TPYAa, TPYJOBBIM JOCTURKEHUSAM; (DOPMUPOBAHUS Y AETEl YMEHUM U
HABBIKOB CAMOOOCITY>KMBaHUs1, TOTPEOHOCTH TPYAUTHCS, TOOPOCOBECTHOTO, OTBETCTBEHHOT'O
Y TBOPYECKOT'O0 OTHOIIEHHSI K Pa3HBIM BUAaM TPYIOBOM AESITEIbHOCTH, BKIIIOYasi 00y4eHHE U
BBITIOJTHEHHE JOMAIIIHUX 00sI3aHHOCTEHN; Pa3BUTHS HABBIKOB COBMECTHON pabOThI, yMEHUS
paboTaTh CaMOCTOATENBHO, MOOMIIN3YS HEOOXOIUMBIE PECYPCHI, MPABUIBLHO OLICHUBAS
CMBICT 1 TTOCJIEJICTBUSI CBOUX JEUCTBUM; CONEHCTBUS TPO(HECCHOHATEHOMY
CaMOONPEEIECHUIO, TPUOOIIEHUS AETEN K COLMAIBHO 3HAUUMOM eATEIbHOCTH 115
OCMBICJICHHOTO BbIOOpa npodeccumu.
7.9Kon02uveckoe socnumanue BKIIIOYACT: Pa3BUTHE Y IETEU U UX POAUTEIICH
HKOJIOTMYECKOM KYJIbTYphl, OEPEKHOTO OTHOLICHHS K POJHOM 3eMiie, TPUPOTHBIM
6orarctBam Poccun u Mupa; BocliuTaHNE YyBCTBA OTBETCTBEHHOCTHU 33 COCTOSTHUE



MPUPOTHBIX PECYPCOB, YMEHHI U HABBIKOB Pa3yMHOTO MTPHUPOIOTIONB30BAHNUS, HETEPITUMOTO
OTHOIICHHS K JEHCTBUSM, IIPUHOCSIIIAM BPE]] SKOJIOTHH.

8.L{ennocmu HayyHo20 NO3HAHUS TIOJPA3yMEBAIOT: COJICHCTBUE MOBHIIICHHIO
MPUBJICKATEIBHOCTHA HAYKH JUTSl TIOAPACTAIOIIETO MIOKOJICHUS, MOICPIKKY HAYIHO-
TEXHUYECKOTO TBOPYECTBA JIETeH; CO3/IaHKE YCIOBUI LIS TOyYeHHS AEThbMH JOCTOBEPHON
MH(OpMAIIMU O TIEPETIOBBIX TOCTHKEHHUSIX U OTKPBITHAX MUPOBOW M OTEYECTBCHHOW HAYKH,
MOBBIIICHUS 3aMHTEPECOBAHHOCTH TOIPACTAIOIIETO TIOKOJICHUS B HAYYHBIX MTO3HAHUSIX 00
yCTpOICTBE MUpa 1 OOIIECTBA.

IleseBble OPHEHTHPBI Pe3yJILTATOB BOCITUTAHHUS HA YPOBHE CPeIHEro 001ero
oOpa3zoBaHusl.



['pasxxranckoe BocnuTaHue

OC03HaHHO BBIPAXKAIOLIUK CBOIO POCCUICKYIO IPaKJAHCKYIO PUHAJIEKHOCTD
(MIEHTUYHOCTB) B MOJIUKYJIBTYPHOM, MHOTOHALIMOHAJILBHOM U MHOTO KOH(ECCUOHAIbHOM
poccuiickoM O0IIECTBE, B MUPOBOM COOOIIECTBE.

Co3zHaronuii cBo€ €IMHCTBO C HApoAOM Poccrun Kak MCTOYHUKOM BJIACTH U CyOBEKTOM
THICSYEIIETHEW POCCUICKON TOCYJapCTBEHHOCTH, ¢ POCCHICKUM TOCYy1apCTBOM,
OTBETCTBEHHOCTb 3a €r0 Pa3BUTHE B HACTOALLEM U OYIyIIEM Ha OCHOBE HCTOPUUYECKOTO
MPOCBEINICHUS], CPOPMUPOBAHHOTO POCCUIICKOTO HAIMOHAIBHOIO HCTOPUYECKOTO CO3HAHUS.

[TposiBasitoIMi TOTOBHOCTB K 3a1iuTe PoaMHbBI, CHOCOOHBIN apryMeHTHPOBAHHO
OTCTauBaTh CYBEPEHUTET U JOCTOMHCTBO Hapoaa Poccun u Poccuiickoro rocyapcrsa,
COXPAHATH U 3aIIUINATh HCTOPUUYECKYIO IIPaBy.

OpHEHTHUPOBAaHHBIN Ha AKTUBHOE TPAXIAaHCKOE YHAaCTUE HA OCHOBE YBAXKEHUS 3aKOHA U
IPaBOIOPAIKA, TIPaB U CBOOO COTpak/iaH.

OCO03HaHHO U JIEITEIHHO BBIPAXKAIOIIUNA HETIPUATHE JTF000M TUCKPUMUHAIINU 110
COLMAIBHBIM, HAITMOHAIIBHBIM, PACOBBIM, PEJIUTUO3HBIM MMPU3HAKAM, IIPOSIBIICHUN

HKCTPEMU3Ma, TEPPOPHU3MA, KOPPYIIUHU, AHTUTOCYIAPCTBEHHOMN AEATEIbHOCTH.

OO6naaaroyii OMBITOM TPAXKIAHCKOM COIMATIBLHO 3HAYMMOM eI TEIHLHOCTH (B
YYEHUYECKOMCaMOYTPABICHUH, BOJTOHTEPCKOM ABUKEHHUH, SKOJIOTUYECKUX, BOCHHO-
MaTPUOTHICCKHUX U JIp. OOBESTUHCHHX, aKITUAX, ITPOrpaMmMax).

[TatproTHyecKoe BOCIIUTAHUE

Bripaxxaromuii CBOX HAIIMOHAJIBHYIO, STHUYECKYIO TPUHAIICKHOCTD, ITPUBEPKEHHOCTD K
POJIHOM KyJbTYpE, JIFOOOBb K CBOEMY HapOy.

Co3Haronuii NpuYacTHOCTh K MHOTOHAIMOHAJIbBHOMY HapoAdy Poccuiickoit ®denepanmu,
Pocculickomy OTedecTBy, POCCHMCKYIO KyJIbTYPHYIO HACHTUYHOCTb.



[IposiBsitonuii AesiTeNbHOE LIEHHOCTHOE OTHOILIEHHE K UCTOPUYECKOMY U KYJIBTYPHOMY
HACJIEJIMIO CBOETO U IPYruxX HapoaoB Poccuu, Tpaauiusm, npa3AHUKaM, NaMITHUKaM
HApOJI0B, MPOKUBAIOIIKX B poJHON cTpane — Poccuu.

[IposiBntonuii yBakK€HHE K COOTEUECTBEHHHUKAM, MPOKUBAIOIIUM 32 PyOexKOM,
MOAACPKUBAIOIINN MX MPaBa, 3alUTy UX HHTEPECOB B COXPAHEHUHN POCCUICKON
KYJbTYPHOU UIEHTUYHOCTH.

JIyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE

[IposiBrArONIMI MPUBEPKEHHOCTh TPAULIMOHHBIM TyXOBHO-HPABCTBEHHBIM IIEHHOCTSIM,
KyJbType HapoJ0B Poccuu ¢ y4éToM MHUPOBO33pEHYECKOr0, HAIMOHAIBHOTO,
PETUTHO3HOTO CAMOOIIPEICTICHHUS.

JlelicTByrOIMI U OLIEHUBAIOIINN CBOE MOBEACHUE U MMOCTYIIKH, IIOBEACHUE U ITOCTYIIKH
OPYTUX JIOJEH € MO3UIUN TPAAULMOHHBIX POCCUNCKUX TYXOBHO-HPABCTBEHHBIX [IEHHOCTEH
Y HOPM C OCO3HAHUEM I10CJIEACTBUM MIOCTYIIKOB, AEATEIBHO BBIPAXKAIOIINN HEIIPUATHE
AHTUTYMAaHHBIX U aCOLIMAIBHBIX IMOCTYIIKOB, IOBEACHUS, IPOTUBOPEYAIINX ITUM
LEHHOCTSIM.

[TposiBasitoluil yBakeHUE K )KM3HU U JOCTOMHCTBY KaX0r0 YeJI0BeKa, CBOOO e
MHPOBO33PEHYECKOT0 BEIOOPA M CAaMOOIIPEAEIICHUS, K IPEICTABUTENSAM PA3THUUHbIX
THUYECKUX IPYIII, PEIUTUiA HapoaoB Poccuu, nx HallMOHAIbHOMY JTIOCTOMHCTBY U
PEUTHO3HBIM UYBCTBAaM € YYETOM COOIIOICHHS] KOHCTUTYLIMOHHBIX MPaB U CBOOOJI BCEX
IpakIaH.

[Torumaronuii U AESITETbHO BBIPAXKAIOIIAN IEHHOCTh MEXPEIUTHO3HOT O,
MEKHAIIMOHAILHOTO COTJIacusl JItoeH, Hapo10B B Poccuu, criocoOHBIN BECTH AUAJIOT C
JIIOJIBMU Pa3HbIX HAIMOHATBLHOCTEN, PEIMTUO3HON MPUHAIJIC)KHOCTH, HAXOAUTH 00IIHE
LEJIX U COTPYJIHUYATH ISl UX JOCTUKECHUS.

OpHEeHTUPOBAHHBIN HA CO3JaHUE YCTOMYMBOW CEMbU HA OCHOBE POCCUMCKUX
TPaJMIIMOHHBIX CEMEWHBIX IICHHOCTEW; MOHUMAaHUs OpaKa Kak COr3a MY>KUUHBI U
YKCHILUHBI JJIs1 CO3/IAHUS CEMBH, POXKJICHUS Y BOCIUTAHUS B CEMbE AETEH; HEPUATHUS
HACUJIMS B CEMbE, YX0/1a OT POJUTEIbCKON OTBETCTBEHHOCTH.



Ob6nanaromuii chopMUPOBAHHBIMU MIPEACTABICHUSIMU O LICHHOCTU U 3HAYCHUH B
OTEYECTBEHHOW U MUPOBOMU KYJIBTYPE SA3BIKOB U JIUTEPATYphl HaponoB Poccun,
JEMOHCTPUPYIOLINK YCTOMYMBBIA MHTEPEC K UTEHUIO KaK CPEJCTBY IMO3HAHUS
OTE€YECTBEHHON U MUPOBOU AYXOBHOU KYJIBTYPHI.

DCTETUYECKOE BOCIIMTAHNUE

Bolpakatonuii 1MOHMMaHHME EHHOCTH OTEYECTBEHHOTO U MHPOBOT'O UCKYCCTBA,
POCCHIICKOTO M MUPOBOI'O XYI0KECTBEHHOI'O HACJIEIUS.

HpOfIBJIHIOHH/If/'I BOCIIPUUMYHUBOCTD K pa3HbIM BHUJaM HCKYCCTBA, IOHUMAHHUC
OMOIIMOHAJIBHOI'O BO3HCﬁCTBHH HCKYCCTBA, €TI0 BJIMSAHUA HA ITOBCACHHC JIIOI[CIZ, yMeIOHII/Iﬁ
KPUTHUYCCKH OLICHUBATD 3TO BJIMAHHUC.

[TposBasironMii TOHUMAHUE XYT0KECTBEHHON KYJIBTYPHI KaK CPEJICTBA KOMMYHUKAIIUA U
CaMOBBIPAYKEHUsI B COBPEMEHHOM OOIIECTBE, 3HAUCHUS HPABCTBEHHBIX HOPM, IIEHHOCTEH,
TPAJAULINI B UCKYCCTBE.

OpHeHTUPOBAHHBIN HA OCO3HAHHOE TBOPYECKOE CAMOBBIPAKEHHUE, PEATU3ALIMIO0 TBOPUECKUX
CIIOCOOHOCTEH B pa3HbIX BUJIaX UCKYCCTBA C yUETOM POCCUUCKUX TPAAUIIMOHHBIX
JTyXOBHBIX U HPABCTBEHHBIX IIEHHOCTEN, HA AICTETUUECKOE O0YCTPOUCTBO COOCTBEHHOTO
ObITA.

dusznveckoe BocnuTanue, GopMUPOBAHNE KYJIBTYPhI 30POBbsI U SMOIIMOHAIBHOTO
Onaronosyuus

[ToHnMaromMii ¥ BbIPaXarIMK B TPAKTUYECKON AEATEIBHOCTH LIEHHOCTD KU3HH,
310pOBbsSI M 0€30MACHOCTH, 3HAUCHHE JIMYHBIX YCUJIMM B COXPAHCHUH U YKPEIJICHUU CBOETO
370pOBBS U 3J0POBbSI IPYTUX JIOJICH.

Colroaroniuii mpaBuiia JMIHOW M OOIIECTBEHHOM 0€3011aCHOCTH, B TOM YHCJIC
0€30macHOro MOBEICHUS B HHPOPMAIIMOHHOM cpeie.

Bripaxaromuii Ha MpakTUKe YCTAaHOBKY Ha 370POBBIM 00pa3 )kU3HU (30pOBOE MUTAHUE,
COOJIIOZICHNE TUTUEHBI, PEKUM 3aHATUN U OTAbIXA, PU3NUECKYIO aKTUBHOCTD), CTPEMJICHUE
K (hU3HUecKOMy COBEPILIEHCTBOBAHHIO, COOJIIOIAIONINI U MPOTaraHANuPYOIUn
0e30macHbIi U 3I0pOBbIN 00pa3 KU3ZHHU.



[posBsiromuii co3HaTENbHOE U 000CHOBAaHHOE HETPUSATHE BPEIHBIX IPUBBIYEK (KypeHus,
yIoTpeOJIeHHsI alTKOTOJIsI, HAPKOTUKOB, JIOOBIX (POPM 3aBUCUMOCTEN ), TECTPYKTUBHOTO
HOBEJICHNA B 00I11ecTBE U HU(POBO cpejie, MOHUMaHUe UX Bpeaa sl GU3UIECKOTO U
IICUXUYECKOTO 3710POBBSI.

JIeMOHCTPUPYIOITNI HABBIKK PEPIIEKCUU CBOETO COCTOSTHUS ((PH3UIECKOTO,
YMOIIMOHAIBHOTO, TICUXOJIOTUYECKOT0), COCTOSIHHS IPYTHX JIFOICH C TOUKU 3PEHUS
0€30I1acHOCTH, CO3HATEILHOTO YIPABICHUSI CBOUM SMOIIMOHAIBHBIM COCTOSIHUEM,
pa3BUBAIOIINN CITOCOOHOCTH aIalITUPOBATHCS K CTPECCOBBIM CHTYAIUSM B OOIIICHUH, B
Pa3HBIX KOJUJIEKTUBAX, K MEHSIIOITUMCS YCIIOBUSM (COITMATBHBIM, HH()OPMAITMOHHBIM,
IPUPOTHBIM).

TpyloBoe BociuTaHue

YBaxaromuii Tpya, pe3yJbTaThl TPyAa, TPYAOBBIC U MPOo(ecCuoOHaATbHbBIE JOCTHXKCHUS
CBOHUX 3€MJISIKOB, MX BKJIaJ B Pa3BUTUE CBOETO MOCEJICHUS, Kpasi, CTPaHbl, TPYOBbIE
JOCTHKEHUS POCCUICKOTO HApOIa.

[TposiBasitoruil ctocOOHOCTH K TBOPUECKOMY CO3UJATEIbHOMY COLIMATIBHO 3HAYUUMOMY
TPYZAY B JOCTYIHBIX 10 BO3PACTY COUUAIBHO-TPYAOBBIX POJISX, B TOM YUCIIE
NPEANPUHUMATEIIBCKOMN AEATEIBHOCTH B YCIOBUAX CAMO3aHATOCTH WM HAEMHOTO TPYJa.

Y4acTByONIMK B COIMAIIBHO 3HAYUMOM TPYI0BOM AEATEIBHOCTH PA3HOTO BUJA B CEMBE,
00111e00pa3oBaTeNbHON OpraHu3allii, CBOeH MECTHOCTH, B TOM YHUCJIE OIJIaYMBAEMOM
TpyJie B KAHUKYJISIPHBIE TIEPUOIBI, C YUETOM COOJIO/ICHUS 3aKOHOIaTEIhCTBA.

Bripakaroruii 0CO3HaHHYI0 TOTOBHOCTD K IMOJTYUYEHHUIO MPOGeCCHOHATBHOTO 00pa3oBaHus,
K HETIPEePHIBHOMY 00pa30BaHMIO B TCUCHHE )KM3HU KaK YCIOBHUIO YCTICIITHON
npo¢eCCUOHAIBHON U OOIIECTBEHHOM JIEITEIIbHOCTH.

[Tonnmaromuii cnenu@uky TpyI0BOH AESITEIIBHOCTH, PETYJINPOBAHUS TPYIOBBIX
OTHOIICHUH, caM000pa30BaHus U MPOPECCHOHATBHON CAaMOIIOATOTOBKU B
UH(POPMAIITMOHHOM BBICOKOTEXHOJIOTUYECKOM OOIIECTBE, TOTOBBIN YUYUTHCS U TPYIUTHCS B
COBPEMEHHOM OOIIIECTBE.

OpHeHTUPOBAaHHBIN HA OCO3HAHHBIA BBIOOpP cdeprl TPyHOBOM, MNpodecCHoHaTHLHON
JESITETLHOCTH B POCCHICKOM OOILECTBE ¢ yYETOM JIMYHBIX )KU3HEHHBIX I1JIAHOB,
noTpeOHOCTEN CBOEH ceMbH, OOIIECTBA.



DKOJIOTHYECKOE BOCITUTAHUE

JleMOHCTpHpYIOIINIA B TOBEACHUN C(HOPMUPOBAHHOCTH YKOJIOTUUECKON KyIbTYPHhI Ha
OCHOBE ITOHMMAaHHSI BIIMSIHUS COLIMAIIBHO-D)KOHOMMYECKHUX ITPOLIECCOB HA IIPUPOY, B TOM
quclie Ha I100aJIbHOM YPOBHE, OTBETCTBEHHOCTD 3a JIEHCTBUS B IPUPOJIHOM cperie.

Bripaxkaromiuii gesTebHOe HENMPUATHE ICUCTBUN, IPUHOCAIINUX BPE IPUPO/IC.

[TpuMmeHstomuMi 3HaHUS €CTECTBEHHBIX U COLIMAIIBHBIX HAYK Ul pa3yMHOI0, OEpekKIMBOrO
IPUPOAOIIOIB30BaHUA B OBITY, OOIIECTBEHHOM ITPOCTPAHCTBE.

Nmeromumii ¥ pa3BUBarOIIMI ONBIT 3KOJOTUYECKH HAIIPABJICHHOM, PUPOJOOXPAHHOM,
pecypcocoeperaronieil AesTeIbHOCTH, YYaCTBYIOIIUNA B €70 MPUOOPETEHUN JPYTUMHU
JIIOIbMU.

HGHHOCTH HAaY4YHOI'O ITIO3HAHUA

JlesaTeNbHO BhIpaXKaroliuii Mo3HaBaTEIbHbIE MHTEPECHI B PA3HBIX MPEAMETHBIX 001aCTIX C
y4ETOM CBOMX MHTEPECOB, CITIOCOOHOCTEH, TOCTHIKEHUM.

OO6nanaromuii MpeJCTaBICHUEM O COBPEMEHHOM HayYHOM KapTUHE MUPA, TOCTHKECHUSX
HAyKU U TEXHUKH, apTYMEHTUPOBAHHO BBIPAYKAIOIINI TOHUMAaHNE 3HAUYECHUS HAYKH B
KU3HHU POCCUICKOTO 00IIECTBa, 00ECIEYEHUH ero 0e30NaCHOCTH, TYMAHUTAPHOM,
COIMAJIbHO- 9KOHOMHUYECKOM pa3BUTHHN Poccuu.

JIeMOHCTpUPYIOLINMI HAaBBIKK KPUTUUECKOT'O MBILIEHHUS, ONIPEACIIEHUs] JOCTOBEPHOM
Hay4YyHOU MH(OPMALIMU U KPUTUKHU aHTUHAYYHBIX MPECTaBICHUH.

Pa3BuBaronuii 1 npyUMEHSIOIINNA HaBBIKU HAOIOACHHSI, HAKOIUICHUS U CUCTeMAaTU3aluu
(aKTOB, OCMBICIICHHUS ONBITA B €CTECTBEHHOHAYYHOM U TYMaHUTAPHOMN 00JacTsIX MO3HAHMS,
UCCIIEI0BATEIBCKON JEATENBHOCTH.



JIyXOBHO-HPABCTBEHHBIX IEHHOCTEN U HOPM € YYETOM OCO3HAHMS NOCIEACTBUN IMMOCTYIIKOB.

Bblpanca}omnﬁ HCIIPUATHNC aHTUT'YMAHHBIX U aCOINAJIbHBIX IMMOCTYIIKOB, ITIOBCACHUS,
IMPOTUBOPCYAIIUX TPAAUIINOHHBIM B Poccun AYXOBHO-HPABCTBCHHBIM HOpMaM H
OCHHOCTAM.

Co3Haroluii COOTHOIIEHHUE CBOOOABI M OTBETCTBEHHOCTH JIMYHOCTH B YCIOBHSX
WH/IMBHUIYaJIbHOTO M O0ILIECTBEHHOTO IPOCTPAHCTBA, 3HAYEHUE U LIEHHOCTh
MEKHALMOHAIIBHOTO, MEXPEIUTHO3HOTO COTJIACHS JIFOJEN, HAapoIoB B Poccuu, ymerommin
o01aThes ¢ JHOABMU Pa3HbIX HApPOJOB, BEPOUCIIOBEAAHNM.

[IposBiIAONMI yBaXXEHHUE K CTAPIIUM, K POCCUMCKUM TPAAULIMOHHBIM CEMENHBIM
LEHHOCTSIM, HHCTUTYTY Opaka Kak COI03y MY>KUMHBI U )KEHIIUHBI JJIs CO3aHUS CEMBH,
pOXKACHUS U BOCIIUTAHUS JETEH.

[IposBIAOIIMI MHTEPEC K UTEHUIO, K POJHOMY SI3BIKY, PYCCKOMY SI3BIKY U JINTEPATYPE
KaK4acCTH TyXOBHOH KyJbTYpbl CBOEI0 Hapoa, POCCUIICKOT0 00IIecTBa.

ICTETUUECKOE BOCITUTAHUE

Bripaxkaronuii NIOHUMaHKWE [IEHHOCTH OTEYECTBEHHOI'O U MUPOBOI'0 UCKYCCTBA, HAPOIHBIX
TpaguLNKA U HAPOJHOTO TBOPYECTBA B UCKYCCTBE.

[IposiBrsrOnUi YMOIIMOHATEHO-YYBCTBEHHYIO BOCIIPUUMYUBOCTH K Pa3HBIM BUaM
MCKYCCTBA, TPAAUIUSAM U TBOPUECTBY CBOETO U APYTUX HAPOJIOB, IOHUMAHUE UX BIUSHHUSI
Ha HNOBEJICHUE JTIOIEH.

Co3zHaromuii poib XyJ10KECTBEHHOU KYJIBTYPhI KaK CPeICTBA KOMMYHUKALIMU U
CaMOBBIPAYKEHUSI B COBPEMEHHOM OOIIECTBE, 3HAUECHNE HPABCTBEHHBIX HOPM, IIECHHOCTEH,
TPAAULINA B UCKYCCTBE.

OpHEHTHUPOBAaHHBIN HAa CAMOBBIPAKEHUE B PA3HBIX BUJIaX UCKYCCTBA, B
XY10KECTBEHHOMTBOPYECTBE.

dusnueckoe BociuTanue, GopMUPOBAHUE KYJIbTYPHI 3A0POBbs M SMOLIMOHAIBHOTO
OJlaronoayyus



[ToHnMaromui HEHHOCTh KU3HHU, 3J0POBbs U 0€3011aCHOCTH, 3HAUYEHUE JINYHBIX YCUIUH B
COXPaHEHMH 3/I0POBbsl, 3HAIOLIMNA U COOMOAAIOINI TpaBuiia 6€301aCHOCTH, O€30I1aCHOTO
IOBEJICHUS, B TOM YHCJIE B MHPOPMALIMOHHON cpejie.

Bripaxkaromuii ycTaHOBKY Ha 3/I0pOBBIN 00pa3 *KU3HU (310pOBOE MUTAHUE, COOJIIOICHNE
TMTMEHNYECKUX NIPaBUI, cCOaJaHCUPOBAHHBIN PEKUM 3aHATUI U OTAbIXA, PETYIIAPHYIO
(bU3NYIECKYI0 aKTUBHOCTD ).

[TposiBasitoLIMil HEIPUATUE BPEIHBIX NPUBBIUEK (KYpPEHUsI, YIIOTPEOIEHUS aJIKOTOJIs,
HAapKOTUKOB, UTPOBOM M MHBIX ()OPM 3aBUCUMOCTEN ), IOHUMAaHUE UX MOCIEACTBUH, Bpeaa
JUTsl PU3HYECKOTO U MICUXUYECKOTO 3/I0POBbSL.

YMeromuid 0co3HaBaTh (PU3NUECKOE U IMOITUMOHATBHOE COCTOSIHUE (CBOE U APYTHUX JIIOACH ),
CTPEMSIIINICS YNPaBIsATh COOCTBEHHBIM SMOIMOHATBHBIM COCTOSTHUEM.

CrocoOHBIN aganTUPOBAThCSI K MEHSAIOMIMMCS COLMAIbHBIM, UHPOPMALMOHHBIM U
IIPUPOJIHBIM YCIIOBUSIM, CTPECCOBBIM CUTYALIUAM.

TpynoBoe BociuTaHue

YBaxkaromuii TpyJ1, pe3yJIbTaThl CBOETO TPpyAa, TPYy1a APYTUX JIFOJIEH.

[TposiBasitoLMil THTEPEC K MPAKTUYECKOMY M3YUYEHUIO MPOPECCUil U TpyAa pa3InyHOro
pozaa, B TOM YHCJIE HA OCHOBE IPUMEHEHHUS IPEIMETHBIX 3HAHUU.

Co3zHaronuii BaXXHOCTb TPY0JII00MS], 00y4eHUs TPYly, HAKOTUUIEHHUSI HABBIKOB TPYIOBOM
JeSITeIbHOCTH Ha MPOTSHKEHUU KU3HU JIJIs1 YCIIEITHON PpOo(heCcCHOHATBHON
camopeaan3aly B pPOCCUHCKOM OOIIECTBE.

VYyacTByronui B pelieHuH MPaKTUYECKUX TPYAOBBIX 1€, 3a7a4 (B CEMbE,
00111e00pa3oBaTebHON OpraHu3alui, CBOEH MECTHOCTH ) TEXHOJOTHUECKOW U COIIMAIbHOM
HaIpaBJIEHHOCTU, CITIOCOOHBIN MHUIIMUPOBATD, IIJIAHUPOBATH U CAMOCTOSITEILHO BBITIOJIHSTh
TaKOTo poJia AEATEIbHOCTD.

Bripaskaromuii rOTOBHOCTh K OCO3HAHHOMY BBIOOPY M IIOCTPOSHHIO UHIUBH Y aTbHOM
TPAaeKTOPUU 00PA30BAHMS U )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX
UHTEPECOB, MOTPEOHOCTEH.



DKOJIOTHYECKOE BOCITUTAHUE

[Tonnmaromuii 3Ha4eHHE U TI00ATBHBIA XapaKTep dKOJOTHUYECKUX MpobieM, myTel ux
pelIeHNs, 3HaYEHUE FKOJIOIMUECKOM KYJIbTYphl YEJIOBEKa, OOIIeCcTBa.

Co3Haronuii CBOK0 OTBETCTBEHHOCTh KaK IPAKJaHUHA U IOTPEOUTEINS B YCIOBUAX
B3aMMOCBS3H PUPOJHON, TEXHOJOTUYECKON U COLIUATIBHOU CPE.

Bripakaronmii akTUBHOE HETIPUATUE AEUCTBUN, IPUHOCSAIIMX BPEI IPUPOJIE.

OpHeHTUPOBAaHHBIN HAa NPUMEHEHUE 3HAHUN €CTECTBEHHBIX U COLIMAIBHBIX HAYK JUJIS
penieHus 3a1a4 B 00JaCTH OXpaHbl IPUPObL, IITAHUPOBAHUS CBOMX MOCTYIIKOB M OLIEHKU
VX BO3MOKHBIX TIOCJIEICTBUM ISl OKPYKAOIIEN CPELBI.

YyacTByrOnMi B IIPAKTUYECKOM JIESATEIBHOCTH JKOJOTUYECKOU, PUPOAOOXPAHHON
HaIIpaBJICHHOCTH.

HGHHOCTI/I HAaY4YHOI'O ITIO3HAHUA

Bripakaroiuii mo3HaBaTeabHble HHTEPECH B Pa3HBIX IPEAMETHBIX 00JIaCTAX ¢ yU4ETOM
WMHIUBUYAIbHBIX HHTEPECOB, CHOCOOHOCTEN, JOCTUKEHU.

OpHEeHTHUPOBAHHBIN B JIESITEILHOCTH HA CUCTEMY HAYYHBIX MTPEJCTABICHUM O
3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U OOIIECTBA, B3AUMOCBS3SIX UeJIOBEKa C
MIPUPOTHOMN U COLMAIIBHOU CPEHOM.

Pa3BuBaroimii HaBbIKA UCIIOJIB30BAHUS PA3IMYHBIX CPEICTB MMO3HAHMS, HAKOTIJICHUS
3HaHUI 0 MUpPE (SI3bIKOBAs, YUTATEIbCKAS KyIbTYpa, NCSITEIILHOCTh B MH(OPMAITMOHHOM,

1ndpoBoii cpene).

JIeMOHCTpUPYIOITNIT HABBIKK HAOIIOACHHM, HAKOTUICHUS (DAKTOB, OCMBICIICHHS OTIBITA
BECTECTBEHHOHAYYHOU M TYMaHUTAPHOU 00JacTsIX MO3HAHUS, UCCIIEIOBATEIbCKON
NEATEIIBHOCTH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpenmera «®Dusnka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECICUHUTH JOCTHKCHHE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0JKHbI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYalOUIUXCA PYKOBOJCTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JUYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTAalMi, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, PAaCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUMN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULMK 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUKCKOTO O0IIEeCTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JNEMOKPATUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpEcax Ipa)kIaHCKOTro
OOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHUE B3aUMOJIEHCTBOBATh C COLMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHHMTAPHON U BOJIOHTEPCKON IEATEIBbHOCTH;

2) NIaTPUMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CHOCOOHOCTh OILIEHHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIIEHUs,
OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM YHUCJE B
NEeATEIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyero pu3n4Ieckon Hayke;



5) TpyA0BOr0 BOCIUTAHMS:

UHTEpEC K pa3Nu4yHbIM cdepaM MpodhecCHOHATBbHON eATEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEpIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

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

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpEeHUE OIbITa JEATEIbHOCTH SKOJIOTMYECKOM HANpaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME LEHHOCTH HAy4YHOW JIEATEeIbHOCTH, TOTOBHOCTH B IpOIECCE
u3ydeHus  (QU3MKU  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeiicTBU:
CaMOCTOATENLHO  (QOpMYyJNIMpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEIH JeATeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PENIICHHS] MPOOJEMBI C YYETOM aHAIM3a WMEIOIIMXCS
MaTepUaJIbHBIX U HEMAaTePUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSIX  PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMH y4e€OHO-UCCIIEI0BATEIBCKON U MPOSKTHON JEATEIbHOCTU
B 007acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBIIAITb NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelleHUs, HaXOJUTh ApryMEHTbl IJIs J10Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3ZUPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 33aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4e€HUs MHPOpMaAUU (PU3NUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
NIPEICTaBJICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH HH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHUH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCcOCOEpEeKEeHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJIECpXKaHUS B pa3IMUHbIX (opMarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAs ONTUMAIBHYIO
dbopMy IIpeCcTaBICHUs U BU3yalIU3aliu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBUS:
OCYILECTBIISITH OOIEHUE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOHQUIMKTHBIX CHUTyalliidi W  CMsr4artb
KOH(JIUKTHL;



pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOKO TOYKY 3PEHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BAaTh MPEUMYILECTBA KOMAHIHON M MHIWBUAYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKY KW METOJbl COBMECTHBIX IEHCTBHM C y4€TOoM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAaH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3UIMH HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE TMOBEJCHUE B Pa3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENbHYIO NIEATEbHOCTh B 00JacTH
GU3NMKM W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4E€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEOYTECHUN;

JieJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAHWIMH B O0JaCTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, YDMOIMOHAJILHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJQJeTh HABBIKAMU  TO3HABATENbHONM  pediekcuu Kak  OCO3HAHHS
COBEPILIAEMBIX JEUCTBHUM M MBICIUTENIbHBIX MPOLECCOB, HMX pPE3YyJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
pEeLIeHHUS;



YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATH PEIICHUS M0 UX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTUX TMPU aHAIHW3€ pPe3yJIbTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce QOCTHKEHUS JTMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOTPAMMBI
mo ¢Gu3MKe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCS
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEATOIar AFO A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIIPABIICHHUS Pa3BUTH COOCTBEHHOM 3MOILIMOHAIBHOM c(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATBCI K
AMOITMOHAJILHBIM U3MEHEHHAM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JOCTIKCHHIO LN H
yCcrexy, ONTUMH3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMOHUMATh 3MOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIINCHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyudenuss B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOWM HAay4yHOW KAapTUHbl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU JACSATEIIBHOCTH JIFOAEH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuaabHas TOUKa, MHEpLUUaAJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TEJNO,
UJCAIBHBIN a3, MOJIEIN CTPOCHHMS I'a30B, KUAKOCTEH M TBEPIBIX TEJ, TOYCUHBIN
AIIEKTPUYECKUH 3apsi]l IPU pelieHnU GU3NUYECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KMHETUYECKONM TEOpUU CTPOCHMS BELIECTBA U



JJEKTPOJAUHAMUKHU: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJUHENHOE
JBIDKCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE IO OKPYKHOCTH, WHEpLUS,
B3auMoieicTBre Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl IPH HarpeBaHUM (OXJIAXKICHUH ), TETJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHICHCAlMS, IUIABJIICHUE, KPUCTAJUIA3AIMUs, KUIICHUE,
BJIAXKHOCTB BO3/yXa, MOBBILICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUM B 3aKPHITOM
COCyle, CBS3b MEXIYy NapamMeTpamMyd COCTOSHHS Trasa B H30mpoleccax,
AJICKTpU3ALMA TEJ, B3aUMOJICCTBUE 3apsII0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpAMHATA, IYyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHWE, Macca Tejia, CHIIa,
HMITYJIbC T€Jla, KUHETUYECKAsl DHEPIUs, NOTCHUUAIbHAS JHEPIUA, MEXaHUYECKas
paboTa, MeXaHWUYECKasi MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCIOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHS M CIOUHUIIBI,
HaxO0JUTh (OPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIMYHMHY C JAPYTUMHU
BEJIMYMHAMM;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCMONB3yad (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasi dHEPIUsi XaOTUUYECKOTO JBUKEHHUS MOJIEKYJ, CPECIHECKBAAPATUYHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003HaYCHUST W CIUHMIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(GU3NYECKYIO BEIMYUHY C APYTUMU BEIHMUHNHAM;

OTMCHIBATh U3YUYCHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYMHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE T0JIE, HANPSKEHHOCTD TOJIsI, IIOTEHIHUAJ, PA3HOCTh MOTEHIUAJIOB;
IpU ONMHWCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHMS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3nUecKue
3aKOHBI ¥ MIPUHUHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axkonsl HeroTOHA,
3aKOH COXPAaHECHUSI MEXAaHWYECKOM DSHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KUHETUUECKYK) TEOPUIO CTPOCHUS BELIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEJHEN KMHETUUYECKOW DHEPTUM TEIIOBOIO JBUKEHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W yCIIOBUSA (TPaHMUIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAaIlliH, TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA MX OE30MaCHOTO HCIOJIB30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 10 UCCIIENOBAaHUIO (DU3MYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUM, NPHU ITOM
dbopMmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJIAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUYHH, MTPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(buKCUpOBaTh PE3yIbTaThl IMOJTYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BUJIE Ta0nuIl ¥ TpadUKOB, AETaTh BBIBOABI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyAa MPU MPOBEIACHUU UCCICAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENILCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000py10BaHUS;

pemarb pacy€THble 3aJauyd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ peIlleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

peliaTh KaueCTBEHHBIC 33/1aUH: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
IENOYKY PACCYKACHUN C OMOpOH Ha HM3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYeCKHEC IBIICHUS,

UCIIONBb30BaTh  MPH  pPEIIEHUH  yduyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
Y TIPEJCTABJICHUS YYEOHOW U HAay4YHO-MOMYJISIPHON MHGOPMALIMH, MOTYUYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOIyIaeMyto HH(POPMAIIUIO;

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

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TpyMIE C BBIMOJHEHUEM pa3IWYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pAaCCMAaTPUBAEMOM TIPOOIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX pOJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B TMPAKTUYECKOW NEATEIBHOCTH JIOJAEH, LETOCTHOCTh U EOUHCTBO
bu3nYecKoil KapTUHBI MUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3MUECKHX
3a/1ay;

pacro3HaBaTh (PU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PM3HMKU: DJIEKTPUYECKAs. TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUWS, ACHCTBHE MArHUTHOTO TIOJSl Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, TNPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETAa, OTPaXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudecknii 3phexT (hoTodrddheKT), cBeTOBOS AaBiIeHNUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aTroMa BOJOpPOJAd, €CTECTBEHHAass W HCKYCCTBEHHas
PaauOaKTUBHOCTB;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTHOJB3YsAd (U3UYECKUE BEITMYMHBIL:
IIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpPSIKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJjs, cuia Awmrmepa, cuia JlopeHua, WHIYKTUBHOCTB
KATyIIKW, SHEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepHoJ M 4YacToTa
KoieOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHUYECKAsl CUJIa JIMH3bI, MPU ONUCAHUM MPABUIBHO TPAKTOBATh (HU3UYECKUUN
CMBIC]I HCIIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYEeHHs M EJAMHMIIbI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

OMKUCHIBATh HW3YUYCHHBbIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTH U UMITYJIbC (DOTOHA, IEPHO]T MTOTypaciaa, YHEPTHSI CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEJIMYUH, UX OO0O3HAYCHHS M E€UHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETNUNHBIL

aHATM3UPOBAaTh (PU3UUECKHE MPOIECChI U SBICHUS, UCIOJB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHHOTO U MapajjieIbHOTO
COEIMHEHUsA MPOBOJHUKOB, 3aKOH Joyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4HCIa, MOCTyJarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOEe BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENATh HAMIPABICHUE BEKTOPA UHIAYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

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

BBITIOTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NUECKUX SIBJICHUU W
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: TPU 3TOM
dbopmyupoBath TpobiieMy/3agady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpaATh ONTUMAJBHBIA CIIOCOO0 W3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3UUYECKUX BEJIUYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

cOOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIbHBIX YCTPOUCTB U JIaDOPaTOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJTB3YsI (GM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4u
BEIOWPATHh (PU3UYECKYI0 MOJECIHb, BBIACIITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,



HEoOXOouMbIe AJisi €€ pelIeHHs], MPOBOAUTh Pacu€Thl M OLIEHUBATH PEANbHOCTH
MOJTy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PACCYXICHUH C ONOpOH Ha H3YUYEHHBIC 3aKOHbI, 3AaKOHOMEPHOCTH U
(duznueckue sSBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBpPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4€OHOW U HAYyYHO-NOMYJISIPHOM MH(pOpMAIUH, ITOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh NOJIy4aeMyt0 HH(OPMALUIO;

OOBSCHATh MPUHLMIIBI JEHCTBUS MAallMH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOTO MCTOJIH30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJla POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JuIst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUs 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOI0
MOBEJICHUS B OKPYXAIOIIEH CpelIe;

paboTaTh B Tpymnme C BBHIMOJIHEHHEM pA3JIMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PACCMATPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo yacos DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne /o P Kontpoabnbie IIpakTHueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJAbI HAYUYHOI'O IIO3HAHUS
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO IMO3HAHUS 2 bubmorexa HOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmorexa LHOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Apmaminica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Hroro no pazgeny 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
’ TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHAMMKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK

@dazoBbIE IEPEXOBI

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




Uroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
1 eKTpOCTaTHKA 10 https://m.edsoo.ru/741bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe noje. DneKTpoMarHuTHas 11 1 3 bubnnoreka [JOK
) WHAYKLIUA https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 5 | bubnnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUAIBHON TEOPUHU 4 | bubnmnoreka [JOK
' OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenune aToma 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢c

43 ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paszpen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 EES:?ZI;?:;SZ:)EE/I;MICWC
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugpoBbIe
Tema ypoka Konrpoabnsie IIpakruueckue p
n/n Bcero u3yyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
®u3nka — Hayka O IIpUpOJIE.
1 Havyunrie MeT(})’;[(BI HO?I?HEII)HI/I}I 1 bubnmorexa LHOK
i https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILEro MUpa
Poine 1 MecTo dusnku B

) (hopMHUPOBaHUH COBPEMEHHOM 1 bubnuorexa [JOK
Hay4HOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU eATEIbHOCTH JIOIEH
MexaHnndeckoe JBHKEHUE.

3 OTHOCHTEIBHOCTh MEXaHHIECKOTO | bubmuorexa [JOK
nerxkeHud. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpPHOE NpsAMOJIMHENHOE | bubnuoreka [IOK
JBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IPAMOIMHEHHOE 1 bubnnoreka [JOK
JIBHKCHHE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majienue. Y CKopeHue 1 bu6mmorexa [IOK
CcBOOOIHOTO ITaJCHUA https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe ABUXKEHUE.

7 JIBr>keHUE MaTepualIbHON TOUKH IO 1 bubmmorexa [IOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuaiun oTHOCUTENBHOCTH [anumnes. 1 bubnmnoreka [JOK




WHepunanpHble CUCTEMBI OTCUETA.
IlepBb1it 3ak0oH HbroToHA

Macca tena. Cuna. [Ipuniun

https://m.edsoo.ru/ffOc3be8

9 cynepno3uinu cuil. Bropoii 3akoH buGnnorexa LIOK
yHep ' p . https://m.edsoo.ru/ff0c3be8
HprotoHa i1 MatepuanbHON TOUKH

10 Tperuii 3akon HeroToHa 11 bubmumoreka [IOK
MaTepHUANIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro taroreHus. Cumna

11 TspKecTr. IlepBas kocMuueckas bubmorexa LIOK

- Lep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ffOc3el8
Cuita tpenus. Koadduiment tpenus.

13 Cuna czn OTI/IBJIeI({bI/Iq:I npu ,Z[BI/IE(CHI/II/I bubnmorexa LHOK

p p https://m.edsoo.ru/ff0c3f76
TeJa B JKHUAKOCTH HJIU ra3e
[TocTymarenbHOE U BpalareabHOe

14 JBIKEHHE a0COIIOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenT cuitsl. Ilnedo cunel. Y cimoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO Tea
NMnynbsc MmaTepuabHOM TOYKH,

15 CUCTEMBI MaTepUATTbHBIX TOYCK. bubnmnoreka [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE IBUKEHUE
PaboTa 1 MOIITHOCTH CHJIBI.

16 Kunerndeckast sHeprus MarepuaaibHONR bubnmnoreka [JOK
Touku. Teopema 006 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUn

17 [TorenmaneHas SHEPTHS. bu6mmoreka [JOK




18

[ToTenunanbHas SHEPTUS YIIPYTO
nepopMHUPOBaHHON NPYKUHBL.
[TorennuanbHast SHEprus Tena BOIU3U
MMOBEPXHOCTU 3eMIIH

[ToreHnanpHble ¥ HEMOTCHIIMATBHBIC
cwibl. CBs3b pabOTHI
HEIMMOTCHINAJIbHBIX CUJI C UBMCHCHUEM
MEXaHUYECKOU OHCPIUU CUCTCMBI TCIL.
3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

https://m.edsoo.ru/ffOc461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

20

21

Jlaboparopuas padota Nel «/3yuenue
3aKOHA COXPAHECHHS MEXaHUYECKON
SHEPTUNY.

KonTponbnas padota Nel mo teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpAHEHHUs B MEXAHUKE

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-
KHHETHUYEeCKO! Teopuu. bpoyHoBckoe
nskenue. nddysus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep JBUKEHUS U
B3aUMOJICHCTBHS YaCTHUI] BEIICCTBRA.
Mogenu cTpoeHus ra3os, XKUIAKOCTEN
U TBEPABIX TEI

23

24

Macca monekyn. Konuuecto
BemiecTBa. [locTostHHAss ABoraapo

TemuoBoe paBHoBecue. Temneparypa
u e€ usmepenue. Illlkana remneparyp
Henscus




Uneanpueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomtoTHas TeMiepaTypa Kak Mepa

26 CpeHEe KUHETUYECKON SHEPTUuun bubnmoreka [JOK
JIB>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Kianeiipona

27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI
Jlaboparopuas pabora Ne2

28 «IKCIIEpUMEHTAJIbHAS IPOBEPKA
3akoHa ['ei-JIroccaka»

79 H3omnporiecchl B UA€aIbHOM Ta3e U UX bu6mmoreka [IOK
rpadguvecKoe mpeacTaBIcHNe https://m.edsoo.ru/ff0c570e
BnyTtpennss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U

30 criocoOb! e€ n3menenus. Konmuectro bubnuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
JHEPIrUsl OJHOATOMHOTO UJEAIBHOTO
rasa

31 Buns! Tenonepenauu bubmmorexa [TOK

https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMIOEMKOCTD BELLIECTBA.
32 KonunuecTBo TennoTsl npu bubmmorexa [TOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenave. AnuabaTHsli polecc

3 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TO bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccaM https://m.edsoo.ru/ffOcSefc
HeoOpatumocTs nporieccos B

. bubmuorexa [JOK

34 npupoze. Bropoii 3akoH

TEPMOJUHAMUKHA

https://m.edsoo.ru/ff0c6230




[Tpuniun nevicteus u KII/{ TenmoBoi

bu6mmoreka [IOK

35
MAaIlIMHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJI
37 DKoornyeckue mpoodIeMbl
TETUIOHEPTETUKHI
18 O6o0maromuii ypok «MoJteKyssipHast bubnuorexa [JOK
¢usuka. OCHOBBI TEPMOIUHAMUKHI https://m.edsoo.ru/ff0c6938
KonTponbnas padora Ne2 o teme
39 «Monekynspaas ¢puszuka. OCHOBBI bubmmorexa LOK
yIp ) https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI
40 [TapooOpa3zoBanue U KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOJIFOTHAsI 1 OTHOCUTEIIbHAS
41 BJIAKHOCTh BO3/1yXa. HachlleHHbIH bubmorexa HOK
AyXa. = https://m.edsoo.ru/ffO0c64d8
nap
TBépnoe teno. Kpucrammueckne u
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpucTauioB. JKuakue https://m.edsoo.ru/ff0c65f0
Kpuctajuibl. COBpeMEHHbIE MaTEPHAIIbI
[1naBneHue u KpucTamIu3anus.
43 VY nenbHas Tennlf)Ta HJIaBJIe}I;II/I}I bubmorexa HOK
8 ‘ https://m.edsoo.n/ff0c6708
Cybnumarus
bu6mmorexa [IOK
44 v 0
PABHEHIE TEILIOBOTO batarcd https://m.edsoo.ru/ff0c6820
DIIeKTpU3anus Teil. DIEKTPUUECKUN
45 3aps TpI[BaILI/I a BJIEKT I/IZIG):CKI/IX brbmorexa HOK
DAL g P https://m.edsoo.ru/ff0c6bce
3aps/i0B
46 [TpoBOHUKHN, TUATEKTPUKHU U bubnmuotexa [JOK




IMOJIYIIPOBOJHUKH. 3aKkoH COXpPaHCHUIA
QJICKTPHUYCCKOTI'O 3apsaaa

B3aunmoneiicTBue 3aps10B. 3aKOH

https://m.edsoo.ru/ffOc6bcc

47 Kynona. TodeuHslil 2JIeKTpUUYECKUI bubmmorexa [IOK
https://m.edsoo.ru/ffOc6ced
3apan
Hanpssk€HHOCTB JIEKTPUYECKOro
43 nosist. [puHnun cynepnosuuuu bubmumoreka [IOK
BJIEKTPUYECKUX Mojel. JInnun https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
Pabora cuit aIeKTpOCTaTHIECKOTO
49 niostst. [lorennuan. PasHocts bubmorexa HOK
https://m.edsoo.ru/ff0c6f00
MMOTEHIIUAJIOB
[IpoBOAHMKYN U AUDIIEKTPUKHU B
50 BﬂpeKTpI(l)CTaTI/I‘IiKOM nolee. bubmmorexa [TOK
https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTb
N bubmuorexa [JOK
S dmexTpoémkocTs. Konnencarop https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IMIIOCKOTO
52 KOHJIEHCATOpa. DHEPTHUs 3apsHKEHHOTO bubmmorexa [TOK
https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa
[IpuHIMIT NENCTBUS U IPUMEHEHNE
KOH/JIEHCAaTOPOB, KOIMPOBAIBHOTO
53 amnmnapara, CTpyMHOI0 IpUHTEPA.
DNeKTpoCcTaTUIECKas 3allHTa.
3a3emIIeHre AIeKTPOIpruOOpOB
DNEeKTPUYECKUM TOK, YCIOBUS €T0
54 cyuectBoBaHus. [10CTOSHHBIN TOK.

Cuna toka. Hanpspkenue.
ComnporuBnenue. 3akon Oma st




55

56

ydaCTKa Oenu

[TocnenoBarenvHOE, MapaIebHOE,
CMeIllaHHOE COEIMHEHNE
npoBoAHHUKOB. JlaboparopHas paboTa
«3yueHne cMemaHHOro CoeIMHEHUs
PE3UCTOPOBY

PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ffOc74f0

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

57

3axon OMa 11 TOJIHOM (3aMKHYTOI)
anexTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«U3mepenne D/1C uctouyHuka Toka u
€ro BHYTPEHHET'O COIIPOTHBIICHUS

0.5

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

58

59

60

Jlaboparopuas pabota "U3mepenune
ANEKTPOEMKOCTH KOHJIeHcaTopa”

OneKTpOHHas IPOBOAUMOCTD TBEPABIX
METAJIJIOB. 3aBUCUMOCTh
CONPOTUBIICHUS METAJUIOB OT
TeMmeparypbl. CBEpXIPOBOIUMOCTh

ONEKTPUUECKHUN TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB

61

[TonynpoBoiHUKH, UX COOCTBEHHAs U
MpUMecHas MpoBoAuMocTh. CBOMCTBA
p—n-niepexoaa. [TomynpoBoiHUKOBEIE
npubopsI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

62

DIIEKTPUYECKHI TOK B pacTBOpax M
pacraBax 3JeKTPOJIUTOB.
ONeKTpoIuTHYECKAs JUCCOLMALUS.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba




DIIEKTPOJIN3

DNEeKTpUYECKHUM TOK B razax.

63 CamocTosITebHbIN U 1 bubmuoreka [JOK
HECAMOCTOSITEIbHBIN pa3psia. MoJHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKkTpudeckue npudopsl U

64 YCTpOICTBA U UX MPAKTUYECKOE 1 bubmumoreka [IOK
npuMeHeHue. [IpaBuna TeXxHUKU https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH

65 O06o06maromui ypok | bubnnoreka [JOK
«INEKTPOIUHAMHKA https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «Qnekrpoctatuka. [TocTosHHBIM 1 bubnuoreka [IOK
JJIEKTpUYECKU TOK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeaax»

67 PesepBHblit ypok. KonTponbHas 1 bubnuoreka [IOK
pabota no Teme "DieKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O60061maronuii ypok | bubnuotexa [JOK
o temam 10 kacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




11 KIIACC

11B
KoaunuyecTBO 4acos 11A
Kon —_— Hara | JMaramno | Jlatamo | JlaTa no DJIeKTPOHHBIE
Ne Tema ypoka TPOJI P 10 gakry | porpam | ¢akry uudposbie
n/n Bce bHBI Thaec porpam Me 06pa3OBaTeJIbHLIe
KHe
ro e Me pecypcbl
pador
pa6o
bl
ThI
[TocTossHHBIC MATHUTHI U UX BuGmrorexa LOK
HOJINOTEK
B3auMo/ieiicTBre. MarauTHoe nosie. Bekto
! . . P 1 https://m.edsoo.ru/ff0c97
MAarHuTHOM MHAYKIMHU. JINHUM MarHUTHOM 73
WHYKIIUU -
MarnuTtHoe 1oJje MPOBOJIHUKA C TOKOM. bu6nmoreka [IOK
OmneiT Opcrena. Bzaumopeiicraue 1 https://m.edsoo.ru/ff0c98
MIPOBOJIHUKOB C TOKOM fe
bu6nmoreka [JOK
Jlabopamopuas paooma Nel «H3yuenue
PAnopIaz p Y 1 1 https://m.edsoo.ru/ff0c98
MAZHUMHO20 NOJIA KAMYWIKU C HOKOM) fo
JlelicTBME€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C
tokoM. Cunia Amniepa. Jlabopamopnas bubnmnoreka [JOK
paooma Ne2 «Hccnedoeanue oeiicmeus 1 1 https://m.edsoo.ru/ff0c9a
HOCMOAHHO20 MAZHUMA HA PAMKY C c0
moKom»
JleicTBME MarHUTHOTO TOJISI Ha bubmuorexa [JOK
JBUKYITYIOCS 3apshKeHHYHo yactuly. Cuna 1 https://m.edsoo.ru/ff0c9d
Jlopenua. Pabora cumsl Jlopenia f4




OnexkTpoMaruutHas MHIyKuus. [ToTok
BEKTOpa MarHUTHOU uHAyKuuu. 31C

6 WHIYKIIAHA. 3aKOH AJIEKTPOMArHUTHOM
nHaykiuu Gapanes
Jlabopamopnas pavoma Ne3 bubnnoreka [HOK
7 «HUccneoosanue sagnenusn https://m.edsoo.ru/ffOcal
INNEKMPOMAZHUNHOU UHOYKYUW)) 50
NuaykTuBHOCTE. SIBIEHNE CaMOMHAYKIIUU. BuGmorexa LOK
2 O/J1C camouHIyKIIMH. DHEPrUus MArHUTHOTO hitps-//m.edsoo.ru/ff0cab
T0JI KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE 00
oJje
TexHu4eckue ycTpoicTBa U UX IPUMEHEHHUE:
9 MTOCTOSIHHBIC MarHUTBHI, JIEKTPOMArHUThI,
ANEKTPOABUTaTENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TIeYb
10 O6o0maromuii ypok «MarauTHoe moJe. Eg:iiﬁiﬁasi?ﬁ/ Ff0cab
DNeKTPOMarHuTHAs WHIYKIIHS) .
KonTtpoabnas pa6ora Nel o reme bubnnorexka [JOK
11 «MarautHoe 1noJje. DJIeKTpOMarHuTHas https://m.edsoo.ru/ffOcad
WHITYKITHS 38
CBoOoHBIC MEXaHUUYECKHE KOJICOaHHS.
FapMoinquKHe KoJieOaHus. Y paBHEHUE bubmorexa IOK
12 N https://m.edsoo.ru/ffOcaf
rapMoHHYeCKuX Kojebanuii. [IpeBpamenue 06
SHEPTUHU
Jlabopamopuas paboma Ned
13 «Hccneoosanue 3asucumocmu nepuooa

MaAbIX KOeOanui Zpy3a Ha Humu om
OJIUHBI HUMU U MACCbl cpy3a»




Koneb6arenpnbiit koHTYp. CBOOOIHBIE
ANIEKTPOMArHUTHBIC KOJIeOaHUs B UACATLHOM

bubmuorexa [JOK

14 K0J1e0aTeIbHOM KOHTYpE. AHAJIOIUS MEXKIY https://m.edsoo.ru/ffOcb8
MEXaHUYECKUMH H JIEKTPOMArHUTHBIMH 20
KoJe0aHusIMU
®opmyna ToMcoHa. 3aKOH COXpaHEHUS bubnuorexa [JOK

15 SHEpPIUU B UICATBHOM KOJIeOaTeIbHOM https://m.edsoo.ru/ffOcb9
KOHTYpE c4
[IpencraBienue o 3aTyxXalOUIMX KOJIeOaHUSX. BuGmorexa LIOK

16 BreinykaeHHbIE MEXaHUYECKUE KOeOaHMUs. hitps://m.edsoo.ru/f0chb
Pe3onanc. Beinyxnennsie 26
AJIEKTPOMArHUTHBIE KOJICOAHHS -
HepeMeHHHfI ToK. CHHYCOUAANBHBIH BuGmiorexa LIOK

17 MIePEeMEHHBIHN TOK. MOH.IH(jCTB MEPEMEHHOTO hitps://m.edsoo.ru/f0chd
TOKa. AMIUIUTYTHOE U JeHCTBYIOIIEE 4
3HAYEHHUE CUITBI TOKA M HAMPSHKEHUS

13 Tpancdopmarop. [IponsBoacTBo, nepenaya u
noTpelIeHne IeKTPUIECKO SHeprun
YCTpolCTBO M MPAKTUUECKOE TPUMEHEHUE bubnuorexa [JOK

19 ANEKTPUYECKOT0 3BOHKA, FeHepaTopa https://m.edsoo.ru/ffOcc3
MEPEMEHHOTO TOKA, JIMHUI JJIeKTponepeaady 24
DKOJIOTHYEeCKHE PUCKU NIPU TIPOU3BOJICTBE

20 anexkTposHepruu. KynbTypa ucnonab3oBaHus
AJIEKTPOIHEPTHHU B TIOBCETHEBHOM KU3HH
MexaHnuecKue BOJIHbI, YCIOBUS BuGmorexa LOK

)1 pacnipoctpanenus. [lepuon. Cxkopoctsb hits-//m.edsoo.ru/ff0cca

PpacnpoCTpaHCHUA U JJIMHA BOJIHBI.
HonepeqHHe " IPOJO0JIBHBIC BOJTHBI

54




3ByKk. CKOpOCTb 3BYKa. | pOMKOCTH 3BYKa.

bu6mmoreka [IOK

22 https://m.edsoo.ru/ffOccc
Bricora Tona. TemOp 3ByKa 0c
DNeKTPOMarHUTHHIE BOJIHBI, X CBOICTBA U Bubmiorexa LIOK

23 P ’ https://m.edsoo.ru/ffOccfe
ckopocTb. llIkana 31eKTpoMarHuTHHIX BOJIH 0

24 [TpuHIHIBI paTUOCBSI3U U TEICBUACHHUS.
Pa3Butne cpencts cBsa3u. Panuonokanus

bu6mmoreka [IOK

K 0ora Ne2

25 ONTPOJILHAT paboTa 722 HO Teme https://m.edsoo.ru/ff0cc6
«KonebaHus 1 BOJHBI» 3
[IpsmonuHeitHOE pacpocTpaHeHHEe CBETa B bubnnoreka [JOK

26 OJIHOPO/IHOM cpezie. ToueuHbI UICTOYHUK https://m.edsoo.ru/ff0cd3
ceera. JIyd cBera 30
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS bubnnoreka [JOK

27 cgeta. [locTpoeHne n300pakeHU B MIOCKOM https://m.edsoo.ru/ffOcd4
3epKaje e0
[Ipenomnenue cera. [lonHOE BHYTpEHHEE bubnuorexa [JOK

28 oTpaxkeHue. [IpenenpHblii yroi mojaHoro https://m.edsoo.ru/ffOcd7
BHYTPEHHETO OTPAKEHUS f6

bu6mmoreka [IOK
o5 «H.

79 Jlabopamopnasa paooma Ne5 «H3zmepenue https-//m.edsoo.ru/ff0cd6
nokazamesns npeaiomMaeHUs CIeKa1a 7a
JIunzel. [loctpoenne n300pakeHUid B JIMH3E. bubmuorexa [JOK

30 ®dopmysa TOHKOH JIMH3BI. Y BeTMUEeHHE https://m.edsoo.ru/ffOcdd
JIMH3BI le

31 Jlabopamopuas pavoma Neb

«Hccnedosanue ceoiicme uzoopasricenuil 6




JIUH34X))

Hucnepcus csera. CI0XKHBIH cOCTaB 06€10r0

32 ceera. LBer. Jlabopamopnasa paooma Ne7
«Habnwoenue oucnepcuu ceemay

3 WNuTtepdepenuus CBeT?. Hudpakmus cBeTa. Eggi;ﬁizzi(ﬁf/ FfOced
Hudpakimonnas pemeéTka 2
[TonepeyHOCTh CBETOBBIX BOJIH. Bubmiorexa LIOK

34 https://m.edsoo.ru/ffOcf0
[Tonspusanusa ceera

2e

35 OnTrueckue MpruOOPHI U YCTPOMCTBA U
yCIOBUS UX O€30MacHOr0 MPUMEHEHUs
['panHu1bl IPUMEHUMOCTH KJIACCUYECKOM bubnnorexa [HJOK

36 MexaHukH. [loctynarsl cnenuanbHON TEOpUn https://m.edsoo.ru/ffOcf8
OTHOCHUTEIIbHOCTH 62
OTHOCHTENBHOCTH OJJHOBPEMEHHOCTH. Bubmiorexa LIOK

37 https://m.edsoo.ru/ffOcfa
3ame IeHHe BpEMEHH U COKpAIllEHUE JJTUHBI 4
OHeprus U UMIYJIbC PEIATUBUCTCKON bubnuoreka [IOK

38 yacTulibl. CBSI3b MacChl ¢ SHEPrUeil u https://m.edsoo.ru/ffOcfc
UMITYJILCOM. DHEPIusl MOKOs 68
Kounrpoabnas padora Ne3 no teme bubnmnoreka [JOK

39 «OnTtuka. OCHOBBI cieIUAIBLHOW TEOPUH https://m.edsoo.ru/ffOcf6f
OTHOCHUTEILHOCTH) 0

40 ®oronsl. opmyna [Inanka. DHeprus u Egg:f;ﬁ:iiif/ FfOcfe
UMIyNbC GOTOHA

16
41 OTtkpbITHE U HccaenoBaHue poTtorddekTa. bubnnoreka [JOK




Onreitel A. I'. CtoneToBa

3akonbl portorddekra. YpaBHeHHE

https://m.edsoo.ru/ffOcffc
4

bu6mmoreka [IOK

42 OiiamreliHa s potodddekra. «KpacHas https://m.edsoo.ru/ff0d01
rpanuia» Gotodddexra Se

43 JaBneHnue CBeTa; Omnertsl I1. H. JIeGenena. Eggi;ﬁizzi(ﬁf/ FF0d0A
XuMuyeckoe JeiicTBie cBeTa o6
TexHu4eckue ycTpoucTBa U IPAKTUYECKOE

44 npuMeHeHHe: (OTOIIEMEHT, (POTOJATUHK,
CoJIHEUHas OaTapesi, CBETOIUO]]
Pemenue 3ana4 no Teme «3J1€MEHTHI Bubmiorexa LIOK

45 . https://m.edsoo.ru/ff0d03
KBAHTOBOM OITHUKM 0
Monenb atoma Tomcona. OmBITEL bu6mmoreka [IOK

46 Pesepdopna o paccesHHIO 0-4acTHIL. https://m.edsoo.ru/ff0d09
[InanerapHas MoJenb aToMa la

bu6mmoreka [IOK
47 IToctynater bopa https://m.edsoo.ru/ff0d0a
fa

N3nyuenue u nornomieHue GOoTOHOB NMPU bubnnorexka [JOK

48 Mepexo/ie aToOMa C OJJHOTO YPOBHS SHEPTHU https://m.edsoo.ru/ff0d0a
Ha Jpyroi. Buasl cnektpos fa
BosiHOBBIE cBOMCTBa yacTull. BosHbl e
Bbpoins. KopnyCKynﬂpHo—BI(l)nHOBoﬁ ’ Bubmiorexa LIOK

49 https://m.edsoo.ru/ff0d0c
nyanu3Mm. CIIOHTaHHOE U BBIHY)KJICHHOE a8
U3ITy4yeHue

50 OTKpbITHE paUn0aKTUBHOCTU. OMBITHI bubnmoreka [JOK
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Pesepdopna no onpenenenuto cocraBa
PaIMOAKTUBHOTO U3ITYUCHUS

CgoiicTBa anbda-, 6era-, raMMa-u3TydeHUsI.

Bausane PAaAOaKTUBHOCTH HaA XHBBIC
OpraHU3Mbl

https://m.edsoo.ru/ffOdOf
d2
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B3anMo/ieiicTBus. EquncTBO (hrusmueckoit
KapTHUHBI MUPay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOe
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Bun 3Bé3nH0r0 HeOa. Co3Besnus, sipKue
3BE€31bl, INIAHCTHI, UX BUANUMOC JBUXCHUC.
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Comaue. CoyHeuHast akTUBHOCTE. MICTOYHUK
sHeprun CoJIHIIA U 3BE3]T

3Be3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU.
3Be3 bl II1aBHOM MIOCIEA0BATENLHOCTH.
Buytpennee crpoenue 38e31. CoBpeMeHHbBIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUH H
sposrrorny CoJTHIIA U 3BE3
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[Tonoxxenue u nBuxenne CosHLa B
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Bcenennas. Paz6eranue ranaktuk. Teopus
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Meraranaktuka
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Konrtpouabnas pa6ora Ne4 no reme
«DNEMEHTHI aCTPOHOMHH U aCTPO(YU3UKI»

O6o6matomuii ypok. Ponb pusuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COITTATLHON 1 dTHUYESCKOMN
cdepax AeITeTbHOCTH YeIIOBEKa

O6o6matomuii ypok. Poib u Mecto pusmku
Y aCTPOHOMHUU B COBPEMEHHOM HAyYHOM
KapTUHE MHpa

O606maromuii ypok. Pois ¢pusnyeckoit
Teopuu B (HOPMUPOBAHUHU TIPE/ICTABICHUIA O
(bu3nueckoil kKapTuHe MUpa

65

O606maromuii ypok. Mecto pusnueckoit
KapTUHBI MUpa B 00ILIEM PsIly COBPEMEHHBIX
C€CTCCTBCHHOHAYYHBIX Hpe}ICTaBHCHI/Iﬁ (6}
npupoje
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67

PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHast UHIYKIUS

PesepBHbiit ypok. OnTuka. OCHOBBI
CHelUaIbHON TEOPUU OTHOCUTEIBHOCTH




68 PesepBHbIil ypok. KBanToBas ¢usuka.
DneMeHTHl aCTPOHOMUU M aCTPOPUIUKU

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d17
84

CUCTEMA OLHEHKH JOCTUKEHUA OBYYAIOIIUMUCS IVTAHUPYEMBIX PE3YJIBTATOB OCBOEHUSA
OBPA3OBATEJ/IBHBIX ITPOI'PAMM HA YPOBHAX OCHOBHOI'O OBHIEI'O 1 CPEAHEI'O OBLHIET'O

OBPA3OBAHUSA YUEBHBIN NPEIMET «®U3UKA»

B cootBeTCcTBUM C Tpe6OBaHI/I$IMI/I @eﬂepanbﬂmx TOCYIapCTBCHHBIX O6paSOBaT€JIBHI>IX CTaHIapTOB 06IHGFO O6pa3OBaHI/IH OLICHKAa

y4eOHBIX JTOCTHKEHUH N0 (hU3HKe, KaK U MO0 APYTUM yUeOHBIM IpeaMeTaM, pealin3yeT CHCTEMHO JIeATEIbHOCTHBINA, YPOBHEBBIN U

KOMILJIEKCHBIN 1oax0/bl. [ manupyemsbie pe3yiabTaThl 0 (U3HKE MOKHO OOBEIUHUTDH B HECKOJBKO Ipyni: 1) oCBOEHHE NOHATHIHOTO

anmapata (KUCIoJIb30BaHNE TOHSATHH, pacliO3HaBaHUE SIBJICHUH, ONMCAHUE SBJICHU MTPU TTOMOITH (U3UUYECKUX BEJIIUYHUH,

WCIIOJIb30BaHUE 3aKOHOB JJISl XapaKTEPUCTUKHU MTPOIIECCOB, paboTa ¢ MoJesiMU); 2) GOopMUPOBAHKME METOIOIOTUUECKUX YMEHUMN

(OCBOCHI/IC MCTOA0B HAYYHOI'O ITO3HAHUWA, ITIPOBCACHUC OIILITOB 110 Ha6J'IIOI[€HI/IIO (1)I/I3I/I‘I€CKI/IX HBHGHHﬁ, IMPOBCACHUC IIPSAMBIX U

KOCBEHHBIX M3MEPCHH, HCCIICI0BAaHUIN 3aBUCUMOCTEH (PU3UYECKUX BEJIMUMH, COOIOICHNE MTPaBIII 0€30MMacHOTO TPY/ia Mpu padoTe ¢

Ja00paTOPHBIM 000pYyIOBaHUEM); 3) pEIlICHUE KaueCTBEHHBIX U PACUETHBIX 3aj1a4 (00BICHEHUE SBJICHUI U MIPOLIECCOB, MPUMEHEHUE

TEOPETUYECKOT0 MaTepuaia JJisl pelieHus 3a1a4); 4) moHUMaHue MPUKIIAIHOTO 3HAYEHUSI TOYYEHHBIX 3HAHUW (YMEHHUS TPUBOAUTH

MPUMEPHI TPAKTUYECKOTO UCTIONH30BaHUS (PHU3NYECKUX 3HAHUN B MIOBCETHEBHON KU3HU, XapaKTEPU30BaTh IPUHIIHUIIBI JCHCTBUS

M3YYEHHBIX TPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJIOTMYECKUX MPOIECCOB, PACIIO3HABATh (PU3MUECKUE SIBJICHUS B OKPYXKaIOIEn




KU3HH); 5) yMeHue padborath ¢ uHpopmaluend puanyeckoro coaepkaus (KpUTUHUECKH aHATU3UPOBATh HH(POPMALINIO, TOTYy4YaEMYIO0 U3
Pa3HBIX KICTOYHUKOB, (POPMYIUPOBATH U APIYMEHTUPOBATH COOCTBEHHYIO MO3UIMIO). YUUTEI0 Ha OCHOBAaHUU TpeiioskeHHoro B OPII
nepeyHs MPEeIMETHBIX PE3yIbTaTOB HEOOX0AMMO C(HOPMHUPOBATH TEMATHUECKUE TUTAHUPYEMBIE PE3YJIbTAThI ISl KaXKI0H TeMbI U
BHYTPHU KaKJIOTO PE3YJIbTaTa COCTABUTh MEepEeYeHb YMEHUM, POpMUPOBaHUE KOTOPHIX B COBOKYITHOCTH 00ECIIEUMBAET TOCTUKEHUE
IJIAHUPYEMOTO Pe3yJIbTaTa U CIYKUT OCHOBOM TSI TO00pa 3aJaHNi OTICHOYHBIX TIporieayp. 18 Bumbl BHyTPHUIIKOIEHOTO OTEHUBAHMS
Ha Bcex ypoBHsAX o01iero o0pa3oBaHusi BBIIESIOT JB€ OOJIbIINE TPYNIIbI OLIEHUBAHUA: BHYTPEHHEE (BHYTPUILIKOJIBLHOE) OLIEHUBAHUE U
BHEIIHEE OLICHUBaHUE (rOCy1apCTBEHHAs! UTOrOBasl aTTECTALUs, BCEPOCCUIICKUE POBEPOUYHbIE pabOThI, MOHUTOPHUHIOBBIE
UcCIe10BaHus (peAepaJbHOTO0, PETMOHAIBHOIO YPOBHEH ). BHYTpHUIIKOIBHOE OlIEHUBAaHUE NTPEIHAZHAYAETCS 1JIs1 OpTaHU3ALMH
nporecca 00y4eHHs B KJ1acce Mo y4eOHBIM MIPEeIMETaM U PeryInpyeTcs JOKaIbHBIMU aKTaMHi 00pa3oBaTebHOM opranun3zanuu. K
BUJIaM BHYTPHILKOJIBHOTO OIICHUBAHMsI IPEAMETHBIX PE3YJIbTATOB OCBOEHUS 00Pa30BaATEIbHBIX IPOTPaMM OTHOCSATCS: — CTAPTOBAS
JIMarHOCTUKA, HAMPaBJICHHAs HA OLIEHKY OO0Iell TOTOBHOCTH 00y4Yaroiierocsi K 00y4eHHUIo Ha IaHHOM YPOBHE 00pa30BaHMs; — TEKYyIIee
OLIEHHMBAaHUE, OTPaKAIOIEe NHIMBUYaTbHOE MTPOJBMKEHHE 00YUarOIIEerocss B OCBOGHUU ITPOrpaMMbl y4EOHOTO IpeaMeTa; —
TEMAaTUYECKOE OLICHUBAHUE, HAIIPABJICHHOE HA BBISIBJIEHUE U OLIEHKY JIOCTHXKEHHSI 00pa30BaTEIbHBIX PE3YJIbTATOB, CBA3AHHBIX C
M3YYEHUEM OTIIETbHBIX TEM 00pa30BaTEIbHON MPOrPaMMbl; — TPOMEKYTOUHOE OLIEHUBAHUE MO UTOTAM U3yUYEHHUs KPYIHBIX OJIOKOB
o0pa3oBaTenbHOM MPOrpaMMBbl, BKIIFOUAIOIIEH HECKOJIBKO TeM, WU M0 (POPMUPOBAHUIO KOMITJIEKCHOTO OJIOKAa YYEOHBIX IEWCTBHI; —
UTOTOBOE OLICHHMBAHUE PE3yJbTATOB OCBOCHUS 00pa30BaTEIbHOM MpOrpaMMBbl 3a yueOHbIi roa. O Ha U3 CylIeCTBEHHBIX 3a]1a4
TEKYIIETO0 U TEMaTHUYECKOI0 KOHTPOJIS — OJArOTOBKA O0yUaIOMXCs K MPOMEKYTOYHON 1 UTOTOBOM OLIEHKE (32 YeTBEPTh, OIYTOAME,
B KOHIIE y4eOHOro rojia). B JaHHBIX pekOMeHAAMIX peub UIIET O TEKYILeM OlleHUBaHUU. Tekyliee olleHnBaHue Tekyias oleHka
BKJIIOYAET MEPUOANYECKUE NPOLEAYPhl OUEHKH UHIUBUAYATbHOTO MPOABUKEHUS 00yHaIOLIErocs B OCBOEHUHU MTPOrpaMMbl y4eOHOTO

npeameta «Pusnkay. Pe3ynbTarsl TEKyIIeH OIeHKH SIBISIOTCS OCHOBOM 19 1yist mHAMBUAYyanu3anuu yaeoHoro nporecca. Texymas



OILICHKA MOKET OBbITh (POPMUPYIOIIEH, TOAIEPKUBAIOIICH U HAMIPABIISAIONIEH YCUIUS 00y4aroIerocs, BKIIOYAIOIIe ero B
CaMOCTOSTENIbHYIO OIIEHOUHYIO JeSATEeIbHOCTD, U JUATHOCTUYECKON, CIOCOOCTBYIOIIEH BBISIBICHUIO U OCO3HAHUIO YUUTENEM U
00y4aroIuMcs CyIIeCTBYIOIUX Mpo0seM B 00ydeHuH. TeKkyliee OlleHHBaHUE MOKET IPOBOJAUTHCS HA KAXKIOM YPOKE U BBISBIISTH
JOCTHXKEHHUSI OTACJIbHBIX 00YUaIOIIUXCs B MIPOIIECCEe U3yUeHUs ydeOHOro Marepuaia. B Tekyiei oneHKe UCIoIb3yIOTCs pa3InyHbIe
(GbOopMBI 1 METO/IbI MPOBEPKH (YCTHBIE U MMCHMEHHBIE OTIPOCHI Ha YPOKAaX, KPATKOBPEMEHHBIE CAMOCTOSITENIbHbIE PAOOTHI, JOMAIIIHHUE
paboThl, MHIWBUAYaAIbHBIE U TPYIIIOBbIE POEKTHBIE U UCCIIE0BATENbCKHE PAOOTHI, CAMO- U B3aUMOOLIEHKA, pedIeKCHsl, OEHOYHbIE
JIMCTBI U IPYTHE) C YUETOM OCOOEHHOCTEN yueOHoro npeamera « @u3uka» U METOAUKH NPENOoJaBaHus, pealu3yeMon yuureneM. Jis
YCTaHOBJICHHS YPOBHSI OCBOCHHMSI O0YUYaIOIIMMHUCS KaXI0W TEMbI Kypca MPOBOJAUTCA TEMATHUYECKasi TUArHOCTUKA (OLIEHKA).
JluarHoctuka — cioco0 MoJyudeHus: U3MEPSIEMBbIX TIoKa3aTesiel 00yueHus, 00eCeunBaoInX 0ObEKTUBHOE U BCECTOPOHHEE U3yUEHUE
YCIIOBHI U pe3yJIbTaTOB Y4eOHOT'0 Mpoliecca, Coco0d MPOSICHEHUS BCEX U3MEHEHUH, KOTOPbIE IPOUCXOAST B T03HABATEIHLHOM
nporiecce. OuennBanue yctHoro onpoca B ®PII o yueOnomy npeamery «Duznkay nepeyrcieHbl BCe MPEAMETHBIE PEe3yIbTaThl,
KOTOpPBIE JOJIKHBI OBITH OCBOEHBI M KOTOPHIE BBIHOCSITCS HA TEMATUUYECKHUM U UTOTOBBIA KOHTPOJIb, B TOM YHCJIE U Ha FOCYAaPCTBEHHYIO
UTOTOBYIO aTTecTanuto. Mcrnoiab30BaHne HAyYHbIX TOHATHI, N3yYE€HHBIX (PU3NYECKUX BETUYMH U 3aKOHOB OLICHMBAETCS B ITpOLIecCe
OMMCAHUS ¥ XapaKTePUCTUKHU CBOMCTB Tell M (U3HUECKUX ABJICHUN. B paMkax Tekyiuel mpoBepKH 1esiecoo0pa3Ho AJid BCEX BHOBb
BBOJMMBIX (JOPMYJI U 3aKOHOB 00paIaTh BHUMaHUE Ha: — MOHUMaHKe (PU3MUECKOTO CMbICIIa UCTIOIb3YEMbIX BEJTMUYHH, UX 0003HAYEHHUSI
Y €IMHULIBI (PU3NUECKUX BEJIUYNH; — TOHUMAHHUE CJIOBECHOW (POPMYITMPOBKH 3aKOHA, CYTH 3aKOHOMEPHOCTHU, BHIPAXKEHHOU (POpMYIIOif;
— 3HaHUE MaTEeMaTUYECKOTO BHIPAKEHUS 3aKOHA, (OPMYJI, CBA3BIBAIOLINX JaHHYIO (PU3UUECKYIO BETUUYUHY C IPYTUMH BEIMUYUHAMU; —
YMEHHUE CTPOUTDH IPaPUKU N3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIMYMH. B pamkax ycTHOTo omnpoca B MpakTUKe YUUTENs] PU3UKU
HIMPOKO MPUMEHSIOTCS «KAPTOUKK» (PU3NUECKON BETMUMHBI, (PU3UUECKOTO 3aKOHA, (PU3UUECKOTo NprOopa Uil yCTPOICTBA U T.1I.,

KOTOPLIC ABJIAIOTCA IJIA 06yqa}0meroc;1 CBOCTO poJa I/IHCTPYKHI/ICﬁ (HHaHOM) AJIA IIOCTPOCHUA ITOJIHOI'O OTBCTA.



KpI/ITepI/IeM OLOCHKH U IICPCBOJA B OTMCTKY YCTHOI'O OTB€TA MOXKCET CIYKHTb HAJINYINUC U ITPABUJIIBHOCTDb 9TUX 3JICMCHTOB,
0003HaYeHHKIX B miaHe. OTMETKa «5» BBICTABIISETCS 32 BCPHOC IIPCACTABJICHNUC BCCX 3JICMCHTOB, BXOIAIIUX B IIJIAH OTBCTA. OTtmMmeTKa
«4» BBICTABJIACTCA, COOTBCTCTBCHHO, IIPW HAJTMYUHW HCTOYHOCTHU B OJJHOM U3 3JICMCHTOB OTBCTA UJIH IIPH OTCYTCTBHUH OJJHOI'O U3

DJICMCHTOB.

Hwxuss rpaanna oTMETKH «3» COOTBETCTBYET YCTHOMY OTBETY, B KOTOPOM BEPHO MPEACTABIEHO HE MeHee 60% 3JIEMEHTOB OT
MOJIHOTO 0TBeTa. OTMETKA «2» BBICTABJISETCS, €CIIM 00YUAIOIIUICA HE PACKPBIBAET OCHOBHOE COJIEp KaHHE MaTepuaa (MpeacTaBiIeHO
MeHee 60% 371eMEHTOB OT MOJIHOI0 OTBETA). AHAJIOTUYHBIE KPUTEPUU MOXKHO HCIIOJIb30BATh JJIsl OLICHUBAHUS KPATKOBPEMEHHBIX
KOHKPETHBIX MMCbMEHHBIX 33JJaHUI ITPU OpraHU3aluu paboThl ¢ MaTepuanoM yueOHrka. OnieHMBaHue TUCbMEHHOT0 onpoca Ha 6aze
OCBOEHHBIX 3HAaHUH (BETUYMH, (POPMYJI, 3aKOHOB) LIETIECO0OPA3HO NMPEAJIOKUTh TUCHMEHHBIE 33JJaHHsI C KPaTKUM OTBETOM Ha OIMCAaHUE
1 XapaKTepUCTUKY CBOWMCTB TeNl U (PU3NUECKUX SBJICHUN. Takux 3ajaHnii 0a30BOT0 U MOBBILIEHHOTO YPOBHEHN CIOXHOCTH B
MMEIOIIEMCS apCeHalle TUIaKTHYECKUX CPEACTB JOCTATOYHO MHOTO (3aJ]aHus C KPaTKUM OTBETOM B BHJIE€ LM(DPHI UM YKCIIa, HA
MHO>KE€CTBEHHBIH BHIOOP, Ha COOTBETCTBHUE 3JIEMEHTOB JIByX MHOKECTB, Ha 3aloJHEeHHE MpoiyckoB). Hanbosee pacnpocTpaHeHHBIMU
ABJISIFOTCS 3a/IaHUS Ha BBIYMCIICHUE BEJIMYMHBI B PA3JIMYHBIX CUTYaIUsX, KOTOPBIE IPOBEPSIIOT YMEHUS UCIIOJIb30BaTh pa3InyHbIe
(bOopMyJIbI M 3aKOHBI B CTAHJIAPTHBIX YUEOHBIX CUTYyalUsX. B kauecTBe ciieqyroliero mara yyuTeno Heo0X0AUMO No100paTh 3a/1aHus,
MOCTPOCHHBIE Ha KOHTEKCTE KU3HEHHOM cuTyali. PekoMeH1yeTcss MCIoiib30BaTh KOHTEKCTHBIE 3aJaHusI 110 padoTe ¢ rpapuKom,
Ta0IUIIEH WK CXEMOM, KOTOpbIE TApAILJIENbHO C MPEAMETHBIMUA YMEHUSMHU MPEANoiaratoT GOpMHUpPOBAHUE U OLICHKY YHUBEPCATbHBIX
yueOHnbix nevictBuii (Y'Y 1) mo pabote ¢ nHpopManueii: yTeHue ¥ MTOHUMaHue HHpopManuu (HarmpuMep, HaXOKIeHHUEe 3HaUYEeHUN

BEJIMYMH 10 rpaduKy), MOHUMaHUE U UHTEpHpeTanusa nuHpopmanuu (Hampumep, COOTHECEHHUE YUYacTKOB IpauKoB ¢ PU3NYECKUMHU



poliecCaMy, KOTOPBIE OHU OTPAXKAIOT, ONPECIICHUE XapaKkTepa U3MEHEHUs BETMYMH Ha OTJIEIbHBIX ydyacTKkax rpaduka,
npeoOpazoBaHre HHGpOpMAIUU U3 TaOIUIIBI B rpadUK U T. J1.) U IPUMEHEHHUE Tpadudeckor HHPpOpMaIuy B U3MEHEHHOW HJIM HOBOM
cutyanud. /{7151 olleHnBaHUS YMEHHUH BBITOTHATE 33JJaHUs HA OTIMCAHUE M XapaKTEPUCTUKY CBOMCTB Te M (PU3NUYECKHUX SBIICHUN
11eJ1ecO00pa3HO MPOBOJIUTH KPATKOBPEMEHHbBIEC TPOBEPOUYHBIE TECTOBBIE PA0OTHI, COJEpKaIe OA30BOTO U MOBBIIEHHOTO YPOBHEHN
cnoxknoctu. KonnuecTBo 3aanuii B pabOTE 3aBUCUT OT TUIA BKIIOYEHHBIX 33JIaHUI U OT BpEMEHU, OTBOJIMMOMY Ha BBITIOJTHEHUE
tecta. Hanpumep, niis paboTsl Ha 15 MUHYT 3TO MOTYT 22 OBITh 3—4 3a1aHusl 0a30BOT0 YPOBHSI CJIIOKHOCTHU C KPAaTKUM OTBETOM B BUJIE
YKCJIa UM HAa COOTBETCTBUE U 2 3aJ]aHUS TIOBBIIIEHHOTO YPOBHSA CJIOKHOCTH HAa MHOKECTBEHHBIN BbIOOp. [IprMepHas mikana nepeBoia
Oaiia B OTMETKY (pa3pabaThiBacTcs B 00pa3oBaTEIbHON OpraHu3alliu): HIGKHUN TOPOT OTMETKH «5» COOTBETCTBYET MOJIYUEHUIO HE
MeHee 80% OT MakCUMaJIbHO BO3MOKHOTO Oalijia; HUKHUI MOPOT OTMETKHU «4» COOTBETCTBYET MOJIy4eHHIO HEe MeHee 60% oT
MaKCUMaJIbHO BO3MOKHOTO 0aljia; HUKHUN TMOPOT MIKOJIBLHOM OTMETKH «3» omnpenensercs 0amioM, COOTBETCTBYIOIIUM BBITIOJIHEHUIO
3a1aHUi 0a30BOr0 YPOBHSI CIIOKHOCTH HE MeHee ueM Ha 60%; oTMeTKa «2» COOTBETCTBYET BBIMIOJIHEHUIO MeHee ueM 60% 3ananuii
06a30BOT0 YpOBHS CI0KHOCTH. OTHUM U3 BaXKHEHIINX PE3YJIbTATOB 00yUeHUsT (PU3MKE SIBISICTCS PEIlIeHNE KaueCTBEHHBIX M PACYETHBIX
3a1a4. PeneHus: kaueCTBEHHBIX 3aJ1au MPEACTABIIAIOT COOOM pacCykAEHHUS, COCTOSIINE U3 PsJia CBA3aHHBIX JIPYT C IPYTrOM MPUUUHHO-
CJICZICTBEHHBIMH CBSI3SIMU YTBEPKJICHUM, KOTOPBIE TOAKPEILISIOTCS CChUIKAMH Ha CBOMCTBA sIBJICHUM, (POPMYJIBI U 3aKOHBI. Perenue
pacyeTHBIX 3aJ7]a4 — TAK)KE 3aMKUCh JIOTUYECKH CBSI3AHHBIX YTBEPKACHHI, HO TIPE/ICTABICHHBIX B BUAE (POPMYII, MATEMAaTUYECKHUX
npeodpa3zoBaHuil ¥ BeIUKUCICHUN. KpuTepuu olieHMBaHus KAYECTBEHHBIX 3a/1a4 JIOJDKHBI 0a3UPOBAThCS HA BBIJICJICHUN CIICTYIOIINUX
AJIIEMEHTOB penieHust: 1) 000CHOBaHME OTBETA, COCTOSIIEE U3 HECKOIBKHUX JIOTHYECKUX IIaroB C YKa3aHWEM Ha CBOMCTBA SBJICHUA,
(hopMyJIbl UK 3aKOHBI, KOTOPBIE TTOATBEPKAAIOT BBICKA3aHHOE YTBEP)KICHHUE; 2) YKa3aHUE Ha CBOMCTBA SIBICHUM, (POPMYJIBI HIIH
3aKOHBI, KOTOPbIE MOATBEPKIAIOT BhICKa3aHHOE YTBEPKACHUE; 3) OTBET Ha MOCTABJICHHBIN B 3a7a4ye Borpoc. [lockonbKy moiaHoe

00BsCHEHHE TIPEATIOaraeT MOCTPOCHUE He MeHee 2—3 JIOTHYECKHUX II1aroB C OMOPOM Ha HE MeHee 2—3 M3YYeHHBIX CBOMCTBA



(bu3nYecKux ABICHUHN, GPU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH, TO MPHU OLICHUBAHUU 23 11e71eCO00pa3HO BBIIEIATh B pEIICHUN
KaueCTBEHHBIX 3a/1a4 MOJHOCTHIO BEPHOE PEILICHUE, KOTOPOE COJIEPKUT BCE HEOOXOIUMBIE DJIEMEHTHI, U YACTUYHO BEPHOE PEIlICHUE,
KOTOPOE OIICHUBAETCS 10 MPUHIIAITY BRIYUTAHUS 0aJUIOB 32 OTCYTCTBYIOIIHE HEOOXOIUMBIE 3JIEMEHTHI IOJTHOTO 000ocHOBaHus. [Ipu
OLICHUBAHUU PEILICHUS KaUeCTBEHHBIX 33/1a4 PEKOMEH]IYETCsl UCII0JIb30BaTh 0000IIEHHbBIE KPUTEPUU OLIEHUBAHUS TAKUX 3a/1aHU B
KWM OI'D (na ypoBHE ocHOBHOTO 00111eT0 00pa3zoBanwmsi) u KM EI'D (Ha ypoBHe cpeaHero oOrero oopazoBanusi) 1Mo Ghu3uKe.
Kputepun onieHMBaHMS pacyeTHBIX 3a/1a4 OCHOBBIBAIOTCS HA OOIIETIPUHATOM B METOAMKE 00yueHUs (PU3UKE IIAHE PEIICHUS
pacyeTHBIX 3aj1a4, KOTOPHIM BKIIIOYAET CIEAYIOIINE dJIEMEHTHI: 1) paboTa ¢ yClIoBHeM 3ajauu: 3anuch «J{aHoy», BKItouas JaHHbIC U3
YCJIOBUS 3aJa4M U CIIPABOYHBIC BEJIMUMHBI, HEOOXOIUMBIE JIJIsl pElIeHUs 3a71a4uu; 2) 000CHOBaHUE (PU3UUYECKON MOIEIIH:
MIPE/ICTABJIICHUE PUCYHKA, €CIIM 3TO HEOOXOIMMO JIJIsi MOHUMaHUs (PU3UYECKON CUTYyalluH, yKa3aHUE Ha TO, KAKUE SIBJICHUS WIH
MIPOIIECCHl PACCMAaTPUBAIOTCS, KAKUE 3aKOHOMEPHOCTH MOYHO MCIIOIB30BATh VISl PEUICHUS 3a/1a4d U YeM MOXHO IIpeHeOpedb, YTOObI
CUTyalMs OTBeUasia BLIOpaHHON MOeNH; 3) 3alIUCh BCEX HEOOXOAUMBIX JIJIsl PEIICHUS 3aa4u 3aKOHOB U (hopMyJT; 4) MpoBeACHUE
MaTeMaTUYeCKHUX MPeoOpa3oBaHUi U PacueTOB, MOJYYCHHE OTBETA; 5) MPOBEpPKa OTBETA OJTHUM U3 BRIOPAHHBIX CIIOCOOOB (HAmpUMep, C
Y4ETOM MIPOBEPKHU €IMHUI] U3MEPEHHUS BeIMYWH). PellieHne pacueTHOM 3a/1auu OLIEHUBAETCS 110 MUChbMEHHOMY OTBeTy. Kak mpaBuiio,
BCE€ MYHKTHI, KpoMe 000CHOBAHUSI MOJIEH, BXOJIST B TUCbMEHHOE PEIICHUE U 00s13aTeILHO TPEOYIOTCS OT 00yYaromUXCsl MPU PelIeHUN
MOOBIX 3a/1a4. A aHaJIU3 YCJIOBUS 33J1a4u, BRIOOP MOJIEHN U HEOOXOAMMBIX YPABHEHHI OOBIYHO MPOTOBAPUBAETCS TOJIBKO YCTHO. [Ipu
ATOM TIPU MOBTOPEHUU OJHOTUITHBIX 3a/1a4 €r0 MHOTOKPATHO HE O3BYYHMBAIOT, U Y 00YUYaIOIIUXCSl HE BhIpA0ATHIBACTCSI YMEHUE
MIPOBOJIUTH TIOJIHBIN aHAMHN3 (PU3UYECKUX MPOIIECCOB 1 0OOCHOBHIBATH BHIOOP 3aKOHOB M (popMyit. [103TOMY 11 TEKYIIEro OIeHUBaHUS
I1EJICCO00PA3HO M ATOT IMYHKT BKJIIOYATh B TUCHMEHHBIN OTBET XOTS OBl B BHJIC HEOOJIBIITNX KOMMeHTapueB. 24 [Ipu orieHuBaHUM
MMUCHbMEHHBIX PEIICHUI paCcUeTHBIX 3a/1a4 PEKOMEHIYETCs IO BO3MOXKHOCTH Ha BCEX ATalax UCMOJb30BaTh 0000IIEHHBIE KPUTEPUHU

onieHnBanus Takux 3anannii B KUM OI'D (Ha ypoBHE ocHOBHOTO 0011ero oopazosanus) u KUM EI'D (Ha ypoBHE cpeHero oliero



oOpa3zoBaHnus) no ¢uzuke. Cienyer oOpaTUTh BHUMAaHKE, YTO COIIacHO 00001eHHbIM Kputepusm ['MA pacueTHas 3a1ada He
CUMUTAETCS PELICHHOM, €CJIM OTCYTCTBYET 3aIIUCh BCEX HEOOXOJUMBIX JIJIsl pELICHMS 3a/1a4 3aKOHOB U (DOpMYJI. YPOBEHB CIOKHOCTH
pacyeTHBIX 3aj]ad 3aBHCHUT OT TOTO, IPEATNOIAraeT U PElIeHHE NCI0JIb30BaHre (OPMYIT U 3aKOHOB M3 OJJHOW MIJIM HECKOJIBKUX TEM
JaHHOT'O pa3zienia, U3 OJHOIO WM JIBYX Pa3fesioB MIKOJBHOTO Kypca (PU3UKH, OT UCIOJIb30BaHUS IBHO WM HESIBHO 3aJIaHHOM MOJIENN.
Jlnis onpezienieHust ypoBHsS CQOPMUPOBAHHOCTH y 00YUAIOIIUXCSl YMEHUH peliaTh pacueTHbIC 3a/1a4l MPU U3yUYEHUU KakKI0H TeMbI
PEKOMEHIyeTCsl IPOBOAUTH CAMOCTOSITEIbHBIE PA0OTHI, 3aJaHUsI KOTOPOM BKIIFOUAIOT pACUETHBIE 3a/1a4M PA3HOTO YPOBHS CIOKHOCTH.
CaMocTosTenbHbIE PA0OTHI MOTYT CIIY>KUTh YIOOHBIM HHCTPYMEHTOM TEKYIIETO OLIEHUBAHUS: PE3YJIbTAThl BHIIOJHEHUS 3aJaHUN
pabOThI MO3BOJIST MPOAHAITU3UPOBATH JIJISl KaXKAOr0 00y4aroIIerocs: TEKYIUid YpOBEHb OCBOEHHS TOIO WJIM MHOTO MPEIMETHOTO
pe3ynbpTaTa. TemaTuueckas KOHTPOJIbHAs paboTa MOKET OJTHOBPEMEHHO BKJIKOYATh 33/JaHUSI HA ONIMCAHKUE U XapaKTEPUCTUKY CBOICTB
Ten U (PU3NYECKUX SIBJICHUN, KaUECTBEHHBIE U PACUETHBIC 33/1aUU PAa3HOIO YPOBHS CJIOKHOCTH, U OLIEHUBATh IO COBOKYITHOCTH YPOBEHb
OCBOEHHMSI TPYIIbI TPEIMETHBIX PE3YIbTATOB HA COAEPKAHUM U3ydyaeMol TeMbl. [Ipu olleHMBaHUM pe3yJIbTaTOB BHIIIOJHEHHUS
CaMOCTOSITENIbHBIX WJIM TEMAaTHUECKUX pabOT PEKOMEH IyeTCs UCI0JIb30BATh CIIEIYIOIIME MTOIX0/IbI IIPH MEPEBO/Ie NEPBUUHOTO Oasuia 3a
BBINIOJIHEHHE PA0O0THI B OTMETKY: HYXKHHM MOPOT OTMETKH «5%» COOTBETCTBYET BBIMOJIHEHHUIO Bceil paboThl HE MeHee ueM Ha 80%;
HUKHUHN TTOPOT OTMETKHU «4» COOTBETCTBYET BBITIOJIHEHHIO BCel pabOThl HE MeHee yeM Ha 60%; HXKHUN TOPOT OTMETKH «3»
onpenensieTcs 6aaIoM, COOTBETCTBYIOIINM BBITIOJHEHHUIO 33/ 1aHH 0a30BOr0 YPOBHS CIIOKHOCTH HE MeHee uyeM Ha 60%; 25 oTmeTka
«2» COOTBETCTBYET BBINOJHEHUIO MeHee ueM 60% 3a1anuii 6a30BOro ypoBHs Cl10XHOCTH. Kputepun orileHuBaHus c(pOpMUPOBAHHOCTH
METOJI0JIOTUYECKUX YMEHUI B O10ke nmpeaMeTHBIX pe3yabTaToB, CBI3aHHOM ¢ ((OPMUPOBAHUEM METOIOJIOTUUECKUX YMEHUH, MOKHO
BBIJICJIUTH JIBE YACTHU: TEOPETUYECKOE OCBOCHHE METO0OB HAYYHOr0 MO3HAHUS U (OPMHUPOBAHUE HKCIIEPUMEHTAILHBIX YMEHUH.
TeopeTrnyeckoe 0OCBOEHHE METOAOB HAYYHOTO MO3HAHUS Ipeanonaraet GopMUpOBaHUE YMEHUN: — paclo3HaBaTh MPOOJIEMbI, KOTOPbIE

MOKHO PCIINTD IIPpHU ITIOMOIIH (bHSPI‘-IGCKHX MECTOOOB, — (I)OpMYJ'II/IpOBaTB THUIIOTC3Y WJIN LCJIb OITMCAHHOI'O UCCIICAOBAHUA, —



IUTAHUPOBATH OMBIT C YYETOM U3MEPEHUS U3MEHSIEMBIX BEJIMYMH U 00€CTIeUeHNs] HEU3MEHHOCTU OCTAJIbHBIX MTapaMETPOB; — BHIOUPATh
00opyI0BaHUE U U3MEPUTEIbHBIEC TPUOOPHI, — OLICHUBATH IPABUILHOCTD MOPSAKA TPOBEICHUS UCCIIEIOBAHUS; — OLICHUBATh
JOCTOBEPHOCTH PE3YJIbTaTOB U3MEPEHUI; — HHTEPIPETUPOBATH PE3YIbTATHI OIBITA, IPEICTABICHHBIC B BUAE TAOIUIIbI U TPapUKOB;
— (hopMynupOBaTH OOOCHOBAHHBIE BBIBO/IBI HA OCHOBE MPEACTaBICHHBIX pe3yabTaToB. OlleHUBaHUE TOCTUKEHUS ITOrO pe3yibTaTa
MIPOBOJUTCS MTPU MOMOIIY Pa3HOOOPA3HBIX 33JJaHUI TEOPETUYECKOTO XapaKTEPA, KOTOPHIE CTPOSATCA HAa OIMCAHUU PAa3JIMYHbIX
M3MEPEHUI U ONBITOB. JlJI1 MPOBEPKU OCBOCHHS TEOPETUUECKUX 3HAHUI 00 SMIIMPUYECKUX METOJaX HAYYHOTO MO3HAHUS
PEKOMEH/IyeTCsI B TEKYIIIEE OLICHUBAaHUE U TEMAaTUUYECKHE TPOBEPOUHBIE PaOOTHI BKIIIOUATh OJIOKH 33JaHUN U3 OAaHKOB MO OLIEHKE
€CTEeCTBEHHO-HAYYHOU IpaMOTHOCTHU. B TaHHOM citydae ciienyeT oTOMpaTh Te OJIOKM 3aJjaHui (WJIM TPYIIbI 3aaHui U3 OJIOKOB),
KOTOpBIE OPUEHTUPOBAHBI Ha IPOBEPKY MOHUMAHUSI OCOOEHHOCTEN €CTECTBEHHO-HAYYHOTO UCCIIEI0BaHuUs. 3aJaHusl B 3TUX OaHKax
CTPOSITCS] HA CUTYalLIUAX )KU3HEHHOT'O XapaKTepa, He TIOBTOPSIIOT MaTeprall yYeOHHUKA U MO3BOJISIIOT OLEHUTh CPOPMUPOBAHHOCTD
COOTBETCTBYIOIIMX YMEHUI Ha YPOBHE MEPEHOCA 3HAHUI B HE3HAKOMYIO cUTyaluto. it oueHrnBanusi CGOpMHUPOBAHHOCTH 26 YMEHHI
BBITIOJHATH 331aHUSI HA TEOPETUUECKOE OCBOCHUE METO/I0B HAyYHOT'O MO3HAHUS LENeCO000pa3HO MPOBOAUTH KPaTKOBPEMEHHbIE
MIPOBEPOYHBIE TECTOBBIE PA0OTHI, COAEPKAILIME 3a/laHNs 0230BOT0 U MOBBIIIEHHOTO YPOBHEW clokHOCTU. KonnuecTBo 3a1aHuil B
paboTe 3aBUCUT OT TUIIA BKIIFOUEHHBIX 33JjaHUI, 00beMa KOHTEKCTa U BpEMEHHU, OTBOJIMMOMY Ha BBINOJIHEHHE paboThl. [TprumepHast
IIKaja nepeBojia 6aiia B OTMETKY (pa3padaThiBaeTcsl B 00pa30BaTeIbHON OPraHU3aIii): HIKHUN OPOT OTMETKH «5» COOTBETCTBYET
nosyyeHuto He MeHee 80% OT MaKCMMaJIbHO BO3MOYHOTO OaJijia; HUXKHUM MOPOT OTMETKH «4» COOTBETCTBYET MOJYUYEHHUIO HE MEHEE
60% OT MaKCUMaJIbHO BO3MOXHOTO 0asijia; HIKHHUM MOPOT MIKOJILHONW OTMETKH «3» omnpeesieTcs: 0aaioM, COOTBETCTBYIOIINM
BBITIOJTHEHHUIO 33JlaHUi 0a30BOT0 YPOBHS CI0KHOCTH HE MeHee ueM Ha 60%; oTMeTKa «2» COOTBETCTBYET BBHITIOJIHEHUIO MEHEE YeM
60% 3amganuii 6a30Boro ypoBHs cioxHOCTH. [Ipu n3ydennn Gu3nku 0coOyro posib UrparoT J1ab0paToOpHbIE U MPAKTUYECKHE PAOOTHI,

BBHITIOJIHSIEMbBIC HA PeasibHOM 000pyaoBanuu. [IpenMeTHbie pe3yabTathl Mo (GU3uKe B 4acTu (HOPMUPOBAHHS IKCIIEPUMEHTATHHBIX



YMEHUH IIPEeyCMaTpUBAIOT OCBOCHHUE 00yUYarOIMMUC 0000IIEHHBIX PEACTaBICHUM 00 UCIIOIB30BAHUM METOI0B HAYYHOTO TO3HAHMS
B CAMOCTOSITEJIBHOM JIEATENBHOCTH: — HAOJIIO/ICHUE SIBJICHUN U IOCTAHOBKA OIBITOB [0 OOHAPYKEHUIO (DaKTOPOB, BIMSIOLINX Ha
MpOTEKaHUE JAHHOTO (PU3UYECKOTO SIBICHUS/TIPOIIeCCa; — MPOBEACHNUE MPSIMBIX U KOCBEHHBIX U3MEPEHHIT; — UCCIIEIOBAHHE
3aBHCHUMOCTH OJHON (PM3UUYECKOM BEIMYMHBI OT APYTOH C MPENCTAaBICHUEM PE3YJIbTaTOB B BUE Ipadyka Uiy TaOIMLIbl; — IPOBEPKa
3aJJaHHBIX MPEANOI0KEHUH (MIPsIMbIe U3MEPEHUS (PU3NUECKUX BETUYHMH U CPaBHEHUE 33JJaHHBIX COOTHOIICHUN MeX 1y HUMH). Bo rinaBy
yIila CTaBUTCA OCBOEHUE O0YYAOIIMMUCS 0O00OIIEHHBIX JIAHOB IPOBEICHUS UCCIEA0OBAHUS: TOCTAHOBKA LEIH 3KCIEPUMEHTAIIBHOTO
HCCIIEIOBaHMsI; BBIOOp CrIoco0a M3MEpEHUs, aIeKBaTHOTO IIOCTABJICHHON 33a/1a4€; ONPEeICHUE JOCTOBEPHOCTH MOJIyYEHHOTO
pe3ysbTaTa Ha OCHOBAaHUU MPOCTEUIINX METOJOB OLIEHKU NOTPEeIIHOCTEN n3MepeHuid. 27 B yueOHOM Mpoliecce OLEeHUBAHKE
BBITIOJTHEHUS 00yYaroIMMHUCS Ja0OPaTOPHBIX pabOT CKIIabIBAETCS U3 IBYX COCTABIISAIOLINX: — COOCTBEHHBIX HAOMIOCHUM yuuTens 3a
XO0JIOM pabOoThl; — MPOBEPKH 3alOIHEHMSI IMCbMEHHOTO OTYETa 0 JabopaTopHoi pabore. B pamkax HaOt01eHUs 32 XOA0M pabOThI
OLICHUBAIOTCS MPOLIEAYPHBIE YMEHUS: COOpKA SKCIEPUMEHTAIBHON YCTAHOBKH, COOJIOIEHUE TUIAHA TPOBEACHUS U3MEPEHUS OTIbITA,
MPaBUJILHOCTH CHATHS TTOKA3aHUM U3MEPUTENIbHBIX MPUOOPOB, COOI0IEHNE TTPaBUi 0€30MMaCHOTO TPpY/a pu padoTe ¢ 1abopaTopHbIM
o0opynoBanueM. [Ipu ¢poHTaTLHOM BBINOTHEHUH JIA0OPATOPHON PabOThl YUUTENb MOKET (PUKCHUPOBATH HEJOUETHI B I€SITEIIbBHOCTU
oOy4Jaronuxcsi, KOTOpbI€ 3aT€M BIIUSIOT Ha OLIEHKY pa0oThl. KpoMe 3THX MpeaIMEeTHBIX YMEHUH 1EIecOo00pa3HO MPOBOIUTH OLIEHKY
PETYJIATUBHBIX YHUBEPCAJIBHBIX YUEOHBIX JeHCTBUM (Iu1aHupoBaHKue paboThl, ClIEJOBAaHKE TUIaHY M KOPPEKIUS ASUCTBUN U T. 11.), a
TaK)kK€ KOMMYHHKAaTUBHBIX YMEHUI B YACTH MEXIMYHOCTHOI'O OOILIEHHUS], TOCKOJBKY J1abopaTOpHbIe padOThI, KaK MPaBUJIO,
BBITIOJHSIOTCS B apax. 371€Ch MOKHO o0OpalaTh BHUMaHHE Ha 0COOCHHOCTH BO3HUKHOBEHHSI KOH(PIMKTOB U UX pa3peLIeHHe,
KOPPEKTHOCTH OOIIEHHS 00yUYaroIIMXCs IPYT C IPYyroM. B MMCbMEHHOM OTYETEe OCHOBHBIE 3JIEMEHTHI OLIEHUBAHUS — 3TO PUCYHOK WU
OMKCaHUE SKCIEPUMEHTAIBHON YCTAHOBKH, 3aIUCh MPSMbBIX U3MEPEHUH C YUETOM a0COIIOTHOM MOTPEIIHOCTH, IpaPuK, €CIIU OH

MIPETYCMOTPEH XapaKkTepoM padoThl, 1 POPMYIUPOBKA BBIBOJIA TIO pe3yiIbTaTaM OmbITOB. TakuM 00pa3oM, HTOroBasi OTMETKA 3a



BBINOJIHEHNE JJa00OPaTOPHON pabOThI CKIIAJBIBACTCA U3 PE3YJIBTATOB HAOIIOAEHU 3a MPOLIECCOM €€ BBIIOJIHEHHUS, 8 TAKXKE OLEHKU
NUCHbMEHHOI'O OTYETA, B KOTOPOM JIOJIKHBI OBITh IIPEJICTABJICHBI IaHHbIE U3MEPEHUH U cJIeNaHbl BBIBObL. KpuTepuu olieHuBaHus
MUCBMEHHOTO 0TYeTa (POPMYITUPYIOTCS YUUTEIEM CTPOTO B COOTBETCTBUU C MpeyiaraeMoi HHCTPYKIIUEH 1O BHIMIOTHEHUIO
AKCIIEPUMEHTAIBHOTO 3a/1aHusl. [Ipu 3TOM «OauibHBIN BEC» KpUTEpUATbHON MO3ULMH, CBA3aHHOM C MPABUIBHOCTBIO MPSIMBIX
M3MEpEHHH, TOHKEH OBITh CYIIECTBEHHO BhINIE. TakuM 00pa3oM, IpH OIICHUBAHUH SKCIIEPUMEHTANBHBIX 3aJaHHi, BBITTOJIHAEMbIX Ha
peanbHOM 000pYIOBaHUH, OCHOBHOM aKIIEHT JieJlaeTcsl Ha (JOpMHUPOBAHUE YMEHUS IPOBOAUTH NpsiMble U3Mepenus. [lpu oneHuBanuu
BBITIOJTHEHUSI KCIIEPUMEHTANIbHBIX 33JJaHUI Ha IPOBEICHNE KOCBEHHBIX U3MEPEHUI U UCCIIeI0OBaHUE 3aBUCUMOCTEN (PU3NYECKUX

BEJIMYMH 11eJ1eC000pa3HO UCIO0Ib30BaTh 00001eHHbIe kKpuTepun KM OI'D no ¢gusuke.
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