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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 ¢usnke 0a30BOTO ypOBHS HAa YPOBHE CPEIHEr0 OOIIeTro
oOpa3oBaHus pa3paboTaHa HAa OCHOBE MOJOKEHUH M TpeOOBaHMI K pe3yJbTaTaMm
OCBOCHHSI OCHOBHOM 0Opa3zoBaTelbHON MporpaMmmbl, npenactaBieHHbix B OI'OC
COO, a Takxe ¢ yu€roMm (enepanbHOil pabouell MporpaMMbl BOCHHUTAHHUS U
KOHIIENIMU TpenojaBaHusi ydeOHoro mpeamera «Pusnka» B 00pa3zoBaTelbHBIX
Opra”Hu3alusax Poccniickon ®enepanun, peAU3YIOIIUX OCHOBHBIE
oOpazoBareibHbIE MPOTPAMMBI.

Conepxanue mnporpamMmbl 1O (GU3MKE HAMpaBlieHO Ha GOPMHUPOBAHUE
€CTEeCTBEHHO-HAy4YHOU KapTHHBI MUpa oOydaromuxcs 10—11 kimaccoB mpu 00yueHuu
uX (Qu3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-ACSITEIbHOCTHOTO MOAXO/A.
[Iporpamma no ¢usuxe coorBercTByeT TpedboBaHusiM ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpPeIMETHBIM pe3yJibTaTaM OO0y4YEHUSs, a TaKXKe
YUYUTHIBAET HEOOXOIUMOCTh peaM3allMi MEXKIPEIMETHBIX CBA3eH (U3UKU C
€CTECTBEHHO-HAYUYHBIMHM YUEOHBIMU TIpeaMeTaMu. B HelonpeaenstoTcss OCHOBHBIC
LEIU U3y4eHus! (PU3UKH Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus, IIAHUPYEMBbIE
pe3yJbTaThl  OCBOCHHMSI Kypca (DU3UKH: JIMYHOCTHBIE, METalpeaMETHEIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3uKe BKIHOYAET:

e IUIAHUPYEMBIE PE3YJIBTATHI OCBOCHUS Kypca (PU3UKU Ha Oa30BOM YPOBHE, B

TOM YHCIIE TPEIMETHBIE PE3YJIBTATHI 10 T0JIaM 00YUYEHUS;

e cojzepxaHue yueoHoro npeameta «dDuznkay mno rojgaMm 00ydeHus.

du3znka Kak Hayka o HauOoyiee OOIIMX 3aKOHAX MPUPOJBI, BBHICTyHas B
KauyecTBe y4eOHOTO MpelIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHUi 00 okpy:xatouiem Mupe. IIIkobHbIN Kypc (PU3UKH — CHCTEMOOOPa3yOIHiA
JUISl €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MPEIMETOB, MOCKOJIBbKY (PU3UYECKUE 3aKOHBI
JexKaT B OCHOBE TMPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHUEH, OHOJIOTHEH,
dbu3ndeckorr reorpaduerd u actpoHomueid. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHue  (QU3MYECKUX 3HAHUW  OMpeneseT XapakTep ¢ pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUM B c(hepe SHEPTeTUKH, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTYYEHHs] HOBBIX MAaTEpHAJIOB C 3aJlaHHBIMU CBOMCTBAMHU U Apyrux. M3yueHue
(bu3UKKM BHOCUT OCHOBHOM BKJIa/1 B JOPMUPOBAHUE €CTECTBEHHO- HAYYHOU KapTHUHBI
Mupa oOydwaromuxcsi, B (OpPMUPOBAHWE YMEHUW TMPUMEHSATh HAyYHBIH METOJ
MMO3HAHUS TIPU BHITIOJIHCHUHA UMH YIEOHBIX UCCIICIOBAHUH.

B ocHOBY Kypca pu3uKH 1151 ypOBHS CpEeIHEr0 00IIero 00pa30BaHus MOJT0KEH
pAI uaeh, KOTOphIe MOYKHO paccMaTpUBaTh KaK MPUHIIUIIBI €TOMOCTPOCHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBIIIETCS JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOMN (DU3HUKHU.

Hoesn eenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (QU3HKU
0o0BE€UMHEH BOKPYr (U3MUECKMX Teopuid. Bemymmm B Kypce sBIseTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmmuzanust mOpeanosiaraeT HCIOJIb30BaHUE
I'YMAHUTAPHOTO MOTEHIMANAa (PU3NYECKONM HAYKH, OCMBICICHUE CBSA3M Pa3BUTHUSA
($U3MKH C pa3BUTHEM OOIIECTBA, @ TAKXKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc hbuU3uku rnpeamnonaraet 3HakoMCTBO
C IIUPOKUM KPYTOM TEXHMUYECKHX U TEXHOJOTMYECKUX MPHUIOKEHUA H3yUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcss TMOCPEACTBOM BBEIEHHUS JIIEMEHTOB
COJIEp)KaHUs, TMOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU U TEXHOJIOTUHM, a TaKXKe OOCYKICHMS
po0JIeM pallOHATBHOTO MPUPOJONOIB30BAHMS U HKOJIOTHYECKOI 0€30M1acCHOCTH.

CrepHEBBIMU 3JIEMEHTaMU Kypca (PU3UKM Ha YPOBHE CPEIHEro oOIIero
oOpa3oBaHMsl SABJIAIOTCS (pusmueckue Teopuu (PpopMHUpOBaHUE NPEICTABICHUN O
CTPYKType HOCTpOoeHus: (U3NYECKOil Teopuu, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIUIIOB B COBPEMEHHBIX IIPEACTABICHUSIX O IPUPOJIE, TPAaHULAXTIPUMEHUMOCTH
TEOPUM, JUIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBIIEHUH U IIPOLIECCOB).

CHUCTEeMHO-IEeSTEIbHOCTHBIA MOAXO0A B Kypce (PU3MKH peanu3yercs Mpexe
BCEro 3a CYET OpPraHM3alMU SKCIEPUMEHTAIBHON JEeSTeIbHOCTH O0YyYaroluXCs.
J1s1st 6a30BOTO YPOBHS Kypca (PU3HKHU — 3TO UCIIOIH30BAHNE CHUCTEMBI (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a0OPATOPHBIX pabOT, KOTOPbIE B IPOrpPaMMe
no (u3uke OObEIWHEHbI B OOMIMI CINHUCOK YYEHMYECKHX MPAKTHUYECKUX pPaloT.
Brienenne B yka3zaHHOM IepeyHe J1a0OpaTOPHBIX pPadOT, MPOBOJAMMBIX JIJIst
KOHTPOJISL U OLICHKH, OCYILIECTBIISIETCS Y4aCTHUKaMU 00pa30BaTEIbHOTO Mpolecca
UCXOJI1 U3 OCOOCHHOCTEW TMIIAaHUPOBAHUSI U OCHaIeHUs kabuHera ¢Qusuku. [lpu
ATOM O00€CHeYMBaEeTCsl OBJIAJIEHUE OOYyYAIOINIMMHUCS YMEHHUSIMU MPOBOAUTH
KOCBEHHbIE HM3MEPEHUs, MCCIEIOBAaHUS 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH U
ITIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEIIOKEHHBIX TUITOTES.

Bonbiioe BHUMaHue yaensieTcsl pelieHnIo pacY€THBIX U KauyeCTBEHHBIX 3a]1a4.
IIpu 5TOM 111 pacYETHBIX 3a7a4 MPUOPUTETOM SIBJISAIOTCA 3a/1a4U C SIBHO 3aJ1aHHOM
(du3nyecKoil MOJEIbI0, TO3BOJISIOIINE TPUMEHSTh U3YUYEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasleia Kypca, TaK U HUHTETPUPYS 3HAHHS U3
pa3HbIX pa3zenoB. [[s KayecTBEHHBIX 3a/1a4 MPUOPUTETOM SBIISIFOTCS 3aJlaHUs Ha
0o0OBbsCHEHHE TpOTEeKaHUsi (U3MYECKUX SBJICHUM W TPOLIECCOB B OKpPY’KaIOIIEH
KU3HU, TpeOyrolue BbhIOOpa (U3MYECKON MOJENIH JUIsl CUTyalluud MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmMu DPI'OC COO k wmaTepuaiIbHO-
TEXHHUYECKOMY 00ECIIeUeHHUI0 YU4eOHOTr o npoiiecca 0a30BbIil ypoBEHb Kypca (pU3nKu
HAa YpPOBHE CpEIHEro oOmero oOpa3oBaHUs [OJDKEH H3y4aThCsi B YCIIOBUSX
NpeIMETHOrO0 KaOuHeTa (U3MKK WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB E€CTECTBEHHO-HAYYHOTO NUKIA. B kabwHeTe (M3WKHA MODKHO OBITH
HEOO0XO0JIMMOEe J1abopaTopHOE O0O0OpYJOBaHWE JJisl BBINOJHEHUS YKAa3aHHBIX B
nporpaMMe Mo U3MKe YUYCHHUYECKUX MPAKTUYECKUX pabdOT U JEMOHCTPAIIMOHHOE
o6opyoBaHUE.

JleMOHCTpallMOHHOE  000pyJoBaHHE (QOPMHUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHON JOCTaTOYHOCTH W 00ecredynBaeT IMOCTaHOBKY
MEPEYUCICHHBIX B TMpOrpaMMe MO (HU3UKE KIIOYEBBIX JAEMOHCTpAlUd IS
UCCIIEJIOBAaHUSI ~ U3yYaeMbIX SIBJICHHUH M  TPOLECCOB, OSMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMEHEHUH.

JlabopartopHoe 00OpyAOBaHHE Il YYEHWYECKUX MPAKTHUECKUX padboT
(GopMupyeTcss B BUJI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OECIEUMBAETCS B pacuére
OJTHOTO KOMIUJIEKTa Ha JABYX OOydarommxcs. TeMaTH4ecKue KOMILJICKTHI
1a00paTOpHOTO O00OPYAOBaHUSA JOJDKHBI OBITH TMOCTPOCHBI HAa KOMILIEKCHOM
UCIIOJIb30BaHUU aHAJIOTOBBIX M LM(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00OpaTOpHUil.

OCHOBHBIMU LIENIAMH U3yUYeHUs (PU3UKU B 00111eM 00pa30BAHUHU ABJISFOTCS:

e (opMmupoBaHHE HWHTEpeca M CTPEMIICHUS OOYydYalomMXcs K HAyYHOMY
U3YYCHUIO TPUPONBI, PA3BUTHE WX HWHTEIUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (POPMUPOBAHNE
HCCIIEZIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSIM;

e (opMHpoOBaHHE HAYYHOTO MUPOBO33PEHHUSI KaK pe3yJibTaTa U3yueHHUs: OCHOB
CTpOEHHUs MaTepuu U GyHAaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opmupoBaHHEe YMEHHMI OOBSICHATH SBJIEHUS C HCIOJIb30BAaHUEM
(Gu3NYECKUX 3HAHUI U HAYYHBIX I0KA3aTeIIbCTB;

e (dopmupoBaHHE MPEACTABICHUN O POIM (PU3UKU IS Pa3BUTHS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTkeHne 3TUX Lene oOecreynBaeTCsl peluieHHeM CIeAYIOUIX 3a1ad B

mpoiiecce u3yueHus Kypca GU3NKy Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHUs:



e MPHOOpPETEHUE CUCTEMBI 3HAHUM 00 001X PUZUIECKUX 3aKOHOMEPHOCTSIX,
3aKOHax, TEOpHsX, BKIOYAs  MEXaHUKY, MOJEKYJSpHYI0 (QU3UKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

e (opmHupoBaHME YMEHMH NPUMEHATH TEOPETHUUYECKUE 3HAHUS UL
OOBsiCHEHUsI (PU3UYECKUX SBJICHUM B TMPUPOJAE U A NPUHATHA
MIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS pa3IUYHBIX 3a/7ad C SBHO 3aJaHHOUN
¢usznyeckoil MoneNbIo, 3a1ad, MOAPa3yMEBAIONIMX CaMOCTOATEIbHOE
co3ianue (HU3MIECKON MOJIENH, aICKBaTHON yCIIOBUSM 3a/1auH;

e IOHMMAaHHME (U3MYECKUX OCHOB M MPHUHIUIOB JEHCTBHUS TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, X BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJICHUE METOJAMU CAMOCTOSTEIHLHOTO IJIAHUPOBAHUS U TPOBEIACHHUS
¢u3nYECKUX HKCIIEPUMEHTOB, aHAlM3a W HHTEPHpPETaluu HH(pOpMAaIHH,
OTIpe/IeNICHUs IOCTOBEPHOCTHU MOJYUYEHHOTO Pe3yJbTara;

e CO3J]aHME YCJIOBUM I Pa3BUTHS YMEHHUM NMPOEKTHO-HUCCIEI0BATEIbCKOM,
TBOPYECKOU J1€ATEIBHOCTH.

Ha uzyuenue ¢usuku (0a30BbIl ypOBEHb) Ha YpPOBHE CpPEIHEro OOILEro
obOpazoBanust otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HeJIeNIO), B
11 xmacce — 68 vacos (2 yaca B HeJleIiO).

[Ipennaraemeiii B mporpamMMe 1o (U3HKE TMEpedYeHb Ja0OpaTOPHBIX U
IOPAaKTUYECKUX paboOT SBIAETCA PEKOMEHJOBAHHBIM, YYMTEIb [EJNaeT BBIOOP
NOpOBEACHUS J1a0OpaTOPHBIX pPAOOT M OMBITOB € YYETOM HWHAMBHUIYaJIbHBIX
0COOEHHOCTEH 00yYarOIUXCS.



COILEPKAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. ®u3nka v MeTOAbI HAY4YHOI'0 MIO3HAHUS

®u3uka — Hayka o npupone. HayuHbie mMeTONBI NO3HAHUSA OKPYKAKOLIETO
Mupa. Posb 3xcriepuMeHTa 1 TEOpUU B IPOLIECCE MMO3HAHUS TPUPOIbL. DKCIEPUMEHT
B (pusuke.

MonennpoBanue (U3NYECKUX SIBJIEHUM M mpoleccoB. HayuHble THmoTessl.
duzuveckue 3aKOHBI U TEOPHUH. | paHHIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponb u mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTHHBI
MUpa, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple U UUDPPOBBIE H3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKeHHEe. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUXKEHMS.
Cucrema orcuéra. Tpaekropus.

[lepemernienue, CKOpPOCTh (CpeHSSI CKOPOCTh, MTHOBEHHAasi CKOPOCTH) M
YCKOPEHHE MATepUAIbHOM TOYKH, MX MPOCKIHUM HAa OCH CHUCTEMBI KOOPAMHAT.
CroxeHne nepeMenieHui 1 CI0KEeHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsAMOJIMHEHHOE nBrkeHue. ['paduku
3aBUCHUMOCTH KOOPAHWHAT, CKOPOCTH, YCKOpPEHHUs, IYTH U NEPEMELICHUS
MaTepuaibHOW TOYKUA OT BPEMEHH.

CBobOosHOE TazieHre. Y CKOpeHre CBOOOIHOTO TaIeHUs.

Kpuonunennoe npuxenue. J{BrukeHne MaTEpUaIbHON TOUKH IIOOKPYKHOCTH
C MOCTOSIHHOW MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JIMHEWHAs CKOPOCTb.
ITepuon u yactora obpatieHus. LlenTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBUKCHUE CHAPSIOB, LICTIHBIC U pEeMEHHBIC TIEPEIayuH.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCYETA, WIUTIOCTpAIUs KMHEMAaTUUECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeobpazoBanue IBMXEHUM C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B pa3peKEHHOM MMPOCTPAHCTBE.

HabGnronenue nBuxeHus tena, OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOTHOTO MaeHUS.

Hanpasnenue ckopocTH pu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomuol

N3yyeHne HEpaBHOMEPHOTO JABUKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLICHHUS MEXIAY NyTSAMH, MNPONUIAECHHBIMU TEJIOM 3a
MOCJIENOBATEIbHBIE PAaBHBIE MPOMEXKYTKH BpPEMEHU TMPHU PaBHOYCKOPEHHOM
JIBHKEHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHune NBMKEHHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenune nBmxeHus Tena, OpoieHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['anmunes. IlepBeit  3akoH  HproToHa.
NuepuuanbHpie CUCTEMBI OTCUETA.

Macca rena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa miist
MaTepuaabHOU TOUku. Tpernil 3akoH HproTOHA 1151 MaTepuaibHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsbkectu. IlepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (okosi, CKoyibxeHus1, kaueHust). Cuia tperust. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbKEHUS U cujia TpeHus nokos. Koadduiment tpenus.
Cuita conpOTUBIICHUS IPY IBUKEHUHU TEJIA B )KUJIKOCTH WM rase.

[TocTynarenbHOE U BpalaTeabHOE JBMKEHUE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauleHus. llmeuo cumbl. YcnoBus
paBHOBECUS TBEPIOIO TEA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHHUE: IOAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepIuu.

CpaBHeHHE Macc B3aUMO/JICUCTBYIOIIUX TEJL.

Bropoii 3akoH HeroToHA.

N3mepenue cu.

Crnoxxenue cui.

3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT JiepopMaIiuu.

HesecomocTts. Bec Tena npu yckOpeHHOM noabEME U AJCHUH.

CpaBHeHUE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIBKEHUS.

VYcnoBust paBHOBECHS TBEPIOTO Tesna. Buibl paBHOBECHS.

Vuenuueckuii akcnepumenm, nabopamopmsvie pabomol

N3ydenne aBmkeHUs OpycKa Mo HAKJIOHHOM MIIOCKOCTH.



Uccnenoanne 3aBUCUMOCTH CUJI YIPYTrOCTH, BOZHUKAIOUIUX B MPYXKUHE U
PE3MHOBOM 00pasiie, OT uX AehopMariii.

UccnegoBanne yciloBHM pPaBHOBECUS TBEPJAOrO TeENa, HMMEKOUIET0 OCh
BpAILICHHUS.

Tema 3. 3aKkoHbl coxpanenus 6 mexaHuke

Nmnynbc mMaTtepuaibHOM TOYKM (TE€a), CUCTEMbl MATEPHAIbHBIX TOYEK.

NmMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUS HUMITYJIbCA.
PeakTnBHOE NBUKEHUE.

Pa6Gora cuibl. MOIITHOCTE CHUJIBL.

Kunernueckass sHeprus MarepuaibHOM Touku. Teopema 00 HM3MEHEHUU
KUHETUYECKOU IHEPTUU.

[TorenunanbHas SHEprusl. [TorenunanbHas SHEprus YIIPYTO
nedopMupoBaHHOM NPY>KUHBL. [loTeHITMATBHAS YHEPTHS TEa BOJIM3U MOBEPXHOCTH
3emMin.

[loreHuuanbHple M HENOTECHUHUAIBHBIE  CHIIBL. CBs3b  paboOTHI
HEMOTEHIHAIBHBIX CHJI C ”3BMEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHSI MEXAHUYECKON IHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckre yCTpOMCTBA M NMPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIED,
MPYKUHHBIN HUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexon MOTEHIIUATEHOM SHEPTUN B KWHETUYECKYIO U OOPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3ydenune abCOIIOTHO HEYNPYTOTO yapa ¢ MOMOIIBI0 JABYX OJMHAKOBBIX
HUTSIHBIX MassTHUKOB.

UccnenoBanue cBsizM pabOThl CUJIbI C U3MEHEHUEM MEXaHUYECKON SHEpruu
TeJla Ha TPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoJiekyasipHasi Gu3MKa M TEPMOJANHAMHUKA
Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIC TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. uddysus. Xapakrep IBIKCHHS U
B3aUMOJICMCTBUSL YacTUL BellecTBa. Mojaenu CTpOeHUs ra3oB, KUIAKOCTEU H
TBEPJIBIX TEJ U 0OBSICHEHHE CBOMCTB BEIllECTBA HA OCHOBE ITUX Mojeliei. Macca u
pa3Mepbl MoJiekyl. KonnuectBo BemecTBa. [loctosanas ABoraapo.

TermnoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkama temmneparyp
Llenscus.



Mopens  upeanpHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpPUM HACAIbHOrO rasza. AOCONIOTHAs TeMIeparypa Kak Mepa
CpeaHEN KHWHETHUYECKOM SHEPruM TEIJIOBOTO ABWKEHMS dvactul rasa. Illkana
temneparyp KensBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akon JlanbroHa. M3omporiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe MpencTaBIeHUE H3OMPOIECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHu4yeckre yCTpPOCTBA U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomeTtp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BEIIECTBA, (QoTorpadpuu
MOJIEKYJI OPTAaHUYECKUX COCTUHECHUM.

OmnbiTel 0 1D PY3UH KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita ITepHa.

OnbITHI, JIOKa3bIBAOIINE CYIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aMMOJECHCTBUA.

Mogens, WIUTIOCTPUpPYIOIIas IPUPO1y AABICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHUS HACAIBHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

Onpenenenrue Macchl BO31yXa B KIIACCHOM KOMHATE€ HA OCHOBE U3MEPEHUU
00BbEMa KOMHATHI, TABJICHHS M TEMIIEPATypPhl BO3/IyXa B HEM.

HccnepoBanue 3aBUCUMOCTH MEXAY NTapaMEeTPAMH COCTOSIHUSI Pa3peKeHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuxku

TepMmonnHamuueckass cucrema. BHYTpeHHssI SHEpPrusi TEPMOJIMHAMUYECKOU
CUCTEMBI U cIoCOObI €€ n3MeHeHus. KonnuecTBo TemIoThl U pabota. BHyTpeHHsIs
SHEPrus  OAHOATOMHOTO  HWACAJIbHOrO  raza. Buabl  Teruionepeaayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3JTyYeHHE. Y IeJIbHAs TEMIOEMKOCTh BEILECTBA.
KonnuecTBo TEIIOTH NpH TETIONEepeaye.

[Tonsatue 00 amguabaTHOM mporecce. llepBbiii 3aKOH TEPMOJAMHAMUKH.
[IpumeHeHue mnepBOro 3akoHa TEPMOJMHAMHUKH K H3ompoleccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoamHamuku. HeoOpatumocTh mpoieccoB B TPUPOJIE.

TerutoBele mMamuHbL. [[pUHIKNBI IENCTBUS TEIUIOBBIX MAIIWH.
[IpeoOpazoBanust sHEpruu B TEIUIOBBIX MamnHax. KoadduuueHt mnose3Horo
nevictBusi TerioBod MamuHbl. [{ukn KapHo u ero ko3puuMEHT MOJIE3HOro
JEUCTBUA. DKOJIOTHYECKUE TPOOIEMBbI TEII0IHEPTE€TUKHU.



TexHuyeckne yCTpOHCTBA M MOPAKTUYECKOE MPUMEHEHHUE: JBUraTeib
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOJUIbHUK, KOHTUIIUOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH SHEpPrUM Tella MPU COBEPIICHUH PAOOTHI: BBUIET
MpoOKM W3 OYTBUIKM TIOJA JCHCTBHEM CXKAaTOTO BO3ayXa, HarpeBanwe >¢upa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUICOIEMOHCTpAIIHS).

N3MeHeHune BHyTpeHHEN SHEPTUM (TeMIepaTyphl) Tella P TeIuionepeaye.

OmeIT TO aamabaTHOMYy pACIIMPEHUIO BO3AyXa (OMBIT € BO3AYLIHBIM
OTHUBOM).

Mopenu mapoBoil TypOHWHBI, ABUTATENISI BHYTPEHHETO CTOPAHMUSI, PEAKTHBHOTO
JBUTATEIIA.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Aepecammusie cocmoanusn eeutecmea. Dazosvie nepexoont

[TapooOpazoBanue u KoHjeHcarusi. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENIbHAS BJIQXHOCTh Bo3Ayxa. HaceimeHHwli mnap. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUIICHUS OT 1aBJICHUSI.

TBépnoe Teno. Kpucrainmuyeckue u amopdHbie Tena. AHU30TPOIHUS CBOWCTB
kpuctaiuioB. JKuakue xpucrauipl. CoBpemMeHHble MaTtepuansl. [lnaBinenue wu
KpUCTaJUIU3alus. Y ieJibHas TerioTa miasieHus. Cyoaumarnus.

YpaBHeHUE TEMIOBOTO OanaHca.

TexHu4yeckre yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUH MOIYUYECHHUS] COBPEMEHHBIX MAaTEpHAJIOB, B
TOM YHUCJIE HAaHOMAaTepUaJiOB, U HAHOTEXHOJIOTHHU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenue nmpu NOHM>KEHHOM J1aBJICHUU.

Crioco0Obl M3MepEeHUs BIAXKHOCTH.

HaOntonenue HarpeBaHus U MIABJICHUS KPUCTAITMYECKOTO BEIIECTRA.

JleMoHcTpalusi KpucTasjioB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenre OTHOCUTENBHOM BIIAXKHOCTH BO3AYyXa.

Pa3zpnes 4. DnekTpoguHAMHUKA
Tema 1. dnekmpocmamuka
OneKTpu3aums Tell. OJEKTpUYeCKu 3apsia. /JlBa BuAa dIEKTPUUYECKUX
3apAnoB. IIpOBOJHUKH, IUANEKTPUKHA W IOJYIPOBOJHUKH. 3aKOH COXPaHEHHUS
ANEKTPUYECKOrO0 3apsijaa.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueyHsbli 3eKTpUUecKuil 3aps.
Onektpuueckoe nojie. Hanpsoxk€HHOCTD anekTpudeckoro moss. [IpuHomn



CYHNEPIIO3ULMH 3JIEKTPUUYECKUX MoJied. JIMHUM HanpsyKEHHOCTH 3JIEKTPHYECKOTO
HOJISL.

Pabota cun anektpocratuyeckoro nosis. [lorennuan. Pa3HocTs NOTEHITMATIOB.
IIpOBOOHMKM M JOMAIEKTPUKH B DJIEKTPOCTATUYECKOM IToje. JlMdmeKkTpuueckas
POHUIIAEMOCTb.

OnexktpoémkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IJIIOCKOT0 KOHIEHCATOPA.
DHeprus 3apsHLKEHHOT0 KOHJIEHCATOopA.

TexHu4yeckne yCTpOMCTBA M INPAKTUYECKOE IPHUMEHEHHUE: DIIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTATUYECKAasl 3allUTa, 3a3€MIICHHE BJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPYWUHBIA IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO ¥ NPUHIUIT ACUCTBHS DJIEKTPOMETPA.

B3auMopenicTBre HARIEKTPU30BAHHBIX TET.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

IIpOBOTHHKH B JIEKTPOCTATUYECKOM IOJIE.

DnexkTpocTaTuyecKas 3aIuTa.

JIMDAEKTPUKH B DJIEKTPOCTATUIECKOM ITOJIE.

3aBUCHUMOCTBh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAIU
IJTACTHH, PACCTOSHUSI MEXAY HUMH U TUDJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenne 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. [locmosannwtii nekmpuyeckuit mok. Toxu ¢ paziuunvix cpedax

DJIEKTPUYECKUM TOK. YCIIOBUSI CYLIECTBOBAHUS DIECKTPUUYECKOIO TOKA.
Uctounuku Toka. Cuna Toka. [TocTosSIHHBIN TOK.

Hanpsikenune. 3akon OMa 17151 yyacTKa LUEnH.

DJIEKTPUYECKOE COINPOTUBIIEHUE. Y AECNBHOE COINPOTUBJIECHUE BELIECTBA.
ITocnenoBarenbHOE, NapaJUIEIbHOE, CMEIIAHHOE COETMHEHUE TIPOBOTHUKOB.

Pabota oanektpuueckoro Toka. 3akoH Jlxoyns—Jlennma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYILAS CUJIa U BHYTPEHHEE COITPOTUBIICHUE HCTOYHHUKA TOKA.
3axoH Oma Jj1s1 TOJTHOM (3aMKHYTOM) AJeKTpruuecKon 1enu. KopoTkoe 3aMbIKaHUe.

OJIEKTpOHHAs  NPOBOJAMMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeEMITEpaTypbl. CBEPXIIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYyYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHass U OpyUMecHass  MPOBOJAUMOCTH
noJynpoBoIHUKOB. CBolicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DONeKTpuYecknid TOK B  pacTBOpax H  paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS AUCCOLMALINSL. DIEKTPOJIN3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTENbHBIN
pa3psan. Momuus. [Inazma.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: aMIepMeTp,
BOJITMETpP, PEOCTaT, HCTOYHUKU TOKA, JJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH U0/,
TEPMUCTOPHI U (POTOPE3IUCTOPHI, MOTYTIPOBOTHUKOBBIN TNO/, raJbBaHUKA.

Jlemoncmpayuu

N3Mepenue cuiibl TOKa U HaAPsHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS [IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIA/IN TTONIEPEYHOTO CEYEHHUs M MaTepuaa.

CmenanHOE COeTMHEHUE TIPOBOTHUKOB.

[Ipsmoe wu3MepeHHe SIEKTPOJABMXKYIIEH cuibl. KOpoTkoe 3ambIKaHue
raJbBaHUYECKOTO PJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUSI.

3aBUCHUMOCTh CONPOTUBIICHUS] METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

NckpoBoit paspsa ¥ IPOBOJAUMOCTb BO3IyXA.

OaHOCTOPOHHSISI NPOBOAMMOCTbD TUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomol

N3yueHne CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3MepeHne 3JIeKTPOABUKYIIEH CUJIbI MCTOYHUKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6nronenue snekrponusa.

MeknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCylIECTBISIETCA C
YYETOM COAEPXKATENbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMONIOTHH, XUMUH, Teorpa(ru U TEXHOJIOTHH.

Meoswcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3yYEHHEM METOAOB HAy4YHOIO
MO3HAHUS: SIBIICHWE, HAay4yHBIM (akT, rumore3a, Quznueckas BeTUYWHA, 3aKOH,
TEOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3BMEPEHUE.

Mamemamuxa: penieHue CUCTEMbI YpaBHEHUH, TMHEHAs QyHKIUs, Tapadoa,
runepOona, ux rpaduKkd M CBOWCTBA, TPUTOHOMETPUUYECKHE (DYHKIIUU: CHHYC,
KOCUHYC, TaHI€HC, KOTAHITE€HC, OCHOBHOE TPHUIOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMH Ha OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEMJI000MEH JKUBBIX OPTraHU3MOB (BUIBI TEIUIONEPEIayu, TEIJIOBOEC PaBHOBECHE),
AIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MacCa, TEIUIOBBIE CBOMCTBA TBEPABIX TEII, KUIAKOCTEN U



ra3oB, 3JICKTPUUYECKHE CBOMCTBA METAJLIOB, 3JIEKTPOJMTHYECKAs JIUCCOLMALNSA,
raJibBaHUKA.

l'eoepagusa: BnaxXHOCTb BO3/lyXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHe IBUKEHUU C HMCHOJIH30BAHHEM MEXaHU3MOB,
y4€T TpEHUsT B TEXHHUKE, MOJIIMIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHCHHS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JpYrue), ABUTATE]Ib BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOW XOJIOJAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUS] COBPEMEHHBIX MAaTe€puaioB, B TOM YHCIE€ HAHOMATEpPHAIOB, H
HAaHOTEXHOJIOTUH, 3JEKTPOCTATHYECKAs 3alllMTa, 3a3€MIICHHE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTpYWHBIN MIPUHTED, AIIEKTPOHArpEBATEIbHbBIE IpuOOpHI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, raJIbBAHUKA.

11 KIACC

Pa3zneu 4. DyiekTpoguHAMHUKA

Tema 3. Maznummnoe none. I1eKmMpPOMAZHUMHAA UHOYKUUSA

IlocrossHHBIE ~ MarHuThl.  B3auMOAECHCTBHE  IOCTOSHHBIX ~ MAarHUTOB.
MaruntHoe mnone. Bektop MarHuTHOM WHAYyKIMH. [IpuHIMI cynepno3unuu
MAarHATHBIX NOJIeW. JIMHUM MarHUTHOM WHAYKUMH. KapThHA NWHWANM MarHATHOU
MHIYKIUH T0JI1 TOCTOSIHHBIX MArHATOB.

MarautHoe 1OJIE NPOBOJHMKA € TOKOM. KapTuHa nMHMI WHIYyKOWAN
MAarHuTHOI'O IOJIA JUIMHHOIO IIPSAMOIO IPOBOJHHMKA U 3aMKHYTOI'O KOJIBLIEBOI'O
MMPOBOAHMUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpoOBOIHUKOB €
TOKOM.

Cuna AmMnepa, €€ MOIyJib U HAITPABJICHUE.

Cuina Jlopenua, €€ MOJlyJIb U HarpaBiieHUe. J[BUKEHHE 3apsSy)KEHHOW YaCTULIbI
B OJJHOPOJHOM MarHuTHOM MoJje. PadoTa cuisl Jlopenna.

SBneHHE DNEKTPOMArHUTHOM MHAYKOMU. [IOTOK BekTOpa MAarHUTHOU
UHAYKOUU. OJEKTPOABIKYIIAs CHUJAa HWHAYKLOUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe anexkTpruueckoe Imose. OJEKTPOABHXKYINAs CUja HHAYKUUU B
MTPOBOAHUKE, IBUKYILIEMCS TOCTYNATEIBHO B OTHOPOAHOM MarHuTHOM IIOJIE.

IIpaBuio Jlenua.

NHOyKTUBHOCTh.  SIBJIEHME CAMOMHIYKUMH. OJIEKTPOABMXKYINAs CHJIA
CaMOWHIYKIIUH.

DHeprusi MAarHUTHOTO TTOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHHE: IIOCTOSIHHBIE
MAarHMTHI, DJEKTPOMATHUTHI, DJIEKTPOJBUIATENb, YCKOPUTEIM JJIEMEHTAPHBIX
YaCTHUL, NHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmnbIT OpcTena.

OTKJIIOHEHHE SJIEKTPOHHOTO ITy4YKa MATHUTHBIM TOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TTOJISL.

B3anmoneiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cunbl JIOpeHIIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue 3JIEKTPOMAarHUTHOW WH]TyKLIHH.

IIpaBuio Jlenna.

3aBUCUMOCTh 3JIEKTPOJABIKYILIEH CUJIbl MHIYKIHU OT CKOPOCTH W3MEHEHHS
MarHuTHOT'O TIOTOKA.

SIBneHue caMOUHIyKLHH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yueHrne MarHuTHOTO IMOJISI KaTYIIKH C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSHHOTO MarHUTa HA PAMKY C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW MHTYKIIMH.

Pa3nen 5. Kore6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMazHUMHbLE KONEOAHUA

KonebarensHasts  cucrema. (CBoOOgHBIE  MEXaHUYECKHE  KOJIEOAHUS.
["apmonnueckue kxonebanus. Ilepuon, gacrora, aMmMTyaa U Qaza KoJeOaHUH.
[IpyXuHHBIA MasATHUK. MaTteMaTU4eCKUN MAsTHUK. YPaBHEHHUE TapMOHUYECKHUX
konebanuil. [IpeBpanienue 3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSIX.

Koneb6arenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
UCAJTLHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTusi MEXIy MEXaHUYECKUMH U
ANEKTPOMATHUTHBIMU KoJieOaHussMU. Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTUU B UJEATBHOM KOJIE0ATEIbHOM KOHTYPE.

[IpencraBieHue o 3aTyxaroUmx KojeOaHUsAX. BoIHYKIEHHbIE MEXaHUYECKUE
kosiebanus. Pezonanc. BoiHyK€HHbBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHUsI.

Ilepemennbiii  Tok. CuUHyCOMAANbHBIII TEPEMEHHBIM TOK. MONIHOCTh
MEPEMEHHOT0 TOKAa. AMIUIMTYJIHOE M JACHCTBYIOLIEE 3HAYEHHE CHJIbl TOKa U
HaIpsKEHUS.

Tpanchopmarop. IIpousBoACTBO, Tepeaadya U MOTPEOICHUE AICKTPUUECKON
SHEPIrUU. DKOJIOTMUECKUE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCIIOJI30BAHUS JIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HMU.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKUN
3BOHOK, T'€HEpaTOp MEPEMEHHOr0 TOKa, JUHUU JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoJjieOaTeabHOW CHUCTEMbI (MPY>KUHHBIA WIH
MaTeMaTUYECKUIl MASTHHK).



Hab6nronenue 3aTtyxarmmx KojaeOaHmii.

HccnenoBanue CBOMCTB BEIHYKACHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CB0OOTHBIE JIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuminorpaMmsl (3aBUCUMOCTH CUJIBI TOKA M HAMPSHKEHUSI OT BPEMEHU) ISt
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc mnpu mocnemoBaTENbHOM COSAWHEHUH PE3UCTOpPA, KaTyIIKH
WHJIYKTUBHOCTH U KOHJIEHCATOPA.

Mojiesib TMHUM 3JIEKTPOIIEPEIAUuH.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomol

HccnepoBanue 3aBUCMMOCTH NEPHOJA MAJbIX KOJIEOAHUM Ipy3a HA HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnenoBanne nepeMEeHHOTO TOKA B IIEMH U3 MOCJIEA0BATEIBHO COSTUHEHHBIX
KOHJICHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 0JIHbL

MexaHnuecknue BOJHBI, yciaoBus pacnpoctpaneHus. llepumon. CxopocThb
pacnpoCTpaHEeHHs] W JJIMHA BOJHBL [lomepedHble W MOPOJOJIBHBIE BOJIHBIL.
Nutepdepentus u audpaxiiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'pomkocTh 3Byka. Beicora ToHa. TemOp 3Byka.

DIJIEKTPOMATHUTHBIE BOJIHBI. Y CJIOBUSI U3JIYUYECHUS SJICKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexkrpomarautHon BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MpesIoMJICHUE, ToJisipu3anusi, 1udpaxuus,
unTepdepenius. CKOpoCcTh IEKTPOMATHUTHBIX BOJIH.

[IIkana 3ME€KTPOMArHUTHBIX BOJIH. [[puMeHEeHUEe 3IEeKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3M U TENIEBUICHUA. Pagunonokanusi.

DIJIEKTPOMArHUTHOE 3arpsI3HEHNE OKPYIKAIOIIEH CPEbI.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MY3bIKAJIbHBIC
UHCTPYMEHTHI, YJIbTPa3BYKOBas AUArHOCTMKA B TEXHUKE M MEIMIIMHE, paaap,
paauonpuéMHUK, TeIeBU30p, aHTeHHa, Teneon, CBU-neus.

Jlemoncmpayuu

OGpa3oBaHue U pacpoCTpaHEHUE MOMEPEYHBIX U MPOI0IHHBIX BOJIH.

KoneOmromieecs Te10 kKak HICTOYHUK 3BYKa.

HabGnronenue orpakeHus: 1 MPeIOMIICHUSI MEXaHUYECKUX BOJTH.

Habmronenue uatepdepeHiinu u Audpakiiuu MEXaHuIECKUX BOJTH.

3BYKOBO pE30HaHC.

HabGnronenue cBsizu TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTMTYJIOU U
94acCTOTOM KOJIeOaHMUIA.



HccnenoBanne  CBOMCTB — JJIEKTPOMATHUTHBIX — BOJIH: OTpakCHHUE,
npesioMJIeHUE, Moaspu3anus, 1udpakius, uHTepdepeHus.

Tema 3. Onmuxka

I'eomerpuueckass ontuka. IIpsMonnHENHHOE pacnpoCcTpaHEHHWE CBETa B
OHOpOIHOM cpene. JIyd cBeta. TOUEUHBIN HCTOYHHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n3zoOpaxkeHui B
IIJIOCKOM 3€pKaje.

[Ipenominenue cBeta. 3akOHBI MPETOMIICHUSI CBeTa. AOCOTIOTHBIN MTOKa3aTellb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yrojg MOJHOrO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus ceeta. CiioxHbIi cocTaB Oenoro cseta. L[Ber.

Cobuparomiue u paccenBaroiue JuH3bl. ToHKas muH3a. POKYyCHOEPACCTOSTHUE
U ONTHYECKas Cuiia TOHKOU JuH3bL. [locTpoeHue n3o0pakeHuil B coOMparonmx u
pacceuBarommx JInH3axX. PopMysia TOHKOU JIMH3BL. Y BEJIMUYEHUE, JaBAEMOE JIMH3O0M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HWurepdepenius cBera. KorepeHTHbIE HCTOYHHKHU.
VY cnoBust HaOIIOICHUSI MAKCUMYMOB U MUHUMYMOB B HHTEP(hEPEHIIMOHHOMKAPTHUHE
OT JIByX CHH(]a3HBIX KOT€PEHTHBIX HICTOUHUKOB.

HNudpakuusa cBera. JudpakiuonHas pemérka. YCIOBUE HaOIIOJCHUS
[JIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHWE: OYKH, JyIa,
doToamnmapar, TPOEKIIMOHHBINA armapaT, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIMOHHAS PEIIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE pacnpOCTPaHEHUE, OTPAXKECHHE U TMPEIOMIICHHE CBETa.
OnTtuyeckue npuOOpsI.

[TosmHOE BHYyTpEeHHEE OTpaxkeHue. Mojienb CBETOBOA.

WccnenoBanue cBOMCTB M300paXKeHUH B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune naTepdepeHIny cBeTa.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tosmyyenue cnekTpa ¢ MOMOILBIO TPU3MBI.

[Tonyuyenue cnekTpa ¢ TOMOLIbIO TU(PAKIIMOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol



N3mepenune nokasaresns npeoMIICHUs CTEKIIA.
UccnenoBanue cBONCTB M300paKEHUM B JTNH3aX.
Habmronenue aucnepcuu cBera.

Pa3znen 6. OcHOBBI crieMAIbLHON TEOPUHM OTHOCHTEIBLHOCTH
I'pasuIbl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. [[oCcTyaTe! crienuanbHON
TEOPUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOJYJS CKOPOCTH CBETA B BAKYYME,
IPUHLIMI OTHOCUTEIBHOCTH DWHINTEHHA.
OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHHU M COKpAllCHUE
JUIMHBI.
DHeprus U UMITyJIbC PEASTUBUCTCKON YaCTHIIBI.

CBs13b Macchl € SHEPruer U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIBI. JHEPTHUA
TIOKOSI.

Pa3znen 7. KBanroBasi pusuka

Tema 1. Inemenmut K6anmMoeoi ONMUKU

®otonbl. opmyna [1nanka cBs3u 3Heprun GOTOHA C €r0 YaCTOTOW. DHEPrus
Y UMITyJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gporodrpdexra. OnwiTel A. I'. CroneroBa. 3aKOHBI
dotoadpdexra. YpaBHenue DuHmTeitHa 11 hoTodaddexra. «KpacHas rpaHunar
dboToaddexra.

JlaBnenue ceera. OnbiThl 1. H. Jlebenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue YCTpONCTBAa M MNPAKTUUYECKOE TNPUMEHEHHE: (POTORIEMEHT,
(doTogaTUMK, COJIHEUHAasl ObaTapesi, CBETOJIUO.

Jlemoncmpayuu

®o103((heKT Ha yCTAaHOBKE C LIMHKOBOW MJIACTUHOM.

Uccnenosanue 3akoHoB BHEMHETO (GoTodhDeKTa.

CBeToauosn.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnwiTel Pesepdopaa mo paccessHuio o -4acTHIL.
[Imanerapuas mopmens aroma. Ilocrymater bopa. M3nydenwe w morniouieHwue
(GOTOHOB MpU MEpexoje aToMa C OAHOTO YpPOBHS JSHEPruuM Ha Apyrou. Bumw
cnekTpoB. CIIEKTp ypOBHEHN 3HEPrUU aTOMa BOJIOPOJA.

BonnoBele cBoiicTBa yactuu. Bonnsl ne bpoinsa. KopnyckynsspHo-BOIHOBOM
IyaJIu3M.

CnoHTaHHOE U BBIHY>XKICHHOC U3JIYUYCHHC.

TexHuueckre yCTPOMCTBA U NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPabHbIN
aHanu3 (CEKTPOCKOM), Ja3ep, KBAaHTOBBIA KOMIBIOTED.



Jlemoncmpayuu

Monens onbita Pesepdopna.

Onpenenenue JIMHBI BOJHEI JIa3epa.

Hab6nronenue nuHelyaThiX CIEKTPOB U3ITyYSHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

Habmronenue nuHe4aToro cekrpa.

Tema 3. Amomnoe s0po

OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXXHOCTh CTpoeHUsl sjpa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pezepdop/ia no onpeneneHnto cocraBa paiuoakTUBHOTO
w3nydenus.  CoiictBa  anbda-,  Oera-, raMMa-u3iaydeHus.  BrausiHue
PaaMOAaKTUBHOCTHU HA KUBBIE OPraHU3MBI.

OTtkpeiTHE TpoTOHA W HeWTpoHa. Hykionnas mognens siipa [eiizeHOepra—
NBanenko. 3apsn saapa. MaccoBoe uucio siapa. M30Tonsl.

Anbda-pacnaa. OIEKTPOHHBIM U TO3UTPOHHBIA Oera-pacnajn. [‘amma-
U3Jly4yeHue. 3aKOH PaJuOaKTUBHOIO pacmaja.

DHeprus CBs3M HYKJIOHOB B sijipe. Anepubie cuibl. Jlegekt macchl spa.

SnepHble peakunu. JleneHue U CUHTES sIIep.

Anepnsiii peaktop. Tepmosiaepubiii cuHTe3. [IpoOnemMbl U HEPCHEKTUBHI
AIEPHON YHEPIETUKHU. DKOJIOTUUECKNE ACTIEKTHI SIAEPHON YHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.

Mertoabl HAOJIIOICHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalIbHbIE B3auMoieicTBUs. EMUHCTBO (u3nueckoii KapTUHBI MUpA.

TexHuueckne yCTpOMCTBAa U MPAKTUYECKOE NMPUMEHEHHUE: TI03UMETP, KaMmepa
Buiibcona, simepHbIit peakTop, aToMHas 6omoa.

Jlemoncmpayuu

Cu€TurK HOHU3UPYIOLIMX YACTHII.

Yuenuueckuu sxcnepumenm, nabopamopmsvie pabomul

Uccnenoanue TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. DineMeHTHI ACTPOHOMUM U ACTPOPU3UKHU

DTarnbl pa3BUTHSI acTpoHOMUU. [IpuKkiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Be3qusi, sipKue 3BE3NBI, TUIAHETHI, UX BUAUMOE
JIBHOKCHHE.

ConHeuHas cucteMa.

Connne. ConHeuyHass akTUBHOCTh. McrtouHuk sHepruyd CoJiHIIA M 3BE3.
3BE31bI, X OCHOBHBIE XapaKTEPUCTUKHU. J[narpamma «CHEKTpajbHBIM KIacc —
CBETUMOCTB». 3BE3/bI TJIABHOM IIOCJIEIOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTB» JJIsI 3BE3] IIIaBHOM ITOCIIEI0OBATENLHOCTH. BHYTpeHHEE CTpoeHNe



3BE311. COBpEMEHHBIE MPEJACTABICHUS O MPOUCXOXKACHUHU U 3Bodtounn CoJHLA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunstii [lyte — Hama ['anaktuka. [lonoxxenune m aBuwxenue ConHia B
INanaktuke. Tunel ranaktuk. Pagnoranaktuky m kBasapsl. UEpHBIE ABIPHI B AApax
TJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa066:ma. Pazberanue rajakTuk.
Teopus bonbmoro B3peiBa. PenmnkroBoe nsimydyeHue.

Macmrabnas crpyktypa Beenennoit. MeTaranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMMH.

Yuenuueckue nabnooenus

Habmonenust HEeBOOPY>KEHHBIM TJIa30M C MCIOJB30BAaHUEM KOMIIBIOTEPHBIX
MIPUWIOKEHUH I ONPEAEIICHUS MOJI0KEHN HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3us1 CEBEPHOIO MOMYIIAPHS U IPKHUE 3BE3/BI.

HabGnronenus B reneckon JIynsl, mianer, Muneunoro IlyTu.

O0o0maronee NOBTOPEHUE

Ponp ¢u3uku M acTpOHOMHMM B SKOHOMHMUYECKOH, TEXHOJOTHYECKOH,
COLIMAJIbHON M 3THYECKOM cepax AesTeIbHOCTH YEJIOBEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMHH B COBPEMEHHON HAay4YHOW KapTHUHE MUpPA, POJb (PU3NYECKON TEOpUH
B (pOpMHUPOBAHUU MPEACTABICHUH O (PU3UUECKOI KAPTUHE MUPA, MECTO (PU3UYECKOI
KapTUHBl MHUpa B OOIIEM psAOy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX
IIPEACTABICHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBSA3H

Nzyyenne kypca gusuku 0a3oBoro ypoBHs B 11 kiacce ocylecTBisieTcs ¢
y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€ C KypcaMH MaTeMaTHKH,
OMOJIOTUH, XUMUH, T€Orpa(ru U TEXHOJIOTHH.

Meoswcnpeomemnvie nonwsimusi, CBSI3aHHBbIE C M3yYEHHEM METOAOB HAy4YHOIO
MO3HAHUS: SIBJICHUE, HAay4yHbIM (haKT, rUmnoresa, (puanueckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, IKCIEPUMEHT, MOJIEITMPOBaHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CUCTEMBbl YpPAaBHEHUH, TPUTOHOMETPUYECKUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX NPOCKUHWH HA OCH KOOPAMHAT, CIO0KEHUE BEKTOPOB,
OPOU3BOAHBIE 3JEMEHTApHBIX (YHKUIUH, MNpPU3HAKK MOJ00US TPEYroJIbHUKOB,
oTmpeseeHUe TUIOMIAIN TIIOCKUX GUTYyp 1 00bhEMa Tell.

Buonocus: »nekTpuveckue SBIECHUS B JKUBOM Mpupoie, KoseOaTelbHbIE
IBWXXEHHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B )KUBOU NPUPOAE, AEHUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAINIMYECKAsT CTPYKTYpa TBEPIBIX
TEJI, MEXaHU3MbI 00pa30BaHUs KPUCTAINTMUECKON PEIETKH, CIIEKTPAIbHbBIN aHATH3.



T'eoepagpus: MarHUTHBIE TIOJTFOCA 3€MITH, 3JI€KH MAaTHUTHBIX Py, poTOChEMKA
36MHOM TOBEPXHOCTH, IPEACKA3AHNE 3EMIIETPSICEHU.

Texnonoeus: JNUHUU BJIEKTpOIEpeaady, TEHEpaTop IMEPEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIHMOHHAS TI€4b, pajap, PaauoONpUEMHUK, TEIEBU30DP,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA ammapar, BOJOKOHHAsl OMNTHKA,
coJiHeyHas OaTapes.



INIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne ydeOHOTO Tpenmera «®Du3mka» Ha YpPOBHE CPEIHETO OOIIETo
oOpazoBanusi (0a30BbIil YPOBEHB) MOJDKHO OOCCIEUHUTHh JOCTIDKCHHE CIIETYIOIINX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATHBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOEHUS Y4eOHOTro npeaMera « ODU3nKay AOJKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOMMXCA PYKOBOICTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEHW TMO3WIHEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHUX  YyOEXKIEHUH, COOTBETCTBYIOLIUX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONBITA U ONbITA ACSITEIBHOCTH B MPOIECCE PEATM3AMU OCHOBHBIX HAIPABJICHUN
BOCIIUTATENBLHOMN JEATEIBHOCTH, B TOM YHCIIEC B YaCTHU:

1) rpa;kaIaHCcKOro BOCIUTAHMS

c(hOpPMHUPOBAHHOCTh TPAXKAAHCKOU MO3UIIMN 00YUYAIOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCHICKOTO OOILIECTBA;

MPUHATHE  TPAJULIMOHHBIX  OOIIECYETOBEYECKUX T'YMAaHUCTUUYECKUX U
JNEMOKPATUYECKHUX IEHHOCTEW;

TOTOBHOCTbh BECTH COBMECTHYIO JEATEILHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3allNH;

YMEHUE B3aUMOJEHUCTBOBATH C COI[UAIbHBIMU MHCTUTYTAMHU B COOTBETCTBUU C
X QYHKIUSIMUA U HA3HAYCHUEM;

TFOTOBHOCTh K TYMaHUTapPHOU U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
MaTPUOTU3MA,;

[IECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CITOCOOHOCTH OIIEHMBATh CUTYAIMIO0 U TPUHUMATh OCO3HAHHbBIC PEIICHMUS,
OPHUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHUCJE B
NEATEIIbHOCTA YYEHOT0;

OCO3HaHME JIMYHOTO BKJIa/a B MOCTPOSCHNUE YCTOWYUBOTO OYIyIIIETO;

4) 3C¢TeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucylero (pUu3n4ecKoil Hayke;



5) TpyA0BOro BOCIUTAHMS :

MHTEpEC K pa3nuyHbIM cdepaMm MpodeccruoHaNIbHON NeATeNbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiel mpoQeccuu 1 peaan30BbIBaTh COOCTBEHHbBIC KU3HEHHbIC TUIAHbL;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHMIO B OOJIACTH
(GU3HKK HA IPOTSKEHUU BCEH KU3HH;

6) K0JIOTrNYeCKOTr0 BOCITUTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpPhI, OCO3HAHHE TJI0OATHEHOTO
XapaKTepa 3KOJOTUYECKHUX MPOOIIeEM;

IJTAHUPOBAHKE U OCYIIECTBICHUE JICUCTBUM B OKPYKAIOIIEH Cpelie HA OCHOBE
3HAHUA LIeJIEW YCTOMYMBOrO Pa3BUTHS YEIOBEUECTBA;

paclIMpEHre OMbITa ACATEIBHOCTH JKOJOTHUYECKOM HaIpaBICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUM 1O (PU3UKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHME LEHHOCTH HAYYHOW JAESTENbHOCTH, TOTOBHOCTH B MPOLECCE
M3y4yeHUs PU3NKHU OCYIIECTBISATH POEKTHYIO U UCCIEI0BATENBCKYIO AESATENbHOCTD
WHJUBUyaJIbHO U B TPYyIIIIE.

METAITPEAMETHBIE PE3YJIbTATbDI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE AeiiCTBHS
ba3oBble JJoruyeckue aeiicTBUSA:
CaMOCTOSITeTbHO  (hOpMyJIMpOBaTh M aKTyaIM3UpOBaTh  IMpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LENU ACATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHIKCHMS,
BBISIBJIATH  3aKOHOMEPHOCTM W MNPOTUBOPEYMSI B  PACCMaTPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarbiBaTh IJIaH pelieHUs MpoOJIeMbl ¢ YYETOM aHallu3a UMEIOLIUXCS
MaTEpPUAITBHBIX U HEMATEPHUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JIESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIAM, OLIEHUBATh PUCKH MOCIEACTBUIN AEATECIHbHOCTH;
KOOPJIMHUPOBAaTh ¥  BBHIMIOJIHATH pabOTy B  YCIOBHUSIX  peajbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATHUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciiegoBare/ibCKue JeHCTBUSA.
BJIAJIETh HAYYHOW TEPMUHOJOTUEHN, KIIFOUEBBIMU MOHATUAMU U METOJIAMHU
(puznyecKoil HayKu;



BIIAJICTh HAaBBIKAMHU y4€OHO-MCCIICIOBATEIHCKON M MPOEKTHOMN JESITEIBHOCTH
B 00siacTu (pu3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOHUCKY
METOJIOB pelIeHUs 3a/ad (PU3NYECKOTO COJEpKaHUsl, MPUMEHEHUIO Pa3IMYHBIX
METOJI0B MTO3HAHUS;

BJIQJICTh BHUJAAMHU JACSATEIBHOCTA IO TMOJYYEHUIO HOBOTO 3HAHWS, €ro
WHTEPIpPETANK, TPEOOPa30BaHUI0O W TMPUMCHEHHWIO B PAa3IMYHBIX y4YEOHBIX
CUTYaIMIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX TPOEKTOB B 00IacTH (PU3UKH;

BBISIBIIATh TMPUYUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHMsI, HAXOUTh apPTYMEHTHI JUTsI JOKa3aTeIhCTBAa CBOMX
YTBEPKJICHHUM, 3a/1aBaTh MapaMeTPhl U KPUTCPUH PEIIICHNUS,

aHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ pEUICHUS 3aJaud  pe3yJIbTaThl,
KPUTUYECKU OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCJIOBUSX;

CTaBUTh M (HOPMYJIUPOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaATEIbHOMU
JESATETLHOCTH, B TOM YHCIIC TIPU U3YICHUH (PU3HKH;

JaBaTh OIICHKY HOBBIM CUTYAIIUSIM, OIEHUBATh TPUOOPETEHHBINA OTIBIT;

yMETh TMEPEHOCUTh 3HaHUS TO0 (uU3MKEe B MNPAKTHYECKYIO 00JacCTh
KUZHEACATEILHOCTH;

YMETh HHTETPUPOBAThH 3HAHMS M3 PAa3HBIX MIPEAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTHHAIBHBIC MTOAXObI U PEIICHHUS;

CTaBUTb IPOOJIEMBI U 33]]a4H, JTOMTYCKAIOIIUE AIbT€PHATUBHBIE PEIICHHUS.

Pabora ¢ undgopmaumei:

BJIaJICTh HABBIKAMH TOJy4YeHUs WH(POpMaIMKM (PU3UUYECKOTO COAEpKaHUS U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAaMOCTOSITEJILHO OCYILECTBIISTh IIOWCK, aHaJu3,
CUCTEMATH3AIMI0 W WHTEPIPETANNi0 WH(OOPMAIIMU Pa3IWYHBIX BUAOB U (popMm
MPEICTaBIICHHUS;

OIICHUBATh JIOCTOBEPHOCTH MH(POpMALINHY;

UCIIOJIb30BaTh  CPENCTBA  WMH(POPMAIMOHHBIX W  KOMMYHHKaIIMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHU3alMOHHBIX
3a/1a4 C COOII0JIEHUEM TPEOOBAHUM HIPTOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepekeHrs, MPaBOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e30I1acHOCTH;

CO371aBaTh TEKCTHI (PU3MUECKOTO COACPKAHUS B PA3IUYHBIX (opMarax c
y4€TOM Ha3zHa4YeHUs1 UHPOPMAIIUU U TIEJICBOUM ayIUTOPUH, BHIOUpAsi ONTUMATIBLHYIO
dbopMy Tpe/icTaBICHUS W BU3yaIU3aI1H.

KoMmyHMKaTHBHBIE YHHBepCcaIbHbIe ydeOHbIEe 1efiCTBUA:
OCYULIECTBIISITh OOIIEHNE Ha YPOKaX (PU3UKHU U BO BHE-YPOUHOH JIEATEIbHOCTH;



pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyalluidi W CMST4YaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3PEHHS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJ/ICTB;

NOHUMATh W HCHOJIb30BAaTh MPEUMYILIECTBA KOMAaHIHOW M WHIWBUAYAJIBHOU
paboTHI;

BBIOMpATh TEMATHUKy M METO/Abl COBMECTHBIX JECUCTBUI C y4E€TOM OOIIHX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 WICHA KOJIJICKTUBA;

MPUHUMATh €A COBMECTHOM  JI€ATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCHUCTBUS MO €€ JOCTHUKEHHIO: COCTaBJIATH IUIAH JICWCTBUM,
pacrpenensiTb pojid ¢ YU4ETOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3YIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJ1a M KaXKJ0TO YYaCTHUKA KOMaH bl B OOIIIHIA
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE NPOEKTHI, OLEHUBATH MAEHW C TIO3ULUHAH HOBHU3HBI,
OPUTHUHAIIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIJISITh [TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3IUYHBIX
CUTYaIUsX, IPOSIBIIATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryjsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUSA
Camoopranusanus:

CaMOCTOSATENIbHO OCYLIECTBIATh MMO3HABATENIbHYIO NIESATEIBHOCTh B 00JacTH
GU3NKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIHUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSTENIbHO COCTaBJIATh IJIaH PEHICHHS Pacuy€THBIX M KaueCTBEHHBIX
3a/1a4, IUIaH BBIMOJHEHUS IPAKTUYECKON pabO0ThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTEHUM;

JaBaTh OIICHKY HOBBIM CUTYaIIHsM;

pacimupsaTh paMKd Y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHIA;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTUPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pelIeHHE;

OLICHMBATH MPUOOPETEHHBIHN OIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO JPYIAUIMU B 00JaCTH
(U3MKH, TOCTOSTHHO MOBBIIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHATbHBIA HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, BHOCUTb KOPPEKTUBBI B JIEATEIHHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJaJ€Th  HABBIKAMM  TO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHMS
COBEpILAEMbIX JIEUCTBUI M MBICIUTEIBHBIX IMPOILIECCOB, WX PE3YJIbTATOB U
OCHOBAHHUI;



MCIOJIb30BaTh MPUEMBI peIeKCUU Al OLIEHKH CUTYalllH, BBIOOpa BEPHOTO
peleHus;

YMETh OLIEHWBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO UX
CHIDKEHUIO;

NpUHUMATh MOTHBBI U apryMEHTbl JAPYTUX INpU aHaIHU3€ pPe3yJbTaToB
IesITeTbHOCTH;

MPUHUMATH ceOs, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTUBBI W apryMEHTHl JAPYTUX TpPU aHaJu3e pe3yiabTaToB
JeSITeIbHOCTH;

IpU3HABaTh CBOE MPABO M MPABO JAPYTHX HA OLIHOKH.

B nporecce gocTKeHNS TMYHOCTHBIX PE3yIbTaTOB OCBOCHHSI MPOTPAMMBI I10
¢usznke Ui ypoBHSA CpeaHero oOmero oOpa3oBaHHs Yy  OOy4arommxcs
COBEPIIICHCTBYETCS HYMOIIMOHATBHBIHI UHTEIJICKT, MpeInoiararomn
c(OPMUPOBAHHOCTbD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJECTh HAIPABJICHUS Pa3BUTHU COOCTBEHHOM AMOLIMOHAIBHOM cdepsl,
OBITh YBEPEHHBIM B CeO0€;

CaMOpETyJIMPOBaHMsI, BKJIIOYAIOLIETO CAaMOKOHTPOJIb, YMEHHE HPUHUMATH
OTBETCTBEHHOCTb 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
HMOIIMOHAIBHBIM U3MEHEHHSIM U TIPOSBIISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlWH, BKIIOYAIONIEH CTpEMIICHHE K TOCTIKEHHUIO e U
yClexy, ONTUMHU3M, WHHMIMATUBHOCTb, YMEHME JEWCTBOBAaTh HCXOIS M3 CBOHUX
BO3MO>XHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
APYTUX, YYUTBIBATh €r0 TIPH OCYIIECTBICHHUH OOMICHHUS, CIIOCOOHOCTh K
COUYYBCTBHIO U COMIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIINX CITIOCOOHOCThH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSBIIATH MHTEPEC U pa3pemiaTh KOH(PIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K koniy o0ydenus B 10 ki1acce mpeaMeTHBIE pe3yabTaThl Ha 06a30BOM ypOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3NKUA B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOMN AEITEIBbHOCTH JIFOJIEH;

YUYUTBIBATh TPAHUIIBl TPUMEHEHHUS H3YYCHHBIX (U3UYECKUX MOJENeH:
MaTepuaibHas TOYKa, MHEpIIMaIbHas CUCTeMa OTCYETa, AOCOTIOTHO TBEPOE TEO,
WJICUTbHBIN a3, MOJAEIHN CTPOCHUS T'a30B, KUJIKOCTEU U TBEPIBIX TEJI, TOUCUHBIN
AJIEKTPUUYECKUH 3apsii MPU pelIeHUH PU3MUECKUX 3a/1a4;



pacrno3HaBaTh (pU3NUECKHE SBICHUS (IPOIECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKON TEOPHH CTPOCHUS BEIIECTBA U
ANEKTPOANHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOOJIHOE MaJIEHUE TeJl, IBXKCHHE MO0 OKPY>KHOCTH, UHEPLUs, B3aUMOJIEHCTBHE
ten, nudpdysus, OpOyHOBCKOE ABMXKEHHE, CTPOCHHE >KUAKOCTEHH TBEPIBIX Tell,
M3MEHEHUE 00bEMa TeN MpU HArpeBaHWM (OXJAXIECHHH), TEIIOBOE PABHOBECHE,
UCIIApEHUE, KOHJCHCALMS, IUIABJICHHE, KPUCTAILUIM3AlUs, KHUIECHUE, BIIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a MPU €r0 HarpeBaHWM B 3aKPBITOM COCYIE,
CBSI3b MEXIy ITapaMeTpaMH COCTOSHHS ra3a B M30IPOLECCAX, dIEKTPU3ALHUS TeEl,
B3aMMO/JICUCTBUE 3apsI0B;

OTHCHIBATh MEXAHWYECKOE JIBIKEHUE, MCTONb3Yysl (PU3NUECKUE BEIUYUHBL:
KOOpAWHATA, IIyTh, INEPEMEIICHHE, CKOPOCThb, YCKOPEHHME, Macca Teja, CHuia,
AMIYJbC TEJIA, KHHETUYECKAsd DHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MexaHM4YecKassh MOIIHOCTh, MpPH OINHUCAHUM [PABUIBLHO TPAKTOBAThH
(bu3MUeCKUil CMBICT HMCIOJIb3YeMbIX BEJIMYMUH, WX OO0O3HAYCHUS M €IUHMIIbI,
HaxoAUTh (OPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIMYMHY C JAPYTUMU
BEJIMYMHAMU;

ONMUCBHIBATh HM3YYEHHBIE TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIE SIBJICHMS,
UCIIONb3ysl (pU3MYECKHWE BEIMYMHBL: [JABJIEHUE Trasza, TeMIeparypa, CpeIHss
KMHETUYECKask YHEPTUSI XaOTUYECKOTO NIBHKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSsS SHeprus, pabora rasa,
KOA(DUIIMEHT TMOJEe3HOTO JEUCTBUS TEIUIOBOTO JIBUTATENsl; MPH OMUCAHUU
NPaBWIBHO TPAKTOBaTh (U3MYECKUN CMBICT HCHOJIB3YEMbIX BEJIMYWH, HX
000O3HAUEHUs W EJUHULI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
(bU3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

ONMCHIBATh U3YUYCHHBIEC AIIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
SBJICHHSI (ITPOLIECCHI), UCTIONB3YST (PU3NYECKUE BEIMUYMHBI: AJICKTPUUECCKUUN 3apsij,
AIEKTPUYECKOE T0JIE, HANPSHKEHHOCTD MOJIs1, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB,;
NPy  OMNHUCAHUM TMPABWIHHO TPAKTOBATh (DU3UUYECKUN CMBICI HCHOJIb3yEMBbIX
BEJIMYMH, UX OO0O3HAYEHUS] M EJUHUIIBI; YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIMYHUHY C IPYTUMH BEJIMUYNHAMU;

aHAIM3UPOBaTh (PU3MUECKHUE MPOIECChl U SBJICHUS, UCIIONb3Yys (PU3MUECKHE
3aKOHBI ¥ MPUHIUMBIL: 3aKOH BceMUpHOTO Tsarotenus, I, II u Il 3akons HeroToOHa,
3aKOH COXPaHEHUST MEXAHWYECKOM DJHEPruU, 3aKOH COXPAHCHUS WMITYJIbCa,
NPUHIUIT CYNEPHO3UIMKA CUJI, NPUHIUMII PABHOINPABUS HWHEPLHUAIBHBIX CHUCTEM
OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHI0 CTPOEHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW YHEPIUU TEIUIOBOTO JIBUKEHHS MOJIEKYII C
aOCOJIIOTHON TeMIepaTypou, MepBbIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHCHHUS
3JIEKTPUYECKOTO 3apsiaa, 3akoH KyloHa, mpu 3TOM pa3jinyarh CIOBECHYIO



(OpMyIHUPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TPAHMIIBI,
00J1acTH ) MPUMEHUMOCTH;

O0OBSCHSTH OCHOBHBIC PUHITUIIBI JICHCTBUS MAIIIUH, PUOOPOB M TEXHUUECKHIX
YCTPOMCTB; pa3anyaTh YCIOBHs WX 0€30MacCHOT0 MCIHOJIb30BAaHUS B MOBCEIHEBHOM
KU3HH,

BBITIOJIHATh JKCIEPUMEHTHI TI0 MCCIIEIOBAaHUIO (DU3UYECKUX SIBIICHUNU W
IPOLIECCOB C HCIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HW3MEpPEHUU, MPU 3TOM
dbopMyrpoBaTh IPOOIEMY/3a0a9y U THIIOTE3Y YIEOHOTO SKCIIEPUMEHTa, COOMPATh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pY/10BaHUs, TPOBOAUTH OMBIT U (POPMYJIUPOBATH
BBIBOJIBL;

OCYIIECTBIISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEIUYMH, TIPU
ATOM BBIOMpaTh ONTHUMANBHBIN CIIOCO0 M3MEPEHHs] U HWCIOJB30BaTh H3BECTHHIC
METO/IbI OLICHKH IOTPEMIHOCTEN U3MEPEHUM;

WCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYSCKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(buKCcHpOBaTh pe3yJIbTATHI MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMUMUH B BUJIE
TabIuI ¥ TpauKOB, IETaTh BEIBOJIBI 10 PE3yIbTaTaM UCCIIECOBAHMS,

cobroaaTh npaBuiaa 0€30MacHOTO TpyJa MpU MPOBEICHUM HCCICTOBaHUM B
pamMKax y4eOHOTO DSKCHEpHUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W TPOEKTHOM
JESTENIBHOCTH C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB M J1TaOOPaTOPHOTO
000pyT0BaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJaHHOW (PU3UYECKOH MOJIETBIO,
UCTIOJIb3Ysl (PM3MUECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJn3a YCJIOBHS 3a/1auu
BbIOMpATh (PU3NYECKYIO MOJEIb, BBIACIITh (PU3NUYECKHE BEIMYMHBI U (POPMYIIbI,
HeoOXOoauMBbIe 7Sl €€ pelIeHHs, MPOBOIUTH PacuéThl M OICHUBATh PEATbHOCTD
MOJIy4eHHOTO 3HAYCHUS (PU3HUECKON BEIIMYUHBI,

penaTh KaueCTBEHHbIE 33/1aUd: BBICTPAUBATh JIOTUYECKH HETIPOTHBOPEUUBYIO
LENIOYKY PacCy X JCHUH C OMOpPOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU HU
dbuzuYecKue sIBICHUS,

UCTIONB30BaTh  MpPH  pPEIIEHWH  y4eOHBIX  3aJa4  COBpPEMEHHBIC
WH(GOPMAIIMOHHBIE TEXHOJIOTUHN JJIsI TIOMCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAIIH
U TIpeJICTaBlIeHNs y4eOHON M HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOTyYaeMyto HH(OPMAITHIO;

MPUBOIUTH IPUMEPHI BKJIaJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PH3UKOB B

pa3BUTHE HAyKH, OOBSCHEHHE TIPOIECCOB OKPYXAIOIIETO MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSI IO (PU3HUKE B MOBCEIHEBHOM MKU3HU IS

obecrieueHrs 0€30MacHOCTH MpU OOpaIeHUH C MPUOOpaMU U TEXHUUYECKUMHU



YCTPOWCTBAMH, JJIsi COXPAHEHUS 370POBbS M COOIIOJECHUS HOPM DKOJIOTHYECKOTO
NOBEJICHUS B OKPYKalOILLEH CPeJIE;

paboTaTh B TpPYIIE C BHINIOJHCHUEM Pa3IMYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYIIIBI, PAUOHAIBHO PpACIPEACNATh OOS3aHHOCTH U
IJIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYALUSAX, aJ€KBATHO OLICHHUBATh
BKJIAJl K&XKJIOTO U3 YYACTHUKOB I'PYIIIILI B pEIICHUE pacCMaTpUBAaeMOM TPOOIIEMBI.

K kxonity o6yuenus B 11 kiacce rnpeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (GU3NKH B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpaA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH JIKOJEH, LEIOCTHOCTh U E€IUHCTBO
(bu3ryuecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYECHHbIX (U3UUECKUX MOJCIIECH:
TOYECUHBIA AJIEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHbIH UCTOYHUK CBETA, S/ICpHAs
MOJIEJIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO siipa MpU penieHur (HU3NYECKUX
3azay;

pacno3HaBaTh (pU3NUYECKHE SIBJICHUS (TIPOIECChI) U OOBICHATH UX HAa OCHOBE
3aKOHOB JJIEKTPOJIMHAMUKU M KBAHTOBOUW (DU3UKH: AJIEKTPUUECKasi TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuTOB, OJJICKTPOMArHuUTHas WHIYKIMS, JEeWCTBUE MArHUTHOTO TOJiA Ha
IIPOBOJHUK C TOKOM W JIBIKYUIMHCS 3apsiji, dJIEKTPOMArHUTHBbIC KOJIE€OaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPaCIpOCTPAaHEHUE CBETa, OTPaXEHUE, MPEIOMIICHUE,
uHTeppepeHus, audpakius U TOJSIpU3aIUs CBETa, JUCIEPCUS  CBETa,
dboTornekTpuueckuit 3Pdext (hoTodPdhexT), CBEeTOBOE IaBlIeHHE, BOZHUKHOBEHHE
JUHENYaToro CHeKkTpa aromMa BOAOPOJA, €CTECTBEHHAs U HCKYCCTBEHHas
PaauOaKTUBHOCTB;

OMKCHIBATh W3YUYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  AJIEKTPUUYECKYKD  MPOBOJMMOCTh  Pa3JIMYHBIX  Cpeld) U
AJIEKTPOMArHUTHBIC SIBIICHUS (MPOLECCHI), MCMOJIb3Ysl (U3UYECKUE BEITUUYUHBI:
ANEKTPUYECKUH 3apsifi, CHJIa TOKA, AJIEKTPUUECKOE HANpsDKEHHE, AIIEKTPHUYECKOe
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOJABIKYLIAs CUila, padoTa TOKa,
UHIYKIHUST MAarHUTHOrO TMojsi, cwia Ammepa, cuia JlopeHila, MHIYKTUBHOCTb
KaTyIIKW, HEPrus 3JIEKTPUUECKOTO M MAarHUTHOTO MOJIeW, MEPUOJ U 4YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsii U CHJa ToKa B IIpoliecce
rapMOHUYECKUX DJICKTPOMArHUTHBIX KoJeOaHuM, (POKyCHOE paccTosHHE W
ONTHYECKasi CHWJIa JIMH3BI, TIPH OMUCAHUU TMPABWIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI HCIIOJb3YEMBbIX BEJIMYMH, WX OOO3HAUEHWsS W €IUHUIIBI, YKa3bIBaTh
(bopMyIIBI, CBA3BIBAIOIINE TAHHYIO (PM3UUECKYIO BEIMYNHY C APYTUMU BEININHAMU;



ONUCHIBATh M3YYEHHBIE KBAHTOBBIE SIBIICHUSI W MPOLECCHI, HCHOIb3Ys
dbu3uYeCKre BETUYUHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI H
4acToTa CBETa, SHEPTUs U UMIYJIbC (POTOHA, IEPUOJ TTOTypacIiajia, YHEPTUsI CBA3H
aQTOMHBIX Si7Iep, INPH OINHCAHUU TPABUIBHO TPAKTOBaTh (PU3HUYECKUM CMBICT
WCIIOJIB3YEMBIX BEJIMYHMH, WX OOO3HAYCHHWS W CIWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (DU3WYECKYI0 BEIUYHHY C JPYTMMH BEITUYHMHAMH,
BBIYUCIIATH 3HAaUCHUE (HPU3NUECKON BEITUYNHBI,

aHATM3UPOBATh (PU3MUYECKHE TPOIECChI U SBIICHUS, MUCIONB3Ys (U3HUECKHEC
3aKOHBI U MPUHLUNBL 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOIO U MapajlieIbHOTO
COCIMHEHUS MNPOBOJHUKOB, 3aKOH Jlkoyns—JIeHIa, 3aKOH B3JIEKTPOMAarHUTHOU
WHJYKIMH, 3aKOH NPSIMOJMHEHNHOTO paclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHHUsI CBETa, ypaBHeHHE OMWHINTeHHa s (oTodddexra,
3aKOH COXPaHEHHUs JHEPruu, 3aKOH COXPAHCHMS HMITYJIbCa, 3aKOH COXPaHEHUS
AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXpaHEHHUs MAacCOBOT0 4HMClia, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpyu 3TOM Pa3iinyaTh CJIOBECHYIO (OPMYJIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIpAKECHHUE W YCIOBUS (TpaHUIIBI, OO0JIaCTH)
MPUMEHUMOCTH;

ONPEAEATh HAMPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO IOJIA TPOBOHUKA
C TOKOM, cuJibl AMriepa u cuiibl JIopeHia;

CTPOWTh M OIHMCHIBATH HM300pKEHHE, CO37aBacMOE IUIOCKHUM 3EpKajioM,
TOHKOH JINH30M;

BBITIOJTHATh OKCIIEPUMEHTHI I10 MCCIIECIOBAHUI0 (DU3WYECKUX SIBICHUH H
MPOIIECCOB C HCMOJB30BAHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPEHUM: TPU ITOM
dbopmyIMpoBaTh MpodIIeMy/3a1auy ¥ TUIIOTE3y YICOHOr0 IKCIIEpUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEIJIOKEHHOTO 000y 10BaHUS, TIPOBOJIUTH OIBIT U (POPMYJIUPOBATH
BBIBO/JIBI,

OCYILIECTBIATh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEJIMYMH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO0 M3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPEMIHOCTEN U3MEPEHUM;

HCCIIEI0OBATh 3aBUCUMOCTH (DU3NUYSCKUX BEJIMUMH C HCITOJIb30BAaHUEM IIPSMBIX
U3MEPEHUM: TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHpOBATH pe3yJbTAThI
MOJIyYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHMH B BUAE TaOIUL U TpaduKoB,
JienaTh BBIBOJIBI IO pe3yJibTaTaM UCCIIEAOBaHNS;

coOmro/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPU MPOBEACHUU HCCICIOBAHUMN B
paMKax y4eOHOTro OKCIEPUMEHTa, Y4YeOHO-MCCIIENOBATEIBLCKOW W IMPOCKTHOU
JESATETLHOCTH C HMCIOJIB30BAHMEM H3MEPUTEIBHBIX YCTPONCTB U JTaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIe 3aja4yd C SIBHO 3aJaHHON (u3nueckoil MOenblo,
UCTIONB3Ys (PM3UYECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4u



BBIOMpaATh (PU3NYECKYIO MOJEIb, BBIICHATh (PU3UUECKHE BEIUUYMHBI U (POPMYJIHI,
HEOOXOAUMBIE JUIsl €€ pelleHus, IPOBOAUTh PACUETHI U OLIEHUBATh PEAIBbHOCTD
MOJy4YEHHOTO 3HaueHUs (PU3MUECKON BEIMUUHBL;

peniaTh Ka4eCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTUYECKH HETIPOTHBOPEUUBYIO
LEMOYKY PACCyKIEHUH C OMOpOl Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(uznyeckue sBICHMUS;

UCIOJb30BaTh  IpPU  pPEIIEHMM  y4yeOHBIX  3aJa4  COBPEMEHHbBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUY JJIsl IOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETAIIUU
Y TPEJICTaBJICHNA Y4eOHON M HAYYHO-TIOMYJIIPHON MH(MOPMALIMH, ITOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATD MOIy4aeMyI0 HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JAEHCTBHS MAalIMH, HOPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh yCIOBUSA X 0€30IaCHOIO MCIOJIb30BAaHUS B ITOBCEIHEBHON
KU3HU;

OPUBOJUTH MPUMEPHI BKJIJIa POCCUNCKUX U 3apyOeKHbBIX YUEHBIX-(DU3HUKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE MPOLECCOB OKPYKAIOUIETO0 MHUpPA, B Pa3BUTHUE
TEXHUKU U TEXHOJIOTHUIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3HUKE B IOBCETHEBHOM KU3HU IS
oOecrieueHuss 0€30MAaCHOCTU NpH OOpallleHHH C NpUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JII COXPAHEHHSI 3I0POBbSI U COOJIFOEHUS] HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOLIEH Cpene;

paboTaTh B TpyHIe C BBIIOJHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJIEH,
IJIaHUPOBATh pabOTy TPYIIbl, PalHUOHAIBHO paCHpEeAesATh OO0S3aHHOCTU U
MJIAaHUPOBATH JAESITENBHOCTh B HECTAHAAPTHBIX CUTYAIUSIX, aICKBATHO OLICHUBATh
BKJIAJl KayKJJOT0 U3 YYACTHUKOB I'PYIIIbI B pEIIEHUE paCCMaTPUBAEMON TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosnuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM un¢pposbIe
Ne i/m P Kourpoububie | IlpakTHyeckue (upp )
NPOrpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pazgen 1. PU3UKA U METO/JbI HAYYHOI'O TIO3HAHUSA
bub6mnoreka [IOK
1.1 ) 2
W3MKa ¥ METOBI HAyYHOTO MO3HAHUS 0 0 httos://m.edsoo.ru/7fA1bf72
Uroro no pazaeny 2
Paznea 2. MEXAHUKA
bubmuoreka [JOK
21 Kunemartitia > 0 L https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 7 1 1
Auramika https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 6 1 1
SAKOHBI COXPAHCHHS B MEXAHHKe https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 1 bubmuorexa [JOK
' TEOpHHU https://m.eds00.ru/7f41bf72
bu6mmoteka [IOK
3.2 O 10 1 1
CHOBRL TepMOAHHAMMIH https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELIECTBA. 5 0 0 bubnuoreka [IOK

®da3oBbIe MEPEXOIbI

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




Hroro no pazgeny

24

Paznea 4. 3JIEKTPOJAMHAMUKA

Bbu6morexa [JOK
41 1
eKTpoCTaTIa 0 https://m.eds00.ru/7f41bf72
492 ITocTostHHBIN 2IE€KTpUYECKUNA TOK. TOKHM B 12 bubnuorexa LIOK
' PasIMYHBIX Cpeax https://m.eds00.ru/7f41bf72
Htoro no pazueny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

KoauvecTBo 4yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/aesioB U TeM uudpoBbIie
Ne n/n P Konrpoabubie | IlpakTuueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsbl
Pa3nen 1. JIEKTPOJANHAMUKA
MarnuTtHOe noje. IIeKTPOMarHuTHAS bubnnoreka [JOK
1.1 11 1 3
MHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHU4eCKHe U 3JIEKTPOMArHuTHbBIC 9 1 1 bubnunoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
59 MexaHu4ecKue 1 31eKTPOMAarHUTHbBIE 5 1 1 bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onrrka 10 1 1 bubmorera I[IOK
https://m.edsoo.ru/7f41c97c
Uroro mo pazaeny 24
Pa3aen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCHUTEJBHOCTH
31 OCHOBBI CTICTIHATBHOM TEOPHH 4 1 0 bubnmoreka [JOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [IOK
41 DNeMeHThl KBAaHTOBOW ONTHKHU 6 0 0 https://m.edsoo.ru/7f41c97c
4.2 CrpoeHue aToMa 4 0 0 bubnuoreka [IOK




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

4.3

ATtoMHOE SApo

Bbub6mmorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

51 DJIeMEHTHI aCTPOHOMHUH U aCTPOPUZHKHU 7 ngg;ﬁt;igﬁﬁmmgk
Htoro no pazueny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHHUE

6.1 O6o061maroniee MOBTOpEeHNE 4 nggﬁ?}f{ﬁ)gﬁﬁmmgk
Htoro no pazueny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







