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HNOACHUTEJIBHA 1 BATNMUCKA

[Iporpamma no ¢usuxe 6a30Boro YPOBHSI Ha YPOBHE CpEAHEro o0Iero
oOpasoBaHus pa3paboTaHa Ha OCHOBE TNIONOXEHUA W TpeGOBaHMII K pe3ynbTaTam
OCBOCHMA OCHOBHOH 00pasoBartenbHON MpOrpamMme, npeacrasiedHsix B PIOC
COO, a rakke ¢ yuérom denepansHoit paGoueit IIPOrpaMMbl BOCITMUTAHUA U
KOHLCNLInK npenojaBanus ydeOHOro npeavera «Duzmkay B o0pasoBarebHbIX

OpraHu3aIusax Poccniickoi Denepanun, peanu3yommx OCHOBHbIE
00pasoBaTeNbHbIE NPOrPaMMEL. .

Copmepxanue mnporpammer 1o (U3HKE HANpaBICHO Ha (bopMHpoBaHue
CCTCCTBCHHO-HAYYHOH KapTHHBI Mupa obyuwaomuxcs 10-11 knaccos pu

00y4eHun ux Qusmke Ha 6a30BoM YPOBHC Ha OCHOBE CHCTEMHO-AESTEIbHOCTHOIO
noaxoaa. Ilporpamma mo usuke cooTBeTCTBYET Tpebosanuam PI'OC COO x
[NIAHUPYCMBIM JINYHOCTHBIM, MPEIAMETHBIM U METANPEAMETHBIM pe3yJIbTaTam
OOyYeHHS, a TAKKE YUMTBIBAET HEOOXOIUMOCTD Peau3anMy MEXNPEIMETHBIX
CBA3EH (usuku ¢ CCTCCTBCHHO-HAYYHBIMU y4yeOHBIMU mnpeaMmeramMu. B ueii
ONPENC/AIOTCS OCHOBHBIE LEIH H3y4eHUs DHU3MKH Ha YPOBHE CpenHero ofero
00pa3oBaHumsI, IaHUPYyeMbie PC3YJILTATBl OCBOCHMSA KypCa (DU3HKH: JUUHOCTHBIE,
MCTANpEAMETHBIC, PEAMETHEIE (Ha 6a30BOM YPOBHE).

[Iporpamma no ¢usuke srouaer:

* [IAHUDYEMBIC PE3yIbTaThi OCBOCHHS Kypca GU3HKK Ha 5a30BOM YDOBHE, B

TOM HHCIIE IPEAMETHBIE PE3yIBTAThI [0 FOAaM 00yYEHHS;

° cozaepxanune yueOHoro npeamera «DH3HKa» MO rogam obydeHus.

Ousnka Kak Hayka 0 Haubonee OOMMX 3aKOHAX NPUPOMBI, BBICTYIAsA B
KauecTBe y4eOHOro mpeaMeTa B ILKOIE, BHOCUT CYLUECTBEHHBIN BK/JIAJ B CHCTEMY
3HaHMH 06 okpyxaromem mupe. [1IKkoTsHbIH KyPC (UBUKHE — CHCTEMOOBPA3YIOIHit
UL CCTECTBEHHO-HAYYHBIX YHEOHBIX MPEIMETOB, MOCKOIbKY (U3HUECKHE 3aKOHb]
JIeXaT B OCHOBE NPOLECCOB W ABICHMH, H3ydaeMmbix XUMHEH, OuoIOrHei,
(pusmueckoit  reorpadumeit  wu acTpoHOMHeH. HMcmonb3oBaHue u  aKkTHBHOE
NPpUMEHEHHE  (DUBHYECKUX  3HAHUMH ONPCHAC/IACT XapakTep U  Pa3BUTHE
Pa3HOOOPA3HBIX TEXHOIOTHH B cdepe sHepreTHkH, TPAHCTIOPTa, OCBOEHMUS
KOCMOCa, NOTYy4CHHAS HOBBIX MATEPHAJIOB C 3aJAHHBIMM CBOMCTBAMU U JAPYTHUX.
Msyuenne (usukn BHOCHT OCHOBH®IA BKNal B (DOPMHUPOBAHHE €CTECTBEHHO-
Hay4HOH KapTHHBI MHUpPa OOyualomuXcs, B (opmupoBanve ymenmit mpumensTh
HAYUHbIA METOJ TTO3HAHUSA MDY BbITOJHEHAH UMU YUEOHBIX HCCIIE0BAHUIA,

B ocHoBy kypca dusuka s YPOBHA cCpeaHero obuiero o6pa3oBanus
HONOKEH  PAN WIEH, KOTOPHIE MOMKHO pACCMATPHBATL KAk NPUHLMUIIBL  €ro
[IOCTPOCHMUSI.



-

Hoes yenocmmocmu. B cootsercTsuu ¢ Heif KYPC SBJISETCS JIOTHYECKH
3aBEPLICHHBIM, OH COACPIMUT MATEPHAT U3 BCEX PA3IENoB (bU3HKH, BKIIOYAET Kak
BOTIPOCHI KITACCHYECKOH, TaK U COBPEMEHHOM (DH3UKH.

Hoesn eenepanuzayuu. B cooTBEeTCTBHH ¢ Hel Marepuan xypca (pusukum
OObEIMHEH BOKPYr (pusmMueckux reopud. Beaymmm B Kkypce sBasiercs
dbopmupoBanue npencrasienuit o CTPYKTYPHBIX YPOBHAX MaTCPHH, BEILECTBE W
noie.

Hoes eymanumapusayuu. Eg pealmmsaiusa MNpeAnonaraeT HUCNOIb30BAHUE
FYMaHUTApHOrO MOTCHUMATA (PH3UYECKON HAYKH, OCMBICIIEHME CBS3H pasBuTHs
Gusuku ¢ paseatmeM o6wectsa, a TakKe MHPOBO33PEHUECKUMH,
HPABCTBECHHBIMHU U 5KOJIOIMYECKUMHM NIPOOIeMamH.

Hoesi  npuxaaonon  nanpasnennocmu. Kypc ¢usuxku npenmonaraer
SHAKOMCTBO € IIMPOKUM KDPYrOM TEXHMYECKHX M TEXHOIOIMYECKHX MPHIIONKEHMI
M3YUYCHHBIX TEOPUI U 3aKOHOB.

Hoea  oronoeuzayuu PCaliM3yeTCA IMOCPEACTBOM BBEIECHUS SJIEMEHTOB
CONCPIKAHUA, TMOCBAWICHHBIX  JKOIOTMYECKHM NPOBIEMAM  COBPEMEHHOCTH,
KOTOPBIC CBASAHBI C PA3BMTHEM TEXHHKHM W TEXHOJOTHIL, a Tamke 06CYKAeHHSA
MpoGIeM PALHOHAIBHOTO NPUPOAONOIB30BAHMAS U SKOJIOTHYECKOH 0€30nacHOCTH.

CrepikHEBBIME 3IeMEHTAME Kypca Gu3uKE Ha ypOBHE CpexHEro o6mIEro
00pa3oBaHus ABIAIOTCA (DU3HUECCKUE Teopun (popmupoBanue mpeacTaBacHHN O
CTPYKTYPE MOCTPOCHHs (pusuuecKol Teopuu, ponu GyHAAMEHTATBHBIX 3aKOHOB U
MPUHLIATIOB B COBPEMEHHBIX  MPEACTABIEHMAX O [PHPOZE, TPAHMIAX
IPUMCHUMOCTH  TEOPHH, [l ONUCAHUS €CTECTBEHHO-HAYUHBIX SBICHHH 1
MPOLIECCOB). .

CHCTEMHO-AeATeIbHOCTHEI MOAXO B Kypce QU3MKU pealn3yeTcs Mpekie
BCETO 32 CYCT OpraHM3alMK SKCHEPHUMEHTAIBHON ACATENBHOCTH O6YYAIOMMXCS.
Jns  6a3’0BOro ypoRHA Kypca GM3HKM — 3TO HCHOIb30BAHIG CHCTEMBI
(bPOHTANBHBIX  KPATKOBPEMEHHBIX SKCIEPUMEHTOB U J1abopaTopHbIX pabor,
KOTOPBIC B nporpamMme 1o (usnke 0OBEAUHEHH B OOIIMH CIIMCOK YYEHHYECKUX
IpaKTUYECKUX pabot. Beinenenne B ykasanrom nepedHe aabopaTopHbx pador,
HPOBOIMMBIX  JUIA  KOHTPONA H  ONEHKH, OCYIUECTBIAETCA YYACTHUKAMM
00pa3oBaTENbHOTO MpOMHEcca HCXOAS M3 O0COBEHHOCTEH IUIAHUPOBAHHUSL W
OCHameHust kabunera Gusuku. [lpy  3toM  obecreumBaercs OBJIaJCHHUE
O0YYaIOIMMHUC YMEHUSIMU TIPOBOMTH KOCBEHHBIE VU3MEPEHHUs, HUCCIISIOBAHNMS!
3aBHCUMOCTEH (DM3MYECKUX BEIMYMH M MOCTAHOBKY OINBITOB 10 MPOBEPKeE
NPEJIOKEHHBIX THIOTES, .

bombuioe BHuManue yaensercs pemenuio Pac4€THBIX M KauyeCTBEHHBIX
3amad. Ilpu sTtom mia pacuérumix 3apau NPUAOPUTETOM SIBISIIOTCS 33/1a4€ C SIBHO
3aJaHHOM (PU3MYECKON MOJIENBIO, TO3BOIAIOMIIE NIPHUMEHATE U3YUYCHHBIE 3aKOHbI U



3aKOHOMEPHOCTH Kak M3 OAHOIO pasjaena Kypea, Tak H UHTErPUPYS 3HAHUSA W3
PasHBIX pasnenos. Jjis Ka4ecTBCHHEIX 337124 PHOPHTETOM SBIISIOTCS 3a/1aHus Ha
OOBACHEHHE MPOTEKAHUA (GUMYECKYX SBICHUH W IIPOLIECCOB B OKPYKAKOLIEH
KU3HH, TpeOyromue BbIGOpa (GUIMUECKOH MOLEIH Ui CHUTYyallU! TPAKTUKO-
OPHEHTUPOBAHHOIO XapaKTepa.
B cootBerctHm ¢ TtpeGoBammsmu  ®IOC COO  k MaTepUaAIIbHO-
TEXHUYECKOMY O0ecreueHnto y4ebnoro mnporecca 6a30Bbrif YPOBEHb Kypca
(pu3uKM Ha ypoBHE cpeaHero obmero 00pa3oBaHKs JODKCH H3yYaThCs B YCIOBUSAX
NPEIMETHOr0 KabuHeTa (PU3MKH MM B YCIOBHIX MHTETrPUPCBAHHOr0 KabuHeTta
NPEAMETOB SCTeCTBEHHO-HAYYHOrO UMKIA. B kabuHere (U3HKM MOMKHO GHITH
HEOOXOmUMOe abopaTopHoe 0GOPYHOBAHME JUIS BHINOTHEHHS YKa3aHHBIX B
IpOrpamMme 1o (PU3MKe y4eHHUYECKHX MPAKTHYECKIX paboT ¥ IEMOHCTPALIMOHHOE
00opynoBaunwue.
JleMOHCTpauorHOE  06oLYI0BaHUE GOpMHUDYETCSI B COOTBSTCTBHH ¢
IPUHLUUNOM ~ MMHAMAQIBbHOW [OCTATOYHOCTH M OBECHeurBacT NOCTAHOBKY
MCPCINCICHHEIX B [pOrpaMMe 110 (DM3WKE KIIOYEBBIX JEMOHCTPALMil s
MCC/IC/OBAHMA  M3YYa€MbIX  ABICHUA ¥  MPOLECCOB, OAMIMPHYECKHX U
(pyHIaMeHTaNbHEIX 3aKOHOB, HX TEXHIIECKIX IIPUMECHEHMIA.
Jlaboparoproe oGopynosanue s YYCHHHECKUX TMPAKTHYECKHX paboT
(opmupyeTcst B Bume TemaTMUeCKUX KOMILIEKTOB U obecneunBaeTcs B pacuére
OAHOrO KOMIUICKTa Ha JABYX OOydarommxca. TeMaTH4yecKue KOMIUIEKThI
J1a00paToOPHOro OGOPYAOBAHMS HOKHBI  GbiTh TIOCTPOEHBI HA KOMIUIEKCHOM
HMCTOIB30BAHKM AHATIOrOBBIX ¥ UU(POBLIX APUOOPOB, & TAKKE KOMIIBIOTEPHBIX
M3MCPHTEIbHBIX CUCTEM B BHIE LHGPOBBIX J1a60paTOpHii.
OCHOBHBIMY TIENAMY H3yUSHHS GH3AKY B OBIEM 00pa3oBaHuK ABJISIOTCH:
¢ (QopmupoBanue uHTEpeca U CTPEMICHUA OOY4YAIOIMXCH K HAYUHOMY
USYHICHUIO [PUPOJBI, PAsBUIUE HMX HHTEJUICKTYATBHBIX H TBOPUECKHX
CIIOCOOHOCTEIH,

® PAa3BHTHC NPE/CTABICHNH O HAYMHOM METO/E MO3HAHKA U (POPMUPOBAHUE
UCCIIEN0BATCABCKOrO OTHOLICHUS K OKPY KafOIMM ABICHUSIM

e (OpMUPOBAHKME HAYYHOTO MHPOBO33DEHUS KaK pE3yibTara W3yueHUs
OCHOB CTPOCHHS MAaTEPHK ¥ (PyHIAMEHTATBHBIX 3aKOHOB (DU3HKH:

¢ (opmuposanue yMmeHHH OGBICHATH SBICHUS HICIIOJIb30BAHUEM
(pusnuecknx 3Hanuii ¥ HayuHbIX JOKa3aTe.;IbCTB,

 (OpMUPOBaHHE NPEACTABIEHUN O POU busukm s pazsurus apyrux
CCTCCTBEHHBIX HAYK, TEXHUKHU ¥ TEXHOMOTHUIA,

Hoctmwxenne stux ueneit odecneunBaeres PEIICHUEM CICAYIOMMUX 33/ia4 B
TpoLecce u3yueHus Kypea Gusmici Ha YPOBHE CPEHEro obmero o0pasceanus:



o MPHOOpETEHHWE  cucTeMbl  3HaHMM 06  OBumX dbuzngecKux
3aKOHOMEPHOCTAX, 3aKOHaXx, TEOPHUSIX, BKJIKOYAS MEXaHHUKY,
MOJICKYJSIDHYIO  (DH3HKY, 3JEKTPOAMHAMUKY, KBaHTOBYIO (PU3HUKY W
JIEMEHTHI aCTPO(PHU3UKY;

» QopmupoBanue ymenuit npEMEHATH TCOPETUYECKUEC 3HAHUS  JUIS
00bACHEHUMsI (M3HUECKUX SIBIICHWH B OPUPONE H U1 TIPHHATHA
NPAKTUYECKUX PELICHUH B MOBCEAHEBHOMN JKU3HH,

* OCBOCHME CHOCOOOB pEMIEHUS Pa3IMYHBIX 33439 C ABHO 3a7aHHOM
(usuueckoll Moaenbo, 3amay, [TOAPa3syMEBAIOIINX CAMOCTOATEIBHOE
cosganue Gpu3muecKoit MOJIC/IN, aACKBATHON YCIIOBUAM 3aa4H;

* IMOHMMaHHE (PU3MYECKUX OCHOB W MPUHIUIOB ACHCTBHS TEXHUYECKHX
YCTPOHCTB ¥ TEXHOJIOTHYESCKUX MPOLECCOB, MX BIMAHUS Ha OKPYXAIOIIYHO
cpeny.

° OBJIAZICHHE METOJAMH CaMOCTOSTEJILHOrO IUIAHUPOBAHHMS W NPOBEACHUS
(pusnyecKnX IKCHEPUMEHTOB, aHAIU3A © MHTEPIPETaluy HHPOPMALHH,
OINpEE/IEHNs LOCTOBEPHOCTH MIONYYEHHOTO PE3yJIbTaTa;

* CO3MAHMC YCIOBMH UIA PA3BUTHUSA YMEHHH MPOEKTHO-MCCIIEI0BATEIbCKOIA,
TBOPYECKON AEATETLHOCTH.

Ha msyuenue ¢usuxm (6asosmit yposeHb) Ha ypoBHe cpeaHero ooiero
oOpasoBaHusi oTBomUTCs 136 wacos: 8 10 kiacce — 68 yacor (2 uaca B Hememo), B
11 xnacce — 68 wacos (2 uaca B Heemo).

Ilpeiaraempit B mporpaMme 1o dhusuke nepeyeHb J1abOpaTopHBIX U
MPaKTUYECKUX PabOT ABIAETCHE DPEKOMEHIOBAHHBIM, YYHTEIb AE/aeT BBIOOD
NPOBEACHHA JIADOPATOPHBIX pAbOT W ONBITOB € YYETOM VHIMBUYTbHBIX
ocobeHHocTel 00yyaromuxcs.



COHAEP)KAHUE OB YUEHUSA

10 KVIACC

Pazjen 1. ®usuxa u meroas HAYYHOT0 MO3HAHUS

®usuka — Hayka 0 npupoge. Hayumbie MeTomsi NO3HAHHUA OKPYIKAIOILUETO
Mupa. Pomb  okcnepmmenta u  Teopum B MPOLECCe MO3HAHUS TPHUPOJIBI.
OKCIIEPUMEHT B (PU3HKE.

MonennpoBanue usndecrtux sBaeHUN npoueccoB. Hayuusie rumoressi.
Dusnveckue 3akoHsl u Teopun. [ PaHHUIbI IPUMEHUMOCTH (PUIHYECKHMX 3aKOHOB.
[punnun coorsercTus.

Ponp u mecro ¢usuxu B (OPMUPOBaHHK COBPEMEHHON HAYYHOI KapTHHDI
MHpa, B IPaKTUYECKON AEATENbHOCTH TIONEH.

Hemoncmpayuu _

Ananoroseie ¥ umQppoBke USMEPUTEIIbHBIC NPHOOPHI, KOMIIBIOTEPHBIE
JAATYUKH.

Pazaen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe npmwienne. OTHOCHTETBHOCTS MEXAHHYECKOrO0 IBUIKCHMUS.
Cucrema orcuéra. Tpaekropus.

[lepememienne, cxopocts (CpemHsia CKOPOCTh, MTHOBEHHAs CKOPOCTB) H
YCKOPCHHE MAaTCPHAIbHOM TOYKM, WX MPOSKLHM HA OCH CHCTEMBI KOODJHMHAT.
Crnoxenue nepemMenennii u cioxenue CKOpocCTeil.

PaBHOMEpHOE M PaBHOYCKOPCHHOE NPAMOIMHEHHOE ABMkeHME. [ 'padukm
3aBUCUMOCTH  KOODAMHAT, CKOPOCTH, YCKOPEHMS, MyTH WU MIePEeMELIEHES
MaTepUATBbHON TOYKH OT BPEMEHH. |

Ceobonnoe nagenve. Yekoperue cro60IHOrO NaJCHHUS.

Kpuponuueiinoe  nswxenue.  Jipmxenne MAaT€pPHaJbHON  TOYKM 110
OKPYIKHOCTH € ITOCTOSTHHOM 110 MOAYJTHO CKOPOCTHIO. YTiioBas CKOPOCTH, JIMHEHHas
ckopocTb. [lepuon u yactora o6pamenus. LlenTpocTpemuTensHoe yekoperue.

Texnuueckue ycrpoiictea wu IPAKTUYECKOE MNPUMEHEHHUE: CIUIOMETP,
ABMKCHUE CHAPANOB, LICTIHBIE ¥ PEMEHHbIE NEPEIAUHN.

Jemonempayuu

Mogzenb cucTemMbl oTcuéra, WLNOCTPALNS KHHEMATHUYECKIX XaPAKTEPUCTHK
JABUIKCHUS.

[IpeobpasoBanue ABUKEHUH ¢ UCHOTB30BAHAEM MIPOCTHIX MEXAHH3MOB.

[lanenne ten B Bozayxe u B Pa3peESHHOM IIPOCTPAHCTBE.

Habmonenue nemskenus rtena, OpOLIEHHOTO TOx YIJIOM K TOPH3CHTY H
TOPU30HTAIIBHO.



M3mepenue yckopenus cBoGOIHOrO TaeHus.

Hanpasnenne ckopoctu npn ABHOKEHHIH IO OKPY’KHOCTH.

Vuenuuecrkui sxcnepumenm, abopamopuwie pabomuot

Usydenue HepaBHOMEPHOro IBMKEHHA C LEIBIO ONPEACIEHUs] MTHOBEHHOMN
CKOPOCTH. _

Hccnenosanne cootHOmenus MEXIY NYTAMH, NPOWACHHBIMH TEJIIOM 3a
MOC/ICAOBATEIBHBIC PABHBIE NPOMEXYTKH BPEMEHH UpPH PaBHOYCKOPEHHOM
ABWIKCHHH C HAYAITbHOHM CKOPOCTBIC, PABHOM HYJIIO.

Wsyuenne nBHKEHNA INAPHKA B BSZKOM HKHTKOCTH.

M3yuenne mpimkenns Tea, GpoIeHHOro TOPU30HTAJILHO.

Tema 2. Junamuxa

[lpunuun  orsocurensHocT  amuies. [lepsoiit  3akon  Herotoma.
WHepuumanbHbie cuctemMsl 0TcuéTa.

Macca tena. Cuna. Ipunuun cyneprnosuunsn . Bropoit 3akon Herotona
AL MaTepuaibHOM Touky. Tperuif 3axon HeoTona mia MaTCPHAIBHBIX TOYEK,

3aKOH BCEMHPHOrO TAroTeHus. CUaa TSOKECTH. Ileppas kocmuyeckas
CKOPOCTS.

Cuna ynpyrocru. 3akon I'yka. Bec Tena.

Tpenne. Buust Tpenus (mokos, CKONbIKCHHUA, KaueHms ). Cuia tpenns. Cyxoe
TpeHue. Cuila TPEHHS CKOIbKEHHS U CHIIA TpeHus nokosi. Kosdduiment tpenns.
Cina COnpOTUBIICHHS TIPU ABMIKSHHY TeJa B SKHAKOCTH WM rase.

IocTynarensHoe 1 BpamarensHoe ABHKEHHE a0COMIOTHO TBEPAOTO TEA.

MOMEHT CHJIBI OTHOCHTEIBHO OCH Bpamenua. [Inewo cumsi. Ycnosus
PaBHOBECUA TBEPIOIO TENA.

Texnuyeckne ycTpolcTBa W HpakTHUEcKoe OPUMCHEHHE. TOAIIMIIHUKH,
ABHIKEHUE HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

sIBieHue uHEpLHH.

CpaBHenune Mace B3aMMOAEHCTBYOILMX T,

Bropoii 3akon HerotoHa.

H3mepenue cui.

Crnoxenne cun.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT AehopMarH.

HesecomocTs. Bec Tena npu yckopeHHOM noaséme u TIaICHHUHA.

CpaBHeHue CHUT TPEHUS MOKOA, KAYEHHUS U CKOIBKEHH,

Yci0Bus paBHOBECH TBEPIOTO Tejia. Bupi PaBHOBECHS.

Yuenuueckuii oxcnepumenm, aabopamopiuie pabomei

Usyuenne asrkenns 6pycKa 110 HAKIIOHHOR MIIOCKOCTH.



HcenepoBanne 3aBucuMOCTH CHA YIPYTOCTH, BOSHHKAIOLIUX B MPYXKUHE W
PE3MHOBOM 00pasle, OT ux AehopMALIiA.

Hccneposanne yonosuil pasHOBecHs TBEPOOrO TeNla, HUMEIOLIEr0 OCh
BPALICHHUS.

Tema 3. 3axonst coxpanenus ¢ smexanuxe

Mmnynec marepuansHON TOukH (Tena), CHCTEMBI MaTEPHATBHBIX TOYEK.
MMmysiee cuitbl ¥ u3MeneHue uMIy/sCa Tena. 3aKOH COXPaHEHHs HMITY/IbCa.
PeaktuBHoe neuxenue.

PaGota cuisl. MowHoCT CHjIbI,

Kunetnueckas sHeprus MaTepuanbHOM TOUKH. Teopema 00 wu3sMenenuw
KWHETUYECKON SHEPTHu.

[lorenuunansnas SHEprusl. lTorennmansnas SHEPrus yapyro
Ae(pOPMHPOBAHHON  NpYkKUHBL.  [loTeHUHATbHAS HEpPrus Tena  BOMM3U
MOBEPXHOCTH 3EMIIN.

[oteHumansusie  u  HemorTeHimanbhbie  cuisl. CBAsh paboThl
HEMOTCHIMAIBHBIX CHJI ¢ H3MCHCHUEM MEXaHUYECKOM SHEPrHHM CHCTEMbI Tell.
3aKOH COXPaHEHUS MEXAHHYECKO JHEPIUH.

Ynpyrie u Heynpyrue CTOIKHOBEHMS.

TexHuyeckue ycTpoicTBa M NIpaKTHYECKOE INPHUMEHEHHUE. BOLOMET, KOMED,
NPYKUHHBIH MUCTOJIET, ABUIKEHNUE PAKET.

Jlemonempayuu

3aKOH COXpaHEHMS UMITYJIBCA.

PeaxkTuBHOE IBHIKEHME.

[Tepexon noTeHUMANBHOM YHEPrHH B KWHETHYECKYIO U 00paTHO.

Vuenuueckuir sxcnepuvienm, nabopamoprsie pabomut

Wsydenne aGcomortro meympyroro yAapa C TOMOMIBIO ABYX OIMHAKOBBIX
HUTSHBIX MAATHHKOB.

Hecnenosanue cpasu paGoThl CHITB ¢ M3MEHEHHEM MEXAHUUECKOM YHEPTUM
TeJ1a Ha NPUMEPE PACTHKCHHUA PESHHABOIO KTy Ta.

Paznen 3. Moaexynsipnas pusuka u repmoauHaMuKa
Tema 1. OcHOGbl MONEKYNAPHO-KUHEMUYECKOT meopuu
OCHOBHBIE TOJIOKEHUS MONEKYIADHO-KAHETHYECKOM TCOPUU U UX OMBITHOE
obocHoBaHue. BpoyHoBckoe mBMIKEHHE. Huddysns. Xapaxrep aBmxenus wu
B3aMMOJICHCTBUS YACTUI[ BEIIeCTBA. MOJENH CTPOCHHS TasoB, KUAKOCTEH w
TBEPABIX TEN ¥ OOBACHEHHE CBOMCTE BENIECTBA HA OCHOBE STUX Momeied. Macea u
pasmepbi MosieKy:1. Konmudectso Bemtectsa. [locrosunas Asoraupo.

TemtoBoe pasHoBecue. Temmeparypa 1 eé n3mepenue. [lkana temneparyp
Llenbcus.



Monens  wpeansnoro rasza.  OcHOBHOE YPaBHCHHE  MOJIEKYJISIPHO-
KWHETUYECKOW TEOPUU MIEANBHOr0 raza. AGCOMOTHAS TEMIICpaTypa KaKk Mmepa
CPEAHEH KMHETHYECKOH >HEPruy TErIOBOr0 ABHKEHMS wyacTHn rasa. Illkana
Temneparyp Kenseuna. I'azoBsie 3akomsl. YpaBHeHue Menpeneesa—Knaneiipona.
3akon JlanwsToHa. Hsomnporecest B uaeanbBoM rase ¢ moCTOSHHBIM KOJIMYECTBOM
BelecTra. ['paduyeckoe mpencrasneHHe H30MPOLECCOB: M30TE€pMa, H30X0pa,
1u3o0apa.

Texnuyeckue ycTpoHCTBA U « HIPAKTHYECKOE MPUMEHCHUE. TEPMOMETP,
OapomeTp.

Jemonempayuu

OmnbiTl, AOKA3BIBAIOWME HHCKPETHOE CTpOCHHE BemecTsa, GoTtorpadun
MOJIEKYJT OPraHUYECKUX COCIUHEHHUI.

OnbiTel 0 auddy3um xKuUIKOCTEHR 1 ra30B.

Moznenb 6poyHOBCKOro ABUMIKEHMS.

Monesns omsira [ITepHa.

OnbiThl, JOKa3bIBAKOIINE CYIIECTBOBAHME MEXMOJICKYJIPHOIO
B3aHMOACHCTBHS.

Mogens, mimocTpupyiomas npupoLy JaBIEHNS Ta3a HA CTEHKH cocyja.

OnbITh, WUIOCTPUDPYIOLUME YPABHEHHE COCTOSHHUS HICATBHOIO rasa,
M30NPOLIECCHI. .

Vuaenuueckuit sxcnepumvenm, aabopamopisie pabomui

Onpenenenne Maccs! Bo3Myxa B KJIACCHONW KOMHATE HA OCHOBE H3MEPEHU
00bEMa KOMHATHI, AABICHUS U TEMIIEPATYPEI BO3yXa B HEH.

Hccnenoranue 3asrcumoctu Mexy NapamMeTpaMy COCTOSTHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuxy

Tepmoamnamuueckas cucrema. BHYTPEHHSS 3HEPrUs TEPMOAMHAMHUYECKOMN
CUCTEMBI U CIIOCOOH! €€ m3MeHeHud. KonmuecTso TemIoThl i pabora. BHyTpeHHss
SHEpPrusi  ONHOATOMHOIO  MJAGAIBHOrO  rasa. Bumel  Tennonepepaun:
TCILTONMPOBOAHOCTD, KOHBCKLIMS, M3JIy4eHHEe. Y IebHAA TEIUIOEMKOCTD BEIECTBA.
Konnuectso temnorst nipu remonepenaye.

[lonsitne 06 anmabartnom npouecce. [Tepsriif 3aKon TEPMOAVUHAMHUKH.
[Ipumenenye TepBoro 3akoHa TEPMOIMHAMUKH K uszonpoueccaMm. ['paduueckas
WHTEepHpeTanys padoThl rasa.

BTopo#i 3akoH TepMOAMHAM UK. HeoOpaTtumocTs npoueccos B npupose.

TernoBbie  mammusl.  [Ipusimnel  A€HCTBHS  TEIUIOBBIX  MAILMH.
[IpeobpasoBanns SHEHIMH B TEIIOBBIX MAINMHAX. Koaddunuenr nonesnoro
ACHCTBUA TEIWIOBOM Mammusl. [{ukn Kapho u ero KO3(pPHULHEHT MOIE3HOrO
ACHCTBHA. DKOIOrHYECKUE TIPOOIEMbI TEMI0HEPTETHKH.



Texnuueckue ycrpoiicrea u IPAaKTUYECKOE IPUMEHEHHE. JBUTATENb
BHYTPEHHETO CTOPaHus, OBITOBOH XONOAMIBHUK, KOHAUIHOHED.

Jemonempayuu .

WsmeHenne BHyTpeHHe# sHepruu Tena Py COBEpUIEHUM PadOThI. BBUIET
NpOOKU M3 OYTBUIKA MOJI AEHCTBHEM CIKATOrO BO3/Jyxa, HarpeBaHue >dupa B
JaTYHHOH TPyOKe MmyTéM TpeHus (BumeoseMoHCTpaIus ).

M3menenune BryTpenneit sueprum (Temmepatypsl) Tena [pu Tervionepeaye.

OmbiT no aamabaTHOMy pacIIMpeHUIO BO3AyXa (ONBIT C BO3XYLIHBIM
OTHHUBOM).

Monenn napoBoit TypOHHEL, ABATATE/IN BHYTPEHHERO CrOPaHusi, P2aKTHBHOIO
JABUTATEIS.

Vuenuuecrui skenepumenm, .aaf%()pamopubze pabomuwi

H3smepenue yaenbsHOM TEmIOEMKOCTH.

Tema 3. Azpezamnvie cocmonnus eewecmea. Pazoewvie nepexooui

[Tapoo6pasosanue u xonencanus. Vicriapenpe u kunenue. AGCOMOTHAS U
OTHOCHTEC/IbHAA BJIAXKKOCTb BO3AyXa. HacelmeHssiit map. YiaenbHas Temiora
napoo0pa3soBanus. 3aBUCKMOCTS TEMIIEPATYPHI KATIEHHS OT [AB/ICHI.

Trépnoe reno. Kpucrannmueckue u aMOp(HbIE Tella. AHM30TPOIHS CBONCTB
kpuctamnos. JKunkue kpucramisl. CoBpeMeHmbie Marepuansi. [liapnenue u
KpUCTajuM3anus. Y aenbHas Temiora mwiasienus. CyOoammanms.

YpaBHeHHe TeroBoro Ganasca.

TexHnueckne ycTpoicTBA M MpaKTHUECKOE NPUMCHEHKE. TUTPOMETP H
MCHXPOMETD, KANIOPUMETP, TEXHOIOTNH OYYEHHs. COBPEMEHHBIX MATEPHAIIOB, B
TOM YHCIIe HAHOMATEPHANIOB, X HAHOTEXHOIOTHH.

Hemonempayuu

CBOMCTBA HACBILIEHHBIX [TAPOB.

Kunenue npu noHWKEHHOM [aBIEHUY,

Crioco0sl H3MepErts BIaKHOCTH.

Habmonenne narpesanus 4 muiasienns KpUCTAIAYECKOTO BEILECTRA.

JemMoHcTpauus kpucTauios.

Vuenuueckuii oxcnepumenm, rabopamopnvie pabonisi

M3mepenne OTHOCHTENbHOM BIAKHOCTH BO3yXa.

Pazpen 4. Daexkrpoaunamuxa

Tema 1. Snekmpocmamuxa

Onexrpusauus Ten. Dmextpudeckuii 3apsn. Jlsa Buma 3ieKTpUYECKHX
3apAn0B. IIPOBOAHMKY, NUAMCKTPUKM M TIONYMPOBOAHMKH. 3aKOH COXPaHEHUS
SEKTPHUECKOTO 3apsia.

Bsaumoneiictare 3apsanos. 3axon Kynona. Togeunsrii IEKTPUUECKHUH 3apsi.

Onextpuueckoe nose. Hampsx&HHOCTS 3NEKTpUUeCKoro nons. [lpuanun



CYNEPNO3ULMKM ITEKTPUUECKNX nojel. JIunun HanpsKEHHOCTH 3IEKTPUUYECKOTO
TTOJISL.

PaBora cun  snexrpocratuseckoro  moms. [orenuman.  Pasunocts
MOTeHUMANOB. [IpOBOAHMKY W mWsneKTpHKM B JJIEKTPOCTATHYECKOM TOJIE.
JlaJIeKTpHYeCcKas MPOHNIAEMOCTS .

DJIEKTPOEMKOCTE. Konaencarop. DiexTpoéMKkocTs miockoro KOHJIeHCaTOpa.
DHEPrus 3apssKeHHOTO KOHJIEHCAaTopa. '

Texunyeckue yerpoiictsa u NPAaKTHYECKOE MPUMEHEHHE: 3JIEKTPOCKOI,
SJICKTPOMETD,  JNIEKTPOCTATHYECKAs 3alUTa, 3a3eMJICHHE EKTPONPUOOPOB,
KOHICHCATOP, KOMUPOBATbHBIN anmapar, CTPyHHbIH TIPHHTED.

Jemoncmpayuu

YCTpOHCTBO U NPUHLMM AeficTBHIS 3JIEKTPOMETPA.

BaanmoneiicTsue nasnekTpuzosanubx T,

DNEKTPHYECKOE TIONE 3APSIKEHHBIX TeJ,

[IpoBonHuKY B 3/1€KTpOCTATHUEEKOM TIOTE.

DIeKTPOCTATUYECKAS 3aLIUTa.

HusnekTpuKe B sekTpocTaTHueCKOM ToNe.

3aBUCHMOCTb  3IEKTPOEMKOCTH  TIIIOCKOIO KOHACHCATOpa OT IUIOIanu
IUTACTHH, PACCTOAHMA MEXCAY HUMU U AUIIEKTPUYECKON MPOHMLIAEMOCTH.

DHEPrus 3apskKeHHOro KOHJEHcaTopa.

Vaenuueckuin sxcnepumenm, nabopamopHusie pabomei

Hzmepenne snexrpoémkoctu KOHJEHCaTOopa.

Tema 2. Illocmonnnwiii snexmpuveckuii mox. Toxu g Pasnuunbix cpedax

Onextpuyeckuit Tox. VYcnosus CYLIECTBOBAHMSA 3SJICKTPUUECKOr0 TOKA.
Hcrounnkn Toka. Cuta Toka. [TocTosHuEbI TOK,

Hampsbxenne. 3akon Oma s yuacrka nenm.

DIeKTPHUYECKOE COMPOTHBICHHKE, Y MeNbHOE COMPOTHUBIIEHUE BEIICCTBRA.
TocnenosarensHoe, NapamiensHOE, CMEIIAHHOES COETUMHEHHE IIPOBOJHUKOB.

Pabora snextpuueckoro Toka. 3akon Joxoyns—Jlenna.  MomnocTs
YIEKTPUYECKOTO TOKA.

OJNEKTPOABIKYIIAS CHila W BHYTDEHHEE COIPOTHBJICHUE MCTOYHHUKA TOKA.
3akon Oma ju1st NONHOM (3aMKHYTO) IIEKTPUH4ECKOM neru. Koporkoe 3ambikanue.

OJNIEKTPOHHAs  MPOBOIMMOCTB TBEPIOBIX  METAJIOB.  3aBUCHMOCTE
COTIDOTHBJICHHA METAJUIOB OT TeMnepaTypsl. CBEpXIPOBOXHMOCTS.

Onextpuueckuii TOK B Bakyyme. CBoiicTsa 3JICKTPOHHBIX ITYYKOB.

Ionynposogauxy. Cobcreennan U IPUMECHAS [IPOBOJAUMOCTb
nosynpoBOAHUKOB. CBOHCTR2 p-n-nepexosa. [onynpoBoasukoBbIE TPUGOPSL.

ONeKTpuueckuit  Tox B pacTBOpax M pacCiulaBaX  HIEKTPOIHUTOB.
OJEKTPOIIMTUYECKAS JUCCOLUAITUL. SSIEKTPOIIHS.



OnekTpuueckuii Tok B raszax. CaMOCTOSTENbHBIH U HECaAMOCTOSATEIbHBI
paspan. Monuus. [Tnasma.

Texnuueckue ycrpoiictea w  npaktuueckoe IIDUMCHCHUE. aMIIEpMeTp,
BOJIBLTMETD, PpCOCTAT, MCTOYHHKH TOKA, INIEKTPOHAIPEBATE/IbHBIE pubopsI,
SJIEKTPOOCBETUTENLHEIC IPUGOPSI, TEPMOMETD CONPOTUBIICHHS, BAKYYMHBIIA JAMOA,
TEPMUCTOPBI 1 (YOTOPE3UCTOPEI, TIOTYIIPOBOIHHKOBBIN MO, FATbBAHIKA.

Jlemoncmpayuu

M3mepeHue cuibl TOKa M HanpsHKeHus.

3aBUCUMOCTh COTIPOTHUBIICHHS! LUWITHHAPUIECKUX OPOBOJHMKOB OT JIJIMHbI,
TUTOLIA/IK MOTIEPEYHOrO CEUCHNUS X MAaTEPHAA.

CMelanHoe coenuHeHre NPOBOIHUKOB.

[IpsmMoe  u3MepeHue >NEKTPOIBHIKYINEH CHITBL Koportkoe 3ameikanue
FanbBAHUYECKOTO 31EMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHMSL.

3aBUCHMOCTE CONPOTUBIICHHS METAJLIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTD 51K TPOIUTOB.

Hckposoii paspsa i nposommocts Bo3ayxa.

ORHOCTOPOHHSSI MPOBOAUMOCTE AHOAA.

Vuenudeckutt sxcnepumenm, raGopamopnuie padomei

Hsyuenne cMemantoro coenunenus PE3UCTOPOB.

M3mepenue »reKkTpoaBmIKymIEl CHTbI WCTOUHUKA TOKA W €ro BHYTPSHHETO
CONPOTHBIICHUS.

Habmonenue snexrponusa.

Mesxnpenmerabie cBS3u

Msyuenne xypca ¢usuku 6a30Boro ypoBHsa B 10 kmacce ocywecrsasercs ¢
YU4ETOM CONEPXKATENBHBIX MEXIPEAMETHBIX CBA3eH C Kypcamu MaTEeMaTHKH,
OMONIOruM, XMMHH, reOrPaBUul i TEXHOIOTHH.

Mexcnpeomemnvie nowsmus, cesizannbe ¢ U3YYCHHEM METO/IOB HAY4YHOTO
NOSHaHUS: SBJACHUE, HAay4YHbIH (DAKT, TUIOTE3a, (PU3MUECKas BEJIUYMUHA, 3aKOH,
TeOpHA, HAOJIONCHHE, SKCICPUMEHT, MOJACTHPOBAHHE, MOJIENh, U3MEPEHHE.

Mamemamuka: penienue  cueTeMBI YPAaBHCHWH, JUHEHHas QYHKLHUA,
napabona, runepbona, ux rpaduky u CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU:
CHHYC, KOCUHYC, TAHI'CHC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKACCTBO,
BECKTOPBI M UX NPOEKUUH HA OCH KOOPIMHAT, CJIOXKEHUE BEKTOPOB.

buonozus: MexaHWUECKOe ABUIKEHWE B KHBOM npupoae, auddys3us, ocmoc,
TEMIOOOMEH JKMBBIX OPraHM3MOB (BH/IbI TEILIONEPEJAYH, TEMTOBOS paBHOBECHE),
STCKTPUYECKUE SIBJICHUS B JKUBOK TIPUPOJIE.

Xumusi: JACKPETHOE CTPOEHME BEIIECTBA, CTPOEHHE ATOMOB i MOJIEKYJI, MOJIb
BCILCCTBA, MOJISIDHAsh Macca, TEIUIOBbIE CBOMCTBA TBEPHABIX TEJ, KHUIKOCTEH u



Fa30B, JJICKTPHUECKHE CBOHCTBA METAIJIOB, JIEKTPOIUTHYECKAs AuccoLralus,
rajIbBaHUKA.

l'eoepaghus: BnaxuoCTS BO3ZyXa, BETPBI, OapOMETp, TEPMOMETP.

Texnonozus. npeobpazoBaHue IBIKSHUN C UCTIOJIb30BAHHEM MEXAHH3MOB,
YYET TPEHMS B TEXHHKS, NOMIWIHAKA, HMCHONb30BAHAE 3aKOHA COXpaHCHHSA
UMITYJIbCA B TEXHUKE (paKera, BOZOMET W [PYTHeE), IBHIaTeNb BHYTPEHHEI0
CropaHus, naposas TypOuHa, GBITOBON XOIOMJTHHHUK, KOH/IMIHOHEP, TEXHOJIOTHU
MOJTyuCHHUs COBPEMCHHBIX MaTePUaIOB, B TOM YHCIE HaHOMAaTEPUAJIOB, W
HAaHOTEXHOJIOTHH, HICKTPOCTATHYECKAA 3AlIMTA, 3a3€MJICHHUE 3IEKTPONPHGOPOE,
KCEPOKC, CTPYHHBIK IIPHAHTED, SJICKTPOHArPEBATEIIbHbIE npuoopsI,
SJICKTPOOCBETUTEIILHBIC NPUOOPEI, MaJIbBAHUKA.

11 KJIACC

Pasnen 4. dnexrpoaunavuxa

Tema 3. Mazuumnoe none. dnexmpomazeumnasn UHOYKUUA

Hocrosiunpie  marmuTsl.  BsammoneiicTsue NOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bektop wmarmuTHOMN uaAykumu. IlpuHnnn cynepnosummn
MarHUTHbIX noneH. JIunuu MarHuTHON MHIYKIUH, Kaprtuna nunuit marautHoi
MHYKIHAH HOJIS TOCTOSHHBIX MATrHHUTOB.

MaruutHOoe mOsE TPOBOZHMKA ¢ TOKOM. Kaptuna muunii ungykupw
MAarHWTHOTO MOJIA [UIMHHOTO MPAMOTO NPOBOAHHKA H 3aMKHYTOTO KOJIBIIEBOIO
[IPOBO/IHMKA, KAaTYIIKU ¢ TokoM. OnbiT Operena. BlauMoneiicTrue OPOBOHUKOB ¢
TOKOM.

Cunia Amniepa, eé Moayss u HaIpaBJCHUE.

Cuna JlopeHua, €€ Moay/b u HanpapieHue. J[BrKeHNE 3apsKeHHON YACTHIIb]
B OTHOPOHOM MarHUTHOM none. Pabora cunel Jlopesrua.

JIBIeHHME  SNEKTPOMArHUTHOM uHAyKOud. IIoTok BekTopa MarHuTHOM
WHAYKIMK.  ONIEKTPOABIDKYIIAS CHJIA HHAYKIAW. 3aKOH JIEKTPOMAarHUTHOM
uHaykuuy Oapanes.

Buxpesoe snextpuueckoe morie. ONEKTPONBIOKYINAS CHNA HHAYKIUH B
MPOBOMHKUKE, NBUKYINEMCS TIOCTYIATENBHO B OJHOPOAHOM MArHHTHOM MOe.

[pasuno Jlenua.

Unnykrusaocts.  SBnenne CaMOMHIAYKLUM. ONEKTPOABMKYILAS  CHIIA
CaMOUHYKLINH.

OHEPrus MarHUTHOTO TIOJIS KaTYLIKX ¢ TOKOM.

DNEKTPOMArHUTHOE MOJIE.

Texnugeckue ycrpoiictea u MPAKTUYECKOE MPUMEHEHUE: ITOCTOSHHBIE
MArHUTBI,  3JICKTPOMArHUThL, 3JIEKTPOXBHUIATEND, YCKOPHTEIH 3JIEMEHTAPHbIX
9acCTHULl, HHAYKIIMOHHAS [IE€Yb,



Jlemoncmpayuu

OmnbiT Opcrena.

OTKIIOHEHHE 3TEKTPOHHOIO MyYKa MATHUTHBIM TIO/IEM.

JIMHUN MHIYKIAKM MAaTHATHOTO OIS, :

Bsaumoneiicteue 18yx npoBOAHUKOB ¢ TOKOM.

Cuna Amnepa.

HeiictBue cumst Jloperna na wons! JIEKTPOJIUATA.

SIBICHHE 2IEKTPOMATHUTHOM HHAYKIKHY,

[Ipasusio Jlenua.

3aBHCHMOCTb 3MEKTPOABIIKYLIEH CHJIBI HHIYKUHH OT CKOPOCTH M3MEHEHUS
MarHMUTHOTO TTOTOKa.

ABnenne camomnyKuuy. .

Vaenuueckui sxcnepumenm, Jaopamopuvie pabomu:

M3y4eHne MarHMTHOTO MOJIA KATYIIKH ¢ TOKOM.

Hcenenosanue neficTBis DOCTOSHEOrO MarHATA Ha PaMKy C TOKOM.

Hccnenosanue sBnenns snexrpoMarnuTHo HHIYKIHH.

Pasnen 5. Konebanus u Boinbl

Tema 1. Mexanuueckue u 3nexmpomazaummnsie Konebanus

Konebaremsnas  cucrema.  CpoGomHbie  MexaHWUECKHe Konedauusi.
['apmonunueckue xoneGanmsa. [lepron, 4acToTa, aMIuIuTyaa U (asza kosebaHuil.
pyxuunerii MasTHuk. MareMmartrueckuil MasTHHK, YpaBHEHHE rapMOHHYECKUX
konebauwii. [IpeBpatuenue suepruu ripu rapMOHMYECKHUX Konebanusx.

Konebarenpusii  kontyp. CBOGOIHBIE BNCKTPOMArHUTHbLIE KOJe0aHus B
UNICAIbHOM  KOJicOaTeNbHOM KOHTYPe. AHANOrHs MEKIY MEXAHHYCCKUMH U
JICKTPOMArHUTHRIME  KoJieOanmsamu. Dopmyna Tomcoma. 3axon COXPaHCHMS
SHEPrUM B MACAIBHOM KOJIEOATEIBHOM KOHTYPE.

[IpeacraBnenue o 3aryxawommx kone6aHusx. BBIHYX/I€HHbIE MEXaHUUECKUE
xonebanus. Pezonanc. Beinyxaennsie 3EKTPOMATHUTHBIE KOTEGaHHs.

[lepemennblii  Tok. CuHYCOMAANBHBIIH NEePEMEHHBIA  TOK. MOoWHOCTE
TIEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHCTBYIOINEE 3HAYECHHE CHIBI TOKA i
HaIpsHKEHU.

Tpancdopmarop. IIpoussoscTso, nepenaya u NOTPEOIEHUE IMEKTPUUECKOM
SHEPruH. DKOJOTHYECKHE PUCKH NPH NPOM3BOACTBE MEKTPOsHEpruu. Kynerypa
MCIIOJIb30BAHHUA 3JICKTPOIHEPTUH B NIOBCEAHESBHOM SKU3HH.

TexHuueckne ycrpoicTsa w npakTHYecKoe [IDUMCHEHHE. IEKTPUUYECKUAN
3BOHOK, T€HEPATOp NEPEMEHHOTO TOKA, IMHUMU 3NEKTPONepeIay.

Jlemoncmpayuu

Hcenenosanne mapamerpos komne6artenbHOM CHCTEMBI (IPYXKUHHBIA WV
MaTEMATUYECKNI MAATHUK).



Habmonenue 3aryxaromux xoneGanmii.

Hccnenosanne cBOMCTB BBLIYKACHHBIX KOJICGAHMIA,

Habmonenue pezonasca. 4

CBOOOIHBIE H1IEKTPOMATHATHBIE KONeGAHMS.

Ocumiorpammsl (3aBUCHMOCTH CHITBI TOKA U HaIPSDKCHUA OT BPEMEHHM) 115
SJIEKTPOMArHUTHBIX KOJIEOaHHUIA,

Pesonanc mpm mocnemomatensHOM  coemuHEHHM PE3UCTOpa, KaTYIIKH
MHIYKTUBHOCTH U KOH/€HCATOpA.

Mogens nun#M 35eKTpONEpE naYH.

Vuenuueckuii oxcnepuvienm, aa6opamopnvie pabomesi

Hccnenosanue 3aBacumocTy meprona Mamsix KoeGanui rpy3a Ha HUTH OT
JJIMHBI HUTH ¥ MacChl rpy3a.

Hccrienosanue nepemeHsHOro TOka B mend w3 HOCIE0BATEIbHO
COCMMHEHHBIX KOHJECHCATOPA, KATYIUKH U PE3HCTOPA.

Tema 2. Mexanuueckue u INEKMPOMAZHUMHbIE B0IHBI

Mexannueckue BOAHBL, yCIOBUS pacmpocrpanenus. [lepmon. Ckopocts
PaclpOCTpaHCHHA M JUlMHAa BONHBL. llonmepeuyHble ¥ HPOMOILHBIE BOJIHBL
WuTepdepenuus n audpaxims MexaHAIECKHX BOIH,

3Byk. CkopocTs 3Byka. ['poMKoCTs 3ByKa. BeicoTa ToHa. Tem6p 3ByKA.

ONEKTPOMArHUTHLIE BOMHBL. Y CIOBHS U3JTYYEHUSA 3NIEKTPOMArHUTHBIX BOJIH.
Bsanmuas opuenTamms sexropos E, B, V B 3JIEKTPOMArHUTHOW BosHe. CBolicTBa

SJICKTPOMArHUTHBIX BOJIH: OTPAKEHHE, HPEIOMIICHHE, TONAPH3ALNS, augpaxims,
nHTepdepenuusa. CKOpocTs 31eKTPOMArHUTHBIX BOTI.

[xana snexTpomarsutheix BonH. ITpuMenenue 3JCKTPOMArHUTHLIX BOJIH B
TEXHUKE U ObITY.

IIpHHLAIIBI PATHOCBSA3H U Te/IeBUNEHUS. PaﬂI/IOHOKaHHﬂ

DNEKTPOMAarHUTHOE sarpssHenne OKpY’arotuei cpes.

Texnuueckue ycTpoiictsa u npaf{mqecxoe IPUMEHEHHUE. MY3bIKAIbHBIC
MHCTPYMCHTBL, yJIbTPA3BYKOBAs AMATHOCTHKA B TEXHHKE W MEIMLMHE, pajap,
PanvonpuEMHUK, TeaeBU30p, anteHHa, Tenedon, CBU-neup.

Hemoncmpayuu _

Obpa3zosanue u pacpocTpaHenye nonepedHsIX u IIPOJONILHEIX BOJTH.

Konebmomeecs Teno xak uerounmi 3BYyKa.

Habmronenue otpaskedns u npenomienns Mexanmueckux Bojim.

Habmoznenue untepdepenuny u qudpakinu MexaHumueckux BoJH.

3BYKOBO# PE30HAHC.

H36J'IIO)1€HH€ CBA3H TPOMKOCTH 3BYKa HM BBICOTEI TOHA C a\m:mryﬂou H
4aCcTOTOU KoeDaHui,



Hccaenosanme  croiicts SICKTPOMATr HUTHBIX BOJIH: OTpaXkeHue,
NPEJIOMIICHHEC, TIONAPU3ALIAA, AU(PPAKIIFS, UHTEPDEPSHLIHA.

Tema 3. Onmuka

['eomerpuueckas omruka, lpsivonunelinoe pacnpoctpaHenue ceeta B
onHopojHoM cpene. Jlyd ceeta. TogYeuHbIN HCTOUHUK CBETA.

Otpaxenue cpera. 3aKOHBI OTPAKEHUS CBETA. [MocTtpoerue n300paxeHwii B
MJIOCKOM 3€pKaJIe. 3

IIpesiomnenne cBeta. 3aKOHBI NPETOMICHHS CBETA. AOCOMIOTHBIN NOKa3aTeb
npejominenns. Ilonnoe BHyTpeHHee oTpaenue. [IpenensHslii yron mnonHoro
BHYTPEHHETO OTPAKCHHUS.

Hucnepcus ceera. Crioskabii cocTaB 6emoro cBeTa. I{BeT.

Cobupatomme u paccemparomme nuH3bl. TOHKAs miH3a.  DOoKyCHOE
PacCTOAHUE M ONTHYECKas CHia TOHKOM JuH3bL. IlocTpoenue 300paxxeHull B
COOMpParOUIMX M PACCEMBAMOLINX JIMH3AX. DopMyna TOHKOM JIMH3BI. YBETHUEHME,
JaBaeMO€ JIMH30M.

Ipenensi npuMeHNMOCTH reoMeTpryeckol ONTUKH.

Bosmosas ontmka. Umtepdepenrus cpera. Korepentabie mncrounmkm.
YciioBuss HaOMONEHUsS MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHOM’
KapTUHE OT IBYX CHH(A3HBIX KOrePEHTHLIX MCTOYHHUKOB.

Aundpaxuus  csera.  [Judpaxmmonnas pem€éTka. YcnoBue HabMOACHMS
[Ja3HBIX ~ MAaKCUMyMOB @PY MaJeHAM MOHOXPOMATHYECKOTO CBETa Ha
JUDPAKIHOHHYIO PEIIETKY .

[Monspuzanus ceera.

TexHUYeCKHE YCTPONCTBA H IIPAKTHIECKOS NPUMCHEHHWE: OYKM, JIyna,
(horoannapar, npoekUMOHHEIE anmapar, MHKDPOCKOII, TEJIECKOI, BOJIOKOHHAS
ONTHKA, AM(PPAKIMOHHAS PELIETKA, TOIAPOHA.

Jlemoncmpayuu

[psmommneiinoe pacnpocrpanenue, OTPAXEHHUE M IIPEIOMIIEHUE CBETA.
Onrrryeckue npubopsl.

IonHoe BHyTpennee otpascenue. Monens cBeTOBOAA.

HMecnenosanue cBoiicts H300paXkeHnii B IMH3aX.

Mopenu Mukpockona, Teeckona.

Habmonenne untepdepenuy creTa.

Habmonenue nudpakunn ceera.

Habmonenue qucnepenu csera.

llonyuenne criekrpa ¢ MOMOLLBIO IPU3MEL.

[ony4enne crekrpa ¢ oMol audpakuroHHON peInéTKH.

Habmonenre nmonspuzauny ceera.

Vuenuueckun sxcnepumenm, RAGOpaAmopHsIe padomuol



Hsmepenne nokazarens NPETIOMJIEHHS CTEKIA.
Hccnenosanue croiicts U300paKEHUN B IMH3AX.
Habmonenue pucnepenu ceera.

Paznen 6. OcHoBbl cieumanbHoll TEOPUH OTHOCUTEILHOCTH
I'panunst  npuMeHnMOCTH  KIAacCHYECKOH — MEXAHMKI. [Toctynars
CNCLHAILHON TEOPUH OTHOCHTENBHOCTH: HHBAPMAHTHOCTD MOJYJI1 CKOPOCTH
CBCTA B BAKYYMe€, IPUHIMI OTHOCUTE/IEHOCTH DHHIITEHHA.
OTHOCHTENBHOCTL OAHOBPEMEHHOCTH. 3aMe UIeHH e BPCMEHM ¥ COKpalleHMe
JIHHBI. o
OHEPrus U UMITYJbC PESTHBHCTCKON JACTHIEL.

CBsi3b Macchl ¢ SHEPruel u EMITYIIBCOM PEJIATHBHCTCKOM YacTULIbI. DHEPrus
[TOKOS.

Pasnen 7. KBanroBas dusuxa

Tema 1. Dnemenmot keanmoeoii onmuxu

@otonsl. Dopmyia ITnanka ces3u SHEPTHE (POTOHA C €r0 YaCTOTOH. DHeprus
¥ UMIyJibC PoTOHA.

OTKpbITHE ¥ HCCIEOBaHME doroaddexra. Onbiter A. I'. Cronerosa. 3aKOHbI
ororddexra. Ypasuerue Ditminreiina s dorosddexra. «Kpacuas rpannuay
thorosddexra.

Hasnenue csera. Onpiter [1. H. JleGenena.

Xumudeckoe aeifcTue ceera.

Texnuyeckue ycrpoiicTea u mpaxTHueckoe NPUMEHEHHE: (POTOITEMEHT,
doTomaTYMK, CONHEUHAS Oarapes, CBETOAUON.

Hemonempayuu :

DoT0>]PdEKT HA VCTAHOBKE ¢ LMHKOBOM TLNACTHHOM,

HccnenoBanve 3ak0HOB BHELIHETO horosddexra.

Ceeronmon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mognens aroma Tomcona. OmbiTsi Pesepdopna mo paccesnmio a -uacrtuil
[lnanerapras monens aroma. Hocrynarsr bopa. Usnyuemnme u norioumeHue
doToHoB npu mepexome aroma OJIHOTO YPOBHsI SHEPruHM Ha Jpyrod. Buasr
cnexTpoB. CekTp ypoBHEH sHepruu atoma BOJOpOAA.

Bonnoseie cBolicTea yacTun. BonHb me Bpoiina. Kopnyckynsapro-BomHoBO#
AYaTH3M.

CnoHTaHHOE ¥ BBHIRYKIEHHOE W3JIYUCHHUE.

Texanueckue ycrpoiicrea u [IPAKTAYECKOE MPHUMEHEHME: CHEKTPasibHb
aHAJIU3 (CIIEKTPOCKOI ), JIA3ED, KBAHTOBLIMH KOMIIBIOTED.



Hemoncmpayuu .
Mozenb onbita Pesepdopa.
Onpenenenue AIHUHB BOJIHEL nasepa.
Habmonenne nuneituatsix CHEKTPOB U3JTYYCHUS.
Jlazep.
Vuenuueckuit sxcnepuvenm, nadopamopuvie pabomei
Habmonenne muneiiuaroro CHEKTPA.
Tema 3. Amomnoe aopo
OKCNEPHMEHTS!, IOKa3BIBAIOIINE CIOKHOCTS CTpoeHus sapa. OTKpbITHE
pannoakTuBHOCTH.  Ombitel  Pesepdopma  mo OMPENENeHNIO  COCTaBa
PaJMOaKTUBHOTO  u3myyeHus.. Cpolictea ambga-, Gera-, raMMa-U3IyueHus.
BiiMsiHuE PaiHOaKTHBHOCTH HA KUBEIE OpPraHUu3MBI.
OtkpeiTHE NPOTOHA M HeHTpoRa. HykmonHas monens sipa ["eitzenbepra—
MBanenko. 3apsaa a1pa. Maccosoe quciio aapa. M3oromsi.
Anbba-pacnax. DNeKTPOHHBIA u NO3UTPOHHBIA Oera-pacnan. [ amma-
H31y4EeHHE. 3aKOH PAaTHOAKTUBHOTO PaCaa.
OHEPrus CBSI3M HyKJIOHOB B sIpe. Anepusie cunel. edext macces! sapa.
slnepubie peakumu. Jlenenue u cunTes AED.
SlpepHpIft  peakTop. Tepmosimepusiit cunres. IlpobneMbl ¥ nmepcnexThBI
ANCPHOH IHEPIETHKU. DKOTOTHUECKIE ACTIEKTEI SIEPHON YHEPreTHKH.
DnemenTapHbie yactuipl. OTKPbITHE [O3UTPOHA.
Mertonpr nabnronenus u perucrpanuu 5JIEMEHTaPHBIX YACTHULL
DyH/IaMEHTAIBHBIE B3aUMOASHCTBHA. EAMHCTRO (usnueckoli KapTHHBL MUpa.
Texunueckue yctpoiictsa u npaxtuueckoe NPUMEHEHHUE: J03UMETD, Kamepa
Buiibcona, sineprbiit peaxrop, atoMuas 6om6a.
Jlemoncmpayuu
CHETUMK MOHM3MPYIOMMX YACTHIL,
Vuenuuecruii sxcnepumenm, aabopamopuvie pabomuoi
Hcenenosanue Tpekos 4acTull ([0 TOTOBBIM (dororpadusim).

Pasnen 8. Dnementor acrponomun u acTpopusHKHU

OTanbl pasBUTHA aCTPOHOMMUH. llpuxnanHoe 1 MEPOBO33pEHUECKOE 3HAYCHHE
ACTPOHOMMH.

Bun 3Béspnoro neba. CosBe3nus, apxue 3BE31bI, IUIAHETHI, UX BHIAMMOE
JABHKEHUE.

Conneunas cucrema.

Comune. Conneynas AKTUBHOCTh. lcrounuk sueprum CosHna u 3B&31.
3BE3BI, WX OCHOBHBIE XapakTepucTuky. JluarpaMma «CrexTpaabHbBIH K1ace —
CBETUMOCTbY. 3BE3MBI IVIABHOM MOCIEHOBATENLHOCTH. S3aBUCHMOCTE «Macca —
CBETUMOCTbY ISl 3BE3)] MVIABHOM MOCIIEA0BATEILHOCTH. BryTtpennee crpoenue



38€321. COBpEMEHHBIE MPEICTABIEHUS O IPOUCXOKACHNHU U 3Bonounu ConHna u
3BE3M. OTallbl JKM3HHU 3BE3N.

Mieunpidi ITyte — Hamma anaxtuxa. ITonosxenue u aBmxeHue CojiHua B
["anaxtyuke. Tunsl ranakrux. Pannorgnakruky u ksazapel. Uspusie IBIPBI B sAiApax
raJIaKTHK.

Bceenennas. Pacupenue Beenensoit. 3akon Xa66a. Pas0eranue ranakruk.
Teopusa Boasiuoro B3peisa. Pennktosoe U3JIy4eHUE.

MacurraGuas ctpyktypa Beeernoil. Meraratakruka.

Hepemeénnsie npebnems actporomu.

Vuenuvecrue nabmooenus

HaGnronenns HEBOODY:KEHHBIM [71a30M ¢ HCIIONb30BAHHEM KOMIBIOTEPHBIX
MPUIOKEHHUH JUISl ONPEIEICHHS TIOJI0KEHHS HEOECHBIX 0GbEKTOB HA KOHKDPETHYIO
ATy OCHOBHbIE CO3Be3/1sl CeBEPHOTO MOy APy U APKHe 3BE3IBL

Habmonenns B Teneckon Jlynsl, mianer, Mneunoro IyTu.

O6006maromee HOBTO})BHIKQ

Poie  usuku wu aCTPOHOMMU B 3KOHOMMHYECKOH, TEXHOJIOTHUECKOIA,
COLMATILHON M 3THICCKOH cepax HesTeTbHOCTH 4e/I0BeKa, POJis ¥ MeCTO (pH3uKH
1 ACTPOHOMHH B COBDEMEHHON HAy4HOH KapTHHE MHpA, DOIb (du3rgecKoit Teopun
B (OPMMPOBAaHHWM MPEACTABICHAN O (usnueckolt kapruHe Mwupa, MecTo
(pusnueckolf kapTuHbl MEpa B 06mem Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
NPEACTABIACHUN O IIPUPOJIE.

Mexnpeavernbie CB3H

H3yyenne kypca duzukm 6azosoro ypoBHs B 11 wiacce ocyuiecTisercs ¢
Y4CTOM COACPIKATENBHBIX MEXKIPEIMETHBIX CBA3EH ¢ KypcaMH MaTeMaTHKH,
OHOJIOruM, XUMUK, Teorpadyy ¥ TEXHOIOTHH.

Medicnpeomemnvie nonsmus, CBA3AHHBIE C W3YYEHMEM METOIOB HAY4YHOTO
TNO3HAHUA. SIBIIEHUE, HAY4YHbIN (aKT, THIOTE3a, (usnueckas BenuurHa, 3akow,
TEOpUs, HAOMIOAEHH)E, SKCICPUMERT, MOAETHPOBAHNE, MOJ€EJIb, U3MEPCHHUE.

Mamemamuxa:  pewenne cucremsr YPAaBHEHHH, TPUIOHOMETPHYECKHE
(DYHKLMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHIEHC, OCHOBHOE TPUTOHOMETPHYECKOE
TOKACCTBO, BEKTOPBI M MX TPOCKLMY HA OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB,
HPOM3BOMHBIC JNEMEHTAPHBIX (QYHKUMH, TPU3HAKH NOAOOHA TPEYrOJbHUKOB,
ONPEACICHHE IUIOIAAY IUIOCKUX QHTYP U 00BEMa TeL.

buonozusa: IMeKTpUdECKHe SBICHWA B IKHBOIA NpUpoae, KosiebaTe/lbHbie
JABVOKCHHUS B XUBOW NPUPO/E, ONTUUECKHUE SBICHUS B SKUBOM NpUpoIe, ACHCTBUE
pajMaly Ha MUBBIE OPraHMU3MBl,

Xumusi: CTpoeHHe aTOMOB ¥ MONEKYJI, KDHCTANTHYECKas CTPYKTYypa TBEPIbIX
TCJ, MEXaHU3Mbl 00pa3’OBaHMs KPUCTALTHYECKOMN PEUIETKH, CHEKTPaTbHbIM
aHanms.



leocpagua: wmarmutHEIE TOMOCA 3eMIH, 3aNEXH  MArHUTHBIX pya,
(orocrémra 3emuoM IOBEPXHOCTH, IPEACKAZAHUE 3CMIIETPACEHHUIA.,

Texnonoeus:  nuaum JJICKTpONepeNiad, TIeHepaTop MEePEMEHHOI0 TOKa,

JICKTPOMBHIaTeNb, MHAYKIMOHHAS II€ub, pajap, PaIuONPUEMHUK,

aHTeHHa, Tenedon, CBY-neus, NPOEKLIUOHHBIN amnmnapar, BOJOKOHH
coyiHeYHas Oarapes.

TEJIEBU30D,
as OMNTHUKA,



[NIAHUPYEMBIE PE3YJIBTATEI OCBOEHUST TIPOI'PAMMGBI [1O
®U3UKE HA YPOBHE CPEJIHEIO OBIHIETO OBPA3OBAHUS

OcBoenne yuebuoro mpeamera «®usnkay Ha YPOBHE cpeanero oOiero
oOpasoBanus (6az0BIi YPOBEHb) IOKHO OOECHEUYMTH JOCTHIKCHUE CJICOYIOIINX
JITIHOCTHBIX, METANPEAMETHBIX M HPEAMETHBIX 06Pa30BATENBHbIX PE3YIbTATOB.

JUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIC pe3ynbTaThl 0CBOSHHS y4eOHoro npeamera «Ousnka» 10IKHbI
OTpaXark TrOTOBHOCTh W  CHOCOOMOCTL  OOyYarommxes PYKOBO/ICTBOBATHCSA
cOPMUPOBAHHON BHYTpEHHEH no3uuMeit JTAYHOCTH, CHCTEMOM [IEHHOCTHBIX
OPUEHTALUH, TIO3UTUBHBIX BHYTPEHHUX  YOEXACHMIA, COOTBETCTBYIOIINX
TPA/IMLIMOHHBIM LEHHOCTAM POCCHICKOro obIecTsa, PaClIMPEHNUE XUIHEHHOrO
OIbITA M ONBITA ACATEIBHOCTU B MPOLECCE PEATH3ALUY OCHOBHbIX HallpaBJICHUH
BOCMTUTATEIBHOM NEATEIBHOCTH, B TOM YUCJIE B YACTH'

1) rpaxkaanckoro BocnuTanus:

c(OPMHUPOBAHHOCTS IPAKAAHCKON TOSHIIHM 00yJaromerocs Kak akTUBHOTO ¢
OTBETCTBCHHOIO YJI€HA POCCHICKOro 0011ecTBa;

MPUHATAC  TPAMULMOHHEIX  OOLUEYENIOBEUSCKUX  TI'YMaHWCTHYECKHX W
AEMOKPATHICCKUX LEHHOCTEH; .

FOTOBHOCTE BCCTH COBMECTHYIO NEATENBHOCTh B HHTEpECax IPaXAaHCKOro
ODIIECTBA, YUACTBOBATh B CAMOYIPABACHUE B 00pa3oBaTenbHOM OpraHu3aLin;

YMCHUE B3aNMOACHCTBOBATh ¢ COLUANbHBIMYU MHCTUTYTAME B COOTBETCTBHH C
MX (PYHKUHAMY H Ha3HAYCHHEM;

FOTOBHOCTb K T'YMAaHUTAPHOH M BOJOHTEPCKON AESTEIBHOCTH;

2) NaTPHOTHYECKOr0 BOCIIMTAHMS: '

chOpPMHPOBAHHOCTS POCCHICKOM rpaXkIaHCKOM MUAEHTUYHOCTH,
NaTpUOTU3MA;

[ICHHOCTHOC OTHOWICHHE K TOCYJAPCTBEHHBIM CHMBOJAM, [JOCTHIKECHHUSIM
POCCHACKHX Y4€HBIX B 00/1aCT1 DU3UKY U TEXHUKU:

3) AYXOBHO-HPABCTBEHHOT0 BOCHHTAHIIS:

C(hOPMHUPOBAHHOCTE HPABCTBEHHOTO CO3HAHMSA, STUYECKOI'O MMOBEACHUSA,

CHOCOOHOCTE OUEHMBATh CHTYALMIO ¥ [PUHUMATH OCO3HAHHBIE peieHus,
OPHUCHTHPYACk HA MOPabHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIE B
AESTEIIBHOCTH YYEHOrO;

OCO3HAaHHME JTHYHOTO BKJIA[a B IOCTPOCHUE YCTOWYMBOrO OYaYIIEro:

4) 3CTeTHYECKOr0 BOCHNTAHUS:

PCTCTUIECKOE OTHOIICHHE K MUPY, BKIIOUAs 3CTETHUKY HAYYHOTO TBOPYECTEA,
MPUCYIIEro PU3HUYECKOH HaYKe:



5) TpynoBoro BocnuTanms:

MHTCPEC K DasInyHbIM Cdepane 11podecCHOHANbHOMN ACATEIIBHOCTH, B TOM
“MCIIC CBA3AHHBIM C (DU3UKOM U TEXHUKOM, yMenue COBEPIIATH OCO3HAHHBINA BBIGOD
Oymywe#t npodeccun u peanuzossisars COOCTBEHHBIE KHU3HEHHBIE TLIAHDI:

FOTOBHOCTH M CHOCOOHOCTh K 06pa3oBaHuIo caMoo0paszoBanuio B 061aCTH
bu3uKn Ha NPOTSIKEHHU Beei KU3HH; '

6) sKosioruueckoro BocnuTaAHMS:

c(hOPMUPOBAHHOCTE  IKOIOTHYECKOI KYJBTYPBI, OCO3HaHUE TII00ATBHOIO
XapakTepa 3KOJOTUYECKUX POOIEM:

[IAHUPOBAHKC 1 OCYIIECTBIICHHE TeHCTBUN B OKPYIKAOIGH CPEAE Ha OCHOBE
SHAHH LEJICH YCTOMIMBOIO PasBUTHS YEIOBEYECTBA;

PaclIMpCHUE OMbITa [AEATETLHOCTH SKOJIOIHUSCKOM HAMpaBJI€HHOCTH Ha
OCHOBE MMCIOIIMXCA 3HAHMH 110 (PU3HKE;

7) HEHHOCTH HAYYHOr0 MTO3HAHMS:

chopMEpPOBAHHOCTE MHPOBOSSPEHUA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3sBUTUA (PU3HUESCKON HAyKH,

OCO3HaHME LEHHOCTH HAYYHOH [EeSTENbHOCTH, TOTOBHOCTH B npoiecce
M3YYEHUS (UMK  OCYINECTRIATH NIPOCKTHYI0O M HCCIAEOOBATEIBCKYIO
ACATEJIbHOCTb UHIMBK(YaJIBHO ¥ B IPYIILIE.

METAIIPEJIMETHBIE PE3Y.JIbTATHI

Homanmem.nme_ yHUBepCAIbHbIE yuefHble JeHCTBHS
basoBbie sioruteckue peficrens:
CaMOCTOATENbHO  (hopmy.iupoBaTe U aKTyJIM3upOBarh  npobiiemy,
paccMaTpuBarh €€ BCECTOPOHHE;
OHPCACTATE  LENH NCATEIbHOCTH, 3a4aBaTh NApaMeTphl K KPUTEPUM KX
JIOCTHIKEHUS;
BRUABIIITH  3AKOHOMEDHOCTHM M MPOTHBOPEYHS B  DPAcCMATPUBAEMBIX
usMYecKuX sABICHUAX,
pa3pabarbiBaTh IIaH PELIEHUS TPOOIEMBI ¢ YUETOM aHajIn3a MMEROILMXCS
MaTepHallbHbiX ¥ HEMATEPUATbHBIX PECYPCOB;
BHOCHTb KODPEKTUBBI B AEATENIBHOCTD, OLICHUBATD COOTBETCTBHE PE3YJILTATOB
L€AAM, OLICHUBATh PHCKH NOCAEACTBHIA AEATEBHOCTH,
KOOPAMHMPOBaTh ¥  BBHIMOJHATE pabGOTY B  YCIOBMAX — PEATbHOroO,
BUPTYabHOr0 U KOMOHHHPOBAHHOIO B3aMMOIEHCTBHA,
Pa3BHBATH KPEATUBHOE MBILITEHUE pY PEIICHUH JKU3HEHHBIX NPCHieM.
basosble ucciegoratensckue AEHCTBHS:
BT HAYYHOWH TEPMMHOJIOTHEN, KIIOYEBBIMU TMOHSTUSMHA 1 METOAaMHU
dbusnueckoii Hayku;



BIIaICTh HABBIKAMH Y4eOHO-MCCIIEN0BATEILCKOM U IIPOCKTHOM JI€ATEIbHOCTH
B 001aCTH (U3HMKH, CIIOCOGHOCTBIO M TOTOBHOCTBIO K CaMOCTOATENLHOMY TOUCKY
METOOB DPEIICHAA 3ama4 (PU3HUECKOTO COAESPIKAHUS, IPUMEHEHUIO Pa3IMYHbIX
METO/I0B TIO3HAHUS

BJIANICT BUAAMM JEATENBHOCPH [0 MHOJYYEHHID HOBOIO 3HaHUA, €ro
VHTCPIPETALUM, NPEOOPA3OBAHMIO W NPHUMECHEHHIO B PA3IUYHBIX YuYeOHBIX
CUTYalMAX, B TOM YHCIIE [IPU CO3AAHNHM YueGHBIX IPOEKTOB B 06/1a0TH (usnku;

BBISIBIIATE NPUYMHHO-CIEACTBEHHBIE CBSI3M M aKTyalM3upoBaTh 3amady,
BBIZIBUTATh THTIOTE3y €€ DELICHHs, HAXOAUTh APTYMEHTHI IS JOKA3aTe/bCTRA
CBOMX YTBEPIK/ICHUH, 321aBaTh NAPAMETPBI U KPUTEPHH peleHus;

aHAIM3UPOBATh MOJIYYCHHBIE B XOAE PEMICHHS 3a0a49H PE3YNIbTATHL,
KPHTHUECKH OLEHUBATh UX AOCTOBEPHOCTD, MPOTHOHPOBATH M3MEHEHHE B HOBAIX
VCIIOBUSIX,

CTaBUTL M  (POPMYIHPOBATE COGCTBEHHBIE 3a[a4d B o0pa3oBareibHO
ACATENILHOCTH, B TOM YHC/IE TPH U3YYEHUH (DU3HKH,

laBaTh OLCHKY HOBBIM CHTYALIHSIM, OLCHUBATH HPHOGPETEHHBIN OMBIT;

YMETb  [IEPEHOCUTh 3HAHMA *[0 (DU3MKE B MPAKTHYECKYIO 0BIACTb
KU3HEACATEIbHOCTH,

YMCTDb UHTCTPUPOBATH 3HAHUS M3 PA3HEIX IPEAMETHBIX 06JACTENH:

BbIIBHTaTh HOBBIE UIACH, TIPEUIAraT OPUTHHANBHBIE TTOAXOAb 1 peieHns;

CTaBUTbL NPOOIEMBI U 331a4H, AOMYCKAIOINE ANbTEPHATUBHBIC PEIICHUA.

PabGora ¢ nundopmanuei:

BIANIETh HAaBBIKAMH IOTyYeHHs UHPOPMAUMH (PUIHYECKOTO COJICpKaHUs M3
NCTOYHHMKOB DA3HBIX THIIOB, CaMOCTOSTEbHO OCYLIECTBIIATE IOMCK, aHaIu3,
CACTEMATH3ALMIO M HHTEPOPETANMIO MHOOPMALME DA3fIMYHbIX BHIOB W hopm
MPEJICTABJICHUS

OLICHMBATh JOCTOBEPHOCTH HH()OPMALIHH;

MCHOIb3OBATL  CPCACTBA  HH(OPMALMOHHBIX M KOMMYHHKALHOHHBIX
TCXHOJIOTHH B PELICHWM KOTHUTHBHHMX, KOMMYHUKATHBHEIX 1 OPraHU3alMOHHbBIX
3a7a4 ¢ cobmoneHneM TpeGoBaHui SPrOHOMHMKH, TEXHMKK O€30macHOCTH,
FUTMCHBI,  PECYPCOCOEPEIKEHUs, I[IPABOBBIX M 3THUECKHX HOPDM, HOpM
MH(OPMALMOHHON G€30MacHOCTH:

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COACPHAHMSI B PA3TUUHbIX ¢opmarax ¢
Y4YETOM HasHauCHMS MH(OPMAIMK ¥ LEICBO ayTUTOPHH, BBIOMPad ONTHMAIIBHYIO
(opmy pencTaBiaenus u Bu3yaMzaAIIY,

KommynukatueHbie ynusepcansapie yaeOHbIe neicTBus:
OCYIIECTBJIATE OOIUCHHE HAa YpOKaX U3UKH U  BO BHE-YPOYHOH
NEATENBHOCTH;



PaCno3HaBaTh MPEANOCHIIKE  KOHMBIUKTHBIX CUTyallui ©  cMmAryars
KOH()JTUKTHI,

Pa3BEPHYTO M JIOTMYHO W3JAraTh CROIO TOYKY 3PDEHHS C HUCIMOJIb30BAHUEM
A3BIKOBBIX CPEICTB;

[TOHMMATb W UCTMOJIB30BATHL NMPEUMYIIECTBA KOMAHIHON M MHIOUBUYaAJIbHOU
padoThI;

BLIOUPATL TEMaTHKy M METOMb COBMECTHBIX ACUCTBUN ¢ y48TOM 06mmx
HHTCPECOB 1 BO3MOXHOCTEH KaXIOT o WIeHA KOJICKTHBA:

MPUHAMATL L€  COBMECTHOM  HEATENBHOCTH, OpraHM30BBIBATh U
KOODIMHHUPOBATL ACHCTBHA MO €€ AOCTHIKEHHIO. COCTABILITS IJ71aH JeHCTBHIA,
PaCHPCICIAT PONA ¢ YYETOM MHEHHH YYACTHUKOB, O0CysK/1aTh Pe3ysIbTaThI
COBMECTHOM paloThl; :

OLUCHMBATE Ka4€CTBO CBOEr0 BKJIAJA WU KAKIOTO YYaCTHHKA KOMAaHIbLI B
OOLLWiA pe3ysIbTaT 10 paspaboTaHHbIM KPUTEPHUAM;

pel1Iarath HOBBIC TIPOEKTHI, OLEHWUBAT HAEH C [O3MUIUK HOBU3HBI,
OPUIHHANBHOCTH, NIPAKTHYECKOH SHAYMMOCTH;

OCYIUCCTBIIATL MO3UTHBHOE CTPATETMYECKOE I[IOBEACHHE B PasIMYHbIX
CUTYaLUAX, NPOSBIIATL TBOPYECTBO M BOOOPAKECHUE, GbITh UHULHATHBHLIM.

PerynisatuBubie ynusepcasibubie yyeOHbBIe JelicTBHS
Camoopranmsanus:

CaMOCTOATENHO OCYLIECTBIIAT IO3HABATENLHYIO ACATEILHOCTD B OGIACTH
busuku ¥ acTpoHOMHHM, BBIABIATH nPOOIEMBI, CTaBHTh M (DOPMYIIUPOBATH
COOCTBEHHbIE 3aa4H;

CaMOCTOATEJIBHO COCTaB/IAITh IUIAH DPEIIEHMSA PACYETHBIX U KAYECTBEHHBIX
3a/1a4, IJ1aH BBITIOJIHEHUS! IPAKTUYECKON PaboThl ¢ YUETOM MMEIOLIIXCS pecypcos,
COOCTBEHHBIX BO3MOKHOCTEHR U [IPEANOYTEHUIA,

AlaBaTh OLECHKY HOBBIM CUTYALIMSM;

pacluMpsATs paMKH y4e€OHOIO MPEIMETa Ha OCHOBE THYHBIX NPEANOYTECHHMIA,

AC/aTe  OCOBHAHHBIK BBIOOD, apryMeHTUpPOBATH ero, Opare Ha cebs
OTBETCTBEHHOCTD 32 PELIEHME;

OLCHHBATH NPUOOPETERHBIH ONp|T;

Cnoco6¢TBoBaTh (GOPMHPOBAHUID ¥ MPOSBIEHHUIO pyauLMu B obiacru
(bu3KKy, MOCTOSHHO NOBBIIATE CBOMH 00pa3oBaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.

CaMOKOHTPOIb, MO OHAS HBIH UHTEJLICKT:

/laBaTh OLCHKY HOBBIM CHTYALHMAM, BHOCHTh. KOPPEKTHBBI B JESITEIbHOCTD,
OLCHUBATH COOTBETCTEAE PE3YILTATOB LENISM;

BIANICTL  HaBbIKAMM  IIO3HABATENLHOM  PeIEKCHH Kak  OCO3HAHMS
COBEpIIACMBbIX IEHCTBUH W MBICIHTEILHbIX NPOIECCOB, HX pe3yAbTATOB U
OCHOBAHMH;



HCIIOJIP30BATE NPUEMBI PeIIeKCHH IS OLIEHKH CHTyanuu, BsIOOpa BEPHOro
peLIeHHUS;

YMETb OLCHUBATL DHCKH M CBOSBPEMEHHO, HIPUHHMATH PEIIEHUs MO uX
CHUIKEHHIO;

UPHHUMATL MOTHMBBI H apryMEHThl APYIMX IPH aHaju3e PE3ynbTATOB
JEATENbHOCTH;,

NPUHUMATh Ce0s, MOHUMAsA CBOM HEJOCTATKH U JIOCTOUHCTBA,

MPHHUMATL MOTHBBI M aPryMEHTHl APYTHX IIPH aHAJIHM3e Pe3yiabTATOB
JICATEIBHOCTH

HPA3HABATH CBOE NPABO ¥ [PaBO APYTUX HA OLIHOKH,

B npouecce noctukenus AMuHOCTHBIX PE3YNBTATOR OCBOSHHs [IPOTPaMMb}
no ¢M3uKe a8 ypoBHS cpeﬂﬂer(.) obwero o6pasosanus y obyuarommxcs
COBEPUIEHCTBYETCS SMOLHOHAIBHEIH HHTEJUICKT, Npeanoaararomui
chopMUPOBAHHOCTE:

CaMOCO3HaHMs, BKIIOYAIOILETO CIIOCOGHOCTh [IOHUMATE CBO& SMOLHOHANBHOR
COCTOAHHME, BUICTh HATPABIICHHUS DA3BUTHA COGCTBEHHON SMOLHOHAILHOMH cepsl,
ObITb yBepeHHBIM B cebe;

CaMOpETyTUPOBAHUS, BKIIIOYAFOIIETO CAMOKOHTPOIb, yMeHue IIPUHHAMATD
OTBETCTBCHHOCTE 32 CBOE IMOBEAEHWE, CIOCOOHOCTH ajanTUpoBaThCT K
YMOIHOHAIBHEIM H3MCHCHUAM U NPOSBJIATH I'MOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BK/IIOYAIOMIEH CTPEMIICHHE K IOCTHIKEHHIO el u
YCNexy, ONTHMH3M, WHHLIWATHRHOCTb, YMEHHE NEHCTBOBATH HCXOLS U3 CBOMX
BO3MOXKHOCTEH

OMMATHH, BKIIFOYAIOLICH CIIOCOBHOCTh TOHUMATS SMOLHOHAIBHOE COCTOSIHUE
APYrUX, YYUTBIBATH €T0 MPW OCYMIECTBICHMH OOIEHMA, CHOCOBHOCTE K
COYYBCTBHUIO U COMEPEIKUBAHUIO,

COLMAJILHLIX HABBIKOB, BRIHOYAIOUIAX CIIOCOOHOCTD BRICTPAHBATE OTHOLICHHS
C APYTHMHE JFOABMHU, 3a00TUTLCS, POSBIATL HHTEPEC 1 pasperaTs KOH(IUKTEL.

[MPEAMETHBIE PE3VJILTATBI

K xonwy ofyuenms B 10 xnacce IPEAMETHBIC DE3yIbTaThl Ha 0a30BOM
YPOBHE NIOIDKHBI OTPaXXaTh CHOPMUPOBAHHOCTD y 00yUarOmUXCs YMEHMIA:

ACMOHCTPHPOBATL Ha MPUMEPAX POIb U MECTO (DU3MKU B (dbopmuposanuu
COBPCMEHHOH HAYYHOW KAPTHHBI MHPa, B DASBUTHH COBPEMEHHON TEXHHKH U
TEXHOJIOTUH, B NPAKTHYECKOM AeATETBHOCTH JIOACH;

YHUTBIBATDL TPAHWLbl NPUMCHEHHMS M3YYEHHBIX (DU3HYECKUX MOIECH:
MaTepHabHas TOYKA, HHEPUMANbHAS CHCTEMA OTCYéTa, aBGCOMOTHO TBEPAOE TEJIO,
MIICANLHBIH T'a3, MOAEIN CTPOSHHA Ta30B, WUAKOCTEH © TBEPABIX TN, TOUYCUHBIH
SNCKTPUIECKHH 3aPS/ TP PEIIEHUN (PU3UYECKUX 3a/1ay;



pacno3HaBare (pM3MYECKUE IBIICHUS (IIpomecces) u O6BACHSTL MY Ha OCHOBE
3AKOHOB MEXAHWKH, MOJIEKYISAPHO-KUHETUUECKOH TEOPUU CTPOCHMUS BELIECTBA U
SICKTPOAUHAMMKH:  DABHOMEPHOE = U PaBHOYCKODEHHOE  MPsSMOJIUHEHHOE
ABWKCHHME, CBOOOMHOE MAlCHME Ten, ABMICHHE 10 OKPY>KHOCTH, WHEPLMS,
B3auMOACHCTBIE Tel, Mubdysns, OpoyHOBCKOE HBMIKEHNE, CTPOCHHUE KHUKOCTEH
Y TBEPABIX TEJl, U3MEHEHNE 00BEMA Ten 1IPX HAarpEBAHMH (OXJIAKACHHH ), TEILJIOBOE
PAaBHOBECHE, HCNAPEHVE, KOHICHCALWS, MIABJICHNE, KPUCTAJUIM3ALUs, KHUIICHHC,
BIQKHOCTE BO3AYXa, MOBBIIICHUE IABNEHHUS Ta3a [PH €ro HarpeBaHuu B 3aKPbITOM
COCyZAe, CBA3b MEKIY NapaMeTpaMy COCTOSHHA rasa B U30MpoLIEccax,
SJICKTPU3AIKA TEJI, B3AUMOAEHCTBHAE 3aps0B;

OMHCHIBATE MEXAHMYECKOE [BIDKEHUE, HCIIONB3YS bu3HYeCKHEe BETHUMHBI:
KOOpAMHATa, MyTh, MEPEMEIICHHE, CKOPOCTS, YCKOpEHHE, Macca Tella, Cuia,
UMIIyJIbC TCJIA, KMHETUYECKAs JHEPrusi, NOTEHIMAIbHAS DHEPruA, MEXaHW4yecKast
paboTta, MexaHuyeckas MOLIHOCTE, TMPW OIMCAHWHM TPABHIBHO TPAaKTOBATH
busmuecknii cMpich MCIIONB3YEMEIX BEIMYUH, HX OOO3HAYCHUS U CAVHUIIBI,
HaXoaUTh (POPMYJIBI, CBA3LIBAIOILHE A2HHYIO (DPUSHYECKYIO BEIUUUHY ¢ APYTUMU
BEJTMYHUHAMU,

OMUCHIBATh H3YUYCHHBIE TEILIOBLIE CBOWCTBA T€l M TEIUIOBBLIE SBICHMA,
MCTIONb3Ysi (DU3HUECKWE BENHYMHBI: NABICHHE rasa, TEMIIEpPaTypa, CpeIHssl
KHHCTH'ECCKAsA SHEPrisl XaOTHYECKOrO ABHIKEHHsA MOJEKY, CPEIHEKBAAPATHYHAS
CKOPOCTE MOIIEKYJI, KOJMYECTRO TETUIOTHI, BHYTPECHHSS 3Heprusi, pabora rasa,
KOY(DQHULUMEHT TONE3HOr0 NEHCTBUS TEmI0BOro ABUTATENIA, TPH ONHCAHUHK
[IPaBWJIBHO TPAKTOBAaTh (DU3UYECKUIA CMBICT HCTIOJIb3YEMBIX BEJUYMH, UX
O0O3HAYEHHS M EAWHHLB, HAXOIUThH dopmynbl,  cBs3BIBaONIIME JAHHVIO
(usrueckyo Bennuuny ¢ pyramu BETVYUHAM,

OMHCHIBATL U3YYCHHBIC IEKTPHUYECKHE CBONUCTRA BENIECTRA U SJIEKTPHUUECKHE
SIBIEHUS (TIPOLECCH), HCTIOMB3YS DUSNUECKIE BETHIHHb SNICKTPUUECKUN 3aps,
JICKTPUHECKOE MOJI€, HANPKEHHOCT NOJIS, HOTEHIHUAN, PA3HOCTD IIOTCHLMATIOB,
TIpK  ONMHCAHWHM NPABHIIBHO TPAKTOBAaTh (DU3MUECKUMI CMBICT MCITO/IB3YEMbIX
BCIIMUMH, WX ODO3HAYEHUS W CUMHUIEI, YKA3HIBATH bOPMYITBI, CBA3BIBAIOIIME
MAHHYIO (U3MUECKYIO BEIHYUMHY C APYTHMHE BETMUNHAMUY;

aHAJIMBUPOBATH (PU3HYECKUE TIPOLECCH] U SBIICHUS, UCTIONB3YA (Du3nuecKue
3aKOHBI ¥ MPHHOMIIBL: 3aKOH BCEMHMPHOTO TaroTedus, I, I u 111 3akoHbI HeroTona,
3aKOH COXDaHCHWs MEXaHHYECKOW 3HEpruM, 3aKOH COXPAHEHUS UMITYJIbCA,
MPUHLMIL CYNCPIO3ULMK CHJI, UPWHUMII DABHONPABHMS HHEPLMAIBHBIX CHCTEM
OTCYCTA, MOICKYJIAPHO-KUHETHYECKYIO TEOPHIO CTPOCHMST BELIECTBA, TI'a30BbHIC
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOH DHEPrHM TEIUIOBOIO ABUIKEHMS MOJIEKYJT C
abcommOTHOH TeMneparypoif, nepsriii 3axoH TEPMOMHAMUKH, 3aKOH COXPaHEHMS
SNICKTPUYECKOro  3apsna, 3akoH KYnowa, mpu stom pasnuyars CJIOBECHYIO



bopmynuposky 3aKOHA, €ro MaTeMaTUYEeCKOE BBIPAXKEHHE U YCJIOBUSA (TPaHMLIbI,
00J1aCTH) IPUMEHUMOCTH:

OOBACHATL  OCHOBHBIE TPUHIAMBL  ICUCTBUS. MalMH, npubOpoB M
TEXHUYECKUX YCTPOMCTB, pa3jiMvaTh YCIOBHUS MX O€30MaCHOro UCIIOJIb30BAHUS B
MOBCETHEBHOM XU3HH,

BBITIOJIHATE  SKCIICPUMEHTHI [IG HCCIEI0BAHUIO busmuecknx sBICHMM U
POLIECCOB C HCIIOTb30BAHUEM MPAMBEIX M KOCBEHHBIX U3MEPEHUH, TIPH ITOM
dopmynuposats npobiemy/3anayy u FUNIOTE3y  y4eOHOr0  IKCIEPUMEHTA,
COOMpATh YCTaHOBKY M3 IIPEIIOKEHHOrO 000pyI0OBaHNs, NPOBOMMTH OMBIT M
bopmynuposats BeBOIBI: '

OCYLICCTBIIATE NPAMBIC U KOCBEHHbIE H3MEPEHHUS (QHU3HYECKHX BENUYHUH, Ipu
5TOM BBIOMPATH ONTHUMAJBHBINA CIOCOB U3MCDEHHA U HCIIOJIb30BAaTh W3BECTHBIE
MCTO/Ib! OLICHKH MOrPEIIHOCTEH M3MEPEHVIH:

UCCICNOBATE  3aBUCHMOCTH  MEKAY  (DHM3HYCCKUMU  BETHUHHAMK ¢
MCIIOJIb30BAHMEM MNPSAMBIX W3MEPEHHH, IPH TOM KOHCTPYHUPOBATH YCTAHOBKY,
(buxcuposath pesynbrarhi OJYYEHHOH 3aBMCHMOCTY (DU3UUYECKUX BEIUYMH B
BUJIE TabaMI U rPadUKOB, [e/IaTh BEIBOIBI IO pe3ybTaTaM UCCIIEIOBAHUS,

cobmonars npaBuaa Ge30nacHoro TPyZAa MpU NPOBENCHUU MCCIIENOBAHMI B
paMKax y4ebHOr0 3KCIEPHUMEHTA, YUeBHO-HCCIENOBATENLCKOI M MPOEKTHOU
ACATCIIBHOCTH C HCIOJIb30BAHUEM U3MEPUTENBHEIX YCTPOHCTE U J1a00paToOpHOIo
0bopyoBanus;

peliate pacyCTHhiE 3aJaYk C SBHO 33aHHOM dusugeckoit  momensio,
UCTIONB3YS (PU3UYECKHE 3aKOHBI U IPHHIMAIBL, HA OCHOBE AHAIH3A YCIIOBHA 3aa4M
BBIONPATE (PU3HUECKYIO MOIENb, BBLIAE/ATE usuyeckue BenMUNHBI U (opMyIIBI,
HEOOXOMMMBIE /IS €6 DEIeHUA, NPOBOANTS Pacy€TBl ¥ OLICHMBATh PEAbLHOCTH
NIOJTYYCHHOr O 3Ha4YCHHs (DU3MIECKON BETUIUHBI

pelaTh Ka4€CTBEHHBIC 3a0a4H: BBICTPAUBATH JIOTUYECKU HEIPOTUBOPEUYHUBYIO
LCTIOUKY DPACCY)AEHUHA C ONOpOH HA W3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(busudeckue spnenus;

MCNONB30BaTh  TPU  pEIICHHM  y4eOHBIX  3a71a4 COBPEMEHHBIC
MH()OPMALMOHHBIE TEXHOJIOMMH LTS [IOUCKA, CTPYKTYPHUPOBAHMS, HHTEPIIPETALUH
W NPEACTABICHUs Y4eOHOM U HAYYHO-NOMYJIAPHON MH(MOPMALMH, [IONYUYSHHON U3
Pas/IMYHbIX HCTOYHMKOB, KDUTUYECKH aHATU3UPOBATE NOJy4aeMy0 HH(POPMALUIO;

IPUBOIIUTE NMPUMEPDI BKJIAZA POCCUHCKUX M 3apYOeKHBIX Y4€HBIX-(DU3HUKOB B
PasBUTHE HAayKH, OOBACHEHME IIPOLECCOB OKPYIKAIOMIErO MHpa, B pasBUTHE
TEXHUKH W TEXHOJIOTHA;

UCIIOJIb30BATh TCOPETHUECKHE 3HAHMA NO (PU3UKE B MOBCEIHEBHON KM3HM
ans obecrievenns 6e30nacHoCTy Ipy oOpalieHuy ¢ npubopamMy ¥ TEXHHUYECKHMH



YCTPOHCTBAMH, Ul COXPaHEHUS 3[0pOBbs ¥ COOMOICHUS HOPM SKOJIOrHYECKOro
MOBEACHHA B OKPYIKAICLIEH cpeje;

pabotath B rpymnme ¢ BeIONHEHHEM PA3IIMYHBIX COLMAIBHBIX pOJieii,
IUTAaHWPOBaTh pabOTy TIpynmsl, pPaLMOHAILHO pacnpenesiats 00SM3aHHOCTH U
IUTAaHUPOBATE ACATENLHOCTh B HECTAHIAPTHBIX CUTYALHAX, AAeKBATHO OLIEHUBATh
BKJIA[l KOXKI0T0 M3 y4aCTHUKOB IPYIIIIBL B PELIEHHE paccMaTpuBaeMoi mpoGIIEMbi.

K xonumy obyuenus B 11 waacee NPCAMETHBIE PE3YIbTATH Ha 0A30BOM
YPOBHE I0JDKHBI OTPaXaTh CHOPMUPOBAHHOCTS Y 06y HarOImIXCs VMEHMIA:

ACMOHCTPHUPOBATE Ha NPHMEPAY POJIb U MECTO (BU3UKH B (opMupoBaHun
COBPEMEHHOW HAYYHON KapTUHEI MHpa, B Pa3BUTHMH COBPEMEHHON TEXHHUKHU WU
TEXHOJIOTHH, B NPAKTHYECKON AeSTe/IbHOCTH TIOACH, LEJOCTHOCTh M CAMHCTBO
(pusnueckoit kapTunb Mupa;

YAUTBIBATE TPAHULUBI TPUMCHEHHS M3YYCHHBIX (H3HYECKUX MOJIE/IeH:
TOUCUHBIN IEKTPHYCCKHUI 3aps, Tyd CBETA, TOUSTHBIN HCTOUHHK CBETA, sACpHAs
MOJEIL aToMa, HYKJIOHHAs MOJENb aTOMHOTO sSapa IpH pelieHU (PU3HYECKUX
3a/1ay;

PacrosHaBaTe (PU3HUYECKHE ABJICHAS (NPOLECCH) M OGBACHATD UX Ha OCHOBE
SaKOHOB SJIEKTPONMHAMUKY U KBAHTOBOH (BPU3HKH: 3NIEKTPHIECKAS NIPOBOJAMMOCTD,
TEILIOBOE, CBETOBOE, XMMUYECKOE, MAarHHUTHOE NEHCTBHS TOKA, B3aMMOICHCTBHE
MAriuTOB, SJICKTPOMArHUTHAS WHAYKLMA, AHCTBHE MATHWTHOTO MONS  HA
NMPOBOIHUK C TOKOM M ABIOKYMIMIGA 3apsifi, MEKTPOMATHHTHBIC KOJIEGAHHS
BOJIHBI, NPAMOIMHEHHOE DACMPOCTPAHEHHME CBETA, OTPAKEHHE, IPEJIOMIICHHE,
MHTEpDEpeHLMs, audpakuus ©  [OIApU3ALMS CBETa, [UCIEPCUs CBeTa,
(orosnexrprueckuit sddext (boToaddexr), cBeTOBOE NaBIIEHME, BOSHHKHOBEHME
JIMHEHYATOr0  CHEKTPAa aroMa BOHOPOIA, €CTeCTBCHHAS U UCKYCCTBEHHAs
PaAMOaKTHBHOCTB,

OMHCHIBATL H3YYEHHBIC CBOWCTBA BEINECTBA (3EKTPHYECKUE, MarHUTHBIE,
ONTHYECKHC,  SJICKTPUYCCKYI)  NPOBOAMMOCTD  PA3IHYHbIX cpen)
JICKTPOMArHUTHBIC ABIEHUA (IIPOLECCHI), HCHONB3YS (DH3MYECKHE BeTMUHHBI:
SICKTPUHECKUH 3aDAM, CHJIA TOKA, SIEKTPUUECKOE HAMpPSDKEHUE, 3IEKTPHUECKOS
CONPOTHBJICHHE, PA3HOCTh NOTCHUMANIOR, SMIEKTPOABUIKYILAS CHJIA, pabora Toka,
MHAYKIMA MardATHOTrO MojidA, cuna Awmmepa, cuia JIOpeHNa, WHAYKTHBHOCTH
KaTyllKW, SHEPrUa SEKTPUYECKOro W MArHUTHOIO TOJIEH, NepUOa U YacToTa
KoneOaHui B KoJebaTeHOM KOHTYpC, 3apad ¥ CWiIa TOKa B Mpouecce
FAPMOHMYECKAX  SICKTPOMArHUTHBIX  Kosiebamuil, dokycHoe paccrosHue u
ONTUHCCKas CHNA JIMH3BL, [PY ONMCAHMA NPABWIBHO TPAKTOBATH husnueckuii
CMBICIT  MCIIONB3YEMBIX BENHYHMH, WX OOO3HAYEHHA W EIHHWIIbL yKa3blBaTh
(opMynsl,  CBA3BIBAKIIHE AaHHYXO  (DUSHYECKYI0 BEIMUHHY C APYTUMH
BEIMYUHAMMU,



.

OIHCbIBATL H3YYEHHbIE KBAHTOBBIC SBJICHUS W NPOLECCHI, HUCHOJIb3YS
busnyueckue BeTHUUHEL: CKOpPOCTh 3JIEKTPOMAarHWTHBIX BOJH, JUIMHA BOJHBI M
1aCToTa CBCTA, SHEPTHS U UMNYJIEC HOTOHA, IEPUOL N0JIypacnaja, SHEPrust CBS3u
ATOMHBIX  A1I€P, TNPM ONHCAHMM IIPABUIBHO TPAKTOBATH busndeckuit  cMbIc
UCTONL3YEMBIX BEIMUUH, UX OOO3HAYEHUA W ©IHHHIGI, YKa3biBaTh (HOPMYJIbL,
CBASBIBAIOIIME JIAHHYIO (DM3MUECKYI0 BEIHUMHY ¢ APYTHMH  BEJIWYHHAMMU,
BBIYHCIIATD 3HAUYCHUE (DU3NUESCKON BESTMUMHEL

AHAJIM3UPOBATh (PU3UYECKHE IIPOLECCH W SIBJICHMUS, UCTIONb3Ys (PU3MYECKHE
3aKOHbl W MPUHLMIBL: 3aKoH OMma, 3aKOHB! MMOC/IEN0BATEIBLHOIO 1 MapauuieIbHOrO
COE/IMHEHNS NPOBOAHHMKOB, 3aKOH [xoyna-Jlenna, 3aKOH >IEKTPOMATHHUTHON
UHAYKIAHK, 3aKOH NPSIMOJIMHERHOrO pacnpOCTPAHEHHUS CBETA, 3KOHbI OTPAKEHHSI
CBETA, 3AKOHBI NMPEIOMIICHUS CBETA, ypaBHenue DHHINTEHHA s dorosddexra,
3aKOH COXPAaHCHHMA SHEPruM, 3aKOH COXPAHEHMS HMIIYJIbCA, 3aKOH COXPaHEHMSI
STICKTPHICCKOrO 3apsjia, 3aKOH COXPAHEHHS MACCOBOTO YMCIIA, noctynaartsl bopa,
3aKOH PaiMOaKTHBHOIO pacnana, Ipu 3TOM Pa3iuyaTh CIIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKEHME M YCIIOBUS (rpasamubl, obnacty)
IPUMEHUMOCTH;

OHPEACIAT HANPABICHUE BEKTOPA MHAYKLUN MATHUTHOTO OIS MPOBOAHUKA
C TOKOM, cHiel Amniepa 1 cuitsl JIopeHna;

CTPOHTH M ONMCBIBATH M300PAKEHUE, CO3AABAEMOE IUIOCKUM 3EPKAJIOM,
TOHKOH JIMH30ii;

BBITIOJIHATD 3KCTIEPUMEHTH! 110  HCCIIeI0BAHMIO usuueckux spIeHHE M
NPOLECCOB C HMCIOJIB30BAHUEM MPAMBIX U KOCBEHHBIX M3MEPEHHI: OpH ITOM
bopmynuposats npoﬁﬂemy/?,aﬂaqy. U TUnoTe3y y4eOHOro S3KCHEpUMEHTa,
COOMpaTh YCTAHOBKY M3 IMPEIIOKEHHOIO 000pYIOBaHUA, MPOBOAUTH ONBIT U
bopmynuposars BeIBOIBL;

OCYMICCTBIATE NPAMbIC U KOCBEHHbIC H3MEPEHUS (PU3UUECKHUX BETMUMH, npu
3TOM BbIOMPATh ONTHMAIBLHEI CIOCO6 U3MEPEHUSA W HCIIOJIL30BATh W3BECTHHIE
METO/IbI OLICHKH [OTPENIHOCTEH N3MEPEHUIA:

MCCICIOBATh  3aBUCHMOCTH (H3HYECKHX BENMYMH C  MCIOJIb30BAHHEM
MPAMBIX  M3MCPEHMH: MNPH 5TOM KOHCTPYHMPOBATH YCTAHOBKY, (buxcuporars
PE3YJIbTAThl TOMYYCHHOH 3aBUCHMOCTH (DH3MYECKMX BENMYMH B BUAe TaGudll
rPaUKOB, E/1aTh BBIBOIBI 110 PE3Y THTATAM HCCIEeAOBAHMS,

cobmoaaTe npaBuna Ge30mMacHOro TpyJAa OpPH NPOBEASHWUHM WCCIIENOBAHUE B
PaMkax y4eOHOTO BKCHEPUMENTA, VUYeBHO-UCCIENOBATENECKON i [POEKTHOH
ACATCILHOCTH € MCTIONb30BAHUEM W3MEDHUTEIBHBIX YCTPOHCTB U 1a00paTopHOro
obopyaoBanus;, ’

PeLIaTh  PACUCTHBIC 3aJaYM C HBHO 3aMaHHOM (U3MUECKOH MOAEIbIO,
MCMO/B3Ysl PU3HYECKHE 3AKOHBI M NIPUHLIAIL, HA OCHOBE AHATU3A VCJIOBUS 3a7a4H



BBIOMPATh (DU3UUECKYIO MOIEND, BBIAEIATS dusnueckue BeaHUUHLl 1 dbopmysi,
HEOOXOUMBbIE I eé PCLICHHMA, TIPOBOAMTL PACUETHI M OLIEHUBATH PCATTBHOCTD
HOTYYCHHOr0 3HAYCHHS (PU3NIECKON BEIMYMHEL,

pellaTh KaYeCTBEHHBIC 331a49HU; BbICTPAHBATh JIOTHYECKH HENPOTUBOPEUHBYIO
LCHOUKY DPacCyKIEHMH ¢ OHOpO#l Ha W3ydeHHBIE 3aKOHHI, 3aKOHOMEPHOCTH U
usnyeckue apaeHns:;

MCNOJIb30BaTh ~ MPM  pEmeHHH  yueOHBIX  3a7ay COBPEMEHHbBIE
HH(DOPMALIMOHHBIE TEXHOJIOMMHU LTS [IOMCKa, CTPYKTYPUPOBAHUSA, UHTEPIPETALIH K
1 NPeICTABICHUA YHeOHO! U HAYYHO-[OMYJIAPHOMN uadopManum, HoIy4YeHHOMN 13
PasIMIHBIX UCTOYHUKOB, KDUTHYECKU 2HAJIM3UPOBATD N0Iy4yaemMyio HHpopManmo;

OOBACHATL MPUHLUIBL  AEHCTBUS MAallivH, TPUOOPOB M TEXHUYECKHX
YCTPOHCTB, PasfnyaTh yCIOBHS UX GE30NACHOr0 HCIOIb30BAHMS B IIOBCETHEBHO M
KHM3HU,

MPUBOZUTH IIPUMEPHI BKIAZA POCCUMCKUX U 3apyOeKHbIX YIEHBIX -(PU3UKOB B
pa3sBUTHE HAYKU, B OOBACHEHUE TIPOLIECCOB OKPYKAIOINErO MHUPA, B pa3BUTHE
TEXHUKH U TEXHOJIOIHIA;

MCIOJIb30BATh TCOPETHYECCKUE 3HAHHA [0 (PU3MKE B [IOBCEAHEBHON KA3HU
AN obecrieuenus 6e30MacHOCTH pU 0GPAIEHHH ¢ nprOOpaMM ¥ TEXHHUYECKUMHU
YCTPOHCTBAMH, JUISl COXPAHEHMA 30POBbS M COOIIONSHHUS HOPM 3KOJOTHYECKOro
MOBE/ICHHUS B OKPYKaKOWIEH cpene;

paborate B rpynme ¢ BBINOJHEHHEM Pa3JIMUHBIX CONMANBHBLIX POJEN,
NIAHWPOBATh PabOTy [IPYNOBEI, PALMOHAIBHO PACIPEAETSTs OOGS3AHHOCTH W
[IAHUPOBATE ACATENBHOCT B HECTAHAAPTHBIX CHTYAIMAX, aleKBATHO OLEHMUBATE
BICTall KOKNOTO U3 yHaCTHUKOB IPYNIbI B PELICHAE PACCMATPHBAEMO# [IPOGIEMBI,
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YUEBHO-METOAUYECKOE OBECIEYEHUE
OBPA30OBATEJIBHOI'O [IPOLECCA
OBSI3ATEJIBHBIE YUEBHBLIE MATEPHAJIBI IS YUEHUKA

* Ousuka, 10 knace/ Maxuwes .4 .,gEyXOBueﬁ B.b., Corckuii H H. nox
penaxuuei [apdenrtseBoit HA., Akunoneproe o6mecTso «HU3pnarenscTBo
«IIpocseniennen

* Ousuka, 11 knace/ Kaceanos B.A., O6mectso ¢ OrPaHHYEHHON
OTBETCTBEHHOCTBIO «/IPODA»; Akumoneproe 06mecTso «M3aaTeibeTBo

«IIpocsemiennen

METOANYECKUE MATEPUAJIBI IUISI YUYUTEJIS

HA®POBBIE OBPA30OBATEJIbHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET



