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IHHOACHUTEJIBHAA 3AIIUCKA

Copneprxanue [IporpaMmmbl HanpaBiIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYUYHOM KapTHHBI
mupa ydammxcst 10-11 kimaccoB mnpu oOydeHun ux ¢u3uke Ha 06a30BOM YpPOBHE Ha OCHOBE
CHCTEMHO-/IeATeIbHOCTHOrO TIoaxona. [Iporpamma coorerctByeT TpedoBanusim OI'OC COO k
IUIAHUPYEMBIM JINYHOCTHBIM, TMPEIMETHBIM W METalpeIMETHBIM pe3ysibTaTaM OOydYeHHs, a
TAaKXKe YUYUTHIBACT HEOOXOAMMOCTh pealu3alliil MEXIPEIMETHbIX CBs3ell (u3uku c
€CTBETBEHHO-HAYYHBIMH YYE€OHBIMH TpeAMeTaMH. B Hel ompenenstoTcs OCHOBHBIC LENU
u3ydeHus: (U3MKH Ha YpPOBHE CpEeIHEro oOmero ooOpa3oBaHus, IUIAHHUPYEMbIE PE3yJIbTAThI
OCBOCHHMS Kypca (GU3UKHU: INYHOCTHBIE, METaIIPeIMETHbIC, IIPeAMETHBIC (Ha 6a30BOM ypOBHE).

[IporpamMma BKiIHOYaeT:

v/ ITaHUpyeMble Pe3yJbTaThl OCBOCHHS Kypca (DU3MKU Ha GA30BOM ypOBHE, B TOM YHCIIE
MPEIMETHBIEC PE3YJIbTAThI IO TO1aM O0YUYCHHUS;

v’ conepxkanue yueOHOro mpeamera «DU3mMKay 1Mo rogam o0yueHus;

v/ IpUMEpHOE TEMATHYECKOE TIAHUPOBAHUE C YKA3aHHEM KOJIMYECTBA YaCOB Ha M3yUCHHUE
KaX/10i1 TEMBI U IPUMEPHON XapaKTEPUCTUKON yUeOHOM NesTeTbHOCTH YUaIIUXCsl, PeaTn3yeMOoi
IIPU U3YUYEHUH ITHX TEM.

[Iporpamma uCHONIb30BaHA YYUTENSIMH KaK OCHOBA JJISi COCTaBJICHUS CBOMX pabO4MxX
nporpamm. Ilpu paspaboTke pabodyeil mporpamMmbl B TEMaTHYECKOM IUIAHUPOBAHUU YUTEHBI
BO3MOYKHOCTH  HCIIOJIb30BAaHMs  DJCKTPOHHBIX (IMQPPOBBIX) 00pa30BaTENbHBIX PECYpPCOB,
ABIISIOMIMXCS  y4eOHO-METOIMYECKUMHU  MarepuanaMud  (MyJbTUMEIUIHBIE  MPOrpaMMBbl,
AJIEKTPOHHBIC YUCOHUKH M 33JaUHUKH, SJICKTPOHHBIE OMOIMOTEKH, BUPTyaJbHBIE TaOOPAaTOPHH,
UTPOBBIC TPOTPAMMBI, KOJUJIEKIUH IM(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATU3YIOIIUX
munaktuaeckue Bo3MoxHocTn WKT, comepikaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATEIILCTBY
00 oOpa3oBaHUH.

Paboyas mporpamMma MpenocTaBisieT BO3MOXKHOCTH ISl PEANM3alUU  Pa3IHYHBIX
METOAMYECKUX MOJXOA0B K MpEnoJaBaHui0 (PU3UKH MPHU YCIOBUU COXpPAaHEHMs 00s3aTeNbHOM
YacTH COAEp KaHUs Kypca.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITIPEJIMETA «®PU3UKA»

du3nka Kak Hayka o HanOoJiee OOIMX 3aKOHAX MPHUPOJIBL, BHICTYNAs B KA4eCTBE Y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMN 00 OKPY)KaOLIEM MHpeE.
[IkonbHBI Kypc (HU3UKH — CHCTEMOOOPa3yIOUIM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, IIOCKOJIBKY (PH3NUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOILIECCOB U SABICHHUN, HU3y4aeMbIX
XUMUeH, Ononoruei, actpoHomMuei u Qusnueckoil reorpacgueil. Mcmnons3oBaHue U aKTUBHOE
NpUMEHeHHE (PU3MUECKUX 3HAHUN ONpeAessieT XapakTep M pPa3BUTHE pPa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe DHEpPreTHKH, TPAaHCIOPTa, OCBOCHUS KOCMOCA, IIOJyYeHHE HOBBIX
MaTepHaJiOB C 33JaHHBIMU CBOMCTBaMHU U Ap. M3yueHuwe (pu3MKM BHOCHUT OCHOBHOH BKJal B
(bopMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa ydalluxcs, B (OPMHPOBAHUU YMEHHUU
IPUMEHATHh HAyYHBIH METOJ TIO3HAHUS MPH BBHITIOJHEHUH MU YYEOHBIX HCCIIEIOBAHUH.

B ocHOoBy Kkypca (U3HKM CpemHEH IIKOJIbI TOJOXKEH psi HIeH, KOTOpbIe MOXKHO
paccMmaTpuBaTh Kak MPUHIUIIBI €70 TIOCTPOSHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUY C HEUM KypC SBISETCS JIOTMUECKU 3aBEPLICHHBIM, OH
COJZICPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYAET BOIMPOCHI KAK KIACCHYECKOH, Tak U
COBPEMEHHOM (DPU3UKH.

Hoes zenepanuzayuu. B cOOTBETCTBHM ¢ HEWl MaTepuall Kypca QU3UKH 00bEIMHEH BOKPYT
¢usnueckux Tteopuil. Bemymmm B Kypce sBuserca (OpMHUpPOBaHHME TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BELIECTBE U IOJIE.

Hoen cymanumapusayuu. Ee peannszanys mpeanosaracT UCIOJIb30BaHUE TYMAHUTAPHOIO
noTeHIMana (U3NIECKON HAyKH, OCMBICIICHUE CBSA3H Pa3BUTUS (PU3HMKH C pa3BUTHEM OOILECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M SKOJIOTHYECKUMHU IpoOIeMaMu.



Hoea npuknaonon nanpaenennocmu. Kypc ¢(usuku mnpeanonaraer 3HAKOMCTBO C
IIUPOKUM KPYrOM TEXHHYECKHX U TEXHOJOTHYECKUX NPUIOKEHUH H3YUYEHHBIX TEOpHHA H
3aKOHOB.

Hoea »irxonozuzayuu peanusyercss TOCPEICTBOM BBEICHUS JIIEMEHTOB COJCpKaHUS,
MOCBAIICHHBIX 3KOJOIMYECKHUM MpoOjJeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkke 00CyKACHUs Mpo0IeM palioOHAIBHOTO PUPOIOTIONb30BAHUS U
HKOJIOTUYECKOM Oe30MacHOCTH.

CTepXHEBBIMH DJIEMEHTaMU Kypca (HU3UKU CpelHEH IIKOJBI SBISIOTCS (hU3nyecKue
Teopuu (popMHUpPOBaHUE MPEICTABICHUN O CTPYKTYpe MOCTPOCHHS (PU3UUECKOH TEOpHUH, POIH
(yHIaMEHTAIBHBIX 3aKOHOB W TPHHILMUIOB B COBPEMEHHBIX NPEICTABICHUAX O MPUPOJE,
IpaHHIIaX IPUMEHUMOCTH TEOPHil, /ISl ONMCaHUS €CTETCBEHHO-HAYYHBIX SIBJICHUI U IPOIIECCOB).

CuCTeMHO-eSTeTbHOCTHBIN MOIX0 B Kypce (PH3UKH pearu3yercs MPexae BCEro 3a cyeT
OpraHU3aIMH SKCIIEPUMEHTAIBLHON AeATeNbHOCTH o0yyatomuxcs. s 6a30Boro ypoBHs GU3NKU
— 9TO HCHOJBb30BAHHWE CHCTEMBI ()POHTATBHBIX KpPATKOBPEMEHHBIX JKCIEPUMEHTOB H
nabopaTopHbIX PabOT, KOTOpbIe OOBEAMHEHBI B OOIIMI CIHUCOK YYCHHYECKHUX MPAKTUICCKUX
pabot. Ilpu 3TOM obecrieunBaeTCsl OBJIAJCHUE YYAIlUMHUCS YMEHUSMHU NPOBOIMTH KOCBEHHBIC
U3MEpPEHUus, UCCIEeOBaHUE 3aBHCUMOCTEH (M3NYECKMX BEIMYMH M TIOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEIOKEHHBIX THIIOTES.

Bonbioe BHUMaHKE ylenseTcsl PEUICHUI0 PAacCUETHBIX W KadyeCTBEHHBIX 3aaad. [Ipu 3Tom
JUISL pacUeTHBIX 3a/1a4 IMPUOPUTETOM SIBJIIOTCS 3a/la4 C SIBHO 3aJJaHHON (PU3NYECKON MOJIEINbIO,
MO3BOJISIOIINE MPUMEHATh HM3YUYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OIHOTO pasJerna
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zienoB. /[ KauecTBEHHBIX 3a/1a4 MPUOPUTETOM
ABIISIIOTCSL 3aJaHus Ha OOBSCHEHHE TMPOTEKaHWs (U3NYECKUX SBICHHUM UM IPOIECCOB B
OKpY’Kalollel >XKU3HHU, TpeOylomue BbIOOpa (u3MuecKkod MOAETH A CUTYallMd TNPaKTHKO-
OPHEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ T1peboBanusmMu DPIOC COO K MarepuanbHO-TEXHUYECKOMY
obecrieyeHn0 yuyeOHOro mporecca 0a30BbId YpOBEHb Kypca (M3UKH HM3y4yaeTcss B YCIOBHSX
NpEeIMETHOr0 KaOuHeTa (HU3UKHM, B KOTOPOM HMeEEeTCcsl HeoO0XOoAuMoe J1abopaTopHOe
000pyI0BaHUE IS BHIMOJIHEHUS YKa3aHHBIX B MIPOrpaMMe YYEHUYECKHX MPAKTUYECKUX padoT U
JEMOHCTPAIIMOHHOE 000PYy10BaHHE.

JleMOHCTpallMOHHOE 000pynoBaHHe (OpMUpPYETCS B COOTBETCTBUM C TMPUHIUIIOM
MUHHMAJIbHOH JOCTATOYHOCTH M OOECIEeYMBAET IOCTAHOBKY IEPEUYHCICHHBIX B IpOrpamme
KJIIOYEBBIX JIEMOHCTpAaUMH [UIs HCCIENOBaHMA M3y4yaeMbIX SBICHUH U  TPOLECCOB,
SMIIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUH.

JIaGopaTtopHoe 00OpYJOBaHME Ui YYCHHYECKHX IMPAKTHYECKHX paboT (opmupyercs B
BUJIC TEMAaTHYECKUX KOMIUIEKTOB M O0ECHEeuMBAeTCSI B pacueTe OJHOI0 KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. TemMaTudeckre KOMIUIEKTHI MOCTPOCHBI Ha KOMIUIEKCHOM HCIOJIb30BaHUU
aHAJIOTOBBIX M IHU(POBBIX NPUOOPOB, a TAaKKe KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BHUJIE
U(PPOBBIX JTa0OPATOPHIA.

HEJIX U3YYEHUSA YYEBHOTI'O IIPEJIMETA «®PU3UKA»

OCHOBHBIMU LETSIMH U3Y4EHUS (PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCS:

v’ (popMupOBaHHE WHTEpPeCa M CTPEMJCHHsS OOYYalOIMXCAd K HAyYHOMY H3YUYCHHUIO
MIPUPOJIBI, pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

v/ pa3BuUTHE TPEACTABICHUI O HAyYHOM METOJ€ MO3HaHHA U (OopMUpOBaHUE
MCCIIEI0BATENILCKOTO OTHOILIECHUS K OKPYKAIOIIUM SIBIICHUSIM;

v' (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yjbTara M3y4YeHHs OCHOB CTPOCHHS
MaTepuH U GyHJAMEHTAIBHBIX 3aKOHOB (DH3UKH;



v' (popMupOBaHHE YMEHHUI OOBACHATD ABICHUS C UCIOIB30BAHUEM (PU3UUCCKUX 3HAHUN U
HAYYHBIX JJOKa3aTeIbCTB;

v' (opMupOBaHUE TIPECTABICHUI O PO (U3UKK ISl PA3BUTHS JAPYTHX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHI.

JlocTIKeHHe 3TUX Lielel obecreunBaeTcsl pelIeHHEeM CIEAYIONMX 3ajad B Ipolecce
U3y4YeHUs Kypca (PU3MKH Ha YPOBHE CpPEIHETO 001Iero oopa3oBaHus:

v’ npuoOpeTeHre CHCTEMbI 3HAHMN 00 O0HmMX (PU3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJIEKYJISIPHYIO (DU3UKY, JIEKTPOAMHAMUKY, KBAHTOBYIO (H3UKY
Y 3JIEMEHTBI aCTPO(PU3HKH;

v (popMHUpOBaHHE YMEHHN TPUMEHSTH TEOPETHYECKHE 3HAHHUS Ui  OOBSCHEHHS
¢u3NUeCKUX SIBICHUH B MPHUPOJE M JUIS NMPHUHATUS MPAKTUUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU;

v/ OCBOEHHE CIIOCOOOB pEIICHHS pa3IMYHBIX 3a7a4 C SIBHO 3aJaHHON (H3UYECKOM
MOJIENIbIO, 3a/a4, I0/Pa3yMEBAIOIIMX CaMOCTOSATEIBHOE CO3JaHue (PU3MUYECKOW MOJEH,
aJIeKBaTHOM yCIIOBUSM 3aJIauH;

v’ moHuMaHue (PU3MYECKMX OCHOB W TPHHIIUIIOB JCUCTBUS TEXHUYECKUX YCTPOMCTB W
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS HAa OKPYKAIOIIYIO CPEay;

v/ OBIIAJICHHE METOJAMHU CaMOCTOSITEIBHOTO IUIAHUPOBAHKS U MPOBEICHUS (DH3UUECKUX
SKCHEPUMEHTOB, aHalIM3a W HWHTEpHpeTaluu HH(POPMALUH, OIpeleeHUe IOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTaTa;

v/ Cco3laHue YCIIOBHIA JUTS PA3BUTHS YMEHHH MPOCKTHO-UCCIICIOBATEIBCKOM, TBOPUECKOM
JeSITeTbHOCTH.

MECTO YYEBHOI'O IIPE/IMETA «®PU3UKA» B YHEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC COO ¢usuka sBnsieTcss 00s3aTeNbHBIM MPEIMETOM Ha YPOBHE
cpeanero ooOmero oOpasoBanus. /laHHas mporpamMMa npeaycMaTpuBaeT HM3ydeHHe (PU3MKU Ha
06a3oBoM ypoBHE B 0O0beMe 136 uacoB 3a aBa roja oOydeHus mo 2 yaca B Hememto B 10 u 11
kjaccax. B TematmueckoM mutanupoBanuu Uit 10 m 11 kiaccoB mpeamonaraeTcsi pe3eps
BPEMEHH, KOTOPBIM yUUTEIb MOXKET HUCIIOJIB30BATH 10 CBOEMY YCMOTPEHMIO, U TOBTOPUTEIBHO-
00001IaroIIHe YPOKH.

COJIEP’KAHUE YYEBHOI'O ITIPEJIMETA «®HU3UKA»
(BA3OBBII YPOBEHD)

10 KJIACC
Pa3neua 1. ®Pusnka u MeTOAbI HAYYHOI'O NIO3HAHUS

®usuka — Hayka O npupone. Haydnble mMeTonbl MO3HaHUS OKpYy’Kawolero mupa. Posb
SKCIEPUMEHTA M TEOPHUH B MIPOIEcce TO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (pusnyeckux sBJICHUN U mpoueccoB. Haydnsle rumore3sl. Ousnueckue
3aKOHBI ¥ TeOpUH. | paHUIIbI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Poms u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOH HaydyHOW KapTHHBI MHUpa, B
IIPAKTUYECKOU NEATEIbHOCTH JIFOICH.

JdemoncTpanum:

1. AmnanoroBsle 1 HU(POBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYUKH.

Pa3nen 2. Mexanuka
Tema 1. KunemaTuka
Mexannueckoe JBHKeHHE. OTHOCHTEIBHOCTh MEXaHMYecKoro ABmkeHus. Cucrema
orcuera. Tpaekropus.



[lepememienne, CKOpoCcTh (CpeAHsisi CKOPOCTb, MIHOBEHHasi CKOPOCTb) M YCKOPEHHE
MaTEpUAJIbHOW TOYKH, UX MPOEKIUH HAa OCH CHUCTEMbI KoopAHHAT. ClI0)KEHHE NEepPEMEILEHUN U
CJIO’KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpEHHOE NPSMOJMHEWHOE ABIKeHHE. I'paduku 3aBHUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MEPEMEIICHNS MaTEPUAIbHON TOUKH OT BPEMEHH.

CBoOonHOe majeHune. Y CKOpeHne CBOOOIHOTO TaICHHUS.

KpuBonuueiliHoe nBwkeHue. JIBU)KEHHUE MaTepUaIbHONM TOYKH 110 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJII0O CKOPOCTBIO. YTJIOBasi CKOpPOCTb, JIMHEWHas CKOpocThb. Ilepuon u
yacroTta obpanieHus. LleHTpocTpeMHuTenbHOE YCKOPEHHE.

Texnuueckue ycmpoucmea U npaKkmuyeckoe npumeHeHue: CIUAOMETP, JBHKCHHE
CHaps/10B, LIETIHbIE U PEMEHHBIE NIEpEayn.

JdemoncTpanum:

1. Mogenb cucTeMbl OTCUETA, MILTIOCTPALMSI KHHEMATHUECKHUX XapAKTEPUCTUK JBUKECHHUS.
[IpeobpazoBaHne NBUKEHUN C UCTIOIB30BAHUEM IPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpoIIEeHHOr0 O/ YIJIOM K TOPU30HTY M TOPHU30HTAIIBHO.
W3mepenune yckopeHusi CBOOOTHOTO MaJICHHUS.

Hampasnenne ckopocTH Npy IBUKEHUU 10 OKPYKHOCTH.

qu}mqecmm JKCIIEPHMEHT, J1a0opaToOpHbIe padoThI:

Jlabopamopnas paboma Nel «H3yuenue 0sudiceHuss mena no OKPyICHOCHUY.
Jlabopamopnas paboma Ned «H3yuenue osudicenuss mena, 6pouteHHO20 20pU3OHMATLHOY.
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Tema 2. lunamuka

[TpuHnun ornocurensHocTy [Manmuites. Ilepseiii 3akoH Herorona. MHeprnanpHbIe CHCTEMBI
oTcUera.

Macca Ttena. Cuma. Ilpunuun cynepnosunuu cuwil. Bropoil 3akoH HproTona i
MaTepuaabHOU TOUYKU. Tperuii 3akoH HbI0TOHA 1711 MaTEpUAJIBHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckast CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, cKonbkeHus, kadenus). Cuna tperus. Cyxoe tpenue. Cuia
TPEHUS CKOJIbXKEHUs U cuia TpeHus nokos. Koadduuument tpenns. Cuna conpoTuBICHUS MPH
JBYKEHHUHU TENa B KUAKOCTU WIH Tase.

[ToctynarenbHOE U BpaliaTeabHOE JBHKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CWIbl OTHOCUTEIBHO OCH BpamieHus. Ilmedo cuibl. YceinoBus paBHOBECHUS
TBEPJOTO Tea.

Texnuueckue ycmpoucmea U npaKmuyeckoe npumeHexue. TOAIIUIHAKY, IBHKEHHE

HCKYCCTBEHHBIX CIIyTHUKOB.

JdemMoncTpanum:

1. SIBnenue uHEpUUH.
CpaBHeHue Macc B3aMMOJEHCTBYIOINX TE.
Bropoii 3akoH HeroToHa.
Hsmepenue cu.
Crnoxenue cui.
3aBUCUMOCTH CUJIBI YIIPYTOCTH OT Ae(opMarium.
Hesecomocts. Bec Tema npu yCKOpEHHOM IIOABEME WU NaJCHUU.
CpaBHeHuE CUJT TPEHUS NOKOSI, KAUEHUS U CKOJIbKECHHUS.
VYcnoBue paBHOBECHUs TBEPAOIro Tesla. Buabl paBHOBECHS.
qu}mqecmm JKCIIEPHMEHT, J1a0opaToOpHbIe padoThI:
Jlabopamopnas paboma Ne2 «H3mepenue dcecmkocmu npy*CUHbLY.
Jlabopamopnas paboma Ne3 «H3mepenue kosgpuyuenma mpenusi CKOTbICEHULY.
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Tema 3. 3ax0oHBI COXpaHeHUs] B MeXaHUKe



NMnynbe MaTepuanbHOW TOUKHU (Tea), CUCTEMBI MaTEpUAIbHBIX TOUEK. VIMITyJIbC CHIIBI U
MU3MEHEHNE UMITYJIbCa TeJla. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHHUE.

Pabora cuibl. MOITHOCTh CHUJIBL.

Kunernueckast sHeprusi marepuaibHON ToukH. TeopemMa 00 M3MEHEHUH KHHETUYECKOM
JHEPIUH.

[MorennmaneHast sueprus. [loreHmanbHas 3HEprus ynpyro 1eopMHUPOBAHHON MPYKUHBIL.
[TorennuanbHast SHEPrys Tesia BOIU3U MOBEPXHOCTH 3eMITH.

[lorennaneHble W HEMOTEHLUHUANbHBIE CHIbl. CBsA3b pabOTHl HEMOTCHLMAIBHBIX CHII C
MU3MEHEHNEM MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXaHUUYECKOM SHEPIUH.

VYipyrue u Heynpyrue CTOJIKHOBECHHUS.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHexue. BOAOMET, KOIEpP, MPYKUHHBIN
MIACTOJIET, JBUKEHUE PAKET.

JdemoncTpanum:

1. 3akoH coXpaHEHUs UMILYJIbCa.

2. PeakTuBHOE JBUKECHHE.

3. Tlepexon moTeHIMATBFHON YHEPTUU B KHHETHYECKYIO M 00paTHO.

Y4eHn4ecKuii IKCIIEPUMEHT, JJadopaTopHbie padoThI:

Jlabopamopnas paboma Ne5 «H3yuenue 3aKOHa COXPAHEHUs MEXAHUYECKOU IHEPSULLY.

Jlabopamopnas paboma Ne 6 «H3yuenue pagnosecuss mena noo Oeucmeuem HecKOJIbKUX
Cuny.

Pa3nes 3. MosekyasipHast (pM3MKa ¥ TEPMOAUHAMHUKA
Tema 1. OcHOBBI MOJIEKYJISIPHO-KHHETHYECKON TeOpUH

OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOM TEOPUU U UX ONBITHOE 00OCHOBAHHUE.
BbpoynoBckoe gaBmwxkenue. Juddysus. Xapakrep ABWKEHHS U B3aUMOJCHCTBHS YaCTHIL
BellecTBa. Mojenu CTpPOCHHS TIa30B, KMIKOCTEH M TBEPAbIX Tell U OOBICHEHHE CBOMCTB
BEILIECTBA HAa OCHOBE 3TUX Mojeneil. Macca u pasmepbl Mosiekyid. KosnnuecTBo BeliecTsa.
[TocTostnHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u ee usmepenue. Illkana remneparyp Llenbcus.

Mopnens uaeanpHoro rasa. OCHOBHOE ypaBHEHHME MOJEKYJISIPHO-KMHETUYECKOW TEOPHUH
uAeaIbHOTO ra3a. AOCONIOTHas TeMmIeparypa Kak Mepa CpeqHed KHHETHYeCKOW SHEprHH
TEIUIOBOrO JBWKeHus vactul rasza. [llkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa-Knanelipona. 3akon JlansToHa. M3ompolecchl B UAECAIbHOM Tase ¢
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe nmpeacTaBieHne U30MPOLECCOB: U30TepMa,
n3obapa, u3oxopa.

Texnuueckue ycmpolcmea u npaKmuyeckoe npumeHenue: TepMOMETp, GapoMeTp.

JdemoncTpanum:

1. OmnpITel, JOKa3bIBAIOUIME UCKPETHOE CTPOCHHME BeELIeCTBa, (HOTOrpapuu MOJEKYI
OpraHUYECKUX COCIUHECHUM.
OmnbiTh! 0 AU Py3un KUAKOCTEH U Ta30B.
Monens OpOYHOBCKOTO IBHIKEHUSI.
Mogens onbita IlITepHa.
OnbIThI, JOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOIO B3aUMOACHCTBHSL.
Mogens, HIUTIOCTPUPYIOLLIAs IPUPOLY JAABJICHMS I'a3a HAa CTCHKU COCY/Ia.
OnBbIThI, HJUTIOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUE UAE€AJIBHOTO ra3a, U30IpPOLECCHI.
Y4yeHn4ecKui IKCIEePUMEHT, JJadopaTopHbIe padoThI:
Jlabopamopnas paboma Ne7 «dxcnepumenmanvhas npogepka saxoua I eii-JIroccakay.

Nownhkwbd

Tema 2. OCHOBBI TEPMOAMHAMHUKH
TepmoauHaMuueckass cucreMa. BHYTpeHHss dHEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crnoco0bl ee u3MeHeHus. KoianmuecTBo TemaoTel U padoTa. BHyTpeHHssI SHEprUsl OAHOATOMHOTO



UJeaIbHOTO raza. Buael Teronepenaun: TeIONPOBOAHOCTh, KOHBEKLUS, U3TyUeHHE. Y AebHas
TEIJIOEMKOCTh BeliecTBa. KonnuecTBo TEIIOTHI IIPH TEIJIONEpeaaye.

[lonatue 06 ammabatHom mporecce. IlepBblii 3akoH TepMmoauHamuku. [IpuMeneHue
MIEPBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoueccaM. I'paduueckast unTeprperanus padboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocTh Mpo1eccoB B IpUPOE.

TennoBbie MammHbl. [TpuHIUTBL AEWCTBUS TEIJIOBBIX MaluH. [IpeoOpazoBanus SHEPrUU B
teroBbiXx MammHax. KIIJ TermoBoit mammbbl. [ukn Kaprno u ero KIIJ. Oxonmornueckue
poOJIEMBI TETUIOHEPT ETHKH.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue: IBUTATENIb BHYTPEHHErO
CropaHusi, OBITOBOM XOJOAMIBLHHUK, KOHAULIMOHED.

JdemMoHcTpanum:

1. M3meHeHne BHYTpPEHHEH SHEpruy Teja NpPU COBEPUICHUU pabOTHI: BBUIET MPOOKHU U3

OyTBUIKHM TOJl JIEHCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3¢upa B JAaTyHHOU TpyOke
IIyTEM TPEHMSI (BUEOIEMOHCTPALHS).
2. H3MeHeHue BHYTPEHHEN dHEpruu (TeMIepaTypsl) Teja Npu TeIonepeaaye.
OmnpIT o aguabaTHOMY PACHIMPEHHIO BO3AyXa (OIBIT C BO3IYIIHBIM OTHUBOM).
4. Mopenu mapoBoil TypOWHBI, JBUraTelss BHYTPEHHEIO CrOpaHHs, pPEaKTHBHOTO
JBUTATEJIS.

(O8]

Tema 3. ArperaTHbie cOCTOSSHHA BemecTBa. @a3oBbie Nepexoabl.

[Tapoo6pazoBanue u koHaeHcaus. Vicnapenue u kunenue. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIQKHOCTh Bo3/ayXa. HachlmeHHbII map. YienpHas TeuioTa napooOpa3oBaHUs. 3aBUCHMOCTb
TEMIIEPATYpPbl KUIIEHUS OT AABJICHUS.

Tsepnoe teno. Kpucrannmuueckue u aMmopQHbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAJIIOB.
Kunkne xpucramiel. CoBpeMeHHble MaTepuanbl. I[lnaBieHune m kpucramimzauus. Y aenbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OanaHca.

Texnuueckue ycmpoucmea u npaxmuieckoe npumeHeHue. TUTPOMETP U IICHUXPOMETD,
KaJIOpDUMETpP, TEXHOJOTMU  IIOJIy4EHHUS COBPEMEHHBIX MAaTEpHajoB, B TOM  4YHCIE
HAaHOMATEpHaJIOB, 1 HAHOTEXHOJIOTHH.

JdemoHcTpaumnu:

1. CBoiicTBa HACBIIIEHHBIX IAPOB.

Kunenue npyu NOHMKEHHOM JIaBJICHUH.

CriocoObl U3MepeHHUs BIaKHOCTH.

HabmtoneHne HarpeBaHus U TUIaBICHUS KPUCTAUIMYECKOTO BEIIECTBA.
JleMOHCTpanysi KpUCTaJIOB.

Nk

Pazpnen 4. DiaekTpoauHaMuka
Tema 1. DnekTpocTaTuka

DOnekTpu3aiust Tel. OJeKTpuueckuil 3apsia. [IBa Buga dIEKTPUYECKUX  3apsiioB.
[IpoBOAHMKH, AUBNEKTPUKH U MOTYIPOBOAHUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsia.

Bs3aumoneiictBue 3apsnoB. 3akoH Kynona. TodeuHbIl  37I€KTpUYECKHM  3apsi.
Dnektpuyeckoe rmoje. HampsokeHHOCTh anekTpuueckoro mnosst. [lpuHiun cynepno3unuu
AJIEKTPUYECKUX Mo, JIMHUN HANPSHKEHHOCTH 3JIEKTPUYECKOTO MOJIA.

PaGora cun oamekrpocratuueckoro mois. [loTeHnuman. Pa3HOCTh  TOTEHIIMANOB.
[IpoBOIHUKYN 1 JUATEKTPUKHU B JIEKTPOCTATUYECKOM TOJIE. J[U3IIEKTprUYeCKass IPOHULAEMOCTb.

OnekrpoeMkocTh. KonaeHcaTop. DNEKTPOEMKOCTh IIJIOCKOTO KOHAEHcATopa. JHEprus
3apsKEHHOTO0 KOHAEHCATOpa.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHeHue: IEKTPOCKOII, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE 3JEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyMHBIA IPUHTED.

JdemoHcTpaumnu:



Y CTpoUCTBO U IPUHLIUIL JEHCTBUS DJIEKTPOMETPA.

B3anMopnencTere HadIeKTPU30BaHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsyKEHHBIX TEIl.

IIpoBOAHMKY B 3IEKTPOCTATHUECKOM II0JIE.

DnexTpocTaTUuecKas 3aluTa.

JIMDIIEKTPUKU B 3JIEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTb AJIEKTPOEMKOCTH IIOCKOTO KOHJIEHCaTopa OT IUIOUIaJAM IIJIACTHH,
pacCTOSTHUS MEXKIy HUMU U DJIEKTPUYECKON ITPOHUIIAEMOCTH.

8. DHeprus 3apsyKEHHOT0 KOHJEHcaTopa.

Nk L —

Tema 2. IlocTosiHHBIN d1eKTPpHYeCKHi TOK. Tokn B pasjiMYHBIX cpegax

DNEKTPUUECKUN TOK. YCJIOBUS CYIIECTBOBAHUS 3JEKTPUUECKOrO TOKA. MICTOUHMKHM TOKa.
Cuna toxka. IlocTosiHHBIN TOK.

Hanpsokenne. 3akon Oma 1715 yyacTka LEnH.

DnexTpuueckoe COIIPOTHBIICHUE. VY nenbHoe CONIPOTHBIIEHUE BELIECTBA.
IlocnenoBarenpHOE, NapauIEIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOAHHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyinsa-JIena. MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

OJIC u BHYTpEHHEE CONPOTUBICHUE MCTOYHUKA ToKa. 3akoH Owma s MOJTHOU
(3aMKHYTOM) 35ekTprueckoi 1enu. KopoTkoe 3aMbIkaHue.

DneKTpOHHAs IPOBOAUMOCTb TBEPBIX METAJIJIOB. 3aBUCUMOCTD YOIIPOTHUBIIEHUS METAIIJIOB
0T Temneparypbl. CBEpXIPOBOAUMOCTD.

DnexTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAass M TNPUMECHAs MPOBOJUMOCTh MOJIYIPOBOIHUKOB.
CoiicTBa p-n-nepexoxaa. IloaynpoBoHHUKOBBIE TPHOOPHI.

ONeKTpUYeCcKUid TOK B pacTBOpaX M paciulaBax »3JIEKTPOIMUTOB. OIJIEKPOJUTHYECKAs
Jucconuanus. DIeKTPOIn3.

OnexTpuueckuid ToK B razax. CaMoCTOATEIbHBIA U HECAMOCTOSTENbHBINA pa3psa. MoaHus.
[Ina3ma.

Texnuueckue ycmpoiicmea U npaKkmuiyeckoe npumMeHeHue: aMIEPMETP, BOJBTMETD,
peocTar, MCTOYHHKH TOKa, DJEKTPOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETHTEIbHBIC
npubOpBl, TEPMOMETP CONPOTHUBICHMS, BaKyyMHBIH WO, TEPMHUCTOPHI M (POTOPE3UCTOPHI,
MIOJIyIPOBOIHUKOBBIN MO/, TaJIbBAaHUKA.

JdemMoHcTpanum:

1. M3MepeHue cuiibl TOKa U HAIPSDKEHUS.

2. 3aBHCHUMOCTb CONPOTHBIICHHS IWJIMHIPUYECKUX IMPOBOAHUKOB OT JUIMHBI, IUIOIIAIN
MIONIEPEYHOI0 CEYEHUs U MaTepuaa.

CMeniaHHO€ COEIMHEHHNE TPOBOJHUKOB.

[Ipsimoe uzmepenne IC. KopoTkoe 3aMblkaHe raJbBAHMYECKOTO 3JIEMEHTA U OLIEHKA
BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUSI METAJIIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3LyXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JUOJA.

quﬂnqecmm JKCIIePUMEHT, JIAa00paTOpHbIe PadoThI:

Jlabopamopnas paboma Ne8 «llocnedosamenvrhoe u napaiienvHoe CcOeOUHeHUs
NPOBOOHUKOBY.

Jlabopamopnas paboma Ne9 «Hsmepenue 3I/[C u eHympenHe2o CONPOMUBTIEHUS.
UCTOYHUKA MOKA).

W

% N o

MEXITPEIMETHBIE CBA3HU



Wzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kimacce OCYIIECTBISETCS C Y4YETOM
COJZIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3¢H C KypcaMd MaTeMaTHKH, OHOJIOTHWH, XUMHH,
reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnvie noHAmMUA, C6A3AHHbIE C UZYUEHUEM MEMO008 HAYYHOZ0 NO3ZHAHUA:
SBIICHWE, HAy4yHBIH (pakT, rumore3a, (u3Wdeckas BeIUYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
HKCHEPUMEHT, MOACTUPOBAHNE, MOJIEIIh, U3MEPEHUE.

Mamemamuxka: pelieHUEe CUCTEMBl YpaBHEHM; JuHeWHas ¢yHKuus, napabdona,
runepOoia, ux rpauKu U CBOMCTBA; TPUTOHOMETpUYECKHE (PYHKIIMH: CUHYC, KOCUHYC, TAHTEHC,
KOTaHI'€HC; OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO; BEKTOPHl M UX MPOCKIMH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

Buonozua: Mexannieckoe JBUKECHUE B )KUBOH mpupoje, 1uddysus, 0cMOC, TEII00OMEH
KHMBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIaul, TEIJIOBOE PAaBHOBECHUE), HIIEKTPUUECKHE SBJICHUS B
YKUBOW MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJN, >KUIKOCTEH M Ta30B, AIIEKTPUYECKHE
CBOWCTBA METAJIJIOB, 3JICKTPOJIUTHUECKAs IUCCOLUALIHS, TaJbBaHHUKA.

TI'eozpaghusa: BnaxxHoCTh BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETD.

Texnonozua: npeodbpazoBaHue IBIKEHUH C UCIIOIB30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOJIINIHUKHN, HCIOJIb30BAHME 3aKOHA COXPAHEHHUS HUMITyJlbca B TEXHUKE (pakera,
BOJIOMET H T.[.), IBUTATEJIb BHYTPEHHETO CrOpaHusi, mapoBasi TypOuHa, OBITOBOM XOJIOAWIBHUK,
KOH/IMIIMOHEP, TEXHOJOTHUH TIOJYYEHHS COBPEMEHHBIX MaTepHalioB, B TOM YHCIE
HaHOMAaTEepUAJIOB, W  HAHOTEXHOJOIMH,  DJEKTPOCTaTHYECKas  3alluTa,  3a3eMJICHHE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPHUHTEp, JJIEKTpOHArpeBaTelbHbIC MPHOOPHI,
3JIEKTPOOCBETUTENbHBIC PUOOPHI, TaJIbBAaHHKA.

11 KJIACC
Pasnen 4. DiiekTpoanHaAMUKA
Tema 3. MarauTHoe 1moJie. JJIeKTPOMAarHUTHAsA HHAYKIHSA

ITocTostHHBIE MarHWUTHL. B3aMMOIEHCTBUE IIOCTOSHHBIX MAarHUTOB. MarHuTHoOe IOIe€.
Bekrop maruuTHON MHAyKIMH. [IpyHIMI Cyneprno3uiuyu MarHUTHBIX Mosiei. JIMNHUY MarHUTHOU
nHAyKuuy. KapTuHa TMHUI MarHuTHON MHAYKLMHU NOJIS IOCTOSTHHBIX MArHUTOB.

MarautHoe moJjie NMpoBOJHMKA ¢ TOKOM. KapTuHa JIMHMI MHAYKIMM MarHUTHOTO MOJIS
JUIMHHOTO TIPSIMOTO IIPOBOJHUKA U 3aMKHYTOI'O KOJIBLEBOIO IPOBOJHMKA, KATYIIKH C TOKOM.
OmnsiT Opcrena. BzanmoaelicTBre MPOBOAHUKOB C TOKOM.

Cuna Amnepa, ee MOyJIb U HalIpaBJICHUE.

Cuna Jlopenna, ee MoAyidbp M HalpaBleHHE. J[BH)KEHHE 3apsKEHHOM 4YacTHULIBI B
OJTHOPOJTHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

SIBneHue sneKTpoMarHUTHOM MHAyKuuu. ITotoxk BexkTopa MarHuTHOM MHAykuuu. ID/C
MHAYKIHMH. 3aKOH IEKTPOMarHuTHOW nHAykiuu dapanes.

Buxpesoe »snextpuueckoe mnose. IOJC UHAYKIUMU B NPOBOJAHHMKE, JABUKYIIEMCS
IIOCTYMATEJIBHO B OAHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio JleHua.

WNunyxktuBHOCTE. SIBnenue camonnaykuuu. 31C caMOUHIYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKHU C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

Texnuueckue ycmpoiucmea U npaKkmuyeckoe npumeHeHue: TIOCTOSHHbIE MarHuThl,
3JIEKTPOMArHUTBI, 3JIEKTPOABUTATEIIb, YCKOPUTEIIH 3JIEMEHTAPHBIX YACTUL], UHIYKIIMOHHAS I1€Yb.

JdemMoHcTpanum:

1. OmneIT Opcrena.

2. OTKJIOHEHUE 3JIEKTPOHHOIO Iy4YKa MAarHUTHBIM I10JIEM.
3. JIuHuM MHIYKIMU MarHUTHOTO IOJIS.



B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

Jlenictue cuibl JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHue IEKTPOMAarHUTHON UHAYKIUH.

IIpaBuio JleHuna.

9. 3aBucumocts J|C UHIYKIUHU OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO IIOTOKA.
10. SIBneHure caMOUHTYKIIUH.

Y4yeHn4ecKkui IKCIEPUMEHT, JJadopaTopHbie padoThI:

Jlabopamopuas paboma Nel «Habniooenue deticmeus MAZHUMHO20 NOJIsL HA MOK».
Jlabopamopnas paboma Ne2 «H3yuenue asnenus s1eKmpomMacHumHou UHOVKYUUY.

NN b

Pa3nea 5. KosieOanust 1 BOJTHBI
Tema 1. Mexanndeckue H 3JIeKTPOMarHUTHbIE KoJIeOaHUSs

Konebarenbnass cuctema. CBoOOaHbIE MexaHMYecKHe KojeOaHus. [ apMoHHMYeckue
konebanus. Ilepuon, uactora, ammiauryna u ¢(asza koneGanwid. IIpy>XKMHHBIH MasTHHK.
MareMaTHueckuii MasiTHUK. YpaBHEHHE TrapMOHHMYECKUX KojeOaHuil. IIpeBpamieHue sHepruu
[IPU TAPMOHUYECKUX KOJICOaHUSAX.

Konebarenbublii koHTYyp. CBOOOAHBIE 3IIEKTPOMArHUTHBIE KOJNECOAHUS B HJICAITBHOM
Koye0aTeIbHOM KOHTYpE. AHAQJIOTUS MEXKIy MEXaHHYECKUMH M DIIEKTPOMAarHUTHBIMH
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxarouux KojeOaHMsIX. BbIHyXIeHHBbIE MEXaHWYeCKHE KoJeOaHUs.
Pe3onanc. BeinyK€HHBIE 3JIEKTPOMAarHUTHbBIE KOJIEOaHUS.

Ilepemennbiii Tok. CHHYyCOMJANIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIIIUTYTHOE U AEUCTBYIOLIEE 3HAUEHNE CUIIBI TOKA U HAPSKEHUSI.

Tpancdopmarop. IIpousBoacTBo, mepenaya W NOTPEOICHUE DICKTPUUYECKOH SHEPrUu.
OKOJIOTMYECKHE PUCKM TpU IPOU3BOJACTBE AEeKTpodHepruu. KynpTypa wucnonap3oBaHus
AJIEKTPO3HEPTUHU B ITOBCEHEBHOM JKU3HMU.

Texnuueckue ycmpoucmea u HNpaKmuyeckoe npuMeHeHue: >IEKTPUYECKU 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIepeaay.

JdemMoHcTpanum:

1. HccrnemoBanme  mapaMeTpoB  KoseOaTelnbHOH ~ cUCTeMbl  (HPYKUHHBIH WM

MaTeMaTUYECKUIl MasiTHUK).

2. HabmoaeHnue 3aTyxaomux KoyieOaHui.

3. MHccnenoBanue cBOMCTB BBIHYXICHHBIX KOJICOAHUH.

4. Habmonenue pe3oHaHca.

5. CBo0OoaHbIE AIEKTPOMArHUTHBIE KOJIeOaHHs.

6. OcuwuiorpaMMbl  (3aBUCUMOCTH CHJIBI TOKa W HANpPsDKEHUS OT BPEMEHH) UL

3JIEKTPOMArHUTHBIX KOJICOAHUH.

7. Pe3oHaHC mpu MOCIENOBATEILHOM COEAMHEHMM PE3UCTOPA, KATYIIKH MHAYKTHUBHOCTH

U KOHJIEHCATOopa.

8. Mopaenp JIMHUU 3JIEKTPOINIEPEAAUN.

Y4yeHn4ecKkui IKCIEePUMEHT, JJadopaTopHbie padoThI:

Jlabopamopuas paboma Ne3 «Onpedenenue yckopenus c60000H020 NAOEHUSI NPpU NOMOUU
MASAMHUKAY.

Tema 2. MexaHu4ecKue H 3JIeKTPOMATHUTHBIE BOJIHBI.
MexaHnueckue BOJHBI, yCI0BUA pacnipoctpaHeHus. Ilepuoa. CkopocTs pacnpocTpaHeHus
u jiuHa BonHbl. [lomepedHsle W MpoOJOJbHBIE BONHBL. MHTepdepeHnms u audpaxius
MCXaHHUYCCKHX BOJIH.



3Byk. CkopocTb 3ByKa. I pomKkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DONEKTPOMarHUTHHIE BOJHBI. YCIIOBUS HM3IY4YEHHs 3JIEKTPOMAarHUTHBIX BOJH. B3aumnas
OpUEHTAlMsI BEKTOPOB HAINPSHKEHHOCTH D3JEKTPUUYECKOrO IIOJS, MAarHUTHOW WHAYKIMH U
CKOPOCTH B JJIGKTPOMAarHUTHOW BoiHE. CBOMCTBAa 3JEKTPOMAarHUTHBIX BOJH: OTPa)KEHUE,
npeJoMIIeHUE, onsipu3anus, tuppaxus, uareppeperns. CKopocTb 3JIEKTPOMarHUTHBIX BOJIH.

[lkana »I€KTPOMArHUTHBIX BOJIH. lIpuMeHEHHE >JIEKTPOMAarHUTHBIX BOJH B OBITY H
TEXHHUKE.

[TpuHUMIIBI paguOCBsI3U U TeNeBUACHUA. Paguonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKalOLIeH Cpeibl.

Texnuueckue ycmpoucmea u NPaKmMuyeckoe npumeHenue. My3bIKaIbHbIe MHCTPYMEHTSHI,
yJIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEAMIMHE, pajnap, paauONpPUEMHHK, TEIEBU30D,
anTenHa, Tenedon, CBU-meys.

JdemMoHcTpanum:

1. OGpa3oBaHue U pacCIpPOCTPAHEHUE MONIEPEUHBIX U MPOAOJIBHBIX BOJIH.

KoneOnromeecs T€10 Kak UCTOUYHUK 3BYKa.

Habmionenune oTpaxeHus U MpeoMICHUS MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHunu u qupakiind MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HabmioneHue cBs3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH W 4YacTOTOH

KoJIeOaHUH.

7. HccnepnoBaHue CBOMCTB  DJIEKTPOMArHUTHBIX BOJIH:  OTPAXKCHHE, IIPEIOMIICHHUE,
noJsipusanus, Tudpakuus, nHTepdepeHuus.

Sk w

Tema 3. OnTuka

I'eomerprueckas ontuka. [IpsamonuHeliHOE pacIIpoCTpaHEHHUE CBETa B OJHOPOJHOM cpene.
JIyd cBera. ToueUHBIN UCTOYHUK CBETA.

OTtpaxxenue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne H300pa)KeHUH B IUIOCKOM
3epKae.

[Ipenomnenne cBera. 3akoHBl MPEJIOMIICHUS cBeTa. AOCONIOTHBIM  MOKa3aresb
npenoMieHus. IlonHoe BHyTpeHHee oTpakeHHe. IIpenenbHbI yroa IOJHOIO BHYTPEHHETO
OTpaXKEHUSI.

Hucnepcus ceeta. CrioxkHbIH cocTaB 6emoro cera. L[Ber.

CoOuparomie ¥ pacceuBarome JnUH3bL. ToHkas suH3a. DOKYCHOE pacCTOsIHHE H
OIITUYECKasl CUjla TOHKOHM JuH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMIUX U PACCEUBAIOLINX
nuH3ax. PopMyia TOHKOU JIMH3BL. Y BEJIUYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKOMN OITHUKHU.

BonnoBast ontuka. HMaTepdepenuus cBera. KorepeHTHbIE HCTOYHUKU. Y CIOBHA
HaOJI0ICHNSI MAKCHMYMOB U MMHUMYMOB B MHTEP(QEPEHIIMOHHON KapTHHE OT ABYX CHH(a3HBIX
KOT€PEHTHBIX UCTOUYHUKOB.

Huppakmus  cBera. JudpakiuoHHas pemieTka. YCJIOBUS —HaONIOACHHS TJIaBHBIX
MaKCHUMYMOB IIPH MaJICHUU MOHOXPOMAaTHYECKOTO CBETA HA JU(PPAKIUOHHYIO PEIIETKY.

ITonspusanus ceera.

Texnuueckue ycmpoucmea u Npakmuieckoe npumeHenue: OYKH, Jymna, (oToammnapar,
MPOCKIIMOHHBIN ~ammapar, MHKpPOCKOI, TEJEeCKOIl, BOJOKOHHAs ONTHKA, AU(paKIMOHHAS
peuieTKa, MOJIIPOU.

JdemMoHcTpanum:

1. IlpsAMonuHelHHOE pacnupOCTpaHEHUE, OTPAKEHUE M IpesloMmiieHHe cBeTa. ONnTudyecKkue
IpUOOPHI.

ITonHoe BHyTpeHHee oTpakeHrne. Moneinb CBeTOBOA.
HccnenoBanue cBOWCTB N300paKeHUIA B JIMH3E.
Mopenu MUKPOCKOIIA, TEIECKOIIA.

Habmionenue narepdepeHunu caera.

Nk



Habmtonenue nudpakuuu ceera.
HaGmonenue nucniepcun cBera.
[TonmyyeHue cieKTpa ¢ MOMOILBIO PU3MBI.
9. TlomyueHHe CHEKTpa C MOMOIIBIO TUPPAKIUOHHON PELIETKH.
10. Habmogenre nossipu3aiiy CBeTa.
Y4yeHn4ecKui IKCIEePUMEHT, JJadopaTopHbie padoThI:
Jlabopamopnas paboma Ne4 «H3mepenue noxazameins npeiomieHus Cmexiay.
Jlabopamopnas paboma Ne5 «Onpedenenue onmuueckou cuibl U OKYCHO20 pacCmMOAHUS
cobuparowjet TUH3bLY.
Jlabopamopnas paboma Ne6 «Hzmeperue O1uHbL C8eMOoB0U OTHbBLY.

o =N

Pa3nen 6. OcHOBBI cieMAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'paHuubl NPUMEHMMOCTH KJIACCUYECKOM MeXaHMKHU. IloCTysaThl crieMalbHON TEOpUH
OTHOCHUTEIIBHOCTH: HHBAPUAHTHOCTH MOJIYJII CKOPOCTH CBETa B BaKyyMme, IPUHLUI
OTHOCHUTEJILHOCTH DWHIITEIHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aME/JICHUE BPEMEHU U COKPALLIEHUE JITTUHBI.
OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHILIBI.
CBs13p Macchl C 3HEPTUEN U UMITYJIbCOM PEITUBUCTCKOMN YaCTUIbl. DHEPIUs MOKOS.

Pa3nea 7. KBanroBasi pusznka
Tema 1. D1eMeHTHI KBAHTOBOI ONTHKH

@®otonsl. @opmyna Ilnanka a1 cBs3M SHepruu (OTOHA C €ro 4acTOTOM. DHEprus u
UMIYJbC (HOTOHA.

OtkpeiTie U uccienoanue Qoroddpgexra. Ombitel  A.I.  CroneroBa. 3aKoHBI
¢doroaddexra. YpaBHenne DitHmTeitna aus porospdexra. «Kpacnas rpanunay porosddexra.

JaBnenue cera. OnbiTel [1.H. JIeOGenena.

XHUMHYECKOE IEUCTBUE CBETA.

Texnuueckue ycmpoticmeéa u npakmuueckoe npumeHeHue: (OTONIEMEHT, (OTOAATUUK,
COJIHEYHas OaTapest, CBETOAUOI.

JdemMoHcTpanum:

1. ®orodddexT Ha yCTaHOBKE C IMHKOBOU TIACTHHOM.

2. MHccnenoBaHue 3aKOHOB BHEIIHETo (GoTorddexra.

3. Cseropuon.

4. Conneynas OGarapes.

Tema 2. CTpoenune atoma

Mogens aroma Tomcona. OmnbiTel  Pesepdopma mo paccesHuio — anb(a-4acTuil.
[Tnanerapnas monenb atoma. Iloctynmatel Bopa. M3mydenue u morjouieHue (GOTOHOB IpH
IIEPEX0/ie aTOMa C OJHOTO YpOBHS PHEpruM Ha Apyroil. Buabl cnektpoB. CnekTp ypoBHEH
SHEPTUH aToOMa BOAOPOAA.

BonnoBble cBolicTBa yacTull. I'unoresa ne bpoiinsa. KopnyckynspHO-BOJIHOBOW yalu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.

Texnuueckue ycmpoucmea u npaKkmuieckoe npumeHeHue: CIEKTPaIbHbIA aHAIU3
(cmexkTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

JdemoHcTpaumnu:

1. Mogens onbita Pezepdopaa.

2. OmnpepeneHue IIUHBI BOJHBI JIa3epa.

3. HabmioneHue IMHEHYATHIX CIEKTPOB H3ITyUCHHS.

4. Jlazep.

Y4yeHn4ecKui IKCIEPUMEHT, J1adopaTopHbie padoThI:

Jlabopamopnas paboma Ne7 «Habniooenue cniowno20 u IuHenyamo20 cnekmposy.



Tema 3. ATomMHOE sIAPO

OKCIIEpUMEHTHI, JIOKa3bIBAOIINE CJIO)KHOCTh CTPOEHHsA  sjpa. OtkpbiTHE
panuoaktuBHOCTU. OnBITH Pe3epdopaa mo onpeneneHuio cocraBa paJuoakTUBHOTO H3ITy4eHHUsI.
CoiicTBa anb(a-, 6era-, raMmma-u3nydeHus. BiusHue paquoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OTkpeiTHE TPOTOHA M HeWTpoHa. HykinoHHas monens sinpa ['eitsenOepra-ViBanenko. 3apsia
anpa. MaccoBoe uucio sanpa. M3oromnst.

Anbda-pacnian. DIEeKTpOHHBIH W MO3UTPOHHBINA OeTa-pacnaa. ['amma-uzinydyenue. 3aKoH
pasAMoaKTUBHOTO pacnaja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

Snepusle peakuuu. JleseHre U CUHTES SAEP.

Snepubiii  peaxtop. Tepmosimepubiii cunTte3. IlpoOiaemMbl M NEpPCHEKTHUBHI  SACPHOM
SHEPreTUKHU. DKOJIOTHUECKUE ACIEKTHI IIEPHOIN SHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metobl HaOIIOACHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHUII.

@dynnaMeHTanbHbIE B3auMoecTBus. EquHcTBO hrsnyeckoit KapTUHBI MUpA.

Texnuueckue ycmpoticmeéa u npaxmuieckoe npumereHue: NO3UMETp, Kamepa BuibcoHa,
SJICPHBIA PeaKkTop, aTOMHasi bomoa.

JdemMoHcTpanum:

1. CYeTunk HOHM3UPYIOUIUX YACTHILI.

Pa3nea 8. DiieMeHTBI ACTPOHOMUH U ACTPOPHU3UKHU

Oranel pa3BUTHA  acTpoHOMHMM. [lpuknagHoe W MHPOBO33PEHYECKOE 3HAUEHUE
aCTPOHOMMUU.

Bun 3Be3aHoro neba. Co3Besnus, spKue 3B€3/bl, IJIAHETHI, UX BUAUMOE JBHKEHHE.

Conneunas cucreMa.

Connne. Conneunast aktuBHOCTb. Mcrounuk sHepruu ConHIAa U 3Be3[. 3BE3IbI, HX
OCHOBHBIE XapaKTEpUCTUKU. J[MarpaMMa «CHEKTPAIbHBINA KJIACC - CBETUMOCTBY. 3BE€3/Ibl IIABHON
IIOCJIE0BATEIBHOCTU.  3aBUCUMOCTh ~ «Macca - CBETHUMOCTBbY» [ 3B€3[  IJIaBHOMU
nocieaoBaTeabHOoCTU. BHyTpeHHee cTpoeHue 3Be3n. COBpEMEHHBIE INPEICTABICHHUA O
IIPOUCXOXACHNUHN U 3BoItoLy CoJIHIA U 3B€3/1. DTalbl )KU3HU 3BE3I.

Mneunsiii [TyTs — Hama ["anaktuka. [lonoxenue u nemwxenne Connua B ["anakTtuke. Tumbl
rajlakTuk. PaguoranakTuky U kBa3apel. YepHbIe AbIPHI B SAPaX FalaKTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa06na. Paz0eranme ramaktuk. Teopus
Bbonpuioro B3peiBa. PenukroBoe usinydeHue.

MacmtaOHas cTpykrypa Beenennoit Meraranaktuka.

Hepermiennsie npo0iaeMbl aCTpPOHOMUH.

Yuyennueckue HA0IIOACHHUS:

1. HaGnroneHue HEBOOPYXKEHHBIM TIJIa30M C  HCIIOJB30BAaHHEM  KOMIIBIOTEPHBIX
NPUIOKEHUN I OIpEeNeNIeHUs] TOJOXKEHUs HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE CO3BE31sI CEBEPHOTIO MOJIyLIapUs U SIPKUE 3BE3/bL.

O0o0maroniee NoBTOpeHUE
Ponp ¢u3mku u acTpoHOMUM B 3KOHOMHYECKOW, TEXHOJIOTUYECKOW, COIMATBHOU U
THYECKOW cdepax [NeATeTbHOCTH 4YeloBeKa, polb M MECTO (HU3MKM U acCTPOHOMHUH B
COBPEMEHHOW HayyHOW KapTHMHE MHUpaA; pOJb (QHU3NUECKOH Teopud B (HOPMHUPOBAHUU
NPEJCTaBICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO (PU3NYECKON KapTUHBI MUpPa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEJICTABICHUN O IIPUPOJE.

MEXIPEJIMETHBIE CBS3U

Nzyyenne kypca ¢usuku 0a3oBOro ypoBHs B 11 Kkiacce OCYHIECTBISIETCS C Y4ETOM
COJIEP’KATENBHBIX MEXKIPEIMETHBIX CBS3€M C KypcaMH MAaTeMaTUKH, OWOJOTHH, XHMHUH,
reorpaduu U TEXHOJIOTUU.



MesicnpeOmemmuvle noHAmMUA, C6A3AHHbBIE C USYUEHUEM MEMOO008 HAYUHO20 NOZHAHUA:
SBIICHUE, Hay4yHBbIH (pakT, rumore3a, (u3WdecKas BeIUYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
9KCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pelieHue CUCTEMbl YPaBHEHMIA; TPUTOHOMETPUYECKHUE (YHKLUHU: CHUHYC,
KOCHHYC, TaHI€HC, KOTAaHI'€HC; OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO; BEKTOPHI M HX
MPOCKIMH Ha OCH KOOPJAWHAT, CIOXKEHHE BEKTOPOB; MPOU3BOJIHBIC 3JEMEHTApHBIX (YHKIIMIA;
MPU3HAKH 000U TPEYTOJIbHUKOB, ONpeeNICHHE TUIOIAAN TUIOCKUX (GUTYp U 00beMa Tedl.

Buonozua: >nexTpuveckue SBICHHUS B KMBOH Hpupoze, KojeOaTenbHBbIE IABMKECHHUS B
KUBOM NIPUPOZAE, ONTUYECKUE SIBJICHHUS B JKUBOW IPUPOJE, [EHUCTBHE pajualuy Ha >KHUBBIC
OpPTraHU3MBI.

Xumua: CTpoeHHE aTOMOB M MOJEKYJ, KPHUCTAUIMYECKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3MBbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIeTKH, CIIEKTPAIbHBIN aHAIH3.

TI'eozpaghua: marauTHBIE TONIOCA 3€MIH, 3aJIe)KW MAarHUTHBIX pyJ, (hOTOChEMKa 3eMHOU
MIOBEPXHOCTH, MPEJCKA3AHNE 3EMIIETPSCEHUH.

Texnonozua: TMHUM 3IEKTPOIEPEad, FEHEPATOP NEPEMEHHOIO TOKA, JIEKTPOJABUIaTENb,
WHAYKIMOHHAs TeYb, pajap, paJAUONpPUEMHHUK, TEJIeBH30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJTHEYHAs OaTapes.

MJIAHUPYEMBIE PE3YJIBTATHI OCBOEHMSI YUEEHOT'O TIPEJMETA
«®PU3HKA» HA YPOBHE CPEJTHEI'O OBIIETO OBPA3OBAHMS
(BA30BBIil YPOBEHD)

OcBoenne yueOHOro mpeamera «®Pusnka» Ha ypOBHE CpeIHEro OOLIEro oOpazoBaHMA
(Oa30BBIi  ypOBEHb) JOJDKHO oOecneumBaTh JOCTH)KEHHE — CIEIYIOIIUX  JTMYHOCTHBIX,
MeTarnpeIMETHBIX U MPEeIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

I'paxxnanckoe BociuTanme:

v’ cHOPMHPOBAHHOCTh TPAXKIAHCKOW MO3MIMKA OOYYaOMIErOCsl Kak aKTHBHOTO W
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIEeCTBa;

v/ NIpUHSATHE TPAJAUIMOHHBIX OONIEYETOBEUYCCKUX TYMAHUCTHIECKUX U JIEMOKPATHYECKUAX
LIEHHOCTEIA;

v/ TOTOBHOCTH BECTH COBMECTHYIO JICSTCIBHOCTh B MHTEPECAX IPaXKJaHCKOTO OOMIECTBa,
y4acTBOBaTh B CAMOYINPABIEHUH B ILIKOJIE U AETCKO-IOHOIIECKUX OPraHU3aLMsIX;

v’ yMeHHE B3aMMOJIEHCTBOBATh C COIMAIbHBIMA HHCTUTYTAMH B COOTBETCTBHU C HX
(GYHKUIMSMU M HA3HAUYCHUEM;

v/ TOTOBHOCTH K T'YMaHHTAPHOMN U BOJIOHTEPCKOMU JESTETbHOCTH.

IIarproTHYecKkoe BOCIMTAHUE:

v' chopMHPOBAHHOCTH POCCHICKOM IPaXkIAHCKON MAEHTHYHOCTH, IATPHOTU3MA;

v/ 1IEHHOCTHOE OTHOIIEHHE K TOCYIApPCTBEHHBIM CHMBOJIAM; JOCTIXKEHHAM POCCHHUCKHX
yUeHBIX B 00J1aCTH (PU3UKU U TEXHUKU.

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHHE:

v c(hOPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHYECKOTO MOBEICHHS;

v/ CIIOCOGHOCTh ~ OIICHWBATH  CUTYAllMI0 W  [PHHUMATh  OCO3HAHHBIC  PEIICHUS,
OpPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B AEATEIbHOCTU
Y4EHOrO;

v/ 0CO3HAHHWE JINYHOTO BKJIAa B MOCTPOECHHE YCTONYMBOTO Oy IYIIETO.

JcTeTHYeCKoe BOCIIUTaHHue:

v/ 3CTETHYECKOE OTHOLIEHHE K MHpY, BKJIOYas OSCTETUKY HAYYHOrO TBOPYECTBA,
NpUCYIIETo (PU3NUECKON HAayKe.

TpyaoBoe Bocnutanue:



v WHTEpec K pasiuyHbiM chepaM MpodhecCHOHANBHONU JESITEIBHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oymyrien
npodeccur U pearu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIaHbI;

v/ TOTOBHOCTbH U CIIOCOGHOCTH K 00Pa30BaHUIO M CAaMOOOPa30BaHHUIO B 00JaCTH (U3UKH HA
MIPOTSKEHUU BCEH JKU3HU.

JIKOJIOTHYECKOe BOCIIUTAHHE:

v c(hOPMHPOBAHHOCTD JKOJIOTHYECKOM KyJBTYpbl, OCO3HAHHE IJI0OATBHOrO Xapakrepa
HKOJIOTHYECKUX MPOOIIeM;

v/ IUTaHUPOBAHUE U OCYIIECTBJICHHUE NEHCTBHI B OKPY)KAIOUICH Cpe/ic HA OCHOBE 3HAHHS
LeJIeH YCTOMYUBOIO Pa3BUTHS YEIIOBEYECTBA;

v/ pacuidpeHHe OIbITa JESTEIBHOCTH HSKOJOTMYECKOM HANpaBICHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUMN TI0 (pHU3UKe.

LleHHOCTH HAYYHOI'0 MO3HAHUS:

v c(hOPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;

v/ 0CO3HAHWE [EHHOCTH HAYYHOW JEATEIHLHOCTH, TOTOBHOCTH B TPOIECCE H3YUYCHHS
(GU3MKN OCYHIECTBIATh NPOCKTHYIO M HCCIEIOBATEIbCKYIO JEATEIEHOCTh MHIMBHUIYaIbHO U B
rpymnre.

B mpormecce noCTHXKEHHS JMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MHPOTPaAMMBI CPEIHETO
obmero oOpa3oBaHus MO (QHU3UKE Y OOYYaIOMIUXCS COBEPIICHCTBYETCS 2MOYUOHANbHbIU
unmeniexm, Mpeanoiaraomuii copMUpPOBaHHOCTb:

CAMOCO3HAHUS, BKIIOYAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE COCTOSHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHATIBHOU c(hepbl, OBITh YBEPEHHBIM B ce0€;

camope2yauposanis, BKIOYAIONETO CAMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTb
3a CBO€ IIOBEJCHME, CIIOCOOHOCTH aJaNTHUPOBAThCA K OMOIMOHAIBHBIM HW3MEHEHUSAM, H
MPOSIBIATH THOKOCTB, OBITH OTKPBITHIM K HOBOMY;

8HYymMpeHHel MOomueayuy, BKIIOYAIOIIEH CTpEeMIIEHHE K JOCTIDKCHHIO IIeTH M YCHexy,
ONITUMH3M, HUHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOS U3 CBOMX BO3MOKHOCTEH;

omMnamuy, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHHE JPYTHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHUIO;

COYUANbHBIX HABLIKOS, BKIIOYAIOUINX CIIOCOOHOCTH BBICTPAUBATh OTHOLICHHS C APYTUMH
JOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

METAIIPEIMETHBIE PE3YJIbTATDI

Yuueepcanvuwvie noznasamenvnvie oeiicmeusn

ba3oBble Joruueckue AeMcTBUA:

v/ caMOCTOSITENIbHO (POPMYJIUPOBATh M AKTYaM3UPOBaTh MPOOJIEMY, pacCMATPHUBAThL €€
BCECTOPOHHE;

v OHpeI[eJISITB Oeian ACATCIbHOCTH, 3aJaBaTh HapaMeprl nu KpI/ITepI/II/I HUX JOCTUXKCHUA,

v/ BBISBJIATH 3aKOHOMEPHOCTH W MPOTHBOPEYMS B PAaCCMATPUBAEMBIX (DH3UUECKUX
SIBJICHHUAX,

v’ pa3pabarTbiBaTh IUIAH pEIICHUs MPOOJEMBI C y4ETOM aHajiW3a HMMEIOIIUXCS
MaTE€pUAJIbHBIX U HEMATEPHUAJILHBIX PECYPCOB;

v BHOCHUTH KOppeKTI/IBBI B ACATCIIBHOCTh, OLICHUBAaTh COOTBCTCTBHUC pGSYJILTaTOB OeiIAaM,
OLICHUBAThHb pI/ICKI/I HOCJIG,Z[CTBI/Iﬁ ACATCIIbHOCTH,

v/ KOOpJMHHPOBaTh ¥ BBINOJNHATH PabOTy B YCIOBHSX pPEaIbHOrO, BHPTYAIBHOTO H
KOM6HHHp0BaHHOFO B3aMMO/ICHCTBUS;

v/ pa3BUBATh KPEATUBHOE MBIILICHUE TIPH PEIIEHUH XU3HEHHBIX TIPOOIIEM.

ba3oBble uccieaoBareabckue JeHCTBHUA:

v/ BIaJeTh HAYYHOU TEPMHUHOJIOTUCH, KIFOYEBBIMU TOHATUSIMU U METOJaMH (DH3UUECKOM
HayKU;



v/ BIaJIeTh HABBIKAMHU YIEOHO-HUCCIIEI0BATENILCKON M MPOEKTHOM JIEITEIBHOCTH B 00JIaCTH
($U3MKH; CIOCOOHOCTBIO 1 TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOUCKY METOJIOB pEIIeHUs 3a7a4
(U3NIECKOTO CoIepPIKaHus, TPUMEHEHHIO Pa3IMYHBIX METOAOB IIO3HAHUS;

v/ BIaJeTh BHIAMH JCSATEIBHOCTH IO MOJYYECHHIO HOBOTO 3HAHMS, €0 WHTEPIPETAIHH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CUTyalUsiX, B TOM YHUCIE IpH
CO3JIaHMH YUEOHBIX MPOCKTOB B 00JIaCTH (DU3UKH;

v/ BBISIBJISATH TPUYMHHO-CIICJICTBEHHBIC CBSA3M M aKTyald3MpOBaTh 3a1ady, BBIIBHIAThH
TUIIOTE3Y €€ peIIeHHs, HaXOAWUTh AapryMEHThl Uil JO0Ka3aTelbCTBA CBOUX YTBEPIKICHHH,
3aJ1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

v/ aHaIM3MUpOBATh MOJNYYCHHBIE B XOJE PpEIICHHs 3aqadd Pe3yJbTarThl, KPUTHICCKH
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

v’ craBuTh U (GOPMYIHPOBATH COOCTBEHHBIE 331a4i B 0Opa30BaTEIbHON JEATEILHOCTH, B
TOM YHCJIE IIPH U3YYEeHUH (PU3MKH;

v/ J1aBaTh OIIEHKY HOBBIM CHTYAIUsIM, OL[CHUBATH TIPUOOPETEHHBIN OTIBIT;

v’ yMETb MIEPEHOCUTH 3HAHUS TI0 (DU3KKE B TPAKTHIECKYIO 00JIACTD JKU3HEICITEIBHOCTH;

v/ yMEeTh MHTErPUPOBATH 3HAHUS U3 PA3HBIX MMPEIAMETHBIX 00JIaCTeil;

v/ BBIIBHIaTh HOBBIC WJEH, MPEUIaraTh OPUTHHAIBHBIC MOJXOJbI U PEIICHHS; CTABHUThH
poOJIeMbl U 33a4H, TOMYCKAIOIINE albTepHATHUBHbIEC PEILICHHS.

Padora c undopmanueii:

v/ BIajeTh HaBBIKAMH TOJNyYeHHs HWHOOpMAuU (PU3MYECKOTO  COJCPKAHUS W3
MCTOYHHKOB Pa3HBIX TUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISATh MOUCK, aHAIN3, CUCTEMATH3AIHNIO 1
MHTEpHpeTannio nHPOPMALIUU Pa3HbIX BUI0OB U (HOPM IpEACTaBICHUS;

v/ OIIEHHBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

v/ HCIONb30BaTh CPEICTBA HHMOOPMANUOHHBIX M KOMMYTAIIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpPraHM3ALMOHHBIX 3a1ad C COOIIOeHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30I1aCHOCTH, THTUEHBI, pecypcocOepeKeHus], MPaBOBbIX H
TUYECKUX HOPM, HOPM HH(OPMAIIMOHHOHN 0€30MacHOCTH;

v/ co31aBaTh TEKCThI (HM3UYECKOTO COICPKAHHS B PasIMYHBIX (opMarax ¢ Y4eTOM
Ha3HauYeHUs MWHPOpPMALMKM W LEJNEeBOM ayJauTOpuu, BBIOMpas ONTUMAIbHYIO (opMmy
NPEJCTAaBICHNUS U BU3yaJIH3alUH.

Yuueepcanvnvie kommynukamuenoie oeiicmeus

OO0menue:

v/ OCYyIIECTBIIATH OOIICHHE HA YPOKaX (PU3UKH M BO BHCYPOUHOI JAESATEIBHOCTH;

v/ pacro3HaBath MPEIIIOCHUTKA KOHQIUKTHBIX CHTYAIUM U CMATYATh KOH(IUKTHI;

v/ pa3BepHYTO W JIOTHYHO H3JIaraTh CBOKO TOYKY 3PEHHS C HCIOJb30BAHHEM S3BIKOBBIX
CPEACTB.

CoBMecTHas1 1eSITeJIbHOCTD:

v/ MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHIHOM U UHIWBHYaIbHON pabOTHI;

v/ BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX JCHCTBHI C y4eTOM OOIIMX WHTEPECOB W
BO3MOKHOCTEH Ka)KI0T0 YiIeHA KOJUIEKTHBA;

v/ IpUHAMATH [EJIH COBMECTHOW JESTEIBHOCTH, OPraHM30BBIBATH M KOPPEKTHPOBATH
JNEUCTBUS IO €€ JIOCTHKCHHUIO: COCTABJIATH IIAH JEHUCTBHM, PACHPENEIATh POJIM C Y4ETOM
MHEHHS YYaCTHHUKOB, 00CYXJIaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

v/ OIlEHHMBATh KAyeCTBO CBOETO BKJIaja M KaXIOr0 YYaCTHHKA KOMAHIbI B OOIIHiA
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

v/ mpejsiaraTh HOBbIE TPOEKTHI, OICHHBATH MU C TO3MI[MUA HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAaKTUYECKON 3HAYMMOCTH;

v/ OCYIIECTBJIATh MO3UTUBHOE CTPATETHYECKOE TMOBEJACHHE B PAa3IMYHBIX CHTYaIUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaskeHHE, OBITh HHUIIMATHBHBIM.

Ynueepcanwvnvie pecynamuensvie oeiicmeusn

Camoopranmn3anmus:



v/ CaMOCTOSITENIBHO OCYHIECCTBIIATH MO3HABATEIIBHYIO JESITEIBHOCT B 00JIacTH QU3UKU U
aCTPOHOMMHU, BBISBIISTH MIPOOJIEMBI, CTAaBUTH U (POPMYIIHPOBATH COOCTBEHHBIE 3a/IaUH;

v/ CaMOCTOSITENIBHO COCTAaBJISATh IUIAH PEIICHHs PACYETHBIX M KAUECTBEHHBIX 3a/1a4, [UIaH
BBITMIOJIHEHUS] MPAKTHMYECKOW pabOThl C yYETOM HMMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTCHUM;

v/ J1aBaTh OIIEHKY HOBBIM CHTYAIIUsIM;

v/ pacmpsTh paMKi y4eGHOTO TpeiMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHH;

v/ Jlenath OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €r0, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
pelieHue;

v/ OIlEHHUBATH IPUOOPETECHHBIH OIIBIT;

v’ croco6CcTBOBaTh (POPMUPOBAHUIO W MPOSBICHUIO JPYAUIUAH B 00NacTH (HH3HKH,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb:

v/ J1aBaTh OICHKY HOBBIM CHTYAIlMsIM, BHOCUTh KOPPEKTHBBI B JICATEIBHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

v/ BIaJeTh HABBIKAMU TIO3HABATENBHOM pPE(PIEKCHH KaK OCO3HAHHS COBEPIIACMBIX
JeUCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB M OCHOBAHUIl; HCIOIb30BaTh MPHEMBI
peduiekcuu Ut OLIEHKH CUTYallMH, BBIOOpa BEPHOTO PEIICHUS;

v/ yMETb OIIEHUBATH PUCKH M CBOCBPEMEHHO IIPUHUMATH PEIICHUSI 10 UX CHHKEHUIO,

v/ IIPUHAMATH MOTHBBI U aPT'yMEHTBI JIPYTUX [IPU AHAIU3E PE3YJIbTATOB JAEATEIHLHOCTH.

IIpunsiTue cedst U APyrux:

v/ IIpuHEMATH Ce0sl, MOHUMAsi CBOU HEIOCTATKU U IOCTOUHCTBA;

v/ IPUHAMATH MOTHBBI U APTYMEHTBI IPYTUX [IPU AHAIU3E PE3YIIbTATOB JAESATEILHOCTH;

v/ pU3HABaTh CBOE MPABO U MPABO JIPYTUX HA OUINOKH.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

B nporecce u3yuenus kypca ¢pusuku 6a3oBoro ypoBHs B 10 kinacce y4eHUK HAYUUTCS:

v/ IeMOHCTPHPOBATH HA IPHUMEPAX POJIb ¥ MECTO (PU3UKH B POPMUPOBAHUH COBPEMEHHOM
Hay4YHOW KAPTHUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHHUKU U TEXHOJIOTMM, B NPAKTHUYECKOU
JIeATSIILHOCTH JIIOJICH;

v/ YYUTBHIBATH TPAHUIIBI MPUMCHEHUSI M3yYEHHBIX (DHU3MUECKUX MOJIENCH: MaTepuasbHast
TOYKa, MHEepIUalbHasl CHCTeMa OTCYeTa, abCONIOTHO TBEPIOE TEJIO, MACAIBHBIM ra3; MOJACIH
CTPOEHHUs ra30B, KUJAKOCTEH M TBEPABIX TEJ, TOYCUHBIN IEKTPUUECKUH 3apsi] IPU pPELICHUU
buznyecKuX 3a/1a4;

v/ pacrnio3HaBath (pU3UUYCCKUE SIBICHUS (IIPOIECCHI) U OOBSCHATh MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIIPHO-KUHETUYECKONM TEOpPUM CTPOEHUS BEIIECTBA U JJICKTPOJAMHAMUKU:
paBHOMEPHOE W PABHOYCKOPEHHOE NPSMOJIUMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJCHUE TeT,
JBIDKEHUE 110 OKPYXXHOCTHM, WHEpIHs, B3aumoneicteue Tten; auddysus, OpoyHOBCKOe
JBIDKEHUE, CTPOCHHUE MXUJIKOCTEH M TBEPIBIX TeJ, M3MEHEHHE oObeMa Tell MpPU HarpeBaHUH
(oxJ1aXkAeHNUN), TEMJIOBOE PaBHOBECUE, UCIIAPEHNE, KOHACHCALUs, TUIABJIEHUE, KpUCTAIIIIN3aLu,
KUIICHUE, BJIA)KHOCTb BO3/yXa, IOBBIIICHUE NABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
COCylle, CBA3b MEXAY IapaMeTpaMu COCTOSHMs ra3a B H30IpoLeccax; JJIEKTpU3alus Tell,
B3aUMOJCICTBUE 3apsAI0B, JJIEKTPUYECKas IIPOBOJUMOCTb, TEILUIOBOE, CBETOBOE, XMMHYECKOE,
MarauTHOE JICHCTBUE TOKA;

v/ ONHUCHIBATh MEXaHUYECKOE JBUKCHHUE, MCIIONIb3YS (PU3MUECKHE BEJIUYMHBL KOOPIHHATA,
IIyTh, NIEPEMEILICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUjla, UMILYJIbC Tella, KHHETUYEeCKas
SHEprus, MOTEHIMAJIbHAs SHEPrHsi, MeXaHudyeckas paboTa, MEXaHWYecKas MOIIHOCTb; IpH
ONMCAaHUM TPABHJIBHO TPAKTOBAaTh (PU3UUECKUN CMBICT HCIOJIB3YEMbIX BEIHYMH, HX
0003HaYCHNS M €AMHUIIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETHUUHY
C ApYyTHMHM BECINYHNHAMU,



v/ ONHUCHIBaTh W3YYCHHBIC TEIUIOBbIE CBOWMCTBA TEN U TEIUIOBBIC SIBIICHUS, WCIOJbB3Ys
¢u3nyeckue BENMYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpeAHsAs KHHETHYECKas »HEprus
XaO0THUYECKOI0 JIBHXKCHHUS MOJIEKYJI, CPEAHEKBAaApaTU4Hasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHeprus, padora rasza, Kod()(UIMEHT IMOJIE3HOTO AEHCTBHS TEIJIOBOTO
JBUTaTeNs; IPY ONMCAaHUU MTPABUIIBHO TPAKTOBATH (DU3UYECKHI CMBICI UCIIOIb3yEMbIX BETMYHH,
ux OOO3HAaYeHHE M EIMHHUIBL, HAXOMUTHh (OPMYJIBI, CBS3BIBAIOUINE JAHHYIO (DU3UYECKYIO
BEJIMYHHY C JPYTMMH BEITUYMHAMU;

v/ ONHUCHIBATh M3YyUYCHHBIC DJIIEKTPUYECKUEC CBOMCTBA BEIIECTBA, DIICKTPUUCCKUE SBICHHS
(mporiecchl) M 3IEKTPUYECKYIO0 MPOBOJMMOCTh PA3IUYHBIX CpeJ, HCIONB3Ys (U3NUYECKUe
BEJIMYUHBIL: JIEKTPUUECKUN 3apsAJl, IEKTPUUIECKOE T10JIE, HANIPSIYKEHHOCTD YIEKTPUYECKOTO 1O,
MIOTEHIMAJ, Pa3HOCTh IOTCHLMAJIOB, CHJIA TOKA, JIEKTPUYECKOE HAIPSKCHHUE, JIEKTPUUECKOE
conpotusnenue, DJIC, pabora Toka; Ipu OMMCAHUH MPABUIBHO TPAKTOBATH (PU3MUYECKUI CMBICI
UCTIOJIb3YEMBIX BEJIWYHMH, UX O0OO3HAYECHUS W €IMHHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLIHE
JTaHHYI0 (PU3HUECKYIO BETMUMHY C IPYTHMMHU BEIIMYMHAMUY;

v/ aHaIM3UPOBATh (PU3UUYCCKUE MPOIECCHl U SABICHUS, MUCHONB3YS (PU3NUCCKUE 3aKOHBI U
IIPUHLUIIBL: 3aKOH BCEMHUPHOI'O TATOTEHMs, IIEPBbIM, BTOPON U TPETUH 3aKOHbI HBIOTOHA, 3aKOH
COXpaHEHUsT MEXaHWYECKOW DHEPrUH, 3aKOH COXPAHEHUS HMMILYJIbCA, IIPUHLUII CYNEPIO3ULUU
CWJI, NPUHLUII PABHOIPABUS HMHEPLMAIBHBIX CHCTEM OTCYETA; MOJIEKYJSIPHO-KUHETUYECKYIO
TEOPUI0 CTPOCHHMs BEIIECTBA, TIAa30BbIC 3aKOHBI, CBSA3b CpEJHEH KHHETHUYECKOW DJHEpPruu
TEIUIOBOTO JIBIXKEHHS MOJIEKYJ ¢ aOCOJIFOTHOW TeMIIepaTypoid, MEPBBIA 3aKOH TEPMOJIMHAMUKH;
3aKOH COXpaHEHHUs DJJEKTPUUYECKOro 3apsana, 3akoH Kymona, 3akoH Owma, 3aKoHbI
IIOCJIEIOBATEIILHOIO U apajuIeIbHOIO COCIMHEHUs NIPOBOJHUKOB, 3aKOH J[koyisa-Jlenna; npu
3TOM pa3iIuyarh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKCHHE H
yCIIOBUS (TPaHUIIBI, 00JIACTH ) TPUMEHHUMOCTH;

v’ OOBSICHATH OCHOBHBIE TNPUHIMIBI JEHCTBHS MAlIdH, MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3inyarh yCIOBUS UX OE30MACHOTO HCIIOIB30BAaHMS B TOBCETHEBHOM JKU3HU;

v BBINOJIHATH 3KCIEPUMEHTHI 110 UCCIIEJOBAHUIO (DU3MUYECKHUX SIBICHUM W MPOLECCOB C
UCTIOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX H3MEPEHHUI: IpuU 3TOM (HOpMYyIHpPOBATh MPOOIIEMY
(3amavuy) W TUNOTE3y Y4YeOHOro OHKCIEPUMEHTAa; COOMpaTh YCTAaHOBKY W3 NPEIJIOKEHHOTO
000pyI0BaHUS; MPOBOAMTH OIBIT U (POPMYJIUPOBATH BHIBOJIBI;

v/ OCYILIECTBJISATH TPSMBIC U KOCBEHHBIC H3MEPCHUs (M3UYCCKUX BEJIUYHMH; MPU ITOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO WM3MEPEHHsST U HCIIONb30BaTh H3BECTHBIE METOJbI OICHKH
IIOTPELUIHOCTH U3MEPEHUN;

v/ HCCIIEZI0OBAaTh 3aBHCHMOCTH MEXIY (U3HYCCKUMH BEIMUMHAMH C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUI: NpPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (HUKCHPOBATH pPE3YJIbTATHI
MIOJTYYSHHOHM 3aBUCHMOCTH (PU3MUYECKUX BEJIMYUH B BUAE TAOMUI] M Ipa(UKOB, AETIaTh BBHIBOJIBI
I10 pe3yJIbTaTaM HUCCIIENOBaHU;

v’ coburoath MpaBiia 0E30MacHOT0 TPy/Aa IpH MPOBEICHUH HCCIICIOBAHUNA B PaMKax
yu4eOHOT0 IKCIEPUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW M IMPOEKTHOW JIEATENILHOCTH C
MCTIOJIb30BAHUEM U3MEPHUTEIIBHBIX YCTPOHCTB U 1a00paTopHOro 000py10BaHHUS;

v/ pemiaTh pacuyeTHbIE 3aJadyd C SBHO 3aJIaHHON (DPU3MUYECKOM MOJIENBIO, HCIOJb3Ys
¢u3nueckre 3aKOHBI M MIPUHIUIIBI; HA OCHOBE aHAJIM3a YCJIOBUS 3a/laud BHIOMpATh (PU3NUECKYIO
MOJIeNIb, BBIICNATH (U3NYECKHE BEIMYUHBI U (OPMYJbI, HEOOXOIMMBIC ISl €€ pelICHHS,
MIPOBOJIUTH PAcUEThl M OLICHUBATh PEAIbHOCTH IMOJy4€HHOT'0 3HAaUeHUS! (PU3UUECKON BETMYUHBI;

v/ pemiaTh KauyeCTBEHHBIC 3a/[aUM: BBHICTPAUBATH JIOTHYECKH HEMPOTHBOPEYUBYIO IEMIOUKY
paccyXJIeHHU C ONOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS;

v/ HCIONB30BaTh MpPH pEIIEHHH YYeOHBIX 3a1ad COBPEMEHHbIC HH(POPMAIMOHHbIE
TEXHOJIOTUHM Ui TIOWCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN W TPEACTABICHUS Y4eOHOH H
HAYYHO-TIONYJISIpHOW HMH()OpPMALMU, MOJYYEHHOM W3 Ppa3IUYHBIX HCTOYHHMKOB; KPHUTUYECKH
aHAJTM3UPOBATh MOTyYaeMylo HH(POPMAIIHIO;

v/ IIPUBOAUTH TPUMEPBI BKJIAa POCCHHCKUX U 3apyOCIKHBIX YUCHBIX-(DU3UKOB B Pa3BUTHE
HayKH, OOBSICHEHHE MTPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHI;



v/ HCIONB30BaTh TEOPETHYECKHE 3HAHUS MO (HU3UKE B MOBCEAHEBHON KU3HH IS
obecrieyeHus: 6€30MaCHOCTH MPU OOPALIEHUHU C TPHOOPAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHUS 3[J0POBbS U COOIIOZCHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaroleil cpene;

v/ paboTaTh B TPYIIC C BBIIOJHEHHEM Pa3IMYHBIX COLHUAIBHBIX POJIEH, TUIAHMPOBATH
paboTy Trpynmbl, palHoOHAIBHO paclpeleNiaTh OO0S3aHHOCTH M IUIAHUPOBATh JESATEIHHOCTH B
HECTaHJApPTHBIX CUTYyalUsAX, aJeKBAaTHO OLICHMBATh BKJIAJ KAXKJIOTO M3 YYaCTHUKOB I'PYIIILI B
peleHre paccMaTpuBaeMOi POOIIEMBI.

11 KJIACC

B nporecce n3yuenus kypca ¢pusuku 6a3oBoro ypoBHs B 11 kinacce y4eHUK HAYUUTCS:

v/ IeMOHCTPHPOBATH HA TIPUMEPAX POJIb U MECTO QU3UKH B HOPMHUPOBAHMU COBPEMEHHOM
Hay4YHOW KAPTHUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHHUKU U TEXHOJIOTMM, B NPAKTHUYECKOU
JeSITeTbHOCTH JIIOJIEH, IEJIOCTHOCTD ¥ €AUHCTBO (PM3MUECKOM KapTUHBI MUPA;

v/ YYUTBIBATH TPAHHWIIBI MPHUMCHCHUS H3YYEHHBIX (HU3UYCCKUX MOJCIEH: TOYCUHBIH
NEKTPUYECKUI 3apsii, Jyd CBETa, TOYEUHBIM MCTOYHUK CBETA, SJAEpHas MOJEIb aTOMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOTO si/ipa MU peleHn: (PU3NIECKUX 3a/1a4;

v/ pacrnio3HaBath (pU3HYCCKUE SIBICHUS (IIPOIECCHI) U OOBSICHATh MX HA OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKNA M KBAaHTOBOH (HM3UKU: B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMArHUTHAS
WHAYKIMSI, ACHCTBME MAarHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM W JBIXKYIUMHCA 3apsj,
3JIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSAMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPaKEHHE,
npejoMiieHne, uHTepdepeHuus, Iuppakuus W TOJSIpU3alUs  CBETa, JUCHEPCUS CBETa;
dotorddekr, cBeTOBOE MaBICHHE, BOSHHUKHOBEHHE JIMHEWYATOrO CIEKTpa aroMa BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAsI paAMOAKTHBHOCT;

v/ ONHUCHIBATh M3YYCHHbBIE CBOWCTBA BEIIECTBA (DICKTPUUCCKUE, MATHUTHBIC, OITHUCCKUE
U OJEKTPOMAarHUTHBIE  SIBIEHUS  (IIPOIECCHI)), HUCHONb3Ysd  (U3NYECKUE  BEIUYMHBIL:
NEKTPUYECKUH 3apsill, CUIIa TOKA, JIEKTPUUECKOE HAMPSKEHUE, FJIEKTPUUECKOE COITPOTUBIICHHE,
pasHocTh noreHmanos, J/IC, pabora Toka, HHIYKIMsS MarHUTHOTO MOJISA, cuja Amrmepa, cuia
JlopeHnia, MHOAYKTUBHOCTh KaTYyIIKH, SHEPTUS 3JIEKTPUUYECKOIO0 U MAarHUTHOTO MOJIEH, NEpUo U
yacToTa KojeOaHHi B KoieOaTeIbHOM KOHTYpE, 3aps U CHJIa TOKa B MPOLIECCe TAPMOHHUYECKUX
3JIEKTPOMArHUTHBIX KoJie0aHUH, (OKYCHOE pacCTOSHHE W OINTHYECKas CHJIA JIMH3bL, IpH
ONMCAaHUM TPABHJIBHO TPAKTOBaTh (PU3UUYECKUN CMBICT HCIOJIB3YEMBIX BEIHYMH, HX
0003HAaYCHHE U EAMHUIIBI; YKa3bIBaTh ()OPMYJIBI, CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETHUUHY
C ApYyTHMHM BECINYNHAMU,

v/ ONUCHIBaTh WM3yYEHHbIC KBAHTOBBIC SIBJICHHS W IPOLECCHI, HCIOIB3Ys (U3HUCCKHUE
BEJIMYHUHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETAa, DHEPIUs U
uMIyibc (OTOHA, TEPHUOJ TMOJypacmlaga, SHEPrus CBSA3M AaTOMHBIX SA€p; INPH OMHUCAHUH
NPaBUIBHO TPAKTOBaTh (PU3MUYECKUN CMBICT HCIOJIb3YEMBIX BEIMYMH, UX OOO3HAYCHHE H
€IMHUIIBI; YKa3bIBaTh (OPMYJIbI, CBSA3BIBAIOIIME MAHHYIO (PU3MUECKYIO BEIMYHHY C JIPYTHMMHU
BEJIMYMHAMU; BBIYUCIIATH 3HAUCHHE (PU3NUECKOIN BETUUNHBL;

v/ aHaIM3UPOBATh (PU3UUYCCKUE MPOIECCHl U SABICHUS, MCHONB3YS (U3NUCCKUE 3aKOHBI U
IIPUHLMIIBLI 3aKOH AJIEKTPOMArHUTHOW MHAYKLUH, 3aKOH IPSIMOJIMHEMHOIO pacipoCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMJICHUS CBETA; ypaBHEHHWE OWHIITEHHA A
¢dorosddexra, 3aKkOH COXpaHEHHS PHEPTUH, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXpPaHEHUs
ANEKTPUYECKOr0 3apsifia, 3aKOH COXpPaHEHMs MaccOBOIO 4YHMCNa, MOCTyjnaTsl bopa, 3akoH
pPalMOAaKTUBHOTO pAaclaja; NpU 3TOM pPa3IUYaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKECHUE U YCIOBHA (TPaHULIBI, 00JIACTH) TPUMEHUMOCTH;

v/ OmpeseNATh HAPABICHHE BEKTOPA WHIYKIUH MAarHUTHOTO TIOJISI IPOBOJHKUKA C TOKOM,
cwiibl Amnepa u cuisl JlopeHna;

v/ CTPOMTH U ONHUCHIBATH H300paKEHHE, CO3/IaBAEMOE TIOCKUM 3€PKaIOM, TOHKO# JINH301;

v BBINOJIHATH 3KCIEPUMEHTHI 110 UCCIIEJOBAHUIO (DU3MUYECKHUX SIBICHUM W MPOLECCOB C
UCTIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHHUH: MpH 3TOM (OPMYIHPOBATH YUYEOHYIO



npobnemMy (3a7ady) M THIOTe3y Y4YeOHOTO SKCIEpHUMEHTa; coOMpaTh YCTAaHOBKY U3
NPEUI0KEHHOT'0 000PYI0BAaHUS, IPOBOIUTH ONBIT U (HOPMYITUPOBATH BHIBOJIBI;

v/ OCYIIECTBJISATH TPSMBIC W KOCBEHHBIC H3MEPCHUs (HM3UYCCKUX BEJIUYHMH; MPU ITOM
BBIOMPATh ONTHUMANIBHBIA CIIOCOO M3MEpPEHHs] M UCIOJIb30BaTh U3BECTHBIE METOABI I OLICHKH
MIOTPELUIHOCTH U3MEPEHUN;

v/ HCCIIeZIOBaTh 3aBHCHMOCTH (DU3MYECKMX BEIMYMH C HCIIOJIb30BAHHEM IPSIMBIX
M3MEPEHUI: MpPU 3TOM KOHCTPYHMPOBATH YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOJIYYCHHBIH
3aBUCUMOCTH (DU3MYECKMX BEIUYMH B BUAE TaOnMMIl M TpauKOB, JeNaTh BBIBOJABI IO
pe3yJibTaTaM MCCIIEI0BAHNUS;

v’ coburoath TpaBiia 0E30MacHOr0 TPyJAa IpH MPOBEICHUH HCCIICIOBAHUNA B paMKax
yu4eOHOTr0 IKCHEPUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW M IMPOEKTHOW JIEATENILHOCTH C
MCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U J1a00OpaTopHOro 000pyI0BaHHUS;

v/ pemiaTh pacuyeTHbIE 3aJadyd C SBHO 3aJIaHHON (DU3MYECKOM MOJIENBIO, HCIOJb3Ys
¢u3nueckre 3aKOHBI M MIPUHIUIIBI; HA OCHOBE aHAJIM3a YCJIOBUS 3a/laud BHIOMpATh (PU3NUECKYIO
MOJIeNIb, BBIICNATH (U3NYECKHE BEIMYUHBI U (OPMYIbI, HEOOXOIMMBIC ISl €€ pelICHHS,
MIPOBOJIUTH PACUETHl M OLICHUBATh PEAIbHOCTH IMOJIy4€HHOT'0 3HAaYeHUS! (PH3UUECKOM BETMUUHBI;

v/ pemiaTh KauyeCTBEHHBIC 3a/[aUM: BBHICTPAUBATH JIOTHYECKH HEMPOTHBOPEUUBYIO IETIOUKY
paccyXJIeHHU C ONIOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS,

v/ HCIONB30BaTh MpPU pEIIEHHH YYeOHBIX 3a1ad COBPEMEHHbIC HH(POPMAIMOHHbIE
TEXHOJIOTUHM Ui TIOWCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALMN W TPEACTABICHUS Y4eOHOH H
HAYYHO-TIONYJISIPHOW HMH()OPMALMU, MOJYYEHHOM U3 Ppa3IUYHBIX HCTOYHHMKOB; KPHUTUYECKH
aHAJTM3UPOBATh MOJTyYaeMylo HH(POPMAIIHUIO;

v’ OOBSICHATh TPHHIMUIbBI JCHCTBHSA MAIMH, HPHUOOPOB M TEXHHUYECKHX YCTPOMCTB;
pa3nuyaTh ycaoBUs UX O€30MACHOTO MCIIOJIB30BaHMS B TOBCETHEBHOM JKU3HU;

v/ IPUBOAUTH TIPUMEPHI BKJIAa POCCHHCKUX U 3apyOCIKHBIX YUCHBIX-(DU3UKOB B Pa3BUTHE
HayKH, OOBSICHEHHUE MTPOLIECCOB OKPYIKAIOIIET0 MHPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHI;

v/ HCIONB30BaTh TEOPETHYECKHE 3HAHUS MO (H3UKE B MOBCEAHEBHON KU3HH IS
obecrieyeHus: 6€30MaCHOCTH MPU OOPALIEHUHN C TPHOOPAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHUS 3JJ0POBbS U COOIIOCHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaroleil cpene;

v/ paboTaTh B TpYIIC C BBIIOJHEHHEM Pa3IMYHBIX COLHUAIBHBIX POJIEH, TUIAHMPOBATH
paboTy Trpymnmbl, palHoOHAIBHO paclpeleNiaTh OO0S3aHHOCTH M IUIAHUPOBATh JESATEIHHOCTH B
HECTaHJApPTHBIX CUTyalUsX, aJeKBAaTHO OLIEHMBATh BKJIAJ Ka)KIOrO W3 YYaCTHUKOB I'pyIIbI B
peleHre paccMaTpuBaeMOi POOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC (68 1yacoB)

TemaTuueckuii 0JI0K,
TeMa

OcHoBHOe cogepKaHue

OcHOBHBIE BU/IbI 1eATEIbHOCTH YUALIMXCH
(Ha ypoBHe y4eOHBbIX JelCTBHIi)

Pa3znen 1. ®u3nka ¥ MeTOALI

HAY4HOr0 No3HaHus (2 yaca)

du3zuka 1 MeToabl
HAYYHOI'0 NO3HAHUSA
(2 yaca)

®usuka — Hayka o npupoze. Hayunsie
METO/bI IIO3HAHMS OKpYyXKarolero Mupa. Posb
SKCIIEPUMEHTA U TEOPUU U IPOLIECCE
MO3HAHUS TPUPOABL. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (GU3NIECKUX SIBICHUHN 1
npoueccoB. Hayunsie runoressl. duznueckue
3aKOHBI U TeopuH. [ paHuIIBI TPUMEHUMOCTH
¢dusnueckux 3akoHOB. [TpuHIHT
COOTBETCTBHUS.

Posne 1 MecTo ¢pu3uKN B OPMHUPOBAHUHT
COBPEMEHHOM HAYYHOU KapTHUHBI MUpPA, B
IIPAKTHUYECKOU NEATEIbHOCTH JIFOICH.

Pabota B rpymrme no noAroToBKe KOPOTKUX COOOIIEHHUH O pOJIN U MecTe
(U3MKN B MPAKTUUECKOM NeSTETLHOCTH JIO/ICH.

OcBoeHne OCHOBHBIX IPHEMOB paboTHI ¢ M POBOIi JTabopaTopueit mo
busuke.

Paznen 2. Mexanuka (18 yacoB)

Kunemartuka (5 yacoB)

Mexannueckoe nBuxkeHre. OTHOCUTEIBHOCTh
MEXaHMUYECKOTo ABMKeHusA. Cucrema
orcuera. Tpaekropus.

Ilepemenienue, cKOpocTh (CpeHssl CKOPOCTb,
MTHOBEHHAsi CKOPOCTh) U YCKOpPEHHUE
MaTEpUAIbHOU TOUKH, UX MPOEKIUU HA OCH
cucTeMbl koopauHat. CioxeHue
[IEPEMELICHUN U CIIOKEHUE CKOPOCTEM.
PaBHOMEpPHOE U PABHOYCKOPEHHOE
npsMolinHeitHoe nBuxenue. ['papukn
3aBHUCHUMOCTH KOOPJHMHAT, CKOPOCTH,
YCKOpEHUS, IIyTU U NEPEMEILIECHUS
MaTEpUAIbHOU TOUKH OT BPEMEHHU.
CBobOogHOE nazieHne. Y cKopeHrue cBOOOTHOTO

IIpoBeneHue SKCIIEPUMEHTA: U3YUYEHUE HEPABHOMEPHOT'O IBUXKECHMUS C
LIEJIBIO OIIPENEIICHNUs] MTHOBEHHON CKOPOCTH; UCCIIEJOBAaHUS COOTHOLICHUS
MEXKIY IyTSMH, IPOUICHHBIMU TEJIOM 3a I0CIEA0BATEIIbHBIC PABHBIE
IIPOMEKYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBUKCHHMH C Ha4aJIbHOU
CKOPOCTb, PaBHOM HYJIIO; U3y4YCHUE IBUKCHHUS LIAPUKA B BA3KON
KUIKOCTH.

OOBsicHeHHE OCHOBHBIX IPUHIIUIIOB IEHCTBHS TEXHUYECKUX YCTPOUCTB,
TaKuX KaK: CIIMIOMETD, LICTIHbIE U PEMEHHBIC IIEpelauu ABUKCHUS; U
yCIIOBHA UX O€30I1aCHOTO MCTIOJIb30BAaHMSI B TOBCETHEBHOM JKU3HHU.
Perienue pacueTHbBIX 3a7a4 C SIBHO 33/1aHHON (PU3NYECKON MOJIETIBIO C
MCTIOJIb30BAHUEM OCHOBHBIX (DOPMYJI KUHEMATHKH.

[Toctpoenue u ananu3 rpauKoB 3aBUCUIMOCTEH KHHEMATUYECKUX BEIMYUH
OT BPEMEHHU.

Pacnio3HaBanue pu3nyecKux sIBICHUH B YUeOHBIX ONbITAX U OKPY’KAIOUICH




MaJCHUS.
KpuBonuneiinoe nuxenue. JIBuxeHue
MaTepuaabHOU TOYKHU 10 OKPYKHOCTH C
MOCTOSIHHOM MO MOJYJIXO CKOPOCTBIO.
VYr10Bast CKOpPOCTS, JIMHEMHAs CKOPOCTb.
[Tepuon u yactoTa oOpaleHHUS.
[{eHTpOCTPEMUTEIBHOE YCKOPEHHUE.

KHU3HHU: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKECHHE,
CBOOOHOE MaJICHHUE TeJl, IBUKEHUE 10 OKPY>KHOCTH.

Onucanue MEXaHUYECKOTO IBKEHUS C HCIIOJIb30BaHUEM (PU3NIECKUX
BEJIMYMH: KOOPAMHATA, TyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHUE.
Pabota B rpynmnax rnpu iaHupoOBaHUH, IPOBEICHUH U MHTEPIPETALUU
Pe3yJIbTaTOB ONBITOB U aHAJIM3E JIOTOJHUTEIBHBIX HCTOYHUKOB
uH(OpPMALIKU TI0 TEME.

JAunammuka (7 4acos)

[Tpuaiun otHOCUTENBHOCTH [anumnes.
[Tepsriit 3ak0H HptoToHA. MHEpLIMabHBIE
CUCTEMBI OTCYETA.

Macca tena. Cuna. [IpuHuun cynepno3unuu
cui. Bropoit 3akoH HeroToHa juist
MaTepuaabHOU TOUKU. TpeTuii 3aKoH
HreroToHa 17151 MaTepuanbHbIX TOYEK.

3akoH BceMHUpHOro TsaroreHus. Cuna
TsKecTH. [lepBas kocMudeckas CKOpOCTb.
Cuna ynpyrocru. 3akoH ['yka. Bec tena.
Tpenne. Buasl TpeHus (II0KOs, CKOJIbKEHUS,
kaueHus1). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHMSI CKOJILKEHUSI U CUJIA TPEHUS TTOKOSI.
Koaddunment tpenus. Cuia conpoTUBIICHUS
IIPY JIBUKEHUU Te€Ja B )KUIKOCTH WM rase.
IToctynaTenbHOE U BpallaTeabHOE ABMKEHNE
abCOJIIOTHO TBEPJOTO TeNa.

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpPALCHMS.
[liteuo cumel. YcioBusi paBHOBECHS TBEPAOTO
Tena.

IIpoBeneHue 3KCIIEPUMEHTA: UCCIEA0BAHUE 3aBUCUMOCTH CHJl YIIPYTOCTH,
BO3HUKAIOIINX B MIPYKMHE U PE3UHOBOM 00pasie, oT ux aedopmarum;
U3y4YeHHE JBUKEHMSI OpyCKa 10 HAKJIIOHHOW IJIOCKOCTH; UCCIEA0BAaHNE
YCJIOBHM paBHOBECHS TBEPAOIO Tejla, UMEIOLIErO OCh BPAILICHMUS.
OOBsicHeHHe 0COOEHHOCTENW PABHOMEPHOT'O 1 PaBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO IBUKEHUS, CBOOOAHOTO MAJICHUs Tell, IBUKECHUS 110
OKPY’KHOCTHU Ha OCHOBE 3aKOHOB HBIOTOHA, 3aKOHa BCEMUPHOTO
TATOTEHUS.

OOBsicHEeHHEe OCHOBHBIX IPUHIIUIIOB IEHCTBHSI TEXHUYECKUX YCTPOUCTB,
TaKMX KaK IOAIINITHUKH.

OOBbsicHeHHE IBUKEHUS UCKYCCTBEHHBIX CITyTHUKOB.

Pemienune pacueTHbBIX 3a7a4 C SIBHO 33/1aHHON (PU3NUECKOI MOJIEIBIO C
MCTIOJIb30BAHUEM OCHOBHBIX (POPMYII JMHAMUKHU.

Pacnio3naBanue pu3nyeckux SBICHUHN B yU€OHBIX OINBITaX U OKPY’KaIOIICH
KU3HU: UHEPLUS, B3AUMOACHCTBHE TEIl.

Ananus (pU3NYECKUX MPOLIECCOB U SIBICHUI € UCTIONb30BaHUEM 3aKOHOB U
IIPUHIUIIOB: 3a4KOH BCEMUPHOT'O TATOTEHHUs, IIEPBbIN, BTOPOU U TPETUM
3aKkoHbI HpI0TOHA, IPUHLIUIT CYNIEPIIO3ULIMH CUJT, TPUHLIMII
PaBHONPABHOCTH MHEPLMAIBHBIX CUCTEM OTCUETA.

3aKoHBI COXpaHEeHHUs B
MexaHHKe (6 4acoB)

Hmmynbe MaTepraabHON TOUKH (Tena),
CUCTEMBI MaTepUabHbIX TOUeK. VIMIynbe
CWJIbI U U3MEHEHHE UMITYJIbCA TeJa. 3aKOH
COXPAaHEHHUs UMITyJIbca. PeakTuBHOE
JBUKCHHUE.

PaboTa cuibl. MOIITHOCTH CHJTBIL.

[TpoBeneHue sKCIIepUMEHTa: N3ydYeHUe a0COIIOTHO HEYNIPYTOro yaapa c
IIOMOILBIO ABYX OJAVHAKOBBIX HUTSHBIX MasTHUKOB; UCCIICIOBAHUE CBS3H
paboThI CHJIBI C U3BMEHEHHEM MEXaHHUECKOW PHEPTUU Tejla Ha IpuMepe
pPaCTsKEHUs PE3UHOBOIO KIyTa.

Perienue pacueTHbIX 3a7a4 C SIBHO 33/1aHHON (PU3NYECKON MOJIETIBIO C
MCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (DOpPMYJI IMHAMHKH U 3aKOHOB




Kunernueckast sHeprust MaTrepuaibHON
ToukH. Teopema 00 U3MEHEHUHN
KUHETHUYECKON SHEPIUHU.

[TorenumanesHas 3ueprus. [lorenunansHas
9HEprus ynpyro aeoOpMUPOBAHHOMN
npyxunbl. [loTeHnmanbpHas 3Heprus tena
BOJIM3U OBEPXHOCTH 3EMIIH.
[ToTeHumanbHble U HETIOTEHIIUATBHBIE CHIIBI.
CBsi3b paOOTHI HETIOTEHITMAIBLHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUn
CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

COXpaHEHU.
PemreHne kaueCTBEHHBIX 3a/1a4 C ONIOPOU HA U3YUYEHHBIEC B Pa3ZcIIe
«MexaHuKay 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKHE SIBICHMUS.
Onucanue MEXaHUYECKOTO IBUKEHUS C HCIIOJIb30BaHUEM (PU3NIECKUX
BEJIMYUH: UMITYJIbC T€JIa, KHHETUYECKasl SJHEPIUs, IOTCHIUAIbHAs YHEPT U,
MeXaHu4ecKkas paboTa, MEXaHU4eCKas MOLTHOCTb.

AHanu3 U3NYECKUX MPOLIECCOB U SBJICHUH C UCTIOIb30BAHUEM 3aKOHA
COXpaHEHUsI MEXaHUYECKOU YHEPTUHU, 3aKOHA COXPAHEHUS UMITYJIbCA.
OOBsicHEeHHE OCHOBHBIX IPUHIIUIIOB IEHCTBHS TEXHUYECKUX YCTPOUCTB,
TaKuX KakK: BOJIOMET, KOIEP, PYKUHHBIN ITUCTOJIET.

OOBsicHeHHE IBKEHHS PAKET C ONMOPON Ha N3yYEHHBIE (PU3UUECKUE
BEJINYUHBI U 3aKOHBI MEXAaHUKHU.

Hcnonp30BaHue MPpH MOATOTOBKE COOOIIEHUH O MPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHH I IOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALMU U MPEICTaBICHUS MH)OPMAIIH,
KPUTHYECKHH aHAJIN3 NOJTy4YaeMoi nH(pOpMaIHH.

Pa3nea 3. MosekyasipHas (pu3uKka ¥ TepMoAuHaAMuKa (24 yaca)

OCHOBBI MOJICKYJISIPHO-
KHHETHYECKOH Teopuu
(9 yacoB)

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUU U UX ONBITHOE
obocHOBaHUE. BpoyHOBCKOE JBUKECHHE.
Huddyszus. Xapakrep NBUKESHUS U
B3aWMOJICVCTBHS YaCTUL BellecTBa. Moaenu
CTPOEHUS Ia30B, )KUIAKOCTEW U TBEPABIX TEI U
00BSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE
3TUX MoJenen. Macca u pazMepbl MOJIEKYII.
KonuuectBo BeniectBa. [loctosinnast
ABorazpo.

TermnoBoe paBHOBecue. TemnepaTtypa u ee
n3mepenue. [llkana remneparyp Lienbcus.
Mopaenb uneaabpHoro raza. OCHOBHOE
YpPaBHEHHUE MOJIEKYJIIPHO-KUHETUYECKOMN
TEOPUH UICATHLHOTO ra3a. AOCONIOTHAS
TeMIepaTypa Kak Mepa cpeHen

[IpoBeneHue 3KCrIepUMEHTA: ONpEAETICHUE MacChl BO3yXa B KJIACCHOM
KOMHATe Ha OCHOBE U3MEPEHUI 00beMa KOMHATHI, IaBJICHUS U
TeMIIepaTypbl BO3yXa B HEH; HCCIEI0OBAHNE 3aBUCIMOCTH MEXTY
napaMeTpaMH COCTOSIHHS Pa3peKEHHOTO rasa.

OOBsicHEeHHE OCHOBHBIX IPUHIIUIIOB IEHCTBHS TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: TEPMOMETP U OapoOMeTp; U YCIOBUIl X 0€3011acHOTO
UCTIOJIb30BAHUS B IIOBCEIHEBHON KHU3HH.

Pacrnio3naBanue pu3nyeckux SBICHUH B yU€OHBIX OINBITaX U OKPY’KAIOIICH
KU3HH: U Py3us, OpOyHOBCKOE TBUKECHUE.

Onucanue TEIUIOBBIX SABJICHHI C UCIIOIB30BaHUEM (PU3NUYECKUX BEITUUNH:
JaBJICHHUE ra3a, TeMIIepaTypa, CPeIHss KHHEeTUYeCcKast SHePTr s
Xa0THYECKOTO JABMKEHUS MOJIEKYJI, CPEAHEKBAPATUUHASL CKOPOCTh
MOJIEKYJI.

Ananu3 GrU3NYeCKUX MPOLECCOB U SBICHUH C NCTIOIb30BAHUEM
MOJICKYJISIPHO-KMHETUYECKOM TEOPHH CTPOCHHUS BEIIECTBA, ra30BhIX
3aKOHOB, CBSI3U CpeHEN KHHETUYECKON SHEPTrUH TEIIOBOTO ABHIKEHHSI




KMHETUYECKOW SHEPTUU TEIIOBOTO JBUKEHUS
yactul rasza. [llkana remneparyp KenbBuna.
l'azoBbIe 3aKkOHBI. YpaBHEHUE MeHaeneeBa-
Knaneiipona. 3akon JlansToHa. M3onponecchl
B UJIEAJIBHOM Ta3e ¢ IMOCTOSIHHBIM
KOJINYEeCTBOM BellecTBa. [ paduyeckoe
IIPEICTaBICHUE U30IIPOLIECCOB: U30TEPMA,
n3o0apa, n30xopa.

MOJIEKYJI C a0COJIIOTHOM TEeMIIepaTypoil.

Perienue pacueTHbIX 3a7a4 C SIBHO 33/1aHHON (PU3NYECKON MOJIETIBIO C
HCIIOJIb30BAHUEM OCHOBHBIX ITOJIOKEHUN MOJIEKYJISIPHO-KMHETUYECKOU
TEOPHUH CTPOCHHUS BEIIECTBA, 3aKOHOB U (hOPMYIT MOJICKYJIIPHON (PU3HUKH.
Pabota B rpynmnax rnpu iaHupoOBaHUH, IPOBEICHUH U MHTEPIPETALUU
PEe3yIbTaTOB OIBITOB U aHAJIN3E JOIOIHUTEIBHBIX HCTOUHUKOB
uHpOpPMAaILIKH TI0 TEME.

OcHoOBBI
TePMOJIMHAMHUKH
(10 yacoB)

TepmonnHamuueckas cucreMa. BHyTpeHHss
SHEPrusl TEPMOJIUHAMUYECKON CUCTEMBI U
crocoOsl ee n3MeHeHus. KonnuectBo
TEIUIOTHI U paboTa. BHyTpeHHsIs sHEprus
OJIHOATOMHOTO UJ€AJIBHOTO Ta3a. Buel
TEeIUIoNEepe1ayu: TEMJIONPOBOIHOCTb,
KOHBEKIIMSI, U3ITyueHue. Y IesbHas
TEIIOEMKOCTH BemecTa. KonnuecTBo
TEIUIOTHI IIPH TEIJIONEpeaaye.

[TonsTue 06 aguabarHom mporecce. [lepBorii
3aKOH TepMoAUHAMUKH. [IpumeHeHue
NIEPBOTr0 3aKOHA TEPMOAMHAMMKH K
u3onpoueccam. I'paguueckas HHTEpIIpEeTaLUsI
paboTsl raza.

Bropoii 3aK0H TepMOIMHAMUKHU.
Heo6paTuMocTh Mpo1ieccoB B IpUpPOIE.
TermnoBble MatuHbl. [[puHIUIIBL AEACTBUSA
TeI10BbIX MaluH. [IpeoOpa3oBanus sHeprun
B TeruioBbiX MammurHax. KIIJ[ TrerioBoit
Mamusbl. [uxn Kapuo u ero KII/I.
DKosornyeckue mpoodIemMbl
TEIJI0PHEPTETHKHU.

IIpoBeneHne yUEHHYECKOrO SKCIIEPUMEHTA: U3MEPEHUE yAEIbHON
TEIJIOEMKOCTH BELIECTBA.

OOBsicHEeHHE OCHOBHBIX IPUHIIUIIOB IEHCTBHSI TEXHUYECKUX YCTPOUCTB,
TaKWX KaK: IBUTATENIb BHYTPEHHETO CrOpaHHUsl, OBITOBOM XOJOIMIBHHUK,
KOH/IMITUOHED; U YCIOBUI UX 0€3011acHOr0 UCTIOIb30BAHUS B
[IOBCEIHEBHOU KU3HH.

Onucanue U3y4EHHBIX CBOMCTB TEJI U TEIUIOBBIX SIBJICHUMN C
UCTIOJIb30BaHUEM (PU3MUECKUX BEIWYHH: JaBlICHHUE ra3a, TEMIIeparypa,
KOJINYECTBO TEIUIOTHI, BHYTPEHHSIA SHEPIUs, paboTa rasa.

Perienue pacueTHbBIX 3a7a4 C SIBHO 33/1aHHON (PU3NYECKON MOJIETIBIO C
MCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (hOPMYJT TEPMOAMHAMUKHU.
Pemenue kaueCcTBEHHBIX 3a7a4 C ONMOPOM HA U3YUCHHBIE B pa3/eie
«MonexynsipHast GpuU3nKa 1 TEPMOJANHAMHUKA» 3aKOHBI, 3aKOHOMEPHOCTH U
¢busnveckue sBICHUS.

Pabota B rpynmnax rnpu aHaJiu3e JONOTHUTEIbHBIX HCTOUHUKOB
uHpOpMAaILIUH TI0 TEME.

ArperaTHbie COCTOSIHUSA
Benlecrsa. Pa3oBbie
nepexoasl (5 4acos)

[TapooOpazoBaHue U KOHICHCAIHS.
Hcnapenue u kunenue. AGCOMIOTHAs U
OTHOCHTEJIbHAS BIAXKHOCTh BO3/1yXa.

[IpoBeneHue 3KCIIEpUMEHTA: U3MEPEHUE OTHOCUTEIBHON BIIAYKHOCTH
BO3JyXa.
OOBsicHeHHE OCHOBHBIX IPUHIIUIIOB ICHCTBHSI TEXHUYECKUX YCTPOUCTB,




Haceliennslii nap. Y aenbHas Temiora
napooOpazoBaHus. 3aBUCUMOCTh
TEMIIEPATYpPbl KUIIEHUS OT AABJICHUS.
Tsepnoe teno. Kpucramnmueckue u
amopdHbIe Tena. AHU30TPONHS CBOWCTB
KpucTayioB. JKuakue KpucTasuibl.
CoBpemennble Matepuaisl. [InaBienue n
KpUCTaJIIM3anus. Y 1eibHasl TeIioTa
iaBneHus. CyOaumanusi.

YpaBHEHHE TEIUIOBOTO OanaHca.

TaKUX KaK: TUTPOMETP U IICUXPOMETP, KAIIOPUMETP; U YCIOBUM UX
0€30MacHOT0 UCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH.

Onucanvie NPUHIMIIOB [IOJIy4YE€HUsI COBPEMEHHBIX MaTEPUAJOB, B TOM
YHUCJIE HAHOMATEpPHUAJIOB.

Perienue pacueTHbIX 3a7a4 C SIBHO 33/1aHHON (PU3NYECKON MOJIETIBIO C
MCTIOJIb30BAHUEM YPAaBHEHU TEIUIOBOTO OajaHca.

PemreHne kaueCTBEHHBIX 3a/1a4 C ONIOPOX HA U3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKUE SIBICHHS IO TEME.

Pacrnio3naBanue pu3nyueckux SBICHUH B yU€OHBIX ONBITaX U OKPY’KAIOIICH
KHU3HH: JleopManus TBEpAbIX Tell, HATPEeBaHUE U OXJIAXKICHHE Tell,
M3MEHEHHE arperaTHbIX COCTOSIHUI BEIECTBA U 00BSICHEHHE UX HA OCHOBE
3aKOHOB U (OPMYJT MOJIEKYJISIPHOH (pU3HKH.

Hcnonb3oBanne MHOOPMAITMOHHBIX TEXHOJIOTUH [T TOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALIMU U MPEICTaBICHUS HH(OPMAIH TTPU
MOJITOTOBKE COOOIICHUH O MPUMEHEHUN 3aKOHOB MOJIEKYJISIPHON (PU3HUKU U
TEPMOAVHAMUKH B TEXHUKE U TEXHOJIOTUSX.

Paznen 4. DaexkTpoannamuka (22 yaca)

DJIEKTPOCTATHKA
(10 yacoB)

OnexTpusanus Tea. DIEKTPUIECKUH 3apsi.
JIBa BuJa DIEKTPUUYECKUX 3aPAIOB.
[IpoBOIHUKHN, TUINEKTPUKHU U
MOJIyIIPOBOJIHUKH. 3aKOH COXPaHEHUS
JIEKTPUYECKOTO 3aps/Ia.

B3aumonerictsue 3aps10B. 3akoH Kyinona.
ToueuHbIi dIIEKTPUYECKUN 3apsia.
OnexTpuueckoe noyie. HanpspkeHHOCTD
3neKTpudecKoro nojs. [Ipuaiun
CYyNEPIO3ULIMU IEKTPUUECKUX TTosiel. JInHum
HaIIPSHKEHHOCTH 3JIEKTPUYECKOIO OIS,
PaboTa cuit 31eKTpOCTaTHYeCKOro MOJIS.
[Torenuman. Pa3HOCTh NOTEHIUAIIOB.
[IpoBOAHMKYU U AUDIIEKTPUKU B
JJIIEKTPOCTATUYECKOM II0JIE.
JlnsnekTpudeckasi IPOHULIAEMOCTb.

IIpoBeneHue 3KCIIEpUMEHTA: U3MEPEHUE DIIEKTPOEMKOCTH KOHIEHCATOPA.
OOBsicHEeHHE OCHOBHBIX IPUHIIUIIOB IEHCTBHS TEXHUYECKUX YCTPOUCTB,
TaKUX KakK: dJIEKTPOCKOIL, JIEKTPOMETP, IJIEKTPOCTATUYECKAs 3aIlUTa,
3a3eMJICHHE HIIEKTPOIPUOOPOB, KOHACHCATOP, KOIMMPOBAILHBIN arnmapar,
CTpYHHBIN IPUHTEP; U YCIIOBUH MX OE30MMaCHOTO UCIIOIh30BAHUS B
[IOBCEIHEBHOU KU3HH.

Perienue pacueTHbIX 3a7a4 C SIBHO 33/1aHHON (PU3NYECKON MOJIETIBIO C
MCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (DOPMYJT SJIEKTPOCTATHKH.
PemreHne kaueCTBEHHBIX 3a/1a4 C ONIOPOX HA U3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKHUE SIBICHUS 110 TeME « DIEKTPOCTATHKAY.
Pacrnio3naBanue pu3nyueckux sSBICHUH B yU€OHBIX OINBITaX U OKPY’KaIOLICH
KU3HH: JIEKTPHU3AIMA Tell, B3AaUMOCHCTBUE 3apsAI0B; U 00bICHEHHE UX Ha
OCHOBE 3aKOHOB U ()OPMYJI SIEKTPOCTATHKH.

Onucanue U3y4eHHBIX CBOMCTB BELIECTBA U AIEKTPUUYECKUX SBJIEHUH C
UCTIOJIb30BaHUEM (PU3MUYECKUX BEIWYHH: AJIEKTPUUCCKUH 3apsij,
HaIPSHKEHHOCTD 3JIEKTPUYECKOIO I10J1s1, IOTEHLUAJI, PA3HOCTh




OnexrpoemkocTsb. KonneHcarop.
DIEKTPOEMKOCTh INIOCKOT0 KOHJEHCATOPA.
OHeprus 3apsHKEHHOI0 KOHAEHCaTopa.

MOTEHIINAJIOB, JIEKTPOEMKOCTb.

Ananu3 (prU3NYeCcKUX MPOLECCOB U SBICHUH C NCTIOIb30BAHUEM
($U3NYECKUX 3aKOHOB: 3aKOH COXPAaHEHHS AJIEKTPHUYECKOTO 3apsi/ia, 3aKOH
Kynona.

Pabota B rpynmnax rnpu aHaJiu3e JONOTHUTEIbHBIX HCTOUHUKOB
MH(pOPMAIIUU U TOATOTOBKE COOOIEHH O MPOSBICHUN 3aKOHOB
AJIEKTPOCTATUKU B OKpY’KalOIIeH )KU3HU U IPUMEHEHUH UX B TEXHUKE.

HocTostHHBIH
3JIEKTPUYECKHH TOK.
Toxku B pa3In4HbIX
cpenax (12 yacos)

DNeKTpUUYECKUI TOK. Y CI0BUS
CYILLECTBOBAHMsI SJIEKTPUUECKOT O TOKA.
Ncrounuku Toka. Cuna Toka. [locTosHHbII
TOK.

Hanpspokenne. 3akon Oma 11151 yyacTka LIETIH.
DNEKTPUUECKOE COIIPOTUBIIEHHE. Y AETBHOE
COIIPOTHBIIEHUE BEILIECTBA.
IlocnenoBarenpHOE, NApAIIEIBHOE,
CMEIIIAaHHOE COEANHEHNE IPOBOIHUKOB.
Pabota s1ekTpruueckoro Toka. 3aKoH
Jlxoyns-JIeHna. MOIIHOCTB 2JIEKTPUYECKOTO
TOKA.

O/1C u BHYTpEHHEE CONPOTUBIIEHNE
HCTOYHUKA TOKa. 3akoH OMa JUIsl TOJIHOM
(3aMKHYTOM) 3nekTprueckoit nenu. Kopotkoe
3aMbIKaHUE.

DneKTpOHHAs MPOBOJAUMOCTb TBEPABIX
METaJJIOB. 3aBUCUMOCTb YOIIPOTUBIICHUS
METAJJIOB OT TEMIIEPATYPBHI.
CBepXxnpoBOIUMOCTb.

DnexTpuueckuil Tok B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U
IIPUMECHas IPOBOJUMOCTh
MI0JIyIPOBOIHUKOB. CBOMCTBA p-n-Iiepexoa.
[TomynpoBOIHUKOBBIE IPHOOPHI.

IIpoBeneHuE SKCIIEPUMEHTA: U3YYEHUE CMEIIAHHOTO COCIMHEHUS
pe3uctopoB; uzmepenue IJ[C uCTouHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHBIICHUS; HAOIIOJCHHUE HIIEKTPOIIN3A.

OOBsicHEeHHE OCHOBHBIX IPUHIIUIIOB IEHCTBHSI TEXHUYECKUX YCTPOUCTB,
TaKuX KakK: aMIIEpMETp, BOJITMETP, PEOCTAT, UCTOUHUKH TOKa,
3JIEKTpOHArpeBaTeIbHbIe MPUOOPHI, TEKTPOOCBETHTEIbHbIE TPUOOPHI,
TEPMOMETP COIPOTUBIICHUS, BAKYYMHBIN U0, TEPMUCTOPBI U
(boTOpEe3nUCTOPHI, MOTYNPOBOAHUKOBBIN U0/, TATHBAHUKA; U YCIOBUI UX
0€30MacHOT0 UCIIOIB30BAHUS B IOBCEAHEBHOM KU3HH.

Perienue pacueTHbBIX 3a7a4 C SIBHO 33/1aHHON (PU3NYECKON MOJIETIBIO C
MCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U (hopMyJ1 TeMbl «IloCTOSHHBII
AJIEKTPUYECKUAN TOK.

Pacrnio3naBanue pu3nyeckux sSBICHUHN B yU€OHBIX OIBITaX U OKPY’KAIOICH
JKU3HM: DJIEKTPUYECKAs IPOBOAUMOCTb, TEILNIOBOE, CBETOBOE, XUMUYECKOE,
MAarHUTHOE JICMCTBHE TOKA.

AHanu3 3JIEKTPUUECKUX SBJIEHUHI U MIPOLIECCOB B LIETISIX TOCTOSTHHOTO TOKA
C MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH OMa, 3aKOHOMEPHOCTHU
IIOCJIEI0BATEILHOTO U NIAPAJIJIENBHOIO COEIUHEHNUs IPOBOJHUKOB, 3aKOH
Jxoyinsa-Jlenua.

Onucanue U3y4eHHBIX CBONCTB BEIIECTB U MIEKTPUUYECKUX SBJIECHUH C
UCTIOJIb30BaHUEM (PU3MUECKUX BEIWYHH: MIEKTPHUCCKUI 3apsi, CHIIa TOKa,
JIEKTPUYECKOE HAMPSIKEHUE, SJIEKTPUIECKOE CONIPOTUBIICHUE, Pa3HOCTD
norennuainos, DJ[C, paboTa Toka, MOITHOCTh TOKA.

Hcnonp3oBanue MHOOPMAITMOHHBIX TEXHOJIOTUH [T TOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALIMU U MPEICTaBICHUS HH(OPMAIH TTPU
MOJIrOTOBKE COOOIICHUH 0 MPUMEHEHHUH 3aKOHOB IIOCTOSIHHOTO TOKA B




DNEeKTPpUYECKHU TOK B pacTBOpax u
paciuiaBax 3JIEKTPOJIMTOB.
DneKkponuTHIecKas JUCCOLMALIMS.
DneKTponus.

DNEKTPUUYECKUI TOK B razax.
CaMocTOsTEeNbHBIN 1 HECAMOCTOSATEIbHBIHN
pa3psa. Mounus. [1na3zma.

TCEXHUKE U TCXHOJIOI'UAX.

Pe3zepBHoe Bpems (2 yaca)

11 KJIACC (68 yacoB)

TemaTuueckuii 0JI0K,
TemMa

OcHoBHOe conep:kaHne

OcHOBHbBIE BU/IBI 1eSITeILHOCTH YUYALNXCS
(Ha ypoBHe y4eOHBIX AeiCTBHII)

Pa3znen 4. DiieKTPOAMHAMUK

a (11 yacoB)

MarbuuTHoe moJie.
DJIEKTPOMATHUTHAs!
uHaykuus (11 yacos)

ITocTostHHBIE MAarHUTHI. B3auMOIEHCTBUE IIOCTOSHHBIX
MarHuToB. MarautHoe nosie. BekTop MarHuTHOn
UHAYKIMK. [TpyHINI Cynepno3uiiui MarHUuTHBIX
nosieit. Jlunum marautHoM nuaykuun. Kapruna nunauii
MarHMTHON MHYKLUU OJIS TOCTOSIHHBIX MarHUTOB.
MaruuTtHoe nose npoBoAHuKa ¢ TokoMm. Kaptuna
JIMHUM UHIYKIUU MarHUTHOTO I0JI JUIMHHOTO
IIPSIMOTO MTPOBOJAHMKA U 3aMKHYTOI'O KOJIBLIEBOI'O
IIPOBOAHMKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena.
B3anMopencTere MpoBOJHUKOB C TOKOM.

Cuna Amnepa, ee MOyJIb U HAalIPaBJICHUE.

Cuna Jlopenua, ee MoyJsb U HanpasiieHue. [[BuxeHue
3apsKEHHOM YacTUIbl B OAHOPOJHOM MarHUTHOM
nonie. Pabota cunet JlopeHa.

SIBnenue IeKTpOMarHuTHON UHAYKIuu. IloTok
BEKTOpa MarHUTHOU MHAYKIMU. DJ1C nHAYKIHH.
3aKoH 371eKTpoMarHuTHoi nHaykuuu dapanes.
Buxpeoe anekrpuueckoe nosie. 3J1C MHAYKIUHU B

IIpoBeneHue SKCIIEpUMEHTA: U3yYEHUE MarHUTHOT'O T10JIs
KaTYILIKH C TOKOM; UCCIIEOBaHUE NEUCTBUS TIOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM; HCCIIEJOBAaHUE SIBJICHUS
3JIEKTPOMArHUTHON UHIYKIUU.

OOBsicHEeHHE OCHOBHBIX MPUHIIUIIOB IEHCTBHUS TEXHUUYECKUX
YCTPOMCTB, TAKUX KaK: IOCTOSIHHBIE MATHUTBI, dJIEKTPOMAarHUTHI,
JJIEKTPOJIBUraTelb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTULL,
MHIYKIIMOHHAS 11€4b; U YCIOBUN X 0€30MaCHOTO NPUMEHEHUS B
MIPAKTUYECKOU KU3HH.

Pemienue pacueTHbIX 3aa4 Ha MpUMEHEHHE (HOPMYIT TEMBI
«MarHuTHoe 1noJje. DJIeKTPOMarHuTHasE MHTyKIUS.

PelmreHne kaueCTBEHHBIX 3a/1a4 C ONIOPOX HA U3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (pU3HUECKUe ABICHHS TeMbl «MarHuTHOE
1oJie. JNEeKTPOMAarHuTHasi UHAYKLINSY.

Onpenenenne HapaBJIeHUE BEKTOPA MHAYKLIIUYA MarHUTHOTO MOJIS
IIPOBOJHMKA C TOKOM, CUJIbI AMniepa u cuiibl JlopeHna.
Pacnio3HaBanue pu3nuecKux SBICHUN B YUEOHBIX OMBITaX U
OKpY>KarOILIEeH )KU3HH: B3aUMOJICHCTBUE MATHHUTOB,




MIPOBOHHKE, IBIKYIIEMCS IOCTYIATEILHO B
OJTHOPOJTHOM MAarHUTHOM IIOJIC.

IIpaBuio JleHna.

NunyktuBHOCTh. SIBNeHue camounaykiuu. I1C
CaMOUHTYKITUH.

DHeprus MarHATHOTO TIOJIST KaTYIIKHA C TOKOM.
DNEKTPOMarHuTHOE MOJIE.

9JIEKTPOMArHUTHAsI UHAYKIM, 1€UCTBUE MArHUTHOIO I10JIS Ha
IIPOBOJHUK C TOKOM U JBHKYILMICS 3apsi.

AHanu3 3JIeKTPOMATrHUTHBIX SIBJICHUN C CIIOIb30BAaHUEM 3aKOHA
3JIEKTPOMArHUTHON MHIYKIUU.

OnucaHue U3y4EHHBIX CBOMCTB BEIIECTB U AIEKTPOMArHUTHBIX
SBJICHUI C MCIIONB30BaHUEM (PU3UUECKUX BEITHMUMH: MHIYKIUS
MarHMTHOTO 1OJs, cuina Ammnepa, cuia JIopeHla, HHIyKTUBHOCTb
KaTYILIKH, SHEPI UL DJIEKTPUYECKOrO0 ¥ MATHUTHOT'O IIOJICH.

Pa3znen 5. Kosiebannsi u BoJiHbI (24 yaca)

Mexanuueckne u
3JIEKTPOMATHUTHbIE
KoJie0anus (9 yacoB)

Konebarenbnas cucrema. CBOOOHbIE MEXaHUYECKHE
kosiebanus. ['apmonnyeckue konebanus. [lepuon,
4acToTa, aMIUInTyAa 1 (paza konebanuid. [1pyKuHHbIHI
MaATHUK. MaTemMaTH4eCKUl MasgTHUK. Y paBHECHUE
rapMoHUYECKUX Kosnebanuii. [IpeBpamienue snepruu
IIPU TAPMOHUYECKUX KOJICOaHUSAX.

Konebarenbublit koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHHsI B UACATHLHOM
KoJIe0aTeIbHOM KOHTYpE. AHAJIOTUS MEXKIY
MEXaHUUYECKUMU U 3JIEKTPOMarHUTHBIMU
konebanusamu. @opmysna TomcoHa. 3aKOH COXpaHEHUS
SHEPIUH B HJICATBHOM KOJIeOaTeIbHOM KOHTYpE.
[IpencraBnenue o 3aTyXaromuX KojaeOaHHsX.
BrinyxeHHble MexaHn4Yeckne Kosebanus. Pesonanc.
BbIHYKIEHHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUSI.
Ilepemennsblit Tok. CHHYyCOUJAIBbHBIN IEPEMEHHBIN
TOK. MOITHOCTh IEPEMEHHOr0 TOKa. AMIUIUTYIHOE U
JEMCTBYIOIEE 3HAUEHHUE CUJIBI TOKA U HAIIPSKEHUS.
Tpanchopmarop. [IpousBoacTBo, nepenava u
noTpeOIeHne 3IEKTPUIECKON IHEPTHUH.
DKOJIOTM4ECKHE PUCKU IIPU IPOU3BOJCTBE
35eKTpo3Hepruu. KynbTypa ncnosib30BaHus
JJIEKTPOIHEPIUH B IOBCEAHEBHOM )KU3HU.

IIpoBeneHuE SKCIIEpUMEHTA: UCCIIEA0BAHUE 3aBUCUMOCTH
NeproJIa MaJIbIX KoJeOaHHii Tpy3a Ha HUTHU OT JUTMHBI HUTH U
MAaccChl Tpy3a; UCCIEN0BaHUE IIEPEMEHHOIO TOKA B LIEIU U3
IIOCJIEI0BATEIILHO COCIMHEHHBIX KOHICHCATOPa, KaTyIIKU U
pesucropa.

OOBsicHEeHHE OCHOBHBIX MPUHIIMIIOB IEHCTBHUS TEXHUYECKUX
YCTPOMCTB, TAKUX KaK: 3JICKTPUYECKUN 3BOHOK, T€HEPaTOp
IIEPEMEHHOTI0 TOKA, JIMHUM DJIEKTPOIEpeiay; U yCIOBUN UX
0€301acHOTO MPUMEHEHUS B IPAKTHYECKON KU3HH.

Pemienue pacueTHbBIX 3a7a4 C SIBHO 33/1aHHON (PU3NYECKOM
MOJIEJIBIO C HCTIOJIb30BAaHHEM OCHOBHBIX 3aKOHOB U (JOPMYII,
OIMCHIBAIOLINX MEXaHHMUYECKUE U HIIEKTPOMArHUTHbIE KOJIeOaHUS.
Onucanue U3y4eHHbIX MEXaHUUECKHUX U 2JIEKTPOMArHUTHBIX
KoJIeOaHUH C MCTIOIB30BAHNEM (PH3UUECKUX BEIMYHUH: IEPUO U
yacToTa KojebaHuil, aMuinTyaa u ¢aza Konedanuil, 3apsa u cuia
TOKa B MPOIECCE TAPMOHUYECKUX JIEKTPOMArHUTHBIX KOJIEOaHUH.
PemreHne kaueCTBEHHBIX 3a/1a4 C ONIOPOX HA U3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, ONMCHIBAOIINE MEXAHUYECKUE U
AJIEKTPOMArHUTHBIE KOJIeOaHUs.

Pabota B rpynmnax npu riaHupoOBaHUH, IPOBEIECHUH U
MHTEPIPETALMH PE3YJIbTAaTOB ONBITOB, U AaHAJIU3E
JOTIOJTHUTEIBHBIX UCTOYHUKOB MH(OPMAIHH 10 TEME.

Mexannueckue u

MexaHnuduecKue BOJIHBI, YCJIOBUSA PACIIPOCTPAHCHHUA.

OObBsCHEHUE OCHOBHBIX IIPUHIIMIIOB ,[[GI>'ICTBI/ISI TCXHHUYCCKHUX




3JIeKTPOMATHUTHBIE
BOJIHBI (5 4acoB)

ITepuog. CxkopocTh pacipOCTpaHEHUs U IJIMHA BOJIHBI.
[Toniepeunsle 1 MpoAOIbHBIE BONHBL MHTEpepeHns
U 1u(paKkIus MEXaHUYECKUX BOJIH.

3ByK. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Bricota
toHa. TeMOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3TyUYEHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus
BEKTOPOB HAIPSKEHHOCTH 3JIEKTPUYECKOTO I10JI4,
MarHMTHON MHIYKIIMU U CKOPOCTHU B
AJIEKTpOMarHuTHo! BosHe. CBOMCTBA
AJIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, TIPEJIOMIIEHHE,
noJspusanus, tudpakuus, narepdepernns. CkopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[ITxana >mekTpoMarHuTHLIX BOJIH. [IpuMeHenue
3JIEKTPOMArHUTHBIX BOJIH B OBITY U TEXHUKE.
[IpyHIMIIBI paUOCBSI3U U TEIEBUACHMUS.
Pagnomoxamust.

DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKarOIIeH
CpEebL.

YCTPOMCTB, TAKMX KAK: My3bIKAJIbHBIE HHCTPYMEHTHI,
YJIBTPa3ByKOBasl JUarHOCTHKA B TEXHUKE U MEJIULIMHE, pajap,
paMoONPUEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-neup; u
yCIIOBUH X 0€30MaCHOTO MPUMEHEHUS B IPAKTHYECKON KU3HH.
PemreHne pac4eTHBIX M KAYECTBEHHBIX 3aa4 C OIIOPOH Ha
M3YYEHHBIEC 3aKOHBI U 3aKOHOMEPHOCTH, OIIUCHIBAIOLINE
pPacIpoOCTpaHEHUE MEXaHUYECKUX U DJIEKTPOMAarHUTHBIX BOJIH.
Hcnonb3oBanue MHOOPMAITMOHHBIX TEXHOJIOTUH [T TOUCKA,
CTPYKTYpPUPOBAaHUS, UHTEPIPETALUU U NIPEACTABICHUSA
nH(pOpMaIMY TIPU MTOATOTOBKE COOOIIEHUN 00 UCTIOIh30BAHUHT
JJIEKTPOMArHUTHBIX BOJIH B TEXHUKE.

VYdacTre B AMCKYCCHH 00 3JIEKTPOMArHUTHOM 3arps3HEHUU
OKpYKaroILEe Cpeabl.

Pabota B rpynmnax rnpu riaHupoOBaHUH, IPOBEICHUH U
MHTEPIPETALUH PE3YJIbTaTOB ONBITOB, U aHAJIU3E
JOTIOJTHUTEIBHBIX UCTOYHUKOB MH(OPMAIHH 10 TEME.

Ontuxka (10 yacoB)

I'eomerpuueckas onrtuka. [Ipamonuneninoe
pacIpocTpaHEeHHe CBETa B OJHOPOAHOMU cpere. JIyu
cBeTa. TOYeUHbI UICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoenne n300pa>keHHi B TUIOCKOM 3€pKalie.
IIpenomiienne cBeTa. 3aKOHBI IPEJTOMIIEHUS CBETA.
AOCOMIOTHBIH MoKa3aTens npenomieHus. [loaHoe
BHYTpEHHEE oTpaxkeHue. IIpenenbHbIi yroil nmojaHoro
BHYTPEHHETO OTPAKEHHUS.

Jucniepcust cBeta. CII0XKHBIN cocTaB 6€I0r0 CBeTa.
Iser.

CoOuparoiye u paccenBaromue TuH3bl. ToHKas
nuH3a. QOKyCHOE pacCTOSHUE U ONTUYECKAs CUja
TOHKOH JIuH3BL IlocTpoenne n3o0paxeHuil B

[IpoBeneHue sKcriepuMeHTa: HaOIIOACHNE TUCTIEPCHH CBETA;
MU3MEPEHMS MI0Ka3aTels IPEJIOMIICHUS CTEKIIA; UCCIEN0BaHUS
CBOWCTB M300pa)XCHHUs B JINH3AX; U3MEPEHUE ITTMHBI CBETOBOM
BOJIHBI IIPY TIOMOIIH TU(PPAKIIMOHHOMN PEIIeTKH.

OOBsicHEeHHE OCHOBHBIX MPUHIIMIIOB IEHCTBHUS TEXHUYECKUX
YCTPOMCTB, TAaKUX KaK: OUKH, JIyTna, GOToaInapaT, MpOeKIUOHHBIN
anmnapar, MUKpPOCKOII, TE€JIECKOII, BOJIOKOHHAs OITHKA,
Iu(pakIMOHHAs pelIeTKa, MOJIIPOUI; U YCIOBUHM X 0€30IacHOro
IIPUMEHEHHUS B IIPAKTUYECKOM JKU3HU.

Perienue pacueTHbBIX 3a7a4 C SIBHO 33/1aHHON (PU3NYECKOI
MOJIEJNIBIO C HCTIOJIb30BAaHHEM OCHOBHBIX 3aKOHOB U (POPMYIT
r€OMETPUYECKON ONTUKH.

[TocTpoeHne u onucanre U300paxeHus, CO3JaBaeMOT0 IJIOCKUM
3€pKaJIOM, TOHKOW JIMH30M.




cOOMpaloOIIMX U paccenBaroImuX JuH3ax. Popmyna
TOHKOM JIMH3EL. Y BeIMYEHHUE, JaBaeMOE JIUH301.
[Ipenensr TPUMEHUMOCTH TEOMETPUYECKOMN ONTUKH.
Bonnosas ontuka. UaTepdepeHnus ceeta.
KorepeHnTHble HICTOUHUKH. Y CIOBUS HAOIIOICHUS
MaKCUMYMOB U MUHUMYMOB B UHTE€P(PEPEHIIMOHHOMH
KapTHHE OT JIByX CHH(]A3HBIX KOT€PEHTHBIX
HUCTOYHUKOB.

Hudpaxmus cBera. [udpakiumnonHas pemerka.
YcnoBust HaOMIOICHNS TTIaBHBIX MAaKCUMYMOB TIPH
[1aJICHU MOHOXPOMAaTUYECKOr0 CBETa Ha
I(QPAKIIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

Pacnio3naBanue pu3nuecKux SBICHUN B YUEOHBIX OMBITaX U
OKpY’KalolIe! )KU3HU: IPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETA,
OTpa)KeHHE, IpeIoMIIeHIE, HHTeppepeHIHs, AudpaKus 1
MOJISIPU3ALIUS CBETa, IUCIIEPCHUS CBETA.

AHaM3 ONTUYECKUX SIBIICHUH C UCIIOJIb30BAaHHUEM 3aKOHOB: 3aKOH
NPSIMOJIMHEHHOTO pacpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI NPEIOMJICHHS CBETA.

Onucanue ONTUYECKHX SIBICHUH C UCTIONb30BaHUEM (PHU3MUECKUX
BEJIMYHH: (DOKYCHOE PacCTOSIHUE M ONTUYECKAst CUJIA JIMH3BI.

Pa3znen 6. OcHOBBI cienMAJIbHOM TEOPUHM OTHOCUTEJIbHOCTH (4 yaca)

OcHOBBI ClIeIHAJILHOK
TeOpuH
OTHOCHTEJIbHOCTH

(4 yaca)

I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU.
ITocTynatel cienuanbHOM TEOPUU OTHOCUTEIIBLHOCTH:
MHBAPUAHTHOCTb MOAYJISL CKOPOCTH CBETA B BaKyyMe,
MIPUHIUIT OTHOCUTEIbHOCTH DUHILTEHHA.
OTHOCUTENBHOCTH OJHOBPEMEHHOCTHU. 3aMeJJIEHNE
BPEMEHHU U COKpALICHUE JJINHBI.

OHeprus U UMILYJIbC PEISITUBUCTCKON YaCTHILIBI.
CBs13bp MaccChl C 3HEPTUEN U UMILYJILCOM
PENATUBUCTCKON YaCTULIbI. DHEPIHsl IOKOSI.

PemreHne kaueCTBEHHBIX 3a/1a4 C ONIOPOX HA U3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (pu3nueckue ssBieHus mo TeMe « OCHOBBI
CIIELIMAIBHON TEOPUU OTHOCUTEIBHOCTI.

Hcnonb3oBanne nHGOPMAIMOHHBIX TEXHOJIOTHH JIJIS TIOMCKA,
CTPYKTYPUPOBaHUS, UHTEPIPETALUU U MPEACTABICHUS
nH(pOpMAIIMY TIPU MOJATOTOBKE COOOIICHUN O TPaHUIIAX
MPUMEHUMOCTH KJIACCUYECKOM MEXAHUKHU U OCHOBAX CIIELIUATIbHOM
TEOPUU OTHOCUTEIIBHOCTH.

Pasnen 7. KBanToBas ¢pusuka (15 yacoB)

JJIeMeHThI KBAHTOBOM
ontuku (6 4acoB)

®otonsl. Gopmyiia [1nanka 11 CBA3M SHEPrUU
¢doToHA C ero 4YacTOTON. DHEPTHs U UMITYJIbC (POTOHA.
OtkpeiThe U uccnenoanue Gpororppexra. OnbITH
A.I'. CroneroBa. 3akoHsl hoTodddexTa. YpaBHEHHE
OiHinTeiHa ans porospdexra. «KpacHas rpaHuiay
dororddexra.

JNasnenue cera. OnbiTel [1.H. JIeOGenena.
XUMHYECKOE IEUCTBUE CBETA.

OOBsicHEeHHE OCHOBHBIX MPUHIIUIIOB IEHCTBHUS TEXHUUYECKUX
YCTPOMCTB, TaKuX Kak: (HOTOAIEMEHT, (OTOJATUUK, COTHEUHAS
Oarapesi, CBETOAMO/; M YCIOBUN MX O€30MaCHOTO MPUMEHEHUS B
MIPAKTUYECKOU KU3HH.

Pemienue pacueTHBIX 3a7a4 C SIBHO 33/1aHHON (PU3NYECKOM
MOJIEJIBIO C HCTIOJIb30BAaHHEM OCHOBHBIX 3aKOHOB U (POPMYIT
KBaHTOBOM OITHKH.

PelreHne kaueCTBEHHBIX 3a/1a4 C ONIOPOX HA U3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM ONTHKH.




PacriozHaBanue (pu3nNUECKUX SIBICHUN B YUCOHBIX OIBITAX:
dotorddekr, cBeTOBOE JaBICHHUE.

OmnucaHue U3y4eHHBIX KBAHTOBBIX SIBIICHHI M MPOILIECCOB C
UCIIOJIb30BaHUEM (DU3UUECKUX BEJTHYHH: CKOPOCTh
ANIEKTPOMATrHUTHBIX BOJIH, JUTMHA BOJHBI U 4AaCTOTa CBETA, YHEPTHSI
U UMITYJIEC ()OTOHA.

CtpoeHue atoma
(4 yaca)

Monens aroma Tomcona. OnbiThl Pesepdopaa mo
paccesinuto anbga-yactull. [ImanerapHas Moaens
atoma. [Ioctynarsl bopa. M3nyuenue u norioeHue
(OTOHOB MpH Mepexo/ie aToMa ¢ OJJHOTO YPOBHS
SHEpPruM Ha Apyroi. Buasl cnextpoB. CriekTp ypoBHEH
SHEPTUH aToMa BOAOPOAA.

BouiHoBBIE cBOMCTBa yacTull. I 'unoresa ne bpos.
KopnyckynsipHO-BOIHOBOM Ayanusm.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.

[TpoBeneHue sKcriepuMeHTa: HaOMIOACHNE JIMHEHYATOTO CIIEKTpa.
OOBsicHEeHHE OCHOBHBIX MPUHIIUIIOB IEHCTBHUS TEXHUUYECKUX
YCTPOMCTB, TAKUX KaK: CIIEKTPOCKOIL, JIa3ep, KBAHTOBBII
KOMIIBIOTEP; U YCIOBUN X 0€30MaCHOTO PUMEHEHUS B
MIPAKTUYECKOU KU3HH.

PelmreHne kaueCTBEHHBIX 3a/1a4 C ONIOPOX HA U3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (pu3nuecKue sBieHus rno reme «CtpoeHue
aTomay.

Pacnio3naBanue pu3nyeckux SBICHUHN B yU€OHBIX OIBITAX:
BO3HMKHOBEHHE JIMHENYATOrO CIIEKTpa.

AHanu3 KBaHTOBBIX IIPOLIECCOB U SIBJIEHUH C UCIIOJIb30BAHUEM
noctyJiatoB bopa.

ATtomMHoe s1apo (5 yacoB)

OKCIIEpUMEHTBHI, 10Ka3bIBAIOINE CII0)KHOCTh CTPOCHHUS
anpa. OTKpeITHE PaINOAKTUBHOCTU. OTIBITHI
Pezep¢opaa no onpeneneHuto cocrapa
panuoakTuBHOrO M3ny4yenus. CBoiicTBa anbga-, 6era-,
raMma-u3ilydeHus. BiausHue paaoakTHBHOCTH Ha
JKUBBIE OPTraHU3MBI.

OTkpbITHE IPOTOHA U HEWTpoHA. HykiI0HHAst MOZENb
anpa ['eiizen6epra-VBanenko. 3apsaza aapa. MaccoBoe
yucio sapa. M3otomsl.

Anbda-pacnaa. DIEKTPOHHBIN U MTO3UTPOHHBIN OeTa-
pacnan. 'aMMa-u3inyueHue. 3aKkoH paMOaKTUBHOTO
pacnana.

OHeprus CBA3M HyKJIOHOB B sipe. SII€pHbIE CUIIBL.
Hedext maccsl spa.

SAnepHble peakuuu. JleJIeHUE U CUHTE3 SAEP.

IIpoBeneHNE yUEHNYECKOTrO SKCIIEPUMEHTA: UCCIIEIOBAHUE TPEKOB
gactuil (TI0 TOTOBBIM (hoTorpadusim).

OOBsicHEeHHE OCHOBHBIX MPUHIIMIIOB IEHCTBHUS TEXHUYECKUX
YCTPOMCTB, TAaKMX KaK: JO3UMETP, KaMepa BuibcoHa, siiepHbIi
peakTop, arToMHasi 60M0a; 1 yCIOBUI X O€301MacCHOTO
IIPUMEHEHHUS B IPAKTUUECKON KU3HU.

PemreHne kaueCTBEHHBIX 3a/1a4 C ONIOPOX HA U3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHUE SIBICHUS 110 TeMe « ATOMHOE
ATIPO».

Pacno3naBanue Gpu3nuecKux SBICHUN B y4eOHBIX ONBITAX U
OKPY’KaIOILEeH )KU3HU: €CTECTBEHHAsA U UCKYCCTBEHHAs
PaavoOaKTUBHOCTD.

Onucanue N3y4eHHbIX KBAHTOBBIX SBJIEHUH U IIPOLIECCOB C
UCTIOJIb30BaHUEM (PU3MUYECKUX BEIWYHMH: IEPUOJT IOy paclaia,
SHEPIusl CBSI3U ATOMHBIX SJIEP.




SAnepHbiit peakTop. TepMoOsIIepHBII CUHTES.
[Tpo6nembl 1 EPCIEKTUBBI SACPHON SHEPTETHKH.
DKOJIOTrMYECKHE aCIEKThI SIIEPHON DHEPTETUKH.
OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.
MeTobl HaOIIOACHUS U PETUCTPALIUH SJIEMEHTapHBIX
4acTHL.

OyHIaMEHTAIbHBIE B3aUMOAEHCTBUA. EMUHCTBO
(bu3nUecKoil KapTUHBI MHpA.

AHanu3 MpoIeccoB U SBJICHUN C UCIOIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAHEHUs 3JIEKTPUIECKOT0 3apsiaa, 3aKOH
COXpaHEHMs MacCOBOTO YHCa, MOCTyIaThl bopa, 3akoH
pazMoaKTUBHOTO pacraja.

Hcnonb3oBanne MHOOPMAITMOHHBIX TEXHOJIOTUH [T TOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALIMU U MIPEICTABICHUS
nH(OPMALIUHU TIPU MOATOTOBKE COOOIIEHUI MPUMEHEHHH 3aKOHOB
KBAHTOBOM (PM3MKHU B TEXHUKE U TEXHOJIOTHUSX.

Pa3nes 8. DieMeHTBI acTpOHOMUHM B acTpou3uKkH (7 yacos)

JIeMeHTBbI
actpo¢usuxu (7 yacos)

Oransl pa3Butus actpoHoMuu. IlpukiagHoe u
MHPOBO33PEHUYECKOE 3HAUCHUE aCTPOHOMMUH.

Bun 3Be3gnoro neb6a. Co3Besnus, ApKkue 3Be3/1bl,
IUTAHETHI, UX BUJAUMOE IBUKEHUE.

ConHeunas cucreMa.

Connue. CosnHevyHast akTUBHOCTb. McTOUHMK 3HEprUn
CounHiia 1 3Be37. 3Be3/bl, X OCHOBHBIC
XapaKTEepPUCTUKU. JluarpaMMa «CIEKTpaIbHBbIN Ki1acc -
CBETUMOCTBY. 3B€3/1bl [NIABHON NOCIIEA0BATEIBHOCTH.
3aBUCUMOCTB «Macca - CBETUMOCTBY IS 3BE3]]
[JIaBHOM MOCIEN0BATEIbHOCTH. BHYTpEeHHEE CTpOCHUE
3Be37. COBpeMEHHBIE IIPEICTABICHUS O
IIPOUCXOXACHNUHU U 3Bosronnu ColHLa U 3B€311. JTanbl
JKU3HHU 3BE3]I.

Muneunsiii [1yTe — Hama ["anaktuka. ITonoxenue u
nerokenne Connmna B ['anaktuke. THUIBI raJakTHK.
Panuoranaktuky u kBa3zapsl. UepHbIe ABIPBI B sApax
raJIaKTHK.

Bcenennas. Paciumupenne Beenennoit. 3akon Xab6ma.
Paz6eranue ranaktuk. Teopust boibmoro B3peiBa.
PennkroBoe uznyudeHue.

MacmtaOHas cTpykTypa Beenennoit Meraranaktuka.
Heperniennsie npo0aeMbl aCTPOHOMHH.

[TonroroBka cooOIIEHHI O METOaX MOTYYESHUS HAYIHBIX
ACTPOHOMUYECKUX 3HAHMM, OTKPBITUAX B COBPEMEHHOU
aCTPOHOMMUU.

Beinonnenue 3aanuil, IpOBEPSAIOIINX BIIaJICHUE
OCHOBOIIOJIATral0IUMHU ACTPOHOMUYECKUMH ITOHATUSAMY,
MIO3BOJIAIOIIMMY XapaKTepU30BaTh POLECCHI, IPOUCXOIALINE B
3BE3/1aX, B 3BE3HBIX CUCTEMAX, B MEXKTAJIaKTUUECKOU CpEE;
IBIYKEHHE HEOECHBIX TEJI, DBOJIIOLIUIO 3Be3 U BeeneHHOIA.
[TpoBenenue HaOIIOACHUI HEBOOPYKEHHBIM II1a30M C
HCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX ITPUIIOKEHUN VISl ONIPEACIICHUS
MOJIOKEHHS HEOECHBIX 0OBEKTOB HA KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ausi CeBepHOro MoIyIIapus U sIpKUe 3BE3/bI.

[TpoBenenue HabroAeHMIA B Teneckor JIyHbl, Ttanet, Miie4HOTro
ITyTn.

Obo6mawuee nopropenne (4 yaca)




Cucremarusanus u Poinb ¢pu3UKM ¥ aCTPOHOMHUH B SKOHOMHYECKOH, VYdacTtie B JUCKYCCHH O PO (PU3UKH U aCTPOHOMHUU B
00001IeHHe MaTepUaia | TEXHOJIOTHYECKOH, COLMANbHOM 1 3THYECKOH cepax | pasauuHbIX chepax AesTeIbHOCTH YeIOBEKa.
Kypca ¢usuxu (4 yaca) JesITeIbHOCTH YEJIOBEKA; POJIb U MECTO (PU3HKH U [TonroroBka coobieHnii 0 MecTe (PU3NIECKON KapTUHBI MHpa B
aCTPOHOMUU B COBPEMEHHOM Hay4YHON KapTUHE MUpPA; | PsAy COBPEMEHHBIX IIPEACTABICHUN O IPUPOLE.
poib puznyeckoi Teopun B GOPMHUPOBAHUHU BrinonHenue yueOHbIX 3aJaHUN, IEMOHCTPUPYIOIIMX OCBOCHUE
NPEJCTaBICHUN O (PU3NYECKON KapTUHE MUPA, MECTO | OCHOBHBIX MOHATHUH, (U3NUECKUX BEIMYUH U 3aKOHOB Kypca
¢du3nvecKoil KapTHHBI MUpa B OOIIEM PSTY ¢uzuku 10-11 xnaccos.
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPECTaBICHUN
0 IIPUPOJE.

Pe3epBHoe Bpems (3 1aca)




