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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o Qu3uke 0a30BOr0 YpPOBHSI Ha YpPOBHE CpEAHEro oOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHUM K pe3ysbTaram
OCBOCHHSI OCHOBHOM 00Opa3oBaTelbHON MHporpamMmsbl, npenacraBieHHbix B OI'OC
COO, a Takxke ¢ yd€roM (enepanbHO paboyell HpOrpaMmbl BOCIUTAaHUA W
KOHIIETIIMK TIpernojiaBanust ydyeoHoro npeamera «®duszmka» B 00pa3oBaTeIbHBIX
OpraHU3aAUAX Poccuiickoiu Oenepanuu, PEATU3YIOLINX OCHOBHEIE
o0OpazoBarenbHbIE MPOTPAMMBI.

ConmepxaHne mporpaMmbl 1O (pU3MKE HampaBieHO Ha (HopMHpOBaHHE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa ooydaromuxcs 10—11 knaccoB nmpu 00yueHUH
ux (¢u3nke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-AESTEIBHOCTHOIO MOJIXO/A.
[Iporpamma o ¢usuke coorsetcTByeT TpedboBanusiM GI'OC COO kmiiaHupyeMbIM
JUYHOCTHBIM, TPEIMETHBIM U METANpPEIMETHBIM pe3yJibTaTaM OO0y4YeHUs, a TaKkKe
YUHUTHIBAET HEOOXOJMMOCTh pEATU3alUU MEKIPEAMETHBIX CBS3e€ld (PU3UKU C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU MpeAMeTaMu. B Hellonpenenstorcs OCHOBHBIE
LEIU U3y4eHUsl (PU3UKHU Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus, IIIaHUPYEMBbIE
pe3yJIbTaThl OCBOCHUSI Kypca (PU3UKHU: TMYHOCTHBIE, METAPEIMETHbIE, IPEIMETHbBIE
(1a 6a30BOM ypOBHE).

[Iporpamma no (pu3uke BKIHOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHMSI Kypca (pu3nuku Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTAThI IO roJlaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera «Ou3ukay» 1o rogam o0yueHusl.

du3rka Kak Hayka O HauOoyiee OOIMX 3aKOHAX MPUPOJBI, BBICTyINAas B
KauecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHUI 00 okpyxaroniem Mupe. [IIKobHbII Kypc (U3UKH — CHCTEMOOOPa3yOIIHiA
JUIS. €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHUN, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
busznyeckoir reorpadueit u actpoHomued. lcnonb3oBaHME W AKTUBHOE
MpUMEHEHUnE (PU3MYECKUX 3HAHMM  ONpedeNnseT Xapakrep W pa3BUTHE
Pa3HOO0OpPa3HBIX TEXHOJIOTUH B Chepe SHEPTEeTUKU, TPAHCTIOPTA, OCBOCHHSI KOCMOCA,
MOJYYEHHS] HOBBIX MaTEpHUaloOB C 3a/laHHBIMU CBOMCTBaMHU U Apyrux. M3ydeHue
(Gbu3UKKM BHOCUT OCHOBHOM BKJIa/] B JOPMUPOBAHUE €CTECTBEHHO- HAYYHOU KapTHHBI
Mupa oOydawommxcs, B (OpMUPOBAHHE YMEHUU MPUMEHATHh HAy4YHBIA METOJ
MO3HAHUS [P BBIMOJHEHUU UMU YUEOHBIX UCCIIEIOBAHUN.

B ocHOBY Kypca pu3uKH U151 ypOBHSA CpeTHEro 00UIEro 00pa3oBaHusl MOJI0KEH
pAI UAeH, KOTOpble MOKHO pacCCMaTPUBATh KaK MPHUHIIMIIBI €FOTIOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3/eioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoesn eenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuanl Kypca (GU3UKH
o0beMHEH BOKpPYr (¢u3Mueckux Teopuil. Benymmm B Kypce sBIsieTcs
(dopMupoBaHrE TPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanusarus mpesaronaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO MOTEHIMaNa (PU3NYECKOM HAYKU, OCMBICICHUE CBSI3U Pa3BUTHS
(¢u3MKH C pa3BUTHEM O0IIIECTBA, & TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMHU MTPOOJIEMaMHU.

Hoes npuknaonou nanpasiennocmu. Kypc Gu3mKy npemnoiaraet 3HakOMCTBO
C IIUPOKUM KPYrOM TEXHMUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHHM HM3yYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanusyercs MOCPEACTBOM BBEJIEHUS 3JEMEHTOB
COJIEp)KaHus, TOCBAUIEHHBIX OKOJIOIMYECKUM TpodjeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a TakXke OOCYKIEHUA
Mpo0JIEM pallMOHATBHOTO MPUPOIONOJIB30BAHUS U 3KOJIOTHUECKOW O€30IaCHOCTH.

Crep)KHEBBIMU 3JIEMEHTAaMHU Kypca (U3MKM Ha YPOBHE CpPEIHEro OOLIEero
oOpa3oBaHMsl SABJIAIOTCA (pusuueckue Teopuu (PopMHUpPOBAHUE MPEICTABICHUNA O
CTPYKType NOoCTpoeHus: Gu3nyecKkoil Teopuu, poiu (QyHIaMEHTAIbHBIX 3aKOHOB U
MPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPUPOJIE, TPAHULIAXTPUMEHUMOCTH
TEOPUM, JUIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBIEHUH U TIPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJX0A B Kypce (PU3UMKU pealu3yeTcsl Mpexse
BCEro 3a CYET OpraHM3alMM SKCIEPUMEHTAIBHON JEeATENIbHOCTH OOY4YarolIUXCsl.
J11st 6a30BOTO YPOBHS Kypca (PU3UKHU — 3TO UCIIOJIB30BAHUE CUCTEMBI (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a00PaTOPHBIX pabOT, KOTOPBIE B IPOrPAMME
no (Qu3uke OObEIWHEHbI B OOMIMI CIHCOK YYEHMYECKHX MPAKTHUYECKHX pPaloT.
Boigenenue B yKa3aHHOM IiepeyHe JabopaTOpHbIX pPadOT, MPOBOAUMBIX IS
KOHTPOJIS U OLIEHKH, OCYLIECTBIISIETCA yYaCTHUKaMU 00pa30BaTeNIbHOTO Mpoliecca
UCXOJIl U3 OCOOEHHOCTEW IMJIAaHWPOBAHUSI U OCHaUleHUs kaOunera (usuku. Ilpu
ATOM O0OecreunBaeTcsl OBJIAJIeHUE OOYy4YaloIMMHUCS YMEHUSIMU TPOBOAMTD
KOCBEHHBIE HM3MEPEHHMsI, UCCIIEJOBAHMS 3aBHUCUMOCTEH (DU3MUECKUX BEJIUYHH U
ITIOCTAHOBKY OIIBITOB IO IMPOBEPKE MPEMAJIOKEHHBIX THIIOTES.

bosbiioe BHUMaHuE yAEISIeTCs PELICHUIO PACYUETHBIX U KaYECTBEHHBIX 3a/1a4.
ITpu 3TOM 1J1s pacYETHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 33]1a4M C SBHO 33JaHHOU
(du3HUecKoi MOJEIbIO, MO3BOJISIONINE PUMEHATh U3yUYECHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO paszjena Kypca, TaK U UHTErpupys 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/7a4 MPUOPUTETOM SIBISIOTCA 3a/JaHUs Ha
0oOBsCHEHHE TMpPOTEeKaHUsi (U3MYECKUX SIBICHUM M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyroume BbIOOpa (PHU3MYECKON MOJENH Il CUTyallud IPAKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusmu PI'OC COO k marepuanbHO-
TEXHHUYECKOMY 00eCIIeUeHHI0 Y4eOHOro npoiiecca 0a30BbIil ypoBEHb Kypca (pu3nku
HAa YpPOBHE CpeIHEro oO0miero oOpa3oBaHUsA [OJDKEH H3Yy4yaThCs B YCIIOBUSAX
NpeIMETHOrO0 KaOWHeTa (U3UKM WIM B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB E€CTECTBEHHO-HAYYHOTO NUKIA. B kabwHeTe (M3WKHA MODKHO OBITH
HEO0XO0JIMMOEe J1abopaTopHOE OOOpYAOBaHWE JJisl BBINOJHEHUS YKA3aHHBIX B
nporpaMMe Mo u3MKe YICHHYECKUX MPAKTUYECKUX pabOT U JEMOHCTPAIIMOHHOE
obopyioBaHuE.

JleMoHCTpallMOHHOE  000pyJI0oBaHHE (OPMUPYETCSI B COOTBETCTBUU €
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH ¢ O0OECIEeYMBAE€T TMOCTAHOBKY
MEPEYUCICHHBIX B TMporpaMMe MO (PHU3UKE KIIOUEBBIX JAEMOHCTpPALUK IS
WCCIICIOBAHMSI ~ M3YYaeMbIX  SBICHHMA ¥  MPOILECCOB, OMIHUPUYECKUX |
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlaGopatopHoe 000pyAOBaHHE MJIsi YYEHMUYECKHUX MPAKTUYECKUX padoT
(dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUYMBAETCS B pacuéTe
OJIHOTO KOMIUIEKTa Ha JByX oOOydaromuxcsi. TemaTHdecKue KOMIUICKTHI
J1a00paTOpHOTO O00O0PYAOBaHUSA JOJDKHBI OBITh TMOCTPOCHBI Ha KOMIUIEKCHOM
WCIIOJIb30BaHUN AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIE ITU(POBBIX JTaOOpaTOpHil.

OCHOBHBIMM LIEJIAMH U3Y4YeHUsI (PU3UKH B 00111€M 00pa30BaHUM SIBISIIOTCA:

e (opMHpOBaHME HHTEpeca M CTPEMJICHUS OOYyYarolMXCsi K HAYyYHOMY
W3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HWHTEIUICKTYaldbHBIX W TBOPUYECKUX
CITIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (pOopMUpOBaHHE
HCCJIEIOBATEHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opMHpoOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHHUs OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHWE YMEHHI OOBSICHATH SABICHUS C HCIOJIH30BAHUEM
bu3MYeCcKuX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBanue mnpencTaBIeHUNA O POJIU (UBUKU JUISI Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTH.

JlocTrkeHne STUX Leie 00ecTeuynBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

nmpoiiecce 3y4eHus Kypca (pu3nKy Ha ypoOBHE CpPeHET0 00111ero oOpa3oBaHus:



e TPHUOOpPETEHUE CUCTEMBI 3HAHUM 00 001X PUZNYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOpHUSAX, BKIIOYAas MEXaHUKY, MOJEKYJISIPHYIO (UBHKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U DJIEMEHTHI aCTPO(PU3UKHU;

e (dopMupoBaHHE yMEHHMI TPUMEHATb TEOPETHUECKUE 3HAHUSA IS
OOBsICHEHUS (PU3NYECKUX SBJICHUW B TPUPOAE U IS TPUHATHS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB pEIICHUS pa3IUYHBIX 3aJad C SBHO 3aJaHHON
dusznyeckoil MoOAENbIo, 3aJay, MOAPA3yMEBAIONINX CaMOCTOSTENbHOE
co3faHue (pU3NIeCcKor MOJEINH, aJleKBAaTHON yCIIOBUSAM 3aa4H;

e TMOHMMaHUE (UUYECKUX OCHOB M MPHUHIUIIOB ACHCTBUS TEXHHUUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJaMH CAMOCTOSITEFHOTO TUTAHUPOBAHMS W TPOBEACHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHAJIM3a W MHTEpPIpETalud HHpOpMaIuH,
OIpEIENICHUS TOCTOBEPHOCTH MOJIYUEHHOIO Pe3yJIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHS YMEHHH MPOEKTHO-HUCCIIEI0BATEIbCKOH,
TBOPYECKOU JIEATEIBHOCTH.

Ha wuzydenune ¢usuku (0a30BbIil ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBanus orBoautcs 136 vacoB: B 10 kitacce — 68 4acoB (2 yaca B HEJIENIO), B
11 knacce — 68 yacos (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme 1o ¢uU3NKE TEpeueHb JTa0OpaTOPHBIX U
MPAKTHYECKUX paboT SBISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BbIOOD
MpoBeJeHUST J1a00OpaTOpHBIX pabOT M OMBITOB C YYETOM HWHIUBUAYATHHBIX
0COOEHHOCTEH 00yUarOIUXCH.



COILEPKAHUE OBYUYEHUASA
10 KJIACC

Pasznen 1. ®u3zuka u MeToAbl HAYYHOTO MTO3HAHMS

®u3uka — HayKa o npupoae. HayuHbsie MeTOIbI MO3HAHUS OKPYKAKOIIErOMUPA.
Ponp sKkcnepuMeHTa U TEOpPUH B IPOLIECCE NMO3HAHUSA MPUPOABL. DKCIEPUMEHT B
buzuke.

MopaenupoBanue ¢u3nyYecKuX SIBIEHUM M mporieccoB. HayuHble TMIOTE3bI.
®dusnyeckre 3aKOHbl U TEOPUH. ['paHUIBI NPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Pons m Mecto ¢u3uku B (GOpMHUPOBAHWM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble M LUPPOBBIE HN3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABKeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JBIKCHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpocTh (CpeAHsisi CKOPOCTb, MIHOBEHHasi CKOpPOCTb) H
YCKOPEHHUE MaTE€pUaAIbHOW TOYKH, MX IMPOEKIHH HAa OCHU CHCTEMBbI KOOPIWHAT.
CroxeHue nepeMenieHui 1 CJI0KeHue CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsAMOJIMHEHHOE nBrkeHue. [paduku
3aBUCHUMOCTH KOOPAHWHAT, CKOPOCTH, YCKOPEHHUS, IYTHU U NEPEMELICHUS
MaTepUAIbHOU TOYKHU OT BPEMEHH.

CBoboaHOe najzieHre. Y CKOpeHue CBOOOTHOTO TaICHHUS.

KpuonuHeitHoe nBHKEHUE. [[BUKEHNE MAaTEPUATIbHOW TOUKHU ITOOKPYKHOCTH
C MOCTOSIHHOW MO MOXYJI0 CKOPOCTBIO. YTJIOBasl CKOPOCTh, JIMHEWHAsi CKOPOCTb.
[Tepuon u yactora obpatieHus. LleHTpocTpemMuTeIrHOE YCKOPEHUE.

TexHuyeckue yCTpOHCTBA U TMPAKTUYECKOE MPUMEHEHHE: CHUIOMETD,
JBIDKCHHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeauu.

Jlemoncmpayuu

Mogenb cucTeMBbl OTCU€TA, WIUTIOCTPALIUS KHHEMATHYECKHX XapaKTEPUCTUK
JBHKCHUSL.

[IpeoOpa3zoBanue IBUIKEHUI C UCTIOJIH30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[Tamenue Tes1 B BO3yX€E U B pa3pekKEHHOM ITPOCTPAHCTRE.

HaOmronenue ABMKEeHUS Tela, OpPOIIEHHOTO IO YIJIOM K FOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.

Hanpagiienue CKopoCcTH npu ABUKEHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopHwie pabomwl

N3ydeHre HEPAaBHOMEPHOTO JABMKEHHUS C LEJBIO ONPEIEICHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOLICHUSI MEXIY IIyTAMH, MPOWIEHHBIMHA TEJIOM 3a
MOCJICIOBATEIIbHBIE PAaBHBIE IIPOMEKYTKM BPEMEHH IPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYAJIBHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHne NBUKEHUA ApUKa B BA3KOU HKUIKOCTH.

N3yyenue nBmxeHus Tena, OpoIeHHOT0 TOPU30HTAIBHO.

Tema 2. Jlunamuxa

[Ipuauun  otHocutensbHOCTH  [amunes. Ilepeeid  3akoH  HbrotoHa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoii 3akon HeroToHa miist
MarepuaibHOU TOUKU. TpeTuid 3akoH HpIOTOHA 111 MaTepUAIBHBIX TOUYEK.

3akoH BcemupHOro TtaroteHus. Cuna Ttsokectu. IlepBas kocMuueckas
CKOpPOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenust (mokos, CkoiabxeHus:, kaueHust). Cumna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOJIbKEeHHUS U cuiia TpeHus nokos. Kosdduimen tpenus.
Cuita conpoTUBIICHUS IPH IBUKEHUU TEJA B JKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalaTeabHOE JBUKEHUE a0COTIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpamleHus. Ilmedo cuiel. YcnoBus
paBHOBECUS TBEPJOIO TEIIA.

TexHndeckue YCTpPOWCTBA M IIPAKTUYECKOE NPUMEHEHHUE: TIOALIUITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

Clio)xeHue Cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JehOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHEeHUME CUJI TPEHHUS TTOKOSI, KAUEHUS U CKOJIBKECHMUS.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue ABMKeHUs OpycKa MO HAKJIOHHOM MJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3HOBOM 00pasiie, OT UX AehOopMaIIHH.

HccnenoBanne yciaoBHMI PaBHOBECUS TBEPAOIO TENA, HMEIOIMIETO OCh
BpAILICHHUS.

Tema 3. 3axonbl coXpanenus 6 Mexanuke

NMnynse MartepualibHOM TOYKHM (TeNa), CUCTEMbl MaTEpPUATbHBIX TOYEK.

NMiynbC CHIIbI U M3MEHEHUE HMMIYJbCa Tela. 3aKOH COXPAHEHHS] HMITYJIbCa.
PeakTuBHOE BHKEHUE.

PabGora cuibl. MOIITHOCTE CHUJIBL.

Kunetnueckass sHeprusi MarepualibHOM Touku. Teopema 00 H3MEHEHUH
KMHETUYECKOU SHEPTHH.

[ToTenumnanbHas SHEPTUA. [ToTenumnanpHas SHEPTUS YIIPYyro
nedopMupoBaHHOU NPYKUHBL. [loTeHITMATBEHAS YHEPTHS TeNla BOJIM3U MOBEPXHOCTH
3emutu.

IloTeHumnanbHbBIC 51 HEIIOTCHIIMAIbHBIC CHUIBI. CBsi3b  paboOTHI
HETIOTCHIIUAJIBHBIX CUJI C KBMEHEHUEM MEXaHUYECKOM SHEPTUM CUCTEMBI TEJI. 3aKOH
COXPaHEHUSI MEXaHUYECKON SHEPTUM.

VYrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHECHUE: BOJOMET, KOIED,
MPYKUHHBIA TUCTOJIET, ABUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

[lepexoq MOTEHIIUATLHOM SHEPTUN B KHHETUYECKYIO M 00paTHO.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol

N3ydenne abCOMIOTHO HEYNPYTOro yjapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MasTHHUKOB.

HccnenoBanue cBsi3u pabOTHl CHJIbI C U3MEHEHHEM MEXaHWYECKOW IHEPTUU
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO XKT'YTa.

Pa3nen 3. MoJiekyasipHasi Gu3MKa M TEPMOJANHAMHUKA
Tema 1. Ocnoevt Mo1eKYAAPHO-KUHEMUYECKO meopuu
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe mBmwxkenue. Hubdysus. Xapakrep ABUKCHUS W
B3aUMOJICCTBUS YaCTUI[ BelecTBa. MOJENIM CTPOCHUs Ta30B, KUJIKOCTEHW U
TBEPJIBIX TEJT U 0OBSICHEHHE CBOMCTB BEIlIECTBA Ha OCHOBE ITUX Mojeneil. Macca u
pazmepsl Monekyi. KonnuectBo BemecTBa. [locTositHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Lenbcus.



Mopgens  upeasibHoro raza. (OCHOBHOE YypaBHEHHUE  MOJEKYISPHO-
KMHETHUYECKOW TEOpPUM HACAIbHOrO raza. AOCONIOTHAas TeMIeparypa Kak Mepa
CpeAHEN KHWHETHUYECKOM SHEPruM TEIJIOBOTO ABWKEHMS dvactul rasa. lllkana
temneparyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHne MenaeneeBa—Knanelpona.
3akon JlanbroHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BemiecTBa. ['paduyeckoe MpeACTaBICHHE H30IMPOIIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuyecknue yCTpOMCTBA W NPAKTHUECKOE TPUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbITHI, JOKA3BIBAIOIINE MHUCKPETHOE CTPOCHHE BEmIecTBa, GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUMU.

OneIThl 10 TU(DPY3UN )KUIKOCTEN U ra3oB.

Monenb 6pOyHOBCKOTO JABUKCHHUS.

Mogens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYILIECTBOBAHHE MEXKMOJIEKYJISIPHOTO
B3aMMOJCHCTBUA.

Mogenb, HILTIOCTpUpYIOIIasl IPUPOY AABICHUS ra3a Ha CTEHKHU COCYy/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHUS HCAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomuwl

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HU3MEPEHUU
00bEMa KOMHATBHI, IaBJICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKAY MTapaMeTPaMHU COCTOSTHUS Pa3peKeHHOTO
rasa.

Tema 2. Ochosvl mepmoounamurku

TepMmoauHaMuueckass cucTeMa. BHYTpEeHHsAsI dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cIOCOObI €€ n3MeHeHusl. KonmdecTBo TemioThl U paboTta. BHyTpeHHs s
SHEpPrusi  OJHOATOMHOTO  HMJCAIBHOTO  ra3za. Buael  Temionepenayu:
TEIUIONPOBOJIHOCTDh, KOHBEKIMs, U3IydCHHUE. Y JeJbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TemIOThI pH TeIIoNepeaye.

[lonarue 006 amuabatHOM mporecce. IlepBBIi 3aKOH TEPMOJIUHAMHKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJAMHAMUKH K wu3ompoiieccaM. ['paduueckas
UHTEpHpeTanus padboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTh poI11eccoB B IPUPOJIE.

TennoBble  MamuHbl.  [IpUHIUNBI ~ AEWCTBUA  TEIUIOBBIX  MAIIMWH.
[IpeoOpazoBanusi sHEpPruuM B TEIUIOBBIX MaimnHaxX. KoadduimeHt momae3Horo
nerictBus TeruioBord MammHbl. [{ukn KapHo m ero ko3¢ UIMEHT IOJIE3HOTO
JENUCTBHUA. DKOJIOTUUECKHUE MPOOJIEMBI TETUIOAHEPTETUKH.



TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAMIBHUK, KOHJAUITUOHED.

Jlemoncmpayuu

M3meHeHre BHYTPEHHEH SHEpPruu Tejla MpPH COBEPIIEHWU PaOOTHI: BBUIET
npoOKu u3 OYTBUIKM TOJ ACHCTBHEM CXKAaTOro BO3AyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe IyTEM TpeHHsl (BUIEOAEMOHCTPALINSA).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIEPATyphl) Tella P TeIuionepeiaye.

OMnBIT 110 a11adaTHOMY PaCIIUPEHUIO BO3AyXa (OIBIT ¢ BO3YIITHBIM OTHHBOM ).

Mopenu napoBoil TypOUHBI, ABUTATENS BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIA.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomol

N3Mepenue yaeabHON TeIOEMKOCTH.

Tema 3. Azcpecammnvie cocmosanus eeuwecmea. Dazoewvie nepexoonvl

[TapooOpa3oBanue u KoHjeHcalus. Vcmapenne u kurneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh Bo3Ayxa. HaceimeHHwli mnap. YjaenpHas TeruioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT JABJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHsie Tena. AHU30TPOIUS CBOICTB
kpuctaiioB. JKunkue xpuctamibl. CoBpeMeHHbIe Marepuanbl. llnaBneHue u
KpUCTAIIM3aIs. Y IeapHas TerioTa miasienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue YyCTpPONCTBA W NPAKTUUECKOE TPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYyUYCHUS COBPEMEHHBIX MaTepualioB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MAPOB.

Kurnienue rpy noHM>XEHHOM J1aBJICHUH.

Cnoco0bl U3MEpPEHHUS BIAKHOCTH.

HaOmronenre HarpeBaHus | IUIABJICHUS KPUCTALTHYECKOTO BEIISCTBRA.

JleMOHCTpanus KpUCTaIOB.

Yuenuuecxuii akcnepumenm, 1abopamopmsie pabomoi

N3mepenre 0OTHOCUTENBHOM BIaXKHOCTH BO3TyXa.

Paznen 4. DiekTpoaAuHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpu3anus Tel. OJEKTpUYecKuil 3apsiA. JlBa BuJa BIEKTPUUECKUX
3apsiioB. [IpOBOMHMKHU, IUAJEKTPUKHA U TMOJYHIPOBOJHUKU. 3aKOH COXpaHEHUS
3JIEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaoB. 3akoH Kynona. TodeuHbli 3eKTpUUYECKuil 3apsi.
DnekTpudeckoe noiie. Hanpssk€HHOCTD 3ieKTpuueckoro notid. [Ipunuun



CYyHEPHO3ULHNN INEKTPUYECKUX Toser. JIMHNKM HanpsHyKEHHOCTH AJIEKTPUYECKOTO
HOJISL.

PaGoTa cun anekTpocrarnyeckoro nojist. [loreniman. Pa3zHOCTh MOTEHITHATIOB.
IIpOBOOHMKM M AUDIIEKTPUKU B IIIEKTPOCTATHYECKOM IOJie. JIMdseKkTpuyeckas
POHUIIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DIeKTpoEMKOCTh MJIIOCKOT0 KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoWCTBA W NPAKTHUYECKOE IPUMEHEHHE: HIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATUYECKas 3allluTa, 3a3eMJICHUE DIIEKTPOIPUOOPOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMopencTBre HANEKTPU30BAHHBIX TEIT.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B IIEKTPOCTATUYECKOM I10JIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  BJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOIAAH
IJJACTUH, PACCTOSHUSA MEXKAY HUMU U TUDJIEKTPUUECKON IMPOHUIIAEMOCTH.

OHeprus 3apsLKEHHOIO KOHJIEHCATOopA.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomuwl

N3mepeHne 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. llocmoannwtit 21ekmpuueckuii mok. Toxu é paznuunsix cpeoax

ONEKTPpUYECKU TOK. YCIOBUS CYIIECTBOBAHMUS SJEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. [locTossHHBIHM TOK.

Hanpspxkenue. 3akon Oma [u1s1 yyacTKa LEMH.

DJIEKTPUYECKOE COMPOTHUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
ITocnenoBarenbHOE, MapAILIEIBHOE, CMELIAHHOE COSAMHEHNE ITPOBOHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MormHOCT
AIEKTPUYECKOTO TOKA.

DIIEKTPOJIBUKYIIAsl CUjla U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3akoH Oma Jij1s1 TOJTHOM (3aMKHYTOM ) AieKTprudeckoi 1enu. KopoTkoe 3aMblikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONIPOTHUBJIEHUSI METAIIOB OT TeEMITEpaTypbl. CBEpXIPOBOIUMOCTb.

OnexkTpudecKknii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas 151 IIpUMECHAs IIPOBOJIUMOCTD
noJIynpoBoIHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoaHUKOBBIE TPUOOPHI.

DONeKTpUYeCKuid TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOJIUTAYECKAS AUCCOIUALINS. DIEKTPOIIH3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATEIIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP,
BOJITMETP, PEOCTaT, HMCTOYHHKU TOKa, SJIEKTPOHArpeBaTelbHbIE TMPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBIN JHOJ,
TEPMUCTOPBI U (POTOPEZUCTOPHI, OTYIIPOBOIHUKOBBIN U0/, FaIbBaHHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKa M HalPSIKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS HUIUHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
IUTOLIAJU TONIEPEYHOr0 CEUCHUS U MaTepuaa.

CMeliaHHOEe COeTMHEHNE TPOBOJHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABHXKYIIEH cwibl. KoOpoTkoe 3ambIKaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJLIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE BIEKTPOJIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXaA.

OHOCTOPOHHSISI TPOBOIUMOCTD THO/IA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

M3ydeHne cMenaHHOIrO COEUHEHNs PE3UCTOPOB.

M3mepeHne 3JIEKTPOABUKYILIEH CHUJIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

HaoGmronenne amexkTpoiusa.

MexnpeaMeTHbIe CBSA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce ocyliecTBIs€TCS ¢
Y4ETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMHM MAaTE€MaTHKH,
OMOJIOTHUH, XUMHUH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBbIE C M3YYEHHEM METOJOB HAYyYHOTO
MO3HAHUS: SIBJICHUWE, HAy4YHbIM (haKT, TUIOTE3a, (pU3HUecKas BEJIMYMHA, 3aKOH,
Teopusi, HaOIIOIEHNE, SKCIIEPUMEHT, MOAEIMPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHUH, InHelHas QpyHKuMs, napadona,
runepOona, ux rpa@ukd U CBOMCTBA, TPUTOHOMETPUUECKHE (PYHKIMU: CHUHYC,
KOCHHYC, TAaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMHA Ha OCH KOOPAUHAT, CJI0KEHHE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupoje, Auddysusi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHM3MOB (BUIbI TEILIONEpENayH, TEIIOBOE PABHOBECHE),
ANEKTPUYECKUE SBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEIECTBA, MOJISIPHAs Macca, TEIUVIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEN U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIMTUYECKAS IUCCOLMALINS,
raJbBaHMKA.

I'eoepaghus: BAaXXHOCTH BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABMXKEHHUH C HCIIONb30BAHHMEM MEXAHHU3MOB,
y4€T TpEHUSA B TEXHUKE, IOALIMIIHUKYU, WCIOJB30BAHUE 3aKOHA COXPaHECHMS
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JpYrue), ABUTATENIb BHYTPEHHETO
CropaHus, napoBas TypOuHa, OBITOBOI XOJIOJAUIBHUK, KOHAUIIMOHED, TEXHOJIOTUN
IIOJIyYEHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YHUCJIC HAHOMATEpPUAIOB, W
HAaHOTEXHOJOTMH, 3JIEKTPOCTaTUYECKasl 3alluTa, 3a3€MJICHUE 3JIEKTPOIpHuOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHbBIC puOOpHI,
ANEKTPOOCBETUTEbHBIE MPUOOPHI, raJbBAHUKA.

11 KJIACC

Pa3zneu 4. DiiekTpoauHAMHUKA

Tema 3. Macnummnoe none. IneKmpomazHUMHAA UHOYKYUS

[ToctostHHBIE ~ MarHUTHL.  B3anMOJENCTBHE  MOCTOSHHBIX MAarHuTOB.
MarautHoe mnose. Bektop MarHuTHOW WHAYKUMU. [lpuHIMN cynepno3unuu
MAarHuTHBIX MOJied. JIMHMM MarHUTHOM MHAYKUMU. KapThHA NWMHWNA MarHUTHOU
WHIYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOe T1OJIe TPOBOJHMKA C TOKOM. KapThHa JnMHWAN WHIYKIUU
MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOrO ITPOBOJHHMKA M 3aMKHYTOT'O KOJIBLIEBOIO
MPOBOJHMKA, KATYIIKUA ¢ TOKOM. OnbIT DpcTena. BzanmoaeiicTBue npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, e€ Mo1yJIb U HallpaBJICHHE.

Cuna Jlopenua, e€ MOaysib U HaIIpaBJICHUE. [[BUKEHUE 3apSKEHHON YaCTHUILIBI
B OJJHOPOJHOM MarHuTHOM 1oJje. PaGota cunsel JlopeHa.

SIBieHue DNEKTPOMAarHUTHOW MHAYKUMHA. [IOTOK BEKTOpa MarHUTHOM
WHAYKUAW. OJEKTPOJABHKYIIAs CUJIa HHAYKIWU. 3aKOH SJICKTPOMArHUTHOMN
nHaykuuu Papanes.

BuxpeBoe »snekTpuueckoe Imosie. DIJEKTPOJIBHXKYIAs CUJla HHAYKIUUA B
MIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh. SIBIIEHME CAMOMHIYKIMHU. OJIEKTPOABWXKYILAs  CHUJA
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHudeckue yCTpOMCTBA W MNPAKTHYECKOE NPUMEHEHUE: ITOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTBI, JJEKTPOJBUIrATENb, YCKOPUTEIU SIEMEHTAPHBIX
YacTHUL, UHIAYKIIMOHHAS TIEYb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIuHUY MHAYKIMY MarHATHOTO TOJISL.

B3aumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SBneHuE 3JIEKTPOMAarHUTHOW WHIYKIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBIXKYIIEH CHIIBI MHIYKLUHUHA OT CKOPOCTH M3MEHEHHS
MarHUTHOTO MOTOKA.

SIBneHue CaMOMHIYKIIUH.

Yuenuueckuu sxcnepumenm, nabopamoprvie padomoi

M3y4yeHne MarHuTHOTO ITOJISI KATYIIKH C TOKOM.

HccnenoBanne 1eCTBHS MOCTOSSHHOTO MarHUTA Ha PaMKY C TOKOM.

HccnenoBanuve sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKIUU.

Pa3nen 5. Koste6anust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHule Koiedanus

KonebGarenbHas  cucrema. CBOOOAHBIE  MEXaHHYECKHE  KojeOaHUS.
INapmonnyeckue konebanus. Ilepuoxa, wactora, amruTyna U Qasza KojaeOaHHIA.
[IpyXuHHBIA MasATHUK. MareMaTUYECKUN MAasTHUK. YPaBHEHHUE TapMOHUYECKHUX
konebanuii. [IpeBpanieHue s3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJICOAHUS B
UJCATHPHOM KOJIOATEIIbHOM KOHTYype. AHAIOTHS MEXIy MEXaHUYeCKUMU U
ANEKTPOMATHUTHBIMU KosieOaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHHUS
SHEPTUHU B UJC€ATBHOM KOJIE0ATEIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaromux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kosiebanus. Pesonanc. BeiHyX/1€HHBIE 3JIEeKTPOMarHUTHbIE KOJeOaHuUs.

[lepemennbiii TOK. CUHYCOMAQIBbHBIM TEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKAa. AMIUIUTYJHOE M JCHCTBYIOLIEE 3HAYEHUE CHJIbBI TOKa H
HaIpPsHDKCHUS.

Tpanchopmarop. IIpousBoacTBo, nepeaadya U MOTpedICHUE ANEKTPUUECKOM
SHEPIrUU. DKOJIOTMYECKUE PUCKHU MPHU MPOU3BOACTBE AIEKTposHepruu. KymbTypa
WCIIOJI30BAHUS IEKTPOIHEPTHH B IOBCETHEBHOM KU3HHU.

TexHndeckrue yCTpOMCTBA M IPAKTUYECKOE MNPUMEHEHUE: BJIEKTPUYECKUU
3BOHOK, F€HEPATOp MEPEMEHHOTO TOKA, JMHUU JIEKTpoInepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoJieOaTeIbHOU CUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKUI MAsSTHHK).



Hab6nronenue 3aTyxarmmx KoJaecOaHmii.

HccnenoBanue cBONCTB BIHYXICHHBIX KOJIeOaHUH.

HaOnronenue pezoHanca.

CB0oOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSXKEHUSI OT BPEMEHU) st
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHaHC mnpu MOCHENOBATENILHOM COEIMHEHHHM PE3UCTOpa, KAaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb JTMHUH 3JEKTPOonepeadH.

Yyenuueckuii sxcnepumenm, nabopamopHwvie pabomwl

HccnenoBanue 3aBUCMMOCTH MEpHOJa MaJbIX KoJieOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanre nepeMeHHOr0 TOKa B LIEMU U3 MOCIEA0BATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U pE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbBLE 80TTHbI

Mexannueckue BOJHBI, yciaoBus pacrpocTpanHeHus. Ilepuon. CkopocTh
pacripocTpaHeHuss W JJuHa BOJIHBL. [lomepeuHble ¥ TPOJOJIBHBIE BOJIHBI.
WNuTtepdepenuus u nuPppakuuss MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIYYCHUS IJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anektpomarautHoi BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MpeJIOMJICHUE, MOospu3anus, Audpakius,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JeKTPOMarHUTHBIX BOJH. [[puMeHEHuEe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBsI3U U TelleBUAeHUA. Pagronokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YyJIBTPA3BYKOBasi JWAarHOCTUKAa B TEXHUKE W MEIUILIUHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHA, TesiedoH, CBY-neus.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTPaHEHNE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Komne06mromeecs Te10 Kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBsi3M rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYION U
4acTOTOM KOJIeOaHUI.



HccnenoBane  CBOMCTB — DJEKTPOMATHUTHBIX — BOJIH: OTpak€HUE,
pesioMJIeHUE, Mospu3anus, Audpaxius, uHTephepeHIIus.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonuHElHHOE pacnpoCTpaHEHHE CBETa B
omHOpoaHOM cpene. JIyu cBera. ToueuHbIi HCTOYHHK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o00pakeHui B
IJIOCKOM 3€pKaJle.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTeb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIi yroa MOJHOTO
BHYTPEHHETO OTPAKECHHUS.

Jucnepcus ceera. CloxHBbI cocTa 6enoro ceera. L{Ber.

Cobupartouiye u paccenBaroue JuH3bl. ToHKast auH3a. POKYyCHOEpACCTOSTHUE
Y ONTHYECKasl cuja TOHKOW JMH3bL. [locTpoeHne n3o0paxkeHnii B cOOMparomux u
pacceuBaromMX JuH3aX. PopMysia TOHKOU JIMH3BL. Y BEITUYECHHE, 1aBAEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUECKON ONITHUKHU.

BonnoBas ontuka. WHrepdepenuus cBera. KorepeHTHble HCTOYHHKH.
VY caoBus HaOIIOAEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHOWKAPTUHE
OT JIBYX CHH(a3HbIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakauss cBera. [udpakumonnass pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAaKCUMyMOB IIpM TMAaJ€HUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(DPaKIUOHHYIO PEIIETKY.

[lonspuzamnus ceera.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyINa,
doToamnmapar, TPOEKIIMOHHBINA armapaT, MHKPOCKOIN, TEJIECKOIM, BOJOKOHHAsS
ONTHKA, TU(PPAKITMOHHAS PEHIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMOJIMHEHOE PACHpPOCTPAHEHHUE, OTPAKEHUE U TPEJIOMIICHHE CBETA.
OnTtuyeckue mpuodOpHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanre cBOMCTB U300paKeHUH B JIMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpakmum ceeta.

Habmroienne nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ TOMOIIBIO TPU3MBI.

[Toy4yenue ciexkTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEIIETKY.

HabGnronenue nonsipu3anuu CBeTa.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol



N3mMepenue nokasaresns nOpesoMIEHUs CTEKIa.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI crIeNMAIbHON TEOPUH OTHOCUTEIBLHOCTH
[ paHUIBI TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. [[oCcTymaTe! crienuanbHON
TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOAYJSL CKOPOCTH CBETA B BAKYYyME,
IPUHIUI OTHOCUTENBHOCTH DWHINTEHHA.
OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpPAICHHE
JUIAHBI.
OHeprus U UMITYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs3b MacChl C JHEPrUEH U UMITYJIbCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHS
TIOKOSI.

Pa3znen /. KBantoBas pusznka
Tema 1. dnemenmul K6anmo6oi ONMUKU
®otonsl. opmyna [Inanka cBsi3u 3HEprur GOTOHA C €r0 YACTOTOU. DHEPrus
U UMITyJIbC (POTOHA.
OtkpeiTre u uccnenoBanue Gorordpdexra. Onwitel A. I'. CrosneroBa. 3aKOHBI

dotosdpdexra. YpaBuenue DuHmTeitHa 11 poTodpdexra. «KpacHass rpanuna»
dboTorddexra.

JHaBnenne cBera. OnbiThl I1. H. JleGenena.

XHUMHUYECKOE EUCTBUE CBETA.

TexHuueckue yCTPONCTBA M MPAKTHUYECKOE MPUMEHEHHE: (HDOTOIIIEMEHT,
(doTomaTUMK, CoTHEYHAas Oarapesi, CBETOAHO/I.

Jlemoncmpayuu

®oTod(deKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeNTHET0 (hoToddekra.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -4acTHII.
Ilmanerapuas mogxens aroma. Ilocrymarsl bopa. M3inyueHwe u mornouieHue
(GOTOHOB mMpU Mepexoje aToMa C OAHOTO YpPOBHSA 3HEPruuM Ha Apyrou. Buawl
criekTpoB. CIIEKTp YPOBHEW 3HEPTUMU aTOMa BOJOPOIA.

BosiHoBBIE cBoMicTBa yacTull. Bonnsl e bpoitnsa. KopnyckynsipHo-BoTHOBOM
IyaJIU3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHH4ecKkrue yCTPOMCTBA M NPAKTUYECKOE IPUMEHCHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

OnpeneneHue JJIMHBI BOJHBI JIa3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamopHwie pabomwl

Habnronenue TMHeHyaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pezepdopia o onpeneneHunto cocraBa paiuoaKTUBHOTO
usnyuenus.  CBoiictBa  anbda-,  Oeta-, raMMa-u3iaydeHus.  BriusHue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTraHU3MBI.

OtkpeiTHE NpOoTOHAa U HelTpoHa. HykionHnas mopens snpa I'eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sjapa. M30Torsl.

Anbda-pacnaa. ONEKTPOHHBIA M MO3UTPOHHBIA Oera-pacnan. [amma-
M3JIy4eHne. 3aKOH palMOaKTUBHOIO pacnaja.

DHeprus CBA3U HYKJIOHOB B sAjipe. SnepHble cuibl. Jledekt Macchl sapa.

Snepneie peakuuu. [lenenue u cuHTE3 AIEP.

SAnepusiii peaktop. Tepmosinepubiii cunte3. [IpobiemMbl U EPCIEKTUBEI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACIIEKTHI IIEPHONU SHEPTETHUKHU.

DneMeHTapHble YacTULlbl. OTKPBITUE MO3UTPOHA.

MeTonbl HAOMIOIEHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YaCTHII.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3NUYecKoi KapTUHBI MUPA.

TexHUYeCcKHe yCTpOMCTBA U MPAKTUYECKOE NTPUMEHEHHUE: TO3UMETP, KaMepa
Buiibcona, simepHbIii peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3nesn 8. DyieMeHTbI aCTPOHOMUM U ACTPOPUZUKHU

Otansl pa3BuTHs acTpoHoMuu. [IpukiIagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé3maHoro nHeba. Co3Be3mus, SpKHe 3BE3NBI, IUIAHETHI, UX BHUIUMOE
JIBIDKCHHE.

ComnHeuHnas cucrTema.

Connne. ConHeuyHas akTHMBHOCTh. Mcrounuk »sHepruum CoJsiHIIA W 3BE3L.
3BE31bI, X OCHOBHBIC XApPaKTEPUCTHKU. [[rarpamma «CHEKTpaJbHBIM KJacC —
CBETUMOCTB». 3BE3MbI TJIABHOM IIOCJIEIOBATSIBHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTB» JJIsl 3BE3]1 TJIABHOM MOCJEeN0BaTEIbHOCTH. BHYTpeHHEe cTpoeHue



3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUHU U 3Botonuu CoJHLA U
3BE3/. DTanbl )KU3HHU 3BE3I.

Mneunsiii Iyt — Hama I'anaktuka. [lonoxkenune m nBuwxenue ConHLA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. UEpHBIE ABIPHI B Sapax
rajgakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa60671a. Pazoeranue ranakTuk.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3TyYEHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie npo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HabnroneHnus: HeBOOPYKEHHBIM TIJ1a30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPUWIOKEHUH ISl ONPEIENICHUs MOJI0KEHN HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE cO3Be31us CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Hab6mronenus B Teneckon Jlynsl, ianer, Mieunoro I[lyTu.

Oo0o01maromiee NOBTOPEHUE

Ponp Qu3uku ©U acTpOHOMHM B HSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax AesTEIbHOCTH YEJIOBEKA, pOJib U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOW Hay4HOW KapTHUHE MUpa, pOJib PUINUECKONU TEOPHU
B (hopMHpOBaHUM IPEACTABICHUN O (PU3NUECKON KapTUHE MUPA, MECTO (PUZUUYECKOM
KapTUHBI MHUpa B O0mIEM Py COBPEMEHHBIX E€CTECTBEHHO-HAyYHBIX
MPEJICTAaBICHUIN O IPUPOJIE.

MesxknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usnuku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsieTCs C
y4ETOM COZAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypCaMM MaTeMaTUKH,
OMOJIOTHUH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAYYHOIO
MO3HAHUS: SIBJICHUWE, HAy4YHBIM (haKT, TUIOTE3a, (U3NUecKas BEJIMYMHA, 3aKOH,
TEOpHsl, HAOIIOACHUE, SKCIIEPUMEHT, MOAECIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CUCTEMBl YPAaBHEHUN, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKLIMM HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
IPOU3BOJHBIE D3JIEMEHTAPHBIX (QYHKIUH, MPU3HAKU TMOJ00US TPEYroJbHUKOB,
ompeIeNICHHE TUIOMIAAU TUIOCKUX GUryp u oobeémMa Tel.

bBuonocus: snektpuyeckue SBICHUS B JKMBOW NpUpoOJe, KoJjebaTeabHbIe
JBUXEHUS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOU IPUPOAE, NCUCTBUE
paauanyy Ha )KMBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAIUIMYECKAS CTPYKTypa TBEPABIX
TEJ, MEXaHU3MbI 00Pa30BaHUs KPUCTAITMYECKON PEIETKY, CIEKTPATbHBIA aHATH3.



l'eoepaghus: MarHUTHBIE TIOJTFOCA 3€MITH, 3QJI€KHA MAaTHUTHBIX Py, OoTOCHEMKA
36MHOM TOBEPXHOCTH, MPE/ICKA3aHUE 3EMIIETPSICEHUM.

Texnonoeus: JNWHUU BJIEKTPOIEpPENady, TEHEpaTop MEPEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS TM€4Yb, pajap, PaauONpPUEMHUK, TEJIEBU30P,
anteHHa, tenedoH, CBY-neub, MpOEKIMOHHBINA amnmapaT, BOJOKOHHAs OITHKA,
coJIHeyHas OaTapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Pu3nka» Ha YpPOBHE CpeaHEro oOIlero
obOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIICUHUTh JOCTHXKECHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS Y4eOHOro mpeamera «OU3nKa» JOJMKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTU, CHUCTEMOM I[E€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOCXKIEHUW, COOTBETCTBYIOIINX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHMCKOrOo OOIECTBA, PACUIMPEHUE >KU3HEHHOTO
OIbITAa U OIbITA JIEITEIBHOCTH B MPOLIECCE Peajr3alli OCHOBHBIX HAIIPaBJICHUU
BOCIIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTH IPAkKAAHCKOU MO3UIIUU 00YUAIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEUYETIOBEUYECKUX  T'YMAaHHCTHYECKUX U
JEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEpPECAX TIPaXKAaHCKOTO
o011ecTBa, y4aCTBOBATh B CAMOYNPABICHUH B 00pa30BaTEIbHONW OpraHU3allkH;

YMEHUE B3aUMOJEHCTBOBATH C COMAIIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
uX QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATENBHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHHUS:

c(hOpMHUPOBAHHOCTH POCCUNCKOU rpak1aHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA,;

IIECHHOCTHOE OTHOIICHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHUNCKHX YUEHBIX B 00J1aCTH (PU3MKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS :

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHNS,

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHUCIIC B
NEATEIbHOCTU YYEHOI0;

OCO3HAaHME JTUYHOTO BKJIa/a B MOCTPOEHUE YCTOMYMBOTO OYyAYIIEro;



4) 3¢TeTHYECKOro BOCIIUTAHMS
9CTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYast 3CTETHKY HAyYHOIO TBOPYECTBA,
IPUCYIIETO (PU3MUECKOM HAYKE;

5) TpyA0BOr0o BOCIIUTAHUSI:

UHTEpPEC K pa3iuuHbIM cdepam NpodecCHOHATBLHON N1eITeIbHOCTH, B TOM
YHCJI€ CBSA3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynymel mpodecCuu 1 peaan30BbIBaTh COOCTBCHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTBh ¥ CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(GU3UKY HA TPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rHYecKOro BOCITUTAHMS:

c(OPMUPOBAHHOCTH JKOJIOTUYECKON KYJIbTYphl, OCO3HAHHE TJI00ATBHOTO
XapakTepa dKOJOTHIECKUX MPOoOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JEUCTBUN B OKPYXKAIOIIEH Cpelie HA OCHOBE
3HAHUSA LEJIEd YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacIiipeHne OIbITa JAEATEeIPHOCTH SKOJOTHYECKONW HaIMpaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAaHUH 110 PU3UKE;

7) HEeHHOCTH HAYYHOTO MO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAaHWE I[IEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTH B TpOIECcCe
U3y4eHUs PU3NKU OCYIIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO AESITEIbHOCTD
WHIUBUYaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE eiicTBHS
ba3oBble JJornuyeckue aelcTBUA:
CaMOCTOSITeIbHO  (DOPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LEIN ACATEIBHOCTH, 3aJaBaTh MApaMETPbl U KPUTEPUU HX
JIOCTYDKCHHUS;
BBISIBJIITH  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarpiBaTh IJIaH PEIICHUs] MPOOJIEMbI C YYETOM aHalv3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEeJISIM, OLIEHUBATh PUCKH MTOCIICICTBUM JESITEIIbHOCTH;
KOOPAUHUPOBATh M  BBHIMIOJHATH PpabOTy B  YCIOBUSIX  PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOCHCTBHUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE MPU PEIICHUH KU3HECHHBIX TPOOJIEM.
Ba3oBrnle ucciienoBarejbcKkHe 1eMCTBYA.
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KIIFOUEBBIMU MTOHATUSAMHU U METOAAMHU



(puznyecKoil HayKu;

BJIAJI€Th HaBbIKAMU y4€OHO-UCCIIEIOBATEIBCKON U MPOEKTHON AESATEIBHOCTU
B 00J1acT (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOUCKY
METOJIOB pelIeHUsl 3aJad (PU3NYECKOTro COAEpKaHUs, NMPUMEHEHUIO PA3IUUHBIX
METOJIOB IMO3HAHUS;

BIAJCTh BHUJAMH JEATEIBHOCTH [0 TMOJYYEHUIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETAllUM, TMPEOOPA30BAHUI0 W MPUMEHEHHIO B PA3IUYHBIX YYEOHBIX
CUTYaIUsX, B TOM YHCIIE IPU CO3AaHUU YU€OHBIX MPOEKTOB B 00JACTH (PU3UKU;

BBISIBIISAITb TIPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyalM3UpoOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PellIeHUs], HAaXOAUTh apTYMEHTHI JUIsl J0Ka3aTeIbCTBA CBOMX
YTBEPKACHHM, 3aJaBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAIM3UPOBAaTh TOJYYCHHBIE B XOJE€ pCEHICHUS 3a7adyd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIOBUSIX;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTENIbHOM
JESITEIbHOCTH, B TOM YHCIIE TIPY U3YYEeHUU (QU3HKH;

JaBaTh OIIEHKY HOBBIM CHUTYallUsSIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;,

yMETh TIEPEHOCUTh 3HaHUA TO0 (U3MKE B MPAKTUYECKYIO 0OIacTh
KHU3HEACSITEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHbIE TOAXO0AbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI M 3a/1a4H, JOMYCKAIOLIUE alIbTEPHATUBHBIC PEIICHUS.

Pabora c undgopmanmeii:

BJIa/IETh HaBBIKAMH IMOJY4Y€HHUS MH(OPMaLUU (PU3NYECKOTO COAEPKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBJISATh IOUCK, aHaJu3,
CUCTEeMATHU3alMI0 W WHTEpHIpeTanuio HHpOpMauu pa3IudHBIX BUIOB U (opm
Mpe/ICTaBICHHUS,

OLIEHUBATh JIOCTOBEPHOCTh HH(POPMAIUY;

UCTIONB30BaTh  CpeACTBa MH(MDOPMALMOHHBIX H  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMH B PEUICHUM KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3a/1a4 C COOI0JICHUEM TPEOOBAHUM YPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX M 3TUYECKUX HOPM, HOPM HWHGOPMAIMOHHON
0e30I1acHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJEp’KaHUs B pazIUYHbIX (opmarax c
y4€TOM HazHayeHHs] HHPOPMAIIMU U LIEJIEBOU ayJUTOPHH, BBIOUPAsi ONTUMAIbHYIO
(opMy mpencTaBIeHUs U BU3yaIU3aliu.

KoMMyHuMKaTHBHBIC YHHBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBHSA:
OCYILECTBIISAThH O0IIEHNE HA ypOKaX (PM3UKHU U BO BHE-YPOUHOU JAEeSTENIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd ©  CMsT4aTh
KOH()JIMKTHI;

pa3BEPHYTO U JIOTHYHO H3JIaraThb CBOIO TOYKY 3PEHHS C HCIOJIb30BAaHHEM
S3BIKOBBIX CPEJICTB;

MOHMMATh W HCIIOJIB30BAaTh MPEHMYIIECTBA KOMaHIHOW M WHIWBUIYaTbHOU
paboTHI;

BBIOMpaTh TEMATHKYy W METOJBI COBMECTHBIX NEHCTBHH C Y4ETOM O0OmInX
HMHTEPECOB M BO3MOXKHOCTEH Ka)I0TO YJieHa KOJUICKTHBA,;

OPUHUMATh 1M COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAWHHUPOBATh JEHUCTBUS MO €€ IOCTIKEHHUIO: COCTaBIATh IUTAH JEHCTBUM,
pactlpeneNniaTh poid C y4ETOM MHEHUH YYacTHUKOB, OOCYXJAaTh pe3yJIbTaThl
COBMECTHOU padoThI;

OLIEHMBATh KA4€CTBO CBOETO BKJIA/1a U KAK/IOTO YUaCTHUKA KOMAH Il B OOIINIA
pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TMPOEKThI, OLEHUBAaTh HJEH C I[O3ULIUU HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TIOBEIEHHWE B Pa3IUYHBIX
CUTYaIUsX, IPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, OBITH MHUIIMATUBHBIM.

PeryisiTuBHBIE YHUBepCcaJbHbIe y4eOHbIe 1eiicCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJIATH MO3HABATENIbHYIO JI€ATEIbHOCTh B 00JacTH
GU3NKK W aCTPOHOMHUHU, BBIABIATH MPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOATENIbHO COCTaBJIATh IJIAH PEUIEHUS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, IU1aH BBINOJHEHUS MPAKTHYECKOU paboThl ¢ YYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacipsATh paMKU y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX HPEINOuYTEHUI;

JienaThb OCO3HAaHHBIM BBIOOP, apryMEHTUPOBaTh €ro, Oparh Ha ceds
OTBETCTBEHHOCTb 3a pelieHue;

OLICHMBATh MPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMH B 00JacTh
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYpPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIBLHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalusIM, BHOCUTb KOPPEKTHUBBI B AESTEIbHOCTb,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJaJ€Th HABBIKAMU  [IO3HABAaTEJIbHOM  peQUIeKCMM  Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIbHBIX IPOLIECCOB, WX PE3YJIBTATOB U
OCHOBaHUM;



WCITIOJIB30BaTh MPUEMBI pedIeKCHH I OIEHKH CHUTYaIlid, BEIOOpA BEPHOTO
pelIeHMUS;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO NMPHHUMATh PEIICHHS IO WX
CHUKEHUIO;

NpUHUMATh MOTHBBI W apryMEHTHl APYrUX IMpU aHaIM3e pe3yibTaToB
NEeSITebHOCTH;

MPUHUMATh ceOsl, MIOHUMAsi CBOM HEJAOCTATKH U IOCTOUHCTBA,

NpPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TMPU aHaIW3e pPe3yabTaToB
NEeSITENBHOCTH;

MPU3HABATH CBOE MIPABO U MPABO JAPYTUX HA OLIUOKHU.

B mponecce nocTHKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOrPaMMBbl
no ¢usuke sl YpOBHS CpeAHEro oOmiero oOpa3oBaHus y OOyYarommxcs
COBEPIICHCTBYETCS HYMOIIMOHATBHBIHI WHTEIJICKT, TIPEATOIar AFOIIHIA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMSl, BKIIFOUAIOIIETO CTOCOOHOCTh TOHUMATh CBOE AYMOIIMOHAIILHOE
COCTOSIHHME, BUJIETh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOIIMOHAILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJMPOBAHUS, BKIIFOYAIOIIETO CaMOKOHTPOJIb, YMEHHE TPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHUE, CIIOCOOHOCTh aJalTHPOBATHCA K
AMOITMOHAJILHBIM U3MEHEHUSIM U MPOSIBISTH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKIIOYAIONICH CTpEMJICHHUE K JOCTHKEHUIO IENTA U
yCcrexy, ONTUMH3M, WHHIIMATHBHOCTH, YMEHHE MEWCTBOBATh HCXOJNS W3 CBOUX
BO3MOXKHOCTEH;

IMMATHH, BKIIOYAIONIEH CTOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAOIIHNX CITOCOOHOCTh BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K xoniry o0yuenus B 10 kiacce mpenMeTHbie pe3yabTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y 0OYUAIOIINUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3MKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKHU HU
TE€XHOJIOTUH, B IPAKTUYECKOU IESITEITbHOCTH JIIOJIEN;

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (DU3NYECKUX MOJICIICH:
MaTepuagbHas TOUKa, MHepLUHUalbHas CUCTEMa OTCUYETa, aOCONMIOTHO TBEPIOE TEJIO,
UJICAIbHBIN Ta3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEN, TOUCUHBIN
ANEKTPUYUECKUH 3apsij] MpU PEIICHUH PU3NYECKUX 3a]1ay;



pacro3HaBaTh (pU3MUECKHe SIBICHUS (IPOIECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJIIPHO-KUHETHUYECKON TEOPUH CTPOCHUS BELIECTBA U
JIEKTPOAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKCHUE,
cBOOO/IHOE MaJCHUE TEJI, IBUKEHUE 0 OKPYKHOCTH, MHEPILMs, B3aUMOJAECHCTBHE
ten, nuddysus, OpOyHOBCKOE IBIKEHUE, CTPOCHHE KHUAKOCTEH W TBEPABIX Tell,
M3MEHEHUE 00bEMa TeN MpU HArpeBaHWM (OXJAXICHHH), TEIIOBOE pAaBHOBECHE,
UCIIApEHUE, KOHACHCAlMs, IUIABICHUE, KPUCTAIIU3ALUA, KHUIICHHUE, BIAXKHOCTD
BO3/lyXa, IOBBIIICHUE JABJICHKs Ia3a IPU €r0 HAarpeBaHWM B 3aKPBITOM COCYZE,
CBs3b MEXIY IIapamMeTpaMH COCTOSIHUS ra3a B U30IIpolieccax, dJIEKTpU3anus Tell,
B3aMMO/JICHCTBUE 3aPsAJIOB;

OIKCHIBATh MEXAHWYECKOE JIBUKEHUE, HCMOJIb3Ysl (PU3NYECKUE BEIMYMHBI:
KOOpJMHATa, IIyTh, MEPEMEIICHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHIIa,
HMMITYJIbC T€JIa, KHHETHYECKasl dHEPTrus, IMOTCHIMANIbHAS JHEPTUs, MEXAHUYECKAs
paboTa, MexaHMYecKas MOILHOCTb, IPH ONUCAHUM TPABUIbHO TPAKTOBATh
(U3NYECKUIl CMBICH HCIHOJIb3YEMBIX BEIMUYMH, UX OOO3HAUYEHHS U EIUHULBL,
HaxoJUTh ()OPMYJIbl, CBA3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYUHY C JAPYTHUMH
BEJINYNHAMU;

ONMCBHIBATh M3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SIBJIICHUA,
UCTONb3ysl (U3MYECKHE BEJIMYMHBI: [JaBJICHHME Tra3za, TeMIEeparypa, CpeaHss
KMHETUYECKask DHEPIus XaOTUYECKOr0 JIBWKEHHUSA MOJIEKYJ, CPEAHEKBaIpaTUYHas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHsSI dHeprus, padbora rasa,
KOA(PUIIMEHT MOJE3HOro MACMCTBUS TEIUIOBOIO JBUTATENS; IPU OMNHCAHUU
OPaBWJIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCIHOJIb3YEMBIX BEJIMYUH, UX
0003HAaUEeHHUS W €IMWHUIBI, HAXOAUTHh (HOPMYIbI, CBS3bIBAIONINE JaHHYIO
(pU3HYECKYIO BEJIMUMHY C IPYTUMU BETMUMHAM;

ONMCBHIBATh U3YYEHHBIEC AIIEKTPUUECKUE CBOWCTBA BEILIECTBA U DJIEKTPUYECKUE
ABJICHHS! (ITPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEIIMYMHBI: AJIEKTPUUECKUN 3apsf,
ANEKTPUYECKOE TOJIE, HAPSHKEHHOCTD MOJIS, MOTEHIMAN, Pa3HOCTh MMOTEHIHAJIOB;
Py ONHCAHUM TPaBUIBHO TPAKTOBATh (U3MUECKUH CMBICI HCHOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHHs] M EIUHUIIbI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOLIHE
JaHHYIO (PU3UUECKYIO BETUUYUHY C JPYTMMH BETMUMHAMU;

aHANM3UPOBaTh (PU3MYECKHE MPOLECCHl U SABJICHMS, UCTOIb3YS (HU3UUECKUE
3aKOHBI U NIPUHIMIIBL: 3aKOH BceMupHOro Tarorenus, I, II u III 3akonsr HeroToHA,
3aKOH COXpPAaHEHMS MEXAaHWYECKOW OHEPIuM, 3aKOH COXPAaHEHUS HMIIYJIbCa,
IPUHLMN CYNEPHNO3ULHUM CHWJI, IPUHLUI DPABHOIIPABHUS HHEPLUHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOEHHUs BELIECTBA, TIa30BBIC
3aKOHBI, CBA3b CPEIHEN KMHETHUYECKON YHEPTUM TEIUIOBOTO ABUKEHHS MOJIEKYI C
a0COJIFOTHOUM TemIepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsaaa, 3akoH KysnoHa, py 3TOM pa3indaTrh CIOBECHYIO



(GOopMyTUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUS (TpaHUIIb,
00J1acTH ) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHITUIIBI IEHCTBUS MAIIH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3anyaTh YCIOBHS UX 0€30MacHOr0 MCHOJB30BaHUS B TIOBCEIHEBHOM
KU3HH;

BBITIOJIHATh HKCIIEPUMEHTHI IO HCCIACAOBAHUIO (PU3UUYECKUX SIBJICHUU U
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynrpoBaTh IPoOIEMy/3aaqy U THIIOTE3y YUeOHOTO IKCIIEPUMEHTA, COOMPAThH
YCTaHOBKY M3 MPEI0KEHHOTO 000pY10BaHUS, IPOBOJIUTH OMBIT U (HOPMYIUPOBATH
BBIBOJIBL;

OCYUIIECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEpPEHUsI (U3HUECKUX BEITUYUH, MPU
ATOM BBIOMpaTh ONTHUMANBHBIN CIIOCO0 W3MEPEHHs] W HWCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHHM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (U3NYECKUMHU  BEIMUYMHAMHU  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(uKCcHpOBaTh pe3yIbTAaThl IOJTYYEHHON 3aBUCUMOCTU (PU3NYECKUX BEJIUUMH B BUJIE
TabIuUI ¥ TpaHKOB, ENATh BBIBOJIBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

co0Jro1aTh MpaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM UCCIETIOBAHUI B
pamMKax Y4eOHOTO SKCHEpPUMEHTa, Y4YeOHO-MCCIEAOBATEIbCKOM M IMPOEKTHON
JESITEIbBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JIaOOpaTOPHOTO
000py10BaHUS;

pemiath pacu€THblE 3aJayd C SBHO 33JaHHOW (PU3UYECKOW MOJEINbIO,
UCTIONB3YS (PU3MYecKre 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3aa4n
BBIOMpATh (PU3NYECKYI0 MOJEINb, BBIACIATh (PU3MUECKUE BEIMYUHBI U (HOPMYIIHI,
HEOOXOAUMbIE ISl €€ pEelIeHUs, MPOBOJUTH Pacu€Thl M OLICHUBATh PEaJIbHOCTH
MOJTy4€HHOTO 3HAYCHUS (PU3UUECKON BEITMYUHBL

pelaTh KaueCTBEHHBIE 3aJau: BHICTPAUBATh JIOTUYECKH HEMPOTHBOPEUUBYIO
[ENOYKY PAaCCYXJACHHUI C OMOpPOW Ha HM3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bu3UYCECKHE SIBJICHNUS,

UCIOJb30BaTh  MpPU  pPELIEHUH  y4yeOHBIX  3aJad  COBpPEMEHHbIE
MHGOPMAITMOHHBIE TEXHOJOTHUH JJIs TIOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETAIUH
Y TPEe/ICTaBIICHUs Y4eOHOW U HAYyYHO-TOMYJISIpHON MH(OpPMAIUK, MOJYy4YEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOJIydaeMyto HH(POPMAIIHUIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHUE MPOIIECCOB OKPY’KAIOIIEr0 MUPa, B Pa3BUTUE TEXHUKH
U TEXHOJIOTHUM;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHMS MO (U3MKE B TOBCEIHEBHOM KU3HU
JUIsl obecriedeHus: 6e30MacHOCTH MpU O0palIeHuu ¢ NpUOOpaMHu U TEXHUYECKUMHU



yCTpOMCTBaMH, JIJIsl COXPaHEHUS 3I0POBbS U COOJIOJECHUS HOPM SKOJIOTHYECKOTO
MOBECHUS B OKPYXKAIOIEH Cpejie;

paboTaThb B TpyHIEe C BBHIIOJHEHHEM pPa3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBAaTh pabOTy TPYIIBL, PAIMOHAIBHO pPACTIPEACNATh OOS3aHHOCTH H
IUTAHUPOBATH JIESITEIIbHOCTh B HECTAHAAPTHBIX CUTYAIlMsIX, aJIECKBATHO OIICHUBATH
BKJIaJl K&XKJIOTO M3 YYACTHUKOB I'PYIIIIBI B pEIICHUE pacCMaTpUBAaeMON TPOOIEMBI.

K konity o6yuenus B 11 kiacce rmpeiMeTHbIe Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y 00YUAIOIIMXCS YMEHUH:

JEMOHCTPUPOBATh HAa MpUMEpax pojib U MecTo (U3MKA B (HOPMHPOBAHUU
COBPEMEHHOM Hay4yHOW KapTUHBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKU WU
TEXHOJIOTUN, B MPAKTUUYECKOW IEATEIBHOCTU JIOJEH, IEJIOCTHOCTh M €IMHCTBO
(u3nUecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3yYCHHBIX (DU3UICCKUX MOJCIICH:
TOYEYHBIA AJIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCUHBIA UCTOYHUK CBETA, A/ICpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO fJipa MPHU PEUICHUU (PU3MYECKUX
3ajiay;

pacno3HaBath (U3UYECKHUE SIBICHUS (TIPOLIECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB DJIEKTPOJUHAMHUKN U KBAHTOBOW (DM3HKU: dIEKTPUUECKas IPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aUMOJACICTBHUE
MarHuTOB, DJJIGKTPOMArHUTHasT WHIYKIUSA, JeACTBHE MAarHUTHOTO TIOJis HAa
MIPOBOJHUK C TOKOM W JIBIDKYIIMICS 3apsiji, SJEKTPOMArHUTHBIE KOJICOAHUS U
BOJIHBI, TPSIMOJIMHEWHOE pPaclpOCTPaHEHUE CBETa, OTPAXKEHUE, MPEIOMIICHHE,
uHTepdepentusa, AUGpakus W MONSIpU3alus CBETa, AHUCIEPCHS  CBETa,
dboToanekTpuaeckuii 3pdext (poTodrddhekT), cBeToOBOE AaBieHNE, BOSHUKHOBECHUE
JUHENYaTOro CHEeKTpa aromMa BOAOPOJA, €CTeCTBEHHass W HCKYCCTBEHHas

PaaINOaKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUYECKHE, MArHUTHbBIE,
ONTHYECKHE,  JJIEKTPUYECKYID  IPOBOJUMOCTh  PAa3IUYHBIX  Cpea) U

AJIEKTPOMAarHUTHBIE SIBJICHUS (MPOILECCHI), HCHOJb3ys (DU3MUECKHE BEIMUMHBI:
JJIEKTPUYECKUHN 3apsill, CWJIA TOKA, JIEKTPUUYECKOE HAIPSHKEHUE, JIIEKTPUUYECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIIAs cuila, paboTa TOKa,
WHIYKIHWS MarHUTHOTO TMOJs, cuia Ammnepa, cuia JlopeHua, WHAYKTUBHOCTH
KaTyILIK{, DHEPIUs DJEKTPUYECKOTO M MAarHUTHOTO IIOJIEW, NEpHUOJ M YacToTa
KojeOaHui B KoyieOaTeNbHOM KOHTYpE, 3apsii M CHiIa TOKa B IpoLecce
FapMOHMYECKHUX JJIGKTPOMATrHUTHBIX KoJieOaHHM, (OKycHOEe paccTosHue W
ONTHYECKas CWJa JIMH3bl, PU OMUCAHUU MPABUIBHO TPAKTOBAaTh (PU3MYECKUN
CMBICJI HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EIUHHUIIbI, YKa3bIBATh
(bopMyIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3HUECKYIO BETUINHY C APYTHMH BETHIYNHAMUY;



OMHUCHIBATh H3YUYCHHBIE KBAHTOBBIE SIBJICHHS U IPOILIECCHI, HCIOJIb3Ys
bu3uYeCKre BETUYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI H
4acToTa CBETa, SHEPTUs U UMIYJIbC (POTOHA, IEPHOJ TTOTypaciiajia, YHEPTUsl CBSI3H
aTOMHBIX SiJIep, INPH OINHUCAHUU TPABWIBHO TPaKTOBaTh (PU3HMYECKUA CMBICI
WCIIOJIB3YEMBIX BEJIMYHMH, WX OOO3HAYCHHWS W CIWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONINE JIAHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIIATH 3HAaUCHUE (DU3NUSCKON BEITMYMHBI,

aHAJIU3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SIBICHUSA, UCIOIB3Ys (HU3UYECKHE
3aKOHBI M TIPUHIMUIIBL 3aKOH OMa, 3aKOHBI MOCEIOBATEILHOIO U MapaJLICIbHOTO
COCMHEHUA NPOBOAHUKOB, 3aKOH JlKoyms—JIeHna, 3aKOH 3JIEKTPOMATHUTHOM
MHJIYKIIMH, 3aKOH MPSAMOJIMHEHHOTO PaclpOCTpaHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHHS CBETa, ypaBHEHHE ODWHIITENHHA s (hoTodPdeKra,
3aKOH COXPAaHEHMSI SHEPTrUM, 3aKOH COXPAHEHUSI MMIYJIbCA, 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsija, 3aKOH COXPAaHEHUs] MAacCOBOTO YMCJa, MOCTyaaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpyu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MAaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TpaHMIlbl, OO0JIacTH)
MPUMEHUMOCTH;

ONpPEACsATh HAMPABICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO IOJII TPOBOJHUKA
C TOKOM, cuJIbl AMmniepa u cuiibl Jlopenna;

CTPOUTh W OINHCHIBATh HM300paKEHUE, CO37aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOTHATh AKCHEPUMEHTHI IO UCCIAEAOBAHUIO (PU3UYECKUX SBICHUM U
MPOIIECCOB C HCIOJIb30BAaHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHM: MPU ITOM
dbopmyIupoBaTh MpoodIIeMy/3a1auy U TUIIOTE3y YICOHOTO AKCIIEPUMEHTA, COOUPATh
YCTAHOBKY M3 MPEJIOAKEHHOT0 000pyA0BaHUSI, MPOBOAUTH OMBIT U (HOPMYJIUPOBATH
BBIBO/JIBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO0 H3MEPEHUS M HCIOJIb30BAaTh HM3BECTHBIC
METO/Ibl OLICHKH MMOTPETHOCTEN U3MEPEHUI;

UCCIIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEJIWYHMH C  HUCIOJIb30BaHUEM
OpSMBIX HU3MEPEHUM: MpPU ITOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UUYECKUX BEJIIMYMH B BHUJE TAOJUIl U
rpaduKoB, JAeNaTh BEIBOABI IO pe3yabTaTaM UCCIICIOBAHMUS,

coOJII01aTh MpaBmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HCCICIOBAaHUN B
paMKax y4eOHOTro OKCIEPUMEHTa, Y4YeOHO-MCCIIEIOBATEILCKOW W TMPOCKTHOM
JEATEIbHOCTU C HUCIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
000py10BaHUS;

pemiath pacu€THbIC 3aJayd C SIBHO 3aJaHHON (PU3MUECKON MOJENbIo,
UCTIOB3Ys (PU3UYECKHUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBUS 3a/1auu



BbIOMpATh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUUYMHBI U (DOPMYIIHI,
HeoOXoIuMBbIe JUIg €€ pelleHus, IPOBOJUTh PacuéThl U OLEHHMBATH PEAbHOCTH
MOJYYEHHOTO 3HaYCHHS (PU3NYECKON BEIUYHHBI,

pelaTh Ka4eCTBEHHBIE 3aJ]au: BBICTPAUBATh JJOTHUECKU HEMPOTUBOPEUHBYIO
IETI0UKY PacCyXIEHHH C ONMOpOi Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
buzndecKue SBICHUS;

UCIIONB30BaTh  MPU  pEIIeHWH  yuyeOHBIX  3aJad  COBPEMEHHBIC
MH(GOPMALIMOHHBIE TEXHOJIOTUU JUISI TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U TIPEJICTaBJICHUS Y4eOHOW M HAayYHO-TIOMYJISIpHON MH(OpMAINH, TOTYYSHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATM3UPOBATH MOIy4aeMyto HH(OPMAIIHIO;

OOBSICHATh TPHUHLMIIBI JCHCTBUS MAaIllUH, NOPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuuaTh YCIOBUSA WX 0€30MacCHOTO MCMOIb30BAHUS B MOBCEIHEBHOM
KU3HU;

IPUBOIUTH IPUMEPHI BKJIA/Ia POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO MHUpPA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOU >KHU3HH
Ul o0ecriedeHus: 0€30NacCHOCTH MpU OOpAIEHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTPOMCTBAMH, JUIsI COXPAaHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJOTHYECKOIO
IIOBEJICHUS B OKpPY:KaloIIeH cpene;

paboTaTh B TpYyINIE C BHIIOJHEHUEM pa3IUYHbIX COLMAIBHBIX POJIEH,
IUTAHUPOBAaTh pabOTy TPYIIBL, PaIMOHATBHO paclpeAeisiaTh OOS3aHHOCTH W
TUTAHUPOBATh JCATEIFHOCTh B HECTAHJAPTHBIX CUTYAIlHsIX, aJeKBaTHO OLIEHWBATH
BKJIaJ] K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE PAaCCMAaTPUBAEMON MTPOOIIEMBI.
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10 KUIIACC
KosaunuyecrBo yacos DJIEKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Konrpoabnbie | IlpakTuyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIEe
padoThI padoThI
pecypcbl
Paznen 1. DU3UKA U METO/bI HAYUYHOI'O ITIO3HAHU S
bubnnorexa [JOK
1.1 ®u3uKa ¥ METOAbl HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bubmmoteka [IOK
2.1 K
HHeMaTHIA > https://m.edsoo.ru/7f41bf72
bu6nuorexa [IOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bubmmoteka [IOK
2.3 3aKOHbBI COXPaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro o pasneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpHH https://m.edso0.ru/7f41bf72
but6mmorekxa [{IOK
2 1 1
3 OCHOBBI TEPMOAHHAMHKH 0 https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BELIECTBA. 5 bu6nuorexa IIOK

®da3oBbI€ MEPEXOIbI

https://m.edsoo.ru/7f41bf72
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Hroro no pazueny 24
Paznen 4. 3JIEKTPOANHAMUKA
bubnmoreka [IOK

41 MeKTpOCTaTiia 10 https://m.edso0.ru/7f41bf72
42 ITocTOstHHBIN 2I1EKTpUYECKUN TOK. TOKHU B 12 bubnuoreka [IOK

' Pa3IMYHBIX cpesax https://m.edsoo.ru/7f41bf72
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11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (wipp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paznen 1. QJIEKTPOJAUHAMUKA
11 MarnuTHOe nojue. I1eKTPOMAarHUTHAs 11 1 3 bubnmnoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHuuyeckue 1 3JeKTPOMarHUTHbIE 9 1 bu6mmoteka [IOK
' KoseOanus https://m.eds00.ru/7f41c97c
99 MexaHn4YecKHe U AJIEKTPOMAarHUTHBIE 5 1 bubnmnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6nuorexa [IOK
23 Omrika 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CTICTIHATBHOM TEOPHH bubnmoreka [JOK
3.1 4 1
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
. but6mmoreka [{OK
4.1 DneMeHThI KBAaHTOBOW ONTHKHU 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuotexa [JOK



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

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

4.3

ATtoMHoOE s1po

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

Hroro no pazgeny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DeMEeHTHl aCTPOHOMUH U aCTPO(YU3UKH 7 E;ISSH/P/I;T::;;?:;I; £4107¢
Hroro no pazgeny 7
Paznen 6. OBOBIAIOLIEE IOBTOPEHUE

6.1 O6o06matoniee MOBTOpEeHUE 4 ]t?tlfr?snlpllr(r)f::i(si?r(alg £41c07c
HTtoro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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