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HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUW M TPeOOBAaHMI K pe3ylbTaram
OCBOCHHMSI OCHOBHOM 00pa3oBaTeNbHOU MporpamMmsbl, mnpeacTtaBieHHbIX B OI'OC
COO, a Taxxke ¢ yuérom denepanbHOll pabodeil MporpaMMbl BOCTIMTAHHS |
KOHIICTIIIMU TIpenojaBaHus ydeOHoro mpeamera «dusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIusaX Poccuiickoi denepanum, pEATU3YIOLINX OCHOBHBIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3HKE HAmpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbI Mupa oOy4daromuxcs 10—11 knaccoB npu o0yueHun
ux ¢usnke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOIO MOJIX0/IA.
[Tporpamma o ¢usuke coorBercTByeT TpedoBanusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEAMETHBIM pe3ybTaTaM OOyUEHHUS, a TaKKe
YUUTBIBAET HEOOXOAMMOCTb pEATU3AIUN MEXKIPEIMETHBIX CBSI3ed (U3HKU C
€CTECTBEHHO-HAYYHBIMHU y4€OHBIMH IIpeMeTaMu. B Helt onpenensitoTcss OCHOBHBIE
e U3y4eHus (PU3UKHA Ha YPOBHE CPETHETO O0IIEro o0pa3oBaHus, INIAHUPYEMbIC
pe3yabTaThl  OCBOCHHMS Kypca  (U3MKHU: JIMYHOCTHBIE, METAalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no pusuke BKIIOYALT:

e ITAHUPYEMBIE PE3YJIbTATHl OCBOCHMS Kypca (pu3nku Ha 6a30BOM YpPOBHE, B

TOM YHCJI€ MPEIMETHBIC PE3YJbTATHI 110 TOJIlaM O0yUCHHUS;

e cojepkaHue yueoHoro npeamera «Du3nkay mo rojgam o0ydeHus.

du3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTYMAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBINA BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. LIKoabHBIN Kypc PU3HKU — CUCTEMOOOPA3YIOIINUA
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHUM, H3ydaeMbIX XHMHCH, OHOJIOTHeH,
dusnueckoir reorpadueld u actpoHomuen. Mcmomp3oBaHWE W AKTHUBHOE
npuMeHeHre (U3UUYECKUX 3HAHUW  OmpeienseT XapakTep UM pa3BUTHE
pa3HOO0pa3HBIX TEXHOJOTUi B chepe IHEPTeTUKH, TPAHCTIOPTA, OCBOEHUS KOCMOCA,
MOJIYYEHHUsI HOBBIX MATEpHUAJIOB C 3aJaHHBIMU CBOMCTBaMHM W Apyrux. M3ydyenue
(bU3MK1 BHOCUT OCHOBHOM BKJIaJ B JOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI
MUpa oOydarouuxcsi, B (POPMUpPOBAHHE YMEHHM MPUMEHSITh HAYYHBIH METO]
MO3HAHUS MIPH BBIMOJIHEHUU UMU y4E€OHBIX UCCIIEIOBAHUA.

B ocHOBY Kypca ¢u3ukH 111 ypOBHS cpeaHero o0mero 00pa3oBaHus ITOJIOKCH
pAI uaeh, KOTOpbIe MOKHO pacCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCA JIOTHUYECKH
3aBEpPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX pa3fesioB (DU3MKH, BKIIIOYAET KaK
BOTIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOM (hU3UKH.



Hoes cenepanusayuu. B coOTBETCTBUM € HeW Marepuan Kypca (U3UKA
o0beaMHEH BOKPYr (¢u3Myueckux Teopui. Benymmm B Kypce sBIsercs
(opMupoOBaHUE NPEICTaBICHUN O CTPYKTYpPHBIX YPOBHSIX MaTe€pHUM, BEUIECTBE U
noJe.

Hoes eymanumapusayuu. EE peanuzanusi mOpeanojaraeT HUCIOIb30BaHUE
T'YMaHUTapHOTO MOTEHIMala (U3MUECKON HAyKH, OCMBICIIEHHUE CBSI3M Pa3BUTHUSA
($u3uKH ¢ pa3BUTHEM OOLIECTBA, & TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
Y 3KOJIOTHYECKUMU TIPpOoOIeMamH.

Hoes npuxnaonoti nanpasnennocmu. Kypce duzuku mpeamnoiaraeT 3HakoMCTBO
C IIMPOKUM KPYTrOM TEXHHYECKHX M TEXHOJIOTMYECKUX IMPUIOKEHUN N3Y4YEHHBIX
TEOPUU U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss TOCPEACTBOM BBEIAEHUS DIIEMEHTOB
COJlepKaHMsl, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHHKH M TEXHOJOTHH, a Takke 0O0CYXICHHs
npo0JIeM palOHAIBHOTO MPUPOIONOIB30BAHMS U 3KOJIOTHYECKONH O€30IaCHOCTH.

CrepKHEBBIMHU 3JIEMEHTAMHU Kypca (PU3MKH Ha YPOBHE CpPEIHEro OO0IIero
oOpa3oBaHus SBIAIOTCS (U3UUeckue Teopur ((popMHUpOBaAHUE MPEACTABICHUIN O
CTPYKTYype MOCTPOEHUs] (PU3NYECKON TeOpuH, poiu (GyHIaMEHTAIbHBIX 3aKOHOB U
NPHUHIIUIIOB B COBPEMEHHBIX MPEICTABIECHUAX O PUPOE, TPAHULIAX TPUMEHUMOCTH
TEOPUM, TSl ONMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOIECCOB).

CHUCTeMHO-AESITENIbHOCTHBIN MOAX0M B Kypce (DM3HKU Pealu3yeTcs Mpexse
BCEro 3a CYET OpraHu3allid SKCIEPUMEHTAIBHON AESTeTbHOCTH O00YYaroIIUXCs.
Jl1s1 6a30BOT0 ypOBHS Kypca (PU3HKU — 3TO UCIIOJIH30BAHUE CUCTEMBI (DPOHTATBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIa0OPaTOPHBIX padbOT, KOTOPBIE B TPOrpaMme
no ¢uzuke 0O0bEIUHEHBI B OOIIMNA CHUCOK YYEHHYECKUX MPAKTHUECKUX padoT.
Brinenenne B yKka3aHHOM mepedHe J1a0OpaTOPHBIX padoOT, MPOBOAUMBIX MJIs
KOHTPOJISL ¥ OLIEHKH, OCYIIECTBIISIETCS yYaCTHUKAMHU 00pa30BaTEIbHOrO IMpoliecca
UCXOJsl U3 OCOOCHHOCTEW IMJIAHUPOBAHMS M OCHallleHUs KaOuHera ¢usuku. [lpu
3TOM oOecreunBaeTcsi OBJaJCHUE OOYyYaloIMMHUCS YMEHHUSMH TPOBOJUTH
KOCBEHHBIE HM3MEpPEHUs, HUCCIENOBAHUS 3aBUCUMOCTEH (PU3MYECKHX BEIUYMH U
NIOCTAHOBKY OIBITOB 10 MPOBEPKE MPEIIOAKEHHBIX TUIIOTE3.

bonpiioe BHUMaHUE yIENAeTCs PEMICHUIO PACYETHBIX U KAYECTBEHHBIX 3aa4.
[Ipu 3TOM 114 pacu€THBIX 3a/1a4 HIPUOPUTETOM SIBJISIFOTCS 3a/1a4U C SIBHO 3aJJaHHON
¢u3nyeckoil MOMAENbI0, TO3BOJSIONIME TMPUMEHATh U3YUYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjena Kypca, TaK U HHTETPUPYS 3HAHUSA W3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIIIOTCS 3aJaHUsl Ha
OOBSICHEHHE MpPOTEKaHUsl (U3NYECKUX SIBJICHUM W NPOLIECCOB B OKpYKarouiei
KU3HU, TpeOyronue BbIOOpa (M3UYECKOWM MOAENU IS CUTYalld MPAKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.



B cootBercTBuu ¢ TpedoBanusmu @I'OC COO k maTepuaabHO-TEXHUYECKOMY
obecrnieueHnt0 y4eOHOro mpouecca 0a30Bblil ypoBeHb Kypca ()U3MKU Ha YpOBHE
cpenHero oOmiero oOpa3oBaHUs JOKEH M3y4aThCS B YCIOBUSIX MPEAMETHOTO
kaOuHeTa (U3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOIO KaOHMHETa MpPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKIa. B kabuHere GU3MKH AOHKHO ObITH HEOOXOAUMOE
nabopaTopHOe OOOpYJOBaHHE JUIsl BBINOJIHEHUS YKa3aHHBIX B MPOrpaMMe IO
(pu3nKe yUeHUYECKUX MPaKTUUYECKUX PadOT U JEMOHCTPAaLlMOHHOE 000pYI0BaHUE.

JleMoHCTpallioHHOe 00opyaoBaHue (POpMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH W  OOECHEYMBAET IOCTAaHOBKY
NEpEeUYNCIECHHBIX B IporpaMme Mo (U3MKE KIOYEBBIX JIEMOHCTpAaLUN JJIs
UCCIIEIOBAHNS  W3Y4YaeMbIX SIBJIEHUHM M  NPOLECCOB, HSMIUPUYECKUX U
(yHIaMEHTAJIbHBIX 3aKOHOB, MX TEXHUYECKUX NPUMEHEHUI.

JIabopaTopHOEe 00OpynOBaHME JUIsl YYEHUYECKHX MPAKTUYECKUX pPadoT
(GopmMupyeTcsi B BHUJIE€ TEMaTHUYECKMX KOMIUIEKTOB M OOECIEUMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxca. TeMaTH4ecKne KOMILIEKTHI
1a00paTOpHOTrO OOOpPYJIOBAHUS JIOJKHBI OBITh IMOCTPOEHBI HA KOMIUIEKCHOM
UCIOJIb30BAaHUM AHAJIOIOBBIX M LHU(POBBIX NMPUOOPOB, a TAKIKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE LIU(PPOBBIX J1aOOpaTOpHil.

OCHOBHBIMM LIEJIAIMH U3y4€HUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmMupoBaHue HHTEpeca M CTpEeMJICHUS OOY4YaIOIIMXCA K HAay4HOMY
U3YYEHUIO MPUPOABI, PA3BUTHUE HUX HHTEUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TO3HAHUSA U (popMUpOBaHUE
MCCJIEI0BATEIbCKOI0 OTHOLLICHUS K OKPYKAIOLIUM SIBIICHUSIM;

e (opMHPOBaHME HAYYHOI'O MUPOBO33PEHUS KaK PE3y/IbTaTa U3yUEHHs] OCHOB
CTpOEHUS MaTepUH U (PyH/ITAMEHTAIbHBIX 3aKOHOB (DM3UKU;

e (QopmupoBaHue yMeHUH OOBSACHATH SABJICHHS C HUCIOJb30BAHUEM
(bu3MUecKuX 3HAaHUN U HAYYHBIX JOKA3aTelbCTB;

e (opMHpOBaHME MPEICTABICHUM O ponu (PU3NKK AJI Pa3BUTUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHne 3TuX Leneld o0ecreunBaeTcsl peleHueM CIEeNyoIUX 3a1ad B

npolecce U3ydeHus Kypca (U3MKHM Ha YPOBHE CPEIHEr0 OOILIEro 00pa3oBaHUsA:

e IIPUOOpPETEHHE CUCTEMBI 3HAHUN 00 00IIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAas MEXaHHKY, MOJEKYJSIPHYIO (U3HKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (PU3HKY U 3J1EMEHTHI aCTPOPHU3UKHU;

e (opMHUpPOBaHME YMEHUH TNPUMEHATh TEOPETUUYECKUE 3HAHUA JJIA
OObsICHEHHsST (U3UYECKUX SIBJICHUH B TPUPOAE U IS TNPUHATHUS
MMPAKTUYECKUX PEUICHHUM B MIOBCEIHEBHOM KU3HU,



e OCBOCHHE CIIOCOOOB pEIICHUS Pa3IMYHBIX 3a7ad C SBHO 3aJaHHOMN
busnueckoil MoOJENbl0, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIIBHOE
co3fanre (pu3nUecKoit MOJICIH, aICKBATHOM YCIIOBHUSM 3aJ1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPUHIMUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOIMYECKUX MPOLIECCOB, UX BJIMSHUS Ha OKPYKAIOIILYIO
cpeny;

e OBJIQJICHHE METOJIaMH CAMOCTOSITEJIbHOTO TUIAHUPOBAHUS W TMPOBEIACHUS
(bU3UYECKUX SKCIEPUMEHTOB, aHallu3a W MHTEpHpeTanuu uHpopMaimy,
OTpeJIeTICHUs] IOCTOBEPHOCTHU MOJTYYEHHOTO PE3yJIbTaTa;

e CO3JIaHME YCJIOBHM ISl PA3BUTUS YMEHUU IMPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOM JIESITETbHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro OOIIEero
oOpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HENEN0), B
11 kimacce — 68 gacoB (2 yaca B HEJIEIIO).

[Ipennmaraemeiii B mporpamMmme 10 (QU3MKE MepedeHb Jab0paToOpHBIX U
NPaKTUUYECKUX paldOT SBISETCS PEKOMEHJIOBAHHBIM, YYUTENb JENaceT BBHIOOP
NpOBENICHUs JIA0OpaTOPHBIX PAOOT U ONBITOB C Y4YETOM HHIUBUYAIbHBIX
0COOEHHOCTEH 00yUaroIuXxCsl.



COIEPKAHUE OBYUEHUA
10 KIIACC

Pa3zjnesn 1. ®u3uka U MeTOAbI HAYYHOI0 NMO3HAHUS

®usnka — Hayka o mnpuponae. HayuHble mMeTonbl NMO3HAHUS OKPYKAKOLIETO
mupa. Poiib 3kcriepuMeHTa v TEOpUH B MPOLIECCE TO3HAHUS IPUPOIBI. DKCIIEPUMEHT
B (husmke.

MonenupoBanue (U3MYECKUX SIBJICHUNA M TpoueccoB. HaydHbie rumoresbl.
du3nuecKre 3aKOHbI U TEOpPHUH. ['paHMIIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (HOPpMUPOBAHUU COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B PAKTUYECKON AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble MU UHUPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKHU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOrO IBHUKEHHS.
Cuctema otcuéra. TpaekTopus.

[Tepemeriienne, CKOpOCTh (CpedHsisi CKOPOCTh, MTHOBEHHAs CKOPOCThb) H
YCKOPEHUE MaTepUAIIbHOW TOYKHU, UX MPOCKIIMU HA OCHU CHUCTEMbI KOOpIMHAT.
CrioxeHue nepeMelIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPE€HHMS, NYyTH U NEPEMEIICHUA
MaTepraabHONW TOYKU OT BPEMEHHU.

CBoboaHoe majzieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuponuueitHoe nemxenue. J|BmxkeHrne MaTepualibHON TOYKH 10 OKPYKHOCTH
C IIOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHENHAs CKOPOCTb.
[lepuon u yactora oOpamienus. LleHTpocTpeMHUTeNbHOE YCKOPEHHUE.

TexHuueckne YCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHE: CIIHUJIOMETD,
JBU)KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIE MTEPEIAUH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenne aBwkeHUs Tena, OpOIIEHHOIO IMOJA YIJIOM K TOPU30HTY H
TOPU3OHTAIBHO.



N3Mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Hanpasnenue ckopocTu Ipyu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIENIbIO ONPEIEICHUS MTHOBEHHOMN
CKOpOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NYTSAMH, IPOMICHHBIMU TEJIOM 34
MOCJICOBATENbHBIE PAaBHBIE IPOMEXKYTKHM BPEMEHHM NPU PAaBHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOUM HYIIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOW KUIKOCTH.

N3yuyenue nBmxeHus Tena, OpoIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocurenbHOCTH  ['anmunes. IlepBeit  3akoH  HeroroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Tpunnun cyneprno3unuu cuil. Bropoii 3akon HeroToHa 11t
MaTepUAILHOU TOYKH. TpeTnil 3akoH Hpr0TOHA IS MaTEpUAIIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHud. Cmima Ttsokectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKkobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJIbKEHUS U cujia TpeHus nokos. KoadgduimeHt Tpenus.
Cuia conpoTHUBIIEHUA NPU IBU>)KEHUU TEJa B dKUIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalaTelbHOE JIBIXKEHHUE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT CHIBI OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcnoBusd
paBHOBECHS TBEPAOIO TENA.

TexHu4yeckre yCTpOWCTBA M NPAKTUUYECKOE IPUMEHEHHE: MOAIINIHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHne nHepUUH.

CpaBHeHME Macc B3aMMOJICHCTBYIOIIMX TEI.

Bropoii 3akon Herotona.

N3mepenne cui.

CroxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIii.

HesecomocTts. Bec Tena npu yckOpeHHOM NOABEME U MAJCHUH.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHUs TBEPIOTO Tena. Buasl paBHOBECHSI.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydenue aBmxeHus OpycKa Mo HaKJIIOHHOM TIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE M
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

UccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TeJld, HMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynbc MarepuanbHOM TOUKH (Teda), CUCTEMBI MaTEpPUAIbHBIX TOYEK.
Nmnynbe cuibl U U3MEHEHHE HMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Pabota criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepuaslibHOW TOUkKu. Teopema 00 HU3MEHEHUH
KUHETUYECKOU SHEPIUH.

[ToreHumnanbHas DHEprusl. [ToreHumnanbHas DHEPrus yIpyro
nedhopMHUpPOBaHHOM NpYXUHBIL. [loTeHIManbHAs SHEPTHs Tea BOJIM3H TOBEPXHOCTU
3emutu.

[lorenuuanbHple W HENOTCHUUAIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTEHIUABHBIX CUJI C ©3MEHEHUEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEIl. 3aKOH
COXPAaHEHHUsI MEXaHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckre yCTpOMCTBA M NMPAKTHUYECKOE NMPUMEHEHUE: BOIAOMET, KONED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[lepexoa NOTeHLMATBLHON SHEPTUU B KHHETHUECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBsizu pabOThl CHUJIBI ¢ U3BMEHEHUEM MEXaHMYECKOW YHEPTrUu
TeJla Ha IIPUMEpPE PACTSKEHUS PE3UHOBOTO XKI'yTa.

Paznen 3. MoJgiekyasipHas GQU3MKa U TEPMOJAMHAMHMKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUIECKON TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. duddys3usa. Xapaktep ABUKEHUS WU
B3aMMOJEHCTBUS YAaCTHUI] BewiectBa. Molenu CTpPOEHHMs Ta30B, KUIAKOCTEU U
TBEPJBIX TS U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeneid. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usMmepenue. lllkana temneparyp
Llenbcus.



Mogens  upeanbHOoro rasa. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUM HJealbHOro rasza. AOCONIOTHash TeMmIiiepaTypa Kak Mepa
CpedHEeW KWHETHMYECKOW SHEPruM TEIUIOBOIrO ABWKEHUsA 4vacTul] rasa. lllkarma
temrieparyp KensBuna. ['azoBbeie 3akoHbBl. YpaBHeHue MenneneeBa—Knanernpona.
3akoH [anbrona. M3omponeccsl B UICAUIBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE HW3OIMPOIECCOB: H30TEpPMa, HU30X0pa,
n3obapa.

TexHu4yeckre YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OmBITBI, JOKA3bIBAIOIINE JHUCKPETHOE CTPOCHUE BeImecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Moguens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEXKMOJEKYJIIPHOT O
B3aUMOJEHCTBHUS.

Mogenb, MILTIOCTPUPYIOIIAs IPUPOY AABIEHUS ra3a Ha CTEHKH CoCyza.

OnbIThl, WUIIOCTPUPYIOIINE YypPaBHEHUE COCTOSIHUSI UJCAIBHOTO rasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Onpenenenue Macchl BO3yXa B KIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUI
00b€Ma KOMHATHI, JABJICHUS U TEMIIEPATyphl BO31yXa B HEM.

HccnenoBaHne 3aBUCUMOCTH MEKY MapaMeTpaMu COCTOSIHUSA Pa3peKeHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CHUCTEeMBI U crioco0bI €€ n3meHneHnus. KonuuecTBo TerioTel U paboTta. BHyTpeHHssI
SHEPrus  OAHOATOMHOIO  HWAEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYCeHHE. Y IeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonndecTBo TemnoTsl npu Temionepeaaye.

[Tonsitue 00 aauabatHom mpouecce. I[lepBblii 3aKOH TEPMOJIMHAMUKHU.
[Ipumenenue mepBOro 3akoHa TEPMOJIMHAMHKHU K u3ompoiieccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmonnHamuku. HeoOpatumMocTh poOLIECCOB B IPUPO/IE.

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBaHus HSHEPrUM B TEIUIOBBIX MamuHax. KoddduIMeHT mone3Horo
nericTBus TermmoBoi MammHBL [lukn KapHo m ero xosd@uIMEHT I0JIe3HOTO
JNENCTBUA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPTETUKH.



TexHuueckue YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTaTellb
BHYTPEHHETO CTOpaHUsi, ObITOBON XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEpPruM Tejla MPU COBEPIICHUU PaOOThI: BBLUIET
npoOKu u3 OYTBUIKK TMOJ] JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAITH ).

N3MeHeHne BHYTpEHHEN SHEPTUH (TeEMIIepaTypbl) Tea NpH TEeIionepeaye.

OmnbIT 10 a1MadaTHOMY PACIIMPEHUIO BO3AYyXa (OMBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoil TypOHHBI, IBUTATENsi BHYTPEHHETO0 CrOpaHusi, pEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomol

N3mepenue yaenpHONU TEI0EMKOCTH.

Tema 3. Aepecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoonl

[TapooOpazoBanue u koHjeHcauud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEIIbHASA BJIAXHOCTh BO3Ayxa. HacheleHHbIM map. YaenbHas TeEIUIoTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JIaBJICHHUSI.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIKs CBOWCTB
kpuctayoB. Kuakue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBienune u
KpUcCTaJIu3aius. Y aenbHas TemioTa miasienus. Cyonumanusi.

YpaBHeHUE TEIIIOBOTO OajaHca.

TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTMU MOJYYEHUS] COBPEMEHHBIX MaTEpPUaIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npy noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpEHUs BIAXKHOCTH.

Habmronenne HarpeBaHus U IUIaBJICHUS! KPUCTALNTMYECKOTO BEIECTBRA.

JleMoHcTpanus KpUCTaIoB.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3Mepenre 0THOCUTEIHLHON BIIaXKHOCTU BO3/yXa.

Paznen 4. DinekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
OnexTpuzanys Tell. JNeKTpUIecKuil 3apsa. [[Ba BUia 3JIEKTpUYECKUX 3apsI0B.
[IpoBOHMKHM,  AMDJIEKTPUKHM W IOJYIPOBOJHHUKH. 3aKOH  COXpPaHEHUs
ANEKTPUYECKOTO 3apsa.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. TouedyHbIN 31EKTpUYECKUI 3apsi.
Onektpuueckoe mnose. HampskxénHocTs snekrpuyeckoro mnons. IIpuHnmn



CYNEPHO3ULIMU DJICKTPUUYECKUX TOJIeH. JIMHMU HanpsHpKEHHOCTH DIIEKTPUUYECKOTO
OJIAL.

PaGota cun anekrpocratudeckoro modis. [lorennuan. Pa3HOCTh MOTEHIIMATIOB.
[IpOBOIHUKN M AUABIEKTPUKH B BJIEKTPOCTATUYECKOM Ioje. [ludmekTpuueckas
MIPOHUIIAEMOCTb.

DnekTpoeéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh ITUIOCKOTO KOHAEHCATOpA.
DHeprus 3apsSKEHHOr0 KOHAeHCaTopa.

TexHuuecKkne yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: BIEKTPOCKOI,
AJIEKTPOMETP, IJICKTPOCTATHUUECKAsl 3alllUTa, 3a3eMJICHUE AJICKTPONpUOOpPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN arIapar, CTPYUHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3anmopeiicTBue Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMHU U TUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxku é paznuunvix cpeoax

OJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUUYECKOrO TOKAa.
UcTtounuku Toka. Cumna toka. [IoCTOIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJIEKTPUUECKOE COMPOTUBICHUE. YEIbHOE CONPOTHUBJIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILICIBHOE, CMEIIAHHOE COSIUHEHNE MPOBOIHUKOB.

Pabora osnekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOT O TOKA.

DIIEKTPOABIKYINASI CHJIA M BHYTPEHHEE CONPOTUBICHUE HCTOYHHKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 3JieKTpruyeckol 1enu. KopoTkoe 3amMbikaHHeE.

OJIEKTpOHHAsT ~ MPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTD
CONPOTUBJICHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOWCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOOHUKMY. CobctBeHHas " IpUMECHas IPOBOJIMMOCTh
noynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE IPHOOPHI.

DNEeKTpUYECKU TOK B pacTBOpax M  paciuiaBax  AJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUHNAIMA. DIECKTPOJIN3.



OnekTpudeckuii Tok B ra3zax. CaMOCTOSITENIbHBIH M HECAMOCTOSITENbHBIM
pa3psan. Monuus. [Inazma.

TexHHueckue ycTpoOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, pPEOCTaT, HCTOYHHKM TOKa, 3JIEKTPOHArpeBaTelbHbIe MNPHOOPHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN 11O/, TajJbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANIPSIKEHUSI.

3aBUCUMOCTh CONPOTUBIICHUS UWIMHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUTOLIA/IM TTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEeIMHEHNE TPOBOIHUKOB.

[IpssiMoe wu3MepeHue >IeKTpoABMKYHIeH cuibl. KopoTkoe 3aMblKaHHe
raJIbBAHUYECKOr0 2JIEMEHTA U OLIEHKAa BHYTPEHHET'O CONPOTUBIICHUSI.

3aBUCUMOCTH COIPOTHUBIICHHSI METAJJIOB OT TEMIIEPATYpHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OAHOCTOPOHHSSI IPOBOJUMOCTD AUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepenne 37eKTpOABMKYILIEH CHUJIBI UCTOYHHMKA TOKAa U €ro BHYTPEHHErO
COIIPOTUBIICHUSL.

Hab6monenue amekTpoiusa.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyHIECTBISETCS C
y4€TOM COAEpKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJI0THH, XUMHH, Teorpadun U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHbIE C MU3YYEHHEM METOJOB HAY4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
TEopusi, HAOIIOACHNE, SIKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl ypaBHEHUH, JHHEWHass (QyHKIu,
napalouna, runepbosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIUN Ha OCH KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexaHudeckoe IBIKEHUE B KUBOW mpupoze, AuQdy3usi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHbI TEIUIONEpPEAAUH, TEIIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBJIICHUS B AKUBOW IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, )KUIAKOCTEN U ra3o0B,



AJIIEKTPUYECKHE  CBOWMCTBA  METAJJIOB,  JJCKTPOJMUTHYECKAs  JIUCCOLMAIUS,
raJibBaHUKa.

l'eoepagus: BNaxHOCTb BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeusn: mpeodpa3oBaHHWE ABIKEHUN C UCTIOIH30BAHUEM MEXaHU3MOB,
y4éT TpEeHHS B TEXHUKE, IOAINIMITHUKYA, HWCIOJb30BaHUE 3aKOHA COXpaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JApPYrue), IBUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOMUIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MIOJTYyYCHHsSI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEepUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTHUUECKasl 3alluTa, 3a3eMJICHHE DJIEKTPOIPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KIJACC

Pasznen 4. dinekTrpoauHaMuka

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[TocTrostHHBIE MarHuThl. B3anMoaeMcTBUE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUMWU. [[pyuHIKI Cyneprno3UIlMd MarHUTHBIX MOJIEH.
Jlvann MarHuTHOM WHAYKIMU. KapTWHa JWHUNA MAarHUTHOM WHIYKUWU I10JIA
MTOCTOSIHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJHMKA C TOKOM. KapTuHa JHMHUNA UHAYKIHHU
MarHMTHOTO TOJIS JJIMHHOTO MPSAMOr0 MPOBOJAHUKA U 3aMKHYTOTO KOJIBI[EBOTO
MPOBOJIHMKA, KATYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoelicTBue npoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib U HalpaBiIeHUE. J[BUKEHUE 3aPSAKEHHON YaCTHUIBI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.

SBneHne DIIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
WHIYKIMUA. OJIEKTPOABIKYIIAS CWIA HWHIAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu dapanes.

BuxpeBoe snektpuueckoe Imone. DIEKTPOABMKYIIAs CHJIa WHAYKIHU B
MIPOBOJHUKE, TBMKYIIIEMCS TOCTYNATEIbHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NuaykTUBHOCTh.  SIBJIGHME CaMOMHIYKIIMU. OJIEKTPOABIKYILAS — CHIIa
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpPOWCTBA M IMPAKTUYECKOE MPHUMEHEHUE: MOCTOSHHBIE
MAarHMWThl, 3JIEKTPOMArHUTHI, 3JICKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHAYKIITMOHHAS TI€Yb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM IOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISI.

B3aumopericteue 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBrIeHHE DIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTb JJIEKTPOJBIXKYIIEH CHIIBI MHAYKIHUU OT CKOPOCTHU WU3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIU Y.

Yuenuueckuii sxkcnepumenm, 1abopamopHule pabomol

N3ydyeHrne MarHuTHOr O 101 KaTYIIKU C TOKOM.

HccnenoBanne neMCTBUSA NOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue SBIEHUS SJIEKTPOMArHUTHON MHIYKIIWH.

Pa3nen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€OAHUA

Konebarenbnast  cucrema. CBOOOIHBIE  MEXaHMYECKHE  KoOJeOaHUS.
INapmonnyeckue konebanus. [lepuon, wactora, amrumatyaa u (aza KojleOaHUH.
[IpyxuHHBIN MasTHUK. MareMaTU4ecKuil MasTHUK. Y paBHEHHE TapMOHHYECKHUX
kosnebanuit. [IpeBpaiiieHre sHepruu NMpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE AIEKTPOMAarHUTHBIE KOJIeOaHUS B
UJealbHOM KOJeOATEIbHOM KOHTYpe. AHAJIOrUs MEXAYy MEXaHUYECKUMH U
ANEKTPOMarHuTHIMU KojeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJ€ATHbHOM KO0JIEOATEIHbHOM KOHTYPE.

[IpencraBienre o 3aTyxarouux KojeOaHusX. BeIHYK€HHbIE MEXaHUYECKUE
koneOanus. PezoHanc. BeiHY)IeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMUS.

Ilepemennblii TOK. CHUHYCOMAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIMTYIHOE€ W JEUCTBYIOLEE 3HAUEHUE CHUJIbI TOKA U
HAIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya U NOTPEOICHUE AIEKTPUUECKOM
SHEPruM. DKOJOTMYECKUE PUCKHU TMPU MPOU3BOJCTBE AjeKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: BJICKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TUHHUH JIEKTpOonepeaay.

Jlemoncmpayuu

UccnenoBanre mapaMeTpoB KoiaeOaTeNbHON CHUCTEMBI (MPYKUHHBIA WITH
MaTEeMaTH4YECKUM MasiTHUK ).



Habmonenue 3aryxaromux KojaeoaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenne pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS!.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) ISl
AIIEKTPOMArHUTHBIX KOJIEOaHMIA.

Pe3onanc mnpu mocieoBaTebHOM COEIMHEHUU PE3UCTOpPA, KaTyIIKH
MHYKTUBHOCTH M KOHJIEHCATOpA.

Mopenb JIMHUU JIEKTPOTIEPEIayH.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

WccnenoBanne 3aBUCMMOCTH TIEpHUOa MajbIX KOJIeOaHUH Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne nepeMeHHOr0 TOKa B LU U3 MOCIEA0BATEIBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 3J1eKmMpOMAZHUMHbBLE 60IHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHenus. Ilepuoa. CxkopocThb
pacrpocTpaHeHuss W JuiMHa BOJHBL. [lomepeyHble W MOpPOJOJIBHBIE BOJIHBIL.
Nutepdepentus u audpaxims MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMATrHUTHBIC BOJHBI. Y CJIOBUS M3IYUYCHHUS DJIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B anekrpomarautHoii BonHe. CBoMCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XKEHUE, MPETOMIICHUE, MOISpHU3aIs, TUPpaKius,
untepdepeniys. CKOpocTh 3IEKTPOMATrHUTHBIX BOJIH.

[IIxana >J€KTPOMAarHUTHBIX BOJIH. [IpuMeHEHUE 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTBI pauOCBSI3U U TeNEeBUACHUS. Paninonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas JWMArHOCTMKAa B TEXHHKE W MEIWIIMHE, pajaap,
paguonpuEMHUK, TEICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U IPOOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Habmronenue oTpaskeHus U IPEIOMIICHHUS] MEXaHUYECKUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGntonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYAOU H
YacTOTOU KOJIEOaHUH.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPEIIOMIICHUE,
noJsipusanus, 1udpakius, nHTepdepeHIus.

Tema 3. Onmuka

l'eomerpuueckass onrtuka. I[IpsAmMornHENHOE pPacHpOCTpaHEHUE CBETA B
oaHopoaHou cpexe. Jlyu cBera. ToueuHbld HCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI oTpaxeHus: cBeta. [locTpoenne n3oOpaxeHuit B
IUIOCKOM 3€pKaJie.

[IpenomiieHue cBeta. 3aKOHBI MpEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. IlpenenbHblii yroa IIOJIHOTO
BHYTPEHHET0 OTPAYKEHHUSI.

Hucniepcus ceeta. ClioxHBIN cocTaB Oenoro ceera. LBer.

Cobuparoiire 1 paccerBarolye TuH3bl. ToHKas nH3a. POKYCHOE pacCTOsIHUE
U ONTUYECKasl CUiia TOHKOM JHH3BL. [locTpoeHre n3o0pakeHuit B coOuparomux u
paccenBarolnx JuH3ax. @opmylia TOHKOU JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JTUH3OM.

[Ipenensl MpUMEHUMOCTH T€OMETPUIECKOM ONITHKH.

BonnoBast ontuka. Wurepdepenuuss cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBust HaONMOJIEHWS MAaKCMMyMOB M MHUHHUMYMOB B HUHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CUH(]Aa3HBIX KOTEPEHTHBIX HICTOYHUKOB.

HNudpaknus cBera. JudpakuronHas pemérka. YclIoOBUE€ HAOIIOIEHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAJEHUM MOHOXPOMAaTHYECKOr0 CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4yeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: OYKH, JIYIa,
dboToanmapaT, MPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAsI
OINTHKA, TUPPAKIIMOHHAS PEUIETKA, TTOJSAPOUI.

Jlemoncmpayuu

[IpsmonuHeiiHOE pacnpoCTpaHEHUE, OTPAKEHUE U MPEIOMIICHHE CBETA.
OnTtuyeckue mpruOOpBkI.

[TonHOE BHyTpeHHEE OTpakeHUE. Monellb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpOCKoOma, TEJIECKONa.

Habmonenne natepdepeHnm crera.

Habmonenue nudpakiuu cBera.

Habnronenune nucriepcuu cBeTa.

[Tony4yeHnue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tony4yenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGnronenune monsipu3anuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomol

N3mepenne nokazaresns npeaoMIEHNs CTEKIA.



UccnenoBanue cBONCTB N300paKEHUM B JIMH3AX.
Habmronenne nucrnepcuu cBera.

Pasznes 6. OcHOBBI ClIeIUAJIBLHON TEOPUU OTHOCUTEIBHOCTH
['panuLIBI IPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. [locTynarsl crienuaabHOU
TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTb MOXYJSL CKOPOCTH CBETa B BaKyyMe,
MPUHIUIT OTHOCUTEIIbHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMENJICHUE BPEMEHU U COKpAILCHUE
JUTHBL.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBsI3p Macchl C 3HEPrUEH U UMITYJILCOM PEIATUBUCTCKOM YaCTHULIbl. DHEPTUA
IIOKOSI.

Paszpnen 7. KBanToBas ¢pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonbl. ®opmyna [lnanka cBsa3u sHEprun POTOHA C €ro YacTOTON. DHEPrus
U UMIyJbC (POTOHA.
OTtkpeiTie u uccienoBanue orordpdexra. OnpiTel A. I'. CroneroBa. 3akOHBI

dororddexra. YpaBuenue DitHmreitHa mis dorodrddexra. «KpacHas rpaHuUIa»
dotorddekra.

Hapnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICMCTBUE CBETA.

TexHuueckne yCTpOWCTBA W MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTuuK, coiHeUHas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®otorddexT Ha YCTAaHOBKE C IMHKOBOM TJIACTUHOMA.

UccnenoBanne 3akoHOB BHENTHET0 (poTodddekra.

Cseronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio o -4acTHII.
[Inanerapnas mopens aroma. Ilocrynmarel bopa. M3nydenue wu mormonieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS SHEPIHMM Ha Jpyroi. Bumisl
criekTpoB. CIIEKTp YpOBHEW SHEPrUU aToOMa BOJIOPO/IaA.

BonnoBeie cBoiicTBa yactull. Bomusl e bpoiuis. KopryckynsipHO-BOIHOBOMR
TyaJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3J1yUYCHHE.

TexHuuecKkne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopnens onbita Pesepdopaa.

Omnpenenenue JUIMHBI BOJIHBI JIa3epa.

HaGnronenmne nuHeyaThIX CIIEKTPOB U3ITYUICHHS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

HabGntonenue nuHeiuaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJOKHOCTh CTpPOCHHS sAnpa. OTKpsITHE
paanoakTuBHOCTH. OnbITh Pesepdop/a o onpeeneHuo coctaBa paguoakTUBHOTO
u3nydenus.  CpoiictBa  anmbga-, Oera-, ramma-usnydeHus.  BiusHue
PaIMOaKTUBHOCTH Ha KMUBBIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
NBanenko. 3apsaz sapa. MaccoBoe uucio sapa. M3otomsl.

Anbda-pacnaa. OJEKTpOHHBIH M TO3UTPOHHBIN Oera-pacmaa. [amma-
U3JIydeHre. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprusl CBs3M HYKJIOHOB B sifipe. AnepHbie cuibl. [ledekt maccsl sapa.

SnepHbie peakiuu. [leneHue u CUHTE3 SIep.

Anepnsiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKTHI IAEPHOU SJHEPTETUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE IO3UTPOHA.

Meto/bl HaOJIIOIEHUS M PETUCTPALUK 3JIEMEHTAPHBIX YaCTHLL.

dyHIaMeHTaIbHbIe B3auMOeHCTBUA. EMUHCTBO u3nyueckoi KapTUHBI MUpA.

TexHu4yeckne yCcTpOHWCTBA U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, sigepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€T4YMK MOHU3UPYIOIINX YaCTHLI.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

HccnenoBanue TpeKOB YacTUIL (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

DTarnbl pa3BUTHSL aCTpoHOMUU. [IpuKinagHOe U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMMH.

Buna 3Bénnoro neba. Co3Be3ausi, sipkue 3BE3[bI, IUIAHETHI, UX BHUJIUMOE
JIBYDKCHHME.

ComnHeuHas cucTeMa.

Conune. ConHeuHass akTHUBHOCTh. Mcrounuk sHeprum ConHila U 3BE3.
3BE3/IbI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJIbHBIM Kjacc —
CBETUMOCTBY». 3BE3IBI TJIABHOH ITOCJIENOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JJIsl 3BE3]l TJIABHOM MOCJIEAOBATEIbHOCTU. BHyTpeHHee CTpoeHue



3B€371. COBpPEMEHHBIE MPEJACTABICHUS O MPOUCXOXKICHUU U 3Bodtonuu CoJiHIa U
3BE3]1]. DTaIbl )KU3HHU 3BE3I.

Muneunbiii I[Iyts — Hama I'amaktuka. Ilomoxkenune u aBwxkeHue CoyHIA B
lNamaktrke. Tunel ranaktuk. Paguoranaktuky u kBazapsl. UEpHBIE NBIPHI B sSApax
rajaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06:ma. Pazberanue rajmakTuk.
Teopust bonbmioro B3peiBa. PenukToBoe n3nydeHue.

Macumrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnrlie npobsieMbl aCTpOHOMUMU.

Vuenuueckue nabnooenus

HaOmronennsi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUM JJIsI ONpe/IelIeHUs MOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

Hab6monenus B Teneckon JIyHsl, uranet, Miednoro [1ytw.

O6o0maroiee NOBTOpPeHUE

Ponr Qu3uku u acTpoHOMUHM B HIKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOM cepax NeaTeTbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKU U
aCTPOHOMHUH B COBPEMEHHOW HAYYHOW KapTHHE MHpPA, poJib GU3HMUECKON TEOPUU B
(opMHUpOBaHUU MPEACTABICHUHN 0 (PU3UUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBl MHpa B OOIIEM psAJIY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTABIECHUNA O IPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢uzuku 0a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs C
Y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTE€MaTHUKH,
OMOJI0THH, XUMHH, Teorpadyn U TEXHOJIOTUH.

Meorcnpeomemnvie nowsimusi, CBA3aHHBIE C MU3YYEHHEM METOAOB HAY4YHOIO
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HaOJII0IeHNE, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pelIEHHE CUCTEMbl YPaBHEHHI, TPUTOHOMETPUUYECKHUE
GYHKIIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBl M MX MPOEKIWH HA OCH KOOPAUHAT, CIIOXKEHHE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTapHbIX (YHKIMM, TpU3HAKU TOJ00MS TPEYroJbHUKOB,
oTpeieNieHHE TUIOMIAIN TUTIOCKUX QPUTyp v 00bEMa Ted.

buonoeusn: »nekTpuueckuwe SBICHUS B KUBOW MPUPOJES, KoIeOaTeIbHBIC
JIBW)KEHUS B )KMBOW MPUPOJIC, ONTUUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaAHMSI KPUCTATUIECKON PEIIETKH, CIIEKTPATbHBIN aHaIU3.



l'eocpagpusi:  marHuTHBIE TIONIOCA 3€MJIM, 3alleKW MArHUTHBIX DY,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCEHUM.

Texnonocusa: JNVHUM DSJIEKTPONEpENady, TEHEpPATOpP MNEPEMEHHOTO TOKa,
AJIEKTPOJABUIATENIb, WHAYKLIMOHHAS II€4b, pPalap, pPaJgUuONPUEMHHK, TEIEBU30D,
anteHHa, TenedoH, CBY-meub, NMPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
conHeyHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenne yueOHoOro mpenMera «®dusmka» Ha YpPOBHE CpPEIHETO OOIIETo
oOpazoBaHus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTh JTIOCTHUKEHUE CIEAYIOUTUX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIBTAThl OCBOCHUS YueOHOTo npeameTra «PU3uKay JOJKHBI
OTpakaTb TOTOBHOCTb M CHOCOOHOCTh OOYYaIOUIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3ULIUEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPaJUIUOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPACHIMPEHHE >KU3HEHHOI'O
ONBITA W ONBITA AEATEIBHOCTH B IPOLIECCE PEATN3ALNNA OCHOBHBIX HAINpPaBICHUU
BOCIIUTATENIbHOU JIEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(OpMUPOBAHHOCTH IPAXKJAHCKOM MO3UIIMK 00YyYaroIIerocst Kak akTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEYEIOBEYECKHX T'YMAHUCTUYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO IEATEIBHOCTH B MHTEPECAX TIPaXKAaHCKOIO
o01IeCcTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIECTBOBATH C COLIMAIIbHBIMU MHCTUTYTaMH B COOTBETCTBUH C
uX QYHKIIUSIMU U HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOMN ACSATEIBHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTH POCCUICKOMN IpakIaHCKON MIAEHTUYHOCTH, MAaTPUOTU3MA;

LIEHHOCTHOE OTHONIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHUNCKHX YUEHBIX B 00J1aCTU GUBUKH U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OILIGHHWBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIE B
JESATEIIbHOCTA YYEHOTO;

OCO3HAaHHE JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYUBOrO OyAyIIEro;

4) 3C¢TeTHYECKOr0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIOYAs CTETUKY HaAYYHOIO TBOPUYECTBA,
npucyuiero (pU3n4ecKoil Hayke;

5) Tpy/A0BOT0 BOCIIUTAHMS :



UHTEPEC K pa3IMyHbIM cdepaM NpoPecCHOHATbHOU IESTEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynyiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTU
(bU3MKH Ha IPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCITHTAHUSI:

c(hOpPMHUPOBAHHOCTh JKOJIOTMUECKONW KYJIBTYPBI, OCO3HAHHE TJIO0ATHHOTO
XapaKTepa SKOJIOTMYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYILECTBJIIEHHUE JEUCTBUU B OKPYKAKOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHS YEIIOBEYECTBA;

pacliupeHue OmbITa JEATEIbHOCTH HKOJOTMYECKON HanpaBIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HAaHUH N0 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKH;

OCO3HAHME LEHHOCTHM HAay4YHOW JEATEeIbHOCTH, TOTOBHOCTh B IIpoOIliecce
U3Yy4eHHS (PU3UKU OCYILIECTBIIATH MPOSKTHYIO U UCCIIEI0BATENbCKYIO NEATEIbHOCTD
WHIVBHUIYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble JJornyeckue 1eMcCTBUS:
CaMOCTOSITeIbHO  (OpPMyNIMpOBaTh U aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAetsaTh LENU ACATEIbHOCTH, 3a/1aBaTh MapaMeTpbl W KPUTEPUHU HX
JIOCTHKCHMS
BBIBJISAITH 3aKOHOMEPHOCTM W MPOTHUBOPEYMST B  pacCMaTPUBAEMBIX
(bu3NUECKNX SABJICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepUalbHbIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBHI B JICATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
L[EJISIM, OLICHUBATh PUCKH MOCJEICTBUM JEATEIbHOCTH;
KOOPJMHUPOBATH U BBITIOHATH PA0OTY B YCIOBUSX PEATbHOTO, BUPTYaTIHHOTO
Y KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIEM.
ba3oBble ncciieioBareIbCKHue 1eHCTBHA .
BJIAJICTh HAYYHOM TEPMHUHOJOTHUEH, KIIOYEBBIMU MOHATHUSMH M METOJAMHU
(bu3znyecKor HAyKu;



BJIAJICTh HaBBIKAMU YYCOHO-HMCCIICIOBATEIBCKON M MPOCKTHON JIEATEILHOCTH
B o0jactu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pElIeHUs 3a/ady (PU3MYECKOTO CONEpKaHUs, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHUJIAMH JCATCIBHOCTH II0 IIOJIYYCHHUIO HOBOTO 3HAHUS, €Tr0
WHTEpPIpETAllii, NpeoOpa3OBaHUI0 M MPUMEHEHUI0 B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHNN YUYE€OHBIX MTPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M M aKTyaJlM3MpPOBATh 3ajady,
BBIJIBUTATh THIOTE3Y €€ PEeIICHUS, HAXOAUTh apTyYMEHTHI JISI JOKa3aTeIhCTBAa CBOMX
YTBEPKJECHUM, 33]1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

AHAM3UPOBATH TIONYYCHHBIC B XOJE€ PEIICHUS 3aJaddl  Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (OpMyIHpOBaTh COOCTBEHHBIC 3aJaud B 00pa30BaTEIHLHOU
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

yMeTh TICPEHOCHTHh 3HaHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KUZHENEATEITbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TMOJTydeHUs WHMopMaruu (U3NIecKoro CoAepKaHus U3
WUCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSTEILHO OCYIICCTBIISITH IIOWCK, aHAJIM3,
CUCTEMAaTH3alUI0 U WHTEPIPETANHI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpPM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA  HWHGOPMAIIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PENICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3a/1a4 C COOTIOICHUEM TPeOOBaHUI SPrOHOMHUKH, TEXHUKH OC30ITaCHOCTH, TUTHCHEI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOpM HH(GOPMAIIMOHHON
0€e30IMacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJEp)KaHUS B PasIUYHBIX (opMmarax c
y4€TOM Ha3Ha4YCHHS WH()OPMAIIUU U TIEJIEBOM ayTUTOPHUH, BHIOUpAsi ONTUMATIbHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHHKaTHBHbBIE YHHBEpPCAJbHbIE Y4eOHbIe TelCTBUS:
OCYIIIECTBIIATH OOIICHUE HA YPOKaX (PU3MKHU U BO BHEYPOUHOH JACATCIHBHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MIUKTHBIX  CUTyalluii W CMsT4aTh
KOH()JTUKTHI;



Pa3BEPHYTO M JIOTMYHO H3j1araTh CBOK TOYKY 3pPEHHSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

IIOHUMATh U MCIOJb30BaTh IPEUMYIIECTBA KOMAaHIHOW U WMHIWBUAYAJIBHOU
padoThI;

BbIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JEUCTBHM C Y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaK0I'0 YiI€HA KOJUIEKTHUBA,;

IPUHUMATh LI  COBMECTHOM  JEATEIbHOCTH, OpPraHHU30BBIBATH U
KOOPJAMHUPOBATh JEUCTBUS MO €€ IOCTWKEHHUIO: COCTaBJLATh IUIAH JIEUCTBUH,
pacnpenensTh poiu € y4ETOM MHEHMM YYaCTHHUKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa U KaX/I0T0 YYaCTHUKA KOMaHIbl B OOIINHA
pe3ynbTaT Nno pazpadOTaHHBIM KPUTEPUSIM;

Ipe/laraTb HOBBIE IIPOEKTBI, OLEHUBATb UACU C IIO3UIUU HOBU3HBI,
OPUTMHAIIBHOCTH, IIPAKTUYECKONU 3HAYUMOCTH;

OCYILECTBJIATL IIO3UTUBHOE CTPATErMYeCcKOoe IMOBEICHUE B Pa3IMYHBIX
CUTYalLUSIX, IPOSABIIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuzanus:

CaMOCTOSITETTLHO OCYIIECTBIISATh MO3HABATEIBHYIO NIEATEHOCTh B 00JacTH
GU3MKH W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh W (HOPMYITUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJILHO COCTABJISITH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, TUTaH BBITIOJTHEHUS MPAKTUYECKOW padOThI ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MTPEANOUYTEHUI;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOUYTECHUI;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHNUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYAUIMM B 00JacTH
(bu3KMKHU, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJICKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIQJCTh  HABBIKAMHU  TIO3HABAaTEIBHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JIEUCTBHM M MBICTUTENIbHBIX TPOLECCOB, UX pEe3YyJbTaTOB U
OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pedIIeKCUH ISl OLIEHKU CUTYaIllH, BEIOOpa BEPHOTO
penieHus;



YMETh OIICHMBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO0 HX
CHUKEHHUIO;

OPUHUMAaTh MOTHBBI W apryMEHTBhl JPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NEeSTENbHOCTH;

OpUHUMATh Ce0sl, IOHUMAasl CBOM HEJOCTATKU U JIOCTOMHCTBA,;

OPUHUMAaTh MOTHBBI W apryMEHTBhl JPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NEeSTENbHOCTH;

NpHU3HABATh CBOE MPABO U MPABO JPYIMX HA OIIMOKH.

B npotiecce 1oCTHKEHNS] TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS IPOIPAMMBI T10
buszuke g ypoBHS cpeaHero oOmero oOpa3oBaHus |y  00ydYaroniuxcs
COBEPILIEHCTBYETCS AMOLMOHAIbHBIN UHTEIIEKT, pEIITOJIararoui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIIOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIIbHOE
COCTOSIHUE, BUETh HANPABICHUS Pa3BUTHUA COOCTBEHHOW IMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTH aJaNTUPOBAThCA K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTh, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMH, BKIIIOYAIOLIEH CTPEMIICHHE K JOCTHIKEHHUIO LIENU U
ycrexy, ONTUMHU3M, WHULIHUATUBHOCTb, YMEHHE JIEHCTBOBAaTh HMCXOAS M3 CBOMX
BO3MOKHOCTEM;

SMIATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOILMOHATIBLHOE COCTOSTHHUE
IPYrUX, YYUTBIBaTh €ro IMpH OCYIIECTBIECHUU OOUIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U CONEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, POSIBIIATH HHTEPEC U pa3periaTb KOH(PIUKTHI.

HNPEJIMETHBIE PE3YJIBTATHI

K koniy o0yuenus B 10 kjiacce mpeMeTHBIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YJaIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAay4YHOW KapTUHBl MHUpPA, B Pa3BUTUH COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKON eI TEIIbHOCTH JIHOJIEH;

YUYUTBHIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (PU3UUYECKUX MOJICIICH:
MaTepHualibHasi TOUKa, HHEpIaIbHasl CUCTeMa OTCu€ra, abCOIIOTHO TBEPOE TEIIO,
UJICaJIbHBIN ra3, MOJEIHU CTPOEHHUS Ia30B, )KUAKOCTEN U TBEPIBIX TEJ, TOUYCUHBIN
AIEKTPUYECKUN 3apsil PU PElIeHUU (PU3NUECKUX 3aj1ay;

pacro3HaBaTh (U3MYECKUE SIBJICHUS (MPOIECChl) U OOBICHSATH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHM CTPOCHHMS BEIECTBA U



ANEKTPOAUHAMUKU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSAMOJIMHEHMHOE IBHKEHUE,
cBOOO/IHOE MaJCHHUE TeJl, JBUKEHHE IO OKPYKHOCTH, MHEPLUs, B3aUMOECICTBHUE
ten, nuddysus, OpOyHOBCKOE IABMIKEHUE, CTPOCHHUE JKHUIKOCTEH U TBEPABIX Tel,
U3MEHEHHE 00BbEMa TeN MpU HarpeBaHUM (OXJIAKIEHUH), TEIIOBOE PaBHOBECHE,
UCHIapeHHue, KOHJEHCALMs, IUIaBJICHHE, KPUCTALIM3ALMS, KUIIEHHUE, BIIAXKHOCTb
BO3/yXa, MOBBIILIEHUE JaBJIECHUS Ta3a MpU €ro HarpeBaHUM B 3aKPBITOM COCYJIE,
CBSI3b MEXIY MapaMeTpaMH COCTOSHMA ra3a B HM30IpOIEeccax, MEKTpU3alus Ted,
B3aUMOJIEHCTBUE 3apsAI0B;

OIKCHIBATh MEXaHWYECKOE IBWKCHHE, WCIONB3Yys (PU3MUECKHe BETUYHHBI:
KOOp/AMHATA, IyTh, IEpPEMEIIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIa,
UMIYJIbC TeJa, KHHETHYECKas SHEprus, MOTEHIMalbHas SHEPrHs, MeXaHH4ecKas
paboTa, MexaHHMYeCKas MOIIHOCTb, MpPH OMHCAHWU TPABUIBLHO TPAKTOBATH
(U3NYEeCKUl CMBICII HCIHOJIb3YEMBIX BEJIWYMH, WX OOO3HAYEHUS W EIUHMIIBI,
HaXoAUThb (OPMYJIbl, CBSA3BIBAIOIINE JTAHHYIO (PU3MUECKYIO0 BEIMUUHY C JPYTUMHU
BEIMYNHAMU;

ONKCHIBAaTh M3y4YEHHBIC TEIUIOBBIE CBOICTBA TEI W TEIUIOBHIC SBIICHUS,
UCNONb3ys (PU3NYECKHME BEIUMYMHBL: JaBJIICHUWE Tras3a, TemIepaTrypa, CpeaHss
KUHETUYECKAasl SHEPrUsl XaOTUYECKOro JIBMKEHHMS MOJIEKYN, CpPEeIHEKBaJIpaTHUYHAas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KOO(QPUIIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOTO JIBUTATeNsl; TPU OMUCAHUH
NpPaBUJIBHO TPAKTOBAaTh (U3WYECKUH CMBICI MCHONb3YEMbIX BEIUYMH, UX
0003HAUYEHUS W EOUHUIIBI, HAXOIUTh (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(Gu3nIECKyI0 BEMUYNHY C IPYTUMHU BEIMYUHAM;

OIKCHIBATh U3YUCHHBIC SJICKTPUUECKHUE CBOMCTBA BEIIECTBA M DJICKTPHUECKUE
BJICHUS (IIPOLIECCHI), UCIONB3Ysl (PU3NUYECKUE BEIUUMHBI: IEKTPUUECKUHN 3aps,
AJIEKTPUYECKOE T10JIe, HAPSXKEHHOCTD IOJISA, MMOTEHILIHAJ, Pa3HOCTh MOTEHINAJIOB;
Opd OMNHCAHUM TMPABWJIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCHOIb3YEMBIX
BEIMYWH, MX OOO3HAYCHHS W EAWHUIBI; YKa3bIBaTh (POPMYJBI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIUUHUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBATh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Yys (U3HUECKUE
3aKOHBI ¥ MPUHLMUIIBL: 3aKOH BceMupHoro tsarotenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHWs MEXaHWYECKOM DJHEpPruM, 3aKOH COXPAaHEHUS HMIIYJIbCa,
OPUHLMUIT CYNEPHO3ULMHM CHUJI, NPUHIUI PAaBHONPABUS HHEPLUUAIBHBIX CHCTEM
O0TCYETa, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHS BEIIECTBa, Ia30BbIE
3aKOHBI, CBS3b CPEIHEH KMHETUYECKON SHEPTUU TETUIOBOTO IBMIKEHUS MOJEKYI C
aOCOJIIOTHOM TeMIIEpaTypoM, MEepBbId 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHUs
AJIEKTPUYECKOro 3apsna, 3akoH KyrnoHa, mpu 3TOM pas3iuyarh CIOBECHYIO
(GOopMyITUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC MPUHIIMIIBI IEUCTBUS MAITUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3ianyaTh YCJIOBUS UX OE30MacCHOr0 HUCIMOIb30BAHUS B IMOBCEIHEBHON
KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI IO HCCIEIOBAHUIO (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSMBIX U KOCBEHHBIX HU3MEPEHUM, MPU ATOM
dbopmyIupoBaTh MpoodIeMy/3a1auy ¥ THIIOTE3y YIeOHOT0 AKCTIIEpUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIOKEHHOTO 000PYI0BaHMS, TPOBOIUTH OMBIT U POPMYIHPOBATH
BBIBOJIBI;

OCYIIECTBJISITH MIPSIMbIE M KOCBEHHBIC M3MEPEHUs (PU3UUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBINA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU IOTPEITHOCTEN U3MEPEHHUI;

UCCIE0OBaTh  3aBUCUMOCTH  MeXAy  (U3MYECKHMMHU  BEJIMUMHAMU  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(buKcUpoBaTh PE3yNILTATHI MOJYYCHHON 3aBUCUMOCTH (PU3NYECKUX BETUYUH B BUJIE
TaOHIl U TPaQUKOB, AETATh BRIBOABI IO PE3yIbTaTaM UCCIICIOBAHNS,

coOJo1aTh mpaBuia 0€30MacHOrO Tpyda MpU MPOBEACHUU UCCIIECTOBAHUM B
paMKax ydeOHOro »HKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOM W MPOEKTHOU
JIESITENIbHOCTA C HCIOIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (UM3MYECKOW MOJENbIO,
UCTIONB3Ysl (PU3HUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJM3a yCJIOBUS 3aa4u
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOouMBbIE I €€ pEeIlIeHUs], MPOBOAUTh PACUEThl U OLEHUBATHh PEATbHOCTH
MOJIYYEHHOI'0 3HAaUeHUs (PU3NUECKON BETUYUHBI;

pelIaTh Ka4eCTBEHHbIE 33/1aU: BBICTPAUBATH JIOTMYECKH HETIPOTHUBOPEUUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
busznueckue sIBICHMUS;

UCITIO0JIH30BaTh MPH PEIICHNH Y4eOHBIX 3a/1a4 COBpEMEHHBIE HH(OPMAIIOHHbBIE
TEXHOJIOTUU JIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMU U MPEJICTABICHUS
y4eOHOM M HAy4YHO-TIOMYJSAPHOW HH(POpMAIMU, IOJIYYEHHOW W3 Pa3IUYHBIX
MCTOYHUKOB, KPUTUYECKHU AaHATM3UPOBATH MOTy4aeMyr0 HH()OpMAIIHIO;

IPUBOJIUTH MPUMEPHI BKJIAJA POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHHE MPOIIECCOB OKPY>KAIOIIET0 MUPA, B pa3BUTHE TEXHUKH
1 TEXHOJIOT U,

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS TTO (PU3HUKE B MOBCETHEBHON KUZHU JIJIS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudopaMu M TEXHUYECKUMHU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBBS M COOJIOJCHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEIE;



paboTaTh B TpyHIE C BBIIOJHCHHEM pPa3UYHBIX COLMAJIBHBIX POJICH,
IUTAHUPOBATh pabOTy TPYMIMbl, PAIUOHAIBHO paclpeneisTh OO0SI3aHHOCTH W
TUTAHUPOBATH JIEATEILHOCTh B HECTAHJAAPTHBIX CUTYaIlUAX, aJleKBaTHO OIEHUBAThH
BKJIAJT K&KJIOTO M3 YYACTHUKOB TPYIIITHI B PEIICHUE PacCCMaTPUBAEMOM MTPOOTIEMBL.

K xoniy o6yuenus B 11 kjacce mpeamMeTHbIE pe3yJbTaThl HA 6a30BOM ypPOBHE
JIOJKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIIUXCST YMEHUH:

JIEMOHCTPUPOBATh HAa TMPUMEPAX POJb U MECTO (PU3MKU B (PopMUpPOBaAHUHU
COBPEMECHHOW HAy4YHON KapTHHBI MHpAa, B PA3BUTUH COBPEMCHHOW TEXHHUKH W
TEXHOJIOTHM, B IMPAKTUYECKOM NEATEIBHOCTH JIFOACH, LEITOCTHOCTh U E€IUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3UYECKUX MOJIENCH:
TOYCYHBIM AICKTPUUECKUIN 3apsiI, JIyd CBETa, TOUCYHBIM UCTOYHHMK CBETA, SICpHAs
MOJIeTIb aTOMa, HYKJIOHHAs MOJeNlb aTOMHOIO Sipa MpH pEHIeHUH (PU3NYECKUX
3ajay;

pacmo3HaBaTh (PU3NYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN W KBAaHTOBOU (DM3UMKHU: DJIEKTPHUIECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIEUCTBUSI TOKA, B3aMMOECHCTBUE
MarHuTOB, DJIEKTPOMArHUTHAs WHAYKIUS, JCHCTBME MAarHUTHOTO TIOJIA Ha
NIPOBOJHUK C TOKOM U IBWDKYIIHKCS 3apsfl, SJICKTPOMAarHWUTHBIC KOJeOaHWUS M
BOJIHBI, TIPSIMOJIMHEHHOE pACIpPOCTPAHCHHWE CBETa, OTPaKECHUE, NPEIOMIICHHE,
uHTeppepeHuus, audpakuus W TOOJSpU3alMs CBETa, JUCIEepCHUs CBETa,
dotoanekTpuaeckuii 3pdekt (PporoaddekT), cBeTOBOE NaBICHNE, BOSHUKHOBEHUE
JMHEHNYAaTOro CIEeKTpa aTroMa BOJOpOAa, €CTECTBEHHAs W HCKYCCTBEHHAs

PalMOaKTUBHOCTb;
ONKCHIBATh W3Y4YEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MNPOBOJUMOCTh  pAa3JIUYHBIX  Cpel) U

AJEKTPOMArHUTHBIC SIBIICHUS (MPOLECCHI), UCMONB3Ysl (PU3NUECKHUE BEIUYUHBI:
ANEKTPUUECKUI 3apsijl, CHJIa TOKa, AJIEKTPUUECKOE HAMNpsLKEHHE, DJIEKTPUUYECKOe
CONMPOTHUBJICHUE, PAa3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUiia, paboTa TOKa,
WHIYKIHUST MarHUTHOrO mojsi, cuia Awmmepa, cwia JlopeHila, MHIYKTHBHOCTb
KATYIIKW, SHEPrusl DJIEKTPUUYECKOr0 M MArHUTHOrO TMOJeH, MEepHoJl M YacroTa
KoseOaHuii B KoJiebaTeNbHOM KOHTYpe, 3apsij U Ccuila TOKa B Mpolecce
FapMOHUYECKUX AJIEKTPOMAarHUTHBIX KoJieOaHWil, (OKYCHOE paccTosHuE U
ONTHYECKasl CWjia JIMH3bI, TIPU OMHMCAHWM TPAaBUIBLHO TPAKTOBATh (HHU3UUECKUI
CMBICI UCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS U EIMHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE TAHHYIO (PU3MUECKYIO BETUUYUHY C IPYTUMH BEIUYUHAMH;

ONMKUCHIBATh H3YUYCHHBIE KBAHTOBBIE SIBJICHUA M MPOLECCHI, HCIOIb3YS
¢dbuznyueckre BEIUYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETa, SHEPTUsi U UMNYJIbC (POTOHA, MEPHUO] ToJypacaga, SHEPrus CBSI3U



ATOMHBIX SIJIep, TPU OIMCAaHWUM MPABHIBLHO TPAKTOBAaTh (PU3WYCCKUN CMBICT
UCIIOJIb3YEMbIX BEIIMYMH, MX OOO3HAYEHUs W EIMHMIIbI, YKa3bIBaTh (OPMYIIbI,
CBS3BIBAIONIUE JIaHHYIO (U3MUYECKYI0 BEJIUYMHY C JPYTUMH BEITUYHMHAMH,
BBIYHCIISATH 3HAYCHUE (DU3NIECKON BEITMUNHEI;

aHAIM3UPOBATH (PU3UYECKHUE TMPOLIECChl U SIBJICHUS, UCIOJIBb3YsS (PU3nyecKue
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENILHOIO U MapajlIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[koyns—JIeHna, 3akoH 3JIEKTpOMAarHUTHOU
UHAYKIMH, 3aKOH MPSMOJIMHEHHOr0 PaCHpOCTPAHEHHS CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHbI MPEIOMJICHUSI CBETa, ypaBHeHUE ODWHIITeHa mns gororddekra,
3aKOH COXPAaHEHHS] DHEPTUH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXpaHEHUs
ANEKTPUUECKOTO 3aps/ia, 3aKOH COXPAHEHHs] MacCOBOTO YMCIA, MOCTYyNaThl bopa,
3aKOH PaJIMOAKTUBHOI'O pacmaja, Ipyu 3TOM pasjinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, O0JACTH)
NPUMEHUMOCTH;

OTIpEIeNISTh HATIPABICHUE BEKTOPA UHIYKIIMA MAaTHUTHOTO TIOJISI TPOBOTHUAKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATH M300paKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIONTHATH JKCIEPUMEHTBI TI0 HCCIECIOBAHUI0 (U3UYECKUX SBICHUUA W
IPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUH: MpU 3TOM
dbopmyupoBaTh MpodsieMy/3aaauy U TUIIOTE3y YI4eOHOro AKCIIEpUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIOKEHHOTO 000PYI0BAHMUS, IPOBOIUTH OTBIT U (POPMYIHPOBATH
BBIBOJIBI;

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC M3MEPCHHS (PU3NUECKUX BEIUYHH, ITPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU IMOTPEITHOCTEN U3MEPEHHU;

UCCJICIOBATh 3aBUCUMOCTH (PU3NUYECKHUX BEITUYHMH C HCIIOIH30BAHUEM MPSMBIX
U3MEPEeHMIA: TIPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH PE3yIbTaThl
MOJTYYEHHON 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUAE TAOMUI U Tpadukos,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

coOJoaTh npaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax ydeOHOro OHKCIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOM W MPOEKTHOU
JESITENBbHOCTU C HMCMOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (PUM3MYECKOW MOJEINbIO,
UCTIOJB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCIOBUS 3a/1auu
BBIOWpATh (PU3NYECKYI0 MOJIEIb, BBIACIATh (PU3UYECKUE BEIMYMHBI U (HOPMYIIHI,
HEOOXOMUMbIe NIl €€ pEelIeHUs, MPOBOAUTH PACUYEThl M OIICHUBATH PEaTbHOCTH
NOJTy4EHHOI'0 3HAYeHUSI PU3NYECKON BETUUNHBL;



peniaTh Ka4eCTBEHHbIE 3a/1a4M: BHICTPAUBATh JJOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXIEHUW C OMOpON Ha H3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bU3HUYECKHE SIBICHNUS,

UCII0JIH30BaTh MPHU PEUICHNH YU4E€OHBIX 33/1a4 COBPEMEHHBIE MH(DOPMAIIOHHbBIE
TEXHOJIOTUHU JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIMU U MPEICTABICHUS
y4eOHOM ¥ HAay4YHO-TIOMYJApHON WHGPOPMAIUK, TOJYYCHHOM W3 Pa3IMYHBIX
UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTydaeMyt0 HH()OPMAITHIO;

OOBSCHATh TPUHLUNBI JEHCTBUS MAaIllMH, NPUOOPOB U TEXHUYECKUX
YCTPOUCTB, pa3anyaTh yCIOBHS MX 0€30MacHOTO MCIOJIb30BaHUs B MIOBCEIHEBHOM
KU3HU;

PUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOEKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE MPOIIECCOB OKPYXKAIOIIErO MHUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 110 (PU3UKE B MIOBCETHEBHOW KUZHU IS
oOecrieueHus 0€30MaCHOCTH TIpU OOpaleHuyd ¢ TpudopaMu U TEXHUYECKUMHU
YCTPOUCTBAMHU, JJII COXPAHEHHUS 3[I0POBbS U COOIIOJICHUS] HOPM SKOJOTHUYECKOI0o
NOBEJICHUS B OKPY’KAIOLIEH CPEAE;

paboTaTh B TpYIIEe C BBHIIOJHEHUEM PAa3IUYHBIX COLHUAILHBIX POJIEH,
IUIAaHUPOBATh palbOTy TPYIIbl, pPalMOHAIBHO pPACHOPEAENsITh OOSI3aHHOCTH U
IJIAaHUPOBATh JCSATEIHHOCTh B HECTAHAAPTHBIX CUTYAIMSIX, aJ€KBaTHO OICHUBATH
BKJIAJl K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMOI MPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosan4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbie
Ne ni/m P Konrtpoasnbie | IIpakTnueckue (mupp )
NMPOrpamMmblI Bcero odpa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Paznen 1. PU3UKA U METO/JIbIl HAYYHOI'O ITIO3HAHUS
bu6nunorexa LIOK
1.1 ®u3nKa U METOIbl HAYYHOTO NTO3HAHHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pazgeny 2
Pasznen 2. MEXAHUKA
bubnunorexa LIOK
21 Kunematitka > https://m.edso0.ru/7f41bf72
but6mmoreka [IOK
2:2 Auamiica ! https://m.eds00.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXPAHEHUSI B MEXAHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Htoro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM 9 1 bubmuoteka [IOK
' TEOpHHU https://m.eds00.ru/7f41bf72
bu6nunorexa [IOK
3.2 OCHOBbI TEPMOAHHAMHIH 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BEIIECTBA. 5 bu6nmorexa LIOK
' ®a30BbIE EPEXOIBI https://m.edsoo.ru/7f41bf72
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Htoro no pazneny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubnunorexa LIOK

4.1 IICKTPOCTATHKA 10 https://m.edso00.ru/7f41bf72
4.9 [locTostHHBIN neKkTpudecKuid TOK. Toku B 12 bubnuorexa [IOK

' Pas3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (uhp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIe
padoThbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOJANHAMUKA
MarunuTHOe noje. IIeKTpOMarHiuTHast bu6mmoreka [IOK
11 11 1 3
WHYKUUSA https://m.edsoo.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
51 MexaHu4eCKHE U IEKTPOMArHUTHbBIE 9 1 bu6muoreka [HIOK
' Kosiebanust https://m.edsoo.ru/7f41c97¢
99 MexaHu4yeckre U 3JIeKTPOMarHUTHbIE 5 1 bubmmorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bubnunorexa LIOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pazznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTIeTIMAIBHON TEOPUH 4 1 bu6mmoreka [IOK
OTHOCHUTEIILHOCTH https://m.edsoo0.ru/7f41c97c
Uroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEHTHI KBAHTOBOW ONTHKHU 6 bubmorera [JOK

https://m.edsoo.ru/7f41c97¢
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but6mmoreka [IOK
4.2 Crpoetie atoma 4 https://m.edso00.ru/7f41c97¢c
bubnunorexa LIOK
43 ATomHoe 470 > https://m.edso00.ru/7f41c97¢
Uroro no pazaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKHU

5.1 DJeMEeHTBI aCTPOHOMHU U aCTPOPUIUKU 7 ]r?tffsﬂ/l;lr(r)f:;(s?)(])lrou/s £41c97¢
Hroro no paszneny 7
Pasznes 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 O6o0mraromiee TOBTOPEHHE 4 Eggﬂ;ﬁf;{;?&s £41607c
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