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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUW M TPeOOBAaHMI K pe3ylbTaram
OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a rtaxxke ¢ yu€rom QenepanbHOil pabodeil MporpaMMbl BOCIUTAHUS |
KOHIICTIIIMK TIpenojaBanusi yuyeOHoro mnpeamera «Pusmka» B 00pa30oBaTeNbHBIX
OpraHu3aIusaX Poccuiickoi denepanum, pEATU3YIOLINX OCHOBHBIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Copepxanne mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOydaromuxcs 10—11 kinaccoB npu o0yueHuu
ux ¢usnke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOIO MOJIX0/IA.
[Tporpamma o ¢usuke coorBercTByeT TpedoBanusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEAMETHBIM pe3ybTaTaM OO0yUeHHs, a TaKkKe
YUUTBIBAET HEOOXOAMMOCTb peau3ali MEXIPEIMETHbIX CBs3ell (U3UKU C
€CTECTBEHHO-HAYYHBIMHU y4€OHBIMH IIpeMeTaMu. B Helt onpenensitoTcss OCHOBHBIE
1eIU U3y4eHUs (PU3UKU Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHus, IJIAHUPYEMBIE
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€ MPEIMETHBIE PE3YJIbTATHI 110 TOJIaM O0yUCHHUS;

e cojiepKaHue yueOHOro npenMera «@u3rkay 1o rogam oOyueHus.

du3rka Kak Hayka O HamOosiee OOIMX 3aKOHAX MPHUPOJIbI, BBICTyHas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBINA BKJIaJ B CUCTEMY
3HaHUI 00 okpyskaromieMm mupe. LIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIOUi
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKHE 3aKOHbI
JeKaT B OCHOBE IMPOIECCOB W SIBICHWW, HW3Y4aeMbIX XHUMHCH, OHMOIOTHEH,
dbusznueckord reorpadueid u actpoHomueil. Hcmonb3oBaHME UM AKTHUBHOE
npuMeHeHHe (U3UYECKUX 3HAHUW  OmpeenseT XapakTep MW pa3BUTHE
pa3HOO0pa3HBIX TEXHOJOTUi B chepe IHEPTeTUKH, TPAHCTIOPTA, OCBOEHUS KOCMOCA,
MOJIYYEHHUs] HOBBIX MATEpHAJIOB C 3aJaHHBIMU CBOMCTBaMH W Apyrux. M3ydenue
(bY3UK1 BHOCUT OCHOBHOM BKJ1aJ B JOPMHUPOBAHUE €CTECTBEHHO-HAYUYHON KapTHUHBI
MUpa oOydaronmxcsi, B (OpMHUpOBaHHE YMEHUW NPUMEHATh HAaY4YHBI METOJ
MO3HAHUS TIPH BBHIMOJIHEHUU UMHU y4E€OHBIX UCCIIEIOBAHUMA.

B ocHOBY Kypca ¢pu3uKu 111 ypOBHS CPEHEr0 00IIeTro 00pa30BaHMs MOJIOKEH
pAI uaeh, KOTOpbIe MOKHO pacCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX Pa3fesoB (DU3MKH, BKIIFOYAET KaK
BOMPOCHI KJIACCHUECKOM, TaK U COBPEMEHHOM (PU3UKH.



Hoes cenmepanuzayuu. B cOOTBETCTBMM € HEW Marepuan Kypca (HU3UKU
o0beAMHEH BOKPYr (u3MYecKuX Teopui. Bemaymum B Kypce sBiseTcs
(opMupoOBaHUE NPEICTaBICHUN O CTPYKTYpPHBIX YPOBHSIX MaTe€pHUM, BEUIECTBE U
noJe.

Hoes eymanumapuzayuu. EE€ peanuzanusi mOpeanojaraeT HUCIOIb30BaHUE
T'YMaHUTapHOTO MOTEHIMala (U3MUECKON HAyKH, OCMBICIIEHHUE CBSI3M Pa3BUTHUSA
(Gu3uKU ¢ pa3BUTHEM OOLIECTBA, a TAK)XKE C MUPOBO33PEHUECKUMHU, HPAaBCTBEHHBIMHU
Y 3KOJIOTHYECKUMU TIPpOoOIeMamH.

Hoes npuxnaonoti nanpasnennocmu. Kypce dbuzuku nmpeamnoiaraet 3HakoMCTBO
C IIUPOKUM KPYrOM TEXHHYECKUX U TEXHOJOTMYECKUX MPUIIOKEHUN H3y4EHHBIX
TEOPUU U 3aKOHOB.

Hoes osxonocuzayuu peamm3yercs TOCPEACTBOM BBEACHUS DJIEMEHTOB
COJlepKaHMsl, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHHKH M TEXHOJOTHM, a Takke 00CYXKICHHs
npo0JIeM pallOHAIBEHOTO MPUPOOIIOIBF30BAHUS U IKOJIIOTUYECKOM 0€30MacHOCTH.

CrepxHEBBIMH JJIEMEHTaMHU Kypca (U3MKH Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmdeckue Teopuu (hopMHpOBAHUE MPEICTABICHUNA O
CTPYKTYype MOCTPOEHUs] (PU3NYECKON TeOpuH, poiu (GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O PUPOJIE, TPAHHUIIAX TPUMEHUMOCTH
TEOPUH, JIJIs1 ONTUCAHMsI €CTeCTBEHHO-HAYYHBIX SBICHUHN U MPOILIECCOB).

CHCTeMHO-AESATENIbHOCTHBIN TOAX0 B Kypce (DPM3UKU peanu3yercs Ipexie
BCEro 3a CYET OpraHu3alldd SKCIEPUMEHTAIBHON AESITeTbHOCTH O00YYaroIIUXCs.
Jl11s 6a30BOTO YpOBHSI Kypca (PU3UKHU — 3TO HCIIOJIb30BAHUE CUCTEMBI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX KCTIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B IpOrpaMme
no ¢uzuke OObEAUHEHBI B OOIIMNA CIUCOK YYEHUYECKHX MPAKTHUECKUX padoT.
Brinenenne B yKka3aHHOM mepedHe J1a0OpaTOPHBIX padoOT, MPOBOAUMBIX MJIs
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS yYaCTHHUKAMHU 00pa30BaTEILHOrO IMpoliecca
UCXOJsl U3 OCOOCHHOCTEW IJIAaHUPOBAHMS M OCHallleHUs kKabuHera ¢usuku. [lpu
9TOM oOecreunBaeTcsi OBJAJCHUE OOYYalOIIMMHUCS YMEHHUSMH IPOBOJUTH
KOCBEHHBIE HM3MEpPEHUs, HUCCIENOBAHUS 3aBUCUMOCTEH (PU3MYECKHX BEIUYMH U
MIOCTAHOBKY OIBITOB TIO MTPOBEPKE MPEITOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHKEe yAENSIeTCsl pelIeHUI0 PaCUETHBIX U KaUeCTBEHHBIX 3a/1ay.
[Ipu sTOM AJ1g pacyETHBIX 3a/1ay MPUOPUTETOM SIBJISIOTCS 3a]1a4M C SBHO 3aJaHHOU
¢u3nyecKkoil MOMAENbI0, TO3BOJSAIONIME TPUMEHSATH U3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, TaKk M WHTETPHUPYs 3HAHUS W3
pa3HbIX pa3nienoB. s KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a/1aHUs Ha
OOBSICHEHHE MpPOTEKaHUsl (U3NYECKUX SIBJICHUM W NPOLIECCOB B OKpYKarouiei
KU3HU, TpeOyronue BbIOOpa (M3UYECKOWM MOAENU IS CUTYalld MPAKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.



B cootrBerctBuu ¢ TpedoBanusimu I'OC COO k maTepuanbHO-TEXHUYECKOMY
obecrnieueHn0 y4eOHOro mpouecca 0a30Bbl ypoBEHb Kypca (PU3MKH Ha ypOBHE
cpenHero oOmiero oOpa3oBaHUs JOKEH M3y4aThCS B YCIOBUSIX MPEAMETHOTO
kaOuHeTa (U3MKM WIM B YCIOBHUSAX HHTEIPUPOBAHHOIO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LUKIa. B kabuHere GU3MKH AOHKHO ObITH HEOOXOAUMOE
nabopaTopHOe OOOpYJOBaHHE JUIsl BBINOJIHEHUS YKa3aHHBIX B MPOrpaMMe IO
(pu3nKe yUeHUYECKUX MPaKTUUYECKUX PadOT U JEMOHCTPAaLlMOHHOE 000pYI0BaHUE.

JlemoHCcTpaumoHHOe 00opyAoBaHUE (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH U OOECHEYMBAET IOCTAHOBKY
NEpEeUYNCIECHHBIX B IporpaMme Mo (U3MKE KIOYEBBIX JIEMOHCTpAaLUN JJIs
UCCIIEIOBAaHNS  HW3Y4YaeMbIX SIBJIECHUUA M  NOPOLECCOB, HSMIUPUYECKUX U
(yHIaMEHTaNIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUI.

JIabopaTopHOEe 00OpynOBaHME JUIsl YYEHUYECKHX MPAKTUYECKUX pPadoT
(GopmMupyeTcsi B BHJIE€ TEMaTHUYECKMX KOMIUIEKTOB M OOECHEUYMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxca. TeMaTH4ecKne KOMILIEKTHI
71a00paTOpHOTO O0OpPYJIOBAaHMS JIOJDKHBI OBITh IMOCTPOEHBI HA KOMILIEKCHOM
UCMOJIb30BAaHUM AHAJIOIOBBIX M LHU(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE LIU(PPOBBIX J1aOOpaTOpUil.

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

e (opmupoBaHue HHTEpeca M CTPEMJIEHHUS OOYy4YalOIIUXCA K HAydHOMY
U3YYEHUIO MPUPOABI, PA3BUTHUE HUX HHTEUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TO3HAHUs U (popMUpOBaHUE
MCCJIEI0BATEIbCKOI0 OTHOLLICHUS K OKPYKAIOLIUM SIBIICHUSIM;

e (opMHPOBaHME HAYYHOI'O MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4eHHsI OCHOB
CTpOEHUS MaTepUH U (PyH/ITAMEHTAIbHBIX 3aKOHOB (DM3UKU;

e (opmupoBaHue yMeHUH OOBSACHATH SBJIECHUA C HUCIHOJb30BAHUEM
(¢u3nYecKuX 3HAHUN U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMUpOBaHME MPEICTAaBICHUM O ponu (PU3MKK A Pa3BUTUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHil.

JlocTrkeHne 3TUX Leneld 00ecleurnBaeTcsl peleHueM CIEeIyIOIUX 3a1ad B

Ipolecce U3YUeHUsI Kypca (U3UKH HAa YPOBHE CPEAHETO 001LEero oopa3oBaHus:

e MpuoOpeTeHue CUCTEMbI 3HAaHUI 00 00X (PU3NUECKIX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUAX, BKIIOYAs MEXAHHUKY, MOJEKYJSIPHYI0 (U3HKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (PU3HKY U 3JEMEHTHI aCTPOPHU3UKHU;

e (opMHUpOBaHME YMEHUHW TPUMEHATh TEOPETUYECKUE 3HAHUS IS
OObsICHEHHsST (U3UYECKUX SIBJICHUH B TPUPOAE U IS TNPUHATHUS
MMPAKTUYECKUX PEUICHHUM B MIOBCEIHEBHOM KU3HU,



e OCBOCHHME CIOCOOOB peUICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJlaHHOM
busnueckoil MoOJENbl0, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIIBHOE
co3fanue (pu3nUecKoit MOJICIH, aICKBATHOU 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, aHAIM3a W WHTEpIpeTanuu UHPopmaluu,
OTpeJIeTICHUs] IOCTOBEPHOCTHU MOJTYYEHHOTO PE3yJIbTaTa;

e CO3JIaHME YCJIOBHM ISl PA3BUTUS YMEHUU IMPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU JEATENBHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro OOIIEero
oOpazoBanus oTBoauTcst 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HElEN0), B
11 kimacce — 68 gacoB (2 yaca B HEJIEIIO).

[Ipennmaraemeiii B mporpamMmme 10 (QU3MKE MepedeHb Jab0paToOpHBIX U
NPaKTUYECKUX paldoOT SBISETCS PEKOMEHJIOBAHHBIM, YYUTENb JElaeT BBHIOOP
NPOBENICHUs JIA0OpaTOPHBIX PAOOT M OMBITOB C YYETOM HHIUBHIYaIbHBIX
0COOEHHOCTEH 00yUaroIuXxCsl.



COILEPKAHUE OBYYEHUA
10 KIIACC

Pa3nen 1. ®u3nka v MeTOAbI HAYYHOI'0 MO3HAHUS

®usuka — Hayka o npupone. HayuHbie mMeTonbl IO3HAHHUS OKPYKAIOLIETO
mupa. Poiib 3kcriepuMeHTa v TEOpUH B IPOLECCE TO3HAHMS TPUPOABL. DKCIIEPUMEHT
B (husmke.

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

Ponb u mMecTto Qu3nku B (OPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MUpa, B PAKTUYECKON AEATEIbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBble MU UHUPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHnnueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JABUKEHHUS.
Cuctema otcuéra. TpaekTopus.

[Tepemeriienne, CKOpOCTh (CpedHsisi CKOPOCTh, MTHOBEHHAs CKOPOCThb) H
YCKOPEHUE MaTepUaIbHOM TOYKH, UX MPOEKIIMM HAa OCU CHCTEMBbI KOOPAWHAT.
CrioxeHue nepeMeIieHnil U CI0KEHUE CKOPOCTEM.

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

CBoboaHoe mazieHre. Y CKOpeHHe CBOOOTHOTO A ICHHUS.

KpuBonunenHnoe nBrxenue. /J[BkeHre MaTeEpUaIbHON TOYKHU MO OKPYKHOCTH
C IIOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHENHAs CKOPOCTb.
[lepuon u yactora oOpamienus. LleHTpocTpeMHUTeNbHOE YCKOPEHHUE.

TexHudyeckre YCTpPOMCTBA MW MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBI)KEHHUE CHAPSIO0B, LIEMTHBIE U PEMEHHBIE TTepeaavu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenne nBukeHus Tena, OpOIIEHHOrO TMOJ yIJIOM K TOPU3OHTY U
TOPU3OHTAIBHO.



N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

Hanpasnenue ckopocTu Ipyu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIBIO ONPEIEIICHUST MTHOBEHHOU
CKOpOCTH.

HccnenoBaHnne COOTHOLICHHUS MEXAY IIyTAMH, I[POWUJICHHBIMUA TEJIOM 3a
MOCJICOBATENbHBIE PAaBHBIE IPOMEXKYTKHM BPEMEHHM NPU PAaBHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOUM HYIIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOW KUIKOCTH.

N3yyenue nBmxeHus Tena, OpOIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunumn  otHocutenbHOCTH  ['anmunes. IlepBeit  3akoH  HeroToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Tpunnun cyneprno3unuu cuil. Bropoii 3akon HeroToHa 11t
MaTepUATBHONU TOYKH. TpeTnil 3akoH Hpr0TOHA 1151 MaTepHUAIbHBIX TOYEK.

3akoH BcemupHoOro TtsiaroreHusa. Cuima Tsokectr. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKkobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpEeHUs CKOJIBKEHUS U cujia TpeHus nokos. KoadgduiumeHt tpenusi.
Cuiia conpoTUBIIEHUS PU IBUKEHUH TEJA B )KUJIKOCTH WIIH rase.

[TocTymarensHOE U BpaliaTeabHOE JIBIKEHHE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpaumieHus. llneuo cunbl. YcnoBus
paBHOBECHS TBEPAOIO TENA.

TexHu4yeckre yCTpoWCTBA M NPAKTHYECKOE MPUMEHEHUE: MOALIUITHUKH,
JBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHHE UHEPLIUH.

CpaBHeHHE Macc B3aMMOJICHCTBYIOIIMNX TEI.

Bropoii 3akon Herotona.

N3mepenne cui.

CroxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhOpMaIii.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U MAICHUN.

CpaBHEeHHME CUJT TPEHUS MTOKOSI, KAUYEHHUS U CKOJIbXKEHUS.

VYcnoBus paBHOBeCHUs TBEPIOTO Tena. Buasl paBHOBECHSI.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydenue aBmxeHus OpycKa Mo HaKJIIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT uxX JaehopmMaIiu.

UccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TeJld, HMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynbc MarepuanbHOM TOUKH (Teda), CUCTEMBI MaTEpPUAIbHBIX TOYEK.
Nmnynbec cuUilbl U1 U3MEHEHHE HMMITYJIbCa 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
COXPAHEHHUsI MEXaHUYECKOU YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckre yCTPOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KONED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

[lepexon noTeHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

WccnenoBanue cBsi3u pabOThl CHIBI ¢ U3BMEHEHHEM MEXaHUYECKON SHEepPIruu
TeJla Ha IIPUMEPE PACTSHKEHUS PE3UHOBOIO KI'yTa.

Paznen 3. MoJgiekyasipHas GQU3MKa U TEPMOJAMHAMHMKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW T€OPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddys3us. Xapakrep ABUKEHUS WU
B3aMMOJICMCTBUSL YaCTHUL BellecTBa. Mojaenu CTpOeHUs TIa30B, KUJIKOCTEU H
TBEPJBIX TS U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeneid. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [loctosiHaas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usMmepenue. lllkana temneparyp
[enbcus.



Mopens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUM HJealbHOro rasza. AOCONIOTHash TeMmIiiepaTypa Kak Mepa
CpeoHeW KWHETHUYECKOW SHEPruM TEIUIOBOIO ABWKEHUsA dvacTul] rasa. lllkarma
temrieparyp KensBrna. 1'a3oBbie 3akoHbBI. YpaBHeHue MenneneeBa—KnanenpoHna.
3akoH [anbrona. M3omponeccsl B UICAUIBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHUE H3OIMPOIIECCOB: H30TE€pPMa, H30X0pa,
n3obapa.

TexHuueckne YCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OmBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOEHHE BemecTBa, Qororpadum
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Monens 6pOyHOBCKOTO ABUKECHUS.

Moguens onbita IlTepHa.

OnbITHI, JTIOKA3bIBAIOIIIHE CYIIIECTBOBAaHUE MEXKMOJEKYJIIPHOT O
B3aUMOJECHCTBHUS.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOY AaBJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIIUE YPABHEHHE COCTOSIHHS HJICAIBHOIO Tasa,
U30IPOLECCHI.

Vuenuueckuii sxkcnepumenm, 1abopamopHule pabomaol

Onpenenenue Macchl BO3JyXa B KIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUI
00bEMa KOMHATHI, JJABJICHUS U TEMIIEpaTyphbl BO3/1yXa B HEM.

HccnenoBaHne 3aBUCUMOCTH MEKY MapaMeTpaMu COCTOSIHUSA Pa3peKeHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamMuueckass cucteMa. BHyTpeHHSAS dHEpPrus TEPMOIAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHusi. KonnuectBo Temnorsl U padbora. BHyTpeHHss
SHEPrusi  OAHOATOMHOIO  HWJ€ajJbHOro  rasa. Buasl  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JeIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonndecTBo TemnoTsl npu Temionepeaaye.

[Tonsitue 00 aauabatHom mpouecce. I[lepBblii 3aKOH TEPMOJIMHAMUKHU.
[Ipumenenue mepBOro 3akoHa TEPMOJWHAMUKH K m3ompoieccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Brtopoii 3akon TepmoarHamuku. HeoOpaTumMocTh POIIECCOB B MIPUPOJIE.

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBaHus HSHEPrUM B TEIUIOBBIX MamuHax. KoddduIMeHT mone3Horo
nercTBus TermmoBord MammHbL Ilukn KapHo m ero xosdduimeHT moiie3Horo
JNENCTBUSA. DKOJIOTMYECKHUE MPOOIEMBI TEMIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTaTellb
BHYTPEHHETO CTOpaHUsi, ObITOBON XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpEHHEW »HEpPruM Teja MPU COBEPILICHUM PadOThI: BHUIET
npoOKu u3 OYTBUIKK TMOJ] JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAITH ).

N3MeHeHne BHYTpEHHEN SHEPTUH (TeEMIIepaTypbl) Tea NpH TEeIionepeaye.

OmnbIT 0 a1MadaTHOMY PAaCIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOHHBI, IBUTATENsi BHYTPEHHETO0 CrOpaHusi, pEaKTUBHOTO
JBUTATEIIS.

Yuenuuecxuii skcnepumenm, r1abopamopnule pabomuwl

N3mepenue yaenpHONU TEI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeuyecmea. Pazosvie nepexoonvl

[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 Tea. AHU30TPOIHS 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, TEXHOJIOIUHU MOJIYyUYEHHUs] COBPEMEHHBIX MaTEpPUaloB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npy noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpEHUs BIAXKHOCTH.

HaGntonenune HarpeBanus U MjiaBjieHUs] KPUCTANIMYECKOTO BEIIECTBA.

JleMoHcTpanus KpUCcTalioB.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3Mepenre 0THOCUTEIHLHON BIIaXKHOCTU BO3/yXa.

Pa3znen 4. DinekTrpoauHaMuKka
Tema 1. Inekmpocmamuka
OnexTpuzanus Tel. JNEKTpUIecKuil 3apsa. [Ba BUia 3JIeKTpUYECKUX 3aps10B.
[IpoBOHMKHM,  AMDJIEKTPUKM W IOJYHNPOBOJHHUKH. 3aKOH  COXpaHEHUs
ANEKTPUYECKOTO 3apsa.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. TouedyHbIN 31EKTpUYECKUI 3apsi.
Onektpuueckoe none. Hampsoxk€HHOCcTh  3yiekTprueckoro mois. ITpuHiun



CYIEPIIO3UIIUMN DJICKTPUUYECKUX MOJIeH. JIMHMK HaNps>KEHHOCTH AJIEKTPUUYECKOTO
OJIAL.

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

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

TexHuuecKkne yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: 3JIECKTPOCKOIL,
AJIEKTPOMETP, IJICKTPOCTATHUUECKAsl 3alllUTa, 3a3eMJICHUE AJICKTPONpUOOpPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN arIapar, CTPYUHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3anmopeiicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPAEKTPUKH B 3IEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXAY HUIMH U AUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenune 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toxku é paznuunvix cpeoax

OJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIJIEKTPUYECKOIO TOKa.
UcTtounuku Toka. Cumna toka. [IoCTOIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJIEKTPUUECKOE COMPOTUBICHUE. YEIbHOE CONPOTHUBJIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJUIENbHOE, CMEIIAHHOE COEIUHEHUE TPOBOIHUKOB.

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

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

OJIEKTpOHHAs] ~ MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHMOCTD
COINPOTHUBIICHUS METAJUIOB OT TeMnepaTypbl. CBEPXIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBOOHUKMY. CobctBeHHas " IpUMECHas IPOBOJIMMOCTh
noynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHuKOBBIE TPHOOPHI.

DNEeKTpUYECKU TOK B pacTBOpax M  paciuiaBax  AJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOIHAIMA. DIEKTPOJIN3.



OnexkTpudyeckuid Tok B raszax. CaMOCTOSTENbHBIA M HECaMOCTOSTEIbHBIN
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.

CMmelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssiMoe wu3MepeHue >IeKTpoABMKYHIeH cuibl. KopoTkoe 3aMblKaHHe
raJlbBaHUYECKOr' 0 3JIEMEHTA U OI[EHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTH COMPOTHUBIICHUSI METAJIJIOB OT TEMIIEPATypHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OHOCTOPOHHSS MPOBOJAUMOCTD JTUOJIA.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

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

Habmronenue aiekTpoinsa.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyHIECTBISETCS C
y4€TOM CO/IepKATENbHBIX MEXKIIPEAMETHBIX CBS3€d € KypcaMHh MAaTEeMAaTHKH,
OMOJI0THH, XUMHH, Teorpadun U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHbIE C MU3YYEHHEM METOJOB HAY4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
Teopus, HAOIIOACHUE, SKCIIEPUMEHT, MOJIEIIUPOBAHUE, MOJIEh, H3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl ypaBHEHUH, JHHEWHass (QyHKIu,
napalouna, runepbosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanndeckoe NBUKEHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEIJIOOOMEH KUBBIX OPraHU3MOB (BBl TEIUIONEpPEIauH, TEMIOBOE PAaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOUM MPUPO/IE.

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



AJNIEKTPUYECKUE  CBOMCTBA  METAIJIOB,  DJEKTPOIUTHYECKAss  JTUCCOIMAIMS,
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,
AIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaThBAHUKA.

11 KIJACC

Pasznen 4. dinekTrpoauHaMuka

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[ToctosiHHbIE MarHuThl. B3anmoaelcTBUE MOCTOSSHHBIX MArHUTOB. MarHuTHoOE
nosie. Bektop MarauTHOM MHAYKUUU. [IpyHIUI Cynepno3uiimy MarHuTHBIX ITOJIEH.
Jlvann MarHuTHOM WHAYKIMU. KapTWHa JWHUNA MAarHUTHOM WHIYKUWU I10JIA
MOCTOSIHHBIX MarHuTOB.

MarauTHoe T1I0J€ TPOBOJHMKA C TOKOM. KapTuHa JMHUNA UHAYKIHHU
MAarHuTHOT'O TOJ JJIMHHOTO NPSIMOTO MPOBOJHMKA M 3aMKHYTOrO KOJBILIEBOTO
POBOJIHMKA, KATYIIKU ¢ TOKOM. OnbIT DpcTena. BzaumoselicTBue NnpoBOAHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOYJIb U HallpaBJICHHUE.

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

SIBiieHME DJIEKTPOMAarHUTHOM MHAYKIUU. IloTOK BEkTOpa MarHUTHOMU
UHIAYKIUHU. OJEKTPOABIKYIIAs CWIa WHAYKUMH. 3aKOH AJIEKTPOMAarHUTHOU
unaykuuu dapanes.

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

[IpaBuno Jlenna.

NHnykTuBHOCTh.  SIBlIeHME CaMOMHAYKIMH. OJIEKTPOABIKYIIAS  CuUia
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpPOWCTBA M IMPAKTUYECKOE MPHUMEHEHUE: MOCTOSHHBIE
MAarHMThbl, 3JEKTPOMArHUTHI, DSJIEKTPOABUIATENIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacCTHUL, NHAYKIIMOHHAS [1€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 31eKmMpoOMazZHUMHbIE KOEOAHUSA

Konebarenbnast  cucrema. CBOOOIHBIE  MEXaHMYECKHE  KoOJeOaHUS.
INapmonnyeckue konebanus. [lepuon, wactora, amrumatyaa u (aza KojleOaHUH.
[IpyxvHHBIN MasATHUK. MaTremMaTU4eCKUM MasATHUK. YPaBHEHHE TapMOHUYECKUX
kosneOanuii. [IpeBparienue s3Heprun Npyu rapMOHUYECKUX KOIeOaHUsIX.

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. BeIHYKeHHbIE MEXaHUYECKUE
kosneOanus. Pesonanc. BeiHy X A€HHBIE 3J1€EKTPOMArHUTHbIE KOJIEOaHHUs.

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

Tpancdopmarop. [IpousBoacTBo, nepenadya U NOTPEOIICHUE FIEKTPUUECKOI
SHEPruu. DKOJOTMYECKUE PUCKHU TPU MPOU3BOJCTBE AIeKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJieOaTeNbHOW CHCTEMBI (MPYXUHHBIA WIH
MaTEeMaTUYECKUM MasiTHUK ).



Habmonenue 3aryxaromux KojaeOaHu.

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

HccnenoBanue 3aBUCUMOCTH NEPHUOAA MajbIX KOJ€OaHUIl Ipy3a 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 BoOJHBL. [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.
B3anmnas opuentanusa BekropoB E, B, V B anekTpomarautHoil BonHe. CBolicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)X€HHUE, MPETOMIICHUE, MOISpHU3aIs, TUPpaKius,
untepdepenius. CKOpoCTh AJIEKTPOMATrHUTHBIX BOJIH.

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

[TpuHIMTBI pauOCBSI3U U TeNEeBUACHUS. Paninonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHu4yeckre yCTpoWCTBA M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
UHCTPYMEHTHI, YJIbTPa3BYKOBAas JAUMArHOCTMKAa B TEXHHKE W MEIUIIMHE, paaap,
paguonpuEMHUK, TEICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U IPOOJIbHBIX BOJIH.

Konebmromeecs Te0 Kak UCTOYHUK 3BYKa.

Habmronenue oTpaskeHus U IPEIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenne natepdepeHunn 1 TUPppakiiuy MEXaHUIECKUX BOJIH.

3BYKOBOI PE30HAHC.

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



WccnenoBanrie CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, MPEIOMIICHUE,
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€pKaJle.

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

HMucniepcus cBeta. ClioxHbIN cocTaB 6enoro 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 HaOMIOJIEHWS MAaKCUMyMOB M MHHHUMYMOB B UHTEp(EpEeHIIMOHHOU
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.

TexHu4yeckrue ycTpoWCTBA M NPAKTHYECKOE IPUMEHEHHWE: OYKH, JIYIa,
dboToanmapaT, MPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAsI
OINTHKA, TUPPAKIIMOHHAS PEUIETKA, TTOJSAPOUI.

Jlemoncmpayuu

[IpsmonuHeiiHOE pacnpoCTpaHEHUE, OTPAKEHUE U MPEIOMIICHHE CBETA.
OnTuyeckue mprudopBkl.

[TonHOE BHYyTpeHHEE OTpakeHrE. Monellb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpOCKoOma, TEJIECKONa.

Habmonenne natepdepeHnm crera.

HabGnronenune nudpakimu crera.

Habmronenue nucnepcuu cBera.

[Tony4yenue ciekTpa ¢ NOMOIIbIO IPU3MBI.

[Tony4yenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGnronenune monsipu3anuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomol

N3mepenune nokaszaTesns NpeioMIIeHNs CTEKIIa.



UccnenoBanne CBONCTB N300paKEHUI B JTMH3AX.
Habmronenne nucnepcuu cBera.

Pa3zngesn 6. OCHOBBI CIeIUAIBHON TEOPUH OTHOCUTEJIbHOCTH
['panuLIBI IPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. [locTynarsl crienuaabHOU
TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTb MOIYJSI CKOPOCTH CBETa B BaKyyMe,
MPUHIUIT OTHOCUTEIIbHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMENJICHUE BPEMEHU U COKPAILCHUE
JUTHBL.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MacChI C 3Hepmeﬁ U UMITYJIbCOM pCHHTHBHCTCKOﬁ YaCTHUIIbI. BHGPI“I/ISI
ITOKO4I.

Paszpnen 7. KBanToBas ¢pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonbl. ®opmyna [lnanka cBs3u SHEprun (POTOHA C €ro YacToTol. DHEeprus
U UMIyJbC (pOTOHA.
OTtkpeiTue u uccienoBanue Gorordpdexra. OnbiTel 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 Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuro o -4acTHII.
[Inanerapnas mopens aroma. Ilocrynmarel bopa. M3nydenue wu mormonieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS SHEPIHMM Ha Jpyroi. Bumisl
criekTpoB. CIIEKTp YpOBHEM SHEPTUU aTOMa BOJIOPO/IA.

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

CHOHTaHHOE U BBIHYKJIEHHOE U3J1yUYCHHE.

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

Jlemoncmpayuu



Mopnens onbita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGnronenmne nuHeyaThIX CIIEKTPOB U3ITYUICHHS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

HabGntonenue nuHeiuaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3BIBAIOIINE CJIOKHOCTh CTpPOEHUS sAnpa. OTKpwITHE
paanoakTuBHOCTH. OnbITh Pesepdop/a o onpeeneHuo coctaBa paguoakTUBHOTO
u3nydenus.  CpoiictBa  anmbga-, Oera-, ramma-usnydeHus.  BiusHue
PaIMOaAKTUBHOCTHY HA KUBBIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbsda-pacnian. DIEKTPOHHBIM M TMO3UTPOHHBIM Oera-pacnan. [amma-
U3JIydeHre. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprusl CBs3M HYKJIOHOB B sifjpe. S nepHbie cuibl. JledekT maccel sapa.

Anepusbie peakuuu. JleneHue u CUHTE3 SAEp.

Anepneiii peaktop. Tepmosmepubiii cunTe3. I[IpoOiieMbl W TIEPCHICKTHBBI
AIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKTHI IAEPHOU SJHEPTETUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAOIIOEHUS U PETUCTPALIMH SJIEMEHTAPHBIX YaCTHIL.

dyHIaMeHTaIbHbIe B3auMOeHCTBUS. EMUHCTBO hu3nueckoi KapTUHBI MUPA.

TexHu4yeckre ycTpoWCTBa U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, KaMmepa
Bunbcona, sigepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€T4YMK MOHU3UPYIOIINX YaCTHLI.

Vuenuueckuii sxcnepumenm, 1abopamopuule pabomol

UccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

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

Buna 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3[bI, MIAHETBI, WX BUAUMOE
NIBIOKEHHE.

CoiHeuHast cucreMa.

Conune. ComHeuHass akTUBHOCTh. Mctounuk sHeprum CoyHIIA U 3BE3.
3BE3/IbI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJIbHBIM Kjacc —
CBETUMOCTBY». 3BE3IBI TJIABHOH ITOCJIENOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIbHOCTH. BHYyTpeHHEe CTpoeHue



3B€31. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3BoionuMU CoJiHIa U
3BE3]1]. DTaIbl )KU3HHU 3BE3I.

Muneunbiii I[Iyts — Hama I'amaktuka. Ilomoxkenune u aBwxkeHue CoyHIA B
lNamaktrke. Tunel ranaktuk. Paguoranaktuky u kBasapsl. YEpHBIE NBIPHI B SApax
rajaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopust bonbmioro B3peiBa. PenukToBoe n3nydeHue.

Macumrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnrlie npobsieMbl aCTpOHOMUMU.

Vuenuueckue nabnooenus

HaOmronenusi HEBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUM JJIsI ONpEe/IeIICHUs MOJI0KEHUSI HEOECHBIX 00OBEKTOB 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,
COILIMAJILHOM M ATUYECKOM cepax NeaTeTbHOCTH YeI0BEKa, POJib U MECTO (DU3UKU U
aCTPOHOMHUH B COBPEMEHHOW HAYYHOW KapTHHE MHpPA, poJib GU3HMUECKON TEOPUU B
(opMHUpOBaHUU MPEACTABICHUI O (PU3NUECKON KAPTUHE MHUPA, MECTO (PU3UUECKOI
KapTUHBl MHpa B OOIIEM pSAJIY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTABIECHUNA O IPUPO/IE.

MexnpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usnuku 0a3oBoro ypoBHs B 11 kiacce ocyuiecTBisieTcs C
YUYETOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBSA3C€A C KypcaMH MaTE€MAaTHKH,
OMOJI0THH, XUMHH, Teorpadyn U TEXHOJIOTUH.

Meorcnpeomemnvie nowsimusi, CBA3aHHBIE C MU3YYEHHEM METOAOB HAY4YHOIO
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOAEHUE, SKCIIEPUMEHT, MOJECIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YpPaBHEHHI, TPUTOHOMETPUUYECKUE
GYHKIIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO, BEKTOPBl M MX MPOEKIWH HA OCH KOOPAUHAT, CIIOXKEHHE BEKTOPOB,
NPOU3BOJHBIE BJEMEHTapHbIX (YHKIMM, TpU3HAKU TMOJ00US TPEYrOJIbHUKOB,
oTpeieNIeHHE IUIOMIAIN TUTIOCKUX QPUTyp u 00bEMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B KUBOW MpUPOJE, KoJieOaTelbHbIC
JIBW)KEHUS B )KMBOW MPUPOJIC, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCHUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAILUIMYECKAsI CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaHUS KPUCTAITUIECKON PEMIETKHU, CIICKTPAIBHBINA aHAIH3.



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

Texnonocusa: JNVHUM DSJIEKTpoOIEepenady, TEHEPATOp MNEPEMEHHOIO0 TOKa,
3JIEKTPOJABUIATENIb, WHAYKLIMOHHAS II€4b, pajap, pPaJUuONpPUEMHUK, TEIEBU3OD,
anteHHa, TenedoH, CBY-meub, NMPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
conHeyHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHoOro mpenMera «®dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHus (0a30BBI YPOBEHB) JOIKHO OOECIEUUTh JTIOCTHUKEHUE CIEAYIOITUX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIBTAThl OCBOCHUS YueOHOTo npeameTra «PU3uKay JOJKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOyYarolmIuxcsi PYKOBOJCTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW MO3UIIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIECHUH, COOTBETCTBYIOIIMX
TPaJUIUOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPACHIMPEHHE >KU3HEHHOI'O
ONBITA W ONBITA AEATEIBHOCTH B IPOLIECCE pEAN3alUA OCHOBHBIX HAIPaBICHUMN
BOCIIUTATENIbHOU JIEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00yYaOIIEerocs Kak akKTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

NPUHSATUE  TPATUIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LICHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO IEATEIBHOCTH B MHTEPECAX TIPaXKAaHCKOIO
o0LIeCTBa, y4aCTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTEIbHON OpraHU3alnu;

YMEHHE B3aUMOJICHCTBOBATH C COLUAIIBHBIMUA UHCTUTYTaMU B COOTBETCTBUU C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHUPOBAHHOCTH POCCUICKOMN IPaX)TaHCKON UIEHTUYHOCTH, TAaTPUOTU3MA;

LICHHOCTHOE OTHOLICHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

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

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIE B
NEATENbHOCTH YYEHOTO;

OCO3HAaHHE JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYUBOrO OyAyIIEro;

4) 3C¢TeTHYECKOr0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOLIEHHUE K MUPY, BKJIKOYAs 3CTETUKY HaAYYHOIO TBOPYECTBA,
npucyuiero (pU3n4ecKoil Hayke;

5) Tpy/A0BOT0 BOCIIUTAHMS :



MHTEpEC K pa3iuuHbIM cepam mpodeccHoHaTbHON JeATETbHOCTU, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynytiel mpodeccun U peau30BbIBaTh COOCTBECHHBIC )KM3HCHHBIC IIJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3MKH Ha IPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCITHTAHUSI:

c(hOpPMHUPOBAHHOCTh JKOJIOTMUECKONW KYJIBTYPBI, OCO3HAHHE TJIO0ATHHOTO
XapakTepa SKOJIOTMUECKUX TPoOIeM;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JCUCTBUM B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHS YEIIOBEYECTBA;

pacliMpeHue OmbITa JEATEIbHOCTH SKOJOTMYECKON HanpaBIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HAaHUH N0 (PU3UKE;

7) HEHHOCTH HAYYHOTO MO3HAHMSI:

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

OCO3HAHUE IIEHHOCTH HAy4YHOUN JIeATEeIbHOCTH, TOTOBHOCTH B MPOIECCE
U3Y4eHHS (PU3UKU OCYILECTBIIATH MPOSKTHYIO U UCCIIEN0BATENbCKYIO NEATEIbHOCTD
WHAUBUIYaTBHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble JJornueckue JaeicTBuA:
CaMOCTOSITeIbHO  (OpPMyNIMpOBaTh U aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeAeNATh LENU ACATEIbHOCTH, 3aJ1aBaTh MapaMeTpPbl U KPUTEPUH UX
JIOCTHKCHMS
BBISBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYMS B  pacCMaTPUBAEMBIX
bu3MUECKNX SBIICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepUalbHbIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B JICATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLICHUBATh PUCKH MOCJEICTBUM JEATEIbHOCTH;
KOOPJAMHUPOBATH U BBIMOJIHSITH pabOTY B YCIOBUSIX PEaTbHOI0, BUPTYaJIbHOIO
1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIEM.
ba3oBble uccienoBare/bCKue JAeiicTBHUA.
BJIAJICTh HAYYHOM TEPMHUHOJOTHUEH, KIIOYEBBIMU MOHATHUSMH M METOJAMHU
bu3uYeCKON HayKH;



BJIAJICTh HaBBIKAMHU y4EOHO-HUCCIIEA0BATEIIBCKOW U MMPOCKTHOM JIEATEILHOCTH
B o0jactu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pElIeHUs 3a/ady (PU3MYECKOTO CONEpKaHUs, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHJIAMH JCATCIBHOCTH TI0 TIOJYYEHHIO 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 W aKTyallM3MpPOBATh 3a/1ady,
BBIJIBUTATh THIOTE3Y €€ PEeIICHUs, HAaXOAUTh apTYMEHTHI JUTSl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJECHUM, 33]1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aQHAM3UPOBATh TIOJYYCHHBIC B XOJE€ PEIICHHUS 3aJa4dl  Pe3yJIbTaThI,
KPUTHUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpMyIHpOBaTh COOCTBEHHBIC 3a7adud B 00pa30BATEIHLHON
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

yMETh TICPEHOCHTh 3HaHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KU3ZHENEATEITbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TMOJyYeHUs WH(pOpMAIuu (U3HUECKOr0 COACpKaHUS U3
UCTOYHUKOB pa3HBIX THIIOB, CAMOCTOSATEIHLHO OCYIICCTBIISITH IIOWCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETANHI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpPM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCTIONB30BaTh  CpPEeNCTBa  HMHPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHIA B PEIICHUHA KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpraHW3aI[MOHHBIX
3a/1a4 C COOTIOICHUEM TPeOOBaHUI SPrOHOMHUKH, TEXHUKH OC30ITaCHOCTH, TUTHCHEI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOpM HH(GOPMAIIMOHHON
0€e30IMacHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOr0 COJACpKAHUS B PA3IUYHBIX (PopMarax ¢
y4€éTOM Ha3Ha4YeHHS WH()OPMAITUU | TIEJIEBOM ayTUTOPHH, BRIOUpAss ONTUMAIbHYIO
¢dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMmyHukaTuBHBIE YHHBepcaIbHbIe YueOHbIe 1eHCTBUS:
OCYIIIECTBIISTH OOIICHNE Ha YPOKax (PM3MKHU M BO BHEYPOUHOU JIEATEIBHOCTH;
pacrno3HaBaTh MPEANOCHUIKM  KOH(DIUKTHBIX CHUTyallMd M cMAr4arh
KOH(JIUKTBHI;



Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOK TOYKY 3PEHHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHMMATh W MCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHIWBUIYAIbHOU
padoThI;

BBIOMpAaTh TEMATUKY U METOJbl COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKI0TO YICHAa KOJUICKTUBA,;

MPUHUMATh eI  COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH H
KOOPAWHHUPOBATh JCHUCTBUS MO €€ MOCTHXKEHUIO: COCTAaBIATH IUIAH JCHUCTBUU,
pacrpenensaTh pojad C y4€TOM MHEHHUM YYacTHUKOB, OOCYXJaTh PE3yJIbTaThl
COBMECTHOM padOTHI;

OIICHMBATh KAYECTBO CBOET'O BKJIAJIa M KAXJIOT'0 yYaCTHUKA KOMAaH/IbI B OOITUI
pe3yabTarT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

IpemjiaraTb HOBBIE MPOEKThI, OLEHWBATh HJIEU C TMO3UIMA HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKOW 3HAUYMMOCTH;

OCYLIECTBIIATh IMO3UTUBHOE CTPATErMYECKOE MOBEACHUE B PA3JIMYHBIX
CUTYyalUsX, IPOSIBISITh TBOPUECTBO U BOOOpAKEHUE, OBITH HHUITUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuzanus:

CaMOCTOSITETTLHO OCYIIECTBIISATh MO3HABATEIBHYIO NIEATEHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh W (HOPMYITUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PELICHUS PACUETHBIX W KauyeCTBEHHBIX
3a/1a4, TUTaH BBITIOJTHEHUS MPAKTUYECKOW padOThI ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MTPEANOUYTEHUI;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsM;

pacHIMpATh paMKH Y4eOHOT0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEINOUYTECHUI;

nenaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHUpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIULIMU B 00JacTH
(Gu3KMKHU, TOCTOSHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJILHbI HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

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

UCTIOJIb30BaTh MPUEMBI peIIeKCUH ISl OLIEHKU CUTYaIllH, BEIOOpa BEPHOTO
penieHus;



YMETh OIIEHUBAaTh PUCKHM U CBOEBPEMEHHO MPUHUMATh pEIIEHUS MO 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
COBEPIIEHCTBYETCS AMOLMOHAIbHBIN UHTEIIEKT, MIPEANONararoInii
c(hOpMUPOBAHHOCTb:

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

CaMOpETyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEICHHE, 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;

AMIATHH, BKIIOYAIOIEH CIOCOOHOCTh MOHUMATh 3MOIMOHATBHOE COCTOSIHHUE
OPYrUX, YYUTBIBaTh €ro IMpH OCYIIECTBIEHUU OOUIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U CONEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTb KOH(IUKTHI.

NPEJMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kjiacce mpeMeTHBIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUYAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIIOAEH;

YUYUTBHIBATh TPAHUIIBl TPUMEHEHUS U3YUYCHHBIX (U3UYECKUX MOJICIICH:
MaTepHualibHasi TOUKa, HHEpIaIbHasl CUCTeMa OTCu€ra, abCOIIOTHO TBEPOE TEIIO,
UJICaJIbHBIN ra3, MOJEIHU CTPOEHHUS Ia30B, )KUAKOCTEN U TBEPABIX TEJH, TOUYCUHBIN
ANEKTPUUYECKUI 3apsij NpU PELICHUH PU3NYECKUX 3a]1ay;

pacno3HaBaTh (pU3NYECKHE SIBICHUS (MPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUM CTPOCHMUS BEUIECTBA U



ANEKTPOANHAMHUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNUE,
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,
UCIIApEHUE, KOHACHCALMs, IUIABJICHUE, KPUCTAJIM3ALMSA, KUIICHHE, BJIAXHOCTh
BO3/lyXa, NOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBA3b MEXKIYy NapaMeTpaMH COCTOSHUS ra3a B MU30MIPOLECCaX, IEKTpU3ALUs TE,
B3aUMOJIEHCTBUE 3apsAI0B;

ONKCHIBATh MEXAHMYECKOE JBW)KEHUE, UCIONb3Ys (PU3MUEeCKHue BEIUMYUHBI:
KOOpJMHATa, IyTh, IEPEMEILIEHHE, CKOPOCThb, YCKOPEHHME, Macca Tena, CHJIA,
UMITYJIbC T€Ja, KNHETUYECKas SHEprus, NOTEHUHAJIbHAs SHEPIHs, MEXaHUYECKas
pabora, MexaHW4YecKash MOIIHOCTh; NPH ONUCAHWU NPABWIBHO TPAKTOBAThH
(U3NYEeCKUl CMBICII HCIHOJIb3YEMBIX BEJIWYMH, WX OOO3HAYEHUS M EAUHMIIBI,
HaXoAUThb (OPMYJIbl, CBSA3BIBAIOIINE JTAHHYIO (PU3MUECKYIO0 BEIMUUHY C JPYTUMHU
BEIUYMHAMM;

ONKCHIBATh M3YyYEHHBIE TEIUIOBBIE CBOMCTBAa TE€N M TEIJIOBBIE SIBICHMUS,
UCHONb3ys (PU3MYECKHWE BEIUMYMHBL: JaBJICHUE Tras3a, TemIepaTrypa, CpeaHss
KMHETHYECKAsl SHEPIHsl XaOTHYECKOI'0 JBMKEHUS MOJIEKYJ, CPEAHEKBAIpaTUUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3 (UIIMEHT TMOJIE3HOr0 JEWCTBHSI TEIJIOBOrO JIBUraTeNs; MpPU OMHCAHUU
IOPaBUJIBHO TPAKTOBAaTh (U3NYECKUH CMBICI MCHONb3YEMbIX BEIUYMH, HX
0003HAUEHUS W EOUHUIIBI, HAXOIUTh (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(pU3HYECKYIO BEIIMUMHY C IPYTUMHU BEJIMYMHAM;

ONKCHIBATh U3YUYECHHBIE FIEKTPUUECKUE CBOMCTBA BEIIECTBA U AIEKTPUUECKUE
BJICHUS (IIPOLIECCHI), UCIONB3Ysl (PU3NUYECKUE BEIUUMHBI: IEKTPUUECKUHN 3aps,
ANEKTPUUYECKOE I0JI€, HANPSYKEHHOCTD I0JIsI, IOTEHIMAJ, Pa3HOCTh MOTEHLINAJIOB;
Opd OMNHCAHUM TMPABWJIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCHOIb3YEMBIX
BEJIMUMH, MX OOO3HAUYEHHUS W EAMHUIBI; YKa3blBaThb (OPMYJbI, CBSA3BIBAIOLINE
JaHHYIO (PU3MUYECKYIO BEJIUUHUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBATh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONb3Yys (U3MUECKUE
3aKOHBI U NPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPaHEHUs MEXAaHWYECKOW DHEPrUH, 3aKOH COXPaHEHUS MMILYJIbCa,
IOPUHLMI CYNEPHO3ULHUHA CHJI, NPUHLUI DPABHONPABUS WHEPLHUAIBHBIX CHCTEM
OTCUETA, MOJIEKYJIAPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHUS BEIIECTBA, Ia30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETHUYECKOW SHEPIHH TEIUIOBOTO JABMKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIIEpaTypoM, MEepBbId 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHUs
ANEKTPUYECKOr0 3apsia, 3akoH KyloHa, NpU 3TOM pa3iauyarh CIOBECHYIO
(GOopMyITUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



O0O0BSCHSTh OCHOBHBIE MPUHITUIIBI IEUCTBUS MAITUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh yCJIOBUS UX OE30MaCHOr0 HCIOIb30BAHUS B MOBCEIHEBHOU
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 OTBIT U POPMYIHPOBATH
BBIBOJIBI;

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

UCCJIE0BaTh  3aBUCUMOCTH  MEXAY  (U3MUYECKUMH  BEJIMYMHAMU  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(buKcUpoBaTh PE3yNILTATHI MOJYYCHHON 3aBUCUMOCTH (PU3NYECKUX BETUYUH B BUJIE
TaOHIl U TPaQUKOB, AETATh BRIBOABI IO PE3yIbTaTaM UCCIICIOBAHNS,

coOoaTh mpaBuia 0€30MacHOrO Tpyda MpU MPOBEICHUM HCCIETOBAHUM B
paMKax y4eOHOTrO OHKCIIEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKON W MPOEKTHOMU
JIESITENIbHOCTA C HCIOIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (UM3MYECKOW MOJENbIO,
UCTIONB3Ysl (PU3HUECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHAJM3a YCJIOBUS 3a/1a4u
BBIOWpATh (PU3NYECKYIO MOJEIb, BBIIACIATh (PU3NUECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOuMBbIE I €€ pEeIIeHUs], MPOBOAUTh PAcUEThl U OLEHUBATH PEATbHOCTh
MOJIYYEHHOI'0 3HAaUeHUs (PU3NUECKON BETUYUHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4d: BBICTPAUBAThH JIOTHUECKH HEMTPOTUBOPECUUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
busznueckue sIBICHMUS;

UCIIOJIb30BaTh MPH PELICHNU YUeOHbIX 3a/1a4 COBPEMEHHbIE HHPOPMALIMOHHbIE
TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETAIMH U TPE/ICTABICHUS
y4eOHOM M HAy4YHO-TIONMYJSAPHOW HH(POPMAIMU, IOJIYYEHHOW U3 Pa3IUUYHBIX
MCTOYHUKOB, KPUTUYECKHU AaHATM3UPOBATH MOTy4aeMyr0 HH()OpMAIIHIO;

IPUBOJIUTH MPUMEPHI BKJIAJA POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 00BICHEHHE MPOIIECCOB OKPYXKAIOIIET0 MUPA, B PA3BUTHUE TEXHUKH
1 TEXHOJIOTHI;

UCII0JI30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B OBCETHEBHOM KU3HU ISl
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudopaMu M TEXHUYECKUMHU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBBS M COOJIOJCHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOLIEH CPEJIE;



paboraTh B TpYIIe C BBIIOJHEHUEM pPa3IUYHBIX COLMAILHBIX POJICH,
IUTAHUPOBATh pabOTy TPYMIMbl, PAIUOHAIBHO paclpeneisTh OO0SI3aHHOCTH W
TUTAHUPOBATH JIEATEILHOCTh B HECTAHJAAPTHBIX CUTYaIlUAX, aJleKBaTHO OIEHUBAThH
BKJIJT K&KJIOTO M3 YYACTHUKOB TPYIIITHI B PEIICHUE PaCCMAaTPUBAEMON MTPOOIIEMBI.

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 KapTUHBI MHpAa, B PA3BUTUH COBPEMEHHOW TEXHUKH W
TEXHOJIOTHM, B IMPAKTUYECKOM NEATEIBHOCTH JIFOACH, LEITOCTHOCTh U E€IUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3UUECKUX MOJENCH:
TOYCYHBIM AICKTPUUECKUIN 3apsiI, JIyd CBETa, TOUCYHBIM UCTOYHHMK CBETA, SICpHAs
MOJIeTIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO Sijpa MpH pelIeHUH (PU3NYECKUX
3ajay;

pacmo3HaBaTh (PU3NYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN W KBAaHTOBOU (DM3UMKHU: DJIEKTPHUIECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIEHCTBHS TOKAa, B3aUMOCHCTBUE
MarHuTOB, DJIEKTPOMArHUTHAs WHAYKIUS, JCHCTBME MAarHUTHOTO TIOJIA Ha
NIPOBOJHUK C TOKOM U IBWDKYIIHKCS 3apsfl, SJICKTPOMAarHWUTHBIC KOJeOaHWUS M
BOJIHBI, TIPSIMOJIMHEHHOE pACIpPOCTPAHCHHWE CBETa, OTPaKECHUE, NPEIOMIICHHE,
uHTeppepeHnus, audpakuus W TOOJsApU3alMs CBeTa, JUCIepCUs CBETa,
dotoanekTpuaeckuii 3pdekt (Pporoaddekrt), cBeToBOE NaBICHUE, BOSHUKHOBEHHE
JMHEHNYaTOro CIEKTpa aTroMa BOJOpOJa, €CTECTBEHHAs W HCKYCCTBEHHAs

PalMOaKTUBHOCTb;
ONKCHIBATh W3Y4YEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTb  pPa3jMYHBIX  Ccped) U

AJIEKTPOMAarHuUTHBIE SIBJIIEHHSA (TIPOLIECCHI), UCHOJB3Yys (PU3NUYECKHE BEIUYHHBIL:
ANEKTPUYECKUIN 3apsl, CHIIa TOKA, DJIEKTPUUECKOE HAMPSKEHUE, DJICKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJEKTPOJBIKYIIAs Ccuiia, paboTa TOKa,
UHAYKIUS MarHuTHOro mnoss, cuia Ammepa, cwia JlopeHa, MHAYKTUBHOCTh
KaTYIIKH, SHEPTHs AJIEKTPUUYECKOTO0 W MArHUTHOrO IOJIEW, MEepUOi U YacToTa
KoseOaHuii B KoJiebaTeNbHOM KOHTYpe, 3apsij U Ccuila TOKa B Mpolecce
FapMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuM, (OKYCHOE pacCTOSIHHME U
ONTHYECKasl CHUJIa JIMH3bI, NPHU ONHCAHUM MPABUIBHO TPAKTOBAaTh (PHU3UUECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIWYMH, MX OO0O3HAUYE€HHs W EIUHMIIbI, YKa3bIBATh
(bopMyIIbl, CBA3BIBAIOIINE TAHHYIO (PU3MUECKYIO BETUUYUHY C IPYTUMH BEIUYUHAMH;

ONMCHIBATH H3yYEHHBIE KBAaHTOBBIE SIBICHHS M TMPOLECCHI, HCIOJIb3Ys
¢dbuznyueckre BEIUYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPUOJ TOJTypacajia, SHEPIHsl CBI3U



ATOMHBIX SJE€p, TPU OIMMCAHWU TPABHIBHO TPAKTOBATh (PH3UUCCKHA CMBICT
UCIIOJIb3YEeMbIX BEIIMYMH, MX OOO3HAYEHUS U €IUHMUIIBI, YKa3bIBaTh (OPMYIIbI,
CBS3BIBAIONIUE JIaHHYIO (U3MUYECKYI0 BEJIUYMHY C JPYTUMH BEITUYHMHAMH,
BBIYHCIISATH 3HAYCHUE (DU3NIECKON BEITMUNHEI;

aHAIM3UPOBATH (PU3UYECKHUE TMPOLIECChl U SIBJICHUS, UCIOJIBb3YsS (PU3nyecKue
3aKOHBI YW MPUHIUIIEL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U MapaIeIbHOTO
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 COXPAHEHHUS HUMITYJIbCa, 3aKOH COXpaHEHUs
ANEKTPUUYECKOr0 3apsA]ia, 3aKOH COXPAHEHMs] MacCOBOI'O YMCIA, IMOCTYJaThl bopa,
3aKOH PaJIMOAKTUBHOI'O pacmaja, Ipyu 3TOM pasjinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, O0JACTH)
IPUMEHUMOCTH;

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

CTPOMTh W OIKCHIBATh M300pAKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIONTHATH JKCIEPUMEHTBI TI0 HCCIECIOBAHUI0 (U3UYECKUX SBICHUUA W
IPOLIECCOB C HCIOJIb30BAaHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHUI: MPU 3TOM
dbopmyupoBaTh MpodsieMy/3aaauy U TUIIOTE3y YI4eOHOro AKCIIEpUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIIOKEHHOTO 000PYI0BAHMUS, IPOBOIUTH OTBIT U (POPMYIHPOBATH
BBIBOJIBI;

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC M3MEPCHUS (PU3NUCCKUX BEIUYHH, ITPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU IMOTPEITHOCTEN U3MEPEHHU;

UCCJICIOBATh 3aBUCUMOCTH (PU3NUYECKHUX BEITUYHMH C HCIIOIH30BAHUEM MPSMBIX
U3MEpPEHUN: TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3YIbTaThl
MOJTYYEHHON 3aBUCUMOCTH (U3MUECKUX BEIMYMH B BHUJAE TAOMUI[ U Tpadukos,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

coOJoaTh npaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax y4eOHOTro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEeOBATEIbCKOW U MPOEKTHOM
JIESITENHHOCTU C HCIOIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (PU3MYECKOW MOJENbIO,
UCTIOJB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCIOBUS 3a/1auu
BBIOWpATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3MUECKHE BEIUYMHBI U (HOPMYIIHI,
HEOOXOMUMbIe NIl €€ pEelIeHUs, MPOBOAUTH PACUYEThl M OIICHUBATH PEaTbHOCTH
MOJTyYEHHOTO 3HaUYEHUST (PU3NIECKOMN BETUINHBI;



peniaTh Ka4eCTBEHHBIC 33/1aUd: BHICTPAUBATh JOTUYECKU HEMIPOTHUBOPEUUBYIO
LEMOYKY pacCyXIECHUM C OMOpON Ha HM3YYEHHBIE 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, KPUTHYECKHN aHAIM3UPOBATH MOTy4aeMyr0 HH(OPMAITHIO;

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

IPUBOJIUTH MPUMEPHI BKJIAJ]a POCCUMCKUX U 3apyOEKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYXAIOIIErO0 MHUpPa, 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[I0POBbSI U COOIIOJICHUSI HOPM SKOJOTHUYECKOTO
MOBEJICHUS B OKPY’KAIOLIEN CpEAE;

paboTaTh B TpYIIEe C BBHIIOJHEHUEM PAa3IUYHBIX COLHUAILHBIX POJIEH,
IUIAaHUPOBATh palbOTy TPYIIbl, pPalMOHAIBHO pPACHOPEAENsITh OOSI3aHHOCTH U
IJIAHUPOBATh JCATENHHOCTh B HECTAHAAPTHBIX CUTYAIMSIX, aJI€KBATHO OICHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMOI MPOOIJIEMBI.
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' TEOPHH https://m.edso00.ru/7f41bf72
bu6nmorexa LIOK
3.2 OCHOBbI TEPMOAHHAMHIH 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BEIIECTBA. 5 bubmmorexa [IOK

@Da30BbIe NEPEXOIBI

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



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

Hroro no pazueny 24
Paznen 4. DJIEKTPOJAUHAMUKA
bubnunorexa LIOK

4.1 IICKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
4.9 [locTostHHBIN neKkTpudecKuid TOK. Toku B 12 bubnuoreka [IOK

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

Hroro no pazgeny 22

PesepBHoe Bpems 2

OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KVIACC
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HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (uhp )
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Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTHI KBAHTOBOW ONTHKHU 6 bubmorera [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

but6mmoreka [IOK
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