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1.IlnanupyeMbl pe3y/ibTAThl OCBOCHHS Y4eOHOI0 IpeaMeTa
JINYHOCTHBIE pPe3y/IbTAThI

1.I'pasxccoanckoe eocnumanue u HpascmeeHHoe GochumaHue oOemeii HA OCHOGE
Ppocculickux mpaouyuoHHbIX YeHHOCmell

- TOTOBHOCTh K AaKTHBHOMY YYacTHUIO B OOCYXICHHHM OOIIECTBEHHO-3HAYUMBIX H
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

- OCO3HAHME BaKHOCTH MOPAJIbHO-ITUUECKUX IPUHIUIIOB B I€ATEIbHOCTH YUEHOTO.

2. llampuomuueckoe eéocnumanue u hopmuposanue poccuiicKou uoeHmuYHOCmu:

- IpOSIBJICHUE MHTEpEeCa K HCTOPUM U COBPEMEHHOMY COCTOSHUIO POCCHMCKOHN
(bU3MYEeCKON HAYKH,

- IEHHOCTHOE OTHOIICHHUE K TOCTH)KEHUSM POCCUHCKUX YUEHBIX-(DHU3HUKOB.

3. /lyxoeénoe u Hpaecmeéennoe eocnumanue Oemeil HA OCHO8€ POCCUICKUX
mMpAoUYUOHHBIX UEHHOCMElL:

- OCO3HAHHME COLMAIBHBIX HOPM M MPABWJI MEKINYHOCTHBIX OTHOLUEHUN B KOJUIEKTHBE,
FOTOBHOCTh K pPa3HOOOpPa3HONW COBMECTHOM JEATEIbHOCTH IPU BBIIOJHEHUU YYEOHBIX,
MO3HABATENIbHBIX 3a/1ay, BBINOJIHEHUHU SKCIEPUMEHTOB, CO3JaHUM YYE€OHBIX MPOEKTOB,
CTpEMJICHHE K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIIU B IIpOLIecCce 3TOM yueOHOM 1eATenbHOCTH;

- TOTOBHOCTbh OLICHHMBAaTh CBOE IMOBEJEHHUE M IMOCTYNKH CBOUX TOBAPUUIEH C MO3ULUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMSI ITOCJIEICTBUN TIOCTYIIKOB.

4. Icmemuueckoe eochumanue:

- BOCTIPUSITHE ICTETUYECKUX KauecTB (PU3MUECKON HAYKU: €€ TapMOHHUYHOT'O IOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH.

5. llennocmu nayunozo no3nanun:

- OCO3HaHUE IIEHHOCTH (PU3MUECKON HayKu KaK MOIIHOTO MHCTPYMEHTa MO3HAHHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHENUIIEH COCTABIISIIOLIEN KYJIbTYPBI,

- pa3BUTHE HAY4YHOH JTH0003HATENLHOCTH, MHTEpPECa K UCCIEI0BATEIbCKON AEATEIbHOCTH.

6. @u3suueckoe socnumanue u popmuposanue Kyaibmypvl 300P08ba:

- OCO3HAHME LIEHHOCTH 0e30macHOro oOpas3a *HU3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BaXXHOCTHU IIPAaBUJI OE30M1aCHOTO MOBEECHUS Ha TPAHCIIOPTE, HA I0POrax, C ANEKTPUUECKUM
U TEIUIOBBIM 000pYJIOBAHNEM B JOMAIIHUX YCIOBHSIX;

- chopMUPOBAaHHOCTH HaBbIKA pedIeKCUU, IPU3HAHKUE CBOETO MPaBa Ha OITHOKY U TaAKOTO
K€ MpaBa y Jpyroro 4eioBeKa.

7.Tpyooeoe éocnumanue u npogpeccuonanvroe camoonpeoenenue:

- aKTMBHOE y4yacTue B pEeIIeHUH MPAKTUYECKUX 33/1a4 (B paMKax CeMbH, LIKOJIbI, FOPOAa,
Kpasi) TEXHOJIOTMYECKOM U COLMAIbHOW HAaNpaBiIeHHOCTH, TPEOYIOIMX, B TOM YHUCIE U
(bu3nUecKrux 3HaHUM;

- HHTEpEC K MPAKTUYECKOMY M3yU4eHUI0 podeccui, CBI3aHHbIX C PU3UKOM.

8. Okonozuueckoe socnumanue:

- OpHUEHTalus Ha NpUMEHEHUEe (PU3NYECKUX 3HAHUW JUIsl pelleHus 3anad B o0sactu
OKpYXKarollled Cpelipl, IUIAHUPOBAHUS MOCTYIIKOB M OLEHKH UX BO3MOXHBIX IOCIEICTBUHI IS
OKpYKarlolleu cpebl;

- 0CO3HaHME IMTO0ANBHOTO XapaKTepa KOJOTMYECKUX MPoOIeM U IMMyTel UX pelIeHusI.

9. Aoanmayusn obyuarowezoca K UIMEHAIOWUMCA YCIOGUAMU COUUAIbHOU U
npupoonoil cpeowl:

- TOTPeOHOCTh BO B3aUMOJICHCTBUU IPU BBINOJHEHUH HCCIEIOBAHUM U IPOEKTOB
¢u3nUeckoil HaPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTHX;

- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO eI TeIbHOCTD;

- oTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHHM, B TOM uucie (GOpMyIupoBaTh HUJEH,
MOHSITUSL, TUTIOTE3bI O GPU3NYECKUX 0OBEKTAX U SIBICHUSAX;

- 0CO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;



- IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3MUYECKUX 3HAHMIA,
- CTpeMJICHHE aHaJIM3UpOBaTh M BBIABIATh B3aUMOCBSI3M TPHUPOJBI, OOIIECTBa U
SKOHOMMKH, B TOM YHCJIE C UCIOJIB30BaHNEM (GUZNYECKUX 3HAHUIL.

MertanpeameTrHblie pe3yJibTaThbl
Ynueepcanvnovie noznasamenwvnuie oeiicmeusn

1. Bazoevie nozuueckue oeiicmeusn:

- BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU O0BEKTOB (SIBJICHUIN);

- YCTaHABIIMBATh CYIIECTBEHHBIA MPHU3HAK KJIacCH(PHUKAIMN, OCHOBAHUS TSI 0000IIEeHUs
U CpaBHEHUS;

- BBIABIIATH MPUYUHHO-CICACTBCHHBIC CBS3M TPU HM3YyYCHUHM (U3UYECKUX SBICHUA H
MIPOLIECCOB; JIEaTh BHIBOJIBI C UCIIOJIb30BAHUEM JI€IYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIIOUEHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (DU3UUYECKUX BEIINUVH,

- CaMOCTOATEIHHO BBIOMPATH CIIOCO0 pelieHus yueOHol (u3nueckoil 3agaun (CpaBHEHHE
HECKOJIbKMX BApUAHTOB PEIICHHS, BHIOOP HanboJee MOIXOJAIIETO ¢ YUETOM CaMOCTOSTEIIBHO
BBIJICTICHHBIX KPUTEPHUEB).

2. bazoevle uccnedosamenvckue oelicmeus:

- HCIIOJIb30BaTh BOMPOCHI KaK HCCIIEI0BATENbCKUI MHCTPYMEHT MO3HAHMUS,

- IIPOBOJIUTH TI0 CAMOCTOSTEIHLHO COCTABICHHOMY IUIAHY ONBIT, HECIIOKHBINA (DU3MICCKHIA
9KCIIEPUMEHT, HEOOJIbIIIOE HCcCe0BaHne (PU3UUECKOTO SIBICHHUS,

-OLICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh MH(MOpMAIMIO, TOJYUYCHHYIO B XOIE
WCCJICTOBAHMSI UITU DKCIIEPUMEHTA;

- caMOCTOSATENbHO (HOpMYJIHpPOBATh OOOOIICHWS W BBIBOABI IO  pe3yjbTaTaMm
IPOBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIICOBAHNUS;

- MPOTHO3UPOBATH BO3MOXKHOE JIaJIbHEHIIIee pa3BUTHE (PU3NICCKUX MPOIIECCOB, a TAKKE
BBIIBUTaTh MPEINOI0KEHUSI 00 MX Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

3. Paboma c ungpopmayueii:

- TMPUMEHSTh pa3IMYHbIe METOJbI, HHCTPYMEHTHI M 3allpoChl MpU MOHCKE U OTOOpe
MH(pOpMaLlMU WIN JaHHBIX C YUETOM IPENIoKeHHON yueOHOo! (hru3nueckoi 3a1auu;

- aHaJM3UPOBATh, CUCTEMATU3HPOBATh M HMHTEPIPETUPOBATH MH(OPMAILIUIO PA3TUYHBIX
BUJIOB U (hOPM MPEICTABIICHNUS,

- CaMOCTOSITENIbHO BHIOMpPATh ONTHUMANbHYIO (hopMy mpencTaBieHus HHPOPMAIUU U
WJUTFOCTPUPOBATH peIIacMbIe 3a/1a4l HECJIOKHBIMU CXE€MaMH, JuarpaMMamu, HHOU rpadukor u
UX KOMOWHAIUSMU.

4.Ynueepcanvnvlie KOMMyHUKamMugHbvle OCUCMEUS:

Obwenue:

- B XOJe OOCYXJIEHHs y4yeOHOro MmaTepualia, pe3yJbTaTOB JIA0OpATOPHBIX paboT U
MPOEKTOB 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOW TEeMbl U BBICKA3bIBaTh HJIEH,
HalleJICHHBIC Ha PEICHUE 3aJ]a4H U MMOJIJep>KaHne 01aroKenaTeIbHOCTH OOIIECHUS;

- COINOCTaBIATH CBOM CYXICHHUS C CYXICHHSIMH JPYTUX YYaCTHUKOB JHajora,
0OHapYXMBATh PA3IUYHE U CXOACTBO IMO3HIIHIA;

- BBIPQXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

-  nOyONMYHO TMPEACTaBIATH PE3YJIbTaThl  BBITIOJHEHHOTO  (PU3WYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA).

Coemecmnasn oeamenpHocms (COmpyoOHU4ecmeo):

- IOHUMATh U HWCMOJBH30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBUAYAIbHON pabOTHl MpU
pelIeHnr KOHKPETHON (pU3NYECKOM MPpoOIeMbl;
- IPUHUMATD I[EJIM COBMECTHOH NIeATEIHHOCTH, OPTaHU30BBIBATh JCHCTBUS MO €€ JOCTUKCHUIO:
pacmpenensaTb poJid, OOCYKJIaTh MPOIECChl M PE3yJbTaThl COBMECTHOW paboOThI; 0000maTh
MHEHUSI HECKOJIbKHX JIFOJICH;



- BBINIOJIHATH CBOIO YacTh pabOThI, NOCTUrasi KayeCTBEHHOI'O pe3yJbTaTa MO CBOEMY
HATPABIICHUIO U KOOPAHUHUPYS CBOU JCUCTBUS C APYTUMHU YIICHAMHU KOMAaH/IbI,

- OLICHMBATh Ka4eCTBO CBOETO BKJIa/1a B OOLIUI MPOAYKT MO KPUTEPHSIM, CAMOCTOSATEIHHO
c(OpMYIIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

5.Ynueepcanvnvie pecynamuensie oeiicmeusn

Camoopzanuzayusn:

- BBISBJISITH MIPOOJIEMBI B dKU3HEHHBIX U YYEOHBIX CUTYaUsAX, TPEOYIOMHUX ISl PEeIeHuUs
bu3nUecKux 3HAHUMH;

- OpPUEHTHPOBATHCS B PA3IUYHBIX IMOAXOJAX MPHUHITHUS pPELICHUH (MHIMBUAYaJbHOE,
MPUHSITHE PEIICHUS B TPYIIIE, MPUHSATHE PELICHHSI TPYIITION );

- CaMOCTOSITENIbHO COCTAaBJISITh aJrOPUTM pEIIeHUS (PU3NYECKOW 3aJaud WM IJIaHa
UCCIICIOBAaHMSI C  Y4€TOM HMEIOIIUXCS PECYpCcOB H  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBATH IMpearaéMble BApUAHTHI PELICHUM;

- IeNaTh BEIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camokonmponyw (peghaexcusn):

- 1aBaTh aJICKBATHYIO OIICHKY CUTYallMH U MpeJyIarath MjiaH e€ N3MEHECHHUS;

- OOBSICHATH MPUYHUHBI JOCTHXKEHUS (HEAOCTHUKEHUS) PE3yIbTaTOB JIEATEIbHOCTH, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

- BHOCUTH KOPPEKTUBBI B JIEATEIBHOCTH (B TOM UYHMCIIE B XOJ BHIMOIHEHHS (PU3UUECKOTO
WCCJICIOBAHMSI WJIM TIPOSKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, M3MCHHBIIUXCS CHUTYaIlWH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

- OLIEHHUBATh COOTBETCTBHE PE3yiIbTaTa IEJIU U YCIOBHSIM.

ImoyuonanvHvlii UHMeENIEKm:

- CTaBUTh CeOsl HA MECTO JPYTroro 4ejJoBEKa B XOJ€ CIopa WM JUCKYCCUU Ha HAy4YHYIO
TeMy, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

Ilpunamue ceéa u opyaux:

- Mpu3HaBaTh CBOE MNpPaBO Ha OMMOKY MpU pemeHUH (QU3UYECKUX 3a]ad WIH B
YTBEP)KJICHHUSIX Ha HAYyYHBIE TEMBI M TAKOE K€ MPaBo JPYroro.

Ymenue wu  naeviku  wikonvnukoe 6 - pazeumuu  ecmecmeeHHO-HAYYHOU
dyukyuonanvHou cpamomuocmu;

-MCTIONb30BaTh 3HAHMUS MO (HU3MKe, XUMUU, OWOJIOTHH, HKOJOTMH B >KHU3HEHHBIX
CUTYAITUSX;

- (hopmynHupoBaTh BHIBOABL;

- YMETb ONUCHIBATh, OOBSICHATH U MMPOTHO3UPOBATH €CTECTBEHHOHAYYHBIC SIBJIICHHUS;

- 3HaTh U TOHUMATh METO/Ibl HAYYHBIX UCCIIEIOBAHMUIA;

- IEPEYUCIISITH SIBJICHUS, (DaKThl, COOBITHS;

- CpaBHUBATh OOBEKTHI, COOBITHSA, (DAKTHI;

- XapaKTepU30BaTh OOBEKTHI, COOBITHS, (PAKTHI;

- aHAJIM3UPOBATH COOBITHS, SIBICHUS U T.11.;

- BUJIETh CYTh IPOOJIEMBI;

- COCTaBIISATh CXEMBI, TpaQMKu, KOHCTIEKTHI, IIAHBI U T.1I.

B dbopmupoBaHnm eCcTECTBEHHO-HAYYHON TPAMOTHOCTH OOJIBIIYIO POJIb CHITPAIOT TAKUE
METOJIbI KaK:

- (pu3MUecKUil SKCTIEPUMEHT;

- METOJI ITPOEKTOB;
- Ipo0sieMHOE 00yUYEeHHeE.
Pabora ¢ TexcTamu (MOAYEPKUBAHNE KITFOUEBBIX CJIOB, KOHTEKCTHOE CMBICIIOBOE UTEHUE B
TEKCTaX 3aJaHui, HAayYHBIX CTaThsX, Ouorpaduu y4E€HBIX, B Ta3eTHBIX M KYPHAIbHBIX
CTaThsX, UHCTPYKLHUAX U T.1).

B pesynpTate m3yueHus Kypca (M3MKM Ha YpPOBHE CpEIHEr0 OOMIero 0O0pa3oBaHU
BBITTYCKHUK Ha 0a30BOM YPOBHE HAyUUTCS:



o OOBSICHATH Ha MPHUMEpax poJib U MeCTO (PU3UKH B (HOPMUPOBAHHM COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKHU U TEXHOJIOTUM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

o JEMOHCTPUPOBAaTh Ha IpUMEpax B3aUMOCBS3b MEXIy (GU3MKOH U JIpyrumu
€CTECTBEHHBIMU HayKaMH;

. YCTaHABIMBAaTh B3aUMOCBSI3b €CTECTBEHHOHAYUHBIX SBJICHUA U IPUMEHSTH
OCHOBHBIE (PU3MUECKUE MOJIENH I UX ONUCAHUS U OObICHEHMS;

o UCNONb30BaTh  MH(OpMaLuo  (U3NYECKOTO COAEP)KAaHUS IpPU  PEILICHUU
y4eOHBIX, NPAKTHUYECKUX' MPOEKTHbIX U  HCCIENOBATEIbCKUX  3a/4ay, HUHTETPUPYs
MH(POPMALIMIO U3 PA3JIMYHBIX UCTOYHUKOB U KPUTUYECKHU €€ OLICHUBAS;

o pasinyaTth ¥ yMETh MCIOJb30BaTh B y4eOHO-UCCIIEI0BATEIbCKONW AEATEIbHOCTH
METOJbl HAy4yHOro IMO3HaHUS (HAOJIOJEHUE, ONHMCAaHHWE, W3MEPEHUE,IKCIEPUMEHT
BBIJIBUKEHUE TUIIOTE3bl, MOJEIUPOBaHME U T.A.) U (HOPMBI HAYYHOIrO IMO3HAHUA ((aKTHI,
3aKOHBI, TEOPUH), IEMOHCTPUPYS Ha PUMEPAX UX POJIb U MECTO B HAYYHOM IO3HAHUY;

o BBIMOJHATh NPSAMbIE M KOCBEHHbIE M3MEpPEHHUS (U3NYECKUX BEIMYUH,BBIOMpast
U3MEpUTENIbHBIE ~ MpUOOpBl ¢ y4y€ToM  HEOOXOAMMOM  TOYHOCTH  HM3MEpEHHi,
IUIAHUPOBAaTh ~ XOJ| H3MEpPEHUH, IMOoJlyyaTh 3HAUEHHE M3MEPSIEMOM  BEJIMYUHBI U
OLIEHUBATh OTHOCUTEJbHYIO ITOTPELIHOCTh 110 33/1aHHBIM (OpPMYJIaM;

o IPOBOJIUTH HCCIEI0BaHMUS 3aBUCUMOCTEH MEXIy (U3UUYECKUMHU BEIMYMHAMMU:
BBITNIOJIHATh WM3MEPEHHUs, Ha OCHOBE MHCCJIECNOBAaHUS ONPEACIATh 3HAYCHMs I1apaMETpOB,
XapaKTepU3YIOIIMX JAAHHYK 3aBUCHMOCTb MEXIY BEIMYMHAMH, U JI€NaTh BBIBOJ C YYETOM
NOTPEIHOCTEN U3MEPEHMUIA;

o UCIOJIb30BaTh JJI ONMCAHUs XapakTepa NPOTEKaHUs (PU3NYECKHX IPOLECCOB
¢u3nyecKue BEIUYUHBI U IEMOHCTPUPOBATH B3aUMOCBA3b MEKY HUMU;

o UCTIOJIB30BaTh ISl ONMCAHMs XapaKTepa MpOTEeKaHus (U3NYECKHX MPOIECCOB
(bu3nyeckre 3aKOHbI ¢ YYETOM IPaHUL] UX IPUMEHUMOCTH;

o pelaTh KauyeCTBEHHbIE 3a/aud (B TOM YHUCIE M MEXKIPEIMETHOroXapakrepa):
UCITONIBb3YsI MOJIEIIH, ¢busnueckue BEJIMYNHBI u 3aKOHBI, BBICTpanuBaTh
JOTMYECKHE IIeTIOYKM OOBACHEHMs  (JOKa3aTenbCcTBA) NPEAJOKEHHBIX B 3ajayax
MIPOIIECCOB (SIBJICHUIA );

. pemath pacuéTHbIE 3aJadyd C SBHO 3aJlaHHOM (DU3UYECKON MOJEeNblo: Ha
OCHOBE aHAJIN3a yCJIOBUS 337a4M BBLAETATH (PU3UUYECKYIO0 MOJIeNb, HAXOIUTh

¢u3nyeckue BEIMYMHBI M 3aKOHBI, HEOOXOJUMBbIE M JOCTAaTOYHBIE JUIsl €€ pEIICHHUs,
IIPOBOAMTD PACUETHI U OLIEHUBATH MTOJIYYEHHBIN PE3YJIbTAT.

. YUUTBIBATh TPAHUIBl NPUMEHUMOCTH HW3YYEHHBIX (HU3MUECKUX Mojenei
IpU pelieHnr GU3NIECKUX U MEeXIPEIMETHBIX3a0au;
o UCIIONIb30BaTh MHGOPMAIMI0O U TNPUMEHSATh 3HAHUS O NpPUHLUNAX pPaboThI

U OCHOBHBIX XapaKTEPUCTHKAX H3YYCHHBIX MAaIINH, MPHUOOPOB M JAPYrUX TEXHUYECKUX
YCTPOMCTB JIJIs1 pEIICHUsI MPAKTUYECKUX, YI€OHO-UCCIIE0BATEILCKUX U MPOEKTHHIX 3a7a4;

. WCIIOJIh30BaTh 3HAHUA O (U3MUYECKUX OOBEKTaxX W MpoIeccax B IMOBCEIHEBHOU
KU3HH JUIsl oOecTieueHrsl 0e30MacHOCTH TpH OOpalieHuu ¢ MpUOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMH, JJISi COXPAHEHUS 3I0POBbS U COOIOCHHS HOPM IKOJIOTHYECKOTO TTOBEICHUS
B OKpYKaloUIeH cpee, 1Sl HPUHATHS PEIICHUH B TOBCEIHEBHOM KU3HU.

BrimyckHUK Ha 6a30BOM YPOBHE MOJIYIUT BO3ZMOKHOCTh HAYIUTHCS:

. MNOHUMATh U OOBACHSThH LIEJTOCTHOCTDh (PU3NYECKON TEOPHH, ONPEAENATh TPaHHIIbI
e€ MPUMEHUMOCTH U MECTO B Py IpYruX (PU3HMUECKUX TEOPHIi;
o BIAJAETh  NPUEMAMHM  IIOCTPOEHUS  TEOPETUYECKHMX  JIOKA3aTeNbCTB,  a

TAK¥XKEC IMPOTrHO3UPOBAHUSA 0co0eHHOCTEH MMPOTCKAHUA (I)I/ISI/I‘-ICCKI/IX SIBIICHUM U IIpoLEeCCOB HA
OCHOBC IMOJTYYCHHBIX TCOPETUUCCKUX BBIBOJOB 1 JJOKA3aTCIILCTB,

L4 XapaKTEPHU30BaTbh CHUCTCMHYIO CBA3b MCKIAY OCHOBOIIOJArarOmiiMn HAayYHBIMU
MNOHATHUAMU: IPOCTPAHCTBO, BPEMSI, MATCPUS (BCH_ICCTBO, HOJ'IC), ABWIKCHUC, CHUJIa, DHCPIUA,



o BBIJIBUTaTh THIIOTE3bl HAa OCHOBE 3HAHHUS OCHOBOIOJAraloMMX (U3NIECKUX
3aKOHOMEPHOCTEMN U 3aKOHOB;

o CaMOCTOSITENIFHO TUIAHUPOBATh U POBOJUTDH (PU3NUECKHE IKCTIEPUMEHTHI;

o XapakTepu3oBaTh TIJI00ANbHBIE NPOOJIEMBbl CTOSIIUE MEpel]] YeTOBEUECTBOM
(9HEpreTuyeckme, ChIpbeBbIC, SKOJIOTHUYECKHE), U POJIb (PU3UKHU B PELICHUH ITHX MPOOIIeM;

o peliaTth MIPAKTUKO-OPHUEHTUPOBAHHbBIE KayeCTBEHHbIC u pacueTHbIe
¢usmueckue 3amaud  C  BBIOOPOM  (PM3MUECKOW  MOJENH, HCIONb3YySd  HECKOJIBKO
bu3NYeCKUX 3aKOHOB Win dbopMyI, CBS3BIBAIOIIMX HM3BECTHbIE (PUIUUYECKUE
BEJIMUMHBI, B KOHTEKCTE MEKIIPEIMETHBIX CBS3EH;

o OOBSACHATh NPUHLUIBI PAbOTBl M  XapaKTEPUCTUKUU3YYEHHBIX  MAIIMH,
pruOOPOB U TEXHUYECKHUX YCTPONCTB;

o OOBSCHATH YCIOBUS TNpPUMEHEHUS (QU3MYECKUX MOJeNeld NpU PpelIeHUH
¢u3nueckux 3anav, HaXOIUTh AJCKBATHYIO NPEJIOKEHHON 3anadye (U3NYECKYI0 MOJIENb,
pazpemiath Mpo0ieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHWW, TaK U MPU MOMOUIM METOJOB
OLICHKH.

JInuHocTHBIE, MeTamnpeIMeTHble, NpeAMeTHbIe Ppe3yJbTaTbl OCBOEHHS Kypca
¢pusukmu,

JIM4HOCTHBIE PEe3yNbTATHI:

o YMEHHE YIPaBISATH CBOCH MMO3HABATEIHHON ACSITETbHOCTHIO;

o TOTOBHOCTb M CIIOCOOHOCTH K 00Opa30BaHUIO, B TOM YHCJIE CaMOOOpPa30BaHUIO, HA
MPOTSKEHUH BCEH JKHU3HM, CO3HATEIIbHOE OTHOIICHHE K HEMpPEephIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICITHOU MTPO(hecCHOHATLHOM U OOIIECTBEHHON JACSITEITLHOCTH;

o YMEHHME COTPYAHHUYATh CO B3POCIBIMH , CBEPCTHHKAMH, JE€TbMHU MIIAJIIErO
BO3pacta B 00Opa3oBaTENbHOM, y4yeOHO-UCCIIEOBATEIbCKOM, MPOEKTHOM M JPYTUX BHUAAX
JeSITEIIbHOCTH;

o chopMUpOBaTh MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH; OCO3HAHWE 3HAYUMOCTH HAyKH, BJaJleHHUE JAOCTOBEPHOH HHQoOpMaImei o
NEepEeOBbIX  JIOCTM)KEHUSAX M OTKPBITUSAX  MHMPOBOM U OTEUECTBEHHOM  HAYKH;
3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAHMAX 00 YCTpOWCTBE MHUpa U OOILIECTBA; TOTOBHOCTH K
HAy4YHO- TEXHUYECKOMY TBOPYECTBY;

. YYBCTBO TOPJIOCTH 3a POCCUHUCKYIO (DU3UUECKYIO HAyKy, TYMaHU3M;
o HOJIOKHUTEIBHOE OTHOIIEHUE K TPYAY, LENeYCTPEMIEHHOCTb;
o HKOJIOTHYECKasl KyJIbTypa, OepeKHOE OTHOILIEHHE K POJHOM 3emile, MPUPOJHBIM

OorarctBam Poccum M MHpa, TIOHUMaHHE OTBETCTBEHHOCTH 33 COCTOSHHUE MPUPOIHBIX
PECYpPCOB M Pa3yMHOE MPUPOIOTIONIL30BAHUE.

MertanpeameTHbIE PE3YIbTATHI:

1) OCBOCHHUE PEryJSITHBHBIX YHUBEPCAIBHBIX Y4YEOHBIX HEHCTBUIA:

° CaMOCTOSITENILHO OMPEENATh IIeNd, CTaBUTh W (OPMYIHUPOBATH COOCTBEHHBIC
3a/1a4¥ B 00pa3oBaTeIbHON ACSITENFHOCTH U )KHU3HEHHBIX CUTYAIIHSIX;

° OIICHUBATh PECYpPCHI, B TOM UHUCJE BPEMS U APYrHe HeMaTepHUaNIbHbIE PECYPCHI,
HEOOXOIUMBIE VISl TOCTHKEHUS TTOCTABJICHHOM paHee 1eH;

L] COITIOCTABJIATH UMCHOITUCCA BO3MOXKXHOCTHU U HGO6XO,Z[I/IMBI€ Il JOCTHUXKCHUS LIEJIN
pecypchl;

° ONpEeNIENATh HECKOJIBKO MyTeH TIOCTUKEHUS TOCTABICHHOM 1IeJH;

° 3a/1aBaTh MapamMeTpbl U KPUTEPHUH, MO KOTOPHIM MOKHO ONPENENsATh, YTO IIEJIb
JIOCTUTHYTA,;

° COTIOCTABJIATh TIOJYUYCHHBIA PE3YNbTAT JESITCIIBHOCTH C TIOCTaBJICHHOW paHee
LENBIO;

° 0CO3HaBaThb ITOCJICIACTBHUS JOCTHKEHUS TIOCTABJICHHOM IIEIW B JEATEIBLHOCTH,

COOCTBEHHOM KU3HHU U KU3HU OKpYyXKaromux J'IIOI[GfI;



2) OCBOEHHUE IO3HABATEIbHBIX YHUBEPCAJIbHBIX YYEOHBIX JCHCTBUIA:

J KPUTUYECKH OLIEHUBATH U MHTEPIIPETHPOBATh HHPOPMAIIHIO C Pa3HbBIX MO3UIINH;

. pacrio3HaBarb U PUKCHPOBATH NIPOTUBOPEUHSI B MH(POPMALIMOHHBIX UCTOUHUKAX;

o UCIIONIBb30BAaTh  PA3IM4YHbIE  MOJEIbHO-CXEMaTHUECKHE cpencTBa Ui
IPE/ICTaBICHNS BBIIBICHHBIX B HHPOPMAIIMOHHBIX HCTOYHUKAXITPOTHBOPEYHIA;

o OCYIIECTBIIATh PAa3BEPHYTHI HMH(GOPMAIIMOHHBIN MOUCK U CTABUTH HAa €0 OCHOBE
HOBBIC 33/1a4H;

o UCKaTh U HAXOJIUTh 0000IIEHHBIE CIIOCOOBI PELICHHUS 3a1a4;

. OPUBOJIUTh KPUTHUYECKUE apryMEHTbl, KaK B OTHOUIEHHMM COOCTBEHHOIO
CY)XJCHHUS, TaK ¥ B OTHOIICHHH ACHCTBUI U CY)KJCHUH IPyroro 4eloBeKa;

o aHAJIM3UPOBATh U MPE00pazoBaTh MPOOIEMHO-TIPOTUBOPEUUBBIC CUTYAIINH;

. BBIXOJIUTH 32 PaMKH Y4eOHOI'O MpeaMeTa M OCYIIECTBIIAThH IIeJICHAPaBICHHBIN
HIOMCK BO3MOYXHOCTH IIMPOKOTO MEPEHOCa CPEICTB U CIIOCOO0B JICHCTBYS;

o BBICTPAMBAaTh HMHIUBHIYAIbHYIO O00pa30BaTelbHYI0 TPAECKTOPHIO, YUYHUTHIBAs
OIpaHUYECHUS CO CTOPOHBI IPYTUX YUYaCTHUKOB U PECYPCHBIE OIPaHUYCHUS,

o 3aHUMATh Pa3HbIC TO3UIINU B MO3HaBaTCIILHON JACATCIIBHOCTHU,

3) OCBOCHHE KOMMYHHUKATHBHBIX YHUBEPCAIBHBIX YUYEOHBIX JCHCTBHI:

o OCYLIECTBIISATH JEJIOBYI0 KOMMYHHMKALIMIO KaK CO CBEPCTHHKaMH, TaK M CO
B3POCIBIMY,

° IPU OCYILECTBICHUHM TIpPYyNIOBON pabOThl OBITh KaK PYKOBOAWUTEIEM, TaK U

YJIEHOM TIPOEKTHOM KOMaHAbl B pa3HBIX pOJsIX (FEHEpaTopoM UACH, KPUTHUKOM,
WCIIOJTHUTEJIEM, ITPE3CHTYIOIIUM U T. 11.);

. pa3BEPHYTO, JIOTUYHO U TOYHO M3J1araTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BAHUEM
aJIeKBaTHBIX (YCTHBIX, IMCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

. pacmo3HaBaTh KOH(IMKTHOTEHHBIE CHUTYAIlMH W IMPEIOTBpAINaTh KOH(QIHUKTHI 10
UX aKTUBHOH (ha3bl;

o COIJIaCOBBIBaTh MO3MIIMM WIEHOB KOMaHJIbl B Ipolecce paboThl HaJ OOLIMM
POJAYKTOM/pELIEHUEM;

o OPEJICTaBIsATh  NYONMYHO  pe3yjibTaTbl WHAUBUAYAIbHOW U TPYIIIOBOH
JESATENIBHOCTH, KaK Mepes] 3HAKOMOM, TaK U Nepe]l HE3HAKOMOM ayIUTOPUEN;

o noaouparh MapTHEPOB AJS JAETOBOM KOMMYHHMKAIMM, UCXOJS U3 COOOpa)KeHUH
Pe3yJIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMUHBIX CUMIIATHIA;

o BOCIPUHUMATh KPUTHUYECKHE 3aMEUYaHMsI KaK pecypc COOCTBEHHOTO pa3BUTHS;

o TOYHO U EMKO (OpMYIMpOBaTh KaK KpPUTHYECKHE, TaK U OJI0OpUTENIbHbIE

3aMEYaHus B aIpec JPYTUX JIIOJEH U 00pa30BaTeIbHOW KOMMYHHKAIIMM, U30eras mpu 3TOM
JIMYHOCTHBIX OLIEHOYHBIX CYXKICHUMN.

[IpenMeTHbIe pe3ysIbTaThI:

. chopMupoBaTh MPEACTaBICHUS O 3aKOHOMEPHOM CBSI3M W TI03HABAEMOCTH
SBIIEHUN TPUPOJBI, 00 OOBEKTUBHOCTH HAYYHOTO 3HAHHUS, O POIM M MecTe (U3UKU B
COBPEMEHHON  HAyYHOW KapTHHE MHpA; MOHMMaHWe poin (Gu3MKM B (HOPMHUPOBAHHUH
Kpyro3opa 1 QyHKIIMOHAIBHON TPAMOTHOCTH YEJIOBEKA IS PEIICHUS IPAKTHUECKUX 3aa4;

° BJIQ/ICHHE OCHOBOMOJATAIIIUMHU (DPU3MUECKUMU TOHATUSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMU ¥ TEOPHUSIMH, YBEPEHHOE TIOJb30BaHUE (PU3HUYECKON TEPMUHOJOTHEH |
CHUMBOJIUKOM;

. c(hOpMUPOBAHHOCTh MpeICTaBICHU O (PU3UYECKOW CYIIHOCTH SIBICHHIA
MPUPOJBLI, BUAAX MaTEPUM, JBIKCHHH KaK CIOCOOE€ CYIIECTBOBAaHUS MATEpUU; YCBOCHUE
OCHOBHBIX MJEH MEXAHUKH, ATOMHO-MOJIEKYJISIDHOTO YY€HHMS O CTPOEHUU BEILECTBA,
AJIEMEHTOB JJIEKTPOJIMHAMHUKH KBAHTOBOW (PM3UKH; OBJAJCHUE TMOHATUWHBIM aImmapatoM H
CUMBOJIMYECKUM SI3BIKOM (PU3UKU;

° BJIAJICHUE OCHOBHBIMM METOJaMH HAYYHOI'O TIO3HAHUS, WCHOJB3YEMBIMU B
busmke: HaOMIOJEHWE, OINHUCAHWE, W3MEPEHHE, OKCICPUMEHT; BIAJICHUE YMEHUSIMH



00pabaTeIBaTh pe3yJabTaThl U3MEPECHUM, OOHAPYKUBATh 3aBUCUMOCTH MEXAY (HDU3NUCCKUMH
BEJIMYMHAMU; OOBSICHATh MOTYYCHHBIE PE3YIbTATHI U JIEIATh BBHIBOI;

o BIIQJICHNE  YMCHHSIMH  BBIJIBUTaTh  THIOTE3bl HAa  OCHOBE  3HAHUSA
OCHOBOTIOJNIATAIOMINX ~ (DU3UYECKUX  3aKOHOMEPHOCTEH W  3aKOHOB, IMPOBEPSATh  UX
SKCIIEPUMEHTAIBHBIMH  CPEICTBAMU,pOPMYIUPYsSd  I1elib  HCCIEAOBAaHUSA;,  BJaJIeHUE
YMECHHUSIMUOIIUCHIBATh M OOBSACHATH CaMOCTOSITENIPHO IMPOBENEHHBIE JKCIICPUMEHTHI,
AQHAIM3UPOBATh PE3YJbTAThl MOJIYYECHHOW M3 SKCIEPUMEHTOB HMH(OpPMAIMH, OINpeaessaTh
JIOCTOBEPHOCTH MOJIyYEHHOTO Pe3yJbTaTa;

o YMEHHE PelIaTh MPOCThIC (PU3MUSCKUE 331a9H;

o c(OpPMUPOBAHHOCTh YMCHHSI NPUMEHSATH TOJTYYCHHBIC 3HAHUS I OOBSICHEHUS
YCIIOBUHM MpOTEeKaHUs (PU3UYECKUX SIBICHUM B MPHUpPOAE U I NPUHATUS MPAKTHUYECKUX
pELIEHUI B TOBCEIHEBHOM KU3HU;

o MOHWMaHNEe (PU3MUYECKUX OCHOB U MPHHIIUIIOB JCUCTBUS MAallMH U MEXaHU3MOB,
CPEICTB MEPEBUKEHUS U CBA3HM, OBITOBBIX MPUOOPOB, MPOMBIIUICHHBIX TEXHOJIOTHMYECKUX
MPOIIECCOB, BIMSHHUS WX HAa OKPYXKAMOIIYI0 Cpeay; OCO3HAHHUE BO3MOXKHBIX MPUYUH
TEXHOTEHHBIX U IKOJIIOTUYECKUX KaTacTpod;

o c(OpMUPOBAHHOCTh COOCTBEHHOH MO3UIMM MO OTHOIIECHUIO K (PU3UUYECKOI
uH(pOpMAIINH, TIOTYyIaeMON U3 Pa3HBIX UCTOYHHKOB.

2. Coaep:kanue VUeOHOI0 NpeaMeTa «(pu3nKay

KonuyectBo yacoB
Ne | Paznensl, Tembl ABropcka | PaGouas mporpamma
n/ s 10kJ1. 11k
I IporpaMm
a
1 | ®usuka M €cTECTBEHHO - HayyHbI MeTOoA Mo3HaHus | 1 1
PUPOIBL.
2 | Mexanuka 27 28
Kunemarunka 6 6
3akoHbI TUHaMUKA HeoTOHA 4 4
Cuibl B MEXaHUKE S B
3aKOH COXpaHEHHUsI HMITYJIbCa 3 3
3aKoH cOXpaHEHUs] MEXaHUYEeCKOH 3HEPruu 4 5
CraTuKa. 3 3
OCHOBBI THIPOMEXaHUKHU 2 2
3 | MoJekyJisipnasi pu3uka M TepMOIMHAMHKA 17 18
OcHoBBI MOJIEKYJIsIpHO KuHeTn4deckoi Teopun (MKT) 3 3
YpaBHEHHE COCTOSAHUSL MJICATBbHOIO rasa. 4 4
B3anMHble npeBpalieHust XKHUIKOCTH U rasa. 1 1
Kungkxoctu. 1 1
TBEpasble Tena 1 1
OCHOBBI TEPMOIMHAMUKH 7 8
4 | OcHOBBI YJIEKTPOAUHAMHUKH. 16 18
DJIEKTPOCTATUKA 6 6
3aKOHBI TOCTOSIHHOTO TOKA. 6 8
DJIEKTPUYECKHI TOK B PAa3JIMYHBIX Cpeax. 4 4
5 | IloBropenue (Pe3epB) 7 3
6 | OCHOBBI YJIEKTPOAMHAMHMKH (TIPOIOJIKEHHE). 9 9
MarsauTtHoe noJie. 5 5




DJIEKTPOMArHUTHasE MHIYKITUS. 4 4
7 KoJie6anus ¥ BOJIHBI. 16 16
Mexanudeckue KojaeOaHust 3 3
DJIeKTpOMAarHUTHBIE KOJICOaHUsI. 6 6
MexaHHYECKHE BOJIHBI. 3 3
DJIEKTPOMArHUTHBIC BOJIHBI. 4 4
8 Onruka. 13 13
CBETOBEIC BOJIHEI. 11 11
['eomeTpuyeckas v BOJHOBAsS ONTHKA.
W3nmyyeHue u CreKkTpsl 2 2
9 OCHOBBI ClIeNHAJILHOI TEOPHH OTHOCUTEJIHLHOCTH. 3 3
10 | KBanrToBas ¢u3nka 17 17
CBeTOBBIE KBAHTEI. 5 5
ATtomMHas pusnka 3 3
du3nKa aTOMHOTO siApa 7 7
DJIEeMEHTapHbIC YaCTHUIIbI 2 2
11 | CtpoeHnue BceleHHOM 5 5
12 | lloBTOpEeHHUE +pe3epB 12 5
Hroro 136 68 68
Knacc Komx-Bo
JLp. K.p.
10 9 5
11 10 5

DuU3MKa M eCTECTBEHHO - HAYYHbI MeTOo/1 NMo3HaHus npupoas! (1 4.)

®dwusuka - pyHaaMeHTanpHas Hayka o mpupoje. HaydHblili MeToa mo3HaHusl.

Meroasl uccnenoBaHusi (pusznyeckux sBieHU. MojenupoBaHue (PU3NUECKUXSBICHHUI
unporeccoB. Hayunsie GpakTel 1 rUnoTe3bl. GU3NUECKHE3aKOHBI  TPAHUIIBI KX MPUMEHUMOCTH.
®u3nyeckue TEOpUHM W MNPUHIUI COOTBeTCTBUA. Dusznueckne BenuuuHbl. llorpemHoctu
u3MepeHuil ¢uznyeckux BenuyuH. Ponbu Mecto Qusuku B GOPMUPOBAHHUU COBPEMEHHOM
Hay4YHON KAPTHUHBI MHPA, BIPAKTHYECKOW EATEIBbHOCTH Jroaek. Pru3nkan KyiabTypa.
Mexannka (28 4.)

I'panuupl  NPUMEHMMOCTH  KJIIACCMYECKOW  MeXaHWKH. [IpocTpaHCTBO UM Bpewmsi.
OTHOCUTENBHOCTh MEXAaHUYECKOTO JBMKEHHs. Cucremsl orcuéta. CKalsipHble U BEKTOpPHbIE
¢uznueckue  BenuuuHbl.  Tpaektopus. Ilyte. Ilepememenune.  CkopocTb.YcKOpeHHE.
PaBHOMEpHOE M pPaBHOYCKOPEHHOE MNPAMOJIMHENHOE IBH)KEHUE. PaBHOMEpHOE IBHXKEHUE I10
OKPYKHOCTH.

B3aumoneiictBue ten. SABnenue unnepuun. Cuna. Macca.MlHepimanbHble CUCTEMBI OTCUETA.
3akonbl qfuHaMuku HetoToHa. Cuna TSHKeCTH, BEC, HEBECOMOCTh. CUIIBIYIIPYTOCTH, CHIIBITPEHUS.
3aKoHBI: BCEMHUPHOTO TsroreHus, ['yka, Tpenus. Mcronb3oBaHHME 3aKOHOB MEXAHUKH JUIsS
OOBSICHEHUS IBUKEHUS HEOCCHBIX TEJ U VISl pa3BUTHUS KOCMHYECKUX HCCIIECOBAaHUM.

NMnynbsc mMaTepuanbHONM TOUYKU M CUCTEMbL.VIMITyIbC CHIIBL. 3aKOH COXPaHEHUs HMITYJbCa.
Mexanndeckas pa6ora.MomHocTe.Mexanndeckas 3HEprus MaTepUAIIbHOW TOYKH U CHCTEMBI.
3aKOH COXpaHEeHUsS MEXaHWYEeCKOW dHepruu. PaboTa cuibl TSHKECTH M CHITBI YIIPYTOCTH.

PaBHOBeCcHE MaTepHaTbHOM TOYKHM M TBEPAOro Tesa. MOMEHT CHIIbl. Y CIOBHUS PABHOBECHSI.
PaBHOBecue xuakoctuu raza. /lasinenue. J[BuxkeHne )KUIKOCTH.

JlabopaTopHblie padoThI:




W3ydeHue IBUKCHUS TeJa 10 OKPYKHOCTH.

H3mepenue KECTKOCTH MPYKHHBI.

W3mepenue kodhummenta TpeHus: CKOJIbKEHUS.

M3yueHne 3akoHa COXPAHEHUSI MEXaHHYECKOW YHEPTUH.
W3ydeHue paBHOBECHUS Tea MO JEHCTBHEM HECKOIBKUX CHIL.

arONE

IIpumepHBIe TEMBI IPOEKTOB:

1. HccnenoBanue 3aBUCUMOCTH YIPYTOCTH MPYKUH OT MX JUIMHBI ¥ TOJIIIMHBI IPOBOJIOKH,
U3 KOTOPOI OHH U3TOTOBIICHBI.

2. Omnpenenenne KOd(Q(UIMEHTOB TPEHUS TMOKOSA M CKOJIBKEHHUS Ui  pa3iIMyHBIX
MTOBEPXHOCTEH.

3. D. K. Iwuonkosckuii. Mnem IlmonkoBckoro (mo ero paboramM) M UX peajbHOE
BOILIOIICHHUE.

4. CozpmaHue MOJIEIH JIOAKHU, ABUKYIIEHCS 3a CUET PEAaKTUBHOU CHJIBI.

5. MHccnenoBanue yclioBHi paBHOBECHSI IIJIaBAIOIIETO TEJA.

MouJiekyasipHas puznka u tTepmoanHamMuka (18 4.)

MonexkyJIspHO-KHHETHYECKAst Teopusi(MKT) CTPOCHHUS BEILECTBA u
eaKcreprMeHTalIbHbIEI0Ka3aTeNNbCTBaA. TernoBoe paBHOBecHE. AOCOIIOTHAsS TeMIepaTypa Kak
Mepa CpEIHEHKMHETUYECKOM JHEPruy TEIUIOBOIO JBHMIJKEHMsI 4YacTUll BemectBa. Mognens
uAcanpHOro rasa.JlaBneHue rasa. YpaBHEHHECOCTOSHUS ~ HMJAEAIBHOIO Tra3a. YpaBHEHUE
MenaeneeBa-Knanelipona. ['a30BbIe 3aKOHBI.

ArperaTtHble COCTOSIHHS BEIECTBA. B3auMHBIE NpEBpaAlICHUs KUAKOCTH M Tasa.
BunaxxHocte BO3myxa. Mogens CTPOEHHs  JKHJIKOCTEH. [loBepxHOCTHOE HaTsKEHUE.
Kpucrannuueckue u aMmopgHble Tena.

Buytpennsas sneprus. Pabora u teronepenaya Kak crocoObl M3MEHEHUsI BHYTPEHHEH
SHEpPruu. YpaBHeHHe TeruioBoro Oananca. [lepBblil 3akoH TepmoauHamuku. HeoOpatumocTh
TeII0BBIX ITpoueccoB. [Ipuanmns! aeiicteus n KIIJ[ TernnoBeix MamuH.

JlabopaTopHbie padoThl

1. Msmepenue TemnepaTypsl KUAKOCTHBIMHU U HU(POBBIMU TEPMOMETPAMH.
2. DkcrepuMeHTanbHasi  mpoBepka 3akoHa leir -  Jlioccaka  (M3MepeHwHe
TEPMOJIMHAMUYECKUX MTapaMETPOB Ta3a).

IIpumepHbIe TEMBI POEKTOB:

1. DOkcnepuMeHTaIbHOE TIOJATBEPXKJACHUE Ta30BBIX 3aKOHOB  (CXEMBI  OTIBITOB,
MPEAJIOKEHHBIE BAMH).
2. MopenmupoBaHWe W HW3TOTOBJICHHE TAa30BOTO TEPMOMETpPA, OCHOBAHHOTO Ha
M300apHOM I H30XOPHOM IpoIiecce.
3. HccnenoBaHue yCIOBHE pocTa KPUCTAIIIOB.
4. TIpoexkTupoBaHUE U MOJECIUPOBAHKE TEIIOBOTO JBUTATEINS.
OCHOBBI IEKTPOAMHAMUKH (274)

DneKkTpruyecKkue 3apsiabl. 3aKOH COXPAHEHHS SJIEKTPUUYECKOro 3apsna. 3akoH Kyiona.

OnexTpuueckoe nosie. Hanpspk€HHOCTh M MOTEHLIMAN AJIEKTpocTaTndeckoronoss. JInuun
HaHpﬂ)KéHHOCTI/I M OKBHUIIOTCHUOMWAJIBHBIC IIOBEPXHOCTH. HpI/IHHI/IHCyrIepHOSI/IHI/II/I TTOJIEH.
ITpOBOAHMKY U TUAIIEKTPUKHU B AIEKTPUUIECKOM T0JIE. DIIeKTpoEMKOCTh. KonaeHcarop.



[Tocrosunsiil snekrpudecknii Tok. Cuna toka. Conmpotusienue. IlocinenoBarenbHoe U
napajuieJIbHOE COEIMHEHHE MPOBOAHUKOB. 3akoH [[xkoyns-JIeHma. DaeKTpoABMXKYIIas CHIIA.
3akoH Oma IS IIOJIHOU LEIH. DIIEKTPUYECKUI TOKB MPOBOJIHUKAX,
AJEKTPOJIUTAX,TOTYIIPOBOAHUKAX, Ta3aX U BakyyMe. CBEpXIPOBOAUMOCTb.

MarnutHoe noJsie. BekTop MHAYKIIMM MarHUTHOTO 1ouisl. J[elicTBUE MarHMTHOTO IOJIS Ha
MPOBOJIHUK C TOKOM U JIBHXKYIIYIOCS 3apspkeHHyro udactuily. CumaAmmnepa u cuia Jlopenua.
MaruutHble CBOMCTBA BELIECTBA.

SIBneHue aneKTpOMarHuTHOM MHAYKUMHM. MaruutHelii notok. IlpaBwio Jlenna. 3akon
3JIEKTPOMAarHUTHOW MHAYKIMH. SIBJIeHHE CaMOMHAYKIHMHU. HIYKTUBHOCTb. DJIEKTPOMArHuTHOE
noJie. DHEePrusi ANEKTPOMATHUTHOTO TIOJIS.

JlabopaTopHblie padoThI:

[TocnenoBarenbHOE U NapaIeIbHOE COEUHEHHS IPOBOIHUKOB.
N3mepenne 3/1C uctounmka Toka.

N3mepenne cuiibl B3aMMOJICHCTBHSI MarHUTA U KaTYIIKH C TOKOM.
HccnenoBanue sBIEHUS JIEKTPOMArHUTHOW MHAYKIIHU.

NS

IIpumMepHBIE TEMBI IPOEKTOB:

1. UsroTtoBneHue UMUIMHAPUYECKOTO KOHAeHcaTopa. MccinemoBaHue 3aBUCUMOCTU €ro

AIIEKTPOEMKOCTH OT T€OMETPUYECKHX IapaMeTpPOB M OT HAIHYHS TUDJIEKTPUKA MEXKIY

wiactuHamu. OmnpezeseHue IEKTPOEMKOCTH KoHIeHcaTopa ot 3apucumocta g(U).

DKcrepuMeHTalbHas IpoBepka 3akoHa OMa ISl TTOJIHOM TeTH.

Coznanue SKCepuMEHTAIbHON YCTAaHOBKH JIJISl UCCIIEIOBAHUS TEIUIOBBIX JEHCTBHI TOKA.

4. OO0ocHOBaHME OOILEro 3aKOHA COXPAHEHUS SHEPTUU HA OCHOBE UCCJIEI0BAaHUMN TEIUIOBBIX

NIEUCTBUI TOKA.

DKcIepuMEeHTATbHOE UCCIIeIOBAaHNE CBOMCTB MOIYIPOBOJHUKOBOTO THOIA.

6. MopaenupoBaHue yCTAaHOBKM JJISl MMOKPBITUS M3AEIUNH pa3IuuHOi (GOPMBI CI0EM JPyroro
MeTaa.

wn

o

KoJse0anusa v BoJHBI. 16 4.

Mexannueckue koneOanus. ['apmonnueckue konebanus. CBOOOIHBIC, 3aTyXarollue,
BBIHY)K/JICHHbIEe KoneOanus. [IpeBpamienus sHepruu npu kojedanusx.Pezonanc.

OnexTpoMaruuTHbele kojeOanus. KoneOarenbHblit KoHTYp.IlepeMeHHbI nekTpuyecKuit
TOK. Pe3oHaHc B anekTpuyeckoi nenu. KopoTkoe 3amMbIkaHue.

Mexannueckue BOiHbIL. [IpogonbHble U nonepeyHsle BOIHbL. CKOPOCTh MJIIMHA BOJIHBI.
Wntepdepentys u audpaxiyst. JHEprust BOJIHbL. 3BYKOBbIE BOJHBI.

DneKkTpoMarHuTHbIE BOJHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJH. /{ana3oHbl
AIIEKTPOMArHUTHBIX U3IYYEHUN U UX TPAKTUYECKOE IIPUMEHEHHUE.

JlabopaTopnasi padora:

1. Omnpenenenue yckopeHUs: CBOOOIHOTO MACHUS MIPU MOMOIIU MasSTHUKA.
Onruka. 13 4.
I'eomerpuueckas ontuka. CKOpoCTh cBeTa. 3aKOHBIOTPAKEHUS U MPEJIOMIIEHHSI CBETA.
®opmyna TOHKOHM JIMH3bl. BoHOBBIE cBOMCTBA cBeTa: nucnepcus,uHTeppepeHus, tudpaxuus,
NOJIIpU3aLHUSL.

JlabopaTopHblie padoThI:



1. Ompenenenue moxasaress MPETOMICHHUS CPEIbIL.
2. W3mepenue pOKYyCHOTO pacCTOSIHHUS COOMPAIOLICH JIMH3BI.

3. Ormpenenenne IJIUHBI CBETOBOW BOJIHBI.

OCHOBBI ClIENIHAJIBHOI TEOPUN OTHOCUTEJIBHOCTH. 3 4.

[TocTynarel T€OpUM OTHOCUTEIBHOCTH M CIEACTBUSA W3 HUX. VIHBapMaHTHOCTBMOAYIS
CKOPOCTH CBETa B BaKyyMe. DHeprus mokosi. CBsi3b MacChl M SHEPTUHUCBOOOTHON YaCTUIIBI

KBanToBas ¢usuka. Puzuka aroMa 1 aTOMHOro sigpa. 17 4.

l'umoteza M. Ilnanka. ®otosnexrpuueckuii 3¢pdexr. OnbiTeICToNETOBA. 3aKOHBI

dotoadpdexra. YpaBHeHue  DUHIITEHHA.
CootHomieHue HeonpeaenéHHocrel 1elizendepra.

®otoH.  KoprnyckynsspHO-BOJIHOBOMAYaIH3M.

HnaHeTapHa;I MOACJIb aTroMma. OOBsiCHEHHE JTUHEHYATOro CIICKTpa BOJOpOAaHa OCHOBEC

KBaHTOBBIX ITOCTYaTOB bopa.

CoctaB M CTpOEHHE AaTOMHBIX SiJep. DHEPIus CBI3MATOMHBIX siiep.Buabl paanoakTUBHBIX
IpEBpalleHU! aTOMHBIX fJep. 3aKOH pPaJuOAaKTHUBHOIO pacnaja. SlaepHble peakluu.
Lennaspeakuus neienus saaep. [Ipumenenne saepHORIHEPrHH.

OnemeHTapHble YacTulbl. PyH1aMEeHTaIbHbIEB3aUMO/IEHCTBUS.

JlabopaTopHble padoThbI:

N

HabnroaeHune crijaonHoro MIMHEHYaToro CeKTpoB.
HccnenoBanue cekTpa- BOJOPOJa.

3. OmpeneneHue WUMIyAbCAa W DHEPrUU YACTUIBI TIPU JBIKCHUH B
MarHuTHOM ToJie (mogororpadusim)

Crtpoenue Beesiennoi Su.

ConHeyHasi cucTeMa: IUIaHEThl U Maiyble Tena, cucrema 3emist-JIyHa.CTpoeHHe M 3BONIONUA
Connua u 38€31. Knaccudukanus 38€31. 3BE3/1bI U UCTOYHUKHU X YHEPTHHU.
INanaxtuka.CoBpeMeHHbIE PEACTaBICHUS O CTPOCHUH U HBOJIOLMH BeeneHHoi.

JlabopaTopnasi padora:

1. Ompenenenue neproaa oOpaieHus IBORHBIX 3BE3]1 (TI0 IEYaTHBIM MaTepHaliam).

3. Temarnueckoe MJIAHUPOBAHUE

TemaTnueckoe Conep:kaHue Mo TeMaM
IJIAHUPOBAHHE

OcHOBHbBIE BUIBI JCATCJIBbHOCTH YYAIIUXCH

10 knacc(684, 2 4 B HexeM10)

Du3uKa U eCTECTBEHHO - HAYYHbIH MeTO/ MO3HAHUS Npupoasbl 1 4.




dusuka n
€CTECTBCHHO -
HAay4YHbId  METOJ
MMO3HAHUSA

npupoasl 14

®dusnka - GyHIaAMEHTAIbHAS
Hayka o mpupozae. Hayunslli meTon
MO3HAHUS.

Mertobl HCCIENOBAHUS
buznueckux SIBJICHUI.
MopaenupoBanne
(bU3UYECKUXSABICHUM  HIPOIIECCOB.
Hayunbie ¢akThl W  THIIOTE3HI.
PU3NYECKUE3aKOHbl M TPAaHULBl HUX
[PUMEHUMOCTH. dusnueckue

TEOpHUHU W IIPHUHIHUII COOTBCTCTBUA.

dusnyeckue BEJIMYUHBIL.
[Torpemnoctu U3MEpPEHUI
¢usndeckux BenMuuH. Poibu MecTo
bu3uKu B hopMUpOBaHUH
COBPEMEHHOM HAy4YHOM KapTHHBI
Mupa, BIIPAKTHYECKOI

NEATENbHOCTH JIIOAEN

OOBsCHATH Ha TMpUMEpax poJib M MECTO
¢u3ukn B (HOPMUPOBAHMHM COBPEMEHHOM
HAy4YHOH KapTHHBl MHpPA, B Pa3BUTUH
COBPEMEHHOM TEXHUKH W TEXHOJIOTUW, B
MPAKTUYECKON JIESITEIHLHOCTH JIFOJICH;
JEMOHCTPHUPOBATH Ha MIPUMEPAX B3aUMOCBS3b
MeXAy (PU3NKON M JPYTMMHU €CTECTBEHHBIMU
HayKaMu;

BOCITPOU3BOJUTH CXEMY HAy4HOT'O TO3HAHUS,
MIPUBOAUTHIIPUMEPHI €€ UCTI0JIb30BaHUS
JlaBaThb omnpeaeseHue MMOHSTHM u
pacro3HaBaThb ~ MX:  MOJENb,  HayyHas
TUIOTERA, dbuzndeckas BEJIMYMHA,
¢usnveckoe  SBICHWE, HAYYHBIH  (aKT,
(dbu3mdeckuii 3aKoH, (U3UYECKas TeOopHs,
MPUHITUTT COOTBETCTBHUSI.

OO00CHOBBIBATH HE00XO0OUMOCTb
WCIIONIB30BAHUS MOJENeldl I OIMCAHUS
(Gu3MYeCKUX  SBJICHMM W IPOLECCOB.

[IpuBOUTE IPUMEPHI

KOHKPETHBIX SIBJICHUM, IPOLIECCOB U MOJEIIEH
JUISL X OIIMCAHUS.

[IpuBoauTh NpUMEPHIPU3NUECKUX BEIUYHH.

DopmyJIUpOBATh dusnueckue 3aKOHBI.
VYka3bIBaTh I'paHUIIbI IPUMEHUMOCTH
(U3NIECKUX 3aKOHOB.

[IpuBoauTh  mpHUMEpHl  HUCMOJIb30BAHUS
(dbusuvyeckux 3HAHUN B JIEKOPaTUBHO-

IIPUKJIAJIHOM UCKYCCTBE, MY3bIKE, CIIOPTE.
Oco3HaBaTh IIEHHOCTh HAYYHOTO TO3HAHUSA
MHpa Ui YeJ0OBEYeCTBAa B IEJIOM MW JUIA
Ka)KJIOTO YeN0BEKa B OTAECIBLHOCTH, BAXKHOCTD
OBJIQJICHUS] METOJOM HAYYHOI'O TTO3HAHUS IS
JOCTHXKEHHUS  ycrmexa B JI0OOOM  BHUE
MPAKTUYECKON  AEATENbHOCTH. ['OTOBUTH
NPE3eHTAllMd U COOOIIEHUs MO HM3yYEHHBIM
TeEMaM

Mexanuka 28

4.

Kunematuka

6 u.

Mexanudeckoe nBmkenne. CUCTEMEI
OTCU€Ta.

CkanspHble 1 BEKTOPHBIE
¢duznueckue
MarepuanbHas
IlocTynarenbHOE ABUXKEHUE.
Tpaexkropusi, IMyTh, NEPEMEILCHUE,
KOOpPJIMHATa, MOMEHT

BPEMEHU, TPOMEKYTOK BPEMEHU.
3aKOH OTHOCUTEIBHOCTH JABU)KECHHUS.
PaBHOMEpHOE NpsIMOSIMHEHOE
JaBuxkeHne. CKopocTb paBHOMEPHOIO

BCIIMYHHBEI.
TOYKa.

JlaBatp onpeneaeHne MOHATHU:
MEXAHUYECKOE JBMIKEHHUE, IOCTYNATEIbHOE
JIBU>KEHUE,PABHOMEPHOE JIBIDKCHHE,
HEPAaBHOMEPHOE JBUKEHUE,PAaBHOYCKOPEHHOE
JIB)KEHUE,  JIBUOKEHHWE IO OKPYKHOCTH C
IIOCTOSSHHOM CKOPOCTBIO, CHCTEMA OTCUETA,
MarepuaibHasg TOYKa,TPACKTOPHS, MyTh,
IepeMeIIcHuE, KOOpAMHATA, MOMEHT
BPEMEHHU, TMPOMEKYTOK BpPEMEHU,CKOPOCTH
PaBHOMEPHOTO JIBH)KCHMS, cpenHsist
CKOpOCTb, MT'HOBCHHAas CKOpOCTb,
YCKOPEHHE,LIEHTPOCTPEMUTEIBHOE




IPSIMOJIMHENHOT OJIBUKEHHUS.
YpaBHEeHHE paBHOMEPHOTO
nBwkeHus. I'paduku paBHOMEpHOTO
JBUKCHUS.

HepaBHoMepHOE 1BUKEHHE.
Cpenssist CKOpOCTb.

MrHoBeHHass CKOpPOCTb. YCKOPEHHE.
PaBHOYCKOpEHHOE IBH)KEHUE.
YpaBHEHMNE PaBHOYCKOPEHHOTO
nBwxenus. ['paduku paBHO-
YCKOPEHHOTO JIBUYKEHUSI.

JIBrKEeHME 110 OKPYKHOCTH €
MTOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO.
[leHTpOCTpEMUTENBHOE YCKOPEHHUE.

JlaGopaTopHble padoThbI:
1. U3y4yeHue aBUKEHUS TeIa
10 OKPYKHOCTH

YCKOpEHHUE.
Pacnio3HaBaTh B KOHKPETHBIX CHUTYalMsIX,
HaOII0aTh SIBJICHUS: MEXaHUYECKOe
JIBM>KEHUE,TOCTYIATEIbHOE JIBUDKEHUE,
paBHOMEpPHOE JIBXKCHHME, HEPaBHOMEPHOE
JIBIDKEHUE, DPABHOYCKOPEHHOE JBMIKEHHE,
JIBIDKEHUE TIOOKPYXHOCTH C  TOCTOSTHHOM
CKOPOCTBIO.

BocnpousBoauTh  SIBIEHUS: MEXaHUUYECKOE
JIBIDKEHUE, paBHOMEpPHOE JBMKEHHE,
HEPaBHOMEPHOE JIBUKEHUE,

PaBHOYCKOPDEHHOE [IBMJKEHUE, [BHKEHHUE II0
OKPY’KHOCTH C IIOCTOSIHHOM CKOPOCTBIO IS
KOHKPETHBIX TEJl.

3amaBaTh cuUCTEMy OTCU€Ta JUIsl ONMCAHUSA
JBUKEHMSI KOHKPETHOTO TeJa.

PacnioznaBate  cuTyanuu, B KOTOPBIX
TEJIOMOYKHO CUATATh MATEPUATIbHON TOYKOM.
OnucelBaTh TPAGKTOPUM JBUXKECHUS  Tel,
BOCIIPOM3BOANTH JIBJKEHUE U IPUBOAUTH
IIPUMEPBI Tell, UMEIOLIUX
3aIaHHYIOTPACKTOPHIO JIBHKCHHUSL.
Onpenenate B KOHKPETHBIX  CHUTYyaLUsX
3HAYCHUsI CKAAPHBIX (U3NYECKUX BEITHYUH:
MOMEHTa BPEMEHM, IPOMEXYTKAa BPEMEHH,
KOOPJIMHATSHI, IIyTH, CPETHEH CKOPOCTH.
HaxomuTe MOIynp M IPOEKIHMH BEKTOPHBIX
BEJIMYHH.
Onpenenarb B
HaIlpaBJICHUE

U IIPOEKIINH BEKTOPHBIX PU3HUECKUX
BEJINYUH: IEpEMEILICHMS, CKOPOCTH
pPaBHOMEPHOTO  JBMXKCHMS,  MIHOBEHHOH
CKOpPOCTH, YCKOpEHUs,
LIEHTPOCTPEMHUTEIILHOIO YCKOpEHHUS.
[IpuMeHAT,  3HaHUA O  JEUCTBUAX C
BEKTOpPaMH,  IOJY4YEHHbBIE Ha  ypOKax
reoMeTpuu.3anuchiBaTh ypaBHEHUS
pPaBHOMEPHOTO u PaBHOYCKOPEHHOTO
MexaHuueckoro  aBukeHus.  CocTaBisATh
yYpaBHEHUs pPaBHOMEPHOTO u
PaBHOYCKOPEHHOI'O MIPSAMOJIMHEMHOTO
IBUKEHMSI B KOHKDETHBIX  CUTYalUsX.
Onpenensitb 1O ypaBHEHHUSIM IapaMmeTphl
nBUKEeHMS. I [puMeHsATh 3HaHUS O TOCTPOEHUH
U 4YTeHHU TpadUKOB 3aBHCUMOCTH MEXIY

KOHKPCTHBIX  CUTyalludX

BEJIMYMHAMH, IIOJyYEHHBIE Ha  ypOKax
anreopel. CTpouTh Trpa@uK 3aBUCUMOCTHU
KOOpJAWHATBl ~ MAaTEpUaIbHOW  TOYKH  OT
BpeMeHH ABMkKeHUs . OnpenensaTsh 1no rpadguxy
3aBUCHUMOCTH  KOOpDAMHATBI OT BPEMEHHU
XapakTep MEXaHUYECKOTO JIBUKECHMS,




Ha4yaJlbHYI0 KOOpPAMHATY, KOOpJAUHATy B
YKa3aHHBII MOMEHT BpPEMEHH, HW3MEHEHHUE
KOOPAMHATBI 33 HEKOTOPBIA IPOMEXKYTOK
BPEMEHHM,  MPOEKIMI0O  CKOpPOCTH (Ui
PaBHOMEPHOTO MPSIMOJUHENHOIO ABUKEHUSA).
Omnpepensate 1o rpauKy 3aBUCUMOCTH
IIPOCKLIUA CKOPOCTH OT BPEMEHH XapakTep
MEXAHUYECKOTO  JBWJKEHHUS,  HadaJabHOMU
CKOPOCTH, IIPOCKIUIO YCKOPEHUS, U3MEHEHHE
koopauHatel. Ompenenate 1o rpaduky
3aBUCUMOCTH  IIPOCKLUMU  YCKOPEHHMS  OT
BPEMEHHU XapakTep MEXaHUYECKOT O
JBUKEHUsI, U3MEHEHHUE IPOEKIUH CKOPOCTH
3a ONPEIEIIEHHBIN IPOMEKYTOK BPEMEHH.
JlaBaTh ompeieneHue MOHATHIA: aOCOIIOTHO
TBEpIOE TENO, IIOCTYIATEIbHOE "
BpalaTeybHOe JBAKEHUS abCOJIIOTHO
TBEPAOro Tena. Pacrio3HaBaTh B KOHKPETHBIX
CUTyallUsX, BOCIPOU3BOAUTH U HAONIIOIATH
IIOCTYIIATEJIbHOE U BPAIATEIbHOE ABUKECHUS
TBEPIOTO Tena. IIpumensaTs MOJeNb
a0COJIIOTHO TBEPJOTO Teja JUISL OTTMCAHUS
JOBUKCHMSI  Tel.  BplUMCIHATH  3HAaYeHUe
YIJIOBOM M JIMHEWHOW CKOPOCTEH, YaCTOTBIM
nepuona  oOpamieHMss B KOHKPETHBIX
cuTyanusax.Paznuyars myTh U nepeMelieHue,
MIHOBEHHYI0O M CPEIHIOK0  CKOPOCTH.
N3mepsaTs 3HAYCHUS IepeMEIICHHUS,
IIyTH,KOOPJUHATHI, BPEMEHU JIBUKEHUS,
MTHOBEHHOM CKOPOCTH, CpPEIHEH CKOpOCTH,
YCKOPEHHUH,

BpeMeHHM JBukeHus.PabotaTth B mape mnpu
BBIIIOJIHEHUM  JIaOOpaTOpHBIX  paboT U
MIPaKTUYECKUX 3a1aHui. [IpuMeHsaTs Moaenu
«MarepualbHas TOYKa»,«PaBHOMEPHOE
MPSIMOJIMHENHOE JIBUJKECHHEY,
«PaBHOYCKOPEHHOE JBWKCHUEN IS OITUCAHUS
JIBUKEHHUSI pEAIbHbIX Tel U  OOBEKTOB,
U3y4aeMbIX B Kypce OHOJIOTHH

3aKOHbI
JTMHAMHKH
Herotona(44.)

SIBnenne umHepumu. Macca u cuia.
NuepuunanbHble CUCTEMBI OTCUETA.
Bzaumopeiicteue T1en.  CrnoxkeHue
cun. IlepBbii, BTOpOM U TpeTHUH
3aKoHBI Hp1oTOHA.

JlaBaTe omnpeneraceHuEe TMOHATHI: HWHEPLHS,
WHEPTHOCTb, Mmacca,
CHUJIa,paBHOJICUCTBYIOIIAS

CUJIa,MHEpLIMAJIbHAS cucrema OTCYETA.

Pacno3naBars, Ha0JII01aTh SIBJICHHE
uHepuuu.  [IpuBOgUTH  MpPUMEpPHI  €ro
HpOfIBJ’I CHUA B KOHKp CTHBIX
cutyarusax.O0bsCHATh MEXaHHYECKHE

SIBJICHHSI B MHEPITUATBHBIX CUCTEMaX OTCUETA.
Boigensate nedictBus Ten Apyr Ha Jpyra u
XapakTepu3oBaTh WX cujaMu. [IpuMeHATH
3HaHUS O JICUCTBUSIX HAJ BEKTOPAMH,
MOJYYCHHbIE HA  YPOKAaX  TE€OMETPHUH.




Onpenendarsb

PaBHOJICHCTBYIOIIYIO cuiy JIBYX
cun.®opmynupoBaTh IEPBBIM, BTOPOM H
TpeTuid 3akoHbl HbroTOHaA, ycimoBUS HX
IpUMEHUMOCTU. I [puMeHATh nepBbIi, BTOPOU
U TpeTHd 3akoHbl HplOTOHa mpu penieHUH
pacu€THBIX 3a/1ad4.

@®opMyaupoOBaTh NPUHLUI OTHOCUTEIBHOCTH
lNanmites

Cuibl
MEXaHUKE
54

3aKOH  BCEMHUPHOTO  TATOTEHUS.
['paBuTarmonnas IMOCTOSHHAS.
Cuna tsoxectu.Bec m HeBeCOMOCTE.
Cunerynpyroctu.  3axkon  I'yka.

Cutbl TpEHHUs.
JlaboparopHble padoThI:
1. U3mepenue xECTKOCTH MPYKUHBI.
2. Wsmepenne  koadduimeHTa

TPCHUS CKOJIbKCHHA.

[lepeunciaTe BUAbl B3aUMOACUCTBUSL TEH U
BUJIbI CUJI B MeXaHuKe. JlaBaTh omnpeneieHue
NOHATUM: CHUJIa TSKECTH, CUja YIPYTrOCTH,
CHWJIa TPEHHUSI, BEC, HEBECOMOCTb.

dopMynrpoBaTh 3aKOH BCEMHUPHOI'O
TATOTEHUS. U YCJIOBUSA €ro MPUMEHHMOCTH.
Haxoauth B JOMOJHUTENBHON JIUTEpAType U
Wntepnere wuHpopManuio 00 OTKPHITUH
HproTonoM 3aKOHa BCEMHUPHOTO
TaroreHus.IIpuMeHaTh 3aKOH BCEMHPHOTO
TATOTEHUS MPU PEIICHUH KOHKPETHBIX 3a]ad.

PaccuurtniBaTh (927018% TAXKCCTH B
KOHerTHHXCI/ITyaHI/IHX.BBI‘H/ICJ'ISITL BEC TCJII B
KOHKPCETHBIX CUTyaluigX.
HazpiBaTh CXO0ACTBO H pas3jiiiusad BECa H
CHJIBITSXCCTH. Pacno3naBath u
BOCIIPOHU3BOOUTDH COCTOSAHHC TCII, 1810)51

KOTOpBIX BEC Tejla pPABEH CHJIE TSAXKECTH,
O6onbmie uiau MeHbuie e€. OmnuceiBaTh U
BOCIPOU3BOJUTh COCTOSIHUE HEBECOMOCTH
Tesa. '0TOBUTH MpPEe3eHTAluU U COOOLICHUS O
MOBEICHUU TeJl B YCIOBHSIX HEBECOMOCTH, O
NOJIETaX YeJI0BEKa B KOCMOC, O JOCTHKEHUSX
Hallei CTpaHbl B MOJArOTOBKE KOCMOHABTOB K
NOJIETAM B YCIIOBUSAX HEBECOMOCTH.
Pacnio3znaBars, BOCIIPOM3BOANTH u
HaOJI0/1aTh pa3jMyHble BUABI AepopManun
ten. @opMynnpoBarh 3akoH ['yka, rpaHuUIbI
€ro NMPUMEHUMOCTH. BbIUUCIATh U U3MEPATH
CHWIIy YIOPYTOCTH, KECTKOCTb IPYKUHBI.
Pacnio3naBate, BOCHIpOM3BOAUTH, HAOIOAATH
SIBIIGHUSI CyXOI'0 TPEHHUS MOKOSI, CKOJIbKEHHUS,
KaueHus, SBJICHHE COMNPOTHUBIICHUS IIpH
JIBUKEHUM Tejla B JKUAKOCTHM WIM Trase.
N3mepsaTes u n3o0paxkaTh rpapuuecku CHIIbI
TPEHHUS MIOKOS, CKOJIb)KEHUS,
KAueHUs,)KUJIKOTO TPEHHUsI B KOHKPETHBIX
curyauusax. Mcrons3oBate (opmyny s
BBIYMCIICHUS] CUJIBI TPEHUSI CKOJIBKEHUS IPH
pELIeHNN 3aa4.

W3mepsaTs cuny TskecTul, cuily ynpyrocrw,
BEC TeNa, CUIIy TPEHUS, YIIIMHEHHUE NIPYKUHBI
Omnpenenarh ¢ NOMONIBIO  KOCBEHHBIX




U3MEPEHUN XKECTKOCTD [PY>KUHBI,
kod(durment TpeHUs CKOJIBKCHHUSI.
PaGorarh B mape Tmpu  BBINOJHEHUU
IPaKTUYECKHUX 3a/IaHUM.

Haxoauth B IOMOMHUTENBHOW JUTEpAType U
WNurtepuere mHpOpMaUIO O BKIAAE Pa3HBIX
Y4EHBIX B pa3BUTHE MEXAaHHUKU. [OTOBUTH
IPE3eHTAllMd U COOOILEHUs MO H3yYECHHBIM
TEMaM.

3akoH
COXPaHCHHUS
uMItysbea (39)

Nmnynec  tena.Mmmyinbe

CHIIBI.

3axkoH COXpPAaHCHUA HMITYJIbCa TCJIaA.

PeaktuBHOE JABUXKCHUC

JlaBaTh omnpezneneHue NOHATHH: WMILYJIbC
MaTepUajibHOM  TOYKH, HMIIYJIbC  CHIIBI,
UMITYJIbC CUCTEMBI T€J, 3aMKHYyTas CHCTEMa
TE, PEaKTUBHOE JBUYKEHUE.
Pacnio3naBatb, BOCIIPOM3BOANUTH, HAOIOAATh
YOPYrH€ W HEYNpPYrue CTOJIKHOBEHHUS TEll,
PEAKTUBHOE JBUKCHHUE.
Haxonuths B KOHKPETHOM CUTyallMy 3HAYEHUS
UMITyJIbCa MaTepUAIbHOM TOYKH U MMILYJIbCA
cuibl. POpMyNnHMpOBaTH 3aKOH COXPAHEHUs
UMITyJbCa,PAHULIBI  €r0  IPUMEHHMOCTH.
CocTaBndTh  ypaBHEHMs,  OIIMCBIBAIOIINE
3aKOH COXpaHEHMs MMIIYJIbCa B KOHKPETHOMU
CUTYAalVH. Haxonurs, HCIIONb3Ys
COCTaBJICHHOE  YpPaBHEHHUE, HEU3BECTHBIC
BEJINYMHBI.

CoznaBaTh CUTyallUMB KOTOPBIX NPOSIBIIAETCS
3aKOH COXpaHeHus umnyiabca. Haxonuts B
JOTOJIHUTEIBHON nuTeparype u MHTepHere
nHpopmanuio o 3a1aHHOU TEME.
l'oTOoBUTH Tpe3eHTalMM U COOOLICHMS IO
W3y4YEHHBIM TeMaM. ['0TOBUTh NIPE3EHTALNN U
COOOIIEeHUs O MOJNETaxX YeloBeKa B KOCMOC, O
JNOCTH)KEHMSIX Halled CTPaHbl B OCBOCHUH
KOCMHUYECKOro mpocTpaHcTBa. Paborath B
nape WJIM TIpynne Ipd  BBIIOJHEHUHU
MPAKTUYECKUX 3aJaHHI

3akoH
COXpaHEHUs
MeXaHNIeCKOH
SHEPTUH

(59)

Pa6Gora CHIJIBI. MOIITHOCTE.

Kunernueckas OHEpIus.

PaGora

CHJIBI TAXKECTH. HOTGHHI/IaHBHaH
SHEpPrus Tela B TIPABUTALMOHHOM
nose.  PabGora  cuublynpyrocru.

[ToreHnuanpHass dSHEPTUS
nehopMUPOBAHHOTO

yTpyro
TEia.

3akoH COXpPAaHCHUA MEXaHUYEeCKOMH

SHEpPTUHU.
JlabopaTopHble

padoThI:

1. H3ydyeHme 3akoHa COXpaHEHUS

MEXaHHUYECKOM OHCPIUHU.

JlaBaTh orpezesieHne MOHITHI: paboTa CUJTBI,
MOIIIHOCTD, KHHETUYECKast SHEpTHs,
MOTEHIMAIbLHAS SHEPTHUs, IOJTHAS
MEXaHUYecKas DJHEprusi, H30JIMPOBAHHAs
cucTeMa, KOHCEepBaTHBHAs Cuia. BeraucisaTs
B KOHKPETHOM CUTYallUU 3HAUCHUS
(bu3MYeCKUX BEIUYMH: pabOThl CUITBI, pabOTHI
CWJIBI TSDKECTH, pabOThl CHUIBIYIPYTOCTH,
paboThl  CWJIBI  TpPEHWS, MOIIIHOCTH,
KHHETUYECKOU SHEPruu, W3MCHCHUS
KUHETHYECKOM  JHEPruM, MNOTECHIHAIbHOMN
SHEPIMM Tel B TPABUTALMOHHOM TIOJE,

MTOTEHIINATIbHOMN SHEPTUH yIpyro
ne(popMHUPOBAHHOTO Tena, IIOJIHOU
MEXaHNYECKON DHEPIUH. CocraBisTh

yYpaBHEHHUs, CBS3bIBAIOLIME paboOTy CHIIBI,




JNEHCTBYIOIEH HAa TEI0 B KOHKPETHOU
CUTyallud, C W3MEHCHHEM KHHETUYECKOU
sHepruu  Tena.  Haxomurts,  HUCHONIB3ys
COCTaBICHHOE  YPaBHEHHME, HEU3BECTHBIC
BEJINYUHBI.

DopMyIUpPOBaTh 3aKOH COXPAHEHUS IOJHOU
MEXaHUYECKOM JHEPIWM, Ha3bIBaTh T'PAHULIBI
ero IIPUMEHUMOCTH.
CocTaBndTh  ypaBHEHMs,  OIIMCBIBAIOIINE
3aKOH COXpaHEHMs IOJIHOM MEXaHHYECKOU

SHEpPruu,B KOHKpETHOMI CUTYyal1H.
Haxoauts,ucnons3ys COCTAaBJICHHOE
yYpaBHEHHUE, HEU3BECTHBIE BEJIMYMHBI.
Co3naBatb CUTYyaluH, B KOTOPBIX
MPOSABIIAETCS 3aKOH COXPAaHEHHUS IOJIHON
MEXaHUYEeCKON SHEPTUH. BrinonusaTte
SKCIIEPUMEHTAJIbHYIO  IPOBEPKY  3aKOHa
COXpaHEHMUSI MEXaHUYECKOU SHEPruH.
Brinonansate KOCBEHHbIE U3MEPEHUS

UMITyJIbCa Tejla, MEXaHUYECKOW HHEepruu
Tesa, paboThl CHIIBI TpeHMs. PabGoTaTh B mape,
TpyIIie  TNPUBBINOIHEHUU  MPAKTHUYECKUX
3agaHui. HaxomuTs B JOMOJHUTEIBHOM
mutepatype u WHTepHEeTe WMHGOOPMAIIUIO 10
3aJaHHOU TEME.
[IpuMeHsTh 3aKOHBI COXpAaHEHUS UMITYJIbCA U
MEXaHWYCCKOH DJHEPruu JUIA  ONHUCAHUs
JIBIDKEHUSI peaTbHBIX Tl

Craruka. 3 4.

PaBHOBecue maTepualbHOW TOYKU U
TBepJOro Ttena. Bunel paBHOBecHs.
VYcioBust paBHOBECHS.

MoOMEHT CUIIBL.

JlabopaTopnasi padora:
1. Usyyenuwe paBHOBecus Tena
O]l JEeHCTBHEM HECKOJIBKUX
CHJL.

JlaBaTth ompezneneHue MOHITUN: paBHOBECHE,
YCTOMYMBOE paHOBECHUE, HE YCTOWYMBOE
paHoBecue, 6e3pa3INYHOE PaBHOBECHE,IIIEUO
CHJIBI,MOMEHT CHJIBI. Haxonuts B
KOHKPETHOW CHUTyallUM 3HAu4€HHs Iuleda
cuibl.  Momenta  cunbl.  Ilepeuncnsars
YCIJIOBUSI PaBHOBECHUSI MaTEpUAIbHON TOYKHU U
TBEPAOTO

Tena.CocTaBIsIThypaBHEHUS, ONIMCHIBAIOIINE
yCIOBUSL ~ pAaBHOBECHS, B  KOHKPETHBIX
CUTYaLUsIX. Onpenenars, UCIIOJIb3Ys
COCTABJIICHHOE  yYpaBHEHWE, HEU3BECTHBIC
BeIMYMHBL. Pacio3HaBaTh, BOCIIPOM3BOAUTH U
HaOJI0/1aTh pa3IMYHble BUJBI PABHOBECHS
Ten.  M3mepsate cwy ¢ IIOMOLIBIO
MPYXUHHOTO TUHAMOMETpPA, U3MEPATHII JIeUO
cunel. Paborath B mape, rpymmne IpH
BBITIOJTHEHUH MPaKTUYECKUX 3a/1aHAN.
HaxoauTeB JONOJHUTENBHON JHUTEpAType H
WNurepuere uHbopManuioo O  3HAYECHUU
CTaTUKU B  CTPOUTENBCTBE,  TEXHHUKE,
ObITy,00bsiCHEHHE  (HOpPMBI U pa3MepoB
00BEKTOB MPUPOJBI. ['OTOBUTH Mpe3eHTaLUU
1 cOOOIIeHHUs 10 3a/1aHHbIM TeMaM. PaboTath




B Mape MpH BBIIOJHEHUH JaOOpaTOPHOM
paboTHI.

OCHOBBI

THAPOMCXaHUKHU

29

JlaBneHue. 3akoH [Tackamns.
PaBHOBecue KHUAKOCTH U Trasa.
3akoH Apxumena. [ImaBanue
TEI.

[logBenenne  UTOrOB  W3Yy4YEHUS
TEMBI «MexaHuKa

OnuchiBaTh MEXaHUYECKYI0 KAPTUHY MHpA.
[Tepeuncnsith OOBEKTBHI, MOJICIH, SIBICHUS,
(¢u3nueckue BEJIMYMHBI, 3aKOHBI, Hay4yHbIE

(bakThl, cpeicTBa OTUCaHU,
paccMaTpuBaeMble B KIJIACCUYECKOMN
Mexanuke. DopMyIHpoBaTH OPIMYI0 H

oOpaTHYIO 3aJlayl  MEXaHUKH. YKa3bIBaTh
TPAHUIIBI IPUMEHUMOCTH MOJIeNIEH U 3aKOHOB
KJIacCHYeCKOi MEXaHUKH. Ha3zriBaTh
MpUMEpPhl  HCMOJB30BaHUS  MOACNEH U
3aKOHOB MEXAHHUKH JJI OMMCAHHUSA NBYIKEHUS
peaybHBIX TEJ

MouJexkyasipuasi puzuka u repmoauHamMuka (18 u)

OCHOBBIMOHeKy.]U{

pHO-

KUHETHYECKON

TEOpUU

(34)

(MKT)

MonekynaspHo - ~ KUHETUYecKas
teopusi (MKT) crpoenust BelecTsa u
eé SKCIIEPUMEHTaIbHbIE
JI0KA3aTeJIbCTBA. BpoyHoBckoe
JIBIDKCHHE.

Temneparypa u TeIIOBOE
paBHoBecue. Illkansillenbcus wu
KenbBuna. AOcoiroTHas
TeMIlepaTypa Kak Mepa CpeaHeu
KMHETUYECKON  AHEPTUUTEIIOBOIO
JBIKCHUS YaCTHUII BEIIeCTBa

CuJiel B3aMMOJIEHCTBHS

MOJIEKYJI B pa3HbIX arperaTHbIX
COCTOSTHHSIX BemecTBa.Moienb
«uaealbHBIA Ta3».JlaBiaeHme rasa.
CBs13b MEXIYABICHUEM U CPEIHEH

KUHETUYECKON JHEpruen
MIOCTYIATEIbHOT O TEIJIOBOTO
JIBW)XXEHUS  MOJIEKYJ  HJEaIbHOIO
rasa.

OcHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KMHETUYECKON TEOPUU
U/ieabHOTO rasa.

Jlaboparopnasi pabora

1. N3mepenune TEMIIEPATYPbI
KUAKOCTHBIMM U LIHUQPOBBIMU
TEPMOMETPAMH.

I[aBaTB OIIPpCACIICHUC MOHSTHUIN: TEIIOBLIC
SABJICHUA, MAKPOCKOIINMYCCKUC TECJIa, TCIIJIOBOC

JIBIDKCHHE, OpOYHOBCKOE JIBIOKEHUE,
muddy3us, OTHOCHUTEIbHAS MOJICKYJIIpHAs
Macca,

KOJIMYECTBO BENIECTBA, MOJSpPHAs Macca,
MOJIEKYyJIa, Macca MOJEKYJIbl, CKOpPOCTh
JIBHKCHHUS MOJIEKYJIBI, cpeaHsis
KMHETHYECKasi  JHEPrus MOJEKYJbl, CHUIIbI
B3aNMOJICHCTBHS

MOJIEKYI, ujeaabHbIN ras,
MHKPOCKOITMYECKHE

apaMeTpbl,MaKPOCKOIINYECKUE T1apaMETPHI,
JaBJICHUE Ta3a, a0CoJIOTHAs TemIepaTypa,
teroBoe paBHoBecue, MKT. Ilepeuncnsrs
MHUKpPOCKOIIMYECKHE U MaKpPOCKOIMUYECKHE
napaMeTpblrasa.

[Tepeuncnares ocHoBHbIe mnosoxeHuss MKT,
OPUBOIUTH  IIPUMEPBHI, pE3yJIbTaThl
HaOJIIOIEHUH M ONUCHIBATH AKCIIEPUMEHTHI,
JIOKa3bIBAIOIINE UX CIIPABEAJINBOCTD.
PacriozHaBaTh M ONUCHIBATH  SIBICHHUS:
TEIIOBOE JBUKECHUE, OpOYHOBCKOE
nBukeHue, audadysus. BocmpousBoautes u
OOBSICHATH  ONBITHI,  JAEMOHCTPHUPYIOLIHE
3aBUCHUMOCTh  CKOpocTH  auddysun  oT
TEMIEPATYPHI " arperaTHoro
COCTOSIHUSI BEILIECTBA. Ha6monate
mipdy3uo B KHMIKOCTAX W rasax.
Hcnonp30BaTe NOJNIy4eHHBIE HA  ypOKax
XUMHH
yYMEHUS
OTHOCHUTEIILHOMN
MOJISIDPHOW  MAacchl,
MAaccChl MOJIEKYJIBI,

OTpeNeIsTh 3HAYCHHUS
MOJIEKYJSIPHOH ~ Macchl,

KOJIMYECTBA BEIICCTBA,
¢dbopmynupoBaTh




busnueckuit CMBICII ITOCTOSIHHOM
ABoranpo.OueHuBaTh pazmep
MOJIEKYTBI.OOBSCHATE OCHOBHBIE CBOWMCTBA

arperaTHbIX
cocTOSHMM BemectBa Ha ocHoBe MKT.
OnucelBaTb  MOJAECIb  «HJIEAJIbHBIM  Ta3»
CocTaBisaTh OCHOBHOGC
ypaBuenue MKT HIEAILHOIO Tra3a B
KOHKPETHOM CUTYaIlNH. Ornpenensrsb,
UCIIOJIB3YS COCTaBJICHHOE ypaBHEHHUE,
HEW3BECTHBIE BEJIMYUHEI.

CocTaBnath  ypaBHCHHE, CBSI3BLIBAIOILIEE

JaBJICHUC HWJACAJIBHOI'O TIa3a Co Cp@l[HCfI

KMHETUYECKON  DHEprued  MOJIeKysl, B
KOHKpETHOH CUTYaI1H. Onpenensrs,
UCTIONB3YS COCTaBIICHHOE ypaBHEHHUE,
HEU3BECTHBIE BETUYHHBI.

OnuceiBath CIoCO0bI U3MEPEHUI

teMriepaTypbl. CpaBHUBaTh 1IKaibl KenbBuHa
u lenscus.  CocTaBisiTh  ypaBHEHHUE,
CBsI3bIBAIOIEE AOCONIOTHYIO TeMIlepaTypy
UJICaTIbHOTO Ta3a CO CpPeJHEW KUHETHYECKOU
SHEpPrue MOJIEKYJl, B KOHKPETHOW CUTYallUH.

OHpeILCHﬂTL, HCIIOJIb3Ys COCTaBJICHHOC
YpaBHCHHC, HCU3BCCTHBIC
BeMUUHBL. COCTABIATh YpaBHCHHUE,

CBSI3bIBAIOILEE JIABJICHUE HJEATIbHOIO ras3a C
aOCOIOTHOM TeMIepaTypol, B KOHKpPETHOM
CUTYallUH. Onpenensrs, UCIIOJIB3YS
COCTAaBJICHHOE  ypaBHEHHE, HEU3BECTHBIC
BenU4nHbL. M3mMepAaTh TEMIIEPATYPY
KHUJKOCTH, rasa AKHUJIKOCTHBIMU u
U(PPOBBIMU TEPMOMETPAMH.
PaGorare B mape, rpymne npu BHIIOJHEHUH

NpakTUYeCKuX  3anaHuid. Haxomute B
JOTIOJIHUTENBHON nuTeparype u MHTepHere
CBEICHHUS o HCTOPUH pa3BUTHSA
aTOMUCTUYECKOU TEOpUHn CTPOCHHUS

BELIECTBA.
YpaBHeHue YpaBHEHHE COCTOSHUSA CocraBnsThb YpaBHEHHE COCTOSTHUS
COCTOSIHUSI UJICAIBHOTO rasa. YpaBHEHUE | UAEAIbHOTO rasa u
WJIealIbHOTO Ta3a. | Menaeneera - Knaneiipona. | ypaBuenue  MenneneeBa-Kianeiipona B
4 u. M3onpoueccel.  ['a30Bble 3aKOHBI. | KOHKPETHOM cuUTyaluuu. Beraucnse,
JlaGoparopHas padora: | ucrnonab3ys COCTaBJICHHOE
1.DxcnepuMeHTanbHas MPOBEPKA | YpaBHEHUE,HEU3BECTHHIE BEJINYMHBI.

3akoHa ['eil - Jlroccaka (M3mepeHue
TEPMOJMHAMHYECKUX  IIapaMeTpOB
rasa).

Pacno3naBath W ONHCHIBATH HU301IpOHECCChl B
nacajibHOM ra3e.d)opMyanOBaTL ra3oBbIC

3aKOHBI U OHNpCACIATL T'paHUIbI HUX
NPpUMCHUMOCTH. CocTaBisaTh
YpaBHCHUA JId WX OIIMCAaHUA. BI:I‘H/ICJ'IS[TB,
HCIIOJIb3YA COCTaBJICHHOC
YPaBHCHUEC,HCU3BECCTHLIC BCJIINYNHEI.




[IpencraBnsaTs B Buae rpaMKoOB U30XOPHBIH,
M300apHBIA W HM30TEPMUYECKHI TPOIECCHI.
Omnpenensate 1o  rpadukaM  Xapakrep
npolecca U MAakKpolapaMeTpbl HIIEATbHOIO
rasza.M3mepsrs JIaBJICHUE BO3JyXa
MaHOMETpaMH M UU(POBBIMU JaTYUKAMU
JABJIeHUs  rasa,TeMIeparypy rasa -
XKHUJKOCTHBIMH T€PMOMETpPaMU U IIU(GPOBBIMU
TEMIEpaTypHbIMH  Aaruyukamu.Paborate B
nape, rpymnme npu BBIITOJIHCHUH
MPAaKTUYECKUX  3aJIaHUl. Haxomutes B
JOTIOJIHUTENBHON JuTepatype u MHTepHere
CBEICHUS IO 3aJaHHOM Teme.l ' 0TOBUTH
IpEe3eHTAllud U COOOIICHHUS MO 3aJlaHHBIM
TeMaM.[IpuMeHATh MOZENb UACAIBHOIO rasa
JUIs1 OTIMCAHMS IOBE/ICHMS] PEAJIbHBIX ra30B.

Bianmnsie
MpEBpAILICHUS
JKUJIKOCTH M Ta3a.
1 4.

B3anmMHble npeBpalieHus
KUAKOCTH M rasa. HacellieHHblE 1
HEHACBIIICHHBIE MTaphI.

JlaBaThb ompezaeneHue NOHATHM: HCHapeHue,
KOHJICHCAllUs,  KUIIEHWE, JUHAMUYECKOe
paBHOBECHE, HACBIIICHHBIM  Iap, HE
HACBIILICHHBIN T1ap.

Pacnio3naBath, BOCHpOM3BOAUTH, HAOJIOAATH

SIBJICHUSL: HCTIapEHHUE, KOHJIeHCalM,
KHTICHHUE.
Kunkxocru. Mojaenb CTPOCHUSA )kunkocTu. | [lepeuncnsith  CBOWCTBA  KUAKOCTH U
1 4. IToBEpXHOCTHOE HATSIKEHUE. OOBSACHSTH UX C MOMOIIBIO MOJIENU CTPOCHUS

KHUJIKOCTH, CO3/JaHHOM Ha OCHOBE MKT.
JlaBatb  ompejeneHue  MOHATHI:  cuia
MIOBEPXHOCTHOTO HATSKEHUs, KOdPPUIUEHT
MTOBEPXHOCTHOT'O HaTSKEHHUSL.
PacniozHaBaTe M BOCIPOM3BOIUTH IMPUMEPHI
MIPOSIBJICHUS ACUCTBUSI CUIIbI TOBEPXHOCTHOTO
HATSDKCHMSL.

TBépasbie Tena Kpucrannuueckue u  amopdusie | Ha3biBaTh cXoacTBa W pa3iuyusl TBEPABIX

I 4 Tena. MexaHuueckue | Teda, aMOpQHBIX Tel, >KUIKUX KPHUCTAJIIOB.
CBOMCTBA TBEPABIX ten. | [lepedncnaTs cBolcTBa TBEPABIX TEI
Knjkne KpucTambl.

OcHoOBBI BrytpeHnHss sHeprus. | JlaBaTh omnpeaeieHue MOHATHUMN:

TepMOAMHAMUKH | TepMoaMHaMHUUYECKasCUCTEMA U €€ | TEepMOAMHAMUYECKAs

8 u. PaBHOBECHOE COCTOSIHME. | CUCTEMA,U30JIMPOBAHHAS
PaGota w Temuomepenadya  Kak | TepMOJUHAMHUYECKas CcUCTEMA,
CrocoObl HW3MEHEHHUsI BHYTPEHHEH | paBHOBECHOE COCTOSIHHE,
DHEPIUH. KonnuecTBo | TepMOIMHAMUYECKUI TPOLECC, BHYTPEHHSAA
TEIJIOTHL. T eNI0EMKOCTBD. SHEPTHS,BHYTPEHHSASI DJHEPrUs HMACAIBHOTO
VYpaBHeHue TeruioBoro OajaHca. | rasa,
IlepBbIii  3aKOH TEPMOAMHAMUKH. | TEIUIOEMKOCTb, KOJIMYECTBO TEIJIOTHI,
AnuabaTHbI mporecc. yAelbHAs TeIUIOTa IUIABJICHUs, YyJAEIbHas
HeoOpatumocTs TEIUIOBBIX | TeryioTanapooOpa3zoBaHus, yAelbHas TEIoTa
IIPOLIECCOB. CropaHus TOIUINBA, pabora B
[TpeobpazoBanus SHEPTUH B | TEpMOJIMHAMUKE,00paTUMBbII nporecc,
TEIJIOBBIX MAIlIUHAX. HEOOpaTUMBII mmpouecc, HarpeBarTellb,
KII/] TeniaoBbIX MalIuH. XOJIOAWIBHHUK,  paboduee Telo, TEeII0BOM

JABUTaTClIb,




KT TETIJIOBOTO JIBUTATEJISI.
PacnosnaBath TEPMOJIMHAMHYECKYIO
CHUCTEMY, XapaKTepu30BaTh €€ COCTOSHUE U
MPOIIECCH U3BMEHEHHS COCTOSHUS.

OnucelBaTh CIIOCOOBI M3MCHCHHUS COCTOSHUS

TEPMOAMHAMHYECKOI CUCTEMBITYTEM
COBEpIICHHUSI MEXaHWYECKOH paboThI u
Teruionepeaaye.

CocTaBisTh ypaBHEHHUE TEIIOBOTO OallaHca B
KOHKPETHOM CUTYyallUH. Boruucinars,
HCIIOJIb3YS COCTaBJIEHHOE YpaBHEHUE,

HEHM3BECTHBIC BEIIMYMHBI.

OmnpenensaTh 3HaYCHUS BHYTPEHHEH >HEPTrUU
WJICATBHOTO Ta3a, W3MEHEHHE BHYTPCHHEH
SHEPrMM  WJCaTbHOrO  Tra3a,  paboThbl
UJICATBHOTO Ta3a,padoThl HaJ HIACATHHBIM
ra3oM, KOJHMYECTBa TEIJIOTHI B KOHKPETHBIX
CUTYalHsX.

OnpenensaTh 3HavYeHUE PabOTHI WICATBHOTO
ra3a mo rpaduky 3aBUCHMOCTH JABJICHUS OT
00béMa 1pu U300apHOM IpoIIecCe.

DopMynIHpoBaTh IIEPBBII 3aKOH
TepMoauHaMuKU. CoOCTaBJIATh ypaBHEHHE,
OIMCHIBAIOLIEE IIEPBBIN 3aKOH
TEPMOJAMHAMUKH, B KOHKPETHBIX

CUTyaluiax IJId HU30IIPOUCCCOB B HACAIIBHOM
rasec. BLI‘{I/ICHHTB, HCIOJIb3YA COCTABJICHHOC

YpaBHCHHC, HCU3BECTHHIC BCJINYHNHEI.
Paznuuate oOpatumble U HeoOpaTHUMbIE
npoueccsl.IlogTBepx1aTh [IpUMEpPaMU

HEOOPAaTUMOCTh TETJIOBBIX MPOLIECCOB.
[IpuBOIMTE IPUMEPHI TEIUIOBBIX JBUraTEseH,
BBIICNIATh B NPUMEPAX OCHOBHBIE YaCTU
JIBUTATEJICH, ONMUCHIBATh MPUHLUI JICUCTBUA.
Beruucnsats 3HaueHusKI1J] TEIUIOBOTO
JIBUTATEIISI B KOHKPETHBIXCUTYaLIUSIX.
Haxomute B 1nurepatype u HHTepHere
“HpOpMAIIUIO O MPOOJIEeMaxX SHEPIeTHKU WU
OXpaHe OKpYy>Karolen Cpensl.
Y4acTBOBaTHBIUCKYCCHHO npoOiaemMax
SHEPreTUKU U OXPAaHE OKPYKAIOLIEW CPEmbI,
BECTH JHAJIOT, OTKPBITO BBIpAXKATh U
OTCTauBaTh CBOIO TOYKY 3peHus,
BBICJIYIIIUBATh MHEHUE OMIOHEHTA.

OcCHOBBI 2J1eKTPOAUHAMHUKH. 18 4.

OneKTpocTaThKa | DJIEKTPUUECKUN  3apsi. 3aKkoH
6 u. COXpPaHEHHUs INEKTPUYECKOTO
3apsaa. DneKTpuuecKoe

B3auMmo/ieiicTBue. 3akoH Kynona.

Hanpsoxénnoctsb " NOTEHLAT
3JIEKTPOCTATUYECKOTO TMOJIsA, CBS3b
MEXKY HUMH.

JlaBaThb OIpelIeIIeHUE MTOHSITHI:
IIEKTPUIECKUI 3apsn, 3JI€EMEHTapHBIN
AJIEKTPUYECKHI 3apsm, TOYCUHBIN
INEKTPUIECKUI 3apsn, cBOOOIHBII

BHCKTpI/I‘{eCKI/Iﬁ 3apsa, IJICKTPUUICCKOC II0JIC,
HaHpH)KéHHOCTB OJICKTPHUYECKOTO 10J141,
JIMHUH HaHpH)KéHHOCTI/I QJICKTPHUYICCKOTO




JInaun HaIpsHKEHHOCTH U
SKBUITOTEHI[UAIbHBIE TOBEPXHOCTH.
ITpuHnun CyIEepIIO3HULIUU
JJIEKTpUYECKUX Tnosied. Pa3HocTh
IIOTEHIUAJIOB.

DJeKTpuuecKas €MKOCTb.
Konnencarop.

oI,

OJHOPOJHOE 3IIEKTPAYECKOE noJie,
MOTSHIIMAI

3IIEKTPAYECKOTO T10JISI,Pa3HOCTh

IIOTCHIIMAJIOB, SHEPIUid SJICKTPHUYICCKOIO
I10JI14, OKBHUIIOTCHIHMAJIbHas IOBCPXHOCTD,
QJICKTPOCTAaTUYCCKAA HHAYKIHA,
oJsIpu3anus JAUDJICKTPHUKOB,
AUDJICKTpHUYCCKAad IMPOHUIACMOCTh BCIICCTBA,
3J'ICKTpOéMKOCTB, KOHACHCATOP.

Pacno3nasars, BOCIIPOU3BOJUTH u
Ha0JII01aTh pasIuYHbIC CIIOCOOBI
anekTpuzauuu  Tel. OObBICHATH  SBJICHHE
JJICKTPU3AMA HA OCHOBE 3HAHUH O
CTPOCHUU BEIIIECTBA.
OnuceIBaTh u BOCIIPOU3BOIMTH
B3aMMOJICHCTBHE 3apsHKESHHBIX TEII.
OmnuceIBaTh NPHUHIAIT  JICHCTBUS
3JIEKTPOMETPA.

dopmynupoBaTh 3aKOH COXPaHCHHUS

UIEKTPUUECKOTO  3apsaa,  yCJIOBUSA  €ro
IPUMEHHUMOCTH.
CoctaBiaTh ypaBHEHME, BbIpaXkarollee 3aKOH

COXPAaHCHUA OJICKTPHUICCKOro 3apsaa, B
KOHKPCTHBIX CUTYyallugX. Breraucnsars ,
HCITOJIb3Ys COCTaBJICHHOC YpaBHCHHE,

HEU3BECTHBIE BEJTUYHHBI.
®opmynupoBaTh 3akoH KyioHa, ycioBus ero
npuMeHUMOCTH. CoCTaBisTh  ypaBHEHHE,'
BhIpakatoliee 3akoH KyioHa, B KOHKpPETHBIX

CUTyaluiX. BBILII/ICJ'IHTB, HCIIOJIb3Y:
COCTaBJICHHOC ypaBHeHHGHGHSBGCTHOﬁ
BCIIMYUHEI.

Brrancaars 3HaucHHe HaprDKéHHOCTI/I 10JI4
TOYCYHOTI'O QJICKTPHUICCKOI'O 3apsaa,
OIPECACIIATh HaIpaBJICHUC BCKTOpa

HaIpPsOKEHHOCTH B KOHKPETHOM CHUTYyallUH,
dopMynHMpoBaTh

OPUHIUII  CYNEPHO3ULUU  DIIEKTPUYECKUX
noneil.  OmpenensaTs  HampaBlIEHUE U
3HAQYCHUE PE3YNIbTUPYIOLIEH HAIPSKEHHOCTH
JJEKTPUYECKOTO MO CHUCTEMBI TOYEUYHBIX

3apsa0B.

N3obpaxaTh ANEKTPUYECKOE  MOoJie  C
MOMOIIBIO JIMHUH
HaNpsHKEHHOCTH. Pacmio3naBatb u

n300pakaTh JIMHUU HANPSHKEHHOCTH IO
TOYEUHOTO 3apsijia, CHUCTEMBl TOYCUHBIX
3aps/ioB, MapajuieJbHON  IUIOCKOCTH, IBYX
napajuleNIbHbIX IJIOCKOCTEH, OJHOPOIHOTO U
HEOJIHOPOAHOIO

SJIEKTPUYECKUX TOJIEH.




OHpeI[eJISITB 110 JIMHUAM HaHpﬁ)KéHHOCTI/I

ANEKTPUYECKOTO TOJs 3HAKUU  XapakTep
pacrpenenenus 3apsIoB.
Onpenenstob MOTEHIIUAT

QJICKTPOCTATUYCCKOI'O IIOJIA B JIAaHHOM TOYKE
IIoJis1 TOYCYHOI'O JJICKTPUUYCCKOro 3apsnaa,

Pa3sHOCTb  MMOTCHIHUAJIOB, HAIlpsA’)KCHUE B
KOHKPCTHBIX CUTYyallUAX.
CocTaBisaTh YpaBHCHUA, CBA3bIBAIOIINC

HaIMpsHKEHHOCTh  DJIGKTPUYECKOr0  TMOJS €
Pa3HOCTBIO TTOTEHLHUAJIOB. BrerunciAars,
HCIIOJIB3YsI COCTaBJICHHOE ypaBHEHHE,
HEU3BECTHEIC BCJIMYHHEI. N3o0paxarh
SKBUNOTCHIIHAILHEIC MMOBEPXHOCTHU
3JeKTpudeckoro nons. Pacno3HaBate U
BOCIIPOU3BOUTH SKBUINOTECHIIHAILHEIC
MMOBEPXHOCTHU MoJsl TOYEYHOro 3apsja,
CHUCTEMBl  TOYEYHBIX 3apsJO0B, 3apsHKEHHOU
IUIACTUHBI, JBYX MapajuIeIbHbIX IIOCKOCTEH;
OJHOPOJIHOTO u HEOJTHOPOJIHOTO
BJIEKTPUYECKUX OJIEH.
OOBACHATH TIPUHIIHIT
JefCcTBHS, 3Ha4YCHUE
KOHJICHCATOPOB.

Bpruncisate  3Hau€HHE — DJIEKTPOEMKOCTH
IIOCKOTO KOHJEHCaTopa, 3apsiaa
KOHJICHCATOpa, HaNpsDKeHHsT Ha OOKIIagKax
KOHJEHCAaTopa, IMapaMmeTpoB MJIOCKOT'O
KOHJICHCATOpa, DJHEPTUM  DJIEKTPUYECKOTO
oIS 3apsSUKEHHOrO0  KOHJEHCATopa B
KOHKPETHBIX CUTyalUsIX.

Haxonute B MHTEpHETE M AOMOJHUTEIBHOMN

YCTPOMICTBO,
IIPAKTUYECKOE

auTepaTtypeuHpopManuio 00  OTKPBITUU
JJEKTPOHA, HCTOpUU W3y4YeHUs
3IEKTPUUYECKUX SIBJICHU. l'otoBuTh

npe3cHTauuu " COO6HI€HI/I${ M0 HU3Yy4YCHHBIM
TCMaM.

3aKOHBI
IIOCTOSIHHOTO
TOKa. 7 4.

ITocTostHHBIN JIEKTPUYECKUI
Tok. Cuna toka. ConpoTHBIECHHE.
[TocnenoBarenbHOE W MapayIeIbHOE

COCIMHCHUS MIPOBOJIHUKOB.
PaGoTta m MoOIHOCTH TOKa. 3aKOH
Jxoyisa— Jlenna.
Onektpoasmxkymas cuia (D/C).
3aKoH Oma JIs MOJHOMN
3IIEKTPUYECKOM LIETIN.
JlabopaTopHble padoThI:
1.ITocnemoBaTeabpHOE u
napajieabHoe COCIMHEHHS
MIPOBOJTHUKOB.

2. N3mepenue 3/ICuctounuka Toka.

[aBarb onpeaeneHue MTOHATH:
3IEKTPUUECKUI TOK, cuia TOKA,
BOJIbTaMIIEpHAast XapaKTepUCTHUKA,
3JIEKTPUUYECKOE CONPOTUBIIEHUE, CTOPOHHUE
CHJTBI, ANEKTPOABIIKYILAS cuIa.
[lepeuncnarb  ycnoBuss  CyIIECTBOBaHUSA
JJNIEKTPUYECKOr0 ToKa. Pacmo3HaBath W
BOCIIPOU3BOJUTh SIBIEHUE DJIEKTPUUECKOTO

TOKa, JEHUCTBUSA DJJIEKTPUUYECKOrO TOKa B
MPOBOJIHUKE.
OOBACHATH MEXaHN3M SIBJICHUU Ha

OCHOBAHMU 3HAHUH O CTPOCHUU BEIIECTBA.

[Tons30BaTbCsl amMmepMeTpoM, BOJBTMETPOM,
YUUTHIBATH 0COOEHHOCTH U3MEPEHHUS
KOHKpETHbIM  mpuOOpoM M TpaBuia




MOJKIIOYEHUSI B DJIEKTPHUUECKYIO  LICMb.
HccnenoBath 9KCTIIEPUMEHTAIBHO
3aBHCUMOCTh CHJIBI TOKa B TPOBOAHHUKE OT
HaNpsDKeHWsT W OT  CONPOTHBIICHHUS
IIPOBOHUKA. Crpouts rpadpux
BOJIbTAMIIEPHOM XapaKTEPUCTHKH.

®opmynupoBaTh 3akoH OMa a1 ydacTka
Ierny,  YCIOBUSL ~ €ro  IPUMEHHMOCTH.
CocraBnsaTh ypaBHEHHE,OHUCHIBAIOLIECE 3aKOH
Oma Ui ydacTKa IIelM, B KOHKPETHBIX

CUTyalluigX. BBI‘-II/ICJISITL, HCIIOJIb3YA
COCTaBJICHHOC YpPaBHCHHUC,
HECHU3BCCTHLBIC 3HaA4YCHUA BCJIIMYMH.

PaccuurteiBaTh ob1iee COIIPOTHUBIICHHUE
ydacTKa ULENH IMpU MOCIEI0BATEIIBHOM H
napauieIbHOM COCIMHEHUSAX IPOBOJIHUKOB.
BreimonHsaTe  pacu€Thl  CHIIBI  TOKOB H
HaMPSOKEHUNW B PA3IMYHBIX DIIEKTPUUECKUX
LETIsIX.

®opMynHpoBaTh U  HUCIOJIB30BATh 3aKOH
Jbxoynsa- Jlenna. Ompenenste paboTy
MOIIIHOCTh 3JIEKTPUYECKOTO TOKa,
KOJIWYECTBO TEIUIOTHI, BBIACIAIONICHCI B
MPOBOJIHUKE C TOKOM, TIPH  3aJaHHBIX
napamMeTpax.

®opmynupoBatk 3akoH Owma Uisi TIOJTHOU
LIETIH, yCIOBUSA  €r0  IPUMEHUMOCTH.
CocTaBnsTh ypaBHEHHE, BBIPAKAIOIIEE 3aKOH
OMa a5 TONHOW 1eNnu, B KOHKPETHBIX
CUTYaIUsX. PaccunThiBaTh, WCTIONB3YS
COCTABJICHHOE€  YpaBHEHUE, HEU3BECTHbIC
BCJIUYHHEI.

N3mepsaTe  3HaueHHWE  BIIEKTPOIBUXKYILEH
CHUJIBI, HAPSDKEHWE U CHIIy TOKa Ha y4acTKe
LEMU C MOMOIIBIO BOJIBTMETPA, aMIIEPMETPA.
ColnronaTh mpaBujia TEXHUKH 0€30MacHOCTH
npu  paboTe ¢  HUCTOYHUKAMHU  TOKA.
PaGorare B mape, rpymne npu BBIIOJHEHUH
MPaKTUYECKUX 3aJaHHH.
Haxomute B Jmmrepatype u HHTepHere
MH(OPMALIUIO O CBSI3U DJIEKTPOMATHUTHOTO
B3aUMOJICHCTBUS C XUMUYECKUMHU PEAKITUSIMU
U OHONOTMYECKUMH  Tpoleccamu, 00
HCTIOTB30BAHUHMDIIEKTPUUECKHUX SIBJICHUI
JKUBBIMH OopraHu3Mamu u T. .
l'oToBuTh Tpe3eHTaUM W COOOIIEHUS TIO
W3yYEHHBIM TEMaM

DJIEKTPUUYECKHI
TOK B Pa3jIM4HbIX
cpenax.4 4.

DIIEeKTpOHHAas MPOBOJIUMOCTh

METaJIOB. 3aBUCUMOCTh
COTIPOTHBIICHUS IPOBOJTHUKA OT
TEeMIIepaTyphl.

DJIEKTPUYECKU I TOK B

JlaBaTp ompezeneHne MOHATHI: HOCUTEIH
JJIEKTPUYECKOTO  3apsfa, I[POBOAUMOCTD,
cOOCTBEHHas MPOBOJMMOCTb, MpPHUMECHAs
IIPOBOJAUMOCTD, JJIEKTPOHHAS IIPOBOJUMOCTb,
JBIPOYHAS MIPOBOJIMMOCTb,




nonynpoBogHukax. CoOcTBeHHas U

npUMecHas POBOIUMOCTH.
p-n—Ilepexon
DJIEeKTPUUYECKU I TOK B
IIEKTPOJINTAX.

DJIEKTPUYECKUH TOK B
U razax.

BaKyyMe

p-n- Ilepexon, BakyyM, TEPMOAJIEKTPOHHAs

IMUCCHS, AIIEKTPOJIN3, ra3oBbII
pa3psia,peKOMOMHAIINS, HMOHU3AIMS,
CaMOCTOSITEIIbHBIN paspsn,
HECaMOCTOATENbHBIN pa3psn, Pacnio3Hasats u
OIMCHIBATh SIBJICHUS IIPOXOKICHUS

3JIEKTPUYECKOTO TOKa dYepe3 IPOBOJHUKH,
MOJIYIPOBOJHUKH, BaKyyM,  DJIEKTPOJIUTHI,
rasbl.

KauectBeHHO XapaKkTepu30BaTh
JNEKTPUYECKUH TOK B Cpele: Ha3blBaTh
HOCUTENU  3apsiioB, MEXaHU3M  HuX
00pa3oBaHMs, XapaKTep ABMKEHUS 3apsiioB B
IEKTPUUECKOM noJue u

B €r0 OTCYTCTBHE,3aBUCUMOCTD CHJIBI TOKA OT
HaNpPsDKEHUS M 3aBUCUMOCTb CHJIBI TOKa OT
BHEIIHUX YyCJIOBHM. llepedncnsate OCHOBHBIE
IIOJIOKEHUS TEOPUU JJIEKTPOHHOU
IIPOBOAMMOCTH METAJIJIOB.
Beluucnate 3Ha4ueHMSA CpPENHEW CKOPOCTH
YIOPSAOYEHHOTO JABM)KEHUS JJIEKTPOHOB B
METAJIJI€ IOJ JEHMCTBHEM DIIEKTPUYECKOIO
10JI1 B KOHKPETHOM curyanuu. Onpenensirsb

COIIPOTHBIICHUE METAJTINYECKOrO
IIPOBOJIHUKA pu
JTAHHOMN TeMueparype. [Iepeuncsars
OCHOBHBIE II0JIO)KEHUATEOPUN DJIEKTPOHHO-
JBIPOYHOU [IPOBOAVMOCTH
IIOJIYIIPOBOIHUKOB.

[IpuBOoauTH MIPUMEPBI YUCTBIX

HOJYIPOBOJHUKOB,  IOJYIPOBOJHUKOB  C
JIOHOPHBIMH W aKIENTOPHBIMU TIPUMECSMHU.
ITpuBoanTH IPUMEPBI HCTOJIb30BAHUS
MOJTYTIPOBOTHUKOBBIX npuOOpOB.
[lepeuncasTe  ycioBUS  CYIIECTBOBAaHUS
AJIEKTPUUYECKOTO TOKA B Bakyyme. [IpuMeHsTh
3HaHUS O CTPOCHUU BEILECTBA Ul OMHMCAHUS
SIBIIGHUSL ~ TEPMORJIEKTPOHHOM  3MMCCHUHU.
OnwuchIBaTh NPUHIMI ASUCTBUS BaKyyMHOTO
I10Aa, JIEKTPOHHO-JIy4€BOM TPYOKH.
[IpuBoauTh  TPUMEPHI UCTOJIb30BAHUS
BaKyyMHBIX pUO0poB. OOBACHATH MEXAHU3M
oOpa3oBaHusi ~ CBOOOJHBIX  3apsiioB B
pacTBopax U  paciulaBaX 3JIEKTPOJIUTOB.
[IpuMeHsATh 3HAHHMA O CTPOCHHUU BEIIECTBA
IS

OTIMCaHMs SBJICHUSA dJIeKTposn3a. [IpuBouThH
IIPUMEPBINCIIONIB30BAHHUIEKTPOIIN3A.
OOBACHATD MEXaHU3M o0pa3oBaHUs
CBOOOIHBIX 3aps/10B B rasax.
[IpuMeHsTh 3HaHHUA O CTPOCHMM BEIIECTBA
ISt




OMMCAHUS SBJCHUN CaMOCTOSTEIHLHOIO U

HECAMOCTOSTEIBHOIO paspsI0B.
Pacno3nasars, IIPUBOAUTH IIPUMEPBI,
NEPEUUCIIATD yCIIOBHS
BO3HUKHOBEHMACAMOCTOSATEIIBHOIO u
HECaMOCTOSATENIBHOIO  Ta30BbIX  Pas3psoB,
pa3JIMYHBIX  THUIIOB  Ta30BBIX  pa3psIOB.
[IpuBonuTe  mpUMEpPHI UCIIOJIb30BaHUs

ra3oBbIX paszpsiioB. Haxoauts B auteparype
u HHTepHere wuHPOpMANMIO IO 3aJaHHOU
teme. IlepepabaThiBaTh, aHAJIU3UPOBATH U
IPEJCTaBISITh HHPOPMAIMIO B COOTBETCTBUU
c MOCTaBJICHHBIMHU 3a/1a4aMH.
l'oToBUTh mpe3eHTaMU U COOOLICHUS IO
W3y4YEHHBIM TeMaM.

[ToBTOpenue 3u

MexaHuka. OCHOBBI

SJICKTPOANHAMUKHU.

[TepepabatbiBaTh, aHAIM3UpOBaTh U
NPEACTaBIATh HHOOPMAIHIO B COOTBETCTBUH
c MOCTaBJICHHBIMHU 3a/1a4aMu.
l'oTroBuTh npe3eHTaMM U COOOLIECHUS IO
U3y4eHHBIM TeMaM. PaboTaTh B mape, rpymrie.

CocTraBisiTh YpaBHEHMUS, BBIYHCIIATD,
UCIIOJIB3Ysl COCTaBJICHHOE YpaBHEHHUE,
HEU3BECTHbIE BeIWYMHBL. KOHTpOIMpOBaTh
pelieHde  3aj1ad = caMMM U APYTUMHU
YYaAIIUMHUCS

11 kaacc(684, 2 u B HeeJ110)

OCHOBBI 2J1eKTPOANHAMUKH (MPOI0JIKEHHE). 9 4.

Mar»uTtHoe 1oJe.
5y.

MarnutHoe oJIe. Nunykuus
MarHUTHOTO TIOJIA. Bekrop
MarHUTHOM WHIYKIUU.
JlelicTBUE MAarHMTHOIO TMOJA Ha
MPOBOJIHUK C TOKOM M JIBHXKYULIYIOCS
3apsKEHHYIO YaCTHUILY.
Cuna Awmnepa. Cuna JlopeHua.
[TpaBuio b (2:10) pYKH.
MarsuTHbIE CBOKCTBA BEILIECTBA.

JlaGoparopHas padora.

I/IBMepeHI/IC CHIJIbI B3aHMOHCﬁCTBHH
MardiuTa 1 KaTylKu ¢ TOKOM

JlaBaTh onpeneneHre MNOHATHI: MAarHUTHOE
I10JI€, UHIYKLIUS MAarHUTHOTO I10JIs1, BUXPEBOE

noine, cuna Ammnepa, cuna JlopeHua,
(dbeppomarueTuk, J0MeH, Temneparypa Kropu.
JlaBaTh ompeneneHue  eTUHUIBIMHIYKIIHNH
MarHUTHOTO TTOJISI.
[lepeuncnsiars OCHOBHBIE CBOMCTBA
MarHUTHOTO TTOJISI.

N306pakaTh MAarHUTHBIC JTMHUU TTOCTOSIHHOTO
MarHura, pr[MOl"O HpOBO}IHI/IKa C TOKOM,
KaTyIIKA c TOKOM.
HaGmromate B3aMMOIEWCTBHE KATYIIKH C
TOKOM M MAarHuTa, MarHUTHOW CTpeNKH |
HpOBOJIHI/IKa C TOKOM, HeﬁCTBHe MArdmTHOT O
MoJIA  HAa  JBIDKYIIYIOCS  3apsOHKEHHYIO
YJaCTHILY.

dopmynupoBaTh 3aKOH AMIiepa, Ha3bIBaTh




IpPaHULBl €ro MNPUMEHUMOCTH. Onpenensrsb
HalpaBJeHUE JIMHUI MHIYKIUU MarHUTHOTO
Ol C TIOMOINBIO IpaBuia OypaByMKa,
HalpaBJIeHUE BEKTOPOB CHJbI Ammepa H
cuibl/lopeHnia ¢ NOMOILBIO IpaBHUila JIEBOM
pyku. [IpumeHaTs 3akoH AMIiiepa u Gopmyiy
Uil BbluMcieHus — cuiblJlopeHna  npu
pemeHnu 3a1a4. [lepeuncisaTs TUIIBI BEIIECTB
II0 MarHUTHBIM  CBOICTBaM, Ha3bIBaTb
CBOMCTBa (beppoMarHeTHKOB.
N3mepsaTe cuily B3aUMOACUCTBUS KAaTYIIKHU C
TOKOM M MarHura.

PaGoratb B mape 1pH  BBIIOJIHEHUH
NPaKTUYECKUX 3a/1aHuil, B ape U rpyIie npu
peleHny 3ajad.

Haxomute B Jsmtepatype u MHTepHere
uHpopManuio o Bkiage Ammepa, JlopeHna B
U3Y4YE€HHE MAarHUTHOIO TOJs, PYCCKOIro
¢uszuka  CroneroBa B HCCIIEOBaHUE
MarHUTHBIX CBOWCTB (heppOMarHeTHKoB,' O
INPUMEHEHHUHU 3aKOHa AMIiepa, MPaKTUYEeCKOM
UCIIOJIb30BaHUU JEUCTBUSI MAarHUTHOTO IOJIS
Ha JBWKYILUHCS 3apsan, 00 YCKOpUTENAX
3JIEMEHTapHBIX YacTHll, 0 BKJIa/IE
POCCHICKHUX YUEHBIX B co3/laHue
YCKOpUTENEH 3JIEMEHTAPHBIX YacTHI], B TOM
quciae B 00beJUHEHHOM MHCTUTYTE SJEPHBIX
uccnenoanuit (OUSAN) B r. /lyOHe u Ha

agpoHomkosutaiinepe B LIEPHe; 00
WCIIOJIb30BAaHUU  (PEpPPOMArHeTUKOB, 0
MarHUTHOM oJie
3emiu.

TI'otoBuUTH npe3ceHTauunu U COO6IJ.[CHI/I$I Io
HN3Y4YCHHBIM TEMaM

ONEeKTPOMarHuTH
ast MHIYKIHSI.
4 4.

SIBneHue 3JIEKTPOMATrHUTHOMN
WHAYKIIUKA.  MAarHutHelidi  MOTOK.
IIpaBuio Jlenua. 3akoH
ANEKTPOMATHUTHOMU WHIYKIUH.

DNEKTPOMAarHuTHOE IOJIE.
[TpakTHyeckoe NpUMEHEHHE 3aKOHa
3JIEKTPOMArHUTHON MHIYKIIUU

SIBnenue CaMOWHIYKIIVH.
NHIyKTUBHOCTS.

DHeprus, MarHUTHOTO TIOJIST TOKA.
JlabopaTopHas padora:
HUccnenosanue SIBJICHUS

3HeKTpOMaFHHTHOﬁ HWHAYKIIUHA.

laBatp omnpeneneHue IOHATHM: SIBICHUE
3JIEKTPOMArHUTHON WHAYKIWH, MAarHUTHBIN

notok, OJIC  HMHAYKUMH, HUHIYKTUBHOCTb,
camomuaykims, IJIC CaMOMHIYKIIWH.
Pacnio3naBath, BOCIIPOM3BOJUTH, HAOIIOIATH
SIBJICHUE 3JIEKTPOMAarHUTHON
WHJTYKIIUH,[T0KA3bIBaTh MPUYUHHO-
CIICICTBEHHBIC CBSI3M TNpU  HAOTIOJIECHUN
sieHus. HaOmromath W aHANIM3UPOBATH

9KCTIEPUMEHTHI, JIEMOHCTPUPYIOIINE TTPABUIIO
Jlenna.

®opmynupoBaTh MpaBuiio JIeHIa, 3aKkoH
3JEKTPOMarHUTHOW  HMHAYKLIMH, Ha3bIBAThH
TPAHUIIBI €ero MIPUMEHUMOCTH.
UccnenoBath siBAEHUE SIEKTPOMArHUTHOU
WHTYKIIAH.

PaGorare B mape u rpyrine npu BBHIOTHEHUH
MPAKTHYECKUX 3aJIaHNH, TJIAHUPOBATH




9KCIIEPUMEHT.
[lepeuncnsats  mpuUMepsl  HMCIOIb30BAHUS
SIBJICHUS DJICKTPOMArHUTHON MHAYKIIMH.

PacnioznaBath, BOCHIPOM3BOAUTH, HAOIIOIAThH

SIBJICHUE CaMOWHIYKIINH, [IOKAa3bIBaTh
MPHYUHHO-CJICICTBEHHBIC CBSI3H pH
HaOIIOIeHUN SIBJICHHSL.
dopmyaupoBaTh  3aKOH  CaMOMHIYKIIUH,
Ha3bIBaTh TPAHMIBI €r0 MPUMEHHUMOCTH.
[IpoBOaUTH aHaJIOTMIO MEXTY
CaMOUHYKITUEH 51 WHEPTHOCTBIO.

Onpenensitb 3aBUCUMOCTh HMHIYKTUBHOCTHU
KaTylIKu OT €€ JJIMHBI U TUIOMIAJM BUTKOB.
Onpenenatb B~ KOHKPETHOM  CUTyalluu
3HAYeHUsT  MarHuTHOro  mortoka, OJJIC
VHIYKIIUH, O JICcamonnayKumm,
WHyKTUBHOCTb.

Haxomute B Jmarepatype u HHTepHere
uHbopMalMi0o 00  HCTOPUHM  OTKPBITUA
SIBJICHUSI DJIEKTPOMAarHUTHOW WHIYKLIHUH, O
BKJIaZle B  HW3Yy4YE€HHE DOTOr0  SIBJICHUA
poccuiickoro ¢usuka J. X. Jlenna, o 6oprde
c MPOSIBIICHUSIMU ANEKTPOMArHUTHOM
WHIYKITUU u e€uCIoJIb30BaHUHU B
MPOMBIIIICHHOCTH. ' 0OTOBUTH NIPE3eHTALUU U
COOOILIEHNUS IO U3YYEHHBIM TEMAM.

Koseoanusa v BoaHbI. 16 4.

Mexannueckue
KoJIeOaHus 3 4.

Mexannueckue KoJIeOaHusl.
CBoOo1HBIE Kose0aHusl.
MareMaTuyeckuii H  NPYKUHHBINA

MaaTHUKU. [IpeBpamenus sHeprun

npu  KonebaHusAX.  AMIUIMTY7a,
nepuoj, 4yactora, ¢asza KojaeOaHwuil.
BeiHyx1eHHbBIE KoJyiebaHus,
pe3oHaHc.

JlabopaTopnasi padora:
Omnpenenenue YCKOpEHUs

CBO6OI[HOFO nmaacHuA npu IMoOMOoIIn
MasTHHKAa.

HccnenoBaHue:
[Tpu 3aTyXaHuu KojeOaHuit
aMIUTATY/1a o0OpatHO

IIPONOPLUMOHAIBHA BPEMEHH.

I[aBaTB OIIPCACIICHUC MOHATHM: KOJ'Ie6aHI/I$I,

KoyiebaTenpHas  CHCTEMA, MEXaHMYECKHE
KoneOaHusi, TapMOHHMYECKHE  KoJeOaHws,
cBOOOIHBIE KoJe0anusl, 3aTyxaromue
KoneOaHusi,  BBIHYXKICHHBIE  KoONeOaHWUs,

PE30HaHC, CMEIIECHHE, AMIUINTYAA, MEPHOL,
4acToTa, COOCTBEHHAs 4acToTa, (asa.
HaseiBaTh YCIIOBHS BO3HMKHOBEHUS
KOJIeOaHUH. IIpuBoauTs IIPUMEPBHI
KOJIe0aTeNbHBIX CUCTEM.

OnucelBaTh MOAEIN «IIPYKUHHBIN MasiTHUK,
«MaTEeMaTU4YECKUN MATHHUK.

Ilepeuncnars BHJIBI K0JIe0aTEeNbHOTO
IBIMDKCHMS, MX CBOMCTBA.

Pacnio3naBath, BOCIIPOM3BOANTH, HAOII0AATh

rapMOHHMYECKHe  KoneOaHusi, CBOOOIHBIC
Koebanus, 3aTyxarolue KoJIeOaHus,
BBIHYKJICHHBIE KOJICOaHHMsI, PE30HAHC.

[Tepeuncnarsp CII0COOBI MOJTy4eHUS

CBOOOJTHBIX M BBIHYXKJEHHBIX MEXaHUYICCKUX
KoJIe0aHuii.

CocTaByiaTh  ypaBHCHHE  MEXaHHYECKHUX
KojeOaHWi, 3amuChIBaTh €ro  PEelIeHUS.
OnpenensTh M0 ypaBHEHUIO KOJeOATEITHHOTO
JIBUKCHHSI ITApaAMETPhI KOJICOAHHIA.




[IpencraBnsate rpaduuecku  3aBUCUMOCTH
CMEILIEHUsT OT BpPEMEHU IMpH KoJIeOaHHIX
MaTeMaTH4ECKOIo u MPY>KUHHOTO
MasTHUKOB. Ormpenenste 1o  rpaduxy
XapaKTEePUCTHKH  KOJEOaHWA: aMIUIUTYAY,
NEepPUOJI U YacTOTY.

Bbluucnsate B KOHKPETHOM  CUTYallUH
3HAYEHMS rnepuo/ia Kosie0aHuit
MaTeMaTH4eCKOIo u MPY>KUHHOTO
MasiTHUKOB, SHEPTUU MasiTHUKA.

OOBSCHATh TPEBpAIICHHUS DHEPTHH TPH
KOJIe0aHUSIX MATEeMaTHYeCKOro MasTHHUKA U
rpy3a Ha Ipy>KUHE.

PaGorare B mapax u rpymnmne npu peuieHuH
3a/1ad U BBINOJHEHUU  MPAKTHUUECKHUX
3a/IaHUi,  MCCIIEJOBAaHUW,  IJIAHUPOBATH
9KCIIEPUMEHT.

Bectu nuckyccuto Ha Temy «Poib pezoHaHca
B TEXHUKE U OBITY»

Haxomute B JnuTepaType u HUHTEPHETE
nHbopMaInIo 00 HCITOJIb30BaHUH
MEXaHWYECKUX KoJjiebaHui B  mpubopax
reoJIOrOpa3Be/iku, 4Yacax, Kauyemnsx, JpYyrux
YCTPOMCTBAX, 00 UCIIOJIH30BAHUU B TEXHUKE U
MYy3bIKE pe30HaHca U 0 0OpbOe C HUM.
l'oToBuTh npe3eHTaMM U COOOLICHUS IO
W3Y4YEHHBIM TEMaM.

Pemate 3a7a4H.
KontponupoBate pelieHue 3anady camMHM H
JTPYTUMU YUAITAMHUCS.

DNeKTpOMarHuTH
ple KoJeOaHus.
6 4.

DNeKTpOMarHUTHBIC KoJIeOaHusI.
KonebaTenbHbrit KOHTYP.
CBoOo1HBIE AJIEKTPOMarHUTHHIE
KoJie0aHusl.

IlepeMeHHBIN TOK.

JlaBaThb onpeaeneHue IOHSTHI:
JJIEKTPOMAarHUTHBIE KoJsiebaHus,
KoJe0aTenbHbIN KOHTYD, cBOOOHbBIE
JJIEKTPOMAarHUTHBIE KoJsiebaHus,
BBIHYKJICHHBIC JJIEKTPOMAarHUTHBIE
KojeOaHus, TEepEeMEHHbIH 3IIEKTPUUYECKHI
TOK, AaKTUBHOE COIIPOTHBIICHHE,
JIEHCTBYIOIICE3HAUYCHHUE CHJIBI TOKa,
JIEUCTBYIOLIEE 3HAYEHUE
HanpspKeHus, Tpancopmarop, Kod3PPUIUEHT
TpaHc(hOpMaIHH.

N3obpaxats cxemy Kojie0aTeIbHOTO KOHTYpa
W ONHCHIBaTh MPUHIMI €ro  padoTHI.
Pacnio3naBath, BOCIIPOM3BOAUT, HAOIIOAATh
CBOOOIHBIE DIIEKTPOMATHUTHBIC KOJEOAHMS.
AHanmM3upoOBaTh IPEBPAIICHUS DSHEPIUU B

KosiebaTeIbHOM KOHType npu
3EKTPOMArHUTHBIX KoJIeOaHUsX.
[IpencraBasTsb B BUJIC rpauKoB

3aBUCUMOCTH JJIEKTPUUYECKOTO 3apsifia, CHIIBI
TOKa M HANpsHKEHUsT OT BPEMEHH TpHU
CBOOOJTHBIX 2JIEKTPOMArHUTHBIX KOJICOAHMSIX.




Omnpenensate 1o  rpadpuky  KojeOaHUi
XapaKTePUCTHKH: aMIUIUTYRy, TEPHOA H
4acToTy. 3anuchiBaTh Qopmyny TomcoHa.
Beruncnsate ¢ momomsio  popmyisi Tomcona
epUOL u 4acToTy CBOOOTHBIX
AIIEKTPOMAarHUTHBIX KOJICOaHMIA.
OmnpenensTe NEpUON, YACTOTY, AMIUIUTYIY
KojneOaHWi B  KOHKPETHBIX  CHUTYalHsX.

OOBACHATD IPUHLINIT HOJIyYEHUs
NIEPEMEHHOT0 TOKA, YCTPOWCTBO IeHepaTopa
IIEPEMEHHOT O

TOKA.

HassiBaTh 0COOCHHOCTH IIEPEMEHHOTO
JNEKTPUYECKOTO TOKAa HA Y4YacTKe IemH C
pesucropoM. 3anuchiBaTh 3akoH Oma s
Henu  MepeMeHHoro  Toka.  Haxoauts

3HAYEHUS CHJIBI TOKa,
HalpsoKEHUsl,  aKTUBHOTO COINPOTHUBIICHUSA
LENU [EePEMEHHOIO0 TOKa B KOHKPETHBIX
CUTYyalHsIX. Brrunciars 3HAYEHUS
MOIIIHOCTH,  BBIAEIAMOIICHCS B LENH
MIEPEMEHHOT0 TOKa, ACHCTBYIOIIME 3HAUYCHUS
TOKa u HANPSHKEHUS. OnuceiBaTh
YCTPOMCTBO, MPUHLIAT JIEUCTBUSA 51

npuMmeHenue TpaHchopmaropa.Haxoauts B
JAUTEpaType U HUHTEpPHETE HHPOpPMAIHIO
NOJIyYeHUH, Tepeladye U HUCIOJb30BaHUU

IIEPEMEHHOTO  TOKa, o0  ucropuu
CO3JIaHMsI ¥ MPUMEHEHUHU TpaHC(HOPMATOPOB,
HAa3bIBATh OCHOBHBIX notpeduTeneit

ANEKTPO’HEPruU. BecTn qucKyccuio o moib3e
U Bpe/e ANIEKTPOCTAHIIMH, apryMEHTUPOBATh
CBOIO TMO3UIIMIO, YMETh BBICIYIINBAaTh MHEHHE
JIpYTux YYaCTHUKOB.
l'oTOBUTH Tpe3eHTalMM U COOOLICHHS IO
M3YYEHHBIM TEMaM.

Mexannueckue
BOJIHEL.
34,

Mexannueckue BOJIHBI.
[Tonepeunsie U MIPOJOJIbHBIE
BOJIHBI. DHEpPrUsl BOJIHBI. 3BYKOBBIE
BOJIHBI.

JlaBaThb OIIpeNIeIIEHUE MMOHSITHH:
MeXaHU4YeCcKas BOJIHA, MorepeyHast
BOJIHA,IPOAOJIbHAS BOJIHA, CKOPOCTH BOJIHBI,
JUTMHA BOJHBI, 3BYKOBas BOJIHA, TPOMKOCTH
3ByKa, BBICOTa TOHa, TEMOp, OTpaKEHUE,
MpeToOMJIEHUE, MOTJIOIICHHE,
uHTepQepeHIus, MEXaHHYECKUX BOJIH,
KOT€PEHTHBIE HMCTOYHUKH, CTOSYasi BOJIHA,
AKyCTUYECKUU pe3oHaHc,
IUTOCKOMOJIApU30BaHHas BoJIHA. [lepeuncnsats
CBOMCTBa MEXaHUYECKUX BOJIH.
Pacno3naBate, BOCTIpOM3BOANUTH, HAOJIOAATH
MEXaHUYECKHE BOJHBI, MOMNEPEUHBIE BOJHBI,
MPOJOJIbHBIE BOJIHEI, OTpaXKEeHUE,
MPEJIOMJIEHHUE, MOTJIOIIEHHE,
WHTEPDEPEHIINI0,  MEXaHWYECKHX  BOJIH.




Ha3zpiBaTh XapakTepUCTHKU BOJH: CKOPOCTH,
4acToTa,  JAJMHA BOJHBI, pa3HOCTh (a3.
OHpGI[eJISITB B KOHKPCTHBIX CUTyaluiax
CKOpPOCTH, YaCTOTBI, JUIMHBI BOJIHBI, Pa3HOCTH
(a3 BoH.

Haxomute B juTepaType  UHUHTEpHETE
uHpopMaMi0 O BO30OYXKACHUH, Iepenade U
UCIOJNIb30BaHUM  3BYKOBBIX  BOJH, 00
WCIOJIb30BAHUHU PE30HAHCA 3BYKOBBIX BOJIH B
MY3bIKE u TEXHUKE.
Bectu guckyccHro O 1OiIb3€ U BpEAe
BO3/ICHCTBHUS Ha 4EIOBEKa 3BYKOBBIX BOJIH,
apryMEHTHPOBATh CBOK MO3ULUIO, YMETH
BBICIYIIMBATh MHEHHE APYIMX YYaCTHUKOB.
l'oToBUTH Tpe3eHTAMM W COOOLICHHS TI0
U3YyYCHHBIM T€MaM

DNeKTpOMarHuTH
ble BOJIHBI.
4 4.

ONEeKTPOMarHUTHHIE BOJIHBI, IIOJIE.
BuxpeBoe anexkTpuyeckoe mnosie.
Jrana3zoHsl AJIEKTPOMArHUTHBIX
U3IYy4eHUH M UX [PaKTUYECKOoe
IIPUMEHEHUE.

JlaBatb ompeneIeHue HOHATHUM:
JIEKTPOMAarHuTHOE no’ie, BUXPEBOE
UIEKTPUUECKOE IOJE, IEKTPOMArHUTHBIE
BOJIHBI, CKOPOCTb BOJIHBI, JUIMHA BOJIHBI, (a3a

BOJIHBI, OTpaXe€HHEe,  MPEIOMIICHHE,
norjiouieHre, MHTephepeHuus, AuQPpakius,
MOTIEPEYHOCTb, MoJIsIpU3aIus
ANEKTPOMArHUTHBIX BOJTH,

PaanoCBA3b,paaOIOKaLIHSL.
OOBSCHATH  B3aMMOCBSI3b  IEPEMEHHBIX
JJEKTPUYECKOTO M  MAarHUTHOTO  TOJICH.

Pucosatb cxXemy pacrpocTpaHeHus
JJIEKTPOMAarHUTHONW  BOJNHBL.  [lepeuncisars
CBOMCTBA u XapaKTepUCTUKU
3JIEKTPOMAarHUTHBIX BoJIH.Pacnio3HaBars,
HaOJII0/1aTh  2JIEKTPOMArHUTHbBIE  BOJIHBI,
HU3IIy4YEeHHUE, PUEM, OTpa)keHue,
IIPEJIOMIICHHE, IIOTJIOILICHHUE,
UHTEpEPEHIINIO,

TG paKIUIo 51 HOJISIPUA3ALUIO
3JIEKTPOMAarHUTHBIX BOJIH.

Brrauciaarte B KOHKPCTHBIX CUTyalluIX
3HAUEHUS] XapaKTEPUCTUK BOJIH: CKOPOCTH,
YacTOTHI, JUIMHBI BOJIHBI, Pa3HOCTH (a3.
HccnenoBaTh CBOWCTBA JIIEKTPOMATHUTHBIX
BOJH C TIOMOIIBI0 MOOWJIBHOTO TeedoHa.
HaspiBaTh W  ONKCHIBATH  COBPEMEHHBIE
cpeactBa cBsizu. Beigensate pons A, C.
[TomoBa B W3y4eHUH DSIEKTPOMATHUTHBIE
BOJIH ¥ CO3JIaHUH PaIUOCBSI3H.

OTHOCUTBCA C YBaXXCHHUEM KYy4€HBIMU UX
OTKpI)ITI/ISIM,O6OCHOBI)IBaTI) BAXXHOCTH
OTKPBITHS  DJIEKTPOMArHUTHBIX BOJH  JUIA
Pa3BUTHA HAYKH.

Haxomute B nureparype u VHTepHeTe
MH(OPMAaIINIO, TO3BOJISIONIYI0O OTBETHUTh Ha




IIOCTABJIEHHBIE BOIIPOCHI 10 TEME.

PaGorate B mape u rpynme npu peuieHUH
3a/1a4 U BBIIIOJHEHUH NPAKTUYECKUX 3aJIaHUM.
Bectu nuckyccuro O monb3e U Bpeae
HCII0JIb30BAHUS 4eJI0BEKOM
3J€KTPOMAarHUTHBIX BOJIH,

apryMEHTHPOBAaTh CBOI IO3ULUIO, YMETh
BBICJIYIIMBAaTh MHEHHE JIPYTUX YYACTHUKOB.
l'oToBUTH Tmpe3eHTAalMK M COOOLICHHS T10
W3YYEHHBIM TEMaM.

Onrtuka. 13 4.

CBeTOBBIE BOJIHBI.
I'eomeTpuueckas
u BOJIHOBast
ontuka. 11 4.

I'eomerpuueckas ONTHKA.
[IpsAmosMHENHOE PaCIPOCTPAHEHNE
CBETa B OJHOPOJHOMU Cpeje.
3aKOHBIOTPAXKECHHUS U TPEIIOMIICHUS
CBeTa. [Tonnoe OTpa)KEHUE.
OnTuyeckue npuodopsI.

BonnoBsie CBOMCTBA CBeTa.
Ckopoctp cBera. HWHTepdepenus
ceera. KorepeHTHOCTH

BoJH. /lndpakuus ceera.
[Tonsipuzanus ceeta. Jlucnepcus
ceera. [IpakTudeckoe INpUMEHEHHE
3JIEKTPOMArHUTHBIX U3JTyUYECHUM.
JlabopaTopHble padoThbI:

1. Onpenenenue noka3aresns
MIPEJIOMIICHUS CPEJIBI.

2. Usmepenue GpokycHOro
paccTosTHUS COOMPAOIIECH JTUH3HI.

3. OmnpeneneHue AJIUHBI CBETOBOMU
BOJIHBI.

Uccnenosanus:

1. UccnenoBanue 3aBUCHUMOCTH

yriia IpeJIoMJIEHUs OT YIJia MaJeHuUs.

2. HccnepmoBaHne  3aBUCUMOCTH
PaCCTOSAHUA OT JIMH3BI 1O
u300pakeHust OT  PaCCTOSHUSOT
JUH3BL J10 IIpeAMeETA.
IIposepka rumores:
Yron npenomiieHus
IPSAMOIIPOIIOPLIMOHAIIEH
naJCHUS.

yriay

JaBatb  ompeneseHUE  MOHATHIM: CBET,
reOMEeTpUYEeCcKasl OINTHKA, CBETOBOM JIyd,
CKOPOCThCBETA, OTpaKCHUE CBeTa,

IIPEJIOMJIEHUE CBETA, IIOJHOE OTPAKECHUE
CBETA, YTONMNAJACHUS, YroJl OTPaXEHUs, YIrol
MPEJIOMIIEHUS], OTHOCHUTEJIbHBIN
MOKa3aTeNb MPEIOMICHHUS,a0COTIOTHBIN
1IOKa3aresb MPEeOMIICHHUS, JINH3a, (POKyCcHOE
pPacCTOSIHUE JIMH3bI, ONTUYECKasl CUJjIa JIMH3BI,
JUCTIEPCHS CBETa, uHTEpEepeHIUs
cBeTa,qudpakuus cBeta, IuUpaKIUOHHAS
peLIETKA, MOJIspU3anus CBETa, €CTECTBEHHBIN
CBET,IIJIOCKONOJIIPU30BAHHBICBET.

OnuceiBath METO/IbI U3MEPEHUS
CKOPOCTHCBETA.

[Tepeuncnars CBOICTBA CBETOBBIX
BOJIH.Pacno3HaBaTh,BOCIIPOU3BOINT,
HaOMIOJaTh  PacIpOCTPaHEHUE  CBETOBBIX
BOJIH, OTpa)kKeHHUE,
MIpEIOMJICHUE, IIOTJIOIIEHUE,  JTHUCIIEPCHIO,
uHTepdepeHIuIo, TG PaKIUIO u
MOJIAPU3ALIMI0 CBETOBBIX BOJH.
DopMynMpoBaTh  IPUHLHAI I'tolirenca.

3aKOHBI OTpaXXCHUA W MPCIOMIICHUA CBCTa,
T'paHUILIbI UX IPUMCHUMOCTH.

Ctpoutp X0J ay4da B
IUIOCKONIapAJUIEIbHOUIIIACTUHE, TPEYTOJIBbHOM
IIpU3ME, ITOBOPOTHOM rpusmMe,

o0opauuBaroliel Npu3Me, TOHKOMINH3E.
Ctpoutps n3o0pakeHue mpeaMera B IIIOCKOM
3epKajie, B TOHKOH JINH3E.

[lepeuncnsatp BUABI JIMH3, HX OCHOBHBIE
XapaKTepUCTUKU - ONTHYECKMH  IIEHTp,
TJIaBHAas ONTHYECKasi OCh, POKYC, ONTHYECKAast
cuIa.

Onpenensitb B~ KOHKPETHOM  CHUTYyallUH
3HAUEHUs yIya MaJeHus, yIila OTpa)KeHHs,
yria MIpeoOMJICHUS, OTHOCHUTEIILHOTO
MoKaszaTensi  MIpeloMJIeHUs, aOCOJIIOTHOTO
MoKazaressl MpeloMIIEHHUs, CKOPOCTH CBETa B
cpene, (OKYCHOro pacCTOSIHHS, ONTHYECKOU




CHJIBI JINH3BI,
YBEJIUYEHUS JIMH3bI Ieproia 1U(PaKIIMOHHON
PEIIETKH, TON0KEHUN HHTEp(EePEHIIMOHHBIX
UaAnpaKIMOHHBIX MaKCHMYyMOB u
MUHHUMYMOB.

3anuceiBaTh  (pOpMyNy  TOHKOH  JIMH3BI,
paccuuThIBaTh B KOHKPETHBIX CUTYalUsIX C €€
IIOMOIIbIO HEU3BECTHBIC BEIIMYUHBI.
OOBACHATh TPHUHLUUI KOPPEKLUUHU 3PEHUS C
IIOMOLIBIO OYKOB.

OKCHEpUMEHTAJIBHO OIPEAEIATh I0Ka3aTelNb
IpeIoMIIEHUS cpelibl, (OKYCHOE pacCTOsSHUE
coOuparonield ¥ paccenBarOIel JTMH3, JITUHY

CBETOBOM BOJIHBI c HIOMOIIIBIO
TU(PPaKIUOHHONW PEIIETKH.
HccnenoBathb 3aBUCHMOCTh yria

IpEJOMJIEHUS OT yrja NaJeHUsl, 3aBUCUMOCTb
paccTosiHus OT JIMH3BL 10 M300pakeHUs OT
paccTosHUSA OTIMH3BI 10 IPEAMETA.
[IposepsTs TUIIOTE3BI: yroi
IIPEJOMJICHUAIIPSIMOIIPOIIOPLIMOHANIEH  YTIIy
NaJeHuss U KOHCTPYUPOBAaTh  MOJENH
TEJIECKOIIa U/WIIN MUKPOCKOIIA.

PaGorate B nape u rpyre npu BbIIOJIHEHUU
IPAKTUYECKHUX 3aJlaHul, BBI/IBJKEHU U
THIIOTE3, pa3pabdOTKEe METOIOB IPOBEPKHU
runore3., Haxomute B  juTepatype H
WNurepuere undopmanuio o 6uorpadpusx U.
HrrotoHa, X. I'otirenca, T. FOnra, ©@.
®peHnenst,o0nx HayYHbIX

pabotax, O 3HaueHMM HX paboT AuIs
COBPEMEHHOM HAYKH.

Bbicka3biBaTh CBOE MHEHME O 3HAYEHUU
Hay4yHBIX OTKpBITUH M paboT mo omnrtuke U.
Hrrorona, X. I'roiirenca, T. KOnra, O.

®penens.

Bocnpunumars, aHaAJIM3UPOBATh,
nepepadaTbIBaTh 51 IPEABSBIATh
UH(pOPMaIIHIO B COOTBETCTBUU c
IIOCTaBJICHHBIMHU 33Ja4aMH.

Boiaensats OCHOBHBIE TOJIOYKEHUS

KOPITYCKYJISIPHOM M BOJIHOBOW TEOPHUH CBETA.
VY4yacTBOBaTh B OOCYXJIEHUHU 3TUX TEOPHHA U
COBPEMEHHBIX B3IVIAA0B Ha IIPUPOJY CBETA.
I'oTOBUTH TMpe3eHTalMM M COOOLIEHUS 110
N3Y4YCHHBIM TEMaM.

N3nyyenune
CHEKTPBI
2 4.

u

Buael uznydyenuii. crounuku
CBeTA. Crnextpsl. CieKTpanbHbINA
aHaIu3.

TermoBoe u3nyyeHue.

[Ixana 31eKTpOMarHUTHHIXBOJIH.
Hab6nronenue cnexkTpos.

JlaBaTb oOmIpeneNeHNe NOHSTHN: TEIUIOBOE
U3ITy4eHue,
INEKTPOIIOMUHECLIEHLINS, KATOI0TFOMUHECLIE

HI[NH, XEMUJTIOMHHECIICHIINS,
¢dotomomuHecteHnus. [lepeducnsars BUIBI
cnekTpoB.  Pacmo3HaBarth, HaAO0JII0IaTh




CIUIOIIHOM CHEKTp, JMHEHYaTblii CIIEKTD,
MIOJIOCATBI CIIEKTP, CHEKTP H3Iy4eHHUs W

MIOTJIOIICHUS. [TepeuncisaTeBUABI
3JIEKTPOMArHUTHBIX W3JTyYCHHH, 150:¢
HCTOYHHKH, CBOMCTBA, IIPUMEHEHUE.

Hcnons3oBaTh KAy 3JICKTPOMArHMTHBIX

BOJIH.CpaBHUBAThH CBOMCTBA
3MEKTPOMArHUTHBIX BOJIH pa3HbIX
JIMarna3oHoOB
OCHOBBI CHIENHAJTBHON TEOPHU OTHOCUTEJIBHOCTH. 3 4.
OcHoOBBI [Tocrynmatet CTO: wunHBapuaHTHOCTH | [laBaTh ompenencHue TMOHSATHI: COOBITHE,
CHeLHaTbHOM MOJIyJii CKOPOCTHU CBETaB BaKyyMe, | IOCTyJaT,  COOCTBEHHAas  WHEpLHAIbHAS
TEOpuun IPUHLINI OTHOCHUTEJIBHOCTU | CUCTeMa  OTCY€Ta, COOCTBEHHOE BpeMmH,
OTHOCHUTEJIbHOCTH | DUHIITEHHA. coOCTBeHHasi JJIMHA Tejla, Macca IOKOs,
(ct0)3u. CBs13p Macchl M SHEPruMcBOOOJHON | MHBAPUAHT, dHeprus nokos. Gopmynuposarsb

YaCTHUIBI. 9HepFI/I${ IIOKOA.

noctynatel CTO. ®opMynupoBaTbBBIBOIBI
u3 nocrynaros CTO.
®opmynuposats noctynateiCTO.

dopMynHpoBaTh  BBIBOABI U3 IOCTYJIATOB
CTO. AHanu3upoBaTh bopmyny
PENSATUBUCTCKOTO 3aKOHA CIIOKEHUS

CKOpOCTeﬁ. 3anuceIBaTh BBIPpAXXCHHUC  IJIA
OHCPI'UH IMOKOA YaCTHUIIbI
H3narate CYTb IIpUHIIUIIA COOTBCTCTBHA.

Haxomute B smreparype u IHTepHere
uHpopmarmto o  Teopuu  ddupa, 00
SKCIEPUMEHTAaX, KOTOpbIE  TMPUBEIH K
co3aannCTO, 00 OTHOCHUTEIBbHOCTH

pacCcTOSHUS W TIPOMEKYTKOB
o6uorpaduu A. DifHIITEHHA.
BrickaseiBath cBOE MHeHMe 0 3HaueHun CTO
JUISL COBPEMEHHOM HAaYKH.

l'oTOBUTH Tpe3eHTalK W COOOIICHHS TI0
W3YYEHHBIM TeMaM.

BPEMEHH, O

KBanToBas ¢usuka 17 u.

CBeTOBBIE
KBAaHTEL.
5y.

I'umiotesa Ilnanka o KBaHTax.
dotorpdext. PoToH.

VpaBHeHnue A. DUHTIITEHHAISA
dororddexra. Kopnyckynspho-
BOJIHOBOW, JyaJli3M. JlaBenue
csera. OnwiTel [1. H. JIeOenesa u

C. U. BasumoBa. CooOTHOIIEHUE
HeonpenenéuHocteit [ elizendepra.

[laBarb OIlpelieJIEHUE TTOHATHIM:
dhoTodrddexT,KBaHT, TOK
HACBIILICHUS,3aJIEPKUBAIOLIEE  HAMNPSKEHUE,
pabora BBIXO/Ia, KpacHast
rpanunadortorpdexra.

Pacno3naBarts, HaOJII0IaTh SIBJICHUE
dotorddekra.

OnuceiBaTh ONBITEICTONIETOBA.
@opMynHpoBaTh THIOTE3Y [Inanka o
KBaHTax, 3aKOHBI
botorddexra. AHATU3UPOBATH 3aKOHBI
dhoTodrddekra.

3anuceiBaTh U COCTaBIATh B KOHKPETHBIX
CUTyallUsIX ypaBHEHHE OWHIITEWHaA A

¢doTtorddexkTa U HAXOAUTH C €ro MOMOIIBIO
HEW3BECTHBIC BEIMIMHBI.

Brerauciars B KOHKPCTHBIX CUTYyalluIX




3HAYEHUSIMAKCUMaJIbHOU KUHETHYECKON
SHEPIUU ($OTORIIEKTPOHOB, CKOpOCTH
(OTOAIEKTPOHOB, paboTHI BBIX0/1a,
3alUPAOLIET0  HAINpPSDIKEHUs, YacTOThl H
JUIMHBI BOJIHBI, COOTBETCTBYIOLIUX

KpacHo# rpanuie porodddekra.

[IpuBonuTe  HpUMEpHI UCIIOJIb30BaHUS
dhororddekra.

OOBACHATH CYTh KOPHYCKYJISPHO-BOJIHOBOTO
Tyanu3ma.

OmnwuceiBath onbIThl JlebeneBa Mo U3MEPEHHIO
JABJIEHUs CBeTa U onbIThIBaBWwiIoBa 10
OIITHKE.

dopMynrpoBaTh COOTHOLIEHUE
HEOIIPENEIEHHOCTEN I'eiizenbepra u
00BSCHATH ero cyTh. HaxonuTs B nuteparype
" UHTEpHETE MH(pOpMaIUIO 0
paboraxCTosneTona, Jlebenena,BaBumnona.
Beigenars posnb  pOCCUUCKHX YYEHBIX B
WCCIIEIOBAHNM CBOMCTB cBera. [IpmBoauTh
npuUMepbl OUOJOTHMYECKOTO U XHUMHUYECKOIrO
JEUCTBHs CBETa. ['OTOBUTH IIPE3EHTALMNA H
COOOIIIEHNs IO U3YYCHHBIM TEMaM.

AtoMmHas pusnka
34

Onwitel  Pesepdopna. Ilnaneraphas
MOJEIIb CTPOCHHUS aToma.
OObsicHeHHE TUHEHYaTOro

CIIEKTpa BOJOPO/A HA OCHOBE
KBaHTOBBIX MOCTYJIaTOB bopa.
Jlaboparopnasi pabora:
1.HabmroieHre CrionHoro u
JIMHENYaTOro CIEKTPOB.

2. UccnenoBanue crieKTpa-Bo10poaa

JlaBaTh ompenencHUe MOHATUH: aTOMHOE
A7po,

JHEPreTUYECKUM YPOBEHB, SHEPrus
VOHU3ALIAH.

OmnwuceiBath onbITh Pesepdopra.

OnuceiBaTh M CpaBHUBATb MOJEIU aToMa
Tomcona u Pezepdopaa.

PaccmarpuBars, uccieioBaTh M ONMCHIBATH
JMHENYATBIE CIIEKTPBI,

®opMyaUpoBaTh  KBAaHTOBBIE  IOCTYJIATHI
Bbopa. OOBsICHATH JIMHEHUYaTBIE CIEKTPHI
aToMa BOJIOpPOJAa HAa OCHOBE KBAaHTOBBIX
rocrysatoB bopa.

PaccuntbiBaTh B  KOHKPETHOHW CHUTYyallMH
4acTOTY W JJIMHY BOJHBI  HCITyCKaeMOI'O
¢doToHanpu mepexojie aToMa U3 OJHOTO
CTallMOHAPHOIO COCTOSIHMSI B  JIpYyTOE€,
SHEPruI0 HWOHM3auuMaroma. Haxomute B
JUTEepaType U UHTEPHETE CBEJIEHUs O (haKTax,
MOATBEPKIAIOIINX CIOKHOECTPOECHUE aToMa,
0 paboTax Y4€HBIX IO CO3/JaHUI0 MOJEIH
CTPOEHHMSI aToOMao IPUMEHEHUWIA3EPOB B
HayKe, METUIIMHE, TPOMBIIIJIEHHOCTH, OBITY.
Belaensate poiib  pOCCHUHCKMX YYEHBIX B
CO3JJaHUU U UCIIOJIb30BAHUU J1a3€POB.
I'oTOBUTH TMpe3eHTalMM M COOOLIeHHS 110
M3Y4YEHHBIM TEMaM

duzuka
ATOMHOTO SIApa

CocTtaB 1 cTpoeHHE aTOMHOT0S1,/1pa.
W3oronel.  Anepubie cwibl. Jledext

JlaBaTe omnpeneneHuss NOHATHH: MacCOBOE
YHCJIO,HYKJIOHBL SIIEPHbIE  CHJIBI,  J1e(PeKT




MAaccChl U DHEPIUsl CBSI3U Spa.
PagnoakTHUBHOCTE. Bunrnl
pasv0aKTUBHBIX IPEBpAILCHUN
ATOMHBIX fAJIEP.

3aKOH paJMOaKTUBHOIO pacmaja.
MetonbIHa0II0IEHHS U PErCTpaLun
AJIEMEHTAPHBIX YaCTHII.

SnepHble peakuuu, peakuuu
neneHus u cuHresa. Lennas

peakuus JCJICHUS anep.
TepmosinepHsiil cunte3.Ilpumenenne
AIEPHON DHEPIUH.

JlabopaTopnasi paGora:
OnpeneneHne HMMITYyJIbCa HMIHEPTrUU

JaCTHUIbI npu JABM)KCHUUB
MarHuTHOM T110Jie (10
¢dororpadusm)

Macc, OJHEpPrusi CBSI3M, YAEJbHAs SHEPrus
CBSA3U aTOMHBIX s1ep. PaqnoakTuBHOCTH
epuoL MoJTypacnaia,uCKycCTBEHHas
PaauOAKTUBHOCTb, sIEpHBIE peakuuu,
SHEPreTHYECKUM BBIXOJ SJIEPHOM peakuuu,
HenHas sAepHas peakuus,  Kod(QQPHUIHEHT
Pa3MHOKEHHSI HEUTPOHOB, KPUTHUYECKAS
Macca,  peaKTOpbI - Pa3MHOXUTENH,
TepMosiiepHas peakiusi. CpaBHUBaThH
CBOICTBAa MPOTOHA U HEWTpoHa. ONHCHIBATH
MPOTOHHO-HEUTPOHHYIO MOJEIbSIAPA.
Ompenenarb  cocTaB  sep  pa3iIMYHBIX
3JIEMEHTOB c IIOMOUIBIO TaOIUIIBI
MenneneeBa. M300pakath M 4YHUTaTh CXEMBI
aTOMOB.

CpaBHUBaTH CUILy AIEKTPUYECKOTO
OTTAJIKUBAHUSA TIPOTOHOB U CHUJIy CBS3U
HYKJIOHOB BsIJIpe.

Boruncnsate gedekT Macc, SHEprui0 CBS3H U
VACIbHYI0O SHEPIHI0 CBA3M  KOHKPETHBIX
aTOMHBIX  sA1ep. AHanu3upoBaThb  CBS3b
YAECIBHOM JHEPTUU CBA3U C YCTOWYHMBOCTBIO
szep.

[lepeuncnars BUIBI paIMOAKTUBHOTO pacmnaaa
aToMHBIX siiep. CpaBHUBATH CBOMCTBA anbda-
, 0eTa- U raMMa-u3ITy4yeHu .

3aHI/ICLIBaTL, 00BACHATH 3aKOH
PaauOaKTUBHOI'O pacmazna, YKa3bIBaTb
T'paHUllbl €TI0 MPUMCHUMOCTHU. OHpe,Z[eJ'IHTB B
KOHKPCTHBIX CUTyalugax YHCIIO

HepacnaBLIUXCS sAep, YUCIIO
pacnaBIIMXcS SAep, MEepUoJl IoJypacnaja.

3anuceIBaTh SIEpHBIE peakiuu.
OnpenensTbIpoAyKThl  SAEPHBIX  PEAKIIHMA.
PaccuutsiBath JHEPIrUYECKUU BBIXO/{

SIIEPHBIX PEaKIHM.

OnucelBaTh MEXaHU3MBbl [JEJIEHHA AIep H
uenHo spaepHo  peakuuu. CpaBHHMBAThH
SIIEPHBIEU TEPMOSIIEPHBIE PEAKLIUU
y4acTBOBaTh B OOCYKIEHUHM NPEUMYILECTB U
HEJIOCTATKOB SIICPHOU DHEPreTUKHU
Haxomute B JuTeparype W  HMHTEpHETE
CBEJICHUs 00 OTKPBITUH IIPOTOHA,
HEWTPOHA,pPaIMOAKTUBHOCTH, O IMOJYYEHUH H
HCIIONb30BAHUM PAJUOAKTUBHBIX HM30TOIIOB
HOBBIX XUMHUYECKHUX 3JIEMEHTOB.

Belaensate poiib  pOCCUHCKMX YYEHBIX B
HCCIEAOBAHUAX ATOMHOIO SIpa, OTKPBITHH
CIIOHTaHHOTO JCJICHHUS SIEp YpaHa, pa3BUTUU
ANEPHOM  DHEPreTUKH, CO3JaHUM  HOBBIX
m3oronoB B  DAAA  (OOBeaMHEHHBIHA
WHCTUTYT SIIEPHBIX




uccienoBanuii B r. J[youe).
['OTOBUTH Mpe3eHTAllMK H COOOIICHUS 10
M3YYCHHBIM TEMaM.

DJjieMeHTapHbIe
YaCTHIIBI
2y

DJieMeHTapHbIE YaCTHUIIBI.
DyHIaMEHTAIbHBIE
B3aUMOCHCTBUS.
AJIEMEHTAPHBIX YaCTHULL

Yckoputenu

JlaBaThb omnpeeiieHue TTOHATHH:
AHHUT UL,

[Tepeuncnars OCHOBHEIC CBOICTBa
3J€MEHTaPHBIX YACTHII.

Briaenats TPYIIIBIIEMEHTAPHBIX
yactuil.llepedncnsaTe 3aKOHBI COXpPaHEHWS,

KOTOPBICBBIIIOJTHAIOTCA IIPHU  IIPEBPAIICHUAX
qaCTHII.
OnuceBaTh IMpOoNECChl AaHHUTWJIALIUN YaCTHIL

U aHTU4YaCTull W POXKACHUA  IJICKTPOH-
IMO3UTPOHHBIX I1ap.
HasemBath u CpaBHHBATb BHUbI

(hyHI1aMEHTaIbHBIX B3aUMOJICHCTBHI.
OnuceiBaTh poJIb YCKOPUTEICH B WM3yYCHUU
3JIEMEHTApHBIX YACTHII.

Haxomute B suTeparype U  HMHTEPHETE
CBEJICHUs 00 UCTOPUHU OTKPBITHU,
JJIEMEHTapHBIX4YacTUL], O TpEX OJTamax B

pa3BUTUU (HUBHUKH SJIECMEHTAPHBIX YACTHII.
OnuceiBath COBPEMEHHYIO(PH3UUECKYIO
KApTUHY MHpA.

l'oToBUTH mpe3eHTalMM U COOOLIEHMS IO
M3YYEHHBIM TeMaM

CTtpoeHue BceJleHHOH S 4.

ConHeynas
cHCTEMA.
Crpoenue
DBOJTIOLHS
Bcenennoi
54,

ConHeyHasi cucCTeMa: IUIAHETHl U
MaJbie Teja, cucrema 3emis-JlyHa.
Crtpoenue u sBomoonus ConHua u
3BE3I. Knaccudukammst ~ 3BE3m.
3BE3BI M HICTOYHHUKH UX DPHEPTHUH.
["anaktuka. CoBpeMeHHbIE
NPEJCTaBICHUs O CTPOGHUU U
3BOJIOIMU BeeneHnon.
JlabopaTopnasi padora:
Onpenenenne nepuoga oOpalieHus
IBOMHBIX 3BE31 (IO  TMEYaTHBIM
MaTepuasam).

Hao0sronenns:

Beuepnue nabironeHus 38€31,

JlyHbl ¥ TUIaHET B TEJNECKOIN WIH
OMHOKITb.

HccaenoBanue:

HccnenoBanue ABWKCHHS JBOWHBIX
3BE3/1 (1O MeYaTHBIM

MaTepuanam)

JlaBaTb ompenelieHne TOHATUH: Mapcek,
aCTPOHOMHYECKAasi  €IWHHULA, TEepUresuii,
apenuii, CONHEYHOE 3aTMEHME'  JIyHHOE
3aTMEHHWE, IUIAHETBl  3€MHOM  TpYIIBI,
IUTAHETHI-TUTaHTHI, acTepoun, METEeOP,
METEOpHUT, ¢dotocdepa, CBETHUMOCTb,
nporybepaHen, — Imyibcap,  HPOTO3BE3Ja,
CBEpXHOBasi  3B€3/a, laJlakTUKa,  KBasap,
KpacHO€ CMelleHue, Teopus bosbmoro

B3pPbIBAa, BO3pacT BceeHHOo.

Hab6monates JlyHy W mimaHeTsl B TENECKOI.
Brigensite 0COOEHHOCTH CHCTEMBI 3eMiis -
JlyHa. Pacnosnasars, MOJEIUPOBATh,
HaOJII01aTh JIYHHBIE ¥ COJTHEYHBIC 3aTMEHHUSI.
OOBSCHATH MPUIUBHI U OTIUBBL. OMUCKHIBATH
CTpOECHUE CoJtHe"HOM CHUCTEMBI.
[lepeuncnars miaHeThl ¥ BUIBI MATBIX TEJ.
IlepeuncnaTh TUNHMYHBIE TPYNNbI  3BE3,
OCHOBHBIE  (hM3MUECKHE  XapPaKTEPUCTUKH
3B€311. ONHCBHIBATH DBONIONHIO 3BE3T OT
poxneHuss a0 cMmeptd. HaspiBaTh camblie
ApKue 3BE3IbI U co3Be3nus. llepeuncnsarthb
BUJIbl TaJIAaKTUK, OIHUCHIBaTh COCTaB W
CTPOCHUE TaJaKTHK. BBIIENATh MIICUHBIN
NyTh CPEIU JPYrux ranakTtuk. Onpenensarb




mecto ConHeuHoM cucteMbl B [anmakrtuke.
O1LeHHuBaThL MOPSIIOK ~ PAcCTOSIHUM 710
KOCMHYECKUX 00BEKTOB.

OnuceIBaTh CyTh KPAaCHOTO CMELICHUS .
[IpuBoauTE, KpaTKOE U3JIOKEHUE TEOPUH
Bonbiioro B3pbIBa u TEOpUun
pacumupsouencs BceeneHHoi.

PaGorate B mape u rpyrre npu BbIITOJIHEHUU
MIPAaKTUYECKUX 3aJaHUMN.

Hcnonb3oBarh Nutepner s mowucka
M300paKEHU KOCMHUYECKHX OOBEKTOB W
uHpopmaruu 06 UX 0COOCHHOCTSIX.
Y4yacTBoBaTh B OOCYXICHHUH H3BECTHBIX
KOCMHUYECKHX  HCCle[OBaHUU.  Bpimensrs
COBETCKME€ U POCCHUMCKHE JOCTHUXKEHUS B
o0JacTh KOCMOHAaBTUKM U HCCII€OBAHUS
kocMoca. OTHOCUTBCS C YBaXKEHHEM K

COIrMACOBAHO
MpOTOKOAN 3aceaaHnA MeTOANYECKOTO
obbeanHeHns yuntenemn
€CTeCTBEHHbIX HayK
MBOY COLL Ne26
oT 30.08.2021 Ne 1

MenbHukoBa /1.1 .

COrnACOBAHO
3amectutenb
avnpekTtopa no YBP
30.08.2021 roaa

Jlonyxosa H.B.




	РАБОЧАЯ  ПРОГРАММА

		2021-10-06T14:39:32+0300
	Черников Олег Александрович




