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1. HOACHUTEJIBHAS 3AIINCKA.
1.1. Ob6nacTb NpUMEHEHHUsI IPOrPAMMBbI Y4eOHOM U CHUIITHHbI

OOmieobpa3zoBarenbHas ydeOHast nucnuiinHa «®dusuka» u3yyaercs B
Komnemxe /JAI'Y, peanusyromeM mnporpaMmy cpeaHero ooOmiero oOpa3oBaHus B
mpeesaax OCBOSCHUSI OCHOBHOU Mpo¢eCCHOHATbHONW 00pa30BaTeNbHOM MPOTPaMMBI
Ha 0a3e OCHOBHOTO 00mero oOpa3oBaHUs MPHU TOATOTOBKE CIEIUAINCTOB
CpEIHEro 3BEHA.

[Iporpamma o yue6HOU aucuuiuinHe «Pu3ukay (ganee - Gpusnka) Ha ypoBHE
cpeanero obmero obpa3oBanus pazpaboraHa Ha ocHOBe DeepanbHOrO 3aKOHA OT
29.12.2012 No 273-®3 «O06 obpazoBanuu B Poccuiickoit denepammm», OI'OC
COO, ®I'OC CIIO, nonoxenuit GeaepaibHOM OCHOBHOM 0011€00pa3oBaTEIbHON
OporpaMMbl  CpelHEero oOmiero o0pa3oBaHUsT C  Yy4E€TOM  IOJIydaeMoM
CHELUATbHOCTHY», KOHLENIMK TpernojaBanus ydyeOHoro mnpeamera «Dusuka» B
oOpa3oBaTelbHBIX ~opraHm3anusax Poccuiickoii ®Denepanuu, pearu3yroOmuX
OCHOBHBIE 00pa3oBaTeIbHbIC MPOTPAMMBl U OCHOBHBIX TMOJIOKEHUHN (penepanbHOi
paboueil mporpaMMbl BOCITUTAHMUS.

1.2. Henu v 3a1a4n y4eOHOI AUCUMIIMHBI:
Cognepkanne mporpaMMbl 0OIIE0Opa30BaTEIbHOM JTUCHUIUIMHBL Du3nka

HAIPaBJICHO Ha JOCTHIKEHUE CICAYIONUX 1eJieil

dbopmMupoBaHHEe y OOYYaIOIIMXCS YBEPEHHOCTH B IIEHHOCTH 0Opa30BaHUS,
3HAUUMOCTH (PU3WYECKUX 3HAHUM JUISI COBPEMEHHOTO KBaJIM(PHUIIMPOBAHHOTO
CHEIUAINCTAa MPU OCYIIECTBICHUH €T0 MPOPECCUOHAIBHON ACITEIBHOCTH;

(dbopMHUpOBaHNE €CTECTBEHHO-HAYYHOW IPAMOTHOCTH;

OBJIaJICHUE cnerupuIecKon CUCTEMOM bu3nUecKux MOHSATU,
TEPMHUHOJIOTHEN U CUMBOJIMKOW;

OCBOCHHE OCHOBHBIX (PU3HUECKHUX TCOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

OBJIAJICHNE OCHOBHBIMH METOJlaMHd HAy4YHOTO TIO3HAHWS  TPUPOJIHI,
UCIIOIb3YyeMbIMU B (pusuke (HaOJIOJICHHE, OMHCAaHWE, U3MEPEHUE, BBIJIBHUKEHUE
TUIIOTE3, MPOBEACHUE SKCIIEPHUMEHTA);

OBJIAJICHNE YMEHHSIMHU 00pabaThiBaTh JaHHBIC JKCIEPUMEHTA, OOBSICHSTH
MOJTYYCHHBIC PE3yJIbTAaThl, YCTAHABIWBATH 3aBUCUMOCTH MEXIy (DU3NIECKUMU
BEJTMYMHAMH B HAOJI0/Ta€MOM SIBJICHUH, I€TIaTh BBIBOJIBI;

dbopMHpOBaHHEe YMEHHUS pemaTh (U3NYECKUE 3a7avyd pPa3HbIX YpPOBHEH
CIIOKHOCTH;

pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN B mpoliecce MPUOOpPETEeHNs 3HAHUM C UCIOJIb30BAaHUEM Pa3IUYHBIX
MCTOYHUKOB WH(POPMAIIMA ¥ COBPEMEHHBIX HWH(GOPMAIIMOHHBIX TEXHOJOTHU;
yMeHHH popMyIHpoBaTh 1 00OCHOBBIBATH COOCTBEHHYIO MO3UIIMIO IO OTHOIIECHUIO
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K (¢usnueckoil uHpoOpManmM, MOTy4aeMOW M3 Pa3HbIX HCTOYHUKOB;
BOCIIUTAHHUE YYBCTBA TOPJIOCTHU 33 POCCUIMCKYIO (PU3HUECKYIO HAYKY.
OcBoenue kypca O/] «®@uznkay npeamnosaracT peuieHue CaeAyoImnuX 3aaa4:
npuobpeTeHne 3HaHui 0 QyHIaMEHTANbHBIX (PU3NYECKUX 3aKOHAX, JIEKAIINX

B OCHOBE COBpPEMEHHOW (PU3MUECKONW KapTUHBI MHpa, NPUHIUIOB JACUCTBUSA

TEXHUYECKUX YCTPOWCTB M MPOU3BOJCTBEHHBIX IMPOILIECCOB, O Hanbosee Ba)KHBIX

OTKPBITUSAX B 00JACTH (PU3MKH, OKA3aBILIUX OIpPEACIIAIONIee BIUSHUE HA Pa3BUTUE

TEXHUKH U TEXHOJIOTUU;

NOHMMaHHE (PU3NYECKOW CYIIHOCTH SIBICHUH, MPOSBISIONMXCA B paMKax
MIPOU3BOICTBEHHOM JI€ATEIBbHOCTH;

OCBOCHHE CIIOCOOOB HCIIOJNIb30BaHUSA (DU3MYECKUX 3HAHUU IS PElICHUS
MPAaKTUYECKUX M MNPOQPECCHOHANBHBIX 3a/lad, OOBSICHEHUS SIBICHHUI MPUPOJBL,
IPOU3BOJCTBEHHBIX M TEXHOJOTMYECKUX IPOLIECCOB, NPHUHLMIIOB JCHCTBUSA
TEXHUYECKUX MPUOOPOB U YyCTPOUCTB, oOecriedeHusi 0€30MacHOCTH MPOU3BOICTBA
Y OXpaHbl IPUPO/IbI;

dbopMupOBaHUE YMEHUM periaTh y4eOHO-TIPaKTUUECKUE 3a/1aun (PU3UYECKOTro
COJIepKaHMs C Y4ETOM TPoeCcCUOHATILHON HAMPABJICHHOCTH;

NpUOOPETEHUE ONbITAa MO3HAHUS U CAMONO3HAHUS; YMEHUM CTaBUTh 33Ja4d U
pemaTs npooJeMbl ¢ y4ETOM pOo(hecCHOHATBLHON HAPaBICHHOCTH;

dbopMupoBaHHEe YMEHHM UCKaTh, AaHAJIM3UPOBaTh U  00padaThIBaTh
¢uznyeckyro nHpopMaLuIo ¢ yu€ToM MpodhecCuOHATBbHON HAIPaBIEHHOCTH;

MOJATOTOBKA O0YYaIOMIMXCA K YCHEUTHOMY OCBOCHHIO JUCLMIUIUH U MOJIYJEH
npo(eCCUOHATBHOTO IMKIAa: (OPMUPOBAHME Yy HUX YMEHUH U  ONbITa
JEATEIIbHOCTH, XapakTepHbIX JuIis mpodeccuit / MOMKHOCTEH CIyXKallUuX WU
CHEUUATbHOCTEH, IMOJy4aeMbIX B  MPOPECCHOHAIBHBIX  00pa30BaTEIbHBIX
OpraHu3alMIX;

MOATOTOBKAa K  (OPMHPOBAHHUIO  OOIMX  KOMIIETEHIMH  OyayIiero
cHelnuanucTa: camooOpa3oBaHUs, KOMMYHHUKALWU, TMPOSBICHUS TIPaKIaHCKO-
MAaTPUOTUYECKON MO3ULINHU, COTPYJIHUYECTBA, MPUHATHS PEIICHUNA B CTAHAAPTHOMN
U HECTaHJApTHOW CHUTyalUsX, HPOCKTUPOBAHMS, TNPOBEICHUA (UBMUECKUX
u3MepeHuid, HPPEeKTUBHOTO W  OE30MAaCHOTO  MCIOJIb30BAHUS  Pa3IMYHBIX
TEXHUYECKUX YCTPOMCTB, COOJIIOJIEHHS MPaBWJI OXpaHbl TpyJda Mpu padore ¢
buszndeckumMu npudopamMu ¥ 000PYTI0BAHUEM.

OcobenHocTh (OPMHUPOBAHUS COBOKYIMHOCTH 3a7a4 W3Y4YEHUS (PUBUKHU IS
CHCTEMBI ~ CpPEIHEro  Mpo(ecCHOHAILHOTO  O0pa3oBaHMs  3aKIIOYaeTcs B
HEOOXOJMMOCTH peanu3aiui  Mpo(eCCHOHAILHOW HAMPaBICHHOCTH PEIIaeMbIX
3aja4, yuéta 0ocoOeHHOCTEN Cephl NeATeNbHOCTH OyAYyIINX CIEIIHATUCTOB.

2. OBIIIASI XAPAKTEPUCTHUKA YYEBHOM JJUCIUILINHBI.



VYyeOHass nucuuruiMHa (U3MKa — CHUCTEMOOOpa3yIOUIsis JIsl €CTECTBEHHO-
HAyYHBIX y4€OHBIX MPEIMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE
IPOIICCCOB W SIBJICHUM, M3y4aeMbIX XUMHEH, Ouooruen, pusnyeckoit reorpadueit
U actpoHoMuei. Mcnonp3oBaHue W aKTUBHOE NMPUMEHEHHE (U3MUECKUX 3HAHUUN
OTpe/eNsieT XapakTep U pPa3BUTHE PAa3HOOOpA3HBIX TEXHOJOTUH B cdepe
OHEPreTUKH, TPAHCIIOPTa, OCBOCHMSI KOCMOCA, IOJIYYEHHS HOBBIX MAaTEPHAJIOB C
3alaHHBIMU CBOMCTBaMU M JApyrux. M3ydenwe ¢Qu3uku BHOCUT  OCHOBHOM
BKJIaJl B (DOpMUPOBAHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpPAa OOYyYalollUXcs, B
dopMupoBaHrUE YMEHHI MPUMEHATh HAYYHBIH METOJ MO3HAHUS NPU BBITIOJHECHUH
MU Y4eOHBIX UCCIIETOBAHUI.

B ocHOBy kypca ¢u3uku i1 YpOBHS CpeaHero oOIiero oOpa3oBaHUs
IOJIOXKEH pAX HUACH, KOTOpPhIE MOXHO pacCMarTpuBaTh KAaK MPUHLMIBI €ro
ITOCTPOCHHUSL.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kype ABISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3/eloB (PU3UKH, BKIIOYAET KaK
BOITPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B CcOOTBETCTBUM € HEWl Marepuan Kypca (QU3NKU
o0ObeIMHEH BOKpYr (u3Mueckux Teopuil. Beaymmm B Kypce sBIseTCS
(opMupOBaHHE MPENCTAaBICHUM O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanuss NOpeanosiaraeT HUCHOJIb30BaHUE
I'YMaHUTAPHOTO MOTEHIMaNna (PU3NYECKOW HAayKH, OCMBICIIEHHUE CBSI3M Pa3BUTHS
¢u3ukn Cc pa3BuTHEM oOOLIeCTBAa, a TakXe C  MHUPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH U SKOJIOIMUECKUMHU MTPOOIEMaMHU.

Hoes  npuknaomnoti  Hanpaénennocmu. Kypc ¢uszukum  npeanosnaraer
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX M TEXHOJIOTMYECKUX MPHIIOKEHUN
M3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes »skonocuzayuu peanusyercsi TMOCPEICTBOM BBEACHMS 3JIEMEHTOB
COJIEp)KaHus, TOCBALIEHHBIX OSKOJIOTMUECKUM Mpo0JieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHMKH U TEXHOJOTHH, a TakXke 00CYXIeHUs
npo0sieM palMoOHaIbHOTO MPUPOJOTOIB30BAHMS U SKOJIOTHYECKON 0€30MacCHOCTH.

CrepKHEBBIMU 3JIEMEHTAMU Kypca (PU3MKHM Ha YPOBHE CpPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (pu3nyeckue Teopuu ((popmMupoBaHHe MPEACTABICHUN O
CTPYKType MOCTpPOEHUsl (PU3MUECKON TEOpHUH, POIH (PYHIAMEHTAIBHBIX 3aKOHOB U
IMPUHLMIIOB B  COBPEMEHHBIX NPEACTAaBICHUAX O NPHUPOJAE, TI'PaHULIAX
OPUMEHUMOCTH TEOpPUHM, JUIsl ONHMCAHHUS E€CTECTBEHHO-HAYYHBIX SBJICHUN U
MIPOIIECCOB).

3. MECTO YYEBHOU JUCIHUIIJIMHBI B YYEBHOM ILJIAHE

Mecto ¢usuku B cucreme CIIO ompexaensercss ero mo3HaBaTeIbHBIM U

MHUPOBO33PCHYCCKUM 3HAUYCHHUCM, BOCIIUMTATCIIbBHBIM INOTCHIHWAJIOM, BKJIAJIOM B
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CTAaHOBJICHHE JIMYHOCTU YeJIOBEKa. YueOHas AUCHUIUIMHA «DU3MKay SBISETCS
y4eOHBIM TPEAMETOM U3 00SA3aTEeIBbHONW MPEAMETHON 00JacTH
«EcrectBenHoHayuHble TipeameTs» PI'OC cpemnero obmero oOpasoBanus. B
kouiemxe JI'Y, peanusyroiero o0pa3oBaTesibHYI0 MPOrPaMMy CPEIHETO OOIIEero
obpazoanust B mpeaenax ocBoeHuss OIIOIT CIIO nHa 6a3e OCHOBHOIO OOIIErO
oOpazoBaHus, yueOHas JTUCIUTIIMHA «Duzuka» u3yJaeTcs B
obmeobpazoBarensHoM nukiie yaeoHoro miana OITOIT CITIO ra 6a3e 0CHOBHOTO
o0111ero 0Opa3oBaHus ¢ MOJIyYEeHHUEM cpeaHero oomero oopazosanus (IIIICC3). B
yuebnpix miaHax [IIICC3 mecto y4ueOHO# mucturuinHabl «PU3MKa»— B COCTaBE
0011e00pa30BaTeIbHBIX YUEOHBIX NUCHUIUIMH, (GOPMUPYEMBIX H3 00S3aTEIbHBIX
npeaMeTHeix — obmactet  PI'OC  cpenHero  obmero  oOpasoBaHMs,  AJs
cnermainbHocT CIIO 40.02.04 - «FOpucnpyneHuus».

4. PE3YJBbTATBHI OCOBOEHUS YYEBHOM JUCIHHAITINHBI
(MMYHOCTHBIE, MeTaNpeMeTHbIE U MPeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS
Y4eOHOM IUCHMILIMHBI)

OcBoenue yudeOHoro mnpeamera «duszmka» Ha ypoOBHE CpEIHErO OOIIETro
oOpazoBanusi (0a30BbIil YPOBEHB) JOKHO OOECIEUUTH JOCTHUKEHUE CIETYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YyIbTATOB.

JIMHHOCTHBLIE PE3VYJIBTATBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHUS Y4EOHOTrOo mpeameTa « ODU3nKay JOJIKHBI
OTpa)xkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHUCTEMOW ILEHHOCTHBIX
OpUEHTAllU{, TIO3UTUBHBIX  BHYTPEHHUX  yOEXKIEHUH, COOTBETCTBYIOIIUX
TPAJAULMOHHBIM LEHHOCTSM POCCHMCKOrOo OOIIECTBA, pacIIMpPeHHE >KU3HEHHOI'O
ONbITA M ONBITA JEATEIBHOCTH B IPOLECCE PEANN3ALMUA OCHOBHBIX HAIIPaBICHUUN
BOCIIUTATENBHOU IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaskIaHCKOT0 BOCIIMTAHUSI:

c(OPMUPOBAHHOCTH IPAKIAHCKON MO3UIIUN 00YYaIOUIerocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOILEYETOBEUECKMX T'YMAHUCTUYECKUX H
JNEMOKPATHYECKNX LIEHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX I'PakAaHCKOIO
oO11ecTBa, y4acTBOBaTh B CaMOYIIpaBJIeHUH B 00pa30BaTeNIbHOI OpraHu3aluy;

YMEHHE B3aHMOJIEMCTBOBATH C COI[UATIbHBIMU UHCTUTYTAMH B COOTBETCTBUHU C
X QYHKIUSMU U HA3HAYEHUEM;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM NEATEIBHOCTH;



2) NaTPHOTHYECKOTO BOCTIUTAHUS S

chOpMHPOBAHHOCTh POCCHICKOM TPaXJaHCKOU UJIECHTUYHOCTH,
MaTPUOTU3MA,;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHKEHUAM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

c(hOpMHPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STUIECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W TPUHUMATh OCO3HAHHBIC PEIICHHSI,
OPHUEHTUPYACh HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCJIE B
NEATEIBHOCTU YYEHOTO;

OCO3HAHHE JINYHOTO BKJIaJia B IOCTPOCHHUE YCTOMYUBOTO OyAYLIEro;

4) 3CcTeTHYECKOr0 BOCITIMTAHMA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYasi 3CTETUKY HAYYHOI'O TBOPYECTBA,
MPUCYLIEro (PU3NYECKOI HAYKE;

5) Tpya0BOro BOCIMTAHMS:

MHTEpPEC K pa3iIuuHbIM chepaM TpodecCHOHATBLHON NESITeNIbHOCTH, B TOM
YHCJIE€ CBA3aHHBIM C (DU3UKON U TEXHHUKOM, yMEHUE COBEPIIATh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccun U peaan30BbIBaTh COOCTBEHHbBIC KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA TPOTSKEHUU BCEU KU3HU,

6) IKOJIOrHYEeCKOro BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh OJKOJOTUYECKONW KYJIbTYPhI, OCO3HaHUE TIJIOOATLHOTO
XapaKTepa dKOJOTMYECKUX MPOoOeMm;

TUIAHUPOBAHUE U OCYIIECTBIICHUE ICHCTBUM B OKPYKAFOIIEH CPEZIC HA OCHOBE
3HAHUSA LEJIEd YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

pacHIMpEeHUEe OMbITa JEATEIbHOCTH SKOJOTMYECKOM HaIpaBJICHHOCTH Ha
OCHOBE UMEIOIIMXCA 3HAHUH 10 (QU3HKE;

7) HIEeHHOCTH HAYYHOT 0 MO3HAHUS

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3MUECKON HAYKH;

OCO3HAHHUE LIEHHOCTH HAYYHOM JESTEIbHOCTH, TOTOBHOCTH B IMpoIEcce
M3ydeHuss (U3UKU  OCYIIECTBISATH TMPOEKTHYIO M HCCIEI0BATEIbCKYIO
NEATEIbHOCTh UHIUBUYAIBHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBEPCAJbHBIE Y4eOHbIE AeiiCTBUS
ba3oBble JJoruyeckue aelcTBUA:
CaMOCTOATENLHO  (OPMYJIHPOBATh W AKTyalIW3UpOBaTh  MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;



OTIPEAETATH LENH IeATENbHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPUH HX
JTOCTUKCHHUS,

BBISIBJISITH  3aKOHOMEPHOCTH M TPOTHUBOPEYHS B  paccMaTpUBAEMBIX
du3nYecKuX ABICHUAK;pa3padaThiBaTh IUJIAH PEIICHUsI MPOOJIEMBbl C YUETOM
aHaJIM3a UMEIOIINXCS MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBBI B JIEATEILHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJILTATOB
LeJISIM, OLICHUBATh PUCKHU TIOCTEACTBUN ACSITEILHOCTH;

KOOPJIMHUPOBaTh W  BBIMOJNHATH pabOTy B  YCJIOBHUSIX  peajbHOro,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATH KPEATUBHOE MBIIINICHUE MTPH PEILICHUH KU3HEHHBIX MTPOOIIEM.

Bba3oBble nccieoBaTebcKue 1eicTBUS:

BJIAJCTh HAYYHOU TEPMHUHOJOTUEH, KIIOYEBBIMU MOHATUSIMH U METOJIaMHU
(pu3HUECKON HAYKU;

BJIa/IE€Th HABbIKAMHU YYEOHO-UCCIIEOBATEIBCKOM U MPOEKTHOM EATEIbHOCTH
B 00J1acTH (PU3HUKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY HOMCKY
METOJIOB pEIIeHUS 3a7a4 (PU3UYECKOTO COACPNKAHHS, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB IMO3HAHUS;

BJIA/JE€Th BUAAMH JCSITEIBHOCTH IO TOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIIpETaliy, M[peoOpa3oBaHUI0 W TMPUMEHEHUI0 B PA3IMYHBIX Yy4E€OHBIX
CUTYaIIMsIX, B TOM YKCJIE MIPU CO3JITaHUHU yUEOHBIX MTPOCKTOB B 001acTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBS3M M aKTyaJH3WpOBaTh 3ajady,
BBIIBUTATh TUTOTE3Yy €€ pEeIICHUs, HaXOAUTh apTyMEHTHI IJIS JI0Ka3aTelIbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJIM3UpOBaTh TIOJYYEHHBIE B XOJI€ pEIIECHUs 3aJayd  pe3yjbTarhl,
KPUTHYECKU OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
yCIIOBUSIX;

CTaBUTh W (HOpMyIUpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaATEIBHOU
JESITeIbHOCTH, B TOM YHCJIE IIPU U3YUYE€HUU (PU3HKH;

JaBaTh OLIEHKY HOBBIM CHTYAIIUSIM, OIICHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETh TIEPEHOCUTh 3HAHUA TO0 (U3MKE B TMPAKTUYECKYI0 00JIacTh
KU3HEACSITEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HJICH, PEAJIaraTh OPUTHHAIBHBIC OAXO/IbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIUE alIbTEPHATUBHBIE PEIICHHUS.

Pabora c ungopmanumeii:

BJIa/IeTh HaBBIKAMU MOJy4YeHHUs] MHpOpManuu (U3HUECKOrO COJACPKaHUSA U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSTEIbHO OCYIIECTBIIATh IOMCK, aHAIIU3,
CUCTEMATH3ALMI0 W WHTEPHpETalni0 UHPOpMallUd PA3IUYHBIX BHUJIOB U (opm
pe/ICTaBIICHNUS;

OLICHUBATH IOCTOBEPHOCTH MH(OPMALIHH;



HUCIIOJIB30BAaTh cpeacrBa I/IH(l)OpMaI_II/IOHHbIX n KOMMYHUKAIITUOHHBIX
TEXHOJIOTUH B PCUICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX WU OPTaHU3allMOHHBIX

3amady ¢ CcoOoJeHHeM TpeOOBaHW SPrOHOMHUKH, TEXHUKH O€30MacCHOCTH,
TUTHCHBI, PECYypCOCOEpEKEHUsS, TPABOBBIX M  OTHYECKUX HOPM, HOPM
uH()OpMaIIMOHHOM 0€301MacHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJEP)KaHWS B Pa3IMUHBIX (opmaTax ¢
y49€TOM HazHaueHUs HHPOPMAIMH U 1IEJIEBON ayAUTOPUH, BRIOUPAsT ONTUMATHHYIO
(dbopMy MpeacTaBIeHUS U BU3yaTu3alliy.

KoMmMyHuKkaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE IeliCTBUSA:

OCYHIIECTBJIATh OOIlEHHEe Ha Yypokax (U3MKA HW BO  BHE-YpOUHOU
NEATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(JIMKTHBIX CHUTyallMd HW  CMSTr4aTh
KOH(JIUKTBIL;

Pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOUKY 3pPEHHUSA C MCMHOJIb30BAaHUEM
S3bIKOBBIX CPEJICTB;

MIOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
padoTHI;

BBIOMpPATh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBUM C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEMN Ka)KJI0T0 YJI€Ha KOJUIEKTHUBA;

NpUHUMATh  I[€Td  COBMECTHOM  JESTEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh JIEUCTBUS MO €€ IJOCTHXKEHMIO: COCTaBJISATh IUIAH JICHCTBHM,
pacnpenensiaTb poju ¢ y4€TOM MHEHUM YYacCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOU paboThI;

OIICHUBATh Kaye€CTBO CBOETO BKJIAaJla M KaXKJIOr0 y4aCTHHKA KOMaHIbl B
oO1IuMi pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeiaratb HOBBIE IPOEKTHI, OLIEHUBATh WJEU C TO3UWLUHUH HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETMUYECKOE TMOBEACHHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpAKEHUE, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE eiiCTBUS
Camoopranuzamnus:

CaMOCTOSATEIILHO OCYIIECTBISITh MO3HABATEIBHYIO JCATEIHHOCTh B 00JIaCTH
GU3NKK ¥ aCTPOHOMHUH, BBIABISITH NPOOJEMBI, CTaBUTh H (OPMYIHUPOBATH
COOCTBECHHEIC 3a/1a4H;

CaMOCTOSATEIILHO COCTaBJIATh IUIAH PEHICHUS PACYETHBIX M KayeCTBEHHBIX
3a/1a4, TJIaH BITIOJHEHUS MPAKTHYECKOW pabOThl ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYaIIHSIM;
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pacuIMpsATh paMKU y4eOHOTO MpelMeTa Ha OCHOBE JIMYHBIX MPEANnoYTeHH;

JIenaTh OCO3HAHHBIA BBHIOOP, aprYMEHTHPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAULMUA B 00JacTu
(U3HUKHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPO.1b, IMOIMOHAIbHBIH HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsM, BHOCUTH KOPPEKTHUBBI B JCATEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BIAJCTh  HaBbIKAMHM  [IO3HABATEIIbHOM  pedlieKCMM  Kak  OCO3HaHUS
COBEpIIIACMBIX JICUCTBHUH W MBICIUTEILHBIX TMPOIECCOB, HMX PE3YNbTATOB H
OCHOBAaHMIA;

WCITOJIB30BaTh MPUEMBI peIICKCUU TSI OIICHKU CHUTYyaIliH, BEIOOpa BEPHOTO
pEIICHMS;

YMETh OIIEHWBATh PHUCKA M CBOEBPEMEHHO NPUHUMATh PEHICHUS M0 HUX
CHUXEHHUIO;

NPUHUMATh MOTHBBI WM apryMEHTHI JPYTUX TPH aHAJIW3€ pe3yiabTaToB
NEeSATETHHOCTH;

NPUHUMATh ce0s1, IOHUMAasi CBOM HEJIOCTATKHU U JIOCTOMHCTBA;

NpPUHUMATh MOTHBBI W aApPTyMEHTHI JIPYTUX TPU aHAJU3€ pPE3yJIbTaTOB
NEeSATETLHOCTH;

PU3HABATh CBOE MPABO U MPABO JIPYTUX HA OMHUOKH.

B mporiecce TOCTHXEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IMPOTPaAMMBI
no Qu3MKe 9 YPOBHS CpeaHero ooOmero o0pa3oBaHus y OOyYarOIIMXCS
COBEPIIICHCTBYETCS AYMOITMOHAIbHBIN HWHTEJUICKT, TIPEATOIaT AFOTITHIHA
c(hOpPMUPOBAHHOCT:

CaMOCO3HaHMSs, BKJIIOYAOIIET0 CIIOCOOHOCTh MOHUMATh CBOE IMOLIMOHATIBHOE
COCTOSIHHE, BUJICTh HANPABJICHHUS PA3BUTHS COOCTBEHHON IMOIIMOHATILHOUN cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBaHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJECHUE, CIOCOOHOCTh aJanTHUpPOBATHCA K
YMOITMOHAIEHBIM U3MEHECHHUSIM | MTPOSIBISATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTpeMJICHHE K JOCTHKEHUIO MEIA U
yCcrexy, ONTUMH3M, WHHUIIMATHBHOCTh, YMEHHUE JCUCTBOBATH HCXOMSI W3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOUYAIOIIEH CITOCOOHOCTh MOHUMATh SMOITMOHAIIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIIECTBICHHH OOIIEHHUs, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COLIMAJIBHBIX HaBBIKOB, BKIJIFOUAIOIIMX CIIOCOOHOCThH BHICTPANBATh OTHOILLIEHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATH MHTEPEC U pa3peniaTh KOHMIUKTHIL.
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[MPEAMETHBIE PE3VYJIbTATDI

K xonity oOydeHus mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIONINXCST YMCHUI:

JEMOHCTPUPOBATh Ha MPUMEpPax pojib U MeCTO (U3UKA B (HOPMHUPOBAHUH
COBPEMEHHOW HAy4YHOW KapTHHBI MHUpPA, B PA3BUTUU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B MPAKTUYECKOU I€ATETBHOCTH JIIOICH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (PU3NUECKHX MOJIETICH:
MaTepuanabHas TOYKa, HHEPIUAbHAS CUCTEMA OTCUYETA, aOCOMIOTHO TBEPIOE TEIO,
WJICUTBHBIN Ta3, MOAEIN CTPOCHUSA Ta30B, KUAKOCTEW U TBEPABIX TEJ, TOYCYHBIN
AIICKTPUYECKUH 3apsi/i MPU PelieHNH (PU3NUECKUX 3a/1ay;

pacro3HaBath (U3UYECKHUE SBJICHHS (IIPOILIECCHI) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHHUS BEIIECTBA U
BJIEKTPOJAVMHAMUKH:  PAaBHOMEPHOE UM  PaBHOYCKOPEHHOE  MPAMOJMHEUHOE
NBIKEHUE, CBOOOJHOE TMAaJCHUE TEJ, JABUKEHUE I10 OKPYXHOCTH, HWHEPIUS,
B3auMojielicTBue Tei, auddy3us, OpOyHOBCKOE ABMKCHHE, CTPOCHHUE JKHIKOCTEH
U TBEPJBIX TEJ, U3MEHEHNE 00BEMA TEJ MPH HAarpeBaHUU (OXJIKICHUH ), TEINIOBOE
paBHOBECHE, HWCHAPEHHE, KOHAECHCALWS, TUIABICHUE, KPUCTAJUIM3AlLNs, KUIICHUE,
BJIA)KHOCTBH BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHWM B 3aKPHITOM
cocyle, CBsI3b MEXKAy IapaMeTpaMM COCTOSHHMS Tra3a B H30Ipoleccax,
BJICKTPU3ALMS TEJ, B3aUMO/JICCTBUE 3aPSII0B;

OMHUCBHIBATh MEXAHWYECKOE IBIIKCHHE, HCIOIb3YsSd (U3NUYSCKUEC BECITHMYMHBI:
KOOpJIMHATA, IYTh, IMEPEMENICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
MMIYJbC TEJIAa, KWHETUYECKAs] SHEPIrusl, MOTCHIIMAJIbHAS SHEPrUsi, MEXaHUYECKas
paboTa, MexaHWYecKass MOIIHOCTb, MpPU ONHCAHUU TMPABWIHHO TPAKTOBATH
(U3UYCCKUM CMBICT HCIHONB3YEMBIX BEIWYHWH, WX O00O03HAYEHUS W CAWHUIIBI,
HaXOJHUTh (POPMYJIbI, CBA3BIBAIONINE JAaHHYIO (DU3UUYCCKYIO BEIUYUHY C JIPYTHUMH
BEJIMUYMHAMM;

ONUCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIC SIBJICHUS,
UCTIONB3Yysd (U3NUECKue BEJIUYUHBI: JIaBJICHUE Tas3a, TeMmIepaTypa, CpeaHss
KWHETUYECKAsI SHEPIUsl XAaO0THYECKOTO JABHUKEHUS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTH MOJIEKYJI, KOJIMYECTBO TEIUIOTHhI, BHYTPEHHsIS JHEprus, pabora rasa,
KOO(PPUIIMEHT TOJIE3HOTO JEHCTBUS TEIJIOBOTO JIBUTATEJNsl; TPU OMHCAHUU
NPaBWIbHO TPAKTOBaTh (PU3MUECKUNA CMBICT HCIOJIB3YEMbIX BEJIMYMH, WX
0o003HaueHWs W €IUHUIIBI, HAXOAWTh (OPMYJBI, CBS3BIBAIONIME JaHHYIO
(GU3UUECKYI0 BEIMUUHY C IPYTUMHU BEJIMUYHNHAM;

ONUCHIBATh U3YUYEHHBIC AJIEKTPUYECKUE CBOMCTBA BEIIECTBA U JIEKTPUUYECKUE
SIBJICHHSI (TIPOIIECCHI), UCTIONB3YS (PU3UUYECKUE BEITUYHMHBI: AJICKTPHUUCCKUIN 3apsi,
3JIEKTPUYECKOE MOJIE, HAPSLKEHHOCTD MOJISA, MOTEHIMAI, PA3HOCTh MOTEHIIUAJIOB,;

IpU ONMUCAHUHM TPABUIBHO TPAKTOBATh (DU3MUECKUNA CMBICT HCIOIb3yEMbIX
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BEIIMYMH, WX OO0O3HAYCHHUS W EIUHUIILI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIMYUHY C IPYTUMH BEIIMUYNHAMU;

aHAIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBJICHMS, UCIOIB3Ys (pu3myeckue
3aKOHBI Y NPUHLMIBL: 3aKOH BceMUpHOTo Tsarotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHHUS MEXaHUYECKOW OHHEPruu, 3aKOH COXPAHEHUS HUMITYJIbCA,
NPUHLNN CYNEPHO3ULIMM CUJI, NMPUHIMUI PABHOINPABUS HHEPLUHAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBAa, TI'a30BbIE
3aKOHBI, CBA3b CPEIHEN KUHETHUYECKON YHEPTUM TEMJIOBOTO ABUKEHHS MOJIEKYI C
a0COJIOTHOM TeMIepaTypoi, MEepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHEHUS
AJEKTPUUYECKOTO 3apsifa, 3akoH KyroHa, Tpu 3TOM pa3iauyaTh CIIOBECHYIO
GbOpMYJIUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKCHUE W YCJIOBUS (TpaHUIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHIUIBI JEHCTBUA MAaIllMH, TMNPUOOPOB |
TEXHUYECKUX YCTPOWCTB; pazinyaTh YCIOBHUS MX O€30MACHOTO HMCIOJIb30BAHUS B
MOBCEHEBHOM JKH3HHU;

BBITIOJIHATh AKCHEPUMEHTHI 1O UCCIACAOBAHUIO (PUBMYECKUX SBJICHUM U
MPOIIECCOB C HKCIOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBath MpoOiemMy/3aiady MW TUIOTE3y YYEOHOro  SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 NPEIJIOKEHHOTO0 OOOpYAOBaHMS, MPOBOJUTH OMBIT U
(dbopMyIHpOBaTH BHIBOJIBI;

OCYILECTBJISITh IPSMBIE M KOCBEHHBIC U3MEPEHUS (PUBMUECKUX BEIUYUH, MPU
ATOM BBIOMpaATh ONTUMAJIBHBIM CHOCOO WM3MEPEHUS M HMCIOJIb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MMOTPEITHOCTEN U3MEPEHUI;

UCCJIENOBATh  3aBHUCHUMOCTH  MEXIy  (DU3MYECKUMHU  BEJIMYUHAMHU  C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHUM, NMPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKkcHpoBaTh pe3yabTaThl TMOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEJIMYUH B
BUJI€ TaOJUIl U TPaUKOB, JI€JIaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIIEIOBAHUS;

cobJroaTh MpaBuiaa 0€30MacHOTO TPyJla MPU MPOBEACHUU HCCIIEAOBAaHUN B
paMKax y4eOHOTO OKCHEpHUMEHTa, Y4YeOHO-HCCIEAOBATEIIbCKOM UM TMPOCKTHOU
JESTETPHOCTH C HMCTOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB W JIAOOPATOPHOTO
000py10BaHUS;

pemath pacu€THBIC 3aJlayd C SBHO 3aJaHHOW (U3UYECKOW MOJIEIIbIO,
UCIIOIBb3Ys (PM3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4U
BBIOWpPATh (PU3UYECKYIO MOJIENb, BBIACIATh (U3UUECKHUE BETUYHHBI U (DOPMYIIBI,
HEOoOXoauMbIe i €€ perieHus, MPOBOJUTh Pacdy€Thl U OICHUBATH PEaTbHOCTD
MOJIY4YEHHOT'0 3HAYEHUS (PU3UYECKON BEIIMUUHBIL;

pelaTh Ka4eCTBEHHBIC 3a/1a4H: BHICTPAUBATh JIOTMYCCKH HEPOTHBOPEUHUBYIO
[IENIOYKY PACCYXKIACHHIA C OMOpPOW Ha HW3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue IBICHUS;

UCIIOJIb30BAaTh  TPM  PEIMIEHWH  Y4eOHBIX  3aJad  COBpPEMEHHbBIC
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nH(})OPMAITMOHHBIC TEXHOJIOTUH ISl TIOWCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIAN
Y TIPEJICTaBJICHUS yueOHOW U HAyYHO-TIOMYJISIPHON HHPOPMAIIUH, TTOTy4YEeHHOM 13
Pa3TUYHBIX UICTOYHUKOB, KPUTHUECKH aHAJIM3UPOBAThH MOTydaeMyto HH(pOpMaIIio;

PUBOUTD MIPUMEPHI BKJIa/Ia POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IMPOILIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

WCITIOJIB30BaTh TEOPETHUYECKUE 3HAHUSA 1O (DU3UKE B TOBCEAHEBHOM JKU3HU
JUtst o0ecriedeHus: 6€30MacHOCTH NP O0pallleHnH ¢ MpUOOpaMHu U TEXHUUYECKUMHU
YCTPONCTBAMHU, JIJIi COXPAHEHUSI 3JI0POBbSI U COOJIIOJICHHUSI HOPM IKOJIOTHYECKOTO
MOBEAECHHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpyIIl€ C BBINOJHEHUEM Pa3JIMUHBIX COIMAJIBHBIX POJICH,
IJIaHUPOBATh PpabOTy TPYIIbI, pPALUOHAIBHO pacHpelensaTh OOSI3aHHOCTH U
IJIAHUPOBATH ACSATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUsAX, aJICKBATHO OLICHUBATH
BKJIAJl K&XKJIOTO M3 YYACTHUKOB I'PYIIIHI B pEIICHUE pacCMaTpUBaeMOid MPOOIEMBI.

JIEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (u3uku B (HopMuUpOBaHHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B Pa3BUTHM COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON IEITEIBHOCTH JIOJIEH, LUETOCTHOCTh U €IMHCTBO
¢dbu3HUecKoil KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TMPUMEHEHUS HW3YUYEHHBIX (PU3UUYECKUX MOJENCH:
TOYEYHBIN AJIEKTPUYECKUM 3apsil, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, sIACPHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOTO S/pa TpPHU PEIICHUH (DU3UIECKUX
3a/1ad4;

pacno3HaBath (U3UYECKHUE SIBICHUS (TIPOILIECCHI) U OOBACHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJAMHAMUKU M KBAHTOBOUM (PUBHMKU: dJEKTpUUECKasi TPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XMUMHUYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, JJICKTPOMAarHUTHAas WHAYKUHS, JEWCTBUE MAarHUTHOTO TOJA Ha
MPOBOAHUK C TOKOM W JABWXKYIIUICSA 3apsfl, JIEKTPOMArHUTHBIC KoJieOaHUS W
BOJIHBI, NPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPa)XEHUE, IPETOMIIEHUE,
uHTepbepeHius, audpakus ¢ TOJspuU3anUs  CBETa, JUCIEPCUS  CBETa,
doToanekTpuaeckuit 3pdext (poTodrddheKT), CBETOBOES AaBlIieHHE, BOSHUKHOBEHHUE
JIMHEMYATOro CIIEKTpa aroMa BOJOPOJA, C€CTECTBEHHAss M MCKYCCTBEHHas
PaJIUOAKTUBHOCTD;

ONMKCHIBATh H3YUYEHHBbIE CBOWCTBA BelIeCTBA (BJIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUUECKYI0  MPOBOJMMOCTh  pa3JIMYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SIBJICHUS (IIPOLECCHI), HCIOJB3Ys (U3NYECKUE BEIUYUHBL:
DJEKTPUYECKUHN 3apsl, CUila TOKA, DJIEKTPUYECKOE HANPSIKEHUE, IEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHLIMAJIOB, JJIEKTPOJABUXKYILAs CHiia, padoTa TOKa,
MHIYKLIHMS MarHUTHOrO mnoiig, cuina Awmmepa, cuia JlopeHna, WHIYKTHBHOCTb
KaTyIIK{, 3HEPTUsl DJEKTPUYECKOIO M MArHUTHOIO IIOJIEH, NEPUON M 4acToTa
Kose0aHuil B KoJebaTeIbHOM KOHTYpE, 3apsi U cujla TOKa B MPOIEecce
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TApMOHHYECKUX DJIGKTPOMArHUTHBIX KoieOaHWi, (OKyCHOEe paccTOsSHHE U
ONTHUYECKasi CWJa JIMH3bI, MPH OMHCAHWU MPABUIBHO TPAKTOBATh (UIUYECKUIN
CMBICII HCIOJb3YEMBIX BEIMYMH, HX OOO3HAUYECHHS] W E€JUHULBI, YKa3bIBaTh
dopMynbl, CBA3BIBAIOLIME JaHHYIO (U3MUECKYI0 BEJIMYMHY C JAPYTHUMH
BEJINYMHAMU;

ONHUCBHIBATh M3YYCHHBIE KBAHTOBBIC SIBIICHUS W MPOLECCHI, HCIOIb3Ys
(du3nyueckue BEIMYHUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMIYJbC (POTOHA, IEPHO/] MOJIypacaa, YHEPTHsl CBA3H
aTOMHBIX SJIep, TPH OMHCAHWHM TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT
UCIOJIb3yeMbIX BEJIMYMH, UX OOO3HAUYCHMS] M EIUHUIIbI, YKa3blBaThb (POPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (U3MUECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMU,
BBIYUCIISATH 3HAaUEHUE (PU3NUECKON BEITMUUHBI,

aHANIM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SIBICHUS, UCIOJIBb3Ys (U3MUECKUE
3aKOHBI U MPUHIMNBL: 3aK0H OMa, 3aKOHBI MOCJIEIOBATENBHOIO U MAPAIIIETBLHOTO
COCIMHEHUA NPOBOAHUKOB, 3aKOoH Jlxoyis—JIeHna, 3aKkoH 3JIEKTPOMArHUTHOU
MHIYKIWHU, 3aKOH MPSMOJIMHEMHOrO PaclpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI NPEJOMIICHHS CBETa, ypaBHEHUE ODWHIITEHHa i PoTtodrddexra,
3aKOH COXPaHEHUs DHEPTHH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsi/ia, 3aKOH COXPAHEHUs MacCOBOTO 4HMCia, MocTysaTel bopa,
3aKOH PaJIMOAKTUBHOIO pacnaja, Mpu 3TOM pa3indarh CIOBECHYIO (hOPMYIUPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKO€ BBIPAKEHUE U YCIOBUA (TpaHUIbl, O0JIAaCTH)
PUMEHUMOCTH;

ONPENIEIIATh HAIIPABJICHUE BEKTOPA MHIYKIIMM MArHUTHOTO TOJISI POBOJHUKA
C TOKOM, CuJIbl Amriepa u cuibl JIopeHua;

CTPOUTh W ONHCHIBATH H300paKEHUE, CO3AABAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO MCCIEIOBAaHUI0 (U3UYECKUX SBJICHUA U
MPOLIECCOB C HCIOJBb30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHHI: NpH 3TOM
dbopmynupoBath mpobiieMy/3aadyy M THUIOTE3y y4eOHOro  JKCIEPUMEHTA,
coOuparh YCTaHOBKY M3 MPEIJIOKEHHOIO O0OpYIOBaHHs, MPOBOIUTH OMBIT U
(dbopMyIHpOBaTH BHIBOJIBI;

OCYUIECTBIISITh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3UYECKUX BEIUYMH, TIPU
ATOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO U3MEPEHUsS M HCIOIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH ITOIPEITHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3WYECKUX BEJIUYMH C  HCIOJIb30BAHHEM
OpsIMBIX W3MEPEHHI: TpH 3TOM KOHCTPYHMpPOBaTh YCTaHOBKY, (PUKCHUpOBATH
pe3ysbTaThl MOJIYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BUJE TAOIUL U
rpaduKoB, AeaTh BBIBOJBI IO PE3YJITaTaM MCCIEIOBAHNUS;

co0moaTh mpaBuia 6€30MacHOro TpyJa MpU MPOBEICHUU HUCCIEIOBAHUNA B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-UCCIEI0BATENbCKOW U MPOSKTHOU

15



JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pynIoBaHUs;

pemiate pacu€THbIE 3aJaddl C SIBHO 3aJaHHOM (PU3NYECKOW MOAECIbIO,
UCIONB3YS (pU3MUecKre 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHaJN3a yCIOBUS 3a/1a4uH
BbIOMpaTh (PU3NYECKYIO MOJEIIb, BBIIEIATh (PU3NYECKUE BEIUYUHBI U (HOPMYIIBI,
HEOOXOAUMBIE JUIsl €€ pelIeHUs, MPOBOJUTh Pacu€Tbl U OLEHMBATh PEAIBLHOCTH
MOJy4YEHHOTO 3HaueHUs (PU3NUECKOMN BEIUYUHBL;

pemaTh KaueCTBEHHbIE 3aJa4l: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUHUBYIO
LETIOYKY PACCYKIECHUM C OINOPOM HA W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH WU
(uznyeckue sBICHUS;

UCIONB30BaTh  MpPH  PEIIEHUHd  y4eOHBIX  3aJady  COBpPEMEHHbIE
MH(}OpMAIMOHHBIE TEXHOJIOTUH ISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINH
Y IIPEICTABIICHUS YUE€OHON U HAyYHO-TIOMYJISIPHON MH(OpMAUK, MOTyYEHHON U3

pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATM3UPOBATH MOITYYaeMyI0 HH(OPMAIHIO;

OOBSCHATh MPUHLMIIBI JEHCTBUS MallUMH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MACHOTO UCHOJIb30BAaHUS B MOBCEIHEBHON
KU3HH;

IPUBOJNUTH IPUMEPHI BKJIa/1a POCCUNUCKUX U 3apyOEkKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKHU, B OOBACHEHHE IPOILIECCOB OKPYKAIOLIErO0 MHpa, B PA3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA MO (PU3UKE B TMOBCEAHEBHOM KU3HU
i obecrieyeHus: 0€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOpPaMH U TEXHUYECKUMU
yCTPOMCTBAMHU, ISl COXPAHEHUS 310pOBbsS M COOJIIOICHUS HOPM 3KOJOTUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTatb B TIpyMNNe C BBINOJIHEHUEM PA3IMYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBaTh pabOTy TPYIIbl, palMOHAIBHO paclpeAeisiTh OOA3aHHOCTH MU
IUTAHUPOBATH JIESITEIBHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJI€KBaTHO OLIEHUBATH
BKJIAJl K&yKJJOTO U3 YYACTHUKOB I'PYIIIBI B pEIIEHUE pacCMaTPUBAEMON TPOOIEMBI.

OcBoenune yueOHOU nucuuruinHbl «Du3uka» cnocoOCTBYeT (HOPMHUPOBAHUIO
001X KOMIIETEHIIUI:

OK 01. BsiOupare cmocoObl pemeHus 3aga4  npodecCHOHATBHON
NEeATETHLHOCTH MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTAM;

OK 02. Wcnonb3oBaTh COBPEMEHHBIE CpEJICTBa IIOHMCKA, aHaau3a U
WHTepnpeTanuu nHGopMaruu 1 HHGOPMAIIMOHHBIE TEXHOJIOTHH JIJISi BBITIOTHEHUS
3a/1a4 mpohecCuOHATBHOU IeATeTLHOCTH;

OK 03. [TnanupoBath U peanu30BbIBATb COOCTBEHHOE MPOQPECCHOHAIBHOE U
JUYHOCTHOE pasBUTHE, PEINTPUHUMATETHCKYTO JeSITEIIEHOCTh B
npoeCCUOHANBHONM cdepe, MCIONb30BaTh 3HAHWS 1O MPABOBOW U (PMHAHCOBOMA
I'PaMOTHOCTH B Pa3JIUYHbBIX KU3HEHHBIX CUTYAIUX;
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OK 04. DddexktnBHO B3amMMOIEHCTBOBaTh M PabOTaTh B KOJUICKTHBE U
KOMAHJIE;

OK 05. OcymecTBiasaTh YCTHYIO M MHUCBMEHHYI0 KOMMYHHUKAILlMIO Ha
rocyiapcTBeHHOM si3bike Poccuiickoit ®enepanu ¢ y4eTOM OCOOCHHOCTEM
COILIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 07. ConelicTBoBaTh COXPAHEHHUIO OKpYXKaromien Cpepl,
pecypcocOepeKeHn0, TPUMEHATh 3HaHWA 00 M3MEHEHMM KIIMMAaTa, MPUHIIUIIBL
OepexXIIMBOTO MPOU3BOJACTBA, A(G(GEKTUBHO JEHCTBOBATH B  YPE3BBIYANHBIX
CUTYaIusX;

OK 08. Mcnonws3oBarh cpenctBa (GU3NUECKON KyJIbTYphI JJISI COXPAHEHUS U
YKpEIJIEHUs] 3/I0pOBbs B Ipolecce Mpo(ecCHOHANbHON JEeSTEbHOCTH |
noj/iep KaHusi HEOOXOIMMOTO YPOBHS (PU3NYECKOM TIOITOTOBIEHHOCTH;

B umensx mnoaroroBku oOydaromuxcs K Oyaymied npodeccHoHaIbHOM
NEATEIBbHOCTH MPU HU3YyYEHUU Y4eOHOM IUCUUIIIMHBI «DH3MKa» 3aKiIaJbIBacTCs
ocHoBa s ¢opmupoBanust [IK B pamkax peamuzamuu OOII CIIO 1o
cnernuainbHocTu 40.02.04 - «FOpucnpyneHuus»

Koner IIK HawmmenoBanme IIK (B coorBerctBun ¢ ®I'OC CIIO mo
cneruansHoctu 40.02.04 - «HOpucnpyneHiums»

[IK 3.3. OcymiecTBisITh NOATOTOBKY MPOEKTOB peUIEHUN 00 yCTaHOBJIECHUU
(OTKa3e B yCTAaHOBJIEHWH ) MEHCUN U MHBIX COLIMATIBHBIX BBIIJIAT U MPEAOCTaBICHUN
YCIIYT TOCYIapCTBEHHOTO COILMAILHOTO 00ecreueHusi, UCT0b3ys HH(POPMALIMOHHO
KOMMYHHKAIIMOHHBIE TEXHOJIOTHH.

[IK 3.4. OcymectBnsate (opMmupoBaHHe U BelAeHHE 0a3 MaHHBIX 00
oOpalieHusIX B TEppUTOpHANIbHBIA opraH POHIAa NMEHCHOHHOTO U COLHUAIBHOTO
crpaxoBanusi Poccuiickon @enepanuu, B OPraHU3alMIO COLMAJIBHOM 3aIlUTHI
HaceJIeHUs

5. COAEP)KAHUE YYEFHOUN TUCIIUILINHBI

Pa3znen 1. ®usuka u MeTOAbl HAYYHOT'0 NO3HAHUS

®usuka — Hayka O npupozae. HaydHble METOABI MO3HAHUA OKPYXKAIOILIETO
mupa. Posnbp 5sKkcnepuMeHTa U TEOpPUM B IIPOLECCE TO3HAHUS MPUPOJBI.
OKCNEepUMEHT B (PUBHKE.

MonenupoBanue (HU3UYECKUX SBJICHUNA M TIpoiieccoB. HaydHbie THIOTE3HI.
dusznyeckue 3aKOHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpuHIIMIT COOTBETCTBUA.

Ponb u Mecro ¢usuku B (HOpMHUPOBAHUU COBPEMEHHOM HAay4YHOW KapTHUHbI
MHPA, B IPAKTUYECKOMN AEATEIBLHOCTHU JIFOACH.

Jlemoncmpayuu

AnanoroBele W UU(GPOBBIE H3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JTATYUKH.
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Pa3nen 2. Mexanuka

Tema l. Kunemamuka

Mexanuueckoe aBuxeHrue. OTHOCUTEIBHOCTh MEXaHWYECKOTO JIBHXKECHMUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeIHSS] CKOPOCTh, MIHOBEHHAs CKOPOCThb) U
YCKOPEHHE MATEpUAIbHOW TOYKH, MX MPOCKIMH HAa OCH CHCTEMBbI KOOPIWHAT.
CrnoxxeHue nepeMeIeHni U CI0KEHUE CKOPOCTEHN.

PaBHOMEpHOE M pPABHOYCKOpPEHHOE NPSIMOJUHEHHOEe ABWkKeHHE. ['paduku
3aBUCHUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOpPEHHs, NyTH U MepeMelieHus
MaTepUaIbHOM TOYKH OT BPEMEHH.

CBoOoHOE MajieHne. Y CKopeHue CBOOOHOTO MaiCHUsI.

KpuBonmHentHoe  nBWkeHME. JIBWKEHHME  MaTepUallbHOW TOYKM IO
OKPYHOCTH C MIOCTOSIHHOW MO MOJIYJII0 CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEUHAS
ckopoctb. [lepuon u yactora oOparmienus. LleHTpocTpeMuTensHOe yCKOpEHUE.

TexHuyeckue yCTpPONCTBA W TNPAKTUUECKOE TMPUMEHEHHUE: CIHUJIOMETP,
JIBH)KEHUE CHAPSAIOB, LICMTHBIE U PEMEHHBIE TIEpEaavn.

Jlemoncmpayuu

Mogenb cuctemMbl OTCUETA, WLTIOCTPAlUs KUHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpazoBanue ABUKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM ITPOCTPAHCTRBE.

HabGnrogenue aBuxeHus Tena, OpOIIEHHOr0 MO/l YTJIOM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOHOTO T1aICHHMS.

HarmpaBnenue ckopoCcTy Ipu JIBUKEHUHU 10 OKPY>KHOCTH.

Vuenuueckuti sxcnepumenm, 1abopamoprvie pabonul

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIEJIBIO ONPENEIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBaHnne COOTHOLICHUSI MEXAY IIyTAMHU, NPOWIECHHBIMH TEIOM 3a
MOCTICIOBATEILHBIC PABHBIE TPOMEXKYTKM BpPEMEHU TMPU PABHOYCKOPEHHOM
JIBWKEHUM C HAYAJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yueHne nBUKEHUS IAPUKA B BI3KOU )KUIKOCTH.

Nzydenue neuxeHus Tea, OpoIeHHOTro rOpU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  orHocutenbHOCTM  l'anmunes. IlepBelii  3akoH  HbrotoHa.
HNuepumnanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepnosuiiuu cuil. Bropoit 3akon HeroToHa
IUJT MaTepUalIbHOM TOUKHU. TpeTui 3akoH HproTOHA 111 MaTepUaibHbIX TOUCK.

3akoH BcemupHoro TtsaroteHus. Cuna Tsbkectu. llepBas kKocmuyeckas
CKOpPOCTb.
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Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunpl Tpenust (mokos, CkoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus CKOJbKEHUS U cwiia TpeHus nokos. Koaddurment tpenus.
Cuita conpOTUBIICHUS IPH IBUKEHUU TEJIA B )KUJKOCTH WIIU Ta3e.

[TocTynarenpHOE U BpallaTesIbHOE JBUKEHUE A0COIIOTHO TBEPAOIO TEIA.

MoOMEHT CcHJIbI OTHOCHUTEIIBHO OCH BpamieHus. [lmeuo cunbl. YcnoBus
paBHOBECUS TBEPAOTO TEIIA.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE IPUMEHEHHE: MOJAIIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHNE MHEPIUU.

CpaBHeHHE MacC B3aUMOICHCTBYIOIIUX TEJL.

Bropoii 3akoH HproToHa.

N3smepenue cui.

CnoxeHnune cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTHU OT AeopMaIuu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U MMAICHUH.

CpaBHEHUE CHII TPEHUS MMOKOSI, KAUYEHHUS U CKOJIBKEHUSI.

YcnoBus paBHOBECHs TBEPAOTO Teya. Buasl paBHOBECHS.

Vuenuueckuti sxcnepumenm, nabopamopmvie pabomoi

N3yuenune nmwxeHust Opycka o HakJIOHHOM TIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3rHOBOM 00pasiie, OT ux AehOopMaIIHH.

HUccnenoBanne ycinoBHl paBHOBECUS TBEPJOrO Tela, HUMEIOLIETO OCh
BpaIlCHUS.

Tema 3. 3akonvt coxpanenus 6 Mexanuke

NMnynbee MatepualibHOM TOYKM (Tea), CUCTEMbl MaTepPUATIbHBIX TOYEK.
NMnynbec cUIbBl U1 U3MEHEHUE HUMITYJIbCa TeJa. 3aKOH COXPAaHEHHsI HMITYJbCa.
PeakTuBHOEC IBMKECHHUE.

PaboTa cuibl. MOLTHOCTD CUITBI.

Kunernueckass sHeprus marepuainbHOil Touku. Teopema 00 H3MEHEHUU
KWHETUYECKON SHEPTHM.

[TorennuanbHas SHEprusl. [TorennumanbHas SHEprus YIpyro
nedopmMupoBaHHOi  mpyxuHbl. [loTeHIManbHAsT HSHEprus Tejla  BOJU3U
MMOBEPXHOCTH 3EMJIH.

[loTeHUMabHBIE U HENOTEHIMAJIbHBIE  CHJIBL. CBs3b  paboOTHI
HETNIOTEHUHAIBHBIX CUJI C M3MEHEHHEM MEXAHWYECKOM SHEPIrUM CUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHMUS.

TeXHUYEeCKHE YCTPOMCTBA M NMPAKTUYECKOE MPUMEHEHUE: BOIAOMET, KOIED,
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MPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOC IBIKECHUE.

[Tepexoa moTeHIIMATBHON YHEPTUH B KHHETHYECKYIO M 00paTHO.

Vuenuueckuti sxcnepumenm, 1abopamoprvie pabomul

W3ydyenne aGCOMIOTHO HEYNPYToro yaapa ¢ MOMOIIBIO BYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsizu pabOThI CUJIBI ¢ M3MEHEHHEM MEXaHHYECKON SHEpPruu
Teja Ha IpUMepe PacTsHKEHUs pe3NHOBOTO JKI'yTa.

Pa3nen 3. MoJiekyJasipHasi pu3nKa 1 TEPMOIMHAMHKA

Tema 1. Ocrogbl MoneKyNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPHUH U HX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. Huddysus. Xapakrep IBUKEHHUS U
B3aMMOJICHCTBUSL 4YaCTHUI[ BemlecTBa. MOJENM CTPOEHHs Ta30B, XUIAKOCTEH U
TBEPIBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenel. Macca u
pa3mepsbl moaekyn. KomnyectBo Bemectsa. [loctossHHas ABoranpo.

TennoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkana temmneparyp
[enbscus.

Mopens  upeanbHOoro ra3a. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETUYECKOW TEOpHH HJealbHOro Tra3a. AOCOJIIOTHAas TeMmIepaTypa Kak Mepa
CpeHEM KHWHETHUYECKOM HHEPTHU TEIUIOBOrO JBWXEHUSA dYacTtul] Traza. [llkama
temrepatyp KensBuHa. ['a3oBbie 3akoHbI. YpaBHeHHEe MeHneneeBa—KianenpoHa.
3akon /lanbToHa. M30ompoliecchl B W€adbHOM Ta3e ¢ MOCTOSIHHBIM KOJIHMYECTBOM
BellecTBa. ['paduueckoe MpeNCTaBICHUE H3OMPOIECCOB: H30T€pMa, H30X0Da,
n3o0apa.

TexHuyeckue YCTpOHCTBA M MPAKTHUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JIMCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUMN.

OnpiThl O AP GY3UU KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogpens onbiTa L TepHa.

OMBbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEXMOJICKYJISIPHOTO
B3aMMO/ICCTBUSI.

Mogens, WUTIOCTpUpPYIOIIasl IPpUpoay AaBICHUS ra3a HA CTEHKHU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS WACAIBHOTO Tasa,
M30MPOLIECCHI.
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Yuenuueckuti sxcnepumenm, nabopamopHlie padbonul

Omnpenenenue mMacchl BO3AyXa B KJIACCHOM KOMHATe€ HA OCHOBE M3MEPECHHI
00bEMa KOMHATBI, JaBJICHUS U TEMIIEPATyphl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEKTy TApAMETPAMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmonnHamMuueckass cucremMa. BHyTpeHHSAs dHEpPrus TEPMOAMHAMHAYECKON
CUCTEMBI U cIOcOObI €€ u3MeHeHusl. KoanuecTBo TemioTsl U paboTta. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  MJACAIBHOrO  raza. Buuabl  Temionepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIIUSA, U3JIydeHUE. Y AebHasl TEIJIOEMKOCTh BEIIECTBA.
KonuuecTBo TemIOTH NpH TeIIoNnepeaye.

[lonsitue 06 angmabatHoM mporecce. [lepBbIii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHre MepBOTO 3aKOHA TEPMOJAMHAMHUKM K u3omporeccaM. ['paduueckas
UHTEpIpeTanus paboThl rasa.

Btopoit 3akoH TepMmoaumHamuku. HeoOpaTUMOCTh MpOIECCOB B MPHUPOJIE.

TerutoBbie MamvHbl. [I[pUHOMOBI TEMCTBUS TEIJIOBBIX MAIVH.
[IpeoOpazoBanusi sHEpPruuM B TEIUIOBBIX MamuHax. KoadduiuueHt mnose3Horo
nevctBug TemioBoil mamuHbl. [ukn KapHo u ero kosduiumeHT mosie3Horo
JEUCTBUA. DKOJIOTUYECKHUE MPOOJIEMBI TETIOAHEPTETUKH.

TexHuueckue yCTpoiicTBA M MPAKTUYECKOE NPUMEHEHHWE: JIBUraTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH SHEpruu Teja MPU COBEPLICHUH pPabOThI: BBUIET
NpoOKKW M3 OYTBUIKM TOJA JEHCTBHEM CXKAaTOro BO3/1yXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3meHeHune BHYTpeHHEN SHEPT UM (TEMIIEpaTypbl) TeIa PH TEIUIonepeaaye.

OnpiT 1o aanabaTHOMY pACIIUPEHUI0 BO3AyXa (ONBIT C BO3IYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENSI BHYTPEHHETO CrOpaHusi, PEaKTUBHOTO
JBUTATEJIA.

Vuenuueckuti sxcnepumenm, 1abopamopmwie pabomoi

N3mepenue yaenpHou TENI0EMKOCTH.

Tema 3. Acpecammnuie cocmoanusn eewyecmea. Pazoevie nepexoont

[TapooOpazoBanue u koHneHcanus. Mcnapenue u xuneHue. AOGCOIIOTHAS U
OTHOCHUTEJIbHAsA BIIAXKHOCTh BO3Ayxa. HacellleHHbI mnap. YaenbHas TEioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT J1aBJICHUS.

TBépnoe Teno. Kpucrammmueckne u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctamuioB. JKuakue kpuctauibl. CoBpemMeHHble MaTepuaibl. llnaBnenuwe u
KpucTai3aius. Y nefapHas Tersiora miasieHus. Cyonumanus.

VYpaBHeHUE TEMI0BOTO OaaHca.
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TexHn4eckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU TOJIYUYECHUSI COBPEMEHHBIX MATEpPUAIIOB, B
TOM YHCJIE HAHOMATEPUAIIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUH.

CnocoObl M3MEPEHUS BIAKHOCTH.

Habmronenue HarpeBaHus ¥ IJIaBJISHUS KPUCTAJUIMUECKOTO BEIeCTRA.

JleMOHCTpalusi KpUCTaioB.

Vuenuueckuti sxcnepumenm, 1abopamoprvie pabomul

N3mMepenne 0OTHOCUTENBHOM BIaXHOCTH BO3AYyXA.

Pa3znen 4. DiekTpoAMHAMUKA

Tema 1. Inekmpocmamuxa

OnekTpu3auus TeNl. OJEKTpUYecKuil 3apsa. JlBa Buaa SIEKTPUYECKUX
3apsinoB. IIpOBONHMKH, IHUAIEKTPUKA M MOJYIPOBOJHUKH. 3aKOH COXPAaHECHUS
ANEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHbI 3JIEKTpUYECKUNA 3aps/I.
Onektpuueckoe mnone. Hanpsoxk€aHocTes  dnekTpudeckoro mons.  [IpuHnmn
CYHEPHO3ULINK AIEKTPUUYECKUX Tosiel. JIMHUM HanpsHKEHHOCTH SJIEKTPUYECKOTO
TTOJISL.

Pabora cun  anektpocratudyeckoro  moisg. I[lorennman.  Pa3HocTh
MOTEHUHAIOB. [IpOBOJHUKM W JHAIEKTPUKKA B JJIEKTPOCTATUYECKOM MOJIE.
JlusnexkTpuyeckas MpOHUIIAEMOCTb.

DnekTpoéMKOCTh. KongeHncaTop. DIeKTPOEMKOCTh TIJIOCKOTO KOHJEHCATOpA.
DHeprus 3apsSKEHHOT0 KOHJEHCATOPA.

TexHuyeckue yCTpOWCTBA W IPAKTHYECKOE IIPUMEHEHHME: JJIEKTPOCKOIL,
AIIEKTPOMETpP, DBJEKTPOCTATHUECKasl 3allliTa, 3a3eMJICHHE 3JIEKTpONpUOOpoOB,
KOHJEHCATOP, KOMMPOBAJIbHBIN aIapar, CTPyUHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ MPUHIMIL AEUCTBUS JIEKTPOMETPA.

B3aumMoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHMKH B 2JIEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JINPIEKTPUKH B SJIEKTPOCTATHUECKOM II0JIE.

3aBUCHUMOCTb DJIEKTPOEMKOCTH IIJIOCKOIO KOHZEHcAaTtopa OT IUIOLIAIN
IJIACTUH, PACCTOSHUSA MEXKAY HUMH U TUDJIEKTPUUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHIEHCATOopa.

Vuenuueckuti sxcnepumenm, 1abopamopmsvie padonvl
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N3mepenue 3meKTpoEMKOCTH KOHIEHCATOPAa.

Tema 2. Ilocmosnnbstit Inekmpuueckuit mok. Toku 6 paznuunuix cpeoax

OJIEKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 111 ydacTKa HETH.

DJIEKTPUYECKOE COIMPOTUBIICHUE. Y AEIBHOE COIMPOTUBJIECHUE BELIECTBA.
[TocnenoBaTenbHOE, NAPAIENBHOE, CMEMIAHHOE COETUHEHHE ITPOBOJHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jxoyns—Jlenma. MomtHOCTb
3JIEKTPUYECKOTO TOKA.

DNEKTPOJBIKYIAsA CUJIa U BHYTPEHHEE COMPOTHUBJICHUE MCTOYHHUKA TOKA.
3akon OMa /1J1st MOJTHOM (3aMKHYTOM) 3eKTprudeckoit rienu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAas  NPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COIPOTHUBJIEHUS METAJUIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHAN TOK B BaKyyme. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas u IIPUMECHAs IIPOBOJIUMOCTH
oJIynipoBOHUKOB. CBoiicTBa p—N-niepexoza. [1oaynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B  pacTBOpax M  pacilaBaX  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOLMAUS. DIEKTPOIIN3.

OnekTpudeckuid TOK B razax. CamMoCTOATENbHBIM M HECAMOCTOSTEIbHBIN
pazpsa. Monunus. [1na3zma.

TexHudeckue yCTpPOMCTBA M IPAKTUYECKOE TMPUMEHECHHUE: aMIepMeETp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKU TOKA, OHJICKTPOHArpeBaTeIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP CONMPOTUBJICHUS, BaKYYMHBIN U0,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mMepenune cuibl TOKa U HAPSIKEHUSL.

3aBUCUMOCTh COMPOTHUBIICHUS ITUIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOIIAM TTOIIEPEYHOr0 CEUCHUSI U MaTepHrala.

CmenaHHoe COeIMHEHHE MPOBOIHUKOB.

[Ipsimoe w3MepeHue »dIEeKTpOoABWXKYIIEeW cuibl. KopoTkoe 3amMbikaHue
rajJbBaHUYECKOIO JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS] METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psia 1 TpOBOAUMOCTD BO3/1yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUOA.

Vuenuueckuti sxcnepumenm, 1abopamopmsie padonvl

N3ydeHne cMeanHOoro COeIMHEHUS pE3UCTOPOB.

N3Mepenue 3JIeKTPOABHXKYIIEH CHIIBI UCTOYHUKA TOKA W €r0 BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habmonenne snextponmsa.
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MexnpeaMeTHbIE CBSI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCyLIECTBIIIETCS C
y4ETOM COJEPKATEIIbHBIX MEXIPEIMETHBIX CBA3€M C KypcaMu MaTeMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnule nousamusi, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAyYHOTO
NO3HAHMS: SIBJICHUE, Hay4dHbIM (PaKT, rumotesa, (u3NyecKas BEJIMYMHA, 3aKOH,
Teopus, HAOIIOACHHE, IKCIIEPUMEHT, MOJCIIUPOBAHHE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CUCTEMbl YpaBHEHUH, JHHEWHas (QyHKIuS,
napaboia, runep6osna, ux rpaduKku U CBOICTBa, TPUTOHOMETpUUECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHA HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanmyeckoe IBUKEHHE B KUBOUM mpupope, nuddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUIbI TEIUIONEPENAUH, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASI Macca, TEMJIOBbIE CBOMCTBA TBEPIBIX TEJI, ) KUAKOCTEN U

ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, DJJIEKTPOJUTHUYECKAs IUCCOLMALINS,
raJqbBaHMKA.

l'eocpacghus: BMaxHOCTh BO3yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABWXKEHUN C HCIIOJIB30BAHMEM MEXAaHU3MOB,
Y4ET TPEHUS B TEXHHUKE, MOIUIMIIHUKHK, HCIIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHHUKE (pakera, BOJOMET W JpYyrue), ABUTATE]Ib BHYTPEHHETO
CropaHus, napoas TypOuHa, ObITOBOI XOJIOAUIBHUK, KOHAUIIMOHED, TEXHOJIOIHU
IIOJIyYEHHs] COBPEMEHHBIX MAaTepUaJoB, B TOM 4YHUCJIE HAHOMAaTepUAIIOB, U
HAaHOTEXHOJIOTUH, B3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJIEHHE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuoOopkI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TAJIbBAHUKA.

Paznen 4. DnekTpoauHaMuKa

Tema 3. Mazcnummnoe none. IneKmpomazHUmMHAA UHOYKUUSA

IloctossHuble  MaruuThl. B3auMoaelcTBHE  MOCTOSHHBIX MAarHMUTOB.
MarautHoe mnosie. Bekrop marHutHOM wuHAyKUuu. [IpuHumn cyneprno3uuuu
MAarHUTHBIX NOJIEH. JIMHMM MarHUTHOW WMHAYKUMHW. KapThHa JIMHUKA MarHUTHOM
WHAYKIHU TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOoe TmOJ€ MNPOBOJAHMKA C TOKOM. KapTuHa JWMHUN WHIYKUHAH
MAarHUTHOIO TMOJIsl JUIMHHOTO IPSMOrO NMPOBOJHMKA U 3aMKHYTOTO KOJBLEBOIO
MIPOBOJIHUKA, KATYIIKK ¢ TOKOM. OnbIT Dpcteaa. BzaumoeiicTBre MpOBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MoyJIb U HaIllpaBJICHUE.
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Cuna Jlopenua, €€ MOy/ib U HalpaByieHue. JIBUKeHUE 3apsyKEHHON YaCTUIIbI
B OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuiiel JlopeHiia.

SIBneHne DNEKTPOMArHUTHOM MHAYKUMHU. [IOTOK BeEKkTOpa MarHUTHOU
WHIYKIUU. OJEKTPOJBHKYIAsi CUJIa HWHIYKIUU. 3aKOH SJEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »snekTpuueckoe Imojie. OJEKTPOABHKYILAsl CUJla WHAYKIUU B
IIPOBOJHUKE, JBIKYILEMCS OCTYIATEIBHO B OJJHOPOITHOM MArHUTHOM MOJIE.

[IpaBuno Jlenma.

NHIyKTUBHOCTh.  SIBJIEGHME CaMOWMHIYKIMHU. OJIEKTPOABWXKYIAs CHUJA
CaMOUHIYKIIUU.

DHeprusi MarHUTHOTO MOJIS1 KaTYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHu4eckrue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIC
MAarHUThbl, BJIEKTPOMArHUTBI, 3JEKTPOJABUTATENIb, YCKOPUTEIU JJIEMEHTAPHBIX
YaCTHIL, UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOTO ITyYKa MArHUTHBIM TTOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TIOJIS.

B3aumonericTre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JlericTBue cuiibl JIopeH11a Ha MOHBI AJIEKTPOJIUTA.

SIBIIeHUE PEKTPOMATrHUTHOW UHIYKIIUH.

IIpasuiio JleHuna.

3aBUCUMOCTD 3JEKTPOABUKYIIEH CHIIbI MHAYKIHUUA OT CKOPOCTH M3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBrIeHNE CAMOMHYKIIVH.

Vuenuueckuti sxcnepumenm, 1abopamopmsvie padonul

N3ydyeHne MarHuTHOrO MoJist KATYIIKHU C TOKOM.

HccnenoBanne nemMcTBUs MOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue sBIEHUS JIIEKTPOMATHUTHON UHAYKIIHUH.

Pa3nen 5. Kosie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle KOJ1eOanus

Konebarenbnas  cucrema. CBoOOmHBIE  MEXaHWYECKHE  KOJeOaHUS.
["apmonnueckue konebanus. [lepmon, wactora, ammauTyga u ¢daza KojeOaHUH.
[IpyxvHHBIN MasATHUK. MaTeMaTU4eCKUN MAasATHUK. YpaBHEHUE TapMOHUYECKUX
konebanwuii. [IpeBparienue sHEpruyu Mpy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JEKTPOMArHUTHBIE KOJICOAHWS B
UcaIbHOM K0JIe0aTeIbHOM KOHTYpe. AHAIOrUs MEXI1y MEXaHUYECKUMU U
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AIIEKTPOMArHUTHBIMU KoneOanusimu. Popmyna Tomcona. 3akoH cOXpaHEHUS
SHEPTUH B UJICATHHOM KOJIEOATEIILHOM KOHTYPE.

[IpencraBienne o 3aryxaromux KoieOaHusX. BoIHYyKIE€HHbIE MEXaHUUECKUE
KoJjeOanus. Pezonanc. BeIHYK€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHHUS.

[lepemennbiii  TOK. CHHYyCOMZANbHBI IEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOTO0 TOKAa. AMIUIMTYIHOE€ U JACHCTBYIOIIEE 3HAYEHUE CHJIBI TOKA H
HaIpsKECHHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya u NoTpeOICHUE SICKTPUUECKOM
SHEPrur. DKOJIOTMYECKUE PUCKU IPH MPOU3BOACTBE 3eKTposHeprun. KynpTypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHu4ecKue yCTpOMCTBA M IPAKTHYECKOE INPHUMEHEHHE: JIICKTPUUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUHU dJIEKTpOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJieOaTeNbHOM cHUCTEMBbl (IPYKUHHBIA MU
MaTeMaTUYECKUI MasTHUK).

HabGmronenue 3aryxaromux Kojie0aHuH.

UccnenoBannie CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pe3onanca.

CB0OOOIHBIE AEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) ISl
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHc mnpu TOCIIENOBATENBHOM COEAWHEHHHM PE3UCTOPa, KaTYyIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Monenbs TMHUY 3JEKTpOIepe1ayu.

Vuenuueckuti sxcnepumenm, 1abopamopmsvie padonivl

HccnenoBanre 3aBUCUMOCTH NEPHOJA MaJIbIX KOJIEOaHUW rpy3a Ha HUTH OT
JUTMHBI HUTH W MacChI Tpy3a.

HccnenoBanre TMEPEMEHHOTO TOKa B LENM W3 MOCIEJOBATEIbHO
COCIMHEHHBIX KOHAEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60IHb

MexaHnnueckue BOJHBI, yciaoBus pacrnpocTpaneHus. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHAa BOJIHBL [lomepeuHble W MPOAOJBHBIC BOJIHBI.
NuTtepdepentus u nudpaxius MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3BYyKa. ' poMkoCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMarHUTHBIE BOJIHBI. Y CIIOBUSI M3JTYYEHUS AJICKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauusi BektopoB E, B, V B snexkrpomarautHoi BosiHe. CBOMCTBa
AIIEKTPOMATHUTHBIX BOJIH: OTPaKEHHE, TIPEIIOMIICHHUE, TOJsipu3alius, nudpakius,
uHTepdepenius. CKOpocTh 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3JIEKTPOMarHUTHBIX BOJH. [IprMeHEeHHE 31IEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.
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[IpuHUMIIBI paTHOCBA3U U TENEBUACHUS. Panqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIbI.

TexHuyeckue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: MY3bIKAIbHBIC
UHCTPYMEHTHI, YJbTPAa3BYKOBasi IUAarHOCTUKAa B TEXHUKE W MEIHWILMHE, pajaap,
paauonpuéMHUK, TeIIEBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO0pazoBaHue U pacPOCTPAHEHNUE ONIEPEYHBIX U ITPOIOJIBHBIX BOJIH.

Kone6momieecs Teno Kak UCTOYHUK 3BYKa.

HaGnronenue otpakeHus: M IPETOMIICHASI MEXaHUYECKHUX BOJTH.

Ha6nronenue narepdepeHmy u AU pakiini MEXaHHIECKUX BOJTH.

3BYKOBOW PE30HAHC.

HabGmronenue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJI0M U
4acTOTOM KOJIeOaHUIA.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX  BOJIH: OTpaXEHHUE,
pesioMJICHUE, Mospu3anus, AU paxiys, uHTephepeHITus.

Tema 3. Onmuka

['eomerpuueckas onruka. [IpsMonuMHENWHOE pacnOpoOCTpAHEHHE CBETa B
OAHOPOIHOM cpeae. JIyu cBeTa. ToueuHbIN HCTOYHHK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpakeHus cBera. [locTpoeHne n300pakeHuil B
IJIOCKOM 3€pKaJle.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHHS CBEeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. I[lonHoe BHyTpeHHee oTpakeHHe. lIpeaenbHbIl yroa MNOJHOIO
BHYTPEHHETO OTPAXKEHUS.

JHucniepcus cBeta. CiioKHBIN cocTaB 0enoro cBera. LBer.

ColOuparommie © paccemBaromme JMH3bL. ToHkas JuH3a. DokycHoe
pacCTOSIHUE W ONTHUYECKas Cujia TOHKOW JuH3bL. [locTpoeHne wu3o0pakeHuil B
coOMparolMX U PacCeUBAIOIIMX JIMH3aX. PopMysa TOHKON JIMH3BL. YBEIUYEHHE,
JABAEMOE JINH30M.

[Ipenesnsl IpUMEHUMOCTH T€OMETPUIECKON ONITHUKHU.

BonnoBass ontuka. Wutepdepenius cBeta. KorepeHTHbIE HWCTOYHHKH.
VYcnoBust HaOMOAEHUS MaKCUMyMOB W MHHUMYMOB B HWHTep(hEpEeHIIMOHHOU
KapTUHE OT JBYX CUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [udpaknuwonnas pemérka. YcioBue HaOIIOICHUS
IJIaBHBIX ~MAaKCMMYMOB TMpH TAQJICHUM  MOHOXPOMATHYECKOTO CBE€Ta Ha
TUGPaKIIMOHHYIO PEIIETKY.

[Tonstpuzanus cera.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHME: OYKH, JIyIa,
doToamnmapar, TPOEKIIMOHHBINA ammapaT, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJIIPOUI.

Jlemoncmpayuu
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[IpsiMmonuHEHOE pacIpOCTpaHEHUE, OTPAXKECHHE M TMPEIOMJICHHE CBETa.
OnTrueckue mpuoOopsI.

[TonmHO€ BHYTpEeHHEE oTpaxkeHune. Mojiesib CBETOBO/IA.

UccnenoBanue cBONCTB M300paKeHUH B JIMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenne narepdepeHm cBerta.

Ha6nronenue nudpakmum crera.

Habnronenue nucnepcun cBeTa.

[Tomy4yeHue crekTpa ¢ TOMOIIBIO TPU3MBI.

[TomydyeHue creKTpa ¢ MOMOIIbIO TU(PPaKITMOHHON PEIIETKH.

Habmronenue noysipu3aiiuy cBeTa.

Vuenuueckuti akcnepumenm, 1abopamopmvie pabomol

N3Mmepenue nokazaresns npeoMyIeHUs CTeKIIa.

UccnenoBanue cBOMCTB M300paKeHUH B TUH3AX.

Ha6J'IIOI[GHHe AUCIICPCHUH CBCTA.

Pa3nes 6. OcHOBBI cielUAILHOM TEOPUH OTHOCUTEIbHOCTH

['panuubl ~ NPUMEHUMOCTH  KJIACCUYECKOM  MEXaHHUKH. [Toctynatsl
CIICIIMAJIbHOM TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETAa B BAKYyM€, MPUHLIHUI OTHOCUTEIBHOCTH DUHIITEIHA.

OTHOCHUTEIBLHOCTh OJTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHHU U COKpaICHUE
JUIMHBI.

DOHeprus ¥ UMNYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs3b MAcChI C SHEPTUEH U UMIYJIbCOM PEISTUBUCTCKON YACTUIIbI. DHEPIrus
MTOKOSI.

Pa3znen 7. KBanroBasi pusznka

Tema 1. dnemenmul Keéanmoeoii onmuKu

®otonsl. opmyna [1nanka cBs3u 3HEprUU (HOTOHA C €T0 YACTOTON. DHEPTHS
U UMITyJIbC (POTOHA.

OtkpeiThe u uccnenoranue potodddexra. OnbiThl A. I'. CToneroBa. 3aKOHbI
dotorddexra. YpaBuenue DunmTeitHa s hoTodddexra. «KpacHas rpanuiia»
doToarddexra.

JlaBnenne cBera. OnbiThl I1. H. JleGenena.

XHUMHUYECKOE JICUCTBUE CBETA.

TexHuyeckrue yCTpPOMCTBA M TMPAKTUYECKOE IPUMEHEHUe: (POTOIIEMEHT,
dboToaTUMK, CoJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oT03(¢QdeKT Ha yCTaHOBKE C IIMHKOBOM IIJIACTUHOM.

UccnenoBanue 3akoHOB BHenTHETO (hoTod(PdekTa.
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Ceeroauon.
Conneunas O6arapest.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OnbiTel Pesepdopaa mo paccessHuIO 0 -4acTHIL.
[Inanerapuas mopens aroma. lloctymater bopa. U3nydeHue u moriouieHue
(GOTOHOB TpM TMepexoje aToMa C OJHOTO YpPOBHS SHEPruu Ha Jpyrou. Bumel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOJAOPO/Ia.
BosiHoBBIE cBoiicTBa yacTul. Bomnsl ae bpoina. KopnyckyispHO-BOIHOBOM
Ty aJI3M.
CHOHTaHHOE U BBIHYKJICHHOE U3ITy4YECHUE.
TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE NPHUMEHEHHE: CHEKTPAJIbHbBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMIBIOTED.
Jlemoncmpayuu
Mognens onbita Pezepdopra.
Ornpenenenne IIMHBI BOJIHBI JIa3epa.
Ha0nronenne nuHeiyaThIX CIIEKTPOB U3JTYYEHUS.
Jlazep.
Yuenuuecxuii sxcnepumenm, 1abopamoprsvie pabonul
Hab6mroienue muHevaToro cnekrpa.
Tema 3. Amomnoe sopo
OKCIIEpUMEHTBI, J10Ka3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pe3eppopna 1o ompeneneHuro  cocTaBa
paanoakTUBHOTO wu3nydeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
Biusinue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHE NpPOTOHA U HeWTpoHa. Hyknonnas moxens sapa IeiizenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio sapa. M30tomnsl.
Anba-pacnan. ODJEKTPOHHBI H TO3UTPOHHBIM Oera-pacman. [amma-
M3JIy4eHne. 3aKOH paMOaKTUBHOIO pacnaja.
DHeprus CBA3U HYKJIOHOB B sizipe. AnepHbie cuibl. [ledekT maccsl sapa.
SnepHble peakuuu. Jlenenue u CUHTE3 sIep.
SAnepnsiii peaktop. TepmosiaepHsiit cunTes. [IpobieMbl 1 mepCneKTUBbI
SICPHON SHEPIeTUKH. DKOJOTUUECKUE ACTIEKTHI SIIEPHON SHEPTETUKHU.
DneMeHTapHble YacTUIlbl. OTKPBITUE MO3UTPOHA.
MeToapl HAOTIOICHUS U PETUCTPAIINH YJIEMEHTAPHBIX YaCTHII.
dyHaaMeHTalbHbIC B3aUMOJIeHCTBUS. ENMHCTBO (pM3MUECKON KapTUHBI MUPA.
TexHu4yeckre yCTpONCTBA U MPAKTHUYECKOE MPUMEHEHHUE: TOZUMETP, Kamepa
Buiibcona, siepHsIif peakTop, arToMHas 6omoa.
Jlemoncmpayuu
CU€TUrK MOHU3UPYIOIIUX YACTHII.
Vuenuueckuti sxcnepumenm, nabopamopmuie pabomul
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UccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKHU

DTarnbl pa3BUTUA acTpoHOMUHM. [IpHKiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3awsi, sSpKHE 3BE3BI, IUIAHETHI, WX BUIUMOE
JIBIDKCHHE.

CoaHeyHas cucTema.

Connue. ConneuyHass akTUBHOCTb. McrouHuk sHepruum ConHua M 3BE3L.
3BE371bI, X OCHOBHBIC XapaKTEPUCTUKH. J[MarpamMma «CHEKTpalbHBIA Kjacc —
CBETHUMOCTBY». 3BE3/IbI TJIABHOM IOCJICIOBATECILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsl 3BE3]] TJIaBHOW MOCJENOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue
3BE3/1. COBpEeMEHHBIE MPEJICTABICHUSI O MPOUCXOXKICHUHN U 3Boitouuu CoJiHIa U
3BE31. DTambl )KU3HHU 3BE3I.

Mineunbiii [Iyte — Hama ['amaktuka. Ilomoxxenwe u naBuxenue CojiHila B
lNanaktrke. Tunel ranaktuk. Pagnoranaktuky n kBazapsl. UEpHBIE ABIPHI B AApax
rajJaKTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa06ia. Paz0eranue rajakTuk.
Teopust bonpmoro B3peiBa. PenMkToBOE N3IydeHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeiéunbie mpoosieMbl aCTPOHOMUMU.

Yuenuueckue nabooenust

HabGmronenus: HeBOOPYKEHHBIM TJIA30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUH I ONPEIeNIeHUs MOJI0KEeHNs HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be3AUs1 CEBEPHOTO MOMyIIAPHUS U IPKUE 3BE3IBI.

Ha6nronenus B teneckon Jlynsl, mnaner, Mneuynoro [TyTu.

O0o0maKo1Iee NOBTOPEHUE

Ponr Qusuku u acTpOHOMHM B DKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTEIbHOCTH YeJIOBEKa, POJb U MECTO (U3HKHU
M aCTPOHOMHH B COBPEMEHHOW HAyYHOU KapTHHE MHpPA, POJib GU3HUECKOU TEOPUHU
B (OpPMHUPOBAaHMM TIPEACTABICHHM O (U3NUECKOW KapTHHE MHpa, MECTO
bu3uYecKol KapTUHBI MHpa B OOIIEM PSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IPEICTABJIIEHUMN O TIPUPOJIE.

MesknpeaMeTHble CBA3U

N3yuenne kypca ¢u3uku 0a30BOr0 YPOBHSI OCYIIECTBISACTCS C YYETOM
COJICPKATENIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMu MaTeMaTUKH, OMOJIOTHH,
XUMUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie noHsimus, CBSI3aHHBIE C HU3YUYEHHUEM METOJO0B HAYYHOTO
MMO3HAHUS: SIBIICHWE, HAYYHBI (HaKkT, THMoTe3a, (U3MYecKash BEIMYMHA, 3aKOH,
Teopusl, HAOIIOACHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, U3MEPEHUE.
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Mamemamuxa: pelieHUE CUCTEMBbl YPAaBHEHMI, TPUTOHOMETPUYECKUE
(YHKIIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXKJECTBO, BEKTOPhl M UX NPOEKLUUU HAa OCU KOOPJAMHAT, CII0)KEHHE BEKTOPOB,
IPOU3BOAHBIE D3JEMEHTAPHBIX (DYHKUMN, NPU3HAKU MOAOOUS TPEYroJbHUKOB,
oIpeJieNIeHue MJIOUIaIU IIIOCKUX PUryp U 00bEMa Tel.

buonocus: snekTpuyeckue SBIEHUS B KUBOM MpHUpPOAE, KoyeOaTelbHbIE
JIBUKEHUSI B )KMBOM IPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOW MPUPOAE, NCHCTBUE
paaualuy Ha >KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAsl CTPYKTypa TBEPIBIX
T€J, MEXaHHU3Mbl OO0pPAa30BaHUS KPUCTALUIMYECKOW PEMIETKH, CIEKTPaIbHbBIN
aHaJIu3.

l'eocpagpua: MarHuTHBIE TONMIOCA 3€MJIM, 3alle)kKM MarHUTHBIX Py,
(doTOCHEMKA 36MHOI MOBEPXHOCTH, IPEACKA3AHUE 3EMIIETPICEHHIA.

Texuonocus: NUHUAN QJICKTpOIICpCaad, ICHCPATOP HCPEMCHHOIO TOKa,
QJICKTPOABUTATCIIb, HWHAYKIOWOHHAA IIC€4Yb, pajaap, paI[I/IOHpI/IéMHI/IK, TCJICBU30D,
dHTCHHa, T€J'I€(1)OH, CBq-HGLII), HpOGKHHOHHLIﬁ dllIrapaTt, BOJIOKOHHAsA OIITHKA,
COJIHCYHAasA 6aTapeﬂ.
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6. TEMATUYECKOE IINTAHUPOBAHHUE

Ha u3yuenue 6a30B0ii nuctmmuinibl «Pusnka» oTBoauTcs 72 gaca B 1 cemectpe: — 36 4acoB MPaKTUUECKHUX 3aHIATHH, 32 daca
CaMOCTOSITeNIbHON paOOThI U 4 Yyaca Ha IPOMEKYTOUHYIO aTTECTAIUIO (3a4€eT C OLIEHKOM).

KoandecTBo yacoB 3J1eKTp0HH],1e (I)OpMLI " METOAbI
HaumenoBanue
(uudposbie) KOHTPOJISl M OLlEHKH
Ne n/m Pa3ieioB H TeM 06pa30BaTeIbLHbIE pesyabTaTa ofyueHus
NporpaMMbl Bcero cp K/p Hp. P Y y
pecypcsl
Paznen 1. ®PUBUKA U METO/Ibl HAYYHOI'O IIO3HAHUS
KoHnTponsHbIe
11 dusuka 1 METOIbI 3 1 5 https://profspo.ru/ BOIIPOCHI
' HAYYHOTO MTO3HAHHSI https://resh.edu.ru/ TectupoBanue
IIpo¢eccuonanbHo
OpPMEeHTHPOBAHHOE
coaep:xaHue : 3HAUCHUE
n3ydeHust GU3KUKU 115
OyIyIINX FOPUCTOB
Hroro mo pazaeny 3 1 2
Pa3znen 2. MEXAHUKA
https://profspo.ru/ KOHTpOIIbHBIE BOTIPOCHI
2.1 Kunemarnka 2 1 1 https://resh.edu.ru/ TectupoBanue
Pemenue 3amau
https://profspo.ru/ KoHTponbHbIE
2.2 HHHaMHKa 2 1 1 https://resh.edu.ru/ BOIIPOCHI
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TectupoBanue
Pemienne 3amau

3aKOHBI COXpaHEHUS B

https://profspo.ru/

KontponsHas pabora
KoHTpoibHBIE BOIIPOCHI

2.3 4 2 1 TectupoBanue
MEXaHHUKe https://resh.edu.ru/ P
Penrenue 3amau
Pedepar
Hroro no pazaeny 8 4 1
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
OCHOBEL MOACKVISDHO- https://profspo.ru/ KoHTpoIbHBIE BOIIPOCHI
31 KYIAP 4 2 https://resh.edu.ru/ TectupoBante
KHUHETHYECKOW TCOPHUU Pemmenie sanau
https://profspo.ru/ KoHTpoJIbHBIE BOITPOCHI
3.2 OCHOBBI TEPMOIMHAMHKH 4 2 https://resh.edu.ru/ TectupoBanue
Pemenue 3anau
J https://profspo.ru/ KOHTpOIBHBIE BOIIPOCHI
p https://resh.edu.ru/ Tectuposatue
3.3 BemecTBa. DazoBule 4 2 1
KonTponbhas padota
nepexoabl
Pedepar
Hroro no pasaeny 12 6 1
Paznen 4.9JIEKTPOJAUHAMUKA
https://profspo.ru/ KoHTponbHBIE BOIPOCHI
4.1 DIIeKTPOCTATHKA 4 2 https://resh.edu.ru/ TectupoBanwue
Pewenne 3amau
7 https://profspo.ru/
4.2 [TocTostHHBII 8 4 1 ps://profsp KonTponbnas pabota

AJEKTpUYECKU TOK. TOKM

https://resh.edu.ru/

KoHTposbHBIE BOPOCHI
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B Pa3JIMYHBIX Cpeiax TectupoBanue
Pemenue 3anau
Pedepar
Hroro no pazaeny 12 6 1 5
Paznen 5.9JIEKTPOAUHAMUKA
https://profspo.ru/ KontponbHas padota
MarsuTHoE 1oJe. https://resh.edu.ru/ KOHTPOIILHEIE BOIIPOCKI
11 DJeKTpOMarHuTHas 4 2 2 TectupoBanue
WHTYKIIAS Perenue 3am1au
Pedepar
Wroro no pazaeny 4 2 2
Pa3nen 6. KOJIEBAHUS U BOJIHbI
MexaHuveckue u https://profspo.ru/ KoHTpoJIbHBIE BOIIPOCHI
2.1 3JIEKTPOMATHUTHBIE 3 1 2 https://resh.edu.ru/ TectupoBanue
KOJICOaHHsI Peenue 3amau
Mexameckie 1 https://profspo.ru/ KoHTposbHBIE BOIPOCHI
2.2 3 1 2 https://resh.edu.ru/ TecTHpoBaHHE
3IICKTPOMATHHUTHBIC BOJIHBI
Pemenue 3amau
https://profspo.ru/ KontponbsHas pabora
https://resh.edu.ru/ KOHTpOIIBHBIE BOIIPOCH
2.3 OnTuka 4 2 1 1 TectupoBanwue
Pewenne 3anau
Pedepar
Hroro no pasaeny 10 4 1 5
Pa3znen 7.0CHOBBI CHEIIMAJIBHOU TEOPUU OTHOCHUTEJIBHOCTH
31 OCHOBBI cIeTIHATHHOMN 4 9 5 https://profspo.ru/ KonTtponpsHas pabora
TEOPHH OTHOCHTEIIBHOCTH https://resh.edu.ru/ KoHTposbHBIE BOITPOCHI
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https://profspo.ru/

https://resh.edu.ru/

TectupoBanue
Pemienne 3amau

Hroro no pazaeny 4 2
Pazgen 8. KBAHTOBASA ®U3UKA
Sene . https://profspo.ru/ KoHTpobHBIE BOITPOCHI
41 JIEMEHTbI KBAHTOBOH 2 1 https://resh.edu.ru/ TectupoBanue
OITHKH
Pemenue 3anau
https://profspo.ru/ KoHTpoIbHBIE BOIIPOCHI
4.2 Crpoenue aroma 2 1 https://resh.edu.ru/ TectupoBanue
https://profspo.ru/ KonrtpomnbHas pabora
https://resh.edu.ru/ KoHTpOIIbHBIE BOIPOCHI
4.3 ATOMHOE ]1pO 4 2 TectupoBanue
Pemenne 3anau
Pedepar
Hroro mo pazaeny 8 4

Paznen 9.9JIEMEHTBI ACTPOHOMMUU U ACTPO®U3

NKHN

DneMeHTbl aCTPOHOMUHU U

https://profspo.ru/
https://resh.edu.ru/

KonTponbhas padora
KoHTpobHBIE BOTIPOCHI

51 4 )
acTpopU3UKH TectupoBanue
Pedepar
Wroro mo pazaeny 4 2
Pa3nen 10.0BOBIIAIOIIEE IOBTOPEHHUE
https://profspo.ru/ KontponsHoe
https://resh.edu.ru/
6.1 O06o06maroree MOBTOPCHHE 3 1 1 TECTHPOBAHIC

KonTpomnbHblii cpe3
3HAHUU
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Hroro no pazaeny 3 1

Htoro 3a cemectp 68 32 36(5+31)
dopma NPOMEKYTOUHOU aTTECTALIUHU: 4

3aueT ¢ OLEHKOM

OBIIEE KOJIMYECTBO YACOB 7

I10 ITPOT'PAMME
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7. YYHEBHO-METOJMYECKOE U MATEPHAJ/IBHO-TEXHUYECKOE
OBECIIEYEHHMEITPOT'PAMMbI YYEBHOU TUCIUITIMHBI
[ 1YYEBHO-METOAUYECKOE OBECIIEYEHUE

Oo0s3aTenbHAA JUTEpPaATYypAa:
1. Ilypsimesa H.C., BaxxeeBckas H.E., McaeB [I.A. u ap./ ®u3uka: 6a30BbIi

YPOBEHB: YUCOHUK JJI1 00pa30BaTEIbHBIX OPTaHU3AINH, PeaTU3YIONNX
oOpasoBarenbHbIE POTPAMMBI CPETHETO MPOoheCCHOHATHHOTO 00pa3oBaHus; 1 -
e uznanue Mocksa: [Ipocsemenue, 2024. —418 ¢. — ISBN 978-5-09-107580-
9. — TekcT : AMeKTpOHHBIN // DIIeKTPOHHBIN pecypc UGPOBO
oOpazoBarensHOi cpenpl CI1O PROFo6pa3oBanue : [caiit]. — URL:
https://profspo.ru/fpu-books/701409

JlonoJIHUTeIbHAS JIUTEepaTypa:

1. Msaxumes I'. 4. , [TerpoBa M. A. u np. «®Pu3uka.10 knacc. ba3oBbliii
ypoerby — URL.: https://profspo.ru/fpu-books/700204

2. MaxumeB I'. . , IletpoBa M. A. u np. «®Pusuka.l1 knacc. bazoBsiit
ypoBenb» — URL: https://profspo.ru/fpu-books/700205

5. [ypermieBa H.C., Baxeesckas H.E., Mcaes /I.A. u ap. /®usuka: 6a30BbIii
YPOBEHb: MPAKTUKYM I10 PEIICHUIO 3a7a4: YdeOHOE mocodue, pa3paboTaHHOE B
KOMILICKTE ¢ YUeOHHKOM, YUeOHHKOM JIjIsi 00pa30BaTEIbLHBIX OpraHU3aIuH,
peanu3yronmx 00pa3oBaTeIbHbIEC TPOTPAMMBbI CPETHETO MTPO(PECCHOHATIEHOTO
oOpazoBaHus. 1-e uznanue;

HNuTepHer-pecypcesbl:
1. Poccwuiickast anekTponHas mikosa https://resh.edu.ru/

2. Dnekrponnsiii pecypc PROFo6pa3oBanue https://profspo.ru/

71.2MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Peanuzamus mporpamMmbl  00mieoOpa3oBaTeIbHON  YYEOHOW  AMCITUTUIMHBI
«Dusnka»  OCyIIeCTBIACTCS B y4yeOHOM KaOWHETe MaTeMaTUYeCKuX U
€CTECTBEHHOHAYYHBIX JUCHMIUIMH B KOTOPOM €CTh BO3MOXHOCTh ITPOBOIUTH
3aHSATHS, TPYIIIOBBIC M WHIWBUAYaJIbHBIC KOHCYIbTAIUM, TEKYIIUH KOHTPOJb U
MPOMEKYTOUHYIO aTTEeCTAllMi0 Kak B TpagulMOHHOW QopMe, Tak H ¢
WCIIOJIb30BaHUEM HMHTEPAKTUBHBIX TEXHOJOTHM M PA3IUYHBIX 00pa30BaTEIbHBIX
METOIMK.

[lepeuenb 000pynoBaHUs U OOBEKTOB JJIs1 IPOBEACHUS 3aHITHIA:

e Crou a5 penojasarens — 1 mr.;
e Cryn nns npenogasarens — | mwir.;
e CTOoMbI JJ1s1 CTYIEHTOB — 16 1IT.;

o CTynbs ISl CTYJEHTOB — 32 IIT.

e Jlocka knaccHas — 1 mit.;

e Bemanku — 2 mrT.;

o Illxad nnst kaur — 1 wr.;
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NmeroTcs Takxke yueOHbIe ayTUTOPUH JJIsl CAMOCTOSITEILHOM paboThI,
KaOWHETHI 17151 TPOBEICHUSI MPAKTUUECKUX 3aHATUH, OCHAILIEHHBIE 000PYI0BaHUEM
TEXHUYECKUMU CPeICTBaMU OOyUEHUS U MaTepuajaMu, YYUTHIBAIOIIUMU TPEOOBaHUS
PI'OC COO u ®IocC CIIO.

[Tomeniennss KAOMHETOB YAOBIETBOPSIOT TpeOoBaHUAM CaHUTapPHO-
AnuAeMUoJIOTHueckuX rnpaBuil 1 HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHamieHo
000pyI0BaHUEM, B TOM YHUCJIE CIIEHUATIU3UPOBAHHON yueOHOU MeOeIblO U
cpencTBamMu O0yUeHHUS, TOCTATOYHBIMH JIJIS1 BBITIOJTHEHUS TPEOOBAHMI K YPOBHIO
MOATOTOBKU 00YJarOIITIXCSI.

[Tpu npoBeieHNN 3aHATHI UCTIONB3YETCS AJICKTPOHHBIN pecypc MUGPOBOMA
obOpazoBarenbHOl cpeabl «PROFoOpa3oBaHue» U 31€KTPOHHBIE 00pa30BaTEIbHbIC
pecypcbl Hayunoit 6ubmmorexu JII'Y.

JlocTyn K KOHTEHTY U CepBHCaM Ha 3JIEKTPOHHOM pecypce nudpoBoii
obpazoBarenbHoi cpenbl CITIO PROFo6pa3oBanue nmpenocTaBisieTcsi B COOTBETCTBUU
¢ ycnoBusimu nioanucku 'Y uepe3 nuuHbIi KaOUHET.

JlucruminHa peaau3yeTcs B TPaAUuIIMOHHOM (opMare, ¢ UCIOJIb30BaHUEM
UHTEPAKTUBHBIX (POPM MPOBENCHUS YUCOHBIX 3aHATUN, B CHHXPOHHOM U
ACHHXPOHHOM pexkumMe Ha oOpazoBaTenbHol mnatdopme CI1O
PROFo0Opa3zoBanue https://profspo.ru/.

38


https://profspo.ru/

		+7 928 053-03-10
	2024-11-11T16:25:56+0300
	368009, Республика Дагестан, г.Хасавюрт, ул. А. Абукова 36
	Касумов Рамазан Магомедович
	Директор Филиала ФГБОУ ВО ДГУ в г. Хасавюрте




