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1.Ilnanupyembie pe3yJIbTAThl 0CBOCHUS Y4eOHOI0 NpeaMera

8 kunacc

[To oxonvanuto uzyueHus pu3nku B § Kj1acce y ydammxcst 0yayT copMHUpOBaHbI pe3yIbTAThI
00y4eHus:

JInunocTHBIE

- (GopMHpOBaHNE MO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYalbHbBIX U TBOPUYECKHX
CHOCOOHOCTEH yuaIuxcs;

- YOEXJEHHOCTb B BO3MOXKHOCTH [TO3HAHMS IPUPOBI, B HEOOXOAUMOCTH Pa3yMHOI'O
UCIOJIb30BAaHUS TOCTUKEHUH HAyKH U TEXHOJIOTHH I JajdbHEHIIEro pa3BUTHS YEJI0BEUECKOTO
o01iecTBa, yBaK€HHE K TBOPIIAaM HAayKH, OTHOIIECHHE K (DU3MKE KaK K AJIEMEHTY
0011e4€eI0BEYECKOI KYIbTYpHI;

- CaMOCTOSITENIFHOCTh B IPHOOPETEHUH HOBBIX 3HAHUH U MPAKTUIECKUX YMEHUH;

- TOTOBHOCTH K BBIOOPY )KMU3HEHHOTO ITyTH B COOTBETCTBHU C COOCTBEHHBIMH UHTEPECAMHU U
BO3MOYKHOCTSIMH;

- MOTHUBaIMsI 00pa30BaTEIbHON NESITEIbHOCTH HIKOJIbHUKOB HA OCHOBE JINYHOCTHO
OPUEHTHPOBAHHOI'O MOAX0/1a;

- (GopMHpOBaHUE LICHHOCTHBIX OTHOLIEHUH JIPYT K JPYTy, YUYUTEII0, aBTOpaM OTKPBITUNA 1
M300peTeHHH, pe3yabTaTaM 00yUICHHS.

MeTanpeameTHble

- OBJIaJICHUE HAaBBIKAMH CaMOCTOSATEIBHOTO MPHOOPETEHUST HOBBIX 3HAHHIA, OpraHU3aIiH
y4eOHO eI TeTbHOCTH, TOCTAHOBKH IIeJIeH, IITaHUPOBAHMS, CAMOKOHTPOJISI M OLICHKH
pe3yabTaTOB CBOEH JESITEeIbHOCTH, YMEHUSMH MIPEBUIETh BO3MOXKHbIE PE3YIbTaThl CBOUX
JIEHCTBUI;

- TIOHUMaHME PA3TUYUN MEXKAY UCXOJHBIMHU (PAKTaMU M TMIIOTE3aMHU JJIsl UX OOBSICHEHUS,
TEOPETUYECKMMHU MOJIEIISIMU U PeabHBIMU 0OBEKTaMHU, OBJIa/ICHUE YHUBEPCATbHBIMU YUEOHBIMU
NeMCTBUSMU Ha IPUMEpPaX THIOTe3 U O0BSICHEHUS N3BECTHBIX ()aKTOB M SKCIIEPHUMEHTAILHON
MPOBEPKH BBIIBUTAEMBIX TUTIOTE3; Pa3pabOTKH TEOPETHUECKMX MOJIEIIEH MPOIECCOB HITH
SIBIICHHI,

- TpruoOpeTeHNe OMbITa CAMOCTOSATEIILHOTO MTOUCKA, aHaIN3a U 0TOopa HH(OpPMAITHH C
UCIIOJIb30BAaHUEM Pa3IMYHBIX UCTOYHUKOB M HOBBIX HH(OPMALIMOHHBIX TEXHOJIOTUN IS
pelIeHHs TOCTAaBICHHBIX 3a/1a4;

- (dopmMHpOBaHHE YMEHHH BOCIIPUHUMATS, epepadaThIBaTh U MPEIbIBIATE HHPOPMALIUIO B
CJIOBECHOM, 00pa3HOM, CHMBOJIMYECKOM (hopMax, aHATM3UPOBATh U MepepadbaThIBaTh
MOJYYEHHYIO HH(OPMAIMIO B COOTBETCTBUU C ITOCTABICHHBIMHU 337a4aMH, BBIJIENISATH OCHOBHOE
coJiepKaHne TIPOYUTAHHOTO TEKCTA, HAXOIUTh B HEM OTBETHI Ha TIOCTABJIEHHBIE BOITPOCHI U
u3JaraTh ero;

- pa3BHTHE MOHOJIOTHYECKOW U TUAIOTUIECKON peur , YMEHHUS BBIPAKATh CBOM MBICITH H
CIIOCOOHOCTH BBICITYIITUBATH COOECETHUKA, IOHMMATh €r0 TOYKY 3pEHHS, TPU3HABATH PABO
JPyroro 4enoBeka Ha HHOE MHEHHUE;

- OCBOCHHE MPUEMOB JCHCTBUI B HECTAHJAPTHBIX CUTYAIUSIX, OBJIaICHHE IBPUCTHUECKUMHU
METOaMH pelIeHus mpolieM;

- (dopmHpoBaHUE YMEHHH paboTaTh B IPYyIIIE C BHIIOJHEHUEM PA3IMUHBIX COIMATIBHBIX POJIEH,
NPEICTaBIATh U OTCTAMBATh CBOU B3IVISAbI M YOEXKIEHUS, BECTH JUCKYCCHIO.

IIpeameTHbIe



- 3HaHUA O MPUPOJIE BAXKHEUIINX (PU3UUECKUX SIBICHUN OKPYKAIOIIEr0 MUpa U MOHUMaHKe
CMbICIIa (PU3NYECKHUX 3aKOHOB, PACKPBHIBAIOIIUX CBS3b N3YUEHHBIX SBIICHHIA;

- yMEHUs N0JIb30BATHCS METOJAMU HAy4YHOI'O UCCIIENOBAaHUS SBJIICHUN IIPUPOJIBL, IPOBOAUTH
HaOJI01eHNS, IJITAHUPOBATH U BHIMOJIHATH 3KCIIEPUMEHTHI, 00pabaThIBaTh pe3yIbTaThl
U3MEPEHUH, MPEACTABIATH PE3yIbTAThl N3MEPEHUH C MOMOIIBIO TabHIL, TPAPHUKOB U GOPMYIL,
00HapyX1BaTh 3aBUCUMOCTH MEXAY GU3NUECKUMU BEIMUNHAMU, OOBSICHSITD MOJy4CHHBIE
pe3ynbTaThl U JENaTh BBIBOJIbI, OLIEHUBATh I'PAHULIBI IOTPEIIHOCTEN PE3YJIbTATOB U3MEPEHUI;

- YMEHHUsS IPUMEHATH TEOPETUYECKUE 3HAHUS MO0 (U3UKE HA MTPAKTUKE, periaTh pusndeckue
3a/1a4yu Ha IPUMEHEHUE MOJYUYECHHbIX 3HAHUN;

- YMEHHS U HaBBIKH IPUMEHSATH MOJIy4YCHHBIE 3HAHUS JJIS1 OObSCHEHHSI TPUHIIUTIOB ACHCTBUS
BAKHEUIINX TEXHUUECKUX YCTPOMCTB, PEIICHUs IPAKTUYECKUX 3aa4 IOBCEIHEBHON KU3HH,
oOecrnieueHus 6€30IaCHOCTH CBOEH KM3HH, PAl[MOHATIBHOTO IPUPOI0NOIb30BAaHUS U OXPaHBI
OKpYKaroIle Cpeibl;

- (opmupoBanue yoexaeHHs B 3aKOHOMEPHOM CBSI3H U MTO3HABAEMOCTH SIBICHHUI MPUPOIbI, B
00BEKTUBHOCTH Hay4YHOTO 3HAHUS, B BBICOKOM IEHHOCTH HAayKU B Pa3BUTHH MaTEePHAILHON U
JIyXOBHOM KYJIBTYPBI JIOACH;

- pa3BUTHE TBOPUYECKOIO MBIIIJICHHS HA OCHOBE (hOPMUPOBAHMS YMEHHUI yCTaHABINBATH (PAKTHI,
pa3nuyaTh IPUUUHBI U CIEJCTBUS, CTPOUTH MOJIEIH U BBIIBUIATh TMIIOTE3bl, OTHICKUBATDH U
(bopMyIUpOBaTh JOKA3aTEIbCTBA BbIIBUHYTHIX TUIIOTE3, BBIBOAUTH U3 SKCIIEPUMEHTAIIBHBIX
(aKTOB M TEOPETHUUECKUX MOJIENICH PU3NUECKUE 3aKOHBI;

- KOMMYHHKAaTUBHBIC YMEHMS JOKJIAIBIBATh O PE3YyJIbTaTaX CBOETO UCCIIECIOBAHUS, Y1aCTBOBATh
B JMCKYCCHH, KPaTKO U TOYHO OTBEYATh Ha BOIIPOCHI, HCIIOJIb30BATh CIIPABOYHYIO JIUTEPATYpy U
Jpyrue UCTOYHUKHU HH(OPMAIIHH.

Pabouas nporpamMmMa npeaycmarpuBaeT GOpMHPOBAHUE Y IIKOJIBHUKOB 00Ie YUeOHBIX YMEHUH
Y HAaBBIKOB, YHUBEPCAJIBHBIX CIOCOOOB JIEATETLHOCTH U KIFOUEBbIX KOMIIETCHIIUH.
[TpropuTeTaMu 171 LIKOJBHOTO Kypca (pU3MKH Ha 3Tare OCHOBHOTO 0011ero 00pa3oBaHus
SABJISTFOTCS

ITo3naBaTenbLHas NEITEILHOCTD:

* MCIIOJIb30BaHUE /IS TO3HAHMSI OKPYKAIOLIEr0 MUPA PA3IMYHBIX €CTECTBEHHOHAYYHBIX
METOJI0B: HaOJI0JICHIE, U3MEPEHHE, IKCIIEPUMEHT, MOJIETTUPOBAHUE;

* (popMupoBanre ymMeHuil paziauuath (HakThl, TUIIOTE3b], IPUUUHBI, CIEICTBHS, JOKA3aTEIbCTRA,
3aKOHBI, TEOPHH;

* OBJIaJICHUE a/IEKBATHBIMU CIIOCOOAMHU PELICHHS TEOPETUUECKUX U HKCIIEPUMEHTAIbHBIX 33/1a4;
* IPHOOpETEHNE OMBITA BBIABIKEHHS TUIIOTE3 151 00BSICHEHUS U3BECTHBIX (PaKTOB U
HKCIIEPUMEHTAIILHON IPOBEPKH BBIIBUTAEMBIX TUIIOTES.
NHpopMaMOHHO-KOMMYHUKATHBHAS JEATEIBHOCTD:

* BJIaJICHHE MOHOJIOTUYECKON U AMATIOTUYECKON PEUbI0, Pa3BUTHE CIIOCOOHOCTH MOHUMATH TOUKY
3peHus codecelHNKa U IPU3HABaTh IPAaBO HA HHOE MHEHUE;

* MCIIOJIB30BAHME JUIsl PELICHNUS [T03HABATENIBHBIX U KOMMYHUKATUBHBIX 3a/1a4 pa3IU4HbIX
UCTOYHHUKOB MH(POPMALIUH.

PeduiekcuBHast NeATEIBHOCTD:

* BJIaJICHUE HaBbIKAMU KOHTPOJISI U OLIEHKH CBOEH AESATEIbHOCTH, YMEHUEM IPEIBUIETD
BO3MOYHBIE PE3YJIbTAThl CBOUX JICUCTBUM:

* OpraHu3zanus yueOHO! AesITeIbHOCTU: TOCTAHOBKA LIEJH, IIJIAHUPOBAHUE, ONpeesIeHUue
ONTUMAIBHOIO COOTHOILECHHUS LIEJIA U CPENICTB

BripaboTka KOMIETEHITHH:



O6meo0pa3oBaTeIbHbBIX, 3HAHUEBO - MPEAMETHBIX ( Y4eOHO - TTO3HABATENIbHAS U
UH(POPMALMOHHAS KOMITETCHIINSA)

- CaMOCTOSITEJIbBHO U MOTUBUPOBAHHO OPraHU30BbIBaTh CBOIO [T03HABATENBHYIO JAESITEIbHOCTD
(OT HOCTAaHOBKU LIEJIN J0 NIOJyYEHHUS U OLIEHKU Pe3ysIbTaTa);

- HCIIOJIb30BAaTh 3JIEMEHTHI IPUYUHHO-CIIEJICTBEHHOTO U CTPYKTYPHO-() YHKIIHOHAJILHOTO
aHaJIM3a, OMPEENIATh CYIIHOCTHBIE XapaKTEPUCTUKU N3Y4aeMOro 00beKTa, pa3BEPHYTO
000CHOBBIBATh CYXJICHHUS, JaBaTh OMPEICICHUS, TPUBOIUTH 10Ka3aTEIbCTBA,

- HCIOJIB30BaTh MYJIbTUMEIUWHBIE PECYPCHl U KOMIIBIOTEPHBIE TEXHOJIOTUH JIJIs1 00paboTKH,
nepegavyn, MaTeMaTu3alui HHpopMaluy, Tpe3eHTaluu pe3yIbTaToB M03HABATEIbHON U
MIPAKTUYECKOU JIESITENBHOCTH;

- OLICHMBATh U KOPPEKTHUPOBATH CBOE IOBEJEHUE B OKPYKAIOLIECH cpesie, BBIIOIHATh
HKOJIOTMYECKUE TPEOOBaHUSI B IPAKTUUECKON JESTEIbHOCTU U TIOBCETHEBHOM KU3HU.
[TpeamMeTHO-OpUEHTUPOBAHHBIX, PETIPOAYKTUBHO — NIEATETLHOCTHBIX (COIUAIEHO — TPYAOBAs U
KOMIIETEHIIHS TUYHOCTHOT'O CAaMOCOBEPILICHCTBOBAHMS)

- MOHMMATbH BO3PACTAIOIIYIO POJIb HAYKHU, YCUIICHHE B3aUMOCBSI3U M B3AUMHOTO BIIUSIHUS HAYKH
U TeXHUKH, IPEBPAIICHUE HAYKH B HETIOCPEICTBEHHYIO MPOU3BOAUTEIBHYIO CUITY OOIIIECTBA;

- OCO3HAaBaTh B3aMMO/ICHCTBUE UEIOBEKA C OKPYXKAIOUIeH cpeioil, BO3SMOKHOCTHU U CIIOCOOBI
OXpaHbl IPUPO/IBI;

- pa3BUBATh MTO3HABATEIbHBIE HHTEPECH M HHTEIUIEKTYaJIbHbIE CIIOCOOHOCTH B TIPOIIECCe
CaMOCTOSITENIFHOTO TPUOOpeTeHHs (PU3MUECKUX 3HAHHIA C HCIIOJIb30BAaHHEM Pa3IIMIHBIX
MCTOYHHUKOB HH(OPMAIIUH, B TOM YHCII€ KOMITBIOTEPHBIX;

- BOCIIUTBIBATh YOSKAEHHOCTh B IOZUTUBHON pOJIM (PU3UKH B )KU3HU COBPEMEHHOI'O OOIECTBA,
NOHMMaHHEe NePCIEeKTHB Pa3BUTHs SHEPT€TUKHU, TPAHCIIOPTA, CPEJCTB CBA3H U JIp.;

- OBJIaJIeBaTh YMEHUSIMH MIPUMEHSTH MOTYYCHHbBIE 3HAHUS 7151 O0BSICHEHHS Pa3HOOO0Pa3HBIX
(bu3HYECKUX SIBICHUN;

- IPUMEHSATH MTOJTyYCHHbIE 3HAHUS U YMEHUs /7151 0€301MacHOr0 UCIOIb30BAHUS BEILECTB U
MEXaHHU3MOB B OBITY, CEJIbCKOM XO03HCTBE U MPOU3BOICTBE, PELICHUS MPAKTUYECKUX 3a/1a4 B
MOBCEIHEBHOM JKU3HM, IPEYNPEXKICHUS ABICHUIN, HAHOCSIINX BPE] 3/J0POBbIO YETIOBEKA U
OKpYKarollen cpene.

[IeHHOCTHO — CMBICIOBOH, OOIIEKYIbTYPHONH U KOMMYHUKATHBHON

- IOHUMATh LIEHHOCTHbBIE OPUEHTALINU YUEHUKA, €r0 CHOCOOHOCTh BUIETh U TOHUMATh
OKpYKarolHil MUp

- YMEHHE yY€HHUKa BEIOMPATh IIeJIeBbIE U CMBICTIOBBIC YCTAHOBKH JJII CBOMX JIEHCTBUM U
MIOCTYIIKOB

- IlpuoOpereHue ombITa OCBOSHHS YICHUKOM HAyYHOH KapTHHBI MHpa

- OBnazneHue cnocobamMu B3aMMOJICHCTBUS C OKPYKAIOIIUMU U YAaJI€HHBIMU JTIOAbMU U
COOBITUSIMH, YMEHHE 33]1aBaTh BONPOC U BECTU JAUCKYCCHUIO, BIa/IeHUE Pa3HbIMU COLIUAIbHBIMU
POJISIMU B KOJIJIEKTUBE

dopMHUpOBaHUE YHUBEPCAIBHBIX YU€OHBIX JeHCTBUI

[Tepemenbl, MPOUCXOAAIINE B COBPEMEHHOM OOIIIECTBE, TPEOYIOT YCKOPEHHOTO
COBEpILIEHCTBOBAHMS 00pa30BaTENbHOTO MPOCTPAHCTBA, ONPEIeNICHHs 1ieel 00pa3oBaHus,
YUUTBIBAIOIIMX TOCYIaPCTBEHHBIE, COIIMATIbHBIC M TMYHOCTHBIE TOTPEOHOCTH M UHTEpECHl. B
CBSI3H C 3TUM NPUOPUTETHBHIM HApaBIECHUEM CTAHOBUTCS OOeCIieueHUE pa3BUBAIOIIETO
MOTEHIIMala HOBbIX 00pa3oBaTeNbHbIX CTAHIapPTOB. Pa3BUTHE TMYHOCTH B CUCTEME 00pa30BaHUs
obecreunBaeTcs, MPeXxe BCero, yepe3 GopMUPOBAHUE YHUBEPCATBHBIX YUCOHBIX TEHCTBHUI
(YY), koTOphIe BRICTYIIAIOT HHBAPHAHTHOW OCHOBOM 00pa30BaTeILHOTO U BOCITUTATEIIHHOTO
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npouecca. OBnaZieHre yJyaluuMICs YHUBEPCATbHBIMHU YU€OHBIMU JCHCTBUSIMU BBICTYIAET KaK
CIIOCOOHOCTH K CaMOPa3BUTHIO U CAMOCOBEPILIEHCTBOBAHUIO IIyTEM CO3HATEIBHOTO U AKTUBHOI'O
IIPUCBOEHUS HOBOTO COLIMAJIBHOIO OnbITa. Y'Y /[ CO34aI0T BO3MOKHOCTb CaMOCTOSATEIIBHOIO
YCIIEIIHOTO YCBOEHMSI HOBBIX 3HAaHUN, YMEHUIN U KOMIIETEHTHOCTEMN, BKIIIOYasi OPraHU3alHIo
YCBOEHHS, TO €CTh YMEHUS YUUTHCS.

B mmpokom 3HaueHUH TEPMUH «yHUBEpCAJIbHbIC yueOHbIE ACHCTBUS O3HAUYAET YMEHUE
YUUTBCS, T.€. CHOCOOHOCTh CYObEKTa K CAMOPA3BUTHUIO U CAMOCOBEPIICHCTBOBAHUIO ITYTEM
CO3HATEJIbHOTO U aKTUBHOT'O IPUCBOEHUSI HOBOT'O COLIMAILHOTO OIBITA.

B 6onee y3xoM (COOCTBEHHO MCUXOJIOTHYECKOM 3HAYCHHH ) TEPMUH «yYHUBEPCAJIbHBIE yueOHbIC
JIEMCTBUS» MOYKHO OTIPENIIUTh KaK COBOKYITHOCTh CIIOCOOOB JICHCTBHUS yyaIerocs (a Takxke
CBSI3aHHBIX C HUMH HaBBIKOB Y4eOHOU pabOThI), 00€CIEUNBAIOIINX €T0 CIIOCOOHOCTH K
CaMOCTOSITEIbHOMY YCBOECHHUIO HOBBIX 3HAaHUH M YMEHHI, BKJII0Yasi OpraHU3aluIo 3TOr0
nporecca.

YHauBepcansHbie yueOHble AeiicTus (Y'Y [l) nonpasaenstorcs Ha 4 TpyNIbl: PeryisTUBHEIE,
JUYHOCTHBIE, KOMMYHUKAaTUBHBIE U TTo3HaBaTelnbHble. opmupoBats Y'Y/l Ha ypokax pusmku
IIPU U3YYEHUH KOHKPETHBIX TEM LIKOJIBHOTO Kypca B 8 kiacce orpakensl B KTII.

Pesynbrarom popmMupoBaHus yHUBEPCATbHBIX YU€OHBIX ACUCTBUN OYIYyT SABISATHCS YMEHUS:

- IPOU3BOJILHO U OCO3HAHHO BJIAJIETh OOIIUM IPUEMOM pELICHUs Y4eOHBIX 3a/]a4;

- MCII0JIb30BATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA, B TOM YHMCIIE MOJIEIH U CXEMBI JJIs1 PELICHUS
y4eOHBIX 3a7a4;

- YMETb OCYILIECTBIISATh aHAIN3 O0BEKTOB C BbIIECJIECHUEM CYIIECTBEHHbIX U HECYIIECTBEHHBIX
IIPU3HAKOB;

- YMETb OCYILLIECTBIISITh CUHTE3 KaK COCTaBJICHHE LIENOT0 U3 YacTew;

- YMETh OCYIIECTBIATh CPABHEHUE, KJIACCU(DUKALINIO MO 33JJaHHBIM KPUTEPHSIM;

- YMETh YCTaHaBIMBAaTh MPUYMHHO-CIIEICTBEHHbIE CBA3H;

- YMETh CTPOUTH PACcCYXJIeHUs B (popMe CBSI3U MPOCTHIX CYKACHUN 00 00BEKTE, €ro CTPOECHUH,
CBOMCTBAX U CBSI3SX,

- BJIaJIETh OOILIIUM IPHUEMOM pelIeHUs yUeOHBIX 3a1au;

- cO3/1aBaTh U MPEOOPa30BBIBATH MOJIEIH U CXEMBI JJISl PELLICHUS 3aa4;

- YMETb OCYIIECTBISATh BBIOOp Hanbosee 3pPEeKTUBHBIX CTOCOOOB PEIICHUs 00pa30BaATEIHHBIX
3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHH.

B pesynbrare usydenus ¢pusuku B 8 Kjacce BHINNYCKHUK HAYYHTCS:

3HaTh/IOHUMATbD:

- CMBICT IOHATHIA: (PU3HYECKOe sIBIIEHUE, (PU3NYECKUNA 3aKOH, B3aUMO/ICHCTBHE, DJICKTPUIECKOE
10Jie, MarHUTHOE TI0JIE, aTOM;

- CmbIc (pU3MYECKUX BEJTMYMH: BHYTPEHHSS SHEPTrHsl, TEMIIEpaTypa, KOJIMYECTBO TEIJIOTHI,
BJIQXKHOCTH BO3/1yXa, JJIEKTPUUYECKUIL 3aps]l, CHJIa JIEKTPUUECKOTI0 TOKA, SJIEKTPUUECKOE
HaNpsDKEHUE, dJIEKTPUUECKOe COPOTUBIIEHHE, Pa00Ta U MOIIIHOCTD 3JIEKTPUYECKOTO TOKA,
(oKycCHOE pacCTOSTHUE JTHH3BI;

- CMbICT (M3UYECKUX 3aKOHOB: COXPAHEHUS SHEPTHH B TEIIOBBIX MPOIECCaX, COXPAHEHUS
AIIEKTPUYECKOro 3apsaaa, Oma juid ydacTka uenu, Jxoynsa — JleHna, npsMoIMHEHHOTO
pacnpoCTpaHEHHs CBETA, OTPAXKEHUS U IIPEJIOMIICHUS CBETA

YMmers:

- OnuceIBaTh U 00BACHATH (PU3HUECKUE SBJICHUS: TETIONPOBOIHOCTD, KOHBEKLIUIO, U3TyYEHHE,
UcrapeHue, KOHICHCAIUIo, KUTIEHHUE , TUIaBJIEHUE, KPUCTAIN3AIINIO, AIEKTPU3ALILIO,



B3aMMOJICHCTBHUE IIEKTPUYECKUX 3apAI0B, B3aUMOICHCTBUE MATHUTOB, IEHCTBUE MATHUTHOTO
MOJIs1 Ha IPOBOJHHK C TOKOM, TEIUIOBOE JICHCTBHE TOKA, OTpayKeHHE/ IPETOMIICHUE CBETA;

- Ucnonp3oBath ¢pusndeckne NpudOOpsl U M3MEPUTEIIbHBIE HHCTPYMEHTHI JUISl U3MEPEHUS
(U3MUeCKUX BETHMYMH: TEMIIEpaTyphl, BIAXKHOCTH BO3/1yXa, CUIIbI TOKA, HAIPSKCHUS,
COIIPOTHUBIICHUS, pa0OTHI U MOLTHOCTH JIEKTPHUECKOTO TOKA;

- [IpencraBnsaTh pe3yabTaThl U3MEPEHUN B BUJIE TaOJINL, IPa(UKOB U BBISBIATH HA 3TOM OCHOBE
SMIIMPUYECKHE 3aBUCUMOCTH: TEMIIEPATypPbl OCTHIBAIOIIEH BOJBI OT BDEMEHH, CHUJIBI TOKA OT
HaAIPsDKEHUS Ha Y4acTKE LN, yIJla OTPaKEHUs OT yIJla MaJeHus, yIila IPeJIOMIICHUS OT yria
naJIcHAs

- BolpakaTp pe3yabTaThl U3BMEPEHUI U pacueToB B equHuIax MexnyHapoaHou cucrembl CH;
- [IpuBOAUTH TIPUMEPHI IPAKTUYECKOTO HCIIOJIb30BaHUS (DU3UYECKUX 3HAHUN O TETIIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U CBETOBBIX SIBJICHUSAX;

- Pemrate 3a1aun Ha MpuMeHEeHNE (PU3MUECKUX 3aKOHOB: COXPAaHEHHSI SHEPTHH B TETIJIOBBIX
Ipoueccax, COXpaHeHHUs MIEKTPUYECcKoro 3apsana, Oma i ydactka nenu, Jxoynsa — JleHna,
IPSIMOJIMHEMHOIO PACIIPOCTPAHEHMSI U IIPEJIOMIICHUS CBETA;

-OcCyIIEeCTBIATh CAaMOCTOSITEIbHBIIN MOMCK UH(OPMAIIMK €CTECTBEHHOHAYYHOT'O CO/IEPIKAHUS C
UCIOJIb30BAaHUEM Pa3JIMYHbIX UCTOYHUKOB MH(OpMaIK ( y4eOHBIX TEKCTOB, CIIPABOYHBIX U
HAy4yHO — MOIYJISIPHBIX U3JaHUM, KOMIBIOTEPHBIX 0a3 JaHHbBIX, pecypcoB HTepHeTa), ee
00paboTKy

U TIPE/ICTABIICHUE B PA3IMYHBIX (hopMax ( CIOBECHO, C TOMOIIBIO PUCYHKOB U MPE3EHTALNH );

- Ucnonb30Bath prOOpETEHHBIE 3HAHNUS U YMEHHUS B IPAKTUYECKON JEATENBHOCTH U
MOBCEHEBHOM KU3HU JUIsl oOecrieueHust 0€30MacHOCTH B MPOLIECCEe KU3HEEATETbHOCTH.

9 kiacce

MertanpeameTHble pe3yJIbTaThl:

- OBJIaJICHUE HAaBBIKAMH CAMOCTOSITEIHHOTO MTPHOOPETEHNUSI HOBBIX 3HAHHI, OpraHU3aIHH
yueOHON e TeIbHOCTH, TOCTAHOBKH 1€JIeH, IUTAaHUPOBAHUSI, CAMOKOHTPOJISL M OLIEHKU
pE3yJIbTaTOB

CBOEH JIeATEIbHOCTH, YMEHUSAMH MPEABUACTh BOZMOXKHbBIE PE3YJIbTAaThl CBOUX JIEHCTBUI;

- IOHUMAaHKE Pa3INunuil MEXY UCXOIHBIMH (PaKTaMU U THIOTE3aMU ISl UX 00bICHEHUS,
TEOPETUUYECKUMH MOJEIISIMU U pealbHbIMU O0OBEKTaMH, OBJIa/IEHUE YHUBEPCAIbHBIMU Y4€OHBIMU
NEHCTBUSAMH Ha MIPUMeEpax TUNoTe3 sl OObSICHEHUS U3BECTHBIX (DAKTOB U DKCIIEPUMEHTANIBHON
IIPOBEPKHU BBIIBUTAEMBIX TUIIOTE3, pa3pab0TKU TEOPETHUECKUX MOJIENIEN MPOLECCOB WU
SIBIICHUI;

- (hopmupoBaHue yMEHUI BOCIPUHUMATD, IepepadbaThIBaTh U MPEABIBIATH HHOPMAIUIO B
CJIOBECHOI1, 00pa3HOM, CHMBOJIMYECKOH (popMax, aHATM3UPOBATh U IiepepadbaThiBaTh
MOJIyYEHHYI0O HHPOPMAIIUIO B COOTBETCTBUH C MTOCTABJIEHHBIMU 33/1a4aMH, BBIIETSATH OCHOBHOE
CoJIepKaHuEe MPOUYUTAHHOTO TEKCTA, HAXOJIUTh B HEM OTBETHI Ha MOCTABJIEHHBIE BOIPOCHI U
U3JIarath €ro;

- IpUOOpETEeHUE OMbITAa CAMOCTOATENIBHOTO MOMCKA, aHaTu3a U 0TO0opa MH(OPMAIIUH C HC-
M0JIb30BAHNEM PA3JIMYHBIX HICTOYHUKOB U HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH ISl pEeIIEeHUS
MOCTaBJIEHHBIX 33]1a4;

- pa3BUTHE MOHOJIOTHUECKOHN U TUAJIOrMYECKOl peur, yMEHHUS BBIPayKaTh CBOU MBICIIU U CIIO-
COOHOCTH BBICNIYIIUBATh COOECEIHIKA, TOHUMATh €r0 TOUKY 3pEHUsl, MPU3HABATH MIPABO JPYTrOTro
YyeJloBeKa Ha HHOE MHEHHE;

- OCBOEHHUE MIPUEMOB JICUCTBUIN B HECTAHJAPTHBIX CUTYaLIUSIX, OBJIaJICHHE 3BPUCTUUECKUMU
METOaMH pelieHus mpooieM;

- (hopmupoBaHUe ymMeHUI pabOTaTh B TPYIIE C BHIMOJIHEHUEM PA3IMYHBIX COIUATBHBIX pe-
e, peICTaBIsATh U OTCTaUBAaTh CBOM B3IJISIbI U YOEXKICHUS, BECTH IUCKYCCHIO.
IIpeaMeTHBIe pe3yabTaThI:



- 3HaHUS O MPUPOIC BAXKHEHIINX (PU3MUECKUX SBICHUN OKPYXKAIOIIETO MUpa U IOHUMaHHE
CMbICiIa (PU3NYECKUX 3aKOHOB. PacKphIBalOLINX CBSI3b U3YyUEHHBIX SIBICHUM;

- YMEHMS M10JIb30BaThCSI METOAAMU HAyUYHOT'O MCCIIEA0BAHUS SBJICHUHN PUPOIbI, IPOBOJUTH
HaOJI01eHNUS, IJITAHUPOBATh U BBINOJIHATh KCIIEPUMEHTBI, 00padaThIBaTh pPe3yIbTaThl
U3MEPEHUH, PEACTABIATH PE3yIbTAThl N3MEPEHUH C MOMOIIBIO TaOHII, TPAPHUKOB U HOPMYIL,
00OHapy’KUBaTh 3aBUCUMOCTU MEXIY (PU3NUECKUMHU BEIMYMHAMU, OOBSACHSITH OJyYEHHBIE
pe3yJbTaThl U JA€JaTh BbIBObI, OLIEHUBATH I'PAHULIbI IOTPEIIHOCTEN PE3YIbTATOB U3MEPEHUN;
- YMEHUS IPUMEHSTh TEOPETUUECKUE 3HaHU 0 (PU3KKE Ha MPaKTHKe, pelaTh (u3ndeckue
3a/1a4y Ha IPUMEHEHUE TIOJyYEHHBIX 3HAHUI;

- YMEHUS ¥ HAaBBIKHU IIPUMEHSATH [10JIy4EHHbIE 3HAHUA JJI1 O0bSICHEHMsI IPUHLUIIOB JIEHCTBUS
BAKHEUIINX TEXHUYECKUX YCTPOMCTB, PEIICHUs IPAKTUYECKUX 3aa4 II0BCEIHEBHON KU3HH,
obecrieyeHus: 6€30MaCHOCTH CBOEH KHU3HH, PALIMOHAIBHOTO IIPUPOJIONIOJIb30BAHUS U OXPaHbI
OKpYKarolleu Cpeibl;

- (hopMupoBaHUEe YOSKICHHSI B 3aKOHOMEPHOM CBSA3M U MIO3HABAEMOCTH SIBJICHUH IPUPO/IbI, B
00BEKTUBHOCTH Hay4YHOT'O 3HAHUS, BBICOKOM LIEHHOCTHU HAyKH B Pa3BUTUU MaTEpUaIbHON U
JIyXOBHOM KYJIBTYPBI JIFOACH;

- pa3BUTHE TEOPETUUECKOTO MBIIUICHUS HA OCHOBE (DOPMUPOBAHMS YMEHUN YCTaHABIUBATD
(baxThl, pa3auyaTh MPUYUHBI U CIEJCTBUS, CTPOUTh MOJEIH U BbIIBUIaTh TUIIOTE3bl, OTBICKUBATh
1 GOpPMYIIMPOBATh I0KA3aTEIbCTBA BBIIBUHYTHIX TUTIOTE3, BBIBOJUTH U3 SKCIIEPUMEHTAIBHBIX
(baKTOB U TEOPETUUECKUX MOJIeNIel (PU3NUECKUe 3aKOHBI,

- KOMMYHHUKaTHUBHbIE YMEHMSI IOKJIa/IbIBaTh O PE3YyJIbTaTaX CBOETO UCCIIEI0BAaHUs, y4acTBO-
BaTh B AMCKYCCUH, KPATKO U TOYHO OTBEYATh Ha BOIIPOCHI, UCIIOJIB30BATh CIIPABOYHYIO
JUTEPATypy U APYrHe UCTOYHUKH WHPOPMALINH.

BbinyckHUK HayuMTCS:

- IOHUMAaHMIO U CIIOCOOHOCTHU ONMCHIBATh U OOBACHATH® (PU3UUECKHE SIBJICHUS: TOCTYIATEIbHOE
JIBYDKEHUE (Ha3BaTh OTJIMYMTENIbHBIA MPU3HAK), CMEHA JTHS U HOYH Ha 3emiie, CBOOOHOe
NaJICHUE TeJl. HEBECOMOCTb, JIBUYKEHHE 110 OKPYKHOCTH C IMTOCTOSIHHOM 110 MOAYJIO CKOPOCTHIO;
- 3HAHUSIM U CIOCOOHOCTH J1aBaTh ONpeesieHus /onucanns GU3NUeCcKUX MOHATUH:
OTHOCUTENIBHOCTb JIBUKEHHUS (II€PEUNCIIUTD, B YEM MPOSIBIIAETCS ), FEOLIEHTpUUECKas U
reJINOIEHTPUYECKasi CHCTEMbI MUpPA; MIepBas KOCMUYECKasi CKOPOCTh, PEAKTUBHOE JIBUKECHHUE;
bu3nueckux Mojesel: MaTepraabHas TOUKa, CUCTeMa OTCUETa, (PU3MUECKUX BEITHUYMH:
IEpEMELIEHNE, CKOPOCTh PABHOMEPHOIO IPSIMOJIMHENHOI O ABM>KEHUS, MTHOBEHHAs! CKOPOCTb U
YCKOpPEHUE MPU PABHOYCKOPEHHOM MPSIMOJIMHENHOM JABUKEHUH, CKOPOCTh U
LEHTPOCTPEMUTENIBHOE YCKOPEHHE ITPY PABHOMEPHOM JIBUYKEHUM T€JIa 110 OKPY>KHOCTH,
UMITYJIbC;

- IOHUMAaTh CMBICII OCHOBHBIX (DM3MUECKUX 3aKOHOB: TMHaMUKU Hpl0oTOHA, BCEeMUPHOTO
TATOTEHUS, COXPAaHEHUS UMITYJIbCa, COXPAaHEHHs SHEPTUH ), IPUMEHITh UX Ha MPAKTUKE U JJIs
pelieHus yueOHbIX 3a1a4;

- IPUBOJIUTH IPUMEPBI TEXHUYECKUX YCTPOMCTB U KUBBIX OPIraHU3MOB, B OCHOBE IIEPEMELICHUS
KOTOPBIX JIEKHUT MPUHIUI PEAKTUBHOTO JIBUKEHUS; OOBSICHATh YCTPOUCTBO U ACUCTBUE
KOCMHUYECKHX PAKET-HOCUTEIEH;

- UCTOJIb30BATh MOTY4YE€HHbIC 3HAHUS, YMEHHSI U HABBIKU B MIOBCEIHEBHOM KHU3HU (OBIT,
HKOJIOTHSI, OXPaHa 37I0POBbs, TEXHUKA O€30MaCHOCTH U JIp.);

- U3MEPATh MTHOBEHHYIO CKOPOCTh U YCKOPEHUE MPU PABHOYCKOPEHHOM MPSMOJIMHEHHOM
JBUKCHUH, HEHTPOCTPEMUTENBHOE YCKOPEHHUE ITPY PAaBHOMEPHOM JBMKEHHUH 110 OKPY’KHOCTH.
- ONIKUCHIBATh U OOBICHATH GU3HUECKHUE SIBIICHUS: KOJICOaHUSI HUTSHOTO (MAaTEMaTHIECKOTO) U
IPY>KUHHOT'O MasiTHUKOB, PE30HAHC (B T. 4. 3BYKOBOM), MEXaHUYECKHUE BOJIHBI, IJIMHA BOJIHBI,
OTpakKeHHE 3BYKa, 9X0;



- 1aBaTh OMpeaesieHus] PU3NIECKUX MOHATHN: CBOOOIHBIE KOIeOaHus, Koyie0aTepbHasi CUCTEMA,
MasiITHUK, 3aTyXalolue KoJieOaHusl, BEIHYXICHHBIE KOJICOAHHUSI, 3BYK U YCIIOBUS €r0
pacrpocTpaHeHus; GU3NISCKUX BEITUYMH: aMILTUTYQ, IEPHOJI, 4aCTOTa KOJIcOaHUH,
coOCTBEHHAs 4acTOTa KOJeOaTeIbHON CUCTEMBI, BBICOTA, TEMOP, TPOMKOCTh 3BYKa, CKOPOCTh
3BYyKa; PU3NYECKUX MOJIEIICH: TapMOHUYECKUE KOJICOAHHsI, MATEMATHUECKUI MasTHUK;

- BIIQJIETh SKCIIEPUMEHTAILHBIMA METO/IaMHU UCCIIEIOBAaHMSI 3aBUCUMOCTH TIeproia KoieOaHui
rpy3a Ha HUTU OT JIMHBI HUTH.

- IOHUMATh U OOBACHATH GUZNYECKUE SIBICHUSI/TIPOIIECCHI: IIEKTPOMAarHUTHAsI MHTYKIIHS,
CaMOUHYKIIUS, PEJIOMJICHHE CBETA, TUCIIEPCUs CBETA, MOTJIOIIEHNE U UCITyCKaHUE CBETa
aToOMaMu, BOZHUKHOBEHUE JIMHEHYATHIX CIIEKTPOB U3IyYEHUS U MOTJIOMICHHUS;

- TaBaTh OIpe/IeeH s / onucaHue (PU3NIECKUX MOHITHI: MAarHUTHOE TOJIE, TMHUA MarHUTHON
WHIYKIIUW; OAHOPOJIHOE U HEOJHOPOIHOE MAarHUTHOE T10JI€, MArHUTHBIN MOTOK, TEPEMEHHBII
ANEKTPUUECKUHN TOK, JIEKTPOMArHUTHOE T0JI€, SJIEKTPOMArHUTHBIC BOJIHBI, JJIEKTPOMArHUTHBIE
Kosie0aHusl, paJroCBsI3b, BUAUMBIN CBET; (PU3NUECKUX BEIMUMH: MAarHUTHAS UHAYKLIUSA,
WHAYKTUBHOCTb, IEPUO/I, YACTOTA U aMILTUTY 1A JIEKTPOMAarHUTHBIX KOJeOaHU, TOKa3aTeNn
MPEIOMIICHUS CBETA;

- (hopmynurpoBaTh, MOHUMATh CMBICI U YMETh IPUMEHSATH 3aKOH MPEIOMIICHUS CBETa U MIPaBUIIO
Jlenna, kBaHTOBBIX TIOCTYJATOB bopa;

- IOHUMATh Ha3HAYCHHUE, YCTPOUCTBO U MIPUHIUIT ACHCTBUS TEXHUUECKUX YCTPOUCTB:
AJIEKTPOMEXAHWICCKUI HHTyKITMOHHBIN IreHepaTop MEPEeMEHHOTO TOKa, TpaHchopMarop,
K0JIeOATEeNbHBIN KOHTYD; JE€TEKTOpP, CIIEKTPOCKOT, CIIEKTporpad;

- OMUCHIBATh U3YYECHHBIE KBAHTOBBIC SIBJICHHSI, UCIIONB3Ys (PU3HUECKHUE BETHUMNHBI: MACCOBOE
YHCII0, 3apSAI0BOE YHUCIIO0, IEPUOJ MOTypaciaja, SHeprus (OTOHOB; MPU ONMUCAHUH MPABUIHLHO
TPaKTOBATh (PU3UUECKHI CMBICT UCTIOJIB3YEMbBIX BEIMYNH, UX 0003HAUCHUS U €TUHUIIBI
W3MEpEHUS; HaXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BETUUYHUHY C JPYTHUMHU
BEJIMUYMHAMU, BBIYUCIATH 3HAUCHUE (PU3NYECKON BEJTMUHHBI;

- pacro3HaBaTh KBAHTOBBIE SIBJICHUS U OOBSICHATH HA OCHOBE UMEIOIINXCS 3HAHUW OCHOBHBIE
CBOMCTBA WJIU yCIIOBUS MPOTEKAHUS dTUX SIBJICHUIN: €CTECTBEHHAs U UCKYCCTBEHHAs
PaauoOaKTUBHOCTD, O-, 3- ¥ Y-U3TydeHUs, BOSHUKHOBEHNE JTMHEHYATOrO CIIEKTPa U3TyISHUS
aToma;

- aHAJIM3UPOBATh KBAHTOBBIC SIBIICHUS, UCTIONB3Yys (PU3NUECKHE 3aKOHBI U MOCTYJAThI: 3aKOH
COXpaHEHHUS SHEPTHUH, 3aKOH COXPAHEHUs AIEKTPUUECKOTr0 3apsia, 3aKOH COXpaHEHUs
MacCOBOT0O YHCIIA, 3aKOHOMEPHOCTHU U3JIYyYE€HHUSI U MOTJIOUIEHUSI CBETa aTOMOM, TPU 3TOM
pa3ianyaTh CIOBECHYIO (OPMYTHUPOBKY 3aKOHA M €70 MaTEMaTHYE€CKOE BhIPaXKECHHE,

- OMMCHIBATh YCTPONCTBO M YMETh OOBSICHATH MPUHITUTT ACHCTBUSA TEXHUIECKUX YCTPOMCTB U
YCTaHOBOK: cuéruuka [ eitrepa, kamepbsl BuiibCoHa, My3bIPhKOBOI KAMEPBI, AJIEPHOTO PEAKTOPA;
- YKa3bIBaTh Ha3BaHUs Tu1aHeT COIHEUHON CUCTEMBI, pa3indaTh OCHOBHBIC TPU3HAKU CYTOYHOTO
BpaIeHus 3Be31HOTO HeOa, nBrkeHus JIyHbl, CoNHIIa ¥ TJTaHET OTHOCUTENHHO 3BE3T;

- IOHUMATh PA3JIMYUS MEXKIY FeIMOLEHTPUUYECKON U T€OLIEHTPUYECKON CUCTEMaMU MHUpa.
BoInyCKHUK MOJTYYHT BO3MOKHOCTh HAYYUThCS

- MCTIOJIb30BaTh 3HAHUS O MEXaHMYECKHX SIBJICHHSX B OBCEIHEBHOMN JKU3HU JUIS 00€CTICUCHHSI
0€30MacHOCTH NP OO0pAICHUH ¢ TPHOOPAMU U TEXHUYECKHUMHE YCTPONCTBAMH, IS COXPaHECHHS
3JI0POBBS U COOJIIOICHUS HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKpPYIKaIoIleH cpefie; MPUBOAUTD
MPUMEPHI MPAKTUUECKOTO UCIOIB30BaHUs (PU3MUYECKUX 3HAHUHM 0 MEXaHUYECKHUX SBJICHUSIX U
buznyecKkux 3aKOHax; IPUMEPhI UCIIOIB30BaHUS BO30OHOBISIEMBIX HCTOUHUKOB SHEPTUH;
9KOJIOTMYECKUX MOCIIEeICTBUN UCCIIEIOBAHUSI KOCMUYECKOTO MPOCTPAHCTB;



- pa3In4aTh TPaHULIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMAaTh BCEOOLINH XapaKkTep
(byHIaMEHTATBHBIX 3aKOHOB (3aKOH COXPaHEHUSI MEXaHMYECKOW YHEPTUH, 3aKOH COXPaHEHUS
MMITYJIbCA, 3aKOH BCEMUPHOT'O TATOTEHUS) U OIPaHUYEHHOCTh MCIIOJIb30BaHMs YaCTHBIX 3aKOHOB
(3akoH I'yka, Apxumena u 1ip.);

- CpaBHUBATh, AaHAJIM3UPOBATh, HAXOAUTH 3aKOHOMEPHOCTh U BOCCTAHABIIMBATh IPOIYILLIEHHBIE
3JIEMEHTBHI LIETIOYKH;

- UCTOJIb30BATh 3HAHMSI 00 3JIEKTPOMArHUTHBIX SIBICHUAX B TOBCEHEBHOM KU3HU JUIS
obecrieyeHus 6€30MaCHOCTH TP OOpaLEHUH ¢ TPHUOOPaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHMsI 3/I0pOBbsI U COOJIIOJICHHUS HOPM SKOJIOTHYECKOT0 MOBE/ICHUS B OKpYXKarolleil cpele;
[IPUBOJIUTH IPUMEPDI BIUSHUS 3JIEKTPOMArHUTHBIX U31y4EHUM Ha KUBbIE OPraHU3MBI;

- UCTIOJIH30BATh MPUEMBI TIOCTPOCHUS (PU3UIECKUX MOJIEJICH, TTOUCKA B (HOPMYTUPOBKU
JI0KAa3aTeNIbCTB BBIABUHYTHIX TMIIOTE3 U TEOPETUUECKUX BBIBOJOB HA OCHOBE SMIIMPUYECKHU
YCTaHOBJICHHBIX (DaKTOB;

- HAXO/IUTh aJIeKBAaTHYIO IPEJI0KEHHOH 3a/1a4e (PU3UYECKYI0 MOJIeNb, pa3pelaTb IpodiaemMy Kak
Ha OCHOBE MMEIOLINXCS 3HAaHUN 00 3JIEKTPOMATHUTHBIX SIBICHUSAX C UCIIOJIb30BaHUEM
MaTeMaTHYEeCKOro anmnapaTa, Tak 41 Ipyu HOMOILM METOJIOB OLICHKH.

- UCTOJIb30BATh MOTY4YEHHbIE 3HAHHS B IOBCEAHEBHOM KU3HU ITPU 00pallleHUH ¢ Iprudopamu
(CYETYMK MOHU3UPYIOIIUX YaCTHUI], TO3UMETD), [UII COXPAHEHHSI 3I0POBbsI U COOIIIOICHHUS HOPM
HKOJIOTUYECKOTr0 MOBEJICHHS B OKPYKAIOLIEH CpeLe;

- IOHUMAaTh SKOJIOTHYECKHUEe TPOOIIEMbI, BOSHUKAIOIINE ITPU UCIIOJIb30BAHUN ATOMHBIX
AJIEKTPOCTAHLIUMN, U IIYTH PEIICHUS 3TUX MIPO0JIEM, IEPCIIEKTUBBI UCIIOIb30BaHUS YIIPABIIIEMOTO
TEPMOSIIEPHOTO CUHTE3A.

- yKa3bIBaTh OOIIME CBOMCTBA U OTJIMYMS IJIAHET 3¢MHOM IPYMIbI U [UIAHET-TUTaHTOB; MAJIbIX
Tes1 CoJIHEUHOM CUCTEMBI U OONIBIIMX IJIAHET; MOJIb30BAThCS KapTOH 3Be3/1HOr0 Heba mpu
HaOJI0ICHUAX 3BE3/IHOTO HEOA;

- pa3In4yaTh OCHOBHBIE XapaKTEPUCTHKH 3Be37 (pa3Mep, IIBET, TEMIIEpaTypa) COOTHOCUTH LIBET
3BE€3/IbI C €€ TEMIIEPATYPOH;

- pa3iauyaTh TUIIOTE3bl O MPOUCXOKACHIH COTHEUHON CHUCTEMBI.



2. Cogep:xanne y4e0HOTro MaTepuajia

8 kunacc
1. TensioBble siBjeHusi (16 yacos)

Crpoenne BemectBa. TemnoBoe nBWXKEHHME AaTOMOB WU MOJEKYJI. bpoyHOBckoe
newkenue. Juddysus. BsaummopelicTBue wyactuiy BemiectBa. Mojenu CTPOEHHUS Ta30B,
AKHUJIKOCTEH U TBEPABIX T U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJIEIIEH.

TermoBoe nBuxenue. TemioBoe paBHOBecue. Temmeparypa u ee usmepenue. CBsizb
TEMIIEPATYPHI CO CPEJHEN CKOPOCTBHIO TEIJIOBOIO Xa0TUYECKOTO JBUKEHHSI YACTHIL.

Buytpennss sneprusi. PaboTa u Temonepenada kak cnocoObl H3MEHEHUsI BHYTPEHHEN
JHEpruu Tena. Buapl Temonepenadyn: TEIUIONPOBOAHOCTh, KOHBEKIN, U3nydeHue. Koandectso
TEIUIOTHl. YJeNbHAs TEMJOEMKOCTb. 3aKOH COXPAaHEHHUS SHEPruu B TEIIOBBIX IIPOLECCAX.
HeoOpaTuMocTh poneccoB TerionepeaayH.

Hcnapenne u konzaeHcauus. Hacelmenneli nap. BuaxsocTes Bo3ayxa. Kumenwue.

3aBUCUMOCTb TEMIIEPATYpPbl KUIEHUs OT AaBiieHus. [lnaBneHune u kpuctammsauus. Y geibHas
TEIUIOTa TUIABJICHUS W MapooOpa3oBaHMA. YJeNbHAs TEIUIOTa cropaHus. Pacuer komudecTBa
TEIUIOTHI [P TEIJI0O0OMEHE.

[Ipunuuner  paboTel  TemioBbIX japurarenedd. IlapoBas TypOuna. JlBurarenb
BHyTpeHHero cropanusi. PeaktuBubiii nBurarens. KIIJ[ temnoBoro nsuratens. OObsicHEHHE
YCTPOMCTBA M NpUHLMNA JeicTBUA XonoauibHUKa. [IpeoOpa3oBaHus sHepruuM B TEIJIOBBIX
MallgHax. JKOJIOTHYeCKue MpoOIeMbl HCIOIb30BAHUS TEIJIOBBIX MAIIHH.

JlemoHcTpanuu.

Juddy3us B razax u KUIKOCTIX. Mo€Ib XaOTHYECKOTO ABMKEHHsI MOJIeKyll. MoJelnb
OpoyHoBcKkoro aBmkeHus. CoxpaHeHHEe 00beMa KHUAKOCTU NpU HM3MEHEHUU (OpPMBI COCy[a.
CuenneHue CBUHLIOBBIX IMIUHAPOB. [IpuHiumn aelicrBus tepmMomerpa. MIsmMeHeHre BHyTpeHHEN
SHEPruM Tejla IPU COBEPIICHUU paboThI U MpH Teruionepenade. TenaonpoBoHOCT PA3IUYHBIX
MmaTepuaioB. KoHBeknus B )KMIKOCTAX U ra3ax. Temnonepenaya nytem usnydeHus. CpaBHEeHHE
YAEIbHBIX TEIUIOEMKOCTEM pas3IMYHBIX BewlecTB. JSIBneHue wucnapeHusa. Kumenue BOJIBI.
ITocTOsSIHCTBO TeMIepaTypbl KUIIEHUS )KUIKOCTH.

SIBieHMs TUIaBIEHUS W KpUCTaluM3auuu. VM3mMepeHnue BIa)KHOCTH BO3JyXa INCUXPOMETPOM HIIN
TUTPOMETPOM. Y CTPONMCTBO YETBHIPEXTAKTHOIO JIBUTATENsl BHYTPEHHETO CrOpaHMs. Y CTPOMCTBO
apoBOil TypOUHBI

JlaGopaTopHbIE OIIBITHI.

W3ydyenne sBneHus TtemiaooOMmeHna. MccienoBaHue 3aBHCHUMOCTH O0ObeMa Trasza oOT
JTaBJICHHS TP IIOCTOSTHHOM TemriepaType. M3Mepenne BIaKHOCTH BO3TyXa.
JlaGopaTopHbie pabOTHI.

1. CpaBHeHHE KOJIMYECTBA TEIJIOTHI MPU CMEIIMBAHUHU BOJIBI Pa3HOI TeMIIepaTyphl.
2. V3mepeHue ynenbHOU TETUIOEMKOCTH TBEPAOTO Tela.

2.9nekTpuyeckue sipjenns (26 yacon)

OnexTpuzauus TeN. OJNEKTpUYEeCKUM 3apsal. JlBa BHIa AIJIEKTPUYECKUX 3apsiOB.
B3anmoneiicTBre 3aps10B. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsa.

Onexrpuueckoe mose. JlelcTBUE AIIEKTPUYECKOrO MOJSI HAa DIIEKTPUYECKUE 3apsiibl.
IIpoBOIHUKY, TUANEKTPUKH U MOTYINPOBOAHUKHU. [10CTOSHHBIN 31eKTpuUecKuil TOK. VcTOUHNKN
IIOCTOSIHHOTO TOKa. JleiicTBus anekTpudeckoro Toka. Cuia Toka. Hampspkenue. DnekTpuueckoe
CONPOTHUBJICHHE. OJEKTpUUecKas Menb. 3akoH OMa [ ydacTKa »JJIEKTPUYECKOM LEMH.
[TocnenoBarenbHOe W MapalieIbHOE COCIUHEHHS MPOBOJHUKOB. PaboTa M MOIIHOCTH
3JIEKTPUYECKOro Toka. 3akoH J[xoyns-Jlenna. Hocutenu snekTprudeckux 3apsaoB B METaJlIax,
MOJTYTIPOBOTHUKAX, SJICKTPONIHTAX ¥ ra3zax. [lomynpoBoaHukoBeie mpuOopsl. OnbIT DpcTena.
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3.91eKTpOMATHUTHBIE ABJIeHHS (74aCOB)

MarnuTtHoe mnone Toka. B3zaumoneicTBHe NOCTOSHHBIX MArHUTOB. MAarHWTHOE IOJe
3emuid. DneKTpoMarHuT. JleiicTBUEe MarHMUTHOTO TOJIsI HAa MPOBOAHUK ¢ TOKoM. Cuia Amrmepa.
DIIEKTPOABUTATEINb. DIIEKTPOMAarHUTHOE peJie.

JleMoHcTpanumy.

Onektpuzanusi Teia. J[Ba poja ANEKTPUYECKUX 3apsioB. YCTPOWCTBO U JICUCTBHUE

anekTpockona. IIpoBOOHMKM UM HM30JATOpBL.  OjleKTpu3auus uepe3 BiusHHe. llepenoc
3JIEKTPUYECKOTO 3apsJa C OJHOTO Tejla Ha APYroe. 3aKOH COXPAHEHUS JIEKTPUUYECKOIrO 3apsiia.
Hcrounnkyn mocTossHHOrO Toka. CocTaBieHUE 3JIEKTPUYECKOM LENU. DNEKTPUUYECKUH TOK B
3JIEKTPOJIUTAX. JEKTPOJU3. OJIEKTPUUYECKUN TOK B TOJYNPOBOAHUKAX. OJIEKTPUUYECKUE
CBOMCTBA TMOJYNMPOBOAHUKOB. OJEKTPUUYECKUN pa3psal B Tazax. M3mepeHue cuiibl TOKa
amriepmerpoM. HaOmroeHre moCTOSIHCTBA CHIJIBI TOKAa Ha Pa3HbIX Y4dacTKax HEPa3BETBICHHOU
NEKTPUYECKOM uenu. l3MepeHue cuiapl TOKAa B PAa3BETBICHHOM JJIEKTPUYECKOM LEIH.
N3mepenne  HampspkeHUsT — BOJBTMETpPOM.  M3ydeHue  3aBHCHUMOCTH — 3JIEKTPUUYECKOTO
CONPOTHUBIICHUS MPOBOJHHUKA OT €ro JUIMHBI, IUIOHIaJM IONEPEYHOr0 CEYEHUs W MaTtepuala.
VYnenbHoe compoTuBiieHue. PeoctaT M Mara3uH coOnpoTUBIIEHUW. V3MepeHue HanpsKeHUl B
MOCJIEIOBATEIbHOM 3JIEKTPUYECKON LENMU. 3aBUCUMOCTh CHIIBI TOKA OT HAaIpsDKEHUS Ha y4acTKe
anekTpudeckoi uenu. OnbIT Dpcerena. MarHuTHoe mojie Toka. JlelicTBMe MarHMTHOTO MOJIsL HA
MIPOBOJIHUK C TOKOM. Y CTPOMCTBO 3JIEKTPOABUTATEIIS.

JlaGopaTopHbIE OIIBITHI.

HaGumoieHne 37eKTpUYECKOTO B3auMOJCHCTBUS Tell. MccienoBaHue 3aBUCUMOCTH
CHJIbl TOKA B MPOBOJHHMKE OT HANPSDKEHUS HA €ro KOHIAX MPH MOCTOSHHOM COMPOTHBIICHUHU.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA B DIIEKTPUUECKOW WEMU OT CONPOTHBJICHUS IpU
MOCTOSIHHOM ~ HampsiKeHUW. VI3ydeHue 1OoClIeIOBaTEIbHOIO COEAUHEHUS IPOBOJHUKOB.
N3yuenue napamienbHOro COeIMHEHUS MPOBOJAHUKOB. V3yueHne 3aBUCUMOCTH 3JIEKTPUYECKOTO
CONPOTHUBIICHUS MPOBOJHMUKA OT €ro JUIMHBI, TUIONIaJHM IONEPEYHOr0 CEUEHUs U Marepuana.
VaenbHoe comnpoTuBiieHue. M3yueHue 53JIeKTPUUECKUX CBOMCTB JKHUIKOCTEW. M3rorosneHue
raJbBaHUYECKOTO dJeMeHTa. M3ydeHune B3auMoIeiCTBHUS TOCTOSTHHBIX MarHUTOB. VccrnenoBanue
MarHuTHOTO TOJISl MPSMOTO TPOBOJHUKA U KATYIIKH C TOKOM, JACHCTBUS MAarHUTHOTO TOJISI HA
MPOBOJIHUK C TOKOM. lMccrienoBanue sBieHHs HaMarHWMYMBaHUS dkene3a. M3yueHue mpuHIUIA
JIEHCTBUSI DJIEKTPOMArHUTHOTO perie.

JIaGopatopHble pabOTHI.

N3mepenne BIaKHOCTH BO31yXa.

COopka 37eKTpUYeCcKOoil ey U U3MEPEHUE CUIIBI TOKA.

N3mepenne HanpspKeHNs Ha pa3IMYHbIX Y9aCcTKaX 3JEKTPUYECKON LEMH.
PerynupoBka CHIIbI TOKa peOCTaTOM.

N3mepenne conpoTUBIEHUS TPOBOIHUKA ITPY TOMOIIM aMIIEpPMETPA U BOJIBTMETPA.
W3mepenue paboThl 1 MOITHOCTH JEKTPUUECKOTO TOKA.

COopka 371eKTpOMarHuTa 1 UCIbITaHUE €ro AeHCTBHS.

10 N3yuyeHune aIeKTpUYECKOro ABUTATEINs IIOCTOSHHOIO TOKA.

©COoNo kAW

4. CBeroBble siBjeHusi (11 gac)

CBer — »odnekTpOMarHWTHas BojJHA. lIpsMonnHENWHOE pacnpoCTpaHEHUE CBETA.
OtpakeHue M IpeNOMIIEHUE CBETAa. 3aKOH OTpakeHus cseta. Ilnockoe 3epkano. Jlunza.
®okycHoe paccrosiHue JuH3bl. DopMyna auH3bL. Ontudeckas cuia JuH3bL [71a3  Kak
onrtuyeckas cucrema. OnTudeckue mpuodopsl.

JleMoHcTpanum.
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Ucrounuku cBera. [IpsMonuHeitHOe pacpoCTpaHEHUE CBETA. 3AKOH OTPAXKEHHUSI CBETA.
N3o0paxenue B uiockoM 3epkae. [Ipenomiienne cBera. Xon aydeit B coOuparomied TuH3e. X0/
nydeil B pacceuBaromiei sma3e. [lonydeHune wu300pakeHHH C TMOMOIIBI0 JiMH3. [IpuHImMI
JecTBUS MPOEKIIMOHHOTO anmapara 1 ¢oroanmnapara. Mojenb riasa.

JIabopaTopHBIC OMBITHI.

W3ydyenue sBineHus pacrpocTpaHeHust cBera. lccriemoBaHue 3aBUCHUMOCTH yrIuia
OTpakeHMsI OT yria majzeHusi cBera. MccienoBaHue 3aBUCMMOCTU yIUia IMPEIOMIICHUS OT yria
najzieHus ceera. Mzmepenue hokycHOro paccTOsHUSI COOMPAIOIEH JTHH3BI.

JlaGopaTopHbie pabOTHI.

11. TTony4enune n300paXKEHU C TOMOIIBIO COOMPAIOIIECH JIMH3BI.
XapakTepuCcTUKa JEATEIPHOCTH y4alluxcs Ha ypokax (U3UKU

9 kiacce

1.3akonbl B3auMoaeiicTBUS U ABM:KeHHsI Tea (39 yaca)

MarepuansHas Touka. Cucrema orcuera. [lepemenienue. CKOpocTh MPIMOIUHEHHOTO pPaB-
HOMEpHOT0 JBKeHUs. [IpsMonuHeliHoe paBHOYCKOPEHHOE IBHKEeHUE. MTHOBEHHAsI CKOPOCTb.
Yckopenue, nepeMelieHue.

['paduku 3aBUCIMOCTH KHHEMATHUYECKUX BEJIMYMH OT BPEMEHH IIPH PAaBHOMEPHOM U PaBHO-
YCKOPEHHOM JIBUKEHUH.

OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBIKEHUS. | eolleHTpruecKas U TeTMOIeHTPHUYeCcKast CHc-
TeMbl Mupa. HepiuanbHas cuctemMa oTcuera.

I1epBbolii, BTOpO# U TpeTuii 3akoHbl HbloTOHA.

CBobonHoe nagenue. HeBecomocTh. 3aKOH BCEMUPHOTO TATOTEHUS. VICKyCCTBEHHBIE CITyTHHU -
ku 3emun. Mmmynsce. 3aK0H COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

JeMoHcTpauuu.

OTHOCHUTENBHOCTH ABMKEHUS. PaBHOYCKOpeHHOE iBUKeHue. CBOOOAHOE MaieHue Tel B
TpyOke HprtoToHa. HampaBneHune ckopocTu pu paBHOMEPHOM JIBUKEHUU 110 OKPYKHOCTH.
Bropoii 3akon Hetotona. Tperuit 3akon HetoTona. HeBecomocTs. 3akoH coXpaHeHUsl UMITYJIbCa.
PeakTuBHOE IBMKEHUE.

JlaGopaTopHbie pabOTHI.

1. UccnenoBanue paBHOYCKOPEHHOT'O IBUKEHUS 0€3 HauadbHOH CKOPOCTH.

2. 3mepenue yckopeHusi CBOOOHOTO TaACHUSI.

2.Mexanuveckne KoJjie0anus U BOJHbI. 3BYK. (15 yacoB)

Konebarenbroe nemkenne. Konedbanus rpysa Ha npyxune. CBoOoaabIe Koebanus. Koneba-
TenbHas cucteMa. MasTHUK. AMIUIUTY/A, IEPUOJ, YacToTa konebanuii. ("'apmoHndeckue
KoJeOaHms).

[TpeBparieHre sHEPrUn MpU KoJIeOaTEIbHOM JBIKEHUH. 3aTyxaromue kojaebanus. BoiHyx-
neHnble konebanus. Pe3onanc.

Pacnpoctpanenue konebanuii B ynpyrux cpeaax. [IpogonbHble u monepedHblie BOJIHBL J{nrHa
BOJIHBI. CBSI3b JIJIMHBI BOJHBI CO CKOPOCTBIO €€ PACIIPOCTPAHEHMSI U IEPUOAOM (YaCTOTOM).
3ByKoBbI€ BOJHBI. CKOpOCTh 3ByKa. BbicoTa, TeMOp U TPOMKOCTB 3BYKa. DX0. 3BYKOBOI pe-
30HaHC.

JeMoHcTpanuu.

Mexanundeckue kojebanusi. MexaHndecKkue BOJIHBI. 3BYKOBBIC KOJIeOaHus1. Y CIIOBHSI pacIpo-
CTpaHEHUs 3BYKa.

JlaGopaTtopHast pabora.

3. MccnenoBaHue 3aBUCMOCTH MIEpUOIa KOJEOaHUH NPYKMHHOTO MasiTHUKA OT MacChl Ipy3a U
’KECTKOCTHU IPY>KUHBI.

4. UccnenoBanue 3aBUCUMOCTH MEPHOA U YaCTOTHI CBOOOTHBIX KOJI€OaHUN HUTSHOTO MasiTHH-
Ka OT JUIMHBI HUTH.
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3.2J1eKTpOMarHuTHoe noJie (23 yaca)

OnHOpOAHOE U HEOAHOPOAHOE MarHuTHoE noJjie. Hanpasienue Toka 1 HaIpaBJIeHUE JIMHUN
ero MarautHoro noisi. [IpaBuno OypaBuuka.

O6Hapyxenue MarauTHoro noJist. I[IpaBuso neBoit pyku. MHayKIus MarHuTHOTO moJjist. Mar-
HUTHBIN I0TOK. OnbITel Papajes. JnekTpoMaruuTHas uHAyKuusa. Hanpasnenue
MHIYKIMOHHOTO TOKa. [IpaBuiio Jlenna. SIBnenue camonHayKIuu.

[Tepemennsiii Tok. ['eneparop nepemennoro Toka. [IpeoOpa3oBanust 3HEPTrUH B HJIEKTPOTeHE-
patopax. Tpaunchopmarop. Ilepenaua snekTpudeckoii SJHEPTUU HA PACCTOSHUE.
DNEKTPOMarHUTHOE MoJj€e. DIEKTPOMarHUTHbIE BOJHBL. CKOPOCTh pacpoCTpaHEHUs dJIEK-
TPOMAarHUTHBIX BOJIH. BiIMsAHME 3JIEKTPOMArHUTHBIX U3JyYE€HUN HA KUBBIE OPraHU3MBbI.
Konnencarop. Konebatensubiit KoHTYp. [lomyueHue aeKTpoMaruuTHBIX Kosiebanuit. [1pun-
LUIIBI PAJIUOCBA3U U TEJICBUICHMUS.

DnekTpoMarHuTHas mpupoza cseta. [Ipenomnenue csera. [lokazarens npenomienus. Juc-
nepcusi cBera. TUIbl ONTHYECKUX CEKTPOB. lloromienre u ucryckanue cBeTa aTOMaMu.
IIpoucxoxaeHUE JINHEWYAThIX CIIEKTPOB.

JlemoHcTpanuu.

VYerpoiicTBO KOHACHCATOpa. DHEPTUs 3apsHKEHHOTO KOHACHCATOpa. DIeKTPOMAarHUTHBIE KO-
nebanus. CBoicTBa 31IeKTpOMarHUTHBIX BOJH. [{ucnepcus ceeta. [lonydyenue Genoro cBeta npu
CJI0KEHHMH CBETA PAa3HBIX 1IBETOB.

JlaGopaTopHbie pabOTHI.

5. 3ydyeHnue ABieHUs 3JEKTPOMarHuTHON MHIYKIIUH.

6. Habnronenue criionHoro v JMHEHYaToro CreKTPOB UCITYCKaHUSI.

4.Ctpoenue aromMa u aToMHoOro siipa (19 yacos)

PannoakTMBHOCTH KaK CBHJIETEIBCTBO CIOKHOTO CTPOEHHUS ATOMOB.

Anbda-, 6eTa-, ramma - uznyuenus. OnbiTel Pesepdopna. SAnepuas moaens aroma. Pagmoax-
TUBHBIE NIPEBPAILEHUs aTOMHBIX si7ep. CoxpaHeHMe 3aps10BOI0 U MaCCOBOIO YHCEN MPU
AJIEPHBIX peakiusax. MeTopl HaOJII0IeHUs U PErUCTPaIK YacTHIL B sIIEPHON (DU3HKE.
ITporoHHO-HENTPOHHAA MOAEND sAApa. DU3NUECKUN CMBICI 3apsIIOBOTO U MacCOBOT'O YUCEIL.
N3otomnsl. [IpaBuia cMemnienus. DHEprust CBsI3U 4acTUIL B spe.

Henenue saep ypana. Llennas peakius. SlnepHas sHepreTuka. JKoI0rnyeckre mpoodaemMbl
pabOThl aTOMHBIX 3JIEKTPOCTAHIIUH.

Josumerpus. Ilepuon nonypacnazna. 3akoH paiMOaKTUBHOTO pacnana. BiausHue paguoak-
TUBHBIX U3ITy4YEHUI Ha )KUBbIE OPTraHU3MBI.

TepmosinepHas peakuus. Mcrounnku sHeprun ConHIa U 3BE31.

JeMmoHcTpanmu.

Mogzens onbita Pesepdopaa. HaGnronenue Tpekos B kamepe Bunbcona. YcerpoiicTBo u eit-
CTBHUE CUETUYMKA MOHU3HUPYIOIIUX YACTHII.

JlaGopaTopHble padOTHI.

7. U3ydenue aeneHus siapa aroMa ypaHa 1o ¢pororpaduu TpeKosB.

8. M3yueHue TpeKoB 3apsHKEHHBIX YACTHIL IO TOTOBBIM (hOTOTpadusiM.

9. U3MepeHne ecTeCTBEHHOTO PaInalliOHHOTO (hOHA TO3UMETPOM.

5.00001enne u moBTOpenue (6 yacos).
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3. TemaTu4eckoe IJIAHUPOBAHHUE

8 kunacc
Ne /i HasBanue Ttemsbl KommuectBo yacos
1 TemnioBble sIBIEHUSA 16
2 N3menenne arperaTHBIX COCTOSHMM BeIlleCTBa 10
3 DNEKTPUYECKHUE SBICHHS 26
4 DNEeKTPOMarHUTHBIE SIBJICHUS 7
5 CBeToBBIC SIBICHUS 9
Utoro 68
9 kJ1ace
Ne ni/m Hazpanne Ttembl KonnuectBo yacoB
1 3aKOHBI B3aUMOJICHCTBUS U IBUKCHUS TEI 39
2 MexaHuueckue KosiebaHus U BOJIHbBI. 3BYK 15
3 DIEKTPOMArHUTHOE TI0JIE 23
4 CrpoeHue aToMa U aTOMHOTO sJipa 19
5 O6o0muiaroliee NOBTOPEHKE Kypca 6
Hroro 102
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