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Botkuncke, kadeapa negaroruki 1 COIUAIbHBIX TEXHOJIOTUN

Pazpabotuuku:
Camoiinoa K.C., mpenonasarens punuaia GI'bOY BO «VY nmypTckuii
roCyJJapCTBEHHBIN YHUBEPCUTET» B I'. BOTKHHCKE.

Pabouas mporpamMma yTBepikJieHa Ha 3acelaHuH Kadeapsl MeJaroTuKy 1
COITMAILHBIX TEXHOJOT UM
[TpoTokon Ne8 ot «14» mapra 2023 .

3aBenyromnui kapeapoit / Okynosa JLIL. /

[Iporpamma pekOMeH1I0BaHa Hay4YHO-MeToandeckuM cosetoM Primmana PI'EOY
BO «Ynl'V» B . BoTknHCKe
[Tpotoxomn Ne3 ot «21» mapta 2023 T.

Hpeacez[aTenb HaY9YHO-MCTOAUYICCKOI'O COBCTA

Tl /T
................... (. ,,,{?//:’;........../BpanrHHa E.H./




OI'JTABJIEHUE

1. TIACIIOPT PABOYE ITPOI'PAMMBI YUEBHON JUCLIUTUIMHEI. ........ 4
1.1. O61aCTh TPUMEHEHHUS TIPOTPAMMBDBL. . .. \eveeeneteeennteeenneeennneeannneennnnenns 4
1.2. MecTto yueOHOM TUCIUIUIMHBL B CTPYKTYpE IPOrpaMMbl HOATOTOBKU

CHELIMATTUCTOB CPEITHETO BBEHA . .« .v et etettenteententeeatennennenieenaennenes 4
1.3. Llenb 1 3aaaun yueOHOM AUCUMILIMHBI — TPEOOBAHUS K PE3YJIbTaTaM

OCBOCHUS YUCOHOM UCHIUTIIIMHDBL . « ... e.venteeieente et enee it eneeneenieeneennens 4
1.4. IlepeueHb POPMUPYEMBIX KOMIETEHITMM . ... euveeeeeneeeneeenieeniaenenn. 7

1.5. PekoMeH1yeMo€e KOJIMYECTBO YaCOB HA OCBOEHHE paboueli MporpaMMel

NA S0 E (02112 (0112118117050 SO 7
2. CTPYKTYPA 1 COJIEP)KAHUE YYEFHOM JUCLUIIIMHEL................ 7
2.1. O6beM yueOHOM AUCITUTIIIMHBI U BUJIBI YY€OHOU PaOOTHI.........eeeeee. ... 7
2.2. TeMaTU4eCKUM TJIaH U COJIEPKaHUE YUEOHON AUCIUIUIUHBL. .. ............... 9
3. VCJIOBHS PEAJIM3ALIMU YUYEBHOU JIMCLATUIAHBL. ...................... 16
3.1. TpeGoBaHusi K MUHIMAJIBHOMY MaTEPHAIIbHO-TEXHHUYECKOMY
OOCCTICUCHUEOD . . .« et ettt et et e et e et e et et et e et et et e e e e e aaanans 16
3.2. MHpOpMAIIMOHHOE O0ECTICUCHUE OOYUCHUS . .. v v nereennreeennreeennneennnans 16
4. KOHTPOJIb 11 OIIEHKA PE3VJIbTATOB OCBOEHUS YUYEBHOM
JIACHIATITIFHBL. . ... 18

5. OCOBEHHOCTH OPI'TAHU3 AN OBPA3OBATEJIbHOT'O ITPOLIECCA
JUIA THBAJIMOB U JINL C OTPAHNYEHHBIMU BO3MOXHOCTAMAU

SHOPOBDS. . ..o 19
[Tpunoxenne KOMIUIEKT KOHTPOJIbBHO-OLIEHOYHBIX CPEJICTB.....20



1. MACIIOPT PABOYE# IMMPOTPAMMBI YYEBHOM TUCIATIJINHBI
OY/]1.5.06 ®U3UKA

1.1. O6s1acTh NPUMEHEHHUs] IPOTrPAMMbI

PaGouass mporpamMma ydeOHON MHCIMIUIMHBI SBISETCS YacThIO MPOTPaMMBI
MOATOTOBKHU CIICIIMAIIMCTOB CPEAHEro 3BEHa B COOTBETCTBUU C deaepaibHbIM
rOCYJIapCTBEHHBIM 00pa3oBaTeIbHBIM CTaHAApTOM 10 crenuanbHocTH CIIO
40.02.01 IIpaBo 1 opra"u3amus COIMaIbHOI0 00ECIIeUeHUs

1.2. MecT0 y4eOHO# IUCHUILIMHBI B CTPYKTYpe NPOrpaMMbl OATOTOBKH
CIeLMAJTHUCTOB CPeIHero 3BeHa:

JTUCHHUIUIMHA SIBIISETCS 00IIe00pa3oBaTeIbHOM y4ueOHOM auciumuinHon (6a3zoBast
yaeOHas TUCIUTUINHA).

1.3. leab u 3axa4u y4eOHOM JUCUMILVIMHBI — TPEOOBAHUA K pe3yibTaTaM
OCBOCHHUS YUEOHOM IMCIUIIUHbI:

B pesynbrarte ocBoeHUs1 y4eOHOM TUCIUIUIMHBI O0yJarOITUNACS T0KEH YMETh:

o IPUMEHATh OCHOBHBIC METOJBI IMO3HAHWSA (HAOJIOJICHUS, HAYYHOTO
OKCIIEPUMEHTA) I U3YUCHUS PAa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTHUHBI
MHUpa, C  KOTOPHIMH  BO3HHKaeT  HEOOXOJMMOCTh  CTaJKWBaThCsi B
npodeccuoHanbHOU cdepe;

L OIIpCACIIATh LCIN U 3aJa49M ACATCIbHOCTH, BBI6I/IpaTB CpCaACTBaA I UX
JOCTHXKCHHA HA IMTPAKTHUKC,
L4 HCIIOJBb30BATL PA3JIMYHBIC MCTOYHUKHU I ITOJTYYCHHUS CCTCCTBCHHO-

Hay9YHOH WHGOPMANMK W OIICHWBAaTh €€ JOCTOBEPHOCTh [JIS JTOCTHIKCHHS
MTOCTaBJICHHBIX IICJCH U 3a7a4;

° MPUMCHITh  €CTCCTBCHHO-HAY4YHBIE 3HaHMS  JJI1  OOBSICHEHUS
OKPY)KAIOITUX SIBJICHUH, COXpAaHCHHUS 3J0pOBbs, obecrnedueHuss 0e30MacHOCTH
KU3BHEJCATCIILHOCTH, OEPEeKHOTO OTHOIICHUS K TMPHUPOJE, PalliOHAIBLHOIO
MIPUPOOTIOIB30BAHUS, & TAK)KE BBITIOJIHEHUSI POJIM TPAMOTHOTO TTOTPEOUTENS;

° BIAJCHUE  TOHATUWHBIM  amlmapartoM  €CTECTBEHHBIX  Hayk,
MO3BOJISIONIMM TTO3HABaTh MHP, YY4acTBOBaTh B JUCKYCCHSAX IO €CTECTBEHHO-
HAayYHBIM BOIIPOCAM, HKCIIOJb30BAaTh Pa3JIMYHbIC WCTOYHUKH HWHGOPMAIUU IS
MIOATOTOBKH COOCTBEHHBIX PabOT, KPUTHUECKH OTHOCHUTHCA K coobmenussm CMU,
coJiep KaIluM HayIHYI0 HH(POPMAIIHIO;

° c(hOpMHUPOBAHHOCTH yMEHUI ITOHUMATh 3HAYMMOCTbH
€CTECTBEHHOHAYYHOTO 3HAaHUSA JUIS KaXJOrO0 4YEJIOBEKa HE3aBHUCHUMO OT €ro
poeCCUOHANILHON JeATeTLHOCTH, pa3indarh (akThl M OICHKH, CpPaBHHBATh
OIICHOYHBIC BBIBOJIbI, BUACTH UX CBS3b C KPUTEPHUSAMHU OIICHOK U CBSI3b KPUTEPHUEB C
OIIPEIICIIEHHON CUCTEMOU LIEHHOCTEM.



o OOBSICHATH TMPHUKIATHOE 3HAYCHHE BAXHEWIIUX JOCTIXKCHUU B
00J1acT €CTECTBEHHBIX HAyK JJISi: PAa3BUTHUs DHEPrETHKH, TPAHCIIOPTA U CPEICTB
CBSA3M, IIOJYyYCHMs] CHUHTETHYECKMX MATEPUAIIOB C 3aJaHHBIMH CBOMCTBaMH,
CO3/1aHUsl OMOTEXHOJIOTUH, JIe4eHHUs] WH(QEKIMOHHBIX 3a00JIEBaHUN, OXpaHBbI
OKpPYXaroIEen Cpeabl;

o BBIIBUTaTh TUIIOTE3bl M MpeajiaraTb MOYTH UX
IIPOBEPKM, J€JaThb BBIBOJbI HAa OCHOBE OKCIEPUMEHTAIBHBIX  JIAHHBIX,
IPEJICTaBICHHBIX B BUJIE TpaduKa, TaOIUIbl WK JUarpaMMBbl;

o paboTaTh C €CTECTBEHHO-HAy4yHOW HHQOpMaIei,
conepraieiicss B coobmenusx CMMU, uHTepHEeT-pecypcax, Hay4dHO-TOIYJISIPHON
JUTEPATYpE: BIANETh METOJAaMHU IIOMCKA, BBIIEIATH CMBICIIOBYI0O OCHOBY U
OLIEHUBATh JOCTOBEPHOCTbh HH(OPMALINY;

o UCII0JIB30BaTh IpUOOpETECHHbIE
3HAHMS U YMEHMS B IPAKTUYECKOU JIEATEIbHOCTH U TIOBCEIHEBHOM
KU3HH JUIS:

o OLICHKM  BJIMSHMS  Ha  OpPraHU3M  YEJOBEKa
AIIEKTPOMATHUTHBIX BOJH M PAJUOAKTUBHBIX U3ITyYEHUM;

B pesynpraTe OCBOEHUsT y4eOHOM IUCUUIUIMHBI OOYyYarOIIMICS AOJDKEH
3HATh:

o HauOosee BaXHbIE OTKPBITUS W JOCTWXKEHUS B  00JacTU
€CTECTBO3HAHHUA, IMOBIUABIINX Ha 3BOJIIOLMIO IIPEACTABICHUM O IIPUPOAE, HaA
Pa3BUTHE TEXHUKHU U TEXHOJIOTUI

® BKJIQJI BEJIMKUX YYEHbIX B (POPMHPOBAHHME COBPEMEHHOM €CTECTBEHHO-
Hay4YHOU KapTHUHBI MHUpA

® OCHOBHBIE 3aKOHBI IIPUPOJIBI;

® BO3MOXXHOCTU MCHOJIb30BaHUS JOCTHKEHUN (PU3MKHU HA OJaro pa3BUTHUS
YeJIOBEUYSCKOM IIMBHIIN3AIUH;

® BKJIAJ BEJIMKUX YYEHBIX B ()OPMHUPOBAHHE COBPEMEHHOUN €CTECTBEHHO-
Hay4YHOU KapTHHBI MHUpA

OcBoenue conepkaHusi yuyeOHOW aucHuIUIMHBL «Du3uka» obecrneuynBaeT
JOCTHXKEHHE 00YYaIOIUMHUCS CIEAYIOMINX PE3YIbTATOB:

- TUYHOCTHBIX

o YyBCTBO TOPAOCTH W YBWKECHHS K WCTOPUU U JTOCTHOIKCHHUSAM
OTCUECTBCHHOW (U3NUECKOW HayKW; (PU3NYECKH TPaMOTHOE IIOBEICHUE B
poecCHOHANBHON NIEATETLHOCTH U B OBITY MpU 0OpaIlleHUu! C
npudbopamMu M yCTpOMCTBAMU;

o TOTOBHOCTh K  TPOJOKEHUIO OOpa30BaHWsI W  TIOBBINICHUS

KBATM(PUKAINKA B U30PAaHHONW MPOQPECCUOHAIBHON ACATEIHPHOCTU U OOBEKTUBHOE
OCO3HAHHE POJIH (PH3UICCKUX KOMIIETECHITUH B ATOM;

o YMEHUE HCIIOIh30BaTh IOCTHKCHUS COBPEMEHHOMN (DU3UICCKON HAYKH
1 (OU3UICCKUX TEXHOJOTHH ISl TIOBBIMIEHUS COOCTBEHHOTO WHTEIUICKTYaJbHOTO
pa3BUTHS B BBIOpaHHON TPO(eCcCHOHANBHOM eI TeIbHOCTH;

o CaMOCTOSATENILHO JT0OBIBaTh HOBBIE NJIsi ceOsi Pu3nueckue 3HaHUS,
UCIIOJIB3YSI JIJIsl TOTO IOCTYIHBIE NCTOYHUKU MHGOPMAIIHH;



o YMEHHE  BBICTpanBaTh  KOHCTPYKTHUBHbIE  B3aMMOOTHOIICHHS B
KOMaH/I€ 110 pelIeHuI0 O0IIMX 3a/1ay;

o YyMEHUE YINpaBIsATh CBOEH  TO3HABATENBHOM  JI€ATEbHOCTHIO,
IPOBOUTH CAMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEIUIEKTYATIbHOTO Pa3BUTHSI.

- METanpeIMETHBIX:

o UCIIOJIb30BaTh PA3IMYHbIC BHUJbI [MO3HABATEIBHON NEATEIBHOCTH IS
pemieHust  (QU3MYECKUX  3a]ay, MPUMEHSITh OCHOBHBIE METO/bl MO3HAHUSA
(mabmrosieHue, ONMUCAHME, U3MEpPEHHUE, PKCIEPUMEHT) JUIsl W3YUYEHUs DPa3IUYHbIX
CTOPOH OKpY>Karolei 1eMCTBUTENbHOCTH;

o UCII0JIb30BaTh OCHOBHBIE MHTEIUICKTyaJIbHbIE OINEpalldy: TOCTAHOBKA
3amauu, (GOpMyIHpPOBAHUE THIOTE3, aHAJIU3 W CHUHTE3, CpaBHEHHE, 000OIIeHHUE,
CHCTEMAaTH3allls, BBISBICHUE MPUUYUHHO-CIEICTBEHHBIX CBSI3€H, MOUCK aHAJIOTOB,
dbopMynupoBaHHE BHIBOIOB Ui U3YYCHHs] Pa3UYHBIX CTOPOH
¢u3nueckux OOBEKTOB, (PU3NYECKHUX SIBICHUM U (PU3NYECKUX MPOLIECCOB, C
KOTOPBIMH BO3HHKAET HEOOXOMMOCTh CTATKUBATHCS B TpodeccuoHanbHol chepe;

o YMEHUE T€HEpUPOBaTh MJIEU U ONPENENATh CPEACTBA, HEOOXOIUMBbIE
JUISL X peaJIn3aliy;

o UCIOJIb30BaTh PA3JIMYHBbIE UCTOYHUKHU AJIS MOJy4YeHUs (U3HYECKOM
uH(pOpMaIU, YMEHHE OLIEHUTH €€ JOCTOBEPHOCTD;

o aHAJIM3UPOBATh U MPEACTABIATh HH(OPMAIIUIO B PA3IMYHBIX BUIAX;

o nyOJMYHO MPEACTABIATh PE3yIbTaThl COOCTBEHHOIO HCCIEIOBAHUS,

BECTU JAMCKYCCHUHU, JOCTYIIHO M TapMOHHUYHO coOuYeTas cojaepkaHue U (HopMbl
npecTaBIsieMON HHPOpMaIUH.

- IPEAMETHBIX:

o c(hOpPMHPOBAHHOCTh TPEJICTABICHUNA O pOJM U MecTe (U3UKU B
COBPEMEHHOW HAy4YHOM KapTUHE MUpPA; IMOHMMaHHE (PUIUYECKON CYUIHOCTH
HaOmomaemMblx  BO BceneHHoOW — sBIEHWH;  TNOHMMaHWE poid (PU3MKU B
dbopMHpOBaHUU KpYro3opa M (YHKIMOHAJIBHON T'PAMOTHOCTH YeJOBEKa JUIs
pELIeHUs MPAKTUYECKUX 3a/a4;

o BJIAJCHUE  OCHOBOMNOJATalOIIMMH  (PU3WYECKUMH  TOHSATHUSMH,
3aKOHOMEpPHOCTSIMH, 3aKOHAMM U TEOPHUSIMHU; YBEPEHHOE  HCIOJIb30BAHUE
($u3nyECKO TEPMUHOIOTHUN U CUMBOJIUKH;

o BJIaJICHUE OCHOBHBIMU MeTOJIaMuU HAy4YHOTO NO3HaHMS,
UCIOJIb3yeMbIMH B (PU3UKE: HAOJI0/IEHHE, OIMCaHUE, U3MEPEHHUE, SKCIIEPUMEHT;

o yMeHusi o00pabaThiBaTh pe3yjibTaThl H3MEPEHUH, OOHapyKUBATh
3aBUCUMOCTb MEXIy (U3NIECKUMU BEIMUYNHAMHU, OOBICHSITH
MOJTy4YEHHBIE PE3yJIbTAThl U 1€7IaTh BHIBOIBL;

o c(hOpMHPOBAHHOCTh YMEHHS peliaTh (U3NUECKUE 3a1a4H;

o C(OPMUPOBAHHOCTh YMEHHUSI TPUMEHSATH MOJYyYEHHBIE 3HAHUS IS

OOBSICHEHUs YCIIOBHM TIPOTEKaHWs (PU3MUECKUX SBJICHUNW B TMPUPOJE, B
npodeccuoHabHOW cepe U JUIsT  TPUHATHS MPAKTUYECKUX PEIIEHUN B
MMOBCEJIHEBHOM XU3HU;



o c(hOPMHPOBAHHOCT, COOCTBEHHOW TIO3WUIIMM 10 OTHOIIEHUIO K
bu3nyeckoit nHPoOpMaIKHU, TOJYy4aeMOU U3 PAa3HbIX HICTOYHUKOB.

1.4. Ilepeuenn popMUpPYyeMbIX KOMIIeTEHIUIA:

1.5. PexoMeHayeMoe KOJIMYECTBO YaCOB HAa OCBOCHUE padoyeil MporpaMMsl

yueOHoi qucuunianasl (mo ®rocC):

Ounas ¢opma o0yuenusi: MakcumainpHas yueOHasi Harpy3ka ooydvatomerocs 46

4aCOB, B TOM 4YHUCJIC:

- o0s3aTenpHas ayAUTOpHas yueOHas Harpy3ka 44 Jaca,

- caMoCToOsITeIbHAsA paboTa oOyyaroierocs 2 Jaca.

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JJUCHUILINHBI

2.1. O0bem yuyeOHOM AUCHMINIMHBI U BHAbI Y4e0HO padoThI

Bup yueoHoii padoThl

O0BbeM yacoB

Ounas ¢popma 00yueHusn

MakcumajibHas yyeOHasi HArpy3Ka (Bcero) 46
Oobs13aTesibHAs ayAUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 44
B TOM YUCIIE:
JIEKINHU 12
nabopaTopHble pabOThI 10
MIPaKTUYECKHUE 3aHATHUS 22
KOHTPOJIbHBIE paOOTHI -
KypcoBas pabota (eciu npedycmompeHa) 0
CamocrosiTesibHas padoTa o0y4yaromerocs (Bcero) 2
B TOM YHCIIE!
caMmocTosiTenbHas paboTa Hajg KypcoBoW paboTol (ecau 0
npeoycCmMompena)
MOJrOTOBKAa K AayAUTOPHBIM 3aHATUAM (COCTaBJIEHUE 0
Tabyul, MOCTpoeHue TrpaduKoB, HamucaHue pedeparos,
3cce U M. MMCbMEHHBIX paboT)
MOJIFOTOBKA K MIPOMEKYTOUYHOM aTTecTallluu 2

BeimosHeHWe  JOMamTHUX — JIA0OpaTOpPHBIX  paboT W
HaOJIIOAeHUI




Hrorosas arrecranms B hopme ouggepenyuposanrnoco 3auema BO BTOPOM CEMECTPE




2.2. TemaTu4ecKMid IJIAH M COAEPKAHUE U CIIUTIIIMHBI
Ounas popma o0yueHnus

HaumenoBanue Conep:xanue yueOHOro MaTepuaJa, JJadoparopHbie padoThbl U IPAKTHYECKHE O0beM | YpoBeHsb
pa3iesioB U TeM 3aHAITHSA,CAMOCTOSAITE/IbHAS padoTa o0y4yaloumxcs, Kypcopasi padora (IIpoeKT) (eciu YacoB | OCBOEHUS
npeodycmompeHul)
1 2 3 4
Copepxanue yuebHoro Matepuana: myth. [lepemerenne. Tpaekropus. CkopocTs. Yckopenue. Bpemsi.
Touka otcuera. CriocoObI onrcaHus NBHKEHUs. Bunbl nBmkeHus. Y ckopeHre cBOOOIHOTO M IeHUs.
Cuia. Macca. Bec. Onbitel "'aniunes n HeroTona.
JlekumsNel: Benenne B pu3nky. Kunemarnka TOYKM TBEPIOTO Tena 2 1
JlexiusaNe2: Jlunamuka. 3aKOHBI COXPAHEHHS B MEXaHHKE 2 1
Mexanuka
IIpakTnueckas pabora Nel Pemenue 3anau 4 3
ITpakTruyeckas pabora Ne2 Pemenue 3agau 4 3
JlaboparopHast pabota Nel: nccienoBaHue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT Beca Teja 2 3
JlabopaTtopHas padotaNe2: M3yueHue 3aBUCUMOCTH Mepuojia KojeOaHuii MPy>KMHHOTO MasiTHUKA OT 2 3
MacChI Tpy3a U )KECTKOCTH MPY>KUHBI
Moaekyasipuas ¢pusuka | CoxepxaHue yueOHOro MaTepuasa: OTHOCUTENIbHAs MOJIEKYJIsIpHas Macca, OpOyHOBCKOE JIBUYKEHUE,
U TEPMOIMHAMHKA UJealbHBIN ra3, TemrepaTypa, ypaBHEHHE COCTOSTHUS UI€aIbHOTO ra3a, H30MpoIlecChl, paboTa B
TEPMOJMHAMUKE, 3aKOHBI TEPMOJAMHAMUKH, arperaTHbIE COCTOSIHHSI BEIIECTRA.
JlexuusaiNe3:OcHOBHBIE TOJIOKEHUS MOJIEKYIISIPHO-KUHETUYECKON TEOpHH. I'a30BbI€ 3aKOHBI. 2 1
JleknusaNed: OCHOBBI TEPMOANHAMUKH 2 1
ITpakTuyeckas pabora Ne3 Pemenue 3agau 4 3
[TpakTrueckas padota No4 Pemenue 3amaq 4 3
JlabopaTtopHas padota Ne2:m3MeHEHHE TEMIIEPATYPHI BEIIECTBA B 3aBUCUMOCTH OT BPEMEHH TPH 2 3
M3MEHEHHUSX arperaTHhIX COCTOSTHUIMA
JlaGoparopHas pabota Ne2: OnpeneneHue BIaXHOCTH BO3yXa 2 3

JIEKTPOAMHAMHUKA

Coneprxanue yueOHOro MaTepuaiia: JIeKTPUIECKHA 3apsil, SJEeKTpUUecKoe rnoie, 3akoH KyrnoHa,
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NEKTPOEMKOCTb, 3aKOHBI IIOCTOSIHHOI'O TOKA, 3aKOHBI OMa, DJIEKTPUYECKHUE LIENIN, MATHUTHOE II0JIE U €€
cBoiicTBa. MaruutHas uHAyKUus, cwiia Amnepa u cuwia JlopeHua, DneKTpoMarHuTHas HHAYKIHS.
DJeKTpOMarHuTHbIE KOJICOAHUS M BOJIHBI.

JlexuusaNeS: DnexTpocraTuka

JlexknuaNe6: MarautHoe moJie

IIpakTuueckast paboraNe5 Pemenue 3agau

IIpakTnueckast paboraNe6 Pemenue 3anau

JlaboparopHas pabota Ne5: COopka 3IEKTpHUUECKOH IIeNH U U3MEPEHHE CUJIbl TOKA U HANPSDKEHUSI Ha ee
pa3IMYHBIX y4acTKax

NN ININ

WWW(kFkF

CamocrosTenpHas pa60Ta: IToaroroBka k HpOMeH(YTOqHOﬁ aTTcCTanuu

Z[JIH XapPaKTCPUCTUKH YPOBH OCBOCHUSL yqe6Horo Marepualia UCIoOJIb3YOTCs CIICAYOIINC 0003HaYEHN:

1 — o3HakoMuTeNbHBIN (Y3HaBaHHE paHEe U3YUEHHBIX 0OBbEKTOB, CBOMCTB);
2— penpoAyKTHUBHBIN (BBIIIOJIHEHUE IEATEILHOCTH 110 00pa3Ily, MHCTPYKIUHU UJIH 110JI PYKOBOACTBOM)
3 — MPOAYKTHBHBII (TUTAHUPOBAHUE M CAMOCTOSTEIILHOE BBIITOITHEHUE IEITEIIFHOCTH, pellieHHe POOJIEMHBIX 3a,1a4)
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3. YCJIOBUSA PEAJIU3AIIUU YYEBHOU JUCIHUILIUHBI

3.1. TpeOoBaHKMs K MUHUMAJIBLHOMY MATEPUAIbHO-TEXHUYECKOMY
o0ecnmeYeHnIo

Peanmuzanust y4eOHOM AMCHUIIIMHBI TpeOyeT Haluuus Y4eOHOTro KaOuHeTa
€CTECTBO3HAHUS, JTabopaTopuu GU3UKH, 1a00paTOPUN XUMHUH.

O6opynoBaHue yueOHOro KaOMHeTa eCTeCTBO3HAHMS
Kommiekt yaebHoM Mebenu

Texauyeckue cpencTBa 00yUCHUS:

Ha0Op CTAIIMOHAPHOTO JIEMOHCTPAIHOHHOTO 000py/10BaHus (TIPOEKTOP, IKPaH,
KOMITBIOTED).

[Tporpammuoe obecnieuenue: Microsoft Office 2010, Microsoft Windows 7.

V4eOHo-HarIsIIHBIE ITOCOOUS
- HabOp Tpe3eHTAIUi TT0 TUCITUTIINHE.

O6opynoBanue JJadopaTopun Ppu3nku:
Komrmnekt yueOHoi mebenu

TexHuueckue cpeacTra 00ydeHUsI:

Ha0Op CTAIMOHAPHOTO JIEMOHCTPAIIMOHHOTO 000pyI0BaHUs (IIPOEKTOP, IKPaH,
KOMITBIOTEP), BUPTyaIbHbIE CTEH bl U JITA0OpaTOpHOE 000pYyA0BaHUE.
[Tporpammuoe ooecnieuenue: Microsoft Office 2010, Microsoft Windows 7.

V4eOHo-HarIsIIHBIE TTOCOOUS
- Ha0Op MPE3EeHTALMI 110 AUCIUTUIMHE.

3.2. UndopMmanmonHoe odecnevyeHue o0yueHmst
[lepeuenp pekOMEHIyeMbIX YyueOHBIX u3JaHul, HHTEpHET-pecypcoB,

JOTIOJTHUTEIHLHON JTUTEPATYPHI
OCHOBHBIC HCTOYHUKHU:

1. Orttoukuid, I'. I1. EcTecTBO3HaHME : yU€OHUK U PAKTUKYM JUISI
CIIO / T'. I1. Ottoukwuit ; oz pen. I'. H. Kyzpmenko. — M. : U3natenbCcTBO
FOpaiit, 2018. — 380 c. — (Cepus : IIpodeccuonanpnoe obpazoanue). — ISBN
978-5-534-02266-7. - Pexxum gocryna: https://biblio-
online.ru/book/estestvoznanie-414687

2. Cypuxos, B. B. EcrecTBo3Hanue: ¢pusnka : yueOHOe nmocooue s
CIIO / B. B. CypukoB. — 6-¢ u3., ucnp. u gon. — M. : U3gatensctBo KOpaiir,
2018. — 143 ¢. — (Cepus : IIpodeccuonansaoe oopazoBanne). — ISBN 978-5-
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534-06437-7. — Pexxum noctyma : Www.biblio-online.ru/book/C6C165E4-316C-
4C24-8D5A-05FFOEB28975

JlonoJIHUTEIbHbIE HCTOYHUKU:

1. Mskumes, I'.fl. ®wusuka. 10 kmacc : y4eb.mua o6mieoOpa3oBar.
YUpEeXKACHUIN ¢ MpUI. Ha AIEKTPOH. HocuTene pek. MO P®: 6a30BbIil u npodut.
ypoBHu / I'.Sl. MsakumeB, b.b. byxosues, H. H. Corckuii ; mox pen.: B. N.
Huxkonaesa, H. A. [lapdpentreBoii. - 20-e uza. - M. : [Ipocsemenue, 2011

2. Mskumes, ['.5I. ®wusmka. 11 xmacc : ydeb.ams o6meobpa3oBart.
yupexaenuit pek. MO P®: 6a3zoBblit u npodui. yposau / ['.5. Msakumes, b.b.
byxoBues, B. M. Yapyrun ; noxg pea.: B. 1. Hukonaesa, H. A. ITapdentseBoii. -
20-e m3n. - M. : [IpocBemenue, 2011

3. PeimkeBnu, A.Il. ®Dusuka. 10-11 xmacc : 3amadHuK : mmocobOue s
obmeoOpazoBar. 3aBeneHuit pexk. MO P® / A.Il. PeimkeBuu. - 16-¢ wu3g.,
crepeotutt. - M. : llpocda, 2019( 2012)

CnpaBoyHas quTepaTtypa, MeTOAUYECKHE YKA3AHUS:

1. Meroguyeckue  ykazaHus 1o  ydeOHoil  gucnuruimHe  OJ1B.09
EctecTBO3HaHue: HaumeHoBaHue creruanibHocTu 54.02.01 [qu3zaiin (o otpacisim)
/" Munobpuayku P®, puwiman ®I'bOY BIIO "Yamyprckuil rocygapcTBEeHHBIN
yHuBepcuteT" B I. Botkuncke ; coct. T.M. CmupHoBa, A.I'. Dn6aksH - BOTKHHCK,
2015.

4. KOHTPOJIb U1 OLIEHKA PE3YJIbTATOB OCBOEHUS YUYUEBHOU
JANCIUIIJIMHBI

KoHTpons u oOIleHKa pe3yiabTaTOB OCBOCHUS Y4YE€OHOW JHUCIUIUIMHBI
OCYILIECTBIISIETCS MPENOAaBaTelieM B TNPOLIECCE MPOBEACHUS MPAKTHUYECKUX
3aHATHH ¥ JAa0OpaTOPHBIX pabOT, TECTUPOBAHMS, a TAaKXKE BBIMOJIHEHUS
OOYYarOIIMMUCS UHANBUIYATBHBIX 3a/IaHHM, POEKTOB, UCCIICIOBAHU.

Onenka KadecTBa OCBOCHHSI Y4YEOHOW MPOrpaMMbl BKIIIOYAET TEKYIIHMA
KOHTPOJIb YCIEBAEMOCTH, MPOMEXKYTOUHYIO ATTECTAIMIO O WTOraM OCBOEHHUS
JACHUTUINHBI.

Tekyuuii KOHTPOJb MPOBOAUTCS B (JOpME MPOBEPOUYHBIX PabOT, OMPOCOB.

[TpomexxyTouHas aTTecTalus MPOBOAUTCS B bopme
nudGepeHIMpPOBaHHOTO 3aUeTa.
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5. OCOBEHHOCTHU OPTAHU3ALUU OBPA3OBATEJIBHOI'O
MPOLECCA JJIs1I UHBAJIMAOB U JIUL C OTPAHUYEHHbIMHU
BO3MOKHOCTSAMMU 3/10POBbS

Peanuzanms AWCUMIUIMHBI AN JIMIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH
37I0POBBSI OCYIIECTBIISICTCS C YYETOM OCOOCHHOCTEW MCUXO()U3UIECKOTO PA3BUTHS,
VHIUBHTyaTbHBIX BO3MOXKHOCTEH M COCTOSIHUS 3I0POBbS TAKHX OOYUYAIOIINXCS.

JIns  ManoMOOWIBHBIX  TPYII  HACEJNCHHS HMeEeTcss  HEeoOXOIuMoe
MaTepHaAIbHO-TEXHUYECKOe o0ecrieueHre (MaHaychl, 000pyI0BaHHBIC CAHUTAPHBIC
KOMHATBHI, KHOIIKM BBI30Ba IEpPCOHANA, OOOPYIOBAHHBIC AYAUTOPUU  JUIS
JCKIIMOHHBIX U PAKTUICCKUX 3aHITHN )

JInst  amanTanMu  MPOrpaMMbl  OCBOCHHUSI  TUCIUIUIMHBI  HCITOJIB3YIOTCS
CIIETYTOIIIIIE METO/IbI:

o Jlis I C HAPYNICHWSIMH CIyXa HCIOJNB3YIOTCS  METOJIbI
BU3yanu3auy  uHpopMmanuu  (Tpe3eHTAlMH,  HCIIOJIb30BaHHE
KOMITbIOTEpA IS NIepeiauu TeKCTOBOW MH(POPMALIUHU U Jp.)

o Jlyis nHIl ¢ HAPYUICHUSIMU 3PCHUS UCTIONB3YIOTCSI TAKKE METOJIBI, KaK
YBEIMYCHUE TEKCTa W KapTuHkU (B mporpammax Windows),
pOTPaMMBbI-CHHTE3aTOPhI peud, B ToM uuciie B IbC.

dopma MPOBEICHUS TEKYIIEW W MPOMEKYTOUHOM aTTEeCTalluH ISt
WHBAJIHUJIOB U JIUIl C OTPAHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBbSI YCTAHABIUBAETCS
C Yy4€TOM MHJIMBUIYATbHBIX MCUXO(PU3HUUECKUX 0COOCHHOCTEH (YCTHO, MTUCHMEHHO
Ha OyMmare, MUCHbMEHHO Ha KOMIIbIOTEpE, B (popMe TECTHUpOBAaHHS U T.II.), MPHU
HEO0OXOMMOCTH BBIJICNISIETCS IOMOJIHUTETLHOE BPEMS Ha TIOJITOTOBKY.
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IIpunoowcenue

MUHUCTEPCTBO OBPA30BAHNA 1 HAYKU PO
OEJIEPAJIBHOE I'OCYAAPCTBEHHOE BYO/XKETHOE
OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICIIET'O OBPA30OBAHIMA
«YIMYPTCKUI TOCYJJAPCTBEHHBI YHUBEPCUTET»
OUIIMAIL ®I'BOY BO «YAI'Y» B I BOTKMHCKE
CPEJHEE I[TPO®ECCHUOHAJIbHOE ObPA3OBAHUE

KA®EJIPA TIEJJATOT'MIKU 1 COLIMAJIBHBIX TEXHOJIOT U

KOMILVIEKT KOHTPOJIbHO-OHEHOYHBIX CPEACTB
IO YYHEBHOU JNCIUIIJIMHE

OVJ1.5.06 ®U3UKA

54.02.01 du3aiin (110 oTpaciisam)

KBanudukaius BeIMyCKHIKA

Ju3zaitnep

Borkuuck 2023 1.
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KoMmmiekT O1leHOYHBIX CPEACTB JIsi MPOBEACHUS TEKYLIEro KOHTPOJS U
MPOMEXKYTOUHOM aTTecTaniuu B dopme auddEepeHIIMPOBAaHHOTO MO0 Y4eOHOM
mucuuruinae OY /[ BB.14 EctecTtBo3Hanue pa3padboran Ha ocHOoBe denepaabHOTO
rOCYJIapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJapTa MO CIEUATBHOCTH CPEIHETO
npodeccuonanbHoro odpazopanus (naiee — CI10) 40.02.01 [IpaBo u opranuzanus
COLIMAJILHOTO 00ecIeueHUs

Opranuzauusi-pa3padoTyuk: Ounnan OI'bOY BO «Y AMypPTCKUU
rOCyJ1apCTBEHHBIN YHUBEPCUTET» B I'. BOTKMHCKE

Pa3zpaboTunkmu:

Camoiinoa K.C., npenonasareins ¢punuana GI'6OY BO «Y nmypTckuii

FOCYﬂapCTBGHHBIﬁ YHUBCPCUTCT» B T. BoTtkuHcke.

KoMIutekT o1ieHOYHBIX CPeICTB YTBEPIKIEH Ha 3aceaHuu Kadeaphl eJaroruku 1
COLIMAJIbHBIX TEXHOJIOTHIA

[TpoTokon Ne8 ot «14» mapra 2023 .

3aBenyromnui kapeapoit ' / Okynosa JLIL. /

Conepxanune KOC

B xommext KOC g npoBeaeHus TEKYIEro KOHTPOJIST BKIIOYAOTCS:
a) [IpumepHbIil nepedeHb BOMPOCOB /JI cOOeCeI0BaHMS
0) [IpumepHas TemaTHKa U COIEpKAHUE KOHTPOJIBHBIX PaboT

B xommnexkt KOC st npoBeaeHUs: MPOMEKYTOUYHOM aTTECTALIMKU BKIIFOYAIOTCS:

a) [IpumMepHBIil mepedeHb BOMPOCOB K 3a4ETy
0) TectoBbie 3amaHus
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B xommiiexkT KOC nmiist mpoBeneHns TEKYIEero KOHTPOJIS BKITIOYAIOTCS
a) [IpumMepHbIil mepeueHb BOPOCOB ISl COOECE0BaHUS

KMHEMaTHKa TOUYKH TBEPJIOTO Tea

Junamuka. 3akoHbl MexaHUKU HbloTOHa

3aKOHBI COXpAaHEHHUS B MEXaHUKE

Mexanudeckue koie0aHust U BOJTHBI

OCHOBHBIE MMOJOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOpUn

TeMneparypa. DHeprusi TEIIOBOTO JBHKEHUSI MOJIEKYJI

YpaBHEHHUE COCTOSIHUS UICAIBHOIO ras3a. ['a30Bble 3aKOHBI

[lepBbIii 1 BTOPOM 3aKOHBI TEPMOJIUHAMUKU. ATPETraTHbIE COCTOSIHUS BELIECTBA.

DIEKTPUYECKUM 3apsi]

10 DneKTpuYeCcKoe MoJie

11.TTIpoBOoHUKHN

12.3axonsl Oma

13.MarauTtHoe 1moJie

14.Cuna Amnepa u cuia Jlopenua

15.2neKkTpoMarHiuTHbIC KOJICOAHUS U BOJIHBI

16.3aK0oHBI OTpaXKEHUS U TTPEIOMIICHUS CBETA

17.Ctpoenue sapa. Onwitel J.Pesepdopna

CoNOOR~ODE

0) [IpumepHas TemaTHKa U COIEpKAHUE KOHTPOIbHBIX padboT

«DuzuKa»
Kunematuka ((pu3n4ecKMid IMKTAHT)
BapuanTt 1 (mpuMepHbId BApHAHT)
1. Yto Takoe mexaHuKa?
2. Uto Takoe myTh?
3. PaBHOMEpHOE TIPSIMOJIMHEWHOE ABUKEHUE
4. YcKopeHre TOUYKH — 3TO. ..
5. Hekoropoe Teno ymnasno Ha 3emito ¢ BbIcOThl 100 M. HaliAuTe BpeMs NaJeHUs U
CKOPOCTB T€Ja B MOMEHT yAapa 0 3eMIII0.

JAunamuka (pu3udecKrid JTMKTAHT)

Bapuanrt 1 (mpuMepHbIi BAPUAHT)

1.Kakue cucteMbl 0T4E€Ta HA3bIBAIOTCS MHEPIIMATBHBIMU?

2.Yto Takoe mMacca tena?

3.®opmynuposka Broporo 3akona HeroToHa

4.3aKOH COXpaHEHHUSI SHEPTUU

5.JIea mapa maccamu MI1=0,5 xr w mM2=0,2 Kr ABWXKYTCA MO TJATKOU
TOPU30HTAIBLHON MOBEPXHOCTH HA BCTpPEUYy APYT APYTy cO CKopocTsamu V1=1
M/c u V2=4wm/c. Haiinutre WX CKOPOCTh TOCJE IEHTPAIHLHOTO aOCOIIOTHOTO
HEyIpyroro yaapa.

MouiekyJisipHas pu3uka (pusnyecKuil TUKTAHT)
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Bapuant 1 (mpuMepHBbIH BAPHAHT)

1.Yrto Takoe atom?

2.Ilepesenute 22°C B K

3.Ypasuenue Menpaeneena-Kaneiipona

4. Kaxkoi mporiecc Ha3bIBaeTCsl U30XOPHBIM? ((hopmyria U rpaduk)

5.'ne Oonpuie Mozekyl: B KoMmHaTe oObeMoM 50 M~ Mpu HOPMaJIbHOM

armocepHoM masineHuu u temieparype 20°C win B cTakaHe BOIbI 00HEMOM
3
200 cm”.

Tepmoaunamuka (pU3N4eCKUNA IMKTAHT)
Bapuant 1 (mpuMepHbI BAPHAHT)
1.Y10 Takoe BHYTPEHHSISI SJHEPTUs?
2.BTOpoii 3aKOH TEPMOAMHAMUKH
3.Touka pocbl

4. AToMHas KpUCTaJUIMYECKas pelreTka
5.B munuHApe moa TAKEIBIM IOPITHEM HaXOAUTCs yriekucibid raz (M=0,044

kr/moib) Maccoit m=0,20 kr. I'a3 AarpeBaercsa na T=88 K. Kakyio pabory on
IIPU ATOM COBEpIIIAcT?

yeKTpOoCcTATHKA ((PU3HYECKHd TUKTAHT)
Bapuanr 1 (mpuMepHbIi BAPUAHT)
1.3akon Kynona
2.3akon OMma 7151 yJacTKa IeTH
3.MontHoCTh TOKa

4.Cuna ToKa — 3T0...
5.Cuna Toka B 1emnu, cojiepxamiei peocrat, 1=3,2 A. HampsbkeHue Mexmy

kiemmamu peoctatra U=14,4 B. KakoBo comporuBienne R Toil uactu
peoctara, B KOTOPOU CYyIIEeCTBYET TOK?

MarnutHoe noJie (pu3nvecKuii TMKTAHT)
BapuanTt 1 (mpuMepHbIii BAPUAHT)
1.MarsuTHoOe€ 1MoJje — 3TO. ..
2.1IpaBuiio JIeBOM PYKH JJI ONPEIeTICHUs] CUIIbl AMIiepa
3.ITpaBuno Jlenna
4.CBoiICTBA DJIEKTPOMArHUTHBIX BOJH. ..
5.IlepBoe mpaBuIIO MPaBoOil pyKu

IIpoBepounasi pabora nmo ecrecTBO3HAHUIO (PU3NKA)
Bapuant 1
1. B audTe ycTaHOBIEH TMHAMOMETP, HA KOTOPOM IOABEIIEHO TEJI0 Maccoi 1 Kr.
YTO MOKaKEeT TMHAMOMET, €CIIN: TH(T MOTHIMACTCS BBEPX C YCKOPEHHEM 5 M/c’]
2. Ecnu pactarusarts npyxuny cuinoid 120H, ona ynnunsercs Ha 4cm. Onpenenure

JKECTKOCTb IIPY KHUHBI. 10B
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3.ITo cxeme, n3o0pakeHHOM HA puUC. 17, onpenenuTe moKa3aHus
amriepMeTpa 1 olIee CONPOTUBIICHHUE B MIEKTPUIECKON TIETTH,
eciit R{ =5 0Om, R, =3 Om.

4. Teno maccoii 0.05 xr HarpeBaercs Ha 200 “C nipu coobmennn emy 3,8 kJx
TeII0ThI. 13 Kakoro BemniecTBa U3roTOBIEHO TEJO?

5. KakoBo 3nauenue Temneparypsi 1o mkanie Llenbcus, cCoOoTBEeTCTBYIOIIEE
abcomoTHOM Temnepatype 10 K?

6. Omnpenenure comnpoTHBICHHE TenerpadHOro mpoBoga Mexay HOKHO-
CaxanmuuckoMm u Tomapu. Ecinm paccrositnue mexay ropogamu 180 kM, a mpoBoja
C/ICTAHBl M3 JKEJIE3HOH IPOBOJOKH ILIOMIABIO MOMEPEIHOro cedeHns 12mm’
(VIeIpHOE COMPOTUBICHHE MPOBOIHIKAa=0,]1 OM*MM?/M).

7. CKOJIbKO MOJIEKYJI COAEPKUTCS B raze npu nasieHuu 150 klla u temnepatype
29°C? (k=1,38-10 = JI:x/K)

B xommnexkt KOC 1t npoBeAeHUs: MPOMEXKYTOUYHOM aTTECTALIMN BKIFOYAIOTCS:
a) [IpumepHbIil mepeueHb BOMPOCOB K 3a4ETy

1. 3akonbl fuHaMuKU HeroToHa.

2. Cunel B ipupojie. 3aKOH BCEMUPHOTO TATOTEHUsI. HeBeCOMOCTb.

3. Umnynbec. PeakTuBHOE ABUKEHHE.

4. TloreHunanpHas 1 KUHETHYECKas 3Heprus. PaboTa U MOITHOCTb.

5. ATOMHO-MOJIEKYJISIPHOE CTPOCHHE BEIIECTBA. TENI0BOE IBUKEHHE.

Temneparypa. O0bsiCHEHHE arperaTHbIX COCTOSIHUM BeleCcTBa

6. KommmuectBo ternotel. 1lepBolit 3ak0H TepmoanHamuku. [Ipumenenne nepBoro

3aKOHA TEPMOAMHAMUKY K Pa3TMYHBIM MPOIIECCaMm.

7. 3akoH Kynona. Dnekrpuueckoe noje. [[poBoAHUKH U U30JISTOPHI B

AIEKTPUYECKOM MOJIE.

8. IlocTosiHHBIN 3EKTpUUECKUi TOK. 3akoH OMa 1Jis yyacTKa Ienu. 3aKOH

[xoyis-Jlenna.

9. ®oTorddeKT 1 KOpIyCKyJsIpHbIe CBOMCTBA cBeTa. Mcnonbp3oBaHue

dboTorpdekra B TEXHUKE.

10.Ctpoenune atoma. [lornomenue u ucnyckanue ceeta atomoMm. KBantoBanue

sHepruu. [ [pyHIMI NelicTBUS 1 NCTIOIB30BaHUE J1a3epa.

11. CtpoeHue aTOMHOrO siipa. DHEPIUs PACIICIUICHU aTOMHOTO sifpa. SAnepHas

HHEPreTrKa U SKOJOTnYecKHe MpoOIeMbl, CBSI3aHHbIE C €€ UCIOIb30BAHUEM.

12. ®usnyeckre 1 XUMHUYECKUE CBOMCTBA BOAbI. PacTBOpeHrE TBEPABIX BEIIECTB U

ra3os.

0) TectoBbie 3amaHUs
1. I1I 3akon HeroTOHA (hopmyTHUpyeTCs TaAK:
A.Teno IBUXKETCS paBHOMEPHO U MPSMOJIUHEUHO (WJIM MTOKOUTCS ), €CJIM HA  HETO
HE JEUCTBYIOT Apyrue Teia (Wi IeUCTBUE IPYTUX TNl CKOMIIEHCUPOBAHO).
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b.Cuma  ympyroctu, BO3HUKawomas npu  nepopmarmuu  Tena,  MOPSIMO
MPONOPIMOHANIbHA BETUYMHE a0CONIOTHOTO Y/UTMHEHHUSI.

B./lelicTBue paBHO MPOTUBOJAECHCTBHUIO.

[".Tena nedcTBYIOT APYT HA JIpyra CUJIaMHU PABHBIMH MO a0COJIFOTHOMY 3HAYECHHUIO,
HaIlpaBJICHHBIMU BIOJIb OJHOM MPSIMOM M IMIPOTUBOIOJIOKHBIMH 10 HAIIPABJICHUIO.
2. UeMy npuMepHO paBHA CHJIA TSIUKECTH, IeHCTBYIOIIAsI HA MSIY MacCCoii

0,5kr?

A.5H. B. 50 H.

b. 0,5 H.

3. Kakyio maccy rpy3a Hy:KHO NOJHSITh Ha BBICOTY 2 M, UT0O0bI OH 00J1a/1aJ1
ynepruei 62500 Ix?

A. 3000 JTx. B. 3125 JIx.

b. 4125 JIx. I'. 150 Ix.

4. CoBepmaercs jia padoTa M ecJiv 1a, TO KAKOro 3HaKa?
IIpumep: Kuury maccoii 400 r nogtHMMAaOT HA BBICOTY 1 M;

A.A> 0. B.A=0.

b. A<O.

5. B kakux equaunax B CU usmepsiercst ko3pPpuuueHT ynpyrocru resa’?

A. H/xwm. I'. Jlun/cm.

b. dun/cm. . H*m.

B. H/m.

6. 3nayenue remneparypsl o mkasge KeabBuna onpegessiercst mo ¢popmy.ie.
A. T=t-273. B. T=t+ 273.

b. T=273t. I. T=273 —1.

7.  SIBieHme NMPOHUKHOBECHUS MOJIEKYJI O/IHOI'O BelleCcTBA B
MEKMOJIEKYJISIPHOE IIPOCTPAHCTBO APYIroro Ha3bIBaeTCs

A. KoHBekius. B. Hudpaxims.

b. depopmarusi. I'. duddyzus.

8. Ykaxxurte napy BelecTB, cCKOPpocTh AU dy3un KOTOPHIX HAUOOJIbIIAST TTPH
MPOYUX PABHBIX YCJIOBHUAX:

A. PacTBOp MegHOTO Kynopoca u B. CBuHII0Bas U MeIHAS TIJIACTUHBI.
BOJA. I'. Bona u ciupr.

b. [Taps1 a¢pupa u Bo3IYX.

9. Kostn4yecTBO TEMJIOTHI, MOJYYEHHOE TEJIOM IPH HATPeBAHUU
paccyuThIBaETCA 10 (popmy.ie...

A. Q=cm(t2-t1). B. m= pV

b. Q=gm.

10. D1eKTpU4YECKMM TOKOM Ha3bIBAETCH. ..

A. TenmoBoe JBUKEHHUE MOJIEKYJI BEIIECTBA.

b. XaoTuuHoe NBUKEHHE IEKTPOHOB.

B. YnopsimoueHHO€E IBUKEHHE 3apSIKEHHBIX YACTHLI.

I'. becnopsimoyHO€E ABUKEHUE HOHOB.

. Cpeny 0TBETOB HET MPABUIIBHOTO.

11. Kakas ¢opmyaa Bbipaxaet 3akoH Oma 1151 yyacTka nenu?
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A. I1=qg/t. I'. I=U/R.

b. A=IUt. . R=pl/S.

B. P=IU.

12. ConporuBjieHHe NPOBOAHUKA 3ABUCHUT OT...

A. Cunbl TOKa B TPOBOJAHUKE.

b. HamnpsbxkeHus Ha KOHIIaX POBOJAHUKA.

B. Ot marepuana, u3 KOTOPOro U3roTOBJIEH IPOBOJHUK, OT €T0 JJIMHBI U IIJIOIIAIN
NONEPEYHOT0 CEUECHHS.

I'. TonpKo OT €ro JJIuHBI.

J1. TosIbKO OT ITomaau NOMepevYHOro CEYECHHUS.

13. HanpsizkeHre Ha y4acTKe MOKHO U3MEPHUTh...

A. BoapT™MeTpoM. B. OmmeTtpom.

b. Amnepmerpom. I'. ApeomeTpom.

14. SIB1eHne BHIPBIBAHUSA 3JICKTPOHOB M3 BelIECTBA MO/ AeiiCTBHEM CBeTa
Ha3bIBAKOT:

A. ®OTOCHHTE30M. B. ®oroaddextom.

b. Yaapnoit nonnszauuen. I'. Dnexrpuzanueii.

15. Kakoii 3HaK uMeeT 3apsij aTOMHOIO0 siapa?

A. ITonoXUTENbHBIMN. I'. V pa3HbIX snep pa3auyHbIi.

b. OTpunarenbHbI.
B. 3apsna paBen Hyiio.
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OcBocHue JAUCTUITIIMHBI OICHUBACTCA I10 cnez:yromeﬁ mKaJIC OICHUBAHUWA:

OueHka [TpaBUIBHOCTH (OIIMOOYHOCTD) PEIICHHUS

OtnraHO IToaHOCTBEIO OCBOEHBI BCE KOMITETEHIMU. [10THBIN BEPHBIN
oTBeT. B joruueckoM paccykJieHUH HET OINOOK.

Xopouio OcBOEHBI BCE OCHOBHBIE KOMNETEHIIMU. OTBET B LIEJIOM

BEpHBIN. B lormdeckom paccyXKI€HUH HET CYIIEeCTBEHHBIX
oIKOOK, HO TOMYIIIEHO HE 00Jiee AIBYX HE3HAUYUTEIbHBIX
OIIMOOK.

YIIOBHCTBOPI/ITGJIBHO KOMHCTCHHI/IH OCBOEHBI YacTUYHO. OTBET BCPCH
yactuuHo. Merorcs CYIICCTBCHHEIC OIMOKHU B
JIOTHYICCKOM PACCYKIACHHU.

HeynosnerBopurensno | KomnereHiuu He ocBoeHbl. OTBET HEBEPHBIN WU
OTCYTCTBYET.

Pe3yabTaThl 00y4eHUs (ocBOEHHBIE YMEHHSs, YCBOEHHbIE 3HAHUA)

®opMbI 1 METOILI KOHTPOJISI
OLICHKHU Pe3yJabTaTOB 00y4YeHHUs!

B pesynbraTte ocBoeHMs y4eOHOH NUCIUIUIMHBI 00yJarOIIHICS TOKEH yMETh!

. NPUMEHSTH OCHOBHBIE METO/bl MMO3HAHMS (HAOIOJEHHUS, HAYYHOTO SKCIIEPUMEHTA) AJIS W3Yy4YEeHUsS Pa3iIMYHbIX CTOPOH €CTECTBEHHO-
HAYYHOH KapTHHBI MHPA, C KOTOPBIMHU BO3HUKAET HEOOXOIMMOCTh CTAIKMBATHCS B PO ECCHOHATIFHOM chepe;

. OTIpeNIeNATh eI U 334a4H JeSITeIbHOCTH, BRIOMPATh CPEICTBA IS UX JIOCTIKEHUS Ha IPAKTHKE;

. WCIIONIB30BaTh Pa3iIMYHBIE MCTOYHUKH JUIS IONYYCHHS €CTECTBEHHO-HAYYHOW HMH(GOpMAIMM W OIEHUBATh €€ JOCTOBEPHOCTH JUIA
JIOCTHKEHUS IIOCTaBJIEHHbIX LI U 3a/1a4;

. NPUMEHSTh E€CTeCTBCHHO-HAyYHBIE 3HAHWA IS OOBACHCHHMS OKPYKAIOMMX SBICHWH, COXPaHEHHS 3J0POBBS, oObOecredeHus

0€30IacHOCTH JKH3HEAEATENbHOCTH, OEpeXHOTO OTHOIIEHHS K MPHPOJE, PAMOHAIBHOTO MPHUPOIONOIH30BAHUS, a TAKKe BBIITOIHEHHS POIIH
IPaMOTHOT'O TIOTPEOHTEIS;

. BJIaJ€HHE TIOHATHHHBIM aNMapaToM €CTECTBEHHBIX HAayK, MO3BOJIIOLINM IO3HABAaTh MU, YYaCTBOBATh B AUCKYCCHAX IO €CTECTBEHHO-
Hay4HBIM BOIPOCaM, HCIIOJIb30BaTh PAa3JIMYHbIE MCTOYHMKU MH(GOPMALMM ISl MOJrOTOBKH COOCTBEHHBIX pabOT, KPUTHYECKH OTHOCHTHCS K
coobmmennssm CMU, copeprkamyM HayqHy0 HHPOPMAIHIO;

. c(OpPMUPOBAHHOCTh YMEHHH IOHUMATh 3HAYMMOCTb ECTECTBEHHOHAYYHOTO 3HAHUS ISl KaKIOr0 YEJIOBEKa HE3aBUCHMO OT €ro
po(eCCHOHANBHOMN IESITENbHOCTH, Pa3nuiaTh (DaKThl M OLEHKH, CPaBHUBATh OLIEHOYHBIC BBIBOJBI, BUAETh UX CBS3b C KPHUTEPUSIMH OLECHOK H

Jlaboparopnas pabota

JlabopaTopHast paboTa

HOL[FOTOBKa JOKJ1a10B




CBSA3b KPUTEPUEB C ONPEACICHHON CUCTEMOM IIEeHHOCTEH.

. OOBSCHSATH MPUKJIAIHOE 3HAYCHUE BAXHEHIINX JOCTIKEHHH B 00JIACTH €CTECTBEHHBIX HAYK JJIS: Pa3BUTHUSI SHEPI€THKH, TPAHCIIOPTa U
CPEACTB CBSI3M, IOJYYEHUs] CHHTETHMYECKUX MAaTepualioB C 3a/JlaHHBIMH CBOWCTBAMH, CO3JAHUS OWMOTEXHOJIOTHH, JieueHHs WH()EKIMOHHBIX
3a00JIeBaHNH, OXpPaHBI OKPYKAIOIICH CPEIbI;

. BBIIBUTIATh T'MITOTE3BI U TIPEUIAraTh IyTH UX IPOBEPKH, JEIaTh BEIBOABI HA OCHOBE KCIIEPUMEHTAIBHBIX JAHHBIX, IPEACTABICHHBIX B
BHze TpaduKa, TAaOIUIBI HIH JHArPaMMBL;

. paboTaTh ¢ ecTecTBEHHO-Hay4HOW mH(popMaImel, comepxamieiics B coodmennsx CMU, mHTepHET-pecypcax, HAyIHO-TOMYJIIPHON
JUTepaType: BIaJeTh METOIAMH ITONUCKA, BBIACISATH CMBICIIOBYIO OCHOBY M OLIEHMBATh JOCTOBEPHOCTH HH(POPMAIINY;

. UCIIOJIb30BaTh IPUOOPETEHHBIEC 3HAHUS U YMEHUS B IPAKTHYECKOH AEATEIBHOCTH U OBCEAHEBHOM KU3HU JUIS:

. OILIGHKH BIIMSHUS Ha OPTAHU3M UeJIOBEKa 3IEKTPOMArHUTHBIX BOJIH U PAHOaKTHUBHBIX U3ITy4EHUl;

B pesynbraTte ocBoeHMs y4eOHOM JUCHUILIMHBI O0YYAFOLMIACS TOJKEH 3HATH!

. HanOoJiee BaKHBIC OTKPHITHA U AOCTHXKEHHS B OONACTH €CTECTBO3HAHMSA, MOBIHSBIINX Ha 3BOJIIOLUIO IPEACTaBICHUI 0 mpupoje, Ha
pa3BUTHE TEXHUKHU U TEXHOJIOTUH

. BKJIa]] BEJIMKUX YYEHBIX B (JOPMHUPOBAHHE COBPEMEHHOMN €CTECTBEHHO-HAYYHOI KapTHHBI MUpa

. OCHOBHBIC 3aKOHBI ITPUPOJIBI;

. BO3MOKHOCTH HCHOJIb30BAHUS JOCTIKEHUH (DU3UKH Ha O6J1aro pa3BUTHS YEJIOBEYECKON MBUIIN3ALINY;

. BKJIaJ] BEJIMKUX YIEHBIX B (JOPMHUPOBAHIE COBPEMEHHOH €CTECTBEHHO-HAYYHOI KapTHHBI MUpa

OcBoecHHe COACPIKaHU yqe6H0171 JUCIHUITIMHBI «Dusnka» obecreunBaeT JOCTHIKCHUC O6y‘IaIOIJ.II/IMI/IC$I CJICAYOIUX pe3yJIbTaTOB:
- JUYHOCTHBIX:

. YYBCTBO TOPIOCTH M YBaKEHHUS K UCTOPUHU U OCTIKEHUSAM OTEYECTBEHHOHN (M3M4ecKOoi Haykw; (U3NUECKU TPaMOTHOE IOBEJCHUE B
npodeCCHOHAILHOM NeITEILHOCTH U B OBITY Ipy oOpaIieHnu ¢ MpubopaMu M yCTPOHCTBAMU;

. TOTOBHOCTh K IIPOJOJDKEHHIO 00pa3oBaHUS M MOBBINEHHUS KBadu(ukanuud B H30paHHOW NPOo(ecCHOHATBHON JEesTeIbHOCTH H
00BEKTHUBHOE OCO3HAHHE PONIH (PU3NIECKUX KOMIETEHINH B 3TOM;

. YMEHHE HCIIOJIb30BaTh JIOCTIIKEHUS] COBPEMEHHON (M3MYECKOW HAyKW M (PU3MYECKHUX TEXHOJIOTHH JUIs MOBBINICHUS COOCTBEHHOTO
MHTEJIJIEKTYaIbHOTO Pa3BUTHS B BRIOpaHHON NMPOQecCHOHATIBLHON AeSTETbHOCTH;

. CaMOCTOATENBHO JJOOBIBATH HOBBIE JJIst ce0s1 pU3NUECKUe 3HAHMUS, UCTIOJNB3YS JJIsl TOTO AOCTYIHbIE HCTOYHUKH MH()OPMALIH;

. yYMEHHE BBICTPaUBaTh KOHCTPYKTHBHBIE B3aMMOOTHOLICHHUS B KOMaHJIE 110 PEHICHHIO OOIINX 3a/1ay;

. YMEHHE YNpaBisTh CBOEH MO3HABATEJIHFHON JAEATEIBHOCTBIO, NMPOBOJMTH CAMOOIIEHKY YPOBHSI COOCTBEHHOT'O HHTEIUIEKTYaJIbHOTO
pa3BUTHSL.

- METaNnpeIMETHBIX:

. WCIIONIB30BaTh PA3JIMYHBIC BUBI MO3HABATEIFHON NEATCIBHOCTH JJIS pelIeHUs (QU3MUECKHUX 3ajad, IPUMEHSITh OCHOBHBIC METOMBI
MO3HaHUS (HAOII0ACHNE, OTIMCAHNe, I3MEPEHHE, SKCIIEPUMEHT) JJIS H3Y9YEeHHUS Pa3IMIHBIX CTOPOH OKPYXKAOIIEeH JeHCTBUTEIFHOCTH;

. MCIIOJIB30BaTh OCHOBHBIE HHTEIUICKTYaJIbHBIE OTIEPAIlii: TIOCTAHOBKA 3a7a4l, (pOopMyTHpOBaHHUE THIIOTE3, aHATH3 M CHHTE3, CPAaBHEHHE,
00001IeHNe, CUCTEMaTH3aNus, BBISIBICHHE NMPUYNHHO-CIIEICTBEHHBIX CBS3€il, IONCK aHAJOroB, (GOPMYIHPOBaHHE BBIBOJOB JUTS

U3YYCHHUS Pa3IMYHBIX CTOPOH (PU3MUECKUX 00BEKTOB, GU3MUESCKHUX SBICHUN M (PM3HYECKHUX MPOLECCOB, C KOTOPHIMHU BO3HUKAET HEOOXOIMMOCTh
CTAJIKMBAThCS B PO EeCcCHOHATIBLHOM cdepe;

TecToBble 3agaHus

TecToBble 3agaHug

TecToBble 3agaHusa

TecToBbIe 3a1aHuA

JlabopaTtopHbie  pabOTBI, TECTOBBIC
3a1aHus

JlaGopaTopHble pabOTHI, MPOOIIEMHBIE
BOIIPOCHI

HOHFOTOBKa JOKJIaJ10B

TecToBbIe 3a7aHUS

TecToBble 3agaHusa
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. yYMEHHE TeHepHPOBaTh HJICH U ONPEIEISTh CPEICTBA, HEOOXOJUMBIE JUISl UX Pean3allii;

. UCIIOJIb30BaTh Pa3IMYHbIE HICTOYHUKH JUIS TTOJTy4eHUs (PU3NUECKON HHPOPMAINHU, yMEHHE OLICHUTD €€ JOCTOBEPHOCTD;

. AQHAIM3UPOBATH U MPEJICTABIATH HHPOPMAIIHIO B Pa3IMUHBIX BHJAX;

o IMyOJINYHO MPENCTaBIATh PE3yIbTaThl COOCTBEHHOI'O UCCIICIOBAHMS, BECTH JUCKYCCHH, JOCTYITHO ¥ TADMOHUYHO COYETasi COACPIKAHUE
1 GOPMEBI TIpEeICTaBIIIEMON HH(POPMAITHHL.

- IPEIMETHBIX:

o c(OPMHPOBAHHOCTD MPEACTABICHUI O PO M MecTe (U3HKHA B COBPEMEHHOW HAayYHOH KapTHHE MHpa; NMOHMMaHHe (QU3MYecKoi

CYIIIHOCTH HaOJIofaeMbIX BO BceneHHOH sBieHMH; NMOHMMaHWE posid GU3UKH B GOPMHUPOBAHUN KPYTro30pa U (HyHKIHMOHATHHOW IPaMOTHOCTH
YeJI0BeKa IS pelleHus MPaKTUYeCKUX 3a/1aY;

. BJIaJICHUE OCHOBOMOJIAralOMIMMH (HU3MYECKUMH TOHITUSAMHU, 3aKOHOMEPHOCTSIMU, 3aKOHAMH W TEOPUSIMU; YBEPEHHOE HCIIOIb30BaHNE
(U3HYECKOI TEPMHUHOJIOTUH U CUMBOJINKHY;

. BJIaJICHUEe OCHOBHBIMHM METOJJaMU HayYHOT'O NIO3HAHUS, UCTIOJIB3yEeMBIMH B (pr3nke: HAaOJI0IeHNE, ONTMCAHUEe, H3MEPEHHE, SKCIIEPUMEHT;
. yMeHHs 00pabaThiBaTh pe3ysbTaThl M3MEPEHHH, 00HapYyKHBATh 3aBHCUMOCTH MeXay (U3NUECKHMHU BEIUYMHAMM,
OOBSCHSTH MOJydCHHBIE PE3YJIBTATHI U JETIaTh BHIBOABI,

. c(OpPMUPOBAHHOCTH YMEHUS pelIaTh (pu3ndecKue 3a1a4u;

. c(OpPMUPOBAHHOCTH YMEHHS PUMEHSTD MOJIYYCHHbIEC 3HAHUS VIl OOBSICHEHUS YCIOBUI MPOTEKaHUs (PU3NUECKUX SBJICHUH B IPUPOJE,
B IIpo(heCCHOHANIBHOM cdepe 1 I NPUHATHS NPAKTUYECKUX PEIICHUH B TIOBCEJHEBHOMN JKH3HH;

. c(OpPMHUPOBAHHOCTH COOCTBEHHOI MO3UINH TI0 OTHOIIEHUIO K (PU3NUECcKOi HHPOpMaINH, NOITydyaeMOl 13 pa3HbIX HCTOUHHKOB.

TecToBble 3agaHus

TecToBbIe 3agaHug

TecToBbIe 3agaHug

TecToBrle 3agaHusg

TecToBrle 3agaHusg
TecToBbIe 3amanus

TecToBEIC 3aIaHuA
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