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153. MenepanbpHas padouasi mporpaMMa mno ydeOHoMy mnpeamery «®uszmka» (0a30BbIi
YPOBEHB).

153.1. denepanbHas pabodas mporpaMma 1o yaeonomy npeamery «duznkay (0a30BbIl ypOBEHB)
(mpenmetHas obnacth «EcTecTBeHHO-HAayYHBIE TPEIMETHI») (Jlanee COOTBETCTBEHHO — Tporpamma Iio
¢usnke, ¢uU3MKA) BKIIOYACT TOSCHUTENBHYIO 3allUCKy, COJCpKaHUEe OOydeHHs, IIIaHUpyeMbIe
pE3YIbTaThl OCBOCHHS MTPOrPAMMBI 110 (QU3HKE.

153.2. TTosicHuTENbHAS 3aITHCKA.

153.2.1. Tlporpamma 1o ¢us3Mke Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHUsl COCTaBlieHA Ha
OCHOBE TIOJIO)KCHMH W TpeOOBaHW K pe3yiabTaTaM OCBOSHHS Ha 0a30BOM YypPOBHE OCHOBHOM
oOpazoBaTenbHON Tporpammsl, npeacraBieHHEIX B ®I'OC OO0, a Ttaxke ¢ yuérom (demeparbHOMH
paboueil mporpaMMbI BOCIIUTaHUS ¥ KOHIIEIINH MTPENoiaBaHus yaeOHoro npeamera «Pusnkay.

153.2.2. Conepkanne  mporpamMMmbl 1Mo (U3MKEe  HampaBieHO Ha  (OpMHUpOBaHHUE
€CTECTBCHHO-HAyYHOH TIpaMOTHOCTH OOydYalomuXcsi ¥ OpraHW3aluio  u3ydeHHs (u3mku  Ha
JeATeTbHOCTHOW OCHOBE. B mporpamme mo ¢u3mke y4uTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO IpeaMeTa B
peanuzanuu tpedboBanuit OI'OC OO0 K mIaHUpPyeMbIM JTUYHOCTHBIM M METaIpPEIMETHBIM Pe3yIbTaTaM
oOydeHHns, a TaKKe MEXKIPEIMETHBIE CBA3M E€CTECTBEHHO-HAYYHBIX YYEOHBIX INPEAMETOB Ha YPOBHE
OCHOBHOT'O 00ITIETO 00pa30oBaHUs.

153.2.3. TIporpamma 10 u3MKE yCTAHABIMBAET pacrpe/eleHne yIeOHOro MaTepruana 1o rojam
o0yueHus (1o KiaccaMm), IpeiaraeT IpHMEpHYIO ITOCIeA0BATEIbHOCTh H3YUSHUSI TeM, OCHOBAHHYIO Ha
JIOTUKE PAa3BUTHSI MPEIMETHOTO COIEPKAHUS U YUETe BO3PACTHBIX 0COOCHHOCTEH 00YJaIOIIMXCSL.

153.2.4. Ilporpamma 1o ¢usmke pa3paboTaHa C IMETHI0 OKA3aHHUS METOMUYECKOH ITOMOIIH
YUYHTEII0 B CO3JaHUH paboduell mporpaMMBbl IO yueOHOMY ITpEAMETY.

153.2.5. ®uzuka SBASETCA CHCTEMOOOPA3YIOIIMM JUII  €CTECTBEHHO-HAYYHBIX  y4eOHBIX
MPEIMETOB, TIOCKOIIBKY (DPHM3MYECKUE 3aKOHBI JISKAT B OCHOBE IPOIIECCOB U SIBJIICHUH, N3y4aeMbIX XHMHUEH,
Ouonorueit, acTpOHOMHEH 1 (uU3NIecKol reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTHHY
MHpa, NPEIoCTaBisieT HaubOoiee SICHbIe OOpaslbl NMPUMEHEHUS HAYYHOrO METOZa IIO3HAHHs, TO €CTb
crioco0a Moy4YeHUs TOCTOBEPHBIX 3HAHUI O MUE.

153.2.6. OnHa U3 T1aBHBIX 3a1a4 (U3MUYECKOro 00pa3oBaHUs B CTPYKType OOIIero oopa3oBaHuUs
COCTOHUT B (POPMHPOBAHUH €CTECTBEHHO-HAYYHON I'PaMOTHOCTH U MHTEpECca K HayKe Y O0y4atoLIuXCsl.

Uzyuenne ¢u3uku Ha yrayOia€HHOM YpOBHE MpeAnojaraeT OBJaACHHE CIEAYIOIUMHU

KOMIICTCHTHOCTAMM, XapaKTCPUIYIOIUMHU €CTCCTBCHHO-HAYIHYIO 'PaMOTHOCTD!:



HAY4YHO OOBSICHATH SIBJICHHS,

OLICHUBATDH M IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIETOBAHNUS;

HHTEPIPETUPOBATh JaHHBIE W HCIOJb30BATh HAy4YHBIE JOKa3aTeldbCTBA ISl TMONYYEHUS
BBIBOZIOBY.

153.2.7. llenu wu3ydyeHusi GU3MKA HAa YpPOBHE OCHOBHOI'O OOIIET0 OOpa30BaHHUs OMPEICICHBI B
KOHILICTIIIMM TpenojaBaHusi yueOHoro mpeamera «®@usnka» B 00pa30oBaTENbHBIX OpraHU3AIUAX
Poccuiickoit denepaiiny, pealn3yOIX OCHOBHBIE 00111e00pa30BaTebHbIE TPOrPaMMBEI.

153.2.8. Llenu uzy4yeHus: GU3NKH:

npuoOpeTeHne WHTepeca W CTPEeMIICHHS OOYYaloUIMXCsl K Hay4YHOMY HW3YyYEHHIO IPHPOJEI,
pa3BUTHE X MHTEIUIEKTYAIBHBIX 1 TBOPUECKHX CIIOCOOHOCTEN;

pa3BUTHE TPEICTABICHUH O HAYYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE HCCIIEAOBATEIHCKOTO
OTHONICHUS K OKPY>KAIOIIAM SIBICHHSIM;

(hopMHpOBaHUE HAYYHOTO MUPOBO33PEHHSI KaK pe3yIbTaTa U3ydeHUs] OCHOB CTPOCHUS MaTEPHH U
(dyHIaMeHTaIbHBIX 3aKOHOB (DU3UKH;

(dbopMHpOBaHUE TPEACTABICHUNA O PO (U3UKU UL Pa3BUTHUSl JIPYTUX ECTECTBEHHBIX HAYK,
TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE TIPENICTABIICHUH O BO3MOXHBIX chepax Oymymield mpodeccHOoHAIBHON JESITENbHOCTH,
CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K NalbHEHIIIEMY OOYICHHIO B 3TOM HAIIPABJICHUH.

JlocTmkenne 3TUX TeJiel mporpaMMbl 1Mo GU3MKe Ha YPOBHE OCHOBHOI'O OOIETO 0Opa30BaHUS
obecrieunBaercs pelieHeM CIEAYIOIUX 3a1au:

pUOOpeTeHne 3HAHUH O IUCKPETHOM CTPOEHHM BEIIECTBA, O MEXaHUUYECKUX, TEIIOBBIX,
JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

puoOpeTeHne YMEHHUH OIUCHIBaTh U OOBSICHATH (PU3MUECKUE SIBICHHA C MCIOIb30BAHHEM
MOJIy4CHHBIX 3HaHUU;

OCBOGHHE METOJOB PEIICHHs IPOCTEHIINX PAaCUETHBIX 3a4ad C HCIONb30BaHUEM (DU3MUECKHX
MoJieTIel, TBOPYECKHUX U MIPAKTUKO-OPUEHTHPOBAaHHBIX 3a/ay;

pa3BuTHE YMEHMH HaOII0AaTh IPUPOAHBIE SBJICHHUS U BBIIOJIHATH OMBITHI, JaOOpaTOpHBIE paOOTHI
U 3KCTIEPUMEHTAIbHBIE HCCIEAOBAHMS C HCIIOIb30BAHMUEM U3MEPHUTENbHBIX IPHOOPOB;

OCBOEHHE PUEMOB paboTHI ¢ MHpopManuel (PU3NIECKOTO COMEPKAHUs, BKI0Uast HH(OpMaInio
0 COBPEMEHHBIX JOCTHKECHUSIX (DPU3UKH, aHATIN3 U KPUTHUECKOE OLlCHNBaHNE HHPOPMAIIH;

3HAKOMCTBO €O cdepaMu MpodecCHOHANBHON AEATENbHOCTH, CBS3aHHBIMH C (U3HKOH, U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTIKEHUAX (U3MYECKONH HAYKU.

153.2.9. O6wee uucno uacos, pekoMeHOOGAHHBIX 0N UYHEHUA PU3UKU HA OA3080M YPOGHEe, —
238 uacos: ¢ 7 knacce — 68 uacoe (2 uaca ¢ neoenro), ¢ 8 Knacce — 68 uacoe (2 uaca ¢ neoenio), ¢ 9
Knacce — 102 yaca (3 uaca 6 neoenio).

[Ipeanaraemslii B nmporpaMme nmo ¢u3uKe NepeueHb JadopaTOpHBIX PabOT M OMBITOB SBJISIETCS
PEKOMEHIaTEeNbHBIM, YUUTENb JeNaeT BbIOOp MPH MPOBEACHUH JIAOOPATOPHBIX PA0OT U OMBITOB C YYETOM
WHAMBUAYaIBHBIX OCOOGHHOCTEH 00ydalomuXcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHui, MpeaaraeMbIx

B paMKaxX OCHOBHOI'O IOCYJAapCTBCHHOI'O 3K3aMEHa I10 (1)I/I3I/IKC.



153.3. Coznepskanue o0y4eHus B 7 Kiacce.

153.3.1. ®usuka u e€ poib B MO3HAHUK OKPYKAFOIIETO MUPA.

Ouszuka — Hayka o mpupoze. SIBmeHus mpupoabl. Dusznyeckue SBICHUSA: MEXaHUYECKHE,
TEIUIOBEIE, SJICKTPUUECKIE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckne BenmuuuHBL. M3mepenue  Qusnueckux BenuunH. Dusudeckwe  MpUOOPHL.
[Torpemnocts n3Mepenuii MexxayHapoaHasi cucteMa eAMHUL.

Kak ¢u3uka u npyrue ecrecTBeHHBbIE HAYKH HM3Y4aloT MPHUPOAY. EcTecTBeHHO-HAy4YHBIH METOJ
MO3HaHUS: HAONIOJCHUE, IOCTAaHOBKA HAYYHOTO BOMpPOCAa, BBIIBM)KEGHHE THIIOTE3, IKCIIEPUMEHT IO
MPOBEPKE TUIOTe3, 00bsICHEHUE HaOr0aeMoro sBjeHus. Onucanue QU3NUECKUX SBJICHUA C TTOMOIIBIO
Mozene.

153.3.1.1. /lemoHcTpanuu.

MexaHnueckre, TEMIOBbIE, JIEKTPUUECKIE, MArHUTHBIE, CBETOBBIC SIBIICHUSI.

duznueckre npudopsl M MPOIeypa IPSIMbIX H3MEPEHUH aHAIOTOBBIM M IU(QPOBBIM IPUOOPOM.

153.3.1.2. JTaGopaTopHbIe pabOTHI U OIBITHI.

Onpenenenre NeHbI JeNISHNUS MIKAIbl K3MEPUTEFHOTO IPpHOopa.

N3mepenne paccTossHUMN.

Namepenne 00bEMa KUIKOCTH ¥ TBEPIOTO TEIA.

Omnpenenenue pa3MepoB MaJbIX Tell.

W3mepenue TeMiiepaTypbl IPH IOMOLIH KHUIKOCTHOIO TEPMOMETPA U JaTUUKa TEMIIEPATYPBHI.

IIpoBenenue uccienoBaHus MO IMPOBEPKE I'MIIOTE3bl: JAIbHOCTh I0JETA LIapHKa, MYLIEHHOIO
TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIbIIe BHICOTA ITyCKa.

153.3.2. IlepBoHavaibHbIC CBEICHUSA O CTPOCHUH BEIIICCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJbl, UX pa3Mmepbl. OIBITBI, AOKa3bIBAIOIINE IUCKPETHOE
CTPOEHHE BEILECTBA.

JBwxkenne yacTun BemecTsa. CBsI3b CKOPOCTH IBUKEHUS YaCTHUL C TeEMIIEpaTypoi. bpoyHoBCcKoe
IBIDKeHHe, g dy3us. BzaumoneiicTBre yacTull BelecTBa: NPUTSHKEHUE U OTTAJIKUBaHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOCHUE Ta30B, KUIKOCTEH U TBEPABIX (KPUCTATUINYECKHX)
Ten. B3auMocBA3p MeXIy CBOWCTBAMH BEIIECTB B PA3HBIX AarperatHbIX COCTOSIHMSX M HX
ATOMHO-MOJIEKYJISIPHBIM CTpoeHHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUH BOJBI.

153.3.2.1. JlemoHCTpanuu.

HaGmonenrie OpoyHOBCKOTO JTBUKEHUSI.

Hab6monenue nuddysumn.

Habmronenue sBineHmit, 00bACHIIOMMXCS TPUTSDKEHUEM WM OTTAJIKUBAaHHEM YaCTHI BELECTBA.

153.3.2.2. JIabopaTopHbie pabOTHI U OIIBITHI.

OneHka auamerpa aToMa METOIOM PSIIOB (C HCHONb30BaHUEM (oTorpaduii).

OnbITHI 10 HAOJIOAEHHUIO TEIJIOBOTO PACLIMPEHUS Ta30B.

OnbITBI 10 OOHAPYKEHUIO AEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSDKEHHUS.

153.3.3. JIBmKeHNE U B3aUMOJICHCTBHE TEII.

MexaHH4ecKOe ABHOXKEHUE. PaBHOMepHOe U HCPABHOMCPHOC ABMXKCHHUC. CKOpOCTL. Cpe,Z[HFIH



CKOPOCTb ITPH HEPAaBHOMEPHOM JBI>KEHHH. Pacuér myT v BpeMeHU JBUKECHUSL.

SBnenue mHEpUMHU. 3aKOH MHepuuu. B3amMonelcTBHe Tel Kak MPUYMHA W3MEHEHHS] CKOPOCTH
IBUKEHUs Ten. Macca Kak Mepa uHepTHocTH Tena. IlnoTHocts BemiectBa. CBsI3b NIIOTHOCTH C
KOJTMYECTBOM MOJIEKYJI B €AMHUIE 00bEMa BELIeCTBA.

Cuna kak xapakTepucTHKa B3aumojencTBus Ten. Cuma ynpyroctd u 3akoH I'yka. M3mepenue
CIJIBI C TOMOIIBIO JWHAMOMeETpa. SIBlieHHe TATOTeHUS M cuia TsbkecTH. Cuia TsDKECTH Ha JAPYTUX
miaHerax. Bec Tema. HeBecomocts. CrokeHHE CHJ, HalpaBlIE€HHBIX IO OJHOW TpPSMOH.
PaBnopeiicTBytomas cun. Cuna TpeHus. TpeHue CKOJIBKEHUS U TpeHHe MOKod. TpeHre B IMpHUpoae U
TEXHUKE.

153.3.3.1. JlemoHcTpanum.

HabnroneHre MexaHMUECKOTO IBUXKEHHUS Tema.

UzmepeHne cKOpOCTH MPSIMOIMHEHHOTO IBUKECHUSL.

HaoGuroieHue siBjicHHsI HHEPIIHH.

HaGuroienrie n3aMeHeHus1 CKOPOCTH MPH B3aUMOJIEHCTBHH TEIL.

CpaBHEeHHE MacC 10 B3aUMOEHCTBHUIO TeJl.

CrnoxxeHne CHII, HaPaBJIEHHBIX TI0 OJHON TPSIMOM.

153.3.3.2. JIabGopaTopHbIe pabOThI U OIBITHI.

OmnpeneneHye CKOPOCTH PABHOMEPHOIO JABWXKEHHsA (LIapuka B OKMIKOCTH, MOJAENH
AJIEKTPUUIECKOT0 aBTOMOOMJIS M TaK Jajiee).

Omnpenenenue cpenHeil CKOPOCTH CKOJNBXEHUS OpycKa WM IIapyuKa 110 HAKIIOHHOM IIJIOCKOCTH.

Omnpenenenue IIOTHOCTH TBEPOTO TEA.

OmBITE, JCMOHCTPHUPYIOMIKE 3aBHCHUMOCTh pacTsDKCHHs  (medopMamwu) TPYKHAHBI  OT
MPUIIOKEHHOM CHIIBI.

OmnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIbI TPEHUS CKOJIBXKEHHUS OT Beca Tela M Xapakrepa
COIPUKACAIOIIUXCS TIOBEPXHOCTEH.

153.3.4. JaBnenue TBEPABIX TEI, JKUIKOCTEH U Ta30B.

Hasnenne. CrmocoObl yMEHBIIEHWS W yBEIWUYEHWs aBieHus. JlaBmeHwe raza. 3aBHCHMOCTH
JaBJieHHA rasza or oObéma, TemmepaTypbl. llepenaua naBieHMs TBEPOBIMH TeNaMM, KUIKOCTSIMH H
razamu. 3akoH Ilackans. IIHeBMaTHueckue MaliuMHbl. 3aBUCUMOCTb JABICHUS XUIKOCTH OT TIIyOWHBI.
IMuppocrarnueckwnii mapamokc. Coobmratommecs: cocynbl. [ mapapimmyeckne MexaHu3MEI.

Atmochepa 3emnn u atMocepHoe naBienne. [[puauHbl CylecTBOBaHMs BO3AYITHOW 000I0YKA
3emmu. OmnbiT Toppuuennu. H3mepenne aTtMmocepHOro HaBiieHHA. 3aBUCHMOCTh aTMOC(HEPHOro
JaBJICHHUS OT BBICOTHI HaJl ypoBHEM Mops. IIpubops! 11 n3mepeHus atMochepHOro AaBIeHusl.

JelicTBre )KUIKOCTH U ra3a Ha MOTrpyKEHHOE B HUX TeNo. BrlTankuparomas (apxuMenosa) cuia.
3akoH Apxumena. [InaBanue ten. Bo3nyxomnaBanue.

153.3.4.1. JlemoHCTpanuu.

3aBHCUMOCTD JaBJICHHS T'a3a OT TEMIIEPATYPHI.

[lepenava naBneHus )KUAKOCTBIO U TA30M.

CooOlmaronmecs Cocypl.



I'mppasinnueckuil mpecc.

[IposiBnenue aericTBUS aTMOC(HEPHOTO IaBICHHUS.

3aBUCHMOCTh BBITAJIKUBAIONICH CHJIBI OT 00BEMa MOrpYKEHHOW YacTH Tella U IUIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BHITAJIKMBAIOLIEN CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus Tel: IUIaBaHHWE WM TOTPYKEHHE TET B 3aBHUCHUMOCTH OT COOTHOIICHUS
IJIOTHOCTEH Teja U KUIKOCTH.

153.3.4.2. JlabopaTopHbIe pabOTHI U OIBITHI.

HccnenoBanne 3aBUCHMOCTH Beca Tella B BOJIC OT 00bEMa MOrpyKEHHON B KUKOCTh YaCTH TeJja.

OrnpeneneHne BHITAIKHBAIONIEH CHIIBI, IEHCTBYIONIEH Ha TEI0, MOTPYKEHHOE B )KUIKOCTb.

IIpoBepka HE3aBHCMMOCTH BBITAIKMBAIOUIEN CHUIIbI, JEUCTBYIOUIEH Ha TEIO B JKUJAKOCTH, OT
MacCHI Teja.

ONBITBEL, JEMOHCTPHUPYIOIINE 3aBHCHMOCTh BBITAIKUBAIONIEH CHIIBI, JEHCTBYIOIICH Ha TENO B
KUIKOCTH, OT 00bEMa MOTPYKEHHON B KUIKOCTh YaCTH TENNA M OT IUNIOTHOCTH KUIKOCTH.

KoHcTpynpoBanue apeoMmerpa WM  KOHCTPYMPOBAaHWUE JIOOKM W OmpeAenieHue e
rpy3010{bEMHOCTH.

153.3.5. Pabota 1 MOIIHOCTb. DHEPTHSI.

Mexanundeckas pabora. MOIIHOCTS.

[IpocTele MexaHW3MBI: pbIYar, OJOK, HAKJIOHHAs IUTOCKOCTh. lIpaBmiio paBHOBEcHS phIuara.
[IpuMeHenue mpaBmila paBHOBECHs phlyara K OJIOKY. «30I0TOE MpaBmiio» Mexanukd. KoadduimeHT
nonie3Horo neiicteus (nanee — KI1J]) mpocteix Mmexanu3moB. [IpocThie MeXaHU3MBI B OBITY M TEXHUKE.

Mexanunueckas sHeprus. Kunernueckas u noreHiuanbHas sHeprus. IIpeBpaluenue oqHOro Buja
MeXaHW4YeCKOW PHEPTUH B APYTOi. 3aKOH COXpaHEHHS YHEPTHH B MEXaHUKE.

153.3.5.1. JlemoHcTpanuu.

[IpuMepsl TPOCTHIX MEXAHU3MOB.

153.3.5.2. JlabopaTopHbie pabOThI K OIBITHL

Onpenenenrie pabOTHl CHIIBI TPEHUS NPU PABHOMEPHOM JIBM)KEHHWH Tela IO TOPHU30HTAIBHOU
MIOBEPXHOCTH.

HccnenoBanue ycioBUid paBHOBECHS pblyara.

M3mepenne K1/ HaKIOHHOM MIIOCKOCTH.

N3yuyenune 3akoHa COXpaHEHUSI MEXaHUYECKON SHEPrUu.

153.4. Conep>xanue o0y4eHus B 8 Kiacce.

153.4.1. TemnoBbIe ABICHMUS.

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOH TEOpuU CTpoeHus: BewiecTBa. Macca u
pasMeppl  aTOMOB M MOJIEKYIL. OnbITel,  MNOATBEPXKAAIOUIME  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPHUU.

Mogenn TBEPAOro, >XKHUIKOTO M Ta3000pa3HOro COCTOSHHM BemlecTBa. Kpucrammueckue u
amopdubie Tena. OOBSCHEHHE CBOWCTB Tra3oB, JKUAKOCTEW W TBEPIBIX TEl HAa OCHOBE IOJOXKEHUU

MOJ'ICKy.TIHpHO-KI/IHCTI/ILIGCKOI\/’I TCOpPUHU. CMaunBaHue u KallWJUIAPHBIC ABJICHUS. TemnoBoe pacmpeHuc 1u



cKaTue.

Temnepatypa. CBs3b TeMIlepaTyphl CO CKOPOCTBIO TEILJIOBOTO NBIKEHUS 4YaCTHIl. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHUs BHYTPCHHEW JHEPTUU: TeIIonepe/aya W COBEpIICHHE paOoThl. Buipl
TEIUIONEePEAaun: TEIIONPOBOTHOCTD, KOHBEKIUS, U3TyUYEHHUE.

KomuuecTBo TemmoTel. YenbHas TEIUIOEMKOCTh  BEIECTBA. 1EIUIOOOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIioBoro Oamanca. [lnaBjieHue ¥ OTBEpJECBaHUE KPUCTAJUIMUCCKUX BEIISCTB.
VYnenwHas Teruiotra tuiaBieHus. [lapooOpa3zoBanue u koHjeHcanus. Mcmapenuwe. Kunenue. VY aenbHas
TEIUIOTa Mapoo0pa3oBaHusl. 3aBUCUMOCTh TEMITEPATYPhl KUITICHHS OT aTMOC(EPHOro JTaBJICHUS.

Bnaxunocts Bo3yxa.

DHeprust TOIUINBA. Y IeTbHAS TEIIOTa CTOPAHMUSL.

[punmummner padotsl Ternosix apurateneit KITJI teroBoro apuratens. TeraoBble BUTATENNd U
3aIUTa OKPYKAIOIIEH CPEITBI.

3akoH COXpaHCHUA U NPCBPALICHUS SHEPTrUU B TCIIJIOBBIX MPOIECCaX.

153.4.1.1. JlemoHCTpaIUH.

HaGuroieHre 6poOyHOBCKOIO JBHIKECHUS.

HaGmonenue quddysumn.

Habmronenne siBiIeHU CMaYUBaHKS W KaMILISIPHBIX SIBIICHUM.

HaGuroienvie TemmoBoro pacuIupeHust Teim.

W3meHenne naBieHns ra3a npu U3MEHEHHH 00bEMa M HarpeBaHUH WA OXJIKICHUH.

[IpaBua u3MepeHus: TeMIepaTypsl.

Bugsl Termionepenaymn.

OxJTaxIeHUE TPU COBEPITICHIH PabOTEHI.

HarpeBanue npu coepiiieHnr paboThl BHEITHAMHE CHJIAMH.

CpaBHeHHE TEITOEMKOCTEH Pa3IMYHBIX BEIECTB.

Habmonenmne kumeHusI.

HaGumroienrie mocTostHCTBA TEMIIEpaTyphl TIPH TTaBIICHHH.

Mogenu TenjaoBbIX JBUTaTEICH.

153.4.1.2. JlabopaTopHbIie pabOTHI U OIIBITHI.

OnBITHI 110 OOHAPYKEHUIO JEHCTBHSI CHUJI MOJIEKYIIIPHOTO TIPUTSDKSHHSL.

OMNBITHI 11O BRIPAIIMBAHIIO KPHUCTAIIIOB TTOBAPEHHOM COJIH UJIH caxapa.

OnBITH 110 HAOITIOISHHTO TETUIOBOTO PACIIUPEHUS T'a30B, )KUIKOCTEH M TBEPABIX TEI.

Onpenenenrie qaBiIeHUs BO3AyXa B OaJIOHE IITTPHIIA.

OnBITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh JIABJICHUS BO3[yXa OT €ro 00bEMa W HarpeBaHWs WIIH
OXJTXKIICHUS.

[IpoBepka rumoTe3bl TUHEWHOW 3aBUCHMOCTH JUTMHBI CTOJIOMKA JKUIKOCTH B TEPMOMETPHYECKON
TPYOKe OT TeMITepaTyphl.

HaGmonenne m3MeHeHUs BHYTPEHHEH 3HEPTUU Tella B pe3yibTaTe TEIUIonepenadyd u padboThl
BHEILIHUX CHIL

HCCJ’IC}:{OB&HHG SIBJICHUS TEILIOOOMEHA nopu CMCIIMBAHUN XOHOHHOﬁ nr opﬂqei/'l BOJEI.



Omnpenenenrie KOTMYECTBA TEMJIOTHI, MOAYYEHHOrO BOAOM MpU TEIUIOOOMEHE C HarpeTbiM
METAJUTMYECKUM IHITHHAPOM.

Omnpenenenne yaenbHON TEIUIOEMKOCTH BEIECTBA.

HUccnenoBanue nporecca UCIapeHHUsL.

Onpeznenenrie OTHOCUTEIHHON BIaXKHOCTH BO3/1yXa.

Onpeznenenvie yaAeabHON TEMIOTHI MJIaBICHUS JIb/A.

153.4.2. DnekTpudecKkrie U MarHUTHBIE SIBJICHHSL.

Onekrpuzanus Ten. J[Ba poja dIIEKTPUUECKHX 3apsioB. B3ammoneiicTBue 3apspKEHHBIX Tedl.
3akon KyrnoHa (3aBUCMMOCTh CHJIBI B3aUMOEWCTBUS 3apsDKEHHBIX T OT BEIHMYMHBI 3apsfoB H
PACCTOSTHUS MEXIY TellaMu).

Onekrpuyeckoe mone. HampskEHHOCTh ANEKTPUYECKOro NOois. [IpUHIMI  CyNepro3UINH
JEKTPUYECKUX T0JIel (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpudueckux 3apsaoB. DJIEMEHTApHBIN dnekTpudeckuil 3apsa. CTtpoeHue artoma.
[TpoBOAHUKH W TUDNEKTPUKH. 3aKOH COXPAHEHUS SJIEKTPHUECKOTO 3apsijia.

DneKkTpuyeckuil TOK. Y CIIOBUS CYIIECTBOBAHHS JIEKTPHUECKOTO TOKA. MICTOYHUKH TTOCTOSTHHOTO
ToKa. JISHCTBUS DJIEKTPUUECKOrO TOKa (TEIUIOBOE, XWMHUYECKOE, MATHUTHOE). DJEKTPUIECKUN TOK B
KHUJIKOCTSIX U Ta3ax.

Onextpudeckas menb. Cuina Toka. DIeKTpuieckoe Hampspkerue. COnpoTHUBIEHHE IMPOBOIHUKA.
VYaensHOe compoTuBIeHHE BemiecTBa. 3akoH Owma st ydactka wnenu. llocrmemoBarenpHoe W
napauieIbHOe COeMHEHNE TIPOBOJHUKOB.

Pabota m MomtHOCTE dyeKTpHUecKoro Toka. 3akoH [koyms—JIeHra. DieKTpudecKue Mermu u
MOTPEOUTENN AIEKTPUIECKON dHepTun B ObITy. KOopoTKoe 3aMbIkaHue.

ITocrosiHHBIE MarHuTHL. B3auMoaelCcTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe nosie. Marautoe
rmoyie 3eMJIM M €ro 3HadeHue I Jku3Hu Ha 3emuie. OmbIT Dpcrena. MarHUTHOE TTOJIE€ JIEKTPHYECK OT'0
ToKa. [IprMeHeHre AIeKTPOMarHuTOB B TeXHUKE. JleicTBME MarHWTHOTO TOJS Ha TPOBOAHHUK C TOKOM.
DJeKTponBUTATENh TTOCTOSHHOTO TOKA. VCIomp30BaHMe AIIEKTPOBUTATENEH B TEXHUIECKUX YCTPOHCTBaxX
Y Ha TPAHCIIOPTE.

Omnbitel @apages. SpneHue snekTpoMarauTHod uHAykuuu. [IpaBuio JleHuna. DnekTporenepaTop.
Crioco0bl TIOMYYEeHHS DJIEKTPUYECKON JHEPTruu. ODIEKTPOCTAHIIMM Ha BO300HOBISIEMBIX HCTOYHHUKAX
SHEPTHH.

153.4.2.1. leMOHCTpaLuu.

DnexTpu3anus Ted.

JIBa pona aIIeKTpUUYecKrX 3apsA0B U B3aUMOJIEHCTBHE 3apsKEHHBIX Tell.

VY CTpoiicTBO U IEMUCTBHE JIEKTPOCKONA.

DnexTpocTaTndecKasi HHTyKIIHsL.

3aKOH COXpaHEHUS HIIEKTPUUECKUX 3aPSIOB.

[IpoBOHVKH U AUANEKTPHUKH.

MogenupoBaHue CUIIOBBIX JUHHUH IEKTPUUECKOrO OIS

MCTOYHNKH ITOCTOSHHOI'O TOKA.



JlelcTBUS 3IEKTPUUECKOr O TOKA.

ONEeKTPUYECKUM TOK B )KMJIKOCTH.

I"a3oBblii pa3psa.

N3mepenne cuitbl TOKa aMIIEpMETPOM.

N3mepenue 1eKTprHuecKoro HanpsHKeHUs. BOIBTMETPOM.

PeocraT 1 Mara3suH conpoTUBIIEHUN.

B3aumonelicTBue MOCTOSTHHBIX MAarHUTOB.

MonenupoBaHre HEBO3MOXXHOCTH pa3fieieHUs MOI0COB MarHUTa.

MopenupoBaHre MarHUTHBIX MTOJIEH TTOCTOSHHBIX MarHUTOB.

OmnsIT Opcrena.

MaruuTtHoe Toje ToKa. DIEeKTPOMarHuT.

JelicTBue MarHUTHOrO MOJIS1 HAa IPOBOJAHUK C TOKOM.

OJeKTpOoABUTaTENb TTOCTOSHHOTO TOKA.

Hccnenosanne SBiIEHNS 3IEKTPOMArHUTHOW WHIYKIINH.

OnsbiTer Dapanes.

3aBUCHMOCTH HaITPaBJIEHUS! HHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHHSI.

DJeKTporeHepaTop MOCTOSHHOTO TOKA.

153.4.2.2. JlabopaTopHbie pabOThI U OIBITHL

OnbITHI 110 HAOTIOGHUTO YIIEKTPU3ANNHI T HHIYKIIHNEW U IIPU COMPUKOCHOBEHHUH.

HccnenoBanne nefCTBUS DIIEKTPUYECKOTO MOJISI HA IPOBOAHHUKH M JTUDJIEKTPUKH.

Coopka 1 mpoBepka pabOTHI MIEKTPUIECKON IEIH MTOCTOSHHOTO TOKA.

W3mepenne u peryinmpoBaHue CHITBI TOKA.

W3mepenne u perynmpoBaHue HAIPSKEHIS.

HccrnenoBanne 3aBHCHMOCTH CHIIBI TOKa, HWAYIIETO0 dYepe3 pEe3nCTOp, OT COMPOTHUBICHHS
pe3UCTOpa U HANPSKEHHS HAa PE3UCTOPE.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JJIEKTPUYECKOTO COMPOTUBIICHHS MMPOBOJHUKA OT €ro
JUTAHBI, TUTOIIAJIH TTOTIEPEYHOr0 CEYeHUS U MaTepraa.

[IpoBepka mpaBWia CIIOKEHUS HAMPSHDKEHUH TIPH  TIOCIENOBATEIHPHOM COEAWHEHUH IBYX
PE3UCTOPOB.

[IpoBepka mpaBuia U CHITBI TOKA TP MapaIeTbHOM COSMHEHNN PE3UCTOPOB.

Omnpenenenrie padbOTHI AMEKTPHUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

Onpeznenenrie MOITHOCTH AJIEKTPHYECKOTO TOKA, BBIENSIEMON HA PE3UCTOPE.

UccnenoBanne 3aBUCHMOCTH CHITBI TOKA, MYIIETO Yepe3 JIAMIIOUKY, OT HalpsDKEHUsS Ha HEw.

Onpenenenue KI1J] HarpeBaTens.

HccnenoBanre MarHNTHOTO B3aMOJICHCTBYS IIOCTOSTHHBIX MarHUTOB.

W3ydenne MarHuTHOTO OIS IOCTOSTHHBIX MAarHUTOB TIPH X O0BETMHEHUH U Pa3JIeTICHHH.

UccnenoBanne nefiCTBUSA 3JIEKTPUUYECKOTO TOKA HA MAaTHUTHYIO CTPENKY.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHMOCTb CHIIBI B3aUMOJAEHCTBHUS KaTYIIKH ¢ TOKOM M MarHuTa

OT CWJIbI TOKA U HAIIPaBJICHUS TOKA B KaTYIIIKCE.



N3ydenue neficTBUSA MarHUTHOT'O OIS HA TPOBOJHUK C TOKOM.

KoncrpynpoBanue 1 n3ydeHue paboThl JIEKTPOJBUTATES.

Namepenne KI1/] anexTponBuraTensHON yCTaHOBKH.

OnbITHl MO WCCIIEOBAHUIO SBJICHUS 3JEKTPOMAarHUTHOW MHIYKLMU: MCCIEOBaHUE W3MEHEHHM
3HAYEHMs U HaNpaBJIeHNUs HHAYKIMOHHOIO TOKa.

153.5. Coznepsxanue o0y4eHus B 9 kiacce.

153.5.1. MexaHu4ecKHe SBJICHHSI.

Mexannyeckoe aABmkeHue. MatepuanbHas Touka. Cucrema orcdyéra. OTHOCHUTETBHOCTD
MEXaHMYECKOTO JIBMKEHUA. PaBHOMEpPHOE NpsIMOJIMHENHOE JBUKEeHHE. HepaBHOMEpHOE NPsIMOJIMHENHOE
nBukenre. CpeHsist 1 MTHOBEHHAs! CKOPOCTh Tejla P HEPAaBHOMEPHOM JIBHIKEHHH.

Yckopenue. PaBHOyckopeHHOe mpsMoiuHElHOe BwkeHue. CBoOomHoe mageHue. ONbIThI
lNanmunes.

PaBHOMepHOE JBMKEHHUE 110 OKpYXHOCTH. [lepron u yactora obOpaieHus. JluneliHas u yrioBas
ckopoctu. LleHTpocTpeMuTensHOe YCKOPEHHE.

IlepBriii 3axkoH Herorona. Bropoit 3axkoH Herorona. Tperuwit 3axkoH Herorona. IlpumHuumn
CYTEPIIO3UIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuima TpeHHS: CIa TPSHHsI CKOJBKEHUS, CHJIa TPEHHUS ITOKOS,
JIpyrue BUIbl TPEHHUS.

Cuna TsDKeCTH M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpeHHe cBOOOmHOro maneHws. [[BmkeHue
maneT Bokpyr Conana. IlepBas kocMudeckasi cKoOpocTs. HeBeCOMOCTh U TIeperpy3KH.

PaBHOBecHe MatepuanbHONW TOYKH. AOCOMIOTHO TBEpIOE Tenmo. PaBHOBecwme TBEPIOTO Tenma C
3aKpeIIEHHON OChIO BpalieHus. MoMeHT cuiibl. LIeHTp TsokecTH.

Nmmynec Tema. M3meHenwme wummynsca. Mmmymbe cuipl. 3aKOoH COXpaHEHHS HWMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexanndeckas paboTa M MOITHOCTh. PaboTa cui TsbkecTH, ynpyroctu, TpeHus. CBsi3b DHEPTUU U
pabotsl. [loTennanpHas SHEPTUS TeNa, MOIHATOr0 HAJl TOBEPXHOCTHIO 3eMin. [loTeHnanbHas sHepris
ckatod mnpyxkuHbl. KuHetnueckas sHeprusi. TeopemMa O KHUHETUYECKOM 3HEPruu. 3aKOH COXPAHEHHUS
MEXaHUYECKOU SHEPTUH.

153.5.1.1. JlemoHcTpanuu.

HaGmoenrie MexaHHYeCKOro ABMXKEHUS TeJla OTHOCHUTEIBHO Pa3HBIX TEIT OTCUETA.

CpaBHEHHE MyTEH U TPAEKTOPUN NBHXKEHUSI OAHOIO U TOrO K€ Tela OTHOCUTEIBHO PA3HBIX TENl
orcuéra.

M3mepeHne ckopocTy U yCKOPEHUS MPSMOIIMHEUHOIO ABUKEHUSL.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOT'O IBHXKEHUS.

HaGumroienne nBmkeHus Tena 1Mo OKPY>KHOCTH.

HaGmonenrie MexaHWYeCcKUX SIBJICHWH, MPOMCXOmANnX B cucteMe orcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBM)KEHUU OTHOCHTEIBHO KaOMHEeTa (hU3HKH.

3aBUCHMOCTh YCKOPEHHMSI TENA OT MacChl TeNa U ICHCTBYIOIIENH HA HETO CUIIBI.

Ha6J’IIO}1€HI/IC paBCHCTBA CUJI IPpH B3aHMOﬂeﬁCTBHH TCI.



N3menenne Beca Tena Npu yCKOPEHHOM JBH)KEHUU.

[lepenava nMmysnabca Npu B3aUMOAEHCTBUU TeI.

[IpeoOpa3oBanust SHEPTUH MTPU B3aUMOACHCTBUY TE.

CoxpaHeHHe UMITyJbca MPU HEYIIPYTOM B3aUMOJIEHCTBUH.

CoxpaHeHre UMITyJbca MpHU a0CONIOTHO YIIPYTOM B3aUMOJIEHCTBUU.

HaGuroieHre peakTHBHOTO JIBHIKCHHUSL.

CoxpaHeHHe MEXaHUYECKOW YHEPTUH ITPH CBOOOTHOM Ta/ICHHH.

CoxpaHeHre MEXaHUYEeCKOH HEPTUH NMPHU IBWKEHHUHU Tefla Mo IeUCTBUEM NPYKUHBI.

153.5.1.2. JlaGopaTopHbIe pabOTHI U OIBITHI.

KonctpynpoBanue TpakTta A pa3roHa W JalbHEHIIEro paBHOMEPHOTO JABIKEHUS IIapUKa WIH
TENEeXKKH.

Onpenenennie cpenHeil CKOPOCTH CKOMBXKEHHUsSI OpycKa WM JBMD)KEHHUS IIapHKa MO0 HAKIOHHOM
MIJIOCKOCTH.

Onpeznenenrie yCKOPEHHs Tea MPU PaBHOYCKOPEHHOM JBIKEHUH 110 HAKIIOHHOM TTOCKOCTH.

HccnenoBanne 3aBUCHMOCTH ITyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM ABM)KEHUH 0€3 HadaIbHOU
CKOpOCTH.

[IpoBepka THIOTE3BI: €CIM MPH PABHOYCKOPEHHOM BIDKEHUH 0€3 HadaJbHOW CKOPOCTH ITyTH
OTHOCSITCA KaK PsiJi HEUETHBIX YHCEIl, TO COOTBETCTBYIOLIME IPOMEXYTKH BPEMEHH OIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT CUJIBI HOPMAJIbHOTO IABJICHUS.

Omnpenencare KO3PGUITMECHTA TPEHUS CKOTBKCHHUS.

Omnpenenenue KECTKOCTH MPYKUHBL.

Ompenenenne pabOTHI CHIBI TPEHUS NPH PAaBHOMEPHOM ABMKEHHH Tella MO TOPH30HTAIBHOM
IIOBEPXHOCTH.

Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH IIPU MOABEME IPy3a C HCIIOIb30BAHUEM HEIOIBUKHOIO U
MIOJBM>KHOTO OJIOKOB.

W3yuenne 3akoHa COXpaHEHHsI SHEPTUU.

153.5.2. Mexanuueckue KoaeOaHus U BOIHBI.

KonebarensHoe nBmkenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHWW: TIEPHUON, YacTOTa,
aMIUIMTyaa. MaTeMaTH4ecKuii W TPYKUHHBIA MasTHUKHU. |IpeBpaieHne sHepruu mpu KoiedaTeahrHOM
JBYDKEHHH.

3artyxaromue KkoneOaHusa. BreiHyxkneHHble KonmebaHus. Pesonanc. MexaHndeckne BOJHBL
CpoiictBa MexaHn4eckux BoJiH. IlpomonbHble W momepeyHble BOMHBL JlIMHA BOJHBI U CKOPOCThH €€
pacnpoctpaneHus. MexaHn4YecKue BOJIHBI B TBEPIOM Tejle, CeHCMUYECKHE BOJHBI.

3ByK. I'poMKOCTb 3ByKa 1 BbicoTa ToHa. OTpaskeHue 3Byka. lH(pa3ByK U yabTpa3ByK.

153.5.2.1. JlemoHcTpanuu.

Habmronenue konebaHmit Ten Mo AEHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.

Habnronenue xonebaHuii rpy3a Ha HUTH U Ha TIPYKHUHE.

Habmronenue BeIHYKI€HHBIX KOJleOaHUH U pe30HaHca.

PaCHpOCTpaHeHI/Ie MMPOAOJIbHBIX U IMMONCPCUYHBIX BOJIH (Ha MOZ[eJ'II/I).



Habnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKUH pe30HaHC.

153.5.2.2. JlabopaTopHbie paObOTHI U OIBITHI.

Omnpenenenre 4acTOTHl M epUoa KoIeOaHNH MaTeMaTHIECKOr0 MasgTHHUKA.

Omnpenenenre 4acTOTHl M MEepUoa KoIeOaHU! MPYKUHHOTO MasTHUKA

HUccnenoBanne 3aBUCUMOCTH TIEpHO/a KOJIeOaHU MOIBEIICHHOTO K HUTH TPy3a OT JJIMHBI HUTH.

HUccnenoBanue 3aBUCUMOCTH TIEpHoOa KoJeOaHU MPYKWHHOTO MasiTHUKA OT MacChl rpy3a.

[IpoBepka HE3aBHCUMOCTH TIepHoAa KoJeOaHHid Tpy3a, MOIBEIICHHOTO K HUTH, OT Macchl rpys3a.

OnbITHI, JEMOHCTPUPYIOUIHE 3aBUCHMOCTh IepHoja KojeOaHWUN NPYKMHHOTO MasTHHKAa OT
MaccChl Ipy3a 1 KECTKOCTH MPYKUHBL

Nsmepenne yckopeHus cBOOOIHOrO MaJeHuU .

153.5.3. DneKTpoMarauTHOE MOJIe U AIIEKTPOMArHUTHBIEC BOJTHBI.

ONeKTpOMarHuTHOE Toie. ODJIeKTPOMarHuTHbIe BOJMHBL. (CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIxana 37eKTpOMarHUTHBIX BOJH. Mcrionp30BaHre 37IEKTPOMArHUTHBIX BOJH IS COTOBOM CBSI3H.

DnexkTpoMarHuTHas mpupozaa ceera. CKOpOCTh CBeTa. BOTHOBBIE CBOWCTBA CBETA.

153.5.3.1. JlemoHcTpanum.

CBoiicTBa 37I€KTPOMAarHUTHBIX BOJTH.

BonHoBbIE CBOMCTBA CBETA.

153.5.3.2. JlabopaTopHbie pabOThI U OIBITHL

N3ydenne CBONCTB 3JIEKTPOMArHATHBIX BOJH C TOMOIIBbI0 MOOMIIBHOTO TeledoHa.

153.5.4. CBeroBble SBICHUSI.

JlyueBas momens cBeta. Microunuku cBera. [IpsmonuHeitHOE pacripocTpaHeHHEe CBeTa. 3aTMEHUS
Comnna u JIyner. Otpaxenne cBeta. [Imockoe 3epkano. 3aKOH OTpakeHUs CBETA.

[Ipenomnenne cBera. 3akoH mpermoMieHHsl cBera. I[lomHOe BHYTpeHHee OTpa)KeHHE CBeTa.
Hcnonp3oBaHue MOTHOTO BHYTPEHHETO OTPAKEHHUS B ONITUYECKAX CBETOBOJAX.

Jluaza. Xox mydeit B mma3ze. OnTudeckas cucreMa (oroammapara, MHKPOCKOIIa M TEIECKOra.
I'ma3 kak onTudeckas cucremMa. bim3opykocTs U 1aTbHO30PKOCTb.

Paznoxenme Oemoro cBera B cmektp. OnbiTel HproroHa. CloxeHWE CHEKTpajbHBIX I[BETOB.
Hucnepcus cBera.

153.5.4.1. JlemoHcTpanuu.

[IpsiMonuHelHOE pacipocTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomyuenmne n300paxxeHU B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenwne cBera.

OnTHu4ecKuii CBETOBO/I.

Xon tydeii B coOMparomen JrH3e.

XoJ 1ydell B paccenBaroIlen JTUH3E.

[Nony4enue n300pa>keHUi C TOMOIIBIO JTMH3.

HpI/IHLII/IH Z[eﬁCTBHSI (I)OToannapaTa, MHMKPOCKOIIa U TCIICCKOIIA.



Mopnens rinasa.

Pasnoxenue 6enoro ceera B CIIEKTP.

[ony4enue Genoro cpera NpH CIOKEHUH CBETA Pa3HBIX LIBETOB.

153.5.4.2. JlabopaTopHbie paObOTHI U OIBITHI.

Hccnenosanne 3aBUCHMOCTH yIJIa OTPasKEHUS CBETOBOTO JIy4a OT yrja MaJIeHHs.

UzyueHne xapakTepuCTHK H300pakeHNsI IPEIMETa B TUNIOCKOM 3epKalle.

HccnenoBanue 3aBUCUMOCTH yIjla MPETOMIIEHUSI CBETOBOI'O Jyda OT yIja MajJeHUs Ha TpaHHle
«BO3TYX—CTEKJIION.

[TonyueHune U300pa*keHUN ¢ TOMOIILIO COOMPAIOIIICH JTHH3BL.

Onpenenenre (OKYCHOTO PAaCCTOSTHUS M OIITUYECKON CHJIBI COOMparoieit INH3HI.

OMBITHI 10 Pa3IOKEHNIO OENOro CBETa B CHEKTP.

OMBITEI IO BOCIIPUATHIO IBETA ITPEAMETOB IIPU UX HElGJ'IIO)Z[GHI/II/I 4e€pe3 IBETOBLIC (1)I/IJ'II)TpI)I.

153.5.5. KBaHTOBBIC ABICHMSL.

Onwitel Pezepdopna m mmanerapHass mozaens atoma. Mopens atoma bopa. HMcmyckanme u
HOTJIoNIeHU e cBeTa aToMOM. KBaHThI. JIMHEeHYaThIe CIIEKTPBI.

PannoaktuBHOCTB. Asb(a-, Oera- U ramMa-usnydeHus. CTpoeHrne aToMHOro sjpa. HykimonHas
MOJIENb aTOMHOTO sijipa. M3oronsl. PaguoaktuBHble npeBpaiienus. [lepuon nonypacnajga aTOMHBIX AJIEp.

SAnepHble peakuuu. 3aKOHBI COXPaHEHHs 3apslOBOIO M MacCOBOIO YMCEN. ODHEPrus CBs3U
aToMHBIX saep. CBs3b Macchl M 3Hepruu. Peakuuu cuHTe3a u paeneHust anep. VICTOUHUKH 3HEpruu
ConHiia u 3BE37.

Snepnas sHepreruka. JIedcTBUS paJMOaKTUBHBIX U3IYYEHUN HaA )KUBBIE OPTaHU3MBbI.

153.5.5.1. JlemoHcTpanuu.

CriexTpsl U3Iy4€HHsI U TOTJIOMIEHHS.

CriexTps! pa3Iu4HbIX Ia30B.

CrexTp Bogopona.

Hab6monenmne TpekoB B kamepe Buibcona.

Pabora cuérdarka HOHM3UPYIOMNX H3ITYISHHH.

Peructpanus nzmydeHust IpUpOAHbIX MUHEPAIOB U HPOAYKTOB.

153.5.5.2. JlabopatopHbie pabOTHI U OIIBITHI.

Habnronenue CrijiomHbIX ¥ IMHEHYATHIX CIIEKTPOB U3ITyYCHUSI.

HccnenoBanne TpekoB: N3MepeHNE SHEPTUU YaCTHIIBI TI0 TOPMO3HOMY IyTH (110 hoTorpadusim).

Uzmepenne paguoakTUBHOrO (hoHa.

153.5.6. IToBTOpHTENHHO-0000IIAOIINIT MOIYIIb.

[ToBTOpHuTENBEHO-0000IIAIOIIMK  MOLYAb NpPEAHAa3HAYEH Ui CUCTeMaTH3aldu M 0000LIeHus
MPEAMETHOIO COAEPKaHUSI M ONbITa JEATENbHOCTH, NPHOOPETEHHOrO0 NpH HM3YyYeHHWH BCEro Kypca
¢u3nKn, a TaKKe I TOArOTOBKM K OCHOBHOMY TIOCYAapCTBEHHOMY O3K3aMEHY MO (U3MKe s
00y4aromxcsi, BHIOPaBIIMX 3TOT YU€OHBINA MPEAMET.

[Ipn m3ydeHnn TAHHOTO MOMYJS PEATHU3YIOTCS U CHUCTEMATHU3UPYIOTCS BUIBI JEATENBHOCTH, Ha

OCHOBC KOTOPBIX obecneunBaercs AOCTHMIXKCHUEC TMPCAMCTHBIX W MCTAIPCAMCTHBIX IUIAHUPYCMbBIX



pe3yabTaTOB O0YYCHUS, OPMHUPYETCS €CTECTBEHHO-HAy4YHAs IPaMOTHOCTh. OCBOCHUE HAYYHBIX METOJIOB
WCCIIC/IOBAHMS SIBJICHUN MPUPOJBLI U TEXHUKH, OBJIAJCHUC YMCHHSIMH OOBSICHATH (DU3NYESCKUE SIBICHUS,
MPUMEHSIS MTOJTyYeHHBIE 3HAHUS, PellaTh 3a1a4¥, B TOM YHCJIC KAUECTBEHHBIC U SKCIIEPUMEHTAIILHBIC.

[IpuHIMIUATEHO AEATENLHOCTHBIA XapaKTep JNAHHOTO MOIYJS peaju3yercs 3a CU€T TOro, 4YTo
06y‘{aIOIlII/IeC$I BBIITOJIHATOT 3aJlaHus, B KOTOPBIX UM IIPEAJIaracrcs:

Ha OCHOBC ITIOJYYCHHBIX 3HAHUN pacriodHaBaTb U HAY4YHO 06’b$ICH$ITI) (I)I/I3I/I‘ICCKI/IC SIBJICHUS B
OKP Y KaIOIIEH MPUPOJIC U MIOBCEIHECBHOM KU3HU;

HCIIOJIB30BaTh HAYYHBIC MCTOAbI HCCJICA0OBAHUA (1)I/I3I/I‘-IGCKI/IX HBHCHHﬁ, B TOM 4YHCJIC I
IIPOBEPKU TUIIOTE3 U MOITYUYCHUA TCOPETUICCKHUX BBIBOJOB;

O6T)$[CH5[TI) HAayY4YHBIC OCHOBBI Hanbojiee BaKHBIX ILOCTI/I)KeHI/Iﬁ COBPEMCHHBIX TeXHOHOFHﬁ,
Harmpumep, MNPaKTUYCCKOro HUCIIOJIb30BaAHUA pPa3IMYHbIX HWCTOYHMKOB OHEPIrMM Ha OCHOBE 3adaKOHa
MpEBpAIICHUA U COXPAaHCHW BCEX U3BCCTHLIX BUIOB OHEPIUH.

Kaxxpast 13 TeM AaHHOTO MOJYIISI BKIIOYAET SKCIEPUMEHTAIBHOE HCCIeOBaHHE 0000IAIOIIEro
xapakrepa. Momynb 3aBepmIacTcss MPOBEACHUEM TUATHOCTUYECKOW W OIEHOYHOW pPaboTBl 3a Kypc
OCHOBHOT'O 00ITIET0 00pa30BaHUs.

153.6. [InannpyemMbie pe3ynbTaThl ocBoeHMs Gu3nku (0a30BBIH YPOBEHb) Ha YPOBHE OCHOBHOTO
obmrero oOpazoBaHmsL.

153.6.1. M3yueHrue (u3MKH Ha YypPOBHE OCHOBHOrO OOIIEro 0OOpa3oBaHUS HANpPAaBICHO Ha
JIOCTH)KEHU € INYHOCTHBIX, METANPEIMETHBIX U IIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

153.6.2. B pesynabTare u3ydeHus (U3MKA Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Y
obydaromterocs 6yayT chOpMHPOBAHBI CICAYIONINE THMIHOCTHBIC PE3yIbTATHI B YaCTHU:

1) maTproTHYECKOr0 BOCTIUTAHHUS:

MIPOSIBIICHHE WHTEpPECca K HCTOPUHU H COBPEMEHHOMY COCTOSIHHIO POCCHHCKON (PH3NIECKON HAYKH;

LIEHHOCTHOE OTHOIIIEHHE K IOCTHKEHNUSAM POCCHUCKHUX yUEHBIX-(DU3HKOB;

2) TPXIaHCKOTO U TyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSL:

TOTOBHOCTh K AaKTUBHOMY YyYacTHIO B OOCYKIEHHH OOIIECTBEHHO-3HAUYMMBIX W OITHYECKUX
po0IieM, CBSI3aHHBIX C MTPAKTHYECKUM MPUMEHEHUEM OCTHKEHUI (PHU3HKH;

OCO3HAHUE BAXKHOCTH MOPAIbHO-3THYECKUX MPUHIIUIIOB B IESITETLHOCTH YIEHOTO;

3) 3CTETUYECKOr0 BOCITUTAHHSL:

BOCTIPUSATHE DOCTETHUECKUX KAdeCcTB (DHM3MYECKOW HayKu: €€ TapMOHHUYHOTO IIOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH,

4) 1IEHHOCTH HAYYHOTO MMO3HAHHMS:

OCO3HAHUE IIEHHOCTH (PU3MYECKOW HAayKH KaK MOIIHOTO WHCTPYMEHTA ITO3HAHWS MHpPA, OCHOBEI
Pa3BUTHUS TEXHOJIIOTHM, BAXKHEHUIIEH COCTaBIAIOIIEH KyIbTYpbI;

pa3BUTHE HAYYHOH JTF0003HATEIIEHOCTH, MHTEpPECa K UCCIIEA0BATEIbCKOM e TebHOCTH;

5) hopmupoBaHUS KyJIbTYphI 3I0POBbSI U IMOI[HOHAIBLHOTO OJIATOIOTYYHSL:

OCO3HAHUE IICHHOCTH 0€30MacHOro o0pasza >KM3HH B COBPEMEHHOM TEXHOJIOTHMYECKOM MHPE,
B2)KHOCTH TIPaBWJI OE30MACHOT'O TIOBEJICHHS HAa TPAHCIOPTE, HA JIOpOraX, ¢ dJIEKTPUUECKUM W TEIJIOBBIM

000py/I0BaHHEM B JIOMAIIHUX YCIOBHSIX;



c(OpPMUPOBAHHOCTh HaBbIKa pe(IeKCHH, MPU3HAHHE CBOErO MpaBa Ha OMIMOKY W TaKOro JKe
mpaBa y APYroro 4ejioBeKa;

6) Tpy10BOr'0 BOCIIUTAHUSI:

7) aKTUBHOE ydYacTHE B pEUICHHM IPAKTUYECKUX 3amad (B paMKax CeMbH,
00pazoBaTenbHON OpraHM3alliK, HACEICHHOI'0 MyHKTa, POAHOIO Kpasi) TEXHOIOTHIEeCKON
U COLMATBHOW HANPaBICHHOCTH, TPEOYIOIIUX B TOM YHCIe U GU3NUECKUX 3HAHUI;,

HWHTEpEC K MPaKTHUECKOMY U3y4YeHHUI0 IpodeccHii, CBI3aHHBIX C (U3UKOH;

8) 5K0IOrHYeCcKOro BOCIUTAHUS:

OpHEHTAINS Ha MPUMEHEHUE (PU3UUECKUX 3HAHMUMN I PEIIeHUs 3a7ad B 00JaCTH OKPY)KaroIe
CpCanbl, MIIAHUPOBAHUA IMOCTYIIKOB U OLICHKU MX BO3MOKHBIX HOCHC}ICTBI/Iﬁ JJIsL Opr)KaIOHICP'I CpeabI;

OCO3HaHHE II00AILHOTO XapaKTepa IKOIOTHIECKUX MPOOIIEM U IyTel X peleHus;

9) amanTay K M3MEHSIOIMMCS YCIOBHSIM COITMABHON W TIPUPOTHON CpeIbl:

MOTPEOHOCTh BO B3aMMOJICHCTBUU TPU BBITIOJIHEHUH HCCIIEOBAHUN W TPOEKTOB (DHU3MUYECKON
HaIrpaBJICHHOCTH, OTKPBITOCTH OIILITY U 3HAHUAM JAPYIUX;

TOBBIIICHUEC YPOBHA CBOEIl KOMITIETEHTHOCTH YCpeE3 NPAKTUUCCKYIO NCATCIIBHOCTD,

moTpedHOCTh B (DOPMHUPOBAHUHM HOBBIX 3HAHWH, B TOM 4HCIe (OPMYIMPOBATh UAEH, MOHSATHS,
THUITOTE3HBI O q)HSI/IT-IeCKI/IX 00BEKTaxX U SABJICHUAX

0oco3HaHUE Ie(HUIIUTOB COOCTBEHHBIX 3HAHUH M KOMIICTEHTHOCTEH B 00JaCTH (QU3UKH;

IUTAHUPOBAHUE CBOETO Pa3BUTHS B IPHOOPETEHUH HOBBIX (DM3MUYECKUX 3HAHUI;

CTpEMJICHHE aHAJIN3UPOBAThH M BBISBIITH B3AMMOCBSI3M IPHPO/IBI, O0IIECTBA U YKOHOMHKH, B TOM
YHCIIe ¢ UCIOIBb30BaHNEM (PU3NYECKUX 3HAHWH;

OIICHKA CBOMX JCHCTBHI C y4ETOM BIIMSHHS HA OKPY’)KAIOIIYIO CPEely, BOSMOXHBIX TIIO0ATBHBIX
MTOCIIEICTBU.

153.6.3. B pesynbrate u3ydeHuss (PHU3MKM HAa YpPOBHE OCHOBHOrO OOINEro oOpa3oBaHHS Y
obyuaromerocst OyayT chOpMHPOBAaHBI METalpeIMETHBIE PE3yabTaThl, BKIIOYAIONINE MO3HABATEIbHEIC
YHUBEpCaJbHbIE Yy4YeOHBIE JEeHCTBHS, KOMMYHHUKAaTHBHBIC YyHUBEpCAIbHBIC YydeOHBIE JICHCTBHS,
PEryISTHBHBIC YHUBEpPCAIbHBIC YaeOHbIC TeHCTBUS.

153.6.3.1. OBnaneHne yHuBEpCaIbHBIMA yUeOHBIMA MTO3HABATEIHLHBIMU JACHCTBUSAMHU:

1) 6a3oBbIC TOTHYECKHE ACHCTBU:

BBISBIIATH M XapaKTePU30BaTh CYIIECTBEHHbIE IIPH3HAKH 00BEKTOB (SBICHHN);

YCTaHaBJIMBAaTh CYIIECTBEHHBIH TPH3HAK KiIacCH(UKAIWK, OCHOBAaHHSA IS OOOOINEHHS W
CpaBHEHHS;

BBISBJISATE 3aKOHOMEPHOCTH W NPOTHBOPEYHs B pacCMaTpuUBaeMbIX (akrax, JaHHBIX |
HaOJTIOJICHUSX, OTHOCSAIINXCS K (PU3NYECKUM SIBICHUSIM;

BBISBJISITH NTPUYMHHO-CIICJICTBEHHBIC CBSI3U NMPU M3YYEHHH (DU3MYECKHUX SBICHHH M MPOLECCOB,
MPOBOJHTH BBIBOJBI C HCIIOJIBb30BAHUEM JIEIYKTUBHBIX W WHIYKTUBHBIX YMO3AKIIOUEHHUH, BBIABUTATH
TUIIOTE3bI O B3aUMOCBSI3AX (PU3MUECKUX BETHYMH;

CaMOCTOSATEIBHO BBIOMpAaTh cHocod pemeHns ydeOHOHW (usnyeckol 3amaun (cpaBHEHHE

HCCKOJIbKMX BapUaHTOB PCIICHUA, BBI60p Haubomee noaxoagdamero ¢ y‘leTOM CaMOCTOATECIBbHO



BBIJICTICHHBIX KPUTCPHUECB).

2) 6a30BbIC HCCIEOBATEIBLCKUE ICHCTBUS:

HCIIONB30BaTh BOMPOCH! KaK MCCIICIOBATEIbCKUI HHCTPYMEHT TIO3HAHUS,

MPOBOJIUTh IO CAMOCTOSTEIILHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXKHBIA (DU3MUSCKHIA
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeOBAHUE (DU3UUYECKOTO SBJICHHUS,

OLICHUBAaTh HA TPUMEHUMOCTh U JIOCTOBEPHOCTH HWH(OPMAIIMIO, TOJIYYCHHYIO B X0
HCCIICIOBAHMS WA DKCIICPUMEHTA;

CaMOCTOATENBHO (PopMyIHUpOBaTh OOOOIICHHUS W BBIBOABI IO Pe3yJIbTaTaM MPOBEIASHHOIO
HaO0JIIOJICHHMSI, OIBITA, UCCIICIOBAHUS;

MIPOrHO3UPOBATH BO3MOXKHOE JaJibHEHIIIee pa3BUTHE (PU3UYECKHUX POIIECCOB, a TAKXKE BBIJBUTaTh
MMPEAIIOI0KECHHUA 06 HX PAa3BUTHUHU B HOBBIX YCJIOBUAX U KOHTCKCTAaX.

3) pabora ¢ uadopMmalueii:

MPUMEHSITh Pa3InYHbIE METOJbI, MHCTPYMEHTBI W 3allpOChl TIPU TIOMCKE U 0TOOpe mHpopMamn
WJIM TAHHBIX C YYETOM MPEATIOKEHHON yueOHOM (pr3muecKon 3a1aum;

aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HWHTEPIPETUPOBATH WH(OPMAIMIO PA3NIUYHBIX BUIOB U
(hopm mpencTaBicHHUS;

CaMOCTOSITEILHO ~ BBIOMpAaTh  ONTHMAaJbHYIO  (QOpMYy MpeACTaBlIeHUS UHQOpMAMH |
WUTIOCTPUPOBATL pellaeMble 3a7]aull HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOW TpaduKod W UX
KOMOMHAIUIMH.

153.6.3.2. OrnajieHre yHUBEPCAIbHBIMU YUCOHBIMA KOMMYHUKATUBHBIMH JICHCTBUSMU:

1) obmenue:

B XOzIe OOCYXKIEHHUS y4eOHOro Marepuaya, Pe3ylIbTaTOB JIA0OpPaTOPHBIX PabOT M MPOEKTOB
3a7aBaTh BOMPOCHI 10 CYIIECTBY OOCY)KIaeMOW TEMbl M BBICKA3bIBATh WJICH, HAIICICHHBIC Ha pPEIICHUE
3a/1a4¥ ¥ ToJ/Iep>KaHue OIaroyKenaTellbHOCTH OOIIeHN

COIOCTABIISITh CBOM CYXJCHHUSI C CYXICHUSMHU JAPYTUX YYACTHHKOB JHMANOra, OOHAPYKUBAaTh
pas3iu4me U CXOJCTBO MO3HUIIHIA;

BBIPAXKaTh CBOKO TOYKY 3PCHHUS B YCTHBIX M MUCHMEHHBIX TEKCTAX;

MyONIMYHO MPEACTABNIATh PE3YNbTAThl BBIIOJIHEHHOTO ()U3UYECKOrO OMbITa (IKCIIEPUMEHTA,
WCCIIEIOBAHMSI, TIPOCKTA).

2) coBMecTHas AESTENBHOCTD (COTPYAHUYECTBO):

MOHUMAaTh W UCIONb30BATh MPEHMYIIECTBA KOMAHIHOW W WHAWBUAyaJlbHOW pabOTHl mpU
PEIICHUN KOHKPETHON (hU3HUECKOI MPOOIEMBI;

MPUHUMATH 1IEJIM COBMECTHOM JEITEIbHOCTH, OPraHW30BBIBATH JCHCTBHS 1O €€ JOCTHIKCHUIO:
pacnpenensTb poiu, OOCYKJaTh MPOIECCHl W Pe3yNbTaThl COBMECTHON paboThl, 0000IIATh MHEHHS
HECKOJIBKHX YElIOBEK;

BBIMOJTHATH CBOIO YacTh pabOThI, JTOCTHras KAYeCTBEHHOTO PE3yabTaTa MO CBOEMY HaIpPaBICHHIO
Y KOOPJIUHUPYS CBOU JCUCTBUS C IPYTHMH WICHAMH KOMaH]IbI;

OLICHWBATh Ka4eCTBO CBOEr0 BKJaJa B OOIIMI MPOAYKT IO KPUTEPHUSM, CaMOCTOSTEIBHO

C(i)OpMy.]'IPIpOBaHHLIM Y4aCTHUKaMH B3aHMOHCﬁCTBHH.



153.6.3.3. OBnaaeHue yHUBEpCATbHBIMHI YUe€OHBIMU PEryISTUBHBIMU ACHCTBUSMHU:

1) camoopranu3arus:

BBIBJIATh TPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYyallMsX, TPEOYIOMMX Ui pelIeHus
(U3NYECKNX 3HAHWH;

OPHCHTHPOBATHCS B PA3MUYHBIX MOAXOJaX HPUHATHS pelieHud (MHAMBUIYallbHOE, MPHHSTHE
pelIeHus B TpyIIe, NIPUHATHE PELISHUH TPYIIIO);

CaMOCTOSITEIIEHO COCTABIISITh AITOPUTM pelleHus] PU3NMUECKOH 3a]aui WM TUIaHa UCCIeAOBaHMS
C y4€rOoM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATh INpeljaracMbie
BapUAaHTHI PELICHU;

MPOBOANTH BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIlICHNUE.

2) CaMOKOHTPOJIb:

JlaBaTh OICHKY CUTYaIlUH U TpeIiaraTh MiaH e€ n3MeHEeHUS;

OOBSICHATH NIPUYUHBI JIOCTIOKEHUS (HEIOCTHIKEHNUS) pe3yIbTaTOB JEATEIbHOCTH, JaBaTh OLIEHKY
MPHOOPETEHHOMY OIIBITY;

BHOCHTh KOPPEKTHBBI B JEATENHLHOCTh (B TOM 4YHCJIEC B XOJ BBINOJHEHUS (U3UIECKOTrO
WCCIIEIOBAaHNUS WJIM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSATENLCTB, HM3MEHUBIINXCS CHUTYyaluH,
YCTAHOBJICHHBIX OIMMOOK, BO3HUKIIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIETIH U YCIOBHSIM.

3) SMOITMOHAEHEIN HHTEIUICKT:

CTaBUTh ce0d Ha MECTO APYIOro 4ejoBeKa B XOZE CIOpa MM JUCKYCCHM Ha HAY4HYIO TEMY,
[IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPyroro.

4) mpuHATHE CeOS ¥ IPYTHX:

[IpU3HABaTh CBOE NMPABO HA OMIMOKY IpHU pelIeHNH (QU3NYECKHX 3ajad WIM B YTBEP)KICHUSAX Ha
Hay4HbIE TEMBI U TAKOE XK€ MIPAaBO IPyroro.

153.6.4. TIpenqmeTHBIE pe3yabTaThl OCBOCHUS MPOrpaMMEI 10 (Gu3nke (0a30BbI YPOBEHB).

153.6.4.1. TlpenmeTHbIe pe3yabTAThl OCBOCHHS MPOrPaMMBI 1O (DU3UKE K KOHILy OOy4eHHs B 7
KJiacce:

[Ipeamernbie pe3ynbTaThl Ha ©0a30BOM YPOBHE [OJDKHBI OTpakaThb C(HOPMHPOBAHHOCTH Yy
00y4aroMmXCcs YMEHUI:

WCIOJIb30BaTh TOHATHUS: (U3MUECKHE M XHMUYECKHE SIBJICHUS, HAONIOJEHUE, SKCICPUMEHT,
MOJeNb, TUIOTE3a, eIUHHULBI (PU3NUECKUX BEIUYHMH, aTOM, MOJIEKYJIA, arperaTHble COCTOSIHUS BEILECTBA
(TBE€pHoe, ’kMAKoe, Ta3000pasHOE), MEXaHHYECKOe JABHMKCHHE (PaBHOMEPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEHHOE), TPAeKTOpus, paBHOACHCTBYIOIIAs Ccwi, aedopManust (ymnpyras, IUIACTHYECKas),
HEBECOMOCTh, COOOIAIOIINECS COCY/IbI;

pasznmuyate siBieHus (auddysusa, TEIOBOe IBIKEHME YaCTHIl BEIIECTBA, PAaBHOMEPHOE
JBIDKEHHE, HEPAaBHOMEPHOE ABMIKCHUE, MHEPLUs, B3aUMOJCHCTBHE TEN, PaBHOBECHE TBEPABIX TEN C
3aKperyICHHOW OChI0 BpAllEHUs, Iepeada IaBJIeHHS TBEPABIMH TelIaMHM, JKUAKOCTAMH M Ta3aMu,
atMoc(epHOe HaBlieHHE, IJIaBaHWE TeJl, MPEBpAIlCHHs] MEXaHHMYECKOH SHEpPTuu) IO OMNUCAHMI0 HUX

XapaKTCPHBIX CBOMCTB M Ha OCHOBE ONBITOB, ICMOHCTPHUPYIOINUX JAaHHOC (1)I/I3I/I‘-ICCKOC SIBJICHUE,



PAacro3HaBaTh MPOSBICHNUE NU3YUYCHHBIX (PU3NUCCKUX SBJICHUHN B OKPY>KAIOIIEM MUPE, B TOM YUCIIC
(m3HMuecKue ABICHUS B MPUPOJC: MPUMEPHI JTBUKCHUS C PA3IMYHBIMU CKOPOCTSMHU B )KUBOU U HEXHUBOU
MPUPOJIE, JACHCTBUE CHIIBI TPEHUS B MPUPOAC U TEXHHKE, BIMSHUEC aTMOC(EPHOrO JABJICHHS Ha YKUBOHU
OpTraHu3M, IUIABaHHUE PHIO, PhIYard B TEJE UYEIOBEKA, MPHU STOM MEPEBOAUTH MPAKTHYECKYIO 3a/adyy B
y4eOHYI0, BBIJICIIAThH CYIIECTBEHHBIC CBOWCTBA (TIPU3HAKK) (DU3NYCSCKUX SIBJICHUMN;

OIKCHIBATh M3YYCHHBIC CBOMCTBA T U (DU3NYCCKUE SBIICHHSI, HCIIONb3Ysl (PU3NUCCKUE BEITUYMHBI
(mMacca, 00BEM, MIIOTHOCTH BELIECTBA, BPEMS, ITyTh, CKOPOCTb, CPEIHSIS CKOPOCTbh, CHUJIa YIPYTrOCTH, CHJIA
TSDKECTH, BEC Tella, CUjla TPEHUs, JNaBicHue (TBEPAOro Tela, KUIAKOCTH, ra3a), BHITAIKHBAIOIIAS CHIIA,
MexaHu4eckas pa0oTa, MOIIHOCTh, ILICUO CHJIbI, MOMEHT CUJIbI, KO3(D(UIMEHT IMOJIE3HOrO JCHCTBUS
MEXaHMU3MOB, KHHETHYCCKas U TMOTCHIMAJbHAS OSHEPrusi), MPH OINUCAHUM MPABUIBHO TPAKTOBAThH
(pM3MYECKUIT CMBICT MCIIOJIb3YEMbIX BEIMYWH, MX O003HAYECHUS M CIMHUIBI (DU3MUECKUX BEIUYHH,
HaxOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEIHUYMHY C JIPYTMMHU BEIMYMHAMH, CTPOUTH
rpaduKu U3ydeHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEIHYUNH;

XapaKTepu30BaTh CBOHCTBA Tej, (U3WYECKUE SIBJICHUS U IPOLECCHI, HMCIONB3Ys IpaBuiia
CIIOKEeHUsI Ccui (BAONb OMHOW MpsiMOi), 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena, MpaBUIIO
paBHOBecHs phrdara (6710ka), «30JI0TOE MPABHUIIO» MEXaHUKH, 3aKOH COXPaHECHUSI MEXaHUYECKOW YHEPTHH,
IIPH STOM JaBaTh CIIOBECHYIO (DOPMYJIUPOBKY 3aKOHA M 3aMMChIBATh €0 MAaTEMATHUECKOE BHIPAKEHUE;

OOBSICHATD (PU3UUECKHE SIBIICHHS, MPOLECCHl W CBOMCTBA Tel, B TOM YHCIIE W B KOHTEKCTE
CUTYyaIiil TPaKTUKO-OpPHEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPHUYMHHO-CIEICTBEHHBIE CBA3H, CTPOUTH
00BsiICHEHHWE W3 |—2 JIOTMYEeCKWX IIaroB C HWCIOJb30BaHHEM |—2 HW3YYCHHBIX CBOMCTBA (DH3MYECKHUX
SIBIICHUH, (PU3MUECKUX 3aKOHA WIIA 3aKOHOMEPHOCTH;

pemarb pacu€THble 3a7aud B 1-2 AEHCTBUS, WCIONB3YS 3aKOHBI U (DOPMYIIBI, CBSI3BIBAOLIHE
(hm3uUecKre BEMMYNHEI: HA OCHOBE aHAJIM3a YCIIOBHS 3a7[a9H 3aMMUCHIBATH KPATKOE yCIIOBHE, MOJICTABIIATH
(m3nueckne BeMWMYMHBI B (OPMYJIBl W TMPOBOAWTH PACUYETHI, HAXOAWUTH CIPABOYHBIE JAHHEIE,
HEOOXOAUMEIE [T pelIeHus 3a7a4, OIEHHBATh PEATUCTUYHOCTH MOTyIeHHON (PM3MUECKON BETHYUHBL

pacno3HaBaTh TPOOIEMbI, KOTOpbIE MOXKHO PEIIUTh MPU TMOMOIHN (HU3WYECKHX METO/OB, B
OIMCAHWM WCCIIEIOBAHUS BBIICNATH IPOBEPSEMOE TMPENNoNoKeHHue (TUIOoTe3y), pasiuvaTh |
WHTEPIPETUPOBAThH MONYyYEHHBIH pe3ynbTaT, HAXOMUTh OMIMOKH B XOJE OIBITA, MPOBOAUTH BBIBOABI IO
ero pe3ynbTaTam;

MIPOBOJUTH OMNBITHI IO HAOMIONEHUIO (PU3UYECKUX SBICHWA WM (U3WYECKHX CBOWCTB TEI:
(hopMyTHpoOBaTH  TPOBEPSEMBIE  IMPEANONOKEHUS, COOMpaTh yCTAaHOBKY U3  MPEIIOKEHHOTO
000pyI0BaHMSI, 3aIACHIBATH XOJ OMBITa i POPMYIMPOBATH BHIBOIBI;

BBITIONHATh TIPSMbIE HM3MEPEHHsI PACCTOSHUS, BPEMEHW, MAacCchl Tena, o0bEMa, CHIBI |
TEeMIIepaTypbl C WCHOIb30BAaHMEM AaHAJIOTOBBIX M IU(PPOBBIX NPUOOPOB, 3aIKCHIBATH IMOKA3aHUS
prOOPOB ¢ yUETOM 3aJ]aHHON aOCOTFOTHOMN MOTPEIIHOCTH U3MEPEeHU;

MIPOBOJIUTh HCCJIEIOBAaHNE 3aBUCUMOCTH OJHOW (DU3WYECKOH BEIUYHMHBI OT JPYrodl ¢
WCIONb30BAHMEM NPSIMBIX U3MEPEHUH (3aBHCHMOCTH TyTH PaBHOMEPHO JBHXKYILETOCS Tea OT BPEMEHU
JBYOKCHUS TeNa, CHJIBI TPEHHS CKOJBXKEHHUS OT Beca Tella, KauyecTBa OOpaOOTKH MOBEPXHOCTEH TNl H

HE3aBUCUMOCTH CWJIbl TPCHHA OT ILIOHIAAW COHNPHUKOCHOBCHUSA TCJI, CHUJIbI YHIPYTrOCTH OT YMJIMHCHUSA



MPYKUHBL, BHITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOrpy>KEHHOM YacTh Tena U OT IJIOTHOCTH JKUIKOCTH, €€
HE3aBHUCHMOCTH OT TUIOTHOCTH Teja, OT TIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TEJI0, YCIOBHI IIaBaHUs Tell,
YCIOBUI paBHOBeCHS pblyara M OJOKOB, y4acTBOBaTh B IJIAHWPOBAHWM Y4YeOHOTO HCCIIEOBAHUS,
coOMpaTh YCTAaHOBKY M BBIIONHATH HM3MEPEHUs, Cieqys MNpeAJoXeHHOMY IUIaHy, (QHUKCHPOBAThH
PEIYILTATHI HOHy‘IeHHOﬁ 3aBUCUMOCTH (1)I/I3I/I‘ICCKI/IX BCIIMUMH B BHUAC MNPCATOKCHHBIX Ta6J'H/IH u
rpaduKoOB, IPOBOAMTH BBIBOJIBI ITO PE3y/IbTaTaM HUCCIICAOBAHUS;

MIPOBOANTHE KOCBCHHLIC H3MEPCHUSA (1)I/I3I/I‘-IGCKI/IX BCIIMYUH (HHOTHOCTL BCIlIeCTBAa KUAKOCTU H
TBEPIOTO TeNa, CHJIa TPEHUS CKOJNBKEHUS, NaBJICHHE BO3yXa, BHITAIIKABAIOIIAS CHIIA, ISUCTBYIONIAS HA
MOTPY)KEHHOE B KHUJIKOCTh TENO, KOI(PPHUIMEHT MOJE3HOrO MEHCTBUS MPOCTBHIX MEXaHU3MOB), CIEAYS
MIPEUIOKEHHOM MHCTPYKIMU: TIPY BBITIOJTHEHUN M3MEPEHUI cOOMPATh SKCIIEPUMEHTANbHYIO YCTAHOBKY H
BBIUHMCIISITH 3HAUEHUE NCKOMOM BCIIMYUHBI,

CO0JTI0aTh TIpaBUIIa TEXHUKU 0€30MIaCHOCTH TP padoTe ¢ 1abopaTOPHBIM 000PYA0BaHUEM;

WMETh TPE/ICTaBIICHHE O TPUHIMIIAX JCHCTBHS NPUOOPOB M TEXHHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JUHAMOMETp, COOOIAIOIMINECS COCYIBI, OapOMETp, phIvar, MOABMKHBIA W HEIOABHKHBINA
OJIOK, HAKJIOHHAS TJIOCKOCTB;

XapaKTepu30BaTh NPUHIUIBI NEHCTBHS H3YYEHHBIX MPUOOPOB M TEXHHYECKUX YCTPOWCTB C
HCIIOJIB30BAHUEM HUX OIMMCAHUS (B TOM YHCJIC. ITIOAIIUITHHUKH, YCTPOﬁCTBO BOOOIIPOBO/JA, I‘I/IZIpaBHI/I‘IeCKI/Iﬁ
Ipecc, MaHOMETp, BBICOTOMEp, IIOPIIHEBOH HAcOC, apeoMeTp), HCIONb3ys 3HAaHUS O CBOWCTBaX
(bu3MUeCcKuX SABJICHUN U HEOOXOaUMBIE (PU3NUSCKUE 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOANTH MPUMEPHI (HAXOOUTh MHPOPMANUIO O MpPUMEpax) MPAaKTHYECKOrO HCIOJIB30BAHUS
(m3mMYecKNX 3HAHWH B TOBCETHEBHOM JKM3HH IS OOeCIedeHHs OC30IMacCHOCTH TIpH OOpaIeHuH C
npubopaMn W TEXHWYECKMMH yCTPOMCTBAaMM, COXPAaHEHHS 3[I0pOBbS M  COOJIONEHHS HOPM
9KOJIOTHYECKOT0 TIOBEJICHUS B OKPY’KaIOIIeH cpere;

OCYIIECTBJIATh OTOOP HMCTOYHHMKOB HMH(popManuu B MHTepHETE B COOTBETCTBHH C 3aJaHHBIM
MIOMCKOBBIM 3allpoCcOM, Ha OCHOBE MMEIOMINXCS 3HAHUI M MyTEM CPaBHEHMS PA3INYHBIX WCTOYHHUKOB
BBIJIEIIATH HH(POPMAINIO, KOTOPAs SBISETCS IPOTHBOPEYMBOM T MOXKET OBITH HEJJOCTOBEPHOM;

UCIIONb30BaTh MpPU  BBINOJHEHUH YYeOHBIX 3aJaHUi HAYYHO-TIONYJISAPHYIO JIHTEpaTypy
(U3MYECKOTO COAEpKAaHUs, CIPAaBOYHBIE MaTepHalbl, pecypchl ceTH VIHTepHer, BIaaeTh HpUEMamu
KOHCIIEKTHPOBAHHS TEKCTa, IPeoOpa3oBaHus HH(GOPMAIIMU U3 OTHOH 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKUE MUCEMEHHBIE U YCTHBIE COOOIICHNSI Ha OCHOBE 2—3 HCTOYHHKOB
uH(pOpPMALUH, B TOM YHCIIE ITyOJMYHO TMPOBOAWUTH KpPATKUE COOOMICHHUS O pe3yiabTaTax MPOCKTOB WIIU
y4eOHBIX HCCIIOBAaHHUN, IPU 3TOM TPAMOTHO HCIIOIb30BaTh M3YYEHHBIM MOHATHHHBIA ammapaTr Kypca
(U3HKH, COITPOBOXKIATH BEICTYILICHUE TIPE3CHTALINEH;

NIPU BBITIOTHEHUH YYEOHBIX NMPOEKTOB W MCCIIEIOBAHUI paclpeneisTh 00S3aHHOCTH B T'PYIIIE B
COOTBETCTBHUHU C IOCTABJICHHBIMU 3aJadaMH, CICJUTh 3a BBINOJHEHHEM IUIaHA JICHCTBHM, OLIEHWBATH
COOCTBEHHBI BKJaJ B JAEITEIBHOCTh TPYIIBI, BBICTPAaHBAaTh KOMMYHHKATHBHOE B3aMMOJCHCTBHUE,
YYHUTBIBAsI MHEHHE OKPYKAIOIIHX.

153.6.4.2. IlpenmerHbie pe3yabTaThl OCBOGHHSA MPOrpaMMBI MO (hU3MKE K KOHIy OOydeHHs B 8

KJ1acce:



[IpenMerHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTh C(OPMUPOBAHHOCTH Y
00yJarouXxCcsi yMEHUI:

HCIIONb30BaTh MOHATHS: Macca U pa3Mepbl MOJEKYJN, TEIJIOBOE IBHKEHHUE aTOMOB M MOJIEKYII,
arperaTHbIC COCTOSIHUS BEUIECTBA, KPUCTAIUIMYECKUE U aMOP(HBIC Tella, HACBHIIICHHBIM U HEHACHIIIICHHBIN
map, BIOXKHOCTh BO3yXa, TEMIepaTypa, BHYTPEHHSS SHEPrus, TEIUIOBOM ABUTATENb, DJIEMEHTAPHBIM
AIIEKTPUUECKHM 3apsiii, IEKTPUIECKOE T0JIE, TIPOBOJIHUKN U JTUIJICKTPUKH, MIOCTOSHHBIN 3JIEKTPUICCKUI
TOK, MarHUTHOE TI0JIE;

pasnuyaTh sBJIEHUS (TEIJIOBOE pacIIMpeHHE U C)KaTue, Teriolnepenayda, TEeMIOBOe paBHOBECHE,
CMayvBaHWE, KalWUIApHBIE SBIEHMS, UCHAapeHHe, KOHAEHCAllUs, IIJIaBIE€HUE, KpHUCTaJUIN3alus
(oTBepaeBaHuUE), KUTICHUE, TeIUIONepeaava (TEIIONPOBOIHOCTh, KOHBEKITUS, U3IYICHHE), DICKTPU3AITUS
TeJ, B3aMMOJIEICTBHE 3apsI0B, IEUCTBUA AJIEKTPUUECKOr0 TOKA, KOPOTKOE 3aMBbIKaHKE, B3aMMO/IEHCTBHE
MarHuTOB, JCHCTBHE MAarHUTHOIO TOJS HA MPOBOIHUK C TOKOM, JJICKTPOMArHUTHAs WHIYKIHS) IO
OITMCAHHIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPHPYIONIMX JaHHOE (U3UUEcKOe
SBIICHHE;

pacIo3HaBaTh MIPOSBJICHNE U3YUECHHBIX (PU3UUECKUX SBJICHUI B OKPY)KAIOIIEM MHPE, B TOM YHCIIC
(bu3mdeckue SBICHHUS B TPHUPONCS: NMOBEPXHOCTHOE HATSHKEHHE M KAMWUISPHBIC SIBJICHHUS B TIPUPOIC,
KpUCTAJUIBI B IpUpoe, unydenne ConHIa, 3aMep3aHie BOA0EMOB, MOPCKHE OpU3bI, 00pa3oBaHUE POCHI,
TyMaHa, WHEsS, CHera, JJIEKTpUYEeCKHe SBIEHUS B arMochepe, SIEKTPUUYECTBO >KHBBIX OpPraHU3MOB,
MarHuTHOE roiie 3eMiH, Jpeid MOIIOCOB, PO MATHUTHOTO TOJNS JUIS KU3HH HA 3emIie, MOJSPHOE
CHSIHHE, TIPH 3TOM IIEPEBOJMThH MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJICIATH CYIECTBEHHBIE CBOIMCTBA
(npu3HaKkK) HU3MIECKUX SBIICHUH;

OITUCHIBAThH M3YYCHHBIE CBOMCTBA Tel M (PH3MUYECCKUE SIBIICHHS, UCTIONB3Ys PU3NUECKUE BETUINHBI
(Temmeparypa, BHYTPEHHSAS OSHEPTHS, KOJWYECTBO TEIJIOTH, yJENbHAas TEIIOEMKOCTh BeEIIECTBa,
yaenbHAs TeIyIoTa IUIaBIICHHS, YAENbHAs TEIIoTa MapooOpa3oBaHUs, YAENbHAs TEIIOTa CrOpaHus
TOIUTHBA, KO3(PPUIMEHT MOJE3HOr0 MEHCTBHS TEIUIOBOM MAIIMHBI, OTHOCHUTENBbHAS BIIAXHOCTH BO3/yXa,
ANEKTPUYECKUAN 3apsijl, CHJIa TOKA, DJIIEKTPHUECKOe HANpsIKEHHEe, COMPOTHUBRICHIE IPOBOIHUKA, YACTbHOE
CONPOTHUBJICHNE BeENIECTBAa, pa0d0Ta W MOIMHOCTH DJIEKTPUYECKOrO TOKA), MPU OIHMCAHWU MPABHUIEHO
TPAKTOBaTh (U3NYECKUNA CMBICT HCIOIB3yeMBIX BEJIMYWH, OOO3HAYEHUS W ENUHUIBI (U3NIECKAX
BEJIMYWH, HAXOAUTh (POPMYITBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO0 BENUYMHY C APYTUMH BETHIUHAMH,
CTPOUTH TpahMKK NU3YIEHHBIX 3aBUCUIMOCTEN (DU3MYECKUX BEITHYNH;

XapaKTepu30BaTh CBOMCTBA Tell, (DM3WUYECKHWE SBICHHUS W TPOILECCHI, HCIIONB3YS OCHOBHBIC
TTOJIOYKEHUST MOJIEKYIIIPHO-KHHETHYECKON TEOPHH CTPOESHHUS BEIIeCTBA, NMPHHIIAIT CYNEPIO3UIINH TOJeH
(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH OMa s ydacTKa IIeru, 3akoH Jxoys-
JleHma, 3aKOH COXpaHEHWs SHEPTHH, IMPH 3TOM YMETh (OPMYIHPOBATH 3aKOH W 3aIlHCHIBATh €ro
MaTeMaTH4YeCKOe BBIPaXKEHUE;

OOBSICHATD (PU3MYECKUE TPOIECCHl W CBOWCTBA TENl, B TOM YHCIE M B KOHTEKCTE CUTyalui
MPaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa: BBISIBJIATh IPUYHHHO-CICJCTBEHHBIE CBS3M, CTPOUTH
00bsiICHEHHE W3 1—2 JIOrHYeCKMX IIaroB C KCIOJIb30BaHWEM 1—2 HM3y4YeHHBIX CBOHCTBA (PU3MYECKUX

ﬂBHeHHﬁ, (1)PI3I/ILICCKI/IX 3aKOHOB HJIN 3aKOHOMepHOCTCﬁ;



pemiath pacuyéTHbIe 3ajaydl B 2—3 JEUCTBHUSA, WCIONB3YS 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOIIUE
(hm3MUecKre BEIMYMHBI Ha OCHOBE aHalM3a YCJIOBHUS 3aJayM 3allUChIBATH KPATKOE YCJIOBUE, BBISBIATH
HEIOCTaTOK JIAHHBIX JUISl PEIICHUS 3aJadd, BHIOMPATh 3aKOHBI W (POPMYJIBI, HEOOXOAWUMEIC mIsi e
pelieHus, MPOBOAUTh pacuyéThl W CPABHUBATH IIONYYCHHOE 3HAYCHUE (PU3UYECKON BEIMYUHBI C
HN3BCCTHBIMH JAHHBIMU,

pacro3HaBaThb HpO6J'I€MI>I, KOTOpBIE€ MOXHO pPCHIUTh IIpU IMTOMOIIU (i)I/I3I/I‘-I€CKI/IX METOO0B,
HCIIOJIb3YA OIINCaHUC HCCIICA0OBAaHUA, BbIACIIATH IIPOBECPAECMOC IMPEATIOI0XKECHUEC, OLI€CHUBATh
MPaBUJIBHOCTL MOPAJAKA NPOBEACHUA UCCICAOBaHUSA, IPOBOJUTHL BBIBO/bI,

MPOBOANTEL OIBITHI MO HaOMIONeHHI0 (U3MYECKUX SIBICHWUN WM (U3MUECKUX CBOKCTB Tem
(KanuJUISIpHBIC SIBJICHUS, 3aBHUCHMOCTH JIaBJICHHMS BO3JyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH
Mpolecca OCTHIBAaHMS W HAarpeBaHHWs IPH M3IYYEHHH OT I[BeTa W3JIydaromied (IOIJIOMAoIei)
MMOBEPXHOCTHU, CKOPOCTb HCIIAPCHHUA BOJbI OT TEMICPATYPBI XUAKOCTH H ILJIOLIAAN eé IMOBEPXHOCTH,
AJIEKTPU3AIUS TET U B3aUMOJICHCTBUE MIEKTPUUECKHUX 3apsIIOB, B3aUMOJICHCTBHE MTOCTOSSHHBIX MAarHUTOB,
BHU3yaIn3allisd MarHuTHBIX MoJIEH ITOCTOSTHHBIX Mar”HuToB, )IGfICTBI/IiI MAarHuTHOI'O I10JId Ha IMPOBOAHUK C
TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATENS MOCTOSHHOTO TOKa): (hopMymupoBaTh
MIpOBEPsIEMbIC TTPEMITOIOKEHIS, COOMPATh YCTAHOBKY U3 MPEMIOKEHHOTO 000pYI0BaHUS, OIMUCHIBATE X0
ornbITa ¥ (OpMYIUPOBATH BEIBOJIBI,

BBITIONHSATH MIPSIMBIE U3MEPEHUS TEMIIEpaTyphl, OTHOCUTEIHHON BIaKHOCTH BO3yXa, CHIIBI TOKA,
HaIpspKEHUST C UCIIOIB30BAHMEM aHAIOTOBBIX MPHUOOPOB M JATYMKOB (PM3MYECKUX BEIHYWH, CPABHUBATH
pe3yNbTaThl U3MEPEHUH ¢ YUETOM 3aJaHHON aOCOTIOTHOU ITOTPENTHOCTH;

MIPOBOJUTEL HCCIICIOBAaHHWE 3aBUCHMOCTH ONHOH (DU3MUYECKOH BEIWYHWHBI OT JPYrod ¢
WCIIONIB30BAaHMEM TIPSIMBIX HM3MEpPEHHH (3aBUCHMOCTH COMPOTHBIIEHHUS TPOBOIHWUKA OT €ro IJIHUHBI,
IJIOMIAI TIOTIEPEYHOr0 CEYEHHUS W YAENBHOT'O0 COMPOTHBICHUS BEHIECTBA IMPOBOJHUKA, CHIIBI TOKa,
WIYIIer0 4Yepe3 MPOBOJHHUK, OT HANPSDKEHHS Ha TMPOBOJHUKE, WCCIENOBAHHE MOCIENOBATEIHHOTO U
MapayuIeTbHOTO COCAMHEHWH MPOBOTHUKOB): IUTAHUPOBATH HCCIEOBAHHWE, COOMpATh YCTAHOBKY H
BBITIONHATh HW3MEPEHUs, CIemys MPeIOKEHHOMY IUIaHy, (HUKCHPOBAaTh pPe3yabTaThl ITONTYYIEHHOH
3aBHUCHMOCTH B BUJIE TAOIUI] ¥ TPpa()MKOB, IIPOBOAUTD BBIBOJIBI IO PE3YIIHTATAM MCCIICIOBAHUS;

MIPOBOINTH KOCBEHHBIE M3MEpeHUs (M3NYECKHX BeNWUYWH (yIenbHas TelJIOEMKOCTh BEIECTBa,
COIPOTHUBJICHNE TMPOBOJHHUKA, Pab0Ta M MOIIHOCTH DIEKTPUYECKOTO TOKA): TUIAHWPOBATH H3MEPEHHUS,
coOMpaTh SKCIEPUMEHTAIFHYI0 YCTAaHOBKY, CIEAys MPEAIOKEHHON WHCTPYKITUH, H BRIYUCIIATH 3HAYCHUE
BEJTMYUHBL,

COOJIFO/IATh TIPaBUJIa TEXHUKH O€30ITaCHOCTH TIpH padoTe ¢ 1abopaTOpPHBIM 000PYIOBaHHUEM;

XapaKTepu30BaTh TPUHIUIBI JEHCTBHUS W3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB C
WCIONb30BaHNEM HX OMHCaHUs (B TOM YHCIIE: CHCTEMa OTOILUIEHUS IOMOB, TUTPOMETP, TIapoBas TypOuHa,
aMIiepMerp, BOJBTMETpP, CUETYMK DJIIEKTPHUUECKON OHEPTHH, D3JIEKTPOOCBETHTEIbHBIE IMPHUOOPHI,
HarpeBaTelbHbIE AJIEKTPOIPHOOPHI (MPUMEPHI), JIIEKTPHUYECKUE TPEAOXPAHUTENH, SIEKTPOMATHUT,
AJIEKTPOJBUTATENb IOCTOSIHHOTO TOKA), HWCIONb3ysl 3HAHWA O CBOWCTBAX (DM3MYECKHX SBJICHUH H
He00XOoAUMbIe PU3NIECKHE 3aKOHOMEPHOCTH;

pacno3dHaBaTh IMPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U HU3MCPHUTCIILHBIC HpI/I60pLI Io ¢xeéMaM H



CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIH TEPMOMETP, TEPMOC, ICHUXPOMETP, TUTPOMETpP, ABHUTATENb
BHYTPEHHETO CrOpaHUs, OJJEKTPOCKON, pEeOoCTaT), COCTAaBJIATH CXEMbl DJJIEKTPHUECKHX Iered ¢
MOCIEOBATENBHBIM M TMapajyiebHBIM COCAMHEHHEM JIIEMEHTOB, pasinyasi yCJIOBHbIE O0O3HAUCHHUS
3JIEMEHTOB AJEKTPUUECKUX LETIEH;

MPUBOAUTH MpPUMEPHl (HAXOAUTh MH(OPMALMIO O TPHMEPax) MPAKTHUYECKOro HCIOIb30BAHUS
(U3NYeCKNX 3HAHWK B TOBCETHEBHOM >XU3HH sl oOecriedeHUs Oe30MacHOCTH IMpU OOpalleHuu C
npuOopaMH H  TEXHUYECKUMH  YCTPOWCTBAMH, COXPAaHEHHS 3J0POBbsl ©  COONIONEHHS HOPM
9KOJIOTHYECKOTO MOBEICHUSI B OKPYKaIOLIel cpesie;

OCYLIECTBIIATh IOUCK HWHPOpPMalUK (QHU3MYECKOro cojepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIONIMXCSl 3HAHUH M IMYyTEM CpaBHEHUS AOTIONHUTENBHBIX HCTOYHHKOB BBIIENSATh HH(QOpMaIHIo,
KOTOpasi SIBJISCTCS POTUBOPEUNBON HIIM MOXKET OBITh HEIOCTOBEPHOM;

WCTONB30BaTh TPH  BBITOJHEHUM YYEOHBIX 3aJIaHU  HAYYHO-TIOMYJSIPHYIO  JIUTEPATypy
(U3NYECKOTO COJIepKaHUs, CIPAaBOYHBIE MaTepuaibl, pecypchbl ceTH HWHTepHeT, BiajeTh NpHUEMaMH
KOHCITEKTHPOBaHUs TEKCTa, IpeoOpa3oBanus HH(GOPMAIIUU U3 OJJHOIM 3HAKOBOW CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE MMChbMEHHBIC M KPATKUE YCTHBIE COOOIIEHHS, 00001as HHPOPMAIHIO U3
HECKOJIbKUX WCTOYHHKOB, B TOM 4YHCIE MyOIMYHO TMPEJACTABIATh PE3YNbTAThl IMPOSKTHOW WIIH
HCCIEN0BATENBCKOMN NEATEIbHOCTH, P ATOM I'PAMOTHO UCIIOJIb30BATh U3YYEHHbIN NOHATUWHBIN anmnapar
Kypca (HU3HUKH, COITPOBOXKAATH BEICTYIUICHUE IIPE3eHTallneH;

IIPU BBINOJHEHUH Y4eOHBIX NMPOEKTOB M HCCIECHOBAHUI (PM3MUECKUX IIPOIECCOB PACHPECIATH
00513aHHOCTH B T'PYIIIIE B COOTBETCTBHHU C IOCTABICHHBIMHU 3a/1a4aMH, CICANUTH 33 BBHITOJTHEHHWEM IUIAHA
JEHCTBUIT 1 KOPPEKTUPOBATH €0, OLEHNBATH COOCTBEHHBII BKJIAJI B ICATEIILHOCTD TPYIIIBI, BRICTPANBATh
KOMMYHHKATHBHOE B3aNMOJICHCTBHUE, IPOSBIISASA TOTOBHOCTh Pa3peIiaTh KOH(QINKTHI.

153.6.4.3. IlpenmeTHbIe pe3yabTaThl OCBOCHHS MPOrPaMMBbI 0 (QU3MKe K KOHIly o0y4eHus B 9
KJacce:

[MpenmerHpie pe3ynbTaThl Ha 0a30BOM YpOBHE JMOJDKHBI OTpakaTh C(OPMHPOBAHHOCTH Y
00yJaroMMXCsl YMEHHIH:

UCIIONb30BATh MOHATHUS: CHCTEMa OTCYETa, MaTepHajbHasl TOUYKA, TPAGKTOPHS, OTHOCUTEIbHOCTD
MEXaHUYECKOro IBIKEHUS, nedopmanus (ympyras, IUIacTHYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE
YCKOpPEHHUE, HEBECOMOCTh M TEPErpy3KH, IEHTP THKECTH, aOCOITIOTHO TBEPIOE TENO, HEHTP TSHKECTH
TBEPIOTO TeNa, pPaBHOBECHE, MEXaHWYECKHe KojeOaHWs M BOJHBI, 3BYK, MH(Pa3ByK H YIBTPa3BYK,
AJIEKTPOMArHUTHBIE BOJHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JAIBHO30PKOCTh,
CIIEKTPBHI HCITYCKaHUS U TTOTJIONICHHS, alb(a-, Oera- 1 raMMa-u3Iy4eH s, H30TOIIbI, s/IepHasi SHEPTeTHKa;

pasnuuarh  SBICHUS  (PaBHOMEPHOE W HEPaBHOMEPHOE IMPSMOJIMHEHHOE  JIBHIKECHHE,
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JBIDKEHUE, CBOOOIHOE MAaJIeHUE Tell, PaBHOMEPHOE IBHIKEHHE IO
OKPY)KHOCTH, B3aMMOJICHCTBUE TeJl, PEAKTUBHOE JBIDKEHHUE, KolebaTenbHOe IBIKEHUE (3aTyXalolue
BBIHYXXJICHHBIE KOJEOaHHs), PE30HAHC, BOJIHOBOE JBIKCHHE, OTPaKeHHWE 3BYKa, IPSIMOIMHEHHOE
pacmpocTpaHeHue, OTpakeHHEe M MpeIOMIICHHE CBeTa, IIOJHOE BHYTPEHHEE OTpPakeHHE CBETa,
pasiokeHne 0eJoro cBera B CHEKTP U CIOKEHHE CIEKTPAJIbHBIX LIBETOB, TUCIIEPCHUS CBETA, €CTECTBEHHAS

PaaAnOaKTUBHOCTb, BO3BHUKHOBCHUC JIMHEHYaTOro CIICKTpa H3Hy‘lGHI/Iﬂ) M0 OMMCAHUIO HUX XapaKTCPHBIX



CBOMCTB 1 Ha OCHOBE OIBITOB, IGMOHCTPUPYIOLINX JTaHHOE (HPU3NIECKOE SBICHUE;

pacro3HaBaTh NPOSBICHUE N3YYEHHBIX (PU3UUECKHX SBJICHUH B OKPYKAIOIIEM MUpE (B TOM YHUCIIe
¢usnveckre SIBICHUA B TPUPOAE: NPHIMBBI U OTJIMBBL, JABWKeHHE miaHeT COJHEYHOW CHCTEMBI,
PEaKTUBHOE JBIKEHHE MKUBBIX OpPraHU3MOB, BOCIPHATHE 3BYKOB JKMBOTHBIMH, 3EMIIETPACEHUE,
CEMCMUYECKHE BOJHBI, I[yHAMH, 3XO, IIBETA TEJ, ONTHUYCCKUE SIBJICHUS B MPUPOJE, OUOIOrHYECKOe
JNCHCTBHE  BHJIUMOIO,  YJIbTPa(UOJICTOBOIO M  PEHTTCHOBCKOI'O  M3JIYUCHUH, ECTECTBEHHBIN
paanoaKTUBHBIN (POH, KOCMUYECKUE JTYUIH, PATHOAKTUBHOE N3TyYeHUE TPUPOAHBIX MUHEPAJIOB, ICHCTBUE
pPaAMOaKTUBHBIX H3Iy4E€HUI Ha OpraHU3M 4eNoBeKa), MPH 3TOM IEpPEeBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3MUECKUX SBIICHUH;

O CBIBATH N3YUCHHBIC CBOMCTBA TeN U (1)PI3PI‘-IGCKI/IG SABJICHUS, UCIIOJIb3YA (1)1/[3I/I‘ICCKI/IC BCIIMYUHBI
(cpenHsas M MIHOBEHHAsl CKOPOCTh Tejla MPH HEPaBHOMEPHOM IBHKEHHUH, YCKOPEHHE, TepeMellleHue,
IIyTh, YIJ10Basi CKOPOCTh, CUJIa TPEHUs, CUJIa YIPYIOCTH, CUJa TSHKECTU, YCKOPEHUE CBOOOIHOIO NaJIeHus,
BEC TeNa, UMIYJIbC Tela, UMITYJIbC CHJIbI, MEXaHU4ecKas paboTa W MOIIHOCTh, MOTEHIINAIbHAS YHEPTHsI
TEla, MOAHATOTO Hald MOBEPXHOCTHIO 3EMJIM, IMMOTCHIUAJIbHAA SHEPIruUus cKaTon IMPY>XXWHbI, KHHCTUYCCKaA
OHEPrus, MojiHast MEXaHUYCCKas SHEPrus, N€puoa u 4actora KOHe6aHI/II>’I, JJIMHA BOJIHBI, TPOMKOCTBH 3BYKa
W BBICOTAa TOHA, CKOPOCTh CBETa, IOKA3aTellb MPEJIOMJICHHUS CpPEIbl), TPU OIMCAHUH IPABHIBHO
TPaKTOBaTh q)nanecxnﬁ CMBICJT HCHOJIB3YyE€EMbBIX BCIWYHWH, 0003HaUYEHUS U [S18705050085 (1)I/ISI/IT-IGCKI/IX
BEJIMYMH, HAXOJIUTh (DOPMYJIBI, CBSI3BIBAIONINE JAaHHYIO (PM3WYECKYIO BEIUYMHY C IPYTHMMH BEITHMYHMHAMH,
CTPOUTH I'paPMKU U3YUEHHBIX 3aBUCUMOCTEH (PU3NYIECKUX BEIUUMH;

XapaKTepu30BaTh CBOWCTBA Tel, (HU3WYECKHE SBICHHS M IIPOIECCHI, HCHONB3yS 3aKOH
COXpPAHEHMsI JHEPIUHM, 3aKOH BCEMUPHOIO TATOTCHMs, NPUHLUI CYHNEPIO3ULUN CHJI, IPUHIMII
OoTHOcUTeNbHOCTH [amunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHWsS HMIIYJIbCA, 3aKOHBI OTPAXKEHUs U
MIPETOMIICHHSI CBETA, 3aKOHBI COXPAHEHMS 3apsiIOBOIO M MAacCOBOI'O YHMCEN IPHU SIAEPHBIX PEaKLUsX, IPH
3TOM (pOpMYIHPOBATH 3aKOH U 3aIIUCHIBATH €r0 MaTEMaTHUECKOE BBIPAKEHHE;

OOBACHATH (hU3MYECKUE TNPOLECChl M CBOICTBAa TEl, B TOM YHCIE U B KOHTEKCTE CHUTYaIUi
[IPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa: BBIABISTH NPUUYUHHO-CIICACTBEHHBIC CBSI3H, CTPOUTH
00BsSICHEHWE W3 2—3 JIOTMYECKWX IIaroB C KCIIONb30BaHWEM 2—3 HM3y4YeHHBIX CBOMHCTBA (PU3MYECKUX
SIBIICHUH, (PU3MUECKIX 3aKOHOB HITH 3aKOHOMEPHOCTEH;

pemaTh pacyéTHbIe 3a4a4K (OMUpAIOIIMEcs HAa CUCTEMY U3 2—3 ypaBHEHHI ), HCIIOIb3YS 3aKOHbI U
(dbopmynbl, CBSI3bIBaOLIME (DU3MUECKUE BEIMYMHBL: HA OCHOBE aHalM3a YCJIOBHUS 3aJayd 3aIllChIBATh
KpaTKOoe YCJIOBHE, BBIBIISATh HEJOCTAIOLIME MIIM W30BITOUHBIEC JaHHbIE, BHIOMPATh 3aKOHBI M (OPMYJIHI,
HEOOXOMMBbIE [UIsl PEeLIeHUs], IPOBOIUTH PAacU€Thl U OLCHUBATh PEATUCTUIHOCTh HOIYYEHHOr O 3HAUYCHUS
($u3N4IeCKOl BETUUNHBL;

pacmosHaBaTh MHPOOJIEMBI, KOTOPbIE MOXHO PEMIUTh NPH TOMOLIM (PHU3HUUYECKUX METOOB,
UCTIOJIB3YSl  ONMCAaHWE MCCIICNOBAHMSA, BBLACIATH IPOBEPAEMOE  MPENNONOKEHHE, OLCHUBAThH
MPAaBUIIBHOCTH MOPSAKA IPOBEIECHHS UCCIEI0BAHMNS, TPOBOAUTE BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTATHI
HaAOJIOICHUI U OMBITOB,;

MPOBOAMUTE OMBITBI MO HAOMIONEHHI0 (DU3WYECKUX SBICHUH MM (DU3NYECKHX CBOMCTB TeI

(I/ISY‘IGHI/IC BTOpPOr'o 3aKOHa HLIOTOHa, 3aKOHa COXpaHCHUA SHCPrur, 3aBUCUMOCTL IICpUOaa KoJe0aHmit



MPYKHHHOTO MasgTHHKA OT Macchl Tpy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTD OT aMIUIATYABI MaJIbIX
KonebaHuH, NPsSMOIMHEIHOE paclpoCcTpaHEeHHEe CBETa, pas3lioKeHHWEe Oeoro cBera B CIHEKTP, W3YyUCHHE
CBOMCTB M300pakeHHUs B IJIOCKOM 3€pKaje M CBOMCTB M300pa)keHHUs MpeaMeTa B cOOMpalolIe JHH3E,
HAOJIOICHHE CIUIONIHBIX U JIMHEHYATBIX CIIEKTPOB M3IIyYEHHs): CAMOCTOATEIFHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO0 HaOopa O00OpYIOBaHMS, OMUCHIBATH XONl OMBITA U €ro pPe3yidbTarbl, (HOpMYIHPOBATH
BBIBOJBI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO TPSMBIX W3MEPEHUH, ONpEAeNnss cpeaHee 3HauYeHHe
n3MepsieMoil BeTHMuuHBI ((POKYCHOE paccTosHHe coOHMparomieil JTUH3bI), 000CHOBBIBATH BBIOOp CrHOCO0a
n3MepeHus (M3MEPUTENBHOI0 IPUOopa);

MIPOBOAUTL MCCIICAOBAHHE 3aBUCHUMOCTEN (1)I/ISI/I‘IGCKI/IX BCIIMYMH C HCIIOJIB30BAHHUEM IIPAMBIX
W3MepeHHi (3aBUCUMOCTb ITyTH OT BPEMEHH TPH paBHOYCKOPEHHOM JIBYKEHHU 0€3 HaualbHOW CKOPOCTH,
nepuoja KOHe6aHI/II71 MAaTEMAaTUUYCCKOI0 MassTHUKA OT JJIMHBI HUTHU, 3aBUCUMOCTH yIJIa OTpaXCHHA CBETA
OT yIJIa MaJieHUs U yIJia MPeIOMIICHHs OT YTJia MaJeHus): IJIaHWPOBATh HCCIIEIOBAHNE, CAMOCTOSATEILHO
coOMpaTh YCTaHOBKY, (PUKCHPOBATH PE3Y/IbTATHI MOTYUCHHON 3aBUCUMOCTH (DM3UUYECKUX BEIUYMH B BHJIC
Ta6_HI/III u Fpaq)I/IKOB, IIPOBOAUTH BBIBOJBI 110 pE3yJibTaTaM UCCIICAOBaAHUSA,

MIPOBOJNTH KOCBEHHBIC M3MEPEHHs (PU3NUESCKUX BEIHMYMH (CPEAHSSI CKOPOCTh M YCKOPEHHE Tella
MpH  PAaBHOYCKOPEHHOM JIBXKEHWHW, YCKOPEHHE CBOOOJHOrO TMaJeHUsl, JKECTKOCTh TIPYXKHHEI,
KO>(h(PUITMEHT TPEHUS CKOJIBKCHHS, MEXaHWUeCKass paboTa M MOITHOCTh, YaCTOTa U MepHo KoieOaHui
MaTeMaTHYECKOTO M TPYKHHHOTO MAasTHHKOB, ONTHYECKAs CHJIa COOMpPArONel JTMH3bI, paJHOaKTUBHBIN
(OH): MIaHUPOBATh U3MEPEHHS, COOMPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY W BBIIIONHITH U3MEPEHUS,
clienysl TIPEIUIOKEHHON WHCTPYKIMH, BBIYHCIATH 3HAYCHHE BEJIMYWHBI M aHAJIM3HPOBATH IMONyYCHHBIC
pe3yAbTaThl C YYETOM 3aJJAHHON MOTPEUTHOCTH U3MEPEHUI;

COOJTFOIaTh TIPaBUJIa TEXHUKH O€30MIaCHOCTH MPHU paboTe ¢ TabopaTOpHEIM 000PYIOBaHUEM;

pa3nuyaTh OCHOBHBIC TNPHU3HAKK H3YYCHHBIX (U3MUECKHX MOJENIEH: MaTepuanbHas TO4Ka,
a0COIOTHO TBEPJIOE TENO, TOUCUHBIH UCTOUYHUK CBETA, JTyd, TOHKAs JIMH3a, IJIAaHEeTapHasi MOJIeb aToMa,
HYKJIOHHAsI MOJIENTh aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHIIUIEI JCHCTBUS HM3YYCHHBIX TPUOOPOB M TEXHUUYECKHX YCTPOMCTB C
WCTOJNIb30BAHMEM WX ONHUCaHWsA (B TOM 4YHCIE: CIHIOMETP, JATYMKH TIOJIOXKCHHS, pPACCTOSHUS H
YCKOPEHUSI, paKera, 3XOJOT, OYKH, MEPUCKOM, (OTOoammapaT, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOII,
JO3UMETp, Kamepa BuiibcoHa), MCHONB3ys 3HAHHUS O CBOMCTBAaX (DU3UYECKHUX SBICHUN U HEOOXOIMMBIC
(usnvecKre 3aKOHOMEPHOCTH;

HCTONB30BATh CXEMbl W CXEMaTHYHBIE PHCYHKH M3YYCHHBIX TEXHUYECKUX YCTPOWCTB,
HU3MEPUTETbHBIX MPUOOPOB U TEXHOJOTHMYECKUX MPOIECCOB MPU PEIICHUH YYSOHO-TPAKTUYESCKUX 3a7ad,
OTNTHYECKHUE CXEMBI JIJIsl TOCTPOCHUS M300paKEHHI B TJIOCKOM 3epKajie U COOMPAIOIIe JINH3E;

MPUBOJUTH MPUMEPHI (HAXOAUTh MH(MOPMALMIO O MPUMEPax) MPAKTHUECKOrO HCIOIb30BAHUS
(U3NYeCKNX 3HAHWN B TOBCEMHEBHOM JXM3HU JUIS OOecrieueHHs OE30MacHOCTH MpU OOpalleHuU C
npubopaMH M TEXHUYECKUMH  YCTPOMCTBAMH, COXpPAaHEHHMsS 3I0pPOBbS U  COONIONEHHS HOPM
9KOJIOTMYECKOT0 MOBEICHUS B OKPYKaIoLIel cpese;

OCYHICCTBJIATL IOHCK I/IH(I)OpMaLII/II/I B I/IHTepHeTC, CaMOCTOATCIBHO Q)opMyanyﬂ IIOMCKOBBIH



3aI1poc, HAXOAUTH IyTH OIMPEAETICHUs JOCTOBEPHOCTH MOMYyYeHHOW HHPOPMAIK HA OCHOBE HMEIOIINXCS
3HaHUH U TOMOTHUTENFHBIX HCTOYHUKOB;

WCTONB30BaTh TMpPH BBHIMOJTHEHWH YYeOHBIX 3aJaHUil HAy4YHO-NOMYJSPHYIO JIUTEpaTypy,
CIpaBOYHBIE MaTepHalbl, pecypchl ceTh IHTepHeT, BiaaeTh NpHEMaMH KOHCIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHPOPMAIMK M3 OAHOW 3HAKOBOH CHCTEMEI B JIPYTyIO;

co3JaBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOILICHHsS Ha OCHOBe HH(opMmanuu u3
HECKOJIbKUX HMCTOYHUKOB, MYyONMYHO MPEACTABISTH PE3yJdbTaThbl MPOEKTHOW WM HCCIEI0BATENbCKON
JeATeIbHOCTH, MPH 3TOM TPaMOTHO HCIIONb30BaTh W3YUCHHBIM IOHATUMHBIA amnmapar H3ydaeMoro
pasnena (U3MKKA M CONPOBOXK/ATH BBICTYIUICHHE MPE3CHTANMEH ¢ y4éTOM OCOOCHHOCTEH ayauTOpPHH

00yJaroIImXCsl.
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