AHHOTanus K padoueil mporpamme no ¢gpusnke g 7-9 kaaccos

MNOACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo Qu3KnKe HA YpOBHE OCHOBHOTO OOIIEr0 O0Opa3oBaHMs COCTABJIEHA Ha OCHOBE MOJOXKEHHHA U
TpeOOBaHUI K pe3yJbTaTaM OCBOSHHS Ha 0230BOM YpOBHE OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBl, MPEACTABICHHBIX
B ®I'OC 00O, a takxe ¢ yuérom (eaepanpHON paboyeld mporpaMmbl BocnuTaHus W KoHIeNuu mpenojaBaHus
yuebHoro npenmera «Duzukay.

Conep:kaHue mporpamMmbl 1O (U3WKE HANpaBleHO Ha (POPMHUPOBAHME €CTECTBEHHOHAYYHOW TI'PaMOTHOCTH
00y4JaroIIMXCsl M OpraHU3aIMIo0 U3ydeHUs (PU3HMKM Ha NIESITENIbHOCTHOM OcHOBE. B mporpaMMe 1o ¢pu3mKe yUUTHIBAIOTCS
BO3MOXKHOCTH yd4eOHOro mpemmera B peanusaiuu tpeOoBanuit ®I'OC OO0 k mIaHUPYEMbIM JMYHOCTHBIM H
MCTaNpCAMETHBIM PE3YyJIbTaTaM O6y‘I€HI/Iﬂ, a TaKKC MCKIIPCAMETHBIC CBA3U €CTECTBCHHOHAYYHBIX y‘lC6HI)IX mpeaMETOB
Ha YpOBHE OCHOBHOI'O 00IIIEro 00pa30BaHus.

[Iporpamma 1o usmke ycTaHaBIMBAET pacHpeeicHre yueOHOro MaTepurasa mo rojaM o0y4enus (1o Kiiaccam),
MpeuIaraeT MPUMEPHYIO I10CIE0BaTeIbHOCTh W3YYEHHS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO
CoJiepKaHUs U y4€Te BO3PACTHBIX 0COOCHHOCTEH 00yJarOIIUXCsl.

[IporpaMma o ¢usnke pazpaboraHa ¢ HENBIO0 OKa3aHUS METOJMYECKON TTOMOIIM YYUTEIIO B CO3IaHuu pabodeii
MPOrpaMMBbI TI0 Y4€OHOMY TIPEIMETY.

Ouzuka SABISETCS CHCTEMOOOPA3yIOIIMM ISl €CTECTBEHHOHAYYHBIX YUYeOHBIX TIPEIMETOB, IOCKOIBKY
(bu3mdeckre 3aKOHBI JISKAT B OCHOBE IPOIECCOB W SIBJICHWM, M3yJaeMbIX XHUMHEH, OMojorumei, acTpoHOMUEH W
¢uznveckoi reorpaduell, BHOCHT BKJIAJl B €CTECTBEHHOHAYYHYIO KapTHHY MUpA, MPEJOCTaBIseT Hanbosee SICHBIC
00pa3Ipl IPUMEHEHHsI HAyIHOTO METOa MO3HAHUS, TO €CTh CII0c00a MOIy4YeHUs JOCTOBEPHBIX 3HAHUIA O MHUPE.

OpHa W3 TIJIaBHBIX 3aJa4 (U3WYECKOro oOpa3oBaHHMsI B CTPYKType oO0IIero oOpa3oBaHUS COCTOUT B
(hopMUpPOBAaHUH €CTECTBEHHOHAYYHOW IPAMOTHOCTH 1 MHTEpECa K HAyKe Y O0YJIarOIINXCs.

Uzyuenne ¢u3nkun Ha 0a30BOM YpOBHE TIpEAINONaraeT OBIAJCHHE CIEIYIONMMHA KOMIETEHTHOCTSIMH,
XapaKTepHU3YIOUIIMH €CTECTBEHHOHAYIHYIO TPAMOTHOCTB!

® Hay4YHO OOBACHATH SBJICHHUS,
®  OIIEHUBATH U MIOHUMATh OCOOEHHOCTH HAYYIHOTO WCCIIEIOBAHNS,
®  UHTEPIPETHPOBATH JaHHBIE U WCIIOIB30BATh HAYYHBIE TOKA3aTEIbCTBA IS TIOITY4YEeHUS BHIBO/IOB.
[enu n3yuenus GU3NKK HA YPOBHE OCHOBHOTO 001IIero 00pa3oBaHus onpe/eneHbl B KoHIenuy npemnoajaBanus
yaebHoro npeamera «Pu3nka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit denepaiiny, peaan3ynux OCHOBHBIC
obmeobpa3oBaTenbHbIEC MPOTPAMMEI, YTBEpKAEHHON pemeHneM Komrernn MunnctepcTBa npocserienns Poccuiickoit
Oeneparuu (mpoTokorn ot 3 mekadps 2019 r. Ne I[1K4BH).
Henn nzyyenus: Gusuku:
e TpHOOpeTeHHe WHTepeca W CTPEeMIIEHUs OOyJaloMMXCsi K HAYYHOMY W3YYEHHUIO TPUPOABI, Pa3BUTHE WX
WHTEIUIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

®  pa3BUTHE MPEICTABICHUH O HAYYHOM METO/IE MIO3HAHUS M (POPMHUPOBAHNE HCCIENOBATEIHCKOTO OTHOIIEHHUS
K OKPYKarOIIUM SBIICHUSIM;

e (opMupoBaHHWE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa H3y4eHHs OCHOB CTPOCHHUS MAaTepuu u
(hyHIIaMEHTaTbHBIX 3aKOHOB (DU3UKH;

e (opMupOBaHUE TPENCTABICHUN O ponu (M3WKH IS Pa3BUTHS JPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHH;

®  pa3BUTHE MPENCTABICHUN 0 BO3MOXHBIX cdepax Oyaymieil mpodeccnOHaTEHON NeITebHOCTH, CBI3aHHOMN C
(hM3HUKOH, MTOATOTOBKA K JalIbHEHIIIEMY O0yUEHHIO B 3TOM HAITPABJICHUH.

JocTmkenue 3TUX TeNieid IporpaMMbl 1o (pU3HMKe Ha YpOBHE OCHOBHOT'O O0IIero o0pa3oBaHus 00ecrearnBaeTcs
pEIIeHuEeM CIeNYIOINX 3a1a4:

e TpuoOpeTeHue 3HAHWI O JUCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHUYECKUX, TEIIOBBIX, AJIEKTPHUECKUX,

MarHUTHBIX ¥ KBAHTOBBIX SIBJICHUSX;

e TpHOOpEeTeHUE YMEHHUI OIMUCHIBATH U OOBICHITH (DU3MUYECKUE SBIICHUS C HCIIONB30BAHUEM ITOIYYEHHBIX

3HAHUM;

® OCBOGHHE METOJIOB PEIICHUS MPOCTEHININX PacYETHBIX 3a7a4 C WCIOIh30BaHHEM (DU3MYECKUX MOJEIEH,

TBOPYECKUX W MPAKTHKOOPHUEHTUPOBAHHBIX 3a71a4;
® pa3BUTHE YMEHUN HAONIONATh MPHUPOJIHBIC SBJICHUS W BBINOIHITH ONBITHL, JIA0OpPaTOpHBIE PAabOTHI U
AKCIIEPUMEHTAIILHEIE UCCIICIOBAHUS C HCIIOIb30BaHUEM N3MEPHUTEIBHBIX TPHUOOPOB;



e ocBocHHE NPHUEMOB pPabOTHl ¢ WHpoOpMauueld (QHU3MYECKOTO COACpKaHUs, BKIoYas HH(popManuio o
COBPEMEHHBIX JOCTIKEHUIX (GU3NKH, aHAaJIH3 U KPUTHUECKOE OllCHUBaHKE HH(OpMaIy;
®  3HAKOMCTBO cO cepaMu MpodecCHOHANBHON NEATENbHOCTH, CBSI3aHHBIMU C (DU3HMKOM, U COBpEMEHHBIMHU
TEXHOJIOTUSIMHU, OCHOBAHHBIMU Ha JOCTH)KEHHSIX (PU3NUECKON HAYKH.
Ha usyuenue ¢pusuku (0a30BbIi YPOBEHB) HA YPOBHE OCHOBHOT'O 00IIIEro 0Opa3oBaHUsl OTBOIUTCS 238 4acoB: B
7 xinacce — 68 yacoB (2 waca B Hezenio), B 8 kiacce — 68 yacoB (2 waca B Hexenmo), B 9 kiacce — 102 gaca (3 vaca B
HEJIENI0).
CornacHo KaJieHITapHOTo yueOHOro rpaduka Jyuist OCHOBHOT0 o01ero oopazoBanuss MbOY Cesepras OOILI Nel 1
Ha 2024-2025 yueOnblii ron pabouas nmporpamMma OyneT peaau3oBaHa B 7 kiacce 3a 65 dacoB (2 yaca B HEZCIO), B 8
Kiacce 3a 68 yacoB (2 yaca B Hezen), B 9 kiacce 3a 100 gacos (3 yaca B HEZEIIO).

[Ipeanaraemelii B mporpamme no (Gu3MKe epedeHb J1a00paTOPHBIX PabOT M ONBITOB HOCUT PEKOMEHIATENbHBIH
XapakTep, YYUTeldb JelaeT BBIOOp TNPOBEIEHUS J1a0OPATOPHBIX PAa0OT M OMBITOB C YYETOM HHIUBHIYaTbHBIX
0COOCHHOCTE OO0ydaromuXcsl, CIHCKA OKCIEPUMEHTAJbHBIX 33/IaHUH, TpeiaraeMblXx B paMKaX OCHOBHOTO
rOCyapcTBEHHOT 0 9K3aMeHa 1o Qusnke.

COJAEPKAHUE OBYYEHUS
7 KJIIACC

Paznen 1. ®usnka u eé posib B MO3HAHUH OKPY KAIOIIEro MHPA.

O®u3uka — Hayka o mpupone. SIBneHuss npuponpl. Duznyeckwe SBICHUSA: MEXaHHMYECKHE, TEIIIOBBIE,
3IEKTPUYECKHEe, MAaTHUTHBIE, CBETOBEIE, 3BYKOBEIE.

dusnueckre BenuunHbl. V3Mepenne puznueckux BeanduH. Ousndeckue npubopsl. [orpenHocTs n3MepeHuii.
MexayHapoaHasi cucTeMa eQUHHII.

Kak ¢usnka m apyrue ecTecTBEHHBIE HAyKH HW3y4aloT MPHUPOAy. EcTecTBEeHHOHAyYHBIH METOJ TO3HAHUS:
HaOJTI0/IeHNE, TOCTAHOBKA HAYIHOTO BOMPOCA, BBIABI)KEHUE THITOTE3, IKCIIEPUMEHT TI0 POBEPKE TUTIOTE3, O0BICHEHHE
HabmomaeMoro sBiieHns. Onrcanne GU3NIECKUX SIBICHUH C TIOMOIIBIO MOJICITCH.

Hemoncmpayuu.

1. MexaHnueckue, TEMIOBBIE, JIEKTPUUECKIE, MATHUTHBIC, CBETOBBIC SBJICHMS.

2. ®wusuyeckue MpuOOPHI U MPOIEAypa MPSIMBIX U3MEPEHHH aHAIOTOBBIM U IIU(PPOBBIM IPHOOPOM.

Jlabopamopubvie pabomol u onvimel.

Onpenenenre eHBI AeEHUS MIKATBI U3MEPUTEIBHOTO IprOopa.

H3Mepenue paccTosHUA.

N3mepenne 00bEMa KUIKOCTH B TBEPAOTO TENA.

Omnpenenenre pa3MepoB MaJbIX Tell.

Wsmepenne TemriepaTyphl Ipy TOMOIIH JKAIKOCTHOTO TEPMOMETPA U TaTYHKA TEMIIePaTyphL.

[IpoBeneHne wccieoBaHWS IO TPOBEPKE THUIOTE3BI: NAJTBHOCTh MOJNETA IMAPHKA, ITYIIEHHOTO
TOPU30HTAIBHO, TEM OOIbIIe, YeM OOJIbIIIe BHICOTA ITyCKa.

Pazpen 2. [leppoHavyaibHbIe CBeIeHUSI 0 CTPOEHMHU BelleCTBA.

CrtpoeHmne BemecTBa: aTOMbI M MOJEKYNBI, MX pa3Mepbl. OMBITHI, JOKa3bIBAIOMIAE IHCKPETHOE CTPOSHUE
BEIIIeCTBA.

JBmkenne dactull BemiectBa. CBA3b CKOPOCTH JIBIDKEHHS YaCTHII C TEMIIepaTypoil. bpoyHOBCKoe nBMKEHUE,
middy3us. BlaumozelicTBre YacTHIT BEMECTBA: IPUTSDKEHIE U OTTAIKHBAHHE.

ArperaTtHble COCTOSHHUSI BENIECTBAa: CTPOEHWE Ta30B, JXUIKOCTEH W TBEPHBIX (KPUCTAJUIMYECKUX) TEIl.

ou ks wWwNE

B3anmocBs3b MeXIy CBOMCTBaMH BEIIECTB B PA3HBIX arPETaTHBIX COCTOSHUSAX U UX aTOMHOMOJIEKYIISIPHBIM CTPOSHHEM.
OCOOEHHOCTH arperaTHbIX COCTOSHUHN BOJIBI.

JHemoncmpayuu.

1. Habnronenue O6pOyHOBCKOIO IBUKEHUSI.

2. HaGmopenue auddysun.

3. HaOmonenue siBJIeHUN, OOBSICHIIOIIUXCS PUTSDKEHUEM HITM OTTAIKMBAaHUEM YaCTHIL BEIIECTBA.

Jlabopamopusie pabomul u onvimol.

1. Ouenka quamerpa aToMa METOIOM PsJIOB (C HCIIONb30BaHUuEM (oTorpadmii).

2. OmnbIThI IO HAOIIOJICHHUIO TEIUIOBOT'O PACIIUPEHUS T'a30B.



3.  OnbIThI 10 OOHAPYKECHUIO JISHCTBUS CUJI MOJICKYJIIPHOTO TIPUTSKCHHMSL.

Paznen 3. /IBukeHue U B3auMo/ielicTBUe TeJl.

Mexanndeckoe aBmxkeHUe. PaBHOMepHOe M HepaBHOMepHoe JBHKeHHe. CkopocTh. CpenHss CKOpOCTh NMpHU
HEPaBHOMEPHOM JIBM>KeHUH. Pacuér myTu u BpeMEeHU JIBHIKECHUS.

SBnenue uHepuu. 3aKoH UHEPIUU. B3auMoaeicTBie Ten KaKk MpUYMHA U3MEHEHUs] CKOPOCTU ABUKECHUS TEIl.
Macca kak mepa uHepTHOCTH Tena. [lnmoTHocTs BemiecTBa. CBSI3b INIOTHOCTU C KOJIMYECTBOM MOJIEKYS B €IUHUIIEC
o0béMa BelecTBa.

Cuna kak XxapakTepuCcTHKa B3auMoaencTBus Tea. Cuiia ynpyroctu u 3akoH I'yka. M3aMepeHue cusbl ¢ MOMOIIbI0
TuHAMoOMeTpa. SIBieHHe TIroTeHus U cuia TshkecTd. Cuila TSDKeCTH Ha JIpyrux maHerax. Bec tema. HeBecomocTsb.
CrnoxeHue cuil, HallpaBJIEHHBIX MO onHOW mpsiMoill. PaBHonelcTByromas cuin. Cuna TpeHus. TpeHue CKoIbKeHUs U
TpeHue mokos. TpeHue B MPUPOJIE U TEXHUKE.

Hemoncmpayuu.

1. HaOnroneHue MEXaHMYECKOrO JBUKCHUS Tea.

2. H3mepeHue CKOpOCTU MPSIMOJIMHEUHOTO ABUKEHHUS.

3. HaGmoneHnue sBIeHUs] HHEPIINH.

4. HaOmoneHe n3MEeHEHHUS CKOPOCTH MPU B3aUMOJICHCTBUU TEJL.
5. CpaBHeHHE Macc 10 B3aUMOJCHCTBHIO TEIL.

. Croxxenue cui, HalpaBJIEHHBIX MO OJHOW MPSIMOH.
Jlabopamopnbsie padbomel u onvimel.
1. Ompenenenre CKOPOCTH PAaBHOMEPHOTO MABMXKCHHS (IMIApUKa B KHAKOCTH, MOJEIH DJIEKTPHIECKOTO
ABTOMOOWMJIS M TaK JaJiee).
Onpenenenne cpegHeil CKOPOCTH CKOMBKEHUS OpycKa WITH IIapyKa M0 HAKJIOHHOW MIIOCKOCTH.
Onpexnenenrie MIOTHOCTH TBEPAOTO Tema.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PacTsHKeHNA (e opMaIini) MPyKUHBI OT TPUI0KEHHONW CHITHI.
OnbITEI, JEMOHCTPUPYIOMIME 3aBHCHMOCTH CHJIBI TPEHHUS CKOJNBXEHHS OT Beca Telna M XapakTepa
COIPHUKACAIOIINXCSI TIOBEPXHOCTEH.

Pa3nen 4. /laBieHune TBEPABIX TeJl, ;KUAKOCTEH U Ta30B.

Hasnenue. CriocoObl YMEHBIIEHHUS] W YBENWYeHNS NaBieHus. JlaBneHne ra3a. 3aBUCHMOCTh JIaBJICHHS ra3a OT
o0néma, Temmeparypbl. Ilepemaua maBiacHWS TBEPABIMH TeNlaMU, JKHIAKOCTAMH M TazamMu. 3akoH [lackais.
[IHeBMaTHYeCKHE MAIIUHBL. 3aBHCHMOCTH MABJICHUS JKUIKOCTH OT TIYOWHBI. ['HMApOCTaTHYeCKWil mapamoKc.
Coobmatomtriecs cocyapl. | uapaBiamuecKine MEXaHU3MBbI.

Atmochepa 3emnn u atmocdepHoe naBieHne. [[puauHb! cynecTBOBaHUS BO3AYIIHON 000m049ky 3emiu. OnbIT
Toppuuenmu. M3meperne aTMocgepHOro AaBieHus. 3aBUCHMOCTh aTMOC(EPHOTO JaBJIEHUS OT BHICOTHI HaJl YPOBHEM
Mops. [IprOopsl Wit m3MepeHus aTMoc(hepHOro NaBIICHHUS.

JeiicTBre >XKMIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX Teno. BrlTankuBaromias (apxuMmenoBa) cuia. 3aKoH
Apxumena. [IraBanue Ten. BozayxormiaBanue.

JHemoncmpayuu.
3aBUCHMOCTb JJABJICHUS T'a3a OT TEMIEPaTyPHI.

[lepenava maBieHUs )KUIKOCTHIO U Ta30M.

Coolmatomyecs CoCyabl.

I'mapaBnuueckuil mpecc.

[IposiBnenne aericTBUs aTMOC(HEPHOTO TaBIICHHS.

3aBUCHMOCTPD BBITAIKHBAIOIIEH CHJIBI OT 00hEMa MOTPYKEHHOM YaCTH TeJa U IUTIOTHOCTH YKHUIKOCTH.

PaBeHCTBO BHITAIKMBAOIIEH CHIIBI BECY BHITECHEHHOH YKHJIKOCTH.

YcroBue maBaHus TN TUIABAHWE WA TIOTPY>KEHHUE TENT B 3aBICHMOCTH OT COOTHOIIIEHUS TUIOTHOCTEHN Tema

1 KHUJIKOCTH.

Jlabopamopuvie padbomul u onvimol.

1. HccnemoBaHue 3aBHCHMOCTH Beca Tela B BOAE OT 00bEMa MOTPyXEHHOHN B KHUIKOCTh YaCcTH TeNa.

2. OmnpexeneHue BHITATIKUBAIOIIECH CHIIBL, ACHCTBYIONIEH Ha TEJIO, OIPYKEHHOE B )KUAKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJKUBAIOIIEH CHJIIBI, IEHCTBYIONIEH Ha TENO B )KUIKOCTH, OT MAaCChI Teja.

4. OmbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIIBI, ACHCTBYIOIIEH Ha TEIO B )KUAKOCTH, OT
00BbEMa MOrpy>KEHHOM B KUJIKOCTh YaCTH TeJla U OT MIOTHOCTH >KUIKOCTH.

5. KoncTpynpoBaHue apeoMeTpa Wil KOHCTPYHPOBAHME JIOJKH U ONIpeIeNIeHne €€ rpy30MoAbEMHOCTH.

Paznen 5. Pabora n MoIHOCTB. DHeprus.

Mexanndeckas pabora. MOITHOCTb.

W

© N A WD R



[IpocTeie MexaHM3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. llpaBmiio paBHOBecusi pbruara. Ilpumenenue
nmpaBujla paBHOBecHsl pbluara K Onoky. «3omortoe mpaBuio» Mexanukd. KIIJ mpocteix MexanusmoB. [IpocTeie
MeXaHHU3MBI B OBITY U TEXHUKE.

Mexanndeckas sHeprus. Kunernueckas 1 noreHuuanpHas sHeprus. [IpeBparienue onHoro Buja MEXaHHYECKON
9HEPIUM B IpyTroil. 3aKOH COXpaHEHHs SJHEPTUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl OpOCTBIX MEXAHU3MOB.

Jlabopamopnsie pabomout u onvimol.

1. Onpenenenue pabOTHI CHIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHUH TeJla IO TOPU30HTAIbHON ITOBEPXHOCTH.

2. MHccnenoBaHue yCclioBUN PAaBHOBECHS pblyara.

3. MUzmepenue KIIJl HakJIIOHHOM MJIOCKOCTH.

4. MN3yuyeHue 3aKOHA COXPaHEHHUsI MEXAHUYECKON IHEPTUU.

8 KJIACC

Pa3nen 6. TenJioBble siBJIeHMS.

OCHOBHBIE MTOJTIOKEHUST MOJIEKYJIIPHO-KHHETHYECKOM TeOpHUU CTPOEHMS BelecTBa. Macca U pa3Mepsl aTOMOB U
MOJICKYIJI. OHLITLI, MOATBCPKAAIOIINE OCHOBHBIC ITOJIOKCHUA MOJ'IGKy.HSIpHOKPIHCTPI‘ICCKOfI TCOpUMU.

Mogenu TBEPIOTO, KHMIKOTO M Ia3000pa3HOro COCTOSHMM BeriecTBa. Kpucrajmdeckue u amopgHbIe Teila.
OOBbscHEeHHE CBOICTB Ta30B, XKHUAKOCTEH W TBEP/BIX TENl HA OCHOBE MOJIOKEHUH MOJIEKYISIPHO-KHHETHYECKOH TEOPHH.
CmaurBaHMe U KaMLISIPHBIC SBIICHUS. TeIIoBoe pacimmpeHue u CKaThe.

Temmeparypa. CBsi3p TeMIepaTypbl CO CKOPOCTBHIO TEIUIOBOTO ABMIKCHHS YaCTUIl. BHYTPEHHSSI JHEPTHS.
CriocoObl  M3MEHEHMsI BHYTPEHHEH OHEpPruu: TeIionepeaaya W CcoBeplieHue paboTel. Bujasl Teruionepenayu:
TEIIOIPOBOAHOCTb, KOHBEKIUSA, U3TTYUCHHE.

KonmdecTBo TemIoThl. Y AeipHas TEIIOEMKOCTH BemlecTBa. Termmoo0MeH B TEIIOBOE paBHOBECHE. Y paBHEHHE
TeruioBoro Oanadca. [lnaBieHme w OTBepleBaHWE KPHUCTAUIMYECKUX BEIIECTB. YJeIbHAs TEIJIOTa IUIABIICHMS.
[TapoobpazoBanue m KoHmeHcarusa. Mcmapenwe. Kwurenue. YpenbHas Teruiota IapooOpa3oBaHHs. 3aBUCHMOCTD
TEMITepPaTypbl KUTICHUSI OT aTMOC(EPHOTO IaBJICHUSL.

BrnaxxHnocth Bo3ayxa.

OHeprus TOIMBa. Y IeNbHAS TEIIOTa CrOPaHus.

[Ipuntmmer padotel TemnoBerx asuratenedt KIIJ TerutoBoro nsuratens. TermioBble OBUTATENM M 3aIlydTa
OKpYXaIoILIEel Cpepl.

3aKoH COXpaHEHUS U MPEBPAIEHNS SHEPTUH B TEIUTOBBIX MPOIIECCaXx.

Hemoncmpayuu.

Habmonenrie 6poyHOBCKOTO TBUKEHHUS.

Hab6monenne nuddysnmn.

HaGumoiennie siBnennii cMaYiBaHUsI U KANWIDISIPHBIX SBICHUH.

HaGmroenvie TemmoBoro pacuImpeHus Tei.

W3menenne naBieHns ra3a mpu H3MEHEHHH 00bEMa M HarpEBaHUH HITH OXJIAXKICHHH.
[IpaBuna u3MepeHus TeMIepaTyphl.

Buns! Temmonepenayu.

OxJaxkIeHue MPH COBEPIICHUN PaOOTHI.

Harpeanue npu coBepiieHnr paboThl BHEITHAMHE CHJIAMH.

LN WN R
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. CpaBHeHUE TEMIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
. HaOnronienue xumeHus.
. Habnronenne mocTosHCTBa TeMIIEpaTypHhI IIPH IIABICHUH.

[N
N

13. Mojenu TerIoBbIX JIBUTATEIEH.

Jlabopamopnuvie pabomul u onvimul.

1. OnbITH 10 OOHAPYKEHUIO ACHCTBUS CHII MOJIEKYJISIPHOTO IPUTSKEHHUS.

OnbITHI 11O BBIPAIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM I caxapa.

OmnbITHI 10 HAOJIOAEHHIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U TBEPIABIX Tell.

Omnpenenenue AaBiIeHUs BO3IyXa B OaJUIOHE IIIPULIA.

OmnbITBl, JEMOHCTPUPYIOIIME 3aBHUCUMOCTH JaBJIEHHS BO3AyXa OT ero oO0ObéMa M HarpeBaHusl WM
OXJIAXKICHUS.

CANEEE SN



6. IIpoBepka TUIIOTE3bI JIMHECHHON 3aBUCUMOCTH JUIMHBI CTOJIOWKA JKHJIKOCTH B TEPMOMETPHUYECKON TpyOKe OT
TeMIIepaTyphl.
7. HaOmoneHne n3MeHeHHsI BHYTPEHHEW SHEPTHH Tella B pe3yJIbTaTe TEIUIONepeIau U Pa0OThI BHEIIHUX CHJL.

o

HccnenoBanue sBneHUs TEIUIOOOMEHA MPH CMEIIMBAHUN XOJIOAHON U rOpsiueid BOJIBL.
9. OrmpeneneHre KOMUYECTBA TEIUIOTHI, TIOJIYYEHHOTO BOJIOW NP TEMI00OMEHE C HAarpeThIM METALTHYECKUM
LUIHHIPOM.

10. Ompenenenue yaeabHOW TEUIOEMKOCTH BEIIECTBA.

11. HccnenoBanue mpolecca UCapeHus.

12. Ompenenenre OTHOCUTENBHOM BIaKHOCTH BO3yXa.

13. Ompenenenue yaenbHOM TEIUIOTH TUIaBIEHUS JIbAA.

Paznen 7. DaexkTpuyeckue 1 MArHUTHbIE SIBJIEHUS.

Onektpusanus Teln. [[Ba poja 3ieKTpUUECKUX 3apsanoB. BzammoneiicTBue 3apsoKeHHBIX Tel. 3akoH Kymona
(33BI/ICI/IMOCTB CHJIBI BSaHMOHeﬁCTBHH 3apSXKCHHBIX TEJI OT BEJIMYMWHEI 3apsA10B U PACCTOAHUA MEKIAY TeHaMI/I).

OnexTpudeckoe none. HanpspkEHHOCTH 3MeKTprUYecKoro nmofs. [IpuHINI cynepno3uiny 3JIeKTPUYECKUX MoJei
(Ha KaYECTBEHHOM ypPOBHE).

Hocurenu snekrpudeckux 3apsioB. DineMeHTapHbIN annekTpuueckuit 3apsa. Ctpoenue aroma. [IpoBogHuky u
TUDJIEKTPUKH. 3aKOH COXpaHEHHS dJIEKTPUIECKOT0 3aps/ia.

ONeKTpUYeCKUii TOK. YCJOBHSA CYHIECTBOBAHHUS OAIIEKTPUYECKOTO0 TOKA. VICTOYHMKM TOCTOSHHOTO TOKa.
JlelicTBHA 3IEKTPHUYECKOro TOKa (TEMIOBOE, XUMUYECKOE, MAaTHUTHOE). DJIEKTPUIECKHH TOK B )KUIKOCTSAX U ra3ax.

OnexTtpudeckast menb. Cuia Toka. OnekTpuueckoe HampspkeHue. CONmpoTHBIEHHE MPOBOMHUKA. Y IEIbHOE
CONpOTHBJEHNE BemiecTBa. 3akoH Oma g ydactka menu. l[locnemoBaTensHOE M TapajuielbHOE COEAMHEHHE
IIPOBOIHUKOB.

Pabora m MomHOCTE 3neKTpuueckoro Toka. 3akoH Jlxoyns—JIeHna. Diekrpuyeckne LEMH M MOTPEOUTENH
3MIEKTPUYECcKOil sHepruu B ObITy. KopoTkoe 3aMbIKaHue.

[TocrostHEbIe MarHUTHL. B3anMosieiicTBre TOCTOSTHHBIX MarHUTOB. MarauTHOE nojie. MarHUTHOE TIoJ1e 3eMITi U
ero 3HadyeHue s KU3HM Ha 3emuie. OmbeiT Opcrena. MarHWTHOE TMofie AJeKTpHYeckoro Toka. [lpumenenme
3JIEKTPOMAarHUTOB B TeXHUKE. /lelicTBre MarHUTHOTO TOJISl Ha TPOBOJHHUK C TOKOM. DIIEKTPOABHUTATENH TTOCTOSHHOTO
ToKa. crionb30BaHUE 3JIEKTPOJBUTATENEH B TEXHUYECKHUX YCTPOHCTBAX U HA TPAHCIOPTE.

Onpiter @apanes. SIBrmeHue snekTpoMarHuTHOW wHAYKIHH. [IpaBuimo Jlenma. DnekrporeHepartop. CriocoObl
MTONTyYeHHSI SJIEKTPUIECKON IHEPTUH. DIEKTPOCTAHIINH Ha BO30OHOBIISIEMBIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

ONEKTPU3aIKs TEI.
JIBa pona 31eKTpUyYecKuX 3apsAaoB U B3aUMOJEHCTBHE 3apsKEHHBIX Tell.
Y cTpoiicTBO U JeiiCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTudecKast HHTyKIIHSL.
3aKOH COXpaHEHUS HIIEKTPUUECKIX 3aPSI0B.
[IpoBomHWKH ¥ AMIITEKTPHUKH.
MonennpoBaHHe CHIIOBBIX JIMHHUH AIEKTPHIECKOTO OIS
HcTouHMKY TOCTOSTHHOTO TOKA.
JeiicTBUS 31IEKTPUUECKOr0 TOKA.
. DJEKTPUYECKUM TOK B KUJIKOCTH.
. T'a30BBIi pazpsin.
. MI3amepenue cuipl TOKa aMIIEpMETPOM.
. M3amepenue 31eKTpuIecKoro HanpsDKEeHHs BOJTBTMETPOM.
. PeocTar 1 MarasuH CONpOTHBICHUH.
. BzanmoneiicTBrie OCTOSIHHBIX MATHHUTOB.
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. MOILCJ'IPIpOBaHI/IG HCEBO3MOXHOCTH PAa3CJICHUA ITOJIFOCOB MaruuTa.
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. MonenupoBaHre MarHUTHBIX MOJIEH TOCTOSIHHBIX MarHUTOB.
. OneiT Opcrena.

. MarauTHOE none Toka. DIEKTPOMArHuT.

. JleficTBE MarHUTHOTO I0JIs1 HA IPOBOAHMK C TOKOM.

. DNeKTpoaBUTaTENb MOCTOSHHOTO TOKA.

. UccnenoBanue ABneHNs 3JIEKTPOMATHUTHON MHTyKIIUH.

. OnbiTel @apanes.
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24. 3aBUCHMOCTD HaNpaBIeHHs] HHAYKIIMOHHOTO TOKA OT YCJIOBHI €ro BOSHUKHOBEHHUSI.

25. DnexkTporeHepaTop MOCTOSHHOI'O TOKA.

Jlabopamopnusie pabomul u onvimol.

OmnbITHI 10 HAOIOACHHIO 3JIEKTPU3ALUH Tell HHIYKUUEH U PH COMTPUKOCHOBEHUU.

HccnenoBanue neiicTBUS 3JEKTPUYECKOTO MOl Ha TPOBOIHUKH M JUAJIEKTPUKU.

COopka u mpoBepka padOTHI HNEKTPHYECKOH LENH MOCTOSHHOTO TOKA.

UzmepeHue u peryarupoBaHne CUIIBI TOKA.

H3MepeHue U peryiMpoBaHUE HATPSAAKEHUA.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKAa, WIYHIErO 4Yepe3 pPEe3UCTOp, OT COMPOTHUBICHUS pe3UcTopa M
HaNpsHKEHUS Ha PE3UCTOpE.

o vk wNE

7. OnbIThl, IEMOHCTPUPYIONIUE 3aBUCUMOCTh 3JIEKTPUUECKOTO CONPOTUBICHUS MPOBOJHUKA OT €ro JJIMHBI,
IIJIOIIA U TIONIEPEYHOr 0 CEYeHHs U MaTepraa.

8. [IIpoBepka mpaBuiIa CIOXKEHHUS HANPSHKEHUH TIPU MTOCIIEI0BATEILHOM COEAMHEHNH JBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiIa AJisi CHUIIBI TOKa MPH MapajjieIbHOM COSAMHEHNN PE3UCTOPOB.

10. Onpenenenne pabOTHI AMEKTPUIECKOT0 TOKA, HIYIIETO Yepe3 PE3UCTOP.

11. Omnpenenenre MOUTHOCTH 3JIEKTPUIECKOTO TOKA, BBIIEISIEMOM Ha pe3ncTope.

12. HccnenoBaHue 3aBUCUMOCTH CUIIBI TOKA, MYILErO YEPE3 JIAMIIOUKY, OT HAIPSYKEHUS HA HEW.

13. Omnpenenenue KIIJ1 HarpeBarens.

14. UccnenoBaHue MarHUTHOI'O B3aUMOJEUCTBUSA IIOCTOSTHHBIX MAarHUTOB.

15. M3y4eHre MarHUTHOTO TIOJISI TIOCTOSSHHBIX MarHUTOB MPH WX 00BEINHEHUH U Pa3AeIeHUN.

16. HccnenoBaHue AEUCTBUS 3JIEKTPUUECKOrO0 TOKA HA MAarHUTHYIO CTPEIIKY.

17. OnpITHI, AEMOHCTPHUPYIONINE 3aBUCUMOCTh CHJIBI B3aUMOAECHCTBHSA KATYIIKH C TOKOM W MarHWTa OT CHJIBI
TOKa M HaIlpaBJICHUS TOKA B KaTYIIIKE.

18. M3y4eHne AelcTBUS MAarHUTHOTO TIOJISI HA TPOBOTHUK C TOKOM.

19. KoncTpynpoBaHue 1 U3ydeHHE paOOTHI JIEKTPOIBUTATEIS.

20. NUzmepenune KIIJ] aneKkTpoABUTaTENBHON YyCTAHOBKH.

21. OmBITHI 1O UCCIENOBAHUIO SABIICHIS 3JIEKTPOMAarHUTHON WHAYKIIMHU: UCCIIeA0OBaHNE N3MEHEHNI 3HAUYCHUS U
HaIlpaBJICHUS UHAYKIHOHHOI'O TOKA.

9 KJIACC

Paszpnen 8. Mexannueckue siBJIeHUsI.

Mexanuueckoe aBmxeHue. MarepuanpHast Touka. Cucrema orcuéra. OTHOCHUTENBHOCTH MEXAHHYECKOIO
IBIDKCHUS. PaBHOMepHOE TpsAMONHMHEHHOE OBIKEeHWE. HepaBHoMepHOe mpsiMoimHelHOe aBwkeHHe. CpemHsas u
MI'HOBEHHAs! CKOPOCTh TeNa [P HEPABHOMEPHOM JBIKCHUH.

Yckopenne. PaBHOyckopeHHOe TpsiMONrHERHOe ABikeHne. CBobomHoe nagenne. OnbITel [ anmmes.

PaBHOMepHOE mBIKEHHE O OKpYyx)HOCTH. Ileprom m wactota obpameHus. JluHeliHas u yrioBas CKOPOCTH.
LenTpocTpeMuTenbHOE YCKOPEHUE.

IIepsriit 3akoH HetotoHa. Bropoii 3akoH Hetotona. Tperuii 3akoH Hertotona. [IpuHnumn cynepno3suuuu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Cuila TPEHUSI CKOJIbXKEHUS, CUJIa TPEHUS MOKOSA, APYTrue BUIbI
TPEHHUSL.

Cuia TsDKeCTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpeHHe CcBOOOJHOro najeHusl. [IBukKeHne MiaHeT BOKPYT
Comnnua. IlepBast kocMudeckast ckopocTs. HeBecoMOCTh 1 Ieperpys3Ku.

PaBHOBecne MaTepranbHON TOUKH. AOCOMIOTHO TBEPHOE TeNo. PaBHOBEcHe TBEPAOrO Tela C 3aKPEIUIEHHOH OChI0
BpaileHus. MoMeHT cuitbl. LleHTp TsbxecTu.

Wmnynec Tena. U3menenne ummyinsca. ViMmynbe cuibl. 3aKOH COXpaHEHUs UMITYJIbca. PeakTHBHOE IBMKEHHE.

Mexannueckass paboTa U MOIIHOCTb. PaboTa cui TspkecTH, ynpyroctd, TpeHus. CBs3b HEPrUM U padoTHI.
[lorenuunanbHas SHEPrusi Tena, MOJHIATOrO HaJ IMOBEPXHOCTHIO 3eMiin. IloTeHImanbHas 3HEprus CXaTol NMPYKUHBL.
Kunernueckas sHeprus. TeopemMa 0 KHHETUYECKOH 3HEPIrUU. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTHH.

Jemoncmpayuu.

1. Habnronenne MeXxaHMYECKOTO JBMKEHHS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHuE MyTeH U TPaeKTOPUH ABMKEHHS OZHOTO M TOIO XK€ TENa OTHOCUTENBHO Pa3HbIX TEJI OTCUETA.

3. H3MepeHune CKOpOCTH M YCKOPEHUS NPSAMOIUHENHOr0 IBHKEHUS.

4. MHccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOIO JBUKEHUS.



5. HaGmionenue nBMKEHHS TeNa MO OKPYKHOCTH.

6. HalGmonenne MexaHUYeCKUX SIBICHHUN, IPOUCXOISIINX B cUCTeMe 0TcuéTa «Tenexka» mpu e€ paBHOMEpHOM
U YCKOPEHHOM JBMKEHUU OTHOCHTENFHO KabuHeTa (U3UKH.

7. 3aBHCHMOCTb YCKOPEHHS TE€lla OT MAcChl Tea U IeMCTBYIOIIEH Ha HETO CUIIBI.

8. HaGmonenue paBeHCTBa CHII IPU B3aUMOJICHCTBUU TEIL.

9. HsmeHenue Beca Tena IpU YCKOPEHHOM JBUXKECHUMU.

10. Ilepenaya uMmysbca IIpyu B3aUMOIEHCTBUU TEN.

11. [IpeoOpa3oBaHus YHEPTUH MTPU B3aUMOICHCTBUH TEI.

12. CoxpaHeHHe UMITyJIbCa IPU HEYTIPYTOM B3aHMOAEHCTBHUU.

13. CoxpaHeHHe UMITyJIbCa MPH a0COTIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGnronenue peakTUBHOTO JBH)KCHUSI.

15. CoxpaHeHHe MEXaHUYECKOW SHEPTUH ITPH CBOOOTHOM Ta/ICHHH.

16. CoxpaHeHne MEXaHMYECKON IHEPTUU TIPU JBMKEHUH TeNa MOJI AEUCTBUEM NPYKUHBI.

Jlabopamopnsie pabomost u onvimol.

1. KoHcTpyHnpoBaHue TpakTa JUIs pa3roHa U JajJbHEHIIEro paBHOMEPHOT O IBMKEHHS IIApUKA UITH TEIEKKH.

Omnpenenenne cpeHeil CKOPOCTH CKONBXEHUsT OpycKa WiTH JBMKEHHS IAPHUKa 0 HAKIIOHHOH MIIOCKOCTH.

Onpenenenrie yCKOpEHHsI Tea IMPU paBHOYCKOPEHHOM JIBM)KEHUH 110 HAKJIIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCIMOCTH IIyTH OT BPEMEHH TP paBHOYCKOPEHHOM JBMKEHNHU 0€3 HauyaIbHOM CKOPOCTH.

v wnN

[TpoBepka TUTIOTE3BI: €CIIH IPH PABHOYCKOPEHHOM JIBIDKEHUH 0€3 HauaIbHOW CKOPOCTH ITYTH OTHOCSTCS KaK
paa HEYETHBIX YHUCECII, TO COOTBETCTBYIOIIUE IMTPOMEKYTKU BPEMEHN OJHAKOBBI.

I/ICCHCHOBaHI/Ie 3aBUCUMOCTHU CWJIBI TPEHUS CKOJIBXKCHUA OT CHUJIBI HOPMaJIbHOI'O AaBJICHU.

Onpenenenne K03QdUITEHTa TPEHUS CKOIIBKEHHUSL.

Onpenenenne KECTKOCTH MPY>KUHBL.

L o N o

Ompenenenrie pabOTHI CHITBI TPEHUS IPU PABHOMEPHOM JIBIKEHUH TeJIa 110 TOPH3OHTATEHON TTOBEPXHOCTH.
10. Onpenenenne paboOTbl CUJIBI YIPYTOCTHM IpU IOABEME Ipy3a C MCIOIb30BAHUEM HEMOABUKHOIO U
MIOJBM>KHOIO OJIOKOB.
11. M3yuyeHue 3aK0Ha COXPAHEHUS DHEPTHUU.
Paznen 9. Mexanuuyeckue Ko1e0aHUs M BOJIHBI.
KonebarensHoe nBwkeHne. (OCHOBHBIE XapaKTEPUCTHKH KOJCOAHMH: MeEpHOJ, 4YacTOTa, aMIUIMTYAA.
MareMaTH4aecKuit U IpyKUHHBIA MasTHUKH. [IpeBparienre sHepTruy IpH KojaeOaTeT-HOM IBI)KCHUH.
3artyxaromue KkoieOaHus. BreiHyX)zAeHHble KonmeOanus. Pezonmanc. Mexanmueckne BomHBL —CBOHCTBa
MexaHH4YecKux BOJH. llpononpHbple W moNEpedHble BOJIHBL JIIMHA BOJHBI U CKOPOCTh €€ paclpoCTPaHEHUS.
MexaHuuyecKue BOJIHBI B TBEPAOM Telle, CEICMUYECKUE BOJIHBIL.
3Byk. ['poMKocTs 3ByKa U BeIcoTa ToHA. OTpaskeHue 3Byka. H(GPa3ByK U yIbTpa3ByK.
Hemoncmpayuu.
HaGmonenne koneGanmii Ten Mo AeWCTBUEM CHJIBI TSHKECTH H CHJIBI YIIPYTOCTH.
HaGmonenne konebaHmii rpy3a Ha HUTH B Ha TIPY>KUHE.
HaGumoienvie BEIHYKIEHHBIX KONeOaHUH 1 pe30HAHCA.
Pacnpoctpanenne npomoabHbIX U MONEPEYHBIX BOJIH (HA MOJEIH).
Habnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.
AKyCTUYECKU PE3OHAHC.
Jlabopamopnvie padbomut u onvimol.
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Omnpenenennie 4acToThl U NEepUoa KoJeOaHNH MaTeMaTHUECKOr0 MasgTHHKA.
Omnpenenenye 4acTOTHI U NIEpUOA KOJIEOaHUH MPYKUHHOTO MasITHUKA.
HccnenoBanne 3aBUCHMOCTH IIEPHOAA KOJIEOAHUH MOJBELIEHHOIO K HUTHU I'py3a OT JAJIMHbBI HUTH.
HccnenoBanue 3aBUCHMOCTH NEpHOAa KoJeOaHUil IPY>KMHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka HE3aBHCUMOCTH IEpHOAA KOJIeOaHHUH Ipy3a, MOIBEIIEHHOTO K HUTH, OT Macchl Ipy3a.
OmnbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD NEPHOAa KoJeOaHUH NMPYKMHHOIO MasiTHUKA OT Macchl Ipy3a U
XKECTKOCTH MPYKUHBL

7. HW3mepenue ycKopeHUs! CBOOOTHOTO MaICHUSI.

Pazngen 10. DiekTpoMarHuTHOE 10JIe M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMAarHUTHOE ToJe. OJIEKTPOMarHuTHble BOJHBL. CBoOMcTBa 3neKTpoMarHUTHBIX BOnH. [llkama
3JIEKTPOMAarHUTHBIX BOJIH. VcIIonb30BaHuE 3JIEKTPOMAarHUTHBIX BOJIH JJIs1 COTOBOH CBSI3H.

OnexTpomMarHuTHas npupoja csera. CKkopocTs cBeTa. BonHOBBIE cBOMCTBA CcBETa.
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Hemoncmpayuu.
1. CaoiicTBa ANIEKTPOMArHUTHBIX BOJIH.
2. BoyHOBBIE CBOICTBA CBETA.
Jlabopamopusie pabomul u onvimol.
1. H3zy4yeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOILBIO MOOMIIBHOTO TenedoHa.
Pa3zgen 11. CBeToBbIE AIBJIEHHS.
JlyueBast moznens cBera. Mcrounuku cBeta. [Ipsmonunelinoe pacnpocTpaHeHue cBera. 3atMenus CoiHIA U
Jlynsl. Otpaxenue cera. [Iockoe 3epkaso. 3aKOH OTpaKeHHsI CBETa.
[Ipenominenue cBera. 3akoH mnpenomieHus cBeTa. [lomHoe BHyTpeHHee oTpaxkeHHe cBera. lcmonb3oBanue
IIOJIHOT'O BHYTPCHHEI'O OTPAXKCHUA B OIITUYCCKUX CBETOBOJAX.
Jlunza. Xopx syduedt B yuH3e. OnTHueckas cuUcTeMa (QoToarmapara, MHKPOCKOMAa M Telieckomna. [Jia3 kak
oInTu4eckas cuctema. banzopykocTs M 1a1bHO30PKOCTD.
Pasnoxenue Genoro ceera B criektp. OnbiTel HptoToHa. ClioykeHne CrieKTpaibHBIX IBETOB. Jlucmepcus cera.
Hemoncmpayuu.
[IpssiMonnHENHOE pacpocTpaHEHUE CBETA.
OtpaxxeHue cBeTa.
[MonyueHune n300paxeHU B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiaX.
IIpenomnenue ceera.
OnTHYecKuit CBETOBO/I.
Xom mydeit B cobnparomei JIna3e.
Xon nydell B pacCenBaroLlei JIMH3E.
[omyuenne n300paxeHU € ITOMOIIBIO JINH3.

LN hEWNRE

[Mpunnun aefictBus doroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.
10 Mopnens rasa.
11. Pa3nokeHue OEIIoro cBeTa B CIIEKTP.
12. Ilomydenue Genoro cBeTa MpH CIOKEHUN CBETA Pa3HBIX IIBETOB.
Jlabopamopnbvie pabomel u onvimel.
1. HccnemoBaHme 3aBHCHMOCTH yTJIa OTPaXKEHUSI CBETOBOTO JyJa OT yria IMaJICHHS.
2. H3yueHne XapaKTepUCTUK N300pakeHHUs MIPEIMETa B TUIOCKOM 3EpKae.
3. HccnemoBaHne 3aBUCUMOCTH yTJIa TPEIOMIIEHHUS CBETOBOTO JIyda OT YIJla MaJeHUsl Ha TPaHHUIE «BO3AYyX—
CTEKIIO.
4. TlomydeHmne n300paXeHUH C TIOMOIIBIO COOMPAIOIIEH JTIMH3HL.
5. Omnpenenenne (pOKYyCHOTO pacCTOSHUS U ONTHYECKOW CHIIBI COOMPAIOIIEeH JTHH3BL
6. OIBITHI 11O Pa3TOKEHHUIO OETIOTO CBETA B CIIEKTP.
7. OmnBITH IO BOCTIPUATHIO IIBETA MPEIMETOB TIPH WX HAOIIOJCHUH Yepe3 I[BETOBbIC (DHUIBTPHI.
Pa3nen 12. KBpanTtoBble siBJICHUS.
Omnswitel Pezepdopna u mnaneraprast Monenb aroma. Moaens atoma bopa. Vcnyckanue U moriomieHne cBera
atomoM. KBaHThL. JIMHEHYaThIE CIIEKTPHL.
PanmnoaktuBHOCTE. ANbha, OeTa-  raMMa-u3ydeHusi. CTpoeHne aToMHOro sapa. HykimoHHast MOJIenTs aTOMHOTO
sinpa. M3otonsl. PagmoaktuBHbie ipeBpaineHus. [lepron momypaciama aTOMHBIX siziep.
S nepHbie peakuny. 3aKOHBI COXPAHEHHS 3aPsII0BOTO U MaCCOBOT'O YKCEN. DHEPIrUsl CBA3M aTOMHBIX sifep. CBs3b
Macchl ¥ 3Hepruu. Peakunu cuaTe3a u nenenus aaep. Microunnku sHeprun ConHIA U 3BE3.
SAnepnast sHepreTrka. [leicTBUS paTOaKTUBHBIX U3TYYEHUI Ha )KUBBIE OPTaHU3MEI.
Hemoncmpayuu.
CriekTpbl U3TY4YeHUS U TIOTJIONICHHUS.
CrieKTphl pa3IUuHbIX I'a30B.
CriexTp Bomopoza.
Habmonenue TpekoB B kamepe BuibcoHa.
Pabota cuérunka HOHU3UPYIOMINX U3TYUCHHH.
Peructpanus nznydeHust IpUPOAHBIX MUHEPAIOB U POAYKTOB.
JIaﬁopamopnble pabomol u onvimol.
1. HaOnroneHue CIJIOMIHBIX M IMHEHYATHIX CIIEKTPOB H3JIydEeHUSI.
2. MHccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YaCTHLIBI IO TOPMO3HOMY ITyTH (110 hoTorpadusim).
3. H3mepeHue pagiuoakTUBHOIO (hoHa.
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I[HoBTOpUTETHHO-00001IAIOIINI MOTYJIb.

[loBTOpHUTENBEHO-0000IIAIOIIMK MOIYAb MpEAHAa3HA4YeH sl CHUCTEMaTH3alMH M OOOOLIEHUS! MPEeIMETHOTO
COZICpP’KaHUS U OMBITA JIEATENILHOCTH, MPHUOOPETEHHOTO MPH M3YYEHHH BCErO Kypca (QHU3MKH, a TAKKe AJISI MOArOTOBKU
K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMeHY 10 (pH3HKe 115l 00y4JaromuXcs, BBIOpaBIIMX 3TOT y4eOHBIH MpeaMeT.

[Ipu n3ydyeHnn A1aHHOTO MOIYJIS PEANTU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUIBI AEATENBHOCTH, HA OCHOBE KOTOPBIX
obecrieunBaercst JOCTHKEHUE PEAMETHBIX U METAIPEAMETHBIX IIAHUPYEMBIX PE3YJIbTaTOB 00y4UeHUs, POpMUPYeETCs
€CTCCTBCHHOHAaY4YHasA I'PaMOTHOCTL: OCBOCHUC HAYYHBIX MCTOJOB HCCICIAOBAHUA SIBJICHUM npupoabl U TEXHHUKU,
OBJIaACHUC YMCHUAMU OOBSICHATD (I)I/I3I/I‘-I€CKI/I€ SABJICHUS, NIPUMCHSA IMOJTYUCHHBIC 3HAHW A, pCIIAaTh 3a/la4i, B TOM YHCJIC
KauCCTBCHHBIC U SKCIICPUMECHTAJILHBIC.

[TpuHIMNHAIBHO NeATeTbHOCTHBIM XapaKkTep JaHHOTO pas3jiesia peannusyercs 3a c4ET TOro, 4yTo olOydaroluecs
BBIITOJIHATOT 3alaHK A, B KOTOPBIX UM NPCAjIaracrcs:

HA OCHOBE IOJYYCHHBIX 3HAHUH pacllO3HABAaTh W HAYYHO OOBACHATH (pU3MUECKUE SBICHUS B OKpYXKarolleH
HPUPOJE U NTOBCEAHEBHOU JKU3HU;

HCII0JIb30BaTh HAYYHBIC METOAbI UCCIICAOBaAHUA (1)I/I3I/I‘IeCKI/IX HBHCHHﬁ, B TOM YHUCJIC IJIA MPOBEPKU THIIOTE3 U
MMOJTYy4CHUA TCOPETHYCCKUX BBIBOIOB,

0OBSICHATD HAaY4YHBIC OCHOBBI HanOoJIee BaXKHBIX ILOCTI/I)I(GHI/Iﬁ COBPEMECHHBIX TGXHOJ’IOFI/II\/’I, HalrpuMmep, NpakTUICCKOro
HCIIOJIb30BaHMA Pas3IMYHBIX UCTOYHUKOB 3HEPIMHU HAa OCHOBC 3aKOHA MPEBpAlICHUA U COXPAHCHUA BCEX M3BECTHBIX
BHJI0B SHEPIUH.

IINIAHUPYEMBIE PE3YJBTATbBI OCBOEHHUS IIPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OGPA30BAHUA

Uzyuenne Gu3MKUM HA ypoOBHE OCHOBHOTO OOINEro OOpa30BaHWs HAINPABICHO HA JIOCTH)KEHHE JTMYHOCTHBIX,
MeTanpeAMETHBIX 1 MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB.
B pesyabrate u3yueHus (GU3MKA HAa ypPOBHE OCHOBHOIrO OOIIEro oOpa3oBaHUs Yy oOydaromierocs OymyT

c(OopMUpPOBaHbI CIEIYIOIINE JINYHOCTHBIE PE3YIbTAThl B YACTHU:

e 1) NaTpHOTHYECKOI'0 BOCIIUTAHUS:

® - MPOSIBIICHHE HHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSHHIO POCCHHMCKON (PU3NIECKON HAYKH;

® - [[CHHOCTHOE OTHOIICHHUE K JOCTHKCHUSAM POCCHHUCKUX YIEHBIX -(DH3HKOB;

e 2) rpaskAaHCKOI0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

® - FOTOBHOCTHb K AKTUBHOMY Y4YacTHIO B OOCYXJAE€HHH OOLIECTBEHHO 3HAYMMBIX M 3TUYECKHUX IIPOOJIEM, CBSI3aHHBIX
C MPAKTUYECKUM NIPUMEHEHUEM TOCTHKEHUN (HU3UKY;

® - OCO3HAaHHUE BAXHOCTU MOPAJIbHO-ITHUECKUX NIPUHLHIIOB B IEATEIHOCTH YUEHOT0;

e 3)3CTeTHYECKOr0 BOCIIHUTAHMS:

® - BOCIPUATHE 3CTETUUECKUX KAa4eCTB (pr3nuecKoil Hayku: e€ rapMOHHYHOIO TOCTPOEHHS, CTPOrOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

® 4) HEHHOCTU HAYYHOI'O IO3HAHUSA:

® - OCO3HAaHHE LEHHOCTH (M3WYECKOW HAyKHM KaK MOLIHOTO MHCTPYMEHTa IIO3HAHUS MHUpPA, OCHOBBI Pa3BUTHS
TEXHOJIOTUH, BayKHEHIIEH COCTABISAIOMEH KYJIbTYPHI;

® - pa3BUTHE HAYYHOH JI0O03HATEILHOCTH, HHTEPECA K HCCIIEN0BATEIbCKOM NS TEIIbHOCTH;

e 5) ¢popMuUpPOBAHMS KYJIbTYPbI 310POBbSI U IMOLMOHAJIBHOI0 0J1ar0NOIy4Hsi:

® - OCO3HAHHE IIEHHOCTH 0e30macHOoro obpasa *XHU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MHPE, BaXKHOCTH IIPABUI
0e30macHOro MOBECHUS Ha TPAHCIIOPTE, Ha I0POrax, C 3JEKTPHUUECKUM H TEIIOBBIM 000PY/I0BAHUEM B IOMAIIHUX
YCIIOBUSIX;

e - chopMUPOBAHHOCTH HaBBIKA peQIIeKCHH, IPU3HAHKME CBOETO IIpaBa Ha OMIMOKY M TaKOTO K€ MpaBa y JAPYroro
YeJIOBEKa;

e 0) TPyIOBOI0 BOCIIMTAHMS:

® - aKTMBHOE YYacTHE B PELICHUH MPAKTHYECKUX 3a/a4 (B paMKax ceMbH, 00pa30BaTeIbHON OpraHU3aliy, ropoa,
Kpasi) TEXHOJIOTHYECKON M COLMAIbHON HAIIPaBIEHHOCTH, TPEOYIOIIMX B TOM YHCIe U (PU3MYECKUX 3HAHUII;

® - YHTEpPEC K MPaKTUYECKOMY M3YUEHHIO Ipodeccuil, CBI3aHHBIX C (PHU3MKOIL;

e 7) 3KOJIOTHYECKOTr0 BOCIIUTAHMS:

e - OpHEHTalMs Ha NpUMeHeHHe (U3WYECKMX 3HaHWH Uil pelIeHus 3ajad B 00JacTH OKpY)Karouleld cpeapl,
[JIAaHUPOBAHHS MOCTYIIKOB U OLIEHKH MX BO3MOXHBIX MOCIEACTBUN Ul OKPYKAIOILIEH Cpeibl;

® - OCO3HaHHE INI00ATLHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIeM U MyTel UX PelleHus;



e 8) ajanTanuM K M3MEHSIOIINMCS YCJIOBHAM CONMAILHON U MPHUPOIHOM cpeabl:

® - MOTPEOHOCTH BO B3aMMOJICHCTBUY NIPU BBHIMOJHEHWH UCCIECJOBAHUI U TPOEKTOB (PU3MUECKOM HAMPaBICHHOCTH,
OTKPBITOCTb OTIBITY U 3HAHUM JIPYTHX;

® - [IOBBILLIEHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPaKTHUECKYIO 1€ TENbHOCT;

e - noTpeOHOCTh B ()OPMHUPOBAHUM HOBBIX 3HAHWW, B TOM 4ucie (HOpMYIMpPOBATH HJIEH, MOHSTHS, THIIOTE3BI O
($u3nvecKnX 00bEKTaxX M SIBICHUSAX;

® - OCO3HaHHE JAe(UIIUTOB COOCTBEHHBIX 3HAHHUI U KOMIICTCHTHOCTEH B 00JIACTH (DU3UKH;

® - JUIAHMPOBAHHE CBOETO Pa3BUTHS B IPUOOPETEHNH HOBBIX (PU3NUECKUX 3HAHUN;

® - CTpEeMIICHHE aHAIM3UPOBATh M BBIBISTH B3aUMOCBSI3U TPUPOJBI, OOIIECTBA M IKOHOMHKH, B TOM YHCIE C
WCTIOJIb30BaHUEM (PH3MUECKUX 3HAHUIA;,

® - OlICHKA CBOUX JICHCTBUI C YUETOM BIHSHUS HA OKPY>KAIOUIYIO CPEy, BOSMOXKHBIX INIO0AIBHBIX TTOCIIEICTBHH.

METANPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTe 0CBOSHHS MPOrpaMMebl 10 (PU3MKE Ha YPOBHE OCHOBHOI'O 0OIIIEro 00pa3oBaHUs y 00y4JaroIerocs
OyayT copmupoBaHbl MeTampeAMeTHbIE Pe3yJIbTaThl, BKIIOYAIOIINE O3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbBIC
JICHCTBHS, KOMMYHHKATHUBHBIC YHHUBEpCajbHbIC YUeOHBbIC JEHCTBHUS, PEryJIsATHBHBIC YHHUBEPCAJIbHbIC Y4eOHBIC
JEUCTBUSL.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqeﬁm,le Z[eﬁCTBHfl

Ba3zoBble 1oruveckue aeiicTBus:
®  BBIIBIIATH U XapaKTePU30BATh CYIECTBEHHBIE TPU3HAKN O0OBEKTOB (SBIICHUIN);
e  YCTaHABIMBATH CYLIECTBEHHBIN NPU3HAK KIacCH(pUKAIMU, OCHOBAHHUS Ul 0OOOIICHUS U CPaBHEHNS;
e BBUBJITH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B paccMaTpuBaeMbIX (hakTaX, JaHHBIX M HAOIIOAEHMSIX,
OTHOCSIIUXCS K (PU3UUECKUM SIBJICHUSIM;
®  BBHIABIATH NPUYMHHO-CIICACTBEHHbIE CBS3M NPH H3YYeHHH (U3NYECKUX SBICHHH M TIPOIECCOB, JIEIaTh
BBIBOABI C MCIOJb30BAHMEM JACAYKTHUBHBIX M HHAYKTHBHBIX YMO3AKJIIOUEHHH, BBIIBUIaTh THUIOTE3bI O
B3aMMOCBA3IX (PU3UUECKUX BEIUUMH;
®  CaMOCTOATENBHO BHIOMPATh croco0 pemieHus y4eOHOW (HU3MUecKod 3amadn (CpaBHEHHE HECKOJIBKHX
BapHaHTOB PeEIIeHNs, BEIOOP HanOosee MOAXOISILEro ¢ y4ETOM CaMOCTOSTENbHO BBIACIEHHBIX KPUTEPUEB).
ba3oBble ucciieqopare/bckue AeiicTBUs
®  CIIOJb30BATh BOIPOCH KAK UCCIEN0BATENbCKUI MHHCTPYMEHT IO3HAHMS;
® [IPOBOIUTH IO CAMOCTOSITENBHO COCTaBICHHOMY IUIAHY OIIBIT, HECIOXHBIM (PU3MYECKUI 3KCIIEPUMEHT,
HeboubIIoe uccnenoBanrne GU3NIECKOro SBICHUS;
® OICHUBATh Ha MPHUMEHHMOCTh U JOCTOBEPHOCTh MH(OPMALUIO, NOITYUYECHHYIO B XO/€ HCCIEIOBAHMS HIIH
IKCIEPUMEHTA;
®  CaMOCTOATENBbHO (POpPMYIHpOBaTh OOOOIEHWS] W BBIBOABI 1O pe3yabTaTaM MPOBENEHHOTO HAOIIOAEHUS,
OIIBITA, HCCIIEIOBAHNUS;
® [POrHO3MPOBATH BO3MOXHOE JajbHEHIEe pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TAaKXKE BBIABUIAThH
MIPEATIONOXKEHNS 00 X Pa3BUTHU B HOBBIX YCIOBHSX M KOHTEKCTAX.
PaGora ¢ nunopmanueii:
® [PUMEHATH Pa3IM4HbIe METO/bI, HHCTPYMEHTHI U 3aIIPOCHI IPY MOUCKE U 0TOOpe MH(OPMALIMN HITH JAaHHBIX
C Y4E€TOM MPEeNJIOKEHHON yueOHO! (hr3muecKor 3aaum;
®  aHAJIM3MPOBATh, CHCTEMAaTHU3UPOBATb M MHTEPHPETUPOBATH HMH(OPMALMIO DPA3IMYHBIX BUAOB U (hopm
MIpEACTaBICHUS;
®  CaMOCTOSTENIbHO BBIOMPATh ONTHMAaNIbHYIO (opMmy mnpencraBieHus HHGOOPMALUU W WILTIOCTPHUPOBATH
pelaeMbie 3a1a4l HECTIOKHBIMH CXEMaMHt, AUarpaMMaMH, HHOM rpauKoi 1 MX KOMOMHALIUSIMH.
KoMMyHnKkaTHBHBIC YyHHBepcaJlbHbIe y4eOHbIe NeiiCTBHA:
e BXoJe 00cyxIeHusl yueOHOro MaTepHaa, pe3yabTaToB J1a00paTOPHBIX paboT U MPOESKTOB 33/1aBaTh BOIIPOCHI
IO CyLIECTBY O00CYKIaeMOl TeMbI U BBICKa3bIBaTh WJICH, HAlLICIICHHbIC HA PELICHHE 3a/1aud U HOoAAep )KaHue
OnarokenaTeabHOCTH OOIIEHMS;



COIOCTaBIISATh CBOM CYXKICHUS C CYKJCHHSIMH JPYTUX YYaCTHHKOB JMajiora, OOHapyXWBaTh pasiiMuve U
CXOJICTBO MO3UIIHIA;

BBIP2XKATh CBOIO TOYKY 3PEHHS B YCTHBIX U IMCBMEHHBIX TEKCTaX;

MyOIMYHO TIPEACTABIATh PE3YAbTAThl BBITOJHEHHOTO (DHU3MYECKOTO OMBITa (IKCIICPUMEHTA, UCCIICAOBaHNUS,
MPOEKTa);

MMOHMMATh M WCIOJb30BaTh MPEUMYIIECTBA KOMAaHJHOM W WHAWBUIYAJIbHOH pabOTHl NpU pEIICHUU
KOHKPETHOM (PU3UIECKON MPOOIIEMBI;

MNpUHUMATH LEIIN COBMECTHOM ACATCIIBHOCTU, OPTaHU30BbIBATH ILCI\/'ICTBI/ISI o eé JOCTUIKCHUIO: paCpeaciiiaTh
POIH, 00CYKIaTh MPOLIECCH U PE3YJIbTaThl COBMECTHON PaboThI, 0000IIIaTh MHEHHS HECKOJIbKHX JIFOJICH;
BBITIOJIHATh CBOIO 4YacTh paOOThI, JOCTUTAas KAa4eCTBEHHOrO pe3yjbTaTa IO CBOEMY HAIPaBIICHUIO H
KOOpAUHHUPYA CBOU I[Cf/iCTBPIﬂ C ApYIruMH 4JiCHaMH KOMaHIbI;

OLICHMBATh KAauecTBO CBOEro BKJIaJa B OOMMA TPOAYKT IO KPUTEPHUSIM, CaMOCTOSATEIBHO
chopMyTUPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSL.

PerJIﬂTI/lBHI)Ie YHUBEPCAILHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:

BBISIBJISITH TPOOJIEMBI B )KU3HEHHBIX U YY€OHBIX CUTYAIHSIX, TPEOYIOIIUX /sl pelieH st GU3NIECKUX 3HAHUH;
OPHEHTHPOBATHCS B PA3IMYHBIX MOAXO0JAaX MPHHATHS pElIeHUd (MHAMBUAyalbHOE, TIPUHITHE PEIICHUS B
TpyIIe, IPUHATHE PEIIEHUH TPYIIIION);

CaMOCTOSTEIILHO COCTABIISITh ATOPUTM pelieHus: (PU3NIecKor 3a1a4u WM TIaHA UCCIIEIOBAHUS C YIETOM
HUMEIOIIUXCSI PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH MpeiiaraeMble BapUaHTHI
peLIEHMI];

JIeNIaTh BHIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIlICHHE.

CaMOKOHTpo.TlI), 3MOIUOHAIbHBIA HHTEJIEKT:

JlaBaTh aJICKBaTHYIO OLIEHKY CUTYyallu{ U IIpeasIaraTh IU1aH €€ N3MEHEHUS;

OOBSACHATh MNPUYMHBI JOCTHKEHUS (HEOOCTHIKEHHUS) pEe3yJbTaTOB JAEATEIbHOCTH, JaBaTh OLIEHKY
MPHOOPETEHHOMY OIIBITY;

BHOCHTBH KOPPEKTHBBI B ACITEIHLHOCTH (B TOM YHCIIC B XOJ BHINOJHEHHUS (H3MYECKOTO NCCIECIOBAHUS WM
IIPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB, WM3MEHMBILUXCS CUTyalMi, YCTAaHOBJIEHHBIX OLIMOOK,
BO3ZHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YNIbTaTa LIEIH U YCIOBHIM;

CTaBUThH ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa WM IHCKYCCHM Ha HAay4dHYIO TeMY, IOHUMAaTb
MOTHBBI, HAMEPEHHUS U JIOTHKY APYTOro;

IIPU3HABaTh CBOE MIPAaBO HA OMIMOKY MpPU pelleHuH (U3MYECKUX 3a7ad WM B YTBEPKACHUIX Ha HAay4dHbBIC
TEMBI U TAKOE e IIPaBO APYroro.

HNPEAMETHBIE PE3YJIBTATDBI

K koHmy oOydeHus B 7 KJacce IpeAMETHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE MIOJDKHBI OTpPaXKaTh
chOpMHUPOBAHHOCTH Y OOYJAFOIINXCS YMEHHIA:

WCIOJIB30BaTh IMOHATUS: (DU3MYECKHME M XMMHUYECKHE SBJICHHS, HAOJIONEHHE, HKCIIEPUMEHT, MOJEIb,
TUIIOTE3a, SAMHULBI (PU3MUECKUX BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHHS BellecTBa (TBEPIOE,
KHUIKOE, ra3o00pa3HOe), MEXaHHYECKOe IBI)KEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, MNPSIMOJIMHEHHOE),
TPaeKTOpHsA, paBHOACHCTBYIOIIAs cuia, Jedpopmanus (ympyras, IUIacTUYecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBI;

pasnuyath sBiIeHUS (OuUQQy3us, TEIOBOE [BMKEHHWE YACTHI[ BEIECTBA, PAaBHOMEPHOE IBIKEHHE,
HEpaBHOMEPHOE IBUKEHHE, MHEPLIVS, B3AUMOJEHCTBUE TEIl, pABHOBECHE TBEPABIX TEN C 3aKPEIIIEHHON OCBIO
BpallleHus, Neperada JaBieHUs] TBEPABIMU TeNaMH, >KUAKOCTAMH W ra3amu, aTMoc(epHoe IaBJeHHE,
IUTaBaHUE TeJl, IPEBPALLECHUSI MEXaHUYECKON SHEPIHH) 110 ONMMCAHUIO UX XapPaKTEPHBIX CBOWCTB U HA OCHOBE
OIIBITOB, AEMOHCTPUPYIOLINX JAaHHOE (PU3HUYECKOE SBICHHUE;

pacmo3HaBaTh MPOSIBIICHHE HW3YyYEHHBIX (U3WYECKUX SIBICHUH B OKpY)KAIOIIeM MHUpE, B TOM YHCIE
¢usnvecKkue sIBICHNUS B NPUPOIE: NPUMEPHI ABMKEHUS C PAa3IMUHBIMU CKOPOCTSMH B JKMBOM M HEXHBOH
NpHUpOAE, EHCTBUE CUJIBI TPEHHS B MPHUPOAE M TEXHUKE, BIUSHHE aTMOC(EepHOro NaBiEHHsS Ha >KUBOMN



OpraHu3M, IUIaBaHHE PBIO, pblYard B Tele YeJIOBEKa, NMPH 3TOM IIEPEBOAUTH MPAKTHYECKYIO 3agady B
y4eOHY10, BBIICISITH CYIIECTBEHHBIE CBOMCTBA (PU3HAKH) (PU3HMUECKUX SBIICHUH;

OIUCHIBATh M3YYCHHBIE CBOMCTBA TeNl M (U3MUYECKUE SIBICHUS, UCTIONB3Ys (U3MUECKUe BETUYMNHBI (Macca,
00BEM, TUIOTHOCTH BEIIECTBA, BPEMS], MyTh, CKOPOCTh, CPEHSISI CKOPOCTbh, CHUJIa YIIPYTOCTH, CHJIa TSHKECTH,
BEC TeJNa, CUJIa TPEHUsI, AaBleHne (TBEPOro Temna, )KMIKOCTH, ra3a), BBITAIKUBAIOIIASA CUJla, MEXaHUUYECKas
pabora, MOIIHOCTb, TIEUO CHJIBI, MOMEHT CHJIBI, KOX(QQHUIMEHT IONE3HOr0 MACHCTBUS MEXaHHU3MOB,
KUHETUYecKass W TMOTEHIHAaJIbHAs SHEPrHsi), P OMHCAHUH TMPABUIBHO TPAKTOBATH (PM3MUECKUN CMBICT
WCTONIB3YEMBbIX BEIIMYHMH, MX OOO3HAUYEHHUS M CAWHUIBI (U3WYECKUX BEIWYHH, HAXOAUTH (OPMYIIBL,
CBSI3BIBAIOIIME JaHHYI0 (U3UYECKYI0 BEIWYMHY C APYTHMMH BETUYMHAMH, CTPOUTH TPaduKd M3ydEHHBIX
3aBHCHUMOCTEH (PM3MUECKUX BEITHYHH;

XapaKTepH30BaTh CBOMCTBa TeN, (U3MUECKUE SIBICHHS M IMPOLECCHI, MCMOIb3Ys MpPaBUIA CIOXKEHHS CHI
(Bmonp onHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena, MpaBUJIO PAaBHOBECHS pblUara
(6;oka), «301I0TOE TPABUIIO» MEXAHWKH, 3aKOH COXPAHEHHs MEXaHHYECKOW JHEprHu, MpPU 3TOM JaBaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3aIMCHIBATH €T0 MaTEMAaTHIECKOE BBIPAKEHNE;

OOBSCHATH (U3HUYECKUE SIBICHUS, MPOIECCHl M CBOWCTBA TeN, B TOM YHCIE U B KOHTEKCTE CHTYyallWi
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BISABISTH IPHUYNHHO-CIISICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE
13 1-2 JIOTHYECKHX MIATOB C OMOPOH Ha 1—2 N3yUeHHBIX CBOWCTBA (PM3UUECKHX SIBICHUH, QU3MYECKUX 3aKOHA
WJIH 3aKOHOMEPHOCTH;

pemarh pacu€rHbie 3a7aull B 1—2 NEeHCTBHS, UCIIONB3YS 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIOIINE (DU3HUECKUE
BEJIMYHMHBI: HA OCHOBE aHAJIM3a YCJIOBHSI 3aJIa4M 3aIMChIBATH KPATKOE YCIOBHUE, MOJACTABIATh (HU3UUECKHE
BEJIMYHMHBI B (HOPMYIIBI U TIPOBOJIUTH PACUYETHI, HAXOJUTH CIIPABOYHBIC IAHHBIE, HEOOX OJJMMBIE JIJIsl pEIIeHUS
3a/1a4, OIIEHUBATh PEATMCTHYHOCTD IMTOTyIYEHHOW (PU3UUECKON BEIIMINHEI;

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO PEIIUTh MPH TOMOIIM (U3UYECKHX METOJIOB, B OMUCAHUH
WCCIIEZIOBAHMS BBLAEISTH IPOBEPSIEMOE MPEANONOKEeHne (TUIOoTe3y), pa3nuyaTh U WHTEPIPETHPOBATH
[Oy4EHHBIN pe3ysbTaT, HAXOAUTh OLIMOKU B XOJIE OIIbITA, AENATh BHIBOJBI 110 €I0 PE3yJIbTaTaM;
MIPOBOJUTH OIBITHI MO HAOMIOACHNIO (PU3MUECKUX SBICHUN MM (PU3NYECKUX CBOWCTB Tell: ()OPMYIHNPOBATH
IIpOBEPsieMbIe IPEAIION0KEHUS, COOMPATh YCTAHOBKY M3 NPEIJIOAKEHHOIO 000PYIOBaHMUS, 3alIUCHIBATh X0
OIIbITa ¥ (POPMYNIHPOBATh BBIBOABI;

BBINOJIHATh IPSMbIE M3MEPEHMsI PACCTOSIHUSA, BPEMEHHU, Macchl Tena, o0bEMa, CHJIBL U TEMIIEpPaTyphl C
UCTIONb30BAHWEM AaHAJOTOBBIX W LU(POBBIX NPHOOPOB, 3aMMCHIBATh ITOKAa3aHUS NPHOOPOB € yd&rom
3aJaHHOHN a0COIOTHON IMOTPENTHOCTH U3MEPEHUH;

IIPOBOAUTH MCCIIEAOBAaHHE 3aBUCHMOCTH ONHOM (PU3MUECKOW BEIHMYMHBI OT OPYrod C HCIOIb30BAHUEM
MPSIMBIX U3MEPEHNH (3aBUCUMOCTH IIyTH PABHOMEPHO JBUXKYILETOCS TEJla OT BPEMEHH JBIDKECHUS TeNa, CHIIBL
TPEHUSI CKOJIBKEHHUS OT Beca Tela, KadecTBa 00pabOTKU ITOBEPXHOCTEH Tl M HE3aBUCUMOCTHU CHIIBI TPEHUS
OT IIOHIAIN COIPHUKOCHOBEHUS TeJ, CHIIBI YIIPYTOCTH OT YIUIMHEHWs IIPY’KHHBI, BBITAIKUBAIOUICH CHUIIBI OT
00béMa MOrpy)XxEHHOIM YacTu Tela U OT IUIOTHOCTU KHUIKOCTH, €€ He3aBUCHMOCTH OT IJIOTHOCTH Teja, OT
IIIyOMHBI, Ha KOTOPYIO MOIPYKEHO Te0, YCIOBUHN IJIaBaHUS TeJl, YCIOBHM paBHOBECHS pblyara U OJIOKOB),
Y4acTBOBaTh B IUIAHMPOBAHMM Y4E€OHOTO HCCIEHOBaHUS, COOMPATh YCTAHOBKY M BBIIOJIHITH M3MEPEHUS,
clienyst IpeIoKeHHOMY IJIaHy, (PMKCHUPOBAThH PE3yIbTAThI IOIyYEHHONW 3aBUCUMOCTH (PU3NYECKUX BEIUINH
B BUJIE IPEIUIOKEHHBIX TAaOIML ¥ rpadMKOB, 1eaTh BHIBOABI 110 PE3YJIbTATAM HUCCIICIOBAHHUS;

MIPOBOANTH KOCBEHHBIE H3MEPEHUS (PU3NUECKUX BETUYNH (IVIOTHOCTH BEIIECTBA )KUAKOCTU U TBEPAOTO TeENa,
CHJIa TPEHHsI CKOIBKEHUS, NABJICHUE BO3AYyXd, BBITAIKHMBAIOIIAsl CHUJA, ACHCTBYIOIAs Ha MOTPYXEHHOE B
KHUIKOCTh TeNo, KOI()(MUIUEHT IMOJIE3HOrO IEHCTBUS NPOCTHIX MEXaHWU3MOB), CIEAYsS TNPeIUIOKEHHOU
WHCTPYKUMH: TpPHU BBIIOJIHEHHUH H3MEPEHUH COOMpaTh SKCHEPHUMEHTAJIbHYIO YCTAHOBKY M BBIYHMCIISTH
3HAYEHNE UCKOMOI BETMYHHBI;

co0JTI0AaTh TIpaBMJIa TEXHUKU 0€3011acCHOCTH IpH padoTe ¢ 1abopaTOPHBIM 000pYAOBaHUEM;

YKa3bIBaTh NMPUHLUIBI JEHCTBHSI MPUOOPOB M TEXHUUYECKHX YCTPOMCTB: BECHI, TEPMOMETP, ITUHAMOMETP,
COOOIIAIOIIKECs COCyIbl, OapOMETp, pbluar, HOABMKHBIM U HENOABMKHBIN OJI0K, HAKJIOHHAS TIOCKOCTH;
XapaKTepH30BaTh MPUHLUIBI JEHCTBHUS W3YUYEHHBIX NMPHOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOH Ha UX
onucanus (B TOM 4HWCIE: MOJMMITHUKH, YCTPOWCTBO BOAONPOBOJA, TMAPABINYECKHH Npecc, MaHOMETD,
BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), HMCIOJb3Yys 3HAHUS O CBOMCTBAaxX (U3MUECKUX SBICHUHA H
HeoOXoauMble (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTH MPUMeEPH! (HAXOAUTH MH(POPMALIUIO O MPUMEPAx) MPAKTUYECKOr0 MCIONb30BaHUS (HU3MUECKUX
3HaHUH B TOBCEAHEBHOW JKM3HM I oOecrieueHHs Oe30MacHOCTH MpH OOpalleHHHd ¢ NpudopaMu U



K

TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbSI M COOMIOACHUS HOPM 3KOJIOTHYECKOTO TOBEICHHS B
OKpYXKaIoLEeH Cpese;

OCYLIECTBIATH OTOOp MCTOYHHWKOB MH(opMauuu B VHTEpHETE B COOTBETCTBHH C 3aJaHHBIM ITOHMCKOBBIM
3alpocoM, Ha OCHOBE MMEIOLIUXCA 3HAHMNW W MYTEM CpPaBHEHHUS Pa3IUYHBIX HCTOYHHUKOB BBLIENISATH
HH(POPMAITUIO, KOTOpas SIBJISICTCS] IPOTUBOPEUUBOM HITH MOXKET OBITh HEIOCTOBEPHOIA;

WCTIOJIb30BaTh MpPU BBIIIOJIHEHUHM Y4YeOHBIX 3aJaHWi HAyYHO-TIOMYJSPHYIO JHTEpaTypy (usuyeckoro
coJiepXaHus, CIpaBOYHble MaTepuaibl, pecypchl ceTd MHTepHEeT, BIajeTh MpuéMaMu KOHCIEKTHUPOBAHUS
TEKCTa, Ipeodpa3oBaHus HHOOPMAIIUU U3 OTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHBIE KpaTKUE MUCHMEHHBIE M YCTHBIE COOOIICHHST Ha OCHOBE 2—3 HCTOYHHKOB
nHpopMaun GU3NIECKOTO COACPIKAHUS, B TOM YHCIIE TyOIIMYHO AeNaTh KpaTKHe COOOLICHUS O pe3yibTaTax
MPOEKTOB WJIM YYEOHBIX HCCIENOBAHUH, MPH 3TOM TPaMOTHO HCIOJIL30BATH W3YUCHHBIH MOHSTHHHBINA
anmapar Kypca (U3UKH, COMPOBOXKIATH BBHICTYIIJICHUE MTPE3CHTAIINEH;

MIPH BBITIOJIHEHNH YIEOHBIX TPOEKTOB U UCCIIEIOBAHUM paclpeiesTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU
C TIOCTaBJIEHHBIMH 3a/ladyaMHM, CJEJUTh 3a BBIMOJHEHWEM IUlaHA JISMCTBUN, aJIeKBaTHO OI€HUBATh
COOCTBEHHBIH BKIIaJI B JICATENLHOCTD TPYIIIBI, BEICTPABATh KOMMYHHKATHBHOE B3aMOJICHCTBUE, YIUTHIBAS
MHEHHE OKPYXKalOIINX.

KOHIly oOydeHHss B 8 KJiacce TpeAMETHBIE pe3yabTaThl Ha 0a30BOM YpPOBHE JIOIDKHBI OTpa)KaTh

Cc(OPMUPOBAHHOCTH Y OOYUYAIOIINXCST YMEHHH:

WCIIONIB30BaTh MOHATHA: Macca M pa3Mephl MOJIEKYJI, TEIUIOBOE JBUIKEHHE aTOMOB W MOJIEKYJ, arperatHble
COCTOSTHVSI BEIIIECTBA, KPUCTAJUIMYECKHEe W aMop(HBIe Tena, HACHIIEHHBIH WM HEHACHIICHHBIH Tap,
BIIQXKHOCTh BO3JlyXa, TEMIEpaTypa, BHYTPEHHSSI DHEPrus, TEIUIOBOW JIBUTaTeNlb, JJIEMEHTapHBIH
ANEKTPUIECKUH 3apsi]l, SIEKTPHUYECKOE TI0JIe, IPOBOJAHUKHU H TUIIIEKTPUKH, TOCTOSHHBIN DIIEKTPHYECKH TOK,
MarHUTHOE MOJIE;

pasnIuyaTh SBIIEHUS (TEMIIOBOE PACIIMPEHNE U C)KaThe, TeITonepenada, TerI0OBOe paBHOBECHE, CMaUlBaHHE,
KallWULIpHBIE SIBJICHUS, UCIIapeHUe, KOHJCH calus, IUIaBJIeHNe, KpUCTaIN3alys (OTBEpACBaHUE), KUIIEHUE,
TerIonepeaaya (TEmIonpoOBOJHOCTb, KOHBEKLIUS, U3ITyUEeHHE), DIIEKTPU3ALMs Tel, B3aUMOJCHCTBHE 3apsiI0B,
NEUCTBHS 3JIEKTPUUECKOr0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOACHCTBUE MarHUTOB, AeiiCTBHE MarHUTHOTO
107151 Ha IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHIYKLM) [10 OIMCAaHUI0 UX XapaKTEepHBIX CBOICTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SBICHUE;

pacnosHaBaTh MpPOSIBIICHUE H3YYEHHBIX (U3MYECKUX SIBICHUNH B OKpY)KaIOIlEM MHpE, B TOM YHCIIE
¢u3nueckue SBIEHHS B IPUPOIE: NMOBEPXHOCTHOE HATSDKEHHE W KalWJUIAPHBIE SIBICHHS B HPUPOIE,
KpHCTalIbl B pupoze, u3nydenue ConHua, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa30BaHUE POCHL,
TyMaHa, MHesl, CHera, 3JICKTPHUECKUE ABJICHUS B aTMOC(epe, INEKTPUIECTBO KUBBIX OPTaHU3MOB, MATHUTHOE
nosae 3emiy, Apeid momocoB, posib MArHUTHOTO HOJA AJs XKU3HU Ha 3eMile, MOJIIPHOE CUSHUE, IIPU 3TOM
MEPEBOANTD MPAKTUIECKYIO 3a/1a4y B YU€OHYIO, BELICISTH CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKH ) (PUZHIECKUX
SIBIICHUIA;

OIMCHIBATh W3YYEHHBIC CBOMCTBA Tel M (U3MUECKHE SBICHMS, HCIONB3ys (r3nyeckue BeTHUYUHBI
(Temmepatypa, BHyTPEHHSISI SHEPTHs, KOJIMYECTBO TEIIOTHI, YACIbHAs TEIUIOEMKOCTh BEIIECTBA, yACIbHA
TEIJIOTa IUIABJIECHUS, YAENbHAs TeIIoTa NapooOpa3oBaHMs, yHelNbHAs TEIUIOTA CrOpaHUsl TOIUIMBA,
KO3 (PUIMEHT TONe3HOro JEeHCTBUSL TEIJIOBOM MAILIMHbBI, OTHOCHTENbHAs BIAXKHOCTh BO3IYyXa,
JJIEKTPUYECKUH 3apsl, CHja TOKa, 3JEKTPUUYECKOE HAIpSIKEHUE, CONPOTUBIICHHE IMPOBOAHUKA, YAEIBHOE
CONPOTUBJICHUE BEILIECTBA, PadOTa M MOILMHOCTHh 3JEKTPHUUYECKOrO TOKA), IPU OINUCAHUM MPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIOIB3YyEMBIX BEIMYHMH, 0003HAUYCHHS M €OUHULBI (PU3NYECKUX BEITHYHUH,
HaXoIuTbh (GOpMyJIbl, CBS3BIBAIOIINE JAHHYIO (U3MUYECKYIO BEIMYMHY C APYTMMH BETMYWHAMHU, CTPOUTH
rpaMKH U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOWCTBA TeJ, (DU3MUECKHE SIBJICHUS M IPOLIECCHI, MCIIONb3ys OCHOBHBIE IOJIOXKEHHUS
MOJIEKYIAPHO-KUHETHUYECKOH TEOpUH CTPOCHHS BEIIECTBA, MPHHIMUI CYNEpHO3ULMU Tosned (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHeHHs 3apsiza, 3akoH OMa JuIs ydacTka 1enu, 3akoH Jxoyns—JIenua,
3aKOH COXpAHEHWs! SHEpruu, NMpH 3TOM JaBaTh CIOBECHYIO (DOpMYyIMpPOBKY 3aKOHA M 3aIlUCHIBATH €ro
MaTeMaTHYECKOE BBIPaXKEHHE;

OOBSCHATH (U3MUECKHE TPOLECCHl M CBOMCTBa TelI, B TOM 4YHCIE M B KOHTEKCTE CHUTyauui
MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUYMHHOCIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3
1-2 normueckux maroB ¢ ONOpoi Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NUECKUX SIBIICHUH, PU3NUECKUX 3aKOHOB
WJT 3aKOHOMEPHOCTEH;



pemath pacuérHble 3a7aull B 2—3 NEHCTBHS, UCTIONB3YS 3aKOHBI U (OPMYIIBI, CBS3BIBarONINe (pu3nyecKkue
BEIMYMHBI: HA OCHOBE aHANM3a YCIOBHUS 33/1aud 3alUCBIBATH KPATKOE YCIIOBHE, BBISBIATH HETOCTATOK
JaHHBIX JJIS1 PelIeHys 3a7a4ul, BEIOMPATh 3aKOHBI U (YOPMYIIbI, HEOOXOIUMBIE AJIs €€ pelIeHus], TPOBOIUTD
pacuérhl U CpaBHUBATH MOMYYEHHOE 3HaUYCHHE (PU3UUECKON BETMUUHBI C N3BECTHBIMU AaHHBIMH;
pacmo3HaBaTh NPOOJEMbI, KOTOpblE MOXXHO PEHIUTh NPH MOMOLIM (DU3MYECKUX METOJIOB, HCIIONB3Ys
OINMCAaHNE WCCIEeJOBaHUS, BBIACIATH MPOBEPSEMOE IMPEINONIOKEHHE, OLIEHUBATh MPAaBUIBHOCTh MOPSIKa
MMPOBCACHUA NUCCIICA0BAHMs, ACIaTh BHIBOADI,

MPOBOAUTH OIBITHI O HAOMIONEHNI0 (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOWCTB TeN (KalMJUIpPHBIC
SABJICHUS, 3aBUCUMOCTD JaBJICHUA BO3yXa OT €ro O6’béMa, TEMIICPATYPhI, CKOPOCTHU IMPOLICCCa OCThIBAHUA 1
HArpeBaHus MPH U3MYUYCHUH OT LBETa M3Iydaromiel (MOriIomaroleii) moBepXHOCTH, CKOPOCTh HCIApEHHS
BOAbI OT TEMIICPATypPbl KUAKOCTU W IJIOIAIN eé IMOBCPXHOCTHU, DJICKTPpU3aAlHA TCII U B3aPIMOI[CI>iCTBHC
QJICKTPUYCCKUX 3apsa0B, B3aI/IMOI[CI>'ICTBHC MOCTOSAHHBIX MArHuTOB, BHU3YyalIU3allusd MAarHUTHBIX nosnen
IIOCTOAHHBIX MarHuTOB, ,Z[eﬁCTBPIH MardivuTHOI'O I10JI1 Ha IMPOBOAHUK C TOKOM, CBOMCTBA QJICKTpOMAarHura,
CBOMCTBa 3JEKTPOABHUIATENS IOCTOSHHOTO TOKa): (OpMYJIMpPOBaTh MPOBEPSIEMBbIC IPEAMOIOKEHHUS,
coOHpaTh YCTaHOBKY U3 MPEI0KEHHOr0 000pyI0BaHUsI, ONMKCHIBATH X0/ ONBITa U (POPMYITHPOBATH BHIBOJIBL;
BBIIIOJIHATE IIPAMBIC HWU3MCPEHHUA TEMIICPATYPHL, OTHOCHUTEJILHON BJIQYKHOCTH BO3ayXa, CHJIBI TOKa,
HaIMpsKEHUA C HUCIIOJIB30BAHUEM aHaJIOI'OBBIX HpI/I60pOB U JaT4YUKOB (1)I/I3I/I'-IGCKI/IX BCJIMYMH, CPaBHHUBATH
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHOM a0COIFOTHOW MOTPELIHOCTH;

MIPOBOJUTEL HMCCIICIOBAHNE 3aBHUCHUMOCTH OIHOW (PM3MUYECKOH BEIMYUHBI OT JPYTOH C HCIOIH30BAHHEM
MIPAMBIX I/I3MepeHI/II71 (3aBI/ICI/IMOCTL COITPOTUBJICHUA IMPOBOAHHKA OT €ro JJIWHBI, IIOMaAnu IMOIIEPEYHOI O
CCUCHHA U YACIBHOIO COIMPOTUBIICHUA BCIIECTBA MPOBOJHUKA, CUJIbI TOKA, UAYIIETO Y€PE3 MPOBOJHUK, OT
HaNpsDKEHUs] Ha TPOBOJHUKE, HCCIIEAOBAHUE IIOCIEN0BATEIILHOTO M MapauieNbHOTO COCAHMHEHHH
HpOBO}IHI/IKOB)I IJIAaHUPOBATH HUCCIICIOBAHUC, CO6I/IpaTB YCTaHOBKY W BBIIIOJIHATE HU3MCPCHUA, CICAY
MPEUIOKCHHOMY IIJ1aHy, (DMKCHPOBATh PE3yJIbTaThl MOJYyYCHHON 3aBUCHMOCTH B BUJIEC TaONHUIl U rPpa(UKOB,
JienaTh BBIBOJIBI IO PE3YJIbTATaM UCCIICAOBaHUS,

IIPOBOJUTH KOCBEHHBIC M3MEpEHUS (HU3MYECKHX BEMMUYMH (yAeNbHAs TEIUIOEMKOCTh  BEIECTBa,
COIPOTUBJIEHUE IPOBOJHMKA, PabOTa M MOLIHOCTh 3JIEKTPHUUECKOIO TOKA): IUIAHUPOBATh H3MEPEHUS,
cobupaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys IPEIOKEHHON MHCTPYKIUH, U BBIUUCIATH 3HAUYCHHE
BEJINYMHBI,

coOTIoaTh TIpaBMIiIa TEXHUKH OE30IMaCHOCTH IIPH paboTe ¢ 1a0opaTOPHBIM 000PYIOBAHUEM;
XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX NPHOOPOB U TEXHUUYECKUX YCTPOICTB C OMOPOM Ha MX
OIMCaHHUA (B TOM YHCIIE: CUCTEMA OTOIJICHUS IOMOB, TUTPOMETP, apoBas TypOUHA, aMIIEPMETP, BOIIBTMETD,
CUETUHK 3JICKTPUYECKONW IHEPruH, IEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTENbHbIE HJIEKTPONPHOOPHI
(mpuMepbl), IMEKTPUUYECKUE NPENOXPAHUTENH, 3JIEKTPOMArHUT, JJEKTPOIBUIATENb ITOCTOSHHOTO TOKA),
HCIIOJIB3YsI 3HaHUS O CBOMCTBAX (PM3NUECKHUX SIBICHUM M HEOOXOIUMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUUECKHE YCTPOICTBA U U3MEPUTEIbHBIE IPUOOPHI 110 CXEMaM U CXEeMaTHYHBIM
pHUCYHKaM (’KUIKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTeIb BHYTPEHHETO CrOpaHus,
3JIEKTPOCKOII, PEOCTaT), COCTABIIATh CXEMBI SJEKTPUUECKUX LIEHel C MOCIeA0BaTEeNbHBIM U MapajieIbHbIM
COEIMHEHUEM 3JIEMEHTOB, Pa3inyas yCIOBHbIC 0003HAYCHUS 3JIEMEHTOB JIEKTPUUYECKUX LieTel;

MIPUBOIUTH MPUMEPHI (HAXOIUTh HH(OOPMAIIHUIO O TIPUMEpPax) MPaKTHIECKOTO HCITONB30BaHUS (HHU3NIECKUX
3HAHWWA B TIOBCENHEBHOW JXM3HM sl oOecledeHrsi Oe30MacHOCTH MpU OOpalleHnd ¢ TpudbopaMud U
TEXHUYECKHMHU YCTPOWCTBAMM, COXPAHEHHS 310POBBSI U COOJIOACHHUS HOPM 3KOJOTMUECKOro MOBEICHUS B
OKpYXaroLlen cpeae;

OCYLIECTBIIATH TOUCK HH(POPMALUH (HU3UUECKOT0 coaepkanusi B IHTepHeTe, Ha OCHOBE MMEIOLLMXCS 3HAHUN
U TyTéM CpaBHEHMs JONOJHHUTENbHBIX HCTOYHUKOB BBIICNATH WH(POpMAIUIO, KOTOpas SBISETCA
MIPOTUBOPEUNBON MIIM MOXKET OBITH HEOCTOBEPHOM;

WCIOJIb30BaTh MpPU BBIIOJIHEHUM YYEOHBIX 3aJaHUi HAy4HO-IIOMYJSIPHYIO JIMTEpaTypy (usuyeckoro
COZIepKaHUs, CIIPaBOYHBIE MAaTEpUabl, pecypchl ceTh MHTepHeT, BialeTh NpuéMaMHu KOHCTIEKTHPOBAHUS
TEKCTa, Npeodpa3oBaHus HH()OpMALUK U3 OTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3gaBaTh COOCTBEHHBIE IMCHMEHHBIE M KpaTKUE YCTHbIE cooOmmieHus, o0o0mas uHpOpMaMi0 u3
HECKOJIBKUX HMCTOYHUKOB (DPM3HYECKOr0 COAEPKaHMs, B TOM 4YHCIE MyOIUYHO MPEACTaBIATH PE3yIbTAThI
MPOEKTHOW MM MCCIEJOBATENbCKON MESITEIbHOCTH, NP 3TOM TIPAMOTHO MCIIOIb30BAaTh W3YyYEHHBIN
MOHATHIHBIN anmapat Kypca (GU3UKH, COPOBOXKIATh BBICTYIUIEHHE IPE3EHTALINEH;



IIPpH BBIITOJIHCHUH y‘le6HBIX IMPOCKTOB U I/ICCJ'IG,E[OBaHI/Iﬁ (1)I/IBI/IIIGCKI/IX IMpoHeCCOB paCHpCaACIATh 00SI3aHHOCTH
B Irpynrne B COOTBCTCTBHU C IMOCTABJICHHBIMU 3aJadaMH, CICAUTH 3a BBIIIOJIHCHHUCM IlJIaHa JICUCTBUM M
KOPPCKTUPOBATH €ro, aICKBATHO OLICHUBATH CcOOCTBEHHBIH BKJIaJ B ACATCIBHOCTL I'PYINIIbI, BHICTpANBATh
KOMMYHHUKAaTHUBHOC B3aHMOI[CI>'ICTBPIC, MIPOABJISAA TOTOBHOCTL pa3peilaThb KOH(bJ'H/IKTI)I.

K xonmy oOydenuss B 9 KJjacce NpeIMETHBIE pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpPaXkaTh
cOPMUPOBAHHOCTH Y O0YUYAIOMINXCS YMEHHIH:

WCIIONb30BaTh IIOHATHUSA: CHUCTeMa OTcuéTa, MaTepHalbHas TOYKa, TPAEKTOPUSA, OTHOCUTEIHHOCTD
MEXaHMUYECKOro JBIKEHHS, aAedopmanus (ympyras, IUIacTHUYecKas), TPEHHE, LEHTPOCTPEMHTENBHOE
YCKOpEHHE, HEBECOMOCTb M TIEPErpy3KH, IEHTP THKECTH, aOCONMIOTHO TBEPIOE TENO, IEHTP THKECTH
TBEPJOrO Tena, paBHOBECHE, MeXaHWUYeCKHe KoieOaHWs M BOJNHBL, 3BYK, MH(Pa3ByK H YIbTPa3BYK,
AJIEKTPOMArHUTHBIC BOJHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET, ONU30PYKOCTh W NAIbHO30PKOCTH,
CIIEKTPbI HCITYCKAHUS U TIOTJIOMIEH s, anbda, OeTa- 1 raMMa-u3IydeHus], U30TOIbI, sJepHAas YHEPTeTHKa;
pasnuyaTh SABJIEHHUA (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHENHHOE [BUKEHHE, PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBIXKEHWE, CBOOONHOE TaJeHHe Tel, PaBHOMEPHOE JBHXKEHHE IO OKPYKHOCTH,
B3aMMOJICHICTBHE TEJ, PEAKTHBHOE JIBMKEHHUE, KojebaTelbHOE JBIKEHUE (3aTyXalolle W BBHIHYKIICHHbIC
KonebaHus), pe30HaHC, BOIHOBOE JBUXKCHHUE, OTpaKEHHE 3BYyKa, MPSMOIMHEWHOE paclpocTpaHeHHe,
OTpa)keHUE W TPEIOMJICHHUE CBETa, IOJTHOE BHYTPEHHEE OTPaKeHHE CBETa, pa3jioKeHHue Oeloro ceera B
CHEKTp M CIOXXEHHE CIEeKTPAIbHBIX IIBETOB, [HUCIIEPCHUS CBETa, €CTECTBEHHAs paJlOaKTHBHOCTD,
BO3HWKHOBEHHE JIMHEHUATOrO CIEKTPa M3ITy4eHHs) IO OMHMCAHUIO WX XapaKTePHBIX CBOWCTB M HA OCHOBE
OIBITOB, JEMOHCTPHUPYIOIIHX JIaHHOE (PU3HUYECKOE SIBIICHHE;

pacro3HaBaTh MPOSBICHHE W3yYEHHBIX (U3NYECKUX SBJICHHH B OKpYKarolieM Mupe (B TOM 4HCIE
(pm3nuecKue ABIEHH B IPUPO/IE: IPIIIUBHI M OTIIUBHI, IBKeHNE TutaHeT COTHEYHON CHCTEMBI, PEAaKTHBHOE
JBUKEHNE )KMBBIX OPTaHU3MOB, BOCIPUATHE 3BYKOB >KHBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, 7XO, IIB€Ta TeJ, ONTHYECKHE SBJIECHUS B TPHPOJE, OWOMOTHYECKOE MAEeWCTBHE BUIMMOTO,
yIbTpaHuOIETOBOr0 U PEHTTEHOBCKOIO W3JIy4EHHM, €CTECTBEHHBIH paJliOaKTUBHBIN ()OH, KOCMHUYECKUE
JIy4M, PaMOAKTHBHOE M3JIydeHUE NPHUPOJHBIX MHHEpAJIOB, HEHCTBHE pAJMOAKTUBHBIX W3Iy4EHUH Ha
OpraHu3M 4esoBeKa), IIPU 3TOM I[IEePEBOAUTH NMPAKTUUECKYIO 3aJauy B yueOHYIO, BBIICIATh CYIECTBEHHbIE
cBolicTBa (TIpU3HAKK) (DU3UIESCKUX SIBICHHUI;

ONMCHIBATh U3YYCHHBIC CBOWCTBA TN M (pU3nMUecKue SIBICHUS, HCIONIB3Ys (PU3NUCCKUE BETUIUHBI (CPEIHSA
U MTHOBEHHAsl CKOPOCTb Tejla IIPH HEPaBHOMEPHOM JIBM)KEHHHU, YCKOPEHHE, IepeMellleHe, IyTh, YIIoBast
CKOPOCTb, CHJIa TPEHHs, CHJa YINPYIOCTH, CHJIa TSDKECTH, YCKOpEHHE CBOOOAHOrO IaieHHs, BEeC Tena,
HUMIIYIbC TENa, MMIIYJIbC CHJIbI, MEXaHH4ecKass paboTa M MOLIHOCTb, NOTEHIMAJIbHAS 3HEPIHs Tena,
MOJHSTOrO HaJ IOBEPXHOCTHIO 3€MJIH, ITIOTEHLINAIbHAS 3HEPI U CXKATOW NPY>KUHBI, KHHETUYIECKasl YHEPrus,
MIOJIHAsT MEXaHWYECKasl SHEPIus, IepUO U JacToTa KoieOaHuH, JJIMHA BOJIHBI, TPOMKOCTD 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETa, IIOKA3aTeNb IPEIOMIIEHUS Cpelpl), NPH ONHCAHUM IPAaBUIBHO TPAaKTOBATh
(U3MYECKUI CMBICT HCIIONIb3YEMbIX BEIMYMH, 0003HAYECHUS U €OUHULBI (PU3NYECKUX BEIMYMH, HAXOOUThH
(opMyIiBl, CBA3BIBAIOIIME AAHHYIO (U3MUYECKYIO0 BEIWYMHY C APYTMMHU BEIMYMHAMH, CTPOUTH IpaduKu
N3YyYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMUNH;

XapaKTepU30BaTh CBOWCTBA Tell, PU3NUECKUE SIBIICHUS U IIPOLIECCHI, UCIONb3Ys 3aKOH COXPaHEHHsI SHEPIUH,
3aKOH BCEMHPHOT'O TSATOTEHMSI, IPUHIMII CYIEPIO3UIIUHN CHUJL, IPUHLMII OTHOCUTENBHOCTH | anuies, 3aKOHBI
HrroToHa, 3aK0H COXpaHEHHS MMILYJIbCA, 3aKOHBI OTPAXKECHUSI U MPETOMIICHHUS CBETa, 3aKOHBI COXPAaHEHHUs
3apsiIOBOrO M MaccOBOI'O YHMCEN NMPH AOCPHBIX PEAKLUsX, IPH 3TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3aIMChIBATh €0 MaTEMaTHUYECKOE BBIPAsKEHHUE;

OOBSACHATH (U3MUECKHE TMPOLECCHl M CBOMCTBa TelI, B TOM 4YHCIE M B KOHTEKCTE CHUTyauui
MPAKTHKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NIPHUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH OOBIACHEHUE
13 2—3 JIOTMYECKHX IIaroB C OMOPOH Ha 2—3 W3YYEHHBIX CBOWCTBA (PM3UYECKUX SIBICHUH, (PU3UIECKUX
3aKOHOB HJIM 3aKOHOMEpPHOCTEH;

pewarh pacu€THbIe 3a1a4K (ONUparoIIrecs Ha CHCTEMY U3 2—3 ypaBHEHUH ), UCIIONB3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIONIME (DU3NYECKHE BETMUYMHBI: HA OCHOBE aHaJIM3a YCIIOBHSA 3a/1a4M 3allMCHIBATh KPATKOE YCIIOBHE,
BBISIBJIATH HEAOCTAIOIINE WM M30BITOYHBIE JAaHHBIE, BHIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE LIS
peleHrs, MPOBOOUTH PACUYETHl M OLEHMBATH PEAJUCTUYHOCTH IOJYYEHHOrO 3HAa4YeHUs (U3UUECKON
BEJINYMHBI;
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pacmo3HaBaTh NPOOJEMbI, KOTOpbIE MOXXHO PEHIUTh NPH MOMOLIM (DU3MYECKUX METOJIOB, HCIIONB3Ys
OINMCAaHNUE WCCIIENOBaHUs, BBIACIATH MPOBEPSEMOE MPEANON0KEHHEe, OLECHUBATD MPAaBUIBHOCTh MOPSIIKA
MPOBENICHHUS UCCIIEJOBAHUS, eTIaTh BHIBOJBI, HHTEPIPETUPOBAThH PE3yIbTaThl HAOIIOAEHUN U OMBITOB;
MPOBOAUTH OTBITHI IO HAOIIOACHUIO PU3MUECKUX SIBICHUH MITH (PU3MUECKUX CBOMCTB TeN (M3y4EHHE BTOPOrO
3akoHa HbIOTOHA, 3aKOHA COXpAaHEHUs SHEPTUH, 3aBUCUMOCTD Meproia KoieOaHUi MpyKUHHOTO MasTHUKA
OT MacCchl Tpy3a M XKECTKOCTH MPYKWHBl M HE3aBHCUMOCTb OT aMIUIMTYABl MalblX KoleOaHuH,
MPSIMOJIMHEHHOE PaclpoCTpaHEeHHE CBeTa, pas3loKEeHHWEe OeNoro cBeTa B CIEKTP, HM3y4YeHHE CBOMCTB
M300pakeHUs B IJIOCKOM 3€pKajie U CBOMCTB M300paskeHUs MpeaMeTa B COOMPAIOIISH JTMH3e, HaOII0aeHue
CIJIOIIHBIX W JIMHEHYATBIX CIICKTPOB I/I3J'Iy‘-ICHI/I)I): CaMOCTOATCIIbHO CO6I/IpaTI) YCTaHOBKY U3 I/I36I>ITOLIHOFO
Habopa 000py0BaHUs, OMKMCHIBATH XOJ OIBITA U €r0 PE3yIbTaThl, POPMYTHUPOBATEH BHIBOIBI;
MPOBOAUTH MPHU HEOOXOJMMOCTH CEPHUIO NPSMBIX U3MEPEHHH, OMpelenss cpeHee 3HaueHre H3MepseMoi
BEIMYUHBI ((DOKYCHOE pPACCTOSHUE COOUpAFOIIEH JIMH3bI), O0OOCHOBBIBATH BHIOOp CrOcO0a H3MEpEHUS
(M3MepuTENBEHOTO TPHOOPA);
MIPOBOANUTE HCCJIICAOBAHHE 3aBUCHUMOCTEN (1)I/I3I/I‘IGCKI/IX BCIIMYUH C HCIIOJIB30BAHHUEM IIPAMBIX H3MepeHHI71
(3aBUCUMOCTH TIyTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JABI)KEHHH 0€3 HavdaJbHOM CKOPOCTH, MepHuoja
KOJ'Ie6aHHI71 MAaTEMAaTUYCCKOI0 MasiTHHKa OT JJIMHbBI HUTHU, 3aBUCHUMOCTU yIJla OTpaXCHHA CBETA OT Yyrjia
najeHus ¥ yria MpeloMIIeHHs OT yIJia MaJieHus): TUIAHWPOBAaTh HCCIIEA0BaHIE, CAMOCTOSTENBHO COOUPATh
YCTaHOBKY, (DUKCHPOBATh PEe3yJIbTaThl MOJYYCHHON 3aBUCUMOCTH (DPU3UYECKUX BEIMYMH B BHJIE TAOIHIl U
I‘paq)HKOB, J€1aTh BBIBO/bI 11O PE3yjibTaTaM UCCIICAOBaHUSA,;
MPOBOJNTh KOCBEHHBIE HM3MepeHUs (DM3NYECKHX BEIMYMH (CPEMHSS CKOPOCTh W YCKOpEHWE Tela MpH
PABHOYCKOPEHHOM JIBUYKCHHUU, YCKOPEHHE CBOOOIHOrO MaJeHHs, KECTKOCTh NPYKHUHBI, KO3(QuiImreHT
TPEHUS CKOJNBKEHHS, MeXaHnuecKasi paboTa U MOIIHOCTh, YaCTOTa U MIEPHOJI KoJIeOaHH MAaTEMaTHYECKOTO
U MPYKUHHOIO MAasSTHUKOB, ONTHYECKas CHJIa COOMPAIOIEH JIMH3bI, paAMOaKTUBHBIA (DOH): IIAHUPOBATH
M3MEpeHHs, coOMpaTh 3KCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIIOIHITH M3MEPEHHUS, CIEAys MPenIoxKeHHON
WHCTPYKIIUH, BBIYHCISTh 3HAYCHUWE BEIWYHHBI W AHAIU3UPOBATH IONYYEHHBIC PE3YIbTaThl C Y4ETOM
3aJJaHHOM MTOTPENTHOCTH U3MEPEHUI;
coOIoIaTh TIpaBMIiIa TEXHUKH OE30IMaCHOCTH IIPH paboTe ¢ 1a0opaTOPHBIM 000PYIOBAHUEM;
pa3nuyaTth OCHOBHBIC NPU3HAKUA HW3YyYCHHBIX (HU3WYSCKUX MOJIENCH: MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPJIOE TEJIO, TOUYCUHBIH MCTOYHHK CBETa, Jy4, TOHKAs JIMH3a, TUIAHETApHAs MOJIENh aToMa, HYKJIOHHAs
MOJIeTTb ATOMHOTO SI/IPa;
XapaKTepU30BaTh MPHHIUIEI JISUCTBHS U3YUYSHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPON Ha WX
OIUCaHMUS (B TOM YHCIIE: CITUJIOMETp, NATINKH ITOJIOKEHUS, PACCTOSIHUS M YCKOPEHHUS, PAaKeTa, 3X0JIOT, OUKH,
MepucKor, (poToanmapar, ONTHYECKUE CBETOBOIBI, CIIEKTPOCKOI, IO3UMETp, Kamepa BuibcoHa), MCronb3ys
3HaHUS O CBOMCTBAX (DM3UYCCKHX SIBICHUN M HEOOXOJJMbIC (PU3UIECKH € 3aKOHOMEPHOCTH;
WCIIOJIb30BATh CXEMBl M CXEMATHYHbIE PUCYHKH W3yYCHHBIX TEXHUYECKHX YCTPOWCTB, W3MEPUTEIHHBIX
MPHOOPOB ¥ TEXHOJIOTHYECKUX MPOIIECCOB MIPU PEIICHUH YICOHO-IPAKTHYECKUX 3a/1a4, ONTUYECKUE CXEMBI
JUTSL TIOCTPOCHHS U300paKEHUH B MJIOCKOM 3epKayie M cOOMparoIiei JTHH3E;
MIPUBOIUTH MPUMEPHI (HAXOIUTh HH(OOPMAIIHUIO O TIPUMEPax) MPaKTHIECKOTO HCITONB30BaHUS (HHU3NIECKUX
3HAHWWA B TIOBCENHEBHOW JXM3HM sl oOecredeHrss Oe30MacHOCTH MpU OOpalleHnd ¢ TpudbopaMud U
TEXHUYCCKHMHU YCTPOUCTBAMHM, COXPAHEHUSI 3I0POBBSI H COOJIOJCHHS HOPM JKOJIOTHY ECKOTO MOBEACHUS B
OKpYyXarolei cpene;
OCYIIECTRIIATh MOUCK UHPOPMAIUH (HU3NIECKOT0 coepkanus B IHTepHeTe, CaMOCTOSITENBHO GOPMYITHPYs
MOMCKOBBIA 3aMpoc, HAXOAUTh MYTH OMpPECTICHUS JTOCTOBEPHOCTH MOMYYeHHOW MH(OpPMAIMU HAa OCHOBE
HUMEIOIIMXCS 3HAHUH U JIOMONIHUTENBHBIX HCTOUHUKOB;
WCTOJIb30BATh TPU BBINIOJIHEHUH YYEOHBIX 3aJaHHH HAYYHO-TIOMYJSIPHYIO JIHTEpaTypy (usuueckoro
COJICpIKAHUS, CIIPABOUHBIC MaTEPUAIbI, pecypchl ceTh MHTepHeT, BialeTh MpUEMaMH KOHCIIEKTHPOBAHUS
TEKCTa, peoOpa3oBaHust HHGOPMALIUH U3 OJJHON 3HAKOBON CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMCHHBIC W YCTHBIC COOOINCHHS HAa OCHOBE WMH(POPMAIMM W3 HECKOIbKHX
HUCTOYHUKOB (pH3MyecKOro conepKaHus, MYOJHMYHO NPEACTABIATh PE3yJbTaThl IMPOSKTHOW WM
HCCIIEI0BATEIILCKON JIEATENbHOCTH, MPU 3TOM IPAMOTHO HCIIOIb30BaTh U3yUCHHBIN MOHATUHHBIN ammapar
H3yyaeMoro pasziena (pU3MKM U CONPOBOXKIATH BBICTYIJICHHWE NpEe3eHTalued ¢ y4€roM OcoOeHHOCTEH
ayJIMTOPHH CBEPCTHUKOB.

AxcenoBa H.E.



