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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHHMI K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTPaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€Tom deaepaibHOl paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Ousnkay.

Conmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYAIOIIUMXCS W OPraHU3ALMI0 U3YYEHUS
Gbu3MKKM Ha JESITeNbHOCTHON OCHOBe. B mporpamMme mo (¢u3MkKe YyYUTHIBAKOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanmsauuu TpeboBanuit ®I'OC OO0
IJTAHUPYEMBIM JTUYHOCTHBIM U METAPEIMETHBIM Pe3yJIbTaTaM OOy4eHHS, a TAKKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT0 00111er0 00pa3oBaHus.

[Iporpamma no pu3uke ycraHaBIMBAaET paclpeiesieHue yueOHOro MaTepuana
no rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUuMEpHYIO MOCIe0BaTENIbHOCTD
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COAEPKAHHS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyYaroIUXCsl.

[Iporpamma mo ¢u3uke pa3paboTaHa € 1EJIbI0 OKa3aHWUs METOJNYECKON
MOMOILY YYUTEIIO B CO3/IaHUU paboyel MporpaMmbl 10 y4eOHOMY IIPEAMETY.

duszuka ABISETCA  CHCTEMOOOPA3ylOIIMM Il €CTeCTBEHHO-HAyUYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (hHU3HUECKHE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB
W SBJIICHWM, M3y4YaeMbIX XUMHUEH, Ouosoruei, acrpoHomued u QGU3UYECKOU
reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa,
npenocTaBiseT HauOosee sCHble OOpas3lpl MPUMEHEHHS HAyyHOTO METOo/a
MO3HAHMS, TO €CTh CII0CcO0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUI O MHpE.

OpHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa3oBaHUS B CTPYKTYpEe OOIIETOo
00pa3oBaHusl COCTOMT B ()OPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH U
UHTEpeca K HayKe y 00y4aromuxcsl.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIpENAIoiaraeT OBJAJECHUE
CIEYIOIIMMHA KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIHMH ECTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e UHTEPOPETUPOBATH  JAaHHBIE U HUCIOJB30BaTh  HAy4YHbIC
JI0Ka3aTeJIbCTBA JIJISl IOJIy4EHHS BBIBOJIOB.

[lenn wu3yueHus (GU3MKA HA YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUs
onpenenensl B KoHuenuuu mnpenofaBaHus ydeOHOro mnpeamera «®Pusnka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoit ®Dexepanuu, peamru3yrOIINX



OCHOBHBIE  00I111€00pa3oBaTeNbHbIE MPOrPAMMBI, YTBEPKIAEHHOW peIICHHEM
Komnernn Munucrepersa npocsemienust Poccutickoii @enepanuu (MpoTOKoJ OT 3
nexadpst 2019 r. Ne [1K-4BH).

Heau uzyyeHust pu3uKu:

npuoOpeTeHUEe HWHTEpeca W CTPEMJICHHS OOydYaroluXcsi K HaydYHOMY
W3YUYCHUIO TPHUPOJIBI, PA3BUTHUE HUX HHTEIUIEKTYAJIbHBIX W TBOPYECKUX
CIOCOOHOCTE;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MO3HaHMs U (OpMHUpPOBaHUE
UCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3yJibTaTa H3y4YeHHUs
OCHOB CTPOCHUSI MaTEePUH M (PyHIAMEHTAILHBIX 3aKOHOB (DM3UKU;
dbopmupoBaHUe TPEACTABICHUN O PO (DU3UKH IJIST PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHU;

pa3BUTHE  MPEACTaBIEHUH O  BO3MOXHBIX  cdepax  Oymyuen
poeCCHOHATEHON JeSTEIPHOCTH, CBI3aHHON ¢ (PM3MKOM, MOATOTOBKA K
JTanbHEHIIeMy 00y4YEHHUIO B 9TOM HaIIPaBICHUH.

JlocTikeHne 3THX IeJied mporpaMMbl MO (U3WKe Ha yYpPOBHE OCHOBHOTO
o011ero oOpa3oBaHus 00ECIIEUUBACTCS PEIICHUEM CIICYIONINUX 3aa4:

npuoOpeTeHne 3HAaHUH O JHUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npuoOpeTEeHNEe YMEHHUI OMHUCHIBATH U OOBSICHATH (PU3UYECKHE SBICHUS C
UCTIOJIb30BaHUEM TIOJYUCHHBIX 3HAHU;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEUINUX pacy€THBIX 3a7ad ¢
WCITOJIb30BAaHUEM bu3nIecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HAOIIOIaTh MPUPOIHBIE SBICHUS U BBIIOJIHATH OIBITHI,
nabopatopHble  pabOTBI M AKCIEPUMEHTAIBHBIE HCCICIOBAHUSI  C
WCITOJIb30BAHUEM U3MEPUTEIHLHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPOpMalmel (HU3NIECKOTO CONEpKaHUS,
BKJTFOYAsi HTH(POPMAIIMIO O COBPEMEHHBIX JOCTIKECHUSX (DM3UKHU, aHAIHU3 U
KPUTHYECKOE OIIEHWBaHNE WH(POPMAIIUH;

3HaKOMCTBO cO c(hepamu npodeccruoHaNbHON IeSTEIbHOCTH, CBI3aHHBIMU
¢ (u3MKOH, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKOM HAYKH.

Ha u3ydenue usuku (6a30BbIM ypOBEHBb) HA YPOBHE OCHOBHOI'O OOIIETro

o0pa3oBaHust OTBOAUTCS 238 yacoB: B 7 Kiiacce — 68 yacoB (2 yaca B HefIeN0), B 8
KJacce — 68 yacoB (2 vaca B Hezaenmo), B 9 kiacce — 102 ygaca (3 yaca B Hezelto).



[Ipennaraemselii B mporpamMmMe 1o (usmuke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIaTEIbHBIN XapaKTep, yUYUTENb JIeJaeT BbIOOp MPOBEICHUS
7abopaTopHBIX PabOT W OMBITOB C YYETOM WHIMBHIYATBHBIX OCOOCHHOCTEH
00ydJaromuxcsi, CUCKa SKCIIEPUMEHTABHBIX 3aJlaHul, MpejiaraeMblX B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (pu3mkKe.



COJEPXXAHME OBYUEHUA
7 KIIACC

Paznen 1. @u3uka v €€ poJib B IO3HAHUHU OKPYIKAKILEro MUpa.

@usnka — Hayka o mnpupone. fBineHus npuponbl. OU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUMHBL. M3MmepeHue @u3anyueckux BelWyuH. Duznyueckue
npudopsl. [lorpemnocts n3mepennit. MexxayHapoHasi CHCTeMa €MHHII.

Kak ¢wusuka wu pApyrme ecTeCTBEHHbIE HAyKH H3Y4YalOT TMPUPOIY.
EcTecTBeHHO-HAY4YHBIM METOJl TMO3HAHMS: HAOJIOACHHE, MOCTAaHOBKA HAy4YHOT'O
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUINOTE3, 00BICHEHHE
HaOmomaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUHA C TIOMOIIBIO MOJICTIEH.

Hemoncmpauyuu.

1. MexaHn4deckue, TEIUIOBbIE, JJIEKTPUYECKHUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usuyeckue MpuOOPHl U MPOLEIypa NPSIMbIX U3MEPEHU aHAJIOrOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHue LEHbI ACJICHUS KAl U3MEPUTEIBHOIO MPUOOpa.
2. N3mepeHune pacCTOAHUN.
3. H3zmepenune oO0bEéMa KUIAKOCTH U TBEPOTO Tea.
4. OnpezneneHue pa3MepoB MajbIX TeEl.
5. M3mepeHue Ttemmeparypsl IMPU NOMOIIM XKHUJIKOCTHOTO TEPMOMETpaA U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeaeHue uccnenoBaHus MO NMPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlNe, YeM OOJbIle BHICOTA
IyCKa.

Pa3znen 2. IlepBoHauajibHbIe CBEeeHUS O CTPOCHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, WX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dactull BeimiecTBa. CBsI3b CKOPOCTH JABMXKEHHMSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: MIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTaIIMYeCKUX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbBIX COCTOSIHHMSIX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. HabnroneHue 6poyHOBCKOTO JBUXKECHHUSI.



2. Habmonenue nuddysumn.
3. HabGmomenue  sBmeHud,  OOBSCHSIONMIMXCS ~ TMPUTSHKEHUEM  WJIU
OTTAJIKUBAHUEM YaCTHIL] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAaHUEM

dotorpaduii).
2. OnpIThI O HAOTIOEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe [BHXKEHUE. PaBHOMEpDHOE U HEPABHOMEPHOE JIBUIKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHHUSI.
SBneHne uHEpUMHU. 3aKOH HMHEPLUHU. B3auMoaencTBHE Tell KaKk NpPUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemecTBa. CBSI3b IIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHUILIE
o0BEMa BelecTBa.
Cuna Kak XapakTepHCTHKa B3auMoJeHcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. M3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoil. PaBHopeicTByromas cwi. Cuia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHue B IpUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUECKOTro JIBHXKEHHS Tela.
2. HM3mepeHune CKOpOCTH NPSMOIMHENHOTO IBUKEHUS.
3. HaGmionenue siBneHUs HHEPITUN.
4. HabmroneHue u3MeHeHus: CKOPOCTH MPHU B3aUMOACHCTBUU TEJL.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEJL.
6. Crno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSIMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIAPUKaA B KUIAKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJbXKEHUS Opycka WIIM IapuKa Mo
HaKJIOHHOU IIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNA.

4. ONbITHl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsDKEHUSA (AedopMaliim)
NPY>KUHBI OT MIPUII0KEHHOMN CUJIBI.

5. OnbITBI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMIAKOCTEH 1 ra3oB.



JaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS JaBiicHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUS raza oT o0BEma, TemmepaTypsl. llepemaua naBieHus
TBEPABIMU TEJNAMU, KUIAKOCTSIMU MU Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KHJIKOCTH OT TIIyOWHBIL. ['mMapocraTnyeckuii
napajaokc. Coobuiaroniyecs: cocysl. ['uapaBnmyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpUUMHBI CylIECTBOBaHUS
BO3aymHOW o6osouku 3emuu. Onbit Toppuuermnu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U3MepeHus: aTMOC(HEpHOTro J1aBJICHHUS.

JlencTBre KUIKOCTU M ra3a Ha MOTrPYyKEHHOE B HUX TeJIO. BeITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauyuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrs aTMOC(PEPHOTO ABICHUS.

3aBUCHUMOCTh BBITAIKHBAIONIECH CHUJIBI OT OOBEMA MOTPYKEHHOW YacTH
T€Ja U MIIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAIOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEJ: IUIABAHHWE WM IMOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOLIEHUS MJIOTHOCTEN TEJa U AKUIKOCTH.

Jlabopamopnsie padomul u onsimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOTpyKEHHOM B
KUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIBI, JIEWCTBYIOIIEW Ha  TEoO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKWBAIOIIEH CUIIbI, IEHCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnpITBI, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJKHUBAIOIICH  CHIIBI,
NEHCTBYIOIEH Ha TEJIO0 B JKHUAKOCTH, OT O00BbEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TEJA U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpynpoBanue apeomMerpa UWIM KOHCTPYMPOBAHHUE JIOOKH U
OIIpENIETIEHUE €€ IPY30II0ABEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTtbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecusi pbryara. [lpuMeHeHue mpaBuiia paBHOBECHUS pbluara K OJIOKY.
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«3onoroe mpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpallieHre OHOTO BH/IA MEXAHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Ompegenenue pabOThl CUIIbI TPEHUS NPU PABHOMEPHOM JIBUXKEHUU Teia

10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccrnenoBaHue yCIIOBUU PaBHOBECHS pblyara.

3. Hsmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUU.

8 KIIACC

Pa3nen 6. TenjioBblie siBJIeHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TTOJI0KEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJEKYIIPHO--KHHETUYECKON TEOPUH.
CmaurBaHuE U KaOWJUISIPHBIE sABJIEHUS. TenIoBoe paclinpeHue U CkaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABUKEHHUS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEH DHEPTUU:
Terionepeaaya u COBEpILICHUE padoTHI. Bunpr TeIUIoNEepeAauu:
TEIJIONPOBOJAHOCTb, KOHBEKIIMS, U3TYyUYCHHE.

KoanyectBo TemnoThl. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHWE. YpaBHEHHE TEmIOBOro Oamadca. [lmaBieHune w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnapenue. Kunenue. VYnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMOChEpHOTo
JTaBJICHHSL.

BnaxuocTts BO3yXa.

DHeprus TOIUIUBA. Y IeJIbHAsl TeIJIOTa CTOPaHMUSL.

[Ipunuunel paboTsl TermmoBbix aBurarenei KIIJ[ temmoBoro asuraresns.
TerioBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HabnroneHue 6poyHOBCKOTO JBUKECHHUS.
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10.
11.
12.
13.

Ha6mronenue nuddysun.

HaGmonenue siBjeHuii cMauylBaHUs U KaWUTSIPHBIX SBICHUI.
Habmronenune TenioBoro pacimpeHust Tell.

W3meHenue paBieHUs ra3a Npu M3MEHEHHHM O00bEMA M HArpeBaHUM WU
OXJIaXKICHUH.

[TpaBuna n3aMepeHus: TeMIiepaTyphl.

Bune! Teruionepenauu.

OxJtaXkieHue Ipyu COBEPIICHUU paOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMHU CUJIAMHU.
CpaBHEHUE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
Habmonenue xumnenus.

Habmroenne noctostHCTBa TeMITEpaTyphbl Py MIABJICHUH.
Mopenu TerioBEIX ABUTATEIICH.

Jlabopamopnsie padomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOMEHUIO TEIMJIOBOTO PACIIUPEHUS Ta30B, XKUAKOCTEH W
TBEPJIBIX TEJI.

OmnpeneneHue JaBIeHUS BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbIThI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JIyXa OT €ro
00bEMa 1 HArPEeBAHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUYECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wW3MeHEHHST BHYTPEHHEH OSHEprud Tejna B pe3ysibTaTe
TEIJIoNepe a4y U padOThl BHEITHUX CHUJI.

HccnenoBanne sBICHHS TEIUIOOOMEHAa TMPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEIMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsI.

OnpeneneHrne OTHOCUTEIBLHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABJICHUS JIbJA.

Pa3znen 7. diaekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsoKeHHbIX Teld. 3akoH KyioHa (3aBUCMMOCTb CWIJIBI  B3aWMOJAEWUCTBHUSA
3apsKEHHBIX TEJI OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]Y TEIaMH).

Onexrtpuueckoe none. Hanpspk€HHOCTh anextpuyeckoro mons. IIpuHoun
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEH (HAa KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA JICKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpoBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
HcTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUAKOCTIX U ra3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUYECKOE  HaIpSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YEIBbHOE CONMPOTUBJIIEHUE BEUIECTBA. 3akoH OMa
o ydactka uenu. llocnemoBatenbHOoe W HapajuieIbHOE — COEOUHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKre LeTH U MOTPeOUTeNn dEKTpruUecKoi suepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSSHHBIX ~ MAarHUTOB.
MarnuTHOe 1osie. MarauTHoe noJie 3eMJId U €ro 3HaueHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MaruuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€HICTBME MAarHUTHOT'O MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. VCronb30BaHWE S3JEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHOPTE.

Oneitel @apajes. SABieHne 3MeKTpoMarHuTHON nHAyKuuu. [IpaBuno Jlenua.
DneKTporeHeparop. CriocoObl  TMOJIy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jlemoncmpayuu.

DJIeKTpU3aLus TeJl.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO 1 JEHUCTBUE MIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIHUS.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPsI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopaenupoBaHue CHIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.
M cTOUYHMKN TOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUMN TOK B KUJIKOCTH.
. 'a3oBB11 pa3psa.
. I3MepeHne cuiibl TOKa aMIIepMETPOM.
. I3MepeHne 31eKTpUIeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n marazuH CONpOTUBIICHUHN.
. B3anmoeiicTBre MOCTOSIHHBIX MarHUTOB.
. MonenupoBaHrue HEBO3MOKXHOCTH Pa3IE€JICHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHuEe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ MoJje ToKa. DJIeKTPOMArHurT.

JleiicTBrE MarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTpPOABUTaATENb IOCTOSIHHOTIO TOKA.

HccnenoBanue sSBIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

OneiTel @apasnes.

3aBUCHUMOCTh HANpPABJIEHUS WHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUSI.

DneKTpOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHUIO DJEKTPU3ANMK Tel WHAYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanure AEUCTBUSL DSJIEKTPUYECKOTO TMOJS Ha TMPOBOJAHHUKU U
JURJIEKTPUKHU.

COopka 1 mpoBepka pabOThI IEKTPUIECKOHN IIEMH TTOCTOSTHHOTO TOKA.
N3mepeHure u peryJupoBaHUe CUIIbI TOKA.

N3mepenue u peryanpoBaHie HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4epe3 PEe3UcTop, OT
COIIPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AIEKTPUUYECKOTO
COMNPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN IOMEPEYHOIrO
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU TOCIEI0BATEIILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuWiia i CWIbl TOKa MPU MHapaUIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOp.
OnpeneneHue MOUIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CUJIbI TOKA, WAYIIETO YEPE3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/] nHarpesares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOIO TMOJs MOCTOSIHHBIX MAarHMTOB TMPU  HX
00bEIMHEHNH U PA3JCICHUH.

HccnenoBanue necTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.



17. ONBITEL, JIE€MOHCTPUPYIOIIKME 3aBHCHUMOCTh CHJIBI  B3aUMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KaTyIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE pabOThI AIEKTPOIBUTATES.

20. M3mepenue KIIJL 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI IO MCCJIEIOBAHUIO SIBIIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VCCJIEIOBAHUE W3MEHECHMI 3HAYCHUS M HAMPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJEHHUS.

Mexanndeckoe paBwkeHue. MarepuanpHag Touka. (Cucrema OTCUETa.
OTHOCHUTEJIBHOCTh MEXAHMYECKOTO JBHWKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBukeHrne. HepaBHomepHoe npsMonuHelHoe aBumxeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTb TeJla TP HEPAaBHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mNpsMOIMHEHHOe aABMkeHue. CBoOOmHOE
nagenue. OnsITel ['anues.

PaBHoMepHOe aBmkeHHe Mo OKpyxHocTu. Ileprog m wacrota obpaieHus.
JIunenHas u yriioBast CKOpoCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HbetoToHa. BTopo#t 3akon HeroTtoHa. Tpetuid 3akon HeroToHa.
[TpuHIMI CyNIEpIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHila TpEHUs CKOJIBKEHUs, CHJIa
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nafgeHus. Jlswxkenue ruta”er Bokpyr ComnHpa. llepBas kocMmuueckas CKOPOCTb.
HesecoMoCTh 1 nieperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OCBIO BpaleHuss. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsmMeHenne mMmiynbca. UMmyabC cuiibl. 3aKOH COXpaHEHUs
uMIysbca. PeakTuBHOE JBUKEHUE.

Mexannueckass pabora M MOIIHOCTh. Pabora cui TsSKeCTH, YHpPYrocTH,
Tperust. CBs3b dHepruu u padotsl. [loTeHnnanbHas sHEprus Teaa, NOJHATOTO Hal
IIOBEPXHOCTHIO 3eMin. [loTeHManbHas dHeprus ckaTtou npykuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPIMM. 3aKOH COXPAHEHUS MEXaHHYECKOU
DHEPIHUU.

Jlemoncmpayuu.

1. HaGmroneHne MexaHMYECKOro JABM)KEHHUS Tella OTHOCUTEIBFHO Pa3HBIX Tel

OTCYETA.
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9.

10.
11.
12.
13.
14.
15.
16.

CpaBHEHHE TyTe W TPAEKTOPUI JBUKEHHUS OJIHOIO M TOrO € Tela
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanne Npu3HaKoB PaBHOYCKOPEHHOTO JBUKEHUS.

HabiroieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habmonenne MmexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHKEHUU
OTHOCUTEILHO KaOMHETa (QU3HKH.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Ja U ACUCTBYIOIIEH HAa HEro
CUJIBL.

Habmronenne paBeHcTBa CUJI IPU B3aMOICWCTBUHU TEJL.

M3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aMMOACHCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TE.

CoxpaHeHHEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITyJIbCca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUYECKON SHEPIUH ITPU CBOOOTHOM A ICHUH.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH NIPU JBUKEHUH Teja MO JEHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JadbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IAPUKA WITU TEIIEHKKH.

Omnpenenenrue cpeaHE CKOPOCTH CKOJIBKEHUS OpyCKa WM JIBHDKEHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBMDKCHHH TIO
HAKJIOHHOH TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KakK psJ HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodduIeHTa TPEHNUS CKOJTBXKEHUS.

Omnpenenenue KECTKOCTU TPy KUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUHU Tella
110 TOPU30HTATBHOM MOBEPXHOCTH.



10. Onpenenenue pabOTHl CUJIBI  YOPYTOCTH MPU TNOABEME Tpy3a C
UCIOJIb30BaHMEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3ydyeHune 3aKk0Ha COXpaHEHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUI: IEpHOJ,
4acToTa, aMIUINTya. MaTeMaTudeCKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJIeOATETFHOM BUKEHUH.

3aryxaomue — kosebanus.  BbpiHyxkaeHHble — konebaHus.  Pe3zoHnaHc.
Mexanndeckue BosiHbL. (CBOMCTBa MexaHUM4ecKux BOJH. [IpomoneHele n
IIONEpEYHble  BOJIHBL. /[[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKNE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHdpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koneOaHWN TEN MOJ IEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YIOPYTOCTH.

Ha6monenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabiroieHue BbIHYKIEHHBIX KOJIE0aHUI U pe30HaHCA.
PacripocTpanenne npoJoabHbIX U IONEPEYHBIX BOJH (Ha MOJEIH).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o vk w N

AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onsimel.
1. OmpegeneHre 4YacTOThl M MEpUOAa KOJEOAHMM MaTeMaTH4ecKoro
MasITHUKA.
2. OmpeneneHue 4aCTOThI U IEpUOAa KOJeOaHUN MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTHU Teproia KoueOaHUil MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEpUOIA KOIeOaHUN NPy KUHHOTO MasSTHUKA
OT Macchl rpys3a.
5. IIpoBepka He3aBUCMMOCTH TiepuoAa KojeOaHui rpysa, MOJABEUICHHOIO K
HUTH, OT MacChI Ipy3a.
6. OmbIThI, JAEMOHCTPUPYIOIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuid
MPY>KUHHOTO MasATHUKA OT MACChI Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.
Pa3nen 10. DiekTpoMarHuTHOE MOJI€ U JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE  MoJyie.  DJIEKTpOMarHuTHble  BoJHBL.  CBoiicTBa
AJIEKTPOMArHuTHbIX BOJH. I[llkama snekTpomMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BoaHOBBIE CBOICTBa
CBETA.

Hemoncmpauyuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuwie pabomul u onvimol.

1. W3yuenue CBOWCTB SJEKTPOMArHUTHBIX BOJH C MOMOIIBI MOOMJIHHOTO

tenedoHa.

Pa3znen 11. CBeToBbI€e ABJIE€HHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmonuHenHoe
pactnipoctpaHeHue ceera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH TMpeaomieHus1 cBera. [lonmHoe BHyTpeHHee
OTpaKEHUE CBeTa. lCrnonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom myweir B 1nmH3e. Onrtuueckas cucrema (oroamnmapara,
MHKpPOCKONIa M Tejeckona. ['7a3 kak onTtuyeckas cucTeMa. bBIM30pyKoCcTh U
JNaJTbHO30PKOCTb.

Paznoxenune Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTPAJIbHBIX LIBETOB. Jncriepcus cBeTa.

Hemoncmpauyuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuyecKkuit CBETOBO/I.

Xon nyuyeil B coOuparole JInH3e.

XoJ JIyder B paCCEeUBAIOIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIIBIO JIMH3.

[Tpunuun aeiicTBus GoroanmapaTa, MUKPOCKOIA U TEIECKOIIA.
10. Mogzens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6eoro cBera Mpu CI0KEHUH CBETA Pa3HBIX I[BETOB.

W X N U A WD E

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yrja OTpPa)KE€HUs CBETOBOrO Jiydya OT yrJia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300PAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTHU yriia MPEJOMIICHUS] CBETOBOIO Jy4a OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.



4. IlomydeHnue n3o00paxeHui ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.

5. Ompenenenue (HPOKyCHOTO PacCTOSIHUSL U ONTUYECKOW CHIIBI COOMparoIen
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.

7. OnbIThl O BOCHPUSATHIO IIBETA MPEAMETOB MPHU UX HAONIOJACHHUH 4Yepes
[[BETOBBIE (DPUIIBTPBHI.

Pa3nen 12. KBanToBble siBJIeHHS.

OneiTel Pe3epdopna v mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue u norioueHre cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U ramma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. Hyknonnas wMogens aromHoro sapa. HMszoronmsl. PaauoaxtuBHBIE
npespaienus. [lepuon nmonypacnana aTOMHBIX A1€Ep.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOIO M MacCOBOIO YHCEIL
DHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U SHEpruu. Peakuuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS paaMOAKTUBHBIX HW3JIIYYEHHW HA IKUBBIC
OpraHU3MBl.

Jlemoncmpayuu.

1. CHekTpbl U3IYyYEHHS U TOTJIOIICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BomOpoOJa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHus: pUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CITOMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITYyUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHME SHEPIMM YaCTULBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. M3mepenue paanoakTuBHOTO (OHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO--00001IAONTNIT MOTYJTb TPEIHA3HAYEH AJISl CUCTEMAaTH3AIH
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs W OMbITa  JAESTEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAKXKe AJI MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHy 1O (Qu3nuke s 0oO0ydJarommxcs,
BBIOpABIIMX TOT Y4EOHBII MpEaMET.

[Ipy “3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeATEIbHOCTH, HA OCHOBE KOTOPBIX 0OecreunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTH: OCBOCHHE HAy4HBIX METOJOB HCCIIEIOBAHUSA



SABJICHUN TPUPOABI U TEXHUKH, OBJAJEHUE YMEHUSIMHU OOBACHATH (PUIUUECKHE
SBJICHUS, IMPUMEHSAS NOJIyYCHHbIE 3HAaHMs, peElIaTh 3aJadyd, B TOM YHUCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMOMATBHO JEATEIIBHOCTHBIM XapakTep NAHHOTO pas3zena peaau3yercs
328 CY€T TOro, 4YTO OOYYaIOIIMECS BBIMOJHSIIOT 3a/laHus, B KOTOPBIX UM
peaaraeTcs:

Ha OCHOBE IIOJIyUCHHBIX 3HAHMHA pacro3HaBaTh M HAYYHO OOBICHATH
bu3nuecKkue BIEHUS B OKPY>KaIOIIEH MPUPO/IE U TTOBCEAHEBHOM KU3HMU;

UCIOJIb30BaTh HAYYHBIE METO/Ibl MCCIIEJOBAaHUSI (PU3HUECKUX SIBICHUH, B TOM
YUCJIE U1 IPOBEPKU TUIIOTES U MOTYUYEHHS] TEOPETUUECKUX BBIBOJOB;
OOBSCHATH HAy4YHBIE OCHOBBI HamOoJiee Ba)XXHBIX JOCTH)KCHHUH COBPEMEHHBIX
TEXHOJIOTHA, HAIPUMEP, MPAKTUYECKOTIO HCIOIb30BAHMS PA3IUYHBIX UCTOUHHUKOB
DHEPIUM HAa OCHOBE 3aKOHA IMPEBPALLCHHS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKd Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMpPaBIECHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yJIbTaTOB.

B pesynbprare uzyueHnus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs

y oOyuatomierocs OyayT cpopMUpOBaHbI CIEAYIONIME TUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpHOTHYECKOro BOCIMTAHUS:

— IPOSBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOMN
(bu3nuecKoil HayKu;

— [IEHHOCTHOE OTHOLICHHE K TOCTHXKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJI€HHU OOLIECTBEHHO 3HAUMMBbIX
U OTUYECKMX IMpoOJeM, CBS3aHHBIX C [PAKTUYECKUM IPUMEHEHHEM
JTOCTUKEHUM (PU3UKH;

— OCO3HAaHUE BAKHOCTH MOPAJIBHO--3TUYECKUX IPHUHLIMUIIOB B JAESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUYECKUX KAuecTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

— OCO3HAaHUE IIEHHOCTH (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHWH, BaXKHEHMIIEH COCTABIIIOLIEH
KYJIbTYDBI,

— Ppa3BUTHE HAy4HOH II0003HATENPHOCTH, MHTEpeca K HCCIEA0BATEIbCKOM
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOUMOHAJBLHOIO
0J1aronoJryyus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJI O€30MacHOrO0 TMOBEACHUSA Ha
TpaHCIOPTE, Ha JIOPOrax, C AEKTPUYECKUM U TEIJIOBBIM OOOPYIAOBAHHUEM B
JOMAIIHUX yCIIOBUSAX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIEKCHH, MPU3HAHUE CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIMTAHUS

— AKTHBHOE Yy4YacTHE€ B PELICHUM MPAKTHYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHMW3allid, TOpoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOW HANpPAaBJIEHHOCTH, TPEOYIOIMX B TOM 4HCIE M (PUIUUECKHX
3HAHUM;

e — MHTEpEC K IPAKTUUECKOMY U3YUYEHHIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e — OpHUEHTalMs Ha NpUMEHEHHE (U3MUYECKUX 3HAHMM AJI1 peuleHMs 3a1ad B
o0JacTh OKpY’Kalollel Ccpenbl, MJIAHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOYHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOILLEN CPEIbI;

e — OCO3HaHHME TI00aTbHOIO XapaKTepa SKOJOTHMYECKHX MpoOJieM M MyTel ux
peleHns;

e 8) amanTanum K M3MEHAIOIMMCH YCJIOBMAM COLUMAJILHON U NPHPOIHOH
cpeabl:

e — MOTPEeOHOCTh BO B3aWMOJACWCTBUU IPH BBINOJIHEHWU HCCIECIOBAHUN H
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
IPYTHX;

e — TIIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH YEpE3 IPAKTHYECKYIO
NEATEIbHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4uciie GOpMyJINpPOBaTh
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTh
buzukwy;

e — TIUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHHWU HOBBIX (UINYECKUX
3HaHUM;

e — CTPEMJICHHE aHAJU3UPOBATH U BBISIBIISITh B3aUMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PUINUECKUX 3HAHUM;

e — OLEHKAa CBOMX JEWCTBHM C YYETOM BIMSHHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX IJI00AQBHBIX TOCIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesyneraTe ocBOeHUS TporpamMmbl 1Mo (pU3MKE HA YPOBHE OCHOBHOTO
ob1iero oopa3zoBanus y oOyyaroierocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEILHBIC YHUBEPCAIbHBIC yUeOHbBIC TCHCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUA,  PETYJIATUBHBIC
YHUBEpCaIbHbIC YIeOHbIE TCUCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Bba3oBble JJornyeckue A1eiicTBUA:



BBISIBJSITH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUN );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKALUNA, OCHOBAHUS IS
000011IeHUs ¥ CPaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B paCCMATPUBAEMBIX (aKTax,
JAHHBIX U HAOJIIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PU3NUYECKUX
SIBJIEHUI U NIPOLIECCOB, JI€JaTh BBIBOJBI C MCIIONb30BAHUEM JEAYKTUBHBIX
Y MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIbHO BBIOMpaTh CHOCOO peleHus yueOHOW (PU3NYEeCcKOit
3a7aun (CpaBHEHUE HECKOJIbKMX BapHUaHTOB pEIIEHUs, BHIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHEB).

Ba3oBbIe HccieaoBaTe/ILCKHE 1eCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATENbCKIII MHCTPYMEHT MO3HAHMS,
IPOBOAUTH IO CAMOCTOSITEIbHO COCTABIIEHHOMY IIJIaHY OIBIT, HECIOKHBIN
¢u3nyecKuil SKCHEPHUMEHT, HEOOJbIIOE UCCIENOBaHHE (DU3MUECKOTO
SIBIICHUS;

OIICHWBATh Ha TPHUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaImio,
MOJIyYEHHYIO B X0/I€ MCCIIEIOBAaHUS MM HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIIICHNS W BBIBOJBI IO pE3yIbTaTam
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
IIPOIIECCOB, a TAaK)KE BBIIBUTATh MPEION0KEHUSI 00 UX pa3BUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora ¢ nundopmanmeii:

NPUMEHSTh Pa3IMYHbIC METObI, HHCTPYMEHTBI U 3alPOCHI MPH MOMCKE H
orbope MH(OPMAIUM WU JAHHBIX C YYETOM MPEJIOKCHHON Y4eOHOM
bu3ndecKoi 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HMHTEPIPETUPOBATH WH(POPMAITHIO
pa3IMYHBIX BUAOB U ()OPM IIPEIICTABICHHS,

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMAIBbHYIO (OpPMYy  TpPEACTABICHHUS
UHPOpPMAIIMM W WUIIOCTPUPOBATh pPEIIacMbIe 3aJa4d  HECJIOKHBIMU
CXEeMaMH, ArarpaMMaMH, HHOU Tpa(UKON U X KOMOWHAIIHSIMH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1elCTBHA:

B X0Ji¢ OOCYXICHHS ydeOHOro maTepuaia, pe3ysbTaToB Jad0paTOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIICCTBY 00CYKAaeMO TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHbIC HA DPEIICHHE 3aJaud U IO KaHHE
0J1aroKeaTeILHOCTH OOIICHUS,



COMOCTABJISAITh CBOU CYXIEHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Juanora, oOHapyXKHBaTh Pa3IU4YUe U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABIATh PE3YIbTATHI BBIIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH  H
WHAMBUAYAIbHONH pabOThl MpU PEIICHUH KOHKPETHOW (U3NUYECKOM
poOJIeMBbl;

NPUHUMATD LIEJIM COBMECTHOW NI€ATEIbHOCTH, OPraHU30BbIBATH JIE€WCTBUS
no €€ JOCTHKEHUIO: paclpefesaiTh poiH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOTHI, 0000IIaTh MHEHUS! HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIPaBJICHUIO M KOOPIMHUPYS CBOM JCHCTBUS C APYTUMHU
YJIeHaMU KOMaH/1bl;

OILICHMBATh KAa4eCTBO CBOETrO BKJaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiiCTBUSA

Camoopranusanus:

BBISIBIIATH MTPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYaIHsX, TPEOYIOLIMX
IS petieHns GU3NYeCKUX 3HAHMIA;

OpUEHTHPOBATHCS B  PA3jIMYHBIX TMOAXOAAaX TMPUHATUS  PELICHHM
(MHOUBUYyaJbHOE, TPUHSATHE PEIICHUS B TPyMINe, NPUHATHE PEIICHUN
TPYIIION);

CaMOCTOSTENILHO COCTABJISATH AITOPUTM pelieHus GU3nYecKon 3a1aun Win
IUTaHa HUCCIIEOBAHUA C YYETOM MMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh MpeJiaraeMble BApUAHThI PEIICHUI;
Jienath BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbIN HHTEIJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IUIaH €€ U3MECHEHUS;
OOBSACHATHP TNPUYUHBI  JOCTIKEHUS  (HENOCTIIKEHHUS) pPEe3yJbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb (B TOM YHUCIIE€ B XOJ BBIOJIHEHUS
(u3MYECKOr0 HUCCIEJOBAHMSI WJIM IPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyalllil, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBHIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY IPYIroro;



npu3HaBaTh CBOE MPaBO Ha OIMMOKY MPU pEHICHUH PU3NYECKUX 33134 WK
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO APYIOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 KJacce peaMETHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

UCIIOJB30BaTh  TMOHATUS:  (U3UYECKHME M  XUMHYECKHE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHUIBI (DU3UICCKUX
BEJIMUMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBIDKEHHE (paBHOMEPHOE,
HEpAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHUsS, PaBHOJCUCTBYOIIAS
ChIIa, nedopmarus (ympyras, MJIacTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

paznuyath sBiaeHUs (AuQQy3us, TEIIOBOE IBIKCHUE YACTHUIl BEIECTBA,
PaBHOMEpPHOE  JIBM)KEHUE, HEPABHOMEPHOE  JBWKCHUE, HHEPIHA,
B3aUMOJICMCTBUAE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCBHIO
BpalllCHUsI, Tepefaya AaBiCHUS TBEPABIMH TeJlaMH, XUIKOCTIMU U
razamm, arMoc(epHOe [aBlICHWE, IUIaBaHWE TeJ, MPEBpaIIeHUs
MEXaHUUYECKON SHEPruu) MO ONMHMCAHUI0 WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, ICMOHCTPHUPYIOIINX JJaHHOE (PU3HUECKOE SBJICHHE;
pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KaloIleM MHpe, B TOM 4YHCiIe (Pu3nYecKkue SBICHUS B TPHUPOJE:
MpUMEPBI IBUKEHUS C PA3JIMYHBIMU CKOPOCTSAMHU B KMBOM U HEXKUBOU
MpUpPOAE, NCUCTBUE CHUJIbI TPEHUS B MPUPOJAEC U TEXHUKE, BIIUSIHUE
aTMOC(hEpHOro JaBJEHUS Ha XWBOW OpraHW3M, IJIaBaHUE PbIO, pblyarv B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOANUTH MPAKTUUYECKYIO 33/1auy B y4eOHYIO,
BBIICNIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PM3UUECKUX SBICHHM;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (hM3UYECKUE SBIICHUS, UCIIOIB3YS
dbu3nyeckre BEJIMYUHBI (Macca, 0O0BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEJIHSSI CKOPOCTh, CHJIa YNIPYTOCTH, CUJIA TSKECTH, BEC
Tena, CWJla TPEHWs, JAaBieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKMBAOIIAsl CHJIa, MEXaHW4YECKass paboTa, MOIIHOCTh, TUIEYO CHUIHI,
MOMEHT CHJbl, KO3 UIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHU3MOB,
KMHETHYEeCKass M TOTEHIMalbHas SHEPrus), MPU OMUCAHUU IPABHIHHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIIOJIB3YEMBIX  BEJIWYUH, HX
0003HaUCHUS W EAWHUIIBI (U3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUYECKYI0 BETUYMHY C APYTHMHU BEIUYMHAMH,
CTPOUTH TPaPUKHU U3YYCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYMH;



XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIB3Ys MpaBUIia CJIOKEHUS CUII (BAOJIb OJHOW IpsiMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbiuara (6y10ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHU4ECKOU
DHEPruM, NpPU HTOM [JaBaThb CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (pU3MUECKHE SBJICHMUS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallMil NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJICCTBEHHBIE CBA3HM, CTPOUTHh OOBSICHEHHE U3 1-2
JOTMYECKHX ILIaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SABJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3anadyd B 1—2 JEHCTBUA, MCHOJB3YysS 3aKOHBI U
(opMyibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCIIOBHS 331a4y 3aIIUCBIBATh KPATKOE yCIOBUE, MOACTABIATh (PU3NUECKHUE
BEJIMYMHBI B (OPMYJBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE Ui PEIICHUs 3a/1a4, OLEHUBATh PEATMCTUYHOCTD
MOJy4YeHHOW (PU3NUECKON BEJIMYMHBI,

pacrno3HaBaThb MPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IMpU HNOMOULIH
(u3NYECKUX METOOB, B OIMCAHUM MCCIIE0BAaHUS BBIIEIATh IPOBEPSIEMOE
NpEeANnojoKeHne  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
MOJyYEHHBI pe3ynbTaT, HAXOAUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

OPOBOANUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
duznyeckux CBOMICTB Te: (dopMynupoBaTh IPOBEpsEMbIE
IPENOJIOKEHUS, COOMPaTh YCTAHOBKY U3 MPEANIOKEHHOT0 000pYy/10BaHMS,
3aIMChIBaTh XOJ1 OMbITa U (POPMYIUPOBATH BHIBOJIBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMUS PACCTOSHHS, BPEMEHM, MacChl Tela,
0o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJIOIOBBIX H
upoBbIX MPUOOPOB, 3aMUCHIBATH IOKa3aHHUS MPUOOPOB C y4ETOM
3aJJaHHOW aOCOIOTHON MOTPEIIHOCTH U3MEPEHUH;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCMOCTH OJHOM (DU3HUECKON BEJIMYUHBI OT
JIPYrofl C HCIOJIB30BAHMEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH ITIyTH
PAaBHOMEPHO JABWXKYILEroCs Telda OT BPEMEHU JBHXKCHHUS Teja, CHUJIbI
TPEHUsI CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUSA OT IO CONPUKOCHOBEHUS TEN, CHIIbI
YIOPYroCTH OT YAJMHEHUS NPYKUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00BbEMaA
NOTPYKEHHON 4acTH TeJIa U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHUMOCTHU
OT IUIOTHOCTHU Te€Ja, OT MIyOMHBI, HA KOTOPYIO MOTPY’KEHO TEJO0, YCIOBUM
IUTAaBaHMSI TEJl, YCIOBHMM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B



IUTAHUPOBAaHUM  Y4€OHOTO HCCIEAOBAaHUSA, COOUpaTh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CJenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOMYYEHHONM 3aBHUCHUMOCTH (DU3MUECKUX BEIUYUH B BUJC
NPEUIOKEHHBIX TaOMuI] U TpaduKOB, JEJaTh BBIBOJABI 10 pe3yJbTaTaMm
UCCIIEIOBAHMS,;

IPOBOAUTH KOCBEHHBbIE HU3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPIOTO Tena, Cuja TPEHHUS CKOJBXKCHHUS,
JaBJIeHUE  BO3JyXa, BBITAIKMBAIOIIAS  CHJIA, JIEHCTBYIOIIas  Ha
HOTPYKEHHOE B JKHUIKOCTb TeNO, KOA(PQHUIMEHT MOJEe3HOro eHCTBUA
IOPOCTBIX MEXaHU3MOB), CIEeAysl MPEAJIOKEHHON MHCTPYKIUH: IpU
BBIMIOJTHEHUH HW3MEPEHUl COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY H
BBIUUCIISTH 3HAUEHNE NICKOMOW BEJIMUMHBI,

co0uII01aTh MpaBUIIa TEXHUKK 0€30MacHOCTH MpU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOINAIOIIMNECs COCyAbl, OapoMmerp,
phIYar, NOJABMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapakTepu30BaTh NPUHIUMBI  JEHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpOM Ha WX ONUcCaHus (B TOM YHUCIE:
NOJUINITHUKY, YCTPOMCTBO BOJOIMPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOICTBax (PM3NYECKUX SIBICHUH M HEOOXOauMble (U3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  NpHUMEpHl  (HAXOAUTh  WHPOpPMAIMIO O  MpUMeEpax)
IPAKTHYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUNA B MOBCETHEBHOM
XKU3HU JJi obecrieyeHus: 0€30MacCHOCTH MPHU OOpaIleHUH C MpUOOpamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 37I0POBbS U COOJIIOJCHUA
HOPM 5KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIOIIEH Cpeie;

OCYIIECTBIISAITh OTOOp HMCTOYHHMKOB wuH(opMmanmu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIUXCS
3HaHUH M TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHpOpMALINIO, KOTOpas SBJSETCS MPOTHBOPEUMBOM WM MOXKET OBITH
HEIOCTOBEPHOM;

UCIIOJIb30BAaTh MPH BHITIOJHEHUN YUY€OHBIX 3alaHUi HAYYHO--TIOMYJISPHYIO
auTepaTypy  (pU3MYECKOro  CcoAepXKaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypebl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeoOpa3oBaHusl HHPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpPAaTKHE MHCbMEHHBIE U YCTHBIE COOOILICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COACpPNKAHUSI, B TOM



qyclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHHUs O pe3ysbTaTax MpPOEKTOB
WIN Y4eOHBIX HCCIEJAOBaHUN, MpPH H3TOM TPaMOTHO HCIIOJIb30BAThH
U3YYCHHBbI TOHATUHHBIN ammapaT Kypca (U3MKH, COINPOBOXAAThH
BBICTYIICHUE IIPE3CHTALUCH;

IPU BBIIOJHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAHUI paclpenesiaTh
00sI3aHHOCTH B TPYIIIE€ B COOTBETCTBUU C TMOCTaBJICHHBIMHU 3a/layaMH,
CIEAUTh 34 BBINOJHEHWEM IUIAHA JCHUCTBHMM, aJEKBAaTHO OLICHWBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTb  IPYyHIbl,  BBICTPAaWBAThH
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBAsI MHCHHUE OKPYKAFOIIMX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BELIECTBA, KPUCTAIIIMYECKUE U
amop(Hble Te€la, HACBIEHHBI W HEHACHIIICHHBINM Map, BIIAXHOCTb
BO3/yXa, TeMIepaTypa, BHYTPEHHSS OHEPrus, TEIUIOBOM JBUTAaTEb,
AIIEMEHTAPHBIN JEKTPUUECKUN 3apsif, FNEKTPUUECKOE TMO0JIe, MPOBOIHUKU
U TURJICKTPUKH, TOCTOSHHBIN 3JEKTPUYECKUN TOK, MArHUTHOE TOJIE;
pasnuyath SIBIEHUA (TEIJIOBOE pacIIMpPEHUE U C)KaTHe, Tellonepesaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHUE, KAWIISPHBIC SIBICHUS, UCIIAPEHUE,
KOHJICHCAllMsA, IJIaBJICHHE, KpUCTain3auus (OTBEpIEBaHUE), KUIICHUE,
Terionepesaya (TEerIonpOBOHOCTb, KOHBEKIINS, U3ITyYEHHE),
AJIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE 3apsA0B, AEUCTBUS AIIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMblKaHHWE, B3aUMOJEHCTBUE MArHUTOB, JCHCTBHE
MarHUTHOTO T0JISI HA POBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAsI MHAYKIIMS)
0 OMNUCAaHUI0 UX XapaKTEPHbIX CBOMCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaThb NPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpY)XaloIlleM MHpE, B TOM YHCIE (PU3NYECKUE SIBICHUS B IPUPOAE:
MOBEPXHOCTHOE HATSXKEHHWE U KalWUIApHbIE SBJIEHUS B TPHUPOJE,
KpUCTAJUIBl B Tpupone, usnydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPHUUECKHE
SBJIEHUSI B aTMoc(epe, DJIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiM, Apeld MOoJIIOCOB, pob MAarHUTHOIO MOJS JJs JKU3HU Ha
3emiie, MOJIIPHOE CHUSIHHUE, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 337a4y B
yueOHYI0, BBLICNATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3UYECKUX
SIBJICHUU

ONKCHIBATh U3yUEHHBIE CBOMCTBA TENl U (PU3NUYECKUE SIBJICHMS, UCIIONIb3YS
(u3nyeckue BEIMUYMHBI (TEMIEpATypa, BHYTPEHHSS SHEPTUsi, KOJIUYECTBO
TEIUIOTHI, yJedbHas TEIJIOEMKOCTh BELIECTBAa, YyAENbHAs TEIUIOTa



IUTaBIICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, yJeNbHAs TEIJIoTa
CrOpaHMsl TOIUIMBA, KOI(PPHUIMEHT TOJIE3HOTO JEHCTBUS TEIUIOBOU
MalIuHbl, OTHOCUTEJIbHAS BJIAXXHOCTh BO3[yXa, AJIEKTPUYECKUN 3apsl,
CHJIa TOKa, DJIEKTPUYECKOE HAINpPSKEHHE, CONPOTUBICHUE IPOBOJHMKA,
yIEIbHOE  CONPOTHBIIEHHWE  BellecTBa, paboTta M MOIIHOCTb
IIEKTPUYECKOr0  TOKA), MpPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3NYECKUl CMBICI HCIOJIb3YEMbIX BEIUYHMH, 00O3HAYEHUS U €IUHUIIBI
(¢u3nyeCKuX BEIMYUH, HAXOAUTh (OPMYIbI, CBSA3BIBAIOLIME JaHHYIO
(u3NYECKyI0 BEIWYMHY C JPYTMMH BEJIMYMHAMM, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCITIOJIb3Ysl OCHOBHBIE MOJIOKEHHUS MOJIEKYJSIPHO--KHHETUYECKONH TEOPUHU
CTPOEHMS BEIIECTBA, MPUHLMUII CYNEPHO3ULUHN MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAja, 3akoH Oma i yyacTKa LN, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUsI DSHEPrUM, Ipd 3TOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alUCHIBATh €0 MAaTeMaTHYEeCKOe
BBIPAKEHHE;

OOBACHATh (PM3HYECKUE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyalMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BhISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKUX
IIaroB C OMOpod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemate pacu€THele 3ajaud B 2—3 JEHCTBUS, HCHOJb3ys 3aKOHbI U
(GopMyiibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCIIOBHS 3a/ladyd 3alUChIBaTh KPATKOE YCIOBHE, BBISBIATh HEIOCTATOK
JaHHBIX [ peleHus 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXOoauMble Al €€ pelleHHs, NPOBOAMTH pPAacu€Tbl M CpPaBHUBATH
HOJIyYEHHOE 3HaU€HUE (PU3NYECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PEUIUTh MpPU TOMOIIH
($u3NYECKUX METO/IOB, MCIOJb3Yysl OMUCAHHE HCCIEeNOBAHUS, BBIICIATDH
IPOBEPSIEMOE MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPsIKa
IIPOBEJICHUS MCCIIE0BaHNUs, 1€J1aTh BbIBOL;

OPOBOAUTH OMNBITHI MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
du3znyecKux CBOWCTB TN (KaMWJUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT €ero o0béma, TemMreparypbl, CKOPOCTH IPOLIECCa OCTHIBAHUS U
HarpeBaHusi IpU M3IY4YEHHH OT I[BeTa M3JIydarolie (IOTJIOLIAoLIeil)
IOBEPXHOCTH, CKOPOCTh UCHAPEHUsl BOJBI OT TEMIIEPATypbl KUJIKOCTH U
wiomanu €€ IOBEPXHOCTH, DJEKTpHU3alMUs Tel U B3aUMOJCHCTBHE
IIEKTPUYECKUX 3aps/ioB, B3aUMOJEHWCTBUE TMOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allisi MArHUTHBIX I[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MAarHUTHOTO TOJISI HAa NPOBOJAHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa,
CBOICTBA JJIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMYyIHUpOBATH
poBepsieMble MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py10BaHUs1, OMKUCHIBATH XO/1 ONBITa U (POPMYIUPOBATH BHIBOIbI;
BBITIOJHATh ~ MOpPSIMbIE  WM3MEPEHUsS  TEMIIepaTypbl,  OTHOCHUTEJIbHOMU
BJI&XHOCTH BO3/yXa, CHJIbI TOKA, HAIPSIKEHUS C HCIOJIb30BaHUEM
aHaAJIOrOBBIX NPUOOPOB U JATYMKOB (PU3MUYECKUX BEIMYMUH, CPaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YYETOM 3a/JaHHON a0COTIOTHON MOTPEIIHOCTH;
IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKOM BEIUYHUHBI OT
OpPYro C  UCIHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUH  (3aBUCUMOCTh
COINPOTUBJIEHUS NPOBOJHHUKA OT €ro JUIMHBI, IUIOMAAW IONEPEYHOTO
CEUYEHUS U YAEIbHOTO CONPOTUBIICHHS BEIIECTBA MPOBOJIHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpsKEHUS Ha IPOBOJHUKE,
UCCIICOBAHUE IOCIEAOBATEIBHOIO M  MAapAJLIEIBHOIO  COEAUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIEIOBAaHHE, COOMPATH YCTAHOBKY U
BBHITIOJIHATh WM3MEPEHUsI, CIACAysS NPEIIOKCHHOMY IUIaHy, (DPUKCHpOBAaTh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TrpauKoB,
JI€JaTh BBIBOJIBI IO PE3YyJIbTATaM UCCIEIOBAHMUS;

MPOBOJIUTh KOCBEHHBIC HW3MEpPECHHs] (PU3NUECKHX BEIWYUH (yIeiabHas
TEIUIOEMKOCTh ~ BEILIECTBAa, COIMNPOTUBICHHE MPOBOJHMKA, pabora
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh W3MEPEHHUs, COOUpaTh
DKCHEPUMEHTAIIbHYIO YCTAHOBKY, CIEAys MPEMIOKEHHON MHCTPYKLUHH, U
BBIYUCIISITh 3HAYEHUE BEJINUHHBIL;

coOroAaTh npaBujia TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

XapaKTepU30BaTh NPUHIMUIBI  JEHCTBUA U3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa HMX oOnucaHus (B TOM YHUCIE:
CHUCTeMa OTOIUICHHS JOMOB, TMTPOMETp, MapoBasi TypOWHA, aMIEpMETD,
BOJIBTMETP, CUETUHUK DJIEKTPUUYECKOW IHEPTUM, 3JIEKTPOOCBETUTEIIbHbBIC
pUOOPHI, HATPEBATEIBHBIC IEKTPONPUOOPHI (MIPUMEPHI), ITCKTPUICCKUE
PEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATENb OCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOWCTBAX (PU3MUECKUX SIBICHUW U HEOOXOIUMBbIE
duznyecKkue 3aKOHOMEPHOCTH;

pacIio3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA M HM3MEPUTEIIbHBIC
npuboOpel MO CXeMaM M CXEMaTUYHbIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TMIPOMETP, IBUTATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX



Heneil ¢ mocaea0BaTeNbHbBIM U MapalJICIbHBIM COCTUHEHHEM 3JIEMEHTOB,
pasznnyasi ycIoBHbIE 0003HAUECHUS FIIEMEHTOB 3JIEKTPHUUECKHX IIeTIeH;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHGOPMALMIO O  MPUMEPaX)
MPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEIHEBHOM
KU3HU Il oOecreueHusi 6€30MacHOCTU MpU OOpallieHuud ¢ IprudopaMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHUS 3/I0pOBbS U COOJIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYIIECTBIISAITh TOWCK HWHpOpMauu  (U3HUYECKOTO COJEp)KaHUs B
WuTepHeTe, Ha OCHOBE WMEIOIIUXCS 3HAHUW HW TYyTEM CpaBHEHUSA
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIICIATH  WMH(MOpMAIMIO, KOTOpas
SABIIACTCS IPOTUBOPEUNBON MM MOXKET OBITh HEAOCTOBEPHOI;
UCIIOJIb30BAaTh MPH BHITIOJHEHUU YUY€OHBIX 3a/laHUi HAYYHO--TIOMYJISPHYIO
auTepatypy  (QU3MYEecKOoro - coAepaHWs, CIPaBOYHBIE MaTEepHAIIbI,
pecypcel cetu MHTEpHET, BiageTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3iaBaTh COOCTBEHHBIE NMUCHbMEHHBIE M KpaTKHUE YCTHBIE COOOIIEHMUS,
0000mmasi wHpOpPMAINMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
CONIEp)KaHUs, B TOM YHCIE MYyOJWYHO TIPEIACTABISATh PE3yJIbTAThI
NIPOEKTHON WJIM MCCIEeNOBATENBCKON JESITEIbHOCTH, P 3TOM T'PAaMOTHO
UCIIONIb30BAaTh M3YYCHHbIM TMOHATUWHBIA ammaparT Kypca (U3HKH,
COTIPOBOXKAATh BBICTYIIJICHHE MPE3EHTAIUEH;

IPU BBITIOJIHEHUU YYEOHBIX TPOEKTOB U HCCICIOBAHUN (PU3NUCCKUX
MIPOIIECCOB pacTpeeNiATh OOS3aHHOCTH B TPYMNNE B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 33J]Ja4aMH, CJICIUThH 32 BBIMIOJTHCHUEM IUIaHA JCHCTBUHA U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIIBI, BEICTPAUBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

WCIIONB30BaTh IOHATHSA: CUCTEMa OTCYE€Ta, MATEpHAIbHAsA TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHUS, Ae(opmarius
(ympyrasi, mjacTU4ecKas), TpPEHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LIEHTP TSKECTH, a0CONMIOTHO TBEPIOE TEIO,
HEHTP TSKECTH TBEPAOTO Tesla, PABHOBECHE, MEXaHUUECKUE KOJICOaHUS U
BOJIHBI, 3BYK, WH(Pa3BYK H YJIbTPa3BYK, OJICKTPOMATHUTHBIC BOJIHBI,
HIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAAJIbHO30PKOCTD,
CIEKTphI UCITYCKaHUsI U MOTJOLIEHus, anbda-, 0eTa- 1 raMMa-u3IydeHus,
W30TOIIbI, IAEPHAs SHEPIETUKA,



paznuyaTh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BIDKEHUE, CBOOOIHOE
najicHUue TeJ, PABHOMEPHOE JIBIKCHHE TI0 OKPY)KHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE IBW)XCHHE, KOoJeOaTeapbHOe NBIDKEHHE (3aTyxalollue |
BBIHYX/ICHHBIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBMKCHHE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHMHOE PACIpPOCTPAHEHUE, OTPAKECHHE W MPEIOMIICHUE
CBeTa, MMOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOr0 CBETa B
CHEKTp ¥ CJOXXEHHE CHEKTPAIbHBIX IIBETOB, JUCIEPCHUS CBETA,
€CTECTBCHHAsl PaJIMOAKTUBHOCTh, BOZHUKHOBEHHE JIMHEHYATOTO CIIEKTpa
U3ITy4YEHUS) TI0 ONTMCAHHIO MX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JTEMOHCTPUPYIONTUX JTaHHOE (PU3HYECKOE SIBIICHHE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUN B
OKpy)XaromeM Mupe (B TOM 4YHucie (U3MYECKHUe SIBICHHUS B MPUPOJC:
NIPUJIUBBI U OTIUBHI, IBIKEeHUE TuTaHeT COTHEYHON CUCTEMBI, PEaKTHBHOE
JBIDKEHUE JKUBBIX OPTraHU3MOB, BOCHIPUSTHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 3X0, IIBeTa T,
OTNITHYECKHUE SIBJICHUS B TMPHUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPapUOIETOBOTO M PEHTITCHOBCKOTO M3JIY4YCHHH, €CTECTBEHHBIH
paMOaKTUBHBIN (OH, KOCMHUYECKHE Iy4d, PaJMOaKTHBHOE H3Ty4YCHHE
IPUPOAHBIX MHHEPAJIOB, JEWCTBHE pPAJAMOAKTHUBHBIX W3Iy4YeHUN Ha
OpraHU3M YEJOBEKa), MPU STOM IEPEBOJUTH MPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBJICHUU

OTHCHIBATh U3yUYEHHBIC CBOMCTBA TNl U (U3UUYECKUE SBJICHHS, UCIIOIb3Ys
dbu3ndecKkue BENMWYWHBI (CpPEemHSsI U MTHOBEHHAsT CKOPOCTh Tela MpH
HEPAaBHOMEPHOM JIBM)KCHHH, YCKOPECHHE, TEPEMENICHUE, MyTh, YTIIOBas
CKOPOCThb, CHJIa TPEHHS, CUJa YIPYrOCTH, CHJIA TSKECTH, YCKOPCHHE
CBOOOMHOTO TMAaJeHHUsS, BEC Tela, HWMITYJIbC TeJa, WMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, MOTCHIMAIBbHAS DSHEPIHsl Tena,
MOTHSTOTO HAJl TMOBEPXHOCTHIO 3€MJIM, MOTCHITMATBHAS DHEPTUS CXKATOU
NPY>KWHBI, KHHETHYECKash SHEPrus, IOJIHAs MEXaHWYeCKas DSHEprus,
NIEPUOJ U YacTOTa KojeOaHWH, IJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MMOKa3aTelb MPEJIOMIICHUS CPEbl), IPU OMUCAHUH
MPaBUJIBLHO TPAKTOBaTh (M3MYECKUN CMBICT WCIOJIb3YEMbIX BEIIMYHH,
0003HaUCHUS W EAWHUIIBI (HU3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBANOINNE TAaHHYIO (U3MYECKYIO BETUYHMHY C IPYTHMMH BEIMYHWHAMM,
CTPOUTH TPaPUKN N3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEIHUNH;
XapaKTepu30BaTh CBOMCTBa Tel, (PU3WYECKUE SBICHUS W MPOIIECCHI,
UCIIOJIB3YsI 3aKOH COXPAHEHUS JHEPTHUH, 3aKOH BCEMHUPHOTO TATOTEHUS,



NPUHIUI  CYNEPHO3UIUN CHJI, NPHHIUI OTHOCUTENbHOCTH [ anmies,
3akOHbl HBIOTOHA, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOHBI OTPAKCHUS U
IPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsAA0BOIO U MAaCCOBOTO YHUCEI
IpHU SACPHBIX PEAKIUSIX, MPU ITOM JaBaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA W 3aIllMChIBAaTh €r0 MaTEMaTHIECKOE BhIPAKECHHE,

OOBSCHATH (HU3MYECKHE IMPOIECCHl M CBOMCTBA TN, B TOM YHCIE H B
KOHTEKCTE CUTyallHii MPAaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BHISBISTH
NPUYUHHO--CJICICTBEHHBIC  CBSI3M, CTPOUTh OOBSICHeHHEe U3 2-3
JIOTUYECKHX IIaroB ¢ OMOpPOW Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UUYCCKUX
SIBIICHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemiatb pacy€THble 3anadd  (ONMMparoluecs Ha cucteMy u3 23
YPaBHEHMIA), HCIIONIB3YsI 3aKOHBI M (DOPMYIIBI, CBS3BIBAIONINE (DU3NICCKHE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBUS 3aJaud 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BHIOUPATH
3aKOHBI ¥ (POPMYIIBI, HEOOXOAUMBIC IJIsl PEIICHUs, IIPOBOAUTH PACUETHI U
OLICHUBATh PEATMCTHYHOCTh TIOJYYCHHOTO 3HA4YeHHS (DU3HUYECKOU
BEJIMYMHBI,

pacrmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXXHO PEIIUTh TPU TOMOIIH
(GU3MYECKUX METO/OB, HCIIOJIB3Yysl OMUCAHHWE HCCICIOBAHUS, BBIICIATH
IPOBEPSEMOE  TIPEAINOJIOKEHUE, OIEHUBATh TMPABWIBHOCTD  IOPSIKA
NPOBEICHUSI  KCCIENOBaHMS, JeNaTh  BBIBOJBI, HWHTEPIPETHPOBATH
Pe3yNIbTaThl HAOMIOICHUH U OTBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHWIO (PU3UYECKUX SBICHUNA WA
¢u3nYeCKUX CBOWCTB Ten (M3y4eHHE BTOPOro 3aKkoHa HproTOHA, 3akoHa
COXpaHEHHsI SHEPIHH, 3aBUCHUMOCThH IEpPHOAa KOJeOaHWil TpPYKUHHOTO
MasiTHHKa OT MAacChl TPy3a M KECTKOCTH MPYKUHBI M HE3aBUCHMOCTH OT
aMIUTATYIBI MaJIBIX KOJIEOaHWH, MPSMOIMHEHHOE paclpOCTPAHEHHE CBETA,
pasnoxeHue OeNoro cBera B CIIEKTP, M3yYEHHE CBONCTB M300paKEHUS B
IJIOCKOM 3€pKajie U CBOWCTB HM300pakKeHUsl TpeaMera B coOuparomieit
JHWH3e, HAOIIOJCHUE CIUIONIHBIX W JIMHEHYATBIX CIIEKTPOB H3ITyYEHHUS):
CaMOCTOSITENIbHO ~ COOMpaTh YCTAaHOBKY U3 HM30BITOUHOrO Habopa
o0Opy/lOBaHUs, OINUCHIBATH XOJ ONbITAa W  €ro  pPe3yibTarThl,
(dbopMyIMpOBaTh BHIBOJIBI;

IPOBOJUTH NP HEOOXOAMMOCTH CEPHUIO MPSIMBIX H3MEPEHHH, ONpeaersis
CpelHee 3Ha4YeHHE H3MEpsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomield JIMH3bI), OOOCHOBBIBATH BHIOOp cHoco0a U3MEpEeHUs
(M3MepUTENHHOTO TTPUOOpPA);

NPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKHX BEIUYHMH C
UCTIOJIB30BAHUEM TPSMBIX HM3MEPEHHH (3aBUCUMOCTH IyTH OT BPEMEHU



IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUOAa
KOJIe0aHUN MaTeMaTH4YeCKOTr0 MasiTHUKa OT AJUHBI HUTH, 3aBUCHUMOCTH
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MpejoMJIeHHs OT yria
najieHus1): IUIAHUPOBATh MCCIEJOBAaHUE, CaMOCTOSITENBLHO COOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH
bu3NYecKuX BETWYMH B BUJIEC TaOMWIl U TpaduKOB, NEJaTh BBIBOIBI IO
pe3yabpTaTaMm HCCIeA0BaHNUS;

IPOBOJUTH KOCBEHHbIE H3MEPEHUS (U3MYECKUX BEIUYUH (CpEeAHss
CKOPOCTb M YCKOpPEHHE Tejla TMpU PaBHOYCKOPEHHOM JABUKEHUH,
YCKOpPEHHE CBOOOJIHOTO MaJeHUs], KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKEHMsS, MEXaHHueckas paboTa M MOIIHOCTb, 4acTOTa H
nepuoa KojeOaHWW MaTeMaTUYecKOro W TMPYKMHHOTO MAasiTHUKOB,
onTHYecKass cuja coOuparoumedl JHMH3bI, PpPaguOaKTUBHBIA  (HOH):
IUIAaHUPOBATh M3MEPEHUs, COOMPATh SKCIEPUMEHTATbHYIO YCTAHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIUH, BBIYUCIATD
3HaYCHHE BEJIMYUHBI U aHAJIH3UPOBATH MOJYUYECHHBIE PE3YNbTAThI C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOJr01aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPpHU padboTe ¢ 1ab0opaTOPHBIM
000pyI0BaHUEM;

pa3nuyuaTh OCHOBHBbIC TPU3HAKK M3YYEHHBIX (QPU3NYECKUX MOJEICH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPIOE TENO, TOYCUHBINM HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJeNb aToMma, HYKJIOHHas
MO/IeJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh NPUHIMUIBI  JEHCTBUA U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX OnucaHusd (B TOM YHUCIE:
COUJIOMETp, NaTYMKH TMOJIOKEHUS, PACCTOSHUS M YCKOPEHUs, pakeTa,
9XOJIOT, OYKH, Mepuckorn, (Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, JO3UMETp, Kamepa BunbcoHa), HMCHOJb3Yysd 3HAHHUS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxomumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbI M CXEMaTHYHbIE PUCYHKH H3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTHMUYECKUX MPOILECCOB
IpU pEelIeHUH Y4eOHO--MPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMBI st
MIOCTPOCHUS N300paXKEHHH B IIIOCKOM 3€pKajie U COOMpAIOIIEH TNH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh HWHGOPMALMIO O  MPUMEPaXx)
MPaKTUYECKOIO MCMOJIb30BAHUS (DU3MYECKUX 3HAHUM B TMOBCEIHEBHOMN
KU3HU Il oOecreueHusi 6€30IacHOCTU MpU OOpallieHuyd ¢ IprudopaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pPOBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;



OCYIIECTBISATh MOUCK WHGOpMAIMU  (HU3UIECKOTO COACp)KAHUS B
HuTepHeTe, caMoCcTOSATENHHO (POPMYIHUPYST TTOUCKOBBIA 3aIPOC, HAXOIUTh
yTH ONPEACIICHUS TOCTOBEPHOCTU MOTYYECHHOW WH(POPMAIIMA Ha OCHOBE
UMEIOIINXCS 3HAHUN U IOTIOJTHUTEIIBHBIX UCTOYHUKOB,;

UCTIOJIb30BAaTh MPH BBITIOJHEHUHN YUYEOHBIX 3aIaHUi HAYYHO--TIOMYJISIPHYIO
JUTEPATYpy (PU3MUECKOTO COJEpkKaHUS, CIPABOYHBIC MaTepUaIbI,
pecypchl cetn MaTEpHET, BliageTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HHPOPMAIIMU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co3/aBaTh COOCTBEHHBIE MUCHMEHHBIC W YCTHBIE COOOINEHHWS HAa OCHOBE
UHPOpPMAIIMKM W3 HECKOJbKUX HWCTOYHUKOB (DH3UUECKOTO COACpKaHWS,
MyOJUYHO TPENICTABIISATh PE3YIbTaThl MPOSKTHON HIIM MCCIICOBATEIHCKOM
NEATeTbHOCTH, TPU OTOM TPAMOTHO  HCIOJb30BAaTh  HM3yUYCHHBIN
NOHSATUWHBIN ammapar Hu3y4aemMoro pasaena (DU3MKH U COMPOBOXIAThH
BBICTYIUICHHE TpPE3eHTAIllMel ¢ y4€ToM o0cCOoOEHHOCTEeH ayauTOpHUu
CBEpPCTHUKOB.



MOIT edoLouIrguq I ¥ 9LOOHLOL ‘BIJBN ‘BUIIdOH]] s
: w//:sd
o1 RL/MTO0SPT/-50RY € OQUHOXUEAT dOMIORUHEBXIN IKS
MOIT eMoLourguq
AL QUILIHIVOWHBELD M QUHIKHUA]] € IdreER
s Arareed o o10L)]
: w//:sd
POLOT L/ OOSPT/SEN Z BALOJIMIE BUHEOLO0) JIGHIRIdAIY €z
MOIT eMoLouIrguq
Y6 1911}L/nI00Spa‘ty//:sdny BALOMIE )
MOIT eMoLoUuIrguq I ¢ MM1OBh QUELOUOTONHRED U QUHIXUA]] ¢e
: w//:sd
POLOTHL /T 00SPS T /50N I BA1OMIE QMHA0dL) 1'C
MOIT edoLourguq
BALIINME HMHIOA L) 0 BMHIYI9) JI9HIIreheHOAdI]] *7 IroreRq
9 Ararreed o o10L)]
: w//:sd
PO1ITRL/MTO0SPT/50RY I Z EWHBHEOI TOLOW UIIHhABHOHHOELOJLOH €1
MOIT eMoLourguq
Y6 1911}L/nI00Spa‘ty//:sdny
IIHURULOE QUMOOhUEN :
MOIT eMoLourguq I ¢ @ ¢l
: w//:sd
FO1ITRL/MTO0SPaT/50RY Z orodudu o edARH - BIUEUD 'l
MOIT eMoLOHIQuq
edun ordmoiexAd>0 uMHBHEON 4 91r0d 99 M BAMEUP | IdTER]
199dAd5d
19.L00ed 19Lo9ed
diH4IrRLegocedgo 01309 Knnediodu /1
IMIRULIRd]]  dgHIrodLHO)
(dragoddu) WAL M dordreed ONHEIOHIWHEBH a\
dIMHHOdLIdI'C 40J08h 09.L)IhUI0)
IIVICA L

AUHVAOdUHVI'TT HOXOAhNLVINAL




cl 89 JNINVJIO0dLI Ol 900Vh O91DdhHMIrON 411190

€ gwodg doHadosoq

71 Ararreed o o10L)]

Y6 1911}L/nI00Spa‘ty//:sdny .
O eMOLOHIQH] I % EUIdOHE BBMOOhUHEBXIN €g

Y61911FL/0r00Spa w//sdny .
O eMOLOHIQH] [ S I9INEMHBXIW 19100d] | TS

Y619113L/0r00Spa w//sdny .
SMOTT BIOLOUIQH] I € 4LOOHINON U BLOORJ 'S

BHIdIHE, *9LIOHITION M BLOQR{ °S IdYER]

12 Arrareed o1 0I0LY

Y619113L/0r00Spa w//sdny OLrOL XMH € )
MOIT exdLourouq ¢ L QOHHQXAJ.IOI BH BERI U ULOOMNTUX QUELOU]] vy

Y619113L/0r00Spa w//Sdny .
MOT eMOLOHIQH] 9 ouHIIgel Q0HAI(PIONLY I

Y619113L/0r00Spa w//sdny .
O EMOLOHIQH] S HULOOMIMX QUHILgR]] T

Y619113L/NT00SPI’W//-sdNy AWeERI U MINELOOMIMX ‘UWNBIAL )
MOIT edoLourouq ¢ MNMIdQaL BUHOIERY ehelrddo] | -ouHoIrge]f Iy

40€81 U HOLIOMIIDK ‘I L XIdQa.L SOMHIIrdR]] *p Irdreed

12 Arareed o o10L)]

i w//:sd

Y6 191%3L/nIo0spar//:sdny z b1 1 197G eIy ce

MOIT BYo1ourguq

Y6191 H3L/NI00SPaW//:SANY




Syl 13 89 NNV IO0dII OI1 400Vh O4.LOdhMIrON 411190
¢ gwodg soHadoso g
LE Ararreed om 0101
§ w//:sd
SOT8LHL/MTO0SPaTL/:50RY ¥ BUIDNATHU BBHLMHIEWOdIMAIC V'
MOIT eMoLourguq
§ w//:sd
218K W\ NMMMMMM HWMM Sl I 9 EHUHOIrGE QIMHLUHIBA €z
: wy/:sd
181K W\ NHMMMMHMN\ M@MM L I 0Z MOL UMMOORUAINOI€ HITHHEOLOO] | T
3OT]1HJL/Ar00Spa tw//:SANY | , OUELONOTONHNREL XU U Iz
MOIT BYo1ourguq BIrol JI9HHAXEJRE 19rEdes oMMOoRHdINAIC
BHHIIrAEB JITHLUHIBIN H IUNRUA LI 7 IdreRd
QT Arareed o 0101
9[8[ 3L/0100Spa W/ sdNy .
SIOT] BoLOHITgH] S I 12 19009110d11 9199011 |, 1
: w//:sd
SOTTHIL/ILO0SpTH/-5ANY L BALOJMIAE BALOMO™D U QUHI0dL) I'1
MOIT eMoLOHIQUq °
BHHII'GE JI990II [, °| Irdred
199d4ad 19.L00ed 19.Lo9ed
dIgH4aIrdLedocedQo 0130g nnediodu
IMIdhKLIRd][]  JdgHIrrodLHOY /1 g\’
(dragoddu) WAL H dordreed ONHEIOHINWHEBH
dMHHOALMAI'C 40J0¢h 09.L)IhUI0)

DOVILA 8




MOIT BYolourguq z 9 ©1090 BUHoHed1o0doRvd 1I9HOMEBE 't

BUHIIMAE 91990199 *{ IrTER]

9 Auwareed o o101
QBB 1} /NI 00SPa W//:SANY I9HIf0g QIIHIUHIBNOALYAIE )
MOIT BYo1ourguq ¢ ? Y 9IrOll QOHIUHIBWOdLYAIC Lt
I9HI'09 JIYHLUHIBWOALYAIrE M JIroll JOHLHHIBWOALYdIrE ¢ IdreRd
SI Auwareed o o101
9'{e] #3L/0I00SPI W/ :sANY
MAGE IIHI0E OMMOORMHEXO :
MOIT BXoLoHIguq 3 I 8 9 W T
9BpB[ 1§ /NI 00SPa W/ SANY
EUHEBOION dUMIOhMHEXI :
MOIT eMoLOHIQUq ¢ L 9 N Iz
I9HI'09 M BHHEOIIrOM JUMIIhMHBXJIJA T Irdreed
0ot Auareed o o101
: wy/:sd
OPPELRIL/NTO0SPS T SEN € 01 EMHOHRAX00 I9HOMBE <1
MOIT eMoLOHIQUq
9BpB[ 1§ /NI 00SPa W //:SANY
IrOL QUILONOTONURBE :
MOIT eMoLourguq ¢ I 02 - e ¢l
QB8] J /NI 00SPa W//:SANY KUHBOUIIO )
MOIT BYolourguq I 0t 010 199000110 ¥ JUHIKUEY JOMIORMHBXIN It
BHHIIAB JUMIIhHHBXJIJA °| IrdXERd
190dAd5ad
19.L00ed 19.Lo9ed
dIgH4aIrdLedocedQo 0130g nnediodu
dMMdhuLIed]]  dgHIrodLHO) /1 g\’
(dragoddu) WAL H dordreed ONHEIOHINWHEBH
dMMHHOALYAIC 40J8h 09.L)ILHUI0Y

DOVILHA 6




LT 01 NNV JI0dLI O 900Vh O9.LOAhUIrON 411190
6 Ararreed o o10L)]
gep e §J /NI 00Spa T/ :sdny 20BN G-/ BE MIMEN( BOdAM )
MOIT eMoLouIrguq ¢ 6 BHHEXdJI00 OMHOMQO0Q0 U JUHIJOLEO] | 9
9IrATON UHITIOIRITIQ0Q0-0HAIRLUdOLIO]] 9 IrdTER
L1 Ararreed onr oJ01)]
9B #§L/0T00SPI W/ :SA1Y
mead dor :
O] BYo10MIgHg I L numead ogHdOT K S
9ee]}L/nI00SpI W/ SNy
dr d :
SO BYo10HIQHg I 9 edr's 0JOHWOLE SMHA0dL) s
FEETHIL/Y O0SPEIY/S4RY I ¥ IWOWOLR BLOF) QUHOMIOLLION U OUHBNIALIO] 'S
MOIT eMoLouIrguq
BHHILI'AE JI1990LHRA)] G IrdreRd
Sl Ararreed o o10LY]
i w//:sd
omvmﬁvmm:ogmwmvwwyﬁwmﬂmmwm z € didomD € BLogd 01010 JUHIKOLER] %%
9efe]}L/n1I00SPI W/ :sApy .
MOI] BHo10uIrgHg ¢ 9 19dogudir OUMOORULIO U I9EHU][ Ty

QBB HFL/NT00Spa W // SN







YUYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» duszuka: 7-i kiacce: 0a30BbIN YpOBEeHb: yueOHUK, 7 kiacc/ [Tepuimkun .M.,
NanoB A.U., AkiinonepHoe obmectBo «M3narensctBo «IIpocBemienne»

» dusuka: 8-i1 kacc: 0a30BbIN YPOBEHb: yueOHUK, 8 kiacc/ [lepoimkun U.
M., VBanoB A. U., Akimonepuoe obmectBo «M3narenbctBo «lIpocBemenne
» ®uzuka: 9-i1 knacc: 6a30BbI ypoBEHB: yueOHuUK, 9 knacc/ [lepoimkun U.
M., I'yrauk E. M., UBanos A. U., IlerpoBa M. A., AkuimoHepHO€E 00IIECTBO

«M3parenscTBO «IIpocBemienne»

METOIUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

https://resh.edu.ru/



