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HOACHUTEJBHASA 3AIINCKA

PaGouas mnporpamma 10 (Qu3MKEe OCHOBHOrO o0OIIero oOpa3oBaHuUs
COCTaBJIeHa Ha OcHOBe TpeOoBaHuNl K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeNbHOM IpOrpamMMel OCHOBHOT'O o011ero oOpa3oBaHus,
MPEACTABICHHBIX B (efepalbHOM  TOCYJapCTBEHHOM  00pa30BaTEIIbHOM
CTaHJapTe OCHOBHOTO oOmero oOpasoBanusi (Ilpukaz MwunucrepcTBa
npocBemieHust Poccuiickoit ®@enepaunn Ne 568 ot 18.07.2022 “O BHeceHuu
U3MEHEHUH B (enepanbHbli TOCYIapCTBEHHBIH 00pa30BaTENbHBINA CTaHIAPT
OCHOBHOTO o0miero oOpasoBanus’), (¢enepanbHO pabodeil mporpamMmbl
yueOHoro npeamera «Pusuka», OOIl OO0 u yuyebHoro mana ['bOY OOLI c.
Hogas Paueiika, a Takk€ Ha OCHOBE XapaKTEPUCTUKH INIAHUPYEMBIX PE3YJIbTATOB
JTyXOBHO-HPABCTBEHHOTO Pa3BUTHS, BOCIUTAHUS U COLMATIU3AINN 00yJaromnXCs,
MpeACTaBlICHHbIX B paboueit mporpamme Bocnutanus ['BOY OOII c. Hosas
Pauelika.

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «®PU3UKA»

[Iporpamma 1o ¢Qu3uke Ha YpPOBHE OCHOBHOTO 00IIEro oOpa3oBaHMs
COCTaBJieHa Ha OCHOBE IMOJOXKEHUIl M TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTeIbHOM MNPOrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (enepaibHON paboueld MporpaMMbl BOCIIUTAHUS U
Konnenmmu npenonaBanust yueoHoro npeamera «Ousnkay.

Copepxanve mnporpamMmbl MO (QU3UMKE HANpaBiIeHO Ha (POPMUPOBAHUE
€CTECTBEHHO-HAYYHONH T'PaMOTHOCTH OOYYalOLIUXCS WU OpPraHU3alUi0 H3YYeHHs
(¢u3MKK Ha JAESITEeTbHOCTHOM OcHOBe. B mporpamme mo Qusuke y4duTHIBalOTCA
BO3MOXHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpedoBanuii ®I'OC OO0
IJIAHUPYEMBIM JJMYHOCTHBIM U METANpPEIMETHBIM pe3yjbTaTaM 00y4YEeHUsl, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX Y4YEOHBIX IMPEIMETOB Ha YpPOBHE
OCHOBHOTO 00IIIeTO 00pa30BaHMUs.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeesieHne y4eOHOro Marepuana
1o rojaM oOydeHus (1o Kjaccam), npejjaracT TpUMEpHYIO MOCIe0BaTEIbHOCTD
U3YYEHHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUS NPEIMETHOIO COJEpKaHHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHM 00yJaroNIuXCsl.

[Iporpamma 1o ¢usuke paszpaboTaHa C LETbI0 OKa3aHHUS METOJUYECKOM
MOMOUIN YYUTEIIO B CO3/IaHUU paboueil MporpaMMBl 10 y4eOHOMY IIPEIMETY.

®uzuka SABISETCS  CUCTEMOOOpa3yloUUM i  €CTECTBEHHO-HAYUYHbIX
y4eOHBIX IPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SIBJICHWM, M3y4YaeMbIX XHUMHEH, OUOJOTHEH, acTpoHOMHUEH U (DHU3NUYECKOU
reorpaduei, BHOCUT BKJIaJ] B €CTECTBEHHO-HAYUYHYIO KapTHHY MHpa,



NPEeIOCTaBIsAeT HauOoliee SICHbIE OO0Opa3lbl NPUMEHEHWS HAydHOTOo METOoJa
MO3HAHUS, TO €CTh CIIOCO0a MOTYYCHHSI TOCTOBEPHBIX 3HAHUM O MUPE.

Opnna W3 TVIaBHBIX 3a/ad (PU3MYECKOro OOpa30BaHUS B CTPYKTYype OOLIETro
oOpa3oBaHMsI COCTOUT B (POPMHUPOBAHUU E€CTECTBCHHO-HAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usmkn Ha 0a30BOM YpPOBHE TMpEAIoiaracT OBJAJCHHC
CIIEYIOIUMUA KOMIIETEHTHOCTAMH, XapaKTEPU3YIOUIMMH E€CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

e Hay4HO OOBSCHATH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HCCIIECIOBAHNUS;

e UHTEPIPETHPOBaTH  JAaHHbIE M  MCHOJb30BaTh  HAy4yHbIE
JI0Ka3aTeNbCTBA JUIsl TOJTY4EHHSI BHIBOJIOB.

HEJA U3YUYEHUSA YYEBHOI'O TIPEJMETA «®U3UKA»

enmu wu3ydeHuss (PU3MKKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
onpeneneHsl B KoHienmuu mnpenogaBaHust ydeOHoro mnpeamera «®Pusnkay B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoir ®enepanuu, peanu3yronIX
OCHOBHBbIE  00IIe00pa30oBaTEIbHbIE NPOrPAMMBI, YTBEPKIACHHOW PpELICHUEM
Komnerun MununcrepctBa npocsemieHus Poccuiickoit @eneparuu (IpoTokoi ot 3
nexadps 2019 r. Ne [1K-4BH).

ey nsyyeHus GpU3NKM:

e TMpuoOpeTeHHWe HHTEepeca U CTPEeMJICHUS OOYy4YalIMXCA K HAYYHOMY
W3YYEHUIO MPUPOIBI, PA3BUTHE HUX HHTEIUICKTyaIbHBIX M TBOPYECKHUX
CITOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
HCCIIEI0BATEIbCKOTO OTHOIICHUS K OKPYAIOIIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3ysibTaTa H3y4CHUs
OCHOB CTPOCHHSI MaTepuu U PyHIaMEHTATbHbBIX 3aKOHOB (DU3UKH;

e (opMupoBaHUE MPEACTABICHUN O pOJu (U3UKU IS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE  TMPEACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
poeCCHOHAIIBHON JICSITCIPHOCTH, CBSI3aHHOU ¢ (DM3UKOM, MOJATOTOBKA K
JagbHEeUIleMy OOyUYEeHHIO B 3TOM HaMpaBJICHUMU.

JlocTrKeHne JTHX IeJed MporpamMmbl Mo (Pu3MKe Ha ypOBHE OCHOBHOTO

o0uiero o6pa3oBaHusi 00ecreUnBaeTCs PEIICHUEM CIEIYIOIINX 3a1aY:

e TmpuoOpeTeHWe 3HAaHUW O JHUCKPETHOM CTPOEHWW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX U KBAHTOBBIX
SBJICHUSIX;

e TMpuOOpEeTEeHNE YMEHHUI OMUCHIBATH U OOBSICHATH (U3MUECKHUE SBICHUS C
UCIIOJIb30BaHUEM MOJTYUYECHHBIX 3HAHUK;



e OCBOCHHE METOJOB pEIICHUs TPOCTEHININX pACUCTHBIX 3a7ad C
UCIIOJIb30BaHUEM bu3HIecKux MOJIETIeH, TBOPYECKHUX u
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUU HAONIOAATH MPUPOJIHBIC SIBJICHUS M BBITOIHATH OIBITHI,
nabopaTtopHble pabOThl M AKCIEPUMEHTAJIbHBIE MCCJIEAOBAaHUA C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX MPHOOPOB;

e OCBOCHHE TIPUEMOB PaOOTHI ¢ MH(pOpManme (HU3MIECKOro ColepiKaHus,
BKIItoUYasi ”HPOPMAITUIO O COBPEMEHHBIX JOCTIKEHUAX (DU3MKH, aHATU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

e 3HAKOMCTBO cO chepamu npodeccruoHaNIbHON AeSTEIbHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha
JTOCTIKEHUSIX (PU3UUYECKOM HAYKH.

MECTO YYEBHOI'O TIPEJMETA «®U3UKA» B YYEBHOM IIVTAHE

Ha wnsyuenue ¢usuku (0a30BbIli ypOBEHb) Ha YPOBHE OCHOBHOTO OOLIETrO
oOpa3zoBaHust oTBOAUTCS 238 yacoB: B 7 Kiiacce — 68 yacoB (2 yaca B HEZeJ0), B 8
KJacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 102 gaca (3 yaca B HeJeIo).

[Ipenyaraemeiii B mporpamMme o (u3MKe MepeueHb J1abopaTopHBIX paboT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIM XapaKTep, YUUTEIb JIeJIaeT BHIOOp MPOBEICHUS
Ja00paTOPHBIX PabOT W OMBITOB C YYETOM HWHIWBHAYAJIbHBIX OCOOCHHOCTEH
00y4Jaronuxcsi, CMUCKa AKCIIEPUMEHTAIBHBIX 3aJaHHi, TpeaIaraeMplx B paMKax
OCHOBHOT'O F'OCYJIapCTBEHHOT'O dK3aMeHa Mo (hU3HKE.



1. COAEP)KAHUE YYEBHOI'O IPEIMETA «®U3UKA»

7 KJIIACC

Pa3zjnen 1. ®u3uka u e€ poJib B NO3HAHUM OKPY KAIOILET0 MUPA.

®uszuka — Hayka O npupoxe. SBimenuss npuponasl. OuU3NUECKUE SBIICHHUS:
MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznveckue BenMuuHBL. M3mepenue ¢uznueckux BeanuuH. DuU3MUecKue
npubopsl. [TorpemnocTs n3mepeHnit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak (¢u3zuka u japyrue ecTECTBEHHbIE HAyKH U3Yy4alOT IPUPOLY.
EcTecTBeHHO-Hay4YHBI METOJl IMO3HAHUS: HAOJIOJIEHUE, MOCTAaHOBKAa HAYYHOTO
BOITPOCA, BBIABMKEHUE TUIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TMIIOTE3, OOBSICHEHUE
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCKUX SBJICHHUH C TOMOIIBIO MOJEIIEH.

Jlemoncmpauuu.

1. MexaHWYyecKue, TEIUIOBbIE, JIIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SIBJICHUS.
2. ®usnueckue NpuOOPHI U MPOIEAYpa NPAMbIX U3MEPEHUIN aHAIOTOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopnuie padbomot u onvimol.

Omnpenenenure LEeHbl JeJIeHUs KaJIbl U3MEPUTENILHOT0 IpUoopa.

N3mepeHne pacCTOsAHUN.

N3mepenne 06eMa KUIKOCTH U TBEPJIOTO Tea.

Onpenenenue pasMepoB MaJIbIX TEL

N3mepenne Ttemmeparypbl IPU HOMOIIM >KUIAKOCTHOIO TEPMOMETpA H

JaTYMKaA TEMIIEPATYPHI.

6. IIpoBeneHue uccrneqoBaHUs MO MPOBEPKE THUIOTE3bI: JATBbHOCTH MOJIETA
IIapuKa, MYIIEHHOTO FOPU30HTAIBHO, TeM OO0Jjblle, YeM OoJible BhICOTA
mycKa.

a > DN

Pa3nen 2. IlepBoHayaibHbIe CBeICHUS O CTPOEHMHU BelllecTBa.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJIBI, HMX pa3mepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIECTBA.

JIBrxkenue wuactul BemecTBa. CBA3b CKOPOCTH JBHMKEHUS 4YacTHL C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumopeiicTBue wacTwuil
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHbple COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, KUIAKOCTEW U TBEPIbIX
(KpucTaiymyeckux) Tesn. B3anMOCBSI3b MEXIy CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.



Hab6nronenue OpOyHOBCKOTO ABMKCHHSI.

Ha6monenne muddysun.

HabGmonenue ~ siBIeHWM,  OOBSACHSIOIIMXCS ~ MPUTSHKEHHUEM WU
OTTAJIKUBAHUEM YaCTUII BEIIECTBA.

Jlabopamopnwie padbomot u onvimol.

1. Ouenka JuamMeTpa aroMa METOJAOM pSAOB (C  HCIOJIb30BAaHHEM

dboTorpaduii).

2. OnbIThI 10 HAOJIOIEHUIO TETJIOBOTO PACHIMPEHHUSI Ta30B.

3. OnbIThI 110 OOHAPYKEHUIO IEUCTBUS CUJT MOJICKYJISIPHOTO MPUTSAKEHUS.

Pa3znen 3. /IBH:keHHe ¥ B3aUMO/IelicTBHE TeJl.

Mexanuueckoe JBUKEHUE. PaBHOMEpPHOE M HEPaBHOMEPHOE JBUKEHHE.
Cxopoctb. CpenHsisi CKOpPOCTh MPU HEPAaBHOMEPHOM JBIM>KEHUHU. PacdeT myTtu u
BPEMEHU JABUKCHUS.

SBneHne WHEpUUM. 3aKOH WHEpIUU. B3anMmojelcTBUE Tel KakK NpUYUHA
U3MEHEHUSI CKOPOCTH JBWXEHHUsS Tell. Macca Kak Mepa HWHEPTHOCTU TeJa.
[InotHocTh BemecTBa. CBsi3b IJIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €IMHUIIE
00bEMa BEIIECTBA.

Cwita Kak xapakTepHUCTHKa B3auMoJercTBus Ten. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuibl ¢ TOMONIBIO JUHAMOMETpA. SIBIEHUE TATOTEHUSA U CUJa
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tema. HeBecomocts. CnoxxeHue
CWJI, HAIPAaBJIEHHBIX 10 OAHOW npsMon. PaBHozpencTByromas cuin. Cuna TpeHUs.
TpeHue CKOJIbXKEHHS U TPEHUE MOKos. TpeHue B MpUPOJIe U TEXHUKE.

Jlemoncmpayuu.

Hab6nrogenne MexaHn4ecKoro ABMKEHUS Tea.

N3mepenne CKOpoCTH NPSIMOJIMHEUHOTO ABHXKEHHUS.
HabGnronenue sBieHus! UHEPIUH.

Hab6mronenue nu3mMeHeHus: CKOPOCTH MPU B3aUMOJICHCTBUH TEI.
CpaBHeHME MacC MO B3aUMOACHCTBUIO TEIL.

CnoxeHue cuil, HapaBJIEHHBIX 110 OJHOU MPSIMOMA.

o g bk~ w N RE

Jlabopamopnwie pabomot u onvimel.

1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JBHKEHUS (IIIapUKa B KUIKOCTH,
MOJICIIH AIICKTPUIECKOTO aBTOMOOUIISI M TaK Jajiee).

2. Ompenenenuie cpeHeil CKOPOCTH CKOJIbKEHUS OpyCKa WU IIapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPAOTO TENA.

4. OMnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTsHKeHUS (e opmalium)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. ONbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbl TPEHUSI CKOJIBKEHUS OT
BECA TEJIa U XapaKkTepa CONMPUKACAIOLIUXCS TOBEPXHOCTEM.



Pa3nen 4. JlaBjieHue TBEPABIX TeJl, }KUJAKOCTEN U ra30B.

JHaBnenne. CriocoObl YMEHBIIICHUS M YBEJIMUCHHS JaBjcHUs. JlaBneHue rasa.
3aBUCUMOCTh JIaBJICHHSI ra3a OT oO0BEMa, Temriieparyphl. Ilepemadya maBiaeHuUs
TBEPABIMU TEIaMU, KUJIKOCTSIMU M razamu. 3akoH Ilackans. [lHeBMatuueckue

MaIllMHbI. 3aBUCUMOCTh JIaBJICHUSI KUAKOCTA OT TriayOuHblL. ['mapocraThyecKkuit
napanokc. Coob1aronuecs cocyabl. [ uapaBindyeckue MexaHU3Mbl.

AtMocdepa 3emnn u atMmocdhepHoe naBieHue. [IpuyuHbBI CyliecTBOBaHUS
BO3ymHONM 00o0souku 3emin. OnbiT Toppuuermu. M3mepenue aTtmochepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(EpPHOT0 JaBJIECHUS OT BBICOTHI HaJl YPOBHEM MODSI.
[TpubGops! 17151 M3MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBUE KUAKOCTU U ra3a Ha MOTPYKCHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3myxoriaBanue.

Jlemoncmpauuu.

R e A
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3aBUCHUMOCTH JABJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUS )KUAKOCTHIO U Ta30M.

Coobmiaromuyecs Cocy/ibl.

['mppaBnuuecknii mpecc.

[IposiBinenue neicTBUS aTMOCPEPHOTO JABICHUS.

3aBHCHMOCTD BBITAIKHBAOIICH CHIIBI OT 00bEMa IMOTPYKEHHOM YacTH Tena U
IIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIICH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

VY ciioBue 11aBaHus TEN: MJIaBaHUE WK MTOTPYKEHUE TEJ B 3aBUCUMOCTHU
OT COOTHOIIICHUS IJIOTHOCTEH Tela U )KUJIKOCTH.

Jlabopamopnsie pabomot u onvimel.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tejia B BOJIE OT 00béMa MOTPY>KEHHOM B
KUJKOCTh YaCTH TeJIa.

OnpeneneHrue  BBITAIKUBAIOIICH  CWJIbL, JCWUCTBYIOUIEH HAa  TEJO,
MOTPYKCHHOE B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKABAIOIIEN CUJIBI, IEMCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacCChl Tea.

OnbITEl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh  BBITAJKUBAIONIECH  CHJIBI,
JEUCTBYIOIIEH Ha TeJI0 B JKUJIKOCTH, OT 0OBbEMa TMOrPYKEHHON B
AKUJKOCTh YaCTH T€JIa U OT IJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBanue apeoMerpa WIM KOHCTPYUPOBAaHHE  JIOJKH U
OMpeJIETICHUE €€ TPY30MOBEMHOCTH.

Pa3znen 5. PaboTa 1 MOIIHOCTB. JHEPrusi.

Mexanudeckas padbota. MOIIHOCTb.

[IpocThie MexaHU3MBbI: pbluar, OJOK, HaKJIOHHas IUIOCKOCTh. I[IpaBuiio
paBHOBecus priuara. [I[puMeHeHue npaBuiia paBHOBECHUS pblyara K OJIOKy.



«3onotoe mpaBuso» MexaHuku. KIIJI mnpocteix Mexanu3zmoB. IIpoctsie
MEXaHHU3MBbI B ObITY U TEXHHKE.

Mexannueckass dHeprud. KuHerndeckas ¢ TOTEHUUAIbHAs JHEPTHS.
[IpeBpaiienrie 0AHOTO BUAAa MEXaHUUYECKON SHEPIUU B APYroil. 3aKOH COXPaHEHHUS
SHEPrUu B MEXaHHUKE.

Jlemoncmpayuu.

1. ITpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomot u onvimel.

1. Ompenenenue padOThI CUITIBI TPEHUS IPU PABHOMEPHOM JIBMXKEHUU TETa

10 TOPU3OHTAIBHOM MOBEPXHOCTH.

2. HccnenoBaHue yCclOBUI paBHOBECHS pblUuara.

3. Uzmepenue KIIJI HaKIOHHOM IJIOCKOCTH.

4. M3ydeHHe 3aKOHA COXPAHEHUSI MEXaHUYECKOU SHEPTHH.

8 KIIACC

Pa3nen 6. TensioBble siBJIEHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUH CTPOECHUS
BemiecTBa. Macca u pasMepbl aTOMOB M MOJIEKyJ. ONbITbI, NOATBEPKIAIOIINE
OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH.

Mopenu TBEpPAOro, KHUAKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObSICHEHNE CBONCTB ra3oB, >KHJIKOCTEH U
TBEPJIbIX TEJI HA OCHOBE IIOJOKEHHUI MOJIEKYJISIPHO--KUHETUYECKON TEOpHHU.
CmaumnBaHMe U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE pacIIUPEHNE U CKATHE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHXKCHUS
yacTull. Buytpennsass sHeprus. CrnocoObl H3MEHEHHsS BHYTPEHHEH HHEPruu:
Terionepeaaya 17} COBEPILICHUE paboTHL. Bugpr TEIUIONEPEIAuH:
TEIUIONPOBOHOCTh, KOHBEKIIHUS, U3JIyYEHHUE.

KonuyectBo TeruoTel. YenpHas TEIIOEMKOCTh BemiecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlnaBneHue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJI€JbHAsA TEIUIOTa IUIABJICHUSI.
[TapoobOpazoBanue u kouaeHcauus. Mcnapenue. Kumnenuwe. YaenpHas Temiora
napooOpa3oBaHusi. 3aBUCHUMOCTh TEMIEPATypbl KHUIEHUS OT aTMOC(hEepHOro
JTABJICHHS.

BrnaxnocTh Bo3ayxa.

DHeprus TOIJIUBA. Y ebHas TEIUIOTa CTOPaHUSL.

[Tpuntumnel padoTs! TertoBeix ABurareneit KI1/] remioBoro asuraresns.
TerutoBble IBUTATENN U 3AIUTa OKPYKAOLIEH CPEIbI.

3aKOH COXpaHEHHUS U MPEBPAIICHUS YHEPTUH B TEIIOBBIX MPOLIECCaX.

Jlemoncmpayuu.

1. Habmronenue OpOyHOBCKOTO JIBUXKEHUS.



a > DN

© ©® N o

Hab6mronenue muddysun.

Habmoienue ssBIeHUi cMauyuBaHus M KalTWJUIIPHBIX SBICHHA.
HabmroieHue TenioBoro paciupeHus Tel.

W3meHeHue naBiaeHus ra3a Mpu U3MEHEHNH 00b¢Ma 1 HarpeBaHUH WITH
OXJIaXKICHUH.

[TpaBuna u3mMepeHus TEMITEPaTypHhI.

Buner Teruionepenaym.

OxnaxeHue mpy COBEPIICHUN paOOTHI.

HarpeBanue rnpu coBepieHuu padoThl BHEITHUMH CHIIAMH.

10. CpaBHEHHE TEIJIOEMKOCTEMN pa3IMUHbIX BEIIECTB.

11. HaOmronenue KureHus.

12. HabmroaeHne mocToSTHCTBA TEMITEPATYPhI IIPH TUIABJICHUH.
13. MojieaM TEeIJIOBBIX JIBUTATEIICH.

Jlabopamopnsie pabomot u onvimel.

1.
2.
3.

OneIThl O OOHAPYKEHUIO IEUCTBHSI CUIT MOJIEKYJISIPHOTO IPUTSKEHUSL.
OMnBITHI 110 BBIPAIIMBAHHUIO KPUCTAJIJIOB TOBAPEHHOM COJIA UJIU caxapa.
OmnbITHI 11O HAOIIOIEHUIO TEIUIOBOTO PACIIUPEHUS ra30B, )KUIKOCTENH U
TBEP/BIX TEN.

Omnpenenenre 1aBiaeHUs Bo3ayXa B OajuIOHE LIPULA.

OnebITHI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD JABJIEHUS BO3yXa OT €ro
00bEMa 1 HArpeBaHUs WIH OXJIAXKIACHUS.

[IpoBepka runore3bl TMHEHHON 3aBUCUMOCTH JITTUHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUYECKOMN TpyOKE OT TeMIEpaTyphl.

HaOmtonenue wu3MeHeHHs BHYTPEHHEH »JHepruM Tena B pe3ysbraTe
TeIJIonepeayl U padoThl BHEITHUX CHUJI.

HccnenoBanue sBI€HUS TEIJIOOOMEHA TPU CMEIIMBAHUU XOJI0JHOU U
ropsiueu BOJBI.

OmnpeneneHne  KOJWMYECTBA  TEIUIOTHI, IIOJIYYEHHOIO  BOJOW  IIpU
TEIUI00OMEHE C HarpeThIM METAJUIMYECKUM IIMIIUHIPOM.

10. OnpenenieHue yAeIbHOM TEIMJIOEMKOCTH BEIIECTBA.
11. MccnenoBanue mporecca HCIapeHusl.

12. OnpeeneHne OTHOCUTEIBHOM BJIAXKHOCTH BO3AyXa.
13. Onpezenenne y1eapHOM TeITOTHI IUIABJICHHUS JIbJA.

Pa3zjnes 7. DiiekTpryecKue 1 MAarHUTHbIE SIBJICHUSI.

Onektpuzanus Ten. J[Ba poja 3JIEKTpUYECKHX 3apsiioB. B3aumoneiicTBue
3apspKeHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTH  CHJIBI  B3aUMOJCHCTBUS
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3aPsJI0B U PACCTOSIHUS MEXKITY TEJIaMM ).

OnekTpuueckoe mnoJie. Hanpsx€HHOCTh 3nekTpuyeckoro mnois. [IpuHuun
CYTEPIIO3ULIMH PJEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiaoB. DJIEMEHTapHBIA JIEKTPUYECKUM 3apsl.
Crpoenue aroma. IIpOBOJHMKM W  JURJEKTPUKU. 3aKOH  COXpaHEHUs
3JIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHUSI 3JIEKTPUUYECKOTO TOKA.
HNcTouHuKN MOCTOSHHOTO TOKA. JIEMCTBUSI 3IEKTPUUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTAX U Ta3ax.

Onektpuueckass unenb. Cuna  Toka.  DIEKTPUYECKOE  HANpPSKEHUE.
ComnpoTuBiieHHE TPOBOJHUKA. Y IEJIBHOE COMPOTHUBIICHHE BellecTBa. 3akoH Oma
I ydactka nenu. llocnmemoBarenpHOe W MApPAJUIEIBHOE  COSAWHEHUE
MIPOBOJHUKOB.

PaGota ¥ MOIIHOCTH BJEKTPUYECKOTO TOKa. 3akoH JDxoymns—JleHa.
DNEeKTpUYECKUEe IENu U MOTPeOUTENn IEKTPpUIECKor sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTostHHBIE ~ MarHuUTHL.  B3auMonelcTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarHuTHOE moJsie 3eMJIM M €ro 3HaYCHUE JJIs )KU3HU Ha 3eMIIe.
OmeiT  Opcrema. MarnuTtHoe TOJIE  DIEKTPUYECKOro TokKa. IIpumMeHnenue
AJIEKTPOMArHUTOB B TEXHUKE. JIeHCTBHE MAarHUTHOTO I10JI1 HA MPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSHHOTO TOKA. MCMONIb30BaHUE AJIEKTPOABUTATEIEH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. fABneHne 3MeKTpoOMarHuTHOM UHAYKUUM. [IpaBuno Jlenna.
DIIEKTPOTreHEepaTop. Cnoco0bl MIOJTyYEHHUS AIEKTPUYECKOU SHEPIUH.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUH.

Hemoncmpayuu.

DJeKTpu3alus Tell.
JIBa pona sIEKTPUYECKUX 3aPsAI0B U B3aUMOAECHCTBUE 3aPSIAKECHHBIX TEIL.
Y CTpOICTBO U AEHUCTBUE AIEKTPOCKOMA.
DNEeKTpoCcTaTHUECKast MHIYKIHS.
3aKOH COXpaHEHUS SJIEKTPUUECKHUX 3apsJIOB.
[IpOBOTHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIIOBBIX JTUHUM SJICKTPUUECKOTO MOJIS.
M cTOYHMKHN OCTOAHHOTO TOKA.
JIeiCTBHS SIIEKTPUUECKOTO TOKA.

. DNEKTPUYECKUI TOK B )KHJIKOCTH.

. ["a30BbIM pa3ps.

. I3MepeHnune cusbl Toka aMIepMETPOM.
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. I3MmepeHnne 3IeKTpUYeCcKOro HanpsiKEHNS BOJIBTMETPOM.
. Peocrar u MmarasuH COpOTHUBIICHUM.

e
62 N

. BBaHMOHCﬁCTBHG IIOCTOAHHBIX MAarHuTOB.
. MOI[CJ'H/IpOBaHI/Ie HCBO3MOXXHOCTH pa3aCJICHUA ITIOJIOCOB MarduTa.

[E
[o2]



17
18
19
20
21
22
23
24

25

. MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

. OnbIT Dpcrena.

. MarauTHoe€ 1oJje Toka. JIeKTPOMArHuT.

. JlelicTBHE MarHUTHOTO IOJIs1 HA TIPOBOJIHUK C TOKOM.

. DJIEKTPOIBUTATEIIb IOCTOSIHHOTO TOKA.

. UccnenoBanue siBneHUs 3I€KTPOMArHUTHON MHAYKITUH.

. OnbiTel Papanes.

. 3aBUCUMOCTb HaNpaBJCHUS HHIYKIIMOHHOTO TOKAa OT YCJOBHH €ro
BO3HUKHOBEHHUS.

. DJIEKTPOTreHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomot u onvimol.

1.
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10.
11.

12.

13.

14.
15.

16

OnpIThl TO HAONIONEHUIO DJJIEKTPU3ALMK TeJl MHAYKIMEH U TIpu
CONPUKOCHOBEHUH.

HccnenoBanue EWCTBHUS  DIIEKTPUYECKOTO IIOJII HA IIPOBOJHHUKU U
TUAJIEKTPUKH.

COopka u mpoBepKa paboThI JIEKTPUIECKOHN MU MTOCTOSTHHOTO TOKA.
W3mepeHne U peryaIupoBaHue CUJTbI TOKA.

N3mepeHne u peryaupoBaHue HAIPSIKEHUSI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, UIYIIETO 4Ye€pe3 PEe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTUBJICHUSI TMPOBOJHUKA OT €ro JJIUHBI, IUIONIAJU TONEPEUYHOIO
CEUYEeHUs U MaTepHaa.

[IpoBepka mnpaBwiia CIOXKECHUS HANPSHKCHUHW TMPU  IIOCIEA0BATEIILHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia g CUJIbl TOKAa MPH NapayIeIbHOM COEIUHEHHUU
PE3UCTOPOB.

Omnpenenenue paboThI IEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOUIHOCTH — AJIEKTPUYECKOTO TOKA, BBIACISAEMOM Ha
pe3ucrope.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA, UYIIETO Yepe3 JIAMIIOUKY, OT
HANpsKECHHS Ha HEM.

Omnpenenenue K11/ narpeBarersi.

HccnenoBanrie MArHUTHOTO B3aUMOJIECTBUSA MTOCTOSTHHBIX MAarHUTOB.
N3yyeHne MarHuTHOTO TMOJS  TOCTOSIHHBIX ~ MarHUTOB MPU  HX
00BEIMHEHUY U Pa3/ICIICHUN.

. UccnenoBanue AeMCTBUS SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. OnbITB, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aMMOJECHCTBHS
KaTyIIKM C TOKOM M MAarHura OT CHWJIbI TOKa W HaIpaBJICHUs TOKA B
KaTyLIKE.

18. I3ydueHue neicTBUS MATHUTHOTO MOJIA HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHuE U U3yuyeHue padoThl JJIEKTPOABUTaTENS.

20. 3mepenue KIIJI anexTpoaBuraTebHON yCTAHOBKH.

21. OnbITEl IO MCCIENOBAHUIO SIBJICHHSI DJIEKTPOMAarHUTHOW HWHAYKIUU:
UCCJICIOBAHNE W3MEHEHMW 3HAYCHUS W HANPABICHHUS HWHAYKIMOHHOIO
TOKa.

9 KJIACC

Pa3nes 8. Mexanuueckue siBJIeHUS.

Mexanuueckoe ABWxkeHue. MarepuanbHas Touka. (Cucrema oTcuera.
OTHOCHUTEIBHOCTh MEXAaHUYECKOrO0 JIB)KEHHs. PaBHOMEpHOE MpPSIMOIMHENHOE
nBxkeHue. HepaBHoMepHOE NpsiMONIMHENHOE JBMKeHUE. CpelHsisi © MTHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMONMHEHOe naBMkeHue. (CBoOoaHOE
nagenue. OnbiThl ["anues.

PaBHOMepHOE IBI>KEHHE IO OKpY>KHOCTU. [lepro u yactora oOpalieHus.
JIuHeHas u yrioBas CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

ITepsr1it 3akoH Herotona. Bropon 3akon Hetotona. Tpertuit 3akon HerotoHna.
[IpuHIMII CYTIEpIIO3ULINY CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: CUJia TPEHUS CKOJIbKEHUS, Chila
TPEHUS MOKOSI, IPYTHE BUJIbI TPEHHUSI.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHUE CBOOOIHOTO
nanenus. JIBmwkenne muaner BOkpyr CousHna. IlepBas xocmuueckas CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTtepuanibHOM TOUkH. AOCONMIOTHO TBEpHoe Teno. PaBHoBecue
TBEPOr0 TEJIA C 3aKPEIJICHHOM OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TsxkecTH.

Nmnynsc tena. M3MeHeHne nmmitynbca. IMIyabC Cuilbl. 3aKOH COXpaHEHUs
MMIyJbCca. PeakTUBHOE NBMKEHUE.

Mexanuueckass pabota W MoIIHOCTh. PaboTa cun TsbkecTH, YHNPYrocTH,
TpeHusi. CBA3b d3HEpruu U padoThl. IloTeHManbHas SHEPTUd Teja, MOAHITOrO HaJ
MMOBEPXHOCTHIO 3eMi. [loTeHIManbHas s3HEeprus c:kaTou npyxuHsl. Knunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW >HEPruu. 3aKOH COXPAHEHUS MEXaHHYECKOM
DHEPTHH.

Jemoncmpauuu.

1. HaOmnropgeHne MEXaHUYECKOIO JBUKEHUS TEIa OTHOCUTENIBHO Pa3HbIX Tell

oTCueTa.
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9.

10.
11.

12

CpaBHeHMe MyTel U TPACKTOPUM IBUKEHHS OJTHOTO U TOTO K€ Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUCTA.

N3mepenne CKOpoCcTH U YCKOPEHHUS TPSIMOJIMHEWHOTO IBM>KEHUS.
HccnenoBanre Npu3HaAKOB PAaBHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue nBr>XeHUs Tela 0 OKPY>KHOCTH.

Habmoienne MexaHu4ecKux sSIBJICHUM, TPOUCXOISIINUX B CUCTEME OTCUCTA
«Tenexxka» Tpu €€ PpPaBHOMEPHOM M  YCKOPEHHOM  JIBXKEHHUH
OTHOCHUTEJIFHO KaOHMHeTa (PU3HKH.

3aBUCUMOCTh YCKOPEHUS T€Ia OT MACChl TeJa U ICHUCTBYIOIIEH HA HETO
CUJIBL.

Habronenue paBeHcTBa CUJT PU B3aUMOICHCTBUU TEJl.

M3meHeHne Beca Tena npyu yCKOPEHHOM JIBUKEHUU.

[lepenaya ummnyJibca Mpyu B3aUMOJIECHCTBUU TE.

[IpeobpazoBaHus SHEPTUU TPU B3AUMOICUCTBUU TE.

. CoxpaHeHne UMITyJIbCca IMPU HEYIIPYTrOM B3aUMOJICHCTBUHU.
13.
14.
15.
16.

CoxpaHeHue UMITyJIbca IPU a0COIIOTHO YIPYTrOM B3aUMOACHCTBUM.
HabGnronenue peakTMBHOTO JBUKEHHUSL.

CoxpaHeHHne MeXaHUYECKOM SHEPTUH ITPU CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKON SHEPIUU NIPU JBKEHUU TeJIA IO ACHCTBUEM
IIPY>KUHBI.

Jlabopamopnsie pabomot u onvimel.

1.

KoHcTpynpoBaHue TpakTa aJii pa3roHa M JAJIBHEHIIEr0 PaBHOMEPHOTO
JBIDKCHUS IIIAPUKA U TEJICHKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKCHUS
[IapyKa Mo HaKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHsl Tela MPU PABHOYCKOPEHHOM JBHKEHUU 10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH IyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUMOTE3BI: €CTM TPU PABHOYCKOPEHHOM JBWIKEHUU 0Oe€3
HayaJbHOM CKOPOCTH NYTH OTHOCSTCA KakK psJ HEUCTHBIX YHUCEN, TO
COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHHU OJIMHAKOBBHI.

HccnenoBanre 3aBUCUMOCTH  CHJIBI TPEHUSI CKOJIBKEHHUST OT  CHIIBI
HOPMAaJILHOTO JIABJICHHUSI.

Omnpenenenue KodhPuIMeHTa TPEHUS CKOJIBKEHUS.

OnpeneneHue KECTKOCTH MPYKUHBIL.

Omnpenenenue pabOTHl CUJIBI TPEHUS MPU PABHOMEPHOM JIBMXKCHUU Teja
10 TOPU3OHTAIBHOM MOBEPXHOCTH.



10. Onpeseniende  pabOThl  CWIJIBI  YIPYTOCTH TMpU  TMOABEME TIpy3a C
MCIOJIb30BaHNEM HETOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3y4yeHue 3aK0Ha COXPaHEHUS SHEPTHH.

Pa3nen 9. Mexanuuyeckue Koj1e0aHUA U BOJTHBI.

KonebarenpHoe nBmwkenne. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHUMN: TIEPHOI,
4acTOTa, aMIUINTyJa. MaTeMaTudecKuid U NPYyKUHHBIM MasTHUKU. [IpeBpaienue
SHEPTUU MPU KOJIeOaTETLHOM JIBHXKCHHH.

3aryxatouue — koneOanus.  BwiHyxkaeHHble — KojieOaHus.  Pe3oHaHc.
Mexannueckue BodHbl. (CBoiicTBa MexaHWuYeckux BOJIH. [IpojosibHbBIE U
MONIEPEYHbIE BOJIHBI. J[TMHA BOJHBI W CKOPOCTh €€ PacHpOCTpPaHEHHS.
MexaHuveckue BOJIHBI B TBEPAOM TeJl€, CECMUYECKUE BOJIHBI.

3Byk. ['poMKkoCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. MH(ppa3Byk u
YJIBTPa3BYK.

Jlemoncmpauuu.

1. HaOmonenue koneOaHui Tel oA JSHCTBUEM CUJIbI TSKECTU U CUJIBI
YIPYTOCTH.

Habmroienue konebanuii rpy3a Ha HUTH U Ha MIPYXKHUHE.
HabmtoieHue BoIHYKIEHHBIX KOJI€OaHU 1 pe30HaHca.
PacnpocTpaneHnre npoJ0JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIIH).
Habmro1eHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.

N e

Jlabopamopnsie pabomot u onvimel.

1. OmpeneneHue YacTOThl W Tepuojia KoJieOaHUNW  MaTEeMaTUYECKOIo
MasiTHUKA.

2. OmpepeneHue 4acTOThI U NepUoJia KojaeOaHu Mpy>KMHHOTO MasiTHUKA.
HccnenoBanre 3aBUCMMOCTH MEpHO/Ia KOJICOaHHH MOBEIIEHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.

4. VccrnemoBaHue 3aBUCUMOCTH TIepHO/ia KoieOaHuii MPY>KUHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH TMEpUO/Ia KOJIEOaHH rpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Irpy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  TlepHojia  KojeOaHui
MPY>KMHHOTO MasgsTHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7. VI3aMepenue yckopeHus CBOOOTHOTO MaICHUSI.

Pazpnen 10. DjekTpoMarHuTHoOE MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI.

OJEKTPOMarHuTHOE  ToJie.  DJIEeKTpOMarHuTHblie  BOdHBL.  CBoiicTBa

ANeKTpoMarHuTHbIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. lcnonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.



DneKTpoMarauTHas npupoja ceera. CKopocTh cBeTa. BoJHOBBIE CBOMCTBA
CBETAa.

Jlemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoJsiHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomot u onvimel.

1. V3ydyeHune CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TMOMOIIBI0O MOOWJIBHOTO

TenedoHa.

Pa3znea 11. CBeToBbI€E ABJICHHUS.

JlyueBas  mMogmens»  cBera.  Mcrounukm ~— cBera.  IIpsaMonunerHoe
pacnpoctpanenue cBera. 3armenust Connua u Jlynel. Otpaxenue ceera. [lnockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH mpesnoMiieHus cBerta. [lolHOe BHYyTpeHHEe
OTpaK€HHE cBeTa. VCNoap30BaHWE TMIOJHOTO BHYTPEHHErO OTPaKEHUs B
ONTHUYECKUX CBETOBOAAX.

JIunza. Xonm gnydert B saumH3e. OnTudeckass cucteMa Qortoamnmapara,
MUKpOCKOIla M Tejeckona. [n1a3 kak onrtuyeckas cucrteMa. bin3opykocTs u
JAJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B croektp. Omnbitel HeloToHa. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMonMHEHOE PaCIIPOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[TonyueHnue n300pa>keHU B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJlax.
[Ipenomiienue ceera.

OnTuyecKuil CBETOBO/I.

Xop myueid B coOuparolei JMH3e.

XoJ nyden B pacCEeUBAKOLIEH JIMH3E.

[Tomryuenue n3o00paskeHU ¢ TOMOIIBIO JTUH3.

[Tpuniun nerictBus poroannapara, MUKpOCKOIA U TEIECKOIIA.
10. Moaens riasa.

11. Pa3noxenue 06e10ro cBeTa B CHEKTP.

12. [TomydeHue 6€510ro cBeTa MpU CI0KEHUU CBETA Pa3HBIX I[BETOB.
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Jlabopamopnuie pabomot u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YTJIa OTPa)KEHUS CBETOBOTO JIyda OT yIJia
nafCHUS.

2. V3ydeHwne XapaKTEpUCTHUK H300paKEHUS IIPEIMETa B TUIOCKOM 3epKaJie.
HccnenoBanre 3aBUCHMOCTH YIJIa TIPEIOMIICHUS CBETOBOTO JIy4a OT yIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.



[Tomy4yenune n300pakeHnii ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

5. Ompenenenrie POKYCHOTO PACCTOSIHUS U ONITUUECKON CUIIbI COOMparoIen
JIVH3BL.
OnbITHI MO Pa3JI0KEHUIO OEJI0T0 CBETA B CIIEKTP.

7. ONBITHI 10 BOCOPUITHIO I[BETA IIPEIMETOB IIPU UX HAOJIIOICHUN YEpe3
[[BETOBbIC (DUIIBTPHI.

Pa3nen 12. KBanToBble siBJIEHUS.

Omnwitel Pesepdopna u muranerapHas moaenb aroma. Moxens atoma bopa.
Hcenyckanne u noromieHue ceera atoMoM. KBaHThI. JInHeWdaTsIe CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U ramma-uziaydeHus. CTpoeHue aTOMHOTO
anpa. HykinoHHas Mojens aroMHoro sapa. M3orombel.  PannoakTuBHBIE
npeBpatenus. llepuon nmomypacnana aTOMHBIX SI€ED.

SAnepHble peaknuu. 3aKOHBI COXPAHEHHs 3apsAI0BOTO M MAacCOBOIO YHCEIL
OHeprus CBs3M aTOMHBIX sjuep. CBsi3p Macchl M 3Hepruu. Peakuuuy cuHTe3a u
nenenus saep. Mcrounnku 3eprun ConHna v 3BE31.

Anepnas sHepreruka. J[eWCTBHS paguOaKTHBHBIX HW3JIYYEHHW HA IKUBBIC
OpTaHU3MBL.

Jemoncmpauuu.

CnexTpbl U3Iy4EeHUS U MTOTJIOMIEHUS.

CrnexTphl pa3IMYHbIX Ta30B.

CnekTp Bomopoa.

Hab6mronenue TpekoB B kamepe Buibcona.

PaboTta cueTurka HOHU3UPYIOMIUX U3ITyUSHHH.

Perucrpanus n3nydeHus NpUpOAHBIX MUHEPAIIOB U POIAYKTOB.

o g > w N pE

Jlabopamopnwie padbomot u onvimol.

1. HaGmroneHue CIUTONIHBIX U TMHEHYATHIX CIIEKTPOB U3TYICHHS.

2. UccnenoBanue TpeKOB: U3MEPEHUE SHEPTUH YACTHUIIBI IO TOPMO3ZHOMY

nyTH (1o ¢poTorpadpusim).

3. Usmepenue paanoakTuBHOTO (hoHA.

IHoBTOpUTEIbHO-0000IAKOIINH MOAYJIb.

[ToBTOpUTENTHEHO--0000MITAONNI MOTYJb IPEHA3HAYCH JIJISi CUCTEMAaTHU3aIu!
U 0000mIeHUsT  MPEIMETHOTO  COJEpXKaHWUS W OMNbITa  JICSATEIbLHOCTH,
IPHOOPETEHHOTO TPU M3YYCHUH BCETO Kypca (M3HMKH, a TaKKe JJIs TOJTOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy M0 (¢u3uKe s O00ydJaroImuxcs,
BbIOpABIIMX ATOT YUEOHBII MpeaMeET.

[Ipu u3ydeHun JaHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS] BUIBI
JESTEIbHOCTH, Ha OCHOBE KOTOPHIX 00ECTIEUMBACTCS JOCTUKEHHUE MPEAMETHBIX H
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyudeHus, (opmupyercs
€CTECTBEHHOHAYYHAasi TPAMOTHOCTh: OCBOCHHE HAyUHbIX METOJIOB UCCIIEAOBAHUS



SIBJICHUW TPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATH (HU3UUYECKHE
SBJICHUS, TPUMEHSIS TMOJyYCHHbIE 3HaHMs, pellaTh 3aJadud, B TOM YHCIE
KaueCTBEHHbBIC U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMATBEHO AEATENBHOCTHBIA XapakTep AAHHOTO pas3jielia peain3yeTcs
32 CUET TOro, 4YT0 OOydYarolmMecs BBIMIOIHSAIOT 3aJaHusl, B KOTOPBIX UM
npeiaraeTcs:
Ha OCHOBE IIOJYYEHHBIX 3HAHUM paclmo3HaBaTh M HAyYHO OOBICHATH
dbu3uYecKre ABJICHUS B OKPY>KaIOIIEH MIPUPOJIC U MOBCETHEBHOMN KU3HHU;
MCITOJTh30BaTh HAYYHBIC METOBI UCCIICNOBAHNS (DU3UICCKUX SIBICHHM, B TOM
YyuCye AJisl HPOBEPKU TUIOTE3 U MOTYUYCHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh HAy4YHBbIE OCHOBBI Haubojee BaKHBIX JOCTH)KCHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIlpUMEP, MPAKTUUECKOTO MCIIOJIb30BAHUS PA3JIMUYHBIX HCTOYHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHHUS] BCEX M3BECTHBIX BHUJIOB
SHEPTUH.



2. INTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBI
IHO ®HU3UKE HA YPOBHE OCHOBHOI'O OBIIETO
OBPA3OBAHUA

Nzydenne pu3nku Ha ypoOBHE OCHOBHOTO OOIIET0 0Opa30BaHHUs HAIMPABICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTaTOB.

B pesynbrare nzydenus Gu3MKU HA yPOBHE OCHOBHOTO OOIIIET0 0Opa30BaHMUS

y oOyuatomerocss 0yayT copMUPOBAHbI CIEAYIOMINE JTUYHOCTHBIC PE3YJIbTAThl B
YacTH:

1) NaTPHOTHYECKOT0 BOCIIMTAHMS:

— MPOSIBIICHUE UHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOM
(u3nuecKol HayKH;

— IIEHHOCTHOE OTHOIIIEHUE K JOCTUKEHHUSIM POCCUMCKUX YUYCHBIX--(DU3UKOB,

2) TpaKIaHCKOT0 M TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

— FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXIEHUU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpoOJIeM, CBS3aHHBIX C MPAKTUYECKUM TMPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HaHUE BaXHOCTH MOPAJIbHO--3THYECKUX MPUHLMHIOB B JIEITEIBbHOCTH
YYEHOTO;

3) 3¢TeTHYECKOr0 BOCITUTAHUSI:

— BOCHPUSITHE ICTETUYECKUX KA4eCTB (PU3MUECKON HAayKH: €¢ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT'0 TTO3HAHUSI:

— OCO3HaHUE IIEHHOCTH (PU3MYECKOM HAyKHW KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI PA3BUTHS TEXHOJOTMM, BaXKHEUILEH COCTaBIIAIOLLICH
KYJBTYPHI;

— pa3BUTHE HAY4YHOU JIOO03HATEIHLHOCTH, WHTEpPECa K HCCIIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) dopvupoBaHusi  KYJbTYPbl  310POBbSi M  3MOIUOHAJIBHOIO
0J1aronoJryyms:

— OCO3HaHME IIEHHOCTH Oe3omacHoro oOpa3a >XH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTH TIpaBWJI OE€30MMAaCHOr0 TOBEJCHUSI Ha
TPaHCIIOPTE, Ha JOporax, C 3JEKTPUUYECKUM U TEIUIOBBIM OOOpYJAOBaHHUEM B
JIOMAIITHUX yCIIOBUSX;

— cpOpMUPOBAHHOCTh HaBBbIKAa peduiekcuM, MNpU3HAHME CBOETO IIpaBa Ha
OIIMOKY U TAaKOI'o e Mpasa y APYyroro 4yejaoBeKa;

6) TPy10BOI0 BOCIMTAHUS:



— AKTHBHOE Yy4YacTHE€ B PEIICHUM MPAKTHYECKUX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJOTMYECKOH U
COLIMAJIBHOM HAIpPaBJIE€HHOCTH, TPEOYIOIMIMX B TOM 4YHUCIE M (PU3HUECKHUX
3HAHUM;

— UHTEPEC K MPAKTUIECKOMY U3YUCHHIO MPOdEeCcCHil, CBA3aHHBIX C (PU3UKO;

7) IKOJIOTHY€CKOT0 BOCTIMTAHMSI:

— OpHEHTalMs Ha NpUMEHEHHE (U3NYECKUX 3HAHMW JJI pElIeHMs 3a]ad B
00JIaCTH OKPY’XKAIOIIEH Cpenbl, IJIaHUPOBAHMS IOCTYNIKOB W OLEHKU HX
BO3MOYHBIX ITOCJIEICTBUN JUIsl OKPY KAIOLIEH CPEIbI;

— OCO3HaHME TJI00aJbHOIO XapakKTepa SKOJIOIMUECKHUX MpoOJieM M MyTed Hux
pELICHNS;

8) ajanTanum K M3MEHAMIUMCH YCJIOBHUSIM COLMAJBHON W NPHPOIHOM
cpenbl:

— MOTPeOHOCTh BO B3aMMOJCHCTBUM TMpPH BBINOJHEHUU HCCIEAOBAaHUN U
IPOEKTOB (hU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAaHUSAM
APYTHX,

— IIOBBIIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO
JESTENIbHOCTD;

— NOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HaHUM, B TOM yucie (HOPMYIHPOBAThH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SBIICHUSX;

— 0CO3HaHue AePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEM B 00JlacTH
(duzukwy;

— IUTAaHUPOBAHHUE CBOEr0 pAa3BUTHUA B NPUOOPETEHUH HOBBIX (PU3NYECKUX
3HAHUM;

— CTpEeMJICHHE aHAJIU3UPOBATh U BBISBIIATH B3aUMOCBSI3U NIPUPObI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NYECKUX 3HAHUM;

— OILICHKAa CBOMX [JEHWCTBUM C YYE€TOM BJMSHHS HA OKPYKAKOLIYK Cpendy,
BO3MO>KHBIX INI00AbHBIX OCIEICTBHA.

METAINPEAMETHBIE PE3YJIBTATBI

B pesynpraTe OCBOEHHS TporpamMmbl MO (PU3MKE Ha YpPOBHE OCHOBHOTO

oOmero odpa3zoBanus y odydaromierocs 0yayT chopMupoBaHbsl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TO3HABATEIIBHBIC YHUBEPCAIbHbBIC YUCOHBIC ACHCTBHS,
KOMMYHHKATHBHBIC  YHUBEpCAlbHbIC  y4YcOHBIC  JCHCTBHUS,  PETYJIATHBHBIC
YHUBEpPCATbHBIC yUeOHBIC JICHCTBHSI.

Ilo3naBaTenbHbIE YyHUBEPCAJIbHbIE Y4eOHbIE 1eiicTBUS



Ba3oBble JJornueckue 1elCTBUA:

BBISIBIIAITh W XapaKTEPHU30BaTh CYIIECTBEHHbIE TNPU3HAKA OOBEKTOB
(s1BIICHU);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALUN, OCHOBAHUS IS
0000IIIeHHS U CPaBHEHHS,;

BBISIBJISITH 3aKOHOMEPHOCTHU U MIPOTUBOPEUHS B pacCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJIATh TIPUYUHHO--CJICJACTBEHHBIC CBS3U TPU H3YyYCHHH (U3NYECKHUX
SIBJICHUH W TIPOLIECCOB, JENaTh BBIBOJBI C UCIOJIb30BAHNUEM JIEAYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIIBUTATh THIIOTE3bl O B3aMMOCBS3AX
(U3NYECKUX BEJINYNH;

CaMOCTOATENILHO BBIOMpaTh C€Moco0 pemeHus y4eOHOH (U3HUECKOM
3a1a4i (CpaBHEHHE HECKOJBKHUX BApUAHTOB pEIICHUs, BbIOOp Haumbosee
HOJIXOJSIIETO C YUETOM CAMOCTOSATEIBHO BbIIEICHHBIXKPUTEPHUEB).

ba3oBble ucciiegoBarejibCcKkue AeiCTBUA.

MCIIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATENbCKUI NHCTPYMEHT TO3HAHUS;
MPOBOAUTH IO CAMOCTOSITEIbHO COCTABICHHOMY IUIaHY ONBIT, HECIOKHBIM
bu3MUecKuil HKCIEPUMEHT, HEOOJBIIOE HCCleIoBaHuEe (HUINIECKOTO
SIBJICHUSI,

OIICHMBATh HA TNPUMEHHUMOCTh M  JIOCTOBEPHOCTH HUH(POPMAIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS UJIU IKCTICPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH OOOOIICHUSI U BBIBOJBI 110 Pe3ysibTaTaM
MIPOBEICHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JaybHEWIee pa3BUTHE (DUINIECKUX
MPOIIECCOB, a TAKKE BBIJIBUTATh MPEANOI0XKEHUS 00 UX PA3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaxX.

Pabora ¢ undopmanueii:

MPUMEHSTH Pa3IMIHBIC METOJIbI, HHCTPYMEHTBI M 3alPOCHI MPHU MTOUCKE H
otOope WHGOPMAMKM WIM JAaHHBIX C YYETOM NPEIJIOKEHHOW y4eOHOU
(bU3UYIECKOM 3a7a9H;

aHAM3UPOBaTh, CHCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO BBIOMpATh ONTHMAIbHYIO (OpMy MpeacTaBlIeHUs
nHpOpMaM ¥ HWUIFOCTPUPOBATh pEIIaeMbIe 3aJaud  HECI0KHBIMHU
CXeMaMH, IrarpaMMaMu, HTHOHM rpadukoii 1 UX KOMOWHAITUSMH.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC y4eOHbIE 1eliCTBUA:

B XOJI€ OOCYXKIeHHUs y4yeOHOro marepuania, pe3ysibTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 33]aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOil TEMBI U



BBICKA3bIBaTh WJICH, HAIlCJIEHHBIE Ha pEIICHUE 3aJaud M TMOAJAep)KaHue
01arokenaTeaIbHOCTH OOIICHUS;

COIMOCTABIIATh CBOM CYXIEHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
JMaiora, OOHapyKHBaTh Pa3InIMe U CXOCTBO MO3UITH;

BBIp@XaTh CBOIO TOYKY 3PCHUS B YCTHBIX M TUCHMEHHBIX TEKCTaX;
MyOJTUYHO TPEICTABIISATh PE3yIbTaThl BEITIOJIHEHHOTO (PU3MUECKOTO OIhITa
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

NOHMMAaTh W WCIHOJB30BaTh  NPEUMYINECTBA  KOMaHIAHOH |
WHINBUIYAIbHONH pabOThl TNpH PENICHWH KOHKPETHOW (DHU3HUECKOi
poOJIEMBI;

MPUHUMATh T[T COBMECTHOU EATCILHOCTH, OPTaHU30BBIBAThH JCHCTBUS
Mo €¢ JOCTIKEHUIO: PacHpeaesisiTh pOoJiM, OOCYXJaTh MPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTass Ka4eCTBEHHOTO pe3yJjbTaTa 1o
CBOEMY HAIMPABICHUIO W KOOPAWMHHUPYS CBOW JCHCTBUA C JPYTUMHU
YJICHAMH KOMaH/IbI;

OIICHMBATh KAa4E€CTBO CBOETO BKJIaJa B OOIIWI MPOIYKT MO KPUTEPHSIM,
CaMOCTOATENHEHO C(OPMYITUPOBAHHBIM YUYaCTHUKAMU B3aMOJICHCTBHSI.

PeryasiTuBHbIC YHUBeEpPCaJbHbIE YUeOHbIe 1eiicTBUS

Camoopranusanus:

BBISIBIIATH MPOOJIEMBI B KU3HCHHBIX W YUCOHBIX CUTYyaIMsIX, TPEOYIOMUX
TUTSL perieHusT QU3NIeCKUX 3HaHUM;

OpPUEHTHUPOBATLCA B  PA3IUYHBIX TOAXOJAX TMPUHATHS  pEHICHUHN
(vHIMBUAYyaTbHOE, TMPHUHSATHE PEUICHUS B TPYIE, MPUHITHE PEIICHHM
TpYHIION);

CaMOCTOSATEIILHO COCTABJIAThH aJITOPUTM PEIICHUS (PU3NIECKON 3a1aun WIIN
IUTaHAa WCCIICJIOBAHMUS C YYCTOM HMMEIOIIMXCS PECypCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIPeIjiaraéMbie BApUAHTHI PEIICHUM;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTpOJII), AMOIMOHAJIbHBIA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLEHKY CUTYallUX U IIpeIaraTh IUIaH €€ U3MEHEHHNS;
OOBSACHATh NPUYMUHBI  JOCTHOKEHHS  (HEJOCTHIKEHUS)  Ppe3yJbTaToOB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETECHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JAEATEIBHOCTH (B TOM YHCJE B XOJ BBHINOJHEHUS
(Gu3MYECKOr0 UCCIENOBaHMS WJIM TIPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBIIUXCA CHUTYyalllii, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKILIUX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LIETIU U YCIOBUSIM;



CTaBUThH ce0s Ha MECTO JIPYroro YeJOBeKa B XOJ€ CHopa WU JUCKYCCUU
Ha HayYHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;
MPU3HABATh CBOC MPABO HA OLIMOKY MPHU peUICHUU (PU3NYECKUX 3a7a4 WU
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

HPEIMETHBIE PE3YJIbTATBI

K xoHIy 00yueHus B 7 Kjacce IpeIMETHbIE PE3YIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

UCIIOJIb30BaTh  TOHATHS:  (U3MYECKME UM  XUMHYECKHE  SIBJICHUS,
HaOJIOICHUE, DKCIEPUMEHT, MOJENb, THUIOTE3a, CAMHHIIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHUSI BeIlecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOEe), MEXaHWYECKOe JBIKCHUE (paBHOMEPHOE,
HEPAaBHOMEpPHOE, NPSIMOJIMHENHOE), TPACKTOpUS, PaBHOJACUCTBYIOIIAS
cwia,  gedopmarus  (ympyras, — IJJacTHYecKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuarh siBieHUS (nuddys3us, TEMIOBOE ABUKECHUE YacCTHUIl BEIIECTBA,
paBHOMEPHOE  JIBMXKEHHE, HEPAaBHOMEPHOE  JIBIXKCHHE, HWHEpIUs,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPABIX TEJ C 3aKPEIUICHHON OCHIO
BpalleHus, repeaavya JaBjIeHUs TBEPAbIMUA TEIaMU, KUIKOCTSIMU U Ta3aMu,
aTMoc(epHOe MJaBJCHHE, IJIABaHUE TEJ, MPEBPAIICHUS MEXaHUYeCKOU
SHEPIruM) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE M3YyYEHHBIX (DU3UYECKUX  SIBICHHM B
OKpYXalollleM MHpEe, B TOM 4YHCIe (PU3NYECKUE SIBICHHUS B MPHUPOJIE:
MPUMEPBI IBUKEHUS C PA3JIMUYHBIMU CKOPOCTSMHU B KUBOW U HEKHUBOU
npuposie, ACUCTBUE CHUJIbI TPEHUS B MPUPOAEC U TEXHUKE, BIUSHUE
aTMOC(EepHOro AaBJEHUS Ha >KUBOM OpraHu3M, IUIABaHUE PHIO, phlUuaru B
TeJie YeJIOBEKa, IIPU 3TOM IMEePEBOJIUTh MPAKTUYECKYIO 3a7a4y B yUCOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YYCHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHUSI, UCIIOIB3YS
dbusznueckre BeIMYUHBI (Macca, 00bEeM, TUIOTHOCTh BEIIECTBA, BPEMSI, MYTh,
CKOPOCTh, CPEJIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC Tela,
cujla  TpeHus, JaBlieHWe (TBEpAOro  Tena, KUIAKOCTHU, Trasa),
BBITAJIKUBAIOIIAs CHUJIa, MEXaHWYecKass padoTa, MOITHOCTh, IJIEYO CHJIBI,
MOMEHT CHJIbI, KOA(D(PHUIIUEHT TIOJE3HOr0 JCHCTBUS MEXAaHU3MOB,
KMHETUYECKass U TOTEHIMaJbHAsl SHEpPrus), NMpPU ONHCAHUU MPABHIBHO
TpakTOBaTh  (U3MYECKUH  CMBICI  WCTIOJB3YEMBIX  BEIWYWH, WX
0003HaYEHUs U €AUHUIBI PU3NYECKUX BETUYHH, HAXOAUTh (POPMYIIBI,



CBS3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEIMYMHY C APYTMMH BEJIMYUHAMH,
CTPOUTDH rpaUKN H3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepu30BaTh CBOWMCTBA TeJ, (U3WYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3Ysl TIpaBUjIa CIOKEeHMs CUi (BIOJIb OJHOM MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUiIo paBHOBECHs phruara (01o0ka),
«30JI0TO€ TMPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXaHWYECKOH
SHEPruH, TpPHU ITOM J1aBaTh CIIOBECHYIO (OPMYIMpPOBKY 3aKOHA U
3aMMUChIBaTh €r0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSACHATH (PU3UYECKHUE SIBJICHUS, MPOIIECCHl U CBOWCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud MPaAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH IPUYUHHO--CIICJICTBEHHBIC CBSI3U, CTPOUTH OOBsCHEHUE U3 1-2
JIOTUYECKUX IIIaroB C OMOpod Ha 1—2 HM3ydeHHBIX CBOWCTBA (PU3UYECKHUX
SIBJICHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pelmiaTh pacyeTHble 3a1adyd B 1—2 JEHCTBHSA, HUCHOJIB3Ys 3aKOHBI U
(dopMyIibl, CBsI3bIBalOIIME (PU3MUECKHE BEIUYMHBI: Ha OCHOBE aHaIu3a
YCIIOBHSI 3aJla4Ml 3alHChIBATh KPATKOE YCIIOBUE, MOACTABIATh (PU3UUECKUE
BEJMYMHBI B (OPMYJbl M THPOBOAUTH PACUCThl, HAXOJIUTh CIPABOYHBIE
JTaHHBIE, HEOOXOAUMBIE Ui PEIICHUs 3a]lay, OUEHUBATh PEAMCTUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEINUNHBI,

pacrno3HaBaThb HPOOJEMBI, KOTOpPbIE MOKHO PpEUIMTh MPU MOMOUIH
($U3MYECKUX METOJIOB, B ONMCAHUU MCCIIEOBAHUS BBIJEISATH TPOBEPSIEMOE
npeanosjoxkeHue  (rumoresy),  pa3iauyarb W HHTEPIPETUPOBATH
NOJlyYEHHBIM pe3yibTaT, HAXOIWUTh OMIMOKM B XOJI€ OIBITA, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

OPOBOAUTH OMNBITBI 1O HAONIONEHUIO (U3MUECKUX SBICHUA WIH
buznyecKux CBOIICTB TEJL: bopmyIUpoBaThH MIPOBEPSIEMBIEC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pyI0BAHMS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSIMBIE W3MEPEHHsI PACCTOSHMS, BPEMEHH, MacChl Tela,
o0bEMa, CHJIBI U TEMIEepaTypbl C HCIOJIb30BAHUEM aAHAJOTOBBIX U
nM(@pPOBBIX MNPUOOPOB, 3aNMUCHIBATh IOKa3aHUs MPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOJUTDH MCCIIEOBAHNE 3aBUCUMOCTH OJHOU (PM3UYECKOMN BEIMUMHBI OT
JIPYrol C MCIHOJBb30BAHUEM MPSIMBIX HM3MEPEHUH (3aBUCUMOCTH IYTH
PAaBHOMEPHO JBMXKYILETOCs Tela OT BPEMEHHW [BHXKEHUS Tena, CHUJIbI
TPEHUSI CKOJIBXEHHUS OT Beca Tejia, KauecTBa 00pabOTKU MOBEPXHOCTEHN T
Y HE3aBUCHUMOCTH CHJIbI TPEHHSI OT IUIOLIAJH CONIPUKOCHOBEHHUS TEJI, CHJIBI
YIOPYrOCTH OT YJ/UIMHEHUS TMPYXHUHBI, BHITAJKHUBAIOIIEH CHIIBI OT 00BEMa
NOTPYKEHHOW YaCTH TeJa U OT INIOTHOCTH XKUAKOCTH, €€ HE3aBUCUMOCTH



OT TJIOTHOCTHU TeJa, OT TIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBUil
IUTaBaHMsI TeJl, YCIOBUI paBHOBECHs phlyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM ~ Y4€OHOTO UCCIEOBaHMs, COOMpaTh YCTaHOBKY U
BBITMIOJHATh HU3MEPEHUs, CIeAys NpPeIIOKEHHOMY IIaHy, (UKCHPOBATH
pe3yabTaThl MOJYYCHHOW 3aBUCHMOCTH (U3UYECKUX BEIWYMH B BUC
NPEUIOKEHHBIX TaOmuI] ¥ rpaduKoB, JAenaTh BBIBOJABI MO pe3yjbTaTaM
UCCIICIOBAHMUS;

IPOBOJNTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIWYUH (TJIOTHOCTD
BEIIECTBA JKUJIKOCTH M TBEPAOrO Tela, CUiIa TPEHHUS CKOJBXKCHHUS,
JlaBIeHUEe  BO3/AyXa, BBbITAJKWBAIOUlas Ccuja, JEHCTByIolas  Ha
HOTPYKCHHOE B JKUAKOCTb TENO, KO3((ULUEHT IOJIE3HOr0 JAEHCTBUS
OPOCTBIX MEXaHU3MOB), CIEAys MPEIJIOKEHHON HWHCTPYKIUHU: TIpU
BBITIOJTHEHUH W3MEpPEHUN COOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIUUCIISTH 3HAUCHNE NCKOMOW BEJTMUMHBI;

cOOJII0/1aTh MpaBUiIa TEXHUKU O€30MacCHOCTH MpU paboTe ¢ 1abopaTOPHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IUHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMmerp,
phIYar, MOABWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS! TJIOCKOCTB;
XapaKTepu30BaTh MPUHIUIBI JACWCTBUA HW3YYCHHBIX MNPHUOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOPOM Ha WX OMNHCAaHHA (B TOM YHCIE:
HNOJUINITHUKY, YCTPOMCTBO BOJONPOBOJA, THMIPaBIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, MOPUIHEBOW HACOC, apEOMETP), UCIIOB3Ys 3HAHUS
0 CBOMCTBaxX (M3HUECKHUX SIBJICHUN U HEOOXOAMMbIC (PU3NUECKHUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEPHl  (HAXOAUTh HHGMOpPMAMIO O  MpPUMEpPaAx)
IPAKTUYECKOr0 HCIOJIb30BaHUs (PU3UUYECKHX 3HAHUW B IIOBCEIHEBHOM
KU3HH JIJIs1 oOecrieueHusi 6e30MacHOCTU MPU 0OpallieHuu ¢ MpudopaMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0pPOBbS U COOIIOACHHS
HOPM DKOJIOTUYECKOTO TTOBEJICHHS B OKPY KaIOIIEH Cpe/Ie;

OCYUIECTBJISITh OTOOp MCTOYHUKOB wuH(popmanmu B HWHTepHeTe B
COOTBETCTBHUH C 33JJaHHBIM MOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOLIUXCSI
3HaHUW ¥ TyTEM CpaBHEHUS PaA3UYHBIX HCTOYHUKOB BBIICIATH
UHPOPMAITHIO, KOTOpasi SBISETCS MPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBHIMIOJTHEHUN YYEOHBIX 3aJlaHUi HAYYHO--TIOMYISPHYIO
auTepatypy  (U3MYECKOTO CONIEp)KaHWsA, CIPABOYHBIE MaTepualbl,
pecypebl cetu MHTepHeT, BiIaieTh NpuéMaMHu KOHCIEKTHPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOU 3HAKOBOW CUCTEMBI B APYTYIO;



CO3/1aBaTh COOCTBEHHBIE KpPaTKUE MUCbMEHHBIE M YCTHBIE COOOLIEHMS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COJACPKAHUSA, B TOM
yucie MyOJuYHO JAeNiaTh KpaTKHE COOOIIEHHWS O pe3yibTaTax IMPOEKTOB
WIM Y4EeOHBIX HCCIENOBAHMM, NpPH 3STOM TIPAMOTHO HCIOIb30BAThH
U3YYEHHBbI MOHATUMHBIA amnmapar Kypca (U3MKH, COIpPOBOXAAThH
BBICTYIICHUE ITPE3CHTALNEH;

IPU BBINOJHEHUM YYEOHBIX IPOEKTOB U MCCIEAOBAHUN pPACIPEAEIATh
00513aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMU 3ajjauyaMd,
CIIEIUTh 3a BBINOJHEHUEM IUJIaHA JEHMCTBHUM, aJE€KBAaTHO OLIEHUBATH
COOCTBEHHBII  BKJIaJ B  JESATENbHOCTh  IPYIIbI,  BBICTPAaUBaTh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBASI MHCHHE OKPYKAFOIIHX.

K xoniy oOyuenus B 8 kiacce rnpeamMeTHbIe pe3yiabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCITIOJI30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBHXKCHHE
aTOMOB M MOJIEKYJI, arPEraTHhIE COCTOSHUS BEIIECTBA, KPUCTAIUINYECKUE U
amMop(HBIE TE€na, HACBHIIIEHHBII M HEHACBIIIEHHBIA Tap, BIIAXKHOCTh
BO3/lyXa, TeMIepaTrypa, BHYTPEHHSs DJHEpPrusi, TEIUIOBOM JBUTaTElNb,
AIIEMEHTAPHBIN AJIEKTPUUYECKUI 3aps, dJEKTPUUECKOE T0JIe, TPOBOJHUKH
U AUDJIEKTPUKH, IIOCTOSIHHBIN 3JIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpeHHe U CxKaThe, Terionepeaaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBaHUE, KAIMJUISIPHBIE SIBJICHUS, HCHapeHUeE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpUcCTau3aius (OTBEpAECBaHUE), KUIICHUE,
Terionepeaaya (TEerIOnpOBOAHOCTb, KOHBEKLUS, U3ITyYEHHUE),
IIEKTPU3aLUs TEJ, B3aUMOJECHCTBHE 3apsAI0B, IEUCTBHS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWMOJCHCTBHE MArHWTOB, JEHCTBUE
MarHUTHOTO TOJIS Ha MIPOBOJIHUK C TOKOM, 3JE€KTPOMArHUTHAsT MHIYKLIHS)
N0 ONHCAHUID HX XapaKTEpPHbIX CBOMCTB M HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacrno3HaBaTh NPOSBICHHE HW3YYEHHbIX (U3MUECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uucjie (U3MYECKUE SIBICHUS B MPUPOIE:
MOBEPXHOCTHOE HATSKEHUWE M KaNWUISIpHbIE SBIEHUS B MPHUPOJIE,
KpUCTAJUIBI B Tpupoje, usinydeHue ConHua, 3amep3aHue BOJIOEMOB,
MopcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEsl, CHETa, JJIEKTPUUECKHe
SBJIEHUSI B aTMoc(epe, IIEKTPUUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMid, Japeid MoICOB, POJb MAarHUTHOTO MOJS JUIsl JKM3HU Ha
3emuiie, OJIIPHOE CUSHKE, TIPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3a7a4y B
yueOHYI0, BBIICNATH CYIIECTBEHHbIE CBOMCTBa (MPU3HAKU) (DU3HUECKUX
SIBJICHU;



OIKCHIBaTh U3yUYEHHBIE CBOMCTBA TEN U (PU3NUYECKHUE SIBJICHMSI, UCIIONb3Ys
¢usznyeckue BETUYMHBI (TeMIepaTypa, BHYTPEHHSI SHEPTHUs, KOJIUYECTBO
TEIUIOTHI, yJAelbHasg TEIUIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIIOTa
IUTaBJICHUS, yHAEJbHAs TEIUIoTa MapooOpa3oBaHUs, yJeibHas TEIUIOTa
CTOpaHHs TOIUIMBA, KOA(PQGUIMUEHT IOJIE3HOrO JEHCTBUS TEIJIOBOU
MalluHbl, OTHOCUTEJIbHAS BIIAJKHOCTb BO3/AyXa, AIEKTPUYECKUHN 3apsm,
CUJa TOKA, DJIEKTPUYECKOE HANpPsDKEHUE, CONPOTHUBIIEHUE IPOBOJHHUKA,
yIeIbHOE  CONpPOTHBJIICHWE  BEIIeCTBAa, paboTa W MOIIHOCTb
AIIEKTPUYECKOTO  TOKa), MpU  ONHMCAHWU TPABWIBHO  TPAKTOBATh
(u3NYECKUN CMBICII MCHOJb3YEMbIX BEIMYMH, 0003HAUYEHUS U €IMHULIBI
(¢u3NYeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLIUE JaHHYIO
(U3MYECKYI0 BEJIMYMHY C JPYTMMU BEIWYMHAMH, CTPOUTH TpaduKu
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTEepU30BaTh CBOMCTBA TeJll, (PU3MUECKHE SBJICHHS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYJIPHO--KUHETUUYECKON TEOpHH
CTPOEHHUsl BEIIECTBA, MPHUHIIMI CYNEPIO3ULNUN MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH OMa JiJIs ydacTKa LEenu, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpaHEHWs DJHEPruM, NpH OSTOM J1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBhIBaTh €r0 MATEMAaTHYECKOE
BBIPAYKEHUE;

OOBACHATh (PU3UYECKUE MPOLECChl U CBOMCTBA Tell, B TOM YHUCIE U B
KOHTEKCTE CUTYallUid NMPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JTIOTHYECKuX
IaroB ¢ omnopol Ha 1—2 HW3yYEeHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUMH,
($U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

peliaTh pacyeTHbIC 3ajadyd B 2—3 JEUCTBUS, HCIOJb3ys 3aKOHBI H
(dopMyIibl, CBsI3bIBarOIIME (PU3MUECKHE BEIUYMHBI: Ha OCHOBE aHajIu3a
YCIIOBUS 3aJjauM 3alMChIBaTh KPATKOE YCIOBUE, BBISBIATH HEIOCTATOK
JAHHBIX I pEIIeHUsA 3aJlayd, BbIOUpATh 3aKOHBI W (POPMYJIbI,
HEOOXOAMMBIE [UJIi €€ pelIeHUs, MPOBOJUTH pPACUCThl M CPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMH;
pacno3HaBaTb NpPOOJIEMBbI, KOTOPbIE MOXHO PpEIIUTh MPU [MOMOIIU
($u3NYECKUX METO/OB, HCIOJb3Yysl OMUCAHHE HCCIEIOBAaHUS, BBIICIATDH
IIPOBEPAEMOE MPEANOJIOKEHNE, OLCHUBAaTh NPABWIBHOCTh IOPSIKA
MIPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMNBITHI 1O HAOMIOJECHUIO (PUBNYECKUX SBJICHUM WU
buznyecKux CBOMCTB Tel (KalUJUIAPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHHUS
BO3/lyXa OT €ro o0beMa, TeMIepaTypbl, CKOPOCTH MPOIIEcca OCTHIBAHUS U
HarpeBaHus MpHU U3TYUYECHUH OT LIBETa M3Tydarouien (IOorIonaroiei)



MOBEPXHOCTH, CKOPOCTh UCHAPEHUsS] BOJABI OT TEMIIEPATyphl >KUJIKOCTH U
IIOMAA €€ TIOBEPXHOCTH, OJJCKTPH3allusg Tl W B3aUMOJICHCTBUE
IEKTPUUECKUX  3apsiioB, B3aWMOJCHCTBHE ITOCTOSIHHBIX MAarHUTOB,
BU3yalIM3alisi MAarHUTHBIX TIOJIEM TIOCTOSHHBIX MAarHWUTOB, JEHCTBUS
MAarHUTHOTO TIOJII Ha MPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTpOMAarHuTa,
CBOMCTBa DJIEKTPOABUTATENII MOCTOSHHOIO TOKa): (POpMYyJIHUpPOBATH
MIPOBEPSEMBIC TPEIIOIOKEHUS, COOMPATh YCTAHOBKY W3 MPEIJIOKEHHOTO
00Opy0BaHUS, OMMUCHIBATH XO]T OTIBITA U (DOPMYIUPOBATH BHIBOIHI,
BBITIOJIHATh ~ TIPSMBIC ~ HM3MEPEHHUS  TEMIIepaTyphbl, OTHOCHUTEIHHOU
BIQXHOCTH BO3AyXa, CHJIbl TOKA, HANPSHKEHUS C HCIIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3MUECKUX BEIIMYUH, CPABHUBATH
pe3yibTaThl UBMEPEHUI C YUETOM 33JJaHHOM a0COIFOTHOM MOTPEITHOCTH;
MPOBOJAUTH UCCJICIOBAHUE 3aBUCUMOCTH OJTHOM (hM3UYECKON BETUYUHBI OT
JIPYro C  HCHOJBb30BAaHUEM TNPSIMBIX  HM3MEPEHH  (3aBUCHUMOCTD
COMPOTHUBJICHUSI TPOBOJHHWKA OT €ro JUIMHBI, TUIOMIAJW TOMEPEYHOTO
CEUCHHS U YACIHHOTO COTIPOTUBIICHUS BEIIECTBA MPOBOIHUKA, CHUIIBI TOKA,
UIYIIEro d4Yepe3 TNPOBOJHUK, OT HANPsHKCHUS Ha  MPOBOJHUKE,
UCCJIEIOBAHUE TIOCIICIOBATEILHOTO U MapaJlJIeIbHOTO — COCAMHEHUM
MPOBOJHUKOB): IUJIAHUPOBATh MCCIEOBAaHUE, COOUpATh YCTAHOBKY U
BBHITIOJTHATh HM3MEPEHHS, CIEAys MPEeIOKEHHOMY IUIaHy, (UKCHUPOBATH
pe3yibTaThl TOJYYCHHOW 3aBUCUMOCTH B BHAC TaOIUI] W TPaduKOB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

MPOBOJUTH KOCBEHHBIE H3MEpEHUs (PU3NYECKUX BelU4yuH (ylIenpHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTHBJIICHHE TMPOBOJHHMKA, padoTa W
MOIITHOCTh AJICKTPHYECKOTO TOKA): TJIAaHUPOBATh HM3MEPECHHS, COOMpPAThH
AKCIIEPUMEHTAJILHYIO YCTAHOBKY, CIIEAYysl MPEIJI0KCHHONW WHCTPYKIIHH, H
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUiia TEXHUKUA 0€30MaCHOCTH MPpHU paboTe ¢ 1a6opaTOPHBIM
000pyI0BaHUEM;

XapaKTEepPU30BaTh TMPUHIUIBI  JICUCTBHUS W3YYCHHBIX NPHOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOPOM HAa WX OMUCaHUs (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHS JIOMOB, THTPOMETp, TMapoBas TypOWHa, aMIiepMeTp,
BOJIBTMETP, CYCTUHMK DJICKTPUUYCCKON DSHEPIHH, 3JICKTPOOCBETUTEIHHBIC
npuOOPHI, HarpeBaTEIbHBIC IEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKHE
MPEIOXPAHUTEITH, ITIEKTPOMATHUT, JICKTPOJIBUTATEh MOCTOSIHHOTO TOKA),
UCIIOJIB3YysI 3HAHUS O CBOMCTBaX (DM3MYECKUX SBJICHHM W HEOOXOIUMBIC
bu3nYecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M HM3MEpPUTEIbHBIC
pUOOPHI TTO CXEMaM U CXEMATUIHBIM PUCYHKAM (KUIKOCTHBIN



TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO
CrOpaHusi, JJCKTPOCKOII, PEOCTaT), COCTABIATh CXEMBI JJICKTPUUECKHUX
Iernei ¢ MoCIeI0BaTEIbHBIM M TapaJUICIbHBIM COCTMHEHUEM SJIEMEHTOB,
pasnudasi yCJIOBHBIC 0003HAYCHUS DJIEMEHTOB JJICKTPHUIECCKUX IICTICH;
NPUBOAUTh  MPUMEPHl  (HaXOAWTh HWHPOPMANMIO O  MPUMEpax)
MPAKTUYECKOTO HWCIOIL30BaHMs (DU3UYECKUX 3HAHWA B TOBCEIHEBHOU
KU3HU 711 oOecrieueHnsi 6€30MacHOCTU MpH oOpalieHuu ¢ IpudopamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHUS 3/I0POBbS U COOJIIOICHUS
HOPM SKOJIOTUYECKOTO TTOBEJCHUS B OKPYKAIOIIICH CPEJIC;

OCYIIECTBJIATh TMOWUCK HWH(pOpMaruu (PU3NYECKOTO0 COICpKaHUS B
WNuTepHeTe, Ha OCHOBE WMECIONIUXCSA 3HAHUA W TYTEM CpPaBHCHHS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACNATH  HUHQPOpPMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh TIPH BBITIOJIHEHUH YYCOHBIX 3a/IaHAA HAYYHO--TTOMYJISIPHYO
auTeparypy  GU3MYECKOro  COJACp)KaHUsA, CIPABOYHBIE MaTepualbl,
pecypcbl cetn MHTEpHET, BIajgeTh MpUEMaMi KOHCTICKTUPOBAHUS TEKCTa,
npeoOpazoBanusi ”HGOPMAILIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIC NMHUCHMEHHBIE M KpPAaTKHUE YCTHBIC COOOIICHUS,
0000mas uHOpMAIMI0O U3 HECKOJbKMX HCTOYHUKOB (PU3UYECKOTO
collepKaHWsi, B TOM YHCIE MYyOJUYHO TIPEJACTABISATh PE3YIbTaThl
MIPOCKTHOM WJIM MCCIICIOBATEILCKON ACATEIBHOCTH, TIPH 3TOM TPAMOTHO
UCIIOJIb30BaTh M3yYEHHBI MOHATUHHBIA ammapaT Kypca (u3ukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IpU  BBHITIOJHEHWH YYE€OHBIX TIPOEKTOB M MCCIENOBAHUN (PU3MUECKHUX
MPOLIECCOB paclpenessiTh OO0S3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MIOCTABJICHHBIMU 3a/1a4aMHM, CJCAWTH 3a BHITIOJIHCHUEM IUIaHA JCHCTBUN U
KOPPEKTUPOBAaTh €r0, aJCKBAaTHO OIICHUBATh COOCTBEHHBIM BKIA] B
NeSATEILHOCTh TPYIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koHIy 00yueHus B 9 kjacce npeaMeTHbIE PE3ybTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

WCIIOJB30BaTh TOHSATHUS: CHUCTEMa OTCYECTa, MarepuajbHas ToOuKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXaHWYECKOTO ABWIKEHHUs, achopmarus
(ympyrasi, miacTu4eckas), TpEHUEe, UEHTPOCTPEMUTEIBLHOE YCKOPEHUE,
HEBECOMOCTh U TEPErpy3KH, IEHTP THKECTH, aOCOTIOTHO TBEPAOE TEIO,
IEHTP TSHKECTH TBEPJIOTO Tejla, paBHOBECHE, MEXaHUUECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HMH(GPa3ByK W YIbTPa3BYK, DSJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TAJIbHO30PKOCT,



CHEKTPhI UCITYCKaHUS U TOTJIOIIEHus, aibda-, 6eTa- U raMMa-u3ydyeHus,
W30TOTIBI, SITICPHAS] DHEPTETHKA;

paznuyaTh SBJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJUHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSMOJMHEHHOE MBW)XXKEHHE, CBOOOIHOE
najicHUue TeJ, PAaBHOMEPHOE JBMKCHHUE IO OKPYXHOCTH, B3aUMOJICHCTBUC
TeJ, PEaKTUBHOE JBMIKEHHE, KOJieOaTeIbHOE NBUXKEHHUE (3aTyXarollue u
BBIHYKJICHHBIE KOJIeOaHWMs), pE30HAHC, BOJTHOBOE JIBIDKCHHE, OTPAKCHHE
3ByKa, MPSMOJIMHEHHOE pPACIPOCTPAHCHHE, OTPAXKEHUE U TPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOkKEHUE OEJI0ro cBeTa B
CHEKTp ¥ CIOXKEHHE CIICKTPabHBIX I[BETOB, MJHUCIEPCHUS CBETa,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 ONKMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacmo3HaBaTh TPOSBICHUE WM3YYCHHBIX  (PU3NYECKHX  SBICHUH B
OKpyXxaromeM Mupe (B ToM uucie (U3MYECKUE SIBJICHUS B MPUPOJIE:
MIPWINBBI M OTJIUBBI, IBIKCHHE TUTaHET COTHEYHON CHCTEMBI, PEaKTHBHOE
JBIDKEHWE JKUBBIX OPTraHU3MOB, BOCIHPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJICTPSICEHUEe, CEHCMUYECKHE BOJHBI, IyHAMH, 0JXO, I[BETa T,
ONTUYECKHE SBJICHUS B MPHUPOJIC, OMOJOTUYECKOE IEHCTBHUE BHUIMMOTO,
yIbTPa(HOIETOBOTO U  PEHTTCHOBCKOTO M3JIyYEHUH, €CTECTBEHHBIM
PaguoOaKTUBHBIN (DOH, KOCMHYECKHE JIyYH, PAaJIAOAKTHUBHOC H3ITyUCHUE
MPUPOAHBIX MHUHEPAJIOB, JICUCTBUE pAJUOAKTUBHBIX HW3JIYYCHHH Ha
OpraHu3M 4YeJIOBEeKa), MPH 3TOM TNEPEBOJUTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBbIC CBOWCTBA (MpU3HAKU) (PU3UUECKUX
SIBIICHU;

OIMCHIBATh M3YyYCHHBIC CBOMCTBA TeN W (DU3UUCCKUEC SBJICHUSI, UCTIOIB3YS
bu3nYecKkue BENMWYMHBI (CpPeIHSISI W MTHOBEHHAas CKOPOCTh Tella TpH
HEPaBHOMEPHOM JIBHKEHUU, YCKOPEHHUE, IMepeMelIeHue, IMyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHUS, CHJIa YIPYTrOCTH, CHUJa TSIKECTH, YCKOPECHHE
CBOOOJTHOTO TIaJICHUs, BEC TeJa, WMITYJIbC Teja, HWMITYJIbC CHIIBI,
MexaHW4ecKas paboTa W MOIIHOCTh, IOTEHIIMAIbHAS DHEPrus TeJa,
MOTHSTOTO Ha/J TIOBEPXHOCTHIO 3EMJIM, TOTCHIMAbHAS YHEPTHS CKATOU
NPYXKUHBI, KUHETHUYECKash DJHEPTrus, TOJHAs MeEXaHW4YecKash DSHeprus,
MEePHOJT U YacTOTa KoieOaHuid, JUTMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, IMOKa3aTejb MPEIOMIICHUS CPEJIbl), TIPU OIMMCAHHUH
MPaBUIBLHO TPAKTOBaTh (DU3UYCCKUN CMBICT HCIIONIB3YEMbIX BEIUYHH,
0o0O3HaueHUs W EAVHUIBI (PU3NYECKUX BEIUYHH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JTAHHYIO (PU3MUYECKYIO BEITUYMHY C IPYTUMU BEITMYWHAMH,
CTPOUTH TPpaPrKK N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;



XapaKkTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SIBICHHUS M IPOLECCHI,
UCIIONB3YSl 3aKOH COXPAaHEHUs HHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
NOPUHLUI CYNEpPHO3UIUN CHJI, TPUHLUI OTHOCHUTENBbHOCTH [ ammies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUS HMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOTO U MacCOBOTO UHUCEI
IpU AJEPHBIX pEeaKUusX, IMPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3UYECKHE TPOIECChl U CBOMCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CUTYalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIIATDH
IPUYUHHO--CIIEICTBEHHBIE ~ CBS3M, CTPOUTh OOBSICHEHHME U3 2-3
JIOTHYECKHX I1IaroB € OMOPOH Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3NYECKUX
SIBJIEHUH, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTrh pacueTHBIE 3amadu  (ommparmmecss Ha cuctemMy U3 2-3
YpaBHEHUI), UCHOJIb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIIUE (PU3NYECKHE
BEJIMUMHBI: Ha OCHOBE aHajM3a YCJIOBMS 3a/Jayd 3alUCBhIBaTh KPaTKOE
YCIIOBUE, BBISIBIISITh HEJOCTAIOIINE WM M30BITOUHBIE J1aHHBIE, BBIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JJI PEIICHUS, IPOBOAUTH PacUCThl U
OLICHMBAaTh PEATUCTHUYHOCTh TMOJYYEHHOTO 3HAueHUs (PU3NIECKON
BEJIMYMHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH TOMOIIU
($u3NYECKUX METO/OB, HCHOJb3Yysl ONUCAHUE MCCIEAOBaHUSA, BBIIEIATH
IpOBEPSIEMOE  MPENIOJIOKEHNE, OLEHUBAaTh MPAaBUIBHOCTh MOpsIKa
NPOBEJCHUS  WCCIEIOBAHUs, JeNaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH U OTIBITOB;

OPOBOAUTH ONBITHI MO HAOMIOACHUIO (PU3WYECKUX SBJICHUH WU
¢usznyeckux CBOMCTB Ten (M3ydueHHe BTOporo 3akoHa HploToHa, 3akoHa
COXPAaHEHHUSl SHEPruH, 3aBHUCUMOCTh MepHoAa KoyieOaHUM Npy>XKMHHOIO
MasiTHUKa OT MAacChl TPy3a M KCECTKOCTH MPYXKUHBI U HE3aBUCUMOCTH OT
aMILUTATYAbl MAJIBIX KOJIEOAHUH, MPSIMOJIMHEHHOE pacpOCTPAaHEHHUE CBETA,
pasnokeHne 0eJoro CBeTa B CIEKTpP, M3yYEHHUE CBOWCTB M300paKECHUS B
IUIOCKOM 3€pKajie UM CBOWCTB HM300pa)Ke€HHsl NpeAMeTa B coOuparomien
JWH3Ee, HAONIO/IEHUE CIUIONMIHBIX W JIMHEHYAThIX CIEKTPOB H3IYUYCHHUS):
CaMOCTOATENILHO  COOMpaTh yCTAaHOBKY H3 M30BITOYHOrO  Habopa
0o0Opy/OBaHUS, OIUCHIBATH XOJl OMBITA W  €ro  pe3yiabTaThl,
(dbopMynupoBaTh BHIBOJIBI;

MIPOBOJNUTH TPU HEOOXOAMMOCTH CEPHIO MPSMBIX M3MEPECHUH, OTPEIeIIsis
cpeqHee 3HadeHHEe u3MepsieMOd Belu4MHbI ((OKYCHOE pacCTOsSHUE
coOuparomieil JTUH3bI), OOOCHOBBIBATH BBIOOpP cHocoba H3MEpEeHHs
(M3MepUTENHHOTO MPUOOpPA);



IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH C
UCIIOJIb30BaHUEM TPSAMBIX H3MEPEHUU (3aBUCHMOCTH IYTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JBIKEHHUU O€3 HadaabHOW CKOpPOCTH, Mepuona
KOJIeO0aHUN MaTeMaTHYeCKOT0 MasTHUKa OT JJIMHBI HUTH, 3aBUCHUMOCTH
yria OTpakeHUs CBETa OT yIJla MAaJeHMs M yIjla MpeOMIICHUS OT yIJa
NaJicHNs): IUIAHUPOBAaTh MCCIEAOBAHUE, CaMOCTOSATEIBHO COOMpaTh
YCTaHOBKY, (PUKCUpOBaTh pe3yibTaThl IOJYYCHHOH 3aBUCUMOCTHU
¢u3nyecKuX BEIMYMH B BUJEC TAOMUI[ U TpaHUKOB, AENaTh BBHIBOJABI IO
pe3yJibTaTaM HCCIeI0BaAHNUS;

IPOBOJUTH KOCBEHHBIE H3MEPEHHUS (PU3UUYECKUX BEIUYUH (CpEaHSI
CKOpPOCTh M YCKOpEHHE Tela TpU PABHOYCKOPEHHOM JBUKCHHH,
YCKOpEHUE CBOOOJHOrO MAaJCHMsSI, KECTKOCTh MPYKUHBI, KOAPPUIUEHT
TPEHUsI CKOJIbKEHMs, MeXaHudeckas padoTa M MOUIHOCTh, 4acToTa H
nepuos KojebaHWi MaTeMaTHYeCKOro U IMPYKMHHOTO MAasiTHUKOB,
ONnTHYECKass cujga coOuparoleld JIMH3bl, PaJHOAKTUBHBIA  (HOH):
IUTAHUPOBATh M3MEPEHHSI, COOMPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBITNOJHATh U3MEPEHUs, CIeAysl MPEUI0KEHHON MHCTPYKIMH, BBIUUCIATH
3HAYEHUE BEJIMYMHBI U aHAIU3UPOBATH MOJYUYEHHBIE PE3YIbTATHI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

cOOJII01aTh MpaBUiia TEXHUKUA 0€30MacCHOCTH MpHU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM W3YYEHHBIX (PU3NYECKUX MOJeNei:
MaTepuajgbHas TOYKa, a0COJIOTHO TBEPAOE TENO, TOYEHHBI HCTOYHMK
CBETa, JyY, TOHKas JMH3a, IJIaHETapHas MOJielb aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SI/APa;

XapaKTepu30BaTh TMPUHIUIBI  JCHCTBHS M3YYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMNOpPOH Ha HMX OnucaHus (B TOM YHCIE:
CHUIOMETP, NATUYUKH IOJIOKEHHUS, PACCTOSHUS U YCKOPEHMs, PpaKeTa,
9XOJIOT, OYKH, TMEpUCKom, (oToanmapar, ONTHUYECKHE CBETOBOJIHI,
CTIIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUS O
cBOMcTBaX (UBMYECKUX SBICHUA U HeoOXoauMble  (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKU HM3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPHOOPOB U TEXHOJOTHYECKUX TPOIIECCOB
IpU pElICHUH Y4eOHO--TIPAKTHUECKUX 3a]a4, ONTHYECKUE CXEMBI IJis
MOCTPOEHHUS N300paKEHHH B IJIOCKOM 3epKajie U coOUparomien JnuH3e;
OPUBOJUTH  NPUMEPHl  (HAXOAUTh WHMOPMALMIO O  MPUMEPAX)
IPAKTHYECKOTO HCIMOJb30BaHUs (PU3UUYECKHX 3HAHUNW B TMOBCETHEBHOM
KU3HU JJ1s1 o0ecrieueHns 0€30MacHOCTH MPHU O0pallleHHH C IPUOOpaMu U



TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/10pOBbS U COOIIOACHMS
HOPM DKOJIOTHYECKOTO MOBEJCHMS B OKPYKAIOLIEN CPEE;

OCYILECTBIATh NOMCK HH(popManuu (U3MUECKOTO COJAEPKAHUSA B
HHuTepHeTe, cCaMOCTOATENBHO (POPMYIHPYsI MOUCKOBBIM 3alpoC, HAXOIUTh
MyTH OMPEJENICHUsI JOCTOBEPHOCTH MOTYYEHHON MH(POpPMAIUU Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCITI0JI30BAaTh MPH BHIIIOJHEHUH YYE€OHBIX 3a/IaHU Hay4YHO--IOMYJISIPHYIO
JAUTEpaTypy (U3NYECKOTO COJEp)KaHUs, CIpPaBOYHBIE MaTepHalIbl,
pecypcebl cetu MIHTEpHET, BiIageTh NPUEMaMU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOLIEHUS HAa OCHOBE
uH(pOpMaMM M3 HECKOJIbKMX HCTOYHHUKOB (DPU3NYECKOTO COJEp KAHMS,
nyOIMYHO MPEJCTABIATh PE3YIbTaThl IPOEKTHON WM UCCIIEI0BATEIbCKON
NEATEIbHOCTH, TPH 3TOM TPaMOTHO  MCIOJIb30BaThb  H3YYEHHBIN
NOHATUUHBIA anmapar HM3y4aemMoro pasjaeia (QU3MKM U CONPOBOXKAATH
BBICTYIUICHUE TIPE3EHTAlMEd C YYE€TOM OCOOEHHOCTEW ayJIUTOPHH
CBEPCTHHUKOB.



3. TEMATHYECKOE IINTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA AKAJEMUYECKHUX YACOB, OTBOJAUMBIX HA
OCBOEHME KAKJIOU TEMBbI, 1 BO3MOKHOCTbD UCITOJIb30BAHUS 11O 3TOU TEME 20P U I1OP, KOTOPBIE
ABJAIOTCA YYEBHO-METOJAUYECKUMHN MATEPUAJTAMU
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penienne yueOHbIX
Y [IPaKTUKO-
OPHEHTHPOBAHHBI
X 3a71a4

3.2

Huepnus, macca,
IIJIOTHOCTBH

bu6mmoreka [{OK
https://m.edsoo.ru/7f41619
4

OTHCHIBATH
U3Y4YEHHBIE CBOMCTBA
TeI U GU3HIECKUE
SIBJIICHUS, UCTIONIb3YS

YceTHBIM onpoc,
pereHne yuyeOHbIX
U TIPaKTHKO-
OPHUEHTHPOBAHHEI



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

(buszngeckue
BEJIMYMHBI (Macca,
00BEM, IUTIOTHOCTD
BEIIIECTBA, BpeMsI,
yTh, CKOPOCTb,
CPEAHsIsI CKOPOCTb,
CHJIa YIPYTOCTH,
CHJIa TSXKECTH, BEC
TeJNa, Cuja TPEHUs,
JaBneHue (TBEPIOro
TeJa, JKUAKOCTH,
rasa),
BBITAJTKABAIOIIAS
cHJIa, MEXaHUYecKas
paboTa, MOIIHOCTb,
TUIEYO CHITBI, MOMEHT
CUJIbI, KO3 HULIUEHT
TTOJIE3HOTO ICHCTBHSA
MEXaHHU3MOB,
KAHETHYECKast U
NOTeHLMATIbHAsS
SHEprus), npu
OIMCAHUH
HpaBUIBHO
TPaKTOBAaTh
(bu3nuecKkui CMbICI
HCTIONTE3YEMBIX
BEJIMYHH, UX
0003HaYCHUS U
€IMHHLIBI
(buzmgecknx
BEJIMYMH, HAXOIUTh

X 3aj1a4,
MPaKTHYCCKAsT
pabota




hopmyIbl,
CBSI3BIBAIOIINE
JaHHYIO
(bu3nuecKyro
BEJIMYHHY C
JIpyruMu
BEJIMYMHAMU,
CTPOUTH rpaduKu

3.3

Cuna. Bunsl cun

14

bu6mmoreka [JOK
https://m.edsoo.ru/7f41619

4

M3YYEHHBIX
3aBUCUMOCTEN
(buzrgeckux
BEJIMYUH
IIPOBOJIUTH YcTHbI onpoc,
KOCBCHHBIE pelieHne yueOHbIX
MU3MEpEeHUs Y MIPAaKTHKO-
(pu3nUeCKuX OpPUEHTUPOBAHHBI
BENMYMH (IUIOTHOCTE |~ 3418
MPaKTHYECKAs
BEILIECTBA KUIKOCTU
\ pabora,
Y TBEPJIOrO TeIa,
KOHTPOJIbHAS
CUJIa TPEHUS
pabota

CKOJIb)KEHUS,
JaBJIEHUE BO3/lyXa,
BBITAJIKUBAIOIIAst
cuia, 1eMcTByoIIast
Ha MOTPY>KEHHOE B
KUJKOCTH TEJO,
KOA(PPUIHEHT
MTOJIE3HOTO JEHUCTBUS
MIPOCTHIX
MEXaHH3MOB),
crenys
MPEIJIOKEHHOM



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

WUHCTPYKLUU: IPH
BBITIOJIHEHUU
U3MEpPEHUI
cobuparb
AKCIIEPUMEHTANIbHY
10 YCTAaHOBKY U
BBIUNCIISITh 3HAYECHUE
MCKOMOMW BEITMYUHBI

Hroro no pazneny 21

Pa3nen 4. JlaBjieHHe TBEPABIX TeJl, JKUIAKOCTEH U ra3oB

Hasnenue. Ilepenaua
41 JABJICHUSI TBEPABIMU

TeJIaMU, KUIKOCTIMHA 1
Y Ta3aMu

bu6mmoreka [IOK
https://m.edsoo.ru/7f41619

4

coOroaTh MpaBuiia
TEXHUKU
0€30MacCHOCTH MPU
pabore ¢
71a00paTOPHBIM
00opynoBaHUEM;
yKa3bIBaTh
MIPUHITHAITBI ICHCTBHS
npuOOpoB 1
TEXHUICCKHX
YCTPOMCTB: BECHI,
TEPMOMETD,
JTMHAMOMETD,
coo0Inaromuecs
cocyabl, bapomerp,
pbIyar, noABM>KHBIN
¥ HETIOABMKHBII
070K, HAaKJTOHHAS
IUIOCKOCTh

YcTHBIN onpoc,
pernieHne yueOHbIX
U TIPaKTHKO-
OPHUEHTHPOBAHHEI
X 3a/1a4

4.2 JaBneHue >xuIKoCTH 5

Bu6mmoreka [JOK
https://m.edsoo.ru/7f41619

XapaKkTepU30BaTh
NPUHIUIIBI IEUCTBUS



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

U3yYEHHBIX
npuboOpoB H
TEXHUYECKUX
YCTPOMCTB C OIIOPOU
Ha UX omnucaHus (B
TOM YHCIIE:
MOIUTUITHUKH,
YCTPOKCTBO
BOJIOTIPOBOJA,
THJIPaBIUYECKUN
nmpecc, MAaHOMETD,
BBICOTOMED,
IIOPIIHEBOW HACOC,
apeomeTp),
WCIIOJIb3YsI 3HAHUS O
CBOMCTBAX
(buzngecknx
SIBJICHUU U
HEOOXOIUMBIE
(bu3nvYecKre 3aKOHBI
Y 3aKOHOMEPHOCTH

43

ATtmochepHoe
JIaBJICHHE

bu6mmorexa [IOK

https://m.edsoo.ru/7f41619

4

XapaKTepu30BaTh
MPUHIUIIBI IEUCTBUS
M3YYCHHBIX
pudoOpoB U
TEXHUYECKUX
YCTPOMCTB € ONOPOM
Ha MX OmucaHus (B
TOM YHCIIE:
MOUIUITHUKH,
YCTPOKCTBO
BOJIONPOBO/A,

YcTHBIH onpoc,
perieHne yueOHbIX
Y MIPAaKTHKO-
OPHUEHTHUPOBAHHBI
X 3aj1ad,
MpaKkTHIecKast
pabora,
KOHTPOJIbHAS
pabora,
nabopaTopHast
pabota



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

TUAPABIAYECKUI
pecc, MAaHOMETP,
BBICOTOMED,
IIOPILIHEBOM HACOC,
apeomeTp),
WCITIOJIb3YsI 3HAHMS O
CBOMCTBaAx
(buzrgecKnx
SIBJICHUHN 1
HEO0OXOUMBIE
(hU3MYEeCKre 3aKOHBI
Y 3aKOHOMEPHOCTH

44

JleficTBUE )KUIKOCTH
W Ta3a Ha
MOTPY>KEHHOE B HUX
TENO

bu6mmoreka [JOK

https://m.edsoo.ru/7f41619

4

MPUBOIUTH TPUMEPHI
(HaxomuTh
UH(POPMALIUIO O
IpUMEpax)
NPaKTHYECKOTO
UCTIOJIb30BAHUS
(bu3HuecKux 3HaHUN
B IIOBCEHEBHOU
KU3HU 151
o0ecrieyeHus
0€30MMacHOCTH NpU
oOparlieHuu ¢
npubopamu u
TEXHUYECKUMU
yCTpOICTBaMH,
COXpaHEHHUSI
3II0POBBS U
coOJTr0IeHUsI HOpM
9KOJIOTUYECKOTO
MOBE/ICHUS B

YcTHbI onpoc,
peteHne yueOHbIX
Y MIPAaKTHKO-
OPHUCHTHUPOBAHHBI
X 3a/1a4,
HpaKTHYECKast
pabora,
KOHTPOJIbHAS
pabora,
nabopaTopHas
pabota



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

OKpY’KaroLLEH cpese

Hroro no pazgeny

21

Pa3nen 5. Pabora u MomiHOCTh. JHEprus

5.1

PaGora u MOIITHOCTDH

bu6mmorekxa [IOK
https://m.edsoo0.ru/7f41619

4

OIUCHIBATH
M3Y4EHHbIE CBOMCTBA
TeNn U (PU3NIecKue
SIBJICHUS, UCITIOJIBb3YS
¢buznueckue
BEJIMYMHBI (Macca,
00BEM, IUTOTHOCTD
BEIIIECTBA, BpeMS,
yTh, CKOPOCTb,
CPEIHSIS CKOPOCTb,
CHWJIa YIIPYTOCTH,
CHWJIa TSDKECTH, BEC
TeNa, CUJIa TPCHHSI,
naBneHue (TBEPIOTO
Tena, KHUJIKOCTH,
rasa),
BBITAIKHBAOIIIAS
CWJIa, MEXaHUYECKast
paboTta, MOIITHOCTb,
TJIEYO CHUIIBI, MOMEHT
cuIIbl, K03 purment
MOJIE3HOT0 JAEHUCTBUS
MEXaHU3MOB,
KHHETHYECKas 1
MTOTEHITHATbHAS
SHEPTHsl), IPU
OTHCaHUU
MPaBUIBHO

YcrtHblii onpoc,
pereHne yuyeOHbIX
U TIPAaKTHKO-
OPHUEHTHPOBAHHBI
X 3aj1ad,
nmabopaTopHas
pabota



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

TPaKTOBAaTh
(U3NYECKHI CMBICIT
UCITOJIB3yEMBIX
BEJIMYNH, UX
0003HaYCHHMS U

€IV HMIIBI
(buznyecKux
BEJIUYHH, HAXOIUTh

(hopmyItsl

bubmuorexa [JOK
5.2 [IpocTeie MexaHU3MBI https://m.edsoo.ru/7f41619
4
bu6mmoreka [JOK
Mexanuyeckas
5.3 https://m.edsoo.ru/7f41619
SHEPrUs

4

OIHCHIBATH
U3yUYCHHBIC CBOMCTBA
TEJ U PU3HUECKUEC
SIBIICHHUSI, HCTIOJTb3YSI
(buzngeckue
BEJTMYUHBI (Macca,
00BEM, IUTOTHOCTD
BEIIIECTBA, BpEMS,
MyTh, CKOPOCTb,
CpEeIHSIS CKOPOCTb,
CHUJIa yIIPYTOCTH,
CHWJIa TSDKECTH, BEC
TeNa, CUJIa TPCHHS,
TaBJeHne  (TBEPIOTO
Tea, KHUJIKOCTH,
rasa),
BBITAJIKUBAIOIIASL
CHUJIa, MEXaHUYEeCKast
paboTa, MOIIHOCT,
TJIEYO CHUIIBI, MOMEHT
CHJIBI, KO3 PHUTIHEHT
IIOJIE3HOT'O IEUCTBUS
MEXaHU3MOB,

YcTHBIN onpoc,
penieHne yueOHbIX
U TIPaKTHKO-
OPHEHTHPOBAHHEI
X 3a/1a4,
MpaKTHYECKas
pabora,
KOHTPOJIbHAS
pabora,
nabopaTopHas
pabota



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

KUHETUYecKas U
MOTEHITHATbHAS
SHEPrus), Npu
OIHCaHHUH
PaBUIHHO
TPaKTOBATh
(bu3nuecKuil CMbICI
UCTIOJTb3yeMBIX
BEJIMYMH, UX
0003HaYeHUSI U
SIUHUTIBI
(buzHyecKux
BEJIMYMH, HAXOJHUTh
(hopMybl,
CBSI3bIBAOIIINE
JTAHHYIO
(uznyeckyro
BEJIMYMHY C
JPYTAMHU
BEJIMIMHAMM,
CTPOUTH rpaduKu
U3YyUEHHBIX
3aBUCUMOCTEN
(buznyeckux
BEJINYWH,;
MTPOBOJTUTH OITBITHI
10 HAOJIFOAEHHUIO
(buzmgecKnx
SIBJICHUH WJIN
(hM3HUECKUX CBOWCTB
TeI: popMyIupoBaTH
pOBEpsiEMbIC




IPEIIOTI0KECHHS,
coOMpaTh yCTAaHOBKY
U3 MIPEATI0KEHHOTO

00opyI0BaHUS,
3alUCHIBaTh X0/
OmnbITa U
(hopmynupoBaTh
BBIBO/IbI
Hroro no pazneny 12
PeszepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68 5 12
YACOB I10 ITPOT'PAMME
8 KIIACC
KoaundyecTBO 4acoB DJIeKTPOHHBbIE CIIHCOK HTOTOBBIX Cnoco0 oneHKn
HaumenoBanue
Ne uudpoBbie IUIAHUPYEMBIX HUTOTOBBIX
p py
pa3acjioB U T€EM Kontpoabnbie | Ilpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE pe3yJabTaToB ¢ IUIAHUPYEMBIX
NporpaMmmbI padoThI padoThI
pecypchbl yKa3aHUeM JITanoB pe3yJbTaToB
ux (hpopMHUpOBaAHUS
Pa3nen 1. TenJioBble siBjieHUS
HCTIOJI30BATh YcTHbIi onpoc,
MOHSTHUS: Macca U penieHue yueOHbIX
pa3sMephI MOJIEKYII, 1 IIPaKTHKO-
TEIUIOBOE ABIKEHIE OpPHUCHTUPOBAHHBIX
Crpoenue u cBolicTBa bubnnoreka [IOK aTOMOB U MOJIEKYII, 3ajiad,
1.1 7 1 JaboparopHast
BEILECTBA https://m.edsoo.ru/7f4181ce | arperaTHbie 6
abora
COCTOSTHUSI P
BELIECTBA,

KPHUCTAJLTHYECKUE U
amopdHbIe TeNa,



https://m.edsoo.ru/7f4181ce

HACKLIIIEHHBIN U
HEHACBHIICHHBIN
nap, BJIAJKHOCTb
BO3/1yXa,
TEMIIEpaTypa,
BHYTPEHHSS
SHEprus, TEMI0BOMN
JIBUTATEIb,
3JIEMEHTAPHBIN
BJIEKTPUUYECKUN
3aps,
3IEKTPUYECKOE
110JI€, MPOBOJAHUKH U
JUBIIEKTPUKH,
MTOCTOSIHHBIN
BJIEKTPUYECKUM TOK,
MarHuTHOE T0JIe

1.2

TerutoBbie IPOLIECCHI

21

but6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

pas3uyaTth SIBICHUS
(TerioBoOE
pacuupeHue u
CKaTHe,
Terionepeiaya,
TETIOBOE
paBHOBeECHE,
CMa4yHMBaHUE,
KalWUIIPHbIC
SIBJICHUSI,
HCTIapeHue,
KOH/ICHCAITHS,
TUTaBJICHUE,
KPHUCTAJUTA3AIHSI
(oTBepaeBanue),



https://m.edsoo.ru/7f4181ce

KUIIEHHE,
Terionepeaya
(TerIonpoBOIHOCTbD,
KOHBEKIIHS,
U3ITy4YEHUE),
AJICKTPU3ALIMS TEJl,
B3aNMOJIECHCTBUE
3aps/IOB, JCHCTBUS
AIEKTPUUYECKOTO
TOKa, KOPOTKOE
3aMBIKaHUE,
B3aMMO/ICHCTBHE
MAarHuToB, J€HCTBHE
MAarHUTHOTO IOJIS
Ha TIPOBOJIHUK C
TOKOM,
AJIEKTPOMAarHuTHas
UHYKIHS) TIO
OIMCAHUIO UX
XapaKTEPHBIX
CBOMCTB M Ha
OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINUX
naHHoe (pusmdeckoe
SIBJICHUE

Hroro no pazneny

28

Paznen 2. DnekTpuyeckue u

MAarHuTHbIC ABJICHUA

2.1

DJIEKTPUYECKHUE
3apsapl. 3apsyKEHHbIE
Tena U uX
B3aUMOJICIICTBUE

but6mmoreka [JOK

https://m.edsoo.ru/7f4181ce

OITINCHIBATH
U3YYEHHBIE
CBOMCTBA T€NI U
¢uznueckue

YceTHBIM onpoc,
pereHne yuyeOHbIX
U TIPaKTHKO-
OPHUEHTHPOBAHHBIX



https://m.edsoo.ru/7f4181ce

SIBJICHUS, UCTIONB3YS
¢buznueckue
BEJIMYMHBI
(Temnepatypa,
BHYTPEHHSS
SHeprus,
KOJIMYECTBO
TEIUIOTHI, yAEIbHAs
TEIIOEMKOCTh
BEIIIECTBA, y/EJIbHAsA
TEIUI0TA IUIaBJICHUS,
ylenabHas TeraoTa
napooOpazoBaHMUs,
ylenabHas TeraoTa
CrOpaHHusi TOIUIMBA,
KOA(PPUIMEHT
MIOJIE3HOTO
JNIEUCTBUS TEILUIOBOU
MAIlIUHBI,
OTHOCHUTEJIbHAs
BJIAKHOCTB BO3/yXa,
JIIEKTPUYECKUI
3apsij, cuja TOKa,
JNEKTPUUYECKOE
HanpsHKeHHUE,
COIIPOTHUBIIEHUE
MIPOBOJIHUKA,
yIIeIbHOE
COIIPOTHUBIIEHUE
BeIecTBa, paboTa u
MOIIIHOCTh
JNEKTPUUECKOTO

3aj1ad,
MPaKTHYCCKAsT
pabota




TOKa), TIPH
OIMCAHUH
MIPaBUIILHO
TPaKTOBATh
(bu3nYeCKUil CMBICT
UCIIOJTB3yEeMbIX
BEJINYNH,
0003HAYCHHS 1
CIMHUIIBI
(bu3HIecKIx
BEJIMYKH, HAXO/IUTh
(hopMybl,
CBSI3BIBAIOIINE
JTAHHYIO
(bu3ngecKyro
BEJINYHHY C
JIPYTHMHA
BEJIMYMHAMU,
CTPOUTH TpaduKu

W3YYEHHBIX
3aBUCUMOCTEN
(buzrgecknx
BEJIMYMH
XapakTepu30BaTh YcTHBIN ompoc,
CBOICTBA TeTI, pelieHne yueOHBIX
¢uznueckue 1 [IPAKTHKO-
3 SBIICHHS 1 OPHUEHTUPOBAHHBIX
99 IlocTossHHBINM 20 but6mmoreka [JOK HpOTIeCcH 3a1ad,
. o 9
JJIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce HPaKTHYECKast
HCTIONb3Y
pabora,
OCHOBHBIE
KOHTpPOJIbHAA
TIOJIOKEHHUSI
0JI0%C pabora,
MOJICKYISIPHO=- nabopaTopHast



https://m.edsoo.ru/7f4181ce

KHUHETUYECKOMN
TEOPUU CTPOCHUS
BEIIECTBA, PUHITUTT
CYIEPIIO3UINH
nojei (Ha
Ka4eCTBEHHOM
YPOBHE), 3aKOH
COXpaHEHHUs 3apsia,
3akoH OMa s
y4dacTka eI,
3aKOH J[>oyisi—
Jlen1a, 3aKkoH
COXpaHCHHS
JHEPTHUH, TIPU ITOM
JaBaTh CJIOBECHYIO
(OopMyITUpPOBKY
3aKOHA U
3aMMChIBaTh €ro
MaTeMaTH4eCKOoe
BBIpa)KCHUE;
MIPUBO/IUTH
pUMepbl (HAXOIUTh
UH(pOPMAIIHIO O
IIpUMeEpax)
MPAKTHUYECKOTO
WCTIOJIh30BAHUS
(bU3MYECKUX 3HAHUI
B IOBCETHEBHOMI
KU3HU JIS
obecrieueHus
0€301acHOCTH TTPHU
oOparieHuu ¢

pabota




npudopamMu u
TEXHUYCCKUMU
YCTPOKCTBaMH,
COXpaHCHHS
3JI0pPOBbS U

coOJTI0 ICHUSI HOPM
9KOJIOTHYECKOT0
ITIOBEJICHUS B
OKpYKaroIlien cpezie

2.3

MaruuTHsle SIBICHUS

15

bu6mmoreka [JOK

https://m.edsoo.ru/7f4181ce

pacro3HaBaTh
HpOsIBJICHNE
U3yYEHHBIX
(buzrIecKux
SIBJICHUI B
OKpYXaroleM MUpE,
B TOM 4HCIIE
(uznueckue
SIBJICHUS B TIPUPOJIE:
TIOBEPXHOCTHOE
HaTsDKEHHUE U
KalWUIIpHbIE
SIBIICHUSI B TIPUPO/IE,
KPHUCTaJLIBI B
pupoze,
n3nydenue ConHua,
3aMep3aHue
BOZIOEMOB, MOPCKHE
OpH3Hbl,
o0pa3oBaHuE POCHI,
TyMaHa, uHes,
CHera,
JIIEKTPUYECKHUE

YcTHBIN onpoc,
penieHne yueOHbIX
U TIPaKTHKO-
OPHEHTHPOBAHHBIX
3a/1ay,
MpaKTHYECKas
pabora,
nabopaTopHas
pabora



https://m.edsoo.ru/7f4181ce

SBJICHUS B
aTMmocdepe,
3IEKTPUUYECTBO
JKUBBIX OPraHU3MOB,
MarHuTHOE MoJje
3emutn, apeid
I10JIFOCOB, POJIb
MAarHUTHOTO MOJIs
JUTSL 5KM3HU Ha
3emiie, MOJSPHOE
CUSIHUE, TIPU ITOM
NEPEeBOIUTh
MPAKTHYECKYIO
3a/1a4y B yueOHYy10,
BBIJICTISITh
CYILIECTBEHHBIE
CBOICTBa
(mpu3HaKm)
(buzngecknx
SIBJICHU I

2.4

DJIeKTpOMarHuTHas
WHTYKITUS

but6mmoreka [JOK

https://m.edsoo.ru/7f4181ce

OOBSICHATD
(uznueckue
MPOLIECCHI U CBOMCTBA
T€J, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallni
MIPaKTUKO-
OpPUEHTUPOBAHHOTO
XapaxkTepa: BBISBIATH
MIPHYUHHO-
CIIEICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHECHHE
n3 1-2 normueckux
aroB C ONOpoW Ha



https://m.edsoo.ru/7f4181ce

1-2 M3YYEHHBIX
CBOMCTBA

(buznyecKux

SIBJICHUH,

(hr3HUECKUX 3aKOHOB
Win
3aKOHOMEPHOCTEN;
pemaTth  pacycTHbIC
3a1a4n B 2-3

NENCTBUS, UCTIONB3Ys
3aKOHBI ¥ (HOPMYIIHI,
CBSI3BIBAIOIINE
(buzngeckue
BEJIMYMHBI: HA OCHOBE
aHaJIM3a YCIIOBUS
3aaydl  3aMUChIBATh
KpaTKkoe yCJIOBHE,
BBISBIISITH HEIOCTATOK
JAHHBIX JUTS PEIICHUS
3a/1a4H, BBIOMpATh
3aKOHBI U (POPMYIIBI,
HE0OXOIMMBIE JIs €€
pelIeHwsl, TPOBOIUTH
pacdeThl u
CpaBHHUBAaTh
HOJTy4eHHOE
3Ha4YCHHE
(uznyeckoin
BEJIMYHHBI C
U3BECTHBIMHU
JTAHHBIMH;
pacro3HaBaTh
npoOyemMbl, KOTOpBIE
MOKHO pELIUTh TpH




noMoIu (U3HIECKUX
METOJIOB, HCIIOJIB3Ys
OIHCaHUE
HCCJICIOBAHUA,
BBIIEIATH
IpoOBEpsEMOE
MIPEITOJIOKCHHE,
OLICHUBATH
MIPaBUIILHOCTh
MOPSIIKA TPOBEICHUS
HCCJIEIOBAHUA,
JI€JIaTh BBIBOJIBI,
IIPOBOJIUTH OIBITHI
10 HAOJII0ICHHIO
(bu3HIecKx
SIBJICHUH WJIN
(buznyeckux
CBOICTB T€l
(KanmuIsIpHbIe
SIBJICHHSI,
3aBUCUMOCTD
JaBJICHUS BO3/1yXa
OT €10 00BEMa,
TEMIIepaTyphl,
CKOPOCTH TIpoIiecca
OCTBIBAHHS U
HarpeBaHus Mpu
U3ITy4EHUH OT [IBETa
U3IIy4aromen
(ToruonIaroIIei)
MTOBEPXHOCTH,
CKOpOCTh
WCIIapeHus BOABI OT




TEMIIEPaTypPhI
KHIKOCTH U
IIOIIAau e¢
MMOBEPXHOCTH,
3JIEKTPHU3ALIMS TEN U
B3aNMOJECUCTBUE
ANEKTPUUECKUX
3apsi/IoB,
B3aMMO/ICHCTBHE
ITOCTOSTHHBIX
MarHuTOB,
BU3YyaJIU3aIUs
MAarHUTHBIX MOJICH
ITOCTOSTHHBIX
MarHuTOB, JCHCTBU
MarduTHOTO IOJIS
Ha MPOBOJIHUK C
TOKOM, CBOMCTBA
3JIEKTPOMAarHura,
CBOMCTBa
3IEKTPOABUTATENS
MTOCTOSTHHOT'O TOKA):
dhopmynupoBaTh
MIpOBEpsiEMbIE
MIPEATONIOKEHHUS,
coOuparpb
YCTaHOBKY U3
MIPETI0KEHHOTO
00opynoBaHus,
OIINCBLIBATH X0
OIIBITA U
(hopMynupoBaTh




BBIBOABI

HEBECOMOCTD H
Meperpy3Ku, IEHTP
TSDKECTHU, AOCOTIOTHO

Hroro mo pazneny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68 5 145
YACOB I10 ITPOI'PAMME '
9 KJIACC
KoaunuecTBOo 4acoB JIeKTPOHHbIE CHnucox HTOroOBBIX Cnoco0 onleHKn
HaumeHoBaHue
Ne K - (uudpossie) IIaHAPYEMbIX HTOrOBBIX
a3J€J1I0B U TEM OHTPOJILHBIE aKTHYeCcKHue
wm | P Bceero p P I:j o0pa3zoBaTe/IbHbIE pEe3yabTaTOB € MJIAHHPYEMBIX
NMPOrpamMMbl a00ThBI a00ThBI
P P pecypeb YKa3aHUEM ITAINO0B UX Pe3YILTATOB
¢popmupoBanus
Paszgea 1. Mexannueckue sABJICHUSA
HCTIOB30BATh YcTHBIi onpoc,
MMOHATHUS: CHCTEMA pereHne yueOHbIX
OchéTa, " IMIPAKTHUKO-
MaTepHaibHas TOUKa, OpHCHTHPOBAHHBIX
TpaeKTopus, 3ajad,
IIpaKTU4CeCKasa
OTHOCUTEILHOCTh
pabora,
MEXaHUYECKOTO
MexaHnnueckoe KOHTPOJIbHAS
JIBIDKCHUSI, 6
11 JIBYOKCHUE U 10 1 1 bubmuoreka [IOK ehopma paborta,
' i Marus
CIIOCOOBI €ro https://m.edsoo.ru/7f41a4a6 ( P naboparopHast
ast
OTHCAHUS ynpyrasd, pabora
IJIaCTUYECKas ),
TpEeHue,
LIEHTPOCTPEMUTEIILHOE
YCKOPEHHUE,



https://m.edsoo.ru/7f41a4a6

TBEPIIOE TEJIO, LICHTP
TSKECTU TBEPIOTO
TeJa, paBHOBECHE,
MEXaHUYECKUE
KOJIeOaHMS U BOJIHBI,
3BYK, HH(QPa3BYyK U
VIBTPa3BYK,
AIIEKTPOMArHUTHBIC
BOJTHBI, IIIKaJIa
AIIEKTPOMArHUTHBIX
BOJIH, CBET,
OJIM30PYKOCTh H
JTAITbHO30PKOCTH,
CIIEKTPBI UCITYCKAHHMSI
Y TIOTJIOILEHHMSI, abda,
Oera- u ramma-
W3TYy4YCHUsI, H30TOIIbI,
sIepHAs YHEPreTHKA

1.2

B3anmoneiictsue
Tel

20

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

OITUCHIBATH
U3y4eHHbIE CBOUCTBA
TeN U pU3NIEcKue
SIBIICHHSI, UCTIOJIB3YS
¢busnueckue
BEJIMYMHBI (CpeHss U
MI'HOBEHHAsl CKOPOCTb
Tena npu
HEpaBHOMEPHOM
JIBYDKEHHH,
YCKOpEHHeE,
nepeMeIieHue, myTb,
yII10Basi CKOPOCTb,
CHJIa TPEHUs, CHIIa



https://m.edsoo.ru/7f41a4a6

YIPYTOCTH, CHJIa
TSDKECTH, YCKOPEHUE
CBOOOIHOTO MaiCHUs,
BEC TeJla, UMITYJIbC
Tena, UMIYJIbC CHUIIbI,
MexaHuuyeckas pabora
Y MOII[HOCTb,
MOTEHIANIbHAS
JHEPrus Tela,
MOJTHATOTO HaJl
MOBEPXHOCTHIO 3EMIIH,
MOTEHIAIbHAS
SHEPrus CXKAToOU
TIPY>KUHBI,
KHHETHYCCKAs
SHEPTHs, MMOTHAS
MeXaHUJeCcKast
SHEPTHs, MEPUO U
4acToTa KoJeOaHuid,
JUTMHA BOJIHBI,
TPOMKOCTb 3BYKa U
BBICOTA TOHA,
CKOpPOCTb CBETA,
rokKazareb
MIPEJIOMIICHUS CPE/IbI),
TIPY ONTUCAHHH
MIPaBUIBHO
TPaKTOBaTh
(bu3HYECKU CMBICIT
UCTIOJIh3yEeMBIX
BEJIMYMH,
0003HaYEHUS U




€IMHULIBI (PU3HYECKUX
BEJIMYMH, HAXO/IUTh
bopmyIs,
CBSI3BIBAOIIINE
JTaHHYIO (PU3UIECKYIO
BEJIMYUHY C JPYTHMH
BEJIMYMHAMU, CTPOUTH
rpaduKu U3y4eHHBIX
3aBHUCHUMOCTEMN
(U3HYECKUX BEITUYNH

13

3aKoHBI
COXpaHCHHS

10

bu6mmoreka [JOK

https://m.edsoo.ru/7f41a4a6

XapaKTepu30BaTh
CBOICTBA Tell,
(bu3UYEeCcKue SABICHUS
1 TIPOIIECCHI,
UCIIOJIB3YS 3aKOH
COXpaHEHUs YHEPTUH,
3aKOH BCEMUPHOTO
TATOTEHUS, TIPUHITUTT
CYTIEPIIO3UIINH CHII,
MPUHIIUTT
OTHOCUTEIILHOCTH
I'amuines, 3aKOHBI
Hrrotona, 3akoH
COXPaHEHUS
HMITYJIbCa, 3aKOHBI
OTpaXE€HUs U
MPEJIOMJIEHUS CBETA,
3aKOHBI COXPAHEHUS
3apsAI0BOTO U
MacCOBOTO YHCEN TIPU
SIIEPHBIX pEaKIHIX,
MIPU ATOM JIaBaTh

YcTHBIN onpoc,
pernieHne yueOHbIX
U TIPaKTHKO-
OPHEHTHPOBAHHBIX
3a/1ay,
MpaKTHYECKast
pabora,
KOHTPOJIbHAS
pabora,
nabopaTopHas
pabota



https://m.edsoo.ru/7f41a4a6

CJIOBECHYIO
(bopMyITUPOBKY

3aKOHAa U 3aIIMChIBaTh
ero MaTeMaTH4eCcKoe

BBIpKEHUE

Hroro mo pazneny 40

Pa3zgen 2. Mexannueckue K0J1€0AHUS M BOJTHEI
pacrno3HaBaTh YcTHBIH ompoc,
npoOJIeMbI,  KOTOPBIC | pelIeHHE YueOHbIX

91 Mexannueckue 4

KOJICOaHUs

bu6mmoreka [IOK

https://m.edsoo.ru/7f41a4a6

MOXXHO pEIuTh NpHU
noMomu  (pusmyecKux

METO/IOB, UCTIONB3Ys
OIKCaHue
HCCIICIOBAHMUSI,

BBIACIIATDH IPOBEPACMOC

MIPEATIONIOKEHUE,
OILICHUBATH

IMPaBHUJIbHOCTD IMOPSAAKa

IIPOBEICHUS
UCCIIEJOBaHUs, JENaTh
BBIBOJIBL,
MHTEPIIPETUPOBATH
pE3yIBTATHI

HaOJII0ICHUI H OIIBITOB;
MIPOBOJIUTH OMBITHI TIO

HaOJIFOIEHUIO

(bU3HYECKUX SIBICHUN

WK (PU3NIECKUX
CBOWCTB TEN
(M3y4eHue BTOPOTO
3akoHa HrroToHa,
3aKOHA COXPAHCHUS

W MPaKTHKO-
OPHUCHTUPOBAHHBIX
3ajad,
MpaKkTHIeCKast
pabora,
KOHTPOJIbHAS
pabora,
nmaboparopHas
pabota



https://m.edsoo.ru/7f41a4a6

SHEPTUH, 3aBUCUMOCTD
nepuoja Konebanui
PY>KUHHOTO
MasiTHUKA OT MaccChl
rpy3a 1 )KECTKOCTH
MPYXUHBI U
HE3aBHCUMOCTb OT
aAMIUIATY Il MaJIBIX
KoJIeOaHUiA,
MPSMOJIMHEHHOE
pacrpocTpaHeHue
CBETa, Pa3JIOKEHHE
Oeroro cBera B
CIEKTp, U3YUYCHUE
CBOMCTB M300pakeHUS
B IUIOCKOM 3€pKaJie 1
CBOUCTB U300paKeHUS
npeaMera B
coOuparoiei JuH3e,
HaOJIIOICHNE
CIUTONITHBIX U
JMHEWYaThIX CIIEKTPOB
U3ITy4YEeHHUs):
CaMOCTOSITENTbHO
coOupaTh YCTaHOBKY
13 U30BITOYHOTO
Habopa
00opy/I0BaHus,
OITUCBIBATH XOJI OTIBITA
U €T0 Pe3yNbTaThl,
bopmynupoBaTh
BBIBOJIbI




99 Mexannueckue

BOJIHBI. 3BYK

bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6

peleHne yueOHbIX
Y TIPaKTHKO-
OpPHEHTUPOBAHHBIX
3a7ad,
MpaKTHIeCKast
pabora,
KOHTPOJIbHAS
pabora,
nmaboparopHas
pabota

Hroro no pazneny

15

Pa3znen 3. 3J'ICKTp0MaI‘HI/ITHOC moJi€e 1 3JJCKTPOMATrHUTHBLIC BOJIHBI

IIOJIE 1

3.1

BOJIHBI

DNEeKTPOMarHUTHOE

QJICKTPOMArHuTHHIC

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

XapaKTepu30BaTh
CBOMCTBa Tell,
(hU3UYECKUE SIBIICHUS U

MPOLIECCHI,  UCTIONB3YS

3aKOH COXpaHEHUs
SHEPIUH, 3aKOH
BCEMUPHOTI'O TATOTEHUS,
MIPUHIIHIT
CYNEPIIO3UIUU CHIL,
MIPUHIIHIT
OTHOCHUTEIbHOCTHU
lanunes, 3aKOHBI
HxroToHa, 3aKOH

COXpaHCHUA HMITYyJIbCa,
3aKOHBI OTPaXEHUS |
NpEeNOMIICHUsI  CBETa,
3aKOHBI COXpaHEHHS
3apsI0BOTO "
MacCOBOTO YHUCET TIpU
AACPHBIX pCaKknuiax,
opu  3TOM  J1aBaTh

YcTHBIN onpoc,
peteHne yuyeOHbIX
U TIPaKTHKO-
OPHEHTHPOBAHHBIX
3a/1ay,
HpaKTHYECKast
pabora,
KOHTPOJIbHAS
pabora,
nabopaTopHas
pabota



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

CIIOBECHYIO
(hOpMyIIMPOBKY 3aKOHA
M 3aluChiBaTh  €ro
MaTeMaTH4ecKoe
BBIPOKCHHUE;

OOBSICHATH (PU3UUECKUE
MPOLECCHI U CBOMCTBA
TEJI, B TOM YHUCIIC U B
KOHTEKCT€  CUTyalui

IIPAKTUKO-
OpPUEHTUPOBAHHOI'O
XapakTepa:  BBIABITH
IIPUYMHHO-

CIICZICTBEHHBIE  CBSI3H,
CTPOUTH OOBSICHEHHE U3
2—3 NOTUYECKHX II1aroB
c omopoii Ha 2-3
M3Y4YECHHBIX  CBOWCTBA
(u3HUeCKUX  SBJICHHM,
¢GU3MUECKUX  3aKOHOB
WJIA 3aKOHOMEPHOCTEM;
peliaTh pacyeTHbHIE
3aJaun
(onuparomuecs Ha
cucremy u3 2—-3
ypaBHEHMUI),
MCIOJIb3YS 3aKOHBI U
bopmyIbl,
CBSI3bIBAIOILINE
busnueckue
BEJIMYMHBI: HA OCHOBE
aHaJIn3a ycJIOBUs
3aJ1a4M 3aMMChIBaTh




KpaTKoe yCIIOBHE,
BBISIBIIATH
HEJOCTAIONINE UITU
M30BITOYHBIC JAHHEIE,
BEIOMpATh 3aKOHBI U
(hopMyIIBI,
HEOOXOTUMBIC ISt
pEeIIeHus, TPOBOIUTH
pacyeThl ¥ OLIEHUBATD
PEATMCTUIHOCTD
MOJTyYCHHOTO
3HA4YCHUsT HU3NUCCKOI
BEJTMYMHBI

Hroro no pazgeny

Paszgea 4. CBeToBbIe ABJICH

Hd

41

3aKoHBI
pacmpocTpaHeHus
CBETa

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

XapaKTepUu30BaTh
IPUHIUIBI 1EHCTBUS
M3Y4YEHHBIX IPUOOPOB
U TEXHUYECKUX
YCTPOMCTB C OMOPOit
Ha UX onucaHus (B
TOM YHCJIE:
CIHUIOMETP, JaTUYUKH
MIOJIOKEHHUS,
paccTosiHus U
YCKOpEHUSs, paKeTa,
9XO0JIOT, OUKH,
MIEPUCKOTI,
¢doToamnmapar,
ONTUYECKUE
CBETOBO/IbI,



https://m.edsoo.ru/7f41a4a6

CIIEKTPOCKOTI,
JO3MMETp, Kamepa
Buibcona), ucnonb3ys
3HaHUS O CBOMCTBAx
(U3HYECKUX SIBICHUN
1 HEOOXOIUMBIC
¢busnueckue
3aKOHOMEPHOCTH

4.2

JIun3el 1
OITHYECKHE
npuOopsI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

MCITIOJIB30BATh CXEMBI U
CXEMaTUYHbIC PUCYHKHU
M3yYCHHBIX
TEXHUYECKUX
YCTpOIACTB,
HU3MEPUTENBbHBIX
pudopoB "
TEXHOJIOTUIECKUX
IIPOLIECCOB pu
pelIeHnu yueOHO-
NPaKTUYECKUX  3ajad,
OTNITUYECKUE CXEMBI IS
MOCTPOEHHUS
n300paxeHUH B
IUIOCKOM  3epKaie H
coOuparome JuH3E;
MPUBOJIUTH TIPUMEPHI
(HaxoauTh
uHpOpMAIIHIO O
IpUMEpPaXx)
MPaKTHYECKOTO
UCIIOJTb30BaHUS
(bu3MYECKUX 3HAHUH B
MMOBCEIHEBHOW KU3HU
JUTsE oOecrieueHust



https://m.edsoo.ru/7f41a4a6

0€301acHOCTH MPH
oOpartieHuu ¢
npubopamu u
TEXHUYCCKIUMHU
YCTPOWCTBaMH,
COXPaHCHHS 3/I0POBBS
U COOJIOZICHUST HOPM
9KOJIOTUIECKOTO
MIOBEJICHHS B
OKpYKaroleH cpee

43 Pasnoxenune 6e10ro 3 bu6mmoreka [JOK

' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 15

Pa3nen 5. KBantoBble siBJIeHUs
MPUBOJUTE  TIPHUMEPHI
(HaxoauThH
MH(POPMALHIO 0
MIpUMEpPAX)
MPaKTHYECKOTO
UCIIOJIb30BAHUS
bu3nUecKux 3HAHUKA B
IOBCEIHEBHON  KHW3HU

Hcnyckanue n
but6mmoreka [JOK TSt obecrieueHHs
51 [IOTJIOIIIEHUE CBETA 4
https://m.edsoo.ru/7f41a4a6 | Ge3omacHOCTH pu
aTOMOM

oOparieHun c
npubopamu u
TEXHUYECKIUMHU
YCTPOWCTBaMH,
COXPAaHEHUS 310pPOBbS U
coOIroIeHN HOPM
HKOJIOTUYECKOTO

IIOBCACHU A B



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

OKpY>Karollen cpelie;
OCYILIECTBIISITH TOUCK
nHbopMau
(bu3rUecKoro
COoZIepKaHus B
HNurepuere,
CaMOCTOSITENTLHO
dhopMyupys
MTOUCKOBBIN 3a11poc,
HAXOJHTh ITyTH
OTIpeACICHUS
JIOCTOBEPHOCTH
MOJIyYE€HHOMN
nH(popManuu Ha
OCHOBE UMEIOLINXCSA
3HAHUU U
JIOTIOJTHUTEITLHBIX
HUCTOYHHUKOB

5.2

Crpoenue
aATOMHOTO s7Ipa

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

OIKCHIBATh
M3Yy4YEHHBIE CBOMCTBA
TeN U pU3NIEcKue
SBJICHUS, UCIIOJIb3YS
¢buznyeckue
BEJIMYMHBI (CpeHss U
MI'HOBEHHAsi CKOPOCTh
Tena npu
HEPaBHOMEPHOM
JIBYDKEHHH,
YCKOpEHHE,
NIEpEMEILIEHUE, Ty Th,
yIJ10Basi CKOPOCTb,
CUJia TPEHUs, CUila



https://m.edsoo.ru/7f41a4a6

YIPYTOCTH, CHJIa
TSDKECTH, YCKOPEHUE
CBOOOIHOTO MaiCHUs,
BEC TeJla, UMITYJIbC
Tena, UMIYJIbC CHUIIbI,
MexaHuuyeckas pabora
Y MOII[HOCTb,
MOTEHIANIbHAS
JHEPrus Tela,
MOJTHATOTO HaJl
MOBEPXHOCTHIO 3EMIIH,
MOTEHIAIbHAS
SHEPrus CXKAToOU
TIPY>KUHBI,
KHHETHYCCKAs
SHEPTHs, MMOTHAS
MeXaHUJeCcKast
SHEPTHs, MEPUO U
4acToTa KoJeOaHuid,
JUTMHA BOJIHBI,
TPOMKOCTb 3BYKa U
BBICOTA TOHA,
CKOpPOCTb CBETA,
rokKazareb
MIPEJIOMIICHUS CPE/IbI),
TIPY ONTUCAHHH
MIPaBUIBHO
TPaKTOBaTh
(bu3HYECKU CMBICIT
UCTIOJIh3yEeMBIX
BEJIMYMH,
0003HaYEHUS U




€IMHULIBI (PU3HYECKUX
BEJIMYMH, HAXO/IUTh
bopmyIs,
CBSI3BIBAOIIINE
JTaHHYIO (PU3UIECKYIO
BEJIMYUHY C JPYTHMH
BEJIMYMHAMU, CTPOUTH
rpaduKu U3y4eHHBIX
3aBHUCHUMOCTEMN
(U3HYECKUX BEITUYNH

5.3

S nepHblie peakuuun

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

XapaKTepu30BaTh
CBOICTBA Tell,
(bu3UYEeCcKue SABICHUS
1 TIPOIIECCHI,
UCIIOJIB3YS 3aKOH
COXpaHEHUs YHEPTUH,
3aKOH BCEMUPHOTO
TATOTEHUS, TIPUHITUTT
CYTIEPIIO3UIINH CHII,
MPUHIIUTT
OTHOCUTEIILHOCTH
I'amuines, 3aKOHBI
Hrrotona, 3akoH
COXPaHEHUS
HMITYJIbCa, 3aKOHBI
OTpaXE€HUs U
MPEJIOMJIEHUS CBETA,
3aKOHBI COXPAHEHUS
3apsAI0BOTO U
MacCOBOTO YHCEN TIPU
SIIEPHBIX pEaKIHIX,
MIPU ATOM J1aBaTh

YcTHBIN onpoc,
pernieHne yueOHbIX
U TIPaKTHKO-
OPHEHTHPOBAHHBIX
3a/1ay,
MpaKTHYECKast
pabora,
KOHTPOJIbHAS
pabota



https://m.edsoo.ru/7f41a4a6

CJIOBECHYIO
(bopMyITUPOBKY
3aKOHAa U 3aIIMChIBaTh
ero MaTeMaTH4eCcKoe
BBIP2)KCHHE

Hroro no pazgeny
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Pa3nen 6. IloBTopuTe/ibHo-

0000 AUl MO1YJIb

6.1

[ToBTOpenue n
000011eH1E
coJiep’KaHus Kypca
¢u3uku 3a 7-9
KJ1acc

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

OCYIIECTBIIAATh  IIOUCK
uHpOpMaIN
(hu3HIECKOro
COJIepKaHus B
WNurepHere,
CaMOCTOSITEIIBHO
bopmynupys
MTOMCKOBBIN 3ampoc,
HaXOJUTh MyTH
OIpeeICHUs
JIOCTOBEPHOCTH
MIOJIy4E€HHOMN
nH(pOpMalMU Ha OCHOBE
MMEIOIINXCA 3HAHUN 1
JIOTIOJTHUTEIIbHBIX
HUCTOYHUKOB;
HCIIOJIb30BAaTh npu
BBITIOTHEHUH  YUEOHBIX
3aJaHuM Hay4YHO-
MOMYJISIPHYIO
JUTEpaTypy
¢du3nueckoro
COJIEpKaHus,
CIPaBOYHbBIE
MaTepHuabl, pECypchbl

pernieHne yueOHbIX
1 TIPaKTHKO-
OPHUCHTUPOBAHHBIX
3a/1ay,
MpaKTHYECKas
pabora,
KOHTPOJIbHAS
pabota



https://m.edsoo.ru/7f41a4a6

CeTH Hurepner,
BIIA/ICTh TpHEMaMH
KOHCIIEKTHPOBaHUS
TEKCTa,
peoOpa3oBaHus
uHpOpMalUK U3 OJHOM
3HAKOBOM CHUCTEMBI B
ApYTYIO;
CO3/1aBaTh
COOCTBEHHBIC
[IMCbMEHHBIE U
YCTHBIE COOOLICHHSI HA
OCHOBe MH(pOpMaLUU
U3 HECKOJIbKUX
HCTOYHHUKOB
¢duznyeckoro
COZIEp KaHNS,
MyOJINYHO
MIPEICTABIIATh
pe3yabTATHI
IIPOEKTHOM WJIN
HUCCIIE0BATEILCKOU
JIESTENIbHOCTH, IIPH
3TOM I'PaMOTHO
UCIOJIb30BaTh
U3Y4YCHHBIN
MIOHATUMHBIN arapar
M3y4aeMOro paszena
bu3uKK 1
COIIPOBOKIATH
BBICTYIJICHUE
IIPE3EHTALUEH C
Y4ETOM OCOOCHHOCTEH




ayquTOpUn

CBEPCTHUKOB.
Hroro no pazneny 9

OBUIEE KOJIMYECTBO

YACOB 110 102 27

I[TPOI'PAMME




HHpumnoxenue. 1.

I'PadUKKOHTPOJIBHBIXMEPONPHUSATHM N O ydeOHOMY npeamery «P@usuka. ba3oBblii ypoBeHb)

1 geTBepTH 2 4eTBepTh 3 4eTBepTh 4 yeTBepThH roft
Heproa
MPOBEIICHUSI
OLIEHOYHOH
HPOLIEYPBI CEeHTI0pb OKTSIOpb HOSIOPb JeKadpb SIHBaph | (QeBpajb MapT ampesnb Mai HTO
Henenu HeJlen HeJlen HeJleu HeNlenmd | Helelu HEJIeTTH HEJIeNH HEJIeNH ro
yqe6HHHKnac Sl 1|1y 1|21 g|r|1|1|2|2]2]|2|2|2]2] 2|8 |2|2|3 |3 |3 |33 |3 |2
mpenMer | o | 112 314156781918 o103 a|5|6|S|7|8|olo|1]|2|3|al5]6]| 7|2 |8|ofo|1]|2]3]a]5 |2
OcHoBHoOe 00111ee 00pa3oBaHune
dusnka 7 11 1 1 1 1 |2 1 2 |6
®usnka 8 1 1 1 1 1 1 “ 1 2 |6
dusnka 9| 1|2 1|1 1 1 1 1 2 |6




