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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamMmma 10 (¢uU3HKE OCHOBHOTO O0OIIET0 0O0pa3oBaHUs
COoCTaBliecHa Ha OCHOBe TpeOoBaHuil K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeNbHOM IPOrpaMMBbI OCHOBHOTI'O oO1ero oOpa3oBaHus,
NOPEJCTaBICHHBIX B  (peiepalbHOM  TOCYJapCTBEHHOM  00pa30BaTEIbHOM
CTaHJapTe OCHOBHOro obmero ooOpazoBanus (IIpukaz3 MuHHCTEpCcTBa
npocsenieHust Poccuiickoit ®epepanun Ne 568 ot 18.07.2022 “O BHeceHuun
U3MEHeHU B (QenepaibHbli TOCyJapCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT
OCHOBHOTO oOImiero o6paszoBaHus’), ¢enepaabHOl pabodeil  MporpaMmsl
yueOHoro npeamera «Puzuka», OOIl OO0 u yyedbnoro miana ['bOY OOUI c.
HoBas Paueiika, a Takke Ha OCHOBE XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YJIbTaTOB
JTyXOBHO-HPABCTBEHHOT'O Pa3BUTHS, BOCIIUTAHUS U COLUATIU3AIMU O0yJArOIIUXCS,
MpEeCTaBICHHBIX B paboueit mporpamme BocnutTanus ['BOY OOIIl c. Hosas
Paueiika.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®U3UKA»»

[Iporpamma 1o ¢u3nke Ha ypOBHE OCHOBHOIO OOIIEro 0O0pa3oBaHUS
COCTABJICHA Ha OCHOBE IOJIOKEHMM M TpeOOBaHWW K pE3ylbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a takxe ¢ yuetoM (enepanabHOil pabodeil mporpaMMbl BOCIIUTAHUS U
Konnenuuu npenonaBanus yueoHoro npeamera «dusmkay.

ConepxxaHue mnporpaMMmbl MO (U3MKE HaNpaBlIeHO Ha (QopMupoBaHUE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYYalOIIUXCS W OPTaHU3alUI0 H3Yy4YCHUS
bU3MKKM Ha JAESITENBHOCTHOM OCHOBE. B mporpamMme mo (u3MKe yUUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanusanuu TpeboBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JIMYHOCTHBIM U METAINPEIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaK¥kKe
MEXKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUs.

[Iporpamma mo gusrke ycTaHaBIMBAET pachpeaesieHne y4eOHOro MaTepuaia
1o rogam oOydeHus (IO KJjaccam), mpejiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh
M3Y4YeHUs] T€M, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHS MPEIMETHOTO COJICpXKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[Iporpamma 1o ¢usuke pazpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOMN
MIOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

duznuka SBISETCS  CHUCTEMOOOPA3YyIOIIMM  JJiIi  €CTECTBEHHO-HAYYHBIX
y4eOHBIX TIPEIMETOB, MMOCKOJIbKY (PU3MUECKHE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB
W SBJIICHHM, M3y4YaeMbIX XUMHEH, Ouosiorueil, acrpoHomued u GU3HIECKOU
reorpadueii, BHOCUT BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTHUHY MUpa,



IpeIOoCTaRIsIeT Hawboyiee sCHbIE O0pa3ibl NPUMEHCHHWS HAYYHOTO METOoJa
MO3HAHMSI, TO €CTh CII0CO0a MOYYCHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

Opna W3 TIaBHBIX 3a/ad (PU3MYECKOTO OO0pa30oBaHUS B CTPYKType OOIIETO
oOpa30oBaHUsS COCTOWT B (POPMHUPOBAHUHU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH M
WHTEepeca K HayKe Y 00y4Jaronuxcs.

N3yyenne ¢u3ukn Ha 0a30BOM ypOBHE TMPEAINOAaracT OBJIAJCHUEC
CIICYIOIMMH KOMITETEHTHOCTSIMH, XapaKTEePHU3YIOIUMH €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBIICHHUS;

e OIICHWBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMSI,

e UHTEPIPETHPOBATHL  JIAHHBIC W HKCIOJB30BaTh  HAYYHBIC
JI0Ka3aTeNIbCTBA JUIS ITOJTYYCHHS BHIBOJIOB.

HEJIN U3YUEHUSA YYEBHOI'O IPE/IMETA «®U3UKA»

Lenn wu3yueHus (U3MKA HA YPOBHE OCHOBHOIO 0OIIEro o0Opa3oBaHUs
omnpenenensl B Konuenmuu npenopaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenpHBIX opraHusauusix Poccuiickoit @enepanuu, peanu3yroIIUX
OCHOBHBIE  00I11€00pa30BaTEIbHBIE MPOrPAMMBI, YTBEPKACHHOW pELICHUEM
Komnerun Munucrepcra npocetienust Poccuiickoii @enepanuu (MpoToKoia oT 3
nekadps 2019 r. Ne [1K-4BH).

ey u3yyenus pusukm:

e IpHOOpeTEeHHE HHTEpeca U CTpPEeMJIEHUS OOydalolUXCsl K HaydHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUN O HAYYHOM METO/JIE MO3HaHUs U (OPMUPOBAHHE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOI'O MHPOBO33PEHUSI KaK pe3ysbTaTa H3Y4YCHHS
OCHOB CTPOCHHMsSI MaTepuH U (PyHAaMEHTATbHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHHE TPEACTABICHUN O ponu (DU3UKK AT Pa3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA;

e pa3BUTHE  TMPEACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
npoeCCUOHAIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JanbHenIeMy oOy4eHHUIO0 B 9TOM HalpaBlIeHUH.

JlocTkeHne 3TUX IIeNield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO

o01m1ero oopa3oBaHusi 00ECIIEUUBACTCS PEIICHUEM CIICAYIONINX 3a1aY:

e TMpuOOpeTeHHWE 3HAHUH O JUCKPETHOM CTPOCHHMM  BEIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX M KBAaHTOBBIX
SBJICHUSX;

e TMpuOOpETEHNE YMEHHA OMHUCHIBATH U OOBACHITH (PU3NUYECKUE SBIICHUS C
UCIIOJIb30BaHUEM MOJTYUYCHHBIX 3HAHUIA;



e OCBOGHHME METOJOB pEIICHUs MPOCTEHIINX pacUCTHBIX 3adad C
UCTIOJIb30BaHUEM dusnueckux MO/IeIEeH, TBOPYECKHUX u
NPaKTUKO-OPUEHTHPOBAHHBIX 3a71ay;

e pa3BHUTHE YMEHHI HaOJIOAATh MPUPOJHBIC SIBICHUS U BBIMOJIHATH OIBITHI,
nabopaTopHble  pabOTBl M AIKCHEPUMEHTAJbHBIE HCCIEJOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX MPUOOPOB;

e OCBOCHHE MPHUEMOB pabOThl ¢ MHPOpMAIHEH (PU3NIECKOTO COACPIKAHMA,
BKJItOYasi ”HPOPMAIUIO O COBPEMEHHBIX JOCTHKCHUSIX (U3UKH, aHAIN3 U
KPUTUYECKOE OLIEHUBaHKE HHPOPMAIINY;

e 3HAKOMCTBO CO cepamu MpoheCcCHOHATEHON IS TEIbHOCTH, CBA3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMH TEXHOJOTUSMHU, OCHOBAaHHBIMU Ha
JTOCTHKEHUSIX (PU3HUECKON HAYKH.

MECTO YYEBHOI'O ITIPEJMETA «®U3UKA» B YYHEBHOM IIJIAHE

Ha usyuenue Qusuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus oTBouTCs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJleN0), B 8
Kiacce — 68 yacoB (2 yaca B Hezen0), B 9 kiacce — 102 gaca (3 4aca B Hellemio).

[Ipeasaraemplili B mporpamMme o (pU3MKe NepeyeHb J1adbopaTOpHbIX padoT U
OIBITOB HOCUT PEKOMEHJATENbHBIA XapaKTep, yUUTEb J€TaeT BEIOOP MPOBEACHMUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIMBHIYaIbHBIX OCOOEHHOCTEU
OOy4YaronMXxcs, CIHUCKa HKCIEPUMEHTATBHBIX 3a/JIaHHM, MpeJiaraéMblX B pamMKax
OCHOBHOT'O FOCYAapCTBEHHOTI'0 3K3aMeHa 1o (U3HKe.



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

7 KIIACC

Pa3znes 1. ®u3uka u e¢ poJib B IO3HAHUM OKPY:KAIOIIEero Mupa.

®usuka — Hayka o npupoze. SABmeHus mnpuponbl. dDuznyeckue SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BeauuMHbl. W3mepenue ¢usznueckux BenuuuH. Duzndeckue
npubopsl. [lorpenHocts u3mMepeHnilt. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka w Jgpyrue eCTECTBEHHbIE HAyKd H3y4alOT TPHUPOY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHUS: HAOMIOJEHUE, MOCTAHOBKAa HAYyYHOIO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE THUIIOTE3, OOBSICHEHNE
HaOmogaemoro siBiaeHus. Onucanue Gu3NIeCcKuX SBJICHUN C MTOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHn4deckue, TEIUIOBbIE, JJIEKTPUUYECKHUE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. @usnueckue NpudOpsI U MPOIEAypa NPIMBIX U3MEPEHUN aHAIOTOBBIM U
U (POBBIM PUOOPOM.
Jlabopamopnwie pabomul u onvimol.
OmnpeneneHue 1eHbl ASJCHUS Kbl U3MEPUTEIHHOTO Mpudopa.
N3mepeHue pacCTOsHUN.
N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO TEa.
Onpenenenue pa3MepoB MajbIX TEN.
N3mepenue temreparypsl NpU IOMOLIM >KUAKOCTHOTO TEPMOMETpa H
JNaT4YhKa TEMIIEPaTypHI.
6. IIpoBeneHue ucciegoBaHUSI MO MPOBEPKE THMOTE3BI: HAIBHOCTH TMOJETA
HIapvKa, MyImeHHOT0 TOPU30HTAIBHO, TeM OO0JIbIle, YeM OOJbIle BhICOTA
IycKa.

Paznen 2. IlepBoHayajibHbIe CBEI€HUA 0 CTPOEHUM BelllecTBa.

CtpoeHue BemiecTBa: aTroMbl M MOJIEKYJbI, HX pa3Mepbl. OTMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBi>keHnre dacTul BemiecTBa. CBsI3b CKOPOCTH JABWUYKEHHSI YaCTHUI[ C
temnepaTypoil. bpoyHoBckoe nBmxeHue, auddysus. BzaumoneiicTBue yactuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUSI BELIECTBA: CTPOCHHE ra30B, XKUJKOCTEH W TBEPABIX
(kpuctamnmyecknx) Tesl. B3anMoCBsA3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJSPHbIM CTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

Jlemoncmpayuu.
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Hab6nronenue 6poyHOBCKOTO JBUKEHUS.

Hab6mronenune nuddysun.

HaGnronenue  sBneHWN,  OOBACHAIOMIMXCA  MPUTSHKCHUEM — WIH
OTTAJIKUBAaHUEM YACTHUII BEIIECTBA.

Jlabopamopnwie pabomuel u onvimol.

1. OueHka JuaMeTpa aroMa METOJOM psioB (C  HMCHOJIb30BaHUEM

dororpaduii).

2. OnbITHI MO HAOMIOACHUIO TEIJIOBOIO PACHIMPEHHUS Ta30B.

3. OmnbIThl 1O OOHAPYKEHUIO JEHCTBUS CHUJI MOJIEKYJISIPHOTO MIPUTSHKEHUSI.

Pa3nen 3. /IBuikeHne U B3auMo/ielicTBHE TeJl.

MexaHnueckoe JBH>KEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JABWKEHHH. Pacuer mytu u
BPEMEHU JIBUKCHUSI.

SBneHne uHepuMH. 3aKOH HMHEpUMH. B3aumopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHHA Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBSI3b IUJIOTHOCTH C KOJMWYECTBOM MOJIEKYJ B €IUHULIE
00BEMa BEIIECTBA.

Cuiia Kak xapakTepucTHKa B3auMojehcTBus Ten. Cuia ynpyroctd M 3aKOH
['yka. MI3mMepeHne cuiibl ¢ MOMOIIBI AUHAMOMETpA. SIBICHUE TATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HAPABJIEHHBIX MO OJHOW MpsiMoi. PaBHoxeilcTBytomas cuii. Cuia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B MpUPOJIe U TEXHUKE.

Jlemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBHXKEHUS TeTa.

N3mepeHne CKopoCTH MPSIMOJIMHETHOTO ABUKEHHS.

HabGnronenue siBeHus: UHEPLIMH.

HaOmronenne naMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TeIl.

CpaBHEeHHME MAcC 10 B3aUMOJICHCTBUIO TEI.

CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSIMOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpenenieHHe CKOPOCTH PaBHOMEPHOTO JABUKEHHUS (IIIApUKA B KUJKOCTH,
MOJIEJIH DJIEKTPUIECKOT0 aBTOMOOWIISI M TaK Jajiee).

2. Ompenenenue cpeaHel CKOPOCTU CKOJIBKEHUSI OpyCKa WU IIapuKa 1o
HAKIIOHHOM TIOCKOCTH.

S A

3. OnpezneneHue MIOTHOCTH TBEPAOTO TEA.

4. OmbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh PacTsKeHUs (Iedopmaiiun)
OPYXUHBI OT TPUIIOKEHHOU CHUJTBI.

5. ONBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbl TPEHUS CKOJIBKEHUS OT
BECa TeJla U XapaKTepa CONMPUKACAIOLINXCS TOBEPXHOCTEM.



Pa3znen 4. /laBjieHHe TBEPABIX TeJl, }KUAKOCTEl U ra3os.

HNanenue. CnocoObl yMEHBIIEHUS U YBEIUYECHUS JaBiieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJIEHUSI Traza OT o0BeMa, TemrepaTyphl. llepemaua maBieHus
TBEPABIMU TEJNAMU, KUIAKOCTSIMU MU TazaMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABIEHUS >KUJIKOCTH OT TIIyOWHBL. [ MapocTaTuyeckuii
napajaokc. Coobmiaroniyecs: cocysl. ['mapaBnuyeckue MeXaHUu3MBbl.

Atmocdepa 3emnun u atrmochepHoe naBienue. [IpuunHBI CyIiecTBOBaHUSA
BO3MyImIHONW 0000ukn 3emiu. OmbiT Toppuuemmu. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOro JAaBJICHUS OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHuss aTMOC(hEepPHOTO 1aBJICHHUS.

JleiicTBUE XKUAKOCTH M raza Ha MOrpyKCHHOE B HUX TeJo. BelTankuparonias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Jlemoncmpayuu.
3aBUCUMOCTH AABJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaua gaBIEHUS )KUIKOCTHIO U TA30M.

Coobmiaroiuecst CoOCy/bl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nelcTBrsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTD BBITAJTKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOM YacTvl Tesa

U TJIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIBI BECY BEITCCHEHHOMW KUJIKOCTH.

VYcnoBue miaBaHus TeN: MJIaBaHUE WM MOTPYKEHUE TE B 3aBUCUMOCTH

OT COOTHOUIIEHUS IUIOTHOCTEHN Te€Ja U )KUIAKOCTH.

Jlabopamopnsie pabomel u onvimol.

1. HMccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEéMa MOrpyKEHHOM B
KHUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEH  CHJIbI, JEWCTBYIOIIEH Ha  Teo,
NOTPYKECHHOE B KUJIKOCTb.
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3. IIpoBepka HE3aBUCUMOCTH BBITATKUBAIOILIEH CUIIbL, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAJIKUBAIOIIEH  CHIIBI,
JNEUCTBYIOIIE Ha TeJNO B JKUJIKOCTH, OT 0OBEMa TMOTPY>KCHHOW B
YKUAJIKOCTh YaCTH Te€Ja U OT INIOTHOCTH KUIKOCTH.

5. KoncTtpyupoBanue apeoMmeTpa WM KOHCTPYHPOBAHUE JIOJKH U
ONPEAECTICHNUE €€ TPY30IIOABEMHOCTH.

Pa3zpnes S. PaGora u MOIIHOCTB. JHEPrusi.

Mexanudeckas pabota. MOIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecus prruara. [I[puMeHenne npaBuiia paBHOBECHS pblyara K OJIOKY.



«3onoroe mnpaBuwino» MexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass oHeprusa. KuHernueckas ©W TNOTEHIMaNbHAs DJHEPIUS.
[IpeBpailieHrie OTHOTO BHIa MEXaHUYECKOW SHEPTUU B APYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. ITpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Ompenenenue padbOThI CUIIbI TPEHUS NIPU PABHOMEPHOM JABUKEHUU Tella

110 TOPU3OHTAIBHOW MOBEPXHOCTH.
2. HccnenoBaHue yciaoBUK PAaBHOBECHUS phIUaAra.
3. Uzmepenue KII/I HaKIIOHHOM TIJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUsI MEXaHUYECKOU DHEPTUU.
8 KJIACC

Pasznes 6. TerioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KMHETUYECKOW TEOPUU CTPOECHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE T10JIOXKEHUS MOJIEKYJIAPHO-KUHETUYECKONU TEOPHUHU.

Mopenu TBEpAOro, >KUAKOTO M Ta3000pa3HOrO COCTOSHUW BEILIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJIEKYIIPHO--KHUHETUYECKON TEOPUHU.
CMaurBaHMe U KaNWUIIPHBIE SBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTBIO TEILUIOBOTO JBHKECHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEW HHEPruu:
TeIrIonepeaaya 17§ COBEpLIEHUE paboTHI. Bunpr TEIUIONEpENAUN:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KonnuecTBo Temnotel. YenbHas TEIIOEMKOCTh BelllecTBa. TermiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemjaoBoro Oamanca. IlnaBnenume
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAsd TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnapenue. Kunenue. YiaenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbhl KHUIIEHHS OT aTMoc(hepHOro
JIABJICHMUS.

BnaxHocTts BO3myXa.

DHeprus TOIIMBA. Y AeIbHAs TEIIOTa CTOPAHUS.

[Ipunuune padots! TeruoBbix aurareneil KI1/ terosoro nqeurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHMS U MPEBPALEHUS YHEPTUHU B TEIJIOBBIX MTPOLIECCAX.

Jemoncmpauyuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHSL.
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Hab6mronenue nuddysun.

HaOnroienue siBeHnii cMaurBaHUs U KalMWUISIPHBIX SBICHUN.
HabGnrogenue TemioBoro pacuvupeHus Teil.

N3menenue naBieHus ra3a npyu M3MEeHEHUH 00bEMa U HarpEeBaHUU WU
OXJIaXKJICHUH.

[IpaBuna u3MepeHus: TeMIeparypsl.

Bunae! Termonepenayu.

OxJaXxieHue Ipu COBEPIICHUHN paOOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHBIX BEILECTB.

11. HaGronenne KuIeHusl.

12. HabnroeHue mocTosHCTBAa TEMITEPATYPhI ITPH TIJIaBICHUH.
13. Moenn TEeIIOBEIX ABUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

OnpITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnBITHI 1O BBIPAIIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WJIU caxapa.
OnbITH 110 HAOIIOJIEHUIO TETIOBOTO PACIIUPEHUS Ta30B, )KUJIKOCTEH U
TBEPBIX TEN.

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE MITIPULA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUS BO3/lyXa OT €ro
00BbEMa 1 HArpEeBaHUS WM OXJIAXKICHHUS.

[TpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJTMHBI CTOJOMKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIEPATYPHI.

HaGnronenue w3MeHeHUss BHYTPEHHEW OHEPruM Tejla B pe3yJbTaTe
TeruIonepeaayu u paboThl BHEITHUX CHUJI.

UccnenoBanue siBJeHUS TEIO0OOMEHA MPU CMEITUBAHUN XOJIOTHON U
ropsityei BOJIBI.

Onpenenenue  KOJIMYECTBA  TEIUJIOTHI, IMOJYYEHHOTO BOJAOM  MpH
TEIJI000MEHE C HArPEThIM METAJUIMYECKUM ITUJIUHIPOM.

10. Onpezenenne yAelIbHON TEMIOEMKOCTH BEILIECTBA.

11. MccnenoBaHue mMpoIiecca UCIapeHus.

12. OnipeiesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

13. OnpenesieHue yeIbHON TEIUIOTHI IABJICHUS JIbJA.

Pa3znes 7. DinekTpudecKkue 1 MAarHUTHbIE SIBJICHHS.

OnekTpuzanus Ten. J[Ba poja 3JIEKTpUYECKHUX 3apslioB. BzaumopelctBue
3apsbkeHHbIX  Ten. 3akoH Kymona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH ).

Onextpuyeckoe mnose. Hanpsok€HHOCTh 3nekTpudeckoro mons. ITpuHiun
CYIEPIO3ULIMU NIEKTPUUECKUX IT0JIEH (Ha KAUECTBEHHOM YPOBHE).



Hocutenu anekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA ANEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpOBOJHMKM W  JOUAJNEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsia.

OJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKA.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS AJIEKTPUYECKOro ToKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckad nenb. Cuna Toka.  DJIEKTPUYECKOE  HaIpsKEHUE.
ConpoTuBIIeHHE MPOBOJHUKA. Y IEIBHOE CONPOTUBJIEHUE BewlecTBa. 3akoH Oma
o ydactka nenu. llocnemoBatenbHOE W HapajlIeNIbHOE — COEIUHEHHE
MIPOBOJHUKOB.

PaGota ® MOUIHOCTH JJIEKTpUUYecKoro Toka. 3akoH Jlxoyns—JIeHua.
DneKTpudecKre Uenu U MoTpeOUTenu 3MEeKTpUIecKor 3Hepruu B ObITy. KopoTkoe
3aMBIKaHHE.

[locTostHHBIE ~ MarHuThl.  B3auMMOJEHCTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarautHoe nosie. MarauTHOE nojie 3eMJIM U €ro 3Ha4€HHE I KU3HHU Ha 3eMIIe.
OneiTr  Opcrena. MarauTHoe T1OJ€  JJIEKTpUYECKOro Toka. [IpumeHenue
AIIEKTPOMArHUTOB B TEXHUKE. [[€eliCTBME MarHUTHOTO MOJII HA IPOBOJIHUK C TOKOM.
DNEKTPOABUTATENb IIOCTOSSHHOTO TOKa. lcmosib30BaHME 3IEKTpPOJBHUrareiacii B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABneHne 3MeKTpoMarHuTHOW UHAYKIuU. [TpaBuio Jlenna.
DIJIEKTPOreHEPaTOP. Crnoco0b1 MOy YEHUS ANEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIUY HAa BO3OOHOBIISIEMBIX UCTOYHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poJia 2JIEKTPUYECKUX 3apsAJI0B U B3aMMOJICHCTBUE 3apsKEHHBIX TE.
Y CTpONCTBO U IEUCTBUE JIEKTPOCKOTA.
DIIEKTPOCTATUYECKAS] UHAYKIIHS.
3aKOH COXPAHEHMS JIEKTPUUYECKUX 3apPsI0B.
[TpOBOHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUW 3JIEKTPUYECKOTO MOJISL.
M cTOYHNKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUI TOK B KUJKOCTH.
. I'a30Bb11 pa3psia.
. I3MepeHune CUItbl TOKa aMIiepMETPOM.
. I3MepeHue 3JIeKTPUYEeCKOr0 HANPSHKEHUS BOJIbTMETPOM.
. Peocrar u marasuH COnpOTUBIICHUM.
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. BBaHMOHCﬁCTBHG IIOCTOAHHBIX MAaIrHHUTOB.
. MOI[CJ'H/IpOBaHI/Ie HCBO3MOXXHOCTH pa3gCICHHU ITOJOCOB MaromuTa.

[E
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17. MoienupoBaHye MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18. OnbIT DpcTeaa.

19. MarauTHoE 1oJje ToKa. DJIEeKTPOMAarHur.

20. /leficTBre MAarHUTHOTO TOJI HAa TPOBOJIHUK C TOKOM.

21. DIEKTPOJIBUTaTENIb MOCTOSHHOTO TOKA.

22. UccnenoBaHue SIBJICHUS SJEKTPOMArHUTHOW UHAYKIUU.

23. OnbiTel Dapanes.

24.3aBUCUMOCTb HaNpaBJICHUs] HWHIYKIIMOHHOTO TOKa OT YCIOBUW €ro
BO3HUKHOBEHHUSI.

25. DIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1. OmpITl TO HAOMIOACHUIO DJJICKTPHU3AIMU TeJl MHAYKIHEH U Tpu
CONPUKOCHOBEHUH.

2. HccrnenoBanne JEUCTBUSL JJIEKTPUYECKOTO TMOJISI HA MPOBOJHUKH H

TUBJIEKTPUKHU.

COopka u npoBepka paboThI IEKTPUIECKOMN IIEMU MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHune u peryinpoBaHie HAPSHKEHUS.

S e

CONPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.
7. OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIIEKTPUYECKOTO

HccnenmoBanue 3aBUCHMOCTH CHIIBI TOKA, HIYIIETO 4Yepe3 pPEe3UCTOp, OT

COIIPOTUBJICHUA IMPOBOAHHMKA OT €TI0 IWHBI, INIOIMAAW ITOIICPCHYHOI'O

CEUYEeHMS U MaTepuaa.

8. IIpoBepka mpaBuia CIOXKEHUS HANPSHKEHUW TMPU  TOCIEI0BATEILHOM

COEMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia Iyl CUJIbl TOKA IPU IAPAIUIEIBHOM COCIUHEHUU

PE3UCTOPOB.
10. OnpenesneHne padoThI AIEKTPUYECKOTO TOKA, UAYILETO Yepe3 Pe3UCTop.

11. OnpeniesiecHMe MOIIHOCTH  JJICKTPUYECKOTO TOKa, BBIJASIAEMON Ha

pe3ucrTope.

12. UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYILETO YEPE3 JaMIIOUKY, OT
HaIpsHKEHUS Ha HEW.

13. Onpenenenne KII/[ HarpeBarens.

14. MccnenoBanne MarHUTHOTO B3aMMOJEUCTBHSI IIOCTOSIHHBIX MArHUTOB.

15. U3yyeHne MarHUTHOrO MOJIA IIOCTOSHHBIX MAarHUTOB IIPU KX
O0OBEIMHEHUH U Pa3JICIICHUN.

16. MccenoBanue NEMCTBUSA DJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIKY.



17. OnbITEL, JI€MOHCTPUPYIOIIME 3aBHUCHUMOCTh CHJIBI  B3aUMOJEHCTBHUS
KaTyIIKd C TOKOM M MarHuTa OT CHJIbl TOKa W HAIpPAaBJICHUs TOKa B
KaTyIIKe.

18. I3yueHune AeiCTBUS MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue 1 n3y4eHue padoThl JJIEKTPOABUTATEIS.

20. 3mepenue KII/ a5ekTpoaBUTaTeNnbHOM YCTAHOBKH.

21. OnbITEI TIO MCCIENOBAHUIO SIBJIEHUSA SJIEKTPOMAarHUTHOW HHIYKIIHH:
UCCJICIOBAHNE W3MEHCHHUW 3HAYCHUS W HAIPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3nen 8. MexaHnuyeckue siBJIeHHS.

Mexanuueckoe aBwkeHHe. MarepuanpHag Touyka. (Cucrema OTcCUeTa.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBUKEHUS. PaBHOMEpHOE NPSIMOJIMHEWHOE
nerkeHue. HepaBHomepHoe npsiMonuHenHoe aBvkeHUE. CpenHsss 1 MITHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiMHEWHOe JBHkeHHe. (CBoOOmHOE
nagenue. OnsITel ['amuies.

PaBHOMepHOE BUKEHUE O OKpykHOCTH. [lepuoa u yactora oOpaiieHusl.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

IlepssIii 3ak0oH HetoToHa. BTopoi 3akon Herotona. Tpernii 3akon HeroToHa.
[TpuHIMD Cynepro3nLnun CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: Cujla TPEHUSI CKOJIbKEHUS, CUla
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOkpyr Connna. IlepBas kocmuueckas CKOPOCT.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue MaTepualibHOM TOYKH. AOCOMIOTHO TBEpaoe Teno. PaBHOBecue
TBEPOTO TEJIa C 3aKPEIJICHHOM OChI0 BpalleHus:. MoMeHT cuiibl. LIeHTp TsoKecTH.

Nmnynsc tena. M3Menenne mmiynbsca. Mmyabc cuiibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass paboTa W MOIIHOCTh. PaboTa cun TsKecTH, YHNPYrocTH,
TpeHusi. CBs3b 3HEprUM U padoThl. [loTeHIMaNbHAs SHEPTUA TeNa, TOJAHATOrO Hajl
ITOBEPXHOCTHIO 3eMJIM. [loTeHIManbHas SJHEPrus CxKAToU NpyKuHbl. KuHeTnueckas
sHeprusi. Teopema O KMHETUYECKOW SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOM
DHEPIUH.

Jemoncmpayuu.

1. HaGmroneHne MexaHMUeCKOTo ABMKEHUS Tela OTHOCUTEIBHO PAa3HBIX TET

OTCUETA.
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8.
9.

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

CpaBHeHHe MyTel U TPACKTOPUN JBUKEHUSI OJHOTO U TOTO K€ Tela
OTHOCHUTEJILHO Pa3HBIX TEJI OTCUCTA.

N3MepeHne CKOPOCTH U YCKOPEHUS NPSIMOJIUHENHOTO JIBUKCHHS.
HccnenoBanne Mpu3HAKOB PABHOYCKOPEHHOTO JBHXKEHUS.

HaOmronenue aBuKeHUsI Tela Mo OKPY>KHOCTH.

HaOmronenre MexaHuueCcKuX SBJICHUH, TPOUCXOIAIINX B CHCTEME OTCUETA
«Tenexxka» Tpu €€ PpPaBHOMEPHOM UM  YCKOPEHHOM JIBUXKEHUU
OTHOCHUTENFHO KabuHeTa (GU3HKH.

3aBUCUMOCTh YCKOPEHMS TeJla OT MACChI TeJa U JECUCTBYIOIIEH HAa HETO
CHJIBL.

HabGmronenne paBeHcTBa CHIT MPU B3aUMOJICHCTBUU TEJl.

N3MeHeHne Beca Tena mpu YCKOPEHHOM JIBUKEHHH.

[lepemaya uMITyabca Mpy B3aNMOJCUCTBUM TE.

[IpeoOpazoBaHus SHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHue UMITYJIbCA MMPU HEYIIPYTOM B3aUMOICUCTBUM.

CoxpaHeHre UMIyJbca Mpu a0COTIOTHO YIPYTrOM B3aUMOIECHCTBUM.
HaOnroienre peakTHBHOTO ABUYKEHUS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPHU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUM NIPU ABMXKEHUH TeJa MO/ I€MCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoncTpynpoBanue TpakTa [jisi pa3roHa W JalbHEWIIEro paBHOMEPHOTO
JBIKCHUS IIAPUKA UITU TEIEKKH.

Ornpenenenue cpeaHell CKOPOCTH CKOJIBKEHHUSI Opycka WA JBUXKCHUS
[IapyKa Mo HaKJIOHHOW IJIOCKOCTH.

OnpeneneHue yCKOpEHHsI Tela MPU PABHOYCKOPEHHOM JABHMKEHHH IO
HAKJIOHHOM IIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH TMyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JIBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TIPU PABHOYCKOPEHHOM JIBIDKCHHH 0e3
Ha4YaJbHOM CKOPOCTU MYTH OTHOCSATCA KaK psAJl HEUYCTHBIX YHCEIN, TO
COOTBETCTBYIOIINE TPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHUS OT  CHJIBI
HOPMAaJILHOTO JIABJICHHUSI.

Omnpenencaue kKodphUIMeHTa TPEHUS CKOJIbKCHHS.

Ornpenenenue KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CUJIBI TPEHUSI MMPU PABHOMEPHOM JIBH)KCHUU Teja
10 TOPU3OHTAIBHOM IMOBEPXHOCTH.



10. Onpenenenne pabOThl CHJIBI YIOPYrOCTH TMpPH TOIBEME Tpy3a C
UCIIO0JIb30BaHUEM HETOJIBHYKHOTO U TIOABHUYKHOTO OJIOKOB.

11. I3ydyeHue 3aK0Ha COXPAHEHUS] SHEPTUH.

Pa3nen 9. Mexanuueckue KojeO0aHUS M BOJIHBI.

KonebarenbHoe npmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOaHUI: TEpUOI,
4acToTa, aMIUIUTY1a. MateMaTu4ecKuil U NMpyKUHHBIN MasiTHUKU. [IpeBparieHue
SHEPIrUM NPU KOJIeOATEIHLHOM ABUKECHUM.

3aryxatonue — koneOanus.  BwiHYXaeHHBbIe — KoneOanuws.  Pe3onamnc.
Mexannueckue BoaHbl. (CBoOWCTBA MeEXaHWYeCKMX BOJIH. [IpoposibHble U
MONEpEYHbIE BOJHBI. J[TMHA BOJHBI M CKOPOCTh €€ PaclpOCTPAHEHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM TEJ€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKoCTh 3Byka M BbicoTa TOHAa. OTpaxeHue 3Byka. MH(ppa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenue xkoneOaHUM T IO JEUCTBUEM CHUIBI TSXKECTH U CUJIBI
YIPYTOCTH.

HabGnronenue kosnebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

HabGnronenue BRIHYXIEHHBIX KOJIEOAHHUIM U pe30HaHCca.

Pacnpoctpanenue npo10IbHBIX 1 MOMIEPEYHBIX BOJIH (HAa MOCIIH).

Ha0mronerre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pE30OHAHC.

Jlabopamopnuie pabomel u onvimol.

1. OmpenenieHHEe YacTOThl M TMEpUojJa KoJieOaHMM MaTeMaTU4eCcKoro
MasITHUKA.
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2. OrmpeneneHue 4aCTOThI U EpUOAA KOJIEOAHUN PYKMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH Tepro/ia KojaeOaHu MOJBEIIEHHOTO K HUTH
rpy3a OT AJIMHbI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH MEpUOAA KOJIEOaHUHN NPYKUHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH MepHoa KojieOaHHi rpy3a, OABEIICHHOTO K
HUTH, OT MaCCHI Ipy3a.

6. OnbITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  Iepuoja  KoJjeOaHMid
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U KECTKOCTU IPYKUHBI.

7. U3mepenue yckopeHusi CBOOOIHOTO MaICHUSI.

Pa3znes 10. D1eKTPOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMAarHuTHble  BOJMHBL.  CBONCTBa

AIEKTPOMArHuTHbIX BOJH. lllkana snekTpoMarHuWTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.



DnexkTpomMarauTHas npupojaa ceera. CKopocTs cBeTa. BonHOBBIE cBOKCTBA
CBETA.

Jlemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BoJiHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomuel u onvimol.

1. V3ydyeHne CBOWCTB AJCKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWIBHOTO

tenedoHa.

Pa3zpnes 11. CBeToBbBIE ABJICHUS.

JlyueBass  mogmenb  ceera.  Mcrounuku — cBera.  [IpsmonuueiHoe
pacnpoctpanenue ceera. 3atMenust ConHua u JIynel. Otpaxenne ceta. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpesnomieHus cBeta. [lomHoe BHyTpeHHEE
OTpakeHHe cBeTa. lcmonap30BaHUME TIOJIHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm myweit B JnmH3e. Onruueckas cucrema (oroamnmapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucteMa. bIu3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. Omnbitel Hbptorona. CroskeHue
CIEKTPAJIbHBIX LBETOB. J{Hcnepcus ceera.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAaHEHUE CBETA.

OTpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.

[IpenomiieHue cBera.

Ontuveckui CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XO0J ny4yer B pacCEUBAIOIIEH JTUH3E.

[Toryuenue n300pakxeHuii ¢ TOMOIIBIO JIUH3.

[Tpunun aevictBus oToanmnapara, MUKpOCKOIA U TEJIECKOIIA.

10. Moaensb riasza.

11. PaznoskeHue 6e10ro cBeTa B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa mpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. UccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHUSI CBETOBOIO JIyda OT yrIJia
naJieHus.

2. M3yueHue xapakTepUCTUK U300paKEHUS MIpeAMETa B INIOCKOM 3epKaje.
Hccnenoanne 3aBUCMMOCTH yTJIa MPEJTOMIIEHUS CBETOBOTO JIy4a OT yria
NaJCHUS Ha TPAHULIE «BO3AYX—CTEKIIO».
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[Tomy4yeHune n300pakeHU ¢ TOMOIIIBIO COOMPAOIICH JTUH3HI.

5. Omnpenenenune GOKYCHOTO pacCTOSTHUS U ONITUYECKOW CUJIbI COOMPAIOIIEH
JIMH3BI.

6. OmbBITHI O Pa3JI0KEHUIO OEJIOTO CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUATHUIO LBETA IPEAMETOB IPU UX HAOJIOJIEHUN YEPE3
[[BETOBbIE (PUIIBTPHI.

Pa3znea 12. KBanroBble iBJI€eHUS.

Oneitel Pe3epdopna m mnanerapHas mMozaeinb aromMa. Moxens aroma bopa.
HcnyckaHue 1 NMorioeHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PamnoaktuBHOCTh. Anb(a-, 6eTa- U ramMma-u3nydeHuss. CTpoeHue aTOMHOTO
anpa. HykionHas wmogens atomMHoro sapa. HW3ortombl. PaamoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEp.

SnepHble peakuuu. 3aKOHbI COXpPAHEHHUS 3apSAIOBOTO M MAacCOBOI'O YHCEIL.
OHeprus CBsA3UM aTOMHBIX sAnep. CBsA3p Maccel M dHepruu. Peakuum cuHTE3a U
nenenus saep. crounnku s3eprun CosHIa U 3BE3 1.

Anepnas sHepreruka. JeMCTBUS paguOaKTHUBHBIX HW3IYYECHHM HA IKUBbBIC
OpraHU3MBbl.

JHemoncmpayuu.

CrieKTpbl U3ITyYEHHUS U MTOTJIOIICHHMSL.

CrekTpsl pa3IM4yHbIX Ta30B.

CnekTp BoAopoa.

HaGmronenue TpexoB B kamepe BuiibcoHa.

PaGoTa cuéTunka HOHU3UPYIOMINX U3ITyYCHHM.

Peructpanus nznmydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJLYKTOB.

R T o

Jlabopamopnwie pabomul u onvimol.

1. HaGmroneHue CIUTONTHBIX M JIMHEWUYATHIX CIIEKTPOB U3TyUCHUS.

2. HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUN YACTHUIIHI 10 TOPMO3ZHOMY

nytu (1o gororpadusim).

3. M3Mmepenue pagnoakTuBHOTO (POHA.

IToBTOpPHUTENIHLHO-00001AIOIIIUIA MOYJIb.

[ToBTOpHTENTHEHO--0000MIAIOIINN MOYJTH TIPEAHA3HAYEH JJISI CHCTEMaTH3allun
U 0000mIeHUsT MPEIMETHOTO  COJAEp)KaHUsS M ONbITa  JEATEIbHOCTH,
MPUOOPETEHHOTO MPU M3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKEe JUIS TMOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy T0 (u3uKe s 00ydaromuxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeaAMET.

[Tpu m3ydeHUU JAaHHOTO MOIYJISI PEATM3YIOTCS U CUCTEMATU3HPYIOTCS BUIBI
JEATEILHOCTH, HA OCHOBE KOTOPBIX 00ECTICUMBACTCS JOCTIKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, GopMupyercs
€CTECTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOCHUE HAYYHBIX METO/I0B UCCIIEOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKH, OBIAJCHHUE YMEHUSMU OOBACHATH (PU3UUECKHUE
SABJICHUS, NPUMEHSSA IIOJyYEHHbIC 3HAHWA, pelarbh 3aJayd, B TOM YHCIIE
Ka4EeCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.
[IpyHUIMIIMATBEHO AEATEIIBHOCTHBIA XapaKTep JaHHOIO pasfesa peaau3yercs
32 CYCT TOro, 4YTO OOy4YarolIMecs BBIMOJIHSIIOT 3aJlaHusd, B KOTOPBIX UM
IIpeIaraeTcs:
Ha OCHOBE IIOJIyYEHHBIX 3HAHUN pacro3HaBaTb M HAYyYHO OOBACHATH
busnyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METO/bI HCCIIEIOBAHUS (PU3UUYECKUX SBIICHU, B TOM
YycIie IS IPOBEPKU THIIOTE3 U MOJIYYEHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HanOOJiee Ba)XXHBIX JIOCTH)KEHHI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, TPAKTUUECKOTO UCIOJIB30BAHUS PA3JINYHBIX HCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILCHHS M COXPAHECHMS BCEX M3BECTHBIX BHUJIOB
DHEPI'UHU.



2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMDBI
HOoO ®U3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30BAHUA

N3ydenne pu3mku Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHHUs HAIMPABIICHO

Ha JIOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare usyuenus Gu3MKU Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyyaromierocs OyayT copMUpOBaHbI CIEAYIOUIUME JTUYHOCTHBIE PE3YJIbTATHI B
YaCTHU:

1) naTpMoTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3rUecKol HAyKU;

— IIEHHOCTHOE OTHOIIIEHUE K JJOCTUKEHUSIM POCCUNUCKUX YUCHBIX--(DU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

— TOTOBHOCThH K aKTMBHOMY y4YacCTHIO B OOCYKJI€HUU OOIECTBEHHO 3HAYHUMBIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C MPAKTUYECKUM TIPUMEHEHUEM
JOCTKEHUM (PU3UKH;

— OCO3HaHUE BAXXHOCTH MOPAIbHO--3TUYECKUX NPUHIMUIIOB B JACSATEIbHOCTU
YYEHOTI0;

3) 3CTETHYECKOT0 BOCIIUTAHMS

— BOCHPHUSATHUE ICTETUYECKUX KauecTB (PU3UUYECKOM HAyKU: €¢ TapMOHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3UYECKOW HAYKHM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJOTMM, BAXKHEUILEN COCTaBIISIOLICH
KYJbTYPBI;

— pa3BUTHE HAY4YHOW JHO003HATEIHLHOCTH, WHTEpPEca K HCCIIEI0BATEIhCKON
NeATEIIbHOCTH;

5) dopvupoBaHus  KYJbTYPbI  30pPOBbSI W  IMOLMOHAJBLHOIO
0/1aronoJIy4us:

— OCO3HaHHWE IIeHHOCTH Oe30macHoro oOpa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMPABWI OE30MacHOTO TIOBEJCHUS Ha
TpPaHCIIOPTE, HAa JOpOrax, C JJIEKTPUUECKUM M TEIUIOBHIM 00OpYy/IOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

— c(hopmMupoBaHHOCTh HaBbIKa peQIieKCUU, NpPU3HAHUE CBOEro IpaBa Ha
OIIMOKY M TAaKOI'0 K€ MpaBa y APyroro 4YeJI0BEKa;

6) TPy10BOI0 BOCIIMTAHMS



— aKTUBHOE y4YacTH€ B PEIICHHM MPaKTUYECKUX 3a/ay (B pamMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3allii, TOpoJia, Kpas) TEXHOJOTHUECKON U
COIMAIBHON HAIPaBJICHHOCTH, TPEOYIOMMX B TOM YHCIE U (PU3MIECKUX
3HaHUM;

— UHTEPEC K MPAKTUYECKOMY U3yUEHUIO Mpodeccuii, CBSI3aHHBIX ¢ (PUBHKOM;

7) IKOJIOTH4€CKOTr0 BOCIIMTAHUSA:

— OpHUEHTallMsl Ha NpUMEHEHUE (PU3MYECKUX 3HAHUW JUIsl pEICHHs 3a7ad B
0o0JIaCTH OKpY’KaloIIeW cpenbl, TUIAaHUPOBAHMUSI TOCTYIKOB U OLEHKH UX
BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPeIbl;

— OCO3HaHHE TJO00ATBLHOTO XapakTepa SKOJIOTHYECKUX MpoOJeM U MyTed HX
pelieHus;

8) aganTanuum K M3MEHAINIUMCH YCJIOBUSIM COLUAJBLHOW M NPHPOTHOI
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUU TMIPU BBHINOJHEHUU HUCCIEAOBAaHUN U
POEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OIBITY WU 3HAHUSIM
IPYTUX;

— TIOBBIIICHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4YEPE3 MNPAKTUYECKYIO
NeATEIIbHOCTD;

— OTpeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIIE€ (POPMYIUPOBATH
WJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NYECKUX O0OBEKTaX U SIBJICHUSX;

— OCOo3HaHHue Ae(UIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH B 00J1aCTH
bu3uKY;

— IUJIJAHUPOBAHHME CBOETO pPa3BUTUS B MPUOOPETEHUU HOBBIX (PUBHMYECKUX
3HAHUM;

— CTpEeMJICHHE aHAJIU3UPOBATH U BBISIBIISITH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHHM;

— OIIEHKa CBOMX JEUCTBHM C YYETOM BIMSHHMS HAa OKPYXKAIOLIYIO CpELdy,
BO3MOJKHBIX TJIO0AJTBHBIX TTOCJIECICTBUH.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTe OCBOEHMsS TporpaMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO

oO1ero o6pa3zoBanus y oOy4aroierocs: 0yayT copMupoBaHbl MeTanpeaMeTHbIE
pe3yJabTaThl, BKIFOYAIOIINE TT03HABATEIbLHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBHS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Yy4eOHBIC  JCHCTBHUS,  PETYJIATUBHBIC
YHUBEpCaAIbHBIC YIeOHBIC ICUCTBUS.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



ba3oBnle JJornueckue AeiicTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(ssBNIEHUI);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALIUU, OCHOBAHUS JIJIS
0000IIIEHUS U CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MTPOTUBOPEYMS B pacCCMaTpPUBAEMbIX (paKTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSAIINXCS K (PU3UUECKUM SIBICHUSIM;
BBISIBIIATh TIPUYMHHO--CJICACTBEHHBIC CBSI3W TPH H3YYCHHH (PU3UUECKHUX
SIBJICHMI U MPOIIECCOB, JIeJaTh BHIBOJBI C UCIOJIb30BAHUEM JETYKTUBHBIX
U MHJIYKTUBHBIX YMO3AKIIIOUEHHM, BBIIBUTATh THIOTE3bl O B3aHMMOCBS3SIX
(U3UYECKUX BEJINYHH;

CaMOCTOATENIbHO BBIOMpPAaTh CIOCOO pelieHud ydeOHOM (usmyeckon
3a7a4un (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO C YUETOM CAMOCTOATEIHHO BBIICTICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

MCITIOJIB30BATh BOIPOCHI KaK HCCIIEAOBATEIbCKUI HHCTPYMEHT IIO3HAHUS;
MPOBOJUTH MO CAMOCTOSITENBHO COCTABICHHOMY IIJIAHY OMBIT, HECIOKHBIN
(U3MYECKUI SKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UYECKOIrO
SIBJICHUSI,

OLICHMBAaTh HAa NPHUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3ysibTaTaM
IPOBEJCHHOIO HAOJIIO/IEHUS, OIIbITA, UCCIIEA0BAHNUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nunopmanmueii:

MPUMEHSATh Pa3INIHBIC METOJbI, HHCTPYMEHTBI M 3aIIPOCHI TIPH TOWCKE U
orOope wHGOPMAIIMM WM NAaHHBIX C YYETOM MPEAJIOKEHHOW ydeOHOU
(bU3UYeCKOM 3a7a9H;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATH WH(OpMAIHIO
Pa3IMYHBIX BUIOB U GOPM TIPEIACTABICHHSI,

CaMOCTOSATENIbHO  BBIOMpATh ONTUMAJIBHYIO (OpPMYy  TpEACTaBICHUS
uHQOpMaAIMU W WUTFOCTPUPOBATh pelIaeMble 3aJaddl  HECIOKHBIMU
cXeMaMH, lrarpaMMaMH, HHOM rpaduKoi U UX KOMOMHAIMSAMU.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBHSA:

B XOJIe OOCYXXJEHHUsI Yy4yeOHOro Marepuana, pe3yJibTaToB J1abopaTOpPHBIX
paboT U MPOEKTOB 33J]aBaTh BOMPOCHI IO CYIIECTBY 00CYkKIaeMOM TeMbI U



BBICKA3bIBAaTh HJI€W, HAIIEJICHHBIE HA pEIICHHE 3aJaydl U TOJJep>KaHue
OJ1arokenaTeIbHOCTH OOIICHNUS;

COTIOCTaBIISAITh CBOM CYXICHUS C CYXICHUSMU JPYTUX YYaCTHHUKOB
Janora, oOOHapyKMBaTh Pa3IU4HUE U CXOACTBO MO3HIINIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJUYHO MPEJICTABISATh PE3yIbTaThl BBITIOJHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIEeIOBAHUS, IPOCKTA);

NOHMMATh W HCHOJb30BaTh  IMpPEUMYIIECTBA  KOMaHIHOM U
WHIUBUIYAIbHOM paboThl MpU PEIICHUH KOHKPETHOM (Qu3anyeckon
pobIeMBl;

NPUHUMATh IEJIM COBMECTHOM JEATEIHHOCTH, OPTAaHU30BBIBATH JICUCTBUS
Mo €¢ JOCTWXKEHMIO: pacClpeleNiiTh POJu, OOCYXIaTh MPOILECChl U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIHOIEH;
BBITIOJIHATH CBOIO YacTh PabOThI, JOCTUrasi Ka4€CTBEHHOTO pe3yjbTaTa 1o
CBOEMY HAMpPABICHUIO M KOOPAWMHHUPYS CBOU JEHCTBUA C JPYTUMU
YJIEeHaMH KOMaH/Ibl;

OIICHWBATh KAa4E€CTBO CBOETO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENEHO C(HOPMYTHPOBAHHBIM yUYACTHUKAMHU B3aUMOICHCTBUA.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX W YUCOHBIX CHUTYAIUSAX, TPEOYIOMNX
TUTSL penieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOSATEIILHO COCTABJIATEH aJITOPUTM PEIICHHs (PU3UICCKON 3aauul UITH
IUTaHAa WCCIEOBAHUS C YYETOM HUMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH IIpeIlaracMbIe BAPUAHTHI PEIICHHUIA;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA UHTEJLJIEKT:

JIaBaTh a/ICKBATHYIO OLICHKY CUTYAIIMH U MPEJIarath MjiaH €€ U3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEHOCTHUKEHHS]) Pe3yJIbTaTOB
NeSITEIbHOCTH, JaBaTh OLEHKY NPUOOPETECHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B AESATENBHOCTH (B TOM YHCII€ B XOJ BBINOJTHEHUS
(Gu3MYEeCKOro UCCIENOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYyallUid, YCTAHOBJICHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJIbTaTa LEJIN U YCIOBUSAM,;



CTaBUTh €05 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WU JUCKYCCUH
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY IPYyroro;
npuU3HaBaTh CBOC MPABO Ha OLIMOKY MPU pelIeHUH (PU3NUECKHUX 3a7a4 Wil
B YTBEPKJICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

INPEAMETHBIE PE3YJIBTATDBI

K xon1y oOyuenus B 7 KJjiacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONb30BaTh  TMOHATHS:  (QU3MYECKHME W XUMHUYECKHE  SIBJICHHUS,
HAO0IeHNE, AKCIIEPUMEHT, MOJENb, TUIOTe3a, CAUHHIBI (PU3NISCKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BEIECTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXAaHWYECKOE JBI)KEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEWHOE), TPAECKTOPHs, PaBHOAECHUCTBYIOIIAS
cuna, aedopmanus  (ympyras,  IUlacTUYecKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

pasnuuath sBiIeHUS (Iud@dy3us, TEIIOBOE IBUKEHHE YaCTHI] BEILECTBA,
paBHOMEpPHOE  JIBIJKEHUE, HEPAaBHOMEPHOE  JBIKEHHE, HHEpLus,
B3aMMOJICUCTBUE TEJI, PABHOBECHE TBEPIBIX TEJI C 3aKPEIJICHHOM OChIO
BpallleHus1, Iepeava JaBJICHUs TBEPABIMU TEIAMHU, KUAKOCTIMHU W Ta3aMH,
atMoc(epHOe [aBlieHWE, TUIABaHWE TeJ, NPEBPAIICHUS MEXaHUYECKOU
SHEpPruM) MO OMUCAHUIO UX XapaKTEPHBIX CBOICTB M Ha OCHOBE OINBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBICHUE;

pacmo3HaBaTh MPOSBICHHE MW3YYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpY)XKalIlleM MHpe, B TOM uucie (PU3NYECKHe SBICHUS B TMPHUPOJC:
IpPUMEPHI ABMXKCHUS C PA3TUYHBIMH CKOPOCTSMHU B JKMBOW M HEXHBOU
npupojie, ACUCTBHE CHUJIbl TPEHHs B NPHUPOJIE U TEXHHUKE, BIHSHUE
aTMoc(epHOro JTaBJICHUsS Ha >KMBOW OpraHU3M, IUIaBaHHE pbIO, pblYaru B
TeJIe YeJIOBEKa, MPU STOM MEPEBOJUTH MPAKTUUECKYIO 33a/1auy B y4eOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHU;
OTMCHIBaTh M3yYEHHBIC CBOMCTBA TNl U (U3MUYECKUE SBIICHHUS, UCIIOIb3YS
¢duznyeckue BeIMUrHbI (Macca, 00bEeM, MIOTHOCTH BEIIECTBA, BPEMsl, Iy Th,
CKOpPOCTb, CPEIHSSI CKOPOCTh, CHJIa YNPYTrOCTH, CHJIa TSKECTH, BEC Tena,
cuiga  TpeHus, JAaBjieHue  (TBEpAOro  Tema, OKUAKOCTH,  Tasza),
BBITAJIKMBAIOIIAS CHUJIa, MEXaHWYecKas padoTa, MOIIHOCTb, IJICYO CHIIBI,
MOMEHT CHJbBI, KOI(PPHUIMEHT TOJIE3HOTO JACWCTBHS MEXaHH3MOB,
KUHETHYECKass W TMOTEHIMalbHAsg SHEPIus), MpPU OMHCAHUMU MPAaBUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICI  HCHOJB3YEMBIX  BEIUYMH, HUX
0003Ha4Y€HUs U €IUHULBI (PU3NYECKUX BEJUYMH, HAXOAUTh (POPMYIIbI,



CBSI3BIBAIOIIME JAaHHYIO (PU3WYECKYIO BEJIMUMHY C APYTUMHU BETUYMHAMH,
CTPOUTbH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepU30BaTh CBOMCTBA Ted, (U3WYECKUE SBICHUS U TMPOIIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOM MpsiMoit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBUJIO paBHOBECHs pbluara (Oy0ka),
«30JI0TO€ IIPAaBUJIO» MEXAHMKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, NpU HSTOM JlaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa H
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalluii NPAKTUKO-OPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJICJCTBEHHbBIE CBSA3H, CTPOUTHh OOBSICHEHHE U3 12
JIOTUYECKUX IIaroB ¢ ONOpoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PM3HUECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

pemath pacycTHble 3agayu B 1-2 JACHCTBHS, WCHOJIb3yS 3aKOHBI WU
(GopMyIibl, CBsI3bIBAIOLIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHallM3a
YCIIOBUS 33Jaui 3allUChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3NUECKUE
BEIMYMHBI B (OPMYJIbl M NPOBOAWTH PACUEThl, HAXOAHUTH CIPABOYHBIC
JaHHbIE, HEOOXOMMBIE JJIA PEIEHUs 3a/]a4, OEHUBATHh PEATUCTUYHOCTD
NOJy4EHHOU (PU3NUECKON BETMUNHBI;

pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIH
($u3NYECKUX METOAOB, B OIMCAHUH MCCIIEI0BAaHNUS BBIICATH IPOBEPSEMOE
npeanojoxkenue  (rumoresy),  pa3iuyatb W MHTEPHPETUPOBATH
MOJIYYEHHBIA pe3yNbTaT, HAXOAUTh OIIMOKM B XOAE ONbITA, J€NaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

OPOBOANUTH OMBITBI 1O HAOMIOAEHUIO (PU3NYECKUX SBJICHUN WIH
buznyecKux CBOWCTB TEJL: dbopmyIupoBaTh MIPOBEPSIEMBIE
MPEANOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000pYA0BaHUS,
3aMKChIBATH X0/ ONBITA U (POPMYIIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSIMbIE HM3MEPEHUS PACCTOSHMS, BPEMEHH, MAacChl Tela,
o0beMa, CHJIBI M TEMIEpaTypbl C HCHOJb30BaHUEM aHAJOIOBBIX U
nUu(ppOBBIX MNPUOOPOB, 3aNMUCHIBATH IOKAa3aHUsA NPUOOPOB C YUCTOM
3aJlaHHOM aOCOJIIOTHOM MOrPEIIHOCTH U3MEPEHUI;

IPOBOANTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BEIUYUHBI OT
JIpPYrol € HCHOJIb30BAHMEM MPAMBIX HW3MEPEHUN (3aBUCUMOCTH IMYTH
PaBHOMEPHO JBMXKYLIErocs Tela OT BPEMEHW JIBW)KEHHSI Teia, CHUJIbI
TPEHUsI CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEH Ten
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIIAU COIPUKOCHOBEHUS T, CUJIbI
YyIOPYrocTH OT YJUIMHEHUs INPY>KUHBI, BBHITAIKUBAIOIIEH CHUJIBI OT 00bEMa
NOTPYKEHHON YacTH TeJa ¥ OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCHMOCTH



OT IUIOTHOCTHU Tela, OT IIIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBUM paBHOBECHS pblyara M OJIOKOB), y4acTBOBATh B
IUIAHUPOBAaHUM  y4e€OHOrOo MCCIEAOBaHUsA, coOUpaThb YCTaHOBKY U
BBINOJIHATh W3MEPEHUs, CIeaysl MNPEAJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3yabTaThl MOTYYCHHONW 3aBUCHUMOCTH (DU3MUECKUX BEIUYUH B BUJC
NPEJIOKEHHBIX Ta0nMIl U TpadUKOB, JeNaTh BBIBOJBI MO pe3yjbTaTaM
UCCIIEJOBaHMSI;

IPOBOJUTH KOCBEHHBIE H3MEPEHUS (PU3UYECKMX BEIMYUH (IJIOTHOCTH
BELIECTBA JKUJIKOCTHM M TBEPAOTO TeNa, CHJIA TPEHUS CKOJIBKECHHUS,
JaBJICHHE  BO3/AyXa, BBITAJIKWBAIONIAs  CHJa, JICWCTBYIOHIas  Ha
NOTPY’KCHHOE B KUAKOCTh TeJO, KOIP(QUUHUEHT IMOJIE3HOTO JCUCTBHS
IPOCTBIX MEXaHWU3MOB), CIEAysd MPEAJOKEHHOW WHCTPYKLIUU: TPH
BBINIOJIHEHUH H3MEpPEHUIl coOMpaTh SKCHEPUMEHTANbHYIO YCTaHOBKY H
BBIUUCIIATh 3HAUEHNE UCKOMOW BEJIMUMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH U paboTe C 1ad0paTOpHbIM
000opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOIIUECS COCYybl, OapomeTp,
phIyar, NOJABUKHBIM U HEMOABUKHBIN OJIOK, HAKJIIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh MPUHIUMBl JEUCTBUS U3YYEHHBIX NpUOOpPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmNHUcaHusA (B TOM YHUCIE:
MOJIIUITHAKY, yCTPOWCTBO BOAOIMPOBOAA, THUIAPABIMYECKUN  Ipecc,
MaHOMETp, BEICOTOMEP, IOPITHEBON HACOC, aApEOMETP), UCTIOIB3YsI 3HAHUS
O CBOMCTBaxX (PpU3NUYECKUX SIBJICHHUN M HEOOXOIUMble (DU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHGOPMALMIO O  MpHUMEpax)
MPAKTHYECKOTO HCIMOJB30BaHUs (DU3MUECKHX 3HAHUKW B TOBCEIHEBHOU
XKU3HU I obecrieueHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMH U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3/0pPOBbS U COOJIIOACHHUS
HOPM KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIEeH Cpefie;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HHpopMauuu B HHTepHere B
COOTBETCTBHH C 33JaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIITNXCS
3HaHUA W TYTEM CpaBHEHHs] Pa3IUYHBIX HMCTOYHUKOB  BBIICISTH
uHpOpPMAIIMIO, KOTOpas SBISIETCS HPOTUBOPEUMBOW MM MOXET OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUHN YUYE€OHBIX 3a/laHUi HAYYHO--TIOMYJIIPHYIO
auTepatypy  (u3mdeckoro - coiepXKaHus, CIPAaBOYHBIE MaTEepHAIbI,
pecypcsl cetu MIHTepHET, BiaeTh NpUeMaMu KOHCIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;



CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaLUU (PU3NUECKOTO COAEpkKAHMSI, B TOM
yycie MyOJUYHO JeNaTh KpaTKHE COOOLIEHUs O pe3ysibTaTaX MpPOEKTOB
WIM Y4YeOHBIX MCCIEAOBAaHUM, HpPU H3TOM TIPaMOTHO HCIIOJIb30BAThH
U3YYCHHBI TOHATUWHBIN anmapaT Kypca (U3HKH, COMPOBOXKAATH
BBICTYIUIEHUE ITPE3CHTALUEH;

IPU BBINOJHEHUU YYEOHBIX IMPOEKTOB M HCCIECAOBAHUN pPACHPEIEIATh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C TOCTaBICHHBIMU 3a/a4aMH,
CIICIUTH 34 BBIIOJIHEHWEM IUIaHa JCUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATEIBHOCTb  IPYyHINbl,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xoH1y oOyuenus B 8 kJj1acce npeIMeTHbIE Pe3yJIbTaTbl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCITIOJI30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSHUS BEIIECTBA, KPUCTALIMYECKUE U
amop(HbIC TeJa, HACBHILEHHBIH U HEHACHIIICHHBI Map, BIIAXHOCTb
BO3/lyXa, TEeMIEparypa, BHYTPEHHSSI SHEpPrus, TEIJIOBOW JBUTAaTellb,
AIIEMEHTAPHBIN JJIEKTPUYECKHUM 3apsijl, SJIEKTPUUECKOE MOJE, MPOBOAHUKU
Y AUDJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE T10JIE;
pasznnyaTh SIBICHUS (TEIJIOBOE PACIIMPEHUE M CXKAaTHE, TEIUlolepenaya,
TEIJIOBOE PAaBHOBECHE, CMAUMBaHUE, KAlMJULIPHBIE SIBJICHUS, UCHApEHHE,
KOHJIEHCAlMsl, IUIABJIEHUE, KpHUCTaUIM3auusa (OTBEpAEBAaHUE), KHUIIEHHE,
Terionepeada (TerIonNpPOBOHOCTb, KOHBEKIUS, U3ITy4YEHHE),
IIEKTPU3aLUs TEJ, B3AMMOJEHCTBHUE 3apsA0B, JEHUCTBHS 3JIEKTPUUYECKOTO
TOKa, KOpPOTKOE€ 3aMBIKAHHME, B3aWMOJICHCTBHE MArHUTOB, JACHCTBUE
MAarHUTHOTO TOJsl HA TPOBOJHUK C TOKOM, BJIEKTPOMAarHUTHAs MHAYKIIHS)
N0 ONHCAHUID HX XapaKTEpPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh TPOSIBJICHHE HM3YyUYEHHBIX (PU3UYECKUX SBICHUHA B
OKpY’XXalollleM MHpE, B TOM uHucjie (PU3UUYECKUE SIBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE U KalWUISIPHBIE SBJICHHUS B MPUPOJE,
KpUCTAJUIBI B Tpupoxae, usinydeHue CoJiHLA, 3aMep3aHue BOIOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHETa, JJIEKTPUUYECKUE
SBJIEHUSI B aTMoc(epe, 3JIEKTPUUECTBO KUBBIX OpPraHM3MOB, MAarHUTHOE
nosie 3eMiM, Japeld MooCcCOB, poilb MAarHUTHOIO MOJS JJIs JKM3HU Ha
3emuie, OJIIPHOE CUSIHUE, TIPU ATOM NEPEBOAUTH MPAKTUUYECKYIO 3a]a4y B
y4eOHYI0, BBIACNSTh CYLIECTBEHHbIE CBOMCTBA (IMIPU3HAKH) (PU3MUECKHUX
SIBIICHUI;



OMKCHIBATh U3YUYCHHBIC CBOMCTBA TEN M (PU3MUCCKHUE SBIICHUS, UCTIOJIB3YSI
dbu3nyeckue BeNTMYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPIHsl, KOJIMYECTBO
TEIUIOThI, YAEIbHAsA TEIUIOEMKOCTh BEIIECTBAa, YJEJIbHAs TEILIOTA
IUIaBJICHUS, yJeNbHAsg TemIoTa MapooOpa3oBaHusl, YIAEJIbHas TEIJIoTa
CropaHusi TOIUIMBA, KO3(PQPUIMEHT TOJE3HOTO JEWUCTBUS TETUIOBOM
MalllUHbl, OTHOCUTEIbHASI BIAXKHOCTb BO3/lyXa, AJICKTPUUYECKUU 3apsij,
cuja TOKa, DJIEKTPUYECKOE HAIPSIKEHHE, COMPOTUBICHUE MPOBOIHUKA,
yAeIbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa W MOUIHOCTb
ANEKTPUYECKOTO TOKa), TMpPU ONHCAHWKW NPaBUWIBHO  TPAKTOBATH
(bU3UYECKU CMBICT HCIIOJIB3yEMBIX BEJIIMYWH, 00O3HAYCHHS W €IUHUIIBI
bU3MYECKUX BEJIWYUH, HaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
GU3MYECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYUHAMH, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS U MPOIECCHI,
UCIIOJIb3Ys OCHOBHBIE TOJIOKEHHUSI MOJIEKYJSIPHO--KUHETUYECKOW TEOPHUH
CTPOCHHS BEIIECTBA, MPUHIMI CYNEPHO3ULIUM T0JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa /i yyacTKa LENH, 3aKOH
Jxoynsa—JleHna, 3akOH COXpaHEHWS JHEPTHHM, IpPU OSTOM JaBaTh
CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKCHIBATH €0 MaTEMaTHYECKOE
BBIPAXKEHUE;

OOBSICHATh (PU3MYECKHUE MPOLIECChl M CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUUECKUX
IaroB ¢ omnopoil Ha 1—2 W3y4YEHHBIX CBOWCTBA (DU3WYECKUX SIBIICHU,
bu3NMYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuiaTh pacyeTHbIC 3aJauyd B 2—3 JCWUCTBHUS, HCIOIB3YS 3aKOHBl U
dbopMmyIibl, CBS3BIBAIONINE (PU3MYECKHUE BEJIWYMHBI: HA OCHOBE aHaIM3a
YCJIOBUSL 3a/laud 3alHMChIBATh KPATKOE YCJIOBHE, BBISBISTH HEIOCTATOK
JAHHBIX JIJI1  PEIICHHs] 3aJadd, BbIOMpATh 3aKOHBI U (OPMYJIBI,
HEOOXOJMMBIC MJIsi €€ PEIICHHs, MPOBOJIUTH pPacueThl U CpPABHUBATH
MOJTy4Ye€HHOE 3HaYeHUe (PU3NUECKON BETUYMHBI C U3BECTHBIMU TAHHBIMU;
pacro3HaBath MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPU TMOMOIIHU
(bU3MYECKUX METOJ0B, HCIIONB3Ysl OMHCAaHUE WCCIIECIOBAHUSA, BBIJCISThH
MpPOBEPSIEMOE  MPEIOJIOKEHHE, OLEHUBATh MPABWIBHOCTh MOPSIAKA
MIPOBEJICHUS UCCIIEIOBAHUS, JE1aTh BEIBOIBI;

MPOBOAUTL OMBITHI IO HAOMIOJCHUIO (DU3UYECKUX SBJICHUM WU
(bU3nYECKUX CBOMCTB TeJ (KamWJUISIpHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0beMa, TeMIEPATypbl, CKOPOCTU MPOIECCa OCTHIBAHUS U
HarpeBaHus MPU U3YUYCHUH OT IIBE€TAa M3JIydarouen (IOorIonaroiei)



NOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOABI OT TEMIIEPATYPhl KUJIKOCTH U
IIOIIaAM €€ TIOBEPXHOCTH, DJIEKTPU3alusi Tl U B3aUMOJCHCTBHE
AIIEKTPUYECKUX 3apsAA0B, B3aUMOJICHCTBHE IOCTOSHHBIX MAarHMTOB,
BU3yalM3alsl MarHUTHBIX IIOJI€Hl TMOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHMTHOTO TOJIsi Ha MPOBOJHHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHMTa,
CBOMCTBA DJIEKTPOJBUTATENSI TOCTOSHHOTO TOKa): (HOpMyIHpOBaTh
IpOBEpsiEMbIE NPEATIONOKEHHS], COOUPATh YCTAHOBKY M3 IMPENJIOKEHHOTO
000py10BaHus, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBO/IBI;
BBIIIOJIHATh  MpPSIMbIE  WM3MEPEHUS  TEMIEpPaTypbl, OTHOCUTEIIbHOM
BJIQKHOCTH BO3]lyXa, CHUJIbl TOKAa, HAIPSDKEHUS C HCIOJIb30BAHUEM
aHAJIOrOBBIX NPHOOPOB M JNAaTYMKOB (PU3UUYECKUX BEIMYHMH, CPAaBHUBATH
pe3yJbTaThl U3BMEPEHUH € YU4ETOM 3aJJaHHON a0COTIOTHOM MOTPEUTHOCTH;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTU OAHOU (PM3HUECKOI BETMUMHBI OT
Opyrol ¢  UCHOJb30BAaHUEM NPSIMBIX HU3MEPEHUN  (3aBUCHMOCTD
CONPOTHUBJIEHUSI IPOBOJHMKA OT €ro JUIMHBL, IUIOMAAU IOINEPEYHOIOo
CEUEHHMS U YACIBHOIO CONMPOTUBJIEHUS BEIIECTBA POBOJHUKA, CUIIbI TOKA,
UAYIIEro 4Yepe3 MPOBOAHUK, OT HANpSOKEHUS Ha  MPOBOJHUKE,
UCCJIEIOBAHUE IOCJIECAOBATENIBHOTO W IMAPAJUIEIBHOTO  COEOUHEHUM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOMPATh YCTAaHOBKY H
BBINOJIHATh WM3MEpPEHUs, Cieaysl MPEeAJIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJ€ TaOiull U rpaduKoB,
JienaTh BBIBOJIbI MO PE3YJIbTaTaM MCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEIUYMH (yAelibHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHBJIICHHE NPOBOJHUKA, paboTra U
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHUPOBaTh W3MEPEHHs, COOUpAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, ClIelysl MPEII0KEHHON MHCTPYKLUHUH, U
BBIYKCIIATH 3HAUEHHE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKK 0€30MaCHOCTH P paboTe ¢ 1abopaTopHbIM
000opy10BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JACHCTBHS HW3YYEHHBIX MNPHOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HMX ONHUCaHHus (B TOM YHCIE:
CUCTEMa OTOIUICHUSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIepMerp,
BOJIbTMETP, CUCTUMK DJIEKTPUYECKOM SHEPIHM, HJIEKTPOOCBETUTENbHBIC
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), DIEKTPHUUECKUE
PENOXPAHUTEIH, HIEKTPOMATHUT, JJIEKTPOABUTATEND IIOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMSI O CBOMCTBAaX (DM3MUECKUX SIBICHUN M HEOOXOIUMBIE
bu3nueckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTblE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHBIE
npuOOpBI 10 CXEMaM M CXEMaTUYHBIM PUCYHKaM (KUAKOCTHBIH



TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JBUTATEIh BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUYECKUX
Hernen ¢ mociaeoBaTeNIbHbIM U NapaJlIeIbHBIM COCIMHEHUEM DJIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUYECKUX 1IETICH;
OPUBOAUTH  TNPUMEPHl  (HAaXoAWTh  HH(OpMALMIO O  MpUMepax)
MPAKTUYECKOTO MCIOIb30BaHUs (U3MYECKUX 3HAHUW B TOBCEIHEBHOMN
KU3HH JJIs oOecTieueHnsi 6€30MacHOCTH MPU OOpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHSI 370POBbS W COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYHIECTBJIATh MOUCK HWHGOpMaIMK (HU3UYECKOTO COACpKaHUA B
NuTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUW U IYTEM CpPaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHWKOB  BBIJCIATH  MHGOPMAIMIO, KOTOpas
SIBJISICTCSI IPOTUBOPEUYNBOI MM MOXKET OBITh HEAOCTOBEPHO;
WCITOJIB30BATh MPHU BBITIOJHEHUN YICOHBIX 3aJaHUN HAYIHO--TTOMYJISIPHYIO
JUTEPATYpy  (PU3MUECKOrOo  COJEpKaHUs, CIPABOYHbIC MAaTepHUabl,
pecypcbl cetu MHTEpHET, BiIaeTh MpUEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi UHGOPMAIIMU U3 OJTHOM 3HAKOBOU CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIE MHCHbMEHHBIC W KpPAaTKHE YCTHBIC COOOIICHUS,
0000mas uHOOPMAIMI0O U3 HECKOJBKUX HCTOYHHKOB (PU3MUECKOTO
cCollepKaHWsi, B TOM 4YHCIE TNYOJUYHO TMPEACTABISTH PE3yJIbTaThI
MPOCKTHOM WJIM HMCCIIEIOBATEIHCKON JIEITEIbHOCTH, MPU ITOM T'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBbI TOHATUHHBIA amnmapar Kypca (U3HKH,
COMPOBOXKIATh BBHICTYTUICHHUE MTPE3CHTAIINCH;

IpU  BBHITIOJHEHWHW YYEOHBIX TPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
MPOIIECCOB paclpeNesTh OOS3aHHOCTH B TPYINE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJICAUTH 32 BBITIOJHEHUEM IIJIaHA JICUCTBUM U
KOPPEKTUPOBATh €r0, aJCKBAaTHO OIICHWBATh COOCTBCHHBIM BKJA] B
NeATEeTLHOCTD TPYIIHI, BEICTPAaUBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBIE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoniy oOyueHusi B 9 ki1acce rmpeMeTHbIE pe3ysibTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaAIOIIUXCS YMEHHIA:

UCIIOJIB30BaTh TOHSATHUS: CHUCTEMa OTCUeTa, MaTepuayibHash TOYKa,
TPaeKTOpHUsI, OTHOCUTEIBLHOCTh MEXAaHWYECKOTO IBMKEHUS, Achopmarus
(ympyrasi, miacTh4yeckas), TPEHHE, IEHTPOCTPEMUTEILHOE YCKOPEHHUE,
HEBECOMOCTh U TEPErpy3KH, IIEHTP TSHKECTH, aOCOIIOTHO TBEPAOE TEIo,
IEHTP TSHKECTH TBEPMOTO TeJla, PaBHOBECUE, MEXaHMYECKUE KOJeOaHus U
BOJIHBI, 3BYK, MH(pPa3ByK M yJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
1IKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaIbHO30PKOCTD,



CHEKTpPbl UCIYCKAaHUS U TOTJIONICHHUs, anb(a-, 0eTa- 1 raMMa-u3IydeHus,
U30TOIIBI, SI/ICPHAS DHEPrETHKA;

pa3nuuaTth SBICHUS (PaBHOMEPHOE M HEpPaBHOMEPHOE NPSIMOIMHEWHOE
JBUKCHHE, PaBHOYCKOPEHHOE TMPSMOJMHEWHOE BIKEHUE, CBOOOJHOE
najieHue Tej, pAaBHOMEPHOE JBMXKEHHE 10 OKPY>KHOCTH, B3aUMOJCHCTBUE
TE€J, PEaKTUBHOE JIBIKEHUE, KOoJieOaTeIbHOE ABW)KEHHE (3aTyxarolue U
BBIHYKJIEHHbIE KOJeOaHUsI), PpE30HAHC, BOJIHOBOE JBUYKEHHUE, OTPAKEHUE
3ByKa, NPSMOJIMHEWMHOE pacIpOCTPAaHEHUE, OTPAKEHHUE WU MPEIOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, PAa3I0KEeHHE OEJI0ro CBeTa B
CHEKTp M CJOXXEHHUE CHEKTpaJIbHBIX I[BETOB, JIUCIIEPCUSI CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BOZHMKHOBEHHUE JIMHEHYATOrO CIEKTpa
U3ITy4YEHUS ) TI0 OMMCAHHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE,

pacmo3HaBaTh MOPOSBICHHE W3YYCHHBIX (PU3MYECKUX SBICHUNA B
OKpy’XawIleM Mupe (B TOM uyucie (U3NYECKUE SBICHHUS B IPUPOJE:
IPUIIUBBI U OTJIUBBI, IBHKEHUE M1aHeT COJTHEYHON CUCTEMBI, PpEaKTUBHOE
JIBUKCHHE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHaMH, 3XO0, IBE€Ta Tell,
ONTUYECKUE SIBICHUSA B MPHUPOJAE, OMOJIOrMUECKOe AEHCTBHE BHIMMOTO,
yIbTPapUOJETOBOIO M PEHTIEHOBCKOIO M3JIY4YEHHH, €CTECTBEHHBIH
paZMOaKTUBHBIN (OH, KOCMHUYECKHE JIyud, PaJUOAKTHUBHOE H3IyYeHUE
OPUPOIHBIX MHHEPAIOB, [EHCTBHME pPAJAMOAKTUBHBIX H3IyYCHUNA Ha
OpraHu3M 4YeJIOBeKa), MPH ATOM TMEPEBOAWTH MPAKTHUECKYIO 3a7a4y B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3MUECKHX
SIBIICHUI;

OTKCHIBaTh M3yYEHHBIC CBOMCTBA TN U (U3NUYECKUE SBICHHUS, UCIIONb3YS
dusznyeckue BENTWYHMHBI (CpeqHSi WU MTHOBEHHas CKOPOCTh Tela Mpu
HEPaBHOMEPHOM JIBIKEHUH, YCKOpPEHHE, TEepeMelIeHHe, MyTh, YIioBas
CKOpOCTb, CHJIa TPEHHUA, CUJIa YIPYTOCTH, CHJIa TSXKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJeHMs, BEC Tejla, HUMITYJbC Tela, HMITYJIbC CHIIBI,
MEXaHW4YeCcKas paboTa M MOIIHOCTh, MOTEHIMAJbHAs JSHEPrUs Tena,
MOJTHATOTO HaJ MOBEPXHOCTHIO 3E€MIIM, MOTCHIMATbHAS JHEPIHs CHKATOU
OpYXKUHBI, KHUHETWYECKash SHEprus, IMOJIHAs MEeXaHUYecKas »Heprus,
NEPUOJ U YacTOTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEJIOMIICHUS CpPElbl), IPU OMUCAHUU
NPAaBWJILHO TPAKTOBATh (U3MUECKUN CMBICT HCHOJIB3YEMBIX BEIWYHH,
0003HAaYEHUs W €AUHMIBI (PU3MYECKUX BEJIWYUH, HAXOAUTH (DOPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIMUMHY C JPYTMMH BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;



XapaKTepu30BaTh CBOMCTBA TeJl, (PU3WYECKUE SBICHUS U MPOIECCHI,
UCIOJIb3YSl 3aKOH COXPAaHEHUS JHEPIHM, 3aKOH BCEMHUPHOIO TATOTEHUS,
IOPUHLMII CYNEpPHO3ULUN CWJI, HIPUHLUI OTHOCUTENbHOCTH [anunes,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHHs MMITYJbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MAaCCOBOTO UMCEN
IpU SACPHBIX PEaKIUsiX, IPU ITOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTHUECKOE BbIPAKEHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl M CBOICTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyal[iil MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTh OOBsICHEHHE U3 2-3
JIOTUYECKUX IIaroB ¢ ONOpPOl Ha 2—3 M3YYEHHBIX CBOMCTBA (PM3HMUECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemarb pacueTHele 3ajayd  (ONHUparolIuMecs Ha CHCTeMy U3 2-3
YpaBHEHHUI), UCTIONb3Ys 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKHE
BEJIMYMHBI: Ha OCHOBE aHajiu3a YCJIOBUSA 3a/ladyd 3allMChIBaTh KpPaTKOE
YCIIOBHE, BBISBIIATH HEIOCTAIOLIUE WIM U30BITOUYHBIE JaHHbIEC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JJISl PELIEHUs], MPOBOJUTH PACUCTHI U
OLICHUBAaTh PEAJIUCTUYHOCTh IOJYYEHHOTO 3HA4YeHHUA (PU3NUYECKOU
BEJIMYMHBI,

pacno3HaBaTb NpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(GU3MYECKUX METOJOB, MCHOJb3Yysl ONMUCAHUE HCCIENOBAHUS, BBIICIATH
NPOBEPSIEMOE MPEANOJIOKEHHE, OIEHUBATh MPaBUIBHOCTh IOPSAKA
IIPOBEICHHUSI  UCCJENOBAHMS, JEJIaTb  BBIBOJBI, HHTEPHPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U OIIBITOB,;

IPOBOJIUTH OMBITHI 1O HAOMIOACHHIO (U3UYECKUX SIBICHUM WU
(bu3MUecKuX CBOMCTB Tea (M3ydyeHHE BTOpPOro 3akoHa HprloToHa, 3akoHa
COXpaHEHUs] PHEPIruu, 3aBUCUMOCTH NEPHOJa KOJEOAHUM MNpPYyKUHHOTO
MasTHHKA OT MaccChl Ipy3a M >KECTKOCTH IPY>KMHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJieOaHUM, IPSIMOJIMHEMHOE pacpoCTpaHEeHHE CBETa,
pasyiokeHre Oeroro CBeTa B CHEKTP, U3yUYEHHE CBOMCTB M300pa’KEHHUS B
IJIOCKOM 3€pKajie W CBOMCTB HM300pa)ke€HUs MpeaMera B coOuparoiei
JUH3€e, HAOJMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3Iy4YEHUSs):
CaMOCTOSITENILHO ~ COOMpaTh YCTAaHOBKY U3 HM30BITOUHOrO Habopa
o0OpyllOBaHUS, ONHMCHIBaTh XOJA ONbITAa U €ro  pe3yJbTaThl,
bopMyIMpOBaTh BBIBOJIHI;

MPOBOJUTH MPU HEOOXOJIUMOCTH CEPUI0 MPSMBIX U3MEPEHUM, ONpeAeIiss
CpeqHee 3HAa4YeHHE W3MEpSIeMON BeIMYMHBI ((POKYCHOE paccTOsHHE
cobuparomeit JUH3bI), OOOCHOBBIBaTH BBIOOpP CHoOCO0a H3MEPEHUs
(M3MepUTeNbHOTO PHOOpa);



OPOBOANTH HCCIEAOBAHME 3aBUCUMOCTEH (U3MUECKHX BEIUYMH C
UCIIOJIb30BaHUEM NPSAMBIX HM3MEPEHUN (3aBUCHMOCTb IIYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIB)KEHUH 0€3 HayalbHON CKOPOCTH, NEPUOAA
KoJe0aHUN MaTeMaTU4EeCKOro MasiTHUKA OT JJUHBl HUTH, 3aBUCHUMOCTH
yrja OTpa)K€HUs CBETa OT yIJIa MaJeHUs U yIJla MPEJOMIIEHHS OT yria
NajJieHus): IUIAHUPOBATh HCCJIEAOBAHUE, CaMOCTOSITEIIBHO COOUpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysibTaThl IOJYYEHHOM 3aBHCHUMOCTH
(¢u3nyecKuX BEJIMYMH B BUJIE TAaOMUI U TpadUKOB, AENaTh BBIBOJBI IO
pe3yNbTaTaM HCCIIEIOBAHUS;

IPOBOJNTH KOCBEHHBbIE H3MEpPEHUs (U3MUECKUX BEIMYUH (CpeaHsis
CKOPOCTb M YCKOPEHHE Teja TPU PABHOYCKOPEHHOM JBUKCHUM,
YCKOpEHHE CBOOOIAHOTO MAaJEHHUS, KECTKOCTb MPYKUHBI, KO3(PPHUIMEHT
TPEHUSI CKOJIbKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, 4acTOTa M
nepuoJl KoJeOaHWi MaTeMaTH4eCKOro ¢ MPY>KMHHOTO MAasiTHUKOB,
ONTUYecKass Ccuia coOuparoleld JHMH3bL, PATUOAKTUBHBIA  (HOH):
IUIAHUPOBAaTh HM3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY HU
BBITIOJHATh U3MEPEHUS, CIENysl MPEAT0KEHHOW MHCTPYKIIUH, BBIUYUCIATH
3HAYEHHE BEJIMYHMHBI U aHAJIU3UPOBATH MMOITYUYEHHBIE PE3YNIbTATHI C YUYETOM
3a/IaHHON NTOTPELTHOCTH U3MEPEHHI;

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH TIPH paboTe C J1ab0paTopHbIM
00opy1I0BaHUEM;

pazinyaTh OCHOBHBIE NPU3HAKM M3YYECHHBIX (PU3MYECKUX MOJEIICH:
MaTepuaibHas TOYKA, a0COJIIOTHO TBEPJOE TEJO, TOYEHHBIM HCTOYHHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIMUNBI JACWCTBUS HW3YYCHHBIX MPHOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa HMX ONucaHud (B TOM 4YHUCIE:
CIOUAOMETP, NATYMKU TIOJIOKEHMSI, PACCTOSHHMS U YCKOpPEHHUS, PpAKETa,
9XOJIOT, OYKH, TMepHuckor, (¢oToanmapar, OINTHYECKHE CBETOBOJBI,
CHEKTPOCKOMN, JO3UMETP, Kamepa BuiabCoHa), HMCHOJB3YysS 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH W  HEOOXOIUMbIC (PU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMAaTHYHbIE PUCYHKH H3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMUECKHUX MPOLIECCOB
OpU PEIICHUH Y4eOHO--TIPAKTUUYECKUX 3a/]ay, ONTHYECKHE CXEMBI IS
NOCTPOCHUS N300paKeHM B IJIOCKOM 3epKajie U COOMparoLieil JIMH3e;
OPUBOAUTH  MpPUMEpPHl  (HAXOIUTh  MH(OpMALUMIO O  NpHUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUs (PU3MUECKUX 3HAHUKW B IOBCEIHEBHOU
XKU3HU JJi oOecriedeHnst 0€30MacHOCTH MpU oOpalieHuu ¢ npudopaMu u



TEXHUYECKUMH YCTPOMCTBAMH, COXpAaHEHHs 3J0POBbsi U COONIOACHUS
HOPM 3KOJIOTUYECKOT0 TIOBEJICHUS B OKPYKAOLIEN CPELE;

OCYIIECTBIATh TOHUCK HHPopManuu (U3MUECKOTO COJEp)KaHUs B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYS IOUCKOBBINA 3aMpoc, HAXOAUTh
MyTH OINpPEACIICHUs IOCTOBEPHOCTU MOJYyYEeHHOW MHPOpPMAIIMK HA OCHOBE
MMEIOIIMXCS 3HAHUM U JOTOJHUTEIIbHBIX UCTOYHUKOB;

MCITIOJIb30BATh MPHU BHITIOJHEHUU YUYEOHBIX 33JJaHUN HAYyYHO--TIOMYJISIPHYIO
JAUTEepaTypy  (QHU3MYECKOrOo  COAEp>KaHUS, CIPaBOYHBIC MaTEpUalbl,
pecypchl cetu MHTEepHET, BlaJeTh NPUEMaMHU KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC NUCHbMEHHBIE U YCTHBIE COOOILEHUS HA OCHOBE
uH(pOpMAIMU W3 HECKOJbKUX MCTOYHUKOB (PU3UYECKOIO COJEp KaHMS,
yOJMYHO MPEJICTABIATh PE3YyAbTaThl IPOESKTHOW HIIA MCCIIEIOBATENbCKON
NEeATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJNb30BaTh  HM3yYEHHBIN
NOHSATUUHBIN anmapar u3ydaeMmoro pasjena (U3MKU U COIMPOBOXKIATH
BBICTYIUICHHE TIpE3€HTaluell C y4eTOM OCOOEHHOCTEH ayAuTOpuH
CBEPCTHUKOB.



3. TEMATHUYECKOE INIAHUPOBAHHUE C YKABAHUEM KOJTUYECTBA AKAAEMHUYECKHX YACOB, OTBOJAUMBIX HA
OCBOEHME KAKJTOM TEMbI, 1 BO3MOXHOCTbDb UCITOJIb30BAHMUA 110 9TOU TEME 20P 1 1IOP, KOTOPBIE
ABJAIOTCA YYEBHO-METOAUYECKUMU MATEPUAJIAMU

7 KIIACC

n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpaMmbl

KoauuecTBO 4acoB

Bcer
0 e padoThl

KonTpoabHbI

IIpakTuyecku
e padoThI

DJIEeKTPOHHbIE
(uudpossbie)
oOpa3oBaTesibHbIE

pecypchl

CnHCOK UTOT0BBIX
IIAHUPYEMBIX
pPe3yJbTaTOB €
YKa3aHHEM JTaIoB
uX (popMuUpOBaAHUS

Crnoco0 oneHKn
HTOrOBbLIX
TLUIAHUPYEMBbIX
pe3yJbTaToB

Pa3

nena 1. @usuka u e¢ poJib

B MO3HAHHUU OKPYKAalOIIEro Mupa

1.1

®u3uka - HayKa o
pupoae

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

4

UCIIOJIb30BaTh
HOHSITHS:
busnveckue u
XHMHUYECKHE
SIBJICHUS,
HaOI0IcHUE,
HKCIEPUMEHT,
MO/IeJIb, TUTIOTE3A,
CIIUHUIIBI
(bU3UIECKUX
BEJIMYMH, aTOM,
MOJIEKYJIa,
arperaTHbIe
COCTOSIHUS BEILIECTBA
(TBEpHOE, )KUIKOE,
ra3zoo0pasHoe),
MEXaHUYeCKOe
JIBIDKCHUE
(paBHOMEpHOE,
HEpaBHOMEPHOE,
IPSIMOJIMHENHOE),
TPaeKTOpHs,

YcrHblil onpoc



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

paBHOJCHCTBYIOIIAS
cuia, nedopmarus
(ynpyrasi,
MJIacTUYecKas),
HEBECOMOCTH,
cooOmraronuecs
COCY/IbI

1.2

dusznueckue
BEJINYNHBI

bu6mmorexa [IOK
https://m.edsoo.ru/7f41619

4

pasnuyaTh SIBJICHUS
(mbdysus,
TEIJIOBOE JIBMOKEHUE
YacTHI] BEIIECTBA,
paBHOMEpHOE
JIBI)KEHHE,
HEpPaBHOMEPHOE
JIBIDKEHUE, UHEPITHUS,
B3aUMOJICVCTBHE
TeJ, paBHOBECHE
TBEPABIX TEN C
3aKPEIUICHHON OCBIO
BpalleHus, nepeaayda
JTABJICHUS TBEPABIMU
TeJIaMu,
KUIKOCTSIMH U
razamu,
aTMocdepHoe
JlaBJieHUe, TIIaBaHNe
TeJ, MPEeBpaIEHUs
MEXaHUYECKOU
SHEPTHH ) 110
OMMCAHUIO UX
XapaKTEePHBIX
CBOMCTB 1 Ha OCHOBE

YerHbI onpoc,
NpaKTU4YecKast
pabora



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

OIILITOB,
JIEMOHCTPHUPYIOIIHX
JlaHHOE (PU3HYECKOe
SIBJICHUE

1.3

EcrecTBeHHOHay4HBI
1 METOJ O3HAHUS

bu6mmoreka [JOK
https://m.edso0.ru/7f41619

4

pacrno3HaBaTh
MPOsIBIICHUE
M3Y4YEHHBIX
bu3HYeCKUX
SIBJICHUY B
OKpY>KaloIleM MHpe,
B TOM YHCJIE
buznveckue
SIBIICHUS B TIPUPO/IE:
MIPUMEPHI TBUKCHHS
C pa3IMYHBIMU
CKOPOCTSIMH B
JKUBOW M HEXKHUBOU
MIPUPOJE, NEUCTBUE
CUJIBI TPEHUS B
MIPUPOJIE U TEXHHUKE,
BIIUSIHUE
aTMOC(epHOro
HaBJIEHUS HA YKUBOU
OpraHu3M, MJIaBaHHUE
pBIO, ppIUaru B Teje
YeJoBeKa, MPU 3TOM
MepEBOANTH
MPaKTUYECKYIO
3a/1auy B y4eOHYIO,
BBIJIETISTh
CYILECTBEHHbIE
CBONCTBA

IInceMeHHBIN
ompoc,
MpaKTUYeCcKas
paborta



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

(mpu3HAKH)

bu3HYeCKuX
SIBJIEHU
Hroro no pazneny 6
Pa3nen 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOCHHH BellleCTBA
ONMUCHIBATh VYcrHblil onpoc

2.1

Crtpoenue BemecTna

bu6mmorexa [IOK
https://m.edsoo.ru/7f41619

4

U3Yy4YEHHBIE CBOMCTBA
Ten u pu3IecKkue
SIBJICHUS, UCTIOJb3YSI
buznvecKue
BEJIMYMHBI (Macca,
00BEM, INIOTHOCTD
BELIECTBA, BpeMs,
yTh, CKOPOCTb,
CpEeIHssl CKOPOCTb,
CHJIa yIIPYTOCTH,
CHJIa TSIKECTHU, BEC
Teja, CUia TPeHHs,
JaBJieHue (TBEPAOTO
Tena, KHUAKOCTH,
rasza),
BBITAJTKHBAFOIIIAS
CHJIa, MeXaHu4ecKas
paboTa, MOIIHOCTb,
IJIEYO CUJIbI, MOMEHT
cIIbl, K03 punreHT
MOJE3HOT0 JIEUCTBUS
MEXaHHU3MOB,
KMHETHYecKas U
MOTEHIIUATbHAS
SHEprus), Npu



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

OITMCaHHUU
MIPAaBUIILHO
TPaKTOBATh
(bu3HYECKUN CMBICTT
HCTIOJIb3yEeMBIX
BEJIMYUH, UX
0003HAYEHUS U
eIMHUIIBI
(bU3UIECKUX
BEJIMYMH, HAXOJIUTh
bopmybl,
CBSI3BIBAIOIIHE
JTAaHHYIO
busznyecKyro
BEJIMYUHY C
JIPYTUMH
BEJIMYUHAMU,
CTPOUTH IpapuKu
M3YyYEHHBIX
3aBUCUMOCTEN
¢buznueckux
BEJIMYNH

2.2

JBrxeHue u
B3aUMOJICHCTBUE
YaCTUL] BELIECTBA

bu6mmorekxa [IOK

https://m.edso0.ru/7f41619

4

XapaKTepU30BaTh
CBOMCTBa Te,
¢buznyeckue
SIBIICHUS U
MIPOLIECCHI,
UCIIONB3YS TpaBUiia
CJIOKCHHSA CUJI
(BOOMB OTHOM
MPSIMOIA ), 3aKOH
I'yka, 3akoH

VYerHbIl onpoc,
MpaKkTU4ecKas
paborta



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

ITackains, 3aK0oH
Apxumena, mpaBHIO
paBHOBECHsI pblvara
(61oka), «30710TOC
MIPABHIIOY
MEXaHUKH, 3aKOH
COXPaHCHHUS
MEXaHUYIECKOM
SHEPTHH, TIPH ITOM
JIaBaTh CIIOBECHYIO
(bOopMyIHUPOBKY
3aKOHA U
3aIKMChIBaTh €r0
MaTeMaTHYECKOe
BBIPOKCHHE

2.3

ArperatHble
COCTOSIHUS BEIIECTBA

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

4

OTHCHIBATh
U3y4eHHBbIE CBOICTBA
Ten U GU3HUECKUE
SIBIICHHSI, UCTIONB3YS
¢buznueckue
BEJIMYMHEI (Macca,
00BEM, INIOTHOCTD
BEIIIECTBA, BpeMS,
yTh, CKOPOCTb,
CpeIHSS CKOPOCTH,
CHJIa YIPYTOCTH,
CHJIa TSDKECTH, BEC
TeJa, CUjia TPEeHUs,
JlaBJieHue (TBEPAOTO
Tena, KUIKOCTH,
rasa),
BBITAJIKMBAIOIIIAS

VYerHbI onpoc,
pelleHne
Y4eOHBIX U
HPaKTHKO-
OPHEHTHPOBAHHBI
X 3a1a4



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

CHJIa, MeXaHu4ecKas
paboTa, MOIIHOCTb,
IJIEYO CUJIbI, MOMEHT
cuiibl, K03 urmeHt
IIOJIE3HOTO ACUCTBUSA
MEXaHU3MOB,
KUHETHYECKast U
MOTEHLIUAIbHAs
SHEPTHUs ), IPH
OIMHMCAaHUU
MIPaBUIILHO
TPaKTOBAaTh
(bu3nvecKuii CMBICIT
HCTIOJIB3yEMBIX
BEJIMYUH, UX
0003HaYeHUS U
eIMHUILIBI
(bU3UIECKUX
BEJIMYMH, HAXOJIUTh
bopMyIbI,
CBSI3BIBAIOIITHE
JAHHYIO
¢du3nuecKyro
BEJIMYHUHY C
JIPYTHMH
BEIIMYMHAMH,
CTPOUTH rpapuKu
M3YYEHHBIX
3aBUCUMOCTEN
(hU3UIECKUX
BEJIMYMH




Hroro no paszneny S)

Paznen 3. /IBu:xeHHe U B3aUMOoO/ieilicTBHE TeJl

XapaKTepU30BaTh YcTHBIl onpoc,
CBOWCTBA TeTI, perreHne ya4eOHbIX
buznveckue U IIPAKTHKO-
SIBJICHUA U OPHUECHTUPOBAHHEI
POIIECCHI, X 3aiaq

WCIOJIb3Ys TPaBUIIA
CIIOKEHMST CHUIT
(BmOJIH OJTHOM
IPSIMOI), 3aKOH
I'yka, 3akoH
ITackams, 3aKkoH

bubmmorexa [IOK Apxumena, paBuiIo
MexaHunyeckoe
3.1 3 https://m.edsoo.ru/7f41619 | paBHOBecHUs pbluara
JIBHKEHHE
4 (6110Ka), «3010TOE
PaBHUIIO»

MEXaHHUKH, 3aKOH
COXpaHEHUS
MEXaHUYeCKOM
SHEPTUHU, IIPU 3TOM
JIaBaTh CIIOBECHYIO
(bopMyITHPOBKY
3aKOHA U
3aIMCHIBATh €r0

MaTeMaTHU4eCKOe
BBIPAXKEHHE
Bt OK ONHUCHIBATh YcrHblii onpoc,
nOIMoTEeKA .
Wuepuus, macca, H M3yYEHHBIC CBOMCTBA | pEIIEHHE YUEOHBIX
3.2 4 1 https://m.edsoo0.ru/7f41619
IIJIOTHOCTD 4 TEJI U (I)I/IBI/IquKI/Ie U IIPAKTHKO-

B SIBJICHMS, UCTIONB3Yys1 | OPUCHTHPOBAHHBI



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

dbuznveckue
BEJIMYMHBI (Macca,
00BEM, INIOTHOCTD
BEIIECTBA, BpEMS,
yTh, CKOPOCTb,
CpeIHsAs CKOPOCTH,
CHJIa YIPYrocTH,
CHJIa TSKECTH, BEC
Teja, CUjia TPeHHs,
JaBJieHue (TBEPAOTO
Tena, KHUAKOCTH,
rasa),
BBITAJIKHBAFOIIIAS
cHJia, MEXaHU4ecKast
paboTa, MOIIIHOCTb,
JICYO CHJTBI, MOMEHT
CHJIBl, K03 purmeHT
MOJIE3HOTO JEHUCTBUSA
MEXaHHU3MOB,
KHUHETHYecKas u
MOTCHIIMATbHAS
SHEPrus), Npu
OITMCAHUN
MIPaBHIIEHO
TPaKTOBATh
buznyecKuit CMbICT
HCIIOJTb3YEMBIX
BEJIMYHH, UX
0003HaYEHHUS U
€IMHUIIBI
(bU3UIECKUX
BEJIMYMH, HAXOJAUTh

X 3a/1a4,
MpaKTUIeCKast
pabora




hopmyIsI,
CBSI3BIBAIOIINC
JAaHHYIO
¢du3nvecKyro
BCJIMYHHY C
JIPYTUMH
BEIIMYMHAMH,
CTPOUTH TpaduKH

3.3

Cuna. Bunpr cun

14

bu6mmorexa [IOK
https://m.edsoo.ru/7f41619

4

M3Yy4YEHHBIX
3aBUCUMOCTEMN
(bu3HYECKUX
BEJINYUH
MIPOBOJIUTH VYerHbll onpoc,
KOCBEHHBIE pelieHne y4eOHbIX
U3MEPEHUS 1 IIPAKTHKO-
(1)1/131/1116CKI/IX OPHUCHTUPOBAHHEBI
BeIMYMH (MIOTHOCTE |~ S44a%
IpaKTHYECKast
BEIIIECTBA KUJIKOCTH
. pabora,
Y TBEPAOTO TeTa,
KOHTPOJIbHAs
cujia TpeHUs
pabora

CKOJIb)KEHUS,
JTaBJIC€HHE BO3yXa,
BBITAJIKMBAIOIIAs
CHJIa, IEHCTBYIOIIAS
Ha TOTPYKCHHOE B
KHUJIKOCTH Telo,

K03 dUIueHT
MOJE3HOT0 JIEWCTBUS
IIPOCTBIX
MEXaHU3MOB),
clenys
MPEJI0KEHHON



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

WHCTPYKLHUU: TIPU
BBIMIOJTHEHUH
U3MEpPEHUI
cobuparp
AKCIEPUMEHTAIbHY
10 YCTAaHOBKY H
BBIYUCIISATH 3HAYCHHE
MCKOMOW BETTMYUHBI

Hroro no pazneny 21

Pa3nen 4. laBjienue TBEPABIX TeJ, KUAKOCTEH H ra3oB

Hasnenue. Ilepenaua
JaBJIE€HUA  TBEPIBIMU
TeJIaMU, KUAKOCTAMU 1
U ra3aMu

41

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

4

COOJTFOIaTh MTpaBUiIa
TEXHUKH
0€30MacHOCTH TIPU
pabore ¢
1a060paTOpPHBIM
000pyIOBaHUEM;
YKa3bIBaTh
MIPUHITUTIBI ICHCTBHYSI
npubOpoB U
TEXHUYECKHUX
YCTPOMCTB: BECHI,
TEPMOMETD,
JIUHAMOMETD,
cooOmiaronuecs
cocyisl, 6apomerp,
pbIYar, MmoIBUXHBIN
U HEOIBWKHBIN
0JIOK, HAKJIOHHAS
TUIOCKOCTh

YerHbI onpoc,
peluieHne y4eOHbIX
U TIPAKTHUKO-
OPHUCHTUPOBAHHBI
X 33134

4.2 JaBnenue KUAKOCTH 5

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

XapaKkTepU30BaATh
MPUHIUIIBI IEUCTBUS



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

|

M3Y4YEHHBIX
puOOpPOB |
TEXHUYECKUX
YCTPOMCTB C OMOPOit
Ha UX onucaHus (B
TOM YHUCIIE:
MOALIUITHUKH,
YCTPOMCTBO
BOJIOIIPOBO/IA,
THIPaBIMYECKUN
Mpecc, MaHOMETP,
BBICOTOMED,
ITOPIIHEBON HACOC,
apeoMertp),
UCIIOJIB3YS 3HAHUS O
CBOMCTBAxX
buznyecKux
SIBJICHUH U
HEO0OXOMBIE
(buznyecKre 3aKOHBI
1 3aKOHOMEPHOCTH

4.3

ATtmochepHoe
JaBJICHUE

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

4

XapaKTepu30BaTh
MIPUHITUTIBI TEUCTBUS
M3y4YEHHBIX
npuOOpoB U
TEXHUYECKUX
YCTPOMCTB € ONIOpPOM
Ha UX OomHcaHus (B
TOM YHCIIE:
MOLIUITHUKH,
YCTPOMCTBO
BOJIOIIPOBO/IA,

VYerHbIl onpoc,
pelreHre yueOHbIX
U TIPAKTUKO-
OPHUECHTUPOBAHHEBI
X 3aj1a4,
MpaKTHYECKas
pabora,
KOHTPOJIbHAS
paborta,
nabopatopHas
pabora



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

TUIPaBINYECKUI
Mpecc, MaHOMETP,
BBICOTOMED,
IIOPIIHEBON HACOC,
apeoMertp),
UCIIOJIB3YS 3HAHUS O
CBOMCTBax
(hU3UIECKUX
SIBJICHUH U
Heo0X0oInuMBbIE
(bu3HYeCKre 3aKOHBI
1 3aKOHOMEPHOCTH

4.4

HeticTBHe KUIKOCTH
Y ra3a Ha
MOTPY>KECHHOE B HUX
TEJ0

bu6mmorexa [IOK

https://m.edso0.ru/7f41619

4

MIPUBOJIUTH IPUMEPHI
(HaXOaUTh
MHpOPMAIIHIO O
puMepax)
MIPAKTUIECKOTO
WCIIOJIb30BaAHUS
(UBUYECKUX 3HAHUN
B IIOBCEHEBHOMN
KU3HU A5
obecrniedeHus
0€30MacHOCTH MPHU
oOparieHuu ¢
npubopamu u
TEXHUYCCKUMU
YCTPOMCTBAMM,
COXPaHECHHUS
3I0pPOBbS U
COOJIIOICHUS. HOPM
HKOJIOTMYECKOTO
MOBE/ICHUS B

VYerHbll onpoc,
penieHne y4eOHBIX
¥ [IPAKTHKO-
OPHUCHTUPOBAHHEBI
X 3aj1a4,
npaKTHYeCKast
pabora,
KOHTPOJIbHAs
pabora,
naboparopHas
paborta



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

OKpYKaIOLLEH cpenie

Hroro no pazneny

21

Pa3nes 5. PaGora 1 MOIIHOCTB. JHEpr

5.1

Pabora 1 MmomHOCTE

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

4

OIHCHIBATH
U3Yy4YEHHBIE CBOMCTBA
Ten u pusndeckue
SIBIICHUSI, UCTIOJIB3YSI
dbuznvecKue
BEJIMYMHBI (Macca,
00BEM, INIOTHOCTD
BEIIECTBA, BpeMs,
yTh, CKOPOCTb,
CpeIHsIsl CKOPOCTb,
CHJIa YIPYTOCTH,
CHJIa TSKECTH, BEC
Tesa, CUia TPeHHs,
JaBJieHue (TBEPAOTO
Tena, KHUAKOCTH,
rasza),
BBITAJIKHBAOIIIAS
CHJIa, MeXaHWJIeCcKas
paboTa, MOIIHOCTb,
JIEYO CUJTBI, MOMEHT
cuiIbl, K03 urmeHt
MOJIE3HOTO JEHUCTBUSA
MEXaHHU3MOB,
KHUHETUYecKas u
MOTEHLIUAIbHAs
SHEPTHUs ), IPH
ONMCAaHUU
MIPABUIILHO

YerHbI onpoc,
peuieHne y4eOHbIX
U TIPaKTHKO-
OpPUCHTUPOBAHHBI
X 3aj1a4,
naboparopHas
paborta



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

TPaKTOBaTh
(bu3nIecKuii CMBICIT
HCIIOJIB3yEMBIX
BEJINYUH, UX
0003HaYEHNS U

€IMHUIIBI
bu3HYeCKUX
BEJIMYMH, HAXOJIUTh
bopmyIbr
bubnnoreka [JOK ONUCHIBATh YcrHblii onpoc,
5.2 [IpocThie MexaHU3MBI https://m.edso00.ru/7f41619 U3yYEHHbIE CBOWCTBA | PENICHHE YJEOHbIX
4 Tel U PU3HICCKUE 1 IIpaKTHKO-
SIBJICHHSI, UCTIONB3ys1 | OPHUCHTHPOBAHHBL
buznveckue X sajad,
mpaKTU4eCKasd
BEJIMYMHBI (Macca,
. pabora,
00BEM, IUIOTHOCTD
KOHTpOJIbHAs
B TBa, BpeMs
CIICCTBA, BpOMAL, pabora,
yTb, CKOPOCTE, n1abopaTopHast
CpEIHSS CKOPOCTb, paGota
cuJia YOpyrocTu,
CHJIa TSKECTH, BEC
bu6mmorexa [IOK
Mexanunueckas Teja, Cuja TPeHHs,
5.3 https://m.edsoo.ru/7f41619 .
SHeprus JlaBJieHue (TBEPAOTO

4

Tena, KUJIKOCTH,
rasza),
BBITAJIKHBAFOIIIAS
CHJIa, MeXaHudecKas
paboTa, MOIIIHOCTb,
TJICYO CUJTBI, MOMEHT
cuibl, KodhdurmeHT
MOJIE3HOI'O AECUCTBUA
MEXaHHU3MOB,



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

KMHETUYecKas U
MOTEHLIUAIbHAs
SHEPTHUs), IPH
OIMHCAaHUU
MIPABUIILHO
TPaKTOBATh
¢bu3nvecKuil CMBICI
UCIIOJIb3YEMBIX
BEJIMYUH, UX
0003HAYEHHUS U

€ IMHHUIIBI
(bu3HYECKUX
BEJIMYMH, HAXO/IUTh
bopMyIbI,
CBSI3BIBAIOIIUE
JAHHYIO
¢buznyeckyro
BEJIMYHHY C
JIPYTHMHA
BEITMYMHAMU,
CTPOUTH rpapuKu
W3YYEHHBIX
3aBUCUMOCTEN
buznuecKux
BEJIMYNH;
MIPOBOIUTH OIBITHI
10 HAOJIFOIEHUTO
(bU3UIECKUX
SIBJICHUH WIH
(U3HYECKUX CBOWCTB
Tes: (opMyIHUpPOBATh
poBepsieMbIe




MIPEINOJIOKEHHUS,
coOupaTh yCTaHOBKY
U3 MPEATI0KEHHOTO

obopynoBaHus,
3aIMChIBATh X011
OTIBITA K
bopmynupoBaTh
BBIBO/IBI
Hroro no pazneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68 5 12
YACOB I10 ITPO'PAMME
8 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE CnHCOK HTOTOBBIX Cnoco6 oneHkn
HaumeHnoBaHue
Ne (uu¢pposbie) IVIAHMPYEMbIX HTOIOBBIX
pa3aeioB U TeM Kourpoabnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTtejibHbIE pe3yabTaToB C IJIAHUPYEMBIX
NporpamMmmsl padoTshI padoThI
pecypcbl yKa3aHueM 3TanoB pe3yabTaToB
ux opmupoBanus
Pa3nea 1. TenyioBblie siBJIeHUS
HCIIOJIB30BATh YcrHblii onpoc,
MIOHATHUA: Macca " pelieHre yueOHbIX
pa3Mepbl MOJIEKYI, 1 IIPaKTHKO-
TEIUIOBOE ABMKeHne | OPUCHTHPOBAHHBIX
Ctpoenue u cBolicTBa Bu6muorexa [JOK aTOMOB M MoOJeKyy, | oAa%
11 7 1 nmaboparopHast
BEIIECTBA https://m.edsoo.ru/7f4181ce | arperatabie
paborta
COCTOSIHUSI
BEIIIECTBA,
KPUCTAJUTMYECKUE U
amop(HsbIe Tena,



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

HAaCKIICHHBIN U
HEHACBIIIIEHHBIN
ap, BIAXKHOCTh
BO3]1yXa,
TeMIiepaTrypa,
BHYTPEHHSIS
SHEprus, TeIUIOBOU
JIBUraTeb,
3JIEMEHTAPHBIN
AIEKTPUYECKUI
3apsn,
AIEKTPUIECKOE
1oJie, MPOBOIHUKHU U
JIARJICKTPUKH,
MMOCTOSIHHBIN
AIEKTPUYECKUM TOK,
MarHuTHOE 1oJie

1.2

TenuoBsle poLecchl

21

but6mmoreka [IOK

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

pas3iinyaThb ABJICHUS
(TernoBoe
pacupeHue u
CHKaTHe,
TEeTuIonepeiaya,
TEIUIOBOE
paBHOBECHE,
CMaYHWBaHHUE,
KaIlmnuJIJISIPHBIC
SIBIICHUS,
UCTapeHue,
KOHJICHC A,
IJIaBJICHUE,
KpUCTAITU3aUs
(oTBEepaeBaHue),



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

KHTICHHE,
Terionepeaayda
(TETIONPOBOTHOCT,
KOHBCKITHS,
U3JIy4yEHUeE),
AIEKTPHU3ALHUS TEll,
B3aHMOJCHCTBHE
3apsa0B, ACHCTBUS
AJIEKTPUYECKOTO
TOKa, KOPOTKOE
3aMbIKaHHE,
B3aHMMOJCHCTBHE
MarHuTOB, JCHCTBHUE
MarduTHOTO MHOJIS
Ha MIPOBOJIHUK C
TOKOM,
AJIEKTPOMArHUTHAS
MHAYKIHS) TIO
OIHMCAHUIO UX
XapaKTEePHBIX
CBOICTB M Ha
OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLTUX
JTaHHOE (hH3HUecKoe
SIBIICHUE

Hroro no pazneny

28

Pa3nea 2. DiekTpuyeckue u

MarHmTHbIC SABJICHUSA

2.1

DJIEKTpUYECKUe
3apsiabl. 3apsSKCHHbBIC
Tena v ux
B3aWMO/JICVICTBUE

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

OITMCEHIBATh
W3y4YECHHBIE
CBOMCTBA TEN U
¢buznveckue

YcrHblii onpoc,
peleHre y4eOHbIX
U MIPAKTHKO-
OPHEHTUPOBAaHHBIX



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

SIBJICHUS, UCTIOJIb3YS
buznveckue
BEJIMYHHBI
(Temmeparypa,
BHYTPEHHSIS
SHEprus,
KOJIMYECTBO
TEIUIOTHI, yJIeJIbHAs
TEINIOEMKOCTh
BEILIECTBA, yEIbHas
TEIUIOTAa TJIaBJICHHUS,
yJeJIbHAs TeTI0Ta
napooOpa3oBaHus,
yJeJIbHAs TeTI0Ta
CropaHusi TOTUIMBA,
KO3 ULIUEHT
IIOJIE3HOTO
JEHCTBUS TEILIOBOM
MAIIUHEI,
OTHOCHTCIbHAS
BJIQXKHOCTH BO3/1yXa,
ANEKTPUYECKUI
3aps]i, cuia ToKa,
ANEKTPUUECKOE
HaIpsKEHUe,
COMPOTHUBIIEHUE
MTPOBOJIHHKA,
YACIBHOE
CONPOTHUBJICHUE
BEIlECTBa, paboTa u
MOIITHOCTD
AJIEKTPUYECKOTO

3amad,
MIPaKTHYECKas
pabora




TOKa), TIpH
OIUCaHUU
IIPaBUIIBHO
TPaKTOBAaTh
¢bu3nvecKuil CMBICI
UCTIOJIb3yEMBIX
BEJIMYHH,
0003HaYEHUS U
eIMHULIBI
(bU3UIECKUX
BEJIMYMH, HAXOJIUTh
bopmybl,
CBSI3BIBAIOIIIHEC
JAaHHYIO
busznyecKyro
BEJIMYHUHY C
JpYyTUMH
BEJIMYMHAMH,
CTPOUTH IpapuKu

M3y4YEHHBIX
3aBUCUMOCTEN
(hU3UIECKUX
BEJINYUH
XapakTepu3oBaTh VeIl onpoc,
CBOICTBa TE, pelieHre yueOHbIX
¢buznueckue H IIPaKTHKO-
q SIBJICHUS U OPHUCHTUPOBAHHBIX
OCTOSTHHBIN bubnuotexa [JOK
2.2 . 20 i nporeccl, 3a1ad,
JJIEKTPUYECKUM TOK https://m.edsoo.ru/7f4181ce HpaKTUYeCKast
HCIIOJIb3YsI
paborta,
OCHOBHBIE
KOHTpPOJIbHAas
MOJIOKEHU S
pabora,
MOJICKYIHPHO-- nabopaTopHas



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

KMHETHYECKOMN
TEOPUU CTPOCHUS
BEIIECTBA, IPUHIIMII
CYIIEPIO3ULINU
nosie (Ha
Ka4yeCTBEHHOM
YPOBHE), 3aKOH
COXpaHEHHUs 3apsja,
3akoH OMa 11
y4dacTka Ieny,
3aKOH J[[xoyisa—
Jlen1ta, 3aKkoH
COXpPaHEHHUS
SHEPIUH, IPH 3TOM
JIaBaTh CIIOBECHYIO
(bOopMyIIHPOBKY
3aKOHa U
3aIUCBIBATh €T0
MaTeMaTHU4ecKoe
BBIpa)KEHUE,
IPUBOTUTH
pUMephl (HaXOIUTh
UH(pOPMAIIHIO O
IpUMEpPax)
MPAaKTUYECKOTO
UCTOJIb30BAHUS
(bUBUYECKUX 3HAHUN
B TIOBCETHEBHOM
JKU3HU IS
obecrieyeHus
0e30macHOCTH IpU
oOpalleHuu ¢

pabora




npudopamMu u
TEXHUYECKUMU
YCTpOICTBaMHU,
COXpaHCHHS
3JI0POBbSI U
COOJIIOICHUST HOPM
HKOJIOTUIECKOTO
MOBE/ICHUS B
OKpY’Karoleun cpee

2.3

MaruuTtHbIe SIBICHUS

1.5

bu6nuoreka [IOK

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

pacro3HaBaTthb
MPOSIBIICHUE
U3y4CHHBIX
(bU3UIECKUX
SIBJICHUW B
OKpYIKaroIieM MHpE,
B TOM YHCIIE
¢buznueckue
SIBIICHHS B TIPUPOJIE:
MIOBEPXHOCTHOE
HaTsDKEHHE U
KanMUIIPHBIE
SBJICHUSI B TIPUPO/IE,
KPHUCTAJTBI B
pUpOJIE,
n3iydenue ColHia,
3aMep3aHne
BOI0EMOB, MOPCKHE
Opu3Bl,
o0pa3oBaHHUE POCHI,
TyMaHa, HHes,
CHera,
AIIEKTPUUYECKHE

YerHbI onpoc,
peuleHne y4eOHbIX
¥ MIPAKTHKO-
OPHEHTHUPOBAHHBIX
3ajad,
MPaKTHYECKast
pabora,
naboparopHast
pabora



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

SBJICHUS B
aTmocdepe,
ANEKTPUYECTBO
JKUBBIX OPTaHU3MOB,
MarHuTHOE T0JIe
3emun, apeiid
TIOJIFOCOB, POJIb
MarHMTHOTO MO
JUTSI )KU3HU Ha
3emuie, NOJSIPHOE
CUSTHUE, IIPH 3TOM
MIEPEBOTUTH
MIPAKTUIECKYIO
3a/1auy B y4eOHYIO,
BBIJICTISITh
CYILLIECTBEHHbIE
CBONCTBA
(mpu3HaKH)
buznyecKux
SIBJICHUU

2.4

DNeKTpOMarHuTHas
WHTYKIIUS

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

OOBSICHATH
¢buznueckue
MPOLECCHl U CBOMCTBA
TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTYaIuit
MIPAKTHKO-
OpPUEHTHUPOBAHHOTO
XapakTepa: BBISABIATH
MPUYUHHO-
CIIEJICTBEHHBIE CBSI3H,
CTPOUTH OOBSCHECHHE
u3 1-2 njormveckux
aroB C OIOPOM Ha



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

1-2 M3YYEHHBIX
CBOMCTBa
buzHYeCcCKuX
SIBIICHHH,
(hM3UYECKUX 3aKOHOB
15R10

3aKOHOMEPHOCTEN;
pelmars  pacucTHbIE
3a1a4n B 2-3

JeHCTBUSA, UCIIONB3YS
3aKOHBI M (OPMYIIBI,
CBSI3BIBAIOIIHE
buznvecKue
BEJIMYMHBI: HA OCHOBE
aHaIM3a YCIIOBHS
3aJjaud  3alMChIBaTh
KpaTkoe yCJIOBHE,
BBISIBIISITH HEJIOCTATOK
JAHHBIX JUISl PEIICHUS
3ajiauy, BBIOMpATh
3aKOHBI U (POPMYJIBI,
HeoOXOoUMBbIE 115 68
peIIeHHS, IPOBOTUTH
pacueThl u
CpaBHUBATb
MOJTyYeHHOE
3HAaYCHUE
¢buznueckoi
BEJIMYMHBI c
M3BECTHBIMHU
JTaHHBIMU;
pacro3HaBaThb
mpoOJIeMbI, KOTOpbIE
MOKHO pEeIIUTh IpH




moMOIIH (HU3HIECKUX
METO/IOB, HCIIOJB3YS
OnHUcaHue
HCCJICIOBAHMS,
BBIJICTISATh
MIPOBEPSIEMOE
MIPEIOJIOKECHHE,
OILICHUBATH
MPaBUILHOCTh
MOPSIIKA TPOBEICHHS
HCCJICIOBAHMS,
JIeJIaTh BBIBOJBI,
MTPOBOJIUTH OMBITHI
10 HAOJIFOIEHUTO
(bU3UIECKUX
SIBIICHUI WJIH
(bU3UIECKUX
CBOMCTB Tel
(kanuIUIApHBIE
SIBJICHUS,
3aBUCUMOCTh
JABJICHUSI BO3/IyXa
OT ero o0beMa,
TEMITEPaTypHI,
CKOPOCTH TIpoIiecca
OCTBIBAHUS U
HarpeBaHus MpH
U3ITy4YeHUH OT IBETa
U3JIy4aroniein
(TIoTJIOIIAKOIIICH )
MTOBEPXHOCTH,
CKOPOCTH
WCITapEHUs BOJBI OT




TEeMITepaTypbl
JKHIKOCTH U
IUIOIIAgU €€
MMOBEPXHOCTH,
ANEKTPU3ALUS TN U
B3aHMMOJCHCTBHE
ANEKTPUUYECKUX
3apsJIoB,
B3aHMOJIEHCTBHE
IMOCTOSIHHBIX
MAarHuToB,
BHU3yaJId3aIus
MarHuTHBIX ITOJICH
IMOCTOSHHBIX
MarHuTOB, JCHCTBUS
MarduTHOTO MHOJIS
Ha MIPOBOJIHUK C
TOKOM, CBOMCTBA
AJIEKTPOMArHUTA,
CBOMCTBa
AIEKTPOJIBUTATEIS
MTOCTOSTHHOTO TOKQ):
dbopmynupoBaTh
MIPOBEPSIEMBIC
MIPEATIONOKECHHS,
cobupath
YCTaHOBKY U3
MPEAJI0KEHHOTO
o0opynoBaHus,
OIINCHIBATH XO]I
OIIBITA B
dbopmyaupoBaTh




BBIBObI

Wtoro mo paszneny 37
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO 68 5 145
YACOB I10 ITPOTPAMME '
9 KUIACC
Kosaun4yectBo 4yacos DJIEeKTPOHHbBIE Cnucox HTOroBbIX Cnoco0 oueHkn
HaumenoBanue
No K I (undgposbie) IVIAHMPYEMBbIX HTOIOBbIX
a31€¢JI0B U TEM OHTPOJIbHbIE aKTHYeCKHe
wn | P Bcero 6 P pﬁ oOpa3oBaTebHbIE PE€3yIBTaTOB € MJIAHUPYEMBIX
nporpaMmMbl 200THI a00ThI
porp p p pecypeb yKa3aHHeM JTAMoB UX PE3yALTATOR
¢opmupoBanus
Pa3pen 1. Mexannueckue siBJICHUA
WCTIOJIB30BaTh YcrHbIil onpoc,
IIOHATHSA: CUCTEMA peeHne yueOHbIX
OchéTa’ M TIPAKTUKO-
MaTepHagbHas TOUKa, OpUCHTHPOBAHHBIX
TPaeKTOpus, sanad,
IMpaKTUYCCKaA
OTHOCHUTEIILHOCTh
pabora,
MEXaHUYECKOTO
Mexanundeckoe KOHTPOJIbHAS
TIBUKCHHSI, 6
11 JBIO)KCHUE U 10 1 1 bubmmorexa [JOK edhopma pabora,
: hi§ Martust
CII0COOBI er0 https://m.edsoo.ru/7f41a4a6 ( p nabopaTopHast
Tipyras
ONMCaHUS yupyrasd, pabota
TIacTUYECKas ),
TpEHHUE,
LIEHTPOCTPEMHUTEIIBHOE
YCKOpEHHUE,

HEBECOMOCTD U
neperpy3Ku, EeHTP
TSHKECTH, aOCOIIOTHO



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

TBEPJIOE TEJO0, LIEHTP
TSHKECTH TBEPIOTO
TeJa, paBHOBECHE,
MEXaHUYECKUE
KOJIeOAHMS U BOJIHEI,
3BYK, HH(pa3BYK H
YIABTPA3BYK,
AJIEKTPOMArHUTHBIE
BOJIHBI, IIIKaJIa
AJIEKTPOMArHUTHBIX
BOJTH, CBET,
OJIM30PYKOCTH U
JATbHO30PKOCTh,
CIIEKTPBI UCITYCKAHHUSI
Y MOTJIoNICHNS, ajlb(da,
Oera- U ramMmma-
U3ITy4eHUS, H30TOTIHI,
siIepHast SHEpPreTuKa

1.2

BzanmopeiictBue
T

20

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

OIMCHIBATh
W3Yy4EHHbIE CBOMCTBA
TeJ ¥ (PU3HUECKUe
SIBJIICHUS, UCTIOJIb3YS
¢buznueckue
BEJIMYMHBI (CpeHss U
MTHOBEHHasl CKOPOCTh
Tena npu
HEPaBHOMEPHOM
JIBYOKEHUH,
YCKOpPEHHUE,
nepeMelieHue, MyTh,
yTJI0Basi CKOPOCTb,
CUJIa TPEHHUs, CHIIa



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

YIPYTOCTH, CHJIA
TSDKECTH, YCKOPCHUE
CBOOOTHOTO Ta/ICHUS,
BEC TeJa, UMITYJIbC
TeJa, UMITYJIbC CHJIBI,
MeXaHu4decKas pabora
U MOIIHOCTb,
NOTEHIMATbHAS
SHEprus Tela,
HOJTHATOTO HaJ|
MOBEPXHOCTBIO 3€MIIH,
NOTEHIMAIbHAS
SHEprus CKaTou
TPY>KUHBI,
KUHETHYECKasI
SHEPrHus, MOTHAS
MeXaHU4ecKas
SHEPrHus, IePUO] U
4yacToTa KoJicOaHuH,
JUTHHA BOJTHEI,
IPOMKOCTh 3ByKa U
BBICOTA TOHA,
CKOpOCTh CBETa,
nokasareJb
MIPEJIOMIIEHHUS CPEIbI),
MIPH ONUCAHHUH
MPaBHILHO
TPaKTOBATh
(bu3HUecKuil CMBICT
UCTIOJIb3YEMBIX
BCJINYMH,
0003HAYCHHUS U




€AMHUILIBI PUBNYECKUX
BEJIMYMH, HAXOJUTh
hopmyisl,
CBSI3BIBAIOIIINE
JTAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTUMU
BEJIMYMHAMU, CTPOUTH
rpaduKu U3y4eHHBIX
3aBUCUMOCTEN
(hM3HYECKUX BEIIMYUH

1.3

3aKOHEI
COXPaHEHHUS

10

bu6nuoreka [IOK

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

XapaKkTepU30BaTh
CBOMCTBA TEII,
(u3uueckue BICHUS
Y TIPOILIECCHI,
UCIIOJIb3Ysl 3aKOH
COXpaHEHUsI SHEPTHH,
3aKOH BCEMHPHOTO
TATOTSHUS, TIPUHIIHIT
CYNEPNO3UIIUU CHUJI,
MPUHITUTT
OTHOCUTEIILHOCTH
lanunes, 3aKkoHBI
Hrrotona, 3akoH
COXpaHEHUs
HUMITYJIbCa, 3aKOHBI
OTPaKEHUS U
MPETOMJIEHUS CBETA,
3aKOHBI COXPaHCHUS
3apsA0BOTO U
MacCOBOT'O YHUCEJ MPHU
SIIEPHBIX PEaKLUsIX,
MIpY 3TOM JIaBaTh

YerHbI onpoc,
peuleHne y4eOHbIX
U TIPAKTUKO-
OPHEHTHPOBAHHBIX
3ajad,
HpaKTHYEeCKast
pabora,
KOHTPOJIbHAS
pabora,
nabopaTopHas
pabora



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

CJIOBECHYIO
(bOpMYITUPOBKY
3aKOHA M 3aITUCHIBATh
€ro MaTeMaTH4ecKoe

BBIPAKEHUE

Utoro mo pazneny 40

Pa3pen 2. Mexann4deckue KoJe0aHUA M BOJHBI
pacrno3HaBaTh YcTHBIH ompoc,
po0JIEMBI, KOTOpBIC | pelIeHHe y4eOHBIX

Mexannueckue
2.1 7
KOJIeOaHus

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

MOKHO PEIIUTh TIPU
NOMOIIM  (PU3HUYECKHUX
METOJIOB,  HCIOJB3YS
OTHCaHue
UCCIICIOBAHMS,
BBIJICIIATH TIPOBEPSIEMOE
IPEIOI0KEHHE,
OLICHUBATh
MPAaBUIIBHOCTH MOPSIIKA
POBEICHUS
UCCIIEJIOBaHMsSI, JemaTh
BBIBO/IBI,
WHTEPIPETUPOBATH
pe3yaBTATHI
HaAOIIO/ICHUI 1 OTBITOB;
MTPOBOIUTH OMBITHI ITO
HaOJIFO IEHUTO
bu3UYeCKUX SIBJICHUI
WK GU3NIECKUX
CBOMCTB Tel
(M3yd4eHue BTOpOro
3akoHa HproToHa,
3aKOHA COXPaHEHUS

Y [IPAKTHKO-
OPHEHTHPOBAHHBIX
3aj1ad,
npaKTHYeCKast
pabora,
KOHTPOJIbHAS
pabora,
nabopatopHas
paborta



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

SHEPTUH, 3aBUCUMOCTh
nepuo/ia KojaeoaHui
IPYXKHUHHOTO
MasiTHUKA OT MacChl
rpy3a 1 )KECTKOCTH
IPYKUHBI U
HE3aBHCUMOCTH OT
aAMIUIUTYIbI MaJIbIX
KOJIEOAHHH,
MPSMOJIMHEITHOE
pacnpocTpaHeHue
CBETa, pa3joKeHue
Oenoro cera B
CIIEKTp, U3yYCHUE
CBOICTB M300pakeHUs
B TJIOCKOM 3€pKajie U
CBOWCTB M300paXKeHUs
npeaMera B
cobuparoieii TuH3e,
HaOJIIOIEHIE
CIUTOITHBIX U
JIMHENYaThIX CIIEKTPOB
U3ITy4EeHUs):
CaMOCTOSITENTEHO
coOMpaTh YCTaHOBKY
U3 U30BITOYHOTO
Habopa
obopynoBaHus,
OIMCHIBATh XO/1 OMbITA
U €r0 pe3yNbTaThl,
dhopmynupoBaTh
BBIBOJIBI




2.2

Mexanuyeckue
BOJIHBI. 3BYK

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a4a6

peieHune y4eOHbIX
Y TIPaKTHKO-
OPHEHTHPOBAHHBIX
3ajad,
MIPaKTHYECKast
pabora,
KOHTPOJIbHAS
pabora,
naboparopHas
paborta

Hroro no pasacity
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Paznen 3. 3HeKTpOMaFHI/ITHOC MoJi€ ! 3JIEKTPOMAIrHUTHBIC BOJIHBI

3.1

DNeKTpOMarHuTHOE
noJie u
ANEKTPOMArHUTHBIE
BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

XapaKTepU30BaTh
CBOMCTBA Ten,
(usnueckre SIBICHUS U
IIPOLECCHI,  HCIOJIb3YS
3aKOH COXpaHEHUs
SHEpIuu, 3aKOH
BCEMUPHOTI'O TATOTECHUS,
MPUHIUIT
CyNEPNO3ULIUU cuI,
TIPUHITATT
OTHOCHUTEIBHOCTH
lanunes, 3aKOHBI
HrrotoHa, 3aKOH
COXpAaHEHHUsI HMIYJbCa,
3aKOHBl OTPAKEHUS W
MIPETOMIIEHUS CBeTa,
3aKOHBI COXpaHEHUS
3apsiIOBOTO u
MacCOBOI'0 YHCEN IpHU
SITIEPHBIX peaxkuusx,
npu 3TOM J1aBaTh

YerHbI onpoc,
peuleHne y4eOHbIX
¥ TIPAKTHKO-
OPHUCHTUPOBAHHBIX
3ajad,
HpaKTHYEeCKast
pabora,
KOHTPOJIbHAS
pabora,
naboparopHast
pabora



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

CJIOBECHYIO
(GOpMyITHPOBKY 3aKOHA
U 3alHChIBATH  €ro
MaTeMaTHIECKOe
BBIPAKEHHC;

OOBACHATH HU3HUCCKUE
MIPOLECCHI U CBOKCTBA
TEJ, B TOM YHUCJIC U B
KOHTEKCTE  CHUTYyalui
PaKTUKO-

OPHUEHTHUPOBAHHOI'O
XapakTepa:  BBIABITH
MPUYHHHO-

CIIEICTBEHHBIE  CBSI3H,
CTPOUTH OOBSICHEHUE U3
2—3 JIOTUYECKHX II1aroB
c omopoii Ha 2-3
U3YYEeHHBIX  CBOICTBa
bu3NYeCKUX  SIBJICHUH,
¢u3NYECKUX  3aKOHOB
VI 3aKOHOMEPHOCTEN;
peliaTh pacueTHhIE
3a1a9n
(ommmparommecs Ha
cucremy u3 2—-3
ypaBHEHHUI),
UCTIONB3YS 3aKOHBI U
(bopMmybl,
CBSI3bIBAIOIIME
buzndeckue
BEJIMYMHBI: HA OCHOBE
aHaJn3a yCIOBHS
3aJ]a4uM 3aMKiChIBaTh




KpaTKoe yCJIOBHE,
BBISIBIISITh
HEJIOCTAIONIHNE WIN
U30BITOYHBIC TAHHBIE,
BBIOUpATh 3aKOHBI
(hopMmybl,
HE0O0XOIUMBIE /TS
peleHwsl, TPOBOIUTH
PacyeThl U OLICHUBATh
PEaTMCTUYHOCTD
HIOJTYYEHHOTO
3HaueHUs PU3NYECKOU
BEJTMYNHBI

Uroro no pazneny

Pa3nen 4. CBeToBbIe AIBJICH

us

4.1

3aKOHBI
pacmpocTpaHeHHUs
CBeTa

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

XapaKkTepu3oBaTh
MPUHIINIIBI 1eHCTBUS
U3y4EHHBIX TPUOOPOB
U TEXHUYECKUX
YCTPOMCTB € OMOPOit
Ha UX ONHCcaHusd (B
TOM YHUCIIE:
CTIHIOMET], TaTYHKH
HOJIOKEHHUS,
paccTosiHUS U
YCKOPEHHs, paKeTa,
9XO0JIOT, OUKH,
HEPUCKOIL,
doToanmapar,
ONTUYECKHE
CBETOBOJBI,



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

CIEKTPOCKOTI,
JO3UMETp, Kamepa
BunbcoHa), ucronb3ys
3HaHUS O CBOMCTBaX
(bu3HUeCKUX SIBICHUN
U HEOOXOMMbIS
(dbuzndeckue
3aKOHOMEPHOCTH

4.2

JInH3b1 1
OTITUYECKHE
npubopsI

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

UCTIOJIB30BaTh CXEMBI U
CXEMaTUYHbIE PUCYHKHU
M3YYEHHBIX
TEXHUYECKUX
YCTPOMCTB,
U3MEPHUTENbHBIX
npuOopoB u
TEXHOJIOTUYECKUX
IPOIIECCOB pu
pelieHnu yueOHO-
NpakTUYeCKUX  3ajad,
ONTUYECKUE CXEeMbI IS
HOCTPOCHHUS
M300paKEeHHIM B
IUIOCKOM  3epKajie U
coOuparoieii J1H3E;
MPUBOANTE TIPUMEPHI
(HaxomuTH
UH(POPMALIUIO O
puMepax)
MPAKTUYECKOTO
UCIIOJIb30BaHUs
(bU3UYECKUX 3HAHUM B
IIOBCEIHEBHOU KU3HU
JUISL 00ecTieueHust



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

0e30MacHOCTH TpU
oOpareHuu ¢
npudopamMu u
TEXHUYECKUMU
YCTPOMCTBaMH,
COXPAaHEHHUS 3I0POBbS
U COOJIIOACHUS HOPM
IKOJIOTUIECKOTO
TIOBEJICHUS B

OKpY Kalolien cpeze

43 Pasnoxenune 6enoro 3 bu6nuoreka [IOK

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

Uroro no pazneny 15

Pa3znen 5. KBaHnTtoBble siBJIeHUs
NPUBOIUTH  TIPUMEPHI
(HaxonuTH
UH(pOpMaIINIO 0
npuMepax)
MPAKTHIECKOTO
HCITOJTB30BaHUS
(bu3nuecKkux 3HAHWNA B
HOBCETHEBHON  >KU3HU

Hcnyckanue n
bu6nuoreka [IOK IS obecrieueHus
5.1 IIOTJIOIICHHUE CBETA 4
https://m.edsoo.ru/7f41a4a6 | 6e3omacHOCTH npu
aTOMOM

oOparteHun C
npudopamu "
TEXHUYCCKUMHU
YCTPOWCTBaMH,
COXPAHEHHUS 3I0POBbS U
COOIrOIeHUSA HOPM
9KOJIOTHYECKOTO

IHOBCACHUA B



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

OKpYKarolleu cpere;
OCYILECTBIISITH TIOUCK
uHpOpMaLIUU
(buzmyeckoro
coJZiepKaHus B
HHurepHere,
CaMOCTOSITENTLHO
(opmynupyst
MOMCKOBBIN 3ampoc,
HAXOJUTh MYyTH
ornpeaeneHus
JIOCTOBEPHOCTH
IIOJIy4EHHOU
uHpopmaluy Ha
OCHOBE UMEIOIINXCS
3HAHUU U
JIOTIOJTHUTEITHHBIX
HUCTOYHUKOB

5.2

Crpoenue
aTOMHOTO siipa

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

OTHCHIBAThH
U3y4eHHbIE CBOICTBA
TeJ U (PU3HUECKHUEe
SIBIICHUSI, UCTIOJIB3Ys
buznueckue
BEJIMYHHBI (CPEIHSISI U
MTHOBEHHAsI CKOPOCTh
TeJsa Npu
HEPaBHOMEPHOM
JIBYKEHUH,
YCKOpEHHUe,
nepeMeleHue, myTb,
yTJIOBasi CKOPOCTb,
cHJa TPEHHUs, CUJIa



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

YIPYTOCTH, CHJIA
TSDKECTH, YCKOPCHUE
CBOOOTHOTO TIaJICHUS,
BEC TeJa, UMITYJIbC
TeJa, UMITYJIbC CHJIBI,
MeXaHu4decKas pabora
U MOIIHOCTb,
NOTEHIMATbHAS
SHEprus Tela,
HOJTHATOTO HaJ|
MOBEPXHOCTBIO 3€MIIH,
NOTEHIMAIbHAS
SHEprus CKaTou
TPY>KUHBI,
KUHETHYECKasI
SHEPrHus, MOTHAS
MeXaHU4ecKas
SHEPrHus, IePUO] U
YyacToTa KojicOaHuH,
JUTHHA BOJTHEI,
IPOMKOCTh 3ByKa U
BBICOTA TOHA,
CKOpOCTh CBETa,
nokasareJb
MIPEJIOMIIEHHUS CPEIbI),
MIPH ONUCAHHUH
MPaBHILHO
TPaKTOBATh
(bu3HUecKuil CMBICT
UCTIOJIb3YEMBIX
BCJINYMH,
0003HAYCHHUS U




€AMHUILIBI PUBNYECKUX
BEJIMYMH, HAXOJUTh
hopmyisl,
CBSI3BIBAIOIIINE
JTAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTUMU
BEJIMYMHAMU, CTPOUTH
rpaduKu U3y4eHHBIX
3aBUCUMOCTEN
(hM3HYECKUX BEIIMYUH

5.3

S nepHblie peakunun

bu6nuoreka [IOK

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

XapaKkTepU30BaTh
CBOMCTBA TEII,
(u3uueckue BICHUS
Y TIPOILIECCHI,
UCIIOJIb3Ysl 3aKOH
COXpaHEHUsI SHEPTHH,
3aKOH BCEMHPHOTO
TATOTSHUS, TIPUHIIHIT
CYNEPNO3UIIUU CHUJI,
MPUHITUTT
OTHOCUTEIILHOCTH
lanunes, 3aKoHBI
Hrrotona, 3akoH
COXpaHEHUs
HUMITYJIbCa, 3aKOHBI
OTPaKEHUS U
MPETOMJIEHUS CBETA,
3aKOHBI COXPaHCHUS
3apsA0BOTO U
MacCOBOT'O YHUCEJ MPHU
SIIEPHBIX PEaKLUsIX,
MIpY 3TOM JIaBaTh

YerHbI onpoc,
peuleHne y4eOHbIX
U TIPAKTUKO-
OPHEHTHPOBAHHBIX
3ajad,
HpaKTHYEeCKast
pabora,
KOHTPOJIbHAS
pabora



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

CJIOBECHYIO
(hopMyTUPOBKY
3aKOHA M 3aITUCHIBATh
€ro MaTeMaTH4ecKoe
BBIPAKCHHE

Uroro no pazneny 17

Pa3znea 6. [loBTOpUTEILHO-0000 1AM MOYJIb

IToBTOpEHME U
000611IeHne
6.1 COJIepKaHus Kypca 9
¢u3uku 3a 7-9
KJ1acc

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a4a6

OCYILECTBIISATh  TIOMCK
nHpopmauu
¢uzngeckoro

COZICPKAHHUS B

Hutepnuere,
CaMOCTOSITEJIBHO
bopmynupys
MTOMCKOBBII 3amnpoc,
HaxOJIUTh yTH
OlpeeIeHus
JIOCTOBEPHOCTH
MOJTY4YE€HHOU
uH(pOpMaIlu Ha OCHOBE
MMEIOIINXCS 3HAaHUHU U
JTOTIOTHUTEIbHBIX
HWCTOYHUKOB;
HCII0JIb30BATh npu
BBITIOJTHEHHH ~ YIE€OHBIX
3aJaHuN HAay4HO-
TOMYJIIPHYTO
JTUTEPATypy
¢duznyeckoro
COZIepKaHUs,
CIIpaBOYHbIE
MaTepHallbl, peCypcChl

penreHne y4eOHBIX
¥ [IPAKTHKO-
OPHEHTHUPOBAHHBIX
3ajad,
MpaKTHYECKast
pabora,
KOHTpOJIbHAs
pabora



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

ceTu HHurepHer,
BJIAJETh npreMaMu
KOHCIIEKTUPOBaHUS
TEKCTa,
npeoOpa3oBaHMs
uH(bOpMalluu U3 OJHOU
3HAKOBOM CHUCTEMBI B
ApYTy1o,
C03/1aBaTh
COOCTBEHHBIE
MMCbMEHHBIE U
YCTHBIE COOOLICHUS Ha
OCHOBE WH(pOpMaLUU
13 HECKOJIBKUX
HMCTOYHHKOB
¢duznyeckoro
coJiepKaHus,
nyOIMYHO
IPEJCTaBISTh
pe3yJIbTaThl
IIPOEKTHOU WJIU
UCCIIEI0BATEIIbCKOU
JEATENBHOCTH, IIPH
9TOM IPaMOTHO
HCII0JIb30BATh
W3y4YEHHBIN
MIOHATUHHBIN anmnapar
M3y4aeMoro paszeina
¢busnku u
COIPOBOXKIATh
BBICTYIUIEHUE
IIpE3EeHTalue ¢
Y4E€TOM OCOOEHHOCTEH




ayTUTOpUHN

CBEPCTHHUKOB.
Hroro no pazueny 9
OBUIEE KOJIMYECTBO
YACOBIIO 102 27

I[TPOT'PAMME




HDpuanoxenne. 1.

I'PadMKKOHTPOJUBHBIXMEPONPHUSATHII o yudeOHOMY npeamery «Pusuka. bazoBblil ypoBeHb»

1 yeTBepTH 2 4eTBEepPTh 3 yeTBepTh 4 yeTBepTH rox
nepuos
MPOBEICHUS
OLICHOYHOM
MIPOLIEAYPHI CEHTA0pb OKTSIOpb HOS0pb nexalpb SHBapb | (QeBpayb MapT anpenb Mai HUTO
HEJIeH HeJenu HeJIeIH HeJenu Helenu | Hexenu HeJenu HEJIeNH HeJeIH ro
yqe6HI)IHKJ‘laC Elr| 1|2 2)r|r|g 2] 2]2]|2]2|2|2]|2| 2|&|2|2|3|3|3]3|3]3]|E
IpEaMET | V2341516178191 8 15112345 6|Z|7|8]o]o|1|2|3|al5|6| 7|2 |8|o|o|1]2]3]a]|5 @
OcHoBHOe 00111ee 00pa3oBaHue
Dusuka 7 11 1 1 1 1 ]2 1 2|6
dusuka 8 1 1 1 1 1 2 1 2|6
dusuka 9| [ 1(2 1|1 1 1 1 1 2|6
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