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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no gu3rvke Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs COCTaBIICHA
Ha OCHOBE IMOJIOXKEHUH M TpeOOBaHMI K pe3yjibTaTaM OCBOCHHUA Ha 0a30BOM
yYpOBHE OCHOBHOW 0Opa3oBaTelbHOM Mporpammel, mpeactaBieHHbix B PI'OC
00O, a takxke c yu€toM (enepanbHON padoyeil mporpaMMbl BOCHHUTAHUS U
Konuenuuu npenogaBanus yueoHoro npeamera «dusuka».
Copepxanue mporpaMMmbl MO  (U3MKE HampaBleHO Ha (OpPMHpPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYaroOIIMXCS M OpraHu3aluio U3Y4YeHHS
(¢u3MKU Ha NESITeNbHOCTHOW OCHOBe. B mporpamme mo (u3uke y4uTHIBAIOTCS
BO3MOXXHOCTH Y4yeOHOro mpeamera B peanuzauuu TpedboBanuit ®I'OC OOO k
IUTAHUPYEMBIM JIMYHOCTHBIM M METaNpeIMETHBIM pe3yjbTaTaM 00y4YeHUs, a TaKxKe
MEXIPEIMETHbIE CBS3M €CTECTBEHHOHAYUHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUsl.
[Iporpamma mo ¢u3HMKe yCTaHABIMBACT paclpejesieHne y4eOHOro Marepuania Io
rogaM oOydeHus (mo Kiaccam), MpejyiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIMXCsl.
[Iporpamma no ¢usuke pazpaboTaHa C LENbIO OKa3aHUS METOAUYECKOMN MOMOIIU
YUUTENIO B CO3/IJaHNU paboyelt mporpaMMbl 0 y4eOHOMY MpPEIMETY.
®uzrka SBISETCA CHUCTEMOOOPA3yIOIIUM [JIsi €CTeCTBEHHOHAYUYHBIX Y4eOHBIX
NPEIMETOB, TOCKOJIbKY (U3WYECKHE 3aKOHBI JIE)KAaT B OCHOBE IIPOLIECCOB U
SBICHUH, W3ydyaeMbIX XHMHEH, OuoJioruel, acTpoHOMUEH © (U3UUECKOU
reorpadguei, BHOCHT BKJAJ B €CTECTBEHHOHAyYHYIO KApTUHY MHpA,
NpeloCcTaBIsieT Haubojee SCHbIE O00pas3lbl MPUMEHEHHS Hay4dHOro METoja
MO3HAHUS, TO €CTh CIIOCO0a MOIYYSHHsI TOCTOBEPHBIX 3HAHUN O MUPE.
OmHa w3 TIIABHBIX 3aJad  (U3WYECKOrO OOpa30BaHHMS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON TI'PaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.
N3yuenue ¢usmku Ha 0a30BOM YpOBHE MpENIOJiaraeT OBJaJCHUE CIEeAYIOIIUMU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTB:

+  HAY4YHO OOBSCHSATH SIBJICHHUS,

+ OLEHMBATH U NIOHMMATh OCOOEHHOCTH HAYYHOI'O MCCIIEIOBAHUS;

* HHTEpPHpPETHPOBATh JAHHBIE U HCIOJIb30BAaTh HAyUYHBIE JI0Ka3aTeJIbCTBA

JUTSI TIOJTyYEHUS BBIBOJIOB.

Lenu u3yueHus: pU3UKKU Ha YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHUs ONpPEAEIeHbBI
B KoHuenuuu npenoxaBanust yueOHoro npeamera «Pusnka» B 00pa3oBaTEIbHbBIX
OpraHu3aLusaX Poccuiickon denepanuu, peATU3YIOLINX OCHOBHBIE



oO1ieo0pa3oBateyibHble  MPOrpaMMbl, yTBEpXkAEHHOW pemenuem Komnmeruu

MunuctepcrBa npocBenieHus Poccuiickoit @enepanun (MpoTOKoa OT 3 Jaekadps
2019 r. Ne [1K4gH).
Ieaun nzyyenus pusuku:

NpPHOOPETCHHE WHTEpeca M CTPEMJICHUS OOYy4aromUXCs K HAyYHOMY
U3YYCHHUIO TIPUPOJBI, Pa3BUTHE WX HHTCIUICKTYATbHBIX W TBOPYECCKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUNA O HAYYHOM METOJIE IMO3HAHMS U (OPMHUPOBAHUE
UCCJIeIOBATEIBCKOTO OTHOIICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHNE HAYYHOTO MHPOBO33PCHHS KaK pe3yJbTaTa HW3Y4YCHUs
OCHOB CTPOCHHMSI MaTepuu U (yHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEACTABICHUNH O pOJIM (PU3UKH IS Pa3BUTHSA APYTHX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABJICHHMH O  BO3MOXHBIX  cepax  Oymymiei
npo(eCCHOHATBLHOM JESATCIIBHOCTH, CBSI3aHHOW ¢ (PU3HMKOM, IMOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIpPaBJICHUU.

JlocTmkeHue 3TUX IieNiel MporpaMmel 1Mo (U3MKEe HA YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus 00eCcrieunBaeTCs PEeICHUEM CIIeAYIONIUX 3a4a4:

npuoOpeTeHne 3HAHWA O JHCKPETHOM CTPOCHHMU  BEIIECTBA, O

MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUYCCKUX, MAarHUTHBIX M KBaHTOBBIX

SIBIICHUSX;

nproOpeTeHNEe YMEHUW OMUCHIBATh M OOBSCHATH (PU3UYECKHE SBICHHS C

UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUI;

OCBOCHHE METOJIOB  PEHICHHS]  IPOCTCHIUX pacuéTHBIX 3aaad
C WCIIOJIb30BAHHEM duznIecKux MOJIETICH, TBOPUYECKUX
Y TIPAaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BHUTHE YMEHUIN HAOII0JATh MPUPOIHBIE SIBJICHUS W BBITIOIHATH OTBITHI,

nabopaTopHbie  pabOTBI W  OKCIEPUMEHTAIbHBIE HCCICIOBAHUS C

UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MH(pOpMaIme GU3NIECKOTO COAEpIKaHuUs,

BKJIFOUast MH()OPMAIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3UKH, aHATIU3 U

KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO CO cdepamu MPOPECCHOHATIBHON JIEATETbHOCTH, CBI3aHHBIMHU

C (GU3MKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha

TOCTIKEHUAX (PU3UIECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbId ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus orBoautcs 238 yacos: B 7 kiacce — 68 yacoB (2 yaca B HEJENI0), B 8

KJacce — 68 4acoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEJENIO).



[Ipennaraemsplii B mporpamMMme 1o (U3MKE MepeyeHb JIabopaTOpHBIX padoT u
OIBITOB HOCUT PEKOMEHATENbHBIA XapaKkTep, YUUTENb JI€IAeT BIOOp MPOBEACHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HHIMBUIYAIbHBIX OCOOEHHOCTEH
oOy4arommxcs, CIHUCKa SKCIEPUMEHTAJIbHBIX 3a/JaHMM, MpeajaraeéMblx B pamMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'O dK3aMEeHa 0 (U3HKeE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.
®usuka — Hayka o npupone. JSBienus npuponsl. Pu3nYECKUE SABICHUSA:
MEXaHUYECKUE, TEIIOBBIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.
Ouznyeckue BenuuuHbl. M3mepenue ¢dusmueckux BenuuuH. Dusnueckue
npuOopsbl. [lorpemnocts u3mMepennii. MexxayHapoiHas cucTeMa €JIMHULI.
Kak ¢usuka w  jgpyrue  ecTeCTBEHHblE HAyKd  HM3Yy4aloT  M[PUPOY.
EcTecTBeHHOHAYUYHBIM METOJ MO3HAHUA: HAOIIOJIEHHWE, MOCTAHOBKAa HAy4YHOIO
BOIIPOCA, BBIJIBIIKCHUE TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUMOTE3, 00bSICHEHNE
Habmonaemoro sBieHus. Onucanue GU3NYECKUX SBICHUN C TOMOIIBI0 MOJIENIEH.
Jemoncmpayuu.
1. MexaHuueckue, TeIUIOBbIE, DJIEKTPUYECKUE, MAarHUTHbIC,
CBETOBBIE SIBJICHUS.
2. dusnyeckue nMpuOOPHl M MPOIEaypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM H
1T (POBBIM MTPUOOPOM.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue EHbI IeEHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
2. H3MepeHue pacCTOSTHUM.
3. M3MmepeHnne o0bEMA XUJIKOCTH M TBEPAOTO Tea.
4. OrmpepneneHue pa3MepoB MaJIbIX TEIL.
5. M3mepeHne TtemmnepaTypbl IpH NOMOIIM >KUIAKOCTHOIO TEPMOMETpaA H
JaTYrKa TEMIEPATypPhl.
6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: JAAIBHOCTH IOJETA
IIaprKa, MyIEHHOTO TOPU30HTAIBHO, TeM OOJbIINE, YeM OOJBIIEe BHICOTA
IycKa.
Pa3znea 2. IlepBoHayajibHbIE CBeJeHHUsI 0 CTPOEHHUH BellecTBA.
CrpoeHue BeniecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl. ONbIThI, TOKa3bIBAIOIIUE
JUCKPETHOE CTPOCHUE BEILIECTBA.
JIBr>keHue yacTull BeuiectBa. CBsIi3b CKOPOCTH JABUKEHUS YACTHUIL C TEMIIEPATYpPOH.
bpoyHoBckoe mBmwkenme, auddysus. BzammonelcTBHe dYacTHIl BEIIECTBA!
MPUTSHKEHUE U OTTATIKUBAaHUE.
ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOCHUE Ta30B, XXUIAKOCTEM M TBEPABIX
(kpucTtamindeckux) Tena. B3auMocBsi3b MEXIy CBOWCTBAMU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHUSIX M MX aTOMHOMOJEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



emoncmpayuu.

1. HabGmronenune OpOyHOBCKOIO IBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmiogenue  siBlieHHM, OOBICHSAIOMIMXCS TMPUTSKEHUEM W

OTTaJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie padomot u onvimot.

1. OueHka pauamMeTrpa aroma METOAOM  PSIOB (c

UCIIOJIb30BaHUEM (hoTorpaduit).
2. OnbITHI IO HAOJTIOJICHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
3. OneITel IO OOHAPYKEHUIO JCHCTBUS CUJI MOJICKYJSPHOTO MPHUTKCHHUS.
Paznen 3. /IBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannyeckoe ABMKeHUE. PaBHOMEpHOE U HEpaBHOMEpHOE ABUKeHUE. CKOPOCTh.
Cpennsis CKOpOCTh NMPU HEPABHOMEPHOM JBWKEHMHU. Pacu€r myTH U BpEMEHHU
JIBKEHUSI.
SBnenne wuHepUUM. 3aKOH WHEpUMU. B3aumopaelcTBHEe TEn Kak MOpUYMHA
U3MEHEHUSI CKOPOCTM JIBMKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €IMHULIC
00BéMa BelecTna.
Cuita KaKk XapakTepUCTHKa B3aumoneicTBus Ten. Cuiia ynpyroctu u 3akoH ['yka.
N3mepenue cuibl C TOMOIIBIO JMHAMOMETpA. SIBIEHHWE TATOTEHUS U CHIIA
TskecTd. Cujia TSKEeCTH Ha Apyrux niaHerax. Bec tena. Hesecomocts. Crioxxenue
CWJI, HAIIPaBJIEHHBIX 110 OAHOW npsiMoil. PaBHoelicTByromas cuit. Cumia TpeHusl.
TpeHne CKONbKEHUS U TPEHUE MOKOsI. TpeHue B MPUPOJEC U TEXHUKE.
Jemoncmpayuu.
HaGmronenre MexaHU4ecKoro JBUKEHUS Tena.
H3mepeHne CKOpOoCTH MPSIMOJIMHEMHOTO JBUKCHUS.
HaGmronenue siBieHUs: HHEPIIUH.
HaGmronenne n3aMeHeHrs CKOPOCTH MPU B3aUMOJICHCTBUU TElL.
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CpaBHeHHME MaccC 0 B3aUMOJICHCTBUIO TEJ.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBHKEHHUS (IIapuKa B KUJIKOCTH,
MOJIETIN JICKTPUYECKOTr0 aBTOMOOWIIS U TaK Jajee).
2. OmpeneneHue cpeHed CKOPOCTH CKOJBXKEHUS OpyCKa WIIM IIapuKa I10
HAKJIOHHOM TNTIOCKOCTH.
3. OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.
4. OmnbITBl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh PacTsHKEHHS (aedhopmarium)
MPYXUHBI OT MPUIIOKEHHOMW CHUJIBI.



5. OnpITBI, JEMOHCTPUPYIOIIKME 3aBUCUMOCTD CHJIBI TPEHMS CKOJBXKEHHS OT
BECA TEJIa U XapaKTepa CONPUKACAIOIUXCS IIOBEPXHOCTEN.

Pasnen 4. JlaBienue TBEPABIX TeJl, dKUAKOCTEl U ra3oB.
Hanenune. CrnocoObl yMEHBIIEHHS M YyBEJIMYEHHUs JaBiieHud. JlaBneHue rasa.
3aBUCUMOCTb JaBJICHHMs Ta3a OT 00bEma, Temmneparypbl. llepegaua naBieHus
TBEPABIMU TEJIAMH, KUAKOCTAMM M rasaMu. 3akoH Ilackans. IImeBmarnueckune
MaluHbl. 3aBUCUMOCTb JAaBJICHUS >KUJIKOCTU OT TNyOuHbI. ['mapocraTuueckuii
napanokc. Coobmiaromnuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.
Atmocdepa 3emum u aTtMocepHoe JgaBieHue. [IpuuMHBI CylIECTBOBaHUS
BO3AyIIHON 00osouku 3emiu. OmnbiT Toppuuennu. M3mepenue arMmochepHOro
naBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.
JlelicTBHE JKMIKOCTM M Tra3a Ha NOTPYy:KEHHOE B HHMX TeJo. BrlTankuparomas
(apxumenoBa) cuna. 3akon Apxumena. [InaBanue ten. Bo3gyxomnnasanue.
Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.
Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.
Coobmaromuecs cocyabl.
['mppasnuyueckuit mpecc.
[IposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.
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3aBUCUMOCTh BBITAJIKUBAIONIEH CHUIIBI OT 00bEMa MOTPYKEHHOW YacTH
TeJa U MJIOTHOCTHU KUJIKOCTH.

~

PaBeHCTBO BBITATKMBAIOWIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.
8. YcloBHE IUIaBaHUs TEJI: IUIABAHUE WJIA IIOTPYKEHHUE TEJ B 3aBUCUMOCTHU
OT COOTHOILLIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.
Jlabopamopnuie padbomut u onvimeot.
1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMA MOTPYyKEHHON B
KUJIKOCTb YaCTH TeJa.
2. OmpeneneHue  BBITAIKUBAIOMICH  CWIIBI, JEUCTBYIOIIEM Ha  TeJjo,
MOTPYKEHHOE B KUIKOCTb.
3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIECH CHUIIBI, IEUCTBYIOIIEH HA TEJIO
B )KHJIKOCTH, OT MACCHI TeNa.
4. OnpIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJIKHBAIOIICH  CHIIBI,
JEUCTBYIOIIECH HA TETIO B )KUJIKOCTH, OT 00BhEMA MOTPYKEHHOH B )KUIKOCTh
YACTH TEJIA U OT TUIOTHOCTH KUJKOCTH.
5. KoHCTpynpoBaHue apeoMeTrpa WM KOHCTPYHPOBAHUE JIOJAKH U
OIpPEAEIICHUE €€ TPY30NOABEMHOCTH.
Pazgea 5. PaboTa 1 MOIIHOCTH. JHEPrus.



Mexanundeckas padota. MOIIHOCTb.
[IpocTbie MEXaHU3MBI: pblYar, 0JIOK, HAKJIOHHAS MJIOCKOCTh. [IpaBuio paBHOBecHUs
prruara. [Ipumenenue npaBuiia paBHOBECUs pblyara K OJIOKY. «30JI0TO€ MPaBUIIO»
Mexanuku. KIIJ] mpocteix Mexanu3moB. IIpocTeie MeEXaHU3MBI B OBITY U TEXHHKE.
Mexanunueckas sHeprusi. Kunernueckas u noreHuuanbHas sueprus. [lpespainenue
OJIHOTO BHJIa MEXaHWYECKOW ZHEpruu B APYrod. 3aKOH COXPAaHEHUs HHEPTruu B
MEXaHUKE.
Jemoncmpayuu.
1.[Ipumepsl TPOCTHIX MEXaHU3MOB.
Jlabopamopnuie padomot u onvimot.
1. Ompenenenue pabOThl CUIBI TPEHHUS MPU PAaBHOMEPHOM JBMKEHUU Tella
10 TOPU30HTAJIBLHOM MOBEPXHOCTH.
2. HccnenoBanue ycinoBHil paBHOBECHS pbluara.
N3mepenne KII/] HakIOHHOM INIOCKOCTH.
4. V3ydeHue 3aKOHA COXPAHEHHS] MEXaHHUUECKOU SHEPTUH.
8 KUIIACC

Pa3nen 6. TemioBbie ABJICHUS.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKON TEOPUU CTPOEHUS BEILIECTBA.
Macca u pa3mepsl aTOMOB M MOJIEKYJ. ONBIThL, MOATBEPKIAIOIINE OCHOBHBIE
MOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUHU.

Mopenun  TBEPHOro, JKHUAKOTO M  Ta3000pa3HOTO  COCTOSIHUN  BEIIECTBA.
Kpucramnmueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IMIOJOKEHUN MOJIEKYJIIPHO-KUHETUUECKON TEOpHUH.
CmaunBaHuE U KaWJUISIPHBIE SIBJICHUS. TemIoBOe pacCIIupPEHUE U CKATHUE.
Temnepatypa. CBsi3b TEMIEpPATypbl CO CKOPOCTHIO TEIJIOBOTO IBUKEHUS YACTHUL.
Buytpennss sneprus. CriocoObl N3MEHEHUsI BHYTPEHHEH SHEPTHH: TeTUIonepeaayda
U COBepIIeHHe paldoThl. Buapl Terionepenayu: TETUIOMPOBOIHOCTh, KOHBEKITHS,
W3JIy4YCHHUE.

KonudectBo TemnoThl. YnenpHash TEMIOEMKOCTh BEHIECTBA. 1eMIo00MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TeIJIoBOoro Oamanca. [lmaBnenue u
OTBEpPACBAHUE KPUCTANIMYECKUX BEUIECTB. YAEIbHAs TEIUIOTA IUJIABJICHUS.
[TapoobpazoBanne u xonaencamus. Mcmapenme. Kunenme. YnmenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOoc()epHOTO
JABJICHUSL.

BnaxHocTbs Bo3myxa.

DHeprus TOIIMBa. Y IeJIbHAS TEIUIOTAa CTOPAHHUS.

[Tpunuunsl paboTs! TermnoBbix Apurateneit KIIJ{ temmoBoro npurarerns.



TennoBbie ABUTATENN U 3aLIUTA OKPYKAIOIIEH CPEJIbI.

3aKoH COXpaHCHUA U MPCBPAIICHUS SOHCPIUU B TCIIJIOBBIX ITPOLICCCAX.

Hemoncmpayuu.

LA
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HaGmtonenne OpoyHOBCKOTO IBUKEHUS.

Ha6monenune nuddysuu.

HaGmronenue siBlneHnil cMaunBaHUs M KalIUJUISIPHBIX SBICHUA.
HaGnronenue TemioBoro paciiupeHus Tel.

N3menenue pamieHus ra3a Mpu M3MEHEHUMM OOBbEMa M HArpeBaHUU WIIU
OXJIQXKICHUU.

[IpaBuna u3MepeHus: TeMIEPATYpPHI.

Bunabr rerionepenaum.

OxJnaxaeHue Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiieHU# padOThl BHEUTHUMU CUIIAMH.

. CpaBHEHHE TEIUTOEMKOCTEN PA3IUYHBIX BEIIECTB.
11.
12.
13.

HaOmnronenue KkuneHus.
HaGmroeHre mocTossHCTBA TEMITEpaTyPhl MPU TUIABJICHHH.
Mojenu TEenJIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimeot.

1.
2.
3.

10.
11.
12.
13.

OMNBITBHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOMIOACHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIAKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue qaBieHUs BO3yXa B OaJTOHE IITPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTb JABJIICHUS BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[IpoBepka runmoTe3bl JIUHEHHOW 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMITEpaTyPHI.

HaGmonenne wW3MeHEHHMS BHYTPCHHEH OSHEPruM Tela B Pe3yibTaTe
TEIIOTIEpeIaun U pabOThl BHEIITHUX CHIIL.

HccnenoBanne sBICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOJHON W
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO  BOJOM  MpH
TEIJI000OMEHE C HAarpEeThIM METANTHISCKUM ITHITUHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIIECTBA.

HccnenoBanue npoliecca ucnapeHus.

OnpeneneHne OTHOCUTEIILHOW BIaXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TEIJIOTHI TIABJICHUS JIbJA.

Pa3z[e.11 7. 3JICKTpI’I‘IeCKI/Ie U MaroHmTHbIC ABJICHUA.



Onekrtpusauns Ten. J(Ba poma dSIIEKTPUYECKHMX 3apsAaoB. BsammopelictBue
3apsbkeHHBIX  Tenl. 3akoH Kynona (3aBUCHUMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJ OT BEJIMYHMHBI 3apsAI0B U PACCTOSHUSA MEXKIY TEJIaMu).
Onekrtpuueckoe rmone. Hanpsok€HHOCTh  dnekTpuueckoro mnois. IIpuHiun
CYNEpIO3ULIUH IEKTPUUECKUX MOJeH (Ha KAYECTBEHHOM YPOBHE).
Hocurenun »snexkrpuueckux 3apsAnoB. OJEMEHTApHBIA JIEKTPUUYECKUN  3apsii.
Crpoenune aroma. IIpoBOOHMKM W JIHUPNEKTPUKU. 3aKOH  COXPAaHEHUS
ANEKTPUYECKOTO 3apsa.
DNEKTPUYECKU TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOr0 TOKa. MICTOUHUKH
NOCTOSIHHOTO TOKa. JIeHCTBUSA 3IEKTPUYECKOro TOKa (TEIJIOBOE, XMMHUYECKOE,
MarHUTHOE). DNEKTPUUYECKUHN TOK B JKHUAKOCTSIX U ra3ax.
Onekrtpuueckas 1enb. Cuna Toka. DIeKTpudeckoe HanpspkeHue. COnpoTHBICHUE
IPOBOJIHUKA. Y IEJIbBHOE CONPOTUBIIEHNE BellecTBA. 3aKOH OMa Jiisl yyacTKa LEIH.
[TocnenoBaTenpHOE U ApaJUIEIbHOE COEUHEHNE TPOBOJHUKOB.
PaGora © MOImHOCTH d3JIeKTpUueckoro Toka. 3akoH Jlxoyns—Jlenma.
DneKkTpudecKue enu U NOTPEeOUTENH NeKTPUIEcKoi sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[locTositHHBIE ~ MarHuTHl.  B3aummoneilcTBUE  MOCTOSHHBIX  MAarHUTOB.

MaruutHoe nosie. MarHuTHoe nosie 3eMJId U €ro 3Ha4eHUe I )KU3HU Ha 3emiie.
Oneir  Opcrena. MarHuTHoe mMoje  3JIEKTpUYeckoro Toka. IIpumeHeHue
AIEKTPOMArHuTOB B TEXHUKE. /[eliCTBME MarHUTHOTO IOJISl HA IPOBOJHUK C TOKOM.
DNEeKTpOoJABUraTellb MOCTOSHHOTO TOKa. lCnoib30BaHWE SIEKTPOABHUraTeneid B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel Dapanes. SBineHune 3yeKTpoMarHUTHOW wuHAYKIUU. [IpaBuio Jlenua.
OnexrporenepaTop. CriocoObl MOTyUYEHUS dTEKTPUIECKON SHEPTHUH.
DNEKTPOCTAHIIMK HA BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHU.

JHemoncmpayuu.

DJIeKTpHU3alus Te.

JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICUCTBUE 3apsKEHHBIX TEII.

Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DneKTpocTaTuyecKasl MHYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiIOB.

[IpoBOAHUKH U TUDIIEKTPUKHU.

MopaennpoBaHue CUIOBBIX TUHUN AJIEKTPUUECKOTO OIS,

NcToyHMKY NOCTOSHHOTO TOKA.

W X N o Uk~ W N E

JIelcTBUA 3JIEKTPUYECKOTO TOKA.
10. DIEKTPUYECKUIN TOK B KUJIKOCTH.
11. ["a30BbIl pa3psa.



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenune 21eKTprYecKOro HarpsKeHNUsI BOJIbTMETPOM.

PeoctaTr 1 Marasud cOnpoTUBIICHUN.

B3aumopericTBrue NOCTOSIHHBIX MAarHUTOB.

MopaennpoBaHue HEBO3MOKHOCTH PA3AEIEHUS MTOIOCOB MATHATA.
MopaennpoBaHUE MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
OmneiT Opcrena.

MarsuTtHoOe 1osie Toka. DJIeKTPOMArHHUT.

JleficTBrE MarHUTHOTO TOJIS1 HA TPOBOJIHUK C TOKOM.
DNEeKTpOJABUraTeb MOCTOSSHHOIO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Omnertel @apanes.

3aBUCHMOCTh HAIpPABICHUS MHAYKIMOHHOIO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

DNeKTporeHepaTop MOCTOSHHOIO TOKa.

Jlabopamopnuie padbomot u onvimot.

1.

o U & w

10.
11.

12.

13.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3AIUU Tel MHAYKIUEH W TIpHU
COIIPUKOCHOBEHUH.

UccnenoBanne HAEHCTBUS HIEKTPUUECKOTO TIOJNS HA TPOBOAHUKU U
TADIICKTPUKH.

Co6opka u mpoBepka pabOThI JIEKTPUIECKOH 11U MMOCTOSHHOTO TOKa.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO 4Yepe3 PE3UCTOp, OT
COINPOTHUBIICHUS PE3UCTOPA U HAIIPSIPKEHUSI Ha PE3UCTOPE.

OnbIThl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBIICHUSI TMPOBOJHUKA OT €ro JJIUHBI, IUIOMAJA MONEPEYHOTO
CEUCHMS U MaTepuara.

[IpoBepka mnpaBuWiia CIOXKEHUA HANPSKCHUW MPU MOCIEA0BATEILHOM
COEMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia [Jid CUJIBI TOKa NIPH MapauieIbHOM COCAUHCHUU
PE3UCTOPOB.

Ornpenenenue padOThI ANEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcCTop.
OmnpeneneHue MOIIHOCTH  DJEKTPUYECKOTO TOKAa, BBIACISIEMOM Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKa, MAYIIErTO 4Y€pe3 JaMIOYKY, OT
HANpsHKEHUS HA HE.

Onpenenenue KIIJI narpeBares.



14. UccnenoBanue MarHuTHOIO B3aUMOJECHUCTBUS ITIOCTOSSHHBIX MAarHUTOB.
15. 3yuenue MarHUTHOTO IIOJISI TTOCTOSTHHBIX MAarHuTOB
Opu  UX OOBEAVMHEHUH U pa3/ICJICHUU.

16. MccnenoBanue NeUCTBUS IEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.

17. ONBITBI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHWJBl  B3aWUMOJEHUCTBUS
KATyIIKA C TOKOM M MarHura OT CHJbl TOKa W HAIpaBJICHUS TOKa B
KaTyILKe.

18. M3yueHue AercTBUS MarHUTHOTO I10JIs1 HAa IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenune KII/] anexTpoaBUraTenbHON yCTAHOBKH.

21. ONBITBl O HWCCIEJOBAHUIO SIBJICHUSA JJIEKTPOMArHUTHOM WHAYKLWH:
VICCIIEIOBAHME W3MEHEHUU 3HAYEHUsT W HANpaBJICHUS HWHIYKLHOHHOTO
TOKA.

9 KUIIACC

Pasznen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe  ABWKeHuWe. MarepuanbHas  Touka. CucrtemMa  oTcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JBWKEHHS. PaBHOMEpHOE MpPsSMOJIUHEWHOE
nBUKeHne. HepaBHOMepHOE mpsMoJinHEHOE IBHKeHHE. CpelHsss U MIHOBEHHas
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JIBUKECHUU.

Yckopenue. PaBHoyckopeHHOE TMpsiMosinHEitHOe NBkeHne. CBOOOHOE MaieHue.
Omnprtel ['anunes.

PaBHOMepHOE [BIKEHHE 10 OKpyKHOCTU. [lepwon u yacTtoTa oOpaleHus.
JluneliHas u yriioBas CKOpocTH. LIeHTpocTpeEMHUTENBHOE YCKOPEHHUE.

[TepBbrii 3axkoH HproToHa. Bropoin 3akoH Herotona. Tperuin 3akoH HproToHa.
[IpuHIMIT Cynepno3uLnu CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: CuJla TPEHUS CKOJIbXKEHUS, Cuja
TPEHUSI TTOKOsL, IPYTUe€ BUABI TPEHUS.

Cuna TsKeCTH U 3aKOH BCEMUPHOTO TATOTECHHsSI. Y CKOPEHHE CBOOOIHOTO MafCHUSI.
JIBuxxenue maneT Bokpyr Connia. [lepBas kocmudeckast ckopoctb. HeBecoMocTh
U MIEPETPY3KHU.

PaBHOBecne wmatepuanbHON TOuYkH. AOCONIOTHO TBEpPAOE Tenmo. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIUIEHHON OChIO BpaleHus. MOMeHT cuiibl. LIeHTp TskecTH.
Nmnynec Ttena. M3meHeHue wummynbca. MMnoynbc cuibl. 3aKOH COXpaHEHUs
MMITyJIbCa. PEakTMBHOE IBUKEHHUE.

Mexanunueckasi pabota U MOIIHOCTh. PaboTa cuil TsKECTH, YHOPYrOCTH, TPEHUSI.
Csi3b sHeprum u paOoThl. [loTeHuManbHash 3HEPrus Tena, MHOAHITOTO Haj
MMOBEPXHOCTHIO 3eMJH. [loTeHIIManbHAas SHEPrusl CxKATOM NpyKUHbl. KnHeTtnueckas



sHeprus. Teopema O KMHETHYECKOW SHEPrUMU. 3aKOH COXPAHECHMS MEXaHWYECKOU
DHEPIUHU.

Jemoncmpayuu.

1.

o v kW

8.
9.

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

HaGmonenre MeXaHUYECKOTro JBUKEHUS Telda OTHOCUTENIBHO PAa3HBIX Tel
OTCU€Ta.

CpaBHeHHE TyTe W TPAEKTOPUM JBHXKEHHMSI OJAHOIO M TOrO K€ Teja
OTHOCHUTEIBHO Pa3HbIX TEJ OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUS MIPSMOJIMHEUHOTO IBUKEHUS.
HccnenoBanue npu3HaAKOB PABHOYCKOPEHHOTO ABUKEHHUS.

HaGmronenue nBr>XeHHs Tela MO0 OKPY>KHOCTH.

HaGmonenre MexaHMUeCKUX SABJICHUM, MPOUCXOASIINX B CUCTEME OTCUETA
«Tenexxka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM  JBHXKEHUHU
OTHOCUTEJIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTh YCKOPEHHS Tella OT MAacChl Tella W JACHCTBYIOIIEH Ha HEro
CUJIBI.

HaGnronenue paBeHCcTBa CHIT TIPU B3aUMOJICHCTBUU TEJ.

N3menenue Beca Tena Mpu YCKOPEHHOM JIBUKCHUH.

[lepenava ummynbca Ipyu B3aUMOICHCTBUM TEI.

[IpeobpazoBaHus YHEPTUM NIPU B3aUMOIEHCTBUU TEII.

CoxpaHeHHe UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJIEHCTBUM.

CoxpaHeHHe UMITyJIbCa IPU aOCOIIOTHO YIPYTroM B3aUMOIEHCTBUU.
Habmronenmne peakTHBHOTO IBUYKEHUS.

CoxpaHeHHe MEXaHUYECKOM 3HEPTruy pHu CBOOOHOM MaJCHHH.
CoxpaHeHHe MEXaHUYECKON SHEPIUH MPU JBUKCHUU TeJa Mo 1eHCTBUEM
HPY>KUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoncTpynpoBanue TpakTa Ijis pa3roHa W JalbHEHUIIIETO PaBHOMEPHOTO
JBIDKCHMSI IIIAPHUKA WJIH TEJICHKKH.

OmpeneneHue CpeaHEH CKOPOCTH CKOJIBKECHHS OpycKa WIIH JIBHKCHHS
IIapyKa 1Mo HaKJIOHHOH IIJIOCKOCTH.

OmpeneneHue yCKOpEHHsI Tela IPH PaBHOYCKOPEHHOM JBIIKCHHH I10
HAKJIOHHOM TNTIOCKOCTH.

HccnenoBanne 3aBHCUMOCTH ITYTH OT BPEMEHH IPH PaBHOYCKOPSHHOM
JBIDKCHHH 0€3 HauaJabHON CKOPOCTH.

IIpoBepka THUIIOTE3BI: €CIM TPU PaBHOYCKOPEHHOM JBIDKCHHH 03
HAaYaJTbHOM CKOPOCTH IIYTH OTHOCSTCS KakK psa HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIHE MPOMEKYTKH BPEMCHH OJIMHAKOBEI.



6. HccinenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHUS.
7. Omnpenenenuie K03 PuIUeHTa TPEHUS CKOJIbKEHUS.
8. OmnpeneneHue KECTKOCTU MPYKUHBI.
9. Ompenenenure padOThl CWIIBI TPEHUS MPU PAaBHOMEPHOM JBIXKEHHM Teja
10 TOPU30HTAIBLHOUN MOBEPXHOCTH.
10. OnpesienieHne  pabOTBl  CHUJIBI  YNIPYTOCTH MpU  NOABEME TIpy3a C
UCIOJIb30BAaHUEM HEMOJBHKHOTO U TOJABHKHOTO OJIOKOB.
11. 3yyeHue 3aKoHa COXpaHEHUsI SHEPTUU.
Pasznen 9. Mexann4yeckue KoJ1e0aHUA U BOJIHBI.
Konebarenbnoe aBmxeHue. OCHOBHBIE XapaKTEPUCTHUKU KOJEOAHWM: MNEpHO/,
4yacToTa, aMIUIUTyAa. MaTemMaTHuecKuil U MpyKUHHbIA MasTHUKU. [IpeBpaiieHue
SHEPTUU MPH KOJIEOATEIHHOM JIBUKEHUU.
3aryxaromue kosneOanus. BeiHyx)aeHHbIe KosneOaHusa. Pezonanc. Mexanuueckue
BoJiHbI. CBOWCTBa MeXaHMYeCKHX BOJH. [IpojosibHBIE W TMONEpEYHbIE BOJIHBI.
JIiHa BOJIHBI U CKOPOCTh €€ pacnpocTpaHeHus. MexaHnueckure BOJHBI B TBEPIOM
TeJIe, CCMCMMYECKHNE BOJIHLI.
3Byk. I'pomkocTh 3Byka U BbeIcOTa TOHa. OTtpakeHue 3Byka. WH(pa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.
1. HaGmiomenue kojeOaHMN Ten IMOJ ACHCTBHEM CHIIBI TSDKECTH M CHUIIBI
YIOPYTOCTH.

2. HaGmonenue xonebaHuii rpy3a Ha HUTH U Ha MPYKUHE.

3. HaGmroneHue BBIHYXICHHBIX KOJICOAHHUI U pe30HaHCA.

4. PacnpocTpaHeHHE IPOAOIbHBIX U MONCPEYHBIX BOJIH (Ha MOCIIHN).

5. HaGaroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTMYECKUU PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue YacTOTHI U nepuoga  KojeOaHWH
MaTEeMaTHYECKOTO MasTHUKA.

2. OmpenenieHre 9acTOTH ¥ IIEPHO/1a KOJIeOaHUH TPYKMHHOTO MasTHHUKA.

3. HccnenoBanue 3aBUCMMOCTH TiepHoja KoyeOaHMid MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. VccnenoBaHWe 3aBUCHMOCTH TIEpHOIa KOJIeOaHUH MPYKMHHOTO MasTHUKA
OT MaccChl Tpy3a.

5. IIpoBepka HE3aBHUCUMOCTH IEpHO/a KOJeOaHUM Tpy3a, MOJABEUICHHOTO K
HUTH, OT MacChl Ipy3a.



6. OmBITBI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  MEpHOoJa  KoJeOaHUi
MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPY>KUHBI.

7. W3mepeHue ycKopeHusi CBOOOIHOTO NaJeHUsI.
Paszgen 10. DiieKTpOMarHMTHOE 110JI€ ¥ 3JIEKTPOMATHUTHbIE BOJHBI.
DIEeKTPOMAarHUTHOE ToJIE. DJIEKTPOMAarHUTHBIE BOJIHBL. CaoiicTBa
AIEKTPOMArHuTHhIX BoJH. [llkana »neKTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSA3U.
DJleKTpoMaruuTHas npupojia ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1. CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie padomot u onvimot.
1.M3yueHne CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOMJIBHOIO
TenedoHa.
Pasznen 11. CBeToBbBIC SIBICHUA.
JIyueBas Mozmenb cBera. Mctounuku cBeta. [IpsMonumHeliHOE pacnpocTpaHEHUE
ceera. 3atMenuss Connua u Jlynsl. Otpaxkenue ceta. [Inmockoe 3epkano. 3akoH
OTpa)KE€HHUs CBETA.

[Ipenomnenue cBeTa. 3aKOH MpesioMiIeHUs cBeTa. [1ojiHOe BHYTpEHHEE OTpakKeHUE
CBeTa. Hcnonb3oBaHue TOJHOTO  BHYTPEHHETO OTpaXXEHUS B

OINTUYECKUX CBETOBOJIAX.

Jlunza. Xon nydedt B nuH3e. Ontuyeckas cuctema (oroarnmapara, MUKPOCKOIA H

Teneckona. ['na3 kak ontTuyeckas cucteMa. biM3opyKkocTh U 1albHO30PKOCTb.

Pasznoxenne 6enoro ceeta B criektp. OnbiThl HetoToHA. CIOKEHHE CIIEKTPATBHBIX

uBeToB. Jlucnepcus cpera.

Jemoncmpayuu.
1. [IpsAMonMHEWHOE pacIpPOCTPAHEHUE CBETA.
2. OTtpakeHue cBeTa.
3. [Tony4yenne wu300paKeHU B TIJIOCKOM, BOTHYTOM U BBIIIYKIOM
3epKajiax.
4. [Ipenomnenue cBera.
5. OnTuyecknii CBETOBOA.
6. Xox nyyelt B coOuparoiieit JnH3e.
7. XO0JI Tydel B pacCEUBAIOLIEH JIMH3E.
8. [TonyueHnue n300pa>keHUI C TOMOIIBIO JTUH3.
9. [TpuHuun neiicTBusa goTtoamnmnaparta, MUKPOCKOIA U TEIECKOMA.

10. Monens riasa.
11. Paznoxenue 6e10ro cBeTa B CHEKTP.



12. [lonyyenne ©Oenoro cBeTa NOpU  CIOXKEHUM CBETAa  Pa3HbIX
uBeToB./Jabopamopnsie pabomul u onvimoi.
1. HccrmemoBanue 3aBUCHMMOCTH YIVIA OTPAaKEHUS CBETOBOrO Jyda OT yIJa
NaJCHHUs.
2. W3yueHue xapakTepuCTUK U300paXKeHUs IPEIMETa B INIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCHMOCTH YIUIA MPEJIOMIIEHUS CBETOBOIO JIyda OT yIJia
NaJ€HUs HAa TPAHULIE «BO31YX—CTEKIIO».
4. Tlonyuenune n300pakeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BI.
5. Omnpenenenue GOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIbI coOuparomiei
JVH3BI.
6. ONBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIEKTP.
7. OnbITBl IO BOCHPUATHIO IIBETA MPEAMETOB MPH UX HAOIIOACHUHM dYepe3
[[BETOBbIE (PUIIBTPHI.
Pa3zpnen 12. KBaHTOBBIC SIBJICHHS.
Onwitel  Peseppopna u rmuianerapHass mojenb aroma. Mogens aroma bopa.
Hcnyckanue v noriouieHrne cBeta arToMmoM. KBaHThl. JInHeUaTble CIEKTPHI.

PannoaktuBHOCTh. Anbda, 6era- u ramma-u3iaydeHus. CTpoeHue aTOMHOTO sijpa.
HyxkiionHnas monens aroMmHoro siapa. M3oromsl. PaamoakTuBHBIE HpeBpalieHUsI.
[lepuon nostypacnaja aTOMHBIX SIAED.

SnepHble peakuny. 3aKOHbI COXPAHEHUS 3apsAA0BOTO U MAaCCOBOTO YHCEI. DHEPTHUs
CBA3U aTOMHBIX siiep. CBsi3b Macchl U D)HEPruu. Peakiium cuHTe3a U AeNeHUs saep.
Ncrounuku sueprun CoJiHLIA U 3BE3.

Snepnas »Hepreruka. JIeWCTBUS paAMOAKTUBHBIX HW3JIYYEHUHM Ha IKHUBBIC

OpraHU3MBlI.
Jemoncmpayuu.

1 CrexTppl U31y4YEHUS U MOTJIOMICHUSI.

2 CrexTpsl pa3nHYHbIX Ta30B.

3 CnekTtp Bojopoa.

4. HaGmronenne TpekoB B kamepe Buiscona.

5 PaGota cuérurka HOHU3UPYIOMIHNX U3TYICHHM.

6 Perucrpanus W3JIy4EeHUS MIPUPOIHBIX MHHEPAIOB 51

npoaykToB.Jlabopamopnusie pabomsl u onvimel.

1. HaGnmroneHne CITOMIHBIX U TUHEHYATHIX CIICKTPOB H3ITyUCHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHUE HHEPTUHM YACTHUIBI MO TOPMO3ZHOMY
nytu (o gororpadusim).

3. H3mepeHue paiuoakKTUBHOTO (pOHA.

IToBTOPUTEILHO-00001IAKO I MOXYJIb.



[ToBTOpUTENBPHO-0000AIOMI MOAYIb MpPEIHAa3HAUYECH JJIi CUCTEMATU3alUU U
000011IeHHs TPEIMETHOTO COAEPKAHUS U OIbITa AESITEIBHOCTH, PUOOPETEHHOTO
IpU U3YYEHUH BCEro Kypca (PU3MKH, a TaKXKe IJs IMOATOTOBKA K OCHOBHOMY
rOCYJapCTBEHHOMY HK3aMEHY MO (Pu3MKe sl 00ydaroluXcsi, BHIOPABIIUX 3TOT
y4eOHBII npeaMer.
[Ipy wW3y4yeHUU MAAHHOTO MOAYJS PpEATU3YIOTCd U CHCTEMAaTHU3UPYIOTCS BUIBI
JEeSATENbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeUnBACTCA JOCTHKEHHUE MPEIMETHBIX U
METalpeJMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  O0ydeHus, (GopMmupyercs
€CTEeCTBEHHOHAYYHAsTPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB HCCJEJI0BAHUS
SBJICHUW TPUPOJLI U TEXHUKH, OBJAJCHUEC YMEHUSIMHU OOBACHATH (PU3HMUYECKUE
ABJICHUS, TPUMEHSs TOJyYCHHbIE 3HAHUS, pellaTh 3aJadyd, B TOM 4YHUCIE
KayeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.
[IpyuHIMNUANBHO AESTENbHOCTHBIM XapaKTep JaHHOIO pasjiefia peanu3yercs 3a
C4€T TOT0, 4TO OOYYaIOIIMECs BBIMOIHSIOT 3a/1aHUs, B KOTOPBIX UM Ipejiaraercs:
Ha OCHOBE IMOJIYYEHHBIX 3HAHUI Pacro3HaBaTh U HAYYHO OOBICHITH
¢usznueckre  SABICHUS B OKpYXKalIIeW  mpupoje U MOBCEIHEBHOM
KU3HU;UCTIOIB30BaTh HAYUYHBIE METOJbl MCCIEAOBAHMS (PUINYECKUX SIBICHHM, B
TOM
quclie ISl IPOBEPKU TUIIOTE3 U MOJTYyUYEHUs TEOPETUUECKUX BHIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBbI HamOoOJiee BaXKHBIX JIOCTH)KEHHH COBPEMEHHBIX
TEXHOJIOTUH, HANpUMEp, MPAKTUYECKOTO HCIIONIb30BAHUS PA3IMYHBIX UCTOYHHKOB
HHEPTrUM Ha OCHOBE 3aKOHA IMPEBPAICHUS] U COXPAHEHHS BCEX M3BECTHBIX BHJIOB
SHEPTUH.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue (u3uku Ha ypoBHE OCHOBHOI'O OOLIEro oOpa30BaHMs HAIpaBICHO HA

AOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHLIX H IPCIAMCTHBIX 06pa3OBaTeHBHBIX

pe3yabTaTOB.
B pesynbrate u3ydeHus (pU3MKM Ha ypOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUS y
oOyyarorerocsi OyayT cPOpMHPOBAHBI CIIEAYIONIUE JIMYHOCTHBIE PE3YyIbTaThl B

qacCTu:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- TMpOSIBJICHWE HWHTEpeca K HUCTOPUU U COBPEMEHHOMY COCTOSIHUIO
pOCCUNCKOM (PU3HUECKON HAYKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHIKEHUSIM POCCUUCKHUX YUEHBIX-(PU3UKOB;
2) rpa’skIaHCKOr0 ¥ JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:
- TOTOBHOCTD K AKTUBHOMY  Y4YacTHIO B 00CYyXKIeHUH

O6III€CTBCHH03HaIII/IMI)IXI/I OTHYCCKUX HpO6H€M, CBsI3aHHBIX C
IMPAKTUYICCKUM IIPUMCHCHHUCM ,ZIOCTI/I}KCHI/Iﬁ (1)I/I3I/IKI/I,

- OCO3HAHUE BaKHOCTU MOPAJIbHO-3TUYECKUX IPUHIUIIOB B AESATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCIOPHATHE OCTETUYECKMX KayecTB (U3MYECKOM Hayku: €€
FapMOHUYHOTO OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HaHHE IEHHOCTU (PU3MYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTa
MMO3HAHUS  MHPA, OCHOBBI  Pa3BUTUA  TEXHOJOTHUM, Ba)XHEUIIEH
COCTaBIISIIOILIEN KYJIbTYPHI;

- pa3BUTHE HAYYHOU JIIOOO3HATEIBHOCTH, HHTEPECA K UCCIEA0BATEIbCKOMN
NEeATENbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbSl U IMOIUOHAIBHOT O
0J1aronoJy4us:

- OCO3HAaHHWE IIEHHOCTH O0€30MacHOT0 o0pa3a >KM3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BAXHOCTU TMPaBWJ OE30MaCHOTO TOBEJCHHS Ha
TPaHCIIOPTE, HA JIOPOTax, C AJIEKTPUUECKUM U TEIJIOBBIM 000pY/IO0BAHUEM
B IOMAITHUX YCIIOBUSAX;

- c(hOpMUPOBAaHHOCTh HaBbIKA pe(rEKCHM, MPU3HAHUE CBOETO IpaBa Ha
OIMOKY U TAKOT'O K€ MpaBa y Ipyroro 4eJIOBEKa;

6) TPY10BOr0 BOCIIMTAHMS



* - AKTUBHO€ YYacTHE B PEIICHHM MPAKTUYECKUX 3aJad (B paMKaX CEMbH,
o0Opa3oBaTelbHOM OpraHu3aldy, ropoAa, Kpas) TEXHOJOTMYECKOH H
COLIMAJIBHOM HANpPaBJIEHHOCTH, TPEOYIOUIUX B TOM 4YHCIIe U (PU3MUECKUX
3HAHMMU;

« - HUHTEpEC K MPAKTUUYECKOMY H3YUYEHHUIO TMpOQPEeccui, CBA3aHHBIX C
(bu3HKoOii;

« 7) 3K0JIOTUY€eCKOr0 BOCIIUTAHMS

« - OpPHEHTAlMs HA MPUMEHEHHE (PU3NUECKUX 3HAHUM JUIsl pelIeHus 3a1a4 B
00JIaCTH OKpY’XKalolllel cpefipl, MIAHUPOBAHUS MOCTYNKOB M OLUEHKH MX
BO3MOXKHBIX TTOCJIEJICTBUHN JUIsl OKPYKAIOLIEH Cpeibl;

« - OCO3HaHHE TrJ00aJbHOr0 XapakTepa HKOJIOrMYEeCKUX MpoljieM U MmyTe
UX PEIICHHUS;

- 8 amantaumm K HU3MEHSIOIMIMMCH YCJIOBHSIM CONHAJBHONH H
NPUPOAHOMN cpeabl:

« - MOTpeOHOCTh BO B3aWMOJICUCTBUU TPU BHITIOJIHEHUU HMCCJICAOBAaHUN U
MPOCKTOB (HYU3UYECKOU HAMPABICHHOCTH, OTKPBHITOCTH OMBITY W 3HAHUSM
APYTHuX,

* -  IIOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3

IIPAKTUYECKYIO ESITEIbHOCTD;

« - MOTpeOHOCTH B (QOPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHUCIE
dbopMynupoBaTh UAECH, MOHATHUS, TUNOTE3bl O (U3MUECKHX OOBEKTaX U
SIBJICHUSIX;

« - oco3HaHUE Je(UIMTOB COOCTBEHHBIX 3HAHHM W KOMIIETEHTHOCTEH B
obnactu PU3HKY;

- IUIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUU HOBBIX (HU3UUECKUX
3HAHUM;

* - CTpPEMJICHME AaHAJIU3UPOBATh U BBIABJIATH B3aWUMOCBA3U IPUPOIBI,
o0IecTBa U PKOHOMHKH, B TOM YHCIIE C HCIOJb30BaHUEM (HU3UIECKUX
3HAHMM;

* - OLICHKA CBOMX JECHCTBUM C YYETOM BIMSHUA Ha OKPYXKAIOLIYIO Cpexdy,
BO3MOKHBIX TJI00ATBHBIX MOCIEACTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBOeHUs mporpamMmbl Mo (U3MKE HA YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHuss y oOyuyatomierocsi OyayT cQOpMHUpPOBaHBI MeTalpeaMeTHbIE
pe3yabTaThl, BKIIOUYAIONINE TO3HABATEIbHBIE YHUBEPCAJIbHbBIE YUCOHbIC 1EHCTBUSA,



KOMMYHUKATHBHBIE  YHUBEpCAJIbHbIE  Y4YEOHbIE  JACHCTBUS,  PETYJISATUBHbBIC

YHUBEpCAJIbHbIE YU€OHBIE IEHCTBHUS.

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHBIC Y4eOHbIC JeHCTBHUS

Ba3oBble JJornueckue 1edcTBUA:

BBIABIIATH U XapaKTCPU30BATh CYIIICCTBCHHLBIC ITPU3HAKU 00BEKTOB

(ssBIEHUI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKAIINN, OCHOBAHUS IS
0000111eHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IMTPOTUBOPEYHS B pacCMaTpUBAaEMbIX (pakTax,
TAHHBIX U HAOIIOJCHUSIX, OTHOCSIIUXCS K (PU3UUECKUM SIBIICHUSIM;

BBISIBJISITh NPUYUHHO-CIEJACTBEHHBIE CBA3U MPU H3YUYCHUH (U3HUUECKUX
SBJICHUN W MPOLIECCOB, J€NIaTh BBHIBOJABI C UCIIOJIB30BAHUEM JI€TYKTUBHBIX
U WHJIYKTUBHBIX YMO3AKJIIOUEHUH, BBIIBUTaTh TUIIOTE3bl O B3aUMOCBSI3IX
(bu3MUeCKUX BETUYHH;

CaMOCTOSITETIbHO BBIOMpATh CMOCOO pelieHus ydeOHOM (u3ndecKoit
3ajauM (CpaBHEHHE HECKOJBKHUX BapHAHTOB pEIIEHHUs, BHIOOp Hauboisee
HOJXOASILEro ¢ Y4ETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciie1oBareLCKAE TeCTBHUSA .

UCTIOJIH30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;
IPOBOJIUTH MO CAMOCTOSITEIIFHO COCTABJICHHOMY IIIaHY OIBIT, HECIOKHBIN
bU3UYECKU AKCIIEPUMEHT, HEOOJbIIoe UCCeAoBaHUE (DU3NUECKOTO
SIBIICHUS;

OLICHWBAaTh Ha MNPUMEHUMOCTh W  JIOCTOBEPHOCTh HWH(MOpPMAIIHIO,
TIOJTYYSHHYIO B XOJI€ UCCIICIOBAHUS WIIH SKCIICPUMEHTA;

CaMOCTOATEIHHO (HOPMYTHUPOBATH 0OOOIIEHUS M BBIBOJBI TI0 pPe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICOBAHMS;

NPOTHO3UPOBATh BO3MOXKHOE  JajbHEiInee pa3BUTHE (HU3UIECKUX
MIPOIIECCOB, a TAKXKE BBIIBUTATH MPEIOI0KEHUS 00 X Pa3BUTUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

IPUMEHSTh Pa3IMYHbIC METOJIbI, HHCTPYMEHTBI M 3aIIPOCHI IIPH MOUCKE U
orbope MH(pOPMAMKA WM JAHHBIX C Y4ETOM MPEIIONKCHHOW YUYCOHOM
bu3ndecKoi 3a1a4m;

aHAJIM3UPOBATh, CUCTEMATU3MPOBATh U MHTEPIPETUPOBATH MHOOPMAIHIO
Pa3IUYHBIX BUIOB M (OPM IIPEACTABIICHHUS,



CaMOCTOSITEJILHO ~ BBIOMPATh ONTHUMAIbHYIO (OpMYy MpeacTaBlICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pEIIaeMble 3aJayd  HECJIOKHBIMHU
CXEMaMH, TuarpaMmamMu, HTHOU rpauKoi 1 UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

B X0/l OOCYXJIeHHs y4yeOHOro Marepuana, pe3yJbTaToB JadopaTOPHBIX
paboT ¥ MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOil TEMBbI U
BBICKA3bIBaTh MJICH, HAIICJICHHBIC Ha pPEIICHUE 3a7aud M TMOAJEpiKaHue
0J1aro’KeaaTeIbHOCTH OOIICHMS,

COTOCTaBIISAITh CBOM CYXKICHHUS C CYXICHHSIMH JIPYTHX YYaCTHHKOB
auanora, oOOHapy>KUBaTh Pa3IMuMe U CXOJCTBO TO3HIIHIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMMCbMEHHBIX TEKCTAX;
MyOJIMYHO MPEICTABISATh PE3yAbTaThl BBITIOJHEHHOTO (PH3UIECKOTO OMbITa
(9KCTIEPUMEHTA, UCCIICIOBAHMSI, IPOCKTA);

NOHMMAaTh W  HWCIOJB30BaTh  NPEUMYIECTBA  KOMAaHIHOW U
WHIUBHUIYabHOW pabOThl TpPU pPEIIeHWH KOHKPETHOW (pu3mdeckoi
po0JIeMBlI;

NPUHUMATh LM COBMECTHOW JESITeTbHOCTH, OPraHU30BBIBATH JICHCTBUS
no e€ JOCTHKEHUIO: pacHpelesiTh pPOJH, OOCYXIaTh MpPOIECCH U
pe3yIbTaThl COBMECTHON pabOThl, 0000IIaTh MHEHUS HECKOJIBKHX JIIOCH;
BBITIOJTHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYeCTBEHHOTO pe3ybTaTa 1o
CBOEMY HAIpaBICHUI0 M KOOPAUHHUPYS CBOM JEUCTBUS C JPYTUMU
YJIeHAMU KOMAaH/IbI;

OLICHMBATh KAueCTBO CBOETO BKJIaga B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENTFHO C(OPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHA.

PerynsiTuBHbIe YHHBepPcaJIbHbIE YUeOHbIe AelicTBUSA

Camoopranusanus:

BBISBJISITH MPOOJIEMBI B )KHU3HEHHBIX U YUCOHBIX CUTYyaIUSIX, TPEOYIONTUX
TUTSE petieHust GU3NIeCKUX 3HAHUI;

OpPUEHTHPOBATHCA B  Pa3NMYHBIX MOAXOAAaX TMPUHATUS  PEUICHUN
(MHAMBUAYaAIbHOE, TPUHATHE PEUICHUS B TPYyIIEe, NPUHSATHUE PEIICHUN
TPYTITION);

CaMOCTOSITEIbHO COCTAaBIISATh AJITOPUTM pelIeHUs GU3NUECKON 3a1auu WU
IJlaHa MCCJEAOBaHUS C YUYETOM HMMEIOIIUXCA PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BApUAHThI PEIICHUI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOHL, 3MOIII’IOHaJIbeIﬁ HHTEJIJICKT:



JaBaTh aJI€KBATHYIO OLIEHKY CUTYAllMH U MpeIIaraTh IIaH €€ U3MEHEHU;
OOBSICHSITh ~ MPUYMUHBI  JIOCTHXKEHHS  (HEIOCTUXKEHHUS) Pe3yJIbTaTOB
NEeSATENbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHCJE B XOJ BBITIOJHECHUS
(¢u3nyuecKoro HcCCleIOBaHUS WM MPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENbCTB, M3MEHUBILIHUXCSA CUTyallMd, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTAaTa LIEJIU U YCIOBUSM;

CTaBUThH ce0s Ha MECTO APYroro 4eyjoBeKa B XOJI€ CIOpa WIW JUCKYCCUU
Ha HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
NpHU3HABaTh CBOE MPABO Ha OMIMOKY MpU pelieHuu (HU3NUECKUX 3a7a4 WiIn
B YTBEPKJEHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JAPYroro.

NPEAMETHBIE PE3YJIBTATHI

K koHiy oOyuenuss B 7 kJjacce IMpeAMETHbIE Pe3yJdbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIONIb30BaTh  MOHATHSA:  (U3MYECKHME M  XUMHYECKHE  SBIICHUS,
HAOJIIO/IEHNEe, IKCIIEPUMEHT, MOJENb, THIOTE3a, €AUHUIIBI (U3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUS BemiecTBa (TBEpAOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYEeCKOe JBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJIMHENHOE), TPaeKTOpHUs, PaBHOJEHCTBYIOIIAS
cuna, nedopmanus (ynpyrasi, IJIacTUYeCcKasi), HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;

paznuyarh siBieHus (qud@y3us, TEIIOBOE NBMKEHHE YACTHI] BEIIECTBA,
paBHOMEPHOE  JIBIJKEHHME, HEPaBHOMEpPHOE  JBWKCHHUE, HWHEPIHS,
B3aUMOJICHCTBHE TE€J, pABHOBECHE TBEPJIBIX TEN C 3aKPEIUIEHHOW OCHIO
BpallleHus, Iepeada JaBJICHUs TBEPABIMU TEJNaMH, KUIKOCTAMH U
razamu, atMocepHOoe JaBiCHHE, IJIaBaHWE Tel, MPEeBPAIICHUS
MEXaHUYECKOW 3HEPruM) MO OMUCAHHUIO UX XapaKTEPHBIX CBOWMCTB U Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOMIHNX JaHHOE (PU3NUYECKOE SBIICHUE;
pacmo3HaBaTh TMPOSIBICHWE W3YYCHHBIX (DU3UYECKUX  SBICHUU B
OKpYXaIoleM MHpE, B TOM 4YHUCIe (PUINYECKUE SBICHUS B TPUPOJIC:
OpUMEPHl JBMKEHUSI C PA3IMUHBIMH CKOPOCTSAMH B >KMBOW U HEXUBOU
OpUpoJe, NEUCTBUE CHUJIBI TPEHUS B MPUPOAE U TEXHUKE, BIUSIHUE
aTMOC(EpHOro JaBJICHUSI HA KMUBOW OpraHu3M, IJIaBaHUE PhIO, pblyaru B
TEJIE YeJ0BEeKa, MPU 3TOM MEPEBOJUTh MPAKTHUUECKYIO 3a/l1auy B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHbIE CBOMCTBA (TPU3HAKU) (DU3NUYECKUX SIBJICHU;



OMUCHIBATh M3YyUYECHHBIE CBOMCTBA Te M (U3UUYECKUE SIBJICHUS, UCTIOJb3Ys
dbuznyeckue BeaUUYUHBI (Macca, O0OBEM, IUIOTHOCTH BEIECTBA, BpEMS,
MyTh, CKOPOCTb, CPEIIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSAKECTU, BEC
Tena, CUja TpeHus, JaBjieHue (TBEPAOrO Tena, KUIKOCTH, Tasa),
BBITAJIKUBAIOIAsI CUJIa, MEXaHWYecKas paboTa, MOIIHOCTb, IUJIEYO CHUJIBI,
MOMEHT CHJIbI, KOX((PUIMEHT TMOJE3HOro JCHUCTBUSI MEXaHU3MOB,
KMHETUYECKasi U TOTCHI[MAJIbHAs DHEPTHsl), MPU ONHCAHUU TMPABUIBHO
TpakToBaTh  (PU3MUECKUNA  CMBICI  HCIOJB3YEMBIX  BEJIUYHMH, HX
0003HaYeHUsI W EAUHUIBI (PU3UYECKUX BEITUYUH, HAXOIUTH (HOPMYIIBL,
CBSI3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BEIMUYMHY C JAPYTMMHU BEJIMUYUHAMH,
CTPOUTH TpaUKU U3yUYCHHBIX 3aBUCUMOCTEH (PU3UYECKUX BEIIUYUH;
XapaKTepU30BaTh CBOWCTBA Tei, (PU3UUEeCKUEe SBICHUS W MPOLECCHI,
UCIIONB3Ys MpaBuia CIOXKEHUs: cuil (BI0JIb OAHOW TpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBUIIO0 paBHOBeCHs pbluara (0Js0ka),
«30JI0OTOE TIPABUJIO» MEXAaHUKH, 3aKOH COXPaHEHUsS MEXaHUYECKOUH
SHEPIruM, MPU OTOM JIaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA U
3aIUCHIBATh €70 MATEMAaTHUYECKOE BBIPAKCHUE;

O0O0BSACHATH (PU3MUECKHUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJl, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyalluid MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHUE U3 12
JIOTUYECKUX IIAroB ¢ OMopod Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3MYECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiatb pacu€THhIC 3amayd B 1—2 [AecTBUS, HMCHONB3YsSd 3aKOHBI U
dbopMyIbl, CBsI3bIBatONIME (PU3NYECKHE BEIUYHHBI: HA OCHOBE aHaIM3a
yCIIOBUS 3aJ]a4M 3aMHChIBaTh KPATKOE YCIOBHUE, MOACTABIATH (PU3NUYECKUE
BEJIMYUHBI B (OPMYJBI U TMPOBOAHUTH PACUETHI, HAXOIUTH CIPABOYHBIC
JaHHBIE, HEOOXOAUMBIC IJISl PEIICHUs 3a/1a4, OIICHUBATh PEATMCTUIHOCTD
MOJIYYeHHON (DU3UYECKON BEIMUNHBI;

pacmo3HaBaTh MPOOJEMbI, KOTOpPbIE MOXHO PEIIUTh TPH TOMOIIU
(bu3MUECKIX METO/IOB, B OMTMCAHUHU UCCIIEIOBAHMSI BBIJIETSATH TPOBEPIEMOE
npeamnoyiokeHue  (rumoresy),  pa3iauyaTh M MHTEPIPETUPOBATH
MOJIYYEHHBI pe3yJibTaT, HAXOJIUTh OIIMOKKM B XOJ€ ONbITa, JAenaTh
BBIBOJIBI 110 €r0 pe3yJibTaTaMm;

NPOBOAUTH OMNBITHI TIO HAOMIOACHWIO (U3MYECKUX SBICHUW WM
duznuecknx CBOWCTB Te: dbopmynupoBaTh IpOBEPSIEMbIE
IPEANOJIOKEHNUS, cooupathb YCTaHOBKY u3 MPEAJI0KEHHOTO
000py10BaHUS, 3AUCHIBATh XO/1 OMbITa U (HOPMYJIUPOBATH BHIBOJIbL;



BBIMIOJHATh MpPSMbIE M3MEPEHUs PAcCTOSIHUS, BPEMEHHM, Macchl Tela,
0o0béMa, CHUJIBl M TEMIEpPaTypbl C HCIHOJB30BAHUEM aHAJIOrOBBIX U
nM(ppOBBIX TPUOOPOB, 3aNMUCHIBaTh IOKAa3aHUA MPUOOPOB C YUYETOM
3aJ1aHHOM a0COJIIOTHOM MOrPEIIHOCTH U3MEPEHUI;

IPOBOAUTH UCCIIEA0BAHUE 3aBUCUMOCTU OJHOM (PM3UUECKON BEJIMYMUHBI OT
JIpYrol € HCIHOJIb30BAaHUEM NPSIMBIX H3MEpPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JIBHOXKYIIETOCs Tejla OT BPEMEHU JBMXKEHMS Teja, CHIIbI
TPEHUsI CKOJBXEHUS OT Beca Tella, KauecTBa 0OpaOOTKH MOBEPXHOCTEH
TEJT ¥ HE3aBUCUMOCTH CHJIBI TPEHMs OT IUIOIIAJM CONPUKOCHOBEHUS TeJ,
CWJIbl YIOPYrOCTH OT YAJMHEHUS TMPYKUHBI, BBITAJIKWBAIOMIEH CHIIBI OT
00béMa TOrpyXKEHHOM dYacTH Tela W OT IJIOTHOCTH JKUJKOCTH, €€
HE3aBUCUMOCTH OT MJIOTHOCTH TeJa, OT TNIyOMHBI, Ha KOTOPYIO MOTPYKEHO
TEJO, YCJIOBUM IJIaBaHUA TeJl, YCJIOBUN paBHOBECHUS pblyara v OJIOKOB),
y4acTBOBAaTh B IUIAHUPOBAaHUU Y4YEOHOrO UCCIENOBaHUA, COOUpaTh
YCTAHOBKY W BBIMOJHATH H3MEPEHUS, CIEays MPEeAIOKCHHOMY IUIaHy,
¢uKcHpoBaTh PE3YNbTATHl IMOTYYEHHOM 3aBUCUMOCTH  (U3HUECKUX
BEJIMYMH B BUJIE TPEIJIOKEHHBIX Ta0JIUIl U TpadUKOB, €1aTh BHIBOJBI 110
pe3ysbTaTaM UCCIIeIOBAHUS;

IPOBOAUTh KOCBEHHBIE H3MEpPEHUS (HU3UYECKUX BEIWYUH (IJIOTHOCTH
BEIIECTBA JKUJIKOCTM H TBEPAOrO TeNa, CHJIa TPEHHSI CKOJIbKEHUS,
JaBJIeHUE  BO3[yXa, BBbITAJKUBAIOIIAsg CWJIa, JIEWCTBYIOIAs  Ha
NOTPY>KEHHOE B JKHIKOCTh TeNl0, KOA((PUIMEHT MOJIE3HOT0 JEHCTBUS
IPOCTBIX MEXaHU3MOB), CIENyS NPENJOKEHHOW WHCTPYKIMH: TpPH
BBITIOJTHEHUU W3MEpPEHUN CcoOUpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBIUUCTISITh 3HAUEHUE UCKOMOW BETTUYNHBL;

co0JIr01aTh TIpaBUJia TEXHUKU 0€30MMacHOCTH TP paboTe ¢ 1abopaTOpHbIM
000py10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JEUCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JAUHAMOMETP, COOOIIAIOIIUECS COCYIBI, OapoMeTp,
pblYar, NOJABUKHBIN 1 HETIOABM)KHBIHN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapakTepu30BaThb MPHUHLMUIBI JCHCTBUS W3YYEHHBIX HpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha MX ONHUCAaHHUS (B TOM 4YHCIE:
NOMIIMIIHUKHA, YCTPOMCTBO BOJONPOBOJA, THUAPABIMYECKHA IIpecc,
MaHOMETp, BBICOTOMEp, IMOPIIHEBOM HACOC, APEOMETP), UCIOJIb3YS 3HAHUS
0 CBOWCTBaX (pM3MYECKUX SBICHUU W HEOOXOAMMbIe (PU3NUECKHUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTHL  MHpUMEpbl  (HAXoaUTh HWHGOpPMALMIO O  MpPUMEpPaX)
MIPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM



AKU3HU 151 oOecreueHuns 0€30MacHOCTH MpU 0OpallleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3J0pPOBbs M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPY KAIOILEH CPEJIE;

OCYHIECTBJISITh OTOOp MCTOYHUKOB HHpopMauuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM MTOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHUM W TYTEM CpaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJEISATH
uH(pOpPMALIMIO, KOTOpasi SBISETCA MNPOTUBOPEUYMBOM MM MOXKET OBIThH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBHIMOJHEHUU YUYE€OHBIX 3aJaHUN HAYyUYHO-TIOMYJISIPHYIO
auTepatypy  (U3MYECKOro cojaepkaHWs, CIPaBOYHbIE MaTepHalbl,
pecypcebl cetn MIHTEpHET, BIaaeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTAa,
npeoOpazoBaHusi HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBbIE KpAaTKUE MUCHMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(POpMaLUU (PU3NYECKOTO COACpPKAHUS, B TOM
yyciie MyOJIMYHO JeNaTh KpaTKUe COOOIIEHHsS O pe3yjbTaTax MpPOEKTOB
WIM y4eOHBIX HWCCIEAOBAHWM, TpPU HSTOM TIPaAMOTHO HCIOJIb30BAThH
U3YUYCHHBIH TOHATUMHBIA anmapar Kypca (U3HKH, CONPOBOXKIATH
BBICTYIUICHUE IIPE3ECHTALIUEN;

IOpY BBINOJIHEHUN YYEOHBIX NPOEKTOB M HCCIEIOBaHUM paclpenesiTh
00513aHHOCTH B TpyHIE B COOTBETCTBUU C IOCTaBJICHHBIMM 3aJadyaMH,
CICAUTh 3a BBIIOJHEHUEM IUIAaHA JCHCTBHUM, aJCKBATHO OLICHUBATH
COOCTBEHHBI  BKJIaJ B  JI€ATENbHOCTh  TIpPYyMIbl, BHICTPAUBATh
KOMMYHHMKAaTHUBHOE B3aUMOJCHCTBUE, YUUTHIBAs MHECHUE OKPYKAIOLIUX.

K koHiy oOyuenuss B 8 kijacce mpeaMeTHbIE pe3yibTaThl HA 0Aa30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: MAacca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKECHUE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHHUS BEILECTBA, KPUCTAILINYECKUE
U amop(HbIe TeNa, HACBHIIICHHBI W HEHACHIIICHHBIA Map, BIAXXHOCTH
BO3/yXa, TEMIEpaTypa, BHYTPEHHSS DJHEPIrus, TEIUIOBOM JBUTATEllb,
AJIEMEHTAPHBIN NEKTPUUECKUM 3apsiji, JIIEKTPUUYECKOE MOJIE, IPOBOJIHUKHU
Y JTABJIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TTOJIE;

paznuuath SIBJIICHHs (TEIJIOBOE paCIIMpPEHHUE U CXaTue, Teruiolepenaya,
TEIUIOBOE PAaBHOBECHUE, CMAUYMBAHUE, KANWIUIAPHBIC SIBJICHHUS, UCIIAPCHUE,
KOHJICHCAIIUS, IJIABJIEHWE, KpUCTau3ainusi (OTBEpIEBAHUE), KUIICHUE,
TeIUIonepeada (TemIonpoBOJHOCTD, KOHBEKLW, U3IIy4YEHUE),
AJIEKTpU3aLus TEJl, B3aUMOJCUCTBUAE 3apsA0B, JCUCTBUS JICKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aWMOJICICTBHE MArHUTOB, JECHCTBUE
MAarHUTHOTO TMOJISI HA TPOBOJAHUK C TOKOM, 3JIEKTPOMArHUTHAST UHIYKIIUS )



[0 ONHCAaHUID MX XapaKTEPHBIX CBOMCTB K HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PUBHUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBICHUE HW3YUYCHHBIX (U3UYECKUX SBICHUU B
OKpYXKalollleM MHpE, B TOM YHCIIEe (PU3UUECKUE SBJICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSIKEHHE W KaNWUISIPHBIC SIBIICHUS B MPHUPOJE,
KpUCTaUIbl B Tmipupoie, wusnydeHue CoyHIA, 3amMep3aHue BOJOEMOB,
MOpPCKHE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHETa, JJICKTPUIECKUE
SBJICHUSI B aTMoc(epe, IEKTPUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE
noyie 3emiiu, Aapeid MOICOoB, POJIb MArHUTHOTO TOJIS JJis JKU3HU Ha
3emie, NOJISIPHOE CUSTHUE, MPU ITOM MEPEBOJUTH MPAKTUUYECKYIO 3a7]a4y B
y4eOHYI0, BBIICNATH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKU) (DU3UUECKUX
SIBJICHU;

OMUCHIBATh M3YyUYCHHBIC CBOMCTBA TeI M (U3NUYECKHUE SIBJICHUS, UCTIOJb3Ys
dbu3uvecKkre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSS YHEPTH, KOJTUYECTBO
TEIUIOTHI, YJEJbHAas TEIUIOEMKOCTh BEILIECTBA, YJENIbHAs TEIUioTa
IUIaBJICHUSA, YJeldbHAs TEIUIoTa MapooOpa3oBaHUs, yACNbHAs TEIUIOTa
CrOpaHusi TOIUIMBA, KOY(PGUIIMEHT TIOJIE3HOTO JEHUCTBHUS TEIJIOBOM
MalllMHbI, OTHOCUTEJBbHAs BJIAXXHOCTH BO31yXad, JIEKTPUUECKUMN 3apsin,
CHJIa TOKa, JJIEKTPUYECKOE HANPSIKEHHUE, CONPOTHUBIIEHUE IPOBOIHUKA,
yIeTbHOE  COMPOTHBJIICHME  BemiecTBa, paboTta W MOIIHOCTh
ANIEKTPUYECKOr0  TOKa), TMpU ONUCAaHWU MPaBUIBHO  TPAKTOBATh
(bu3MYECKHUI CMBICIT HUCITONB3YEMBIX BEJIMYMH, 0003HAUYECHUS U EIUHUIIBI
(¢u3MuecKnX BEIWYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
¢u3MUecKyl0 BETUYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH Tpaduku
U3YYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3WYECKHE SBICHUS U TPOIECCHI,
VICIIOJIb3YSl OCHOBHBIE TIOJIOKEHUS MOJEKYJIAPHO-KMHETUUECKOM TEOPUU
CTPOCHHMS BEIlECTBAa, MPUHIUII CYNEPHNO3ULINU TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAna, 3akoH Oma [Jisl y4acTKa 1€, 3aKOH
JIxoyns—JleHua, 3aKOH COXpaHEHUsT JSHEPIUM, IIPU OTOM JaBaTh
CJIOBECHYIO (OPMYIHPOBKY 3aKOHa M 3alKChIBATh €r0 MaTeMaTHYeCKOe
BBIPAXKECHHUE;

OOBSCHATH (PU3MYECKHE TPOIECCHl W CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyalHi NPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHOCIIECICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHE U3 1—2 IOTHYECKUX
IaroB ¢ Omopod Ha 1—2 W3y4YEeHHBIX CBOWCTBA (U3MUECKUX SIBICHHM,
(bU3UYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;



pemiaTe pacu€THblE 3aJayd B 2—3 JCUCTBUA, HCIIONb3YS 3aKOHBI M
dbopmynbl, cBs3biBatolMe (U3MYECKUE BEJIMYMHBI: HA OCHOBE aHallu3a
YCIIOBUS 3aJa4d 3aIlMCHIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HEAOCTATOK
JAHHBIX JJIA peUIeHus 3a/Jayd, BbIOMpATh 3aKOHBI U  (POPMYIIBI,
HEoOXoauMbIe 1Jisi €€ peleHus, NPOBOAUTh pacy€éThl W CpPaBHUBATH
NOJIyYeHHOE 3HaueHue (PU3NUECKON BETUUYMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpoOJEMbl, KOTOpPblE MOXHO PpEIIUTh NpH MOMOIIU
(u3MUEeCKHX METOJIOB, HUCIOJIb3ysd ONUCAHUE HCCIEIOBAaHUSA, BbIICIATDH
IPOBEPSIEMOE  NPEANOJ0KEHUE, OLEHUBATh IPABWIBHOCTh MOpPSAJKa
IIPOBEACHUS UCCIIEIOBAHMUS, 1€JIaTh BbIBOJIBL;

OPOBOAUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SBICHUU WIH
(bu3MUecKrX CBOMCTB TeJ (KaNWJUIAPHBIE SIBJICHUS, 3aBUCUMOCTb JJaBJICHUS
BO3/lyXa OT ero o0b&éMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U
HarpeBaHusl NPU MIITYYECHUM OT IIBETa HU3Nydaromend (MOTIoIIaroIe)
NOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOABI OT TEMIEPATypbl KUAKOCTU U
wiomaa €€ TOBEPXHOCTH, DJIEKTpHU3alMs Tel W B3aUMOJICHCTBUE
ANEKTPUUYECKUX 3apsioB, B3aUMOJACHCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJu3aldsl MAarHUTHBIX IIOJIEM IIOCTOSHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO II0JII Ha IPOBOJAHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA,
CBOMCTBA AJIEKTPOJBUTATENSI TOCTOSHHOIO TOKa): (POpMYyIHpPOBATH
IpOBEpsieMbIE MPEANOI0KEHUs, COOUPAaTh YCTAHOBKY M3 IMPEMJIOKEHHOTO
000pyA0OBaHUs, ONMCHIBATH X0l OMBITA U (POPMYITUPOBATH BHIBOIBI;
BBIIIOJIHATh ~ IPAMBIE  HM3MEPEHUs  TEeMIEpaTypbl,  OTHOCUTEIbHOM
BJI&XXHOCTH BO3/yXa, CWIbl TOKAa, HAaNpPSDKEHUs C HCIOJIb30BAHUEM
AHAJIOTOBBIX MPUOOPOB W JATYMKOB (PU3WYECKUX BEIMYUH, CPAaBHUBATH
pe3yIbTaThl U3MEPEHHUH C yIETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTU OJJHOW (PM3MUECKON BEIMUYMUHBI OT
IpYrol € HCHOJB30BAaHWEM MPSAMBIX HW3MEPEHHH  (3aBUCUMOCTH
CONPOTUBIICHUS IPOBOJHMKA OT €ro UIMHBI, IUIOIAAU IIOIEPEYHOrO
CEYECHUS U yIEIBHOIO CONPOTUBIICHMS BEIIECTBA IPOBOJHUKA, CUJIbI TOKA,
UAYLIEr0 4epe3 MPOBOJHUK, OT HANPKEHWs HAa  IPOBOJHMKE,
UCCIEOBAaHNE TIIOCJIENOBATEIBHOIO W NApPaJUICIBHOIO  COEIVHEHUU
NPOBOJIHUKOB): IUIAHUPOBATh HCCIEIOBAaHUE, COOMpaTh YCTAHOBKY U
BBINOJHATE M3MEPEHUs, cleAysd NpPeIIOKEHHOMY IUIaHy, (PUKCHpPOBATH
pe3ynabTaThl MOJTYYEHHOM 3aBHCHUMOCTH B BUAE TaOmUIl U TpaduKoB,
JieaTh BBIBOBI 110 PE3yIbTaTaM MCCIIEI0BaHNU;

IIPOBOJUTh KOCBEHHbIE H3MEpEeHUs (U3MUECKUX BEIWYUH (yAeJIbHas
TEIUIOEMKOCTh ~ BELIECTBA, CONPOTUBIEHHUE TNPOBOAHMKA, padoTra W



MOIIIHOCTh 3JEKTPUUECKOTO TOKA): TUIAHWPOBAaTh M3MEPEHUs, COOMpPATh
AKCIIEPUMEHTANTBHYIO YCTAaHOBKY, CIEAYys NPEIIOKCHHON WHCTPYKIHU, U
BBIYUCIIATH 3HAUYCHUE BEIIUYNHBL;

coOJII01aTh PaBUIJIa TEXHUKKU 0€30MaCHOCTHU MpHU paboTe ¢ 1ad0paTopHbIM
00opy10BaHUEM;

XapaKTepU30BaTh TMPUHIMIBI JCHCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OMOPOH Ha WX OMHUCAaHWS (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, THTPOMETp, MapoBas TypOWHA, aMIiepMerp,
BOJIBTMETP, CUYETYHUK DJICKTPUUCCKOW JHEPIUH, JJICKTPOOCBETUTCIIHHBIC
npuOOPBI, HAarpeBaTeIbHBIC YJICKTPONPUOOPHI (IPUMEPHI), IIEKTPUUCCKUE
NIPEIOXPAaHUTENH, dJICKTPOMATrHUAT, JICKTPOIBUTATEIb IOCTOSIHHOTO TOKA),
UCTIONIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYCCKHUX SIBICHUH W HEOOXOIUMBIC
du3nUecKre 3aKOHOMEPHOCTH;

pacmo3HaBaTh IPOCThIC TEXHUYCCKHUE YCTPOMCTBA W HM3MEPHUTEIIbHBIC
npuOOpbl MO CcXeMaM M CXEMaTUYHBIM PHCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, IICUXPOMETP, TUTPOMETP, JBHUTATEIb BHYTPEHHETO
CropaHusi, JJICKTPOCKOI, PEOCTaT), COCTABIISITH CXEMBI DSJICKTPUUYCCKUX
IeTIei C MOCIIeIOBAaTeIFHBIM M IMapaJJICIbHBIM COCTMHEHUEM JJIEMEHTOB,
paszimyasi yCJIOBHBIE 0003HAYCHUS AIIEMEHTOB JIEKTPHUSCKUX IIETICH;
NPUBOANTh  TpUMEpHl  (HaXOoguTh HHMOpPMANHIO O  TIpUMepax)
NPaKTUYECKOTO HWCIIONh30BaHMUs (PU3UYECKUX 3HAHWW B TIOBCEIHEBHOMU
XKU3HM 11 obecrieueHus1 0€30MacHOCTH MpU OOpalieHuy ¢ mpudopamu U
TEXHUYCCKUMHU YCTPONCTBAMH, COXPAHCHHS 3I0POBbS W COOJIOJICHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYIIECTBJIATh TOWUCK HWHpoOpMamuu (PU3MUECKOTro CcoaepKaHus B
WNuTepHeTe, Ha OCHOBE UWMEIONIMXCS 3HAHWM W IyTEM CpaBHEHUS
JIOTIOJTHUTENBHBIX ~ MCTOYHHKOB  BBIAEIATH HHPOPMAIIUIO, KOTOpAs
SBIISIETCS POTHBOPEYNBOM WIIH MOXKET OBITH HEJOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMOJHEHUU yYE€OHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
auTepatypy  (u3mdeckoro - coaepKaHUs, CIPABOYHBIE MaTepUalbl,
pecypebl cetn MHTEpHET, BlaAeTh NpUEMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
CO3/1aBaThb COOCTBEHHBIE MHUCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHUS,
0600mas wHGOPMAIUI0 W3 HECKOJIbKMX HWCTOYHUKOB (DU3NUECKOTO
COJEepKaHMs, B TOM 4YHUCJIE€ NyOJUYHO NPEACTABIATh PE3YIbTATh
IIPOEKTHON WJIM HCCIIEI0BATENIbCKON NESITEIbHOCTH, IPH 3TOM T'PAMOTHO
UCIIOJb30BaTh W3YUYECHHBIM TOHSATUWHBIA ammapaT Kypca (U3HKH,
COMNPOBOK/IAaTh BHICTYILJICHUE MPE3EHTALIUEH;



IpPU BBINOJHEHUM Y4YEOHBIX MPOEKTOB M HCCIECAOBAHUN (HU3UUECKUX
MPOLIECCOB pacHpelensTh OO0S3aHHOCTH B TPYyNIE B COOTBETCTBUHU C
ITIOCTaBJICHHBIMH 33J]a4aMU, CIEAUTH 32 BBIIOJHEHUEM IUIAHA JECUCTBUN U
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OLIEHHMBaTh COOCTBEHHBIM BKIIAJl B
NEATEbHOCTD IPYIIIIHI, BBICTPANBaTh KOMMYHHKAaTHBHOE
B3aMMO/JIEHCTBHE, MPOSIBIISS TOTOBHOCTH pa3peiiaTh KOH(IUKTHI.

K xoniy obyuenuss B 9 kijiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE

JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIONB30BaTh MOHSTUA: CHUCTEMa OTCUY€Ta, MaTepuaiabHas TOYKa,
TPAeKTOPHs, OTHOCUTEIHHOCTh MEXaHUUECKOTO JIBIXKCHUS, Jaedopmarius
(ynpyrasi, IutacTMuyeckas), TPeHHUE, IEHTPOCTPEMHUTENbHOE YCKOPEHHE,
HEBECOMOCTb U MEPErpy3KH, LEHTP THKECTH, aOCONIOTHO TBEPAOE TENO,
HEHTpP TSKECTU TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJICOaHUS U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPA3BYK, AJICKTPOMArHUTHBIC BOJIHBI,
IIKaja JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JATBHO30PKOCTD,
CIIEKTPBI UCIMYCKAHUsI W TOTJIONICHUS, alb(da, OeTa- U raMmMa-u3IydeHus,
W30TOIIbl, SIEpHAsi SHEPTreTUKA;

paznnyath SBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJUHENHOE
JIBUKEHUE, PAaBHOYCKOPEHHOE IMPSMOJIMHEHHOE [BUXKEHHE, CBOOOIHOE
naJ€HUE TEJl, PABHOMEPHOE JBUKEHUE MO OKPYXKHOCTH, B3aUMOJIECHCTBUE
TEJ, peaKTHUBHOE ABW)XEHHE, KoyieOaTeabHOe ABMKEHHE (3aTyXarollue M
BBIHYXKJCHHBIE KOJieOaHUs), PE30HAHC, BOJHOBOE JIBIKEHHE, OTpaKEeHUE
3ByKa, MPSAMOJIMHEMHOE pPACIpPOCTPAHEHHUE, OTPAXKEHUE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3lioKeHHe OEIoro cBeTa B
CIEKTP U CJOXKEHHE CHEKTPaJbHbIX IIBETOB, JHCIEPCUS CBETA,
€CTECTBEHHAs! PAaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa
U3JIy4EeHUs1) 110 OMUMCAHMIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh TMPOSIBICHWE WM3YYCHHBIX (DU3UYECKUX  SBICHUU B
OKpyXaromeM Mupe (B TOM uucie (PU3NUECKHE SBICHHUS B TPHUPOJIE:
IPWIKBKI U OTJIUBBI, JBHKEHUE MJaHeT COMHEYHON CUCTEMBI, PEAKTUBHOE
JNBH)KEHUE JKUBBIX OpPraHU3MOB, BOCHPHUATHE 3BYKOB JKUBOTHBIMH,
3EMJICTPSACEHUE, CEUCMUYECKUE BOJIHBI, I[YyHAMH, D3XO0, LBETa Tel,
ONTUYECKUE SIBJICHUS B MPUPOJE, OMOJOTMYECKOE NEHCTBHUE BHIMMOTO,
yIbTPaUONETOBOIO ¥ PEHTTEHOBCKOTO HW3IyYCHHH, €CTECTBEHHBIN
PaAMOAKTUBHBIN (POH, KOCMHYECKHE IJIy49H, PATUOAKTUBHOE H3ITyUCHUE
MPUPOAHBIX MHUHEPAJIOB, JIEMCTBHE PpAJMOAKTUBHBIX M3JIYYEHHU Ha
OpraHu3M YeJlOBeKa), MPU 3TOM MEPEBOJIUTHh MPAKTHUYECKYIO 3a/ady B



y4eOHYI0, BBIICIATH CYIIECTBEHHBIE CBOWCTBA (MpPU3HAKH) (PU3UUYECKUX
SIBJICHUM;

OMUCHIBATh M3YyUYECHHBIE CBOMCTBA Ted U (U3NUYECKHUE SIBJICHUS, UCTIOJb3Ys
dbu3udeckue BEIWYMHBI (CpeHssI U MTHOBEHHAs CKOpPOCTh Tella Mpu
HEPaBHOMEPHOM JIBUKEHUU, YCKOPEHHE, IMEpPEeMEIICHHE, IMyTh, YIJIOBas
CKOPOCTh, CHJIa TPEHHUS, Cuja YNPYroCTH, CUJIA TKECTH, YCKOPECHHE
CBOOOJHOTO TAJICHHs, BEC Teja, WMIYJIbC TeJla, HUMIIYJIbC CHIIBI,
MexaHuuyeckass paboTa W MOIIHOCTh, IOTEHIUAJIbHAS DJHEPrus Tena,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPIrUsl CXKATON
NPY>KUHBI, KHHETHYECKas JHEPrusi, IMOJHAs MeXaHWYeCKas DHeprus,
NEePUOJI U YacToTa KoJieOaHUH, JIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTelib MPEJIOMJICHUsI CPEJIbl), PU OMUCAHUU
MPaBUIBHO TPAKTOBAaTh (PU3UUECKUN CMBICT HCIOJIB3YEMbIX BEIUYMH,
0003HaYCeHUSI W CAUHUIBI (PUBHMUECKUX BEIUYHH, HAXOAUTH (OPMYIIHI,
CBSI3BIBAIONINE JAaHHYIO (PU3UUECKYIO BEJIIMYUHY C APYTMMH BEJIUYMHAMH,
CTPOUTH rpad¥Ky U3yUYCHHBIX 3aBUCUMOCTEH (PU3UIECKUX BEIIUYUUH,
XapaKTepU30BaTh CBOWCTBA Tei, (PU3UUECKUE SBICHUS W TMPOILECCHI,
UCIIONIB3YSl 3aKOH COXPAaHEHHUS DHEPIHH, 3aKOH BCEMUPHOTO TATOTEHHS,
OPUHUUIT CYINEPIIO3UIIUU CUJI, NPUHUUII OTHOCHUTENIBHOCTH ['anmunes,
3aKoHbl HbIOTOHA, 3aKOH COXpaHEHHMsI MMITYJbCa, 3aKOHBbI OTPAXKEHUS U
IIPEJIOMJICHHSI CBETA, 3aKOHBI COXPAaHEHUS 3apsA0BOTO U MacCOBOT'O YUCET
P SJIEPHBIX PEAKIUAX, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3alIUChIBATh €70 MATEMATHUUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3MYECKHUE TPOIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTyalluii MPaKTHKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABISTH
IPUYHUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTH OOBSICHEHHE U3 2—3 TOTUYECKUX
IIaroB C OMopod Ha 2—3 HM3YyYCHHBIX CBOMCTBA (PU3MYECKUX SIBICHUU,
(bu3HUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THple 3aMayd  (OMUparoIIMecss Ha cucreMy u3 2-3
YPaBHEHHI1 ), UCIIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (U3HMUECKHE
BEJIMYMHBI: HAa OCHOBE aHali3a YCJIOBUSA 3aJayd 3alUCHIBATH KPATKOE
YCIIOBHE, BBISIBISATh HEJIOCTAIOIINE WM M30BITOYHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (OPMYIBI, HEOOXOIUMBIE /IS PEIICHMS, IPOBOIUTH PACUETHI U
OLICHUBATh PEATUCTUYHOCTh IMOJIYYEHHOrO 3HA4YeHUus (U3NYECKOU
BEJIMYUHBI;

pacrio3HaBaTh MPOOJEMBbI, KOTOPbIE MOHO pEIIUTh MpPU MOMOIIH
bU3UYECKUX METOJOB, HMCIOJIb3ysl OMUCAHHE MCCIEAOBAHUS, BbIICISATH
MpOBEPSIEMOE  MPEANOJIOKEHUE, OICHUBATh MPABWIBHOCTh MOpPAJIKA



MPOBEICHUS  MCCIEOBAaHUsA, JelaTb BBIBOJbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOCHHUI U ONIBITOB;

MPOBOJUTH OMNBITBI 1O HAOMIOAEHUIO (U3UYECKUX SBICHUU WU
¢u3nuecknx CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HploTOHa, 3akoHa
COXpAaHEHHUSI SHEpPruH, 3aBUCHUMOCTh NEpHoja KoieOaHWil MPY>KUHHOTO
MasiTHUKAa OT MAaccChl Irpy3a U KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTb OT
aMIUTUTYAbl MAJIbIX KOJIEOAHUM, TPSIMOIMHEHHOE paclpOCTpaHEHUE CBETA,
pasnokeHue Oeyloro CBeTa B CHEKTp, U3yUYEeHHE CBOMCTB M300pa’KE€HUS B
IUIOCKOM 3€pKajie M CBOMCTB HM300pa)k€HUs NpeaMera B coOMparoien
JAUH3€e, HAOMIOJCHUE CIUIOLIHBIX W JIMHEHYATBhIX CHEKTPOB H3IYUECHHS):
CaMOCTOSATENIbHO ~ cOOMpaTh yYCTAaHOBKY U3 M30BITOYHOrO Habopa
o0OpyZOBaHUs, OINUCHIBATH XOJ  ONbITA W  €ro  pe3yJbTaThl,
(bopMynHpOBaTh BHIBOABL

IPOBOAUTH MPU HEOOXOAMMOCTU CEPUIO MPSMBIX U3MEPEHUM, onpenensis
CpellHee 3HauYeHHE u3MepsieMoil Beau4uHbl ((OKYCHOE pacCTOsSHUE
coOuparomieii JuH3bI), OOOCHOBBIBATH BBIOOP cCrHOCOOa U3MEpEHUs
(u3MepuTenbHOTO NMpudopa);

IPOBOAUTH HCCJENOBAHME 3aBUCUMOCTEH (U3MYECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEpPEHUN (3aBUCHUMOCTb IMYyTH OT BpPEMEHU
IpU PABHOYCKOPEHHOM JIBMKEHUM 0€3 HadajJbHOW CKOPOCTH, Mepuoaa
Kosie0aHUi MaTEeMaTHYECKOTO MasTHHUKAa OT JJIMHBI HHUTU, 3aBUCHUMOCTHU
yria OTpa)X€HUsl CBeTa OT yrjla MaJeHHsl M YIiia MpeIoMIICHHs] OT yria
najieHus): ITUIAHUPOBATh MCCIEJOBAaHUE, CaMOCTOATEIBLHO CcOOUpaTh
YCTaHOBKY, (DUKCUPOBAaTh pPE3yJIbTaThl IOJTYYEHHOM 3aBHUCHUMOCTH
bU3UYeCKUX BEIWMYMH B BHJEC TaOJIUI[ M TpaduKOB, JeIaTh BBIBOIBI IO
pe3ysbTaTaM HCCIICIOBAHUS;

IPOBOAUTh KOCBEHHBIE H3MEpEHUs] (U3UYECKUX BEIMYUH (CPEIHS
CKOPOCTh M YCKOPEHME Tela NpPH PaBHOYCKOPEHHOM JIBH)KEHHH,
YCKOpEeHHE CBOOOIHOTO TMaJeHUs, KECTKOCTh MPY>KUHBI, KOADPHUIMEHT
TPEHHsI CKOJILKEHUS, MEXaHW4Yeckas padoTa W MOIIHOCTh, YacTOTa H
nepuoj; Kojie0aHWW MaTEeMaTHYEeCKOTO ¢ MPYKUHHOTO MAasiTHUKOB,
ONTHYECKass CWiIa coOWparomeld JMH3bI, PaTUOAKTUBHBIA  (OH):
IJIAaHUPOBATh HU3MEPEHHUs, COOUpATh SKCIEPUMEHTAIbHYI0 YCTAHOBKY U
BBITIONHSTHh U3MEPEHUS, CICAYS MPEIOKEHHON WHCTPYKIINH, BBIYUCISATH
3HAUEHWE BEIMYMHBI H aHAIU3UPOBATH MOTYYEHHBIE PE3yJIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHHU;

co0JI01aTh ITpaBUjIa TEXHUKU 0€30MacCHOCTH IpH padboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;



+  pa3nuyaTh OCHOBHBIC MPHU3HAKKM W3YYCHHBIX (DU3HMUECKUX MOJEIEH:
MarepualibHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOUYEYHBIM HMCTOYHUK
CBETa, Jy4Y, TOHKas JHMH3a, IJaHETapHas MOJENb aToMa, HYKJIOHHAas
MO/JIeTb aTOMHOTO SIpa;

+ XapakTepu30BaTh NPHUHIUIB JCHCTBHA HW3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOW Ha HMX OMHCAaHHUS (B TOM 4YHCIIE:
CIHUIOMETP, JaTUYMKU TIOJOXKCHHS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, TEpUCKOM, (oToammapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHHS O
CBOMCTBaX (DM3MUECKHX SBICHUH W HEOOXOmWMbIe (U3NYECKUE
3aKOHOMEPHOCTH;

*  HUCTOJB30BaTh CXEMBI U CXEMAaTUYHBIE PUCYHKU M3yUYECHHBIX TEXHUYECCKHUX
YCTPOWCTB, M3MEPUTEIbHBIX MPHOOPOB M TEXHOJIOTHMUYECKUX TPOIECCOB
Npyd peHICHHH YYeOHO-TIPAKTUYSCKUX 3a7ad, ONTHYECKHE CXEMBI st
NOCTPOEHUS N300paKeHUH B TUIOCKOM 3epKajie U coOMparoleil JTHH3e;

« TPUBOAWTH TpHUMEPHl (HAXOIUTh HHPOPMAIMIO O  MPHUMEPax)
NPaKTUYECKOTO HWCIIONh30BaHMs (PU3NYECKUX 3HAHWW B TOBCEIHEBHOM
KU3HM JUIs1 obecriedeHus: 6€30MacHOCTH TIpU oOpalieHuu ¢ pudopaMu U
TEXHUYCCKUMHU YCTPONCTBAMH, COXPAHCHHS 3J0POBbS W COOIIOJICHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpeJie;

« OCYIIECTBIATH TOWUCK wWH(popMammu (PHU3MYECKOTO CoOIepKaHus B
WuTepHeTe, caMOCTOsATENIbHO (OPMYITUPYST TIOUCKOBBIH 3ampoc, HaXOAUTh
IyTH OIPEIEICHHs IOCTOBEPHOCTH MOTYICHHONH MH(POpPMAIMH HA OCHOBE
UMEIOIINXCS 3HAHUH ¥ TOTIOJTHUTEIHHBIX HICTOYHUKOB;

*  HCIIOJIb30BaTh MPH BBITIOJHEHUU YYEOHBIX 3aJlaHUN HAyYHO-TIOMYJISIPHYIO
auTepatypy  (U3MYECKOro  coaepKaHHWs, CIPAaBOYHbIE MaTepHaIbI,
pecypcebl cetn HTEpHET, BiIaAgeTh NpUuéMaMu KOHCIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

+ CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIECHHS HA OCHOBE
uHGOPMAIMK M3 HECKOJIbKHX HCTOYHUKOB (PU3UYECKOTO COACpPKAHUS,
MyOIMYHO MPEACTABIATH PE3YJIbTAThl TPOSKTHOW MIIH MCCIIEIOBATEIHCKOM
NEATeNIbHOCTH, TpPU 3TOM TPaMOTHO  MCIOJIb30BAaThb  M3YUYEHHBIN
NOHSITHIHBIA ammapaT HW3ydaeMoro pasaena (U3UKA W COMPOBOXKIATH
BBICTYIIJICHUE TIpe3CHTalued ¢ Y4ETOM OCOOEHHOCTEH ayauTOpuu
CBEpPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne

HaumeHoBaHHe pa3aesios u Tem nporpammpl| KoamdecTso yacos




n/n

Konrtpoasnsie | IIpakTHyeckue
Bcero
padoThI padoThI
Pa3gen 1.0u3uka u e€ pojib B NO3HAHUH OKPYKAKIIEro MUpa
1.1 dusuka - HayKa 0 TPUPOJIC 2
1.2 du3nyecKkre BeIMUHHEI 2 1
1.3 EcTtecTBeHHOHAYYHBIN METO MO3HAHUS 2 1
Hroro mo pazneny 6
Pasnen 2.1lepBoHaya/ibHble CBEICHUS O CTPOCHUH BelIeCTBA
2.1 Crpoenue BeriecTBa 1
JIBMKeHue 1 B3aUMOJICCTBUE YACTHI]
22 BEIIEeCTBA 2 1
2.3 ArperaTHbIe COCTOSHUS BEIIECTBA 2
Hroro no pazneny 5
Paznen 3./Bu:keHNe U B3auMoOieiicTBHE TeJl
3.1 MexaHndeckoe IBUKEHNUE 3
3.2 Wuepnus, Macca, MIOTHOCTD 4 1
3.3 Cuna. Bunpe! cun 14 1 2
Hroro no pazaeny 21
Pasnen 4./laBienne TBEPABIX TeJl, :KUAKOCTEH U ra3oB
11 JlaBnenue. Ilepenaua naBneHust TBEpABIMU 3
' TeIaMH, KUJIKOCTSIMH U Ta3aMU
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4.2 JlaBneHue >KuaKoCTU 5

4.3 ATMOChepHOE TaBleHUE 6

14 JlelicTBHe JKUJIKOCTH U ras3a Ha MOTPyKEHHOE B ; 5 3

HUX TCJIO

Wroro no pazneny 21

Pa3gen 5.PaGora n MomHOCTB. JHeprus

5.1 PaboTa u MomHOCTH 3 1
5.2 [IpocTbie MEXaHU3MBI 5 1
5.3 MexaHndecKast SHEPT s 4 1 1
Wroro no pazneny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 12
8 KJIACC
KosmmuecTBo yacos
HaumeHoBaHMe pa3iesioB U TeM
Ne n/m NpOrpaMMBI Beero Konrpoabubie | [IpakTHueckue
padoThbI padoThbI
Pa3nea 1.TensioBble iBJIeHUS
1.1 CrpoeHue 1 CBOMCTBA BEIIECTBA 7
1.2 TermtoBbIe poIIECChHI 21 1 5
Hroro no pazneny 28
Pazgen 2.9ekTpryecKne 1 MATHUTHBIC SIBJICHHSA
DneKkTpudecKue 3apsabl. 3apsHKeHHBIE Tena U
21 WX B3aUMO/ICHCTBUE / 1



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

2.2 [ToCTOAHHBIN NIEKTPUUECKUI TOK 20 2 7
2.3 MarsuTHbI€ SIBICHUS 6 1 15
2.4 DNeKTpOMarHuTHAsT HHIYKIIHS 4
Wroro mo pazneny 37
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 145
9 KJIACC
KosmmuecTBo yacos
HaumeHoBaHMe pa3iesioB U TeM
Ne ni/m KonTponbusie | IIpakTHyeckue
NPOrpamMMbl Bcero
padoThI padoThI

Paznea 1.MexannuecKkue siBJeHHUS

Mexanunueckoe ABMKEHUE U CIIOCOObI €T0
11 OTHCAaHUS 10 1
1.2 Bsaumoneiictsue Ten 20 1 3
1.3 3aKOHBI COXpPaHCHUS 10 3
Hroro no pazneny 40
Paznesa 2.Mexannueckue KoJ1e0aHUs W BOJTHBI
2.1 Mexanunueckue KoeOaHus 7 3
2.2 MexaHnndeckue BOJIHBL. 3ByK 8 1 3
Wtoro no pazgeny 15
Pa3nen 3.271eKTpoMaruuTHoE MoJie M JIEKTPOMATHUTHDIE BOJIHBI

ONEeKTPOMarHuTHOE I0JIE U 2 bubnuoreka [HOK
3.13nexTpoMarauTHbIE 6

BOJIHBI
Utoro mo pazgeny 6

Paznea 4.

CBeToOBbLI€ ABJICHUSA
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4.1 3aKoHBI pacpOCTPaHEHUs CBETa 6 2
4.2 JIMH3BI ¥ OITUYECKHUE TPHOOPHI 6 3
4.3 Paziosxenue 6eoro cBeTa B CIIeKTp 3 2
Hroro no pazneny 15
Pasnen S.KBanToBbIe siBICHUSA
5.1 Hcnyckanue 1 MomiolieHne cBeTa aroMoM 4 1
5.2 CtpoeHnne aTOMHOTO siIpa 6 1
5.3 SnepHble peakuu 7 1
Hroro no pazneny 17
Pasnen 6.I1oBTOpPHTEILHO-0000 1AM MOTYJIb

[ToBTOpeHne u 0600ITICHIE COACPIKAHUS
6.1 Kypca ¢hu3uku 3a 7-9 kimacc 9 2
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KJIACC

Kon
NPoBePsIeMOro
pe3yabrara

HpOBepﬂeMue NPpEeAMETHDBLIC PE3YJIbTATHI OCBOCHUA OCHOBHOMI
Oﬁpa3OBaTeJ'leOI7I nporpaMmmsbl OCHOBHOT'O 0o01ero 06p33OBaHI/Iﬂ

1.1

HCIIOJIB30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pasiinydarb SABJICHHA II0 OINHMCAHUIO HUX XapPaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, IECMOHCTPHUPYIOIIUX JAHHOC (i)I/ISI/I‘-IeCKOG SBJICHUC

1.3

pacrmo3HaBaTh TMPOSIBICHHE M3YYEHHBIX (DU3MUECKUX SIBICHUUH B
OKpY)KalollleM MHpe, B TOM 4Hclie (U3HYECKHE SIBICHUS B IPUPOE,
MPH 3TOM TEPEBOJMTH MPAKTUYECKYIO 3a7a4y B yUEOHYIO, BBIIEIATH
CYIIECTBEHHBIC CBOMCTBA (MMPU3HAKHN) DU3UUECKUX SIBICHHUI

1.4

OTMMCHIBATh M3y4YEHHbIE CBOMCTBA Tel M (U3NYECKUE SBICHHUS,
UCHIONB3ys (DU3MUECKHe BEJIMYUHBL, I[PU ONUCAHUU MPABHIBHO
TPakTOBaTh (PU3MUECKHN CMBICI HCIOJB3YeMbIX BEIMYUH, HUX
0003HaueHUs U €IUHUIBI (PU3NYECKUX BEIUYUH, HAXOAUTh (OPMYIIBI,
CBS3BIBAIOLIME  JAaHHYIO  (U3MYECKYI0 BEIWYMHY C  JPYTUMHU
BEJIMYMHAMH, CTPOUTh  rpaduKd  U3YYEHHBIX  3aBUCHMOCTEH
(bu3HYECKUX BEIUYUH

1.5

XapaKTCpu30BaTb CBOMCTBA TCI, (bHSPI‘ICCKI/Ie SABJICHHUA W IIPOLICCCHI,
HCIIOJIb3Yysl HU3YYCHHBIC 3aKOHBI, IIPpU J3TOM [JaBaTb CJIIOBECHYIO
(1)0pMYJ'II/IpOBKy 3daKOHAa M 3allMCbhIBATb €0 MAaTCMATHYCCKOC BbIPAXKCHUC

1.6

OOBSICHATh (hU3HMYECKHe SBJIEHUS, NMPOLIECChl M CBOWCTBA TEl, B TOM
4yycllie ¥ B KOHTEKCTE CHUTyallMil IPaKTUKO-OPHUEHTHUPOBAHHOTO
XapakTepa: BbBIABIATH INPUYMHHO-CIECIACTBEHHBIE CBSI3U, CTPOMTH
oObsicHeHue U3 1 — 2 JTOruueckux 1maros ¢ onopoit Ha 1 — 2 u3y4eHHbIX
cBOWcTBa  (U3MYECKUX  SBIECHUH, (U3MYECKUX  3aKOHA  WIU
3aKOHOMEPHOCTH




1.7

pemarb pacy€THbIe 3a1a4u B 1 — 2 1eHCTBUS, UCTIONB3Ys 3aKOHBI U

(hopMyIbl, CBA3BIBAOMINE (PU3NICCKUE BETUYMHBI: HA OCHOBE aHAIIM3a
yCIOBUSL 3aJlaud  3allUChIBaTh KpPaTKO€ YCJIOBHE, IOJACTaBIATh
¢u3nveckre BeTMYMHBI B GOPMYIBI M MTPOBOJUTH PACUETHI, HAXOAUTH
CIPaBOYHbIE JaHHbIE, HEOOXOAUMBIE Ul PELIEHUs 3a/ad, OLEHUBATh
PEeaNMCTUYHOCTD MOJIyYEHHON (PU3NUECKON BEJINUMHBI

1.8

pacrno3HaBarh IMpOOJIEMbI, KOTOPbIE€ MOKHO PELIUTh MPH MOMOIIU
(i)I/ISI/ILIeCKI/IX METOOOB, B OIIMCAaHHUU HCCJICAOBAHUA  BbBIACIATH
MIPOBEPSIEMOE  TIPEIIOJIOKECHHE (runore3y),  paznuyath U
WHTEPIPETUPOBATH MOJTYUEHHBIN PE3yNbTaT, HAXOIUTh OIIMOKHU B XOJI€
OIIbITAa, ACJIaTh BBIBOJBI IIO €0 pE3yjibTaTraM

1.9

MPOBOAMTH OMBITHl MO HAOMIOACHUIO (PU3NYECKUX SBICHUM HIIH
¢uznueckux  CBOWCTB  Ten:  (QOpMYIHUpOBaTh  MPOBEpPSEMbIE
NPEANONIOKEHHs,  COOMpaTh  YCTAHOBKY W3  NPENI0KEHHOIO
000pyn0BaHus, 3aUCHIBATH X0 OMBITA U (POPMYITHMPOBATH BBIBOIBI

1.10

BBITIONHATh MpPSIMbIE U3MEPEHHsI C HCMOJIb30BAHWEM AaHAJOTOBBIX U
nu@poBeIX MPUOOPOB, 3aMKMCHIBATh MOKa3aHHS MPHOOPOB C Y4ETOM
3a/ITaHHOM a0COJIFOTHOM TTOTPENTHOCTH U3MEPEHU I

1.11

IPOBOJAUTH  HCCIENIOBAaHUE  3aBUCUMOCTH  OAHOW  (U3HYECKOU
BEJIMYMHBI OT JpPYyrol C UCHONb30BAHUEM TMPSMBIX H3MEpEHUil,
y4acTBOBaTh B IUIAHUPOBAHUM Y4E€OHOTO HCCIENIOBaHUS, COOHpaTh
YCTAaHOBKY U BBINOJIHATH U3MEPEHUS, CIeys MPeaIoKEHHOMY IUIaHy,
(bukcupoBaTh pPE3YJbTATHl TMOJYYEHHON 3aBUCUMOCTH (PU3NUECKHUX
BEJIMYMH B BUJIE MPEIJIOKEHHBIX Ta0IMIl U IpadUKOB, AeIaTh BBHIBOIBI
0 pe3yNbTaTaM HCCIeI0BaHus

1.12

IPOBOJUTh KOCBEHHBIE H3MEpEeHHs (PU3MYECKHX BEJIUYUH, CIEIys
NPEUI0KEHHON MHCTPYKIIUU: TPU BHIOJHEHUH U3MEPEHUI coOMpaTh
9KCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIATH 3HAYEHHE MCKOMOU
BEJTMYMHBI

1.13

coOmonaTh TNpaBWiIa TEXHUKH O€30MacHOCTH IpH  paboTe cC
1a00paToOpHBIM 000PYI0BaHUEM




1.14

yKa3plBaTb IPUHLUIIBI  JEHCTBHUA NPUOOPOB M  TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30Barb IIPUHLHUIBI JEUCTBUS M3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOHCTB C TOMOUIBIO HMX OINHCAHWS,
UCIIOJIB3Ysl 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUM U

HeoOXouMbIe (PU3MYECKUE 3aKOHBI U 3aKOHOMEPHO CTH

1.15

OPUBOJAUTH TNpUMEPbl (HaXOAUTh MHPOPMALMIO O MPUMEPAX)
IPAKTUYECKOTO MCHOIb30BaHUs (PU3UYECKUX 3HAHUN B MOBCEAHEBHOU
KU3HU JUia  oOecrieueHusi 0O€30MacHOCTH TpU  OOpalleHuH C
npudoOpaMH U TEXHUYECKUMHU YCTPONCTBAMU, COXPAaHEHUS 3710POBbs U
COOITIONIEHHSI HOPM DKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIIeH cpesie

1.16

OCYIIECTBIISATh OTOOp MCTOYHUKOB MH(OpManuu B ceTh MHTepHeT B
COOTBETCTBUM C 3a/IaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIUXCS 3HAaHUM U MyTEM CpaBHEHUS Pa3IMUYHBIX HCTOYHUKOB
BBIICNATh HMH(OPMAIMIO, KOTOpas SBISETCS TNPOTUBOPEUMBON HIIU
MOXET ObITh HEIO CTOBEPHOU

1.17

WCIOJIb30BaTh npu BBITIOJTHEHUU y4eOHBIX 3alaHui
Hay4YHOIOMYJSIPHYIO  JIUTEpaTypy  (HU3UYECKOrO  COJAepKaHuS,
CIpaBOYHbIE MaTepuajbl, pecypchl ceTu VIHTepHeT, BIaaeTh
npuéMaMy KOHCIIEKTUPOBAHUSI TEKCTA, MpeoOpa3oBaHusi HHGOpMaLUU
W3 OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO

1.18

CO03/1aBaTh COOCTBEHHbIE KPAaTKUE MUCHbMEHHBIEC M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 UCTOUYHUKOB UHGPOPpMAIH (PUINYECKOTO COJCPIKAHUS,
B TOM YHUCJIE€ MyOIMYHO JAeNaTh KpaTKUe COOOIICHHS O pe3ylbTarax
IPOEKTOB MJM Y4eOHBIX HCCIEIOBAaHUM, MPH OSTOM TI'PAMOTHO
UCIIONIb30BaTh U3YUEHHBIN MOHATUITHBIN ammapar Kypca

(I)I/ISI/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC npe3eHTauHeI71

1.19

IIpHU BBIIIOJIHCHUHA y‘Ie6HbIX IIPOCKTOB U HCCIICIOBAaHUM pacpeacisaTb
00513aHHOCTH B rpyane B COOTBETCTBUHU C NIOCTABJICHHBIMU 3aa49aMU,
CJIICAHUTL 3a BBIIIOJHCHUCM IIJIaHA HeﬁCTBHﬁ, AJICKBATHO OIICHHUBATH
COOCTBEHHBIM BKJIal B  JCATCIBHOCTb TPYIIIIBI, BbICTPAUBATDH
KOMMYHUKAaTHBHOC B3aHMOHeﬁCTBHe, YYUTBIBAsd MHCHUC OKPYKAIOIIUX

8 KJIACC




Kon
NPOBEPsIeMOro
pe3yabrara

HpOBepﬂeMble NpeAMETHBIC PE3YJIbTATBI 0CBOCHUA OCHOBHOI1
06pa30BaTeJ’lBHOﬁ nporpaMmmsbl OCHOBHOT'O oﬁmero 06pa30BaHI/IH

1.1

HCIIOJB30BAaTh IIOHATHUA

1.2

PpasiinvaTrhb ABJICHHA 110 OIIMCAHUIO X XaPAKTCPHBIX CBOICTB 1 Ha

OCHOBE OIBITOB, JICMOHCTPHPYIOMINX TaHHOE (hU3NIECKOe
SBJICHUE

1.3

pacrno3HaBaTh IMPOSIBICHUE W3YYEHHBIX (QU3NUYECKUX SBIEHUI B
OKpY)KalollleM MHUpEe, B TOM 4Hclie (pU3NYECKUe SIBICHUS B IPUPOJE,
MIPU 3TOM IEPEBOJUTH MPAKTHUUECKYIO 3a7ady B Y4eOHYIO, BBIACIATH
CYIIECTBEHHBIE CBOICTBA (IpU3HAKU) PU3NUECKUX SBICHUI

1.4

OTMCHIBATh HW3YyYeHHBIC CBOWCTBA Tl W (DU3WUSCKHUE SIBICHHS,
WCTIONIB3YyS  (PU3WYECKHUE BEIUYHHBI, TPH ONHMCAHWHM TPABHILHO
TPaKTOBaTh  (PU3WYECKHA  CMBICI  HWCIOJB3yeMBIX  BEIIMYHH,
0003HaYCHUS ¥ CIUHUIIBI (PU3HMYSCKUX BEITUIHMH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIAaHHYIO (U3HYECKYI0 BEIHYMHY C  JPYTUMHU
BEJIMYMHAMHU, CTPOUTh TpadUKHd  M3YYCHHBIX  3aBUCUMOCTEH
(hbMBUYECKUX BETMYHH

1.5

XapakTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SBICHHS U IPOLIECCHI,
UCIIONB3Ys H3YYEHHbIE 3aKOHBI, IPU 3TOM JlaBaTh CJIOBECHYIO
GbopMynMpOBKY 3akoHa W  3alKChIBaTh €ro  MaTeMaTu4ecKoe
BbIpaKCHHE

1.6

00BSACHATH (HPU3UYECKHE MPOIECCHl U CBOWMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CUTyallMii MPaKTHUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISBIIATH PUYMHHO-CJICICTBEHHBIC CBS3U, CTPOUTh OOBsICHEHHE U3 |
— 2 JIOTMYECKUX IIaroB ¢ moMouipbl0 1 — 2 M3y4eHHBIX CBOICTBa
(bu3uYeCKUX ABICHUH, (PU3NICCKUX 3aKOHA WJIH 3aKOHOMEPHOCTH

1.7

peuiaTtb paC‘léTHLIe 3agadyu B 2-3 HeﬁCTBHH, HCIIOJIb3Ys 3aKOHBI U
(I)OpMYJ'ILI, CBA3BIBAIOIINC (l)I/I3I/I"IeCKI/Ie BCJIIMYMHBI: HA OCHOBC aHaJIn3a
YCJIOBHUS 3aJa9M 3aIlIMChIBATH KPATKOC YCJIOBHUC, BBIABIIATL HEAJOCTATOK
JAaHHBIX [JIs1 PCIICHUA 3aJavu, BBI6I/IpaTB 3aKOHBI H (I)OpMYJ'ILI,
HCO6XOI[I/IMLIG o eé peuieHusd, npoBOAUTH paC‘léTLI U CpaBHUBATb
INOJTYYCHHOC 3HAUCHUC q)H3quCKOﬁ BCIIMYHMHBI C H3BCCTHBIMHU
JaHHBIMH




1.8

pacrio3HaBaTth MPOOJEMBI, KOTOPHIE MOXXHO PELIUTh INPH TOMOIIH
(U3NYECKUX METOIOB, HCIIONB3Ys OMMCAHUE UCCIEI0BAHNUS, BBIICIAT
IIPOBEPSIEMOE MPENII0JIOKEHUE, OLIEHUBATh [IPABUIIBHOCTH MOPSI/IKA

IMPOBCACHUA UCCICAOBAHUA, ACIaTh BBIBOIbL

1.9

IPOBOJIUTH OIBITHI 10 HAOMIOAECHUI0 (PU3MUECKUX SIBICHUNH WIH
¢u3ndyecknx  CBOMCTB  Tel:  (opMymupoBaTh  IPOBEPSiEMbIE
IPEATIOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO

000pyn0OBaHus, ONMUCHIBATH XOJ1 ONbITA U (POPMYIUPOBATH BHIBOJIbI

1.10

BBIMNIOJIHATE HTPAMBIC HU3MEPCHHUA C HCIOJB30BAHUCM aHAJIOTOBBIX
MprOOPOB U AATYMKOB (PU3NYECKUX BEIMUYMH, CPABHUBATH PE3YNIbTATh
W3MEPEHHH C YUETOM 3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH

1.11

MPOBOJIUTh  WCCJENOBAaHWE  3aBUCUMOCTH  ONHOW  (pU3MYECKOu
BEJIMYMHBI OT JIPYrOM € MCIOJIB30BAHUEM TNPSIMBIX HW3MEPEHUM:
IJIAHUPOBATh HCCIENOBaHUE, COOMpPATh YCTAHOBKY U BBHITIOJNHATH
W3MEPEHHS, CIEIys MPEUIOKECHHOMY TIIaHy, PUKCUPOBATh PE3yIIbTaThI
MOJTYYCHHOW 3aBUCUMOCTH B BHUAE TaOmuI W TpapuKoB, AeNaTh
BBIBOJIBI IO pe3y/ibTaTaM MCCIIECI0BAHUS

1.12

MPOBOAUTHh  KOCBEHHBIE  M3MEpeHus  (PU3MUECKUX  BEJIUYHH:
IJIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY,
clefys TpPeUIOKEHHOM MHCTPYKUMH, U BBIYUCIATH 3HAYCHUE
BEJIMYMHBI

1.13

coOmonarh TpaBWiIa TEXHUKM 0€30MacHOCTH TMpH  paboTe ¢
71a00paTOPHBIM 000PYIOBAHHEM

1.14

XapaKTCpUu30BaTb IIPUHIMUIIBL HeﬁCTBHH N3YUYCHHBIX HpI/I60pOB n
TCXHUYCCKHUX YCTpOﬁCTB C OHOPOﬁ Ha HUX OIIKMCAHUs, HCIOJIb3YyA
3HaHHSI O CBOMCTBax Cl)I/I?»I/I‘leCKI/IX SBJICHUH H HCO6XOI[I/IMI>IG
(1)I/ISI/I‘IGCKI/I6 3aKOHOMCPHOCTHU

1.15

paciio3dHaBaTb IMPOCTHIC TCXHHUYCCKUC YCTPOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXCMaM U CXCMATHYHBIM PHCYHKaM, COCTABJIATH CXCMBbI
QJICKTPUICCKUX LIEIell ¢ MOCIeAOBAaTEAbHBIM H napaiC/IbHbIM
COCAMHCHUEM OJICMCHTOB, pas3jinvad YCJIOBHBIC 0003HaYCHUS
OJICMCHTOB JJICKTPUYICCKUX Lenei




1.16

NPUBOAUTH TNPHUMEpPHl (HAXOIUTh HH(MOpMAIMIO O TpUMepax)
MPAKTUYECKOTO MCIIONB30BaHUs (PU3MUECKUX 3HAHUN B MMOBCEJHEBHOM
XKU3HH Ui obecriedueHuss 0€30MacHOCTH TpU  OOpameHuu ¢
npuOopaMy U TEXHUUYECKUMH YCTPOICTBAMM, COXPAHEHMSI 3I0pOBBS U
COOITIONIEHHSI HOPM 3KOJIOTHYECKOTO TIOBEICHHSI B OKPYXKAIOIIEH cpene

1.17

OCYILECTBIIATH MOUCK HH(OpMAIUU (PU3UUECKOTO COJCPIKAHUS B CETH
HHTepHeT, Ha OCHOBE WMEKOUIUXCA 3HAHUU M IIYTEM CpPAaBHEHUs
JOTIOJTHUTEIBHBIX HCTOYHUKOB BBLACIATH HH(OpMAIHIO, KOTOpas
SIBIIIETCS TPOTUBOPEUHBOM MIIM MOKET OBITh HEIOCTOBEPHOM

1.18

HCIIOJIB30BaTh IIPHU  BBINOJIHCHUUN y‘~I€6HI>IX SaI[aHI/IfI HAay4HO-

MONYISPHYIO JIUTEPATypy (PHU3NYECKOTO COJAEpKaHMs, CIPABOYHbIE
Marepuansl, pecypcbl ceth VHTepHeT; BIageTh NpUEMAMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHGOpPMAIMKU U3 OJHOMN
3HAKOBOW CHCTEMBI B JPYT'YIO

1.19

co31aBaThb coOCTBEHHBIE MTUCEMEHHBIE U KpaTKHU€ YCTHBIC COO6I].[GHI/I5[,
0000mmass wHPOpPMAIMIO M3 HECKOJBKUX HCTOYHUKOB (HHU3UUIECKOTO
COJIep>KaHusi, B TOM 4YHCIE MYOJIMYHO MPEACTABIATH PE3YIbTaThl
MPOEKTHOM WJIM UCCIIEAOBATENbCKON JIEATENbHOCTH, TpPU 3ITOM
rpaMOTHO MCIOJIB30BATh U3yUYECHHBIN MOHATUMHBIN anmapar Kypca

(Gu3uKH, CONPOBOXK/IATh BBICTYIUIEHUE NTPEe3eHTalUel

1.20

IIpHU BBITOJHCHUHU y‘Ie6HI)IX IIPOECKTOB U HCCJ'IG,Z[OB&HPIIZ (1)I/I3I/I‘ICCKI/IX
IIPOLECCOB pacnpeaciIATh 0053aHHOCTH B I'pynn€e B COOTBETCTBUH C
IIOCTABJICHHBIMHU 3aaa4aMH, CJICAUTL 3a BBIIIOJHCHUEM IIJIaHa
,Z[GflCTBPIfI " KOPPEKTUPOBATh €TI0, AACKBATHO OLICHUBATH COOCTBEHHBIN
BKJIaA B ACATCIIBHOCTb TI'PYIIIbI, BBICTPAMBATH KOMMYHUKATHBHOC
BSaHMOﬂeﬁCTBHe, IIpOABJIAA TOTOBHOCTD pa3spCliaTb KOH(i)J'II/IKTLI

9 KJIACC

Kon
NpoBepsieMoro
pe3yabTrara

IIpoBepsiemble IpeaAMeTHBbIE Pe3yJIbTAThl OCBOCHHUSI OCHOBHOM
o0pa3oBaTebHON MPOrPaMMbl OCHOBHOI'0 00111€er0 00pa3oBaHus

1.1

HCTI0JIb30BAaTh U3YYCHHBIC ITOHATUS

1.2

pas3iiniarhb SABJICHUA IO OMNHUCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCK06 SIBJICHUC




1.3

pacro3HaBaTh MPOSBICHUWE W3YYCHHBIX (DU3MYECKUX SIBICHUH B
OKpYXKAaloIleM MHUpPE, B TOM 4YHCiIe (PU3MYECKUE SIBICHHUS B HPUPOJE,
IpHU 3TOM NEPEeBOJMTH MPAKTUYECKYIO 3a7a4y B Yy4eOHYIO, BBIIENATH
CyIllECTBEHHBIE CBOMCTBA (TIpU3HAKHN) (PU3UUECKHX SBICHUIN

1.4

ONHCBHIBaTh M3YYEHHBIC CBOWCTBA TN M (PU3MUYECKUE SIBICHUS,
UCTIONB3ysd (U3WYECKHEe BEIUYMHBL, TPU ONUCAHWHM MPABUIIBHO
TPaKTOBATh (U3NIECKHUI CMBICI UCTIOIb3YEMbIX BEIMYHH, 0003HAYCHUS
U eIUHUIBl GU3NYECKUX BEJIUYMH, HAXOAUTh (OPMYIIbI, CBSA3BIBAIOLINE
JTaHHYIO (PU3UUYECKYIO BETUUHUHY C IPYTUMHU

BEJINYNHAMH, CTPOUTH rpaduxu W3Y4ECHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEINYUH

1.5

XapakTepu30BaTh CBOMCTBA Teld, (U3NYECKUE SBICHHS U IPOLIECCHI,
WCIIONB3ysd W3YyYECHHBIE 3aKOHBl, IMPH 3TOM JaBaThb CJIOBECHYIO
(GbopMyIMpOBKY 3akOHa W 3alHUChIBaTh €r0  MareMaTH4YecKoe
BBIPAKEHHE

1.6

00BSACHATH (HPU3UYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyallMii  MPAaKTHKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJIITh IPUIMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2
— 3 JIOTMYECKUX IIaroB C MOMONIbI0 2 — 3 W3YYEHHBIX CBOMCTBA
(bM3UYEeCKUX ABICHUH, (PU3UUYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7

pemiats pacu€THble 3a7a4yu (Omuparoluecs Ha cucreMy u3z 2 — 3
yYpaBHEHUM), HCIONB3ysd 3aKOHbI U  (GOPMYIbI, CBS3BIBAIOLINE
¢u3nueckue BENIMYUHBI: HAa OCHOBE aHajdu3a YCIOBHUS 3aJa4d
3alMChIBaTh KPAaTKOE YCIOBHUE, BBISBISATH HEAOCTAIOIIUE WU
U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYIIBI, HEOOXOIUMBIE
JUIA pelleHUusi, MPOBOJUTH PAcy€Thl M OIICHUBATh PEaTUCTHUYHOCTD
MOJy4YEHHOTO 3HaYeHUS (PU3HUECKON BETUYHHBI

1.8

paciio3HaBaTb HpO6J'IeMI>I, KOTOPBIC MOKHO PpCHIUTHL IIpU IIOMOIIU
(I)I/ISI/I‘IGCKI/IX MCTOHOB, UCIIOJIb3YyS OIIMCAHNUEC NCCIICAOBAHUA, BbIICIATD
IMPOBEPACMOC MPCANIOJIOKCHUE, OUHCHUBATH IIPABUIIBHOCTH IIOPAAKaA
IMPpOBEACHUA HUCCICAOBAHUA, [JCJIIaTb BbIBOJAbI, WHTCPIIPETUPOBATH
PEC3YIbTaThI Ha6J'IID,Z[eHHfI " OIIBITOB




1.9

MPOBOJUTH OMBITHl O HAONIONCHHIO (PU3MYCCKUX SIBICHUN HIIH
(GHU3UYECKUX CBOWCTB TEJN: CAMOCTOSTEIFHO COOMPATh YCTAaHOBKY M3
n30BITOYHOTO Habopa 00OpPYyIOBaHMSA, OMHCHIBATH XOJA OIBITa M €ro
pe3yabTarhl, (GOPMYIUPOBATH BHIBOIBI

1.10

IPOBOJUTh MPU HEOOXOJUMOCTH CEPUI0 HPAMBIX H3MEPEHMI,
OTIpEZeyIsisi CpeJHee 3HAYCHUE H3MEpseMOd BeNWYMHBI ((OKYyCHOE
paccTrostHue coOMparoedl JIMH3BI), 000CHOBBIBATH BBIOOpP CrIOCO0a
U3MEpEeHUs! (U3MEPUTENIHOTO MTPUO0Pa)

1.11

MPOBOJIUTh HCCJIEIOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEITUYUH C
HCMOJIb30BAHUEM NPSMBIX HU3MEPEHUH: IJIAHHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIHO CcOOMpaTh YCTAHOBKY, (DUKCUPOBATh pE3YJAbTaThI
MOJTYY€HHOM 3aBUCUMOCTH (PU3NUYECKUX BEJIMYUH B BUJIC TAOIHUITN

Fpa(bI/IKOB, ACJIaTb BBIBOABI IO pE3YyJIbTaTaM HUCCICIOBAHUSA

1.12

IIpOBOAWTDH KOCBCHHBIC HU3MECPCHUA (1)I/ISI/I‘IeCKI/IX BCIINYUH:
IJIAaHUPOBATh U3MEPEHUs], COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBINOJNHITh HU3MEPEHMs], CIEAys TMPEeAJoKEHHOW WHCTPYKIIHH,
BBIYMCIIATh 3HAYEHHWE BEJIUYMHBI M aHAJIW3UPOBATh IOJy4YEHHBIE
pe3ynbTaThl ¢ Y4ETOM 3aIaHHOM MOTPEUTHOCTH U3MEPEHHI

1.13

coOmomaTe TpaBWjia TEXHUKH O€30MacHOCTH TIpH  pabote ¢
71a00paTOPHBIM 000PYIOBAHHEM

1.14

pasindarTb OCHOBHBIC IIPHU3HAKKW HU3YUCHHBIX (1)I/ISI/II‘ICCKI/IX MOHCHCﬁZ
MaTr€puajlbHas TOYKa, a0COJIIOTHO TBépI[OC TEII0, TOYEUHBLI MCTOYHHK
CB€TAa, Jy4, TOHKasd JIMH3a, IUIaHC€TapHasd MOJCIIb aTOMa, HYKJIOHHAasi
MOJ€CJIIb aTOMHOTI'O dapa

1.15

XapaKTCpUu30BaTb IIPUHIMUIIBL HeﬁCTBHH N3YUYCHHBIX HpI/I60pOB n
TCXHUYCCKHUX YCTpOﬁCTB C OHOPOﬁ Ha HUX OIIKMCAHUs, HCIOJIb3YyA
3HaHHSI O CBOMCTBax Cl)I/I?»I/I‘leCKI/IX SBJICHUH H HCO6XOI[I/IMBIC
(1)I/ISI/I‘IGCKI/I6 3aKOHOMCPHOCTHU

1.16

UCIOJIB30BaTh  CXEMbl W CXCMATHYHBIC PHUCYHKH  HM3yYCHHBIX
TEXHHYECKUX  YCTPOMCTB, U3MEPUTEILHBIX ~ TPUOOPOB U
TEXHOJIOTHYECKUX TPOIECCOB TPU PEHICHUU y4eOHO-TPAKTHUECKUX
3aja4, ONTUYCCKHE CXEMBbI JUIs TOCTPOCHUST M300paKEHUH B IJIOCKOM
3epKaje U coOuparoIiei TuH3e




1.17

NPUBOAUTH TNpPHUMEpPHl (HAXOIUTh HH(MOpMAIMIO O TpuUMepax)
MPAKTUYECKOTO MCIIONB30BaHUs (PU3MUECKUX 3HAHUN B MMOBCEJHEBHOM
XKU3HH Ui oOecrieueHuss 0€30MacHOCTH TpU  OOpameHuu  C
npubOpaMu U TEXHUYECKHUMH YCTPOIHCTBaMU, COXPAHEHUS 3/I0POBBS U
COOITIONIEHHSI HOPM KOJIOTHYECKOTO TIOBEICHHSI B OKPYXKAIOIIEH cpere

1.18

OCYILECTBIISATH MOUCK MH(POPMALUU (PU3HUECKOTO COJCPIKAHUS B CETH
WuTepHer, camMoCTOSTENbHO (GOpPMYIUpYsl TOWCKOBBIH  3ampoc,
HaxXOAWTb IIyTM  ONPENEICHUS  JIOCTOBEPHOCTH  IIOJYYEHHOU
nH(pOpMallMl Ha OCHOBE MMEIOLIUXCS 3HAHUU U JIOTMOJIHUTEIbHBIX
HACTOYHHKOB

1.19

HCIIOJIB30BAThH HpI/I BBIITOJIHCHUHN y‘I€6HI>IX SaI[aHI/Iﬁ
HayYHOTIOMYJIAPHYIO ~ JIUTeparypy  (pusumyeckoro COJICpKAHUS,
CIIpaBOYHBIE Marepuaibl, pecypcsl cetn VHTepHeT; BiaaeTh
npuéMaMH KOHCIIEKTUPOBAHMSI TEKCTA, MpeoOpa3oBaHus WHGOpMaluu
W3 OJTHOU

3HAKOBOW CHCTEMBI B JPYT'YIO

1.20

co3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE W YCTHBIE COOOIICHHUS Ha
OCHOBE MH(OpPMAIIMM M3 HECKOJbKUX HCTOYHUKOB (DU3HUECKOTO
coJiep>KaHusl, MyOIMYHO MPEACTAaBIATh Pe3ylIbTaThl MPOEKTHONW WM
HCCIIE0BATENbCKON eI TEILHOCTH, P 3TOM TPAaMOTHO HCIIOJIb30BaTh
M3YYCHHBIM TOHATUMHBIA anmapar W3ydaeMoro pasnuena (U3NKd |
COTIPOBOJK/JIaTh BBICTYIUICHHE MPE3CHTAIMEH C y4€TOM 0COOEHHOCTEH
ayIUTOPUH CBEPCTHUKOB

1.21

IIpHU BLITIIOJIHCHUHU y‘le6HI>IX IIPOCKTOB U I/ICCJ'IG,Z[OBaHI/Iﬁ (bl/ISI/ILICCKI/IX
IMpoHCCCOB PaCIpCACIIATh 00513aHHOCTH B rpynmne B COOTBETCTBUU C
IIOCTABJICHHBIMHM 3aJad4aMHM, CICIUTb 3a BbIIIOJIHCHHUCM IIJIaHA
,Z[eﬁCTBPIﬁ U KOPPCKTUPOBATH €ro, a/ICKBATHO OLICHHUBATDH COOCTBEHHBIN
BKJIaA B JACATCIBHOCTb TI'PYIIIBI, BBICTpAWBATH KOMMYHUKATHBHOC
BSaHMOﬂeﬁCTBHe, IIpOABJIAA TOTOBHOCTD pa3pCliaTb KOH(i)J'II/IKTBI




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIACC

Kon Koxa yaemenra

pasnena HpOBepﬂeMble 3JIEMEHTDBI COACPKaAHUSA

®U3UKA U EE POJIb B TIO3HAHUU OKPYXXAIOILIETO MHPA

®usuka — Hayka O Mmpuponae. SIBaeHus NPUPOIBI.
1.1 dusnyeckne  ABJICHHA. MeEXaHWYECKHE,  TEIUIOBEIC,
ANEKTPUUECKHE, MarHUTHBIE, CBETOBBIE, 3BYKOBHIC

Ousnyeckue  BedMuUMHBL.  M3MepeHue — QU3NYECKUX|
1.2 BennurH. Gusnueckue npudopsl. [lorpenrHocts

n3MepeHnil. MexxayHapoaHasi CucTemMa €IuHUIL

EcTecTBeHHOHAYyYHBIN METOJ TMO3HAHUS: HAOIIONECHUE,
13 MOCTAaHOBKA HAYYHOTO BOMNPOCA, BBIJIBHKCHHE THIIOTE3,
1 ' OKCIIEPUMEHT TIO0 TIPOBEPKE THUIIOTE3, OOBSICHECHHE
HAOIIOIAEMOTO SIBICHUS

1.4 Onucannie GU3NUECKUX SIBICHUN C TIOMOIIBIO MOJICIICH

[TpakTuueckue paboOThI:

#H##Par###l3Mepenne pacCTOSTHUH.

15 #H##Par###3mepenune o0bEMa )XKUIKOCTH U TBEPIOTO TeJa.
###Par###0Onpenenenyue pa3MepoB MajbIX Tel.

###Par###I3mepenne  TeMmrmeparypsl IpU  IOMOIIY
KUAKOCTHOTO TEPMOMETPA U IaTUHUKA TEMIIEPATYPhl

INEPBOHAYAJIBHBIE CBEAEHMA O CTPOEHMU BEHHIECTBA

###Par###(CTpoeHre BellecTBa: aTOMbl U MOJIEKYJBI, UX
2.1 pa3mepsbl. ONBITHI, JOKA3bIBAIOIINE AUCKPETHOE CTPOCHUE
2 BEIlleCTBA

#i#Parf###/|Brkenne dactul BemecTBa. CBsA3b CKOPOCTH

2.2 JBUKEHUS YACTHUIl C TEMIIEPATYPOH.

BpoyHoBckoe nBuxenue, tuddysus




B3aI/IMOIleI7ICTBI/Ie YaCTHUILl BEHOICCTBA: ITPUTAKCHUC U

2.3
OTTAJIKUBAHUE
HiHtPar#HH# ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHHE
ra3oB, KUJIKOCTEH U TBEPABIX (KPUCTAIIMYECKUX) TEIN.

2.4 B3anMoCBsA3p MeXIy CBOMCTBAMH BELIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUAX M HMX aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BObI
[IpakTrueckue paboThI:
##HtPar#H###0O1eHKa nTuameTpa aToMa METOJOM psiioB (C
HCIOJIb30BaHuEM (poTorpaduii).

2.6

#HHHPar#t#H#ONBITEL IO HaONIONEHUIO TEIIOBOTO

paciImpeHus ra3os.

H#HPar#H##OnbITHl 0 0OHAPYKEHUIO EUCTBUS CHIT
MOJIEKYIISIPHOTO MIPUTSKECHUS

JIBDKEHWE U B3AMMOJEMCTBUE TEJI

31 Mexannyeckoe NBIKCHUE. PaBHOMepHOE u
HEpPaBHOMEPHOE JIBIIKCHUE
#H#Par###CKopoCTb. Cpenuss CKOPOCTh npu
3.2 HEpaBHOMEPHOM JBMXKEHUH. Pacuér mytu W BpemeHU
JBIDKEHUS
SlBnenne wHepuuu. 3akoH HMHEpHUU. B3aumoneiicTBue
3.3 TeJ KaK MPUYNHA U3MEHEHHS CKOPOCTH JIBUKCHHS TEll.
Macca kak Mepa HHEPTHOCTH Tejia
34 #H#H#HPar### lnotHocts BerecTtBa. CBA3L IUIOTHOCTH C
' KOJIMYE€CTBOM MOJIEKY/ B €IMHHUIIE 00hEMA BelllecTBa
3.5 Cuila Kak XapaKTepUCTUKa B3aUMOACHCTBUSA TEN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOILBIO TMHAMOMETpPA
37 #H#Par#t##sIBnenne TArorenusa W cuiaa Toxectd. Cuita

TAXKCCTU HA JPYTUX IIJIAHCTAaX. Bec Tema. HeBecomocTh




3.8

Cuna Tpenus. TpeHue CKOJIbKEHUSI U TPEHUE TIOKOSI.

TpeHue B mpupoJie U TEXHUKE

3.9

Hi#tPar#H##Crio)keHne Cuil, HaNpaBlICHHBIX [0 OJHOU
IpsiMOH. PaBHOEHCTBYIOIAs CUIT

3.10

[IpakTudeckue paboOTHI:

OnpeneneHue CKOPOCTH  PaBHOMEPHOIO  JBMKEHUS
(mapyka B KMJAKOCTH, MOJEIH  3JIEKTPUUYECKOTO
aBToMoOMiIs W Tak janee). OmpeneneHue cpenHen
CKOPOCTH CKOJBbXEHHs Opycka WM IIapukKa 1o
HAaKJIOHHON 1uiockocTH. OmpeneneHue  IUIOTHOCTU
TBEPAOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBUCHUMOCTb pacTshKeHUs (nedopmanvn) MpYKHUHBI OT
MPUIOKEHHON  Ccuibl.  ONBITE, JIEMOHCTPUPYIOLIUE
3aBUCHUMOCTb CHUJIbI TPEHMSI CKOJIbKEHHS OT Beca Tesla U
XapakTepa COIpHUKACAIOIIUXCs MOBEPXHOCTEN

3.11

duznyeckue SBICHUS B IPUPOJIE: MIPUMEPHI ABMKEHUS C
Pa3IMYHBIMU CKOPOCTSIMH B )KMBOW U HEXKUBOW MPUPOJIE,
NeCTBUE CUITBI TPEHUS B IPUPOJAE U TEXHUKE

3.12

Texunyeckue YCTpOﬁCTBaZ JUHAMOMCETP, NOAUIUITHUKA

JIABJIEHUE TBEPJIBIX TEJL, )KMIKOCTEM U TA30B

HaBnenue tBEpAoro tena. CrnocoObl YMEHbBIIECHUS H

4.1
YBEJINYCHUS JTaBICHUS
42 JlaBneHue rasa. 3aBUCUMOCTb JaBJIEHUA I'a3a 0T 00bEMa,
' TEMIIEPaTyphI
43 [lepenaya napneHus: TBEPIBIMU TEIAMH, KHUIKOCTAMH U
' razamu. 3akoH Ilackans. [ITneBMaTuueckrue MaluHbI
3aBUCUMOCTh  JABJCHUS KHUJIKOCTH OT  IJIyOWHBI.
4.4 I'mapocrarnueckuit mapanokc. CooOmaOMUecs: COCYbI.

I HNAPaBIINYCCKUC MCXaHNU3MbI




4.5

Atrmocdepa 3emn u armocheproe napieHue. [IpuauHb
CYIICCTBOBAHMS BO3AYIIHOW 000m0uku 3emind. OnbIT
Toppuyenui. 3aBUCUMOCTh aTMOC(HEPHOTO JABICHHUS OT
BBICOTHI HAA YPOBHEM MOPA

4.6

N3mepenue armocdeproro nasieHus. [Ipubopbr s
U3MEPCHHS aTMOC(HEPHOTO JIaBICHHUS

4.7

JlelicTBHE )KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJIO.
BrrtankuBaromas (apxuMenoBa) cuia. 3akoH

Apxumena

4.8

[InmaBanue ten. Bo3myxomnnaBanue

4.9

[IpakTrueckue paboOThI:

HccnenoBanue 3aBHCUMOCTH Beca Tejla B BOJE OT
00béMa TOTpYyKEHHOW B IKUIKOCTh YacTH Tela.
Onpenenenre BbITAIKABAIOLIEH CUJIBI, IEUCTBYIONIEH Ha
TEJO, NMOTPYKEHHOE B JKUJKOCTbD. [TpoBepka
HE3aBUCUMOCTH BBITAIKUBAIOLIECH CHUJIbI, JIEUCTBYIOIICH
Ha TEJI0O B JKHAKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPUPYIOIIHNE  3aBUCUMOCTh  BBITAJIKUBAIOIEH
CHUJIBI, JIEWCTBYIOIICH Ha TEJIO B KHUIKOCTH, OT 00BEMA
MOrPYKEHHOW B KUJKOCTh YacCTH Tejla U OT IUIOTHOCTHU
JKHUJIKOCTH. KoncrpynpoBanue apeoMmeTpa WA
KOHCTpYUpPOBaHUE  JIOAKA W  OIpenereHue  eé
rpy3010IbEMHOCTH

4.10

dusznyeckue SBICHUS B pUupoac:
BJIINAHHUC aTMOC(l)CpHOFO JaBIICHHUS Ha KUBOU
OpraHusMm, IJIaBaHUC pH6

411

Texnuueckue ycTpoicTBa: COOOIIAIOLIMECS COCYIbI,
YCTPOMCTBO BOJONPOBOAA, TUAPABIMYECKUM Ipecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp

PABOTA, MOIIHOCTb, SHEPT' A

5.1

Mexanuueckas pabora

5.2

MexaHn4eckasi MOIITHOCTh




5.3

[IpocTeie  MexaHM3MBI:  pblYar, OJOK, HAaKJIOHHAs
II0CKOCTh. [IpaBuiio paBHOBECHUs pplyara

5.4

[IpumeneHnue mpaBusa paBHOBECHUS ppryara K OI0Ky

5.5

«3o050T0€  TMpaBWIIO»  MEXAHMKH. Koapdpuuuent
II0JIE3HOTO JIeHCTBUS MexaHu3MOB. IIpocThie

MECXaHHU3MBI B 6I)ITy U TCXHUKE

5.6

[ToTenuuansHas sHeprun Tea, MOJHATOTO Hall 3eMIIEH

o.7

Kunernueckast sHeprus

5.8

[Tonnass Mexanuueckass SHEprusi. 3akOH H3MEHEHHUS W
COXpaHEHUsI MEXaHUYECKOU SHEPTHUH

5.9

[IpakTrueckue paboThI:

#H#HtPar#H##Onpenenienne pabOThl CUJIBI TPEHUS MPHU
PaBHOMEpPHOM JBH)KEHHUH Tella [0 TOPU3OHTAIBLHOMN
noBepxHocTH. MccnenoBaHue ycloBH paBHOBECHUS
ppruara. M3mepenne K11/l HaK1OHHOM MIIOCKOCTH.

N3yueHne 3akoHa COXpAaHEHUS MEXaHUYECKON SHEPTUU

5.10

duznyecKkue SBICHUS B IPUPOJIE: PblYaru B TeJe
YyeJioBeKa

5.11

TexHuueckre YCTpOWCTBA: pblyar, TMOJABWKHBIA U
HEMNOJBUKHBIA OJIOKHM, HAaKJIOHHAS IJIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B OBbITY

8 KJIACC
Kon Kon haemenTa
paziena IIpoBepsieMble 3jIeMEHTHI COAEPKAHUS
TEITJIOBBIE SBJEHUS
OCHOBHBIE  TIOJIO)KEHUS  MOJIEKYJIIPHO-KHHETHYECKON
6.1 TEOPUU CTPOEHUs BellecTBa. Macca u pa3mepbl MOJIEKYIL.
' OnbITel, TOATBEPKAAIOIINE OCHOBHBIE  IOJOKEHUS
6 MOJIEKYJIIPHOKMHETHYECKON TEOPUH
Monemm TBEPIOTO, JKHJIKOTO "
6.2 ra3o00pa3HOro COCTOSHHI BEIIeCTBa.
Kpucrannuyeckue u amop¢Hbie Tena




OObsicHeHuE CBOWCTB T'a30B, XKUAKOCTEH U TBEPIABIX TEI

6.3 Ha OCHOBE TIIOJIOKCHUH MOJICKYIIPHOKUHETHUECKON
TEOPUU
6.4 CMmauuBaHu€ U KallWJUISIPHBIC SIBJICHUS
6.5 T
€IJIOBOE PACHIUPEHHE U C)KaTHE
6.6 Temneparypa. Cpsizb  TeMrepaTypbl €O  CKOPOCTBIO
' TETIJIOBOTO JIBMKEHUSI YaCTHIT
6.7 Buyrpennsst sHeprusi. CrniocoObl M3MEHEHUS BHYTpPEHHEH
' SHEPTHH: TeIUIoNepeiaya U COBEPIICHUE padOThI
6.8 Buas! Tenonepenayu: TEMIOMPOBOIHOCTh, KOHBEKIINS,
M3ITyYCHUE
6.9 KonwaectBo  TemioThl. VnenvHas
' TETI0EMKOCTh BEIIECTBA
6.10 TemooOMeH 1 TEIIOBOE paBHOBECHE. YpaBHEHHUE
' TEIJIOBOTO OasiaHca
[1naBneHue u OTBEpAeBaHNE KPUCTATNINYECKUX BEILIECTB.
6.11
VYnenbHast TEMI0Ta IIaBJICHUS
[TapooOpazoBanne u  koHAeHcauus. Vcmapenue.
6.12 Kunenne. VYhenbHas  Temiora  mapooOpa3oBaHUS.
' 3aBUCHUMOCTb TEMIEPATypbl KUIEHUS OT arMoc(epHOoro
JaBJICHUS
6.13 BrnaxHocTh Bo3nyxa
6.14 DHeprus TOIUMBA. YelbHas TEeII0Ta CrOpaHus
[Mpunnuner  pabotel  TerioBbix  aurarenein  KITJ]
6.15 TEIJIOBOrO JBUraresis. TensoBble ABUraTead W 3alluTa
OKpYXKarouen cpebl
6.16 3aKoH COXpaHEHUs U MPEBPAIICHHS YJHEPTUU B TEIUIOBBIX

nmponeccax




6.17

[IpakTuueckue paboOTHI:

HH#HPar###OnpITel MO0 OOHApY)KEHUIO JCUCTBUS CHII
MOJICKYJISIPHOTO MPUTSHKEHUSI.

H#HPar#H###0ONbITBL  TI0  BBIPAIIMBAHUIO  KPUCTAJIOB
IIOBapEHHOW COJIM MJIU caxapa.

H#HPar#H##0nbITBl 10 HAOMIONEHUI0  TEIJIOBOTO
pacumpeHus ra3oB, KHUIKOCTEH 1 TBEPABIX TEIl.
###Par###Onpenenenne naBaeHus Bo3ayxa B OaioHe
HITIPHIIA.

HHPar#H###ONbITHl, J1EMOHCTPUPYIOIIME 3aBHCHUMOCTh
JIaBIICHHUSI BO3JyXa OT €ro oO0bEMa W HarpeBaHHs WIIH

OXJIQKJICHHS.

###Par### IpoBepka TUIIOTE3bl JIMHEHHONW 3aBUCHMOCTH
JUIMHBI CTOJIONKA )KUJIKOCTH B TEPMOMETPUUYECKON

TpyOKe OT TeMIepaTyphl.
###Par###HabOnonenne W3MEHEHUS BHYTpPEHHEM

SHEPTHM Tejla B pe3yibTare TeIulonepeaay U padoThl
BHEIIHHUX CHUJI.

###Par###lccnenoBanue sSBJICHUS TEIJI0O00OMEHA IPH
CMEIIMBAHUH XOJIOJHOU U TOPSYCH BOJIBI.
#H#Part###Onpenenenue KOJIMYECTBA  TEIIOTEHI,
MOJIYYEHHOTO BOJIOW MPHU TEIUIOOOMEHE ¢ HarpeThIM
METAJUTMYECKUM LIHJIMHIPOM.

#H##Par###Onpenenenue YAEJIbHOU TEIIOEMKOCTH

BEILECTBA.
#H##Par###lccnenoBanue npoiecca uCrapeHusl.

#H##Par###Onpenenenue OTHOCHUTEJIbHON

BJIA’)KHOCTH BO3yXa.

###Par###OnpeneneHne yaeabHOM TEIIOTHI IIJIaBICHUS
JbJa.




6.18

dusndeckue SBICHUS B TMPUPOJC: IMOBEPXHOCTHOE
HATAKCHUE UM KAIIWUIAPHBIC ABJICHHUA B IPUPOJC,
KpUCTAJUIBI B Tipupoje, u3nydeHune ColHIla, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3BI; 00pa3oBaHUE POCHI, TYMaHa,
WHEsI, CHera.

6.19

TexHudyeckne  YCTPOMCTBA:  KalWJULIPBI, IPUMEPHI
VICIIOJIB30BaHUsl KPHUCTAIJIOB, >KMIKOCTHBIM TEPMOMETD,
JATYUK TEMIEPATypbl, TEPMOC, CHCTEMA OTOIUICHMS
JIOMOB, THUTPOMETpbI, ICUXPOMETp, NapoBas TypOMHA,
JIBUTaTeNlb BHYTPEHHETO CrOPaHUs.

SJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHNA

71 Onekrpu3anus Tei. J[Ba posia 3MeKTpUUeCcKrX 3apsioB
BzaumoneiictBue 3apsokeHHBIX Tell.  3akoH  Kynona
7.2 (3aBUCUMOCTBH CHJIBI B3aUMOJICUCTBHS 3apsDKCHHBIX TEI
OT BEJIMYMHBI 3apSJI0B ¥ PACCTOSHUS MKy TEIaMHU)
73 Onekrpudeckoe mosie. Hanpspk€HHOCTh AIEKTPUUYECKOTO
' nonst. [IpuHIun cyneprno3unuy 3MeKTPUUECKUX O
(Ha KaUeCTBEHHOM YPOBHE)
Hocutenu »snekTpudeckux 3apsaoB. ODJeMEHTapHBII
7.4 anekTpuueckuit 3apsan. Crpoenue aroma. [IpoBogHuKN U
TDJICKTPUKU
7.5 3aK0H COXpaHEeHHsI IMEKTPUUECKOTO 3apsaa
76 ONEKTPpUYECKUd  TOK. VYcnoBusi  cyliecTBOBaHUS
' ANIEKTPUUECKOTO TOKa. FICTOUHUKH [TOCTOSTHHOTO TOKA
HeticTBus ANEKTPUUECKOTO TOKa (TeroBoe,
7.7 XMMHYECKO€, MAarHuTHOE). ONEKTPUYECKMH TOK B
KUJKOCTSIX U razax
78 Onekrpuyeckas 1enb. Cuia Toka. DIEeKTPUYECKOe

HaIPsAKECHUC




ConpoTuBienue IIPOBOJIHUKA. YIEIbHOE

7.9
CONIPOTHUBIICHUE BEIIECTBA
/.10 3akon Oma Ju1sl yyacTka Lenu
711 [TocnenoBarensHoe napajuieJIbHOe
' COCIMHEHHE MTPOBOTHUKOB
PaboTa 1 MOIIIHOCTB MEKTPUUECKOTO TOKA. 3aKOH
7.12
xoyns — Jlenua
713 DJNeKTpuyecKkue Ienu M MOTPeOUTEeNH HIeKTPUUECKON
' sHepruu B ObITy. KopoTKoe 3ambikaHuE
714 ITocTrossHHEBIE MarHUTHI. B3anMoielicTBHE TIOCTOSTHHBIX
' MAarHuTOB
715 MarauTtHoe monie. MarnutHoe Tmone 3eMJIM U €ro
' 3HAYEHHE IS )KU3HU Ha 3eMiie
OnbIT OpcTeaa. MarHuTHOE MOJIE IEKTPUIECKOTO TOKA.
7.16
[IpuMeHeHne 2NEeKTPOMAarHuTOB B TEXHUKE
JlelicTBie MAarHUTHOIO IMOJISI HAa MHPOBOJAHHUK C TOKOM.
717 DneKTpoABUrareib MOCTOSHHOIO Toka. lMcmonb3oBaHue
' UIEKTPOJBUTATENIE B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCIopTe
7.18 OnbiTel  @apaged.  SBieHue  3IEKTPOMATHUTHOM
uHaykuuu. [pasuno Jlenna
Onexrporeneparop. CrocoObl MOTyYeHHS IEKTPUIECKON
7.19 SHEPTrUU. DIEKTPOCTAHIIMY HA

BO300HOBIIIEMBIX HCTOUYHHKAX OHCPIrun




7.20

[IpakTuueckue paboOTHI:

OnbITH IO HAOTIOACHUIO SIEKTPU3ANH TEJT HHAYKIIUECH 1
IIPY CONTPUKOCHOBEHHH.

HccnenoBanne AeUCTBUSA  DIEKTPUYECKOTO IO Ha
IPOBOJHHUKH U IUIIEKTPUKH.

CbOopka u mTpoBepka palbOTHl DIIEKTPUUYECKOW IIETH
MIOCTOSTHHOTO TOKa.

N3mepenune u perymupoBaHie CHITBI TOKA.

W3mepenue u perymupoBaHie HAPSIKESHUSI.
HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, HIYIIIETO Yepe3
PE3UCTOP, OT COTIPOTUBIICHHUSI PE3UCTOpA M HAINPSDKEHHS
Ha pe3ucTope.

OnEITHI, JEMOHCTPHUPYIOIINE 3aBHCUMOCTD
ANEKTPUYECKOTO COMPOTHBIICHUS] TPOBOJHUKA OT €0
JUTMHBI, TUTOIIAJM TOTIEPEYHOTO CEUEHHUS W MaTepuala.
[IpoBepka mpaBuia CIOXKEHUS HANpPsHKEHUWA  TIpU
MOCJIEIOBATEILbHOM COCIMHEHHH JIBYyX PE3UCTOPOB.
[IpoBepka mpaBuia Al CHJIBI TOKA TIPH MapauieIbHOM
coenuHeHUU  pe3uctopoB.  OmpeneneHue  pabOTHI
MEKTPUYECKOTO TOKAa, MIYIIETO Yepe3 PEe3UCTop.
OnpeneneHue  MOITHOCTH  3JICKTPUYECKOTO  TOKa,
BBIJICIISIEMOM Ha pe3ucTope. MccmenoBaHue 3aBUCMOCTH
CWJIBI TOKa, HMIYIIErO 4Yepe3 JaMIIOUKY, OT HaIpsHKCHHS
Ha Hell. Onpenenenue KIIJI narpesarens. MccnenoBanue
MarHuTHOTO B3aMMOJEHCTBUS ITOCTOSHHBIX MAarHHTOB.
N3ydeHrne MarHuTHOTO MOJISI TOCTOSIHHBIX MarHUTOB MPH
ux oObenMHEHMM ©  pasneneHuu. ccnemoBanue
JEUCTBUS MEKTPUYECKOTO TOKa HA MAarHUTHYIO CTPEJIKY.
OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI




B3aMMOJICUCTBUS KATYIIKM C TOKOM M MarHuta OT CHJIbI
TOKA M HampaBJEHUs TOKa B Karywmke. I3ydenue

I[eflCTBI/ISI MardMTHOTO IIOJIA Ha IIPOBOJHUK C TOKOM.

KoncrpyupoBanne u N3y4YECHUE paboThI
3JIEKTPOABUTATEIIS. Hsmepenue KITA
IEKTPOJABUTATEILHON YCTaHOBKH. OnbITe o

WCCIICAOBAHUIO SIBJIEHUS 3JIEKTPOMATHUTHOW WHIYKIWU:
WCCIIEIOBAHNE HM3MEHEHUN 3HAYEHUS] W HaIpPaBICHUS
WHIYKIIMOHHOTO TOKa

7.21

Ousndeckue SBICHUS B TPHUPOJC: DIICKTPUUYECKHE
SIBJICHU S B aTMOC(l)epC, QJICKTPUUCCTBO KHNBBIX
OpraHM3MOB, MarHUTHOE TOJIe 3eMJIH, JAPei IOIFOCOB,
POJIb MAarHMTHOT'O ITOJIA JJId KM3HU Ha 3CMJ'I6, MOJIAPHOC
CUsSIHUC

1.22

TexHuueckre yCTPOMCTBA: HSIEKTPOCKOI, aMIEepPMETP,
BOJIETMETP, PEOCTaT, CUETYUK DSIEKTPUUYECKONW SHEPTUH,
ANIEKTPOOCBETUTEbHBIE  MPUOOPHI,  HarpeBareiabHbIC
ANEKTPONIPUOOPHI (ipuMepsr), ANIEKTPUUYECKHE
IPEIOXPAHUTENN, DJICKTPOMArHUT, 3JIEKTPOJIBUraTesb
MOCTOSTHHOTO TOKa, TeHEpaTop NOCTOSHHOTO TOKa

9 KUIACC
Kon
Kon snemenra [IpoBepsieMble 2I€MEHTHI COJIePKaHUS
pasznena
MEXAHUWYECKUE SBJIEHUA
81 Mexanudeckoe JBIKEHHE. MarepuanpHas — TOYKa.
Cucrema orcuéra
8.2 OTHOCHUTENBFHOCTh MEXAaHUYECKOTO JIBUKCHHUS
8
8.3 PaBHOMEpHOE IPSIMONMHENHHOE IBUKEHHE
###Par###HepaBHOMepHOE TPSMOIMHEIHOE ABUKECHHE.
8.4 CpenHsis 1 MTHOBEHHAsI CKOPOCTh TeJia MPU
HEPABHOMEPHOM JIBHKEHUH




VYckopeHnue.  PaBHOyCKOpeHHOE — NPSMOJIMHENHOE

8.5
JBUKEHUE
8.6 #HiHtPar#H#(CBoOoiHOE magenue. OnbIThl [anunes
HiHtPar#Ht#PaBHOMEpHOE JBIKEHUE 110 OKPYKHOCTH.
8.7 [lepuon m uacrorta oOpamienus. JluHelHass W yrioBas
ckopocTH. LleHTpocTpeMuTenbHoe YCKOpEHHE
8.8 [Iepssiii 3akoH HproToHa
8.9 Bropoii 3akon HerotoHa
8.10 Tperuit 3akon HerotoHa
8.11 H#HPar#H##] [puHIUN Cynepno3uuu CUil
8.12 Cuita ynpyrocrtu. 3akoH ['yka
8.13 H#HtPar#H##Cuita TpeHUs: CUla TPEHUS CKOJIbKEHUs, CHIla
' TPEHUS TTOKOSI, TPYTHE BUBI TPEHUS
#H##Par###(Cuna  TSHKECTH UM 3aKOH  BCEMHPHOTO
8.14 TATOTEHHs. YCKOpPEHHE CBOOOIHOTO MaieH s
8.15 Hewxenne  mianet  Bokpyr  Comnuma.  Ileppas
' KOCMHYECKasi CKOpOCTh. HeBeCOMOCTh U Meperpy3ku
8.16 PaBHOBecue MaTrepuanbHOM TOUKH. AOCOIOTHO TBEPIOE
' TEJO
#H##Par###PaBHOBecue TBEPIOIrO Teja C 3aKPEIUIEHHOMN
8.17 OChI0 BpaieHus. MomeHT cuibl. LleHnTp Tspkectu
8.18 HNmnynsc tena. U3menenue umiynbca. IMmynbe cuibl
8.19 3aK0H COXpaHEHHS UMITYJIbCa
8.20 #H##HPar###PeakTUBHOE OBUKECHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTb
8.22 PaGora cun tskecTH, ynpyroctu, Tperus. CBs3b
' SHEPTUU U paboThI
8.23 [MorenuunanpHas SHEPruUs Tena, MOJIHSATOrO
' HaJ TOBEPXHOCTHIO 3eMJIn
8.24

IloTenunanbHas OHCPrusa cKaTou MMPYXUHBI




8.25

#i#tPar#H#Kunernueckass ~ sHeprus.  Teopema o
KMHETUYECKON SHEPTUU

8.26

H#HPar#H##3aKkoH coXpaHEeHUsI MEXaHUYECKOM 3Heprun

8.27

[IpakTudeckue paboOTHI:

Ornpenenenue cpenHel CKOPOCTH CKOJIbKEHHUs Opycka
WIM JIBIJKEHHUS IIapuKa [0 HAKIOHHOW IJIOCKOCTH.
Omnpenenenue yCKOpeHUsl Teja NMPU PAaBHOYCKOPEHHOM
JIBMKEHHUH IO HAKJIOHHOM TIJII0CKOCTH.

UccnenoBanne 3aBUCUMOCTH IMyTH OT BPEMEHH IpU
PaBHOYCKOPEHHOM JIBKEHHH 0€3 Ha4aJbHOUM CKOPOCTH.
[IpoBepka THUMNOTE3bI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUH O3 HadaJbHOW CKOPOCTH IYTH OTHOCSTCS
KaKk ps HEYETHBIX 4YHCEN, TO COOTBETCTBYIOILIUE
MPOMEXYTKH BPEMEHH OJMHAKOBBHI.

HccnenoBanne 3aBUCUMOCTH CHITBI TPEHHSI CKOJIBKCHUS
OT CWJIBl HOpPMAaJbHOTO JaBieHus. OrmnpenencHue
ko3 dUIIMeHTa TPEeHUS CKOMbKeHus. OmnpeneneHue
KECTKOCTH TPYKUHBL. OmpenencHue pabOTHl  CHIIBI
TPEHUsT TIPH PABHOMEPHOM JBMDKEHHHM Tela  II0
TOPU30HTAILHOW TOBepXHOCTH. OmnpezeneHue padoThI
CHJIBI YIIPYTOCTH TP TIOABEME TPy3a C UCIIOIb30BaHHEM
HETIO/IBIYKHOTO M TIOJIBFDKHOTO OJIOKOB

8.28

dusnyeckue sABJICHUS B MpUupoaAc: MPUIMNBLEI U OTIIUBLI,
JABMOXKXCHHUC IIJIIAHCT ConaeyHoi CUCTCMbI, PCAKTHBHOC
JABUKCHUC JKHMBBIX OPraHn3MOB

8.29

Texnuueckue YCTpOﬁCTBaZ CIINAOMCETP, JaT4YnKH1
ITOJIOKCHUS, PACCTOSAHUA U YCKOPCHUS, PAKCTBI

MEXAHUYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebarensHoe JABHXXCHHUC. OcHoBHbBIE XapaKTCPUCTHUKU

91 Kosie0aHM: epUO/I, YacTOTa, aMIUIUTYNIA

9.2 Maremarndeckuii 51 IIPY>KUHHBII MAasITHUKU.
' [IpeBpaiienue sHEPrun Mpu KosaedaTeIbHOM JBHKEHUH

9.3 3aryxatonye kojeOanus. BoiHykaeHHbIe KOlTeOaH s,

Peszonanc




9.4

Mexannueckne BOJIHBL. CBOMCTBA MEXAaHUYECKAX BOJIH.
[IpononbHble W MONEpeYHbIE BOJHBL. J[JIMHA BOJHBI U
CKOPOCTb €€ pacrpocTpaHeHuss. MEXaHMYECKUE BOIHBI B

TBEPIIOM TEJIE, CEMCMUYECKUE BOJTHBI

9.5

3ByK. [ poMKOCTh 1 BbICOTA 3ByKa. OTpaskeHUE 3ByKa

9.6

WNudpasByk u yneTpa3ByK

9.7

[IpakTrueckue padboOThI:

Ompenenenne  4acTOTBl W TEpHOJa  KoJeOaHMA
MaTeMaTHYeCKOI0 MasgTHUKA.

Omnpenenenne  9acTOTBI W TepHoja  KojeOaHW
MPYKUHHOTO MasiTHUKA

HccnenoBanne  3aBHCHMOCTH — Tiepuojia  KoJjieOaHWH
MOJIBEIICHHOTO K HHUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanne  3aBHCHMOCTH — Tiepuojia  KoJjieOaHWH
NPY)KHHHOTO MasiTHMKa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH nepuoaa KoJIeOaHMIt rpy3a,
MOJIBEIICHHOTO K HHUTH, OT MAacChl Tpy3a U KECTKOCTH
NpYXHUHBIL. M3MepeHne yCKopeHus: CBOOOHOTO TMaIeHUs

9.8

duznyeckue SBICHUSI B IIpUpoaAc: BOCIPUATHE 3BYKOB
KUBOTHBIMH, 3CMIICTPIACCHUC, celicMHYeCKHe BOJIHBI,
IIYHaMH, 3XO

9.9

Texnuueckue ycTpoilcTBa: 3X0JOT, HCIOJIb30BaHUE
YIBTPa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMAI'HUTHOE IIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

:‘)HGKTpOMal"HI/ITHOC II0JIC. QHGKTpOMaFHI/ITHBIe BOJIHBI.

10.1
CBolicTBa 3JEKTPOMArHUTHBIX BOJH

10.2 IIIxana IeKTPOMarHUTHBIX BOJIH

10.3 DnexkTpoMarHuTHas npupoja cBera. CKOpoCTh CBETa.
BoHoBrle cBolicTBa cBETA
[IpakTrueckue pabOTHI:

104

N3zydenue CBOWCTB ANIEKTPOMArHUTHBIX BOJH
C MOMOIIBIO MOOMIIBHOTO Tene(oHa




®usnueckue SABIEHUS B IpHUpOJE: OHOJIOrMUEcKOe
10.5 JeliCTBUE BUAUMOTO, YIBTPa(roIeTOBOrO U
PEHTI€HOBCKOIO U3JIy4€HUH
106 TexHuueckue YCTPOWCTBA: HCIIOJIb30BaHUE
3JIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
111 JlyaeBas mozens cBeta. Mlcrounuku cBeta
11.2 [IpsimonuHeHOE pacnpoCTpaHEHUE CBETA
113 OTtpaxenue cBeta. [lnockoe 3epkano. 3aKoH OTPaKEHUS
' cBeTa
114 [Ipenomiienne cBera. 3akOH MPEIOMIIEHUS CBETA.
1 [TosnHOE BHYTpEHHEE OTpAaKEHHE CBETA
11.5 1 X >
WH3a. X0/ JTy4ell B JTUH3E
116 OnTuueckas cucrema ¢oTtoarrmapara, MUKPOCKOIa U
' TENIECKOTa
117 I'ma3 kak ontuueckas cucrema. bim3opykocTs u
' JaTbHO30PKOCTh
118 Paznosxxenue 6enoro ceera B criektp. OnbiTel HploTOHA.
CrnosxeHue crieKTpaibHbIX IIBETOB. J{ucnepcus cBera




11.9

[IpakTuueckue paboOTHI:
#HiHtPar#HH#ccnenoBanue 3aBUCUMOCTH yIvla OTPayKEHUS

CBCTOBOTO JIy4da OT yIJla IaJICHUA.

HiHtPar#HH#113yueHne  XapakTepUCTUK  H300paKeHUs
IpeaMeTa B TUIOCKOM 3epKalie.

#i#HtPar#Ht#llccnenoBanue  3aBUCUMOCTH yIyia
IPEJIOMJIEHUS] CBETOBOTO JIyda OT yIJia aJieHus Ha
TPaHUIIE «BO3IYX — CTEKIIO».

###Par### lonydyenne  n300pakeHUHW C  MOMOIIBIO
COOMPAIOIIIEH JINH3HI.

###Par###Onpenenenne  (QOKYCHOTO  pacCTOSHUSL U
OTITUYECKOW CHITBI COOMPAIOTIICH JTH3HI.
HHHPar###OnBITH IO Pa3I0KEHUIO OSJIOT0 CBETA B
CTIEKTP.

HHPar#H###ONbBITHl 10 BOCIPUSATHIO LIBETa IMPEIMETOB
MIpU UX HAOTIONEHUH Yepe3 BETOBbIE (PHIIBTPhI

11.10

dusznyeckue aBiIeHus B npupoje: 3arMenus CoJiHIa u
JlyHbI1, 11BETa TEJI, ONTUYECKUE SIBJICHUS B aTMOC(epe

(1BeT HEOa, pedpakius, paayra, MEPax)

11.11

Texuuueckue YCTpOMCTBA: OYKH, TIEPUCKOII,

(bOToannapaT, OIITUYCCKUE CBETOBOAbI

12

KBAHTOBBGIE

SABJIEHUA

12.1

OmnsiTel Pe3zepdopaa u miianerapHast Mozieib aTomMa.

Mogens atoma bopa

12.2

I/ICHYCKaHI/IC H IIOIVIOIICHUEC CBCTA aTOMOM. KBaHTEHI.

JluneituaTpie CEKTPbI

12.3

PannoaktuBHOCTB. Anlb(a, OeTa- 1 ramma-
W3IIy4EeHUS

12.4

Crpoenue atoMHoOro sipa. HyknoHHas Moiens aTOMHOTO
snapa. M3oronsl

12.5

PannoakTuBHBIE IpeBpalICHUA. HepI/IOI[ nojiypacmazaa
ATOMHBIX SIJICP

12.6

HﬂepHBIe pCaKuru. 3aKOHEI COXpaHCHU 3apsAA0BOIr0 U
MaCCOBOT'O YHCECII




12.7

9Hepr1/151 CBA3U aTOMHBIX A1CP. CBs13b Macchl U SHECPrun

Peakuuu cunrtesa u nenenus anep. Mcrounnku snepruu

12.8 .
ConHua u 3B€37
129 Snepnas  sHepreruka. JledcTBME — pagMOAaKTHBHBIX
' U3JTyYEHHUI Ha )KUBbIE OPraHU3MBI
[IpakTudeckue paboOTHI:
Habnronenne crloniHbIX U TMHEHYaThIX CIIEKTPOB
W3JIy4YCHHUS.
12.10
HccnenoBanne TpEeKOB: U3MEPEHUE YHEPIUM YACTHUIBI 110
TOPMO3HOMY ITyTH (110 poTOrpadusm).
W3mepenue paauoakTuBHOTO oHA
®usnueckue SABICHUS B NPUPOJAE: €CTECTBEHHBIN
pPaAMOaKTUBHBII ¢oH, KOCMHYECKHE Ty4H,
12.11 PaaMOaKTUBHOE W3IYy4YEHUE MPUPOJIHBIX MHUHEPATIOB,
JIEUCTBHE DPAJAMOAKTHBHBIX M3JyYEHUH HA OPraHU3M
YeJI0BEKa
1.1 Texuunueckue yCTpOMCTBA: CIIEKTPOCKOII,

WHIUBUYaJbHBIA 103UMETp, Kamepa Buibcona




		2025-12-17T00:25:25+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ МУНИЦИПАЛЬНОГО ОБРАЗОВАНИЯ МУНИЦИПАЛЬНЫЙ ОКРУГ ГОРОД ГОРЯЧИЙ КЛЮЧ КРАСНОДАРСКОГО КРАЯ "ОСНОВНАЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 12 ИМЕНИ ГЕРОЯ СОВЕТСКОГО СОЮЗА АРШИНЦЕВА БОРИСА НИКИТОВИЧА"




