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MOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIIEro o00pa3zoBaHUs
COCTaBJICHa HAa OCHOBE IOJOKEHUU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yuétoM (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera « Ouzmkay.

CopepxaHue nporpaMMmbl MO (U3MKE HampaBiIe€HO Ha (QOpMUPOBAHHE
€CTEeCTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOYYarolIMXCs M OPraHu3alui0 HU3yYEHUs
(Gu3MKM Ha JeSITebHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuu TpeboBanuii ®I'OC OO0 k
IJIAHUPYEMbBIM JTUYHOCTHBIM U METAINPEAMETHBIM pe3yJibTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHbIE CBSA3U E€CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
no rojaaMm o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIeI0BaTeNbHOCTh
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
y4éTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIITY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO y4€OHOMY MPEIMETY.

duszrka SIBISETCS CUCTEMOOOPA3YIONIUM ISl €CTECTBEHHO-HAYUYHBIX YUeOHBIX
NPEIMETOB, MOCKOIbKY (PU3NUYeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUIA,
U3y4aeMbIX XUMHEH, OMoIoruei, acTpoHOMHEH B puznueckoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHpA, MPEIOCTaBIsIET HauOoyee SCHbIE
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HAHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHUS B CTPYKTYype OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH U
UHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIoONiaracT OBJAJCHHE
CIEYIONIMMU KOMIIETEHTHOCTSIMH, XapaKTEePU3YIOINUMU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTD:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OIICHWBATH U TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIEIOBAHUS;

e UHTEPNPETHPOBATH  JIAHHBIE W  HWCIOJb30BaTh  HAy4YHBIC
JI0KA3aTeIhCTBA JUIsI TIOJYyYEHHUS BHIBOJIOB.

lenun wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
omnpeneneasl B KoHmenmuu mpemnonaBanus ydeOHOTO mpenmera «Dusmka» B
oOpa3zoBaTelbHbIX oOpranu3anusix Pocculickoit @eaepanuu, peanu3yroIUx
OCHOBHBIE  0011€00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEPXKAEHHON pelieHueM



Komnerun Munucrepctsa npocseienus Poccutickoit ®denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TIK-48H).
Ieaun nzyyenus pusuku:

NpHOOPETeHHEe HMHTEpeca M CTPEMIICHHS OOYYalIIMXCd K HAydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOIICHHUS K OKPY KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYYHOT'O MUPOBO33PCHHS KaK pe3yJIbTaTa U3y4eHUS OCHOB
CTPOEHUS MaTepPUH M PyHIAMEHTAJIbLHBIX 3aKOHOB (PU3UKH;

dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (PU3MKHU IS Pa3BUTHS JPYTUX
€CTCCTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHEC  MPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
npo(eCCHOHATBLHOM JACATCIBHOCTH, CBSI3aHHOW C (DM3UKOM, MOATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IC 9THUX ueneﬁ ImporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOT'O

O6I_HGFO 06pa30BaHI/IH oOecrneunBaeTcs PEIICHUEM CICAYIOIUX 3a1a4q:

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUYECKHX, MArHUTHBIX M KBaHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII01aTh MPUPOHBIC SBICHUS U BHITIONHATH OMBITHI,
nabopaTopHble pabOTBl W OKCIEPUMEHTAIbHBIE HCCIENOBAaHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpoOpMaIruel HU3NIECKOro COACpKaHus,
BKJIOUass MHPOPMAIIMIO O COBPEMEHHBIX JTOCTHKCHUSAX (PU3MKH, aHAIIN3 H
KPUTHUYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O c(hepamu nmpodhecCHOHATBHOU ACSTEIBHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbIi YypOBEHb) HA YPOBHE OCHOBHOI'O OOIIEro

oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZel0), B 8
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 vaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHb Ja00paTOpPHBIX padoT U
OMBITOB HOCUT PEKOMEH/IATENILHBIM XapaKTep, YUUTENb JeIacT BHIOOP MPOBEACHUS



7a00paTOpHBIX PAadOT M ONBITOB C YYETOM HHAUBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANbHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOT'0 3K3aMeHa 1o (pU3UKe.

COAEPKXAHUE OBYYEHUA

7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

dusnka — Hayka o mpupoje. SBieHuss npupoabl. PU3MYECKUE SBICHHUS:
MEXaHUYECKHE, TEIUIOBBIC, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBbBIC, 3BYKOBHIC.

Odusnueckne BeaWYUHBL. M3mepenue Qusnueckux BenuunH. Duznveckue
npubopsl. [lorpenmHocTs u3MepeHuit. MexxayHapoiHasi CUCTEMa €IUHMII.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4YalT MPUPOY.
EctecTBeHHO-HayUHBIE METOJl MO3HAHUSA: HAOJIOJICHHE, TMOCTAaHOBKA HAYyYHOTO
BOIIPOCA, BBIJIBIJKCHUE THIOTE3, DKCIIEPUMEHT 10 TTPOBEPKE THIOTE3, OOBICHEHUE
Habmonaemoro aBienus. Onucanue GU3NIECKUX SBJICHUN C TOMOIIBI0 MOJIENIEH.

Jemoncmpayuu.
1. MexaHuueckue, TEIUIOBBIE, JJIEKTPUUYECKHE, MArHUTHBIE, CBETOBBIC
SIBJICHMUS.

2. dusznueckue MPUOOPHI U MPoIeaypa MPSIMBIX U3MEPEHHN aHAJOTOBBIM U
1T POBBIM TPHUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHue MEHBI ICIESHUS KaIbl U3MEPUTEIHHOTO ITPUOOpA.

2. H3MepeHune pacCTOSTHUM.

3. M3MmepeHnne o0bEMA XUJIKOCTH M TBEPAOTO Tea.

4. OmpepneneHue pa3MepoB MajbIX Tel.

5. M3mepeHune Ttemmeparypbl IPU IMOMOIIM KUJIKOCTHOIO TEPMOMETpA U
JaTYNKA TEMIIEPATYPHI.

6. lIpoBenenue uccinenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIapvKa, MyIMEHHOTO TOPU30HTAIBLHO, TEM OOJIbIIE, YeM OOJIbIe BHICOTA
ycKa.

Pa3nea 2. IlepBoHavyajibHbIe CBeCEHHA O CTPOCHMH BeleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OMbITHI,

JIOKA3bIBAIOIINAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrmokenne yactui BemecTBa. CBs3b CKOPOCTH JBMIKEHUS YACTHL C
temneparypoii. bpoyHoBckoe naBwkeHue, nuddys3us. BzanmoneicTBue dYacTuil
BEIIECTBA: MPUTSKECHUE U OTTAJKUBAHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpucTayuIM4ecknx) Teia. B3amMOCBSA3b MEXKIy CBOMCTBAMH BEIIESCTB B Pa3HBIX



arperaTHhIX COCTOSIHUSIX U UX aTOMHO-MOJEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HabGmonenrie OpOyHOBCKOIO JIBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmonenue  siBIeHUM,  OOBSCHSIONIUXCS  MPUTSDKCHUEM  WIH

OTTAJIKMBAaHUEM YACTHII BEIIECTBA.

Jlabopamophuie padbomot u onvimot.

1. OneHka JuaMeTpa aroMa METOAOM psoB (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI 110 HAOJTIOJEHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHUCTBUS CUIT MOJICKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. JIBu:keHUe U B3aMMOJIeliCTBHE TeJl.

Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMCHH JIBHKCHUS.

SBneHne wHepuuu. 3aKOH WHepuuH. B3anmoneiicTBue Ten Kak IMpUYMHA
U3MEHEHNs CKOPOCTH [BIKEHUS Ted. Macca Kak Mepa HHEPTHOCTH TeJa.
[InotHOCTH BemecTBa. CBA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJI B E€IUHHIE
00BéMa BelecTna.

Cuila Kak XapakTepucTUKa B3auMojeucTBUs Tesl. Cuia yrnpyrocTd M 3aKOH
I'yka. M3mepenure cuibl ¢ TOMOIIBIO JUHAMOMETpA. SBIICHUE TATOTECHUS U CUJa
TskecTd. Cuia TSKeCcTH Ha Apyrux IuiaHetax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTBytomas cui. Cuia TpeHHs.
TpeHune CKONbKEHUS U TPEHUE MOKOs. TpeHue B MPUPOJIE U TEXHUKE.

Jemoncmpauuu.

HabGmronenre MexaHU4eCKOro JBIKEHUS Tena.
N3mepenune ckopocTu NPSIMOJIMHENHOTO IBHKECHUS.
HabGmronenue siBieHUs: HHEPIIUH.

CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TEI.
CrnoxeHue cuJjl, HallpaBJIE€HHbBIX 110 OJJHOM MPSMOM.

Jlabopamopnwie padbomot u onvimol.

1. OmpeneneHne CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH JIEKTPUUECKOTO aBTOMOOUIIS U TaK Jajee).

2. OmnpenenieHre cpelHEM CKOPOCTH CKOJBXKEHUS Opycka WIM IIapuKa Mo
HAKJIOHHOW IIOCKOCTH.

3. OmnpexeneHue MWIOTHOCTU TBEPIIOTO Tea.

1
2
3
4. HaOmronenne n3MeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.
5
6.



4. OmbITHI, E€MOHCTPUPYIOLIME 3aBUCUMOCTb pacTsKeHus (aedopmarumn)
MPYKXUHBI OT MPUIIOKEHHOU CUJIBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT
BEca TeJa U XapakTepa COMPUKACAIONIUXCS TOBEPXHOCTE.

Paspnen 4. /laBinenue TBEPABIX TeJl, KUIAKOCTEll U ra3oB.

Hasnenune. CriocoObl yMEHBILICHUS U yBEJIMUYEHUs AaBieHus. JaBneHue rasa.
3aBUCUMOCTh JaBJiEHUS] Taza OT 00bEma, Temmeparyphl. llepemaua naBneHus
TBEPABIMU TEJIaMH, KUAKOCTIMU M razaMu. 3akoH [lackansa. [lHeBmaTuueckue
MaIllMHbI. 3aBUCUMOCTh JaBJICHUS KUIAKOCTU OT TIYyOWHBI. ['HIapocTaTHdecKuii
napaaokc. Coobmiaromiuecst CoOCybl. [ uapaBIndeckre MEXaHU3MBbl.

Atmocdepa 3emnu u armocdepHoe naBiaeHue. [IpUuuuHBI CyIIECTBOBaHUS
BO3yIIHOM o6osnouku 3emau. Omnbit Toppuuennu. M3mepenune armocdepHOro
JaBJieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JTAaBJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTrO JTABICHUSI.

JlelicTBrE XUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJO. BuITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3znyxomnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatroruecs cocy/bl.

['mppasnuueckuit mpecc.

[IposiBneHue necTBUs aTMOC(HEPHOTO TaBICHUS.

3aBHUCUMOCTbH BBITAJIKMBAIOIICH CUITBI OT 00BhEMA MOTPYKEHHOM YacTH Teja

Y IUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKMBAIONIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.

8. YcCIOBHE IUIABaHUS TEJ: IJIABAaHUE WIIH MOTPYKEHUE TEI B 3aBUCUMOCTH OT
COOTHOIIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamophuie pabomot u onvimot.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPyKEHHOH B
YKUJIKOCTb YaCTH TeJa.

2. OmpeneneHue  BBITAJIKMBAIOIMICH  CWJIBIL, JICHCTBYIOIIEH Ha  TeJo,
IIOI'PYKEHHOE B JKUIAKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEH HA TEIIO
B )KHJIKOCTH, OT MACCHI TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCUMOCTh BBITAJKUBAIOIICH CHIIBL,
NEUCTBYIOIIEH Ha TEJO B )KUJIKOCTH, OT 00bEMA MOTPYyKEHHON B KUJKOCTh
YACTH TEJIA U OT TUIOTHOCTH KUJKOCTH.

5. KoHCcTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIIpelIeNIEHUE €€ TPYy30I0ABEMHOCTH.

o U kA W N e

~



Paspnen S. PaGora 1 MOIIHOCTH. DHEpPrusi.

Mexanundeckas padota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIOCKOCTh. IIpaBuiio
paBHOBecus pbluara. [I[puMeHeHue npaBuia paBHOBECHUS phluara K 0JI0Ky. «3010Toe
npaBuiio» mexanuku. KITJ[ npocteix Mmexanu3MoB. [IpocTbie MeXxaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckass dsHepruss. KuHeTMueckass # TOTEHUHAIbHAS JHEPTHUSL.
IIpeBpamienne 0THOTO BHUJIa MEXAaHUYECKOW IHEPTUH B IPYTrOM. 3aKOH COXPAHEHUS
SHEPrUU B MEXaHUKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padomut u onvimot.

1. Omnpenenenue padOTHI CUJIBI TPEHUS MTPU PABHOMEPHOM JBHKEHHUH TeJia 10

TOPU30HTAILHOMN MMOBEPXHOCTH.

2. HccnenoBaHue ycaoBUM paBHOBECHS pblyara.

3. Usmepenue KII/] HAKIOHHON MIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUSI MEXAaHUYECKON SHEPTHH.

8 KIIACC

Pa3nen 6. TeruioBblie siBICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUH CTPOEHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAIOIIHNE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIAPHO-KMHETUYECKON TEOPHUHU.

Mopenu TBEPIOTO, JKHIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmuueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, KUIKOCTEH H
TBEPABIX TEJI HA OCHOBE TMOJOXKEHUNH MOJIEKYISIPHO--KHHETUYECKON TEOpHHU.
CmaunBaHu€ U KalWJUISIPHBIE sIBJIEHUS. TemIoBoe pacCuIMpeHue U CxKaTuUe.

Temneparypa. CBsi3b TeMHepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBUKEHUS
gactunl. BHyTpenusis sHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEW OSHEPruw:
TEIUIONepeIada v CoBepilieHrne padoThl. Buapl Temnonepenayn: TEIIONPOBOIHOCTD,
KOHBEKLIHUS, U3JIyUYCHHUE.

KonnuectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMEH U
TEMJOBOE paBHOBECHE. YpaBHEHUE TemuioBoro OanaHca. IlmaBienwe wu
OTBEpPACBAHUE KPUCTANIMYECKUX BEIIECTB. YJAENbHAs TEIJIOTa IJIABJICHUS.
[TapoobOpazoBanne u konmeHncamus. Mcmapenwme. Kunenme. YnmenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEpATypbl KHUIIEHUS OT aTMOC(pEepHOro
JABJICHUSL.

BnaxHocTbs Bo3myxa.

DHeprus TOIIMBa. Y JeJbHAS TEIUIOTa CTOPAHMUS.



[TpuHiuner padotel TernoBbix nsuratened KIIJ[ TtemnmoBoro aBuratesns.
TernoBble IBUraTENU U 3alUTa OKPYKAIOIIEH CPEbI.

3aKOH COXPAaHEHMS U NIPEBPALICHNUS JHEPTUHU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1.

2
3
4.
5

L 00 N D

10.
11.
12.
13.

HaGmronenrie OpoyHOBCKOTO IBUKEHUS.

Ha6monenune nuddysuu.

HaGmronenue siBlneHnil cMauuBaHUs M KaIUJUISIPHBIX SBJICHUA.
HaGnroneHue TemioBoro paciupeHus Tel.

N3menenue naBiieHHs Tra3a IpU U3MEHEHUHM 00bEMa M HArpeBaHUU WIIU
OXJIAXKICHUU.

[IpaBuiia u3mMepeHns TeMnepaTyphl.

Buner Teronepenayn.

OxmnakieHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHU# padOThl BHEUTHUMU CUIIAMH.
CpaBHeHUE TEMITOEMKOCTEN pa3IMYHbIX BEIIECTB.
HaOmnronenue KkuneHus.

HaGmronenne mocTostHCTBA TEMIIEPATyPHhI MPH TUIABJICHUH.
Moienu TEIUIOBBIX ABUTaTEIEH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpITEI IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue JaBieHUs BO3yXa B OaJTOHE IITPHILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTb JABJICHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

IIpoBepka rUNOTE3bI JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMITEpaTyPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OJHEpPruu Tella B pe3yibTaTe
TEIIOTIEpeIaun U pabOThl BHEITHUX CHIL.

HccnenoBanne sBACHUS TEIUIOOOMEHA IPH CMEIIMBAHUU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOM  IIpH
TEIJIO00OMEHE C HAarpEeThIM METANTHYCCKUM ITHITHHIPOM.

OnpeneneHue yaeabHON TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucrnapeHus.

OnpeneneHne OTHOCUTEIILHOW BIaXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TEIJIOTHI TIABJICHUS JIbJA.

Pa3nen 7. B.HCKTpI/I‘leCKI/Ie U MaroHmTHbIC ABJICHHUA.



OnekTpu3auus Tenl. JIBa poaa 3JIEKTpUUYECKHX 3apsaoB. B3ammojeicTBue
3apsbkeHHBIX  Tesl. 3akoH Kynmona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TET OT BEJIMYMHBI 3aPsS0B U PACCTOSHUS MEXTY TeIaMu).

Onektpuueckoe mnozne. Hanpssk€HHOCTh 3neKkTpuueckoro mnods. IlpuHuun
CYINEpIO3ULIUHU IEKTPUUECKUX MO (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DIEMEHTAPHBIA SJIEKTPUUECKUAN 3apsil.
Crpoenune aroma. IIpoBOOHMKM M  AMDJIEKTPUKH. 3aKOH  COXPaHEHUs
AIEKTPUYECKOTO 3apsia.

DJIEKTPUUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
Ncrtounuku mnocTossHHOTO TOKA. JIEMCTBUS JJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KUJIKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsHKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y ICIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
1151 ydacTka uenu. [locienoBaTenbHOE U MapaJIeIbHOE COEIMHEHNE POBOIHUKOB.

PaGora w MoOMmIHOCTH dJEKTpUYECKOro Toka. 3akoH Jkoyms—JIleHna.
DneKTpuUecKue ey U MOTPEeOUTENn IEKTPUIECKO sHepruu B ObIiTy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE MarHUTHL. B3anMoaelicTBiE MOCTOSSHHBIX MAarHUTOB. MarHuTHOE
nosie. MarauTHoe mosie 3eMJIM M €ro 3HaueHHWe Uil KU3HM Ha 3emiie. OnbIT
Opcrena. MaraHuTHOE 1OJIE BJIEKTPUUECKOro ToKa. [IpuMeHeHne 3J1eKTpOMarauToB
B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJI HA MPOBOJHUK C TOKOM. DJIEKTPOIBUTATEIIb
INOCTOSIHHOTO  TOKa. lcrmonb30BaHUE  BJEKTPOABHUrareliedd B  TEXHHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue snekTpoMarnuTHoW uHaykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOJTYyYEHHUS ANEKTPUUYECKOU HHEPTHUH.
DNEKTPOCTAHIIMK Ha BO3OOHOBISIEMBIX HCTOYHUKAX SHEPTUH.

Jemoncmpauuu.

DJIeKTpHU3alus Te.

JIBa pojJia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKasl MHIYKIIHSL.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiIOB.
[IpOBOTHUKH U AUDIEKTPHUKH.

MoaenupoBaHue CHUIIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrKM NOCTOSSHHOTO TOKA.

JIelcTBUA 3IIEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUIN TOK B KUJKOCTH.

11. ["a30BbIl pa3psa.

12. I3mMepenne cuibl TOKa aMIEPMETPOM.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

HN3mepenne 3neKTpuIeCcKOro HaIpsKEHUST BOJIBTMETPOM.

PeocraTt u MarasuH conpoTUBICHUM.

BzaumoeiicTBue NOCTOSIHHBIX MArHUTOB.

MonenupoBaHrue HEBO3MOXKHOCTH Pa3AeiICHUs MOJIOCOB MarHura.
MonenupoBaHre MarHUTHBIX MOJIEN ITOCTOSTHHBIX MAarHUTOB.
OmneiT Opcrena.

MarauTHoe 1oje ToOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO TTI0JIS1 HA MPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSIHHOTO TOKA.

HccnenoBanue ABICHUA 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Omnbrtel @apanes.

3aBUCUMOCTh HANpPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHMS.

DJIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o U W

10.
11.

12.

13.
14.

OnbITel 1O HAOMIOAEHUIO DJICKTPHU3allMM  TEJl HWHIAYKIHMEH | 1pu
CONPUKOCHOBEHHH.

UccnenoBanne JEWCTBHUS DSIEKTPUUECKOTO TOJISI HAa TPOBOJHUKU H
TUAIEKTPUKH.

COopka u npoBepka paboThI AJIEKTPUUECKOM IIEMH MOCTOSTHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryanpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKa, UAYIIETO YEpPE3 PE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHKA OT €ro JUIMHBI, IUIOMIAAM TMOMEPEUYHOrO
CEYEeHUs U MaTepuana.

IIpoBepka mpaBuia CHOXKEHUS HANPSHKEHUM IIPU IOCIEA0BATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Jsi CHIBl TOKa MPU MAPAIUIETBHOM COEAUHEHHUU
PE3UCTOPOB.

Ornpenenenue padOThI ANEKTPUUECKOTO TOKA, UAYILETO Yepe3 Pe3UcCTop.
OnpeneneHue MOIIHOCTH DJIGKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO 4YEpPE3 JIAMIOYKY, OT
HaNpsKEHUS HA HEM.

Onpenenenue KIIJI narpeBares.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MAarHUTOB.



15. I3ydyeHre MarHuTHOTO TOJISI TOCTOSSHHBIX MATHUTOB MPU UX 00bETUHEHUN
U pa3JIeJICHNH.

16. MccnenoBanue IeMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. ONBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CWJIBI  B3aUMOJICHUCTBUS
KATYIIK{ C TOKOM U MarHuTa OT CWJIbI TOKA ¥ HAIIPABJICHHS TOKA B KATYIIKE.

18. MI3yueHue AeiCTBUS MAarHUTHOTO TIOJISl HA MIPOBOJIHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl AJE€KTPOABUTATENS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTAaHOBKH.

21. OnBITBI MO HMCCIEAOBAHUIO SIBIICHUSA DJEKTPOMArHUTHOW WHAYKIHM:

UCCIICIOBAaHNE HW3MEHEHUW 3HAYEHUS W HANPABJICHUS HHAYKIHMOHHOTO
TOKA.
9 KITIACC

Pa3znen 8. Mexanuveckue siBJICHUS.

MexaHnnueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBKeHre. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeaHsas 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JBUKEHHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMoiinHelHoe JBmwkeHue. (CBoOoHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMkKEHHE TO OKpY>KHOCTH. [lepron m ywactora oOpalieHwus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHUE.

[Tepsbiii 3akoH Hptotona. Bropoit 3akon HeroTtona. Tperuit 3akon HeroToHa.
[TpuHUUI CyNEepIIO3UIUHU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUS MOKOS, IPYTrUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO
najgenus. J[Buxenue mianetr BOkpyr Comnua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTts 1 neperpys3ku.

PaBHOBecue marepuaibHOW TOYKHA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPIOTO TEJNA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuiibl. LIeHTp TsKeCcTH.

Nmnynec Tena. M3menenue ummnynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMITyJIbCa. PEakTMBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cull TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TENa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMiH. [IoTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprud. Teopema 0O KMHETHYECKOW SHEPrUH. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.



L

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

HalmroneHre MexaHM4eCcKOro JBHXKEHUSI Te€lla OTHOCUTENIBHO Pa3HBIX TE
OTCUETA.

CpaBHeHME TyTE€H W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

HN3mepenne CKOPOCTH U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKPy>KHOCTH.

HaGmonenre MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» rmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUN OTHOCUTEIIBHO
KabuHeTa (QU3HUKU.

3aBUCUMOCTh YCKOPEHHUSI Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHeHue Beca Tena npu YCKOPEHHOM JIBUKECHUH.

[Iepenaua umiysibca Npu B3aMMOJIECUCTBUU TEI.

[IpeobpazoBanus SHEPTUHU NPU B3AUMOJICUCTBUU TEI.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUM.

CoxpaHeHre UMIyJbca Mpu a0COIOTHO YIPYTrOM B3aUMOJICHCTBHUH.
HaGmroneHne peakTHBHOTO JBUKEHUS.

CoxpaHeHrne MEXaHHUYECKON IHEPTUH TIPU CBOOOTHOM TaJICHHH.
CoxpaHeHue MEXaHWUYECKOW SHEPTUM NIPU IBUKECHHUM TeJa MO 1CHCTBUEM
MPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpynpoBanue Tpakra Jjisi pa3roHa W JajJbHEUIEro paBHOMEPHOIO
JBIDKCHUSI IIIAPUKA WUJTH TEJICKKH.

OmpeneneHue CpeaHE CKOPOCTH CKOJBXKCHHS OpycKa WM JIBHOKCHUS
IIaprKa Mo HaKJIOHHOW MIIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla TPU PABHOYCKOPEHHOM JIBI)KEHUHU T10
HAKJIOHHOM TNTIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU IPH PAaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJabHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IYTH OTHOCSTCS KaK psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKECHHS OT CHIIBI
HOPMAJILHOTO JaBJICHUS.

Onpenenenue kKo3ppuLMeHTa TPEHUS CKOJIbKEHUS.

Ornpenenenue KECTKOCTA NPYKUHBI.



9. Ompenenenuie padOThl CUJIbI TPEHUS PU PABHOMEPHOM JABUKEHUU TeJa 110
TOPU30HTAILHOM ITOBEPXHOCTH.

10. OnpesnenieHne  paboOThl  CUJIBI  YIPYrOCTH IMpU  NOABEME Tpy3a ¢
UCIOJIb30BAaHUEM HEMOJBHKHOTO U TOJABHKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUS DHEPTHH.

Pasznen 9. Mexanu4yeckue Kojie0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJECOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPTUU MPH KOJIEOATEITHHOM JIBHXKEHUH.

3aryxaromme — kosneOanus.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexanndeckue BoJHBL. CBoiicTBa MeXaHWYeCKUX BOJIH. [IpogonbHble
NOMNEPEYHbIE BOJIHBI. JlIMHA BOJHBI M CKOPOCTh €€ paciupoCTPaHEHMS.
MexaHnuecKue BOJHBI B TBEPAOM TeEJIE, CECMUYECKHE BOJIHBI.

3Byk. I'poMKoCTh 3Byka U BbicoTa ToHa. OTpakeHue 3Byka. MH(]pa3Byk u
yIIBTPA3BYK.

Jemoncmpayuu.

1. HaGmonenune koneOaHuii Ten MOJ JEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
YIPYTOCTH.

HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TPy KUHE.

HaGnronenre BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

Pacnpocrpanenne npooIbHBIX U MOMEPEYHBIX BOJIH (HA MOZEIH).

HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYyCTHYECKUM pe30HAaHC.

./Iaﬁopamopubte pabomul u onvimol.

1. OmpeneneHue dYacTOThl M Tepuoja KoieOaHWl MaTeMaTUYeCKOTO
MasTHUKA.
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2. OmpeneneHre 9acTOThHI M TIEPHOJIa KOJIeOaHUH TTPYKMHHOTO MasSTHHUKA.

3. HccrnenoBanue 3aBUCHMOCTH TeproAa KojaeOaHu MOABEIICHHOTO K HUTH
rpy3a OT JUIMHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH TIEPHOJIa KOJICOAHUN MPYKUHHOTO MasSTHHKA
OT MAaCCHI Tpy3a.

5. IIpoBepka HE3aBUCHMOCTH IEepHOJa KOJCOAHUN Tpy3a, MOJABEIICHHOTO K
HUTH, OT MacChl rpy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  TMEpUoJa  KoJieOaHui
NPY>KUHHOTO MasiTHUKA OT MacChl rpy3a U )KECTKOCTH MPY>KUHBI.

7. 3mepeHne yCKOpeHHs: CBOOOIHOTO TaICHUS.

Paznen 10. DinekTpoMarHuTHOE MoJie U YJIEKTPOMATHUTHBIE BOJIHBI.



ONEeKTPOMAarHUTHOE  MOJIe.  OJJNEKTpOMAarHuTHele  BOJHBL.  CBOMCTBa
3NeKTpOMarHuTHoIX BOJH. [llkama snexkTtpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHue CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TOMOIIBI MOOUIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIe AABJICHHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBeETa. [IpssmonuHeriHOE

pacnpoctpanenue cBeta. 3atMeHusa ConnHua u Jlynael. Otpaxenue cBera. [lnockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenune cBeta. 3akoH TperomieHUs cBeta. [loHOe BHYyTpeHHEe
OoTpakeHHE cBeTa. Vcmosb30BaHHME TMOJHOIO BHYTPEHHETO OTPaXKEHUs B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xox nydeit B muH3e. OnTrueckas cucreMa goroarnmapara, MUKpOCKOTa
u Teneckona. ['na3 kak ontudeckas cucteMa. biiM3opyKkocTh U JaIbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmekTp. Oneitel HetoTona. Crokenue
CIEKTPaJIbHBIX IBETOB. J(rcniepcus cBeTa.

Jemoncmpauuu.

[IpssMonuHEHOE PpacCIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenune n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue ceera.

Onrtruyeckuil CBETOBO/I.

Xox myueit B cobuparoieii TuH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnue n300pa>keHUI C TOMOILBIO JTUH3.

W X N o Uk WD R

[TpuHuun neicTBusa goToanmnaparta, MUKpPOCKOIA U TEJIECKONA.

10. Mopens rasa.

11. Paznoxxenue 06enoro cBeTa B CIEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX 1[BETOB.

Jlabopamopnuie padbomot u onvimol.

1. UccnenoBanue 3aBUCHMMOCTH yrIJla OTPa)KEHHUS CBETOBOTO Jiyya OT yrija
naJICHuUs.

2. V3ydeHue xapakTEepUCTUK U300paXKeHUs MPeIMETa B TUIOCKOM 3€pKaJie.



3. HccnepgoBanue 3aBUCHMOCTH yIiia MPEIOMIICHUS CBETOBOTO JIy4a OT YIJia
MaJIeHHs Ha TPAHUIIE «BO3AYX—CTEKIIO».

4. Tlonmyuyenue n300pa)kEHUM ¢ MOMOIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomien
JIUH3BI.

6. OMBITHI IO Pa3JI0KEHUIO OEJI0T0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHHUHM Yepe3
[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pesepdopna u minanerapHass Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noronieHrue ceeta atomoM. KBauTel. JInHeyaThie CIIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydenus. CTpoeHne aTOMHOTO
saapa. Hykmonnas wmoxaenp atomHoro snupa. M3otombl.  PapnoakTuBHBIC
npeBpaiieHus. [lepros momypacmnaga aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apsJIOBOTO M MAacCOBOTO 4YHCEI.
DOHeprusi CBsi3M aTOMHBIX sifep. CBs3b Macchl W 3HEpruu. Peakumu cuHTE3a |
nenenus anep. Ucrounuku sneprun CoJiHLA U 3BE3.

SAnepnas sHepreruka. JleMcTBUS pPaAMOAKTUBHBIX HM3JIYYEHUN Ha IKHUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIECHHUS.

2. CnexkTpbl pa3IMYHBIX Ta30B.

3. Cnextp Bojopoja.

4. HabGnronenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuérurka MOHU3UPYIOMNX U3TYUYECHHH.

6. Peructpanus uznyyeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophuie pabomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUCHUSI.

2. HccnenoBanue TPEKOB: W3MEPEHUE SHEPrUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenne paanoakTUBHOTO (OHA.

IToBTOPHUTEILHO-0000 1A U MOXYJIb.

[ToBTOpUTETHEHO--0000MIAIOIINIT MOYITH TIPETHA3HAYCH JIJISi CHCTEMATHU3AINH
1 00001IIeHNS TPEAMETHOTO COICPIKAHUS U OTBITA ICSITEIIEHOCTH, MPUOOPETEHHOTO
MpU HU3YYEHHH BCEro Kypca (U3UKH, a TaKXKe sl MOATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY 3K3aMEHYy 10 (U3UKe s OOy4arolIuXcs, BHIOPABIIMX 3TOT
y4eOHBIN MpeIMET.

[Ipu M3ydeHHU JAHHOTO MOJYJISI PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NeATeNIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUMBAETCS JHOCTUKEHHE MPEAMETHBIX U



METaNpeMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAYYHAasi I'PaMOTHOCTb: OCBOCHHUE HAYYHBIX METOJOB HCCIEAOBAHUS
SBJICHUU NOPUPOJLI U TEXHUKHU, OBJAJCHUE YMEHUSMH OOBSCHITH (PU3HUECKUE
SIBJICHUS, TIPUMEHSSA [OJYYCHHbIE 3HAHUA, peElarh 3adayd, B TOM YHCJIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpyuHUMNIHANTBHO AEATENBHOCTHBIM XapaKTeP JaHHOTO pa3/Ielia peain3yeTcs 3a
CYET TOro, UTO OOYYAIOIIUECs BHITIOJIHSIOT 3aJJaHUs, B KOTOPBIX UM IIpejiaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacro3HaBaTh U HAYYHO OOBACHATH
dbu3nYecKue sIBJICHUS B OKPYIKAOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HaWOOJI€€ BAXKHBIX JIOCTUKEHUM COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMEDP, MTPAKTUYECKOTO UCIIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPIUU HAa OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
SHEPTUM.

INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA
N3yuyenue ¢u3nky HA ypoOBHE OCHOBHOT'O OOIEro oOpa3oBaHUs HAINpPaBICHO
Ha JOCTHKEHUE JIMYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEeIbHbIX
PE3YJIbTATOB.
B pesynbraTe n3ydenus pu3NKy Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y obyuaromierocs 0yayT cOpMUPOBAHBI CICIYIONIUE JIMYHOCTHBIE PE3yJbTaThl B
Y4acTH:
e 1) NaTPUMOTHYECKOT0 BOCTIMTAHMS:
e — MPOSIBJICHHE WHTEpECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
buznuecKon HAyKu;
e — IICHHOCTHOE OTHONICHHE K JOCTHKEHUSIM POCCHUCKUX YUEHBIX--(DU3UKOB;
e 2) rpa:kKIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA
e — TOTOBHOCTH K aKTUBHOMY YUYacCTHIO B 00CYKJICHUH OOIIECTBEHHO 3HAYUMBIX H
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYESCKUM MPUMEHEHHEM JTOCTIKCHHM
buznky;
e — OCO3HAHHE BAXKHOCTH MOPAJTHHO--3TUYECKUX NPHUHIIUIOB B JACATEIBHOCTH
Y4EHOTI0;
e 3)3CTEeTHYECKOr0 BOCIIUTAHUSA:
e — BOCIPHUSTHE ICTCTHUYCCKUX KAYEeCTB (PU3MUECKONW HAYKH: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;
e 4) HEHHOCTH HAYYHOI'0 MO3HAHHUA:



— OCO3HAHUE IEHHOCTH (PU3MYECKOM HAYKHM KaK MOIIHOTO HHCTPYMEHTa
[I03HAHUSI MUPA, OCHOBBI Pa3BUTHUs TEXHOJOTUHM, BAXXHEHIIEH COCTABIIAIOLIECH
KYJbTYpBI;

— pa3BUTHE HAY4YHOU JHOOO3HATEIBHOCTH, MHTEpECca K HCCIEI0BATEIBCKOM
NeATEeNbHOCTH;

5) d¢opmupoBaHuss  KYJBTYPbl  3I0POBbS W  IMOIMOHAJILHOIO
0J1aronosIy4us:

— OCO3HaHWE IIEHHOCTH Oe30macHOro o0pa3a »KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTH TMPaBWI O€30MacHOTO TOBEJICHUS Ha
TpPaHCIIOPTE, Ha JOpOrax, C AJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHHUEM B
JIOMAITHUX YCIIOBUSX;

— c(hOpMUPOBAaHHOCTH HaBbIKA peIICKCHH, TPU3HAHUE CBOETO MpPaBa Ha OIHOKY
¥ TAKOT'0 )K€ MpaBa y IPyroro 4ejaoBeKa;

6) Tpy10BOro BOCIIMTAHMS

— AaKTUBHOE ydYacTHE B PEIICHUU NPAKTHUYECKUX 3anay (B paMKaxX CEMbH,
oOpa3oBaTeIbHOM  OpraHu3aliy, Topoja, Kpas) TEXHOJOTMYECKOH U
COLIMAJIbHOM HANPABIEHHOCTH, TPEOYIOLIUX B TOM YHCIe U (PU3NUECKUX 3HAHUI;
— WHTEPEC K MPAKTUYECKOMY U3yUEHHUI0 MPodecCuid, CBA3aHHBIX C (GUBHUKOI;

7) 3K0JIOTHYECKOTr0 BOCIIUTAHUS:

— OpHUeHTalusi Ha NMpUMEHEeHHE (U3MYECKUX 3HAHWM [JIs peuieHus 3aaady B
00JIaCTH OKpY’KaIoIIel Cpebl, IUIAHUPOBAHUS TOCTYNKOB M OIICHKH WX
BO3MOJKHBIX ITOCJICICTBUH JIJISI OKPYXKAIOIIEH CPEBI;

— OCO3HaHME TIO0ATBHOTO XapaKTepa KOJIOTHYECKHX MpoOJieM U MyTel ux
pelieHus;

8) amanTanum K M3MEHSAIOIMMCSH YCJIOBHSM CONHAJIBHOH M NPUPOIHOM
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUU TIPH BBHIMIOJHEHWU WCCICAOBAHUN U
NPOEKTOB (U3MUECKOW HANPABICHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUIM
APYIuX;

— TIOBBIIIEHUE YPOBHS CBOEM KOMIETEHTHOCTH Yepe3 MPAKTHYECKYIO
NEeATENbHOCTD;

— MOTpeOHOCTH B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIIEe (POPMyIUpPOBAThH
UJIeH, TIOHSATHUS, TUTIOTE3bI O PU3HMUECKUX 0OBEKTaX U SIBICHUAX;

— 0oco3HaHue AeHUIIMTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH B 00J1aCTH
buzuky;

— IJJAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHHH HOBBIX (DUINUYECKUX
3HAHU;

— CTpEMJICHHE aHAIM3UPOBATh U BBISIBJISATH B3aUMOCBSI3U IPUPO/IbI, OOILIECTBA U
SKOHOMUKH, B TOM YHUCJIE C UCIIOJIB30BAaHUEM (PUBHUECKUX 3HAHUI;



e — OILICHKA CBOMX JCHUCTBUM C YYETOM BIIMSAHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOXKHBIX TJIOOAJIBHBIX MOCIIEICTBHIMA.

METANPEIMETHBIE PE3YJIbTATbI
B pe3ynbraTe ocBOEHUS MPOTpaMMEI 10 (DU3UKE Ha yPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus y oOydyaromerocss OyayT copMHpOBaHbl MeTanmpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC TCHCTBHS,
KOMMYHUKATHBHBIC  YHHBEPCAJIbHBIC  Y4COHBIC  JICHCTBHUS,  PETYJISTHBHBIC
YHUBEPCAJIbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eCTBUSA
Bba3oBble JJornuecKue 1edcTBUA:

BBISBJIATh M XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB
(stBIIEHU);

yYCTaHABJIMBATH CYIICCTBEHHBIN MPU3HAK KJacCU(UKAIIUN, OCHOBAHUS JIJIs
0000111eHHs U CPAaBHEHHS;

BBISBJISATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pacCMaTPHBAEMBbIX (DaKTax,
JAHHBIX U HAOIIOJIEHUAX, OTHOCSIINXCS K (DU3UUYECKUM SIBIICHUSIM;
BBISBJISITh TPUYMHHO--CIIE/ICTBEHHBIE CBSI3U MPU U3YYECHUU (U3HUECKUX
SIBJIGHUN U MPOIIECCOB, JI€TIaTh BHIBOJIBI C UCIIOJIb30BAHUEM JETYKTUBHBIX U
UHAYKTUBHBIX YMO3AKIIOYEHHUH, BBIABUTATh THIIOTE3BI O B3aHMMOCBS3SIX
(bU3UYECKUX BEIIUYNH;

CaMOCTOSITEILHO BBRIOMPATH CIIOCO0 pellieHus yueOHOH pu3nuecKon 3a1auu
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pelleHus, BbIOOp Haumbosee
MOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabCcKue 1eHCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIEN0BATEILCKUI HHCTPYMEHT MTO3HAHUS;
IPOBOAUTH MO CAMOCTOSITEIBHO COCTaBJICHHOMY TUIaHY OMBIT, HECIOKHBIN
buznuecKkuii SKCIEPUMEHT, HEOONbIIOE HCCIAEAOBaHHE (PU3HUECKOTO
SIBJICHUS,

OIICHWBATh Ha TPUMEHUMOCTh H JOCTOBEPHOCTH HWH(pOpMaImio,
TIOJTYYCHHYIO B XOJI€ UCCIIEOBAHMS WIIH SKCTICPUMEHTA;

CaMOCTOATETHHO (POPMYIHPOBATH 00OOIIEHUS W BBIBOJIBI IO pe3yJbTaTaM
IPOBEIEHHOTO HAOIIIOICHHUSI, OTIBITA, UCCIICTOBAHMS;

MPOTHO3UPOBATh BO3MOXKHOE JallbHEWIIee pa3BUTHE  (HU3UICCKUX
MPOIIECCOB, a TAK)KE BBIBUTATH MPEANOIOKECHUS 00 UX Pa3BUTHU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ ungopmaumeii:



MPUMEHSATH Pa3Iu4HbIe METO/bl, HHCTPYMEHTHI U 3aMpOChl NPU MOUCKE U
orOope MH(pOpPMAllMM WIA JaHHBIX C YYETOM MpPEMJIOKEHHOW Y4eOHOU
dbuznyeckoi 3anauu;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3IUYHBIX BUIOB U (POPM IMPEACTABICHHUS;

CaMOCTOSATEJILHO  BBIOMpATh ONTUMAJbHYI0 (OpMY TMpPEeJCTaBICHUS
uHbOpMallMK ¥ WUIIOCTPUPOBATh pEIIaeMble 3a7auyd HECIIOKHBIMU
CXEMaMH, TuarpaMmMamMu, HTHOU rpa@uKoil 1 UX KOMOMHALIUSAMH.

KoMMyHuUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

B XO0Jle¢ OOCyXJIeHHs1 y4eOHOTro Marepuasa, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX1aeMOU TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHUE 3aJa4yd W TOJJICPIKaHHE
OJ1aroXKenaTeIbHOCTH OOIICHUS;

COMOCTAaBJISATh CBOM CYXACHHS C CYXICHHSAMHU JPYTHMX YYaCTHUKOB
Jauajora, OOHapPyXKHUBATh Pa3IMYHE U CXOJICTBO MO3UIINI;

BBIP@)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MMCHbMEHHBIX TCKCTaX;
MyOJIMYHO MPEACTABIISATh PE3YJIbTATHI BBITOJIHEHHOTO (PU3HYECKOTO OMBITa
(9KCTIEPUMEHTA, UCCIICIOBAHMSI, POCKTA);

MIOHUMATh M UCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHOW M HHIUBUIYAIbHON
paboTHI IPH PEIIEHUU KOHKPETHON PU3NIECKON MTPOOIIEMEI;

NPUHUMATh LM COBMECTHOHN NESATEIBHOCTH, OPTaHW30BBIBAThH JICHCTBHS
no e€ JOCTIKEHUIO: paclpenesaTh pOoJIH, OOCYKIAaTh MPOLECChl U
pe3yIabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUST HECKOJIBKUX JTFOJIEH;
BBITIOJIHATH CBOIO YacTh paOOTHI, TOCTUTAs] KA4eCTBEHHOTO pe3yabTaTa Io
CBOEMY HAIPABJICHHUIO U KOOPAWHHUPYSI CBOU JICUCTBUS C IPYTHMH WICHAMHU
KOMAaH/IbI;

OIICHMBATh KadyeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOATEIHHO C(OPMYIMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUS.

PeryisiTuBHbIe YHUBepPCAJIbHbIE yUeOHbIE 1eHCTBHUS
Camoopranusanus:

BBISIBJISITH TPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYalHsIX, TPEOYIOIIHX
JUIsL pelieHust PU3nyecKux 3HaHUM;

OpPUEHTHPOBATHCA B  PA3IMYHBIX MOAXOJAaX MPUHATUS  PELICHUN
(MHAMBUYyaJIbHOE, MPUHATHE PEIICHUS] B TPYIIeE, MPUHATHE PEIICHUM
TPYIITION);

CaMOCTOSITEJIbHO COCTaBIIAThH aJTOPUTM PEIICHUsT PU3NUECKON 3a1auu WU
[JJaHA UCCJEJOBaHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEeHTUPOBATH Mpe/jlaracMble BapUaHThI PEIICHUMH;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.



CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

JaBaTh aJI€KBATHYIO OLIEHKY CUTYAllMH U MpeIaraTh IIaH €€ U3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTWKEHUSA (HEIOCTH)KEHHs) pPE3yJbTaToB
NEeSATENbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JESITEILHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHUS
(¢u3MUecKoro MCCIENOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHMUBIIMXCS CHUTYyallMi, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTAaTa LIEJIN U YCIOBUSM;

CTaBUTb €051 HA MECTO APYrOro YeJI0BEKa B XO€ CIIOpa WIK AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYIroro;
IpU3HABaTh CBOE MPaBO Ha OIMIMOKY MPHU pelieHnH GU3NUECKUX 3a7ad WIN
B YTBEPKJEHUSAX HA HAYYHBIE TEMbI U TaKOE K€ MPaBO APYToro.

HNPEAMETHBIE PE3YJIBTATHI
K xonIy oOyuenusi B 7 Kjaacce mpeMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  TOHATHA: (U3UYECKHUEe W  XUMHUYECKHE  SBIICHUS,
HaOJIIOIEHHEe, HKCIIEPUMEHT, MOJIe]b, TUIOTE3a, €IUHUIBI (PU3MYECKHUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHble COCTOSTHUSI BeliecTBa (TBEpAOE,
KHUJKOE, Ta3000pa3HOe), MEXaHUYECKOe [IBIDKEHHE (paBHOMEPHOE,
HEPAaBHOMEpPHOE, TPSIMOJIUHEHHOE), TPACKTOPHs, PaBHOJCHCTBYIOIIAS
cuna, nedopmanms (ynpyrasi, MJIacTUIECKast), HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;

paznuyarh sBiaeHUs (nuddys3us, TEIIOBOE IBMKEHHWE YAaCTHI] BEIISCTBA,
paBHOMEpHOE  JBWKECHHE, HEPAaBHOMEPHOE  JIBI)KEHUE,  HWHEpUUs,
B3aUMOJCHCTBHE TEJl, PABHOBECUE TBEPABIX TEH C 3aKPEIUIEHHOW OCBHIO
BpalleHus, liepeaya AaBieHus TBEPAbIMU TEIaMU, KUIAKOCTIMU U ra3amu,
aTMoc(pepHOE [aBlieHWE, IUIaBaHHWE TeJ, MPEBPAIICHUS MEXaHUYECKOU
SHEPIruM) MO ONUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIHX JaHHOE (PU3NYIECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3UUECKUX SBICHUU B
OKpYXaIoleM MHpE, B TOM uncie (U3UYECKUE SBICHUS B TPUPOJIE:
OpUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXHBOU
pupojie, ACHCTBUE CHUJIBbl TPEHUS B MPUPOJIE U TEXHUKE, BIUSIHUE
aTMOC(EepHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, pblYarv B
TEeJIe YesoBeKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a]la4y B YUEOHYIO,
BBIICJISITh CYIIIECTBEHHbIE CBOMCTBA (MIPU3HAKU) (PU3NYECKUX SABICHUM;
OMUCHIBATh U3YUYECHHBIE CBOMCTBA TeJ U (PU3UYECKUE SIBICHUS, UCIIOJIb3Ys
dbu3nUeckue BeIMUYUHbBI (Macca, 00bEM, TUIOTHOCTh BELIECTBA, BpEMS, MyTh,



CKOPOCTb, CPEIHASI CKOPOCTh, CHJIA YIPYTrOCTH, CHJIA TSKECTH, BEC TEINA,
cujia TpeHus, AaBjeHue (TBEPAOro Tena, KUJIKOCTH, Ta3a), BHITATKUBAOIIAs
cuja, MeXaHudeckas padoTa, MOIIHOCTh, IUIEUO CHJIBI, MOMEHT CHIIBI,
KOA(QPUIIMEHT TOJIE3HOTO0 JEWCTBUS MEXaHU3MOB, KHUHETHYECKas U
NOTEHIMAJbHAs OJHEpPrusi), NpPU ONHCAaHUU TPABUIBHO TPAKTOBATh
(bU3UYECKUI CMBICI UCTIONb3YEMBbIX BEIMUMH, UX 0003HAYEHUS U €TUHUIIBI
bU3MYECKUX BEIMYMH, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIIME JIAHHYIO
bU3UYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYHMHAMH, CTPOUTH Tpaduku
W3YUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYMH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SBJICHUS M TMPOIECCHI,
UCIIONIB3Ysl TIpaBUJia CJIOXEHUs CUil (BIOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBWJIO paBHOBECHUs pbluara (0J10Ka),
«30JIOTOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHMYECKON
SHEPIruM, TMPU OTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3alMChIBaTh €70 MAaTEMATUUYECKOE BHIPAXKEHUE;

O0OBSICHATh (U3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIIE
U B KOHTEKCTE€ CHUTYyallUi MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh IPUYMHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHHE U3 12
JIOTUYECKUX IIArOB C OMOpoi Ha 1-2 M3yYEHHBIX CBOMCTBA (U3HYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3aJayud B 1—2 JEHCTBHS, WCIOJB3YS 3aKOHBI U
dbopMyIbl, cBs3bIBAOIMNE (DU3UYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIIOBUS 3aJ1a4yl 3aMMChIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3NUYECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOAUTH PACUETHI, HAXOIUTH CIPABOYHBIC
JaHHBIE, HEOOXOAUMBIC JIJISl PEIICHUs 3a7a4, OlEHWBATh PEATUCTUYHOCTD
MOJIY9eHHON (hU3NYECKON BEIIMUNHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh TpPH TOMOIIU
bu3HUECKIX METOIOB, B OTMIMCAHUH MCCIICIOBAHUS BBIJCISTH IPOBEPSIEMOE
IPEANoJIoKEHUE (TUIIOTE3Y), Pa3INYaTh U UHTEPIPETUPOBATH MOJTYUEHHBIN
pe3yNbTaT, HaXOJWUTh OMIMOKKM B XOJI€ ONBITA, JElaTh BBIBOJBI MO €ro
pe3yJibTaTam;

NPOBOAUTH OMBITBI 1O HAOMIOAEHWI0 (PU3WYECKUX SIBICHUM WU
bu3HIeCKrX CBOMCTB Tell: OPMYITHPOBATH MPOBEPSEMBIC TIPEATIOTOKEHNUS,
coOupaTh YCTAaHOBKY M3 TPEIJIOKEHHOTO 000PYAOBaHUS, 3aTUCHIBATH XOT
onbITa U POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh TPSAMBIE HW3MEPEHUS PACCTOSIHUS, BPEMEHH, MAaCChl Tea,
o0b€Ma, CHJIBI W TeMIepaTypbl C UCHOJIb30BAHUEM aHAJIOTOBBIX U
uu@poBbIX MPUOOPOB, 3aMKUCHIBATH IMOKAa3aHUs MPUOOPOB C YUETOM
3a/IaHHOM aOCOJIFOTHOU MOTPEIIHOCTH U3MEPEHMUIA;



MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMUUHBI OT
JIPYrol C UCHOJB30BAaHUEM TMPSAMBIX HU3MEPEHHUM (3aBUCUMOCTH MYTH
PaBHOMEPHO JABMKYLIETOCS T€JIa OT BPEMEHHU JIBUKEHUSI TEJIA, CUJIbI TPEHUS
CKOJIbXKEHUsI OT Beca Teja, KadecTBa 0OpabOTKU IMOBEPXHOCTEH Tell U
HE3aBHUCUMOCTH CWJIbl TPEHHS OT IUIOIIAJUA CONPUKOCHOBEHUS TEJ, CHUJIBI
YOPYTrOCTH OT Y/UIMHEHUS MPYXKUHBI, BHITAJIKUBAIOIIEH CHIBI OT 00BhEMa
MOTPYKEHHOM YaCTH TEJIA U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUMN
IJIaBaHUsl TEJ, YCJIOBHM paBHOBECHS pblyara u OJOKOB), y4acTBOBaTh B
IJIAHUPOBAaHUU  y4eOHOTO HCCJEAOBaHUS, COOMpPATh YCTAaHOBKY U
BBITIOJIHSITh M3MEPEHUS, CIeAys MPEeIOKEHHOMY IUIaHy, (UKCHUPOBATh
pe3yabTaThl TMOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BUJIC
IPEIJIOKEHHBIX TabJMIl ¥ TpaduKOB, JeNaTh BHIBOABI MO pe3yJbTaTam
UCCIIeIOBaHuS;

IIPOBOJIUTh KOCBEHHBIC H3MEpeHUs] (U3UYECKUX BEIUUYMH (IJIOTHOCTH
BEILIECTBA )KUJKOCTH U TBEPAOTO TeJa, CUJIAa TPEHUS CKOJIBKEHUSI, IaBJICHUE
BO3/lyXa, BBITAIKMBAIOLIAsA CHJIA, JEUCTBYIOLIAasd HAa TOTPyKEHHOE B
KUAKOCTh  TeNo, KOA(D(UIMEHT TMOJE3HOTr0  JEWCTBHUS  MPOCTHIX
MEXaHU3MOB), CIEays MPEIJI0KEHHON WHCTPYKIUU: TPHU BBITOJIHEHUU
U3MEpeHUui coOupaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY W BBIYHMCISATH
3HAYEHUE UCKOMOW BEJIMYMHBI;

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MMacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIUIBI EUCTBHUS MPUOOPOB M TEXHUUECKHX YCTPOUCTB:
BEChl, TEPMOMETpP, IWHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapoMmeTp,
phIYar, MOJBMKHBIA U HETIOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS U3YYCHHBIX MPHUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX ONHucaHus (B TOM YHCIE:
NOAUIMITHUKHA, YCTPOWCTBO BOJOINPOBOJAA, THAPABIMYECKUUA Ipecc,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, APEOMETP), UCIOJIb3YS 3HAHUS
0 CBOMCTBaX (PM3MYECKUX SBICHUN M HEOOXOIUMBIC (PU3NUECKUEC 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOIUTHh  TpUMEPHl  (HaXoauTh WHGOOpPMAIMI0O O  MPUMEPax)
IPAKTUYECKOTO HCIIOJIB30BaHUS (PU3NYECKUX 3HAHUN B TOBCEIHEBHOU
KU3HU 111 oOecrieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ MPpUOopaMu U
TEXHUYECKUMU YCTPOUCTBAMU, COXPAHEHHUSI 3JJ0POBbs U COOJIOJICHHS] HOPM
3KOJIOTMYECKOTO MOBEAECHHUS B OKPYKAIOILIEH CpEE;

OCYLIECTBIISITh OTOOp HMCTOYHUKOB uHpopmauun B HWHTepHere B
COOTBETCTBHH C 3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCSA



3HaHUA © TYyTEM CpPaBHEHUS Ppa3IUYHBIX HCTOYHUKOB BBIACIATD
nHPOPMAIMIO, KOTOpas SIBISAETCS MPOTHBOPEUYMBON WM MOXKET OBITh
HEI0CTOBEPHOM;

UCTIOJIh30BaTh MPH BHIMOJHEHUH YUEOHBIX 3alaHUN HAyIHO--TIOMYJISIPHYIO
auTeparypy GU3NYECKOro COACP KaHUs, CIIPABOYHBIE MaTEPHAIIBI, PECYPCHI
cetu MHTepHeT, BhaaeTb NpuéMaMU KOHCIEKTUPOBAHHS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHCHMEHHBIC W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMaIuu (HU3HUUECKOTO COACPIKAHUS, B TOM
qrclie MyOJUYHO JIeNaTh KPpaTKue COOOIICHHUS O pe3yIbTaTax MPOSKTOB HITH
y4eOHBIX WCCIEOBAHMMA, TIPU 3TOM TPaMOTHO HCTOJIb30BaTh W3YUYCHHBIN
NOHATUHHBIA amnmapaT Kypca (M3HKH, COMPOBOXAATh BBICTYIUICHHE
MIPE3CHTALNEN;

NPy BBHIMIOJTHCHUH YYEOHBIX IMPOEKTOB W WCCIICOBAHUN pPacCTpeaeiisiTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBHHM C ITOCTABJICHHBIMH 3aJ[a4aMH,
CIICTUTh 32 BBHINIOJHCHWEM IUIaHA JCWCTBUH, aJCKBATHO OIICHUBATH
COOCTBEHHBIH  BKJAJ B  JEATENIBHOCTb  TIPYMIbI,  BBICTPAUBaTh
KOMMYHUKAaTHBHOE B3aUMOJIEHCTBUE, YUUTHIBAasE MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenusi B 8 Kiacce nmpeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

VICIIOJIb30BATh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEILIECTBA, KPUCTAIIMUECKUE U
amop(HBIE Tena, HACBHIIEHHBI W HEHACHIIICHHBIA TMap, BIAXHOCTH
BO3/yXa, TEMIlepaTypa, BHYTPEHHSS DHEPIUs, TEIUIOBOM JBUIATElb,
3JIEMEHTAPHBIN AIEKTPUYECKUM 3apsill, AIEKTPUUECKOE I10JI€, IIPOBOJIHUKH
Y JTABJICKTPUKH, TOCTOSIHHBIN JIEKTPUYECKHUM TOK, MATHUTHOE T0JIE;
paznuuath SABICHUS (TEIUIOBOE PAacCIIMpPEHHE M CKaTHhe, TeIvlonepenaya,
TEIUIOBOE PAaBHOBECUE, CMAYMBAHUE, KANMJUISIPHBIC SIBICHUSA, UCIIAPEHHUE,
KOHJICHCAIlMs, IUIABIICHHE, KpUCTau3anusa (OTBEpAEBaHUE), KUIICHHUE,
TeIUIonepe1ada (TenI0MmpoOBOJHOCTD, KOHBEKL U, U3IIy4YeHUE),
AJIEKTpU3alus TeJl, B3aUMOJIECHUCTBUE 3apsAN0B, NEHUCTBUS AJIEKTPUUECKOTO
TOKAa, KOPOTKOE€ 3aMBIKaHHE, B3aWMMOJCHCTBUE MAarHUTOB, JICVCTBUE
MAarHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WUHIYKIIUS)
0 OINHMCAaHUK) MX XapaKTEPHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TAHHOE (PU3HUECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBIICHHE W3YYECHHBIX  (PU3UYECKUX  SIBICHUU B
OKpYXKaloleM MHpE, B TOM 4ucie (U3UYECKHE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWUISIPHBIE SIBIICHUS B IPUPOJE,
KpUCTa/UIbl B mpupone, wuznydeHue CoyHIA, 3amep3aHue BOJIOEMOB,



MOpCKUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, AIEKTPUYECKHE
ABJICHUS B atMmocdepe, 3JIEeKTPUUYECTBO >KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3eMJiu, Apend Moa0COB, pOJIb MATHUTHOTO MOJS ISl )KM3HU Ha 3emie,
NOJIIPHOE CHUSHHUE, TpPHU HTOM NEPEBOJUTH MPAKTUYECKYIO 3ajayy B
y4eOHYI0, BBIJCISTH CYIIECTBEHHbIE CBOMCTBA (NMpU3HAKU) (PU3MUECKUX
SIBJICHUI;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TeN M (PU3UYECKUE SIBICHUS, UCHIONIB3YS
(du3nueckre BENIMYUHBI (TEeMIepaTypa, BHYTPEHHSS SHEPIHsl, KOJIUYECTBO
TEIUIOThI, yJedbHas TEIIOEMKOCTh BELIECTBA, yJeJdbHAs TEIyioTa
IUTABJICHUS, YJelbHas TeIrioTa MnapooOpa3oBaHus, YZAENIbHas TEIUIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MAaIIHbI, OTHOCUTEbHAS BIAXKHOCTb BO3/1yXa, dJIEKTPUUECKUH 3apsijl, CUIIa
TOKa, DJEKTPUYECKOE HANpsHKEHUE, COMPOTHUBIICHHE  IPOBOJIHUKA,
yJIeTTbHOE COMPOTUBIIEHHUE BEIIECTBA, pa00Ta U MOIIHOCTh AJIEKTPUUYECKOTO
TOKa), MpPU ONHCAHUM TMPABUIBHO TPAKTOBATh (PUIUYECKUNA CMBICI
UCITIOJIB3YEMBIX BEJIMUUH, 0003HAYCHUS M €TUHUIIBI (PU3UUYECKUX BEITUYHH,
HaXOAUTh (OPMYJIBI, CBS3BIBAIOIINE NAHHYIO (DU3UYECKYIO BEIUYUHY C
IPYTMMH BEIIMYMHAMHU, CTPOUTH TrpadUKH H3YYEHHBIX 3aBHCHUMOCTEN
(bu3NUeCcKrX BETUYHH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBJICHUS W TPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE TOJOXKEHUS MOJIEKYJISIPHO--KUHETHUECKON TEeOpuun
CTPOCHHMS BEIIECTBA, MPUHLMUIN CYNEPHO3ULUU MOJel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiia, 3akoH OMa Uil ydacTKa LEIH, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHUsI SHEPTHUH, IPHU 3TOM J1aBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA M 3aMTUCHIBATH €T0 MATEMATUYECKOE BHIPAKCHUE;
OOBSCHATh (PU3NYECKUE MPOLECCHl U CBOMCTBAa Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyalluld MPaKTUKO-OPUEHTUPOBAHHOIO XapPAKTEPA: BBISBIISATH
IPUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH O0BSICHEHUE U3 1—2 JTOTHYEeCKUX
IaroB ¢ Omopodl Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3WUECKUX SIBICHHMH,
(Gu3nYecKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacuy€THble 3aJadyd B 2—3 JIEMCTBUA, HWCIIOJb3yS 3aKOHBI U
dbopMyIbl, cBs3bIBAOMNE (HU3UYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBUS 3aJlauyd 3alKChiBaTh KPATKOE YCIOBHE, BBISBISATH HEJOCTATOK
JAHHBIX JUISI PEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HEeoOXoauMble Il €€ pelIeHHUs, MPOBOJAUTHL PAcyYEThl U CpPABHUBATH
MOJIy4YE€HHOE 3HaUeHUe (PU3NUYECKONM BEJIMUMHBI C U3BECTHBIMU JTaHHBIMU;
pacro3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU
(bU3UYECKUX METOJOB, HWCIOJIb3Yys OINHUCAHUE HCCIEIOBAaHUS, BBIACISIThH



MpOBEpsIeMOE  TPEANOJIOKECHNE, OICHWBATh TPABHJIBHOCTh TOPSIKA
MIPOBEICHUS UCCIICIOBAHUS, ICNIaTh BEIBOJIBL;

MPOBOJUTL OMBITHI 10 HAOMIONCHUIO (PUBHYECKUX SBICHUH  WIH
(Gu3HUECKHX CBOMCTB Tel (KaMMUTSIPHBIC SIBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3JlyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHus NPU H3JIYYEHUM OT I[BETa U3JIydarouiel (morjoiaromniei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIIEPATYPHI KHIKOCTH U
wiomaau e€ TOBEPXHOCTH, OJJIEKTPU3AIUs TEJI U B3aUMOJEHCTBUE
ANIEKTPUYECKUX 3apsJiOB, B3aUMOJICHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3YyaJU3allksl MarHUTHBIX TIOJCH TIOCTOSHHBIX MAarHWTOB, JEHCTBUS
MarHUTHOTO TIOJISI Ha TPOBOJAHHK C TOKOM, CBOKMCTBAa 3JICKTPOMArHHTA,
CBOMCTBa DJEKTPOJBUTATENSI TOCTOSIHHOTO TOKa): (OpPMYJIMPOBATH
IIPOBEPsIEMBIE MPEIIONIOXKEHHS, COOMpaTh YCTAHOBKY W3 TMPEJIOKEHHOTO
000pyIOBaHUS, ONMMCHIBATH XOJT OTBITA U (HOPMYITUPOBATH BHIBO/IBI;
BBITIOJTHATH MPSIMBbIC U3MEPEHHUS TEMIIEPATYPhI, OTHOCUTEIIBHOU BIQKHOCTH
BO37lyXa, CHJIbI TOKA, HAIMpPSOHKECHUS C HCIIOJIB30BAaHUEM aHAJOTOBBIX
npuOOpoOB M JATYUKOB (DU3MYECKUX BEIUYHH, CPABHUBATH PE3YJIbTaThl
U3MEpEeHui ¢ yu4€TOM 3aJJaHHOM a0COIIOTHOM MOTPEITHOCTH;

IPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrod ¢  HCHOJB30BAaHHEM TMPSIMBIX  HM3MEpPEHUuN  (3aBUCHUMOCTD
COMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJAM TOMEPEUHOTO
CEYCHHMSI U YICIBHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CHUJIBI TOKA,
UAYIIETO 4Yepe3 TMPOBOJHUK, OT HANPSKEHUS Ha IPOBOJHUKE,
UCCJIEIOBAaHME TOCIEAOBATENIBHOTO M MApaJJIeIbHOTO  COEIUHEHUN
IPOBOJAHUKOB): TUIAHUPOBATH HCCJIEAOBaHUE, COOMpPATh YCTAHOBKY W
BBITIONHATh M3MEPEHUs, CIENys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTATHI OTYYCHHON 3aBUCUMOCTH B BUJI€ TaOJIHII U TpaUKOB, eIaTh
BBIBOJIBI TIO PE3YJIbTaTaM HCCIICIOBAHUS;

IPOBOAUTh KOCBEHHBIE W3MepeHus: (U3MYECKUX BeNMMYMH (yIenbHas
TEIUIOEMKOCTh ~ BEIECTBA, COMPOTHBICHUE TMPOBOJHMKA, paboTra W
MOIIIHOCTh JJIEKTPUYECKOTO TOKA): TUIAHWPOBATH HM3MEPEHHS, COOUpPAThH
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIIEIys MPEIIOKEHHOW WHCTPYKIIUH, U
BBIYUCIISITh 3HAUCHHUE BEIMYNHBI,

coOI01aTh TIpaBUiIa TEXHUKU O€30MaCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TPUHIAIMBI  JCHCTBUS M3YYCHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOHUCTB C OMOPOI HA X OMTUCAHUS (B TOM YHUCIIE: CHCTEMA
OTOIUICHHS JOMOB, TUTPOMETp, TapOBasi TypOMHA, aMIIEPMETP, BOIBTMETD,
CUETUMK DIIEKTPUUYECKONW DSHEPTHH, DICKTPOOCBETHTEIBHBIE MPHUOOPHI,



HarpeBaTeIbHbIE AIIEKTPONPUOOPHI (mpumepsl), ANEKTPUUYECKHE
MPEIOXPAHUTENH, SJICKTPOMArHUT, SJICKTPOABUTATENb MTOCTOSHHOTO TOKA),
WCTIONB3Ysl 3HAHUSA O CBOMCTBAX (M3UYECKUX SIBICHHA M HEOOXOIMMBIC
¢uzndyeckue 3aKOHOMEPHOCTH;

e pacmo3HaBaTh TPOCTHIE TEXHUYECKHE YCTPOWCTBA W H3MEPUTEIHHBIC
IpUOOPHI O CXeMaM M CXeMaTUYHBIM PUCYHKaM ((KUAKOCTHBIN TEPMOMETP,
TEPMOC, TICUXPOMETP, THUTPOMETpP, ABUTATENh BHYTPEHHEro CropaHus,
AIIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBlI SJICKTPUYCCKUX Iemed ¢
MIOCTIEIOBATENIBHBIM U MapaJUICTbHBIM COSAMHEHUEM JJIEMEHTOB, pa3inyast
yCIIOBHBIE 0003HAYCHHUS FIIEMEHTOB YJIEKTPUUECKHX IICTICH;

e TPUBOAWTH TpHUMEpbl  (HAXOAWTh HWHGOPMALMIO O  MPHUMEpax)
NPaKTUYECKOTO HCTOIb30BaHUS (U3NYECKUX 3HAHUN B TOBCEIHEBHOMN
KU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpH O0pallleHuu ¢ MpudopaMu U
TEXHUYECKUMU YCTPONCTBAMH, COXPAHECHHUS 3/I0POBBS M COOIIOICHHSI HOPM
HKOJIOTUYECKOTO TTOBEACHHS B OKPYIKAIOIIEH Cpee;

e OCYIICCTBIATH TOMCK WHPOpMAK (UINIECKOTO COACPXKAHHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUM W TYTEM CpaBHEHUS
JIOTIOTHUTENIbHBIX HCTOYHUKOB BBIIEISATh HH(DOPMAIUIO, KOTOpast SBISETCS
IPOTUBOPEUHUBON MITU MOKET OBITh HEJJOCTOBEPHOIA;

e WCIIOJIb30BATh MPHU BBHIMOJHEHUN YUYEOHBIX 3aJJaHUN HAYYHO--TIOMYJISIPHYIO
auTepaTypy GU3MUECKOro COIepKaHuUs, CIPABOYHBIE MaTepUabl, PECYPCHI
cetu VHTepHer, BiaAeTh MpUEMaAMU KOHCIEKTHUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAITUY U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIE MHCHMEHHBIE M KPATKUE YCTHBIE COOOIICHHS,
0600mass wHpOpMaNKMIO W3 HECKOJBKUX MCTOYHUKOB (DHU3NUECKOTO
CoJIepKaHusl, B TOM YUCIIE ITyOJIMYHO MPEICTABIATE PE3YIbTaThl IPOESKTHOM
WIN UCCIIEA0BATENbCKON IEATEIbHOCTH, IPH ’TOM I'PaMOTHO UCIOIb30BaTh
U3YYCHHBIH TIOHATHWHBIA ammapar Kypca (U3HKH, COMPOBOXKIATH
BBICTYIUICHUE TIPE3CHTallUEeH;

e IIPU BBHIIOJHEHUH YYEOHBIX MPOEKTOB W UCCIEJOBAaHUN (PU3HMUEcKUX
IPOIIECCOB pACIpeNesaTh OO0s3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3a7ja4aMU, CIICUTH 3a BBHIIIOJIHEHUEM IJIaHA JEUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OILIEHWBAaTh COOCTBEHHBIM BKIJIAJ B
JesITeNIbHOCTD TPYIIIbI, BEICTpauBaTh KOMMYHHUKATUBHOE B3aUMO/ICHCTBHUE,
MPOSIBIISISt TOTOBHOCTH pa3periatbh KOH(QIUKTHL

K o1y oOyuenus B 9 kjacce npeIMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUI:

e WCIOJB30BaTh TOHATHSA: CHUCTEMa OTCY€Ta, MaTepHajbHas TOYKa,

TPAaeKTOPHsI, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO ABIDKEHUS, nedopmanus



(ympyrasi, TacTU4ecKas), TpPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh U TEPErpy3Ku, LEHTP THKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSHKECTH TBEPAOrO Tejia, paBHOBECHE, MEXaHUUECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK, AIEKTPOMArHUTHBIC BOJIHBI, IIIKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJHU30PYKOCTh U JaJbHO30PKOCTD,
CIIEKTPBI UCITYCKaHUs U TMOIJIOLIEeHUs, alibda-, OeTa- U raMMa-u3IydeHus,
U30TOIBI, sIACPHAS YHEPTETHUKA;

paznuuath SBJICHUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE
JBIDKCHHE, DPABHOYCKOPEHHOE TMPSMOJWHENHOE JBUXKEHUE, CBOOOIHOE
najJieHue TeJl, PABHOMEPHOE JIBIXKCHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JIBI)KCHUE, KOJieOaTeNIbHOE JBIKEHHE (3aTyXalolue
BBIHY)KJICHHBIE KOJ€OaHUs), PE30HAHC, BOJIHOBOE JIBIDKCHHUE, OTPaKCHUE
3ByKa, MPSIMOJIMHEHHOE paclpOCTpaHEHUE, OTPAXXKEHHUE W TPEIOMJICHUE
CBETAa, MOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3IOKEHHE OEJIoro cBeTa B
CIIEKTp Y CJOXXEHHE CHEKTPaJbHBIX I[BETOB, JIUCIEPCHUS CBETa,
€CTEeCTBEHHAs] PaJMOAKTUBHOCTh, BO3ZHHUKHOBEHHE JIMHEHYATOTO CIIEKTpa
U3JIYy4YEeHUS1) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpyXarolmeM Mupe (B TOM uucie (QU3NYeCKue SBICHUS B MPUPOJIE:
IPWIKNBKI U OTJIUBBI, IBH>KEHUE TIaHET COJIHEUHON CHCTEMBI, PEAKTHBHOE
INBUKCHHE IKUBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB JKHUBOTHBIMU,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBI, LIyHAaMH, D5XO0, IBE€Ta T,
ONTUYECKHE SIBICHUS B TMPHUPOAE, OMOJIOTHYECKOE NEWCTBHE BHUIAMMOTO,
yIbTPaUONIETOBOIO W PEHTICHOBCKOTO M3JIY4YeHUH, €CTECTBEHHBIN
PaAMOAKTUBHBIA (OH, KOCMHYECKHE JIy4d, PaJUOAKTUBHOE W3IIyYCHHE
OPUPOJHBIX MHUHEPAIOB, JEWCTBUE pPAJMOAKTUBHBIX M3JIy4eHUN Ha
OpraHW3M 4YeJIOBEKa), MpHU 3TOM MEPEBOAUTh MPAKTUYECKYIO 3a/1ady B
yueOHYyI0, BBIICNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (HU3HUUECKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BEeTWYWHBI (CpEHST W MTHOBEHHAas CKOPOCTh Teja MpHU
HEPAaBHOMEPHOM JBUKEHUH, YCKOPEHUE, MEpPEeMEIIeHHE, IMyTh, YIJIOBas
CKOpPOCTh, CHJIa TpPEHHS, CHJIa YIPYrOCTH, CUJIA TKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJIeHUsi, BEC TeJla, UMIIYJIbC TeNa, HUMIIYJIbC CHIIBI,
MexaHuueckass paboTa M MOIIHOCTh, NOTEHIMAJIbHAs DSHEpPrus Tena,
MOAHSATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHASI YHEPTUSl CXKATOU
MPYKUHBI, KHHETUYECKAs SHEPTHs, TIOJIHASI MEXaHUUYECKasi SHEPIusl, IePUo/I
M 4acToTa KojeOaHuM, JJIMHA BOJIHBI, TPOMKOCTh 3BYyKa W BBICOTa TOHA,



CKOpPOCTb CBETa, IOKa3aTelb NPEJIOMJICHUS Cpelbl), NpPU ONUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3MUYECKUI CMBICT MCMOJIb3YEMBIX BEIMYUH,
0003HaueHusT W €AUHMIBl (PU3MYECKUX BEIWYMH, HAXOIUTh (HOPMYJIBI,
CBS3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH I'pavKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3Ys 3aKOH COXPaHEHHWs] DHEPruH, 3aKOH BCEMHUPHOI'O TSATOTEHHS,
OPUHLIMIT CYNEPHNO3ULIUU CHUJI, TPUHLIMI OTHOCUTEeNbHOCTH [anumes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJbCa, 3aKOHBI OTPaKEHUS U
PEJIOMJICHHS CBETa, 3aKOHBI COXPAHEHHUS 3apsiJOBOTO U MacCOBOI'O YHCEl
OpU SJIEPHBIX PEAKUUAX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTEMaTHUYECKOE BHIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBISATH
NPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IaroB ¢ OMopod Ha 2—3 HM3Y4YEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHMH,
(u3nYeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pelaTth pacu€THbIE 3aauu (ONUpAIOIINECs Ha CUCTEMY U3 2—3 ypaBHEHUN),
UCHOJIb3YsI 3aKOHBI U (POPMYJIBL, CBSA3BIBAONINE (PU3NUECKUE BEJIMUUHBI: Ha
OCHOBE aHaJIM3a YCJIOBMS 3aJjaul 3alHMChIBaTh KPATKOE YCIOBUE, BBISBIATH
HEIOCTAIOIIKE WIN W30BITOUHbIE JJaHHBIE, BBIOUPATH 3aKOHBI U (DOPMYIIBI,
HEOOXOAMMBIE JUIsI PELIEHUs, IPOBOAMTH pacuy€Tbl U  OLEHUBATh
PEAIMCTUYHOCTD MOJYYEHHOTO 3HaUeHUS (PU3NUECKON BEIMYUHBL;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO PpEUIUTh MPU IOMOIIHU
(¢u3nyecKux METOJOB, HCIIOJIb3Ysl ONMCAHHUE HCCIEIOBAHMS, BbBLICIATH
OPOBEPSAEMOE MPEIIOJIOKEHUE, OLEHUBATh IPABUIBHOCTH IOPSAKA
OPOBEJECHUS  MCCIIEIOBAaHUs, JI€JaTh  BBIBOABI, HMHTEPIPETHUPOBATH
pe3yabTaThl HAOIIOJCHUM U ONBITOB;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBJICHUN WU
¢u3nyeckux CBOMCTB Tes (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl PHEPruH, 3aBHCHUMOCTH IMepHoaa KojeOaHuN MpPYKUHHOTO
MasiTHUKA OT MAaccChl Irpy3a U KECTKOCTH MPYKUHBI U HE3aBUCHMOCTBH OT
aMIUTATY Il MaJIbIX KOJIEOaHUM, MPSIMOIUHEHHOE PaclpOCTPaHEHUE CBETA,
pa3nokeHue Oeyoro CBeTa B CIEKTpP, U3YYEHUE CBOWCTB H300pakKeHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pakeHHsl IMpeaMeTa B COOMparolen
JWH3€, HAOJIIOJEHUE CIUIOIIHBIX M JIMHENYaThIX CHEKTPOB HU3JIYYEHUS):
CaMOCTOSITEJIbHO  cOOMpaTh yCTAaHOBKY U3 H30BITOYHOro Habopa
000pyAOBaHUs, ONUCHIBATH XOJI OMBITA U €r0 PE3YJIbTAThl, (POPMYIUPOBATH
BBIBO/JIbI;



MPOBOJUTH MPU HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, Ompeaensis
CpelHee 3HAaYeHHe U3MEpAEMON BeJIUYUHBI ((POKYCHOE paccTOosHUE
coOuparomell JMH3bl), OOOCHOBBIBaTH BBIOOp cmocoba H3MEpeHUs
(u3MepuTenbHOrO NMpudopa);

OPOBOAUTH HCCIEAOBAHME 3aBUCUMOCTEH (U3MYECKUX BEIUYUH C
MCTIOJH30BaHUEM MPSIMBIX H3MEPEHUH (3aBUCUIMOCTH ITyTH OT BpEMEHH MPHU
PaBHOYCKOPEHHOM JBM)KEHHMHM 0€3 HadyaJlbHOM CKOpPOCTH, THepuoia
KoJIe0aHM MaTeMaTHYeCKOTO MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpa)X€HUsl CBETa OT yrja MaJeHUs W yria NpeloMJIeHHs OT yria
najieHus): IJIAaHUPOBAaTh HCCJEJOBAHME, CaMOCTOATEIBHO COOHMpATh
YCTAaHOBKY, (UKCHPOBATH  pe3yibTaThl  IMOJYYEHHOW  3aBUCHUMOCTH
¢u3nYecKuX BEIWYMH B BHUAE TaONMWIl U TpadUKOB, NIeJaTh BBIBOIBI 1O
pe3ysbTaTaM UCCIIeIOBAHUS;

NPOBOJINTh KOCBEHHBIC W3MEPEHHUS (PUINICCKUX BEIUYHMH (CpemHss
CKOPOCTb U YCKOpPEHHE TeJia PU PAaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO TaJeHUs, JKECTKOCTh MPYXHUHBI, KOIQPHUIMEHT TpeHUs
CKOJIbKEHHMsSI, MEXaHW4yeckass padoTa M MOUIHOCTb, YaCTOTa WU MEPUO]
Kosie0aHUii MaTeMaTUYeCKOro W TPYKUHHOTO MAasTHUKOB, ONTHYECKas
CWia coOuWparolei JMH3bI, paJUOAKTHUBHBIA (OH): TMIIAHMPOBATH
U3MEpEeHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMOJIHATH
U3MEpEeHUs, cleAysd NPeII0KEHHON WHCTPYKIMH, BBIYUCISATH 3HAUEHUE
BEJIMYMHBI U aHATTU3UPOBATH MOJIYYCHHBIC PE3yIbTaThl C YUETOM 3aJaHHON
MIOrPEMIHOCTH U3MEPEHHH;

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MMacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000py10BaHUEM;

pa3inuyaTh OCHOBHBIE TPU3HAKM H3YYEHHBIX (QU3UUYECKUX MOJIEIICH:
MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TEIO0, TOUYEYHBIH HCTOUHHMK
CBETa, JIy4, TOHKasl JIMH3a, IUIaHEeTapHast MOIEb aTOMa, HyKJIOHHAsI MOJIEIb
aTOMHOTO s1pa;

XapakTepu30BaThb MPUHLIMIBI JEUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpPOM Ha UX OMUCaHUs (B TOM YMHCIIE:
CHHUIOMETp, NATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, MepHcKom, (¢oToanmapar, OINTHYECKHE CBETOBOJIBI,
CHEKTPOCKOM, JO03MMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUSA O
CBOMCTBaX (PU3MYECKUX SIBICHHMM UM  HeoOXomumble (HU3NUYECKUE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI U CXeMAaTHYHbIE PUCYHKH M3YYCHHBIX TEXHHUECKHX
YCTPOWCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTMYECKUX MPOIECCOB MPHU



pelieHnu  y4eOHO--TIPaKTHYECKUX 3a7ad, ONTHYECKHE CXEeMBl s
MOCTPOEHUS N300pAKEHUI B IJIOCKOM 3€pKajie U cOOUparoLeH JIUH3E;
OpPUBOAUTH  MpUMEpPbl  (HAXOAWTh  HWHGOpPMALKMIO O  MPHUMEpax)
NPaKTUYECKOTO HCTOIb30BaHUS (U3NYECKUX 3HAHUH B MOBCEIHEBHOMN
KU3HU 1151 obecriedeHnss 0€30MacHOCTH MpU OOpalieHny ¢ mpudopaMu U
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHUS 3/I0POBBS M COOIIOCHISI HOPM
HKOJIOTHUECKOTO MOBEJIEHHS B OKpYXKAoIel cpeae;

OCYIIECTBIATh TOWUCK WHpOpMauu (UINIECKOTO COACPNKAHHUS B
HuTepHeTe, caMOCTOSATENBHO GOPMYIUPYST MMOMCKOBBIN 3aMpoOC, HAXOIUTh
MyTH OTMpEAeNICHUs JOCTOBEPHOCTH MOTyUYEeHHOW MH(OpMamyu Ha OCHOBE
UMEIOIINXCS 3HAHUH U TIOTIOJTHUTEIBHBIX HICTOYHUKOB;

UCTIOJIH30BaTh MPH BHITIOJHEHUH yUEOHBIX 33a/laHUi HAyYHO--TIOMYJISPHYIO
nuTeparypy GU3NYECKOTo COEePIKaHUs, CIIPABOYHBIE MATEPHAIIBI, PECYPCHI
cetm MHTepHeT, BlajeTh TNpuUEMaMU KOHCIIEKTUPOBAHHS  TEKCTa,
npeobpazoBaHus HHPOPMAIH U3 OJJHOW 3HAKOBOH CHUCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOIIECHUS HA OCHOBE
MHQOpPMALM M3 HECKOJBKUX MCTOYHUKOB (U3UYECKOTO COAEp KaHUs,
MyOJUYHO TPEACTABIATh Pe3yIbTaThl MPOSKTHOM MIIN UCCIIEI0BATENBCKOM
HESTeIbHOCTH, TPH STOM TPaMOTHO  HCIOJB30BATh  U3YyYEHHBIN
HNOHSTHWHBIM anmapaT HM3y4aeMoro pasaena (U3MKA U CONPOBOXKIATH
BBICTYIIJICHHE TMpE3eHTaled ¢ y4eToM OCOOCHHOCTEH ayAuTOpUH
CBEPCTHHKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undgpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl

Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa

1.1 dusuka - Hayka 0 Tpupoie 2 bubmmorexa LOK
' YK PHpoZ https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.2 D 2
HSHHCCKHIE BETHIHHBL https://m.edsoo.ru/7f416194
1.3 EcTecTBEeHHOHAYYHEIN METO/ ITIO3HAHUS 2 1 bubmiorexa LOK
' yi A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pa3znen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUM BellleCTBA

2.1 CTtpoeHue BelecTBa 1 bubmorera [JOK
' P B https:/m.edsoo.ru/7f416194
29 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII ) 1 bubnmuorexa [JOK
' BEIIECTBA https:/m.edsoo.ru/7f416194
bubmuoreka [JOK
2.3 Ar 2
PCTATHHIC COCTOARMA Betiectna https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAIICCKOT ABHACHHC https://m.edsoo0.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

bubmuoreka [JOK

2 u 4 1
3 HEPILHA, Macea, [IIoTHOCTS https://m.edsoo.ru/7f416194
bubmmoreka [{OK
3.3 Cuna. B 14 2
g, BB Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya naBieHus: TBEPIAbIMU 3 bubnuoreka [JOK
) TeJaMH, )XKUJIKOCTSIMHU U Tra3aMu https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.2
JlaBierue KHKoCTH > https://m.edsoo.ru/7f416194
bu6moreka [IOK
4. A
3 TMOChEpHOE A1aBIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubmuoreka [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
> Pabora ¥ MOMEOCTE 3 1 https://m.edsoo.ru/7£416194
5.2 [IpocTbie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
5.3 MexaHnunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 11



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

8 KUIIACC

KoauvecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (U poBbIE)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pasnen 1. TensioBble siBJIeHUsI
bubmmoreka [{OK
1.1 i
CTpoeiHe 1 CBOHCTBA BemecTBa 7 https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
1.2 T 21 1 5
CTIIOBBIE MPOTieceH! https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznea 2. DiekTpuvyecKkue 1 MATHUTHbBIE SIBJICHUSA
21 DIIEKTPUYECKUE 3apsibl. 3apSKECHHbIC TElla 7 1 bubnuoreka [IOK
) W UX B3aNMOJICHCTBHE https:/m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT i 5 20 1 7
OCTOARHBIN SHCKTPHACCKHHI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHBIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
DIICKTPOMATHHTHAS HHAYKUHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 14.5



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

9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoandecTBO 9acoB

DJIeKTpOHHbIe (LN (PPOBbBIE)

Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznea 1. Mexanu4yeckue iBJICHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CIIOCOOBI €T0 10 | bubmmoreka [IOK
' OITCaHUSI https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
1.2 Bsaunmonelicteue Te 20 1 3
HMOACHCTBHC TET https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHE 10 3
KOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nena 2. Mexann4decKue K0J1e0aHUA U BOJHBI
bu6mmoreka [IOK
2.1 MexaHunueckue KoJieba 7 3
XAHITHCCKIE KOJICOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHUE .3 8 1 3
XAHITHCCKHE BOIHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znea 3. Dy1eKTpOMAarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
11 DJIEKTPOMArHuTHOE MOJie U 6 ) bu6mmoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 6
Pa3znen 4. CBeToBLI€E IBJICHUSA
b K
4.1 3aKoHBI PACIPOCTPAHEHUSI CBETA 6 2 nomorexa O

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



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

bubmuoreka [JOK

4.2 J 0
HHSEL H OTITHTECKHE NPHOOPH 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4.3 P 0 3 2
AITIOIEHIE DEIOTO GBETA B CILICKIP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanToBbIE sIBJICHUS
bubmmoreka [{OK
5.1 n 4 1
CIyCKaHHUE U TMOTJIONICHUE CBETa aTOMOM https://m.odsoo.rw/7#4 1ada6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE GTOMHOTO 1pa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 A 1
JIEPHBIE PEAKIINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6. IloBToOpuTe/ 1bH0-00001IAK0 M MOAYJIb
6.1 [ToBTOpeHue u 0000ImEeHNEe CoACPIKAHUS 9 ) bubmuoreka [JOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 7 knacc/ [epeimkun A.B., O611ecTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «M31aTeNnbCTBO «IK3aMEHY

» dusuka, 8 knacc/ [epwimkun A.B., O011ecTBO ¢ OrpaHUYEHHOMN
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miectBo «M3matenbeTBo
«IIpocBemenue»

» dusuka, 9 knacc/ [epwimikun A.B., I'yrauk E.M., Ob1mectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHEpHOE 00IIECTBO

«I/I?),HaTeJII)CTBO ((HpOCBeHICHI/Ie»

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

7 KIIACC

1.PaGoyas nporpamma.

2. IIporpammbl 0ocHOBHOTO 00111er0 006pazoBanus. Gusmuka. 7 — 9 kiaccel
(aBTopsl:A.B.ITepeimikun, H.B. ®unonosuy, E.M. ['yTHuK).

3. Pabouas nporpamma o ¢usuke. 7 knacc/ Cocr. T.H. Cepruenxo. — M.:
BAKO, 2014, B cOOTBEeTCTBUU C BEIOPAHHBIM YYCOHUKOM:

4. Ieppimkua A.B. ®usuka. 7 kiacc. YaeOHHK 1151 00111€00pa30BaTeIbHBIX
yupexaenuit . M.:[Ipoda. 2011

5. Jlykamuk B.W. CO0opHUK BOIPOCOB ¥ 3a7a4 1o ¢pusuke. 7-9 k. — M.
IIpocsemenue, 2010. —192c¢.

8 KJIIACC

1. PaGouas mporpamma. @usnka. 7 — 9ximaccel: yaueOHO-METOUIECKOTO
nmocobwus /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. —
398,(2)

2. Ilporpammbl 0CHOBHOTO 00111eT0 00pa3oBaHusi. Pusuka. 7 — 9 kimacchl

(aBTopsl:A.B.Ilepriikun, H.B. @unonosuy, E.M. I'yTHUK).



3. PabGouas nporpamma no ¢puzuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUU C BBIOPAaHHBIM YUYEOHHKOM:

4. Tleppiikun A.B. ®@usuka. 7 kinacc. YueOHuUK 1151 o01ieoOpazoBaTeabHbIX
yupexaenuii . M.:[Ipoda. 2011

5. Jlykamuk B.W. CoopHUK BONTPOCOB U 3a11a4 1o ¢usuke. 7-9 ki. — M.:
IIpocsemenue, 2010. —192c¢.

6. Kupuk JI.A. ®uznka — 7. Pa3HOypOBHEBBIE CAMOCTOATEINIBHBIE U
KOHTPOJIbHBIE paboThl. —5-¢ u3znanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJabopatopusie pabotsl. KoHTponbHBIE
3aganus. —Caparos:JIuueii, 2014.

8. «KonTponbHo-u3mMepuTeabubie Matepuansl. Gusuka. 7 kmacc/Coct. H. .
3opuH. — 2-¢ u3a.,nepepad. — M.:.BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yauebHo-meToandeckoe nocoodue/ A.E.
Mapon.- M.: JIpoda, 2011.- 123c.:

10.A.B. Ilepsikun ®usuka-8xin 2017 M. Ipoda

11.H.B. ®unonoBnu Metoaunueckoe nocodue 2015 M. IIpoda

12.A.E. Mapon, E.A. Mapon CaMocTosiTeIbHbIE M KOHTPOJIbHBIE pa0OThI-8
kiacc 2017 M. dpoda

13.B.B. Illaxmarosa ,O.P. llledep duarnocrtuyeckue pabotsl -8 kiacc 2016
M. [poda

14.A.E. Mapon, E.A. Mapown, C.B. Ilo3otickuit Coopurk Bornpocos u 3agau
2015 M. Opoda

9 KIIACC

1. Pabouas mporpamma. @usnka. 7 — 9ximaccel: yueOHO-METOUIECKOTO
nmocobwus /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. —
398,(2)

2. IIporpammbl ocHOBHOTO 0011ero 0O0pazoBanus. dusuka. 7 — 9 kiaccel
(aBTopsi:A.B.Ilepriikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no ¢usuke. 7 kiacc/ Coct. T.H. Cepruenko. — M.:



BAKO, 2014, B cOOTBETCTBUU C BEIOPAHHBIM YUYEOHUKOM:

4. Tleppiikud A.B. ®uszuka. 7 knacc. YueOHUK A1 00111€00pa30BaTeIbHbIX
yupexaenuii . M.:[Ipoda. 2011

5. Jlykamuk B.W. CoopHUK BONPOCOB U 3a1a4 1o ¢usuke. 7-9 xki. — M.:
IIpocsemenue, 2010. —192c¢.

6. Kupuk JI.A. ®usnka — 7. Pa3HOypOBHEBBIE CAMOCTOATEIIBHBIE U
KOHTPOJIbHBIE paboThl. —5-¢ u3znanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJabopatopusie pabotsl. KoHTpobHBIE
3aganus. —Caparos:JIuueii, 2014.

8. «KonTponbHo-u3mMepuTeabubie Matepuansl. Gusuka. 7 kmacc/Coct. H. .
3opuH. — 2-¢ u3A.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yauebHo-meToandeckoe nmocoodue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

KoHTponbHbIe 1 camocTosITeNIbHBIE PAaOOTHI O (hu3uKe. 9 Ki1acc: K y4eOHUKY
A.B. Ileppimkuna, E.M. I'ytauk «®usuka 9 knacey / O.W. I'pomiieBa. — M.
H3narenbpcTBO «OK3aMeH», 2014.

Tectel mo pusuke. 9 knacc: k yueoOnuky A.B. [lepeimkuna, E.M. I'yTrHUK
«Duzuka

9 knaccy» / O.U. I'pomueBa. — M.: M3narenbeTBo «Ok3ameny, 2010.

dusuka. 9 kitacc. TeMaTHueckue TECTOBBIE 3a0aHus I HOATOTOBKHA K [ UA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomxkuna. — SIpocinasis: OO0

«Axkagemus pa3ButTusi», 2014.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET

7 KIIACC

1 . bubnuoteka — Bc€ mo nmpeamety «duszuka». — Pexxum nocryma:
http://www.proshkolu.ru

2. BuneoonsITel Ha ypokax. — Pexxum pocryna: http:/fizika-class.narod.ru



3. Enunas komnekuus nudpoBeIX 00pa30BaTENbHBIX PECYpPCoB. — Pexxum
noctymna: http://school- collection.edu.ru

4. VIHTepecHbIe MaTepuaibl K ypokaMm (GU3UKHU MO0 TeMaM; TECTHI IO TEMaM;
HarJIsgHbIe TOcOOus K ypokaMm. — Pesxxum noctyma: http://class-fizika.narod.ru
5. lludpossie oOpa3zoBaTesbHbIC pecypchl. — Pexxum goctymna:
http://www.openclass.ru

6. DnekTpoHHbIE yUeOHUKH MO (pusuke. — Pexum gocryna:
http://www.fizika.ru

8 KIIACC

1. bubnmoreka — Bcé o npeamery «Pusukay. — Pexxum nocryna:
http://www.proshkolu.ru

2. BuneoonsiTel Ha ypokax. — Pexxum goctyna: http://fizika-class.narod.ru

3. Enunas xonnekius udpoBbiXx 00pa3oBaTebHBIX pecypcoB. — Pexxum
noctyma: http://school- collection.edu.ru

4. VlntepecHble MaTepuaibl K ypokam (GU3UKHU MO TEMaM; TECTHI IO TEMaM;
HaIJSIIHBIE TOCO0Ms K ypokaMm. — Peskum goctyma: http://class-fizika.narod.ru
5. lIndpossie 06pa3zoBaTelbHBIC pecypchl. — Pexxum goctyma:
http://www.openclass.ru

6. DIIeKTpOHHBIC YUeOHUKH 10 pusnke. — Pexxum nocryna:
http://www.fizika.ru

9 KJIACC

1. BuneoonsiTel Ha ypokax. — Pexum gocryna: http://fizika-class.narod.ru

2. Enunas komtexius iudpoBbIX 00pa30BaTeIbHBIX PECYPCOB. — Pekum
noctyma: http://school- collection.edu.ru

3. UnTepecHbie MaTepuabl K ypokam GU3UKH MO TeMaM; TECTHI TI0 TeMaM;
HaTJIAIHBIE TTOCOOMS K ypokaM. — Pexxum goctyna: http://class-fizika.narod.ru
4. Iludposeie oOpa3zoBaTeIbHBIC pECypChl. — PesxxumM mocTyma:
http://www.openclass.ru

5. DnexTpoHHbIe Y4eOHUKH 10 Pusnke. — Pexxum nocryna:



http://www.fizika.ru

6.Juctanimonnas mkona Ne368 http://moodle.dist-368.ru/ OTKpBITHIN KIacc.
CeteBoe oOpasoBatesbHOE coo0IIecTBO. http:// www.openclass.ru/node/109715
7. Enunas xomiekius nudpoBeIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. ®enepanbHbIA HEHTP HHPOPMALIMOHHO-00Pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Unrepnet ypok. http://interneturok.ru/ru/school/physics/

10. I'azeTa «1 ceHTsI0psi» MaTepuansl Mo GU3MKE.
http://archive.1september.ru/fi

11. Auumaruu pusnyeckux o0bekToB. http://physics.nad.ru/

12. ’KuBas pusuka: obyuaromas mporpamma. http:// www.int-
edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
https://educont.ru/?ysclid=llwctOrwful 81196261
https://resh.edu.ru/?ysclid=llwctuw2sr909697166

https://myschool.edu.ru/



