MMHUCTEPCTBO ITIPOCBEIEHMSI POCCUIICKOM ®EAEPALIIN
MunuctepcTBo 06pa3oBanuns u Haykn Pecny6auku TaTapcran
Orpen o6pasoBanus Ynpasieunsi 06pazoBanus HcrnoHATEJIBHOrO
KOMHTETa MyHHIIMNAILHOro 06pasoBanus ropoaa Kasauu no

CoBeTtckomy paiioHy

MBOY "lllkona Nel5"

PACCMOTPEHO COI'JTACOBAHO

PyxoBoayrens M 3aMecTUTENb JUPEKTOpa
CD Lﬁ no YP MBOY "IlIkona
Jleroémma C.H. Nel5"
IMpuka3s Ne260 or «28» 08 up N
2023 r. T~ Hyprcnamosa 3.3. [1pwkas Né B0 ot «28» 08

ITpukas Ne260 ot «28» 08 2023 .
2023 r.

PABFOYAS ITIPOT'PAMMA

yueGHoro npeamera «Pusnka. Ba3oBblii ypoBeHb»

1714 obydvaromuxcs 8 knacca

Kazann 2023



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUI U TpeOOBAaHUM K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTEIbHON MPOrPaMMBI, MPEICTABICHHBIX B
OI'OC 000, a Takke c¢ yudé€roM denaepalbHOM pabdoueil MporpamMMel
BocniuTaHus U KoHuenuuu npenojiaBanus yaeoHoro npeamera « Dusukay.

Copepxanue mporpaMMmbl MO (QHU3MKE HaIpaBiIeHO Ha (OpPMUPOBAHUE
€CTECTBEHHO-HAYYHON TIPAaMOTHOCTH OOYYAIOIIMXCS W OPTraHU3alUI0 H3yYeHUS
(¢u3MKN Ha JEATEIBHOCTHOW OCHOBE. B mporpamme mo ¢gpu3mke y4UTBHIBAIOTCS
BO3MOXHOCTH yueOHOTO npeameTa B peanusanuu tpedboanuiit ®I'OC OO0 «k
IUTAHUPYEMBIM JIMYHOCTHBIM W METaNpeIMETHBIM pe3yJibTaTaM OOydYeHHs, a
TaK)K€ MEXIPEIMETHBIE CBA3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHusl.

[Iporpamma 10 (u3uKe yCTaHABIMUBACT pacHpeeiIeHrue Yy4eOHOTro
MaTepuaiia mo rojaMm oOy4eHus (MO KiaccaM), MpejiaraeT ITPUMEPHYIO
MOCJEN0BATEIbHOCTh M3YYEHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUS
MPEAMETHOTO COAEPKAHUA U YUETE BO3PACTHBIX OCOOCHHOCTEN 00yHarOIIUXCSl.

[Iporpamma no ¢usuke paspaboTaHa C LEIbIO OKa3aHUS METOJUYECKON
MOMOIIIM YYUTENIO B CO3/IaHUU padoyeil mporpaMmbl IO yueOHOMY MPEIMETY.

®duznka SBIAETCS CUCTEMOOOPA3YIONIUM Il €CTeCTBEHHO-HAYUYHBIX
y4eOHBIX MPEIMETOB, IOCKOJIbKY (U3UYECKHE 3aKOHBI JIeKaT B OCHOBE
MPOIIECCOB W SIBJICHUM, HM3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpOHOMHEN U
¢usnueckoil reorpaduell, BHOCUT BKJIQJ B E€CTECTBEHHO-HAYYHYIO KapTUHY
MUpa, MPEAOCTaBIsIeT HauOoyiee SICHbIE OO0pas3llbl MPUMEHEHHS HAYYHOTO
METO/1a MO3HAHHUS, TO €CTh CI0c00a MOMyYeHUs JOCTOBEPHBIX 3HAHUHN O MUDE.

OnHa U3 rIaBHBIX 33724 (PU3HMYECKOTO0 00pa30BaHUs B CTPYKTYpe OOIIETo
00pa3oBaHus COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaAaMOTHOCTH U
MHTEpeca K HayKe y 00y4yarouuxcs.

N3yuenne Qusukn Ha 0a30BOM ypOBHE TPENIOIAraeT OBJAJACHUC
CJIEIYIOIUMHU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOITUMHU
€CTECTBEHHO-HAYYHYIO TPAaMOTHOCTb:

e HAy4YHO OOBSCHSTH SBJICHUS;

e OIICHMBATH U TOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;

e UHTEPNPETUPOBATH JaHHBIE W  HWCIOJL30BATh  HAYYHBIC
JI0Ka3aTeNbCTBA JIsl OJyUYEHHUSI BBIBOJIOB.

Henu wm3yuenuss (U3MKM HAa ypOBHE OCHOBHOTO o00Iero oOpa3oBaHUs
omnpeneneHsl B Konnenmuu npenogaBanus ydeOHoro mpeamera «Dusnkay B



oOpa3oBaTenbHBIX oOpraHuzanusx Pocculickoii ®exnepanuu, pearn3yromInX
OCHOBHBIE 00111€00pa30BaTeNIbHbIE TPOTrPAMMBI, YTBEPXKIEHHOW pEIIEHUEM
Konnernn MunucrtepcrBa npocsemienust Poccuiickoii ®enepanuu (IpoTOKOI
ot 3 nexadbpst 2019 r. Ne [1K-48H).

ey uzyyenus: pusuKu:

npuoOpeTeHre MHTepeca U CTPEeMJICHUS OOydarouuxcsi K HaydHOMY
W3YYEHUIO MPUPOJIbI, PA3BUTUE UX HHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTE;

pa3BUTHE TMPEACTaBICHU O HAyYHOM METOJE MO3HAaHUsA U
(opMuUpOBaHHE UCCIIEOBATEIBCKOTO OTHOIICHUS K OKPYKaIOLUM
SBJICHUSIM;

(opMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KakK pe3yJibTaTa M3y4eHUS
OCHOB CTPOEHHMS MAaTEPHUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;
(opMupoOBaHHE NPEJICTABICHUNA O poiu (PU3MKHU AJi1 Pa3BUTUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEICTaBICHUH O  BO3MOXKHBIX cdepax  Oynymen
podheCCUOHATIBHON JAESTEIbHOCTH, CBSA3aHHOMN ¢ (PU3UKOM, TOJATOTOBKA
K JJaJIbHEHIIEMY O0YUYEHHUIO B 3TOM HaIllPaBJICHUH.

JlocTKeHHE ITHX IIeJieH MporpaMMbl 1Mo (pu3uKe Ha ypOBHE OCHOBHOTO
o01ero 00pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIICTYIONINX 3a4aY:

MpUOOpEeTEeHNUE 3HAHWMA O JUCKPETHOM CTPOCHHMHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJIICHUSIX

IpruOOpETCHUE YMEHUN OIMMCHIBATh U OOBSICHATH (PU3HYECCKUEC SIBJICHUS
C MCTIOJIb30BAaHUEM TIOJTyYCHHBIX 3HAHUN;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHIMMX pacdETHBIX 3aaad ¢
HCITOJTB30BaHUEM bu3rIecKuX MOJICIICH, TBOPYECKHUX U
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHWI HaOIIOAaTh NPUPOIHBIC SIBICHUS W BBITOJIHATH
OTIBITHI, TAOOPATOPHBIE PAOOTHI U SKCTIEPUMEHTAIILHBIE UCCIICIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TTPHOOPOB;

OCBOGHHME mNpuUE€MOB paboTel ¢ uH(opMmanuedn  (puznyeckoro
coJiepKaHusl, BKIOYass MHPOPMAIUIO O COBPEMEHHBIX JOCTHKEHHUSIX
(bu3HKK, aHAIM3 U KPUTHYECKOE OIEHWBaHUE UH(POpMAIUK;
3HAKOMCTBO cO chepamu  npodecCuoHaIbHON  JESITEIHHOCTH,
CBS3aHHBIMH C  (PU3UKOW, ¥ COBPEMCHHBIMH  TCEXHOJIOTHSIMH,
OCHOBAHHBIMU Ha JOCTIKCHUSAX (PU3UIECKON HAYKH.



Ha uzyuenne pusuku (6a30BbIH YPOBEHB) Ha YPOBHE OCHOBHOT'O OOIIETO
obOpaszoBaHus 0TBOIUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIEIH0), B
8 kmacce — 68 vacoB (2 yaca B Heaenro), B 9 kimacce — 102 gaca (3 4gaca B
HEJICITIO).

[Ipennaraemselii B mporpamme 1o (usuke mnepeyeHp JabopaTOpHBIX padoT
M OIBITOB HOCUT PEKOMEHJATENbHBIM XapakTep, YYHUTEeNb JelaeT BbIOOp
MpOBEJCHUS J1a00paTOPHBIX PabOT U OMBITOB C YYETOM HHAWBHIYaITbHBIX
0COOEHHOCTEM  00ydYaroluxcsi, CIHCKAa O3KCHEPUMEHTAIBHBIX  3aJaHMIA,
IpeUlaraeéMbIX B paMKax OCHOBHOT'O IOCYJapCTBEHHOI'O 3K3aMeHa Mo (pusuke.



COIEPKXAHUE OBYUYEHUA

7 KIIACC

Pa3znes 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KAIOIIEero Mupa.

®usuka — HayKa o0 npupoje. SBneHus npuponasl. OU3nuecKue SBICHUS:
MEXaHUYECKUE, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BenuuuHbL. M3Mepenue ¢usznueckux BennuuH. Ouznyeckue
npubopsl. [TorpemnocTs n3mepeHnit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak ¢usuka w Jgpyrue ecTeCTBEHHBIC HAYKH HW3Y4alOT TIPHUPOY.
EcTtecTBeHHO-HayuYHBII METOJ MO3HAHUS: HAOIIOJCHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJABMKECHHUE THUIOTE3, OJKCIEPUMEHT IO IMPOBEPKE THUIIOTES,
oObsicHeHHe HabmomaeMoro siBieHus. OnucaHue QU3NUECKUX SIBICHUM C
ITOMOUIBIO MOJIEIIEN.

Jemoncmpayuu.

1. MexaHu4ecKue, TEIUIOBbIE, JJIEKTPUYECKHWE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. @uznueckue MpUOOPHI U Mpolieaypa NPsIMbIX U3MEPEHUN aHAJIOTOBBIM
1 U (POBBIM PUOOPOM.
Jlabopamopnuie pabomel u onvimol.
1. OmpepeneHue EeHbI ASICHUS Kbl U3MEPUTEIBHOTO MPUOOpa.
2. M3MepeHue pacCTOSIHUU.
3. Hsmepenue o0bEMa )XUAKOCTU U TBEPIOTO Tea.
4. OnpeneneHue pa3MepoOB MabIX TE.
5. M3MepeHue temmneparypsl OpU NOMOLIM KUJIKOCTHOIO TEPMOMETPA U
JaTYAKa TEMIIEPATypHI.

6. IIpoBenenue ucciaeoBaHus MO MPOBEPKE TMIIOTE3bI: TAIBHOCTD MOJIETA
miapyvKa, MyIIEHHOr0 TOPU30HTalIbHO, TEeM Oouibllie, 4YeM OoJblle
BBICOTA ITyCKA.

Pa3znen 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOEHNH BellecTBA.

CrpoeHue BemiecTBa: aToOMbl W MOJIEKYJbI, UX pa3Mepbl. OTMbITHI,
NIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBMXKEHUS YacCTHI[ C
Temrneparypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumoaelicTBue yacTuil
BEILIECTBA: IPUTSHKEHNUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B, KUAKOCTEH U
TBEPIBIX (KPUCTALTNYECKUX ) Tel. B3aUMOCBSI3b MEXK]ly CBOMCTBAMH BEIIIECTB B



pPa3HBIX arperaTHbIX COCTOSIHUSAX W MX ATOMHO-MOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpayuu.

1. Habmionenue OpOyHOBCKOTO TBUKECHHSL.

2. HabGmonenue nuddysum.

3. HaOmionenue  siBneHud, OOBSICHSIOIIMXCS — MPUTSHKEHUEM WU

OTTAJIKUBAHUEM YACTUIL BEIIECTBA.

Jlabopamopnwie pabomel u onvimol.

1. OueHka JuaMeTpa aToMa METOJOM psaoB (C  HCIOJIb30BAaHUEM

dboTorpaduii).

2. OnpIThI O HAOJIOIEHUIO TEIJIOBOTO PaCIIUPEHUS Ta30B.

3. OnbITel 1O OOHAPYKEHUIO AEHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHMe U B3aUMOJEHCTBHE TeJl.

Mexannueckoe JIBHKEHHE. PaBHOMEpPHOE M HEPaBHOMEPHOE JBUKCHUE.
Cxkopoctb. CpenHssi CKOPOCTh NP HEPABHOMEPHOM JIBH)KEHHH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBneHne nHEpUMHU. 3aKOH MHEPLMU. B3auMOAEHCTBHE TENl KaK MPUYMHA
M3MEHEHHSI CKOPOCTM [IBM)KEHHUS Tell. Macca Kak Mepa WHEpPTHOCTH TeJa.
[InotHOCTH BeniecTBa. CBA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYN B €AMHULE
o0bEMa BelecTna.

Cuita kak XapakTepucTuKa B3auMoAencTBus Ten. Cuia ynpyrocTy U 3aKOH
I'yka. 3MepeHne cuibl ¢ TOMOIIBIO TUHAMOMETPA. SIBICHUE TATOTEHUS U CUIa
TsokecTd. Chila TSDKECTHM Ha Jpyrux IulaHetax. Bec Ttenma. HeBecoMocCTs.
CroxeHue cuil, HalpaBJIEHHBIX MO OAHON HpsiMOM. PaBHOAECTBYyrOWIAs CHUIL.
Cuna tpenust. TpeHHe CKONBXEHUS U TPEHUE TMOKOA. TpeHue B MPUPOAE U
TEXHUKE.

Hemoncmpauuu.

1. HaOmroneHue MexaHU4ecKoro JBUKEHHS Teja.

2. M3MepeHue CKOpOCTH NMPSAMOJIMHENHOTO JBHKECHUS.

3. HaOmronenue siBleHUs HHEPITUU.

4. HalGmoneHne n3MEHEHUsI CKOPOCTH TIPU B3aUMOJICHCTBUU TEl.

5. CpaBHEHUE Macc MO B3aNMOJICHCTBUIO TEJL.

6. CnokeHue cuJjl, HalpaBJIECHHbBIX IO OJTHON MPSIMOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpepneneHre CKOPOCTH PpPABHOMEPHOTO JBIDXKEHHS (IIapUKa B

KHUJKOCTH, MOJICTTN AJIEKTPUUECKOTO aBTOMOOUJIS U TakK Jiajee).
2. OmpeneneHue cpeaHeil CKOPOCTH CKOJIbKEHUsI OpyCcKa WM IIapuKa o
HAKJIOHHOU TIOCKOCTH.



Ornpenenenue mI0THOCTH TBEPAOTO TeNa.

4. OnBITHI, TEMOHCTPUPYIOUTUE 3aBUCUMOCTb pacTshKeHUs (aedopmaliin)
MPY>KUHBI OT MIPUIIOKEHHON CHUIIBL.

5. ONbIThL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIbKECHUS
OT BEca TeJla U XapaKTepa CONPUKACAIOIIUXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUIKOCTEN M ra30B.

JaBnenne. CriocoObl YMEHBIICHUSI W yBEJIWYCHHUs NaBieHus. JlaBieHue
raza. 3aBHCHMOCTh JaBJCHUS Tra3a OT 00bEma, Temmeparypsl. llepemaua
JABJICHUST TBEPABIMU TEJIaMHU, SKUAKOCTAMH W Ta3zaMu. 3akoH [lackauns.
[THeBMaTHUeCKHE MAaIIMHBL. 3aBUCUMOCTH JABJICHUS KUIAKOCTH OT TIyOWUHBI.
['unpoctatnueckuit mapagokc. CooOmiaronuecss cocynbl. [ 'uapaBiandeckue
MEXaHU3MBI.

AtMmocdepa 3emun u atMochepHoe aBiieHue. [IpuunHbI CylecTBOBAHMS
BO3ymHON o6osouku 3emun. Onbit Toppuuerum. M3mepenue atMochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpHOro JaBJiCHHUS OT BBICOTHI HAJ YPOBHEM
mops. [Ipubops! 17151 n3MepeHus aTMoc(hepHOTro TaBJICHHUS.

JlelicTBUE KUAKOCTM W Tra3a Ha NOTPYyKEHHOE B HHUX TeEJO.
BreirankuBaromas (apxumenona) cuia. 3akoH Apxumena. I[lmaBanue Ten.
Bo3znyxomnnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPHL.

[Tepenaua naBieHUs KUIAKOCTHIO U Ta30M.

Coobmraroiuecs: CoOCy/bl.

['mnpaBnuueckuii npecc.

[IposiBeHue neicTBUS aTMOCPEPHOTO TABIICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BEMa MOTPYKEHHON YacTu

TeJIa ¥ TUIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BhITAIKMBAIOUIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YcioBuEe TIUIaBaHMS TeEJ: I[UIABAaHWE WM TOTPYKEHUE TEI B
3aBUCHUMOCTH OT COOTHOIIEHUS IIJIOTHOCTEH Tesa U KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. WccnenoBanume 3aBUCMMOCTH Beca Tela B BoAe OT 00bEma
MOTPYKEHHOMW B JKHJIKOCTh YaCTH TeJa.

2. OnpezneneHue BBITATIKUBAIONIEH CHJIbI, JEUCTBYIOIIEH Ha Telo,
NOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKHABAIOLIEH CHUJIbI, JECUCTBYIOIIEH Ha
TEJIO B JKUJKOCTH, OT MAaCCHI TENA.

IS e A
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4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKHUBAIOIIECH CHUIIBL,
NEUCTBYIOIIIE Ha TEIO0 B JKUJAKOCTH, OT 00BbEMA MOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeoMmeTpa WIM KOHCTPYUPOBAHUE JIOAKU U
OmpeelIeHUE €€ TPy30MOABEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTH. DHEPrUs.

Mexannueckas paboTta. MOIIHOCTb.

[IpocThie MexaHW3MBIL: pbIYar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecus pbryara. [IpuMeHeHue mpaBujia pPaBHOBECHS phldyara K OJIOKY.
«3onotoe mnpaBwino» Mexanuku. KIIJ[ mnpocteix wmexanuzmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas »Heprus. KuHeTHdyeckas W MOTCHIMAJIbHAs DSHEPTHSL.
[IpeBpamieHre OAHOTO BHUJA MEXAHWYECKOM OHHEPruM B JPYrol. 3aKOH
COXPAaHEHUS SHEPTHHU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenne paOOThl CWIbl TPEHUS MPU PABHOMEPHOM JBHKCHUHU

T€Ja 10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnenoBaHue yCIIOBUUA PaBHOBECHS pblyara.

3. Hzmepenue KII/I HaKITOHHOM MIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON YHEPIUH.

8 KUIACC

Pa3nen 6. TenjioBblie siBJIeHUS.

OCHOBHBIC TOJIOKEHUS MOJEKYJISIPHO--KUHETUUECKONH TEOPUM CTPOCHUS
BelecTBa. Macca u pazMepbl aTOMOB U MOJIEKYJI. OMNbIThI, TOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Mopaenn TBEPAOro, *KHUIAKOTO W Ta3000pa3HOTO COCTOSHUHN BEIECTBA.
Kpucrannmmaeckue un amopdubie Tena. OObSICHEHHE CBOMCTB Tra3oB, KUIKOCTEH
Y TBEPABIX TEJI HA OCHOBE IOJIOKEHUN MOJIEKYJISIPHO--KHHETUYECKON TEOPUHU.
CmaurBaHUE M KaNWJUISIPHBIE ABJIEHUS. TenaoBoe paclinpeHue U CkaTue.

Temnepatypa. CBsizb TeMHEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHKEHUS
gactull. Buytpenuss sueprus. CrmocoObl M3MEHEHHs] BHYTPEHHEH DSHEpIrHu:
TEIJIonepeaaya W COBEpIICHHE  pabOTHI. Buner  terutonepenauu:
TETUIONPOBOHOCTh, KOHBEKIIUS, U3JTYYEHHE.

KonnuectBo TeruioTel. Y aenbpHasg TEIUIOEMKOCTh BelecTBA. TemIoo0MeH 1
TEMJIOBOE paBHOBeCHME. YpaBHEHUE TeruioBoro Oanadca. [lmaBrmenue wu



OTBEp/IeBaHUE KPHUCTAJUIMYECKUX BEIIECTB. YJIeNbHAs TEIJIOTa IUJIaBJICHUSL.
[TapooOpa3oBanue u koHneHcanus. Mcnapenue. Kunenue. YaenpHas TerioTa
napooOpa3oBaHus. 3aBHUCHUMOCTh TEMIIEPATYpbl KHIIEHUS OT aTMOC(HEPHOTO

JTABJICHMUSL.
BiaxxHOCTB BO3YyXA.
OHeprus TOIIMBA. Y eNbHAs TEIUIOTA CTOPAHUS.
[Tpunuumner pabotsl TerioBbix asuratenei KIIJ[ temmoBoro nBuratens.
TennoBble ABUraTENM U 3aIATA OKPYKAIOIIEH CPEJIBI.
3aKOH COXPAaHEHMsI U PEBPALIEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.
Jemoncmpauuu.

1.

2
3.
4.
5

© ®© N o

10.
11.
12.
13.

Hab6nronenue 6poyHOBCKOTO IBUKECHHUS.

Habmonenune nuddysumn.

HaOnronenue siBieHn cMauyMBaHUS U KaMWUIAPHBIX SIBIICHUM.
Hab6nronenue TemioBoro pacumpeHus Tedl.

N3meHenue naBieHus raza mpu U3MEHEHUH 00bEMa U HarpeBaHUU WITU
OXJIAXKJICHUH.

[TpaBuia u3MepeHus: TEMIIEPATYPHI.

Bue! Termonepenayn.

OxJtaxkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepIiiieHUH padOThl BHEITHUMU CUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
HabGmronenne xuneuus.

HaOnronenue nocTostHCTBA TeMIepaTyphl IPU TUIABICHUU.
Mojenu TeIIOBBIX JBUTaTelICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAUIOB TOBAPEHHOM COJIM UJIU caxapa.
OnbIThl O HAOJIIOICHHUIO TETUIOBOTO PACHIUPEHHS Ta30B, XKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenve gaBjIeHUS BO3ayXa B Oa/IOHE IIMPHUIIA.

OnbIThl, 1E€MOHCTPUPYIOIIUE 3aBUCUMOCTh JIaBJIEHHUSI BO3AyXa OT €ro
00bEMa M HArPEBAHUS WA OXJIKICHHUS.

IIpoBepka ruIOTE3bl JHUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA
KHUIKOCTH B TEPMOMETPUIECKON TPyOKE OT TeMIiepaTyphbl.
HaOnronenue w3MeHEeHHs BHYTPEHHEM JHEPruM Tejla B PE3yJIbTare
Teryionepeaay U padboThl BHEUTHUX CHJI.

Uccnenosanue siBjaeHUs TEMJI000MEHA MPU CMEIIMBAHUU XOJOAHOW U
ropsiueu BOJBI.



9. OmpeneneHue KOJMYECTBA TEIUIOTHI, TMOJYYEHHOTO BOJOW TMpH
TeIJI000MEHE C HarpeThIM METAUIMUYECKUM LIHJIMHIPOM.

10. OnpenesieHue y1eIbHON TeTIOEMKOCTH BEIIECTRA.

11. UccnenoBanue npoiecca NCIapeHusl.

12. OnipesiesieHuE OTHOCUTENIBHOM BIIAXKHOCTH BO3/IyXa.

13. OnpeniesieHUe yAEIbHON TETUIOTHI IUIABJICHUS JIb/A.

Pa3znes 7. JiaekTpudeckue 1 MArHUTHbIE SIBJICHHS.

OnekTpuzanus Ten. J[Ba poja snekTpuueckux 3apsiaoB. B3aumogelicTBue
3apspKeHHBIX  Tell. 3akoH KyloHa (3aBUCHUMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJ OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUSI MEXK]TY TEJIaMH).

DnekTpuueckoe nosie. Hanpssk€HHOCTh 3nekTpudeckoro nons. [Ipunimn
CYHEPHO3ULINU JICKTPUUECKUX TTOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenmn »iekTpudecknx 3apsaoB. OJNEMEHTAPHBIA  DJIEKTPUYECKUN
3apsia. Ctpoenne aroma. IIpOBOOHUKM M JIUAJIEKTPUKU. 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
HNcTtounrku mOCTOSSHHOTO ToKa. JIeMCTBUSI 2JIEKTPUYECKOrOo TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUIN TOK B KUJIKOCTSX U ra3ax.

Onektpuueckass nenb. Cuina TokKa. ODJEKTPUUECKOE HANpsHKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. YIEIBHOE CONPOTUBICHUE BEIIECTBA. 3aKOH
Oma nns ywactka nenu. [locnegoBarenbHOoe W mapaieIbHOE COCIMHEHUE
MPOBOIHUKOB.

Pabota W MOIIHOCTH 3NEKTPUYECKOro ToOKa. 3akoH Jlxoyns—Jlenua.
DNEeKTpUYeCKue 1EeNu M TMOTPEOUTENN DJIIEKTPUUECKOW HHEPruu B OBITY.
KopoTtkoe 3aMbikaHue.

[TocTossHHBIE MarHuThl. B3auMoOAEWCTBHME TOCTOSIHHBIX  MAarHUTOB.
MarauTtHoe mnojie. MarauTHoe moJjie 3eMJIM M €ro 3HA4Y€HUE I >KU3HU Ha
3emue. OnbIT OpcTeaa. MarHuTHOE MOJIe 3JIEKTPUYECKOro Toka. [IpumeHnenue
3JIEKTPOMArHUTOB B TEXHHUKE. JIeMCTBME MAarHMTHOrO MOJISI HA HMPOBOIAHUK C
TOKOM. DIEeKTPOIBUTATEND MIOCTOSTHHOTO TOKa. Hcnonws3oBanue
AJIEKTPOJABUTATENIEN B TEXHUUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Onbitel @Papanes. SIBieHHE SIEKTPOMATHUTHOW WHAYKUMH. [IpaBuiio
Jlenma. Dnextporenepatop. CrmocoObl MOMYYEHUS DSJICKTPUYECCKON DHEPTHUU.
DNEKTPOCTAHITMN Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHH.

Jemoncmpayuu.

1. DmexTpu3anus Ted.

2. JIBa poma »IEKTPUYECKUX 3apsioB M B3aUMOJICHCTBUE 3apsSKEHHBIX

TelL.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

YCTpOUCTBO U JIEUCTBUE JJIEKTPOCKOIA.
DIIEKTpOCTATUYECKAS] HHAYKIHS.

3aK0H COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.

[IpOoBOIHUKY U JUBTIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.

M cTOYHNKY TOCTOSTHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

DJIIEKTPUYECKUM TOK B 5KUIKOCTH.

["a30BbI1i pa3psia.

N3mepenue cuiibl TOKa aMIIEPMETPOM.

N3Mepenue 3JIeKTpUYECKOTr0 HAIIPSKEHUS BOJIBTMETPOM.
Peocrar u MmarasuH CONpOTUBIIEHUN.

B3auMoelicTBrE MOCTOSSHHBIX MAarHUTOB.

MoaennpoBaHre HEBO3MOXKHOCTH PA3/ICIICHUS MTOJ0COB MarHUTa.
MoaenrpoBaHrue€ MAarHUTHBIX IOJIEH IIOCTOSIHHBIX MATHUTOB.
OmneIT Dpcrena.

MarauTHoe 1oJjie Toka. DJICKTPOMArHHUT.

JleliCTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb OCTOSTHHOTO TOKA.

HccnenoBanue siBICHUA 3JIEKTPOMAarHUTHOW MHTYKIIHH.
OmnebiTel @apanes.

3aBUCUMOCTh HAMNPaBICHUS HHAYKIIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHHSI.

DIIEKTPOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.
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OnpITel 1O HAOMIOACHUIO DJJIEKTPHU3ALUUU TeJl MWHAYKIUMEH U MpHU
CONPUKOCHOBEHHH.

HccnenoBanue AEUCTBUS AJIEKTPUYECKOTO TOJS Ha IMPOBOJHHUKU U
TUDJIEKTPUKHU.

C6opka u mpoBepka pabOoThI JIEKTPUUECKOH LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHie CUIIbI TOKA.

N3mepenne u peryaupoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTb ANEKTPUUECKOTrO
CONPOTHUBJICHUS! MPOBOJAHUKA OT €ro JJIMHBI, IUIOMIAAU MONEPEYHOro
CEYEeHMS U MaTepuaa.



8. IlpoBepka mpaBuiia CIIOKEHUS HANPSHKEHUM IIPU I10CJIEN0BATEIBHOM
COCMHEHUH JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBwiia Jjisi CUJIbl TOKAa MPHU MAPAJLICTBHOM COCIHHEHUH

PE3UCTOPOB.

10. Onpeneneane  pabOTHI  DIEKTPUUECKOTO TOKAa, WAYIIETO Yepe3
pe3ucTop.

11. OmpesieNieHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIASIIEMON Ha
pesucTope.

12. UccnenoBaHne 3aBUCMMOCTH CHIIBI TOKA, UAYIIErO Yepe3 JJAMIIOUKY, OT
HaIpPsDKEHUS Ha HE.

13. Onpenenennie KIIJ[ HarpeBarens.

14. UccneqoBaHne MarHUTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MAarHUTOB.

15. U3yyeHne MarHMTHOrO TOJiI TIOCTOSIHHBIX MAarHUTOB TMPU  HX
O0OBEIMHEHUU U Pa3JICIICHUU.

16. MccnenoBanue JEWCTBHUS DJIEKTPUYECKOTO TOKAa HAa MArHUTHYIO
CTpEJIKY.

17. OnbITEL, JIEMOHCTPUPYIOLUIME 3aBUCUMOCTh CHJIBI B3aUMOJECHCTBUSA
KaTylIIKA C TOKOM M MarHuTa OT CWJIbl TOKA M HalpaBJICHHS TOKa B
KaTyIIKE.

18. I3yueHune NeiCTBHS MarHUTHOTO TOJISI HAa ITPOBOJIHUK C TOKOM.

19. KoHcTpyHpoBaHue U u3ydeHue padoThl AIEKTPOJBUTATENS.

20. U3mepenue KII/I anekTpoaBUraTenbHON yCTAHOBKH.

21. OnbITEl MO MCCIIEJOBAHUIO SIBIICHUS AJIEKTPOMATHUTHON HHIYKUIWHU:
UCCJIEIOBAHNE WU3MEHEHUI 3HAUYEHMS M HaAIPaBJICHUS MHIYKIIMOHHOIO

TOKA.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJIeHUs.

Mexannueckoe ABWXKeHHWE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCHUTEIBHOCTh MEXaHWYECKOI'O JIBH)KEHHs. PaBHOMEpHOE NpSAMOJIMHENHOE
newxeHue. HepaBHOMepHoe mpsMoiMHEWHOe aBwkeHue. CpenHsss u
MTHOBEHHAs! CKOPOCTh TeJa IPU HEPABHOMEPHOM JBHUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE MNpsiMOIMHEHOe nBrkeHue. CBOOOIHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE nBMXKEHME MO OKpYKHOCTU. [lepron n yactora oOparieHus.
JluneriHas v yriioBas CKOpocTu. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

Ilepseii 3akoH Herorona. Bropon 3akoH Herorona. Tperuii 3akoH
Herorona. [IpuHnun cyneprno3unuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cwiia TpeHHS: CHila TPEHUsS CKOJIbKEHUS,
CuJ1a TPEHUs MTOKOS, IPYTHE BUJIBI TPECHHUS.

Cuna TSHKeCTH M 3aKOH BCEMHUPHOTO TIATOTEHHs. Y CKOpeHHE CBOOOIHOTO
nageHus. JIBmwxenue maHet Bokpyr CosHua. [lepBas kocmMudeckass CKOpOCTb.
HesecoMocTh 1 IEperpysKH.

PaBHOBecue MmaTepuanbHOM  TOYKH. AOCOIIOTHO  TBEPAOE  TEIO.
PaBHOBecHe TBEPAOro Tena C 3aKpEIVIEHHOW OChIO BpalleHHs. MOMEHT CHIIBL.
LlenTp TsKECTH.

Nmnynec Tena. W3meHenue wummynbca. Mmnynse cunbl.  3akoH
COXpaHEHUs UMITyJIbca. PEakTUBHOE ABUKEHUE.

Mexannueckass pabora U MouHOCTh. PaboTa cuil TsbKecTH, yHnpyrocTH,
TpeHus. CBs3b dHEpruu U paboTel. IloTeHIMabHAsS HEPTUs Tea, MOAHSATOrO
HaJl TIOBEPXHOCTBIO 3eMiM. lloTeHIManmpHAas HHEPrUs CKATOW TPYKUHBI.
Kunetnueckas sHeprus. TeopeMa 0 KHHETUYECKON SHEPTUU. 3aKOH COXPaHEHUS
MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu.

1. HabmroneHume MexaHMYECKOro JABMXKEHHS Tella OTHOCHTENIBHO Pa3HBIX

TEJI OTCUETA.

2. CpaBHEHHME IIyTeW W TPACKTOPUN ABWKEHUS OJHOIO U TOTO XKE TeJa
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenre CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnegoBanue npru3HaKOB PaBHOYCKOPEHHOI'O JBUKEHUS.
HaGnronenue aBMXKeHUS Tella Mo OKPYKHOCTH.

HaGntonieHne MexaHWYecKuX SIBJICHUH, MNPOUCXOMAAIIUX B CHCTEME
orcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU
OTHOCUTEIBLHO KaOMHETa (PU3UKHU.
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7. 3aBUCHMOCTb YCKOPEHUS TEJIA OT MACChI TEJA U IEUCTBYIOIIEH HA HETO
CUJIBI.

8. HaOmromenue paBeHCTBA CHJI IPU B3aUMOICHCTBUU TEJL.
N3meHenue Beca Tesa pu yCKOPEHHOM JBUKECHUM.

10. ITepenaua umirynsca npu B3aUMOIEHCTBUU TEIL.

11. [IpeoOpa3zoBanHus SHEPrUU NPHU B3aUMOICIHCTBUU TEN.

12. CoxpaHEHHUE UMITYJIbCa ITPU HEYIIPYTOM B3aUMOICHCTBHH.

13. CoxpaHeHHe UMITYJIbca ITPHU a0COTIOTHO YIPYTOM B3aUMOJCHCTBUU.

14. HaGmtoenue peakTHBHOTO JIBUYKEHUS.

15. CoxpaHeHUE MEXAaHUYECKOW SHEPTUU MPU CBOOOTHOM MaICHUH.

16. CoxpaHEHUE MEXAaHWYECKOW DJHEPruyM IpU ABWKEHHM TeElla IOJ
JNEUCTBUEM IIPYKUHBI.



Jlabopamopnsie pabomul u onvimol.

1. KoHcTpyunpoBaHue TpakTa JJIsl pa3rOHa U JajJbHEUIIEr0 PABHOMEPHOTO
JBIKCHUS IIIAPUKA U TEJICHKKH.

2. OmpeneneHue CpeIHEH CKOPOCTH CKOJBXKEHUS OpyCcKa WU JBUIKEHUS
[IapyKa MO HaKJIOHHOW IUIOCKOCTH.

3. OmpeneneHue yCKOpEHUs Tella MPU PABHOYCKOPEHHOM JIBM)KEHUU 10
HAKJIOHHOU TIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM
JBUKEHUU 0€3 HauyallbHOM CKOPOCTH.

5. IlpoBepka THUIOTE3bI: €CIW TMPU PABHOYCKOPEHHOM JBWXCHHH 0e€3
HAYaJIbHOM CKOPOCTH MYTH OTHOCSTCA KaK PsJ HEUYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHHU OJIMHAKOBBI.

6. MccrnegoBaHue 3aBUCUMOCTH CHUJIBI TPEHHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenre kodhuIeHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue pabOTHl CUJIBI TPEHUS] TPU PABHOMEPHOM JIBUKEHUU
TeJia M0 TOPU3OHTAIBHOM MMOBEPXHOCTH.

10. OnpezienieHre  pabOThl CHJIBI YOPYTOCTH TMpU TOIBEME Tpy3a C
UCIIOJIb30BAHUEM HEMOABMYKHOTO U MOJABUKHOTO OJIOKOB.

11. I3y4yeHue 3aKoHa COXPaHEHUSI SHEPTUH.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHbI.

KonebarenbHoe nBmwkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
IIEpUOJ, YacToTa, amIuITyda. MareMaTH4eCKuid W NPYKUHHBIA MasTHUKU.
[IpeBparienue sHeprUM MPU KOJIEOATETHHOM JIBUKCHUU.

3aryxatouue  kosiebaHus.  BpiHyxkJeHHble  KojeOanus. Pe3oHaHc.
Mexannueckrne BoJIHbI. (CBOWCTBA MEXAHWYECKHMX BOJH. I[IpomonbHble U
nonepevyHble BOJIHBL. JIIMHA BOJHBI M CKOPOCTh €€ pacnpoCTPaHEHHS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHICMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa u BbicoTa ToOHAa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenwe xoseOaHUM TEN IO AEHUCTBUEM CHIIBI TSHKECTH M CHIIBI
YIOPYTOCTH.

Ha6nronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaOmronenue BeIHYXICHHBIX KOJICOaHHUM U pe30HaHCA.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
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6. AKyCTUYECKUU PE30HAHC.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHre dYacTOThl M TEPUOAA KOJCOAHWH MaTeMaTHUYeCKOTO
MasiITHUKA.
Omnpenenenre 4acTOThl U MepUoia KoJieOaHUN NPYKUHHOTO MasiTHUKA.
HccnegoBanue 3aBUCMMOCTH Mepuoja KojeOaHW TOJBEIIEHHOTO K
HUTHU TPpy3a OT JJIMHBI HUTH.

4. WccnenoBaHWe 3aBUCMMOCTH MEpHOJia KOJIEOAHWM  MPYKHUHHOTO
MasiTHUKA OT MacChl Tpy3a.

5. IIpoBepka HE3aBUCHMOCTH TEpHOJia KoJeOaHUil Tpy3a, MOJABEIIEHHOTO
K HUTH, OT MacChl Ipy3a.

6. ONbITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb MepHojia KoyieOaHui
MPY>KUHHOTO MasiTHUKA OT MAacChl IPy3a U KECTKOCTHU MPYKUHBI.

7. V3mepenue yckopeHusi CBOOOHOTO MaJICHUS.

Pa3znes 10. D1eKTPOMArHUTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJie.  ODJIEKTPOMarHuTHble BOJHBI.  CBONCTBa
AJEKTpOMarHuTHhIX BOJH. [Ilkama »snekTpoMarHUTHBIX BOJH. Vcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3HU.

DJeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoTHOBEIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWMCTBA NEKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. N3yuenue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C TTIOMOIIBI0O MOOHMIIBHOTO

TenedoHa.

Paznen 11. CBeroBble iBJICHUS.

JlyueBas  momenp  cBera. HMcrounwkm  cBera.  IIpsMosmHelHoe
pactipoctpaHeHue cBeta. 3atMenuss ConHua u JlyHel. OtTpaxeHue cBerta.
ITnockoe 3epkaino. 3aKoH OTpaKEHUsI CBETA.

[Ipenomnenue cBera. 3akoH mnpesromiieHus cBeTa. IlosHoe BHyTpeHHee
oTpaxkeHue cBeTa. VIcmosib30BaHWE TIOJTHOTO BHYTPEHHETO OTPaKECHHUS B
ONTHUYECKUX CBETOBOAAX.

Jlmaza. Xom mywedt B smn3e. OnTHdueckas cucTema Qoroanmnapara,
MHUKpOCKOTIa M Tejeckomna. ['J1a3 kak onTudeckas cucteMa. bin3opykocTh H
JaTbHO30PKOCTb.

Paznoxenue Oenoro cera B cnekrtp. Onbitel HetoToHa. CroxeHue
CIIEKTPaJIbHBIX I[BETOB. J{ucnepcus ceera.



Jlemoncmpayuu.

1. [IpsmMonuHeitHOE pacpocTpaHeHHE CBETA.

2. OtpaxeHue cBerta.

3. IlonyuyeHnue wu300paXeHU! B IIJIOCKOM, BOTHYTOM M  BBIIYKIOM

3epKaJax.

[Ipenomienue cBera.

OnTuyeckuil CBETOBOJ.

Xop jtydeil B coOuparoniei JuH3e.

XO0JI ay4der B pacCEUBAIOLIEH JIMH3E.

[Tonyuenune n300paxeHUi ¢ TOMOIIbIO JINH3.

[Tpunnun aeictBus dhoToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Monens riaza.

11. Pa3nosxeHue 6enoro cBeTa B CIIEKTP.

12. [Tomyyenue 6eoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH YTila OTPAXKEHUSI CBETOBOTO Jiy4a OT yrja
MaJeHUs.
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N3yuyeHune xapakTepUCTUK U300paKeHUs MIPEeAMETa B INIOCKOM 3€pKalle.

3. HccnenoBaHue 3aBUCHMOCTH yIUIa IIPEJIOMIIEHUS CBETOBOIO Jiyda OT
yIJIa NaJEeHUS Ha TPAHULIE «BO3AYX—CTEKIION.

4. TlomyueHnue n300pakeHH ¢ MOMOIbIO COOUPAIOLLEH JTHH3BI.
OnpeneneHne  (QPOKYCHOIO  pacCTOSSHUA M ONTHUYECKOM  CHIIBI
coOuparomie JTMH3HI.

6. OIBITHI O PA3JI0KEHNUIO OEJI0r0 CBETa B CHEKTP.

OnbITHl IO BOCIIPUSITUIO I[BETA TIPEIMETOB IIPU UX HAOIIOJIEHUN Yepe3
L[BETOBbIE (DUIIBTPHI.
Paznen 12. KBaHTOBBIE SIBJICHUS.
Omnswitel Pezepdopaa u mianerapuas monaens atoma. Monens atoma bopa.
Ucnyckanue u normouieHue ceeta aroMoM. KBaHThl. JInHe4aTeie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- u ramma-uznydeHus. CrpoeHue
aTomMHOro  snpa. Hyknonnas Mozens  atomHoro  sgpa.  M3ortomsl.
PannoaxtuBHbIe nipeBpaiienus. [lepuon nomaypacnaaa aTOMHBIX SIAED.

SnepHble peakiuu. 3aKOHBI COXPAHEHMS 3apsiI0BOIO U MAacCOBOTO YHCEI.
DHeprus CBsi3M aTOMHBIX snep. CBsi3b Macchl U 3HEpruu. Peaknuu cuHTe3a U
nenenus saep. Ucrounuku sneprun ConHIa u 3BE3 .

SnepHas sHepretuka. JIeMCTBUsI paaMOAaKTUBHBIX M3JIyYCHUN Ha >KUBBIC
OpraHU3MBI.

Jemoncmpayuu.



CnexTpbl U3ITy4eHUS U MOTJIOLEHHUS.

CnexTpbl pa3auvHbIX Ta30B.

CnekTtp BoJOpo/a.

Habmonenue TpekoB B kamepe Bunbcona.

Pabora cuérunka HOHM3UPYIOUIUX U3JTYYCHUH.

Perucrpanus uzinydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.
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Jlabopamopnwie pabomuel u onvimol.

1. Habmro/eHue CIUTOMIHBIX U IMHEHYAThIX CIEKTPOB U3ITyYEHUSI.

2. HccnenoBaHue TPEKOB: MU3MEPEHHE 3HEPTHMM YACTHULIBI IO TOPMO3ZHOMY

nytu (1o gororpadusim).

3. W3mepenue paanoakTuBHOro (oHa.

IHoBTOpHUTEIBLHO-00001AIOIIUI MOAYJIb.

[ToBTOpUTENBEHO--0000IIAOIIINIMA MOAYJTb npeaHa3HavYeH JUISt
CUCTeMaTHU3alluM U O0O0OOIIEHHs MPEIMETHOTO COJAEp)KaHUS U  OIbITa
JESITeIbHOCTH, MIPUOOPETEHHOTO MPU U3YUYEHHUU BCETO Kypca (PU3MKH, a TaKKe
JUIS TOATOTOBKM K OCHOBHOMY TOCYJIAapCTBEHHOMY 3K3aMeHy IO (u3MKe AJis
o0y4Jaronuxcsi, BBIOPABIIMX ATOT YYEOHBIN MPEIMET.

[Ipn u3ydyeHHH HAaHHOTO MOJYJS PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS
BUJbl JIEATENBHOCTH, HAa OCHOBE KOTOPBIX oOOecreunBaeTcs JOCTHKEHUE
OpEeIMETHBIX W METalmpeIMETHBIX IUIAaHUPYEMbIX pe3yJbTaToB OO0y4YeHUS,
(opMHpyeTCsl €CTECTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJ/IOB
MCCJIEI0BAHMS SIBJICHUN MPUPOJIbI U TEXHUKHU, OBJIAJACHUE YMEHUSIMU OOBSICHITh
(u3nuecKkue sBJICHUA, PUMEHSS MOJyYCHHbIE 3HAHUS, pellaTh 3a/layd, B TOM
YHCJIe KAUECTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.

[IpyHUIMNIUATBHO  NEATEIBHOCTHBIM  XapakTep  JAaHHOTO  pasjena
peanu3yeTcs 3a CUET TOro, 4To 00yYaroUIMecs BBIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM IIpeJiaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUM pacro3HaBaTh U HAay4YHO OOBSACHATH
duznyeckue BJICHUS B OKPYKAIOLIEH NMPUPOE U MOBCEIHEBHOM KU3HH;

MCIIOJIb30BaTh Hay4YHbIE METOJbI MCCIEIOBaHUS (PU3UUECKUX SBJICHUI, B
TOM YHKCIIE JJI IPOBEPKHU TUIOTE3 U MOIYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HayYHbIE OCHOBbI HamOOJee Ba)XKHBIX JOCTHIKEHHH COBPEMEHHBIX
TEXHOJIOTHH, HampuMep, MPAKTUYECKOTO  HUCMHOJIb30BAaHUS  Pa3IMUHBIX
VMCTOYHMKOB SHEPIMM HAa OCHOBE 3aKOHA NPEBPAILECHHUS U COXPAHEHMS BCEX
M3BECTHBIX BUJIOB HHEPTUHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3ydyenne ¢u3nkun Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHUsA

HalpaBJICHO Ha AOCTHKCHHUC JIMYHOCTHBIX, MCTAIIPCIMCTHBIX W IMPCIMCTHBIX
O6paBOBaTeJII>HI>IX PE3YIILTATOB.

B pesynbrare wu3ydeHuss (U3MKA HA YPOBHE OCHOBHOTO OOIIEro

oOpazoBanmsi y oOydaromerocs OyayT chOpPMHpPOBAHBI  CIIEAYIOIIHEC
JUYHOCTHBIE PE3yJbTAThI B YaCTH:

1) nIaTpUOTHYECKOT0 BOCIIMTAHUS:

— TIPOSIBJICHUE MHTEpPECa K MCTOPUU U COBPEMEHHOMY COCTOSIHHUIO
poccuiickoi (hU3NYecKoi HayKH;

— [ICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNUCKUX YUEHBIX--(U3UKOB;
2) rpa:KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— TOTOBHOCTb K aKTHMBHOMY YYacTHIO B OOCYXJIEHHHU OOIIECTBEHHO
3HAUYMMBIX M JITHYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN PU3UKH;

— OCO3HAaHHME BAXKHOCTH MOPAJIbHO--3THUYECKUX MPUHIHUIIOB B AEATEIILHOCTH
Y4EHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCIIPUSATHE ICTETUYECKUX KAYECTB (PU3NIECKON HAYKH: €€ TapMOHUYHOTO
MMOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHUA:

— OCO3HaHUE LEHHOCTH (U3MYECKOW HAyKHW KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHHWS  MHUpaA, OCHOBBI  DPa3BUTHUS  TEXHOJOTMM,  BaKHEHIIEH
COCTaBJISIFOIIEN KYJIBTYpPBI;

— pa3BUTHE HAYYHOU JTIOO03HATEIBHOCTH, MHTEPECA K MCCIIEA0BATEIhCKON
JESITETbHOCTH;

S) ¢opvmupoBaHus KyJbTYpPbl 3A0POBbSI U JIMOLMOHAJIBLHOIO
OJ1aromoJry4ms:

— OCO3HaHHWE IIEHHOCTH Oe3omacHoro oOpasza >XH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXKHOCTU TpaBUil 0€30MacHOro MOBEJICHUS Ha
TPaHCIOPTE, Ha JIOPOrax, C JIEKTPUUYECKUM U TEIJIOBHIM 000pYy/I0BaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

— copMupoBaHHOCTh HaBbIKa pedIeKCHUU, MPU3HAHHUE CBOETO TMpaBa Ha
OImMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:



e — AKTMBHOE y4acTHE B PEIICHHWU MPAKTUYECKUX 3ajJad (B paMKaxX CEMbH,
oOpa3oBaTeILHON OpraHW3allMk, TOpOJaa, Kpas) TEXHOJIOTUYECKOW U
COLIMAJIbHON HAMpPaBIEHHOCTH, TPEOYIOMHUX B TOM 4YHCIEe U (PU3HUECKUX
3HAHUM;

e — MHTEpPEC K MPAKTUYECKOMY U3YUEHUIO TPOQeCcCrii, CBA3aHHBIX ¢ (PU3UKOIA;

e 7)3KOJOrM4Y€CKOro BOCIIMTAHMS:

e — OpHCHTAIMS HA NMPUMEHEHWE (PU3NYECKUX 3HAHWM JJIA pEIICHUs 3a/1a4d B
00JIaCTH OKPY’KAIOIICH Cpeipl, MUIAHUPOBAHUS IMOCTYMKOB M OIICHKHA HX
BO3MOYKHBIX MOCIICICTBUU [T OKPYKAIOIIEH CPEIbI;

e — OCO3HaHHE II00ATBHOTO XapaKTepa IKOJOTUYECKUX MPOOJIeM U MyTel uX
pelieHus;

e 8) ajanTanuM K U3MEHSIOUIUMCH YCJOBUSAM COLUMAIBLHOM U NPUPOIHOM
cpeabl:

e — MOTPEOHOCTH BO B3aUMOJICHCTBUU TPHU BBIOJIHEHUH HUCCIIECIOBAHUN U
MPOEKTOB (M3MUECKOM HAMPaBIEHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX;

e — TIIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4YEPE3 MPAKTUUYECKYIO
JIESITETbHOCTD;

e — TmoTpeOHOCTP B (HOPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIIC
dbopMyIUpoOBaTh HUIEH, TOHATHS, THIOTE3bl O (U3UYSCKUX OOBEKTaX M
SIBJICHUSX;

e — oOCO3HaHHWE JAe(UIIMTOB COOCTBEHHBIX 3HAHMU W KOMIIETEHTHOCTEH B
00JacTH (PU3HKWY;

e — IUIAHUPOBAHME CBOETO PA3BUTHs B MPUOOPETEHUU HOBBIX (DU3NYECKUX
3HAHUU;

e — CTPEMJICHHE AHAJIU3UPOBATH W BBIABIATH B3aUMOCBSI3H TPUPOIBI,
oOllecTBa U HKOHOMHUKH, B TOM YHCJIE€ C HCHOJIb30BAaHUEM (PU3MUECKUX
3HAHUU;

e — OLICHKA CBOMX JECUCTBUH C YYETOM BIIMSHHUSA Ha OKPYKAIOLIYIO Cpexdy,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIIECTBUM.

METANPEAMETHBIE PE3YJIBTATHI

B pesysnbrate ocBOCHMS HporpaMmbl 1Mo (pH3HMKe Ha YpPOBHE OCHOBHOIO
obmero  oOpazoBanust y  oOywaromierocss  OyayT  cOpPMHUPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKITIOYAIOIITHEC M03HABATEIIbHBIC
YHHBEpCaJbHbIe Yy4eOHbIC JCHCTBHS, KOMMYHHKATHBHBIC YHHBEpCAIbHBIC
yueOHBIC JICHCTBUS, PETYJIATUBHBIC YHUBEPCATbHbBIC YUCOHBIC TCHCTBUSL.



Ilo3naBaTeibHBbIE YHUBEPCAJIbHBIE YUeOHbIE 1eilicTBUS

Ba3oBble Jijornueckue 1eicTBUA:

BBISIBIIATh W XaPAaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKH OOBEKTOB
(siBNICHMI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KiacCU(PUKALMK, OCHOBAHUS
JU1s1 0000ITIEHUS U CpaBHEHUS,

BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B pPaccMaTPUBAEMBIX
dakTax, MaHHBIX W HAONIOACHUSAX, OTHOCSIIMXCA K (U3HUICCKUM
SIBJICHUSIM;

BBISIBIISITH IPUYMHHO--CJICJICTBEHHBIC CBSI3U MPU U3yUYCHUU (PU3UUECKHUX
SABJICHUM M TPOIECCOB, JIeJaTh BBIBOJABI C  HMCIOJIb30BAaHUEM
JIEAYKTUBHBIX W WHIYKTUBHBIX YMO3aKITIOUCHHH, BBIIBUTATh THIIOTE3BI
0 B3aUMOCBSI35X (PU3MUECKUX BEIINYUH;

CaMOCTOSTENIbHO BBIOMpATh CHOCO0 peleHus ydeOHOM (u3nuecKon
3a/1auu (CpaBHEHUE HECKOJBKUX BApUAHTOB pEIICHUS, BHIOOP Hauboliee
MOAXO/ISIIETO C YIETOM CaMOCTOSITEIHHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarTe/bCKHe AeiiCTBUS.

WCIIOJIB30BaTh  BOMPOCHI  KaK  HCCJICAOBATECILCKUN  WHCTPYMEHT
MO3HAHUS;

IPOBOJUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY  OIIBIT,
HECJIOKHBIN (DU3UUYECKUN HKCIIEPUMEHT, HEOOJIBIIOE MCCIEI0BaHNE
(bU3UYECKOrO SIBJICHNUS,

OIICHMBATh HA NPUMEHUMOCTh M JIOCTOBEPHOCTh WH(MOPMAIIHIO,
MOJIYYCHHYIO B XOJI€ HCCIICIOBAHUS UITH DKCIIEPUMEHTA,;
CaMOCTOSITeIbHO  (hOPMYJIUPOBAaTh OOOOIIEHWS ©  BBIBOJBI  TIO
pe3ynbTaTaM MPOBEAEHHOTO HAOIIOACHHMS, OTBITA, UCCIICIOBAHUS;
IIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIEe pa3BUTHE (PU3HUECKHUX
MPOIIECCOB, a TaK)KE BBIABUTATH MPEATOIOXKEHHUSI 00 WX Pa3BUTHH B
HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

OPUMEHSTH Pa3IMYHbIE METObI, THCTPYMEHTHI U 3alPOChl IPU MOUCKE
1 0TOOpe MH(POPMALIUU UK JAHHBIX C YUYETOM MPEAJIOKEHHON yUeOHOU
(bu3uYeCKON 3a1a9H;

aHaJIU3UpPOBATh, CUCTEMAaTU3HPOBATH 17} WHTEPIPETUPOBATH
UH(GOPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS;



e CaMOCTOSITEJIbHO BBIOUpATh ONTHUMAaNbHYIO (HOpPMY MpEeCTaBICHUS

MHPOpMAllMl W WJUIIOCTPUPOBATH pEUIaeMble 3a/laddl HECIO0XHBIMU
CXeMaMH, AuarpaMMaMu, HHOU rpadUKoi U X KOMOMHALIUSAMHU.

KOMMyHHKaTHBHbIe YHUBEPCAJIIBHBIC y‘leﬁHble HeﬁCTBHHZ

B X0JIe 00CYXXJICHHUSI y4eOHOTO MaTepHaia, pe3yJbTaToOB Ja00paTOPHBIX
paboT M MPOEKTOB 3ajaBaTh BOIPOCHI IO CYIIECTBY OOCYKaaecMoOi
TEMbl W BBICKA3bIBAaTh WJCH, HAIICJICHHBIC HA PEIICHHWE 3aJadd |
noiiep kaHue 0J1aroKenaTeIbHOCTH OOIICHUS;

COTIOCTaBIIATb CBOM CYXKJICHHS C CYXICHUSMH JPYTUX YYaCTHUKOB
yajora, 0OHapyKUBaTh pa3Inure U CXOJACTBO TO3UIIHM;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;
MyOJMYHO TPEICTABIATh PE3YJIBTAThl BBIMOJTHECHHOTO (PU3HIECKOTO
ombITa (IKCIIEPUMEHTA, HCCIICIOBAHUS, TIPOEKTA);

MOHUMATh M  HCIOJb30BaTh  IPEUMYIIECTBA  KOMAHIHON M|
WHIMBHUAYaJbHOW pPa0bOThl MPU PEHICHUHW KOHKPETHON (HHU3NUECKOM
po0JIeMBI;

MpUHUMATh IETM  COBMECTHOH  JCSATCIBHOCTH, OPTaHW30BHIBATH
NEUCTBUA TI0 €€ JOCTHXKEHHUIO: pPacTIpelesaTh poJH, OOCYXKIaTh
IPOIECChl U PE3yJIbTaThl COBMECTHOW pPabOTHI, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh PaOOTHI, TOCTUTass KAYECTBEHHOTO PE3yJIbTaTa
10 CBOEMY HANPABJICHUIO W KOOPAWHHUPYS CBOM JCHCTBUS C IPYTUMHU
YyJeHaMH KOMaH/Ibl;

OIICHHBATh KaueCTBO CBOETO BKJIaJIa B OOIIMI MPOIYKT IO KPUTEPHSIM,
CaMOCTOSITEIILHO C(POPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBIIATH TPOOJIEMBI B KU3HEHHBIX W YYCOHBIX CHUTyaIusX,
TpeOYIOMUX IJIsl pelIeHns] (PU3NUECKUX 3HAHUM;

OPHUCHTHUPOBATLCSA B Pa3IMUHBIX IMOAXOJaX TPHHITHS PEIICHUN
(MHAMBUAYATBHOE, IPUHITHE PEIICHUS B TPYIINE, MPUHIATHE PEIICHUN
rpynmnoi);

CaMOCTOSITEIIbHO COCTaBIISATH AJTOPUTM pelieHus (HU3NIECKO 3amaaun
WM TUTAHA WCCIICIOBAHUSA C YYETOM HMEIONIMXCS PEeCypcoB U
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTHPOBATh TpeiiaracMble
BapUaHThI pEIICHU;



JACJIaTh BI)I60p 151 6paTI> OTBCTCTBCHHOCTD 34 PCIICHHUC.

CﬂMOKOHTpOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh AaJCKBaTHYIO OLIGHKY CHUTyallud U TMpejjararb IulaH eé
W3MEHEHUS;

OOBSACHATh MPUYUHBI JTOCTHKEHUS (HEHOCTUXKEHHUS) PE3YJIbTaTOB
NEeSTeIbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBKI B JICSITEIHHOCTH (B TOM YHCIIE€ B X0/ BHITIOJHECHUS
(GU3NYEeCKOT0 WCCIENOBAHWS WM TMPOCKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, W3MCHHBIIMXCS CUTYaIlud, YCTAaHOBJIEHHBIX OITHOOK,
BO3HUKILUX TPYIHOCTEW;

OIICHUBATh COOTBETCTBHE PE3YyJIbTAaTA I[N U YCIOBUSIM;

CTaBUTh ce0s HAa MECTO Jpyroro 4ejJoBE€Ka B XOJ€ Ccropa WIn
JUCKYCCUM Ha Hay4YHyI0 TEMYy, IMOHHUMATh MOTHBBI, HAaMEpPEHHUS U
JIOTHKY JAPYroro;

NpU3HABATh CBOE MPABO HA OIIMOKY MPHU PEIICHUH (PU3MYECKUX 3a]au
WU B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HPEIMETHBIE PE3YJIBTATDI

K xoniy oOydenuss B 7 KJjacce NpeIMETHbIE pe3ybTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

UCIIOJIb30BaTh TOHATHS: (U3MYECKHE W XUMUYECKUE SIBIICHUS,
HaOJI0JICHUE, YKCIIEPUMEHT, MOJCIb, TUIOTE3a, SUHULIBI (PU3NUECKUX
BEJINUMH, aTOM, MOJIEKYJla, arperaTHbie COCTOSTHUSA BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBWXEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, NPSIMOJIMHENHOE), TPACKTOPHs, PaBHOAECHCTBYIOIIAS
cuna, gepopmanus  (ympyras, —IUIAaCTUYECKasl), HEBECOMOCTb,
COOONIAOIINECS COCYbL;

paznmuuarh sBiaeHus (auddysus, TEIoBoe JBM)XEHUE YaCTHIL
BEIIIECTBA, PABHOMEPHOE [BUKEHHUE, HEPABHOMEPHOE JBHXKCHUE,
WHEpUHUs, B3aUMOJICUCTBUE TeEJ, pPAaBHOBECHE TBEPABIX TeEI C
3aKpEIUIEHHOW OCBhIO BpAIllCHHS, Ilepefaya JIaBJICHUSA TBEPIBIMU
TeJaMU, KUJAKOCTSIMU M Ta3aMH, aTMOoc(epHOe NaBjiecHuE, IJIaBaHUE
TeJ, TMPEBpallCHUsT MEXaHWYEeCKOW »OHEpPruy) IO OIMCAHUI0 UX
XapaKTepHbIX CBOWCTB W HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX
JTaHHOe (PU3UYECKOE SBJICHUEC;

pacrio3HaBaTh MPOSBICHUE HW3YUYCHHBIX (U3NUECKUX SBICHUM B
OKpYXaloIllleM MHUpE, B TOM 4ucie (U3UYECKUE SBJIICHUS B MPUPOJIE:



IPUMEPHI ABUKEHUS C PA3TUYHBIMU CKOPOCTSIMU B JKUBOW U HEKUBOU
npupoje, ACHCTBUE CHIIBI TPEHUS B MPUPOJIE U TEXHUKE, BIUSHUE
aTMOC(EepHOTOo JaBJICHUS HA KUBOW OpraHW3M, TUTaBaHUE PbIO, phryaru
B TEJE YEJIOBEKa, MPU 3TOM IMEPEBOAMTH IPAKTHUECKYIO 3a1ady B
yueOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (DU3HUUECKUX
SIBJICHUU;

OMKCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (PU3NUYECKHUE SBICHUA,
UCTIIONB3YSl  (pU3MYECKHE BEIWYUHBI (Macca, O00BEM, IJIOTHOCTH
BEILIECTBA, BPEMsI, IyTh, CKOPOCTb, CPEHSS CKOPOCTh, CHJIA YIIPYTOCTH,
CUja TSKECTH, BEC Tella, CWiIa TPEeHHs, JaBiieHue (TBEPIOro Teia,
KUJKOCTH, Tra3a), BBITAJKHUBAIONIAS CHJIa, MEXaHW4Yeckas paboTa,
MOITHOCTb, IUIEUO CHUJIbI, MOMEHT CHJIbI, KOA(PPHUIHUEHT MOJIE3HOr0
NEUCTBUSI MEXaHU3MOB, KHUHETHYECKasl U TOTEHIIUAJIbHAS SHEPI U ), TPU
OMHMCAHUM MPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOJIb3YyEMbIX
BEJIMYMH, HX OO0O3HAYCHUS ¢ EIUHUIBI (PU3NYECKUX BEIUYMH,
HaXOJUTh (OPMYJIbI, CBA3BIBAIOLINE TAHHYIO (DU3NYECKYIO BETUYUHY C
JIPYTUMH BEJIUYMHAMU, CTPOUTH rpadUKd W3YyUYECHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEJIMYUH,;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3WYECKHUE SIBICHUS U TPOIECCHI,
UCIIOJIb3Ys TpaBUJIa CJIOKEHUS CHJI (BIOJIb OJHOW TPSIMOiA), 3aKOH
I'yka, 3axon Ilackans, 3akoH Apxumezna, IpaBUIO PaBHOBECHS pblyara
(6boka), «30JI0TOE TMPaBWIO» MEXaHWKH, 3aKOH COXPaHCHMUS
MEXaHUYECKON IHEPruu, IPHU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alIMChIBATh €T0 MAaTEMaTUYECKOE BHIPAXKEHNUE;

OOBACHATH (PU3MYECKUE SIBIICHUS, MPOIECCHl U CBOICTBA Tell, B TOM
Yucjie€ W B KOHTEKCTE€ CHUTYyallMi MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBISBIATh MPUYUHHO--CJICJICTBEHHBIC CBSI3H, CTPOUTH
oObsicCHeHHE U3 1—2 JOTMYECKUX IAroB ¢ OMOpON Ha 1-2 M3yuYEHHBIX
CBOWCTBA  (UBMYECKUX  SIBJICHUM, (PU3NYECKMX  3aKOHA WU
3aKOHOMEPHOCTH;

pemiath pacy€THbIE 3aayd B 1-2 JCHCTBUS, MUCMOJB3Yys 3aKOHBI U
dbopmyIibl, cBsi3bIBarolUe (HU3UYECKUE BEIMYMHBI: HA OCHOBE aHaU3a
YCIOBUSL 33Jayd  3alUChIBaTh KPAaTKOE YCIOBUE, TMOJICTABIISIThH
¢dusnueckre BeIUYUHBI B ()OPMYIIBI M MTPOBOJUTH PAacUEThl, HAXOIUTh
CIIpaBOYHBIE JaHHBbIE, HEOOXOIUMBIE JJISl PEIICHUs 3a7ad, OLICHUBATH
PEATUCTUYHOCTD NOJIYYeHHOU (PU3UYECKOIN BETMYUHBI;

pacrio3HaBath MPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPH TTOMOIIH
¢u3HUeCKMX METOJI0OB, B OINHWCAHUM WCCICIOBAHUS  BBIJCIATH



IpOBEPSIEMOE MIPEATIOIOKEHHE (rumnotesy), pa3nyarh U
UHTEPIPETUPOBATH MOJTYUYEHHBIN pe3ynbTaT, HAXOIUTh OMIMOKHA B XOJI€
OTIBITA, JIETIATh BHIBOJIBI IO €T0 PE3YIbTaTaM;

MIPOBOJIUTH OMBITBI TI0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN
¢u3nueckux  CBOWCTB  Tel:  (opMylupoBaTh  IpPOBEpSEMbIC
OPEAnoiaoXKeHus, coOupaTb  yCTaHOBKY U3  MPEIJIOKEHHOTO
000OpyI0BaHUs, 3aMMUCHIBATH XOT OTBITA U ()OPMYITHUPOBATH BHIBOIHI,
BBITIOJIHATh MPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MacChl Tena,
00bEMa, CUJIBI W TEeMIIepaTypbl C HCIOJIb30BAHUEM aHAJIOTOBBIX H
uGpOBBIX TPUOOPOB, 3aMKUCHIBATH IMOKa3aHUA MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOU BEIUUMHBI
OT JPYro# ¢ UCIOIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTHU MYTH
PAaBHOMEPHO ABMKYIIETOCS TeJa OT BPEMEHHM JIBUKEHUS Te€ja, CHIIbI
TPEHUS CKOJIbKEHHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN
TE€J W HE3aBUCUMOCTU CHUJIbl TPEHHUS OT IUIOLAAU CONPUKOCHOBEHHUS
TeJl, CUJIbI YIPYTOCTH OT YUIMHEHUS MPY>KUHbI, BBITAIKUBAIOIIEH CHUIIbI
OT 00bEMa MOrpYXEHHOM YacTU Tejaa M OT IJIOTHOCTH >KHIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTM Te€Ja, OT TIJIYyOWHBI, Ha KOTOPYIO
NOTPYKEHO TEJO, YCIOBUM MIABAaHUA TEJI, YCIOBUN PaBHOBECHUS pblyara
1 OJIOKOB), y4aCTBOBaTh B IUIAHUPOBAHUU YYEOHOTO HCCJICIOBAHMUS,
coOuparh  YCTAaHOBKY U  BBINOJHATH  W3MEPEHUS,  CIEAyS
MpEeUIOKEHHOMY  TUlaHy, (DUKCUpPOBATH PE3yJbTaThl MOJYYEHHOMN
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BUJE MPEIJIOKEHHBIX TAOIHUI] U
rpaduKoB, AeNaTh BHIBOBI 10 pe3yIbTaTaM UCCIEAOBAHMUS;

MPOBOAUTH KOCBEHHBIE M3MEpEHUs] (PU3NYECKUX BEIUYUH (TJIOTHOCTh
BEIIIECTBA JKUJIKOCTH M TBEPJOrO Telia, CUJIa TPEHHS CKOJIbKEHHS,
NABJICHHE BO3/lyXa, BBITAIKUBAIONIAS CWJIA, JIEUCTBYyIOIIas Ha
MOTPYKEHHOE B KHUAKOCTH TENO, KOIPPHUIIMEHT MOJIE3HOTO ICHCTBUS
MPOCTBIX MEXAHU3MOB), CIEAys MNPEIIOKEHHON HHCTPYKIUU: TIPU
BBITIOJTHEHUW U3MEPEHUM COOMpATh IKCIIEPUMEHTAIBLHYIO YCTAHOBKY U
BBIYUCIISITh 3HAYECHNE NCKOMOM BEJTUYUHBI;

coOmo/aTh TMpaBuUjia TEXHUKKM OE30MacHOCTH Tpu  padbore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPUHIIMIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTR:
BECHI, TEPMOMETp, AUHAMOMETP, COOOIIAIOIIUECS COCYJbI, OapomeTp,
phIuar, MOJABMKHBINA U HETIOJBIKHBINA OJI0K, HAKJIOHHASI TNIOCKOCTH;



K

XapaKTepU30BaTh MPUHIUIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HA MX OmucaHus (B TOM YMHCIIE:
MOJAIINITHAKY, YCTPOMCTBO BOAOINPOBOJA, TUAPABIMYECKHI TmIpecc,
MaHOMETpP, BBICOTOMEp, NOPLIHEBOM HACOC, apEOMETP), HCHOJb3Ys
3HAHUST O CBOMCTBaX (U3MYECKUX SIBJICHUHA U HEOOXOAMMbIE
(du3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OpPUBOIUTH TpUMEphl  (HaXoAuTh HHOOPMALKMIO O MPUMEPaAX)
MPAKTUYECKOTO HCIONIb30BaHUs (PU3HMUECKUX 3HAHWM B MOBCEIHEBHOU
KU3HH ISl 00ecTieueHnusi 0€30IacCHOCTH TPU OOpAIeHUH C MPUOOopaMu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 30POBbsI U COOJIIOCHUS
HOPM 3KOJIOTUYECKOTO ITOBEJECHUS B OKPYIKAIOIIEH CpeaE;
OCYUIECTBJIATH OTOOpP HUCTOYHHMKOB HUHpopmanuu B HWHTEepHEeTEe B
COOTBETCTBMM C 33JaHHBIM [IOHMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIINUXCSA 3HAHUM M IYTEM CPABHEHUS pPA3JIMYHBIX HMCTOYHUKOB
BBIIECTIATh MH(POPMAIMIO, KOTOpasl SIBISIETCS MPOTUBOPEUYMBON WU
MOJKET ObITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHUN  HAy4HO--
MONYJISIPHYIO JIUTEpaTypy (PU3NYECKOro conepKaHHus, CIPAaBOYHBIC
MaTepuaibl, pecypcbl ceth  HTepHeTr, BiaaeTb INpUEMaMU
KOHCIIEKTUPOBAHUSl TEKCTa, MpeoOpa3oBaHusl MH(GOpMALUU U3 OJHON
3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE KpAaTKHE MUCHbMEHHBIE M YCTHBIE COOOIIEHUs
Ha OCHOBE 2—3 MCTOYHUKOB MH(POPMALIMH (PU3HUUECKOTO COIepKaHUs, B
TOM 4YHCJ€ MyOJMYHO JeNaTh KpaTKUe COOOIIeHHS O pe3yJbTaTax
OPOEKTOB WM Yy4eOHBIX HCCIEIOBaHUM, NpU 3TOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYECHHbIM TMOHATHMHBIA amnmapar Kypca (uU3uKw,
COMNPOBOXK/IATh BHICTYIUICHHE MPE3CHTALIMEH;

IpU BBIMOJIHEHUH YYEOHBIX IMPOEKTOB M UCCIEJOBAaHUM pacrpenessiTh
00513aHHOCTH B TPYIIE B COOTBETCTBHU C MOCTABJICHHBIMH 33Ja4aMH,
CIIEIUTHh 3a BBINOJHEHUWEM IUIaHA JCHCTBUM, AJEKBAaTHO OLEHUBATH
COOCTBEHHBI BKJaJ B  JIEITEIbHOCTh TPYNIbI, BBICTpAaUBaTh
KOMMYHUKATHBHOE B3aUMOJCICTBUE, YUUTHIBAsI MHEHUE OKPY>KAIOIIHX.
KOHIly oOyueHuss B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMECHHUIA:

UCIIOJIB30BaTh IIOHATHA: Macca M pasMepbl MOJIEKYJ, TEIUIOBOE
IBW)KEHUE aTOMOB W MOJIEKYJ, arperatHbleé COCTOSIHHUSI BEILECTBA,
KPUCTANIMYECKHE U aMOP(HBIE TeJa, HACHIIEHHBIM U HEHACHIILIEHHBIN
Iap, BJIAXHOCTb BO3JyXa, TeMIEpaTypa, BHYTPEHHSSA DHEPIUs,



TEIJIOBOM  JIBUTATENb,  AJIEMEHTapHbIA  DJIEKTPUYECKUH  3apsj,
ANEKTPUYECKOE TI0Jie, MPOBOJHUKU U JIUAJICKTPUKU, TOCTOSHHBIN
ANEKTPUYECKUI TOK, MATHUTHOE TIOJIE;

pasnuyaTh SBJICHUA (TEIUIOBOE PACIIUPEHUE U CKaThe, TEIIonepeaaya,
TEIJIOBOE€  PaBHOBECHE, CMauMBaHUE, KaNWUIAPHbIE  SBJICHUS,
UCIapeHue, KOH/JICHC AU, IUTaBJICHHE, KpUCTaIA3aIMs
(oTBepaeBaHUE), KHUIIEHUE, TeIonepeaaya  (TEIIONPOBOJAHOCTD,
KOHBEKIUS, U3TyYEHUE), dJIEKTPU3ALMS TEJ, B3aUMOJACICTBUE 3aps0B,
JNEUCTBUS AIEKTPUYECKOTO TOKa, KOPOTKO€ 3aMbIKaHUE,
B3aUMOJIEMCTBUE MarHUTOB, JEHCTBIE MATHUTHOIO IOJI HAa TPOBOAHUK
C TOKOM, OJJEKTPOMarHuTHas MHIYKOUS) IO OINHUCAaHUIO HX
XapaKTepHBIX CBOWCTB W HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX
JaHHOE (PU3UYECKOE SIBJICHUE;

pacrno3HaBaTh IMPOSBIECHUE W3YYCHHBIX (PU3UUECKUX SBJICHUH B
OKpY’KaIoIlleM MHpE, B TOM 4YHciie (PU3MUECKHUE SIBICHUS B MPUPOJIE:
MNOBEPXHOCTHOE HATSHKEHME W KalWUIAPHBIE SIBJICHUS B MPHUPOJE,
KpUcTaulbl B mIpupoje, uziaydeHue CoiiHIA, 3amep3aHue BOJOEMOB,
MOpCKHE Opu3bl, o0Opa3oBaHHE pOCHI, TyMmaHa, UWHEs, CHera,
AIIEKTPUYECKUE SIBJICHUS B aTrMmocdepe, HIEKTPUUYECTBO IKUBBIX
OpraHM3MOB, MarHMUTHOE Tojie 3eMiM, Jpeild MoIarcoB, poJb
MarHuTHOTO TOJIA JJIsl KU3HU Ha 3emJle, MOJSPHOE CUSHUE, IPU 3TOM
MEPEBOAUTh  MPAKTUYECKYI0  3a7ayy B  y4eOHyI,  BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PUINYECKUX SBICHUN;
OMUCHIBATh HW3YYECHHbIE CBOHCTBA Tel M (U3HUECKUE SIBICHUSA,
UCTIONBb3ysl  (U3NYECKUE BEIMYMHBI  (TeMIeparypa, BHYTpPEHHSS
SHEPrus, KOJIMYECTBO TEIUIOTHI, yJAeNbHas TEIJIOEMKOCTh BEIIECTBA,
yJelibHAsl TEIJIOTa IUIABJICHMS, yJAeJbHAas TEeIuloTa NmapooOpa3oBaHMS,
yleiabHas TEeIUIOTa CropaHus TOIUIMBA, KOA((UIMEHT MOJIEe3HOro
JCHCTBUS TEIJIOBOM MAIllMHBI, OTHOCUTENIbHAs BJIAXXHOCTh BO3/1yXa,
AIIEKTPUYECKUI 3apsii, cuja TOKa, DJJIEKTPUUYECKOE HampsKeHHe,
CONPOTHUBJICHUE TPOBOJHUKA, YACIBHOE COMPOTUBIECHUE BEIIECTBA,
paboTa ¥ MOIIHOCTb JIEKTPUUYECKOTO TOKA), MPU ONMHUCAHUH TIPABUIHHO
TPAaKTOBATh (PU3UUECKHUI CMBICI UCTIOJIb3YEMbIX BEJTMUMH, 0003HAUCHHUS
U €IMHUIBI PU3NYECKUX BEIMYUH, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOIINE
JaHHYI0 (U3MUECKYI0 BEJIMYMHY C APYTMMH BEJIMYWHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEH (DPU3NISCKUX BEITUIHH;
XapaKTepHU30BaTh CBOWCTBA Tell, (PU3WYECKHE SIBIECHUS U TPOLECCHI,
UCIIONIb3YSl  OCHOBHBIE  TOJIOKEHHUS  MOJIEKYJISIPHO--KHHETUYECKOM



TEOpUU CTPOEHUS BEIIECTBA, MPHUHIUI CYNEPHO3UIMU Toye (Ha
KaueCTBEHHOM YpOBHE), 3aKOH COXpaHEHHus 3apsna, 3akoH Owma s
y4JacTka 1enu, 3akoH /[xoyns—JIeHna, 3akoH COXpaHEHUsI SHEPTUHU, ITPU
3TOM JaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHAa M 3aIllMCHIBATh €ro
MaTeMaTU4YECKOE BBIPAKEHNUE;

OOBACHATH (PU3NYECKUE TPOIIECCHl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE  CUTyalluidl  MPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJIATh TPUYUHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTHh OOBICHEHHE U3 1—
2 JIOTMYECKHMX IIaroB C ONOpod Ha |-2 U3y4eHHBIX CBOWCTBA
(¢uznyeckux ABJICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pemiath pacy€THbIC 3aJa4d B 2—3 JACUCTBHUSA, MCIOJIB3Ys 3aKOHBI U
dbopmyIibl, cBsi3bIBarolne (PU3UYECKUE BEJIIMUMHBI: HA OCHOBE aHau3a
YCIIOBHSI 33Jlayyl 3alHUChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJOCTATOK
JAHHBIX JJIs PEIIeHMs] 3aJladd, BbIOMpATh 3aKOHBI U (POpPMYIIBI,
HEOOXOAUMBbIE AJis €€ pelleHMs], NMPOBOAUTH Pacdy€Tbl U CpPaBHUBATH
NOJyYEHHOE 3HAY€HUE (PU3NYECKOW BEIUYMHBI C H3BECTHBIMHU
JAHHBIMU;

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PpEIIUTh NpPH I[OMOIIH
(u3NYECKUX METOOB, UCIOJIb3Ysl ONUCAHHE MCCIEI0BaHUs, BbIICIATD
OPOBEPSEMOE MPEIAIOJIOKEHUE, OLICHUBATh IPABWIBHOCTh IOPSIKa
MIPOBE/ICHMSI KCCIIEIOBAHUS, J€JIaTh BHIBOIBI,

MPOBOJUTH OMNBITBI O HAOMIOACHUIO (PU3MYECKUX SBICHUN WU
(u3MUEeCKMX CBOMCTB TeN (KamWUIAPHBIE SIBICHUS, 3aBUCUMOCTH
JaBJICHUs BO3/yXa OT €ro o0béMa, TeMneparypbl, CKOPOCTH Mpoliecca
OCTBIBAHMSI M HArpeBaHWs IpPU M3JIYyYEHWH OT LBETA W3Iy4arollen
(mornomaroniei) MOBEPXHOCTH, CKOPOCTb HUCHApPEHUs BOJABI OT
TEMIIEpaTypbl KUAKOCTH M TUION[aJAH €€ MOBEPXHOCTH, SJIEKTPU3ALIMS
TE€JI W B3aUMOJCUCTBUE DBJIEKTPUUYECKUX 3apsiOB, B3aUMOJICHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3yaJIN3allUsl MAarHUTHBIX TOJIEH MOCTOSHHBIX
MarHuTOB, JACHCTBUS MArHUTHOTO IIOJS HA IPOBOJHHMK C TOKOM,
CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATENSI TOCTOSHHOTO
TOKa): (OpMYJIUPOBATH MPOBEPSIEMbIC MPEANOJIOXKEHUI, COOUpPaTh
YCTaHOBKY U3 NPEJI0AKEHHOIO0 000pYyIOBaHUS, ONMUCHIBATh XOJ OIbITa
1 (HOpMyYITUPOBAThH BHIBOJIBI;

BBIMIOJIHATh ~ MPSIMbIE  HU3MEPEHHUs] TEeMMepaTypbl, OTHOCUTEIbHOU
BJIQXXHOCTU BO3/lyXa, CHJIbl TOKa, HAMpPSHKEHUS C HCIOJIb30BAHUEM
aHAJIOrOBBIX MPUOOPOB U JAATUYMKOB (PU3NYECKUX BEJIMYMH, CPABHUBATH



pe3yabTaThl  M3MEpPEeHMM ¢  y4€ToM  3aJaHHON  aOCONIOTHOMU
NOTPEIIHOCTH;

MPOBOANTH UCCIIEOBAHNE 3aBUCUMOCTU OJHOU (PU3NYECKON BEIUYUHBI
OT JpYrol € HCIOJIb30BAHHEM IMPSAMBIX H3MEPEHUN (3aBUCHUMOCTH
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JJIMHBI, IUIOIIAAN MOIEPEYHOrO
CEUYEHHUs U YJIEJIbHOTO COINPOTHUBIICHHS BEIIECTBA NMPOBOJHUKA, CHIIBI
TOKa, MIYIIEr0 4Yepe3 MPOBOJHUK, OT HAINpPSDKEHUS Ha IMPOBOJHUKE,
HCCJIEIOBAHUE TMOCIEAOBATEIBHOIO W MAapaJUIEIbHOIO COEIMHEHUN
MPOBOJHMKOB): IJIAHUPOBATh HCCIIEOBaHMUE, COOMpAaTh YCTAaHOBKY U
BBIMOJIHATh U3MEPEHUS, ClIeys MPEAIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBHCHUMOCTH B BUJE TaOJIUL M TIpaduKoB,
JIeNaTh BBIBOJIbI 110 PE3YJIbTATAM UCCIIEOBAHUS;

MIPOBOJIUTHh KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEIWYUH (yIeabHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTHBICHHE NPOBOJHMKA, paboTa u
MOIIIHOCTb AJIEKTPUYECKOTO TOKA): IJIAHUPOBATh U3MEPEHHUS, COOMPAThH
DKCIIEPUMEHTAJIBHYI0 YCTAHOBKY, CIEAYs MPEIJI0KEHHON UHCTPYKLIHH,
Y BBIYHCIIATH 3HAYEHHUE BEJINYUHBI,

coONoaTh MpaBUjia TEXHUKM O€30MacHOCTHM Mpu  padore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

XapaKTEepU30BaTh TMPHUHIUIIBI JCHCTBUS H3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX ONUCAHUS (B TOM YHCIE:
CUCTEMa OTOIICHUS IOMOB, TUTPOMETP, MapoBasi TypOMHa, aMIIEpMETP,
BOJIBTMETP, CUETUUK BJIEKTPUUYECKON IHEPTUU, FNEKTPOOCBETUTEIbHBIC
puoOoPHI, HarpeBaTeibHbIC AIIEKTPOIIPUOOPHI (mpuMepsl),
ANEKTPUYECKUE NPEIOXPAHUTENH, IIEKTPOMATHUT, JJIEKTPOABUIATEIID
MIOCTOSIHHOTO TOKa), MCHOJb3ysl 3HAHUS O CBOMCTBAaX (PU3MUYECKHUX
SABJICHUN U HEOOXOAUMbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M W3MEPUTEIIbHBIE
npuoOpel O CXeMaM W CXEMAaTUYHBIM PHUCYHKaM (SKUJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOI, PEOCTAT), COCTABISATh CXEMbl JIEKTPUUYECKHUX
Hened ¢ MOCHeNOBATENbHBIM M MapajluieJbHBIM — COEIUHEHUEM
AJIEMEHTOB,  pa3juyas  YCJIOBHbIE  OOO3HAUEHHUS  DJIEMEHTOB
AJIEKTPUUYECKUX LETIEH;

OPUBOAUTH MpUMEpPhl  (HaXOAUTh UWHGOPMAIMI0O O MpuUMepax)
IPAKTUYECKOTO MCHOJIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU JJ11 oOecriedeHrs 0€30MacHOCTH MpU oOpallieHuu ¢ IpuoopaMu
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U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUSI 3/I0POBbSI U COOMIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJCHUS B OKPY>KaIOILEH Cpesie;
OCYIIECTBISATh MOUCK HHPOpMau (U3NYECKOTO COAEPKAHUA B
HNHTepHeTe, HA OCHOBE HMMEIOIIMXCS 3HAHUM M IYyTEM CPaBHEHUS
JIOTIOJTHUTEJIbHBIX HMCTOYHUKOB BBIJCIATh HH(POpPMAIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON MUITM MOKET OBITh HEJTOCTOBEPHOM;
UCIIOJIb30BaTh MPHU  BBINOJHEHWM Y4YEOHBIX 33JaHUM  HAy4YHO-
-TIONYJISIPHYIO JIUTEPATypy (U3MYECKOTO COACpKAHMS, CIPABOYHBIC
Marepuanbl, pecypcbl ceth  VHTepHET, BIaeTh NpPUEMAMH
KOHCIIEKTUPOBAHUSl TEKCTa, mpeoOpa3zoBaHusl MH(GOpMALUU U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO;

CO371aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUS,
0000mass MHPOPMAIUI0O M3 HECKOJBKUX HCTOYHUKOB (HPHU3UYECKOTO
COJEpKaHus, B TOM YHCIE IYyOJUYHO MPEACTABIATh PE3YIbTATHI
OPOECKTHOW WM  HCCIENOBATEIbCKON JEATEIBHOCTH, IIPU 3TOM
rPaMOTHO UCIIOJb30BaTh H3YUYECHHBIM MOHATUIHBIN ammapar Kypca
(pU3HKHU, COMPOBOXK/IaTh BBHICTYIJICHUE MTPE3CHTALINEH;

IIpU BBINOJHEHUU Y4YEOHBIX NPOEKTOB M HCCIEAOBAHUN (PU3MUYECKHX
IPOLECCOB paclpeiessiTh OO0S3aHHOCTH B IPYINIE B COOTBETCTBUU C
[IOCTABJICHHBIMHU 337ja4aMHU, CJICINUTDH 32 BBIIIOJIHEHUEM IlJIaHa JEHCTBUN
U KOPPEKTUPOBATh €r0, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIM BKJIAJl B
JEeSATEIbHOCTD TpynIbl, BBICTPAUBATh KOMMYHUKATHBHOE
B3aUMO/ICHCTBHE, MPOSBIISASA TOTOBHOCTh pa3peliaTb KOH(IUKTHI.

KOHIly oOyueHus B 9 KJjacce MpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

WCIIOJIb30BaTh MOHATHUA: CHUCTEMA OTCUYETA, MATEPUAIBHAS TOYKA,
TPAEKTOPUS, OTHOCHUTEIIBHOCTD MEXaHUYECKOTO JIBUKECHUS,
nedopmanus (yrnpyras, IiIacTUYecKas), TPEHUE, IIEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, HEBECOMOCTh M TEPErpy3KH, IEHTP THKECTH, aOCOIIOTHO
TBEPAOE TEJIO, LEHTP THHKECTA TBEPAOIO Tejla, pPABHOBECHUE,
MEXaHU4YeCKue KoJjieOaHUsl M BOJIHBI, 3BYK, UH(Pa3BYK U YJIbTPa3BYK,
AJICKTPOMArHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JAJTbHO30PKOCTh,  CHEKTPHl  HCIYCKaHUS U
MOTJIONIEeHUs, anbda-, 0eTa- U ramMMa-u3IydeHUs, U30TOMbI, sAepHas
DHEPIETHUKA,

pasziuyath SBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUYKEHHUE, CBOOOHOE
MajgeHue  TEJ, PAaBHOMEPHOE  JBWXEHUE  TI0  OKPYXKHOCTH,



B3aMMOJICUCTBHE  TEJ, PEAaKTUBHOE [BIDKEHHE, KoJieOaTeIbHOE
JBKEHUE (3aTyXarollue W BbIHY)KJIECHHbIE KoJieOaHus), pPEe30HaHC,
BOJJHOBO€  JBWIKEHHME,  OTpaXEHUE  3BYyKa,  MPSIMOJIMHEHHOE
pacupoCTpaHEHUE, OTPAXKEHUE U NPEJIOMIIEHHE CBETa, IOJHOE
BHYTPEHHEE OTPaKEHUE CBETA, pa3jiokeHHe OeNoro cBeTa B CHEKTP U
CJIOKEHUE CHEKTPaJbHBIX IIBETOB, AMCIEPCHUS] CBETA, E€CTECTBEHHAas
PaaMOaKTUBHOCTh, BOSHUKHOBEHUE JTMHEWUYATOrO CIEKTpa U3Iy4CHUs)
[0 OMNKHCAHUIO HX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JTEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SIBICHUC;

pacmo3HaBaTh MPOSBJICHUE M3YYCHHBIX (U3MUECKUX SBJICHUA B
OKpYy’XaroleM MHUpe (B TOM uuciie (puandeckue sIBICHHUS B MPHUPOJIE:
NPUIUBBl W OTJUBBIL, JBIWKEHHE TUIaHET COJHEYHOM CHUCTEMBI,
PEaKTUBHOE JBIKCHHE JKUBBIX OPTraHU3MOB, BOCIPUITHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMHUYECKUE BOJIHBI, I[yHaMH, 3XO,
I[BETA TEJ, ONTUYECKUE SIBJICHUSI B NIPUPOE, OMOJIOTHYECKOE JEHCTBUE
BUJIUMOTO,  YJIbTPA(HUOIETOBOTO U PEHTTEHOBCKOIO  H3IIyUYEHHUH,
€CTECTBEHHBI  paauOaKTUBHbIK  (OH,  KOCMHUYECKHE  JIy4H,
paaMoOaKTUBHOE M3Iy4YCHUE MPUPOJHBIX MHUHEPAIOB, JEHCTBUE
PAaIVOAKTUBHBIX HW3JIYYEHUW Ha OpPraHu3M YEJIOBEKa), MpPU HTOM
NEPeBOIUTh  TNPAKTUYECKYI0  3a7ady B  y4eOHyIO,  BBIIEIATH
CYIIIECTBEHHbIC CBOMCTBA (MIpU3HAKU) (PU3NUECKUX SIBJICHUIA;
OMUCBHIBATh HW3YYCHHBIC CBOWCTBA Tel W (U3WYECKUE SIBJICHUS,
WCTIONB3YS (PU3MYECKUE BEIMYUHBI (CPEAHSIE U MTHOBEHHAs CKOPOCTh
TeJa P HEPABHOMEPHOM JIBUKEHUU, YCKOPEHHUE, IEPEMEIICHUE, TYTh,
yIJI0Basi CKOPOCTb, CHUJIa TPEHHWs, CUJIa YIPYTOCTH, CHJIA TSIKECTH,
YCKOpPEHHE CBOOOJHOTO MaJ€HUs, BEC Teja, UMIYJbC TEIa, UMITYJIbC
CUJIbI, MEXaHW4YeCcKass padoTa W MOIIHOCTh, MOTEHI[MAJIbHAS SHEPTUS
Tena, NOJHITOrO HaJ MOBEPXHOCTHIO 3€MIIM, MOTECHLIHAIbHAS YHEPTHS
CKATOM TPYKUHBbI, KUHETUYECKAs SHEpPrus, IOJHAs MeXaHu4yecKas
SHEPTUs, MEPHOJ W YacToTa KoyieOaHWW, NJIMHA BOJIHBI, TPOMKOCTH
3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKAa3aTellb MPEIOMIICHUS
cpenbl), MPU ONMHCAHUU MPABUIBLHO TPAKTOBATh (PUIMUECKUNA CMBICI
WCIIOJIb3YeMbIX BEJIMYHMH, OOO3HAYECHMS] W EIUHUIBI (PU3HUECKHUX
BEJIMYMH, HAXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMU, CTPOUTH TpadUKd HU3YUEHHBIX
3aBUCUMOCTEH (PM3UUECKUX BEIIMYUH;

XapaKTepru30BaTh CBOMCTBA Tei, (U3WUYECKUE SIBJICHUS W MPOIECCHI,
WCTIONB3Ys 3aKOH COXPAHEHUSI SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS,



OPUHIMI CYNEPIO3UIMN CUJI, TMPUHIUI OTHOcHUTeNbHOCTH [ anuies,
3aK0Hbl HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKECHUS U
MIPEJIOMJIEHUSI CBETA, 3aKOHBl COXPAaHEHHs 3apsS0BOr0O M MAacCOBOIO
guCeNl TMpU SACPHBIX pEaKIusx, NP JTOM J1aBaTh CIIOBECHYIO
GOopMyIMpPOBKY 3aKOHa M  3alMCBIBATh €r0  MaTeMaTH4ecKoe
BBIPAKEHUE;

OOBSACHATH (PU3NYECKHUE TPOIECCHl M CBOWMCTBA TEN, B TOM YHCJIC U B
KOHTEKCTE  CHUTyalluli  MPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBIIATH MPUINHHO--CJICJCTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3 2—
3 JIOTMYECKUX IIIaroB C Omopol Ha 2-3 U3YyYEHHBIX CBOMCTBA
bu3nuecKux SBICHUM, PU3NYECKUX 3aKOHOB MJTU 3aKOHOMEPHOCTEH;
pemarh pacu€THhIC 3a7add (OMHUpAOIIMEecs Ha CHCTeMy H3 2-3
YpaBHEHWH), UCIOJNB3ys] 3aKOHBI H  (OPMYJBI, CBS3BIBAIOIIHC
¢u3nueckrue BEIMYMHBI: HAa OCHOBE aHallu3a YCIOBHS —3a/lauu
3aMUChIBaTh KPAaTKOE YCIOBHE, BBISIBISATH HEJOCTAIONIME WM
U30BITOYHBIC JaHHBIC, BHIOUPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC
JUTSL pEIICHHS, IMPOBOIUTH PACUETHI W OIICHWBATh PEATUCTHYHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3MICCKON BEIIMINHBI,

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEHIUTh MpPHU MOMOIIU
(bu3HUECKX METOJIOB, UCIOJIb3YsI ONMKMCAHKUE MCCIIEIOBAHNUS, BBIICISAThH
MPOBEPSIEMOE TIPEIITOIOKEHUE, OICHUBATh TPABWIBHOCTD TIOPSIKA
MIPOBEICHMS WCCIICIOBAHUSA, JCNaTh BBIBOJBI, HMHTEPIPETHPOBATH
pe3ynbTaThl HAOIOACHUHN M OIBITOB;

IPOBOJUTH ONBITHl MO0 HAOMIOACHUIO (PU3UYECKUX SIBJICHUN WU
(bu3HUecKX CBOMCTB Tel (M3ydeHHEe BTOPOTO 3aKoHa HeloTOHA, 3aKoHa
COXpaHEHUs dHEPTHH, 3aBUCHUMOCTh TIEpHoja KOJeOaHU MPYKUHHOTO
MasTHHKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYJIbl MaJIbIX KoJieOaHUM, NPSIMOJUHEHHOE paclpoCTpaHEHUE
CBETa, pas3jokeHHe Oeroro cBeTa B CIEKTp, H3Y4YEHUE CBOMWCTB
M300paKeHHsI B TUTOCKOM 3€pKajie M CBOMCTB M300paKeHUs MpeaMeTa B
cobuparoniei JTuH3e, HaOMIICHUE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB
U3TY4YeHHS): CaMOCTOATEIBHO COOMpaTh YCTAHOBKY U3 W30BITOYHOTO
Habopa 000pyIOBaHHWS, OMUCHIBATHL XOJ OIbBITA M €r0 Pe3yJbTaThl,
(bopMyIHpOBaTH BHIBOIBI;

NPOBOJUTh TPU HEOOXOJWMOCTH CEPUI0O TPSMBIX H3MEPCHHIA,
ompenenssi cpeaHee 3HauYeHHe H3MepsieMOl Benu4yuHbl ((POKyCHOE
paccTtosiHie coOuparolel JUH3bI), O0OCHOBBIBATH BBIOOP crocoba
u3MepeHust (M3MEPUTEITLHOTO MTPUOopa);



IPOBOJNUTH HCCIIEJOBAHUE 3aBUCHMOCTEM (PU3MUECKUX BEJIMYUH C
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUM (3aBUCHMOCTb IyTH OT BPEMEHU
IIPU PAaBHOYCKOPEHHOM JBMXEHUM 0€3 HAauaJbHON CKOPOCTH, MEPUOA
KOJIEOaHUI1 MaTeMaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yIiia OTPa)XX€HUs CBETa OT YyIJia NAJCHMs U YIJla IPeJOMJICHUS OT yria
NajeHus): IUIAaHUPOBAaTh MCCIEAOBAHUE, CAMOCTOSITEIBHO COOMpaTh
YCTaHOBKY, (DUKCHpPOBaTh pEe3yJibTaThl MOJYyYEHHOW 3aBUCHMOCTU
¢u3nYeCKuX BETUYHMH B BHJE TaOIUI] U TPpaUKOB, I€IaTh BBIBOJBI 110
pe3ynbTaTam HCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHbBIE HU3MEPEHMsI (U3NYECKUX BEIMYUH (CpemHss
CKOPOCTb M YCKOpPEHME Tela NpH PAaBHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHUE CBOOOAHOTO MAJIEHUS, KECTKOCTh MPYKUHBI, KOADPUIIMEHT
TPEHUsl CKOJIbKEHUS, MEXaHWYeckasg padoTa M MOIIHOCTh, YAaCTOTA U
nepuos KojeOaHWi MaTeMaTH4eCKOro U MPYXKHUHHOTO MasTHUKOB,
ONTHUYECKass Ccuia coOuparolell JHMH3bL, paJuOaKTUBHBIN (OH):
IUTAaHUPOBATh U3MEPEHMSI, COOUPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIIIOJIHATh ~ M3MEPEHUs, ClIeAysl MPEIJIOKEHHOM  MHCTPYKIIHH,
BBIYMCIIATh 3HAYEHUE BEJIMYMHBI M aAHAJIM3UPOBATh IOJTYUYEHHBIE
PE3yNbTATHI C YYETOM 33JaHHOU IMOIPEIIHOCTH U3MEPEHUM;

coOno/laTh TMpaBUjia TEXHUKKM O€30MacHOCTH Mpu  padbore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

paznuyaTh OCHOBHBIE TPU3HAKK H3YUYEHHBIX (PU3NYECKUX MOJEIICH:
MarepuanbHas TOYKa, a0COJIFOTHO TBEPJIOE TEJO, TOYEHYHBIH MCTOUHUK
CBETa, Jy4y, TOHKas JIMH3a, [JaHETapHas MOJeNb aToMa, HYKJIOHHas
MOJIEJIb AaTOMHOTIO SI/1pa;

XapaKTepHU30BaTh MPUHUUIIBI JEUCTBUS HW3YUYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM Ha WX ONUCAHUS (B TOM YHCIE:
CIUIOMETp, JATUYMKHU IIOJOXKEHUS, PACCTOSIHUS U YCKOPEHHs, paKeTa,
9XO0JIOT, OYKH, NEepUcKol, ¢GoToannapar, ONTUYECKUE CBETOBOBI,
CHEKTPOCKOIN, JO03UMETpP, Kamepa BuibcoHa), MCHOJB3ysd 3HAaHUA O
CBOMCTBaX (DU3UYECKUX SBJICHUM U HEOO0Xoaumble (U3UYECKUE

3aKOHOMEPHOCTH;
HCHOJIb30BaTh CXEMbl M  CXEMATUYHBIE PHUCYHKH HM3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, VU3MEPUTENBHBIX puoOpOB 151

TEXHOJIOTUYECKUX TMPOILIECCOB MPHU PEIICHUH Y4EOHO--TIPAKTUYECKUX
3a/1ay, ONTHYECKUE CXEMBbI JIJISl MIOCTPOCHUSI M300paKEHU B TIOCKOM
3epKaJie u coOMparole JMH3E;



OPUBOJAUTH MpUMEpPHl  (HaXOAUTh UWHOOPMAIMI0O O MpuUMepax)
PAKTUYECKOTO MCMHOJIB30BaHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HH ISl 00ecTieueHnusi 0€30IacCHOCTH TPU OOpAIeHUH C MPUOOopaMu
1 TEXHUYECKUMH yCTPONCTBAMU, COXPAHECHHS 3I0POBBS U COOJIOCHUS
HOPM 3KOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOLIEH CPELE;
OCYUIIECTBJIATh MOUCK HHPOpMalMK (U3UYECKOTO COACpKaHUS B
WNuTepHeTe, caMOCTOSTENBHO (OPMYIHPYST TOWCKOBBIA  3aImmpoc,
HaXOAUTh  MyTH  ONPEACJICHUS  JOCTOBEPHOCTH  MOJYYEHHOMH
nH(OpMAIIMM HAa OCHOBE HMEIONIUXCS 3HAHWUN W JIOMOJHUTEIHHBIX
MCTOYHUKOB;

UCIIOJIb30BaTh TMPU  BBIMIOJIHEHUM YYEOHBIX 3aJaHUil  HAy4YHO--
MONMYJISIPHYIO JINTEPATYPy (PU3UYECKOrO COJEpKaHUsA, CIPABOYHBIE
Marepuasibl, pecypchl cetu  HMHTepHeT, BiageTh NpUEMaMH
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIC TMCHMEHHBIC U YCTHBIE COOOIIICHUSI HA OCHOBE
MH(pOpMAaIIUU U3 HECKOJIbKUX MCTOYHUKOB (DU3UUECKOTO COJIECpIKaHMUS,
MyOJIMYHO MIPECTaBISATh pe3yabTaThl MPOCKTHOM W
UCCIIE0BATENBCKON IESITEIbHOCTH, IPU 3TOM IPaMOTHO HCIOJIb30BATh
M3YYCHHBIM TOHSATHUHBIA anmapar H3ydyaeMoro pasjeia (U3UKU U
CONPOBOXK/JIaTh BBICTYIUUICHHWE TpPE3CHTaIueld ¢ y4€ToM OCOOEHHOCTEH
ayIUTOPUU CBEPCTHUKOB.



8 KVIACC

HaumMmenoBanue KoanuecTBO 4acoB

Ne JuaexkTpoHHbIe (HU(pPOBbHIE)
pa3zie/ioB H TeM KoHTpoJibHbIC IIpakTuyeckue

n/n Bcero o0pa3oBaTe/ibHbIE pecypchbl
MpOorpamMmsbl padoThI padoThI

Pa3gea 1. TemioBble ABJIeHUA

11 CrtpoeHue u cBOWCTBa 7 bubnuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terroere npoueccy! 21 1 S https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28

Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS

DIIeKTpUUYECKHE
3apsiibl. 3apsHKEHHBIE bubnuoteka [JOK
2.1 7 1
TeJla U UX https://m.edsoo.ru/7f4181ce
B3aMMOJICHICTBHE
ITocTostHHBIH bu6mmoreka [JOK
2.2 . 20 1 7
ANEKTPUYECKUNA TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHDIC ABICHILT 6 > https://m.edsoo.ru/7f4181ce
94 DneKTpoMarHuTHas 4 bubnmnoreka [JOK
' WHIYKIMS https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37

PesepBHOE Bpems 3
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OBIIEE KOJIMYECTBO

YACOB 10 [TIPOTPAMME 68 3 14.5



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Gusuka, 8 knacc/ [epoimkun A.B., O61iecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO « [PODAY; AxunonepHoe o61ecTBo «3naTenscTBo

«HpOCBCHICHI/Ie»

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru/



