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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO 0O01Iero oOpa3oBaHUs
COCTaBJICHA HAa OCHOBE IOJOXKEHUN M TpeOOBaHMH K pe3yibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOW HPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuéroM (enepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yaeoHoro npeamera «Dusmkay.

Copepxanue mnporpamMMmbl 1o (PUM3UKE HANpaBIeHO Ha (OPMHUPOBAHME
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYYalOIIMXCS W OPraHu3aldi0 H3Yy4eHUs
¢u3nKn Ha ACSITETHLHOCTHOW OCHOBE. B mporpamme mo (u3uKe yIUTBHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanmmzanuu TpedboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM M METANPEeIMETHBIM pe3yiibTaTaM O00y4YeHUsl, a TAKXKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYUYHBIX Y4YEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHms.

[Iporpamma 1o gu3Mke ycTaHaBIUBAET paclpeesieHne yueOHOro Marepuana
mo rojgam oOyueHus (MO KJaccam), MpejjiaracT MPUMEPHYIO MOCIeI0BaTEIbHOCTb
U3Y4YCHHUS] T€M, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHUS MPEAMETHOTO COACpKAHUS U
y4€Te BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIuXCsl.

[Iporpamma mo @usuke pa3paboTaHa C ILEIbIO OKa3aHUS METOJMYECKOU
MIOMOIIIM YYUTEINIO B CO3JaHUH paboveil mporpaMmMbl IO y4€OHOMY MPEAMETY.

®du3zrka ABIAETCA CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
PEIMETOB, TOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE ITPOLIECCOB U SBJICHUIA,
U3Yy4aeMbIX XUMUEH, OMOoJIoruel, acTpoHOMuUeH u ¢puzndeckoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHpA, MPEAOCTABISIET HauOoJee SICHbIE
00pa3ibl MPUMEHEHHs] HAYYHOI'0 METO/a MO3HaHHUA, TO €CTh Croco0a MoIydeHHs
JIOCTOBEPHBIX 3HAHUU O MUDE.

OpnHa W3 TIIAaBHBIX 3a/ad (PU3NYECKOTO OOpa3oBaHMsI B CTPYKType 0OIIero
o0pa3oBaHUsl COCTOMT B (DOPMUPOBAHMM E€CTECTBEHHOHAYYHOW TPaMOTHOCTH U
UHTEpEeca K HayKe Y 00 y4aroImmnXcs.

W3yuenne ¢usmku Ha 0a30BOM ypOBHE MpEIIOJaraeT OBJaJCHUE
CIEIYIONIMMU KOMIETEHTHOCTAMH, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e HAay4YHO OOBSACHSTH SIBJICHUS;

e OILICHUBATh U NOHUMATh OCOOEHHOCTH HAYYHOI' O UCCIIC0BAHUS;

e UHTEPIPETUPOBATH  JaHHbIE W  HCIONb30BaTh  HAy4dHBIC
JI0Ka3aTeNIbCTBA JJIsl TIOJyYEHUS BBIBOJOB.

lenu wusydeHus QuU3UKK Ha ypOBHE OCHOBHOI'O 00I1Iero oOpa3oBaHUs
ompeneieHsl B Konuenmuu mnpenoaaBaHus ydyeOHoro mnpenmera «@Dusuka» B
oOpa3oBaTelbHBIX oOpranuzanusax Poccuiickoit dDenepanuu, pearn3yromux



OCHOBHBIE  001I€00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPXKIAEHHOW peEIICHUEM
Komnernn MunucrepctBa npoceiienus Poccuiickoit denepanuu (mpoTokos oT 3
nexadps 2019 r. Ne [IK4BH).

Hesun uzyyeHus pusuku:

NpUOOPETEHHE WHTEpeca W CTPEMJICHHS OOYyJaromuxcs K HaydHOMY
U3YYCHUIO TMPHUPOJBI, Pa3BUTUE WX HWHTEJUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

pa3BUTHE TPEICTABIICHUNA O HAYYHOM METOJIE MMO3HAHUSA B (DOPMHUPOBAHUE
MCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBJICHUSIM;
(dhopMHUpOBaHNE HAYTHOTO MUPOBO33PEHUS KaK pe3y/IbTaTa U3y4eHUsI OCHOB
CTpOCHHS MaTepUH U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TIPEACTABICHUNW O POIM (U3UKU ISl PA3BUTHS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKH W TEXHOJIOTHIA;

pa3BUTHE  TIPEACTABICHWM O  BO3MOXHBIX  cdepax  Oymymiei
npodeCCHOHATBHON JCSTEIHOCTH, CBI3aHHOU ¢ (DM3HMKOM, MOJATOTOBKA K
JTanbHEHIIIeMy OO YICHHIO B ’TOM HAIPaBIICHUU.

JlocTKeHHME 3THX IeJield MporpaMMbl MO0 (U3MKE Ha YPOBHE OCHOBHOT'O
o01rero o0OpazoBaHusi 00OECIICUUBACTCS PEIICHUEM CIICAYIONUX 3a1a4:

NpUOOpPEeTeHHEe 3HAHWW O JHUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHWYECKUX, TEIUIOBBIX, JJIGKTPUYCCKMX, MAarHUTHBIX W KBAaHTOBBIX
SIBJICHUSX;

NpUOOPETEHUE YMEHUHN OIUCHIBATH U OOBICHATH (DM3HUECKHUE SIBICHUS C
WCTIOJIb30BAaHUEM TTOTYICHHBIX 3HAHUM;

OCBOCHHE METOJIOB PpCIICHUS TPOCTEHIMX pacuETHBIX 3amad ¢
HCITOJIb30BAaHUEM bu3HIecKuX MOJIETIEH, TBOPUYECKHUX u
MIPaKTUKOOPHEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHI HAOJFOIaTh MPUPOIHBIC SBICHUS W BBIIOJHATH OIBITHI,
nabopaTopHbie  pabOThl W  OKCIEPUMEHTAIBHBIE HCCIEIOBAHUS C
UCTIOJIb30BaHNEM M3MEPUTENBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOTHl ¢ MHMOpMaNHEeH (U3NIECKOTO COACPKAHUSA,
BKJTFOUYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSAX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE NHPOPMAIINH;

3HaKOMCTBO €O chepamu mpodecCHoHATbHONU ACSITEIILHOCTH, CBI3aHHBIMHU
C (Qu3MKO, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (PU3UICCKON HAYKH.

Ha wusyuyenue ¢usuku (0a30BbIli ypOBEHb) Ha YpOBHE OCHOBHOI'O OOIIETO

oOpa3oBaHus oTBoAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJENIO), B 8
Kjacce — 68 yaco (2 vaca B HeAenmo), B 9 kiacce — 102 gaca (3 yaca B HeIeIO).



[Ipennaraemsiii B nmporpamme 1no Qpu3uke nepedeHb Jad0paTopHBIX padboT U
OTIBITOB HOCUT PEKOMEHAATENLHBIN XapaKkTep, YUUTENb JIeJaeT BEIOOP MPOBEICHUS
7a00paTOpHBIX PabOT W OMNBITOB C YYETOM HHAMBUIYAIBHBIX OCOOECHHOCTEU
00y4Jaromuxcs, CIHUCKa KCIEPUMEHTAIBHBIX 3a/IaHUM, MpeiaraéMbIX B paMKax
OCHOBHOI'O TOCYAapCTBEHHOI'0 3K3aMEHa MO (hU3HKE.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Pa3nen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAKOLIEr0 MUPA.

®usuka — Hayka o npupone. SBinenus npupoznsl. OuU3NUECKUE SBICHHUS:
MEXaHUYECKUE, TEIUIOBBIC, JIEKTPUUECKUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

duznueckre BeMMUMHBL. M3MmepeHue Quanyueckux BenuyuH. Duznyeckue
npubopsl. [lorpemHocTs n3Mepenuii. MexayHapoiHas CUCTeMa €TMHHUIL.

Kak d¢wusmka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Yy4alT MOPUPOAY.
EcTecTBeHHOHAYYHBIM METOJ] TO3HAHUS: HAOJIOJCHUE, TOCTAHOBKA HAYYHOTO
BOMPOCA, BBIBUKEHUE TUIIOTE3, IKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHUE
HaOmogaemoro sBieHus. Onucanue (GU3NIECKUX SIBICHUMA C TIOMOIIBI0 MOJIEIICH.

Hemoncmpayuu.

1. MexaHn4YecKue, TEIUIOBbIC, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUS.
2. Dusmnyeckue NpuOOPHl U Mpoleypa MPSMbIX U3MEPEHUN aHAJTIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopmuuvie pabomul u onvimel.
1. OmnpeneneHue IEHBI JEICHUS KAl U3MEPUTEIHLHOTO MpUdopa.
2. M3mepeHne paccTosHUM.
3. MBmepenne 00bEMa KUJIKOCTU U TBEPAOTO TETA.
4. OnpeneneHue pa3MepoB MAJIBIX TEN.
5. M3mepeHne TeMnepaTypbl HNPU TMOMOIIM KUJIKOCTHOIO TEPMOMETPA M
JlaTYMKa TEMIIEPATYypPHhI.

6. IIpoBeneHue wmccienoBaHUs MO MPOBEPKE TMIIOTE3bI: JANBHOCTH MOJETA
apyKa, MyIneHHOTO TOPU30HTAILHO, TeM OOoJbIle, 4eM OOJbIle BHICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIE CBEIEeHUSI O CTPOEHUM BellecTBA.

CrpoeHue BeliecTBa: aToOMbl M MOJEKYJbI, HX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JBmwxenue wyactuil BemiecTBa. CBs3b CKOPOCTH JBUXKEHHUS YacTHUI[ C
Temrieparypoil. bpoyHoBckoe nBuxkenue, nuddysus. BzaumopeiicTBue dvacTwuil
BEILIECTBA: MPUTKEHNUE U OTTAIKWBAHUE.

ArperatHble COCTOSHUS BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEN U TBEPABIX
(KpUCTaJUTMUECKUX) Tel. B3auMoCBsI3b MEXIy CBONCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJSIDHBIM CcTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUIN BOJbI.

Hemoncmpayuu.



1. HaGmonenune OpoyHOBCKOTO IBUKEHUS.

2. Habmonenue nuddysun.

3. HaOmronenue SIBIICHUH, 0O0BACHSIOIINXCS NPUTSIKEHUEM AN

OTTAJIKUBAHHEM YaCTHIl BEILIECTBA.

Jlabopamopmuovie pabomul u onvimel.

1. OueHka JuaMeTpa aroMa METOAOM PSAA0B (C  HMCHOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI MO HAOIOICHUIO TETIJIOBOTO PACIIMPEHUS Fa30B.
3. OmbITHI MO OOHAPYKEHUIO NEUCTBUSI CHII MOJICKYJIIPHOTO TIPUTSIKCHUSI.
Pa3nen 3. /IBu:keHHe U B3aUMojielicTBHE TeJl.
Mexannueckoe JBUKEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MNpU HEPAaBHOMEPHOM JABMKEeHHHU. Pacuér nytu u
BPEMEHHU JIBUKECHUA.
SBneHne uHEpUMU. 3aKOH WHEpUMU. B3anMopieicTBuUE Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBWKEHMS Tel. Macca kak Mepa HWHEPTHOCTH Teda.
[TnotHOCTH BemiecTBa. CBA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B E€IUHUIIC
0o0BEMa BeleCTBa.
Cuila Kak XapakTepUCTUKa B3auMojJelcTBUsA Tena. Chila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cUJibl C MOMOIIBIO AUHAMOMETpa. SIBJIeHUE TATOTEHUS U CUJia
TskecTH. CHila TSDKECTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABIIEHHBIX IO OAHOM mpsiMoil. PaBHOonercTByromas cuil. Cuiia TpeHUs.
TpeHue CKOIbXKEHUS U TPEHUE MTOKOsI. TpeHue B IpUpoIe U TEXHUKE.
Hemoncmpayuu.
1. HaGmronenune MmexaHW4YeCKOro IBUKEHUS Tela.
2. M3MepeHne cKopoCcTH NPSMOJIMHEMHOTO JBUKCHUA.
3. HaOmronenue siBIeHUS HHEPIIUH.
4. HaGmionenne n3aMeHeHUs] CKOPOCTH TIPU B3aUMOJICHCTBUU TEIL.
5. CpaBHEHHE MacC 0 B3aUMOJECHCTBUIO TEN.
6. CnoyxeHue Cul, HapaBJICHHBIX 10 OJHOW MPSIMOM.
Jlabopamopmuwvie pabomul u onvimel.
1. OmpeneneHue CKOPOCTH PABHOMEPHOI'O JABMKEHUs (IIapuKa B KUJIKOCTH,
MOJIEJIN AJIEKTPUYECKOI0 aBTOMOOMIISI M TaK JaJiee).

2. OmpezeneHne CpelHEW CKOPOCTH CKOJIBKEHHsS OpycKa WM LIapuKa I10
HAKJIOHHOM THJIOCKOCTH.
Ornpezenenue IIOTHOCTUA TBEPAOTO TeEIa.

4. OmbBITHI, JTEMOHCTPHUPYIOUIUE 3aBUCUMOCTh pacTsKeHus (nedopmaliun)
MPY>KUHBI OT IPUIIOKEHHON CHUJIBI.

5. ONBITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUS CKOJIb)KEHUS OT
BECa TeJla U XapaKTepa CONMPUKACAIOUIMXCS OBEPXHOCTEN.
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Paznen 4. JlaBjienre TBEPABIX TeJl, dKHUAKOCTEH U ra3oB.

Jasnenune. CriocoObl yMEHBIIICHHS U YBEJIMUEHUS JaBieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJieHUsI Tra3a oT oObéma, Temmeparypsl. llepenaua naBiieHUs
TBEPABIMU TEJAMHU, KUAKOCTAMH W razamu. 3akoH llackansa. I[TneBmaTuueckue
MaIllMHbl. 3aBUCUMOCTh JAaBJICHUS KUIKOCTU OT TIIYOWHBL. ['HMapoctaTudeckuii
napajiokc. CooOraroiuecs cocyabl. [ uupaBinueckiue MEXaHUu3MblI.

Atmocdepa 3emin u atmocepHoe mamieHue. [IpuduHBI CyriecTBOBaHUS
BO3YIIHON o00osiouku 3emiu. OmnbiT Toppuuenmnu. M3mepenue armocdepHOro
JaBJIeHMs. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUS OT BHICOTHI HAJl YPOBHEM MOpPSI.
[Tpubops! 11 U3MEpeHus: aTMOC(HEPHOro JaBICHUS.

JlelicTBHE XKUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJIO. BeITaKMBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTh JAaBJICHUS raza OT TEMIIEPATYPBI.

[lepenaua naBneHUs )KUIKOCTHIO U Ta30M.

Coo01aroniuecs cocybl.

['mpapaBnrueckuii mpece.

[IposiBienue neicTBrUs aTMOCHEPHOTO TaBICHUS.

3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIbI OT 00BEMA MOTPYKEHHON YaCTH Tea
Y TJTIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBHITAJIKUBAIOIIECH CHJIBI BECY BHITECHEHHOM KHUJIKOCTH.

8. YcIJOBHE IJTaBaHUs TEN: MJIABAHUE UJIU TOTPY>KEHUE TEJ B 3aBUCUMOCTH OT

A T o

N

COOTHOIIIEHUS TNIOTHOCTEH TeNa U KUJIKOCTH.

Jlabopamopuosie pabomel u onvimel.

1. HccnemoBanue 3aBUCUMOCTH Beca Tejia B BOJIe OT 00bEMa MOrpyKEHHOM B
YKHIKOCTh YacTH Tela.

2. OmpeneneHWe  BBITAIKUBAIOIIECH  CUJIBI, JCHCTBYIOIIEWM Ha  Teo,
IIOIPY>KEHHOE B JKUJKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBHITAJIKMBAIOUIEH CUJIBI, ICMCTBYIOLIEH HA TEJO
B JKHJIKOCTH, OT MacCCHhI TeJIa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOLICH CHIIBI,
JIEHCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KUJIKOCTh
YacTH TEJIa M OT INIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHue apeoMeTpa MM KOHCTPYMPOBAHHME JIOAKH U
OomnpenesieHue €€ rpy30noJbEMHOCTH.

Pazgen 5. PaGora u MOIIHOCTH. JDHEPrusi.

Mexanunueckas padbota. MOIIHOCTb.

[IpocThie MexXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs TUIOCKOCTh. IIpaBuiio

paBHOBecHs ppryara. [IpuMeHeHne mpaBuiia paBHOBECHS phldara K 0JI0Ky. «3010Toe
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npaBuio» mexanuku. KIIJ] nmpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U
TEXHUKE.
Mexannueckass dHeprusi. Kunernueckas W TOTEHUHMAIbHAs SHEPrusl.
IIpeBparieHre 0AHOTO BU/Ia MEXaHUYECKOW YHEPIUU B IPYrol. 3aKOH COXpaHEHUS
SHEPIruu B MEXaHUKE.
Hemoncmpayuu.
1. IIpumepsl TPOCTHIX MEXaHU3MOB.
Jlabopamopmuuvie pabomul u onvimel.
1. OmnpeneneHue padOTHI CUIIBI TPEHHUS TP PABHOMEPHOM JIBHKEHUH TeJIa 110
TOPU30HTAJIBHOM MOBEPXHOCTH.

2. HccnenoBanue yciioBUM PaBHOBECHS pblUuara.
N3mepenune K11/l HaKJIOHHOM NIJIOCKOCTH.

4. M3yueHue 3aKOHA COXPAHEHUS] MEXaHUYECKOU YHEPTUH.

8 KUIIACC

Pa3zaeu 6. TenuioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHUS
BenlecTBa. Macca u pa3Mepbl aTOMOB M MOJEKYd. OTBITHI, IOITBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYIISIPHOKUHETUYECKON TEOPHH.

Mogenu TBEPAOro, >KUIKOIO M Ta3000pa3HOTO COCTOSHUN BEILECTBA.
Kpucranmmueckue n amopdusie tena. OObICHEHHE CBOWCTB Ta30B, )XKUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIO)KEHHM MOJIEKYJIPHO-KUHETUYECKOH TEOPHUH.
CmaunBaHME M KallWJUIPHBIE sIBIEHUS. TerIoBoe paclIMpeHne U CKaTue.

Temneparypa. CBsA3b TeMmIeparypbl CO CKOpPOCTBIO TEIJIOBOIO JBHKEHUS
yactull. BuyrpenHsisi sHeprus. CrnocoObl W3MEHEHHsS BHYTPEHHEW SHEPruu:
TEIUIonepeaaya U coBepileHrne padoTel. Buabl Teronepeaadn: TEMIoNpOBOIHOCTD,
KOHBEKIIUS, U3Ty4EHHUE.

KonuuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BeElIecTBA. TeriooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHUE TemuloBoro OanaHca. IlmaBieHue w
OTBEpAEBAaHUE KPUCTAUIMYECKUX BEIIECTB. YJenbHas TEIUIOTa IUJIABICHUS.
[TapooOpazoBanne u konaeHcauus. Mcmapenune. Kumnenue. YpaenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpHOro
JABJICHUS.

BrnaxuocTs Bo3myxa.

DHeprus TOIIMBA. Y I€JIbHAS TEIUIOTA CrOPAHMUS.

[Tpunuuner pabotsl TernoBbix asurareneit KIIJ[ temnmoBoro asurarens.
TerioBble IBUTaTeNy U 3alIUTa OKPYKAIOLIEH CpeIbl.

3aKOH COXpaHEHMs U IPEBPAICHUS YHEPTUU B TEIJIOBBIX MPOIECCaX.

Hemoncmpauuu.



vk winNe

w L N o

10.
11.
12.
13.

Ha6mroienre 6poyHOBCKOT'O IBUKEHUS.

Hab6monenne nuddysum.

Hab6mtonienue siBeHUM cMaurBaHUs M KaWJUISIPHBIX SBICHUMH.
HabroieHre TermioBoro paciuupeHust Tell.

N3MmeHenue naBieHUsl ra3a Npu U3MEHEHUM O0BbEMAa M HArpeBaHUM WM
OXJIAXKICHHU.

IIpaBuia nu3mMepeHus: TeMIepaTyphl.

Bune! Tenmonepegaymu.

OxJtaXkieHue MpU COBEPIISHUH PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMHU CHJIAMH.
CpaBHeHME TEIIIOEMKOCTEN pa3IuyHbIX BEIIECTB.
Habnronenne xumenus.

HabtoieHre nocTossHCTBA TEMIIEPATYPhI MPU TIABJICHHUH.
Mopaenn TENJIOBBIX ABUTATEIEH.

Jlabopamopusie padbomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OmnbITHI 10 OOHAPY>KEHUIO JCHCTBUSI CUIT MOJIEKYJIIPHOTO PUTSIKCHHSL.
OnpITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OmnbITel 10 HAOJMIOAEHUIO TEIUIOBOIO PACUIMPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEJL

Omnpezenenue 1aBieHUs BO31yXa B OaJIJIOHE MINPULIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCHMOCTh [JABJIICHHS BO3JyXa OT €ro
00BbEMa U HarpeBaHUs WM OXJIAXKICHHUS.

[TpoBepka TUNOTE3bl TUHEHHONW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKOIN TPyOKEe OT TeMIlepaTyphbl.

HaOmionenne wu3MeHeHUs BHYTpEHHEW OSHepruu Tejga B pe3ysbTare
TeruIonepeaady U padoThl BHEIIHUX CHUIIL.

HccrnenoBanue sBICHHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOW U
ropsiuer BOJBI.

OnpeneneHue  KOIMYeCTBA  TEIUIOTHI, IIOJYYEHHOIO  BOJOM  IIpU
TEIIO0OMEHE C HarpeThIM METAJUIMYECKUM LIUJIUHIPOM.

OnpenencHue yaeabHOW TEINIOEMKOCTH BELIECTBA.

HccnenoBanne nponecca HenapeHusl.

OnpeneneHre OTHOCUTENBHON BJIAXKHOCTH BO3/1yXa.

OnpeneneHue yaeabHOW TEIUIOTHI IUIABIEHUS JIbJIA.

Paszgea 7. Jiekrpuyeckre 1 MAarHUTHBIC SIBJICHHS.
Onextpuzanusa Ten. J[Ba pola 3JIEKTPUYECKHUX 3apsnoB. Bzanmmonelicthe
3apsoKeHHBIX  Tell.  3akoH KymoHa (3aBUCHMOCTH  CHJIBI  B3aWMO/ICHCTBUS

3apsKCHHBIX TCJI OT BEJIMYHHBI 3apsAa0B U PACCTOAHUSA MCKIY TCJ'IaMI/I).



Onektpuueckoe mozne. Hanpsyk€HHOCTh 3ieKTpudeckoro mnosd. IlpuHuun
CYINEPHO3UIIUU PIEKTPUUECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsAaoB. DIEMEHTAPHBIM JJIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBOOHMKM W  JOUAPNEKTPUKU. 3aKOH  COXpaHEHHS
AJIEKTPUYECKOTO 3apsia.

ONEKTPUUECKUA TOK. YCIIOBUS CYHIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
HNcTouyHuKM MOCTOSHHOIO TOKa. JIeWCTBUSI SJIEKTPUYECKOro TOKa (TEIUIOBOE,
XUMUUYECKOE, MArHUTHOE). DJIEKTPUUECKUHN TOK B JKUJIKOCTSIX U raszax.

Onektpuueckass 1enb. Cuima Toka.  DJEKTPUUECKOE  HaNpshKEHUE.
CornpoTuBiieHHE MPOBOJHUKA. Y EIbHOE CONMPOTHBIICHUE BellecTBa. 3akoH Oma
U1 yuacTtka uend. [TocnenoBarenbHoe U apajuieIbHOE COSIMHEHNE MPOBOIHUKOB.

PaGora ¥ MOMIHOCTH 3NEKTPHUYECKOrO ToKa. 3akoH Jxoyms—Jlenua.
DneKTpUYecKre ey U MOTpeOuTeNH dIEKTPUUYecKoi sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTostHHBIE MarHUTHL. B3auMoeicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. MarHuTHoe moje 3eMiId M €ro 3HadyeHue Uil kKu3HW Ha 3emuie. OnbIT
Opcrena. MarHuTHOE TOJIE SJIEKTPUYECKOro Toka. [I[puMeHeHne 3J1eKTpOMarHuToB
B TEXHHKE. J[efiCTBME MAarHUTHOTO MOJISl HA TPOBOAHUK C TOKOM. DJIEKTPOJBUTaATEIIb
MOCTOSIHHOTO  TOKa. Vcmosib3oBaHME  3JIEKTpOABUTATENIEH B TEXHUYECKUX
YCTPOWCTBAaX U Ha TPAHCIOPTE.

Omneitel @apanes. SABnenue snexkrpoMarauTHOM uHAyKumu. [IpaBuno Jlenna.
DIIEeKTpOoreHepaTop. Cnioco0b1 MOJTYYEHUS AIEKTPUYECKOU SHEPIUH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Hemoncmpayuu.

DJIeKTpu3aIus Tel.

JIBa poa 3JIEKTPUUECKUX 3apsJIOB U B3aUMOJICUCTBUE 3apSHKEHHBIX TEJI.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOIA.

DNeKTpocTaTuuecKas UHIYyKIIHS.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsiA0B.

[TpoBOAHUKH U AUDIICKTPUKHU.

MopennpoBaHue CUIOBBIX TUHUN 3JIEKTPUUECKOTO TOJIS.

HcTouHMKHN TOCTOSIHHOTO TOKA.

L e N Uk WwWwDN R

JlericTBUSA 3IEKTPUYECKOTO TOKA.
. DINEKTPUYECKUI TOK B KUIKOCTH.
. 'a30BbIi1 pa3ps.
. I3MepeHue cuibl TOKa aMIepMeTpoM.
. I3MepeHune aneKTpuYECKOro HapsiKEHNs BOJIbTMETPOM.

I S N T =
A W N R O

. Peocrar n Mara3un conpoTHBICHUM.
. BzanmonelicTBre NOCTOSIHHBIX MAarHUTOB.

I
Ul
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16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHue HEBO3MOXKHOCTH Pa3/ieICHU MOJIFOCOB MarHura.
MoaennpoBaHue MarHUTHBIX MMOJIEW ITOCTOSHHBIX MArHUTOB.
OnsIT Dpcrena.

MarauTHoe 1oJje ToKa. IJEKTPOMarHur.

JlelicTBHE MarHUTHOTO MOJISl HA TPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENh TOCTOSSHHOTO TOKA.

UccnenoBanue siBIECHUS 3JICKTPOMArHUTHOW UHTYKIWH.

OmnbiTel @apases.

3aBUCHUMOCTh HAMNPABICHHUS HMHAYKIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HHUKHOBEHHUS.

DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopmuuvie pabomul u onvimel.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAOMIOACHUIO DJIEKTPU3ALMM Ted MHAYKIUEH U MpHU
COIPUKOCHOBEHUMU.

HccnenoBaHne AEUCTBUS BJIEKTPUYECKOTO TMOJ HA MPOBOJHHUKUA U
JUAJIEKTPUKHU.

COopka 1 mpoBepKa PadOThI AIEKTPUICCKON IETH MOCTOSTHHOTO TOKA.
N3MmepeHue u peryampoBaHUE CUJTbI TOKA.

N3MepeHune u peryinupoBaHue HaPsHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKA, MIYILETO YEPE3 PE3UCTOp, OT
COIPOTUBJICHUS] PE3UCTOPA U HAIIPSKEHMS Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTb IIEKTPHYECKOTO
COMPOTHUBIICHHUS] TPOBOJHUKA OT €ro [JIMHBI, IUIONAAU TMOMEPEYHOro
CEUEHHMs U MaTepuara.

IIpoBepka mnpaBuia CIHOXKEHUS HANPSHKEHUM IIPU  ITOCIEA0BATEIBHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia [Jsi CHJIBI TOKA MpPU MAapajUIeIbHOM COEIUHEHHHU
PE3UCTOPOB.

Onpenenenue padOThI ANEKTPUUECKOTO TOKA, UYILETO YEPE3 PEIUCTOP.
OnpeneneHue MOUIHOCTH 3JEKTPUYECKOrO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA, MIYILIETO Yepe3 JIAMIIOYKY, OT
HAIIpSDKEHMS HA HEW.

Omnpenenenne KIIJ[ narpesarens.

HccnegoBanre MarHUTHOTO B3aMMOICHCTBHS TTOCTOSITHHBIX MarHUTOB.
N3ydeHne MarHuTHOTO IOJISI IIOCTOSTHHBIX MAarHUTOB MPHU UX 00bEAMHEHUU
U pa3/iesICHUN.

HccnenoBanue neiCTBUS 3IEKTPUUECKOT0 TOKA HA MATHUTHYIO CTPEJIKY.
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17. ONBITBI, JIEMOHCTPUPYIOLIUE 3aBUCHMOCTh CHJIBI  B3aUMOJECHCTBUS
KATYIIKU C TOKOM ¥ MarHuTa OT CUJIbI TOKA M HAIIPABJICHUS TOKA B KATYILKE.

18. 3ydeHune necTBUsI MarHUTHOTO TOJIsI HA MPOBOJIHUK C TOKOM.

19. KoHCTpynpoBaHue 1 n3ydyeHue padoThl 3JEKTPOABUTATESL.

20. MU3mepenne KIIJ] anekTpoaBuraTeIbHONM yCTaHOBKH.

21. OnbITBI IO  MCCIIEAOBAHUIO SIBJICHUS DJJEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAaHNE W3MEHEHHUW 3HAYEHUs M HaIPaBJICHHUS WHIYKIIMOHHOIO

TOKa.
9 KUIIACC

Pa3znen 8. Mexannueckue siBJICHHS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. (Cucrema oOTcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO [IBHXKEHUA. PaBHOMEpHOE NPSIMOJIMHENHOE
nBxeHne. HepaBHoMepHoe npsaMoiiHeiHoe nBuxeHrue. CpeaHsiss U MrHOBEHHas
CKOPOCTb TeJa MPHU HEPABHOMEPHOM JBUKECHUHU.

VYckopenne. PaBHOyCKOpeHHOE mNpsAMOIMHEHOEe ABWxkeHue. (CBoOOAHOE
nagenue. Onwitel ['anuies.

PaBHOMEpHOE NBIKEHHE TO OKPYXKHOCTH. Ilepuos u uactora oOpaiieHus.
JIuHeiHasa u yriaoBas CKOpOCTU. LIEeHTpOCTpeMUTENBEHOE YCKOPEHHUE.

Ilepsolii 3ak0oH HeroTona. Bropoit 3akoH HeroTona. Tperuit 3akoH HeroToHA.
[IpyHIMT CyNIEpIIO3UIUHN CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cujla TPEHUS CKOIBKEHUS, CHIIa
TPEHUS MOKOs, IPYTrue BUAbI TPEHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOPEHHE CBOOOJHOTrO
naneHus. JlBukenue mianer Bokpyr Connna. IlepBas kocMmudeckasi CKOpPOCTb.
HesecoMocTts u neperpysku.

PaBHOBecue MarepuanbHOUW TOYKU. AOCOMOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHONW OChIO BpalieHuss. MOMeEHT cuiibl. LIeHTp TskecTu.

Nmnynee Tena. M3Menenue ummnynbca. UMmynbe cuibl. 3aKOH COXPaHEHUS
uMnyiabca. PeakTuBHOE IBUKEHUE.

Mexanudeckass pabota M MOUIHOCTh. PaboTa CMJI TSXKECTH, YINPYroCTH,
Tperusi. CBs3b dHEpPruu U padboThl. [loTeHIMaNbHAs SHEPTUs Tena, MOAHITOr0 Haj
MOBEPXHOCTHIO 3eMJIM. [loTeHIManbHAas sHEprus cxaTou npyxkuHbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKON PHEPrUH. 3aKOH COXPAHEHHS] MEXaHWYECKOU
SHEPIrUH.

Hemoncmpayuu.

1. HaOmoneHre MEXaHUYECKOTO JABM)KEHHS Tella OTHOCUTEIbHO Pa3HBIX TEJ

OTCU€Ta.
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o v kW

8.
9.

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

CpaBHeHME NMyTE€H W TPACKTOPUM JBUAKEHHS OJHOTO W TOTO K€ Teja
OTHOCHUTEIBLHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKOpoCTH U YCKOPEHHUS IPSAMOJIMHEWHOTO JBUKECHUS.
HccnenoBanue mpru3HAKOB PABHOYCKOPEHHOTO JIBUKCHUS.

Hab6mtoieHre nBUKEHUS Tella M0 OKPY>KHOCTH.

Hab6mroienre MexaHUIeCKuX SIBICHUH, TPOUCXOSAIINX B CHCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKECHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCHMOCTh YCKOPEHHS Te€lla OT MAacCChl Te€jla U JCHCTBYIOIIEH Ha HEro
CHIIBI.

HaGmronenne paBeHCTBa CUJT TIPU B3aUMOJCHCTBUU TE.

N3meHeHue Beca Tenia npu yCKOPEHHOM JBUKCHUH.

[lepenayva umiynabca Npu B3aUMOJCUCTBUU TET.

[Ipeobpa3oBanust SHEPTUH TTPU B3AMMOJICHCTBUN TEJI.

CoxpaHeHue UMITyJIbCa IIPU HEYNIPYTroM B3aMMOIEHCTBUU.

CoxpaHeHre UMITYJIbca MPU a0COTIOTHO YIIPYTOM B3aMMOICHCTBUH.
HabntoieHre peakTUBHOTO IBUKEHUS.

CoxpaHeHrne MEXaHUUECKOM YHEPTUH TIPU CBOOOHOM TaJICHUH.
CoxpaHeHne MEXAaHNYECKON SHEPTUM TIPU IBUKEHHUU TEJa MO JCHCTBUEM

MPYXUHBI.

Jlabopamopmuosie pabomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa Ajsl pa3roHa W JAIBHEHIIEro PaBHOMEPHOTO
JIBH>KCHUS IIAPUKA WA TEJIEKKHU.

Ornpeenenne cpeHe CKOPOCTH CKOJBXEHUsSI OpycKa WU JABUKEHUS
[IapyvKa Mo HaKJIOHHOM MJIOCKOCTH.

OnpeneneHue yCKOpEHHUsI Tejla MPU PAaBHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM
JBIKEHUU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €CIU MPH PABHOYCKOPEHHOM JABIDKCHHH 0Oe€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCS KaK Psii HEUETHBIX YHUCEN, TO
COOTBETCTBYIOILLIE TPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT  CHJIbI
HOPMAaJIbHOTO JIaBJICHUS.

Onpenenenune K03PpHULIHEHTA TPEHUS CKOJIbKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Onpenenenue padOThl CUIIbI TPEHUS ITPU PABHOMEPHOM JIBUYKEHUH TENA IO
TOPU30HTAIBHON MTOBEPXHOCTH.
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10. OnpeneneHue pabOThl  CUJIBI  YIPYrOCTH TIpU  TOIBEME TIpy3a C
MCIOJIb30BAaHUEM HEMOJIBH>KHOTO U MOJABMYKHOTO OJIOKOB.

11. I3yueHue 3akoHa COXpaHEHUS DHEPTUH.

Pazgen 9. Mexannveckue KoJe0aHUS U BOJHBI.

KonebarenpHoe nuxenre. OCHOBHbBIC XapaKTEPUCTUKH KOJIeOaHUI: epro,
4acToTa, aMIUIMTyaa. MaremaTnueckuil U MpyKUHHbIM MasTHUKU. [IpeBpaiieHue
SHEPTUU MPH KOJIeOATEITHHOM JIBUKEHUU.

3aryxawomue  KojeOaHusa.  BbIHyXJIeHHbIE  KojeOaHusa.  Pe3oHaHc.
Mexanuyeckue BoJiHBL. (CBoOWMCTBa MexXaHMYeCKMX BOJH. IIpomonbHble U
MOMEepeYHble BOJIHBL. JlIMHA BOJMHBI M CKOPOCTH €€ pacinpoCTpaHEHUS.
MexaHnuecKkue BOIHBI B TBEPAOM Telle, CEUCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa M BbicoTa ToHa. OTpaxenue 3Byka. UHdpa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

1. HabGmonenue koneOaHuil TeNl MOJ JEUCTBUEM CHIIBI TSXKECTH M CHJIBI
YIPYTOCTH.

HaOmonenmne konebanuii rpy3a Ha HUTU U Ha TPYXUHE.

HaGuroienrie BBIHYKICHHBIX KOJIEOAHUN 1 PE30HAHCA.

PacnpocTpanenue npoaoJIbHBIX U MTONEPEUHBIX BOJIH (HA MOJACIIHN ).

HaGmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

. AKyCTHYECKUI PE30HAHC.

ﬂaﬁopamopubte pabomul u onvimol.

1. OmpeneneHue YacTOThl W Tepuoja KojeOaHUW MaTEeMaTUYECKOTO
MasiITHUKA.

2. Ompepenenre 4aCTOTHI U TIEPUOA KOJICOAaHUHN TPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH Meproa KojJeOaHUN MOABEIIEHHOIO K HUTHU
rpy3a OT JJIMHBI HUTH.

o Uv oA W

4. HccnenoBaHue 3aBUCMMOCTHU MepUo/a KoJeOaHUl MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH IMepHoOJia KOJICOaHWH Tpy3a, MOABEIIEHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmpITBI, JACMOHCTPUPYIOIIHME  3aBUCHMOCTh  Tepuoaa  KosieOaHui
MPYXUHHOTO MasiTHUKA OT MAcChl rpy3a u )KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHusi CBOOOJHOTO MaJACHHUS.
Paszgea 10. DiaekTpoMarHMTHOE 110JI€ ¥ 3JIEKTPOMAarHUTHbIE BOJHBI.
DONEKTPOMArHUTHOE  MOJIe.  JJEKTPOMAarHWTHble  BOJIHBL.  CBOMCTBa
ANEKTPOMAarHUTHeIX BOJH. [llkama »nekTpoMarHUTHBIX BOJH. Mcnosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.
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DnekTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BonMHOBBIE CBOKCTBA
CBETA.

Hemoncmpayuu.

1. CBoICTBA PIEKTPOMATHUTHBIX BOJIH.

2. BomHOBBIE CBOWCTBA CBETA.

Jlabopamopmuuvie pabomul u onvimel.

1. M3ydyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIEHOTO

Tenedona.
Pa3nen 11. CBeToBbIe IBJICHHUS.
JlyueBas MOJIEJIb CBeTa. HcTounuku CBeETa. [IpsamonuHenHOE

pacnpoctpaneHue cBera. 3atmenust Connua u JIynsl. Otpaxkenue cBera. [Inockoe
3epKaJio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenne cBera. 3akoH IMperoMiieHHs cBeTa. llomHoe BHyTpeHHee
OTpaXeHHE cBeTa. VCnonb30BaHWME TMOJHONO BHYTPEHHEIO OTPAXKEHHS B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xop mydeii B iuH3e. OnTHueckas cucreMa poTtoarmnapara, MUKPOCKOIIa
u Teneckomna. ['na3 kak ontuyeckas cucreMa. bim3opykocTh U 1aabHO30PKOCTb.

Paznoxenue Oenoro cBera B crekrp. Omnbitel HbioToHa. CrnoxkeHue
CHEKTpaJIbHBIX IBETOB. Jlucnepcus cBera.

Hemoncmpayuu.

[IpsamonrHerHOE pacIpOCTPaHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tonydenne n3o0pakxeHuil B TUIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.
[IpenomiieHue cBera.

OnTuueckuid CBETOBO/I.

Xoa nydeid B coOMparoleil TUH3E.

Xox 1y4yen B pacCEeUBaroLEH JIMH3E.

[Tomyuenune n300pa>keHUM C MOMOIIBIO JTH3.

[Tpuniun aeiicTBus oToarnapara, MUKPOCKONA U TEIECKOMA.
10. Mognens riasa.

11. Paznoxkenue 0eaoro cBeTa B CIEKTP.

12. [lonydyenue 6enoro cBeTa Mpu CI0KEHUU CBETa Pa3HbIX I[BETOB.

W ® N v kR WwWN R

Jlabopamopuwvie pabomel u onvimel.

1. HccnenoBanue 3aBUCHUMOCTH yIyila OTPa)KEHHUS CBETOBOIO Jyda OT YIJia
naJieHuUs.
N3ydeHune xapakTepuCTUK U300pakeHHs TIPeIMETa B IJIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCHMOCTH yIJla MPEIOMIIEHUSI CBETOBOTO Jiyda OT yIiia
MaJIeHUs] Ha TPAHUIIE «BO3TYX—CTEKIIO».

4. Tlomyuenue n300paKEHUM C MOMOIIBIO COOUPAIONIEH JIMH3BI.
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5. Omnpenenenue POKYCHOrO PacCTOSHHS U ONTHYECKOW CHIIbI COOMparolen
JINH3BL.

6. ONBITHI 1O Pa3I0KEHUIO OEJIOT0 CBETA B CHEKTP.

OnpITHl MO BOCHPHUSATHIO 1BETa MPEIMETOB MPU UX HAOIIOJECHUU Yepes3
L[BETOBBIE (PUIIBTPHI.

Pa3nen 12. KBanToBble iBJICHHUA.

Omnwitel Pesepdopna u mnmanerapnas moxaenb aroma. Mogenb atoma bopa.
Hcnyckanue n nornonieHye ceeta atomoM. KBaHThI. JIMHENYaThIe CIIEKTPBI.

PannoaktuBHOCTE. Anb(da, 6eTa- u ramma-uznydeHusi. CTpoeHHe aTOMHOTO
sapa. HykiioHHass wmopens aroMHOro sapa. HM3oromel.  PangnoakTuBHBIE
npeBpanieHus. [lepuos nonypacnaga aTOMHBIX sIEp.

Snepubie peakiuu. 3aKOHBI COXpaHEHHUs 3apsiIOBOrO M MacCOBOTO YHUCEIN.
DOHeprus cBsi3M aTOMHBIX sifep. CBs3p Maccel M 3HEpruu. Peakuuu cuHTE3a U
nenenus saaep. Ucrounuku 3neprun ConHila v 3BE31.

SAnepnas sHepreTvka. JeWCTBUS paguOaKTUBHBIX W3JIYYEHUNW HaA >KUBBIE
OpPraHU3MBbl.

Hemoncmpayuu.

1. CHekTpbl U3IIY4EHUS U MOTJIOUIEHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CohekTp BomOpoa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMINX U3ITYYCHUH.

6. Perucrpainus uznydyeHust IpUpOAHBIX MUHEPAJIOB U ITPOYKTOB.

Jlabopamopuosie pabomel u onvimel.

1. HaGmroneHne CIUTONIHBIX U TMHEHYATHIX CIIEKTPOB U3TyUCHUSI.

2. HccnenoBanue TPEKOB: U3MEPEHHUE DHEPTUM YACTHUIBI MO TOPMO3HOMY

nytu (1o gororpadusim).

3. M3mepenne paanoakTUBHOTO (OHA.

IToBTOpPUTEILHO-0000IAKO NI MOTYJIb.

[ToBTOpUTENHHO-0000IIAIONTUH MOAYJIh TIPEIHA3HAYCH JJISi CUCTEMATU3AINH
¥ 00001IEHUsI TPEIMETHOTO COJIEP’KaHUS M ONBITA AESTEIbHOCTU, TPUOOPETEHHOTO
MpU M3YYCHWH BCEro Kypca (PU3uKH, a TakXke A MOJATOTOBKA K OCHOBHOMY
TOCY/IapCTBEHHOMY JK3aMeHY M0 (u3uke st 00yJaroniuxcs, BBIOPABIINX 3TOT
y4eOHBIN MpeMeT.

[Ipu M3ydyeHHH JAHHOTO MOJYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCSl BUJIbI
JIESITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBAETCS JOCTHKEHUE MPEAMETHBIX U
METaNpPEIMETHBIX  IUIAHUPYEMBIX  PE3ylbTaTOB  00yueHus, (opMupyercs
€CTECTBCHHOHAY4YHAasi T'PAMOTHOCTh: OCBOCHME HAYYHBIX METOJOB HCCIEHOBAHUS
SBJICHUNM TIPUPOJIBI U TEXHUKH, OBJIAJCHUE YMEHUSMU OOBSCHATH (HU3HUUECKUE
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SABJICHUS, NPUMEHSS TIOJIyYCHHbIE 3HAHUA, pElaTh 3aJayd, B TOM YHCIIE
KauEeCTBEHHBIE U DKCIIEPUMEHTAIIbHBIE.
[TprHIMNIMATBHO IEITEILHOCTHBIN XapaKTep JAHHOTO pa3jieia peain3yercs 3a
C4€T TOTO, YTO OOYUAIOIIHUECS BBIMOIHIIOT 33/IaHUs, B KOTOPBIX UM IPEIJIaraeTcs:
Ha OCHOBE TIOJIyYEHHBIX 3HAHUW pacro3HaBaTh U HAYYHO OOBICHSTH
dbuznueckue sIBICHHS B OKPYKAIOIIEH TPUPOJIE U MOBCETHEBHOMN KU3HH,
MCIIOJIb30BaTh HAYYHBIC METOJIbI MCCIIEAOBaHN S (PU3MUECKUX SIBICHUN, B TOM
YHUCIIE JIJIS1 IPOBEPKU TMIOTE3 U MOJYYEHHUS] TEOPETUUECKUX BHIBOJIOB;
OOBSICHATh HAyYHBIE OCHOBHI HamOoJiee BAXKHBIX JOCTHIKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEP, MPAKTUYECKOTO UCHOJIb30BAHUS PA3IMUHBIX UCTOYHUKOB
SHEPrMHd Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

I/I3yquHe (1)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O 06HI€FO O6p&30BaHI/IH HaIIpaBJICHO

Ha JIOCTMXKEHHUE JTMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pesynbTaTte nzyuenus: UMK Ha ypOBHE OCHOBHOTO O0IIEro o0pa3oBaHus

y oOyuaroiierocsi 0ynyr copMHUpOBaHbI CIEAYIONIUE JTUYHOCTHBIE PE3YJIbTaThl B
YacTH:

1) naTpMoTHYECKOro BOCIMTAHUS:

- MPOSIBJICHHE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOU
bu3MYECKON HayKH;

- IEGHHOCTHOE OTHOILIEHUE K IOCTHXKEHHSIM POCCUNCKUX YUEHBIX -(DU3UKOB;

2) rpaKAaHCKOr0 M IyXOBHO-HPABCTBEHHOI 0 BOCTIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJICHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHYCCKUM MPUMEHEHUEM JTOCTHKCHUI
bu3uKHY;

- OCO3HAHME BAXKHOCTH MOPAIBHO-3TUYECKUX NPUHIUIIOB B JEATEIbHOCTU
y4€HOI0;

3) 3cTETHY€eCKOro BOCIIUTAHUSA

- BOCHPUSTHE ICTETUYECKUX KayeCTB (PU3NYECKOU HAYKU: €€ TapMOHUYHOIO
MOCTPOEHHUSI, CTPOIOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI' 0 MO3HAHUSA:

- OCO3HaHUE€ IIEHHOCTHU (PU3UYECKOM HAyKM KaK MOIIHOIO0 HWHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHSA TEXHOJIOTMM, BaXKHEHMIIEH COCTABJISIOLICH
KYJIbTYPHI;

- pa3BUTHE HAy4YHOW JHOOO3HATEIHHOCTHU, HWHTEpPECa K HCCIeA0BATEIhCKON
NEeATEIbHOCTH;

5) ¢opmupoBaHMa  KYJbTYPbl 3A0POBbS W  3MOLHOHAJIBHOIO
0JIaronoIy4ms:

- OCO3HAHHME IIEHHOCTH O€30MacHOro oOpa3a >XU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTH TMpaBW O€30MacHOrO TOBEJACHUS Ha
TPAHCIIOPTE, Ha JOpOrax, C AJIEKTPUYECKHUM W TEIJIOBBIM OOOpPYIOBAaHHEM B
JOMAITHUX YCIIOBUSAX;

- ¢(hOpPMHUPOBAHHOCTb HAaBBIKA Pe(ICKCUH, MPU3HAHUE CBOETO MpaBa Ha OLUIUOKY
Y TAKOr0 JK€ MpaBa y APYroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIMTAHMS:
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e - AKTHUBHOC YyYacTHE B PCIICHUHU IPaKTHYECKUX 3a7ad (B paMKax CEMbH,
oOpaszoBaTelbHOM  OpraHu3allih, TOpojJia, Kpas) TEeXHOJIOTHYECKOH U
COLIMAILHOM HAMPABJICHHOCTH, TPEOYIOIIUX B TOM YHUCIie U (PU3NUECKUX 3HAHUH;

e - MHTEpEC K MPAKTUYECKOMY U3yUCHHIO MPOodheCcCHil, CBI3aHHBIX ¢ (DU3UKOM;

e 7)3KOJIOrM4€CKOro BOCIIUTAHMS:

e - OpHMCHTAIIMA HAa NMPUMCEHEHHWE (PU3MYECKUX 3HAHUHK JUIsI PEIICHHS 3aja4d B
00JlacTH OKpYJKaroliel Ccpeapl, TUTAaHUPOBAHUS IIOCTYIIKOB W OILEHKH HX
BO3MOYKHBIX MOCJICJICTBUH /ISl OKPYXKAIOIIEH Cpebl;

e - OCO3HaHHE TIOOATHLHOTO XapakTepa JKOJOTMUYECKHX MPOoOIeM M TMyTed HuX

penieHus;
e 8) aganTanMu K M3MEHSIOMIUMCS YCJIOBHAM COUMAJIBHOW M NPHUPOIHOM
cpeabl:
e - MOTPEOHOCTh BO B3aMMOJIEUCTBUM TIPU BBINOJHEHUHU UCCIEIOBAHUM U

POEKTOB (DM3MYECKOW HAMPABIEHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUAM
APYrUX,

e - TIOBBIINIEHHE YPOBHS CBOEM KOMIIETEHTHOCTHM 4Ye€pe3 IPAKTUUYECKYIO
NEATEIbHOCTD;

e - TOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIie (POPMYIUpPOBATH
U], TIOHSATHS, TUTIOTE3bI O (U3UYECKUX OOBEKTAX U SBJICHUSIX;

e - OCO3HaHUE JECPUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEH B 001aCTH
buzuKy;

e - IJIAHUPOBAHKE CBOETO PA3BUTHUS B TPHUOOPETEHUU HOBBIX (DU3MUECKUX 3HAHU;

e - CTPEMJICHUE aHAJIM3UPOBATH U BBISBISTH B3aUMOCBS3U MPUPOIBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE€ C UCIIOJIb30BAHUEM (PU3MUECKUX 3HAHUI;

e - OLECHKAa CBOMX JCHUCTBUW C YYETOM BIIMSIHUS Ha OKPYXKAIOUIYIO CpeEny,
BO3MOXKHBIX TJI00ATTBHBIX MOCIEICTBHIA.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pesynbTare ocBOeHUS MpOrpaMMBl 1Mo (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHuss y oOygaromerocss Oyayr copMHUpOBaHBl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKJIIOYAIOIINE TO3HABATEIILHBIE YHUBEPCAIbHBIE YUCOHbBIE CHCTBUS,
KOMMYHUKATUBHBIC  YHHBEpPCAIbHBIC  y4eOHBbIC  JICHCTBUS,  PETYJISATHBHBIC
YHUBEPCATbHBIC yUeOHBIC ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eliCTBUS

ba3oBble JJornueckue aeiicTBUS:
e BBIBISATh U XapaKTEPU30BaTh CYILIECTBEHHbIC TMPU3HAKU OOBEKTOB
(s1BIICHMI);
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yCTaHABIMBAaTh CYIIECTBEHHBIN MPU3HAK KiIaccU(PHUKAIIMKM, OCHOBAHUS IS
0000111eHNs U CPaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U MIPOTHUBOPEUHS B pPacCCMaTpUBAEMbIX (aKTax,
JTAHHBIX U HAOJIOICHUSX, OTHOCAIIUXCS K (PU3NUECKUM SIBICHUSIM;
BBISIBIIATD TIPUYMHHO-CIICICTBEHHBIC CBSI3M TPU HU3y4eHUH (PU3MUECKHX
SIBJICHU U TIPOIIECCOB, JIeJIaTh BHIBO/IBI C MCIIOJIb30BAaHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, BBIBUTATh TUIIOTE3bI O B3aMMOCBSI3SIX
(U3UYECKUX BEJINYNH;

CaMOCTOSITEIILHO BRIOMPATH CIIOCOO pelieHus yueOHoM (pU3ndecKkoil 3amaun
(cpaBHEHHE HECKOJIbKMX BAapUaHTOB pEIIEHHUs, BBHIOOp Haumbosee
MOJXOSIIEr0 ¢ YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBareibckue AeicCTBHUA .

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEN0BATEIbCKUN HHCTPYMEHT MO3HAHUS;
MPOBOJIUTH MO CAMOCTOATENILHO COCTaBJIEHHOMY ILJIaHY OIBIT, HECIOXKHBII
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOE UCCIeloBaHue (PU3UYECKOro
SBJICHUSL;

OLICHWBATh HAa TPUMEHUMOCTh H  JOCTOBEPHOCTh HH(POPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIE0BAaHUS WIIA SKCIIEPUMEHTA;

CaMOCTOSITEILHO (hOPMYJIMPOBATH 0OOOIIECHUS M BBIBOJIBI MO pe3yJibTaTam
MPOBEIEHHOT O HAOJIIOICHHUSI, OTIbITA, UCCIIEAOBAHMUS;

MPOTHO3UPOBATh  BO3MOXKHOE JajbHEWIee pa3BUTUE  (PU3HMUECKUX
MPOIIECCOB, a TAKXKE BBIIBUTATh MPEIOIOKEHNS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmei:

IPUMEHSATH Pa3IM4YHbIE METO/ABI, NHCTPYMEHTHI U 3alPOChI IPU MOUCKE U
orbope HMH(pOpMAIMK WIA JAHHBIX C Y4ETOM MPEaJIO)KEHHON yueOHOMH
(bu3uYecKol 3a/1a4H;

aHAJIM3MPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MHGOPMAIUIO
pa3IMYHBIX BUIOB U (HOPM IPEICTABICHNUS;

CaMOCTOATENIbHO BBIOMpAaTh ONTUMATIBHYIO (OpMY MpeACTaBICHUS
uHbOpMaMl ¥ WUIOCTPUPOBATH pEIIaeMble 337auld  HECIO0KHBIMU
cXeMaMHu, IuarpaMMaMiu, HTHOU TpaduKoil 1 UX KOMOUHAIIUSMU.

KOMMyHl/IKaTHBHble YHUBEPCAJIBHLIC y‘leﬁHbIe HeﬁCTBHH:

B XOJi¢ OOCYXIeHHsS y4eOHOro MaTepualia, pe3yibTaToB JIabOpaTOPHBIX
paboT U TPOEKTOB 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI U
BBICKA3bIBaTh HJICH, HAIICJIICHHBIC Ha PEIICHHE 3aJauyd U TMOJICP)KaHUE
0aro’keaaTenbHOCTH OOIICHUS;

COTIOCTAaBJIATh CBOM CYXKACHHS C CYXJICHHSIMH JIPYTMX YYaCTHHUKOB
Jiajiora, 00OHapYyXKHMBaTh Pa3Inure U CXOJCTBO IMO3UIIHA;
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BBIPA)XaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
nyOJIMYHO MPEACTABIIATH PE3YJILTAThl BHITOJIHEHHOTO (PU3UUYECKOTO OIbITa
(3KCnIepUMeHTa, UCCIEI0BAHHUS, TIPOEKTA);

IIOHUMATh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHAHOW U UHAUBUAYaIbHON
paboThI NP PELIEHUN KOHKPETHON (hU3MUeCcKOi MpoOIeMbl;

IIPUHUMATh LIEJIM COBMECTHOM AESTEIILHOCTH, OPraHW30BbIBATH JEHCTBUS
no e€ JOCTHKEHUIO: paclpeieNsiTh poJid, OOCYXAaTh MPOLECChl U
pE3yJIbTaThl COBMECTHOU paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIHOEH;
BBITOJIHATH CBOIO YacCTh pabOThI, JOCTUTasi KAUECTBEHHOI'O pe3yJibTaTa 1o
CBOEMY HaIlpaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUS C APYTUMH WICHAMU
KOMaH/Ibl;

OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOLIMN MPOIYKT MO KPUTEPUSIM,
CaMOCTOATENIBHO C(HOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEH CTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe 1elicTBUSA

Camoopranuszanus:

BBISIBJIATH MIPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CHUTYallUAX, TPEOYIOIINX
JUISL peiieHus: GU3nYeCcKuX 3HaAHUM;

OPUEHTUPOBATHCS B PA3NIMYHBIX M[OAXOAAX IPUHATHS  PEUICHUHN
(MHAMBUAYaANbHOE, NPUHSTHE PEIICHHs B TPyNIE, MPUHATHE DPEIIECHUN
TPYIIIOi);

CaMOCTOSITEJIbHO COCTABJIATh AITOPUTM pelIeHUs] (PU3NYECKOM 3a1aun WK
IJIaHa HCCIENIOBAHMS C Y4ETOM HMMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXXHOCTEW, apryMEHTUPOBATh Mpe/jlaraéMble BAPUAHThI PELICHU;
JieaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTp 0J1b, AMOIUOHAJIbHBbIN HHTE/JIEKT:

JIaBaTh AJCKBATHYIO OLEHKY CUTYALlMH U MpPeyIaraTh IIaH €€ N3MEHEHNS,
OOBSICHATh NPUYUHBI  JOCTMKEHMSI  (HEJOCTMIKEHMs) pe3yJbTaToB
NESITeNIbHOCTHU, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTUBBI B AESITEIBHOCTh (B TOM YHUCIIE B XOJ| BBIIIOJIHEHUS
¢u3nyecKoro HCCIEAOBAHUA WM TMPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENbCTB, W3MEHUBIIMXCS CUTYyallud, YCTAHOBJIEHHBIX OLIMOOK,
BO3HMKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSM;

CTaBUTH ce0s1 HA MECTO JPYroro 4yeiaoBeKa B X0/ CIIopa WK JUCKYCCHUU Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYroro;
IpU3HaBaTh CBOE MPABO HA OLIMOKY MpU pelieHUuH (U3NYECKUX 3aad HIn
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYrOro.
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INPEAMETHBIE PE3YJIbTATDBI

K xoH1y 00yueHusi B 7 Kjiacce peMETHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTh Y 00YHAIOIIMXCS YMEHUM:

UCTIONb30BaTh  MOHATHS:  (PU3MUECKHME W  XUMHYECKHUE  SIBJICHUA,
HaOJII0IeHNE, HKCIEPUMEHT, MOJENb, THIOTEe3a, €IUHUIBl (U3NYECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHHUS BeliecTBa (TBEpHOE,
KUIKOE, Ta3000pa3HOE), MEXaHMYECKOe JBI)KEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIUHEIHOE), TpPAeKTOpHUs, pPaBHOAEUCTBYIOIIAS
cuna,  aedpopmarus  (ympyras, MJacTU4eckas),  HEBECOMOCTb,
cooOLIaroIIMecs COCyIbl;

paznuuath sBieHus (Auddys3us, TEMIOBOE ABUKEHUE YAaCTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JIBIDKCHHE, HWHEpLHUs,
B3aMMOJICUCTBUE TeJl, paBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOM OChIO
BpallleHUs], IIepeiada JaBieHusl TBEPJIBIMU TeJIaMU, KUJIKOCTSIMHU U Ta3aMH,
atMoc(epHOe [aBJiCHUE, IJIaBaHHE TeJ, MPEBPALICHUS MEXaHHYEeCKON
HHEPTUHr) MO OMUCAHUIO MX XapAaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JIEMOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHWE W3YyYCHHBIX (U3MUYECKUX  SBICHUA B
OKpY)KalollleM MHpE, B TOM 4Yucle (U3UYECKUE SBJICHUS B IPUPOE:
OpPUMEPHI ABMKCHUS C PA3TMYHBIMU CKOPOCTSMU B JKMBOW M HEXHBOU
npUpoje, NAEUCTBUE CHJIBI TPEHUS B MPUPOAE U TEXHUKE, BIUSHUE
aTMOoc(epHOro JaBJICHUs HA KUBON OpraHu3M, IJIaBaHUE PbIO, pbluaru B
TeJe YeJIOBEeKa, MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 337a4y B yUeOHYIO,
BBIJIEJISITh CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKN) (PU3UUYECKUX SIBICHUM;
OTMCHIBATh M3yYCHHBIC CBOWCTBA TelT U (PU3UUECKHE SIBICHUS, UCTIONB3YS
buznyeckue BeTUUMHbI (Macca, 00bEM, IIIOTHOCTh BELIECTBA, BpEMS, MyTh,
CKOpPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIPYrOCTH, CHJIa TSKECTH, BEC Tela,
CHUJIa TpEHUs, 1aBiieHue (TBEPIOTO TeNa, )KUAKOCTH, Ta3a), BRITAIKUBAIOIAs
cujia, MEXaHW4yeckas paboTa, MOIIHOCTb, MJIEYO CUJIbI, MOMEHT CHIIBI,
KO (PUIIMEHT TOJIE3HOTO JICUCTBUSL MEXaHM3MOB, KHUHETHYECKass M
NOTEHI[MANbHAS JHEpPrusi), NpU OMUCAHUH TMPABWIBHO TPAKTOBATh
(buU3MYECKUI CMBICT UCTIOJIB3YEMbIX BEJIMUUH, UX 0003HAUCHUS U €IUHUIIBI
¢u3NYeCKuX BEIMYMH, HAXOIUTh (DOPMYIIbI, CBS3bIBAIOLINE JAHHYIO
(GU3NYECKyI0 BETMYMHY C JPYIUMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUUNH;

XapaKTepU30BaTh CBOWCTBAa Tel, (U3MUECKHUE SIBICHHUS M MPOIECCHI,
UCIIONb3Ysl MpaBUjIa CIOKEHUs Cui (BIOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbluara (0OJ0Ka),
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«30JI0TOE TPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKON
SHEPruM, NIpPU DSTOM JlaBaTh CJOBECHYIO (OPMYIMPOBKY 3aKOHa U
3aMHUChIBATh €r0 MATEMATUYECKOE BBIPAKECHHUE;

OOBSCHATH (PU3HUECKUE SIBICHHUS, IPOLIECCHl U CBOICTBA TEN, B TOM YHCIIE
M B KOHTEKCT€ CHUTyallMil MNPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh [IPUUUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHHE u3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpoi Ha 1-2 M3y4EHHBIX CBOMCTBA (DU3NUECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemarb pacyéTHele 3aJaud B |—2 JeHCTBHS, HUCHOJB3YyS 3aKOHBI WU
dbopmyIibl, CBs3BIBAaIONIME (PU3MUECKHE BEIUYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHS 33/1a4 3aIUCBIBATh KPaTKOE yCJIOBHE, MOJCTABIATh (DU3HUECKUE
BEIMYMHBI B (DOPMyINIbI ¥ TMPOBOAUTH Pacu€rhl, HAXOAUThH CIPABOUYHBIC
JTaHHbIE, HEOOXOAUMBIE JJISl PEIleHUs 3a]1a4, OLIEHUBATh PEATMCTUYHOCTD
NOJy4eHHON (PU3MUECKOMN BEINYUHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh TpPU MOMOIIU
(bu3NYECKUX METOAOB, B OMUCAHUH UCCIIECIOBAHUS BBIJICIATH MPOBEPIEMOE
MPEANoNoKeHue (runoTe3y), pa3inyaTh U HHTEPIPETUPOBATH MOJTYYECHHBIN
pe3yabTaT, HaXOAUTh OUIMOKM B XOJAE ONBITA, JAENaTb BBIBOABI IO €ro
pe3yabTaraM;

IPOBOJUTH OMBITHl MO HAOMIOACHUIO (U3UYECKUX SBICHUM WM
(bu3HYEeCKUX CBOMCTB TeI: (POPMYIUPOBATH IPOBEPSAEMBIE MTPEATIOTOKEHNUS,
coOMpaTh YCTAaHOBKY M3 MPEIIOKEHHOT0 000pYA0BaHHUs, 3aIIUCHIBATH X0/
OIbITa U (POPMYJIMPOBATH BBHIBOJIBI;

BBINIOJIHATh MPSMbIE W3MEPEHUsI PACCTOSHUSA, BPEMEHH, MacChl Tena,
00béMa, CHUIIBI U TEMIIEpaTypbl C UCHOJb30BAaHHEM AaHAJOTOBBIX U
nudpoBbIX TPUOOPOB, 3aMUCHIBATh MOKa3aHHUs NPUOOPOB € YUETOM
3aJ]aHHOM a0CONFOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOJIUTH UCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOW (PM3UYECKOM BEIHUYUHBI OT
JIpYrod € HCMOIb30BAHUEM TMPSMBIX HM3MEPEHUH (3aBUCUMOCTHU IMYTH
PaBHOMEPHO JIBUKYIIET OCS T€JIa OT BPEMEHU JBUKEHUS TEJIA, CUIIbI TPEHHUS
CKOJIb)KEHUSI OT Beca Teja, KayecTBa OOpabOTKU IMOBEPXHOCTEH Tenl U
HE3aBHCHUMOCTH CWJIbl TPEHHUS OT IUIOAAN CONPUKOCHOBEHHUS TEJ, CUJIbI
VIIPYTOCTU OT YMJIMHEHHUS MPYKHUHBI, BBITAIKUBAIOLIEH CHIIBI OT 00BEMa
NOTPYKEHHOM YacTU Tejaa U OT IUIOTHOCTH JKHUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH T€Ja, OT TJIyOUHBI, HA KOTOPYIO MOTPY>KEHO TENO, YCIOBUI
IUTaBaHUs TEJ, YCIOBUW paBHOBECHUs phbluara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  Y4eOHOro HCCIEOBaHUs, COOMpaTh YCTAHOBKY U
BBITIOJIHATh M3MEpPEHUs, Clenys MNpPeJIOKEHHOMY IIaHy, (UKCUPOBATH
pe3yabTaThl IMOJYYEHHOM 3aBUCHMOCTH (PU3MYECKUX BEJIMYMH B BHJE
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IPEUIOKEHHBIX Ta0IUIl U TpaUKOB, JAENaThb BBIBOABI 0 pe3ysbTaTaM
UCCIICIOBAHUS;

IPOBOJIUTh KOCBEHHBIC H3MEPEHUs (U3MUECKUX BENUYMH (IIOTHOCTH
BEIIIECTBA )KUJIKOCTH U TBEPJIOTO TEJa, CUJIAa TPEHUSI CKOJIbKEHUS, JaBICHUE
BO3/yXa, BBITAIKUBAIONIA CHJA, JCHCTBYIOIIas Ha TMOTPYXKEHHOE B
KUAKOCTh  TeNO, KOIPGUIHUEHT TIONE3HOr0  JCHCTBUS  MPOCTHIX
MEXaHU3MOB), CIEAyd MPEIIOKEHHON WHCTPYKLUUU: MPH BBINOJIHEHUU
U3MEpPEHHI COOMpaTh JKCIEPUMEHTATbHYI0 YCTAHOBKY M BBIYUCIATH
3HaYeHHE UCKOMOU BETMYHHBI;

co0iroAaTh MmpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
000py/IOBaHKEM;

yKa3bIBaTh MPUHIUIBI ACUCTBUS MPHOOPOB U TEXHUUYECKUX YCTPOMCTB:
BEChbl, TEPMOMETP, AMUHAMOMETp, COOOIIAIOIIMECS COCYIbl, OapomeTp,
pblyar, HOJABMKHBIA U HEMOJABUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTh;
XapaKkTEepU30BaTh NPUHLMUIBI JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OIMOpO Ha WX OmucaHusi (B TOM 4YHCIE:
NOJIINITHUKY, YCTPOHCTBO BOJONPOBOJAA, THUAPABIMYECKHI Ipecc,
MaHOMETp, BBICOTOMEP, OPILIHEBOIN HACOC, APEOMETP), UCIIONb3Ysl 3HAHUS
O CBOMCTBaxX (PM3MUYECKUX SBJICHUA U HEOOXOANMBIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTHU;

OPUBOAWTH  TMpHUMEpPhl  (HAXOAWTh  WHGPOPMAIMI0O O  TPUMEpax)
IPAKTUYECKOTO HCHOJIb30BaHUS (PU3NYECKUX 3HAHUN B IOBCEIHEBHOU
KU3HU JIJ1s1 obecrieueHrs 0e30MacHOCTH MpU OOpallleHuu ¢ Mpudopamu U
TEXHUYECKUMHU YCTPONCTBAMU, COXPaHEHUS 37J0POBBS M COOTIOACHHS HOPM
HKOJIOTMYECKOT0 MOBEICHUS B OKPYKAIOLIEN CPELE;

OCYIIECTBJIATh OTOOpP UCTOYHUKOB uHGMopmanuu B HHTepHere B
COOTBETCTBUU C 3a/IaHHBIM MTOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHHUS PA3MUYHBIX HCTOYHUKOB BBIACIATH
uH(pOpMAIUIO, KOTOpas SIBJISETCS IMPOTUBOPEUMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MIPU BBINOJIHEHUU YYEOHBIX 3aJaHUil HAy4HO-IIOMYJISIPHYIO
auTeparypy GU3NYECKOro COACpKaHUs, CIIPaBOYHBIE MaTepUabl, peCypChl
cetu MHTepHer, BianeTe NpuéMaMu KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIUU U3 OJJHOW 3HAKOBOI CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKWE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(pOpManuu (PU3NUECKOrO COAEPKAHMS, B TOM
qucIe MyOIMYHO JIeNaTh KPaTKue COOOIIEHUs O Pe3yJibTaTax MPOEKTOB WK
y4eOHBIX UCCIIETOBAHHUM, TPU ITOM TPAMOTHO HCIOJIh30BaTh M3yYCHHBIN
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MOHATUUHBIN ammapaT Kypca (U3UKH, COMPOBOXKIATh BBICTYILICHUE
MIPE3EHTaLNEN;

MIPU BBITIOJIHCHUU YYEOHBIX MPOEKTOB M MCCIECIOBAaHUN paclpeiessiTh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMH 3a/lauyaMu,
CIEAUTh 3a BBINOJHEHUEM IUIAHA JICWCTBUM, AaJ€KBAaTHO OILICHUBATh
COOCTBEHHBI  BKJIAJ, B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBAaTh
KOMMYHUKAaTUBHOE B3aUMOAECHCTBUE, YIUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoH1y 00yueHusi B 8 kiiacce rnpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXaTh COPMUPOBAHHOCTh Y 00YHAIOIINXCS YMEHUM:

WCTIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS BEILIECTBA, KPUCTAINTUUECKUE U
amop(HBIE Teia, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BJIAKHOCTh
BO3/1yXa, TEMIEparypa, BHYTPEHHSII DHEpPrusi, TEIUJIOBOM JIBUTATEllb,
AJIEMEHTAPHBIN IEKTPUUECKUN 3apsifl, HNEKTPUUECKOE MOJI€, MPOBOJHUKHU
Y IUDJICKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TI0JIE;
pasznuyaTh SIBJICHUS (TEIUIOBOE PACIIMPEHHE MU CXKaTue, Teriornepenaya,
TEIUIOBOE PABHOBECHE, CMAuMBaHUE, KAMWUIAPHbBIC SIBICHUS, UCIIAPEHUE,
KOHJICHCAIUs, IUIaBJICHUE, KpUCTaUIM3aIus (OTBEpACBaHUE), KHUIICHHE,
TemIonepeaaya (TEenI0MpOBOHOCT, KOHBEKIIHS, M3IIy4EHUE),
AJIEKTPU3ALMS TEJl, B3aUMOJICUCTBUE 3apsAIOB, JCUCTBHUS DJICKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWUMOJCHCTBUE MACHUTOB, JICHCTBHUE
MarHUTHOI'O MOJII Ha MPOBOJHUK C TOKOM, DJICKTPOMAarHUTHAs UHAYKIIHS)
10 OINHMCAaHUID MX XapaKTEpPHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHHUE;

pacmo3HaBaTh TPOSIBIIGHWE W3YYCHHBIX  (PU3WYECKUX  SIBJICHHA B
OKpYXKaroIlleM MHUpe, B TOM 4Yucjie (GU3UYECKUE SBJICHUS B MPUPOJIE:
TOBEPXHOCTHOE HATSIKEHHE M KalWUIIPHBIE SBJICHUS B MPUPOJIE,
KpUCTAJUIBI B Tmpupone, usinydeHue ComnHua, 3aMep3aHue BOJOEMOB,
MOpCKHE Opur3bl, 00pa30BaHKUE POCHI, TyMaHa, UHES, CHETa, SJIEKTPUUIECKUE
SBIICHUS B atMocepe, dIEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3eMJIH, Jpeiid) MoIr0CoB, PO MArHUTHOTO OIS JIJIS )KU3HU Ha 3emuie,
MOJISIPHOE CHUSHHUE, TMPU HTOM TMEPEBOJUTH MPAKTHUYECKYIO 3a7adyy B
y4eOHYI0, BBIICISATH CYIICCTBEHHBIC CBOWCTBA (TMpU3HAKU) (DU3UIECKUX
SIBIICHU;

ONMUCHIBATh U3YUYCHHBIC CBOMCTBA TEN U (PU3MUECKHUE SIBJICHUS, UCIIOIb3Ys
dbu3uYecKre BEIUYUHBI (TeMIIepaTypa, BHYTPECHHSS SHEPTHUs, KOJIUUECTBO
TEIUIOTHI, yJelbHAas TEIIOEMKOCTh BEIIECTBA, YAEIbHAs TEIJIOTa
MJIaBJICHUSA, yJeNbHAs TeIioTa MapooOpa3oBaHus, yJedbHas TeIioTa
CropaHus TOIUIMBa, KOA()(PHUIIMEHT TOJE3HOr0 JCHCTBUS TEIJIOBOM
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MAIlIUHbI, OTHOCUTEIbHAS BIAKHOCTh BO3/1yXa, JJIEKTPUUECKU 3apsij, cuiia
TOKa, DJEKTPUYECKOE HANpsHKEHUE, COMPOTHUBJIICHUE  IPOBOJIHMKA,
yIIeJIbHOE COMTPOTHUBIICHHE BEIIECTBA, pa00Ta U MOIIHOCTh JJIEKTPUUYECKOTO
TOKa), TpU OMUCAHWUU TPABWIBHO TPAKTOBATh (PUINYECKUM CMBICH
HCIIOIb3YEMbIX BEJIMUMH, 0003HAYEHUS U €AUHUIIBI (PU3NUECKUX BEITUYHUH,
HaXOJUTh (DOPMYJIbI, CBS3BIBAIOIIME JTAHHYIO (DU3MYECKYIO BEIUYUHY C
JIPYTUMHU  BEJIMYMHAMH, CTPOUTh TpadUKU M3YUYEHHBIX 3aBHCUMOCTEH
(U3UYECKUX BEJINYNH;

XapaKTepru30BaTh CBOWCTBA Tei, (U3MUECKHE SBICHUS W TPOIIECCHI,
UCIOJIb3yS OCHOBHBIE MOJIOXKEHUSI MOJIEKYISIPHO-KUHETUYECKOW TEOpHUH
CTPOEHHUSI BEILIECTBA, MPUHIMI CYNEPIO3UIMU MoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHUs 3apsAaa, 3akoH Oma JUIsl ydacTKa LEeNH, 3aKOH
Jxoyns—JIeHua, 3aKk0H COXpaHEHUsI SHEPTUH, IIPU 3TOM JaBaTh CIOBECHYIO
(bopMyIMpPOBKY 3aKOHA U 3aIIUCHIBATH €r0 MAaTEMATUYECKOE BHIPAYKEHUE;
OOBSCHATH (PU3MUYECKHE TPOIECChl U CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CUTYallUi MPaKTUKOOPUEHTUPOBAHHOTO XapaKTEpa: BBISBIISITH
MPUYUHHOCIEICTBEHHBIE CBSA3U, CTPOUTHh OOBSCHEHHE U3 1—2 JOrn4ecKux
IaroB ¢ Onopoil Ha 1-2 W3y4EeHHBIX CBOMCTBA (PU3NYECKUX SIBICHHIA,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemiaTh pacy€THhIE 3aJauud B 2—-3 JEWUCTBUS, HCHOJIb3yd 3aKOHbI H
dbopmyIibl, CBs3BIBAIOIIME (PU3MUECKHME BEIUYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBMSl 33Jjaud 3alKChIBaTh KPATKOE YCJIOBHE, BBISIBISTH HEIOCTATOK
JAHHBIX JUIsl pelIeHus 3aJaud, BBIOMpATh 3aKOHBI U (POPMYIIBI,
HEOOXOMMbIE Jii €€ pEeIlIeHUs, MPOBOAUTH pacuy€Thl W CPABHUBATH
MOJIYYCHHOE 3HaueHNe (PU3MIECKON BEJIMUUHBI C M3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MpOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh MpU MOMOLIU
(GU3HYECKUX METOOB, HCIONB3Ysl ONHUCAHUE HCCICIOBAHMS, BBIICIATH
IIPOBEPSAEMOE  NPEIIOIIOKEHUE, OLEHUBATh MPABUIBHOCTh MOPSAIKA
IIPOBEACHUS UCCIIEIOBAHMUS, 1€NIaTh BbIBOJBL;

MPOBOAWTH OMBITBI MO HAOMIOMCHUIO (U3MYECKUX SBICHUW  WJH
(bu3MUecKX CBOMCTB Tel (KaMWUISIPHbIE SBJICHUS, 3aBUCUMOCTh JTaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUSA U
HarpeBaHus MpPU H3IYYEHUH OT I[BETA H3NIyYaromieil (MOrIonaroiei)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHUsI BOJBI OT TEMIIEpPaTyphbl KUAKOCTU U
IJIomaan €€ TMOBEPXHOCTH, JJIEKTpU3AUUs TEJI MW B3aUMOJICUCTBUE
ANEKTPUYECKUX 3apsS0B, B3aUMOACHCTBUE TIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3alldsl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHuTOB, JEUCTBUS
MarHuTHOrO MOJs Ha MPOBOAHUK C TOKOM, CBOWCTBAa 3JIEKTPOMArHuTa,
CBOMCTBA DJEKTPOJBHUTaTesl IMOCTOSHHOTO TOKa): (QOpMYIHpOBAThH
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MpoBepsieMble MPEATNOI0KEHUSI, COOUPaTh YCTAHOBKY U3 MPEJI0KEHHOTO
000py/IOBaHMsl, OMKUCHIBATEH XO/JI OMbITA U (HOPMYIUPOBATH BHIBOIBI,
BBITIOJTHATH MIPSIMBIC M3MEPEHUS TEMITepaTyphl, OTHOCUTEIHHON BIAYKHOCTH
BO3/lyXa, CHJIbl TOKa, HAIpPSHKEHUS C HCIOJb30BAaHUEM aHAaJOTOBBIX
npruOOPOB W JATYMKOB (PU3WUYECKUX BEIUYWH, CPaBHUBATH pPE3yIbTaThl
HM3MEPEHUH ¢ y4éToM 3aJaHHON a0COIIOTHOMN MOTPEITHOCTH;

MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UUYECKON BEJIMYUHBI OT
Ipyrod ¢  HWCHOJB30BAaHWEM TPSAMBIX  HM3MEPEHHH  (3aBHCHMOCTH
COMPOTUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAA MOMEPEUYHOTO
CCUCHHMS U YJICIILHOTO CONPOTHBIICHHUS BEIIECTBA IMPOBOIHUKA, CHUJIBI TOKA,
UIYIIEro 4epe3 TMPOBOJHUK, OT HANpsDKCHWsS HAa  MPOBOJHUKE,
WCCIIEIOBAaHUE TIOCTEAOBATEILHOTO ¥ MMapaJUIeIbHOTO  COCIUHECHHM
MPOBOJAHUKOB): TUUIAHUPOBATh HCCIEAOBaHUE, COOMpATh YCTAHOBKY U
BBITIONTHATh W3MEPEHUs, CIeNys NPEIIOKEHHOMY IIaHy, (UKCHUPOBATH
pEe3yJIbTATHI MOJYYEHHON 3aBUCUMOCTH B BU/JIE TaOIUIl U rpaKoB, JIeJaTh
BBIBOJIBI TIO PE3yJIbTaTaM HCCIICIOBAHUS;

MPOBOANTh KOCBEHHBIC W3MepeHUs (u3ndeckux BenuuuH (yaeabHas
TEMJIOEMKOCTh  BEIIECTBA, COINPOTHUBJICHHE MPOBOJHUKA, paboTa W
MOIITHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHWPOBATH HW3MEPEHUsS, COOMpAThH
AKCIIEPUMEHTATIbHYIO YCTAaHOBKY, CIEIYS MPEI0KEHHON MHCTPYKIUHU, U
BBIYHCIIATH 3HAUCHHE BEIIMYNHBI;

coOMroAaTh MpaBmiia TEXHUKU 0€30MacHOCTH MpU padboTe ¢ T1abopaTOPHBIM
000pyI0BaHHUEM;

XapaKTepu30BaTh TMPUHIUIBI JCUCTBUS HM3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX OMUCAHUS (B TOM YHUCIIE: CUCTEMA
OTOTUICHHSI JOMOB, TUTPOMETD, MapoBas TypOWHA, aMIIEpMETP, BOIBTMETD,
CUETUMK DJIEKTPUUECKOW DHEPruH, IJIEKTPOOCBETHTEIBHBIE TMPUOOPHI,
HarpeBaTelbHbIE  AJIEKTPOIPHUOOPHI (mpuMepsI), AIEKTPUIECKUE
MPEeIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOJIBUTATENb MOCTOSHHOTO TOKA),
UCIIOJIb3ys 3HAHMSI O CBOMCTBAxX (PM3WYECKUX SBICHUA W HEOOXOIMMBIC
bu3nUecKre 3aKOHOMEPHOCTH;

pacmo3HaBaTh TIPOCThIE TEXHUYECKUE YCTPOHMCTBA W W3MEPUTEIHHBIC
pUOOPHI IO CXeMaM U CXEeMAaTUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETp, IBUTATE]Ib BHYTPEHHEIrO CropaHus,
AIIEKTPOCKOII, PEOCTaT), COCTABISTH CXEMBI DJIECKTPUUYCCKUX IIeTeld ¢
MOCJICOBATEIbHBIM M TTAPAJUICIIbHBIM COSAMHEHUEM 3JIEMEHTOB, paziuyasi
YCIIOBHBIE 0003HAYEHUS IJICMEHTOB DJICKTPUICCKUX TICTICH;

NPUBOJINUTH  MpUMEpPhl  (HAXOauTh  WHOpMAIUMI0O 0  TIpuMepax)
MPAKTUYECKOTO HCIIONIb30BaHUSI (PU3NYECKUX 3HAHUN B TMOBCEIHEBHOU
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KU3HU JUIs obecrieueHus 0€30MacHOCTH IpU 0OpallleHUH ¢ pUOopaMu U
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHHUS 3I0POBBS 1 COOJIIOICHUST HOPM
HKOJIOTUYECKOTO TTOBEACHHSI B OKPYXKAIOIIEH Cpejie;

OCYIIECTBJIATh TOUCK HH(OpManuu (GU3MUECKOTO COJAEpKaHHUS B
NHTepHere, Ha OCHOBE HWMEIOIIMXCS 3HAHUKW W IYyTEM CpaBHEHUS
JOTIOJTHUTENIbHBIX UCTOYHUKOB BBIICIISATH MH(POPMAITNIO, KOTOpas SBIISETCA
MIPOTUBOPEUUBON UITH MOXKET OBITh HETOCTOBEPHOM;

WCITOJIb30BaTh MPH BBITIOJHEHWN YYCOHBIX 3aJIaHUNA HAYIHO-TIOMYJISIPHYIO
TUTEPaTypy GU3HUECKOT0 COAEPIKAHMUs, CTPABOYHBIE MAaTePUATIbl, PECYPCHI
cetu VHTepHeT, BmameTh NpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHusi MHPOPMAITUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMHCHMEHHBIE W KPAaTKHE YCTHBIE COOOILEHUS,
0000mass uHGOPMALIMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOIrO
COJIEPKaHMUsI, B TOM YHUCJIE ITyOJIMYHO MPEICTABIISATh PE3yIbTaThl IPOSKTHOMN
WJIM UCCTIEI0BATEILCKOM NS TEIbHOCTH, IIPU 3TOM I'PaMOTHO MCIOJIb30BaTh
W3YUYEHHBId MOHATUHHBIN ammapar Kypca (U3UKH, CONPOBOXKIATh
BBICTYIUIEHUE ITPE3CHTALUEN;

IpU  BBIMOJHEHUU YYE€OHBIX TPOEKTOB W HCCICAOBAHMM (U3MUECKUX
MPOIIECCOB PaCIpeneNsiTh O00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMHM, CJICIUTh 32 BBHIMOJIHEHUEM IJIaHa JEUCTBUN U
KOPPEKTHUPOBATh €ro, aJeKBaTHO OILIEHWBAaTh COOCTBEHHBIA BKIAJ B
JesTebHOCTD TPYIIIbI, BRICTPAUBATh KOMMYHHUKAaTHBHOE B3aMMOJICHCTBHE,
MPOSIBIISIS TOTOBHOCTD pa3periarh KOHGIUKTHI.

K xoHI1y 00yueHust B 9 kjiacce npeMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXaTh COPMUPOBAHHOCTD Y 00YHAIOIINXCS YMEHUM:

UCTIONb30BaTh TOHATHA: CHUCTEMa OTCYETa, MaTepHalbHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIHbHOCTh MEXaHWYECKOro JABMKEHUs, nedopMmarus
(ynpyrasi, miacTU4eckasi), TPEHHE, LIEHTPOCTPEMUTEIbHOE YCKOPEHHE,
HEBECOMOCTbh M MEPErpy3Ku, LEHTP TAKECTH, a0COJIIOTHO TBEPIOE TEO,
HEHTP TSKECTU TBEPAOTO Tella, PABHOBECUE, MEXaHUYECKUE KOJICOaHUS U
BOJIHBI, 3BYK, HH(Pa3BYK U yIbTPa3BYK, AJIEKTPOMArHUTHBIE BOIHBI, IITKaJIa
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalbHO30PKOCTH,
CHEKTPbl UCIYCKaHUSA M TOTJIOUIeHHs, anb(da, OeTa- U ramMmma-u3IydeHus,
U30TOIBL, SI/ICpHAsl YHEPreTHKa,

pa3nuyaTh SABJICHUSA (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MpPSMOJMHEIHOE IBM)KEHHE, CBOOOAHOE
naJieHue TeJ, PaBHOMEPHOE ABM)KEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, pEaKTUBHOE JBUXKEHHUE, KojebaTelbHOe ABMXKEHHE (3aTyxarolue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE ABM)KEHHE, OTPaKEHUE
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3ByKa, NPSIMOJUHEHHOE pPaclpOoCTpaHEHHE, OTPaKEHUE W MpeIoMIICHUE
CBETAa, MMOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jiokKeHHe OeJIoro cBeTa B
CIEKTp M CJOXEHHE CIEKTpajJbHBIX I[BETOB, JHCIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BO3HUKHOBEHHE JMHEMUYATOro CIEKTpa
U3TyYEeHHs) TI0 OTMIMCAHUIO X XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX JTaHHOE (PU3NUECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHWE M3YyYEHHBIX (U3MUYECKUX  SBICHUM B
OKpyXaroleM Mupe (B TOM 4ucie (U3NYECKUE SIBICHUS B TPUPOJIE:
MNPUIUBBL U OTJIMBBI, IBUKEHHE M1aHeT COTHEYHOM CHUCTEMBbI, pEaKTUBHOE
JIBUKCHHE JKUBBIX OpPraHWU3MOB, BOCIPHUSTHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEUCMUYECKUE BOJHBI, I[yHAMH, 03XO, IIBeTa Tell,
ONTUYECKUE SIBICHUS B MPUPOJE, OMOJIOTUYECKOE NEHCTBHE BUAMMOTO,
yIbTpauoOiIeTOBOr0O W PEHTITEHOBCKOI'O U3IYyYEHUW, €CTECTBEHHBIM
panuoOaKTUBHBIA (DOH, KOCMHUYECKHUE JIY4H, PaJUOaKTUBHOE H3IIyuCHUE
NPUPOAHBIX MHUHEPAJIOB, JCHCTBUE PATUOAKTUBHBIX W3JIYUCHUH Ha
OpraHu3M YeJOBeKa), MPH 3TOM TMEpPEeBOJIUTH MPAKTUYECKYIO 3a/1ady B
y4e0HYI0, BBIICISATH CYIIECTBEHHBIC CBOMCTBA (TpU3HAKU) (DU3UIECKUX
SIBIICHU;

OIMCHIBATh M3yYCHHBIC CBOWCTBA TEN U (PU3UYECKHE SIBICHUS, UCTIONB3Y
¢usnyeckue BEIMYMHBI (CpPEeOHSsE M MIHOBEHHas CKOPOCTb Tella IpHU
HEPaBHOMEPHOM JBMKCHHH, YCKOpPEHHE, TMepeMelleHUe, MyTh, YIrIIOBas
CKOpOCTb, CHJIa TpPEHHUs, CWIa YIOPYIOCTH, CHJIa TSKECTHU, YCKOpEHHUE
CBOOOJHOTO TAaJCHUS, BEC Tejla, HUMIYJIbC Tejla, HUMIYJIbC CHJIb,
MeXaHW4YecKass paboTa W MOIMHOCTh, TOTEHIMAIbHAS DHEPIrus Tea,
MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUHUANIbHAS DHEPIUs CKaTou
NPY)KHHBI, KHHETUYECKasi YHEPT U, TIOJTHAS MEXaHUUYEeCKasi SHEPTHUsl, TePHOJ
U 4YacToTa KojeOaHWi, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpOCTh CBETa, I[IOKa3aTeldb MPEIOMJICHUS CpEAbl), MPU OMNHUCAHUU
MPaBWIbHO TPAKTOBaTh (U3MUECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYHH,
0o003HaueHUsT M €OUHUIBI (U3NYECKUX BEIMYMH, HAXOAUTH (OPMYIIBL,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEIIMYMHY C IPYTUMU BEIUYHHAMU,
CTpOUTH TpaUKH U3yYCHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEITMUHH;
XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHUE SIBICHUS M MPOIECCHI,
UCIOJb3Ysl 3aKOH COXPAHEHHs] SHEPruu, 3aKOH BCEMUPHOI'O TATOTEHMS,
OPUHLUI CYMEPHO3UIUNA CHJI, TPHUHIMI OTHOCHUTENbHOCTH [ ammies,
3akOHbl HbIOTOHA, 3aKOH COXpAaHEHUs HMIIYJbCA, 3aKOHBI OTPAXEHUS U
MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsiJJ0BOTO U MacCOBOT'O YHUCEI
OpU SAEPHBIX PEaKIUAX, MPH ITOM JIaBaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA U 3alKMChIBaTh €r0 MAaTEMATUYECKOE BBIPAKEHUE;
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OOBSICHATH (PU3UUYECKHE MPOIECChl U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CIICJICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
1aroB ¢ OMopod Ha 2—-3 W3Y4YEHHBIX CBOMCTBA (PU3WYECKUX SIBJICHHIA,
(U3HYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THhIE 3aa4M (ONUpPArOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIb3YA 3aKOHBI ¥ POPMYJIBI, CBSI3bIBAIOIINE (DU3NUECKUE BETUYMHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 33/1a4M 3alHCHIBATh KPATKOE yCIOBHE, BBIABISATH
HEJIOCTAIONINE WM M30BITOYHBIC JaHHBIC, BEIOMPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOAMMBIC [JIsl PEIICHUsS, TPOBOAWTh pPACYETBl M  OLIEHWBATh
PEATMCTUYHOCTD MOJTYYEHHOTO 3HaYeHUs (PU3NIECKOIN BEIIMUUHEI;
pacro3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXHO pPEIIUTh MPH HMOMOIIU
(bU3MYECKMX METOAOB, HCIOJb3Ysl ONUCAHUE HCCIENOBAHMS, BBIIEIAThH
IpoBEpsieMOe MPEANONIOKEHHE, OLICHUBATh MPABUIBHOCTh IOPSIKA
MPOBEJICHUS  HCCIENOBAaHUsA, JieJaTh  BBIBOJABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOICHUI 1 ONBITOB,;

NPOBOJIUTH OMBITHl MO HAOMIOACHUIO (PU3UUYECKUX SIBICHUN WM
¢u3nyecKkux CBOMCTB Tesl (M3yd4e€HHE BTOpOro 3akoHa HploTOHa, 3akoHa
COXpaHEHUS! PHEPrHH, 3aBHUCUMOCTh IEpPHOJA KOJCOAHHW MPYKUHHOTO
MasTHHKA OT MacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3AaBUCUMOCTH OT
aMILUTUTYIbl MaJIbIX KOJICOAHUH, MPAMOJIMHEMHOE PacIpOCTPAaHEHHUE CBETA,
pasyioKeHue Oenoro cBeTa B CIEKTP, M3YYEHHE CBOWCTB M300pakeHUs B
IUIOCKOM 3€pKajie W CBOWCTB M300pakeHUs NpeaMeTa B coOuparolei
nauH3e, HAOMIOJCHHE CIUIOIIHBIX W JMHEHYaThIX CHEKTPOB H3IIydeHUs):
CaMOCTOATENIbHO ~ cOOMpaTh yCTAaHOBKY M3 HW30BITOYHOro Habopa
000pyI0BaHMS, OMUCHIBATH XOJ OMBITA U €r0 Pe3yNbTaThl, (HOPMYIHUPOBATH
BBIBO/IBI;

MPOBOJIUTH MPU HEOOXOIMMOCTH CEPUI0 MPSIMBIX U3MEPEHHM, Ompeaemss
CpeHee 3HauyeHHe Uu3MepsAeMON BeJIUYMHBI ((POKyCHOE paccTosiHue
coOuparoieil  JUH3bI), OOOCHOBBIBAaTH BBIOOp croco0a U3MepeHUs
(n3mepuTenbHOro npubdopa);

IPOBOJIUTh HCCJENOBAHUE 3aBUCUMOCTEH (U3WYECKUX BEJIMYHUH C
MCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTD MMYTH OT BPEMEHHU IIPU
PAaBHOYCKOPEHHOM JIBJKEHHMM 0€3 HadalbHOW CKOpPOCTH, Iepuoja
KOJIe0aHU MaTeMaTHYEeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTH
yriia OTpaKEHUs CBETa OT yrjia MaJeHus W Yrja MPEeJOMJICHUS OT yIJa
NaJeHNs): TUIAHUPOBaTh HCCIIEIOBAaHHME, CaMOCTOATEIHHO COOMpATh
YCTaHOBKY, (DUKCHpOBaTh pE3yJNbTaThl TMOIYYECHHOW 3aBUCHMOCTHU
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(¢u3nyecKux BEIWYMH B BUJE TAaOMUI U IpadUKOB, J1€1aTh BBIBOABI I10
pe3yabTaTaM UCCIel0BaHUS;

MPOBOJIUTh KOCBEHHBIE W3MEpPEHHsS] (U3NUECKUX BEIUYHMH (CpEeaHss
CKOpPOCTb U YCKOPEHHUE TeJia IPU paBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE
CBOOOJHOIO MAaJIeHUs, >KECTKOCTh NPYXHUHBL, KOAI(DPUIMEHT TpeHus
CKOJIbXKCHMSI, MeXaHH4eckass paboTa M MOIIHOCTb, 4YacTOTa M TEPHOJ
KoJe0aHUl MaTeMaTU4ecKoro W MPYKUHHOTO MAasTHUKOB, ONTHYECKas
cuia coOuparouieid JHMH3bl, pPaJAMOAKTHBHBIA  (POH): TUIAHUPOBATH
U3MEPEeHMsI, COOMpaTh SKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBIOJHATH
U3MEPEeHUsI, CIeays TPEUIOKCHHON WHCTPYKIUHU, BBIYUCIATH 3HAUCHUE
BEJIMYMHBI ¥ aHAJTU3UPOBATH MOJYYE€HHBIE Pe3yNbTaThl C YIETOM 3aJaHHOU
IIOTPELIHOCTH U3MEPEHUN;

cO0JII0/1aTh MTpaBUJIa TEXHUKHU OE€30IIaCHOCTHU MpHU paboTe ¢ 1a00paTOpHbIM
000py/IOBaHHEM;

pa3inyaTb OCHOBHBIE IPU3HAKU HW3YYEHHBIX (U3NYECKUX MOJEIeH:
MaTephalibHas TOYKa, AOCOIIOTHO TBEPAOE TEJNO, TOYEUHBIM HCTOYHHMK
CBETA, JIy4, TOHKas JIMH34, IUIAHETapHasl MOJENb aTOMA, HyKJIOHHAs: MOJIETb
aTOMHOTO §]1pa;

XapakTepU30BaTh MPUHILMUIBI JEHCTBUS M3YyYCHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpOW Ha HUX ONUCaHUs (B TOM 4YHCIE:
CHOUAOMETP, NATYMKHU TOJOKEHHUS, PACCTOSHUS U YCKOPEHHUs, pAaKeTa,
9XOJIOT, OYKM, MEPUCKON, QoToanmapar, ONTUYECKUE CBETOBOJBI,
CHEKTPOCKOMN, JO3UMETp, Kamepa BuiabcoHa), HCHONb3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SIBICHUM UM  HEoOXoaumble (U3UYECKUE
3aKOHOMEPHOCTH;

UCTIOJIHb30BaTh CXEMBI U CXEMATHUYHBIC PUCYHKH M3YUEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTMYECKUX MTPOI[ECCOB IIPU
pelIeHUN  y4eOHO-TIPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI IS
NOCTPOEHUS N300paKEHUH B IJIOCKOM 3€pKajie U COOMpArOLLEH JINH3E,
OPUBOAUTH  MpUMEpPhl  (HAXOAWTh  WHGOPMAIMI0O O  MNPUMEpPax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3MUYECKHUX 3HAHUU B IOBCEAHEBHOMN
KU3HU Ui obecriedeHusi 6€30MacHOCTH Ipu oOpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3I0POBbS U COOJIIOIEHUS HOPM
HKOJIOTMYECKOT0 MOBEICHUSI B OKPYKAIOLIEH CpeLE;

OCYIIECTBJIATh TNOHUCK HH(POpMauuu (PU3HYECKOTO COAEpKAHHUS B
HHTepHeTe, caMOCTOATENBHO (GOPMYIUPYsl MOUCKOBBIN 3aIIPOC, HAXOIUTh
MyTA ONpPENENIEHUsI TOCTOBEPHOCTH MOJy4€HHON MH(OpMAaIMi Ha OCHOBE
UMEIOITNXCS 3HAHUN U JOMOTHUTENHHBIX UCTOYHUKOB,
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UCIIOJIb30BaTh MPH BHIMIOJHEHUN YYEOHBIX 33JlaHUN HAYYHO-TIOMYJISIPHYIO
TUTEpaTypy GU3MUECKOro COAEpKaHUs, CIIPABOYHBIE MaTepUabl, PECYPCh
cetu HTepHeTr, BIageTh NpUEMAMHU KOHCHEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusi HHPOPMAITUU U3 OJHON 3HAKOBOU CHCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIEHHS Ha OCHOBE
uHpopMaI W3 HECKOJBKUX HCTOUYHHMKOB (DU3UUYECKOTO COACpIKAHUSA,
MyOJIMYHO MPEJCTABIATh PE3YIbTAThl MPOSKTHON MJIM UCCIIEI0BATEIbCKON
JNEATENbHOCTA, TMPUA O3TOM TPaMOTHO  MCIOJB30BATh  M3YYCHHBIN
MOHATUWHBIN anmapaT W3y4aemMoro paszzena (U3MKH M COMPOBOXKIATH
BBICTYIUICHUE TMpe3eHTaluell ¢ ydéToM OCOOCHHOCTEH ayauTOpUU
CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuecrBo yacos DJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnsie | Ilpakrnueckue
n/n NporpaMMmel Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. ®usuka u eé poJib B NO3HAHNH OKPYKAIOIIEro MUpa
bub6munorexa IIOK
1.1 ®dusnka - HayKa o ojie 2
HISHiA - Hayka © fipupoa https://m.edso00.ru/7f416194
1.2 ®du3nyecKkre BeIUINHbBI 2 1 bubmorexa HOK
https://m.edso0.ru/7f416194
bu6morexa IIOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIM METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3nen 2. IlepBoHaya/IibHbIC CBEICHUSI 0 CTPOCHUH BeLIeCTBA
bub6muorexa IIOK
2.1 1
CTpoerue seuiecTsa https://m.edso0.ru/7f416194
59 JIBH>KE€HME U B3aMOAEUCTBUE YaCTHI] 5 1 bubmmoreka [IOK
' BEIECTBA https://m.eds00.ru/7f416194
bubmorexa [IOK
2.3 ArperaTHbIe COCTO elecTBa 2
peratHat O BEMMECTE https://m.edso00.ru/7f416194
Uroro no pazneny 5
Paznen 3. JIBu:keHue U B3auMo/ieiicTBUE Tel
3.1 MexaHnu4ueckoe ABHKEHUE 3 bubmorera TTOK

https://m.edsoo.ru/7f416194
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bu6morexa IIOK
3.2 Hrepuis, macea, n10THOCT 4 ! https://m.eds00.ru/7f416194
bub6morexa IIOK
: .B 14 2
33 Cuna. Bt o https://m.edso00.ru/7f416194
Hroro no pasaeny 21
Pa3nen 4. JlaBjienue TBEPABIX TeJl, dKUIKOCTEH U ra3oB
41 Hasnenue. [lepenayda naBnenus: TBEpIABIMU 3 bubmmoreka [JOK
' TeJaMH, JKUJKOCTSIMU U Ta3aMHu https://m.edsoo.ru/7f416194
bubmorexa [IOK
4.2 5
Jlarere KiKOCTH https://m.edso00.ru/7f416194
but6mmoreka [JOK
4.3 A 6
TMOC(EepHOE JaBieHNe https://m.edsoo.ru/7f416194
44 JleificTBUE )KMJIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [IOK
' B HUX TEJO https://m.edso00.ru/7f416194
Wroro no pazneny 21
Paznen 5. Pabora u MomiHOCTB. DHeprust
bubmorexa [IOK
51 P 3 1
aboTa 1 MOIHOCTE https://m.edso0.ru/7f416194
bub6muorexa IIOK
5.2 IT 5 1
POCTRIC MEXATIMET https://m.eds00.ru/7416194
but6moreka [JOK
5.3 M 4 1
CRAHMADURASL SHEpHt https://m.edso0.ru/7f416194
Hroro mno pazaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YHACOB I10 ITPOI'PAMME 68 12
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8 KUIIACC

KosauyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM u@poBbie
Ne n/m past Konrpoasbnsbie | IlpakTuyeckue (1upp )
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paspnea 1. TenioBble siBJIeHUs
. bu6mmoreka [JOK
1.1 7 1
CTpoetiie i CBOHCTBA BelecTRa https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
1.2 T 21 1 5
CILTOBRIC HpONECeRt https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3znes 2. DiekTpuyeckre 4 MAarHUTHbIE SIBJICHUS
21 DNeKTpUYECKre 3apsibl. 3apsHKEHHBIE Tea 7 1 bu6morexa [IOK
' 1 WX B3aUMOJIEIiCTBHE https://m.edsoo.ru/7f4181ce
bu6moreka [JOK
2.2 IT i 7 20 2 7
OCTOTHERIM SHCKTPIACCIHE TOK https://m.edsoo.ru/7f4181ce
bu6moreka [JOK
2.3 M 6 1 15
ATHITTHBIC ABICHI https://m.edsoo.ru/7f4181ce
but6moreka [JOK
24 ) 4
HCKIPOMAT HITTHAL MHAYKLL https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 14.5
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9 KUIIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB H TeM ungpoBbie
Ne n/m P Konrpoasbnsbie | IlpakTuyeckue (1upp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexanuveckue siBJIeHUs
MexaHndeckoe IBMKEHHUE B CIIOCOOBI ero bu6mmoreka [JOK
1.1 10 1 1
ONHUCaHUS https://m.edsoo.ru/7f41a4a6
1.2 BzaumopeiictBue Tei 20 1 3 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
1.3 3 10 3
AKOHRBL CoXpateHus https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexanudeckue Koj1e0aHus U BOJIHBI
bu6moreka [JOK
2.1 M 0 7 3
CXAMMHCCIHIC KOMCOARHA https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
2.2 M .3 8 1 3
CXAMIHACCITE BOTHBL. IBYIK https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pa3nen 3. DjieKTpoMarHuTHOE MOJIEe M 3JIEKTPOMATHUTHbIE BOJIHbBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bu6morexa [IOK
' AJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 6

Paznena 4. CBeToBbI€ ABJICHUSA
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4.1 3aKOHBI pacIpoOCTPaHCHHS CBETa 6 2 bubmorexa HOK
' pacnpocip https://m.edsoo.ru/7f41a4a6
but6moreka [JOK
4.2
JIuH3BI B onITHYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
4.3 Paznoxxenue 6eroro cBera B CIIEKTP 3 2 https:/m.edsoo.ru/7fA1a4a6
Hroro mo pazneny 15
Pa3nen 5. KBaHTOBBIE IBJIEHHSA
bu6moreka [IOK
51 HcnyckaHnue v OTJIONICHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHIE GTOMHOTO spa https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.3 s 7 1
AACPHEIC peartitit https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paznen 6. [loBTopuTe1bHO-00001a10 1IMIT MOYJ/Ib
6.1 [ToBTOpeHME M 0000IICHNE COAEPKAHUS 9 9 bu6moreka [IOK
' Kypca (usmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBLIEE KOJIMYECTBO HYACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

« @Ouzuka 9 xmacc/ lleppimkun U.M., I'ythuk E.M., HMBanoB A.W. u ap.
AxkunonepHoe oouectBo «M3narenberBo «IIpocsemnienue

» duszuka 8 knacce/ [lepeimkun .M., UBaHoBA.W. AkimoHepHOE OOIIECTBO
"U3narenscTBO "[IpocBenienue"”

» Ousuka 7 knacc/ Ileppimkun .M., UBanoBA.U. AkunoHepHoe 00I111€CTBO

"U3narenbcTBO "[IpocBenienue"”

METOINUYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

« ®usuka. Junaktuueckue marepuansl K ydyeOHuKy A.B. Ilepeiukuna. 7
kiacc/Mapon A.E., Mapon E.A. ¢ ®usuka. COOpHUK BOMPOCOB W 3a7ad K
yueOHuky A.B. Ilepermkuna. 7 xkinacc/Mapon A.E., Mapon E.A., Tlo3oiickuii
C.B.

* @uzuka. J[marnoctuueckue paboTel K yueOHuUKY A.B. Ilepblmikuna. 7
kiacc/Illaxmarosa B.B., Illedep O.P.

» ®usmka. Tectrl. 7 knacc/XannanoB H.K., Xannanosa T.A.

« ®dusuka. Meroauueckoe mnocobue k yueOHuky A.B. Ileppimikuna. 7
kiacc/Punonosuy H.B.

o Ousuka. Jlumaktuueckue marepuaibl Kk yueOHuky A.B. Ilepeimikuna. 8
knacc/Mapon A.E., Mapon E.A.

» ®usuka. COOpHUK BOMPOCOB W 3amau K y4eOHHKY A.B. Ilepbimikuna. 8
kiacc/Mapon A.E., Mapon E.A., [1o3oiickuii C.B.

« Ouzuka. J[marnoctuueckue paborel k yueOHuKy A.B. IlepwimikuHa. 8
kiacc/Illaxmarosa B.B., Hlegep O.P.

» ®usmka. Tectrl. 8 knacc/XannanoB H.K., Xannanosa T.A.

 ®usuka. Meroauyeckoe mnocobue Kk yueOHuky A.B. Ilepbimkuna. 8

kiracc/@unonosuu H.B.
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» @uzuka. Junaktuueckue marepuaisl kK yueOuuky A.B. Ilepsimkuna, E.M.
['yrauk. 9 knacc/Mapon A.E., Mapon E.A.

* ®uzuka. COOpHUK BOIPOCOB U 3a1a4 K yueOHuky A.B. Ileppiukuna, E.M.
['yrauk. 9 kmacc/Mapon A.E., Mapon E.A., [To3oiickuii C.B.

» ®usuka. Tectol. 9 xnacc/XannanoB H.K., Xannanosa T.A.

« Ouzuka. Meronuyeckoe mocodme k yueOHuky A.B. Ilepermkuna, E.M.

['yrauk. 9 knace/I'yrauk E.M., YUepaukosa O.A.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET

 bubmmoreka [IOK. — Pexxum noctyna: https://lesson.academy-

content.myschool.edu.ru/03/07

* buomumoreka [{OK. — Pexxum noctyma: https://lesson.academy-

content.myschool.edu.ru/03/08

 bubmumoreka [{OK. — Pexxum nocryma: https://lesson.academy-

content.myschool.edu.ru/03/09

» Enunas kosutekius iudpoBsIx 00pa3oBaTeIbHBIX PECYpPCOB. — Pesxkum
nocryma: http://school- collection.edu.ru
* [ludposrie oOpazoBaTenbHbIC pecypchl. — Pexxum mgocTyma:

http://www.openclass.ru

* Poccuiickas aiekTpoHHas mikona. — Pesxxum mocryma: https://resh.edu.ru/
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