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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 1o ¢u3nKe Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS
COCTaBJIECHA Ha OCHOBE MOJOXEHUM M TpeOOBAHMU K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOW MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuéroM (enepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konnenuuu npenonaBanus yueoHoro npeamera «duzukay.

Copepxanue mnporpamMMmbl 1o (U3UMKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHONM TPaMOTHOCTH OOYYAIOIIMXCSI W OPraHU3aLUI0 H3Y4YEHHUS
¢u3nKn Ha ACSITETHLHOCTHOM OCHOBE. B mporpamme mo (u3uKe yIUTHIBAIOTCA
BO3MOXKHOCTH Yy4eOHOro mpeamera B peanusauuu tpedoBanuiit ®I'OC OO0
MJTAHUPYEMBIM JINYHOCTHBIM M METaNpeAMETHBIM pe3yJbTaTaM OOy4eHHs, a TaKxKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHbIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma 1o gu3Mke ycTaHABIMBAET paCIpeesieHne yueOHOro Marepuana
o rojam oOyudeHus (MO Kjaccam), MpejjiaracT MPUMEPHYIO MOCIeI0BATEIbHOCTD
M3YYCHUS TeM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS TPEAMETHOTO COACp)KaHUSA H
y4€Te BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIuXCsl.

[Iporpamma mo ¢usmke pa3paboTaHa C IENBI0 OKa3aHUS METOAMYECKOM
MIOMOIIIM YYUTENIO B CO3JaHUH pabodeil mporpaMmbl O y4eOHOMY MPEAMETY.

®du3zrka ABIAETCA CUCTEMOOOPA3YIOMIMM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, IOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE ITPOLIECCOB U SBJICHUI,
U3y4aeMbIX XUMUEH, OMOJIOTHEH, acCTpOHOMUEH U pu3nUecKoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBCHHOHAYYHYIO KapTHHY MHpa, MPEAOCTaBIseT Hamboiee SCHbIC
00pa3ibl MPUMEHEHHs] HAYYHOI'0 METO/A MO3HaHHUA, TO €CTh Croco0a MoIydeHHs
JIOCTOBEPHBIX 3HAHUI O MUDPE.

OpnHa W3 TIaBHBIX 3a/ad (PU3MYECKOTO OOpa3OBaHMsI B CTPYKTYype OOIIero
o0pa30oBaHUs COCTOMT B (DOPMUPOBAHHWH ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
UHTEpeca K HayKe Y 00 yuaroImmnXcs.

W3yuenne ¢usumkn Ha 0a30BOM ypOBHE MpEAINoOjaraeT OBJaJICHUE
CIEYIOIIMMU KOMIIETEHTHOCTAMHM, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO
TPaMOTHOCTb:

® Hay4yHO OOBSACHSTH SIBJICHMUS,

® OILICHUBATh U IOHUMAaTh OCOOCHHOCTHU HAyYHOI'O UCCIIEI0BaHUS;

® UHTEPIPETUPOBATH  JIaHHBIE M KCIOJb30BaTh  HayuyHbIE
J0Ka3aTeNbCTBA ISl TIOTyYEHUS BHIBOJOB.

enn wusydeHuss ¢GU3MKKM HA YpPOBHE OCHOBHOIro 00IIero oOpa3oBaHUs
ompeneneHsl B KoHuenmuu mpenogaBanus ydyeOHoro mnpenmeTra «®Dusmka» B
oOpa3oBaTelbHBIX oOpranusanusx Poccuiickoit deneparuu, peamu3yronmx



OCHOBHBIE  001I€00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPXKIAEHHOW peEIICHUEM
Komnernn MunucrepctBa npoceiienus Poccuiickoit denepanuu (mpoTokos oT 3
nexadpst 2019 r. Ne [1K4BH).

Hesun u3yyeHus pusuku:

NpUOOpPETeHNE WHTEpeca W CTPEMJICHHS OOYyJaroluxcs K HaydHOMY
W3YYCHUIO TIPUPOJBLI, PAa3BUTHE WX HWHTCIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

pa3BUTHE TPEICTABIICHUNA O HAYYHOM METOJIE IMO3HAHUS B (DOPMHUPOBAHUE
MCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIITUM SIBJICHUSIM;
dbopMuUpoBaHUE HAYYHOTO MUPOBO33PEHUS KaK Pe3yIbTaTa U3y4eHUsI OCHOB
CTpOCHHUS MaTepuu 1 (HyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH,
dbopMupoBaHue TPEACTABICHUH O PONMM (U3NKH JIsI Pa3BUTHSL JPYTrUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TIPEACTABICHHA O  BO3MOXHBIX  cdepax  Oymymiei
podeCCUOHATIBHON JCSITEIHHOCTH, CBI3aHHOU C (DU3HMKOM, MOATOTOBKA K
JTanbHEHIIIeMy OO YICHHIO B ’TOM HAIPaBIICHUU.

JlocTKeHHME 3THX Ielield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOI'O
o01rero ooOpazoBaHus 00ECIICUUBACTCS PEIICHUEM CIICIYIONUX 3a1a4:

npuoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOEGHUM  BEUIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSX;

MpUOOPETEHNE YMEHUHN OIUCHIBATH U OOBICHATH (DM3HUECKHUE SIBJICHUS C
MCIIOJIb30BAHUEM IOTYYEHHBIX 3HAHUI;

OCBOCHHME METOHAOB pELICHUS IPOCTEUIIMX pacdyE€THBIX 3aJad ¢
UCIIOJIb30BaHUEM (PU3MUECKHX MOJENeH, TBOPYECKUX U MPAKTHKO-
OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHI HaOMI0aTh IPUPOIHBIC SIBICHUS U BBIOIHATH OMBITHI,
nabopaTopHble pabOTbl W AKCHEPUMEHTAIbHBIE HMCCIEIOBAHUS C
UCIOJIb30BaHUEM M3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MHPOpMaHel (HU3MUECKOTO COACpKAHMUS,
BKJIIOYAsi UH(POPMAIIMIO O COBPEMEHHBIX JIOCTMXKEHUSX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OLIEHUBaHUE MH(POPMALINH;

3HaKOMCTBO €O c(pepaMu NpoecCHOHATbHON EATENbHOCTH, CBSI3aHHBIMU
C (Qu3MKON, U COBPEMEHHBIMH TEXHOJOTMSIMH, OCHOBAHHBIMM Ha
JTOCTIKEHUSIX (PU3NUIECKON HAYKH.

Ha uzydenue ¢usuku (0a30Bblil ypOBEHb) HA YPOBHE OCHOBHOI'O OOILIEro

oOpa3oBanus oTBoAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJIENIO), B 8
Kjacce — 68 yacoB (2 vaca B HeAemo), B 9 kiacce — 102 gaca (3 gaca B Heen0).



[Ipennaraemsiii B nmporpamme 1no (Gpusuke nepedyeHb J1ad0paTopHbIX padboT U
OTIBITOB HOCUT PEKOMEHAATENbHBIN XapaKkTep, YYUTEIb JENacT BHIOOP 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

Paznen 1. ®usuka u e€ posib B IO3HAHUN OKPYKAKOIIEr0 MUpPaA.

®usuka — Hayka o npupone. SBinenus npuponsl. OuU3nUECKUE SIBICHHUS:
MEXaHUYECKHUE, TEIUIOBbIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

duznueckre BeMMUUHBL. M3MepeHue Quanyeckux BenuyuH. Duznyeckue
npubopsl. [lorpemHocTs n3Mepenuii. MexayHapoiHas CUCTeMa €IUHUIL.

Kak ¢u3uka u npyrue ectecTBEHHbIE HAYKH U3y4aroT npupoay. EcrecTtBeHHO-
HAy4YHBI METOJ TMO3HaHUs: HAOJIOJAEHHE, IOCTAaHOBKAa HAay4yHOrO BOIpPOCA,
BBIIBIDKCHUE THUIIOTE3, OKCIEPUMEHT 110 TPOBEPKE THUIOTE3, OOBSICHCHHE
HaOmonaeMoro siBiieHust. Onucanue GU3NUeCKUX SABJICHUN C MTOMOIIBI0 MOJIENIEH.

Hemoncmpayuu.

1. MexaHnuueckue, TEIJIOBbIE, DJEKTPUUYECKUE, MAarHUTHBIC, CBETOBbBIE

SIBJICHUS.
2. Ou3nveckue MpuOOPHI M MPoIeaypa MPSIMBIX U3MEPEHUA aHAIOTOBBIM H
U (GpOBBIM TPUOOPOM.

Jlabopamopmuuvie pabomul u onvimel.

OmnpeneneHue MeHbI JEICHUS KAl HK3MEPUTEIHHOTO MpUudopa.

N3mepenune paccTosTHAN.

N3mepenne 00bEMa KUIKOCTH U TBEPIIOTO TeA.

Omnpenenenne pa3MepoB MaJIbIX TEJL.

N3mepenne TtemmepaTypsl NMpU MOMOIIM KUAKOCTHOTO TEPMOMETpA HU

JlaTYMKa TEMIIEPATYyPHI.

6. IIpoBeaeHue uccienoBaHus MO MPOBEPKE TUIOTE3bl: NAIBHOCTH IMONETA
aprKa, MyImeHHOTO TOPU30HTAILHO, TeM OOJbIle, 4eM OOJbIlIe BBICOTA

aOrhOdDPE

IyCKa.

Paznen 2. IlepBoHayajibHbIE CBEIeHUSI O CTPOEHHUH BelecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, WX pa3Mepbl. OINbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JBmxenne wyactui] BemecTBa. CBs3b CKOPOCTH JBHXKEHUS YacTHI[ C
Temneparypoil. bpoyHoBckoe aBwkenue, auddysus. BzaumopelicTBue 4YacTHIl
BEILIECTBA: IPUTSKEHUE U OTTAIKUBAHUE.

ArperatHbl€ COCTOSHUS BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEN U TBEPABIX
(KpUCTa/NIMYECKUX) Ted. B3auMOCBsSI3b MEXIY CBONCTBAMM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX U WX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.



1. HaGmronenue OpOoyHOBCKOTO JIBUKEHUS.

Habmonenne nuddyszuu.

3. HaOmronmenue SIBIICHUH, 0O0BACHSIOIINXCS NPUTSIKEHUEM AN
OTTAJIKUBAHUEM YaCTHIl BEIIICCTBA.

Jlabopamopmuovie pabomul u onvimel.

1. Ouenka jguamMeTrpa aroMa METOAOM PAJOB (C  HUCIOJIb30BaAaHUEM
dotorpaduii).

2. OnbIThI O HAOJIIOIEHUIO TEMIOBOTO PACIIMPEHUS Ta30B.

3. OmbIThI MO OOHAPYKEHUIO TEUCTBHSI CHII MOJICKYJIIPHOTO TIPUTSIKEHUSI.

Pa3nen 3. /IBu:keHHe U B3aUMojielicTBHE TeJl.

Mexannueckoe JBUKEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE JIBUKEHUE.

N

Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JABWKEeHHU. Pacuér nytu u
BPEMEHHU JIBUKECHUA.

SlBnenve wHepuuu. 3aKOH HHEPLUUU. B3aumopaeilcTBUE Ten Kak MOpUYMHA
U3MEHEHUSI CKOPOCTM JBWKEHMS Tel. Macca Kak Mepa HWHEpPTHOCTH Telna.
[InotHoCcTh BemecTBa. CBA3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IMHHIIE
0o0BEMa BelIECTBA.

Cuila Kak XapakTepUCTUKa B3auMojJelcTBUsA Tena. Chila ynpyrocTd M 3aKOH
I'yka. M3MepeHne crilbl C OMOLIBIO THMHAMOMETpA. SIBIIEHHE TATOTEHUSA U CHJIA
TshkecTu. Cuila TshkecTr Ha Ipyrux maHerax. Bec Ttena. HeBecomocts. Cnoxenue
CWJI, HANPABIIEHHBIX IO OAHOM mpsimoil. PaBHonelcTByromas cuil. Cuiia TpeHUs.
TpeHue CKOIbXKEHUS U TPEHUE MTOKOsI. TpeHue B IpUpoIe U TEXHUKE.

Hemoncmpayuu.

HaGmonenre MexaHn4ecKoro JBUKEHUS Tea.

N3mepenune CKOpOCTH IPSIMOIIMHENHOTO IBUKEHUS.
HaGmonenue siBieHUs] MHEPLIMH.

HaOmronenne usmeHeHusi CKOPOCTH MPU B3aUMOJICHCTBUH TEJL.
CpaBHEHUE Macc 10 B3aMOJEHCTBUIO TEJ.

CnoxxeHue cuJji, HalpaBJIEHHBIX 10 OAHOW MPSIMOIA.

A

Jlabopamopuuvie pabomul u onvimel.

1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOT'O JIBMKCHUS (IIapvKa B KHUIKOCTH,
MOJIEJH JIEKTPUYECKOTO aBTOMOOUJISL U TaK Jajiee).

2. OmpeneneHre CpeAHE CKOPOCTH CKOJNBKEHUS OpycKa WM IaphKa 0
HAKJIOHHOMW IJIOCKOCTH.

3. Ompenenenre MIOTHOCTH TBEPAOTO TEa.

4. OnpIThl, JNEMOHCTPUPYIOUINE 3aBUCHUMOCTb pacTsHKCHHS (AedhopMalium)
MIPYXUHBI OT TPHJIOKCHHON CHITBI.

5. OmbIThI, AEMOHCTPUPYIONINE 3aBUCHUMOCTb CHJIBI TPEHUS CKOJIBXEHUS OT
Beca Teja U XapaKTepa COMPHUKACAIONINXCS TTOBEPXHOCTEM.



Paznen 4. JlaBjienre TBEPABIX TeJl, dKHUAKOCTEH U ra3oB.

Jasnenune. CriocoObl yMEHBIIICHHS U YBEJIMUEHUS JaBieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJieHUsI Traza oT oObéma, Temmeparypsl. llepegaua naBieHus
TBEPABIMU TEJAMH, XXUAKOCTAMHM M razamu. 3akoH llackang. [IHeBmaruueckue
MaIllMHbl. 3aBUCUMOCTh JAaBJICHUS KUIKOCTU OT TIIYOWHBL. ['HMapoctaTudeckuii
napajiokc. CooOraroiuecs cocyabl. [ uupaBinueckiue MEXaHUu3MblI.

Atmocdepa 3emin u atmocepHoe AamieHue. [IpuuuHbBI CyliecTBOBaHUS
BO3YIIHON 000souku 3emiu. OnbiT Toppuuemu. M3mepenue armochepHOro
JaBJiIeHHs. 3aBUCUMOCTh aTMOC(EPHOTO /1aBJICHUS OT BBICOTHI HAJl YPOBHEM MOpPSI.
[Tpubops! 11 U3MEpeHus: aTMOC(HEPHOro JaBICHUS.

JlelicTBuE KUIAKOCTH U ra3a Ha NOTPYKEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbH JAaBJICHUS raza OT TEMIIEPATYPBHI.

[lepenaua naBneHUs )KUIKOCTHIO U Ta30M.

Coo01aroniuecs cocybl.

['mapaBnnueckuii mpecc.

[IposiBienue nencTBrs aTMOC(HEPHOTO JIaBJICHUS.

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

PaBeHCTBO BBHITAJIKUBAIOIIECH CHJIBI BECY BHITECHEHHOM KHUJIKOCTH.

. YcnoBue I1aBaHus TeJl: TJIaBAHUE WM MTOTPYKEHUE TE B 3aBUCUMOCTH OT

A A

o N

COOTHOIIEHUSI TUIOTHOCTEHN TEJa U AKUJKOCTH.

Jlabopamopuosie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIe OT 00bEMa MOrpyKEHHOM B
UJIKOCTh YaCTH TeJa.

2. OmpeneneHrue  BBITAIKUBAIOMICH  CHJIBI, JEHCTBYIONIEH Ha  TeIo,
IIOIPY>KEHHOE B JKUJKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHWBAIOIIEH CHUJIBI, JCHCTBYIOIICH Ha TEIO
B JKUJIKOCTH, OT MaccChl Tea.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAIKHWBAIONICH  CHJIBI,
JEUCTBYIONICH Ha TEJO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B JKUIAKOCTh
YacTH Tejia U OT IIOTHOCTH KUIKOCTH.

5. KonctpyupoBanue apeoMerpa WIM KOHCTPYMPOBAaHUE JIOJKH H
OmnpeneseHue €€ rpy301noabEMHOCTH.

Pasznen 5. PaGora u MOIIHOCTB. JHEPrusi.

Mexanunueckas padbota. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTb. IIpaBuiio

paBHOBecus pbryara. [I[puMeHeHue npaBuia paBHOBECUS pbluara K 0J10Ky. «30710T0oe



npaBuio» mexanuku. KIIJ] nmpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHernueckas W TOTEHUUANbHAS DHEPTHUS.
[IpeBpaleHre 0JTHOrO BUJ1a MEXAaHUYECKOM SHEPrUU B JPYroi. 3aKOH COXPAHEHUS
SHEPIruu B MEXaHUKE.

Hemoncmpayuu.

1. TIpumepbl TPOCTHIX MEXAaHU3MOB.

Jlabopamopuosie pabomel u onvimel.

1. Ompenenenue pabOTHl CUIIBI TPEHUSI IPU PABHOMEPHOM JIBI>KCHUH TEJIa 110

TOPU30HTAJILHON MOBEPXHOCTH.
2. HccnenoBanue yciioBUi paBHOBECHS pbluara.
3. Uzmepenne KIIJ] HakIOHHO MIOCKOCTH.

4. V3yueHue 3aKOHA COXPAHEHHS] MEXAaHUUECKOUN SHEPruu.
8 KUIIACC

Pa3zaeu 6. TenuioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJEKYIAPHO-KHHETUYECKOM TEOPUM CTPOCHUS
BenlecTBa. Macca M pasMepsl aTOMOB U MOJEKYJ. OMbIThI, MOATBEPKIAIOIINE
OCHOBHBI€ ITOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopnenu TBEPAOro, >KUIKOIO M Ta3000pa3HOr0 COCTOSHMUI BEIIECTBA.
Kpucranmmueckue n amopdusie tena. OObICHEHHE CBOWCTB Ta30B, )XKUAKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJIOKEHUH MOJIEKYJISIPHO-KUHETUYECKOH TEOPHUH.
CmauuBaHMe U KanWUISIpHBIE sIBJIEHUS. TeIioBoe paclIMpeHe U CxKaTuUe.

Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOI'O JIBHKEHUS
yactull. BuyrpenHsisi sHeprus. CrnocoObl W3MEHEHHsS BHYTPEHHEW SHEPruu:
TeIIonepeaaya u copepileHre padoTel. Buibl Teronepeaadn: TEMIoONpoOBOIHOCTD,
KOHBEKLUS, U3ITy4YEHUE.

KonuuecTBo TemnoTel. Y aenbHas TEMIOEMKOCThH BellecTBa. TernaooOMeH u
TEIJIOBOE paBHOBEcHE. YpaBHeHHE TersioBoro OanaHca. [lmaBnenuwe
OTBEPJAECBAHNE KPUCTAUIMYECKUX BEIIECTB. Y AENbHAsA TEIUIOTA IUJIABICHUS.
[TapooOpa3oBanue u konaeHcamnus. Mcmapenue. Kumnenue. YaenbHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHS OT aTrMoc(epHOro
JABJICHUS.

BrnaxuocTs Bo3myxa.

DHeprus TOIIMBA. Y I€JIbHAS TEMIOTA CTOPAHMUSL.

[Tpunruner pabotel TeruoBbix nBurateneit KIIJ rtermoBoro maBuratens.
TennoBble IBUTATENN U 3aLIMTa OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPALEHUS SHEPTUH B TETUIOBBIX ITPOLECCAX.

Jemoncmpayuu.



HaGronerre OpoyHOBCKOTO JIBHIKCHHUS.

Hab6monenne nuddysum.

HabGronenve siBleHU cMaunBaHUS ¥ KaMWUTSIPHBIX SIBIICHU.
HabroieHre TermioBoro paciuupeHust Tell.

M3MeHeHne NMaBlieHUs ra3a Mpu W3MEHEHWHW 00bEéMa W HarpeBaHWU WITU
OXJIAXKICHUMU.

OO PE

[TpaBuna u3mMepeHus TemMiepaTyphl.

Bunsl Trermonepenaumn.

OxJtaXkieHue MpU COBEPIISHUH PaOOTHI.

. HarpeBanwme npu coBepireHnn pabOThl BHCIITHUMH CHIIAMH.
10 CpaBHeHUE TEMIIOEMKOCTEN PA3IMUHBIX BEUIECTB.

© oNe

11.Habmronenne KuneHusl.

12.HabmroieHrie moCcTOSTHCTBA TEMIIEPATYPhI MPU TUIABJICHUH.

13.Monenu TeTUIOBBIX JTBUTATEIICH.

Jlabopamopusie padbomul u onvimel.

1. OnbITHI 10 OOHAPYKEHUIO NEHCTBUS CHUJT MOJIEKYJISIPHOTO TMPUTSIKCHHUSI.

2. OTBITHI 1O BEIPANTUBAHUIO KPUCTAILIOB TIOBAPEHHOM COJIM MJIM caxapa.

3. OnbIThl MO HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHUS Ta30B, KUIKOCTEH U
TBEPABIX TEJL

4. OmnpeneneHue NaBleHUs BO3/lyXa B OajJIOHE MIMPUIIA.

5. OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHMOCTH JaBJICHUSI BO3AyXa OT €ro
00BbEMa U HArpEeBaHUS WM OXJIAXKICHHUS.

6. IIpoBepka rumorTe3sl JIMHCHHON 3aBUCHMOCTH JIJTMHBI CTOJIOMKA KHUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

7. Habmronenue wu3MeHEHUsT BHYTPEHHEH OJHEpPruM Tella B pe3yibTare
TeruIonepeaady U padoThl BHEIIHUX CHUIIL.

8. HccnenoBanue sBJICHHS TEIUIOOOMEHAa TPH CMEIIMBAHUM XOJIOJHOW U
ropsiuer BOJBI.

9. Ompeznenenrve  KOJWYECTBA  TEIUIOTHI, IMOJYYE€HHOTO BOAOW  TMpHU
TEIUIO00OMEHE C HArPEThIM METAUIMYECKUM LIHIIMHIPOM.

10.OmnpeneneHue yaeabHON TEIIOEMKOCTH BEIIECTBA.

11.UccnenoBanue mporecca ucnapeHusl.

12.0OnpeneneHne OTHOCUTETHHON BIAKHOCTH BO3yXa.

13.0OmnpenencHue yaeabHON TEIUIOTH TIaBICHUS JIb/IA.

Paznen 7. dinekrpuyeckre ¥ MATHUTHBIE SIBJICHHUS.

Onektpuzauus Tena. [[Ba pona 3nekTpuyecKkux 3apsnoB. BzaumonenicTBue

3apsoKEHHBIX  Tell.  3akoH KymoHa (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apSOKEHHBIX TEJT OT BEJIMYUHBI 3apSI0B U PACCTOSTHUS MEXAY TEJIaMH ).



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

Hocurenn snexkTpuyeckux 3apsAaoB. DIEMEHTAPHBIM JJIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBOOHMKM W  JOUAPNEKTPUKU. 3aKOH  COXpaHEHHS
AIEKTPUUECKOTO 3aps/ia.

DNEKTPUYECKUI TOK. YCIIOBUS CYHIECTBOBAaHUS DJEKTPUUYECKOIO TOKA.
HcToYHUKN TOCTOSHHOTO TOKa. JIeHWCTBHS SIEKTPUUECKOTO ToKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUHN TOK B JKUJIKOCTSIX U raszax.

Onektpuueckass 1enb. Cuima Toka.  DJIEKTPUUECKOE  HaNpshKEHUE.
ConpoTuBiieHHE MPOBOJHUKA. Y I€TbHOE CONPOTHUBJICHHE BellecTBa. 3akoH Oma
Ui ydactka uenu. [locnenoBarensHoe U apajieIbHOE COEUHEHHE TPOBOAHUKOB.

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

[TocTostHHBIE MAarHUTHL. B3auMoaeicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. MarHuTHoe moje 3eMiId U €ro 3HadeHue Uid Ku3HU Ha 3emue. OnbIT
Opcrena. MarHuTHOE 10JIE AJEKTPUUYECKOro Toka. [I[puMeHenne 351eKTpoOMaraHuToB
B TEXHHKE. J[efiCTBME MAarHUTHOTO MOJISl HA TPOBOAHUK C TOKOM. DJIEKTPOJBUTaATEIIb
MOCTOSSHHOTO  ToKa. lcmonp30BaHWe  3JEKTPOJABUTATENE B TEXHUYECKHX
YCTPOMCTBAaX U HA TPAHCIOPTE.

Omneitel @apanes. SABnenue snexkrpoMarauTHOM uHAyKumu. [IpaBuno Jlenna.
DIIEeKTpOoreHepaTop. Cnioco0b1 MOJTYYEHUS AIEKTPUYECKOU SHEPIUH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX UCTOUHHKAX YHEPTHH.

Hemoncmpayuu.

DJIeKTpu3aIus Tel.

JIBa pona 3JIEKTpUYECKUX 3apsAJIOB U B3aUMOJICVCTBUE 3aPSKEHHBIX TEIL.
Y CTpOUCTBO U AENUCTBHE DJIEKTPOCKOIIA.
DNeKTpocTaTuuecKas UHIYyKIIHS.

3aKOH COXpaHEHUS JEKTPUUECKUX 3apsiA0B.
[TpoBOAHUKH U AUDIICKTPUKHU.

MopennpoBaHue CUIOBBIX TUHUN 3JIEKTPUUECKOTO TOJIS.
NcToYHMKY TOCTOSIHHOTO TOKA.

. JIeHiCcTBHSA DIEKTPUUYECKOTO TOKA.

10 DIIEKTPUUECKUN TOK B )KUIKOCTH.

11.T"a30Bbli pa3psia.

12 .M3mepenure Cuiibl TOKa aMIIepPMETPOM.

13.M3mepenne 3IIeKTPUIecKOro HampsoKeHUsT BOIBTMETPOM.
14.Peoctar u Mara3uH CONPOTUBJICHUH.

©CoOoONOO RO E

15.B3auMoeicTBrE TOCTOSIHHBIX MATHUTOB.
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16.MonenupoBaHrie HEBO3MOXKHOCTHU Pa3/eJICHUS MOJIIOCOB MarHuTa.

17.MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18.0meIT Opcrena.

19.MaruuTHOE 1oJie TOKa. DJIEKTPOMarHur.

20.JleiicTBre MarHUTHOTO TIOJISI HA TIPOBOAHHUK C TOKOM.

21.2neKkTpoaABUTaTElNb TOCTOSHHOT'O TOKA.

22.ViccnenoBaHue SIBICHUS AJICKTPOMArHUTHON WHITYKITUH.

23.0nb1THI Dapanes.

24.3aBUCUMOCTh HANpaBlICHUS] WHAYKIMOHHOTO TOKa OT YCIOBHH €ro
BO3HUKHOBEHUSI.

25.0neKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwvie pabomuol u onvimel.

1. OnpiTel 1O HAONIOAEHUIO DJJIEKTPU3ALMK TeN UHAYKUMEH W Mpu
COIPUKOCHOBEHUH.

2. UccnenoBanune ACUCTBUS SIEKTPUUYECKOTO TMOJS HA MPOBOJAHUKUA H

JTUDIICKTPHUKHU.

COopka u npoBepka padOThI AIEKTPUUECKON LI MOCTOSIHHOTO TOKA.

W3mepeHue u peryiupoBaHue CUIIbI TOKA.

W3mepenne u peryimpoBaHre HAPsKEHUSI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WIYLIETO YEpe3 Pe3ucTop, OT

COIMPOTHUBJICHUSI PE3UCTOPA U HAMPSIKEHUS Ha PE3UCTOPE.

7. OneITsl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUUYECKOTO

o ok w

CONPOTUBJICHUS] TMPOBOAHHKA OT €ro JUIMHBI, IUJIOHIaJUd TMONEPEYHOro
CEUCHUs U MaTepuaa.

8. IlpoBepka mpaBuiia CIOKEHHUS HAMPSHKEHUNW TPU TOCIETO0BATEIILHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia Uis CUIbl TOKAa MpPHU MapasieIbHOM COEIUHEHUHU
PE3UCTOPOB.

10.Omnpenenenue pabOThI AJIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

11.0npeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACIIEMOM Ha
pe3ucTope.

12 VlccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JAMIIOYKY, OT
HaIIpSDKEHUS HA HEW.

13.0Omnpenenenue KI1J] narpeBarerns.

14 ViccnenoBanne MarHUTHOTO B3aMMOJICHCTBUS TTOCTOSTHHBIX MAarHUTOB.

15.M3ydeHne MarHuTHOTO TOJISI IIOCTOSTHHBIX MAarHUTOB MPU UX 00beAMHEHUN
U pa3JIeleHUN.

16.HccnenoBanue NeHCTBUS JIEKTPUUECKOT0 TOKA HA MATHUTHYIO CTPEJIKY.
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17.00bITEl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJECHCTBHUS
KaTYILKH{ C TOKOM M MarHuTa OT CUJIbl TOKA U HAIIPaBJICHUS TOKA B KaTYILKE.

18.V3y4yenue neicTBUSI MAarHUTHOTO TOJISI HA TPOBOTHUK C TOKOM.

19.KoHcTpynpoBaHue 1 u3ydyeHue padoThl JEKTPOABUTATESL.

20.U3mepenne KIIJ] anekTponBuraTeibHOM YCTAaHOBKH.

21.0mBpITBI IO HCCIEOBAHUIO SBJICHUS AJIEKTPOMArHUTHOM HMHIYKIUU:
UCCIICZIOBAHUE W3MEHEHMH 3HAYEHUsS U HaNpaBiIeHUs WHAYKLIHOHHOIO

TOKa.
9 KUIIACC

Pasznen 8. Mexanudeckue siBJCHUS.

Mexanuueckoe nBHkKeHHe. MarepuanpHas Touyka. (Cuctema OTCYETa.
OTHOCUTENBHOCTh MEXAHUYECKOTO [IBUXKEHUA. PaBHOMEpHOE NPSIMOJIMHENHOE
nBrxeHue. HepaBHoMmepHoe npsiMonnHelHoe ABuxkeHue. CpeaHsiss 1 MTHOBEHHas
CKOPOCTB TeJa MPHU HEPABHOMEPHOM JBUKECHUHU.

VYckopenne. PaBHOyCKOpeHHOE mNpsAMOIMHEHOEe ABWxkeHue. CBoOOAHOE
nageHue. OneITe I anmuies.

PaBHOMepHOE nBHXKEeHHE TO OKpyKHOCTH. Ilepmon m yacrora oOpaieHus.
JIuHeiHasa u yriaoBas CKOpOCTU. LIeHTpoCTpeMUTENBLHOE YCKOPEHHUE.

Ilepsoiii 3axk0oH HeroToHa. Bropoit 3akoH HeroTona. Tperuit 3akoH HeroToHa.
[IpyHIMD CyNIEpIIO3UIUHN CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsl: cujla TPEHUS CKOIBKEHUS, CHIIa
TPEHMSI TIOKOSI, IPYTHE BUIbI TPEHUS.

Cwia TsKeCTH W 3aKOH BCEMHPHOI'O TATOTCHHS. Y CKOpEHHE CBOOOIHOIO
nageHus. JlBwxenue ruianer Bokpyr CousHna. IlepBas KocMudeckass CKOpPOCTb.
HeBecomocTts u neperpysku.

PaBHOBecue MarepuanbHOW TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOrO TENA C 3aKPEIUIEHHOM OChIO BpaiieHus. MoMeHT cuibl. LlenTp TsxecTu.

Nmnynesce Tena. M3Menenue ummnynbca. UMmynbe cuibl. 3aKOH COXPAaHEHUS
UMITyJIbca. PEaKTUBHOE IBH>KEHHE.

Mexanudeckass pabota M MOUIHOCTh. PaboTa Cuil TSXKECTH, YHNPYroCTH,
Tpenusi. CBs3b S3HEPruu U padboThl. [loTeHIManbHas 3Heprus Tena, MOAHITOro Haj
MTOBEPXHOCTBIO 3eMJn. [loTeHIManbHas SHEprus cxaTtol npyknHel. Kunernueckas
sHeprud. TeopemMa 0 KMHETHYECKOW DHEPruu. 3aKOH COXPAHEHUS MEXaHMUYECKOU
SHEPrUHU.

Hemoncmpayuu.

1. HabGmoneHre MEXaHUYECKOTO JABM)KEHUS Tella OTHOCUTEIbHO Pa3HBIX TEJ

OTCU€Ta.
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8.
9.

CpaBHeHUE NyTeld M TPAcKTOPUW JABMXKEHHMS OJHOTO M TOrO e Teia
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCYETA.

W3MepeHne CKOPOCTH U YCKOPEHHS IPAMOIMHEHHOTO IBH>KEHHUS.
HccnenoBanne MpU3HAKOB paBHOYCKOPEHHOTO JIBHYKEHHS.

HaOmronenue nBukeHUs Tesa M0 OKPYKHOCTH.

HaOmronenne MexaHMUeCKUX SIBJICHUN, TPOUCXOASIINX B CUCTEME OTCUéTa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIILHO
KaOuHeTa (PU3MKU.

3aBUCUMOCTh YCKOPEHHS Tejla OT MAcChl TeJla U JEHCTBYIOLIEH Ha HEro
CHJIBI.

HaOmronenmne paBeHcTBa CUJI PU B3aUMOCHCTBUU TeEJL.

M3MeHeHue Beca Tea P YCKOPEHHOM JIBUKEHUH.

10.Ilepenaua umnysbca Npu B3aUMOJICHCTBUU TEIL.

11.IIpeoOpa3zoBaHusl SHEPTUH NIPU B3AUMOJIEHCTBUU TEJL.

12.CoxpaHeHue uMITyabca IpU HEYIPYroM B3aUMOJCHCTBUM.
13.CoxpaneHue uMITyabca npu adCONOTHO YIPYroM B3aUMOJICHCTBUU.

14 HaGmroneHne peakTUBHOTO JBUKEHUS.

15.CoxpaHeHne MEXaHUYECKOIM 3HEPTUU MPU CBOOOAHOM MaJACHUU.
16.CoxpaHeHne MEXaHUYECKOW YHEPTUU TPH JBIKEHUH Tela Mol AeWCTBUEM

MIPY>KUHBL.

Jlabopamopmuosie pabomul u onvimel.

1.

©

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

OrnpeneneHre CpeHEe CKOPOCTH CKOJIbXKEHHUS OpycKa WM JBUKCHUS
[IapyvKa Mo HaKJIOHHOM MJIOCKOCTH.

OnpeneneHue yCKOpEHHUsI Tejla MPU PAaBHOYCKOPEHHOM JIBUKEHUU TI0
HAKJIOHHOM TJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH MYyTH OT BPEMEHHM NHPH PAaBHOYCKOPEHHOM
JBIKEHUU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TMPU PABHOYCKOPEHHOM JBUXKEHHHU 0€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCS KaK Psii HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnegoBanue 3aBUCMMOCTH CHJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JIaBJICHUS.

Omnpenenennie KodhPUIMEHTa TPEHUS CKOJbKECHHUS.

Omnpenenenne KECTKOCTH NPYKUHBI.

Omnpeaenennie padOThI CHIIBI TPEHUS TP PABHOMEPHOM JIBHXKEHUHU TeJIa O
TOPU30HTAJIbHON MOBEPXHOCTH.
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10.Ompenenenue paboOThl CUJIBI  YOPYroCTH TIpU  TOIBEME TIpy3a C
MCIOJIb30BAaHUEM HEMOJIBH>KHOTO U MOJABMYKHOTO OJIOKOB.

11.M3yyeHue 3aKOHA COXPAHEHUS DHEPTUH.

Pazgen 9. Mexannveckue KoJe0aHUS U BOJHBI.

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

3atyxawmue — KojeOaHusa.  BbeIHyXJIeHHbIE  KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJiHBL. (CBoOWMCTBa MexXaHMYeCKMX BOJH. IIpomonbHble U
MOMEepeYHble BOJIHBL. JIIMHA BOJMHBI M CKOPOCTh €€ pPaclpOCTpaHCHHS.
MexaHuueckue BOIHBI B TBEPAOM Telle, CEUCMUYECKHUE BOJIHBI.

3Byk. ['poMKkocTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3Byka. UHpa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

1. HaGmonenue koneOaHUil TeNl MOJ JEUCTBUEM CHIIBI TSXKECTH M CHJIBI
YIIPYTOCTH.

Habmonenue konebaHuil Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGuroienrie BBIHYKICHHBIX KOJIEOAHUN 1 PE30HAHCA.

PacnpocTpanenue npooJIbHBIX U MONEPEUYHBIX BOJIH (HA MOJACIIHN).

HaGmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

AKyCTHYECKHM PE3OHAHC.

Jlabopamopmuwvie pabomul u onvimel.

1. OmpeneneHue 4YacTOThl W Tepuoja KojebaHUW MaTEMaTUYECKOTO
MasiTHUKA.

2. Ompepenenre 4aCTOTHI ¥ TIEpUOa KOJICOaHUHN TTPYKUHHOTO MasSTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TepUoa KojieOaHUM MOJIBEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.

ook wh

4. HUccnenoBaHue 3aBUCMMOCTHU MepUo/ia KoJeOaHUN MPYKUHHOTO MasiTHUKA
OT MaccChl rpy3a.
5. IlpoBepka HE3aBUCHUMOCTH TIEpPHOJA KOJICOAaHWU TPy3a, TMOABEIICHHOTO K
HUTH, OT MACCHI Tpy3a.
6. OmpITBI, JACMOHCTPUPYIONIME  3aBUCHMOCTh  TeEpuoaa  KoyeOaHWi
MPYXKUHHOTO MasiTHAKA OT MAcCChl TPy3a M KECTKOCTH TIPYKUHBI.
7. W3mepeHue yckopeHusi CBOOOTHOTO MaJICHUsI.
Paszgea 10. DinekTpoMarHuTHOE 110JI€ ¥ 3JIEKTPOMAarHMTHbIE BOJIHBI.
DJEKTPOMarHuTHOE  MoJie.  DJIEKTPOMarHuTHble  BOJHBL.  (CBoiiCTBa
ANEeKTpoMarHUTHBIX BOJH. [llkama »iexTpoMarHWTHBIX BONH. Mcmonp3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.
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DnexkTpoMarHuTHas mnpupoja cBera. CKOpocTh cBeTa. BoiiHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CaolicTBa 3JIE€KTPOMArHUTHBIX BOJIH.

2. BomHOBBIEC CBOWCTBA CBETA.

Jlabopamopmuuvie pabomul u onvimel.

1. V3ydyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIEHOTO

Tenedona.
Pa3nen 11. CBeroBble siBJICHUS.
JlyueBas MOJIEJIb CBeTa. HcTounuku CBeETa. [IpsamonuHenHOE

pacnipoctpaneHue cBera. 3atmenust Connua u Jlynsl. Otpaxkenue csera. [Inockoe
3epKaJio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHus cBera. l[lomHoe BHYyTpeHHee
OTpaXeHHe cBeTa. lMcrmoib30BaHUE IIOJHOTO BHYTPEHHErO0 OTPaKEHHS B
ONTHUYECKUX CBETOBO/AX.

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

Pasznoxenue Oenoro cBera B crnekrp. Omnbitel Hbiorona. CroxxeHue
CHEKTpaJbHBIX IIBETOB. Jrcnepcus cBera.

Hemoncmpayuu.

[IpssMOIMHENHOE PacIIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyuenune u300pa>keHUi B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

IIpenomiienue caera.

OnTuueckuid CBETOBO/I.

Xon nydei B coOuparolieu JuH3e.

Xox n1y4yer B pacCEenBaIOLIEN JINH3E.

[Tomyuenune n300pa>keHUM C MOMOIIBIO JTH3.

. [punmun aeiictBus doToarmnapara, MUKPOCKOIA U TEJIECKOMA.

10.Mogens rnasa.

11.Pa3noxxenue 6eoro cBeTa B CIIEKT).

12 .Ilony4yenue 6enoro cBeTa MpH CI0KEHUU CBETa Pa3HbIX I[BETOB.

Jlabopamopmuuvie pabomul u onvimel.

1. UccnenoBanue 3aBUCHUMOCTH Yrja OTPaXEHHs CBETOBOI'O Jiyya OT yIJa
najeHusl.

©CONOORA~RLDDE

2. M3yueHue XxapaKkTepUCTUK U300paKeHUs IpeaMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yIJIa MPEJIOMIICHHS] CBETOBOTO Jiyda OT yrija
naJIeHUs Ha TPaHMIIEe «BO3AYX—CTEKIIO.

4. Tlonyuenue n300pakeHU ¢ TOMOILBIO COOMPAIOIEH JIMH3BI.
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5. Ompenenenue POKYCHOrO PacCTOSHHS U ONTHYECKOW CHUIIBI COOMparolen
JINH3BL.

6. OmBITHI MO PA3IOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnbITHl MO BOCHPUATHIO I[BETA MPEAMETOB IMPH WX HAOIIOACHUM 4Yepes
L[BETOBBIE (PUIIBTPHI.

Pa3nen 12. KBanToBble iBJICHHUA.

Omnwitel Pesepdopna u mmanerapHas mozaenb atoma. Mojenb atroma bopa.
Hcnyckanue u nornomieHue cBera atomoM. KBaHTel. JInHeWYaThie CIEKTPHI.

PannoaktuBHOCTE. Anbda, OeTa- u ramma-uznydeHusi. CTpoeHHe aTOMHOTO
sapa. HykiioHHass wmopens aroMHOro siapa.  M3oromel.  PangnoakTuBHBIE
npeBpaiieHus. llepuon nonypacnaga aTOMHBIX SIAED.

Snepubie peakiuu. 3aKOHBI COXpaHEHHUs 3apsiIOBOrO M MacCOBOTO YHUCEIN.
DOHeprus cBsi3M aTOMHBIX sifep. CBs3p Maccel M 3HEpruu. Peakuuu cuHTE3a U
nenenus saaep. Uctounuku sneprun CosHIla U 3BE31.

SAnepnas sHepretvka. JeMCTBUA paAMOAKTUBHBIX H3JIYYEHUU HA IKUBbBIC
OpPraHU3MBbl.

Hemoncmpayuu.

CrexTppl U3Ty4EHHS U MOTJIOMICHUS.
CnekTpbl pa3IMYHbIX Ta30B.

CnekTp Bojopoa.

Hab6monenue TpekoB B kamepe BuiibcoHa.
Pabota cuérumka HOHU3UPYIOMINUX U3TYUCHUM.

ocoukkowprE

Peructpanust u3nydeHus: IpUPOIHBIX MUHEPATIOB U TPOYKTOB.

Jlabopamopuusie pabomel u onvimel.

1. HaGmroneHue CIUTONIHBIX U TMHEHYATHIX CTIEKTPOB U3TyUCHUSI.

2. UccnenoBanue TPEKOB: M3MEPEHHE HHEPTrUU YACTUIBI MO TOPMO3HOMY

nyTtu (mo ¢otorpadusam).

3. M3mepenne paanoakTUBHOTO (OHA.

IToBTOpPUTEILHO-0000IAKO NI MOTYJIb.

[ToBTOpHTEIHHO-0000MIAIONTUH MOAYJIh MIPEAHA3HAYCH JJI CUCTEMAaTH3aIuu
¥ 00001IEHUsI TPEIMETHOTO COJIEP’KaHUS M ONBITA AESTEIbHOCTU, TPUOOPETEHHOTO
NP HU3YYECHHH BCETO Kypca (PU3HKU, a TaKXKe MJI1 MOATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY 2K3aMEHY Mo (hU3UKe [JIsi O0ydaroluxcs, BBIOPABIIUX 3TOT
y4eOHBIN MpeMeT.

[Ipu M3ydyeHHM JAHHOTO MOJYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JIeSITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBAETCS JOCTHUKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  TUIAHUPYEMBIX  Pe3yibTaTOB  oOyueHus, GopMupyercs
€CTECTBEHHOHAYYHASITPAMOTHOCTb: OCBOCHHE HAy4HBIX METOJOB HCCIEIOBaHUS
SBJICHUNM TIPUPOJBI U TEXHUKH, OBJIAJCHUE YMEHUSMHU OOBSCHATH (HU3UYECKUE
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SABJICHUS, NPUMEHSS TIOJIyYCHHbIE 3HAHUA, pElaTh 3aJayd, B TOM YHCIIE
KauEeCTBEHHBIE U DKCIIEPUMEHTAIIbHBIE.
[IprHIMNIMATBHO €SI TEILHOCTHBIN XapakTep JAHHOTO pa3Jiesia peaanu3yeTcs 3a
c4€T TOTO, 4YTO OOYUAIOIIHMECs BBIMOIHSIOT 3a/1aHUsI, B KOTOPBIX UM IpEJIaracTcs:
Ha OCHOBE TIOJIyYEHHBIX 3HAHUW pacro3HaBaTh U HAYYHO OOBICHSTH
dbuznueckue sIBICHHS B OKPYKAIOIIEH TPUPOJIE U MOBCETHEBHOMN KU3HH,
UCIOJIb30BaTh HAYYHBIC METOJIbI MCCIEAOBAHUS (PU3NUYECKUX SIBJICHUH, B TOM
YHUCIIE IS IPOBEPKU TMIOTE3 U MOJTYYEHUS] TEOPETUUECKUX BHIBOJIOB;
OOBSICHATh HAyYHBIE OCHOBHI HamOoJiee BAXKHBIX JOCTHIKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEP, MPAKTUYECKOTO UCHOJIb30BAHUS PA3IMUHBIX UCTOYHUKOB
SHEPrMHd Ha OCHOBE 3aKOHA IMPEBPAILICHUS U COXPAHECHUS BCEX M3BECTHBIX BHUJIOB
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 JOCTUKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHLIX U TPCAMCTHBIX O6p830BaT€J'IBHI:>IX

pe3yJIbTaTOB.

B pe3ynpraTe n3yuenus Gpu3MKU Ha ypOBHE OCHOBHOT'O OO0IIEro o0pa3oBaHus

y oOy4aromierocsi 0ynyr copMHUpOBaHbBI CIECAYIONIUE JTUYHOCTHBIC PE3yJIbTaThl B
YacTH:

1) naTpMoTHYECKOr0 BOCIUTAHUS:

[J mposiBIEHME UHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON
bu3MYECKON HAayKH;

[} LIEHHOCTHOE OTHOILIEHUE K IOCTHXKEHHUSIM POCCUMUCKHUX YUEHBIX -(DU3UKOB;

2) rpaskIaHCKOr0 M JYXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS

[} TOTOBHOCTbH K aKTUBHOMY Y4aCTHIO B 00CYXJACHUHU OOIIECTBEHHO3HAYMMBIXU
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHKEHUN
buzuKy;

] OCO3HAaHHWE BAXKHOCTU MOPAIbHO-3TUYECKUX MPHUHIUIIOB B JIEATEIbHOCTH
Y4E€HOIO;

3) 3cTEeTH4eCKOro BOCIIUTAHUSA:

[] BOCTIpUSITHE ICTETHMUYECKUX KauecTB (PU3MUYECKOW HayKu: €€ rapMOHHMYHOIO
OCTPOEHMUSI, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI' O TO3HAHMSL:

[] oco3HaHWE LIEHHOCTH (PU3NYECKOM HAyKH KakK MOIIHOIO HHCTPYMEHTA
MIO3HAHUSI MHPA, OCHOBBI PAa3BUTHS TEXHOJIOTUM, BaXKHEHMIIEH COCTABJISIOLICH
KYJIbTYPBI;

[] pa3BuUTHE Hay4YHOW JIFOOO3HATEILHOCTH, HMHTEpPEca K HCCIeA0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opvmupoBaHMs  KYJbTYPbl 3I0POBbS W  3MOLIHOHAJIBHOIO
OJlaromosyyms:

(] oco3HaHME UEHHOCTH O€30MacHOro oOpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTU TMpaBWJI OE30MacCHOrO IOBEJACHHUS Ha
TPAHCIOPTE, Ha JOpOrax, C AJIEKTPUYECKHUM U TEIUIOBBIM OOOPYJOBaHUEM B
JOMAIIIHUX YCJIOBUSX;

(1 copMupOBaHHOCTb HaBblKa peQIeKCHM, IPU3HAHHWE CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y IPYroro 4eioBeKa;

6) TPy10BOr0 BOCIIMTAHMS:
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e [] aKTMBHOE y4dyacTHE€ B pEUICHWU MNPAKTHYECKUX 3a7au (B paMKax CEMBbH,
00pa30BaTeNbHOW OpraHM3aldM, TOpojAa, Kpas) TEXHOJOTUYECKOW WU
COLIMAIbHOM HAIIPaBJIIEHHOCTH, TPEOYIOLTUX B TOM YHCIIE U PU3NUECKUX 3HAHUI;

e [J MHTEpeC K MPaKTUUECKOMY M3yUEHHUIO TPOodeccHil, CBSI3aHHBIX C (PU3UKOIL;

e 7) 3KOJOrM4eCKOro BOCIIMTAHUS:

e [J opueHTalUMs HA NpUMEHEHUE (PU3MUECKUX 3HAHMW U1l pPEeLIeHHs 3a1ad B
0o0JacTH OKpY’Kalollled CpeJlbl, IUJIAaHUPOBAHUS TMOCTYINKOB W OLEHKH HUX
BO3MOXHBIX MIOCHEACTBUH JIJIsI OKPYXKAIOLIEH CPEbL,

e [J oco3HaHME IIOOATBLHOTO XapaKTepa HKOJOTHYECKUX MpoOIeM U MyTel ux
pelieHus;

e 8) aganTauMu K M3MEHAIIUMCH YCJIOBMAM COUMAJIBHOW M NPHPOAHOH
cpeabl:

e [J moTpeOHOCTH BO B3aUMOACWCTBUM NPU BBINOJIHEHUHM HCCIECAOBAHUN U
IPOEKTOB (PM3MYECKOW HAMPABIEHHOCTH, OTKPBITOCTh ONBITY W 3HAHUAM
APYTHuX,

e [] TIOBBIIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3 IPAKTHYECKYIO
NEeSATENbHOCTB;

e [] noTpeOHOCTh B POPMHUPOBAHNUU HOBBIX 3HAHUI, B TOM YHUCIE ()OPMYIUPOBATH
UJICU, TIOHSTHS, TUIIOTE3bl O PU3NUECKUX OOBEKTAX U SBJICHUSIX;

e [] oco3HaHME JACPUIIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETCHTHOCTEH B 00J1aCTH
buzuKy;

e [] MJAaHUPOBAHHME CBOETO pPa3BUTHUS B MNPUOOPETEHUH HOBBIX (DUIUUECKUX
3HAHUU;

e [] cTpeMJICHHE aHATM3UPOBATh U BBISBIATH B3aUMOCBS3H MPUPOJIbI, 00I1IECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAHUEM (PU3MUECKUX 3HAHUM;

e [] OLEHKAa CBOMX JACUCTBHM C YYETOM BIMSIHUA Ha OKPYXKAIOUIYIO Cpeny,
BO3MOYKHBIX I'JI0O0AIBbHBIX ITOCIIEACTBUI.

METAIIPEAMETHBIE PE3YJIBTATBI
B pe3ynbrare ocBoeHus mporpamMmsl o (pU3MKE Ha ypOBHE OCHOBHOI'O O0IIEr0
oOpa3oBaHus y oOydaromerocss Oyayr chopMHpoBaHbl MeTanpeaMeTHbIE
pe3yJabTaThl, BKJIIOYAIOIINE O3HABATEIbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1EHCTBHUS,
KOMMYHUKAaTUBHBIC  yYHHUBEpPCaJbHbIE  Y4eOHbIE  JEUCTBHS,  PETYJISITUBHBIC
YHHUBEPCAIbHBIE YUE€OHBIE IEHCTBHUS.

ITo3HaBaTe/ibHBIE YHHBeEpPCAJbHbIE YUeOHbIe NeiCTBUA

Bba3oBble Jornueckue aeMcTBUA:

19



BBISIBIISITh M XapakTEPHW30BaTh CYIIECTBEHHBIE TPU3HAKA OOBEKTOB
(s1BICHMI);

YCTaHABJIMBATh CYMIECTBEHHBIN MpPHU3HAK KJIACCU(UKAITUN, OCHOBAHUS JIJIS
000011IeHNs U CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUHUS B pacCMaTpUBAeMBbIX (paKTax,
JTAHHBIX U HAOFOACHUSIX, OTHOCAIINXCS K (PU3NICCKUM SIBIICHUSIM;
BBISBJISITh TIPUYUHHO-CIICICTBCHHBIC CBSI3M TPU HM3YUYCHUH (DU3UICCKUX
SIBIICHUN U TIPOIIECCOB, JIEJaTh BHIBOJIBI C MCIIOJIb30BAHUEM JICTYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUCHHUH, BBIIBUTATh THUIIOTE3bI O B3aMMOCBSI3SX
(bM3UYCECKHUX BEIINYHH,

CaMOCTOSITEIbHO BBIOUPATH CIIOCO0 perieHrs yaeOHoM puznueckoit 3aaauu
(cpaBHEHHE HECKOJIbKMX BAapUAaHTOB pEIICHUS, BBHIOOp HamOoIee
MOJIXOSIIETO ¢ Y4ETOM CaMOCTOSTEIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarelbCKue AeMCTBYS.

HCIIO0JIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKU HHCTPYMEHT MO3HAHMUS;
MPOBOJIUTH MO CAMOCTOATENILHO COCTaBJIEHHOMY ILUIAHY OIBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOe UCCleloBaHue (PU3UUECKOro
SIBJICHUS;

OLICHMBAaTh HAa MPUMEHUMOCTb M  JOCTOBEPHOCTh HH(MOPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEI0BAaHUS WIIA SKCIIEPUMEHTA;

CaMOCTOSITEIbHO (hOPMYJIMPOBATH 00OOIIEHUSI U BBIBOJIBI IO pe3yJibTaTam
MPOBEIEHHOTO HAOIIOACHUS, OTbITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlajbHEHIee pa3BUTHE  (PUBHUECKUX
MPOIIECCOB, a TAKKE BBIJIBUTATh MPEATOIOKEHUS 00 X PAa3BUTHH B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHSATH Pa3IuYHble METOJbI, HHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope MHGpOpPMAIMK WIA JaHHBIX C y4ETOM MPEASIOKEHHONW Y4eOHOI
bu3ndecKoi 3a/1a4u;

aHAJTM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MHPOPMAIIHIO
pa3IMYHBIX BUIOB U (OPM IPEICTABICHNUS;

CaMOCTOATEJIbHO  BBIOMpaTh ONTUMAJIBHYIO (OpMY MpeACTaBICHUS
uHbOpMAIlMM W WUIIOCTPUPOBATh pEIIaeMble 3aJaud  HECIOKHBIMHU
cXeMaMHu, IuarpaMMaMi, HTHOU rpaduKoil 1 UX KOMOUHAIUSMU.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:

B Xoj€ OOCYyXJAeHHs y4eOHOro maTepuasa, pe3yibTaToB Jab0paTOpPHBIX
paloT U MPOEKTOB 33aJaBaTh BOIMPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMBbI U
BBICKa3bIBaTh HJI€W, HAICJICHHbIE Ha pPELICHHE 33a/Jayd U TMOIJIep’KaHue
Oaro)keaaTeNbHOCTH OOIICHUS;
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COINOCTAaBJATh CBOM CYXJICHHS C CYXICHHSIMHU JPYIMX YYaCTHUKOB
Jaiora, OOHapyKHUBaTh pa3jiMune U CXOJCTBO MMO3UIINNA;

BBIPAYKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO MPEACTABIATh PE3YIbTATHI BHITOIHEHHOTO (PU3HYECKOTO OIbITa
(3KCTIEpUMEHTA, UCCIIEJOBAHUS, TPOEKTA);

MIOHUMATh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHAHOW U MHANBULYaIbHON
paboThI MPU PELIEHUN KOHKPETHOM (hU3MUEeCcKOi MpoOIeMbl;

MPUHUMATh 1IeJIM COBMECTHOW AESATENbHOCTH, OPraHU30BbIBATH JEHCTBUSA
no e€ JOCTHKEHHUIO: paclpeieNsiTh poJid, OOCYXAaTh IMPOLECChl U
pe3yJIbTaThl COBMECTHOU paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIHOJEH;
BBINOJIHATH CBOK YacCTh pa0OThI, JOCTUTasi KAUECTBEHHOI'O PE3yJIbTaTa 10
CBOEMY HaIIpaBJICHUIO U KOOPAUHUPYS CBOU IEUCTBUS C APYTUMU YWICHAMHU
KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJAJa B OOLIMH MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENIBHO C(HOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICH CTBUSI.

PeryasiTuBHbIC YHUBepPcAJIbHbIE Y4eOHbIE 1elCTBUS

Camoopranmzanmsi:

BBISIBJISITH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOLINX
JUISL pereHus] GU3NIeCcKUX 3HAHUM;

OPHUCHTHUPOBATHCA B Pa3JIMYHBIX moaxogax IIPUHATHA pemeHHﬁ
(MHAMBUAYANbHOE, TPUHSTHE PEIICHHUs B TPYyMIE, MPUHATHE pPEIIECHUN
TPYIIIOi);

CaMOCTOSITEJTHHO COCTABJIATh AITOPUTM pelieHUsT PU3NIECKON 3a/1aun UITn
IIJIaHa HCCJICIO0BAHUS C y‘{éTOM HMCIOIUXCA PECYpCOB U CcOOCTBEHHBIX
BO3MOKHOCTEW, ApryMEHTUPOBATH IIPEJIaracMble BApUAHTHI PELICHU;
JCJIaThb BLI60p n 6paTI> OTBCTCTBCHHOCTD 34 PCHICHHUC.

CaMOKOHTp 0J1b, 3MOHHOHaJIBHLIﬁ HHTCIJICKT:

JIaBaTh aJICKBATHYIO OLEHKY CUTYallMU U MIPEeAJIarath IUIaH €€ N3MEHEHUS;
OOBSICHATh NPUYMUHBI  JOCTHXKEHUS  (HEHOCTHIKEHHUS]) PE3yJbTaTOB
NeSATENIbHOCTH, AaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B AESITEIBHOCTh (B TOM YHUCIIE B XOJ| BBIIIOJIHEHUS
(GU3MYECKOro MCCJENOBAaHMUS WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENbCTB, HM3MEHUBIIMXCS CUTYyalld, YCTAHOBJIEHHBIX OLIMOOK,
BO3HMKILINX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTH ce0s1 HA MECTO APYroro 4ejloBeKa B XOJ€E CIIOpa WK JUCKYCCHUU Ha
Hay4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY APYTOTO;
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® TIPU3HABATH CBOE MPaBO HA OMIMOKY MPH PEUICHUH PU3NIECKUX 3a7a4 UITH
B YTBEPXKICHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IIPABO APYIOro.

HPEIMETHBIE PE3YJIbTATbBI

K xoH1y 00yuyeHust B 7 kjiacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXxkaTh C(HhOPMHUPOBAHHOCTH Y 00YUaIOIIUXCST YMEHUI:

® WCIIOJNIb30BaTh  TOHATHS: (U3MUECKHME H  XUMHUYECKUE  SBJICHUS,
HaOJIIO/ICHHE, JKCIEPUMEHT, MOJENb, TUIIOTE3a, CAMHHIIBI (HU3MUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMSA BeulecTBa (TBEPIOE,
JKUJIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBH)KEHUE (paBHOMEPHOE,
HEPABHOMEPHOE, NPSAMOJIUHEHHOE), TPACKTOPHs, PaBHOACHCTBYIOLIAS
CuJIa, nedopManus (ympyras, MJIaCTUYECKast), HEBECOMOCTb,
COOOIIAOIINECT COCYIBI;

e paznmmuarh sBieHUS (AuQdy3us, TEIOBOE ABWKEHUE YaCTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JIBIDKCHHE,  WHEpIIHS,
B3aMMOJICMICTBHE TEJ, PABHOBECHUE TBEPABIX TEJI C 3aAKPEMIEHHON OCHIO
BpallleHUs], TIepeiaya JaBiaeHUs TBEPIBIMU TeJIaMU, KUIKOCTIMU U Fra3aMu,
aTMoc(pepHOE [aBJIEHWE, IUIABaHWE TeEJ, MPEBpPALICHUS MEXaHWYECKON
HHEPTYHr) MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIINUX JaHHOE (PU3NYECKOE SBIICHUE;

® pacrmo3HaBaTh TNPOSIBIICHWE M3YYCHHBIX (PU3WYECKUX  SIBJICHHM B
OKpYXKaloIlleM MHUpe, B TOM 4ucie (GU3MYECKUE SBJICHUS B MPUPOJIE:
MPUMEPHI JBMKCHHUS C PA3IMYHBIMU CKOPOCTSIMU B KHUBOW M HEKHUBOU
NpPUpOJIC, NEHWCTBHE CHJIBI TPCHHUS B MPUPOJIC M TEXHUKE, BIUSHUC
aTMoc(epHOro JaBJiCHUS HA KUBOW OPTraHM3M, IJIaBaHUE PBIO, phIUaru B
TeJIe 4eJO0BeKa, MPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B Y4eOHYIO,
BBIJICIISITH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHM) (U3UUECKUX SBIICHUH;

® ONUCHIBATh U3YUYECHHBIC CBOMCTBA Tel M (U3HUECKHUE SBICHUS, UCIIONIb3Ys
bu3ndeckue BeMMInHbI (Macca, 00hEM, INTIOTHOCTD BEIECTBA, BPEMS, MyTh,
CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIPYrOCTH, CHJIa TSKECTH, BEC Tela,
cujia TpeHus, NaBjieHue (TBEPIOro Tena, )KUIKOCTH, ra3a), BRITATKUBAOIIas
CHJIa, MEXaHW4yeckass padoTa, MOUIHOCTb, IJIEYO CHUJIbl, MOMEHT CHUJIbL,
KO (PUIIMEHT TOJIE3HOTO JIEUCTBUSL MEXaHU3MOB, KHHETHYECKas W
MOTCHIMAIbHAST JHEPTHsi), TpPH ONMHUCAaHWU TIPABWIHLHO TPAKTOBAThH
(bu3HYECKUI CMBICI UCTIONIB3YEMbIX BEJTUYMH, X 0003HAYEHUS U €AUHUIIBI
GU3NYECKUX BEIWYMH, HAXOAWTh (OPMYIBI, CBS3BIBAIONINC JTAHHYIO
(GU3MYECKYI0 BEIMYUHY C JPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEIIUYNH;
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® XapaKTepHU30BaTh CBOWCTBAa TeJ, (U3MUECKHUE SIBICHUS M MPOIECCHI,
UCIOJIb3Ysl IPaBUJIa CIOXKEHUS CUII (BIOJIb OJHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbluara (0JoKa),
«30JI0TO€ TPABUJIO» MEXAaHUKH, 3aKOH COXPAHEHHS MEXaHMYECKOU
SHEPruM, NpPU DTOM JlaBaTh CJOBECHYIO (OPMYIMPOBKY 3aKOHa U
3aMKChIBATh €r0 MATEMATHUYECKOE BHIPAXKEHUE;

e OOBACHATH (PU3NUYECKUE SBJICHUS, MPOLIECCHl U CBOMCTBA TEJl, B TOM YHUCIE
U B KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATH MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE u3 1-2
JIOTUYECKUX IIAroB ¢ Omopoi Ha 1—2 M3yd4eHHBIX CBOMCTBA (PU3MUYECKUX
SBIICHUH, PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

e pemarbh pacyéTHhle 3a7aud B 1—2 JEHCTBUSA, MCHOJb3Ys 3aKOHBI M
bopMyJbl, CBsI3bIBAIOIINME (DU3MUYECKHME BEIMYMHBI: HAa OCHOBE aHAU3a
YCIIOBHS 33/1a4¥l 3aIUCHIBATh KPATKOE YCJIOBHE, MOJCTABIATH (PU3UUECKHE
BEIMYUHBI B (DOPMYINIbI ¥ TPOBOAUTH pacuérhl, HAXOIUThH CIPABOUYHBIC
JTaHHBIE, HEOOXOAMMBIE JIJIsl PEIlIeHUsl 3a]1a4, OLIEHUBATh PEATMCTUYHOCTD
MOJIYYEHHOH (PU3UYECKON BEJIMYUHBI;

® pacrno3HaBaThb MPOOJIEMBI, KOTOPbIE MOYKHO pEIIUTh MPU T[OMOIIH
($u3NYECKUX METOAOB, B ONUCAHUM UCCIIEOBAHUS BBIIEIATH IPOBEPSIEMOE
MpeanonokeHue (runoTe3y), pa3inyaTh U UHTEPIPETUPOBATH MOTYUEHHBIN
pe3yabTaT, HaxXOAUTh OUIMOKM B XOJAE ONbITA, JAeNaTb BBIBOABI IO €ro
pe3yJsbTaraM;

® [POBOAUTH OMNBITHI 1O HAOMIOACHUIO (PU3MUECKUX SBICHUW WU
(bu3HUEeCKUX CBOMCTB TeIl: (OPMYIUPOBATH TPOBEPSEMBIE MTPEATIONOKEHNUS,
coOMpaTh YCTAaHOBKY M3 MPEIIOKEHHOT0 000pYA0BaHHUs, 3aIIUCHIBATH X0/
OmbITa U GOPMYIUPOBATH BHIBOJIBI;

® BBINOJHATH NPSIMBIE H3MEPEHUS PACCTOSHUS, BPEMEHU, MAacChl TeEIa,
00béMa, CHUIBI U TEMIIEPATypbl C MCIOIb30BAHHUEM AaHAJOTOBBIX U
u(poBeIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS MNPUOOPOB C Y4ETOM
3aJIaHHOM a0COMIOTHOM MOTPEIIHOCTH U3MEPECHHUIA;

® [IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3UYECKON BEJIMYHUHBI OT
JIpYrod € HCIOIb30BAaHUEM TMPSAMBIX HM3MEPEHUI (3aBUCHUMOCTH IyTH
PaBHOMEPHO JIBHKYILETOCS T€JIa OT BPEMEHU JBUKEHUS TEJIA, CUIIBI TPEHUS
CKOJIB)KEHHSI OT Beca Teja, KayecTBa OOpabOTKM IMOBEPXHOCTEW Tel H
HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUJIOLIAAN CONPUKOCHOBEHHUS TEJ, CHUJIbI
YIPYTrOCTH OT YIJIMHEHUS MPYKUHBI, BBITAJKUBAIOLIEH CHIIBI OT 00bEMa
NOrpyKEHHOM YacTU Teja U OT TUIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€ja, OT INIYOUHBI, Ha KOTOPYIO HOTPYKEHO TeJo, YCIOBUM
IJIaBaHUsl T€J, YCJIOBUN paBHOBECHUSl phluara W OJOKOB), y4acTBOBAaTh B
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IUIAHUPOBAHUU  Y4eOHOro HCCIEOBaHUs, COOMpaTh YCTAHOBKY U
BBITIONTHATh W3MEPEHUs, CJIeNys MNpeJIoKEHHOMY IUIaHy, (UKCUPOBATh
pe3yNbTAaThl TMOMYYCHHOW 3aBHUCHUMOCTH (U3WYECKHX BEIUYHH B BHJIC
MPENJIOKEHHBIX Ta0MUI] U TpaduKOB, JeNaTh BBIBOABI MO pe3yJibTaTaM
WCCIICZIOBAHMS,

MPOBOANTh KOCBEHHBIE H3MEpPEHHS (U3MYECKUX BETUYUH (IUIOTHOCTH
BEIIECTBA KUJIKOCTU U TBEPIOTO TEJIa, CUJIa TPEHUS CKOJIbKEHHUSI, TaBIICHHE
BO3/lyXa, BBHITAIKUBAIONIAS CWJIa, JCHCTBYIOIIAs Ha TMOTPYyXEHHOE B
KUIAKOCTh  TeNO, KOIPGUIMEHT TIOJNE3HOr0  JCHCTBUS  IMPOCTHIX
MEXaHU3MOB), CJENys MPEUIOKEHHON WHCTPYKIIMHU: TPH BBITIOJIHEHUU
U3MEpEeHU coOUpaTh HSKCHEPUMEHTAIbHYI0 YCTAHOBKY W BBIYHCIATH
3HAYEHUE NCKOMOM BEINYMHBI;

co0iroAaTh MmpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
000pyZI0BaHHEM;

YKa3bIBaTh MPUHIUIBI ACHCTBUS TPHOOPOB M TEXHHUYECKUX YCTPONCTB:
BEChl, TEPMOMETpP, JIUHAMOMETpP, COOOINAIOIIHUECS COCYIbI, OapomeTp,
pBIYar, MOABMKHBIN M HETIOJBIIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepu30BaTh MPUHIUIBI JCHUCTBUS HM3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM HA HX oOmnucaHus (B TOM 4YHUCIE:
MOJAIINAITHAKH, YCTPOMCTBO BOJOMNPOBOAQ, THAPABIMYSCKUMN  TIpecc,
MaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, ApEOMETP), UCTIONB3Ys 3HAHU S
0 CBOMCTBax (PM3MUECKUX SBJICHUM U HEOOXOAUMBIC (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOJINUTHE  MpUMEpPhl  (HAXOauTh  WHOpPMAIMIO 0  TIpuMepax)
MPAKTUYECKOTO HCIIOJIb30BaHUSI (PU3NYECKUX 3HAHUN B TMOBCEIHEBHOU
KU3HU JUIsl obecrieueHus: 0€30MacHOCTH NP OOpalleHuu ¢ IpudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHUS 3I0POBBS 1 COOJIIOICHUS HOPM
HKOJIOTUYECKOTO MTOBEACHHSI B OKPYXKAIOIIEH Cpejie;

OCYIIECTBIATh OTOOp UCTOYHUKOB uH(Mopmaruu B HHTEepHETE B
COOTBETCTBUU C 33JaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIIUXCS
3HAHMK W TyTéM CpaBHEHUS pPaA3UYHBIX WCTOYHUKOB BBIACIATH
uHdopmMaIio, KOTopas SBISETCS MPOTUBOPEUYUBON WM MOXKET OBIThH
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BHITIOJHEHUU YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISIPHYIO
auTeparypy GU3NYECKOT0 COACPKAHUSI, CIIPABOYHBIC MAaTEPUAITBI, PECYPCHI
cetu VHTepHeT, BmageTh NpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusl HHPOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
Co3/1aBaTh COOCTBEHHBIC KpaTKHE MUCbMEHHBIC W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 WMCTOYHHUKOB WMH(MOpMAIU (PU3NIECKOTO COAEpKAHUSA, B TOM
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qucIe MyOIMYHO IeNaTh KpaTKue COOOIEHUsI O pe3yibTaTaxX MPOEKTOB MU
y4eOHBIX MCCIEIOBAHUN, TP 3TOM TPAaMOTHO MCIIOJIb30BaTh U3YYCHHBIN
MOHATUHHBIN ammapaT Kypca (H3UKH, COMPOBOXKIATH BBICTYILICHUE
MPE3CHTAlNEN;

® [IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCICNOBAHUM paCIpPEIesiTh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBHM C TIOCTABIICHHBIMHU 3ajladaMH,
CIICIUTh 3a BBHINIOJHEHWEM TIUJIaHA JIEWCTBUI, aJIeKBaTHO OIICHUBATh
COOCTBEHHBIN  BKJIQJ, B  JIEATEIBHOCTh  TPYIIBI,  BBICTPAUBATh
KOMMYHUKAaTHBHOE B3aUMOJICHCTBHEC, YIUTHIBasi MHEHUE OKPY)KAIOIIIHX.

K xonIty o0y4uenus B 8 kijiacce rnpeaMeTHbIC pe3yIbTaThl HA 6a30BOM ypOBHE

JOJKHBI OTpaxaTh c(hOPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

® LCIIOJIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBH)KEHHE
aTOMOB ¥ MOJICKYJI, arperaTHbIe COCTOSIHHS BEIIECTBA, KPUCTALTNYECKUAE U
amMop(HBIE TeNa, HACHIICHHBIH W HEHACHINICHHBIA I1ap, BJIAKHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS OJHEPrus, TEIUIOBOM JBUTATElb,
AIIEMEHTAPHBIN JIEKTPUICCKUN 3apsl, JICKTPUUIECKOE TI0JIe, TIPOBOTHUKA
U JUDJICKTPUKH, TOCTOSTHHBIN 3JIEKTPUUECKUNA TOK, MATHUTHOE TIOJIE;

® pa3nuuarh SBJICHUA (TEIUIOBOE pacIIMPEHUE U CKaTue, Teriomnepenaya,
TEIJIOBOE PAaBHOBECHE, CMAauyMBaHWE, KAMMUIIPHBIC SBJICHUSA, UCIIAPCHHE,
KOHJIEHCAIUsl, TUIaBJICHUE, KpucTaumsaius (OTBEpACBaHUE), KHUIICHUE,
Terionepeaaya (TEeTIonpPOBOHOCTD, KOHBEKIU, U3ITy4EHUE),
AIIEKTpU3AITUS TEJ, B3aUMOCHCTBUE 3apsIOB, ACHCTBHUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aUMOJICUCTBHE MAarHUTOB, JICUCTBHE
MarHUTHOTO TTOJISl Ha TTPOBOAHUK C TOKOM, DJICKTPOMAarHUTHAs WHTYKIIHS)
MO0 OINHWCAHUID WX XapaKTePHbIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIHUX JaHHOE (PU3NYECKOE SBIICHUE;

® pacrmo3HaBaTh TNPOSBIIEHWE M3YYCHHBIX (PU3WUECKUX SBICHUH B
OKpy)XarolieM MHpe, B TOM uucie (U3MUECKUE SBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSDKCHHE W KAMWUISIPHBIC SBJICHHUS B TIPUPOIE,
KpUCTaUIbI B Tpupozae, uznydeHue ConHila, 3aMep3aHue BOAOEMOB,
MOpCKHE Opr3bl, 00pa30BaHKUE POCHI, TYMaHa, WHEs, CHETa, DJIICKTPUIECKUE
SBIICHUS B aTMocdepe, dICKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOC
noJie 3eMJtu, Ipeid MoI0COB, POJIb MATHUTHOTO TOJIS JJIs1 5KM3HU Ha 3eMJle,
MOJIIPHOE CHSHHUE, TPHU ITOM TIEPEBOAUTH MPAKTHUECKYIO 3a1ady B
yueOHYI0, BBIICNSATH CYIIECTBEHHBIE CBOMCTBAa (MpU3HAKK) (DUIUUECKUX
SIBJICHUI;

® OMNUCHIBATh M3YUYCHHBIC CBOMCTBA Tel M (U3HUECKHUE SBICHUS, UCTIOIB3YS
bu3ndeckue BEINYUHBI (TEMIIepaTypa, BHYTPEHHSS dHEPrus, KOJIMYECTBO
TEIJIOTHI, yJelbHAas TEMJIOEMKOCTh BEIECTBA, yaAeTbHAs TEIuioTa
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IUIABJICHUS, yJeJbHAs TEIJIoTa MapooOpa3oBaHus, YJENbHas TemioTa
CrOpaHusi TOIUIMBA, KOX(MOUIIMEHT TMOJE3HOr0 JCUCTBUS TEIUIOBOM
MallIMHbI, OTHOCUTENbHAS BIAXKHOCTh BO3/1yXa, JIEKTPUUECKUN 3aps, cuia
TOKa, DJEKTPUYECKOE HAMNpSHKEHUE, COMPOTHUBIICHUE  IPOBOJIHHKA,
yIIeJIbHOE COMPOTHUBIICHUE BEIIECTBA, pa00Ta U MOIIHOCTD 3JIEKTPUUYECKOTO
TOKa), TpU OMUCAHWUU TIPABWIBHO TPAKTOBATh (PU3NYECKUM CMBICH
UCIOJIb3YEMbIX BETUYMH, 0003HAUCHUS U €TUHUIIBI (PU3NIECKUX BEITUYHH,
HaXOAUTh (DOPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEJIMUYUHY C
JIPYTUMHU  BEIMYMHAMH, CTPOUTh TpadUKu M3yYEHHBIX 3aBHCUMOCTEH
(hU3UYECKUX BEJINYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKHE SBJICHHUS W MPOIECCHI,
UCIIOJIb3ys OCHOBHBIE€ IOJOKEHHSI MOJIEKYJISIPHO-KHUHETUYECKOW TEOPUHU
CTPOEHMSI BEILLECTBA, MPUHLHUII CYNEPIO3ULHUHA NOJEH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma JyIsl ydacTKa LenH, 3aKO0H
Jxxoyns—Jlenna, 3akOH COXpaHEHUS SHEPTUH, IIPY 3TOM J1aBaTh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA U 3aIIUCHIBATh €r0 MAaTEMATUUYECKOE BhIPAYKEHUE;
OOBSCHATh (PU3NYECKUE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYyalluil NPAKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBISIBISIThH
NPUYUHHOCIIEICTBEHHBIE CBA3U, CTPOUTh OOBSICHEHUE U3 |—2 JIOrH4ecKux
1aroB ¢ Onopoil Ha 1-2 W3Y4EHHBIX CBOMCTBA (PU3NYECKUX SIBICHH,
(U3HYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemarbh pacu€THbIC 3aJayd B 2—3 JIEUCTBUS, MCIIOIb3YS 3aKOHbI U
dbopMyJbl, CBSI3BIBAIOIINME (DU3NUYECKUE BEJIMYHMHBI: HAa OCHOBE aHaJM3a
YCIIOBUA 3aJ]auMl 3aluChiBaTh KPATKOE YCIJIOBHUE, BBIABISATH HEJOCTATOK
JAHHBIX JUIsI pelIeHus 3aJadd, BBHIOMpATh 3aKOHBI U (POPMYIIBI,
HEOOXOoAMMBIE N7l €€ pelleHus, MPOBOIUTh Pacuy€Thl M CpPAaBHUBATH
MOJIYYUEHHOE 3HaueHue (PU3MUEeCKO BEJIMUYMUHBI C U3BECTHBIMU JIAaHHBIMU;
pacrno3HaBaTh MpOOJIEMbI, KOTOpPbIE MOXKHO pEIIUTh MpU OMOLIU
(buU3NYECKUX METONIOB, HCIIONb3Yysl ONHMCAHWUE HCCIEAOBAaHHUSA, BBIICIATH
MIPOBEPSIEMOE  TMPEANONIOKEHNE, OLECHUBATh IPABWIBHOCTh IOPSAKa
IIPOBEJICHUS UCCIIEAOBAHMS, 1€TaTh BBIBOJIBI;

MPOBOAUTH OMBITBI 1O HAOMIOACHUIO (DU3MYECKUX SBICHUM  WIN
(u3HYECKUX CBOWCTB TeJl (KAMWUISIPHBIE SIBICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTU MpOIecca OCThIBAHUS U
HarpeBaHusl TpPU MU3IYYEHUHU OT LBETa H3Iydaroumen (MOrJomaromei)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHUsSI BOJBI OT TEMIIEPATypbl KUIKOCTU H
mIomaan €€ TMOBEPXHOCTH, JJIEKTpU3alUs TEJI MW B3aUMOJICUCTBUE
ANEKTPUYECKUX 3aps0B, B3aUMOAECHCTBUE TOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3alldsl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHuTOB, JEHCTBHS
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MarHuTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOWMCTBAa 3JIEKTPOMAarHMTa,
CBOMCTBA 3JIEKTPOABUIATENS] IOCTOSHHOIO TOKa): (OpMyIupoBaTh
MPOBEpsEMbIE MPEANOI0KEHUSI, COOUPaTh YCTAHOBKY U3 MPEII0KEHHOTO
000py/IOBaHMsl, ONUCHIBAThH XO/I OMbITA U (HOPMYITUPOBATH BHIBOIBI,
BBITIOJIHSITH IPSIMBIE U3MEPEHHUS TEMIIEPATYPbl, OTHOCUTEIBLHON BIAXKHOCTH
BO3/lyXa, CHWJIbl TOKAa, HaNpsHKEHUS C HCIOJIb30BAaHUEM aHaJOrOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEITUYWH, CPAaBHUBATH PE3yIbTaThl
U3MEPEeHHH ¢ y4ETOM 3aJaHHON a0COMIOTHON MOTPELIHOCTH;

IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOW (PM3NYECKOM BEIHYUHBI OT
JIpyrod €  HCHOJB30BaHUEM TMPSAMBIX M3MEpPEHUN  (3aBUCUMOCTD
CONPOTHUBJICHHUS] MPOBOJAHMKA OT €ro JJIMHBI, IUIOIIAAXW MONEPEYHOTO
CEUEHMSI U YJIeJIbHOTO CONPOTUBIICHHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYUIEr0 4Yepe3 MPOBOJHMK, OT HANpsDKEHUS Ha  I[IPOBOJHUKE,
UCCIIEIOBAaHNE TIOCIEN0BATEIBHOIO M MapajUIeJIbHOIO  COEAMHEHUU
MPOBOJAHUKOB): TUIAHUPOBATh HUCCIEAOBaHUE, COOMpaTh YCTAHOBKY U
BBIMOJIHATh W3MEPEHHs, CIEAys MpeNoKEHHOMY IUIaHy, (UKCHPOBATH
PE3yJIbTATHI MOJYYEHHON 3aBUCUMOCTH B BU/IE TaOIUIl U rpadKoB, Je/aTh
BBIBOJIBI 10 p€3yJbTaTaM HCCIIEOBAaHUS;

MPOBOJAUTH KOCBEHHBIE W3MEpPEHUS (PU3NUYECKUX BETUYUH (yIelbHas
TEIUIOEMKOCTh ~ BEIIeCTBAa, CONPOTUBJIEHHE NPOBOJHUKA, pabora u
MOIIIHOCTh 3JIEKTPUUECKOTO TOKA): IUIAHUPOBATh H3MEPEHMs, COOMpATh
AKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys MPEeAJIOKEHHOW MHCTPYKLHMH, U
BBIYUCIIATH 3HAUEHUE BEJIMYUHBIL;

coOroaTh TIpaBMiIa TEXHUKU 0€30MacHOCTH MpU paboTe ¢ TaOopaTOPHBIM
000pyI0BaHUEM;

XapaKkTepu30BaTh MPUHLHUIBI JEUCTBUS M3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOKCTB C OMOPOM HA X ONMHCAHMS (B TOM YHUCIE: CHCTEMA
OTOILIEHUS JOMOB, TUTPOMET, MMapoBas TypOMHA, aMIEPMETP, BOIBTMETD,
CUETUMK JJIEKTPUUECKOW DHEPruH, IJIEKTPOOCBETUTENbLHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKUE
MPEeIOXPAHUTENH, JIIEKTPOMATrHUT, 3JIEKTPOJIBUTATEIh MOCTOSHHOTO TOKA),
UCIOJIb3yd 3HAHMSI O CBOMCTBax (PU3MYECKUX SBICHUU U HEOOXOIHUMBbIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTEIbHBIC
puOOPHI IO CXeMaM U CXEMATUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETP, ABUTATENlb BHYTPEHHETO CrOpaHHs,
ANIEKTPOCKOII, PEOCTAT), COCTABJATH CXEMbI JSJIEKTPUYECKHX LENeu C
MOCJIEA0OBATENbHBIM U NTAPAJUICIIbHBIM COEAMHEHUEM 3JIEMEHTOB, paziuyast
yCIIOBHBIE 0003HAUYECHHUS SJIEMEHTOB JIEKTPUUECKUX IIeTICH;
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® TpPUBOAWTH TMpHUMEphl  (HAXOAUTH HWHGOPMAIUMIO O  MpUMEpax)
IPAaKTUYECKOTO HUCHOJIb30BaHUS (U3MUECKUX 3HAHUN B IOBCEAHEBHOM
KU3HU JIJIs1 obecrieueHrs 0e30MacHOCTH MpU OOpallleHuU ¢ Mpudopamu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHUS 37J0POBBS M COOTIOACHHS HOPM
HKOJIOTUYECKOTO MOBEACHMSI B OKpYXKaIOIEl cpee;

® OCYHIECTBIATh TMOUCK HHPOpMaMK (U3HYECKOTO COJEpkKaHUS B
NHTepHere, Ha OCHOBE HWMEIOUIMXCS 3HAHUM M IYTEM CpaBHEHUS
JIOTIOJIHUTENbHBIX UCTOYHUKOB BBIJICIATH HH(OPMAIIUIO, KOTOpas SIBIISIETCS
MPOTUBOPEUUBON UITH MOXKET OBITh HETOCTOBEPHOM;

® UCMOJb30BaTh NMPU BBHIMOJHEHUU YYEOHBIX 3aJaHUI HAYYHO-TIOMYJISIPHYIO
IUTepaTypy GU3MUECKOro COAEpKaHUs, CIPABOYHbIE MaTeprabl, PECYPChI
cetu MuTepHer, BianeTe mNpuéMaMu KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHusi MHPOPMAIUU U3 OJHON 3HAKOBOW CUCTEMBI B APYTYIO;

e Co37aBaTh COOCTBEHHbBIC MHCHbMEHHBIE U KpPAaTKUE YCTHBIE COOOIICHMS,
0000mass wHGOpPMAIMIO W3 HECKOJIBKUX HWCTOYHHKOB (PH3UUECKOTO
COZICpKaHMsI, B TOM YHCIIE MyOJINYHO MPEACTABIATH PE3yIbTaThl IPOSKTHOM
WJIN UCCIIE0BATENbCKON AESITEIbHOCTH, IIPH 3TOM I'PaMOTHO HCIIOJIb30BaTh
W3YUYEHHBIM TMOHATUHHBIA amnmapar Kypca (U3UKH, COMPOBOXKIATh
BBICTYIUICHHE IIPE3CHTALlUEH;

® IpU BBHINOJHEHHH YYEOHBIX NPOEKTOB M HCCIEIOBaHUN (PU3UUECKUX
MPOIIECCOB PacCIpeneNisiTh O005S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Jla4aMHM, CIECIUTh 3a BBINOJIHEHUEM IUIaHa JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
JeSTENLHOCTD TPYIIIBI, BEICTPAaBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
MPOSIBIISISt TOTOBHOCTH pa3periatb KOH(IUKTHL

K xoHIy 00yueHusi B 9 kiiacce rpeMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCT Y 00YHAIOIIMXCS YMEHUM:

® UCIIOJNIb30BaTh TMOHSTHUSA: CHCTeMa OTCY€Ta, MaTepuasibHas TOYKa,
TPAaEeKTOPHsI, OTHOCUTEIHHOCTh MEXaHHYECKOTO ABIXKEHHUA, Aedopmanus
(ynpyrasi, miacTuU4eckasi), TpPEeHHUE, LIEHTPOCTPEMUTEIHLHOE YCKOPEHHE,
HEBECOMOCTh M TEPErpy3KH, IEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEIO,
LEHTP TSAKECTU TBEPAOTO Tejla, pABHOBECUE, MEXaHUUECKHE KOJeOaHus U
BOJIHBI, 3BYK, HHPPA3BYK U yIbTPA3BYK, SJEKTPOMArHUTHBIE BOJIHBI, IITKaIa
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalbHO30PKOCTH,
CHEKTpPbl UCIYCKaHUS M TMOTJIOUIeHMs, alb(da, OeTa- 1 raMmma-u3IydeHus,
U30TOIBI, SI/ICpHAst YHEPTeTHKA,

® pa3nuyYaTh SBICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE NPSIMOJIUHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJMHEIHOE IBM)KEHHE, CBOOOIHOE
najieHue TeJ, PaBHOMEPHOE ABM)KEHHE MO OKPYKHOCTH, B3aUMOJICHCTBUE
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TEJ, PEaKTUBHOE JBM)KEHUE, KOJeOaTelIbHOE ABM)KEHUE (3aTyXarollue U
BBIHYK/ICHHbIE KOJ€OaHUs), PE30HAHC, BOJIHOBOE JIBH)KEHUE, OTPAKEHUE
3ByKa, NPSMOJUHENHOE PacHpOCTpaHEHUE, OTPAXEHUE WU MPEJOMIICHUE
CBETAa, MOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, pa3jiokKeHHe OeJIoro cBera B
CHEKTp U CJOXEHUE CIEeKTPAJIbHBIX LIBETOB, JMCIEpPCUS CBETa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO CIEKTpa
U3TYYEHHs) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh NPOSIBIIEHWE HW3YYEHHBIX  (PU3MYECKUX  SIBICHHM B
OKpyXarollieM Mupe (B TOM 4Hcle (PU3NUYECKHE SIBICHUS B MPUPOE:
IPUIIUBBL U OTJIMBBI, JBUKEHHE M1aHET CONHEYHON CUCTEMBI, pEaKTUBHOE
JBWKEHUE JKHUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB YKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBIICHUS B MPUPOJE, OMOJIOTMYECKOE IEHCTBHE BUAMMOTIO,
yIbTparoONIeTOBOTO W PEHTITCHOBCKOTO M3IyYEHUW, €CTECTBEHHBIN
pPaMOAKTUBHBIA (DOH, KOCMHMUYECKUE JY4M, PaJUOAKTUBHOE H3JIy4yEHUE
NPUPOAHBIX MHHEpAJIOB, JCHCTBUE PpPAJUOAKTUBHBIX W3JIYYEHUH Ha
OpraHM3M YeJIOBEKa), IPH 3TOM MEPEBOJUTH IMPAKTUYECKYIO 3a1adyy B
y4eOHYIO, BBIIEIATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX
SIBJICHUI;

OINKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKHE SIBICHMS, UCTIOIb3YS
¢usnyeckue BETUYMHBI (CpPeOHSET M MIHOBEHHas CKOPOCTh Tela IpHU
HEPABHOMEPHOM JIBH)KEHHMH, YCKOpPEHHUE, MepeMelleHue, MyTh, YIiioBas
CKOpOCTb, CHJIa TPEHHMs, CWJIa YIPYTrOCTH, CHJIA TSHKECTH, YCKOPEHHUE
CBOOOJHOTO TAJACHMs, BEC TeJla, HUMIYJAbC Tela, HWMIIYJIbC CHIIBI,
MeXaHu4yecKass paboTa M MOIIHOCTb, MOTEHIMAIbHAs DSHEPIus Tea,
MOJHATOrO HAJl MOBEPXHOCTHIO 3€MJIM, NOTEHLMAIbHAS 3HEPrusl CKaTOU
IPYKMHBI, KHHETUYECKasi SHEPT U, TIOJIHAsI MEXaHUYECKasi SHEPTHsl, IEPUOJL
¥ YacToTa KojeOaHWil, JIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTeldb IMPEJIOMJICHHS Cpellbl), IpH ONUCAHUU
IPAaBUJIBHO TPAaKTOBAaTh (PU3UYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYMH,
0003HAaYEHUs! M €IUHUIBI (PU3HMUYECKUX BEIUMYHMH, HAXOIUTH (OPMYIIbI,
CBSI3bIBAIOLINE JAHHYIO (DU3UYECKYIO BEJIMYMHY C APYTMMU BEIUYUMHAMH,
CTPOUTH TpahMKN U3YYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIIUYNH;
XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKUE SIBICHHUS M IPOLECCHI,
UCIOJIb3yd 3aKOH COXPaHEHWs HHEPruHu, 3aKOH BCEMHUPHOIO TATOTECHHS,
INPUHIUI CYNEpPHO3ULMU CWJI, NPUHLMI OTHOCUTENbHOCTH [ anmunes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MUMITYJbCa, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHHS CBETA, 3aKOHBI COXPAaHEHHUs 3apsiJ0BOr0 U MacCOBOT'O YHUCEI
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IpU SJAEPHBIX PEaKLUAX, IPU 3TOM JlaBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alMChIBaTh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (U3NYECKUE IPOLECCHl M CBOWCTBAa TE€J, B TOM 4YHCIE U B
KOHTEKCTE CUTYallUid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO-CJIEJICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
1aroB ¢ OMopoil Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUIA,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3a7a4M (OMUparolIuecs Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCIOJIBb3YsI 3aKOHBI U (POPMYJIbI, CBA3BIBAOLINE (PU3NUECKUE BEIMUHUHBI: HA
OCHOBE aHalu3a yCJIOBUS 33/1aud 3alIUChIBaTh KPATKOE YCIOBHE, BBISBISThH
HEJIOCTAIOIINE WM W30BITOUYHBIE TaHHbIE, BEIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBIE [UIsl pELIEHUsl, IPOBOAMTH PACYETBI U  OLIEHUBATh
PEATMCTUYHOCTD MOJIyY€HHOTO 3HAUeHUS (PU3MUECKON BEIUYUHBI,
pacrio3HaBaThb MpPOOJIEMBI, KOTOPbIE MOXHO pPEIINUTh IpU IOMOILHU
(GU3NYECKUX METOMOB, HCIIONb3Yys ONHMCAHWE WCCIEAOBAHUSA, BBIICIATH
IpOBEPSIEMOE  MPEANOIOKEHUE, OLICHUBATh IPABUIBHOCTh IOPSAIKA
NPOBEACHUS  MCCIEAOBaHUsS, JeNaTh BBIBOJABI, HHTEPIPETHUPOBATH
pe3yIbTaThl HAOIIOJEHUI U OIBITOB;

IPOBOJIUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKUX SBJICHUM WU
(bu3nUecKUX CBOWCTB TeNl (M3ydeHUE BTOpOro 3akoHa HbIOTOHA, 3aKkoHa
COXpaHEHHUs] PHEPruM, 3aBHUCHUMOCTb IEpHOJa KOJIEOaHU TNPYKUHHOTO
MasiTHUKa OT Macchl rpy3a U KECTKOCTU NMPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYIbl MaJIbIX KOJIEOaHUH, MPAMOJIMHEMHOE paclpOoCTpaHEHHE CBETa,
pas3iioKeHne Oesoro CBeTa B CIEKTP, M3YUYEHHE CBOWCTB M300paKCHUS B
IJIOCKOM 3€pKajie M CBOMCTB H300pa)K€HUs MpeaMeTa B coOuparolen
AuH3e, HAOMIOJCHHE CIUIOIIHBIX W JMHEHYaThIX CHEKTPOB H3IIydeHUs):
CaMOCTOATENIbHO cOOMpaTh yCTAaHOBKY M3 HU30BITOYHOro Habopa
000py0BaHMsI, OMUCBIBATh XOJ OIBITA U €r0 PE3yJIbTaThl, (HOPMYIMPOBATH
BBIBO/IBL;

MPOBOJIUTH MPU HEOOXOIMMOCTH CEPUI0 MPSIMBIX M3MEPEHHM, Ompeaemss
CpedHee 3HAuY€HHE U3MEpsAeMOil BelnMuuHbl (POKYCHOE paccTOsHUE
coOuparonieil JuH3bI), OOOCHOBBIBaTH BBIOOpP cloco0a HM3MEpEeHus
(u3MepuTenbHOro npudopa);

IPOBOJUTh HCCJENOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHH C
UCIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTD MYTH OT BPEMEHHU U
PaBHOYCKOPEHHOM JBWKEHMHM O€3 HayalbHOW CKOpPOCTH, TNepuoaa
KoJIe0aHU MaTeMaTH4YeCKOro MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKE€HUs CBETa OT yrja MaJeHus M Yrjia MpeJoMJIEHUs OT yria
NaJieHus): IUIAHUPOBaTh HCCJIEJOBAaHHME, CAMOCTOATEIBHO COOMpATh
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YCTaHOBKY, (DUKCHpOBaThb pE3yJbTaTbl IOJIYYEHHOM  3aBUCUMOCTHU
¢u3nyecKux BEIWYMH B BUJE TAaOMUI U IpadUKOB, J1€1aTh BBIBOABI I10
pe3yJIbTaTaM HCCIEA0BAHMS;

MPOBOJIUTh KOCBEHHBIE W3MEpPEHHsS] (U3NYECKUX BEIUYUH (CpEIHSI
CKOpPOCTb U YCKOPEHHUE TeJia IPU paBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE
CBOOOJHOTO MAaJIeHUs, >KECTKOCTh NPYKHUHBL, KOAI(DPUIMEHT TpeHus
CKOJIbXKCHMSI, MeXaHH4eckass paboTa M MOIIHOCTb, 4YacTOTa M TEPHOJ
KoJIe0aHU MaTeMaTU4ecKoro W MPYKUHHOTO MAasTHUKOB, ONTHYECKas
cuia coOuparouieid JMH3bI, pPaJAMOAKTHBHBIA  (OH): TUIAHUPOBATH
U3MEpEeHMsI, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBIOJHATH
U3MEPEHMsI, CIenysl NPEUIOKEHHOM WHCTPYKLUH, BBIUUCIATH 3HAUYEHUE
BEJIMYMHBI ¥ aHAJTU3UPOBATH MOJyYEHHBIEC PE3yJIbTaThl C YUETOM 33JaHHOMN
IIOTPELIHOCTH U3MEPEHNN;

coOMroAaTh MpaBuiia TEXHUKU 0€30MaCHOCTH MpU padoTe ¢ TaOOpaTOPHBIM
000py10BaHUEM;

pa3inyaTb OCHOBHBIE IPU3HAKU HW3YYEHHBIX (U3NYECKUX MOJEIeH:
MaTepuanbHas TOYKa, aOCOMOTHO TBEPAOE TEJIO, TOUYECYHBIM HCTOYHHUK
CBETA, JIy4, TOHKas JIMH34, IUIaHEeTapHask MOJIENIb aTOMa, HyKJIIOHHAs! MOZIEIb
aTOMHOTO 51/1pa;

XapaKkTepU30BaTh MPUHLMUIBI JIEHCTBUS M3YyYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpOW Ha HUX OmucaHusi (B TOM 4YHCIE:
CIHUJIOMETP, JATUYUKH IOJIOXKEHHS, PACCTOSHUS W YCKOPEHUs, pakerTa,
9XOJIOT, OYKH, TIEPUCKOM, QoToammapar, ONTHUYECKHE CBETOBOJBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBaX (PU3MUECKUX SBJICHHMM MW  HeoOXxoaumble (GU3UYECKUE
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl U CXEMATHUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTMYECKHUX MPOLIECCOB MPH
pelICHUH  Yy4E€OHO-TIPaKTUYECKUX 3a7ady, ONTHYECKHE CXEMbI UL
MOCTPOEHUS N300paKEHUH B TIIOCKOM 3€pKaJie U COOMpAIOIeH JIMH3E,
OPUBOAUTH  MpUMEpPhl  (HAXOAUTH  WHGOPMANMIO O  MpUMEpax)
IPAKTUYECKOTO HUCIHOJIb30BaHUS (U3MUECKUX 3HAHUN B IOBCEAHEBHOM
XKU3HU JUIA oOecriedeHus: 6e30MacHOCTH TpU OOpalieHnu ¢ npudopaMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHUS 370POBBS M COOTIOACHHS HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKPYKAIOLIEN CPELE;

OCYIIECTBJIATh TOWCK HWH(POpMaNUuu (PU3NYECKOTO COJCPKAHHUS B
HuTepHeTe, caMOCTOSATENBHO GOPMYIUPYS MTOMCKOBBIN 3allpoc, HAXOAUTh
IyTU OTNpeNesieHUs] JOCTOBEPHOCTH MOJIyY€eHHOM MH(OPMALIUU HA OCHOBE
UMEIOIINXCS 3HAHUN U JOMOTHUTEIHHBIX UCTOYHUKOB,
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® UCIIOJIb30BaTh NP BBITOJIHEHUH YYEOHBIX 3aJIaHH HAYyYHO-TIOMYJISIPHYIO
auTeparypy GU3NYECKOro CoAepKaHUsl, CIPaBOYHbIE MaTepUabl, PECYpPChI
cetu VHTepHer, BiageTp NpUEMaMU KOHCIEKTHPOBAaHUS  TEKCTA,
npeoOpa3zoBaHusl HHPOPMAIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;

® CO037aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE
uH(pOpMAIMU U3 HECKOJbKUX MCTOYHMKOB (PU3MUECKOTO COAEp)KAHUSA,
MyOJIMYHO MPEACTABIATh PE3YNbTAThl MPOEKTHON MJIM UCCIIEI0BATEIbCKON
NEeATENbHOCTH, TIPU 3TOM TI'PaMOTHO  MCHOJIb30BaThb  M3YYEHHBIN
NOHATUMHBIN amnmapar W3y4aeMoro paszzaena (U3MKH U COMPOBOXKAATH
BBICTYIIJICHUE TMpEe3eHTalrell ¢ y4éToM OCOOCHHOCTEW ayauTOpUuu
CBEPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

Kosun4ecTBO 4acoB

HaumeHnoBaHue pa3aesnoB
U TeM MPOrpamMmblI

Bcer
0 ble padoThI

KouTpoanH
n/n p

IIpakTunueck
ue padoThl

JIEKTPOHHbIE
(uudposrbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Buasbl
AesiTeJIbHOCTH
o0yuaromuxcst
€ y4eTOM
padouei
NMpOrpaMmbl
BOCIUTAHUSA

Pazgen 1.dusuka u €€ pojib B NO3HAHUHM OKPYKAIOLIEr0 M

upa

1.1 dusnka - Hayka 0 IpUPoJIe 2

bu6mmorexa [IOK
https://m.edsoo.ru/7f4
16194

becena, onpoc,
3aJIaHus,
KOTOPBIE HECYT
3a coboi
OCO3HAHHE
LICHHOCTEM
busznueckon
HAyKU Kak
MOIITHOT'O
WHCTPYMEHTA
MTO3HAHHUS
MHpa, OCHOB
pa3BUTHS
TEXHOJIOT UM,
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BaOYKHEUIIIEHN
OCHOBBI
KYJbTYPBI

1.2

Du3NYECKUE BEIUNYHUHBI

bu6mmoreka IIOK
https://m.edsoo.ru/7f4
16194

[IpakTnueckue
3aJlaHu,
nabopaTtopHas
pabora, ipu
KOTOPBIX
coOroaercs
LEHHOCTHOE
OTHOLIEHUE K
JOCTHXKEHUSIM
POCCHUMCKUX
Y4EHBIX-
(bu3HKOB

1.3

EcrecTBeHHO-HAayUYHBIN
METO/I IO3HAHUS

bubmoreka [IOK
https://m.edsoo.ru/7f4
16194

Coo0r1enus
y4aluxcs, npu
KOTOPBIX
MPOSBIISIET Csl
YBaXKEHUE
VHTEpEca K
UCTOPUU U
COBPEMEHHOMY
COCTOSTHHIO
POCCHUICKOU
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duznueckon
HayKH

Hroro no pazneny 6

Paznen 2.IlepBoHayaibHbIe CBEEHHUSA O CT

POEHHH BelecTBa

2.1 CrpoeHue BeliecTBa 1

bubmoreka [IOK
https://m.edsoo.ru/7f4
16194

becena,
BUJICOYPOK,
IPA KOTOPBIX
BeJETCS
OpHCHTAIIHS Ha
IPUMEHEHUE
bu3nIecKux
3HAHUU JI
pelieHus 3ajaad
B o0yacTn
OKpYKaromien
cpenbl

JIBH>KEHUE U
2.2 B3aNMOJIEHCTBUE YACTHI] 2
BEII[ECTBA

bubmoreka [IOK
https://m.edsoo.ru/7f4
16194

becena,
HalpaBJICHHAs
Ha BOCITPHUSTHE
00pas3ioB
duznueckon
HayKH: X
IIOCTPOECHUM,
CTPOrOCTH,
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TOYHOCTH,
JJAKOHUYHOCTHU

2.3

AFpCFaTHBIC COCTOSAHUA
BCIHICCTBA

bu6mmorexa [IOK
https://m.edsoo.ru/7f4
16194

[IpakTrueckue
3a/1aHMUS,
nabopaTtopHas
pabora,
HaIlpaBJICHHbIC
Ha pa3BUTHE
HAy4YHOU
M0003HATENbH
OCTH, UHTEpECa
K
UCCJIEIOBATEIb
CKOM
NeSATeNbHOCTH

Hroro no pazneny

5

Pa3nen 3./IBu:KeHue U B3aumoaei

CTBHEC TeEJl

3.1

Mexannyeckoe IBUKECHIE

bubmoreka [IOK
https://m.edsoo.ru/7f4
16194

becena, onpoc,
KOTOpbIE
HaIlpaBEHbI Ha
OCO3HAHHE
[EHHOCTEN
busznueckon
HayKU Kak
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MOIITHOT'O
WHCTPYMEHTA
MMO3HAHUS
MHpPa, OCHOB
pa3BUTHS
TEXHOJIOT UM,
Ba)KHEHIIECH
OCHOBBI
KYJIbTYPBI

3.2

Nuepnus, macca,
IIOTHOCTh

bu6moreka IIOK
https://m.edsoo.ru/7f4
16194

Jlmajor, TecT,
Oecena,
HaIPaBJICHHbBIE
Ha BOCTIPUSTHE
00pa3ioB
buznyeckon
HAYKU: UX
IIOCTPOCHU,
CTpPOTOCTH,
TOYHOCTH,
JTAKOHUYHOCTHU

3.3

Cuna. Bunsl cun

14

bu6morexa IIOK
https://m.edsoo.ru/7f4
16194

[IpakTueckue
3aJIaHus,
nabopaTtopHas
pabora, Oecena,
HaIPABJICHHOBI
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€ Ha
LEHHOCTHOE
OTHOLIEHUE K
JOCTUKEHUAM
POCCHMCKHX
Y4EHBIX -
bu3nKoB

Hroro no pazneny

21

Pa3znen 4./[aBjieHue TBEPABIX TeJ,

)KI/II[KOCTEﬁ U ra3oB

Hasnenue. [lepenaua
41 JaBJICHUS TBEPABIMU
' TeJaMU, KUJIKOCTIMU U

razamMu

bu6mmoreka IIOK
https://m.edsoo.ru/7f4
16194

becena,
KOTOpast
HarpasJicHa
OCO3HaHUE
LICHHOCTEH
busznueckon
HayKH Kak
MOIITHOT'O
WHCTPYMEHTA
MMO3HAHUS
MHpa, OCHOB
pa3BUTHSA
TEXHOJIOT UM,
BayKHEHUIIIEH
OCHOBBI
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KYJbTYPBI, TECT

4.2

JlaBiieHre KUAKOCTH

bubmorexa IIOK
https://m.edsoo.ru/7f4
16194

[IpakTueckue
3aJlaHus,
IPOSIBIISIETCSA
UHTEpEC K
IPAKTUYECKOM
y U3y4YEHUIO
npodeccuit,
CBSI3aHHBIX C
(duzHKoi

4.3

ATMmocdepHoe 1aBlIeHUE

bu6mmoreka IIOK
https://m.edsoo.ru/7f4
16194

Coob1ieHus
ydantuxcs,
IIPOSIBIICHUC
yBOKCHHE
UHTEpeca K
UCTOPUU U
COBPEMEHHOMY
COCTOSTHUIO
POCCUMCKOU
buznyeckon

HAyKH

4.4

JlericTBHE )KUJKOCTU U
rasa Ha IIOIpy>KEHHOE B
HUX TEJIO0

bu6morexa LIOK
https://m.edsoo.ru/7f4
16194

[Ipocmotp
BHJIEOYPOKa,
pabora ¢
pa3laTOYHbIM
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MaTepUaIIoM,
nabopaTtopHas
pabora,
TIPOSIBIISICTCS
WHTEpEC K
IPAKTUIECKOM
y U3y4CHHUIO
npodeccuii,
CBSI3aHHBIX C
buzukon

Hroro no pazneny

21

Paszgea S5.Pabora u MOIIHOCTB. JHEPrus

5.1

PaboTa 1 MOIIIHOCTE

bu6mmoreka IIOK
https://m.edsoo.ru/7f4
16194

becena,
HaIpaBJICHHAS
Ha BOCIIPUSTHE
00pa3mnon
buznyeckon
HayKH: UX
IIOCTPOEHHU,
CTPOTOCTH,
TOYHOCTHU
(bpOoHTaANTBHBIN
OTIpoC

5.2

[IpocTeie MEXaHU3MBI

bu6morexa ILIOK

becena,
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https://m.edsoo.ru/7f4
16194

MIPAKTUIECKUC
3aJlaHu,
BEYIIINC
OCO3HaHUE
BaXHOCTHU
MOpaJbHO-
ATUYECKUX
npeoOpa3oBaHu
1 B
NEesITeNbHOCTU
Y4EHOr O

5.3

MexaHuueckas OHCPIrus

bu6mmoreka IIOK
https://m.edsoo.ru/7f4
16194

JlaGopatopHas
pabora, Oecena,
TOTOBHOCTb K
AKTUBHOMY
Pa3BUTHIO B
00CyXIeHNU
0OIIIECTBEHHO
3HAYUMBIX U
ATUYECKUX
npo0Jem, ¢
PaKTHYECKUM
IPUMEHEHUEM
JOCTVKECHUH
buzuku
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Hroro no pazuneny

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68

12
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8 KUIIACC

n/n

HaumeHnoBaHue pa3aesioB
U TEM MPOrpaMmmbl

KoanyecTBo 4acos

Bcero

Kontpoabu
ble padoThI

[MpakTuyeck
ue padoThbl

JIEKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcsbl

Buanl
NesITeJIbHOCT
"
o0yyarmmxc
1 C y4eTOM
padouei
NMpOrpaMmbl
BOCIIMTAHUA

Pasznea 1.TemioBbie ABJIeHUSA

1.1

CrpoeHue u cBOMCTBA
BEIIIECTBA

bu6morexa [LIOK
https://m.edsoo.ru/7f
4181ce

[Ipocmotp
BUJICOYPOKA,
PaKTUYECKUE
3aaHus,
nabopaTtopHas
pabora,
TOTOBHOCTb K
aKTUBHOMY
pa3BUTHIO B
00CyXJIeHUH
OOLIECTBEHHO
3HaYUMBIX U
ATUYECKHUX
npo0Jem, ¢
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MPAKTUYECKU
M
MPUMEHEHUEM
JTOCTHKECHUN
busnku

1.2

TennoBble MPOLIECCHI

21

bu6morexa [IOK
https://m.edsoo.ru/7f
4181ce

IIpocmotp
BHUJICOYPOKA,
Oecena,
(bpOHTAIBHBIH
COOOIIICHUS
yUaluxcs,
UJIeT
OCO3HaHHE
LIEHHOCTEM
buznyeckon
HayKH KaK
MOIITHOTO
MHCTPYMEHTA
TTO3HAHUS
MHpa, OCHOB
pa3BUTHSA
TEXHOJIOT UM,
BaKHEMIIICH
OCHOBBI
KYJbTYPBI
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Htoro mo pazneny 28

Paznen 2.9ekTpryecKkue 1 MATHUTHBIE SIBJICHUS

becena, Tecr,
MIPAKTUICCKUC
3aJ1aHMs,
HaIPaBJICHHH
bIC Ha
OCO3HAHUE
LIEHHOCTEM
0e30ImacHoro
o0pa3sa XKU3HH
DJIEKTPUUYECKUE 3apsiIbl. bubmoreka [IOK B

2.1 3apsKeHHBIC Tella U UX 7 1 https://m.edsoo.ru/7f | coBpemenHOM
B3anUMO/EHCTBHE 4181ce TEXHOJIOTUYEC

KOM MHDE,
BAKHOCTH
TIPaBHII
0e30I1acHOr o
IIOBEACHUS Ha
TPaHCIIOPTE,
Ha Joporax, ¢
AIEKTPUYCCKH

M H
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TEIIOBBIM
00opy0BaHH
€M B
OBITOBBIX
YCIIOBUSAX

2.2

IlocTossHHBIII

AJIEKTPUYECKUN TOK

20

bu6morexa [IOK
https://m.edsoo.ru/7f
4181ce

IIpocmotp
BUJICOYPOKa,
MIPAKTUYECKUE
3aJIaHusl,
HaIPaBJICHHBI
e Ha
OCO3HAHHE
LICHHOCTEH
0e30I1acHOr O
o0pa3a >XU3HU
B
COBPEMECHHOM
TEXHOJIO0rn4ec
KOM MUpE,
BaKHOCTH
IpaBUI
0e30macHoro
IIOBEJCHMS Ha
TPaHCIIOPTE,
Ha JI0porax, ¢
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AIEKTPUYCCKH
M U
TEIIOBLIM
o0opyn0BaHU
eM B
OBITOBBIX
YCITOBUSAX

2.3

MarauTHbIC SIBICHUS

1.5

bu6mmoreka IIOK
https://m.edsoo.ru/7f
4181ce

Coob1enus
y4aluxcs,

T AJIOT,
PAKTUYECKUE
3aHATHS,
OIMPAIOIIIEC
g Ha
LEHHOCTHOE
OTHOLIEHHE K
JOCTUKEHUSIM
POCCUMCKUX
Y4EHBIX-
(u3HKOB

2.4

DIeKTpoMarHuTHas
WHTYKITHSI

bu6morexa [IOK
https://m.edsoo.ru/7f
4181ce

becena,
MPAKTUYECKUE
3aHATHS,
YIPaXKHECHUS
c
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pa3naToOYHbBIM

MaTepHUalioM.
Hroro no pazneny 37

PesepBHOE BpeMs 3

OBUIEE KOJIMYECTBO YACOB 68 14.5

[10 IIPOTPAMME
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9 KUIIACC

n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpaMMbl

KoaundecTBO 4acoB

Bcero
ble padoThI

Kourpoabh

IIpakTnyeck
ue padoTbl

JIEKTPOHHbIE
(un¢posbie)

oOpa3oBaTe/ibHbIE

pecypcsbl

Buanl
AesiTeJIbHOCTH
o0yuyarommxcst
C y4eToM
padouei
MPOrpamMMbI
BOCIIMTAHHUA

Pasznena 1.Mexanndeckue siBJIeHUA

1.1

Mexaanueckoe

JIBAYKEHNE U CIIOCOOBI €T0

OIINCaHuA

10

bu6mmoreka IIOK
https://m.edsoo.ru/7f

41a4a6

becena, Tecr,
MIPAKTUIECKUC
3a7aHus,
nabopaTtopHas
pabora,
HaIlpaBJICHHBIC Ha
OCO3HaHHE
LICHHOCTEH
0e30I1acHOr0
o0Opa3a XM3HHU B
COBPEMEHHOM
TEXHOJIOTHYECKOM
MHpE, BAXKHOCTU
TIPaBHIT
0e30I1acCHOT O
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MOBEJCHHUS Ha
TpaHCIIOPTE, Ha
JIOpOTax, C
AIEKTPUUECKUM U
TEIUIOBBIM
00Opy/IOBaHKEM B
OBITOBBIX
YCIIOBHSIX

1.2

BzaumoneiicTBue e

20

bu6mmoreka [IOK

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

41a4a6

Jwaror, Tecr,
Oecena,
HaIlpaBJICHHbIC Ha
BOCIIPUSITHE
o0pa3ioB
buznyeckon
HayKH: UX
ITOCTPOEHHU,
CTPOT'OCTH,
TOYHOCTH,
JTAKOHUYHOCTHU

1.3

3aKOHBI COXPAaHCHHUA

10

bu6morexa [IOK

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

41a4a6

CooOmieHus
y4anmxcs,
JTHAJIOT,
MIPaKTUYECKHUE
3aHATHS,
naboparopHas
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pabora,
OIHpAIOIIMECs Ha
LEHHOCTHOE
OTHOIIIEHHE K
JOCTHKEHUSAM
POCCHMCKHUX
y4EHBIX-(PU3UKOB

Hroro no pazneny

40

Pa3ne.11 2.MexanuuecKkue KoJjie0aHusl U BOJTHbI

Buneoypok,
Oecena,
MexaHIIecKie bubmuoreka [IOK IIPAKTUYECKUE
2.1 7 https://m.edsoo.ru/7f | 3ansTus,
KoJieOaHus
4134436 YIOPAXKHEHUS C
pa3gaToOYHbIM
MaTepHralioM.
IIpocmotp
BUJIEOYPOKA,
MPAKTUYECKUE
MexaHu4ecKkue BOJIHBI. bubmorexa LOK 3511211{1451
2.2 3ey 8 https://m.edsoo.ru/7f i 60paT:)pHaSI
41a4a6
paborta,

T'OTOBHOCTB K
AKTUBHOMY
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Pa3BUTHIO B
00CYXJIeHUU
0OIIIECTBEHHO
3HAYUMBIX U
THUYECKHX
npobiiem, ¢
MPAKTHYECKUM
IPUMEHEHUEM
JIOCTHKEHUN
(7370097

Hroro no pazneny

15

Pa3znen 3.9/1eKTPOMArHUuTHOE 10JI€ M 3JIEKTPOMArHUTHbIE BOJIHbI

BOJIHBI

DJEKTPOMarHuTHOE MOJIe
3.1 U DJIEKTPOMAarHUTHbBIE

bu6mmoreka IIOK

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

41a4a6

IIpakTnueckue
3ajaHus, Oecena,
nabopaTtopHas
paborta,
HaIlpaBJICHHBIC Ha
OCO3HaHUE
LICHHOCTEH
0e30macHOro
o0Opa3a XM3HHU B
COBPEMEHHOM
TEXHOJIOTMYCCKOM
MHpE, BAXKHOCTH
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TIPaBIIT
0e30macHOro
MIOBEJCHHUS Ha
TpaHCTIOPTE, Ha
JIoporax, ¢
AICKTPUISCKUM U
TEMIOBLIM
000py/I0BaHHEM B
OBITOBBIX
YCIIOBHSX

Hroro no pazneny

Pasznea 4.CBeToBbBI€E IBJICHUSA

3aKOHEI
4.1
pacnpoCcTpaHeHus CBeTa

bu6mmoreka IIOK

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

41a4a6

ITpocmotp
BUJICOYPOKaA,
MPAKTUIECKUE
3aJlaHus,
naboparopHas
pabora,
TOTOBHOCTb K
aKTUBHOMY
Pa3BUTHUIO B
00CYXJIeHUU
0OIIIECTBEHHO
3HAYUMBIX U
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THUYECKHUX
npobiiem, ¢
PAKTHYCCKUM
PUMEHEHHUEM
JOCTHXKEHUU
busuku

4.2

JIMH3EI 1 onITHUECKHE
pruOOpbI

bu6morexa IIOK

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

41a4a6

CooOluieHust
y4damuxcs,
JTAJIOT,
MIPAKTUYECKUE
3aHATHS,
OIHpAIOIIMECS Ha
LEHHOCTHOE
OTHOIIIEHHE K
JOCTUKEHUAM
POCCHMCKHUX
Y4EHBIX-(PU3UKOB

4.3

Pasnoxeunne 0emoro
CBETa B CIIEKTP

bu6morexa [IOK

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

41a4a6

JlabopatopHas
pabora,
(bpoHTaIBHBII
OIIpoC, TPU
KOTOPBIX BaKHA
HEO0XOIUMOCTh
BO BHUMAaHUH TIPU
BBITIOJTHEHUH U
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HCCJICJOBAHUIX
buznyeckon
HAINpPaBJIECHHOCTH,
OTKPBITOCTHU
OITbITa U 3HAHUM

JIPYTHX

Hroro no pazneny

15

Pasznea S.KBaurosbie siBJIeHUS

5.1

Ucnyckanue n
MOTJIOIIEHUE CBETA
aTOMOM

bu6mmoreka IIOK
https://m.edsoo.ru/7f
41a4a6

becena,
MIPAKTUICCKUC
3aJIaHus,
BEYILIHUE K
OCO3HAHMIO
BXHOCTH
MOPAJLHO-
ATUYECKUX
npeoOpa3oBaHui
B JICSITEIIbHOCTH
y4€HOr O

5.2

CTpOGHI/Ie ATOMHOI'O dJpa

bu6morexa ILIOK
https://m.edsoo.ru/7f
41a4a6

ITpocmotp
BUJICOYPOKa,
MPaKTUYECKUE
3aJlaHus,
naboparopHas
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pabora,
TOTOBHOCTb K
AKTUBHOMY
Pa3BUTHIO B
00CYyXIeHUU
OOITIECTBEHHO
3HAYUMBIX U
ITHYECKHUX
npooiem, ¢
PAKTHYECKUM
IPUMEHEHUEM
JIOCTHKEHUI
((N7RIZIN’

5.3

S nepHble peakuun

bu6mmoreka IIOK
https://m.edsoo.ru/7f
41a4ab

becena,
MPOCMOTP
BHJIEOYPOKA,

HaIIpaBJICHHLIC Ha

MPUMEHEHUE
bu3nIecKnx
3HAHUU I

pCUICHMA 3a1a4 B

objacTu
OKpYy>Karolien
CpeIbl,
IJIAHUPOBAHUE
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MOCTEAYIOIINAX
JICUCTBUHN U
OIICHKA UX
BO3MOKHBIX
MOCJICICTBUN JUIS
OKPYXKAIOIIEH
cpeasl

Hroro no pazneny

17

Pa3znen 6.I1oBTOpUTEILHO-00001IAK0 M

MOIYJIb

[ToBTOpEHUE N

becena, 3ansaTus ¢
pa3aTOYHbIM
MaTepUaIoM.
Tecr,
(dbpoHTaTBHBIN

bubmuoreka [IOK OIPOC,HATIPaBIICH
00001IeHrEe coep KaHus .
6.1 ca (usmKH 32 7-9 9 https://m.edsoo.ru/7f | aublit Ha
K U3UKH -
P 413436 MJIaHUPOBAHUE

KJ1ace
CBOET'0 Pa3BUTHS
B IPUOOPETEHHUH
HOBBIX
(bU3UIECKUX
3HAHUN

Hroro no pazneny 9
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OBHIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

102

27
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HHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

Kosun4yecTBO 4acoB

KonTposbn

Bceero
ble padoThI

IIpakTHyeck
ue padoThbl

Hara
U3ydeH
usi

JIEKTPOHHBbIE
uudposbie
oOpa3oBaTeJIbHbIE

pecypchl

dur3uKa — Hayka O IPUPOE.
SIBneHus npupoabl

duznyecKue SIBJICHUS

du3nvecKre BETUIHHBI U UX
U3MEpCHHE

Ypoxk-uccnenoBanue
"N3mepeHue TeMneparypsl Opu
MOMOIIIH KUIKOCTHOTO
TEPMOMETpa U JaTYNKa
TeMIiepaTypsl"

Metonbl HayYHOT'O TO3HAHUSI.
Omnucanne GU3NUECKUX SBICHUN
C IOMOIIBIO MOJEEN

bubmoreka IIOK
https://m.edsoo.ru/ff0
of72a

Ypoxk-uccnenoanue "[IpoBepka
TUIIOTE3bl: JAJILHOCTh MOJETA
1IapuKa, mymeHHOoro
TOPU30HTAJIBHO, TEM OOJIbIIIE,
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yeM 0oJibIlle BhICOTA MycKa"

Crpoenue BemecTBa. OMBITHI,

bu6morexa LIOK

7 JTIOKA3bIBAOIIHE TUCKPETHOC https://m.edsoo.ru/ff0
CTPOSHHE BEIIECTBA 9fela
bu6mmotexa LIOK
8 JIBr>KeHHE YacTHIl BEIIEeCTBA https://m.edsoo.ru/ff0
a013e
VYpok-ucciaenoBanue «OMbITHI
9 10 HAOJTIOZICHUIO TETIOBOT'O
pacIIupeHUs Ta30B»
10 ArperaTHble COCTOSTHHS
BEIIICCTBA
Oco0eHHOCTH arperaTHbIx
cocTostHui Boabl. O000IIIEHE bubmorexa IIOK
11 no pazneny «IlepBoHauanbHbIC https://m.edsoo.ru/ff0
CBEJICHUS O CTPOCHUU 20378
BCIICCTBAY
MexaHn4ecKoe JBUKECHUE. bubauoreka [IOK
12 PaBHOMEpHOE U HEPaBHOMEPHOE https://m.edsoo.ru/ff0
JIBIDKECHUE a05c6
bu6moreka [IOK
13 Ckopoctb. EqUHHUIIBI CKOPOCTH https://m.edsoo.ru/ff0
a079c
14 Pacuer mytu u BpeMeHU bubmmoreka [IOK
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JABHNXKCHUA

https://m.edsoo.ru/ff0
a0aed

15

Nuepuusa. Macca — mepa
WHEPTHOCTH TEIl

bu6moteka [IOK
https://m.edsoo.ru/ff0
a0cl0

16

I toTHOCTE BeniecTBa. Pacuer
MaccChl 1 00beEMa TeJa 0 €ro
IJIOTHOCTH

bu6mmotexa LIOK
https://m.edsoo.ru/ff0
a0fee

17

JlaGoparopnas pabota
«Ornpezenenne MmIoTHOCTH
TBEPAOrO TEIa»

18

Pemenue 3agay mo reme
"IIimoTHOCTH BemiecTna"

bu6morexa LIOK
https://m.edsoo.ru/ff0
al23c

19

Cuita Kak XapakTepHUCTHKA
B3auMoaencTeus Ten. Cua
yrpyroctu. 3akoH ['yka

20

Jlabopatopnas pabota
«3y4ueHne 3aBUCIMOCTH
pacTsbkeHus (1edpopMariim)
IPY>KHHBI OT TPUI0KCHHON
CHUTBI»

21

SBnenune taroreuusa. Cunia
TSKECTU
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CBs3b MEXIY CHIION TSKECTH U
Maccol teia. Bec Tena.

bu6mmoteka [IOK

22 https://m.edsoo.ru/ff0
Pemenue 3anau no teme "Cuia
" al773
TSKECTH
Cuiia TsKECTH Ha APYTrux bubnuoreka [IOK
23 manerax. @usnyeckue https://m.edsoo.ru/ff0
XapaKTEePUCTUKHU IIJIAHET als502
bubmoreka IIOK
24 W3mepenue cut. JluHamomeTp https://m.edsoo.ru/ffo
al8cc
bu6morexa LIOK
25 Bec Tena. HeBecomocTh https://m.edsoo.ru/ff0
al778
CnoxxeHue JByX CHII, ) BuGmorexa [IOK
26 Hanpa]iﬂe;HHX HOV OAHOH https://m.edsoo.ru/ff0
ISEEMOI/I. aBHOJICHCTBYIOIIIAS ala70
57 Pemenue 3agay mo reme
"PaBHOn€licTBYIOIIAS CHIT"
Cuia Tpenus u e€ Bupl. TpeHue bubmorexa LIOK
28 B IHPOE 1 TEXHIIKE https://m.edsoo.ru/ff0
alboc
29 JlaGoparopnas pabota bubmmoreka [JOK

«M3yueHne 3aBUCUMOCTH CUJIbI

https://m.edsoo.ru/ff0
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https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

TPEHUS CKOJIbKCHUS OT CUJIbI
JIABJICHUSI M XapaKTepa
COIPHUKACAIOIIUXCS
TTOBEPXHOCTEIN»

alcc8

Pemenue 3ana4d Ha onpeniesieHue

30 PaBHOACKUCTBYIOILIEH CUIIBI
Pemenue 3amau no remaMm: «Bec Bu6morexa LIOK

31 renay, «I'paduieckoe https://m.edsoo.ru/ff0
n300paxxeHue cuimy, «Cumb», a1de0
«PaBHOJIEUCTBYIOIIAA CUID) -
KoHnTponsHas padoTa o reMam:
«MexaHn4YeCKOoe IBUKCHUECY,

32 «Macca, III0THOCTBY, «Bec
tenay, «['paduueckoe
n3o0paxkeHue cuim», «CUibhy
JaBnenune. CriocoObI bu6mmoreka [IOK

33 YMEHBIICHUS U YBEIMYCHUS https://m.edsoo.ru/ffo
aBJICHUS a20a6
JlaBnenue raza. 3aBUCUMOCTD bu6auoreka [IOK

34 JIaBJICHUS ra3a oT 00béMa, https://m.edsoo.ru/ff0
TEeMIEPATYPHI a2376
Ilepenaya naBneHus: TBEPIABIMU bu6morexa LIOK

35 TEJIAMH, YKUIKOCTSIMH U Ta3aMH. https://m.edsoo.ru/ff0

3akon Ilackansa

a25b0
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https://m.edsoo.ru/ff0a25b0

I[&BJ'ICHI/IC B X KUJIKOCTHU U rasc,

bu6morexa LIOK

36 BBI3BAHHOE JEHCTBHUEM CHJIbI https://m.edsoo.ru/ff0
TSKECTU a2718
Pemenue 3ama4 no teme bu6moreka [IOK
37 «/laBneHue B )KHIKOCTH M rase. https://m.edsoo.ru/ff0
3akon Ilackams» 22826
bubmoreka IIOK
38 Co0011aronuecs: CoCy bl https://m.edsoo.ru/ff0
a2970
bu6morexa LIOK
39 ['mapaBmudecKkuii mpecc https://m.edsoo.ru/ff0
a3136
40 Manowmerpel. [opmiHeBoii
’KUJIKOCTHBIA HAcOC
41 AtTMOC(bepa 3eMIIM ¥ IPUIHHBI ﬁig;?f;é;asiﬂi ££0
e€ CyIeCTBOBAaHUS a2bs5a
Bec Boznyxa. ATmochepHoe bubmorexa LIOK
42 https://m.edsoo.ru/ff0
JIaBJIEHUE a2b5a
N3mepenue atMocdepHOro bubnuorexa LIOK
43 ramers, Ot ToppHyeI https://m.edsoo.ru/ff0
a2da8
44 3aBUCHUMOCTH aTMOC(HEPHOTO but6moreka [IOK
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https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8

JIaBJICHUSI OT BBICOTHI HaJl
YPOBHEM MOPSI

https://m.edsoo.ru/ff0
a2fcd

bapomerp-anepou.

bu6moteka [IOK

45 ATMocdepHOE TaBICHIE Ha https://m.edsoo.ru/ff0
Pa3IUYHBIX BBICOTAX az2fc4

46 Pewenue 3anay o teme "
AtmocdepHoe naBneHue"
JlercTBrE )KUIKOCTH M ra3a Ha bubauoreka [IOK

47 MOrPY)KEHHOE B HUX TEJIO. https://m.edsoo.ru/ff0
ApxumenoBa cuia a3276
Jlabopatopnas padota ) BuGmorexa [IOK

48 «OnpeﬂereHHe BHT?HKHBa}OmeH https://m.edsoo.ru/ff0
CHJTBI, ICUCTBYIOIIEH Ha TEJO, 2330
MOTPY>KEHHOE B )KUIKOCTHY -
JlaGoparopnas pabota 1o Teme
«HccnenqoBanue 3aBUCUMOCTH bu6mmotexa LIOK

49 Beca TeJia B BOAE OT 00bEMa https://m.edsoo.ru/ff0
MOTPY>KEHHOM B KHUJKOCTh YaCTH a3s14
Tena»

bu6mmoreka [IOK
50 [InaBanue Ten https://m.edsoo.ru/ff0
a3a%6
51 JlaGoparopnas pabota

"KoHcTpynpoBaHue apeomerpa
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https://m.edsoo.ru/ff0a2fc4
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https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96

WM KOHCTPYUPOBAHUE JIOJIKU U
OIpEeICIICHUE €€
rpy30n0abEMHOCTH "

Pemenue 3agau mo remam:
«IImaBanue cynos.

bu6moreka [IOK

52 BosnyxomaBanuey, «JlaBnenue https://m.edsoo.ru/ff0
TBEPABIX TEJI, KUIKOCTEH U a3654
ra30B»
KonTtponpshas pabota o reme
53 «/laBiieHHEe TBEPABIX TE,
KUJIKOCTEH M Ta30B»
bu6mmorexa [IOK
54 Mexanndeckast pabora https://m.edsoo.ru/ff0
a3fg2
bu6mmotexa LIOK
55 | |outocts. i https://m.edsclalo.ru/ffo
MOIIHOCTH a3f82
Ypoxk-uccnenoBanue "Pacuér
56 MOIIIHOCTH, Pa3BUBAEMOM MPH 1
MoaBEME 110 JIECTHHUIIE"
57 IIpocteie MexaHu3MBbI. Poruar.
PaBHOBecue cui Ha pbryare
58 Poluaru B TexHuKe, OBITY U 05 bubmorexa LIOK

npupoje. JlaboparopHast pabora

https://m.edsoo.ru/ff0
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https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

«HccnenoBanue yciaoBuii
PaBHOBECHS pbluara

a478e

Pemenue 3amay mo reme

bu6moteka [IOK

>9 «Y CIIOBUS paBHOBECHS PhIUaray hitps://m.eds00.1u/ff0
a48a6
Koadhpumment noneznoro
JICHCTBUSI MEXaHU3MA.
60 JlaGoparopnas pabota 0.5
«3mepenne KII/] HaknonHOM
TIJIOCKOCTH»
Pemenue 3anau o reme bubmmorexa LIOK
61 "PaGora, momocrs, KILL" https://m.edso0.ru/ffo
’ ’ adc43
Mexanuyeckasi SJHEPrusl. bubmmoreka [IOK
62 Kunernueckas v moTeHIMaIbLHasS https://m.edsoo.ru/ff0
DHEPIUs a4252
3aKOH COXpaHEHUS Bubmiorexa [OK
63 e — https://m.edsoo.ru/ff0
a4360
VY POK-3KCIIEPUMEHT IO TEME
"DKCIIEpUMEHTAIBHOE
64 OTIpE/ICIICHUE U3MEHEHUS 1

KUHETUYECKON U
MOTEHIIMAILHOW SHEPTUU TIPU
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https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

CKATBHIBAHUM TEJIA 10 HAKJIOHHOMN
IJIOCKOCTH"

65

KonTponsHas pabota o treme
«PaboTta 1 MOIIHOCTh. DHEPIHUs»

66

PesepBHriit ypok. Pabora ¢
TEKCTaMH II0 TEME
"MexaHnueckoe JIBHxeHue"

bu6mmotexa LIOK
https://m.edsoo.ru/ff0
a4eeb

67

PesepBublii ypok. Pabora c
TeKcTaMH 110 Teme "J[aBieHue
TBEPABIX TEJI, KUIKOCTSH U
razoB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
adffe

68

PesepBHblii ypok. Pabora ¢
TekcTamu 1o Teme "Pabora.
MoritHocTh. DHeprus"

OBHIEE KOJIMYECTBO YACOB I10O
[TPOTPAMME

68

12
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https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

8 KUIIACC

Koaun4yecTBO 4acos JJIeKTP OHHbIE
Jlara
Ne uudposbie
Tema ypoka Konrpoabn | IIpakrnuyeck | H3y4e€H
n/n Bceero oOpa3oBaTe/ibHbIE
ble padoThI ue padoTbl us
pecypchl
OCHOBHBIE TTOJOKEHHUS
. bubmmoreka [JOK
MOJIEKYJISIPHO-KUHETUYECKOI
1 YoP 1 https://m.edsoo.ru/ff0
TEOpPUU U UX OIBITHBIC
P a5256
MOATBEPKICHUS
5 Macca u pazmep aTOMOB H 1
MOJICKYIT
Moaenu TBEPAOTO, )KUJIKOTO U bu6moteka [IOK
3 ra3000pa3HOro COCTOSTHUM 1 https://m.edsoo.ru/ff0
BEILIECTBA ab40e
OObsicHEeHUE CBOWMCTB TBEPOTO,
YKUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHUI BEIECTBA HA OCHOBE 1
MOJIOXKEHHUI MOJIEKYJISIPHO-
KHMHETHYECKOU TeOpuu
K P bu6mmoreka [IOK
UCTaJUIMYECKUE U aMOp(PHBIE
5 ep . P 1 https://m.edsoo.ru/ff0
TEN
a5800
6 CmauyrBaHUE U KAUJUISIPHOCT. 1 bubmmoreka [JOK
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https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800

IloBEpXHOCTHOE HATSAKEHHE

https://m.edsoo.ru/ff0
a5530

TennoBoe pacmupeHue u

bu6moteka [IOK

7 https://m.edsoo.ru/ff0
cKatue 25826
Temneparypa. CBsi3b
8 TEeMIIepaTypbl CO CKOPOCTHIO
TEIJIOBOIO JIBUXKEHHUS YaCTHIL
Buyrpennsist sneprusa. Criocoobl bubmmoreka [IOK
9 U3MEHEHHS BHYTPCHHEH https://m.edsoo.ru/ffo
SHEPIrUu as5c60
bu6morexa LIOK
10 Bunel Terionepeaaun https://m.edsoo.ru/ff0
a6412
VYpok-koHpepeHIs
"IIpakTH4YECKOE UCTIOIb30BAHUE bubmmoreka [IOK
11 TEIUIOBBIX CBOWCTB BEIECTB U https://m.edsoo.ru/ff0
MaTepuajoB B LEJIAX a65c0
sHeprocOepexeHus"
KonuuecTBo TenioTsl. bubmorexa LIOK
12 V ebHAs TEIIOEMKOCTS https://m.edsoo.ru/ff0
a6976
13 VYpaBHeHue TeroBoro Oananca. bubmmoreka [JOK

TemmooOMEH U TEMJIOBOE

https://m.edsoo.ru/ff0
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https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088

paBHOBeCHE

a7088

JlaGoparopnas pabota

"UccnemoBaHue SIBICHUS bubmorexa IOK

14 https://m.edsoo.ru/ff0
TETMJI000MeHa MPU CMEITMBAHUH 26208
XOJIOJHOM U ropsiuer BOobI" -
PacueT xommyecTBa TEILIOTHI,

15 HE0OXO0IMMOTO ISl HarpeBaHUs
TeJa W BBIIEISIEMOT0 UM TIPH
OXJIAKJICHUU
Jlabopatopnas paboTa bubmmoreka [IOK

16 "Onpepaenenue yaeabHOR https://m.edsoo.ru/ff0
TEIUIOEMKOCTH BelecTBa" a6bb0
DHeprus TorIuBa. Y IejbHas bubmmorexa LIOK

17 https://m.edsoo.ru/ff0
TEIIOTa CTOpaHus a7bsa
[InaBnenue u oTBEpACBaHUE bubmmoreka [IOK

18 KPUCTAJUIMYECKUX TEJI. https://m.edsoo.ru/ff0
VY nenpHas TEIIOTa IUIABICHUS a71d2
JlaGoparopnas pabota bubnuoreka [IOK

19 "OnpeneneHue yaeaIbHOM https://m.edsoo.ru/ff0
TEIJIOTHI IJIaBJICHUS Ibaa" ar2fe
[TapooOpa3oBanue u Bubmrorexa LIOK

20 https://m.edsoo.ru/ff0

KOHJeHcauus. Mcnapenue

a/40c
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https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c

Kunenue. Y aearHadg Temiora
napooOpa3oBaHUs U

but6moreka [IOK

21 KOHJEHCALIMU. 3aBUCUMOCTD https://m.edsoo.ru/ff0
TEeMIIepaTypbl KUTIEHUS OT ar86¢
aTMoc(epHOro JaBJICHUS
Brnaxnocts Bo3ayxa.
JlabopatopHas gzgom Bubnuorexa LIOK
22 | y https://m.edso0.ru/ff0
Ornpenenenue OTHOCUTENBHON 27628
BJI&KHOCTH Bo3ayxa" -
23 Pemmenne 3amau Ha onpeencHue
BJIQXKHOCTH BO3/lyXa
[TpuHIUTIBI paOOTHI TETLIOBBIX
24 neurateneid. [TapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO
CTOpaHHUS
KITJ[ TeruioBoro nBuraress. bubmoreka [IOK
25 TerioBbie IBUTATENN U 3alUTA https://m.edsoo.ru/ff0
OKPYXKarollen Cpeibl arcic
3aKOH COXpaHEHHUS U
26 MPEBpAIICHUS SHEPTUU B
TEIUTOBBIX TIpoIleccax
IloaroroBka K KOHTPOIBHON bubmunoreka [IOK
27 pabote o Teme "TermoBbie https://m.edsoo.ru/ff0

aBieHudA. MI3menenue

a83f2
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https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2

arperaTHbIX COCTOSIHUM
Belecrna'

KonTponsHas pabota o treme
"TemnoBrle SIBJICHUS.

bu6moteka [IOK

28 https://m.edsoo.ru/ffo
N3meHeHue arperaTHbix
COCTOSIHUI BelIeCTBa
29 Onextpuzauus ten. JBa pona
AIEKTPUUYECKUX 3aPSI0B
VYpok-uccinegoBaHue
30 "DaeKkTpu3anus TeJd UHIIyKITHeH
Y IIPY COIIPUKOCHOBEHHUU "
B3anmoencTBue 3apsyKeHHBIX bubmmorexa LIOK
31 rex. 3axon Kysora https://m.edsoo.ru/ff0
adred
DJIEKTPUUYECKOE TOJIE.
HanpsikeHHOCTb bubmmoreka [IOK
32 9JIEKTpUUECKOro moJis. [IpuHiumn https://m.edsoo.ru/ff0
CYIEPIIO3UIINU IEKTPUUECKUX aBala
OJIEN
Hocurenu snektpuueckux
33 3apsA0B. DJIEMEHTAPHBIN 3apsij.
Crpoenue atoma
34 [IpOBOIHUKH U AUDIIEKTPHUKHU. bubmunoreka [IOK

3aKOH COXpaHECHUS

https://m.edsoo.ru/ff0
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https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

QJICKTPUICCKOI'O 3apsaa

a8ef6

Pemenuve 3anay Ha NpyUMEHEHUE

bu6morexa LIOK

35 CBOMCTB DJICKTPUICCKUX https://m.edsoo.ru/ff0
3apsI0B a90cc
DNEKTPUUECKU TOK, YCIOBHS but6moreka [IOK

36 €ro cymiecTBoBanus. Mcrounuku https://m.edsoo.ru/ff0
AIIEKTPUYECKOrO TOKa 29524

bubmorexa [LIOK
37 JIeHCTBHS 2JICKTPUYECKOTO TOKa https://m.edsoo.ru/ff0
a%6h2
VYpok-ucciaegoBanue "JlelictBue

38 AIEKTPUYECKOTO OIS Ha 1
ITPOBOJTHUKHU U TUDJIEKTPUKH"

DJIEKTPUYECKUN TOK B METAJUIAX bubmmorexa LIOK

39 HIKOCTAX H rasax ’ https://m.edsoo.ru/ffo

a9338

40 DnekTpuyeckas Lemnb u eé
COCTaBHbBIC YaCTH
Cuia Toka. JlaboparopHas bubmmoreka [JOK

41 pabora "U3mepenue u 0.5 https://m.edsoo.ru/ffo
peryIupoBaHHUEe CHITBI TOKA" a8bd6
DIIEKTPUUECKOE HAIPSXKEHUE. bubmmoreka [IOK

42 Bonber™erp. JlaboparopHas 0.5 https://m.edsoo.ru/ff0

pabota "MU3mepenue u

a%el4
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https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14

PETYJIMPOBAHUE HANIPSIKCHUA"

CormnpoTuBieHne NPOBOAHUKA.

bu6morexa LIOK

43 VY nenpHOE CONpPOTUBIICHUE https://m.edsoo.ru/ff0
BEIIECTBA aa/38
Jlabopatopnas pabota
"3aBUCUMOCTD IJIEKTPUUECKOTO Bu6morexa LIOK
44 CONPOTHRIICHILL NPOBOAHHEKA O https://m.edsoo.ru/ff0
€ro JUIMHBI, TUIOIIaIH 23738
MOTIEPEYHOTO CCUCHUS U -
Marepuana'
3aBUCHUMOCTh CHJIBI TOKA OT bu6anorexa [IOK
45 HanpsbkeHus. 3akoH Oma Jst https://m.edsoo.ru/ff0
y4acTKa e aadda
Jlabopatopnas padota
"UccaemoBaHue 3aBUCHMOCTH BuGmiorexa LOK
46 CIUIB] TORA, HIAYIETO Hepes https://m.edsoo.ru/ff0
PE3UCTOP, OT COMPOTUBIICHUS 23046
PE3UCTOpa U HAMIPSHKCHUS Ha =
pesucrtope"
[TocnenoBarenpHOE U
47 napajuieIbHOe COSUHECHUS
MIPOBOJTHMKOB
48 Jlabopatopnas padota bubmmoreka [IOK

"IIpoBepka nmpaBuiIa CIOKEHUSA

https://m.edsoo.ru/ff0
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https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

HaIpsHKEHUN TPU

IIOCJIICJOBATCIBHOM COCAMHCHNN

JIByX PE3UCTOPOB"

aaab8

Jlabopatopnas padota
"IIpoBepka npaBuia Jis CHIIbI

bu6moteka LIOK

49 https://m.edsoo.ru/ff0
TOKa TIPH MapajieIbHOM
| aadle
COCIMHEHUHU PE3UCTOPOB
Pemenuve 3a1a4 Ha IpUMEHEHNE bubmoreka IIOK
50 3akoHa OMa JiJIsl pa3IMIHOTO https://m.edsoo.ru/ff0
COEJIMHEHUS MPOBOTHUKOB aaf8a
Paborta 1 MOITHOCTH bu6anorexa [IOK
51 JIEKTPUIECKOTO TOKA. 3aKOH https://m.edsoo.ru/ff0
Jlxoyns-Jlenna ab124
Jla6 0
” Oa opaTopHast p260Ta bu6mmoreka IJOK
52 TPCICIGHHE PabOTHL 7 https://m.edsoo.ru/ff0
MOIITHOCTH AJICKTPUYECKOTO
| ab3e0
TOKa
C
SO ——— b morera LIOK
53 3HeprI/II/I 5 GerT K(f) otKoe https://m.edsoo.ru/ff0
P y. ROP ab660
3aMbIKaHHE
IloaroroBka K KOHTPOIBHON bubmunoreka [IOK
54 pabote 1Mo Teme https://m.edsoo.ru/ff0

"DJIEKTpUYECKUE 3aAPSIBI.

abd2c
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https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c

3apsKEHHBIE TENa U UX
B3auMoaercTBUd. [locTOSIHHBIN
AIEKTPUYECKUHN TOK"

KonTpomnsHas pabota o teme
"DJIEKTpUUECKHUE 3aAPSIbI.

bu6moreka [IOK

55 3apsKCHHBIE Tella B X https://m.edsoo.ru/ff0
B3anMoercTBus. [1ocTOSTHHBII abea8
AIEKTPUYECKUI TOK"

6 ITocTosTHHBIC MAarHUTBI, KX

> B3aMMO/ICHCTBHUE
Ypoxk-uccnenoBanue "N3yuenue bubmmorexa LIOK

57 . | 1 https://m.edso0.ru/ffo
TOJIeH TOCTOSSHHBIX MarHuTOB 2c3d0
MarnauTtHoe noJjie. MarHuTHOE bu6moteka [IOK

58 1mojiec 3eMJIM B €T0 3HAYCHHE IS https://m.edsoo.ru/ff0
KU3HU Ha 3eMIie acOba
OnbiT Opcrena. MarautHoe Bu6morexa LIOK

59 HMO;]:H?ieHI;TepEg;ZKg: TO;; . https://m.edsoo.ru/ff0

- acld?
TOKOM
[IpuMeHeHue PIEKTPOMarHuToB BuGmorexa LOK
60 B TeXHHKE. JIabopaTopHas 0.5 https://m.edsoo.ru/ff0

pabora "M3yueHue nercTBUs
MAarHUTHOTO MOJIsi Ha MPOBOJIHUK

ac/4a

77



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a

¢ TOKOM"

61

DIIEKTPOIBUTATEIIb
MTOCTOSIHHOTO TOKA.
Hcnonp3oBanue
AJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U Ha
Tparcnopte. JlaboparopHas
pabota "KoHcTpynpoBaHue u
U3y4eHHe padOoThI
aneKTpoaBUraresns"

bu6moreka [IOK
https://m.edsoo.ru/ff0
ac86c¢

62

Omnbitel ®apajnes. 3akoH
AIEKTPOMArHUTHOW MHIYKIUU.
[IpaBuio Jlenna

63

OnektporeHepaTop. CrocoObl
MOJIYYEHUS DJIEKTPUUECKON
SHEPruu. DJIEKTPOCTAHLINH Ha
BO300HOBJISIEMBIX UICTOYHUKAX
SHEPruu

64

IToaroroBka Kk KOHTPOJIbHOM
pabote 1Mo Teme
"DNIEKTpUYECKHE U MAarHUTHBIC
SIBJICHUSA"

65

KonTponsHas padbota o treme
"DJIeKTpUUECKUE U MarHUTHbBIE

bubmorexa LIOK
https://m.edsoo.ru/ff0

78



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

saBieHus"

acbl4

PesepBHblii ypok. Pabora ¢

bu6morexa LIOK

66 TeKCTaMH 110 TeMe ""TerioBblie 1 https://m.edsoo.ru/ff0
saBJjeHusa" acche
PesepBHriit ypok. Pabora ¢ BuGmorexa LIOK
KCTa
67 Ie CTaMI IO vTeMe . 1 https://m.edsoo.ru/ff0
[TocTOSTHHBIN AIEKTPUUECKUI
| acdc6
TOK
PesepBubIit ypok. Pabora ¢
68 TEKCTaMU 110 TeMe "MaruuTHele 1
SIBJICHUS"
OBIIEE KOJMYECTBO HACOB I10
HE 68 14.5

[TPOI'PAMME
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https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KosnmnuecTBo 4yacos JJIeKTP OHHBbIE
Jlara
Ne uudposbie
Tema ypoka Konrpoasn | IIpakrnuyeck | H3y4eH
n/n Bcero oOpa3oBaTe/ibHbIE
ble padoThI ue padornbl U
pecypchbl

1 MexaHn4yecKkoe NBUKECHUE. 1
MarepuanbHas TOUKa
Cucrema otcuerTa. bub6aunoreka [IOK

2 OTHOCUTENLHOCTD 1 https://m.edsoo.ru/ff0
MEXaHUYECKOI'0 JIBMKCHUS ad474
p . bu6mmotexa [IOK

aBHOMEPHOE MPSIMOJIMHENHOE

3 P P 1 https://m.edsoo.ru/ff0

JIBU>KCHUE
ad19a

HepaBnomepHoe

4 NPSIMOJIMHENHOE JBUKCHUE. 1
CpenHsst 1 MTHOBEHHasI
CKOPOCTh
[IpsimonuHeliHOE bubmmoreka [IOK

5 PaBHOYCKOPEHHOE JBHKCHHE. 1 https://m.edsoo.ru/ff0
Yckopenue ad8d4
CKOpOCTh MPSAMOJIUHENHOT O

6 PaBHOYCKOPEHHOTI'O JIBH>KCHUSI. 1
I'pacdux ckopoctu
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https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4

JlaGoparopnas pabota
"OnpeneneHue yCKOpeHUs Tena

bu6mmoreka [IOK

7 NIPU PaBHOYCKOPEHHOM https://m.edsoo.ru/ff0
JIBUKEHHUH 10 HAKJIOHHOMN adb18
mockocTu"
8 CBoOoanoe nmaaenue tea. OnbITh
lNamunes
PaBHOMEpHOE IBUKEHUE 110
OKp}I)KHOI()JTI/I. IEI[epHozL Y 4acToTa bubmorexa LIOK
9 obpaerus, JTnHeiinas 1 https://m.edsoo.ru/ff0
ael76
YIJIOBasi CKOPOCTH
10 LlenTpocTpemMuTenbHOE
YCKOpEHUE
IlepBblii 3ak0H HproToHa. bubmorexa LIOK
11 Bekrop cimsi https://m.edsoo.ru/ffo
ae612
Bropoi1 3akon HeroToHa. bubmuoreia LIOK
12 PasHoeiicTByIOmAs CHLIA https://m.edsoo.ru/ff0
ae/2a
Tpernii 3axkoH HproToHa. Bubnuorexa LIOK
13 Cyrepriosuiuns cuwr https://m.edsoo.ru/ff0
ae982
14 Pemenue 3a1a4 Ha IpUMEHEHUE bubmunoreka [IOK

3ak0oHOB HrroToHa

https://m.edsoo.ru/ff0
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https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c

aeb6c

bubmorexa LIOK

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ff0
aeca2
16 Pemnrenue 3amau mo teme «Cuia
YIPYTOCTH
Jlabopatopnas pabota bubmmoreka [JOK
17 «OnpeaeneHue KeCTKOCTH https://m.edsoo.ru/ffo
PY>KUHBDY aee28
bu6mmoreka [IOK
18 Cuna TpeHus https://m.edsoo.ru/ff0
af738
Pemenue 3anau o teme «Cuiia Bubmorexa LIOK
19 Tpery https://m.edsoo.ru/ff0
afa26
JlaGoparopnas pabota bubmoreka [IOK
20 "Onpezaenenne KO3PpPHUIEHTA https://m.edsoo.ru/ff0
TPEHHUS CKOJIbKEHUS" af8be
Pemenne 3aga4d mo teMe "3aKOHBI bu6morexa [LIOK
21 Heprotona. Cuna ynpyrocru. https://m.edsoo.ru/ff0
Cuna TpeHus" afb8e
Cuna TsKeCTH U 3aKOH bu6morexa LIOK
22 BCEMUPHOTO TSATOTCHHSI. https://m.edsoo.ru/ff0

Y ckopeHnue cBOOOHOTO TTaeHHUS

af044
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https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

VYpok-koHpepenus "/[Buxxenue
TE€J BOKPYI I'PaBUTALOHHOIO

23 uentpa (ConHevyHasi cucTema).
INanaktuku"
Pemenue 3agau mo reme "Cuna bubmoreka IIOK
24 TSKECTU M 3aKOH BCEMHPHOTO https://m.edsoo.ru/ffo
TSIroTeHus" af5f8
IlepBasg kocMHuUeCKass CKOPOCTb. Bubmiorexa [OK
25 HeBecoMocTs 1 reperpy3k https://m.edsoo.ru/ff0
af33c
PaBHOBecue MaTepHan?Hon Bu6morexa LIOK
26 TOIKH. AOCOIIOTHO T,],Bepﬂoe https://m.edsoo.ru/ff0
Teno. PaBHOBecHe TBEPAOro Tea afe36
C 3aKPEIUIEHHON OChIO BPAILLICHUS -
27 MowmenT cuiibl. LleHTp TsixecTn
Pemenue 3agay no reme bubamorexa LIOK
28 "Momesrr cuer. LeTp TskecTa” https://m.edsoo.ru/ff0
' b02b4
[ToaroroBka k K(')'HTpOJIBHOI/I BiGmiorexa LIOK
29 paboTte o Teme MexalHquCKoe httos://m.edso0.ru/ffo
I[BI/I:KCHI/Ie. B3aumoneiictue b0408
TeN
30 KonTponbHas padota o teme bubmunoreka [IOK

"MexaHnyeckoe IBUKEHHUE.

https://m.edsoo.ru/ff0
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https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Bzaumonencrsue tea"

b06ec

31

Nmmynse Tena. IMITynsce crbl.
3aKOH COXpaHEHUSI UMITYJIbCA.

bu6morexa LIOK
https://m.edsoo.ru/ff0

Yupyroe ? HEYIIPYToe bo7fa
B3aUMOJICHCTBHE
Pemenune 3amau mo reme "3akoH bubmorexa IOK
32 O — https://m.edso0.ru/ffo
b096¢c
VYpok-koHpepeHITs
33 "PeakTHBHOE IBIDKCHHE B
IIPUPOJIE U TEXHUKE"
Mexanudeckas padoTa u bubmmorexa LIOK
34 MOIHOCTS https://m.edsoo.ru/ff0
b0a84
PaGota cumnel TsDKECTH, CHITBI Bubmworeia LIOK
35 JIPYTOCTH i CHITEL Tpe’HHH https://m.edso00.ru/ff0
b0db8
Jlabopatopnas pabota
«Onpepenennie paboThl CUIIbI
36 TPEHUS MPU PABHOMEPHOM
JBYDKEHUH Tea 10
TOPU30HTAIBHON MIOBEPXHOCTH
37 CBs13b 3HEpPruu U padboTHI.

IToreHmansHas sHEprus
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https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

Kunernueckas sneprus.

bu6morexa LIOK

38 Teopema 0 KHHETHYECKOM https://m.edsoo.ru/ff0
SHEPIrUu b0c32

39 3aKOH COXpaHEHUS SHEPTUU B
MEXaHUKE
Jlabopatopnas pabota bubmumoreka [IOK

40 «M3yueHne 3aKOHa COXpPaHEHUS https://m.edsoo.ru/ff0
DHEPTUN» bl2fe
KonebarensHoe TBHKEHUE U €T0 Bubmiorexa [OK

41 XAPAKTEpUCTHK https://m.edsoo.ru/ff0

b1858

3aTyxaroniue KoiaeoaHus. bubmmoreka [IOK

42 BeIHYXIeHHBIC KOJICOaHMSI. https://m.edsoo.ru/ff0
Pe3onanc b20f0

43 MaremMaTu4eckui U Npy>KUHHbIN
MasiTHUKA
Ypok-uccrieaoBanmue BuGmorexa LIOK

44 «BaBHCHM? cTh eproa https://m.edsoo.ru/ff0
KOJICOQHHH OT JKECTKOCTH

b197a

NPYKHHBI U MacChl TPy3a»

45 [TpeBparenne YHEPTUH TIPH
MEXaHUYECKUX KOJIeOaHUIX

46 Jlabopatopnas padota bubmmoreka [IOK

«OnpeneneHne 4acToThl U

https://m.edsoo.ru/ff0
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https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

47

nepro/ia KoeOaHui blaec
MPY>KUHHOTO MassTHUKA»

Jlabopatopnas padota

«IIpoBepka HE3aBUCUMOCTH bubmmoreka [IOK

nepuoia KojiebaHuu rpysa,
MOJIBEIIICHHOTO K HATH, OT MacChI

rpy3a»

https://m.edsoo.ru/ff0
b197a

48

MexaHn4eCcKHUe BOJIHBI.
CBoiicTBa MEXaHMYECKUX BOJIH.
HpO,I[OHBHLIC U IIOIICPCUYHLIC
BOJIHBI

bu6moteka LIOK
https://m.edsoo.ru/ff0
b21fe

49

Ypok-koHbpepeH s
"MexaHnyecKue BOJHBI B
TBEpAOM Tene. CelicMuyecKkue
BOJIHBI "

50

3Byk. Pacnipoctpanenue u
OTpaXKE€HUE 3BYKa

o1

VYpok-uccrienoBanue
"HabmnrogeHne 3aBUCIMOCTH
BBICOTHI 3BYKa OT YaCTOTHI"

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI PE30OHAHC

53

VYpok-koHpepeHIs
"V bpTpa3Byk U MH(GpPa3BYK B

bubmorexa LIOK
https://m.edsoo.ru/ff0

86



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

IIPUPOJIE U TEXHUKE"

b23ca

ITonroroBka Kk KOHTPOJIBHOM
pabore 1mo TeMe "3aKOHBI

bu6morexa LIOK

54 https://m.edsoo.ru/ff0
coxpaHeHus. MexaHnuyeckue
" b2510
KoJ1e0aHUs ¥ BOJIHBI E—
KonTponpHas pabota o teme
55 "3aKOHBI COXpaHEHUSI.
Mexannueckue Kojie0aHust U
BOJIHBI"
5 bu6morexa LIOK
JIEKTPOMAarHUTHOE I10JIE.
56 P https://m.edsoo.ru/ff0
DJIEKTPOMarHUTHBIEC BOJIHBI
b2abe
57 CBolICTBA DIEKTPOMArHUTHBIX
BOJIH
VYpok-kondpepennus "llkana
BJIEKTPOMATHUTHBIX BOJIH. but6moreka [IOK
58 Hcnons3oBanue https://m.edsoo.ru/ff0
9JIEKTPOMArHUTHBIX BOJIH JIJIS b2fe6
COTOBOM cBSI3U"
Vpok-uccienosanue "M3yuenue
. Iz) B STCKTOOMA yi buomoreka IIOK
BOMCTB DJIEKTPOMArHUTHBIX
59 P https://m.edsoo.ru/ff0
BOJIH C IIOMOIIIBI0 MOOHMIEHOT'O
| b2c6e
TeneoHa
60 Pemenue 3amaq Ha onpenencHue
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https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c

HaCTOThI U AJIMHBI
Z)JIeKTpOMaFHI/ITHOﬁ BOJIHBI

DJIeKTpOMarHuTHasi Ipupoaa

bu6moteka [IOK

61 cBeta. CKOpPOCTh CBETa. https://m.edsoo.ru/ff0
BonHoBEIE cBOliCTBA cBETa b31d0
4t )
o
62 P https://m.edsoo.ru/ff0
pacripocTpaHCHHUE CBETa.
b3658
3armenust ConHua u JIyHbl -
3 )
Sepraa, Pouesnte s s BuGawotexa 10K
63 I II)/IMGHE‘)HHG 3aK0HA (ilT AKEHUSA https://m.eds00.ru/ffo
p Y b38c4
cBeTa EO0LS
IIpenominenue cBera. 3aKko Bubmiorexa LIOK
JIOMJIEHUE CBETA. H
64 P https://m.edsoo.ru/ff0
MIPEJIOMJICHHS CBETA
b3aea
IT
chera, Vcriomaonate nomtoro BuGorera L1OK
65 ' https://m.edsoo.ru/ff0
BHYTPEHHETO OTPKCHUS B
b3c5¢c
OIITUYECKUX CBETOBOIAX
JlaGoparopnast pabota
66 "HccaenoBaHnue 3aBUCUMOCTH

yrJia MPEeJIOMIIEHUSI CBETOBOTO
Jy4a OT yriia najeHust Ha
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https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

rpaHule "BO3AYyX-CTEKIIO

VYpok-KoHpepeHIs
"Ucmop30BaHuE TTOJTHOTO

67 BHYTPEHHET0 OTPaKEHUSL:
CBETOBOJIbI, OIITHKOBOJIOKOHHAS
CBS3B"
bubmoreka IIOK
68 JIunselr. OnTHyecKas CHIa JINH3EI https://m.edsoo.ru/ff0
b3f2c
[TocTpoenue nzo0pakeHuii B bubmmorexa LIOK
69 I https://m.edsoo.ru/ff0
bd4da
JlaboparopHnas pabora
"Onpzz[enzHHe l(3)0KycH0r0 Bubnuorexa LIOK
70 N https://m.edsoo.ru/ff0
PacCTOSTHHS \I'/I ONTHUYECKON CHIIBI b4206
coOuparorieu JuH3b!"
Ypok-koHpepeHIus bubmmoreka [IOK
71 "ONTHYECKHE JTUH30BLIE https://m.edsoo.ru/ff0
npuOopsr" cOare
I'ma3 kak onTuyeckas cucTeMa. bubmmorexa LHOK
72 Iperue https://m.edsoo.ru/ff0
b4684
73 VYpok-koudpepennus "/ledhexTs

3penus. Kak coxpanuts 3peHue"
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https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684

Pasnoxxenue 0eoro ceera B
cnekTp. OnbiTel HproTOHA.

bu6mmotexa [IOK

74 https://m.edsoo.ru/ff0
CroxxeHue CreKTpaJIbHBIX cOfdc
uBeToB. Jlucnepcus ceera -
JlaGoparopnas pa6ota "OnbIThl
10 Pa3JI0KEHUIO OEJI0oro CBETa B bubmoreka [JOK

75 CIICKTP W BOCIIPUATHIO I[BETA https://m.edsoo.ru/ff0
PEIMETOB MPHU UX HAOIIOACHUU c0e2a
4yepe3 1BETOBbIC (PUIBTPHI"
VYpok-npaktukyM "BogHOBBIE

76 CBOIICTBA CBETA: IUCIIEPCHUS,
uHTEepPepeHuns u tudpaxus"

bubmmoreka [IOK

77 Ortertot Pesephopra i https://m.edscL)::).ru/ffO
TJIaHeTapHasi MOJIeNlb aToMa 1238

78 ITocrynater bopa. Monens aroma
bopa
Hcnyckanue v norjiomeHue buomoreka IIOK

79 cBeTa aToMOM. KBaHTEI. https://m.edsoo.ru/ff0
Jluneiiuarbie CIIEKTPHI cl44c
VYpok-nipaktukym "Habmonenue bubmmorexa LIOK

80 CHEKTPOB HCMyCKAHMS" https://m.edsoo.ru/ff0

€1550
81 PamnoakTHBHOCTE U €€ BUIIEI bubmorexa LIOK
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https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550

https://m.edsoo.ru/ff0
cle72

CrpoeHue aToOMHOTO sipa.

bu6moteka [IOK

82 HyKmomsas Mozers https://m.edsoo.ru/ff0
cl8ac
PannoakTHBHBIE TIPEBpAIICHUS. Bubmorexa LIOK
83 https://m.edsoo.ru/ff0
N3ororbl
clald
Pemenue 3anau mo teme: bubmuoreia LIOK
84 S —" https://m.edsoo.ru/ffo
clbda
85 [lepron momypacmasna
VY poxk-kKoH(pepeHIIHs bu6moreka [IOK
86 "PaiOaKTUBHBIC H3JTYYCHHS B https://m.edsoo.ru/ff0
pupojie, MEIUILIMHE, TEXHUKE" c2126
S nepHble peakiuu. 3aKOHbI bubnuoreka [IOK
87 COXpaHEHHs 3apsII0BOrO U https://m.edsoo.ru/ff0
MacCOBOI'0 YHCEI clc58
DHeprusi CBSI3M aTOMHBIX SJIEP. bubmiorexa LIOK
88 https://m.edsoo.ru/ff0
CBs13p MacChl M SHEPTUU
cld7a
89 Pemenue 3anau o reme
"Snepusie peakun"
90 Peakinu cunTesa u neneHus bu6mmorexa LIOK
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https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a

anep. IcTouHuku sHeprun
CoiHna ¥ 3BE3]

https://m.edsoo.ru/ff0
c1le88

VYpoxk-kondepenius "SnepHas
JHEpreTuka. JlencrBus

9 PaIMOAKTUBHBIX U3JTYICHHH HA
KWBBIE OPraHU3MBbI"
IToaroroBka Kk KOHTPOJIbHOM
pabote 1Mo Teme bubmmoreka [IOK
92 "JIeKTPOMAarHuTHOE TIOJIE. https://m.edsoo.ru/ffo
DJIEKTPOMAarHUTHBIE BOJIHBI. c223e
KBanToBbI¢ siBicHUS "
KoHntponbHas pabora 1mo treme
93 "DJIeKTpOMarHuTHOE MOJIE.
DIEKTPOMAarHUTHBIE BOJIHEI.
KBanToBsle sgBieHus"
[ToBTOpenue, 0600IIEHNE. bu6moreka [IOK
94 JlabopaTtopHbie pabOTHI IO KYpCy https://m.edsoo.ru/ff0
"BzaumoxeiicrBue ten" c245a
IToBTOpeHHE, 0000IEHNE.
PCHIeHlf/IC pac’quHLIIJ)l( " bubmmorexa LIOK
95 https://m.edsoo.ru/ff0
f'(aIIGCTBGHHLIX 3a71a4 1'1'0 TeMe 2572
TerutoBbIE MPOLIECCHI
96 [ToBTOpeHue, 0000IICHNUE. bubmmoreka [IOK

Pemenue pacueTHuIX U

https://m.edsoo.ru/ff0
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https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

Ka4eCTBEHHBIX 3a]1a4 10 TEME
"KII] TeruioBbIX aBurareinen”

c2a22

[ToBTOpeHue, 000bIICHNUE.
Pemenune pacueTHpIxX U

bu6mmoteka [IOK

97 1 https://m.edsoo.ru/ffo
KauyeCTBEHHBIX 3a/1a4 10 TEME
c2b30
"KII/ smekTpoycTaHOBOK"
[ToBTOpeHnue, 0600IIEHNE. bubmmoreka [IOK
98 JlabopaTtopHbie pabOTHI IO KYpCy 1 1 https://m.edsoo.ru/ff0
"CBeTOBBIC SBIICHHS " c2c52
Mostoperie, oboGucie. BuGmorexa LIOK
Ta ¢ TEKCTaMU 110 TEM
99 | 1 https://m.edsoo.ru/ff0
3aKOHBI COXpaHEHHUS B
| c2d6a
MEXaHHUKE
[ToBTOpeHUe, 0600ITICHNE. but6moreka [IOK
100 Pabora ¢ TekcTamu 1o Teme 1 https://m.edsoo.ru/ff0
"Konebanus u BOIHBI" c2e82
[ToBTOpeHue, 0600IIEHNE. bubmmoreka [IOK
101 Pabora ¢ TekcTaMu 1o Teme 1 https://m.edsoo.ru/ff0
"CBeTOBBIC SBIICHHS" c3044
[ToBTOpeHue, 0600IICHNE.
102 Pabota ¢ TekcTamu 1o Teme 1
"KBanToBas u siaepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

[TPOI'PAMME
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https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka: 7-i kacc: 0a30BbIN ypoBeHb: yueOHuK, 7 kinacce/ [lepeimkun N.M.,
NBanoB A.U., Axunoneproe obmectBo «M3narenbctBo «IIpocBemenner

» ®uzuka: 8-i kjacc: 0a30BbIM YPOBEHb: YUEOHUK, 8

kiacc / [epeimkun Y. M., MBanos A. U., AkiimonepHoe o0IIeCcTBO
«M3narenscTBO «IIpocBenienre»

» dusuka: 9-i1 kacc: 0a30BbIN ypoBeHb: yueOHUK, 9 knacc/ [leppikun U. M.,
['ytauk E. M., MBanoB A. U., [lerpoBa M. A., AkiioHepHoe 00111ecTBO
«M3parenscTBO «IIpocBenienre»

METOANYECKHUE MATEPHAJIBI IJISA YUYUTEJIA
https://rosuchebnik.ru

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET
1. Poccwiickas anektponHas mkona https://resh.edu.ru
bu6mmoteka LIOK https://urok.apkpro.ru
Yuu.py https://uchi.ru
Wudoypoxk https://infourok.ru
LHOC Mos mikouna https://myschool.edu.ru/
®I'BHY «DUIIN» https://fipi.ru

kW

[Ipu peanuzanuu padoyeil mporpaMMbl UCIOJB3YETCS KOMITBIOTEPHOE
o0opya0oBaHKe, MOCTABICHHOE B paMKaxX peruoHanbHoro npoekra "Ludposas
oOpazoBarenbHas cpeaa':

- Cmapt-teneBuzop DEXP A751;
- lHTepakTHBHEINA MporpaMMHO-anmapatHenii komruieke NEWLIne.
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