MHITHCTEPCTBO MPOCBEMETTHA POCCHHCKON OEILPAITAN

MaescTepeno oGpasosanns CraBpenoIbckoro kpasg

AXMNERCTpHE JTCRORYMEKOT0 MyERUM 11215 HOTO OKPYTA

MKOY COI Nu 11

PACCMOTPTHO COTJIACOBAL () '}' TB . R) fEHC
MO yupTenell sunciBene  JaCCTITE, JiMpesiopa 1o H;rpcnmp M}S()V COm
;mman HYECKOro OFKIA YBP .4'- .
ﬂw" Y, gm.:ﬂf; z’ i
7z N il Ns 371

fDu mm&z il

Fpnmesro LA ‘~ Ha_uocna I.A. i

. Alpakas Mo 138 ot
3tk amcm 2023

PFABOMASL IPOTPAMMA
{1 305100)

yiednoero apeamera «Mmakn. Lasormii yposenny

7,39 08yuarimuxea 7-9 xnaccon

c.Hurono-Anexcannposerae 2023



HOACHUTEJIBHAA 3AIIMCKA

[IporpaMmma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs
COCTaBJICHA HAa OCHOBE TOJIOKEHHH U TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 0Opa30BaTeIbHOM MPOrPaMMbI, TPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (enepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yaeoHoro npeamera «Dusmkay.

Copepxanue mnporpamMMbl 10 (U3UKE HAMPaBIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH OOYYArOIIMXCSl M OPTaHU3allUI0 H3YUCHHUS
Gbu3MKKM Ha AESATENbHOCTHOM OCHOBe. B mporpamme mo Qusuke y4uThIBarOTCS
BO3MOXKHOCTH y4deOHOro mpeaMera B peanuzanuu TpedboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM ¥ METAINPEAMETHBIM pe3yJbTaTaM 00ydeHUs, a TAKXKE
MEXIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX y4E€OHBIX NPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111ero 00pa3oBaHusl.

[Iporpamma mo ¢u3MKe yCTaHABIWBAET paCIpee/iCHHe y4eOHOro MaTepraa
1o rojiamMm oOydeHus (1o Kjaccam), mpejaraeT IpUMEpPHYIO MOCIEeI0BaTeIbHOCTh
U3Y4YEHHUsI TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUSA IMPEAMETHOrO COACPKAHUS U
y4éTe BO3paCTHBIX OCOOCHHOCTEH 00yUJaromuxcs.

[IporpamMmma 1o ¢usuke paszpadboTraHa C 1EJIbIO OKa3aHUs METOAUYECKOU
MIOMOIIY YYUTENIO B CO3JJaHUU PadoUeii MporpaMMBbl IO yUeOHOMY MPEMETY.

®dusnka SBISETCS  CHUCTEMOOOPA3YIOMIUM  JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIBKY (DM3MYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB
U SIBIIGHUM, M3ydyaeMbIX XHUMHUEH, OHOJIOTHEH, acTpOHOMUEH U (PU3NUECKOU
reorpadueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
MPEeIOCTaBIseT Hambosee SCHbIE O0O0pa3lbl MPUMEHEHUS HAyYHOTO METoaa
MO3HAHUS, TO €CTh CIIOCO0a MOJy4eHHs] JOCTOBEPHBIX 3HAHUM O MUpE.

OpHa W3 TIaBHBIX 3a/ad (PU3MIECKOTO OOpa3OBaHMsI B CTPYKTYype OOIIero
o0pa3oBaHUs COCTOUT B (DOPMUPOBAHMH €CTECTBEHHO-HAYYHOW TPAMOTHOCTH H
UHTEpeca K HayKe Y 00 y4aroImmnXcs.

N3ydyenne Qusukun Ha 0a30BOM ypOBHE TMpEIIOJaracT OBJAJICHHE
CJICIYIOINUMHU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOUIMMHU €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHATD SBJICHUS,

e OIICHUBATh U TIOHUMATh OCOOEHHOCTH HAYYHOI'O MCCJICI0BAHUS;

e UHTEPIIPETUPOBATH JTaHHbIC u HCIIOIb30BaTh Hay4HbBIC
JI0Ka3aTeNIbCTBA JUIsl TOJIy4€HHUS BBIBOJIOB.



Ilenn w3ydeHuss (GU3MKA HAa YPOBHE OCHOBHOT'O 001Iero oOpa3oBaHUS
onpezaenensl B KoHuenuuu mnpenonaBanus ydeOHOro mnpeamera «®Pusnka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit ®enepaunu, peanu3yroIux
OCHOBHBIE ~ 0011€00pa30BaTeNbHbIE MPOTPaMMbl, YTBEPKAEHHOM  pelICHUEM
Konnerun MunucrepctBa npocseinienust Poccuiickoit denepanuu (mpoTokos oT 3
nexadpst 2019 r. Ne [IK-4BH).

Hesaun uzyyeHus pusuku:

e IPUOOPETEHUE UHTEpeca M CTPEMIICHHS] OOYyYaromuxcsi K HaydHOMY
U3YYEHUIO TMPUPOJbI, Pa3BUTUE HX HHTEJUIEKTYabHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METO/E MO3HaHHs U (HOPMUPOBAHUE
MCCJIEI0BATEIbCKOIO OTHOILIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (hOpMHUPOBAHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4yeHUs] OCHOB
CTpOCHHUS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

e hOpMUpPOBAHUE TMPEACTABICHUM O PO (PU3MKHU JUISI PA3BUTUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

e Pa3BUTUE  TMPEIACTAaBICHUH O  BO3MOXHBIX  chepax  Oynmymiei
podecCUoHaIbHON JeATeIbHOCTH, CBA3aHHON ¢ (PU3MKOH, MOATOTOBKA K
JaJbHENIIeMy OO yYEHHUIO B 3TOM HalpaBJICHUH.

JlocTikeHne JTHX 1eNed mporpamMMbl Mo (U3MKEe Ha YpPOBHE OCHOBHOTO

o011ero o0pa3oBaHusi 00ECIEYNUBACTCS PEIICHUEM CISAYIONINX 3a1a4.:

e IpuoOOpeTeHHe 3HAHUM O  JUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSX;

e IPUOOPETEHUE YMEHUUN OINUCHIBATH U OOBACHIATH (PU3UUYECKHUE SIBICHUS C
MCIIOJIb30BAaHUEM NOJTYYE€HHBIX 3HAHUII;

e OCBOGHHE€ METOAOB pEUIEHUS MPOCTEHIIMX pacyE€THBIX 3a1ad  C
UCIOJIb30BaHUEM bu3nUecKux MoOJIeTIeH, TBOPUYECKHUX u
MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE yYMEHUW HAOIIONATh NMPUPOIHBIC SIBIICHHUS U BBIIOJHSATH OIBITHI,
na0oparopHble  paOOTBl U AKCIEPUMEHTAJbHBIE HCCIEJOBaHUS C
UCIOJIb30BaHUEM U3MEPUTENBHBIX TPUOOPOB;

e OCBOCHHE NPUEMOB pabOThl ¢ HHpOpMaLHel (U3HUECKOTO COJEpIKaHMUS,
BKJIIOYAsi HHPOPMALIMIO O COBPEMEHHBIX JTOCTHXKEHUSAX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE HHPOPMAIINH;

e 3HAKOMCTBO €O c(pepamu nmpodecCuoHaIbHON eI TEIbHOCTH, CBI3aHHBIMU C
Gu3MKON, W  COBPEMEHHBIMM TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha
JOCTHKEHUSIX (PU3UYECKON HAyKH.



Ha u3yuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanusi oTBoauTcs 238 vacos: B 7 kjiacce — 68 yacoB (2 yaca B HeJIel0), B 8
KkJjlacce — 68 vacoB (2 yaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B HEEIIO).

[Ipennaraemslii B nmporpamme no (pu3uke nepedyeHb 1ad0paTopHbIX padboT U
OIBITOB HOCUT PEKOMEHATENbHBIA XapaKkTep, YUUTEb JeaeT BHIOOP MPOBEACHUS
7a00paTOpHBIX pabOT M OMBITOB C YU4E€TOM HWHAMBUIYaJTbHBIX OCOOCHHOCTEH
O0yJaroIMXcsl, CIUCKa SKCIIEPUMEHTABHBIX 3aJaHui, MpeajaraéMblX B paMKax
OCHOBHOT'O FOCY/apCTBEHHOI'0 3K3aMeHa 10 (pU3UKE.



COJAEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u eé pojib B MO3HAHUM OKPYKAKOIIEr0 MUPA.

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

duznueckne BennuuHBL. M3Mmepenue Qusnyeckux BenudyuH. Duznyeckue
npubopsl. [lorpemHocTs n3Mepenuii. MexayHapoiHas CUCTeMa €IUHUIL.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAyKHM H3y4alOT MPUPOAY.
EcrecTBeHHO-HAay4YHBI METOJ| TMO3HAHUS: HAOIIOACHHUE, MOCTAHOBKA HAYYHOTO
BOTIPOCA, BBIJBMKEHUE TUTIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUITOTE3, OOBICHEHUE
HaOmogaemoro sBieans. Onucanue GU3NIEeCKUX SIBICHUN C TIOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHn4deckne, TEIJIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUS.
2. Dusuyeckue MpuOOPHI U MPoLeypa MPSMbBIX U3MEPEHUN aHAIOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopmuuvie pabomul u onvimel.
1. OmnpeneneHue EeHbI JEICHUS KAl U3MEPUTEIHLHOTO TPUOOPA.
2. M3mepeHune pacCTOsSHUM.
3. M3mepenue o0bEMA KUAKOCTH U TBEPAOTO Tea.
4. OmnpenerneHne pasMepoB MajbIX TEJL.
5. M3MepeHnne TemmiepaTypbl MpU MOMOIIU >KUJIKOCTHOTO TEPMOMETpa M
JIaTYNKA TEMIIEPATYPHI.

6. IIpoBenenue wuccienoBaHUs MO MPOBEPKE TMIIOTE3bI: JANBHOCTH MOJETA
niapyKa, MyueHHOro0 TOPU30HTAILHO, TeM OoJibllie, YeM OOoJbllle BhICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIE CBEIeHUSI 0 CTPOEHHUH BellecTBa.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, HX pazMepbl. ONbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA.

JBmxenne wyactui BemecTBa. CBs3b CKOPOCTH JABHXKEHHS 4YacCTHUI[ C
Temrieparypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzaumopeiicTBue vacTwuil
BEILECTBA: IPUTSIKEHUE U OTTAJIKUBAHUE.

ArperatHbl€ COCTOSHUS BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEN U TBEPABIX
(KpuCTalNInuecKux) Tea. B3auMOCBsI3b MEXIY CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISPHBIM cTpoeHueMm. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.



Hemoncmpayuu.

1. HalGmronenue OpOyHOBCKOTO IBUKEHUS.

2. Habmonenue muddys3un.

3. HaGmonenue ~ siBneHU#,  OOBSCHAIOMIMXCA  MPUTSHKEHUEM WM

OTTAJIKUBAHUEM YaCTHI[ BEILIECTBA.

Jlabopamopuuvie pabomul u onvimel.

1. OueHka JuaMeTpa aroMa METOAOM PSAA0B (C  HMCHOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI MO HAOIOICHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.
3. OmnbITHI MO OOHAPYKEHUIO NEUCTBHSI CHII MOJICKYJIIPHOTO TIPUTSIKEHUSI.
Pa3nen 3. /IBu:keHHe U B3auUMojeilicTBHE TeJl.
Mexannueckoe IBHKEHHE. PaBHOMEpHOE M HEpPAaBHOMEPHOE JBUIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh NPU HEPABHOMEPHOM JBHXKEHUH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SBnenue wHepuuu. 3aKOH HMHEpUMHM. B3anmoneicTBue Ten Kak IMPUYMHA
U3MEHEHUSI CKOPOCTHM JBWKEHHMS Tel. Macca Kak Mepa HWHEpPTHOCTH Teda.
[InoTtHOCTH BemiecTBa. CBsA3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B E€IUHUIE
o0bEMa BelecTBa.
Cuila Kak XapakTepUCTUKa B3auMoJielcTBUA Ten. Cujla ynpyrocTd M 3aKOH
I'yka. M3MepeHne Cuiibl C MOMOIIBIO IUHAMOMETpA. SIBJI€HUE TATOTEHUS U CUJIA
TskecTH. CHila TSDKECTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HAMPABJICHHBIX MO OJAHOM mpsimMoil. PaBHOnelcTByromas cui. Cuna TpeHus.
TpeHue CKOIbXKEHUS U TPEHUE MOKOsI. TpeHue B Ipupoie U TEXHUKE.
Hemoncmpayuu.
1. HaOmoneHre MexaHU4YeCKOro JBUKEHUS Tea.
2. M3mepeHne CKOpOCTH NPSIMOJIMHENHOTO IBUKECHMUSI.
3. Habmronenue siBIeHUS WHEPIIHH.
4. HaGmioneHnne n3aMeHeHUs! CKOPOCTH MIPU B3aWMOJICHCTBUU TEIL.
5. CpaBHEHHE MacC 0 B3aUMOECHCTBUIO TE.
6. Cl0XEHHUE CHJI, HAITPABJICHHBIX MO OJHON MPSIMOM.
Jlabopamopuuvie pabomul u onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JBUKEHHUA (IIapuKa B JKUIKOCTH,
MOJIEJH JIEKTPUYECKOTO aBTOMOOUJISL U TaK Jajiee).

2. OmpezeneHue CpelHEW CKOPOCTH CKOJIBXKEHHsS OpycKa WM LIapuKa I10
HAKJIOHHOM TIJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPIIOTO TENa.

4. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh pacTsokeHus (medopmarivin)
MPY>KUHBI OT TPUIOKEHHON CHUJIBI.



5.

OMNBITHI, TEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIBI TPSHHUS CKOJIbKCHHUS OT
BECa TeJla ¥ XapaKTepa COMPHKACAIONINXCS TTIOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTEH U ra3oB.

JaBnenue. CriocoObl YMEHbIIIEHUSI U YBEJIWYEHUS NaBieHus. [laBieHue rasa.
3aBHCHUMOCTb JABJIEHUS ra3a OT 00bEéMa, Temneparypsl. llepenaua naBneHus

TBEPABIMU TEJIAMH, XKUAKOCTAMU M razamu. 3akoH I[lackans. [IlHeBMaTmueckue

MaIuHbl. 3aBUCUMOCTh JAaBJICHHS JXUJIKOCTH OT TIyOuHBI. ['mapocrarhyeckuii
napajgokc. Coobmaromniuecs cocyasl. [ 'uipaBnuyeckrue MeXaHu3Mbl.

Atmocdepa 3emin u atmocdepHoe AamieHue. [IpuuuHbBI CyliecTBOBaHUS

BO3AymHON 00osouku 3emau. OmnbiT Toppudermm. M3mepenune aTtMocgepHOTro

JaBJIeHUs. 3aBUCUMOCTb aTMOC(HEPHOr0 1aBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.

[Tpubops! 11 U3MEpeHus: aTMOC(HEPHOTo JaBICHUS.

JlerncTBre KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJO. BrITamkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3gyxonnasanue.

Hemoncmpayuu.

A A o

™~

3aBUCHUMOCTb JABJICHUS raza OT TEMIIEPATYPBI.

Ilepenayva naBneHUs KUJIKOCTHIO U Ta30M.

Coo01maroniuecs cocypl.

['mapaBauyueckuii mpecc.

[IposiBienue nercTBrs aTMOC(HEpPHOTO JTaBJICHUS.

3aBUCUMOCTh BBITAJKUBAIOIIEH CHUJIIBI OT 00BEMA MOTPYKEHHOM YacTu
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.
VYciioBue iaBaHus TEI: IUIABAaHWE WJIM MOTPYKEHHE TEJl B 3aBUCMMOCTH
OT COOTHOILIEHUS IJIOTHOCTEW TEJA U JKUIKOCTH.

Jlabopamopmuuvie pabomul u onvimel.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOrpyKEHHOM B
YKUJKOCTh YaCTH TeJIa.

OnpeneneHue  BBITAJKUBAIOIIEH CHJIbI, JIEWCTBYIOIIEW Ha  TEIO,
IIOIPYKEHHOE B JKUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILEHW CUJIbL, JEUCTBYIOIIEH HA TEIIO
B JKUJIKOCTH, OT MAcChl TeJa.

OneITEI, JEMOHCTPUPYIOIIME 3aBHCUMOCTH  BBITAIKMBAKOLIECH  CHIIBI,
JEUCTBYIOIIE Ha TeJlO0 B JKUAKOCTH, OT OOBbEMA MOrpyKEHHOM B
KUJKOCTb YaCTH Te€JIa U OT IUIOTHOCTHU KUJIKOCTH.

KoHcTpynpoBanne apeoMerpa WJIM KOHCTPYHPOBAaHHME JIOAKHM U
OnpeaeIeHre €€ rpy30MnoIbEMHOCTH.

Pa3znen S. PaGora u MoIHOCTb. JDHEpPrusi.



Mexannudeckas padbora. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecusi pbiuara. [IpuMmeHeHMe mpaBWIa paBHOBECHS pbluara K OJIOKY.
«3onoroe mnpaBuio» wmexanuku. KIIJ[ mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHernueckas M TOTEHIMAIbHAs DHEPrUsl.
[IpeBpalieHre 0JJHOr0 BU1a MEXAaHUYECKON SHEPrUur B APYroil. 3aKOH COXpaHEHUsI
SHEPruu B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepbl TpOCTHIX MEXaHU3MOB.

Jlabopamopmuuvie pabomul u onvimel.

1. OmnpeneneHue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JBUKEHUHU Tela

10 TOPU30HTAIILHON IMOBEPXHOCTH.
2. HccnenoBanue ycaoBUIl paBHOBECHS pbluara.
3. M3mepenune KIIJ] HaKIOHHOM MJIOCKOCTH.

4. H3ydyeHue 3aKOHa COXpPaHEHUs MEXAHUYECKON JHEPIUHU.
8 KUIIACC

Pasznen 6. TenuioBbie siBJICHUS.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO--KUHETUYECKOH TEOPUU CTPOCHHUS
BeniecTBa. Macca M pasMepsl aTOMOB U MOJEKYJ. OMNbIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-KMHETHYECKOW TEOPUU.

Mogenu TBEPAOro, MKUJIKOTO M Ta3000pa3HOr0 COCTOSHUM BEIIECTBA.
Kpucranmmueckue n amopdusie Tena. OObICHEHHE CBOWMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJIOKEHUN MOJIEKYISIPHO--KHUHETUYECKON TEOPUH.
CMmaunBaHME U KallWJUIPHBIE SIBIEHUS. TErIoBoe pacllupEHUE U CKATHE.

Temneparypa. CBsA3p Temmeparypbsl CO CKOPOCTBIO TEIJIOBOIO JIBHYKCHHUS
yacTull. BHyrpeHHss 3Heprus. CrnocoObl H3MEHEHHsS BHYTPEHHEH >SHEpPIrUuM:
Terionepeaayda U COBEpIIEHUE paboThL. Bunsl TEIIONEPEAAYUH:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3IyYCHHUE.

KonnyectBo Temnotel. YaenbHas TEIOEMKOCTh BellecTBa. TemaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHeHUE TemsjoBoro OanmaHca. I[lnaBnenwe wu
OTBEpAEBAHUE KPUCTAUIMYECKUX BEIIECTB. YJelbHAs TEIUJIOTa IUIABJICHHUS.
[TapooOpa3oBanue u kouaeHcamnus. Mcmapenue. Kumnenue. YaenbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(EepHOro
JABJICHUS.

BrnaxnocTs Bo3nyxa.

DHeprus TOIIMBA. Y AeNIbHAs TEIJIOTa CrOPAHUSL.



[TpuHiuner paGotel TernoBbix nsurareneil KIIJI rtemmoBoro aBurarens.

TerioBbie IBUTATENH U 3alIUTA OKPYKAIOIIEH CPEIbI.
3aKOH COXpaHEHUS U MPEBPAILICHUS YHEPTUHU B TEIJIOBBIX MPOLIECCaX.
Hemoncmpauuu.

1.
2
3
4.
5

6
7.
8
9

10.
11.
12.
13.

Hab6mtoienrie OpoyHOBCKOTO IBUKEHUS.

Hab6monenue nuddysuu.

HabGmonenue siBjeHUY cMadYrBaHUsI M KaIMMILIIPHBIX SBICHUH.
HabtoieHre TemioBoro paciupeHust Tell.

N3MmeHnenre naBieHUsl ra3a NpU U3MEHEHUM O0BbEMA M HArpeBaHUM WM
OXJIQXKICHUU.

IIpaBuna n3smMepeHus: TeMnepaTypsl.

Buae! Tenmonepegayu.

OxJtaXkieHue Mpy COBEPIIEHUU PAOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIITHUMH CHIJIAMH.
CpaBHEHME TEIIIOEMKOCTEN pa3IuyHbIX BEILIECTB.
Habmronenne xumenus.

HabmtoieHre nocTosiHCTBA TEMIIEPATYPhI NPHU TUTABICHUH.
Monenu TenI0BBIX ABUTAaTEIICH.

Jlabopamopmuwvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHHIO JCHCTBUS CHUIT MOJICKYIISIPHOTO MIPUTSIYKEHUS.
OnbITHI O BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOW COJIM WJIM caxapa.
OneITel MO HAOIIOICHUIO TEIJIOBOTO PACHIMPEHHS Ta30B, JKUAKOCTEH U
TBEPABIX TEIL

OnpeneneHue AaBieHUs BO3AyXa B OAJIJIOHE LITTPUIIA.

OnbITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJIEHHUS BO3AyXa OT €ro
00BEMa U HArpEeBaHUS WIIH OXJIAKICHHUS.

[IpoBepka runoTe3bl TUHEUHOW 3aBUCUMOCTH JJIMHBI CTOJIOWMKA JKUIKOCTH
B TEPMOMETPUYECKOMN TPyOKEe OT TeMIiepaTyphl.

Habntonenre u3MEHEHHs] BHYTPEHHEM OJHEpPruu Tejla B pe3yabTare
TeIIonepeaauu U pab0oThl BHEITHUX CHUIL.

HccnenoBanue siBIICEHUS TEIJIOOOMEHA MPU CMENIMBAHUM XOJOAHOW U
ropsiuei BOJBI.

OmnpeneneHue  KOIWYECTBA  TEIUIOTHI, TOJYYE€HHOTO BOAOM  IIpHU
TEIJIO00OMEHE C HArpeThIM METAUTUUYECKUM LIMJIHHAPOM.

Omnpenenenne yaelbHON TEINIOEMKOCTH BEUIECTBA.

HccnenoBanue nponecca HCnapeHusl.

Ornpenenenre OTHOCUTENBHON BIAXKHOCTH BO3yXa.

Omnpenenenuie yaelbHON TEIUIOTHI ILUIABICHUS JIbJA.



Pasznen 7. DiekTpuyeckne U MATHUTHBIE SIBJICHUS.

Onektpuszanus Ten. [[Ba poma snekTpuyeckux 3apsaoB. B3ammonenicTBue
3apsDKeHHbIX  Tenl.  3akoH KynoHa (3aBUCHMOCTH  CHUJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apsiIOB U PACCTOSHUS MEXKIY TEJIaMu).

Onektpuueckoe Tmosne. Hanpsk€HHOCTh 3iekTpudeckoro mnosd. IIpuHoun
CYNEpPHO3ULIUHU PIEKTPUUECKUX MOJEH (Ha KAUECTBEHHOM YPOBHE).

Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsl.
Crpoenne aroma. [IpoBOOHMKM W  JOUDPNEKTPUKU. 3aKOH  COXPAHEHHS
AJIEKTPUYECKOTO 3apsiia.

DONEKTPUYECKUA TOK. YCIIOBUSL CYHIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
HcToyHMKN MOCTOSSHHOTO TOKa. J[eWCTBUSI 3JIEKTPUUECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKHUI TOK B )KUJKOCTSAX M razax.

Onektpuueckass 1enb. Cuima  Toka.  DJIEKTPUYECKOE  HANpPsKEHUE.
ConpoTuBiieHHE MPOBOJHUKA. Y IETbHOE CONPOTHUBIICHHE BellecTBa. 3akoH Oma
s ydactka uenu. llocrmegoBarenbHOE W MApajieIbHOE  COEIMHEHUE
IIPOBOJIHUKOB.

PaGota u MOIIHOCTH AJEKTPUYECKOro Toka. 3akoH Jlxoynsa—JleHna.
DneKTpuYecKre ey U MOTpeOUTENH dIEKTPUUECKO sHeprun B ObITy. KopoTkoe
3aMBbIKAHHE.

ITocrosHHble ~ MarHuThl.  B3auMOIEWCTBHE  NOCTOSHHBIX ~ MAarHHUTOB.
MaruutHoe none. MarauTHoe 1nose 3eMJId U €ro 3Ha4eHue I KA3HU Ha 3eMIIe.
OnbiT  Opcrena. MarHuTHoe MoOJie  DJIEKTPUYECKOro Toka. I[IpumeHeHwue
3JIEKTPOMAarHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOIO MOJIsI HA IPOBOJAHUK C TOKOM.
DJIEKTPOABUTATENIb TIOCTOSIHHOTO TOKa. lcnonb3oBaHHWE 3IEKTpOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SBieHue MEKTPOMAarHUTHOW MHAYKUuU. [IpaBuno Jlenua.
DnekTporeHeparop. CrocoObl  TONy4eHUsT  BJICKTPUUYECKOM  DHEPruu.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Hemoncmpayuu.

DrneKkTpu3aius Tel.

JIBa poia 3JIEKTPUYECKUX 3apSA0B U B3aUMOJEHCTBUE 3aPSyKEHHBIX TEJ.
Y CTpPOUCTBO U IEUCTBUE JIEKTPOCKOIIA.

DIIEKTPOCTAaTUYECKAsT NHIYKIIHS.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsA0B.

[IpOBOAHUKH Y TUDJICKTPUKH.

MopaennpoBaHue CUIOBBIX JIUHUN 3JIEKTPUYECKOTO MOJS.

HcToYHNUKH TTOCTOSIHHOTO TOKA.

© % N o U kA WwWDN PR

JIeCTBHS DIEKTPUUECKOTO TOKA.



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

25.

DIIEKTPUUECKUN TOK B )KUIKOCTH.

I"a30BbIi1 pa3ps.

N3MepeHne Cuilbl TOKa aMIIEPMETPOM.

N3MepeHne 3eKTpUIeCKOro HarpsKEHUS BOJIbTMETPOM.

Peocrar u MarazuH conpoOTHUBIICHHI.

BzanmopaeiicTBre NOCTOSIHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTH Pa3AECICHUS MOJFOCOB MarHuTa.
MoaenupoBaHue MarHUTHBIX TOJIEN TTOCTOSSHHBIX MAarHUTOB.
OnbIT Dpcrena.

MarauTHoe 1oJjie ToKa. IJEeKTPOMarHur.

JlelicTBHE MarHUTHOTO MOJIS1 HA TPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENb TOCTOSSHHOTO TOKA.

HccnenoBanue siBIEHUS SJIEKTPOMArHUTHON MHTYKIIUH.

OneiTel @apajes.

3aBUCUMOCTh HAIlPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCJIOBHUH €ro
BO3HUMKHOBEHHS.

DIIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopmuuvie pabomul u onvimel.

1.

o vk ow

10.
11.

OnpITel MO HAOMIOMCHUIO DJICKTPU3AIMU Tel HWHAYKIMEH U TIpU
CONPUKOCHOBEHUH.

HccnenoBanne JEWCTBUSI DJIEKTPUYECKOrO TIOJS HA MPOBOJHUKH H
JIUDJICKTPUKH.

COopka 1 mpoBepKa padOThI JISKTPUUECKOM TSN ITOCTOSHHOIO TOKA.
N3mepeHue u peryaupoBaHue CUJTbI TOKA.

N3mepenue u peryampoBaHrie HaMpsKeHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, UVYILETO 4Y€pe3 pe3UucTop, OT
COMPOTHUBIICHHS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

OTBITHI, JIEMOHCTPUPYIOLINE 3aBHCHMOCTbD AJICKTPUUECKOTO
COMPOTHUBIICHHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOAAU TMOMEPEYHOro
CEUECHUS U MaTepHaa.

IIpoBepka mpaBwia CIOXKEHUS HANPSHKEHUH TIPU  IOCIEA0BATEIHLHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia JJs CHJIBI TOKAa MPU MapaUIeIbHOM COEIUHEHUHN
PE3UCTOPOB.

Omnpeaenenre paboThI AIEKTPUIECKOT0 TOKA, HAYIIET0 Yepe3 pe3nucTop.
OrnpeneneHre MOIIMHOCTH  DJIEKTPUUECKOTO TOKAa, BBIJCISEMOM Ha
pe3ucrope.



12. UccenoBanne 3aBUCMMOCTH CWJIBI TOKA, MUAYLIErO 4E€PE3 JaMIIOYKY, OT
HaIIpsDKEHUS Ha HEW.

13. Onpenenenue KIIJI narpeBarens.

14. UccnenoBanre MarHuTHOTO B3aUMOJEHCTBUS TIOCTOSIHHBIX MarHUTOB.

15. I3yyeHre MAarHUTHOrO MOJISI TMOCTOSAHHBIX MAarHUTOB TMPH  HUX
O00BEAMHEHUY U Pa3eIICHUN.

16. MccnenoBanue AerCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPETIKY.

17. ONBITBI, JIEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aUMOJIECHCTBHS
KaTyIIKM C TOKOM M MarHuTa OT CHJIbl TOKAa W HAIpaBJICHUS TOKa B
KaTYyILKE.

18. I3yueHue nercTBrs MarHUTHOTO ITOJIsI HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u uzydeHnue paboThl 3JIEKTPOABUTATETIS.

20. I3smepenune KIIJ] anekTpoaBUraTeabHOM YCTAaHOBKH.

21. OnbITBI IO MCCIIEAOBAHUIO SIBJICHUS D3JEKTPOMArHUTHOM WHIYKLIHH:
UCCIIEAOBAaHNE W3MEHEHUW 3HAYEHHS W HAIPaBICHUS HWHIYKIHOHHOIO

TOKA.
9 KUIIACC

Pasznen 8. Mexannueckue siBJICHHS.

Mexannueckoe paBmkeHHe. MarepuanpHass Touka. (Cucrema orcuéra.
OTHOCHUTENIBHOCTh MEXaHWYECKOI'O JIBM)KEHMs. PaBHOMeEpHOE MNpsSMOIMHEIHOE
nBrxenue. HepaBHoMepHoe npsMonnHelHoe ABuxkeHue. CpeaHsis 1 MTHOBEHHAS
CKOPOCTB TeNa MPU HEPABHOMEPHOM JBHUKECHUHU.

VYckopenne. PaBHoyckopeHHOe mpsaAMoiuHeiiHoe ABuxkeHue. CBoOOgHOE
nagenue. OneITel ['anunes.

PaBHOMepHOE nBHXKEeHUE TO OKpYy:KHOCTH. Ilepmon m yactora oOpaiieHusl.
JIuneiHas u yrioBas CKOpOCTH. LIEeHTpOCTpeMUTENIBHOE YCKOPEHHUE.

IlepBbiit 3akoH Herorona. Bropou 3akon Herorona. Tperuit 3akon HeroTona.
[IpyHIMD CyNIepIIO3UIUHU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: Cuila TPEHUS CKOJIbKECHHUSI, CHIIA
TPEHMSI TIOKOsI, IPYTHE BUIbI TPEHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHUE CBOOOJHOIO
nanenus. JIpmwxenne ruiaHer BOKpyr ConnHua. [lepBas kocMuueckas CKOpPOCTb.
HesecomMocTts 1 neperpys3ku.

PaBHOBecue MarepualibHOM TOYKH. AOCOMIOTHO TBEpAOE Tesio. PaBHOBecue
TBEPJIOrO TEJA C 3aKPEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LIeHTp TsxecTwu.

Nmnynee Tena. M3mMeHeHne umnyinasca. MMnynse cuibl. 3aKOH COXpaHEHUS
UMITyJbCa. PEakTUBHOE NBUIKEHUE.



Mexanndeckass paboTa W MOIIHOCTb. PaboTa cui TsDKECTH, YIPYrocTH,

TPEHUSL.

CBs3b 9HCPIruu U pa6OTBI. HOTCHHI/IELHBHEUI OHCPrusg Tcjia, IMOAHATOIO HAal

ITOBCPXHOCTBIO 3CMIJIM. HOTGHHH&J’IBH&H OHCPIUA CXKaTOoM IIPYXHUHBI. Kunernueckas

OHCPIu:. TeopeMa 0 KHHETUYECKOH OHCPIUH. 3aKoH COXpPAaHCHHUA MEXaHUYECKOH

SHEPrUHU.

Hemoncmpayuu.

1.

o v kW

8.
9.

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

Habmronenrne MexaHn4ecKoro JABMKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEJ
OTCU€Ta.

CpaBHeHME MyTE€Hd W TPACKTOPUM JIBUKEHHS OIHOTO M TOrO K€ Tena
OTHOCHUTEJILHO Pa3HbIX TEJ OTCUETA.

N3mepenne CKopoCTH U YCKOPEHUS PSIMOIMHEUHOTO JIBUKEHUS.
HccnenoBaHue Npru3HAKOB paBHOYCKOPEHHOTO JBUKEHHS.

HaGmonenue nBr>keHus Tella o OKPY>KHOCTH.

Hab6nroienrie MexaHU4ecKuX SBJICHUHN, TPOUCXOSIINX B CUCTEME OTCUETA
«Temexka» mnpu €€ paBHOMEPHOM M  YCKOPEHHOM JIBUKEHUH
OTHOCHUTEJIbHO KaOUHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS T€laa OT MACChl T€Jla U JCUCTBYIOIIEH HAa HETO
CHJIBI.

HaGmronenne paBeHCTBa CUJl TIPU B3aUMOJCHCTBUU TEJL.

N3meHeHue Beca Tea npu yCKOPEHHOM JBUKCHUH.

[lepenaua umIynbca Ipy B3aMMOJECUCTBHUM TEIL.

[IpeobpazoBanus SHEPTUH MTPU B3aUMOJICHCTBUH TEJI.

CoxpaHeHue UMIyJbCa MPU HEYIPYTrOM B3aUMO/JICUCTBUMU.

CoxpaHeHne UMIyJIbca MPU a0COIOTHO YIIPYTOM B3aUMOICHCTBUM.
HaGmronenrie peakTUBHOT'O JIBUXKEHHS.

CoxpaHeHre MEXaHUIECKOW YHEPTUH TIPU CBOOOTHOM TIaICHHH.
CoxpaHeHrne MEXaHUYECKON SHEPrUU MPU JIBUXKEHUU TeJia N0J1 IEUCTBUEM

MPYXUHBI.

Jlabopamopmuuvie pabomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa Ajs pasrOHa M JAIBHEMIIETO PAaBHOMEPHOTO
JBHKEHUS [IAPUKA WU TEJICKKH.

OmnpeneneHue cpelHed CKOPOCTU CKOJBXEHUSI Opycka WM JBUKCHUS
[IApPHUKA 10 HAKJIOHHOM IIJIOCKOCTH.

Onpenenenne yCKOpeHHsl Tena IPU PABHOYCKOPEHHOM JBMIKEHHM 10
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHM NIPH PaBHOYCKOPEHHOM
JBI)KCHUU 0€3 HauaJIbHOW CKOPOCTH.



5. [IpoBepka THIIOTE3BI: €CJIM TP PABHOYCKOPEHHOM JIBIDKCHHH 0€3
HayaJbHOM CKOPOCTH IYTH OTHOCSTCA KakK psifi HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJJUHAKOBBI.

6. HMccnemoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHSI OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

7. Onpenenenue k0dGHUITUEHTA TPEHUS CKOJIbXCHUS.

8. OmnpeneneHne KECTKOCTU MPYKUHBI.

9. OmnpeneneHue pabOThI CHJIBI TPEHUSI MPU PaBHOMEPHOM JABHIKEHUM Tella
10 TOPU30HTAJILHON MMOBEPXHOCTH.

10. OnpeneneHue pabOTHI  CHJIBI  YIPYrOCTH TIpH  TOABEME Tpy3a C
MCITOJIb30BAaHUEM HEMOJIBIXKHOTO U TTOJABMYKHOTO OJIOKOB.

11. I3yueHue 3aKOHAa COXPaHEHUs YDHEPTUH.

Pazgen 9. Mexanuveckue Ko1e0aHus U BOJHBI.

Konebarenpnoe nukenre. OCHOBHbIE XapaKTEPUCTUKH KOJEOAHU: epro,
4acToTa, aMIUINTyAa. MareMaTu4ecKuil U Py KUHHBIA MasTHUKU. [IpeBpaienue
SHEPrUU MPH KOJIeOATEITHbHOM JIBUKEHUU.

3atyxawomue  KojeOaHusa.  BbIHyXJIeHHbIE — KoieOaHusa.  Pe3oHaHc.
Mexannueckue BoJHBL. (CBOWMCTBA MEXaHMYECKUMX BOJH. [IpogonbHble u
NOMNEpeYHble BOJIHBIL. JIIMHA BOJMHBI M CKOPOCTh €€ pPaclpOCTpPaHEHHS.
MexaHnuecKkue BOIHBI B TBEPAOM TeJlE, CEUCMUYECKHUE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa M BbicoTa TOHA. OTpakeHue 3ByKa. MHOpa3Byk u
yIIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue xoseOaHWi Ted 104 IEWCTBUEM CHIBI TSHKECTH U CHIIBI
YOPYTrOCTH.

Habmronenne xonebanuii Tpy3a Ha HUTH U HA TIPY)KHHE.
HaOmronenmne BoIHYKICHHBIX KOJIEOaHUN U pe30HaHCA.
Pacnipoctpanenue nmpo0JibHbIX U MOMEPEUHBIX BOJH (Ha MOJIEIH ).
HabntoieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o v kW N

AKyCTHYECKHUI PE3OHAHC.

Jlabopamopuuvie pabomul u onvimol.

1. OnpeneneHue 4YacTOThl M Iepuoja KoieOaHUM MaTeMaTH4eCKOro
MasTHHKA.

2. OmpezeneHre 4aCTOThl U IEpUOAA KOJICOAaHUN PYKUHHOTO MasiTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH NepHoAa KojeOaHWH MOJABEIIEHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH MEPHOJA KOJICOAHUN MPYKUHHOTO MasiTHUKA

OT MacChl Ipy3a.



5. IIpoBepka HE3aBUCHUMOCTH TIEpHOJa KOJIEOAHWU Tpy3a, TMOABEIICHHOTO K
HUTH, OT MACChI I'py3a.

6. OmbITHI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  Mepuoja  KoseOaHui
MPYKUHHOTO MasATHUKA OT MACChI IPy3a U KECTKOCTU MPY>KUHBI.

7. V3MepeHue yckopeHHsi CBOOOIHOTO MaJeHUsI.

Pazges 10. DinekTpoMarHuTHOE 110JI€ ¥ 3JIEKTPOMAarHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHble  BOJHBL.  CBoiicTBa
aJeKTpoMarHuTHeIX BOJH. Illkanma »nexkTpoMarHUTHBIX BOJH. Mcrnonb3oBaHue
AJICKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3H.

DnekTpoMarHuTHas npupojna cBera. CkopocTh cBeTa. BonHOBBIE CBOKCTBA
CBeTa.

Hemoncmpayuu.

1. CBOICTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BomHOBBIE CBOWCTBA CBETA.

Jlabopamopusie padbomul u onvimel.

1. M3ydyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMIJIBHOTO

Tenedona.

Paznen 11. CBeroBble siBJICHUS.

JlyueBas MOJEJIb CBeTa. HUcrounuku CBeETa. [IpsmonuHerHOe
pacnpoctpaneHue cBera. 3atmenust Connua u JIynsl. Otpaxkenue csera. [Inockoe
3€pKaJio. 3aKOH OTPaKCHUS CBETA.

[Ipenomnenne cBera. 3akoH mperaomieHusi cBera. [lonHoe BHYTpeHHee
oTpaxxeHue cBeTa. lcmonb30BaHWE TMOJHOTO BHYTPEHHETO OTPaXEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm mnydeit B smH3e. Onruueckas cucrema (oroammapara,
MHKpOCKONa M Tejeckoma. ['ma3 kak onruueckas cucrema. bimzopykocTs u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekrp. Omnbitel Hplotona. Crioxenue
CIEKTpaJIbHBIX 1IBETOB. /{ucnepcus cBeTa.

Hemoncmpayuu.

[IpsiMOIMHEWHOE PacpOCTPAHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tonyyenue n300pa’keHHi B IIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[IpenomiieHue cBera.

OnTuueckuii CBETOBO/I.

Xox nydeid B cOOMparoleil TUH3E.

XoJ JIydeu B pacCEeUBAOIIEH JIMH3E.
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[Tomyuenune n300pa>keHUM C MOMOIIBIO JTMH3.



9. Ilpunuun neiicTBus goroarnmapara, MUKPOCKOIIA U TEIECKOIIA.
10. Moxaens riasa.
11. PaznoxxeHnue 6esoro cBera B CIIEKTP.
12. [lonydyenue 6enoro cBeTa Mnpu CI0KEHUU CBETA Pa3HbIX LIBETOB.
Jlabopamopmuuvie pabomul u onvimel.
1. HccnenoBanue 3aBUCHUMOCTH yIjla OTPaKEHHUS CBETOBOrO Jy4ya OT YIJia
MaJICHUs.

2. MBydyeHue xapakTepuCTUK U300paxeHus MpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIJia MPEJIOMIIEHUSI CBETOBOTO Jiyda OT yIJia
MaJICHUs] HA TPAHUIIE «BO3AYX—CTEKIIO».

4. TlomyueHnue n300paKEHU C TIOMOIIBIO COOMPAIOIIEH JIMH3HI.

5. Omnpeznenenue POKYCHOrO PacCTOSHMS M ONTHYECKOW CHJIbI COOMparolen
JIMH3BIL.

6. OIBITHI O PA3IOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. ONbITHI MO BOCHPUATHIO I[BETA MPEAMETOB MPH WX HAOIIOACHUM 4Yepes
[[BETOBBIC (PMIIBTPHI.

Paznen 12. KBanToBbIe siBJICHUS.

Omneitel Pe3epdopaa m nnanerapHas moxenb aroma. Mogens atoma bopa.
Hcnyckanue u noromieHrue ceeta atomoM. KBaHThI. JInHEHYaThie CIEKTPHI.

PannoaktuBHOCTE. AJba-, Oeta- u ramma-uznydenus. CTpoeHne aTOMHOTO
anpa. HykimonHas Mogxens aromHoro sapa. HM3oromsl.  PaamoakTrBHBIE
npeBpanieHus. [lepuos nonypacnaga aTOMHBIX sIEp.

AnepHble peakuuu. 3aKOHBI COXPAaHEHUs 3apsJ0BOrO M MacCOBOTO YHCEIL.
DOHeprusi CBSI3M aTOMHBIX sifep. CBsi3b Macchl U 3HEpruu. Peakuuu cuHTE3a U
nenenus anep. crounuku snepruu ConHLa U 3BE3.

Snepnas sHepreruka. JleMCTBHsS paJUOAKTUBHBIX H3JIyYEHUM HA KUBBIE
OpPraHHU3MBI.

Hemoncmpayuu.

1. CnexTpbl U3y4EHHUS U MOTJIOMIECHHUS.

2. CnekTpsl pa3jIMYHbIX T'a30B.

3. CohekTp BomOpo/a.

4. Habmronenue TpekoB B kamepe BunbcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIMX U3ITYYECHHI.

6. Perucrpaiius uznydeHus NpupoJHbIX MUHEPAIOB U MPOYKTOB.

Jlabopamopmuuvie pabomul u onvimol.

1. HaOmroneHue CIUTONIHBIX U TMHEHYaThIX CIIEKTPOB U3yUEHUSI.

2. HccnenoBanue TPEeKOB: M3MEPEHHE HHEPrUU YACTUIBI MO TOPMO3HOMY

nytu (1o gororpadusim).



3. M3mepenue paninoakTUBHOTO (QOHA.

IHoBTOpHTE1LHO-00001AKOLIIMIT MOXYJIb.

[ToBTOpHUTENBHO--0000AIOIINI MOy b IPEJHA3HAUEH JIJIsl CUCTEMATHU3ALUN
U 00OOmIeHMs]  TNPEIMETHOrO  COACpPKAHMS UM ONbITa  JICATEIbHOCTH,
IpPUOOPETEHHOTO MPU U3YyYEHUHU BCEro Kypca (PU3MKH, a TakkKe IS OJATOTOBKH K
OCHOBHOMY TOCYAApCTBEHHOMY »JK3aMeHY 1Mo (u3MKe [ Oo0ydaroluxcs,
BBIOPABIITUX 3TOT y4EOHBIN MpeMET.

[Ipy M3ydeHHn AAHHOTO MOJYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSITEeNbHOCTH, HA OCHOBE KOTOPBIX 00ECNEYMBAETCA JOCTHUKEHUE MPEAMETHBIX U
METaNnpeMETHbIX  IUIAHUPYEMBIX  pe3ylbTaToB  oOyueHus, GopMupyercs
€CTECTBEHHOHAYYHAasl TPAaMOTHOCTB: OCBOEHME HAyYHBIX METOJOB HCCIEAOBAHUSA
SABJIICHUW TPUPOJBI U TEXHUKH, OBJIAJCHUE YMEHUSMU OOBSACHATH (HHU3UUECKUE
SABJICHUS, NPUMEHSS TIOJIyYCHHbIE 3HAHUA, peElaTh 3aJadyd, B TOM YHCIIE
KAu€CTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpyHOMONANBHO NEATENBHOCTHBIM XapakTep IaHHOTO pa3lielia Pealln3yeTcs
32 Cu€T TOro, 4YTO OOYyYaroUIMecs BBINOJHAIOT 3aJaHUA, B KOTOPBIX UM
MPEAIAraeTCs:

Ha OCHOBE TIOJIYyYCHHBIX 3HAHMM pACIO3HABaTh M HAYYHO OOBACHATH
dbusnueckue sIBICHHS B OKPYKAIOIIEH TPUPO/IE U MTOBCETHEBHOMN KU3HH,

UCIOJIb30BaTh HayuyHbIE€ METO/IbI UCCIIEAOBAHUS (PU3UUECKUX SBJICHUH, B TOM
qucIe sl IPOBEPKU FUIIOTE3 U MOJYyYEHUS TEOPETUYECKUX BBIBOIOB;

OOBSICHATH HAy4YHbIE OCHOBHI HanOoyiee Ba)KHBIX JOCTHIKEHHIl COBPEMEHHBIX
TEXHOJIOTUI, HAIIpUMEP, IPAKTUYECKOT0 UCIIOJIb30BAHUS PA3IUYHBIX HCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHUs BCEX M3BECTHBIX BUIOB
DHEPIUH.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHMUSA

N3ydyenune (u3MKM Ha ypOBHE OCHOBHOI'O OOILEr0 0Opa3oBaHUsl HAMPABIEHO

Ha JIOCTKEHHUE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pesynpraTe n3yuenus Gpu3MKu Ha ypOBHE OCHOBHOT'O OO0IIEro o0pa3oBaHus

y oOyyaromierocs:i 0yayT copMHUpOBaHbI CIECAYIONINE JTUYHOCTHBIC PE3yJbTaThl B
YacTH:

1) naTpMoTHYECKOro BOCIUTAHUS:

— MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
bu3nyecKoil HayKu;

— IIEHHOCTHOE OTHOIIIEHUE K TOCTHKEHHUSIM POCCUMCKUX YUEHBIX --(PU3UKOB;

2) rpaKAaHCKOr0 U IYXOBHO-HPABCTBEHHOI 0 BOCTIMTAHUS:

— FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXKJEHUM OOIIECTBEHHO 3HAUYMMBIX
U ITUYECKUX TMPOOJieM, CBA3aHHBIX C TMPAKTHUYECKUM TPUMEHEHUEM
JTOCTHKEHUN (PU3UKU;

— OCO3HAaHHME BAXKHOCTH MOPAIbHO--3TUYECKUX MPUHIIUIOB B JACATEIbHOCTH
y4€HOI0;

3) 3cTETH4€eCKOro BOCIIUTAHUSA:

— BOCIIPUATHE ICTETHYSCKHX KadecTB (PU3NUECKON Hayku: €€ TapMOHHYHOIO
MOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI' O MIO3HAHUA:

— OCO3HaHWE IIEHHOCTH (U3NYECKOW HAyKH KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUSI MHPA, OCHOBBI PAa3BUTHSA TEXHOJIOTHM, BaXXKHEHIIEH COCTABIIIOLIECH
KYJIbTYPHI;

— pa3BUTHE HAY4YHOH JHO003HATETHLHOCTH, MHTEpPECa K HCCIEI0BaTEIbCKOM
NeSTEIbHOCTH,

5) ¢opvupoBaHusi  KYJbTYPbl 3A0POBbSI MW  JIMOIHMOHAJIBLHOIO
0J1aronmoIyunsi:

— OCO3HaHUE IIEHHOCTH 0e30MmacHoro o0pa3a >KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXKHOCTH TMPaBWJI O€30MacHOro IOBEJACHUS Ha
TPaHCIIOPTE, Ha JOpOrax, ¢ JJICKTPUUYSCKUM U TEIUIOBBIM O0OpYy/IOBaHHEM B
JIOMAITHUX YCIIOBUSX;

— chOpMHPOBAHHOCTh HaBbIKa pedJIeKCHH, IPHU3HAHHWE CBOETO IIpaBa Ha
OIMOKY U TAKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIMTAHMS:



e — AKTHMBHOE Y4YacTH€ B pEUICHWU MNPAKTUYECKUX 3ajady (B paMKax CEMbH,
o0pa3oBaTeIbHOM  OpraHu3ali, TropojAa, Kpas) TEXHOJIOTHYECKON U
COIMAIbHOM HaIpaBJICHHOCTHU, TPEOYIOIMIUX B TOM 4YHCIC U (PHU3NUECKUX
3HAHUM;

e — MHTEpPEC K MPAKTUYECKOMY U3YUEHUIO Tpodeccuid, CBSI3aHHBIX ¢ (PU3UKOI;

e 7)3KOJIOrM4€CKOro BOCIIUTAHMS:

e — OpHEHTalMs Ha TPUMEHEHHE (PUBNUECKUX 3HAHUU MJId penieHus 3a7ad B
00JacTH OKpY’Kalomied Cpefbl, TUIAHUPOBAHUS TIOCTYNKOB U OIEHKH UX
BO3MOYKHBIX TOCJICJICTBUH ISl OKPYXKAIOIIECH Cpeibl;

e — OCO3HaHHE TI00ATHLHOTO XapaKTepa IKOJOTHYECKUX MPOOIeM U MyTel ux
penieHus;

e 8) ajanTauMM K M3MEHAKWINMMCS YCJIOBUSIM COUHUAJIBLHOW W NPHPOAHON
cpeabl:

e — TIOTPeOHOCTh BO B3aWMOJICUCTBUU IPU BBIMOJHEHUH HCCIEIOBAaHUM U
NPOEKTOB (U3MYECKOM HAMpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM
APYruXx;

e — TIIOBBIIIEHUE YPOBHA CBOEH KOMIIETCHTHOCTH 4YE€pe3 MPAKTUYECKYIO
NEeATEeNLHOCTD;

e — MOTPEeOHOCTH B (GOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHUCIIE (POPMYINPOBATH
U7, TIOHSATHS, TUTIOTE3bI O GU3HUECKUX 00BEKTaX U SBICHUSX;

e — OCO3HaHUE JAePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH
bu3uKy;

e — IUIAHUPOBAHHME CBOETO Pa3BUTHA B NPUOOPETEHUU HOBBIX (HU3UUYECKUX
3HAHUIM;

e — CTPEMJICHHE aHAJM3UPOBATH U BBISBIIATH B3aMMOCBS3U MPUPOJIbI, OOIIIECTBA U
SKOHOMUKH, B TOM YHCIIC C UCTIOJIB30BaHNEM (DU3MUECKUX 3HAHUI;

e — OIICHKA CBOUX JEHCTBHH ¢ Y4YETOM BIHMSHHUS Ha OKPYXAIOIIYIO Cpeny,
BO3MOXXHBIX TJIOOATTLHBIX ITOCIIEICTBHI.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbTate OcCBOEHMsS MHporpaMMbl MO (PU3MKE Ha YpPOBHE OCHOBHOI'O
o01ero oopazoBanus y o0ydaromierocst 0yayr copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKJIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCAIbHBIC YUEeOHBIC NEHCTBUSA,
KOMMYHUKAaTUBHBIC  yYHHUBEpPCaJbHbIE  Y4eOHbIE  JEUCTBHS,  PETYJISITUBHBIC
YHHUBEPCATbHBIC YUeOHBIC ICHCTBHSI.

ITo3HaBaTe/ibHBIE YHHBeEpPCAJbHbIE YUeOHbIe NeiCTBUA



ba3oBrble 1oruyeckue 1eMCTBUA:

e BBISBJISITh W XapaKTEpPU30BaTh CYIIECTBEHHbIE TMPU3HAKKM OOBEKTOB
(sBIEHUI);

e YCTAHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KiIacCH(UKAIIMHM, OCHOBAHUS IS
0000111eHNs U CPaBHEHUS;

e BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B pacCMaTpUBAeMbIX (akTax,
JAaHHBIX U HAOMIOICHUSX, OTHOCSTINXCS K (DU3UUECKUM SIBIICHUSIM;

e BBISBJISITh TPUYUHHO--CIICACTBEHHBIC CBS3U TMPU H3YYCHUH (DUIUIECKUX
SIBJICHUI M MPOLIECCOB, JIE€NaTh BBIBOJbI C UCIIOJIBL30BAHUEM JETYKTUBHBIX
Y MHIYKTUBHBIX YMO3aKJIIOUEHUMN, BBIJBUTATh TUIIOTE3bl O B3aMMOCBSI3SIX
(buU3MUECKUX BETUYMH;

* CAMOCTOSATEIILHO BBHIOMpATh CIOCO0 peuieHus: yueOHON (u3nYecKoi 3a1auu
(cpaBHEHHE HECKOJBbKMX BApHMAHTOB pELICHHs, BBHIOOp Haubomee
MOJIXOJIAIETO ¢ YYETOM CaMOCTOSATENLHO BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBare/ibCKue 1eiicTBUA:

e ICTIOJIH30BAaTh BOMPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHMUS;

e IPOBOJUTH 110 CAMOCTOSITEIBHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIH
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOe UCCleNoBaHne (PU3UIECKOro
SIBJICHUS,

e OLICHMBAaTh Ha MPUMEHHMMOCTh U  JOCTOBEPHOCTh  HH(pOpMaLHIO,
MOJTyYEHHYIO B X0JI€ UCCIICIOBAHUS UJIH SKCIIEPUMEHTA,

e CAMOCTOSITENILHO (POopMyIMpOBaTh OO0OOIIEHHS U BBIBOJBI IO pe3yjbTaTaM
MPOBEAEHHOTO HAOIIOIEHUS, OBITA, UCCIICAOBAHNS;

e IPOTHO3UPOBATh  BO3MOXKHOE  JalbHEWIee  pa3BUTHE  (PUBUUECKUX
MPOIIECCOB, a TAaK)KE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

e IPUMEHATH Pa3IMYHbIE METO/bl, HHCTPYMEHTBI U 3alpoChl MPHU TOUCKE U
orbope MH(pOpPMAIMK WA JAHHBIX C y4ETOM MpPEaJIO)KEHHON ydueOHOMH
buznyeckoil 3a1a4u;

e AHANTU3MPOBATh, CHUCTEMATU3UPOBATh M HMHTEPIPETHPOBATH HHGOPMAIHIO
Pa3IMYHBIX BUAOB U (HOPM IIPECTABICHNUS;

e CAMOCTOSITEILHO  BBIOMpAaTh  ONTUMAIbHYIO  (OpPMY  TIPEACTABICHUS
uHbOpMAIMU W WIUIIOCTPUPOBATh pellaeMble 3a7aud  HEeCIOKHBIMHU
cXeMaMu, IuarpaMMaMi, HTHOU TpaduKoil 1 NX KOMOMHAIUSIMU.

KoMMmyHHKATUBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eiicTBUS:



eB XO0z€ OOCYXIEeHHs Yy4eOHOTrO MmarepHuania, pe3yibTaToB JabOpaTOPHBIX
paloT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOMl TEMBI U
BBICKa3bIBaTh WJI€W, HAICJICHHbIE Ha DPELICHHE 3a/Jayd U MOIJIEep’KaHue
OJ1aroXKenaTeIbHOCTH OOILEHUS;

e COTMTOCTABIISITH CBOM CYXKJCHUS C CY)KIACHUSIMH APYTUX YYACTHHKOB JHAJIOTA,
OOHApYKUBATh Pa3INUMe U CXOJCTBO MO3UIUH;

e BBIPA)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

e MyOJIMYHO TIPEICTABISTh PE3YNbTAThl BBHITOJHEHHOTO (PU3MUECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHMSI, TIPOCKTA);

e IOHMMATh U UCMOJb30BATh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUAYaAIbHOM
paloTHI MpU PEUICHUH KOHKPETHON (PU3NUECKON TPOOIEMBI;

e IPUHUMATH LIEJIM COBMECTHOM AESITEIbHOCTH, OPraHU30BBIBATh ACHCTBUS 110
e€ JOCTIDKEHHIO: pachpeiessiTh pojid, o0OCYyKAaTb MpPOLECCHl H
pe3yabTaThl COBMECTHOM paboThI, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

e BHIMIOJIHSATH CBOIO 4YacThb palbOThl, JOCTHrasi KaueCTBEHHOT'O pe3ysbTaTa Io
CBOEMY HAIPaBICHUIO M KOOPAMHHUPYS CBOM JEWUCTBUA C JAPYrUMHU
YJIeHAaMU KOMaH/Ibl;

e OLICHMBATh KAueCTBO CBOETO BKIaJa B OOMIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENIBHO C(HOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJIEH CTBUS.

PeryasiTuBHbIC YHUBepPcAJIbHbIE YUeOHbIE 1elCTBUS

Camoopranmzanmsi:

e BBISIBIISITH ITPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalHUsIX, TPEOYIOLIUX JJIsI
peteHust pU3NIECKUX 3HAHUIM;

e ODUEHTUPOBATBCS B  PAa3IM4HBIX  IOAXOJAX  HNPUHATUSA  pPELICHUM
(MHIMBHUYyalbHOE, MPUHATHE PELIEHUS B IpYIIe, NPUHATUE pEIICHUN
rpymmoit);

* CAMOCTOSATEJIbHO COCTAaBJISITh AJTOPUTM pPELIEHUS (PU3NYECKON 3a7auu WU
IUTaHa MCCIEA0BaHUS C YYETOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEW, ApryMEHTUPOBATH NpEyIaracMble BApUAHTHI PELICHUN;

e JIeNIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/IJICKT:

e 1aBaTh a/ICKBAaTHYIO OLICHKY CUTYallUH U NpeAJIaraTh IUIaH €€ U3MEHEHUS;

¢ OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEOOCTHIXKEHHUS)  pe3y/lbTaToB
NeSITeNIbHOCTH, AaBaTh OLEHKY IPUOOPETEHHOMY OIBITY;

e BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BBIITOJHEHHUS
(Gu3MYecKOoro MCCIENOBaHUS WM MPOEKTa) Ha OCHOBE HOBBIX



OOCTOSITENIbCTB, W3MEHMBIIMXCA CHUTYyalllid, YCTAHOBJICHHBIX OIIMOOK,
BO3HMKILINX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUIM;

e CTaBUTbH ce0s HA MECTO JIPYroro 4ejgoBeKa B XOJ€ CIopa WU JUCKYCCUU Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYroro;

e IPU3HABATh CBOE MPABO HA OLUMOKY IPH PEIIEHUH (PU3NYECKHUX 3a7a4 WU B
YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yuyeHusi B 7 kijiacce rpeMeTHbIC pe3yIbTaTbl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIINXCS YMEHUM:

e UCTIOJIL30BATh MOHATHUS: (PU3UYECKUE U XUMUYECKHE SBJICHUS, HAOIIOACHHE,
HKCIIEPUMEHT, MOJIENb, TUNIOTE3a, CIUHULIBI (PU3NYECKUX BEIIMYUH, aTOM,
MOJIEKYJia, arperaTHble COCTOSHMSI BellecTBa (TBEpIOE, KHUIKOE,
ra3zoo0pa3Hoe), MEXaHUYECKOE JIBUKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
NPSIMOJIMHEWHOE), TPAaeKTOpHs, PaBHOJCHCTBYIOIIAs CHIIa, JIedopMmaius
(ynpyras, riacTuyeckasi), HeBECOMOCTh, COOOIIAIOIITUECS COCY/IbI;

e paznuyaTh siBaeHUs (Auddy3us, TEMIOBOE NBUKEHUE YaCTHUI[ BEIIECTBA,
paBHOMEpHOE  JBWIKCHHE, HEPaBHOMEPHOE  JIBUKEHUE,  HWHEPIus,
B3aMMOJCHCTBHUE TEJ, PABHOBECHE TBEPABIX TEN C 3aKPEILUIEHHOW OCHIO
BpallleHus, TMepenada JaBJCHUST TBEPIABIMU TeJaMH, KUJKOCTSIMU H
razamu, arMocepHoe JaBieHHE, I[UIABaHUE TeJ, MpeBpalleHUs
MEXaHUYECKOW SHEpPruu) MO ONHCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, ICMOHCTPUPYIOIINUX JaHHOE (DU3NUECKOE SBIICHUE;

e PaCro3HaBaTh  NPOSBJICHHE  M3YYEHHbIX  (U3UYECKUX  SIBICHUU B
OKpy)KarolieM MHpe, B TOM uHclie (U3UYECKUe SIBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3JIMYHBIMU CKOPOCTSIMU B KUBOM W HEXKUBOU
NpUpoje, JEWCTBUE CHIJIBI TPEHUS B MPUPOJIE M TEXHUKE, BIUSHUE
aTMOc(epHOro JaBJieHUs HA >KUBOW OpPraHu3M, IJIaBaHUE PbIO, phluard B
TeJIe YeJIOBEKa, IIPU TOM IMEPEBOJUTH MPAKTUYECKYIO 3a/1a4y B y4EOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (TTPU3HAKU) (PU3UUECKUX SIBJICHMUIA;

e OTIMCHIBATh M3YUCHHBIE CBOMCTBA TeN W (PU3NYECKUE SIBICHUS, UCIOIb3YS
dbusnuecknue BETMYMHBI (Macca, 00BbEM, IJIOTHOCTH BEIIECTBA, BpEM,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSKECTHU, BEC
Tejla, cujla TpPEHWs, AaBieHue (TBEPAOro Tena, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIASA CHJIa, MEXaHWYEeCKas pabdoTa, MOIHOCTb, TJIEYO CHIIBI,
MOMEHT CWIbl, KOY(PQGUIMEHT TIOJIE3HOTO JEWCTBUS MEXaHWU3MOB,



KUHETUYECKasi U MOTCHIMalbHAs JHEPrusi), MpyU OMUCAHUM MPaBUILHO
TpakToBaTh  (PUBMYECKUM  CMBICI  HMCHOJIb3YEMBIX  BEJIMYMH, HX
0003HAYEHUS! M €IUHUIIBI (U3HMUECKUX BEJIUYHH, HAXOIUTH (OPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIIMYMHY C JIPYTUMU BEIMYMHAMU,
CTPOUTH rpavKu N3y4ECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUUYUH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBJICHUS U IPOLECCHI,
UCIIONb3Ysl MpaBUjia CIOKEHUs cui (BIOJb OQHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUJIO paBHOBECHUs phiuara (OJioKa),
«30JI0TOE TPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHMYECKON
DHEPruU, TPU OTOM JaBaTh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aIMCBIBATh €r0 MaTEMAaTUYECKOE BBIPAKECHUE;

¢ OOBSCHATH (PU3UUECKHUE SIBICHMUS, TPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE€ CHUTYyallMll MPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITh MIPUYUHHO--CJICIICTBEHHBIC CBSI3H, CTPOUTh OOBsICHEHHE U3 1—2
JIOTUYECKUX IIAroB ¢ Onopoi Ha 1—2 M3y4EHHBIX CBOMCTBA (DU3UUYECKUX
SABJICHUN, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

e peIIaTh pacuETHBIE 3a/1a4u B 1—2 AEMCTBUS, UCIIOIB3YS 3aKOHBI U (DOPMYIIbI,
CBsI3bIBAIONIME (DU3MYECKHE BEIMYMHBI: HA OCHOBE aHaM3a YCIOBUS
3aJja4yd  3alKChIBaTh KPATKOE YCJIOBHUE, TOJICTABIATh  (PU3NUYECKUE
BEJIMYMHBI B (DOPMYJBI M MPOBOAUTH PacU€Thl, HAXOIUTh CIPABOYHBIC
JTaHHbIe, HEOOXOAMMBIE JJIsl PEICHUs 3a]a4, OLIEHUBATh PEATMCTUYHOCTD
MOJIYYCHHON (PU3UYECKON BEIIMUUHBI;

e pacro3HaBaTh MPOOJEMBI, KOTOPHIE MOXXHO pEHIUTh TMPHU TTOMOIIU
(bU3MYECKUX METOJIOB, B ONTMCAHUU UCCIIEIOBAHUS BBIICISTH IPOBEPSIEMOE
npeanonoxkenue  (TUoTe3y),  pasauyaTb W HMHTEPIPETHUPOBATH
MOJIYYCHHBI Ppe3yJIbTaT, HAXOJIWTh OIMMOKM B XOJE OIbITa, JeNaTh
BBIBOJIBI 10 €r0 pe3yJIbTaTaMm;

e IPOBO/IUTH OTBITHI IO HAOTIOEHUIO (DU3UUECKUX SIBJICHUN WU (PU3UUECKUX
CBOMCTB TeJI: (pOPMYyJIMPOBATH MPOBEPSEMbBIC MPEAMONIOKEHUS, COONpaATh
YCTaHOBKY U3 MPEAJIOKEHHOTO0 00OpYI0OBaHUS, 3alMChIBATH XOJ OMBITA U
(bopMyIMpOBaTH BHIBOIBL;

e BBIMIOJIHATh TIPSIMBIE M3MEPEHUS] PACCTOSHUS, BPEMEHH, MAacCChl Tela,
o0bEMa, CHUJIBI M TEMIIEpaTypbl C MCIHOJIb30BAHMEM aAHAJIOTOBBIX U
nu(dpoBBIX TPUOOPOB, 3aMUCHIBATh MOKa3aHHUs NPUOOPOB € YUETOM
3aJ]aHHOM a0CONIOTHOM MOTPEUTHOCTH U3MEPEHUM;

e IIPOBOJIUTHh MCCJICIOBAHUE 3aBUCUMOCTU OJHOU (PU3NUECKON BEIUYMHBI OT
JIpYrod € HCMOIb30BAaHUEM TMPSAMBIX HM3MEPEHUH (3aBUCUMOCTH IYTH
PaBHOMEPHO JBWXKYILETOCS Tela OT BPEMEHU JBWKEHUS Tela, CHUIIbI



TPEHHUS CKOJIBKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPSHHS OT IUIOIIAJNA CONMPUKOCHOBCHHSI TEII, CHITBI
YIIPYTOCTH OT YIJMHCHHSI MPYKUHBI, BHITATKUBAIOIICH CHJIBI OT 00BEMaA
MOTPY)KEHHOHN YacTH Tejla U OT IUIOTHOCTH YKUIKOCTH, € He3aBUCUMOCTH
OT TJIOTHOCTH T€Ja, OT TJIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUI
IUTaBaHUS TEJ, YCIOBHUW pPaBHOBECHS pbluara M OJIOKOB), y4acTBOBAaTh B
IUTAHWPOBAHUM  y4EOHOT'O0 HCCIICIOBaHHS, COOMpaTh yCTAaHOBKY W
BBIMOJIHATh W3MEPCHMS, CICAys MPEIIOKECHHOMY IUIaHy, (UKCHPOBATH
pe3yJabTaThl IMOJYYCHHON 3aBHCHMOCTH (PU3WYCCKUX BCIMYMH B BHJIC
MPEUIOKCHHBIX TaOJMIT W TpaduKOB, JeJaTh BBIBOABI IO PE3yJIbTaTaM
UCCIIC/IOBAHHSI,

e IPOBOJIUTh KOCBEHHBIC W3MEPEHUsT (PU3NYECKUX BEIWYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeNa, CUJIa TPEHHUS CKOJBKCHHS,
JaBJICHWE  BO3JyXa, BHITAIKWBAIONIAsS CHWJIA, JICHCTBYyIOIIas  Ha
NOTPY)KEHHOE B JKHJIKOCTh TeJO0, KOA(D(UIIMEHT IOJIe3HOTO EHCTBUS
MPOCTBIX MEXaHU3MOB), CJEmysd TPEIJIOKCHHONH WHCTPYKIIUU: TIpU
BBIMIOJITHCHUN HW3MEPEHHUN COOMpaTh 3KCICPUMEHTAILHYIO YCTAaHOBKY M
BBIUHCIISITh 3HAUCHUE UCKOMOUW BEJIMYHHBI,

e COOJTIOZIATH MpaBUJIa TEXHUKU OE30MaCHOCTU MpU pabore ¢ JabopaTopHBIM
000pyI0BaHHUEM;

e YKa3bIBaTh MPUHIUILI JICHCTBUS MPHOOPOB M TEXHUYCCKUX YCTPOMCTB:
BEChl, TEPMOMETpP, JIUHAMOMETpP, COOOIIAIOIIMECS COCYAbI, OapomeTp,
pbIyar, NOJBHKHBIA U HETIOJABUKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTH;

e XapaKTEPU30BaTh  MPHUHIUIBI  JCHCTBUS  HM3YYCHHBIX NPUOOPOB MW
TEXHUYECKUX YCTPOHCTB C OIOpO Ha WX OmucaHus (B TOM 4YHCIE:
MOJINIUITHAKH, YCTPOHCTBO  BOJONPOBOJA, THUIAPABIMYECKHI  Ipece,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOH HACOC, ApEOMETP), HCIIONIb3Ys 3HAHUS
O CBOMCTBax (pM3MUECKHX SBICHUH M HEOOXOAMMBIE (QU3NUECKUE 3aKOHBI
U 3aKOHOMEPHOCTH;

e IIPUBOJIUTH MPUMEPHI (HAXOAUTh HH()OPMAIIHIO O TIpUMEpax) MPaKTHISCKOTO
UCTIONh30BaHUS (PU3NYCCKUX 3HAHUH B TOBCEIHEBHOW JKWU3HU IS
oOecriedyeHus: 0e30MacHOCTH TpU  oOpallleHUH C M[OpudbopamMu U
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHCHUS 3JI0POBBbS W COOJIOJICHUS
HOPM JKOJIOTHYECKOTO TTOBE/ICHUS B OKPYKAIOIICH Ccpeie;

e OCYIIECTBJIAITH OTOOP HWCTOYHHUKOB uH(opmanuu B HHTepHere B
COOTBETCTBHH C 3aJIaHHBIM ITOMCKOBBIM 3alTPOCOM, Ha OCHOBE MMECIOIIIMXCS
3HaHUH © TyTéM CpaBHEHHUS PA3JIUYHBIX HCTOYHHKOB  BBIACIATH



uH(GOpPMAIUIO, KOTOpasi SIBJISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

e ICTIOJIb30BaTh MPU BBINOJHEHUHM Y4YEOHBIX 33JaHUN Hay4HO--MOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COAEpXkaHMs, CIPAaBOYHBIE MaTepHabl,
pecypcel cetn MHTEepHeT, BnajeTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl HHPOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCHbMEHHBIE U YCTHbIE COOOLICHHS Ha
OCHOBE 2—3 WMCTOYHUKOB MH(MOpPMAMKU (PU3NYECKOTO COACpPKAHUS, B TOM
yycie MyOJMYHO JIeNaTh KpaTKHe COOOIIEHHS O pe3yibTarax MpPOEKTOB
WM Y4eOHBIX HCCJIENOBAaHUM, NpPU HSTOM TIPaMOTHO HCIOJb30BaTh
U3YYCHHBI TOHATUMHBIN anmapaT Kypca (HU3UMKH, COMPOBOXKIAThH
BBICTYIUIEHHE IIPE3CHTALlUEN;

eIIpU BBIIOJHEHUH YYEOHBIX NPOEKTOB M HUCCIEJOBAHUN pacnpeacisiTh
00s13aHHOCTH B TPYIIE€ B COOTBETCTBUU C IIOCTaBICHHBIMHM 3a/Ja4yaMu,
CIIEAUTh 3@ BBINOJIHEHWEM IIJJaHa JEWUCTBUM, aJEeKBaTHO OLEHUBATh
COOCTBEHHBII  BKJIaJ B  JACIATEIbHOCTh  TPYIIbl,  BBICTpaUBATh
KOMMYHHUKATHUBHOE B3aUMOJIEUCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIHUX.

K xoH1y 00yueHust B 8 kiiacce rpeMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE

JIOJKHBI OTpaXxkaTh C(HOPMHUPOBAHHOCTH Y 00YUaOIIUXCS YMEHUI:

* CIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJEKYJI, TEIJIOBOE JIBH)KCHHE
aTOMOB U MOJIEKYJI, arperaTHbI€ COCTOSIHUS BEUIECTBA, KPUCTAIUTMYECKUE U
amMop(HbIe Teja, HACHIIICHHbI ¥ HEHACBHIEHHBIA TMap, BIAKHOCTD
BO3lyXa, TEMIIEpaTypa, BHYTPEHHSsS DJHEPrus, TEIUIOBOW JBUTATElb,
AIIEMEHTAPHBIN SJIEKTPUUECKUN 3apsl, JIEKTPUUECKOE MOJIe, TPOBOAHUKU
U IUDJIEKTPUKH, TIOCTOSHHBIN 2JIEKTPUYECKUN TOK, MArHUTHOE TOJIE;

e pa3IyaTh SABJIEHUA (TEIUIOBOE pACIIMpPEHUE W CXKaThe, TeIulonepeaaya,
TEIJIOBOE PABHOBECHE, CMAYMBAHME, KAMWULSIPHBIEC SIBICHUS, UCIAPEHHE,
KOHJCHCallUs, IUIABJICHUE, KpUCTAUIM3alus (OTBEpACBAHME), KUIICHUE,
Terionepeaayda (TermIonpoOBOAHOCTb, KOHBEKIH, U3IIy4EHHUE),
ANEKTpU3ALUS Tell, B3aUMOJACHCTBUE 3apsA0B, ACHCTBUS 3JIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJEHCTBHE MAarHUTOB, JIEWCTBHE
MarHMTHOT'O MOJIS Ha MPOBOAHUK C TOKOM, 3JIEKTPOMAarHUTHAsE UHAYKLIKSA)
0 OINHWCAHUIO HUX XApaKTepHbIX CBOWCTB W Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIHNX TAHHOE (PU3UYECKOE SIBJICHUE;

e pacrio3HaBaThb  MPOSIBJICHHE  H3YYEHHbIX  (PU3MUECKMX  SIBICHUH B
OKpy)XarolieM MHpe, B TOM uucie (U3MUECKUE SIBICHUS B TPUPOIE:
MOBEPXHOCTHOE HATSDKEHHE M KaMWUISIpHbIE SBJICHHS B MPUPOJIE,
KpUCTalIbl B npupozae, uznydeHue ConHIa, 3aMep3aHHe BOIOEMOB,



MopcKue Opu3bl, 00pa3oBaHKUE POCHI, TyMaHa, HHEsI, CHETa, dJICKTPUUICCKUE
ABJIEHUA B arMocepe, IEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nojie 3emiH, Aped( MOJIOCOB, pOJib MAarHUTHOTO MOJA JUJIsl JKU3HM Ha
3emuie, NOJSIPHOE CUSIHUE, IIPU 3TOM NEPEBOAUTH IPAKTHYECKYIO 3a/1a4y B
yueOHYI0, BBIICISATh CYIIECTBEHHBbIE CBOMCTBAa (MpU3HAKK) (PUIUUECKUX
SIBJICHUIM;

e ONIMCBHIBATh M3y4YEHHBIE CBOMCTBA TeN M (PU3MUECKUE SIBICHUS, UCHOJb3Ys
bu3nyueckue BeIMYMHBI (TEMIlepaTypa, BHYTPEHHSS YHEprusi, KOJIMYECTBO
TEIJIOThI, yJelbHas TEIJIOEMKOCTh BEIIECTBA, ylAeTbHAs TEIjoTa
IUTaBJICHUs], yIelbHas TeIloTa napooOpa3oBaHMs, yAelbHas TemioTa
CrOpaHusi TOIUIMBA, KOA((UIMEHT TOJE3HOro JCHCTBUS TEIJIOBOM
MAalllMHbl, OTHOCUTENIbHAsSI BJIAKHOCTb BO3JyXd, JJIEKTPUYECKHU 3aps,
CWJIa TOKa, JJIEKTPUYECKOE HAIPSKEHUE, CONPOTUBIICHUE IIPOBOIAHHUKA,
yaeabHOE  CONMpOTHUBIEHHWE  BellecTBa, paboTa U MOIIHOCTD
AJIEKTPUYECKOIO  TOKAa), TMpPU  ONHWCAHUU NPABWIBHO  TPAaKTOBATh
¢u3nyecKuil CMBICI UCHOJIb3YEMbIX BEJIMYMH, 00O3HAYEHUS] U €AMHMIIBI
(U3MYECKUX BEJIWYMH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOLIME JIAHHYIO
(U3HYECKYI0 BEIIMYMHY C JPYTMMH BEJIMYUHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYHH;

e XapaKTepU30BaTh CBOMCTBa Tel, (PU3UYECKUE SBICHUS U MPOLECCHI,
UCIOJIb3ySd OCHOBHBIE MOJIOKEHUSI MOJEKYJISIPHO--KHHETUYECKOU TEOpUHU
CTPOEHMS BEILLECTBA, NMPUHLHUII CYNEPIIO3ULIHMHA NOJEH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHHUs 3apsaa, 3akoH Oma JUIsl yJacTKa LENH, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHHs DJHEpPruy, IpPU ITOM JaBaTh
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alUCBIBATH €r0 MaTEMaTHYECKOE
BBIPAYKEHUE;

¢ OOBSICHATH (PU3UUYECKHE TPOLECChl M CBOWCTBA TEJNI, B TOM 4YHUCIE U B
KOHTEKCTE CUTyalluil ITPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIIATH
NPUYUHHO-CIICICTBEHHBIE CBS3H, CTPOUTH 00BACHEHUE U3 1—2 JTOTHYEeCKUX
[IaroB C Omopoil Ha 1—2 W3y4yeHHBIX CBOICTBA (U3NYECKUX SIBICHHIH,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemiaTh pacu€THbIE 33/1a4u B 2—3 NEHCTBUS, UCIIONIb3YS 3aKOHBI U (hOPMYIIBL,
CBSI3bIBAIOIIME (DU3MYECKUE BEIMYMHBI: HAa OCHOBE aHaJIM3a YCJIOBHS
3aJ]a4M 3alUChIBaTh KPATKOE YCIOBUE, BBISBIATh HEJOCTATOK JAHHBIX JJIS
pelieHus 3a7a4u, BHIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIC ISl €€
pellleHHs], MPOBOAUTH pacdy€Tbl W CPaBHUBATH IMOJYyYEHHOE 3HAYEHUE
(bu3MUecKol BETUYMHBI C U3BECTHBIMU JIAaHHBIMU;



e PacrioO3HaBaTh MPOOJEMBI, KOTOPBIE MOXHO PEIITh MPU ITOMOIIH
(U3UYECKUX METOJIOB, HCIOJL3ys OINUCAHUE HUCCICAOBAHUS, BBIICIATH
MPOBEPSIEMOE  MPEANOJIOKEHNE, OLECHUBATh IPABWIBHOCTh MOPSIKa
MIPOBEICHUS UCCIIEIOBAHMUS], I€JIaTh BHIBOJIBL;

e IIPOBOJIUTH OMBITHI 110 HAOIIOACHUIO (PU3UUECKUX SIBICHUN WIH (PU3UIECKHUX
CBOMCTB TeJ (KanmWJUIAPHBIE SBJICHUS, 3aBUCUMOCTb JIaBJICHUSI BO3/1yXa OT
ero o0bEMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS M HarpeBaHUs
NPy U3JIY4YCHUH OT I[BETa W3Jydaromieid (MorjomaroIieii) moBepXHOCTH,
CKOPOCTh MCHApeHUsi BOALI OT TEeMIEpaTypbl >KHUIAKOCTH W IUIOMIAIU €&
MOBEPXHOCTH, DJIEKTpU3alMs TEJl W B3aUMOACHCTBHUE DIECKTPUUYECKUX
3apsA/IOoB, B3aUMOJCHCTBUE IIOCTOSIHHBIX MAarHUTOB, BH3yalU3allMs
MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB, JEUCTBHUSI MAarHUTHOTO MOJISI HA
NPOBOAHMK €  TOKOM,  CBOMCTBAa  JJIGKTpOMAarHuTa,  CBOMCTBa
AIIEKTPOABUTATENS TIOCTOSHHOTO TOKa): (OpMYyIHpPOBaTH MPOBEPSIEMbBIC
MPENONI0KEHUs, COOMpPATh YCTAHOBKY U3 MPEIJI0KEHHOT0 000pYy10BaHNU ,
OIKCHIBATH XOJ OMbITA U (POPMYIHPOBATH BHIBOIBL;

e BBITIOJIHATH MPSIMbIE U3MEPEHUS TEMIIepaTypbl, OTHOCUTEIHHON BIIaXKHOCTH
BO3/lyXa, CHJIbl TOKA, HANpPSHKEHHS C HCIOJIH30BAaHUEM aHaJOTOBBIX
npuOOpPOB U JATYMKOB (PU3NYECKUX BEIUYWH, CPAaBHUBATH PE3yIbTaThl
M3MEpPEHUH ¢ yuéToM 3aJaHHON a0COIIOTHOMN MOTPEITHOCTH;

e IIPOBOJIUTHh MCCJICIOBAHUE 3aBUCUMOCTH OAHOW (PU3MUECKON BEJIMYUHBI OT
JIpyrol ¢ WCHOJb30BAHUEM MPSIMBIX U3MEPEHUN  (3aBUCUMOCTh
COMPOTHUBIICHHUS] TPOBOJHHKA OT €ro JJIMHBI, IUJIOIIAJA TOMNEPEYHOro
CEUCHUS M yJIeJIbHOTO COMPOTHUBIICHUS BEIIECTBA TPOBOIHUKA, CHIIBI TOKA,
UIYUIEro 4epe3 TMPOBOJHMUK, OT HANpsDKEHUS HAa  MPOBOJHUKE,
UCCIEAOBAHUE TIOCJIEIOBATEIbHOTO U MapajuleIbHOTO  COEIMHEHUM
MPOBOAHUKOB): TUUIAHUPOBATh WCCJIEAOBaHUE, COOMpATh YCTAHOBKY U
BBITIONTHATh W3MEPEHUs, CIeNys MNpPeJIoKEHHOMY IIaHy, (UKCHUPOBATH
pe3yNbTAaThl TMOJYYEHHON 3aBUCHUMOCTH B BHUJAEC Ta0Onui W TpaduKoB,
JieJaTh BBIBOABI 110 PE3YyJIbTaTaM HCCIIEIOBAHUS;

e IPOBOJINTh KOCBEHHBbIE M3MEpeHUs (U3UUECKUX BETUYMH (yaenbHas
TEMJIOEMKOCTh  BEIIECTBA, COINPOTHUBJICHUE MPOBOJHUKA, paboTa W
MOIITHOCTh 3JIEKTPUUECKOTO TOKA): TUIAHUPOBATh HM3MEPEHHs, COOUpaTh
AKCIEPUMEHTAILHYIO YCTAHOBKY, CIEAYS MPEMJIOKEHHOW WHCTPYKIUU, U
BBIYUCIIATh 3HAUEHUE BEJIMUUHBIL;

e COOTIOZATh MpaBUJia TEXHUKUA OE30MAaCHOCTU MpHU padoTre ¢ 1ad0opaTopHbIM
000py/I0BaHUEM;



e XapaKTEpU30BaTh MPHUHIUMBI  JEHCTBUS  W3YYCHHBIX MPUOOPOB H
TEXHUYECKUX YCTPONCTB C OIMOpO Ha WX omucaHusi (B TOM 4YHCIE:
CHUCTEMa OTOILJIEHUS JIOMOB, TMTPOMETpP, NapoBasi TypOWHa, aMIIEpMETP,
BOJIETMETP, CUETUMK BJIEKTPUUYECKOW HHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPbI, HArpeBaTENbHbIE JIEKTPONPUOOPHI (TPUMEPHI), IIEKTPUUECKUE
MPEIOXPAHUTENH, STICKTPOMArHUT, IEKTPOIBUTATEINH MOCTOSHHOTO TOKA),
UCIOJb3Ysl 3HaHUS O CBOMCTBaX (U3WYECKUX SIBJICHUM M HEOOXOAMMBbIE
¢buznyeckue 3aKOHOMEPHOCTH;

e pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA U HM3MEPUTEIHHBIE
npuOopel MO CXeMaM M CXEMaTHYHBIM PUCYHKaM (3KUJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETpP, TUTPOMETP, JBUTATENIb BHYTPEHHETO
CrOpaHusi, AJIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMbl JJIEKTPUUECKUX
LENe ¢ MOCIeI0BaTEIbHBIM U MapajuIeIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pazinyasi yCJIOBHbBIE 0003HAUEHUS HJIEMEHTOB JICKTPUUYECKUX LIETICH;

e IPUBOJIUTH NIPUMEPHI (HAXOAUTh HH(POPMALIMIO O MpUMEpax) MPaKTHY ECKOTO
UCIOJb30BaHUS (PU3NYECKUX 3HAHUNW B TIOBCEJHEBHOW KU3HU IS
oOecrieyeHusi 0e30MacHOCTH TpH  oOpallleHMH C [OpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHUS 3[0POBBbS U COONIONCHUS
HOPM 3KOJIOTHYECKOI0 MOBE/ICHUS B OKPYKAIOIIeH cpelie;

¢ OCYIIECTBIIATh TMOUCK HWHopManuu  (QU3NUECKOro coacpKaHus B
NHTepHere, Ha OCHOBE HWMEIOIIMXCS 3HAHUKW W IYTEM CpaBHEHUS
JIOTIOJIHUTENBHBIX ~ MCTOYHUKOB  BBIACNATH  MHGOpPMAIUIO, KOTOpas
SBIISIETCS] MPOTUBOPEUHUBOM MIIM MOKET OBITh HEIOCTOBEPHOM;

* ICTIONIF30BaTh TPHU BBITIOJHEHUH YYEOHBIX 3aJaHUN HAy4YHO--TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COIEp)KaHMs, CIpPaBOYHbIE  MaTepUalsbl,
pecypcbl cetu MIHTepHeT, BIaseTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAITUU U3 OHON 3HAKOBOU CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBbIC IUCHBMEHHBIE U KpaTKUE YCTHBIE COOOILEHUS,
0000mas wHGOPMAMIO HW3 HECKOJBKUX HWCTOYHUKOB (PU3MUECKOTO
COZCpXaHHsl, B TOM 4YHCIE€ MYyOJMYHO TMPEACTABIATh PE3yIbTaThI
NPOEKTHOW WJIM UCCIIENOBATENbCKON JEATENIbHOCTH, P 3TOM I'PaMOTHO
UCIOJb30BaTh M3YUEHHBIM TOHATUHHBIA ammapar Kypca (U3UKH,
COITPOBOXK/IATh BBICTYIUICHUE TIPE3CHTAIINEH;

eTIpY BBIMIOJIHEHUU YUEOHBIX TPOEKTOB U HWCCIENOBAaHUN (PU3NIECKHUX
IPOLIECCOB pAaCIpeseisiTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Jla4aMH, CICIUThH 3a BBHIMOJHEHUEM IJIaHa JEUCTBUN U
KOPPEKTHUPOBATh €ro, aJeKBaTHO OIIEHWBAaTh COOCTBEHHBIM BKIAJ B



JeSATEeNHHOCTD TPYIIIBI, BEICTPANBATh KOMMYHHUKATHBHOE B3aMMOICHCTBHE,
MPOSIBIISISt TOTOBHOCTH pa3pemiatb KOH(IUKTHL
K koHiy o0yueHus B 9 kiiacce npeIMeTHbIEC pe3yabTaThl HA 6a30BOM YpOBHE
JIOJKHBI OTpaXxaTh C(HOPMUPOBAHHOCTH Y 00YUAIOIIUXCST YMEHUI:

¢ ICTIONB30BaTh  MOHATHS: CHCTeMa OTcuéra, MaTepualbHas TOYKa,
TPAaeKTOPHsI, OTHOCHUTEIHLHOCTh MEXaHWYECKOTO JBIIKEHUs, nedopMarius
(ynpyrasi, macTH4eckasi), TpPEHHE, LEHTPOCTPEMUTEIHLHOE YCKOpPEHHE,
HEBECOMOCTh W TEPETpy3KH, ICHTP TSHKECTH, aOCOIOTHO TBEPIIOE TEIO,
HEHTP TSKECTH TBEPAOTO Tella, pABHOBECUE, MEXaHUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPA3BYK, JJICKTPOMArHUTHBIC BOJHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JTaTbHO30PKOCTH,
CHEKTPhl UCITYCKAHMSI U TOTJIONIEeHUs], alb(da-, 6eTa- U raMMa-u3JIydeHus,
W30TOIIbI, SIZIEpHAs SHEPIeTHUKA,;

e pa3NMyaTh SBICHHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOIUHEITHOE
JIBIKEHUE, PaBHOYCKOPEHHOE NPSIMOJIUHEHHOE MBH)XEHHE, CBOOOIHOE
NaJIcHue Tel, PaBHOMEPHOE ABM)KEHUE MO OKPYKHOCTH, B3aUMOJIEHCTBUE
TeJ, PEaKTUBHOE JBWXEHUE, KojeOaTelbHOe ABMXKEHHE (3aTyXalollue U
BBIHY)KJICHHbIE KOJIEOAaHUsA), PE30HAHC, BOJHOBOE JBM)XEHHE, OTPAKCHHE
3ByKa, TNPSIMOJUHEHHOE pPaCHpOCTpaHEHHE, OTPAKEHUE W TMPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKECHUE CBETA, pa3jiokeHHe OeIoro cBera B
CIeKTp H CJOXEHHE CIEKTpaJbHBIX I[BETOB, JHCIEPCHS CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTh, BOSHUKHOBEHHME JMHEHYATOTO CIIEKTpa
U3ITYYCHUS ) TIO OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JTaHHOE (PU3MUeCcKoe SIBJICHHE;

e PaCroO3HaBaTh  NPOSBJICHHE  M3YYEHHbIX  (U3UYECKUX  SIBICHUU B
OKpyXaroleM Mupe (B TOM 4Hcle (PU3NYECKHE SIBICHUS B TPUPOE:
MIPWIKMBBI U OTJUBHI, ABMKeHHE TuTaHeT COTHEYHON CHCTEMBI, PEAaKTUBHOE
JBI)KEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB IKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHAMH, 05XO, IIBETa Tell,
ONTUYECKUE SIBIICHUS B MPUPOJE, OMOJIOTUYECKOE NEHCTBHE BUAMMOTO,
yIbTPa(pUOIETOBOIO U PEHTICHOBCKOI'O M3JIYyYE€HUH, €CTEeCTBEHHBIN
paIMOAKTUBHBIA (POH, KOCMHYECKUE JIYYH, PaTUOAKTUBHOE H3Iy4CHUE
MPUPOJHBIX MHHEpAJIOB, JCHCTBHE PATUOAKTUBHBIX W3IYUCHUH Ha
OpraHu3M YeNOBeKa), MPH ITOM TMEPEBOJIUTH MPAKTUYECKYIO 3a1ady B
yueOHYI0, BBIICNSATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKKU) (PU3NUECKUX
SIBJICHUI;

e ONIMCHIBATh M3yYEHHBIC CBOMCTBA TeNl W (DU3MUECKHUE SBICHUS, WCTIOIB3Ys
busznuecknue BEMWYUHBI (CpPEeIHSsI W MTHOBEHHAs CKOPOCTh Tela Mpu



HEPAaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHUE, TepeMeIeHue, MyTh, YIJIoBas
CKOpOCTb, CHJIa TPEHUS, CWJIa YIPYTOCTH, CHJIA TSKECTH, YCKOpEHHE
CBOOOJHOIO TAJEHUSI, BEC Tela, HMIYJIbC Tela, HWMIIYJIbC CHJIBI,
MexaHu4eckass padoTa W MOIIMHOCTh, MOTEHIUATbHAS HHEPrus Tena,
MOJTHSITOTO HAJl TIOBEPXHOCTBHIO 3€MJIM, TOTCHIMATLHAS YHEPTHUS CIKATOM
NPYXUHBI, KUHETHYECKas DSHEPrus, IIOJIHAS MEXaHWUYeCKass JHEPrus,
MEePHOJ] M YacToTa KoJeOaHUH, NJTMHA BOJHBI, TPOMKOCTh 3BYyKa U BBICOTA
TOHa, CKOPOCTh CBETA, MOKA3aTellb MPEIOMIICHUS CPEIIbl), TP ONMHUCAHUU
MPABWJIBHO TPAKTOBaTh (U3MUYECKUH CMBICI HCIHOJIB3YEMBIX BEIUYHH,
0003HAYEHUSI M EIUHUIIBI (U3MYECKUX BEITUYHH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIONINE JAaHHYIO (DPU3UYECKYIO BEIIMUMHY C IPYTUMU BEITMYHHAMH,
CTPOUTH TpadUKH U3yICHHBIX 3aBUCUMOCTEH (PU3NUIECKUX BEITNIHH;

e XapaKTEpU30BaTh CBOWCTBA TeN, (U3NYECKUE SBICHHUS W MPOIECCHI,
UCIIOJIb3Ys 3aKOH COXPaHEHWsS DHEPTruHd, 3aKOH BCEMHUPHOTO TATOTCHHSI,
NPUHIUATT CYMEPHO3UIUNA CHJI, TPHHIMII OTHOCHUTENbHOCTH [ ammes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJbCa, 3aKOHBI OTPAKCHUS U
MPETIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOTO U MACCOBOTO YHCEI
MPH SIIEPHBIX PEAKIUAX, MPH ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aMHChIBATh €T0 MATEMATUYECKOE BHIPAKECHUE;

¢ OOBSCHATh (PU3UUYECKHE TMPOIECCHl W CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTYaITUH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIIATH
MPUYUHHO--CIICJICTBEHHBIE  CBSI3H, CTPOUTH OOBsICHEHHWEe w3 2-3
JIOTUYECKUX IAroB ¢ OMOpoi Ha 2—3 M3YYCHHBIX CBOMCTBA (DU3NUECKUX
SIBIICHUH, (DU3UICCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemath pacyETHBIE 3a7a4n (OMUPAIOIINECS Ha CHCTEMY W3 2—3 ypaBHEHHH ),
WCIIOJIb3Ys 3aKOHBI U (POPMYJIBI, CBSI3BIBAIONINE (DU3MUECKUE BEITUIMHBI:
HAa OCHOBE aHajHM3a YCIOBHS 3aJaud 3alUChIBaThb KPATKOE YCIOBHE,
BBISIBJIATh HEIOCTAIONINE WJIM M30BITOUHBIC JaHHBIC, BRIOUPATh 3aKOHBI U
(bopMyIIBE, HEOOXOMUMBIC JIJIST PEIICHUS, TIPOBOAUTH PACUETHI M OIICHUBATH
PEATMCTUYHOCTD MOTYICHHOTO 3HaYEHUS (PH3NIECKOI BEIIMUUHEI;

e pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh MPU TOMOIIU
(GU3MYECKUX METOOB, HCIONb3Ysl ONHCAHUE HCCICAOBAHMS, BBIICTSATH
MpoBepsieMOE  TPEIIOIIOKEHUE, OICHUBATh TMPABWIBLHOCTh  TOPSIKA
MPOBEJICHUS  WCCJICIOBAHUSA, JeJaTh BBIBOABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOJIIOICHUI U OTBITOB;

e IIPOBOJIMTH OTBITHI TIO HAOJIOICHNIO (DM3MUECKUX SIBICHUN WIH (PU3NYECKHIX
CBOWCTB Ten (M3ydeHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUS
OHEPTYH, 3aBHUCHUMOCTH TEpHoJa KOJeOaHW MPY>KUHHOTO MAasTHHUKA OT



MacChl Tpy3a M KECTKOCTH TMPYKUHBI M HE3aBHUCHUMOCTHh OT aMIUIUTYIbI
MaJibIX ~ KoJIeOaHUM,  MPSIMOJIIMHEMHOE  paclpoCTpaHEHUE  CBETa,
pas3yioKeHHe Oenoro cBeTa B CIEKTP, M3Y4YEHHE CBOWCTB M300pakKeHUs B
IUIOCKOM 3€pKajie W CBOMCTB M300pa’keHUs NpeAMeTa B coOuparoliei
JauH3e, HAOMIOJCHHE CIUIOIIHBIX W JMHEHYaThIX CHEKTPOB H3IIydeHUs):
CaMOCTOSITEJIbHO ~ cOOMpaTh YCTAHOBKY U3  M30BITOYHOrO Habopa
o0Opy/nOBaHMs, OINUCHIBAaTh  XOJl OMNbITa W  €ro  Pe3yJbTaThl,
(GhopMyIUpoOBaTh BHIBOJIBI

¢ IPOBOJIMTH TIPU HEOOXOJAMMOCTH CEPHUIO TPSMBIX H3MEPEHHUH, OINPEIeIIss
CpedHee 3HAUYCHHE U3MeEpseMOil BelMYuHBI (POKYCHOE paccTOsHuE
coOuparoieil  JUH3bI), OOOCHOBBIBAaTH BBIOOp croco0a U3MepeHHs
(M3MepUTENBHOTO TIpHOOopa);

e IPOBOJIUTh ~ MCCIEAOBAHME 3aBUCUMOCTEH (PHU3UYECKHMX BEIHYUH C
WCITOJIb30BAaHUEM TIPSAMBIX HM3MEPEHHH (3aBUCHMOCTH IyTH OT BPEMEHU
IpU PaBHOYCKOPCHHOM JBMKCHHHM 0€3 HavYaJlbHOW CKOPOCTH, TEepHOJa
Koje0aHUl MaTeMaTHUYeCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCHUMOCTHU
yria OTpaXE€HHUs CBETa OT yrja MaJCHUs WU yIja MPEIOMIICHUS OT yria
NaJeHNs): TUIAHUPOBATh HCCIENOBAaHHE, CAMOCTOATEIBHO COOMpATh
YCTaHOBKY, (UKCHpOBaTh pe3yjbTaThl TOJYUYCHHOW 3aBUCUMOCTH
(U3UYECKUX BEIWYWH B BUJE TaONMI] U TrpadUKOB, JEJaTh BBIBOABI I10
pe3yabTaTaM MCCIeIOBaHUS;

e IPOBOJINTh KOCBEHHBIC HW3MEPECHHs] (PU3NYSCKUX BEIMUUH (CPEaHSS
CKOpPOCTh M YCKOpEHHE Tella TIPpH PaBHOYCKOPEHHOM JIBIKCHUH,
YCKOpEHHE CBOOOJHOrO MaJeHUs, >KECTKOCTb NPYXKHUHBI, KO3(DPUIMEHT
TPEHUS CKOJBKCHHS, MEXaHWYecKas padoTa W MOIIHOCTh, YacToTa W
neproj; KoyieOaHW MAaTeMAaTHYeCKOr0 U TMPYKUHHOTO MAasSTHHUKOB,
ONTUYECKasl CWJa CcoOWparomeld JMH3bI, pPAaTUOAKTUBHBIA  (DOH):
TUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M
BBITIONTHATh U3MEPEHUS, CIEAys MPEIIOKCHHON MHCTPYKIIUH, BBHIYHCIIATH
3HA4YCHHE BEIMYMHBI U aHATU3UPOBATh MOJIY4YEHHBIE PE3YNbTaThl C YIETOM
3aJJaHHOM MOTPEUTHOCTH U3MEPEHUM;

e COOJTIOZIATH MpaBUJIa TEXHUKU OE30MAaCHOCTU MpU padoTe ¢ JabopaTopHBIM
000pyZI0BaHHEM;

e pa3IMYaTh OCHOBHBIE TPWU3HAKA M3YUYCHHBIX (DU3HUYECKUX  MOJIEIICH:
MarepralibHas TOYKa, a0CONIIOTHO TBEPAOE TEJIO, TOYECUHBIH HCTOYHUK
CBEeTa, JIyd, TOHKas JMH3a, IUIaHETapHas MOJElb aToMa, HYKJIOHHas
MOJIeh aTOMHOTO SIPa;



e XapaKTEpU30BaTh NPUHIUIBI  JCHCTBUS  M3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HMX OnucaHusd (B TOM 4YHUCIHE:
CIUIOMETP, JNAaTYMKH IIOJIOKEHHUs, PACCTOSIHUSA M YCKOPEHHS, paKeTa,
9XOJIOT, OYKM, MEPUCKON, QoToanmapar, ONTUYECKUE CBETOBOJBI,
CHEKTPOCKOI, JO03UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaX (PU3MUECKUX SBICHMM U  HeoOXxoaumbie  (GU3UUYECKHUE
3aKOHOMEPHOCTH;

e CIIOJIb30BaTh CXEMbl U CXEMAaTUYHBbIE PUCYHKH H3YUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOILIECCOB
IpU PELICHUU Y4EOHO--TPAKTUYECKUX 3a]ad, ONTHUYECKHE CXEeMbl IJis
MOCTPOEHUS N300paKEHUI B TIIOCKOM 3€pKaJie U COOMparoIeH JIMH3E,

e IPUBOIUTD NIPUMEPHI (HAXOAUTH HH(POPMALIKIO O IpUMepax) NPaKTUIECKOI0
UCIIOJb30BaHUSI (PU3NYECKUX 3HAHUNW B TOBCEJHEBHOW KU3HU IS
oOecrieyeHust Oe30macHOCTH 1pu  oOpallleHMH C [OpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3[0pOBbSI U COOJIOEHUS
HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKPYXKAIOILEH CPELE;

e OCYLIECTBIISATh TMOUCK uHPoOpManuu  (U3UYECKOrO  COAEpKaHUsS B
HuTepuere, caMoCTOSTENbHO (HOPMYIUPYS MOMCKOBBIN 3allpoc, HAXOIUTh
IYTU OIpeNesieHUs] JOCTOBEPHOCTH IMOJIyY€HHOM MH(OPMALIUU HA OCHOBE
MMEIOIINXCS 3HAHUM U IONOJTHUTENBHBIX UICTOYHUKOB;

* UCIIOJIb30BaTh NpPH BBINOJHEHUU YYEOHBIX 33JaHUl HAYYHO--TIOMYJISIPHYIO
auTeparypy  (U3MUEcCKOro CoIep)KaHHs, CIpaBOYHbIE MaTepualbl,
pecypcsl cetn MHTEpHET, BiaaeTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusi HHPOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYT'YIO;

e CO3/1aBaTh COOCTBEHHBIE NUCbMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE
uH(GOpMAIIMU U3 HECKOJbKUX HCTOYHUKOB (DU3UUYECKOTO CONEp)KaHus,
MyOJIMYHO MPEACTABIIATH PE3YNIbTAThl MPOSKTHOW WU UCCIIET0BATEIbCKON
NEATENIbHOCTH, IpPU 3TOM TPaMOTHO  HCIIOJIB30BATh  HU3yYCHHBIN
NOHATUMHBIN amnmapar W3y4aeMoro paszzaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE MPE3CHTAME ¢ y4€TOM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
Ne KosnuecrBo yacos
DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB u (undposbie)
n Bcer KonTtpoibh IIpakTHyeck
TeM NPOrpPaMMbl oOpa3oBaTe/ibHbIE
/ 0 ble padoThl ue padoThbl
0 pecypcsbl
Pa3ngen 1. ®usuka 1 e€ posib B IO3HAHUHM OKPY KAIOIIEro MUpa
1 bubmorexa [IOK
1' dusuka - HayKa 0 MpUpojIe 2 https://m.edsoo.ru/7f416
194
1 bu6moreka [JOK
2' Ddu3HYECKUE BETMYHUHBI 2 1 https://m.edso0.ru/7f416
194
1 EcrecTBEeHHOHAaY4YHBIN METOL bubmorexa TIOK
' v 2 1 https://m.eds00.ru/7f416
3 MO3HAHUS
194
Hroro no pasaeny 6
Pa3nen 2. [lepBoHayajibHbIe CBe/IEeHUSI O CTPOEHUH BellleCTBA
5 bubmorexa [IOK
1' CTpoeHnue BelecTBa 1 https://m.edso00.ru/7f416
194
N bu6mmoreka [JOK
2. JIBUxeHue U B3auMOJeiiCTBUE
2 1 https://m.edsoo.ru/7f416
2 YaCTHULL BELECTBA
194
2. ArperaTHble COCTOSTHUS 9 bubmmoreka [IOK
3 BEIlleCTBa https://m.edso0.ru/7f416



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

194
Uroro no pazneny 5
Paznen 3. JIBu:KeHHe U B3aMMOAeilicTBHE Tel
3 bu6mmoreka [JOK
1' MexaHU4eCcKOe JBUKECHUE 3 https://m.edso00.ru/7f416
194
3 bubmorexa [IOK
2' WNuepuusi, macca, I0THOCTh 4 1 https://m.edsoo.ru/7f416
194
3 bu6nunoreka [JOK
3' Cua. Bugsr cui 14 1 2 https://m.edsoo.ru/7f416
194
Uroro no pazneny 21
Pa3nen 4. JlaBjieHue TBEPABIX TeJ, AKHIKOCTEH U ra3on
4 Hasnenne. [lepenaua bubmotexa [JOK
1' JIaBJICHUS TBEPABIMU TEJIAMH, 3 https://m.edsoo.ru/7f416
JKUIKOCTAMH U ra3amMu 194
4 bubmiorexa [IOK
2' JlaBIIeHHE KUIKOCTH 5 https://m.edsoo.ru/7f416
194
4 bu6nunoreka [JOK
3' ATtMochepHOe aBiieHne 6 https://m.edsoo.ru/7f416
194
4 JelicTBuE )KUAKOCTU U ra3a Ha bubmorexa HOK
' . 7 1 3 https://m.eds00.ru/7f416
4 MOTPY>KEHHOE B HUX TEJIO
194
Hroro no pasaeny 21



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

Pa3nen 5. PaGoTa 1 MOIIHOCTB. DHEPrus

5 bubmuoreka [IOK
1' PaGoTa 1 MOIIHOCTh 3 1 https://m.edso00.ru/7f416
194
5 bubmioreka [IOK
2' [IpocTbie MeXaHM3MBI 5 1 https://m.edso0.ru/7f416
194
5 bubmorexa [IOK
3' MexaHuuecKast SHEPTHsI 4 1 https://m.edsoo.ru/7f416
194
Uroro no pazneny 12
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 68 12

I10 ITIPOTPAMME



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

8 KUIIACC

Ne KosaunvecTBo 4yacoB
JIEKTPOHHBIE
HaunmenoBanue pasaenon (undposbie)
n KonTpoiba IIpakTHueck
U TeM NPOrpaMMbl Beero oOpa3oBare/bHbIE
/ ble paboThI ue padoThl
pecypchbl
n
Pa3znea 1. TenioBble siBJa1eHUs
1 CtpoeHHe 1 CBOWCTBA bubmorexa IJOK
' P 7 https://m.edso0.ru/7f4181
1 BeELLECTBA
ce
1 bubmioreka [IOK
2' TerutoBbIe MPOIECCHI 21 1 5 https://m.edsoo.ru/7f4181
ce
Wroro mo pazneny 28
Pa3nen 2. DinexkTprnyecKkue ¥ MAarHUTHbIE SIBJICHUSA
9 DJIEKTPUYECKUE 3aPSIbI. bubmuoreka [{OK
1' 3apsKeHHBIE Tela U UX 7 1 https://m.edsoo0.ru/7f4181
B3aHMMOJICHCTBUE ce
. bubmioreka [IOK
2. [TocTosHHBIN
. 20 1 7 https://m.edsoo.ru/7f4181
2 AIIEKTPUYECKHUM TOK ce
2 bu6moreka [JOK
3' MarHuTHbIC SIBICHUS 6 1 1.5 https://m.edsoo.ru/7f4181
ce
2 DeKTpoMarHuTHas bubmorexa IIOK
' P 4 https://m.edsoo.ru/7f4181
4 WHIYKIUS co



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

Uroro no pazneny

37

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68

145




9

KJIACC

Ne KoanuecTBOo 4acoB
JIEKTPOHHBIE
HaunmenoBanue pasaenon (undposbie)
I KonTpoiba IIpakTHueck
U TeM NPOrpaMMbl Beero oOpa3oBare/bHbIE
/ ble paboThI ue padoThl
pecypchbl
n
Paznen 1. Mexanundeckue iBJICHUSA
1 MexaHnyecKoe IBUKEHU E bubmorexa IIOK
' a 10 1 https://m.edsoo.ru/7f41a4
1 U CIIOCOOBI €r0 OIMMCaHUs 26
1 bubmioreka [IOK
2' B3aumonelicTBre Ten 20 1 3 https://m.edsoo.ru/7f41a4
a6
1 bu6moreka [JOK
3' 3aKOHbI COXpaHEHHSI 10 3 https://m.edsoo.ru/7f41a4
a6
Hroro no pasaeny 40
Paznena 2. MexannuyecKkue Koj1e0aHus U BOJTHEI
5 bubmioreka [{OK
1' Mexannyeckue KojaeOauus 7 3 https://m.edsoo.ru/7f41a4
a6
2. MexaHnYeCKrEe BOTHBI. Bubmorexa ITOK
8 1 3 https://m.edsoo.ru/7f41a4
2 3BYyK
a6
Uroro mo pazneny 15

Pa3znen 3. BHCKTPOMaFHI/ITHOC 1moJi¢ U JJICKTPOMArHuTHbIC BOJIHbI



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

3 bu6mmoreka [JOK
. DJIEKTpOMarHuTHOE I10JIE U
6 https://m.edsoo.ru/7f41a4
1 9JIEKTPOMATrHUTHBIC BOJTHBI a6
Wroro mo pazneny 6
Pa3nen 4. CBeToBbIE SIBJIEHUS
bu6moreka [{OK
4. 3aKOHBI pacpoCTpaHEHUs
6 https://m.edsoo.ru/7f41a4
1 cBeTa
ab
bu6moreka [JOK
4, JIMH3BI ¥ ONITUYECKHE
6 https://m.edsoo.ru/7f41a4
2 pruOOPHI
ab
4, Paznoxenue 6enoro ceera bubmiorera I[OK
3 https://m.edsoo.ru/7f41a4
3 B CIIEKTp
ab
Wroro mo pazneny 15
Paznen 5. KpantoBble siBJaeHHsI
5 Hcnyckanue n bubmmoreka [IOK
1' HOTIONIEHHE CBETA 4 https://m.edsoo.ru/7f41a4
ATOMOM a6
5 bubmioreka [IOK
2' CtpoeHHe aTOMHOTO si7ipa 6 https://m.edsoo.ru/7f41a4
ab
5 bu6moreka [JOK
3' SInepHbie peakiuu 7 https://m.edsoo.ru/7f41a4
ab
Uroro no pazneny 17

Pazpnen 6. IloBTopuTe1bHO-00001A10 IIMIT MOTYJ/Ib



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

[ToBTOpeHue u o6o0LIeHNE

bu6mmoreka [JOK

i' COJlEpXKaHUs Kypca 9 2 https://m.edsoo.ru/7f41a4
dusuku 3a 7-9 knacc a6
Wroro mo paznemny 9
OBLIEE KOJIMYECTBO 102 27

YACOB I10 ITTPOT'PAMME



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

HHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo yacos

Bceer KoHTpoJbHbI
0 e padoThI

IIpakTuyeckn
e padoThI

Jlara
H3Y4YeHUA

DJIEKTPOHHBIE
nupposbie
oOpa3oBaTejibHbIE

pecypchbl

JlonosHuTEIbHA
1 MHpopManus

®duszrka — HayKa o
npupozae. SABaeHus
IPUPOABI

dusnyeckue ABIECHUA

dusnueckue
BEJINYHUHBI U UX
U3MepeHue

Ypok-ucciienoBaHue
"Usmepenue
TeMIepaTyphsl pu
MTOMOIIN
KHUJKOCTHOTO
TEPMOMETpA U
JaTIMKa
TemrepaTypsl”

MeTob1 HAy4YHOTO

no3Hanus. Onucanue
(hU3HYECKUX SBJICHHM
C IOMOIIBIO MOJEJIEN

bubmorexa [IOK
https://m.edsoo.ru/ff0

9f72a

Ypok-uccienoBaHue
"[IpoBepka



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a

TUIIOTE3bI: TATBHOCTh
MoJIETa MIapHKa,
MyIIEHHOT O
TOPU30HTAITBHO, TEM
Oosble, yeM 0OoJbIIe
BBICOTA MTycKa"

CraproBas
KOHTpOJIbHas paboTa

Crpoenue BeliecTna.
OnbITHI,
JIOKa3bIBAIOIIIE
TMCKPETHOE
CTpOCHHE BEUIeCTBA

bubmuoreka [IOK
https://m.edsoo.ru/ff0
9fe0a

JIBM>KEHME YaCTHUIL
BEIlleCTBa

bubmoteka [JOK
https://m.edsoo.ru/ff0a
013e

10

Ypok-uccinenopanue
«OTIBITHI TTO
HaOJII0IEHUIO
TEIJIOBOI0
pacIIMpPEHUs Ta30B)

11

ArperaTHsle
COCTOSIHHS BEIECTBA

12

Ocobennoctu
arperaTHbIX
COCTOSIHHI BOJIBI.
0O06001eHue no
pazneny
«IIepBoHavanbHbIE

bubmuoreka [IOK
https://m.edsoo.ru/ff0a
0378



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378

CBCCHHA O CTPOCHUUA
BE€OICCTBaA»

13

MexaHnuueckoe
JBH)KEHHE.
PaBHOMepHOE M
HEPaBHOMEPHOE
JBH)KCHUE

bub6moreka IIOK
https://m.edsoo.ru/ff0a
05c6

14

CxopocTtb. Enunuibt
CKOPOCTH

bubmorexa [IOK
https://m.edsoo.ru/ff0a
079c

15

Pacuer nmytn n
BPEMEHHU JIBUKECHUS

but6mmoreka [JOK
https://m.edsoo.ru/ff0a
Oae4d

16

Wuepnus. Macca —
Mepa UHEPTHOCTHU TeIl

bub6mmoreka [JOK
https://m.edsoo.ru/ff0a
0cl10

17

IImoTHOCTE
Bemecrna. Pacuer
Macchl 1 00beMa Teja
I10 €ro MJIOTHOCTH

Bbu6mmnoreka [JOK
https://m.edsoo.ru/ff0a
Ofee

18

JlabopatopHas
pabora
«Onpenenenune
IUIOTHOCTH TBEPIOTO
TeJa»

19

Perenune 3agay oo
teme "[l10THOCTE
BernecTna'

bubmuoreka [IOK
https://m.edsoo.ru/ff0a
123c

20

Cuia xak



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c

XapaKTepUCTHUKA
B3aMMOJICHCTBUSA TEJl.
Cuna ynpyrocru.
3akoH ['yka

21

JIaGopaTopHast
pabota «3yuenue
3aBUCHUMOCTHU
pacTsKeHus
(nedopmarun)
IPY>KUHBI OT
MIPHIIOKEHHOW CHIIBD)

22

[[SIBnenue
Tsarorenusd. Cuia
TSKECTU

23

CBs13p MEXY CUIION
TSDKECTH U Maccoi
Tena. Bec Tena.
Pemenue 3amad 1mo
teme "Cuna
TsDKEeCTH"

Bbu6munoreka [JOK
https://m.edsoo.ru/ff0a
1778

24

Cua TshDKecTH Ha
JPYTUX TJIaHeTax.
duznueckue
XapaKTepU CTUKHU
IUIAHET

bubmmoreka [JOK
https://m.edsoo.ru/ff0a
1502

25

N3mepenue cui
JuHnamomerp

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a
18cc

2§

Bec temna.

Bbu6nmnoreka [JOK



https://m.edsoo.ru/ff0a1778
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

HesecomocTh

https://m.edsoo.ru/ff0a
1778

27

Crnoxenue qByX CHII,
HampaBJICHHBIX 11O
OJTHOM TIPAMOHA.
PaBHozeiicTBYIOIIAS
cull

Bbu6nunoreka [JOK
https://m.edsoo.ru/ff0a
1a70

28

Pemrenue 3agav mo
TEME
"PaBHozel cTBYIOIIAS

"

CHJI

29

Cwia TpeHus u eé
BuJbl. TpeHue B
MPUPOJE ¥ TEXHUKE

but6imoreka [JOK
https://m.edsoo.ru/ff0a
1b9c

30

JlabopaTopHas
pabota «/3yuenue
3aBUCHUMOCTH CHIJIbI
TPCHUA CKOJIbXKCHUS
OT CUJIBI JaBJICHUA U
XapakTepa
COMPUKACAIOIIUXCSI
TIOBEPXHOCTEH»

but6mmoreka [JOK
https://m.edsoo.ru/ff0a
lcc8

31

Pemrenue 3agad Ha
onpeiesIeHn e
PaBHOJIEH CTBYIOIIIECH
CHJIBI

32

Pemenwne 3agau o
TeMaM: «Bec Tenay,
«['pacuyeckoe

bubmuoreka [IOK
https://m.edsoo.ru/ff0a
1de0



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
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

M300paKEHUE CUIT,
«Cunen»,
«PaBHOnEWCTBYIOIIAS
CHII»

KonTtponbsnas pabora
10 TEMaM:
«MexaHnueckoe
IBIKEeHHe», «Macca,

33 1IOTHOCTH», «Bec

TeIa,

«['papuueckoe

M300paKEHUE CUITY,

«Cunpeny

Hanenue. CriocoObI

bubmuorexa [IOK

34 YMCHPHICHIIH https://m.edsoo.ru/ff0a

YBEJIMYEHUS 2036

JABJICHUS

JlaBnenue rasa.

3aBHCHMOCTb bubmiorexa [IOK
35 nmaBJieHMS Taza OT https://m.edsoo.ru/ff0a

00BéMa, 2376

TeMIIepaTypbl

[Tepenaua naBneHus

TBEPABIMU TEJIAMU, bu6motexa [IOK
36 KUIKOCTIMH U https://m.edsoo.ru/ff0a

rasamu. 3aKoH 25b0

ITackans
37 JlaBnenue B bubmmorexa [IOK

JKUJIKOCTH H Ta3e,

https://m.edsoo.ru/ff0a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

BbI3BAHHOE
IEUCTBUEM CHIIBI
TIKECTU

38

Pemrenue 3agad mo
Teme «JlaBienue B
JKHJIKOCTH H Ta3e.
3akoH ITackaisa»

bub6moreka IIOK
https://m.edsoo.ru/ff0a
2826

bubmorexa [IOK
CooOmaroruecs
39 https://m.edsoo.ru/ff0a
COCYJIbI 2970
I'uapaBanyeckuii bubmorexa [JOK
40 P https://m.edsoo.ru/ff0a
rpecc 3136
Manomerpsl.
41 TlopumHeBoit

JKHUIKOCTHBIA HacoC

42

Atmocdepa 3emnn u
IIPUYUHEI €€
CYLIECTBOBAHMUSI

Bbu6nunoreka [JOK
https://m.edsoo.ru/ff0a
2b5a

Bec Bo3yxa.

bubmoreka [IOK

43 AtmocdepHoe https://m.edsoo.ru/ff0a
JlaBJIEHHUE 2b5a
H3mepenue
butimoreka [JOK
aTMOC(EpHOT o
44 https://m.edsoo.ru/ff0a

naBienus. OnbIT

2da8

Toppuuennu
bub6moreka IIOK
3aBHCHUMOCTD
45 https://m.edsoo.ru/ff0a
aTMOC(EepHOTO

2fc4



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
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

JTABJICHUS OT BBICOTBI
HaJl ypOBHEM MOPS

bapomeTp-anepou.

AmmocdepHoe bub6moreka IIOK

44 ABJICHHC Ha https://m.edsoo.ru/ff0a
2fca

pa3IUYHBIX BBICOTAX

Pemrenue 3agad mo
47 Teme " AtmochepHoe

nasienne"

JleicTBUE )KUIKOCTH

1 rasza Ha bubmorexa [IOK
48 TOrpy’)KEHHOE B HUX https://m.edsoo.ru/ff0a

Teno. ApxumenoBa 3276

cuia

JlabopaTopHas

pabora

«Omnpenenenune

BBITAJIKHBAIOIICH bubmorexa HOK
49 . . https://m.edsoo.ru/ff0a

CHUIBI, ICHCTBYIOIIICH 33fc

Ha TeJIo,

MOTPY>KEHHOE B

YKUJIKOCTBY

JlabopatopHas

pabora 1o Teme

«ccnenoBanue bubmorexa [IOK
50 3aBHCHMOCTH Beca https://m.edsoo.ru/ff0a

TeNa B BOJE OT
00béMa
MOTpYy>KEHHOU B

3514



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
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

KHUIKOCTh 4aCTHu
TCIa»

51

IInaBanue Tea

bub6moreka IIOK
https://m.edsoo.ru/ff0a
3a9%6

52

JlaGopaTopHast
pabota
"KonctpyupoBanue
apeoMmerpa Wiu
KOHCTPYHPOBaHUE
JIOAKU U
omnpejenenue eé
rpy30moabEMHOCTH "

53

Pemrenue 3agad mo
temaM: «IInaBaHue
CYyJlOB.
BoznyxomnnaBanue»,
«/laBneHue TBEpIABIX
TeJl, >KUJKOCTEH 1
ra3oB»

bubnunoreka [JOK
https://m.edsoo.ru/ff0a
3654

54

KonTponwsHas padora
o TeMe «JlaBieHue
TBEPABIX TEJ,
JKUIKOCTEN U Ta30B)»

55

Mexannueckas
pabota

bubmuoreka [IOK
https://m.edsoo.ru/ff0a
382

56

MOIIHOCTb.
EapHuner MmomHocTH

Bbu6nmnoreka [JOK
https://m.edsoo.ru/ff0a



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
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

3f82

57

Ypok-ucciienoBaHue
"PacyéT MOIIHOCTH,
pa3BUBAaEMOM IIpH
MOABEME T10
necrauiie"

58

IIpoctele
MeXaHW3MBI. Peraar.
PaBHOBecHe cuir Ha
phluare

59

Poruaru B TeXHUKe,
OBITY U TIPUPO/IE.
JlabopaTopHas
pabota
«ccnenoBanue
YCJIIOBUI PaBHOBECUS
pbryara»

0.5

bub6mmorexa [JOK
https://m.edsoo.ru/ff0a
478e

60

Pemenne 3agau o
TeEMeE «Y CIIOBUSI
paBHOBECHS phlUara»

but6mmoreka [JOK
https://m.edsoo.ru/ff0a
48a6

61

Koadpdpunment
HIOJIE3HOT'0 JeiCTBUSA
MeXaHu3Ma.
JIaGopaTopHast
pabota «/3mepenue
KII/] naknoHHOM
TUTOCKOCTH

0.5

62

Pentenue 3amau mo
teme "PaborTa,

bub6moreka IIOK
https://m.edsoo.ru/ff0a



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

momHocTh, KIT"

4c48

63

Mexannueckas
SHEprusl.
Kunetnueckas n
MOTEeHITNaILHAS
SHEprus

bub6moreka IIOK
https://m.edsoo.ru/ff0a
4252

64

3aKOH COXpaHEHMUS
MEXaHUYECKOM
SHEPruu

bubmiorexa [IOK
https://m.edsoo.ru/ff0a
4360

65

VYpok-3KkcnepuMeHT
10 TEME
"DKCHepUMEHTaIbHO
€ omnpeneseHue
H3MEHCHHUS
KHUHETHUSCKOM U
MOTECHIIMATLHOMN
SHEPruu Mpu
CKaTBIBAaHHUM TeJa 110
HaAKJIOHHOU
ImIockoctu"

66§

IIpomexyTounas
aTrecraius B popme
KOHTPOJIbHOM paboThI

67

Pe3epBHBII ypOK.
PaboTa ¢ TekcTtamu
mo Teme "JlaBneHue
TBEPABIX TE,
>KAIKOCTEHN U ra3oB"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a
Affe

68

PezepBHbIN ypoOK.



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

PabGoTa ¢ TekcTtamu
o teme "Pabora.
MoOIIHOCTE.
Ouneprus"

OBUIEE KOJIMYECTBO
YACOB I10 ITTPOIT'PAMME

68

12




8 KUIIACC

A Kosn4yecTrBo yacos
i JIEKTPOHHBIE
ara
n KoutpoJsb uudpoBbie
Tema YpoKa Bce p HpaKTquc H3y4YeH
/ Hble o0pa3oBare/ibH
ro KHue padorsl | HH
n padoThI bl pecypchbl
OCHOBHBI€ TOJIOKEHUS bubmmoreka
MOJIEKYJIIpPHO-KMHETHY €CKOMI 1 IIOK
TEOPHUU U UX OIBITHHIC https://m.edso00.ru
MOATBEPXKACHUS [ff0a5256
Macca 1 pazmep aTOMOB U 1
MOJIEKY I
. bubmmnoreka
Mopenu TBEpAOTO, KUIAKOTO U OK
ra3000pa3HOT0 COCTOSIHUI 1 0
I https://m.edsoo.ru
[ff0a540e
OOBbsicHEeHNE CBOMCTB
TBEPAOT O, KUJIKOTO U
ra3000pa3HOro COCTOSTHUM 1
BEII[ECTBA HA OCHOBE
HOJIOXKEHUI MOJIEKYJISIPHO-
KMUHETUYECKON Teopuun
bubmuoTeka
Kpucrammueckue u 1 LIOK
amopHbIe Tena https://m.edsoo.ru
[ff0a5800
CmauuBaHue u 1 bubmmoTeka



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

KalWJUISIPHOCTb. [HOK
[ToBepxHOCTHOE HATSHKCHHUE https://m.edsoo.ru
[ff0a5530
Bxonnas konTposibHas paboTa
bubmmoreka
TemnoBoe pacumpenue u ILIOK
cKaThe https://m.edsoo.ru
[ff0a5a26
Temnepatypa. CBsi3b
TEeMIIepaTypbl CO CKOPOCTHIO
TENJIOBOT'O JIBMYKCHHSI YaCTHUII
bubmuoTexa
BuyTpennsis sHeprusi.
[HOK
CriocoObl U3MEHEHUS
. https://m.edsoo.ru
BHYTPEHHEH 3Hepruu 102560
bubmuoTeka
Bunasl Temionepenaun HOK
https://m.edsoo.ru
[ff0a6412
VYpok-koHpepeHuus
"ITpakTHueckoe bubmuotexa
HCIIOJIb30BAaHUE TCIIJIOBRIX HOK
CBOWCTB BEIIECTB U https://m.edsoo.ru
MaTepHayioB B LIENAX [ff0a65¢c0
sHeprocoepexeHus"
bubmuoTeka
KomnuecTBo TenioTsl. [HOK

VYennHaa TEMI0EMKOCTD

https://m.edsoo.ru
[ff0a6976



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

YpaBHEHME TEIIOBOTO

bubmmoreka

OK
Oaanca. Termaoo0MeH u I
TEMJIOBOE PABHOBECHE https://m.edsoo.ru
P [f0a7088
JIabopaTtopHas pabora
" bubauoreka
HccnenoBanue aBieHUS
HOK
TersooOMeHa mpu
CMEILMBAaHUU XOJIOTHON U https://m.edsoo.
S /026298
ropsiueit Boab"
Pacuer konuyecTBa TEIUIOTHI,
HEOOXOIUMOr0 IS
HarpeBaHus Teya u
BBIZICIISIEMOT'0 UM TTPU
OXJIAXKIECHUU
bubianoreka
JlabopaTopnas pabora OK
"Onpenenenne yeiabHOu 1
TEMJIOEMKOCTH BelecTsa" https://m.edso.ru
[ff0a6bb0
bubauoreka
DHeprus TormBa. Y enbHas LIOK
TENJI0Ta CropaHus https://m.edso0.ru
[ff0a7b5a
Bbubiauoreka
[InaBienue u oTBEpAEBAHUE OK
KPUCTAJUTMYECKUX TEII. 1
V e NLHAs TOIIOTa [IABNE https://m.edsoo.ru
JIbHAS TEIUI0TA [UIaBJICHUS
! [ff0a71d2
JlabopaTopHas pabora bubmuoTeka
"Onpenaenenue yaenabHOU LHOK

TEIJIOTHI IIaBIE€HUS JIbaa"

https://m.edsoo.ru



https://m.edsoo.ru/ff0a7088
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

[ff0a72fe

bubmuoTeka
[TapooOpa3zoBanue u HOK
KoHJeH canus. McnapeHue https://m.edsoo.ru
[ff0a740c
Kunienne. Y nensHas Temiora
mapooOpa3oBaHus U bubmiorexa
KOHJEHCAIuU. 3aBUCUMOCTb HOK_
TEMITEPATyPbl KUIICHUS OT ?;:Cr)):.?/érgéedsoo.ru
aTMoCc(EepHOTo JaBICHUS -
BrnaxxHocTs Bo3myxa.
JlabopaTopnas pabora EHO?EHOTGM
"Onp CHCJ'IGHI/ICV https://m.edso0.ru
OTHOCHUTEIHHON BJIIAKHOCTH 1087628
Bo3ayxa" -
Pemenne 3anau Ha
OTIPE/ICIICHUE BJIAYKHOCTH
BO3JIyXa
[TpuHIHTIBI pabOTHI TETIOBBIX
nsurateneid. [Taposas
TypOuHa. J[Burareib
BHYTPEHHETO CrOpaHus
KIIJI TermoBoro aABUraTes. bubmorexa
TennoBble ABUTaTENN U HOI?
3aIyTa OKPYKAIOIICH CpeIb ?:ftg:.?/(/:r;éedsoo.ru

3aKOH COXpaHEHUS U
NIpeBpalleHUs DHEPTUU B
TCIIJIOBBIX IIpoHeccax



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
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

[ToaroroBka Kk KOHTPOJILHON

" bubmmoreka
pabore o Teme "TernnoBbie
HOK
sienieHus. U3MeHenue
arperaTHbIX COCTOSHUM hitps://.eds00./
' " [ff0a83f2
BEI[ECTBA
KonTtponbHas pabora 1o reme bubnmoteka
"TensoBbie SBJICHHUS. HOK
N3menenune arperaTHbIxX https://m.edsoo.ru
COCTOSIHUH BelecTBa" [ff0a86ae
Dnextpuzanus Tein. J[Ba poaa
ANEKTPUUECKUX 3aPsI0B
Ypok-uccinenopanue
"DeKTpu3aius Tei
UHIYKIUEN U TPU
COIPUKOCHOBEHUU "
bubmoTeka
B3anmoneiicTBre 3apsiKEHHBIX I[IOK
ten. 3akoH Kynona https://m.edso00.ru
[ff0a87e4
DNEeKTpUYECKOE MOoJIE.
bubmoTeka
HanpsxenHoCT
HOK
AIEKTPUYECKOT O MOJIS.
TTpWHIHI CYeDTO3HITH https://m.edsoo.ru
p yrep . [ff0a8ala
ANEKTPUYECKUX TTOJIEH
Hocurenn anextpuyeckux
3apsA0B. DJIEMEHTapHbIN
3apsia. CTpoeHune aToma
IIpoBOAHUKY U TUITAEKTPUKH. bubmuoTeka



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
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https://m.edsoo.ru/ff0a8a0a

3aKOH COXpaHEHHUS HOK
ANEKTPUYECKOT 0 3apsiaa https://m.edsoo.ru
[ff0a8ef6
bubnmmnoreka
Pemrenue 3agay Ha
. HOK
MIPUMEHEHNE CBONCTB
https://m.edso0.ru
IJIEKTPUYECKUX 3apsIOB
p pAA [ff0a90cc
DNEKTPUIECKUI TOK, YCIOBHUS bub6mmoreka
€ro CyIIeCTBOBAHMS. [IOK
M cTOYHMKH 3JIEKTPUYECKOTO https://m.edsoo.ru
TOKa [ff0a95a4
bubmmoreka
JleficTBUS DIEKTPUUYECKOT0O LIOK
TOKa https://m.edsoo.ru
[ff0a96b2
Ypok-uccienoBaHue
"JleificTBUE IEKTPUUECKOT O 1
TI0JIsL Ha IPOBOJTHUKH U
JUAJIEKTPUKH"
bubmuoreka
DNEKTPUIECKUN TOK B [IOK
MeTaJlIaX, JKHJIKOCTIX U razax https://m.edsoo.ru
[ff0a9838
DJIeKTpUYECKas 1enb U €€
COCTaBHBIC YaCTH
bubmmoreka
Cuna Toka. JJabopatopHas OK
pabota "M3mepenue u 05 1

peryianpoBaHUe CUITbI TOKA"

https://m.edsoo.ru
[ff0a8bd6



https://m.edsoo.ru/ff0a8ef6
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
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https://m.edsoo.ru/ff0a9838
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https://m.edsoo.ru/ff0a8bd6

DIIEKTPUYECKOE HANIPSIKEHUE. Bubimoreka

BonbsTmetp. JIabopaTopHas 05 LHOK

pabora "U3MepeHue u ' https://m.edso00.ru

peryjmpoBaHue HanpsKeHus " [ff0a9el4

ConpoTHBiIEHNE TPOBOIHUKA. brbmorexa

VYaenpbHOE CONPOTUBIIEHUE HOK

S—— https://m.edsoo.ru
[ff0aa738

JlabopaTopHas pabora

"3aBHUCUMOCTh

ANEKTPUYECKOT O bubmiorexa

COIPOTHBJICHHS TTPOBOJTHUKA 1 U’OK

OT €r0 JUIMHBI, II0IIAa1 ?#g;;;r;éedsoo.ru

MOTNIEPEYHOTO CEUCHUS 1

Marepuana"

3aBUCUMOCTD CHJIBI TOKA OT bubmorexa

HanpspkeHus. 3akoH Oma it HOK

ydJacTKa Ienu https://m.edsoo.ru
[ff0aadda

JIaboparopnast paborta

"UccnenoBanue 3aBUCUMOCTH bubmmoreka

CHMJIBI TOKA, HAYLIETO Yepe3 1 HOK

PE3UCTOP, OT COMPOTUBIICHUS https://m.edsoo.ru

pE3UCTOPA U HANIPSDHKECHUS Ha [ff0aa04e

pe3ucrtope"

TlocnenoBarenbHOE U

napajuieJIbHOEe COCIUHEHUS

MTPOBOJTHUKOB

JlaGopaTopHas padbora 1 bubmuoTeka



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
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"IIpoBepka npaBuia
CIIOKEHUS HAIIPSDKEHUI IIPU

HOK
https://m.edsoo.ru

TOCIIEI0BATEILHOM [ff0aaa58
COCTMHEHUHU JIBYX
pe3ucTopoB”
JIaGopaTtopHas pabora bubnmoteka
"ITpoBepka mpaBuiia AJIsl CHIIbI [HOK
TOKa IIPY MaPaILICIIbBHOM https://m.edsoo.ru
COEMHEHUH PE3UCTOpPOB" [ff0aadle
Pewenne 3anau Ha Bubmmorteka
IpuMeHeHue 3akoHa Oma s [HOK
Pa3ITUYHOT O COCIUHECHUS https://m.edsoo.ru
MIPOBOJTHUKOB [ff0aaf8a
Pabora 1 MOIIHOCTB bubsmotexa
ANEKTPUUYECKOr 0 TOKA. 3aKOH TOK
Jixoyna-Jlena https://m.edso0.ru
[ff0ab124
JlabopaTopHas pabora bubmuoTeka
"Onpenenenue padoThI U IIOK
MOIIIHOCTH 3JIEKTPUUYECKOTO https://m.edso00.ru
TOKa" [ff0ab3e0
DnexTpuyecKue Lenu u bubnuoteka
MOTPEOUTENH IEKTPUIECKON LIOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru
3aMBIKaHHE [ff0ab660
[ToaroroBka K KOHTPOJIbHOMN bubmmoreka
paboTte 1o Teme LIOK
"DekTpuyecKue 3apsabl. https://m.edso00.ru
3apspKeHHBIE Tena U UX [ff0abd2c



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
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B3aUMO/ICH CTBHSI.
[TocTOsHHBIN 2IEKTPUYECKUN

TOK

KonTtponbshas paborta o reme

"DneKkTpuyecKue 3apsabl. bubmuoTeka

3apsKEHHbIE Tea U UX [HOK

B3aMMOJICH CTBUS. https://m.edso00.ru

[TocTosIHHBIN IEKTPHUIECKUN [ff0abea8

TOK"

[TocTosiHHBIE MATHUTBI, UX

B3aMMO/JICHICTBUE

Ypok-uccienopanue bubmorexa

"U3ydeHue nosei 1 HOK

[IOCTOSIHHBIX MArHUTOB" i et 0.0
[ff0ac3d0

MaruuTtHoe noje. MarautHoe bubmotexa

nosie 3eMJId U €ro 3HaueHue HOK

A https://m.edsoo.ru
[ff0acOba

OmnsiT Opcrena. MarautHoe bubmuotexa

IIOJIC DICKTPUICCKOI O TOKA HOK

MarauTHOE€ 1oJie KaTyIIKH ¢ https://m.edsoo.ru

TOKOM [ff0ac1d2

IIpumenenue

3JIEKTPOMAarHuTOB B TEXHHUKE. bubmmoteka

JlabopaTopHas pabora 05 I[IOK

"U3ydeHue gencTBus ' https://m.edso00.ru

MarHUTHOTO ITOJIS Ha [ff0ac74a

MIPOBOJIHUK C TOKOM"



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

DJIEKTPOJIBUTATENb
MMOCTOSTHHOT'O TOKA.

Hcnonb3oBanue

AIEKTPOABUTATENICH B Bubmorexa

TEXHUYECKUX YCTPOHCTBAX U HOK

Ha TpaHcnopte. JlabopaTtopHas itps://m.eds00. 1
[ff0ac86c

pabota "KoHcTpyHnpoBaHue u

u3yueHue paboThl

aieKTpoaBUraress"

OnsiTel @apasnes. 3akoH

3IEKTPOMarHUTHOM

naaykuun. [Ipasuno Jlenna

Onexrporenepatop. Criocoos!

MOJYYEHUSI FJIEKTPUUECKON

SHEPruu. DIEKTPOCTAHIINH HA

BO300OHOBJISIEMBIX UCTOUHHUKAX

SHEPruu

IToaroroBka K KOHTPOJILHOU

pabote 1o Teme

"DnexTpruueckue u

MarHUTHBIC SIBJICHUS"
bubmuoteka

[IpoMexyTouHas aTTeCTalus LIOK

B (hopMe KOHTPOIBHOM paboThI https://m.edsoo.ru
[ff0ach14

Pe3epBHblii ypok. Pabora ¢ bubnuotexa

TEKCTaMHU I1I0 TEME HOK

"[TocTOSIHHBIN 2JTEKTPUUECKHI https://m.edso00.ru

TOK" [ff0acdc6



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6

Pe3epBHblii ypok. Pabora ¢

TEKCTAMHU IO TEME 1
"MarauTHeble sIBJIeHUA"
OBIIEE KOJIMYECTBO 68 145

YACOB IIO ITPOTPAMME




9 KUIIACC

KosmnuecrBo yacos JIEKTPOHHBIE
Ne Hara nu(ppoBbIE
Tema ypoxa KonrTpoabubie | IIpakTnueckue
n/n Bceero U3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 MexaHn4eCcKOe ABUKEHHE. 1
" | MarepuanbHas TouKa
Cucrema otcuera.
2 OTHOCUTEIBHOCTh 1 bubmorexa [TOK
' https://m.edsoo.ru/ff0ad474
MEXaHUYECKOT O ABMKEHUS
3 PaBHOMEpHOE psiIMONTMHEITHOE 1 bu6moreka [IOK
' TIBH>KEHUE https://m.edsoo.ru/ff0ad19a
HepasHomepHoe
4 MPSIMOJIMHENHOE IBUKEHUE. 1
" | CpenHss u MTHOBEHHAS
CKOPOCTh
[IpssmomuHeliHOE
5 aBHOYCKOPEHHOE IBMKECHUE 1 bubmorexa HOK
+ | PanHoyerop ' hitps://m.edso0.ru/ff0ad8d4
YckopeHnue
6. BxonHas koHTpoJsibHAs paboTa
CKOpOCTh IPSIMOJIMHEHHOT O
7. | pPaBHOYCKOPEHHOTO JIBHKECHUSI. 1
I'paduk ckopocTtu
JlabopaTopHas pabora
g "Onpeznenenue yCKOpeHus 1 1 bubmmorexa [{OK
" | Tena mpuW paBHOYCKOPEHHOM https://m.edsoo.ru/ff0adb18
JIBMKEHUH 110 HAKJIIOHHOU



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

JIOCKOCTH"

CB00OOIHOE TaJieHHE TEIL.

9.
Omnprte! [Namanes
PaBHOMEpHOE nBHXKEHME TTO
10| OKPYXHOCTH. [lepuon u bu6moTteka [JOK
"| wacrora obpalIeHUs. https://m.edsoo.ru/ff0ae176
JIuneliHas u yriaoBasi CKOPOCTH
1 [enTpocTpemurensHoe
'| yckopenue
1 [TepBriii 3akoH HeroTOHA. bubmumoreka [IOK
| BexTop cusl https://m.edsoo.ru/ff0ae612
13 Bropoii 3akon HeroToHa. bu6morexa [IOK
"| PaBHozelicTByIOIIAs CUIA https://m.edsoo.ru/ff0ae72a
1 Tperuii 3axkon HerotoHa. bu6mmorexa [IOK
| Cyneprosunust Cui https://m.edso0.ru/ff0ae982
Pemenne 3anau Ha
15 IIPUMEHEHUE 3aKOHOB Bu6mmorexa [IOK
| TP https://m.edsoo.ru/ff0aeb6c
HrroTona
bu6moreka [JOK
16.| C .3 r
113 yIpYTOCTH. JakoH & yxa https://m.edsoo.ru/ff0aeca2
17 Pemenue 3anau no reme «Cuia
| ynpyroctu»
JlabopaTopHas pabora
18.| «OmpeneneHune )XKeCTKOCTH bubmmorexa [IOK
' pedl https://m.edsoo.ru/ff0aee28
MIPY>KUHBI
bu6moreka IIOK
19.| Cuina Tpe
18 Tperui https://m.edsoo.ru/ff0af738
20.| Pemenne 3agau mo teMe «Cumna bu6mmoreka [JOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738

TPEHHS» https://m.edsoo.ru/ff0afa26
JlabopaTopnas pabora
21.| "Ompenenenue kodduimenta buomiorexa [JOK
' P p https://m.edsoo.ru/ff0af8be
TPEHHS CKOJIBKCHUS
Pentenue 3amau mo teme
22 "3akonsl HeroTtona. Cuia bubmiorexa OK
' ' | https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna TpeHust
Cuita TSDKECTH U 3aKOH
53 | BOEMHUPHOTO TATOTCHHA. bubmotexa IIOK
| Yckopenue cBo6OIHOIO https://m.edsoo.ru/ff0af044
MaJIeHUs
Ypok-koHpepeHIus
"JIBuKEHUE TEJl BOKPYT
24.| TpaBUTALMOHHOI'O LIEHTpPA
(Conneunas cucrema).
T'anaxtrku"
Pemenue 3amau mo Teme "Cuia
25 TSHKECTHU M 3aKOH BCEMUPHOI'O bubmorexa HOK
' . P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
[TepBas kocMuueckas
26 ckopocThk. HeBecoMocCTh U bubmorexa TTOK
' POCTE- https://m.edsoo.ru/ff0af33c
Meperpy3Ku
PaBHOBecHe maTepuanbHON
ToukH. AOCOTIOTHO TBEPIOE
27.| Tteno. PaBHOBecHe TBEPIOTO bubmorexa TIOK
' ' He e https://m.edsoo.ru/ff0afe36
TeJa C 3aKPEIUIEHHON OCBIO
BpalieHus
28.| MowmeHT cuibl. LleHTp TskecTH



https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

Perrenune 3agay no teme

| bu6mmoreka [IOK

2 MOMeHI cuet. HenTp https://m.edsogru/ﬁ0b02b4
TSKECTH
[ToaroroBka Kk KOHTPOJIBHON

30, pabote 1o Teme bubmmorexa [{OK
"MexaHn4eCcKoe JBUKEHHE. https://m.edsoo.ru/ff0b0408
B3aumoneiictBue Ten"
KonTtponbpHas pabora 1o reme

31.| "MexaHUYECKOE ABIKEHUE. bubmorexa HOK

. https://m.edsoo.ru/ff0b06ec

B3aumopneiictBue Ten"
Nmnynse tena. UmMnynbe

3p | CHIBL 3aKOH COXpaHEHHUs bu6moteka [IOK
UMIyJbca. YIpyroe u https://m.edsoo.ru/ff0b07fa
HEYIIPYroe B3auMO/IeCTBUE

33, Pemenue 3amad no reme bubmumoreka [IOK
"3aK0H coxpaHEHHUs UMITyJbca' https://m.edsoo.ru/ff0b096¢
Ypok-KoHpepeHuus

34.| "PeakTUBHOE ABUKECHHE B
MPUPOAE U TEXHUKE"

35 Mexanuveckas padbora u bu6motexa [IOK
MOIIHOCTh https://m.edsoo.ru/ff0b0a84

36 PaGoTa cuIIbI TSHKECTH, CHIIBI bu6moreka IIOK
YIPYTOCTU U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTopnas pabora
«Ornpenenenne paboThl CHIIbI

37.| TpeHus IpU paBHOMEPHOM

JIBUKEHUU Tela Mo
TOPU30HTATBLHOU



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

TIOBEPXHOCTH»

CBs13b 3HEpPruu u paboThI.

38.
[ToTenumanbHas 3HEprus
Kunernueckast 3Heprusi.
39.| Teopema 0 KHHETUYECKOU bubmmorexa [JOK
' P https://m.edso0.ru/ff0b0c32
SHEPrUu
20 3aKOH COXpaHEHUs SHEPTHU B
| MexaHuke
JlabopaTopHas pabora
41.| «M3ydeHue 3aKoHa bubmmorexa [IOK
' Y https://m.edsoo.ru/ffOb12fe
COXpaHEHHS PHEPTUM»
42 KonebartenbHoe IBMKCHUE U bubmmoreka [IOK
| ero xapakTepHCTHKH https://m.edsoo.ru/ff0b1858
3aTyxaroume KoieOaHus.
43 BBTIZX TIEHHBIE KOJIeOaHUs bubmotexa LHOK
' Y ’ https://m.edsoo.ru/ff0b20f0
Pe3onanc
a4 MatemaTtudeckui u
| IpYXUHHBIA MasTHHKH
Ypok-uccienopanue
«3aBUCUMOCTb TIEpUOIa bubmotexa LIOK
45, .
KOJe0aHMH OT )KECTKOCTH https://m.edsoo.ru/ff0b197a
MIPY>KHHBI U MACCHI TPy3a»
16 [IpeBpateHue SHEPruu Npu
| MexaHMYeCKUX KOJIeOaHHsIX
JlabopaTopHas pabora
47 «OmnpeneneHne 4acToThl U bu6morexa [IOK

neprojia KojacOaHuit
MIPY>KHHHOT O MasiTHUKa

https://m.edsoo.ru/ffOblaec



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

48.

JlabopaTopnas pabora
«IIpoBepka He3aBUCUMOCTH
nepuojia Kojaebanuii rpysa,
MOJIBEIICHHOTO K HUTH, OT
Macchl rpy3a»

bu6morexa IIOK
https://m.edsoo.ru/ff0b197a

49.

MexaHnueckue BOJTHEIL.

CBolicTBa MEXaHUYECKUX BOJIH.

HpOI[OJIBHBIG U MOMNCPCUHBIC
BOJIHBI

but6moreka [JOK
https://m.edsoo.ru/ffOb21fe

50.

VYpok-KoHpepeHuus
"MexaHn4ecKue BOJHBI B
TBEpAOM Tene. CellcMuYecKne
BOJIHEI"

51.

3Byk. Pacnpoctpanenue u
OTpa)k€Hue 3ByKa

52.

Ypok-uccienoBanue
"HaOnroienne 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

53.

I'pomMKkOCTB 3ByKa M BBICOTA
TOHA. AKyCTHYECKUN pe30HaHC

54.

Ypoxk-koH depeHuus
"V apTpa3Byk U HH(QPa3BYK B
MPUPOJIE U TEXHUKE"

but6moreka [JOK
https://m.edsoo.ru/ffOb23ca

55.

IToaroroBka Kk KOHTPOJILHOU
pabote 1o Teme "3aKOHBI
coxXpaHeHHs. MexaHU4eCcKue
KoseOaHus U BOJIHBI"

bu6moreka IIOK
https://m.edsoo.ru/ff0b25f0

56.

KontponbsHas pabota o reme



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

"3aKOHBI COXpPaHEHMUS.
Mexaunueckue KojieOauus u
BOJIHBI"

57.

DJIEKTPOMarHuTHOE TOJIE.
SHCKTpOMaI‘HI/ITHI)Ie BOJIHBI

bu6moreka [JOK
https://m.edsoo.ru/ff0b2abe

58.

CBolicTBa 2JIEKTPOMAarHUTHBIX
BOJIH

59.

VYpok-konpepennus "lkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue
3JIEKTPOMArHUTHBIX BOJIH JJIs
COTOBOM CBSI3H"

bu6moreka [IOK
https://m.edsoo.ru/ffOb2fe6

60.

Ypok-ucciienoBanue
"N3y4yeHue cBOWMCTB
AJICKTPOMArHUTHBIX BOJH C
ITOMOIIBI0 MOOHJIBHOTO
tenedona"

bubmumoreka [IOK
https://m.edsoo.ru/ffOb2c6c

61.

Pemenne 3agay Ha
ONpeeNIEHNE YaCTOTHI U
JUTAHBI 3JIEKTPOMAarHUTHON
BOJIHBI

62.

DJIEKTpOMarHuTHas Mpupoaa
cBeta. CKOpOCTh CBETA.
BouiHOBBIE CBOIICTBA CBETA

but6mmoreka [JOK
https://m.edsoo.ru/ff0b31d0

63.

Hcrounuku cBera.
[IpssmonuHeiiHOe
pacnpocTpaHEHHUE CBETa.
3atmenus ConHua u JIyHsl

bubmoreka IIOK
https://m.edsoo.ru/ff0b3658



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

64.

3aKOH OTpa)KEHUs CBETA.
3epkana. Pemenue 3a1a4 Ha
MIPUMEHEHUE 3aKOHA
OTpaXEHUs CBETa

bu6morexa IIOK
https://m.edsoo.ru/ff0b38c4

65.

[Ipenomnenue cBeta. 3aKoH
MPCIOMIICHUS CBCTA

bu6moreka [JOK
https://m.edsoo.ru/ffOb3aea

66.

ITonmHOE BHYTpEHHEE
OTPa)KEHUE CBETA.
Hcnonp30Banne moIHOTO
BHYTPEHHETO OTPAXKEHUS B
OIITHYSCKHUX CBETOBOAAX

bu6moreka [IOK
https://m.edsoo.ru/ffOb3c5c

67.

JlabopaTopHas pabora
"NccaeqoBanue 3aBUCUMOCTH
yria NpeJoOMIICHHUs] CBETOBOTO
Jyd4a OT yrJia maJieHus Ha

"nn

rpaHuiie "BO3yX-CTEKJIO

68.

Ypoxk-koH depeHmus

" cnons30BaHUE MTOJHOTO
BHYTPEHHETO OTPaKEHUSI:
CBETOBOJBI,
OIITHKOBOJIOKOHHAS CB3b"

69.

JIna3el. OnTuueckas cuiia
JIMH3BbI

but6moreka [JOK
https://m.edsoo.ru/ffOb3f2c

70.

[Toctpoenue nzodpaxxeHuii B
JMH3axX

bu6moreka IIOK
https://m.edsoo.ru/ff0b444a

71.

JlabopaTopHas pabora
"Omnpenenenne GOKyCHOTO
pacCTOSHUS U ONTUY E€CKOM

bu6moreka IIOK
https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

CHJIBI coOMparomel JTMH3b!"

72.

VYpok-koHpepeHuus
"OnTuueckue JINH30BEIE
puOopsr"

bu6morexa IIOK
https://m.edsoo.ru/ff0c0a7e

73.

I'ma3 xak onTUYeckas cucrema.
3penue

bu6moreka [JOK
https://m.edsoo.ru/ff0b4684

74.

Ypoxk-koHpepennus "JledexTs
3penus. Kak coxpanuts
3penue"”

75.

PasnosxeHue 6eytoro ceera B
cnektp. OneiTel HptoTOHA.
CroxeHue CreKTpaJIbHbIX
1BeroB. Jlucnepcus ceera

but6mmoreka [JOK
https://m.edsoo.ru/ff0c0f4c

76.

JlabopaTopnas pabora "OnbITbI
0 Pa3JIOKEHHIO OEJIOro CBETa
B CIICKTP U BOCHPUATUIO IBETA
NIPEAMETOB IIPU UX
HaOJFOICHUH Yepe3 IIBETOBBIC

¢bunpTps"

bu6moreka [JOK
https://m.edsoo.ru/ff0c0e2a

77.

VYpok-npaktukym "BoiHoBBIE
CBOICTBa CBETa: AUCIIEPCHUS,
uHTepdepeHuus u audpaxuus"

78.

Onsitel Pesepdopaa u
IUTAaHETapHAast MO EIb aTOMa

bu6moreka IIOK
https://m.edsoo.ru/ff0c12a8

79.

[Toctynater bopa. Monens
atoma bopa

80.

HcnyckaHue U OTIIOIIEHHE
cBeTa aTOMOM. KBaHTHI.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c144c



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
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JIuHeiyaTeie CIEKTPHI

YPOK-IpakKTUKYM

bu6morexa IIOK

81.| "Habmronmenue criekTpoB
! " P https://m.edsoo.ru/ff0c1550
WCITy CKaHUS
82.| PaamoakTUBHOCTH U €€ BUJIBI bubmrorexa [JOK
' A A https://m.edso0.ru/ff0c1672
23 CtpoeHre aTOMHOTO SiApA. bu6moTteka [JOK
'| HykIoHHas MoJenb https://m.edsoo.ru/ff0c18ac
84 PanuoakTuBHBIE TpEBpAIICHHUS. bu6motexa [IOK
| H3oromsl https://m.edsoo.ru/ff0clal4
Pewenne 3amau no teme:
85.| "Pa HoaKTI/I];HHe bubmmorexa IIOK
' 8 | https:/m.edsoo.ru/ff0c1b4a
MIpEeBpaICHUS
86.| Ilepuon momypacnana
Ypok-KoH(pepeHuus
87 "If; I/IO&KE/)IBFI)-ILI: H3JIy4YEHUS B Bu6mmorexa [IOK
' 8 Y B https://m.edsoo.ru/ff0c2126
MPUPOE, METULIMHE, TEXHUKE
SnepHbie peakiuu. 3aKOHBI
88 CcOX paHeHIEH 3apsa10BOr0 U bubmrorexa [JOK
' P P https://m.edsoo.ru/ff0c1c58
MacCOBOTO YK CEN
89 DHeprus CBsI3M aTOMHBIX siEp. bubmmoreka [IOK
| CBs3b Macchl U HEPrUU https://m.edsoo.ru/ff0cld7a
90 Pemenue 3amau o reme
| "Snepuble peakuun"
Peaknium cuHTe3a M ICICHUS
bu6moreka IIOK
91.| sapep. MUcTtouHuku sHEprun

CouHna u 38631

https://m.edsoo.ru/ff0c1e88



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

92.

VYpok-konrbepenus "SAnepuas
sHepreTuka. JleicTBus
PaavOaKTUBHBIX U3JIy4EHHUH HA
JKUBBIC OPraHU3MbI"

93.

[ToaroroBka Kk KOHTPOJIBHON
pabote 1o Teme
"DeKTpOMarHuTHOE MOJIE.
ONEeKTPOMarHUTHbIE BOJIHBI.
KBanrtoBsie siBieHus"

but6moreka [JOK
https://m.edsoo.ru/ff0c223e

94.

KonTtponbsHas pabora 1o reme
"DNEeKTPOMarHuTHOE MOJIE.
DNEeKTpPOMarHUTHBIC BOJTHBI.
KBanToBbie siBneHUs"

95.

[ToBTOpEHue, o6ob6IIECHHE.
JIaGopaTopHbIie paboTHI IO
Kypcy "B3aumopeiictBue ten"

bubmumoreka [IOK
https://m.edsoo.ru/ff0c245a

96.

[ToBTOpenue, obodIIeHME.
Penienne pacueTHBIX U
KayeCTBEHHBIX 3a]a4 110 TEME
"TerioBbie nporecch”

bu6moreka [JOK
https://m.edsoo.ru/ff0c2572

97.

[ToBTOpEeHUE, 00600IIECHHE.
Pemenue pacueTHbIX U
KayeCTBEHHBIX 3a7a4 110 TEME
"KIIJI TenioBBIX nBUraTenci'

but6moreka [JOK
https://m.edsoo.ru/ff0c2a22

98.

[ToBTOpeHue, o6odIIEHME.
Pemenne pacueTHbIX U
KaueCTBEHHBIX 3a/1a4 110 TeMe
"KIIJI anexTpoycTaHOBOK"

Bbu6morexa IIOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpeHue, o6odIIEHME.

bu6morexa IIOK
99.| Jlab §) 1 1
e OpiTOPHHe PaboTH! HOH https://m.edsoo.ru/ff0c2c52
Kypcy "CBeToBbI€E IBICHUS
100 [IpoMexyTouHast aTTecTanus B 1 bu6mmoreka [IOK
(hopMe KOHTPOJIBHON PabOTHI https://m.edsoo.ru/ff0c2d6a
[ToBTOpeHue, o0o01IEHME.
bu6moreka [JOK
101| Pabora ¢ TekcTaMHu 10 TEME 1
https://m.edsoo.ru/ff0c2e82
"Konebauus 1 BOJIHEL"
[ToBTOpeHue, o0o01IEHHE.
102| PabGorta c TeKCTaMH I10 TEME 1 bubmorexa OK
| Y https.//m.edsoo.ru/ff0c3044
CBETOBEIE ABIIEHUS
[ToBTOpEeHUE, 00600IICHHE.
Pabora ¢ TekcTamu 1o TeMe
103 1
KBanToBas u simepHas
¢buznka"
OBIIEE KOJIMYECTBO HACOB I10O 102 97

ITPOTPAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOANYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOTI'O ITPOLECCA
OBS3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI IJI5S1 YYEHUKA
» dusuka: 7-i kacc: 0a30BbINA ypoBeHb: yueOHuk, 7 knacce/ [lepermkun N.M.,
NBanoB A.U., Axumoneproe obmectBo «M3natenbctBo «IIpocBemenner

» ®usuka, 7 knacc/ Ieppimkun A.B., O611ecTBO C OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «31aTenbCTBO «IK3aMEH)

» ®usnka, 7 knace/ Iepeimkun A.B., O6miecTBo ¢ orpaHnYeHHON
OoTBeTCTBEHHOCTHIO «J[PODAY; AkiimonepHoe oo1iecTBo «M3naTenbcTBo
«IIpocBemieHue»
http:phdep.ifmo.ru

METOIANYECKHUE MATEPHUAJIBI J1JI51 YUUTEJIA
http:physics.nad.ru

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://www.elmagn.chalmers.se/%7eigor



