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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTIO 0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeNbHON HpPOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yuétoM (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMupoBaHUE
€CTECTBEHHOHAYYHON TI'pPaMOTHOCTH OOYYarOIIMXCS W OpPraHU3alUI0 H3YyYEHHUS
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBarOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M €CTECTBEHHOHAYYHBIX YUEOHBIX NMPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
1o rogam o0yyeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YCHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEpKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMUXCSl.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, TIOCKOJBbKY (HU3MdYecKkne 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB H
SBJICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpadgued, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBisieT Haubornee sICHble O0O0paslbl MPUMEHEHUS HAY4YHOTO METoJa
MO3HAHUS, TO €CTh CIIOCO0a MOIYYCHHsI TOCTOBEPHBIX 3HAHUN O MHPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHUS B CTPYKTYpe OOIIETo
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHH €CTECTBEHHOHAYYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢Qusukun Ha 0a30BOM ypOBHE TMPEIIONIaracT OBJAJCHHE
CIIEIYIOUIMMU KOMIETEHTHOCTSAMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLCHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemun wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTelbHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I11€00pa30BaTE/bHbIE IPOrPAMMBbI, YTBEPKIEHHON pEIICHHEM



Komnernun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun n3zyyenus pusuku:

MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTHE WX HWHTEIUICKTYaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(ecCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaJbHEHIIEMy OOYYCHHIO B ’TOM HaIpaBJICHUH.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIUX 3adaY.

NpPHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NprOoOpETCHHE YMEHUW OINUCHIBATh U OOBACHATH (DU3MUECKUE SBICHUS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUI HaOJIONaTh MPHUPOIHBIC SBICHUS W BHITIOTHATH OIBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NEeSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbI ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 acoB (2 yaca B HeZEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneo).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEHAATEJIBLHBIN XapaKTep, YUUTENb JieJlaeT BbIOOP MPOBEICHUS



7a00paTOpHBIX PabOT W OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHUi, MpeJjiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (U3HKE.



COILEPKAHUE OBYYEHUA
7 KIIACC

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

®usuka — Hayka o npupoze. SIBinenus npupoapl. DU3NUYECKUE SBICHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnueckux BennuyuH. Dusmueckue
npubopsl. [lorpemuocts n3mepennit. MexxayHapoaHasi cuicTeMa €IMHHLI.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM H3Y4alOT TPUPOLY.
EctecTBeHHOHAYUYHBIM METOJ] TNO3HAHUS: HAOMIOJEHHWE, MOCTAHOBKAa HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 00bSICHEHHE
Habmonaemoro sBieHus. Onucanue GU3NIecKuX SBJICHUN C TOMOLIBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHH4YeCKHE, TEIUIOBbIE, DJJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. ®Ousnueckue MpuOOPHI U MPOLEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(GPOBBIM TPUOOPOM.

Jlabopamopnuie padbomut u onvimot.

1. OmnpeneneHue 1eHb AIEHUS Kbl U3MEPUTENILHOTO NpUudopa.
N3mepenne paccTOSTHUM.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.
Omnpenenenne pa3zMepoB MaJIbIX TEIN.

o bk e

N3Mmepenune Ttemmeparypbl MpU MOMOIIM >KUJKOCTHOIO TEPMOMETpa U
JaTyrKa TeMIEpaTyphbl.

6. IIpoBeneHue ucciaenoBaHUsA IO MPOBEPKE THUIOTE3bI: NAJIBHOCTH MOJIETA
IapyiKa, MyIeHHOT0 TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIbIIIC BHICOTA
myckKa.

Pa3znea 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BelllecTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJIEKYJIbI, HX pa3mepbl. OIbITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTRBA.

JIBrxkenne dactuil BemiecTBa. CBsI3b CKOPOCTU JBMIKEHHUS YACTHI[ C
TeMriepatypoil. bpoyHoBckoe nBwkenme, auddys3usa. BzanmomelicTBue YacTHIl
BEIIECTBA: MPUTSIKECHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, KUJKOCTEH W TBEPIBIX
(kpucTayuiMdyeckux) Teia. B3anMoCBS3b MEXAy CBOWCTBAMH BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSHUN BOJIBI.

Jemoncmpayuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmonenue  siBiIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WUIHU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM PpsAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnpITHI 110 HAOIIOJIEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

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

SBnenne wHepUUU. 3aKOH HMHEpUMU. B3auMojeicTBUE Ten Kak NpUYMHA
W3MEHEHUSI CKOPOCTHM JBMXKEHUsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.

Cuna xak XapakTepuCcTHKa B3auMojiecTBusl Ten. Cuia ynpyroctd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS U CUJIA
TsokecTd. Cujia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIpXKEHU U TPEHHE MOKOs. TpeHue B MPUPOJI€ U TEXHHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4ecKoro JBUKEHUS Tena.

H3mepeHne CKOpOoCTH MPSIMOJIMHEMHOTO JBUKCHUS.

HaGmronenuie siBeHUsT HHEPIIUH.

HaGmonenne n3MeHeHUs1 CKOPOCTH TIPU B3aUMOJICHCTBHH TEll.

CpaBHeHHE Macc MO B3aUMOJIEHCTBUIO TE.

CrnoxeHue cuil, HallpaBJIE€HHBIX 10 OJJHOM MPSMOM.

JIaﬁopamopubze padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. Ompenenenne cCpeaHel CKOPOCTH CKONBKEHHS OpycKa WU IMIapuKa II0
HaKJIOHHOM IIJIOCKOCTH.

3. OnpexeneHue MIOTHOCTU TBEPIOTO Tea.

4. OnbIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.

o0k wbhPE



HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEMa, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, XKUAKOCTIMU M ra3amMu. 3akoH I[lackansa. [lHeBmaTnueckue
MaIllUHbl. 3aBUCUMOCTb JABJIEHUS >XUJKOCTH OT TiayOuHbl. ['mapocTaTuuyeckuit
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3ayuiHOM oOonouku 3emiu. Omnbit Toppuuennu. M3mepenune armocdepHOro
JaBlieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JlelicTBrE XUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TEJO. BuITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

[Tepenava naBneHus KUJIKOCTHIO U Fa30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTh BBITAJIKMBAIONICH CHJIBI OT 00BbEMa MOTPYKEHHOM YacTu
T€JIa U INIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBHe IIaBaHUs TeJl: NJABAHUE WM MOTPYXKEHUE TEJl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Telia B BOJIE OT 00bEMa MOTPYKEHHOM B
YKUJIKOCTb YaCTH Tela.

2. OmnpeneneHue  BBITAIKUBAIONIEH  CWJIBL, JCHCTBYIOIIEM Ha  TeIO,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKABAIOIIEN CUIIBL, IEUCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Pa3nen 5. PaGora u MmomHOCTh. JDHEpPrus.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHune mnpaBuiia paBHOBECHUs pblyara K OJIOKY.

o gk wbhPRE

N



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.

2. HccnenoBanue yciioBUM PaBHOBECHS pblUara.

3. Usmepenne KIIJ] HaKIOHHOM MIIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHMS] MEXAaHUYECKON JHEPIUH.

8 KJIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJIIPHOKMHETUYECKOU TEOPUH.

Mogenu TBEPAOro, >KUIKOTO U Ta3000pa3HOTO COCTOSIHUM BeIeCTBa.
Kpucrannuueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpHUH.
CmauunBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe pacIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOIO JBMKCHUS
gactull. BHyTpeHHsss sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH SHEPruu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeTIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyUYEHHUE.

KomnuecTBo TeruioTel. YaenbHas TETUIOEMKOCTh BeIIecTBa. TermiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro Oamanca. [lmaBnenune w
OTBEPJICBAHUE KPHUCTAJUIMYECKUX BEIIECTB. YAEJIbHAas TEIUIOTAa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemioTa
nmapooOpa3oBaHus. 3aBUCUMOCTh TEMIEpaTyphl KHIIEHHS OT arMoc(hepHOTo
JTaBJICHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIIuBa. Y ebHas TEIJIOTa CrOpaHus.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTAaTENIN U 3aLIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.



HaGmronenre OpoyHOBCKOTO IBUKEHUS.
Ha6monenue nuddysuu.
HaGmonenue siBjeHUi cMaurBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.
N3meneHnne namieHus rasa Mpu M3MEHEHHM oObEMa W HarpeBaHUM WIH
OXJIQXKJICHUHU.
[IpaBuinia u3mepeHus TemMnepaTyphl.
Buabl reronepenaymn.
OxnaxxeHue Npu COBEPIICHUN PaOOTHI.
HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
10. CpaBHEHHE TEMIOEMKOCTEN Pa3TMYHBIX BEIIECTB.
11. HabGmronenue KumneHwusl.
12. HaGmroieHre MOCTOSTHCTBA TeMIEpaTyphl IPH TUIABICHUH.
13. Mojiesi1 TEIUIOBBIX ABUTATEIICH.
Jlabopamopnuvie padbomot u onvimot.
1. OmnbITHI IO OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTIKCHHUS.
2. OnbITHI 1O BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
3. OneITel IO HAOJIOMCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, XUIKOCTEH U
TBEPJBIX TEIL.
4. OmnpenesneHue AaBIeHUS BO3AyXa B OAJIJIOHE MITIPUIIA.
5. OneITBl, JAEMOHCTPHUPYIOIIME 3aBUCHUMOCTh JABJIEHHUS BO3AyXa OT €ro
00BbEMa M HATPEBAHMS WIIA OXJIAXKICHHUS.
6. [IpoBepka runotes3sl JMHEHHONW 3aBUCUMOCTH JITTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUYECKOI TpyOKe OT TeMIiepaTyphl.
7. HaGmrogenne wu3MeHeHHs BHYTpPEHHEH OHEpPruM Tella B pe3ylbTare
TEIUIoNepeaaur U paboThl BHEIIHUX CHII.
8. HccnenoBanue sBICHHUS TEIUIOOOMEHA MMPU CMEIIMBAHUHM XOJIOAHOW U
ropstaei BOJBI.
9. OmpeneneHue KOJIMYECTBA  TEIUIOTHI, [OJYYEHHOTO BOJOM  MpH
TEIUI0O0OMEHE C HArPEThIM METAJUTHUECKUM IIUITHHIPOM.
10. OnpeneneHue yAaenbHON TEIUIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mpoliiecca UCIapeHus.
12. OnpenieIeHne OTHOCUTEIBbHOM BIIAXKHOCTU BO3AYyXa.
13. OnpeneneHue yAeabHOM TEIUIOTHI IJIaBIEHUS JIbJIA.
Pa3znen 7. JinekTpuyeckne U MATHUTHbBIE SIBJICHHS.
Onektpuzauust Tena. [[Ba pona snekTpuyeckux 3apsuoB. BzaumopeinctBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsSI0B U PACCTOSHUS MEXTY TeIaMu).

ok wDdPRE
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Onekrpuueckoe mnone. Hanpsok€HHOCTH 3ieKTpudeckoro mnoss. IIpuHnumn
CYNEpIO3ULIUHU IEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crtpoenne aroma. I[IpoBOJIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
HNcToyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KUJIKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsKEHUE.
ConpoTuBieHne MPOBOJHUKA. Y IEIBHOE COMPOTUBJIECHUE BellecTBa. 3akoH Oma
s yyactka uenu. [locrnemoBaTenbHOE W MapajuiesIbHOE — COEUHEHUE
POBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DNeKTpUUeCcKue e U MOTPeOUTENIN JIEKTPpUUECKoi s3Hepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[locTosiHHbIE ~ MarHuThl.  B3auMojeicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarunurtHoe noje. MarautHoe 1moJjie 3eMJIM U ero 3HaueHue JJIs )KM3HU Ha 3emie.
OnbiT  Opcrena. MarHuTHoe Tojie  JJIEKTpUUecKoro Toka. IlpumeHenue
3JIEKTPOMArHUTOB B TEXHUKE. J[efiCTBE MarHUTHOTO T0JIs1 HA TPOBOJHUK C TOKOM.
DJNIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. lICHonb30BaHUE 3JIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3aekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPTUM.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOUYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Te.

JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJl.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DJIeKTpOCTaTUYECKAsT UHTYKITUA.

3aKOH COXpaHECHUS IICKTPUUECKUX 3apsI0B.

[IpoBOAHUKH M TUDIICKTPUKH.

MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.

HcToyHrnKHr NOCTOSHHOTO TOKA.
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JIelicTBUA 3IIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKUM TOK B KUIKOCTH.

11. I"a30BbIl pa3psa.

12. I3mMepeHune cuiibl TOKa aMIEPMETPOM.

13. I3MepeHne 3JIeKTpUIECKOro HAPSKEHUST BOJIBTMETPOM.
14. PeocTar u Mara3uH CONPOTUBIICHUMN.



15
16
17
18
19
20
21
22
23
24

25

. B3aumoaencTBrue MoCTOSSHHBIX MarHuTOB.

. MoaenupoBaHre HEBO3MOXKHOCTH Pa3AeJICHUs TTOJIOCOB MAarHUTA.

. MoaenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarauTHoe 1oJje Toka. DIEKTPOMArHuT.

. JlecTBMEe MarHUTHOTO T0JI HA MPOBOJAHUK C TOKOM.

. DJIEKTPOJABUTATEND MTOCTOSHHOTO TOKA.

. UccnenoBanue ABIECHUS 3JIEKTPOMArHUTHOW UHIYKIIHH.

. Onbitel Dapanes.

.3aBUCUMOCTh HANpaBJICHUSI HWHIYKIHOHHOTO TOKa OT YCIOBUH €ro
BO3HHUKHOBCHHUSI.

. DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomot u onvimot.

1.

o gk w

10.
11.

12.

13.

14.
15.

16

OnbITel 1O HAOMIOJEHUIO DJICKTPHU3allMM  TEJl HWHIAYKIHEH | 1pu
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJiI HAa MPOBOJHUKHA U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM MU MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHUEe CHIIbI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEpPE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUSI TPOBOJHUKA OT €ro [JIWHBI, IUIONAAX MONEPEUYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TMOCJIEN0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Js CHIBl TOKa MPU MAPAIUIETBHOM COEAUHEHHUU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BbIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, UAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIpPU  UX
00bEeIMHEHUU U Pa3/ICICHUU.

. UccnenoBanue 1ecTBUS 3JEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. I3yuyeHue AeiCTBUSA MarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U U3yd4eHue padoThl JJIEKTPOABUTATEIIS.

20. U3mepenne KIIJ[ anekTpoaBUraTeIbHOW YCTaHOBKH.

21.OnpITBl MO UCCIEAOBAHUIO SABJICHUS JJIEKTPOMATHUTHOM WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlpPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

MexaHnnueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBLHOCTh MEXaHWYECKOrO0 JBMIKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBrkeHrne. HepaBHoOMepHOe NpsiMOJIMHETHOE ABMKeHUE. CpeHsas 1 MTHOBEHHas
CKOpOCTH T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckOpeHHOE TmpsMoOJiUHEHHOE JBkeHHEe. CBOOOIHOE
nagenue. OnbiTel ["anumes.

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

[Tepsbiii 3akoH Hptorona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUHMI CyNIEpIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbKEHUS, CUIIa
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nafgeHud. J[Bmxkenue mianer BoKpyr Comnnua. IlepBasi kocmudeckasi CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecHne marepuanbHOW TOYKH. AOCONIOTHO TBEpAO0E Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cull TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIM. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKOW 3HEPruH. 3aKOH COXPAHEHUsS] MEXaHUYEeCKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmroneHrie MEXaHUYECKOTO JIBHXKEHUS! Tella OTHOCUTENIBHO Pa3HBIX TE

OTCY€Ta.
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8.
9.

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

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKOPOCTH U YCKOPEHHUS NIPSIMOJIMHENHOTO IBUKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUSI Te€ja OT MAacChl Tella U JICUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWUYECKOM PHEPTUM MIPHU JIBUKEHUM TeJa MO 1€CTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEIEKKH.

Onpenenenne cpenHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenue yCKOpEHHsI Tella TMPU PABHOYCKOPEHHOM JIBIXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJIbHOM CKOPOCTH MYTH OTHOCSTCS KaK psij HEYETHBIX UYHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM [IBIDKCHUH Teja
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. Onpenenenue pabOTBl CHIBI YOPYrOCTHU TpU  MOABEME Tpy3a C
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. I3y4yeHue 3aK0Ha COXpaHEHUsS DHEPTUM.

Pasznen 9. Mexanuyeckue Koie0aHus U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomue — koneOaHusd.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoHCTBa MEXaHMYECKMX BOJH. [IpomonbHble U
[IOIIepeYHble BOJIHBL. JlJlMHA BOJIHBI M CKOPOCTh €€  paclIpOCTPaHECHUS.
Mexannyeckue BOJIHbI B TBEPIAOM TeJIe, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u

yJIbTPa3BYK.
Jemoncmpayuu.
1. HaOmrogenue koyieOaHM Tea 1O ACUCTBHEM CHIIBI TSOKECTH M CHJIBI
YIOPYTOCTH.
2. HaGmronenue konebaHuii rpy3a Ha HUTH M Ha TIPY>KUHE.
3. HaGumronenue BoIHYXACHHBIX KOJICOAHUI U pe30HaHCA.
4. PacnpocTpaHeHue POAOJIbHBIX U TONIEPEYHBIX BOJIH (HA MOJIEIIN).
5. HaGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTMYECKHUH pE30HaHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TMepuoja KoieOaHWil MaTeMaTUYeCKOTo
MasiTHUKA.
2. OmpeneneHuie 4acTOTHl U IEpHOJIa KOeOaH MPY>KMHHOTO MAasITHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIEpHOJa KOJ€OaHUN MOABEIIEHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIME  3aBUCMMOCTh TMEpuoaa  KoyieOaHUM
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. V3MepeHue yCKOpeHHsi CBOOOHOTO MaJeHUSI.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MOJie.  DIEKTpOMarHuTHble  BOdHBL.  CBoiiCTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoiHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. WBydeHune CBOMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHEiHOE

pacnpoctpanenue ceta. 3atMeHusi Connna u Jlynsl. Otpaxkenue ceta. [liockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpaXeHue cBera. Vcnonb30BaHME TIOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B guHze. OnTuueckas cucrema (Qoroarnmapara,
MUKPOCKOINAa M Tejieckomna. [7a3 Kak onThyeckas cuctema. bIu3opykocTh u
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmektp. Onbitel HerloTona. Croxkenue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHui B MIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKaJiax.

[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpuaun peiicTBus doToamnmapata, MUKPOCKOTA B TEIECKOTIA.

10. Monens 1i1asa.

11. Paznoxkenue 6emoro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie padbomot u onvimol.

1. HMccnenoBanue 3aBUCHMOCTH yrila OTPAXKEHHS CBETOBOrO JIydya OT yIJia
NaJICHUSL.
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2. M3yueHue xapakTepuUCTUK M300paxeHUs MpPeIMETa B IUIOCKOM 3€pKaJie.
3. HccnenoBanne 3aBUCMMOCTH yTila MPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrjia
MaJICHUS Ha TPAHULIE «BO3AYX—CTEKIION.



4. TlonyueHune N300pakeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BIL.

5. Omnpenenenrie POKYCHOIO PacCTOSIHUS M ONTUYECKON CHIIbI coOMparoen
JIVH3BI.
OnpITHI IO Pa3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.
OnbITEI IO BOCTIPUATHIO I[BETa MPEAMETOB MPU WX HAOIIOJICHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u norjomieHrue cBera atomoMm. KBanThl. JInHeHyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
aapa. HykimoHHas wmopaens aroMmHoro siapa.  HM3ortombsl.  PaamoakThBHBIE
npeBpaieHus. [lepuoa nonypacnaga aTOMHBIX S€P.

SAnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3aPsAI0BOTO M MAcCCOBOTO YHCEIL.
DHeprus CBsi3M aTOMHBIX sAnep. CBsi3b Macchl W SHepruu. Peaknuu cuHTE3a U
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

SAnepHast sHepreTuka. JleMCTBUS pajMOaKTUBHBIX HW3JIYYCHUN HaA KUBbBIC
OpraHU3MBblI.

Jemoncmpayuu.

CrexTpsl U31y4YEeHHS U MOTJIOMICHUSI.

CnexTpsl pa3nHYHbIX Ta30B.

CnekTtp Bogopoa.

HaGmonenne TpekoB B kamepe Busscona.

PaGota cuérurka HOHU3UPYIOMMUX U3TYUESHH.

Perucrpanus nznydeHus: IpUPOIHBIX MUHEPAJIOB U MTPOIYKTOB.

A e o

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHHE DHEPTUU YACTUIIBI MO TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenue paanoakTMBHOTO (PoHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MIIAIONUN MOAYTH TIPEAHA3HAYCH /I CUCTEMAaTH3aIIH
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca (M3HKH, a TAKXKe JJIS MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3HKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

[Tpn m3y4eHNN TAHHOTO MOJYJIS PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUIBI
JESTETHPHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBACTCS JTOCTHIKEHUE MPEAMETHBIX U
METalpeIMETHBIX  IIAHUPYEMBIX  Pe3yslbTaToB  OOydeHUs, QopMupyerTcs
€CTECTBEHHOHAYYHAs TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICIOBAHUS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUSI, TPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aaadud, B TOM YHUCIIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.

[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTes:

HA OCHOBE TIOJIYYEHHBIX 3HAHUW pacrno3HaBaTh U HAYYHO OOBICHATH
dbu3nYecKue SIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;

OOBSICHSITh HAYYHBIE OCHOBBI Han0oJiee BaXKHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTUM, HAIPUMEDP, MPAKTUYECKOTO MCIIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NPEBPALCHUSA U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO
Ha JIOCTH>KEHUE JINYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.
B pe3ynbTaTe usydenus pu3NKy Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUS

y oOyuatomierocs 0yayT cOpMUpPOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3YJbTaThl B
YacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN

(bu3MUecKol HayKu;

- LIGHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa:kKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- FOTOBHOCTH K aKTUBHOMY YYacTHIO B 00CYKJIECHUU OOLIECTBEHHO 3HAYUMBIX U

ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUECKUM MPUMEHEHUEM JTOCTHXKEHUM

buzuky;

- OCO3HAaHUE BAXXHOCTU MOPATBHO-3THUYECKUX MPUHIHUIIOB B JEATEIbHOCTH

YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UUECKOM HayKu: €€ TapMOHHYHOTO

OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAYKHM KaK MOIIHOTO HWHCTPYMEHTA

ITIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSA TEXHOJIOTHUM, BAXKHEWUIIEH COCTaBIISIOLICH

KYJBbTYPBI;
- pa3BUTHE HAy4YHOM I0003HATEIHPHOCTH, HMHTEpPEca K HMCCIEI0BATEIbCKON
JESITEIbHOCTH;
5) d¢opmupoBaHusi  KYJbTYPbl  30pPOBbSI M  3MOLMOHAJIBLHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro o0paza »KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPAHCTIOPTE, HA JIOpOTraX, C AIEKTPUYECKUM U TEIJIOBBIM OOOpPYIOBAHHEM B
JIOMAIITHUX YCJIOBUSX;

- chOpMHpPOBAaHHOCTh HaBbIKa pedIiekcuu, TMpPU3HAHHWE CBOETO IMpaBa Ha
OImMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- aKTHBHOE YYacTHE B PEIICHHHM TMPAKTUYECKUX 3a7ad (B paMKaxX CEMbH,
o0pa3oBaTebHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYEeCKOH U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM,

- UIHTEPEC K MPaKTUUECKOMY U3YUYEHUIO TPOQECCUil, CBI3aHHBIX C (DU3UKOI;

7) 3KOJIOTHYeCKOTr0 BOCIIUTAHMS

- OpUEHTalusl Ha TMpUMEHEHHE (U3MYECKUX 3HAHUW I pelIeHUs 3ajad B
o0JlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX TTOCIEACTBUH JJIs1 OKPYKAIOLIEH CPEIbI;

- OCO3HaHME TJI00AILHOIO XapaKTepa SKOJOTMYECKUX MpoOJeM U MyTel ux
pelIeHus;

8) amanTanum K M3MEHSIOIIUMCH YCJOBHUAAM CONMAJIBLHOM W NPHPOAHOM
cpebl:

- TOTpPeOHOCTh BO B3aUMOJICHCTBUU MPU BHITIOJIHEHUU UCCIEAOBAHUNA U
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

- TOBBIIIEHWE YPOBHS CBOEM KOMIETEHTHOCTH 4Ye€pe3 MNPaKTUYECKYIO
NESTEIbHOCTD;

- TOTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUU, B TOM 4HucCiie POPMYITUPOBATH
U7, TIOHSTHUS, TUTIOTE3bI O GU3BUIECKUX OOBEKTAX U SABJICHUSX;

- 0ocO3HaHue NePUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JacTH
[1)76370 478

- IUITAHUPOBAHHE CBOETO PAa3BUTHUA B NPUOOPETEHUU HOBBIX (PUIMUECKHUX
3HAHUM;

- CTpEMJICHUE aHAJU3UPOBATh U BBIABIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;

- OILICHKa CBOMX JICMCTBHM C YYETOM BIMSHUS Ha OKPYKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIMA.

METAINPEJMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (HU3MKE HA YPOBHE OCHOBHOTO

oOmrero oopa3oBanus y o0ydaromierocst 0yayT copMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBHUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHbIE  Yy4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble JJoruueckue JelcTBUA:

e BBISIBISATh W XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKH OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B paCCMaTpUBaEMbIX (haKTax,
TAHHBIX U HAOIIOACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3yYCHUH (DU3HUECKUX
SIBIICHUI W TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3X
(bU3UYECKUX BEIUYNH;

CaMOCTOSATETILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIlICHMs, BbIOOp Hauboliee
MOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIbHO COCTaBJIEHHOMY TUIAHY OIBIT, HECIOKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3UUECKOTO
SBJICHUS,

OLICHMBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYNIHPOBATH 000OIIEHNS U BBIBOJIBI 110 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEA0OBAHMUS;

POrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIE METOJIbI, MHCTPYMEHTHI M 3alpOChl TIPH IMOUCKE U
orbope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHON Yy4ueOHOM
dbuznveckoi 3a1aun;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

CaMOCTOSATETILHO ~ BBIOMPATh ONTUMAIbHYIO (GOpPMY MPEICTABICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 MX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0J€ OOCyXkJeHusi ydueOHOro Marepuala, pe3ysbTaToB J1abOpPaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBAaTh WJCH, HALICJIICHHBIE HA PELICHUE 3aJa4yd U IMOAJACPKAHUE
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JPYTHUX YYaCTHHUKOB
nuasnora, 0OHapy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJUYHO MPEACTABIATh PE3YybTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIbITA
(3KCHEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHMMAaTh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYATbHOM paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3NyYecKon
npoOJIeMBL;

OPUHUMATh LEJIM COBMECTHOM NESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ JMOCTWKEHHUIO: pACIpENesaTh poOJIM, OOCYXAAaTh IPOLECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasl KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpABICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JApPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOMIHNX
JUTsl petieHust GU3NIEeCKuX 3HaAHU;

OPUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHOUMBUIyaIbHOE, TPUHATHE DPEIICHHUs B TPyIMINe, MPUHSATHE PpelIeHUuM
TPYIION);

CaMOCTOSTEIILHO COCTABIIATH AITOPUTM pelieHus GU3NUeCKON 3aa4u WIIn
IUTAaHA WCCJIEOBAHUS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTyallMH U IIpeiaraTh IJIaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSITETHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nueckoro WMCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENHCTB, W3MEHHBIIMXCS CHUTYallMi{, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUThb C€0sl HA MECTO APYroro 4YejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYTrOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelieHnd GU3NIECKUX 3a7ad Uiu
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



HPEJMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus: B 7 Kiacce npeIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUEeCKMe U XUMUYECKHE  SIBJICHMS,
HaOII0JIEHUEe, SKCIEPUMEHT, MOJEb, THUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KHUJKOe, Ta3000pa3HOE), MEXaHW4YeCKoe JIBI)KEHHE (paBHOMEpPHOE,
HEPABHOMEpPHOE, TNPSIMOJUHENHOE), TPAEKTOPHs, PaBHOJAEHCTBYIOLIAS
cuna,  gedopmamus  (ympyras, IIacTU4ecKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (nauddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBH)KCHUE,  HWHEPIus,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHus, Tepeaada JaBJICHUS TBEPABIMUA TeJaMH, >KUIAKOCTIMH U
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHE TeJ, MpeBpalleHUs
MEXaHUYECKOW DHEPTHH) IO ONMUCAHUI0 MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOU
OpUpPOJE, NAEHCTBUE CUJIBl TPEHUS B TMPUPOJE U TEXHUKE, BIUSIHUE
aTMOC(EpHOTO J1aBJICHUs Ha KMBOW OpraHu3M, IJIaBaHUE pbIO, phluaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHU) PUBNYECKUX SBIICHUN;
OINMKCHIBATh U3yYEHHBIE CBOMCTBA Tel M (U3UUYECKUE SIBICHHS, UCTIONB3YS
dusznueckre BeTMUMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpeM,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJA TSXKECTH, BEC
Tela, cuila TPeHWs, MAaBieHue (TBEPIOro Tena, KUIKOCTH, Tasa),
BBITAJIKMBAIOIAs CHJIa, MEXaHWYECKas padoTa, MOUIHOCTb, IUICYO CHIIBI,
MOMEHT CHWJIbI, KO3(P(GUIUEHT TMOJE3HOTO JEHCTBUS MEXaHWU3MOB,
KMHETUYEeCKasi M TMOTEHUUAJIbHAS SHEPrus), NPy ONHCAHUU MPaBUIBHO
TPaKkTOBaTh  (PU3MYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIIMYMH, HUX
0003HaueHUsT W CAWHHIBI (U3UYECKUX BEIUYHH, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMU BEIMYWHAMU,
CTpOUTH Tpah VKK N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH,
XapaKTepru30BaTh CBOWCTBA Tei, (U3MUECKUE SBICHHUS W TIPOIECCHI,
WCIIOJb3Ys MpaBuiia CIOKEHHsI cuil (BAOJb OJHOW IpsiMoi), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBeCHUsl pbluara (0J0Ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYEeCKOH



SHEPruM, MOpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBaTh €r0 MATEMATUYECKOE BBIPAXKEHUE;

OOBSICHATH (PU3UUYECKUE SBJICHUS, IPOLIECCHI U CBOMCTBA TEJ, B TOM UYHUCIIE
U B KOHTEKCTE€ CHUTYyallMd MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA WUJIM 3aKOHOMEPHOCTH;

peliatb pacu€THble 3a7adyd B |—2 J€WCTBUS, HCHONB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (U3NUYECKUE BEIUYUMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlau 3aMHUChIBATh KPATKOE YCIOBUE, MOACTABIATh (hU3NUECKUE
BEJTUYUHBI B (OPMYJIBI U TPOBOJUTH PACy€Thl, HAXOJUTh CIIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIIEHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKON BEITMUYHNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUHU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeanoyioxkeHue  (TUMOTE3y),  pa3auyarh W HHTEPIPETUPOBATH
MOJIYYEHHBIH Ppe3yJIbTaT, HAaXOJWTh OIIMOKHM B XOJI€ ONBITa, JeJaTh
BBIBO/IBI 10 €T0 PE3yJbTaTaM;

OPOBOAUTH OMBITHI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
buznueckux CBONCTB Te: dbopmynupoBaTh IPOBEPSIEMBIE
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOT0 000pYI0BaHMUS,
3aMMChIBATh X0 ONBbITA U (DOPMYITUPOBATH BHIBO/IBI,

BBINIOJIHATh MpPSMbIE HM3MEPEHHS] PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIOJIb30BAHMEM aHAJIOTOBBIX W
u(pOBBIX TPUOOPOB, 3aIlUCHIBATH ITOKAa3aHUs TPUOOPOB ¢ YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUH;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
IPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PaBHOMEPHO JABIKYILETOCAd TeJla OT BPEMEHU JBWXKEHHUS TEJd, CHJIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAAM COIPUKOCHOBEHHUS TEJI, CUIIBI
YIIPYTOCTU OT YJIMHEHUS TPYKUHBI, BHITAIKUBAIONIEH CHUIBI OT 00bEMa
NOTPYKEHHOM YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), Y4aCTBOBAThH B
IUTAHUPOBAHWM Y4eOHOTO HWCCIIEIOBaHUSA, COOUpATh YCTAaHOBKY W
BBINIOJIHSITh M3MEPEHUS, CleAysd MNPEeIOKEHHOMY IUJIaHy, (PUKCHUPOBATh
pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX BEIUYMH B BHJE



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIE H3MEpPEHUs (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teia, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeI0, KOAD(DHUIIMEHT TMOJIE3HOr0 JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUH W3MEPEHUN COOHMpaTh ADKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEITUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU O€30TIaCHOCTH TPH paboTe C JIab0paTOpHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHUYCCKHX YCTPOMHCTB:
BECBHI, TEPMOMETp, AWHAMOMETpP, COOOIIAIONINECS COCYIbl, OapoMmerp,
phIyar, MOJABMYKHBIM U HETTOABUKHBIN OJIOK, HAKJIOHHAS IIOCKOCTH;
XapaKTepU30BaTh TMPHUHIMIBI  JICHCTBUS M3YYCHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIONIB3YS 3HAHUS
O CBOMCTBaX (U3MYECKUX SBICHUN W HEOOXOAMMBbIe (pU3MUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (M3MUYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAHEHUS 37I0POBBS U COOJFOICHHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYILIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTEpHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM W TyTéM CPAaBHEHUSA PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UH(POPMAIINIO, KOTOpasi SBIAETCS MPOTHUBOPEYMBON WM MOXKET OBITH
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CIOPaBOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeobpazoBanust HHGOOPMAITNY U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3aaBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quciie MyOJWYHO JeJaTh KPAaTKHE COOOMIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU ITOM TPAMOTHO MCIOJIB30BATh



W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3EHTALUEH;

IPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEJOBAaHUI paclpeiessTh
00s3aHHOCTH B TpYMNIE B COOTBETCTBHUM C IOCTABJIECHHBIMHU 3aJadyaMH,
CIEOUTHh 3a BBIIOJHEHUEM IUIaHA JCHUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE pE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YUYAIOIIMXCA YMEHUM:

UCIIOJIH30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBIKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHble TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3JlyXa, TeMmIepaTrypa, BHYTPEHHSII OHEpPrusi, TEIUIOBOW JBUTATEllb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsi/l, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KaMWJUIAPHBIC SBJICHMS, HCIIapEeHUe,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaUTM3alus (OTBEpACBaHUE), KHUIICHHE,
TeIJIonepeaayda (TeTI0NpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3alUs T, B3aUMOJICHCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOICTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXaIollleM MHpE, B TOM uucie (U3UYECKUE SBICHUS B TPHUPOJE:
NOBEPXHOCTHOE HATSXKEHHE W KaNWUIApHBIE SBJICHUA B MPHUPOJE,
KpUcCTajulbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
ABJIICHUS B atMocdepe, dIEKTPUIECTBO >KUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emuid, Apeiid MOII0COB, PO MAarHUTHOTO TOJS JJIS SKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MIPU STOM MEPEBOJUTh MPAKTHUECKYIO 33/1auy B
yueOHYI0, BBIICNATH CYIIECTBEHHBIC CBOWMCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUIM;

OTKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCIIOJIB3YS
dusnueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIUYECTBO
TEIJIOThI, yJelIbHas TEIUIOEMKOCTh BEIECTBAa, yJAEJbHAs TEIIOTa
IJIABJICHUS, YJeJIbHAsl TeIUIoTa MapooOpa3oBaHusl, yHeJbHAs TeIioTa
CrOopaHusi TOIUIMBa, KOA()(PUUUEHT TMOJE3HOro JACHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsn,
Cuja TOKa, JJEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIE€IbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabdora W  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHMM NPABWIBHO  TPAKTOBATH
(U3MYECKUI CMBICI MCIOJb3YyEMbIX BEIUYHH, 0003HAYEHUS U EAMHUIIBI
(Gu3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIUE JAHHYIO
($U3MUECKYl0 BEIMYMHY C JPYTMMU BEIMYMHAMM, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu3oBaTh CBOMCTBAa Tes, (U3MUECKUE SBJICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (HAa KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma sl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DJHEPruM, IPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallUid MPAKTUKOOPUEHTUPOBAHHOIO XapaKTeEpa: BBISABIATH
NPUYMHHOCIEICTBEHHBIE CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JOrHYecKux
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBJICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIMIME (U3MUECKUE BEJIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOOXOMUMBbIE g €€ pelIeHHs, MPOBOJWTH pacyéThl U CPABHUBATH
MOJIyY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXKHO pPEHIUTh TNPU TOMOIIU
(¢u3nYecKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIEJOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEAIOJIOKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IOpsAJKa
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BBIBOJIBL;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBJICHUN WU
(¢u3nyecKux CBONCTB Tell (KalWUIIpHBIE SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOrIomarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
oA €€ TOBEPXHOCTH, JJIEKTPU3AaLUsA TEJI M B3aHUMOJCHUCTBUE
JNEKTPUYECKUX 3apsA0B, B3aWMOJECHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX I[IOJIEW NOCTOSHHBIX MAarHUTOB, JCUCTBUS
MAarHATHOI'O MOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuUTa,



CBOICTBa D3JEKTPOJBHUrareisl MOCTOSIHHOTO TOKa): (OpMYIHpPOBATh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONMMCHIBATH XOJI OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIIOJIHATE  MNpPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQKHOCTM BO3/yXa, CHJIbl TOKa, HAIPSKEHUSI C HCIOJIb30BAHUEM
aHAJOrOBBIX MPUOOPOB M NATYMKOB (PU3MUECKUX BEIMYMH, CPABHUBATH
pe3yabTaThl U3BMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
Ipyrod ¢  MCHOJB30BAHMEM MpPSIMBIX  HM3MEpEHUuN  (3aBUCUMOCTD
CONPOTUBIICHUSI MPOBOJAHUKA OT €ro JJWHBI, IUIOMAAM IONEPEYHOrO
CEYEHUS U YIEIBHOIO CONPOTHUBIIEHUS BEUIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIETO 4Ye€pe3 NPOBOJHMK, OT HANpSOKEHWs Ha IMPOBOJHUKE,
VICCIIEIOBAHME  IIOCJIEOBATEIBHOIO M NApaJUIEIbHOIO  COCIMHEHUMU
NPOBOJAHUKOB): TUIAHUPOBATh HCCJEJIOBaHHE, COOMpPATh YCTAaHOBKY H
BBIMIOJHATh M3MEPEHUs, CIenys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM MCCIIEI0BAHUS;

NPOBOAUTh KOCBEHHBbIE H3MepeHus: (U3MYECKUX BeNUYMH (ylenabHas
TEINIOEMKOCTh ~ BEIIECTBA, CONPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUUECKOTO TOKA): IUIAHMPOBATh H3MEPEHHUs, COOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys NPEIIOKECHHONM WHCTPYKLUU, U
BBIYHCJIATh 3HAYEHUE BEIINYUHBI;

co0JII0/1aTh MTpaBWJIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1ab0paTOpPHBIM
000py1I0BaHUEM;

XapakTepu3oBaTb MPUHLMIBI JEUCTBUS HU3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB € ONOPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CHUCTEMa OTOIUIEHUS JIOMOB, TUIPOMETp, MapoBas TypOWHa, aMmIepMeTp,
BOJIBTMETP, CUETUMK DIEKTPUYECKOM DHEPIUH, IIIEKTPOOCBETUTEIBHBIE
npuOOpHkl, HarpeBaTeNbHbBIE IIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEb TIOCTOSTHHOI'O TOKA),
UCTOJb3Yysl 3HaHUS O CBOMCTBaX (U3NYECKUX SIBJICHUM M HEOOXOIAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IIPOCTBIE TEXHUYECKHE YCTPOMCTBA WM HW3MEPUTEIIBHBIC
npubopel O CXeMaM M CXEMaTHYHBIM PHUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, THTPOMETP, ABUTrATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHUX
LEIEH C MOCIEAOBATEIBHBIM U MapAJUICIBbHBIM COCIUHEHUEM JJIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUYEHMSI JIEMEHTOB MIEKTPUUECKHUX LETEH;



OpPUBOAUTH  MpUMEpPhl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOIB30BaHUS (DU3MUECKUX 3HAHWH B TMOBCEIHEBHOU
KU3HU A7 oOecriedeHns 0e30MacHOCTH MpU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 30POBbS U COOIOACHUSA
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIIECTBIATh TOWUCK WHPOpMamuu (UINIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBUICTATH  MHPOpPMAIUIO, KOTOpas
SIBIISIETCS] IPOTHBOPEYMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 33aJlaHUN HAYYHO-TIOMYJISPHYIO
nuTepatypy  (pu3mdUeckoro - coaepikaHWs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetn VIHTepHET, BIaaeTh MpUEMaMi KOHCIIEKTUPOBAHHS TEKCTa,
npeobpazoBaHus HHPOPMAIIHN U3 OJJHOW 3HAKOBOW CHUCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIICHWUS,
0000mass wHpOpMaIMIO U3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
CONEpKaHusi, B TOM 4YHCIE MYyOJUYHO TIPEJCTABIATH PE3yIbTaThl
MPOCKTHOW WIJIM WCCIIEIOBATEILCKON NEATEeIHHOCTH, MPU 3TOM T'PAMOTHO
UCTIOh30BaTh HM3yUYCHHBIM MMOHATHHHBIA anmapaT Kypca (U3HKH,
COIMPOBOK/IaTh BBHICTYIIEHHUE MPE3CHTALIUEH;

pU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOLIECCOB paclpeeNiaTh OO0S3aHHOCTH B TPYyMNE B COOTBETCTBUH C
MIOCTABIICHHBIMU 3aJlayaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OIIEHWBATh COOCTBEHHBINM BKJIAJ B
JESITEBHOCTD TPYIIIIbI, BRICTPAUBAaTh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIy oOyuenusi B 9 Kiaacce mpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIKECHHS, Jedopmarius
(ympyrasi, TacTU4ecKas), TpPEHHE, LIEHTPOCTPEMUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCONIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
[IKajia 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIU30PYKOCTh U JAAIBHO30PKOCTD,
CHEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHus,
U30TOIBI, SIAEpPHAs YHEPTETHKA;

paznuyath sBiI€HUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JABUXKEHUE, CBOOOHOE
MaJIcHUe TeJl, PABHOMEPHOE JIBMKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOIeOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue 0eIoro cBeTa B
CHeKTp ® CIOXEHHE CIEKTPaIbHBIX I[BETOB, MAWCIEPCHS CBETa,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JHMHEHUYATOTO CIEKTpa
U3JTy4YCHHS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOe SBICHHE;

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (PU3MYECKHX  sBICHUN B
OKpyXXaromeM Mupe (B TOM 4ucie (QU3NYECKHe SIBICHUS B TPUPOJE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHUE TuIaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBW)KCHUE IKUBBIX OPraHW3MOB, BOCIPHITHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHEe BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHUPOJE, OMOIOTHMYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3IIyYeHWH, EeCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHYECKHE JIy4YH, PAAHMOAKTUBHOEC H3IIYUCHHE
NPUPOJHBIX MHHEPAJIOB, JCHCTBHE pPaTUOAKTHBHBIX W3IyYeHUH Ha
OpPraHMW3M YeNIOBEKa), MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a/1ady B
yueOHYI0, BBIIENATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HMUECKUX
SIBJICHUI;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBICHUS, UCTIONb3YS
¢usznueckre BEeTUYUHBI (CpEQHsIE W MTHOBEHHash CKOPOCTh Teja TIpHu
HEPAaBHOMEPHOM [IBIJKEHUM, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CHUJIA TSHKECTH, YCKOPEHHE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIYJIbC TeNa, WMITYJIbC CHUJIBI,
MexaHu4deckass pa0oTa W MOIIHOCTh, TMOTEHLHMAJbHAS HHEPrus Tea,
MOJIHATOTO HAJ[ TMOBEPXHOCTHIO 3€MJIM, TOTECHIIMANbHAS DHEPIHsl CHKATOU
NPYXUHBI, KAHETUYECKAss OHHEPrus, TOJMHAS MEXaHWYEeCKas JHEPrufi,
HeproJ U 4acToTa KoneOaHuil, JIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPETOMIICHUS CPEAbl), IPU ONMUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W EAWHHIBI (U3MUYECKUX BEIWYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMYUHY C IPYTUMH BEIMYUHAMH,
CTPOUTH rpapMKH U3yYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;
XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCTIOJB3YsI 3aKOH COXpPaHEHMsS JHEPruu, 3aKOH BCEMUPHOIO TSATOTEHUS,
OPUHIUI CYNEPHO3ULIMHU CUJ, TPUHIMI OTHOCHUTENIbHOCTH [ anuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUs HMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YHCEN



IpU SIIEPHBIX PEAKUHUAX, MPU ITOM JABATh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YUCIE U B
KOHTEKCTE CHUTyallud NPAaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (onmuparolmudecs Ha cucreMy u3  2—-3
YpPaBHEHMI ), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PU3UYECKUE
BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBMS 3aJadyd 3alMChIBaTh KpPaTKOE
yCIIOBUE, BBISABIATH HEJAOCTAIOIINE WM M30BITOYHBIE JaHHbIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl PEIIEHUs, TPOBOJIUTh PACUEThI U
OLICHMBATh PEAIUCTUYHOCTh TMOJIYYEHHOTO 3HAaueHus (U3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOUIU
(¢u3MUeCKUX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIAThH
npoBepsieMOe TPENINOJNIOKEHUE, OLEHUBATh MPABUIBHOCTh MOPSJIKA
NPOBEJICHUS  MCCIIEIOBAaHUsS, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIOICHHUM U ONIBITOB;

OPOBOAUTH OMBITBI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsS] PHEPTUH, 3aBHUCHUMOCTh IepuoAa KoJieOaHWN MPY>KUHHOTO
MasATHUKAa OT MAacChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIBIX KOJICOAHMM, IPSIMOJIIMHEHHOE PAaCpOCTpaHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTpP, U3YUYECHUE CBOWCTB M300paKCHHsS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKEHHs MpeAMeTa B coOuparomiei
JUH3E, HAOIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB HU3ITYyUCHUS):
CaMOCTOATETLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0OpylOBaHMUs, ONHCHIBAaTH XOJ  ONbITA W  €ro  pe3yJbTaThl,
(opMyIupPOBaTH BBIBOIBL;

IPOBOJIUTH NMPU HEOOXOJUMOCTH CEPUI0 MPSAMBIX U3MEPEHUM, ONpeaesnsis
cpeqHee 3HAaYeHHE H3MepseMoil BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a W3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

IPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAHUEM NPSIMBIX W3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHHU
OpU PABHOYCKOPEHHOM JBMXKEHUM O€3 HadaJbHONW CKOpPOCTH, IEpUoJa
KOJIEOaHW MaTeMaTHYeCKOro MasTHHUKA OT JUIMHbI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpeJoMIIEHHs OT yIja



MajieHus1): IUIAHUPOBAaTh HCCIACAOBAHHWE, CaMOCTOATEILHO COOMpATh
YCTaHOBKY, (DUKCHPOBATh PE3ylbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3nYecKUX BEIMYUH B BHUAEC TaOMUIl U rpadUKOB, JEIaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BaHUs;

IPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3MYECKUX BEIUYUH (CpeaHss
CKOPOCTh ¥ YyCKOpEHHE Tejla TMpPU PaBHOYCKOPEHHOM JIBI)KCHUH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPDHUIHUEHT
TPEHHSI CKOJIBKCHHsI, MEXaHWuYeckas padoTa W MOIIHOCTh, YacTOTa H
nepuoy; KoysieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAIONICH JIMH3BL, PAAUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPECHUS, COOMpATh IKCICPUMEHTAIBHYIO YCTAaHOBKY M
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIMH, BBIYUCISATH
3HAYCHWE BEJIMYUHBI M aHATM3UPOBATH MOJYUYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKU 0€30MMacHOCTH MPHU paboTe ¢ 1abopaTOPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJIEIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HCTOYHHK
CBETa, JIy4, TOHKas JMH3a, IUJIAaHETapHas MOJeJb aTroMa, HYKJIOHHAas
MOJIeJTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLUINBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHcaHus (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBOIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HCMONB3Yys 3HAHUA O
CBOMCTBaX (PUBMYECKUX SBICHHH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHYHbIE PUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
OpU PEHICHUH YYeOHO-TIPAKTUYECKUX 3a/]ad, ONTUYECKHE CXEMBI IS
MOCTPOCHHS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBbS W COOJIOICHHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIICCTBIISITh TOUCK HHpOpManuu (U3HYECKOTO COJACpKAHHUS B
WNuTepHeTe, caMOCTOSITENNBHO (hOPMYTUPYS MOUCKOBBIN 3alpoc, HaXOIUTh



MyTH OINpPEAENICHHUs TOCTOBEPHOCTH MOJYYEHHON MH(POPMALMU HA OCHOBE
MMEIOIKXCS 3HAHUH U TOTIOJTHUTENbHBIX UCTOYHUKOB;

MCII0JIB30BaTh MPHU BHINOJHEHUH YyYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
AUTEpaTypy (PU3NYECKOTO COAEp)KaHUs, CHPaBOYHbIE MaTepHallbl,
pecypcel cetu MHTepHeT, BiageTs NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHUCTEMBI B JAPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uH(bOpPMAIMK U3 HECKOJBKUX HCTOYHMKOB (PU3NYECKOTO COJIEp)KaHUs,
nyOJIMYHO MPEACTaBIATh PE3yIbTaThl MPOSKTHOMN MIIM UCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU O3TOM TPaMOTHO  HCIOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT W3y4aemoro paszzena (U3MKd U COMNPOBOXKIATH
BBICTYIIJIEHUE TMpEe3eHTalMe ¢ y4€TOM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoiuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aejioB U TeM (ungposbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 0} - 2
H3HKa - HayKa O npHpoae https://m.edso00.ru/7f416194
1.2 dusznueckre BEINIYNHEI 2 1 bubmmorexa [OK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHHE BetliecTsa https://m.edso00.ru/7f416194
99 JBmkeHne W B3aMMOJCHCTBHE  YaCTHII 5 1 bubmuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIISCTBA 2 Eubmorexa HOK
https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHITICCROC ABIDKCRAC https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.2 4 4 1
HEPIIT, Macca, TIOTHOCTE https://m.edso0.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

bubmuoreka [JOK

. .B 14 2
33 (una. Buget o https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 [asnenue. Ilepemaua paBieHus TBEPABIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [IOK
4.2
Jlaprierue KuAKOCTH > https://m.edso00.ru/7f416194
bubmmoreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBrE )KUAKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [IOK
5.1 Pa6 3 1
aboTa 1 MOIHOCTH https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



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

8 KIIACC

KoamuecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TensioBble sIBJIEHUS
bubmmoreka [{OK
1.1 i 7
CTpoenue u CROHCTBA BemecTBa https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
1.2 T 21 1 5
CTIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DiekTpuyecKkue 1 MATHUTHbBIE SIBJICHUSA
21 DIIEKTpUYECKHE 3apsAlibl. 3apsHKEHHBIE Tena 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 ITocTosTHHBIN SNIEKTPUUYECKUN TOK 20 2 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MaruuTHbIE SIBICHUS 6 1 15 bubnmorexa [TOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 9 4
JICKTPOMATHITHA HHAYKIIA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5



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

9 KIIACC

KoanyecTBo 4acos DJIeKTPOHHBbIE
HaumeHnoBanue pa3aejoB U TeM nudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznea 1. Mexanu4yeckue iBJICHUSA
11 MexaHn4eckoe JBUKEHHE M CIIOCOOBI €ro 10 1 bubmmoreka [{OK
' OTACAHUS https://m.edsoo.ru/7f41a4a6
1.2 Bsaumoneticteue ten 20 1 3 bubnmorexa LOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 bubnmorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 40
Pa3nena 2. Mexann4uecKue K0JIe0aHUA U BOJHEI
2.1 Mexannueckue KojieOaHus 7 3 bubmmorexa [OK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me ecKue .3 8 1 3
XAHHHCCKHE BOIHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15

Pa3nen 3. DileKTPOMarHuTHOE 10Jie U 3JIEKTPOMATHUTHBIE BOJIHBI

31 DNeKTpOMarHuTHOE noJie u 6 5 bubnnoreka [JOK
3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nen 4. CBeroBble sIBJICHUS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 Bu6mmorexa LIOK

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



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

bubmuoreka [JOK
4.2
JIuH3bI ¥ on'TUYECKUE IPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4, P 2
3 a3JI0KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE sIBJICHUS
bubmmoreka [{OK
1 " 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bubmmoreka [{OK
52 (Tpoetiie aToMHOrO A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. A 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. IloBTopuTe 1bH0-00001IAK0 M MOAYIb
6.1 [ToBTOpenne u 0000mIEHNE COaEpKaHUS 9 9 bubmuorexa [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27



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

IHOYPOYHOE IIVTAHUPOBAHHUE

7 KJIACC

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®usuka — Hayka O TpUPOJE.
SABnenus  npupoasl.  Dusmyeckue
SIBJICHUS

MexaHn4decKkue, TEIJIOBEIE,
AJIEKTPUYECKUE, MarHUTHBIC,
CBETOBBIE, 3BYKOBBIEC SBJICHUS

dusnyeckue BCIIMYNHBI n nux
W3MEpeHHE

Ypok-uccienoBanue "U3mepenue
TEeMIIEPaTypbl npu MIOMOIIIH
KUJKOCTHOTO TEPMOMETpa U JlaT4HKa
TemnepaTrypsl"”

Kak ¢wusuka m apyrue ecTecTBEHHBIE
HayK{ H3y4aroT MIPUPOY.
EctecTBeHHOHAYYHBIN METO/
no3Hanusa. Onucanue  (PU3NYECKUX
SIBJIEHUH C IIOMOIIBIO MOZEIEH

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccienoBaHue "I[IpoBepka
TUIIOTE3bI: JAIBHOCTD MOJETA IapHKa,
MYIIEHHOTO  TOPU30HTAJIbHO, TEM
Oosble, yeM 0oJIble BhICOTA IMycKa'"

Crpoenne BEILIECTBA. OmnbITHI,

bu6mmoreka [JOK



https://m.edsoo.ru/ff09f72a

AOKa3bIBAOIHE JTUCKPETHOC CTPOCHUC

https://m.edsoo.ru/ff09fe0a

BEIIIECTBA
8 JIBY>KeHHE YacTHII BEIeCTBa bubmorexa [TOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenopanne  «OmbITHI 10
9 HaOJIOIEHUIO TETUIOBOTO PACIIUpPEHUS
razoB»
10 ArperaTHble COCTOSHHSI BEIIIECTBA
B3anMocBsa3p  Mexay — cBOWCTBaMU
BEIIECTB B  Pa3HbIX arperaTHbIX
11 COCTOSIHHSIX u X bubnuorexa [JOK
ATOMHOMOJIEKYJISIDHBIM ~ CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
OC0OEHHOCTH arperaTHbIX COCTOSTHHI
BO/IBI
Mexanuueckoe JIIBIDKECHHUE.
12 PaBHomMepHOE W HEpaBHOMEpPHOE bubmorexa IOK
https://m.edsoo.ru/ff0a05c6
JIBIKCHUE
bu6mmoreka [JOK
13 CxopocTh. EAHHHLE! CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer mytu u BpeMeHU ABMKEHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
Wuepnus. 3akoH HWHEPIIUH.
15 BSaPII)MO,HeﬁCTBHe TEJl Kak HpI/II)‘{I/IHa Bubmorexa OK
https://m.edsoo.ru/ff0a0c10
HM3MEHEHHUS CKOPOCTH JIBIDKCHHS Tl
16 [InotHOCTh BemiecTBa. Pacuer mMacchl bubmuoreka [JOK
1 00beMa Tella 1o €ro TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «OrmnpenencHue

IIJIOTHOCTH TBépL[OFO TCIIa»



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

Pemrennie 3agau mo teme "IlmoTHOCTH

bubmuoreka [JOK

18 BelecTBa" https://m.edsoo.ru/ff0al23c
Cuna KaK XapaKTepUCTHUKa
19 B3aUMOJICHCTBUSA TeJ. Cuia
ynpyroctu. 3akoH ['yka
JlaboparopHass pabora «M3ydcHme
20 3aBUCHMOCTH pacTsDKeHUS
(nedbopmanun) MIPY>KUHbI oT
MIPUIIOKEHHON CUIIBD»
21 SIBnenne Tarorenus. Cuia TSHKECTH
CBsA3p MEXIy CHIOM TSKECTH U
22 Maccoit Tema. Bec Tema. Pemenue bubamorexa [JOK
https://m.edsoo.ru/ff0al778
3agayd o reMme "Cuna tsoxectn”
23 Cuna TsOKEeCTH Ha JIPYrux IUIaHEeTax. bubnuoreka [IOK
DU3NYECKUE XaAPAKTEPUCTUKH TJITAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmepertne cit. JitHaMoMeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0a1778
CrnosxeHue NByX CWJI, HalpaBICHHbBIX
26 o OJIHOM MIPSMOiA. Eubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHopelicTBYIOIIAs CHIT
97 Pemenue 3aau o TeMe
"PaBHogeiicTByrOImas cui”
08 TpeHne CKOJbXKEHUS U TPEHUE MOKOSL. bubnuoreka [IOK
Tpenue B pupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHass pabora «l3yuenue bubnuoreka [IOK

3aBUCHUMOCTH CHJIbI TPCHUMA

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

CKOJIB)KEHUSI OT CWJIbl JABIICHUS U
Xapakrepa COIIPUKACAIOIIUXCS
IMOBEPXHOCTEIN

Pemienne 3amauy  Ha omnpeneneHue

30 PaBHOAEHCTBYIOIIEH CHJIIbI
Pemenne 3amau mo TemaMm: «Bec

31 tenay, «I'padudeckoe wu3z00pakeHue bubnuorexa [JOK
cuny, «Cunbl», «PaBHOIEHCTBYyIOMIAS https://m.edsoo.ru/ff0alde0
CHI»

KoutponsHast pabGota mno Temam:
«Mexannyeckoe IBHXKeHHE», «Macca,

32 TTIOTHOCTBY, «Bec Teay,
«['papuueckoe u3z00paXkeHHEe CHII»,
«Cunbi»

33 JaBnenue. CrnocoObl yYMEHBIICHUS W bubmuorexa [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JaBnenue rasa. 3aBUCHMOCTD

34 JTABJIICHUS rasa oT o0BéMa bubmiorexa LOK

’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
[Tepenaua aBJICHUsS  TBEPIBIMHU
35 TGJI];;I\?I/I }KI/II[KECT}IMI/I u FaSaMI/I.p 3I[aK0H bubmmorexa [OK
’ https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBieHHne B JKHJIKOCTH M Trase, bubmuoreka [JOK
BBI3BAHHOE JEUCTBUEM CHJIBI TSHKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau no teme «/laBneHue B bubmuoreka [JOK
JKUJIKOCTH U Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826

38 CooOmaromuecs cocyabl Bu6mmorexa LIOK

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK

39| Thapapaiseciii npece hitps://m.edsoo.ru/ff0a3136
40 MaHoMeTpsl. [TopuaeBoi
XKUJIKOCTHBIM HACOC
Atmocdepa 3emin. [TpyuauHbl
CYIIIECTBOBAHHUS BO3TyIITHOM Bu6morexa [IOK
41 06oi0ukn  3emMau.  3aBUCUMOCTh
https://m.edsoo.ru/ff0a2b5a
aTMOC(EepHOTO JIaBJICHUS OT BBICOTHI
HaJ[ YpPOBHEM MOPS
bu6moreka [IOK
42 Bec Bo3myxa. ATMocdepHoe naBiieHHe httos://m.edsoo.ru/ff0azbsa
43 N3mepenune atMocdepHOTO TaBICHUS. bubmuorexa [JOK
OnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTD aTMocGepHOTo
44 JABJICHUS OT BBICOTHI HaJ YPOBHEM bubmorexa LOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomerp-anepon. AtMmocdepHoe bubnuoreka [IOK
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3a1a4 o TEME
"AtmocdepHoe naBieHue"
JleiicTBHe JKMAKOCTM U Ta3a Ha
47 MOTPYKEHHOE B HUX TeJO. bubmmorexa [IOK
https://m.edsoo.ru/ff0a3276
ApxumesnioBa cuia
JlaboparopHas pabota «OrmnpeneneHue
48 BBITAJIKUBAIOIIEH CHJIBI, bu6mmoreka [JOK
JEHCTBYIOLIEN Ha TEJO, NOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTb)»
49 JlaGopaTtopHass paboTra 1O  Teme bubnuoreka [IOK



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

«HccnenoBanue 3aBUCHUMOCTH  Beca
Tela B BOJIE OT 00BbEMa MOTPYKEHHOM
B JKUJKOCTb YacTH TEJIa»

https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHas pabora
"KonctpyupoBanue apeomerpa WIH
KOHCTPYUpPOBaHUE JIOJIKH 51
omnpeneneHue e€ rpy30mnoabEMHOCTH"

52

Pemenne 3aga4d mo temam: «IInaBanme
CYJOB. BosnyxomnnaBanuey,
«/laBmeHue TBepIBIX TeN, KUAKOCTEH
H Ta30B»

bu6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuveckast pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MoimnocTts. EauHuner MOIITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccienoBanue "Pacuér
MOII[HOCTH, pasBUBaeMoOu npu
noanéMe o Jjectauie"”

56

[Ipoctbie MEXaHU3MBEI. Ppruar.
PaBHOBecue cui Ha peruare

57

KontponpHast pabora 1o  Teme
«/laBneHue TBEpABIX TeN, KUAKOCTEU
u ra3oB» / Bcepoccuiickas
MpoBepoyHas paboTa

58

PesepBHrblit ypok. Paborta ¢ Tekctamu
no teme «J/laBieHue TBEPABIX TelI,
KHUJIKOCTEH U ra3oB» / Beepoccuiickas

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

poBepoYHas pabora

Polyaru B TexHuke, ObITY U MPUPOJIE.

59 JlabopaTopHas pabora 05 bubnuorexa [JOK
«HMccnenoBanue ycllOBUM paBHOBECHS https://m.edsoo.ru/ff0a478e
peraara»

60 Pemienue 3amauy mo teme «YCIOBUS bubmmoreka [IOK
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddumnuent mnonesnoro penctTBus

61 Mexanusma. JlaGopatopnas pabota 05
«3mepenue KITAQ HAaKJIOHHOM
IIJIOCKOCTH»

62 Pemenne 3amau mo Tteme "PabGora, bu6moreka [IOK
MoiHocTh, KIT/[" https://m.edsoo.ru/ff0a4c48
MexaHnnueckas SHEPrus.

63 Kunernueckass u  moTeHUHUaIbHAast Bubmmorexa [IOK

https://m.edsoo.ru/ff0a4252
SHEeprus
3aKOH COXpaHEHHUS MEXaHUYECKOM bubnuoreka [IOK

64
SHEpPruu https://m.edsoo.ru/ff0a4360
YpOK-3KCIIepUMEHT 1o TeMe
"DKCEepUMEHTAIBHOE  ONpECIICHUE

65 W3MEHEHUS KHUHETUYECKOU u 1
MOTEHIIMATEHOM SHEPIHH npu
CKaThIBaHUHM TeJa IO HAKIOHHOU
IJI0CKOCTH"

66 KontponsHast pabora 1o  Teme
«PaboTa 1 MOIIHOCTh. DHEPTHs»

67 PezepBHblit ypok. PaboTa ¢ Tekctamu bubnuoreka [IOK

o TeMe "MexaHnueckoe IBuxeHue"

https://m.edsoo.ru/ff0a4ee6



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

PesepBHebIii ypok. Pabora ¢ Texkctamu

68 nmo Tteme "Pabora. MOIIHOCTE. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB TIIO 68 12

[TPOTPAMME




8 KIIACC

KoauuecTBO yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTHueckue bp
n/n Bcero H3yUYeHusl o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
OcHOBHBIE TIOJIOKEHHSI MOJIEKYJISAPHO-
1 KHHETHYECKON TEOPUH M MX OIBITHBIC 1 bubmmorexa [TOK
p https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
3 Monenu  TBEPAOro, IKHUIKOTO H 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUH BeIllecTBa https://m.edsoo.ru/ff0a540e
OObsicHeHHe  CBOWCTB  TBEPIOTO,
4 YKUJIKOTO U Ta3000pa3HOTO COCTOSTHUMN 1
BEIIECTBA Ha OCHOBE IIOJOKCHUM
MOJIEKYJIIPHO-KHHETHYECKON TEOPUHU
bu6mmoreka [IOK
5 Kpucramnmueckue 1 aMop@HEIe Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue W KalWUIAPHOCTb. 1 bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CKaTHE 1 bubmmorera [JOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIiepaTypsbl co
8 CKOPOCTBIO  TEIUIOBOTO  JIBHDKCHHS 1
YaCTHII
9 Buyrpennsas  sHeprus.  CriocoObl 1 bubnuoreka [IOK
U3MEHEHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
bubanoreka [IOK
10 Buas! Tennonepenaun 1 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus  "lIpakruueckoe
HCMOJIb30BAHUE TEIUJIOBBIX CBOWMCTB

bubmuoreka [JOK

1 BEIIECTB M MaTEpUAIOB B ILEJLIX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonnuecTtBo  TemiaoThl.  YjaenbHas bubmmoreka [{OK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHue  TemjgoBoro  OanaHca. bubnnorexa [JOK
TemooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopHas pabota

14 "UccnenoBanue SIBJICHUSI bubmuorexa [JOK
TEIUIOOOMEHa  MpU  CMEUIMBAaHUU https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U TOpsTYeil BOABI"
Pacuer KOJIMYESCTBA TEIUIOTHI,

15 HEOOXOIUMOTO ISl HAarpeBaHUs Tela
Y BBIJIESIEMOTO UM IIPU OXJIAXKICHUU

16 JlabopaTtopnast pabota "OnpenencHue bubnuoreka [JOK
YIEIbHOW TETUIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIMBA. Y AelibHAsA TEIJIOTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBnenue u OTBEp/ICBaHUE

18 KpPUCTAJUIMYECKUX  Tel.  YJelbHas bubmnorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABJICHUS

19 JlaboparopHas pabota "OmnpeneneHue bubnnoreka [JOK
yIeJIbHOU TEIJIOTHI IUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHne | KOHJEHCAIUS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. VnenpHast TeIIoTa bubmuoreka [JOK

Hap006paBOBaHI/I$I n  KOHIACHCAIWH.

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

3aBUCUMOCTb TEMIIEPATYpPbl KHUIIEHUS
OT aTMOC(EPHOTO JTaBIICHHUS

22

Bnaxxnocts Bo3myxa. JlabGoparopnas
pabota "Onpenenenue
OTHOCHUTEJILHOM BJIaKHOCTH BO3ayXxa"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemienne 3amau  Ha omnpeneneHue
BJI&KHOCTH BO3/lyXa

24

[TpuHIHATIBL paboThI TEIIOBBIX
JIBUTATEIIEH. [TapoBas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHMS

25

KIT TEIIOBOTO JIBUTATEIIS.
TermoBble  ABUTATENM W 3allUTa
OKpYKarollel cpeibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHUS M MpPEBpAIICHUS
SHEPrUM B TEIUIOBBIX MPOIIECCaX

27

[ToaroroBka K KOHTpPOJBHOUM paboTe
nmo Teme "TemnoBble — sABJICHHA.
N3MeHeHne arperatHbiX COCTOSTHUM
BemecTra"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KontponpHass pabota mo  TeMme
"TemnoBele  sABJIeHUsI. V3MeHeHUE
arperaTHbIX COCTOSIHMI BelecTa'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onextpuzanuss  Tten. JlBa  poda
ANEKTPUYECKHUX 3aPsSI0B

30

Ypok-ucciaenosanue "OnexTpusanus
TEN MHIYKIHEH " pu
CONIPUKOCHOBEHUN"

31

BzaumoaerictBue 3apAKCHHBIX  TCII.

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

3axoH Kynona

https://m.edsoo.ru/ff0a87e4

DNEeKTpUYECKOe ToJie.
32 HanpsixeHHoCTB EKTPUIECKOTO bubnuorexa [JOK
nonsa.  IlpuHmun  cynepnosuuuu https://m.edsoo.ru/ff0a8ala
BIEKTPUYECKUX TOJIEN
Hocutenu »snekTpuyeckux 3apsioB.
33 OnemenTapubiii  3apsa.  CtpoeHue
aToma
34 [IpoBOIHUKN U AMDIEKTPUKH. 3aKOH bubnuorexa [JOK
COXpaHEHUs NEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemienne 3amau  Ha NpUMEHEHHUE bubmuorexa [JOK
CBOMCTB 3JIEKTPUUECKHUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
ONEeKTpUYECKUA TOK, YCIOBHS €ro
36 CYIIIECTBOBAHUSI. Hcrounuku bubmorexa IOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKa
37 JleficTBUSI STIEKTPUIECKOTO TOKA bubmorexa IOK
https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBanue "JleiicTBHUE
38 ANEKTPUYECKOTO TOJIsl Ha MPOBOHUKHU 1
U TUDTIEKTPUKH"
39 DONEeKTpUYECKUd TOK B MeETaJuIaXx, bubnunoreka [JOK
JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKkas 1enb U e€ COCTaBHbIC
4acTu
Cuna toka. JlabGoparopHast paboTa
41 "N3mepeHue U peryaupoBaHUE CHIIBI 0.5 Bubmmorexa LIOK
" https://m.edsoo.ru/ff0a8bd6
TOKa
42 DneKTpuYecKoe HaIpsUKEHUE. 0.5 bubnuoreka [IOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
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BonsTmerp. JlaGopatopHast pabota
"Usmepenue u peryivpoBaHue

https://m.edsoo.ru/ff0a9el14

HanpspkeHus"
43 ConpoTuBieHne MMPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHast pabota "3aBUCHMOCTh
44 3IEKTPUYECKOTO CONIPOTHUBJICHUS bubnuorexa [JOK
IIPOBOJIHMKA OT €ro JUIMHBI, ILIOIIAN https://m.edsoo.ru/ff0aa738
MONEPEYHOro CeYeHUs U MaTepuana”
3aBUCUMOCTh  CHJIBI ~ TOKa  OT
45 HarnpsbkeHus. 3akoH Oma Juis ydacTka bubamorexa [IOK
https://m.edsoo.ru/ff0aad4a
1enu
JlabopaTopHas pabota
"UccneqoBaHue 3aBUCUMOCTH CHJIBI
46 TOKa, MIYIIETO dYepe3 PE3UCTop, OT bubmorexa IOK
https://m.edsoo.ru/ff0aa04e
COTPOTHUBIICHUS pesucTopa u
HanpspKeHus Ha pe3uctope”
47 [locnenoBarensHOe W MapajlielbHOE
COEJIMHEHUS MPOBOIHUKOB
JlaGopatopnast pabota "IIpomepka
48 MpaBuiia CJIOXKEHUS HANPSIKEHUN Mpu bubnunoreka [JOK
MOCJIE0BATEILHOM COEAMHEHUH JABYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaGopatopnass pabota "IIpomepka
49 npaBujia s CHJIbI  TOKa IpHU bu6mmoreka [JOK
MapayIeIbHOM COCJIMHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopos"
bu6mmoreka [JOK
50 Pemenne 3amad  Ha nOpuUMEHEHUE

https://m.edsoo.ru/ff0aaf8a



https://m.edsoo.ru/ff0a9e14
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https://m.edsoo.ru/ff0aa738
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3akoHa Oma  ang  pasiauyHoOro
COEJIMHEHUS IIPOBOHUKOB

PaboTa ¥ MOIIHOCTH 3JEKTPUYECKOTO

bub6mmorexa [{OK

51
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
Jlaboparopras pabora "OmnpeneneHue
52 36011‘)1)1 I/IIj\/IOHHI;)OCTI/I BJIGKTpI/I‘IeCKOI‘O bubnmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTpUYECKUe ey U MOTpeOuTe N
53 DIEKTPUUECKOM DHEPrMHM B  OBIT bubnmorexa LOK
P p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
54 ITocTossHHBIE MAar"uTEl, 150:¢
B3aMOJEHCTBHE
55 Ypok-uccienoBanue "U3yuenne bubmuorexa [JOK
MOJIeH TOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOe 1oJie. MarHutHoe moJe
56 3eMiIM U €ro 3HA4YEHWE IS JKU3HU Ha bubmorexa LOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTpPOJBHOM paboTe
no TteMe "DIEKTpUYECKHE 3apsibl.
57 3apsiKeHHbIE Tena 5 150.4 bubmnorexa [TOK
P . = https://m.edsoo.ru/ff0abd2c
B3aUMOICHCTBHUSL. IMocrostHHbBIH
3JIEKTPUYECKUN TOK"
KontponpHas pabota mo  Teme
"DneKTpuuecKre 3apsbl.
58 3apsKeHHbIE Tena u 170'¢ bubnunoreka [JOK
B3aUMOJCHCTBH. IlocTosHHBIN https://m.edsoo.ru/ff0abea8

aneKkTpuueckuii Tok" / Beepoccuiickas
IIpoBepoyYHas pabora



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

59

PesepBHrblit ypok. Pabota ¢ Tekctamu
10 TEME "[ocTosiHHBII
anekTpuyeckuii Tok" / Beepoccuiickas
poBepoYHas pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OneiT Opcrena. MarnutHoe mose
NIEKTPUYECKOTO TOKa MarHuTtHoe
IT0JIC KaTyIIKH1 C TOKOM

bub6mmoreka [{OK
https://m.edsoo.ru/ff0acld2

61

[IpumeHeHHe  JIEKTPOMAarHuToB B
texHuke. Jlabopatophnas  pabora
"U3yueHne JEHCTBHS MarHUTHOTO
I10JI51 HA MPOBOJHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATENb MTOCTOSTHHOTO
TOKa. Hcnonb3oBanne
ANIEKTPOJABUTaTeNel B TEXHHUUECKUX
YCTpOMCTBaX W HaA  TpPaHCIOPTE.
JlabopaTopHas pabota
"KoHnctpynpoBanue W H3y4YEHHUE
paboTHI AMeKTpoaBUTaTEs"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OIEBITEI ®dapages. 3akoH
AIEKTPOMArHUTHOU WHYKITAH.
[IpaBuno Jlenna

64

DIEeKTPOTreHePATOP. Crioco6s1
MOJIy4eHUsI DJICKTPUUECKOW SHEPTHU.
DIEeKTPOCTaHLUU Ha
BO300OHOBIISIEMBIX MCTOYHUKAX
SHEPTUU

65

[ToaroToBka K KOHTpPOJBHON pabote
o  Teme "DOnexkTpudeckue - U
MAariuTHbIE IBIEHUS"



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

KontponsHast pabora 1o  Teme

66 "DNeKTpuueckue U MAarHUTHBIC 1 Bubmmorexa LIOK
R https://m.edsoo.ru/ff0acb14
67 PesepBubiii ypok. PaboTa ¢ Tekcramu 1 bubnuorexa [JOK
o teme "TemnsoBble sBaEHUS" https://m.edsoo.ru/ff0acc5e
68 PesepBHblii ypok. Pabota ¢ Tekctamu 1
1o Teme "MarHuTtHble sSiBIeHUsA"
OBILIEE KOJIMYECTBO YACOB IIO 68 145

[TPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KIIACC

KoauvecTBo yacos DJIeKTPOHHBbIE
Ne Jara nuppoBbIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Mexannueckoe JIBUKECHHUE. 1
MarepuanbHas TOUKa
9 Cuctema ortcuera. OTHOCHUTEIBHOCTH 1 bubmmoreka [{OK
MEXaHUYECKOTO ABUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MIPSIMOJIMHENHOE 1 bubnuoreka [JOK
NIBHKEHNE https://m.edsoo.ru/ff0ad19a
HepaBaomepHoe MPSAMOJIMHENHOE
4 newkeHne. CpemHsis W MTHOBEHHas 1
CKOPOCTh
[IpsimonuHeliHOE ~ PaBHOYCKOPEHHOE bubnuoreka [IOK
5 1
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NPSAMOJIMHEITHOTO
6 PaBHOYCKOPEHHOTO JIBHKCHUSI. 1
I'paduk ckopoctu
JlaGopaTopHas pabora "OmnpeneneHue
7 YCKOPEHUS Tena npu 1 1 bubnuoreka [JOK
PaBHOYCKOPEHHOM  JIBIDKEHMHM  TIO https://m.edsoo.ru/ff0adb18
HAKJIOHHOM IMJIOCKOCTH"
8 CeoOoguoe mageHue Teil. OIBITEI 1
lanunes
PaBHOMEpHOE JIBUYKEHUE 1o
bu6mmoreka [JOK
9 okpyxHoctu. Ileppuon wu wacrora 1

oOpamienus. JluHeliHas u  yrioBas

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

CKOPOCTHU

10 LentpocTpeMHUTEIbHOE YCKOPEHUE
11 [lepBriii 3axkon Herotona. Bextop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3aKOH Herorona. bubnuorexa [JOK
PaBHOelicTBYIOIIAs cHla https://m.edsoo.ru/ff0ae72a
13 Tperuit 3aKOH Herorona. bubnuorexa [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemienne 3amay  Ha  OpUMEHEHHE bubnuoreka [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuia ynpyrocti. 3ako ['yka lh;tl’frfsnlpll ;f(;:)g r(Lj/Ilfaneca2
16 Pemenne 3amaa mo Teme «Cuia
YOPYTOCTH»
17 JlabopaTopHas pabota «OmnpeneneHue bubnuoreka [IOK
YKECTKOCTHU MPYKUHBI https://m.edsoo.ru/ff0aee28
bubnuoreka [JOK
18 Cuna Tpettis https:// m.edsoc%.I ru/ff0af738
19 Pemenne 3amadu mo Teme «Cwuia bubnuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "OmnpeneneHue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3amau mo Teme '""3aKOHEI
21 Herorona. Cuwia ynpyroctu. Cuia Bubmmorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpPEeHUS
Cuna TSKECTH U 3aKOH BCEMHPHOTO
22 TATOTEHUS. Y CKOPEHHE CBO6O,IZ)[HOFO bubmorexa LIOK

naaCHusA

https://m.edsoo.ru/ff0af044



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
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VYpoxk-koupepenuuss "JBmwkeHue Ten

23 BOKPYI'  TpaBUTALlMOHHOTO  IIEHTpa
(Conneunas cucrema). ['anaktuku"
Pemenne 3amau mo Teme "Cuia
24 TSOKECTU U 3aKOH  BCEMHUPHOTO brbmmorexa [OK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 IlepBass ~ kocMHUeckass  CKOPOCTb. bubnnorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MarepuanbHOM  TOYKH.
AOGCOIOTHO TBEpPI0E TEJO.
26 PaBHoBecme  TBEpmOrOo | Tema  C bubmorera [JOK
n . P https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW  OCBhIO  BPAIICHMUSL.
MowmeHnT cunsl. LlenTp TsxecTn
PaBHOBecue maTepuanbHOW  TOYKH.
AOCOIIOTHO TBEpPI0E TEJIO.
27 PasHOBecue TBEPIOTO Tema C
3aKpEIUIEHHONW  OChIO  BpalllCHHS.
MowmeHnT cuisl. LlenTp Tsxectu
28 Pemenne 3agau mo Tteme "MomeHT bubnuoreka [JOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka Kk KOHTPOJIBLHOU padoTe Mo
29 TteMe  "MexaHudeckoe — IBHKEHUE bubmnorexa [IOK
N | ’ https://m.edso0.ru/ff0b0408
BsaumopneiictBue Ten
KontponpHas  pabora mo  Teme
30 "MexaHn4eckoe NIBHOKEHHE bubmnorexa [IOK
y | ' https://m.edsoo.ru/ff0b06ec
BiaumoneiictBue Ten
31 Nmnynsc tena. Mmmynbe cuibl. 3akoH bubnuorexa [IOK

COXPAaHEHHUs MWMIIyJIbca. YIPYyroe u

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

HEYIPYTroe B3aUMOJICHCTBHE

Pemenne 3amau mo Teme "3akoH

bubmuoreka [JOK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepeHuus "PeakTrBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubnuorexa [JOK
34 Mexanuveckasi paboTa U MOIITHOCTh httos://m.e dSO(])_.Iru /f0b0aS4
35 Pabora  cumel  TsDKecTH, CHJIBI bubmmoreka [{OK
YIOPYTOCTH M CHJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHast pabota «OmnpeneneHue
36 paboThI CHJIBI TpeHUs pu
PaBHOMEpPHOM JIBIDKCHUHM Tejia TIO
TOPU30HTAIIBHON TTIOBEPXHOCTH
37 CBs13b SHEPTUU u paboTHI.
[TorenumanpHast SHEPTUS
38 Kunernueckas »sHeprusa. Teopema o bubmuoreka [JOK
KUHETUYECKON dHEPrUun https://m.edsoo.ru/ff0b0c32
39 3aKOH  COXpaHEHHs  JHEPrMH B
MEXaHHUKe
40 JlaGopatopnast pabora «M3yueHue bubnnoreka [JOK
3aKOHA COXPaHEHUS YHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebarenpbHoe ABMKEHHE U €rO bubmuoreka [JOK
XapaKTePUCTUKHU https://m.edso0.ru/ff0b1858
42 3aryxarwouue KoJIeOaHusl. bubnuoreka [IOK
Breinyxkaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMatuueckuii M NPYKUHHBIN
MasTHUKH
44 VYpok-uccienopanue  «3aBUCUMOCTH bubnmoreka [JOK



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

nepuosa KoyueOaHWW OT IKECTKOCTH
MPYKUHBI U MacChl TPy3a»

https://m.edsoo.ru/ff0b197a

45

[IpeBpamenue SHEPrun pu
MeEXaHNYECKNX KOJIEOaHUIX

46

JlaboparopHast pabora «OmpenenecHue
4acTOThl W  Mepuoja  KoJieOaHui
NPY’>KUHHOI'O MassTHUKA)

bubmmoreka [{OK
https://m.edsoo.ru/ff0blaec

47

Jlabopatopnast pabota «IIpoBepka
HE3aBUCHUMOCTH TIepHOJa KoJIeOaHui
rpys3a, MNOABCHICHHOIO K HHUTH, OT
MAacchl Tpy3a»

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexananueckue  BoiHbl. CBoiicTBa
MEXaHHYEeCKUX BOJH. [IpomonpHbIe U
MOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koupepennus "MexaHUUYECKHE
BOJIHBI B TBEPJIOM TeJe.
CeiicMuyeckye BOJHEI"

50

3Byk. PacnpocTpanenue u oTpaxeHue
3ByKa

51

Ypok-uccienoBanue "HaOmronenue
3aBUCHMOCTH  BBICOTBI  3ByKa  OT
JacTOTHI"

52

I'poMKOCTH 3ByKa M BBICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC

53

Ypok-koHpepeHnus "YabTpa3Byk H
uH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJBHOU paboTe 1O
TEeME "3aKoHbI COXpaHCHHUS.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

MexaHuueckue KoJjieOaHus U BOJIHBI"

KontponeHast  pabota 1o  Teme

95 "3akoHbI coxpaHeHUs. MexaHuueckue
KoJieOaHus U BOJIHBI"
56 DNEeKTPOMarHuTHOE roJie. bubnuorexa [JOK
DNeKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
VYpok-koHpepeHus "[lkana
58 3IEKTPOMAarHUTHBIX BOJIH. bubnuoreka [JOK
Hcnonp30BaHne  3IIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJ11 COTOBOM CBSI3H"
Ypok-uccienoBanue "U3yuenne
. bubmuorexa [JOK
59 CBOWCTB 3JICKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIBI0 MOOMIIBHOTO TenedoHa
Pemenune 3amayu Ha ompeneneHue
60 YaCTOTHl M JIJIUHBI AJICKTPOMArHUTHON
BOJIHBI
DOneKTpOMarHuTHas MpUpoJa CBETa.
61 Cko OI():TL cBeTa BonHI())BI}),Ie CBOICTBA bubmmorexa [TOK
P ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku cBera. IlpsamonmHeitHoe
62 aclpoOCTpaHEHHE CBeTa. 3aTMEHUs bubmmorexa [JOK
PAcIpocIp ' https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpaXXeHHsI CBeTa. 3epKaja.
63 Pemenne 3agau  Ha  OpHUMEHEHHE bubmnorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHHsI CBETa
64 [Ipenomnenue CBETA. 3aKoH bubnuorexa [IOK

MpEIOMIICHUS CBCTA

https://m.edsoo.ru/ff0b3aea



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
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[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

65 Hcnonp30BaHMe MOTHOTO BHYTPEHHETO Bubmmorexa LIOK
https://m.edsoo.ru/ffOb3c5¢c
OTPaXCHHS B ONTHYECKUX CBETOBOAX
Jlaboparopuas padora "MccnenoBanue

66 3aBUCHMOCTH  yIjla  TPEJIOMIICHUS
CBETOBOTO JIy4a OT yrjia TaJeHUs Ha
rpanuue "Bo3yx-cTexsio""

VYpoxk-koudepennus "HcnonpzoBaHue
67 MOJIHOTO  BHYTPEHHETO  OTPaKEHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3b"
bu6moreka [IOK
68 JIun3el. OnTHYeCKast CHjIa JIMH3BI httos://m.edsoo.ru/fOb3f2c
. bubmuorexa [JOK

69 [TocTpoeHme N300paXkeHUH B IMH3AX httos://m.edsoo.ru/ffobA4da
JlabopatopHas padora "OmnpeneneHue

70 (prKyEHorE paccl.;o;{m/m " oﬁmqecxoﬁ Bubmmorexa [JOK

g https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTUH3HI"

71 Ypok-koH(pepeHIus "Onruueckue bubnuoreka [JOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

72 ['1a3 xak ontuyeckas cucrema. 3peHue bubmorexa HOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepeHIus "ledhexTsl
3penus. Kak coxpanutsb 3peHue"

Pa3znoxxenue 0enoro cBeTa B CIEKT.

74 OnbIThI HeroToHa. Cnoxenue bubnunoreka [JOK
CIEKTpalbHBIX LBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa

75 JlaGopatopHass pabGoTta "OmbBITHI MO bubnuorexa [IOK



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
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pas3oKeHuto 0eoro cBeTa B CIEKTP U
BOCIIPUATUIO OBE€TA NPCAMETOB IIPpU UX

https://m.edsoo.ru/ff0c0e2a

HaOIOICHU T gyepe3 I[BETOBEIC
¢bmtbTper"
YpoK-nIpakTUKyM "BonHoBbIe
76 CBO¥CTBA CBETa: JCTICPCHS,
uHTepdepeHus u nuppaxaus'
77 Onbitel  Pesepdopna u mianerapHas bubnuoreka [JOK
MO/JIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
HUcnyckanne © TMOTrJOIIEHWE CBeTa
79 aTOMOM. KBanThI. Jluneiivyareie bubmorexa [IOK
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 Ypoxk-nipakTHKyM "Habmonenue bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PamgmoakTBHOCTE U €€ BUIBI bubmorexa LOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro sigpa. Hykinonnas bubnnoreka [JOK
MOJENb https://m.edsoo.ru/ff0cl8ac
83 PagnoakTuBHEIC MPEBpAILICHUS. bubmuoreka [JOK
N3oTormbl https://m.edsoo.ru/ff0clal4
84 Pemenne 3az1a4 o TEME: bubmuoreka [JOK
"PagnoakTrBHbBIE NTpeBpalieHus" https://m.edsoo.ru/ff0clb4a
85 [lepuon nomypacnana
VYpok-koHdepenius "PaanoakTuBHBIE
86 I/IinquH:[p 1?3 LrIIpI/IpOI[e,H MEJINIIMHE, bubmorexa LIOK
" https://m.edsoo.ru/ff0c2126
TEXHHUKE
87 SAnepusie peaxkuuu. 3aKOHBI bubnuorexa [IOK



https://m.edsoo.ru/ff0c0e2a
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COXpPaHCHUA 3apaa0BOTO U MACCOBOI'O
YHUCCJI

https://m.edsoo.ru/ff0c1c58

DHeprusi CBsA3U aTOMHBIX sjep. CBsi3b

bubmmoreka [{OK

88 MacCChl U DHEPrUn https://m.edsoo.ru/ff0cld7a

89 Pemienne 3amau mo teme "SnepHbie
peakuun"

90 Peakuyu cuHTE3a W AeneHUs SAOEp. bubmmoreka [{OK
Wcrounuku sHeprun ConHua u 3BE311 https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepeHius "SAnepuas

01 SHEPTETHKA. [evictBus
PaJMOAKTUBHBIX U3TyICHUI HA )KUBBIC
OpraHu3mbl"

[ToaroToBka K KOHTPOJILHOM padboTe 1o

92 TemMe  "DJIEKTpOMarHWTHOE  TIOJIE. bubnuoreka [IOK
DJIEKTPOMArHUTHbHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIe siBIeHUS"

KontponpHass  pabota 1o  Teme

93 "DeKTpOMarHUTHOE noJie.
DNeKTpOMarHUTHbIE BOJIHBI.
KBanToBsbIe siBIeHUS"

[ToBTOpEHME, 00001IEHKE.

94 JlaGoparopHble pabOTBl MO  Kypcy bubmorexa HOK
" . " https://m.edsoo.ru/ff0c245a

BzaumopneiictBue Ten
[ToBTOpenue, o6oOmenue. Pemenue
95 pacyeTHBIX U KA4eCTBEHHBIX 3a7ay IO bubmmorexa [JOK
" " https://m.edsoo.ru/ff0c2572
TeMe ""TemnnoBble mpolecchl
96 [ToBTOpenue, o06o06meHue. Pemenue bu6mmoreka [JOK

PACUCTHBIX U KAaUCCTBCHHLIX 3a1av I10

https://m.edsoo.ru/ff0c2a22
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teme "KII/] TeruioBeIxX aABUTaTenei"

[ToBTOpenue, o6oOmenue. Pemenune

bubmmoreka [{OK
97 pacUeTHBIX M KAa4ECTBEHHBIX 3aJad I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"
[ToBTOpEHwUE, o0oOmienue.
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA3OBAHUA

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NnpeaAMETHbIC PE3yJbTaTbl 0OCBOCHUA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BAaTh U3YYCHHBIC TIOHATUA

1.2

pasiinydaTtb ABJICHUSA II0 ONHMCAHWIO HMX XAapPaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIUX JaAaHHOC (1)I/I3I/II-IGCKOG SABJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3NYECKUX SBJICHUI B
OKpY)KaIOIlleM MHUpE, B TOM uucie (U3NYECKUE SIBICHUS B MPUPO/IE,
MIPH 3TOM IEPEBOAUTH MPAKTUYECKYIO 33aady B Y4eOHYIO, BBIICNATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (U3HUUECKUX SIBJICHUI

1.4

ONHCHIBATh M3YYECHHBIE CBOWCTBA Tel U (PU3MYECKHUE SBICHUS,
UCHONb3ysl  (DM3MYECKHE BEIWYHUHBI, NPU OMUCAHUHM IPABUIBHO
TpPakTOBaThb (U3UYECKUH CMBICI HCIOJNB3YEMBIX BEIHYMH, HUX
0003HaYeHUS U SUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTH (GOPMYJIbL,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTH  TIpadUKHd  HM3YyYCHHBIX  3aBUCHMOCTEH

(1)I/ISI/ILICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)14314%01(1/16 ABJICHUA W IIPOLIECCHI,
HCIIOJIB3Yyd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW  3alucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3UYECKUE SIBJICHUS, MPOLECCHl U CBOMCTBA Tell, B TOM
Yuclie M B KOHTEKCTE€ CHUTyallUd NPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYMHHO-CICACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
U3yUYCHHBIX CBOHCTBA (PU3NYECKUX SBICHUH, (PU3NUECKUX 3aKOHA WUIIH

3aKOHOMCPHOCTH

1.7

peuiaTtb paC‘-IéTHLIe 3aga4ud B 1 -2 ﬂCﬁCTBHH, HCIIOJIB3Yyd 3aKOHBI U




(hopmyIibl, CBs3BIBAIONINE (PU3MUECKHE BEIIMYMHBI: HA OCHOBE aHAIIM3a
yCIIOBUSL 3a7auyd  3alUCBhIBATh KPAaTKOE YCJIOBHE, TOJCTABISTH
¢u3nveckrue BeTUUMUHBI B (POPMYIIBI M IPOBOJIUTH PACUEThI, HAXOIUTh
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBI€ AJId peUICHUA 3a1a4, OCHHUBATD

PEAUTUCTUIHOCTD TIOJTYYCHHOUW (PU3UYECKON BEITMUMHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU MOMOIIU
(i)mnqecxnx METOOOB, B OIHCAaHHUMU HCCIICAOBAHUSA  BbIACIATH
IpOBEpsieMOE  MPEANOoJOXKEeHHue  (TUIoTe3y),  pa3iuyarb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘IGHHBIfI PE3yIbTaT, HAXOIUTH OIIMOKU B

XOJ¢€ OIibITa, ACJIAaTh BBIBOJLI I1O €0 pE3yJibTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOJACHUIO (PU3UUECKUX SBICHUU WIH
¢bu3uYecKux ~ CBOMCTB  Tel:  (OPMYJIHpPOBATH  IPOBEPSEMbBIC
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJI0KEHHOTO

000py/I0BaHus, 3alMCHIBATh XO/JI ONBITa U (POPMYIHUPOBATH BBIBOIbI

1.10

BBITIOJIHATh NpPSIMbIE U3MEPEHMsI C MCIOJIb30BAaHUEM aHaJOrOBBIX U
1M (POBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUS NPUOOPOB € yYETOM

3a/TaHHOM a0COJTFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIEJOBAaHUE 3aBUCHMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYrod C WCIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUH,
y4acTBOBaTh B IUTAHMPOBAHMHM YYE€OHOTO HCCIIECIOBAaHHS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPEHHUSI, CIACAYS MPEIOKCHHOMY TUIaHy,
(bUKCUpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3NUYECKHUX
BEJIMYMH B BUJIC MPEAJIOKEHHBIX TAOIHI] U TPadUKOB, JIe]1aTh BHIBOJIBI

I10 pE3yJIbTaTaM HMCCICI0BAHHUA

1.12

IMPOBOANTL KOCBCHHBIC HU3MCPCHUA (1)I/ISI/IIIGCKI/IX BCJIIMYHMH, CJICAYA
npez[nox(eHHoﬁ HUHCTPYKIUU: IIPU BBITIOJIHCHUU I/ISMCpCHI/Iﬁ CO6I/IpaTb
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[aTL InpaBuJia TCXHHUKH 0e301IacCHOCTH IIpu pa60Te C

71a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3bIBaTh MPUHIUIIBI JeNCTBUA HpI/I60pOB H  TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTEeprU30BaTb HPUHIHIIBLI JeNCTBUSA N3Y4YCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C INOMOIIBIO HX OIIMCaHUA,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SIBIICHUI n

HeO6XO,Z[I/IMLIe (I)I/I3I/I‘ICCKI/IC 3aKOHBI U 3aKOHOMCPHOCTHU




1.15

NPUBOAUTH TPUMEpHl (HAXOAUTH HMHPOPMAIMIO O MpUMepax)
MPAKTUYECKOTO UCHOJIB30BAHUS (PU3MUECKUX 3HAHUH B MOBCEHEBHOM
KU3HH Juis  oOecrieueHuss O€30MacHOCTH Tpu  oOpaiieHuu ¢
npuOopaMy U TEXHUYECKUMH yCTPOMCTBAMU, COXPAHEHHS 3/10pPOBbS U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/ICHUS B OKpY Karollel cpeze

1.16

OCYIIECTBIISITH OTOOP MCTOYHHKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpoOCOM, Ha OCHOBE
MMEIOIIMXCS 3HAHMW M IYTEM CPAaBHEHMS Pa3JIM4YHBIX MCTOYHUKOB
BBIJICNATh MHGPOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOM WU

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBIIIOJIHCHUH y4eOHBIX 3a1aHU I
HayYHOTIOMYJSPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJEpXKaHus,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetn VHTepHeT, BianeTh
npuéMamM KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus HHGOpMAIIN

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

cO31aBaThb CcOOCTBEHHDBIE KpaTKUC MMHUCbMCHHEBIC U YCTHBIC COO6III€HI/I$I
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHpOpMAIMU (U3HIECKOTO
COJIep’KaHus, B TOM 4YHCJEe MyOJIMYHO JIenaTh KpaTkue COOOUICHHS O
pe3ynbraTax MpPOEKTOB WM Y4YEOHBIX HCCIEJOBaHUM, MpU 3TOM
rpaMOTHO HCMOJIb30BAaTh HW3YYEHHBIM MOHSATUMHBIA amnmapar Kypca

(bu3HKH, CONTPOBOK/IATh BRICTYIJICHUE MPE3eHTalluei

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ pacipeacisiThb
00s3aHHOCTH B rpymnme€ B COOTBETCTBUM C IIOCTABJICHHBIMUA 3aJadyaMu,
CJIICOUTh 3a BBIIIOJHCHUEM IlJIaHa Z[GP'ICTBHI;'I, aJICKBAaTHO OLICHHUBATH
CcOOCTBEHHBIH BKJIaa B JCATCIBHOCTb TI'PYIINbI, BbICTPANBATH
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, Y4YUTbIBaAsA MHCHUC

OKpYKaromux

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

1.1

HCIIOJIb30BAaTh NNOHATHA

1.2

pas3iiniaTth ABJICHUSA IO OMNMCAHWUIO HX XAPAKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)1/131/1‘-1601(06 SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YyYCHHBIX (DU3MUYECKUX SBICHUHA B
OKpYXKaloIlleM MHpE, B TOM 4Hcie (U3UYECKUE SBICHHUS B MPHPOJIE,
IpU ITOM IE€PEBOJUTH MPAKTUYECKYIO 3ajjauyy B Y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUI

1.4

ONHCBHIBATh W3YyYEHHBIE CBOICTBa Tel M (PU3MUECKUE SIBJICHUS,
UCTIONB3YS  (U3UYECKUE BEJIWYHMHBI, TPH ONHCAHUM TPABHIEHO
TpPakTOBaTb  (PU3WYECKUII  CMBICA  HMCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHUS U €UHUIBI (PU3UUYECKUX BEJIMYMH, HAXOAUTh (GOPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMU
BEIMYMHAMM,  CTPOUTh TpapUKd  U3YYEHHBIX  3aBHUCHUMOCTEN

(bMBUYECKUX BEIIMYUH

1.5

XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SIBJICHHUS M TPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbI, IMPU H3TOM JIaBaTh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHa U 3alHCHIBAaTh €r0  MaTeMaTHYeCKOe

BBIpaXKEHUE

1.6

O0OBSICHATH (PU3WUYECKUE TPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIC U B
KOHTEKCTE CHUTyalldid MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTHYECKHMX INaroB ¢ momMombio 1 — 2 HM3ydeHHBIX CBOMCTBa

(1)I/ISI/ILICCKI/IX SIBJ'ICHI/II\/'I, (bPISI/I‘IeCKI/IX 3daKOHa HUJIKM 3dKOHOMCPHOCTHU

1.7

peuarb pvaéTHBIe 3aJa4u B 2-3 HeﬁCTBHﬂ, HCIIOJIb3YysA 3aKOHBbI U
(bOpMy.]'IBI, CBs3BIBAIOIINEC (bPISI/I‘IeCKI/IC BCJIIMYHHBI: HA OCHOBC aHaJIM3a
YCIOBHA 3ala4M 3allMChIBATh KPATKOC YCJIIOBHUE, BhIABJIATH HEAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJavu, BBI6I/IpaTB 3aKOHbI H Q)OpMYHLI,
HCO6XOI[I/IMI>I€ IS eé peliCHus, IIPOBOANTDH paC‘léTLI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHHUC (1)I/I3I/I‘ICCKOI71 BCINYNHBI C H3BCCTHBIMU

JaHHBbIMH

1.8

paciIo3HaBaThb l'IpO6JICMbI, KOTOPBIC MOKHO pPCIIUTL IIpU ITOMOIIH
(I)I/ISI/ILIGCKI/IX MCTOJOB, UCIIOJIB3YS OITMCAHUC UCCIICAOBAHUA, BBIACIIATH
IMPOBEPACMOC NPCANOJIOKECHUC, OLCHUBATH IPABUIIBHOCTb TOPAAKA

IMPOBEACHUA UCCIICAOBAaHNA, ACJIaTh BBIBOAbI

1.9

IOPOBOJUTH OIBITHI 1O HAOMIOAECHUIO (PU3MYECKUX SIBICHUHA WIIN
¢u3nyeckux  CBOHCTB  Teln:  (QOpPMyIUpOBaTH  IpPOBEpsieMble

IpCaAIOJIOKCHUA, COGI/IpaTB YCTaHOBKY nu3 MMPEIJIOKCHHOT'O




000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh MPAMbBIE HM3MEPEHUs C MCIOJb30BAHUEM AHAIOTOBBIX
npuOOPOB U JATYMKOB (PU3MUYECKUX BEJINYHMH, CPABHUBATH PE3YIbTATHI

U3MEPEHHH ¢ yU€TOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

OPOBOJUTH  HCCJICIOBAHWE  3aBUCUMOCTH  OAHOM  (hU3MYECKOi
BEJIMYUHBl OT JPYrOM C MCHOJIB30BAHUEM IIPSIMBIX HW3MEPEHUN:
IUIAHUPOBATh HCCJIEIOBAaHUE, COOMpPATh YCTAaHOBKY M BBINOJIHATH
U3MEpeHus, Cleays IpeajJoKeHHOMY  IUIaHy, (UKCUpOBATh
pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH B BUJE TaOMUIl U IrpauKoB,

ACJIaTh BBIBOABLI ITO PE3yjIbTaTaM HUCCICAOBaHMA

1.12

MPOBOJUTH  KOCBEHHbIE  H3MEPEHHS  (U3NYECKHX  BEJIUYUH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY,
cienyss TPEeNJOKEHHOM HWHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe30omacHOCTH mpu  paboTe cC

71a00paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM HA HUX ONUCAHUS, HCIOJb3Ys
3HaHMSI O CBOMCTBax (DU3MUECKUX SBJICHUM U HEOOXOIUMBIE

(bu3YecKrue 3aKOHOMEPHOCTH

1.15

pacimo3HaBaTh IMPOCTBIE TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIIBHBIC
HpI/I60pBI II0 CX€MaM MU CXEMAaTUYHBIM PpUCYHKaM, COCTABJIATH CXCMbI
OJICKTPHUYCCKUX ueneﬁ C IOCICOOBATCIbHBIM W IapalICIIbHBIM
COCAMHCHUEM 3JICMCHTOB, pasjm4dad YCJIOBHBEIC 0003HaYEHHUST

QJICMCHTOB 3JICKTPHYCCKUX Heneum

1.16

OPUBOJIUTH TMpUMEpbl (HaXoAuTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MUYECKUX 3HAHUN B TIOBCEIHEBHOM
KU3HU Juia  oOecrieueHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYECCKOTO IMTOBEACHUS B Oprncanmeﬁ cpeae

1.17

OCYIICCTBJIATDH MMOUCK I/IH(I)OpMaI_II/II/I q)mnqecxoro COJACpKaHUsA B CCTU
I/IHTepHeT, Ha OCHOBE€ HMEIOIIMNXCS 3HAHUHA H HYTéM CpaBHCHHA
JOIIOJIHUTCIIBHBIX HMCTOYHHKOB BBIICIIATDH I/IH(I)OpMaI_II/IIO, KOTOpasa

ABJIACTCA HpOTHBOpeqHBOﬁ WJIA MOXET OBbITh HCI(OCTOBepHOI\/'I

1.18

HCIIOJIb30BATL IIPU  BBIIIOJIHCHUU y‘-Ie6HBIX 3aJlaHu HAay4YHO-




MOMYJSIPHYIO JIUTEPaTypy (QHU3UYECKOro COICpkKaHHS, CIPABOYHBIE
Marepuanbl, pecypcbl cetu  VHTEepHeT; BiIaaeTb NOpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBaHusi WHGOPMAIIUKA U3 OJHOM

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKHUE YCTHBIE COOOIIECHMS,
0000mas wHGOpPMAIMIO W3 HECKOJIHKUX HCTOYHHKOB (PHU3NICCKOTO
COJIEp’KaHUs, B TOM YHUCJIE IyOJIWYHO MPEACTaBIATh PE3YIbTaThl
IPOEKTHOM WM HCCIEIOBATENIbCKOM JIEATENbHOCTH, IPU 3ITOM
rPAaMOTHO HCIIOJB30BAaTh WM3YYEHHBIM MOHATUHHBIN anmapar Kypca

(hU3KKHN, COIPOBOXK/IaTh BBICTYIJIEHUE MpE3eHTaluei

1.20

MPU BBHITIOJIHEHUHM YYE€OHBIX MPOEKTOB U WCCIEAOBAHUHN (HU3HUECKUX
MIPOLIECCOB PACHPENEATh 00S3aHHOCTH B I'pYIIE B COOTBETCTBUU C
MOCTABJIECHHBIMU  3aJa4aMH, CJIEIUTh 3a BBINOJIHEHUWEM IUIaHa
JEWCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JEATEIBHOCTH TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISIE  TOTOBHOCTh

paspeniath KOH(PIUKTHI

9 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX TAHHOC (1)I/ISI/I‘IGCKOG SIBJICHHC

1.3

paciio3dHaBaTb IMPOABJIICHUC HN3YUCHHBIX (1)I/ISI/I‘ICCKI/IX SIBJICHUN B
OKpyxKaromeM MHUpEC, B TOM YUCIIC (1)1/1314%010/16 SABJICHHUA B IIPUPOIL,
IIpu 3TOM MEPCBOAUTH NPAKTUYCCKYIO 3a/1a4y B y‘le6HYIO, BBIACIIATH

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKHK) (PU3NUECKUX SIBICHUI

1.4

ONHNCBIBATL H3YUCHHBIC CBOMCTBA T€l H (I)I/BI/I‘IGCKI/IG SABJICHHA,
HCIIOJIb3Ys (I)I/I3I/I‘-ICCKI/IC BCJIMYWHBI, IIpU OIMCAHUU TIPABUIIBHO
TPAKTOBATH (I)I/IBI/ILIGCKI/II\/’I CMBICIJI HCIOJIb3yEMbIX BCJIIMYHH,
0003HAUCHHS U CIANHUIIbI (I)I/ISI/I‘-ICCKI/IX BCIIMYHH, HAXOAUTH (bOpMyHBI,

CBSI3bIBAIOIIME JaHHYIO  (PU3MUYECKyl0 BEIMYMHY C JPYTUMHU




BEeJIMYMHAMH, CTPOUTH TpadUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(hu3HUECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBIICHUS W TIPOIIECCHI,
WCIIOJIb3yd W3YYEHHBIE 3aKOHBI, IPU OBTOM JIaBaTh CIIOBECHYIO
(GOpMyITMpPOBKY 3aKOHa H 3alHCHIBATH €r0  MaTeMaTHYCCKOE

BBIPa)KCHUE

1.6

OOBSICHATH (PM3MYECKHE MPOIECCHl U CBOICTBA TEN, B TOM YHCJIE U B
KOHTEKCT€ CHUTyallMii TMPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH TIPHYMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX WIaroB C IMOMOIIBI 2 — 3 W3y4YEHHBIX CBOICTBA

(u3nuecKuXx sBICHUHN, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacd€THbIe 3amadd (omuparonmecss Ha cucteMy u3 2 — 3
ypaBHEHUH), WCIOJB3yd 3aKOHBI H  (OPMYJNBI, CBS3BIBAIOIINE
(¢u3nueckue BeNWYMHBI: Ha OCHOBE AaHalIM3a YCIOBUSA 3aJauu
3alUCHIBATh KPAaTKOE YCIIOBHE, BBISIBIATH HEIOCTAIONIUE HWIIH
M30BITOYHBIC JIAHHBIE, BEIOMPATH 3aKOHBI U (POPMYJIIBI, HEOOXOANUMBIE
JUIA pellieHusi, MPOBOJUTH PAcu€Thl M OIEHHBATh PEATUCTHUYHOCTD

MOJIy4E€HHOTO 3HAYeHUSI (PU3NUECKON BETHUUHHBI

1.8

pacrio3HaBaTth NpPOOJIEMBbI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIU
(bu3nUecKuX METOJIOB, HCIOJB3YsI ONMCAHWE HUCCIIECAOBAaHMS, BBIACISTDH
poBepsieMOe  IMPEIOI0KEHHE, OLIEHUBATh MPABUILHOCTh MOPSIKA
NPOBEJICHUS HCCIIEAOBaHMS, JeJaTh BbIBOJbI, HHTEPIIPETUPOBATH

pe3ynbTaThl HAOMIOICHUN U OTIHITOB

1.9

IMPOBOAWUTL OIIbITBI IIO Ha6J'IIOI[CHI/II-O (bHSI/I‘leCKI/IX SIBIICHUN WU
(I)I/ISI/I‘IGCKI/IX CBOMCTB TEJI: CaMOCTOSTEIIBHO CO6I/Ip8.TB YCTaHOBKY U3
HU30BITOYHOIO Ha6opa OGOpy,HOBaHI/IH, OIIMCBIBATh XOJ OIIbITa U €ro

pe3yabTaThl, (GOPMYIUPOBATH BHIBOIbI

1.10

IPOBOJUTH IPH HEOOXOAUMOCTH CEPUI0 MPSIMBIX H3MEPEHU,
OTIpeNeNsisi CpeJHee 3HaueHHe HU3MepsieMoil BenuuuHbl (PoKycHOE
paccTosiHMe coOuparomei JMH3bl), 000CHOBBIBaTH BHIOOP crocoba

U3MepeHus (M3MEpUTEIBHOTO pudopa)

1.11

IOPOBOJUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHH C
UCIIOJIb30BAHUEM IIPSAMBIX HW3MEPEHUN: IJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (PUKCHpPOBAaTh pe3ysabTaThl

HOJ’Iy‘IGHHOfI 3aBUCUMOCTH (I)I/ISI/I‘-ICCKI/IX BCIIMYHMH B BHJC Ta6J'II/II_[I/I




Fpa(bI/IKOB, ACJIaThb BBIBOJBI IMO PE3YJIbTaTaM UCCIICAOBAHUA

1.12

NPOBOJUTH  KOCBEHHBIE  W3MEpPeHHS  (U3MYECKUX  BEIMYUH:
IJIaHUPOBATh U3MEPEHUs], COOMpPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBINOJHATh W3MEPEHHMs], Cleays IPEUIOKEHHON HWHCTPYKLHH,
BBIYMCIIITh 3HAYEHUE BEJIMYMHBI M AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe3omacHocTH mpu  pabore cC

71a00pPaTOPHBIM 000PYJOBaHHEM

1.14

pasznuyaTh OCHOBHBIC MPHU3HAKU HM3YyUYEHHBIX (PU3MUECKHX MOJIEICH:
MarepuaigbHas TOYKa, abCOIIOTHO TBEPIOE TEJIO, TOUCHHBI HCTOUYHUK
CBeTa, JIy4d, TOHKas JIMH3a, TUIAHETapHAas MOJIEbh aToOMa, HYKJIOHHAas

MOJECJIb aTOMHOI'O Aapa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HUX ONMCAHUS, HCHOJb3YsS
3HaHMSI O CBOMcCTBax (PUM3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(u3nueckrue 3aKOHOMEPHOCTH

1.16

WCIOJIb30BaTh CXEMbl M CXEMaTHYHble PHUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTpOICTB, M3MEPUTENbHBIX npuOopoB u
TE€XHOJIOTMYECKUX IMPOLIECCOB MPH pPELICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI Ul MOCTPOEHUS U300pakeHUN B TIIOCKOM

3epKajie U coobuparorieit 1mH3e

1.17

OPUBOJIUTH TMpUMEpbl (HaXoAUTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (U3NYECKUX 3HAHHUI B MOBCEAHEBHOU
XKU3HU Juig  oOecrieueHust 0Oe30macHOCTM Tpu  oOpalieHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOITHYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

1.18

OCYILIECTBISATH MOUCK UH(POpMAIUU (PU3UUECKOTO COACPIKAHUS B CETU
Wurtepuer, camocrosiTenbHO  (OPMYIUpYs TMOUCKOBBIM  3ampoc,
HaXOJWTb TIYTH  OMNpPENENCHHUs  JIOCTOBEPHOCTH  MOJYyYEHHOU
uH(GOPMAIMM Ha OCHOBE HMMEIONIMXCS 3HAHMM M JOMOJIHUTEIbHBIX

HNCTOYHHUKOB

1.19

UCMOJb30BaTh TPU  BBIMOJHEHMM Y4YeOHBIX 3aJaHUH  HAy4YHO-
HOMYJSPHYIO JINTEpaTypy (GHU3UYECKOTO COJIEp)KaHus, CIpPaBOYHbIE
Marepuanbl, pecypchl cetu VHTepHeT; BinaaeTe NpuémMamu

KOHCIICKTUPOBAHUA TCKCTA, Hp606p3.30BaHI/ISI I/IH(i)OpMaI_[I/II/I U3 OJHOM




3HAKOBOM CHUCTEMBI B APYT'yIO

1.20

co37aBaTh COOCTBEHHBIC IMCHMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBE WH(MOpPMAIMU W3 HECKOJIBKHX HWCTOYHHKOB (PU3NIECCKOTO
COJICpPKaHUS, MYOJIUIHO TPEICTABIATh PE3yIbTAThl MPOCKTHOW WIIH
UCCIICJIOBATENILCKOM  JCATENBbHOCTH, TPU  OTOM  TI'PAMOTHO
WCII0JIb30BAaTh U3YYEHHBIN MOHATUMHBIN annapaT u3y4aeMoro pasjaeia
(UMK M COMPOBOXKJIATh BBICTYIUICHHE IPE3CHTANHCH ¢ y4ETOM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

MPU BBITIOJIHEHUHM YYE€OHBIX MPOEKTOB U WCCIEAOBAHUHN (HU3HMUECKUX
MIPOLIECCOB PACHPENEATh 00S3aHHOCTH B T'pYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEOUTh 3a BBINIOJIHEHUWEM IUIaHa
JEUCTBUA W KOPPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JICATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISISE  TOTOBHOCTh

paspeniath KOH(IUKTHI




MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KJIACC

Kox
pasjaena

Koa yjaemenTa

HpOBepﬂeMble IJIEMEHTDI COACPKAHUSA

®U3HKA U EE POJIb B IIOBHAHUU OKPYXKAIOILIETO MUPA

1.1

®usnka — Hayka O Ipupoje. JSIBIE€HHS TPUPOIBI.
®usnyeckue  SBICHUSA:  MEXaHMYECKHE,  TEIUIOBBIE,

QJICKTPUYCCKHUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®duznyeckue BeINUUHbL. M3MepeHne pu3nyeckux BeITUdHH.
Ouznyeckue  npubopsl.  IlorpemHocTs  U3MepeHHI.

MexayHapoaHas CUCTEMA €IUHUIL

1.3

EcTecTBeHHOHayuHBIi METOJ] TO3HAHUWA: HAOIIOJCHUE,
MOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIABMKECHHE THUIIOTE3,
OKCIIEPUMEHT TI0  TPOBEPKE THUMOTE3, OOBICHECHHE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKHUX SBJICHUN C TIOMOIIBIO MOIETICH

1.5

[IpakTrueckue paboOTHI:

N3MepeHne pacCTosTHUM.

H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TeNa.
Omnpenenenue pa3MepoB MaJbIX TEl.

W3mepenue Temmneparypbl OpU TOMOIIHU SKUIKOCTHOTO

TEPMOMCTpPA U AaTYHKa TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

CTpOGHI/IC BCIICCTBA: aTOMbI W MOJICKYJIbI, UX PA3MCPBHI.

OHBITLI, JOKa3bIBaOMUEC JTUCKPETHOC CTPOCHUC BCIICCTBA

2.2

I[BI/I)KGHI/IG JacCcTull BCIICCTBA. CBs3b CKOPOCTHU IOBUKCHUSA

HacCTuIg C TeMnepaTypoﬁ. BpOYHOBCKOC JABHIXXCHHC,

mddy3us

2.3

BzauMopelicTBue d4acTull BEIIECTBa: MNPpUTSIKCHUE U

OTTAJIKUBAHHC

2.4

Ar perarubi€ COCTOSIHHMA  BCHICCTBA: CTPOCHUC Ta30B,




KUAKOCTEH M TBEPABIX  (KPUCTAIMYECKHX)  TeIl.
B3anmocBsSI3b MeXy CBOWMCTBAMHM BELIECTB B Pa3HbIX

arperaTHblX COCTOSAHUAX W HUX ATOMHO-MOJICKYJIAPHBIM

CTpPOCHHEM
2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUIN BO/IBI

[IpakTnueckue pabOThI:

Ounenka  jguameTpa aromMa  METOAOM  psaoB (¢
26 UCI0JIb30BaHueM (oTtorpaduit).

OnbITHI 110 HAOJIOIEHUIO TETUIOBOTO PACIIUPEHHMS Ta30B.
OnpIThl IO OOHAPY)KEHUIO JEUCTBUS CHJI MOJIEKYJISIPHOTO

IMPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEMICTBUE TEJI

31 Mexann4deckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBIDKCHHUE
3.9 Ckopocte. CpenHsAst CKOPOCTb TP HEPABHOMEPHOM
' IBIDKeHUH. Pacuér myTu v BpeMEeHH JIBYKCHHS
SlBnenne uHepuuu. 3aKoH MHEpUUU. B3anmonencTBue Ten
3.3 KaK MPUYMHA U3MEHEHUS CKOPOCTH JABW)XEHHS Tel. Macca
KaK Mepa UHEPTHOCTH Tena
34 [InotHOCTH BemiecTBa. CBSA3b IUIOTHOCTH C KOJIMYECTBOM
' MOJIEKYJI B €UHUIE 00bEMA BELIECTBA
3.5 Cuita Kak XapaKTepUCTHUKA B3aUMOACUCTBUS TEI
35 Cuna ympyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOILBIO JUHAMOMETpPA
37 SIBnenue TAroteHus u cwia Tsxectd. Cuna TsHKECTH Ha
' Ipyrux mianerax. Bec tena. HeBecomocts
38 Cuna TpeHus. TpeHue CKOJNBXEHHS WU TPEHUE IOKOS.
' Tpenue B npupoae U TEXHUKE
3.9 CnoxeHue Cuj, HampaBiI€HHBIX MO OJHOW MNPSIMOM.
. PaBHOzelicTBYO1IIAs CHIT
[IpakTnueckue pabOTHI:
310 Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JBMKEHHUS (IIIapuKa

B KHUJIKOCTHU, MOJCIIN JJICKTPUUICCKOT'O aBTOMOOWJIS M TakK

nanee). OnpeneneHue cpeaHEd CKOPOCTH CKOJIbKEHUS




Opycka WM IIapuKa [0 HAKJIOHHOW  IUIOCKOCTH.
Onpenenenne IIO0THOCTH — TBEpHoro  Tena.  OmNbITHI,
JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTD pacTsKeHuUs
(meopmarnuu) PY>KUHBI OT MPUIOKEHHON CHITBL. OTIBITHI,
JEMOHCTPHUPYIOILKE 3aBUCUMOCTh CHJIBI TpEeHUs
CKOJIbKEHHUSI OT Beca Tejla M XapaKTepa CONPHUKACAIOIINXCS

IIOBEPXHOCTEN

dusnyeckne SBICHUS B mnmpupoaec: IMpuMEpbl ABMIKCHHA C

3.11 pPa3IMYHBIMA CKOPOCTSIMH B JKMBOM M HEXKHMBOM IPHUPOJE,
JICMCTBUE CUIIBI TPEHUS B TIPUPO/JIC M TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH
JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEM 1 TA30B
41 Hasnenune tBEpmoro Tema. CrocoObl yMEHBIIEHUS |
' YBEITMYCHHUS TaBJICHUS
42 JlaBierne ra3a. 3aBHCHMOCTH JaBJICHUS Taza OT 00BEMA,
' TEMITepaTyphl
43 [lepenaua naBneHus TBEPABIMU TellaMH, >KUIKOCTSIMH H
' razamu. 3akoH [lackans. [THeBMaTnueckue MalnHbl
3aBUCHUMOCTh  JaBJE€HHMS]  JKHJAKOCTH  OT  TJIyOHHBI.
4.4 ['mapocratudeckuii mapamokc. CooOmiaroniuecs COCy/bl.
['unpaBnnyeckue MeXaHU3MbI
Atmochepa 3emumm u armocdepHoe aaBnenue. [IpuduHbI
A CYIIECTBOBAHUS BO3AYMIHONW 000y0ukyd 3emiu. OmnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EepHOro MAaBiICHHUS OT
BBICOTHI HaJl YPOBHEM MOPS
r N3mepenue armocdepHoro naBnenus. I[lpuGoper s
' U3MepeHus: aTMOC(HEPHOTo JaBJICHUS
47 JleiicTBHE XKHIKOCTH U ra3a Ha MOTPYXKEHHOE B HUX TEIO.
' BrrTankuBaromias (apxuMenoBa) cuina. 3aKoH Apxumesaa
4.8 [InaBanue ten. Bo3nyxomnnaBanue
[IpakTnueckue pabOTHI:
49 HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa

nor pYX(CHHOﬁ B JXHUIAKOCTb YaCTU TCa. OHpCI{CHeHI/IC

BBITAJIKUBAIOIIEH  CHIIBI, JNENCTBYIOIIEN Ha  TEJo,




IOTPY’KEHHOE B JKMIKOCTb. IIpoBepka He3aBUCHMOCTH
BBITAJIKUBAIOLIECA CHJIBI, JEHUCTBYIOIIEH HAa TEJIO B
KUAKOCTH, OT Macchl Tena. OMNbIThl, JIEMOHCTPUPYIOIIME
3aBUCHMOCTb BBITAIKUBAIOIIEH CUJIBI, JACUCTBYIOIIEW Ha
TEJNO B JKUJIKOCTH, OT 00BbEMA MOrPYKEHHOM B KUAKOCTb
YacTH Tela M OT INIOTHOCTH KHUIKOCTH. KoHCTpynpoBanue

apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKH U OIIPECIeHHE e&

Irpy30I10AbEMHOCTH
410 duznyeckue SABIEHUS B MPHUPOJE: BIUSHHE aTMOCPEPHOTO
' JTaBJICHUS Ha )KMBOW OpraHu3M, IJIaBaHUE pbIO
Texnuueckne  ycTpolcTBa:  COOOMIAOIUECS — COCYIBI,
411 YCTPOMCTBO  BOJOIPOBOAA, THIPABIMYECKUH  IIpecc,

MaHOMETp, OapomeTp, BbICOTOMEp, MOPUIHEBOW Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTDB, DOHEPT' A

5.1 Mexanudeckas pabora
5.2 MexaHnnyeckasi MOIIHOCTb
£ 3 [TpocTeie MeXaHU3MBI: pbIYar, 6J0K, HAKJIOHHAs [I0CKOCTb.
' [IpaBuiio paBHOBECHS pblyara
5.4 [IpumeneHue npaBuia paBHOBECHS pblyara K 0J0Ky
«3onotoe mpaBmiio» MexaHuku. KosdduuueHnt nomaeznoro
5.5 JneicTBUsT MexaHuU3MOB. IIpocThle MeXaHuU3Mbl B OBITY U
TEXHUKE
5.6 [ToTeHnmanpHas HEPruu TeJla, MOJHATOr0 HaJ 3eMIIE
5.7 Kunerndeckas sHeprus
- [Tonnas mMexaHWueckas OSHEpPrus. 3aKOH HU3MEHEHUs U
' COXPaHEHUS MEXaHHUYECKON IHEPTUU
[IpakTuueckue pabOTHI:
Omnpenenenve pabOThl CUIIBI TPEHUS TPU PABHOMEPHOM
£ g JBWKEHUM Tella MO0 TOPU30OHTAIBHOM TOBEPXHOCTH.
. UccnenoBanue ycinoBuid paBHOBecus peluara. M3mepenue
KIIZT naknoHHo¥l  muockoctu.  W3ydenwme  3akoHa
COXpaHEHUsI MEXaHUYECKON SHEPTHUU
5.10 duznyecKue SBJICHUS B IPUPOJIC: PhIYaru B Telle YeJI0BeKa




TexHuueckue  yCTpOWCTBA:  pblyar, IOABWKHBIA U

5.11 HETOJIBYKHBINM OJIOKHM, HAKIOHHAs IUIOCKOCTh, IPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3jIeMeHTbI COAEPKAHUS
pasjaena 3JieMeHTa
TEITJIOBBIE SABJIEHU S
OCHOBHBIE  TIOJIOKEHHUS  MOJEKYJISPHO-KHHETHYECKOM
6.1 TEOpPUHU CTPOEHHUs BeliecTBa. Macca W pasMepbl MOJIEKYI.
' OnbITEI,  MOATBEPXKJAIOIINE  OCHOBHBIC  IOJIOKEHUS
MOJIEKYJIIPHOKHHETHIECKON TEOPUHU
6.2 Mogenu TBEPIOTO, KUIAKOTO M Ta3000pa3HOTO COCTOSTHUI
' BemecTBa. Kpucramnmieckue u amopgHbie Tena
5.3 OObsicHEHNE CBOMCTB Ta30B, KUJIKOCTEH U TBEPIBIX TSN Ha
' OCHOBE TMOJIO)KEHU MOJIEKYIIPHOKMHETUYECKON TEOPUH
6.4 CMmauuBaHue U KallWUTSIPHBIC SIBIICHUS
6.5 TemnoBoe pacIMpeHne U CKaThue
6 6.6 Temneparypa. CBsi3p  TemmepaTypbl CO  CKOPOCTBIO
' TEIUIOBOTO JABM)KEHHUS YaCTHUII
5.7 Buayrpennss sHeprus. CrnocoObl M3MEHEHUS BHYTPEHHEH
' SHEPruu: TeIuionepeaaya U COBepIIeHne paboThl
68 Bunel Temnonepenauu: TEIUIONPOBOJHOCTH, KOHBEKIIHS,
. U3ITy4YCHHE
6.9 KonuuectBo TemnoTel. Y aenbHas TEI0EMKOCTh BEIleCTBA
TermooOMeH ¥ TEMJIOBOE paBHOBECHE. Y paBHEHHE
6.10
TEIIOBOTO OanmaHca
511 [InaBneHne M OTBepAEBaHUWE KPUCTAIUIMYECKUX BEIIECTB.
. VnenbHas Tem1O0Ta MIaBIECHUA
5.12 [Tapoo6OpazoBanue u koHaeHcanus. Vcnapenue. Kunenwue.

Y nenbHas TCIIJIOTa Hap006p330BaHI/I${. 3aBUCHMOCTD




TCMIICPATYpPbl KUIICHUA OT aTMOC(bepHOI‘O JaBJICHHA

6.13

BuiasxxHocTh BO311yXa

6.14

3Hepr1/151 TOILJIMBA. VI[CJIBHEUI TCIJIOTA CropaHusa

6.15

[punnuns! padoTter TeroBeix apurateneit KI1J{ temmoBoro
asurarens. TelutoBble IBUraTelad W 3alllMTa OKPY’Karolleu

cpebl

6.16

3aKOH COXpaHEHMsI U MPEBpAICHUs SHEPIrUu B TEIUIOBBIX

npoiieccax

6.17

[IpakTnueckue pabOTHI:

OneITl IO OOHAPYKEHUIO JEUCTBUSA CHJI MOJEKYJISIPHOTO
NPUTSKEHUS.

OnpITHl MO BhIPAIIMBAaHUIO KPUCTAJUIOB MOBAapEHHOM COJH
WJIM caxapa.

OnpITHl MO HAOMIOJEHHUIO TEIJIOBOTO PACHIMPEHHUsS Ta30B,
KUAKOCTEN U TBEPBIX TEII.

Omnpenenenue AaBIeHUs BO3yXa B OaNIOHE MINPHLIA.
OnbITel, JEMOHCTPHUPYIOUIME 3aBUCHUMOCTb  JIABJICHUS
BO3/yXa OT ero 00béMa U HarpeBaHus WU OXJIAKICHHUS.
[IpoBepka TrHUINOTE3bl JUHEHHOW 3aBUCUMOCTH JUITMHBI
CTOJIOMKA JKUIKOCTH B TEPMOMETPUUYECKOH TpyOKe OT
TeMIIepaTyphbl.

HaGntonenne wu3MeHeHMs BHYTpPEHHEH SHepruu Tena B
pe3yibTare Terionepesadyd U paboThl BHEIIHUX CHIL.
HccnenoBanue sBineHus TemjaooOMeHa NpU CMEIIMBAHUU
XOJIOJJHOM U ropsiueil BObI.

OmnpezeneHrue KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM
npu  TemaooOMeHe € HarpeTbiM  METaJUIMYECKUM
LWJIMHIPOM.

Onpenenenne yaenbHON TEINIOEMKOCTH BELLIECTBA.
Hccnenosanue nporiecca ncnapeHusl.

Onpenenenne OTHOCUTENIBHOM BIAKHOCTH BO3yXa.

OnpeneneHI/Ie YZLCHLHOﬁ TCIJIOTHI IIJIABJICHUSA JIbJaA.

6.18

duznyeckue SABJICHUA B npupoaec: MMOBCPXHOCTHOC




HaTsAXCHUC u KaluJIJIAPHBIC ABJICHUSA B mnpuponae,
KpPUCTaJUIBI B Tpupoze, uainydenue CoiHIA, 3amep3aHue
BOJIOEMOB, MOpPCKHE OpH3bI, 00pa30BaHUE POCHI, TYMaHa,

WHes, CHera.

6.19

TexHudeckue  yCTpOMCTBA: KaluJuIsipsl,  IPUMEPBI
UCIIOJIb30BAHNS KPUCTAJUIOB, JKUAKOCTHBIM TEPMOMETD,
JATYMK TEMIEPATYypbl, TEPMOC, CUCTEMA OTOIUICHUS JIOMOB,
TUTPOMETPBI, TICUXPOMETp, MapoBas TypOWHA, JBHUraTeNb

BHYTPEHHETO CTOPAHUSI.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Dnektpuzanus Tei. J[Ba posa aMeKTpHUIeCcKuX 3apsiioB
B3aumopeiictBue  3apsokeHHbIX  Ten.  3akoH — Kynona
7.2 (3aBHCHMOCTh CHJIBI B3aUMOJICHCTBUS 3apsHKCHHBIX T OT
BEJIMIHMHBI 3aPSJIOB U PACCTOSIHUS MEX Ty TEJIaMH )
OnekTpuyeckoe mnoJie. Hanpspk€HHOCTH  3IEKTPUYECKOTO
7.3 nosst. [IpuHIUIT CyNeprno3uiuy AMEKTPUIECKUX TojeH (Ha
KaueCTBEHHOM YPOBHE)
Hocutenn  snexkrpudeckux  3apsgoB.  DJIEMEHTapHBII
7.4 anekTpuueckuit 3apsia. Crtpoenue aroma. IIpoBomHUMKH U
TDIIEKTPUKU
7.5 3aKOH COXpaHEeHHUsI IJEKTPUUYECKOTO 3apsiia
- DIIEKTPUUYECKUI TOK. YcnoBust CYILIIECTBOBAHUS
' ANEKTPUYECKOT0 TOKa. VICTOUHMKH MOCTOSTHHOTO TOKA
27 JIecTBUS DIEKTPUUECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE,
. MarHUTHOE). DIEKTPUUECKUN TOK B JKUIKOCTSIX U Tazax
- Onekrpuueckas 1enb. Cuna  TokKa.  DJIEKTPUYECKOE
. HaTPsDKEHUE
29 CompoTuBJeHHEe MPOBOJHUKA. YEIbHOE COMPOTHUBICHUE
. BEILIECTBA
7.10 3akoH OMa [I yyacTKa Lenu
211 [locnepoBarenbHoe M HapajUyieibHOE  COEIUHEHHUE

IMPOBOAHUKOB




PaboTa 1 MOIIHOCTH ANIEKTPUUYECKOTO TOKA. 3akoH JIxoyis

7.12
— Jlenna
3 DNEeKTpUUeCKue Menud W TOTPEOUTENH DIECKTPHUECKON
7.1
sHepruu B ObITy. KOopoTkoe 3aMbIKaHue
ITocTossHHBIE MAarHuTeEL. B3anmMoAeHCTBHE TOCTOSHHBIX
7.14
MarHuTOB
MaruuTtHoe 1oJie. MarHuTHoOE I10JI€ 3eMJIM U €ro 3HaueHue
7.15
IUTS )KM3HU Ha 3eMiie
6 OneiT Opcrena. MarHuTHOe MOJIE AJIEKTPUYECKOrO TOKA.
7.1
[IpuMenenue >eKTPOMarHuTOB B TEXHUKE
JlelicTBM€ MArHMUTHOTO TOJISI HAa MPOBOJHUK C TOKOM.
DJIEKTPOABUTATENIb TTOCTOSIHHOTO TOKa. lMcnons3oBaHue
7.17
JJIEKTPOJIBUTATENEe B TEXHHYECKHX YCTPOMCTBaAX M Ha
TpaHCTIOPTE
OnbiTel Dapanes. SABneHne >IEKTPOMArHUTHON WHIYKIIMH.
7.18
[TpaBuio Jlenna
OnekrporeHeparop. CrocoObl MONYYSHHUS SICKTPUUICCKOM
7.19 SHEPTHH. DIEeKTPOCTAHITUN Ha BO300HOBJISIEMBIX
HMCTOYHUKAX SHEPTUH
[IpakTrueckue pabOTHI:
OnBITEI TI0O HAOJIFOJACHHUIO SJIEKTPU3AIMKM TEJ MHIYKIUEH U
MIPU COMTPUKOCHOBEHUH.
HccnenoBanue JeWCTBUA — DJEKTPUYECKOTO  MOJA  Ha
MIPOBOJHUKH U JUAJICKTPUKH.
COopka © mpoBepka pabOThl AJICKTPUUYCCKON Ienu
IMOCTOSIHHOTO TOKA.
7.20

W3mepeHue u peryampoBaHue CHITbI TOKA.

W3mepeHue u perynpoBaHue HAPSHKCHUS.

HccnenoBanue 3aBHCHMOCTH CHJIBI TOKa, MIYIIETO dYepe3
PE3UCTOP, OT COMPOTUBIICHHUS PE3UCTOPA U HAINPSDKEHUS HA
pesucrope.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCHMOCTD AJIEKTPUYECKOTO

CONIPOTHUBJICHUA TIMPOBOJHUKA OT C€ro [JIWHBI, ILJIOIIaAn




MOTNEPEYHOI0 CEYEHUsI U MaTepHaa.
[IpoBepka mpaBuia  CIOXKEHHMS  HANpPSOHKEHUH  MpH
IIOCJICZIOBATEIbHOM ~ COEAUHEHMHM  JIByX  PE3HCTOPOB.
[IpoBepka mpaBusia Juisi CHJIBI TOKa TPH MapajijIeIbHOM
COEIMHEHUU PE3UCTOPOB. Onpenenenue paboThl
JNIEKTPUYECKOTO  TOKA, HAYIIEr0o  4Yepe3  Pe3UucTop.
Omnpenenenue MOIIIHOCTH ANEKTPUIECKOTO TOKa,
BBIJIETIIEMON Ha pe3ucTtope. MccnenoBaHue 3aBHCUMOCTH
CUJIBI TOKa, WAYIIETO Yepe3 JIAMIIOYKY, OT HANpsDKeHHs Ha
Hei. Omnpenenenue KIIJI wnarpeBatens. WccrnemoBanue
MarHMTHOTO B3aMMOJIEUCTBUSI TIOCTOSIHHBIX MAarHUTOB.
N3yueHnrne MarHuTHOTO TOJISI TOCTOSTHHBIX MarHUTOB TIPH MX
oO0bemuHeHUH W pasaeneHuu. VcciaemnoBanwe EeHCTBHS
AIEKTPUYECKOTO TOKA HAa MAarHUTHYIO CTpeiKy. OTBITHI,
JEMOHCTPHUPYIOIIUE 3aBUCHMOCTh CHJIBI B3aUMOJCHCTBUS
KATYIIKH C TOKOM M MarHuTa OT CHJIbl TOKA U HalpaBJICHUS
TOKA B Karylke. M3ydenue neicTBUsI MarHUTHOTO IOJISI Ha
IPOBOJHUK C TOKOM. KOHCTpyupoBaHMEe U U3ydeHHUE
paboThl 3JIEKTPOJIBUTATEISI. N3smepenne KITQ
3JIEKTPOIBUTATEIBLHOMN YCTaHOBKH. OnbITh 1o
UCCJIEIOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM WHAYKLIMHU:
UCCJIEIOBAHUE W3MEHEHUM 3HAYEHUS] U HaANpPaBIICHUS

HHAYKIIHOHHOI'O TOKa

7.21

duznyeckue SBICHUS B MPHUPOJE: ICKTPUUECKUE SBIICHUS
B armocdepe, DIEKTPHUUECTBO IKUBBIX OPraHU3MOB,
MarHuTHoe mojie 3emiu, JApeid  MONI0COB,  POIb

MAar"guMTHOTO ITIOJIA AJId KM3HH Ha 3CMJ'IG, MMOJIAPHOC CUSAHUC

1.22

TexHudyeckne yCTpOMCTBA: DJEKTPOCKOM, aMIIEPMETP,
BOJIBTMETP, PEOCTaT, CUYETYMK OIIEKTPUUYECKOW DSHEPruw,
ANEKTPOOCBETUTETIHLHBIE puOopHI, HarpeBaTeNbHbIe
ANEKTPOTPUOOPHI (mpumepst), ANEKTPUUECKHE
NPEIOXPAHUTENN,  DIEKTPOMArHUT,  DIIEKTPOJBUTATEIH

IMMOCTOAHHOT'O TOKA, TCHEPATOP IMOCTOSAHHOTO TOKA




9 KIIACC

Kon Kon snementa [IpoBepsieMble 3JIEMEHTHI COIepKaHUS
paznena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexanudeckoe nBmxkeHue. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCHTEITHHOCTh MEXaHUIECKOTO JIBFKECHUS
8.3 PaBHOMEpHOE MPSMOTMHEHHOE ABIKEHHE
HepaBHomepHoe mnpsiMonuHeitHoe naBuxeHue. CpemHsas u
8.4 MTHOBEHHass CKOpPOCTh Tela TpU  HEPAaBHOMEPHOM
TIBUKEHUT
8.5 VYckopenne. PaBHOyCKOpEHHOE NPSAMOIMHENHOE IBUKEHUE
8.6 CobOonHoe magenne. OnbITel [ anuies
PaBHOMEpHOE [BMKEHHME 10 OKpYKHOCTH. Ilepmon wu
8.7 gacToTa oOpameHnus. JIluHeliHas u yrjaoBas CKOPOCTH.
LleHTpOoCcTpeMUTENBHOE YCKOPEHHE
8.8 [Tepssiii 3akoH HeloToHA
8 8.9 Bropoii 3akon HetoToHa
8.10 Tpertwuii 3akon HeroToHa
8.11 [TpuHIUTI CYTIEPITO3UIINH CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHUs: cuJla TPEHUS CKOJBKEHMsS, CUja TpPEHUs
' MOKOSI, IPYTre BUIbI TPCHHUS
814 Cuna TsH)KeCTU U 3aKOH BCEMHPHOTO TSATOTEHUS. Y CKOPEHHE
' CBOOOJHOTO MaJACHUS
815 JIBuxenue muaner Bokpyr Connna. Ilepas xocmuueckas
. ckopocTh. HeBecoMOCTb 1 mieperpy3ku
PaBHOBecue MmarepuanbHOM TOUKU. AOCONIOTHO TBEPIOE
8.16
TEJO
8.17 PaBHOBecue TBEpHOro Tena ¢ 3aKpeMIEHHOW  OChIO
. BpaiieHus. MoMeHT cuiibl. LleHTp TshkecTH
8.18 Nmnynsc Tena. Mi3Menenne umnynbsca. IMIysnbce cuiib




8.19

3aKOH COXpaHEHMsI UMITyJIbCa

8.20

PeakTuBHOE NBMKEHHNE

8.21

Mexanunueckasi paboTa U MOITHOCTb

8.22

Pabora cun Tskectu, ynpyroctu, TpeHus. CBsi3b SHEPTUU U

paboThl

8.23

HOTGHHI/IaJII)Haﬂ OHEPIrusi TCI1a, noaAHATOIO Hazg

MOBEPXHOCTHIO 3eMJIH

8.24

[ToTeHnmanpHas SHEPIUs CKATON NPYKUHBI

8.25

Kunernueckas sneprus. Teopema 0 KHHETHYECKON SJHEPTUU

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIHH

8.27

[IpakTueckue pabOTHI:

Ompenenenne cpeaHell CKOPOCTH CKOJIBKEHUST OpycKa Win
JIBIDKCHMSI ~ IapWKa MO  HAKIOHHOM  TUIOCKOCTH.
Ompenenenue YCKOpEHHUs Tella TMPH PaBHOYCKOPEHHOM
JIBM>KEHUH 110 HAKIIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU MpHU
PaBHOYCKOPEHHOM JBMKEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THUMOTE3bI: €CIM TPU PABHOYCKOPEHHOM
JMBUKEHUHM 0€3 HavyallbHOM CKOPOCTH MYTH OTHOCSTCS Kak
P HEUETHBIX YHUCEN, TO COOTBETCTBYIOIIHUE MPOMEKYTKH
BPEMEHH OJJMHAKOBBHI.

HccnenoBanune 3aBUCUMOCTU CUJIBI TPEHUSI CKOJIBKEHUS OT
CHJIBI HOPMAJILHOTO JTABJICHUS. OnpeneneHue
kodbdunuenTa  TpeHus  CcKolbxkeHHs.  OnpenencHue
KECTKOCTH MpYXHUHBL. OmpeneneHue paboThl CUJIbI TPEHUS
OpU PaBHOMEPHOM [BW)KEHHM Tella MO TOPU30HTAIbHON
noBepxHocTu. Onpenenenue padoThl CHIIbI YIPYTOCTH MpU
noaséMe Trpy3a C UCIHOJb30BAHUEM HEMOJBIKHOTO U

[IOJIBMYKHOTO OJIOKOB

8.28

dusznyeckue SBJICHUSI B npupoac: MNPpUIIMBBI U OTJIUBBLI,
JABMOKCHHUC IIJIAHCT ConHeyHoMI CUCTCMbI, PCAKTUBHOC

ABUIKCHUC KUBBIX OPraHu3MOB

8.29

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETP, JaTYUKH

IMOJIOKCHHA, paACCTOAHNA U YCKOPCHU A, PAKCTBI




MEXAHUYECKUE KOJIEBAHWA 1 BOJIHBI

KoneGarenpnoe nBuxenue. OCHOBHBIE XapaKTEPHUCTUKU

o1 KoJIe0aHUi: TIepro/I, YacTOTa, aMILIUTY 1A
9.2 MareMaTtnueckuii U NpyKUHHBIA MasTHUKU. [IpeBpamenue
' SHEPTUU NPU KOJICOATESIILHOM JIBH)KCHUU
0.3 3aryxaromue KoneOaHusa. BbeIHYXKIEHHbIE KOJIEOaHMUS.
' Pe3onanc
Mexanudeckue BoJIHBL. (CBOWCTBA MEXaHHMYECKHX BOJIH.
9.4 [IpogonsHble W TOTEpeYHbIe BOJHBL. JlJIMHA BOJIHBI U
' CKOpOCTh €€ pacrpocTpaHeHHs. MeXaHHYeCKHue BOJHBI B
TBEPAOM TeJle, CEICMUYECKUE BOJTHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3BYyKa. OTpakeHUE 3ByKa
9.6 NHuppa3Byk U yabTpa3Byk
[IpakTnueckue pabOTHI:
9 Onpenenenue YaCTOTEI " rnepuojia KoJIeOaHuM
MaTE€MaTHYECKOTO MasiTHUKA.
Ornpeenenne 9acToThl U Mepruoaa KojaeOaHuii mpy>XKMHHOTO
MasTHHKA
9.7 HUccaenosanue 3aBUCUMOCTH rnepuojia KoJIeOaHUMI
' NOJBEIIEHHOT0O K HUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanne  3aBUCMMOCTH  IMepuojia  KojeOaHUi
INPYKUHHOIO MasTHUKa OT Maccel rpy3a. lIpoBepka
HE3aBHCUMOCTH IepHoja KoieOaHuil rpys3a, MoBEIIEHHOTO
K HUTH, OT MAacChl TIpy3a M XKECTKOCTU HPYKHUHBI.
N3mepenue yckopeHusi CBOOOIHOTO MaeHUS
®dusnueckue SBIEHUS B MPUPOJE: BOCHPUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MJICTPSICEHUE, CEUCMUYECKUE  BOJHBI,
LlYHAMH, 3XO
0.9 TexHuueckrue  yCTpOWCTBA:  9XOJOT,  HMCIHOJIb30BaHUE
' yIbTpa3ByKa B OBITY U TEXHUKE
DJIEKTPOMATI'HUTHOE I1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI
10 101 DNEKTPOMAarHUTHOE TOJ€. DJIEKTPOMAarHUTHBIE BOJIHBIL
' CBoiiCTBA AJIEKTPOMArHUTHBIX BOJH
10.2 [IIkana 3€KTPOMarHUTHBIX BOJIH




10.3 OnekrpoMarHuTHas mnpupoaa cBera. CKOpOCTh CBeTa.
' BousiHOBBIE CBONCTBA CBETA
[IpakTudeckue pabOTHI:
10.4 H3ydyeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOUIBIO
MOOHITEHOTO TenedoHa
Odusnyeckue SBICHHS B  MPUPOJE: OHOJOTUYECKOE
10.5 neiicTBue BUJIUMOTO, YABTPApHOIETOBOTO u
PEHTT€HOBCKOTO U3JTy4CHUN
106 TexHnueckue yCTpOMCTBA: HCIIOJIb30BAHUE
' AJIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JlyueBas monens cBera. MIcTOUHMKY CBETa
11.2 [IpsimonuHelHOE pacpoCTpaHEHHE CBETA
113 Otpaxenne cBera. [lmockoe 3epkano. 3aKOH OTpaKeHUS
' cBeTa
114 [Ipenomnenne cBera. 3akoH mpenomieHusa cBera. [loaHoe
' BHYTpPEHHEE OTpaKeHUE CBETA
11.5 Jlunza. Xon tydeii B THH3E
116 OnTuueckass cuctema (oToammapara, MHKpOCKONa U
' TeJecKona
117 ['ma3 kak onTHueckas cucTeMa. bIU30pyKoCThb U
11 ' JAIbHO30PKOCTh
118 Paznoxxenne Oemoro cera B cnektp. OmbiTel HbrloTOHA.
' CrnosxeHue CeKTpaabHBIX IIBETOB. [lucnepcus ceTa
[IpakTuueckue pabOTHI:
HccnenoBanue 3aBUCHMOCTH yIjla OTPKEHHUSI CBETOBOTO
Jayd4a OT yriia NaJeHus.
W3ydyeHne XapakTepuUCTHK HW300pa)KeHUs IMpeaMeTa B
MJIOCKOM 3€pKaje.
11.9
HccnenoBanue 3aBUCUMOCTH yIJia MPEIOMIIEHUS CBETOBOTO
Jy4a OT yIJia MaJieHusl Ha TPaHUIIE «BO3AYX — CTEKIIO».
[Tonyyenne wu300pakeHU C MOMOINBIO coOHMparomien
JIUH3BL
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTUYECKOU CHIIBI




coOuparoniei JTUH3BL
OMBITHI 10 PA3JI0KEHUIO OEJIOr0 CBETA B CHEKT.
OnpIThl 10 BOCHPUATUIO IIBETA NPEIMETOB MpU HX

HaOIIOIEHUH Yepe3 [[BETOBbIC (DHUITBTPHI

dusznuyeckue SBICHHUSI B npupoac: 3aTMCHUA COHHIIa n

11.10 JlyHbl, 1IBETA TEJ, ONTHYCCKHUE SBIICHUS B aTMocdepe (1BeT
HeOa, pedpakius, paayra, MUPaK)
111 TexHuyeckue ycTpoiicTBa: OYKH, MEPUCKOI, (hoToammapar,
' ONTUYECKUE CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA
191 Omnbitel  Pesepdopna u 1utaHerapHas Mojenb aToMma.
' Monens aroma bopa
199 Ucnyckanne u moriomeHue cBera aroMoM. KBaHTBHI
' JInnenyaTeie CIIEKTPHI
12.3 PagnoaxktuBHOCTE. Anb(a, 6eTa- u raMMa-u3IydeHus
194 Crpoenune aromHoro snapa. HykiioHHass Mozeinb aTOMHOTO
' anpa. M3oTonsl
125 PagnoaktuBHbie mipeBpamienus. Ilepuon mosypacnanaa
' ATOMHBIX SIJEP
196 SlnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsIOBOTO M
' MacCOBOT'O YHUCEI
12 12.7 OHeprus CBsI31 aTOMHBIX si7iep. CBsA3b MacChl U SHEPTUU
198 Peaknun cuntesa u geneHus saep. VCToOYHMKM sHEpruu
' ConHa u 386311
199 Snepnas  sHepretuka.  JleiicTBUE€  pagMOaKTHUBHBIX
' U3JIy4€HHI Ha )KUBbIE OPTaHU3MBI
[IpakTuueckue pabOTHI:
Habnmionenne  cojomHbIX M JIMHEWYATBIX  CHEKTPOB
1910 U3ITy4EHUS.
HccnenoBanue TPEeKoB: M3MEPEHHE SHEPTUMM YaCTHIBI IO
TOPMO3HOMY NyTH (110 poTOrpadusm).
W3mepeHne paanoakTUBHOTO GoHA
1211 ®uznyeckue  SABJIEHUA B IPUPOJE:  €CTECTBEHHBIN

paﬂHOaKTHBHLIﬁ (pOH, KOCMHUYCCKUC JIYYH, paJUOAKTUBHOC




U3JIyYEHUE MIPUPOTHBIX MHHEPAJIOB, JICACTBUE

PaaOaKTUBHBIX H3Hy‘-1€HPIﬁ Ha OpraHu3Mm 4CJIOBCKa

12.12

TexHuueckue yCcTporucTBa: CIEKTPOCKOI, HHIMBUAYAIbHBIN

JIO3UMETp, Kamepa Buiibcona




MPOBEPSIEMBIE HA OI'D I1O ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yJibTaTam 06a30BOro
YPOBHSI OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOIl MPOrpaMMbl
OCHOBHOT0 0011er0 00pa3oBanus Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B HAy4yHOM  KapTHMHE  MHpa;
c(hopMUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOM CBSI3U
U T03HAaBAEMOCTH SIBJICHUM NpPUPOJBI, O POJIM HKCIHEPUMEHTa B
¢uszuke, o cucreMooOpasyroleil poiau (U3MKK B Pa3BUTHUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHMK W WX POJIM B IEJOCTHOW €CTeCTBEHHOHAYYHOM
KapTUHE MHUpPA, O BKIAJE€ POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIErO

MHUpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKCHUU KaK
crioco0e CyIIeCTBOBAHUS MaTepUH, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEUIECTBA, O (U3UYECKOH CYIIHOCTH SIBICHUH TPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJCKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBICHHS [0 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOIIUX JaHHOE (PU3HUECKOE SBIICHUE;
YMEHHUE pPaclO3HaBaTh MPOSBICHAE U3YUYCHHBIX (DU3HMUCCKHUX SIBIICHHUI
B OKpYXKAlOIIeM MHUpPE, BBIACIAS WX CYIICCTBEHHBIC CBOWCTBA

(TTpu3HAaKM)

Bnagenue ocHoBaMHM NOHSTHUMHOIO alaapara M CHUMBOJHYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I MU HUCIIOJIb30BAHHUC HX JI PCIICHHA y‘le6HBIX 3ajJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IG SIBJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYICCKHUEC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€NI U (I)I/ISI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMHM METOJOB HAy4YHOTO TIO3HAHUSA C Y4ETOM
coOmrofeHus mpaBui 0€30MacHOTO Tpyna: HabmroaeHHe (U3UIECKHX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyTOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATH €0 PE3YIbTAThI, (POPMYIHUPOBATH BBIBOJIBI;
MPOBEACHUE TPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3HMUECKUX BEITUYHH:
YMEHHE IUIAaHUPOBATh HW3MEPEHHS, CaMOCTOSATENILHO coOMpaTh
OKCIIEPUMEHTAIBHYI0  YCTAaHOBKY [0 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJWYMHBI M aHAIM3UPOBATH TOJTYUYEHHBIE PE3YIbTATHI C
Y4€TOM 33JaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHUN;
NPOBEICHUE  HECIOXKHBIX  OKCIIEPUMEHTANBHBIX  HCCIIETOBAHMUIA,
CaMOCTOSITEILHO  COOMpaTh  AKCIIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HCCIENOBAaHWE TIO0  WHCTPYKIUH,  IPEICTABISATH
MOJIydeHHBbIE 3aBUCHUMOCTH (PM3UYECKUX BEIMYHMH B BHUJE TaOIHUI] U
rpadMKOB, YYUTHIBATh MIOTPEITHOCTH, JIENIATh BHIBOJIBI IO PE3YIIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojene
(MaTepuasibHasi TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEIH CTPOSHUS
ra3oB, JKUAKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $/ipa) U YMEHHE MPUMEHSTh WX IS

00BbSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue 00bACHATH (PU3UUECKHE MPOIECCHl U CBOMCTBA TE€Jl, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CIICICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3y4EeHHBIE CBOICTBA (PU3MUECKUX

HBHCHHﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHue pemath pacuéTHelie 3adaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCTOJB3Ys 3aKOHBl W (OPMYJNBI, CBsI3bIBatONIHME  (pU3HUECKHe
BCJIMYMHBI, B YACTHOCTH, 3alMCHIBATh KpPaTKOE YCJIOBHE 3ajayM,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOX0IUMBIC ISl €€ PEIICHUs, HCII0JIb30BaTh CIIPABOYHBIC JaHHBIC,
IPOBOJUTh PACYEThl W OICHUBATh PEATUCTUYHOCTH MOJYYECHHOTO
3HaueHus (PU3MYEeCKON BETUYMHBI; YMEHUE OMPENENITh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a9Yn

YMmenue XapaKTepru30BaTb IMPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, " TIPOMBIINIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHUIO, UCIIOJIb3YSA 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBIIGHUH U HeO6XO,Z[I/IMLIC (I)PI3PI‘-ICCKHC




3aKOHOMEPHOCTH

10

YMeHHe HCHOoJb30BaTh 3HAHUS O (PU3HYECKHX SBICHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH — NPHU
oOpamernn ¢ OBITOBBIMH ~ HpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHNMAaHUe
HEOOXOIMMOCTH TMPUMEHEHHS JOCTIKCHHNA (H3UKH W TEXHOJIOTHH

AJI paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUSA

11

OnelT moOMCKa, NpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOPMALIUU
(U3MYECKOTO COJEP)KAaHUA C MCMOJIb30BAaHUEM HHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OILIEHMBATh JOCTOBEPHOCTH
MOJy4eHHON uH(OpMalMd Ha OCHOBE WMEIOIIMXCS 3HAHUW |
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJIHEHUHM Y4YEOHBIX 33JaHUN HAY4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3MUecKoro coAep KaHMsl, CIPAaBOYHBIE MAaTEpHalbl, PECYpChl CETH
Wnrtepner; BnageHue 0a30BBIMM  HaBbIKAMHU  [PeOOpa30OBaHUS
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA OI'D9

1O PU3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe — ABMkKeHuHe.  MatepuanbHas — Touka.  Cucrema  oTcuéra.
' OTHOCHUTENBHOCTD ABHIKEHUS
19 PaBHOoMepHOE M HepaBHOMepHOe aBMKeHue. CpenHsis ckopocTb. Dopmyna Juist
' BBIUUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE NpSIMOJMHEWHOE JABM)KEHHE. 3aBHCUMOCTb KOOPAMHATBHI Telaa OT
BPEMEHH B CIIydae PaBHOMEPHOT'O IIPSIMOJIMHENHOIO JIBUKCHHUS:
13 1 xt)=x,+v1
I'padukn 3aBUCHMOCTH OT BpEeMEHM s MPOEKIHMH CKOPOCTH, MPOEKUUU
IepeMeNIeHus, ITyTH, KOOPAUHATHI [P PABHOMEPHOM IPSMOJIMHEWUHOM JIBUKEHUN
3aBUCHMOCTh KOOpDJAMHATBI Tella OT BPEMEHHM B Cllydae pPaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO JIBH)KECHUS:
2
Sl =vg, = f+a %
@opMynbl Uil TPOEKUUU TNEPEMEIIECHUS, MPOEKUNH CKOPOCTH W MPOEKUINU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSAMOJIUHENHOM JIBHKCHUU:
2
1.4 s () =vy,-t+a, EX
U_\'(f) =Up, +4, L,
a,(r) =canst,
UI.‘c: - JI”’}l.'rz =la.s,
I'padbuku 3aBUCHUMOCTM OT BpEeMEHH Uil MPOEKIUH YCKOPEHHs, MPOCKIUU
CKOpPOCTH, TMPOEKUHUHU [EePEMEUIEHUs, KOOPAMHATHl IPU PABHOYCKOPEHHOM
MIPSIMOJIMHENHOM JIBM)KCHUN
CBobGonHoe maneHue. DOpMysbl, ONUCHIBAIOIIME CBOOOJHOE MAJECHUE Tena IO
15 BEPTUKAIH (IBIKEHHE TeJla BHU3 UM BBEPX OTHOCUTENIBHO MOBEPXHOCTH 3EMIIN).
' I'paduky 3aBUCUMOCTH OT BPEMEHHM /sl TNPOEKUHUU YCKOPEHHUs, MPOEKIHUU
CKOPOCTH ¥ KOOPAWHATHI IIPU CBOOOIHOM TaJICHUU Tejla 10 BEPTUKAIN
1.6 | CkopocTb pPaBHOMEpPHOTO [BM)KEHUS Tela IO OKpyKHocTH. HampaBieHnue




CKOPOCTH.

@dopmyna Uil BBIYHMCICHHUS CKOPOCTH YEpe3 PaJAuyC OKPYXKHOCTH U TEPUO

oOparieHus:
2mR
L=
T

LlenTpocTpemMuTenbHoe  ycKopeHue.  HampaBieHue — IEHTPOCTPEMHTEIIBHOTO

yckopeHusi. opmyna Juisi BBIYUCICHUS YCKOPEHUS:

1.7

Macca. IInotHocTh BemecTa. @opmyrna sl BBIYUCICHUS TUIOTHOCTH:

_m
V

1.8

Cuna — BektopHas puzmdeckas BenuunHa. ClI0KeHne Chil

1.9

SIBnenune nunepuuu. [lepBrrit 3akon HproToHa

1.10

Bropoii 3akon HeroToHa:

F=m-d
CoHanpaBJIeHHOCTbh BEKTOPA YCKOPEHHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH HA

TECI0

1.11

Bzaumopericteue Ten. Tpernit 3akon HeroToHa:

Fry=-Fiy

1.12

TpeHI/Ie IIOKOA M TPCHHUEC CKOJIbXKCHHA. d)opMyna UL BBIMUCIICHUA MOIYJIIST CHUJIBI

TPCHUA CKOJIbXKCHUA!

Frpzp-;"-f

1.13

Hedopmanus Ttena. Ymnpyrue U Heynpyrue aedopManuu. 3aKOH ynpyrou
nedopmanuu (3akoH I'yka):

F=k-Al

1.14

Bcemuproe Tsarotenue. 3aKOH BCEMUPHOTO TATOTCHUS:
My -1,
F=Gg.-—L1 _2
R
Cuiia TshkecTH. Y CKOpeHHe CBOOOIHOTO MMaeHHSI.




dopmyna ISt BBIYUCICHUS CHIIBI TSHDKECTH BOIM3H noBepxHocTy 3emun: F = mg.
JBuxenue mianer Bokpyr Cosnua. IlepBas kocmuueckas ckopocts. HeBecomocThb

U NIEPETPY3KU

1.15

Nmrrynese Tena — BeKTopHast GU3HUYecKas BeIHYHHA.
p=mo

Nmnynec cucremsl Ten. 3MeHenne umnynbsca. MMImynbc cusbl

1.16

3aKkoH COXpaHCHUWA UMITYJIbCA IJIA 3aMKHYTOI7I CUCTEMBI TCJI:
p=myUy +m, U, =const

PeakTtuBHOE NBMKEHNUE

1.17

Mexannyeckas pabora. @opmyra JiIsl BBIYUCIEHUS paOOThI CUIIBL:

A=Fsoosct

Mexannyeckass MOI{HOCTb:

v=24
I

1.18

Kunernueckas n MNOTCHUUAaJIbHAs SHCPIUi. d)opMyna JJIs1 BBIYUCIICHUA

KUHETUYECKON SHEPIUU:

H!Uz
Be=mm

Teopema o kuHeTHYecKoi sHeprun. DopMyia a1 BEIYUCIECHUS TOTEHIIUAIbHOU

SHEPruu Tela, MOJHITOro

Hag 3eMiuéit:

E,= mgh

1.19

Mexannueckas OHCPIuAi:
E=E;+E,

3aKoH COXpPaHCHUA MEXaHHYeCKOM OHCPI'Uu. (DopMyna IJIs1 3aKOHa COXpPaHCHHA
MEXaHH4YeCKOM SHEPIrruu B OTCYTCTBUC CUJI TPCHUS: E = const.

HpeBpameHI/Ie MEXaHHYeCKOH SHEPruu Mpu HAJINYUU CHUJIBI TPCHUSA.

1.20

[IpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.
Peruar. Moment cuibsl; M - Fl.

YciaoBue paBHOBECHSA pblyara:

M +M, +..=0

[MoaBwxHbIM 1 HenoABWKHBINA 010ku. KIT/] mpocThIX MeXaHHU3MOB,




n= Aronesnan
A‘S&I‘IH‘E[EE:E&H

JlaBiienue TBEpIOTO TEIA.

@opmyia Ui BBIYMCIICHHS JABJICHUS TBEPIOTO Tena:

_F
p= Gl
1.21 | [aBnenwue raza. ATMocepHOE JTaBICHUE.
I'unpocraTtuyeckoe AaBiieHUE BHYTPU KUIKOCTH.
dopmyra JyIsl BBIYUCICHUSI 1aBJICHUS BHYTPHU KUIKOCTH:
P=pgh+Dn,
1.22 | 3axon ITackams. ['mapaBnuyeckuii mpecc
3akoH Apxumena. DopMmyna UII  ONPEACICHUS  BBITAIKUBAIOIIECH  CHIIBI,
JNEUCTBYIOLIEN Ha TEJO, HOTPYKEHHOE B KUIAKOCTh WM ra3:
1.23
Fap =pEV
VYcnosue miaBanus tena. [InmaBanue cynoB u BO3ayXoIUIaBaHHE
Mexanndeckue Konebanus. AMIITUTYIA, TIEPUOJ U YacToTa Kosebanuit. dopmyna,
1 pq | CBA3BIBAIONIA] HACTOTY U HEPHOJ KoJIe0aHmil:
Vv = L
T
195 MaremaTuueckuii W TOPYKUHHBIM MasTHUKU. [IpeBpaiieHue sHepruud Mnpu
' KoJie0aTeIbHOM JBMKCHUU
1.26 | 3aryxaromniue kojaebanus. BeiHyxaeHHbIe KosieOaHus. Pesonanc
Mexannyeckue BOJHBL. [IpomosnbHble M TonepedHble BOJHBL. [[nMHA BOJIHBI U
1.27 | CKOpOCTb pacrnpOCTPaHEHUSI BOJHBI:
Lh=v-T
128 3Byk. ['pomMKkocTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI HA TPAHUIIEC ABYX
' cpen. Hdpa3Byk 1 ynbTpa3ByK
Ipaxmuuecxue pabomoi
N3mepenue cpenHell IMIIOTHOCTH BEIIECTBA; apXUMENOBOW CHIIBL, KECTKOCTH
MPYXUHBL, KOd(h(dUIIMEHTAa TPEHUS CKOIBXKEHHs;, pabOThl CHIIBI TPEHUS, CHIIBI
1.29 | ympyrocTtH; cpeAaHell CKOPOCTH [BIDKEHHUS Opycka MO HAKIOHHOW MJIOCKOCTH;

YCKOPCHUA 6pyc1<a Ipu ABUKCHUU T10 HaKJIOHHOH IIOCKOCTH; YaCTOThI U ICPUOJda
KoJICOAaHMH MaTeMaTUYeCKOro MasgTHUKA, 4YaCTOTbl H TIIE€pHUoOaa KoJIeOaHMH

NPpYXUHHOTIO MAasATHHUKA; MOMCHTA CHJIbI, I[eﬁCTBYIOHlCPO Ha pbryar, pa60TBI CHJIbI




YIPYTOCTH MPH MOABEME Tpy3a C MOMOIIBIO HETIOABWKHOTO OJ0Ka; paboThl CHUIIBI
YIIPYTOCTH NPH MOABEME IPy3a ¢ TOMOIIBIO MOIBMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CHIIBI OT 00BEMa MOTPYKEHHOM yacTu
TCJIa U OT INIOTHOCTH KHUJAKOCTHU, HE3aBUCUMOCTHU BBITaJIKHBaIOHIefI CHJIBI OT MAaCChbl
TCJIa; CHUJIBI TPCHHA CKOJIBKCHHA OT CHUJIbI HOPMAJIBHOI'O MJAaBJICHHUA W OT poJda
IOBEPXHOCTH; CHWJbl YOPYIrOCTH, BO3HHMKAKOIICH B IPYKHHE, OT CTEIECHHU
nedopManuu MPYKUHBI;, YCKOpPEHHs Opycka OT yria HakJIoHa HampaBIISIONICH;
nepuoaa (qaCTOTI)I) KoJjieO0aHuii HUTSIHOTO MasiTHHKa OT JJIMHBI HUTH, NICPUOa
KoJjeOaHui TPY)KMHHOTO MAasiTHUKAa OT MAacChl Ipy3a M JKECTKOCTH MPYKUHBI,
HCCIIEIOBAaHUE HE3aBUCUMOCTH NEpHO0a KoJIeOaHUH HUTSIHOIO MasiTHUKA OT MacChl

rpy3a. [IpoBepka ycioBusi paBHOBECHS pbluara

Quszuueckue aeneHus 8 npupooe: IPUMEPBI IBUKEHUS C PA3IINYHBIMU CKOPOCTAMU
B JKMBOW M HEXKHBOW NIPHUPOJE, NEHCTBHE CWIBI TPEHHS B NPUPOJE M TEXHHKE,

IOPUJIMBBI W OTJIUBEI, JABWXCHHC IIJIAHCT Comaeunoi CHUCTCMBbI, PCAKTHBHOC

1.30 JIBVDKEHUE KUBBIX OPTaHU3MOB, PhIUard B TEJE YeIOBEKa, BIMSHHE aTMOC(EPHOTO
JIaBIICHUsI Ha JKUBOM OpraHW3M, TUIaBaHHE PBIO, BOCIPHUATHE 3BYKOB >KHUBOTHBIMH,
3eMJICTPSICCHUE, CCHCMHUYECKIE BOJIHBI, IlyHAMH, X0
Texnuueckue ycmpoiicmea: CUHIOMETP, IATYUKU TIOJOXKCHHS, PACCTOSHUS U
YCKOPEHUs, IUHAMOMETp, TMOJIIMITHUKH, PAKEThI, pbIUar, TIOABIKHBIA U

151 HETIOJIBMDKHBIA OJIOKH, HAKJIOHHAsl IJIOCKOCTh, IMPOCTHIE MEXaHWU3MBI B OBITY,

' COOOIIAOIINECS] COCYIIbI, YCTPOWCTBO BOJIOTIPOBOJA, THAPABINYECKAN TIpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, TMOPIIHEBOW HACOC, apeoMETp, IXOJIOT,
WCIIOJIb30BaHUE YIIbTPa3BYKa B OBITY H TEXHUKE

2 TEIJIOBBIE ABJIEHUSA
OCHOBHBIE TOJIOKEHHSI MOJICKYJISIPHO-KUHETHYECKOW TEOPUH CTPOCHHS BEIECTBA.

2.1 | Mopnenmu TBEPAOTrO, IKUAKOTO H  Ta3000pa3HOTO  COCTOSHHMI  BEIIECTBA.
Kpucrammuueckue u amopHbIe Tena

. JIBukeHue yacTuil BemecTBa. CBsA3b CKOPOCTH JIBUKEHUS YaCTHUIL C TEMIIEPATypoil.

. BbpoyHnoBckoe nBmxkenue, nuddysus

2.3 | CmauuBaHUE U KaNMWUISIPHBIE SIBICHUS

2.4 | TenyoBoe pacIIMpEeHUE U CKATUE

2.5 | TemmoBoe paBHOBECHE

26 Buytpennsas osHeprus. PaGota u Temyonepenadya Kak CIOCOObl HM3MEHEHMS

. BHYTPEHHEH 3HEpruu

2.7 | Bupapl Temonepenadu: TEMIONPOBOIHOCTb, KOHBEKLIUS, U3TydeHHE




2.8

HarpeBanue u oxnaxaenue tei. KoamuecTBo TeIioTel. Y 1ejbHas TEINIOEMKOCTbD:

O=cm(t,—1)

2.9

3aKkoH COXpaHCHHUA OJSHCPIrurh B TCIUIOBBIX IIpOLIECCaX. YPaBHCHI/Ie TCIIJIOBOI'O

Oatauca:

O +0,+..=0

2.10

Ucnapenne u xoHueHcaus. V3MeHeHUWE BHYTPEHHEHW OSHEPrud B IPOILECCE
ucnapeHuss W KoHJeHcauuu. KurneHue IKUIKOCTH. YenbHas  TEIuioTa

napoo6pazoBanus: L = Q/m

211

BiaxxHocTh BO31yXa

2.12

[InaBnenne n kpucrammsanus. MI3MeHeHne BHYTpEHHEN SHEPIUM NPH ILIABICHUN

" KpUCTAJUIU3aluu. yI[GJ'IBHaSI TCIIJIOTA IJIaBJICHUA:

0

m

2.13

BryTpeHnHss 3Heprus cropaHus TOIIMBA. Y I€IbHAs TEIUIOTA CTOPAHMS TOIUIMBA: (

=Q/m

2.14

[Tpunnume! padoTs! TeroBsix Apuratenei. KI1J[ TermmoBoro apurarens

2.15

Ipakxmuueckue pabomoi

W3mepenue ynenbHON TEMIOEMKOCTH METANIMYECKOTO IMJIMHAPA; KOJUMYECTBa
TEIJIOTHI, MOJTYYCHHOTO BOJOW KOMHATHOM TeMmIiepaTypbl (PMKCHPOBAHHOW MAacChl,
B KOTOPYIO ONYIIEH HarpeTblii LWIMHIAP; KOJIMYECTBa TEIUIOThI, OTAaHHOTO
HarpeThiM LUJIUHAPOM, IOCJE OMYCKaHHs €ro B BOJYy KOMHATHOW TeMIEpaTyphl;
OTHOCHUTENIbHON BI@KHOCTH BO3[yXa; YAEIbHOM TEIUIOTHl TIUIABJICHUS JIbJA.
HccnenoBanue W3MEHEHHsS TeMIepaTypbl BOJbI MPH PA3IMYHBIX YCIOBUSX;
SIBJICHUS TEIJIOOOMEHa MPH CMENIMBAHWU XOJOJHOM M ropsdeil BOJbI; mpoiiecca

HucIapCHus

2.16

Qu3suueckue s61eHUs 6 Npupooe: TOBEPXHOCTHOE HATSHKEHHWE M KaNWUISPHBIE
SBJIICHUS B TMPUPOJE, KPUCTAJUIBI B Mpupoje, uznyueHue ColiHIA, 3aMep3aHue

BOJ0OEMOB, MOpCKHE OpU3bl; 00pa30BaHUE POCHl, TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoucmea: KalWUISApbl, MPUMEPbl HCIOIb30BaHUA KPUCTAIUIOB,
KUAKOCTHBIM TEPMOMETp, JAaTYMK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, THI'POMETpPBI, NCUXPOMETp, MapoBas TypOMHA, JABHUraTreilb BHYTPEHHEIO

CrOpaHus

OJIEKTPOMATI'HUTHBIE SABJIEHUA




3.1

OnexTpusanus Teil. J(Ba BUa 3JIEeKTPUUECKUX 3apsiioB

3.2 | BsammogeiicTBue 3apsikeHHBIX Tel. 3akoH Kymnona
3.3 | 3aKoH COXpaHEHUS INEKTPUICCKOTO 3apsaa
34 Onektpuueckoe Tmosie. Hanpsok€HHOCTH — AeKTpudeckoro moJiss.  [IpuHImn
' CYIEPIO3UIIH IEKTPUUECKUX T0JIEH (HAa KaUECTBEHHOM YPOBHE)
35 Hocutenmun snextpuueckux 3apsaoB. JlelicTBHE JIEKTPHUYECKOTO TIONS  HA
' NIeKTpUIecKue 3apsbl. [[pOBOTHUKY U TUAICKTPUKH
[TocrostHubIi AnekTpudeckuit Tok. [leiicTBus anekrpuyeckoro Toka. Cumia Toka.
3.6 | Hanpspkenwue.
l=qg/t,U=A/q
37 DNEKTPUUECKOE COMTPOTUBIICHHE. Y ACTBHOE JIEKTPUIECKOE CONTPOTUBIICHHE:
"~ R=pliS
3.8 | 3akon Oma myst yuactka anekrpudeckoit nenu: | = U/R
[TocnenoBarensHOE COCTMHEHUE TIPOBOTHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9 | [lapamnenbHoe coennHEHHE IPOBOJHUKOB PABHOTO CONPOTUBIICHUS:
U=U;I=1+1L; R:%
CMmenianHble COETUHEHUS POBOTHUKOB
3.10 | Pabora u momHOCTb AtekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jxoynsa — Jlenua:
3.11 3
O=I-R-t
e OneiT Dpcrena. MarHuTHoe ToJie MPSAMOTO MPOBOJHUKA C TOKOM. JIuHuU
. MarHuTHON MHAYKIIUU
3.13 | MarnuTHOE MoJie TOCTOSTHHOTO MaruuTa. B3anMmoeiicTBre MOCTOSIHHBIX MarHUTOB
3.14 | ]leticTBHE MarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM
3.15 | OnbiTel @apanes. SIBnaeHue 3nekTpoMarauTHo uHykuuu. [Ipasusno Jlenna
Ipaxmuuecxue pabomoi
N3mepenne  3neKTPUYECKOTO COTPOTHUBIICHUSI  PE3UCTOPA; MOIIIHOCTH
3.16 | >IeKTpUUECKOTO TOKA; pabOThI JIEKTPUUECKOTO TOKA.

HccnegoBanue 3aBUCHUMOCTH  CHIIBI TOKa, BO3HUKAKOOICTO B IIPOBOIHHUKCE

(pe3I/ICTOpLI, naMnqua), OT HaIpsKCHUA Ha KOHLOAX HPOBOJHHUKA; 3aBUCUMOCTU




CONPOTHUBIIEHUSI OT JUIMHBI IIPOBOJHMKA, IUIOIIAJU €ro IONEPEYHOro CEYEHUs U
YIEJIBHOTO COIPOTUBIICHUSL.

[IpoBepka mpaBwiia JUIsl 3JIEKTPUUYECKOTO HANPSHKEHUST NPU NOCIEA0BATEIBHOM
COEIMHEHUU IIPOBOJHUKOB; IMpaBuja s CWIbl JJIEKTPUYECKOIO TOKa IpU

napajuieIbHOM COECAUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6NeHUs 6 Npupoode: DIEKTPUUYECKUE SBICHUS B aTMocdepe,

3.17 | »NeKTpUYEeCTBO KMBBIX OPraHU3MOB, MAarHUTHOE ToJie 3eMiH, JApeid MorocoB,
POJIb MATHUTHOTO TOJIS TSI KU3HH Ha 3eMile, TOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIepMEeTp, BOJBTMETP, pPEOCTar,
CU€TUYMK  DIIEKTPUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIBHBIE  NPHOOPHI,

3.18 | marpeBarteibHBIE DIEKTPONPHOOPHI (TIPUMEPHI), ITEKTPHUECKUE TPEIOXPAHUTEIH,
AIIEKTPOMATHUT, AJIEKTPOABHUTaTeNb MOCTOSHHOTO TOKAa, T€HEPAaTop MOCTOSHHOTO
TOKa

3.19 | DnexrpomarHuTHBIEC BOJHBL [1IKaa 3JeKTpOMAarHUTHBIX BOJTH

3.20 | JlyueBas moneins cBeta. [IpsMosmHEliHOE pacIpoCTpaHEHHE CBETa

3.21 | 3akoH oTpaxenus cBeta. [Iimockoe 3epkaino

3.22 | Tlpenomnenue cBeTa. 3aKOH MPEIOMIICHHUS CBETA

3.23 | ucnepcus cBeta

3.2 JIunza. Xon nydedd B nuH3e. DOKYCHOE pacCTosHUE JUH3BL. OnTHyeckas Cuiia

' maun3el: D = 1/F

3.25 | I'ma3 kak onrudeckas cuctema. OnTHYeCKrue MPUOOPHI
IIpakmuueckue pabomol
W3MepeHne oONTHYECKOM Ccuibl coOuparomeil JuH3bl; (OKYCHOTO pacCTOSIHUA
coOuparole JTMH3bI (110 CBOMCTBY paBEHCTBA Pa3MEPOB MPEIMETA U N300PAKECHMUS,
KOrja IpeaMeT pachojoXeH B JBOMHOM (oKyce), IMoKazaTens IpeloMIICHUs

3.26 | crexua.
HccnenoBanue cBoiicTBa M300paskeHMs], MOJYYEHHOIO C MOMOIBIO cOoOMparolien
JIMH3BI; U3MEHEHHs (POKYCHOTO PACCTOSHUS JIBYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTH
yrila MpeJoMJICHHsI CBETOBOTO Jyda OT yrjla MHaJeHHs Ha TPaHUIEe «BO3AYX —
CTEKJIO»

3.7 Qusuueckue aenenus 6 npupooe. 3atMmeHuss ComHua u JlyHbl, 1BeTa Ted,

. ONTHYECKHUE SIBJIEHUS B aTMocepe (IBeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticméa: OYKH, TepuUCKom, (oToamnmapar, ONTHYECKHE

CBE€TOBOIbI




KBAHTOBGIE SABJIEHUA

PamnoaktuBHOCTh. Anb(da-, Oera-, ramma-usznydeHus. Peakiuu anbda-u Oera-

4.1
pacnazga

4.2 | Omsitel Pesepdopaa no paccessauro anbda-yactun. [Inanerapras Moaens atoma

4.3 | CocraB aromHOTO sipa. M30Tombl

4.4 | Ilepuon nomypacraja aTOMHBIX SiA€p

4.5 | SnepHble peakuuy. 3aKOHBI COXpPAHEHUS 3apsiI0OBOT0 M MAaCCOBOTO UUCEI
Qusuueckue A6NeHUss 8 HNpupode: €CTECTBEHHBIM PpaJMOaKTUBHBIA  (oH,

4.6 | KOCMHUYECKHE Jy4H, PaJHOaKTUBHOE M3ITydeHHE MPUPOJIHBIX MUHEPAIIOB, JICHCTBHE
PaTMOaKTUBHBIX M3Iy4E€HUI Ha OPraHU3M YeioBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOII, WHAWBUIYAIbHBIH TO3MMETP, KaMmepa

BunbcoHa, anepHasi 3HEpreTuKa




YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



