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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yuétoM (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dusukay.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIMpaBlieHO Ha (opMupoBaHUe
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCS W OpraHu3alui0 HM3yYeHUS
(Gu3MKK Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke y4yuThIBaroTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IJIAHUPYEMbIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKXKe
MEXIPEIMETHbIE CBA3M ECTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogaMm o0y4yeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEILHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCsl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3[JaHUU pabodeil mporpaMMbl 1o y4eOHOMY MpPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, TIOCKOJBbKY (U3MdYecKkne 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomuerd u QGU3HIECKOU
reorpadguei, BHOCHT BKJIaJl B €CTCCTBEHHOHAYYHYIO KapTUHY MHpa,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3a7ad (PuU3MUEecKOoro oOpa3oBaHHS B CTPYKTYype OOIIETO
oOpa3oBaHus COCTOUT B (POPMUPOBAHUH €CTECTBEHHOHAYYHOW TPAMOTHOCTU U
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIENYIONIMMU KOMIETEHTHOCTSAMH, XapaKTePU3YIOIMIMMH €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTD:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OIICHUBATH U MMOHUMATh OCOOCHHOCTH HAYYHOTO MICCIICIOBAHUS;

e UWHTEPNPETHPOBATH  JIAHHBIE W  HWCIOJb30BaTh  HAy4YHBIC
JI0Ka3aTeIhCTBA JUIsl TIOJyYEHHUS BHIBOJIOB.

enn wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
omnpenenensl B KoHmenmuu mpemnonaBanus ydeOHOTO mpenmera «Dusmka» B
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oOpa3oBaTenbHbIX opranu3auusx Poccuiickoit ®enepanuu, peamu3yronmux
OCHOBHBIE  00111€00pa30BaTeNIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnerun Munucrepctsa npocsemienus Poccutickoit denepanuu (mpoTokon ot 3
nexadps 2019 r. Ne [1K4BH).

eaun nzyyenus pusuku:

NpPHOOPETCHHE WHTEpEeca W CTPEMIICHHS OOYYaroIHMXCS K HAYYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIC TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIICIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yjabTaTa HW3y4YeHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (PU3MKHU IS Pa3BUTHS JPYTUX
€CTCCTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
npo(eCCHOHATBLHOMN JACATCIBHOCTH, CBSI3aHHOW C (DU3MKOM, IOJTOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IG ITUX IIeneH ImporpaMmsbl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOT'O
O6I_HGFO 06pa30BaHI/I5[ oOecrnieunBaeTCs pCIICHUEM CIICAYIOIUX 3a1aY.

npuoOpeTeHne 3HaHWK O JTUCKPETHOM CTPOCHWW  BEIIeCTBAa, O
MEXaHUYECKUX, TEIUIOBBIX, SJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBIICHUSX;

NpUOOpETCHHE YMEHUW OIUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUI;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM dusznyecKux MOJIeTICH, TBOPYCCKUX "
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUW HAOII01aTh MPUPOIHBIC SBICHUS U BHITIOIHATH OTBITHI,
nabopaTopHbie  pabOTBl W OKCIEPUMEHTAIbHBIE HMCCIENOBAHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

ocBOeHHE MPUEMOB PabOTHI ¢ MHpOpMaIuend HU3NIECKOTO COJEPIKAHMUS,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O cepamMu IpodecCHoHaATBHON TEeSITSIBPHOCTH, CBI3aHHBIMHU
C (Gu3MKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO

oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Helelo), B 8



Kiacce — 68 gacoB (2 gaca B Heneno), B 9 kinacce — 102 4gaca (3 gaca B HeJEINiO).

[Ipennaraemslii B mporpaMMe no (U3HKE MepedyeHb JabopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTEb JAEIaeT BbIOOP MPOBENECHUS
7a0b0opaTOpHBIX PA0OT M ONBITOB C YYETOM HUHAMBUAYAJIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANBHBIX 3aJJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O I'OCY/IApCTBEHHOI0 YK3aMEHA 110 (PU3UKE.



COIAEPKXAHUE OBYYEHUA
7 KJIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOLIET0 MUPA.

®uszuka — Hayka o mpupoie. SBineHus npupoabsl. OU3NUECKUE SABICHHUS:
MEXaHUYECKUE, TEIJIOBBIC, JICKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.

Odusnueckue BenudyuHbL. M3mepenue Qusnueckux BenuuuH. Dusznydeckue
npubopsl. [lorpemHocTs u3MepeHuit. MexxayHapoiHasi CUCTeMa €IUHMII.

Kak ¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4YalT MPUPOY.
EcrecTBeHHOHay4HBI METOJI TO3HAHUS: HAOJNIOJEHWE, IMOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIJIBIIKCHUE THIIOTE3, SKCIIEPUMEHT I10 TIPOBEPKE TUIOTE3, O0BICHEHNE
HaOmogaemMoro siBjaeHus. Onucanue  QU3WYECKUX  SBIEHUM C  TOMOIIBIO
MOJIEJIEN.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. ®usnueckre TpuOOPHI U MpOIEAypa MPSIMbBIX U3MEPEHUN aHATOTOBBIM U
1T (POBBIM TPHUOOPOM.

Jlabopamopnuie padbomut u onvimot.

1. OmpeneneHre EHbI IeEHUS ITKaJIbl U3MEPUTETHLHOTO pUOopa.

2. H3MepeHune pacCTOSTHUM.

3. M3MmepeHne o0bEMA XUIKOCTH M TBEPAOTO Tea.

4. OrmpepneneHue pa3MepoB MaJIbIX TEIL.

5. M3mepeHune Ttemmeparypbl IPU IMOMOIIM KUJIKOCTHOIO TEPMOMETpA U
JNaTYMKa TeMIEPaTyphI.

6. lIpoBenenue uccinenoBaHus IO MPOBEPKE THUIIOTE3bI: NAJBHOCTH MOJIETA
HIapvKa, MyIMEeHHOTO TOPU30HTAIBHO, TEM OO0JbIle, YeM OOoblle BhICOTA
ycKa.

Pa3nea 2. IlepBoHavajibHbIe CBeAeHHUSI 0 CTPOEHUHU BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OTMbITHI,

JIOKA3bIBAIOIINAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHne 4actul] BemiecTtBa. CBs3b CKOPOCTH JIBDKEHHUSI 4YaCTHUI[ C
temneparypoii. bpoyHoBckoe naBwkeHue, nuddys3usa. BzaumoneicTBue dYacTuil
BEIIECTBA: MPUTSXKEHNUE U OTTAIIKUBAHHUE.



ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUJKOCTEW U TBEPJBIX
(kpucTamindeckux) Teld. B3auMOCBSI3b MEXIy CBOMCTBaAMHU BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OCoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

1. HabGmonenune OpOyHOBCKOIO JIBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmionenue  siBIeHUM,  OOBSCHAIONIUXCS  MPUTSHKEHHEM  WIHU

OTTaJIKMBAHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OneHka JuaMeTpa aroMa METOAOM psJioB  (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI 110 HAOJTIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OmnbITHI 110 OOHAPYKEHUIO JICHCTBUSI CHUJT MOJICKYJISIPHOTO TIPUTSIHKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

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

SBneHve wHepuuH. 3aKOH HHEpUUH. B3ammopeicTBue Ten Kak NpHYMHA
U3MEHEHUs CKOPOCTH [BIKEHUS Ted. Macca Kak Mepa HHEPTHOCTH TeJa.
[InotHOCTH BemecTBa. CBA3b IUIOTHOCTU C KOJWYECTBOM MOJIEKYJI B E€IUHHIIE
00BéMa BelecTna.

Cuila Kak XapakTepucTuka B3aumoneicTBus teil. Cuiia ynpyrocTd W 3aKOH
I'yka. M3mepeHune Cuibl ¢ TTOMOIIBIO AUHAMOMETpA. SBIICHUE TATOTECHHUS U CHUa
TskecTd. Cuna TSKeCTH Ha Apyrux IuiaHetax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTBytomas cui. Cuia TpeHHs.
TpeHune CKONbKEHUS U TPEHUE MOKOs. TpeHne B MpUpoae U TEXHUKE.

Jemoncmpauuu.

HabGmronenre MexaHU4eCKOTro BIKEHUS TeTa.
N3mepenune ckopocTu NPSMOJIMHENHOTO IBUKECHUS.
HaGmronenue siBieHUs: HHEPIIUH.

CpaBHeHuE Macc Mo B3aUMOJICUCTBUIO TEII.
CrnoxeHue cuJjl, HallpaBJIE€HHbBIX 110 OJJHOM MPSMOM.

Jlabopamopnwie padbomot u onvimot.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJEJH JIEKTPUUECKOTr0 aBTOMOOMJIS U TaK JaJiee).

2. OmnpenenieHre CpelHEM CKOPOCTH CKOJBXKEHUsS Opycka WIM IIapuKa Mo
HAKJIOHHOM IUIOCKOCTH.

1
2
3
4. HaOmronenne n3MeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.
5
6



Ornpenenenue MI0THOCTH TBEPIOIO TENA.

4. OmbITHI, E€MOHCTPUPYIOLIME 3aBUCUMOCTb pacTsKeHus (aedopmarumn)
MPYKXUHBI OT MPUIIOKEHHOU CUJIBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT
BECa TeJIa U XapakTepa CONPUKACAIOIUXCS IOBEPXHOCTEN.

Paspnen 4. /laBinenue TBEPABIX TeJl, KUIAKOCTEll U ra3oB.

Hasnenune. CriocoObl yMEHBILIEHUS U yBEJIMUYEHUs AaBieHus. JlaBneHue rasa.
3aBUCUMOCTb JaBJICHHMs Tra3a OT 00bEéma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, XKUAKOCTSIMU M raszamu. 3akoH Ilackansg. [IHeBmaTmueckue
MaIllMHbI. 3aBUCUMOCTBH JABJICHUS KUIAKOCTU OT TIyOWHBI. ['HIpocTaTHdeckuii
napanokc. Coobiaromuecs cocynbl. [ 'uapaBinyeckie MeXaHu3Mbl.

AtMmocdepa 3emun u atmocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
BO3AyIHON o0osoukn 3emin. OmnbiT Toppuuemnu. M3mepenue arMochepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO J1aBlIEHUs OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTrO JTABICHUSI.

JlelicTBHE KMIKOCTH M T'a3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxoniaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatroruecs cocy/bl.

['mppasnuueckuit mpecc.

[IposBnenue nericTBust aTMOC(HEPHOTO AABICHHUS.

3aBUCUMOCTh BBITAIKUBAIOMIEH CHUJIBI OT 00BEMa MOTPYKEHHON YaCTH

T€Ja U IUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKMBAIONIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.

8. YclOBHE IJIaBaHUS TeJl: MJIABAHUE WIM MOTPYKEHHUE TEN B 3aBUCUMOCTHU
OT COOTHOILLIEHUS TUIOTHOCTEN TEJIa U )KUIAKOCTH.

Jlabopamophuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHMMOCTH Beca Tejla B BOJIE OT 00bEMA MOTpyKEHHOM B
YKUJIKOCTb YaCTH TeJa.

2. OmpeneneHue  BBITAJIKMBAIOMICH  CWJIBI, JICHCTBYIOIEH Ha  TeJo,
MOTPYKEHHOE B )KUJIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHJIBI, JEUCTBYIOLIEH HA TEIIO
B )KHJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKUBAIOIIECH CHUJIBI,
JECUCTBYIONIEH HA TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT TUIOTHOCTH KUJIKOCTH.

o vk w N R
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5. KoHcTpynpoBanue apeomeTpa WIM KOHCTPYMPOBAHUE JIOAKH U
OIIpEIeNIEHUE €€ IPy30M0AbEMHOCTH.

Paspnen S. PaGora 1 MOIIHOCTH. DHEpPrusi.

Mexanundeckas pabota. MOLUIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecusi pbluara. IIpumeHeHue npaBuia paBHOBECHsS pblyara K OJIOKY.
«3onoroe mpaBwino» MexaHuku. KIIJ[ mpocteix mexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHepruss. KunHeTtmyeckas W TNOTEHUHAIBHAS DHEPTHS.
IIpeBpaieHne 0THOrO BHJIa MEXAaHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHNU3MOB.

Jlabopamopnuie padbomot u onvimot.

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

110 TOPU30HTAJIbHON ITOBEPXHOCTH.
2. HccienoBanue yciioBH paBHOBECHS pblyara.
3. Usmepenue KII/] HAKIOHHON MIIOCKOCTH.

4. H3ydeHHe 3aKOHA COXPAHEHMS MEXAHUYECKOW SHEPTHH.
8 KUIACC

Pa3znen 6. TeruioBble IBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETUUECKOW TEOPUH CTPOEHUS
BelecTBa. Macca M pa3Mepbl arOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKON TEOPHUHU.

Mopenu TBEPIOro, >KMIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnmuueckue u amopdusie Tena. OObsiCHEHHE CBOWCTB T'a30B, KHIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJIOKEHUN MOJEKYIIPHO-KMHETUYECKOW TEOPHUH.
CmaunBaHU€ U KalWJUISIPHBIE sIBJIEHUS. TemIoBoe pacCIMpeHUe U CxKaTuUe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIJIOBOI'O JBHXKEHUS
gactunl. Buytpenusis sHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEH OSHEpruu:
TeIuIonepe1aya 151 COBEpLICHUE paboTHI. Buner TEIUIONEPEAAYH :
TEIUIONPOBOIHOCTh, KOHBEKIS, U3JTYYEHHUE.

KonnuectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMEH U
TEMJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro OanaHca. IlmaBnenwe wu
OTBEpPACBAHUE KPUCTALNIMYECKUX BEIIECTB. YJENbHAs TEIJIOTa IJIABJICHUS.
[TapoobOpazoBanne u konmencamus. Mcmapenwme. Kunenme. YnmenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEpATypbl KHUIIEHUS OT aTMOC(EepHOro
JABJICHUSL.



BnaxuocTs Bo3nyxa.

OHeprus TOIUIMBA. Y I€JIbHAs TEIUIOTA CTOPAHUS.

[TpuHiunel padotel TernoBbix nasuratened KIIJ[ TtemnmoBoro aBuratesns.
TernoBble IBUraTENU U 3alATa OKPYKAIOIIEH CPEbI.

3aKOH COXpPaHEHMS U NIPEBPALIEHUS SHEPTUHU B TEIUIOBBIX IIPOLIECCAX.

Jlemoncmpayuu.

1.

2
3
4,
5

L 0 N D

10.
11.
12.
13.

HaGmonenne OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmonenue siBjieHUi cMaurBaHUS U KaTWUISIPHBIX SBICHUH.
HaGumoenue TermnoBoro paciimpeHust Teil.

N3menenne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIQXKJICHUHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Bubr Terionepenaym.

OxmaxieHue Ipu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn paboThl BHEITHUMH CHUIIAMHU.
CpaBHeHUE TEMIOEMKOCTEN pa3IMUYHbIX BEIIECTB.
HaOmnronenue KkuneHus.

HaGmronenne mocTosHCTBA TEMIIEPATyphI MPH TUIABJICHUH.
Moienu TEIUIOBBIX ABUTATEIEH.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

10.
11.
12.

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue qaBieHUs BO3yXa B OaJTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb JaBJICHUS BO3AyXa OT €ro
00bEMa M HArPEeBaHUS WIN OXJIAXKICHHUS.

IIpoBepka ruNOTE3bl JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMITEpaTyPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH DSHEPrud Tella B pe3yJlibTaTe
TEIIOTIEpeIaun U pabOThl BHEIITHUX CHIIL.

HccnenoBanne sIBACHUS TEIUIOOOMEHA IPH CMCEIIMBAHUU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpH
TEIJI000OMEHE C HAarpEeThIM METANTHICCKUM ITHITUHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporiecca ucrnapeHus.

OnpeneneHne OTHOCUTEIILHONW BIaXKHOCTH BO3/yXa.
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13. OnpeneneHre yeIbHON TEITOTHI IJIABJICHUS JIbIA.

Pazgen 7. Jinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

OnekTpu3anus Tenl. JIBa poaa 3JIEKTpUUYECKHUX 3apsaoB. BzammojeicTBue
3apsbkeHHBIX  Tenl. 3akoH KymoHna (3aBUCMMOCTh  CHIIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUS MEXTY TEIaMu).

Onekrtpuueckoe mnozne. Hanpssk€HHOCTh 3aeKkTpuueckoro mnois. IlpuHnun
CYINEpIO3ULIUHU IEKTPUUECKUX MO (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsigoB. DJIEMEHTAPHBIA JJIEKTPUUECKUMN 3apsii.
Crtpoenne aroma. IIpoBOJHMKM W  JUDJIEKTPUKU. 3aKOH  COXPaHEHMUS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
HNcTtoynuku mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HalpsKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y ICIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
st ydactka uenu. [locnemoBaTenbHOe W MapajuiesIbHOE — COEJUHEHUE
MIPOBOJHUKOB.

PaGora u MoOmHOCTH dJEeKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DneKTpuUecKue ey U MOTPpeOUTeNn IIEKTPUIECKON sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHblE ~ MarHuThl.  B3auMoneicTBHME  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJId U €r0 3Ha4€HUe JJIsl KU3HU Ha 3emIle.
OnbiT  Opcrena. MarHuTHoe ToJe  JJIEKTpUUYECKOro Toka. IIpuMeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MarHUTHOTO MOJISI HA MMPOBOJIHUK C TOKOM.
DJIeKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICronb30BaHUE 3JIEKTPOJBUTATEIEH B
TEXHUYECKHX YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue saekTpoMarnuTHOW uHAyKiuu. [IpaBuio Jlenna.

DneKTporeHepaTop. Crioco0b1 MOJTyYEHHUS ANEKTPUUYECKOM SHEPTHUH.
DNEKTPOCTAHIINK Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTUH.
Hemoncmpauuu.

DJIeKTpHU3alus Te.

JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DneKTpocTaTuyecKast MHIYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.

[IpoBOAHUKH U TUDIIEKTPUKHU.

MopaennpoBaHue CUIOBBIX TUHUN SJIEKTPUUECKOTO OIS,

NcToyHuKYM NOCTOSHHOTO TOKA.

JIelicTBUA 3JIEKTPUYECKOTO TOKA.

W X N A WN e
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

DIEKTPUYECKUN TOK B )KHJIKOCTH.

["a30BbIl pa3psia.

N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenune 21eKTpuYecKOro HarpsKEHNsI BOJIbTMETPOM.

PeocraTr u MarasuH conpoTUBICHUM.

B3aumopeiicTBue OCTOSIHHBIX MarHUTOB.

MopaennpoBaHue HEBO3MOKHOCTH PA3AEIEHUS MTOJTOCOB MATHATA.
MopaennpoBaHUE MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
OmneIiT Opcrena.

MarHuTtHoOe 1ose Toka. DJIeKTPOMArHHUT.

JleficTBrE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DNEKTpOABUraTeb MOCTOSSHHOIO TOKA.

HccnenoBanue sSBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Omnbrtel @apanes.

3aBUCHMOCTh HAIPaBJICHUS HMHAYKIMOHHOTO TOKa OT YCJIOBHUWM €ro
BO3HUKHOBEHMUS.

DIeKTporeHepaTop MOCTOSHHOTO TOKa.

Jlabopamopnuie padbomot u onvimot.

1.

o U ok~ w

10.
11.

12.

OmnpITel 1O HAOMIOAEHUIO DJICKTPHU3allMM  TeJl HWHIAYKIMEH | 1pu
COIPUKOCHOBEHUH.

UccnenoBanue JE€UCTBUS DSJIEKTPUUECKOrO TMOJI HAa TMPOBOJHUKUA U
TADJICKTPUKH.

Co6opka u mpoBepka pabOThI JIEKTPUIECKOH 11N MMOCTOSHHOTO TOKa.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO 4YE€pe3 PE3UCTOpP, OT
COINPOTHUBIICHUS] PE3UCTOPA U HAIIPSIPKEHUSI HAa PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOITHE 3aBUCUMOCTb AIEKTPUIECKOTO
CONPOTHUBIICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOMAAU IONEPEYHOrO
CEUCHHMS U MaTepuara.

[IpoBepka mpaBWiIa CIHOXKEHHS HANPSHKEHHM TIPU  IMOCJIEA0BATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia Uil CWIbl TOKA MPU TapajjieIbHOM COCIUHECHUU
PE3UCTOPOB.

Onpenenenue padOThI ANEKTPUUECKOTO TOKA, UAYILETO Yepe3 Pe3UCTop.
OnpeneneHue MOIIHOCTH DJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, MAYIIErO 4Yepe3 JIAMIIOUKYy, OT
HaNpsHKEHUS HA HE.

12



13. Onpenenenne KII/ HarpeBarens.

14. UccnenoBanue MarHuTHOIO B3aUMOJECHUCTBHS ITIOCTOSHHBIX MAarHUTOB.

15. I3yyeHrMe MAarHUTHOIO TIOJISI  IIOCTOSHHBIX MArHUTOB IpU  HUX
00BEIMHEHUY U Pa3/ICIICHUN.

16. MccnenoBanue QeUCTBUS JJIEKTPUUECKOIO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. ONBITBI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KATyIIKA C TOKOM M MarHutra OT CWIbl TOKa W HAIpaBlICHUS TOKa B
KaTyILKe.

18. MI3yueHue nercTBUs MarHUTHOIO I10JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3ydeHue padoThl JIEKTPOABUTATEIIS.

20. M3mepenune KII/I anexTpoaBUraTenbHON yCTAHOBKH.

21. OOBITBl MO MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUU 3HAYEHUsT W HaIPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

MexaHnnueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHUYECKOrO JIBHKEHHUsS. PaBHOMEpHOE MpsSMOJIMHEIHOE
nBuxeHne. HepaBHOMepHOe mpsmolinHeitHoe nBukeHHne. CpeqHsas 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JBUKEHHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMoiinHelHoe JBmkeHue. (CBoOonHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMKEHHE TO OKPY>KHOCTH. Ilepron m ywactora oOpaleHws.
JluneliHas u yriioBas CKOpocTH. LIeHTpocTpeMHUTENBHOE YCKOPEHHUE.

[Tepsbiii 3akoH Hptotona. Bropoit 3akon HeroTona. Tperuit 3akon HeroToHa.
[TpuHUUI CyNIEpIIO3UIUU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUSI TTOKOsL, IPYTUe€ BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOIHOTO
najgenus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTs 1 neperpys3ku.

PaBHOBecre marepuaibHOW TOYKHA. AOCOTIOTHO TBEpAOE Teio. PaBHOBecwe
TBEPAOTO TeJa C 3aKPEIUIEHHON OChIO BpaneHus. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue ummnynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMITyJIbCa. PEakTUBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cull TSXKECTHU, YNPYTrOCTH,
TpeHus. CBsi3b d3Hepruu u padoThl. [loTeHUIMANbHAS SHEPruUs Teya, MOAHSATOTO Hal
MMOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas

13



sHeprus. TeopeMa O KMHETMYECKOW DHEPIUU. 3aKOH COXPAHEHHsS] MEXAHUYECKOU
DHEPIUHU.
Jemoncmpayuu.

1.

o vk~ w

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

Habmronenre MeXaHUYECKOTO ABMKEHHS T€JIa OTHOCUTEIBHO Pa3HbIX TEJ
OTCU€Ta.

CpaBHeHUE TyTed W TPACKTOPHM JBUKEHHUS OJHOTO M TOrO K€ Tela
OTHOCHUTEIBHO Pa3HbIX TEJ OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUS MIPSMOJIIMHEWMHOTO IBUKEHUS.
HccnenoBanue npu3HaKoOB PAaBHOYCKOPEHHOTO ABUKEHHUSI.

HaGmonenue nBr>XeHHs Tela MO OKPY>KHOCTH.

Habmonenre MexaHu4ecKHUX SIBJICHUM, TPOUCXOSIINUX B CUCTEME OTCUETa
«Tenexxka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM  JBWXCHUU
OTHOCUTEJIBHO KaOMHETa PU3MKH.

3aBUCUMOCTh YCKOPEHHS Tella OT MAacChl Tejla U JICUCTBYIOIIEH Ha HETo
CUJIBI.

HaGmronenue paBeHCcTBa CHIT TTPH B3aUMOJICHCTBUU TEJ.

N3menenue Beca Tena Mpu YCKOPEHHOM JIBUKCHUH.

[lepenaua umiynbca Mpu B3aUMOJICUCTBUH TEII.

[IpeobpazoBaHus YHEPTUM NIPU B3aUMOIEHCTBUU TEII.

CoxpaHeHMe UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJIEHCTBUMU.

CoxpaHeHue UMITyJIbCa IPU aOCOIIOTHO YIPYroM B3aUMOJIEHCTBUU.
Habmronenmne peakTHBHOTO IBUYKEHUSI.

CoxpaHeHHE MEXaHUUYECKOM 3HEPTruy pU CBOOOJHOM MaJCHUH.
CoxpaHeHre MEXaHUYECKON YHEPTHH NPU ABMXKEHUU Tella MoJ1 1eHCTBUEM
HpPY>KUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoncTpynpoBanue Tpakra Jjisi pa3roHa W JajdbHEUIEro paBHOMEPHOIO
JBIDKCHHMSI IIIAPHUKA WJIH TEICHKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJBKCHHS OpycKa WM JIBHOKCHUS
IIapyKa 1Mo HaKJIOHHOH IIJIOCKOCTH.

OmpenencHue yCKOPEHHsI Tela TP PABHOYCKOPEHHOM JIBHKEHUU TIO
HAKJIOHHOM TNTIOCKOCTH.

HccnenoBanne 3aBHCUMOCTH TYTH OT BPEMEHH TIPH PaBHOYCKOPECHHOM
JBIDKCHHH 0€3 HayaJbHON CKOPOCTH.

IIpoBepka THUIIOTE3BI: €CIIM TPH PABHOYCKOPSHHOM JBIDKCHHH 0e3
HaYaJlbHOM CKOPOCTH IYTH OTHOCSTCS KaK psSJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHE MPOMEKYTKH BPEMCHH OJIMHAKOBEI.

HccnenoBanne 3aBUCHMOCTH CHJIBI  TPEHHUS CKOJIBKCHHUS OT  CHJIBI
HOPMAaJIbHOTO JaBJICHHUS.
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7. Omnpenenenuie K03 PuuueHTa TPEHHS CKOJIbKEHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBI.

9. Ompenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeEJa

10 TOPU30HTAIIBHON OBEPXHOCTH.
10. OnpesenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
UCIOJIb30BAaHUEM HETOJBHKHOTO U TOJABHYKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpaHEHUsI SHEPTUU.

Pasznen 9. Mexanuyeckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKK KOJCOAHUN: IEPHO/I,
4yacToTa, aMIiuTya. MareMatuueckuii U NMpy>KUHHbIA MasTHUKU. [IpeBpaiienue
SHEPTUU MPH KOJIEOATEITHHOM JIBHXKEHUH.

3aryxaromme — kosneOaHus.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoJHbBL. CBoiicTBa MeXaHMYeCKUX BOJIH. [IpogonbHble
nomnepeyHbie BOJHBL. JIJIMHa BOJMHBI U CKOPOCTh €€ pachpOCTpaHEHHS.
MexaHndeckue BOJHBI B TBEPIOM TeJe, CEHCMUUECKHE BOJTHBI.

3Byk. I'poMKkoCTh 3Byka U BbicoTa ToHa. OTpakeHue 3Byka. MH(ppa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.
1. HaGmromenuwe koneOaHMM Tel IO JEHCTBHEM CHJIBI TSHKECTH U CHJIBI
YIOPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGmroneHne BoIHYKICHHBIX KOJIeOAHUM U pe30HaHCa.

PacnipocTpanenue nmpoaoJIbHBIX U TONIEPEYHBIX BOJIH (HA MOJIEIIN).

HaGmroenne 3aBECUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTHYECKUM pe30HaHC.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHue YacTOThl M TEpHoja KoJieOaHWM MaTeMaTHYeCKOro
MasITHHKA.

2. OmpeneneHre 9acTOTHI M TIEPHOJIa KOJICOAaHUH TTPY>KMHHOTO MasTHHUKA.

3. HccrnenoBanue 3aBUCHMOCTH TeproAa KojaeOaHu MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH TIEPHOJIa KOJICOaHUN MPYKUHHOT'O MasSTHHKA
OT MAaCCHI Tpy3a.

5. IIpoBepka HE3aBUCHMOCTH IepHOAa KOJeOaHUW Tpy3a, MOABEIICHHOTO K
HUTH, OT MacCChI Tpy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh TMEpUoJa  KoJieOaHui
MPY>KMHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. M3mepeHne yCKOpeHHs: CBOOOIHOTO TaJICHUS.

Paznen 10. DinekTpoMarHuTHOE 1MOJIe U 3JIEKTPOMATHUTHBIE BOJIHBI.

o Uk w N
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ONEKTPOMArHUTHOE  MOJie.  OJIEKTpOMarHuTHele  BOiHBL.  CBoOMCTBa
3NeKTpoMarHuTHbIX BOJIH. [llkama snexkTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DnekTpoMaruuTHas npupoaa cera. CkopocTe cBeta. BoiHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TOMOIIBI MOOUIIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIe AIBJICHHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHeEiHOE

pacnpoctpanenue ceta. 3atMeHusa ConnHua u Jlynsl. Otpaxkenue cera. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenue cBeta. 3akoH TpejaomieHUs cBeta. [loHOe BHYTpeHHEe
OTpakeHue cBera. VICmonab30BaHWE TOJHOTO BHYTPEHHETO OTpaXEHHUs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xon nyweit B jumH3e. OnTuyeckas cucremMa ¢oToarmapara,
MUKpPOCKONAa M Tejleckona. ['J1a3 Kak onTHYecKas cucTema. BIn3opykocTh H
NaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmektp. Onbitel HetoTona. Crnoxkenue
CIEKTPAJIbHBIX IBETOB. J(Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE PacCIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue ceera.

Onrtruyeckuil CBETOBO/I.

Xox myueit B cobuparoiieii TuH3e.

XO0J1 Tyder B pacCEeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpunuun neiictBusa gortoamnmnaparta, MUKPOCKOIA U TENECKOIA.

10. Monens ri1asa.

W 00 N Uk~ WwWN e

11. Pasznoxenue 6e10ro cBETa B CIIEKTP.

12. ITonmyueHnue 6e10T0 CBETa MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBaHnue 3aBHCHUMOCTH yTIJIa OTPa)XKCHHUS CBETOBOTO Jyda OT yrja
TaJICHUsI.
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2. M3ydeHue xapakTepUCTUK U300paKEHUS MPEIMETa B TUIOCKOM 3€pKaie.

3. HccnenoBanue 3aBUCMMOCTH yIJIa MIPEJIOMIIEHUS CBETOBOIO JIy4a OT yria
MaJIeHHs Ha TPAHUIIE «BO3AYX—CTEKIIO».

4. Tlonmyuyenue n300pa)KeHUI C TOMOIIbIO COOMpAIOIIEH JTUH3HI.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomien
JIUH3BI.

6. OMBITHI IO Pa3JI0KEHUIO OEJI0T0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHHUHM Yepe3
I[BETOBBIC (DUIIHTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdopna u mianerapHas mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noronieHrue ceeta atomoM. KBauTel. JInHeyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOeHHUE aTOMHOTO
sapa. HykmonHnas wmoxaenp atomHoro snapa. M3otombl.  PapnoakTuBHBIC
npeBpaieHus. [lepuoa nmonypacnaga aTOMHBIX sIAEP.

SAnepHble peakiuu. 3aKOHBI COXpPAHEHUS 3aPsAI0BOTO M MACCOBOTO YHCEII.
DOHeprusi CBsi3M aTOMHBIX sifep. CBs3b Macchl W 3HEpruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku snepruun CosiHia U 3BE37.

Anepnas sHepretuka. JleWcTBUS pPAAMOAKTUBHBIX H3JIYYEHUH HaA >KUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIECHHUS.

2. CrekTpsl pa3JInYHbIX Ia30B.

3. Cnextp Bojopoja.

4. HabGnronenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTrurka MOHU3UPYIOIMNX U3TYUYECHHH.

6. Peructpanus uznyyeHus NpupoOAHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomot u onvimel.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUCHUSI.

2. HccrnenoBanue TPEKOB: W3MEPEHUE SHEPrUM YacTHIBI MO TOPMO3HOMY

nytu (o gororpadusim).

3. W3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-0000 1A U MOXYJIb.

[ToBTOpUTETHEHO-0000MIAIONTNH MOAYTh TIPEAHA3HAYCH JJI CUCTEMAaTH3AINH
u  0000mIeHWS  TPEIMETHOTO  COACpPXKAHWUS U ONBITA  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (Qu3HKe I 00y4Jarouuxcs,
BBIOPABIINX 3TOT YYEOHBIN MPEIMET.
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[Ipy n3yyeHUU NAHHOTO MOAYJIS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BHUJIbI
NeATeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEUMBACTCS JTOCTHXKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  PE3YyJIbTaTOB  00yueHus, (dopmMupyercs
€CTECTBEHHOHAY4YHAasi TPaMOTHOCTb: OCBOCHHUE HAYYHBIX METOJOB HCCIIEIOBAHUSA
SBJICHUU TPUPOJLI U TEXHUKH, OBJIAJECHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSSA [OJYYCHHbIE 3HAHUA, peElarh 3a4ayd, B TOM YHCIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpyHUMTIHANBHO AESATEIIBHOCTHBIM XapaKTep JAHHOTO pas3felia Pean3yeTcs
32 Ccu€T TOro, 4YTO OOy4YarolIuecs BBIMOJHSAIOT 3aJlaHusl, B KOTOPBIX UM
npeajaraercs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHWUW pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPYIKAOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIIe0BaHUs (DU3NYECKUX SIBICHUH, B TOM
YHUCIIe ISl POBEPKU TUIIOTE3 U MTOJYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh Hay4YHbIE OCHOBBI HamOoJie€ Ba)KHBIX JOCTHXKECHUUW COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEDP, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUU HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHJIOB
SHEPTUMU.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne ¢u3ukm Ha YPOBHE OCHOBHOTI'O 0OIIEro oOpa3oBaHMUs HAIPaBICHO
Ha JIOCTIKCHHE JTMIHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTCIbHBIX
PE3YIBTATOB.
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B pesynbraTe u3ydyenus puU3NKM Ha yPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuaronierocs 0yayT copMHUpOBaHbI CIEAYIONINE JTUYHOCTHBIC PE3YJbTaThl B
YJacTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUSA:

— IPOSABJIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
(bu3nuecKon HayKu;

— LIEHHOCTHOE OTHOILIEHUE K TIOCTHXKEHHUSIM POCCUNCKHUX YUEHBIX-(DU3HKOB;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

— FOTOBHOCTh K aKTHUBHOMY YYacCTHIO B 0OCYXJAEHUU OOUIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHHUEM
JTOCTHXKEHUHN (HPU3UKH;

— OCO3HAaHHME BAXHOCTH MOPAJIbHO-3TUYECKUX MPUHLMIIOB B JIESITENBHOCTH
y4E€HOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUS

— BOCHPHATHE 3CTETHUYECKHX KAauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
NOCTPOEHHUSI, CTPOIOCTH, TOYHOCTH, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOW HayKH Kak MOILHOTO HMHCTPYMEHTa
IIO3HAHUS MUpa, OCHOBBI Pa3BUTHUS TEXHOJOTHH, BaKHEHIIEH COCTaBIIAIOLICH
KYJIbTYDBI;

— Ppa3BUTHE Hay4yHOW JHOOO3HATEIBHOCTH, HHTEpPECA K HCCIEN0BATEIbCKON
NEeSATENbHOCTH;

S) ¢opmupoBaHusi  KyJAbTYPBI  310POBbS M  3MOLHMOHAJIBHOIO
0J1aronmoTyumsi:

— OCO3HAaHHME LIEHHOCTH 0e30macHoro oopaza >KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTU TMpaBWiI OE30MACHOrO IOBEJIEHUS Ha
TPaHCIIOPTE, HA JOpOrax, C 3JIEKTPUUECKUM M TEIJIOBBIM 0OOPYJOBAHHEM B
JOMAILIHUX YCJIOBUSX;

— c(hOpMHUPOBAHHOCTh HaBbIKAa pediieKcHM, MPHU3HAHME CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ IPaBa y IPyroro 4eloBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

— AKTHBHOE y4YaCTHE B PEIICHHM IPAKTHYECKHX 3a1ad (B paMKaX CEMBbH,
oOpa3oBaTelbHOW  OpraHW3alud, TopoAa, Kpas) TEXHOJIOTHYECKON W
COLIMAJIBHOM HANpPaBJICHHOCTH, TPEOYIOIIMX B TOM YHCIE U (PU3HYECKUX
3HAHM;

— UHTEpEC K MPAaKTUYECKOMY U3YUECHHUIO MPOQECCHii, CBA3AHHBIX C (PU3UKOM;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS
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— OpHEHTalusl Ha TMPUMEHEHHE (PU3MYECKUX 3HAHUM MJi1 pelieHus 3aaad B
o0JlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TMOCTYNKOB M OLEHKH WX
BO3MOXHBIX TTOCHEACTBUH JJIs1 OKPYXKAIOLIEH CPEIbI;

e — OCO3HaHHWE TrI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpoOiaeM M MyTed HX
pelIeHus;

e 8) aganTanum K M3MEHSIOUIUMCH YCJOBHUSAAM COLNMAJIBLHOM W NPHPOIHOM
cpeabl:

e — IMOTPEOHOCTh BO B3aMMOJICUCTBHMU MPHU BBHINOJHEHUU HUCCIEIOBaHUN U
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHUX,

e — TIOBBIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO
JeSITeIbHOCTD;

e — mOTPeOHOCTH B (HOPMUPOBAHMUU HOBBIX 3HAHUM, B TOM YHCJIE (OPMYITUPOBATH
U7, TIOHSTHUS, TUTIOTE3bl O (U3UIECKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME Ne(DUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH
buzuky;

e — IUTAHUPOBAHUE CBOETO0 pa3BUTUS B NPHOOPETEHHWU HOBBIX (UZUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3U MMPUPOIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCWUCTBUM C Y4YE€TOM BIHSHUS HAa OKPYKAIOUIYIO CpEny,

BO3MOXKHBIX TJIOOAJIBHBIX ITOCIICICTBUM.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMmbl Mo (U3UKE Ha YPOBHE OCHOBHOTO
obmrero o6pa3oBanus y o0ydaromierocst Oyayt chopMUpOBaHbEI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MTO3HABATEIHLHBIC YHUBEPCATbHBIC YUCOHbIE TCHCTBUS,
KOMMYHUKATHUBHBIC  yHHBEPCAJIbHbIE  Y4eOHbIE  JICUCTBHS,  PETYJISTHBHBIC
YHUBEpCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue AeMcTBUS:
e BBIIBIATh W XapaKTEPHU30BaTh CYIIECTBEHHBIE NPU3HAKH OOBEKTOB
(s1BJIEHUI);
e YCTaHABJIMBATH CYIICCTBCHHBIM MPU3HAK KIacCU(DHUKAIIMH, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS,
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BBISIBJISIT 3AKOHOMEPHOCTH M IPOTUBOPEUMS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIIMXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh MPUYMHHO-CIICCTBEHHBIE CBSI3M IMPU HM3YYEHUH (U3MUECKUX
SBJICHUW U MPOLIECCOB, JENaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aMMOCBSI3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOSATEJIbHO BBIOMpPATh CHOCO0 penieHus y4eOHOM (Qu3nuyeckon
3alayu (CpaBHEHUE HECKOJIbKMX BapUAHTOB pelleHus, BbIOOp Haubosee
HOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCITIOJIB30BATh BOIPOCHI KaK UCCIIEI0BATENbCKUI NHCTPYMEHT ITO3HAHNS;
IPOBOJIUTH IO CAMOCTOATENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIOKHBIN
Gu3nuecKkuii SKCHIEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3MUYECKOTO
SIBJICHUSI;

OLICHMBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
NOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIM SKCIIEPUMEHTA;

CaMOCTOATENIBHO (POPMYIHPOBATH 000OIIEHHS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHHUSI, OTIbITA, UCCIIEOBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI U 3aIpOCHl TIPU MMOUCKE U
orObope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
buzndeckoi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH HHPOPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHUS;

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIbHYIO (OpPMY TpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATH peIlacMble 3aJadll  HECIOXHBIMH
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi U MX KOMOMHAITUSIMU.

KomMmyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eificTBUS:

B X0/ie OOCYXJCHHsI y4eOHOTO MaTepuala, pe3yibTaToB J1ab0paTOpHBIX
paboT U MPOEKTOB 337aBATh BOMPOCHI IO CYIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHUE 3aJadyd W TOJJIepKaHHe
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COTIOCTaBISITh CBOU CYXACHUS C CYXICHHSIMHU JPYTHX YYaCTHHUKOB
auanora, OOHaApPYKUBATh PA3IMYHE U CXOJICTBO MO3UIINN;

BBIP@YKATh CBOIO TOUKY 3PCHHSI B YCTHBIX U MUCHhbMEHHBIX TEKCTAX;
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MyOJUYHO MPEACTABIATh PE3YybTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

IIOHUMAThb W MCHOJIB30BaThb  IPEMMYLIECTBA  KOMAaHAHOM U
WHIUBUAYAIbHOM paboThl MpU pEUICHUHM KOHKPETHOW (PU3HUECKOM
npo0JIeMBbl;

IPUHUMATh LEJIU COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH JCHCTBUS
N0 €€ JMOCTWKEHHUIO: PACIpENesaTh poOJIM, OOCYXAAaTh IPOLECCH U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIOJEH;
BBITMOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIIPABJICHUI0 W KOOPAWHUPYS CBOM JCHCTBUA C JAPYTHMMHU
YIeHaMU KOMaH/IbL;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISBJIATH MPOOJIEMBl B JKM3HECHHBIX M YYCOHBIX CHUTYAIMAX, TPEOYIOITUX
JUTst petieHust GU3NIECKUX 3HaAHU;

OPUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX HNPHUHATHS  pelIeHUun
(MHOUMBUIyaIbHOE, TPUHATHE DPEIICHHUs B TPyMINe, MPUHSATHE PpelIeHUuMN
TPYIION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pellieHUs PU3NUECKON 3a4a4u WUIH
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PCIIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallMH U MPEJJIarath MJaH €€ U3MEHEHHUS;
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSITEIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nueckoro WMCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNBCTB, W3MEHHBIIMXCS CHUTYyallMid, YCTAHOBJICHHBIX 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, HAMEPEHHUS U JIOTUKY APYTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MpHU pelieHnd GU3NYeCKUX 3a7ad Uiu
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.
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NPEAMETHBIE PE3YJIbTATBI

K xoHIy 00yueHus: B 7 Kjacce npeIMETHbIE PE3YIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUEeCKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, TUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKYyJia, arperaTHble COCTOSIHHUS BellecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASA
cuna, aedopmanus  (ynopyras, IIacTUYecKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBMKEHHE YaCTHI] BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIus,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHus, Tepeaada JaBJICHUS TBEPABIMUA TeJaMH, >KUIAKOCTIMH U
razamu, arMocepHoe JaBJieHHE, IUIaBaHWE TEJ, MPEBPAIICHUS
MEXaHUYECKOW PHEPTrHH) IO OMUCAHMI0 MX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJICHUE;
pacno3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IpUMEPHI JIBXKEHUSI C Pa3JIMYHBIMU CKOPOCTSIMH B KMBOM M HEXUBOU
OpUPOJE, NAEHCTBUE CWIBI TPEHHS B MPUPOJEC M TEXHUKE, BIUSIHUE
aTMOC(EpHOTO J1aBJICHUs Ha KMBOW OpraHu3M, IJIaBaHUE pbIO, phluaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MTPU3HAKHN) (PU3UUECKUX SBJICHUIA;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBJICHHS, UCTIONB3YS
dusznueckre BeTMUYMHBI (Macca, 00BbEM, IUIOTHOCTH BEIIECTBA, BpeMs,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJA TSXKECTH, BEC
Tela, cuila TPEeHWs, MAaBieHHe (TBEPAOro Tejla, KUJKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYECKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(P(GUIMEHT TMOJE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETUYEeCKasi M TMOTEHUUAJIbHAS SHEPrus), NPy ONHCAHUU MPaBUIBHO
TPaKkTOBaTh  (PU3MYECKUUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIWYMH, HX
0003HaueHUsI W CAWHUIBI (U3MYECKUX BEIWYHH, HAXOIUTHh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYNHAMH,
CTpOUTH TpahWKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH;
XapaKTepru30BaTh CBOWCTBA Tei, (U3MUECKUE SBICHHUS W TIPOIECCHI,
WCIIOJb3Ys MpaBuiia CJIOKEHUsI CUJl (BAOJb OJIHOM MpsiMOil), 3aKkoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBECHUsl pbluara (0J0Ka),
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«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aIMChIBaTh €r0 MATEMATUYECKOE BBIPAKEHHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAaroB C OMOpPOM Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THbie 3a7adyd B |—2 JeWCTBUS, HMCHONB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (DU3NUYECKUE BETUYMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlau 3alKUChIBaTh KPATKOE YCIOBUE, MOACTABIATh (PU3NUYECKUE
BEJTUYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKON BEITMUYHMHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bU3UYECKUX METOJIOB, B ONMMCAHUU UCCIICIOBAHUS BBIICIATH ITPOBEPSIEMOE
npeamnoyioxkeHue  (TUMOTe3y),  pas3auyaTh U HHTEPHPETHPOBATH
MOJIYYEHHBIH Ppe3yJbTaT, HAaXOJWTh OIIMOKKM B XOJI€ ONBITa, JejaTh
BBIBOJBI 10 €r0 Pe3yJIbTaTaM;

OPOBOAUTH OMBITBI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
buznueckux CBONCTB TeJ: dbopmMyIupoBaThH MIPOBEPSIEMBIE
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pyI0BaHNUA,
3aMMChIBATh X0 ONBbITA U (DOPMYITUPOBATH BHIBO/IBI,

BBIIIOJIHATh TMpPSMbIE H3MEPEHHUS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIHOJB30BAHMEM aHAJIOTOBBIX W
M(POBBIX TPUOOPOB, 3aIlUCHIBATH IOKAa3aHUS NPUOOPOB ¢ YUYETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOJAUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO JABWKYILETOCAd TeJla OT BPEMEHU JBHXKEHUS TeEja, CHUJIBI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAAM COIPUKOCHOBEHHUS TEJI, CUIIBI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CUIIBI OT 00bEMaA
MOTPYKEHHOM YaCTH TEJIA U OT IUVIOTHOCTHU JKHUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), Y4aCTBOBATh B
IUTAHUPOBAHWM Y4eOHOTO HWCCIIEJIOBaHUSA, COOUpATh YCTAaHOBKY W
BBINIOJIHSITh M3MEPEHUS, CleAysd MPEeIOKEHHOMY IUIaHy, (UKCUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIIMYUH B BHUJIC
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MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIE H3MEpPEHUs (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, CHIAa TPECHHUS CKOJBKCHUS,
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 NCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHUYCCKHX YCTPOMHCTB:
BECBHI, TEPMOMETp, AWHAMOMETpP, COOOIIAIONINECS COCYIbl, OapoMmerp,
phIyar, MOJABMKHBIA W HEITOABUKHBIN 010K, HAKJIOHHAS TUTIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOM HACOC, apEOMET]), UCIIOTb3Ys 3HAHHUS
0 CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMbIC (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (M3MUYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM 11 obecrieueHus: 0€30MacHOCTH IIPU OOpallleHHH ¢ IpUOopaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS W COOJFOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYILIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTEpHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM M TyTEM CPAaBHEHUSI PA3IMYHBIX HCTOYHUKOB BBIJCISTH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CIOPaBOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BlajeTh MpuéMaMy KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHust HHGOOPMAINY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quciie MyOJIMYHO JeNaTh KpPaTKHe COOOIIEHHS O Pe3yJbTaTax MPOCKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPHU OSTOM TPaAMOTHO HCIIOIH30BaThH
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W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3EHTALUEH;

IPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEJOBAaHUI paclpeiessTh
00s3aHHOCTH B TpyMNIE B COOTBETCTBUU C IOCTABICHHBIMU 3aJadamH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy o6yuenusi B 8 Kiacce npeaMeTHbIE pE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBIKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACBIIMICHHBIM Tap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI OJHEpPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsi/l, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KAMWJUISIPHbBIC SBIICHHS, HCTIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaUTM3alus (OTBEpACBaHUE), KHUIICHHE,
TeIJIonepeaayda (TeTI0NpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3alUs T, B3aUMOJICHCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aHUMOJICHICTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOICTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KaNWUIApHBIE SBJICHUA B MPHUPOJE,
KpUcCTajulbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKE POCHI, TYMaHa, WHEs, CHETa, JJIEKTPUIECKHE
SABJIICHUS B atMoc(epe, dIEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emuid, Apeiid MOII0COB, PO MAarHUTHOTO TOJS JJIS SKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MIPU STOM MEPEBOJUTh MPAKTHUECKYIO 33/1auy B
yueOHYyI0, BBIICNATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (U3UUESCKUX
SIBJICHUIM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIUYECTBO
TEIJIOThI, yJelIbHas TEIUIOEMKOCTh BEIECTBAa, yJAEJbHAs TEIIOTa
IJIABJICHUS, YJEJIbHAsl TeIUIOTa MapooOpa3oBaHuUs, YleJbHAs TEIJIOoTa
CropaHusi TOIUIMBA, KOA(QPUUUEHT TMOJE3HOro JEHUCTBUS TEIJIOBOM

26



MAIllMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsn,
Cuja TOKa, JJEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIE€IbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabdora W  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHCAHMM MPaBUIBHO  TPAKTOBAThH
(U3MYECKUI CMBICIT MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(Gu3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIUE JAHHYIO
($U3MUECKYl0 BEIMYMHY C JPYTMMU BEIMYMHAMM, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W TMPOLECCHI,
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 DOHEPrUM, IPU ITOM J1aBaTh
CJIOBECHYIO (POPMYJMPOBKY 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 JOru4ecKux
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, cBs3bIBaOINE (U3MUYECKUE BEIMYMHBI: Ha OCHOBE aHaiIn3a
YCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABISATH HENOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOOXOMUMBbIE g €€ pelIeHHs, MPOBOJWTH pacyéThl U CPABHUBATH
MOJIYY€HHOE 3HaueHne (PU3NUYECKOM BEIIMUUHBI C U3BECTHBIMU JaHHBIMH;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pEIIUTh TPH 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 Tel (KalUIIpHbIE SABJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro 00bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOrIomarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIIEPATYPHI KUJIKOCTH U
VIO €€ IIOBEPXHOCTH, JJIEKTpU3aUMs TEJI U B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsA0B, B3aWMOJECHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX I[IOJIEW NOCTOSHHBIX MAarHUTOB, JCUCTBUS
MarHATHOI'O TOJII Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHHTA,
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CBOICTBA 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONMMCHIBATH XOJI OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIIOJIHATE  MNPSAAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIBbHOU
BJIQKHOCTM BO3/yXa, CHJIbl TOKa, HAIPSKEHUSI C HCIOJIb30BAHUEM
aHAJIOrOBBIX MPUOOPOB MU JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl U3BMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIEIOBAHNE 3aBUCUMOCTH OJTHON (PU3MUYECKON BETUUUHBI OT
Ipyrod ¢  MCHOJB30BAHMEM MpPSIMBIX  HM3MEpEHUuN  (3aBUCUMOCTD
CONPOTUBIICHUS] MPOBOAHUKA OT €ro JUIMHBIL, IUIONAAY IONEPEYHOTO
CEYEHUS U YIEIBHOIO CONPOTHUBIIEHUS BEUIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIETO 4Ye€pe3 NPOBOJHMK, OT HANpSOKEHWs Ha IMPOBOJHUKE,
UCCIIEIOBAHME  IIOCIEN0BATEIbHOIO M NAPAJUICIbHOIO  COCIMHEHUU
NPOBOJAHUKOB): ITUIAHUPOBATh HCCJIEJAOBaHHE, COOMpPATh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIenys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM MCCIIEI0BAHNUS;

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
000opy10BaHUEM;

XapakTepu3oBaTb MPUHLMIBI JEUCTBUS HU3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB € ONOPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CHUCTEMa OTOIUIEHUS JIOMOB, TMUIPOMETp, MapoBas TypOMHA, aMIEpMET),
BOJIBTMETP, CUETUMK DIEKTPUYECKOM DHEPIUH, IIIEKTPOOCBETUTEIBHBIE
npuOOpBl, HarpeBaTeNbHbBIE JIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEb TIOCTOSTHHOI'O TOKA),
UCTOJb3ysl 3HAaHUS O CBOMCTBaX (PU3MYECKUX SIBJICHUM M HEOOXOIUMbIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA WM HU3MEPUTEIIBHBIC
npubopel O CXeMaM M CXEMaTHYHBIM PHUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, THTPOMETP, ABUTrATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPHUYECKUX
LEIEeH C MOCIEA0BATENBbHBIM U MapAJJIEIbHBIM COCIMHEHUEM DJIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUYEHMSI JIEMEHTOB MIEKTPUUECKHUX LETEH;
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OpPUBOAUTH  MpUMEpPhl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOIB30BaHUS (M3MUECKUX 3HAHUW B TOBCEIHEBHOU
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 HMEIOIIUXCA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLACNATH  HMH(OpMAmuio, KoTopas
SIBIISIETCS] IPOTHBOPEYMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 33aJlaHUN HAYYHO-TIOMYJISPHYIO
auTepatypy  (usmueckoro comep)kaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetn VIHTepHET, BIageTh MpUEMaMi KOHCTICKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHPOPMAIIHN U3 OJJHOW 3HAKOBOW CHUCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIICHWUS,
0600mass wHOpMaNMIO W3 HECKOJBKUX WMCTOYHUKOB (PU3HUECKOTO
CONEpKaHusi, B TOM 4YHCIE MYyOJUYHO TIPEJCTABIATH PE3yIbTaThl
MPOCKTHOW WIJIM WCCIIEIOBATEILCKON NEATEIHHOCTH, MPH 3TOM T'PaMOTHO
UCTIOh30BaTh HM3yUYCHHBIM MMOHATHHHBIA anmapaT Kypca (U3HKH,
COIMPOBOK/IaTh BBHICTYIIEHHUE MPE3CHTALIUEH;

OpU BBIMOJTHEHUU YYE€OHBIX MPOEKTOB U HCCIEAOBAaHUN (HU3MUECKUX
IPOIIECCOB paclpeeNsaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJlayaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OIIEHWBATh COOCTBEHHBINM BKJIAJ B
JeSITENBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATHBHOE B3aUMOJICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

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

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHMYECKOTO MIBIKCHHS, aedopmarius
(ympyrasi, TiacTUYecKas), TPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCONIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK W YIBTPA3BYK, JJICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CHEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHus,
U30TOIBI, SIAEpPHAs YHEPTETHKA;

paznuyath sBJICHUS (PaBHOMEpPHOE M HEPABHOMEPHOE MPSMOJUHEIHOEe
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JABUXKEHUE, CBOOOHOE
MaJIcHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE
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TEJI, pEaKTUBHOE NBIDKEHUE, KOIeOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJCHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBUKEHHUE, OTPAKEHHE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3joKeHue 0enIoro cBeTa B
CHeKTp ® CIOXEHHE CIEKTPaIbHBIX I[BETOB, MAWCIEPCHS CBETa,
€CTECTBEHHAs! PaJUOAKTHBHOCTh, BOSHUKHOBEHHE JHMHEHUYATOTO CIIEKTpa
U3JTy4YCHHS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (PU3MYECKHX  sBICHUN B
OKpyXXaromeM Mupe (B TOM 4ucie (QU3NYECKHe SIBICHUS B TPUPOJE:
NPUJIMBBI  OTJIMBBI, IBUKEHHE TuIaHeT COJTHEUHOW CHCTEMBI, peaKTHUBHOE
JBW)KCHUE IKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHEe BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHUPOJE, OMOIOTHMYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3IyUYCHHUH, €CTECTBECHHBIN
paMOaKTUBHBIA (DOH, KOCMHYECKHE JIy4YH, PAAHMOAKTUBHOEC H3IIYUCHHE
NPUPOTHBIX MHUHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3IyYCHUH Ha
OpPraHMW3M YeNIOBEKa), MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a/1ady B
yueOHYI0, BBIIENATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HUUECKUX
SIBJICHUI;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBICHUS, UCTIONb3YS
dusznueckre BEeTUYMHBI (CpeqHsIE W MTHOBEHHass CKOpPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBIJKEHUM, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CHUJIA TSIKECTH, YCKOPEHHE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIYJIbC TeNa, WMITYJIbC CHUJIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TMOBEPXHOCTHIO 3€MJIM, TOTECHIIMANbHAS DHEPIHsl CHKATOU
NPYXUHBI, KAHETUYECKAss OHHEPrus, TOJMHAS MEXaHWYEeCKas JHEPrufi,
HEepUoJ U 4acToTa KojeOaHuM, IJIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJIOMIICHHUS CPeibl), IPU ONMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W EAWHHIBI (U3MUYECKUX BEIWYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJIMYUHY C JIPYTUMH BEIMYHMHAMU,
CTPOUTH IrpaMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCTIOJB3YsI 3aKOH COXpPaHEHMsS JHEPruu, 3aKOH BCEMUPHOIO TSATOTEHUS,
OPUHIUI CYNEPHO3ULIMH CHUJI, NPUHIMI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUs HMMITYJIbCa, 3aKOHBI OTPAaXECHHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YHCEN
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IpU SIIEPHBIX PEAKUHUAX, MPU ITOM JABATh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIUCBIBATh €r0 MaTEMATUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YUCIE U B
KOHTEKCTE CUTyallud NPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
IaroB ¢ OMOpod Ha 2—3 M3y4YEHHBIX CBOMCTBAa (PU3MYECKUX SIBJICHUM,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3aJayd  (omuparouMecs Ha CcucteMy U3  2—-3
YpPaBHEHMI ), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PU3UYECKUE
BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBMS 3aJadyd 3alMChIBaTh KpPaTKOE
yCJIOBUE, BBISBIATH HEAOCTAIOIIME WU M30BITOYHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh TMOJIYYEHHOTO 3HAaueHus (U3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOUIU
(¢u3MUeCKUX METO/OB, HWCIIOJIb3Ysl ONMHMCAHWE HCCIECOBAaHUS, BBIICIATDH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUsS, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIOICHHUM U ONIBITOB;

OPOBOAUTH OMBITBI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
¢u3nuecknx CBOWCTB Tell (M3y4yeHUEe BTOporo 3akoHa HpioToHa, 3akoHa
COXpaHEHHUs] PHEPTUH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasATHUKAa OT MAacChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIBIX KOJICOAHMM, IPSIMOJIIMHEHHOE PAaCpOCTpaHEHUE CBETA,
pasnokeHue OeNoro cBeTa B CHEKTP, U3yUEHHE CBOMCTB M300paKCHUS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B coOHparomen
JUH3E, HAOIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB HU3ITYyUCHUS):
CaMOCTOATETLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0OpyllOBaHUS, ONHUCHIBaTh XOJA  ONbITA U  €ro  pe3yibTaThl,
(opMyIupPOBaTH BBIBOIBL;

HOPOBOJIUTH NMPU HEOOXOIUMOCTH CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAaYeHHE H3MepseMoil BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a W3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

IOPOBOJIUTh HCCJIEOBAaHUE 3aBHUCUMOCTEH (U3NYECKUX BEJIMYUH C
UCIIOJIb30BAHUEM NPSIMBIX HW3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHH
OpU PABHOYCKOPEHHOM JBMXKEHUM O€3 HadaJbHONW CKOpPOCTH, IEpUoJa
KOJIEOaHW MaTeMaTHYeCKOro MasTHHUKA OT JUIMHbI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja NaJeHus U yrja MpeJOMJIEHUs OT yria
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MajieHus): IUIAHUPOBAaTh HCCICAOBAHHWE, CaMOCTOATEIHLHO COOHMpAaTh
YCTaHOBKY, (DUKCHPOBATh PE3ylbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3nYecKUX BEIMYUH B BHUAEC TaOMUIl U rpadUKOB, JEIaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BaHUs;

NIPOBOAUTL KOCBEHHBIE W3MEPCHUS (PU3MUYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YyCKOpEHHE Tejla TpPU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPDHUIHUEHT
TPEHHSI CKOJIBKCHHsI, MEXaHWuYeckas padoTa W MOIIHOCTh, YacTOTa H
nepuoy; KoysieOaHWK MaTeMaTHYeCKOro W TPYKHWHHOTO MAasTHHUKOB,
ONTHYECKAas CWJIa COOMpAIONICH JIMH3BL, PAAUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIMH, BBIYUCISATH
3HAUCHWE BEJIMYMHBI U aHAITM3UPOBATH MOJIYYCHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJIEIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUJIaHETapHas MOJeJb aToMa, HYKJIOHHAas
MOJIeJTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHLHUINBI  JACHCTBUS  W3YYEHHBIX MOPHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHcaHus (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, Tepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PUBMYECKUX SBICHHH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHYHbIE PUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPHUTEIbHBIX NPHOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU PEHICHUH YYeOHO-TPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMBI IS
MOCTPOCHHS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIB30BAaHUS (PU3NYECKUX 3HAHWUN B TIOBCETHEBHOM
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBbS W COOJIIOICHHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIICCTBIISITh TOUCK HHpOpManuu (U3HYECKOTO COJACpKAHHUS B
WNuTepHeTe, caMoCTOSTENNHHO (HOPMYTUPYS MOMCKOBBIN 3aMpoC, HAXOIUTh
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MyTH OINpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIKXCS 3HAHUH U TOTIOJTHUTENbHBIX UCTOYHUKOB;

MCII0JIB30BaTh MPHU BHINOJHEHUH YyYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
AUTEpaTypy (PU3NYECKOTO COAEpKaHUs, CIpPaBOYHbIE MaTepHalbl,
pecypcel cetu MHTepHeT, BlageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHUCTEMBI B JAPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHpOpMAIIMK U3 HECKOJIBKUX HCTOYHHMKOB (PU3MYECKOTO COJEp KaHMS,
nyOJIMYHO MPEACTaBIATh PE3yIbTaThl MPOSKTHOMN MIIM UCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU O3TOM TPaMOTHO  HCIOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT W3y4aemoro paszzena (U3MKd U COMNPOBOXKIATH
BBICTYIIJICHUE Tpe3eHTalHel ¢ y4éTOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHUKOB.
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pazjnen 1. ®u3uka u e€ poJib B MO3HAHMH OKPY:KAKOIIEro MUpa
bubmmoreka [{OK
11 o - 2
FISHIca * Hayka O TpHpoae https://m.edso0.ru/7f416194
1.2 dOu3nyecKne BeITMIYNHBI 2 1 bubmorexa HOK
https://m.eds00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I TIO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUU BelllecTBA
bu6mmoreka [JOK
2.1 Crtpoenue Belie 1
TPOCHIE BelievTRd https://m.edsoo.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubmuoreka [JOK
' BELIECTBA https://m.eds00.ru/7f416194
bubnuoreka [JOK
2.3 Ar 2
PETATHBIC COCTOMHI Bemectsd https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl
3.1 MexaHnueckoe JTBUKEHUE 3 bubmorexa HOK

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

bubmuoreka [JOK
2 4 4 1
3 HEPLULA, Macca, IDIOTHOCTS https://m.edsoo.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 (ua. Buat cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bu6moreka [IOK
4.2
JlanrieHue KuAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JleficTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuoreka [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3zpnen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
bubnuoreka [JOK
>3 Mexartiriecias sHepris 4 . https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12
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8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undgpoBbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUST
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TElla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN IEKTPUUYECKUN TOK 20 1 7 bubmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SBICHUS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 2 4
JICKTPOMATHITHAN MLy KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 14.5

9 KUIIACC
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KoaudecTBo 4acoB

DJIEeKTPOHHbIE

HanmeHnoBaHnue pa3ae/ioB U TeM (undposbie)
Ne n/m Konrpoabubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazjnen 1. Mexanuveckue siBJIEHUSA
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
11 10 1
OTHCAHUS https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
1.2 B i 20 1 3
SAMMOJICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3znen 2. Mexannuyeckne Kojae0aHusl U BOJTHbI
2.1 MexaHudeckue KojeOaHus 7 3 bubmorexa IOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHu4ecKkne BOJHBL. 3B 8 1 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pasjaen 3. DileKTpOMarHuTHOE 1M0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIEeKTPOMarHuTHOE MOJIE U 6 5 bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pasnen 4. CBeToBbI€ SIBJICHUA
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuoreka [IOK
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bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4. P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBBIE SIBJIEHUS
bubmmoreka [IOK
51 Hcnyckanue u MOrIonieHrne CBeTa arToMoOM 4 1 httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 A 7 1
AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. IloBToOpuTe 1bH0-00001IAK0 M MOLYJIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoTsl

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SAsnenus npupoael. dusndeckue
SBJICHUS

MexaHn4ecKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SBJIICHUS

duznuecKkue BEITMUYNHBI U UX
M3MEpeHHE

Ypok-uccinenoanue "N3mepenne
TEMIEPATyphl PU TOMOIIN
AKHUJKOCTHOTO TEPMOMETpA U JaTYHKa
TemnepaTrypsl"”

Kak ¢uzuka u apyrue ecrecTBeHHbIE
HayK{ U3y4yaroT MPUPOY.
EctecTBeHHOHAYUHBIH METO]
no3HaHus. Onucanue GU3NIECKUX
SIBJICHUH C TIOMOILBIO MOJEIEN

bubmuoreka [JOK

https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAJIBHOCTD IOJIETA IIAPHKA,
MYLEHHOTO TOPU30HTAJIBHO, TEM
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https://m.edsoo.ru/ff09f72a

OombIre, 4eM OOJIbIIe BRICOTA ITycKa"

Crpoenue BemectBa. OMBITHI,

bub6mmorexa [{OK

7 OKAa3BIBAIOIINE TUCKPETHOE CTPOCHHE
t 1 JICKP p https://m.edsoo.ru/ff09fe0a
BEII[ECTBA
8 JIBM>KeHHE YacTHUII BEIeCTBa bubnmorexa LOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «ONbITHI MO
9 HaOJIIOCHUIO TEIJIOBOTO PACIIMPEHUS
rasoB»
10 ArperaTHble COCTOSIHHS BEIIECTBA
B3anMocBs3bp MeXTy CBOMCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX
1 COCTOSIHHSIX M HX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0OEHHOCTH arperaTHhIX COCTOSTHUN
BOJIBI
Mexannueckoe OBMKECHHUE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE bubmnorexa [TOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHUE
bu6mmoreka [IOK
13 Ckopocts. Enuuunisl ckopoct
p A p https://m.edsoo.ru/ff0a079c
14 Pacyer rmyti ¥ BpeMeHU IBUKEHUS Bubmorexa OK
T p https://m.edsoo.ru/ff0a0ae4
HNuepnust. 3aKkoH HHEPIINH.
15 BBaPII)MOHeﬁCTBHe TeJ‘IpKaK MIpUYrHA bubmorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHHS CKOPOCTH JIBIKEHUS Tell
16 [InoTHOCTH BemiecTBa. Pacuer Macchl bubnuoreka [JOK

1 00beMa Tella o ero IIOTHOCTH

https://m.edsoo.ru/ff0a0fee
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Jlaboparopuas pabota «Onpenernenue

17 IUIOTHOCTHU TBEPAOIO TEJIA»
18 Pemenue 3agaq o reme "[InoTHOCTH bub6mmoreka [{OK
BemlecTna" https://m.edsoo.ru/ff0al123c
Cuna xak xapakTepucTUKa
19 B3anmoaeicTBus Ten. Cuna
ynpyrocTtH. 3akoH ['yka
JlabopaTtopHnas pabota «3yuenue
20 3aBUCHUMOCTH PACTSDKCHUS
(medopmaryiv) Ipy>KMHBI OT
MPUIIOKEHHON CUIIBD»
21 SIBnenune TaroreHusa. Cuia TSHKECTH
CBs3b MEXY CUIION TSKECTH U
22 Maccoii Tena. Bec Tema. Pemmenue bubmorexa IOK
https://m.edsoo.ru/ff0a1778
3aga4 o teme "Cuia tsokecta"”
23 Cuna TsKeCTH Ha IPYTruXx IUIaHeTax. bubnuoreka [IOK
DU3NYECKUE XaAPAKTEPUCTUKH TJITAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 Hsmepetiie ciul. Jlunamomerp https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocTh bubmorera [JOK
https://m.edsoo.ru/ff0al778
CrnoxxeHue IBYX CHJI, HallpaBJIEHHBIX
26 10 OJHOM npﬂ?\;};ﬁ. ’ bubmotera [JOK
B https://m.edsoo.ru/ff0ala70
PaBHopelicTBYyIOIIAs CHIT
97 Pemenue 3agau no reme
"PaBHogeiicTByrOMmas cuin”
08 TpeHne ckoJbKEHUS U TPEHUE MOKOSI. bubnuoreka [IOK

Tpenune B npuposie U TEXHUKE

https://m.edsoo.ru/ff0alb9c
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JlaboparopHas pabota «/3yuenune
3aBHUCHMOCTHU CUJIBI TPCHUA

bubmmoreka [{OK

29 CKOJIBYKEHHUS OT CHJIBI JABJICHUA U
https://m.edsoo.ru/ffO0alcc8
XapaKTepa CONMPUKACAIOIINXCS
IMOBEPXHOCTEIN
30 Pemenue 3agau Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHJITbI
Pemenne 3agau no temaM: «Bec
31 tenay, «I'paduueckoe nzoOpaxeHue bubnuoreka [JOK
cum», «Cunbly, «PaBHOAEHCTBYIOMIAS https://m.edsoo.ru/ff0alde0
CHIT»
[IpomexyTouHass KOHTpOJIbHAsI paboTa
o TeMaM: «MexXaHn4JecKoe
32 IBYKEHUE», «Macca, INIOTHOCTEY,
«Bec Tenay, «I'paduyeckoe
n3o0paxkeHue cumy, «CUbhy
33 Jasnenue. CiocoObl yMEHBIIICHUS U bubmuorexa [JOK
YBEIIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBieHne raza. 3aBUCUMOCTD
N bu6mmoreka [IOK
34 JaBJICHHM ra3a oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenaua naBiaeHust TBEPIABIMU
bubmuoreka [JOK
35 TeJIaMH, )KUIKOCTIMH U razaMu. 3aKOH
https://m.edsoo.ru/ff0a25b0
ITackansa
36 JlaBJieHUE B )KMIKOCTH U Tas3e, bubmuoreka [JOK
BBI3BAHHOE JCUCTBHUEM CHJIBI TSLKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no teme «/laBieHue B bubnuoreka [JOK

KHUAKOCTHU U ra3se. 3akon ITackams»

https://m.edsoo.ru/ff0a2826
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bubmuoreka [JOK

38 Cooo0rarormecs coc
HIATOIHIECH COCY AN https://m. eds00.ru/ff0a2970
bub6mmorexa [{OK
39 T'napa €CKHUH 1Ipece
HAPAB/IHCCIHH TP https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoi
JKUJIKOCTHBIN HACOC
Atmocdepa 3emiu. [Tpuunnsl
CVYILIECTBOBAHUS BO3 HOU
T AV bubmmoreka [IOK
41 000510ukM 3eMian. 3aBUCUMOCTh
https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO JTABJICHHS OT BBICOTHI
HaJ[ YpPOBHEM MOPS
bu6moreka [IOK
42 Bec Bo3nyxa. ATmMocdhepHOE naBiieHIE
pOsAYX TMOCEpHOE N1aBIeHH https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMochepHOTO TaBICHUS. bubnuoreka [IOK
OnbiT Toppuuesiu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTBH aTMOC(HEPHOTO
44 aBJIEHUS OT BLICOTHI Ha, OBHEM bubmmorexa [OK
a AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amay mo reme "
AtMocdepHoe naBieHue"
JlelicTBHE KUJIKOCTH U Ta3a Ha
47 nor €HHOE B HUX TEJIO Bubmorexa OK
Py ' https://m.edsoo.ru/ff0a3276
ApxumesnioBa cuia
JlaGoparopHas padora «OnpeaeneHue
Patop pv pea bubnmuoreka [JOK
48 BBITAJIKMBAIOIIECH CHIIBI,

ﬂeﬁCTBYIOHleﬁ Ha TEJIO, IMOTPYKCHHOC

https://m.edsoo.ru/ff0a33fc
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B KUIKOCTbEY

JlaboparopHas paboTa 1Mo Teme
«MccnenoBanue 3aBUCMOCTH Beca

bub6mmoreka [{OK

49 TeJla B BOJE OT 00BEMA MOTPY>KEHHOU 1 https://m.edsoo.ru/ff0a3514
B )KHJKOCTb YaCTH TEJIa»
bubmmoreka [IOK
S0 Hnasanme rex https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnast pabota
51 "KoHcTpynpoBaHue apeomeTpa uin 1
KOHCTPYMPOBAHUE JIOJKU U
omnpeaeneHue e€ rpy3onoabEMHOCTH "
Pemenne 3amgau no temaM: «IInaBanme
59 cyaoB. BozayxomninaBanuey, bubmuorexa [JOK
«/laBneHue TBEpABIX TEN, KUIKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
KonTtponsHas padoTa o tTeme
53 «/laBreHue TBEpBIX TEIN, JKUIKOCTEH
Y Ta30B»
bu6mmoreka [IOK
>4 Mexanuricckas pabota https://m.edsoo.ru/ff0a3f82
bu6mmoreka [JOK
= MorocTs. ERMHHIE MOIHOCTA https://m.edsoo.ru/ff0a3f82
Ypok-uccnenoanue "Pacuér
56 MOIITHOCTH, pa3BUBAaEMOM IIpH 1
MoJIbEMeE 10 JieCcTHUIlE"
57 [Ipocteie Mexanu3Mbl. Poryar.
PaBHOBecue cui Ha peluare
58 Pbruaru B TexHMKe, OBITY M IPUPOJIE. 0.5 bubnuoreka [IOK

44



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

JIaboparopHas paboTa
«HMccnenoBanue yciOBH paBHOBECHS
pbIyaray

https://m.edsoo.ru/ff0a478e

59

Pemenne 3a1au 1o reme «Y CI0BUS
paBHOBeCI/Ifl pmqara»

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a48a6

60

Koaddurment mosesnoro aercTpus
MexaHusma. Jlaboparopnas padota
«3mepenue KII/] HakinoHHOM
TUTOCKOCTI

0.5

61

Pemenne 3amau mo teme "Pabora,
mortHocTh, KIT"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexanudeckast SHEpTHsl.
Kunernueckas n moTeHIManbHas
JHEprus

bu6moreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUs] MEXaHUYECKOM
SHEpPruun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT IO TEME
"DKCEepUMEHTAILHOE OTIPEICIICHUE
W3MEHEHUS KHHETUYECKON U
MOTEHIMATLHONU SHEPTUH PU
CKaThIBAaHUH TeJIa [0 HAKIOHHOM
mIockocTu"

65

KonTtponbHas padoTa o teme
«PaboTa 1 MOIITHOCTh. DHEPTHUs»

66

Hrorosas npomexyTouHas
KOHTpOJIbHast paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHeIit ypok. Pabota ¢ TekcTamu
no Teme "JlaBrieHue TBEPBIX TeE,

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe
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SKUOKOCTEN M ra3oB"

PesepBHeIit ypok. PaboTta ¢ Tekcramu

68 no teme "Pabora. MOIIHOCTS. 1
Ouneprus"
OBUIEE KOJIMYECTBO YACOB I10 68 4 12
I[TPOTPAMME
8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bceero u3yuyeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypcsbl
OcCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-
1 KMHETUYECKOM TEOPUHU U UX OTIbITHBIE 1 Bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJI 1
3 Monenu TBEPAOTO, )KUAKOTO U 1 bubnunoreka [JOK
ra3000pa3HOro COCTOSIHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPJIOTO,
4 AKUJKOTO U ra3000pa3HOT0 COCTOSTHUIMA 1
BEI[ECTBA HA OCHOBE IMOJIOKEHUN
MOJIEKYJISIPHO-KUHETHYECKON TEOPHH
5 BBoiHBIN KOHTPOJIB 1 1 bubnunoreka [JOK
Kpucramnuyeckue u amopdHsbie Tena https://m.edsoo.ru/ff0a5800
5 CmauuBaHuE U KallWJUISIPHOCTb. 1 bubnunoreka [JOK
IToBepXHOCTHOE HATsHKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmIMpeHne U cxKaTue 1 bubnunoreka [JOK
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Temneparypa. CBs3b TEMIIEPATYpPhI CO

8 CKOPOCTBIO TETUIOBOTO JIBHYKEHUS
YaCTHII

9 Buyrpennss sneprusi. Crioco0bl bubnuorexa [JOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60

bubmmoreka [IOK

10 Brget Teruonepenan https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "[IpakTuueckoe

11 HCIIOJIb30BaHUE TETIJIOBBIX CBOMCTB bu6moreka [IOK
BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexxeHus"

12 KomnuectBo Temnotrl. Y eiabpHas bu6moreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OaslaHca. bubnuoreka [IOK
TennooOMeH U TETIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopnas pabota

14 "UccnenoBanue sBICHUS bubnuoreka [JOK
TEII000MEeHa MTPU CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U ropsideil BObI"
Pacuer konuyecTBa TEIIIOTHI,

15 HEOO0XO0UMOTO JJI1 HarpeBaHus Teja
Y BBIJICISIEMOTO UM MIPU OXJIAXKICHUU

16 JlaboparopHas padota "Onpenenenue bubnunoreka [JOK
yIeJIbHOU TEMJI0EMKOCTH BenlecTna' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IelbHas TEIIoTa bubnunoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a

18 [InaBneHue u oTBEpAECBaHNE bubnuoreka [IOK
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KpUCTATNIMYCCKUX TCJI. yI[eJIBHaSI
TCIJIOTA IJIaBJICHUA

https://m.edsoo.ru/ff0a71d2

19 JlaboparopHuas padota "Onpenerenue bubnuorexa [JOK
yIEIbHOU TEIJIOTHI TUTaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHICHCAIHUS. bubnuorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y genbHas teriora
21 napooOpa3oBaHus U KOHJCHCAIIUH. bubnuorexa [JOK
3aBUCUMOCTb TEMIIEPATYPHI KUIICHUS https://m.edsoo.ru/ff0a786¢c
OT aTMOC(EPHOTO JIaBJICHUS
Bnaxnoctb Bo3ayxa. JlaboparopHas
bubnuoreka [IOK
22 pabora "Onpezeneiine https://m edsoéI ru/ff0a7628
OTHOCHUTEIIBHOMN BJIa)KHOCTH BO3/TyXa" T '
93 Pemenue 3a1ay Ha onpeneneHue
BJIQYKHOCTH BO3/yXa
[IpuHIMIBI PaOOTHI TETIIOBBIX
24 neurateneif. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CrOpaHus
KIIJI TenmoBoro aBurarers. Bu6 10K
nonmoTexa
25 TeruioBele IBUTATENN U 3aIATa
N https://m.edsoo.ru/ff0a7c7c
OKpYy>Karomiei cpeipl
26 3aKOH COXpaHEHUS U MPEBPALCHUS
SHEPrUU B TEILIOBBIX MPOIIECCaX
[ToaroToBka K KOHTPOJBHOI paboTe
97 mo TeMe "TemnoBeIe IBICHUS. bu6mmoreka [JOK
N3meHeHne arperaTHbIX COCTOSTHUN https://m.edsoo.ru/ff0a83f2
BelecTna"
28 IIpomexyTouHas KOHTPOJIbHAS bubnuoreka [IOK
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pabota 1o Teme "TeruioBbIe SBICHUSI.
N3meneHne arperaTHbIX COCTOSIHUMI

https://m.edsoo.ru/ff0a86ae

BelecTa"
29 Dnekrpuzaius Ten. [IBa pona
AIIEKTPUYECKUX 3apSAI0B
VYpok-uccienoBanue "DnexkTpusanus
30 TN UHAYKIUEH U TIpu
COTIPUKOCHOBEHUU"
31 B3anmonericTBue 3apsoKEHHBIX TEII. bubnuorexa [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
39 HamnpsiskeHHOCTB JIEeKTPUYECKOro bubnuoreka [IOK
nons. [IpuHnmn cynepnosunun https://m.edsoo.ru/ff0a8a0la
AIEKTPUYECKUX TOJIEH
Hocutenu snexTpuueckux 3apsioB.
33 DneMeHTapHbIi 3apsaa. CTpoeHue
aToma
34 [IpoBOIHUKHY U TUAIEKTPUKHU. 3aKOH bubnuoreka [JOK
COXpAHEHUS IEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha npuMEHEHUE bubnunoreka [JOK
CBOMCTB 2JIEKTPUUECKHUX 3aPsII0B https://m.edsoo.ru/ff0a90cc
DIEKTPUYECKUN TOK, YCIIOBHS €r0
36 cyuiecTBoBaHus. MIcTouHUKN bubmmorexa [JOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIecTBHS 2IEKTPUUECKOTO TOKA Bu6mmorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccnenosanue "JleiictBue

QJICKTPUYCCKOTO IT0JIA Ha MPOBOAHUKHA
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U AUDIEKTPUKH"

DIEeKTPUYECKUM TOK B METaJLJIaX,

bubmuoreka [JOK

39
JKHJIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas 1enb U €€ COCTaBHbBIC
4acTu
Cua Toka. JJaboparopHas paborta

41 "UsmepeHue u elf“ J'II/Ip OBaEI/Ie CHJIBI 0.5 bubmiorexa HOK

| P PEryIHp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUYECKOe HaNpsKEHHE.

4 Boastmerp. JlaboparopHas paboTa 05 bubnuorexa [JOK
"N3mepenue u peryampoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpsHKeHus "

43 ConpoTuBieHNE MPOBOTHUKA. bubmuorexa [JOK
VY enpHO€e CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas paboTta "3aBUCHMOCTh

m AJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuoreka [IOK
MPOBOJIHUKA OT €r0 JJIMHBI, TJIOIIAIN https://m.edsoo.ru/ff0aa738
MOTMEPEYHOr0 CEYeHUs U MaTepraia"
3aBUCUMOCTD CHJIBI TOKA OT

45 HanpspkeHna. 3akoH Oma i ydactka Eubmorexa HOK

p ’ i https://m.edsoo.ru/ff0aa44a
e
JlaGopaTopHas pabota
"HccnemoBanue 3aBUCUMOCTH CUIIBI
46 TOKAa, UIYILIErO Yepe3 pE3UCTOP, OT 1 Bubmorexa OK
> YL pe3 P P, https://m.edsoo.ru/ff0aa04e
COTIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnenoBarensHOE U apaUIETHLHOE

COCANHCHUA IMTPOBOAHHUKOB

50



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

JlaboparopHuas padota "IIpoBepka
IIpaBUJIA CII0KEHUS HANIPSDKEHUN IIPU

bubmuoreka [JOK

48
MOCJIEIOBATEIIBHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaboparopHuas padota "IIpoBepka
49 IIpaBHJIA I CUJIbI TOKA IIpU bubnuorexa [JOK
MapaJuIeIbHOM COEIMHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3agau Ha npuMeHEHUE
50 3akona Oma st astHquro brbmmorexa [OK
LD https://m.edsoo.ru/ff0aaf8a
COCIIMHEHUS TIPOBOTHUKOB
51 PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO bubmuorexa [JOK
Toka. 3akoH Jlxoymns-Jlenma https://m.edsoo.ru/ff0ab124
JlaGopaTtopHas padora "Omnpenenenue
52 a60’1]“11 u f\)/IOI_HPII)OCTI/I aneKTqueCKoro Bubmmorexa [IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpuyecKue enH U MoTpeOuTenu
53 ANEKTPUYECKON YHEPTUU B OBIT bubmorexa HOK
P P 4 https://m.edsoo.ru/ff0ab660
Kopotkoe 3aMbikanue
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIEKTPUUECKUE 3apsibl.
bubmuoreka [JOK
54 3apsKeHHbIE TeJa U UX
N . https://m.edsoo.ru/ff0abd2c
B3aumoieiicTBus. [locTostHHBIN
3JIEKTPUYECKUN TOK"
KonTponsHas pabota o Teme
55 "DneKkTprudecKue 3apsapl. bubnuoreka [IOK

3apsKeHHbIE Tea U UX
B3anMoaeiicTeus. IlocToSHHBIN

https://m.edsoo.ru/ff0abea8
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AIEKTPUUECKUHN TOK"

56

ITocTossHHBIE MarHuTHI, UX
B3aUMO/IEHCTBUE

57

VYpok-uccnenosanue "N3yuenue
OJIEN TOCTOSHHBIX MAarHUTOB"

bub6mmoreka [{OK
https://m.edsoo.ru/ff0ac3d0

58

MarnutHoe 1oj1e. MarauTHoe 1oJe
3eMJIa U €ro 3HaYeHHue IS )KA3HU Ha
3emite

bubmmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OmneiT DpcTena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MarHutHoe
I10JI€ KaTYIIKHU C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

60

[IpuMeHeHne 3eKTPOMarHiuToB B
texauke. JlabopaTtopHas pabora
"U3ydyeHue nelcTBUS MarHUTHOTO
0JI Ha MPOBOJIHUK C TOKOM"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTpOoABUTATENb OCTOSIHHOTO
Toka. Mcrons3oBanue
ANIEKTPOABUTaTENe B TEXHUUECKUX
yCTPOMCTBAaxX M HAa TPAHCIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue U U3y4eHUE
paboThI AMeKTpoABUTaTEs"

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

62

OnbiThl Papajes. 3aKoH
3IEKTPOMArHUTHOW MHIYKIUH.
IIpasuio Jlenua

63

OnekrporeHeparop. CriocoOsl
MOJTyYCHHUS DIICKTPUYCCKOW IHEPTUH.
DJIEKTPOCTAHINH Ha
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BO300HOBJIIEMBIX UCTOYHUKAX
SHEPTUU

[ToaroroBka Kk KOHTPOJIBHOM paboTe

64 1o TeMe "DIEKTPUUICCKUE U 1
MarHuTHBIC SBJICHUS"
KonTponsHas pabora no teme
65 "DNeKTpUvecKrue U MarHUTHBIC 1 bubmorexa HOK
| https://m.edsoo.ru/ff0acb14
SIBJICHUS
Hrorosas npoMexyTouHas
66 KOHTpOJIbHas paboTta.Pe3epBHbIi 1 1 bubnuoreka [IOK
ypok. PaboTa ¢ Tekcramu mo teme https://m.edsoo.ru/ff0acdc6
"[ToCTOSHHBIN JIEKTPUYECKHUN TOK"
PesepBHblit ypok. Pabota ¢ Tekctamu bubnuoreka [IOK
67 1
o teme "TenoBele siBneHUs" https://m.edsoo.ru/ff0acc5e
68 PesepBubIit ypok. PaboTta ¢ Tekcramu 1
no teme "MarHuTHele siBJIICHUS "
OBUIEE KOJIMYECTBO YACOB I10 68 4 145
[TPOI'PAMME '
9 KJIACC
Kosan4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hara undponbie
Tema ypoka Konrtpoabubie | IlpakTuyeckue
n/n Beero H3ydyeHHusi | o0pa3oBaTesIbHbIE
padoTbI padoThI
pecypchl
1 MexaHnudeckoe ABUKEHUE. 1
MarepuanbHas TOUKa
5 Cucrtema orcuetra. OTHOCUTEIHLHOCTD 1 bubnuoreka [JOK

MCXaHHUYCCKOI'O ABUIKCHUA

https://m.edsoo.ru/ff0ad474
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PaBHOMEpPHOE ITPAMOIMHEWHOE

bubmuoreka [JOK

3 JBUKECHHE https://m.edsoo.ru/ff0ad19a
BxonHoii konTpoJib. HepaBHOMEpHOE

4 npsiMOJTMHENHOE NIBIKeHUue. CpeHsis
Y MFHOBEHHAsi CKOPOCTh

5 [IpssMonMHENHOE PAaBHOYCKOPEHHOE bubnnorexa [JOK
JBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTb MpSAMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JBIIKCHUS.
I'paduk ckopoctu
JlabopaTtopHnas pabota "Onpenenenue

7 YCKOpPEHMS Tela Mpu bubmuorexa [JOK
PaBHOYCKOPEHHOM JIBHKEHHH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM Tu1ocKkocTh"

3 CBoOoauoe nagenne teir. OnbITH
lanunes
PaBHOMEpHOE BHXKEHUE 1O

9 okpyxxHocTH. [lepuoa u yactora bubnuoreka [JOK
oOpamenus. JluHeitHas u yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 LlenTpocTpeMUTenbHOE YCKOPEHHE

1 [Tepsriit 3akon HetoToHa. BekTop bubnuoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeroToHa. bubnnoreka [JOK
PaBHozelicTByrOIAs cHita https://m.edsoo.ru/ff0ae72a

13 Tpernii 3akoH HeroToHa. bubnuorexa [IOK

Cynepno3uuus cui

https://m.edsoo.ru/ff0ae982
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14 Pemienue 3a1a4 Ha pUMEHEHKE bubmmoreka [JOK
3aK0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [{OK
15 C .3 r
118 YUPYFOCTH. Saron & yia https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau o teme «Cuna
yIPYrocTu»
17 JlabopaTtopHas pabota «OnpeneneHue bubnuorexa [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmoreka [{OK
18 C
118 TpeHitA https://m.edsoo.ru/ff0af738
19 Pemenue 3agaq mo teme «Cra bu6moreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHnas padota "Onpenenenue bubmuorexa [JOK
ko3 duimenTa TpeHUS CKOTBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agay mo reMme "3aKOHBI
21 Herorona. Cuna octu. Cuna bubamorera LOK
. YHPYFOCTH. https://m.edsoo.ru/ff0afb8e
TpEeHUS
Cuna TspKeCcTH M 3aKOH BCEMHUPHOTO
22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO bubmmorexa [TOK
' P A https://m.edsoo.ru/ff0af044
MaJeHUs
Ypok-koHpepennus "JIBukeHue Ten
23 BOKPYT TPAaBUTAIIMOHHOTO IIEHTpa
(Conneunas cucrema). ['anmaktuxu"
Pemenne 3amau no teme "Cuna
24 TSODKECTH Y 3aKOH BCEMUPHOTO bubmmorexa [TOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 IlepBas kocMHUYecKas CKOPOCTb. bubnuorexa [IOK

HesecomocTs n neperpysku

https://m.edsoo.ru/ff0af33c

55



https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c

PaBHOBecue MaTepuaJbHON TOUKHU.
AOGCOMIOTHO TBEPIOE TEIIO.

26 PaBHOBecue TBEpAOTO TENA C bubmorexa LHOK
n . P https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OChIO BPAILICHHUS.
MowmeHnT cunsl. LlenTp Tsxectn
PaBHOBecue MmaTepuasbHON TOUKHU.
AOCOIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpAOTO TENA C
3aKpEIUIEHHON OChIO BPAILICHUS.
MowmeHnT cunsl. LlenTp TsxecTn
28 Pemenne 3agau no reme "MoMeHT bu6moreka [IOK
cuisl. LleHTp TsRecTH" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJILHOU paboTe 1Mo
29 TeMe "MeXaHHueCKOoe JIBIKCHHE bubnmorexa [JOK
N ”H ’ https://m.edso0.ru/ff0b0408
BsauMmonelicTBue Ten
[IpomexxyTouHasi KOHTpOJbHAs padboTa
" bubmuoreka [JOK
30 o teMe "MexaHn4yecKoe IBUKEHUE.
. " https://m.edsoo.ru/ffOb06ec
B3aumoneiictBue ten
Nmnynec tena. Ummnynbe cuibl. 3aKoH
31 COXpaHEHHUs UMITYJIbCca. YTIPYTroe u bubmorexa HOK
P 4 . Pyt https://m.edsoo.ru/ffOb07fa
HEYNPYTroe B3aUMO/ICHCTBHE
32 Pemenue 3agau no reme "3akoH bubmuoreka [JOK
COXpaHEHUs UMITyJibca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenus "PeaktuBHOE
JBUKEHHE B IIPUPOJE U TEXHUKE"
bu6mmoreka [JOK
34 Mexanudeckasi paboTa U MOIITHOCTh
P B https://m.edsoo.ru/ffOb0a84
35 PabGoTta cubI TSDKECTH, CHIIBI bu6mmoreka [JOK
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YIPYTOCTH U CHJIBI TPEHUS

https://m.edsoo.ru/ffOb0db8

Jlaboparopuas pabota «Onpenenenue
paboTHI CUJIBI TPEHHS TIPU

36 PaBHOMEpPHOM JBUKEHUU TeJIa 10
TOPU30HTAIIBHON TTOBEPXHOCTH»
37 CBs13b SHEpruu U paboThI.
[ToreHnmaneHas dHEPIUst
38 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KMHETUYECKON YJHEPTUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEeHMsI SHEPTUU B
MEXaHUKe
40 JlabopaTtopHnas pabota «3y4yeHue bubmuorexa [JOK
3aKOHA COXPAHEHHUS SHEPTUI https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe ABMIKEHHE U €TO bubmuorexa [JOK
XapaKTepPUCTUKHU https://m.edso0.ru/ff0b1858
42 3aryxaromye KoJeOaHusl. bubnuoreka [IOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKui U Npy>KUHHbBINA
MasTHUKH
Ypok-uccienoBanue «3aBUCUMOCTh
44 nepuoja KojieOaHUH OT KECTKOCTH Bubmorexa OK
https://m.edsoo.ru/ff0b197a
MPYKUHBI U MacChl Tpy3a»
45 [IpeBpaienue 3uepruu npu
MEXaHUYECKUX KOJICOaHUSIX
JlaboparopHas paboTa «OnpeJJVeJIeHI/Ie BuGmiorexa LIOK
46 4acTOTHI U IEpUOAA KoJeOaHu

NPpYXUHHOTI'O MasATHUKA»

https://m.edsoo.ru/ffOblaec
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47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH NIepHOa KoJieOaHui
Ipy3a, HOABCHICHHOT'O K HUTH, OT
MAaccChl Tpy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BosHbI. CBOWCTBA
MEXaHUYECKUX BOJIH. [IpotonbHbIE 1
MOTIEPEYHBIE BOJHBI

bubmmoreka [{OK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHuueckue
BOJIHBI B TBEpIOM Tene. CelicMuueckre
BOJIHBI"

50

3Byk. PacnipocTpanenue u otpaxeHue
3ByKa

51

VYpoxk-uccnenosanue "HaGmronenmne
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI PE30HAHC

53

VYpoxk-koHdepenus "YabTpa3ByK u
MH(]Pa3BYK B MPUPOJIC U TEXHUKE"

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

54

[ToaroToBka Kk KOHTPOJIBLHOM paboTe 1Mo
TeMe "3aKOHBI COXPAHEHUS.
Mexanuyeckue Koyue0aHus 1 BOJIHBI"

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

55

KonTponbHas paborta no teme "3aKoHbI
coxpaHeHus. MexaHu4ecKue
KoJebaHus U BOJHBI"

56

aﬂeKTpOMaFHI/ITHOC IIOJIC.
QHCKTPOMELFHI/ITHLIC BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2abe

57

CsoiicTBa SJICKTPOMArHUTHBIX BOJIH
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Ypok-koupepenmus "Llkana
OJICKTPOMArHUTHBIX BOJIH.

bubmuoreka [JOK

58
Hcnonp30BaHue 3J1€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJISI COTOBOH CBSI3U"
VYpok-uccnenosanue "M3yuenue
P N 7 bubnuorexa [JOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
Y https://m.edsoo.ru/ff0b2c6c
MTOMOIIIBI0 MOOMIIBHOTO TenedoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTUHBI DJICKTPOMAarHUTHOU
BOJIHBI
DIIeKTpOMarHuTHas NpUpoJa CBETA.
61 CkopocTh cBeTa. BoTHOBEBIE CBOIICTBA bubmmorexa [IOK
p ) https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku ceta. [Ipsamonnneitnoe
62 acopocTpaHeEHHE CBeTa. 3aTMEHUS bubmmorexa [OK
pacipoctp ’ https://m.edsoo.ru/ff0b3658
Counnia u JIyHsl
3aKOH OTpaXEHHUs CBETA. 3epKalia.
63 Pemrenue 3agay Ha npruMeHeHNE Eubmorexa HOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXEHUS CBETA
64 [Ipenomiienue cBera. 3akoH bubnuoreka [JOK
MPETOMJICHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHHE CBETA.
65 Hcnonp3oBanue MOJIHOTO BHYTPEHHETO bubmorexa LOK
yIp https://m.edsoo.ru/ff0b3c5c¢c
OTPaKCHHUS B ONITUYECKUX CBETOBOJAX
JlaboparopHas paboTta "HccrnenoBanue
66 3aBUCHUMOCTH YTJIa PEJIOMIICHUS

CBCTOBOTI'O JIy4a OT yI'Jjla IMa/ICHUS Ha

IpaHuLe "BO3yX-CTEKIIO
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Ypok-koHpepenmus "Vcnons3oBanue

67 MOJIHOTO BHYTPEHHET'0 OTPaKeHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmmoreka [{OK
68 JIuna3el. OnTUveckas cuia JIMH3bI httos://m.edsoo.ru/fOb3f2c
. bubnuorexa [JOK

69 [TocTpoenue n300pakeHUH B IMH3AX httos://m.edsoo.ru/ffob4dda
JlaboparopHnas padota "Onpenenenne

70 (1)0Ky§HOFI(j paCETOSIHI/Iﬂ " orl)ITquCKOI?I brbmmorexa [OK
CHTE cobparomedi 35" https://m.edsoo.ru/ff0b4206

71 VYpoxk-koupepenius "OnTuyeckue bubmuorexa [JOK
JIUH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0c0a7e

72 I'ma3 kak ontuyeckasi cucteMma. 3peHue bubnmorexa [JOK

https://m.edsoo.ru/ff0b4684

73 Ypoxk-koudepennus "JledexTr
3penus. Kak coxpanuth 3peHue"

Pa3noxxenne 6enoro cBeTa B CIIEKTP.

74 Omngwitel HetotoHa. ClioxxeHue bubnuoreka [JOK
CIIEKTpaJIbHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlaboparopnas pabota "OnbIThI IO
Pa3noKEeHUIo OEeoro CBeTa B CIEKTP U

75 BOCIIPUSITHIO 1IBETA MPEIMETOB MPHU UX Et?ri?;;?:;i)gﬁﬁfowem
HaOII0ICHUH Yepe3 I[BETOBbIC
¢bunbTper"

Ypok-npaktukyM "BosHOBbIE

76 CBOJCTBaA CBETa: JUCIEPCHS,

uHTepepeHiys u audpaxaus”
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OmnbiTel Pesepdopaa u mranerapHast

bubmuoreka [JOK

77
MOJIeIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcenyckanue v noryonieHue cBera
79 aromoM. KBantrl. JIuneliyatrie bubmmorexa [TOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpoxk-nipaktukym "HabGmonenue bubnuorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIBI bubmiorexa HOK
g a https://m.edsoo.ru/ff0c1672
82 Crpoenne atromHoro siapa. Hykimonnas bubmuorexa [JOK
MOJIENb https://m.edsoo.ru/ff0c18ac
83 PaagnoaktuBHBIE TpEBpaLICHHUS. bu6moreka [IOK
M3oTtonsr https://m.edsoo.ru/ff0clal4
84 Pemenne 3agau mmo teme: bubmuorexa [JOK
"PagnoakTrBHBIE NTpeBpalieHUs " https://m.edsoo.ru/ff0clb4a
85 [Tepuon momypacnazna
Vpok-koH(pepenus "PagnoakTHBHBIE
86 1/13IJ)1 eHI/IS([b Bpn I/II-[ 0J1e Mﬂe HIUHE bubmnorexa [TOK
. " PHPOAE, MEHMIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SlnepHble peakuy. 3aKOHbI
87 C(le paHeHII:;I 3au51 OBOTO U MacCOBOI'0O bubmnorexa [IOK
P P https://m.edsoo.ru/ff0c1c58
qHCcel
88 DHeprus CB3U aTOMHBIX siaep. CBs3b bubnnoreka [JOK
MAaccChl ¥ DHEPTUHU https://m.edsoo.ru/ffOcld7a
89 Pemenue 3agau no reme "AnepHeie

peakuun"
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Peakuuu cunTe3a U ICICHUS AACP.

bubmuoreka [JOK

90 N
Ucrounuku sueprun CoJiHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koupepenmus "AneprHas
91 sHepreTuka. Jlencrpus
PaMOaKTUBHBIX U3ITyYCHUH HA KUBBIC
OpraHu3msl"
[ToaroroBka K KOHTPOJBHOM paboTe MO
92 TeMe "DIIeKTPOMarHuTHOE MoJIe. bubnnorexa [JOK
DNeKTPOMarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie sBiaeHus"
KonTponbHas pabora o teme
93 "DNeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJIHBI.
KBanToBbIe siBIeHUS"
94 Hrorosas mpomMexxyTouHasi aTTecTanus bubamorera LOK
P vt https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6ob6menue. Pemenue
95 ACUETHBIX M KaU€CTBEHHBIX 3a/1a4 110 Bubmmorexa LIOK
P " " https://m.edsoo.ru/ff0c2572
Teme "TernoBbie mporecchl
[ToBTOpenue, o6o6menue. Pemenue
bu6mmoreka [JOK
96 pacyeTHBIX U KaUeCTBEHHBIX 3a]1a 110
" . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TenaoBeIX ABUTATEIICH
[ToBTOpeHue, o6oomenue. Pemenue
bubnuoreka [JOK
97 pacyeTHBIX U KaUeCTBEHHBIX 3a]1a 110
" | https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTaHOBOK
[ToBTOpenue, 060061IeHNE.
bu6mmoreka [JOK
98 JIaGopaTopHble pabOThI 10 KypCy

"CBETOBBIE SIBJIEHUS"

https://m.edsoo.ru/ff0c2c52
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[ToBTOpenue, o6obmenue. Padora c

99 TEKCTAMU 110 TeMe "3aKOHEBI 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
IToBTopenue, 00061cHuEe. PadoTa ¢
100 TGKCTaI:/II/I 0 TEME f'Ii-[<0JIe6aHI/Is{ u 1 bubmorexa HOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0606menue. Pabora c
101 TexkcTaMmu 1o teMe "CBeTOBBIE 1 bubmmorexa [TOK
. https://m.edsoo.ru/ff0c3044
SBJICHUS
[ToBTOpenue, o606menue. PaboTta ¢
102 TekcTaMu 110 TeMe "KBaHTOBasg 1 1
sanepHas ¢puzuka"
OBHIEE KOJIMYECTBO YACOB I10 102 26

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

7 KIIACC

®dusuka, 7 kinacce/Ilepeimkud A.B., OO0 «IPODA»; AO «13narenbcTBO
[Ipoceemenuey; dpoda;
Beenure cBol BapuaHT:

8 KIIACC

®dusuka 8§ knace/Ileppimkud A.B., OO0 «/IPOD®A»; AO «13gaTenbcTBO
[Ipocsemenuey; poda;
Beenure cBol BapHuaHT:

9 KIIACC

®dusuka 9 knace/ [epeimkua A.B., I'ytauk E.M., OO0 «JI[PODA»; AO
«M3parenscTBO [IpocBemenuey; Beenure cBOM BapraHT:

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
7 KIIACC
1.. ®usuka. Tectrl. 7 knacc (aBTopbl: H. K. Xannanos, T. A. XanHaHoBa).

2. ®usuka. CaMoCcTOsTENbHBIE U KOHTPOJIbHBIE pa0boThl. 7 Kiacc (aBTopsl: A. E.
Mapomn, E. A. Mapon). —M.:Jlpoda, 2019

4. ®usuka. Jlugaktuyeckue Matepuaisl. 7 kinacce (aBtopsl: A. E. Mapon, E. A.
Mapon). — M.: [Ipoda, 2019 5. ®usuka. Jluarnoctudeckue padboThl. 7 Kilacc
(aBtopsi: B. B. [llaxmaToBa, O. P. lledep). — M.: Ipoda,2019

6. ®uzuka. COOpHUK BOMPOCOB U 3a1a4. 7 kiacc (aBTopel: A. E. Mapomn, E. A.
Mapon, C. B. ITo3ouckun). —M.: [Ipoda, 2019

8 KJIIACC

1. Jlykamuk B.W. cOopHuk 3amad mo ¢usuke ais 7-9 kinaccos
obmeoOpasoBarenbHbIX yupexaenunii / B.W. Jlykammuk, E.B. IBanoBa. — M.:
IIpocsemienue, 2019.

2. Mapomn, A. E. ®uszuka. 8 xi.: qunaktudeckue matepuais / A. E. Mapos, E. A.
Mapon.— M.: lIpoda. 2019 3. MapoHn, A. E. ®usnka. 8 KII.: TPEHUPOBOYHBIE
3ajaHust; 3agaHus i CaMOKOHTpouis; CaMoCTosITeNIbHbIE paOOThI U JIp.
YuebnomeToanueckoe mocooue / A. E. Mapon, E. A. Mapon. — M.: [Ipoda. 2019.
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4.EnoxoBuu A.C. CripaBo4YHUK 10 (PU3UKE U TEXHUKE. YUeOHOe ocooue A
yuamuxcs. M. IIpocsemenue, 2019.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

®u3zuka Equnas kosiekuust LHOP. IIpeamernas kostekuus «@u3uKa»
http://nano-edu.ulsu.ru

BupryanbHblii METOIMYECKUI KaOMHET yuuTenst Gu3uku U actpoHomuu: cat H.H.
IN'omynunON

http://www effects.ru I'azera «®uzuka» Uznarensckoro noma «IlepBoe ceHTIOps»
http://ens.tpu.ru 3aHumaTtenbHas GuU3MKa B BOMpoOcax u oTBeTax: cat B. Enbkuna
http://kvant.mccme.ru Knacc!nas ¢pusuka: caiit yuurens ¢pusuku E.A. banaunoit

http://www.phys.spbu.ru/library Mup pusuku: neMoHcTpanuu Gu3ndecKux
AKCIIEPUMEHTOB

http://edu.ioffe.ru/edu Ob6yuaromue TpexypoBHEBbIE TECTHI IO pu3uke: cat B.U.
Perenbmana

http://www. afportal.ru IIpoext «Bcs dhuzuka
http://www fizika.asvu.ru Perenns 3am1a4 u3 y4eOHUKOB 110 (pH3HKE

http://metod-f.narod.ru CamoTecTrpoBaHue MIKOJIBHUKOB 7-11 Ki1accoB u
aOUTYpUEHTOB MO (HU3UKE

http://barsic.spbu.ru/www/tests TepmoguHaMuKa: 3IeKTPOHHBIA YI€OHUK 110
busnke

http://fn.bmstu.ru/phys/bib/I-NET Ypoku mo monekynspHoi (hu3mke
http://physics.nad.ru ®u3uka B mpe3eHTAITUAX

http://presfiz.narod.ru ®usnka B mkose: caiit M.b. JIbBoBcKkoOTO
http://gannalv.narod.ru/fiz ®usnuka BOKpyr HAC

http://physics03.narod.ru ®usmuka a5 Beex: 3amayun no GU3uKe ¢ peHICHUSIMU

http://fizzzika.narod.ru ®u3uka mis yaureneii: caiit B.H. EropoBoii
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