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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIIEero o00pa3zoBaHUs
COCTaBJICHa HAa OCHOBE MOJOKEHUW M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboyeit mporpaMmbl BOCIIUTAHUS U
Konnenuuu npenogaBanus yueoHoro npeameta « Ousnkay.

Copepxanue mnporpaMmbl MO (U3MKE HampaBiIeHO Ha (QOopMUpOBaHHE
€CTECTBEHHOHAYYHOW TPaAMOTHOCTH OOYYAIOIIUXCS W OPTaHU3ALUI0 H3YYCHHS
¢u3nKM Ha NEATEIHPHOCTHOW OCHOBe. B mporpamme mo ¢u3MKe YYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
TUTAHUPYEMBIM JINYHOCTHBIM M METANPEAMETHBIM pe3yJbTaTaM O0yUeHHs, a TaKKe
MEXIIPEJIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam oOy4yeHus (Mo Kiaccam), MpeajiaraeT IPUMEPHYIO MOCIEI0BATEIbHOCTh
M3yYeHUs] TeM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEAMETHOTO COACPKAHHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIMXCsl.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIITY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO y4eOHOMY TIPEIMETY.

®duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, MOCKOIbKY (pU3nUYeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUIA,
U3y4aeMbIX XUMHEH, Onooruei, acTpoHOMHEH B puznueckoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHUHY MHUpA, MPEIOCTABISICT Hanbosee SCHbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HaHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUEeCKOro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHUs COCTOMT B (POPMHPOBAHMHM €CTECTBEHHOHAYYHOM I'PaMOTHOCTH M
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIIEIYIOIUMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIMIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OIICHHWBATh U IOHUMATh OCOOCHHOCTH Hay4HOTO MCCIIEIOBAHNUS;

e UHTEPNPETHPOBATH  JIAHHBIE W  HWCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA JJIS MTOJyUYEHUS! BBIBOJOB.

enu wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
ompeneneHsl B Konuenmuu mnpenonaBanus y4deOHoro mnpeamera «Du3umka» B



oOpa3oBaTenbHbIX opraHu3auuax Poccuiickoii ®enepauuu, peamu3yroUux
OCHOBHBIE  00111€00pa30BaTeNIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnerun Munucrepctsa npocsemienus Poccutickoit denepanuu (mpoTokon ot 3
nexadps 2019 r. Ne [1K4BH).

eaun nzyyenus pusuku:

NpHOOPETCHHE HMHTEpeca M CTPEMIICHHS OOYYarolIuXcsi K HaydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIC TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIICIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYTHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa H3yUYeHUS OCHOB
CTPOEHUS MaTepPUH M PyHIAMEHTAJILHBIX 3aKOHOB (PU3HKH;

dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (PU3MKHU IS Pa3BUTHS JPYTUX
€CTCCTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
npo(deCcCHOHATBLHOM JCATEIBHOCTH, CBI3aHHON ¢ (DU3MKOM, MOJATOTOBKA 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 CTPOSHUHM  BEIIECTBA, 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 buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

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

ocBoeHHE MPUEMOB PabOTHl ¢ mHpOpMaIuel GU3HIECKOTO COJEp KAHMS,
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
JTOCTIKEHUAX (PU3UUECKON HAYKH.

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

oOpazoBanus orBoautcs 238 yacos: 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 mporpamMmme no (u3MKe MepedyeHb JabopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTEb JAEIaeT BbIOOP MPOBENECHUS
7a0b0paTOpHBIX PAa0OT M ONBITOB C YYETOM HHAMBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANBHBIX 3aJJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O FOCYAApCTBEHHOTO dK3aMeHa 10 (pU3HKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

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

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

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoiHasi cucTeMa €IMHULI.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EctecTBeHHOHAYUYHBIM METOJ] MO3HAHUsS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
HabmonaemMoro sBieHus. Onucanue GU3NUeCKUX SBJICHUN C TOMOIIbIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue NEHbI IeIEeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpeneneHue pazMepoB MaJIbIX TEJL.
5. M3mepeHune Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue uccinenoBaHus IO MPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJIETA
IIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIe, YeM OOJIbIle BHICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEILIECTBA: IPUTSYKEHUE U OTTAJIKMBAHHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(KpUCTAIIMYECKUX) Tell. B3auMoCBs3b MEXAy CBONMCTBAMM BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSHUAX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.



1. HabGmonenne OpOyHOBCKOIO JIBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmogenue  siBACHUN,  OOBSCHSIOUIUXCS  MPUTSDKEHUEM  WIH

OTTAJIKUBAHUEM YAaCTHIl BEIIIECTRA.

Jlabopamopnuie padbomot u onvimot.

1. OueHka JuameTpa aromMa METOAOM DpsAOB (C  HCIONb30BAaHUEM

dotorpaduii).

2. OnbITHI IO HAOJIIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHUCTBUS CUIT MOJICKYJISIPHOTO TPUTSIKEHUS.

Paznen 3. /IBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannueckoe JBIKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBMXKEHUU. Pacd€Tr myTtu u
BPEMEHHU JIBHKCHUS.

SABnenve wHepuuu. 3aKOH WHepHUH. B3aumoneicTBue Ten Kak NpUYHHA
U3MEHEHHUS CKOPOCTH JBIDKCHHUS Teld. Macca Kak Mepa HWHEPTHOCTH TeJa.
[InotHOCTH BemiecTBa. CBSA3h MJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IMHHUIIC
00BéMa BelecTna.

Cwta Kak XapakTepucTHKa B3aumMojaeucTBus Tenl. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBI€HUE TATOTEHHS U CHIIA
TsokecTd. Cuia TSKECTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPaBJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHUE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4ecKoro JBUKEHUS Tena.
HN3mepenne CKOpOoCTH MPSIMOJIMHEMHOTO JBUKCHUS.
HaGmronenue siBieHUsT HHEPIIUH.

CpaBHeHuE Macc Mo B3aUMOJICHCTBUIO TEII.
. CnoxeHue cuJji, HallpaBJIE€HHBIX M0 OJHOMN MPSMOM.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).
2. OmnpeneneHre CpeHEW CKOPOCTH CKOJbXEHUS Opycka WIM IIapuKa I0
HAKJIOHHOM TNTIOCKOCTH.

1
2
3
4. HabGnroneHrne U3MEHEHHS CKOPOCTH IIPU B3aUMOJICHCTBHH TEJL.
5
6

Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbpIThl, JIEMOHCTPUPYIOIIHUE 3aBUCUMOCTH pacTskeHus (Aedopmanui)
IPY>KUHBI OT IPUIIOKEHHON CUJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.



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

Hasnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEma, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, >KUAKOCTAMHM M razamu. 3akoH llackama. ITneBmaTmueckue

MaIlliHEI. 3aBHCHUMOCTH JaBJICHUA XHUAKOCTH OT I‘J'IY6I/IHI:>I. FI/II[pOCTaTI/I‘ICCKI/Iﬁ

napanokc. Coobmiaronuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emunn u atMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3nyuiHON oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue armocdepHOTo
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO J1aBJIEHUs OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 115t U13MepeHus: aTMOCHEPHOTro JTABICHUSI.

JleificTBUE KMIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.

S A T o

~

3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaua naBineHMs KUIKOCTBIO U Ta30M.

CooOmatoruecs cocybl.

I'mppaBnnueckuii mpecc.

[IposiBnenue neicTBus aTMOCPEPHOTO AaBICHUS.

3aBUCUMOCTbH BBITAJIKMBAIOIIEH CUITBI OT 00BbEMA MOrPYKEHHOM YacTH Teja
Y IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
YcioBue miaBaHus Tel: IJIaBaHUE WIN IIOTPYKEHUE TeJl B 3aBUCUMOCTH OT
COOTHOIIIEHUS TUIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Telia B BOJIE OT 00bEMa MOrpyKEHHOH B
YKUAJIKOCTb YaCTH Tela.

OmnpenenieHue  BBITAIKUBAIONIEH  CWJIBL, JEHCTBYIOIIEM Ha  TeJoO,
MOTPYKEHHOE B KUIKOCTh.

[IpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbIThl, JEMOHCTPUPYIONIUE 3aBHCUMOCTb BBITAJIKUBAIOLIEH CHIIBL,
NENUCTBYIONIEH Ha TEJO B )KUIKOCTH, OT 00BbEMA MOTPYKEHHON B )KUJIKOCTh
YACTH TEJIA U OT TUIOTHOCTH KUJKOCTH.

KoncTtpyupoBanne apeoMeTpa WIM KOHCTPYHPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [I[puMeHeHue npaBuia paBHOBECHUS phluara K 0JI0Ky. «3010Toe

7



npaBuiio» mexanuku. KIIJ[ mpocTeix Mexanu3moB. IIpocTeie MeXaHU3MBbI B OBITY U
TEXHUKE.

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

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenue pabOThI CUJIbI TPEHUSI IPU PABHOMEPHOM JABUKEHUU TeJa 110

TOPU30HTAIIBHON MOBEPXHOCTH.
2. HccnenoBanue yciioBHI paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOpUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, KUIKOCTEH U
TBEPABIX TE€JI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BHyTpeHHsss sHeprus. CnocoObl H3MEHEHUsS BHYTPEHHEH SHEPruu:
TEeIIonepeada u coBepiieHrne padboTel. Buasl Temonepenayn: TeIIOnpoBOIHOCTD,
KOHBEKIIUS, U3JTyYEHUE.

KomnyectBO Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. [lmaBnenue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemnoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIIuBa. Y edbHas TEIJIOTa CrOpaHHus.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.
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10.
11.
12.
13.

HaGmtonenne OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmonenue siBjeHUi cMaurBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mpu M3MEHEHHM oObEMa W HarpeBaHUM WIH
OXJIaXICHUU.

[IpaBuinia u3mepeHus TemMnepaTyphl.

Buabl reronepenaymn.

OxnaxxeHue Npyu COBEPIICHUH PaOOThI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHUE TEIIIOEMKOCTEH pa3IMYHBIX BEIIECTB.
HaGmonenue kumnenus.

HaGmtoieHre mocTossHCTBA TEMITEpaTyphl MPU TUIABJICHHH.
Mojenn TemJIOBBIX ABUTATEIICH.

Jlabopamopnuvie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue qaBjieHUs BO3yXa B OaJUIOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJIICHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKIECHHUS.

[TpoBepka rumoTE3bl JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPruu Tella B pe3yJsibTaTe
TEIJIoTIepeIauu U pabOThl BHEIITHUX CHIIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HArPEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucrnapeHus.

OrnpeneneHne OTHOCUTEIIFHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JinekTpuyeckne U MATHUTHbBIE SIBJICHHS.

Onektpuzauust Tena. [[Ba pona snekTpuyeckux 3apsuoB. BzaumopeinctBue
3apspkeHHBIX  Tenl. 3akoH KymoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsSI0B U PACCTOSHUS MEXTY TeIaMu).



Onekrtpuueckoe mnozne. Hanpssk€HHOCTH dneKkTpuueckoro mnoss. IlpuHuun
CYNEpIO3ULIUHU IEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsigoB. DJIEMEHTAPHBIA JJIEKTPUUECKUM 3apsii.
Crtpoenne aroma. I[IpoBOJIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUUYECKOTO TOKA.
NcTtoyHuku mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUECKUM TOK B KUJIKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
st yuactka uend. [locienoBaTenbHOe U apalIeIbHOE COETUHEHUE TPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKTpuuecKue 1enyu U MOTpeOUTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMBIKaHHE.

ITocTossHHBIE MarHuThl. B3anMoneicTBre MOCTOSTHHBIX MAarHuTOB. MarHutTHoe
roje. MarouTHoe mojie 3eMJIM M €ro 3HadyeHue Ui Ku3HM Ha 3emuie. OIBIT
Opcrena. MarauTHoe moJie IeKTpUudeckoro Toka. [[puymeHenne 3eKTpoMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJIA HAa TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE  DJIEKTPOABUTATENEH B  TEXHUYECKUX
YCTPOMCTBaxX U HA TPAHCHIOPTE.

OnbiTel @Papajies. SABneHue 3aeKkTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DIIEKTpOreHeparTop. CriocoOn1 MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJl.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DJIIeKTpOCTATUUECKAsT UHTYKITUA.
3aKOH COXpaHECHUS ICKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HMcTOYHMKH TTOCTOSIHHOT'O TOKA.
JIelcTBUA 3IIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHUI TOK B )KUIKOCTH.
. I'a30BB11 pa3psa.
. I3mepenune cuiibl Toka aMIepMeETPOM.
. I3mepenune 25IeKTpU4eCcKOro HapsixKeHUs: BOJIbTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUMN.
. B3aumoieiicTBre NOCTOSHHBIX MarHUTOB.

W 00 N Uk~ WwWN e
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16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

MonenupoBanrue HEBO3MOKHOCTH Pa3AeiICHUs MOJIOCOB MarHura.
MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.
OmneIiT Opcrena.

MarauTHoe 1oje TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO T10JIS1 HA MIPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue saBIeHUS 3JIEKTPOMArHUTHOW UHIYKLIHH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €Tro
BO3HUKHOBCHMS.

DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o ok~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIHEH U [Opu
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJiE HAa TMPOBOJHUKU U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3mepenue u peryanpoBaHue HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOIO
CEYEeHUs U MaTepuana.

[IpoBepka mpaBWIa CIOXKEHHUS HANPSDHKECHUM ITIPU  TOCJIEN0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIETBbHOM COEOUHEHHU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH DJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB MPHU UX 00bEeTMHEHNUN
Y Pa3/ICIICHUMN.

UccnenoBanne AeUCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.
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17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTYyILIKXA C TOKOM U MarHuTa OT CUJIbl TOKA ¥ HaIIPaBJICHUA TOKA B KaTYyIIKE.

18. MI3yueHue AercTBUSA MarHUTHOIO II0JIS HA IIPOBOJHUK C TOKOM.

19. KoHCcTpyrpoBaHue U U3y4eHHe padOoThl JJIEKTPOABUTATEIS.

20. M3mepenne KII/] anexTpoaBUraTenbHON yCTAaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUsT W HaIlpPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAaHMYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nB>keHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUYKCHUHU.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe aBmxkeHue. CB0oOOHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE nBMXKEHHME TIO OKpyx)HOCTH. [lepuon m uvactora oOparieHusl.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTenbHOE YCKOPEHUE.

[Tepsbiii 3akoH Hptotona. Bropoit 3akon HeroTtoHa. Tperuit 3akon HeroToHa.
[TpuHUHKI CyNIEepIIO3UIUHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUS MOKOs, IPYTUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. JBmxkenue mianer Bokpyr Connua. IlepBasi kocmmuueckasi CKOPOCTb.
HesecoMocTs u neperpys3ku.

PaBHOBecue matepranibHOM TOYkH. AOCoNOTHO TBEpAOE Teyo. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuiibl. LIeHTp TskeCcTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMITyJibCa. PEakTUBHOE IBUKEHHUE.

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuWil TSKECTH, YIPYrOCTH,
tperusi. CBsi3b dHEpruu U padotel. [loTeHIManbHAs SHEPTUS TeNa, TOJIHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOW AHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaGmronmenne MeXaHWYECKOTO ABMKCHHS TEJa OTHOCUTEIHHO Pa3HBIX TEI

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

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

HN3mepenne CKOPOCTU U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» rpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (QU3UKU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBaHus 3HEPTUU NPU B3aUMOJICHCTBUHU TEJ.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHUUYECKON SHEPTrUM NP JBUKEHUU TeJla MOJ1 ACHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

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

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

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM IIJIOCKOCTH.

UccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJlbHON CKOPOCTHM MYTH OTHOCSTCA KakK psifi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE NPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHUJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue padbOThI CHIIbI TPEHUS! TPU PAaBHOMEPHOM JIBHKEHUU Teja Mo
TOPU30HTAIIBHOM MOBEPXHOCTH.
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10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. 3ydeHue 3aKkoHa COXpaHEHHS DHEPTHUH.

Pasznen 9. Mexanuyeckue Koie0aHus U BOJIHBI.

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

3aryxatomue — koneOaHusd.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoHCTBa MEXaHMYECKMX BOJH. [IpomonbHble U
NOMNEPEYHbIE BOJIHBI. JlIMHA BOJHBI M CKOPOCTh €€ pPaciupOoCTPaHEHMS.
MexaHn4YecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

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

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOaHW Tel TOJ JEHCTBHEM CHWIIBI TSHKECTH WU CHIIBI
yIPYTOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripoctpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HaGmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
6. AKyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TMepuojia KoyieOaHWl MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenne 4aCcTOTHI M Meproaa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHuoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TepHoJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh  TMEpUoAa  KoyieOaHUU
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHble  BOdHBL.  CBOMCTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.
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OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

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

pacnpoctpanenue ceta. 3atMenusi Connia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpakeHue cBera. VICmonab30BaHWE TOJHOTO BHYTPEHHETO OTPaXEHHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xon mydedt B muH3e. OnTuyeckas cuctema (poroarapara, MUKPOCKOTIA
u Teneckona. ['na3 kak ontuyeckas cucteMma. biiM3opyKoCcTh U TaIbHO30PKOCTh.

Paznoxxenne Oenoro cBera B crnektp. OmbiTel HetoToHa. CrokeHue
CIIEKTPAJIbHBIX IBETOB. J(Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMoMHEHHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue nzo0paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKaax.

[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon mydelt B coOuparomiei JuH3e.

XoJ1 JIyueu B pacCEeHBaroOIICH JTUH3E.

[Tony4yenne n3o0paxeHN C TOMOIIBIO JTHH3.

[Tpuaun peiictBus doToarnmapata, MUKPOCKOTA M TEIECKOTIA.

10. Monens ri1a3a.

11. Paznokenue 6emoro cBeTa B CIEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPa)K€HUSI CBETOBOIO Jiyya OT yrjia
naJCHUs.

2. M3ydeHue xapakTepUCTUK U300paKEHUs MPEIMETa B TUIOCKOM 3€pKaJie.

3. HccnemoBanue 3aBUCMMOCTH yTjla MPEJIOMIICHUSI CBETOBOTO Jiy4ya OT yrjia
MaJIeHHs Ha TPAHUIIE «BO3AYX—CTEKIIO».

4. Tlonmyuyenue n300paKeHUI C TOMOILBIO COOMpPAIOIIEH JTUH3HI.

LW 0 N Gk W E

15



5. Ompenenenue (OKYCHOTO pacCTOSIHUSI U ONTUYECKOM CHIIBI cOOUMparomien
JUH3BL.

6. OMBITHI IO PA3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOIIOJICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdpopna u mianerapHas mMojenb atoma. Mogaens atoma bopa.
Ucnyckanue u noryonieHue ceeta atomoM. KBaHThl. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sapa. HykmonHnas wmopens atomHoro snapa. W3orombl.  PanuoakTuBHBIC
npeBpainieHus. [lepros momypacmnaga aTOMHBIX SIAED.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
OHeprusi CBsizM aTroMHBIX sifep. CBsi3b Macchl M 2Hepruu. Peakuum cuHTE3a U
nenenus sanep. Ucrounuku snepruun CosiHia v 3BE37.

Anepnas sHepretuxa. JeMCTBUS pPaJAMOAKTUBHBIX HU3IYYCHUNW HaA JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3yYEHUS U MOTJIONIECHUS.

2. CnexTpsl pa3au4HbIX Ta30B.

3. Cnekrtp Bojopoa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpaius u3inydeHus NPUPOIHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccnenoBanme TpeKOB: M3MEPEHHE DPHEPTUU YACTHUIBI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOTYIb.

[ToBTOpUTETHEHO-0000MIIAIONTUH MOAYh TIPEAHA3HAYCH /I CUCTEMAaTU3AINH
1 00001IIeHUS TPEAMETHOTO COACPIKAHUS U OIBITA IEATETLHOCTH, TPUOOPETEHHOTO
Py U3YYCHHH BCEro Kypca (PU3MUKH, a TakKe JJIsl MOATOTOBKM K OCHOBHOMY
TOCYy/IapCTBEHHOMY JK3aMEHy M0 (pu3uke st 00yJaromimxcs, BBEIOPABIIUX ITOT
y4eOHBIH TpeIMeT.

[Ipu U3ydeHHU JAHHOTO MOJYJSI PEANTH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX O00ECMEYMBACTCS OCTIKCHHUE MPEIMETHBIX H
METANpeIMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOCHHUE HAYYHBIX METOJOB HCCJIEeJI0BaHUS
SBJICHUN NOPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
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SIBJICHUS, TPUMEHSSA [OJYYCHHBbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KaYECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.
[IpyuHUIMNIHANBHO AEATENBHOCTHBIM XapaKTeP JAaHHOTO pa3/ielia peain3yercs 3a
CYET TOro, UTO OOYYAIOIIMECs BHITIOIHSIOT 3aJJaHUsI, B KOTOPBIX UM TMIpeJiaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nYecKue sIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbI HCCIIe0BaHUs (DU3NUYECKUX SIBIICHUI, B TOM
YHUCIIe 1S IPOBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HamW0oJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPTUMU.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTHXKEHUE JIMYHOCTHBIX, METAPEAMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 00CYKJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTUYCCKUM MPUMEHEHHEM JOCTHKCHUHN
buzuky;

- OCO3HAaHUE BAXXHOCTU MOPATBHO-3THUYECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT' 0 MO3HAHUS

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
IO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
NEeATEIbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbI H  3MOLUMOHAJBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JIOMAITHUX YCIIOBHUSIX;

- ¢(hOpMUPOBAHHOCTH HaBBIKA pe(IICKCUH, TPU3HAHNUE CBOETO TIPaBa HA OMIHOKY
U TAKOI'O JK€ MpaBa y IPyroro 4eiaoBEKa;

6) TPY10BOr0 BOCIIMTAHMS
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- AKTUBHOE Yy4YacTH€ B PEIICHUU TMPAKTUYECKUX 3a7ad (B paMKax CEMbH,

oOpa3oBaTelbHON  OpraHu3aluu, TOpoja, Kpas) TEXHOJOTUYECKOWM U

COIMAIBLHOM HANPABICHHOCTH, TPEOYIOUIMX B TOM YHCIIC U PU3HUECKUX 3HAHUH;

e - HHTEPEC K MPAKTUUECKOMY M3YyUYEHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e - OpHEHTalUs Ha TpPUMEHEHHE (U3MYECKUX 3HAHUU [JIs pelIeHUs 3ajaad B
obylacTu OKpy’Karolel cpenapl, MUIAHUPOBAHUS TIOCTYNKOB M OILEHKH WX
BO3MO>KHBIX TTOCJICICTBUH ISl OKPY>KAIOIIEN CpeIbl;

e - OCO3HaHME TJI00ATLHOT'O XapaKTepa HKOJOTHMUECKUX MPOOIeM U MyTeH uX
pelieHus;

e 8) aganTanmuM K M3MEHSIOIIMMCS YCJIOBHSM CONHUAJBHOW M NPHUPOIHOM

cpenbl:
e - TOTPEOHOCTh BO B3aMMOJCHCTBUU TMPHU BBITIOJHCHUU WCCIICAOBAHUA |
MNPOCKTOB (IM3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OIBITY M 3HAHHSIM
APYruX;
e - TIOBBIIICHHE YPOBHS CBOCH KOMIICTCGHTHOCTH 4epe3 MNPaKTUYECCKYIO
JeSITeIIbHOCTb;

e - IOTPeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM UHuCiie POPMYITUPOBATH
UJIeH, MOHATHUSA, TUTIOTE3bI O GU3UUECKUX 00BEKTaX U SABJICHUSX;

e - OCO3HaHME Je(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
[1)76370 478

e - IUIAHUPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETEHNUN HOBBIX (DU3NUECKUX 3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATH U BBHISBISATH B3AaUMOCBS3HM MIPUPOJIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXKAIOUIYIO CpENy,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIMA.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBOeHUs MporpaMMBI 1o (hU3UKe Ha yPOBHE OCHOBHOTO O0IIIETO
oOpa3zoBanus y oOyuwatomerocs OyayT chOpMHpPOBaHBI MeTaNpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIE  y4eOHBIC  JCWCTBUS,  PETYISTUBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue 1eicTBUS:
e BBUIBJLITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);
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yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHHS;

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B paCCMaTpUBaEMbIX (haKTax,
TAHHBIX U HAOIIOACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI U TIPOIIECCOB, JENIaTh BHIBOJABI C HCIIOJIB30BaHUEM € TyKTHBHBIX U
MHAYKTUBHBIX YMO3AKIIOUCHHM, BBIABUTATh TUIIOTE3BI O B3aUMOCBS3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITETTLHO BEIOMPATh CIIOCO0 pelieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIIEHUS, BBHIOOp HamOoee
MOIXO/ISIIIIET0 ¢ YYETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3UUECKOTO
SBJICHUS,

OLICHMBaTh Ha MNPUMEHUMOCTh U  JOCTOBEPHOCTH HH(pOpMaIuio,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEA0OBAHMUS;

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

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTHI M 3aIpOChl TIPH ITOUCKE U
orbope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHON Yy4ueOHOM
dbuznveckoi 3a1aun;

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

CaMOCTOSATETILHO ~ BBIOMpATh ONTUMAJIbHYIO (OpMY TIpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi U UX KOMOWHAIIUSIMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0J€ OOCyXkJeHusi ydueOHOro Marepuala, pe3ysbTaToB J1abOpPaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBAaTh WJCH, HALICJIICHHBIE HA PELICHUE 3aJa4yd U IMOAJACPKAHUE
0J1aroxenaTeTbHOCTH OOIIEHNS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JPYTHUX YYaCTHHUKOB
nuasnora, 0OHapy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;
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BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YybTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHUMATh U UCIIO0JIb30BaTh NPEUMYIIECTBA KOMaHAHONW U UHAUBUAYAIbHOM
paboThI MpU PelIeHUH KOHKPETHON (PU3UUEeCcKOil MpoOIeMbl;

OPUHUMATh LEJIM COBMECTHOM NIESITEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ JMOCTWKEHHUIO: pAaCIpeNesaTh poJiM, OOCYXAaThb IPOLECCH HU
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIOJEH;
BBITMOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMU YJICHAMHU
KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOUIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSATEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISBJIATH MPOOJIEMBI B JKU3HCHHBIX M YUYCOHBIX CUTYalHsIX, TPEOYIOIIMX
JUTst petieHust GU3NIECKUX 3HaAHU;

OpUEHTUPOBATHCS B  PAJIMUHBIX  [OAXOAAX MNPUHATHUS  pElIeHUN
(MHOUMBUIyaIbHOE, TPUHATHE DPEIICHHUs B TPyMINe, MPUHSATHE PpelIeHUuMN
TPYIION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM pPellieHUs GU3MUECKON 3aauu WU
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraéMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PCIIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallUH W MpPEAiaraTh IJlaH €€ U3MEHEHHUS;
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSTEHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OMBITY;

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

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJI0BEKA B XOJ€ CIopa WU AUCKYCCUH Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTHKY APYTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MpHU pelieHuu GU3NIeCKUX 3aad Uiu
B YTBEPKJCHUAX HA HAYYHBIE TEMBbI U TAKOE 7K€ MIPABO JIPYTOro0.
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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,
HaAO0JII0/IEHHEe, SKCIIEPUMEHT, MOJENb, TUIOTE3a, €AMHMIBI (PU3MUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSIHUSI BeliecTBa (TBEpAOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYECKOE [IBI)KEHHE (PaBHOMEPHOE,
HEPAaBHOMEpPHOE, TNPSIMOJUHENHOE), TPAEKTOPHs, PaBHOJAEHCTBYIOLIAS
cuna,  gedopmamus  (ympyras, NJIACTUYECKAs), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyarh sBiaeHUs (Auddys3us, TEMI0BOE IBUKEHUE YacCTHI] BEIIECTBa,
paBHOMEPHOE  JIBH)KCHHE, HEpPaBHOMEPHOE  JIBIDKEHHME,  HWHEpIHS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHUs], epeaayda JaBieHus: TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3ami,
aTMoc(epHOE [1aBlieHHE, IUJIaBaHHWE TeJ, MPEBPALIECHUS MEXaHHYECKOU
SHEPrYHr) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh TNPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOU
OpUPOJE, NAEHCTBUE CWIBI TPEHHS B MPUPOJEC M TEXHUKE, BIUSIHUE
aTMOC(EpHOTO J1aBJICHUs Ha KMBOW OpraHu3M, IJIaBaHUE pbIO, phluaru B
TEJIe YeJIOBeKa, MPU 3TOM TNEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBIICHUN;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBJICHHS, UCTIONB3YS
dusnueckre BeMMYuHbI (Macca, 00bEM, TNIOTHOCTDH BELIECTBA, BPeMsi, MyTh,
CKOPOCTb, CPEIIHASI CKOPOCTbh, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, AaBjieHue (TBEPAOro Tena, KUJIKOCTH, T'a3a), BHITAJKUBAIOIIAs
CWJIa, MEXaHW4Yeckas paboTa, MOIIHOCTb, IJICUO CHJIbI, MOMEHT CHJIBI,
KO3 UIIMEHT TIONE3HOT0 JCHCTBUS MEXaHHW3MOB, KHHETHYECKas W
NOTEHIMAJbHAs SHEpPrusi), NpU ONHCAHUU NPABUIBHO TPaKTOBATh
(bu3HUeCKuii CMBICT UCTIONB3YEMbIX BEIMUWH, UX 0003HAYCHUS U €THHUIIBI
du3nUecknX BEIWYWH, HAXOAUTh (OPMYIBI, CBS3BIBAIONINE JAHHYIO
¢uznuecky0 BETWYMHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBHCUMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTepru30BaTh CBOWCTBA Tei, (U3MUECKUE SBICHHUS W TIPOIECCHI,
WCIIOJb3Ys MpaBuiia CJIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMOil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBECHUsl pbluara (0J0Ka),
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«30JI0TO€ MPABWIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXAHUYECKOMN
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBAaTh €70 MATEMATUYECKOE BBIPAXKEHUE;

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 ¢ OMOpoM Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THbie 3a7adyd B |—2 JeWCTBUS, HMCHONB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarONIMe (HU3NYECKUE BEJIWYUHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlau 3aMHUChIBATh KPATKOE YCIOBHUE, MOACTABIATh (hU3NUECKUE
BEJTUYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKON BEITMUYHMHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh TMPU TMOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
peANoioKeHue (TUIOTEe3Y), pa3IndaTh U MHTEPIPETUPOBATH MOJTYICHHBI
pe3yabTaT, HaXOAUTh OIIMOKU B XOJI€ OIbITA, JeiaTh BBIBOJLI IO €r0
pe3yabpTaTam;

OPOBOAUTH OMNBITBI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUM WU
(bu3HUECKUX CBOMCTB Tell: GOPMYITUPOBATH MPOBEPSEMbIE TPEANOIOKEHNUS,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO 000pyAOBaHUs, 3aIIUCHIBATh X011
ombITa U GOPMYITHUPOBATH BHIBOBL;

BBINIOJIHATh MpPSMbIE HM3MEPEHHS PACCTOSIHUS, BPEMEHHU, MACChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIHOJB30BAHMEM aHAJIOTOBBIX W
u(pOBBIX TPUOOPOB, 3alUCHIBATH IIOKAa3aHUsI TPUOOPOB ¢ YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOJAUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
IPYrol C UCHOJb30BAaHUEM MPSIMBIX HM3MEPEHHH (3aBUCUMOCTH IyTHU
PaBHOMEPHO JABMKYLIETOCS T€JIa OT BPEMEHHU JBUKEHUSI TEJIA, CUJIbI TPEHUS
CKOJNILKEHHsI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CWJIbI TPEHHS OT IUIOIIAJANA COINPUKOCHOBEHUS TEJl, CUJIBI
YOPYTrOCTH OT Y/UJIMHEHUS MPYXKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA
NOTPYKEHHOM YaCTH TEJIA U OT IJIOTHOCTHU JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), Y4aCTBOBATh B
IUIAHUPOBAaHUU  y4e€OHOTO UCCJIEAOBaHUS, COOUpaTh YCTAHOBKY U
BBINIOJIHSITh M3MEPEHUSs, CleAysd MPEeIOKEHHOMY IUJIaHy, (UKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIIMYUH B BHUJIC
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MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUTh KOCBEHHBIE H3MEpEHUs (HU3NYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHUE
BO37lyXa, BBHITAIKUBAIONIAs CHJIA, JICHCTBYIOIIAs Ha IMOTPYy)XEHHOE B
KUAKOCTh  TeMo, KOA(D(UIIMEHT IONE3HOTO  JNEUCTBHSI  MPOCTHIX
MEXaHH3MOB), CJCAYS MPETOKECHHON HWHCTPYKIIUU: TPU BBITOJTHCHHUH
U3MEpEeHUl CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCISATH
3HAYCHHE NCKOMOU BEITMYHHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHUYCCKHX YCTPOMHCTB:
BECBhI, TEPMOMETp, AMHAMOMETP, COOOMIAIOIINECS COCYIbl, OapoMmerp,
phIyar, MOJABMYKHBIM U HETTOABUKHBIN OJIOK, HAKJIOHHAS IIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, yCTPOMCTBO  BOJONPOBOJA, THUIAPABIMYECKHA IIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIONIB3YS 3HAHUS
0 CBOMCTBaxX (YM3MUECKUX SIBJICHUN U HEOOXOAMMbIE GU3HIECKUE 3aKOHBI 1
3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUSA (M3MUECKUX 3HAHUU B IOBCEIHEBHOMN
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C TIPUOOpaMu U
TEXHUICCKUMU YCTPONCTBAMH, COXPAHECHHUS 3JI0POBBS M COOIIOCHISI HOPM
9KOJIOTUIECKOTO IMOBEACHHS B OKPY KaIOIIeH cpejie;

OCYIIIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HMHTepHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM W TyTéM CPAaBHEHUSA PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHU HAYyYHO-TIOMYJISIPHYIO
auTepaTypy GU3MUECKOro COAepKaHUs, CIPABOYHBIE MaTepUaIbl, PECYPCHI
cetn VHTepHeT, BiameTh mpUEMaMU KOHCIEKTHPOBAHUS 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
quclie MyOJUYHO IeTIaTh KPaTKHUE COOOIIECHUS O PE3yJIbTaTax MPOSKTOB HIIN
y4eOHBIX UCCIIEIOBAHUN, TIPU ATOM TPAMOTHO HCIIOH30BATh M3YYCHHBIN

24



MOHSATUWHBIA anmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHUE
MPE3ECHTALIUEN;

MIPU BBHITIOJIHEHUU YYEOHBIX MPOEKTOB M UCCIEAOBAaHUU paclpenessTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBHHU C IOCTABICHHBIMHM 3ajadyaMu,
CICIUTh 3a BBIIOJHECHUEM IUIaHA JCWCTBUM, AaJEKBATHO OLEHUBATH
COOCTBEHHBIM  BKJaJA B  JACSATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJECUCTBUE, YYUTHIBASI MHEHUE OKPYKAIOIIUX.

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

UCIIOJIH30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBIKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTALITUYECKUE U
aMmopdHble TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI OJHEpPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsi/l, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKU, TIOCTOSTHHBIN JIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KAMWJUISIPHbBIC SBIICHHS, HCTIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaUTM3alus (OTBEpACBaHUE), KHUIICHHE,
TeIJIonepeaayda (TeTI0NpPOBOAHOCTS, KOHBEKIIUS, U3IIy4YCHHE),
ANEKTpU3alUs T, B3aUMOJICHCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WHIYKIIUS)
0 ONUCAaHUI0 HX XapaKTEPHBIX CBONCTB 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,
KpUcCTalulbl B Tmpupone, uzinydeHue CoJiHIIa, 3aMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
SABJIICHUS B atMoc(epe, dIEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3emMitH, pei( MoI0COB, POIIb MATHUTHOTO TTOJIS /IJIs1 KU3HH Ha 3emiie,
NOJISIPHOE CHUSHHE, IMPU ITOM IMEPEBOJUTH MPAKTHUYECKYIO 3aJady B
yueOHYI0, BBIICNATH CYIIECTBEHHBIC CBOWMCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUIM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIUYECTBO
TEIJIOThI, yJeJdbHAsg TEIUIOEMKOCTh BEIECTBAa, VJAENbHAs TEIUIOTa
IJIABJICHUS, YJeJIbHAsl TeIUIoTa MapooOpa3oBaHusl, yHeJbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(QPUUUEHT TMOJE3HOro JEHUCTBUS TEIJIOBOM

25



MAaIlTUHBI, OTHOCUTEIIbHAS BIIAYKHOCTH BO3/IyXa, DJIEKTPUUCCKUAM 3apsi, Crjia
TOKa, OJEKTPUYECKOEC HAMPSHKECHUE, COMPOTHBIICHHE IPOBOJIHUKA,
yJIeIbHOE COMTPOTUBIICHHUE BEUIECTBA, Pa00Ta U MOIITHOCTH YJIEKTPHUECKOTO
TOKa), TPU ONHCAHWHM TPABUIBLHO TPAKTOBATh (PU3UYECKUA CMBICIT
UCIIOJIb3YEeMBIX BEJTUYMH, 0003HAYEHUS M €TUHUIIBI (PU3UYCCKUX BEITUYHH,
HaXOAUTh (OPMYJIBI, CBSI3bIBAIONIME JAaHHYIO (HU3MYECKYIO BEIUYUHY C
JIPYTHMH BEIIMYWHAMHU, CTPOUTH TpadUKH H3YyYECHHBIX 3aBHCHUMOCTEH
(bU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYCCKUEC SBJICHHUS W TIPOIECCHI,
UCIIOJIb3YsS] OCHOBHBIC ITOJIOKCHUS MOJICKYISIPHO-KHHETHYCCKON TECOPHUH
CTPOCHUS BEIIECTBA, MPUHIUIT CYNEPIIO3HUIMKM ToJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUS 3apsiia, 3akoH OMa /sl y9acTKa IeTH, 3aKOH
Jlxoyns—JIeHIa, 3aKoH COXpaHEHUs SHEPTUH, TIPU ITOM JIaBaTh CIIOBECHYIO
(GOpMYITHPOBKY 3aKOHA ¥ 3aITUCHIBATH €T'0 MATEMAaTHYCCKOE BBIPAKCHUE;
OOBSCHATh (PU3HYECKHE TPOIECChI M CBOMCTBA TEJd, B TOM 4YHCIIC M B
KOHTCKCTE CUTYyaIlMil MPaKTHKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NIPUYNHHOCIICICTBCHHBIC CBS3U, CTPOUTh O0BSICHEHUE U3 1—2 JTOTHYECKUX
IIaroB ¢ Omopod Ha 1—2 W3YyYCHHBIX CBOMCTBA (PU3NUYCCKHUX SIBJICHHA,
(GU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemats pacu€THbIC 3amadydl B 2—3 JCHCTBHS, WCIONB3YsS 3aKOHBI H
GopMymbl, CBS3bIBaIONINEe (U3MUECKHME BEIWYMHBI: Ha OCHOBE aHaH3a
YCIIOBHSI 3a/laydl 3alHChIBaTh KPATKOE YCIOBHE, BBIABISATH HEIOCTATOK
JaHHBIX JUISI pelIeHWs] 3aJadd, BBIOMPATh 3aKOHBI H  (OPMYIIHI,
HEOOXOJMMBIE sl € pelIeHHs, NPOBOJHUTH PACYEThl M CpPaBHUBATH
NIOJTy4YeHHOE 3HAaYCHHE (PH3NIEeCKON BEIMUMNHBI C U3BECTHBIMH JAHHBIMU;
pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pEIINTh MPH TOMOIIH
(U3NIECKUX METOJIOB, HCIIOJIb3Ysl OIHMCAHWE WCCIICIOBAHMS, BBIICISATH
IpoBEpsieMOEe  TPENIONIOKEHUE, OILEHUBATh MPABWIBHOCTh TOPSAIKA
IIPOBEICHUS UCCIICAOBAHMS, I€TIATh BBIBOIBI;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WU
dbu3nUecKnX CBOMCTB Tel (KamUUSIPHBIE SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bhEMa, TeMIepaTyphl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHWsl TPH M3TYYEHWH OT IBETa H3Tydaromed (MOTIIOMIArOIICH )
MIOBEPXHOCTH, CKOPOCTh HCTAPEHUS BOJBI OT TEMIEPATYPHI KUIKOCTH U
wiomaan e TOBEPXHOCTH, DOJEKTPU3AIMS TEeI H B3aWUMOJCHCTBUE
ANEKTPUYECKUX 3aps/iOB, B3aUMOJICWCTBHE TIOCTOSIHHBIX MAarHUTOB,
BU3yaJM3allisi MAarHUTHBIX TOJEH TOCTOSHHBIX MAarHWTOB, JEHCTBUSA
MarHuTHOTO TOJIS HAa TPOBOJHUK C TOKOM, CBOMCTBA JJICKTPOMATHHTA,
CBOMCTBA DJEKTPOJBHUTATENs IOCTOSHHOTO TOKa): (OpMyIHpOBATH
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MpoOBepsieMbIE MPEATON0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONMUCHIBATH XOJI OMbITA U (POPMYIUPOBATH BHIBOJIBI;
BBITNIOJIHATh MPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTENIBHON BIAKHOCTHU
BO31yXa, CUJIbl TOKA, HANpSIKEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX
npuOOpoOB M JAaTYUKOB (PU3MYECKUX BEIUYMH, CPABHUBATH PE3YNbTATh
U3MEPEHUH ¢ yuéTOM 3aJaHHON a0COIIOTHOM MOTPENTHOCTH;

IPOBOAUTH UCCIIEI0BAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrol ¢ HCHOJB30BAHMEM  MpPSIMBIX  HM3MEpPEHUH  (3aBUCHUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYEHMSI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHMUKA, CUJIbI TOKA,
UAYUIErOo 4epe3 TMPOBOJHMK, OT HampsDKEHHsT Ha  MPOBOJIHUKE,
UCCJIeIOBaHUE TMOCIEAOBATEIbHOIO M  MapaJyIebHOIO  COEIMHEHUN
IPOBOJAHUKOB): IUIAHUPOBATh HCCJIEAOBAHUE, COOMpPAaTh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIenys MpeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTATHI TOTYYSHHON 3aBUCUMOCTH B BUJI€ TaOJIHI U TpaUKOB, 1eTIaTh
BBIBO/JIbI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

NPOBOAUTh KOCBEHHBbIE H3MepeHus: (U3MYECKUX BeNIMYUH (ylenabHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE TMPOBOJIHHMKA, pabora W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHWPOBATH HM3MEPEHHs, COOMpaTh
AKCHEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEMJIOKEHHON MHCTPYKUUU, U
BBIYHCIISIT 3HAUEHUE BEJTNYUHBI;

coOJI01aTh MpaBuila TEXHUKU O€30MaCHOCTH IIpU paboTe ¢ J1abopaTOpHBIM
000pya0BaHUEM;

XapaKTepu30BaTh TMPUHLUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUICHHS JOMOB, TUTPOMETp, TApOBasi TypOUHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DIIEKTPUYECKOW DHEPIHH, DIEKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTesbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEAOXPAHUTENH, AIEKTPOMArHUT, AJIEKTPOJBUTATENb IOCTOSHHOTO TOKA),
UCTOJb3Ysl 3HaHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUM M HEOOXOAMMBIE
duznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIIbHBIE
prOOPHI IO CXeMaM M CXeMAaTUYHBIM PUCYHKaM (KUAKOCTHBIA TEPMOMETD,
TEPMOC, TCUXPOMETpP, TUIPOMETP, ABUIaTE]b BHYTPEHHETO CrOpAHMS,
ANEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbl JJIEKTPUYECKUX LENend ¢
MOCJIEIOBATENILHBIM U MapaJIJIEIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3invasi
YCIIOBHBIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

NPUBOAUTHL  MpUMEPbl  (HAXOAUTh HUHPOPMALUIO O  MIpPUMEpax)
MIPAKTUYECKOTO HCIIONb30BaHUA (PU3NYECKUX 3HAHUU B IMOBCEIHEBHOM
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AKU3HU 7151 oOecrieyeHus: 0€30MacHOCTH MpH O0OpallleHuH ¢ nMpudopaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 310POBbs U COOJIIOIEHUSI HOPM
JKOJIOTMYECKOTO IOBEAEHHS B OKPYIKAIOLLEHN Cpene;

OCYIIECTBJIATh MOUCK HHPOpMauuu (U3HUECKOTO COJEpKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUs
JOTIOTHUTENIbHBIX HCTOYHUKOB BBIIEISATh HH(OPMAIUIO, KOTOpas ABIsETCS
IPOTUBOPEUHUBON MU MOKET OBITh HEJJOCTOBEPHOIA;

UCIIOJIb30BaTh MPH BBINOJHEHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISIPHYIO
AUTEpaTypy GU3MUECKOro COACpHKaHUs, CIPABOYHBIE MaTepUabl, PECYPChI
ceru HrepHer, Biaxers IpuéMaMM KOHCIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
co3JaBaTh COOCTBEHHbIE MHUCbMEHHBbIE U KpaTKUE YCTHBIE COOOIICHMS,
0000mass wHOpMaNMIO U3 HECKOJBKUX HMCTOYHUKOB (DU3NUECKOTO
coJiep KaHusl, B TOM YHCJIE yOJIMYHO MPEICTABIATH PE3yIbTaThl IPOSKTHON
WJIY UCCIIEI0BATENBCKOU IESITEIBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIB30BAaTh
U3YUYCHHBIH TOHATHMHBIA ammapar Kypca (U3uMKH, CONPOBOXKIATH
BBICTYILJICHUE ITPE3CHTALUEN;

OpU BBIMOJTHEHUH YUYEOHBIX MPOEKTOB W HCCICAOBAHMM (U3MUECKHUX
IPOILIECCOB PACIpENEsATh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 3aJja4aMU, CICAUTh 3a BBIIIOJHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKIaJI B
NEATEIILHOCTD IPYIIIIbI, BBICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMO/ICUCTBUE,
HPOSIBJISIS TOTOBHOCTH pa3periaTtbh KOH(QIUKTHI.

K xonIy oOyuenusi B 9 Kiacce mpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIONIb30BaTh TOHATHS: CHCTeMa OTcuéra, MaTephalibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHHMYECKOTO NBIKEHUS, Hedopmarius
(ympyrasi, TIacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCOIIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTU TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHE KOJIEOaHUs U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, JICKTPOMArHUTHBIC BOJIHBI, IITKaJa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJbHO30PKOCTb,
CIEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMma-u3IydcHus,
U30TOIBI, SIACpPHAs SHEPTETHKA;

paznuyath sBi€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, DPABHOYCKOPEHHOE TMPSMOJIWHEHHOE ABWKECHHE, CBOOOITHOE
najJieHrue TeJl, PABHOMEPHOE JIBHXKEHUE MO OKPYKHOCTH, B3aUMOJEHCTBUE
T€J, PEaKTUBHOE JIBIXKEHHUE, KoyieOaTelbHOE IBMXKEHHE (3aTyXarollue U
BBIHY)KJICHHBIE KOJ€OaHUsl), PE30HAHC, BOJHOBOE JIBIDKEHUE, OTPaKCHUE
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3ByKa, MPSIMOJIMHEWHOE pacIpOCTpaHEHUE, OTPAKECHHUE W MPEIIOMIICHHEC
CBETa, MOJIHOE BHYTPEHHEE OTPaKCHHE CBETA, Pa3jioKeHHEe OeIoro cCBeTa B
CIEKTp M CJIOXEHHWE CHEKTPAIbHBIX IIBETOB, JUCIEPCHs CBETa,
€CTECTBEHHAsI PAaIMOAKTUBHOCTh, BOSHHUKHOBEHUE JIMHEHYATOTO CIEKTpa
U3JTyYCHUS) 110 OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHWE W3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpyXaromeM Mupe (B TOM dYHucCie (U3NYECKUE SBICHUS B TIPUPOJIC:
NIPWINBBI U OTJIUBBI, ABWKCHUE T1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JBUKECHUE IKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BETa Tell,
ONTHYECKHE SBJICHUS B TMPHUPOJC, OMOJIOTHYECKOE JCHCTBHEC BUIMMOTO,
yIbTPaUOIETOBOIO W  PEHTICHOBCKOTO M3JIYyYEHUH, €CTCCTBCHHBIN
PaIMOAaKTHBHBIA (OH, KOCMHYECKHE JIYYd, DPaJUOAKTHBHOE H3IIYUYCHHE
NPHUPOJHBIX MHHEpAJIOB, JCHCTBUE pAJUOAKTUBHBIX W3JIYYCHHH Ha
OpraHu3M 4eJIOBEKa), NPH ATOM IEPEBOJMTH INPAKTUYCCKYIO 3a71ady B
y4eOHYI0, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3HMUCCKUX
SIBJICHU;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONb3YS
¢usznueckre BEeTUYUHBI (CpeHSiE W MTHOBEHHash CKOpPOCTh Teja MpHU
HEPABHOMEPHOM [IBIJKEHUM, YCKOpPEHHUE, MepeMelleHue, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CHUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMaJeHusi, BEC Tejla, HUMIYJIbC TeNa, WMITYJIbC CHJIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TMMOBEPXHOCTHIO 3€MJIM, MOTECHIIMAbHAS YHEPIHsl CHKATOU
NPYXUHBI, KHHETUYECKasl SHEPT U, OJIHAS MEXaHUUECKasi SHEPT s, IEPUO]T
U 4YacToTa KoJIeOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IOKa3aTeldb NPEIOMJICHUS Cpelbl), TpPU ONMUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUss W EAWHHIBI (U3MYECKUX BEITUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMU BEIMYHMHAMU,
CTpOUTH TpaWKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;
XapaKTepru30BaTh CBOWCTBAa Tei, (U3MUECKUE SBICHHUS W TIPOIECCHI,
UCTIONIE3YS 3aKOH COXPAaHEHHWS DHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
NPUHIAIT  CYNEPHO3UIIUNA CHJI, TPHHIMI OTHOCUTENbHOCTH [ ammies,
3akoHBl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI OTPKCHUS U
NIPEIOMJICHHSI CBETa, 3aKOHBI COXPAaHEHHUS 3apsJOBOTO W MAacCOBOTO YHCEI
P SIIEPHBIX PEAKIUAX, TPHU STOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA W 3aITUCHIBATh €T0 MATEMATHYECKOE BHIPAKCHICE;
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OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyallud NPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBACHEHHE U3 2—3 JIOTUYECKUX
1aroB ¢ Omnopod Ha 2—-3 U3Yy4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHUM,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3a/1auu (OMUPAIOIIHUECS HA CUCTEMY U3 2—3 ypaBHEHH ),
UCIOJIb3YA 3aKOHBI U (POPMYJIBI, CBSI3bIBAOIINE (PU3NYECKUE BETUUYMHBL: HA
OCHOBE aHaJIh3a yCJIOBUS 33J]a4M 3alKUChIBATh KPATKOE YCIOBHE, BBISBIATD
HEJO0CTAIOIIME WM U30BITOYHBIC JaHHBIE, BEIOMPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOJMMbIE ISl pEIIeHUs, NPOBOAUTH pacuy€Tbl M  OICHUBATH
PEANMCTUYHOCTH MOJYYEHHOT0 3HAUEHUS (PU3NYECKOI BEITUUUHBI;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO PpEUIUTh MNpPU MOMOLIU
(Gu3MUEeCKNX METO/OB, HCIOJb3Yysl ONHUCAHHE MCCIEIOBaHUS, BBIIEIATH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPABUIBHOCTh IOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeJlaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMNBITBI 1O HAOTIOJEHUIO (PU3MYECKUX SIBICHUN WU
¢u3nuecknux CBOWCTB Tell (M3y4yeHUE BTOpOro 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsl HHEPrHM, 3aBHUCUMOCTh IMEpHoAa KojeOaHUM NpPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U >KECTKOCTH NMPYKUHBl U HE3aBUCHUMOCTH OT
aMIUIATY Il MaJbIX KOJIeOaHUM, MPSIMOIMHENHOE paclpOCTPaHEHUE CBETA,
paszioxeHue Oelloro cBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHMs NpeaMeTa B coOuparomiei
JUH3€, HaAOJIOJEHHE CIUIOIIHBIX W JUHEMYaThIX CHEKTPOB H3JIy4EHUs):
CaMOCTOSITEILHO  cOOMpaTh yYCTAaHOBKY U3 H30BITOYHOro Habopa
000py10BaHUS, OMUCHIBATH X0/ OIBITA U €r0 PE3YIbTaThl, POPMYIUPOBATH
BBIBOJIbL;

HOPOBOJIUTH NMPU HEOOXOJUMOCTHU CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAa4YeHHE H3MepseMoil BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii  JTUH3bI), OOOCHOBBIBATH BBIOOpP crmoco0a HW3MEpeHUs
(u3MepuTenpHOro npudopa);

OPOBOJIUTh HCCIIEOBAaHUE 3aBUCUMOCTEM (U3NYECKUX BEJIHYUH C
UCIIOJIb30BAHUEM MPSMBIX H3MEPEHHM (3aBUCUMOCTb ITyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JBHMJKEHHHM 0€3 HadYaJlbHOM CKOpPOCTH, HepHoja
KOJIeOaHMI MaTeMaTHYeCKOTO MasTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpejJoMIIEHHs OT yrIja
najeHus1): IJJAHUPOBAaTh HCCJEJAO0BAHHME, CaMOCTOATEIBHO COOMpAaTh
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH
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bu3MYeCKUX BEIWYUH B BHUAEC TaONMUIl M rpadUKOB, JEJaTh BBIBOJbI IO
pe3ysbTaTaM MCCIICIOBAHUS;

MPOBOJIUThL KOCBEHHBIE W3MEPCHHUS (U3HUECKUX BEIUYUH (CpemHss
CKOPOCTb U YCKOpPEHHE TeJia TIPU PAaBHOYCKOPEHHOM JIBI)KCHHUH, YCKOPCHUE
CBOOOJTHOTO TAaJCHHS, >KECTKOCTh TPYXHUHBI, KOAIDPUIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHW4YecKas padoTa W MOIIHOCTh, YacTOTa W IEPHUOJ
KoJieOaHWA MAaTeMaTHYeCKOTO0 W TPYKHHHOTO MAasTHHUKOB, ONTHYECKas
cuia coOuparomied JUH3bI, PaJAUOAKTUBHBIA (OH): IJIAHHUPOBATH
U3MEpPEHUs, COOMpPATh SKCICPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH
U3MEpEHUs, CIeAys NPEII0KEHHON WHCTPYKIIUH, BBIYUCIIATH 3HAYCHUE
BEJIMYHMHBI U aHAJTU3UPOBATH MOJIYUCHHBIC PE3yIbTaThl C YIETOM 3aaHHOU
MIOTPEITHOCTH U3MEPEHUI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, aOCOJIFOTHO TBEPAOE TEJIO, TOYCUHBIH HCTOYHUK
CBeTa, JIy4, TOHKAas JINH3a, TUIaHeTapHast MOJIC]Ib aTOMa, HYKJIOHHAst MOJICITb
aATOMHOTO sJIpa;

XapaKTepu30BaTh TMPUHLHUINBI  JACHCTBUS  W3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHcaHus (B TOM YHCIE:
CIUZOMETP, NATYMKU TOJOKEHUS, PACCTOSHUS U YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PUBMYECKUX SBICHHMH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHUYHbIE PUCYHKH U3YYCHHBIX TEXHHUUECKHUX
YCTPOMCTB, U3MEPUTETBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
pemieHny  y4eOHO-TIPAKTUYECKUX  3a7a4, ONTHYECKHE CXEMBbI IS
MOCTPOCHHS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArONIeH INH3E;
OPUBOIUTH  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEPax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3WYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH O0pallleHnu ¢ MpuOopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs I COOJIIOICHUSI HOPM
AKOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOIIEH CpeJIe;

OCYIICCTBIISITh TOUCK HHpOpManuu (GU3HUECKOTO COJACpKAHHS B
WNuTepnHere, caMOCTOSITENBHO (OPMYTUPYS MMOUCKOBBIN 3aMpoC, HaXOIUTh
MyTH OMpPENeNICHUsI TOCTOBEPHOCTH MOJIYyUYCHHON WH(OpPMAIMN Ha OCHOBE
UMEIOIINXCS 3HAHUHA U JTOTIOTHUTEIHHBIX UCTOYHUKOB;
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UCITI0JIB30BaTh MPHU BBIMOJHEHUHM Y4E€OHBIX 33JJaHUN HAay4YHO-TIOMYJSPHYIO
JAUTEPaTypy PU3HUECKOrO COACPHKAHUs, CIPABOYHBIE MATEpUAIIbl, PECYPCHI
cetu VHTepHer, BiaAeTb MNpUEMAMU KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBE
uHbOpMAIIMK U3 HECKOJBKUX HCTOYHMKOB (PU3NYECKOTO COJIEpIKaHUs,
nyOJIMYHO MPEACTABIATh PE3YIbTaThl MPOSKTHON MIIM UCCIIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCHOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT W3y4aemMoro paszzena (U3MKH U CONPOBOXKAATH
BBICTYIIJIEHUE TMpEe3eHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpUu
CBEPCTHHUKOB.
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 dusnyeckre BEIUTINHEI 2 1 bubmiorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I TO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 1 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Paznen 3. /IBu:keHHne U B3auMoJieiicTBHe TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.eds00.ru/7f416194
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bubmuoreka [JOK

2 41 4 1
3 HEPLULA, Macca, IUIOTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
. .B 14 2
33 (ua. Buat cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. [laBinenune TBEPABIX TeJ, JKUAKOCTEH U ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
JlarieHue KuAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTL. 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
5.3 MexaHudeckast SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Uroro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12
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8 KUIIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TenjioBble siBJIeHUsI
. bubnuoreka [JOK
11 C 7 1
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 2 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbBIC TEJla 5 1 1 bubnuoreka [IOK
' U UX B3aUMOIcHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBIICHHS 6 0 2 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4 1
JICKTPOMATHITIAN MLy KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 6 15
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznea 1. Mexanu4yeckue siBJICHUSA
MexaHn4ecKoe JIBMKEHNUE U CIIOCOOBI €T0 bubmmoreka [{OK
1.1 10 2 1
OIIMCAaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAUMOJIeHCTRHE Tel https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 1 3 nomHoreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexaunueckue KojieOaHus 7 3 nommorexa 11
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnuecKue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DJIEKTPOMAarHuTHOE MOJIe U 6 1 5 bubnunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3nen 4. CBeToBEI€ SIBJEHUS
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4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmorexa OK
' pactpoctp https://m.edso0.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIuH3bI ¥ on'TUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P 2
3 a3JI0)KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bubmmoreka [{OK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> (-Tpoetiite aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Fnepibie peatui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBToOpuTE/ 1bHO-00001IaK0 M MOY b
6.1 [ToBTOpEeHue u 0000IIEHNE COACPIKAHUS 9 5 bubmuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrtpoasubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 ®u3nka — Hayka o npupoje. SABneHus 1 POII
npupoibl. DU3ndeckue sBICHUS
MexaHuveckue, TEII0BBIC, IEKTPUICCKUE
2 : > JICKIP ’ 1 POIII
MAarHUTHBIE, CBETOBBIC, 3BYKOBBIC SIBJICHUS
3 DuU3NYECKUE BEIMYMHBI U UX U3MEPEHUE 1 POII
Ypok-uccnenoanue "N3mepenne
4 TEMITepaTyphl IPH MIOMOITH KHIKOCTHOTO 1 1 PoOII
TEPMOMETPA U JAaTYMKA TEMIIEpaTypsl"
Kak ¢usuka u qpyrue ectecTBeHHbIE HAYKU
5 H3y4daroT npupoay. EcrecTBeHHOHAYyYHBIN 1 bubnuoreka [JOK
MeTo/JI mo3HaHus. Onucanue PuU3nIecKux https://m.edsoo.ru/ff09f72a
SIBJIEHUH C IIOMOIILIO MOJZEIEH
VYpoxk-uccnenoBanue "[IpoBepka runoTesbl:
JAbHOCTH MOJETA MIapUKa, MyIIEHHOTO
6 purd, Ty 1 1 POILI
TOPU30HTAIIBHO, TeM 00JIbIlIe, YeM 0OJIbIle
BBICOTA ITycKa"
Crpoenue BemecTBa. OMNbITHI
7 ’ 1 Bubnuorexa [IOK
JI0Ka3bIBAIOUIME JUCKPETHOE CTPOCHUE
P P https://m.edsoo.ru/ff09fe0a
BellleCTBa
bu6mmoreka [JOK
8 JIBMyKeHre yacTHll BEllecTBa 1

https://m.edsoo.ru/ff0a013e
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VYpok-uccnenoanue «OnbITHI MO

9 HaOJIOJICHUIO TETUIOBOTO PACIIUPEHUS POIII
razoBy»
10 ArperaTHble COCTOSIHUSI BEILIECTBA POIII
B3anmocBs3b MEXy CBOMCTBAMU BEILIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSAX H UX
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM.
N bubnuoreka [JOK
11 Oco0eHHOCTH arperaTHbIX COCTOSHUI
| https://m.edsoo.ru/ff0a0378
BoJbl. KonTponbHast padota Ne 1 o treme
[TepBoHauanbHBIE CBEICHUS O CTPOCHUH
BemecTBa"
12 Mexannueckoe aBrxeHne. PaBHoMepHoe u bubmuotexa [JOK
HEPAaBHOMEPHOE JIBI)KCHHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 Ckopocth. EnuuunIs ckopocT
p g P https://m.edsoo.ru/ff0a079c
14 Pacuer mmytit ¥ BpeMeHH IBUXEHUSA bubmorexa LOK
yr P https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3akoH u"epiuu. Bzanmoeictaue
15 TeN KaK IIpUYNHA U3MEHEHUSI CKOPOCTH bubmmorexa [IOK
p p https://m.edsoo.ru/ff0a0c10
JIBUKEHUS TEI
16 IInoTHOCTh BemecTBa. Pacuetr maccel u bubnuoreka [JOK
o0BeEMa TeJa MO €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGoparopnas padora «Onpenenenue
17 PATOpHas p Pelt PO
IJIOTHOCTH TBEPJIOTO TEJIa»
KonTtposnpHas padota Ne2 o teme :"
bu6mmoreka [JOK
18 Mexanuueckoe aBmxkenue [11oTHOCTD

BelecTna"

https://m.edsoo.ru/ff0al23c
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Cuiia KaK XapaKTepUCTUKa B3aUMOICUCTBUS

19 PolI
ten. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas padota «/3yuenune

20 3aBUCHUMOCTH pacTsbkeHus (aedopmanun) POl
MPYXKUHBI OT MPUIOKCHHOHN CHITBD)

21 SBnenne Tarorenus. Cuia TSHKECTH POII
CBs13b MEX1y CUJION TSYKECTH U Maccou

22 tena. Bec tena. Pemrenune 3aay o teme bubmmorera [TOK
" " https://m.edsoo.ru/ff0al778

Cuna TsxecTu

23 Cuna TsKeCTH Ha IPYTruX IUIaHeTax. bubmuotexa [JOK
DU3NYECKUE XAPAKTEPUCTUKH TITAHET https://m.edsoo.ru/ff0a1502

bu6moreka [IOK

24 Hsmepertne cit. JitHavoMeTp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK

25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778

26 CroxxeHue AByX CUJI, HAPABJIEHHBIX MO bubnuoreka [IOK
OJHOM mpsiMOi. PaBHOAEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

97 Pemrenue 3agau mo reme
"PaBHoaeicTBYyIOIIAsA Crt"

28 TpeHue CKoJIbKEHUS U TPEHUE TTOKOSI. bubnuoreka [JOK
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «/3yuenune

29 3aBUCHUMOCTH CHJIbI TPEHHS CKOJILXEHUS OT bubnuoreka [JOK
CHUJIbI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONIPHUKACAIOIIUXCS TOBEPXHOCTEN»

30 Pemienue 3agau Ha onpenieneHue POII

PaBHOJEHCTBYIOIIEH CUJIIBI
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Pemenue 3amau o remam: «Bec Temay,

bubnmoreka [JOK
31 «Fpaqmqeucxoe n3o0paxkenue cuin», «CHIbD, httos//m.e dSO(])_.[ru /#0a1de0
«PaBHOZEHUCTBYIOIIAs CUID)
AJIMUHHMCTpATUBHAs KOHTPOJIbHAs paboTa
KonTponbnas padora Ne 3 no Temam:
32 «MexaHn4ecKoe JIBIKeHUe», «Macca, POII
IJIOTHOCTBY, «Bec tenay, «['padudeckoe
n3o0paxkeHue cuin, «CUibh»
33 Hasnenue. CiocoObl yMEHBIICHUS 1 bubnuoreka [JOK
YBEIIMYCHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue raza. 3aBUCUMOCTbD JIaBJICHHS Ta3a bu6moreka [IOK
0T 00BbEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBieHus: TBEPABIMU TEIaMHU, bu6moreka [IOK
SJKAIKOCTSIMHU U razaMu. 3akoH Ilackans https://m.edsoo.ru/ff0a25b0
36 JlaBiaeHue B )XUIKOCTH U T'a3e, BRI3BAHHOE bubmuorexa [JOK
JIEUCTBUEM CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amau mo teme «JlapneHue B bubmuorexa [JOK
JKAIKOCTH U rase. 3akoH Ilackais» https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coobmaompecs cocyax! https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii mpece bubmmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 Manometpsl. [TopiIHEBOM KUIKOCTHBII POII
Hacoc
Atmocdepa 3emnn. [Tpuunnel
41 CYIIECTBOBaHUS BO3AYIIHON 000IOUKH bubnunoreka [JOK

3emiu. 3aBUCUMOCTH aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI Ha/l YPOBHEM MOPSsI

https://m.edsoo.ru/ff0a2b5a
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bubmuoreka [JOK

42 Bec Bozmyxa. ATMocdepHOe TaBiieHue httos://m. edsoo.ru/ff0azbsa
43 N3mepenue armocheproro aaBieHus. OnbIT bubnuorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(EpPHOTO TaBICHUS OT bubnuorexa [JOK
BBICOTBI HAJl yDOBHEM MODS https://m.edsoo.ru/ff0a2fc4
45 Bbapomertp-anepoun. AtmochepHoe bubnuorexa [JOK
JIABJICHUE HA Pa3JIUYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Kontponbnas padorta Ne 4 o teme " POII
JlaBiieHME TBEPIBIX TEJ, )KUAKOCTH U ra3a"
47 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE bubmuotexa [JOK
B HUX T€JO0. ApXHMEI0BA CHJIA https://m.edsoo.ru/ff0a3276
Jlabopartopnas padora «OnpeaeieHue
48 BLITaJli)KI/IBE}omepI?I CHUJIB, I[GI\/'II)CTByIOHICI\/'I Ha bubmorexa LOK
https://m.edsoo.ru/ff0a33fc
TEJO, HOTPY>KEHHOE B JKUKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «HccaenoBanue 3aBUCHMOCTH Beca Telia B bu6mmoreka [IOK
BOJIC OT 00BbEMaA MOTPY)KEHHOH B )KHIKOCTh https://m.edsoo.ru/ff0a3514
4acTu Tena»
50 [InaBanue Ten bubmorexa HOK
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYHUPOBaHUE JIOJKH U POIII
ompeseneHue e€ rpy3onoabEMHoCTH"
Pemenue 3agay no Temam: «IlnaBanue
bu6mmoreka [JOK
52 cynoB. Bo3ayxomnaBanue», «/laBnenue

TBCPABIX TCII, JKHMIKOCTEHN 1 ra3oB»

https://m.edsoo.ru/ff0a3654
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bubmuoreka [JOK

>3 Mexartiecias padora. hitps://m. eds00.ru/ff0a3f82
bubmmoreka [{OK
>4 MormHOCTE. EAHHHIE! MOIEOCTH https://m.edsoo.ru/ff0a3f82
55 ypOK-HCCHGf{OBaHHe "P.E.lclléT MOHIHOCTI/I:' 1 POII
pa3BUBAEMO MPHU OABEME TI0 JIECTHHIIE
56 [Ipocteie Mexann3mbl. Poruar. PaBHOBecue POII
CHUJI Ha pblyare
KontponbHas padoTa no Teme «JlaBienue
57 TBEPJIBIX TEJN, )KUJIKOCTEH U Ta30B» / POIII
Bcepoccuiickas mpoBepodHas paboTa
Peseprubriit ypok. PaboTta ¢ Tekctamu mo
58 TeMme «/laBneHue TBEPABIX TEN, JKUAKOCTEU U bu6moreka [IOK
razoBy» / Bcepoccuiickast mpoBepouHas https://m.edsoo.ru/ff0a4ffe
pabota
Poruaru B TexHuke, ObITY ¥ IPUPOJIE.
59 JlabopaTtopHnas pabora «MccinenoBanue 0.5 bubmorexa OK
B https://m.edsoo.ru/ff0a478e
yCIIOBUM PaBHOBECHUS pblYara
60 Pemenne 3agau 1mo Teme «YciIoBHUS bubnuoreka [JOK
paBHOBECHS pbluara https://m.edsoo.ru/ff0a48a6
Koaddumuent monesnoro aeicTeus
61 MexaHusma. Jlaboparopnas pabota 0.5 POl
«3mepenue KIIJ| HakJIOHHOM MIOCKOCTH»
62 Pemenue 3agau no reme "Pabora, bubnuoreka [JOK
motHocTh, KIT" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas 3Heprus. Kunernueckas u bubnuoreka [IOK

NOTCHIHAJIbHAA SHCPI' U

https://m.edsoo.ru/ff0a4252
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bubmuoreka [JOK

64 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU 1 httos://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 10 TEME
"DKCHepUMEHTAIbHOE OTIpEAETICHUE
65 W3MEHEHUS KHHETUYECKON U MOTEHIUAIBHOMN 1 1 POl
SHEPruy IpU CKAaThIBAaHUM TeJja 110
HaKJIOHHOM TIOCKOCTH"
66 [TpomexyTodHast KOHTPOJIBHASI paboTa 1 POIII
67 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o 1 bubnuorexa [JOK
TeMe "MexaHndeckoe ABIKeHHe" https://m.edsoo.ru/ff0a4ee6
68 PesepBHblit ypok. Pabora ¢ TekcTamu 1o 1 POIII
teme "Pabota. MoutHocts. Dueprus”
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME
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8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne undposbie
Tema ypoka Konrtpoabubie | IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO- i OK
5 nonrorexa
1 KUHETUYECKON TEOPUU U UX ONBITHBIC 1 1
S https://m.edsoo.ru/ff0a5256
IO ATBEPIK ICHHS
MarHOCTHYECKass KOHTPOJIbHas padoTa Ne 1
2 A P P 1 1 POIII
Macca u pazMep aTOMOB ¥ MOJIEKYJT
3 Monenu TBEPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3000pa3HOr0 COCTOSTHUY BEIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHNE CBOMCTB TBEPIOTO, JKUIKOTO U
ra3z000pa3HOro COCTOSIHUY BEIIECTBA HA
4 P g » 1 POIII
OCHOBE TIOJIO’)KCHHI MOJIEKYJIIPHO-
KUHETUYECKON TEOPUU
bu6mmoreka [JOK
5 Kpucrannmaeckue u amopdasie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuJUISIPHOCTD. 1 bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubnuoreka [JOK
7 TennoBoe pacIIMpeHHue U CKATHE 1 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TEeMIIEpaTyphl CO
8 Patyp Patyp 1 POIII
CKOPOCTBIO TEIJIOBOTO JIBM>KEHUS YaCTHUII
9 Buytpennss sHeprusa. CriocoObl H3MEHEHHS 1 bubnuoreka [IOK

BHYTPEHHEH 3HEprun

https://m.edsoo.ru/ff0a5c60
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bubmuoreka [JOK

10 Buasl Tennonepenauu
s pe https://m.edso0.ru/ff0a6412
VYpok-koupepennus "[Ipaktuueckoe
11 I/ISHOJII)?,O];EHI:/IC TGHJIOBII))IX CBOMCTB BEIIECTB bubnmorexa LOK
" https://m.edsoo.ru/ff0a65c0
1 MaTEpUasIoB B LIESAX SHEProcOepexeHUs
12 KonnuecTBo TemnoTsl. Y aenbHas bubmmoreka [{OK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHEHME TEIIOBOTO OanaHca. bubnuorexa [JOK
TemooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabota "MccnenoBanue
14 SIBJICHHS TETUIOOOMEHA MPU CMETTUBAHUH bubmorexa OK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOTHOU U TOpsTueH BOIBI
Pacuer xommdecTBa TEILIOTHI,
15 HEOO0XOUMOTO JJII HarpeBaHus Teja 1 POIII
BBIJICNISIEMOTO UM IMPH OXJIAXKICHUU
16 JlaGopaTtopHnas padora "Onpenenenue bubnuoreka [IOK
YAEIbHOU TETUIOEMKOCTH BEIeCTBA" https://m.edsoo.ru/ff0a6bb0
KontponpHas padota Ne2 mo teme
17 "BHyTpeHHsIsI S3HEPTUsi U CIIOCOOBI bubnuoreka [JOK
W3MEHEHUS BHYTPEHHEH sHEpTruun'" DHeprus https://m.edsoo.ru/ff0a7b5a
TOIUIMBA. ¥ IeJIbHAs TEeIUIOTa CrOPaHUs
[1naBneHue u oTBEpACBaHKE
18 KPUCTAITTMYECKUX Tell. Y IeJbHas TerioTa bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0a71d2
TJIaBJICHUS
19 JlabopatopHas pabota "Onpeznenenue bubnuoreka [IOK
yEIbHOU TEIJIOTHI TUIaBJIECHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHICHCAIUS. bubnuorexa [IOK

Hcnapenue

https://m.edsoo.ru/ff0a740c
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Kunenwne. Y gensnas termiora
mapooOpa3oBaHus U KOHICHCAIIHH.

bubmuoreka [JOK

21
3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(EepHOTO JTABICHHUS
Brnaxxnocts Bo3myxa. JlabopaTopnas padora
22 "Onpenenenue oZEocmean:mﬁ I;nan(flocm bubmorexa [TOK
P " https://m.edsoo.ru/ff0a7628
BO3JlyXa
Pemrenue 3a1a4 Ha onpenenieHre BIaKHOCTH
23 A pea POIII
BO3JlyXa
[IpuHIMIBI pabOTHI TEMJIOBBIX JBUTATENEH.
24 [TapoBas TypOuHa. /[BuraTesns BHyTpeHHETO POl
CTOpaHus
o5 KII/ TermoBoro npuratens. TenmoBeie bubmuotexa [JOK
JIBUTATENIM U 3alIATA OKPYKAIOIIEH Cpebl https://m.edsoo.ru/ff0a7c7c
3aKOH COXpaHEeHUsI U MPEBPALIEHUS SHEPTUN
26 P peBpaill P POIII
B TEIUJIOBBIX ITpoLieccax
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
27 "TeruoBble sBieHus. Vi3mMenenue bubmmorexa [JOK
. | https://m.edso0.ru/ff0a83f2
arperaTHbIX COCTOSIHUM BEIleCcTBa
KonTtponbHas padotaNe3 mo reme
" bubnuoreka [JOK
28 TennoBsie siBenus. Mizmenenue
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUH BEIIeCcTBa
DnexTpuzanus Tein. J[Ba poga
29 pu3an ABa pon POII
ANEKTPUYECKHUX 3apSI0B
VYpok-uccnenopanue "IneKkTpusaius Tel
30 P e prisani POIII
WHIYKIUEH U TIPU COMPUKOCHOBEHUH
31 B3anmMopelicTBre 3apsKeHHBIX Tell. 3aKOH bubnuoreka [JOK

Kynona

https://m.edsoo.ru/ff0a87e4
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OnexTpuueckoe nojue. HampsokeHHOCTh

32 ANEKTpUYECcKOro moJs. [IpuHmn Bubmmorexa LIOK
p -l . https://m.edsoo.ru/ff0a8a0la
CYIIEPITO3UITUH IIEKTPUUECKUX TTOJICH
Hocwurenu 35ekTpuyeckux 3apsaoB.
33 oP baA POILI
DneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [IpoBOJHUKY U TUAIIEKTPUKU. 3aKOH bubnuorexa [JOK
COXpaHEHUs MEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
AJIMUHHUCTpATUBHAS KOHTPOJIbHas paboTa Ne
35 4 o Teme " [lpuMeHeHHe CBOWCTB bubmorexa HOK
P " https://m.edsoo.ru/ff0a90cc
ANEKTPUIECKUX 3aPSII0B
DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
36 cymiecTBoBaHUs. VICTOYHHKHN bubnmorexa [JOK
ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUIECKOTO TOKA
37 JlelicTBUS SJIEKTPUIECKOTO TOKA bubmorexa IOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jleiicteue
38 AIEKTPUYECKOTO TIOJIsI Ha IPOBOTHUKHU U 1 PoOII
JIUBIEKTPUKHA"
39 DJIEKTPUYECKHUI TOK B MeTasuiax, )KUJAKOCTIX bubnuoreka [JOK
U rasax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKas 1eNb U €€ COCTaBHbIC YaCTH POII
41 Cuna toka. JlaboparopHas pabota 05 bubnnoreka [JOK
"U3mepeHue u peryaupoBaHue Cuibl Toka" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HampspkeHue. BoabTmerp.
42 JlaboparopHas padota "M3mepenue u 0.5 bubmmorexa [JOK
PATOPHAA P P ' https://m.edsoo.ru/ff0a9e14
pEryIUpOBaHUE HATIPSKEHUS
43 CornpoTuBieHHE MPOBOAHUKA. Y IETBHOE bubnuoreka [JOK

COIIPOTHUBJICHUEC BCIICCTBA

https://m.edsoo.ru/ff0aa738
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JIaboparopHas paboTa "3aBHCUMOCTh
AJIEKTPUYECKOTO COTIPOTUBIICHUS

bubmuoreka [JOK

44 IIPOBOJIHMKA OT €T0 JUIMHBI, IIOIIAIN https://m.edsoo.ru/ff0aa738
MIONIEPEYHOr0 CEYEeHUs U MaTepuana”
45 3aBUCUMOCTD CHJIBI TOKA OT HaIIPSIKEHMUSL. bubnuorexa [JOK
3akon Oma Juist y4acTKa 1enu https://m.edsoo.ru/ff0aa44a
JlabopaTtopHnas pabota "HccnenoBanue
46 3aBHCUMOCTH CHJIBI TOKA, UIYILIETO Yepe3 bubnuoreka [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHus Ha pe3ucrope”
47 [locnenoBarensHOE U MapauIEIbHOE POII
COCTMHEHUS TIPOBOTHUKOB
JlabopaTtopHnast pabdota "[IpoBepka mpaBuia
48 CJI0’KEHUS HANPSHKEHUM MpH bubmuorexa [JOK
MOCJIEIOBATEIbHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
Jlaboparopnas pabota "IIpoBepka npasuiia
49 TUTST CEIJ'IBI ]E)FOKa Epn HapaHJP;CHBfIOM ’ bubmmorexa [TOK
| https://m.edsoo.ru/ff0aadle
COEJIMHEHUU PE3UCTOPOB
50 Pemenue 3agau Ha npuMeHeHue 3akoHa Oma bubnuoreka [JOK
JUISL Pa3JIMYHOTO COEAMHEHHUS POBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOILITHOCTB AJIEKTPUUECKOTO TOKA. bubnuoreka [JOK
3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
paboTHI U MOILITHOCTH 3JIEKTPHUUECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTpuUYecKue IenH 1 MoTpeOuTenu
N bubmuoreka [JOK
53 3JIeKTpUYEeCcKOi 3Hepruu B ObiTy. KopoTkoe

3aMbIKaHHUC

https://m.edsoo.ru/ff0ab660
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54 IlocTosiHHBIC MAarHUTEI, UX B3aHMMOICHICTBHE POIII
55 VYpok-uccnenosanue "M3yuenue nouen 1 bubnmoreka [JOK
MMOCTOSTHHBIX MAarHUTORB" https://m.edsoo.ru/ff0ac3d0
56 MaruuTHOE Tosie. MarHuTHOE T0J1e 3eMITH U bubmmoreka [{OK
€ro 3Ha4YCHHE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
[ToaroToBka K KOHTPOJILHOU paboTe MO TEME
57 "DnekTpuueckue 3apsabl. 3apsDKeHHBIC Tea bubnuoreka [JOK
U UX B3auMoiecTBUs. [locTOsTHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUIECKUHN TOK"
KounTponbHas paborta o teme
"OnekTpuueckue 3apsaasl. 3apsHDKEHHBIE Teaa
. . bubmuotexa [JOK
58 Y UX B3auMoicicTBUs. [10CTOSTHHBII
N " . https://m.edsoo.ru/ffO0abea8
anektpudeckuii Tok" / Beepoccuiickas
poBepoyHasi padbora
PeseprubIit ypok. PaboTa ¢ Tekctamu mo
" . . " bubnuoreka [IOK
59 teMe "T1oCTOSIHHBIN AMEKTPUIECKUi TOK" /
5 https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas nmpoBepouHas paboTa
OnbIT OpcTena. MaruutHoe nose
bu6mmoreka [JOK
60 ANIEKTPUYECKOro Toka MarHutHoe mosie
https://m.edsoo.ru/ff0acld2
KaTYILKH C TOKOM
[IpumeHeHue MeKTPOMarHuTOB B TEXHHKE.
" . bubnuoreka [JOK
61 Jlaboparopnas pabota "M3yueHue aericTBus 0.5
" https://m.edsoo.ru/ff0ac74a
MarHuTHOTO TOJISl Ha MPOBOJTHUK C TOKOM
DNEeKTPOABUTATENb TIOCTOSIHHOTO TOKA.
Hcnonb3oBaHue IEKTPOIBUTATENCH B
N bubmuoreka [JOK
62 TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

JlaGopatopHas pabora "KoHcTpyrpoBaHue U
u3yueHue paboThl 3JeKTpoaBUrarens”

https://m.edsoo.ru/ff0ac86c
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OnsiTel ®apases. 3aKOH IEKTPOMarHUTHOM

63 1 POIII
naaykuuu. IIpasuio Jlenna
DnekrporeHeparop. CrocoObl MoTydeHUs
64 ANEKTPUUECKOI IHEPTUU. DIEKTPOCTAHIIUU 1 POII
Ha BO306HOBJI$[CMI)IX HNCTOYHHUKaAX 3Hepr1/11/1
65 }:IOHFOTOBKa K KOHTPOJIbHOU paboTe 1o :eMe 1 POII
SHCKTPI/ILIGCKI/IC U MAarHUTHBIC SABJICHUSA
bubmmoreka [IOK
66 IIpoMexyTouHas KOHTPOJIbHAS padoTa 1
POMEHYTOUHAL KOHTPOILHAA pabOT https://m.edsoo.ru/ff0ach14
67 PesepBHblit ypok. Pabora ¢ TekcTamu 1o 1 bubnuoreka [IOK
teMme "TertoBble siBiIeHUS" https://m.edsoo.ru/ff0acc5e
68 Peaep‘l‘aHHﬁ ypok. Pabora c ”'l:eKCTaMI/I 1o 1 POIII
TEMC MaFHI/ITHI)Ie SABJIICHUA
OBIIEE KOJIMYECTBO YACOB I1O
. 68 14.5

I[TPOTPAMME
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9 KUIIACC

Koan4yecTBO 4acoB DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Mexanndeckoe IBIDKeHNEe. MateprnaibHas
1 A P 1 POIL
TOYKA
Juarnoctuueckas KOHTposibHast padoTta Ne 1
bubmmoreka [{OK
2 Cucrema orcueta. OTHOCUTEIBLHOCTE 1 1
https://m.edsoo.ru/ff0ad474
MEXAHNYECKOTO IBIDKECHUS
3 PasHOMEpHOE IPIMOIHMHEHHOE IBIKECHIE 1 bubmiorexa HOK
p p https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NIpsAMOJIMHEHHOE IBUKEHHE.
4 P pHOC TP A 1 PO
Cpennsisi ¥ MTHOBEHHAs CKOPOCTh
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JBIKECHHS. ['paduk 1 PO
CKOPOCTH
JlaGoparopHas padora "OnpeneneHue
7 CKO peHI/I;II3 Ten;) npu aBHOpCKO €HHOM 1 1 bubmnorexa [IOK
YEROP PP . YOROP " https://m.edsoo.ru/ff0adb18
JIBIKEHUH O HAKJIIOHHOM IIJIOCKOCTH
8 CBobOoauoe nmagenne ten. OneITel [Nanunes 1 POII
PaBHOMEpHOE ABIMIKEHHE 10 OKPYKHOCTH.
9 Ilepuon II:I) yactora 00 ameHHﬂpJ};)II/I(HeﬁHaﬂ Hu 1 bubmnorexa [IOK
p P ' https://m.edsoo.ru/ff0ael76
yTI0Basi CKOPOCTU
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1 POIII
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KonTtponsnas padora Ne 2 o teme

bubmuoreka [JOK

1 "Kunemaruka" https://m.edsoo.ru/ff0ae612
IlepBriii 3ak Ha. Bekr
12 cmfm.BT§;0;H3E<I:)IZT§II);TO§1& o bubnuotexa LIOK
PasHoeiicTByIomas ciia https://m.edsoo.ru/ff0ae72a
. bubnuorexa [JOK
13 Tperuii 3akon Herotona. Cynepno3unus cui httos://m.e dSO(])_.[ru 1£1026982
14 Pemenue 3ana4 Ha IPUMEHEHUE 3aKOHOB bubnuoreka [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocri. 3akon 'yka https:// m.edso;I ru/ff0aeca2
16 Pemenue 3anau no reme «Cuina ynpyroctm» POIII
17 JlabopaTtopHas pabora «OnpenenecHue bubnuorexa [JOK
YKECTKOCTHU MPYKUHBI https://m.edsoo.ru/ff0aee28
bubnuoreka [IOK
18 CHia TpeHHs https:// m.edso;I ru/ff0af738
19 Pemenue 3agau mo reme «Cuiia TpeHUSD Et?[?sH;I;T:cizgr(j/I:f 0afa26
20 JlaGopaTtopHnas pabdorta "Onpenenenue bubnunoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau no reme "3akonsl HetoToHAa. bubmuoreka [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
99 Cuna TspKeCcTH M 3aKOH BCEMHPHOTO bubnnoreka [JOK
TATOTCHUS. Y CKOPEHHE CBOOOHOTO MaJCHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBukeHne Tex BOKpYr
23 rpaBuTaliMOHHOTO LeHTpa (ConHevHas POIII

cuctema). ['anaktuku"
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24 Pemenue 3agau no teme "Cuna TsSOKECTH U bubmuoreka [JOK
3aKOH BCEMHUPHOTO TArOTeHUs" https://m.edsoo.ru/ff0af5f8

o5 [IepBas kocMu4eckast CKOpOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuasbHON TOUKHU.

26 AOcomoTHO TBEpHOE Teso. PaBHoBecHe bubnuorexa [JOK
TBEPJIOTO TeNa C 3aKPEIIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHuss. MoMeHT cwibl. LleHTp TshkecTn
PaBHOBecue MaTepuaNbHON TOUKHU.

97 A(?COJ'IIOTHO TBEPAOE TCJ‘I?. PaliHOBeCI/Ie P
TBEP/IOTO TeJla C 3aKPETIEHHOI 0ChI0
BpaieHuss. MoMeHT cwibl. LleHTp TsbkecTn

28 Pemenue 3agaq nmo reMe "MOMEHT CHIIBL. bu6mmoreka [IOK
LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

29 "MexaHN4ecKOo€e IBIKEHUE. bubmmorexa [IOK

N https://m.edsoo.ru/ff0b0408
Bsaumonetlictue Tea"
KonTtponbras padotaNe3 mo teme
30 "MexaHU4eCcKOoe IBUKEHUE. Eubmorexa HOK
. https://m.edsoo.ru/ffOb06ec
Bsaunmoneiicteue Tea"
Nmnynsc Tena. Umnynse cuisl. 3aKoH
31 COXPAHEHHUsS UMITyJIbCa. YIIPYroe U Bu6mmorexa LIOK
. https://m.edsoo.ru/ffOb07fa
HEYNPYroe B3auMOJICHCTBUE

32 Pemenue 3aga4 no teme "3aKkoH COXpaHEHUS bubmuoreka [JOK
nMmIyiasca' https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepenus "PeakTuBHOE IBHKEHUE POII

B IIPUPOJE U TEXHUKE"
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bubmuoreka [JOK

34 M 0
CRAMIHCCIAT pabOTa 1 MOTIHOCTR hitps://m. eds00.u/ff0b0a84
35 PaGoTa cuiIbl TSOKECTH, CHITBI YIIPYTOCTH H bubnuorexa [JOK
CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «Onpenernenue
36 paboThI CUIIBI TPESHUS TIPH paBHOMe?HOM P3III
JBKEHUH TeJIa TI0 TOPU30HTAIIBHOM
TTOBEPXHOCTH»
37 Cas13b sHepruu 1 padoTsl. [loTeHnnanbHas POIII
SHEPTrUs
38 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KMHETUYECKON SHEPTUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHHUsI PHEPTUN B MEXaHUKE POIII
40 JlabopaTtopHnas paborta «3y4yeHne 3akoHa bubnuoreka [IOK
COXpAaHEHUS SHEPTUM https://m.edsoo.ru/ff0b12fe
KonTtponbHas padota Ned4 o teme "3aKoHBI
41 coxpanenus sHeprun" KosnebarenbHoe Bubmmorexa [IOK
P P https://m.edsoo.ru/ff0b1858
JIBUKEHHE U €r0 XapaKTEePUCTUKU
42 3aryxaroniue KojeOanus. BeiHyXIeHHbIC bubnunoreka [JOK
kosebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuuecKkuil U NIpYKUHHBIN MasiTHUKU POIII
Ypok-uccienoBanue «3aBUCUMOCTh Iepro/Ia
44 KoJieOaHUi OT KECTKOCTHU MPY>KUHBI K MaCChI bubmmorexa [IOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaiiieHue sHePrUn MPU MEXaHUYECKUX POII

KOJIEOaHHUAX
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Jlaboparopuas pabota «OnpeneneHue

bubmuoreka [JOK

46 YacTOTHI U TIEPHUOA KOJIeOaHUN TIPY>KUHHOTO
pHOZA 240 https://m.edsoo.ru/ff0blaec
MasTHUKA»
Jlaboparopuas pabota «IIpoBepka
47 HesaBI:Ach;ocmpne noja Ifoneé)aHHﬁ rpysa brbamorexa LOK
proa Py3a, https://m.edsoo.ru/ff0b197a
MOABEIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexanudeckue BoaHbl. CBOMCTBA
48 MeXaHU4YeCKUX BOJH. [IpogonpHbIe 1 bubmorexa HOK
P https://m.edsoo.ru/ffOb21fe
TOTIEPEYHBIE BOJTHBI
Ypok-koH(pepeHus "MexaHnuecKre BOJHbI
49 poK-KoH(epertt . POLI
B TBEpIOM Tene. CelicMuYecKre BOJTHBI
50 3ByK. PacnipocTpanenue u oTpakeHHE 3ByKa PoOII
VYpoxk-uccnenosanue "Habmronenmne
51 P A g ) POILLI
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTBI
I'poMKOCTB 3ByKa U BBICOTA TOHA.
52 P K POIII
AKYCTUYECKHI PE30HAHC
53 VYpoxk-koupepeHnius "YabpTpa3ByK U bubnuoreka [JOK
MH(]Pa3BYK B MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJILHOM paboTe MO Teme
54 "3aKkoHBI cOXpaHeHHUsI. MeXxaHn4eCKre bubmorexa HOK
P " https://m.edsoo.ru/ffob25f0
KoJieOaHus U BOJIHBI
Kontponsnas padotaNe5 o teme "3akoHbl
55 coxpaHeHus. MexaHudeckue KojebaHus u POl
BOJIHBI"
56 DIEeKTPOMarHuTHOE TOJIE. bubnuoreka [JOK
ONEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa DIIEKTPOMATrHUTHBIX BOJIH POIII
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Ypoxk-konpepenuus "llkana

58 3JIEKTPOMAarHUTHBIX BOJIH. Mcnonb3oBanue bubmuorexa [IOK
3JIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"

VYpoxk-uccnenopanue "M3yueHue cBONCTB
59 3J1peKT OMAarHHUTHBIX BOJIHy: TIOMOIIBIO brbmmorexa LOK
p | https://m.edsoo.ru/ff0b2c6c
MOOMIBLHOTO TenedoHa

60 AJMUHUCTpaTUBHAs KOHTPOJIbHAs paboTa POIII

61 DneKTpoOMarHuTHas IPUpoJIa CBETa. bubnuoreka [JOK
Ckopocts cBeta. BoHOBBIE CBOMICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe

62 acmpocTpaHenue cBeta. 3armenust CoHIIA U bubnmorexa [JOK
pacrpoctp ’ https://m.edsoo.ru/ff0b3658
Jlynsl
3aKkoH OTpaxxeHHs cBeTa. 3epkana. Pemenue

63 3a7a4 Ha OpUMEHEHNE 3aKOHA OTPAKEHUSA bubmorexa LOK

P ™ https://m.edsoo.ru/ff0b38c4
cBeTa

64 [Ipenomiienne cBera. 3aKOH MPEIOMIICHUS bubnuoreka [IOK
cBETa https://m.edsoo.ru/ffOb3aea
[TonHoe BHYTpEeHHEE OTpaXKEHHE CBETA.

65 Hcnonp30BaHMEe MOTHOTO BHYTPEHHETO bubmorexa HOK

TP https://m.edsoo.ru/ff0b3c5c
OTpa)XeHHs B ONTHUYECKUX CBETOBOJAX
JlaboparopHas pabota "HccrnenoBanue
3aBUCHUMOCTH YTJIa IPENOMIICHUSI CBETOBOTO

66 yria p ; POIII
Ty4a OT yIJia NMajieHus Ha TpaHule "BO3IyX-
cTexio""

VYpoxk-koHpepenuus "HcnonapzoBanne
67 MOJIHOTO BHYTPEHHETO OTPAXKEHUSI: POIII

CBCTOBObI, OIITUKOBOJIOKOHHAA CBs3b"
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bubmuoreka [JOK

68 JI .0
HIHEBL TATTHHCCRAE CHIA JHHH https://m.edsoo.ru/ff0b3f2c
bu6mmoreka [{OK
69 II 0 i
OCTPOCHHE HIODPAICHII B JHH3AX https://m.edsoo.ru/ff0b444a
JIabopatopHnas pabora "Onpexnenenue
70 ¢box IC)Horlcj acEToaHI/m " OI:TTHHCCKOfI CHUTBI brbmmorexa LOK
4 ]‘[3 " https://m.edsoo.ru/ff0b4206
coOMparoIe JTNH3bI
71 VYpoxk-koudepennus "OnTuueckue JIMH30BbIC bubnuoreka [JOK
npuoops"” https://m.edsoo.ru/ff0c0a7e
bu6moreka [IOK
72 r .3
J1a3 KaK ONTUYecKasl cucTeMa. 3peHue httos://m. edsoo.ru/ffObA684
73 VpOK-KOH(bepeHup? "IledexTsl 3penns. Kak LI
COXPaHHTH 3pEeHUE
Paznosxxenue 6enoro ceeta B ciekTp. OMBITHI
74 Herotona. CrnoxeHne crieKTpajibHbIX [[BETOB Bubmmorexa [IOK
' P B ' https://m.edsoo.ru/ff0c0f4c
Hucnepcus cBeta
JlabopaTtopHnas pabota "OMBITH 11O
75 Pa3lIoKEHUIO OEJIOr0 CBETa B CIEKTP U bubmuoreka [JOK
BOCHPUSATHIO I[BETA IIPEAMETOB MPH UX https://m.edsoo.ru/ff0c0e2a
HaOIIOJICHUH Yepe3 [IBETOBbIC (PUIBTPHI"
76 'I‘<OHTpOJ'IBHaSI pa60T? Ne 7 o Teme: POII
CBeTOoBbIE SIBICHUS
Ypoxk-npaktukyM "BoiHOBBIE CBOWCTBA
77 CBeTa: AUCIIepcHsi, UHTEpPEepPEHIUS U bubnnoreka [JOK
mudpaxus” OnsiTel Pesepdopna u https://m.edsoo.ru/ff0c12a8
MJIaHeTapHas MOJIENIb aToMa
78 IToctynarel bopa. Monens atoma bopa POIII
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79 HcnyckaHue U MOrJoLEHUE CBETa aTOMOM. bubmuorexa [IOK
KBauTsl. JInHEHUYaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabioieHue CieKTpoB bubnuorexa [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIbI brbamorexa LOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue atomHoro siapa. Hykinonnast bubnuoreka [JOK
MO/IENb https://m.edsoo.ru/ff0c18ac
bubnuoreka [JOK
83 PagnoaktiBHBIE peBparieHus. M30Torsr httos://m.e dsocI)_.Iru fffoclald
84 Pemenue 3agaq no teMme: "PagnoakTUBHEBIE bu6moreka [IOK
npeBpanieHus” https://m.edsoo.ru/ff0clb4a
85 [Tepwon nomypacmana POII
86 Ypoxk-koHpepennus "PagnoakTuBHbIC bubnuoreka [IOK
U3JIy4EHHS B PUPOJE, MEIUIIMHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHbie peakuyu. 3aKOHbI COXPaHEHUS bubnuoreka [IOK
3apsJ0BOTO U MaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
88 DHeprus CBsI3U aTOMHBIX s7iep. CBsA3b MACChI bubnuoreka [JOK
U SHEPTrUun https://m.edsoo.ru/ff0cld7a
89 Pemenne 3agau mo reme "Anepueie peakiun" POIII
90 Peakuuu cunTte3a u neneHus saep. bubnnoreka [JOK
Uctounuku sueprun CosiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenus "SnepHas sHepreTuka.
91 JleficTBUS palMOaKTUBHBIX U3TyYEHUN Ha POII
JKUBBIE OPraHU3MBbI"
92 [ToaroToBKa K KOHTPOJILHOU pabOTe MO TeEMe bu6mmoreka [JOK

"DIEeKTpPOMAarHUTHOE MOJIE.

https://m.edsoo.ru/ff0c223e
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DneKTpoMarHuTHbIe BoJIHBL. KBaHTOBBIE
SIBJIEHUS"

KontponpsHas paboraNe8 o reme
"DJIeKTPOMarHUTHOE TIOJIE.

93 POIII
DNEeKTPOMAarHUTHBIE BOJHBL. KBaHTOBBIC
SIBJICHUA"

94 [ToBTOpenue, o606meHue. JlaboparopHsie bubnuorexa [JOK
paboTsl o Kypcy "B3aumoneiictBue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 06061meHue. Pemenne

95 ACUETHBIX M KaUECTBEHHBIX 3a71a4 I10 TEME bubmmorexa [TOK
%‘) " https://m.edsoo.ru/ff0c2572

Tennossle mporeccsl
[ToBTOpenue, o6oomenue. Pemenne
bu6moreka [IOK

96 pacYeTHBIX M KAYeCTBEHHBIX 33J1a4 110 TEME

" . https://m.edsoo.ru/ff0c2a22
KIIJI TenmoBbIX ABUTATENCH
[ToBTOpenue, o6ob6menue. Pemenne

97 ACYETHBIX U KAUYECTBEHHBIX 3a71a4 10 TEME bubmiorexa HOK
p a https://m.edsoo.ru/ff0c2b30
"KII/ snexrpoycTtaHOBOK"

08 [ToBTOpenue, o606meHue. JlaboparopHsie bubnmuoreka [JOK
paboTsl o Kypcy "CBeToBbIe sSBJICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6o6menue. Pabora ¢

99 TEKCTaMU 110 TeMe "3aKOHBI COXpaHEHUS B bubmnorexa [TOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKe
bubnuoreka [JOK
100 IIpomexyrouHas KOHTpOJIbHAS padoTa
P T P P https://m.edsoo.ru/ff0c2e82
101 IToBTOpenue, o6odmeHue. Padora c bubnuoreka [IOK

TekcTaMu 110 TeMe "CBeTOBEIE ABIEHUA"

https://m.edsoo.ru/ff0c3044
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[ToBTOpenue, o6obmenue. Padora c

102 TekctaMu 1o Teme "KBaHTOBast U sinepHas 1 POIII
¢uznka"
OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC IMTOHATUS

1.2

pasiindaTth ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOWICTB M Ha

OCHOBCE OITBITOB, JEMOHCTPUPYIOIUX JaHHOC (bHSI/ILIeCKOG SBJICHUEC

1.3

pacrno3HaBaTh MPOSIBICHUWE M3YYEHHBIX (U3MUECKHX SIBICHUH B
OKpYKaIoIlleM MHpE, B TOM uucie GU3NYECKUe SBJICHUS B IPUPO/IE,
MIPH 3TOM NEPEBOJUTH MPAKTUYECKYIO 331a4y B yUEOHYIO, BBIACIATh

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (DU3UIECCKUX SIBJICHUI

1.4

OTHCHIBaTh M3y4YCHHbIE CBOICTBAa Tel M (U3HUYECKUE SIBJICHHUS,
UCTIOJIB3YSl (U3MYECKUE BEJTUYMHBI, MPH OMUCAHUHM MPAaBHIBHO
TPakTOBaThb (U3MUECKUNH CMBICT HCHOJIb3YEMbIX BEIUYMH, HX
0003HaYeHUs] U €IUHUIBl (UINYECKUX BEJIMYUH, HAXOIUTh
dbopMynbl, CBSI3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEIMYUHY C
JPYTMMHU BeTMYMHAMU, CTPOUTD I'papuKu U3yUEHHBIX 3aBUCUMOCTEN

(bnanecxnx BCJINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (I)I/I3I/I‘ICCKI/IC SABJICHUS W IIPOLECCCHI,
HCIIOJIB3Yd H3YUYCHHBIC 3aKOHBI, IPHU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3aKOHa MW 3allUCbiBaTb €ro MarcMaTH4YCCKOC

BBIPAXXCHHC

1.6

OOBSCHATh (PU3UUECKUE SABJICHHS, MPOLIECCHl U CBOMUCTBA Tell, B TOM
YyhClie M B KOHTEKCTE€ CHUTyallMil HPaKTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BBISBIISITb NPUYMHHO-CIIEJCTBEHHBIE CBS3H, CTPOUTH
oObsicHeHue u3 1 — 2 Joruyeckux IIaroB ¢ omopoil Ha 1 — 2
U3YyYCHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUH, (PU3NYECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTHU

62




1.7

pemath pacuéTHble 3a7aun B 1 — 2 nelCTBUS, UCIIONb3YS 3aKOHBI U
dopmynbl, CBs3bIBAaONINE (PU3UUYECKUE BEIMYMHBI: HAa OCHOBE
aHajM3a YCJIOBMS  3a/Jayd  3allUChIBaTh  KPaTKOE  YCIIOBHE,
HOJICTABIIATh (PU3MUECKUE BEITUYMHBI B (HOPMYJIBI U TPOBOIMTH
pacuérbl, HaXOAWTh CIPABOYHbIE JAHHBIE, HEOOXOIUMBIE MJIsi
peumieHuss  3aga4, OLEHUBATh  PEAIMCTUYHOCTh  ITOJYYEHHOU

(U3NYECKON BEITNIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIINTh MPH TTOMOIIN
(1)I/IBI/I‘I€CKI/IX METOO0OB, B OIIMCAHHHW HCCIICAOBAHUS BbIACIATH
IpOBEpsieMOE  NPENINoJIOKeHHe  (TMIoTesy),  pas3iauyarth U
HHTCPIIPETUPOBATH HOJ'Iy‘-ICHHBII\/'I pe3yiabTaT, HAXOAUTH OIIIMOKH B

XO0J¢€ OIibITa, ACJAaTh BBIBOJLI IO €0 pE3yJibTaTaM

1.9

MPOBOJIUTH OINBITHl MO HAOMIONCHUIO (U3UYECKUX SBICHUU WU
bu3NYecKuX  CBOMCTB  Teln:  (HOpPMYIMpOBaTh  IPOBEPSEMBIC
MPEANOJIOKEHUSI, COOMpaTh yCTAaHOBKY W3  MPEAJIOKEHHOTO

000py/I0BaHus, 3aMUCHIBATh X0/ OTBITa U (POPMYIUPOBATH BBIBOJIBI

1.10

BBITIOJTHATH TPSIMBIC U3MEPEHUS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U
i (ppoBbIX MPUOOPOB, 3aNUCHIBATh MMOKAa3aHUs MPUOOPOB C YUETOM

3aJIaHHON a0COJIFOTHOW MTOTPEITHOCTH U3MEPECHUI

1.11

MPOBOJIUTH  HMCCIICIOBAHUE 3aBUCHUMOCTH OJHOM  (PU3MYECKOM
BEIIMYMHBI OT JPYrOM C WCIOJIB30BAHHEM IMPSMBIX H3MEPCHHH,
y4acTBOBAaTh B IUIAHUPOBAHMM Y4eOHOTO HCCIEAOBaHUS, COOMpaTh
YCTAaHOBKY M BBITIOJIHATh H3MEPEHHs, CIEAys TNPeI0KEHHOMY
mwiaHy, (GUKCHPOBATh PE3YJbTAaThl TOJYYEHHOW 3aBHCHUMOCTH
(GU3MYECKUX BEJIMYMH B BUJIE TPEIIOKCHHBIX TaOIUIl U rpadUuKoB,

ACJIaTh BbIBOBI 11O PE3yjIbTaTaM HUCCICAOBAHUA

1.12

IMPOBOANTL KOCBCHHBLIC H3MCPCHUA (i)I/I3I/I‘leCKI/IX BCJIIMYHMH, CIICAYyA
HpeHHO)KCHHOﬁ HHCTPYKIUH: IIpxu  BBIIIOJIHCHHUH I/ISMepeHI/Iﬁ
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHHC

HCKOMOM BEITUYHUHBI

1.13

CO6J'IIO)13TL npaBHjia TCXHUKHU 0€30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3blBaTb IMIPHUHIUIIBI JEeNCTBUSA HpI/I60p0B N TCXHHYCCKHX
YCTpOﬁCTB, XapaKTCpHU30BaTb MPHUHIUIIBL JeicTBUA N3YyYCHHBIX

HpI/IGOpOB N TCXHUYCCKUX yCTpOﬁCTB C IMOMOIIBIO HX OIIMCAHNA,
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UCTIOJB3Ysl 3HAHUS O CBOWCTBaX (DU3MYECKUX SBICHUA U

HeoOX0ouMBbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOJIUTH TIPUMEPHl (HAXOMUTh WHPOPMAIUIO O MPUMEPAX)
MPAKTHYECKOTO  HCIIOJIb30BaHHUS  (U3MYCCKHX  3HAHWHA B
MOBCEIHEBHON JKM3HHM Ui OOeCredYeHHuss OE30MacHOCTH IPHU
oOpamieHnn ¢ npubOpaMd W TEXHUYCCKHUMH YCTPOHCTBaMH,
COXpaHEHHS 3J0POBbS M COONIIOJCHHUS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKPYXAIOIIEH cpeae

1.16

OCYILIECTBIISITH OTOOP UCTOYHUKOB MHpOpMauu B cetu MHTEepHET B
COOTBETCTBUU C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUIUXCS 3HaHUU M MyTEM CPaBHEHUs Pa3IMUHBIX MCTOYHUKOB
BBLAEATh MHGOPMALMIO, KOTOpasl SIBJISIETCA MPOTUBOPEUMBON HIIN

MOXET OBITh HEJIOCTOBEPHOM

1.17

HCIIOJIb30BATh pu BBIITOJIHEHUH y4eOHBIX 3a1aHU I
HayYHOTIOMYJSIPHYIO ~ JIUTEpaTypy (pU3MUEecKoro cojep:kKaHus,
CIIpaBOYHBIE MaTepHasbl, pecypcbl ceth VHTepHeT, BIaaeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(OpMaIuu U3 OJTHOW 3HAKOBOW CHCTEMBI B JPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHE ITMCbMEHHBIE U YCTHBIE COOOIICHHUS
Ha OCHOBe 2 — 3 WCTOYHHUKOB wuHMOpMaIu (PU3NIECKOTO
COJICpKaHUS, B TOM YHUCIIC IMyOJIMYHO JeNIaTh KPaTKUE COOOIIEHHS O
pe3yabTatax MPOEKTOB WM Y4YeOHBIX HCCIEIOBAaHUM, MPH 3TOM
IPaMOTHO HCIOJb30BaTh W3YYCHHBIN TMOHSATHHHBINA anmapaTr Kypca

(bu3MKH, COPOBOKIATH BHICTYIIJICHHE ITPE3EHTAI[UEH

1.19

OpU  BBIOJHEHUH  Y4EOHBIX MPOEKTOB U  HCCIEeNOBaHUI
pacrpeAensiTe O00s3aHHOCTH B TpYIIEe B COOTBETCTBHUH C
IIOCTABJIIEHHBIMHM 3aJayaMM, CJIEOUTh 3a BBIINOJHEHHEM IIaHA
IEWCTBUIM, aJeKBaTHO OILIEHMBAaTh COOCTBEHHBIM BKJIaJ B
EeITEIbHOCTD TPYIIIIHI, BBICTPaNBaTh KOMMYHUKAaTHBHOE

B3aHMOI[eﬁCTBHe, YUYUTBIBAsI MHCHHUC OKPYKAKOIINUX

8 KUIACC
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Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmMmbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1.1 HUCIIOJIL30BaTh IIOHATUS

19 pasiindaTh ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWCTB M Ha
OCHOBC OIIBITOB, JIECMOHCTPUPYIOLIUX JAHHOC (1)I/ISI/I‘I€CKOC SBJICHHUC

pacno3HaBaTh IPOSIBICHUE M3YYEHHBIX (U3MUECKUX SIBICHUN B
13 OKpPY’KaIOILlEM MHPE, B TOM uucie GU3NYECKUE SBJICHUS B IPUPOJIE,
IIPU 3TOM MEPEBOANUTD NMPAKTUUECKYIO 3a/1a4y B YU€OHYI0, BBIIEIATh

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUI

OTMCHIBATh M3y4YCHHbIE CBOMCTBAa Tel M (PU3MUECKUE SIBIEHUS,
UCHOJIB3YSl (U3NYECKUE BEJIUYMHBI, MpPHU ONUCAHUM MPAaBUIBLHO
TpakTOBaThb  (PU3MYECKUNH  CMBICH  HCIOJB3YEMbIX  BEJIHYMH,
1.4 0003HaYeHHs] W €IUHUIBl (U3NYECKUX BEJIMYUH, HAXOIUTh
(GopMynbl, CBSI3BIBAIOIIME JAHHYIO (U3WYECKYI0O BEJIMUUHY C
JPYTMMHU BETMYMHAMHU, CTPOUTH IPa(PUKN U3yUEHHBIX 3aBUCUMOCTEN

(bU3HYECKUX BEIIMYNH

XapaKTepU30BaTh CBOWCTBA Tell, PU3NUECKHE SBJICHUS U MPOLIECCHI,
L5 UCIIOJIb3YSl W3YYEHHBIE 3aKOHBI, NpPU 3TOM JaBaTh CJIOBECHYIO
(GOpMyIUPOBKY 3aKoHa M 3alMChIBaTh €ro MaTeMaTU4yecKoe

BbIpaKEHUE

O0OBSICHATH (PU3UYECKUE MPOIECCHl M CBOMCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE CHUTYallMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
1.6 BBISIBJISITh IPUYMHHO-CJICCTBEHHBIC CBSI3U, CTPOUTHh OOBSICHCHHUE U3
1 — 2 joruyeckux maroB ¢ MOMOIIBI0 1 — 2 M3ydeHHBIX CBOMCTBA

(1)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (I)I/I?»I/I‘IGCKI/IX 3aKOHa WK 3aKOHOMCPHOCTHU

peuaTtb paC‘IéTHLIe 3aJa4u B 2-3 HeﬁCTBHH, HCIIOJIB3Ys 3aKOHBI U
(1)0pMy'J'ILI, CBA3BIBAIOIIHC (1)I/I3I/I‘ICCKI/IC BCIIMYMHBI: Ha OCHOBC
dHaJIn3a YCJIOBHA 3aJa4d 3allUCbIBATb KPATKOC YCJIIOBHC, BBISABIIATH
1.7 HEAOCTATOK JAaHHBIX Jid PCHICHUA 3a/la4du, BBI6I/IpaTL 3aKOHbI U
(I)OpMy'J'ILI, HeO6XOI[I/IMI>Ie I €€ peuicHuA, MpoBOAUTDb paC‘IéTLI n
CpaBHHUBATL TIIOJIYYCHHOC 3HAUYCHUC (I)I/I3I/I‘IGCKOI>'I BCIIMYHUHBI C

HN3BCCTHBIMU JaHHBIMH

18 pacro3HaBaThb HpO6JlCMLI, KOTOPBIC MOYKHO PCHIWUTL IpU MOMOIIH
(1)I/I3I/I‘-IGCKI/IX MCTOIOB, HUCIOJIB3yAd OIMCAHUC HCCICAOBAHUA,
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BBLACIIATH MMTPOBCPACMOC NMPCAIIOJIOKCHUEC, OLICHUBATL ITPAaBUJIbHOCTD

nopsAaaka mpoBCACHUA UCCIICA0OBAaHUA, ACTIATh BBIBOJbI

1.9

MPOBOJMTH OTBITHI MO HAONIOACHUIO (PU3UYECKHX SBICHUH WU
¢U3NYECKUX  CBOMCTB  Tell:  (OpPMyIHMpPOBaTh  MPOBEPSCMBIC
IPEIIOJIOKCHUS, COOMpaTh YCTAaHOBKY U3  TPEIIOKECHHOTO

000py/10BaHNs, OTIMCHIBATh XO/1 ONbITA U (POPMYJIHNPOBATH BHIBO/IbI

1.10

BBIIIOJIHATE HNPAMBIC H3MCPCHHUA C HCIIOJIB30BAHUCM aAHAJIOT'OBBIX
npuOOpoB M JAaTYMKOB (PU3MYECKUX BEJIMYMH, CPABHUBAThH
pe3yibTaThl M3MEpPEeHUH ¢ y4ETOM  3amaHHOM  abCOIOTHOM

MOTPEITHOCTH

1.11

MPOBOJIUTH  MCCIIEIOBAHUE 3aBUCHUMOCTH OJHOM  (hu3mueckoit
BEJIIMYMHBI OT JIPYrOM C HCHOJb30BAHUEM TMPSIMBIX W3MEPEHUN:
IJIAHUPOBATh HCCIEIOBAaHUE, COOMPATh YCTAHOBKY U BBITIOJNHSITH
W3MEpPEeHUs, Clenys TPeaJoKeHHOMY TIUTaHy, (UKCHPOBATH
pe3yibTaThl TOJTYYCHHOM 3aBUCUMOCTH B BHJI€ TaOIHI] U TPa(HUKOB,

JACJIaTh BBIBOABI 110 PE3yIbTaTaM HCCICI0OBaHHA

1.12

IPOBOAUTH  KOCBEHHBIE  HW3MEpPEHHS  (PU3MYECKUX  BEJINYMH:
IUIAHUPOBATh ~ U3MEpEHHUs,  coOupaTh  SKCIEPUMEHTAILHYIO
YCTaHOBKY, ClIe[lysd TMpPEAI0KEHHON HMHCTPYKIMH, U BBIYUCIATH

3HA4YCHHEC BCIINYUHBI

1.13

CO6J'IIO,Z[aTB ImpaBujia TEXHUKHU 0e30I1acHOCTH IIpu pa60Te C

1a60paTOPHBIM 000PYI0BAHUEM

1.14

XapaKTepU30BaTh MPUHLHUIBI JIEHCTBUS H3YUYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HAa MX OMHMCAHUS, UCHOJIB3YS
3HaHMSI O CBOMCTBaX (PU3UYECKHX SIBICHUA U HEOOXOIAUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.15

paciio3HaBaThb IIPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI 10 CX€MaM 1 CXCMATUYHBIM pUCYHKAM, COCTABJIATH CXEMbI
QJICKTPHUYCCKUX Herner ¢ MNOocJeJ0oBaTelIbHBIM U mapaujiCJIbHbIM
COCAMHCHUCM JJICMCHTOB, pa3jindasd YCIIOBHBIC 0003HaYCHUS

QJICMCHTOB 3JICKTPUUYCCKUX nemneun

1.16

IOPUBOAUTE TpUMEpPhl (HAXOAUTh HUHPOPMALHUIO O MpUMEpax)
IOPaKTUYECKOTO  MCIOJIb30BaHWs  (PU3MYECKMX  3HaHMA B
NOBCEHEBHON KU3HM i obOecreueHUst OE€30MacCHOCTH MpHU

O6paI_I_leHI/II/I C HpI/I60paMI/I n  TCXHUYCCKUMU YCTpOﬁCTBaMH,
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COXpaHCHUA 3O0POBbA U coOmoAcHUS HOPM 3KOJOIMYCCKOIro

MOBEJICHUS B OKPYXKAIOIIEH cpene

1.17

OCYIIECTBIISITh MOUCK HH(pOpManuu (U3UYECKOTO COJCPIKAHUS B
cetn VIHTepHET, Ha OCHOBE MMCIOIIMXCS 3HAHUHN M TyTEM CPaBHEHHUS
JIOTIOTHUTEIIFHBIX WMCTOYHUKOB BBIICIATh HH(POPMAIHIO, KOTOpas

SIBJISIETCS IPOTUBOPEUUBOM UIIM MOXKET ObITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BAaTh IPU BBHINOJHEHUM Y4YEeOHBIX 3aJaHUN Hay4HO-
HOMYJISIPHYIO JIUTEPATYpPy (PU3MUECKOro COJAEp)KaHUs, CIPaBOYHbBIE
Marepuansl, pecypcbl cetn HTepHeT; BiageTe NpuéMamu
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJTHOM

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

co3JaBaTb COOCTBEHHbIE IMCBMEHHbIE W KpPaTKUE YCTHBIE
cooOrmienus, 0000mas WHPOPMANMI0O U3 HECKOJIBKUX HCTOYHUKOB
(bu3NYECKOTO COoJepKaHUs, B TOM UHCie MyOIMYHO MPECTABIATH
pe3yJbTaThl MPOEKTHOM WA UCCIIEI0OBATEIbCKOM ACSITEIbHOCTH, TPU
3TOM TPaMOTHO MCIOJIb30BaTh W3YYEHHBIM IMOHATUWHBIN ammapar

Kypca (DU3HKH, COMTPOBOXK/IATh BHICTYIICHUE TIPe3eHTalnen

1.20

IIPU BBITOJHEHUN Y4EOHBIX IPOEKTOB U UCCIeI0BaHUN (PU3HUECKUX
IIPOLIECCOB PacHpeesiaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTABJIIEHHBIMU 3aJjauaMi, CJEAUTh 3a BBINOJIHEHUEM IUIaHa
JNEUCTBUMI M  KOPPEKTUPOBATh €ro, aJIeKBaTHO OICHUBATh
COOCTBEHHBIM BKJIaJ B JIEATEIBHOCTh TPYMIbl, BHICTPAUBATH
KOMMYHUKATUBHOE  B3aUMOJCHCTBHE, MPOSBISIL  TOTOBHOCTD

paspemiatb KOHGIUKTHI

9 KJIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pa3invaThb ABJICHUS IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/I‘IGCK06 SABJICHUC
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1.3

pacro3HaBaTh MPOSIBICHHE HW3YYCHHBIX (HU3MUECKUX SBICHUN B
OKpYKaloIlleM MHUpE, B TOM 4Hciie (PU3NIECKUe SIBICHHUS B MIPUPOJIE,
IPY 3TOM TIEPEBOIUTH MPAKTHUYECKYIO 33]a4y B YU€OHYIO, BBIJIENIATH

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUI

1.4

ONMCHIBaTh HM3yYCHHBIE CBOICTBA Tel M (PU3MUECKUE SBICHMUS,
UCTIONB3YSl (U3NYECKUE BEIMYUHBI, NPU ONHCAHWH IPABHIHLHO
TPaKTOBaTh  (U3MYECKUH  CMBICH  HCHOJB3YEeMBIX  BEIHYUH,
0003HAaYeHUs] W €IUHULBl (U3NYECKUX BEJIMYUH, HAXOIUTh
(GOpMyJibl, CBSI3BIBAIOIIME JIAHHYIO (PU3UYECKYIO BEIMUYUHY C
JPYTMMHU BETMYMHAMHU, CTPOUTH IPpapUKN U3yUEHHBIX 3aBUCUMOCTEN

(bU3HYECKUX BEIIMUNH

1.5

XapaKTEPU30BaTh CBOMCTBA TEJ, (PU3NUYECKUE SBJICHUS U TIPOLIECCHI,
HCTOJIb3ysl HM3YYEHHBIE 3aKOHBI, MPU HTOM J1aBaTh CJIOBECHYIO
GOpMYTHpPOBKY 3aKOHa M 3allMCHIBAaTh €r0 MaTeMaTU4YecKoe

BBIpa)KCHUE

1.6

00BACHATH (pU3HUECKUE MPOIIECChl U CBOMCTBA TEJ, B TOM YUCIIE U B
KOHTEKCTE CHUTYyaIliii MPaKTHKO-OPUCHTHPOBAHHOTO XapaKTepa:
BBISIBJISITH TPHYMHHO-CJICICTBEHHBIC CBS3H, CTPOUTh OOBSICHCHHE H3
2 — 3 JIOTMYECKHX IIaroB ¢ TOMOIIbI0 2 — 3 M3YYEHHBIX CBOMCTBA

buznyeckux sBIEeHUHN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemaTh pacuéTHbIC 3a7audl (OMHMparouecs Ha cuctemy u3 2 — 3
YpaBHEHHII), HCIIOJB3ys 3aKOHbI W (OPMYINBI, CBS3BIBAIOIINC
¢u3uvecKkue BEIMYMHBI: HA OCHOBE aHAlM3a YCJIOBHS 3aJadu
3alMChIBATh KPATKOE YCIOBHE, BBIABIATH HEMIOCTAIONINE HIIH
M30BITOYHBIE IaHHBIE, BRIOUPATh 3aKOHBI B (DOPMYJIbI, HEOOXOAMMBIE
JUIS. PEUICHHUs, TIPOBOJUTh PAacYEThl M OLICHUBATh PEATHUCTUYHOCTD

INOJIYYCHHOTI'O 3HAUCHUA (I)I/I3I/I‘IeCKOI71 BCINYHHBI

1.8

pacCiio3HaBaThb HpO6J'ICMBI, KOTOPBIC MOXKHO PpCHIUTL IIPH ITOMOIIH
(1)I/ISI/IIIGCKI/IX MCETOHOB, UCIIOJIb3Ys OINMCAHNEC UCCICAOBAHUS, BBIACIIATH
IMPOBEPACMOC MPCANOJIOKCHUC, OLUCHUBATL IMPABUIIBHOCTL IIOPSAAKA
IMPpOBCACHUA HUCCICA0BaHUA, [ACJIAaTb BbIBOAbI, HWHTCPIIPCTUPOBATH

PE3yIbTaThl Ha6HIOI[eHHI>’I H OITIBITOB

1.9

IMPOBOAUTL OIIBITBI 110 Ha6J'IIOI[eHI/IIO (I)I/I3I/I‘ICCKI/IX SIBIICHUH WU

(I)I/I3I/I‘-IGCKI/IX CBOMCTB T€JI: CAaMOCTOSTEILHO CO6I/IpaTB YCTAHOBKY U3
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U30BITOYHOTO HabOpa 000PyIOBaHMSI, OMUCHIBATH XOJI OIBITA M €r0

pe3yabTaThl, HOPMYITHPOBATH BBIBOIBI

1.10

IPOBOJUTH TP HEOOXOJUMOCTH CEpPHIO TPSAMBIX H3MEPEHUH,
OTIpeeNsisl CpeHee 3HA4YCHHE HM3MepseMOl BeluuuHbl ((PoKycHOE
paccTosiHue coOWparoliel JTUH3bI), 000CHOBBIBATh BBIOOp Crioco0a

U3MepeHus (U3MEPUTENBHOTO Iprdopa)

1.11

MPOBOJIUTH HCCJIEAOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BEJIMYUH C
MCIIOJIb30BAHUEM TMPSMBIX U3MEPEHUI: TIIIAaHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITEIHO COOMpaTh YCTAaHOBKY, (PUKCUPOBATH PE3YJIHTATHI
MOJYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIUYHH B BUJE TaOIUIIN

rpauKoOB, JIe1aTh BBIBOJIBI TIO PE3YJIbTaTaM MCCIICTOBAHUS

1.12

IPOBOAUTH  KOCBEHHBIE  HW3MEpPEHHUS  (PU3MYECKUX  BEJIMYMH:
IJJAaHUPOBAaTh ~ M3MEPEHHUs,  COOMpaTh  BKCIEPUMEHTAIbHYIO
YCTAaHOBKY M BBINOJHATh M3MEpPEHUs, CIeAys MpeasioKeHHON
WHCTPYKLMHU, BBIUUCISATH 3HAYEHHE BEJIWYMHBI U aHAIM3HPOBATH
MOJyYEHHBIE PE3yJIbTAaThl C YYETOM 33Jl@HHOM IOIPEIIHOCTH

M3MEpPEHUI

1.13

coOmomaTe TpaBWiIa TEXHUKA O€30MacHOCTH TIpu  padboTe C

1ab0paTOPHBIM 000PYI0BAHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKM M3YYEHHBIX (PU3NYECKUX MOJEINEH:
MaTepuaibHas TOYKa, aOCOJIIOTHO TBEPIOE TENO0, TOYCHHBIN
UCTOYHUK CBETa, JIyd, TOHKas JIMH3a, IJIAHETapHasi MOJeNlb aroma,

HYKJIOHHasd MOACJIb aTOMHOTO sapa

1.15

XapaKTepU30BaTh MPUHLHUIBI JIEHCTBUS H3YUYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX OIMMCAHUS, UCHOIB3YS
3HaHMSI O CBOMCTBaX (PU3UYECKHX SIBICHUH U HEOOXOIAUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.16

HCIIOJIb30BAThb CXCMbI W CXCMATHYHBIC PUCYHKU H3YUYCHHBIX
TCXHHUYCCKUX YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60p0B n
TCXHOJIOTHYCCKHUX IMPOLECCCOB IPHU PCIICHUU y‘le6HO'HpaKTI/I‘{eCKI/IX
3ala4, OIITUYCCKUC CXEMBI JIs1 TOCTPOCHUA H306pa)KeHPII>i B IIJIOCKOM

3epKaie ¥ coouparomieit TuH3e

1.17

IOPUBOAUTE TpUMEpPhl (HAXOAUTh HUHPOPMALUIO O MpUMEpax)
OPaKTUYECKOTO  MCIOJIb30BAaHUS  (PU3MUYECKMX  3HAHMA B

MMOBCEAHEBHON KM3HM IS oOecreueHusT OE30MACHOCTH npu
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oOpameHnn ¢ npubOpaMd U TEXHUYECKHUMH YCTPOHCTBaMH,
COXpaHEHHs 3J0POBbS M COOJIIOJCHUS HOPM 3KOJOTMYECKOTO

MOBEJICHUS B OKPYXKAIOIIEH cpene

1.18

OCYIIECTBIISITh MOMCK HMH(OpManuu (U3NIECKOTO COJCpKAHUS B
cetn MHTEpHET, CaMOCTOATENBHO (HOPMYIHPYS MOMCKOBBIN 3aIpocC,
HaxOJIUTb IIyTH OIpPEACIICHHUs JOCTOBEPHOCTH  IIOJYYEHHOU
UHPOpPMALIMK Ha OCHOBE MMEIOIIUXCS 3HAHWWA M JOTMOJHUTEIHHBIX

HCTOYHHUKOB

1.19

UCIIOJIb30BaTh TMpPH BBHINOJHEHUM Y4YeOHBIX 3aJaHUN HaydHO-
HOMYJISIPHYIO JIUTEPATYpy (PU3MUECKOro COAEp)KaHUs, CIpPaBOUYHbIE
Marepuansl, pecypcbl cetn HTepHeT; BiIageTe NpuéMamMu
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMAaLIUU U3 OJTHOMN

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

CcCO31aBaThb cOOCTBEHHEIE MUCHLMEHHBIE WU YCTHBIC COO6H.[€HI/I${ Ha
OCHOBE I/IH(l)OpMaI_[I/II/I N3 HECKOJIBKUX HCTOYHHKOB (bmnqecxoro
COJIep’KaHus, MyOJMYHO MPEICTaBIATh PE3YAbTaThl IPOEKTHON MU
UCCIIEIOBATENIbCKON  JIeATENbHOCTH, MPU  ATOM  TPAMOTHO
WCIOJIb30BaTh H3YYCHHBIM TMOHSATUWHBIA anmapar H3y4aeMoro
pasnena GU3MKH U CONMPOBOXKIATh BBICTYIUIEHHE Mpe3eHTaluen c

yu€TOM 0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

1.21

IIPpH BBITIOJIHCHUH y‘IC6HBIX IIPOCKTOB U I/ICCJ'IG,Z[OBaHI/Iﬁ (bI/ISI/ILIeCKI/IX
IIPOLECCOB pacCIpeaciiaTh 0053aHHOCTH B Ipynmne€ B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3aJadyaMH, CJICOAUTb 3a BbIIIOJHCHHUEM IIJIaHa
ﬂCﬁCTBHﬁ n KOPPCKTUPOBATH €ro, aJICKBATHO OLCHUBATb
CcOOCTBEHHBIH BKJIaad B JCATCIBHOCTH TPYIIIlbI, BbICTPANBAaTh
KOMMYHUKATUBHOC BSaHMOHeﬁCTBHC, IIPOABJIAA T'OTOBHOCTB

pa3pemniatb KOHQIUKTHI
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HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Konx
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHNH OKPYXXAIOIIEIO MUPA

1.1

®usnka — Hayka O HpuUpoAe. SIBICHHS NPUPOIBIL.
®u3nyecKkue SBICHMS: MEXaHUYECKHE, TEIUIOBBIE,

OJICKTPUYCCKNEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®dusnyeckue BeIMUMHBL. V3MepeHune QU3NYECKUX
BenmuuuH. Dwmsmueckue mpubopel. [lorpemHoCcTh

n3MepeHnil. MexxayHapoaHasi CHCTEMa €TMHHUI]

1.3

EcTtecTBeHHOHAyUHBIN METOJ MO3HAHUS: HAOIIOICHHE,
MMOCTAHOBKA HAYYHOT'O BOIPOCA, BBIJIBH)KEHUE TUTIOTE3,
AKCIIEPUMEHT T1I0 TPOBEPKE THIOTE3, OOBSICHECHUE

HaAOJIFOIAEMOT0 SABJIEHUSA

1.4

Onucanne PU3NUECKHUX SBJICHUM C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue pabOTHI:

#H##Par###l3mMepenne pacCTOSHHM.
###Par###l3mepenne o0béMa XKUJIKOCTH U TBEPIOTO
Tea.

###Par###OnpeneneHue pa3MepoB MabIX Tell.
###Par#Ht#13smeperue TemmepaTypsl MpH  TOMOIIU

KUAKOCTHOI'O TEPMOMETpPA U IaTYHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par#H#Crpoenre BelecTBa: aTOMbl U MOJIEKYJIbI,
ux pasMepbl. ONBITHI, JOKA3bIBAIOIINE JUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par###][Bmkerne  vactur  BemiectBa.  CBs3b
CKOPOCTH JBWXKEHHUSI YaCTUILl C TeMIepaTypoil.

BpoynoBckoe nBuxenue, muddysus
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2.3

B3aI/IMOI[eI7ICTBI/I€ YaCTHUILl BCIICCTBA: IPUTSIKCHUC U

OTTAJIKUBAaHHUEC

2.4

H#Par### ArperaTHbie COCTOSIHMS BEILECTBA:
CTpOEHUE rasos, JKUJIKOCTEN " TBEPABIX
(kpuctainyeckux)  Tel.  B3auMocBs3b  Mexay
CBOMCTBAMHM  BEUIECTB B  pa3HbIX  arperarHbix

COCTOSAHUAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHUEM

2.5

OcoOEHHOCTH arperaTHhIX COCTOSTHUN BO/IBI

2.6

[IpakTnueckue pabOTHI:

#H##Par###0Onenka tuaMeTpa aToMa METOJIOM PSIOB (C
UCIIOJIb30BaHueM GoTorpaduii).

#HHHPar#H#0nbITEL 0 HAOMIOAEHMIO — TEIJIOBOTO
paciupeHus ra3os.

HHHPar#H#0OnbITel 10 OOHApY)KEHUIO JEWCTBUSI CHII

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe IBIKEHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBIKCHHE
###Par###Cropocte.  CpenmHsisl  CKOpPOCTh  TPH
3.2 HEpPaBHOMEPHOM JBIKCHHH. Pacuér mytu m BpeMeHH
JIBHKEHUS
SlBnenne uHepuuu. 3aKOH MHEpUUU. B3aumonelcTBue
3.3 TeJ KaK MPUYMHA U3MEHEHUS CKOPOCTH JBUYKEHUS TEll.
Macca kak Mepa HHEpTHOCTH Teja
34 ##Par###1norHocTs BemectBa. CBsA3b IUIOTHOCTH C
' KOJMYECTBOM MOJIEKYN B eIMHUIIE 00BhEMA BellleCcTBa
3.5 Cuila KaK XapaKTepUCTHUKa B3aMMOJICHCTBUS TEI
> Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MOMOIIBIO JUHAMOMETPA
3.7 ##HPar### SIsnenne tarorenus u cuia Tsokectr. Crna
' TSOKECTH Ha JAPYrux miaaHerax. Bec trena. HeBecomocTh
38 Cuna Tpenusa. TpeHue CKONbXKEHUS U TPEHUE TOKOS.

TpeHue B mpupoie U TEXHUKE
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3.9

#H#Par###Crnoxenre Cujl, HampaBJICHHBIX MO OJHOM

psiIMOM. PaBHOAEHCTBYIOIIAS CUIT

3.10

[IpakTuyeckue paboOTHI:

OnpeneneHre CKOPOCTH PaBHOMEPHOTO JIBHXKEHUS
(wapyka B OKHAKOCTH, MOJEIH 3JIEKTPUUYECKOTO
aBTOMOOWJISI U Tak pnanee). OmnpejesieHUe CpeaHen
CKOPOCTH CKOJIbKECHHS Opycka WM [IapuKa [0
HAKJIOHHOM 1uiockocTH. OmpeneneHue IMIOTHOCTU
TBépAoro  Tena.  OnObITel,  JEMOHCTPHUPYIOIIKE
3aBUCUMOCTb pacTsLKeHUs (JegopManuu) NpyKUHbI OT
NPUIOKEHHOW cuibl. ONBITEL, JIEMOHCTPHUPYIOIIHE
3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUSI OT Beca Tena 1

XapaKTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH

3.11

®u3ndecKkue SBICHUS B IPUPOJIE: PUMEPBI IBHKEHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B )KMBOY M HEXKMBOW MPUPOJIE,

JIEMCTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuyeckue yCcTpoucTBa: IMHAMOMETP, MOAIIMITHUKI

JIABJIEHME TBEPJIbIX TEJI, )KUKOCTE 1 TA30B

4.1

Hasnenue tBEpmoro Tena. CrnocoObl YMEHBIICHUS U

YBCINYCHUA OaBJICHUSA

4.2

I[aBJ'IeHI/Ie rasa. 3aBHCHUMOCTh JaBJICHHUA TIa3a oOT

00BEMa, TeMIepaTypbl

4.3

[Tepenaua naBieHus TBEPABIMU TEIAMH, KUIKOCTIMU U

razamu. 3akod Ilackans. [IHeBMaTHUEeCKHE MaIIHEI

4.4

3aBUCHUMOCTh JABJICHUS IKUAKOCTU OT TJIyOUHBI.
I'mapocraTnueckuii napasokc. Cooormaroruecs

COCybl. I HUAPABIMYCCKUEC MCXAHNU3MbI

4.5

Atmocdepa 3emnam M arMocdepHOe JIaBIEHUE.
[IpuumHbl  CymiecTBOBaHMS BO3JIYIIHOH OOOJOYKH
3emun. Oneir Toppuyennu. 3aBUCUMOCTh
aTMOC(EpHOTo [JaBJIEHUS OT BBICOTHI HAJ| YPOBHEM

MODsI

4.6

N3mepenue armocdeproro maenenus. [IpuGopsr ans

N3MCPCHUA aTMOC(I)epHOFO JaBJICHUA
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4.7

JleficTBue KUAKOCTH M ra3a Ha IOTPYKEHHOE B HUX
Teno. BelTankuparomas (apxuMmenoBa) cuia. 3aKOH

Apxumena

4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTnueckue pabOThI:

Hccnegopanme 3aBHCHMOCTH Beca Tella B BOJC OT
00béMa MOrpyXEHHOW B JKUIKOCTb YacTU Tela.
OrnpezienieHre BBITAJIKUBAIONICH CHIIBI, JEUCTBYIOIICH
Ha TeNo, TNOTpYy:)KEHHOE B KUIKOCThb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIbI, IEUCTBYIOIIEH
Ha TEJI0 B JKUJIKOCTH, OT Macchl Teia. OIBITH,
JEMOHCTPUPYIOIIHE 3aBUCUMOCTh  BBITAJIKHABAIOIIECH
CHJIBI, ICCTBYIOIICH HA TEJIO B KUJIKOCTH, OT 00bEMaA
MOTPYKEHHOW B JKUIAKOCTh YaCTH TeJa U OT MJIOTHOCTH
)kunkoctu.  KoHcTpympoBanme — apeomerpa WM
KOHCTPYMPOBAHUE JIOJKM W  OIpeaerneHue  eé

TPy30OABEMHOCTH

4.10

Ousnyeckue  SIBICHUS B NPUPOJE:  BIUSHUE
aTMOC(epHOrO0  JaBJIICHHWA HAa JKUBOW OpraHu3M,

TJIaBaHUE PhIO

411

Texuudeckne ycTpoWcTBa: COOOIIAIOIIMECS COCY/BI,
YCTPOMCTBO BOJONPOBOJA, TUAPABIUYECKHI Ipecc,
MaHOMETp, 0apoMeTp, BHICOTOMED, MOPIIHEBON HAcocC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPT' U

5.1 Mexanudeckas pabora

5.2 MexaHnueckass MOILIHOCTh

£ 3 [IpocThie MeXaHW3MBI: pbl¥ar, OJIOK, HaKJIOHHAS

' 10ckocTh. [IpaBuio paBHOBecHs pblyara

5.4 [IpumeHeHue mpaBuIa paBHOBECHS pblyara K 0JIOKY
«3omotoe  mpaBwio»  MexaHukd. Kosddunuent

55 MOJIC3HOTO  JICMCTBHUS  MEXaHHU3MOB. [TpocTsie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [loreHunanpHas SHEPTUM TeJa, MOJHATOTO HaJ 3eMIIEN
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5.7

Kunernyeckas sneprus

5.8

[Tonnas mMexanuudeckasi sHeprus. 3aKOH U3MEHEHHS U

COXpPaHCHUA MEXaHHYeCKOM OHCPIUu

5.9

[IpakTnueckue pabOThI:

##HPar#H#Onpenenenne paboTbl CUJIBI TPEHHUS IPU
PaBHOMEPHOM JBIDKCHHH TeJla IO TOPU30HTAIHHON
noBepxHoctu. lccnenoBaHue yCIIOBHM paBHOBECHS
ppraara. M3mepenne KIIJI HakIOHHON IUIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUHU

5.10

dusnueckre SBICHUS B npupoaec: pbl4aru B TEJIC

YCI0BCKa

5.11

TexHu4eckue yCTpOMCTBA: phlYar, IOJBHKHBIM U
HEMO/IBWKHBINA OJIOKH, HAKJIIOHHAS TUIOCKOCTb, IIPOCTHIE

MEXaHU3MBbI B OBITY

8 KUIACC

Kon
pa3nena

Kon
3JIeMEeHTa

IIpoBepsieMble 1€MEHTHI COIEP:KAHUS

TEIIVIOBBIE ABJIEHWA

6.1

OcHOBHbBIEC TOJOXKEHHUS MOJICKYJIIPHO-KUHETHUECKON
TEOpUU CTpPOEHUs BemlecTBa. Macca U pa3Mmepbl
Mosiekysn.  OmbIThl, MOATBEPXKAAIONINE OCHOBHBIE

ITOJIOKCHUA MOHGKYHﬂpHOKI/IHCTH‘ICCKOﬁ TEOpHU

6.2

Mopaenu  TBEPAOro, IJKHAKOTO W  Tra3000pa3HOro
cocTostHUI BemiecTBa. Kpucrammmdyeckue u aMopgHbIe

TCJ1a

6.3

OOBbsicHEeHHE CBOMCTB I'a30B, )KUAKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJIOKCHUM MOJIEKYIAPHOKHUHETHUECKOU

TEOpUn

6.4

CMaunBaHue U KalmUJUTSIPHBIC SABJICHUSA

6.5

TenmoBoe pacmpCHUC U CXKaTHUC
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Temneparypa. CBsi3b TeMIlepaTypbl €O CKOPOCTBIO

o0 TEIJIOBOTO JBUKCHUS YaCTHI]
BryTtpeHHss JHEprusl. Crioco0bI HU3MCHCHUS
6.7 BHYTPEHHEH JHEPTHH: TEIUIoNepeaada U COBEPIICHHE
paboThl
6.8 Bunpl TEIUIOTICPEIAvH TEIUIONPOBOAHOCTD,
' KOHBEKIIVS, U3ITyICHHE
KonndecTtBOo  TeIJIOTHI.  YjAelbHAas  TEMIOEMKOCTD
6.9
BEIlleCTBa
TeruiooOMeH u TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TETJIOBOTO OasiaHca
511 [lnaBneHne W  OTBEepACBaHHEC  KPUCTALIHYSCKUX
. BEILIECTB. Y IeNbHAs TCIUIOTA IIaBICHHUS
[TapooOpazoBanne u  KoHAeHcauusa. Mcnapenue.
612 Kunenue. VYaenpHas Temnora mapooOpa3oBaHMs.
' 3aBUCHMOCTD TEMIIEPATYPhl KUIICHUS OT aTMOC(EPHOTO
JABIICHUS
6.13 BnaxxnocTts Bo31yXxa
6.14 DHeprus TOIUIMBA. Y IeibHas TEIJIOTa CrOPaHUS
[Ipunnuner  paboTel  TemaoBbix apurarenend  KIIT/]
6.15 TEIUIOBOTO ABUrareisa. TerioBsle IBUTraTeNd U 3aIuTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHGHHUs M TPECBPAIICHUS JHEPTrUU B
6.16
TEIJIOBBIX IMTPOIIeccax
[IpakTrueckue paboOTHI:
HHHPar#H#OnbITL 10 OOHAPYKEHUIO JICHCTBUS CHUI
MOJIEKYJIIPHOTO MPUTSKEHHUS.
6.17 HH#HPar###OnbpIThl 10 BBIPALMBAHUIO  KPHCTAJJIOB

MOBApPEHHOM COM UM caxapa.
#HHPar###0npITEl 0 HAOJMIONEHUIO  TEIUIOBOIO

pacmupeHud ra3osB, JKUJIKOCTEN U TBépI[BIX TCII.
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#HH#Par###Onpenenenue gaBneHus Bo3ayXxa B OasIOHE
HITIPULIA.

HHHPar###0nbIThl, NEMOHCTPUPYIONIME 3aBUCUMOCTD
JABJICHUS BO3MyXa OT ero oObEMa M HArpeBaHUS WU
OXJIAXKICHHUSL.

##HPar#H#1 Iposepka TUIIOTE3bI JIMHENHOMN
3aBUCHUMOCTH  JUIMHBI ~ CTOJIOMKA  JKHJIKOCTH B
TEPMOMETPHUECKON TPyOKe OT TeMIIepaTyphl.
###Par###HaOmonenue  M3MEHEHUsT  BHYTPEHHEH
SHEPTHH TeJla B pPe3ybTaTe TEIlonepenadyn U padoTh
BHEIIHUX CHJL.

###Par###lccnenoBanre sBIEHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUM XOJOJHOMN U rOpsYEi BOJIBI.
###Par##H##OnpeneneHue KOJIMYECTBA TEIUIOTHI,
MOJTYYEHHOTO BOJIOW TIPH TEIJIOOOMEHE C HarpeThIM
METaJUTMYECKUM ITUITHHIPOM.

#H#Par###Onpenenenre  yaenpbHON — TEIIOEMKOCTH
BEIIICCTBA.

###Par###lccnenoBanue mporecca HCIapeHHUs..
###Par###OnpeneneHrue OTHOCHTEIBHON BIKHOCTH
BO3JIyXa.

###Par####OnpenencHue yIeIbHON TEIUIOTHI

IJIaBJICHUS JIbJA.

6.18

Ousnyeckue SBICHUS B MPUPOJAE: IMMOBEPXHOCTHOE
HATSDKEHWE U KalWUISIpHBIE SBICHUS B TPUPOJIE,
KPUCTAJUIBI B IpUpO/IE, n3aydenue ConHIa, 3aMmep3aHue
BOJOEMOB, MOpCKUE Opu3bl; 0Opa3oBaHHE POCHI,

TyMaHa, UHE, CHEra.

6.19

TexHuueckue yCTpPONCTBAa: KamWIISAPbl, MPUMEPHI
WCIIOJIb30BAaHUS KPUCTAJIOB, )KUJKOCTHBIN TEPMOMETP,
JaT4UK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, TUTPOMETPHI, MCUXPOMETp, MapoBas TypOUHa,

ABUTAaTCJIb BHYTPCHHCTO CrOpaHus.
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OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpusanus Tel. [IBa pojia aIeKTpUuecKuX 3apsioB
B3aumopeiictBue 3apspkeHHbIX Ten. 3akoH Kyiona
7.2 (3aBUCUMOCTb CWJIbI B3aMMOJICHCTBUS 3apSKEHHBIX Tel
OT BEJIMYMHBI 3apSJI0B U PACCTOSHUS MEXKY TEJIAMHU )
DneKTpuueckoe noJe. HanpsoxkénnocTs
7.3 anekTpuueckoro nois. IlpuHnun — cymepno3unuu
JNEKTPUYECKHUX OJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocutenu snextpuueckux 3apsaoB. DJIeMEHTapHbIN
7.4 anexktpudeckuil 3apsa. Crpoenue atoma. [IpoBoaHuku
U TURJIEKTPUKH
7.5 3aKOH COXpaHEHHUs IEKTPUUYECKOTO 3apsiia
- ONEKTpUYECKU  TOK.  YCIOBUS  CYIIECTBOBaHUSA
. JJEKTPUYECKOT0 TOKA. VICTOUHMKN MOCTOSSHHOTO TOKa
HevictBus AJIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XUMUYECKOE, MAarHUTHOE). OJEKTPUYECKHH TOK B
KUAKOCTSX U razax
. OnekTpuyeckas 1enb. Cuiia Toka. ODIEKTPUYECKOE
' HapsDKEHUE
29 ComnpoTuBieHue MIPOBOTHHKA. VYaensHoe
' COTPOTHBIICHUE BEIIeCTBA
7.10 3akon OMa 1 ygacTKa 1enu
[TocnenoBarensHOe W TMapauIeTbHOE COEIWHEHUE
7.11
MPOBOJHHUKOB
PaGora m MOIIHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenna
713 DJeKTpUYecKue LeNu M MOTPEOUTETN IJIEKTPUUECKON
. sHepruu B ObITy. KopoTkoe 3aMbikaHue
214 [TocTosAHHBIE MarHUTHI. B3auMozeicTBrE MOCTOSHHBIX

MAar"ouToOB
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7.15

Marautnoe nojsie. MarHuTHoe mMoOJiE 3€MIIM U €ro

3HAYECHUE 1A )KU3HU Ha 3eMIIE

7.16

OneiT Opcrena. MarHuTHOE 10JI€  3JIEKTPUYECKOTO

TOKa. HpI/IMeHCHI/Ie OJICKTPOMArdMTOB B TCXHUKC

7.17

JlelicTBME€ MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DIIeKTPOABUTATENH TOCTOSIHHOTO ToKa. Mcronp30Banme
AIEKTPOJIBUraTeIed B TEXHUYECKUX YCTPOMCTBAX U HA

TPaHCIIOPTE

7.18

Oneitel  ®apaned. SIBneHue  3IEKTPOMarHUTHOMN

naaykuuu. [Ipasuno Jlenna

7.19

DIIeKTPOTEHEPATOP. Crioco6b1 MOJTY4eHUS
JNMEKTPUYECKOW  DHEPruu.  DJEKTPOCTAHIIMM  Ha

BO300HOBJISIEMBIX HCTOYHHUKAX OHEPTUHn

7.20

[IpakTnueckue pabOTHI:

OmnBITH 110 HAOTIOICHHUFO STICKTPU3AIIUH Tl MHIYKITHEH
U TIPU COTIPUKOCHOBEHHUU.

UccnenoBanue AEUCTBUS AIEKTPUYECKOTO TOJS HaA
MPOBOJAHUKY U TUAIIEKTPUKU.

COopka W mpoBepka pabOTHl AIEKTPUUECKOW IIETH
MOCTOSIHHOTO TOKa.

W3mepeHue 1 peryiupoBaHe CUJIbl TOKA.

W3mepenue u peryniupoBaHie HAPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HUAYIIETO
yepe3 pe3UcCTop, OT COMPOTUBIEHHUS pe3ucTopa u
HAIPSDKEHUS HA PE3UCTOPE.

OnbIThI, JNEMOHCTPUPYIOIIKE 3aBUCHUMOCTh
ANEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUTWHBI, TIONIA M MOTIEPEYHOT0 CEYeHUS U MaTepuana.
[IpoBepka mpaBuia CIOXKEHUS HAMPSHKEHUN MpU
HOCTIeIOBATEIbHOM COEAMHEHUH JIByX PE3HCTOPOB.
[IpoBepka npaBuma /i CHIbI TOKA MPU MapayieTbHOM
coequHeHuu pesuctopoB. OrmpeneneHue  paboOThI

AIIEKTPUYECKOTO TOKA, WAYLIIETO 4Yepe3 Pe3HCTop.
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OrmpeneneHde MOIIHOCTH — AJIEKTPUUECKOTO  TOKa,
BBIJICJISIEMOM Ha pe3ucrope. Hccnenosanue
3aBUCUMOCTH CHJIBI TOKA, UJIYILIETO Yepe3 JaMIOUKY, OT
HanpspbkeHus Ha Hell. Onpenenenue KIIJl narpesarens.
UccnenoBanue MarHuTHOTO B3aUMOICUCTBUS
MOCTOSTHHBIX MarHuToB. M3ydeHHe MarHUTHOTO TMOJISA
MOCTOSIHHBIX MAarHUTOB TMPU HUX OOBEIUHEHUU U
pazaenenun. MccnenoBanue IeUCTBUSA SJIEKTPHUIECKOTO
TOKa Ha MAarHUTHYIO CTpEJIKY. OnbITHI,
JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTD CUJIBI
B3aUMOJICHCTBHUS KaTYIIIKKA C TOKOM U MarHuTa OT CHJIBI
TOKa W HampaBJeHWs TOKa B KaTymke. V3ydenwme
JEHCTBUSI MAarHUTHOTO TIOJII HA TIPOBOJHUK C TOKOM.
KonctpymnpoBanue " M3y4YCHHUE paboThI
3IIEKTPOIBUTATEIIS. N3mepenne KITA
3JIEKTPOJIBUTATEIbHONM ~ yCTaHOBKH.  ONBITBI MO
HCCJIEI0BAHUIO SIBJIICHU S 3JIEKTPOMArHUTHOM
WHIYKIUU: HWCCIEN0BAaHUE W3MEHEHHW 3HA4Y€HUsS U

HaIlpaBJICHHUA HHAYKIIHOHHOI'O TOKa

7.21

Ousnyeckue SBIECHUS B TMPUPOJE: AJIEKTPUUYECKHE
ABIIGHUsT B  aTtMocdepe, JJNEKTPUYECTBO  KHUBBIX
OpraHU3MOB, MArHUTHOE MOJIe 3eMild, Apeii¢ MOII0COB,
POJIb MATHUTHOTO TOJIS ISl )KU3HU Ha 3eMJIe, OJISpHOe

CHAHHUC

1.22

TexHuveckue yCTpOWCTBA: AIEKTPOCKOII, aMIIEPMETP,
BOJITMETP, PEOCTaT, CUETUNK IIEKTPUIECKOH PHEPTHH,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, HarpeBaTebHBIC
EKTPONPUOOPHI (mpumepsl), IIEKTPUYECKHE
NPEJOXPAaHUTENH, SJIEKTPOMArHuT, 3JEKTPOJIBUTATEIb

MMOCTOSHHOTO TOKA, FreHEPATOP IMOCTOSAHHOTO TOKa

9 KIIACC
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Kon Kon
[IpoBepsieMble IEMEHTHI COAEPIKAHUS
paszgena JJIEMEHTa
MEXAHWYECKHUE ABJIEHUA
8.1 Mexanndeckoe JBHKEHHME. MarepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTEIHLHOCTh MEXaHUYECKOTO JIBHKCHUS
8.3 PaBHOMEpHOE MPSMOTMHEHHOE ABIKEHHE
###Par#t#HepaBHoMepHOE MPSIMOJIMHENHOE
8.4 nBukeHue. CpeiHss 1 MTHOBEHHAs! CKOPOCTh TeJla pU
HEpaBHOMEPHOM JIBHKEHUU
8.5 Vckopenne.  PaBHOYCKOpEHHOE — NPSMOJIMHENHOE
' JIBYKEHUE
8.6 #HHPar###CBoOoHoe mageuue. OnbITel [ anuies
###Par###PaBHoMepHOE NBIDKCHHE IO OKPYXHOCTH.
8.7 [lepuon u yacrorta obpamienus. Jluneitnas u yrioosas
ckopocTH. LleHTpocTpeMHuTenTbHOE YCKOPEHHE
8.8 [Tepsrrit 3akoH HeroToHa
8 8.9 Bropoii 3akon Herotona
8.10 Tpetwuii 3akon HeroToHa
8.11 #HH#H#Par###] [pyuHINIT CYTIEPIIO3UITAN CUIT
8.12 Cuia ynpyroctu. 3akoH ['yka
8.13 #H#Par###Cuna TpeHHS: CWJa TPEHUS CKOJIBKCHUS,
' CHUJIa TPEHHUSI TOKOS, IPYTHe BUJIbI TPEHUS
#HH#HPar#H#Cuna  TSOKeCTH W 3aKOH  BCEMHUPHOTO
514 TATOTEHUA. Y CKOpEHHE CBOOOTHOTO MaICHUS
815 IBwxenue mumaHer Bokpyr Cousnpa.  Ilepsas
' KocMUuYeckasi ckopocTb. HeBecoMocCTh U meperpy3ku
8.16 PaBHOBecue MaTepuasibHOM  TOYKH.  AOGCOJIIOTHO
' TBEPIOE TEIIO
HH#HPar###PaBHoBece TBEPIOro Teja ¢ 3aKperUIEHHOM
847 0Cb10 BpateHus. MoMeHT cuibl. LleHTp TsbkecTn
8.18 Nmnynec Tena. 3Menenne ummynbca. IMIyabe cuiibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
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8.20

#HHPar###PeakTUBHOE OBIDKEHUE

8.21

Mexanunueckasi paboTa U MOITHOCTb

8.22

Pabora cun Tskectu, ympyroctd, TpeHus. CBs3b

SHEPIUM U paboThI

8.23

HOTGHHI/IaJII)HaSI OHEprusa TCJIa, MNOAHATOIO HaJ

MOBEPXHOCTHIO 3eMIIH

8.24

[ToreHnmanpHas SHEPIUsl CKATON IPYKUHBI

8.25

###Par###Kunetnueckas  sHeprus. Teopema o

KMHETHYECKOU SHEPIUU

8.26

H#HPar###3akoH coxpaHeHUsI MEXaHUYECKOW SHEPTUU

8.27

[IpakTnueckue pabOTHI:

Ornpenenenue CpeaHe CKOPOCTH CKOJIbXEHHUs OpycKa
WM JIBIDKCHUS TIapHKa MO HAKJIOHHOW TIJIOCKOCTH.
Ornpenenenne YCKOPEHHUS Tella MPU PaBHOYCKOPEHHOM
JIBH>KEHUH 110 HAKIIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH MpPH
PaBHOYCKOPEHHOM  JIBIDKEHUM  0e3  HaudalabHOU
CKOPOCTH.

[IpoBepka TUMOTE3Bl: €CIM MPH PABHOYCKOPEHHOM
JIBUKEHUHN 0€3 HAa4aJbHOM CKOPOCTU ITYTH OTHOCSTCS
KaK psJg HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEXKYTKH BPEMEHU OJJMHAKOBBI.

Hccnenosanue 3aBHCHUMOCTHU CHJIBI TpPEeHUS
CKOJIBKEHUSI OT CHJIBl HOPMAJIBHOTO JIaBJICHHUSI.
Omnpenenenrue KOIPPHUIMEHTa TPEHUS CKOJBKEHHUS.
Onpenenenue KECTKOCTU NpyxkuHbl. OrnpeneneHue
paboThl CHIIBI TPEHUS MPU PABHOMEPHOM JBHKEHUU
TeNa Mo TOPU30HTANIBHOM MoBepxHOCTH. OnpeaencHue
paboThl CHIJIBI YIPYTrOCTH TMpPH MOABEME Tpy3a C
WCIIOJIb30BAHUEM HEMOJBHKHOTO U MOJIBUKHOIO

OJIOKOB

8.28

dusznyeckue SABICHUS B mpupoac: MpuiInBbI U OTJIMBBI,
JABMKCHUC INJIAHCT ConHeyHoOMI CUCTCMBI, PCAKTUBHOC

JABUIKCHUC KUBBIX OPraHU3MOB
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8.29

TexHuueckue yCTpPOMCTBA: CHUAOMETP, JAaTYUKH

II0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHBI

9.1

KonebarensHoe JIBU)KEHUE. OCHOBHEIE
XapaKTePUCTHKU  KOJeOaHWH: TepHoj, YacToTa,

aMILIATY/1a

9.2

MaremMarnueckuii M NPYKUHHBIA  MasTHUKHU.
[IpeBpamienue  sHepruM  mOpu  KosieOaTeIIbHOM

JABUXXCHUHN

9.3

3aryxarouiue kojiebanus. BelHyX/IeHHBIE KOJIeOaHMsI.

Pe3onanc

9.4

Mexaandeckrue BOJHBL. CBONMCTBA MEXaHHMYECKUX
BOJIH. [IpomonsHble M momepedyHbie BOJHBI. [[nuHa
BOJIHBI " CKOpOCTh eé pacrnpocTpaHeHus.
MexaHn4ecKkrue BOJIHBI B TBEPJIOM TEJE, CEHCMHUYECKUE

BOJIHBI

9.5

3ByK. ['poMKOCTB M BbICOTA 3ByKa. OTpakeHUE 3BYKa

9.6

NHuppa3Byk u yapTpa3Byk

9.7

[IpakTrueckue pabOTHI:

OnpeneneHne 4YacToThl MW TMepuoja  KoJieOaHUU
MaTEeMaTHYECKOr0 MasiTHHKA.

OmnpeneneHue 4YacToThl M TMepuUoja  KoJieOaHWU
MPYKWUHHOTO MasTHUKA

HccnenoBanue 3aBUCMMOCTH TIEpHOJA  KoJIeOaHUM
MOJIBEICHHOTO K HHUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCHMOCTH Iepuoaa  KoJeOaHMIA
NpYKHHHOTO MasTHUKa OT Macchl rpysa. [IpoBepka
HE3aBUCHMOCTH repuo/ia KoJIeOaHHH rpy3a,
MOJBEIIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH
npyxuHsl. V3MepeHue ycKOpeHHs CBOOOJHOTO

nmaaCHUuA

9.8

duznyeckue SBICHUS B npupoae: BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3CEMIICTPSICCHUC, celicMHUYecKue BOJIHEI,

yHaMHu, 5X0
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9.9 TexHuueckue yCTpoNCTBA: 3XOJIOT, HCIOJIb30BaHUE
' yIbTPa3ByKa B OBITY U TEXHUKE
SJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbI
101 DNEeKTPOMarHUTHOE 1oJie. DJIEKTPOMAarHUTHbIE BOJIHBI.
' CBolicTBa AJIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 37€KTPOMarHUTHBIX BOJH
10.3 DnekTpoMarHuTHasi npupoja ceera. CKOpoCcTh CBETa.
' BoutHOBBIE CBOMCTBA CcBETA
10 [IpakTnueckue pabOTHI:
10.4 N3yueHne CBOWCTB DJIEKTPOMAarHUTHBIX BOJH C
MOMOIIIHI0 MOOMIILHOTO TenedoHa
@dusnyeckue SBIEHUS B MpHUPOJAE: OHUOJOTUYECKOE
10.5 NeicTBHE  BHJIMMOTO,  YABTPa(pHOJIETOBOIO U
PEHTIE€HOBCKOIO U3ITy4eHHI
106 Texnnueckue YCTpOMCTBA: HCIIOJIb30BAaHUE
' AJIEKTPOMArHUTHBIX BOJIH JJIsS COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyueBast Mmonens cBeta. MicTouHMKYM cBETa
11.2 [IpssMonMHEITHOE pacIpOCTpaHEHHE CBETA
113 Otpaxxenne cBeta. Ilnockoe 3epkanmo.  3akoH
' OTpa)KCHHsI CBETa
114 [Ipenomnenue cBera. 3akOH MPEIOMIIEHUS CBETa.
' [TosiHOE BHYTpeHHEE OTpakeHHE CBETa
11.5 JIunza. Xop nyyelt B IHH3E
11 OnTuueckas cuctema (oToarnmapara, MUKPOCKONA U
11.6
TeJecKona
117 'ma3z kak onrtudeckas cucreMa. biaM30pykocTh U
' JAIbHO30PKOCTh
118 Paznoxenue Genoro ceera B criektp. OnbiTel HproTOHA.
. CroxeHue cieKTpalibHBIX 11BeTOB. [lucnepcus cBeta
[IpakTuyeckue paboOTHI:
11.9 #HHPar###ccnenoBanue 3aBHCHUMOCTH yria
OTpa’KEHHs CBETOBOTO JIyda OT yIJjia MaJeHusl.
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#HH#Par###113yuenne XapakTepUCTUK H300paKeHHS
npeaMeTa B INIOCKOM 3epKaje.
#H#Par###lccnenoBanue 3aBUCHUMOCTH yria
IPEJIOMIICHUSI CBETOBOTO JIyda OT yIJIa TaJeHHs Ha
IPaHUIIE «BO3JyX — CTEKIION.

#H#Par### lonyuenne u300paXeHW C  MMOMOIIBIO
COOMPAIOIIIEH JIUH3BI.

##HPar##Onpenencane (HOKYCHOTO pPACCTOSIHHUS U
OTITUYECKOH CHJIBI COOMpPArOIIEH JTNH3HI.
HHHPar#H#ONbITEL 0 Pa3oXeHHIo OeIoro cmBera B
CIIEKTP.

HAHPar#H#OnbITEl IO BOCHPUATHUIO I[BETA MPEIMETOB

IpU UX HAOIOIEHNUHU Yepe3 LIBETOBbIE (PUITBTPbI

®dusndeckue sSBJICHUS B Ipupo/e: 3atMeHust CoiHIa u

11.10 JlyHpl, 1IBETa TeN, ONTUYECKUE SBJICHUS B aTMocdepe
(BeT HEOa, pedpakius, pamayra, MUPax)
1111 TexHuueckue  yCTpOMCTBa: OYKH,  TEPHUCKOI,
' doToanmnapar, ONTUYECKHE CBETOBOIbI
KBAHTOBEGIE SIBJIEHU A
191 Onbitel Pesepdopna u mianerapHass MOJETh aTOMa.
' Monens aroma bopa
12.2 Hcnyckanue W mOrJomnieHue cBera aroMoM. KBaHTBHI.
' JIuneityaTpie CIEKTpPbI
12.3 PamnoaktuBHOCTh. Anb(ha, 6eTa- ¥ raMMa-u3TydeHUs
124 Crtpoenue atomMHOro sapa. HykjgoHHas MoJenb
' aTOMHOTO sifipa. M3oToms!
12
s PanuoaxtuBHbie nipeBparienus. [lepron nonypacmnana
' ATOMHBIX s7Ep
126 SnepHbie peakiu. 3aKOHBI COXPAHEHUS 3apAI0BOTO U
' MacCOBOTO YUCEIN
DOHeprust CBs3M aToMHbBIX sifep. CBsA3b Macchl H
12.7
SHEPrUuu
158 Peakuuu cuHTe3a u geneHus sgep. VMcToyHukH

sHepruu CoJiHIIA U 3BE3]T
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Snepnas osHepretuka. J[lelictBue paaMOaKTHUBHBIX

129 U3JTyYEHHUI Ha )KUBbIE OPraHU3MBI
[IpakTuyeckue paboOTHI:
Habntonenne CIUIOMIHBIX M JMHEHYaThIX CIIEKTPOB
12.10 U3JIy4CHHUS.
HccenenoBanue TpeKOB: M3MEPEHHE DHEPTUU YACTHUIIBI
10 TOPMO3HOMY ITyTH (110 (hoToTrpadusim).
N3mepenune pagroakTHBHOTO (oHA
®usnyeckue SBICHUS B NPUPOJAE: €CTECTBEHHBIN
paavoaKTUBHBII ¢om, KOCMHUYECKHE JIy4H,
12.11 pPaIMOAKTUBHOE H3JIYyYEHHUE MPUPOHBIX MHHEPAJIOB,
JICICTBHE PAJNOAKTHBHBIX H3JIIy4EeHUH HA OpraHUu3M
YeJI0BeKa
1912 Texnuueckue YCTPOICTBA: CIIEKTPOCKOTI,

VHIUBUyJIbHBIN JO3UMETp, kKaMepa Buibcona

86



MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI 0OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu (GU3MKM B  HAydYHOW KapTUHE  MHpa;
chopMUPOBAaHHOCTh 0a30BBIX TMPEJICTABIECHUNA O 3aKOHOMEPHOU
CBSI3M U [T03HABAEMOCTH SIBJIEHUH MPUPOJIbI, O POJIM SKCIIEPUMEHTA B
¢usuke, o cucremMooOpasyromel ponau QU3MKK B Pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHUKH U TEXHOJOruil, 00 5BOJIOLUU
(Gu3NYEeCKUX 3HAHUN U UX POJIM B LEJIOCTHOW €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKIAJE POCCHUICKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

Mupa, pasBUTHC TCXHUKU U TEXHOJOTHI

3HaHUS O BUJAX Marepuu (BELIECTBO U IOJIE), O JIBMKEHHH Kak
croco0e CyIecTBOBaHUS MaTepuH, 00 AaTOMHO-MOJICKYJSPHOM
TEOPUU CTPOCHMS BEIIECTBA, O (DU3MYECKON CYIIHOCTH SIBJICHHUI
npuposbl  (MEXaHMYECKHUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3IuyaTh SBJICHUS 10 OINHUCAHUIO HUX
XapaKTEepPHBIX CBOMCTB U HA OCHOBE OMNBITOB, JEMOHCTPHUPYIOIIUX
MaHHOE (U3UYECKOE SIBICHUE; YMEHHE DPAcllO3HaBaTh IMPOSIBIICHUE
U3YYEHHBIX (U3UYECKUX SIBJICHUM B OKPYXAIOIIEM MHUPE, BBLICISSA

UX CYIECTBEHHBIE CBOMCTBA (MPU3HAKU)

Bnagenue ocHoBaMM MOHSTHUMHOIO alimapara U1 CMMBOJIMYCCKOI'O
SA3bIKa (I)I/ISI/IKI/I W UCIIOJIB30BAHUC UX JJIsA PCHICHUA y‘IC6HLIX 3a4a4,
YMCHHEC XapaKTEpHU30BaATb CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IG SABJICHHUA H

IMPOLECChI, UCIIOJIb3YA (bYHI[aMCHTaJIBHBIe H SMIITUPUYCCKHUEC 3aKOHbI

YMeHue ONMCHIBATh HU3YUYCHHBIC CBOMCTBA TE€I H (I)I/ISI/I‘IGCKI/IG

SIBJICHHUS, UCTIOJIB3YsL (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Brnagenue ocHOBaMHM METOJOB HAy4HOIO IIO3HAHMUS C Y4ETOM
coOumo/IeHHs MpaBuJl 0€30acCHOr0 Tpy/Aa: HalOroAeHne PU3NIECKUX

SIBIICHUI:
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YMEHHUE CaMOCTOSITETIbHO COOUPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 TaHHOTO Habopa 000PYAOBAHUS TI0 UHCTPYKIIUH, OTIHCHIBATEH XO]]
OTIBITA U 3AIHCHIBATH €0 PE3yIbTaThl, (POPMYIUPOBATH BHIBOIbI;
IPOBEJCHUE MPSIMBIX M KOCBEHHBIX H3MEpeHUN (PU3nUecKux
BEJIMYMH: YMEHUE IUIAHUPOBATH HM3MEPEHMs], CaMOCTOSITENIbHO
coOuparb HKCHEPUMEHTAJbHYI0 YCTAaHOBKY II0 HHCTPYKIHH,
BBIUUCIIATh 3HAYEHHE BEJIMYMHBI M aHAJIU3UPOBATH IOJYYEHHBIE
pe3yiabTaThl € Y4YETOM 3aJaHHOM IOTIPEIIHOCTH pe3yJlbTaTOB
U3MEPEHMUI;

IPOBEJCHUE HECJIOXKHBIX HKCHEPUMEHTAJIbHBIX HCCIIEIOBAHUIL;
CaMOCTOSITENIBHO COOMpaTh AKCHEPUMEHTAIbHYIO YCTaHOBKY H
OPOBOAMTH  HUCCIEJOBAaHUE IO  MHCTPYKLUHH, MPEACTaBIATh
MOJIy4€HHBIE 3aBUCUMOCTH (PU3UYECKHUX BEIMYMH B BHJIE TaOIUI] U
rpauKoB, YYWUTHIBATh MOTPEIIHOCTH, JeNaTh BBIBOJBI IO

pe3ylbTaTaM UCCIIeJOBaHUs

[lonumanue  xapakTepHBIX CBOWCTB  (U3MUYECKUX  Mojenei
(MaTepuasibHas TOUKa, a0OCOJIIOTHO TBEPIOE TEIO, MOJIEITH CTPOCHUS
ra3oB, >KMJIKOCTeH M TBEPABIX TeJ, IUIAaHETapHas MOJelb aTroMma,
HYKJIOHHAsi MOJIeNIb aTOMHOTO $ipa) U YMEHHUE MPUMEHATh UX JUIS

00BSICHEHUS (PU3UIECKUX MTPOIIECCOB

VYMmeHne oOBICHITE (bI/ISI/I‘IeCKI/Ie IIpoUcCChl U CBOIMCTBaA TCJI, B TOM
YHUCII€ MU B KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUECHTUPOBAHHOI'O
XapakTepa, B HaCTHOCTH, BBIABJIATH IPUYUMHHO-CICACTBCHHBIC CBs3U
H CTPOHUTH 00BsACHEHHE C OHOpOﬁ Ha H3YYCHHEIC CBOMCTBaA
(1)I/ISI/I‘ICCKI/IX HBHCHHﬁ, (1)I/I3I/ILICCKI/IC 3aKOHBI, 3aKOHOMEPHOCTH H

MOJIEIIA

YmMmenue pemiate pacuérHbie 3amauu (Ha 6aze 2 — 3 ypaBHEHHI),
UCIIONIB3YSl 3aKOHBI U (OPMYINBI, CBS3bIBAIOIINE (PUIUUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alKCHIBATh KpaTKOE YCIOBUE 3a/ayH,
BBISIBIISITH HEJIOCTAIOIIME JaHHBIE, BBIOUPATh 3aKOHBI U (POPMYIIHI,
HEoOX0oUMBIe 7S €€ PelIeHUs, UCIIOBF30BaTh CIIPABOYHBIE JAHHEIE,
MPOBOJIUTh PAcyY€Thl U OLICHUBATh PEATUCTUYHOCTH MOJY4YEHHOTO
3HaueHUs PU3NUECKON BEIMYMHBI; YMEHHE ONIPEACTATh Pa3MEPHOCTh

(I)I/I3I/I‘-IGCKOI71 BCJIIMYHHEI, HOHy‘ICHHOﬁ IIpU pCUICHUU 3a1avuUn
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YMeHHE XapakTepu3OBaTb IPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPOHCTB, B TOM YHCIIE OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX ITPOLIECCOB 10 UX ONKUCAHUIO, UCIIOJIb3Ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SIBICHUA W HEOOXOAWMBbIE (U3NIECKHE

3aKOHOMEPHOCTH

10

YMeHHe WCMoJb30BaTh 3HAHUA O (U3MUECKUX SIBIICHUSX B
NOBCEIHEBHOM JKM3HM Juid oOecriedeHus O€30MaCHOCTH IpHU
oOpamieHnr ¢ OBITOBBIMH ~ NPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHS 3JI0POBbsI M COONIOACHHS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKpYKalollel cpefe; MOHUMaHue
HEOOXOAUMOCTH MPUMEHEHUS TOCTIKCHUN (PU3UKH M TEXHOJIOTHI

AJIg palquOHAJIBHOTO IMTPUPOJ0IIOJIE30BaHUS

11

OneIT TMOWCKa, TPeoOpa3oBaHUs W TPEACTaBICHUs WHGOPMAITI
(GU3UYECKOTO COAEpKaHUS C HMCIOJIb30BaHWEM HWH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OIIEHUBATh JI0CTOBEPHOCTH
MOJydeHHON WH(POPMAIIMK HAa OCHOBE WMEIOIIMXCA 3HAHUU |
JOTIOJIHATEIbHBIX ~ MCTOYHHUKOB; YMEHHE HCIOJb30BATH  IPU
BBINIOJTHEHUH Y4€OHBIX 3aJaHUM HAay4YHO-TIOMYJISPHYIO JIUTEPATYPY
buznyecKoro coaep KaHusl, ClIpaBOYHbIE MaTEpUaibl, PECYPChl CETH
WutepHer; BnaneHue 0a30BBIMM HaBbIKaMU IpeoOpazoBaHUs
uH(bOpMAallMM U3 OJHOW 3HAKOBOM CHUCTEMBI B JPYI'YIO; YMEHHE
co3ZaBaThb COOCTBEHHbIE NMUCHbMEHHBbIE M YCTHBIE COOOIICHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIBKHMX HCTOYHHUKOB
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HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe JBWKeHue. MarepuanpHas Touka. Cucrema orcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE U HEpaBHOMepHOE JiBKeHHE. Cpeansist ckopocTb. Dopmyrna Jist
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE NpsIMOJIMHENHOE IBUYKEHUE. 3aBUCUMOCTh KOOPJIMHATHI T€Ja OT
BPEMEHH B ClIydae PaBHOMEPHOTO MPSMOJIMHENHOTO JIBUKECHHUS:
13 (1) =x,+vt
I'paduku 3aBUCMMOCTH OT BpEMEHHU Uil TMPOEKIHMH CKOPOCTH, MPOEKLIUU
MepeMENIEHUs, IyTH, KOOPAWHATBI IIPH PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUN
3aBUCUMOCTh KOOPAMHATHI T€Ja OT BPEMEHH B CIy4ae PABHOYCKOPEHHOIO
MPSMOJIMHENHOTO ABUKEHUS:
2
S(fi=vy s+ ay= %
@opMynbl g MPOEKUUU MEPEMENICHUs, MPOEKINH CKOPOCTH M IMPOEKLIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSAMOJUHEHHOM JBUKEHUU:
2
1.4 5.(H) =0y, -t+a, %
U.\'('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduky 3aBUCUMOCTH OT BpEMEHH JUIsl MPOEKLUUH YCKOPEHHs, MPOEKLUU
CKOPOCTH, IPOCKIUHU IIEPEMEILIECHUs, KOOPAUHATBl IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHETHOM JIBUKEHUU
CBob6oanoe nasnenue. GopMysibl, ONMKMCHIBAIOIINE CBOOOIHOE MaJIeHUE Teja Mo
1.5 BEPTUKAIM (IBWKEHUE TeJla BHU3 WIM BBEPX OTHOCUTEIIBHO IOBEPXHOCTH
3emin). ['paduku 3aBUCUMOCTH OT BpPEMEHM JUISI HPOEKIUH YCKOPEHHUS,
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MIpOCKOHUU CKOPOCTU W KOOPAWHATHI IIpPHU CBO6OI[HOM nmaacHuM TCi1a II0

BEPTUKAIIH

CKOpOoCTh paBHOMEpPHOTO JIBHKEHHMS Tejla IO OKpyxkHocTu. Hampasiienue
CKOpOCTH.

@opmyiia 11 BBIYUCIEHUS CKOPOCTH YEPE3 PaJUyC OKPYKHOCTH U MEPHO]

oOpareHus:
2mR
L=
T

LlenTpocTpemMuTenbHoe yckopeHue. HampamieHne HEHTPOCTPEMHUTEIHLHOTO

1.6 yckopenusi. @opmyrna i BBIYUCIECHUS YCKOPEHUS:
2
a. - L
"R
®dopmyra, CBI3BIBAIOIIAS TIEPUO] M YaCTOTY OOpaIeHHUS:
v = L
T
Macca. ITnotHoCTh BemecTBa. @opmyia 1l BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzudeckas BenuuuHa. ClI0KeHrue Chil
1.9 SIBnenune nnepuuu. [lepBerit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaB/IeHHOCTh BEKTOpPA YCKOPEHHUs TeJla M BEKTOPa CUJIbI, IEUCTBYIOIIEH
Ha TeJo
Bzaumopenicteue Ten. Tpernit 3akoH HeroToHa:
1.11 F 21 = _Fl—>2
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Tpenue 1okos ¥ TpeHue CKoJIbKeHUs1. Dopmyia Juis BBIYUCICHUS MOLYJIS CUJIbI

TPCHUSA CKOJILXKCHUSA:

1.12 F_=u-N
p- M
Hedopmanust tena. Yupyrue u Heynpyrue aepopmanuu. 3aKOH YIPYyrou
nedopmaruu (3akon ['yka):
1.13 F=k-Al
BCGMI/IpHOC TATOTEHUE. 3aKOH BCCMHUPHOI'O TATOTCHUA:
my -M,
F=Gg.—L1 2
R
Cuna TsbrecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
1.14
®opmyna A5 BBIYMCIEHUS CHIIBI TSHKECTH BOJU3M MOBEpXHOCTU 3emuu: F =
mg.
JBmwxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.
HeBecomocTts u eperpy3ku
Nmnynsc Tena — BekTopHas puznyecKkasi BeJIHMurHa.
1.15 p=mi
Nmnynsc cucremsl Ten. M3aMenenue ummynbea. IMIynsc cHitbl
3aKOH COXpaHEeHUsI UMITYJIbCa JJIsl 3aMKHYTOM CUCTEMBI Te:
1.16 p=myU sy =const
PeakTuBHOE ABMKEHUE
Mexannyeckas pabora. @opmyna sl BEIYUCICHUS PaOOThI CUIIBL:
A=Fsoos0
MexaHuyeckasi MOIIIHOCTb:
1.17
A
N==
I
118 Kunernueckas u moteHmanbHas sHeprus. DopMyra Ui BEIYUCICHUS

KUHETHYECKOU OHEPruun:
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HIUE
By

Teopema 0 kuHeTHUECKOU d3HEprun. PopmyIna JUis BEIYMCICHUS

IIOTEHIMAJIBbHOW SHEPIUM TeEJIA, IIOJHIATOIO

Hax 3eMIéii:

E,= mgh

Mexanundeckast SHEPTHsL:

E=E;+E ?
1.19 .
3aKOH COXpaHEHUs MexaHu4yeckoil sepruu. Gopmyna yid 3aKkoHa
COXPAaHEHHUs MEXaHUYECKOM HEepPTur B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparmenne MEXaHUIECKON SHEPTHH TP HATMYNHU CHIIBI TPEHUSL.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Poruar. Momenr cuitel: M - Fl.
VYcnoBue paBHOBECHS phlvara:
M +M,+..=0
1.20
[ToaswmxHbIN 1 HeMOABWKHBIN O0510ku. KITJI mpocThIX MEXaHU3MOB,
n= A‘E[ME:&HE.H
AﬂTIIHH
JlaBnenue TBEPAOTO Tena.
®dopmyrna JUIsl BBIYUCICHUS JaBJiIeHUs TBEPAOTO Tela:
_F
P=%
191 JlaBnenue raza. ATMmocdepHoe 1aBIeHUE.
l'unpocraTtuyeckoe AaBiieHUE BHYTPH KUIKOCTH.
dopmyna JUIsl BBIYUCICHUS AaBICHUS BHYTPU KHUJIKOCTH:
P=pg+Pu,
1.22 3axoH [lackans. I'mapaBaudeckuii npecc
193 3akoH Apxumena. Popmyna JUis ONpENeNeHUs] BbITAJIKUBAIOIIEH CHIIbI,

I[eﬁCTBYIOHleﬁ Ha TCJI1O0, HOpr)KéHHOC B XXUJIKOCTb MJIM I'a3:
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Fam =PEV

Ycnopue nmiaBanus Tena. [InaBanue CyAOB M BO3QYyXOIlJIABAHUC

1.24

MexaHndeckue KoyieOaHWs. AMIUTMTY[a, TEPUOJ W YacTOTa KOJeOaHWH.

®dopmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJL KOJIeOaHUI:

1.25

Maremartnueckuii M NPYKUHHBIA MasTHUKH. [IpeBpamienue sHepruum mnpu

KOJ1e0aTEIbHOM IBIDKECHUHN

1.26

3aryxaromue kojebanusi. BernyxaeHubie konebanus. Pezonanc

1.27

MexaHU4JeCcKHe BOJIHEI. HpO}lOJ'II)HI)IC M IOIICPECYHBLIC BOJIHBI. HHI/IHa BOJIHBI "

CKOPOCTh PaCHpOCTPAaHCHHUS BOJIHBI:

L=uv-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha TPAaHHUIIE

IByX cpell. IH(pa3Byk U ynbTpa3ByK

1.29

Ilpakmuueckue pabomol

N3mepenne cpeaHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH
MPY>KUHBL; KO3(pPUImeHTa TpeHUs1 CKOJIbXEHUS, padOThl CUIIBI TPEHUS, CHIIBI
YOPYTOCTH; CPEIHEH CKOPOCTH JABMKEHUS OpYyCKa MO HAKJIOHHOM TJIOCKOCTH,
YCKOPEeHHsSI Opycka TpH JBMXKEHUH 10 HAKJIOHHOW IIJIOCKOCTH, YacTOThI U
nepuoja KoJieOaHUH MaTEeMaTHYeCKOro MasSTHHKA; 4YacTOThl W IepHoja
KOJIeOaHW I MPY)KMHHOTO MasiTHUKA; MOMEHTA CUJIbI, JICHCTBYIOIIETO HA phIUar;
paboThl CWJIBI YIPYrOCTH MPU MOJABEME TI'Py3a C IMOMOIILIO HEIMOJABUKHOTO
0JI0Ka; pabOTHI CHUJIBI YIIPYTOCTH MPH MOABEME IPy3a C IOMOIIBIO TTOABHKHOTO
OmokKa.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00bEMa MOrPY:KEHHOMN
YacTH Tela U OT INIOTHOCTH JKUIKOCTH;, HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MaccChl Teja; CUJIbl TPEHUS CKOJIBKCHHUS OT CHJIbl HOPMAJIBHOTO JABJICHUS H
OT poJia MOBEPXHOCTHU; CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTETICHU
nedopMaiuu MpyKUHbBI; YCKOPEHUs: OpycKa OT yriia HaKJIOHA HANpPaBIISIONIEH;
nepuoja (4acToThl) KoJeOaHW HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; IEPHOJa
KoJIe0aHUl MPY)KMHHOTO MAasTHHUKA OT MAacChl Ipy3a U >KECTKOCTH MPYKUHBI,
UCCIIEJIOBaHNE HE3aBUCHUMOCTU TMEpHoJa KOJIeOaHH HUTSHOTO MasTHHUKA OT

MacCChI I'py3a. HpOBCpKa YCJIOBUA PABHOBCCHUS pblUuara
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Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBHKEHUS C PA3IMYHBIMU
CKOPOCTSIMU B )KUBOW M HEXKUBOU IPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IIPUPOLC

U TCXHUKC, IMPUIIMBbBI U OTJIUBLI, ABUKCHHUC IIJIAHCT ConneyHoi CUCTECMBI,

130 PEaKTUBHOE JIBIKCHHE KUBBIX OPTaHU3MOB, PhIUATH B TEIIC YEIIOBEKA, BIMSHIC
aTMOC(EepHOTO JIaBJICHUS HAa XKHUBOW OpraHU3M, IUIABAHHE PBIO, BOCTIIPUATHE
3BYKOB JKHBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYICCKHIE BOJTHBI, IlyHAMH, 9XO
Texunuueckue ycmpoucmea: CIUAIOMETP, TATYUKHA TIOJOKEHUS, PACCTOSHUS H
YCKOpEHUS, IMHAMOMETp, IOJIIUIHUKN, PAKETHI, pblYar, IOIBWXKHBIA U

131 HETO/IBIKHBIA OJIOKW, HAKJIOHHAS TUIOCKOCTh, TIPOCTHIC MEXaHHU3MBI B OBITY,

' COOOIIAOIINECsT COCY/BI, YCTPOMCTBO BOJOMPOBOA, THAPABIUICCKHNA TIpecc,
MaHOMETp, OapoMeTp, BBHICOTOMEp, TOPIIHEBOW HACOC, apeoOMETp, IXOJIOT,
WCI0JIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU S
OCHOBHBIC TIOJIOKCHHSI MOJICKYJIIPHO-KUHETHUSCKOH TEOPUU  CTPOCHUS

2.1 BemecTBa. Moienu TBEP0TO, )KUIAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTRA.
Kpucrammmaeckue n amopdHbIe Tena

25 JBuxenne dactul BemiectBa. CBsI3b  CKOPOCTH JBMXKEHHUS YacCTHI[ C

' TeMriepaTypoii. bpoynoBckoe nBmwxkenue, muddysus

2.3 CMmaunBaHue U KalMWUISIPHBIC SBJICHUS

2.4 TennoBoe pacIMpeHne U CKATHE

2.5 TennoBoe paBHOBecHE

26 Buytpennss sueprus. PaGota u Temomepenada Kak CHOCOObI M3MEHEHHS

' BHYTpPEHHEH 3HEepruu
2.7 Bunel Tensonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUECHUE
HarpeBanne wu oxmaxzaenue Ten. KoauuecTBO TEIOTHL. Y ienbHas
TETIOEMKOCTb:
2.8
O=an(t,—1)
3aKOH COXpaHEHHUs PHEPrHH B TEIUIOBBIX MpoIleccax. YpPaBHEHHE TEIIOBOTO
Oananca:

2.9

Q+0, +..=0

95



2.10

HUcnapenue u xonaeHcauus. M3MeHeHHEe BHYTPEHHEW SHEPrUU B IPOLIECCE
WcnapeHuss W KOHJAeHcauuu. KuneHwe KHUIKOCTH. YIelnbHas TEIoTa

napoo6pasoBanus: L = Q/m

211

BiraxxHOoCTB BO311yXa

2.12

[InaBnenne u kpucraumsauus. l3MeHeHHE BHYTPEHHEW OJHEPruM IIpU

IJIABJICHUU U KpUCTAJUIU3allH. yIle.HI)HaFI TCIJIOTA IIJIaBJICHUA !

2.13

BHyTpeHHs11 SHeprus cropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAHMS

tormsa: = Q/m

2.14

[Ipunnuns! padots! Termnosbix nurateneit. KI1/1 rerioBoro apurarens

2.15

Ipakxmuueckue pabomoi

N3mepenue yaenbHON TEMIOEMKOCTH METAITMYECKOTO IUIMHPA; KOJIMYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMImeparypbl (DUKCHpPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HarpeThlii IWIMHIP; KOJUYECTBAa TEIUIOTHI,
OTJIAHHOTO HAarpeThIM IIIMHIPOM, MOCIE OMYCKaHUsl €ro B BOJYy KOMHATHOM
TEMIEPATypbl; OTHOCHUTEIHHOM BIAXKHOCTU BO3AYXd; YAEIBHOM TEIUIOTHI
IIaBlieHus: Jbjaa. lccienoBaHue W3MEHEHHUS TEMIIEpaTyphl BOJBI  MPU
Pa3IUYHBIX YCIOBUSX; SBJICHUS TEIJIO00MEHA MPH CMEIIMBAHUU XOJOTHOWU U

ropsiyeil BoJibl; Mpolecca UCIapeHust

2.16

Dusuveckue s61eHus 6 npupode.‘ IOBEPXHOCTHOC HATSXKCHUE U KAITWIAPHBIC
SABJICHUA B IPUPOAC, KPUCTAJUIBI B IMIPUPOJAC, U3JITYUCHHUC COJ'IHI_Ia, 3aMCpP3aHnC

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEes, CHera

2.17

Texuuueckue  ycmpoiicmea: — KaNWULSIPhl, TPUMEPHl  UCIOJIb30BAHH
KPUCTAJLIOB, >KUIKOCTHBIN TEPMOMETD, TATYUK TEMIEPaTyphl, TEPMOC, CUCTEMA
OTOIUICHHUS JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOMHA, JBUTATETh

BHYTPEHHETO CTOPAaHHUs

OJIEKTPOMAI'HUTHBIE SABJIEHUA

3.1

3neKTpnsau1/m TCII. I[Ba BUJIAd SJICKTPUYCCKUX 3apsa/10B

3.2

B3aumonelictBue 3apskeHHBIX Tedl. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsaa
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Onexrpuueckoe noJsie. HanpsoxkéHHocTh anektpuyeckoro mnois. IlpuHuumn

3.4
CYIEPIO3UIUH IEKTPUUECKUX T0JIEN (HAa KAUECTBEHHOM YPOBHE)
35 Hocutenu nsnexkrpuueckux 3apsifoB. JlelicTBUE 3JIEKTPUYECKOTO TMOJISI HA
aneKTpudeckue 3apspl. [[pOBOJHUKN U IUANEKTPUKU
[TocTostHHBIN AMEKTpUYECKUi TOK. JlelcTBUs nekTpuueckoro Toka. Cuia Toka.
Hanpsixenue.
3.6 I =q/t,U=Alq
DNEKTPUUECKOE CONTPOTUBIIEHHUE. Y AETBHOE IEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma s yuactka sekrpuyeckoit nenu: | = U/R
[TocnenoBarensHOE cOeIMHEHNE TPOBOIHUKOB:
L =1, U=U+U,: R=R,+R,
1 1 1 2
3.9 [TapannenpsHOE COEAUHEHUE TPOBOAHUKOB PABHOTO CONPOTHBIICHHUSA:
U=U;I=1+1; Rzﬁ.
2 2 7
CMemaHHbIe COEIMHEHUS IPOBOJHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenna:
3.11 O=I"-R-t
312 OneiTr Opcrena. MarHuTtHOE 1OJI€ NPSMOTO IPOBOJAHMKA C TOKOM. JIMHMHK
MarHuTHOM MHAYKLUU
313 MaruutHoe 10JIe TOCTOSHHOIO MarHurta. B3auMoJeiCTBHE IMOCTOSHHBIX
MarHuTOB
3.14 JlelficTBME MarHUTHOTO MOJISL HA IIPOBOJIHUK C TOKOM
3.15 Oneiter @apanes. fIBieHue snekrpoMarHuTHON MHAYKIUH. [Tpasuiio Jlenna
3.16 Ipakmuyeckue pabomul
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N3mepeHue  3IEKTpUYECKOIO  CONPOTUBIICHHUS  PE3UCTOPA;  MOILIHOCTH
AJIEKTPUUYECKOTO TOKA; pabOTHI 3JEKTPUIECKOTO TOKA.

HccnenoBanvne 3aBUCHUMOCTH CHJIbI TOKA, BO3HUKAKOUIETO B IPOBOJHUKE
(pe3ucTopsl, TaMIOUKa), OT HAMPSHKEHUS Ha KOHIAX MPOBOIHUKA; 3aBUCUMOCTH
COITPOTHUBIICHHUS OT JUIMHBI IPOBOIHUKA, IIJIOIIAJH €0 MOTIEPEYHOTO CEYEHUS U
YIEIBHOTO COIIPOTHUBIICHHUSL.

[IpoBepka npaBuia ISl JIEKTPUUYECKOTO HAMPSHKEHUS MPU MOCIIEI0BATEIILHOM
COCIMHEHUU IPOBOJHUKOB; MpaBUia JUIsl CHJIbI AJIEKTPUUYECKOTO TOKa IpHU

napajuieIbHOM COEIUHEHUH MTPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s6NeHUs 8 Npupode. DIIEKTPUYECKHE SBJIEHHUS B aTMmocdepe,

3.17 AIEKTPUYECTBO JKUBBIX OPTAaHU3MOB, MAarHUTHOE TI0JIe 3eMJIH, Ipei( MOFOCOB,
POJIb MAarHUTHOTO TIOJIS JIJIS )KU3HH Ha 3eMIle, MOJIIPHOE CHUSTHUC
Texuuueckue ycmpoticmea: 3JEKTPOCKOI, aMIEPMETp, BOJBTMETP, peocTar,
CUCTYMK  DJICKTPHUUECKOW OSHEPruu, dJICKTPOOCBETHTEIBHBIC IPUOOPHI,

3.18 HarpeBaTeIbHbIE AMEKTPOTIPHUOOPHI (mpumepsr), AIEKTPUYECKUE
MPEIOXPAHUTENN, DJICKTPOMArHUT, JJICKTPOJBUraTellb TOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 DnekTpoMarHuTHbIe BoJHBL. [1Ikana 3mekTpoMarHuTHRIX BOJTH

3.20 JlyueBas monens cBeta. [IpsMonnHEtHOE pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cBera. [Imockoe 3epkano

3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMJICHUS CBETA

3.23 Jucnepcus cBera

3.24 JIunza. Xoa nydeit B nmuH3e. OKYCHOE paccTOAHME JUH3bI. ONTHYECKas CHIIa

' mun3el: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTudeckue npudopsI
IIpaxmuueckue pabomol
###Par###lI3mepernre oNnTHYECKONH CHIbl coOuparomield JTUH3bI; (HOKYCHOTO
pacctosHus coOuparoleil TUH3bI (10 CBOMCTBY paBEHCTBA pa3MepPOB MpEAMETa
1 U300pakeHus, KOT/1a IpeIMeT PacoIoKeH B JBOMHOM (OKyce), oKa3aTens

3.26 IIPEIOMIIEHHUS CTEKIIA.

###Par###lccnenoBanre cBoOCTBa N300pakeHUs, IOTYYEHHOTO C TMOMOIIBIO
coOuparomieid TUH3bI; U3MEHEHUsI (POKYCHOTO pAcCTOSHUS JIBYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH YIJIa MPEJOMJIEHUSI CBETOBOIO Jiyya OT yria MaJeHus Ha

I'paHULEC «BO3AYX — CTCKIIO»
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Qusuueckue serenus 6 npupode. 3armenuss ConHua u JlyHsl, uBera Tedn,

327 ONITUYECKHUE SIBJICHUS B atMocdepe (IBeT Heba, pedpakuus, paayra, MEPax)
3.98 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOTN, ¢oToanmapar, ONTUYECKHE
' CBETOBO/IBI
4 KBAHTOBEBIE SBJIEHUA
41 PamnoaktuBHOCTE. AJb(a-, OeTa-, ramMmma-nu3irydeHus. Peaknuu anbda-u Oeta-
' pacnaza
49 Onwitel Pesepdopna mo paccesauto anbda-yactunl. [lmanerapnas mojnenb
' aToma
4.3 CocraB atoMHOTO sigpa. M30TombI
4.4 [Iepnon nomypacnaza aTOMHBIX SAEp
4.5 SnepHble peakiyy. 3aKOHbI COXpaHEHUS 3apsAA0BOI0 U MacCOBOTO YHCEN
Qusuueckue s6NeHUs 8 Npupode. €CTECTBEHHbIM pPAaTUOAKTUBHBIA (OH,
4.6 KOCMHYECKHE JIydH, PaJMOAKTHBHOE W3IyYeHHWE MPHUPOJHBIX MHHEPAIIOB,
JIeViCTBUE PaJIMOAKTHBHBIX U3TYUYECHUI Ha OPTaHU3M YeIOBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HUHAUBUAYAIbHBIN JO3UMETP, Kamepa

Bunbcona, sinepHas sHepreTrka
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka: 7-i kacc: 6a30BbIM YPOBEHb: YyUeOHUK; 3-€ U3/IaHUE,
nepepadotanHoe [leppiikun .M., UBanoB A.M. AkumoHepHoe o011ecTBO
«M3parenscTBO «lIpocBemienne

» Gusuka: §8-i kinacc: 0a30BbI YPOBEHDb: YUEOHUK; 3-€ U3AaHUeE,
nepepaborannoe [lepsimkun .M., UBanoB A.U. AkuronepHoe 0011eCTBO
«M3parensctBO «IIpocBeienne»

» Gdusuka: 9-i knacc: 0a30BbI YPOBEHDb: YUEOHUK; 3-€ U3AaHHeE,
nepepadborannoe [lepeimkun .M., I'ytauk E.M., MBanos A.UW. u np.

AxrmonepHoe obmectBo «M3marenbctBo «lIpocBemnienne»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA
VYyebuo-meroanueckuii koMmiuiekt. PI'OC

PazHOypoBHEBBIE CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE padoThl M.B I'ogoBa -
M.:"Uurennekr -Llentp"

KonTtponbsubie u camocTosiTenbHbie padboThl o puzuke O.U.I'pomiea - M.

U371aTeNIbCTBO "ODK3ameH"

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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https://mrko.mos.ru/
http://www.all-fizika.com/
http://nsportal.ru/shkola/fizika
http://distant.msu.ru/course/view.php?id=89
http://www.drofa.ru/for-users/teacher/help/
class-fizika-narod.ru/

http://standart.edu/catalog.aspx?Catalog=227

http://MmunOOpHaYyKU.pd/
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