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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusnke Ha YypOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOKEHUH M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HampaBiIeHO Ha (QOpMUPOBaHHE
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOyYarolIMXcs M OPraHu3alui0 HU3yYeHUs
(Gu3MKU Ha JeSITeNbHOCTHOW OCHOBE. B mporpamme mno ¢usuke yyuThIBarOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzauuu TpeboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METAINPEAMETHBIM pe3yJbTaTaM 00yUYeHUs, a TaKXKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeeieHre yueOHoro Marepraia
1o rojaaMm o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIeI0BaTeNbHOCTh
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs IMPEIMETHOTO COACpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIMXCsl.

[Iporpamma 1o ¢u3mke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyveil MporpaMMbl IO y4eOHOMY TIPEIMETY.

®usrka SBISETCS  CHUCTEMOOOpAa3yIOIMM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MOCKOIbKY (DU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHMEH, acTPOHOMHEH H (PU3HIECKOMN
reorpadguei, BHOCUT BKJaJ B €CTECTBEHHO-HAyYHYI0 KAapTHHY MHpa,
npenocTaBiIsieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAaHMSI, TO €CTh CIIOC00a MOJyUYeHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHUS B CTPYKTYype OOIIETO
o0pa3oBaHUs COCTOUT B (DOPMHPOBAHUHM €CTECTBEHHO-HAYyUYHOW TPaMOTHOCTH U
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEYIOUIMMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHATH SIBIICHUS;

* OLICHMBATh Y IOHUMAaTh OCOOEHHOCTH HAyYHOI'O UCCIIEIOBAHMS;

e UHTEPIIPETUPOBATH TAHHBIE U UCIIOJIb30BATh HAYYHBIE JOKA3AaTEIbCTBA
JUTSI TIOJTyYEHUS BBIBOJIOB.



Henu wusyuenus Qu3MKK HA YpPOBHE OCHOBHOIO 001Iero oOpa3oBaHUs
ompenencHsl B Konmenmum mnpenonaBanus ydeOHoro mnpeamera «Dusuka» B
oOpa3zoBaTelbHBIX oOpraHu3auusax Poccuiickoii @expepauuu, pean3yroMUX
OCHOBHBIE  00111€00pa30BaTeNIbHbIE IMPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnerun Munucrepctsa npocseiienus Poccuiickoit denepanuu (mpoTtokon ot 3
nexadps 2019 r. Ne I1K-48H).

eaun nzyyenus pusuku:

e IPHOOpETEHNE HHTEpEeca M CTPEeMIICHHS OOy4alomMXCs K HaydYHOMY
U3yYCHUIO TPUPOABI, Pa3BUTHE WX HHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e Pa3BUTHE TIPEACTABICHUI O HAYYHOM METOJE TMO3HAaHUS U (POPMUPOBAHUE
MCCIIEJIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBJICHHSIM;

o hopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KAaK pe3ysbTaTa U3yueHHs OCHOB
CTPOCHHS MaTepHuu U (YHIaMEHTAIBHBIX 3aKOHOB (DPU3UKH,

e hopMHpOBaHHUE TPEACTABICHUI O pOMU (U3MKH IS Pa3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA,

epa3BUTHE  TPEICTABICHWA O  BO3MOXHBIX  cdepax  Oymymei
npo¢eCCUOHATBHON JEATEIEHOCTH, CBSI3aHHON ¢ (PU3UKOM, MOATOTOBKA K
JaJIbHENIIeMy O0yYEHHUIO B 3TOM HalpaBICHUHU.

JlocTI)KEeHHEe 3TUX LieJiell mporpaMMbl N0 (U3MKE HAa YPOBHE OCHOBHOTO

o01miero o6pa3oBaHusl 00€CIEUUBAETCS PEILICHUEM CIEAYIOUIUX 3a4a4:

e [IpHOOpETEHNE 3HAHMW O  JUCKPETHOM  CTPOEHUM  BEIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUUECKMX, MArHUTHBIX M KBAaHTOBBIX
ABIICHUSX;

e MPUOOPETCHUE YMEHUM OIMMCHIBATH W OOBSICHATH (PUBHUECKUE SIBICHUS C
UCTOJIb30BaHUEM IOIYYEHHbBIX 3HAHUM;

¢ OCBOGHHE METOAOB pEIICHUS MPOCTEHIINX pacu€THBIX 3adad C
UCTOJIb30BaHUEM buznueckux MojeneH, TBOPYECKHUX U
NPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUH HAOIIOAaTh MPUPOAHBIC SBICHHUS U BBIOJIHATH OIBITHI,
nabopaTtopHble pabOTBl W AIKCHEPUMEHTANbHBIE HCCIEIOBAHUSA C
UCTOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

e OCBOCHHE MPHUEMOB pabOThl ¢ WHPOpManuend (GU3MUECKOTO COJEPIKAHMS,
BKJIIOYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSAX (PU3UKHU, aHAIIU3 U
KPUTUUYECKOE OLIEHUBAaHUE HH(POPMAIIHH;

* 3HAKOMCTBO €O cpepaMu npodeccuoHAIbHON eI TeNbHOCTH, CBI3aHHBIMU C
¢u3nKON, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH  Ha
JTOCTHKEHUAX (PU3NYECKOM HAYKH.



Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILErO
oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZel0), B 8
Kiacce — 68 gacoB (2 gaca B Heneno), B 9 kinacce — 102 4gaca (3 gaca B HeIeINiO).

[Ipennaraemslii B mporpaMMe no (U3MKE MepedyeHb JabopaTOPHBIX paboT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yUUTeb JAeIaeT BbIOOP MPOBEICHUS
7ab0opaTOpHBIX PAabOT M ONBITOB C YYETOM HHAMBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUcKa 3KCIEPUMEHTANBHBIX 3aJJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O FOCYIApCTBEHHOT0 3K3aMeHa 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.

®uznyeckue BelMUMHBL. M3MmepeHue Qusnueckux BenuyuH. Duznyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TMIOTE3, 0ObSICHEHUE
Habmonaemoro sBieHus. Onucanue Gu3NUecKuX SIBJICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckue npuOOPHI U MpOLEAypa MPSAMBIX U3MEPEHUN aHAOTOBBIM 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 Ttemmeparypbl IIPpU IOMOIIM YKUJIKOCTHOI'O TEPMOMETpa H
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TEM OO0JbIle, YeM OOoJbIle BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYIbl, HUX pasMmepsl. ONbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHUE Ia30B, KUIKOCTENM W TBEPIBIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOnronenune OpOyHOBCKOTO JABUKEHUSI.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WIHU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUS.
SBnenne wHepUUU. 3aKOH HMHEpUMU. B3auMojeicTBUe Ten Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBIMXKEHUsSI Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna xak XapakTepuCTHKa B3auMojiecTBusl Ten. Cuna ynpyroctd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS U CUJIA
TsokecTd. Cujia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIpXKEHU U TPEHHUE TOKOsS. TpeHue B MPUPOI€ U TEXHHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TElL.
5. CpaBHEHHME MacC M0 B3aUMOJEHCTBHIO TEN.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa IIo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

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

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

Pa3nea 4. JlaBjieHne TBEPABIX TeJI, dKMAKOCTEH U ra3oB.



HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEMa, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMU, JKUAKOCTSIMU M razamu. 3akoH Ilackamng. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJIEHHUS >KUIAKOCTU OT riayOuHbl. ['mapocrarnueckuii
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3nyuiHOM oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue armocdepHOTo
JaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO 1aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH

T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

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

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBaHue 3aBUCHMOCTH Beca Telia B BOJIE OT 00bEMa MOrpyKEHHOHN B
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AKUJKOCTh YaCTHU TENa.

2. OmpeneneHue  BBITAJIKMBAIOMIEH  CWIbI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JEUCTBYIOIIEH HAa TENO B JKUAKOCTH, OT O0BEMA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

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

Paznen 5. PaGora u MOIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

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

paBHOBecusi pbryara. lIpumeHeHune mnpaBuiia paBHOBECHUs pblyara K OJIOKY.



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

Mexannueckass dHeprus. Kunermyeckas W INOTEHIHMAIBHAS  DHEPTHS.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

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

110 TOPU3OHTAJIBHON TOBEPXHOCTH.
2. Hccnenosanue yciaoBHM paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJd. OmNbIThl, MOATBEPKIAIONINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPBIX TEI HAa OCHOBE IMOJOKEHUM MOJICKYJISIPHO--KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BHyTpeHHssi sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH SHEPrumu:
TeIIonepeaya u COBEpILICHUE PaboTHI. Buasi TEIUIONEePEIauH:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnyectBO Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTANIMYECKUX BEIIECTB. YJENbHAsg TEIUIOTA ILJIABJICHUS.
[TapoobOpazoBanne u koHmeHncamus. Mcmapenwme. Kunenme. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTo
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHUS.

[Mpunuunsl padotel TernoBbix aABurateneit KIIJ temmoBoro nBurarens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmonenue siBjeHui cMaurBaHUs U KallWJUISIPHBIX SIBJICHUU.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHHU pabOThl BHEIIIHUMU CHUJIAMH.
CpaBHeHME TEIIOEMKOCTEN pa3IMUHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPATyPhl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MJIU caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJIEHUS BO3JyXa OT €Tro
00bEMa M HArpeBaHUS WIN OXJIAXKICHHS.

[TpoBepka ruNOTE3bI JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue sBiICHUS TEIIOOOMEHA IPU CMENIMBAHUHU XOJIOTHOW U
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSIHUSI MEXKY TEIIaMH).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULUHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. [IpoBOJHMKM W  JHUDJIEKTPUKU. 3aKOH  COXpPAaHECHUSA
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
HNcTtoyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckass 1enb. Cuia  TOkKa.  OJEKTPUYECKOE  HAIPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
ot yyactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEJUHEHUE
IPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DneKTpuuecKue 1enu U MOTpeOUTeNIn IIEKTpUIecKoi sHeprun B ObiTy. Kopotkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe ToJ€  JJIEKTpUYECKOro Toka. lIpuMeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMiCTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Papajes. SABneHue 3aeKkTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DIIeKTpOreHeparop. CriocoOmI MOJy4YEHUS AJIEKTPUYECKOM SHEPIUHU.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIeKTpOCTaTUUECKasT MHIAYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnKHn NOCTOSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue CUItbl TOKa aMIEPMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. BzaumopencTBue mNoCcTOSSHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.

L X N o Uk WD R

O
o U DM W N R O



17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlencTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMUSI.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne [E€UCTBUS DJIEKTPUUECKOrO TMOJiE HAa TMPOBOJHUKU U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECCKOH 1IETH TTOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIEIbHOM COEAUHEHHU
PE3UCTOPOB.

Omnpenenenne pabOTHI AAESKTPUIECKOTO TOKA, HIYIIETO Y€PE3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO0 TOKA, BBIAEISAEMOW Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aMMOAEHUCTBHS TOCTOSTHHBIX MATHUTOB.
N3yyeHne MarHWTHOrO TMOJs NOCTOSSHHBIX ~ MAarHUTOB NPU  HX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeNCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA C TOKOM M MarHura OT CHUJIbl TOKa W HaIpaBJIEHUSA TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTAHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOM WHIYKIUU:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlpPaBJICHUS HMHAYKIMOHHOTO

TOKa.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBr>keHue. HepaBHoMepHOe npsiMoJinHEHOE ABMKEeHUE. CpeqHsisi U MTHOBEHHAs
CKOpOCTb T€JIa TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE TmpsiMOJiMHEWHOe JBkeHne. CBoOOmHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas u yriaoBasi CKOpocTu. LleHTpocTpeMUTenbHOE YCKOPEHNE.

[Tepsbiii 3akoH Hbtorona. Bropoit 3akon HeroTtoHa. Tperuit 3akon HeroToHa.
[TpuHUHMI CyNEepIIO3UIUHU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. JBmxkenue mianer Bokpyr Connua. IlepBasi kocmudeckasi CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepranibHOM TOYkH. AOcComOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TeNa C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuibl. LIeHTp TskecTH.

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

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuWil TSKECTH, YIPYrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTUS TeMa, MOAHATOTO Ha
MMOBEPXHOCTHIO 3eMIH. [IloTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenrie MEXaHUYECKOTO JIBHXKEHUS! Te€Jla OTHOCUTENIBHO Pa3HBIX TE

oTCYETa.
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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 YCKOPEHHUS MPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmonenne MmexaHuyecKux sIBJICHUM, MPOUCXOIAIIUX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

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

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHeHue Beca Tena npu yCKOPEHHOM JIBUKECHUU.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTMBHOTO JBUYKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWYECKOM PHEPTUM TIPHU JIBUKEHUM TEJa MO 1eHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JBUKEHUS IIApUKa WIH TEJIEKKU.

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

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

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

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJIbHOW CKOPOCTU MYTH OTHOCSTCS KaK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE NPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHMSI.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

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



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJBM)KHOIO U MOABUKHOTO OJIOKOB.

11. 3ydeHue 3aKkoHa COXpaHEHHS DHEPTHUH.

Pasznen 9. Mexanu4yeckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPrUU MpPH KOJIeOATEITHHOM JIBUKEHUU.

3aryxatomue — koneOaHusd.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbL. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomoneHble U
NOMNEPEYHbIE BOJIHBI. JlIMHA BOJHBI M CKOPOCTh €€ pPaciupOoCTPaHEHMS.
MexaHn4uecKue BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJHBI.

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. HaOmioneHne BRIHYKICHHBIX KOJICOAHUN U pEe30HAHCA.
4. PacripoctpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabGmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TMepuojia KoyieOaHWl MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenne 4acTOTHI ¥ NIEpUoa KoeOaHUil MPYKUHHOTO MAasITHHUKA.
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 TEepHOJa KojeOaHuii Tpy3a, MOABEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TEepuoaa  KoyieOaHUU
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMArHUTHOE  MoJie.  DJIEKTpOMarHuTHble  BoOJHBL.  CBoiicTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE 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 cpeta. 3atMeHusa ConnHua u Jlynsl. Otpaxenue cera. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

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

Jluaza. Xox onayuerr B gauHze. OnrTuueckas cucrema ¢oToanmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

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

Jemoncmpayuu.

[IpssMonMHEWHOE pacpoCTpaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKaiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[TpunHun pevicTBus doToamnmapata, MUKpPOCKOIA U TEJIECKOTIA.
10. Monens ri1a3a.

11. Paznoxkenue 6emoro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.

L 0 N Gk~ W e

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHsS CBETOBOTO Jiyya OT yIJia
MaJICHUSI.

2. HM3ydeHue xapaKTepUCTUK M300pakeHUs TpeMeTa B IIIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. llonmyueHune N300paKeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BIL.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomien
JVH3BI.

6. OMBITHI TIO Pa3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noryonieHrue ceeta atomoM. KBaHThl. JInHeHYaThie CIIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydenus. CTpoeHne aTOMHOTO
sapa. Hykmonnas wmoxaens artomHoro snupa. Mzotombl. PapnoakTuBHBIC
npeBpanieHus. [lepros momypacmnaga aTOMHBIX SIAED.

SAnepHbie peakiuu. 3aKOHBI COXPAaHEHHUS 3apsiIOBOTO U MAacCOBOIO 4YHUCEI.
DOHeprusi CBsI3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrHekTpsl pa3InyHbIX I'a30B.

3. Cnektp Bojopoa.

4. HaOmonenue TpekoB B kamepe BuuibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYyUCHUH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccnenoBaHnue TPEKOB: W3MEPEHUE IHEPTHM YacTUUbBI [0 TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOYITH TIPEIHA3HAYEH JIJISi CUCTEMAaTH3aIIH
u  0000mIeHHS  TPEIMETHOTO  COJACpXKAaHUS W ONBITa  JIEATEIHHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MMOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3HKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX 00ECTIEUYMBAETCS JOCTUKEHHE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTAaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHsSA MOJYYCHHbIC 3HAHUsA, pelarb 3a4ayd, B TOM YHUCIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.
[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTes:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacro3HaBaTh M HAYYHO OOBICHSTH
dbu3nYecKue SIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HauOoOJie€ BaXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHUA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

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

y obOyuatomierocs 0yayT copMUpPOBaHbBI CIEIYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEpECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nUYecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUZUKOB;

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

— FOTOBHOCTh K aKTUBHOMY y4YacTHUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U OTHYECKUX MpoOJeM, CBA3aHHBIX C TMPAKTHUYECKUM TPUMCHEHHEM
JTOCTH)KCHUHN (DU3UKWU;

— OCO3HAHUE BAXKHOCTU MOPAJIbHO--dTUYECKUX TMPUHIIUIIOB B JICSITEIHHOCTU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTH, BaXKHEUIIIEH COCTAaBJISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTU, MHTEpECa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

— OCO3HaHHE IIEHHOCTH 0e30macHoro o0pas3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— chopmMupoBaHHOCTH, HaBbIKa pedIeKcHy, MPU3HAHKE CBOETO TIpaBa Ha
OmMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



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

e — UHTEpEC K MPAKTUYECKOMY U3yUEHHIO PO ecchil, CBA3aHHBIX ¢ PUBUKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMS Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIs PEIICHHUsS 3a1ad B
o0slacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX TTOCIEACTBUHI JJIs1 OKPYKAIOLIEH CPEIbI;

e — OCO3HAHHWE TI00AIBHOrO XapakTepa JKOJIOTHYECKUX MPOoOJIeM M MyTed HX
pelieHus;

e 8) amanTanum K M3MEHSIOUMIUMCH YCJOBUSAAM COLMAJIBLHOM W NPHPOIHOM
cpebl:

e — TMOTPEOHOCTH BO B3aMMOJCUCTBUU MPHU BHINIOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JeSITeIbHOCTD;

e — OTPeOHOCTH B (HOPMUPOBAHNUU HOBBIX 3HAHUM, B TOM YHCJIE (OPMYITUPOBATH
U7, TIOHSATHS, TUTIOTE3bI O QU3UIECKUX 0OBEKTAX U SBIICHUSIX;

e — OCO3HaHME Ne(DUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1acTH
[1)76370 478

e — IUTAHUPOBAHUE CBOErO0 pa3BUTUS B NPHOOPETEHHWU HOBBIX (UZUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3AUMOCBSI3U IMPUPOIBI, OOIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCWUCTBUM C Y4YE€TOM BIMSHUS HAa OKPYKAIOIIYIO CpeEny,
BO3MOJKHBIX TJIOOQTIBHBIX MTOCEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst OyayT chopmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIONINE MMO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIE TEHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:



eBBISIBJISITh M XapaKTepHU30BaTh CYIICCTBEHHBIE MPU3HAKH OOBEKTOB
(siBIEHUM);

e YyCTAHABJIMBATh CYIIECTBEHHbIM MPU3HAK KiIacCU(PUKAIIMKU, OCHOBAHMS s
000011IeHHs U CPAaBHEHUS,

e BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUMS] B pacCMaTpuBaeMbIX (akTax,
JAHHBIX U HAOJIOICHUSX, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;

* BBISIBJISITh TTPUUMHHO--CJICICTBEHHBIE CBA3U TPU HM3YYEHUU (HUBUUECKUX
SIBJICHUW U TMPOIIECCOB, JeNaTh BBIBOJbI C UCIOJIH30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3AKIIOUCHHM, BBIJIBUTAaTh THUIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEIUYNH;

e CAMOCTOSTEJIBHO BBIOMpATh CIIOCOO pelieHus yueOHo# (u3nueckoi 3amauu
(cpaBHEHHME HECKOJBKMX BapUaHTOB pelleHus, BbIOOp Haubosee
MOJAXOASIIETO ¢ Y4ETOM CaMOCTOSITEILHO BBIJICICHHBIX KPUTEPUER).

Ba3oBble uccienoBarejbckue 1eiCTBUS

e ICTIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIILCKUN HHCTPYMEHT TTO3HAHHS;

¢ IPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUTAHY OIIBIT, HECIOKHBIM
bU3UYECKUl IKCIIEPUMEHT, HEOOJIbIIIOe HCCle0BaHue (PU3NUECKOTO
SIBJICHUS;

e OIIECHMBATh HA MPUMEHUMOCTH U  JIOCTOBEPHOCTh  HH(OPMAIIUIO,
NOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIM SKCIIEPUMEHTA;

e CAMOCTOSITENIbHO (POopMynHupoBaTh OOOOIIEHHS W BBIBOJABI 1O PE3yJIbTaTaM
IPOBEIEHHOTO HAOJIOICHHUS], OTIBITA, UCCIEIOBAHMUS;

¢ IPOTHO3UPOBATh  BO3MOXKHOE  JajbHEHIee  pa3BUTHE  (U3UUECKUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

e IPUMEHSATh PAa3JIMYHbIE METOJbl, HHCTPYMEHTBI M 3alpOChl MPU TMOHUCKE U
orOope WH(pOPMAIUU WA JTaHHBIX C y4E€TOM MPEIIOKEHHOUW Y4eOHOMU
bu3ndeckoi 3a1a4m;

e AHATTU3UPOBATh, CHUCTEMATU3UPOBATh U HMHTEPIPETHPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

e CAMOCTOSITEIbHO ~ BHIOMpATh  ONTUMAIbHYIO  (OpPMY  TPEACTABICHHUS
uHbOpPMAIIMK W WUTIOCTPUPOBATH pEIIacMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi i X KOMOMHAITUSMU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

eB XOJ€ OOCYXJeHHs ydyeOHOro marepuana, pe3yJbTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 337aBATh BOMPOCHI IO CYIIECTBY 00CYKIAaeMOU TEMBI U
BBICKA3bIBaTh WJEH, HAIICJICHHbIC HA PEIICHHE 3aJlauyd U MOJJep KaHue
0J1aroKeaaTeaIbHOCTH OOIICHHS,



* COIIOCTABIIATh CBOM CYXKJICHHS C CYKICHHUSIMU JIPYTUX YYACTHUKOB JUANOra,
0OHapy’KUBATh Pa3JIMYUE U CXOACTBO MMO3UIIMIA;

e BBIPAXKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

¢ IyOJIMYHO MPEJCTABIATh PE3YNbTATHl BBIIOJHEHHOIO (PU3UYECKOTO OMbITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

e IOHUMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW U MHJIMBUyaTbHOU
paboThl MpHU PelIeHH KOHKPETHON (PU3UUEeCKOil MpoOIeMbl;

e IPUHUMATH LIEJIM COBMECTHOM JI€ATEIbHOCTH, OPTaHU30BbIBAThH JIEUCTBUS 1O
e€ JOCTIKEHHUIO: paclpelessTh poJid, O0O0CYXKIaTh MpOLEcChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;

¢ BHITIOJIHATH CBOKO YacTh pabOThI, JOCTUTas Ka4eCTBEHHOI'O pe3yibTaTa Io
CBOEMY HAIpaBJICHUIO M KOOPAMHUPYS CBOM JECUCTBUS C JpPYTUMHU
YJIeHaMH KOMaH/]Ibl;

¢ OIICHMBATh KayeCTBO CBOEro0 BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

¢ BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMMX IS
perieHus: GU3NUEeCKUX 3HAHUIM;

¢ ODUEHTUPOBATHCA B  PA3NIMUHBIX  MOAXOJAaX  TMPUHATUS  PEIICHHM
(MHIUMBUIyallbHOE, TPUHATHE DEIICHHUs B TPyMNe, MPUHSATHE pelIeHUuN
TPYION);

e CAMOCTOSITENIbHO COCTaBIIATh AJTOPUTM pelieHus: (GU3MUEeCKO 3aJauu WU
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHIH;

e JICTIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJIEKT:

e 1aBaTh AJICKBATHYIO OIEHKY CUTYyaIlH U TIpeaarath 1jiaH e€ N3MEHCHHUS,

¢ OOBSICHATh  NMPUYUHBI  JOCTIDKEHUS  (HEHOCTHXKEHUS)  pe3yIbTaToOB
JeSITETHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

¢ BHOCUTHh KOPPEKTHBBI B JCSATEIHHOCTH (B TOM YHCIIE B XOJ BBHITIOJHCHUS
¢u3nUecKoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

e OIICHUBATH COOTBETCTBUE PE3YJbTATA IIEJH U YCIOBUSIM;

e CTAaBUTH Ce0S1 HA MECTO JIPYrOro YEJIOBEKa B XOJIE CIOpa WM JUCKYCCHH Ha
HAy4HYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYTOTO;



e IPU3HABATh CBOE MPaBO HA OIIMOKY IPH pElIeHUH (PU3NYECKHUX 3a]a4 WU B
YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IPABO APYTOro.

NPEAMETHBIE PE3YJIBTATBI

K xoHy o6yuenust B 7 kjacce npeIMETHbIE Pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh COPMUPOBAHHOCTH Y 00 YUAIOIIUXCSI YMEHUM:

e ICTIOJIb30BaTh MOHATHUA: (PU3NUECKUE U XUMUYECKHUE SIBJICHUS, HAOII0IeHUE,
AKCIEPUMEHT, MOJIEJb, TUNOTE3a, CAUHUIBI (PU3UUECKUX BEJIMYUH, aTOM,
MOJICKYJIa, arperaTHbie COCTOSIHUSI BemecTBa (TBEpPIOE, IKHUJIKOE,
razoo0pa3Hoe), MexaHU4eCKoe JIBIKEHHUE (paBHOMEPHOE, HEPAaBHOMEPHOE,
NpSIMOJIMHEHHOE), TPaeKTOpHUs, PaBHOJEHUCTBYIOIIas cuia, aedopmarus
(ympyrasi, TiIacTH4ecKas ), HeBECOMOCTh, COOOIIAIOIIUECS COCY/IbI;

epaznnuath sBICHUS (MUddy3us, TENI0BOE NBUKEHHUE UYACTHI[ BEIICCTBA,
paBHOMEpPHOE  JBWXEHHE, HEPAaBHOMEPHOE JBW)XEHHUE, HHEpLHUS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHUs, TMepefaya JaBji€HUS TBEPJABIMU TEJaMH, >KUJIKOCTAMHU W
razamu, arMocepHoe JaBJeHHE, IUUIaBaHUE TEJ, IPEBPAIICHUS
MEXaHUYECKOW PHEPruM) MO OMHCAHHMIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, IEMOHCTPUPYIOIINX JaHHOE (GU3UUECKOE SBIICHUE;

epacmo3HaBaTh  MPOSIBIIEHWE  M3YYEHHBIX  (U3MYECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI JBUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B JKUBOM U HEXUBOU
IIPUPOJAE, JECUCTBHE CWIBI TPEHUsS B IMPUPOAE U TEXHUKE, BIIMSHUE
aTMOC(EPHOTO N1aBIICHUS Ha KMBOW OpPraHuW3M, IJIaBaHUE pbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBICHUN;

e ONTUCHIBATh M3YUYEHHBIE CBOMCTBA Tel U (DU3UYECKUE SIBICHHS, UCIOJIb3YS
dusnueckre BeTMYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BpEMS,
IIyTh, CKOPOCTb, CPEAHSASI CKOPOCTh, CHJIAa YIPYTOCTH, CHJIA TSKECTH, BEC
Tela, cuila TpPeHWs, MAaBieHue (TBEpIOro Tena, KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYecKass padoTa, MOIIHOCTh, TUIEUO CHIIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOIO0 JEHCTBUS MEXaHU3MOB,
KMHETUYEeCKasi W MOTEHUUAJIbHAS JHEpPrus), MpU OMNHCAHUU MPaBUIBHO
TPaKkTOBaTh  (PU3MYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIMYHMH, HUX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYHH, HAXOIUTH (HOPMYIIBI,
CBS3bIBAIOIINE JAHHYIO (DU3UUYECKYIO BEJIMYMHY C JPYTMMU BEIUYUHAMH,
CTPOUTH rpaUKy U3yUYEHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEJIUYUH;

e XapaKTepU30BaTh CBOMCTBA Tes, (U3UYECKUE SBICHUS U MPOIECCHI,
WCIIOJb3Ys MpaBuiia CJIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMOil), 3akoH ['yka,



3akoH [lackansi, 3akoH ApxuMena, MpaBUIO paBHOBecUs pbryara (OJoka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKOU
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alUCHIBATh €r0 MATEMAaTUUECKOE BhIPAKECHUE;

e O0BSCHATH (PU3MUECKUE SIBJICHUS, MIPOIIECCHI U CBOMCTBA TEJ, B TOM UUCIIE U
B KOHTEKCTE€ CHUTyallU MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJIATh NIPUYUHHO--CJICICTBEHHBIE CBSI3M, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKUX IIAaroB C OMOpoM Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pelaTh pacu€THbIe 3a7a4u B 1—2 JeMCTBUSI, UCTIONB3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAKOIINE (DU3WUYECKUE BEJIWYMUHBI: HAa OCHOBE aHajau3a YCIOBUS
3a/1aud  3aMHUChIBaTh KPAaTKOE YCJIOBUE, TOJCTABIATh (puznueckue
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBIE, HEOOXOUMBIC JIJIsi PElIeHUs 3aj]lay, OIEHUBATh PEATUCTUIHOCTH
MOJIY4EeHHON (DU3NUECKON BEITMUYNHBI,

e paCro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh TPH TOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeamnoyioxkeHue  (TUMOTe3y),  pas3auyaTh U HUHTEPIPETHPOBATH
MOJIYYEHHBI pe3yibTaT, HAXOJUTh OIIMOKM B XOJI€ OIbITa, JIeNaTh
BBIBOJIBI TI0 €T0 pe3yJIbTaTaMm;

¢ IPOBOJIUTH OMBITHI 110 HAOTIOJECHUIO (PU3UUECKUX SIBICHUN Wi HU3HUIECKUX
CBOMCTB Tes: GOopMyIHpOBaTH MPOBEpPAEMbIEC MPEANOTIOKEHUs, COONPATh
YCTAaHOBKY U3 MPEJIOKEHHOTO 000pYyI0BaHHUSA, 3aMUCHIBATh XOJ OIbITa U
dbopMynHpoBaTh BHIBOBI

e BBITIOJIHATH MPSMbIE U3MEPEHHUS PACCTOSIHUS, BPDEMEHHU, MACChI Tela, 00bEMa,
CWIBl M TEMIIepaTyphl C HCIOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX
npuOOpOB, 3alUCHIBATh TOKa3aHUS MPUOOPOB C Y4ETOM 3aJaHHOMN
a0COIOTHOM MOTPEITHOCTH U3MEPEHUM;

e IPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJIHON (PU3MUECKOW BETUYHHBI OT
IPYrol C UCIHOJIb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PAaBHOMEpPHO JBWXKYILETOCs Tela OT BPEMEHHU JBUKEHHS TeJa, CHUIIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOMIAN COMNPUKOCHOBEHUS TE€Jl, CHIIbI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CHUIIBI OT 00bEMaA
NOTpyKEHHON YacTH Tesa U OT IUIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS phluara W OJOKOB), y4acCTBOBATh B
[JITAHUPOBAHUM y4eOHOrO0 UCCIEJOBaHMS, COOUpaTh YCTAHOBKY U
BBINIOJIHSITh M3MEPEHUSs, CleAysd MPEeIOKEHHOMY IUJIaHy, (UKCHUPOBATh



pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DHU3UYECKUX BEIUYHH B BUJC
MIPEIOKCHHBIX TaOMUI] U TpadHKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICIOBAHMSI;

¢ IPOBOJIUTH KOCBEHHBIE W3MEPECHHS (PU3NYECKUX BEIMYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOTO TEJa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CHJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTH TeI0, KOAD(HIMEHT TMOJIE3HOTO JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIUU: TPHU
BBITIOJTHEHUH W3MEPEHUN COOHMpaTh HKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOMW BEJTUYMHBL

e COOJIFO/IaTh TIPaBWJIA TEXHUKU OE30MACHOCTH IMPHU padboTe C JabopaTOPHBIM
000opy10BaHUEM;

e YKa3bIBaTh MPHUHITUILI JICHCTBUS TMPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJBMYKHBIA U HETTOABUKHBIN 0JI0K, HAKJIOHHAS TUIOCKOCTH;

e XapaKTEPHU30BaTh  TMPUHIMIIBI  JCHCTBUS  HW3YYCHHBIX TNPUOOPOB |
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX OMHCAaHUSA (B TOM YHCIIE:
MOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJAA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
O CBOMCTBaX (U3MYECCKUX SBICHUN W HEOOXOIAMMbIC (pH3MUECKHe 3aKOHBI
Y 3aKOHOMEPHOCTH;

o IPUBOIUTH TIPUMEPHI (HAXOAUTh HHPOPMAIIHIO O TIPUMEpax) MPAKTHIECKOTO
UCTIONB30BaHUS (PU3UYECKUX 3HAHWW B TIOBCETHEBHOW JKWU3HU IS
obecrieueHus: OE€30MaCHOCTH TpH  OOpallleHHMH ¢ TpudopaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS W COOJFOJCHUS
HOPM 3KOJIOTHYECKOT0 ITOBEJACHUS B OKPYIKaIoIIeH cpeje;

¢ OCYIIECTBIISATh OTOOpP HCTOYHUKOB WHpopMaruu B UMHTepHEeTE B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aITPOCOM, Ha OCHOBE WMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UH(POPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEYMBOM WM MOMKET OBIThH
HEJI0OCTOBEPHOM;

* CTIOJIH30BaTh MPU BBIMOJTHEHUH YYE€OHBIX 3aJaHUN HAy4IHO--TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHWs, CIOPABOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHust HHGOPMAINHU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

¢ CO3/1aBaTh COOCTBEHHBIC KpPATKHE MHCHbMEHHBIE U YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quciie MyOJMYHO JeJaTh KPaTKHE COOOIIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPAMOTHO HKCIOIL30BATh



W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3EHTALUEH;

e[IpYM BBINOJIHEHUH Y4YE€OHBIX MPOEKTOB M HCCIEJIOBAHUNA pPACIPEAENITh
00s3aHHOCTH B TpYMNIE B COOTBETCTBHUM C IOCTABJIECHHBIMHU 3aJadyaMH,
CIEAUTh 3a BBINOJHEHWEM IUIaHA JACHUCTBUM, AaJEKBATHO OLECHHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHHMKAaTHBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIHX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE pE3yIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

* CTIOJIb30BaTh MOHSATHUS: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIIIMYECKUE U
amop(Hble TeJa, HACBHIIEHHBI M HEHACHIIEHHBIA TMap, BIAXKHOCTb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPrus, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JNEKTPUUYECKUI 3apsl, SJIEKTPUUYECKOE IOJIE, TPOBOJIHUKU
U JUDJIEKTPUKH, IOCTOSHHBINA dJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

e paznuyaTh SBJICHUS (TEIJIOBOE pACIIMPEHUE W CXaThe, TerUionepenaya,
TEIJIOBOE PAaBHOBECHE, CMAUYMBAaHUE, KANWUISPHbBIC SBJICHHS, HUCIIAPEHUE,
KOHJCHCAIUs, IUJIaBJICHUE, KpUcTauu3anus (OTBEp/AECBaHUE), KUIICHUE,
TeIuIonepeaayda (TEIIONpPOBOAHOCTS, KOHBEKIIUS, U3IIyYEHHUE),
ANEKTpU3aLUs TeJl, B3aUMOJEHCTBUE 3apsA0B, NEHCTBUS IEKTPHUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBHE MAarHuTOB, JEHCTBHE
MarHUTHOTO MOJISl Ha MPOBOJAHMK C TOKOM, 3JIEKTPOMAarHUTHas MHIYKLIKSA)
[0 ONHCAaHUIO HUX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBICHUE;

epacrno3HaBaTh MPOSABIEHUE  U3YYEHHbIX  (U3MUECKUX  SBICHUH B
OKpY’)XalollleM MHupe, B TOM 4Hcle (U3HUECKUE SBJICHHUS B MPUPOJE:
IIOBEPXHOCTHOE HATSDKEHME M KANWULIAPHBIE SBICHUS B IPHUPOJAE,
KpUCTaJIBl B Tpupoxae, uznydenue ConHma, 3aMmep3aHUEe BOJOEMOB,
Mopckue 0pu3bl, 00pa3oBaHHUE POCHI, TyMaHa, HHEsI, CHETa, SJICKTPUYECKHUE
ABJIEHUSI B aTMoc(epe, dJIEeKTPUUECTBO >KUBBIX OPraHU3MOB, MarHWTHOE
noje 3emMiM, Apeld MoytocoB, posib MarHUTHOTO MOJS JJS JKU3HH Ha
3emiie, NOJSPHOE CUSTHUE, IIPU 3TOM IIEPEBOAUTH NTPAKTUYECKYIO 3a]a4y B
yueOHYI0, BBIICNATH CYIIECTBEHHBIC CBOWMCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUIM;

* OMMCHIBATh M3YYECHHbIE CBOMCTBA Tel U (U3MUYECKUE SIBICHUS, UCTOIb3YS
¢usnyeckue BeIUYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTUs, KOJIMYECTBO
TEIJIOTHI, YJElIbHasg TEIUIOEMKOCTh BEIIECTBA, YyHAEJIbHAs TEILIOTa
IUIaBJICHMS], yJeJabHAas TEIJIOTa NapooOpa3oBaHMs, YJeidbHAas TEIIOTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM



MAallTuHbI, OTHOCHUTEJbHAsI BJIAKHOCTH BO3AyXa, JJICKTPUUECKHHA 3apsj,
CHJIa TOKa, JJCKTPUUYCCKOE HAIPSIKEHUE, COMPOTHUBICHUE IPOBOTHUKA,
yIEeThbHOE  COMPOTHBJICHHE  BEMIeCTBA, pabora ©W  MOIIHOCTH
ANIEKTPUYECKOTO0  TOKAa), TPH ONHCAHWHM TPABWIBHO TPAKTOBATH
(U3HYECKHUI CMBICIT MCTIOIB3YEMBIX BEIMYHMH, O003HAUCHUS M CAMHHIIBI
(GU3HYECKNX BEIMYWH, HAXOIUTh (OPMYIIBI, CBS3BIBAIONINE JAHHYIO
(GU3HYECKYI0 BEIUYMHY C JPYTMMU BEJIUYMHAMH, CTPOUTH TpaduKu
M3YYCHHBIX 3aBHCUMOCTEH (DU3UUECKUX BEITMYNH;

e XapaKTEpHU30BaTh CBOWCTBA TeJl, (U3MUYECKHE SBJICHUS U TPOIECCHI,
UCIIOJIb3Ys] OCHOBHBIC TIOJIOKCHHSI MOJICKYJIIPHO--KHHETUYCCKON TEOPHH
CTPOEHUS BEIECTBA, MPUHIUIT CYNEPIIO3UIIUN ToJiel (Ha KauyeCTBEHHOM
yYpOBHE), 3aKOH COXpaHCHHUs 3apsia, 3akoH Oma JijIs ydacTKa IeNH, 3aKOH
Jbxoyns—JleHmia, 3aKOH COXpaHEGHHsI JHEPIHMHM, TIPH OTOM JaBaTh
CIIOBECHYIO0 (OPMYJIUPOBKY 3aKOHA M 3aIlMCHIBATh €r0 MAaTEMaTHUYECKOE
BBIPQKCHUE;

¢ O0BSICHATh (U3MYECKUE TPOIECCHl M CBOWCTBA TEJI, B TOM 4YHCIIC U B
KOHTCKCTE CHUTYyaIluil NPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BhISBIATH
IPUYNHHO-CJICJICTBEHHBIC CBS3HU, CTPOUTh O0BsICHEHUE U3 1—2 JTOTHYECKUX
IaroB ¢ Omnopod Ha 1-2 W3Yy4YEHHBIX CBOMCTBA (PUMUYECKUX SIBJICHHA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e peIIaTh pacyETHBIC 3a7a4u B 2—3 JAEHCTBUS, UCIIONB3Ys 3aKOHBI U (DOPMYIIBI,
CBs3bIBatONIMEe (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHallh3a YCIOBUS
3a/layy 3alUChIBaTh KPATKOE YCIIOBUE, BBISIBISATH HEAOCTATOK JAHHBIX IS
pelieHus 3aadu, BRIOMpATh 3aKOHBI U (DOPMYIIBI, HEOOXOIUMBIE IS €€
pelIeHus, MPOBOAUTH pPacy€Thl W CPABHUBATH IMOJYYECHHOE 3HAUYCHHE
(bu3nuecKoi BETUYMHBI C U3BECTHBIMU JIAHHBIMU;

e pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MPH TMOMOIIH
¢u3HUeCKX METOJOB, HCIONB3Ys OMHCAHWE WCCICIOBAHUS, BBIICIATH
poBEpsieMOEe  TPEIONIOKEHNE, OIEHWBATh MPAaBUIBHOCTh TOPSAKA
IIPOBEICHUS UCCIICAOBAHMS, I€TIATh BBIBOIBI;

e IPOBOJIUTH OMBITHI 10 HAOTIOJECHUIO (PU3UUECKUX SIBICHUN WM HU3HIECKUX
CBOMCTB TeN (KamwUIsIpHBIC SBICHUS, 3aBUCUMOCTh JaBJICHUS BO3/yXa OT
ero o0bpEmMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS M HATPEeBAHUS
NpU W3IYYCHHH OT IBETAa W3IyYaromie (MOTJIOomaromiel) MOBepXHOCTH,
CKOPOCTh MCHApeHHsI BOJLI OT TEMIIEPATyphl KUAKOCTH W TUIOMIAAn &
MOBEPXHOCTH, JJICKTPHU3AIUs Tl W B3aWUMOJCHCTBUE JJICKTPHUYCCKUX
3apsAI0OB, B3aUMOJICMCTBHE TIOCTOSHHBIX MAarHWTOB, BU3yaJIH3aIus
MarHUTHBIX TIOJIEH TTOCTOSTHHBIX MAarHUTOB, JIEHCTBUS MarHUTHOTO TIOJIS HA
MPOBOJHUK C  TOKOM, CBOMCTBa  JJIEKTPOMAarHuTa,  CBOMCTBa



ANEKTPOJABUTATENS TMOCTOSHHOTO TOKa): (OpPMYIHUPOBATH MPOBEPSIEMBbIC
MIPEINOJIOAKEHUS, COOUPATh YCTAHOBKY M3 MPE/JI0KEHHOTO 000PY10BaHUS,
OMUCHIBAThH XOJI OMbITa U (POPMYJIHPOBATH BHIBOII,

e BBITIOJIHATH MPSMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHON BIIAXKHOCTHU
BO3JyXa, CHWJIBI TOKA, HANPSIKEHUS C HCIOJIb30BAHUEM aHAJIIOTOBBIX
npubOpOB M JATYMKOB (DU3UUYECKUX BEJIUYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ yuéTOM 3aJaHHON a0COIIOTHOM MOTPENTHOCTH;

e IPOBOJAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIPYroil ¢  UCIHOJB30BAaHHUEM  NPSIMBIX  HU3MEpPEHUU  (3aBUCUMOCTH
COINPOTHUBIICHUS IPOBOJHUKA OT €ro UIMHBI, IUIOMAAXM TMONEPEYHOIrO
CEUCHU U YAECIBbHOTO COIPOTUBIICHUS BEIIECTBA TPOBOJIHUKA, CUJIbI TOKA,
UIYyLIETO 4Yepe3 IMPOBOAHUK, OT HANPSIKEHUS Ha  MPOBOJHHUKE,
MCCIIEJOBAHME TOCJIEIOBATEIIBHOIO M  IMAapajuIEJIbHOTO  COCAUHEHUU
IIPOBOJIHMKOB): TIJIAHUPOBATh HCCIEJIOBaHUE, COOMpPATh YCTAaHOBKY U
BBITIOJIHSITE M3MEPEHUS, CIeAys MPeIOKEHHOMY IIIaHy, (UKCHUPOBATh
pe3yabTaThl TOJIYdEHHOW 3aBUCUMOCTH B BHJI€ TaOiUI[ U Tpadukos,
JIeJIaTh BBIBOJBI 110 PE3YJIbTaTaM UCCIIEIOBAHNS;

¢ IPOBOJAUTHL KOCBEHHBIC W3MEpCHHUS (U3UYECKUX BeIUUUH (yAeibHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBIIEHHE TMPOBOJHHMKA, paboTra U
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATH HM3MEPEHHs, COOHpaTh
JKCIIEPUMEHTAJIBHYK0 YCTAHOBKY, CIEAys NPEII0KEHHOM MHCTPYKLHU, U
BBIYMCIISATh 3HAUEHUE BEJINYNHBI,

e COOJIIO/IATh TIPAaBWJIA TEXHUKH O€30MACHOCTH IMpHU padoTe ¢ JabopaTOPHBIM
000opy10BaHUEM;

e XapaKTEpHU30BaTh TMPUHIMIBI  JEUCTBUS  M3YUYECHHBIX MNPUOOPOB |
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX ONHcaHus (B TOM YHCIE:
CHUCTEMa OTOIUICHUS IOMOB, THTPOMETp, MapoBasi TypOWHA, aMIIEpMETP,
BOJIBTMETP, CUETUHMK BJICKTPUYECKOU 3SHEPrUH, 3JIEKTPOOCBETUTEIIBHBIC
npuOOPHI, HATPEBATEIBHBIE AIEKTPOIPUOOPHI (IPUMEPHI), IEKTPUUECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3IEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Yys 3HAHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOIAMMBIC
dusznueckre 3aKOHOMEPHOCTH;

e PACIIO3HABATh MPOCTBIE TEXHUYECKUE YCTPOMCTBA H HU3MEPUTEIbHBIC
npuOOpel MO CXeMaM H© CXEMaTHYHBIM pPHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TMTPOMETP, ABUIATENIb BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbI SJEKTPUUECKUX
LEMEN ¢ MOCIEN0BATEIBHBIM U MAPAJUICIBHBIM COCIUHEHUEM JJIEMEHTOB,
pasiinyas yciaoBHbIE 0003HAUYECHUS 3JIEMEHTOB AJIEKTPUUECKUX LIeTIEH;



e IPUBOJIMUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O MPUMEPAX) MPAKTHYECKOTO
UCIIOJIb30BaHUSl (U3MYECKUX 3HAHUW B IOBCEAHEBHOM JKM3HU A
oOecrieyeHusi 0€30MAaCHOCTH MpU  oOOpamieHMHM ¢ npudbopaMu U
TEXHUYECKUMHU YCTPOICTBAMHU, COXpPAHEHUs 3A0POBbS U COOJIIOICHHUS
HOPM 3KOJIOTHYECKOTO MOBEACHMS B OKPYKaIOILEH CpeJie;

¢ OCYILIECTBIISATh  MOUCK HMH(POpMalUU  (PU3NYECKOTO  COAEpKaHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOJHUTENIbHBIX ~ MCTOYHUKOB  BBIAENATH HMH(GOpMAIUIO, KOTopas
ABJIETCS] MPOTUBOPEUMBOM MIIM MOXKET ObITh HEJOCTOBEPHOI;

* ICTIOJIH30BaTh MPHU BBINOJIHEHUM YYE€OHBIX 3aJaHUN Hay4YHO--TIOMYJISPHYIO
AUTEepaTypy (PU3NYECKOrO COJEp)KaHUs, CIpPaBOYHbIE MaTepHaIbl,
pecypcel cetu MHTepHeT, BlageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE M KpaTKUE YCTHBIE COOOILEHHUS,
0000mass wHpOpMaIMIO U3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
colepKaHUs, B TOM 4YHCIe NYOJIMYHO TMPEACTABIATH PE3YIbTaThl
POEKTHON WIJIM MCCIE0BATENIbCKOM NEATEeIbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh MW3YYEHHBIM MOHATUMHBIA anmapaT Kypca (U3UKH,
COIIPOBOX/1aTh BBICTYIUIEHUE MIPE3CHTALUEH;

e[IpY BBINOJIHEHUH YYEOHBIX TNPOEKTOB U HCCIEAOBAHUN (PU3NUECKUX
IPOILIECCOB pACIpENEsATh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3aJlauaMi, CIIEUTh 3a BBIIIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPpPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJI B
JEsITeIbHOCTD IPYIIIbI, BEICTpPAauBaTh KOMMYHHUKATUBHOE B3aUMO/IEHCTBHUE,
HPOSIBIISISl TOTOBHOCTH pa3periaTtbh KOH(QIUKTHL.

K kxoH1ly oOyueHus B 9 kjacce npeJMETHbIC Pe3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOMMUXCS YMCHUM:

e CIIOJIB30BaTh  IOHATHUSA: CHCTEMa OTCYE€Ta, MaTepuajbHas  TOYKa,
TPAaEeKTOPHsI, OTHOCUTEIBHOCTh MEXaHHMYECKOrO JABIKEHUS, Jnedopmanus
(ympyrasi, TiacTUYecKas), TPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTb M TEPETpy3KH, LIEHTP TKECTH, aOCONIOTHO TBEPAOE TEIO,
LEHTp TSDKECTU TBEPIAOTO Tejla, paBHOBECHE, MEXaHMUECKHE KOJeOaHus U
BOJIHBI, 3BYK, WH(pPa3ByK U YJIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJIHBI,
IIKaJia 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AabHO30PKOCTH,
CHEKTPbI UCIYCKaHUs U MOTJIOIIEHus, ab(a-, 6eTa- U raMMa-u3IydeHHs,
U30TOIIbI, SIZIEPHASI SJHEPIETUKA;

epaznuyaTh SABJICHHA (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHENHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHHOE ABUKEHHE, CBOOOIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHHUE 110 OKPYKHOCTH, B3aUMOJECHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOIeOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBHIKEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3iio’KeHUe OEIoro cBeTa B
CHeKTp ® CIOXEHHE CIEKTPaIbHBIX I[BETOB, MAWCIEPCHS CBETa,
€CTECTBEHHAs! PaJMOAKTHBHOCTh, BOSHUKHOBEHHE JMHEHUATOrO CIEKTpa
U3JTy4YCHHS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

e PAcCTO3HABAaTh  MPOSBICHWE W3YYCHHBIX  (HU3MYECKHX  SBICHUH B
OKpyXXaromeM Mupe (B TOM 4YHclie (U3NYECKHE SBICHUS B MPHPOJE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHUE TuIaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBUKECHUE IKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHEe BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKUE SBJICHUSA B MPHUPOJE, OMOJOTHYECKOE JICUCTBUE BUIUMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3IIyYeHWH, EeCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHYECKHE JIy4YH, PAAHMOAKTUBHOEC H3IIYUCHHE
NPUPOTHBIX MHUHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3IyYCHUH Ha
OpPraHMW3M YeNIOBEKa), MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a/1ady B
yueOHYI0, BBIICNATh CYIIECTBEHHBIE CBOMCTBa (MpU3HAKK) (HUIUUYECKUX
SIBJICHUI;

e ONTUCHIBATh M3YUYEHHBIE CBOICTBA Tel U (PU3MYECKUE SBICHUS, UCTIOIB3YS
dusznueckre BEeTUYMHBI (CpeqHsIE W MTHOBEHHass CKOpPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBIJKEHUM, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIAa TPEHUS, CUJla YNPYTOCTH, CHUJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIYJIbC TeNa, WMITYJIbC CHUJIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TMOBEPXHOCTHIO 3€MJIM, TOTECHIIMANbHAS DHEPIHsl CHKATOU
NPYXUHBI, KWHETUYECKass HHEPrus, TIOJNHAS MEXaHW4YEeCKas JHEPrus,
HeproJ U 4acToTa KoneOaHuil, JIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJIOMIICHHUS CPeibl), IPU ONMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W CAWHHIBI (U3UUYECKUX BEIUYMH, HAXOIUTHb (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYNHAMH,
CTPOUTH IrpaMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;

e XapaKTEepH30BaTh CBOMCTBA TeJ, (U3NYECKUE SBICHUA U MPOLECCHI,
UCTIOJB3YsI 3aKOH COXpPaHEHHsI SHEPTuH, 3aKOH BCEMHPHOTO TATOTEHHS,
OPUHIUI CYNEPHO3ULIMHU CUJ, TPUHIMI OTHOCHUTENIbHOCTH [ anuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUs HMMITYJIbCa, 3aKOHBI OTPAaXECHHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YHCEN



NP SIIEPHBIX PEAKIUAX, TMPU ATOM J1aBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA W 3aITUCBIBATh €T0 MAaTEMATHYECKOE BBIPAKCHICE;

¢ O0BSICHATh (M3MUECKUE TIPOIECCHl M CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHTYaIlUi MPaKTUKO-OPUCHTUPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO--CIICJICTBEHHBIC  CBSI3M, CTPOUTh OOBsCHEHHWE U3 2-3
JIOTHYECKUX IIaroB ¢ OMOPOi Ha 2—3 M3yYEHHBIX CBOMCTBA (M3MYECCKUX
SIBJICHUH, (DU3UICCKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THHIC 3a/1au (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHHI),
UCTIOJIb3Ysl 3aKOHBI U (DOPMYJIbI, CBS3BIBAIONINE (DU3UYCCKUE BEITUUMHBI:
Ha OCHOBE aHajM3a YCJIOBHs 3a/Jaud 3allMChIBaTh KpPATKOE YCIIOBHE,
BBISBJISATh HEJOCTAIONINE WM U30BITOYHBIC JaHHBIC, BRIOMPATh 3aKOHBI U
(dbopMyITBl, HEOOXOIUMBIE JIJIST PEIICHHUS, IPOBOJIUTH PACUETHI M OIICHUBATH
PEATMCTUYHOCTH TIOJTYYEHHOTO 3HAUCHUS (PU3NICCKOI BEITMYNHEI;

e pacIo3HaBaTh IMPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh TMPU TTOMOIIU
(GU3HYECKHX METOJOB, HCIIOJB3Yysl ONHUCAHWE WCCIICIOBAHUS, BBIICIATH
poBepsieMOe  TPEJIOIOKEHUE, OICHUBATh IMPaBUIBHOCTh IMOPSAKA
NPOBEJICHUS  MCCIICIOBAHUsSA, JieJaTh  BBIBOABI, HMHTEPIPETHPOBATH
Pe3yNIbTaThl HAOJFOJICHHUI U OIBITOB;

¢ IPOBOJIUTH OMBITHI 110 HAOTIOACHUIO (PU3MUECKUX SIBICHUMN WM HU3HUIECKUX
CBOMCTB Ten (M3ydeHHe BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs
SHEPTUH, 3aBHUCHUMOCTH IEpHOJia KOJeOaHUil MpPY>KMHHOTO MAasTHHKA OT
MaccChl Tpy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT AMILIUTYbI
MajbIX  KoJieOaHWM,  TMPSMOJMHENHOEe  pacnpocTpaHeHHE  CBETa,
pasnokeHue Oenoro cBeTa B CIEKTpP, U3YUECHUE CBOWMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B COoOHparoien
JAUH3E, HAOIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HU3ITYyUCHUS):
CaMOCTOSITEIbHO  CcOOMpaTh YCTAaHOBKY W3 HU30BITOYHOrO Habopa
o0oOpyZOBaHUs, ONWUCHIBATH  XOJl OMbITAa W  €ro  Pe3yJbTaThl,
dbopMynHpOBaTH BHIBOIBL;

¢ IPOBOJIUTH TPU HEOOXOAMMOCTH CEPHUIO MPSMBIX HW3MEPEHHM, OINMpeaess
CpenHee 3HAa4YeHHE U3MepAeMON BeIUYMHBI ((POKYCHOE pacCTOsHUE
coOuparomieii JTUH3bI), OOOCHOBBIBaTH BBIOOp cmocoba W3MEpPEeHUSs
(u3MepuTenbpHOro nNpudopa);

e IPOBOJIUTH  MCCIIEJIOBAHUE 3aBUCUMOCTEH  (U3MYECKUX BEIMYUH C
WCTIOJIb30BAaHUEM TIPSIMBIX W3MEPEHHH (3aBUCUMOCTH TMYyTH OT BPEMEHHU
Ipu PaBHOYCKOPEHHOM JBWIKEHUW 0€3 Ha4dalbHOW CKOPOCTH, IEpPHOja
KoieO0aHWi MaTeMaTHYeCKOTO MasTHUKA OT JJIWHBI HUTH, 3aBUCUMOCTH
yria OTpaXeHWsl CBETa OT yrja MaJeHUs W yria NPeOMJICHHS OT yria
MajieHus): TIUIAHUPOBAaTh HCCIEAOBAHHWE, CaMOCTOATEIHLHO COOHMpATh



YCTaHOBKY, (DHKCHPOBATh PE3yNbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3nYecKUX BEIMYMH B BUAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3yybTaTaM MCCIICIOBAHUS;

¢ IPOBOJIUTh KOCBEHHBIC W3MEPEHUS (DU3UUCCKUX BEIMYMH (CpeIHSS
CKOPOCTh M YyCKOpEHHE Tejla TMpPU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPDUIHEHT
TPEHHSI CKOJBKCHHS, MEXaHWdeckas paboTa W MOIIHOCTh, YacToTa M
nepuoy KoysieOaHWK MaTeMaTHYeCKOro W MPYKHWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAIONICH JIMH3BL, PAJAUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAUCHWE BEJIMYMHBI U aHAITM3UPOBATH MOJIYYCHHBIC PE3YIbTaThI C YIETOM
3aJIaHHOH TIOTPEITHOCTH U3MEPEHUI;

e COOJIFO/IATh TIPAaBWJIA TEXHUKHU OE30IMACHOCTH IMPHU padoTe C JabopaTOPHBIM
00opy1I0BaHUEM;

epa3IMYaTh OCHOBHBIC TIPU3HAKU M3YYCHHBIX (DHU3UYCCKUX MOJICIICH:
MaTepHalibHass TOYKa, a0COJIIOTHO TBEPAOE TENO0, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHAas MOJICJIb aToMa, HYKJIOHHas
MOJIeSTb AaTOMHOTO S]1pa;

e XapaKTEepHU30BaTh TMPUHLMIBI  JEHCTBUS  M3YYEHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHCaHUs (B TOM YHCIE:
CIUJOMETP, JATYMKU TOJOKEHUS, PACCTOSHUS MU YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHHMH MW  HeoOXoguMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

* CIIOJIH30BaTh CXEMbl U CXEMAaTUYHBIE PUCYHKH H3YUYECHHBIX TEXHHUUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
IpU penieHUN y4yeOHO--TIPAKTUYECKUX 3a/lad, ONTUYECKUE CXEMBI s
MOCTPOCHHS N300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIe INH3E;

o IPUBOINTH MPUMEPHI (HAXOAUTHh HHPOPMAIIUIO O MPUMEPAX) MPAKTHIECKOTO
UCTIONIb30BaHUS (U3MUECKUX 3HAHUH B TIOBCEAHEBHOW JKU3HU A
oOecrieueHusi 0€30MACHOCTH TMpH  OOpamieHMH ¢ npudopaMud H
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBbS W COOJIIOICHHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

¢ OCYIIIECTBIISATh  MOWUCK HWHPOpManuu  (PU3NYECKOTO  COACPKAHUS B
WNuTepnHete, caMOCTOSITENNBHO (hOPMYTUPYS MMOUCKOBBIN 3aMpoC, HaXOIUTh
MyTH OINPEACIICHUS JTOCTOBEPHOCTH TOJYYCHHOW WH(OpPMAIIUU HA OCHOBE
UMEIOIINXCS 3HAHUHA U JTOTIOTHUTEIHHBIX UCTOYHUKOB;



¢ ICTIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHuil HAay4YHO--TIOMYJISIPHYIO
auTepatypy (pu3MUeckoro coaepiKaHMs, CIPABOYHBIE MaTepHAaIbI,
pecypcnl cetn MIHTepHET, BIaAeTh NpUEMaMi KOHCTIEKTUPOBAHUS TEKCTAa,
npeoOpa3zoBaHus HH(POpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO371aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIIECHHS Ha OCHOBE
UHPOpPMAIIMK M3 HECKOIBKUX HMCTOYHHKOB (DU3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIATH PE3YNbTAThI MPOSKTHOW MU HUCCIIEIOBATENbCKON
ACSITENbHOCTH, TPU OTOM TPaMOTHO  HCIONB30BATh  HM3yYCHHBIN
NOHATUHHBINA amnmapar Hu3y4aemoro paszena (U3MKd U COMPOBOXKIATH
BBICTYIUIGHHWE TIpe3eHTalmued ¢ Yy4éToM OcOoOEHHOCTEH ayIuTOpuun
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | Ilpakrnyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa

1.1 dusuka - HayKa 0 IPUPOAE 2 bubmmorexa [IOK
) YK PHPOZ https://m.edsoo.ru/7f416194
1.2 Ddusmyeckre BETHNUHHBI 2 1 bubmorexa LIOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOT ITO3HAHUS 2 bubmorexa LOK
' i a https://m.edsoo0.ru/7f416194
Hroro mo pazgeny 6

Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUHU BellleCTBA

2.1 CTtpoeHue BellecTBa 1 bubnmorexa [IOK
' p Hl https://m.edso0.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEIECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHnueckoe OBIKEHUE 4 bubmorexa [IOK

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

3.2 WNuepuus, Macca, MI0THOCTh 7 1 2 bu6mmoreka [JOK



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

https://m.edso0.ru/7f416194

bubmuoreka [JOK

. .B 1 2
33 (uta. Buat cin 0 https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 5 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHePrust
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHs 4 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 10



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

8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7 1 4
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apsSKEHHBIE TeJla 5 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 19 2 5 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 1 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 2 5
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 5 10



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

9 KUIIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 2
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOoHBI COXPAHEHUS 10 1 1 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUS U BOJTHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 1 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 bubnuorexa [IOK



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

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

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
51 n 4
CIyCKaHHE U TIOTJIONICHUE CBETa AaTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102



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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsbl
1 Uro uzyuaet ¢pusuka (§ 1) 1
) Hekotopsie ¢puznyueckrue TepMUHBI. 1
Merton Hayuroro no3Hanus (§ 2, 3)
3 dusznyeckue BeInYnHbl. M3mepenue 1
¢buznueckux BenuuuH (§ 4)
TOYHOCTP M NOTPENIHOCT U3MEPEHUIN
4 1
(85)
JlabopaTtopnas pa6ota No 1
5 «OrmpeneneHue noxkazaHui 1 1 Bubmmorexa [JOK
pedl https://m.edsoo.ru/ff09f72a
U3MEPUTEIHHOTO MPUOOpay.
5 ®u3rka u ee BIUIHNUE Ha Pa3BUTHE 1
TeXHUKH (§ 6)
Crpoenne Beniectsa. Monekyisr (§ 7,
7 8) pJIa6o aTOmHa}I abora Noy 2 ¢ 1 1 bubmorexa HOK
' PATOPHAE P https://m.edsoo.ru/ff09fe0a
«3mepenne pa3MepoB MaibIX TED»
BbpoynoBckoe nmwxkenue. [{u usi
POYH 8 Jbgys bubmuoreka [JOK
8 B rasax, ®HUJKOCTAX U TBEPAbIX TelIax 1
https://m.edsoo.ru/ff0a013e
(89, 10)
9 BsaumHoe nputsokeHue u 1
oTTankuBaHue MoJekyn (§ 11)
10 ArperatHble COCTOSIHUSI BEIIECTBA. 1



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Paznuune B MOJIEKYJISIPHOM CTPOCHUH
TBEPJIBIX TEJ, )KUJIKOCTEN U Ta30B (§
12, 13)

O000611EHNE TT0 TEME

11 «IIepBoHauanbHBIE CBEACHUS O Egg?;lr?fs;z?g}; 020378
CTPOCHHHU BEILIECTBA»
MexaHndeckoe JBHKEHHUE.
bubmmoreka [{OK
12 PaBHOMEpHOE M HEpaBHOMEPHOE https://m.edsoo.ru/ff0a05c6
newxkenue (§ 14, 15)
13 Ckopoctb. Enunniet ckopoctu (§ 16) ft?rfs?;;f:;iggﬁmamgc
14 Pacuer nmytu u BpemeHu nBuxkeHus (§ bubnuoreka [IOK
17) https://m.edsoo.ru/ff0a0ae4
15 [IpsimonrHENHOE PaBHOYCKOPEHHOE bubnuoreka [IOK
nBkeHue. Yckopenue (§ 18) https://m.edsoo.ru/ff0a0c10
bubnuoreka [IOK
16 Huepus (§ 19) https://m.edsogru/fanOfee
17 B3aumoneticteue Ten (§ 20)
Macca Tena. EnuHuLbl Macchl. BuGmrorexa LK
18 N3mepenue macchel Tena Ha Becax (§ httos://m.edsoo.ru/ff0al23c
21, 22)
19 JlabGopaTtopnas padota NO 3
«3mepeHune Macchl Tena»
20 [TnoTHOCTH BemecTBa (§ 23)
JlaGopatopHas pabora No 4
21 «3mepenne odbemMa TBEpI0TO

tenay.Jlaboparopnas padora No 5
«OmnpezeneHue MIOTHOCTH TBEPIOTO



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

TCIa»

Pacuet macchl 1 00beMa TejIa IO €ro

bubmuoreka [JOK

22
moTHocTH (§ 24) https://m.edsoo.ru/ff0al778
Pemenwne 3amaq mo Temam
bu6mmorexa [{OK
23 «MeXaHH4eCKOe JIBIKCHUEY,
https://m.edsoo.ru/ff0a1502
«Maccay, «I1II0THOCTE BelecTBay
Konurpombsnas padora NO 1 o Tema
POIRHA pabot 1O TeMant bubmmoreka [{OK
24 «MexXaHn4eCKoe JIBIKECHUE)Y,
https://m.edsoo.ru/ff0al8cc
«Maccay, «IIITI0OTHOCTE BEIIeCTBaY
o5 Cuna. SIBnenue tsarorenus. Cuna bubmuorexa [JOK
TsoKecTH (§ 25, 26) https://m.edsoo.ru/ff0al1778
bu6moreka [IOK
26 C .3 r 27
ua ynpyroeru. 3akon I'yka (§ 27) https://m.edsoo.ru/ff0ala70
CBs3b MEXKTY CUIION TSKECTH U
27 .
Maccoii Tena. Bec Tema (§ 28)
Cuia TsSDKeCTH Ha APYrux IUIaHeTax.
bu6mmoreka [IOK
28 du3nvecKue XapakKTepUCTUKH TUTAHET
https://m.edsoo.ru/ff0alb9c
(8 29)
JIaboparopnas padora No 6
29 «I/ICCJI'I)e OzaHI/I: CHJIBI OCTH» bubmotera [JOK
g ypyr ’ https://m.edsoo.ru/ff0alcc8
Junamomertp (§ 30).
CrnosxeHue IByX CHJI, HallpaBJICHHBIX
30 10 OJTHO¥ TIPSIMOA.
PaBnopeiictByromas cui (§ 31)
31 Cuna tpenus. Tpenue nokos (§ 32, bubmuoreka [JOK
33) https://m.edsoo.ru/ff0alde0
32 Tpenue B mpupoje u Texuuke (§ 34).

JIaGopatopnas pa6ota No 8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

«HccnenoBanmne 3aBUCUMOCTH CHITBI
TPEHUS CKOJIBXKEHUS OT IUIOIIAAN
COTIPUKOCHOBEHUS TEJ U
MPWKUMAIOIIEH CUITbD)

Pemenue 3amau mo remam «Bec
Tenay, «I'padudeckoe n300paxeHue

bubmmorexa [{OK

33 cuny, «Cunbly, «PaBHOACHCTBYIOMIAS https://m.edsoo.ru/ff0a2376
CHIT»
KonTponsnas padora No 2 no remam
34 «Bec tenay, «['paduueckoe brbmmorexa [OK
https://m.edsoo.ru/ff0a20a6
n3o0paxkeHue cum, «CUIbD»
bu6moreka [IOK
35 flasnerme. Eansuust nasnenns (3 33) https://m.edsoo.ru/ff0a25b0
bu6mmoreka [IOK
3 flasaenne rasa (§ 36) https://m.edsoo.ru/ff0a2718
37 [Tepenaua naByieHUs )KUIAKOCTIMH U bu6mmoreka [IOK
razamu. 3akoH [Tackams (§ 37) https://m.edsoo.ru/ff0a2826
JlaBneHue B )KUJIKOCTH U rase,
38 BBI3BAHHOC JACHCTBHEM CHIIBI bubnuorexa [JOK
TsDKEeCTU. PacueT maBiaeHus )KUIKOCTU https://m.edsoo.ru/ff0a2970
Ha JTHO M cTeHKH cocyaa (§ 38, 39)
39 Pemenune 3ama4d no teme «/laBieHue B bubmuoreka [JOK
JKUJIKOCTH M Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a3136
40 CooOmaromuecs cocyasl (§ 40)
Bec Boznyxa. AtmocdepHoe bubnunoreka [JOK
41
nasnenue (§ 41) https://m.edsoo.ru/ff0a2b5a
42 N3mepenue atMochepHOTro JaBIeHHUS. bubnunoreka [JOK

Omnsit Toppuuennu (§ 42)

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

Bapomerp-anepous. ATmocdepHoe

43 JTABJICHHUE HA Pa3JINYHBIX BBICOTAX (§ bubmiorexa LIOK
https://m.edsoo.ru/ff0a2da8
43)
44 Manowmerpsl. [loprineBoit bubnuorexa [JOK
XKUAKOCTHBIN Hacoc (§ 44) https://m.edsoo.ru/ff0a2fc4
. bubnuorexa [JOK
45 Papasieckuii npecc (§ 43) https://m.edsoo.ru/ff0a2fc4
46 JlelicTBUE )KUJIKOCTH W Ta3a Ha
MOTPYKEHHOE B HUX TeJo (§ 46)
bu6moreka [IOK
41 Apxivesosa citta (3 47) https://m.edsoo.ru/ff0a3276
Jlaboparopuas padora No 9
48 «M3yueHune BBITaJTKUBAIOMIEH CUJIBI, bubmuorexa [JOK
JIEMCTBYIONIEH HA TIOTPYKEHHOE B https://m.edsoo.ru/ff0a33fc
KUAKOCTD TEJI0»
bu6mmoreka [IOK
49 Mnapasue Tex (3 48) https://m.edsoo.ru/ff0a3514
JlabopaTtopnas pa6ora No 10
50 «BblsicHeHue ycIOBHI M1aBaHUS Tela bubmmorexa [TOK
https://m.edsoo.ru/ff0a3a96
B JKUAKOCTH»
Pemenue 3agau no temam
51 «ApxumenoBa cuiiay, «Y CIOBUS
TJIaBaHUS Tl
59 IInaBanue cynos. BoznyxomnaBanue bubnuoreka [IOK
(8 49) https://m.edsoo.ru/ff0a3654
Pemenue 3agau no remam «llnaBanue
53 cynoB. Bo3ayxomnnaBanue»,

«Z[aBJ'IeHI/Ie TBECPABIX TCJI, JKUJIKOCTEH



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

n ra3oB»

Kontponsnas padora No 3 o Teme

54 «/laBneHue TBEPABIX TEN, KUIKOCTEH bubnmorexa LOK
https://m.edsoo.ru/ff0a3f82
Y Ta30B»

55 Mexanndeckasi padota. EquHuITBI bubnuorexa [JOK
paboTsr (§ 50) https://m.edsoo.ru/ff0a3f82
MormtHocts. Equnutiel MomHOCTH (§

56
51)

[IpocTeie Mexanu3msl. Peryar.

57

PaBHoBecue cun Ha peraare (§ 52, 53)
bu6moreka [IOK

58 Mowmer crbt (§ 34) https://m.edsoo.ru/ff0a478e
Pbruaru B TexHUKE, OBITY M IPUPO/IE

59 (§ 55). JlabopatopHnas padora No 11 bubnuoreka [IOK
«BbIsICHEHUE YCIOBHUS pAaBHOBECHS https://m.edsoo.ru/ff0a48a6
phIyara»

[IpumeHeHue npaBuiIa paBHOBECHS
pbruara k 0;10Ky. PaBeHcTBo padot

60 MIPU UCIIOJIB30BAHUU TTPOCTHIX
MEXaHU3MOB. «30JI0TO€ MPABUIIO»

MexaHuku (§ 56, 57)

61 Pemenue 3ama4 no teme «YcioBue bubmuoreka [JOK
paBHOBECHS pbluara» https://m.edsoo.ru/ff0a4c48
Koaddumuent monesnoro aeicTeus

62 Mexanuszma (§ 58). JlaboparopHas bubnunoreka [JOK
padota No 12 «Onpenenenne KIT/{ https://m.edsoo.ru/ff0a4252
HaKJIOHHOM TUIOCKOCTH»

63 Mexanuyeckas sHeprus (§ 59) bubnunoreka [JOK



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

https://m.edsoo.ru/ff0a4360

[IpeBpanienne MexaHM4eCKON

64 SHEPruu OJJHOTO BUJIA B APYyroi (§ 1
60)
65 KonTtponesnas padora NO 4 o Teme 1
«PaboTa 1 MOITHOCTh. DHEPTHS»
bubmmoreka [{OK
66 HMosropenne i obobwenne 1 https://m.edsoo.ru/ff0adee6
bu6mmoreka [{OK
67 Tostoperne 1 06oduenne ! https://m.edsoo.ru/ffOa4ffe
68 [ToBTOpEeHUE 1 0000IICHNE 1
OBUIEE KOJIMYECTBO YACOB I10 68 10

[TPOI'PAMME



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTHueckue
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETUYECKON TEOPUU 1 bubmorexa HOK
YUp P https://m.edsoo.ru/ff0a5256
Y UX OTIBITHBIC TTOITBEPIKICHUS
) ArperaTHbIe COCTOSIHHS BeIecTBa (§ 1
2)
3 CwmauuBanue. Kanumisipasie sBeHus 1 bubmuorexa [JOK
(83) https://m.edsoo.ru/ff0a540e
Temneparypa. BHyTpeHHsis sHeprus
4 1
(84,5)
5 CriocoObl I3MEHEHUST BHYTPECHHEH 1 bubnuoreka [JOK
sHepru# (§ 6) https://m.edsoo.ru/ff0a5800
bu6mmoreka [JOK
6 T 7 1
CILIONPOBOAHOCTS (§ 7) https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
7 K .U 8,9 1
ompexup. M3nysenne (3 ) https://m.edsoo.ru/ff0a5a26
8 KonunuectBo temnotel. Equnauib 1
KoJinuecTBa TeIIoTHI (§ 10)
bubmuoreka [JOK
9 b 11 1
Aeibias Temoemkocts (§ 1) https://m.edsoo.ru/ff0a5c60
Pacyer konuyecTBa TEMIOTHI.
10 YpaBHeHHe TEII0BOTo OanaHca (§ 1 Bu6mmorexa LIOK

12)

https://m.edsoo.ru/ff0a6412



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

Jlaboparopuas padota Ne 2

bubmuoreka [JOK

11
«HM3ydenue nporuecca TEII000MeHa» https://m.edsoo.ru/ff0a65c0
Jlaboparopuas pabora Ne 3

12 «M3mepenue ynenpHou bubnmorexa LOK

Y https://m.edsoo.ru/ff0a6976
TEIJIOEMKOCTH BEIIECTBA»

13 DHeprus TOIIUBa. Y IeibHas TEIIoTa bubnuoreka [JOK
cropanus (§ 13) https://m.edsoo.ru/ff0a7088
3aKoH COXpaHEHUs U MPEBPAIICHUS

P pevpatt bu6mmoreka [IOK
14 SHEPrUU B MEXaHUYECKUX U
https://m.edsoo.ru/ff0a6a98
TEIUIOBBIX Mpoueccax (§ 14)
15 Kontponsnas padota Ne 1 no teme
«TennoBkle SBICHUS»
bu6moreka [IOK
16 I1 15
JaBIeHHe 1 OTBepACBatKe (3 15) https://m.edsoo.ru/ff0a6bb0
I'paduk nnaBiaeHus U OTBEpACBAHUS
bu6moreka [IOK
17 KPUCTAJUTMYECKUX TeJ. Y AeTbHas
https://m.edsoo.ru/ff0a7b5a
TerioTa ruiaByienus (§ 16, 17)
bu6mmoreka [JOK
18 P
CLICHHE Sa1ad https://m.edsoo.ru/ff0a71d2
Hcnapenue. HachiieHHbIN 1 bubnunoreka [JOK

19 .

HEHAaChIeHHBIN map (§ 18) https://m.edsoo.ru/ff0a72fe
[Tornouienue s3Hepruu npu

20 HUCTIapEeHUH KUAKOCTU. Brienenue bubnnoreka [JOK
SHEPTHH MPHU KOHJIEHCAUu napa (§ https://m.edsoo.ru/ff0a740c
19)

BrnaxnocTh Bo3ayxa. CiocoObl
Ayx bu6mmoreka [JOK
21 oTpe/ieNieH s BJIaKHOCTH BO3yXa (§

20). JIaboparopHas padoTa Ne 4

https://m.edsoo.ru/ff0a786¢



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

«3MepeHne OTHOCUTEIILHON
BJIQXKHOCTH BO3/yXa»

bub6mmorexa [{OK
22 K 21
unenue (§ 21) https://m.edsoo.ru/ff0a7628
YaenpHas TETUIOTa MAPOOOPaA30OBaAHUS

23
(8 22)

24 Pemrenne 3amau

o5 PaboTa raza u mapa npu pacuiMpeHuu. bubnuorexa [JOK
(8 23) https://m.edsoo.ru/ff0a7c7c
JIBurarens BHYTpEHHEro cropaHus (§

26
24)

97 [Taposas Typ6una. KI1J] TeroBoro bubnuoreka [IOK
nsurarens (§ 25, 26) https://m.edsoo.ru/ff0a83f2
KonTtponsnas padota Ne 2 o teme

28 «I3MeHeHne arperaTHbIX COCTOSIHUN Bubmmorexa LIOK

P https://m.edsoo.ru/ff0a86ae
BEIIECTBA»
DnexTpusaius Tel npu

29 CONIPUKOCHOBEHUH. B3anmonericTBue
3apsOKEHHBIX Tel (§ 27)

30 Onekrpockor. [IpoBoHUKY 1
HETIPOBOJHMKH AJeKTpriecTBa (§ 28)

31 3akoH KynoHna. DnekTpuueckoe mose bubnnoreka [JOK
(8 29) https://m.edsoo.ru/ff0a87e4

€IMMOCTh DJIEKTPUYECKOT0 3apsa.

32 é[J'IGKT oH. CT oefme aToma (§ goﬂ Bu6mmorexa LIOK

POH- 1P ’ https://m.edsoo.ru/ff0a8a0a
31)
33 OOBbscHEHNE NEKTPUUECKUX

SIBIICHUH. 3aKOH COXpaHCHUA



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

anexkTpudeckoro 3apsaa (§ 32)

Cratnueckoe QJICKTPUYCCTBO, €TI0

34 €T W MCIIOJIb30BaHKE B OBITY U bubmorexa HOK
yi Y https://m.edsoo.ru/ff0a8ef6
TexHuke (§ 33)

35 Dnekrpuyeckuit Tok. icTouHukH bubnuorexa [JOK
AEKTpUIECcKOTO ToKa (§ 34) https://m.edsoo.ru/ff0a90cc
DneKTpuyecKas 1enb U €€ COCTaBHBIS

P B . bubnuoreka [JOK
36 9acTu. DIIEKTPUUECKHUH TOK B
https://m.edsoo.ru/ff0a95a4
Metamax (§ 35, 36)

37 JleficTBUSI DNIEKTPUUIECKOTO TOKa (§ bubmuorexa [JOK
37) https://m.edsoo.ru/ff0a96b2
Cuna toka. 3mepenue cuibl Toka (§

38
38)

JlabopaTtopnast pabota Ne 5 «COopka

39 AJIEKTPUYECKOH LIETH U U3MEPEHUE bubmuorexa [JOK
CHUJIbI TOKA B €€ Pa3IuYHbIX https://m.edsoo.ru/ff0a9838
YYacTKax»

DJIEKTPUYECKOE HANPsHKEHHE.

40
N3mepenue nanpsokerus (§ 39)

JlaGopaTtopnas padota Ne 6
«M3MepeHune HarpspKeHus Ha

41 a3JIMYHBIX y4acTKax bubmmorexa [IOK
p i B . https://m.edsoo.ru/ff0a8bd6
MOCIIEIOBATEIbHOM 3JICKTPUIECKOM
(00708
DNEKTPUUECKOE COMTPOTUBIICHHE

bu6mmoreka [JOK
42 MPOBOJIHUKOB. 3akoH Oma Ji1st
https://m.edsoo.ru/ff0a%14
yuacTka ren# (§ 40)
43 Pacuer conpoTuBiIeHHs TPOBOJHMKA. bubnuoreka [IOK



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

VY nenbHoe conporuBienue (§ 41)

https://m.edsoo.ru/ff0aa738

[IpuMepsl Ha pacdeT CONPOTUBIICHUS

44 MPOBOJIHUKA, CUJIbI TOKA U bubmorexa HOK
POBOA ’ https://m.edsoo.ru/ff0aa738
HanpspkeHus (§ 42)
Peocrartsl (§ 43). JlabopaTopHas
pabota Ne 7 «M3mepenue
45 COTIPOTHUBIICHUSI POBOIHUKA bubmorexa HOK
P P HU ' https://m.edsoo.ru/ff0aad4a
N3ydeHnne npuHIMIA TEHCTBUS
peocraray

46 KonTponsnas padora Ne 3 o reme bubnuoreka [IOK
«Pacder 27eKTpUYECKUX LEnen» https://m.edsoo.ru/ff0aa04e

47 TlocnenoBaTenprHOE COETMHEHNE
MIPOBOJHUKOB (§ 44)

48 [TapannensHO€ coeMHEHUE bubnuorexa [JOK
MIPOBOJTHHUKOB (§ 45) https://m.edsoo.ru/ff0aaa58
JlabopaTtopnas pabota Ne 8

49 «3yueHne napanienbHOro Bubmmorexa [JOK

I P https://m.edsoo.ru/ff0aadle
COEJIMHEHUS MPOBOIHUKOBY»
PaGoTta 1 MOILTHOCTB AJIEKTPUUECKOTO

50 Toka (§ 46). JJabopaTopHas padota Ne bubnunoreka [JOK
9 «MI3mMepeHre MOIIIHOCTH B pabOThI https://m.edsoo.ru/ff0aaf8a
TOKa B DJIEKTPUUECKON JTaMIIe»

HarpeBanue nmpoBoAHUKOB
P pOBOA bubnuoreka [JOK
51 ANEKTPUYECKUM TOKOM. 3aKOH
https://m.edsoo.ru/ff0ab124
Jxoyns—IJlenna (§ 47)

59 Jlamnia ocBelieHusl. DNEKTPUUYECKUE bubnunoreka [JOK
HarpeBatesbHbIe TPHOopHI (§ 48) https://m.edsoo.ru/ff0ab3e0

53 KopoTkoe 3aMbIkanue. bubnuoreka [IOK



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

[Ipenoxpanurenu (§ 49)

https://m.edsoo.ru/ff0ab660

KonTtponsnas padora Ne 4 o teme

bubmmorexa [{OK
4 P
> «PaboTa H MOWHOCTS https://m.edsoo.ru/ff0abd2c
AIEKTPUUECKOTO TOKA
55 ITocTossHHBIE MarHUTHl. MarHuTHOE bub6mmoreka [{OK
noste (§ 50, 51) https://m.edsoo.ru/ff0abea8
MarnuTHO€ T0JIe TPSIMOTO TOKa 1
56 TMOCTOSTHHBIX MArHUTOB. MarHuTHEBIS
nuHuA (§ 52)
MarauTHO€ 10Jie KaTYIIKHA C TOKOM.
bu6moreka [IOK
S7 DNEeKTPOMAarHUThl U UX PUMEHEHHE
https://m.edsoo.ru/ff0ac3d0
(8 53)
bu6moreka [IOK
58 M 3 54
arHHTHOC nose 3emH (3 54) https://m.edsoo.ru/ff0acOba
JleiicTBue MarHMTHOTO TOJIS Ha
. bu6moreka [IOK
59 MMPOBOJIHUK C TOKOM. [IpaBuiio neBoii
https://m.edsoo.ru/ff0acld2
pyku (§ 55)
bu6mmoreka [JOK
60 nu 56
HAYKIUHS MaTHHTHOFO 1o (§ 56) https://m.edsoo.ru/ff0ac74a
. bu6mmoreka [JOK
61 DeKTpuHeckuit ABurareip (3 57) https://m.edsoo.ru/ff0ac86¢c
MarauTHbIN OTOK. SIBIEHUE
62 ANIEKTPOMArHUTHOM uHAYKIMH (§ 58,
59)
HamnpaBneHnue WHIyKIIMOHHOTO TOKA.
63 [Ipasuino Jlenna (§ 60).

JlaGopatopHas pabora Ne 10
«M3ydenue siBIeHUS



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

SHCKTpOMaFHHTHOﬁ HHIAYKOHUN»

Crnioco6bI mosryueHus

64 anekrpolnepruu. [lepenada 1
anexTposnepruu (§ 61, 62)
65 KonTtponeHas padora Ne 5 o teme 1 bubmmoreka [IOK
«DJIEKTPOMAarHUTHBIE SBJICHUS https://m.edsoo.ru/ff0acb14
bubmmoreka [{OK
I1 1
06 OBTOpEtiie i 0G00IIeHHe https://m.edsoo.ru/ff0acc5e
bubmmoreka [{OK
67 I1 000 1
OBTOPEHHE I ODODIIEHHIE https://m.edsoo.ru/ff0acdc6
68 [ToBTOpEeHUE 1 00600IICHNE 1
OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOI'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Konrpoaprre | Hpaxtirieckite u3yyeHHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 MarepuanbHas Touka. Cucrema 1
orcyera (8 1)
bubmmoreka [{OK
2 Hepememetiite (§ 2) 1 https://m.edsoo.ru/ff0ad474
3 Ornpenenenne KOOpAUHATHI 1 bubnuoreka [IOK
nBukymierocs tena (§ 3) https://m.edsoo.ru/ff0ad19a
4 CkopocCTh MPSMOJIMHENHOTO 1
paBHOMEpHOTO ABMXKEHUS (§ 4)
I'paduku 3aBUCHMOCTH
5 KHHEMAaTHYECKHUX BEJIMYUH OT 1 bubmuorexa [JOK
BPEMEHU MPHU MPAMOJIUHEITHOM https://m.edsoo.ru/ff0ad8d4
paBHOMEpPHOM JABWXeHUU (§ 4)
XapakTepucTUKU HEPAaBHOMEPHOTO
6 nekeHus. [IpsmonmHeitHoe 1
PaBHOYCKOPEHHOE JIBIKEHHE (§ 5)
CkopocTh NPSAMOJIMHENHOTO
7 PaBHOYCKOPEHHOTO JBHKEHUS. 1 bubmorexa HOK
https://m.edsoo.ru/ff0adb18
I'paduk ckopoct (§ 6)
IIepemenenue Tena npu
8 MPSMOJIUHEIHOM PaBHOYCKOPEHHOM 1
nBuxkeHuH (§ 7)
9 [lepememenue Tena npu 1 bubnuorexa [IOK



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

MPSMOJIMHEHOM PaBHOYCKOPEHHOM
JBUKCHUH 0€3 HAa4aJIbHOW CKOPOCTH

(88)

https://m.edsoo.ru/ff0ael76

Jlaboparopuas padora No 1

10 «HccnenoBanue paBHOYCKOPEHHOIO
JBYOKCHUS 0€3 Ha4alIbHOM CKOPOCTH»
CKopocTh MPH KPUBOJIMHEHTHOM
11 JIBUKEHUU. J[BUXKEHUE 10 bubmmoreka [{OK
OKPYXHOCTH C TIOCTOSIHHOU 10 https://m.edsoo.ru/ff0ae612
MOJIYJTI0 CKOpOcThIO (8 9)
bu6moreka [IOK
12 P
cHierHe sajat https://m.edsoo.ru/ff0ae72a
bu6mmorekxa [{OK
13 OTtHocurenbHOCTh ABMKeHus (§ 10) httos://m. edsoo.ru/ff0ae98?
KonTtponbnas padota NO 1 o teme
14 «[IpssmMonMHEHOE PAaBHOYCKOPEHHOE Bubmmorexa [JOK
P P ycxop https://m.edsoo.ru/ff0aeb6e
JIBIKEHUEC)
15 HHuepimanbHble CUCTEMBI OTCUETA. bu6mmoreka [JOK
[TepBrriii 3akoH Herotona (§ 11) https://m.edsoo.ru/ff0aeca2
16 Bropoii 3akon Herotona (§ 12)
. bubmuoreka [JOK
17 Tperuii sakon Herotona (§ 13) https://m.edsoo.ru/ff0aee28
bubmuoreka [JOK
18 0 14
CBoboanoe nazerue Tex (§ 14) https://m.edsoo.ru/ff0af738
JIab 6ota No 2
19 «;3;1232(1’{1;’4??;’(1 (:-Iilﬂ cBOOOHOTO Bubmmorexa LIOK
P yORop A https://m.edsoo.ru/ff0afa26
TTaJICHUS
20 3akoH BceMUpHOTO TAroTeHus (§ 15) bubnunoreka [JOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

https://m.edsoo.ru/ff0af8be

YckopeHnue cBOOOHOTO MAJACHUS Ha

bubmmoreka [{OK

21 izl)\me 1 Apyrix HebecHsIx Tenax (§ https://m.edsoo.ru/ff0afb8e
Cuna ynpyroctu (§ 17).

29 Jlaboparopuas pabora NO 3 bubmmoreka [JOK
«OmnpeneneHue KECTKOCTH https://m.edsoo.ru/ff0af044
MIPYXKUHBDY

23 Bec Tena, qeukymierocs ¢
yckopenueM (§ 18)

bu6moreka [IOK

24 Cuna tperns (3 19) https://m.edsoo.ru/ff0af5f8

o5 JInHaMuKa KpUBOJIMHENHOTO bubnuoreka [JOK
nerkeHus (§ 20) https://m.edsoo.ru/ff0af33c

bu6mmoreka [IOK

26 Pemmerme sz https://m.edsoo.ru/ff0afe36
HckyccTBeHHBIE CITyTHUKH 3eMin (§

27
21)

28 VYcnoBus paBHoBecus Ted. LleHtp bubnuoreka [JOK
TspKecTH Tena (§ 22) https://m.edsoo.ru/ff0b02b4

bubnuoreka [JOK

29 Buyet pasrosecu Tex (3 23) https://m.edsoo.ru/ff0b0408
Kontponbras padota NO 2 o teme

30 «3aKOHBI ABIKEHUS U bubmnorexa [IOK

. https://m.edsoo.ru/ff0b06ec
B3aUMO/ICHCTBUS T

31 Nmmynsc Tena. 3aKOH COXpaHEHHUS bubnuoreka [IOK
uMmIynsca (§ 24) https://m.edsoo.ru/ffOb07fa

32 PeaktuBHOE ABMkeHue. PakeTsr (§ bubnunoreka [JOK



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

25) https://m.edsoo.ru/ff0b096¢c
33 Pemenue 3amau
bubmmoreka [{OK
34 Pabora cuet (§ 26) https://m.edsoo.ru/ff0b0a84
35 PaboTa cuibl TSHKECTH U CHITBI bubmmoreka [{OK
ynpyroct# (§ 26) https://m.edsoo.ru/ff0b0db8
[TorenumanpHas 3HEPTUS TENA,
36 MOJTHSTOTO HaJ| 3€MJICH.
[ToTeHnManpHAs YHEPTHS YIIPYTO
nepopMUPOBAHHON NPYKUHEI (§ 27)
Kunernueckas sneprus. Teopema 00
37 W3MCHCHHH KHHETUYECKOW SHEPTUU
(8 27)
38 3aKOH COXpaHEHHUsI MEXaHUYECKOH
suepruu (§ 28)
bu6mmoreka [IOK
39 Pemmerme sz https://m.edsoo.ru/ffOb0c32
40 Kontponbnas padota NO 3 o teme
«3aKOHBI COXPaHEHHS B MEXAHHUKE)
bu6mmoreka [JOK
41 Koxebarensroe apuerne (3 29) https://m.edsoo.ru/ffOb12fe
CB00OOgHBIE KOJIEOAHUS.
42 KonebaTenpHbie cucTeMbl. MasTHUK bubmorexa HOK
https://m.edsoo.ru/ff0b1858
(8 29)
43 BennunHzsbl, Xapakrepusyronme bubnuoreka [IOK
konebartenbHOE ABMKeHue (§ 30) https://m.edsoo.ru/ff0b20f0
44 I'apmonnueckue konebanus (§ 31)
45 JlabopatopHnas pabora No 4 bubnuorexa [IOK



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

«HccaenoBannue 3aBUCUMOCTH
MePHOJIa ¥ YaCTOTHI CBOOOTHBIX
KO0JIEOaHHI HUTSHOTO MasiTHUKA OT
€ro JUIMHBD)

https://m.edsoo.ru/ff0b197a

3aryxaromue KojaeOaHusl.

46
Breinyxnennsie konebanus (§ 32)
bu6mmoreka [{OK
47 Pesonaic (§ 33) https://m.edsoo.ru/ffOblaec
48 Pacnipoctpanenue koneOanuii B bubnnorexa [JOK
cpene. Bomuer (§ 34) https://m.edsoo.ru/ff0b197a
49 JlnmuHa BostHBI. CKOPOCTH bubmuorexa [JOK
pacmpocTtpanenus BoJH (§ 35) https://m.edsoo.ru/ffOb21fe
Hcrounuku 3Byka. 3ByKOBBIE
50
koJsiebanus (§ 36)
BricoTa, TeMOp 1 TpOMKOCTB 3BYyKa (§
51
37)
52 PacnpocTpanenue 3Byka. 3ByKOBbIE
BOJIHEI (§ 38)
OTtpaxkenue 3Byka. 3ByKOBO
53
pe3onasnc (§ 39)
bubnuoreka [JOK
>4 Pemterite a7 https://m.edsoo.ru/ff0b23ca
KonTtponbraas padota NO 4 o teme
55 «MexaHnueckue KojaeOaHus U BOJIHBI Bu6mmorexa LIOK
' https://m.edsoo.ru/ff0b25f0
3BYyK»
Ucrtounuku cBera. Pacipoctpanenue
56
cgeta (§ 40)
57 Otpaxxenue cBeTa. 3aKOH OTPAKECHHUS bubnuorexa [IOK



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

ceera (§ 41)

https://m.edsoo.ru/ff0b2abe

58 [Tnockoe 3epkano (§ 42)
[Ipenomiienue cBera. 3akoH
bubmmoreka [{OK
59 npenomiieHus ceera. [lomHoe
https://m.edsoo.ru/ff0b2fe6
BHYTpeHHee oTpaxeHnue (§ 43)
60 JIun3el. OnTuyeckast cuia JIMH3HI (§ bubnnorexa [JOK
44) https://m.edsoo.ru/ff0b2c6c
N3obpaxenus, qaBaeMble JTUH30M (§
61
45)
JlabopaTtopnas pa6ota NO 5
62 «M3ydeHne cBOMCTB N300paKEHUSI B bubmuorexa [JOK
cobuparomeit muH3e. M3mepenue https://m.edsoo.ru/ff0b31d0
OTITHYECKOM CHITBI JTMH3BDY
bu6mmoreka [IOK
63 Pemmerme sz https://m.edsoo.ru/ff0b3658
bu6mmoreka [IOK
o4 Tas w spetne (§ 46) https://m.edsoo.ru/ff0b38c4
bu6mmoreka [JOK
65 O 0 47
rieckie npHoopst (3 47) https://m.edsoo.ru/ffOb3aea
66 HNutepdepennus u qudpakius cBera bubnnoreka [JOK
(8 48) https://m.edsoo.ru/ffOb3c5c
du3nyuecKuil CMbICT MOKa3aTes
67
npenomiieHus (§ 49)
68 Jucnepcus ceera. [[Bera ten (§ 50)
bu6mmoreka [JOK
69 T 51
MITBI ONTHYCCKHX CHICKTPOB (§ 51) https://m.edsoo.ru/ffOb3f2c
70 JIaGopatopnas pa6ota NO 6 bubnuorexa [IOK

«Ha6J'IIO,Z[eHI/IC CIIJIOIITHOT'O U

https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JIMHEWYaTBIX CIIEKTPOB HUCITYCKaHUS)

71 DNEeKTPOMarHUTHOE TOJIE. bubnmoreka [JOK
DNeKTpOMarHuTHbIE BOJIHEI (§ 52) https://m.edso0.ru/ff0b4206

79 CBoOiICTBA AJIEKTPOMArHUTHBIX BOJTH bubnuorexa [JOK
(8 53) https://m.edsoo.ru/ffOc0a7e

73 JInana3oHbI AIEKTPOMAarHUTHBIX BOJIH bubnnorexa [JOK
(854) https://m.edsoo.ru/ff0b4684
Pa3zBuTHE B3IIIAI0B HA IPUPOTY CBETA

74
(8 55)

bu6moreka [IOK
75 P
CHICHHE Sa1ad https://m.edsoo.ru/ff0c0f4c
KonTponbnas pa6ora No 5 no teme
76 «CBETOBBIC SBJICHUS bubmorexa OK
’ https://m.edsoo.ru/ff0c0e2a
DNEeKTPOMarHUTHBIE BOJHBD»
PagnoaxtuBHOCTE. Moieian aToMOB
77
(8 56)
[Tornomienue u uCIyckaHue cBeTa
78 atomamu. [Ipoucxosxnenue bubmmorexa [TOK
o p a https://m.edsoo.ru/ff0c12a8
JIMHEWYATHIX CIIEKTPOB (§ 57)
PannoakTrBHBIE TPEBpAIICHUS

79 ATOMHBIX Si7IEP. 3aKOH
paauoakTUBHOTO pacmaza (§ 58)

80 DKCIEepUMEHTAIbHBIE METO/IbI bubnnoreka [JOK
uccaeaoBanus dactuil (§ 59) https://m.edsoo.ru/ff0c144c
JlaboparopHas pabota No 7

81 «I/I3M12 eHI:/Ie eclieCTBeHHoro Bubmmorexa LIOK

P https://m.edsoo.ru/ff0c1550
paaranroHHOTo oHA T03UMETPOM»

82 OTKpbITHE TPOTOHA U HEUTpOHA (§ bubnuorexa [IOK



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550

60) https://m.edsoo.ru/ff0c1672
83 CocraB aTOMHOTO sizipa. SnepHbie bubnmoreka [JOK
cuibl (§ 61) https://m.edsoo.ru/ff0c18ac
bubnunorexa [JOK
84 Oueprus cBs3u. edekr maccor (§ 62) httos//m.e dSO(I)_.[ru ffoclald
85 Henenwne siaep ypana. Llennast bubnuoreka [JOK
peakmus (§ 63) https://m.edsoo.ru/ff0clb4da
Jlaboparopuas padora No 8
86 «M3ydenue neneHus sipa ypaHa 1o
¢dboTorpaduu TpekoB»
SAnepnsiit peaktop. [IpeoOpazoBanue
87 BlilyfpeHHepﬁ 3Hep1;1/m I;Tmfﬁmx aaep bubamorexa [JOK
https://m.edsoo.ru/ff0c2126
B DJIEKTPHUYECKYIO dHEpTHio (§ 64)
88 ATomHast sHepreTuka (§ 65) Et?[?sﬂll;lr?::;igr(jllif 0c1c58
89 buonoruueckoe aeicTBre paaranuu bubmuoreka [JOK
(8 66) https://m.edsoo.ru/ff0cld7a
90 TepmosinepHas peakuus (§ 67)
bubnuoreka [JOK
o1 Pemmerite sazas https:// m.edsoc%.I ru/ff0c1e88
JlabopaTtopnas padora No 9
92 «3yueHne TpEeKOB 3apsHKEHHBIX
YacTHI] 110 TOTOBBIM (poTorpadusimy»
Kontponbras padota NO 6 o teme
93 «CtpoeHue aroma 1 aTOMHOTO Spa. bubnuoreka [IOK
Hcnonp30Banue S3HEPrUu AaTOMHBIX https://m.edsoo.ru/ff0c223e
sep»
94 IToBTOpeHue, o6oOIIeHNE.



https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

Mexannueckue SIBICHUS.

95 [ToBTOpenue, o6obmenue. Temiossie 1 bubmuorexa [IOK
SIBJICHUSL. https://m.edsoo.ru/ff0c245a
9% [ToBTOpenue, oboOIICHNE. 1 bubmoreka [IOK
DNEeKTPOMarHUTHBIC SIBJICHMUSI. https://m.edsoo.ru/ff0c2572
97 [ToBTOpEnue, 06001IEeHNE. 1 bubnnorexa [JOK
KBaHTOBBIC SBIICHUS. https://m.edsoo.ru/ff0c2a22
IToBTOpenue, o000meHne. Hayunorit
98 MeTo;l)IozHaHHs[ I/II:FO peanm};{mﬂ B 1 bubmorexa HOK
(PUSHUECKIX HCQTETOBANTAX, https://m.edsoo.ru/ff0c2b30
[ToBTOpenue, o6o6menne. Cs3b
99 (U3HUKN ¥ COBPEMEHHBIX TEXHOJIOTHI 1 bubnuoreka [IOK
B o0yactu nepenaun nHGOPMAIIUH, https://m.edsoo.ru/ff0c2c52
JHEPreTHKE, TPAHCIIOPTE.
bu6mmoreka [IOK
100 Hostoperne, 0boduiee. L https:// m.edso;I ru/ff0c2d6a
101 [ToBTOpEHME, 060OIICHNE. 1 Et?[?sH;I;T:cizgr(jlllff 02682
102 [ToBTOpEHME, 060OIICHNE. 1 Et?[iH;I;T::iﬁ)gﬁ/I:f 0c3044
103 [ToBTOpEHME, 00OOIICHNE. 1
OBUIEE KOJIMYECTBO YACOB I10 103

I[TPOTPAMME



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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