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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (u3MKe HAa YpPOBHE OCHOBHOrO OOIIEro 00pa3oBaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHUH U TpeOOBaHHWI K pe3yibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toMm ¢eaepaabHOl paboueid MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opMupoBaHHe
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOYYAlOIMXCS M OpPraHU3alMI0 H3Y4YCHHS
Gu3MKN Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mno (usnke y4uTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzauuu TtpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma mo (u3uKe ycTaHaBIMBAET pacmpesiesieHne yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjaracT TpUMEpPHYIO MOCIEA0BaATEILHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHSA MPEIMETHOIO COAEpPNKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpamMma mo ¢usuke pazpaboTaHa C LEIbI0 OKa3aHUA METOAUYECKOM
MIOMOIIH YYUTEIIO B CO3/IaHNHU paboueii mporpaMmbl IO y4eOHOMY TPEIMETY.

®du3urka SABISIETCS CUCTEMOOOPA3YIOIIHMM JIJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHUEH, OMOJI0THEN, acTpoHOMUEH U Ppuzndeckoi reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa, MPEeNOCTaBiIsIeT Haubosee sSiCHbIE
0OpasIipl MPUMEHEHHsSI HAYYHOTO METOJAA TMO3HAHUSA, TO €CTh CI0Cc0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUsA B CTPYKType OOILero
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTU U
MHTepeca K HayKe y 00y4yarouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpeJrojaracT OBJIAJICHUE
CIIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

+ HAy4YHO OOBACHATD SIBJICHUS;

+ OILICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMS;

+  WHTEPIPETHPOBATH JAHHBIC U MCIOIH30BATh HAYYHBIE T0KA3aTEIHCTBA JIJIS

MOJTyYEHUs BBIBOJIOB.



[lenrn wusyuenus ¢GU3MKA HA YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUS
onpenenensl B Konmenmuu mnpenomaBaHusi ydeOHoro mpeamera «Duszuka» B
oOpa3oBaTenpHBIX oOpraHusanusax Poccuiickoit ®Denepanuu, peamu3yOIINX
OCHOBHBIE  00II€00pa3oBaTebHbIE MPOTPAMMBI, YTBEPXKIEHHON peHIeHHUEM
Komnernn MununcrepctBa npocsenieHust Poccuiickoit @enepannu (mpoTokosa ot 3
nexadps 2019 r. Ne [1K-4BH).

Heau uzyyenust pu3suKu:

« TpuOOpeTeHHEe HHTEepeca M CTPEeMJICHHS OOYYalomMXCsi K HAyYHOMY
U3YYEHUIO TPHUPOJIbI, Pa3BUTHUE WX HHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

+ pa3BUTHUE MPEICTAaBICHUI O HAYYHOM METOE Mo3HaHus U (popMHupoBaHUE
UCCJIEIOBATENBCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

+ (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHUS KaK PE3yJibTaTa U3y4eHUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

+ (opMHpOBaHHE MpPEACTABICHUN O posin (U3MKHU JUIsl pa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

« pa3BUTHE  TMPEACTaBICHHMM O  BO3MOXHBIX  cdepax  Oyayuieit
npoeCCUOHAIBHON NIeSITEILHOCTH, CBSI3aHHOU ¢ (PU3UKOM, MOATOTOBKA K
JaynbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmxeHne 3TUX LeNned mporpamMmbl MO0 (U3MKE Ha YpOBHE OCHOBHOTO

o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

« TOpUOOpeTeHue 3HAaHUH O JUCKPETHOM CTPOEHUH BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, DJEKTPUYECKHX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSIX;

+ mnpuoOpeTeHne YMEHUN OMHUCHIBATh U OOBSCHATH (DU3UUYECKUE SIBICHUS C
UCIIOJIb30BaHUEM MOIYUYECHHbBIX 3HAHU;

+ OCBOEHHE METOJOB  pEIIEHUs  MPOCTEHUIINX pacy€THBIX 3aj1a4

C UCTIOJIb30BaHUEM buznyeckux Mojielell, TBOPYECKUX
Y TIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

+  pa3BUTHE YMEHUW HAOIIOMATHh MPUPOHBIC SBJICHUS U BBITIOJHATH OTBITHI,
JabopatopHble pabOThl U DKCIIEPUMEHTAIbHBIE HUCCIACAOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX MPUOOPOB;

« OcBOoeHHE NpHUEMOB paboOThl ¢ MH(poOpMauel GU3NUECKOro COoAepKaHusi,
BKJIIOYasi THPOPMAIMIO O COBPEMEHHBIX TOCTIKEHUAX (PU3MKHU, aHATU3 U
KPUTHYECKOE OIICHWBaHNE WHPOPMAITUH;

+  3HaAKOMCTBO co chepamu TTpodheCCUOHAIBHON ACSATEILHOCTH, CBI3aHHBIMU
C (Qu3uKON, MU COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha
JOCTHXKEHUSIX (PU3UUECKOIN HAYKH.



Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YpOBHE OCHOBHOTO OOLIETO
obOpazoBaHus oTBoAUTCS 238 "acoB: B 7 kilacce — 68 yacoB (2 yaca B He/ICNO), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 gaca B HefIeNiO).

[Ipennaraemselii B mporpamMmMe 1o (usmke nepeueHs 1abopaTopHBIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BIOOP MPOBEACHUS
7a00paTOpHBIX PabOT U OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEH
oOyJaromuxcs, CIUCKa SKCIIEPUMEHTAIBHBIX 3aJaHUM, MpeajaraeMblx B paMmKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 9K3aM€eHa 110 (PU3UKE.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®usuka — Hayka o mpupozne. SBneHus npupoapl. OuznyecKue sBICHUSA:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. W3mepenue ¢usnueckux BenuuuH. Dusnueckue
npubopsl. [lorpenHocts u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢w3uka wu gApyrme ecTeCTBEHHbIE HAyKM H3Y4aloT TMPUPOIY.
EcTecTBeHHO-HAy4YHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAyYHOTO
BOIIPOCA, BBIIBUKEHUE TUMOTE3, IKCIIEPUMEHT MO MPOBEPKE THUIIOTE3, OOBSICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NIECKUX SIBJICHUN C TTIOMOIIBIO MOJIETEH.

Hemoncmpauuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUUYECKHUE, MAarHUTHBIE,

CBETOBBIC SABJICHUSI.
2. Dusuyeckue NMpuOOPHI U MpoIeaypa MPSMbIX U3MEPEHUN aHAJIOTOBBIM U
HU(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimaul.
1. OmpepeneHue LEHbI ASEHUS Kbl U3MEPUTEIBHOTO MpUOopa.
2. M3mepeHue pacCTOSHUMU.
3. H3amepenue o0bEMa KUAKOCTU U TBEPJOTO TEa.
4. OmnpeneneHne pa3MepoB MajlbIX TE.
5. M3Mepenue temreparypbl NpU IOMOIIHA KUIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE THMIOTE3bI: JATBHOCTH MOJIETA
IapuKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OOJbIIe, YeM OOJIbIlie BHICOTA
MycCKa.

Paznean 2. IlepBoHayasibHbIEe CBEJCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BeliecTBa: aTrOMbl M MOJIEKYJb, WX pa3Mmepbl. OINbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxxenne yactull BemiecTBa. CBsA3b CKOPOCTHM JBWIKEHHSI YacTHI[ C
temnepaTypoil. bpoyHoBckoe nBmxeHue, auddysus. BzaumoneiicTBue yactuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(kpucTamIM4eckux) Tesl. B3auMoCBs3b MEXIy CBOMCTBAMM BEIIESCTB B Pa3HBIX
arperaTHbBIX COCTOSIHUSIX U MX aTOMHO-MOJEKYJISPHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.



Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JABHKEHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue  siBieHWH, OOBSACHSAIOMIMUXCA MPUTSKECHUEM W

OTTAJIKMBAHUEM YaCTUIL BEIIECTBA.
Jlabopamopuvie pabomul u onvimol.
1. OueHka pauamerpa aroma METOIOM  PSIOB (c
UCIOJIb30BaHuEM (hoTorpaduii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBUKeHHe U B3aUMOAeHCTBHE TeJl.

Mexannueckoe IBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpelHsAsI CKOPOCTh MPU HEPABHOMEPHOM ABWKEHHH. Pacuér mytu u
BPEMEHU JIBUKCHUSL.

SBnenue wHepnuu. 3aKOH MHEpUHMHU. B3anMoneicTBuMe Ten Kak MNpUYMHA
M3MEHEHUsI CKOPOCTH JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InmoTHOCTE BemecTBa. CBsI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULEC
o0BbEMa BelleCTBa.

Cwmita Kak XapakTepUCTHKa B3auMOAeUCTBHs Tell. Cuiia ynmpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ MOMOLIBIO AUHAMOMETpA. SIBJICHHUE TATOTEHUS W CHIIA
TsokecTd. CHila TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HAIIPABJIEHHBIX 110 OAHOM npsiMoil. PaBHOoercTByomas cuil. Cuna TpeHus.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHUe B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHn4ecKoro IBUKEHUS TeNa.

N3mepeHne cKkOpOCTH NMPSAMOJIMHENHOTO JBUKEHHS.
HabGnronenue siBjeHUST MHEPIIHUH.

Hab6nronenmne n3MeHeHust CKOpOCTH MPY B3aUMOJICHUCTBUH TEll.
CpaBHEHME Macc MO B3aUMOJIEVCTBUIO TEL.

o v A W N

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSIMOM.

Jlabopamopusie pabomel u onvimel.

1. OmpeneneHne CKOPOCTH PaBHOMEPHOTO JBUKEHUS (IIapuKa B JKUIKOCTH,
MOJIEJIH JICKTPUIECKOr0 aBTOMOOMIIS M TaK Jajee).

2. Ompenenenne CpeaHEN CKOPOCTH CKOJIBKEHHS OpyCka WM IapuKa To
HAKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPIOTO TeJa.

4. OmbITHI, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTsKEHUs (nedopmariim)

TPY)KUHBI OT TIPYIIOKEHHOMW CHJTBI.



5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl TPEHUS CKOJIBKEHHS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJIUYCHUS NaBiieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJieHUsI raza oT o0bEma, TemrepaTypsl. llepenaua naBneHus
TBEPBIMUA TEJIAMH, KUIAKOCTSIMU M Ta3zamu. 3akoH [lackans. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTH JABJIEHUS >KHJIKOCTH OT TIIyOMHBI. [ mapocraTmyeckuid
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbL.

AtMocdepa 3emnn u atmochepHoe napneHue. [IpuyuHbl cyriecTBOBaHUS
BO3ymHOM oOosnouku 3emiu. OmnbiTt Toppuueru. M3mepenue atrmocdepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEpPHOTO JAaBJEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHMUS.

JlelicTBue XKUOKOCTH U ra3a Ha IMOTPYKEHHOE B HUX TEJIO. BeITankuBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBanue.

Hemoncmpauuu.
3aBUCUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs KUJIKOCTBIO U TA30M.
Coobmiaromuecs cocyabl.

['mapaBauyueckui mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

o v A W N E

3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIBI OT 00bEMA OTPYKEHHON YaCcTH Tena
Y IUIOTHOCTH KUIKOCTH.

N

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcIloBHE IJIaBaHUA TEJI: IUIABAHUE WJIN NIOTPYKEHUE TET B 3aBUCUMOCTH OT
COOTHOWIEHHUSI TUIIOTHOCTEU TEJIA U KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMA MOTPYKEHHOMN B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CWJIBI, JCWCTBYIOIIEH Ha  TEJO,
IIOIPYKEHHOE B JKUIKOCTbD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJTKUBAIOIIEH CUIIbI, IEMCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnpITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAIKUBAIOLIECH CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMa MOTPYKEHHON B KUJIKOCTh
YaCTH TeJla U OT TJIIOTHOCTH KHUJIKOCTH.

5. KoHcTpyupoBanne apeoMmerpa WIH KOHCTPYMPOBAaHHE JIOAKH U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3zgea S. PaGoTra nu MOIIHOCTB. JHeprus.



Mexannyeckast pabota. MOITHOCTb.

[TpocTele MexaHM3MBI: pblyar, OJIOK, HAaKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecus pblyara. [ [pumeHnenue npaBuiia paBHOBECHS pblyara K 0JI0Ky. «30JI0TO€
npaswiio» MexaHuku. KI1JI npocTteix Mmexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckass 3Heprus. KuHeTHueckas M NOTEHUMAlbHAas SHEPrUsl.
[TpeBpaleHre 0JHOTO BU/Ia MEXaHUYECKON SHEPTUU B IpYroi. 3aKOH COXpaHEHUs
HHEPIrUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1. Omnpenenenue paboThl CUIIbI TPEHUS IIPU PABHOMEPHOM JBHUKEHHUHU TeJIa MO

TOPU30HTAIBLHON MOBEPXHOCTH.

2. HccnenoBanue ycinoBuil paBHOBECHUS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUs MEXAHUYECKOM YHEPTUM.

8 KUIACC

Paszngea 6. TenioBbie siBJICHHUS.

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO--KUHETUYECKOW TEOPUU CTPOECHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NTOATBEPKAAIOIINE
OCHOBHBIE T0JIOXKEHHUS MOJIEKYJIAPHO-KUHETUYECKOU TEOPHUHU.

Monenu TBEPAOro, JKUIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJISIPHO--KUHETUYECKOU TEOPUH.
CmaunBaHNE U KalWUISIPHBIE SIBJICHUS. TEIIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBs3p TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKECHUS
yactull. BHyTpenHsisi sHeprus. CrnocoObl W3MEHEHUsT BHYTPEHHEH SHepruu:
TerIonepeaaya u copepiieHre padboTsl. Buasl Temonepenayu: TemIonpoOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KomnyectBo TeminoTel. YaenbHasd TEIJIOEMKOCTH BENIECTBA. 1eIIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHEe TeryioBoro Oananca. [lnaBnenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpHOro
JABJICHUSL.

BrnaxHocTth BO31yXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPAHUS.



[Tpunuumnel pabots! TernoBbix Asuraresneit KI1J[ termmoBoro apurarens.

TernoBsie ABUI'aTCJIM U 3alllUTa oxpyxcaromeﬁ CpCIbl.
3aKoH COXPaHCHHUA U NPEBPAICHNA DHCPIUU B TCIJIOBBIX IIPOMHCCCAX.

Hemoncmpayuu.

1.

2
3
4.
5

© o N o

HabiroieHue OpoyHOBCKOTO IBUYKEHUS.

Hab6mronenune nuddysun.

Habmroienue siBieHni CMauMBaHUSI U KaWJUIAPHBIX SIBJICHUA.
Habiro1eHue TenaoBoro paciiupeHust Tel.

W3MeHeHne naBieHUs raza Mpu U3MEHEHUM O00bEMa M HarpeBaHUM WJIU
OXJIaXICHUH.

[TpaBuiia u3MepeHus TeMIepaTypsbl.

Bunae! Tenmonepenayn.

OxJtaXkieHue Ipyu COBEPIIEHUH PabOTHI.

HarpeBanue npu coBepuieHH pabOThl BHEITHUMH CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabmroneHne mocTostHCTBA TeMIepaTyphl IPH TUTABICHUU.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKEHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnbITEl 10 HAONIOJACHUIO TETUIOBOTO PACHIMPEHHUS Ta30B, XUIKOCTCH WU
TBEPABIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OJJTOHE HIITPUILA.

OnpIThl, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTh [IaBJICHUS BO3/yXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka rumoTe3pl JIMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KU JIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIIEPaTyPhI.

HaOmronenne wu3MEHEHUsT BHYTpPEHHEHW OJHEpPrUM Teja B pe3yJbTare
TeruIonepeaayr U paboThl BHCITHUX CHJI.

HccnenoBanue siBIeHUS TEMJIOOOMEHA MPHU CMENIMBAHUM XOJOJHOU H
ropsiueu BOJIBI.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOTO  BOJOW  Mpu
TEII000MEHE C HAarpeThIM METAUTMUYECKUM LIHJITMHAPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca ucrnapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHONW TENJIOTHI MIABICHUS JbJA.



Paznen 7. djekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JIEKTpUYECKUX 3apsaoB. B3ammopeincteue
3apsbKeHHBIX  Ten. 3akoH Kymona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apsJI0B U PACCTOSIHUS MEXKTY TeJIaMu).

Onekrpudeckoe nojie. Hanpsok€HHOCTh 3iekTpudeckoro nosst. [lpuHnmn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKkux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpOBOJHMKM W JUAJEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCJIOBHUSl CYIIECTBOBAHUS AJIEKTPUUYECKOrO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onekrpudeckass nemnb. Cuina  TOKa.  DJEKTPUYECKOE  HAIPSKCHUE.
ConpoTuBiieHHE NPOBOJHUKA. Y IEIBHOE CONPOTHBIIEHME BeHlecTBa. 3akoH Oma
115 yuactka nenu. [locnenoBarenbHoe U MapalljIeIbHOE COEIMHEHUE MPOBOJHUKOB.

Pabota ¥ MOIIHOCTH 3JIEKTpUYECKOrOo ToKa. 3akoH JDxoynsa—JleHna.
DneKTpuYecKre ey U MOTPEeOUTENH ICKTPUIEeCcKo sHeprun B O0bITy. KopoTkoe
3aMBIKaHUE.

[TocTtostHHBIE MarHuThL. B3anmMoaencTBHE TOCTOAHHBIX MATHUTOB. MarHuTHoe
nojie. MarHuTHoe mosne 3eMJIM U €ro 3HadYeHue Uil KU3HU Ha 3emiie. OmnbIT
Opcrena. MarHuTHOE o€ AIEKTPUYECKOro Toka. I [puMeHenne aneKkTpoMarHuToB
B TeXHUKeE. JleiicCTBHE MarHUTHOIO TIOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOJBUTATEIb
MOCTOSHHOTO TOKa. MCnonp30BaHHWE DJIEKTPOJBUTATENIEM B  TEXHUYECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHne dneKTpoMarHuTHOW MHAYyKIuU. [IpaBuio Jlenna.
Onextporenepatop. CriocoObI OTyUYeHUSI dTEKTPUIECKON IHEPTUH.
DNEKTPOCTAHIIMKY Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

1. DOnexkTpu3auus Tedl.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEN.
YCTpOUCTBO U IEUCTBUE NEKTPOCKOTIA.

DneKTpocTaTH4eCcKast HHAYKIHUS.

3aKOH COXpAaHEHUS INEKTPUUECKUX 3aPAI0B.

[IpOBOJHUKH U JUDIICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHNMKHM TTOCTOSIHHOTO TOKA.

L 0O N o Uk W N

JleicTBHS DAEKTPUYECKOTO TOKA.
10. DJIEKTPUYECKHM TOK B KUJIKOCTH.



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

25.

["a30BbIi1 pa3psin.

N3MepeHue Cuiibl TOKa aMIIEPMETPOM.

N3Mepenune 3eKTpUYECKOTO HAPSKEHUST BOJIBTMETPOM.

Peocrar n MarasuH cOnpoTHBIICHUN.

BzaunmojeiicTBre MMOCTOSIHHBIX MAarHUTOB.

MoenupoBaHrue HEBO3MOXKHOCTH Pa3/ICICHUS TTOJII0COB MAarHUTA.
MopenupoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MMOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIAH.

OmnbiTer apanes.

3aBUCMMOCTh HAIpPaBJICHUS WHAYKIIMOHHOTO TOKAa OT YCIOBHH €ro
BO3HUKHOBCHHSI.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

OnbITel 1O HAOMIONCHUIO AJIEKTpU3AlMU  Tel WHAYKIUEW U TMpu
COIIPUKOCHOBEHUH.

HUccnenoBanne HNEUCTBUSL DIEKTPUYECKOTO TOJS HA MPOBOJHUKUA U
JTIUDJICKTPUKH.

COopka u mpoBepka pabOThI JIEKTPUICCKON 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA, MIYIIErO0 4Yepe3 PEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITEI, JEMOHCTPUPYIOLIUE 3aBHCUMOCTD AIEKTPUUECKOTO
COTNPOTUBJICHUSI TIPOBOJAHUKA OT €ro JJIMHBI, IUJIONIAJAN TMOMEPEUYHOrO
CEUEHHMS U MaTepuara.

[IpoBepka mpaBuia CIOXKEHUS HANPsHKEHUUW TIPU  TOCJIEI0BATEIILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia sl CUJBI TOKAa NPHU TapauieIbHOM COEIUHECHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI AIAESKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTOP.
OnpeneneHne MOUTHOCTH  DJIEKTPUYECKOTO TOKAa, BBIJACISAEMONW Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, WIYIIETO 4Yepe3 JaMIIOuKy, OT
HaIpsDKeHUS Ha Hel.



13. Onpenenenne KII/1 narpeBarens.
14. MccnenoBaHue MarHuTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MArHUTOB.
15. VI3yueHue MarHuTHOTO MOJIs MIOCTOSIHHBIX MArHUTOB MPU UX 00bETUHEHUU
U pa3JIeJICHNH.
16. MccnenoBanue AEUCTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OOBITBI, JIE€MOHCTPHUPYIOILINE 3aBUCHUMOCTh CUJIBI
B3aUMOJECHUCTBUSA
KaTyIIKH C TOKOM ¥ MarHuTa OT CUJIbl TOKA U HAIIPABJICHUS TOKA B KATYIIKE.
18. M3yueHue nelCTBUSI MArHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
19. KoHcTpyrpoBaHue U n3ydeHue padoThl JJIEKTPOIBUTATES.
20. U3mepenue KIIJI 351eKTpOIBUTATENBHON YCTAHOBKH.
21. OnbBITBI IO  MCCIICIOBAHUIO SIBIICHUS 3JEKTPOMATrHUTHOW WMHIAYKIIMU:
MCCIIEIOBAaHUE U3MEHEHUN 3HAYCHUS U HAIIPABJICHUS MHAYKIIMOHHOTO TOKA.
9 KVIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe naBwkeHue. MarepuanbHag Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHMYECKOIO JBWKECHHS. PaBHOMEpHOE NpPSAMOJIUHEWHOE
nBr>keHue. HepaBHoMepHOe npsMonMHENHOE JBH>KeHUE. CpelHss 1 MTHOBEHHAs
CKOPOCTb TeJjla IPU HEPABHOMEPHOM JABUKECHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMOMHEHHOe aBwkeHue. CBoOoaHOE
najaenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpY>KHOCTH. Ilepmon u dacrtora obOpaieHusl.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpocTpeMHUTEIbHOE YCKOPEHHUE.

[lepBbiii 3ax0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyuHLMT CyNEepO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuia TPEHUS CKOJIbKEHUS, CHJIa
TPEHUsI OKOSI, APYTUE BUJIBI TPCHUSI.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTECHUS. YCKOPEHHE CBOOOIHOTO
nanenusa. JBwxkenue mianer Bokpyr CosnHna. IlepBasi kocmMuueckass CKOPOCTb.
HeBecomocCTh 1 neperpysku.

PaBHoBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynse tena. IsMeHeHne umiyibea. MImynbCc cuiibl. 3aKOH COXPAaHEHMS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TsKecTH, YHPYTOCTH,
TpeHusi. CBA3b 3HEpruu u padoThl. [loTeHnnanbHas sHeprus Tela, MOJHATOr0 Hajl
ITOBEPXHOCTHIO 3eMJn. [loTeHIManbHas sHeprus cxaTon npyxuHsl. Kunernueckas



sHeprud. TeopeMa 0 KMHETHYECKON SHEPIHH. 3aKOH COXPAHEHUS MEXAHHYECKOU

OHCPI'UH.

Jemoncmpayuu.

1.
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8.
9.

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

Habnrogenne MexaHM4ecKoro JBHKEHUS TeJa OTHOCUTENBHO Pa3HbIX TEJ
OTCYETA.

CpaBHEHHE TyTe W TPAEKTOPUU JBMXKEHHSI OJHOIO M TOTrO K€ Tena
OTHOCHUTENIBHO Pa3HbIX TEJI OTCYETA.

N3mepenne CKOPOCTH U YCKOPEHUS IIPSIMOJINHEWHOTO IBUYKEHHS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKECHUS.

HabGnronenue nBM>KEHMS TeJla 0 OKPY>KHOCTH.

Habmroienue MexaHn4ecKux sBJICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH>)KEHUN OTHOCHUTEIIBHO
KaOuHeTa (QU3UKU.

3aBUCUMOCTh YCKOpPEHHUs Teda OT MacChl Tejaa W JEHCTBYIOLIEH Ha HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa pu yCKOPEHHOM JBHKCHUHU.

[lepenaya uMIryabca Mpy B3aMMOJECHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IIPU HEYNIPYTOM B3aUMOJEHCTBHUU.

CoxpaHeHue UMITyJibca Npy adCOJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HabGnrogenne peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX PU CBOOOTHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH NPU JBHKEHUH TeEJIa MO ACHCTBUEM
NPY>KUHBI.

Jlabopamopusie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Ijisi pasroHa W JAJIBHEHIIETO PaBHOMEPHOIO
JBIDKEHUS MTAPUKA WA TETICHKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBKEHUSI OpycKa WU JIBHKCHHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

Omnpenenenue yCKOpPEHHS Tejda TPH PaBHOYCKOPEHHOM JBHKCHHUHU IIO0
HAKJIOHHOM IUIOCKOCTH.

HccnaenoBanre 3aBUCHMOCTH TYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM
JBMOKCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TIPH PABHOYCKOPEHHOM JBHXKEHUU 03
HAaYaJIbHOW CKOPOCTH IYTH OTHOCSTCS KaK PSIJA HEUYETHBIX YHUCET, TO
COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHH OJMHAKOBHI.



6. MccmenoBanue 3aBUCMMOCTM CHJIBI TPEHHSI CKOJBXEHUS OT CHJIBI
HOPMAJIBHOTO JaBJICHUS.
7. Omnpenenenne ko3 UIIMEHTa TPEHUS CKOIBKCHHUS.
8. OmnpeneneHue )KECTKOCTH NPYKUHBI.
9. Ompenenenue padbOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHUU TeJIa 110
TOPU30HTAJIBHOM MMOBEPXHOCTH.
10. Onpenenenue pabOTBl CHUJIBI  YOPYTOCTH IpU MNOABEME TIpy3a C
UCITOJIb30BAaHUEM HEIOABUKHOTO U MOJABUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.
Pasznen 9. Mexann4yeckue Koj1eOaHUSI U BOJIHBI.
KonebatenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: epHo,
4acToTa, aMIUINTyJa. MaTeMaTudecKui U NPYKUHHBIM MasTHUKU. [IpeBpaienue
SHEPrUH MPU KOJIeOATETbHOM JBUKECHHUH.

3aTyxaromnue KoJieOanus. BeiHyKeHHble — KoJiebaHus. Pe3oHaHc.
MexaHnyecKue  BOJIHBL. CpolicTBa MexaHW4eckux  BOJIH. [IpogonbHbIe
Y TIOTIEPEYHbBIE BOJIHBI. JlnrHa BOJIHBI u CKOPOCTb €€

pacnpocTpaHeHusi. MeXaHM4eCKUE BOJHBI B TBEPJOM TEJI€, CEHCMUYECKUE BOJHBI.
3Byk. I'poMKOCTh 3ByKa M BbicoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YIBTPa3BYK.
Hemoncmpauuu.
1. HaOmromenwe kosieOaHui Tel MOX JIEWCTBUEM CHIIBI TSKECTH U CHIIBI
YIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAHUHM U pe30HaHCa.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
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AKYCTUYECKHUI pE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OmpezgeneHue 4YacToThl U nepuoja  KojeOaHuit
MaTeMaTUYECKOT0 MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEPHOJIa KoeOaHUi MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBHCHUMOCTH TMEpUOIa KOJCOAHWI MOBEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. VccnemoBaHnue 3aBUCHUMOCTHU TIEpUOa KOJICOaHUH MPY>KUHHOTO MasiTHUKA
OT MaccChl rpysa.

5. IIpoBepka HE3aBUCHUMOCTH TepHoja KoyieOaHWM Tpy3a, MOJABEIICHHOTO K
HUTH, OT MAcChl Irpy3a.



6. OmbBITBI, JACMOHCTPUPYIOIIHE  3aBUCUMOCTh  IEpHOJA  KOJeOaHUU
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaeHUS.

Paznea 10. D1eKTpOMATrHUTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  OJJEKTpOMarHuTHble  BOJIHBL.  CBOKCTBa
ANEKTpOMarHuTHhIX BOJH. Illkana »iekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DneKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE CBOKCTBA
CBETA.

Hemoncmpauyuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. 3yueHne CBOWCTB AJIEKTPOMArHUTHBIX BOJH C IMOMOIIBI0 MOOHIJIBHOTO

TenedoHa.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlyueBass  momens  cBera.  Mcrounmkm — cBeta.  IIpsmonunernnoe
pacnpoctpaHenue ceera. 3atMenust Connna u JIynel. Otpaxkenue ceta. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cera. 3akoH npenomieHus ceeta. [lonHoe BHyTpeHHEe
OTPaXCHHUE CBETA. Hcnonb30BaHue MOJIHOTO BHYTPEHHETO
OTPAKEHUSI B ONTUYECKUX CBETOBOAX.

JIunza. Xopa nyued B inH3e. OnTuyeckas cuctema (poroanmnapara, MUKPOCKOIIA
U Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opykocTh U JadibHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel Hptorona. Croxenue
CIIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceeTa.

Hemoncmpauuu.

[IpssMONMHENHOE pacIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[TonyueHnne n300pakeHU B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJax.
[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Iyder B paCCEUBAIONIEH JIMH3E.

[Toryuenue n300pakeHuii ¢ TOMOIIBIO JIMH3.
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[Tpuniun geiictBus doToanmapara, MUKPOCKOTIA M TEJIECKOIIA.
10. Mopenp riasa.
11. PaznoxkeHue 6e10ro cBeTa B CIEKTP.



12. [Tomydyenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTHM yIJla OTPaKEHHS CBETOBOTO Jiyda OT yrIJja
MajcHUS.

2. W3ydenue xapakTepUCTUK M300paKeHUs MpeIMeTa B IIJIOCKOM 3epKaJle.

3. HccrenoBaHue 3aBUCUMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOTO Jiyda OT yrja
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. TlomyuyeHue n300pakeHUI C TOMOIIBIO COOMPAIOIICH JTNH3BI.
OmnpeneneHue POKYCHOTO PACCTOSHUS M ONTHYECKONW CHIIBI COOMparomen
JIMH3EL.

6. OMNBITHI 110 Pa3IOKEHUIO OEJIOr0 CBETa B CIIEKTP.

7. OmBITBI TIO BOCHPUATHIO IIBETa MPEIMETOB IPHU MX HAOIIOJCHUM Yepe3
L[BETOBbIE (DPUIIBTPBI.

Pa3znen 12. KBaHnToBbI€E SIBJICHMUS.

Onwitel Pe3epdopna u mianetapHas mojenb atoma. Mojens aroma bopa.

Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHedaTeie CIIEKTPHI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U raMmma-uzinydeHusi. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmozens aromHoro sapa. HM3oromsl.  PaguoakTuBHBIE
npeBpanieHus. [lepuon nmonypacnaga aTOMHBIX SIAEP.

SnepHbie peakuuu. 3aKOHBI COXPAHEHHs 3aps0BOIO MU MacCOBOTO YHCEIL.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchbl M SHEpruM. Peakuun cuHTE3a U
nenenusd siaep. Ucrounuku 3aeprun CosHIla U 3BE3 .

SnepHas sHepreTuka. JleMCTBUSA pPaAMOAKTHUBHBIX W3JIYYEHUW Ha JKUBBIC
OpTraHU3MBI.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.
CnekTpbl pa3IuyHbIX Ta30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.
Pabora cuéTunka HOHU3UPYIOMINX U3TYyUCHH.
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Perucrpanus uzmydeHust IPUPOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaGnroneHue CIUTONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccnepgoBaHue TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI [10 TOPMO3HOMY ITyTH
(o dotorpadusam).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.



[ToBTOpHUTENHEHO--00001IAOIINIT MOTYJTb TIPETHA3HAYECH AJISl CUCTEMATHU3allH
¥ 0000111eHNS TPEIMETHOTO CO/IEP KAHUS U OIBITA AESATEIbHOCTH, IPUOOPETEHHOTO
Ipu HU3YyYEHUH BCETO Kypca (DU3MKH, a TaKkKe N MOJTOTOBKA K OCHOBHOMY
rOCy/IJapCTBEHHOMY JK3aMeHy IO (pusuke sl 00ydaroluxcsi, BIOpaBIIMX 3TOT
y4€eOHBII IpeIMET.

[Tpu U3y4yeHUN NaHHOTO MOIYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUNBAETCS AOCTHKEHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yJlbTaToB  0o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HMCCIIEOBAHUS
SBIICHUN TPHUPOABI U TEXHHUKHU, OBJAJCHHUE YMEHUSIMH OOBICHATH (DU3HUECKUE
SBJICHHS, IPUMEHSAS TOJYYECHHbIC 3HAHWSA, pelaTh 3aJaud, B TOM YHCIIE
KAuECTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpyHIMIIMATBHO NEATEIBHOCTHBIN XapaKTep JaHHOTO pa3/eia pean3yercs 3a
CU€T TOr0, YTO O0YYaIOIIHUECS BBINOJHAIOT 3a/1aHUs, B KOTOPBIX UM MpeaJaraeTcs:
Ha OCHOBE MOJYYEHHbIX 3HAHUM pacro3HaBaTh U HAYYHO OOBIACHATH
¢usznyeckue SBICHHS B OKpPYKAWOLIEH TMPUPOAE U TOBCEIHEBHOW >KHU3HU;

UCITI0JIb30BaTh HAYYHbIE METO/IbI UCCIIEIOBAHUSA (DU3NYECKUX SIBJICHUH, B TOM
YUCIIE JUIsl IPOBEPKH FMIIOTE3 U MOJYyYEHUs TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIE€ OCHOBBI HamOOJee BaKHBIX JIOCTH)KEHUN COBPEMEHHBIX
TEXHOJIOTHIA, HATIPUMEP, TPAKTUYECKOTO MCIIOIb30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPIUU HAa OCHOBE 3aKOHA IPEBPALLECHUS U COXPAHEHHUS BCEX U3BECTHBIX BHJOB
HHEPTUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKU HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABIICHO

Ha OOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IMIPCAMCTHBIX 06p330BaTeJII>HBIX

pE3yNbTATOB.

B pesynbprare usyueHus Gu3MKud Ha yYpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatoierocsi 0yayT cOpMUpPOBaHbI CIEAYIONIUE JTUUYHOCTHBIE PE3yIbTaThl B

HacCTH:

1) MAaTPUHOTHYIECCKOI0 BOCIIMTAHUA

0 mnposiBieHME HHTEpeca K HUCTOPUU U COBPEMEHHOMY COCTOSIHUIO
poccuiickoi (hU3NYecKo HayKH;

0 LEeHHOCTHOE OTHOIIEHHE K JIOCTH)KCHHUSIM POCCHUHCKHX Y4YEHBIX-
-pu3uKOoB; O 2) rPaXKIAHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIINTAHMS S

0 roroBHOCTb K AKTUBHOMY YYacTHIO B OOCYXXICHHM OOLIECTBEHHO
3HAYUMBIX M OTHYECKUX MpoOJeM, CBA3aHHBIX C IPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN (PU3UKH;

0 oco3HaHue BaXXHOCTH  MOPAIbHO--3THYECKHUX  MPUHIUIIOB B
JESATEIIbHOCTU YYEHOTO;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:

O BocrnpusiTUE OSCTETHUUYECKUX KadeCcTB (UBUYECKOW HayKu: €€
TrapMOHHYHOTO TIOCTPOCHHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH; O 4)
HEHHOCTH HAYYHOI0 MO3HAHMS:

0 oco3HaHue IIEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa
IIO3HAHWS  MHpA, OCHOBBI  PA3BUTUsS  TEXHOJIOTHUM,  BaKHEHUILIEH
COCTaBIISIIOLIEN KYJIbTYPBI;

0 pa3BuTHEe Hay4YHOU JTFOO03HATEIHLHOCTH, MHTEPECA K MCCIIEA0BATEIbCKOM
JeATEeIIbHOCTH;

5) ¢dopmupoBaHusi KYJIbTYPbI 310POBbSI U IMOIMOHAIBLHOI0
OJ1aromoJry4ms:

0 oco3HaHuMe LIEHHOCTHM 0Oe30macHOro oOpa3a »U3HHU B COBPEMEHHOM
TEXHOJOTMYECKOM MHUpPE, BaKHOCTU MpaBHJI O€30MacHOrO MOBEIEHHUS Ha
TpaHCIIOPTE, HAa AOPOTaX, C AMEKTPUUECKUM H TEIUIOBBIM 000PYIOBaHUEM B
JIOMAIITHUX YCIIOBUSX;



« 0O chopmupoBaHHOCTh HaBbIKa pedeKCUU, MPU3HAHUE CBOETrO MpaBa Ha
OlMOKY W TaKoro K€ MpaBa y Jpyroro 4eioBeka; 0 6) TpyaoBOro
BOCIIUTAHMA:

- [0 akTuBHOE y4acTHe B peHICHUH MPAKTUYECKUX 3a/ay (B paMKaX CEMbH,
o0pa3oBaTeNbHON OpraHu3alllK, TOPOJa, Kpas) TEXHOJOTHYECKON U
COLIMAJIbHON HaMpaBICHHOCTH, TPEOYIOUIMX B TOM YHCIIEC U (PUINIECKUX
3HaHuii; 0 0 uHTEpec K MpakTUYECKOMY M3yUeHUIO podecchil, CBsI3aHHbIX
¢ ¢pu3HKOii; O 7) IKOJOrHYECKOT0 BOCTIMTAHMS:

- [0 opuenTanus Ha npuMeHeHUe GU3NUECKUX 3HAHUM IS pEelICHUs 3a1a4 B
o0nacT OKpyXarouleil cpeipl, MIaHUPOBAHUS MOCTYNKOB U OLIEHKH HMX
BO3MOKHBIX MTOCJIEACTBUAN JIJIS1 OKPYKAIOWIEH CPEJIbI;

- [ oco3nanue rinobasbHOro XapakTepa IKOJIOTHIECKUX MPOOJIEM U MyTel UX
pelieHus;

- 8) aganTannu K MI3MEHSIIOUIUMCH YCJIOBUSM COIMATBHON U PUPOIHOM
cpeabl:

- [0 moTpeOHOCTH BO B3aMMOJICHCTBUM TPHU BBHIMOJHEHUN UCCIIEIOBAHUN U
MPOEKTOB (PU3NUECKON HAMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSAM

ApYTHX,
- [0 noBbllliecHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 MNPaKTHYECKYIO
JIEeSITEILHOCTD;

- 0O mnorpebHocts B (OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIIE
dbopMynIupoBaTh UACH, MOHSATHUSA, TUMOTE3bl O (UBUYECKUX OOBEKTAX U
SABJICHUSX;

« 0O oco3nanme nepuIUTOB COOCTBEHHBIX 3HAHMK M KOMIIETCHTHOCTCH B
00JacTH (PU3HKHY;

+ 0 nymanmpoBaHue CBOETO Pa3BUTHS B NMPHOOPETCHUH HOBBIX (PHU3HUUYCCKHUX
3HAHMU;

- 0O crpemnenue aHanM3UPOBATh M BBISBISTH B3aUMOCBS3M MPHUPOJIbI,
o0lllecTBa U PKOHOMHUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (U3UYECKUX
3HAHMU;

- [0 omenka cBoux AENCTBUI ¢ y4ETOM BIIMSHHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIIECTBUN.

METANPEAMETHBIE PE3YJIbTATBI



B pe3ynbrare ocBoeHus mporpaMmebl 1o (Pr3rKe Ha YpOBHE OCHOBHOTO OOIIIETO
oOpazoBanus y oOyyaromerocs OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TI03HABATEILHBIC YHUBEPCATIbHBIC YICOHbBIC NCHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHBIC  Y4eOHbIE  JCUCTBHS,  PETYyJISTHBHBIC
YHUBEPCAIbHBIC YIeOHbIC TCUCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE [1eiiCTBUS

Ba3oBnle Jjornueckue a1eiicTBUA:



BBISBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKN 0ObEKTOB
(sBNIEHUN);
yCTaHaBJIMBAThH CYIIECTBEHHBIN MPU3HAK KiIaccU(UKAIUU, OCHOBAHHUS IS
0000IIIeHHS U CPaBHEHHS,;
BBISIBJIATH 3aKOHOMEPHOCTHU ¥ MIPOTUBOPEUHS B pacCMaTpUBaEMbIX (paKTax,
JTAHHBIX ¥ HAOJIIOJCHUAX, OTHOCIIIUXCA K (PU3NYECKUM SBICHUSM;

BBISIBJISITH MIPUUMHHO--CJIEICTBEHHBIE CBS3HM MPH H3YYCHHH (HU3HUECKUX
SIBJICHU ¥ TIPOIIECCOB, AENaTh BBIBOJIbI C UCIIOIb30BAHUEM JITYKTHBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUCHHUH, BBIJBUTATh TUIOTE3bl O B3aUMOCBSI3AX
(u3NYECKUX BEJITUUMH;

CaMOCTOSITENILHO BBIOMpATh CLIOCO0 peleHus yueOHO! pu3ndecKoi 3a1aun
(cpaBHEHME HECKOJIbKMX BAapUaHTOB pEIICHHs, BbIOOp Haumbosee
HOJIXOJISIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

HCITI0JIb30BATh BOMPOCHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHMS,
MIPOBOJIUTH 10 CAMOCTOSITEIBHO COCTABJICHHOMY TUIAHY OTIBIT, HECTIOKHBIN
bu3MUecKuil HKCIEPUMEHT, HEOOJbIIOE HCCle0oBaHue (HU3UIECKOTO
SIBJICHUS,

OIICHMBaTh HAa TPUMEHUMOCTh W  JIOCTOBEPHOCTh HMH(OPMAIIHIO,
TIOJIYYCHHYIO B XOJI€ MCCIICIOBAHHUS UJIH KCIIEPUMEHTA;

CaMOCTOATENHHO (POPMYIHPOBATH 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTam
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

MPOTHO3UPOBATh  BO3MOXKHOE  JajbHEHIee pa3BUTHE  (PU3UUYECKUX
MPOIIECCOB, a TAK)KE BBIJBUTATH MIPEIIOIOKEHUS 00 MX PA3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

IPUMEHSATH Pa3IU4HbIE METO/bI, UHCTPYMEHTHI U 3aIllpOChl IIPU MOUCKE U
oTOope MH(POPMALMKU WA JAHHBIX C YYETOM NPEIJIOKEHHOM ydeOHOMH
(bU3UYECKOM 3a7a9H;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH UH(POPMALIUIO
pa3IMyYHBIX BUAOB U (OPM MPEICTaBICHMUS,

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMAJbHYIO (QOpMYy MpPEICTaBICHUS
uHpoOpMalUu W WUIIOCTPUPOBATh pEIIaeMble 3a/ladyd  HECIOKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:



O

B X0Jl¢ 00CyXJeHUs Yy4eOHOro Marepuaia, pe3yJbTaToB JIaOOpaTOPHBIX
paboT U MPOEKTOB 33aBaTh BOIIPOCHI 10 CYIIECTBY OOCYKIa€MOM TEMBI U
BBICKA3bIBaTh WJICU, HAllEJICHHbIE Ha pEIICHHE 3aJaud U HOJJEepXKaHHUe
01arokenaTeaIbHOCTH OOIICHUS;

COIOCTABJIATh CBOM CYXKICHUS C CYXACHUSIMH JIPYrUX YYaCTHHUKOB
Juasora, oOHapyKMBaTh pa3Inyle U CXOACTBO MO3ULUI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOJIMYHO NPECTABIATH PE3YJIbTAThl BHITOJIHEHHOTO (PU3UYECKOTO OTIbITa
(3KCnIeprMeHTa, HCCIEOBAHUS, IPOEKTA);

MOHUMATh U UCII0JI30BATh MPEUMYIIIECTBA KOMAHIHON U UHANBUYAJIbHOM
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM POOIEMBI;

IPUHUMATh L€ COBMECTHOW NIE€ATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no €€ JOCTWKEHUIO: pACIpEeNeNsaTh poJiM, O0CYXJaTh NPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUSI HECKOIBKUX JIFOCH;
BBIIIOJIHATH CBOIO YacCTh palOTHI, TOCTUTasi KAYECTBEHHOIO pe3yibTaTa 1o
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JIECUCTBHS C APYTUMH YICHAMU
KOMaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJaJa B OOLIMI NPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B KU3HCHHBIX M yUCOHBIX CUTYAIUSIX, TPEOYIOIIHNX
JUTSL petieHus: GU3NIECKUX 3HAHUM;

OPUEHTHUPOBAThCS B  PA3IMUHBIX TMOAXOJAaX TPHHITHS  peHICHUHN
(MHAMBUAYyATbHOE, TPUHATHE PEIICHHS B TPYMIE, NMPUHATHE pEIICHUN
Tpynmom);

CaMOCTOSTEIILHO COCTABIISITh AITOPUTM pelieHUs PU3NUSCKON 3a1a9n WITH
MJIaHa WCCIEAOBAHUS C yU4ETOM HMMEIONIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh IMpeIaraéMble BapHaHTHl pelieHUN; O
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JaBaTh aJIEKBAaTHYIO OLIEHKY CUTYyalluu U MpeJjiarath rjiaH e€ U3MEeHEHHUS,
OOBSACHATh MPUYUHBI  JOCTUXKEHUS (HEJOCTHXKEHHMs) Ppe3yJbTaTOB
NeSITeIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;



BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCJE B XOJ BBINOJIHEHUS
¢u3nyecKoro HMCCIEAOBaHMA WM TPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, W3MEHUBLIMXCS CUTYallUl, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKILNX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LICJIA U YCIOBUSAM;

CTaBUTh c€0s1 HA MECTO APYrOro YeJIoBeKa B XO/I€ CIIOpa WK AUCKYCCHUU Ha
HAay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIOro;
npuU3HaBaTh CBOE MPaBO Ha OMIMOKY MU pEelIeHnU (PU3NUECKHX 3a/1ad UIIH
B YTBEPKJCHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

HPEIMETHBIE PE3YJIbTATDBI

K xoHI1y 00yueHus B 7 KJiacce npeaMETHbIE pe3yIbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHUI:

UCTIONB30BaTh  MOHATHS: (U3MUECKHWe U  XUMHYECKHE  SIBICHHUS,
HaOJIIOJIEHUE, HKCIEPUMEHT, MOJEIb, THUIOTE3a, E€IWHULBl (PU3NUECKUX
BEJIMYMH, aTOM, MOJICKyJa, arperaTHble COCTOSHUSI BelecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOe JBUXKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TPSIMOJIMHEHHOE), TPACKTOPHs, PaBHOACHCTBYOIIAs
cuna, aedpopmarus  (yopyras, — IJlacTU4YecKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyarh siBieHus (auddysus, TEIIOBOE IBUKEHUE YACTHUIl BEIIECTBA,
paBHOMEpHOE  JIBIJKEHHE, HEpaBHOMEpHOE  JABW)KEHHUE, HWHEpPLUs,
B3aUMOJICCTBUE TEJI, PABHOBECHE TBEPIBIX TEJI C 3aAKPEIVIEHHOW OCHIO
BpalleHus, epeaada JaBjaeHus TBEPABIMU TeJIaAMU, )KUIKOCTSIMHU U Ta3aMu,
atMoc(epHOe IaBjieHHE, IJIaBaHUE TeJ, NPEBPAIICHUS MEXaHWYECKOU
DHEPruM) MO OMHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OTBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh TPOSBICHHE W3yYEHHBIX (U3MUECKUX  SBICHUH B
OKpY>XalollleM Mupe, B TOM 4Hclie (U3NYECKUE SBJICHHUS B IMPHUPOE:
MPUMEPHI IBIKCHHS C Pa3IMYHBIMA CKOPOCTSIMH B XHUBOH M HEXWBOKH
npupoje, ACUCTBUE CWIBI TPEHUS B MPUPOJIC U TEXHUKE, BIHSIHUC
aTMoc(hepHOro JMaBJCHHs HA KUBOM OpPTraHW3M, MJIaBaHUE PbIO, pplyard B
TeJIe 4YeJIOBEeKa, MPU ATOM MEePEBOAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;



O

ONKCHIBATh U3YyUYEHHBIE CBOMCTBA TN U (PU3NYECKUE SIBIICHUS, UCIIONB3YS
bu3ndecKue BeMMIrHbI (Macca, 00BhEM, INIOTHOCTH BEIECTBA, BPEMS, ITyTh,
CKOPOCTb, CPEJHSISI CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tela,
cujia TpeHus, naBjiaeHue (TBEPIOTo Tea, )KUAKOCTH, ra3a), BhITATKUBAIOIIAS
CWJIa, MeXaHuuyeckass paboTa, MOUIHOCTb, IUIEYO CHUJIbl, MOMEHT CHIJIbI,
KOO (PHUIIMEHT TOJIE3HOTO JCHCTBUS MEXaHW3MOB, KHWHETHYECKas U
NOTEHIMAIbHASL JHEPTUs), MNpPU ONHUCAHUM TPABUIBHO TPAKTOBATh
(bU3UYECKUI CMBICIT UCTIOJIB3YEMbBIX BEIMYNUH, UX 0003HAYCHUS U ¢TUHUIIBI
bu3MYeCKUX BEJIMYMH, HAXOJIUTh (POPMYIIbI, CBS3BIBAIOLIUE JAAHHYIO
GU3MYECKYI0 BEJIUYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH Tpaduxu
M3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS M IPOIIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOXKEHMs CUJl (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, IpaBWIO paBHOBECHUs phiuara (0Jo0kKa),
«30JI0TO€ TIPaBUJIO» MEXAHUKHU, 3aKOH COXPAHEHUS MEXaHUYECKOM
OPHEPruM, MPU HITOM JIaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aMUCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSICHATH (PM3UYECKUE SBJICHUS, MMPOIECCH U CBOMCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallUd MPAKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBIIATH MPUYUHHO--CJICACTBEHHBIC CBS3HM, CTPOUTH OOBICHEHHE U3 1—2
JIOTUYECKUX IIaroB ¢ Omopoil Ha 1-2 M3yuYeHHBIX CBONCTBA (hM3HUECKUX
SABJICHUH, (PU3NUYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

pemarb pacuy€THble 3a7auyd B 1—2 JEUCTBUS, HUCIONB3YS 3aKOHbI U
dbopmyIbl, CBsI3bIBAIONIME (DU3UYECKHE BEJIMYMHBI: Ha OCHOBE aHaIM3a
YCJIOBUS 3a/1aud 3aMHUChIBATH KPATKOE YCIOBUE, TOACTABIATh (hU3NUECKUE
BENTUYUHBI B (OPMYJIbI M TPOBOAUTH PAcU€Thl, HAXOJIUThH CIIPABOYHbBIC
JlaHHbIE, HEOOXOIUMBIC NJIsI PELICHUsl 3aJlay, OI[EHUBATh PEATUCTUUYHOCTh
MOJIYYeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBaTh MPOOJEMBI, KOTOPhIE MOXXHO PEIIUTh TPU TTOMOIIU
(bU3MYECKUX METOJIOB, B OTIMCAHUH MCCIICIOBAHUS BBIJEISAThH POBEPIEMOE
MpEANoIoKEeHHUEe (TUTOTE3Y ), pa3andaTh U HHTEPIIPETUPOBATH MOTYUCHHBIN
pe3yNbTaT, HaXOJWTh ONIMOKM B XOJIe OMbBITA, JENAaTh BBIBOJBI MO €ro
pe3yabTaram;

MPOBOAUTL OMBITHI TIO HAONIOACHUIO (PUBMYECKUX SIBJICHUM WM
bu3IecKux CBOMCTB Tel: bopMyIMpOBaThH POBEPSIEMbIEC
MPEANOJIOKEeHUs, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pY10BaHUA,
3aMMChIBATh XOJ ONBITA U (DOPMYIUPOBATH BHIBOIBI;



BBINOJHATh MpPSMbIE W3MEPEHUS PACCTOSIHUS, BpPEMEHH, MAacChl Tea,
00bEMa, CHUJIBI W TEMIEpaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX U
mupoBbIX MPUOOPOB, 3aNUCHIBATH IOKAa3aHUs NPUOOPOB C Y4ETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHHUN;

IPOBOJAUTH UCCIIEA0BAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKOM BEIIMYUHBI OT
JIPYrof C HCIOJIb30BAHUEM NPSMBIX H3MEpPEHUH (3aBUCHUMOCTH IIyTH
PaBHOMEPHO JIBHXKYLIETOCS TeJIa OT BPEMEHH JIBHXKEHHUS T€Ja, CUIIBI TPEHUS
CKOJIBKEHUSI OT Beca Teja, KauecTBa 0OpabOTKM IMOBEPXHOCTEW Tel U
HE3aBUCUMOCTH CWJIbI TPEHHUS OT IUIOLIAJH CONPUKOCHOBEHHS TEN, CHIIbI
yIOPYroCTH OT yAJIMHEHMs MPYXUHBI, BBITAJIKUBAIOLIEH CHUJIBI OT 00BbEMa
NOTPYKEHHOM YacTH TeJa U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT TIIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJIO, YCIOBUN
IJIaBaHUs TEJ, YCIOBHI paBHOBECHS pblyara u 0JIOKOB), yHaCTBOBATh B



IUIAHUPOBAHUKM  Y4EOHOTO WCCIIENIOBaHUS, COOUpaTh YCTAaHOBKY |
BBITIOJIHATh W3MEpPEHHUs], CIeAys MNpPEIJIO)KEHHOMY IUIaHy, (UKCUPOBATh
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
NPEJIOKEHHBIX TaOMuIl W TpaduKoB, AeNaTh BBIBOABI MO pe3yJbTaTaM
UCCIICTOBAHMS,

MPOBOJUTh KOCBEHHBIE M3MEpPEHUS (PU3NUYECKHX BEIUYHMH (IUIOTHOCTh
BEIIECTBA JKUJIKOCTH U TBEPIOTO TEJIa, CHJIa TPEHUS CKOJILKEHUS, TABIICHNE
BO3/lyXa, BBITAIKUBAIONIAs CUJIA, JIEWCTBYIOIIAas Ha TMOTPYKEHHOE B
KUIKOCTh  TeNo, KOADOUIIMEHT TOJIE3HOTO  JACHCTBUSA  MPOCTHIX
MEXaHU3MOB), CJIEAys MPEIIOKEHHON HWHCTPYKIMH: TPHU BBIMOJTHEHUN
U3MEpPEHU CcoOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISTH
3HAYCHUE NCKOMOU BEJIMYHUHBI;

COOJII0IaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU padboTe ¢ 1a60paTOPHBIM
000opyI0BaHUEM;

YKa3bIBaTh TMPUHIIAIIEI JTCUCTBHUS MPUOOPOB M TEXHUUYECKHUX YCTPOMCTB:
BEChl, TEPMOMETp, AMHAMOMETP, COOOLIAIOIIMECS COCYIbl, OapoMeTp,
phIvuar, MOBMKHBIN M HETIOABIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepU30BaTh MPUHIMIBI JCUCTBUS HM3YYECHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX ONHCaHWSA (B TOM 4YHCIE:
MOMIIUITHAKY, YCTPONUCTBO BOJOMPOBOAA, THAPABIUYECKUNA TIpecce,
MaHOMETp, BRICOTOMED, TOPIIHEBOH HACOC, aPEOMET)), UCIOIB3YS 3HAHUS
0 CBOMCTBaxX (hM3MYECKUX SBICHUN U HEOOXOAUMBIEC (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOANTh  NpPUMEPHl  (HAXOAuUTh  HWHPOPMAIMIO O  IMpUMEepax)
MPAKTUYECKOTO HCIOIb30BaHUS (PU3NUYECKUX 3HAHUN B TOBCETHEBHOMN
KU3HU JJi1 obecriedeHnsi 0€30MacHOCTH Tpu OOpalieHnu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHHUS 3I0POBbS U COOIIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEeH cpejie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HWH(popmanuu B HMuTepHere B
COOTBETCTBHH C 33JJaHHBIM TIOUCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIIIUXCS
3HAHMH W TYyTEM CpaBHEHUS Pa3JUYHBIX WCTOYHHKOB BBIICIATH
uH(pOpMaIUIO, KOTOpas SBISICTCS MPOTUBOPEYMBOM WM MOXET OBITh
HEJ0CTOBEPHOM;

WCITOJIB30BAaTh MPH BBIMTOTHECHUN YYCOHBIX 33JJaHUH HAYYHO--TIOMYJISIPHYIO
IUTEPATypy GU3HUIECKOTO COACPKaHUs, CITPABOYHBIE MAaTEPUATIbI, PECYPCHI
cetu VIHTEepHeT, BmameTph NpUEMaMHU KOHCIEKTHPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMAITUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;



co37aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MHGOPMAIMU (PU3UIECKOTO COJICPIKAHUSI, B TOM
qucIie myOJudHO JIeNIaTh KpaTKUE COOOIICHHS O PE3YJIbTaTaX MPOEKTOB WIIH
y4eOHBIX HCCIAEAOBAHUM, IIPH 3TOM I'PAMOTHO HCIIOJIb30BaTh M3YYCHHBIN
MOHATUUHBIA ammapar Kypca (HU3WUKH, COMPOBOXKIATH BBICTYILJICHUE
MIPE3CHTALUEN;

IIPY BBITOJTHEHUH YYEOHBIX MPOEKTOB W WCCIECIOBAHUU pPacHpeesaTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBHM C IOCTaBJIECHHBIMU 3aJlauyaMH,
CJICIUTh 3a BBHINOJHCHHMEM IIJIaHA JCUCTBUM, aJ€KBAaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JIESITEIBHOCTh  TPYNIbI,  BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHiy oOyueHus B 8 kiiacce npeIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJI30BATh TOHSTHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHHSI BEIICCTBA, KPUCTALITHICCKIC U
amop(HbBIe TeNa, HACHIIICHHBIM W HEHACHIIICHHBIA Tap, BIJIAXKHOCTH
BO3MlyXa, TEMIIepaTypa, BHYTPEHHSSI JHEPTHs, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUYECKUN 3apsl, IEKTPUUECKOE TOJIe, MPOBOTHUKU
U IUDJICKTPUKH, IIOCTOSTHHBIA YJICKTPUICCKUN TOK, MATHUTHOE TI0JIC;
pasnmuyaTh SBJICHHS (TEIUIOBOE pACHIMpEHHE W C)KaThe, Teruiornepenaya,
TEIJIOBOE PaBHOBECHE, CMAYMBAaHHE, KAMWUISPHBIC SBJICHUS, UCTIApEHUE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpHUCTauiu3alus (OTBEpACBAHUE), KHUIICHHUE,
TerJionepeaavya (TEeTTOMpPOBOAHOCTb, KOHBEKITHS, U3ITy4YEHHE),
AIIEKTPU3AIUS TEJl, B3aUMOJCHCTBUE 3apsI0B, HCUCTBHUS DJICKTPUICCKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aUMOJICCTBHE MAarHUTOB, JEHCTBUE
MarHUTHOTO TTOJIsI Ha TIPOBOJHUK C TOKOM, JICKTPOMArHUTHASI WHIYKITHS)
MO0 ONHWCAHWIO WX XapaKTePHbIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacro3HaBaTh TPOSBJICHHE UW3YYCHHBIX (PU3WYECKHX  SIBJICHUH B
OKPYXaIoleM MHUpE, B TOM 4YHUCJIe (PU3NUYECKHE SIBICHHUS B TPHUPOJIE:
MOBEPXHOCTHOEC HATSHKCHUE W KAaMWUISAPHBIC SBJICHUS B TIPHUPOJIE,
KpUCTaUlbl B Tpupoze, usnydenue ConHIa, 3aMep3aHre BOJOEMOB,
MOpcCKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETa, JICKTPUICCKUE
SBJICHUSI B atMoc(depe, dIEKTPUIECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE
noyie 3eMJIH, JpEid TMOJI0COB, PO MArHWUTHOTO IOJISI NI JKM3HU Ha
3emuie, MOJSIPHOE CUSTHUE, TIPU STOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4uy B



y4eOHYI0, BBIICIATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKK) (PU3MUECKHUX
SIBIICHUI;

ONKCHIBATh U3YyUYEHHBIE CBOMCTBA Tes U (PU3UUECKUE SIBJICHUS, UCTIOIb3YS
duznyeckue BeIMYUHBI (TeMIepaTypa, BHYTPSHHSISI SHEPTHUs, KOJIUYECTBO
TEIUIOThI, YJEJIbHAsl TEIUIOEMKOCTh BEIIECTBA, YJEJbHAs TEIUIOTa
IUTaBIICHUS, YJIENbHas TeIJIoTa MNapooOpa3oBaHMs, YyAeNbHAas TEIUIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJe3HOTO JCUCTBUS TEIUIOBOM
MAaIlIMHBbI, OTHOCUTEIBHAS BIIAYKHOCTD BO3/1yXa, JJIEKTPUYECKUM 3apsij, Cuila
TOKa, DJJEKTPUYECKOE HANpPSHKEHUE, COMPOTHUBICHUE TMPOBOJHUKA,
yZIeJIbHOE COIPOTHUBIICHHUE BEILIECTBA, PA00Ta U MOIIHOCTD 3JIEKTPUYECKOTO
TOKa), NpU OINHUCAHUU TPABUIBHO TPAKTOBAaTh (PUIUUECKUI CMBICI
UCITIOJIb3yEMbIX BEJIMYMH, 0003HAUYECHHS U €AUHUIBI (PU3HMUECKUX BEIHYMH,
HaXoAUTh (POPMYIbI, CBSI3bIBAIOLIUE JAHHYIO (PU3UUYECKYIO BEJIUYHHY C
JPYTUMHU BEJIMYMHAMH, CTPOUTH TIpaUKU HW3YYEHHBIX 3aBHCHUMOCTEU
(u3NYECKUX BEJITUYMH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBJICHUS U IPOIECCHI,
WCIIOJIB3Ys. OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPUH
CTPOEHHMSI BEIECTBA, MPUHIUI CYNEPIO3ULNU NOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsja, 3akoH Oma Juisl ydacTKa LEeNH, 3aKOH
Jxoyna—Jlenna, 3aKk0H cOXpaHEHUs SHEPTUH, ITPU ITOM J1aBaATh CIIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHYECKOE BHIPAXKECHHUE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CUTYalMH IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTEPA: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHUECKHUX
1aroB ¢ OMopod Ha 1—2 W3y4EeHHBIX CBOWCTBA (PUBMYECKUX SIBIICHUIA,
(bU3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—-3 JCHCTBUSA, HCIONB3YS 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIUYUHBI: Ha OCHOBE aHau3a
YCIIOBHUS 3aJauyd 3allMChIBAaTh KPATKOE YCIIOBHE, BBIABIATH HENOCTATOK
JaHHBIX JUISl peUIeHHs 3a/Jayd, BbIOMpPATh 3aKOHBI U (HOPMYIIBI,
HEOOXoauMble it €€ pelIeHMs, MPOBOJIUTH pacdy€Tbl M CpPaBHUBATh
MOJTy4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMH;
pacno3HaBaTb MPOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh MPU MOMOIIU
(Gu3NYECKUX METOJIOB, HCIIOJIb3Ysl OINHMCAaHUE MCCIEIOBaHUS, BBIJCIATDH
MIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBaTh NPABWIBHOCTh IMOpPSIKA
IIPOBEJCHUsI UCCIIE0OBAHUS, 1€1aTh BBIBOIBI;



OPOBOAUTH OMBITHl 1O HAOMIOACHUI0 (U3MYECKUX SBICHUN WIH
(u3nYECKUX CBOMCTB Tel (KallWUIApHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/yXa OT ero 00b&Ma, TeMIlepaTypbl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHusi NpHU H3JIYyYEHUU OT LBETAa H3JIydyarolei (MOraomaronei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIIEPATYPbl KUJIKOCTU U
IUIOIAAM €€ TIOBEPXHOCTH, JJIEKTpU3alMs TEeI W  B3aUMOJCHCTBHE
ANEKTPUYECKUX 3apsA/lOB, B3aMMOJEHCTBHE IOCTOSIHHBIX MAarHHUTOB,
BHU3YyalM3allMsl MarHUTHBIX [I0JEH TIOCTOSHHBIX MArHUTOB, JEUCTBUSA
MarHUTHOrO MOJS Ha MPOBOAHUK C TOKOM, CBOWCTBA 3JEKTPOMArHMTa,
CBOMCTBA 3JEKTPOABUIATENSl IOCTOSHHOTO TOKa): (hOpMyJIHpOBaTh
IIPOBEpPSEMbIE MPEANOI0KEHHUS, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO
000py10BaHUs, OMUCHIBATh XOJI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIIOJIHATH IIPSIMBIE U3MEPEHUS TEMIIEPATYPBL, OTHOCUTENBHON BIAKHOCTH
BO3/lyXa, CHUJIbl TOKAa, HAINpPSHKEHUS C MCHOJb30BAaHUEM aHAJIOTOBBIX
npuOOpOB M AATUYMKOB (PU3MUECKUX BEJIUYMH, CPAaBHUBATh PE3YIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHOM a0COIFOTHOM MOTPEIIHOCTH;

IPOBOJAUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKOM BEJIUYUHBI OT
Jpyrol ¢  UCIOJb30BAaHUEM MPSIMBIX  HU3MEPEHUN  (3aBUCHUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJA IONEPEUYHOTO
CEYEHMS U yJIEIbHOTO CONPOTUBIICHUS BEIIECTBA IPOBOJHUKA, CHJIBI TOKA,
UAYLIEr0 4epe3 TMPOBOJHMK, OT HANPSXKEHHUS Ha TMPOBOIAHUKE,
WCCJIEIOBAHUE TOCIEAOBATEIbBHOIO M MAPAJUIEIBHOIO  COEAUHEHUN
MIPOBOJHUKOB): TUIAHUPOBATH HCCJIEAOBAHHE, COOMpATh YCTAHOBKY U
BBIMOJIHATh U3MEPEHUs], CIEAys NpPeJIOKEHHOMY IUIaHy, (UKCHUpPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUJIE TAaOJIUI U TpaUKOB, A€NIaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEIOBAHMS;

MPOBOJUTh KOCBEHHbIE H3MepeHusi (U3MUYECKUX BEJIUYMH (yIenbHas
TEIJIOEMKOCTh  BEILECTBA, COMPOTUBJIEHUE MPOBOJHMKA, padoTa U
MOIIHOCTh 3JIEKTPUUECKOr0 TOKA): IUIAHUPOBAThb H3MEPEHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys MPEAJIOKEHHOW MHCTPYKLMH, U
BBIYHCIIATH 3HAUEHUE BEJIMYNHBI;

COOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpU padboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JEUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMIOPOI Ha UX ONMHUCAHMS (B TOM YHCIIE: CUCTEMA
OTOIUICHUS JOMOB, TUTPOMETP, NapoBas TypOMHa, aMIIEPMETP, BOJILTMETD,
CUETUMK DJIEKTPUYECKOW SHEPIHH, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI,



HarpeBaTeNIbHBIE  AJIEKTPONPUOOpPHI  (MpUMEpHI),  DICKTPUUECKUE
IPEIOXPAHUTEIH, SJICKTPOMArHUT, JIEKTPOIBUTATENb TOCTOSTHHOTO TOKA),
WCIIOJIB3YysI 3HAHHS O CBOMCTBAaX (DM3WYECKUX SBICHUU W HEOOXOIUMBIE
duznyecKre 3aKOHOMEPHOCTH;

+ pacmo3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA U HW3MEPUTEIHHBIC
IpUOOPHI IO CXEMaM M CXeMaTUIHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, THUTPOMETp, JBUTATENh BHYTPEHHETO CrOpPaHUS,
DJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBl DJICKTPUUYCCKUX IEMel C
MOCIIE0BATEIbHBIM U APAJUIETFHBIM COEIMHEHNUEM SJIEMEHTOB, pa3inyast
yCIIOBHBIE 0003HAYCHHSI TIEMEHTOB AJEKTPUUECKUX LIETICH;

« TMNPUBOAUTH MpuUMEphl  (HAXOAUTh HWH(OpMAIUIO O  MpUMEpax)
MPAKTUIECKOTO HCIIOIh30BaHUS (PU3NUECKUX 3HAHUN B ITOBCETHEBHOMN
KU3HM JIJIs1 oOecrieueHrs 0€30MacHOCTH NP O0pallleHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHECHHUS 3I0POBBS U COOITIOICHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKAIOIIEeH cpelie;

+ OCYIIECTBIIATh MOUCK HUHPOpPMAIMK (U3UYECKOTO COJEpPKaHUS B
WHTepHeTe, Ha OCHOBE UMEIOIMIMUXCS 3HAHUW W MYyTEM CpaBHEHUS
JOTIOJTHUTEBHBIX HICTOYHUKOB BBIICNIATh HH(DOPMAIIHIO, KOTOpAs SBIACTCS
MPOTUBOPEUYUBOUN HIIM MOXKET ObITh HETOCTOBEPHOIA;

+  HCIOJI30BaTh MPHU BBHIMOJHEHUHN YYEOHBIX 3aJJaHU HAYYHO--TIOMYJISPHYIO
IUTEPATypy GU3HUUECKOTO COJEP>KaHUs, CITPABOYHbIE MAaTEPUATIbI, PECYPCHI
cetu HHrepHer, BIaneTb NpuéMaMyd KOHCHEKTHPOBAHHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

« CO37aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPaTKUE YCTHBIE COOOIICHUS,
0o006mass uHGOpPMALMIO M3 HECKOJbKUX MCTOYHUKOB (HU3UYECKOTO
CollepKaHWsi, B TOM YHCJE€ MYyOJUYHO TPEJCTABISATH PE3YJIbTAThI
MPOCKTHON WJIM HMCCJIEA0BATEIBCKON JEATEIbHOCTH, MIPU 3TOM IPaMOTHO
UCIIOJIb30BAaTh W3YYEHHBIM TIOHSATHUHBIA ammapaT Kypca (U3UKH,
COTIPOBOK/IaTh BHICTYIICHHE MPE3CHTAIIUECH;

« TPU BBHINOJHECHUH YYEOHBIX TMPOEKTOB W HCCIEAOBAHHN (PU3UUECKHUX
MPOLIECCOB paclpenensTh O00f3aHHOCTH B TpPyNIe B COOTBETCTBUM C
MOCTaBJICHHBIMH 33J]a4aMU, CJIEAUTH 32 BBHIMOJHEHHEM IUIaHa JACHCTBHUI U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIGHUBAaTh COOCTBEHHBIM BKJIaJ] B
NEATEeIbHOCTh TPYMIIbI, BRICTPAUBATh KOMMYHUKATUBHOE B3aUMO/ICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koHiy oOyuenust B 9 kiiacce nmpeIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



UCIIOJI30BaTh IOHATHUSA: CHCTEMAa OTCYETA, MaTepHalbHAasl TOYKa,
TPaeKTOpHsi, OTHOCUTEIBHOCTh MEXaHUYECKOTO IBUMXKEHHUA, nedopmanus
(ympyrasi, miacTuyeckasi), TpPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M MEPErpy3Ku, LEHTP TSHKECTHU, a0COJIOTHO TBEPAOE TEJoO,
LHEHTP TSHKECTH TBEPAOrO TeJla, pABHOBECHE, MEXAHUYECKHE KOJIEOaHUs U
BOJIHBI, 3BYK, HH(GPa3BYK U YIbTPA3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, IITKAJIa
AIIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTh MW JaJbHO30PKOCTb,
CIEKTPhI UCITYCKAHMS U MOTJIOMICHHMS, alb(da-, 6eTa- U raMmma-u3aydeHus,
W30TOIIBI, SIEPHAS] SHEPIETHKA;

pasznuyarh SBJICHHS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEIHOE
JBUKEHHE, PABHOYCKOPEHHOE TMPSMOJIMHENHOE JBUKEHHE, CBOOOIHOE
NaJieHUuE TeJ, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJEICTBUE
TEJ, PEaKTUBHOE JBI)KEHUE, KoyeOaTelbHOEe ABM)KEHUE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHUsA), PE30HAHC, BOJHOBOE JIBUKEHUE, OTPAXKEHUE
3ByKa, NPSMOJIMHEMHOE pacIpOCTPaHEHUE, OTPAKEHUE W IPEIOMIICHHE
CBETAa, NIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEeHUE OeIoro cBeTa B
CHEKTP H CIOXEHUE CIIEKTPAJIBHBIX IBETOB, JIUCIIEPCUSl CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOSHHUKHOBEHUE JIMHEMYATOrO CHEKTpa
U3JTy4YEHUs) M0 ONMMCAHUIO UX XapAaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacno3HaBaThb MPOSABICHHE U3YYEHHBIX (PU3WYECKHX SIBICHUI B
OKpyXaromeM Mupe (B TOM 4wuciie (U3NYECKUe SBICHUS B TPHUPOJIE:
NPWINBBI U OTJUBBI, ABMKEHHUE T1aHeT CONHEUYHON CUCTEMBI, PEAKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO, I[BE€Ta Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJIOTUYECKOE IEHCTBHE BHIUMOTO,
yiIbTpaUOJIETOBOTO U PEHTTCHOBCKOTO HW3JIYYEHUM, €eCTeCTBEHHBIN
paAMoOaKTUBHBIN (OH, KOCMHUYECKHE Jy4H, PaJHOAKTHUBHOE H3Iy4YCHHE
NPUPOAHBIX MMHEpAJOB, JCHCTBUE PpAJUOAKTUBHBIX H3JIYYEHHN Ha
OpraHu3M YeJIOBEKa), MPHU 3TOM NEPEBOJINUTH MNPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACNATHh CYIIECTBEHHbIE CBOWCTBAa (MPU3HAKK) (PU3MUECKHUX
SIBIICHU;

OIKCHIBaTh U3yYEHHBIE CBOMCTBA Ted U (PU3UUECKHE SBIICHUS, UCIIONb3YS
bu3nyeckue BeIMYUHBI (CpelHsiE M MTHOBEHHAash CKOPOCTh Teja MpHU
HEPaBHOMEPHOM JIB)KEHHMH, YCKOpPEHHUE, MEepEMELIEHUE, MyTh, YIioBas
CKOpOCTb, CHJIa TPEHMS, CUjIa YINPYrOCTH, CWJIA TSHKECTH, YCKOPEHHUE
CcBOOOJHOTO TMAaJCHUS, BEC Teja, HMIIYJIbC Tela, HUMIYJIbC CHIIbI,



MeXaHW4yecKas paboTa M MOIIHOCTh, MOTEHIMANbHAS SHEPrus Tena,
IOJHATOrO HAJl MTOBEPXHOCTBIO 3€MJIM, MOTCHUHAIbHAS DHEPIUs CHKATON
NPYKUHBI, KUHETHYECKas SHEPrus, IMOJHAs MEXaHW4YecKas HHEprus,
NEPUOJ U YacTOTa KosueOaHul, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, NIOKA3aTellb MPEJOMIIEHHUS CPEJIbl), IPU ONKUCAaHUU
IPAaBWIBHO TPAKTOBAaTh (PU3NYECKUI CMBICI HCIIOJIb3YEMbIX BEJIWYUH,
0003HAYEHUSA M EAUHMIBI (PU3UUYECKUX BEIWYUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEJIMYUHY C JIPYTUMHU BEIMUYMHAMU,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKTepu30BaTh CBOICTBa Tell, (DU3MUECKHE SBICHUS M MPOIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs JHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIUI CYNEPHO3ULUA CUJI, NPHUHLMI OTHOCUTENbHOCTH ['anunes,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHWs HMMILYJIbCA, 3aKOHBI OTPAXKECHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHUS 3apsAJ0BOrO U MACCOBOI'O YHCEN
IpU SACPHBIX PEaKUMSIX, NMPU 3TOM JaBaTh CIOBECHYIO (HOPMYIMPOBKY
3aKOHA M 3aIIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3NYECKUE MPOIIECCHl U CBOMCTBA TE€J, B TOM YHCJIE U B
KOHTEKCTE CUTyallui MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISBIATH
PUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKHUX
[IaroB C OMOPOW Ha 2—3 W3YyYEHHBIX CBONCTBA (PU3MYECKUX SIBIICHUIA,
(bU3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEN;

pelaTh pacu€THbBIC 3a]1a4u (ONMUPAIOIIHNECS HA CUCTEMY U3 2—3 ypaBHEHHU ),
UCIIOJIb3Ysl 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (DU3UUECKUE BETMUYHUHbI: Ha
OCHOBE aHAJIM3a YCJIOBUS 33/1a41 3aIIUChIBaTh KPATKOE YCIOBHE, BBISBIIATh
HEJOCTAIONINE UM U30BITOYHBIE JaHHbIEC, BEIOMPATh 3aKOHBI U (POPMYJIbL,
HEOOXOJUMbIE [UIsl pPELIEHUs, NPOBOAUTH pacdy€Tbl W OLCHUBATh
PEATUCTUYHOCTD MOJYYEHHOTO 3HAUEHUS (PU3HUUECKON BEIIMYMHBI,
pacno3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOMKHO PEIIUTh MPU MOMOIIU
(Gu3NYECKUX METOJIOB, HCIIOJIb3Ysl OINHCAHUE MCCIEIOBaHUS, BBIJCIATDH
POBEPSAEMOE MPENNOJIOKEHUE, OLEHUBATh MPaBUIBHOCTh MOPSAKA
NPOBENCHUSI  MCCIEIOBAaHUsA, Ji€JaTh BBIBOABL, HHTEPIPETHPOBATH
pe3ynbTaThl HAOIIOAEHUIN U OIBITOB;

IPOBOJUTH OMNbBITBI MO HAOMIOAEHUIO (U3UYECKUX SIBICHUM WU
¢u3nyecKkux CBOWCTB Tel (M3ydeHHE BTOpOro 3akoHa HprloToHa, 3akoHa
COXpaHEHUs] PHEPruu, 3aBHUCHUMOCTb IEpUOJAa KoJeOaHUN NPy KMHHOTO
MasTHHKA OT MAaccChl Ipy3a U KECTKOCTU NMPY>KUHBI U HE3aBUCUMOCTBH OT
aMIUTUTY/Ibl MaJIbIX KOJEOAHUM, MPSIMOIMHEHHOE PACIPOCTPAHEHHE CBETA,



pas3ioxeHue Oeroro cBeTa B CIEKTP, U3YYEHHE CBOWMCTB M300pakeHUs B
IJIOCKOM 3€pKalie M CBOWCTB HM300pakeHMsI MpeaMeTa B coOuparoiei
JuH3e, HAOJIOJCHHE CIUIOIIHBIX U JIMHEWYaThIX CIIEKTPOB HU3IYUYCHUS):
CaMOCTOATENbHO cOoOMpaTh YCTAaHOBKY U3 M30BITOYHOrO Habopa
000pyI0BaHUS, ONUCHIBATH XOJ] OMBITA U €T0 PE3YJIbTAThI, (HOPMYIUPOBATH
BBIBOJIBL;

IPOBOJUTH MPU HEOOXOIMMOCTH CEPHUIO MPSMBIX HU3MEPEHUU, OTPEICIIss
CpellHee 3HA4YeHHE U3MepsAeMON BeJUYUHBI ((POKYCHOE pacCTOsSTHUE
cobuparomeil JIHH3bI), OOOCHOBBIBATH BBHIOOP croco0a H3MEpEeHHs
(M3MepUTENHHOTO MPUOOpPA);

OPOBOAUTH HCCJIEIOBAHUE 3aBUCUMOCTEM (PU3MYECKUX BEJIUYHH C
UCTIOJIb30BaHUEM MPSMBIX H3MEPEHUN (3aBUCUMOCTD IYTH OT BPEMEHU TPHU
PaBHOYCKOPEHHOM JIBIDKEHHH ©0€3 HaudaJbHOW CKOPOCTH, IEepuoja
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yria OTpakK€HUsl CBETa OT yIyia MaJeHUs W yrjla IpeJoMJIEHUs OT yria
NaJeHNs): T[JIAaHUPOBATh HCCIECJOBAaHHUE, CaMOCTOSTEIBHO COOUpaTh
YCTaHOBKY, (DUKCHUpPOBaTh pE3yJbTaThl IOJIYYEHHOM 3aBUCHUMOCTHU
(bu3nYecKX BEIWYUH B BHUAEC TaOMUIl ¥ rpadUKOB, JEJIaTh BHIBOABI IO
pe3ylbTaTaM HCCIe0BaHNUS;

IPOBOAUTH KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEJIUUUH (CpeaHsis
CKOPOCTh ¥ YCKOPEHHUE TeJla MPH PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPCHHE
CBOOOJHOTO TMaJieHUus, KECTKOCTh MPYXKHUHBI, KOAXDOUIMEHT TpeHUs
CKOJIbKEHUS, MeXaHH4eckass paboTa W MOIIHOCTh, YacTOTa U TEPHUOA
KoJIe0aHUN MaTeMaTH4eCKOro U MPY>KUHHOTO MAasTHUKOB, OINTHYECKas
cuia coOuparmiel JIMH3bI, pPaJuOaKTUBHBIA (DOH): TJIAHUPOBATH
U3MEpEeHHs, CcOOUpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBINOJHSTH
U3MEpEHHs, CIeAysl TPEIIOKEHHOW WHCTPYKLWU, BBIUUCIATH 3HAUYCHUE
BEJIMYMHBI U aHAJM3UPOBAThH MOJTyUYEHHBIEC PE3yIbTAThI C yUETOM 3a/T1aHHOM
IIOrPETHOCTHA U3MEPEHUN;

COOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU padboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

pa3iauyaTh OCHOBHBIE TPU3HAKM HW3YYCHHBIX (U3UUYECKUX MOJENeH:
MaTepuaibHas TOYKa, aOCOJIOTHO TBEPAOE TEJO, TOYEUHBIA HCTOYHHUK
CBETa, JIy4, TOHKAs JINH3a, IUIaHeTapHas MOJIeJIb aTOMa, HyKJIOHHAs MOJIENb
aTOMHOTO sIJIpa;

XapaKTepu30BaTh MPUHIUIBI JEUCTBUS HM3YyYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:



CHHIOMETp, ITATUYMKHU TIOJOKEHUS, PACCTOSHUS U YCKOPEHHUs, pakera,
9XOJIOT, OYKH, TIEPUCKOIN, (oToammapar, ONTUYCCKUE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHHUS O
CBOMCTBaX (HM3MYECKWX SBJICHUH © HeoOXoawmble (u3mdeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHYHbIC PUCYHKU W3YYCHHBIX TEXHHUECKUX
YCTPOMCTB, U3MEPUTEIHHBIX MPUOOPOB U TEXHOJIOTUUECKUX MPOIIECCOB MPU
pelIeHnr  y4eOHO--IPAaKTUYECKUX 3a7ad, ONTHYCCKUE CXEMBI JJIA
MOCTPOEHUS N300PAKEHU B INTOCKOM 3€pKajie M COOMpArOLIEl JINH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTH  HMHPOPMAIMIO O  MPUMEpPAX)
IPAKTUYECKOI0 HMCIOJb30BaHUs (PU3MUECKUX 3HAHUU B IOBCEIHEBHOM
KU3HU I obecriedeHnsi 0€30MacHOCTH TpU 0OpaIieHuu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOHCTBAMU, COXPaHEHUS 3JOPOBBS U COOIIOACHUS HOPM
IKOJIOTUYECKOTO TMOBEJCHUS B OKPYKAIOIIEH Cpee;

OCYIIECTBIATh TOUCK HH(pOpMammu (PU3UYECKOTO COIEp)KaHUSA B
HHuTepHeTe, caMOCTOATENBHO (OPMYIUPYSI TOUCKOBBIN 3alpOC, HAXOIUTh
MyTH OMpEACNICHUs] JOCTOBEPHOCTH MOTyuYeHHOW MH(OPMALIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIIONIb30BATh MPH BHITIOJHEHUH YUEOHBIX 3aJaHU HAyYHO--TIOMYJISIPHYIO
auTepaTypy GU3MUECKOTo COAepKaHUs, CIPABOYHbIE MaTEpUAIIbI, PECYPChI
cetu MHTepHeT, BnajeTh NpuEMaMU KOHCIEKTHPOBAHHUS  TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIC MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHPOpPMAIIMU U3 HECKOJBKUX HMCTOYHHUKOB (PU3NYECKOTO COACPKAHMUS,
nyOIMYHO MPEJCTABIATH PE3YJIbTAThl MPOSKTHONW UITM MCCIIEI0BATEIbCKOM
NESTENbHOCTH, TP OTOM TPaMOTHO  HCIIOJNB30BaTh  H3YYCHHBIN
HNOHSATUMHBIN amnmapar u3y4aemoro paszjena (U3NKH U COINPOBOXKIAThH
BBICTYIUICHHE TIpEe3eHTaIel ¢ Yy4€TOM OCOOCHHOCTEH ayIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmmyectBo DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3aesioB 1 TeM (undposrre)
/i TDOIDAMMEI o0pa3oBaTe/bHbIE
porp Beero Kourpoubnbie IIpakTuyeckue pecypcbl
padoTshI padoThI
Pa3neu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
bu6mmoreka [IOK
11 Pusnia - HayKka 0 Ipupoze 2 https://m.eds00.ru/7416194
bu6mmoreka [IOK
1.2 OUBHICCKHE BOTHHHET 2 1 https://m.edso00.ru/7f416194
. bu6nmoreka [JOK
1.3 EctecTBeHHOHAy4YHBIN METO]I TO3HAHUS 2 1 https://m.eds00.ru/7f416194
Wroro mo pazneny 6
Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6mmorexa [IOK
2.1 Crpocnue pemectsa 1 https://m.eds00.ru/7416194
25 JIBMKeHHE 1 B3aMMOJICHCTBHE YaCTHII 5 1 bu6mmorexa [IOK

BE€IICCTBA

https://m.edsoo.ru/7f416194
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bu6mmoreka [IOK

2.3 ArperatHble COCTOSIHUSI BEIIECTBA 2 hitps://m.eds00.ru/7f416194
Hroro no pazaeny )
Paznen 3. /IBu:keHUe U B3auMojaeiicTBUe TeJl
bu6mmoreka [IOK
3.1 MexaHHIECKOE ABIKCHHE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
3.2 MHepuus, macca, IIOTHOCTb 4 https://m.edso0.ru/7f416194
bubmuorexa [JOK
33 Cua. Bupst cin 14 https://m.eds00.ru/7f416194
Utoro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B
Hasnenue. Ilepenaya nasiaeHus TBEPABIMU bubnuoreka [IOK
4.1 Te€JaMU, JXUJIKOCTSMHU U Ta3aMH 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2 HlaBieHne JKuKOCTH 5 https://m.eds00.ru/7f416194
bu6nmoreka [JOK
4.3 ATMOChepHOe faBenne 6 https://m.eds00.ru/7f416194
44 JlelicTBue X)UIAKOCTH U raza Ha IOrpy:KEHHOE . bubnmoreka [JOK

B HUX TCJIO

https://m.edsoo0.ru/7f416194
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Hroro no pazaeny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHEpPrus
bu6mmoreka [IOK
5.1 Pabora 1 MOIHOCTS 3 1 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
5.2 IlpocTbie MEXaHH3MBI 5 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
53 Mexanwreckas sHeprys 4 1 1 https://m.edso0.ru/7f416194
Utoro no pazneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
8 KJIACC
Koau4ecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3aeioB U TeM uu@poBbIe
Ne n/m P Kourpoasbnbie | IIpakTuyeckue (upp )
NMPoOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI pecypesI
Paszgea 1. TensioBblie siBJIeHUS
5 bubnunorexa LIOK
11 CrpoeHnue u CBOICTBa BELIECTBA 7 https://m.edsoo.ru/7f4181ce
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bu6nmorexa [IOK
1.2 TemnoBrie mponeccer 21 1 5 https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3zneua 2. JjiekTpryeckre U MATHUTHbIE SIBJICHUS
DJIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella U bubmmoreka [JOK
2.1 MX B3aUMO/JICUCTBUE 7 1 https://m.edsoo.ru/7f4181ce
. . bubnuorexa [{OK
2.2 IToCTOSIHHBIN EKTPUUCCKUNA TOK 20 1 7 hitps://m.eds00.ru/7f4181ce
bubnunoreka LIOK
2.3 MarnuTHEIC ABCHHA 6 1 1.5 https://m.edsoo.ru/7f4181ce
bubnuoreka [{OK
2.4 ONeKTPOMATHATHAT HETYKITHA 4 https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 37
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
9 KUIACC
KoJanuecTBo 4acos DJIEKTPOHHBIE
HaumeHoBaHuUe pa3ieioB U TeM (uudposbie)
Ne ni/m KourpoJusbnbie | IIpakTHyeckue
NMporpamMmbl Bcero o0pa3oBaTte/ibHbIE

padoThI padoThI

pecypchl
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Paznen 1.

Mexannyeckue sIBJICHUSA

MexaHnuecKkoe OBMKEHME U CIIOCOOBI €r0 bu6nmoreka IIOK
11 ONMCaHU 10 https://m.edsoo.ru/7f41a4a6
. bubnmnoreka HOK
1.2 BsanmozencTsue Te 20 https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
13 3aKoHbl COXpaHeHN s 10 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Pa3znea 2. MexaHn4yeckHe K0J1e0aHUA U BOJHEI
bubnunoreka LIOK
21 Mexamueckne xonebaus / https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
2.2 MexaHHHeCKHE BONHEL. 3BYK 8 https://m.edso0.ru/7f41a4a6
Uroro no pazneny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJjIe M1 3JICKTPOMArHMTHBIC BOJIHBI

3.1

SHCKTpOMaFHI/ITHOC IOoJIC U
OJICKTPOMATrHUTHBIC BOJIHBL

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

Hroro no pazneny

Pa3nen 4. CBeToBbIe ABJICHUA
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bubnunorexa LIOK

4.1 3aKOHBI pacCIIpOCTPAaHEHHUS CBETA 6 hitps://m.edsoo.ru/7f41a4a6
bu6nmorexa [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 hitps://m.edsoo.ru/7f41ada6
bubnunorexa LIOK
4.3 Paznoxxenue 6eoro cBeTa B CIIEKTP 3 hitps://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Paszgen S. KBaHnToBbIe sIBJICHUS
bubmuoreka [{OK
51 Hcnyckanue 1 morjaouieHue cBeTa aTOMOM 4 hitps://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
5.2 Crpoenre aToMHOr0 51pa 6 https://m.edsoo.ru/7f41a4a6
bu6nmorexa LIOK
5.3 slnepHere peakiuu ! https://m.edso0.ru/7f41a4a6
Uroro no pazaeny 17
Pa3nea 6. IloBTopuTebHO-00001aI0IM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubmmnoreka HOK
6.1 Kypca ¢pu3uku 3a 7-9 Kimace 9 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

27







HOYPOYHOE IINTAHUPOBAHHUE

7 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne uugposbie
; Tema ypoka
n/n P B Koutponbubie | [IpakTuueckue ©0PasoBaTelbHble
cero
pa6oThbI paboThbI pecypcenl

L ®usnka — Hayka o npupoje. SIBienus 1
MIPUPOJIBI

2 Ou3nyecKue sIBICHUS 1

3 Ou3ndecKue BEIIMINHBI U KX U3MEPCHHE 1
VYpok-uccnenoranue "M3mepenue

4 TEeMIIepPaTyphl MPU MOMOIIIH KUIKOCTHOTO 1 1
TEPMOMETpA U JaT4yuKa TeMIepaTypol”

. MeTtop1 HayuyHOTro no3HaHud. Onucanue 1 bubmuoreka [JOK
(bu3MYECKUX SIBICHUN C TTOMOIIBIO MOAENe https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIpoBepka runoTessl:

JAbHOCTh MOJETa MIapuKa, MyIIEHHOTO

6 TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIIE 1 1
BBICOTA MMycKa"

Crpoenue BemiectBa. ONBITHI,

7 JIOKa3bIBAIOIINE AUCKPETHOE CTPOESHHUE 1 bubmiorexa TIOK
BEIIIeCTBA https://m.edsoo.ru/ff09fe0a

bubanoreka LJOK

8 JIBM>KEHUE YacTHIl BEIIECTBA 1

https://m.edsoo.ru/ff0a013e
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VYpok-uccnenoanue  «OnbITBI 1O

9 HAOIII0ICHUIO TETIOBOTO PACIIUPECHIS
ra3oBy»
10 ArperaTHble COCTOSIHMSI BELLIECTBA
Oco0EHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.
11 O6o06menue mo pazaeny «lleppoHayanbHbIC Bubmorexa LIOK
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHHUHU BEILIECTBA
MexaHnyeckoe ABMXEHHE. PaBHOMEpHOE 1 bu6nmorexa LIOK
12 HEpPAaBHOMEPHOE JIBUKEHHUE https://m.edsoo.ru/ff0a05c6
bubnunoreka LIOK
13 Cropocts. Eaunnipt ckopocty https://m.edso0.ru/ff0a079c
bubnuoreka [IOK
14 PactdeT lyTH 1 BpeMeHH ABIKEHAA https://m.edsoo.ru/ff0a0ae4
bu6nmorexa LIOK
15 HNuepuusa. Macca — Mepa HHEPTHOCTH TEN https://m.edso0.ru/ff0a0c10
IInoTHOCTE BemiecTBa. PacueT Macchl u bu6nunorexa LIOK
16 o0beMa Teja 1o €ro IIOTHOCTU https://m.edsoo.ru/ff0a0fee
Jlaboparopnass ~ pabota «OnpeneneHue
17 MJIOTHOCTH TBEPAOTO TEIa»
Pemenue 3agau mo teme "IL1OTHOCTH bubmmoteka IIOK
18 BerecTra" https://m.edsoo.ru/ff0al23c
19 Cuuta Kak XapakTepUCTHKA B3aUMOICUCTBUS

ten. Cuina ynpyroctu. 3akoH ['yka
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Jlaboparopnass ~ pabora  «M3ydeHwme

20 3aBHCUMOCTH pacTsDKeHHA (1edopmariim)
HPYKUHBI OT MPUIIOKEHHOM CHUITBI»
21 [[SIBnenue TsroTenus. Cuia TSHKeCTH
CBs13b MEXly CUJION TSKECTH U Maccou
22 tena. Bec Tena. Pemenue 3aiad o teme Bubnmoreka [IOK
" " https://m.edsoo.ru/ff0al778
Cwiia tsxectu
23 Cuita TAKeCTU Ha JpYIruX IJIaHeTax. bubnnorexa [JOK
Du3nUECKHe XapaKTEPUCTUKY TUIAHET https://m.edsoo.ru/ff0a1502
bubnuoreka [{OK
24 Wsmepenne cun. JlunamomeTp https://m.edsoo.ru/ff0al8cc
bubnuoreka [{OK
25 Bec Tema. Hesecomocts https://m.eds00.ru/ff0al778
CroxxeHue IByX CHJI, HallpaBJIE€HHBIX 110 bubmuoreka [JOK
26 OAHOI psiMOi. PaBHOAEHCTBYIOIIAS CHTT https://m.edsoo.ru/ff0ala70
”7 Pemenue 3amay mo Teme
"PaBHOzelcTBYIOIIAs cU'”
Cuiia TpeHus u e€ BuIbl. TpeHue B mpupoze bubnmnorexa [JOK
28 U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yueHue
29 3aBUCHUMOCTH CHJIBI TPEHHSI CKOJBKESHUSI OT Bu6mmortexa [IOK

CHUJIBI JAaBJICHUS U XapaKTepa
COIIPpUKACAOMIUXCA HOBCpXHOCTCﬁ»

https://m.edsoo.ru/ff0alcc8
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Pemenue 3amau Ha onpeencHue

30 PaBHOJICHCTBYIOIICH CUIIBI
Pemienue 3amau no remam: «Bec Tenay,
31 «I"padrueckoe n300pakeHUE CHITY, Bubmorexa LIOK
. https://m.edsoo.ru/ff0alde0
«Cuiby, «PaBHOACHCTBYIOIIAS CHIT»
KontponpHast pabora 1o  TeMawm:
«Mexanuueckoe nBuxkeHHe», «Macca,
32 IUIOTHOCTEY, «Bec Tenay, «I'padudeckoe
n3o0paxkeHue cun, «CHitb»
Hasnenue. CiocoObl yMEHBIIECHUS U bubnnorexa [{OK
33 YBEJIUYCHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a bubnuoreka [{OK
34 oT 00b&Ma, TeMIiepaTypsl https://m.edsoo.ru/ff0a2376
Ilepenaya naBneHus TBEPABIMU TEIAMHU, bubmuoreka [IOK
35 SKUIKOCTSIMU U ra3aMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
JlaBiieHWE B )KUJIKOCTH U T'a3e, BBI3BAHHOE bubnuoreka [{OK
36 JICICTBUEM CUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
Pemenue 3anau o teme «JlapneHue B bubnuoreka [{OK
37 JKUJIKOCTH U Ta3e. 3akoH ITackamsa» https://m.edsoo.ru/ff0a2826
but6mmoreka [IOK
38 Coobumatomuecs cocy! https://m.eds00.ru/ff0a2970
5 but6mmoreka [IOK
39 I'unpaBnanueckuii mpecc

https://m.edsoo.ru/ff0a3136
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Manomertpsl. IlopiHEBON KUIKOCTHBII

40 Hacoc
Atmocdepa 3emin ¥ MPUYUHBI €€ bubmuorexa [IOK

4l CyIIIECTBOBaHUS https://m.edsoo.ru/ff0a2b5a

bu6nmorexa [IOK

42 Bec Bo3nyxa. ATmochepHOe aBieHne https://m.edsoo.ru/ff0a2b5a
N3mepenue atmocdepHoro aaBineHus. OnbIT bubnnorexa [JOK

43 :
Toppuuenau https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTh aTMOC(HEPHOTO JaBJICHUS OT bubmmoreka [JOK

44 .
BBICOTBI HaJ| YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
bapomerp-anepous. AtmochepHoe bubmmoreka [JOK

45 https:/
JIAaBJICHUE HA PA3JINYHBIX BBICOTAX ps://m.edsoo.ru/ff0a2fc4
Pemenne 3amad mo reme " AtmochepHoe

46 JnaBieHue"
JlelicTBrE )KUJIKOCTH U Ta3a HA

47 TIOTPYKEHHOE B HUX TEJNO. ApXUMEI0Ba bubmiorexa [IOK
pa— https://m.edsoo.ru/ff0a3276
JlaGopaTopHast pabora «Ormpezaenenue

48 BBITAJIKUBAIOIIEN CUIIBI, IEHCTBYOIIEH Ha brbnmorexa LHOK
TeJIO, OTPYIKEHHOE B KHIKOCT https://m.edsoo.ru/ff0a33fc
JlaGopatopHasi paboTa 1o Teme

29 «HccnenoBanre 3aBUCUMOCTH Beca Tela B Bu6mmoreka [JOK

BOJIE OT 00bEMA MOTPYKEHHOH B KUIKOCTb
4acTH TeJla»

https://m.edsoo.ru/ff0a3514
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bubnunorexa LIOK

50 [lnaanne Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHnas padota "KoHcTpyrpoBaHue

51 apeoMeTpa MWiIM KOHCTPYUPOBAHUE JOJKH U 1
onpejieneHue e€ rpy3ono bEMHOCTH"
Pemenue 3amau mo temam: «IlnaBanme

52 cynoB. Bosayxonnasanue», «Jlapnenue bubmmorexa [IOK
TBEPIBIX TE, KHAKOCTEH H ra30B» https://m.edsoo.ru/ff0a3654
KonTpomnpHas padora o Teme «JlaBienue

53 TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»

bubmuoreka [IOK
54 Mexannueckas pabora https://m.edso0.ru/ff0a3f82
bubnunoreka LIOK

55 MouHocts. EQuHUIBI MOILHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér MOIIHOCTH,

56 pa3BUBaeMOM IPHU NOIBEME O JiecTHHULIE" 1
IIpocteie Mmexanu3Msbl. Peruar. PaBHoBecue

57 CHUJI Ha pblyare
Poryaru B TexHuke, ObITY W MPHUPOJIE.

58 Jla6opatopHas pabota «MccnenoBanue 05 bubnmorexa LHOK
YCIIOBUH paBHOBECHS PhIYara https://m.edsoo.ru/ff0a478e

59 Pemienune 3ama4d mo Teme «Y CI0BUS bubnunorexa LIOK

paBHOBECUA pbIyara»

https://m.edsoo.ru/ff0a48a6
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Koaddunment noneznoro neicTBust

60 MmexaHu3Ma. JlaboparopHas pabora 05
«M3mepenne KIIJl HaKJIOHHON IIIIOCKOCTHU
Pemenue 3agau mo teme "Pabora, bub6nmoreka [IOK
61 MotrHocTh, KITI" https://m.edsoo.ru/ff0a4c48
Mexannueckas sHeprus. Kunernueckas u Bu6mumoteka [JOK
62 MOTEHUUAIbHAS DHEPTUs https://m.edsoo.ru/ff0a4252
63 3 . bubnuoreka [IOK
AKOH COXpPaHCHHUA MCXaHUYCCKON DHCPIrUun https://m.EdSOO.rU/ff0a4360
YPpOK-3KCIIEPUMEHT IO TEME
"JKcrnepuMEHTAIbHOE OIpeIeICHUE
64 W3MEHEHUS1 KHHETUYECKOU 1 1
NOTEHLIMAIbHON SHEPTHH ITPU CKAThIBAHUU
TeNa M0 HAKJIOHHOW MJIOCKOCTH"
65 KonTponsHnas pabora no teme «Pabora u
MOIIIHOCTb. DHEPTHUSD
PesepsHblit ypok. Pabota ¢ TekcTamu 1o bubmmnoreka HOK
66 TeMe "MexaHn4yecKoe IABKeHne" https://m.edsoo.ru/ff0a4ee6
PesepBHslit ypok. Pabora ¢ Tekctamu mno
67 TeMme "JlaBiieHrEe TBEPIBIX TEJ, XKUAKOCTEH U bubnmoreka [IOK
razop" https://m.edsoo.ru/ff0a4ffe
68 PesepsHslit ypok. Pabota ¢ Tekctamu 1o

teme "Pabora. MoutHocts. DHeprus”
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12




8 KJIACC

KosauuyecTBo 4yacos DJIeKTPOHHbBIE
Ne Jara uudpoBrie
/i Tema ypoxa Beero KontpoabHnbie | IlpakTHueckue wiyuennsi  00pasoBaTelIbHbIE
padoTbl padoThl pecypesl

OCHOBHbIE TIOJIOKEHUS
MOJICKYJISIPHO-KUHETHYECKON TCOPHH BuGmorexa [IOK

1 1
1 UX OUBITHBIC MOATBEPKICHHA https://m.edsoo.ru/ff0a5256

2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Mopaenu TBEpAOro, JKUAKOTO U

3 ra3000pa3HOro COCTOSHUM 1 Bubimorexa LIOK
BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHEe CBOWCTB TBEPOTO,
KUAKOTO U ra3000pa3HOro

4 COCTOSTHUH BEIIeCcTBa Ha OCHOBE 1
MOJI0KEHU N
MOJICKYJISIPHOKHHETHIECKON TCOPHH
Kpucrannnueckue u amopdHsbie bubnmnorexa [JOK

5 Tena 1 https://m.edsoo.ru/ff0a5800
CMaunBaHue U KanWIISIPHOCTD. bubmmnoreka HOK

6 1 hitps://m.eds00.ru/ff0a5530
IToBepXHOCTHOE HATS)KEHUE ttps://m.edsoo.ru/ff0a55

bubnunorexa LIOK
! Temnoroe paclTUpeHHS U CKATHC 1 https://m.edso0.ru/ff0a5a26
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Temnepatypa. CBsi3b TEMIIEPATYpPbl

8 CO CKOPOCTBIO TETJIOBOTO JIBUKEHUS
YaCTHII

9 Buytpennss sneprus. CriocoOsr Bu6mumoteka [JOK
WU3MEHEHUS BHYTPEHHEN dSHEPrUuu https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK

10 Buaer remonepenau https://m.edso00.ru/ff0a6412
Ypok-koHpepennus "[Ipaktuueckoe

1 WCIIOJIb30BAHHUE TEIJIOBBIX CBOMCTB Bubmuoreka [JOK
BELICCTB U MAaTCPUAJIOB B LICIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo TemnoTel. Y neabpHas bu6nmorexa LIOK
TEIIOEMKOCTb https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIUIOBOTO OalaHca.

13 Tennoo6MeH 1 TEMIOBOE bubnmorexa LHOK
paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHas paboTa

14 "UccnenoBaHue IBIEHUS Bu6uoreka IIOK
TEMI000MeHa IIPU CMEIIHBAHHY https://m.edsoo.ru/ff0a6a98
XOJIOOHOU U ropsue BoAbI"

Pacuer KonnuecTBa TEIIOTHI,

15 HEOOXOIUMOTO JIJIsl HATPEBAHUS

TeJIa U BBIIEIIIEMOTO UM MPHU
OXJIAXKICHUH
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JlaboparopHas pabota

bubnunoreka LIOK

16 "Onpenenenue yaeiabHOMU
TEILIOEMKOCTH BelecTsa" https://m.edsoo.ru/ff0a6bb0
DOHeprus TorMBa. Y 1eabHast bub6nmoreka [IOK

17 TEIJIOTa CTOPAHMS https://m.edsoo.ru/ff0a7b5a
[ImaBnenue wu  oTBepaEBaHUE

18 KPUCTAJUINYECKUX Tell. Y AelIbHas Bubimorexa LIOK
TeIIoTa ILIABICHHS https://m.edsoo.ru/ff0a71d2
JlaGopaTtopHnast pabora

19 "OnpeneneHue yaenbHON TEMIOThI bubmiorexa IIOK
[UIaBJICHHS Tb1a" https://m.edsoo.ru/ff0a72fe
[TapooGpa3oBanue U KOHICHCAIIHS. bu6nmorexa LIOK

20 Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
napooOpa3oBaHUs M KOHJCHCAIIHH.

21 3aBUCUMOCTB TEMIIEPATypPbl KUTICHUS bubanorexa LIOK
OT aTMOC(EPHOTO aBICHHS https://m.edsoo.ru/ff0a786¢
BnaxnocTs Bo3ayxa. JlaboparopHas

9 paboTta "OnpezieneHI/Ie Bu6morexa [JOK
OTHOCHUTCILHOM BIKHOCTH https://m.edsoo.ru/ff0a7628
BO3qyXa"

23 Pemenne 3amau Ha omnpeneneHue

BJIAXKHOCTH BO3ayXa
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24

[TpuHIMTIBL PaOOTHI TETIIIOBBIX
neurareneif. [lapoBast TypOuHa.
JlBAraTens BHYyTPEHHETO CTOPAHMS

25

KIIJI TenmoBoro aBurareris.
TemnoBble ABUTATEIN U 3alllATA
OKPY’KaIOIICH CpeIb

bu6nmorexa [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEeHMsI U IPEBPAICHUS
SHEPTUU B TEIUIOBBIX MpoOIleccax

27

[ToaroroBka Kk KOHTPOJIBHOM padoTe
o TeMe "TennoBble SIBICHUS.
W3MmeHeHne arperaTHbIX COCTOSTHUIN
BeniecTna"”

bubnunoreka LIOK
https://m.edsoo.ru/ff0a83f2

28

KoHTpoinbHas pabora 1o Teme
"TerutoBble aBiIeHUA. I3MeHEeHHE
arperaTHbIX COCTOSIHMI BeniecTa'

bubnmnorexa LIOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzanuss  Ten. JlBa  pona
AIEKTPUUECKUX 3aPSI0B

30

Ypok-uccnenoBanue

"DnekTpu3anus Tea UHAYKIUEH 1
IIPU COIPUKOCHOBEHUU"

31

B3anMopeiicTBre 3apsyKEHHBIX TEIl.
3akon Kynona

but6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4
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DJIEKTPUUYECKOE MOJIE.
HanpspkeHHOCTD 31eKTPUYECcKOro

bubnunoreka LIOK

32
nosst. [IpuHumn cynepnosuuyuu https://m.edsoo.ru/ff0a8ala
AJIEKTPUYECKUX TOJIEH
Hocurenu 35eKTpuyeckux 3apsioB.

33 DnemeHTapHbii 3apsia. CTpoeHue
aroma
[IpoBOgHUKY U TUANEKTPUKH. 3aKOH Bbu6mmoreka [JOK

34 COXPAaHEHUS JIEKTPUUYECKOTO 3apsAIa https://m.edsoo.ru/ff0a8ef6
Penrenue 3a1a4 Ha npUMEHEHUE bu6nmorexa LIOK

35 CBOMCTB 3JIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBHS €TI0

36 CcyliecTBOBaHus. VICTOUHUKH brbmorexa [IOK
MEKTPHIECKOTO TOKA https://m.edsoo.ru/ff0a95a4

5 bubnmnorexa LIOK

37 I[eI/ICTBI/Iﬂ QJICKTPHUYCCKOI'0 TOKa httDS://m.edSOO.rU/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue

38 3JIEKTPUYECKOTO MOJIS Ha
MIPOBOJIHUKH U TUDJIEKTPUKH"
DIIEKTPUUYECKHI TOK B METaJlJIax, bubnmnorexa LIOK

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

10 DJeKTpUUecKas 1elb U €€ COCTaBHbIE

qacTu
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Cwita Toka. JlabopaTopHas pabora

41 "M3MepeHue U peryJIupOBaHUE CHIIbI 05 Bubmmorexa LIOK
" https://m.edsoo.ru/ff0a8bd6
TOKa
DJIEKTPUYECKOE HANIPSDKEHHE.

12 BoasT™metp. JTabopaTopnas pabota 05 Bu6uoreka LJOK
"M3mepeHne 1 perynupoBaHue ' https://m.edsoo.ru/ff0ade14
HanpspKeHus"

ConpoTuBieHHE TPOBOJHHKA.

43 VY aenpHOE CONPOTHUBIICHHE Bubmmorexa LIOK
BEICCTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHnast pabota
"3aBUCUMOCTD 3JIEKTPUUECKOTO

44 CONPOTHUBJICHUSI IPOBOJHUKA OT €ro 1 Bub6smorexa [IOK
JUTMHBI, TIOIIAU TIOTIEPEYHOTO https://m.edsoo.ru/ff0aa738
cedeHus u marepuana”
3aBUCHUMOCTH CHJIBI TOKA OT

45 HanpsokeHus. 3akon OMma Juist Bub6morexa [IOK
y9acTKa TerH https://m.edsoo.ru/ff0aad4a
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH CHJITBI

46 TOKa, WAYIIETO Yepe3 pe3ucTop, OT 1 Bubnuoreka [IOK
CONPOTHBIIEHNS PE3NCTOPA H https://m.edsoo.ru/ff0aa04e
HaIpspKEHUs Ha pesucrope”

47 [MocnenoBarenbHOE U TAPAIICITIEHOE

COCAMHCHUA ITPOBOAHUKOB
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JlabopaTtopHast padora "I[IpoBepka
IIpaBUJIa CJIIOKEHUS HAIIPSKECHUN

bubnunoreka LIOK

48 IIpH ITOCJIENOBATEIPHOM COCIMHECHUI https://m.edsoo.ru/ff0aaa58
JIBYX pe€3UCTOpPOB"
JlabopaTtopHast pabora "I[IpoBepka

49 npaBuja JJis CUJIbl TOKA IIPU Bu6mmoreka LIOK
napajjieibHOM COCIMHCHUU https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3agau Ha npUMEHEHUE

50 3akoHa OMa JIsl PasIuYHOro Bubmmorexa OK
COCTMHEHNST IPOBOIHIKOR https://m.edsoo.ru/ff0aaf8a
PaGora u mourHOCTH

51 AIEKTPUYECKOTO TOKA. 3aKOH Bubmorexa [IOK
1 1 https://m.edsoo.ru/ff0ab124

xoyisi-JleHma

JlaGoparopHas paboTa

52 "OnpezneneHue padOThl U MOIIHOCTH Bubmorexa OK
SIEKTPHYECKOro TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTpUYecKue ey 1

£3 MOTPEOUTENH DIEKTPUIECKOM Bu6mmoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHHEC

https://m.edsoo.ru/ff0ab660
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[ToaroroBka K KOHTPOJILHOU padboTe
10 TeMe "DJIEKTPUUECKHE 3aps/bl.

54 3apsKEHHBIE TeNla U UX bu6nuorexa HOK
B3anMoeiicTBus. IT0CTOSHHbIIL https://m.edsoo.ru/ff0abd2c
ANEKTPUUECKUH TOK"

KonTtponbHast pabora o Teme
"DeKTpruUECKue 3apsiabl.

55 3apspKEeHHbIE TeNla U UX bubimorexa [IOK
B3auMOIeHcTBHA. [TOCTOSHHBII https://m.edsoo.ru/ff0abea8
SJIEKTPUYECKUM TOK"

[TocTostHHBIE MATHUTHI, UX

56 B3aWMO/ICHICTBUE
Ypok-uccrienoBanue "N3yuenue bubmmoreka [JOK

57 MOJICH MOCTOSTHHBIX MarHuTORB" 1 https://m.edsoo.ru/ff0ac3d0
MarnautHoe nosie. MaraHuTHoO€E 1noJie

58 3eMIIH 1 €ro 3Ha4YeHHE IS KU3HU Ha bubmmorexa LIOK
Jeme https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MaruuTtHoe nose

59 3JIEKTPHIECKOTO TOKa MarauTHoe bubnmorexa LHOK
ITOJIe KATYIIKH C TOKOM https://m.edsoo.ru/ff0acld2
[IpuMeHeHre 31eKTPOMarHuToB B

60 TexHuke. JlJabopaTopHas pabora 05 Bu6mmortexa [IOK

"N3yueHune neiCTBUS MATHUTHOTO
MOJISI HA IPOBOJAHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a
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61

DNEeKTpOABUTATEb IIOCTOSIHHOIO
Toka. Mcrons3oBanue
ANEKTPOJABUIATENIEH B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaGopaTtopHnas pabota

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

"KoHcTpyrpoBaHue 1 U3y4yeHUE
paboTHI BNIeKTpoABUTATENIS "

62

OmnbiThl Papajes. 3aKoH
AJIEKTPOMArHUTHON UHIYKITUH.
[IpaBuio Jlenna

63

Onekrporerepatop. CriocoObl
MOJTyYEHUS IIEKTPUUECKOH SHEPTUH.
DJIEKTPOCTAaHIIUU Ha
BO300HOBIISIEMBIX HICTOYHHKAX
SHEPrumn

64

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DIeKTpUIecKHe 1
MarHuTHBIC SIBJICHHS"

65

KonTponbHas pabota mo Teme
"DIeKTpUUECKHe U MarHUTHBIE
sBICHUS"

bubnmnorexa LIOK
https://m.edsoo.ru/ff0acb14

66

PesepsHslit ypok. Pabora ¢
TekcTaMu 110 TeMe "TermnoBrie
aBieHus"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0accbe
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PesepBHblii ypok. Pabora ¢
67 TekcTamu 1o Teme "TIoCTOSHHBIHN 1 Brbmorera [IOK
SMEKTPUUECKHil TOK" https://m.edsoo.ru/ff0acdc6
PesepHbIii ypok. Pabota ¢
68 TEKCTaMU 110 TeMe "MaruuTHble 1
ABJICHUS"
OBULIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME 68 2 14.5
9 KUIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne JlaTa uupposbie
/i Tema ypoxa Beero Kontpoabubie | IlpakTuueckue H3yueHus oOpa3oBaTeJibHbIE
padoThI padoThI pecypcbl
Mexannueckoe IBHKEHUE.
1 MarepuanbHasi TOUKa 1
Cucrema orcuera. OTHOCUTEIBLHOCTD bubmuorexa [JOK
2 MEXaHUYECKOIO IBUKEHUS 1 https://m.edsoo.ru/ff0ad474
PaBHOMepHOE npsAMoOnMHENHHOE bubnnoreka [JOK
3 JIBIKEHHE 1 https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpSMOIUHENHOE
4 nBikeHne. CpeqHsst 1 MTHOBEHHAs 1
CKOPOCTh
[IpssMOnMHENHOE paBHOYCKOPEHHOE bubnuorexa [IOK
5 JBUOKEHUE. Y CKOpEHHUE 1 https://m.edsoo.ru/ff0ad8d4
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CKOpOCTh NMPAMOJIMHEITHOTO

6 PaBHOYCKOPEHHOTO JIBM>KCHHSI.
I'paduk ckopoctn
JlaGopaTtopHnas pabota

- "OnpenesieHUe yCKOPEHUs Tella Mpu Bu6mmoreka [JOK
PaBHOYCKOPECHHOM IBHJKCHUU TIO https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM iockocTy"

8 CBobonHoe najeHue tei. OnbIThl
lNanunes
PaBHOMEpHOE ABMKEHHE TIO bu6mmoreka [IOK

9 .
okpyxHocTu. [leproa u yacrora https://m.edsoo.ru/ff0ael76
oOpaiueHus. JInneliHas u yriaoBas
CKOPOCTH

10 HenTpocTpemMurenbHOE yCKOpEHHE
Ilepssriit 3akoH Hbrorona. Bextop bubnuoreka [IOK

1 CUJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroTona. bubnnorexka [JOK

12 PaBHOCHICTBYIOMAs CHUTa https://m.edsoo.ru/ff0ae72a
Tpernii 3akoH HeroTOHA. bubnuoreka [IOK

13 Cyniepnio3uniust Cuit https://m.edsoo.ru/ff0ae982
Pemenue 3agau Ha npuMeHeHUE bubnmoreka [JOK

14 3akOoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c

bu6mmorexa [IOK
15 Cuna ynpyroctu. 3akoH ['yka

https://m.edsoo.ru/ff0aeca2
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Pemenne 3agau o reme «Cuia

16 YIPYTOCTH
JlaGopaTtopHnast pabora

17 «Ornpeienenne KeCTKOCTH bu6moreka LIOK
IPYKUHBD) https://m.edsoo.ru/ff0aee28

18 C bubmuoreka [JOK

i Tpemms https://m.edsoo.ru/ff0af738

19 Pemenne 3agau mo teme «Cuna bu6mmorexa [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHnas pabota

20 "Onpenenenue K03 HUIIMeHTa bubnuoreka [IOK
TPEHHSI CKOIbKEHHs" https://m.edsoo.ru/ff0af8be
Pemenue 3amgau o teme "3aKkoHbI

21 Hetorona. Cuna ynpyroctu. Cuna bu6mmorexa [IOK
TpeHus" https://m.edsoo.ru/ff0afb8e
Cuiia TSDKeCTH M 3aKOH BCEMHPHOTO

22 TArOTeHHs. Y CKOPEHHE CBOOOIHOTO bu6moreka [IOK
MmageHus https://m.edsoo.ru/ff0af044
VYpok-koHpepenius "JIBuxenue ten

23 BOKPYT IPaBUTAIIMOHHOTO IIEHTPA
(Conneunas cuctema). 'anaktuku"
Pemenne 3amau mo teme "Cuna

24 TSDKECTH U 3aKOH BCEMHUPHOTO bubmmoreka [JOK

TATOTEHUS"

https://m.edsoo.ru/ff0af5f8
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HCpBaﬂ KOCMHUYECKasA CKOPOCTb.

bubmuoreka [JOK

25 HesecomocTs u eperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaaIbHOW TOUKH.
) AOCOIIOTHO TBEPIOE TEIIO. Bu6nuoreka [IOK
6 PaBHoBecue TBEpOro TENa ¢ https://m.edsoo.ru/ffOafe36
3aKpEIUVIEHHOW OCBIO BPALLICHHUS
27 MowmenT cwibl. LleHnTp TsbkecTn
Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
28 cuibl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJIBHOM paboTe
29 o TeMe "MexaHn4uecKoe JBHIKEHHUE. bubmorexa LIOK
. " https://m.edsoo0.ru/ff0b0408
BzaumoneiicTBue Tein
KonTtponpsHas pabora no Teme
30 "MexaHn4eCKOe JIBHKCHUE. brbmorera [IOK
o " https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue Ten
Nmnynsc Tena. UMmynbsc CUItbL.
a1 3aKOH COXpaHEHHs UMITYJIbCA. Bu6muorexa [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aNMOJICHCTBHE
Pemienne 3agau mo Tteme "3akoH bubmuorexa [JOK
32 COXpaHEHHUs uMIyibca' https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepennus "PeakTuBHOE

JIBUJKECHHE B IPUPOJIE U TEXHUKE"
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bubmuorexa [JOK

34 Mexanuyeckas paboTa U MOIITHOCTh hitps://m.eds00.ru/ffob0as4
PaboTa cHIIBI TSKECTH, CHIIBI bu6mmoreka [IOK

35 YOPYTOCTU U CHJIBI TPEHUSI https://m.edsoo.ru/ffob0db8
JlaGopaTopHnas pabota
«Omnpenenenue pabOThI CUITbI TPEHUS

36 IIpU PaBHOMEPHOM JIBUKCHHUH Teja
M0 TOPU3OHTAIILHOM MOBEPXHOCTH
CBs13b SHEPruu U padoThI.

37 ITorennmansHas 3HEPrUst
Kunernueckas sueprus. Teopema o bubnnoreka [JOK

38 KMHETHUYECKOUN 3HEpruun https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHEHHsI SHEPTUHU B

39 MEXaHHUKE
JlaboparopHas pabora «M3ydyeHue bubnunoreka [JOK

40 https://m.edsoo.ru/ff
3aKOHA COXPaHEHUs SHEPTUM ps://m.edsoo.ru/ff0b12fe
KonebaTenpbHOE TBUKEHUE U €T0 bubnuoteka [JOK

a1 XapaKTEPUCTUKH https://m.edsoo0.ru/ff0b1858
3aryxaromiue KoneoaHusl.

42 Brinyx1eHHBIE KOJIEOaHUSI. Brbmmorexa LIOK

https://m.edsoo.ru/ff0b20f0

Pe3onanc

43 MaremaTndecKkuil 1 Npy>KUHHBINA

MassTHUKHU
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44

VYpok-uccnenoanue «3aBUCUMOCTh
nepuojia KouebaHui OT JKeCTKOCTH
HNPYXAHBI ¥ MAaCChI Tpy3a»

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

45

[IpeBpamenue SHEPIUH pu
MEXAHUYECKUX KOJIeOaHUIX

46

JlaGopaTtopHnast pabora
«OrmpeeneHue 4acToThl U Meproja
KOJICOAHUH TIPYKHUHHOTO MasTHUKA

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

47

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJeOaHH
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Ipy3a»

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

48

Mexaunueckue BoaHbl. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpomoabHbIC 1
MOTNIEPEYHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenus "MexaHnnueckue
BOJIHBI B TBEPAOM TEIIE.
CelicMuueckue BOIHBI"

50

3Byk. PactipocTpanenue u oTpaxkeHue
3ByKa

51

Ypok-uccnenoBanue "Habmronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pEe30HaHC
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Ypok-koHpepenmus "YapTpazByk u

bubmuorexa [JOK

53 UH(Pa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOU paboTe

54 110 TeMe "3aKOHBI COXPaHEHHSI. bubuorexa TIOK
Mexannyeckue KoeOaHus 1 BOIHBI" https://m.edsoo.ru/ff0b25f0
KoHnTtponbHas pabota 1o Teme

55 "3aKOHBI COXpAHECHHUS.
Mexannueckue KojieO0aHunsa U BOJIHEL"

- DIIeKTPOMarHuTHOE TOJIE. bu6mmorexa [IOK
3JI€KTpOMaFHI/ITHI)I€ BOJTHEIL https://m.edsoo.ru/ffOb2abe

o7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypoxk-koudepennus "Llkana

- 3JICKTPOMArHUTHBIX BOJIH. Bu6miorexa IIOK
Hcnons30BaHue IIEKTPOMATHUTHBIX https://m.eds00.ru/ff0b2fe6
BOJIH JJI1 COTOBOII CBsI3H"
VYpok-uccnenosanue "M3yuenue

59 CBOWCTB 2JIEKTPOMATHUTHBIX BOJIH C bubmorexa TIOK
MOMOTIIBI0 MOGHITBHOTO TemedoHa" https://m.edsoo.ru/ff0b2c6c
Pemenue 3a1ay Ha onpe/eneHue

60 YacTOTHI U JJTUHBI AJIEKTPOMArHUTHOM
BOJIHEI
DNeKTpOMarHuTHasI IPUPO/Ia CBETA.

61 CxopocTh cBeTa. BomHoBbIe bubmorexa [HOK

CBOMCTBA CBETA

https://m.edsoo.ru/ff0b31d0
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Uctounuku cBera. [lpsamomnuHeitHoe
pacnpocTpaHeHHe cBeTa. 3aTMEHUs
Counnia u JIyHsl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)KEHMs CBETA. 3epKajia.
Pemenue 3agau Ha npuMeHEHUE
3aKOHA OTPAXKEHMsI CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb38c4

64

[Ipenomnenue cera. 3akoH
IPEJIOMIICHUS CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3aea

65

ITonHoe BHYTPCHHCC OTPAXKCHUC
cBeTa. crnonb30BaHue MOJIHOTO
BHYTPCHHCT'O OTPAKCHUS B
OIITHYCCKHUX CBCTOBOAAX

bubmuoreka [JOK
https://m.edsoo.ru/ffOb3c5c

66

JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH yTIiia
MPEeNOMIIEHUSI CBETOBOTO JIyda OT
yria  TaJeHUs  Ha  TpaHHUIE
"Bo3myxcrexio""

67

VYpoxk-konpepennus "Hcnonbp3oBanue
MOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBC€TOBO/JIbI, OIITUKOBOJOKOHHAasA
CBsI3b"

68

JIna3elr. OnTHYecKas CHIa JIMH3BI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb3f2c
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bu6mmoreka [IOK

69 [TocTpoenne n300paKeHU B TUH3AX hitps://m.edsoo.ru/ffob444a
JlaGopaTtopHnast pabora

20 "Onpenenenne HOKYCHOTO Bu6mioreka [JOK
PacCTOSHMSA ¥ ONTHYCCKOH CHIIBI https://m.edsoo.ru/ff0b4206
cobuparoiiei TuH3b1"

1 Ypok-koHpepenius "OnTuiyeckue bubnuorexa [JOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

29 I'ma3 kak onruyeckasi cucTeMa. bu6mmoreka [IOK
3peHue https://m.edsoo.ru/ff0b4684
Ypok-kondepenus "JlepexTo

73 3penus. Kak coxpanutsb 3peHue"
Pasnoxxenne 6emoro cBeTa B CIEKTP.

24 Omnbrtel HetoToHa. CroskeHue Bu6miorexa IIOK
CIIEKTpaJIbHEIX 1IBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
CBETa
JlaGopatopHas pabota "OnbITh IO
pasioKeHUIo 0eI0ro cBeTa B CIIEKTP

75 Y BOCHPHUATHIO IIBETA PEAMETOB MIPH bub6moreka IIOK
HX HaGJTIONEHHUH Yepe3 LIBETOBbIE https://m.edsoo.ru/ff0cOe2a
bunbTper"
Ypoxk-npaktukyM "BonHOBBIE

76 CBOMCTBA CBETA: TUCIIEPCHSI,

uHTepdepeHys u qudppaxus'
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OmneiTel Pe3epdopa u mranerapHas

bu6mmoreka [IOK

i MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
[Tocrynatel bopa. Monenb atoma
78 B
opa
Hcnyckanue u moriouieHue cBera
79 aromoM. KBautel. JIuneiyarsie BH6J?H0TeKa [HOK
CIEKTpHI https://m.edsoo.ru/ff0c144c
VYpok-npaktukyMm "Habmronenue bubnuorexa [JOK
80 CIIEKTPOB UCITyCKaHUs" https://m.edso00.ru/ff0c1550
. bubnnoreka [JOK
81 Pajn0akTHBHOCTD 1 €€ BUILI https://m.edso0.ru/ff0c1672
Crpoenue aToMHOrO sipa. bubnuorexa [JOK
82 HykionHas Mojienb https://m.edsoo.ru/ff0c18ac
PannoakTuBHBIE IPEBpAICHUS. bubnuoreka [IOK
83 H30TOMBI https://m.edsoo.ru/ffOclal4
Pemenwne 3amag mo Teme: bu6nmoreka [JOK
84 "PanuoakTuBHBIC MTpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmana
VYpok-koHpepeHIus
86 "PagnoakTHUBHBIE U3ITYyYEHUS B bu6morexa [OK
" https://m.edsoo.ru/ff0c2126
pUPOJIe, MEAUITMHE, TEXHUKE
Snepuble peakuuu. 3aKOHBI
87 COXpaHEHHsI 3apsI0BOTO U bubmmorexa IIOK

MacCCOBOTI'O YHUCECII

https://m.edsoo.ru/ff0c1c58
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9Hepm;1 CBsA3H aTOMHBIX AO€P.
CBs13b MacCHl U SHEpIruun

bubmuoreka [JOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3agau no reme "Snepueie
peakuun"

90

Peakuuu cunTe3a 1 AeneHus aep.
Ncrounuku sHeprun ConHua u 3BE37

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koupepenmus "Anepuas
sHepreTuka. JlercTBus
paZMOaKTHBHBIX U3Ty4YCHUH HA
JKUBbIE OpraHU3MbI"

92

[TonroroBka K KOHTPOJILHOM padoTe
1o TemMe "DJIEeKTPOMarHuTHOE IOJI€.
DIIeKTPOMarHUTHBIE BOJHBI.
KBanToBsie siBIeHUS"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabora no teme
"DIeKTpOMarHuTHOE TOJIE.

DJIEKTPOMAarHUTHBIE BOJIHBI.
KBauroBrie gsBienus"

94

[ToBTOpenue, o6o0IIEHHE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3zaumMonencTBue Tea"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTropenue, 06001eHue. Perenne
pacUeTHBIX ¥ KAYECTBEHHBIX 33J1a4
o teme "TernsoBsie nporecch”

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2572
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IToBTOpenue, 0600eHNE. Permenue
pacueTHBIX M KAaYeCTBEHHBIX 3aJ1a4

bu6mmoreka [IOK

% no Teme "KI1/] Tenuoshix ! https://m.edsoo.ru/ff0c2a22
nBurareneit”

IToBTOpenue, 0600IIeHNE. Permenue

97 pacUETHBIX M KAYECTBEHHBIX 3a1a4 1 BI/I6JTI/IOT€K3 I[TOK
o teme "KIIJI 251eKTpoycTanoBOK" https://m.edsoo.ru/ff0c2b30
[ToBTOpenue, obodIeHNE.

98 JlaGoparopHble paGOTHI 110 KypCy 1 1 bubmorexa LIOK
"CBeTOBLIE SBICHHS" https://m.edso0.ru/ff0c2¢52
[ToBTOpenue, 0600meHue. Pabora ¢

99 TEKCTaMU 110 TeMe "3aKOHbI 1 bubnunorexa LIOK
COXpaHEHHs B MeXaHUKe" https://m.edsoo.ru/ff0c2d6a
[ToBTropenue, 06o0menue. Padora ¢

100 Tekctamu 1o Teme "Konebanus u 1 bubnnorexa [IOK
BOJIHB!" https://m.edsoo.ru/ff0c2e82
[ToBTrOopenue, o0o0mmenue. Padora ¢

101 TexcTamu 1o Teme "CBeTOBbIE 1 bubnumoreka [JOK
aBiaeHus" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 06061menue. Padota ¢

102 TeKkcTaMu 110 Teme "KBaHTOBas n 1
snepHas puzuka"

OBLIEE KOJIMYECTBO YACOB I10 102 97

[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHuUk, 7 knacc/ [lepoimkun .M.,
NBanoB A.U., Aknimonepnoe odmectBo «M3aarensctBo «lIpocBemnienue»

» dusuka: 8- kacc: 6a30BbIM YPOBEHb: yueOHUK, 8 kinacc/ [lepoimkun U. M.,
WBanoB A. U., AkiimonepHoe obmectBo «M3aarensctBo «IIpocBemnienne»

» ®usuka: 9-i kiacc: 6a30BbIi ypoBEeHb: YueOHUK, 9 kinacc/ [leppimkun U. M.,
I'ytauk E. M., FIBanoB A. U., [lerpoBa M. A., AKIInoHEpHOE OOIIECTBO
«M3marensctBo «IIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1.YueOnuk «®usuka. 7,8,9 xmacc». Ileppimkun A.B. YueOHuk s
00111e00pa30BaTeNIbHBIX yupexkaeHul. 4-euzaanue - M.: Jlpoda, 2020.
2.Metoaudeckoe nocooue Kk yueonuky Ilepoimkun A.A. 7,8 knacc @I'OC.
®unonosuu H.B., 2019

3. Metonuueckoe nocobue k yueOHuky [lepoimkun A.A. 9 kimace ®I'OC. E.M.
['yrauk Yepnukosa O.A., 2018

4. lunaktuueckue Matepuansl k yueOHuky Ilepoimkun A A. 7,8,9 kiace
®I'OC.MapoHA.E.,Mapon E.A. 2019

SJlykamuk B.W. cOopHuk 3amau mno ¢usuke g 7-9  kimaccos

obmreoOpasoBarenbHbIX yupexaeauit / B.W.JIykamuk, E.B. VIBanoBa. — M.:

[Tpoceemienue, 2010.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

http://school-collection.edu.ru






