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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE TOJOXKEHUN M TpeOoBaHMII K pe3yJbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepanbHON paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
GU3MKKM Ha NESITEIBHOCTHOW OCHOBE. B mporpamme mo (u3uke yUHUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanusanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TaKkKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycraHaBIMBAET paclpeieieHue yueOHOro MaTepurana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuXxcs.

[Iporpamma mo ¢u3uke pa3paboTaHa C LEJIbI0 OKa3aHHUsS METOJUYECKON
MOMOILM YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®duzrka SABISIETCS  CUCTEMOOOpA3yIOIUM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4€OHBIX TIPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
W SIBIICHWM, M3y4aeMbIX XUMHUEH, Ouosioruei, actpoHomued u ¢GU3NYECKON
reorpaduei, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpA,
MPEeNOCTaBsieT HamOoJiee SCHbIE O00pa3lbl MPUMEHEHUS HAyYHOTO METOoJa
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Onna w3 TIaBHBIX 3a7a4 (pU3MUECKOTro OO0pa3oBaHUS B CTPYKTYpE OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CJIEIYIONTUMU KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAY4YHOTO UCCIIEIOBAHNUS;

e UHTEPIPETHPOBATH  JIAaHHBIE WM KCIOJb30BaTh  HAy4YHbIE
JIOKA3aTeNIbCTBA JIJISl TIOJTYICHHS BHIBOJIOB.

[enu wu3yueHuss (PU3NKK HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpa3oBarenbHBIX oOpranusamusx Poccuiickoit ®eneparuu, peaau3yroNux
OCHOBHBIE  00II€00pa3oBaTEbHBIC MPOTPAMMBI, YTBEPXKIEHHON peEIIeHHEM



Komnernn Munucrepcrsa npoceienust Poccuiickoit @enepanuu (mpoTokos ot 3
nekaopst 2019 r. Ne ITIK-4BH).
Heau uzyyenust pu3uKu:

npHOOpeTEHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIC IMO3HAHUSA M (HOPMHUPOBAHHUEC
HCCIIEI0BATEILCKOIO OTHOIIECHUS K OKPYKAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yabTaTa H3ydYCHHUS
OCHOB CTPOCHHSI MaTepHH U (DYHTAMCHTAIBHBIX 3aKOHOB (DU3HKHY;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3UKH ISl Pa3BHTHSA JAPYTHX
CCTECTBCHHBIX HayK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHE  MPEACTaBICHHH O  BO3MOXHBIX  chepax  Oymyiiei
1po(heCCHOHATILHOM JIEATEIBHOCTH, CBSI3aHHOM ¢ (PM3UKOMH, MOArOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTHKEHHME 3TUX IIeJIed MPOrpaMMbl MO0 (U3MKE Ha YPOBHE OCHOBHOTO
oO1iero oOpazoBaHus 00CCIIEUNBACTCS PEIICHUEM CIIEAYIONTUX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUW  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHIATH (U3UYECKUE SBJICHUS C
UCITOJIb30BAaHUEM TTOJIYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PpEIICHUS MPOCTEUIIUX Pacu€THBIX 3ajlady ¢
UCTIOJIb30BaHUEM bu3IIecKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble paOOThl M OKCHEPUMEHTAIbHBIE HUCCIEAOBAHUS  C
UCITIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3HMUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE NH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCCHOHATILHON AeATEILHOCTH, CBI3aHHBIMU
c GU3UKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIErO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HENEN0), B §
KJ1lacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemspiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OTIHITOB HOCUT PEKOMEHATEIIbHBIN XapaKTep, yUUTeb JeiacT BEIOOP MPOBEICHUS
7abopaTOpHBIX PabOT M OMBITOB C YYETOM HWHIMBUIYATBHBIX OCOOCHHOCTEH



06y‘-IaIOIHI/IXC$I, CIIMCKa JSKCIICPUMCHTAJIbHBIX BaHaHHﬁ, npecraracMbiXx B paMKax
OCHOBHOTI'O TOCYAAapCTBCHHOI'O 3K3aMCHA I10 (l)I/ISI/IKe.



COJEPKXAHUE OBYUYEHUA

7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAI0IIEero Mupa.

®usuka — Hayka o mnpupone. fABneHus npuponbl. DU3UYECKHUE SBICHUS:
MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BeluyuH. DPuUznyeckue
npubopsl. [lorpentHocts u3mepeHunit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4yaloT MPUPOY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBH)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmoaaemoro siiaeHus. Onucanue GU3NUEeCcKuX SIBICHHUM ¢ MOMOIIbIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIC

SIBJICHHUS.
2. Dusnueckue npuOOPsl U MPOLEaypa NPAMBIX U3MEPEHUI aHAJIIOTOBBIM H
U(POBBIM TPUOOPOM.
Jlabopamopnvie pabomul u onvimaol.
1. OmpezeneHne UEHbI I€EHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
2. HM3mepeHue pacCTOSHUN.
3. H3mepenue 00bEMa KUAKOCTU U TBEPAOTO TENA.
4. OmnpeneneHue pasMepoB MAJIbIX TEN.
5. M3mepeHue temneparypsl NpU IOMOIIM KXUAKOCTHOTO TEpPMOMETpa H
JATYMKA TEMIIEPATYPHI.

6. IIpoBeneHue mccnenoBaHus MO NMPOBEPKE TMIIOTE3BI: JAJTBHOCTH MOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, 4yeM OOoJbllIe BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJNbl, HX pa3Mmepbl. OMbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxkeHne wuactuil BemecTBa. CBsA3b CKOPOCTH JIBH)KEHHMS YacTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddysus. B3anmomelicTBue YacTuil
BEILECTBA: MPUTSKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJKOCTEH M TBEPJBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



3. HaOmonenue ~ siBneHuid,  OOBSACHAIOMIMXCS  MPUTSKEHUEM WM
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnsie padomul u onvimel.

1. OneHka JuMaMeTpa aroMa METOAOM psioB  (C  HMCHOJIb30BAHUEM

dboTorpadwuii).
2. OnbITHI IO HAOJIOCHUIO TETIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nea 3. /IBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe JBHkeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JBUKECHHUS.
SBnenne uHEpUMHM. 3aKOH HMHEPUUH. B3aumopaeicTBHe Tel Kak NpUYHHA
W3MEHEHUSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HHEPTHOCTU Teda.
[InoTHOCTH BemiecTBa. CBSi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BeleCTBa.
Cuila Kak XapakTepucTHUKa B3auMojaeiucTBUs Tesl. Cuila ynpyrocTd W 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHOonencTByromas cuil. Crila TpeHUS.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IPUPOE U TEXHUKE.
Jlemoncmpayuu.
1. HabmroneHue MexaHUYECKOTO ABUXKECHHUS Tea.
2. H3mepeHune CKOpOCTH NPSAMOIMHENHOTO IBUKEHUS.
3. HaOmronenue siBeHus: HHEPLUU.
4. HaGmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEJL.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOTO JABUKEHHUS (ILIApUKa B KUJKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuKka To
HAKJIOHHOU ITOCKOCTH.
OnpeneneHue MmIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPHUPYIOIIHNE 3aBUCUMOCThH pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJIUYCHUS JaBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT 00bEMma, Temmeparyphl. llepemada maBieHus
TBEPABIMU TEJaMHU, XUAKOCTAMU W razamu. 3akoH [lackans. [IHeBmaTuueckue



MalIuHbl. 3aBUCUMOCTb JABJIEHUSl KUJIKOCTU OT TiayOuHbl. ['mapocraTtmyeckuid
napajaokc. Coobuiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMocdepa 3emnn u atrmocdepHoe napieHue. [IpuuuHbl CyliecTBOBaHUS
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppuyemu. M3meperue atMochepHOTro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOTrO JAaBIECHUSI OT BBICOTHI HaJ YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauyuu.
3aBUCUMOCTbD JABJICHHS ra3a OT TEMIIEPATYpHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromyecs coCy/bl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH )KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUIKOCTH.

8. YcioBME IJIaBaHMsS TEJN: IUIABAaHUE WJIM MOTPYKEHHE Tell B 3aBUCUMOCTH
OT COOTHOLIEHUS TUIOTHOCTEH TeJla U )KUAKOCTH.

Jlabopamopnvie pabomul u onvimaul.

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHON B
MKUIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJO,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MACChl TeJa.

4. OnbIThl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTb BBITAJIKUBAIOIICH CHIIBI,
JNEUCTBYIOLIEH Ha TEJNO B KUAKOCTH, OT OOBEMa MOTrpyKEHHOU B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBaHUE JIOAKU U
OIpEAEIICHUE €€ IPY30NOABEMHOCTH.

Paszgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanuudeckast pabota. MOUTHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
«3onoroe mnpaBuno» MmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckass »Heprusi. KuHeTrhueckas M MNOTEHUMAJIbHAs HHEPTUS.
[IpeBpailieHrie OTHOTO BHJIa MEXAHUYECKOW SHEPTUH B IPYTOW. 3aKOH COXPaHEHUS
SHEPIrUU B MEXAHHKE.

Hemoncmpauuu.
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1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Omnpegenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUHU Tella
10 TOPU3OHTAIBHOM MOBEPXHOCTH.

2. HccnepoBanue ycioBUlM paBHOBECHS pbluara.

3. M3mepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUS MEXAaHUYECKOW SHEPTHH.
8 KVIACC

Pa3nea 6. TenjioBbIe IBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUH CTPOCHUS
BemecTsa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUHU.

Mopnenu TBEPAOro, JKHUJIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJEKYJSIPHO--KUHETUHYECKOW TEOPHH.
CmaurBaHU€ U KaNWUISIPHBIE SIBIEHUA. TE€NI0BOE PACIIUPEHUE U CIKATHE.

Temmneparypa. CBs3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenHsss sHeprus. CrnocoObl W3MEHEHUSI BHYTPEHHEW SHEpruu:
TeIuIonepesaya 51 COBEpLICHUE paboThI. Bunsl TEIUIONIEpEIauH:
TEIUIONTPOBOJHOCTh, KOHBEKIIUS, U3yUYCHHE.

KonuuecTBo TemoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemyioBoro Oananca. [lmaBinenue u
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJelbHAasd TEIUIOTA ILIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHA OT aTMOC(HEpHOro
JTaBJICHHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y A€NIbHAS TEIUIOTa CTOPAHMSL.

[Tpununel pabotel TemnoBbix aurareneit KIIJ[ TemioBoro asurarens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JABUKCHHUS.

2. HabGmonenue nuddyszuu.

3. HaOmtonenue siBneHni cMauyMBaHus U KaMWUISIPHBIX SIBJICHUMH.

4. HabGmroneHue TemioBOro paciupeHus Ted.

5. M3MeHeHue naBieHUs raza mpu U3MEHEHUH 00bEMa M HarpeBaHUM WU

OXJIaXKICHUH.
6. IlpaBuna nusmepeHus Temneparypsl.
7. Bunpl Tenmonepenayu.



8. OxJjaxaeHue Npu COBEPIICHUH PaOOTHI.

9. Harpeanue nipu coBepiiieHuH pabOThl BHEIIHUMH CUJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BEIECTB.

11. HabnrogeHue KUneHus.

12. HabnrogeHue mocTosiHCTBa TEMITEPATYPhI MTPH TIJIABJICHUH.

13. Moenu Teru1oBEIX JIBUTATEIICH.

Jlabopamopuvie pabomul u onvimaol.

1. OmnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CUJI MOJICKYJISIPHOTO PUTSIKEHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COM WIIM caxapa.

3. OmpITHl TI0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH H

TBEPJIBIX TEIL.

4. OmnpeneneHue NaBICHUs BO3AyXa B OaJJIOHE MIMPUIIA.

OMnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIKICHHUS.

6. [IpoBepka rumoTesbl TMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOUKA YKUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOmionenue wu3MeHEHUs BHYTPEHHEW OHEPruM Telna B pe3ysibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. HccnenoBaHue sIBJICHUS TEIIOOOMEHA TPU CMEUIMBAHUU XOJOJAHOU U

ropstuer BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH

TEII000MEHE C HArPeThIM METATUITMUYECKUM LIMJIHHAPOM.

10. OnpeneneHne yaeapHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue mpoiiecca uCrnapeHus..

12. OnpenesieHre OTHOCUTENIBHOW BIAXKHOCTH BO3yXa.

13. OnpenenieHne yeabHON TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja sJeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSL MEXKAY TETIAMH).

Onektpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpudeckoro nods. IIpuHuun
CYNEPHO3UIIUU EKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA DJIEKTPUYECKUN 3apsml.
Crpoenune aroma. IIpOBOOHHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUIT TOK. YCJOBUSA CYIIECTBOBAHUSI JJIEKTPUYECKOTO TOKAa.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuia  Toka.  DJIEKTPUUYECKOE  HaIpsDKEHHUE.
ConpoTuBjieHHE MPOBOJHUKA. YACIbHOE COMPOTHUBJIEHHE BemiecTBa. 3akoH OMa



o ydactka nend. llociaegoBarenbHoe W HapauieibHOE  COCIMHEHUE
MIPOBO/IHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH JDkoyns—JIeHna.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHHE.

ITocTossHHBIE ~ MarHuThl.  B3aumopelcTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarunurtHoe 1mojie. MarautHoe 1oJjie 3eMJId U ero 3HaueHue JJjIs )KM3HU Ha 3emiie.
OnbiT  Opcrega. MaruuTHoe 1Moje  3JEKTpUYecKoro Toka. IlpuMenenue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DNEeKTpOoJBUTaTellb MOCTOSTHHOTO TOKa. VCnosib30BaHHWE 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SBieHre dIEKTpoMarHuTHON uHAyKIuu. [IpaBuio JleHna.
DnekTporeHeparop. CnocoObl  MOdy4YeHUs  DJIEKTPUYECKOM  SHEPIHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu.

DJieKTpu3anus Ted.
JIBa po/ia 3JIEKTPUUYECKUX 3apsiJI0B U B3aMMOJICUCTBUE 3aPSXKEHHBIX TEJ.
Y CTpOMCTBO M AEHCTBUE IIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAst MHAYKIIUS.
3aKOH COXpAaHEHUSI JICKTPUUECKUX 3aPsJI0B.
[TpOBOTHUKH U JUAJIECKTPUKH.
MoaenupoBaHre CUIOBBIX JIMHUW 3JIEKTPUUECKOTO TOJIA.
M CTOYHUKH ITOCTOSSHHOT'O TOKA.
JlericTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. ['a30BbIN pasps.
. I3mepeHnune cuibl TOKa aMIepMETPOM.
. I3MepeHune 3JIeKTpUIeCKOro HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUH.
. B3aumoaencTBre OCTOSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXKHOCTH Pa3/IeJICHUS TTOJI0COB MarHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEH MOCTOSSHHBIX MarHUTOB.
. OneIT Dpcrena.
. MarauTHoe 1oJjie ToKa. DJIEKTPOMAarHuT.
. JleicTBHE€ MarHMTHOTO IOJISI HA TPOBOJIHUK C TOKOM.
. DNEKTPOJIBUTATEINb MOCTOSIHHOTO TOKA.
. UccnenoBanue siBjieHUsI 3JIEKTPOMArHUTHOW UHAYKITUH.
. OnbiTel @apazes.
. 3aBUCUMOCTh HANpaBJ€HUS WHIYKIHUOHHOIO TOKa OT YCIOBHM €ro
BO3HHUKHOBCHHS.
. DNEKTPOreHepaTop NOCTOSTHHOTO TOKA.
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Jlabopamopnsie padomul u onvimel.

1.

OnpITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U TpH

COIPUKOCHOBEHHH.

2. UccnenoBanue JeHCTBUA JIIEKTPUYECKOrO TMOJs HAa NPOBOJHUKHA H
JUDJIEKTPUKH.

3. COopka u mpoBepka pabOThI JIEKTPUUECKOM LIENH TOCTOSHHOTO TOKA.

4. V3MepeHue u perympoBaHue CUIIbI TOKA.

5. M3mepeHue u peryampoBaHUE HANPSKEHUS.

6. MccnenoBaHue 3aBHCHUMOCTH CHJIBI TOKA, MIYIIErO 4Y€pPE3 PE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSLDKEHUS Ha PE3UCTOPE.

7. OnslITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTUBJICHUS TNPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAHW ITONEPEYHOIO
CEUEHUs U MaTepuaa.

8. IlpoBepka mpaBWiIa CIOXEHUS HANPSDKEHUH TPU MOCIEI0BATEIBHOM
COEJIMHEHNH JIBYX PE3HCTOPOB.

9. IlpoBepka mpaBwyia Uil CWIBl TOKAa IPU IAPAJUIEIBHOM COEIMHEHHUH
pPE3UCTOPOB.

10. Onpenenenue pabOTHI MIEKTPUIECKOIO TOKA, HIYIIETO YEPE3 PEIUCTOP.

11. OnpeiesieHHe MOIIHOCTU — JJIEKTPUYECKOTO TOKA, BBIJIEISEMON Ha
pe3ucTope.

12. MccnenoBaHue 3aBHCUMOCTH CHJIBI TOKa, MAYIIETO YEpe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

13. Onpenenenne KIIJ[ Harpesares.

14. UccnegoBaHre MarHUTHOTO B3aUMOICHCTBUS TOCTOSIHHBIX MarHUTOB.

15. I3yueHne MarHMTHOIO IOJISI  TOCTOSIHHBIX ~ MAarHUTOB IIpU  MX
O00BEIMHEHUU U Pa3JICIICHUN.

16. MccnenoBanue AENCTBUS DIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITHL, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aUMOJEHCTBUS
KAaTyIIKd C TOKOM M MAarHuTa OT CHJIbl TOKa W HANpaBJIEHUs TOKa B
KaTyLIKE.

18. I3yueHue AeiCTBUS MarHUTHOT'O TOJISI HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue padoThl JJIEKTPOABUTATEIS.

20. U3mepenne KII/l 35ieKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnBITEI IO MCCJIEOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHEHHMI 3HAYEHUs M HaNpaBJICHHUS WHAYKIMOHHOIO
TOKa.

9 KJIACC

Pa3znen 8. Mexannuyeckue siBJIeHMS.
Mexannueckoe nBWkeHHE. MarepuanbHass Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NPSIMOJIMHENHOE



nBr>keHue. HepaBHoMepHOeE mpsiMonMHENHOE ABHKEeHUE. CpelHsas U MIHOBEHHAs
CKOPOCTb TeJa NPU HEPABHOMEPHOM JABUKEHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEWHOe JBikeHue. CBoOoaHOE
nagenue. OnsITel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon u ywactora oOpalleHus.
JIuneiiHas u yriaoBas CKOpOCTH. LIEHTpOCTPEMHUTENBHOE YCKOPEHUE.

[Tepsblii 3ak0H HbtoToHa. BTOpoit 3akoH HetoToHa. Tperuit 3akon HeroToHa.
[IpyHIMT CyNIepIIO3ULUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHusi: cujia TPEHUS CKOJIBKEHUS, CHUIIa
TPEHUSI OKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsKECTH U 3aKOH BCEMUPHOrO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBumxenue mianet BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPOTrO TeJIa C 3aKPEIUIEHHOM OChO BpallleHus. MoMeHT cuibl. L{eHTp TskecTn.

Nmnynec Tena. M3menenne nmnyinbca. UMmynbe cUiibl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cui TSHKECTH, YNPYTrOCTH,
TpeHusi. CBA3b 3HEPruM U padoThl. [loTeHInanbHas 3Heprus Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJn. [loTeHIIManbHast SHEpPrus cxKaTou npykuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
SHEPIUU.

Hemoncmpauuu.

1. HaOnroneHune MeXaHMUYECKOro JBUKEHHUS Tela OTHOCHTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME NyTE€ W TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHrie CKOpOCTH M YCKOPEHUS TPSIMOJIMHEUHOTO JIBUYKEHUS.
HccnenoBanre Npru3HaKOB PABHOYCKOPEHHOTO JIBUXKEHUS.

HabGmronenue nBm>XeHHs Tela 1o OKPY>KHOCTH.

HabGmronenne MexaHMueCcKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCUTENBHO KaOMHETA (PU3MKH.

7. 3aBUCHUMOCTb YCKOPEHHS Tella OT MAacChl Te€jla U JEUCTBYIOIIEH HA HETO

o u k~w

CHJIBI.
HabGnronenue paBeHcTBa CUIT IIPU B3aUMOJICHCTBUH TETI.
N3MeHeHune Beca Tena npu YyCKOPEHHOM JIBUKEHHM.

10. [Tepenaua ummnynbca npu B3aMMOJICUCTBUM TE.

11. [IpeoOpazoBanus SJHEPTUHU TPU B3aUMOACHCTBUU TE.

12. CoxpaHeHHE UMITYJIbCa ITPU HEYIIPYTOM B3aUMO/ICUCTBUMU.

13. CoxpaHeHre UMIYJIbCa IPU a0COITIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.



14. HaGnroieHue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHre MEXaHUYECKOW SHEPTUU MpU CBOOOTHOM IaJICHUU.

16. CoxpaHEeHUE MEXaHUYECKON IHEPTUM NIPU IBUKEHUHU TEJIA MO JCHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomol u onvimol.

1. KoHcTpynpoBaHue TpakTa Mg pa3roHa M JAJbHEUIIETO0 paBHOMEPHOTO
JBM>KCHUS IIAPUKA WIIN TEIIEKKH.

2. OmpeneneHre CpeaHEH CKOPOCTH CKONBKECHHS OpycKa WU JIBHKCHUS
[IapUKA 10 HAKJIOHHOW INTOCKOCTH.

3. OmnpeneneHue yCKOpPEHHUs Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUU IO
HAKJIOHHOUW IUTIOCKOCTH.

4. HccnenoBaHuWe 3aBUCHUMOCTH IYTH OT BPEMEHHM MPHU PABHOYCKOPEHHOM
JBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CIAM MpPU PABHOYCKOPEHHOM JBIKCHUHU 0€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HMccinegoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHUJIbI
HOPMAJILHOTO JaBJICHHUS.

7. Omnpenenenne K03PGUIMEHTA TPEHHS CKOJIbKEHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

9. OmpeneneHue pabOThl CHIBI TPEHUS MPU PABHOMEPHOM JIBJKEHHUU Teja
110 TOPU3OHTAIHHOU MOBEPXHOCTH.

10. Onpenenenne pabOThl CHJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a ¢
MCIIOJIb30BaHUEM HETOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

11. I3yueHue 3aKk0Ha COXPAHEHUSI SHEPTUU.

Pasznen 9. Mexann4yeckue Koj1e0aHusl U BOJIHBI.

KonebarensHoe nBmxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: MEpUOI,
4acToTa, aMIUINTya. MarteMaTnuecKuil U NpyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPTUU TIPHU KOJIeOATEITHHOM JIBHKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennesle — konebanus.  Pe3onanc.
Mexanuuyeckue BoJiHBI. (CBoicTBa MeXaHMYECKMX BOJH. IIpojonbHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHndeckue BOJHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['pomMKkoCTh 3Byka U BbicoTa ToHA. OTpaxkeHue 3Byka. MHbpaszByk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHM TET MOJ JEHUCTBUEM CHUJIBI TSHKECTA U CHUJIBI

YIOPYTOCTH.

2. HaGmronenue konebanwmii rpy3a Ha HUTH U Ha TIPY)KUHE.
Hab6nronenune BRIHY)ISHHBIX KOJIeOaHW U PE30HAHCA.

4. PacnpocTpaHeHue NpoJoJIbHBIX U MONEPEUHbIX BOJIH (Ha MOJENH).



5. HaOmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYECKUI PE30HAHC.

Jlabopamopnsie padomul u onsimel.

1. OmpezgeneHne 4YacTOTbl M Iepuoja KojJeOaHM MaTeMaTH4ecKOoro

MasiTHUKA.

2. Ompenenenuie 4acTOThl U IEPHOJIa KOJeOaHU MPY>KUHHOTO MasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH TMEpHOJia KOJIEOAHHUM MOABEUICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. WccnenoBaHue 3aBUCMMOCTHU MEPHOJIa KOJIEOaHUM MPYKUHHOTO MasSTHUKA
OT MaccChl Tpy3a.

5. IIpoBepka He3aBUCHUMOCTU TEpHoJia KoieOaHuil rpy3a, MOJIBEIIEHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Tepuoja  KoJaeOaHwmid
NPY>KMHHOTO MasiTHUKA OT MAacCChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus cBOOOTHOTO MaJICHUS.

Pazgea 10. DneKTpOMAarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMAarHUTHOE  MOJiIe.  JJIEKTPOMarHuTHble  BOJIHBL.  CBOMcCTBa
ANEKTpOMarHuTHhIX BOJH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

OnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOIICTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3yuenue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOHJIBHOTO

tenedoHa.

Paszgea 11. CBeroBblie siBJICHHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBETAa. [IpsimonmHeHOE
pacrnipoctpanenue cBera. 3atmMenust Connuna u Jlynsl. Otpaxenue ceta. ILnockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llonmHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. lcronb3oBaHUME TOJHOTO BHYTPEHHETO OTpPaKEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xom myweit B 1nmH3e. Onrtuyeckas cucrema (oroamnmapara,
MUKpPOCKOIIa M Tejeckona. ['Jla3 kKak onTuYeckas cucrema. biau3opykocTh U
JATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HptoTona. CrokeHue
CIEKTPAJIbHBIX LIBETOB. J{ucniepcus cBeTa.

Hemoncmpayuu.

1. IIpsmosnHENHOE pacupOCTPaHEHUE CBETA.



OTtpaxkeHue cBeTa.

[Tonyyenue n300paxkeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTuyecKkuit CBETOBO/I.

Xox Jtydeil B coOmparonieit JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tonyyenune n300paxeHuit ¢ TOMOUIBIO JIMH3.

[TpuHuun aeiictBus (oToanmnapara, MUKpPOCKONA U TEJIECKOIA.
10. Mopmens rnasa.

11. PaznoxkeHue 6e10ro cBeTa B CIEKTP.

12. [Tomydyenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

L 0 N o Uk W N

Jlabopamopuvie pabomul u onvimaul.

1. HccnenoBanue 3aBUCMMOCTH yIVIa OTPaKEHUS CBETOBOIO Jyda OT yrjia
MaJICHUS.

2. M3ydeHue xapakTepUCTUK M300pakeHUs IIpeIMeTa B IUIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCHMOCTH yIUIA IPEIIOMIIEHUS CBETOBOIO JIy4ya OT yIJla
NAJICHUS HA TPAHULIE «BO3LyX—CTEKIIOM.

4. TlonmyuyeHune M300pakeHHI ¢ MOMOILBbIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSHUA U ONTHUYECKOM CHIIbI cOOMparomei
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0r0 CBETA B CHEKTP.

7. OnbITBl IO BOCHPHUATHIO LIBETA MPEAMETOB IPH UX HAOJIOJECHHH 4Yepes3
L[BETOBbIE (DPUIIBTPBI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Monens atoma bopa.
Hcnyckanue u noryomieHue ceera aroMoM. KBaHTel. JInHEHYaThie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmopens artomHoro snpa. Msorombsl.  PannoakTuBHBIE
npespaienus. [lepron monypacnana aTOMHBIX sSIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAIOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUU HaA >KUBBIE
OpPTaHU3MBI.

Hemoncmpayuu.

CnexTpbl U3ITy4EeHUS U MTOTJIOMIEHNS.

CnexTpsl pa3aIM4HbIX ra30B.

CnekTp Bogopo/a.

Hab6mronenue Tpekos B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOMINX U3TYyUCHHI.

Perucrpanus nzmydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJYKTOB.

o vk W N R



Jlabopamopnsie padomul u onsimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUCHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTHUIBI MO TOPMO3HOMY

nyTu (1o poTtorpadusm).

3. M3mepenue pagnoakTuBHOTO (PoOHA.

IHoBTOPHUTEIHLHO-00001AOIIUI MOLYJIb.

[ToBTOpUTENHEHO--0000IAIOIUN MOYIh IPEIHA3HAYCH JIJIsi CUCTEMaTHU3allH
u  0000IEHWS TPEIMETHOTO  COACp)KAaHWS ©  OMNbITa  JEATEIHHOCTH,
MPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKEe IS MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy T0 (u3uKe s 00ydaromuxcs,
BBIOPABIIIUX ATOT yU4EOHBIN MpeMeT.

[Ipu M3y4eHUH MAHHOTO MOJYJIS PEATU3YIOTCSd U CUCTEMATU3UPYIOTCS BUIBI
NeATETLHOCTH, HA OCHOBE KOTOPBIX 00ECTIeUnBACTCS JOCTIKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pE3yJIbTaTOB  oOydeHus, (OpMHUpPYETCS
€CTECTBEHHOHAYYHas TPAMOTHOCTh: OCBOCHUE HAyYHBIX METOJIOB HCCIEAOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (DU3NUECKHE
SBJICHUS, TPUMEHSS TOJyYCHHbIE 3HAHUWSA, pelaTh 3aJaud, B TOM YHCIIE
KaueCTBCHHBIC U IKCIIEPUMEHTAIbHBIC.

[IpuHIMNIMANBEHO AECSATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 CY€T TOro, 4YTO OOy4YaroIIMecs BBINOIHIIOT 3aJaHus, B KOTOPHIX UM
npeajiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTb W HAYyYHO OOBICHSTH
bu3nYecKue SIBICHUS B OKPYKAIOIICH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;

WCITOJIB30BaTh HAYIHBIC METOIBI UCCICAOBAHUSA (PU3NUCCKUX SIBJICHUH, B TOM
YHCIIe JUTsl MPOBEPKU TUIIOTE3 U MOTYyUYEHUS TEOPETHUECKIX BHIBOJIOB;

OOBSCHATh HAy4yHbIE OCHOBBI HaMOOJIEE BAXHBIX JOCTHXKCHHM COBPEMEHHBIX
TEXHOJIOTHA, HaPUMeEp, TPAKTUICCKOTO HUCITOIh30BAHUS PA3INYHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHUS BCEX M3BECTHBIX BUIOB
HHEPTUHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI I1O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydyenust Gu3MKU Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHMUs

y oOyuaroierocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

— IIPOSIBJICHHE MHTEpPECA K UCTOPUHA U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
duznyecKoil HayKu;

— IIEHHOCTHOE OTHOIIICHUE K IOCTHYKCHHUSAM POCCUHUCKUX YIEHBIX --(U3UKOB;

2) rpamJaaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXICHUU OOIIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMpoOJieM, CBSI3aHHBIX C NPAKTUYECKUM NPUMEHEHUEM
JOCTKEHUM (PU3UKH;

— OCO3HaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B JESATEILHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHPUATUE ICTETUUECKUX KauyeCcTB (PM3MYECKONW HAyKH: €€ TapMOHUYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

— OCO3HaHUE LEHHOCTH (U3UYECKOW HAYKHM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHsI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLIEH
KYJBTYPBI;

— pa3BUTHE HAy4YHOU JHO0O3HATEIBHOCTHU, WHTEpPEca K HCCIEN0BATEIHCKON
NEATEIIbHOCTH;

5) ¢opmMupoBaHuss  KYJbTYPbl 3A0POBbS M  JIMOLHUOHAJIBLHOIO
0/1aromoJIy4us:

— OCO3HAHME ILIEHHOCTH Oe30macHoro ooOpas3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBHJI OE30MacHOrO TMOBEJICHUS Ha
TPaHCIIOPTE, Ha JOpOrax, C IJIEKTPUUECKUM M TEIUIOBHIM OOOPY/IOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

— c(hopmMupoBaHHOCTh HaBBIKA pPEQIIEKCUU, TPU3HAHUE CBOErO IpaBa Ha
OmMMUOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHUE€ B PEUICHUWU MPAKTHYECKUX 3a/ad (B paMKax CEMbH,
oOpa3oBaTeNnbHON  OpraHM3allui, TOoOpoja, Kpas) TEXHOJOTUYECKOH W



COLIMAJIbHOM HAIpaBJIE€HHOCTH, TPEOYIOIMX B TOM YHCIE€ U (PUINYECKUX
3HaHUM;

e — HHTEpEC K MPAKTUUYECKOMY U3YUYEHHIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHEHTALMS HA NMPUMEHEHUE (PU3MYECKHX 3HAHMM JUIsl PElIeHHs 3a7ad B
0o0JlacCTU OKpY’KalollleW cpenbl, TUIAaHUPOBAHUSI TOCTYNKOB W OLEHKH HUX
BO3MOYKHBIX MTOCJIEICTBHI ISl OKPYXKAIOLIEN CPEIbl;

e — OCO3HaHHWE TJIOOAIBHOIO XapakTepa SKOJOTUYECKHUX MpoOJieM M MyTed HX
pelieHus;

e 8) ajanTanuM K HM3MEHSKOIMMCH YCJIOBHAM CONHMAJIbHOM M NPHPOIHOM
cpeabl:

e — TOTPEOHOCTh BO B3aUMOJICHCTBUM TMPHU BHIMIOJHEHUM WCCIEIOBAHUNA U
IPOEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
APYTHUX;

e — TIIOBBIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 IPAKTUYECKYIO
NEATEIIbHOCTD;

e — MOTPEOHOCTh B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
WJICU, TIOHSATHSI, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBJIICHUSIX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 00JacTu
busuKy;

e — IUJJAHUPOBAHHE CBOETO PAa3BUTHS B MNPUOOPETEHWH HOBBIX (PU3MUECKHUX
3HAHUI;

e — CTPEMJICHUE aHAIIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U IPUPOBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE€ C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

e — OILIEHKAa CBOMX JCHWCTBHUM C YYETOM BIIMSHUS HA OKPYXKAOUIYIO CpENy,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynabTaTe OCBOCHHS TpOrpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaroierocs: 0yayt copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YIeOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YUeOHbIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:
e BBISABIATH M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHUI );



yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIMK, OCHOBAHUS AJIS
0000IIIeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PACCMaTPUBACMBIX (paKTax,
JAHHBIX U HAOJIOJIEHUSX, OTHOCAIINXCS K (DU3UUECKUM SIBICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOJIB30BAHUEM JETyKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHWH, BBIIBUTATh THUIOTE3B O B3aMMOCBS3IX
(bU3UYECKUX BEIMUNH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOU (uznueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIICHUs, BHIOOp Haumbosee
MOJIXOJISTIIETO ¢ YUETOM CaAMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK UCCIEA0BATEIbCKUI MHCTPYMEHT MTO3HAHUS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIEPUMEHT, HEOOJbIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OLICHMBaTh HAa TMPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHUST U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaumeii:

MPUMEHSTh Pa3UYHbIC METObl, UHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJOB U (OPM TMPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TPEICTaBIICHUS
uHOpMaAIlUU W WUTIOCTPUPOBATH peIIaeMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TuarpaMMaMu, HHOU TpaduKoi 1 X KOMOWHAITASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXEHUs y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJayd W TOJJICpIKaHHC
OarokeaTeIbHOCTH OOIICHUS;

COMOCTAaBIIATh CBOM CYXACHHUS C CYXICHHSAMH JPYTHMX YYaCTHUKOB
nuanora, OOHapPYXUBATh PA3IMYUE U CXOACTBO MMO3HIIHI;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO IPEACTABIATh PE3YIbTATHI BBHIIOIHEHHOIO (PU3NUYECKOIO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

IIOHMMAaTh W HCIOJIb30BaTh  IPEUMyIleCTBA  KOMaHIHOM WU
WHIUBUIYAIbHOM palOThl MNpU PEIIEHUHM KOHKPETHOW (PHU3UUECKOM
po0IeMBl;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTHKEHUIO: paclpelesaTh poiH, OOCYKIaThb IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasl KAYECTBEHHOT'O pe3yJbTaTa 1o
CBOEMY HAIPABIECHUIO WU KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/IbI;

OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENTLHO C(HOPMYTHMPOBAHHBIM YUYACTHUKAMHU B3aHMMOCHCTBHUSL.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBAThCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaTbHOE, NPUHATHE PEUIEHUS B TPYIIE, NPUHITHE PEIICHHM
Tpynmom);

CaMOCTOSITEJIEHO COCTaBJIATh AJITOPUTM PeleHUs] (PU3NUECKOM 3aJauu Win
IUTAHAa HMCCIIEJOBAHUSA C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILECHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS]) PEe3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESATEIBHOCTH (B TOM YHCII€ B XOJ BBIOJIHEHUS
(¢u3MYEeCKOro MCCIEJOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILHX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl Ha MECTO JIPYroro yejoBeKa B XOJE Cropa WIN AUCKYCCHUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI



K koHIy 00yueHus B 7 KkJacce npeAMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SBJICHUSA,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKyJia, arperaTHble COCTOSIHUSA BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyath siBieHus (Auddy3us, TEIIOBOE IBM)KEHHE YaCTHUIl BEIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUA,
B3aHUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHUsI, T€peAada MAaBJICHUS TBEPABIMU TENaMH, XUIAKOCTAMU U
razamu, arMocdepHOe JaBlieHHWEe, IUIaBaHWE TeJl, MpeBpaIicHUs
MEXaHMYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBICHUE M3YYCHHBIX (U3NUECKUX  SIBJICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3MYECKUE SBICHUS B TMPUPOJE:
MPUMEPHI JIBUKEHUS C PA3IMYHBIMU CKOPOCTSAMH B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EepHOro JaBJjCHUS Ha KUBOW OpraHU3M, IJIaBaHUE PBIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM MEPEBOJIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUM;
OMKCHIBATh U3yUYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbuznyeckre BEIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSKECTHU, BEC
TeJla, Cuja TpEeHUsA, JAaBlicHHWe (TBEPAOTO Teila, KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCcKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWJbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KMHETUYEeCKash M TMOTEHIMaTIbHAs JHEPTUsi), MPU OMHCAHUU TPaBUIBLHO
TpakToBaTh  (DU3UYECKUN  CMBICI  HUCHOJB3YEeMBIX  BEJIUYUH, MX
0003HAaUEHUsI W €IUHUIIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH TpapUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYUH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3Ys MpaBUJia CJIOKEHHsS CWII (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackamns, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),
«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOU
SHEPruM, MPU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aMUChIBATh €70 MATEMATHUYECKOE BhIPAKEHUE;



OOBACHATH (PU3UUECKUE SIBICHHUS, POLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMl IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUYMHHO--CJICACTBEHHBIE CBS3H, CTPOUTh 00bACHEHUE u3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 3314 3aIUCBHIBATh KPATKOE yCIOBUE, MOJACTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYNBI U TPOBOAMTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJI1 PEUIEHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJIyY€HHOM (PU3NUECKON BEINUNHBI,

pacrno3HaBaThb MNpPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
bu3NYECKUX METOAOB, B OMMUCAHUH UCCIIEIOBAHUS BBIIETSAThH MPOBEPSIEMOE
npeanosjoxkenue  (TUMoTesy),  pa3idyaTb U UHTEPIPETUPOBATH
NOJlyYEHHBI pe3yNnbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
buznIecKux CBOICTB TEII: dbopmyIHUpoBaTh MIPOBEPSIEMBIEC
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BAHMS,
3aMMChIBaTh X0/ ONbITA U POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSMBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHH, MAacCChl Tela,
o0béMa, CHUJIBI M TEMIEpaTypbl C MCHOJb30BAHUEM aHAJOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

IPOBOANUTH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO JABMXKYILIErocsl Tejda OT BPEMEHU JBW)KEHHUS Teja, CHUJIbI
TPEHUSI CKOJIBLKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
yIOPYroCTH OT YAJUHEHUS NMPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJlaBaHus TeJl, YCIOBUU paBHOBECHs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO HCCIEAOBaHUsA, coOUpaThb YCTaHOBKY U
BBIMOJIHATh WU3MEPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE
MPEJIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeI0BAHNUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEILECTBA JKUIKOCTH M TBEPAOrO TE€Ja, CHJIA TPEHUS CKOJIBXECHMUS,
JABJIEHWE  BO3/yXa, BbITAJIKUBAIOUIas  CWJA, JIEWCTBYIOIlas  Ha



NOTPYKEHHOE B JKUIKOCTH TeNo, KOA(D(UIIMEHT IMOJE3HOTO JeHUCTBUS
INPOCTBIX MEXaHU3MOB), CIeAys MNPEIJIOKEHHON WHCTPYKIMU: TIpH
BBINIOJIHEHUHU H3MEPEHHM COOMpATh SKCIEPUMEHTAJbHYIO YCTaHOBKY U
BBIUMCIISTH 3HAUEHNE UCKOMOW BETTUYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MPH padoTe C J1abopaTOpHBIM
000pyIOBaHUEM;

yKa3bIBaTh MPUHILMIBI JACHUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, IWHAMOMETp, COOOIIAIOLIUECS COCY/bI, OapoMeTp,
phIYar, HOJBMKHBINA U HETIOJABMKHBIN OJIOK, HAKIIOHHAS! TJTIOCKOCTB;
XapaKTepu30BaTh TMPUHIMUMBI JCUCTBUS HU3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHUA (B TOM YHUCIE:
MNOJIIUITHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIUYECKUA  IIpecc,
MaHOMETp, BBICOTOMED, IOPLUIHEBOI HACOC, APEOMETP), UCIIONIb3Ys 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH,;

OPUBOAUTH  MpUMEpHl  (HAXOAUTh  WHGOpPMAIMIO O  MpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUUW B TOBCEIHEBHOU
XKU3HH 1711 oOecrniedeHnsi 0€30MacHOCTU MpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJECHUS B OKPYKAIOILEH CpEE;

OCYILIECTBISATh OTOOp HCTOYHUKOB uHGpopmauuu B VHTEepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIIHNXCS
3HaHUH © TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uH(pOpMAIMIO, KOTOpas SIBISETCS NPOTHBOPEYMBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHINOJHEHUH YUYE€OHBIX 3a/laHUil Hay4YHO--TIONYJISPHYIO
JUTEPATYpPY (PU3MUECKOrO0 COJEpKaHMs, CHOPaBOYHBIE MaTepHalbl,
pecypcbl cetu HTepHET, BiaieTh NpUuEMaMHU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHbIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAINK (HU3UIECKOTO COIEPKAHUS, B TOM
yucie myOJuYyHO JAeNaTh KpaTKue COOOIIEHHsSI O pe3yJsibTaTax MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUNA, MpPU H3TOM TIPAaMOTHO MCHOJIb30BATh
W3YYCHHBIM TOHATUHHBIMA ammaparT Kypca (HU3UMKH, COMPOBOXKIATH
BBICTYIUICHHUE MTPE3CHTALIUEH;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUMN paclpeiensTh
00s3aHHOCTH B TPyMIE B COOTBETCTBUM C TOCTABJICHHBIMU 3aJa4aMH,
CIIEIUTh 3a BBIMIOJIHEHHEM IUIAaHA JEWCTBUI, aJeKBAaTHO OIICHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIbHOCTb  TPYMIbI,  BbICTPAaUBATh
KOMMYHHMKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsi MHEHUE OKPYKAIOIIHX.



K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TETUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HBIC TeJa, HACHIIICHHBIA W HEHACHIIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TEMIEpaTypa, BHYTPEHHSAS SHEPrusi, TEIUIOBOM JBHUraTellb,
AIIEMEHTAPHBIN ANEKTPUUYECKUI 3apsAl, AIEKTPUUYECKOE IOJIE, IPOBOJIHUKU
U TUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MAaTHUTHOE MOJIE;
paszinuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHe, TeIUonepenaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBaHKE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJIEHCAIWsl, IUIABJIEHHWEe, KpUCTAJUIM3alus (OTBEpIEBaHUE), KHUIICHHE,
TeIionepeaaya (TEeTIOMpPOBOAHOCTb, KOHBEKIIHS, U3IIy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAI0B, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MAarHMTHOTO TOJISl HA IPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAS] UHAYKIIUS)
[0 OINHWCAHMI0 HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY)KalolleM MHpE, B TOM 4YHucjie (U3NYECKHUE SIBJICHUS B TMPUPO/IE:
MOBEPXHOCTHOE HATSHKEHUE WM KANWUIAPHBIE SBICHHUS B IPUPOJE,
KpUCTAJUTBI B mpupojae, u3zinydeHue CoiHLa, 3aMep3aHhe BOJOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emud, Jpedd MoroCcoB, pOJdb MAarHUTHOTO MOJA JJIs KU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACHATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKHU) (DUIUUECKUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PUBMUECKUE SIBJICHUS, UCTIOIb3YS
bu3ndeckue BeTUYHUHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJIeNIbHAsl TEIJIOEMKOCTh BEIIECTBA, VYJAEJNbHAs TEIUIOTa
IUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, YJeidbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(DPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM
MaIllUHbl, OTHOCUTEIbHASI BJAXKHOCTb BO3/yXa, JJICKTPUUYECKHUI 3apsi,
cuja TOKa, 3JIEKTPUYECKOE HANpPsKEHUE, COMPOTHUBJICHUE MPOBOJIHUKA,
yAeIbHOE  CONPOTUBIIEHWE  BeEIIecTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TIPU  ONHUCAHWUU TMPABUIBLHO  TPAKTOBATh
(bU3UYECKUIl CMBICIT MCTOJIb3YEMbIX BEJIWYMUH, 0O003HAUYCHUS M €IUHUIIBI
(bU3MYeCKUX BEIWYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JTaHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTUMH BEITWYMHAMHU, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;



XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KNHETHUYECKONH TEOpUHU
CTpOEHHUS BeIlleCTBa, MPUHLMUII CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa i1 yJacTKa LEenu, 3aKOH
JIxoynsa—JleHna, 3akoOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CJIOBECHYIO (hOPMYJUPOBKY 3aKOHA M 3alUCHIBATh €r0 MaTeMaTH4eCKOe
BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluii MPaKTUKO-OPUEHTHPOBAHHOTO XApPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYEeCKUuX
IaroB ¢ omnopoi Ha 1-2 W3y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUIA,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THhle 3aJadyd B 2—3 JEUCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCJIOBUSL 3a/lauyd 3alKUCBhIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX JIJI1  peIIeHHs] 3ajadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEoOXOJuMble Al €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJIyYeHHOE 3HaY€HHE (PU3NYECKON BETUUNHBI C U3BECTHBIMH JJTAHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEUIUTh NpPH MOMOLIU
($uU3NYECKUX METO/OB, MCIONb3Yys ONHCAHUE HCCIEJOBAHMS, BbIIEIATH
IIPOBEPAEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh IOPsJKa
IIPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJBL;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(U3MYECKUX CBOMCTB TeJ (KalWJUIPHBIE SIBJICHUS, 3aBUCUMOCTD JaBICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT IBETa U3JIydarollel (MOrjaoIaromen)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs] BOJbI OT TEMIEPATYPhl KUIAKOCTH U
Iom@aaM €€ TOBEPXHOCTH, JJIEKTPHU3alMsl TN W B3aUMOJICHCTBUE
IEKTPUYECKUX  3aps/iOB, B3aUMOJEHWCTBHE IIOCTOSSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX TMIOJE€H TMOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOIO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JEKTPOJABHUTATENsl MOCTOSHHOTO TOKa): (OpMYIMpPOBATH
IIPOBEpSEMbIE MPEANOJIOKEHHUS, COOUPATh YCTAHOBKY W3 MPENJIOKEHHOTO
000pyZ0BaHUs, OMUCHIBATH XOJ1 OTIBITA U (DOPMYJIUPOBATH BHIBO/IHI,
BBIMIOJHATh  MOpPSIMbIE  W3MEPEHUS  TEMIIEPaTypbl,  OTHOCUTEIbHOMU
BJIQXHOCTH BO3/yXa, CHJbl TOKa, HANpPsHKEHUS C MCIOJIb30BAHUEM
aHaAJIOrOBBIX NPUOOPOB U JATYMKOB (DPU3UUYECKUX BEIMYMUH, CPaBHUBATH
pe3ynbTaThl U3MEPEHHM ¢ YUETOM 3alaHHOM a0COJIFOTHOM MOTPEIIHOCTH;
IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
OpPYro C  UCIHOJIb30BAHUEM  MPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAW TONEePEYHOro



CEUEHUs U YAEIBHOIO CONPOTUBIIEHUS BELIECTBA IPOBOJIHUKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOAHMK, OT HalpsyKEHUsT Ha IMPOBOJHUKE,
UCCIIEJOBAHUE IIOCJIEI0OBAaTEIbBHOTO U  NApajuIeIbHOTO  COEAMHEHUN
IPOBOJHUKOB): ITUIAHUPOBATHh HCCIEOBAHHE, COOUpPATh YCTAHOBKY U
BBITIOJHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysibTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOIMIl U TI'padUKOB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAenbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COINPOTUBICHUE MPOBOAHHMKA, padoTa W
MOIIHOCTh 3JIEKTPUYECKOT0 TOKa): IJIAHHUPOBATh W3MEPEHHs, COOMpPATH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIysl MPEAJI0KEHHON MHCTPYKIUH, U
BBIUNCIISATh 3HAUECHNUE BEJIUYMHBI,

coOJII01aTh MpaBUJjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIMIBI JEHCTBUS HM3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeETp,
BOJIbTMETpP, CUETUYHMK JJICKTPUUYECKON IHEPTHH, SIEKTPOOCBETHTEIHHBIC
NpUOOPBI, HArPEBATEIbHBIE IEKTPONPUOOPHI (MIPUMEPBI), ANEKTPHUUECKUE
IPEIOXPAHUTEIH, JIEKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
busznyeckrue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U HW3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKON, PEOCTar), COCTaBIATh CXEMbI AJIEKTPUUYECKUX
Heneil ¢ mocne0BaTebHBIM 1 MapallJIeIbHBIM COSTMHEHHEM DJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHS SJIEMEHTOB JJIEKTPUIECKUX IIETIeH;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU MpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOACHHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW M NTYTEM CpaBHEHUS
JIOTIOJTHUTEBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIONIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4IHO--TIOMYJISPHYIO
auTepaTypy  (pU3MYECKOro  coAepXaHHs, CIPaBOYHbIE MaTepHabI,
pecypcnl ceti VIHTepHeT, BiaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;



co3/laBaTh COOCTBEHHBIE MHUCHMEHHBIE U KpPAaTKHWE YCTHBIE COOOIICHUS,
0o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIep)KaHMs, B TOM 4YHCIE MYyOJMYHO TMPEJCTABIATh PE3YyIbTAThI
MPOCKTHOM WJIM HMCCIEIOBATEIHCKON NEATEIBHOCTH, MPU 3TOM T'PaMOTHO
UCIIONb30BaTh M3YYCHHBIM MOHATUUHBIA ammapat Kypca (QHU3UKH,
COTPOBOK/IaTh BHICTYIICHHE MPE3CHTAIINCH;

IPU BBINOJHEHUH YUYEOHBIX IIPOCKTOB M MCCIEAOBAHUN (PU3MIECKUX
MPOIIECCOB PaCHpeNesaTh OOS3aHHOCTH B TPYIINIE B COOTBETCTBUHU C
IIOCTaBJIEHHBIMU 3aJja4aMM, CJIEIHUTH 3a BBIITOJHEHUEM IUIaHA JEHCTBUHA U
KOPPEKTUPOBATh €r0, AaJCKBAaTHO OIICHWBAaTh COOCTBEHHBIM BKJIaa B
JEATEIIbHOCTh TPYIIIbI, BEICTPAauBaTh KOMMYHUKATHBHOE B3aMMO/ICHCTBHE,
MPOSIBIISIS TOTOBHOCTH pa3peniaTb KOH(MIUKTHI.

K xoHIy 00yueHus B 9 KJiacce npeaMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIB30BaTh IIOHATHUS: CHCTEMa OTCUYéTa, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBbHOCTh MEXaHWYECKOTO ABMXKEHUS, Jedopmanus
(ynpyrasi, mjaacTHuYeckas), TPEHHUE, IEHTPOCTPEMHUTENILHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIIOTHO TBEPIOE TEJIO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HMH(pa3ByK U yJIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IIKaJa JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJbHO30PKOCTD,
CHEKTPBI UCITYCKAHMS U TMOTJIOLICHUS, alib(a-, OeTa- 1 raMMa-u3JIy4eHHUs,
U30TOIIbI, SIIEPHAS] DHEPTETUKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBHXEHHE, CBOOOTHOE
NaJICHUE TEJI, PABHOMEPHOE JIBMXKEHHE M0 OKPYKHOCTH, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE JIB)KEHUE, KOJieOaTeNbHOE ABM)KEHHE (3aTyXarouiue u
BBIHYKJIEHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JABW)XEHHE, OTpPaKEHHE
3ByKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHHWE WM NPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, PAa3JIokKEeHHE OeI0ro CBeTa B
CHEKTP M CJOXKEHUE CHEKTPAJIbHBIX LIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAasl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKHX  SBICHUH B
OKpyXaroleM Mupe (B TOM 4yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MPWIKUBBI U OTIUBBI, ABMXKEHUE MIaHeT COJTHEYHOU CUCTEMbI, pEAKTUBHOE
JBUKEHUE SKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMHM, D3XO, LBETa TeJ,
ONTUYECKHUE SIBJICHUA B MPHUPOJE, OMOJIOTHMUECKOe AEWCTBHUE BUIMMOTIO,
yIbTPpaduOIECTOBOTO W  PEHTTCHOBCKOTO H3JIYyYE€HHM, €CTECTBEHHBIN



paaMOaKTUBHBI (OH, KOCMHYECKHE JIydd, PaJUOAaKTHBHOE H3IyUYCHHE
IPUPOAHBIX MHMHEPAIOB, [JEHUCTBHE PAJAMOAKTUBHBIX M3IYyYEHUN Ha
OpPraHM3M YeJIOBEKa), IMPU ATOM IEPEBOAMTH NPAKTHUUYECKYHO 3aJady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (PU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJB3YS
¢u3znyeckue BENWYMHBI (CpeOHSss M MIHOBEHHas CKOPOCTh Tela IMpHU
HEPaBHOMEPHOM JIBHDKEHUH, YCKOPEHHE, MEPEMEIICHHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUia YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJeHUs, BEC Tela, HUMIYJbC TeJla, HMIYJIbC CHIIbI,
MEeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUMaJbHAasl SHEPrusi Tena,
IOJHATOrO HAJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIbHAS DHEPTUS CKATOU
NPYKUHBI, KHUHETHYECKas SHEPrus, INOJHAs MEXaHH4YecKas SHEeprus,
NEPUOJI U YacToTa KoJIeOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEIOMIICHUSI CPEbl), IPU ONMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIOJIb3YEMBbIX BEJIUYMH,
0003HAUYEHUS M EIUHUIBI (PU3NYECKUX BEIMYUH, HAXOOUTh (POPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH I'papyKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPIO3ULIHMH CHJI, MPUHUUI OTHOCUTEIBHOCTH [ 'amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIIYJbCA, 3aKOHBI OTPAXEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEN
OpU SJACPHBIX PEAKLUMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKECHHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIISTH
OPUYUHHO--CIIEICTBEHHbIE ~ CBSI3M, CTPOUTh OOBACHEHHWE u3 2-3
JOTHYECKHX ILIAaroB C OMNOpPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3MYECKUX
SBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacy€THbpIe 3adadd (OMUparmuecs Ha cuctemy u3 2-3
ypaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAOLINE (PU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4d 3alUCBhIBaThb KPAaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WM U30BITOUHBIE JaHHbIEC, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl pELIECHUs, TPOBOJUTH PacuEThl U
OLICHMBATh PEAIMCTHUYHOCTh [MOJYYEHHOTO 3HAY€HUA (PU3HUECKOU
BEJIUYMHBL;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIUTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, MCIOJb3Yys OMHCAHHME HCCIIECJOBAHMS, BbIIEIATH
IpPOBEPSIEMOE MPEANOJIOKEHNWE, OLIEHUBATh MPABWIBHOCTh MOPSJIKA



NPOBEJCHUS  HMCCICAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUH U OTBITOB;

NPOBOAMUTH OMBITHl 1O HAOMIOACHUIO (DU3MYECKHX SIBICHUW WK
duznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3axkoHa HproToHa, 3akoHa
COXPaHEHHUsl HPHEPrHH, 3aBUCHUMOCTh NEepuoaa KojeOaHWW NpyKHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOaHHM, MPSIMOJIIMHEHHOE pacIipOCTpaHEHUE CBETa,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOMCTB M300paKCHHsS B
IUIOCKOM 3€pKajie W CBOMCTB H300pa)KeHHsI MpeaMeTa B coOMparomiei
JuH3e, HAOMIOJEHUE CIUIOIIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYUCHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY W3 W30BITOYHOro Habopa
o0Opy/lOBaHUS, ONHCHIBATH XOJ OMNbITA © €r0  Pe3yJbTaThl,
(bopMyIHpPOBaTh BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaueHHE u3MepsAeMOoll BelaMuuHbBl ((POKyCcHOE paccTosiHuE
coOuparoieil JuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTENBHOTO MPUOOpa);

IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (U3HUECKUX BEIUYMH C
UCIIOJb30BAaHUEM TPSMBIX HM3MEpPEHUH (3aBUCUMOCTb MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadalbHOM CKOpPOCTH, IMEepHoja
KOJICOaHMI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakKeHUsl CBETa OT yria MaJCHUs W yria MPEeIOMIICHHS OT yIJia
NaJieHus): IUIAHUPOBATh HCCIENIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHMpOBaTh pe3ynbTaThl MOJYyYEHHOW 3aBUCUMOCTH
bu3nYecKuX BETUYMH B BUAEC TaOJMIl U TPapUKOB, JI€JIaTh BBIBOIBI IO
pe3yibTaTam UCCIeI0BaHuUS;

MPOBOJUTh KOCBEHHBIC HW3MEPECHHS (U3MUYECCKUX BEIMYUH (CPEIHSSI
CKOpPOCTh M YCKOpPEHHE Tella TpHU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaieHUsl, XKECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUsS! CKOJBKEHUS, MEXaHW4eckas padoTa M MOIIHOCTh, YacTOTa U
nepuosl KojeOaHWii MaTeMaTHYeCKOoro W MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccujga coOuparomeid JIMH3bI, PAJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh JIKCIEPUMEHTATBHYIO YCTaHOBKY W
BBITIOJIHATh U3MEPEHUS, CIIEys MPEIIOKEHHON WHCTPYKIIUU, BHIYUCIISTH
3HAUYCHUE BEJIMUYMHBI M aHAIM3UPOBATH MOJYYCHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW TTOTPEITHOCTH NU3MEPEHU;

COOJII01aTh MpaBUjia TEXHUKK 0€30MaCHOCTH IIPU padoTe ¢ 1ab0paTopHbIM
00opy1I0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKA W3YYEHHBIX (U3UYECKUX MOJIEIeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOUYHUK



CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb aTroMa, HYKJIOHHAas
MOJIeJTb aTOMHOTO SIJIPa;

XapaKkTepu30BaTh MPHUHIMIBI JIEHCTBUS W3YYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha WX omucaHus (B TOM YHUCIE:
CIHIOMETP, MATYUKH TIOJOKEHUS, PACCTOSHUS M YCKOPEHHMsS, paKeTa,
9XOJIOT, OYKH, TMEepHCcKom, ¢oToanmnapar, ONTHYESCKHE CBETOBO/IBI,
CTIIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHHUS O
CBOMCTBaX (PHU3MYECKUX SBICHUA U HeoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX TPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEIICHUH Y4eOHO--TIPAKTUYCCKUX 3a/1ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpArOLIEl JINH3E;
NPUBOAUTh  NpUMEpPHl  (HAXOAuUTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTH MPpU OOpalieHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHS 370POBbS M COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH cpeie;

OCYIIECTBIISITh TOWUCK HMHPOpMAIMH  (PU3UYECKOTO COACPKAHUSI B
HuTepHeTe, caMoCTOATENBHO (HOPMYIUPYSI MIOMCKOBBIN 3aMpOC, HAXOAUTD
MyTH OMNPEACIICHUs IOCTOBEPHOCTU MOJIYYEHHOW MH(POpPMAIIUA Ha OCHOBE
UMEIOIINXCS 3HAHUH U JTOTIOJTHUTEIHHBIX UCTOUYHUKOB;

MCIIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISIPHYIO
auTepatypy  (QHU3MYECKOoro coAepaHHs, CIPAaBOYHBIE MaTE€pHAIIbI,
pecypcbl cetu IHTepHET, BiafeTh NpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OAHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
myOJUYHO MPEICTABISATh PE3yIbTaThl MPOSKTHON WM UCCIIEA0BATEIbCKOM
NEeSATEeTbHOCTH, TPU OTOM TPAaMOTHO  HCIOIB30BaTh  HM3yUYCHHBIN
MOHATUUHBIM amnmapar W3y4aeMoro pasziena (U3UKH U COMPOBOXKIATH
BBICTYIUICHWE TIpe3eHTalMed ¢ y4€TOM OCOOEHHOCTEH ayJIuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Paznes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
21 CTpockue BetecTsa 1 https://m.edsoo.ru/7f416194
99 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnunoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paszgea 3. /[BuskeHue U B3auMoJeiicTBHE TeJl
bubmuoreka [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubnmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brager orn 14 1 2 https://m.edso0.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlaprerite xuAKocTA > https://m.edso00.ru/7f416194
bubmuoreka [JOK
4.3 ATMOC(epHOe AaBIeHHC 0 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnmoreka [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
A P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7416194
bu6mmorexa [IOK
52 HpocTsie MexaHH3MEI > . https://m.eds00.ru/7f416194
bu6mmorexa [JOK
>3 Mexattireckas oHeprits 4 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 2 12



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

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe IBJICHUS
. bubmmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DJNIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tela 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbIe
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckne Kojae0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXARITICCKHC ROACOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubnuoreka [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Pa3zgea S. KBanToBbIe sIBJIeHUA
bubmuoreka [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTPOCHIE ATOMHOIO AP 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1
5.3 JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTE1bHO-0000 A0 IM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bu6nuorexa [IOK
6.1 9 2
Kypca ¢pusuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
uudgposbie
Nen/m  Tema ypoka KonrTpoabsubie IIpakTuueckue
Bceero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl

1 ®dusuka — Hayka o npupoze. SBieHus 1
MIPUPOJIBI

2 Ou3nyecKue sIBICHUS 1
®u3nuecKue BeIMYMHBI U UX U3MEPEHUE
VYpok-uccnenosanue "M3mepenue

4 TEMIEPaTyphl MPU TOMOIIH KUAKOCTHOTO 1 1
TEPMOMETpa U AaTYMKa TeMIepaTypsl”

5 Mertoas! HaydHOTO MTO3HaHU. Onucanue 1 bu6mmoteka [IOK
(bu3NYECKUX SIBICHUH C OMOIIBI0 MOAENEeH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTess:

6 JATBHOCTH MOJETA IIApUKa, MMYIIEHHOTO 1 1
TOPU30HTAJILHO, TEM O0JIbIlIE, 4YeM OOJIbIIE
BbICOTA ITycKa"

Crpoenue BemectBa. ONbITHI,
7 OKa3bIBAIOIINE IUCKPETHOE CTPOECHUE 1 bubnnorexa LIOK
P P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIB>KeHMEe YacTHI] BEIIECTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OMbITHI 110
9 HaOJIOZICHUIO TEIIJIOBOTO PACIITUPEHUS 1 1

ra3oB»



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

10

ArperaTHble COCTOSIHMSI BELLIECTBA

OcobeHHOCTH arperaTHbIX COCTOSTHUM BOJBI.

bu6nmoreka [IOK

11 O6o6mienue no pazneny «llepBoHadanbHbIe httos://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIIIECTBAY
12 Mexanuyeckoe nBuxeHue. PaBHomepHoe u bubnmoreka [JOK
HEPAaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubnuorexa [HOK
13 Cropocts. EAMHHLEL ciopocth https://m.edsogru/ff0a079c
14 Pacuer nmyTu u BpeMeHU IBUKEHUS bubmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
15 Nueprusa. Macca — Mepa HHEPTHOCTH T ]r?tptlssj?/lj;fé{sigﬁ/}:anomo
16 IInoTHOCTE BemiecTBa. Pacyer Macchl u bubmuorexa [JOK
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHas.1. pabora «Ornpenenenue
TUIOTHOCTHU TBEPJIOTO TETa
18 Pemenue 3amau nmo treme "InoTHOCTE bu6nuoreka [IOK
BemecTna” https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyrocTtd. 3akoH ['yka
JlaGopaTtopHnast pabora «3yuenue
20 3aBHCUMOCTH pacTsKeHHA (edopMarivn)
MPYKUHBI OT MIPHIIOKEHHOW CHUITBD»
21 [[AIBnenue Tsarorenus. Cuita TSHKECTH
CBs13b M@Ky CUIION TSKECTH U MACCOU
22 tena. Bec Tena. Pemenue 3agau o reme bubmorexa HOK
"Crina TskecTi” https://m.edsoo.ru/ff0a1778
23 Cuiia TSKeCTH Ha ApYTrHuX IJIaHeTax. bubnmorexa [JOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

®uznyecKkue XapakKTepPUCTUKHU IIIaHET

https://m.edsoo.ru/ff0a1502

bu6nmoreka [IOK
24 Hsmepeitite ciu. JlutamomeTp https://m.edsoo.ru/ff0al8cc
bu6nuoreka [IOK
2 Bec tena. Henecomocts https://m.edso0.ru/ff0al778
26 CroxeHue AByX CHUJI, HalPaBJIEHHBIX 110 bubnmoreka [JOK
OoAHOM npsiMoi. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70
97 Pemenue 3amay mo Teme
"PaBHonericTByromas cui'"
Cwiia TpeHus u e€ BuIbl. TpeHue B npupoze bubmuorexa [HOK
28
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHast pabora «3yuenue
29 3aBHCUMOCTH CHJIBI TPEHUS CKOJIBKEHUSI OT bubnuotexa [HOK
CHWJIBI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLIUXCS TOBEPXHOCTEN»
30 Pemenue 3agau Ha onpeneneHne
PaBHOJEHCTBYIOLIEH CUIIBI
Pemenue 3amay mo Temam: «Bec Tenay,
31 «['papnueckoe n3obpaxxeHue cui, bubmmorexa LOK
. https://m.edsoo.ru/ff0alde0
«Cuiibl», «PaBHOZICMCTBYIOIIAS CUIT»
KonTponpHas paboTta o Temam:
«MexaHn4eckoe JBIKeHney», «Macca,
32 IUIOTHOCTBY, «Bec Tenay, «I'padpuyeckoe
nu3zoopaxenue cuny, «Cunbl» [lomyromnosas
KOHTpOJIbHAs paboTa
33 Jasnenue. CriocoObl yMEHbBIIICHUS U but6mmoreka [IOK
YBEJIMUCHHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBiieHue ra3a. 3aBUCUMOCTD JIaBJICHUS rasza but6mmoreka [IOK



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

0T 00bEMa, TeMIIepaTyphl

https://m.edsoo.ru/ff0a2376

35 [lepenaua naBieHust TBEPIBIMU TEJIAMH, bubnnoreka HOK
SKUIKOCTSIMU U rasaMu. 3axkoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U T'a3e, BBI3BAHHOE bubmuorexa [JOK
JIEHCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau nmo teme «/laBnenue B bubmuorexa [JOK
SKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bubnmnoreka [HOK
38 Coobmarommecs cocymst https://m.edsogru/ff0a2970
39 IMuppaBiawaeckuii mpece brbmmorexa LTOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOH KUIKOCTHBII
Hacoc
41 ATmocdepa 3eMiIH U IpUYHHBL €€ bubnuoreka [JOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. ATmocepHoe gaBieHue E;ISSJ?/I//I;T:(;(;)Eg/I:TOaZbSa
43 N3mepenue armochepHoro nasieHus. OnpIt bubnmnorexka HOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubmmorexa [JOK
BBICOTBI HaJ| YDPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepouns. AtmochepHoe bubmmoreka [JOK
JIABJICHHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo Teme " AtmocdepHoe
naBieHue"
JlelicTBUE KUJIKOCTHU U Ta3a HA
47 MOTPYKEHHOE B HUX TEJNO. ApXHMen0Ba bubmmorexa LHOK

cuJia

https://m.edsoo.ru/ff0a3276
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https://m.edsoo.ru/ff0a25b0
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https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
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JlaboparopHas pabota «Onpenenenue

48 BBITAIIKMBAIOIICH CHIIBI, ICUCTBYIOIICH HA 1 buGnnorexa LIOK
https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPYKEHHOE B JKUJIKOCTHY
JlaboparopHast paboTa 1o Teme
49 «HccnenoBanue 3aBUCHMOCTH Beca Telia B 1 bu6nuoreka [IOK
BOJIE OT 00bEMA MOTPYKEHHOHN B KUAKOCTH https://m.edsoo.ru/ff0a3514
YaCTH TeJIay
bubnnoreka IIOK
S0 Hnapartne Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpynpoBaHue
51 apeoMeTpa WiIM KOHCTPYUPOBAHUE JIOJKH U 1
onpeneneHue e€ rpy30noabEMHOCTH"
Pemenue 3agau mo remam: «IlnaBanue
52 cynoB. Bo3nyxonnaBanuey, «/laBienue bubmmorexa [TOK
. https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUIAKOCTEH U Ta30B)»
KonTponbhas pabota mo Teme «JlaBnenue
53 TBEPABIX T, )KUAKOCTEH U Ta30B» roj10Bas
KOHTpoJsibHas padota (BIIP)
bu6nuoreka [IOK
>4 Mexammiecas padota https://m.edsoo.ru/ff0a3f82
bu6nuoreka [IOK
95 Monxocts. Exumigt MomsocTh https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacuér MOIIHOCTH, 1
pa3BUBaeMO MpH MOIBEME T10 JIeCTHUIIE"
57 IIpocteie Mexanu3msl. Peiuar. PaBHOBecHe
CHWJI Ha pblyare
58 Pbruaru B TexHuke, ObITY U IPUPO/IE. 05 bubnmorexa [JOK

JlaGopaTtopHnas pabora «HcciaenoBanue

https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
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YCIIOBHI paBHOBECHSI pbIyara

59 Pemenwne 3agay mo Teme «Y cI0oBHS 1 bubmuorexa [JOK
paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koadduruent nonesHoro nercTBus

60 Mexanu3ma. Jlaboparopnas pabora 1 0.5
«3mepenue KII/] HakIOHHOM MIIOCKOCTH

61 Pemenue 3agau no reme "Pabora, 1 bu6nuoreka [JOK
MomHocTh, KITJT" https://m.edsoo.ru/ff0a4c48

62 Mexanunueckast sueprusi. Kunernueckas u 1 bubnmnoreka [HOK
MOTEHIAIbHAs SHEPTUSI https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHUsI MEXaHHMUECKOW YHEPTUU 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TeMe
"DKCIIEpUMEHTAIIBHOE OIIPEIEIICHHE

64 VM3MEHEHUSI KUHETUYECKON 1 1 1
MOTEHITUATBLHOM SHEPTUH MPU CKaTHIBAHUHI
TeJa TI0 HAKJIOHHOMW TIIIOCKOCTH"

65 CamocTtosarenbHas pabora «Pabdora u 1
MOIIHOCTb. DHEPT U

66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1 bu6muoreka [JOK
TeMe "MexaHn4eckoe JIBIKeHHe" https://m.edsoo.ru/ff0adee6
Pesepubrii ypok. Pabora ¢ Tekctamu mo

67 teme "JlaBieHue TBEPIBIX TEN, )KUAKOCTEN U 1 bubnnorexa LIOK

. https://m.edsoo.ru/ffOa4ffe
razoB

68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1
teme "Pabota. MoutHocTs. Dueprus”

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne undgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MIO/ITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Mopenu TBEPIOTO, KUJIKOTO U bubnunoreka [JOK
3 . 1
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, KUIKOTO U
4 ra3000pa3HOro COCTOSIHUI BelllecTBa Ha 1
OCHOBE I10JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannuueckue u amopdHbie TeIa 1 1 bubnuorexa [JOK
BXOJIHAS KOHTPOJIbHAS PABOTA https://m.edsoo.ru/ff0a5800
6 CmauuBaHue M KalWJUSIPHOCTb. 1 bubnuoteka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciimpeHue u cxxarue 1 Bubmmorexa LIOK
p P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TEeMIIepaTypsl CO 1
CKOPOCTBIO TEIJIOBOTO JIBUKEHHS YACTHI]
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS 1 bubmuorexa [IOK
BHYTPEHHEHN SHEPrUu https://m.edsoo.ru/ff0a5c60
10 Buasl Terionepenauu 1 bubmorexa [TOK

https://m.edsoo.ru/ff0a6412



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

VYpoxk-konpepenuus "[Ipakruyeckoe

11 HCIOJIb30BaHUE TEIJIOBBIX CBOWCTB BELIECTB Bubmorexa LIOK
H | https://m.edsoo.ru/ff0a65c0
Y MaTepUalioB B LEJSIX SHEProcOepexeHus
12 KonunuectBo TEIOTHL. Y A€iibHAS bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo0.ru/ff0a6976
13 YpaBHEeHHE TEIJIOBOTO OajlaHca. bubnunoreka [JOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabora "HccnenoBanue
14 }IBJ'IeIfI/I}I TI;HJIO(I;)GMCHEI IIPY CMEIIMBAHUHT bubmmorexa [JOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJIbI
Pacuer xonmuecTBa TEIOTHI, HEOOXOIUMOTO
15 JUISl HATPEBAHMS TEJa U BBIAEISEMOr0 UM
MIPH OXJIAXKICHUHU
16 Jlaboparopnast pabota "Onpenenenue bubnunoreka [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBA. Y IelbHas TEIioTa bubnuotexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE
18 KPUCTANIMUECKUX TeN. Y IeabHas TEIUIoTa bubmmorexa LHOK
p ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlabopaTtopHas pabota "OnpeneneHue bubnmoreka [JOK
YAEIbHOM TETUIOTHI TJIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3zoBaHue U KOHACHCAIHSL. bubmuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y neapHas Temnora
21 napooOpazoBaHMsl U KOHICHCALIUH. bubnnorexa [JOK

3aBUCUMOCTD TEMIIEPATYphl KUIIEHUS OT
aTMoc(hepHOro JaBICHUS

https://m.edsoo.ru/ff0a786¢
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22

BrnaxnocTs Bo3ayxa. JlaboparopHas pabota
"OmnpenesneHne OTHOCUTEIbHOU BIQXKHOCTH
Bo3ayXxa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3agau Ha onpeneneHne BIaXHOCTH
BO3/yXa

[TpuHIUIIBI paOOTHI TEIIJIOBBIX ABUTATEIICH.
[TapoBas Typ6uHa. /[Burarens BHyTpEHHETO
CrOpaHus

KIIJI TenmoBoro aurarens. TemnaoBeie
JBUTATENIH U 3aIIMTa OKPYKAIOIIEH cpe/ibl

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U IPEBPALLICHUS SHEPTUU
B TEILIOBBIX Ipoleccax

27

28

29

IToaroroBka K KOHTPOJILHOM pabOTE MO TEME
"TerutoBble gBieHUA. I3MeHeHNE
arperaTHBIX COCTOSIHUI BeriecTa"

KontponsHas padota no reme "TemnoBbie
ABJIeHUs. lI3MeHeHune arperaTHeIX COCTOSIHUN
BemiecTBa"TIOJIYI'OJIOBAS
KOHTPOJIBHAA PABOTA

3J'IeKTpI/I3aI_II/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3aps10B

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

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

30

Ypoxk-uccienoBanue "IaeKTpU3aus TEI
VHIYKIWEH U IIPU CONPUKOCHOBEHNH"

31

32

B3auMogeiicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona

Dnektpuueckoe nose. HanpsieHHOCTh
3neKTpudecKoro nojs. [Ipuaimn
CYHEPHO3ULINU IEKTPUUECKUX TTOJIEN

bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a



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

Hocutenu snektpuyueckux 3apsjios.

33 .
DneMeHTapHbId 3apsia. CTpoeHue aToMa
34 IIpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnuorexa [IOK
COXPAHEHUS JICKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1au Ha npUMEHEHUE CBOMCTB bubnmoreka [JOK
AJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIIOBUS €T0
36 cyuiectBoBanus. cTouHUKH Bubmorexa LIOK
ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUUYECKOTO TOKa
37 JIefcTBUS SIEKTPUIECKOTO TOKA bubmmorexa [JOK
P https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPUUYECKOTO OISl Ha IPOBOTHUKH U 1
OUDJIEKTpUKA"
39 DNEeKTPUUYECKHUI TOK B METAJIJIaX, JKUJIKOCTAX bubnunoreka [JOK
U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas 1enb U €€ COCTaBHbIE YaCTH
41 Cuna Toka. JlabopartopHas pabota 05 bubnuotexa [JOK
"N3mepeHue 1 peryiupoBaHue CUJIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DneKTpuuecKoe HanpshkeHue. BonbTmerp.
42 JIaGoparopHas pabota "M3mepenue un 0.5 Bubmorexa LIOK
patopHai p P ' https://m.edsoo.ru/ff0a9e14
pETyJIMPOBaHKE HATIPSDKCHUS
43 CornpoTuBieHe MPOBOAHUKA. Y ACIBHOE bubmuorexa [JOK
COIIPOTHUBIICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabota "3aBUCUMOCTh
44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubmuorexa [JOK

MIPOBOJIHUKA OT €r0 JJTUHBI, IJIOIaI1
MIONIEPEYHOr0 CEUYEHUsl U Marepuana”

https://m.edsoo.ru/ff0aa738
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3aBUCHMOCTH CUJIEI TOKA OT HaIpsKCHUA.

bubmuoreka [JOK

4 3akon OMa Jy1sl ydacTKa 1enu https://m.edsoo.ru/ff0aa44a
Jlaboparopuas pabdota "HccrnenoBanue
46 3aBUCUMOCTH CHUJIbI TOKA, UAYILIETO YEPE3 bubnnoreka [JOK
pEe3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnegoBarenbHOE U MapaieIbHOE
COCITUHEHUS TIPOBOTHUKOB
Jlaboparopunas padota "IIpoBepka npaBuia
48 CJIOYKEHUS HAIPSKEHUN MTPU bubnmoreka [JOK
[IOCJIEI0BATEIbHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
Jlaboparopnas padota "IIpoBepka npaBuia
49 TUISL Cim,l I;OKa ipn napanieJILl:IOM ’ Bubnuorexa LIOK
., https://m.edsoo.ru/ff0aadle
COEIMHEHHUH PE3UCTOPOB
50 Pemenue 3amau Ha npumeHenue 3akona Oma bubnuoteka [JOK
JUISL Pa3JIMYHOTO COCIMHEHUS POBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta u MOITHOCTH AIIEKTPUIECKOTO TOKA. bubnmnoreka [JOK
3akon Jlxxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopatopHnas pabota "Onpexnenenue bubnnorexa [JOK
paboThI U MOLTHOCTH JIEKTPHUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNEeKTPpUYECKHE T U TOTpeOuTenn
53 aNeKTpuyeckoil sHepruu B ObiTy. KopoTkoe bubmmorexa [OK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
[ToaroroBka K KOHTPOJILHOM paboTe MO TEME
54 "DreKTpudecKue 3apsabl. 3apsOKCHHBIS Tema bubnmoreka [JOK

U UX B3auMoaeucTBus. I10CTOSHHBIN
AJIEKTPUYECKUMN TOK"

https://m.edsoo.ru/ff0abd2c
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55

56

Konrponsnas pabora o reme
"DnexkTpuuecKue 3apsaabl. 3apsIKEHHBIC Tella
U UX B3auMoaencTBus. I10CTOSHHBIN
anektpudeckuii Tok" I'OJJOBAS
KOHTPOJIbBHAA PABOTA (BIIP)

ITocTossHHBIC MArHUTHI, UX B3aMMOJCHCTBHUC

bubmuoreka [JOK
https://m.edsoo.ru/ff0abea8

57

58

VYpok-uccnenopanue "M3yuenue noneu
IMOCTOSIHHBIX MarHutoB"

MaruauTtHoOe 110jie. MarautHoe nosie 3eMiau U
€ro 3Ha4YCHUC 1JIA )KM3HU Ha 3emne

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac3d0

bubmuoreka [JOK
https://m.edsoo.ru/ff0acOba

59

OmneIT OpcTena. MarauTHoe nose
ANEKTPUYECKOro Toka MaruutHoe nosie
KaTyLIKU C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d?2

60

61

62

63

[IpuMeHeHne >7IEKTPOMArHUTOB B TEXHUKE.
JlabopaTtopHas pabota "W3ydeHue necTBus
MarHUTHOTO TIOJISI Ha MMPOBOJIHUK C TOKOM"

DNeKTpOBUTATENb TOCTOSTHHOTO TOKA.
Hcnonb3oBanue 31ekTpoBurareneii B
TEXHUYECKHX YCTPOWCTBAX M HA TPAHCIIOPTE.
JlaGoparopHas padota "KoHcTpynpoBanue u
n3ydyeHue paboThl AJIeKTpoiBUraTesNs"
OmnbiTel @apajes. 3aKOH AIIEKTPOMarHUTHON
naaykuuu. IIpasumno Jlenna
Onexrporereparop. CriocoObl MOTyYeHHS
IIEKTPUUECKONW IHEPTUHU. DIEKTPOCTAHIIUH
Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTUU

0.5

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

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

64

[ToaroroBka K KOHTPOJILHOM paboTe MO TeMe
"DNeKTpuUeCcKue U MarHUTHHIE SIBJICHUS"



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

65 Konrponsnas pabora o reme 1 bubmmorexa [IOK
"DNeKTpUYEeCKUe U MarHUTHHIE SIBJICHUSA" https://m.edsoo.ru/ff0acb14
PesepHblil ypok. Pabora ¢ TekcTamu 1o bubnuorexa [IOK

66 1
teMe "TernoBble siBlIeHUS" https://m.edsoo.ru/ff0acc5e

67 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 bubnmoreka [JOK
teme "[loCTOSITHHBIN 3JeKTpUYEeCKUd TOK" https://m.edsoo.ru/ff0acdc6

68 PesepBHblil ypok. Pabora ¢ Tekcramu 1o 1
Teme "MaruuTHeie sBiIeHUS"

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 14.5



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne undgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Mexanndeckoe ABHKEHUE. MaTepuanbHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE PAMOJIMHEHHOE IBIKSHIE 1 bubnmorexa LOK
P p A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSAMOIMHENHOE IBUKECHUE. 1
CpenHsisi © MTHOBEHHAsI CKOPOCTh
[IpssMonHENHOE paBHOYCKOPEHHOE
5 newkenue. Yckopenue BXOJIHASA 1 1 ngjﬁ;f;iiou;?ma dsda
KOHTPOJIbBHAS PABOTA T '
CxopocTh IPSIMOJIMHEHHOTO
6 pPaBHOYCKOpEHHOTo ABIKeHus. ['padpuk 1
CKOPOCTH
JlabopaTopHas pabota "OnpeneneHue
7 CKO peHI/IfI) Ten;) pu aBHopcio €HHOM 1 1 bubmmorexa [TOK
YEROP PP . YEROP " https://m.edsoo.ru/ff0adb18
IBIKEHUH 110 HAKJIOHHOH IIOCKOCTH
8 CoOoauoe nanenue ten. OneiTel [ annnes 1
PaBHOMEpHOE NBMKEHUE IO OK HOCTH.
9 Ilepuo II;‘{aCfOTa o0pa CHHHPJ};);HeﬁHaH u 1 bubmmorexa [IOK
pHOA patt ' https://m.edsoo.ru/ff0ael76
YTJIOBasi CKOPOCTH
10 [leHTpOCTpEMUTENBHOE YCKOPCHHE 1



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

bubmuoreka [JOK

11 [Tepsrrit 3akon HeroToHa. BexkTop critbt httos://m.edsoo.ru/ff0ac612
12 Bropoit CiaKOH HeroToHa. bubnmoreka [JOK
PaBHoelicTByIOIIAs cHUJla https://m.edsoo.ru/ff0ae72a
. bubmmoreka [JOK
13 Tpetuii 3akon Herotona. Cynepno3uiius cui https://m.e dsogru /£1026982
14 Pemrenue 3amau Ha mprUMEHEHUE 3aKOHOB bubnmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubmmorexa [IOK
15 Cuna ynpyrocti. Jaon I'yka https://m.edsogru/fanecaZ
16 Pemenue 3anay no teme «Cuina ynpyroctu»
17 Jlaboparopnas pabota «Onpenenenue bubnmoreka [JOK
YKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Chua Tpenus https:// m.edsog ru/ff0af738
bubnunoreka [JOK
19 Pemenue 3anay no Teme «Cuma TpeHUS» httos://m.e dso<I)J.:ru /F0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubnnorexa [JOK
KO3 PHUIHMEHTa TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agad mo teMe "3akounl HeroToHa. bu6mmorexa [JOK
Cwuia ynpyroctu. Cwita Tpenus” https://m.edsoo.ru/ffOafb8e
29 Cuiia TSKeCTU U 3aKOH BCEMUPHOTO bubnmoreka [JOK
TATOTEHUs. Y CKOpEHUE CBOOOTHOTO TaJCHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepeHus "J[BIKeHNEe Tell BOKPYT
23 rpaBuTaiinoHHOro neHTpa (ComHeuHas
cucrema). ['anaktuku"
24 Pemenne 3agau mo teme "Cuia TSOHKECTH B bubmuorexka [JOK

3aKOH BCEMUPHOIO TAroTeHus"

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

IIepBas kocMHu4eCKask CKOPOCTb.

bubmuoreka [JOK

2
> HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraIbHONW TOYKHU.
26 AobcomotHOo TBEpAOE Teno. PaBHOBecue bubnnoreka [JOK
TBEPIOTO TENA € 3aKPEIVIEHHONW OCBIO https://m.edsoo.ru/ffOafe36
BpalieHus
27 MowmenT cuibl. LenTp TspkecTn
28 Pemenue 3amau mo reme "MOMEHT CHIIBL bubmuoreka [JOK
LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTeE 1O TEME
29 "Mexamuceroe ke, biGnorera L1OK
CRAHITIECIO ABIIHCHIE. https://m.eds00.ru/ff0b0408
B3aumopeiictBue Ten
KonTponbHas pabota no teme
30 "™ P P bub6nuorexa [IOK
exaHI/IIIf?CKOG JIBHIKCHHE, https://m.edsoo.ru/ffOb06ec
BzanmoneiicrBue ten"
Nmnynse Tena. UMnynbe cuiibl. 3aKoH
31 X ZH HUS UMIT ana VYupyroe n bubmmorexa [TOK
cOXpaHe y o pyT https://m.edsoo.ru/ffOb07fa
HEyNpyroe B3auMoJeicTBrE
39 Pemrenue 3amau mo reme "3aKkoH coxpaHeHUS bubnuotexa [JOK
uMmIyisca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepeHnus "PeakTuBHOE IBHKEHUE
B IIPUPOJIE U TEXHUKE"
bubmuorexa [JOK
34 Mexannueckasi paboTa U MOIIIHOCTb https://m.edsoo.ru/ff0b0ag4
35 PaGoTa cuIbI TSKECTH, CUITBI YIIPYTOCTH U bubnmnoreka [JOK
CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
36 JlaGopatopHnas pabota «OnpeneneHue

paboThI CUJIBI TPEHHS IIPU PABHOMEPHOM



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

JABHXKCHHMU TCJIa I10 FOpI/ISOHTaJIBHOfI
IIOBEPXHOCTU»

Csi3b dHEprun U padoThl. [loTeHIMabHAS

37
JHEpTruUs
Kunernueckas sneprus. Teopema o bubnmoreka [JOK
38 .
KUHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXaHUKE
40 Jlaboparopnas pabota «/3yueHue 3akoHa bubnnoreka [JOK
COXpaHEHUs SHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebaTenpHOE TBUIKEHUE U €r0 bubmuoreka [JOK
XapaKTEePUCTUKHI https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoieOanus. BeIHYXIeHHBIC bubnunoreka [JOK
kosieOanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTHuecKuii ¥ NPY>KUHHBIA MassTHUKU
Ypok-uccienoBanue «3aBUCHMOCTh TIEPHO/Ia
44 KOJIeOaHUH OT KECTKOCTH MPYKUHBI M MacChI bubmorexa HOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpareHune SHEPTUN PU MEXAHHIECKUX
KoJIeOaHMIX
JlaboparopHnast pabota «OrnpeaeieHue
46 HaCTOI’)[LI Hpne Ifo a Kone6aiHI1[71 MPY>KUHHOTO bubmorexa OK
pHOA 26 https://m.edsoo.ru/ff0blaec
MasTHHKa»
JlabopartopHnast pabora «IIpoBepka
47 He3aBFI)/ICH151)OCTHpne noja Ifoneé)aHHﬁ rpy3a bubmorexa HOK
pHOd py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexanunyeckue BoHbI. CBOWCTBA
bu6mmoreka [IOK
48 MEXaHH4YECKUX BOJH. [IpoobHbIE 1

TMOMNECPCUYHBIC BOJITHBI

https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

Ypok-koHpepeHus "MexaHn4ecKue BOTHBI

49 R .
B TBEpAOM Teie. CelicMuYecKue BOJIHBI"
50 3Byk. Pacnipoctpanenue u oTpaxeHue 3ByKa
51 Ypok-uccnenosanue "HabmroneHue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacTOTHI"
52 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKHUI PE30HAHC
53 Ypok-koHpepeHus "YIbTpa3ByK u bubnnoreka [JOK
nHOPa3BYK B IPUPOE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe
54 "3akoHbI coxpaHeHusl. MexaHnnueckue Bubmorexa LIOK
P " https://m.edsoo.ru/ffob25f0
KoJeOaHus U BOJIHBI
Kontposnbnas pabota o teme "3akOHbI
55 coxpaHeHus. MexaHu4ecKkue KojieOaHus u
BoJsiHbl" [TIOJTYT'OJOBAS
KOHTPOJIBHAA PABOTA
DNeKTPOMarHuTHOE TOJIE. bubnuotexa [JOK
56
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypok-koudhepenmus "llkana
58 JJIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBanue bubnnoreka [JOK
AJIEKTPOMATHUTHBIX BOJIH JUJISI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
Ypoxk-uccnenoanue "M3ydeHne CBOWCTB
59 AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO bubmorexa HOK
p | https://m.edsoo.ru/ffOb2c6c
MOOMIIBHOTO Tesle(oHa
60 Pemenue 3anay Ha onpeesieHne 4acTOThl U

JJINHBI 3J'I€KT‘pOM3FHPITHOI>i BOJIHbI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DneKTpOMarHuTHas IpUpo/ia CBETa.

bubmuoreka [JOK

61
CxopocTth cBeTa. BoiiHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. IIpsamonuneitHoe
62 acpoctpaneHue cpera. 3armenus ConHIa bubmmorexa [IOK
pacpoctp ' t https://m.eds00.ru/ff0b3658
u JIyHbl
3aKOH OTpaKeHHs cBeTa. 3epkana. Pemenue
63 3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPKCHHS bubmorexa HOK
A P P https://m.edsoo.ru/ffOb38c4
cBeTa
[Ipenominenue cBera. 3aKOH MPEIOMIICHUS bubmmoreka [JOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 I/IcnonbsoBzEI)de Honﬂorpo BHYTPEHHETO bubmoreia OK
yip https://m.edsoo.ru/ffOb3c5c
OTPa)KEHUS B ONTUYECKUX CBETOBOAX
Jlaboparopnast paborta "HccnenoBanue
66 3aBUCHUMOCTH yTJia MPETOMIICHHS] CBETOBOTO
Jy4ya OT yIJia NMajieHus Ha rpaHule "BO3IyX-
crexio""
Ypok-koHpepennus "Mcnons3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBS3b"
bubmuorexa [JOK
68 JIua3el. OnTHYECKAs! CHJIa JIMH3BI
https://m.edsoo.ru/ff0b3f2c
bubmuorexa [JOK
69 [TocTpoeHne N300paKeHHH B TMH3AX
P P https://m.edsoo.ru/ff0b444a
JlabopaTopHas pabota "OmnpeneneHue
70 ¢box SHOFI(: aCETOSIHI/ISI u olsmxmecxoﬁ CHJIBI bubmmorexa [JOK
Y Ii " https://m.edsoo.ru/ff0b4206
coOuparoten JTUH3bI
71 Ypok-koHpepeHmnus "OnTudeckrne TMH30BbIC bubnmoreka [JOK



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

npubopsr"

https://m.edsoo.ru/ff0cOa7e

bu6mmoreka [JOK

72 I'na3 kak ontuyeckas cucreMa. 3peHue https://m.edsoo.ru/FObA684
73 VYpoxk-koupepenuus "edexrsr 3penus. Kak
COXPaHUTH 3peHue"
Pasnoxxenue 6enoro ceera B ciekTp. OMNbITHI
74 Herotona. CrnoxeHnne crieKTpalbHbIX [[BETOB. bubmmorexa [JOK
https://m.edsoo.ru/ff0cOf4c
Jlucniepcus cBeTa
Jlaboparopnas padota "OnbIThI 1O
75 pas3yoKeHuIo 06eI0ro cBeTa B CIEeKTp U bubmmorexa [IOK
BOCIPUSATHIO I[BETA MPEIMETOB IIPH UX https://m.edsoo.ru/ffOcOe2a
HaOII0/IEHUU Yepe3 I[BETOBbIE (PUIBTPHI"
Ypok-nipaktukyM "BosiHOBBIE CBOMCTBA
76 cBeTa: AMcrepcus, MHTepdepeHuns u
nudpaxus”
77 OmneiTel Pe3epdopaa u uranerapHas MOJIENb bubnunoreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 IToctrynarsl bopa. Moznens atoma bopa
79 Hcnyckanne v MOrIonieHue CBeTa aTOMOM. bubnuorexa [JOK
KBanTsl. JInHe4aTebie criekTpsl https://m.edsoo.ru/ff0c144c
Ypoxk-nipaktuky™m "HabnrogeHue criekTpoB bubnmoreka [JOK
80
HCITYyCKaHHUS" https://m.edsoo.ru/ff0c1550
81 PagmoakTHBHOCTH 1 €€ BHIIBI Bubmorexa LIOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siipa. Hykinonnas bubnmoreka [JOK
MOJIEIIb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE ipeBpatnieHus. M30Tombt bubmnorexa [IOK

https://m.edsoo.ru/ff0clal4d



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
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Permtennie 3agaud o reme: "PagmnoakTUBHBIE

bubmuoreka [JOK

84 npespaiieHus" https://m.edsoo.ru/ff0clb4a

85 [Tepuon monypacmnanga

86 Ypok-koHpepennus "PagnoakTuBHbIC bubnmoreka [JOK
W3JIy4EHHS B IPUPOAE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiy. 3aKOHbI COXPAHEHUS bubmuoreka [IOK
3apsi0BOTO U MACCOBOTO YUCEI https://m.edsoo.ru/ff0c1c58

88 OHeprust cBA3M aTOMHBIX a1ep. CBsA3b Macchbl bubnuoreka [IOK
Y DHEPIUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no reme "Snepueie peakuuu'

90 Peakuuu cunTesa u nenenusd saep. bubnunoreka [JOK
Ucrounuku sueprun ConHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koH(pepeHuus "SnepHas sHepreTUka.

91 JlercTBUS paguOAKTUBHBIX U3Iy4YE€HUN Ha
KUBBIE OpraHU3MbI"

[TonroToBka K KOHTPOJBHON paboOTE MO TeEMe

92 "DIeKTpOMarHUTHOE TOJIE. bubnuorexa [JOK
DneKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "

KonTponbnas pabora no teme
"DeKTpOMarHUTHOE TOJIE.

93 OneKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE
spineaus”" 'OJOBAS KOHTPOJIbBHAA
PABOTA

04 [ToBTOpenue, o600menue. JlaboparopHsie bubmuorexa [JOK
pabotsl o kypcy "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpenue, 06o61eHue. Pemenue bubnmoreka [JOK

PACUCTHBIX U KAYCCTBCHHBIX 3aaa4 110 TEMC

https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1b4a
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"TemnoBsie nmporecch”

[ToBTOpenue, o6o0menue. Pemenue

96 ACYETHBIX U KaYECTBEHHBIX 33]1a4 10 TeMe 1 bubmmorexa [TOK
p . A https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx gBUrarenen"
[ToBTOpenue, o6o0menue. Pemenue

97 ACYCTHBIX M KaYECTBEHHBIX 3a7a4 10 TEME 1 bubmorexa HOK
P A https://m.edsoo.ru/ff0c2b30
"KII snexkTpoycTaHOBOK"
[ToBTOpenue, o6o6menue. Jlaboparopusie bubnmoreka [JOK

98 1 1
paboTsl o kKypcy "CBeToBble sIBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTrOopenue, o6o0menue. Pabora ¢

99 TEeKCTaMU 110 TeMe "3aKOHBI COXPAHCHUS B 1 bubmmorexa [JOK

" P https://m.edsoo.ru/ff0c2d6a

MEXaHHUKE

100 [ToBTOpenue, 0600meHne. Pabora ¢ 1 bubnunoreka [JOK
Tekctamu 1o Teme "Konebanus u BOJHBI" https://m.edsoo.ru/ff0c2e82

101 IToBTrOopenue, o6o0mmenue. Pabora ¢ 1 bubmmorexa [IOK
TekcTamu 1o Teme "CBEeTOBbIE ABJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 06o6menue. Padora ¢

102 TekctaMu 1o Teme "KBaHTOBas u siaepHas 1
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTBIO «IPODA»; AkmonepHoe o0mmectBo «M31aTenbcTBO
«IIpocBemenue»

» ®usuka, § xnacc/ [leppimkun .M., IBanoB A.U., AkiinonepHoe o0111eCTBO
«M3narenbctBo «IIpocBemeHue

» Gusuka, 9 knacc/ [epoikun A.B., ['yrHuk E.M., O611ecTBo ¢ orpaHuYeHHOM
0TBETCTBEHHOCTHIO «IPODA»; AkunonepHoe obmectso «M3narenscTBo
«IIpocBemenue»

» ®usuka, 9 knacc/ [lepeikun .M., I'ytauk E.M., UBanoB A.I., [lerpoBa

M.A., AkiimonepHoe odmectBo «M3aarensctBo «IIpocBenienre»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Amnrepep O. Texnuka puzndeckoro sxcriepumenta M. 2018

OneIThl B fOMalHen nabopartopun. bubnuoreuka "Ksant" Bein 4.
lansnepmrreitn JI.4., Xnesnukos ILI1. Jlabopatopus roHoro ¢usuka. 2021
Maiiep B.B. [IpocTeie onbIThI ¢ yibTpa3sBykom. 2018

Maiiep B.B., Maiiep P.B. DnektpudecTBo: yueOHbIC IKCTIEPUMEHTATbHBIC
nokasareiabcTBa. M. 2018

[yTtos B.W. u np. OxcnepumeHT B pusuke. Gusnyeckuii MpakKTUKYM.



Bbypos B.A. u np. JleMoHCTpaliiOHHBIE OMBITHI IO PU3UKE. 6-7 KIacChl

Bbypos B.A. u n1p. ®poHTanbHble SKCIIEPUMEHTANIBHBIE 331aHUA 110 Qu3uke. 6-7
KJIACChI

@poHTaNbHBIE Ta00PATOPHBIE 3aHATH 110 PU3KKE B cpeHel 1iKoie. bypos B.A.
u ap. Ilox pen. A.A. ITokposckoro M. 2018

['opes JI.A. 3anumaTtenbHbIe ONBITHI 110 PU3UKE

Kostynosuu M.I'. Jlomamrauii sxciepuMenT no ¢usuke. 7-11 kinaccel

b. Jlonar ®usuka B urpax

JIeMOHCTpallMOHHBIN SKCIEPUMEHT O (hpU3HKe B cTapHIMxX kiaaccax. Yacts 1.
Yacts 2

XopomaBuH C.A. JIeMOHCTpAalIMOHHBIN 3KCIIEPUMEHT MO (pu3uke. ONTUKA.
AtomHas (pu3uKa (CChlIKa Ha 3JEKTPOHHYIO KHUTY)

EnwiioB A.B. @poHTanbHbie TabopaTopHbie padboThl o ¢usuke. 11 kmace
CremnanoB C.B., CmupnoB C.A. JlabopaTopHbIii mpakTukym o ¢uszuke. M. 2018
@u3n4ecKuil SKCriepuMeHT B 1mkose. M. 2018

[ITaxmaes H. M., H. U. I1aBnos, B. . Teimyk. ®u3ndeckuii 5KCOEPUMEHT B
cpenueii mikone: Konebanus u Bonasl. KBanToBas ¢usuka / H. M. [llaxmaes,—
M.: [Ipocsemenue, 2021.

KostyHnoBuu M. I'. - Jlomamnuii sxkciepumedT no ¢usuke. 7-11 knaccsl

(bubmmoreka yuutens gusuku) - 2007



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
Enunas xomnekius 1iudpoBbix 00pa3oBaTeIbHBIX PECYpCOB-Apec caifTa:
http://school-collection.edu.ru
denepanbHBIN EHTP HHHOPMAITMOHHO-00pa3oBaTeIbHBIX pecypcoB (PLIMOP)-
Anpec caiita: http://fcior.edu.ru
Poccuiickuit 061eo6pazoBaTeNbHbIN TOPTA
Anpec carita: http://experiment.edu.ru
Caiit q1s penogaBaTenel GU3NKK, yJaluxcs U UX poAuTesied Aapec caifra:
http://www.fizika.ru

I"azeta «®usuka» Anpec caira: http://fiz.1september.ru



Kpurtepuu ouenuBanus no pusuke (PI'OC)

Kpurtepyu 1 HOpMbI OLIEeHKH 3HAHUI U YMEHUI 00y4aromuxcs 3a
YCTHBIN OTBeT.

OtmeTKa "5" cTaBUTCA, €C/IM YYEHUK:

1. Tloka3piBaeT riyOOKOE€ M IOJHOE 3HAaHME W IIOHMMAaHHWE BCEro IMPOrPaMMHOIO Marepuasna; IOJHOe
IIOHUMaHUE CYIIHOCTH PACCMATPUBACMBIX ITOHATUH, SIBICHUN U 3aKOHOMEPHOCTEH, TEOPUH, B3aUMOCBS3EH.

2. YMeeT cOCTaBUTh NOJHBI M NPaBUJIbHBIM OTBET Ha OCHOBE M3YYEHHOIO MaTepHana; BBIACIATH IJIaBHbIC
MOJIOKEHHUS, CAMOCTOATEIBHO NOATBEP)KIATh OTBET KOHKPETHBIMHU MTPUMEpaMH, (PaKTaMH; CAaMOCTOSTEIILHO U
apryMEHTHPOBAHO JeJaTh aHaJIu3, 0000LIEHHs, BbIBO/IbI; YCTAHABIUBATh MEXIIPEIMETHbIE CBS3U (HA OCHOBE
paHee MpUOOPETEHHBIX 3HAHUI) M BHYTPHUIIPEIMETHBIC CBSA3H, TBOPUECKU NMPUMEHATH MOIyUYCHHBIC 3HAHUS B
HE3HAKOMOH CUTYyalluu; MOCJI€A0BAaTEeNbHO, YETKO, CBA3HO, 0OOCHOBAaHHO U 0€30IIMO0YHO M3jaraTb y4yeOHbIH
MaTepual. YMEET COCTaBIATh OTBET B JIOTMYECKOW IIOCIENOBATEIBHOCTH C MCIOJIb30BAHUEM IIPUHATOU
TEPMUHOJIOTHH; JeJaTb COOCTBEHHBIE BBIBOABI;, (DOPMYJIMpPOBAaTH TOYHOE OIpPEICIIEHHME U MCTOJKOBaHHE
OCHOBHBIX IIOHSTHUH, 3aKOHOB, Teopuil. MoOKeT HpHU OTBETE HE IOBTOPATH JOCIOBHO TEKCT Y4YEOHMKA;
u3jaraTb, MaTepuai JIMTEPATYPHbIM S3bIKOM; MPABWIBHO U OOCTOSATENIBHO OTBEYATh HA JOMOJHUTEIbHbIE
BOIPOCHl YYMTENS; CAMOCTOATEIbHO M PAallMOHAIBHO HCIIOJIb30BATh HAIVISIIHBIE MOCOOMS, CIpPaBOYHbIE
MaTepHajbl, Y4€OHUK, JIOTOJHUTEIBHYIO JIUTEpaTypy, HEpBOMCTOUYHUKHU; MPUMEHATh CUCTEMY YCIOBHBIX
0003HaYeHUI TP BEIECHUU 3aIlMCcel, COMPOBOKIAIOIIMX OTBET; MCIOIb30BaTh /Ul JOKA3aTeIbCTBA BHIBOJOB
U3 HaOJIIO/IEHUH U OIBITOB.

3. CamocTOATeNbHO, YBEPEHHO M 0€30mHMO0YHO MPUMEHSET MOJYYCHHBIE 3HAHUS B PEIICHHH MpoOjeM Ha
TBOPYECKOM YPOBHE; JOIyCKaeT He 00Jjiee OJHOr0 HEI0UYETA, KOTOPBIHA JIETKO MCIPABIIAET MO TPEOOBAHUIO
yUUTeNs; UMeeT He0OXOMbIe HAaBBIKK padOThl ¢ MPUOOpaMu, YepTeKaMH, CXeMaMu, rpaduKkaMu, KapTaMu,
COITYTCTBYIOILIMMHU OTBETY; 3aIIMCH, COIIPOBOXK/IAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

OTmeTKa "4" CTaBUTCA, €C/IN YYEHUK:

1. Iloka3bIBaeT 3HaHUS BCETO M3YYEHHOT'O MMPOrpaMMHOI0 Marepuana. J[aér moiHbIi U MpaBUIIbHBINA OTBET Ha
OCHOBE H3YYEHHBIX TEOpHi; OIMyCKAaeT HE3HAYUTEIbHbIE OMIMOKM M HEI0YETHl NpPU BOCIHPOU3BEIACHUU
U3Y4YEHHOTO MaTepuaia, HeOOJbIINEe HETOYHOCTH IPU UCIIOJIb30BAaHUHM HAYYHBIX TEPMUHOB WJIH B BBIBOJAX,
0000meHusx u3 HaOmoeHui. Marepuan uznaraetr B OnpeaeéHHON JIOTHYECKOM Mocae10BaTebHOCTH, IPU
3TOM JIONMYCKaeT OJIHYy HerpyOyro OomuOKy wiu He Oojiee ABYX HEIOYETOB, KOTOPbIE MOMKET HCIPABHUTH
CaMOCTOSITENIbHO TpH TpeOOBaHWM WM HEOONBIION TOMOIIM TpenojaBarens; IOATBEPKIAET OTBET
KOHKPETHBIMHU IIPUMEpaMHU; MPaBUIbLHO OTBEYAET Ha JOTIOJIHUTEIbHBIE BOIPOCH! YUUTES.

2. YMeeT caMOCTOSITENIbHO BBIIEIATh IJIaBHBIE MOJIOKEHHS B U3yYEeHHOM MaTepuae; Ha OCHOBaHUU (DaKTOB U
OpUMEpoOB 00001IaTh, JAeIaTh BBIBOJBI. YCTaHABIMBATh BHYTPHUIPEAMETHBbIE CBSI3U. MOXET NPHUMEHATh
MOJIy4YE€HHBIE 3HAHUS Ha MPAKTHKE B BUJOU3MEHEHHON CHUTyaluu, COONIOAATh OCHOBHBIE MpaBUiIa KYJIbTYPhl
YCTHOM peYM; UCIOIb30BaTh IIPX OTBETE HAYYHBIE TEPMUHBI.

3. He o6magaer mA0OCTaTOYHBIM HAaBBIKOM pabOTBl CO CHPAaBOYHOW JIUTEpaTypol, y4eOHUKOM,
NEPBOMCTOYHUKOM (TIPaBUIILHO OPUEHTHPYETCS, HO pabOTaeT MEJVIEHHO).

OtmeTka "3" cTaBUTCA, €CNU YYEHMUK:

1. YcBauBaeT OCHOBHOE cojiepXaHHMe Y4eOHOro Mmarepuaia, HO HMMeEeT MpoOenbl, HEe NpPEensTCTBYIOIINE
JaTbHEHIIIEMY YCBOCHHIO TPOTPAMMHOTO MaTepraa.

2. VM3naraer marepuajg HECHCTEMaTH3MPOBAHHO, (pparMeHTapHO, HE BCErJa IMOCIEA0BaTEeNbHO; MOKa3bIBACT
HEIOCTaTOYHYIO0 C(OPMHPOBAHHOCTb OTIENBHBIX 3HAHUH M yMEHHUH; cinabo apryMEeHTHUpPYET BBIBOJBI M
000011eHMS, JOMYCKAET ONMTMOKHU MPH UX (GOPMYITUPOBKE; HE UCIIONIB3YET B KAYECTBE JOKA3aTEIbCTBA BHIBOIBI
U 0000mIeHnss U3 HaOIMIONEHUH, ONBITOB WJIM JOMYCKAeT OMMOKM TMPH MX H3JI0KEHHM; NAaET HEuETKue
OnpeAesieHUs MOHITHH.

3. McnbIThIBaeT 3aTpyJHEHUS B MPUMEHEHUH 3HAHUN, HEOOXOAMMBIX JUIS PELICHUs 3a/1a4 PAa3TUYHBIX TUIIOB,
MPAKTUYECKUX 3aJaHuil; MpU OOBSICHEHWU KOHKPETHBIX SIBJICHUNM Ha OCHOBE TEOPUN M 3aKOHOB; OTBEYAET
HEMOJIHO Ha BOIPOCHI YYHUTENsl WM BOCIPOU3BOAMT COJCpPKAHWE TEKCTa Y4eOHHMKA, HO HEJIOCTaTOYHO



NMOHUMACT OTACIILHBIC MOJIOXKCHUA, UMCIOIUC BA)KHOC 3HAYCHUC B 3TOM TCKCTC, NOIMYyCKasd OAHY-ABC I‘pyGI:IC
OIITNOKH.
OTtmeTKa "2" cTaBUTCA, €CNUN YHEHUK:

1. He YCBauBAa€T MU HE PpacCKphrIBa€T OCHOBHOC COACPXKAHHME Marc€prajia, HE 3HACT HWJIM HC IIOHHUMACT
SHAYUTCJIBbHYIO 4aCTh IIPOIrpaMMHOI0 MaTcpuajia B MPECACiiax MOCTABJICHHBIX BOIIPOCOB; HC JACJIaCT BHIBOJOB U

000011IeHHU .
2. meet cnabo chopMUpOBAHHBIC U HETIONHBIE 3HAHUS, HE YMEET MPUMEHSTh UX NP PEIICHUH KOHKPETHBIX

BOIIPOCOB, 3a]1a4, 33JJaHU# 10 00pas3iy.



3. [Ipu oTBeTe Ha OIMH BOIPOC JAOMYCKaeT 0oJiee IBYX IpyObIX OMIMOOK, KOTOPBIE HE MOYKET MCIIPABUTH JaxKe
P TIOMOIIY YYHUTEIS.

Kputepun oLieHnBaHWUA MUCbMEHHbIX PaboT (KOHTPOIbHbIX, CAMOCTOSTE/bHbIX)

OtmeTKa "5" cTaBUTCA, €CNU YUEHUK:
1.BbinonHnn paboty 6e3 oWNMbOK U HeJ04EeTOB;
2.Jonyctun He bonee oAHOro Hego4eTa.

3.B paborax ¢ n30bITOYHON TUIOTHOCTHIO 3a/IaHUH JTOIMYCKACTCSl BEICTABIICHUE OTMETKHU «5» B COOTBETCTBUU C
3apaHee OrOBOPEHHBIM HOPMATHBOM.

OTmeTKa "4" cTaBUTCA, €C/IN YYEHWUK:

1.BeimonHun paboTy MOJHOCTBIO, HO JIOMYCTHII B HEH He Oosiee 0JHON HerpyOoi omIMOKH U OJTHOTO HeloueTa
WK He 0oJiee IBYyX HEJJ0UETOB.

2.B paboTax ¢ H30bITOYHON INIOTHOCTHIO 33aHHI IOMYCKACTCSI BRICTABICHHE OTMETKH «4» B COOTBETCTBUH C
3apaHee OrOBOPEHHBIM HOPMATHBOM.

OTtmeTKa "3" cTaBUTCA, €CIN YYEHMUK:

1.ITpaBHIIBHO BBITTOJIHUAJ HE MEHEE ITOJIOBUHBI PAOOTHI WIIH JIOMTYCTHIT:

He Oojee AByX rpyObix ommOOK; wiau He Ooyiee OJHOW TpyOOW M OAHOW HErpyood OmMOKH M OJHOTO
HeloueTa; Wi He 0osee MBYX-TpeX HErpyObIx OmuOOK; (GOpMyIbl MpH HATMYMU MPABHIBHOTO OTBETA WM
OJTHOH HerpyOoi OmMOKU U TpeX HEJ0YETOB; MM IPH OTCYTCTBHH OMIMOOK, HO NMPH HAIWYHUU YETHIPEX -TISITH
HEJI0YETOB.

2.B pabotax ¢ U30bITOUYHON MIOTHOCTHIO 33aHUI JOMYCKAETCS BBICTABIEHUE OTMETKH «3» B COOTBETCTBUH C
3apaHee OrOBOPEHHBIM HOPMATHBOM.

OTtmeTKa "2" cTaBuTCA, €CIN YYEHMUK:

1.JIOTyCTU YKCIIO OMIMOOK M HENOYETOB MPEBOCXOAsIIee HOPMY, MPU KOTOPOU MOXKET OBITh BBICTaBJICHA
OTMETKA «3»;
2.[IpaBuiIbHO BBINOIHUI MEHEE YacTH PaOOThI, TIOCTATOYHOM /1JIsl BBICTABICHHUSI OTMETKHU «3).

OueHKa npoekKTa.
Bbicokuit ypoBeHb - OTmeTKa "5"

1. TIpaBusIbHO MOHSATHI 11€JTb, 33]]a41 BBIITOJHEHUS POEKTA.

2. Co0Ouro/ieHa TEXHOJIOTHUS HCIIOJTHEHHUS TIPOEKTA, BBIIEPIKaHBI COOTBETCTBYIOIINE ATAITHI.
3. IIpoexT opopmiieH B COOTBETCTBUH C TPEOOBAHUSIMHU.

4. ITposiBIIEHBI TBOPYECTBO, HHUITNATHBA.

5. IlpeabsBaeHHBIN MPOAYKT AEATEIBHOCTH OTJIMYAETCS BBICOKMM Ka4yeCTBOM MCIIOTHEHHUS,
COOTBETCTBYET 3asIBJICHHOW TEME.

MoBblLWEHHbIM YypoBeHb - OTmeTKa "4"

1. TIpaBusIbHO MOHSATHI 11€JTb, 33]]a41 BBIITOJHEHUS POEKTA.

2. CobmroieHa TEXHOJIOTHS NCTIOJIHEHHUS TPOEKTa, STAIlbl, HO JOIMYIIEHbB HE3HAYNTEIbHbIC OLINOKH,
HETOYHOCTHU B 0(hopMIIeHHUH.

3. I[IposiBIEHO TBOPYECTBO.

4. ITpenbsBIeHHBIN NPOIYKT ACATEIBHOCTH OTIMYAETCS BBICOKMM KauyeCTBOM HCIIOTHEHHUS,
COOTBETCTBYET 3asBJICHHOU TEME.



ba3oBbiii ypoBeHb - OTmeTKa "3"

1. [IpaBuIIbHO TIOHSTEHI 11€JTh, 33/1a4YH BBIIOJTHEHHS IIPOCKTA.
2. Co0umroieHa TEXHOJIOTUS BHIIOJTHEHUS IPOEKTA, HO UMEIOTCs 1-2 OIMOKY B Tarnax WiM B

0(hOpMIICHHH.
3. CaMOCTOATENBHOCTD MPOSBICHA HA HEJIOCTATOYHOM YPOBHE.

Huzkuii yposens - OTmerka "'2"
[IpoekT He BHINOJIHEH WM HE 3aBEpILICH

TectuposaHue

OT1MmeTKa «5» CTaBUTCS, €CJIM YICHUK BBITTOHIII TTpaBUiIbHO OT 80% 1o 100% oT obmiero

qrcinabaiioB
OT1meTKka «4» CTaBUTCS, €CIIM YYCHHUK BBITTOJHWI MpaBmiibHO OT 60 % 10 79% oT o6miero uncna



OaioB

OT1MmeTKa «3» CTaBUTCS, €CJIM YICHUK BBITOIHIII TPAaBUIBLHO OT 35 % 10 59% ot obmiero
qrcinabaiinoB

OT1MmeTKa «2» CTaBUTCS, €CJIM YICHUK BBITTOJHIII TPaBUILHO MeHee 35 % oT o01iero
4yrcaa0daioB

WJIM HE MPUCTYIIII K paboTe, UK HE MPEICTABUII Ha TIPOBEPKY.

Kputepumu oueHnBaHuA nabopatopHbix pabot

«5» cTaBuTCA, €CNN YUEHMK:

[TpaBuIIbHO ONpeAENUII LeIb ONbITa U BBHIIOJHUI pabOTy B MOJHOM 00beMe ¢ COO0eHNEM HEeOO0XOaMMOn
MOCIIEI0BATEILHOCTH MPOBEJACHUS OMBITOB M u3MepeHuid. CaMOCTOATENbHO U palMOHAJIBHO BbIOpAn H
MOATOTOBMIJI JIJIsl OMNbITa HEOOX0AUMOe OOOpy/I0OBaHHWE, BCE OMBITHI NPOBEJT B YCIOBUAX U PEXKUMAX,
o0ecreunBalOIUX TMOJyYeHHE pe3yJbTaTOB W BBIBOJOB C HaubOosbliel TOYHOCTHIO. HaydHo rpamotHO,
JIOTUYHO OIKCAT HAOJIIOIeHUs U chOPMHUPOBAT BBIBOJBI U3 OMBITA. B TIPEICTaBICHHOM OTYETE MPABWIBHO H
AKKypaTHO BBITIOJIHWII BCE 3aIMCH, TAOIHIIbI, PUCYHKH, YEPTEKU, TPaduKH, BEIUUCICHUS U CIETAT BHIBOJIBI.
[paBwibHO BbIMOMHWI aHaau3 norpemHoctedt (9-11 kiaccer). IlposiBiasier  OpraHU3alMOHHO-TPYIAOBBIE
yMeHHsI (TIOJICP)KUBACT YHCTOTY pabodero MecTa W IMOPSIOK Ha CTOJE, 3KOHOMHO HCIOIBb3YeT PacXOHBIC
MaTepHuaibl). DKCIEPUMEHT OCYIIECTBISIET IO IJIAHY C YY€TOM TEXHUKH O€30MacHOCTH W MPABMI pabOTHI C
MaTepuaiaMu U 000pyIOBaHHUEM.
«4» CTaBUTCS, €CITM YYCHUK BHITIOTHIII TPEOOBaHUS K OLIEHKE «5», HO: OMBIT IPOBOAUI B YCIOBHIX, HE
00ecIeunBaroIX TOCTATOYHON TOYHOCTH U3MepeHUi. bbuTo JoMmyIeHo 1Ba — Tpu HejpodeTamiu oosee
OJIHOI rpy0OOi OIIMOKY M OJHOTO HEeAoYeTa. DKCIEPUMEHT MPOBEACH HE TIOJTHOCTHIO UM B OMUCAHUU
HaOJIOZICHUH U3 OMbITa YUSHUK JOMYCTHJI HETOYHOCTH, BHIBOIBI C/IEJIaJl HEMTOJIHBIC.

«3» CTaBUTCA, €C/IN YHEHUK:

[IpaBWIBHO OMpEENHUII IeNIb OIBITa; PadOTy BBHIMOJIHSAET NMPABHILHO HE MEHEE YeM HAIOJIOBUHY, OJHAKO
00BEM BBIMIOJIHEHHON YacTH TaKOB, YTO TMO3BOJSET IMOJYYUTh MPABWIbHBIE PE3YNbTAaThl U BBIBOJBI IO
OCHOBHBIM, TPUHIIMIIUAILHO BaXKHBIM 3agauaM padoThl. [logbop obopymoBaHus, 0ObEKTOB, MAaTEpUAIOB, a
Tak)Ke paboTHI 110 HAYATy OIBITA MTPOBEJ C MOMOIIBI0 YIUTENIS; HITU B XOJI€ MPOBEICHUS OIBITa M U3MEPCHHMA
OTbITa OBLIU JIOMYIIEHBI OMIMOKKA B ONMMCAaHUU HAOMIOACHUN, POPMYIMPOBAHUU BBIBOAOB. OTBIT MPOBOIUICS
B HECPAIMOHAIBHBIX YCIIOBUSAX, YTO MPUBEIO K MOJYYCHHUIO PE3yJIbTATOB C OOJBINCH MOTPEITHOCTHIO WM B
oTyeTe ObUIM JOMYLIEHBI B OOIIEH CI0KHOCTU HE Oosiee NBYX OMIMOOK (B 3alMCSIX €IUHHI], U3MEPEHUSX, B
BBIUMCIICHUSIX, TpaduKax, TaOlMIax, cXxeMmax, aHalli3e MOTPEHIHOCTeH M T.A.) He NPUHIUIHAIBLHOTO [
JTaHHOW pabOTBl XapakTepa, HO MOBJIHSBIIMX HAa PE3YJIbTAT BBIMOJIHCHHS, HE BBIMIOJHCH COBCEM WIIH
BBITNIOJTHEH HEBEpHO aHamu3 norpemrHocteit (9-11 kmaccesl). JJomyckaer rpy0Oyro ommOKy B X0/1€ SKCIIEPUMEHTa
(B oObsicHeHuH, B 0GOpMIICHHH PaOOThI, B COONIOJEHUN MpPaBUI TEXHUKHU O€30MacHOCTH Mpu paboTe ¢
MaTepuaiaMu U 000pyI0BaHUEM), KOTOPAst UCIIPABIIICTCS IO TPECOOBAHUIO YIUTEIIS.

«2» CTaBUTCA, €C/N YHYEHMUK:

He ompenenun caMOCTOSTENBHO IENb ONBITA: BBIIOJIHWI PAabOTy HE IMOJIHOCTHIO, HE IMOJITOTOBHJ HYXHOE
00opy0BaHUE M 00BEM BBIIOJHEHHOM YacTH pabOThl HE MO3BOJISET CHENATh MPABUIBHBIX BBIBOAOB. OIBITHI,
WU3MEPEHUs, BBIYHCICHUS, HAONIONEHHsI TPOW3BOAWINCH HENpaBWIbHO. B Xxome paboTel m B oTyere
O0OHApPYKWIINCh B COBOKYITHOCTH BCE HEJOCTAaTKH, OTMEUEHHBIE B TPEOOBaHMX K OmeHKe «3». JlomyckaeT aBe
(u Goree) rpyOble OMIMOKKM B XOJA€ IKCIEPUMEHTa, B OOBSICHEHHH, B OPOpPMIICHUH PaOOTHI, B COOIOJICHUH
NPaBUJI TEXHUKU 0€301MacCHOCTH MPH PadoTe ¢ BEIIECTBAMU M 00OPYIOBaHUEM, KOTOPbIE HE MOXKET UCTIPABUTh
Jla’ke 10 TPpeOOBaHUIO YUUTEIIS.
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