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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTIO o0OIIEro 00pa3oBaHUS
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHOl paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueOHoro npeamera «Duszukay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMupoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YalOMIMXCAd W OpraHU3alui0 HM3yYEHHUS
(Gu3MKK Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mnpeamera B peanuzauuu tpedoanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBaeT paclpeielieHue yueOHOro maTepuana
no rogam o0y4yeHus (Mo Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIMXCsl.

[Iporpamma 1o ¢usmuke pazpaboTaHa ¢ IENIbI0 OKa3aHUsS METOIUYECKON
MIOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, MOCKOIbKY (PU3NUeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUIA,
U3y4aeMbIX XUMHEH, Onosiorueit, actpoHoMuel u puznueckoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpA, MPEAOCTaBIsieT HauOoyee SICHBbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HAHUS, TO €CTh CIoco0a MOTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKType OOIIero
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHHM €CTECTBEHHOHAYUYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOIINMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBICHUS;

e OLCHUBATH U NIOHMMATh OCOOEHHOCTH HaAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHPOBATH  JIaHHBIE W UCIOJB30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemun wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBanusi ydyeOHoro mnpeamera «Dusuka» B
oOpa3zoBaTeibHbIX oOpranusanusx Pocculickoit ®exaepanuu, pealn3yrOIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON pElIeHHEM



Komnernun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun nzyyenus pusuku:

MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPY>KAIOIITUM SIBIICHUSIM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHS KaK pe3yJIbTaTa U3y4eHHUs OCHOB
CTPOEHUS MaTepPUH M PyHIaAMEHTAJIbHBIX 3aKOHOB (PU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
npo(ecCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIUX 3adaY.

NpHOOpPETeHHEe 3HAHWM O JINCKPETHOM CTPOCHWUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pEIICHUS MPOCTEHIMX pacdy€THBIX 3adad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

ocBoeHHE MPUEMOB PabOThl ¢ mHbOpMaIuel HU3NIECKOro COIEPKaHuUs,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NEeSITSIBPHOCTH, CBI3aHHBIMHU
¢ (Gu3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbI ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 yaca B HeAento), B 9 kiacce — 102 yaca (3 vaca B HEZIeINIO).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT W OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
o0ydJaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJlaHui, MpeajiaraéMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (U3HKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

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

®usuka — Hayka o npupoze. SIBnenus npupoapl. DPU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusmyeckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoiHas cucTeMa €IMHULI.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EctecTBeHHOHAYUYHBIM METOJ] TNO3HAHUsS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HaboaeMoro sBieHus. Onucanue GU3NYECKUX SIBJICHUHN C TOMOUIbIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHU4YecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. ®usnueckue npuOOPHI U MpOLEAypa MPSAMbIX U3MEPEHUN aHAIOTOBBIM U

1U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmnpeneneHue UEHBI EICHUS MIKAIbl U3MEPUTEIHLHOTO MpUdopa.
2. M3MepeHune pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OnpeneneHue pa3MepoOB MAJIbIX TEJL.
5. M3mepenue temmeparypsl NpU IOMOILIM >KUAKOCTHOTO TEPMOMETpa H
JaTYrKa TEMIEPATypPhl.

6. lIpoBenenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAILHO, TeM OoJibllle, 4eM OOoJbllle BHICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BelllecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHL,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBs3b CKOPOCTH JIBM)KEHMSI YacTULl C
TeMriepatypoil. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHME Ta30B, KUIKOCTEM W TBEPIBIX
(kpucTtaminyeckux) Tena. B3auMOCBSI3b MEXKIy CBOMCTBAaMHU BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSHUAX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmronenue  sBieHUM,  OOBACHAIONIUXCS  MPUTSHKEHHEM  WIHU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM PpsloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI IO HAOJIIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 110 OOHAPYKEHUIO ACHUCTBUS CHJI MOJICKYJISIPHOTO MPUTSKECHHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUS.
SBnenne wHepUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBM)KEHMSI Teld. Macca kKak Mepa HMHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna xak XapakTepuCTHKa B3auMojieicTBus Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS U CUJIA
TshkecTd. Cuia TSKECTH Ha Apyrux maHerax. Bec tema. HeBecomocts. Cnoxxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHre MeXaHU4YeCKOTO ABUKEHUS Tela.
2. M3MepeHne CKOpOCTH NPSAMOJIMHENHOTO JBUKCHUS.
3. HaGmronenue siBjeHUSI HHEPIIUH.
4. HaOmroneHnue n3MeHeHHsI CKOPOCTH TIPH B3aMMOJICHCTBUN TEJI.
5. CpaBHEHHE MaccC 0 B3aUMOJAECHCTBUIO TEN.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO ABUKEHUA (LIApUKA B KUIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHne CpeaHEH CKOPOCTU CKONBKEHHs OpycKa WM IIapuKa IIo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.
OnbIThl, IE€MOHCTPUPYIOIIUE 3aBUCUMOCTh pacTskeHus (Aaedopmanun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJBXKEHHUS OT
BECa TEJa U XapakTepa CONPUKACAOUINXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



HaBnenune. CriocoObl yMEHBILIEHUS U YBEJIMYEHUS AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJEHUSI Taza OT 00bEma, Temmeparyphl. llepemaua naBneHus
TBEPABIMU TEJIAMU, JKUAKOCTSIMU M razamu. 3akoH Ilackamng. [IHeBmaTmueckue
MalllUHbl. 3aBUCUMOCTh JABIEHUS XUIKOCTH OT TayOuHbl. ['MapocTtatudeckuid
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBJieHUsI. 3aBUCUMOCTh aTMOC(EPHOT0 JIaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JlelicTBrE XUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TEJO. BuITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

[Tepenava naBneHUs KUJIKOCTHIO U TA30M.
CooOmatoiuecs cocybl.
I'mppasnnueckuii mpecc.
[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.
3aBUCHUMOCTDH BBITAJIKUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHON YaCTH TeJia
Y TUIOTHOCTH JKUJIKOCTH.
PaBeHCTBO BBITAJTKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIAKOCTH.
8. YclioBHE IJIaBaHUS TEN: IJIABAHUE WJIU MIOTPYKEHHUE TEJl B 3aBUCUMOCTH OT
COOTHOUIEHHUS MIIOTHOCTEN TENa U KUIKOCTH.
Jlabopamopnuie pabomot u onvimot.
1. HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIe OT 00bEMa MOrpyKEHHOM B
AKUJKOCTh YaCTHU TENa.
2. OmpeneneHue  BBITAIKUBAIOMIEH  CWJIbI, JCHCTBYIOIIEM Ha  TeJO,
MOTPYKEHHOE B KUIKOCTb.
3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.
4. OnpITBl, JAEMOHCTPHUPYIOIINE 3aBUCHUMOCTh BBITAJIKUBAIONIEH CHIIBI,
JICUCTBYIOIICH HA TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B KU IKOCTh
YACTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.
5. KoHcTpynpoBanue apeomeTrpa WIM KOHCTPYMPOBAaHHE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [I[puMeHeHue npaBuia paBHOBECHUS phluara K 0JI0Ky. «3010Toe
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npaBuiio» mexanuku. KIIJ[ mpocTeix Mexanu3moB. IIpocTeie MeXaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. Kunermyeckas W IOTEHUHMAIBHAS  DHEPTHS.
IIpeBpamienne 0THOTO BHJIa MEXaHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAaHECHHMS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Omnpenenenre pabOThI CUIIBI TPEHUS TPU PABHOMEPHOM JIBHXKEHHUH TeJja 10

TOPU30HTAIIBHON MOBEPXHOCTH.
2. HccrnenoBanue yciioBHl paBHOBECHS pblyara.
3. M3smepenue KII/] HakIOHHOM INIOCKOCTH.

4. V3yuyeHue 3aKOHa COXpAHEHUS MEXaHUYECKON YHEPTHH.
8 KIIACC

Pa3znen 6. TeruioBble siBJIeHUS.

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

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, KUIKOCTEH U
TBEPIBIX TEJI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETHYECKON TEOpUM.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TemIoBoe pacuIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEIUJIOBOIO JIBUXKCHUS
gactull. BHyTpeHHsss sHeprus. CnocoObl H3MEHEHHs BHYTPEHHEH SHEPruu:
TEeIIonepeada u coBepiieHrne padboTel. Buasl Temonepenayn: TeIIONpPOBOIHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KomngectBOo Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeIloBoro Oamanca. IlmaBnenue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHAs TEIUIOTa CrOpaHusl.

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

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOnronenrie OpOyHOBCKOTO IBUKEHUS.



AT R A

Ha6monenue nuddysun.

HaGmronenue siBneHUil cMauuBaHUs M KalIUJUISIPHBIX SBJICHU.
HaGnronenue TemioBoro paciupeHus Tel.

W3meHeHune naBlieHMs Ta3a OpU U3MEHEHHH 00bEMa M HArpeBaHUU WIIU
OXJIQXKJICHUU.

[IpaBuna u3mepeHus: TeMIEPaTyph.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEUTHUMHU CUIIAMH.

. CpaBHEHUE TETUIOEMKOCTEH Pa3IMIHBIX BEIICCTB.

. HaOiroieHre kureHus.

. HabGmoenne mocTosTHCTBa TEMIIEPaTyphl TIPH TUIABJICHUH.
13.

Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBieHUs BO3yXa B OaJTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJIEHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

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

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEPruuM Tejda B pe3ysbTaTe
TEIIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

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

Onpenenenue yaeabHOU TEIIOEMKOCTH BEIIECTRA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.
Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS

3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).
Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULIUH IEKTPUUECKUX M0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
HcTtoyHukn mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
1151 yuactka uend. [locienoBaTenbHOE U apalIeIbHOE COETUHEHUE TPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKkTpuuecKue 1eny U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE MarHuThl. B3anmoaeicTBUE MOCTOSHHBIX MArHUTOB. MarHuTHOE
rmoje. MargauTHoe mojie 3eMJIM M €ro 3HauyeHHWe Ui Ku3HH Ha 3emiie. OIbIT
Opcrena. MarauTHoe moJie IeKTpUudeckoro Toka. [[pumeHenne 3meKTpoOMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJIA HAa TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE — DJIEKTPOABUTATENEd B  TEXHUYECKUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

OnbiTel @Papajes. SBneHue 3aekTpoMarnuTHOW uHAykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DNEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAS UHTYKITUA.
3aKOH COXpaHEHUS PICKTPUUECKUX 3apsII0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnKkn NOCTOSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.

. DINEKTPUYECKUH TOK B KUJKOCTH.

. I’'a30BbIl pazps.

. I3mepeHune cuipl TOKa aMIIepMETPOM.
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. I3mepeHune 3J1eKTpUIeCKOro Hanps>KeHUs BOJIBTMETPOM.
. Peocrar u marasuH CONpOTHUBIICHUN.

[EEEN
SIS

. BzanMoieficTBre MOCTOSHHBIX MAarHuTOB.
. MonennupoBaHue HEBO3MOKHOCTH Pa3/I€JICHUS MMOJIOCOB MarHUTA.
. MonennupoBaHue MarHUTHBIX ITOJICH TOCTOSIHHBIX MArHUTOB.

_ R
N o



18
19
20
21
22
23
24

25

. OnbIT Opcrena.

. MarautHoe noJie Toka. DNeKTPOMarHur.

. JIelcTBHE MAarHUTHOT'O MOJISI HA IIPOBOJIHUK C TOKOM.

. DNEKTPOABUTATEIb TOCTOSIHHOTO TOKA.

. UccnienoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIIUU.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HAMpPABICHHUS HMHAYKIIMOHHOTO TOKa OT YCJIOBHUM €ro
BO3HUKHOBCHMS.

. DIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimeot.

1.

N N

10.
11.

12.

13.

14.

15.

16.
17.

18

OneITel MO HAONIOMCHUIO JJICKTPU3AMH TEN HWHAYKIUEH | TpHU
CONPUKOCHOBEHUH.

HccnenoBanne ACHCTBUS DJICKTPUYECKOTO IIOJISI HA TPOBOJHUKH U
JTUDJICKTPUKH.

COopka 1 mpoBepKa padbOThI AJCKTPUICCKOH IIETTH ITOCTOSTHHOTO TOKA.
M3mepeHre u peryMpoBaHue CUJIbI TOKA.

N3mepeHre u peryupoBaHre HATIPSHKCHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 PEe3UCTOp, OT
COTIPOTHBJICHUS PE3UCTOPA U HAMPSDKCHHS HA PE3UCTOPE.

OMBITHI, JEMOHCTPUPYIOIITUE 3aBUCHMOCTD AIEKTPUUIECKOTO
COTNPOTHBJICHUSI TIPOBOJHUKA OT €ro JJIWHBI, IUIOMIAIU IOTEPEYHOTO
CEUYEeHHUs U MaTepHaa.

IIpoBepka mpaBmiia CIOXKEHHS HANPSKEHUM TIPU TOCIIEIOBATEIIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia Ijs CHJIBI TOKa TPU MApajUICIBHOM COCIUHEHHH
PE3UCTOPOB.

Omnpenenenue paboTHI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3ucTop.
OnpeneneHne MOIIMHOCTH JJIEKTPUYECKOTO TOKA, BBIICIAEMONW Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Y€pe3 JAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ narpeBarens.

HccnenoBanre MAarHUTHOTO B3aMMOICHCTBHSI TIOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB MPHU X 00beTMHEHNUN
U pa3/IcIICHAN.

HccnenoBanne neiicTBUS SIEKTPUISCKOTO TOKA HA MATHUTHYIO CTPEJKY.
OneITBI, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBHS
KaTYIIK{ ¢ TOKOM ¥ MarHuTa OT CHJTBI TOKA U HATPABJICHUS TOKA B KATYIIKE.
. I3ydeHune neicTBUsS MarHUTHOTO TIOJISE HA TIPOBOJTHUK C TOKOM.



19. KoHCcTpyHpoBaHue U U3y4eHHe padOoThl JIEKTPOABUTATEIS.
20. Msmepenne KII/I anexTpoaBUraTeIbHOM yCTaHOBKH.
21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
HCCIIEIOBAHUE H3MEHEHUM 3HAYEHHUSA W HAIPaBICHUSA HWHIYKIIMOHHOIO
TOKA.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAaHWYECKOrO JIBUKEHHUs. PaBHOMEpHOE NpsSMOJIMHENHOE
nBrKeHne. HepaBHOMepHOEe mpsMosinHEHOEe NBHKeHHE. CpenHsss U MIHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenune. PaBHOoyckopeHHOe mpsiMoiuHelHHoe JBukeHue. CB0oOOIHOE
nagenue. OnsiTel ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas U yrioBasi CKOPOCTU. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepseiit 3akoH HeroTtona. Bropoit 3akoH HeroroHa. Tperuii 3akoH HproTroHa.
[TpuHIUI CYyNEepnO3ULINU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS CKOJIbKEHHUS, Crjla
TPEHUS MOKOS, IPYTUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpPEHHE CBOOOIHOTO
nageHud. J[Bmkenue mianer Bokpyr Connua. IlepBas kocmudeckasi CKOpPOCTb.
HeBecomocTs U neperpysKu.

PaBHOBecue matepranibHOM TOukH. AOcConOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MOMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue umiynbsca. UMmoynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEaKTUBHOE IBHKEHUE.

Mexannueckass paboTta WM MOIIHOCTh. PabGoTa CHII TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padotel. [loTeHIMaNbHAS SHEPTHUS TeNa, TOJIHIATOTO HaJ
IMOBEPXHOCTHIO 3eMIIH. []oTeHIIManbHas SHEeprus CxKaTou NpyxuHbl. Knnetnueckas
sHeprus. TeopeMa 0 KMHETHYECKON 3HEPruM. 3aKOH COXPAHEHUS MEXaHHYECKOM
DHEPIUMU.

Hemoncmpauuu.

1. HaGmronmenne MeXaHWYECKOTO ABMKCHHS TEJIa OTHOCUTEIHHO Pa3HBIX TEI

OTCYETA.
2. CpaBHeHHME MyTe€l W TPACKTOPHUI NBMXEHUS OJHOTO U TOTO XK€ Teia
OTHOCHUTEJIBHO PA3HBIX TEJ OTCUETA.

3. HM3mepeHne CKOPOCTH U YCKOPEHUS TPAMOJIUHENHOTO IBUKEHMUS.

4. HccnmenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUYKEHHUS.

5. HaOmronenue nBu»XeHUs Tela Mo OKPY>KHOCTH.



10.
11.
12.
13.

14

HaGmonenne MmexaHu4YeCcKuX SIBICHUM, TPOUCXOIAIINUX B CUCTEME OTCUETA
«Tenexka» rmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl Tela U JICUCTBYIOIIEH Ha HETO
CHUJIBL.

HaGmtonenue paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TEN.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

ITepenaya umirynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBaHus SHEPTUHU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMNyJbCca MPU HEYNPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHue UuMMyJbca nMpu adbCOMOTHO YIPYTrOM B3aUMOJICHCTBUH.

. H&6JIIOIICHI/IC PCAKTUBHOTO IBHUKCHUA.
15.
16.

CoxpaHeHre MEeXaHUYEeCKOM HEepruu Npu CBOOOIHOM NaJACHHUH.
CoxpaHeHrue MEXaHMYECKON SHEPTUU NIPU ABUKEHUH TeJIa MOJI IEUCTBUEM
PY’KHUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakra Jjisi pa3roHa U JajbHEUIEro PaBHOMEPHOIO
JIBIDKCHUSI IIIAPUKA WJTH TEJICKKHU.

Omnpenenenne cpenHeld CKOPOCTH CKOJIbXKEHHUs OpycKa WIM JIBUKEHUS
HIapyKa 1Mo HAaKJIOHHOW MJIOCKOCTH.

Omnpenenenne yCKOpEHHs] Tejla MpPU PABHOYCKOPEHHOM JIBXKEHUHU 110
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JBUKEHUH 0€3 HAa4aJIbHON CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHMH 0e€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCS KakK psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne kodhPUIIMEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue padbOTHI CHIIbI TPEHUS TP PAaBHOMEPHOM JIBH>KEHUU Tea MO
TOPU30HTAIBHOM IMOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MpU NOABEME TIpy3a C
UCIIOJIb30BAHUEM HETOJBH>KHOTO U TIOJIBUAKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUs SHEPTUU.

Paznen 9. Mexannuyeckue KojJe0aHus U BOJHBI.



KonebarenpHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUN: IEPUO/I,
4acToTa, aMIUIATyaa. MaremMaTudecKuii U IpyKUHHBIM MasTHUKU. [IpeBpainenue
SHEPruu MpH KOJIeOATEIHHOM JBUKEHUU.

3aryxaromme — koneOaHud.  BolHyXIeHHble — KoneOanus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBONCTBA MEXAaHUMYECKMX BOJH. I[IpomoneHble U
[IOIIEpEeYHbIe  BOJHBI. JlMMHa BOJHBI U CKOPOCTH €€ pacIpOCTPAHEHUS.
MexaHnnyeckue BOJIHBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaGmonenue koneOaHuii Ten Mmoj JIEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
YIPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.

HaGmronenrie BIHYX/ICHHBIX KOJIEOAHUN U pe30HaHca.

Pacnipoctpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).

HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHI pEe30HAHC.

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHue 4YacTOThl UM IEpUoJa KOJeOAaHMH MaTeMaTUYECKOTro
MasTHHKA.
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2. Ormpezenenne 4acTOTHI M Meproa KojieOaHUN MPY>KUHHOTO MasTHUKA.
HccnenoBanue 3aBUCMMOCTH Meproa KojieOaHUM TOJIBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH NIEPHOJIa KoJeOaHUM MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHMOCTH Tepuoja KoJieOaHUN Tpy3a, MOJBEHICHHOTO K
HUTH, OT Macchl Ipy3a.
6. ONbBITBI, JIEMOHCTPHUPYIOIIUE  3aBUCMMOCTh  TEpUoAa  KoyieOaHUU
NPYKUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. W3mepeHue yckopeHus: CBOOOIHOTO MaICHHUS.
Pazznen 10. Di1eKTpOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DIIEKTpOMarHuTHble  BodHBL.  CBoiicTBa
ANEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3U.

DOneKkTpoMarHuTHasi npuponaa ceera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBETa.

Jemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.



Jlabopamophuie padomot u onvimot.
1. MBydeHune CBOWMCTB AJEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWUIBHOTO

TenedoHa.
Paszpnen 11. CBeToBbI€ ABJICHHUS.
JlyueBas  Mopmens  cBera.  lMcToyHuMKM  cBera. IIpssmonneiHoe

pacnpoctpaneHue cpeta. 3atMeHusi Coinnia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBeta. 3akOoH MpenomieHus cBera. [lonmHoe BHyTpeHHee
OTpaXxeHue cBeTa. Vcnonap30BaHME TOJHOTO BHYTPEHHETO OTPaXEHHUS B
ONTUYECKUX CBETOBOJAX.

JIunza. Xon nyyent B muH3e. OnTudeckas cuctema (poroarmapara, MUKPOCKOTIA
u Teneckona. ['na3 kak ontuueckas cucreMma. biim3opykocTh U TaIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. OmbiTel Hpelorona. CroxkeHue
CIIEKTpaJbHBIX LIBETOB. Jlucnepcus ceera.

Jemoncmpayuu.

[IpssmMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300pa>keHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJax.
[Ipenomiienue cera.

Onrtryeckuil CBETOBO/I.

Xon ydelt B coOuparoiiei JuH3e.

XoJ Jiydeu B pacCEeHBarOIIECH JIUH3E.

[Tony4yenue nzoOpaxeHnt ¢ TOMOIIBIO JHH3.

[Tpunuun necTBus ¢goTtoarnmapaTa, MUKPOCKOIIA U TEJIECKOTIA.
10. Monens riasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.
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12. [lomydenue Genoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX LIBETOB.

Jlabopamopnuie padbomwt u onvimeot.

1. HccnenoBanue 3aBUCHMMOCTH yIJla OTPa)KEHHUS CBETOBOTO Jiyya OT yrjia
NaJCHUS.

2. W3yuenue xapakTepuCTUK M300paXE€HUS MIPEIMETa B INIOCKOM 3epKalle.

3. HccrnenoBanue 3aBUCMMOCTHU yTJla MPEJIOMJIEHUSI CBETOBOIO Jiyda OT yria
NaJIeHUs Ha TPAHULIE «BO31YX—CTEKIIO».

4. llomydyeHue n300paxeHnil ¢ MOMOIIBIO COOUPAIOIIECH JTUH3HI.

5. OmnpeneneHue POKYCHOTO PacCTOSIHUS M ONTHYECKON CUIIBI cOOMparolie
JIUH3BL.
OMnBITHI MO Pa3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OnbITel IO BOCHPUATHIO I[BETA MPEAMETOB MPHU UX HAOIIOJICHUH Yepe3
LIBETOBBIEC (PUIIBTPHI.



Paznen 12. KBaHTOBBIE SIBJICHUS.

Oneitel Pe3epdpopna v minanerapHas Mojenb atoma. Mogens atoma bopa.
Ucnyckanue u nornonieHue ceeta atomoM. KBaHThl. JIuHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, OeTta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. Hykimonnas wmoxaens aroMmHoro sapa. HMsoromel. PaauoaktuBHBIE
npeBpaienus. [lepuos monypacmajga aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO M MAacCOBOTO YHCEIL.
OHeprusi CBsi3M aToMHBIX sifep. CBs3b Macchl M 2Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sueprun CosiHIIa U 3BE3].

Anepnas sHepretuxa. JeWcTBUS paguOAKTUBHBIX HU3IYYCHUN Ha JKHUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3y4YEHUS U MOTJIONIECHUS.

2. CrnexTpbl pa3InyHbIX Ta30B.

3. CnekTtp Bojopoja.

4. HaGmonenue TpekoB B kamepe Bunbcona.

5. Pabota cuéTunka HOHU3UPYIOIIHUX U3TYUESHHH.

6. Peructpanus uznydeHus NpupoHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaOmroieHue CIIJIONIHBIX U JMHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccrnenoBaHnue TpPEKOB: M3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepeHue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001IAO AT MOTYJIb.

[ToBTOpUTETHEHO-0000MMIAIONNN MOAYTH TIPEAHA3HAYECH I CUCTEMAaTU3aIIH
1 0000IIIEHUS TTPEMETHOTO COAEPKAHUS U OTBITa JAEATEILHOCTH, TPHOOPETEHHOTO
IpU M3YYCHUHM BCEro Kypca (pu3uku, a Takke i MOJITOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY SK3aMEHy MO (pu3uke st 00yJarommxcs, BBIOPABIIMX 3TOT
y4eOHBIH peaMer.

[Ipy “3ydyeHHU JAHHOTO MOJYJISI PEANTH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JIESITENHbHOCTH, HA OCHOBE KOTOPBIX 00ECMEeYMBACTCS MOCTHKEHHUE TPEIMETHBIX H
METalpeMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAy4YHasl TPaMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCIIECIOBAHMS
SBIICHUA TIPUPOABl M TEXHWKH, OBIAJCHUE YMEHUSMH OOBACHATh (HU3UUIECKUE
SABJICHUSI, TPUMEHSS TOJIyYeHHbIE 3HAHHUS, pelaTh 3aJadyd, B TOM YHCIIE
KaueCTBEHHBIE U HKCIIEPUMEHTAIBHBIE.

[IpuHUHMIIMATBHO AEATEILHOCTHBIN XapaKkTep IaHHOTO pa3jielia peain3yeTcs 3a
CYET TOro, UTO OOYYAIOIIUECs BBIOJIHSIOT 33JJaHUs, B KOTOPBIX UM IIPeJIaraeTcs:



Ha OCHOBE IOJYYEHHBIX 3HAHWl pacro3HaBaTb M HAy4yHO OOBACHATH
(uznueckue SIBICHHS B OKPYXKaIOLEH TPUPOJE U OBCEIHEBHON KU3HU;
MCII0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBAHUS (PU3HUECKUX SIBJIEHUH, B TOM
YHUCJIE I MPOBEPKU THIOTE3 U MOJIYYEHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSACHATh Hay4yHblE OCHOBBI HauOoOJiee BaXKHBIX JOCTHKEHUW COBPEMEHHBIX
TEXHOJIOTMH, HAIPUMED, TPAKTUYECKOTO MCIIOIb30BaHUS PA3IMYHbIX HCTOYHUKOB
SHEPIMM Ha OCHOBE 3aKOHA IPEBPALIEHMS U COXPAHEHHMS BCEX MU3BECTHBIX BUIOB
DHEPTHH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue Gpu3MKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pe3ynbTaTe uydyenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss OyayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YJacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
bu3nYecKol HAyKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHIKEHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB;

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

- TOTOBHOCTH K aKTUBHOMY YUYaCTHIO B 0OCYXKJICHHHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBA3AHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JTOCTHKCHHU I
buzuky;

- OCO3HAHUE BAXHOCTU MOPATBHO-3THUUYECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUSTHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ TapMOHHYHOTO
IOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJIbTYpBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
NEeATENbHOCTH;

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

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, HAa JAOpPOrax, C 3JIEKTPUUYECKHUM M TEIUIOBBIM O0OPY/IOBAaHHEM B
JOMAITHUX YCIOBUAX;

- ¢(hOpMHUPOBAHHOCTH HaBBIKA pe(IICKCUH, TPU3HAHNUE CBOETO TIPaBa HA OMIHOKY
U TAKOI'0 JK€ MpaBa y IPyroro 4eiaoBeKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTUBHOE Yy4YacTH€ B PEHICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3alih, TOpojJa, Kpas) TEXHOJOTHYECKOW U
COIMAIbHOM HANPABIECHHOCTH, TPEOYIOLIMX B TOM YHCIIC U PU3HMUECKUX 3HAHUN;



e - HHTEpEC K MPaKTUUECKOMY H3y4YEeHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHUEHTalUs Ha MpUMEHEHHE (U3MYECKUX 3HAHUU Il pElIeHUs 3aJad B
o0JlacTh OKpy’Xarolied cpenpl, MIAHUPOBAHUS TMOCTYNKOB M OLEHKH WX
BO3MO>KHBIX TTOCJICICTBUM ISl OKPY>KAIOIIEN Cpeibl;

e - OCO3HaHHE IJI00ATLHOT'O XapaKTepa AKOJOTHMUECKUX MPOoOIeM U MyTed ux

peleHns;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPUPOIHOM
cpeasbl:

e - MOTPEOHOCTh BO B3aUMOJICUCTBUM IMPHU BBINOJIHEHUH HWCCIEAOBAHUM U
NPOEKTOB (U3UUECKOW HANpPaBIEHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
APYTHX,

e - TIOBBIIIEHUE YPOBHS CBOEHM KOMIIETEHTHOCTM YEpE3 NPAKTHUYECKYIO
NEeATENbHOCTB;

e - MOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUMU, B TOM YHCIIe (POPMYIUPOBATH
UJIeH, MOHATHUS, TUTIOTE3bI O PU3HUECKUX 00BEKTaX U ABJICHUSX;

e - OCO3HaHME JE(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH
buzuky;

e - [UJAHMPOBAHME CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

e - CTpPEMJICHME aHAJIM3UPOBATh U BBIABIISATH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e - OILIEHKa CBOMX JEHCTBUM C yd4€TOM BIMSHHMS Ha OKpYXaloIlyl cpeny,
BO3MO’KHBIX IJTI00AJIBHBIX ITOCIIECTBUI.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS IPOTpaMMBbI IO PU3UKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBanus y oOydJaromerocs OyayT copMHpOBaHB MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHUKATHUBHBIC  yHHBEPCAJIbHbIE  Y4eOHbIE  JICUCTBHS, PETYISTHBHBIC
YHUBEpCAIbHBIC YIeOHBIC TCHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue 1eicTBUS:
e BBIIBIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB
(sIBIIEHUI);
e YCTaHABJIMBATH CYIICCTBCHHBIM MPU3HAK KIacCU(DHUKAIIMH, OCHOBAHUS IS
00001IeHNS U CpaBHEHUS,



BBISIBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B pacCMaTpUBaEeMbIX (DaKTax,
TAHHBIX U HAOMIOJCHUIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U NPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI U TIPOIIECCOB, JENaTh BHIBOABI C UCIIOJIB30BAHNEM € TyKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHA, BBIJBUTATh TUIIOTE3Bl O B3aUMOCBSI3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITENTFHO BEIOMPATh CIIOCO0 pelieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJBKMX BapUaHTOB pEIIeHHs, BBIOOp Hauboiee
MOIXO/ISIIIET0 ¢ YYETOM CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE AECTBUS.

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

OLICHMBaTh Ha TPUMEHUMOCTh U JOCTOBEPHOCTh HMH(POpPMALHUIO,
NOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIM SKCIIEPUMEHTA;

CaMOCTOATENIBHO (POPMYIHPOBATH 000OIIEHHS U BBIBOJIBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOJIIOICHUSI, OTBITA, UCCIICAOBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEATNOI0KEHNS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTHI U 3aIpPOCHl TIPH MOUCKE U
orObope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
buzndeckoi 3a1aun;

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

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIbHYIO (OpPMY TpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi U MX KOMOMHAITUSIMU.

KomMmyHuKaTHBHBIE YHHBeEpPCcAJIbHbIe YUeOHbIe 1eidCTBUA:

B X0/ie OOCYXJCHHsI y4eOHOTO MaTepuala, pe3yibTaToB J1ab0paTOpHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHUE 3aJadyd W TOJJIepKaHHe
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COTOCTaBISITh CBOM CYXICHUS C CYXICHUSIMH JPYTHX YYaCTHUKOB
auanora, OOHaApPYKUBATh PA3IMYHE U CXOJICTBO MO3UIINN;

BBIP@YKATh CBOIO TOUKY 3PCHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;



MyOJUYHO MPEACTABIATh PE3YybTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(3KCHEpUMEHTA, UCCIEA0BAHMS, TIPOEKTA);

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHAHONW U UHAUBUAYATbHOM
paboThI pU PELIEHNH KOHKPETHON (PU3UUECKOI MPOOIIEMBbI;

OPUHUMATh LEJIM COBMECTHOM NIESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no €€ JMOCTWKEHHUIO: pACIpEeNesaTh poJiM, OOCYXAAaTh IPOLECCH U
PE3yNIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKHUX JIIOJIEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMU YJICHAMHU
KOMAaH/Ibl;

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

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

BBISBJIATH MPOOJIEMBI B JKU3HCHHBIX M YUYCOHBIX CUTYaIHsIX, TPEOYIOIIHX
JUTSI pereHust GU3NIECKUX 3HAHM;

OpUEHTUPOBATHCS B  PAJIMUHBIX  MMOAXOAAX MPUHATUS  PEIICHHM
(MHOUMBUIyaIbHOE, TPUHATHE DPEIICHHUs B TPyMINe, MPUHSATHE PpelIeHUuMN
TPYIION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM pellieHUs GU3NUECKON 3a7auu WIIN
IUTAHA WCCJIEOBAHMS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BApUAHThI PEeIICHUM;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PCIIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallUH W MpPEAiaraTh IJlaH €€ U3MEHEHHUS;
OOBSACHATh TNPUUYMHBI  JOCTWKEHUSA (HEHOCTHIKEHHS) PE3yJIbTaToOB
JeSTEHHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WMCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJI0BEKA B XOJ€ CIopa WU AUCKYCCUH Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTHKY APYTrOro;
pU3HABATh CBOE MPABO HA OMMUOKY MPHU pelieHnH GU3HNUECKUX 3a7a9 I
B YTBEPKJCHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JIPYTOro.

HPEAMETHBIE PE3YJIBTATDBI



K xoHIy 00yueHus: B 7 Kjacce npeIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHA: (PU3MYECKHUE U  XUMHYECKHE  SBIICHUS,
HaAOJIIOICHUEe, SKCIIEPUMEHT, MOJIeNb, TUIOTE3a, €AUMHUIBI (PU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSIHUSI BemiecTBa (TBEpAOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYECKOE JIBI)KEHHE (paBHOMEPHOE,
HEPABHOMEPHOE, TNPSIMOJUHENHOE), TPAEKTOPHs, PaBHOJAEHCTBYIOLIAS
cuna, gaedopmanus  (ynopyras, IlacTUYecKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyarh sBiaeHUs (auddys3us, TEMI0BOE IBUKEHUE YaCTHI] BEIIECTBa,
paBHOMEPHOE  JIBM)KEHHE, HEpPaBHOMEPHOE  JIBIDKEHHME,  WHEpIHS,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHus], repeaayda JaBieHus TBEPIbIMU TeJIaMU, )KUIKOCTSIMU U ra3amH,
aTMoc(epHOE [1aBlieHHE, IUJIAaBaHHWE TeJ, MPEBPAILIECHUS MEXaHHYECKOU
SHEPrYH) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh NPOSIBICHUE U3YYCHHBIX (U3UYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SBIECHUS B TMPUPOJIE:
IpPUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOU
OpUPOJE, NOEHCTBUE CWIBI TPEHHS B MPUPOJEC M TEXHUKE, BIUSIHUE
aTMOC(EPHOTO J1aBJICHUs Ha KMBOW OpraHu3M, IJIaBaHUE pbIO, phluaru B
TeJIe YeJoBeKa, MPU 3TOM IEPEeBOIUTH MPAKTUUYECKYIO 3a]a4y B yUeOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBIICHUN;
ONMKCHIBATh MU3YyUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHHS, UCTIONB3YS
dusznueckre BeMMYuHbI (Macca, 00bEM, TNIOTHOCTh BELIECTBA, BpeMsi, MyTh,
CKOPOCTb, CPEIIHSASI CKOPOCTh, CUJIa YINPYTOCTH, CUJa TSXKECTH, BEC Tea,
cuiia TpeHus, AaBjieHue (TBEPAOro Tena, KUJIKOCTH, T'a3a), BHITAJKUBAIOIIAs
CWJia, MeXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KO3(QQUIMEHT TMOJEe3HOr0 JACUCTBHUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIMAaJbHAsl DJHEpPrus), 0IpU OINUCAHWU MPABWIBHO TPAKTOBAaTh
(U3NYECKUIl CMBICI UCTIOBb3YEMBIX BEIMUNH, UX 0003HAUYEHHUS U €AUHUILIBI
¢u3nUecknX BEIWYWH, HAXOIUTh (POPMYIBI, CBS3BIBAIONINE JAHHYIO
¢u3nuecKky0 BETWYMHY C JPYTMMU BEJIUYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIUYNH;

XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHUS M MPOLECCHI,
UCIIONIBb3YSl TIPaBUJIa CIOXEHHUs CUJl (BAOJb OJHOM MpsiMoil), 3aKkoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBeCHUsl pbluara (0J0Ka),
«30JI0TO€ TPaBWJIO» MEXAHMKH, 3aKOH COXPAHEHUS MEXAHMYECKOU



SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3alMChIBaTh €r0 MATEMATUYECKOE BBIPAXKEHUE;

OOBSICHATh (U3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTYyallMd MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTh 0ObsiICHEeHUE u3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peliatb pacu€THble 3a7adyd B |—2 J€WCTBUS, HCHONB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (U3NUYECKUE BEIUYUMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlaud 3aMHUCHhIBATh KPATKOE YCIOBUE, MOACTABIATh (HU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIIEHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKON BEITMUYHNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPhIE MOXHO PEHIUTh MPU TTOMOIIH
(bU3UYECKUX METOJIOB, B OMMCAHUHU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
peAnoiokKeHue (TUIOTEe3y), pa3IndyaTh U MHTEPIPETUPOBATH MOJTYICHHBIN
pe3yabTaT, HaXOAUTh OIIMOKHA B XOJI€ OIbITAa, JeiaTh BBIBOILI IO €T0
pe3yabpTaTam;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0 (QU3UYECKUX SBICHUN  WIH
(bu3HUECKUX CBOMCTB Tell: GOPMYITUPOBATH MPOBEPSEMbIE IPEANONI0KEHNUS,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO 000pyAOBaHUs, 3alIUCHIBATh X011
oTbITa U GOPMYITHUPOBATH BHIBOBL;

BBINIOJIHATh MpPSMbIE HM3MEPEHHS] PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHIBI M TEMIIepaTypbl C UCIHOJIB30BAHMEM aHAJIOTOBBIX U
u(pOBBIX TPUOOPOB, 3aIlUCHIBATH ITOKAa3aHUs TPUOOPOB ¢ YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
IpPYrol C UCIOJIb30BaHUEM IMPSAMBIX H3MEPEHUN (3aBUCHUMOCTU IYyTHU
PaBHOMEPHO JABMKYLIETOCS T€Ia OT BPEMEHHU JBUKEHUSI TEJIA, CUJIbI TPEHUS
CKOJILKEHHsI OT Beca Teja, KauyecTBa OOpaOOTKM TMOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CWJIBbI TPEHHS OT IUIOIIAANA COIPUKOCHOBEHUS TEJl, CUJIBI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CUIIBI OT 00BEMA
NOTPYKEHHOM YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), Y4aCTBOBAThH B
IUTAHUPOBAHWM  Y4eOHOTO HWCCIIEIOBaHUSA, COOUpaTh YCTAaHOBKY U
BBINIOJIHSITh M3MEPEHUS, CleAysd MNPEeIOKEHHOMY IUJIaHy, (PUKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIE H3MEpPEHUS (U3UYECKUX BEIUYUH (IUIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHUE
BO37lyXa, BBHITAIKUBAIONIAs CHJIA, JICHCTBYIOIIAs Ha IMOTPYy)XEHHOE B
KUAKOCTh  TeMo, KOA(D(UIIMEHT IONE3HOTO  JNEUCTBHSI  MPOCTHIX
MEXaHH3MOB), CIEAys TMPEIIOKECHHOW HWHCTPYKIMHM: TPH BHITOJHEHUN
U3MEpEeHUl CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCIATH
3HAYCHHE NCKOMOU BEITMYHHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHUYCCKHX YCTPOMHCTB:
BECBHI, TEPMOMETp, AMHAMOMETP, COOOIIAIOIINECS COCYHAbI, OapoMeTp,
phIyar, MOJABMYKHBIM U HETTOABUKHBIN OJIOK, HAKJIOHHAS IIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, MOPIITHEBOW HACOC, apeOMETP), UCIIOIb3Ys 3HAHUS
0 CBOMCTBaxX (YM3MUECKUX SIBJICHUN U HEOOXOAMMbIE GU3HIECKUE 3aKOHBI 1
3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (M3MUYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM JJ1s1 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH ¢ TIPUOOpaMu U
TEXHUICCKUMU YCTPONCTBAMH, COXPAHECHHUS 3JI0POBBS M COOIIOCHISI HOPM
9KOJIOTUIECKOTO IMOBEACHHS B OKPY KaIOIIeH cpejie;

OCYILIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTEpHETE B
COOTBETCTBHH C 33/IaHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMECIOIIIUXCS
3HAHUM W TyTéM CPAaBHEHUSA PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy GU3HUECKOro COACPIKAHUS, CIIPABOYHBIE MAaTePHUAIIBI, PECYPCHI
cetn VHTepHeT, BiameTh mpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOOPMAINY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOpMAIK (HU3UIECKOTO COACPKAHUSA, B TOM
quclie MyOJUYHO IeTIaTh KPaTKHUE COOOIIECHUS O PE3yJIbTaTax MPOSKTOB HIIN
y4eOHBIX UCCIIEIOBAHUN, TIPU ATOM TPAMOTHO HCIIOH30BATh M3YYCHHBIN



MOHSATUWHBIA anmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHUE
MpE3CHTALUEN;

MIPU BBHITIOJIHEHUU YYEOHBIX MPOEKTOB M HUCCIEJOBAHUN paclpenensiTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBHHU C IOCTABICHHBIMHM 3ajadyaMu,
CICIUTh 3a BBIIOJHECHUEM IUIaHA JCWCTBUM, AaJEKBATHO OLEHUBATH
COOCTBEHHBIM  BKJaJA B  JACSATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YYUTHIBASI MHEHUE OKPYKAIOIIHX.

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

UCIIOJIH30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBIKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAINIMUECKUE U
aMmopdHble TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI OJHEpPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsi/l, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSTHHBIN YJIEKTPUUECKUN TOK, MAarHUTHOE TIOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KAMWJUISIPHbBIC SBIICHHS, HCTIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaUTM3alus (OTBEpACBaHUE), KHUIICHHE,
TeIJIonepeaayda (TeTI0NpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3AIUs T, B3aUMOJICHCTBUE 3apsANIOB, AEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOICTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KaNWUIApHBIE SBJICHUA B MPHUPOJE,
KpucTajuibl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
SABJIICHUS B atMoc(epe, dIEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3emMitH, pei( MoI0COB, POIIb MATHUTHOTO TTOJIS /IJIs1 KU3HH Ha 3emiie,
NOJISIPHOE CHUSHHE, TMPU HTOM TMEPEBOJUTh MPAKTHUECKYIO 3a7adyy B
yueOHYI0, BBIICNATH CYIIECTBEHHBIC CBOWMCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUIM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIUYECTBO
TEIJIOThI, yJEeJdbHAsg TEIJIOEMKOCTh BEIECTBAa, yHAelbHAas TeIuloTa
IJIABJICHUS, YJeJIbHAsl TeIUIoTa MapooOpa3oBaHusl, yHeJbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(QPUUUEHT TMOJE3HOro JEHUCTBUS TEIJIOBOM



MAaIlTUHBI, OTHOCUTEIIbHAS BIIAYKHOCTH BO3/IyXa, DJIEKTPUUCCKUAM 3apsi, Crjia
TOKa, OJEKTPUYECKOEC HAIMpPSOHKEHUE, CONPOTUBIICHHE IPOBOJTHUKA,
yJIeIbHOE COMTPOTUBIICHHUE BEUIECTBA, Pa00Ta U MOIITHOCTH YJIEKTPHUECKOTO
TOKa), TPU ONHCAHWHM TPABUIBLHO TPAKTOBATh (PU3UYECKUA CMBICIT
UCIIOJIb3YEeMBIX BEJTUYMH, 0003HAYEHUS M €TUHUIIBI (PU3UYCCKUX BEITUYHH,
HAXOAUTh (OPMYJIBI, CBS3bIBAIONINE JAAaHHYI (U3MYECKYIO0 BEIMYHHY C
JIPYTHMH BEIIMYMHAMHU, CTPOUTH TpadUKH H3YyYEHHBIX 3aBHCHUMOCTEH
(bU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYCCKUEC SBJICHHUS W TIPOIECCHI,
UCIIOJIb3YsS] OCHOBHBIC ITOJIOKCHUS MOJICKYISIPHO-KHHETHYCCKON TECOPHUH
CTPOEHUS BEIECTBA, MPUHIUIT CYNEPIIO3UIIUN ToJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUS 3apsiia, 3akoH OMa /sl y9acTKa IeTH, 3aKOH
Jlxoyns—JIeHIa, 3aKoH COXpaHEHUs SHEPTUH, TIPU ITOM JIaBaTh CIIOBECHYIO
(GOpMYITHPOBKY 3aKOHA ¥ 3aITUCHIBATH €T'0 MATEMAaTHYCCKOE BBIPAKCHUE;
OOBSCHATh (PU3HUYECKHE TPOIECChl M CBOMCTBA T, B TOM 4YHCIC U B
KOHTCKCTE CUTYyaIlMil MPaKTHKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NIPUYNHHOCIICICTBCHHBIC CBS3U, CTPOUTh O0BSICHEHUE U3 1—2 JTOTHYECKUX
IIaroB ¢ Omopod Ha 1—2 W3YyYCHHBIX CBOMCTBA (PU3NUYCCKHUX SIBJICHHA,
(GU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemate pacu€THBIE 3amadydl B 2—3 JCHCTBHS, WCIONB3YsS 3aKOHBI H
GopMymbl, CBS3bIBaIONINEe (U3MUECKHME BEIWYMHBI: Ha OCHOBE aHaH3a
YCIIOBHSI 3a/laydl 3alHChIBaTh KPATKOE YCIOBHE, BBIABISATH HEIOCTATOK
JaHHBIX JUISI pelIeHWs] 3aJadd, BBIOMPATh 3aKOHBI H  (OPMYIIHI,
HEOOXOAMMBIE JJIsi € pelIeHHs, NPOBOJUTH pacyéThl W CpPaBHUBATH
NIOJTy4YeHHOE 3HAaYCHHE (PH3NIEeCKON BEIMUMNHBI C U3BECTHBIMH JAHHBIMU;
pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pEIINTh MPH TOMOIIH
(U3NIECKUX METOJIOB, HCIIOJIb3Ysl OIHMCAHWE WCCIICIOBAHMS, BBIICISATH
poBEpsieMOE  TPEIONIOKEHNE, OIEHWBATh MPAaBUIBHOCTH TOPSAKA
IIPOBEICHUS UCCIICAOBAHMS, I€TIATh BBIBOIBI;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WU
dbu3nUecKnX CBOMCTB Tel (KamUUSIPHBIE SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bhEMa, TeMIepaTyphl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHWs TPU M3IYyYEHUH OT I[BETa M3Iydaromed (MOTIIOMIArOIICH )
MIOBEPXHOCTH, CKOPOCTh HCTAPEHUS BOJBI OT TEMIEPATYPHI KUIKOCTH U
wiomaan e TOBEPXHOCTH, DOJEKTPU3AIMS TEeI H B3aWUMOJCHCTBUE
ANEKTPUYECKUX 3aps/iOB, B3aUMOJICWCTBHE TIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alllsi MAarHUTHBIX TIOJEH TIOCTOSHHBIX MAarHWTOB, JEWCTBHS
MarHuTHOTO TOJIS HAa TPOBOJHUK C TOKOM, CBOMCTBA JJICKTPOMATHHTA,
CBOMCTBA DJEKTPOJBHUTATENs IOCTOSHHOTO TOKa): (OpMyIHpOBATH



MpoOBepsieMbIE MPEATON0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONMUCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBITNIOJHATH MPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTENIBHON BIAKHOCTHU
BO31yXa, CUJIbl TOKA, HANpSIKEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX
npuOOpoOB M JAaTYUKOB (PU3MYECKUX BEIUYMH, CPABHUBATH PE3YNbTATh
U3MEPEHUH ¢ yuéTOM 3aJaHHON a0COIIOTHOM MOTPENTHOCTH;

IPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMUMHBI OT
Ipyrol ¢ HCHOJB30BAHMEM  MpPSIMBIX  HM3MEpPEHUH  (3aBUCHUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYEHMSI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHMUKA, CUJIbI TOKA,
UAYUIEro 4epe3 IMPOBOJHUK, OT HANpPSIKEHUS Ha  MPOBOJHUKE,
UCCJIeIOBaHUE TMOCIEAOBATEIbHOIO M  MapaJyIebHOIO  COEIMHEHUN
IPOBOJAHUKOB): IUIAHUPOBATh HCCJIEAOBAHUE, COOMpPAaTh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIenys MpeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTATHI OTYYEHHON 3aBUCUMOCTH B BHJI€ TA0JIUIl U TpadUKOB, J1eTaTh
BBIBO/JIbI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

NPOBOAUTh KOCBEHHBbIE H3MepeHus: (U3MYECKUX BeNIMYUH (ylenabHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE TMPOBOJIHHMKA, pabora W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHWPOBATH HM3MEPEHHs, COOMpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEIysl NPEAJIOKEHHON MHCTPYKLUHH, U
BBIYHCIISIT 3HAUEHUE BEJTNYUHBI;

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

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

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIIbHBIE
prOOPHI IO CXeMaM M CXeMAaTUYHBIM PUCYHKaM (KUAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, HABUTaTellb BHYTPEHHErO CropaHus,
ANEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbl JJIEKTPUYECKUX LENend ¢
MOCJIEIOBATENILHBIM U MapaJIJIEIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3invasi
YCIIOBHBIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

NPUBOAUTHL  NpUMEPbl  (HAXOAUTh HHPOPMAIMIO O  MpPUMEpPAX)
MIPAKTUYECKOTO HCIIONb30BaHUA (PU3NYECKUX 3HAHUU B IOBCEIHEBHOM



AKU3HU 7151 oOecrieyeHus: 0€30MacHOCTH MpH O0OpallleHuH ¢ nMpudopaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 310POBbs U COOJIIOIEHUSI HOPM
JKOJIOTMYECKOTO IOBEAEHHS B OKPYIKAIOLLEHN Cpene;

OCYLIECTBJISITh NOUCK HH(POpManuu (U3HYECKOTO COJEpKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUs
JOTIOTHUTENIbHBIX HCTOYHUKOB BBIIEISATh HH(OPMAIUIO, KOTOpas ABIsETCS
IPOTUBOPEUHUBON MU MOKET OBITh HEJJOCTOBEPHOIA;

UCIIOJIb30BaTh MPH BBINOJHEHUN YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
AUTEpaTypy GU3HUECKOro COAepkKaHUs, CIPABOYHbIE MaTepUabl, PECYPChI
ceru HrepHer, Biaxers IpuéMaMM KOHCIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
co37aBaTh COOCTBEHHbIE MHUCbMEHHBbIE U KpaTKUE YCTHBIE COOOIIEHUS,
0000mass wHpOpMAIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
coJiep KaHusl, B TOM YHCJIE yOJIMYHO MPEICTABIATH PE3yIbTaThl IPOSKTHON
WJIY UCCIIEI0BATENBCKOU IESITEIBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIB30BAaTh
U3YUYCHHBIH TOHATHMHBIA ammapar Kypca (U3uMKH, CONPOBOXKIATH
BBICTYILJICHUE ITPE3CHTAllUEN;

OpU BBIMOJTHEHUH YUYEOHBIX MPOEKTOB W HCCICAOBAHMM (U3MUECKHUX
IPOILIECCOB PACIpENEsATh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 3aJja4aMU, CICAUTh 3a BBIIIOJHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
NEATEIIBHOCTD IPYIIIBI, BBICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOIEUCTBUE,
HPOSIBJISIS TOTOBHOCTH pa3periaTtbh KOH(QIUKTHI.

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

UCIIONIb30BaTh TOHATHS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHHMYECKOTO NBIKEHUS, Hedopmarius
(ympyrasi, TIacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCOIIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJeOaHus M
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, JICKTPOMArHUTHBIC BOJIHBI, IITKaJa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJbHO30PKOCTb,
CIEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMma-u3IydcHus,
U30TOIBI, sIACpPHAs YHEPTETHUKA;

paznuyath sBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEUHOE
JBUKEHUE, DPABHOYCKOPEHHOE TMPSMOJIWHEHHOE ABWKECHHE, CBOOOITHOE
najJieHrue TeJl, PABHOMEPHOE JIBHXKEHUE MO OKPYKHOCTH, B3aUMOJEHCTBUE
T€J, PEaKTUBHOE JIBIXKEHHUE, KoyieOaTellbHOE IBUKEHHE (3aTyxarollue u
BBIHY)KJICHHBIE KOJ€0aHUs), PE30HAHC, BOJIHOBOE JBUKEHUE, OTpPaKCHUE



3ByKa, MPSIMOJIMHEWHOE pacIpOCTpaHEHUE, OTPAKECHHUE W MPEIIOMIICHHEC
CBETa, MOJIHOE BHYTPEHHEE OTPaKCHHE CBETA, Pa3jioKeHHEe OeIoro cCBeTa B
CHEKTp H CJIOXEHWE CHEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsI PAaJIMOAKTHBHOCTh, BOSHUKHOBEHHE JMHEHYATOTO CIIEKTpa
U3JTyYCHUS) 110 OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHWE W3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpyXaromeM Mupe (B TOM dYucie (PU3NYCCKUE SBIICHUS B TIPUPOJC:
NIPWINBBI U OTJIUBBI, ABWKCHUE T1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JBUKECHUE IKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BETa Tell,
ONTHYECKHE SBJICHUS B TMPHUPOJC, OMOJIOTHYECKOE JEHCTBHE BHJIMMOTO,
yIbTPaUOICTOBOIO W PEHTICHOBCKOTO M3JIyYeHUH, €CTCCTBCHHBIN
PaIMOAaKTHBHBIA (OH, KOCMHYECKHE JIYYd, DPaJUOAKTHBHOE H3IIYUYCHHE
NPHUPOJHBIX MHHEpAJIOB, JCHCTBUE pAJUOAKTUBHBIX W3JIYYCHHH Ha
OpraHu3M 4eJIOBEKa), NPH ATOM IEPEBOJMTHh MPAKTUYCCKYIO 3a7ady B
y4eOHYyI0, BBIICIATH CYIICCTBEHHBIC CBOWCTBa (MPU3HAKW) (HU3UUICCKUX
SIBJICHU;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONb3YS
¢usznueckre BEeTUYUHBI (CpeHSiE W MTHOBEHHash CKOpPOCTh Teja MpHU
HEPAaBHOMEPHOM [IBI)KEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CHUJla YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMaJeHusi, BEC Tejla, HUMIYJIbC TeNa, WMITYJIbC CHJIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TMMOBEPXHOCTHIO 3€MJIM, MOTECHIIMAbHAS YHEPIHsl CHKATOU
PYXUHBI, KHHETUYECKasl SHEPTHsl, OJTHAS MEXaHUUeCKasi YHEPTHs, IEPUO/]T
U 4YacToTa KoJIeOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IOKa3aTeldb NPEIOMJICHUS Cpelbl), TpPU ONMUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W CAWHHIBI (U3UYECKUX BEITUYHH, HAXOAWUTH (DOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMU BEIMYHMHAMU,
CTpOUTH TpaWKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;
XapaKTepru30BaTh CBOWCTBAa Tei, (U3MUECKUE SBICHHUS W TIPOIECCHI,
UCTIONIb3YS 3aKOH COXPAaHECHHS DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWS,
NPUHIAIT  CYNEPHO3UIIUNA CHJI, TPHHIMI OTHOCUTENbHOCTH [ ammies,
3akoHBl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI OTPKCHUS U
NIPEIOMJICHHSI CBETa, 3aKOHBI COXPAaHEHHUS 3apsJOBOTO W MAacCOBOTO YHCEI
MpHU SIICPHBIX PEAKIUAX, TMPU ATOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA W 3aITUCHIBATh €T0 MATEMATHYECKOE BHIPAKCHICE;



OOBSCHATh (PU3NYECKUE MPOIECCHl U CBOWMCTBAa TEl, B TOM YHCIE U B
KOHTEKCTE CHUTYyaIlii MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHUE U3 2—3 TOTUYECKUX
1aroB ¢ Omnopod Ha 2—-3 U3Yy4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHUM,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3a/1auu (OMUPAIOIIHUECS HA CUCTEMY U3 2—3 ypaBHEHH ),
UCTIOJB3YsI 3aKOHBI U (POPMYIIBI, CBA3BIBAIONINE (PU3MUECKUE BETUYUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3a7[a4 3alHUChIBaTh KPATKOE yCIOBHE, BBISBISATH
HEIOCTAIOIINE WIH W30BITOYHBIE JTaHHBIC, BRIOUPATH 3aKOHBI U (DOPMYIIHI,
HEOOXOAMMBIE JUIsI PEIICHUs, MPOBOAWTH pacdy€Thl U  OIEHUBATH
PEATMCTUYHOCTH MOYYCHHOTO 3HAaUCHHS (PH3NUECKON BEIIMUUHBL
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEUIUTh MPU TTOMOIIH
(U3NIECKUX METOJIOB, HCIIONIb3Ysl OMHMCAHHWE WCCICIOBAHMS, BBLICISATH
NpOBEPSIEMOE  TPEATOIOKEHHE, OICHWBATh TPABUIBHOCTh TOPSAKA
NPOBEACHUS  WCCICAOBaHUsS, JelaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOICHUI U OTIBITOB;

NPOBOJIUTH OMNBITHl 10 HAONIOJACHUIO (DHU3MYECKUX SIBICHUNA WIIH
(GU3NIECKUX CBOMCTB TeN (M3y4eHHE BTOPOro 3akoHa HproTOHa, 3akoHa
COXpaHEHHUsl HHEPrHM, 3aBHUCUMOCTh IMEpHoAa KojeOaHUM NpPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U >KECTKOCTH NMPYKUHBl U HE3aBUCHUMOCTH OT
aMIUIATY]Ibl MaJIbIX KOJIeOaHUH, MPSIMOJIIMHENHOE paclpOCTPaHEHUE CBETA,
paszioxeHue Oelloro cBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHMs NpeaMeTa B coOuparomiei
JUH3€, HaAOJIOJEHHE CIUIOIIHBIX W JUHEMYaThIX CHEKTPOB H3JIy4EHUs):
CaMOCTOSITEJILHO  cOOMpaTh yCTAaHOBKY U3 HW30BITOYHOro Habopa
000py10BaHUs, OMUCHIBATH X0/ OIbITA U €r0 Pe3yNbTaThl, POPMYIHPOBATH
BBIBOJIbL;

HOPOBOJIUTH NMPU HEOOXOJUMOCTHU CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAa4YeHHE H3MepseMoil BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp cHOcO0a HW3MEPEHHUS
(M3MEPHUTENBHOTO TTPUOOpPa);

OPOBOJIUTh HCCIIEOBAaHUE 3aBUCUMOCTEM (U3NYECKUX BEJIHYUH C
UCTOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITYTH OT BpEMEHH MPU
PaBHOYCKOPEHHOM JIBJKEHUH ©O€3 HadaJbHOW CKOPOCTH, Iepuoja
KoJIeOaHMI MaTeMaTHYeCKOTO MasTHUKA OT JJIMHBI HWUTH, 3aBUCUMOCTHU
yIiia OTpa)K€HHUsI CBETa OT yIJia MaJeHUs U yrjia MpeJoMIICHUs OT yria
NajieHus1): IJIaHUPOBATh HCCIEIOBAaHHME, CAMOCTOATEIBHO COOHMpaTh
YCTaHOBKY, (DUKCHpOBaTh pe3yabTaThl MOJYYEHHOH 3aBUCUMOCTHU



bu3MYecKUX BEIWYUH B BUAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3yNIbTaTaM MCCIICIOBAHUS;

MPOBOJIUThL KOCBEHHBIE W3MEPCHHUS (U3HUECKUX BEIUYUH (CpemHss
CKOPOCTb U YCKOpPEHHE TeJia TIPU PAaBHOYCKOPEHHOM JIBI)KCHHUH, YCKOPCHUE
CBOOOJTHOTO TAaJCHHS, >KECTKOCTh TPYXHUHBI, KOAIDPUIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHW4YecKas padoTa M MOITHOCTh, YacTOTa W IEPUOJ
KoJIeOaHWA MAaTeMaTHYeCKOTO0 W TPYKHHHOTO MAasTHHUKOB, ONTHYECKas
cuia coOuparomied JUH3bI, PaJAUOAKTUBHBIA (OH): IJIAHHUPOBATH
U3MEpPEHUs, COOMpPATh SKCICPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH
U3MEpPEHUs, CIeAys NPEIJI0KESHHON WHCTPYKIIMH, BBIYUCISITH 3HAUCHUC
BEJIMYHMHBI U aHAJTU3UPOBATH MOJIYICHHBIC PE3yIbTaThl C YIETOM 3aJaHHOU
MIOTPEITHOCTH U3MEPEHUI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHass TOYKa, a0COJIFOTHO TBEPAOE TEJIO, TOYCUHBIM HCTOUYHHK
CBeTa, JIy4, TOHKAas JINH3a, TUIaHeTapHast MOJIC]Ib aTOMa, HYKJIOHHAst MOJICITb
aATOMHOTO sJIpa;

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

UCIIOJIb30BaTh CXEMbI U CXEMAaTHYHbIE PUCYHKH M3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTETBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
pemieHny  y4eOHO-TIPAKTUYECKUX  3a7a4, ONTHYECKHE CXEMBbI IS
MOCTPOCHHS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArONIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHUK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH O0pallleHnu ¢ MpuOopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs I COOJIIOICHUSI HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpee;

OCYIICCTBIISITh TOWCK uHpOpManuu (PU3NYECKOTO CONEpKAHHS B
WNuTepnHere, caMOCTOSITENBHO (OPMYTUPYS MMOUCKOBBIN 3aMpoC, HaXOIUTh
MyTH OMpPENeNICHUsI TOCTOBEPHOCTH MOJIYyUYCHHON WH(OpPMAIMN Ha OCHOBE
UMEIOIINXCS 3HAHUHA U JTOTIOTHUTEIHHBIX UCTOYHUKOB;



MCII0JIB30BaTh MPHU BHINIOJIHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
JAUTEPaTypy PU3HUECKOrO COACPHKAHUs, CIPABOYHBIE MATEpUAIIbl, PECYPCHI
cetu VHTepHer, BiaAeTb MNpUEMAMU KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
UHGOPMAIIMK U3 HECKOJIBKUX HCTOYHHMKOB (PU3MYECKOTO COAEpKaHUs,
nyOJIMYHO MPEACTABIATh PE3YIbTaThl MPOSKTHON MIIM UCCIIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCHOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemMoro paszzena (U3MKd U CONPOBOXKIATH
BBICTYIIJIEHUE TMpEe3eHTaluel ¢ y4éTOM OCOOEHHOCTEW ayauTOopuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoJsnyecTBo 4yacoB
Ne HaunmeHoBaHMe pa3jeioB DJIeKTpOHHbIe (L1 (POBbIE)
KoHTpoJbHbIE IIpakTH4eckue
/| ¥ TeM NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paszpnen 1. @usuka u e€ poJib B IO3HAHMH OKPY/KAIOLIEr0 MUpa
bu6moteka [IOK
11 o - 2
M3MKa - fayka o npuapose https://m.edsoo0.ru/7f416194
1.2 du3nyecKne BeITNIYNHBI 2 1 bubmorera [JOK
https://m.edsoo0.ru/7f416194
13 EcrecTBeHHOHAayUHBIN 5 1 bubnuoreka [JOK
' METO/I TIO3HAHMSI https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
bu6moreka [IOK
2.1 C 1
TPOCHHE BEeCTRa https://m.edsoo.ru/7f416194
JBmkenue u
2.2 B3aUMOJICHCTBHEC YaCTH 2 1 bubmorexa [TOK
' A B https://m.eds00.ru/7f416194
BeIlleCTBA
ArperaTHble COCTOSIHHS bubnuoreka [JOK
2.3 2
BEIllECTBA https://m.edsoo0.ru/7f416194
Uroro no pazgeny 5

Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl



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 [IOK

3.1 M 3
CXAHITICCROC ABIDKCRHC https://m.edsoo.ru/7f416194
3.9 Wnepuus, macca, 4 bubnuorexa [JOK
' [JIOTHOCTh https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. B 14
. BHIRT it https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB

Hasnenue. [lepenaua

41 JTABJICHUST TBEPABIMU 3 bu6moreka [IOK
' TeIaMH, JKUJIKOCTSIMH U https://m.edsoo.ru/7f416194
rasamu
bu6mmoreka [IOK
4.2 S)
JlaBIICHHE HKHIKOCTH https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 A 6
TMOChEpHOE NaBICHME https://m.edso0.ru/7f416194
JleiicTBUE JKUAKOCTH U T'asa
4.4 Ha 0T 6HHOE B HUX 7 bubmmorexa IOK
' Py https://m.edso0.ru/7f416194
TEN0
Utoro no pazneny 21

Pazgea S. Pabora m MOIIHOCTB. JHeprus

bubmuoreka [JOK
5.1 Pab 3
aboTa 1 MOTHOCTD https://m.edso0.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5
POCTHIC MEXATHIMEL https://m.edso0.ru/7f416194
5.3 MexaHnueckasi JHEpIrust 4 Bubmmorexa LIOK

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

Hroro no pazneny

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

12




8 KUIIACC

HaumeHnoBanue Kosau4yecTBo 4acoB
Ne DJIeKTpOHHbIe (L1 (POBbIE)
pa3iesioB U TeEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE Pecypchl
NnporpamMmbl padoThI padoTsI
Paszgea 1. TensioBble siBjIeHUst
11 CtpoeHnue u CBOICTBa 7 bubnuotexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
SILTOBHE HpOLeceht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DiekTpuvyecKkue ¥ MATHUTHBIE SIBJICHUSA
DIIEKTPUYECKHE 3aAPSAJIbI.
2.1 3apsiKeHHbIE Tella U UX 7 1 bubmorexa OK
' P . https://m.edsoo.ru/7f4181ce
B3anMO/IEIICTBUE
59 IlocTosHHBIH 20 1 7 bubnuorexa [JOK
' AJIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITHBIC ABICHIA https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnuoreka [JOK
' UHIYKIUS https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 3
BIIEE KOJIMYECTB
OBII © CTBO 68 3 145

YACOB I10 ITPOTPAMME



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

9 KUIIACC

HaumeHoBaHue Kosau4vecTBO 4acoB
Ne DJIeKTpOHHbIe (L1 (POBbIE)
Pa3iejioB U TEM KoHTpoJbHbIE IIpakTHYyeckue
n/n Bceero o0pa3oBaTe/ibHbIE Pecypchl
NnporpamMmbl padoThI padoTsI
Paznen 1. Mexanuveckue siBJJeHUs
MexaHu4deckoe
11 BH)KEHHUE U CTIOCOOBI 10 1 brbmorexa [IOK
' g https://m.edsoo.ru/7f41a4a6
€ro OIMMCaHUs
bu6moreka [IOK
1.2 B i 20 1 3
SAMMOJICHCTBHE TE https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXpATEHITA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckne Kojae0aHusl U BOJTHbBI
MexaHnnueckue bubnuorexa [JOK
2.1 7 3
KoJieOaHus https://m.edsoo.ru/7f41a4a6
MexaHU4eCKHE BOJIHBI. bubnuorexa [JOK
2.2 8 1 3
3BYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3znea 3. Dy1eKTpOMarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
DJIEKTPOMarHuTHOE
31 oJie ¥ 6 5 bu6mmoreka [JOK
' 3JIEKTPOMAarHUTHbIE https://m.edsoo.ru/7f41a4a6

BOJIHBI



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

Hroro no pazneny

Pa3nen 4. CBeToBbIe IBJEHUA

41 3aKoHBI 6 bubnuorexa [JOK
' PacIpoCTpaHEHUs CBETA https://m.edsoo.ru/7f41a4a6
42 JInH3BI M ONITHYECKUE 6 bubnuoreka [IOK
' prubOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6emoro 3 bu6mmoreka [IOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
Ucnyckanue u
5.1 TIOTJIOIIIEHUE CBETA 4 bubmorexa [OK
' o https://m.edsoo.ru/7f41a4a6
aTOMOM
5.9 CtpoeHue aToMHOTO 6 bubnuoreka [JOK
' anpa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 A 7
FICPHBIC peaKInH https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17

Paznea 6. [loBTOpuTEILHO-0000 A0 M MO

AYJIb

6.1

IToBTOpEHME 1
00o01eHune
CoJIepXaHus Kypca
¢u3uku 3a 7-9 knacc

bu6mmoreka [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
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC

Ne
n

/

I

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®du3uKa — HayKa o
npupoje. SBieHus
pupopl. Pusndeckue
SIBJICHUS

MexaHndeckue, TCILUIOBEIE,
AIIEKTPUYECKUE,
MarHUTHBIE, CBETOBEIC,
3BYKOBBIE SIBJICHUS

dusnyeckue BEIMYNHEI 1
HUX U3MEPECHUEC

Ypok-uccienoBanue
"U3mepeHue TemmnepaTypbl
MIPH MIOMOIIHU KHUJIKOCTHOTO
TepMOMETpa U JaTyuKa
Temneparypsl"”




Kak ¢usuka u gpyrue
€CTECTBEHHBIE HAYKU
U3Y4aoT IPUPOLY.
EcrecTBeHHOHAaY4HBIN
METO/1 IO3HAHUSI.
Onwucanue GU3NIECKUX
SIBJIEHUH C IIOMOIIIBIO
Mozenen

bubmmoreka [{OK
https://m.edsoo.ru/ff09f72a

Ypok-uccienoBaHue
"[IpoBepka runoTesbl:
JAIBHOCTH I10JIETA [IapHUKa,
MYIEHHOTO
TOPU30HTAIIBHO, TEM
OoupllIe, UeM OOJIbIIIE
BBICOTA IMycKa"

CrpoeHue BelecTna.
OnbITEI, JOKa3LIBAIOIITE
JUCKPETHOE CTPOCHUE
BellleCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

JBrrkeHue 4yacTuil
BeIlleCTBa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013e

ypOK-I/ICCJ'IeI[OBaHI/Ie
«OnBITH IO H8.6J'IIOI[€HI/IIO
TCIIOBOT'O paCHIMPCHUSA
ra3oB»

10

ArperaTHHe COCTOSHHA
BCIICCTBA



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

B3anmocBs3p Mexay
CBOICTBaAMH BEIIECCTB B
Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX

bubmmoreka [{OK

11
ATOMHOMOJIEKYJISIPHBIM https://m.edsoo.ru/ff0a0378
ctpoenreM. OcOOEHHOCTH
arperaTHbIX COCTOSIHHUI
BO/IBI
MexaHnueckoe ABUKEHHUE.

12 PaBHOMEpHOE U bubmorexa [TOK

p https://m.edsoo.ru/ff0a05c6
HEPaBHOMEPHOE JIBIDKCHHE

13 Ckopocts. Eqununbt bubmuotexa [JOK
CKOpOCTH https://m.edsoo.ru/ff0a079c

14 Pacuer nmytu u BpeMeHun bubnuoreka [IOK
TIBIDKECHUSA https://m.edsoo.ru/ff0a0ae4
WNuepuusi. 3akoH UHEPITUU.

15 BzaumopeiicTBue Te Kak bubmuoreka [JOK
MpUYUHA U3MEHEHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTH JIBMOKEHUS Tl
[InoTHOCTH BemecTBa. Bu6 OK

16 Pacuer macchl u 00bemMa nommoteka I

TCJ1a 110 €ro MIOTHOCTHU

https://m.edsoo.ru/ff0a0fee



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

17

Jlaboparopnast pabota
«OrnpeneneHune mIOTHOCTU
TBEPZIOTO TEIIA»

18

Perenue 3a1ay mo teme
"TImoTHOCTH BemecTra"

bubmmoreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cuna xak xapakTepucTUKa
B3anMoieicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka

20

JlabopaTopHnast pabota
«M3yueHue 3aBUCUMOCTH
pacTshxeHus (nedopMariim)
MPYKUHBI OT MPHIIOKEHHOMN
CHJIBI»

21

SIBnenue taroredusa. Cuia
TSHKECTHU

22

CBsi3b MEXly CHIION
TSDKECTH U Maccol Tena.
Bec tena. Pemenue 3agau
o Teme "Cuna TsbrecTu"

bubmuoreka [JOK
https://m.edsoo.ru/ff0al778

23

Cuna TsKeCTH Ha APYrux
ma"erax. dusnueckue
XapaKTepUCTUKHU IIaHET

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a1502



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

N3mepenue cui.

bubmuoreka [JOK

24
Junamomerp https://m.edsoo.ru/ff0al8cc

bubmmoreka [{OK

25 | Bec tena. HeBecomocth

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX cuil,

26 HaIlpaBJICHHBIX 10 OJTHON bubnuorexa [JOK
MPSAMOI. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAS CHIT

27 Pemnrenue 3agad mo teMe
"PaBHOnelicTBYIOIIAsA Crt"

TpeHue CKONIbXKEHUS 1
28 | Tpenwue nokos. TpeHue B bubmorexa OK
P ] https://m.edsoo.ru/ff0alb9c
MIPUPOJIE U TEXHUKE
JlaGopaTopHas pabota
«3yuyeHue 3aBUCUMOCTH
CHJIBI TPEHUS CKOJIbKEHHS
29 OT CHUJIBI JaBJICHUS U Eubmorexa HOK
https://m.edsoo.ru/ff0alcc8
Xapakrepa
COTIPUKACAOIIUXCSA
MTOBEPXHOCTEN»
Pemenue 3agau Ha
30 | ompenenenue

PaBHOAEHCTBYIOIIEH CUJIIBI



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

31

Pemenue 3agau no remam:
«Bec tenay, «['padpuueckoe
M300paxKeHUE CHI,
«Cubly,
«PaBHOACUCTBYIOIIAS CHID»

bubmmoreka [{OK
https://m.edsoo.ru/ff0alde0

32

KonTpossHas padora no
TeMaM: «MexaHH4IecKoe
NIBIOKEHHEY, «Macca,
MIIOTHOCTBY, «Bec Temay,
«I'paduueckoe
M300paxKeHue CUi,
«Cubl»

33

JaBnerune. CiocoObl
YMCHBIIICHUS U
YBEJIMYCHUS JTaBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

JaBienwue rasa.
3aBUCHMOCTD JaBJICHUS
rasa ot oonéma,
TeMITepaTypbl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2376

35

[Tepenaua naBneHus
TBEPJILIMU TEJIAMH,
JKUIKOCTSIMM U Ta3aMH.
3axoH Ilackains

bubnuoreka [JOK
https://m.edsoo.ru/ff0a25b0

36

Z[aBJ'IeHI/IC B XXUJKOCTHU U
ra3c, BBI3BBAHHOC
JICICTBUEM CHIIBI TSHKECTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2718



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

Pemenue 3amay mo reme

bu6mmoreka [{OK

37
«Hlapuieiiite B XKHAKOCTH H https://m.edsoo.ru/ff0a2826
rase. 3akoH ITackams»
bubmmoreka [{OK
38 Coo0
OODIAIOIIHEC COCY bt https://m.edsoo.ru/ff0a2970
bubmmoreka [IOK
r .
39 FApABIIHCCKHH Tpece https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoi
JKHAKOCTHBIN HacOC
Atmocdepa 3emin.
[IpuymHBI cylecTBOBaHUS
BO3 HOM 000JI0YKH
41 3eMIJ[1}1’/Im3aBHCHMOCTL Bubmmorexa [JOK
. https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOTO TaBJICHUS
OT BBICOTHI HaJl YpPOBHEM
Mopst
42 Bec Bo3yxa. bubnuoreka [JOK
ATtMocdepHoe naBiacHUE https://m.edsoo.ru/ff0a2b5a
N3mepenue atmochepHOro
43 aByieHUs. OnbIT bubmorexa HOK
A ] https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCUMOCTD
44 aTMOC(EpHOTO JJaBJICHUS bubnuoreka [IOK

OT BBICOTHI HaJl YPOBHEM
MOps

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

bapomerp-anepoun.

bu6mmoreka [{OK
45 AtMocdepHOe naBiaeHuE Ha
pas Gep cora https://m.edsoo.ru/ff0a2fc4
JIMYHBIX BBICOTAX
46 Pemenue 3agau mo reme "
AtmocdepHoe naBneHue"
JlelicTBUE )KUJIKOCTH U Ta3a
bubnuoreka [JOK
47 | Ha MOTPYXEHHOE B HUX 1
e10. ApXHMET0BA CHITA https://m.edsoo.ru/ff0a3276
TeN0. ApXUMeI0Ba CHII
JlabopaTtopHnast pabota
«Omnpenenenue Bu6 1OK
. HOJIMOTEeKA
48 | BBITATKUBAOIICH CHIIBI,
elicTRYIOMEH Ha TEN0 https://m.edsoo.ru/ff0a33fc
JEHCTBYIOIIEH Ha TEIoO,
MOTPYKEHHOE B JKHJIKOCTbY
JlabopaTopHas paboTa 1mo
teme «MccnenoBanue
49 3aBHCHMOCTH Beca Teja B bubnuoreka [JOK
BOJIE OT 00BEMA https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B KUJIKOCTh
YacTH TeJa»
50 [InaBanue Ten bubmorexa HOK

https://m.edsoo.ru/ff0a3a96



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

51

Jlaboparopnast pabota
"KoHcTpyupoBanue
apeoMeTpa Win
KOHCTPYHUPOBAHHE JIOJKH U
OlpenesieHue e€
rpy30MoabEMHOCTH"

52

Pemenue 3agau no remam:
«IInaBanue cynos.
BosznyxomiaBanue»,
«/laBneHue TBEpABIX TEN,
YKUJIKOCTEN U Ta30B»

bu6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonTtponsHas padota no
TeMe «/laBieHue TBepAbIX
TeJ, JKUIKOCTEH U
razoB»/Bcepoccutickas
IpoBepoyHasi padoTa mpu
MIPOBEJICHUH C
HCII0JIb30BaHUEM
KOMIIbIOTEpa

54

Mexannyeckas paborta

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

MomnocTts. Eaunauiiel
MOIIIHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccnenoBaHue
"Pacuér MoOIIHOCTH,
pa3BUBAEMOM IIPU NOABEME
10 JiecTHHIIE"

57

[IpocTbie MEXaHU3MBI.
Poruar. PaBHoBecue cui Ha
ppryare

58

Pbruaru B TexHuKe, OBITY H
npupoe. JlaboparopHas
pabora «MccnenoBanue
YCIOBUM paBHOBECHS
peraara»

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0a478e

59

Pemrenue 3amay mo reme
«YCcloBUS paBHOBECHS
phIyara»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koaddumument nosesnoro
NeMCTBHS MeXaHU3Ma.
JlaGopaTtopHas pabota
«3mepenue KII/]
HAKJIOHHOM TUIOCKOCTH»

0.5

61

Pemrenue 3ama4 rmo teme
"Pabota, momHOCTB, KIT/T"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a4c48



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

62

Mexanudeckast SHEpTHUsl.
Kunernueckas n
IIOTEHIMAJIbHAS YHEPT U

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEeHUs
MEXaHU4ECKON IHEPTrUun

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

64

YPOK-3KCIIEPUMEHT 10
TeMe "DKCIepUMEHTAIBHOE
ompeieJICHuEe N3MECHEHUS
KHHETHYECKON 1
MOTEHIMAIBHON SHEPTUN
MPU CKaThIBAHUU TEJa O
HaAKJIOHHOM IIOCKOCTH"

65

KonTpossnas pabora no
teMe «PaboTa 1 MOIIIHOCTb.
OHeprus»/Bceepoccuiickas
MpoBepoYHasi padoTa mpu
MIPOBEJICHUU Ha OyMaKHOM
HOCHTEIe

66

PesepBHriit ypok. Pabora ¢
TEKCTaMHU I10 TEME
"MexaHn4yeckoe
nIBIOKeHHE"

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



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

PesepsHblit ypok. Pabota ¢
g7 | TeKoTamH Io Teme
"JlaBieHue TBEPABIX TEIl,

JKUOKOCTEN M ra3oB"

bu6mmoreka [{OK
https://m.edsoo.ru/ffO0a4ffe

PesepBHblit ypok. Pabora ¢

68 TexkcTaMmu 1o teMme "Pabdora.

MormHocTh. DHEeprus"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4ffe

8 KUIIACC

Ne KosmuecTBo yacos DJIEeKTPOHHbIE
1 Mara uudposbie
Tema ypoka KonTpoJbHbIe IIpakTH4eckue
/ Bceero U3y4YeHHust o0pa3oBaTe/ibHbIe
padoThI padoTsbI
n pecypcsl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO- 1 bubnuorexa [JOK
KMHETUYECKON TEOPUU U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIC TIOITBEPIKICHHS
9 Macca u pazmep aTOMOB H 1
MOJIEKYI
Monenu TBEPIOTO,
bu6mmoreka [IOK
3 YKHJIKOTO U Ta3000pa3HOTO 1
N https://m.edsoo.ru/ff0a540e
COCTOSIHUI1 BelllecTBa
OObscHeHnE CBOMCTB
TBEPAOTO, )KUAKOTO U
4 ra3o00pa3HOro COCTOSHUMN 1
BEI[ECTBA HA OCHOBE
MOJIOKEHUI MOJIEKYIISPHO-
KMHETUYECKOU Teopuu
5 Kpucrannuueckue u 1 bubnunoreka [JOK

amMopQHbIE Tena

https://m.edsoo.ru/ff0a5800



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800

CMmauyuBaHue u

6 KaIUJUISIPHOCTb. bubmuoreka [IOK
[ToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HaTsDKEHUE

7 TemoBoe pacimupenue u bubnuorexa [JOK
cKarue https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBs3b

3 TEeMIIEPaTypPhI CO
CKOPOCTBHIO TEIIIOBOTO
JBVDKCHUS YaCTHI]

BryTpennss sHeprus.
9 CHZ?:)6H I/ISMCHSHI/ISI bubmiorexa HOK
. https://m.edsoo.ru/ff0a5c60
BHYTPECHHEH YHEPruu
bu6mmoreka [IOK
10 Buasr Tenonepenaun
A pel https://m.edsoo.ru/ff0a6412
Ypok-koHbepeHIus
"[IpakTrueckoe

1 HCII0JIb30BaHUE TEILIOBBIX bubnuoreka [JOK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHasoB B IEISX
sHeprocoepekeHus"

12 KoanuecTBO TEMIOTHI. bu6mmoreka [JOK
Y aenpHas TeI0€MKOCTh https://m.edso0.ru/ff0a6976
VYpaBHEHUE TEMIOBOTO Bu6 OK

13 Oamanca. TermmooOMeH u nommotera 1

TCIIJIOBOC paBHOBECUC

https://m.edsoo.ru/ff0a7088



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088

14

Jlaboparopnast pabota
"UccnenoBanue siBICHUS
TEII000MEeHa Ipu
CMEIIMBAHUM XOJOIHON U
ropsiueit Bop1"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a6a98

15

Pacuer xommuecTBa
TEIUIOTHI, HEOOXOAUMOTO
JUTsI HAarpEeBaHUS TeJla U
BBIJISISIEMOTO UM TIPH
OXJIaXKICHUU

16

JlaGopaTtopHnast pabota
"OnpeneneHne yaeabHON
TEIIOEMKOCTH BelecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6bb0

17

DHeprus TOIINBA.
VenbHasg TEIUIOTa
CropaHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7b5a

18

IInaBnenue u
OTBEpJICBAHUE
KPUCTAJUIMYECKUX Te.
VY aenbHas TemiaoTa
MJIaBJICHUS

bubnuoreka [JOK
https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

19

Jlaboparopnast pabota
"Onpenenenue yaeiabHOMU
TEIUIOTHI IUIABJICHUS JIbaa"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenue

bubmmoreka [{OK
https://m.edsoo.ru/ff0a740c

21

Kunienue. Y nenbHas
TEIJI0Ta MapooOpa3oBaHUs
Y KOHJICHCAIINH.
3aBUCHMOCTb TEMIIEPATYpPHI
KHUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayxa.
JlaGopaTtopHnast pabota
"Onpenenenue
OTHOCHUTEIBLHON BIaKHOCTHU

BO3yXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemrenue 3agau Ha
oTpeieJICHUE BIAKHOCTH
BO3IyXa

24

[TpuHIHIBL pabOTEI
TEIUIOBBIX JIBUTATENEH.
[TapoBas TypOuHa.
JIBuratesib BHyTpEHHETO
CrOpaHus



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

25

KII/ TermoBoro
nsurareis. TenjoBbie
JBUTATEIH U 3aIIUTa
OKpYKarolEel cpeibl

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUsI U
IIpEeBpaIllCHUs DJHEPTUU B
TCIJIOBBIX IMpOoLHeccax

27

IToaroroBka k
KOHTpPOJIbHON padoTe 1o

TeMe "TeruioBbIe ABIECHUS.

W3meHeHne arperatHbIx
COCTOSIHMH BeriecTna"

bu6moreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponsHas padota no

TeMe "TemnoBbie IBICHUS.

N3MeHenue arperaTHbIX
COCTOSIHMHU BeriecTna"

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

29

DnekTpuzaius Tei. J[Ba
poaa IAEKTPUICCKUX
3apsIoB

30

Ypok-uccienoBanue
"DnexTpusanus Ten
MHIyKIUEH U Ipu
CONPUKOCHOBEHUU"

31

B3aumoneiicTBue
3apsKEHHBIX Tell. 3aKOH
Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4



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

DIEKTPUYECKOE TOJIE.

HanpsixkeHHocTh Bu6 OK
HOJIHMOTEKA
32 | DSIEKTPUYECKOTO TOJI. 1
Ip cynepios https://m.edsoo.ru/ff0a8a0a
WHITUTI CYNIEPIIO3HIIAN
BIEKTPUYECKUX MOJIEH
Hocurenn snexkrpuuecknx
33 | 3apamoB. DIeMEeHTapHBIN
3apsan. CtpoeHue atoma
[IpoBoHMKY 1
34 JUBJIEKTPUKU. 3aKOH bu6moreka [IOK
COXpaHEeHUs https://m.edsoo.ru/ff0a8ef6
ANEKTPUUECKOTO 3apsiaa
Pemrenue 3agau Ha Bu6 1OK
. HOIHOTEKA
35 | mpuMeHeHue CBOMCTB
https://m.edsoo.ru/ff0a90cc
ANEKTPUIECKUX 3aPSTI0B
DIJIEKTPUYECKUI TOK,
YCIJIOBHS €TI0 Eu6 1OK
HOIHOoTEKA
36 CYIIIECTBOBAHUSI.
i https://m.edsoo.ru/ff0a95a4
CTOYHHUKH
ANEKTPUYECKOTO TOKA
37 JleficTBUA 2JIEKTPUYECKOTO bu6mmoreka [JOK

TOKa

https://m.edsoo.ru/ff0a96b2



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccnenoBaHue
"JlelicTBUE
AJIEKTPUYECKOTO T0JISI Ha
MIPOBOJIHUKHU U
TUBIIEKTPUKH"

39

DNEeKTPUYECKUM TOK B
MeTaJuiaX, KUJIKOCTIX
razax

bubmmoreka [{OK
https://m.edsoo.ru/ff0a9838

40

DneKkTpuyecKas 1enb U e
COCTAaBHBIC HaCTHU

41

Cuna toka. JlaboparopHas
pabota "U3mepenue u
peryaupoBaHHE CHITBI
ToKa"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0a8bd6

42

DJIEKTPUYECKOE
HanpspbkeHue. Bonprmerp.
JlaGopaTtopHnast pabota
"U3mepenue u
peryinupoBaHue
HanpspKeHus"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9e14

43

ConpoTuBieHue
MIPOBOJIHUKA. Y I€TIbHOE
COMPOTHBIICHUE BEIIECTBA

bubnuoreka [JOK
https://m.edsoo.ru/ff0aa738



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

44

Jlaboparopnast pabota
"3aBUCUMOCTD
ANEKTPUUECKOTO
COIPOTHBJICHUS
[IPOBOJIHUKA OT €r0 JJTUHBI,
TUIOIIA/IU TTOTIEPEYHOTO
ceueHus u matepuaina"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0aa738

45

3aBHUCUMOCTE CUIIBI TOKA OT
HanpsbkeHus. 3akoH Oma
JUIS y4acTKa Lenu

bu6moreka [IOK
https://m.edsoo.ru/ff0aa44a

46

JlabopaTtopHnas pabota
"UccneqoBanue
3aBUCHUMOCTH CHJIBI TOKA,
UIYIIETO Yepe3 pe3ucTop,
OT COMPOTHUBJICHUS
pE3UCTOPAa U HATIPSKEHUS
Ha pesucrope"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

ITocnenoBaTensHOE U
mapajjicJibHOC COCAUHCHUS
IIPpOBOIHHUKOB



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

Jlaboparopnast pabota
"IIpoBepka npaBuia
CJIOKEHHUS HAPSDKEHUN

bubmmoreka [{OK

48
IIpYU NIOCJIEI0OBATEIBHOM https://m.edsoo.ru/ff0aaa58
COCIIMHEHUH JIBYX
pe3uctopos"
JlabopaTtopHnast pabota
"[IpoBepka npaBuiia Ass
49 CI/IJI;I)I T(?Ka I pI/I " bubmorexa HOK
p https://m.edsoo.ru/ff0aadle
napauieIbHOM
COEIMHEHUH PE3UCTOPOB"
Pemrenue 3agau Ha
50 npuMeHeHne 3akona Oma bubnuoreka [IOK
JUISL Pa3JINYHOTO https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS POBOIHHUKOB
Pa6ora u moutHOCTH
51 ANEKTPUIECKOTO TOKA bubmmorexa [IOK
P ) https://m.edsoo.ru/ff0ab124
3akoH Jlxoyna-Jlenma
JlaGopaTopHas pabota
59 "Onpenenenue paboThl U bubnunoreka [JOK

MOIITHOCTH 3JIEKTPHUYECKOTO
TOKA"

https://m.edsoo.ru/ff0ab3e0



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

53

DNEeKTPUYECKUE LIETIH U
noTpeduTenu
JNEKTPUYECKOMN SJHEPIUU B
obiTy. KopoTkoe
3aMbIKaHHE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ab660

54

[ToaroToBka k
KOHTpPOJIbHON padoTe 1o
TeMe "DIeKTpUUIECKUe
3apsbl. 3apsyKEHHbIE Tella
¥ UX B3aUMOJICHCTBHSI.
ITocTostHHBII
AIEKTPUYECKUN TOK"

bubmmoreka [IOK
https://m.edsoo.ru/ff0abd2c

55

KonTtponpHas padota no
Teme "DIEeKTPUIECKUe
3apsbl. 3apsyKCHHBIE Tena
U UX B3aUMOJICHCTBHUSI.
[ToctostHubII
AIEKTPUUECKUI
ToK"/Bcepoccuiickas
MpoBepoYHasi padoTa mpu
MIPOBEJICHUH C
HCI0JIb30BaHUEM
KOMIIbIOTEpa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abea8

56

IloctosiHHBIE MarHuThbl, UX
B3aHMOJICHCTBUE



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

Ypok-uccienoBaHue

bu6mmoreka [{OK
o7 "U3yuenue nomnei 1
. " https://m.edsoo.ru/ff0ac3d0
IIOCTOAHHBIX MArHUTOB
MarunuTtHoe 1oJe.
MaruauTHOE T0JI€ 3eMIIH U bubmmoreka [{OK
58
€ro 3Ha4YcHHUE JUIA KU3HU https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmnsIT DpcTena.
MarunuTtHoe 1oJie
59 AIEKTPUYECKOTO TOKA bubmorexa LOK
P https://m.edsoo.ru/ff0acld?
MarsuTtHoe noJie KaTyIIKHu
C TOKOM
[Ipumenenne
ANIEKTPOMArHUTOB B
texHuke. JlaboparopHas
" bubnuoreka [IOK
60 | pabora "M3yueHue 0.5

JIEACTBUSL MAarHUTHOTO
T10JIs1 Ha MPOBOJHUK C
TOKOM"

https://m.edsoo.ru/ff0ac74a



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

61

DNEeKTpOABUTATEINb
IIOCTOSIHHOTO TOKa.
Hcnonb3zoBanue
AIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOUCTBAX
1 Ha TPaHCHOPTE.
JlabopaTtopHnast pabota
"KoHcTpyupoBanue u
n3ydeHue paboThl
3JIeKTpoABUTATENA"

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

62

OnbiTel Papajnes. 3aKoH
ANEKTPOMAarHUTHOU
nHaykuu. [Ipasuno Jlenna

63

DJIEKTpOTeHEPATOP.
CriocoObI moTy4eHust
AIEKTPUUECKON SHEPIHUH.
DNEeKTpOCTaHIIUU Ha
BO300HOBIISIEMBIX
MCTOYHHUKAX SHEPTUu

64

IloaroroBska k
KOHTPOJIBHOK padoTe 1o
TeMe "DIJIEKTpUYECKHE U
MarHuTHLIC SBJICHUS"



https://m.edsoo.ru/ff0ac86c

65

KonTtponsnas pabora o
Teme "DIIeKTpUUECKUE U
MarHUTHBIE
sBiieHus""/Beepoccuiickas
IIpoBepoYHas paboTa mpu
IIPOBEJICHUU Ha OyMaXHOM
HOCHUTETe

bubmmoreka [{OK
https://m.edsoo.ru/ff0acb14

66

PesepBHblit ypok. Pabota ¢
TEKCTaMHU II0 TEME
"TemioBble ABICHUS"

bubmmoreka [IOK
https://m.edsoo.ru/ff0accse

67

PesepBHrlit ypok. Pabota ¢
TEKCTaMH T10 TeMe
"TlocTosTHHBIN
AIEKTPUYECKUN TOK"

bu6moreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBubriit ypok. Pabora ¢
TEKCTaMHU I10 TEME
"MarguTtHeble sBiaeHUs"

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68

145



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

9 KUIIACC

N KoanuecTBo yacon DJIeKTPOHHBbIE
°
Mara uudposbie
n/ Tema ypoka KourtpoJibHble IIpakTuyeckue
Bcero U3ydeHus o0pa3oBaTe/ibHbIE
n padoThI padoTsbI
pecypcsl
1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. bu6moreka [IOK
2 OTHOCHUTETHHOCTH 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO JIBHKCHHUSI 4
bu6moreka [IOK
PaBHOMEpHOE
3 . 1 https://m.edsoo.ru/ff0ad19
MPSIMOJIMHENHOE JBUKEHHE .
HepaBunomepHoe
4 MPSIMOJIMHENHOE ABM)KECHUE. 1
CpenHss 1 MTHOBEHHAS
CKOPOCTh
[IpssmonmHeliHO S bubnuoreka [JOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JBUKEHHE. Y CKOpEHHE 4
CkopocTh NPSAMOJMHENHOTO
5 PaBHOYCKOPEHHOTO 1
nskeHus. ['papux
CKOpOCTH



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

JIaboparopHas paboTa

"Onpenenenne yCKOpeHus bubnmoreka [JOK
TeJa IIPU PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/ff0adbl
JBUKEHUHU 110 HAKJIOHHOM 8

IUIOCKOCTH"

CBo0OogHOE TaJicHNE TEIL.

8
OmnpiTe! [Nanmest
PaBHOMEpHOE NBHXKEHHE 11O
okpyxHoctu. [lepuon u bubnuorexa [JOK

9 gacToTa 0OpaIeHusl. https://m.edsoo.ru/ff0ael7
Jluneitnast v yriosas 6
CKOPOCTH

10 LlenTpocTpemMuTenbHOE
YCKOpEHHe
[TepBriit 3akoH HproTOHA. bubmmorexa [OK

11 https://m.edsoo.ru/ff0ae61
Bexkrtop cuibr 5
Bropoii 3akon HeroToHa. bubmorexa LHOK

12 . https://m.edsoo.ru/ff0ae72
PaBHoOfeiicTBYIOIIAs CHila .

. bubmuoreka [JOK

Tpetuit 3akoH HproToHa.

13 https://m.edsoo.ru/ff0ae98
Cynepno3unus cui )
Pemenue 3anau Ha bubmuoreka [JOK

14 IIPUMEHEHNE 3aKOHOB https://m.edsoo.ru/ffO0aeb6

Hrrotona

c



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c

Cuna ynpyroctu. 3akoH

bubmuoreka [JOK

15 https://m.edsoo.ru/ff0aeca
I'yka 2
16 Pemenue 3agau no reme
«Cuna yrnpyroctu»
JlabopaTtopHnast pabota bubnuorexa [JOK
17 «OmnpeneneHue KECTKOCTH https://m.edsoo.ru/ff0aee2
HPYKUHBD) 8
bubmmoreka [{OK
18 Cuna tpeHus https://m.edsoo.ru/ff0af73
8
bu6moreka [IOK
Pemrenue 3agad mo reme
19 https://m.edsoo.ru/ff0afa2
«Cuna TpeHus» 6
JlaGopaTtopHnas pabota
OMDeCTCHIE bubmuorexa [JOK
20 pedl https://m.edsoo.ru/ff0af8b
ko3 duimenta TpeHUs o
CKOJIbKeHUs" B
Pemenue 3agau no reme bubmuoteka [JOK
21 "3akonbl Hetotona. Cuia https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuia tpeHus" €
Cuiia TSHKECTH U 3aKOH
BCEMHUPHOTO TATOTCHUS bubmmorexa [IOK
22 P ) https://m.edsoo.ru/ff0af04

Yckopenue cBoOOIHOTO
naJIcHUs

4



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

23

VYpoxk-koHpepeHuus
"JIBUKEHHUE TET BOKPYT
IPaBUTAIIMOHHOTO IIEHTPA
(Conneunas cucrema).
lamaxtukn"

24

Pemrenue 3agad mo reme
"Cuiia TSDKECTH U 3aKOH
BCEMHUPHOTO TATOTEHUs"

bubmmoreka [{OK
https://m.edsoo.ru/ff0af5f8

25

[TepBast kocMuyeckas
ckopoctb. HeBecoMocTh 1

neperpy3Ku

bubmmoreka [{OK
https://m.edsoo.ru/ff0af33
c

26

PaBHOBecue MarepuaibHOI
TOYKH. AOCOIOTHO TBEPOE
Teno. PaBHoBecHe TBEPAOTO
TeJla ¢ 3aKpeIUIEHHON OChIO
BpaieHuss. MOMEHT CHUIIBI.
LenTp TsxecTu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOafe3
6

27

PaBHOBecue MarepualibHOI
TOYKH. AOCOTIOTHO TBEPOE
Teno. PaBHoBecue TBEPOTO
TeJa C 3aKpeIIEHHON 0ChIO
BpaueHuss. MOMEHT CHJIBIL.
IlenTtp TsRECTH

28

Pemenue 3anau no teme
"MowmeHT cunsl. Llentp
TSKECTH"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b02b
4



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4

IToaroroBka Kk KOHTPOJIBHON
paboTte 10 TemMe

bubmuoreka [JOK

29 " https://m.edso0.ru/ff0b040
Mexannueckoe IBHUKEHUE. 8
Bzaunmonerictue ten" -
KonTponsHas pabora no
" bubnuorexa [JOK
TeMe "MexaHndeckoe
30 . https://m.edsoo.ru/ff0b06e
nBIKeHne. Bzaumoaencraue c
ten" -
Nmnynsc Tena. Ummymse
CHUJIBI. 3aKOH COXpaHEHUS bubmorexa LOK
31 ) P https://m.edsoo.ru/ffOb07f
UMIyJbca. YOpyroe u a
HEYIPYroe B3auMOJICHCTBUE -
Pemenue 3agau mo reme bubmuorexa [JOK
32 "3aKOH coXpaHEHUs https://m.edsoo.ru/ff0b096
uMnyiabca" c
Ypok-koH(bepeHus
33 "PeakTUBHOE ABUKEHUE B
MpUPOJE U TEXHUKE"
Mexanunueckas padora u bubmnorexa [IOK
34 P https://m.edsoo.ru/ff0b0a8
MOIIIHOCTD 4
PaboTa cuiIBI TSOKECTH, CHJIBI Bubmorexa OK
35 ’ https://m.edsoo.ru/ff0b0db

YIPYTrOCTH U CUJIBI TPEHUS

8



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

JIaboparopHas paboTa
«Omnpenenenue padbOTHI CUITBI
TPEHHUs IIPU PABHOMEPHOM

36
JBUKEHHUH TeJa 110
TOPU30HTAIBHOMN
MTOBEPXHOCTU»
37 CBs13b SHEpruu U paboThI.
[ToreHnmaneHas dHEpPIrust
Kunernueckas sneprus. bubmuorexa [JOK
38 Teopema 0 KHHETHYECKOU https://m.edsoo.ru/ff0b0c3
DHEPrUuu 2
39 3aKOH COXpaHEHUs SHEPTUH
B MEXaHHUKE
JlaboparopHas paboTa bubnuoreka [IOK
40 «M3ydenne 3akoHa https://m.edsoo.ru/ff0b12f
COXpaHEHHUs SHEPTUN» e
bu6mmoreka [JOK
KonebarenbHoe 1BUXKEHUE U
41 https://m.edsoo.ru/ff0b185
€ro XapaKkTepUCTHKU g
3aryxaromue KojebaHus. bubnuoreka [IOK
42 Brinyxaennbie KoneOaHusl. https://m.edsoo.ru/ffob20f
Pe3onanc 0
MaremaTuueckui u
43

NPYKUHHBIA MasiTHUKU



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0

Ypok-uccienoBaHue
«3aBUCHUMOCTH MIEpUOJIa

bu6mmoreka [IOK

44 y https://m.edsoo.ru/ff0b197
KOJIeOaHU OT HKECTKOCTH X
NPYKUHBI U MACCBI Ipy3a» -
45 [IpeBpanienue 3HEpruy npu
MEXaHHYECKUX KOJICOAHUSIX
JlabopaTtopHnast pabota
bubmmoreka [{OK
«OmpeneneHue 4acToTh U
46 . https://m.edsoo.ru/ff0blae
nepuoa KojieobaHui .
MPYKUHHOTO MasSTHHKA -
JlaGopaTtopnast pabota
«IIpoBepka HE3aBUCUMOCTH bubnuoreka [IOK
47 nepuoja KojiebaHu# rpysa, https://m.edsoo.ru/ff0b197
MOJABEIIEHHOTO K HUTH, OT a
Macchl rpy3a»
MexaHn4ecKue BOJIHBI.
. bu6mmoreka [JOK
CBoiicTBa MEXaHUYECKUX
48 https://m.edsoo.ru/ffob21f
BoJH. [IpononsHbie o
MOTIEPEYHbIE BOJIHBI -
Ypok-koHpepeHIus
49 "MexaHn4eCcKUe BOJHBI B
TBEPJIOM TeEJIE.
CeiicMuuecKkre BOJTHBI"
50 3Byk. Pacnipoctpanenue u

OTPAKCHUC 3BYKa



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

Ypok-uccienoBaHue

51 "HabmtoieHue 3aBUCUMOCTH
BBICOTHI 3BYKa OT YaCTOTHI"
I'poMKOCTB 3ByKa M BBICOTA
52 TOHA. AKYCTHYECKHIA
pPEe30HaHC
VYpoxk-koHpepeHius bubnuorexa [JOK
53 "VnpTpa3Byk v HH(Pa3BYK B https://m.edsoo.ru/ff0b23c
MIpUPOJIE U TEXHUKE" a
[ToaroToBka Kk KOHTPOJIBHOU
" bubmuorexa [JOK
pabote 1o Teme "3aKOHBI
54 https://m.edsoo.ru/ff0b25f
coxpaHeHus. MexaHn4eckue 0
KoJieOaHUs U BOJTHBI" B
KonTtponsHas padoTa no
55 TeMme "3aKOHBI COXpaHEHHUS.
MexaHuveckue KojaeOanus u
BOJIHBI"
bubmuoreka [JOK
DIIeKTPOMAarHuTHOE T0JIE.
56 https://m.edsoo.ru/ff0b2ab
DNIEeKTPOMAarHUTHBIC BOJIHBI o
CaolicTBa
57

QJICKTPOMAIrHUTHBIX BOJIH



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

Ypoxk-konpepenuus "llkana

3JIEKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
58 Hcnons3oBanue https://m.edsoo.ru/ff0b2fe
AIIEKTPOMArHUTHBIX BOJIH 6
JUISL COTOBOM CBSI3H"
Ypok-uccnenoBanue
"N3y4yeHne cBONCTB bubnuorexa [JOK
59 AJIEKTPOMATrHUTHBIX BOJIH C https://m.edsoo.ru/ffob2c6
TTOMOIIBIO MOOHILHOTO c
tenedona"
Pemenue 3agaq Ha
50 OTIpeieJICHUE YacTOThI U
JUTHHBI AJICKTPOMAarHUTHOM
BOJIHBI
DJIeKTpOMarHuTHasi Ipupoaa bubmuoteka [JOK
61 cBera. CKOPOCTh CBETA. https://m.edsoo.ru/ffOb31d
BonanoBbie cBolCTBa CBETa 0
Hcrounuku cBera.
. bubmuoreka [JOK
IIpssmonuHeriHOE
62 https://m.edsoo.ru/ff0b365
pacrpocTpaHEHHE CBETA. g
3armenust Connua u JIyHsl -
3aKOH OTpaXE€HUs CBETA.
bu6mmoreka [JOK
3epkaina. Pemienne 3a1a4 Ha
63 https://m.edsoo.ru/ff0b38c

NIPUMCHCHUC 3dKOHA
OTPAKCHUS CBCTA

4



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4

[Ipenomiienue cBera. 3akoH

bu6mmoreka [{OK

64 https://m.edsoo.ru/ffOb3ae
MPEJIOMJIICHHUS CBETA a
[TosiHOE BHYTpEHHEE
OTpa)XCHHUE CBETA. bubnuorexa [JOK
65 Hcroap30BaHKE MOJTHOTO https://m.edsoo.ru/ff0b3c5
BHYTPEHHETO OTPAXKECHUS B c
OIITUYECKUX CBETOBOIaX
JlabopaTtopHnast pabota
"UccmenoBanne
66 3aBHCHMOCTH yIJia
MPETOMIICHUS] CBETOBOTO
Jyda OT yIJia MaJiecHus Ha
rpanuie "Bo3ayx-crekio""
Ypoxk-koHbepeHIus
" cnoap30BaHNE IOJTHOTO
67 BHYTPEHHETO OTPAKCHHUS:
CBETOBO/JIBI,
OINTUKOBOJIOKOHHAS CBS3b"
bubmuoreka [JOK
JIunzel. OnTuyeckas cuia
68 https://m.edsoo.ru/ffOb3f2
JIMH3bI
C
. bu6mmoreka [JOK
IToctpoenue n3obpaxeHuil B
69 https://m.edsoo.ru/ff0b444

JIMH3aX

a



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a

JlaboparopHas paboTa
"Onpenenenne GOKyCHOTO

bu6mmoreka [IOK

70 PACCTOSHUA H OITHECKOi https://m.edsoo.ru/ff0b420
6
CWJIBI coOMparomei JInH3b1" B
VYpoxk-koupepeHius bubnuoreka [JOK
71 "OnTuyeckue JTMH30BbIe https://m.edsoo.ru/ff0c0a7
npudops"” e
I'ma3 kak ontuyeckas bubmmorexa [TOK
72 crcrena. 3neHie https://m.edsoo.ru/ff0b468
.3p 4
Ypok-koHpepeHus
73 "Jledexrtor 3penus. Kakx
COXpPaHUTH 3peHue"
Pasnoxxenue Genoro cBeta B - OK
criektp. OnbiTel HetoTOHA. nomorexa I
74 ClIOEHME CHEKTPATBHBIX https://m.edsoo.ru/ff0c0f4
C
uBetoB. Jucnepcus cBera -
JlaGopaTtopHnas pabota
"OnBITHI O PA3JI0KEHUIO
0eJIoro cBeTa B CIEKTP U bubmuoreka [JOK
75 BOCIIPUSATHIO IIBETA https://m.edsoo.ru/ff0cOe?

IIPEIMETOB IPU UX
HaOJI0IeHUH yepes
1IBETOBbIE (PUILTPHI"

a



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

Ypok-nIpakTUKyM
"BoJHOBEIE CBOIICTBA CBETA:

76
JHCTIepCusi, MHTEPPEePEHIIHS
u gudpaxmms”
bu6mmoreka [{OK
0) Pezepdopna
77 HPITH pdopaa https://m.edsoo.ru/ff0c12a
IJIaHEeTapHas MOJIENIb aTOMa 3
78 [Toctrynatel bopa. Monens
aroma bopa
Hcnyckanue u nornonieHne bubnuoreka [IOK
79 cBeta aToMoM. KBaHTEHI. https://m.edsoo.ru/ff0c144
JInnenyaTele CIIEKTPBI c
Ypok-npakTuKym bubnuoreka [IOK
80 "Habmroienne criekTpoB https://m.edsoo.ru/ff0c155
ucnyckanus’" 0
bu6mmoreka [IOK
81 PanroakTHBHOCTD U €€ BHIBI https://m.edsoo.ru/ff0c167
2
Ctpoenune aTOMHOTO sipa bubmorexa LHOK
82 P ba- https://m.edsoo.ru/ff0c18a
Hyxknonnas monens c
PannoakTuBHBIE bubmotera [JOK
83 . https://m.edsoo.ru/ff0clal
npeBparteHus. Mzoromsl 4
Pemenne 3agau mo teme: bu6mmoreka [JOK
84 "PagnoakTuBHbBIC https://m.edsoo.ru/ff0c1b4

npespameHus”

a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a

85

IIepuon nomypacnazna

VYpoxk-koHpepeHuus
"PannoakTuBHBIE U3TyUYEHUS

bubmmoreka [{OK

86 https://m.edsoo.ru/ff0c212
B MIPUPOJIC, MEHIINHE, 6
TeXHUKe" B
SnepHble peakiu. 3aKOHbI bubnuorexa [JOK

87 COXpPaHEHUS 3apsAO0BOTO U https://m.edsoo.ru/ffoclc5
MacCoBOIO YHMCEN 8
DHeprus CBA3M aTOMHBIX bubnuorexa [JOK

88 sinep. CBsI3b Macchl U https://m.edsoo.ru/ff0c1d7
SHEPTUU a

89 Pemrenue 3agad mo teme
"SAnepusie peakuun"
Peaknuu cuHTE3a M IeTIeHAS bubmuorexa [JOK

90 snep. ICTouHnKYM SHEpruu https://m.edsoo.ru/ff0cle8
CoJHIIa ¥ 3BE3]1 8
Ypok-koH(bepeHus
"SAnepHas sHEpreTUKA.

91 JleficTBUS paIuOAKTUBHBIX

W3ITy4YeHUH Ha KUBbIC
OpraHu3mbl"



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88

IToaroroBka Kk KOHTPOJIBHON
paboTte 10 Teme

bubmmoreka [{OK

92 "DJIeKTPOMAarHUTHOE TIOJIE. https://m.edsoo.ru/ff0c223
DNEKTPOMAarHUTHBIE BOJHBIL. e
KBanrtossie sBinenus"
KonTponsHas pabora no
93 Teme "DJIeKTpOMarHuTHOE
noJie. DJIEKTPOMarHuTHbIE
BoyHbl. KBanTOBEIE ssBi1eHus"
[ToBTOpEeHME, 0600IICHNE. Eufs OK
HOIHOTEKA
JlaGopaTopHbie pabOTHI 1O 1
94 kypey "BsammoeiicTaue https://m.edsoo.ru/ff0c245
Tea" é
[ToBTOpEHME, 060OIICHNE. Eufs OK
HOIHOTEKA
Pemenne pacyeTHbIX U a
95 KAUCCTBCHHBIX 38184 110 https://m.edsoo.ru/ff0c257
2
teme "TemnoBsie nporecch” -
[ToBTOpEHUE, 060OIICHNE.
Pewienne pacueTHsIix u bubnunoreka [JOK
96 Ka4eCTBEHHBIX 3a7a4 110 https://m.edsoo.ru/ff0c2a2

teme "KII/] TermoBbix
nBurareneit”

2



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, oboOIIeHNE.
Pewrenne pacyeTHeIX U

bu6mmoreka [IOK

97 Ka4eCTBEHHBIX 3a7a4 110 1 https://m.edsoo.ru/ff0c2b3
teme "KIIJI 0
AIEKTPOYCTAaHOBOK"
[ToBTOpEHue, 06001IEeHNE. bubnuorexa [JOK

98 JIaboparopHbIe pabOTHI IO 1 1 https://m.edsoo.ru/ff0c2c5
kypcy "CseroBbie siByieHuUs" 2
[ToBTOpEeHuE, 0600IIEHNE.
PaboTa ¢ TexcTaMu 10 TeMe bubmorexa HOK

99 " 1 https://m.edsoo.ru/ff0c2d6

3aKOHBI COXPAHEHUS B .

MexaHuke" a
[ToBTOpEeHME, 000OIIECHNE. bubnuoreka [IOK

100 Pabora ¢ Texctamu 1o Teme 1 https://m.edsoo.ru/ffOc2e8
"Kone6anus 1 BOJHbI" 2
[ToBTOpeHnue, 06061IeHNE. bubnuoreka [JOK

101 PaboTa ¢ TekcTaMu 110 TeMe 1 https://m.edsoo.ru/ff0c304
"CBeToBBbIC sIBICHUA" 4
[ToBTOpEHUE, 060OIICHNE.

102 E’a60Ta C TEKCTaMU I10 TEME 1

KBanToBas u siiepHas
¢duzuka"
YACOB
OBILIEE KOJIMYECTBO YACO 102 97

I10 ITPOT'PAMME



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




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






Yteofis>) oo
¢ 0By, Yesct0td 4s AGLAS

Kpurepun ouenuBanus no ¢pusuke (®IOC)
KpuTtepun u HOpMBI OLIEHKHU 3HAHUH M YMEHHUH 00y4alOIIUXCH 32 YCTHBIN OTBeT.
Ounenka "5" craBUTCS, €CIH YUCHHK:
1. Iloka3piBaeT riyOOKO€ M TOJHOE 3HAHME W TOHMMAaHME BCETr0 IMPOTPaMMHOI0 MarepHala; IOJHOEe
IIOHUMAaHHE CYLIIHOCTH PacCMaTpUBAEMbIX IOHATUIH, IBJICHUN U 3aKOHOMEPHOCTEH, TEOpUi, B3aUMOCBSI3€H.
2. YMeeT coCTaBUTh IOJHBIM M IPAaBUJIBHBIM OTBET Ha OCHOBE M3YUYEHHOI'O MaTepuaia; BbIIEIAThH INIaBHbBIE
MOJIOKEHHUS, CAMOCTOATENIBHO TIOJATBEPHKIaTh OTBET KOHKPETHBIMHU ITPUMEpaMH, (PaKTaMH; CAMOCTOSITEIIBHO U
apryMEHTHPOBAHO JeJaTh aHajau3, 0000IIEeHNUs, BEIBObI; YCTAHABIMBATh MEXIPEAMETHBIE CBA3H (Ha OCHOBE
paHee MpUOOPETEHHBIX 3HAHHI) U BHYTPHUIIPEIMETHBIE CBS3H, TBOPUECKH MPUMEHSATH MOJyUYCHHBIC 3HAHUS B
HE3HAKOMOI CUTyaluy; MOCIIEeA0BaTeNbHO, YETKO, CBA3HO, 000OCHOBAaHHO M 0€30IMO0YHO U3JIaraTh y4eOHBIH
MaTepuan. YMeEET COCTaBISATb OTBET B JIOTMYECKOW IOCIEIOBATENIBHOCTH C HCIOJB30BAHUEM IPUHATON
TEPMUHOJIOTHH; JAeJaTh COOCTBEHHBbIE BBIBOJBI, (DOPMYJIUpPOBaTh TOYHOE ONPEAEICHHE M HCTOJIKOBAHHUE
OCHOBHBIX TOHSTHH, 3aKOHOB, TEOpHd. MOXXET MpH OTBETE HE IMOBTOPATH JOCIOBHO TEKCT Y4eOHMKA;
u3jaraTh, MaTepuas JUTEPATYPHBIM S3bIKOM; MPABWIBHO M OOCTOSITEIBHO OTBEYaTh HA JIOMOJIHUTEIIbHBIE
BOMPOCHl YYHTENS; CAMOCTOSITEIbHO W PAlMOHAIBHO HCIOJIb30BaTh HAIJISIIHBIE IOCOOWS, CHpPaBOYHBIC
MaTepHalbl, Y4€OHUK, TOMOJIHUTEIbHYIO JIUTEpaTypy, HNEPBOMCTOYHUKH; HPHUMEHSATh CHCTEMY YCIIOBHBIX
0003HaYeHNI IpU BEACHUHU 3aIIUCEH, COMPOBOKAAIOIINX OTBET; UCIIOJIB30BATh /IS I0KA3aTEIbCTBA BHIBOJIOB
U3 HaOJIIO/IEHUH U OIBITOB.
3. CaMoOCTOSTENbHO, YBEPEHHO U O€301IMO0YHO NPUMEHSET NOJyuYeHHbIE 3HAHUS B PEIICHUU IpodieM Ha
TBOPYECKOM YpPOBHE; JOIYCKaeT He 0ojiee OJHOro HeJO4ETa, KOTOPBIM JIETKO HMCHpAaBIseT MO TPeOOBAHUIO
yUUTeIs; IMEET HeOOXOAMMbIe HAaBBIKH Pa0OTHI ¢ MPUOOpaMH, YePTEKAMH, CXEMaMH, TpapuKaMH, KapTamMH,
COITyTCTBYIOIIMMH OTBETY; 3aIIMCH, COIPOBOXKIAOLINE OTBET, COOTBETCTBYIOT TPEOOBAHUSM.
Ouenka "4" craBuTCH, €CIH YYCHHK:
1. [Toka3piBaeT 3HaHUS BCEro M3yYEHHOTO IPOrpaMMHOro Marepuana. J[aét nmoaHblil U NpaBUIbHBIN OTBET Ha
OCHOBE HW3YYEHHBIX TEOPHIi; IOMYCKAeT HE3HAYHTEIbHBIC OIMMOKM W HEJOYETHI IMPH BOCIPOU3BEICHHU
U3yYEHHOI'0 MaTepHaja, HeOOIbIINe HETOYHOCTH NP MCIIOJIb30BaHUM HAYYHBIX TEPMUHOB WMJIM B BBIBOJAX,
0000MmeHnsX U3 HaOMoIeHNi. MaTepuan u3jiaraetT B ONnpeAe€HHON JIOTHUECKOM MMOCIeI0BATeILHOCTH, TIPU
9TOM JIONYCKaeT OAHY HerpyOyro omuOKy wid He Oojiee JBYX HEJOYETOB, KOTOPbIE MOXET HCIPABUTh
CaMOCTOSITENIbHO TpU TpeOOBAaHMU WJIM HEOOJBIION IOMOUIM IPENoJaBareis; MOATBEPKIAET OTBET
KOHKPETHBIMU IPUMEPaMHU; IPABUIBHO OTBEYAET HA JONOJHUTEIbHbBIE BOIPOCHI YUUTEIIS.
2. YMeeT caMOCTOSATENIbHO BBIAETATH ITIaBHBIE MTOJIOKEHUS B M3yYeHHOM MaTepuae; Ha OCHOBAaHUH (DaKTOB U
npuUMepoB 000011aTh, AeNaTh BBIBOJABL. Y CTaHABIMBAaTh BHYTPUIIPEIMETHbIE CBs3H. MOXKET NPUMEHATH
MOJIyYeHHbIE 3HAHUS Ha MPAKTUKE B BUJOU3MEHEHHON CHUTyalluH, cOONI0/IaTh OCHOBHBIE MPABUIIA KYJIbTYPhI
YCTHOM peYH; UCMOIb30BaTh IPU OTBETE HAYYHBIE TEPMUHBI.
3. He oOnagaer [0CTaTOYHBIM HaBBIKOM pabOTBl €O CHOPABOYHOM JUTEpaTypoi, y4eOHUKOM,
HEPBOMCTOYHUKOM (IPAaBUIIBHO OPUEHTUPYETCsI, HO pabOTaeT MEAJICHHO).
Ouenka "3" craBUTCS, €CJIH YUCHHUK:
1. YcBauBaeT OCHOBHOE cojepXaHHe ydyeOHOro MaTrepuana, HO HMeeT MpoOesbl, HE NPENITCTBYIOIINE
JAJIBHENUIIEMY YCBOECHHUIO IPOTPAMMHOI0 MaTepuaia.
2. WN3naraer maTtepuajg HECUCTEMaTHU3MPOBAHHO, (pparMEeHTapHO, HE BCerja IMOCleA0BaTebHO; MOKa3bIBAET
HEJO0CTaTOYHYI0 C(OPMHUPOBAHHOCTh OTIEIbHBIX 3HAHUM M yMEHM; cinabo apryMEeHTHUPYET BBIBOJBI U
0000111eHus, TOMYyCKaeT OMMOKHU MPH UX (GOPMYIMPOBKE; HE UCTIONB3YET B KaUeCTBE JJ0Ka3aTeIbCTBA BBIBOJIbI
U 00001IeHNs M3 HAOMIOAECHUN, ONBITOB WM JOMYyCKaeT OMMOKM NpU HMX H3JIO0KEHHM; AT HEUETKHe
ONPEAEIIEHUS IOHATUH.
3. UcnbIThIBaeT 3aTpyAHEHUS B IPUMEHEHUU 3HAHUHN, HEOOXOIUMBIX ISl pelIeHHs 3a7jay pa3IUuHbIX THIIOB,
MPAKTUYECKUX 3aJaHui; Mpu OOBSICHEHUH KOHKPETHBIX SBJIEHUII Ha OCHOBE TEOPHH U 3aKOHOB; OTBEYAET
HEMOJIHO Ha BOIPOCHl YYMTENS WJIM BOCIHPOU3BOIUT COJEp)KaHHE TEeKCTa Y4eOHMKa, HO HEJIO0CTaTOYHO
MOHMMAET OTJEJIbHBIE MOJIOKEHUS, UMEIOIINE BaKHOE 3HAaYEHHE B ITOM TEKCTE, JOMyCKasi OJHY-/BE TpyObie
OLITMOKH.
Onenka "2" craBuTCcs, €CJIM YYEHHUK:
1. He ycBamBaeT u He pacKpbIBaeT OCHOBHOE COJEp)KaHHE MaTepuana; He 3HaeT WIM He IOHUMAeT
3HAUUTENBHYIO YacTh POrPaMMHOI0 MaTepHasa B Ipe/ieax MOCTABIEHHBIX BOIIPOCOB; HE JIETIAET BbIBOJIOB U
0000I11IeHN .
2. lmeet cnabo chopmMupoBaHHBIE U HETIOIHbIE 3HAHUS, HE YMEET IPUMEHSTh UX MPU PELIEHUN KOHKPETHBIX
BOIIPOCOB, 33]1a4, 3a/laHuil 110 0Opas3iy.



3. Ilpu oTBeTe Ha OAMH BONPOC AOMYCKAET OoJiee ABYX rpyObIX OIIMOOK, KOTOPbIE HE MOXKET UCIPABUTH JaxKe
IPY IIOMOIIU YUUTEL.
Kpurtepun oneHuBaHNs NHCbMEHHBIX PA0OT (KOHTPOJIbHBIX, CAMOCTOATEIbHBIX)

Ounenka "5" craBuTCs, €CJIM YYEHUK:
1.Beimonaun padoty 6e3 ommboK 1 HEJIOUETOB;
2. JlonycTrit He 6oJiee OTHOTO HEJIOYeTa.
3.B paborax ¢ U30BITOUHON MIOTHOCTHIO 3a/IaHUM JOIMYCKAETCs BHICTABICHUE OTMETKH «5)» B COOTBETCTBUU C
3apaHee OrOBOPEHHBIM HOPMATHBOM.

Ouenka "4" cTaBUTCS, €CJIM YYEHHUK:
1.BoimonHun paboTy NOJHOCTBIO, HO IOIMYCTUII B HEell He OoJiee 0/1HOI HerpyOoi OmMOKH U OAHOTO HeJovYeTa
wiH He 0oJiee IBYyX HEA0YETOB.
2.B pabortax ¢ u30BITOYHON TUIOTHOCTBIO 3a/IaHUN JTOMYCKAETCS BHICTABIIEHUE OTMETKH «4» B COOTBETCTBHH C
3apaHee OrOBOPEHHBIM HOPMATHUBOM.

Ounenka "3" cTtaBuTcs, €CJIM YYEHUK:
1.ITIpaBUIIbHO BBHIMOTHII HE MEHEE TIOJIOBHHBI PA0OTHI HIIH JOITYCTHIL:
He Oojee NBYX rpyObIx ommOOK, WIM HE OoJjiee OaHON rpyOOH M OAHOW HErpyOoil OMMOKH M OJHOTO
HEeJoYeTa; WM He 0oJiee MBYX-TPEeX HErpyObIX OMUOOK; (HOpMYIIBI MPH HAIMYUHM MPABHILHOTO OTBETA HIU
OJIHOI1 HerpyOoil OMMOKK U TpeX HEAOYETOB; WM MPU OTCYTCTBUU OMIMOOK, HO MPU HAJTUYUU YETHIPEX-TIATH
HEJI0YETOB.
2.B pabortax ¢ u30BITOYHOM TUIOTHOCTBIO 3a/IaHUN JTOMYCKAETCS BHICTABIICHUE OTMETKH «3» B COOTBETCTBHH C
3apaHee OrOBOPEHHBIM HOPMATHBOM.

Ouenka "2" craBuTCS, €CJIM YYCHHUK:
1. JlomycTrl 9MCo OMMOOK M HETOYETOB MPEBOCXOASIIEEe HOPMY, IIPH KOTOPOH MOXKET OBITh BBICTABIICHA
OTMETKA «3»;
2.1IpaBuiIbHO BBIMOJIHIII MEHEE YaCTH PpabOThI, JOCTATOYHOMN IS BHICTABICHUS OTMETKH «3».

Ounenka npoexra.

Bericokuii yposens - Onenka "'5"

1. ITpaBuIIbHO MOHSTHI L1€Nb, 3374 BHIIOJTHEHUS POEKTA.

2. Coburo/ieHa TEXHOJIOTHS UCIIOJIHEHUS TIPOEKTA, BIJEPKaHbl COOTBETCTBYIOIIME ITAIIbI.
3. IIpoekT opopMIIeH B COOTBETCTBUU C TPEOOBAHUSIMH.

4. ITposiBIIEHBI TBOPYECTBO, MHUIINATHBA.

5. IlpenbsABACHHBIN IPOAYKT EATEIBHOCTH OTJIMYAETCS] BHICOKMM Ka4eCTBOM HCIIOJIHEHUS,
COOTBETCTBYET 3asBJICHHON TeMe.

[ToBbimeHHBIN ypoBeHb - Onenka "'4"

1. IlpaBMIIBHO TOHSITHI 11€JTb, 337a9H BBHITIOJTHEHUS TIPOCKTA.

2. CobmnroieHa TEXHOJIOT UL UCTIOIHEHUS TPOEKTA, ITAlbl, HO JOMYIEHbl HE3HAYUTEIbHbBIE OIINOKHY,
HETOYHOCTU B O(POPMIICHHUHU.

3. IIposiBIEHO TBOPUYECTBO.

4. ITpenpsBIEHHBIN MPOIYKT ACITEIHHOCTH OTIMYACTCS BEBICOKUM KaueCTBOM HCIIOJTHEHHUS,
COOTBETCTBYET 3asBJICHHON TEMe.

basosslit ypoBens - Onenka 3"

1. IlpaBMIIBHO TOHSITHI [1€)Th, 3379 BBHITIOJTHEHHUS TIPOCKTA.

2. Co0roieHa TEXHOJIOTUS BBIIOJIHEHHSI TPOEKTa, HO UMEIOTCs 1-2 ommOKy B 3Tanax wid B
0hOpMIICHHH.

3. CaMOCTOATENBHOCTD MPOSIBIIEHA Ha HEIOCTATOYHOM YPOBHE.

Hwusknii ypoBens - Ouenka 2"

[IpoeKT He BBINOIHEH UIIN HE 3aBEpIICH

TecrupoBanue
OuneHka «5» cTaBUTCS, €CIIM YUSHUK BBIMOIHWI MPpaBUiIbHO OT 80% 10 100% ot obrero uncna

OajuIoB
OueHka «4» CTaBUTCS, €CJIM YUYEHUK BBITTOTHUII MPaBMIIBHO OT 60 % 10 79% ot ob1iero uncia



0amioB

Ouenka «3» CTaBUTCS, €CJIM YYSHUK BBITIOIHUII MPABIIBHO OT 35 % 10 59% ot obmiero uncia
OaioB

OneHka «2» CTaBUTCSI, €CIIM YUCHUK BBIOJHIII IPAaBUIBHO MeHee 35 % ot ol1iero uncna
0aiioB

WJIM HE MPUCTYIUI K paboTe, WM HE IPEICTABIII HA IPOBEPKY.

Kpurepun oueHuBanusi JJ1adOPATOPHBIX padoT

OueHka «5» CTaBUTCSA, €CIIA YUCHUK:

[TpaBuiIbHO OTpeAeNnuiI elb OMbITA M BBIMOJIHUI pa0OTy B MOJHOM 00BEME C COOJIOIEHUEM HEOOXOIUMON
MOCIIEIOBATEIHHOCTH TPOBEJACHUS OIBITOB M u3MepeHud. CaMOCTOSTENIbHO W PAlMOHAILHO BBIOpA M
MOJATOTOBMIJI Ui OMbITa HE0OXoauMoe OOOpyJOBaHUE, BCE OMNBITHI HPOBET B YCIOBHSIX U PEXHUMAX,
00eCreYnBarOIINX IMOTYYCHHE Pe3yJbTaTOB M BBIBOJOB C HAWOOJNBIIEH TOYHOCTHIO. HaydHO rpamoTHO,
JIOTUYHO OIMUCAT HAOMoIeHUsT M c(hOPMHUPOBAIT BHIBOJIBI U3 ONBITA. B mpeacTaBIeHHOM OTYETE MPABUIBHO U
AKKypaTHO BBINIOJHWJI BCE 3alMCH, TAOIUIbl, PUCYHKH, YEPTEKH, rpadUKu, BHIYUCICHUS U CAETal BHIBOJBI.
[IpaBunbHO BBIIONHWI aHanu3 mnorpemHoctedt (9-11 kmaccer). [lposiBiasieTr opraHU3allMOHHO-TPYIOBbIE
yMeHHs (TMOJAepKUBAET YUCTOTY pabodyero MecTa M MOPSJIOK Ha CTOJIe, SKOHOMHO HCIIOJIb3YET PacXOJHbIE
MaTepuaibl). DKCIIEPUMEHT OCYIIECTBIISIET M0 IUIAHY C YYETOM TEXHHKH OE30MacCHOCTH U MPaBUiI pabOThHI C
MaTepuajiaMu U 000pyA0BaHUEM.

OueHka «4» CTaBUTCS, €CJIM YUCHUK BBITIOJHWI TPEOOBAHUS K OIICHKE «5», HO: OIBIT MPOBOIIII B
YCIIOBUSIX, HE 00ECIEUHNBAIOIINX JOCTATOYHON TOYHOCTH U3MepeHuil. bbuto gomyiieHo 18a — Tpu Heouera
wiu 0oJiee 0JJHOU Tpy0Ooil OTMOKHN U OHOTO Heo4eTa. DKCIIEPUMEHT MPOBEICH HE MOJTHOCTHIO WIH B
OTNMCAaHUU HAOJIOACHUI U3 OMBITA YYSHUK JOMYCTUI HETOYHOCTH, BBIBOJIBI CJIEJIaJI HETIOJIHBIE.

Ouenka «3» CTaBUTCSA, €CIIU YUEHUK:

[IpaBunbHO ompenenui 1eiab ONbITa; PabOTy BBHIMOJHSAET MPABHJIBHO HE MEHEE YeM HaIlOJIOBHHY, OJHAKO
00BbEM BBIMIOJIHEHHOM YacTH TaKOB, YTO IMO3BOJIIET MOJIYYUTh MpPaBUIIbHBIE PE3YyJIbTaThl M BBIBOJBI IO
OCHOBHBIM, TMPUHIMIIUAIBLHO BaKHBIM 3amauaM padoTel. [logbop oGopynoBaHusi, 00ObEKTOB, MaTepUaIOB, a
TaK)ke pabOThI IO HAYAJy OMBITA TIPOBEJT C TTOMOIIBIO YUUTEIS; WIIA B X0JI€ TIPOBEICHUS OTbITA U U3MEPEHUN
OTbITa OBLITU JOMYIICHBI OMMOKHA B OMUCAaHUH HAOM0IeHUH, (HOpMYITHMPOBAaHUH BBIBOJIOB. OMBIT IPOBOAUIICS
B HEPAIIMOHAJIBHBIX YCJIOBUSIX, YTO MPHUBEJIO K IMOJYUYEHHUIO PE3YJIbTATOB C OOJBINEH MOTPEUTHOCTHIO WM B
oTueTe ObUIM IOMYIIEHBI B O0IIEH CIOKHOCTU HE Ooliee ABYX OMIMOOK (B 3aMMCSX €IMHHII, U3MEPEHUSX, B
BBIUMCIICHUSIX, TpaduKkax, TabIUIaX, CXeMax, aHalu3e MOTPElIHOCTed W T.J.) HE MPUHIUIHAIBHOTO IS
JTaHHOW paboOThl XapakTepa, HO TOBIHUSABIIMX HA PE3yJbTaT BBHIMIOJHCHHS; HE BBITIOJHCH COBCEM HITH
BBITMIOJTHEH HEBEPHO aHanu3 norpenrHocteit (9-11 kmaccesr). [Jomyckaer rpy0yro ommoOKy B X0/1e SKCIIEpUMEHTa
(B oObsicHeHUH, B OpopMIIEHUHU PabOTHI, B COONIOACHMU MPaBUJI TEXHUKH O€30MacHOCTH MpH paboTe ¢
MaTepHaiaMu ¥ 000pyAOBaHUEM ), KOTOPAsk UCIIPABIISAETCS IO TPEOOBAHUIO YUHUTEIIA.

Ounenka «2» CTaBUTCS, €CIIA YUCHUK:

He ompenenun caMoCTOSTENBHO II€Nb OMBITAa: BBIMONHUI PabOTy HE MOJHOCTHIO, HE MOJATOTOBHII HY>KHOE
00opyioBaHHE U 0OHEM BBHITIOJHEHHON YacTH paOOThl HE MO3BOJIAET ClIeJaTh MPABUIIBHBIX BBIBOJIOB. OIBITHI,
WU3MEpPEHHUsI, BBIUMUCICHUS, HAOIIOJEHUs TPOU3BOIWINCH HEMpaBUiIbHO. B xome paboThl W B OTYeTE
00HapyXWJIHCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUEHHBIC B TPeOOBaHMIX K OleHKe «3». [lomyckaer nBe
(m 6onee) rpyObie OmMMOKM B XOJ€ IKCIEPUMEHTA, B OOBSICHEHWH, B OOPMIICHHH PAOOTHI, B COOIIOJCHUHN
MpaBUJI TEXHUKH 0€301MaCHOCTH MpU paboTe C BemecTBaMu U 000PYyI0BaHHEM, KOTOPhIE HE MOXKET HCIPABUTh
JaKe M0 TPEOOBAHUIO YUUTEISL.
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