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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1o ¢u3MKe HAa YypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJI€Ha Ha OCHOBE IOJIOKEHUU U TpeOOBaHWIl K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTelbHOW MPOTPaMMBbI, MPEICTABICHHBIX B
OI'OC 00O, a takxe ¢ yu€tom deaeparbHOil paboyeit mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueOHoro npeamera « Dusukay.

ConepxaHnue mnporpaMMmbl MO (U3MKE HaMpaBiIeHO Ha (OpMUPOBAHUE
€CTECTBEHHO-HAYUYHON TPaMOTHOCTH OOYYAIOIIMXCA W OPraHu3aldi0 H3y4eHUs
Gu3MKM Ha JAESATeNIbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4HMTHIBAIOTCS
BO3MOKHOCTH y4eOHOTo mpenMera B peanusanuu TpedoBanuiit ®I'OC OO0
MJIAHUPYEMBIM JTUYHOCTHBIM U METAMPEIMETHBIM PE3yJIbTaTaM O0ydEHUSs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHUAI.

[Iporpamma 1o gu3MKe yCTaHABIMBAET paclpenesieHue yueOHOro Marepuana
o rogam oOyudeHus (IO Kiaccam), MpejyiaraeT MpUMEPHYIO MOCIIeI0BaTEIbHOCTh
U3Yy4YEHUs TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEpKaHUS U
y4€Te BO3pPACTHBIX OCOOCHHOCTEH 00yYarouxcsl.

[Iporpamma mno ¢usmke pazpaboTaHa C ILENbIO0 OKa3aHHUsS METOJUYECKON
MTOMOIIH YYUTEIO B CO3IaHUH paboyell IporpamMmbl 10 y4eOHOMY MIPEIMETY.

®dusuka SABISETCI  CUCTEMOOOpa3yOUIMM Ui  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (pU3HUECKHE 3aKOHBI JIEXAT B OCHOBE MPOLIECCOB
U SBIICHUH, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (U3UICCKOU
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYI0 KapTUHY MHpa,
IpefocTaBisieT HauOoJsiee sICHbIE O00pas3lbl MNPUMEHEHHs HAyYHOTrO METOoJa
MO3HAHUs, TO €CTh CII0CO00a MOIYYEHUs! JOCTOBEPHBIX 3HAHUM O MUDE.

OpnHa W3 TIaBHBIX 3a/ady (PU3NYECKOro 00pa3oBaHUSA B CTPYKTYpE OOIIEro
o0Opa3oBaHUsl COCTOUT B (OPMHUPOBAHUU E€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH U
MHTEpeca K HayKe Yy 00y4Jaromuxcsl.

N3yuenne ¢uzuku Ha 0a30BOM ypOBHE MPEANOJaraeT OBJIaJICHUE
CIENYIOIUMHA KOMIETEHTHOCTSIMH, XapaKTePU3YIOUMMHU €CTECTBEHHO-HAYUHYIO
IPaMOTHOCT:

* HAyYHO OOBSICHSTH SIBICHUS;

* OLICHUBATh ¥ MOHUMATh OCOOEHHOCTH HAYyYHOT'O UCCIIEIOBAHMUS;

« HIHTEPIIPETUPOBATh JIAHHBIC M UCIOJIb30BaTh HAYyYHbIE OKA3aTebCTBA IS

MOJIy4Y€HHUS BBIBOJIOB.

[lenu wu3ydeHuss (U3UMKU Ha YpPOBHE OCHOBHOTO 0OIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenoaaBaHusi yyeOHoro mnpeamera «®Dusuka» B
oOpa3oBarenbHbIX oOpranm3zaumsx Poccuiickoir ®@enepauun, pearTn3yrOIIMX
OCHOBHBIE 001HIe00pa3oBaTENbHbIE MPOrpPaMMbl, YTBEPKAEHHOW pELICHUEM



Komnmerun Munucrtepcrba npocsenienust Poccuiickort deaeparuu (MpoTOKOI OT 3
nekadpst 2019 r. Ne [1K-4BH).

Henn usyyenus pusuku:

- IPUOOpETEHNE WHTEpeca W CTPEMIICHHA OO0ydaroumxcs K HaydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HHTEIIEKTyaJbHBIX W TBOPYECKUX
CITOCOOHOCTEIA;

* pa3BUTHE MPEICTABICHUNA O HAYYHOM METOJIe MO3HAHUA U (POPMHUpPOBAHHE
HCCIIEIOBATENbCKOTO OTHOIICHHUS K OKPY>KAIOLIUM SIBJICHUSIM;

« (hopmHpoBaHNE HAyYHOTO MUPOBO33PECHHSI KaK pe3ysbTaTa U3yueHHs] OCHOB
CTPOEHUS MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

« popmupoBaHNe MPEACTABICHUNW O pOAU (PU3MKU I Pa3BUTUS JPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHUH;

*pa3BUTHME  MPEACTaBICHHMM O  BO3MOXHBIX  cdepax  Oynaymien
npodecCuoHaIBbHON EATENIbHOCTH, CBSI3aHHOU ¢ (PU3MKOM, MOATOTOBKA K
JaybHeNeMy 0Oy4E€HHIO B 3TOM HaIlpaBJICHUU.

JlocTikeHne 3TUX LeNed mporpamMmbl Mo (U3MKE HAa YPOBHE OCHOBHOTO

00111eT0 00pa3oBaHUs 00ECIIEUUBACTCS PEIICHUEM CIICIYIONINX 3a/1a4:

« IpUOOpEeTeHHe 3HAHUM O  JUCKPETHOM CTPOCHHMM  BEILECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBJICHUSX;

* IPUOOpPETEHNE YMEHUN OMUCHIBATH U OOBACHATH (PU3NYECKHUE SIBIICHUS C
MCTIOJIb30BaHNEM TIOJYUYEHHBIX 3HAHUM;

*OCBOGHME METOJOB  pEHIEHHs  MPOCTEHIINX pacuéTHBIX 3ajad

C HCTIOJIb30BaHUEM buznyeckux MOJee, TBOPUYECKHUX
U TIPAKTUKO-OPHUEHTUPOBAHHBIX 33a4;

- pa3BUTHE YMEHMI HAOII0aTh MPUPOIHBIC SBJICHUS W BBITIOIHATH OIBITHI,
nabopaTtopHble  pabOTl U DKCHEPUMEHTAIbHBIE MCCIEAOBAaHUS C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

« OCBOGHHME MPUEMOB pabOTHl ¢ MHpOpMaLMel (U3NYECKOTO COJEpKaHus,
BKJIIOUasi HH(GOPMAIUIO O COBPEMEHHBIX TOCTIKEHUAX (PU3UKHU, aHATHU3 U
KPUTUYECKOE OLICHWBaHUE MH(POpMaLuy;

* 3HAKOMCTBO €O cpepaMu NMpoPecCUOHATBHOMN NEATENbHOCTH, CBSI3aHHBIMU C
(GU3MKOW, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JOCTIKEHUSX (PU3HUECKO HayKH.

Ha uzyuenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOUIETO
o0pa3oBaHus oTBOAUTCA 238 yacoB: B 7 kiiacce — 68 yacoB (2 yaca B He/Iel0), B 8
Kj1acce — 68 yacoB (2 yaca B Henento), B 9 kimacce — 102 yaca (3 yaca B He/ielio).



[Ipeasiaraemplii B mporpamMme 1o (u3MKe MepeyeHb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIaTeIbHBIN XapaKTep, YUUTEIb JIeJIaeT BHIOOp MPOBEICHUS
1abopaTOpHBIX PabOT W OMBITOB C YYETOM HHIUBUIYAIBbHBIX OCOOCHHOCTEU
o0ydJaronmxcs, CIucKka SKCIepUMEHTAIbHBIX 3aJaHuM, TpeJjlaraéMblX B paMKax

OCHOBHOT'0O TOCYIapCTBEHHOTO 3K3aM€Ha 10 (PU3HKE.
COAEP)KAHUE OBYYEHUA

7 KIIACC

Paznen 1. ®u3uka u eé poJb B NO3HAHUM OKPY:KAOIIEro Mupa.

®usuka — Hayka o mnpupojne. fABneHuss npuponbl. Ouznueckue sBICHUS:
MEXAHUYECKHUE, TETUIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckre BeNUYMHBL. W3mepeHue ¢uznueckux BeluuuH. Puznyeckue
npu6bopsl. [TorpentHocTs n3Mepenuii. MexxayHapoHasi CUCTEMA €IUHHII.

Kak ¢wusuka w gApyrue ecTeCTBEHHbIE HAYKH H3Y4YalOT TPHUPOY.
EcTecTBeHHO-HayUHBIE METOJ TIO3HAHUS: HAOIIOJEHHE, TOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIIBI)KEHHE TMIIOTE3, SKCIEPUMEHT 10 MPOBEPKE TUIOTE3, 0OBSICHEHUE
HaOmogaemMoro siBneHus. Onucanue PU3NYECKUX SBICHUM C MOMOIIBIO MOJEIEH.
Jemoncmpayuu.

1. MexaHW4ecKue, TEIUIOBBIE, JIEKTPUUYECKAE, MAarHWUTHBIE,

CBETOBBIC SIBJICHUS.

2. ®uznueckue NpUOOPHI U NpOoleAypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

1M (pOBBIM TPUOOPOM.

Jlabopamopuuvie pabomul u onvimol.

1. OmpeneneHue MEHbI IeTEHUS Kbl U3MEPHUTEIBHOTO MPUdopa.
N3mepenue paccTosiHui.

N3mepenne 00bEMa )KUIKOCTH U TBEPIOTO TETa.

Ornpenenenre pa3MepoB MalbIX TEN.

N3Mmepenue temnepaTypbl NpU TMOMOIIM KHUJIKOCTHOTO TEPMOMETpa U

JlaTYMKa TEMIIEPATYPBHI.

6. IIpoBenenue wmccienoBaHUs MO MPOBEPKE TUIIOTE3bl: NAIBHOCTH IOJETA
MIapHKa, MyIIEHHOTO TOPU30HTAIBHO, TEM OOJbINe, YeM OOJIbIIIE BHICOTA
IyCKa.

A o

Paznen 2. IlepBoHayajibHbIE CBeIeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJbl, WX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxeHne wyactui] BemiecTBa. CBS3b CKOPOCTHM JBHXKEHHS YacCTHI] C
Temneparypoil. bpoyHoBckoe nBuxkenue, auddysus. BzaumonelcTBue 4YacTuil
BEILIECTBA: MPUTSIKEHUE U OTTATKHUBAHUE.

ArperaTHble COCTOSIHHMSI BEUIECTBA: CTPOEHUE Ta30B, KUIKOCTEH M TBEPABIX
(KpucTaUIMYEeCKHX) Tell. B3anMoOCBsI3b MEXKIy CBOMCTBAMU BEHIECTB B Pa3HbBIX



aIrpCraTHbIX COCTOAHHUAX U UX ATOMHO-MOJICKYJIAPHBIM CTPOCHHCM. OcobOeHHOCTH
arperaTHbix COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HabGmrogeHue OpOyHOBCKOTO JIBHKEHHSI.

2. HaGmonenue nuddysum.

3. HaGnronenue  siBieHU#, OOBACHAIOIIMXCA TPUTSKECHUEM 1700
OTTJIKUBAaHUEM YaCTHII BEIIECTRA.

Jlabopamopuuvie pabomul u onvimol.

1. OueHka JuaMmeTpa aroma METOAOM  PSJOB (c

UCITOJIb30BaHuEM (GoTorpaduii).

2. OnbITel IO HAOMIOCHUIO TEIJIOBOIO pacuIupeHus ra3oB. 3. OMbITHI MO

O0OHApY>KEHHIO ICUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHHe U B3aUMO/ielicTBHE TeJl.

Mexannueckoe IBHKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeliHsisi CKOPOCTh IPU HEPABHOMEPHOM JABMKEHHU. Pacuér myTtu u
BPEMEHU JBUKCHHUS.

SBneHne wuHepUUM. 3aKOH HMHEPIUHM. B3amMoAelcTBHE TeNn KaK NpUYMHA
U3MECHEHMS CKOPOCTM JBWXXKEHMS Ten. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTHOCTH BemiecTBa. CBsI3p IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ] B EIHMHHIIC
00BbEMa BellecTBa.

Cuita Kak XxapakTepHUCTHKA B3auMozeucTBHs Ten. Cuiia ynpyrocTd M 3aKOH
I'yka. 3mepeHue cuibl ¢ IOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CHIIA
TsokecTH. CHila TSDKECTH Ha IpyTHX MaHerax. Bec tena. HeBecomocTs. Crioxkenune
CWJI, HAIIPaBJIECHHBIX MO OJTHOM NpsiMoi. PaBHoaelcTByomas cuit. Cuia TpeHusl.
TpeHne CKOJNBbXEHHSI W TPEHUE TMOKOA. TpeHue B TMPUPOAE U TEXHUKE.

Hemoncmpauuu.

HabGntonenue MexaHn4eckoro ABMKEHUs Tea.

N3mepeHne CKOpOCTH NPSIMOJIMHENHOTO IBHKEHUS.

Habnronenue sSiBJeHUS UHEPIIUH.

Hab6ntonenue n3aMeHeHusi CKOpOCTH NPU B3aUMOICUCTBUM Tell.

CpaBHeHHE Macc 10 B3aMMOJICHCTBHIO TEll.

CnoxxeHue CwWi, HanpaBi€HHBIX MO OAHOW mpsimol. Jlabopamophuie

padomul u onvimol.

1. OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBHKEHUS (ILIapHKa B JKUJIKOCTH,
MOJIEH JIEKTPUUECKOr0 aBTOMOOMIIS U TaK J1ajee).

2. OmpeneneHue cpegHell CKOPOCTH CKOJIbKEHHsI Opycka WM IIapuKa IO
HAKJIOHHOM INIOCKOCTH.

3. OmnpeneneHue WIOTHOCTH TBEPAOTO TeEIIA.
OneITHl, JEMOHCTPUPYIOUIUME 3aBUCUMOCTh pacTsDKeHHs (aedopmariun)
MPYKUHBI OT MPUII0KEHHOM CHUIIBI.

A A S T



5. OHBITI)I, ACMOHCTPHUPYIOIINC 3aBUCUMOCTBb CHIIBI TPCHUA CKOJBXKCHUA OT
BCCa TCJIa U XapaKTCpa COIIPHUKACAIOIIUX CA HOBerHOCTCfI.

Pazgea 4. /laBjieHue TBEPABIX TeJl, s KUAKOCTEH U ra30B.

JaBnenue. CriocoObl yMEHbILIEHUS U YBEIWYEHUS NaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBlieHUs ra3a oT oObéMma, TemmeparTyphl. llepemaua naBneHus
TBEPABIMU TEJNAMHU, KUAKOCTIMH M razamu. 3akoH Ilackans. [IHeBMaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TiyOuHbl. ['mapocrarnueckuit
napagokc. Coobmaromuecs cocybl. ['uapaBiuueckue MexaHu3Mbl.

AtMmocdepa 3emnn u arMocdepHoe aasieHue. lIpuymHbBI CyliecTBOBaHHUSA
BO3MyIIHONW 00o0s0ouku 3emiu. OmbiT Toppuuennu. M3mepenune arMmochepHOTO
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOro AaBIEHUSI OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! a5t u3MepeHus atMoc(epHOro 1aBJICHHUS.

JlericTBuE KUIAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJIO. BeITankusaromas
(apxumenoBa) cwia. 3akoH Apxumena. I[lmaBanue Ten. BosznmyxoruiaBanue.
Jlemoncmpayuu.
3aBUCHUMOCTD JABJICHUS ra3a OT TEMIEPATYPHI.

[lepenaya gaBieHUs )KUIKOCTHIO U Ta30M.

CooOlmarommmecs: CoCy/ibl.

I'mopaBamyeckuil mpecc.

[TposiBienue nencTBUs aTMOC(HEPHOTO JTABICHMUS.

3aBUCUMOCTh BBITAJIKUBAIOLIEH CHJIBI OT OOBEMA NOTPY>KEHHOM YacTU

T€J1a U ITIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BBITCCHEHHOU JKUIKOCTH.

VYcnoBue muaBaHus TEIl: IUIABAaHUE WJIW MOTPYKEHUE TENI B 3aBUCHMOCTH

OT COOTHOUIEHHUS IUIOTHOCTEW Tella M KUAKOCTU. Jlabopamopmuvie

padomot u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOAE OT 00bEMa MOrpyKEHHOU B
KUJKOCTh YaCTH TEJa.

2. OnpeneneHue  BBITAJKUBAIONIEH  CUJIbI, JICHCTBYIOIIEW Ha  Teo,
MIOIPY>KEHHOE B XKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUJIbI, ICHUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbITBI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHIIBI,
JICCTBYIOLIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHOM B JKUJIKOCTh
YaCTH T€Ja ¥ OT IUNIOTHOCTHU KUIKOCTH.

5. KoncrpyupoBanue apeomerpa WIM  KOHCTPYHpPOBAaHUE JIOAKH H
OlpeesieHUue €€ rpy30Nn0AbEMHOCTH.

o vk wNR
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Pazgea 5. PaboTra 1 MOIIHOCTB. DHEpPrus.
Mexanudeckasi pabota. MOIIHOCTb.



[IpocTbie MexaHU3MBIL: pbluar, OJOK, HakKJIOHHAasg IIOCKOCTh. IlpaBuio
paBHOBecHsl pbluara. lIpuMeHeHHe mpaBWiia paBHOBECHsI pblyara K OJIOKY.
«3onoroe mpaBwio» MexaHuku. KIIJ mpocteix wmexanusmoB. IIpocteie
MEXAHU3MBI B OBITY U TEXHUKE.

Mexannueckass odHeprua. KuHeTnueckas W NOTEHUHATbHAS  DHEPIHUS.
[IpeBpaienre 04HOTO BUAAa MEXaHUYECKON DHEPTUM B IPYTrOil. 3aKOH COXpaHEHUs
DHEPrUU B MEXAHUKE.

Hemoncmpayuu. 1. Ilpumepsl

IIPOCTBIX MEXAHU3MOB.

Jlabopamopusie padomul u onvimel.

1. Ompenenenne pabOTHI CHIBI TPEHUS MPU PABHOMEPHOM JBIDKCHHH Tela
110 TOPU30HTAIBHON TOBEPXHOCTH.
HccenenoBanne yciiOBAM paBHOBECUS pblyara.
N3mepenue KIIJ[ HakIOHHOW TJIOCKOCTH. 4. HW3yueHue 3akoHa
COXPAHEHUSI MEXAHUYECKON YHEPTUH.

8 KUIIACC

Paznea 6. TenyioBbIe IBJICHUSA.

OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOM TEOpUU CTPOCHUS
BelllecTBA. Macca u pa3Mepbl aTOMOB U MOJIEKYJ. OTBITHI, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIO’KEHHS MOJICKYJISIPHO-KUHETUYECKON TEOPUH.

Mogenu TBEPAOTO, JKHIKOTO U Ta3000pa3HOTO COCTOSHUW BeIIECTBA.
Kpucrammaeckue u amopdubie Tena. OObsICHEHHE CBOWCTB Ta3oB, KUJKOCTEH H
TBEPJIBIX TEJI HAa OCHOBE IIOJIOKEHHN MOJIEKYJSIPHO--KUHETUYECKOU TEOpHUH.
CmauuBaHue U KanWUISpHbIE siBJICHUs. TemioBoe paciupeHue U CxaTue.

Temneparypa. CBs3b TeMmIlepaTrypbl €O CKOPOCTBIO TEIUIOBOTO JABUKEHHS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH JHEpruu:
Terronepeaaya U COBEpLICHUE paboThI. Buner TEIUIONEPEaAYu:
TEIJIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYCHHE.

KonnuectBo TemnoThl. YJienbHasi TEIUIOEMKOCTh BEIIeCTBA. TemiooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOTO Oamanca. I[lnaBmenue wu
OTBEpPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJbHAsA TEIUIOTA IUIABJICHUS.
[TapooGpazoBanue u kouaeHcarus. Mcnapenune. Kumenuwe. YnenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHUS OT aTrMoc(epHOro
JABIICHUSI.

BrnaxHocTts Bo3myxa.

DOHeprus TOIUIUBA. Y eJbHAs TEIUIOTAa CTOPaHUS.

[Ipunnumer pabots! TeruioBbix apuraresneit KI1/] TermmoBoro gsurarens.



TernoBeie ABUTI'aTCIIM M 3alllTa Opr}KaI-OHleﬁ CpCAbl.
3akoH COXPAaHCHHUA U IIPCBPAIICHNUA SHCPIHH B TCINIOBBIX IIPOICCCAaX.

Hemoncmpauuu.

1.

v e W

HaGnronenue OpoyHOBCKOTO IBUKEHUSI.

Hab6monenue nuddysum.

HabGmronenue sBaeHni CMauMBaHUS U KaMWUISPHBIX SIBJICHUM.
Habmronenue TerioBoro pacmpeHus Te.

N3meHenune namieHUs raza nmpu U3MEHEHUHM OObEMa M HArpeBaHUU WU
OXJIXKICHHH.

[IpaBuia u3aMepeHus TeMIepaTyphbl.

Bunsl renonepegaym.

OxJtaxieHre Ipy COBEPIIICHUN padOTHI.

HarpeBanue npu coBepuieHur padOThl BHEIIHUMU CHIaMHU.

. CpaBHEHHE TEIJIOEMKOCTEH pa3IMUHbIX BEILIECCTB.

. HaOmronenue KkureHus.

. HaGmrogenme mocTosiHcTBa TeMITepaTyphl TIPH TIIaBICHUH.
13.

Mogenu TeIUIOBEIX ABUTATEIICH.

Jlabopamopmuuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CHUIT MOJIEKYJISIPHOTO MIPUTSKEHUS.
OnbITHI 1O BRIPAIIMBAHUIO KPUCTAILUIOB TTIOBAPEHHOM COJIM WJIU caxapa.
OnpITEl 10 HAOIIOJICHUIO TEIUIOBOTO PACIIMPEHMS Ta30B, KXUIKOCTEH U
TBEPABIX TEI.

Ornpenenenre naBjieHMs BO3lyXa B OaJJIOHE IITPUIIA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCMMOCThH JAaBJICHHUS BO3JIyXa OT €ro
00bEMa M HarpEeBaHUS WIN OXJIAXKICHHS.

[IpoBepka rumoTe3sl JMHESHHON 3aBUCUMOCTH JITTUHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKOM TpyOKE OT TeMIIepaTyphl.

HaGnronenue wu3MEHEHUsT BHYTpPEHHEW OJHEpPruM Tejla B pe3yJibTaTe
TeTIoTIepeIadi M pabOThl BHEIITHUX CHJL.

UccnenoBanue siBIeHHS TEIUIOOOMEHA MNPH CMEUIMBAHUU XOJOJHOU H
ropsi4ey BOJBIL.

OnpeneneHre  KOJMYECTBA  TEIUIOTHI, TIOJYYEHHOTO BOJOW  IIpHU
TEIJI000MEHEe ¢ HarpeThiM METALTMYECKUM ITUJIMH]IPOM.

Omnpenenenre yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mpoiuecca NCnapeHusl.

OrnpeneseHre OTHOCUTEIIBLHONM BIAXKHOCTH Bo3dyxa. 13. OmpeaeneHue
YJICIIbHOW TEIUIOTHI IUIABJICHUS JIBJA.

Pa3ngen 7. JiekTpryecKkue 1 MATHUTHbIE SIBJICHUS.



OnekTpuzauus Ten. J[Ba poja 3JEKTpUUECKUX 3apsaaoB. BzaummopeicrBhe
3apsokeHHbIX  Ten.  3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHDKEHHBIX TEJT OT BETMYMHBI 3apsIIOB U PACCTOSIHUSI MEXK]TY TEJIaMH).

Onekrpuueckoe mnoie. Hanpsox€HHOCTh snekTpudeckoro noisd. [lpuHnmn
CYyNEepIHO3UIINU ICKTPUUYECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiaoB. DIEMEHTapHBIA 3JIEKTPUYECKUN 3aps/l.
Crpoenne atoma. IIpOoBOJZHMKM U  JUPIEKTPUKUA. 3aKOH  COXpaHEHUSs
AJIEKTPUUYECKOTO 3apsia.

DJIEKTPUUECKUIT TOK. YCIOBHUS CYIIECTBOBAaHUSI JJIEKTPUYECKOTO TOKa.
HNcTtouHnkr MOCTOSIHHOTO TOKa. JIEMCTBUSI 3JIEKTPUUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MArHUTHOE). DNEKTPUUECKUN TOK B JKHJIKOCTSX U Ta3ax.

Onektpuueckas uenb. Cwia Toka.  DJEKTPUYECKOE  HaIpsHKEHUE.
ConpoTHBieHHE NPOBOJHMUKA. Y IEJIbHOE CONPOTUBJIEHUE BewlecTBa. 3akoH Oma
o ydactka uenu. llocnemoBarenbHOe W NApauIebHOE  COEAUMHEHUE
MIPOBOJHUKOB.

PaGota u MOIIHOCTH »dJIEKTpHUUECKOro Toka. 3akoH Jxoyns—Jlenna.
DNEeKTpUYECKUE LIENU U MOTPEOUTENU dIIEKTPUUECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHUE.

[TocrositHHBIE ~ MarHuThl.  B3auMOAEHCTBHME  TMOCTOSIHHBIX ~ MAarHHUTOB.
MaruutHoe none. MarauTHoe nojie 3eMJId U €ro 3Ha4eHue Uil )KU3HHU Ha 3eMIIe.
OmnbIT Opcrena.  MarHutHoOe MoJ€ 3JIEKTPUYECKOTO  TOKA.
[IpuMeHeHre 31eKTPOMAarHuTOB B TEXHUKE. [[eliCTBHE MarHUTHOTO MOJISI HA
MIPOBOJAHUK C TOKOM. DJIEKTPOABUTATENb TOCTOSIHHOTO TOKa. Mcnosib3oBaHue
ANEKTPOJABUTATENIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBneHne 2eKTpOMarHuTHOW HHAYKIMU. [IpaBuno Jlenna.
Onektporereparop. CrocoObl MOTydEHHS MEKTPUIECKONU YHEPTUH.
DIIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOYHHUKAX dHEpTUH. /lemoncmpauuu.

1. DnexkTpusaunus Tel.

JIBa poJa 3NEeKTpUYECKUX 3apsSa0B U B3aUMOAECHCTBUE 3aPSKEHHBIX TEII.
Y CTpONCTBO U JEUCTBUE HIIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] UHIYKLIHS.

3aKOH COXpaHEHUs PJIEKTPUUECKUX 3apsJIOB.

[IpOBOTHUKY U AUDIICKTPUKH.

MoaenupoBaHue CUIIOBBIX JIUHUI 3JIEKTPUIECKOTO MOJIS.

M cTOYHUKN TOCTOSIHHOTO TOKA.
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JlericTBUSA 371EKTPUUECKOTO TOKA.
. DIIEKTPUYECKHUMN TOK B KUIKOCTH.
. 'a30BBI} pa3psn.
. I3mepeHnune CUiIbl TOKa aMIIEPMETPOM.
. I3mepeHnune 211eKTpUIECKOTO HAIIPSKEHUST BOJIbTMETPOM.
. Peocrar u marasuH conpoTUBIECHUN.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.
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15.

16.

BzanMoelicTBrE ITOCTOSSTHHBIX MarHUTOB.

MopaenupoBaHre HEBO3MOKHOCTH PA3/ICIICHUS TTOJIFOCOB MArHUTA.
MonenupoBaHr€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MATHUTOB.

OmneIiT Dpcrena.

MarauTHoE€ 1oJjie ToKa. DJIeKTPOMAarHuT.

JlelicTBE MarHUTHOTO MOJIS HA MTPOBOJHUK C TOKOM.

DJIEKTPOABUTATEND MOCTOSTHHOTO TOKA.

UccnenoBanue sBiaeHUA 3JIEKTPOMArHUTHOW UHTYKIIAH.

OmneiTel @apanes.

3aBUCMMOCTh HAIPaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCIOBHH €ro
BO3HMKHOBCHHUS.

DNeKTporeHeparop IMOCTOSIHHOrO TOoKa. Jlabopamopmuvie padomwvl u
onvimol.

OnpiTel MO HAOMIOACHUIO JJEKTpU3AIMU TEI UWHAYKIUEH U TMpHu
COITPUKOCHOBEHUHU.

UccnenoBanne AEUCTBUS AICKTPUUYECKOTO TIOJNS HA TMPOBOAHUKUA U
JIAATICKTPUKH.

COopka u mpoBepKa pabOTHI MEKTPUIECKOM IEMTH TTOCTOSTHHOTO TOKA.
N3mepeHue U peryJIMpoBaHHUE CUIIbI TOKA.

N3mepenure u peryJimpoBaHUe HAPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, WAYIIETO 4Yepe3 Pe3ucTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITEI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTD AJIEKTPUUECKOTO
CONPOTHUBJIEHUS MPOBOJHUMKA OT €ro JJIMHBL, IUION[AAW MOMEPEYHOIO
CEUCHUS U MaTepHaa.

IIpoBepka mnpaBWiia CIOXKEHUS HANPSDKEHUH NPU  ITOCIEA0BATEIbHOM
COEIMHEHHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia Uil CHIbI TOKA IPU IApaUICIbBHOM COEAUHEHUU
PE3UCTOPOB.
Omnpenenenne pabOThI 3JIEKTPUUECKOI0 TOKA, UAYILIETO YEPE3 PE3UCTOP.
OnpeneneHre  MOIIHOCTH JJIEKTPUYECKOTO  TOKA, BBIACIISIEMOU

Ha PE3UCTOPE.
HccnenoBanyve 3aBUCHUMOCTH CWIIBI TOKA, UAYIIErO 4YEpe3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEW.
Onpenenenne KIIJ] HarpeBates.
HccenenoBanre MarHMTHOTO B3aUMOJICUCTBUS IIOCTOSIHHBIX MarHUTOB.
N3yyeHne MarHuTHOTO MOJIsl HOCTOSIHHBIX MAarHUTOB NPH UX OOBEAMHEHUHT
U pa3leiICHUH.
HccenenoBanue nercTBUA DJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY .



17. ONBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBl  B3aUMOJCHCTBUSA
KaTylIKM C TOKOM M MarHuTa OT CWJIbl TOKAa W HAIpaBJICHHUS TOKa B
KaTylIKe.

18. M3yueHue nercTBrsSI MArHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue u uzydeHue padoThl 3JEKTPOABUTATENS.

20. 3mepenue KII/I anekTpoaBuraresibHOM yCTaHOBKH.

21. OnbITBI TIO0  HMCCIICIOBAHUIO SIBJIEHUS JJEKTPOMArHUTHOM WMHAYKIIUM:
WCCIICIOBAHUE WM3MEHCHUN 3HAYCHUS W HAIMpaBJICHUS HUHIYKIUOHHOTO
TOKa.

9 KUIACC

Pa3nen 8. Mexannveckue siBJICHUS.

Mexanuueckoe pABwxkeHue. MarepuanpHasg Touka. Cucrema OTCUETa.
OTHOCUTENIPHOCTh MEXAHUYECKOTO JBWKEHUS. PaBHOMEpHOE MPsSMOJIUHEHHOE
IBH>KeHUe. HepaBHOMEpHOE NpAMOJIMHEHHOE ABMKeHUE. CpellHsIsl 1 MTHOBEHHAs
CKOPOCTh T€Jia MPU HEPABHOMEPHOM JIBUYKEHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiinHEHOe jBHkeHHe. CBoOogHOE
nageaue. OneITel I amuies.

PaBHOMepHOE nBUXKEHUE MO OKpykHOCTU. [lepuon m 4dacrora oOpamieHus.
JluHerHas v yriioBas CKOpoCTH. L[eHTpocTpeMUTEIbHOE YCKOPEHHE.

ITepseiit 3akoH HeroToHa. Bropoii 3akoH Herotona. Tperuit 3akon HeroroHa.
[IpuHUMD Cynepno3unn CHUIL.

Cuia ynpyroctu. 3akoH ['yka. Cuita TpeHHsI: Cujla TPEHUSI CKOJIBKEHUS, CUITa
TPEHUS MMOKOS, APYTUE BUJIBI TPEHUS.

Cuna TsDKECTHM W 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpPEHHE CBOOOTHOTO
naneHus. J[Buxxenue mianer BOKpyr ConHua. IlepBasi kocmuyeckass CKOpPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue matepuanbHOM TOYKU. AOCOMIOTHO TBEpHoe Teno. PaBHOBecue
TBEPIOIO TEJIA C 3aKPEIUIEHHOM OChIO BpallleHUs.. MOMEHT cuibl. LIeHTp TsokecTu.

Nmnynsc tena. Mi3Menenne mmiynbca. UMmyabc cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTHBHOE ABUKEHHE.

Mexanuyeckass paboTa W MOIIHOCTh. PaboTa Cuil TSXKECTH, YHPYTOCTH,
TpeHusi. CBs3b dHEpruu U padoThl. [loTeHIMaTbHAs SHEPTUs Tea, MOAHATOrO HaJl
MOBEPXHOCTHIO 3eMJid. [loTeHIMabHas SHEpPrus cxaTou npyxuHbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKON dHEPTHH. 3aKOH COXPAaHEHUS MEXaHU4ECKOU
JHEPIUu.

Hemoncmpayuu.

1. HabOnrogeHue MeXaHUYECKOro JBHXKEHHS T€Ja OTHOCUTEIBHO PA3HbIX TEJ

OTCYETA.
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CpaBHeHuE TyTeld W TPACKTOPHUIM [BHKEHUS OJHOTO M TOTO XKE Tena
OTHOCHUTEIILHO PAa3HBIX TEJI OTCYETA.

N3mepeHne cKOpOCTH B YCKOPEHHUS IPSIMOJIMHENHOTO JIBHKCHUSI.
HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

Habmronenue aBMXeHUS Tela Mo OKPYKHOCTH.

HabGmronenue MmexaHuuecKuX sIBJICHUH, IPOUCXOSIIUX B CUCTEME OTCUETa
«Tenexka» mpum €€ paBHOMEPHOM U  YCKOPEHHOM  JIBUOKEHUU
OTHOCHUTEIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHUA TeJla OT MAacChl Tela W JCUCTBYIOIIEH Ha HETO
CUJIBI.

Habmronenue paBeHCTBa CHIT IPU B3aMMOICUCTBUH TEJ.

N3meHeHne Beca Tena npu yCKOPEHHOM JBHKEHUU.

Ilepenaya umiyabca py B3aUMOJEHCTBUM TE.

[TpeoOpa3oBanus SHEPrUU NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHne UMITyJIbCa PH HEYTIPYTOM B3aUMOAECHCTBUH.

CoxpaHeHne UMITyJIbca IIPU a0COIOTHO YIPYTOM B3aUMOCHCTBHM.
Habntonenue peakTHBHOTO JBUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUU NIPU CBOOOHOM MaJCHUU.
CoxpaHeHHe MEXaHUYECKOW YHEPTUHU MPH JIBUKEHUHU TeJla MO IEHCTBUEM
IIPY>KUHBL.

Jlabopamopuuvie pabomul u onvimel.

1.

10.

KoHcTpynpoBanue TpakTa Mg pasroHa W JAIbHEHIIErO PaBHOMEPHOIO
JIBIDKEHUS IAPUKA WU TEJICKKH.

Omnpenenenre cpeaHelt CKOPOCTH CKOJNIBKEHUS OpycKa WIM JIBHXKCHUS
[IapyuKa M0 HAKJIOHHOM IIOCKOCTH.

OmnpeneneHne yCKOpEHHUs Tena MPU PABHOYCKOPEHHOM JIBIDKECHUH TIO
HAKJIOHHOMW IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TyTH OT BPEMEHU TPH PaBHOYCKOPEHHOM
JBKEHUHU 0€3 HayalbHOU CKOPOCTH.

[IpoBepka rUMOTE3bl: €CIM TMPU PABHOYCKOPEHHOM JBUXKEHUH Oe€3
HAYaJIbHOW CKOPOCTHM IYTH OTHOCSTCS KaK psii HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJMHAKOBEHI.

HccrnenoBanne 3aBUCUMOCTH CHIIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAJIBHOTO JaBJICHHUSL.

Omnpenenenue kKodpPuIueHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTU NPYKUHBL

Omnpenenenne pabOTHI CUIIBI TPEHUS NPW PAaBHOMEPHOM JBIDKCHHUU Teja
10 TOPU30HTATBHON TTOBEPXHOCTH.

Onpenenenue pabOThl CHIBI YOPYrOCTH TMpHU MOIBEME Tpy3a C
MCIIOJIb30BAaHUEM HETIOJABUKHOTO M TIOJIBJKHOTO OJIOKOB. 11. M3ydenwue
3aKOHA COXPAHEHUS SHEPTHUH.



Pa3znen 9. Mexannuyeckue KoJieOaHUsI M BOJIHbI.

KonebarensHoe nBuxkenne. OCHOBHBIC XapaKTEPHUCTUKN KOJICOAHMI: TTEpHOI,
4acToTa, aMIuIMTyAa. MaTteMaTH4ecKuii U Npy>KUHHBIA MadaTHUKHU. [IpeBpaiieHue
SHEPIUH IPHU KOJIeOaTEITLHOM JIBMKCHHM.

3atyxatome  kosieOanusi.  BwIHyx)neHHble — KoJieOaHus.  Pe3oHaHc.
Mexannueckue BOdHBI. (CBOMCTBA MEXaHWYECKMX BOJH. I[IpononbHble W
NONEpEYHble BOJIHBL. JlMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHn4yecKrue BOJIHBI B TBEPAOM Tele, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomkocTh 3Byka u BbicOTa ToHa. OTpakenue 3Byka. MHpasByk u
yJABTPa3BYK.

Hemoncmpayuu.

1. HaGmromenue kojeOaHuil Tea MOA ASHCTBHEM CHIIbI TSOKECTH M CHUIIBI
YIPYTOCTH.

Hab6mronenue xonebanmii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmronenue BoIHY K ACHHBIX KOJIeOaHUM M pe30HaHCa.

Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJH (HA MOJIEIH).

HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHIL.

AKyCTHUYECKUI PE30HaHC.

./Iaﬁopamopubte pabomul u onvimeol.

1. OnpeneneHue 4acToTbl U nepuojia  KoJieOaHMi
MaTEeMaTHICCKOTO MasTHHKA.
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Onpenenenne 4acTOThI ¥ IIeprUoa KojieOaHU IPYKUHHOTO MasiTHUKA.
NccnenoBanre 3aBUCUMOCTH MEpUOJia KOJICOAHWM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. HccnenoBanue 3aBUCUMOCTH MepHOJa KOJIeOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBHUCHUMOCTH Mepuoja KojiebaHUM Tpy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl rpysa.

6. OnbIThl, JIEMOHCTPUPYIOLIHE 3aBHCHUMOCTb nepuojaa

Koje0aHui TPYKUHHOTO MasTHUKA OT Macchl Ipy3a U KECTKOCTU

NpY>KUHBI. 7. I3MepeHne yCKOpeHusi CBOOOHOTO Ma/ICHHUS.

Pazgea 10. DiaekTpoMarHuTHOE 1MOJi€ U 3JIeKTPOMATHUTHBIE BOJIHBL.

DJIEKTPOMarHuTHOE  TOJIE.  OJJNEKTPOMAarHuTHbIE  BOJHBL — (CBOMCTBa
3JeKTpOMarHUTHBIX BOJH. Illkanma snekTpoMarHuUTHBIX BOJH. Mcnonb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJII COTOBOM CBSI3HU.

DJieKkTpoMarHuTHas mpupoja cBera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.



2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuuvie pabomul u onvimel.

1. V3ydyeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOWIBHOTO
tenedona.

Pa3nen 11. CBeToBLI€ SIBJICHHUS.

JlyueBas MOJICIIb CBeETa. HUctounuku CBeETA. [IpssmonuHeitHOE
pacnpoctpanenue cera. 3atMenusi Connua u Jlynel. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPa)KEHHS CBETA.

IIpenomiienue cBeTa. 3akoH npenomiieHus cBera. [lonHoe BHyTpeHHEe
OTpaXCHUE CBETA. Hcnonbs30Banue MOJIHOTO BHYTPEHHETO
OTpaXEHUsI B ONTUYECKUX CBETOBOJAX.

Jlmaza. Xom mnywedr B nwmHze. OnrTmueckas cucremMa (oToammapara,
MHKpOCKONa MW Teneckona. [nma3 kak ontuyeckass cucrteMa. Bin3opykocTh u
JaJbHO30PKOCTb.

Paznoxenue 6enoro ceera B criektp. OnbiTel HetoTona. Croskenue
CIEKTpaAJIbHBIX LBETOB. Jlucnepcus ceeta. [Jemoncmpavyuu.

1. IlpsamonMHENHOE pacnpOCTPaHEHHE CBETA.

OtpaxxkeHue cBeTa.

[Toyuenue n300pa>keHuil B IIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.

OnTuyueckuid CBETOBO.

Xon mydeit B coOuparomieit JInH3e.

Xoa Iy4yer B pacCEUBAIOIIEH JTMH3E.

[Tosryuenue nzo0paxeHuid ¢ TOMOIIBIO JTUH3.

[Tpunnun aeicTBus hoToanmapara, MUKPOCKOIA U TEIECKOTIA.
10. Mojensb riasa.

11. Paznoxenue 6enoro cBera B CHEKTP.

12. [lomyuenue 6em0T0 CBETA IPH CIOKEHUH CBETA PA3HBIX I[BETOB.
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Jlabopamopusie padomul u onvimel.

1. HccnenoBanue 3aBHCHUMOCTH yTIJla OTPaKEHHsSI CBETOBOIO Jiyda OT yTJia
najeHusl.
H3ydenne xapakTepUCTHK N300paKeHUs IPeIMETa B INIOCKOM 3epKalie.
HccnenoBanrie 3aBUCUMOCTH YTJila MPEJIOMIICHUS CBETOBOIO Jyya OT yTIja
MajIcHUs] Ha TPAHUIIE «BO3AYX—CTEKIION.
[Tonydenue nzo0pakxeHu ¢ MOMOIIBIO COOMPAIOIIEH JTNH3BI.

5. Onpeznenenue POKyCHOTO PacCTOSIHUS M ONTUYECKOW CHIIBI COOMparomen
JIUH3HIL.

6. OIBITHI 1O Pa3T0KEHUIO OETIOTO CBETA B CIIEKTP.



7. ONbITHI MO BOCHPHUATUIO I[BETA MPEIMETOB MpU MX HAOJIIOIEHUU 4epe3
[[BETOBBIC (PMIIHTPBHI.

Pazgea 12. KBanToBble siBJ1eHUS.
Oneitel Pe3epdpopna u mmanerapHas moaenb aroma. Monens aroma bopa.
Hcnyckanne n nornomenue ceera aroMoM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anb(a-, O6era- u ramma-usnydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxnonnas wMogxens aromHoro sapa. HM3oronsl. PaamoaxTrBHBIE
npeBpatnieHus. [lepuoa nonypacnaga aTOMHBIX SIAEP.

Snepuble peakuuy. 3aKOHBI COXPAHEHUS 3apsJIOBOIO MU MAaCCOBOTO YHMCEIL.
DOHeprusi CBA3M aTOMHBIX sifep. CBA3b Macchl W SHepruu. Peaknuu cuHTE3a U
nenenud siaep. Ucrounuku 3aeprun CosiHIla U 3BE3I.

SAnepnasa sHeprervka. JleMCTBUS PaIMOAKTUBHBIX M3JIyYEHUM HaA KUBBIC
OpPTaHU3MBI.

Hemoncmpayuu.

CrexTpbl U3Ty4YEHUs U MOTJIOIICHHUS.

CnexTpbl pa3Iu4HbIX ra3oB.

CnexTtp BoopoIa.

HabGnronenue tpekoB B kamMmepe Buibcona.

PaboTa cuérunka HOHU3UPYIOIIUX U3ITyYEHUH.

Peructpanuss wW3dMydeHHs] TPUPOJHBIX MHHEPATIOB M MPOJYKTOB.

Jlabopamopmuusie pabomel u onvimel.

HalnroneHue CrjIomHbIX U JIMHEHYAThIX CIIEKTPOB U3ITyUYCHUS.

2. HccnepoBaHue TpEKOB: M3MEPEHUE SHEPTUM YaCTUIBI 10 TOPMO3HOMY
nyTH (o poTorpadusim).

3. H3mepenue paanoakTUBHOTO (OHA.
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IHoBTOpPHUTEIBLHO-00001AOIINH MOAYJIb.

[ToBTOpUTENHEHO--0000MIAIOIUK MOAYJIb MPEIHA3HAYEH ISl CHCTeMAaTU3alluu
U 0000mmeHnsT MPEAMETHOTO  COJAEpPKaHWS W ONbITa  JEATEIHHOCTH,
MpUOOPETEHHOTO MPU U3YUECHUH BCETO Kypca (DM3MKHU, a TAKKe IS TOATOTOBKHU K
OCHOBHOMY TOCYJIapCTBEHHOMY »JK3aMEHy 10 (u3uke [ 00ydarommxcs,
BBIOPABIIINX ATOT yUYEOHBIN MpeIMET.

[Ipu uM3ydeHUU JAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JESITEILHOCTH, HA OCHOBE KOTOPBIX 00€CIeunBaeTCs AOCTUKEHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  OOydeHus, GOpMHUpYeTCs
€CTECTBEHHOHAYYHAasl TPAMOTHOCTh: OCBOCHHME HAYUYHBIX METOJIOB HCCIIETOBAHUS
SIBJICHMM TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMCHHUSIMH OOBSICHITH (pU3MUEcKue
SBJIICHHS, TIPUMCHSSA TIONyYCHHBIC 3HAHWS, pEIIaTh 3a7adyd, B TOM YHCIE
KauyeCTBEHHBIE M SKCIIEPUMEHTATbHBIC.



IIprHIMIIMATBHO IEATEIIBHOCTHBIM XapakTep AaHHOTO paszeliia peaausyercs
3a cu€T TOro, 4Yro OOydYaromMecs BBINOJHSIOT 3a/aHus, B KOTOPBIX WM
npeiaraercs:

Ha OCHOBE MOJIYYEHHBIX 3HAHUM Paclio3HaBaTh U HAYYHO OOBSACHSATH
¢usznueckue SBIEHUS B OKpYXarolled NpHpOAEe U MOBCEAHEBHOM >KU3HU;

UCIOJIb30BaTh HAYYHbIE METOJIbI HCCIIEOBaHUS (DU3UUECKUX SIBICHUI, B TOM
qyclie JUIsl TPOBEPKHU TUIIOTE3 U MOJYyYEHHUs] TEOPETHUYECKUX BBIBOJIOB; OOBSCHATH
Hay4yHbl€ OCHOBBI HauOOJiee BaKHBIX JOCTH)KEHUN COBPEMEHHBIX TEXHOJOTHUH,
HaIlpuMep, NMPAKTUYECKOr0 MCIOJIb30BAHMS PA3JIMYHBIX MCTOYHHUKOB JHEPIUHM Ha
OCHOBE 3aKOHA IPEBPAILCHUS U COXPAHEHUS BCEX HW3BECTHBIX BHUIOB JHEPIHUM.



IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenune Gpu3MKu HA ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs HAIPaBICHO
Ha JIOCTUKEHHE JINUHOCTHBIX, METAMIPEIMETHBIX M TMPEIMETHBIX 00pa30BaTEIbHbBIX
pe3yIbTaTOB.
B pesynbrare uzyduenus Gpu3MKU Ha yPOBHE OCHOBHOI'O 00IIET0 00pa30BaHUs
y obyuatomierocs OyayT cOpMUPOBAHBI CIEIYIONIUE JTUYHOCTHBIC PE3YyJIbTAaThl B
YacTH:
1) naTpuoTH4€eCKOr0 BOCIIMTAHUS:

d MPOSIBIICHHE WHTEpEca K HCTOPUM M COBPEMEHHOMY COCTOSIHHIO
pOCCcHUiiCKOl (hM3UYECKOI HAYKH,

d LEHHOCTHOE OTHOIIEHUE K JIOCTM)KEHHUSIM POCCHUMCKUX YUEHBIX-
-(U3MKOB; 2) rPa’KIAHCKOT0 U TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

d TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXKICHHH OOIECTBEHHO
3HaYUMBIX U STHUYECKHX MPOOJIEM, CBA3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM
JTOCTUXEHUU (PUBHKY;

O OCO3HaHHUC BaKHOCTH MOPAJIbHO--3THYCCKHUX IMPUHIOHNIIOB B
ACATCIIBHOCTH y‘IéHOFO;

3) 3cTEeTHYeCKOr0 BOCIIUTAHMS

d BOCIIPUSITUE OICTETUYECKUX KauyeCcTB (PU3NYECKOW HayKu: e€
TapMOHUYHOTO TMOCTPOCHHUSI, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH; 4) LIEeHHOCTH
HAYYHOTO TO3HAHMS:

d OCO3HaHME [IEHHOCTH (PU3NYECKON HAyKH KaK MOIIIHOTO MHCTPYMEHTA
MIO3HAHHUSI MHUPA, OCHOBBI PA3BUTHUS TEXHOJIOTHM, BAXKHEUIIEH COCTaBJIAIOLICH
KYJIbTYDBI,

d pa3BHUTHE Hay4YHOU JT10003HATEIBHOCTH, UHTEpeca K
HCCIEI0BATENbCKOM IEATEIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI H 3MOIMOHAJIBHOI0
0J1aronoJryyus:

O OCO3HaHUC ICHHOCTH 0e30macHoOTo 06pa3a JKU3HHN B COBPCMCHHOM
TCXHOJOTHYCCKOM MHPC, BaXXHOCTHU IIpaBHII 0e301acHOTO IIOBCACHHUA Ha
TPaHCIIOPTC, Ha A0porax, € JSJICKTPHUYCCKUM H TCIUIOBBIM 060py,Z[OBaHI/I€M B
AOMaIlIHUX YCJIIOBUAX

d c(hOpMUPOBAHHOCTh HaBbIKa pe(eKCHH, MPU3HAHUE CBOETO MpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APYroro 4enoBeka; 6) TpyA0BOro BOCHMTAHUSA:



O dKTUBHOC Y4YACTHC B PCIICHUHN IIPAKTHYCCKUX 3aa4 (B paMKaxX CEMbH,
06pa3013aTem>H01?1 OopraHnu3alnuu, ropoaa, Kpaﬂ) TEXHOJIOTMYECKOU M COHH&HBHOﬁ
HAIIPaBJICHHOCTH, Tpe6y10HII/IX B TOM 4HUCJIC 1 (bI/ISH‘IeCKI/IX 3HaHHﬁ;

O UHTEpPEC K MPAKTUUECKOMY H3Y4YEHUIO Npodecchil, CBSI3aHHBIX C
($u3HKoil; 7) IKOJIOTHYECKOTO BOCITUTAHUS S

O OpHEHTALMs Ha IPUMEHEHNE (PU3NYECKUX 3HAHUM JUISl peleHus 3a1a4
B 00JacTH OKpy>Karollell cpeabl, IJIAHUPOBAHUS TOCTYIKOB W OLIEHKH HX
BO3MOXKHBIX ITOCIIEICTBUN JIJIs OKPYIKAIOLIEN CpEebl;

O OCO3HaHUE TI00AIBHOTO XapaKkTepa KOJIOTHYECKUX NpobieM U MmyTen
UX pEIICHUS;

8) ajanTanmu K U3MEHSIONIUMCS YCJIOBUSIM COIMATBLHON M MPHPOIHOI
cpeabl:

O NOTpeOHOCTh BO B3aUMO/ICUCTBUU MPHU BBHIIOJTHEHUU UCCIIETOBAaHUMN U
MPOEKTOB (PM3UUECKOIN HAMIPABICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSIM JPYTUX;

d MOBBILICHUE YPOBHS CBOEW KOMIIETEHTHOCTH YEPE3 NPAKTHUECKYIO
NEATENbHOCTD;

d nOTpeOHOCTh B ((POPMHUPOBAHUY HOBBIX 3HAHMIL, B TOM YHCIIE
(opMyIIMpOBATh UIEH, TOHITHSL, TUIIOTE3bI O (PU3NYECKUX OOBEKTAX U SIBICHUSX;

d 0Co3HaHHWE AePUIUTOB COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH B
obsactu pU3MKHY;

d TJIAHUPOBAHKME CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PU3NUECKUX
3HAHUI;

d CTPEMJICHHE aHAJIU3UPOBATh W BBISABIATH B3aWUMOCBSI3U TPHUPOJIBI,

00111ecTBa U PKOHOMHUKH, B TOM YHUCIIE C UCIOJIb30BaHUEM (DU3UUYECKUX 3HAHUI;

d OLICHKA CBOMX JECHUCTBUM C YYETOM BIIMSHUS HAa OKPYKAIOLIYIO Cpexy,
BO3MO>KHBIX TNI0OATBHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynapTare OcBOeHHsS TPOTpaMMbI 1O (HU3MKE HAa YPOBHE OCHOBHOTO
oOmrero obpazoBanus y odydaromierocst 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThbl, BKIIIOYAIOIINE TI03HAaBaTeNbHBIC YHUBEPCATIbHbIE YUeOHbIC ICHCTBHS,
KOMMYHUKATHBHBIE  YHUBEpCaJbHbIE  y4eOHbIe  NEHCTBUSA,  PETYJISTHBHBIC
yHHUBEpCaJbHbIC YUeOHbIC JEUCTBUSL.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIE YYeOHbIE 1eHCTBUS

Ba3oBble Jiornueckue 1eiicTBUA:



* BEISIBJISITh M XapaKTePU30BaTh CYIIECTBEHHbBIE MPU3HAKU 0OHEKTOB
(s1BIEHUN);

* YCTaHABIIMBATh CYIIECTBEHHBIN MpHU3HAK KiIacCU(PUKAIMK, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

* BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHBOPEUHUsl B pacCMAaTPUBAEMbIX (pakTax,
JTAaHHBIX ¥ HAOJIIOICHUSX, OTHOCAIIUXCSA K PU3UUECKUM SIBIICHUSIM;

* BBISIBJISITh NIPUYMHHO--CJICACTBEHHbBIE CBS3M NPHU HU3YyUYEHUU (PU3UUECKUX
SIBJIGHUHM U MPOLIECCOB, JIENaTh BBIBOJBI C UCIOJIb30BaHUEM JIETYKTHUBHBIX
¥ WHIYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBS3SIX
(hU3UYECKUX BEITUYMH;

* CAMOCTOSITEIBHO BBIOMpPATh COCO0 pelleHus: yueOHoM (hu3ndeckoi 3agauu
(cpaBHEHHE HECKOJBKHMX BApUAHTOB pEIIEHUS, BBHIOOpP Haumboiee
MOJXOJIAIIETO C yYETOM CAMOCTOSATEIHHO BbIIEICHHBIX KPUTEPHEB).

ba3oBble uccienoBare/ibCcKkue 1eiiCTBUA:

* ICTIOJIb30BaTh BOMPOCHKI KaK MCCIIEIOBATEIHLCKII HHCTPYMEHT MTO3HAHWS;

* MPOBOJIUTH MO CaAMOCTOSTEIBHO COCTaBJIEHHOMY IUIAHY OIIBIT, HECJIOXKHBIN
(bUBUYECKUIT DKCIEPUMEHT, HEOOJbIIOe HCCaeoBaHue (PU3HMUYECKOTO
SIBJICHUS;

* OIICHWBATh HAa MPUMEHHMOCTh H  JIOCTOBEPHOCTH  HWH(pOpMAIHIO,
MOJTYUYECHHYIO B X0J1€ UCCIICIOBAHUS UJIU YKCTIEPUMEHTA,;

* CaMOCTOSITETLHO (POPMYJIMPOBATH OOOOIIECHUS M BBIBOJBI MO PE3yJibTaTaMm
MPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHUS;

* IPOTHO3WPOBAaTh  BO3MOKHOE  JajbHEWIee pa3BuUTHE  (U3MUECKHUX
MPOIIECCOB, a TAK)KE BBIIBUTATH MPEIOIOKEHNS 00 UX PA3BUTUU B HOBBIX
YCIOBUSIX U KOHTEeKcTax. Pabora ¢ nndopmanueii:

* MPUMECHSTHh Pa3JIMYHBIC METOJBI, HHCTPYMEHTHI W 3alpPOCHI MPH ITOUCKE U
orOope MHGOPMAIMM WJIA JAHHBIX C YYETOM NpPEIIOKEHHON yueOHO
bu3uYecKoi 3a1a4H;

* AaHATTM3UPOBATh, CUCTEMATU3UPOBATH W HMHTEPIPETHPOBATH HWHDOPMAIIUIO
Pa3TUYHBIX BUJOB U (OPM TIPEACTABIICHHS,

* CAMOCTOSITEJILHO  BBIOMpaTh  ONTUMAIbHYIO  (GOpMYy  IIPEACTaBICHUS
uHpopMaIui W WUIIOCTPUPOBATh peEIIacMble 3aJaud  HECJI0KHBIMU
CXeMaMHM, JuarpaMmaMd, HWHOW Tpadukod M UX KOMOHUHAIMSMH.
KoMMyHHKaTHBHBIE YHHMBEpPCAJIbHbIE YUeOHbI€e JelCTBUS:

*B XOJIe OOCYXJEeHHUsI y4eOHOro Marepuasna, pe3yiabTaTOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYILECTBY 00CYKIaeMON TEMbI U
BBICKa3bIBaTh WJICU, HAIICJICHHBIE Ha PEIICHHE 3a/lauyd U TOJJIepKaHue
OJ1arokenaTeIbHOCTH OOIICHHUS;

* COTMTOCTABJISITH CBOU CYXKICHHS C CYXKICHUSIMU JIPYTUX YUYaCTHUKOB JUAIOTa,
O0OHapy’XKMBaTh PA3JIMYNUE U CXOJICTBO TIO3UITUH;

* BBIp@XaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U MMUCbMEHHBIX TEKCTaX;



* MyOJIMYHO TPEJICTABIATh PE3YJIbTaThl BBHIITOJIHEHHOTO (PU3WYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIeI0BaHUs, IPOEKTA);

* IOHUMATh M KCIOJIb30BATh MPEUMYIIECTBA KOMAHTHOW W WHAMBHY AIBHON
paboOTHI IPH PELIEHUU KOHKPETHOU (PU3NYECKON POOIEeMBI;

* IPUHUMATH IIeJT1 COBMECTHOMN JIEATENbHOCTH, OPTaHNU30BbIBATh JICHCTBUS 110
e€ JIOCTIKEHHUIO: paclpeleNsTb poJid, OOCYXIaThb MpPOLECChl U
pe3yabTaThl COBMECTHOM paOOThI, 0000IIaTh MHEHHSI HECKOJIBKUX JIFOJICH;

* BBITIOJIHATH CBOIO YacTh palOOThI, IOCTUrasi KayeCTBEHHOI'O pe3yJibTara 10
CBOEMY HANpaBICHUIO M KOOPJIWHHPYS CBOM JCUCTBUS C JPYTUMH
YJIeHaMU KOMaH/Ibl;

* OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOMIMH MPOIYKT TO KPHUTEPHSIM,
CaMOCTOSITENIBHO C(POPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUS.

PeryasituBHbIe YHMBepcaJbHbIe Y4eOHbIe NeliCTBUSA

Camoopranusanus:

* BBISIBJIITH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMUX IS
perieHus: GU3NYEeCKUX 3HAaHUMH;

s ODUEHTUPOBATHCS B  PA3MUYHBIX  MMOAXOJAaX  NPHUHITHS  PEIICHHM
(MHAMBUAYATBRHOE, TIPUHSATHE PEIICHUS B TPYINIE, NMPUHATHC PEIICHUI
rpymnmon);

* CAMOCTOSITETLHO COCTABJISITH QJITOPUTM pEIIeHUs] (HU3MUECKOMN 3a/lauu WK
TJIaHa MUCCIEOBaHUS C y4ETOM HMMEIONIUXCS PECYpCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTHUPOBATh MpeJiaraéMble BapUAHTHI PEIICHU; O
JienaTh BHIOOp M OpaTh OTBETCTBEHHOCTH 3a pemieHne. CaMOKOHTPOIb,
IMOIUOHAILHbII UHTEJIEKT:

» 1aBaTh aJICKBAaTHYIO OIICHKY CHTYallU{ W TIpejlarath IiaH e€ N3MCHCHHUS,

* OOBSCHATH  MPUYUHBI  JOCTIDKEHUS  (HEIOCTHKEHUS)  Pe3yJIbTaToB
NeSATeTLHOCTH, J1aBaTh OIEHKY IPUOOPETEHHOMY OTIBITY;

« BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM 4YHCII€ B XOJ BBIMOJHEHUS
(Gu3MUEeCKOro HUCCIENAOBaHMS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIUXCS CHUTyalllid, yCTAaHOBJICHHBIX OIIUOOK,
BO3ZHMKIIUX TPYIHOCTEM;

* OIICHUBATh COOTBETCTBHUE PE3YJIbTATA TN M YCIOBHIM;

* CTaBUTH CeOS HA MECTO JPYTOTO YEJIOBEKA B XOJ€ CIOpa WIIA JUCKYCCHH Ha
HAy4HYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOTO;

« IPU3HABaTh CBOE MPABO HA OLIMOKY MPH pElICHUH PU3NYECKUX 3a]a4 WU B
YTBEPKICHUIX Ha HAyYHbIC TEMBI U TAKOE K€ MPABO JAPYIoro.

NPEAMETHBIE PE3YJIBTATDBI



K xonIty oOydenus B 7 Kjiacce npeaIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:
* HCTI0JIb30BaTh MOHATHS: PUBHMUECKHUE U XUMHUUYECKHUE SIBJICHUS, HAOII0/ICHHE,
AKCIEPUMEHT, MOJIEJb, TUIOTE3a, CAUHUIILI (DU3NUECKUX BEIIMYUH, aTOM,
MOJIEKYyJIa, arperarHbleé COCTOSIHUSL BemiecTBa (TBEpAOE, IKUIIKOE,

razoo0pasHoe), MEXaHUYECKOe JBUYKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TNPSIMOJIMHENHOE), TPAeKTOPHs, pPaBHOACHCTBYIOLIAs
cwia,  gedopmanms  (ynpyras, IUIACTUYECKasl),  HEBECOMOCTb,

COOOIIIAOIINECS COCYIbI;

* pasnuuath sBieHuUS (MuQdy3us, TEIIOBOE IBUKEHUE YaCTHUI[ BEIECTBA,
paBHOMEPHOE  JIBIDKCHUE, HEPABHOMEPHOE  JIBI)KCHUE,  HWHEPIus,
B3aMMOJICMCTBUE TEJ, PABHOBECHUE TBEPHABIX TEI C 3aKPEIUVIEHHOM OCHIO
BpalllCHUA, TIepe/ladya MaBJICHHUS TBEPABIMU TEJIAMHU, >KUIKOCTAMHU H
razamy, arMoc(epHoe JaBlieHWE, IUIaBaHWE TeJ, IMpeBpalleHUs
MEXaHMYECKON SHEPruu) IO ONUCAHUI0 MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOITUX JTaHHOE (PU3NUECKOE SIBIICHUE;

s pacmo3HaBaTh  MPOSBICHHE  HM3YYCHHBIX  (U3MYECKUX  SBJICHUH B
OKpY’)KaloIeM MHpEe, B TOM uucie (U3HUECKUE SBICHUS B TPHUPOJE:
MIPUMEPHI JABMIKEHHUSI C PA3IMUYHBIMU CKOPOCTSIMU B KMBOW W HEXKUBOU
MpUpPOJIe, NECUCTBUE CWJIBI TPEHUS B TMPUPOJAE M TEXHUKE, BIIUSIHUEC
aTMoc(epHOro AaBieHUs Ha >KUBOW OpPraHU3M, IUIaBaHUE PHIO, phIYard B
TeJIe YeJIOBEKa, IIPU 3TOM IEePEBOAUTH MPAKTUUECKYIO 3a7a4y B YUeOHYIO,
BBIJICJISITh CYILECTBEHHBIE CBOMCTBA (MTPU3HAKH) (PU3UUECKUX SBJICHUIA;

* ONKCHIBATh U3y4YEHHBIE CBOMCTBA Tel U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
dbuzuyeckre BeMUUMHBI (Macca, 0O0bEM, IUIOTHOCTH BEIIECTBA, BpeMs,
MyTh, CKOPOCTb, CPEAHSISI CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSXKECTH, BEC
Tella, Ccuila TpPEeHUs, JAaBileHue (TBEPAOTO Tella, KUJIKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHMYECKas padoTa, MOIHOCTh, TUICUO CHIIHI,
MOMEHT CWJIbI, KOX()(HUIMEHT TONE3HOTO JACHCTBUS MEXaHHU3MOB,
KUHETUYEeCKass W MOTCHIMAIbHAS 3HEPrusi), IpU OMUCAHUM MPABUIBHO
TpakTOBaTh  (U3WYECKUH  CMBICI  HMCIOJB3YEeMbIX  BEIWYMH, HUX
0003HaYeHUs W E€AUHUIIBI (U3UYECKUX BEJIWYUH, HAXOJIUTh (HOPMYIIBI,
CBSA3BIBAIOIINE JTAHHYIO (PU3MUYECKYIO0 BEIMYUHY C JPYTMMH BEIUYHWHAMM,
CTPOUTH TPaPUKH U3yUECHHBIX 3aBUCUMOCTEH (DU3NICCKUX BEIIMUMH;

* XapaKTepU30BaTh CBOWCTBA TeJ, (U3MUECKHE SBICHUS U TIPOIECCHI,
WCIIOJIB3Ysl MpaBUJia CIOKEHUsI CUi (BIOJIb OJHOM MpsMOii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBWIO paBHOBECHs pbruara (0y0ka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPAHCHUS MEXaHWYECKOU
DHEPrUW, TPH OTOM JaBaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA H
3alMChIBaTh €r0 MAaTEMATUUYECKOE BBIPAKEHHUE;



*« 00BACHATD (PU3NYECKHUE SBICHUS, IPOLECCH U CBOMCTBA TEJ, B TOM YMCIE U
B KOHTEKCT€ CHUTYyallUM I[PAKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBIISITh IPUYMHHO--CIIEICTBEHHBIE CBSI3U, CTPOUTh OObsCHEHUE U3 1—-2
JOTUYECKHUX I1IaroB ¢ ONOpPOM Ha 1—2 M3yuYEHHBIX CBONCTBA (PU3MUECKUX
ABJICHUM, PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

« pemaTh pacu€THble 3aa4u B 1—2 neiCcTBUS, UCTIONb3YS 3aKOHBI U (POPMYIIbI,
CBSI3bIBAIONIME (PU3WYECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUS
3aJ]aud  3allMChIBaTh KpPaTKO€ YCJIOBHE, IMOJCTaBIATh (PU3HUECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOAUTH Pacuérhl, HaXOJUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE IJIsl PELICHUs 3a]a4, OIICHUBATh PEATUCTUYHOCTh
MOJTy4YEeHHOUW (PU3UYECKON BEITMYHNHBL;

*pacrno3HaBaTb NPOOJIEMBI, KOTOPbIE MOXXHO pEHIUTh MPU [OMOIIU
(u3NYECKUX METO/OB, B OIIMCAHUU UCCIIEJOBAHMS BBIJEIATH IPOBEPSIEMOE
OpEeaNoiiokeHne  (TMHoTe3y),  pasindyarb U HMHTEPIPETHPOBATH
IOJIyYEHHBIM pe3yibTaT, HaxOAuUTb OLIMOKM B XOJ€ OIBITA, JAENaTh
BBIBO/JIBI 10 €70 PE3YJIbTATaM;

* IPOBOJIUTH OTIBITHI 10 HAOTIOACHHUIO (PU3UYECKUX SBICHHUM WU (PU3NIECKUX
CBOMCTB TeN: (POPMYIUPOBATH MPOBEPSIEMbIE MPEATOIO0KEHHS, COOUPaTh
YCTaHOBKY W3 MPEJIOKEHHOTO 00OpYyA0BaHUs, 3alIUChIBATH XOJ ONbITA U
(GbopMyIHpOBaTh BHIBOJBI;

* BBIIIOJIHATh MNPSMBIE HW3MEPEHUs] PACCTOSHMS, BPEMEHH, MAacChl Tea,
00bEMa, CHIBI M TEMIEepaTypbl C MCHOJIb30BAHUEM AaHAJOIOBBIX U
nM(ppoBbIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUs NPUOOPOB € YUYETOM
3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

* IPOBOJUTH UCCIEIOBAaHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BETUYMHBI OT
JpPYrol C HCMOJb30BAHUEM IMPSAMBIX H3MEPEHHHN (3aBUCUMOCTH IIyTH
PAaBHOMEPHO JBIKYLIETOCs Tela OT BPEMEHU JABWIKCHHS Tela, CHJIIbI
TPEHMsI CKOJIbKEHHUSI OT Beca Teja, KauecTBa O0OpabOTKM MOBEpXHOCTEH
T€J1 W HE3aBUCUMOCTHU CUJIBI TPEHHUS OT ILIOLIAAU COIPUKOCHOBEHHMS TeEll,
CWIBl YIPYTOCTH OT YJIMHEHMsI NPYKUHBI, BBITAJIKUBAIOLIEH CHIIBI OT
00béMa MOTPY)KEHHOM dYacTW Tela U OT IUIOTHOCTH JKHJAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeNa, OT NIIYOUHBI, HA KOTOPYIO IOTPYKEHO
TEJO, YCIOBUI IJIaBaHUS TeJl, YCIOBHIl paBHOBECHs pbluara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4YE€OHOTO HCCIEAOBAaHMS, COOHMpATh
YCTaHOBKY W BBINOJHATh W3MEPEHUs, CIEAys IPEUIOKEHHOMY IUIaHY,
(GUKCUpOBAaTh PpPE3yJNbTAThl MOJYYEHHOW 3aBUCUMOCTU  (PUIUUYECKUX
BEJIMYUH B BUJE MPEMJIOKEHHBIX TaOIUI U TPAPUKOB, J€IaTh BHIBOJBI 110
pe3yJibTaTaM UCCIIEA0BaHus;

* IPOBOJUTh KOCBEHHBIE M3MEPEHUs (UINUYECKUX BEIUYUH (IUIOTHOCTh
BEILECTBA JKUIAKOCTM M TBEPAOIO Tela, CWIA TPEHUS CKOJIBKEHMS,
JaBJICHUE  BO3JyXa, BBITAJIKMBAKOWIAS  CHWJIA, JCHCTBYIOIIAs  Ha



MOTPY)KEHHOE B JKHJIKOCTh TeENO, KOA((OUIMEHT TMOJE3HOTO JCHCTBUS
IOPOCTBIX MEXaHU3MOB), CIeAys NPEUIOKEHHON HMHCTPYKUMH: TpHU
BBIMIOJTHEHUN H3MEpPEHUN coOupaTh SKCIEPUMEHTAIBHYI0 YCTaHOBKY U
BBIUMCIISATh 3HAUEHUE UCKOMOW BEJIMYNHBI;

« cOOMIOaTh MpaBUila TEXHUKHA O€30MaCHOCTU MpHU padoTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

* YKa3bIBaTh MPHUHIMMBI ACHCTBUS NPUOOPOB M TEXHUUYECKHX YCTPOMICTB:
BECHI, TEPMOMETp, IUHAMOMETD, COOOIIAIOIIUECS COCYIbI, OapoMerp,
phIyar, MOJBUKHBIN M HEMOBMKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTh;

* XapaKTepu30BaTh MPUHIMIBI  JEHCTBUS  W3YYCHHBIX TMPUOOPOB U
TEXHHYECKUX YCTPOMCTB C OMOpPON HAa WX oOmnucaHus (B TOM YHCIE:
MOAIIUITHUKK, YCTPOWCTBO BOJOMPOBOJAA, TUAPABIMYECKHNA Tpecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBOK HACOC, apEOMET)), MCIIOb3Ys 3HAHUS
O CBOHCTBaX (PM3UYECKHUX SBJICHUN M HEOOXOAUMbIE (HU3NUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

* IPUBOJIUTH MPUMEPHI (HAXOAUTh UH(OPMAIIHIO O IpUMEpPax) MPaKTUIECKOTO
UCTIOJIb30BaHUsl (U3UYECKUX 3HAHWA B TIOBCETHEBHOW KW3HU IS
obecrnieueHus 0€30MacCHOCTH IPH OOpaIleHUuH ¢ MprubdopamMu 1



TEXHUYECKUMU YCTPOICTBAMM, COXPAHEHMsI 310pOBbsI U COOIIOACHMS
HOPM 3KOJOTHYECKOTO MTOBEACHUS B OKPYKAIOILEH CPEE;

* OCYIIECTBIIATH OTOOpP MCTOYHUKOB HH(popmanuu B HHTepHere B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLIUXCS
3HAHMM U TyTEM CpPaBHEHUS pPa3IUYHbIX HMCTOYHUKOB BBIICISATH
uH(popmanuio, KOTOpas SBISIETCS MPOTUBOPEYMBOM WM MOMKET OBITh
HEIOCTOBEPHOM;

* ICII0JIb30BATh NPU BBINOJHEHUH Y4YEOHBIX 3a/laHUi Hay4YHO--TIONMYJISPHYIO
auTepatypy  (QPU3MYECKOTO  COAEpXkaHHs, CIpPaBOYHBIE MaTEpHUATIBI,
pecypcbl cetu HTEpHeT, BiiageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTA,
npeoOpa3zoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOM CHUCTEMBI B IPYTYIO;

* cO371aBaTb COOCTBEHHBIE KpPATKHE IMHUCbMEHHBbIE M YCTHBIE COOOIIEHMsI Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMaALUU (PU3NYECKOTO COJAEpPIKAHUS, B TOM
yycie MyOJuYHO JenaTh KpaTKue COOOLIEHMsS O pe3ysibTarax MpPOEKTOB
WIKM Y4eOHBIX HCCIEIOBaHWN, TPHU OSTOM TPaMOTHO MCHOIb30BATh
U3YUYCHHBI TOHSATHMHBIN ammapaT Kypca (QHU3UKHA, COMPOBOXKIATH
BBICTYIUJICHUE NPE3CHTALUEN;

*IIpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIIENOBAaHUN paclpeneisiTh
0OSI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IMOCTaBICHHBIMU 3aJaduaMH,
CIICIUTHh 34 BBIIOJIHEHWEM IUIAHA JEWCTBHM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBIH  BKJaA B  JCATENBHOCTb  TIPYIIbI,  BBICTPAUBATH
KOMMYHHKATUBHOE B3aMMOJICHCTBHE, YUUTHIBASE MHEHUE OKPYKAIOIIHX.

K xoHiry oOyueHusi B 8 kij1acce nmpeMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUM:

* UCIIOJIb30BaTh MOHSTHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHKEHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTATUIMYECKUE
u aMmop(dHBIC Tena, HACHIIICHHBIM M HCEHACBHIIICHHBIM map, BIAKHOCTH
BO3/yXa, TEMIIEpATypa, BHYTPEHHSSI DHEPIUs, TEIUIOBOM JBUTaTENb,
AJIEMEHTAPHBINA AIEKTPUUECKUHN 3apsil, NIEKTPUUECKOE TOJE, TPOBOJHUKU
Y TUDJIEKTPUKH, MIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TI0JIE;

s pa3nuyaTh SBJICHHUS (TEIUIOBOE pacCIIMPEHHE W CXaTue, TeIviomnepeaaya,
TEIUIOBOE paBHOBECHE, CMayMBaHWE, KalWJUISIPHbBIC SBJICHUS, WCHApEHUE,
KOHJICHCAIUs, IUIaBJI€HUE, KpUCTauin3auus (OTBEpACBAaHUE), KUIICHHUE,
Teronepeaaya (TerIoNnpOBOAHOCT, KOHBEKIIHS, U3Iy4YEHUE),
AJIEKTPU3ALUA TEJ, B3aUMOJICCTBHUE 3apsI0B, JECUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCHCTBUEC MAarHUTOB, JCHCTBUE
MAarHUTHOTO TI0JIs Ha MPOBOJHUK C TOKOM, SJICKTPOMArHUTHAs WHIYKIIHS )
[0 OIMCAaHUI0 MX XAPAKTEPHBIX CBOWCTB MW Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JIaHHOE (u3nueckoe SBJICHHE, pacIlliO3HaBaTh
MPOSIBJICHUE M3YYCHHBIX (PU3MUECKUX SIBIICHHH B OKPY’)KarolleM MHpE, B
TOM 4Hcie pu3nyecKue SBJICHHUS B IIPUPOJIC: TOBEPXHOCTHOE HATSHKCHUE U



KalWLISIPHBIE SBJICHHUS B NPHUPOJE, KPUCTAUIBI B INPUPOJE, U3IyUYEHUE
Connua, 3amep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE pPOCHI,
TyMaHa, WHes, CHera, OJJEeKTpUYECKHuEe sABJIEHUS B aTMmocdepe,
AJIEKTPUYECTBO JKUBBIX OPIraHMW3MOB, MarHUTHOE I0JIe€ 3eMid, Jpeud
MOJIFOCOB, POJIb MAarHUTHOTO TOJISL JUIsl KWU3HU Ha 3emie, MOJISIpHOE
CUSIHUE, TMPU OSTOM TMEPEBOAUTH MNPAKTUUYECKYIO 3a7adyy B Yy4deOHyIo,
BBIJICJISITh CYILIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (PU3UUECKUX SBJICHUIA;

* OIIUCHIBATh W3YUYEHHBIE CBOMCTBA Tel U (PU3MUECKUE SBICHUS, UCIONb3YS
busnyeckue BeNMUYUHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUS, KOJIUYECTBO
TEIUIOTHI, YJENbHAs TEIUIOEMKOCTh BELIECTBAa, YJIEIbHAs TEIUIOTA
IUTABJICHUA, yJENbHas TemloTa MapooOpa3oBaHUs, YIelbHas TeIuloTa
CTOpaHMsI TOIUIMBA, KOA((UIMEHT TMOJEe3HOTr0 JCHCTBHUS TEIIOBOM
MAalllMHbI, OTHOCHUTEJIbHASI BJIIAJKHOCTH BO3/yXa, JJEKTPUYECKUN 3apsn,
CWJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COINPOTUBIICHUE IPOBOJIHUKA,
YAEIbHOE  CONPOTHMBIIEHHWE  BEIIECTBA, paboTa W MOIIHOCTh
JIEKTPUYECKOTO  TOKa), IpU ONHMCAHWU IPABWIBHO  TPaKTOBAaTh
(¢u3NYECKUN CMBICT HCIOJb3yEMBIX BEIMYMH, 0003HAUEHMS] U €IUHULIbI
bu3nyecKuX BEIUYUH, HAXOAUTh (OPMYIIbL, CBS3BIBAIOLINE JAHHYIO
(U3HYECKYI0 BEJIIMYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

* XapaKTepU30BaTh CBOMCTBAa Tel, (U3NYECKUE SBIEHHUS U IPOLECCHI,
UCIIOJIb3YS] OCHOBHBIE IMOJIOKEHUSI MOJIEKYJISIPHO--KHHETUYECKON TEOpHUH
CTPOEHHUsI BEIIECTBA, NMPUHLHUII CyNEPIIO3UIUH MOJEH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpAaHEHMS 3apsia, 3akoH Oma Juis ydacTKa LENH, 3aKOH
[xoyns—JleHa, 3aKOH COXpAaHEHUS DJHEPrUM, IMpPU OTOM J1aBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alUChIBaTh €r0 MaTeMaTHYeCcKOe
BBIPAKEHUE;

« 00BACHATH (PU3MUECKHE MPOLECChl M CBOMCTBAa TEl, B TOM 4YHUCIE U B
KOHTEKCTE CUTyalluil MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIISATh
NPUYNHHO-CJIEICTBEHHBIE CBSI3HM, CTPOUTh 00BACHEHUE U3 1—2 JTOrHuecKux
11aroB ¢ Omnopod Ha |—2 H3yYEHHBIX CBOICTBA (PU3MUECKHUX SIBICHUI,
bu3nYeCKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

« pemarh pacuéTHbIE 3a/1a4u B 2—3 1EWCTBUS, UCIIOIb3YS 3aKOHBI U (POPMYJIBL,
CBSI3bIBAIOLIME (PU3MUECKHE BEJIWYMHBL: HAa OCHOBE aHalIW3a YCJIOBUS
3a[1a4y 3alMCBIBATh KPATKOE yCIIOBHE, BBISABIIATH HEJOCTATOK JAHHBIX IS
pelIeHus 3aJa4M, BbIOMPATh 3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE ISl €€
pelIeHus, NPOBOJAMTH PAcCUYEThl M CPABHUBATh IOJYYEHHOE 3HAYCHUE
(U3HYECKON BEIIMYMHBI C U3BECTHBIMU JAHHBIMU;

s pacrno3HaBaTb NPOOJIEMBI, KOTOPbIE MOXXHO pEHIMTh MPH [MOMOIIU
(Gu3NYECKUX METOJOB, MCIOJIb3Yys ONHMCAHWE MCCIEAOBAHUSA, BBIICIATDH



MIPOBEPSAEMOE  MPEAIONIOKEHUE, OLEHUBaTh MPAaBUJIBHOCTh MOPSAKA
MIPOBEICHUS UCCIIE0BAHUsA, J€1aTh BEIBOBI;

* POBOJIUTH OMBITHI 10 HAOTIOACHUIO (DU3UUYECKUX SIBICHUM WIIM PU3HMUECKUX
CBOMCTB TeJl (KamWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUSI BO3/lyXa OT
ero oobEMa, TeMrepaTypbl, CKOPOCTH MPOLIecca OCThIBAHUS U HAarpeBaHUs
MpU U3IYYCHUH OT IBETA M3JIydaromie (MOTIoNaroIiei) MOBEPXHOCTH,
CKOPOCTh HMCIHApEHHUsi BOJbI OT TeMIEepaTypbl KUAKOCTH W IUIOMIAAN €€
MOBEPXHOCTHU, DJIEKTPU3alMsl TEJl W B3aUMOAECHCTBUE AIEKTPUUECKUX
3apsioB, B3aUMOJICMCTBUE IIOCTOSIHHBIX MAarHUTOB, BU3YyaJIM3allUs
MAarHUTHBIX MOJIEN TOCTOSIHHBIX MAarHUTOB, IEUCTBUSI MArHUTHOTO TIOJISI HA
MNPOBOJHUK C  TOKOM, CBOMCTBA  JJCKTPOMAarHuWTa, CBOMCTBA
ANIEKTPOJIBUTATENST TIOCTOSTHHOTO TOKa): (opMyIupoBaTh MPOBEPSEMbIE
MIPEIIOJIOKEHHUS, coOupaTh YCTaHOBKY u3 MIPEAJIOKEHHOTO
000pyI0BaHUs, ONIMCHIBATH X0 ONBITA U (POPMYJIMPOBATH BHIBO/IBI;

* BBIIIOJIHATH MPSMbIE U3MEPEHUSI TEMIIEPATYpPbl, OTHOCUTEIBHON BIAaXKHOCTH
BO3/lyXa, CHJIbI TOKAa, HAIpSHKEHUST C HCMIOJb30BAaHUEM aHAJIOTOBBIX
MpUOOPOB W JATYMKOB (DM3MYECKUX BEITUYHH, CPABHHBATh PE3YJIBTATHI
M3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHOMN MOTPEIIHOCTH;

* IPOBOJIUTHh HUCCIEOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BETUYHUHBI OT
JpPYyroil C UCHOJb30BAaHHEM TMPSIMBIX HM3MEPEHHN  (3aBUCHMOCTH
CONPOTHUBJIEHUSA MPOBOJHUKA OT €ro JJIMHBL, IUIONAJAH MOMEPEYHOIO
CEUEHUS U yAEIIbHOTO COMPOTUBIIEHUS BEUIECTBA MPOBOJIHHKA, CHUJIBI TOKA,
UIyIIEro 4epe3 TMPOBOAHUK, OT HaMpsSOKEHUs] Ha  MPOBOJHUKE,
HCCIICIOBAHUE TIOCIEAOBATEILHOTO M MapalIeIbHOTO  COSAMHEHUM
MPOBOJHUKOB): IUIAHUPOBATh MCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUs, CIeAys MPeJIO)KCHHOMY IUlaHy, (DUKCUPOBATH
pe3yJbTaThl TOJYYEHHOW 3aBUCUMOCTU B BHJI€ TaOJMI[ M TpadHUKOB,
JIeJIaTh BBIBOJIBI IO pE3yJIbTaTaM UCCIEIOBaHMUS;

* POBOJINTh KOCBEHHBIE W3MEpeHUs (U3UYECKUX BenWYWH (yAeiabHas
TEMI0EMKOCTh  BEIIECTBA, COMPOTUBJIEHUE TMPOBOJHUKA, paboTa ™
MOIIHOCTb 3JIEKTPUYECKOrO TOKAa): TUIAHUPOBATh HM3MEPEHUs, coOUparh
AKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAYyS NPEIJI0KEHHON MHCTPYKUUH, U
BBIYUCIISATh 3HAYCHHUE BEJIUYMHBI,

* cOOIONATh TIpaBUJIa TEXHUKHA 0€30MaCHOCTH MpHU padoTe C J1abopaTopHBIM
000pyI0BaHUEM;

* XapaKTepU30BaTh MPUHIMIBI  JCHUCTBUS  H3yYCHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HUX OMUCaHUA (B TOM YHCIIE:
CHUCTeMa OTOIUICHHS JOMOB, TUTPOMETp, IMapoBas TypOHWHA, amIepMmerp,
BOJIbTMETP, CUETUHUK DIJIEKTPUUECKOW SHEPTUHU, SIEKTPOOCBETUTEIIbHBIC
MpUOOPHI, HArPEBATEIbHBIE DIIEKTPONIPUOOPHI (IPUMEPHI), ITEKTPUIECKUE
MPEOXPAHUTEIIH, DJIEKTPOMArHUT, SIEKTPOBUTATEb MIOCTOSIHHOTO TOKA),



UCTIONIB3YSl 3HAHMUS O CBOWCTBaX (U3WYECKUX SIBICHHA W HEOOXOJUMBIC
dusnyecKkue 3aKOHOMEPHOCTH, pAacllO3HABaTh IIPOCTBIE TEXHUYCCKUE
YCTPOMCTBA W HM3MEPHUTEIbHBIC TPUOOPHI MO CXEeMaM H CXEMaTHYHBIM
pUCYHKaM (KHJIKOCTHBIA TEPMOMETp, TEPMOC, TICUXPOMETpP, TUTPOMETP,
JIBUTATEIb BHYTPEHHETO CrOpaHUs, 3JCKTPOCKOI, PEOCTaT), COCTaBJIATh
CXEMBI JJICKTPHYCCKUX IIENCH ¢ IMOCIeIOBaTeIbHBIM W MapalieIbHbIM
COCMHCHUEM 3JIEMEHTOB, pa3iinuas yCJIOBHbIC 0003HAYCHHS 3JICMCHTOB
AJIEKTPUYECKUX 1ETIEH;

* IPUBOJIUTH IPUMEPHI (HAXOAUTh HH(POPMAITHIO O IPUMEPax ) MPAKTUIECKOTO
UCIIOJIb30BaHUsT (U3WYECKUX 3HAHWKW B TIOBCCTHEBHOW IKW3HH  JUIS
obecrieuenus Oe30macHOCTH TMpu  oOpamieHuu ¢ TnpubdbopamMu U
TEXHHYCCKHUMH YCTPOMCTBAMHU, COXPAHEHHUS 3J0POBBS M COOJIOJICHUS
HOPM DKOJIOTHYECKOTO TOBECHHSI B OKPY KaIOIIEH cpejie;

* OCYNIECTBIISAITh ~ MOWCK HWHpOpMamuu  (PU3MUECKOTO  COACpX)aHHUS B
WuTepHeTe, Ha OCHOBE WMEIONIMXCA 3HAHUH © MYyTEM CpPaBHEHHS
JOTIOTHUTEIBHBIX ~ MCTOYHWUKOB  BBIJACIATH  HH(POPMAIUIO, KOTOpas
SIBJISICTCS] IPOTUBOPEYMBOM MIIH MOYKET OBITH HEJIOCTOBEPHOM;

* ICTIOJIb30BaTh MPH BBINOJIHEHUU YYEOHBIX 33JaHHUIl HAY4YHO--MOMYJISPHYIO
auTepaTypy (pU3NYECKOro COJEp>KaHMs, CIPABOYHBIE MaTepUabl,
pecypcel cetu MIHTepHET, Bi1aeTh NpuéMamMyu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

- cO37laBaThb COOCTBEHHbIE NHUCbMEHHBIE U KpaTKHE YCTHBIE COOOILEHUS,
0000mmass wHPOpMAIMIO W3 HECKOJbKUX HCTOYHUKOB (HUBHUECKOTO
cCoepXaHus, B TOM 4YHUCJIE MyOJIMYHO TPEACTABIATh PE3YJIbTAThI
IIPOEKTHOW WJIM MCCIEAOBATENBCKON IEATEIBHOCTH, MPU 3TOM I'PaMOTHO
UCIOJIb30BaTh M3YYEHHBIM TOHATUMHBIA anmapaT Kypca (U3HKH,
CONPOBOKIATh BBICTYIUICHUE NIPE3CHTALINEN;

*IIPU BBINIOJHEHUH YYEOHBIX NPOEKTOB U HCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB PaCHpEeNeNsiaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUU C
IIOCTABJICHHBIMM 33Jla4aMH, CIEAUTH 3a BBIIOJHEHHUEM IUIAHA JNEWCTBUU U
KOPPEKTUpOBaTh €ro, aJeKBaTHO OLIEHMBAThb COOCTBEHHBIM BKJIaJ B
NEATEIIBHOCTh IpYIIIIEL, BBICTPauBaTh KOMMYHUKAaTHUBHOE
B3aUMO/IEICTBHE, IPOSBIISAL TOTOBHOCTh pa3peliaTb KOH(IUKTHIL.

K xonity oOydenus B 9 kijiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

* UCTIOJIB30BAaTh  MOHSTHSA: CHUCTeMa OTCu€ra, MaTepuajlibHas TOYKa,
TPAEeKTOPHs, OTHOCUTEIBLHOCTh MEXaHUYECKOTO IBIKECHUS, JedopMarius
(ynpyrasi, mjgacTuyeckasi), TpPEHHUE, LEHTPOCTPEMUTEIHLHOE YCKOPEHHE,
HEBECOMOCTh U TEPErpy3KH, LEHTP THKECTH, aOCOJTIOTHO TBEPAOE TEJo,
IEHTP TSHKECTH TBEPJOTO Tella, paBHOBECUE, MEXAaHMUYECKHUE KOJIeOaHUsI U
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPA3BYK, IJICKTPOMArHUTHBIE BOJIHBI,



IIKaJIa JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAbHO30PKOCTH,
CHEKTPbI HCIYyCKAaHUA U MOIJIOIIEHUs, alnb(da-, 0eTa- U raMMa-u3aydeHus,
W30TOIIBI, I/IEPHAs YJHEPIeTUKA,

e paznuyaTh SBICHHS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEIHOE
JBUKEHUE, DPaBHOYCKOPEHHOE NPSIMOJMHEWHOE ABUKEHUE, CBOOOIHOE
NajieHUue TeJ, PABHOMEPHOE JIBUJKEHHE 10 OKPY>KHOCTH, B3aUMOJCHCTBUE
T€Jl, PEaKTUBHOE JIBUJKEHUE, KoJjeOaTellbHOE JIBMKEHUE (3aTyxarouue u
BBIHYKJICHHbIE KOJIeOaHMsI), PE30HAHC, BOJIHOBOE JIBHIKEHHUE, OTPaKCHUE
3ByKa, NPSIMOJIMHEWHOE PacnpOCTPaHEHUE, OTPAKEHUE U IPEIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3ioKeHue O0eIoro cBera B
CHEKTp M CJOXKEHUE CHEKTPAIbHBIX LBETOB, JHCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOSHUKHOBEHUE JMHENYATOrO CHEKTpa
U3JIy4YEHUs) IO OIMCAHMIO X XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SIBIICHUE;

pacrno3HaBaTh  MPOSIBIEHME  H3YYEHHbIX  (PU3MUECKUX  SBICHUH B
OKpyXaromeM Mupe (B ToM uwucie (usnueckue SBICHUS B MPHUPOJE:
NPWINBBI U OTIUBBI, ABMKEHUE TU1aHeT CONHEYHON CUCTEMBI, pEAKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPUSATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJIHBI, I[yHaMH, 03XO, IBETa Tel,
ONTUYECKUE SIBJIECHUS B NPUPOAE, OMOJIOTMUECKOE JEHCTBUE BUIUMOTO,
yIbTPapuOIETOBOTO M PEHTICHOBCKOIO M3JIyYEHHUH, €CTECTBEHHBIH
pPaZMOaKTUBHBIN (POH, KOCMMUYECKHUE JIy4H, PaJUOAKTUBHOE W3Iy4YECHUE
IPUPOJIHBIX MHMHEPAJIOB, JEHCTBHE PpAaJUOAKTUBHBIX W3IyYEHHH Ha
OpraHu3M YeJIOBEKa), NPH 3TOM NEPEBOJMUTH NPAKTUYECKYIO 3a/1ady B
y4eOHYI0, BBIICIATh CyLIECTBEHHbIE CBOWCTBA (IIPU3HAKH) (PU3NYECKHUX
SIBIICHUI;

* ONMCHIBATh WM3YUYEHHbIE CBOMCTBA Tel W (PU3UYECKUE SIBICHUS, HCHOIB3YS
¢usnyeckue BETUYHMHBI (CpEIHSS W MTHOBEHHas CKOpPOCTb Tela MpHu
HEPaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE, MEepEMELIEHUE, MyThb, YIoBas
CKOPOCTb, CHJIa TPEHUS, CWjia YNPYIOCTH, CUJIa TSHKECTH, YCKOPEHUE
CBOOOJHOTrO TMAaJeHHs, BEC Tela, HMIYJIbC Tela, HUMIIYJIbC CHIIBI,
MexaHu4yeckas paboTa M MOIIHOCTb, MOTEHIMAIbHAS DSHEPTUs Tea,
IOAHATOTO HAJ MOBEPXHOCTBIO 3€MJIM, NOTCHIMAIbHAS JHEPIUs CKATON
IIPY>KAHBI, KUHETUYECKas JHEPIHs, IOJHAas MEXaHW4YeCKas DJHeprusd,
NEPHUOJ U YacTOTa KosueOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa
TOHA, CKOPOCTh CBETA, ITOKA3aTelb MPEJIOMIICHHs CPENbl), IPU ONKUCAHUU
IPaBWJIBHO TPAKTOBAaTh (U3UYECKUN CMBICI MCIONb3YyEMbIX BEJIIMYUH,
0003HaUEHHUA W EIUHUIBl (PU3NYECKUX BEIUYMH, HAXOAUTh (HOPMYIIbI,
CBSI3bIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMUYUHY C JPYTMMU BEIMYMHAMU,
CTPOUTH IpaPUKH N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUYHH;



* XapaKTepU30BaTh CBOWCTBA TeJ, (U3NUECKHE SBICHUS U TMPOLECCHI,
UCIIOJIB3Ysl 3aKOH COXPAaHEHHUs JHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHHS,
IIPUHLMAN CYNEPHO3ULMUA CWI, NPUHIMII OTHOCUTENbHOCTH [ anwies,
3aKOHbl HbBIOTOHA, 3aKOH COXpAaHEHUS HUMILYJIbCA, 3aKOHBI OTPAKECHUA U
IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsJ0BOTO U MAaCCOBOTO YUCET
NpU SAEPHBIX PEAKUUAX, NPU 3TOM JaBaTh CIOBECHYIO (POPMYJIHUPOBKY
3aKOHa W 3alUChIBaTh €ro MaTEeMaTUYECKOE BBIPAXKEHUE; OOBSICHATH
(du3nueckue mpolecchl U CBOWCTBA TEl, B TOM YUCIE U B KOHTEKCTE
CUTyalun IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
NPUYMHHO--CJIEICTBEHHbIE  CBSI3U, CTPOUTH OOBACHEHHWE u3 2—3
JIOTUYECKHUX IIIaroB ¢ OMOpPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3MUECKHUX
SABJICHUM, PU3NYECKUX 3aKOHOB WU 3aKOHOMEPHOCTEH;

- pemiaTh pacy€THbIC 3a7auM (ONMUpPAIOIIMEcs Ha CUCTEMY U3 2—3 ypaBHEHUN),
UCIOJIb3YSl 3aKOHBI U (POPMYJIbI, CBSI3BIBAIOIINE (PU3UYECKHE BEITUYUHBI:
HAa OCHOBE aHajW3a YCJOBHs 3a/laddl 3alKChiBaTh KPaTKOe YCIIOBUE,
BBISIBIISITH HEJOCTAIOIINE WM U30BITOUHBIC JaHHBIC, BHIOMPATh 3aKOHBI U
dbopMyIIbl, HEOOXOAUMBIE ISl PEIICHUS, IPOBOIUTH PACUEThl U OIICHUBATD
PEATUCTUYHOCTH TOTYYEHHOTO 3HAYEHUST (PU3NUECKOM BETUUHHBI,

*pacrno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh MPH [MOMOIIU
($u3NYECKUX METOJOB, MCIOJIb3Ys ONMCAHUE MCCIEAOBAHUSA, BBIICIATDH
IPOBEPSEMOE NPEIINOJIOKEHUE, OLIEHUBATh MPABUIBHOCTh IOpsIKa
NPOBECHUSI  MCCIEIOBAHMS, JEeNaTh BBIBOJBI, HMHTEPIPETHPOBATH
pe3yJIbTaThl HAOIIOICHUHN U OTBITOB;

* IPOBOJIUTH OTIBITHI 110 HAOTIOACHHUIO (PU3MUECKUX SBICHUHN MW GU3NIECKUX
CBOMCTB Ten (M3ydeHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHUS
SHEpPTUM, 3aBUCUMOCThH IEpHoJia KOJeOaHWH MpPYKUHHOTO MAasTHUKA OT
Macchl Ipy3a M KECTKOCTH NPYKUHBI U HE3aBHUCUMOCTh OT aMIUIMTY b
MajJblX  KoyieOaHWM,  MPSMOJMHEHHOE  PaclpOCTpaHEHHWE  CBETa,
pas3iokeHue Oeyoro cBeTa B CIEKTP, M3YYCHHE CBOMCTB M300pakeHUs B
MJIOCKOM 3€pKajie M CBOWCTB HM300pakeHHsI MpeaMeTa B coOuparoiei
JMH3€e, HAOJIOJICHUE CIUIOIIHBIX M JIMHEWYaThIX CHEKTPOB M3IyUEHUS):
CaMOCTOSITEJIbBHO ~ CcOOMpaTh yCTAHOBKY U3 M30BITOYHOTO Habopa
o0OpyJOBaHUs, OMNKCHIBAaTh XOJl OMNbITA M  €ro  Pe3yJabTaThl,
(GbOopMyITUPOBATh BHIBO/IHI,

* IPOBOJUTH NMPU HEOOXOAMMOCTH CEpPHUIO MPSIMBIX H3MEPEHUH, OMpeaess
CpelHee 3HAueHHEe U3MEpAEMON BeIUYUHbI ((POKYCHOE pacCTOsTHUE
coOuparomeld JMH3bI), OOOCHOBBIBaTH BHIOOpP cCroOcoba HM3MEPEHUS
(u3MepuTenpLHOTO NpUdopa);

* IPOBOJUTH  MCCIEAOBAaHUWE 3aBUCUMOCTEH (U3MUECKUX BEIMYUH C
UCIIOJIb30BaHUEM TIPSIMBIX HM3MEpPEHUH (3aBUCHMOCTH MYTH OT BpPEMEHHU
Py PaBHOYCKOPEHHOM JIB)KEHHHM 0€3 HadaJlbHOM CKOpPOCTH, MEpHOJa



KoJieOaHull MaTeMaTHYECKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yIria OTpPa)KCHWsl CBETa OT yrja MajJcHUs W yIjla IpeIoMJIEHUs OT yriia
MajieHus1): IUIAaHUPOBATh HCCIEIOBAHUE, CAMOCTOSATEIIBHO COOUpaTh
YCTaHOBKY, (UKCHUPOBaTh pe3yabTaThl IMOJYYCHHOW  3aBUCHUMOCTH
(¢u3uYeCcKUX BEIWYUH B BUJE TaOJWIl M IpaduKOB, JeJIaTh BBIBOJBI IO
pe3yJibTaTam UCCIIEA0BaHUS;

* IPOBOJIUTh KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYUH (CpeaHsis
CKOPOCTh M YCKOpPEHHE Tejda TMpu PABHOYCKOPEHHOM JIBUKCHUH,
YCKOpPEHHE CBOOOJHOTO TMajieHus, >KECTKOCTh TPYKUHBI, KOIPPUIIUEHT
TPEHUsI CKOJBKCHHS, MeXaHWdeckas paboTa WM MOIIHOCTh, YacTOTa M
Mepuo 1 KojaeOaHuii MaTeMaTHIEeCKOTO U MPYKUHHOTO MAasITHUKOB,



ONTHYECKass Ccwia coOuparolield JIHMH3blI, PaJUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh M3MEPEHHUs, COOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBINOJIHATh U3MEPEHUS, CIeAys NPEUI0KEHHON MHCTPYKLNHU, BBIUUCIATH
3Ha4YCHHUE BEIIMYMHBI U AaHATH3UPOBATH MOJyUYECHHBIE PE3yIbTaThl C YIETOM
3aJaHHOM MOTPEITHOCTH U3MEPECHUH;

- coOMOAaTh MpaBWJia TEXHUKM O€30macHOCTH Ipu  paboTe ¢
J1a00paTOPHBIM 000PYIOBAHUEM;

* pa3iInyaTh OCHOBHbIE MPHU3HAKW H3YyYEHHBIX (DU3MUYECKUX MOAEIEH:
MarepuaibHasi TOuYka, aOCOJIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHUK CBETa, Jy4, TOHKAas JIMH3a, MJIaHETapHas MOJETbh aToMa,
HYKJIOHHAsl MOJIEJIb @aTOMHOTI'O S7pa;

* XapaKTepU30BaTh NPUHLUIBI JEHCTBUS M3YYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOW HA MX OMUCAHUS (B TOM YHCIE:
CHHUIOMETP, NaTYUKHU MOJIOKEHUS, PACCTOSIHUSL U YCKOPEHHUS, paKeTa,
9XO0JOT, OYKH, MEpUCKOIl, (oToamnmapar, ONTUYECKHUE CBETOBOJBI,
CHEKTPOCKOI, TO3UMETp, Kamepa BuibcoHa), MCMONb3ys 3HAHUS O
CBOMCTBAaX (PU3NYECKUX SBICHUH U HEOOXOAUMbIE (U3NYECKHE
3aKOHOMEPHOCTH;

* ICTIOJIb30BaTh  CXEMbl M  CXEMAaTHU4YHbIE PUCYHKH  M3yYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  H3MEPUTEIbHBIX  TPUOOPOB U
TEXHOJIOTUYECKUX MPOIECCOB MPHU PEHICHUH y4eOHO--TIPAKTUIECKUX
3a/1a4, ONTHYECKUE CXEMBI ISl TIOCTPOSHUS N300PKEHHUH B TUIOCKOM
3epKajie U coOuparomieit JuH3e;

* IPUBOJUTL TPUMEPHl  (HAXOOUTh HWHGOPMAIIMIO O TPHUMEpax)
MPaKTUYECKOTO  HWCIOJNBh30BaHUS  (DU3MYECKUX  3HAHUA B
MOBCEAHEBHON JKM3HU JUIsi oOecredeHusi Oe30MacHOCTH TIpHU
oOpameHun ¢ mpubopaMd M TEXHUYECKHMMH  yCTPONCTBaMH,
COXpaHEHHUS 3/J0POBbSI M COOJIOACHUS HOPM DSKOJOTHUYECKOTO
MOBEACHUS B OKPYKAIOLLIEH CPEAE;

* OCYIIECTBIIATh MOUCK HH(POPMALIMUA (PU3UUECKOTO COJEPHKAHUS B
HUuTepHeTe, caMOCTOATENBHO (OPMYIHPYS TOMCKOBBIM 3ampoc,
HAaXOJWUTh IYTH ONPEICICHUS  JOCTOBEPHOCTH  TOJYyYCHHOU
uH(OpMAIIM Ha OCHOBE HMMEIONIUXCS 3HAHWN M JTOTIOJTHUTEITHHBIX
VCTOYHHKOB,;

* ACTIOJIb30BaTh TIPW  BBIMTOJTHGHWM YYEOHBIX 3aJlaHUd  HAyYHO--
MOMYJIAPHYIO JTUTEPATYPy (PU3NUECKOTO COACpPIKAHUS, CIPABOUYHBIC
Marepuaibl, pecypchl cetu HWHTepHeT, BlaaeTh NpuEéMamu
KOHCIIEKTUPOBAHUSI TEKCTa, IpeoOpa3zoBaHus WHGOPMAIIMK U3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;



- cO371aBaTh COOCTBEHHbIEC TMCbMEHHBIE U YCTHBIE COOOILIEHUSI HA OCHOBE
uHpOpMallMl U3  HECKOJIBKUX  HMCTOYHHUKOB  (PU3MUECKOrO
COJIep>KaHUs, MyOIUYHO IMPEACTaBIATh PE3YJIbTAaThl NMPOECKTHOM WU
UCCIIENOBATENbCKON  NEATENIBHOCTH, IIPU  3TOM  IPAMOTHO
WCIIOJIb30BaTh W3YYEHHBIM MOHATUMHBIA anmapar HM3y4aeMoro
pasznena (pU3MKK U COMPOBOXKIATh BBICTYIUIEHHE MpE3EeHTaluel ¢
y4€TOM 0COOEHHOCTEN ay IUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KosnuecTBo 4acoB
KoHnTtpoabHbie
DJIeKTPOHHBbIE
HpaKTH‘ICCKHe (HH(l)pOBLIe)
HaumeHoBaHue pa3ieioB U TeM Bcero o0pa3oBaTejibHbIE
NeNe ni/m NpOrpamMMbl padoThl padoThI pecypcsl
Paznen 1. ®usuka u e€ poJjib B NO3HAHNH OKPY:Ka0IIEro Mupa
bubnuoreka [JOK
11 Pusitica - Hayka o MpUPOAC 2 0 0 https://m.eds00.ru/7f416194
bubmanotexa IJOK
12 DusHHecKHe BeNHHIbI 2 0 . https://m.eds00.ru/7f416194
. bubnuorexa [JOK
1.3 EcTecTBEeHHOHAy4YHBIH METO/ TO3HAHUS 2 0 1 hitps://m.edso0.ru/7f416194
Hroro no pazueny 6
Paznen 2. [lepBoHavanbHbIe CBeJeHNs 0 CTPOEHUH BellleCTBA
bubnnotexa IIOK
21 CTpoenne pelecTsa ! 0 0 https://m.eds00.ru/7f416194
29 JIBMKEeHHE U B3aUMOJACHUCTBHE YaCTHUI] 2 0 0 bu6nunorexa [IOK
' BeICCTBA https://m.edso00.ru/7f416194
bubnuorexa [JOK
2.3 ArperaTHbIe COCTOSIHHS BEIICCTBA 2 0 0 hitos://m.edsoo.ru/7f416194
Uroro no pazmemy 5

Pa3ngea 3.

JIBMKeHHe U B3aMMOJECTBHE TeJl
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bubnuorexa [JOK

3.1 MexaHuHeckoe ABKeHne 4 https://m.edso0.ru/7f416194
bubmanotexa IJOK
3.2 Muepuus, macca, II0THOCTE > https://m.edsoo.ru/7f416194
bu6nunorexa [IOK
33 Cuna. Buet cur 12 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEpABIX TeJl, }KUAKOCTEH U ra30B
41 [Hasnenne. Ilepenaya naBneHus TBEpABIMU 3 bubnunorexa [IOK
' TeJIaMH, KUIKOCTIMH U ra3amMu https://m.edso0.ru/7f416194
bubnuorexa [JOK
42 Jlaprerue KuaKocTh ° https://m.eds00.ru/7f416194
bu6nunorexa [IOK
4.3 Amvocheproe aasieHne 6 https://m.eds00.ru/7f416194
44 JlelicTBHE )KUIKOCTH U T'a3a HA MOTPYKEHHOE 7 bubnuorexa [JOK
' B HHMX TEJIO https://m.edso0.ru/7f416194
Hroro no pazueny 21
Pa3nea 5. PaGoTa n MomHOCTB. JDHeprusi
bubnunotexa IIOK
>1 | Pabora u mouiocts 3 https://m.eds00.ru/7f416194
bubnnotexa IIOK
52 TpocThie MeXaHH3Mb! > https://m.eds00.ru/7f416194
bubmnnotexa IJOK
53 Mexaririeckast SHEpris 4 https://m.eds00.ru/7f416194
Hroro no pazueny 12



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

PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 11
8 KJIACC
KosnuecTBo 4acoB
KoHnTpoabHbIe
DJIeKTPOHHbIE
IMpakTnyeckune (uudpoBbIe)
HanMeHoBaHUeE pa3iesioB U TEM Bcero oOpa3oBaTte/ibHbIE
NeNe n/m NporpaMMbl padoTbl padoThI pecypchbl
Pa3gean 1. TemioBbie iBJIeHUS
. bubnuorexa [JOK
11 CrtpoeHue U CBOWCTBA BEIIECTBA 7 0 0 https://m.edsoo.ru/7fA181ce
bubnmuorexa [JOK
12 TerossIe mpoUeccE! 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pasnemny 28
Pa3nen 2. DinekTpuyecKue H MAarHUTHbIE SIBJICHUSI
21 DeKTpUYeCKue 3apsabl. 3apsHKEHHBIE Tela 6 0 0 bubnuorexa [HJOK
' U UX B3aUMOJICHICTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa HOK
2.2 [TocTOSIHHBIN AIIEKTPUUECKUI TOK 21 1 7 https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
23 Martutitbie spneiis 6 0 2 https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
24 DEKTPOMATHHTHAS HHAY KIS 4 1 0 https://m.edsoo.ru/7f4181ce
Hroro no pazmeny 37
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PezepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 3 14
9 KJIACC
KoaunuecTBO 4acoB
KonTtpoabHbie
JIeKTPOHHbIE
IIpakTHYyeckne | (qudpossnie)
HaunmeHnoBaHMe pa3/iesioB U TeM Bcero oOpa3oBaTejibHbIE
NeNe ni/m MPorpaMMbI padoTsl padoThI pecypcbl
Pa3gen 1. Mexannueckue siBJeHHUSA
11 MexaHN4eCcKOoe JIBFYKCHHE U CIIOCOOBI €T0 10 0 1 but6motexa [IOK
' OIMCaHUsA https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
1.2 B3anmozeiictaue e 20 1 3 https://m.edsoo.ru/7f41a4a6
but6mmorexa [IOK
13 3axoneI coxpanenus 10 0 3 https://m.edsoo.ru/7f41a4a6
HTtoro no pasnery 40
Pa3gen 2. Mexannuyeckue KoJ1e0aHus U BOJHBI
but6mmorexa [IOK
2.1 MexaHndeckne KoyieOaHus 7 0 3 https://m.edsoo.ru/7f41ada6
but6mmotexa [IOK
2.2 MexaHudeckue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Uroro no paznemny 15

Paspnen 3. DineKTpoMarHuTHOE 10J1€ H 3JIEKTPOMATHUTHBIE BOJIHbBI
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DeKTpOMarHuTHOE 1OoJIe U

bubnuorexa [JOK

31 AJIEKTPOMArHUTHBIE BOJTHBI 6 2 https://m.edsoo.ru/7f41a4a6
Uroro no pazmeny 6
Paznen 4. CBeToBbBIE AIBJICHUS
bubnnotexa [IOK
4.1 3aKOHBI pacIPOCTPAHCHUSI CBETA 6 2 https://m.edsoo.ru/7f41a4a6
but6mmorexa [IOK
4.2 JIMH3BI U ONITHYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7fA1a4a6
but6mmorexa [JOK
4.3 Paznioxxenune 6eoro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pasnea 5. KBanToBble siBJIeHUSA
bub6nuorexa [JOK
5.1 Hcnyckanue U MOIIOLEHNE CBETa aTOMOM 4 1 hitos://m.edsoo.ru/7f41a4as
bubnnotexa [IOK
52 (TpOCHHE ATOMHOTO pa 0 L https://m.edsoo.ru/7f41a4a6
but6mmorexa [IOK
>3 Anepibie peariiin ! L https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17
Paszgea 6. [loBTOpUTEIbHO-0000 10N MOYJIb
6.1 [ToBTOpeHue 1 06001IEHIE COTEPHKAHUS 9 5 bubnuoreka [IOK
' Kypca Gpu3uKu 3a 7-9 Kiracc https://m.edsoo.ru/7f41ad4a6
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 27
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HHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KosnuecTBo yacos DJIEKTPOHHbIE
nupposbIe
NeNe Kourpoabubie | IlpakTtuveckue | Jlata oOpa3oBaTe/ibHbIE
n/n Tema ypoka Bcero padoThI padoThbI u3ydeHust | Pecypchl
1 ®usnka — HayKa O IPUPOJE. 1 0 0
SIBieHus npupoasl
2 duznueckue BICHUS 1 0 0
3 ®duznyeckre BEIUUUHbBI U UX 1 0 0
U3MEpeHue
Jlaboparopnas padota Ne 1
4 "OnpeneneHue Moka3zaHuit 1 0 1
HU3MEPHTEIIBHOTO IIprudopa’.
Mero ay4HOTr0 TIO3HAHHS.
) OH:ICJ:II;II/II; (%IZZIHII;GCI:(HXHSI;IJ?GZHI‘/’I C 1 0 0 bubmorexa OK
N https://m.edsoo.ru/ff09f72a
MTOMOTIIBIO MOJIeTIeH
Jlabopartopnas padota Ne 2
6 "OnpeneneHue pa3MepoB MATBIX 1 0 1
Ten".
bubnnotexa IIOK
7 CrtpoeHue BemecTBa. MOJIEKYJIbI. 1 0 0 https://m.edsoo.ru/ff09fe0a
8 BbpoyHnoBckoe nuxenue. Auddysus. 1 0 0 bubnmnoreka [IOK
https://m.edsoo.ru/ff0a013e
9 B3aumnoe nputsixkeHue u 1 0 0
OTTAJIKUBAHUE MOJIEKYJI.
10 ArperaTHble COCTOSIHHS BEILIECTBA 1 0 0
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Oco0eHHOCTH arperaTHbIX COCTOSTHUN
BOJbl. O000IIEHHE TI0 pa3AeTy

bubnuorexa [JOK

11
«IlepBoHavaILHBIEC CBEICHUS O https://m.edso0.ru/ff0a0378
CTPOCHHH BEIIECTBA
M .
12 Pammoviepioc u nepamoepioc biuGmiorera LIOK
P P P https://m.edsoo.ru/ff0a05c6
JIBIDKECHHE
bubnnotexa IIOK
13 Cropocte. Eanmmite cropocti https://m.edsoo.ru/ff0a079c
14 Pacuer myTi u BpeMEHU JBUKCHUS bubmmorexa LIOK
Y P A https://m.edsoo.ru/ff0a0ae4
15 IIpssMonuHENHOE paBHOYCKOPEHHOE bubnunorexa [IOK
JBUOKEHHUE. Y CKOpPEHUE. https://m.edsoo.ru/ff0al778
16 Nuepuus. Macca — mepa bubnmoreka [JOK
WHEPTHOCTH TeJl https://m.edsoo.ru/ff0a0c10
17 Jlaboparopnast pabota Ne 3 udposas nabopaTopus
"U3mepenune macchl Tena'. bu3uKy.
bubnnotexa IJOK
18 HroTHoCTS BemecTaa. https://m.edsoo.ru/ff0a0fee
Jlab 6ota Ne 4
abopatopias pabotd ) [Mudposas nabopaTopus
19 «Omnpenenenre WIOTHOCTH TBEPIOTO
busuky.
TeIa
20| obuiun seweersa o cro naomoct biGorera LIOK
B ' https://m.edsoo.ru/ff0al23c
Cuita Kak XapakTepUCTHKA
21 B3anMoaeicTBud Tei1. Cuia

ynpyroctu. 3akoH ['yka
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Jlaboparopnas padota Ne 5

Hudposast naboparopust

22 n n
HccnenoBanue CHIbl yIpyroctu'. bu3nKH.
23 [[ABnenue TaroteHus. Cumia TsSHKECTH
CBs13b MKy CHIION TSHKECTH U
24 Maccou Tenay Bec Tena. Pemenue bubmotexa IIOK
T ’ \ https://m.edsoo.ru/ff0a1778
3a1a4 1o teme "Cuma TSKECTH
25 Cuna TSKeCTH Ha IPYTHX IJIaHeTax. bubnuorexa HOK
duznyeckue XxapakTepUCTUKU https://m.edsoo.ru/ff0a1502
IUTaHET.
bubmnotexa IJOK
26 N3mepenue cui. JJuHamomerp.
p A P https://m.edsoo.ru/ff0al8cc
CnoxeHue AByX CUJI, HAPABICHHBIX
27 10 OJTHOM H}I)[}szloﬁ ’ Brbmorexa LIOK
y ' https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIASA CHIT.
28 Pewenue 3aau o reme
"PaBHOAEHCTBYIOIAs cH".
Cuina Tpenus u e€ Buabl. TpeHue B bubnuorexa HOK
29 _
IPUPOJE U TEXHUKE. https://m.edsoo.ru/ff0alb9c
Jlabopartopnas padota Ne 6
patOpHai p Hudposas naboparopust
«V3yvyeHune 3aBUCUMOCTHU CUJIBI
busuky.
30 TPEHUS CKOJIBXEHUS OT CHJIBI
bubnnotexa IIOK
JABIICHUS U XapaKTepa
. https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS TOBEPXHOCTEI.
Pemienne 3amau no temam: «Bec
31 tenay, «['padpuyeckoe nzodpaxenme bubnuorexa [JOK

crny, « CHITBD»,
«PaBHOIEHCTBYIOIIAS CHID».

https://m.edsoo.ru/ff0alde0
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Kontponbuas pabota Ne 1 mo temam:
«MexaHnuueckoe

32 IBIDKeHHE», «Macca, IIIOTHOCTEY,
«Bec Tenay, «I'paduyeckoe
n3o0paxkeHue cuny, « CUbD».
JaBnenue. CriocoObl yMEHBIIEHUS U bubnunoreka [IOK
33 :
YBEJIMYECHUS JABIICHHUS. https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTh
34 I[aBJIeHI/ISI rasza ot oopéma bubmorexa HOK
A ’ https://m.edsoo.ru/ff0a2376
TEMITepaTypPhl.
H .
epenayva JIaBJIeHUs TBEPIIMU BuGmorexa L[OK
35 TeJlaMH, )KUJIKOCTSIMU U Fa3aMu.
https://m.edsoo.ru/ff0a25b0
3akoH [lackains.
JlaBieHHe B KUAKOCTH U Ta3e,
36 BBI3BAHHOE JEHCTBUEM CHIIBI bubmaorexa LIOK
https://m.edsoo.ru/ff0a2718
TSOKECTH.
37 Pacuér naBineHus )KUAKOCTH HA JTHO U bubmmoTexa [IOK
CTEHKH cocyJa. Pemenue 3anay. https://m.edsoo.ru/ff0a2826
bu6nmmorexa [IOK
38 (Coobumarommect CoCyA. https://m.edsoo.ru/ff0a2970
39 Bec Boznyxa. AtmocdepHoe bubnunoreka [IOK
IaBJICHUE. https://m.edsoo.ru/ff0a2b5a
40 AtMocdepa 3emiti ¥ IPUYUHEBI €€ bubnuorexa [JOK
CyIIECTBOBAHUSI. https://m.edsoo.ru/ff0a2b5a
41 H3mepenue atMmochepHOro bubnmnoreka [IOK
nagienusi. OnsiT Toppuueniu. https://m.edsoo.ru/ff0a2da8
42 bapometp-anepouna. AtmochepHoe bubnmoreka [JOK

JaBJICHUC HA pa3JIMYHBIX BBICOTAX.

https://m.edsoo.ru/ff0a2fc4
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Manowmetpsl. [lopmHeBoi

43 .
JKUJIKOCTHBIM HAcOC.
44 I'mnpaBinyeckuii npecc. bubmmorexa [IOK
https://m.edso0.ru/ff0a3136
45 Pemenue 3amau mo teme "
ATtmocdepHoe naBieHue".
16 JleficTBuE )XUAKOCTH U Ta3a Ha bu6mmotexa [IOK
MOTPY>KEHHOE B HUX TEJIO. https://m.edso0.ru/ff0a3276
bu6nmunorexa [IOK
47 ApXHMEI0Ba CHIa. https://m.edsoo.ru/ff0a2fc4
Jlabopartopnas padoTa Ne 7
48 «OmnpeneneHne BHITAIKUBAKOLICH bubnunoreka [IOK
CUJIBI, ICUCTBYIOICH Ha TeJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUKOCTB.
bubnunorexa [IOK
49 Hnapanue Tex. https://m.edsoo.ru/ff0a3a96
50 JlaGopaTopnas padota Ne 8 bubnunorexa [IOK
«BbIsICHEHNE yCIIOBUH IUIaBaHUS TEI https://m.edsoo.ru/ff0a3514
B JKHJIKOCTI.
51 [InaBaHue cyqoB.
BoznyxomaBanue.
Pemenue 3agad mo temMam:
52 «HJ‘IaBaHI/IeﬂTGH. [TnaBanue cyn0B. Bubmorexa [IOK
https://m.edsoo.ru/ff0a3654
BoznyxomnaBanue».
Kontponbnas padorta Ne 2 mo teme
53 «/laBnenue TBEpABIX TEI, KHUAKOCTEH

H ra3oB».
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Mexanundeckas padota. EauHuIb!

bubnuorexa [JOK

> paboTsL. https://m.edso0.ru/ff0a3f82
bu6nunorexa [IOK
55 MomHOCTh. EqUHAIBI MOIIIHOCTH. https://m.edso0.ru/ff0a3f82
?'Ia6opaTopHa>1 pabota Ne 9 Iindposas naGopatopis
56 Omnpenenenue paboThl U MOLTHOCTH usiKn
IIpY PABHOMEPHOM JBUKEHUH Tena'. St
57 IIpocTeie MexaHU3MBI. Ppruar.
PaBHOBeCHE cuil Ha ppIyare.
Peruaru B TeXHHKE, OBITY U IPUPOJIE.
58 Jlaboparopnas pabota Ne bubnmnoreka [JOK
10 «BprsicHEHHE yCIIOBHM https://m.edsoo.ru/ff0a478e
PaBHOBECHS pbluaray.
bubmnotexa IJOK
M .
o9 OMHT CHIIET https://m.edsoo.ru/ff0a4c48
bioku. IIpumenenue npasuiia Bubnmorexa [IOK
60 paBHOBECHS pbluara K OJIOKY. httos://m.ed /Ff0ad
"30510TO€ MPABUIIO0 MEXAHUKH". {tps.//m.eds00.1u/fi0a48a6
Koaddunment none3Horo aeicTpust
mexanusMa. Jlabopatopuas padorta [Tudposas nadboparopust
61
No 11 «Omnpenenenue KII npu bu3HKy.
MOABEME TEJIa [0 HAKIOHHOMN
MIJIOCKOCTH.
Mexanudeckast SHEprusl. Bubmorexa [[OK
62 Kunernueckas v noreHImaabHas
https://m.edsoo.ru/ff0a4252
SHEPTHS
63 [IpeBpanieHre MEXaHUYECKOU

SHEPTHUM OJJHOTO BUJA B IPYTOM.
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64 3aKOH COXpaHEHHSI MEXaHUYECKON 1 0 0 bubnuorexa [JOK
sHepruu. Pemenue 3a1ay. https://m.edsoo.ru/ff0a4360
KonTponsHas padora Ne 3 mo teme

65 1 1 0
«PaboTa 1 MOIITHOCT. DHEPTUS»

IToBTOpEHE U 0000IIIEHNE
66 Marte I/II)aJ'Ia 10 TEME 'I'Ill\/[exaHI/I‘IeCKOC 1 0 0 Enbmaorexa LIOK
P | https://m.edsoo.ru/ff0ad4ee6
nIBIKeHHE".
IToBTOpEHE U 0000IIIEHNE
67 Mare Ifana 0 TeMe 'I'E[aBJIeHI/Ie 1 0 0 bubmorexa HOK
N P . " https://m.edsoo.ru/ff0a4ffe
TBEPABIX TEJ, )KUJIKOCTEH 1 Ta3oB".
[ToBTOpEeHUE M 00OOIIICHUE

68 MaTepuaia 1o teme "PabdoTa. 1 0 0

MomtHocTh. DHeprus'.

OBUIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME 68 3 =
8 KJIACC
KouunyecTBo yacos JIEeKTPOHHbIE
NeNe ni/m uHpposkIe
KonTpoabnbie | IlpakTnueckue JlaTa o0pa3oBaTejbHbIE
Tema ypoka Bcero padoThI padoThI H3ydeHHs1 | Pecypchl
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KMHETUYECKOU TEOPUHU 1 0 0 bubnuorexa HOK
Y X ONBITHBIC MOTBEPKICHUS. https://m.edsoo.ru/ff0a5256
9 Macca u pa3Mep aTOMOB ¥ MOJIEKYJI. 1 0 0
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Mopenu TBEpIOTO, )KUIKOTO U

bubnuorexa [JOK

3 7 .
ra3o00pa3HOro COCTOSTHUI BeIecTBa https://m.edsoo.ru/ff0a540e
OO0®bsacHeHne CBOICTB TBEPIOTO,
JKUJIKOT'O U Ta3000pa3HOro
4 COCTOSIHMH BEIIECTBA HA OCHOBE
MOJIOKEHU N
MOJIEKYJISIPHOKHHETHYECKOU TEOPHH.
5 Kpucrannuyeckue u amopdubie bubnuoreka [JOK
Tena. https://m.edsoo.ru/ff0a5800
6 CMmauMBaHUE U KaIWUISIPHOCTb. bubnunoreka [IOK
[ToBepXHOCTHOE HATSIKEHUE. https://m.edsoo.ru/ff0a5530
7 TerioBoe pacupeHne u cxaTue bubmmorexa HOK
p p ’ https://m.edsoo.ru/ff0a5a26
TermoBoe ABHXKEHUE.
8 Temnepatypa. CBsi3b TEeMIIEpaTyphl
CO CKOPOCTBIO TETNIOBOTO JIBHKEHUS
YaCTHII.
BuyTtpennss sneprus. Crioco0s bubnunoreka [IOK
9 . .
U3MEHEHHSI BHYTPEHHEN SHEPTHH. https://m.edsoo.ru/ff0a5¢60
10 Bunbl reronepeaaun bubmorexa OK
A pEASTH. https://m.edsoo.ru/ff0a6412
ndposas n1adoparopus
Jlaboparopuast pabota Ne 1 Ludpp paTop
" N (bu3HKy.
11 N3yuenue yCTpOMcCTBa
kamopuMeTpa” bubnuorexa [JOK
) https://m.edso0.ru/ff0a65c0
12 KonndecTBo TenmmoTEL. Y neabHast Bbubmnotexa IJOK

TCIIIIOCMKOCTb.

https://m.edsoo.ru/ff0a6976
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VYpaBHeHue TeraoBoro OanaHca.

13 TemnmooOMeH U TEIII0BOE bubmaorexa LIOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE.
oBas 1aboparo
Jlaboparopnas pabota Ne 2 Lupposas nabopatopus
14 "N3yuenue nporuecca pusmic.
" bu6nmmorexa [IOK
TeruiooOmena'.
https://m.edsoo.ru/ff0a6a98
PacueT KoMyecTBa TEMIOTHI,
15 HE0OXO0IUMOTO ISl HATPEBAHUS TEJIa
Y BBIJICIISIEMOTO UM TIPH
OXJIAXKICHUH.
ndposas 1adbopaTopus
Jlaboparopnas padota Ne 3 Lucpp paTop
" o busuky.
16 Onpenenenue yaeabHOM
" bu6mmorexa [IOK
TEIJIOEMKOCTH BemecTna'.
https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToruiuBa. Y aeabHas bubnuorexa [JOK
TEIJIOTa CTOPaHUsl. https://m.edsoo.ru/ff0a7b5a
IInaBnenue n oTBEpICBaHUE
18 KPUCTAIIINYECKAX I;jn VnenbHast bubmaorexa LIOK
p ahde https://m.edsoo.ru/ff0a71d2
TEIIOTA IJIABIIEHHUSL.
oBasg J1aboparto
Jlaboparopnast pabota Ne 4 Llugposast 1adopatopis
19 "OnpeneneHue yIeabHON TeIOThI (prasmc.
ILIAaBJICHMA JIbAA". Bubmmorexa LOK
https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue U KOHIEHCAIHS. Bbu6nunorexa [IOK

Hcnapenue.

https://m.edsoo.ru/ff0a740c
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21

Kunenue. Y nenpHas Teriora
napooOpa30BaHUs U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPATYPhI
KHIICHUS OT aTMOC(HEPHOTO
JIaBJICHUSI.

bubnuorexa [JOK
https://m.edsoo.ru/ff0a786¢

22

Bnaxxnocts Bo3nyxa. Pemenue
3a/1a4d Ha OINPEJIEIICHUE BIaKHOCTU
BO31yXa.

23

Jlaboparopnas paborta Ne 5
"OnpeneneHrne OTHOCUTEIbHOM
BJIA)KHOCTH BO31yXxa'.

[Mudposas nabopaTopus
busuky.

bubnunotexa IIOK
https://m.edsoo.ru/ff0a7628

24

[TpuHIMIIBI pabOTHI TEIIOBBIX
neurareneid. [laposas Typouna.

JIBuraresnp BHyTPEHHETO CIrOPaHUS.

25

KIIJI TemioBoro gBUraTes.
TennoBble IBUTATENH | 3aIIUTa
OKpY Karouiel cpepl.

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

26

3aKOH COXpaHEHMsI U IPEBPALLECHUS
SHEpPTHUU B TEIIJIOBBIX MpOIleccax.

27

[ToaroroBka K KOHTPOJIBHOM paboTe
o TeMe "TermioBbIe IBICHUS.
M3meHeHune arperaTHbIX COCTOSIHUI
BemecTna'.

bu6nmunorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbnas padora Ne 1 o teme
"TennoBele sBiaeHUA. MI3MeHeHNE
arperaTHbIX COCTOSIHMM BelecTna'.

bubmnotexa IJOK
https://m.edsoo.ru/ff0a86ae

29

Onextpuszauus Tena. JIBa pona
AIIEKTPUUYECKUX 3apsI0B.
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BzaumoneiicTBre 3apsoKEHHBIX TEJI.

bubnuorexa [JOK

30 3akon Kymnona. https://m.edsoo.ru/ff0a87e4
Onexrpockor. [IpoBoHUKY U bubnuorexa [JOK
31 _
HETPOBOIHUKH JICKTPUYECTBA. https://m.edsoo.ru/ff0a8ef6
DIIEKTPUUECKOE TOJIE.
Harnpsyk€HHOCTB 3JIEKTPUYECKOTO bubnunoreka [IOK
32
noJjs. [lpuHuun cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
AIIEKTPUYECKUX MOJIEH.
Hocurenu snexTpuueckux 3apsiios.
33 DneMeHTapHbIi 3apsaa. CtpoeHue
aToma.
3aK0H COXpaHEHHS AIEKTPUIECKOTO
3apsiaa. Pemenue 3agau Ha bubnuorexa [HOK
34 .
IIPUMEHEHHE CBOWCTB https://m.edsoo.ru/ff0a90cc
ANEKTPUUECKUX 3aPSI0B.
DIEKTPUUICCKUN TOK, YCIIOBHS €TO
35 c eZI;BOBaHI/ISI I/ICT(})]‘IHI/IKI/I bubmmorexa 10K
yi i https://m.edsoo.ru/ff0a95a4
MEKTPUIECKOTO TOKA.
36 DneKkTpuyeckas emb u eé
COCTaBHBIE YaCTH.
37 DJIEKTPUYECKU TOK B MeTasIax, bubnuoreka [JOK
KUAKOCTAX U rasax. https://m.edsoo.ru/ff0a9838
38 JleiicTBUS DJEKTPHYECKOTO TOKa bubnmorexa TIOK
P ' https://m.edsoo.ru/ff0a96b2
bubnmnoreka [JOK
39 Cuia Toka. Mi3amepeHue cuibl ToKa. nosmotexa Il

https://m.edsoo.ru/ff0a8bd6
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Jlaboparopnass pabora Ne 6
"COopka 37eKTpHUECKON Lemu U

udposas naboparopus

40 5
U3MEpEeHHEe CHUJIbl TOKa Ha €& bu3MKH.
pPa3IMYHBIX y4acTKax'.
DIIeKTPUYECKOE HAIPSIKEHUE. Eu6 LIOK
nOIMOTEeKA
41 Bonbst™meTp. U3mepenne
P p https://m.edsoo.ru/ff0a9el14
ANEKTPUUECKOTO HAIIPSHKCHUS.
42 Jlabopartopnas padoTa Ne 7 Hudposas naboparopus
"M3MepeHne HanpspKeHUs Ha bu3nKHU.
Pa3TUYHBIX y4aCTKaX
MOCJIeI0BATEILHON AIIEKTPUUECKOM
uenu".
DneKTpruecKoe COPOTUBICHHE BuG 1OK
ubnroTexa
43 IIPOBOJHMKA. Y AE€IBHOE
pOBO g https://m.edsoo.ru/ff0aa738
COTPOTHBIICHHE BELIECTBA
JlabopaTopnas padota Ne 8 [Tudposas nadboparopus
44 "N3mepeHune cConpoTUBIEHUS bu3uKy.
MPOBOHUKA. M3yueHHe mpuHIHIa Bu6anorexa [TOK
JeHCTBUS peocTara." https://m.edsoo.ru/ff0aa738
3aBUCUMOCTH CHJIBI TOKA OT Bu6 10K
nonmoTexa
45 HANPAKCHKA, 3aKoH Oma 213 https://m.edsoo.ru/ff0aad4a
ydacTKa I[eIu. " '
Jlaboparopuast pabota Ne 9 Iudposas naboparopis
"HccnenoBaHnue 3aBUCUMOCTH CHIIBI "
U3UKH.
46 TOKAa, UIYLIETO YE€pe3 PE3UCTOP, OT EtG LOK
uoIMoTeKa

COTIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e
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ITocnenoBaTenpHOE B napauiCJIbHOC

47 COEIMHEHHS TPOBOIHUKOB
?'Ia6opaTopHa>1 pabota Ne 10 Iudposas naGopatops
[TpoBepka npaBuiia CIOKEHHS
o ¢bu3nKu.
48 HaNpsDKEHUH 1pu
bubmanotexa IJOK
MOCJIEIOBATEILHOM COEIMHEHUHU
" https://m.edsoo.ru/ff0aaa58
JIByX PE3UCTOPOB".
JlabopaTtopnas padota Ne 11 udposas naboparopust

49 "[IpoBepka npasusia AJisi CUIbI TOKA ¢busnKy.

IIPYU NapalIeIIbHOM COCIUHEHUN bubnunoreka [IOK
pe3ucTopoB". https://m.edsoo.ru/ff0aadle

50 Pabora u MOIHOCTH bu6nunorexa [IOK
ANEKTPUUECKOTO TOKA. 3aKOH https://m.edsoo.ru/ff0ab124
xoynsa-Jlenna
Jlab 6ota Ne 12

51| "Mawcperne pabor n vousiocrn bGmnorera LIOK

P P . = " https://m.edsoo.ru/ff0ab3e0
TOKa B 3JIEKTPUUECKOH 1amrie".

52 Konzaencarop. D1eKTpoEMKOCTD bubnunoreka [IOK
KOHJIEHCATOpa. https://m.edsoo.ru/ff0aaf8a
DJeKTpuyecKue Henu u

53 HOTPEOUTENH IEKTPUUECKON bubnunoreka [IOK

sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

https://m.edsoo.ru/ff0ab660
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[ToaroroBka K KOHTPOJIBHOM paboTe
1o TeMe "DIeKTpUUYECKUe 3apsiibl.

54 3apsokeHHbIE TENA U UX bubmaorexa LIOK
p . . https://m.edsoo.ru/ff0abd2c
B3aumoeicTeus. IToCcTOSHHBIN
AIEKTPUUECKUH TOK".
Kontponbuas padota Ne 2 1o teme
"JJIeKTpHUYECKUE 3apSIIbL.
55 3a ﬂ)KIG;Iz{HLIC Teaa I/IpI/IX bubmaorexa LIOK
P . . https://m.edsoo.ru/ff0abea8
B3aumoeictBus. [TocTOSHHBIN
AIEKTPUYECKUM TOK".
56 ITocTosTHHBIE MATHUTEI, HX
B3aUMOJICIICTBHE.
OnebiT Opcrena. MaruutHoe nosie bubnunoreka [IOK
57 )
ANEKTPUIECKOTO TOKA. https://m.edsoo.ru/ff0acld2
MarauTHoe TMoJIe MPSMOTO TOKa M
58 IIOCTOSIHHBIX MarHUTOB Bubmuorexa LIOK
) https://m.edsoo.ru/ff0acOba
MarsuTHsle JIMHUM.
MarauTHOE 10j1€ KaTyIIKH C TOKOM.
59 DJIEKTPOMATrHUTEI U ZI}),( MIPUMEHEHUE bubmiorexa LOK
R P ’ https://m.edsoo.ru/ff0ac74a
60 Jlaboparopnas pa6orta Ne 13 udposas maboparopust
"COopKa DJIEKTpOMarHura u bu3HKy.
HUCIIBITAHUE €r0 AeHCTBUL".
61 NHaykuust MAarHuTHOTO MOJIA. bu6morexa [IOK

Mar"suTHeIf ITOTOK.

https://m.edsoo.ru/ff0ac86c¢
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SIBneHuE ANEKTPOMATHUTHON
uHaykuuu. Onsitel Papanes.
62 o 1 0 0
anpaBJICHUE WHIyKIIMOHHOTO TOKA.
0
JlabopaTtopnas pabota Ne 14 Lugposast abopatopis
63 "HccnenoBanue IBICHUS 1 0 1 .
o " bubnuortexa [JOK
JJIEKTPOMArHUTHOW MHIYKIMH'".
https://m.edsoo.ru/ff0ac3d0
[ToaroroBka Kk KOHTPOJIBHOM paboTe
64 1o TeMe "DIEKTPUUYECKHE U 1 0 0
MarHUTHBIC SIBJICHUS".
K 6ota Ne 3
6 | "nexpmicome nvormnmuse | 1 s 0 BuGuorera LIOK
Tp,, https://m.edsoo.ru/ffO0acb14
SIBJICHUS".
[ToBTOpenue u 06o0IIEeHNE
66 MafeT IfaJII{: H(I)/I TeMe ?"lfeI:JIIOBHe 1 0 0 bubmmorexa HOK
P " https://m.edsoo.ru/ff0acc5e
SIBJICHUS".
II 600
67 Macl):eT Oplsae;; ;ZI Toelv?e ?llTe(I){(fITeo;[HHLH‘/'I 1 0 0 bubsmorexa HOK
P . https://m.edsoo.ru/ff0acdc6
ANEKTpUYECKU TOK".
[ToBTOpEHue u 06061EeHNE
68 MaTepuaia mo temMe "MarHuTHbIe 1 0 0
sIBIICHUS .
OBIIEE KOJIMYECTBO YACOB I10 68 3 14
[TPOTPAMME
9 KUIIACC
NeNe Tema ypoka KoaundecTBo uacoB JlaTa DJIEKTPOHHbIE
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n/n u3ydyeHus | HU(poOBbIE
Konrpoabusie | IIpakTnyeckue o0pa3oBaTejibHbIE
Bcero padoThI padoThI pecypcsl

1 Cucrema orcuera. OTHOCUTEIHLHOCTH 1 0 0 bubnuorexa [JOK
MEXaHUYECKOTO JBUKECHHUSI. https://m.edsoo.ru/ff0ad474
[ToctynarensHOE ABUKEHHUE.

2 1 0 0
MarepuanbHas TOUKA.

3 PaBHOMEpHOE IPSAMOJIMHENHOE 1 0 0 bubnunoreka [IOK
IBUKEHUE. https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE TpAMOIMHEHOE

4 nerxkeHue. CpeHsss © MTHOBCHHAS 1 0 0
CKOPOCTb.

5 [IpsimosiHEHOE PaBHOYCKOPEHHOE 1 0 0 bubnmnoreka [JOK
JBUKEHHE. Y CKOPEHUE. https://m.edsoo.ru/ff0ad8d4
CkopocTb NPSIMOJIMHEHOTO

6 PaBHOYCKOPEHHOI'O IBMIKCHUS. 1 0 0
I'paduk ckopocTH.

JIaboparopnas pabora Ne 1
7 ”I/Iccfl)e OEaHI/IﬁF ABHOYCKOPEHHOTO 1 0 1 bubnmorexa TIOK
A P Y . P " https://m.edsoo.ru/ff0adb18
IBUXKEHHS 0€3 HauallbHOUM cCKopocTH'.
CBob6onnoe nagenue tei. OnbIThI

8 oe T 1 0 0

lanunes.
PaBHOMEpHOE ABUXKEHHUE 110
okpy>xHocTu. Ilepuon n wacrora bubnuorexa LIOK

9 . 1 0 0
oOpamienus. JInHelHas v yriioBas https://m.edsoo.ru/ff0ael76
CKOPOCTH.

10 LeHTpocTpeMHUTENBHOE YCKOPEHHE. 1 0 0
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[Tepserit 3akoH HeroTona. [IpuHuun

bubmnotexa IJOK

1 OTHOCUTEIBHOCTH I anmuies. https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHa. [TpuHun bubnmnoreka [IOK
CYIEPIIO3ULIUHU CHIL. https://m.edsoo.ru/ff0ae72a
13 Tpernii 3axkoH HeroToHa. bubnunoreka [IOK
BzaumoneiicTBue Tell. https://m.edsoo.ru/ff0ae982
14 Pemenne 3aga4y Ha npUMeHEHNE bu6nmmorexa [IOK
3akoHoB HberoToHa. https://m.edsoo.ru/ff0aeb6c
bub6nunorexa [IOK
15 Cuna ynpyroctu. 3axon I'yka, https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau mo teme «Cuia
YIPYTOCTH.
o
JlabopaTtopHnast pabota Ne 2 Lugposast nabopatopis
busuky.
17 «OnpeneneHue KeCcTKOCTU
bubmanotexa IJOK
MPY>KUHBD.
https://m.edsoo.ru/ff0aee28
bubnnotexa IJOK
18 Crna Tpenus. https://m.edsoo.ru/ff0af738
19 Pentenune 3amau nmo teme «Cuia bu6nmmorexa [IOK
TPEHUSD. https://m.edsoo.ru/ff0afa26
Jlabopartopnas pabora Ne 3
20 "Onplzz[enle):ﬁne IIiOB(b(i)I/IHI/IGHTa TpeHUs bubmorexa HOK
| https://m.edsoo.ru/ff0af8be
CKOJIbXKEHU".
Pemenwue 3a71a4 mo Teme "3aKOHBI
21 Hetorona. Cuna ynpyroctu. Cuna brbmorexa OK

TpeHus"

https://m.edsoo.ru/ffOafb8e
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Cuia TSDKECTH U 3aKOH BCCMUPHOT'O

bubmnotexa IJOK

22
TSATOTEHUS. https://m.edsoo.ru/ff0af044
YckopeHue cBOOOHOIO MagcHM.
23 Ile BESI KOCMHUYECKAsi CKOPOCTh bubmaorexa LIOK
p p ’ https://m.edsoo.ru/ff0af33c
HeBecoMocCTh.
Jlaboparopnas padora Ne 4
" PATOPHIAA P udposast maboparopust
24 N3mepenue ycKkopeHHst CBOOOIHOTO
" ¢busuky.
mageHus’.
Penrenue 3amau mo reme "Cuiia
25 TSOKECTH U 3aKOH BCEMUPHOTO Bubmaorexa ITOK
" https://m.edsoo.ru/ff0af5f8
TAroTeHus".
PaBHOBecHe MaTepuanbHON TOUYKH.
AGcomoTHO TBEPAOE TEIIO. bu6nuorexa LIOK
26 ..
PaBHOBecue TBEpIOTO TEna ¢ https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BPAILICHHUS.
27 MowmeHT cuitbl. LleHTp TsKecTH.
28 Pemenwne 3agau o teme "MoMeHT bubnnotexa IJOK
cunebl. LlenTtp Tsoxkectn". https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBLHON paboTe
A " P p bu6nmmorexa [IOK
29 o TeMe "MexaHndyeckoe IBUKEHHE.
. " https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten'.
KontponbHas padora Ne 1 mo teme
" P P bu6nunorexa [IOK
30 MexaHH4YecKOe NBUKEHHUE.
N " https://m.edsoo.ru/ff0b06ec
BzaumonetictBue Ten".
Nmnynse Tena. UMnynbe CUbl.
31 3aKOH COXpaHEHUS UMITYJIbCa. bubnuorexa [JOK

VYupyroe u Heynpyroe
B3aHUMO/ICHICTBHE.

https://m.edsoo.ru/ffOb07fa



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

Ypok-koHpepeHus "PeakTuBHOE

32 JBUKEHUE B IPUPOJIC U TEXHUKE" .

33 Pemenne 3amau mo Teme "3akoH bu6nunorexa [IOK
COXpaHEHHMs UMITyJIbca'. https://m.edsoo.ru/ff0b096¢c

bu6nmmorexa [IOK
4 .

3 Mexanudeckasi paboTa 1 MOIIHOCTh https://m.edso0.ru/ff0b0a84

35 Pabora cuITBI TSKECTH, CHITBI bu6nmmorexa [IOK
YIPYTOCTH U CUJIBI TPEHUS. https://m.edsoo.ru/ff0b0db8
JlaGoparopHnast padota Ne 5

36 «Omnpenenenre pabOTHI CUITBI TPEHUS Hudposas naboparopust
IpU PaBHOMEPHOM JIBUKEHUU TeJIa 110 bu3nKu.
TOPU30HTATEHON TTOBEPXHOCTH.

37 CBs13b 3HEpruM U paboOTHI.
[ToTennmanbHas sHEprus.

38 Kunernueckas sneprus. Teopema o bubnmoreka [JOK
KMHETUYECKON SHEPTUH. https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHCHUS MEXaHUYECKOU
SHEPTHH.
JlabopaTtopHast pabota Ne 6

40 «3 EGHI/II; 3aK£Ha COXpaHEeHUs buGamorexa I[IOK

M P https://m.edsoo.ru/ff0b12fe

SHEPTUN.

41 KonebarenrHOE NBHIXKCHHE. bubnnotexa IIOK
lMapmonnueckue koneOanus. https://m.edsoo.ru/ff0b1858

42 Benuuunsl, Xxapakrepusyonue

KO0JIeOaTeILHOE ABUKEHUE.
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[IpeBpaienue sHeprun npu
MeXaHNYECKUX KOJIEOaHUSIX. 3aKOHBI

43
KoJIeOaHUsSI MAaTEMAaTUYECKOTO
MasTHUKA.

44 3aTyxaromme KoneOaHusl. bubnuorexa HOK

Brinyxaennsie konebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
Ypok-uccienoBanue «3aBUCUMOCTh
45 nepuoja KoiebaHuil OT KECTKOCTH bubamorexa IIOK
pHOA https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcChI TPy3ay.
JlabopaTtopHast pabota Ne 7 [udposas nadoparopus.

46 "N3ydeHue koaebaHUl IpyKUHHOTO bubnmnoreka [JOK
MasTHHKA". https://m.edsoo.ru/ffOblaec
JlaGoparopHnast pabota Ne 8
" pATopHas p [Mudpoas nabopaTopus

W3ydeHre 3aBUCUMOCTH TIEPUOJIa U
. ¢bu3nKH.
47 4acTOThI KoJIeOaHMI Tpy3a Ha HUTH OT
. bubmanotexa IJOK
napaMeTpoB KoyiebaTeabpHOM
" https://m.edsoo.ru/ff0b197a
cucTemsl'.

48 Mexannueckue BorHbl. CBoiicTBa bubnnorexa IIOK
MeXaHH4YecKuX BOJH. [IpogonbHbIe 1 https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbIE BOJIHBI.

Ypok-koHpepeHus "MexaHHuIeCKre

49 BOJIHBI B TBEP/IOM TeJI€.
Ceiicmuueckue BOJIHBI".

50 3ByK. Pacnipoctpanenue u oTpakeHue

3ByKa.
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Ypok-uccnenosanue "Habmonenue

o1 3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"
52 I'poMKoOCTb 3ByKa U BbICOTA TOHA.
AKyCTHYECKHI pe30HaHC.
Ypok-koHpepeHus "YabTpa3ByK U bubnuorexa [JOK
53 "
nH(ppa3ByK B MPUPOJE U TEXHUKE". https://m.edsoo.ru/ffOb23ca
[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO
54 Teme "3aKOHbI COXPaHEHHUS. Brbmmorexa LIOK
" https://m.edsoo.ru/ff0b25f0
MexaHnuuyeckue KoieOaHus ¥ BOJHBI'".
KonTponbnas pabora Ne 2 o reme
55 "3aKOHBI COXpAaHECHHS.
MexaHnuyeckue KoieOaHusi ¥ BOJIHBI'".
[Tepemennsiii Tok. [IpuHIIMN AeHcTBUS
56 reHepaTopa NepeMeHHOTo TOKa. bubnmoreka [JOK
N3ydenne monenu https://m.edsoo.ru/ff0b2fe6
3NIEKTpOTEeHEepaTopa.
[Iepenaua 371€KTPUYECKON SHEPTUH.
57 Tpanchopmarop. M3yuenue Ha bubnunoreka [IOK
MOJIENIN YCTPOMCTBA TpaHc(hopMaTopa. https://m.edsoo.ru/ff0b2c6e
58 DNeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DIeKTPOMAarHuTHBIC BOJIHBI. https://m.edsoo.ru/ff0b2abe
59 CBOICTBA JIEKTPOMAarHUTHBIX BOJIH.
60 DneKTpoMarHuTHass Npupoja CBeETa. bubnmnoreka [JOK

CkopocTth cBeTa. BostHOBBIE

https://m.edsoo.ru/ff0b31d0

CBOMCTBA CBETA.
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Pewienne 3aau Ha onpeneseHne

61 Y4acTOTHI M JUTMHBI DJIEKTPOMArHUTHOM
BOJTHBL
Uctounnku ceta. [Ipsmonuneiinoe
62 acIpoCcTpaHCHUE CBSTa 3aTMeHHS bubnmorexa IIOK
pactipocth ' https://m.edsoo.ru/ff0b3658
Connua u JlyHsl.
OtpaxxeHue cBeTa. 3aKOH OTPAKEHUS
63 cBerta. 3epkana. Pemenue 3aay Ha bubnmnoreka [IOK
MPUMEHEHUE 3aKOHA OTPaXKEHUS https://m.edsoo.ru/ff0b38c4
CBeTa.
[Ipenomiienue cBera. 3aKOH bubnuorexa [JOK
64 _
MpeIOMIICHHS CBETA. https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTPAKEHUE
65 cBeta. Mcnonp30BaHue MOJTHOTO bubnuorexa [JOK
BHYTPEHHETO OTPAKECHUS B https://m.edsoo.ru/ffOb3c5c
OTITHYECKUX CBETOBOJIAX.
JIabopaTopnas pabora Ne 9
n
HccnenoBanue 3aBUCUMOCTH yIiia ITudposas nabopatopus
66 MPEJIOMIICHHSI CBETOBOTO JIyda OT yIJia P
MaJIeHUs Ha TPpaHuIle "BO3IYXCTEKI0". '
Ypok-koHpepennus "Mcnoip3oBanue
MIOJTHOTO BHYTPEHHETO OTPaKeHUSI:
67 CBETOBO/IbI, ONITUKOBOJIOKOHHAs
CBS3b".
bubnuorexa [JOK
68 Jluna3zel. OnTHYecKas cuia JIMH3BI
https://m.edsoo.ru/ffOb3f2c
. bubnmoreka [JOK
69 [TocTpoenne n300paxeHuil B JIMH3aX .

https://m.edsoo.ru/ffOb444a
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JlabopaTtopnast pa6ota Ne 10

Hudposas naboparopust

70
"N3yueHne CBOMCTB H300paXKEHUS B (bu3HKH.
cobuparomieit muH3e. 3mepenne bubnuorexa [JOK
ONTHYECKOM CHIIbI coOUparomeit https://m.edsoo.ru/ff0b4206
JIUH3BI".
VYpok-koupepenuus "OnTuaeckue bubnuorexa HOK
71 " .
JIMH30BbIE TPUOOPHI". https://m.edsoo.ru/ff0cOa7e
79 I'na3 kak ontuyeckas cucrtema. bu6mmoTexa [IOK
3penue. https://m.edsoo.ru/ff0b4684
73 Ypok-koupepennus "JlepexTo
3penus. Kak coxpanuts 3penune.
Paznosxenue 6e10ro cBeTa B CIIEKTP.
OnpiTel HetoToHA. CriokeHue bubnuorexa [JOK
74
CIIEKTPALHBIX 1IBETOB. J[ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JIaboparopuas padota Ne 11 "OnbITe
10 pa3JI0KEHUI0 O0eIoro CBeTa B
75 CIIEKTP ¥ BOCIIPUATHIO IIBETA bubmorexa HOK
https://m.edsoo.ru/ff0cOe2a
MPEIMETOB MPH UX HAOIIOACHUH Yepes
I[BETOBBIE (QUITBTPHI"
VYpoxk-npaktukym "BosiHOBBIE
76 CBOWCTBA CBETa: IUCHIEPCHS,
uHTepdepeHus u audpaxkuus".
77 PannoakTuBHOCTH U €€ BUIbI bubmorexa IIOK
a AL https://m.edsoo.ru/ff0c1672
78 Omnertel Pezepdopaa u nnanerapHas bubnuorexa [JOK

MOJEIb aToMa.

https://m.edsoo.ru/ff0c12a8
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Crpoenune atomHOrO siapa. Hykinonnas

bubmnotexa IJOK

” MOJICIb. https://m.edsoo.ru/ff0c18ac
KBaHTOBBIN XapakTep UCHYCKAHUS U

80 IIOTJIOIIECHUSI cseTa aI")FOMal\}/;I/I. bubauorexa LIOK

. https://m.edsoo.ru/ff0c144c
JluHeiyaThle CIEKTPHI.

81 IToctynatel bopa. Monens atoma
bopa.

82 YPOK-IpaKTUKyM "HaGmronenue bubnuorexa HOK
CIIEKTPOB UCITyCKaHUs'". https://m.edsoo.ru/ff0c1550
OTKpbITHE IPOTOHA, TO3UTPOHA

83 HeI71p oHa Pz I/IO&K”’FI/IBHI)ICP , bubsmorexa HOK

Tpora. Fai https://m.edsoo.ru/ffOclal4
npespaiiieHus. M30Torbl.

84 Pemrenue 3agad mo teme: bubmnotexa IJOK
"PangroakTuBHBIE IpEBpaIeHus". https://m.edsoo.ru/ff0clb4a
Ypoxk-koH(pepe

85 "13’:1)11/1031?’1%/)1;1){;1: E;In YyeHusd B Bubmorexa LIOK

Y " https://m.edsoo.ru/ff0c2126
MpUPOJIe, MEAUIIMHE, TEXHUKE".
SAnepuble peakiuu. 3aKOHBI
86 ccl)lx paHeHEf[ 3au;1 OBOT'0 M MacCOBOTO bubmorexa HOK
P PAA https://m.edsoo.ru/ff0c1c58
qucen.

87 DHeprus CBsI3U aTOMHBIX sijiep. CBs3b bubnuorexa [JOK
MaccChl U DHEPTHUHU. https://m.edsoo.ru/ffOcld7a

88 [Tepuon monypacmnana.

89 Pemenue 3aau o teme "SAnepHsbie
peakuun".

90 TepmosinepHble peakuuu. McTouHnkm bubnmnoreka [IOK

sHepruu CoslHIA U 3BE3N.

https://m.edsoo.ru/ff0c1e88



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88

VYpok-koudepennuus "SAnepHas
sHepreTuka. JlehcTBus

91 .
PaIMOAaKTUBHBIX U3ITyUYCHUN Ha KUBbBIE
OpraHu3Mmsl".
IToaroroBka K KOHTPOJBHON padoTe
10 TeMe "DIeKTPOMarHuTHOE TOJIE. bubnmnoreka [JOK
92
DJIEKTPOMArHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbie siBeHus".
KonTponbHas pa6ora Ne 3 1o reme
93 "DneKTpOMarHuTHOE IOJIE.
DNeKTpOMarHUTHHIE BOJIHBI.
KBanToBbIe siBieHUs".
[ToBTOpEeHUE, 0000IICHHE.
94 Jlaboparopubie padoTel Ne 12 mo bubmmorexa [IOK
P " DHbI® pa o https://m.edsoo.ru/ff0c245a
Kypcy "B3aumoneiicteue Ten".
[ToBTOpenue, 0000IIcHNE. PenieHue
95 acquI:{mx Y Ka4yeCTBEHHBIX 3a]1a4 110 brbmmorexa LIOK
P \ " https://m.edso0.ru/ff0c2572
teMe "TemoBsie mporecch'”.
[ToBTOpenue, 06061meHue. Pemenne
96 paCUETHBIX U KaU€CTBEHHBIX 3a/1a4 10 bubnnoreka [IOK
teme "KIIJI TenmoBeIx aBurarenei" https://m.edsoo.ru/ff0c2a22
[ToBTOpenue, 0606mecHue. Pemenne
97 acquI;Hx Y KQUeCTBEHHBIX 3a]1a4 110 bubmmorexa [IOK
P \ " https://m.edsoo.ru/ff0c2b30
teme "KII/I snexkrpoycraHoBok".
[ToBTOpEeHUE, 000OIICHHE.
Bubmnotexa IJOK
98 Jlaboparopubie padoTel Ne 13 mo

Kypcy "CBeTOBBIE ABJICHUS "

https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52

99

[ToBTOpenue, 06061meHue. Pabora c
TEKCTaMH 110 TeMe "3aKOHbI
COXpaHEHHMs B MeXaHUKe".

bubmunotexa IIOK
https://m.edsoo.ru/ff0c2d6a

100

[ToBTOpenue, 06061menue. Pabora c
TekctaMu o Teme "Komnebauus n
BOJIHBI".

Bbubmnotexa IJOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpenue, o6o0menue. PaboTa c
TekcTaMu 1o TeMe "CBEeTOBBIE
SIBJIEHUS".

bu6nmunoreka [IOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpenue, 06061meHue. Padora c
TekctaMu 1o TeMe "KBanTtoBas u
snepHas ¢puzuka"

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27
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YYEBHO-METOAUYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1S1 YYUEHUKA
®usuka, 7 xnacc. baszoBwiii ypoBeHb. Ileppikun W.M., HMBanoB A.W.,
N3narenscTBo «Ilpocsemenue», M. — 2023.
O®usuka, 8 wiacc. Ileppukun M.M., HBanoB A.U., H3parenncTBO
«IIpocsemenue», M. — 2021.
®dusuka, 9 ximace. [lepeimkua A.B. U3parenscTBo «Ok3amen», M. — 2021.
Terpanp st mabopaTopHbIXx padot nmo ¢usuke. 7 kiacc. P.J[. Munbkosa, B.B.
Hsanosa, C.B. Crenanos. U3garenscTBo «Dk3amen», M. — 2023.
Terpaas mis naboparopusix padoT mo ¢usuke. 8 knacc. P.JI. Munbkosa, B.B.
HBanosa, C.B. Crenanos. M3narenbcTBO «IK3amen», M. — 2023.
Terpaaw st mabopatopHbiX padoT no ¢usuke. 9 knacc. P.JI. MunskoBa, B.B.
HBanosa, C.B. Crenanos. M3marenscTBO «IK3amen», M. — 2023.

METOJIUYECKHUE MATEPUAJIBI JIJISA YYUTEJIS
A.B. Uebotapéra. Tectol o pusuke. 7 kinacc. M3narenbcTBo «Ik3aMen», M. —
2012. A.B. Yeborapéna. Tectsl o ¢pusuke. § kiacc. M3naTenbcTBo
«3Ix3amen», M. — 2012. O.U. I'pomuera. Tectr o ¢pusuke. 9 xiacc.
Nz3narenscTBO «IK3amen», M. — 2011.
[Toypounsie pazpaboTku no ¢puszuke 7-9 kiaccos.

Coopuuk 3amau mno ¢usuke. 7-9 xmaccel. A.B. Ilépemmkun. M3marenscTBo
«Dx3amen», M. — 2014,

H.C. Ilypsiesa, E.3. Patouns. @usnka. Beck mKoIbHBIN Kypc B TabJIHIaX U
cxemax Juig noarotoBku Kk EI'D. U3narensctBo ACT, M. — 2021.

HAD®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
bu6muoreka IIOK.
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