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1. HOACHHUTEJIBHASA SAIIMCKA

PaGouas mporpamma s 7-9 kimaccoB pa3paboTaHa HA OCHOBE OCHOBHOM
00pazoBaTebHOM MporpaMmmbl 0CHOBHOTO 00111eT0 00pazoBanuss MKOY COII Neo
5 r. Maiickoro, B cooTBerctBUM ¢ TpeboBanusiMu DenepaabHOro
rOCyJJapCTBEHHOTO  00pa3oBaTeNbHOrO0  CTaHAApTa OCHOBHOTO  OOIIEro
oOpazoBaHusi, paboyeill mporpammbl BocnuTaHusi, [lonoxkeHUs o CTPYKType,
nopsiike pa3pabOTKH, YTBEpPXKIEHUs padodeil mnporpaMMbl 1O y4eOHBIM
npeameram, kypcam MKOY COL Ne 5 r. Maiickoro.

Conepxanue mnporpamMmsl N0 (HU3MKE HANpaBiIeHO Ha (HOPMHUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYalOMIUXCS M OPTaHU3aIMi0 W3Yy4YeHUs
(GU3MKK Ha JAESITENIbHOCTHOW OCHOBE. B mporpamme mo (u3uke yuHMTHIBAIOTCS
BO3MOKHOCTU yueOHOro mnpeamera B peanusauuu TtpedoBanuii ®I'OC OO0 k
TUTAaHUPYEMbBIM IMYHOCTHBIM M METApPEIMETHBIM pe3ybTaTaM 00yUeHus, a TAKK e
MEXKIPEIMETHBIE CBA3U €CTECTBEHHOHAYYHBIX yYEOHBIX NMPEIMETOB HA YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsI.

®dusnka SABISETCS CHCTEMOOOpAa3ylOIUM IS  €CTECTBEHHOHAYYHBIX
y4eOHBIX IPEIMETOB, MOCKOJIbKY (DM3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SIBIICHUW, W3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHEH W (PU3NIECKOU
reorpaduei, BHOCHUT BKJIaJ B €CTECTBEHHOHAy4YHYIO KAapTUHY MHpa,
NpenocTaBisder Haubosee sCHble OOpa3lbl NPUMEHEHHS HAy4YHOTO MeETojAa
MO3HAHUS, TO €CTh CIIOCO0a MOJyUYEHUs JOCTOBEPHBIX 3HAHUM O MUPE.

OpnHa u3 TJIaBHBIX 3a7a4 (U3NYECKOro 00pa3oBaHUsl B CTPYKType 0OIIero
o0pa3oBaHusi COCTOUT B ()OPMUPOBAHUU €CTECTBEHHOHAYUYHOW T'PAMOTHOCTH U
UHTEpeca K HayKe y 00y4Jaronmxcsl.

N3yuenne ¢u3nkn Ha 0a30BOM YypOBHE IMPEINOJaraeT OBJIaJCHUE

CIEAYIOIMMHA KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

HAY4YHO OOBSICHATD SABJICHHUS;

OLICHMBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHUS;

MHTEPIPETUPOBATH JAaHHBIE U HCIIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA IS
IIOJIyY€HHUS BBIBOJOB.

[enu w3y4eHuss (U3MKK HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS
ompeaeneHsl B Konnenmuu mpenogaBanusi ydeOHoTo mnpenmera «Dusmka» B
oOpazoBaTenbHBIX oOpranuzanusax Poccuiickoit ®enepauuu, peanu3yrOmmx
OCHOBHbIE 00111€00pa30BaTeIbHble NPOTPaMMbl, YTBEPKIEHHOW peEIICHUEM
Konnernu Munucrepcrsa npocsenienus Poccuiickoit @enepanuu (mpoToko oT 3
nexabpsi 2019 r. Ne [1K4BH).



Henn u3yvyenus pusnku:

npuoOpeTeHne UHTEpeca M CTPEeMJICHUS OOydYaroIuXcsi K HayYHOMY
U3yYEHUIO TIPHUPOJbI, pPa3BUTHE WX HMHTEIJCKTYaIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPENICTABICHUI O HAYYHOM METOJI€ MO3HaHUs U (OPMHUPOBAHNE
UCCIIEIOBATEIHCKOTO OTHOIIICHHS K OKPYKAIOIIIUM SIBIICHUSM;

dhopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYEeHHS OCHOB
CTpOEHUS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe TPEACTABICHUA O PONU (U3WKHU ISl Pa3BUTHSA JPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH;

pa3BUTUE  TPEJACTABJICHUHA O  BO3MOXHBIX  chepax  Oyayiuei
po(hECCHOHATIPHON  JIEITCIIbHOCTH, CBSI3aHHOM C (DU3WKOM, TOATOTOBKA K
JTadbHEeUIeMy 00y4eHHIO B 9TOM HaIlpaBJICHHH.

JlocTikeHne 3TUX I1eied nmporpaMmbl MO0 (PU3MKE Ha YPOBHE OCHOBHOTO
00111eT0 00pa30BaHUs 00ECIIEIYNBACTCS PEIICHUEM CICTYIOIINX 3a1a4.

npuoOpeTeHue 3HAHUW O  JUCKPETHOM CTPOCHHUM  BEHIECTBA, O
MEXaHWYeCKHX, TETUIOBBIX, DJIEKTPHUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne yMEHUN OIMUCHIBaTh U OOBSICHATH (PU3NUYECKUE SIBICHUS C
HCII0JTh30BAaHUEM T10JTYUCHHBIX 3HAHUI;

OCBOCHHME METOJOB pEIICHHUA NPOCTEHIIMX pacu€THBIX 3aJad C
UCIOJIb30BaHUEM  (HU3UYECKUX  MOJEleH, TBOPYECKMX H  TMPAKTHUKO-
OPUEHTUPOBAHHBIX 3371a4;

pa3BUTHE YMEHMI HAOIIOAATh MPUPOJTHBIC SIBICHUS U BBITIOJHATH OTBITHI,
JabopaTopHbIe PAaOOTHI U AKCIIEPUMEHTAJIbHBIC UCCIICTOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTEIHHBIX TPUOOPOB;

ocBOeHHE TMPHUEMOB paboThl ¢ MHpopMaIel (HU3NIECKOTO COIACPIKAHUS,
BKJIIOYas WHGOpPMAIMI0O O COBPEMEHHBIX JOCTMKEHUSX (DU3UKH, aHAIU3 H
KPUTHUIECKOE OTICHUBAHKE WH(OPMAITUH;

3HaKOMCTBO cO chepamu pohecCHOHATBHON A TEIILHOCTH, CBI3aHHBIMHU C
(GU3UKON, U COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAHHBIMH Ha JOCTH)KCHHSIX
(bHU3UIECKO HAYKH.

Ha uzyuenue pusuku (6a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
obOpazoBanus oTBoAUTCS 238 yacoB: B 7 kiacce — 68 wacoB (2 yaca B HEIe10 ), B 8
Kiacce — 68 gacoB (2 yaca B Hezmento), B 9 kiacce —102 gaca (3 yaca B Hemeno).



2. COJEPKXAHUE OBYYEHUSA

7 KJIACC

Pa3nenl. ®u3uka u e€ poJib B IO3HAHUM OKPYKAKOLIEr 0 MUPA.

dusuka — Hayka o npupoje. fABineHus npupoabl. PU3NYECKUE SBJICHUSA:
MEXaHUYECKUE, TEIIOBBIE, IIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3By KOBBIE.

duznyeckue BeaudyuHbl. M3Mmepenue dusmueckux BenuduH. Du3MUecKue
npudopsl. [lorpemHocts u3mepennil. MexayHapoaHasi CUCTEMA IMHHIL.

Kak ¢wusuka u [pyrue ecTecTBEHHblE HAyKd U3y4aroT MPUPOAY.
EcTecTBeHHOHAay4YHBIM METOJ| TMO3HAHUS: HAOJIOJEHUE, MOCTAHOBKA HAYy4YHOTO
BOIIPOCA, BBIIBUXKEHHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TMIIOTE3, OObSICHEHHE
Habr01aeMoro siBieHus. Onucanue GU3NYECcKuX SBJICHUH C TOMOIIb IO MOJIENIEH.

Hemoncmpauuu.

1. MexaHu4yeckue, TEIUIOBBIC, JJICKTPUYECKHUE, MArHUTHBIE, CBETOBBIC
SIBJICHMUS.

2. duznyeckre NpruOOPHI U MPOLEAYpa MPSAMBIX H3MEPEHUN aHATIOTOBbIM

1 U POBBIM MPHOOPOM.
Jlabopamopnuie padomul u onvimel.

1 OmnpeneneHue 1eHbl IeJICHHS Kbl U3MEPUTEIIHFHOTO IPUOopa.

2 N3mepenne paccTossHUM.

3. N3mepenne 00bEMa )KUIKOCTH M TBEPIOTO TeEa.

4 OrnpeneneHue pa3MepoB MaJIbIX TE.

5. N3mepenne TemnepaTypsbl IPHU IMTOMOIIN KUIKOCTHOTO TEPMOMETpPA U
JaTYNKa TEMIEPATy PHhI.

6. IIpoBeneHue wuccieqoBaHUsT MO MPOBEPKE THUIIOTE3bl: JTAIBHOCTH

noJIETa IMIapuKa, IyIIEHHON0 TOPU30HTAIBHO, TEM OO0JbIIE, YEM OOJIBIIE BBICOTA
Iy CKa.

Pa3nen 2. IlepBoHayasibHbIE CBe/IeHHSI O CTPOCHHH BelIeCTBA.

Ctpoenue BellecTBa: aTOMbl M MOJIEKYJIbI, MX pa3Mepbl. OIBITHI,
JIOKa3bIBAOIIME JUCKPETHOE CTPOCHHE BEILIECTBA.

JBxkenne wyactuil BemecTBa. CBsI3b CKOPOCTH JIBUKEHUS 4YaCTHUI[ C
Temriepatypoii. bpoyHoBckoe nBwxkenue, nuddysus. BaumonaeicTBrue dacTuil
BCILIECTBA: MIPUTSIKEHUE U OTTATKUBAHHUE.

ArperatHble COCTOSIHUS BEILIECTBA: CTPOEHUE T'a30B, )KUIKOCTENU U TBEPIBIX
(KpuCTAUTUYECKUX ) Tell. B3auMOCBA3b MEXy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHblX COCTOSIHUSIX M UX aTOMHO-MOJICKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.

1. Habnto1eHne OpoyHOBCKOI'O ABUKEHUSL.

2. Hab6mronenue nud pyzun.



3. HaGmionenne siBIeHM, OOBICHIIOMIMXCA TNPUTHKCHUEM  WIH
OTTaJIKMBAHUEM YACTHI] BEIIECTBA.

Jlabopamopnule padomul u onvimol.

1. OneHka auaMeTpa aroMa METOJOM psiAOB (C HCHOJIb30BAHUEM
doTorpaduii).

2. OnBITHI 10 HAOJI0ICHHUIO TETTIOBOTO PACIIMPEHUS T'a30B.

3. OmbeITel  TIO0  OOHAPYKEHHUIO  JICUCTBUS CHJI  MOJIEKYJISIPHOTO
TIPUTSIKCHUSL.

Pa3znen 3. /IBukeHHue 1 B3aMMOAeHCTBHE TeJl.

Mexannueckoe ABMKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUKECHHE.
Cxopoctb. CpeliHsis CKOPOCTh MPU HEPABHOMEPHOM JBMAKEHHU. Pacuér mytu u
BPEMEHU JBUKECHUSI.

SIBnenue uHepiMu. 3aKOH MHEpIMU. B3auMojelcTBUE Tel Kak NMpUYMHA
U3MEHEHUS CKOPOCTH JBWKEHUs Tel. Macca Kak Mepa HMHEPTHOCTH Tena.
[InotHOCTh BemiecTBa. CBSI3b IMIIOTHOCTH C KOJUYECTBOM MOJIEKYJl B €IUHULIC
00BEMa BelecTa.

Cuia Kak XxapakTepUCTUKa B3auMOJIeUcTBUs Tea. Cuia ynpyrocTy U 3aKOH
I'yka. I3mepenue cuiibl ¢ MOMOIIBIO TUHAMOMETpA. SIBJICHUE TATOTEHUSI U CHUJIa
TshkecTH. Criia TSKECTH Ha Ipyrux raHerax. Bec tena. HeBecomocts. Cnoxkenune
CWJI, HAMPABJIEHHBIX MO OJHOW NpsaAmoil. PaBHonelicTBytomas cui. Cuiia TpeHusl.
TpeHune CKOJIbKEHUS U TPEHUE NTOKOs1. TpeHUE B IPUPOIE U TEXHUKE.

Jemoncmpayuu.

Haburo1enre MexaHn4ecKoTO IBIKCHUS Tea.

N3MepeHne cKkopoCcTH NPSIMOJITMHEUHOTO JIBUKCHMUS.
HabGnroenue siBjieHust UHEPLIUU.

Hab6ronenne n3MeHeHns CKOpOCTH IIPHU B3aUMOESHCTBUN TE.
CpaBHEHME MacC MO B3aUMOJICUCTBUIO TEI.

Ci107k€Hune CUJT, HAlPABJICHHBIX IO OJTHOM MPSIMO.
./Iaﬁopamopnbte Padomul u ONnvIMBL.

o bk w

1. Ornpenenenne CKOPOCTH PABHOMEPHOTO JBWKEHUS (IIapuKka B
KUJIKOCTH, MOJIEITH DJIEKTPUYECKOT0 aBTOMOOMJISI M TaK J1ajiee).

2. Omnpenenenue cpeaHel CKOpOCTH CKOJIbKEHUS OpyCKa Wi IIaprKa 1o
HAKJIOHHOM IJIOCKOCTH.

3. Omnpenenenue MmI0THOCTH TBEPOTO Tela.

4. OIBITHI, JIEMOHCTPUPYIOIITHE 3aBHCUMOCTh pacTsKEHUS
(medopManmm) NPy KHUHBI OT MPHITOKEHHOMN CHITHI.

5. OMBITBL, AEMOHCTPUPYIOITUE 3ABUCUMOCTD CHUJIBI TPEHUSI CKOJIbK CHUS

OT BEca TeJa U XapaKTepa CONMPUKACAIOIINXCS IOBEPXHOCTEM.
Pa3nen 4. JlaBjienne TBEPABIX TeJl, ;KUAKOCTEH M Ta30B.



JaBnenue. CiocoObl yMEHBIIIEHUS U YBEIUYEHUS JaBiieHus. [[aBnenue rasa.
3aBUCUMOCTh JIaBJICHUS Ta3za OT 00BEMaA, Temreparyphl. [lepemaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMH W razamu. 3akoH [lackans. [IneBmMarnueckue
MaIlTiHbI. 3aBUCUMOCThH JABJCHUS XKHUJIKOCTH OT TIIYOWHBI ['HMapocraTHdeckuid
napanokc. Coobmiaromuecs cocyanl. [ mapaBiIndeckue MEXaHU3MBI.

AtMocdepa 3emuin u atmocepHoe naBieHue. [I[pUauHBI CymecTBOBaHUSA
BO3AYyIIHOW 00070uku 3emun. OnbiT Toppuuennu. M3meperne armocdepHOTo
JaBJIeHMsI. 3aBUCUMOCTb aTMOC(EPHOTO TaBJIEHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[TpuGopsl 11 u3MepeHus aTMOC(HEPHOTO JaBICHUS.

JlericTBUE KUAKOCTH M Ta3a HA IOTPYKEHHOE B HUX TeJI0. BhITanKuBaromas
(apxumenoBa) cuwia. 3akoH Apxumena. [maBanue ten. Bo3ayxomiaBanue.

Hemoncmpauuu.
3aBUCUMOCTD JIaBJICHHUS ra3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs )KUAKOCTHIO U TA30M.

CooOmmarontuecst COCy Abl.

I'mapasimyeckuit npecc.

[IposiBieHne necTBHsI aTMOC(EPHOTO TaBJICHUS.

3aBHCHMOCTbH BBITAJTKUBAIOIICH CHJIBI OT 00bEMA TTOTPYKEHHON YaCTH
TeJla ¥ INIOTHOCTH KUJIKOCTH.

7. PaBeHCTBO BRITAIKMBAIOIIEN CUIIbI BECY BBITECHEHHOW KUIKOCTH.

8. YcimoBue T1IaBaHUs TE: IJIaBaHUE WM TIOTPYKEHUE Tel B
3aBUCHUMOCTH OT COOTHOIICHUS INIOTHOCTEH Tejla U KUIKOCTH.

Jlabopamopnwie pabomot u onvimeol.

1. HccnenoBanne 3aBHCHMOCTH Beca Tela B BOJIE OT 0O0BEMA
MOTPY>KEHHOM B )KUIKOCTh YaCTH TENA.

2. OrnpenenieHUe BBITAIKMBAIONICH CWJIBI, JICHCTBYIOIIEHM Ha TeIo,
NOT'PYKEHHOE B dKHUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CUJIBI, IEUCTBYIOIIEH HA
TEJIO B )KUJKOCTH, OT MacChl TeJla.

© ok wbdE

4. OnbITEL, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAIKHBAIOIICH CHIIBL,
JEHUCTBYIOIIEH Ha TEJIO B KUIAKOCTH, OT 00bEMa MOTPYKEHHOH B )KUIAKOCTh YaCTH
T€Na U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBanne apeomerpa WIM KOHCTPYUPOBAHHME JIOJAKH H
OIpEEIICHUE €€ TPY30I0AbEMHOCTH.

Pazgen S. Pabora m MOIHOCTD. DHEprusi.

Mexanunueckas pabota. MOITHOCTb.

[Ipocthie MexaHU3MBL: pblYar, OJIOK, HAaKJIOHHas IJIOCKOCTb. [IpaBumio
paBHOBecus pbluara. lIprMeHeHue mnpaBuia paBHOBECHUS pblyara K OJIOKY.
«3onotoe mnpaswino» MexaHukd. KIIJ[ mnpocteix wmexanumsmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.



Mexannueckass dSHeprus. KuHernueckas M IOTEHUMAIbHAs DHEPTHS.
[IpeBpailieHre 0 THOTO BU1a MEXaHUYECKOW SHEPTUU B IPYTrOi. 3aKOH COXPAHEHU
DHEPIUU B MEXAHUKE.

Jemoncmpauuu.

1. [Ipumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnule padomul u onvimel.

1. Omnpenenenne padOTHl CHIIBI TPEHHSI TIPU PAaBHOMEPHOM JIBHUKEHUN
TENa MO TOPU30HTAIBHON IOBEPXHOCTH.

2. HccnenoBanne ycinoBui paBHOBECHS pblUara.

3. N3smepenne KII/] HaKIIOHHOM IIJTOCKOCTH.

4. N3ydenue 3ak0Ha COXPaHEHUsI MEXAHUYECKOM DSHEPTUU.
8 KUIACC

Pa3nen 6. TenioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca ¥ pa3Mepbl aTOMOB U MOJIeKyJd. OTBIThI, MOJITBEPHKIAIOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPIOrO, >XUAKOTO W Ta3000pa3HOr0 COCTOSIHUIA BEIIECTBA.
Kpucrannuaeckue n amopdHsie Tena. OObsICHEHHE CBONCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJIOKEHHU MOJIEKYJISIPHO-KUHETUYECKON TEOPHHU.
CmaurBaHue U KamWLISpHBIC ABJICHU. TemoBoe pacliipeHue U CxaTue.

Temneparypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBUKEHUS
yactull. BHyTpenusisi sHeprus. CrnocoObl HW3MEHEHUsI BHYTPEHHEW SHEPIuu:
Teryionepeaaya u COBEpIIICHUE  PaOOTHI. Buael  Temonepenayvu:
TEITONPOBOJHOCTh, KOHBEKIIHS, U3]Ty YCHHUE.

KonuuectBo TemnoThl. Y AenbHas TEIUIOEMKOCTD BelIecTBa. TemiooOMeH 1
TEIJIOBOE€ paBHOBECHE. YpaBHEHHE TeruioBoro Oananca. IlnaBinenwe w
OTBEPJICBAHUE KPUCTALIMYECKUX BEHIECTB. YJEJbHAs TEIUIOTA IUIABJICHUSA.
[TapooOpazoBanne m koHaeHcarus. Mcmapenme. Kumnenuwe. YnenpHas Temiora
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEpPaTypbl KHUIEHHUS OT aTMOC(EpHOro
JIABJICHMUSL.

Bnaxnocrts Bo3ayxa.

DHeprus TOIUIUBA. Y AeNbHAs TEIIOTAa CTOPAHUS.

[Tpunimnsl padotsl TerioBelx asurareneit KIIJ[ termmoBoro nBurarens.
TemnoBbie IBUTaTENN U 3aIIUTA OKPYKAKOIIEH CPEIBL.

3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUM B TEIUIOBBIX ITPOILIECCAX.

Hemoncmpauuu.

1. Hab6mronenne OpoyHOBCKOTO IBHKEHUS.

2. Hab6mronenue nud pyzuu.



3. HabGaronenue sBIeHUI CMauMBaHUS U KaIMILISIPHBIX SBICHHM.

4. Habuto1eHure TerioBoro pacimpeHus Ted.

5. N3meHeHne naBiieHMs] ra3a Mpu U3MEHEHWHM 00bEMa W HarpeBaHUHU
WJTU OXJTQXKICHUU.

6. [TpaBwiia uaMepeHus TeMIepaTyphbl.

7. Bune! Termonepenayn.

8. OxnaxeHre Ipyu COBEPIICHUN PaOOTHI.

9. Harpeanue npu coBepIiieHUH padOThl BHEIIIHUMHU CHUJIAMHU.

10.  CpaBHeHHE TEIIOEMKOCTEHN pa3TnYHbBIX BEIIIECTB.

11. HaOmroaeHue KUmneHus.

12. HalnroaeHue noCTOsIHCTBA TEMIEPATYPhl ITPH TUIABJICHUU.
13. Mojaenu TeIIOBLIX ABUTaTeleH.

Jlabopamopnuie padomuol u onvimel.

1. OnbITbl 10  OOHApYXEHUIO JACHCTBUSL CHUJI  MOJIEKYJISIPHOTO
MPUTSKECHUS.

2. OMBITHI IO BRIPAIMBAHUIO KPUCTAIIOB ITIOBAPEHHOM COJIA MIIU caxapa.

3. OnbITHI IO HAOJIIOJICHUIO TEMIOBOTO PACIIUPEHUS Fa30B, JKUJIKOCTEN
U TBEPBIX TEII.

4. Onpenenenue JaBaeHUs BO31yXa B OaJJIOHE IINPHULIA.

5. OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD JIABJIIEHHS BO3/1yXa OT €r0
00bEMa M HarpeBaHUs WX OXJIAXKACHHUS.

6. [IpoBepka rumoTe3bl JUHEHHON 3aBUCUMOCTU JJIMHBI CTOJIOHUKA
KHUJIKOCTU B TEPMOMETPUIECKOUN TPyOKe OT TeMIepaTyphl.

7. HaGntonenue m3MeHeHUs BHYTPEHHEH SHEpPTUU Tella B pe3ysbTare
TEIUIoONepeaauu U padOThl BHEIIHUX CHJI.

8. HccnenoBanue siBIEHUS TEINIOOOMEHA NP CMEIIMBAHUH XOJI0 HOM U
ropsi4ey BOJIbI.

9. Onpenenenue KOJMYECTBA TEIUIOTHI, IIOJYYEHHOI'O BOJOHW IIpHU

TEII000MEHE C HarpeThIM METAJITNY €CKUM IIMITHHIPOM.

10.  OmpeneneHue yIeabHOM TEIUIOEMKOCTH BELIECTBA.

11. HccnenoBanue npouecca ucrapeHus.

12.  OnpeneneHre OTHOCUTEIILHOM BIaXKHOCTH BO31y Xa.

13.  OmnpeneneHue yaeabHOW TEIIOTHI IUTABJICHUS JIbAA.

Pazgen 7. JinekTpudeckre U MATHUTHBIE SIBJICHUS.

Onexktpuzanusa Ten. JIBa pojia 3JIEKTpUUECKUX 3apsioB. BiaumoeiicTBre
3apsKeHHbIX  Teld. 3akoH KyrnoHa (3aBUCMMOCTH CHJIBI  B3aMMOJICHCTBUSA
3apsIKEHHBIX TEJl OT BEJIMYUHBI 3apSIJI0B U PACCTOSTHUS MEXK Y TEITAMH).

Onektpuueckoe noJie. HanpskEHHOCTh 3nekTpudeckoro nosst. [IpuHimn
CYNEPIIO3ULINN dJIEKTPUYECKUX MOJIEN (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsijioB. DIEMEHTAPHBIN JIEKTPUUYECKUMA 3apsil.
Crpoenne aroma. IIpOBOJHHMKM M  JHMAJIEKTPUKHA. 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3aps/a.

OJIEKTPUYECKUNA TOK. YCJIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKA.
HNcTouyHUKM TIOCTOSIHHOTO TOKa. JIeWCTBUS SJIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUIECKUI TOK B dKUJKOCTAX U razax.

Onekrpuyeckas nenb. Cuina Toka.  DIJIEKTPUYECKOE  HampsKEHHUE.
ConpoTuBieHre NMPOBOAHUKA. Y IE€IBbHOE CONPOTHUBIEHUE BEUIECTBA. 3aKOH OMa
nua  ydactka uenu.  [lociemoBarenpHOE W mapajuIeNIbHOE  COCIMHEHUE
IIPOBOJTHUKOB.

PaGora u MomHOCTh 3yekTpuueckoro Toka. 3akoH JDxoyns—Jlenua.
DnexkTpuuecKue Ueny U MoTpeOUTeNH AMeKTpuIecKoi suepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[locTostHHBIE ~ MarHuThl. B3auMOJEHCTBHME TOCTOSIHHBIX ~ MAarHUTOB.
MarnuTtHOe noJjie. MarHuTHO€E 1oJie 3eMJIM U €r0 3Ha4E€HHE JJIS1 )KU3HU Ha 3eMIIE.
OmeiTr  Opcrena. MarHutHoe TOJIE  3JIEKTPUUECKOTO TOKa. IIpuMeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. JIeCTBME MarHUTHOTO 10OJIs1 HA IIPOBOHUK C TOKOM.
DJIEKTPOJABHUraTeNb MOCTOSHHOIO TOKa. MCronb30BaHWE AIEKTPOJBUTATENIEH B
TEXHUYECKHUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

OmnbiTel @apajes. SABiaeHue 3eKTpoMarHUTHOW nHAyKiuu. [TpaBuiio Jlenna.

OnekrporeHeparop.  CrnocoObl  TOJy4YeHUS  IJIEKTPUUECKOW  DHEPTHUH.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMbIX UCTOYHUKAX YHEPTUH.

Hemoncmpauuu.

1. DJIeKTpU3aus TeJl.

2. JIBa pojia 2JIEKTPUYECKHUX 3apsI0B M B3aUMOJCHCTBUE 3apsyKEHHBIX
TEN.

3 Y CTpOUCTBO U AEUCTBUE IEKTPOCKOTIA.

4 DIIEKTPOCTATUUECKASI MHIY KIS,

5 3aKOH COXpaHEHHUS DJIEKTPUUECKUX 3aPSI0B.

6. [TpOBOTHUKHU U TUSIIEKTPHUKHU.

7 MoaenupoBaHUE CUITOBBIX TMHUN JIEKTPUUECKOTO TOJIS.
8 HcTouHMKH TOCTOSTHHOTO TOKA.

9 JIeHCTBUS AIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKUM TOK B KUJIKOCTH.

11.  T'a30Bblii pa3psna.

12. HM3mepeHue Cuiibl TOKa aMIEPMETPOM.

13.  U3MepeHune 3IeKTPUIECKOTO HAIIPSIKEHHS BOJIBTMETPOM.
14.  Peocrar u marasuH CONPOTHUBIICHUM.

15. B3amMmoneicTBHE MOCTOSIHHBIX MAarHUTOB.

16. Mo aenupoBaHrE HEBO3MOKHOCTH Pa3ACICHUS IMOJFOCOB MAarHUTA.
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17.  MoaenupoBaHME MAarHUTHBIX MOJIEH MOCTOSTHHBIX MATHUTOB.

18.  OmbIT Dpcrena.

19.  MarHuartHOE€ 1oje TOKa. DJIEKTPOMArHHuT.

20.  JlelicTBHE MAarHUTHOTO MOJISI HA MTPOBOIHUK C TOKOM.

21.  DJEeKTpOJBHUIaTeiab NOCTOSHHOIO TOKA.

22.  HccnemoBaHueE SIBIEHUSA DIIEKTPOMATHUTHOM UHIY KIIUH.

23.  OmnbiTel @apajes.

24.  3aBHCUMOCTH HANPABJICHHUS MHAYKIMOHHOTO TOKa OT yCJIOBHUW €ro
BO3HUKHOBEHUS.

25.  DJEeKTporeHeparop MOCTOSIHHOrO TOKA.

Jlabopamopnuie padomul u onvimel.

1. OnbITel MO HAOJMIONEHUIO DJIEKTPU3ALMHU TNl HUHAYKIUEH W TpH
COTMPUKOCHOBEHHH.

2. HccnenoBanue AEMCTBHS 3IEKTPUUYECKOTO TMOJISI HA MPOBOJHUKU U
TARJIEKTPUKHU.

3. COopkau npoBepka pabOThI 3JIEKTPUYECKOM IIETH TOCTOSIHHOTO TOKA.

4, M3MepeHue U peryJinpoBaHuE CUIIbI TOKA.

5. N3mepenue u peryinpoBaHue HAMIPSKSHUS.

6. HccnenoBanue 3aBUCUMOCTH CUITBI TOKA, UAYILETO YEPE3 pE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHUS HA PE3UCTOPE.

7. OnpIThI,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  DJIEKTPUYECKOTO

CONIPOTHUBIICHHsI MMPOBOJHUKA OT €ro JJIMHBI, IUIOWIAIH MIONEPEYHOr0 CEYEHUS U
Marepuania.

8. IIpoBepka npaBuiia CI0XKEHUS HANPSKEHUN IPU MOCIEA0BATEIILHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

9. IIpoBepka npaBuia i CHIIBI TOKA IIPU MMAPAIIIEIBHOM COEIUHEHUN
PE3UCTOPOB.

10.  OmnpeneneHue padOTHl 3IEKTPUUYECKOTO TOKA, HIAYLIETO dYepe3
pe3ucTop.

11.  OmpeneneHre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIICISEMOW Ha
pesucrope.

12.  HccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA, HAYILErO YEPE3 JAMIIOUKY,
OT HaIIPSKEHUS HA HEX.

13.  Omnpenenenue KII/] HarpeBarterns.

14.  HccnenoBaHue MarHUTHOTO B3aMMOIEUCTBUS IOCTOSIHHBIX MarHUTOB.

15. M3ydyeHue MarHMTHOTO IIOJsI TOCTOSIHHBIX MAarHUTOB IIPU  HX
00bEIMHEHNUN U Pa3/I€TICHHH.

16.  HccnenoBaHue HOEMCTBHUS DJIEKTPUYECKOTO TOKA HA MAarHUTHYIO
CTPEJIKY.
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17.  OmnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJICUCTBHS
KaTYIIKA C TOKOM M MarHuTa OT CHUJIBI TOKA 1 HAIIPABJIEHUS TOKA B KaTYIIIKE.

18.  M3ydeHue AeUCTBUS MAarHUTHOTO I1OJISI HA IPOBOIHHUK C TOKOM.

19.  KoncrtpyupoBaHue u n3ydeHne paboThl 3JICKTPOIBUTATEIS.

20.  Usmepenue KIIJI anexkTpoaBUraTesisbHOM yCTaHOBKH.

21.  OnbITBl MO HCCIEAOBAHUIO SIBJIICHUS 3JIEKTPOMATHUTHON MHAYKUUU:
HCCIIEIOBAHNE U3MEHEHUM 3HAYEHUS U HAIIPABJICHUS MHY KIHOHHOTO TOKA.

9 KVIACC

Pazgen 8. MexaHn4eckue ABJICHUS.

Mexanudyeckoe ABwkeHHe. MarepuanbHas Touyka. Cucrtema oTcuéTa.
OTHOCHUTENILHOCTh MEXAHUYECKOTO JBUAKEHHsS. PaBHOMEpHOE MpsIMOJUHEHHOE
nBkeHue. HepaBHoMepHOe NpsIMOJIMHEHOE ABMKEeHHE. CpeHssl 1 MTHOBEHHAs
CKOPOCTB T€Ja ITPU HEPABHOMEPHOM JIBUKECHHH.

Yckopenue. PaBHOyckopeHHOE mpsiMOJiuHENHOe ABmwkKeHue. CBoOOgHOE
nageHue. OnbITel ["anumnes.

PaBHOMepHOE ABMXKEHHE 1O OKPYX HOCTH. [lepuoa u yactota obpaiieHusl.
JIvuHeHasa 1 yrioBas CKOpOCTU. LIEHTpOCTpEMUTEIILHOE Y CKOPEHUE.

[lepBpii 3akoH HproToHa. Bropou 3akoH HperooToHa. Tperuit 3akoH
Hprorona. [IpuHImn cyneprno3unmum Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHus: Cujia TPEHUSI CKOJIbXKCHUS,
CUJIa TPEHUS MTOKOSL, IPYTHUE BUAbBI TPEHUS.

Cuma TSOKECTH M 3aKOH BCEMHUPHOTO TATOTEHUSI. Y CKOpEHHE CBOOOIHOTO
nanenus. [Bwxkenue maner BOokpyr Counnna. IlepBas kocmuueckasi CKOpOCTb.
HeBecomocTts 1 neperpysku.

PaBHoBecue maTepuaibHON TOUKU. AOCOIIOTHO TBEPI0€ Teno. PaBHOBecue
TBEPJIOTO TEJNA C 3aKPEITIEHHON OChIO BpaleHusi. MOMEHT cuibl. LIeHTp TsKecTH.

Nmmynbc tena. MI3MeHeHne nmityJibca. IMITy 1bC CHITBL. 3aKOH COXPaHEHUS
HMMITYJIbCa. PEaKTUBHOE ABM>KEHUE.

Mexanundeckass pabota U MOIMIHOCTh. PaboTa cui TSHKECTH, YNPYTOCTH,
Tpenus. CBs3b dHEpPTUU U padboThl. [loTeHIMAIbHAS SHEPTUS TENa, MOIHITOTO HaJl
MOBEPXHOCTHIO0 3eMJIH. [ [0TeHIIMaIbHASI SHEPTUA CKATOU NPy KUHBL. Kunernueckas
sHeprus. TeopeMa 0 KUHETHYECKOM IHEPTUU. 3aKOH COXPAHECHUSI MEXaHUYECKOU

SHEPTUH.

Jemoncmpayuu.

1. Hab6mronenre MexaHMIeCcKOT0 IBMKCHUS T€JTa OTHOCUTETBLHO Pa3HBIX
TEJI OTCUETA.

2. CpaBHeHue MyTell U TPACKTOPHM IBUKEHUSI OJTHOTO U TOTO K€ Tena
OTHOCHUTEITLHO PA3HBIX TE€JI OTCUYETA.

3. N3mepeHune CKOpOCTH U YCKOPEHUS MPSIMOJTUHEHHOTO IBUKEHUS.
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4, HccnenoBanue NpU3HAKOB PaBHOYCKOPEHHOTO JIBUKECHHUS.

5. Habutoienre nBu>xeHus Tena o OKpyKHOCTH.

6. HabntoieHne MeXxaHW4eCKUX SIBJICHUHM, MPOUCXOASAIIUX B CUCTEME
orcuéra «Tenexka» mnpu e€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCHUTEIBHO KaOMHETa PU3BUKHU.

7. 3aBUCHUMOCTh YCKOPEHHSI Tella OT MacChl Tela W JCHCTBYIOIICH Ha
HET'O CHJIBI.

8. HabGroenue papeHcTBa CUIT TIPY B3aUMOICHCTBUM TEI.

9. N3meHeHue Beca Tena npu yCKOPEHHOM JBHKEHUH.

10.  Ilepemaya ummynbcanpu B3aUMOJAECUCTBUU TEIL.

11.  IIpeoOpa3zoBaHus SHEPTUU IPU B3aUMOACHCTBUH TEI.

12.  CoxpaHEHHE UMITYJIbCa IPU HEYTIPYTOM B3aUMOAEHCTBUM.

13.  CoxpaHeHHe UMIyJibca IpHu a0COTIOTHO YIIPYTOM B3aUMOICHCTBUH.

14.  HaOmroneHue peakTUBHOTO IBUKEHUSL.

15.  CoxpaHeHHE MEXaHWYECKOU SHEPTUH IIPH CBOOOTHOM MaJICHUH.

16. CoxpaHEHHME MEXAaHWYECKOW DSHEPTUM IPU JBWKEHUU Tela O]
JEUCTBUEM IPYIKHUHBI.

Jlabopamopnuie padomul u onvimel.

1. KoncrpyupoBanue Tpakta i pa3roHa W JajbHEHIIero
PaBHOMEPHOTO ABUKECHHUS IIIAPUKA WU TEIEKKH.

2. Omnpenenenue cpeaHel CKOPOCTH CKOJIbKEHUS OPyCKa UITH IBYK CHUS
[IapuKa Mo HaKJIOHHOM MIIOCKOCTH.

3. Onpenenenue yCKOpeHus Teaa Npu paBHOYCKOPEHHOM JIBUKEHUU T10
HaKJIOHHOM IJTOCKOCTH.

4. WccnenoBanre  3aBUCMMOCTH  NTYTM  OT  BPEMEHM  TPHU
PaBHOYCKOPEHHOM JBIKEHNH 0€3 Ha4yaTbHOU CKOPOCTH.

5. [IpoBepka THUIMOTE3BI: €CAU MPU PABHOYCKOPEHHOM ABKEHHH Oe€3

HAYAIBHOW CKOPOCTH IIyTH OTHOCATCS KaK pPAX HEYETHBIX YHUCEN, TO
COOTBETCTBYOLIUE TPOMEKYTKH BPEMEHU OTUHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CWJIbI TPEHHUS CKOJIBKEHHS OT CHIIbI
HOPMAaJILHOTO J1aBJICHUSI.

7. Onpenenenne ko3 puiiveHTa TpEHUS CKOJIbKEHHUS.

8. Onpenenenne KECTKOCTH NPYKHUHBI.

9. Omnpenenenre padbOThl CUIbl TPEHUS MPU PAaBHOMEPHOM JABMKEHUU

TeJ1a [0 TOPU30HTAJIbHOM ITOBEPXHOCTH.

10.  Ompenenenue pabOThl CUJIbI YNPYTOCTH TPU TNOABEME TIpy3a C
HCIOJIb30BaHUEM HEIIO ABMKHOTO M IO JIBYKHOT'O OJIOKOB.

11.  N3yuyeHue 3aKOHA COXPAHCHUS SHEPTUMU.

Pa3nen 9. Mexannuyeckue KoJ1e0aHUS U BOJIHBI.
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Konebarenbnoe nBumxeHne. OCHOBHbIE XapaKTEPUCTUKH KOJIEOAHUI:
IIEPUOJI, YacTOTa, aMIUIMTyJa. MaremMaTH4ecKuilk U NPYKUHHBIM MasTHUKH.
[IpeBparieHue 3Hepruu Npu K0Jae0aTeIbHOM JIBHKECHUU.

3aryxatoue  kosneOaHusi.  BolHyxneHHble — kosieOaHus.  Pe3onaHc.
Mexannueckue BoJiHBIL. (CBOMCTBA MEXaHUYECKMX BOJH. IIpomosibHblE U
nonepeyHple  BOJIHBL. JlIMHA BOJHBI M CKOPOCTh €€ PaclIpOCTPaHEHUS.
MexaHnyecKue BOJIHBI B TBEPIOM TENE, CEUCMUYECKUE BOJIHBI.

3ByK. I'pomMKkocTh 3ByKa M BeicoTa TOHA. OTpakenue 3Byka. UHdpa3Byk u

yJIbTPa3BYK.

Hemoncmpauuu.

1. Habntonenue xonedanuii Ten noJ 1eUCTBUEM CUJIbI TSIKECTH U CUIIbI
YIPYTOCTH.

2. Habntonenue kosnebanuii rpy3a Ha HUTH U Ha TIPY KHUHE.

3. Habunto1eHre BIHY K IE€HHBIX KOJIE0aHUI U pe30HaHCA.

4. Pacnipoctpanenue npo10JbHBIX U OTIEPEYHBIX BOJH (HA MOJENN).

5. Habunto1eHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

6. AKyCTHYECKNI PE30HAHC.

Jlabopamopnuie padomul u onvimel.

1. OnpeneneHue 4acToThl W MEpUOAA KOJIEOAHWH MaTEeMaTHUYeCKOIo
MasiTHUKA.

2. OnpeneneHue YacTOThl W MEpUOAa KOJeOaHW MPY>KHUHHOTO
MasiTHUKA.

3. HccnenoBanne 3aBUCHMOCTH TIEpHOJIa KOJIEOAHW MOIBEIIEHHOTO K
HUTH Ipy3a OT JJIMHBI HUTH.

4. HccnenoBanve 3aBUCUMOCTM MEpUOJA KOJE€OaHUN NpPY>KUHHOTO
MasTHHKA OT MACChI Ipy3a.

5. [IpoBepka HE3aBUCUMOCTH MEpUOaa KOIeOaHHi rpy3a, MOABEIIEHHOTO
K HUTH, OT MaCChl Tpy3a.

6. OneIThI, JEMOHCTPUPYIOIIME 3aBHCUMOCTh TIepHOJa KoJieOaHui

MPY>KUHHOTO MasiTHUKA OT MAacChl IPy3a U KECTKOCTU MPYKUHBL.

7. N3mepenue yckopeHus CBOOOTHOTO TTaICHHUS.

Pazgen 10. DiiekTpoOMarHuTHOE 110J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DIJIEKTPOMAarHuTHOE  MOJIE.  DJIEKTPOMAarHuTHble BOJHBL.  CBOMCTBA
ANEKTPOMArHUTHBIX BOJIH. [llkana 3meKTpoMarHUTHBIX BOJIH. Mcmnolsib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH A1 COTOBOM CBSI3H.

DinekTpomMarauTHasa npupoja ceera. CKoOpocTb cBeTa. BoiHOBBIE CBOMCTBA

CBETa.
Jemoncmpauuu.
1. CBo¥iCTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOKCTBA CBETA.
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Jlabopamopnwie pabomut u onvimeol.

1. N3yyeHne CBOMCTB  DJJIEKTPOMArHWTHBIX BOJH C  IIOMOIIBIO
MOOWIBHOTO Tene(dOoHa.

Pasznen11. CBeroBbIe SIBJICHUS.

JlyueBas  momens  cBera.  Mcrounukum — cBera.  lIpamonuHenHoe
pacnpoctpanenue cBera. 3arMeHuss Connua u JIynsl. Otpaxenue cera. [lnockoe
3epKayo. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenne cBera. 3akOoH mpernoMieHUsA cBera. llonHoe BHyTpeHHee
OTpakeHue cBera. lIcnonp30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUSA B
ONTUYECKHUX CBETOBOJIAX.

Jlunza. Xon nyded B auHze. OnTudeckas cuctema (oToanmnapara,
MHUKpPOCKOIIa M Teneckoma. [ma3 kak onrnyeckas cucrema. bian3opykocTs U
JNaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnektp. Omnbitel HproToHa. Ciioxxenue
CHEKTPAJIbHBIX IBETOB. Jlycriepcusi cBeTa.

Jemoncmpayuu.

1. [IpsiMoTMHENHOE PACIIPOCTPAHEHUE CBETA.

2. OTtpaxeHue cBera.

3. [Tonyuenue wu300pakeHUW B IUIOCKOM, BOTHYTOM U BBITYKJIOM
3epKajax.

4 IIpenomnenue ceera.

5 Onruueckuid CBETOBO/I.

6. XoJ Tydei B coOnparomiei INH3E.

7 Xon JIy4yer B paCCEUBAKOILIEN JIUH3E.

8 [Tonyuenue n300pa>keHU ¢ TOMOIIBIO JIMH3.

9 [Tpunnmn nevictBus poToanmapara, MUKpOCKOTIA U TEIIECKOTIA.

10.  Mopens riasa.

11.  Pa3znoxeHue 6€10To CBETa B CIIEKTP.

12.  Tlomyuenue 6€m0ro CBETa MPHU CIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopnuie padomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yTJla OTPaKEHHUS CBETOBOTO JIyda OT
yTJia maJieHusl.

2. M3yuenne XapakTepUCTHUK H300paXKEHUs MpeaMeTa B IUIOCKOM
3epKae.

3. HccnenoBanue 3aBUCUMOCTH yTJla MPETOMIICHUS CBETOBOTO JIyda OT
yTJIanajgeHus Ha TPaHUIe «BO3AYX—CTEKIION.

4, [TomyueHnne n300pakeHHIA ¢ TTOMOIILIO COOMPArOIIEH JIMH3HI.

5. Onpenenenre (POKYCHOTO PAcCTOSHHSI M ONTHYSCKOW  CHIIBI
COOMparOIIICH TUH3BI.

6. OMnBITHI TIO PA3JI0KEHUIO OETIOTO CBETa B CIICKTP.
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7. OMnBITHI O BOCTIPHUSITHIO I[BETA MPEIMETOB MPH UX HAOIIOAECHUH Yepe3
[BETOBbIE QUIBTPHI.

Pa3znen12. KBaHnTOBBIE SIBJICHHS.

OmneiTel Pesepdopna u ruranerapras moaens aroma. Mozaens aroma bopa.
Hcnyckanue u norJyonieHue ceera aroMoM. KBanTsl. JInHeiuaThie CHEKTPHI.

PagnoaktuBHOCTE. Anbda, 6eTa- u ramMmma-u3nydenus. CTpoeHHue aToMHOTO
aapa. Hyxmonnas wmozens aromuoro sapa. W3oromsl. PannoakTuBHBIE
npeBpatenus. [lepuoa nosypacmaia aToMHBIX S€p.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsiJJOBOTO U MacCOBOTO YHCET.
OHeprus CBsi3M aTOMHBIX saep. CBsi3b Macchl M SHEpruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sueprun CostHIa U 3BE3 .

Snepnas sHepreruka. [IeMCTBUS pAaIMOAKTHBHBIX H3IYYECHHU Ha KHUBBIE
OpraHu3MBl.

Jemoncmpayuu.

CrexTpbl U31y4Y€HUS U TTOTJIOIICHUS.

CnekTpbl pa3IuyHbIX Fa30B.

CrnekTtp BoJI0poa.

Hab6mronenue tpexoB B kamepe Bunibcona.

PaboTa cuérurika MOHU3UPYIOIIUX U3JTYYCHU.

Perucrpanus nznydeHus IpyupoIHbIX MUHEPATIOB U MPOAYKTOB.
Jlabopamopnuie padomuol u onvimel.

o gk wbdE=

1. HabnroieHre CIIOIHbIX U IMHEHYAThIX CIIEKTPOB U3y YCHUS.

2. HccnenoBanme TpeKOB: M3MEPEHUE YHEPTHU YaCTHUIIBI IO TOPMO3HOMY
nyTH (1o potorpadusim).

3. H3mepenue pagnoakTuBHOTO (OHA.

IToBTOPHUTEIHLHO-0000IAO M A MOAYJIb.

[ToBTOpUTENBHO-0000IIAIOIINI MOTYJIh IPETHA3HAYEH JIJISI CACTEMAaTH3aIU U
U 0000IIEeHUA  TPEAMETHOTO  COJEPXKAHMSI M ONbITa  JAESTEIbHOCTH,
MPHUOOPETEHHOTO MPH U3YUECHUHN BCETO Kypca (DU3MKH, a TAKKE IS TOJATOTOBKH K
OCHOBHOMY TOCYJIapCTBEHHOMY OJK3aMeHy T0 (u3uke s 00ydJaromnmxcs,
BBIOPABIIINX ATOT yUEOHBIH MPEIMET.

[Tpu n3y4yeHun TaHHOTO MOTYJIS PEATH3YIOTCS i CHCTEMATH3UPYIOTCS BUIBI
JeSTeThHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUMBACTCS JOCTIKCHHUE MPEIMETHBIX H
METanpeAMETHRIX  IUIAHUPYEMBIX  pe3yJbTaToB oO0y4deHus, (opmupyercs
€CTECTBCHHOHAYYHAs] TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB MCCIIEIOBAHUS
SBJICHUM TPUPOJBI M TEXHHUKH, OBJIAJACHHEC YMEHHSIMH OOBSCHATH (DU3UUCCKHUEC
SIBJICHUS, TPUMEHSS IIOJy4YEHHbIC 3HAHUSA, peIarh 3a7add, B TOM YHCIIC
Ka4yeCTBEHHBIC M SKCIIEPUMEHTAIbHBIC.
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[IprHIMNIAATIBHO NESITENBHOCTHBIN XapAKTEP TAHHOT O Pa3jieia pealnsy eTcs
3a CY€T TOrOo, 4YTO OOydYarolluecss BBINOJHAIOT 3aJaHus, B KOTOPBIX WM
IpeaIaracTcs:

HAa OCHOBE TIOJIYyUYCHHBIX 3HAaHUW paCMO3HABATh W HAYYHO OOBACHSITH
(du3nUecKue IBICHNS B OKPY Karoel NpUpO/Ie U MOBCETHEBHOM )KU3HU;

UCIIOJI30BaTh HAyYHbIE METOIbI HCCIEI0BaHUs (DU3UYECKUX SIBIICHUIL, B TOM
Yyucie IJ1 TPOBEPKU TMIOTE3 U MOy YEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSAT, HAyYHbIE OCHOBBI HaWOOJ€e BAXKHBIX JOCTHKEHUU
COBPEMEHHBIX TEXHOJIOTMM, HApUMeEp, MNPAKTUYECKOTO HCIIOJIb30BaHUA
PA3IMYHBIX ICTOYHUKOB YHEPTUHU HA OCHOBE 3aKOHA MPEBPALIECHUS U COXPAHECHU S
BCEX MU3BECTHBIX BUJ0OB YHEPTUM.

3. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI

N3yuenue Gpu3nKy Ha ypOBHE OCHOBHOTO 00111€T0 00pa30BaHUs HAIIPABIECHO
Ha JOCTM)KEHUE TUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00Pa30 BaTEIbHBIX
pE3yIabTaTOB.

B pesynbrare wusyueHuss (U3MKM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus y oOyyatoiierocs 0yayT copMUpoBaHbI CIEYHOUUE JUYHOCTHBIC
pe3yJIbTaThl B YACTH:

1) naTpHOTHYECKOT 0 BOCIIUTAHMS:

IPOSIBJIEHNE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKO 1
(bHU3UIECKON HAYKH;

LEHHOCTHOE OTHOIIIEHUE K JTOCTHKEHUSAM POCCUMCKUX YUEHBIX -(PU3HUKOB;

2) rpaKIaHCKOr0 U 1yXOBHO-HPABCTBEHHOT 0 BOCIIUTAHUS:

TOTOBHOCTH K aKTUBHOMY YUYaCTHIO B 00CYXA€HUH 0OIIIECTBEHHO 3HAU UMBIX
Y 3TUYECKUX MPOOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUIN
bu3ukwy;

OCO3HaHME BAKHOCTH MOPAIbHO-3THUYECKUX MNPHUHIIUIIOB B JIEATEIbHOCTU
Y4Y€HOTIO;

3) 3cTeTHYeCKOT0 BOCIIUTAHMS:

BOCITPUSITUE ICTETUUECKUX KaueCTB (PU3NUECKON HAyKH: €€ TapMOHHYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOT'0 MO3HAHUA:

OCO3HaHME IIEHHOCTU (PU3NYECKOW HAyKHM KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJOTHM, BAaKHEWILIEW COCTaBJISAIONIECH
KyJbTYPBI

pa3BUTHE HAYYHOU JF0OO3HATENIBLHOCTH, MHTEpECa K HCCIEI0BATEIbCKOM
NeATEeNbHOCTH;
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5) ¢opMupoBaHus KyJbTYpPbl 3A0POBbS MU 3MOLUUOHAJIBHOIO
0J1aronmoJLy4us:

OCO3HaHWE IIEHHOCTH 0e30MmacHoro oOpa3a >KHU3HU B COBPEMEHHOM
TEXHOJIOTHIECKOM MHpPE, BaXKHOCTH IIpaBWJI OE30MMAaCHOTO TOBEACHUS Ha
TPaHCIIOPTE, Ha JOpOTax, C DJIEKTPUYECKUM U TEIUIOBBIM OO0OpYIOBaHHUEM B
JOMAIIIHUX YCIIOBHSIX;

cOpMUPOBAHHOCTh HaBbIKa pe(IeKCHH, NMPU3HAHUE CBOETO IpaBa Ha
OIIMOKY ¥ TaKOT'0 € MpaBa y APYTroro 4eJI0BeKa;

6) TPYA0BOT0 BOCIIUTAHUS:

aKTHBHOE ydYacTHE B PEIICHWHU NPAKTUYECKUX 3a1ad (B pamMKax CEMbH,
o0pazoBaTebHOM OpraHu3aliu, Topoaa, Kpas) TEXHOJIOTUUYECKON U COIMAIbHOM
HAIPaBJICHHOCTH, TPEOYIOIINX B TOM YHCIC U (U3UICCKUX 3HAHU;

HUHTEPEC K MPaKTUIECKOMY U3YyUEHHIO PO eCCHid, CBI3aHHBIX ¢ (DU3UKOM;

7) 3K0JIOrHY€eCKOr0 BOCIIUTAHUSA:

OpHCHTAIMS Ha MPHUMEHECHHE (M3UYCCKUX 3HAHHWM JJISI PEIICHHUS 3a1ad B
00J1aCTH  OKpY >KaoIIel cpenpl, IUIAHUPOBAHUS TOCTYNKOB M OIICHKH HX
BO3MOKHBIX IMIOCIEACTBUM IJIS1 OKPYKAKOIIEH CPELBI;

OCO3HaHWE TI00aTBHOTO XapaKTepa IKOJOTHUECKUX MPOOIEM U MyTer ux
pEILICHHUS;

8) ananTauuu K U3MEHSAIOIMMMCS YCJIOBUAM COLMAJIBHON U PUPOTHO M
cpeabl:

NOTPEOHOCTh BO B3aUMOJICHCTBUM TIPU BBINIOJHEHUU HCCIIEJOBAHUN U
MPOEKTOB GU3UICCKOM HAMMPABICHHOCTH, OTKPBITOCTH OTIBITY ¥ 3HAHUSAM JIPYTHX

MOBBIIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3 IMPAKTUYECKYIO
NeSITeIbHOCTD;

MOTPEOHOCT, B (OPMUPOBAHMM HOBBIX 3HAaHWH, B TOM YHCIE
b opMyIHpOBATh UEH, TOHSATHSI, TUTIOTE3bI O (PU3NUECKUX 00BEKTaX U SIBICHUSX

OCO3HaHHEe JAe(UIMTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEH B
ob6macTu HU3MKH,

IJIAHUPOBAHKUE CBOEr0 Pa3BUTHS B MPUOOPETEHUU HOBBIX (PU3MUECKUX
3HAHMM;

CTpEMJICHUE aHATU3UPOBATh U BBISBIISITH B3aUMOCBSI3H IPUPO/IbI, 0OIIIECTBA
Y DKOHOMUKH, B TOM YHCJIE C UCMOJIb30BaHNEM (DU3NUECKUX 3HAHUM;

OlIEHKa CBOMX JCWUCTBUH C y4E€TOM BIMSHHUS Ha OKPYXXAIOIIYI0 Cpeny,
BO3MO>KHBIX INI00AIBHBIX ITOCIICICTBUM.

METAITPEAMETHBIE PE3YJIbTATDHI

B pesynbrare ocBOGHHMS MPOTPaMMBI MO (PU3UKE HAa yPOBHE OCHOBHOTO
o011ero oOpazoBanus y oOydaromierocs 0y 1y T chOpMHpOBaHEI MeTalpeIMeTHbIE
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pe3yJbTAaThl, BKIIOYAOIINE TI03HABATEIbHBIE YHUBEPCAIbHbIE yUEeOHbBIE IEUCTBHS,
KOMMYHUKAaTUBHbIE  YHHUBEpCAJbHbIE y4eOHbIE JEHCTBUS, pPEryJsaTHUBHBIC
YHUBEPCAIbHBIEC yUEOHbIE IEUCTBHUS.

Ilo3HaBaTe/IbHBIC YyHHBEPCAJIbHbIC yUeOHbIE 1elCTBUSA

ba3oBble 1oruyeckue 1eiicTBUA:

BBISBJISATH M XapaKTePU30BaTh CYIICCTBEHHBIC IIPU3HAKH OOBEKTOB
(s1BJICHMUIA);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(PUKAIUU, OCHOBAHHS IS
00001IICHUS U CpaBHEHUS,

BBISIBJISATh 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B pacCMaTpUBaEMbIX (hakTax,
JAHHBIX U HAOJTIOICHHUSX, OTHOCSIINXCS K (PU3HUECKUM SIBICHUSM;

BBISBJISATh MPUYUHHO-CIICACTBEHHBIC CBS3M MPU HU3YYCHUU (PU3HUECKUX
SBJICHUA W TPOIIECCOB, JE€JIaTh BBIBOJIbI C HCIOJb30BAHUEM J€TYKTUBHBIX U
WHAYKTUBHBIX  YMO3aK/IFOUCHHM, BBIJBUTaTh THUIOTE3bI O B3aUMOCBS3AX
(UBUYECKUX BEIIUYMH;

CaMOCTOSITETILHO BBIOMPATH CIIOCO0 perieHust yueOHou hu3ndeckoil 3amauu
(cpaBHEHHE HECKOJILKUX BapUAHTOB peIlICHUs, BEIOOp HanboJiee MoIXOAIIEro ¢
y4ETOM CaMOCTOSITEIbHO BbIJI€JICHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTeIbCKHE 1€CTBUS:

HCIIOJIb30BaTh BOMIPOCHI KaK MCCIIEA0BATEIbCKUNA HHCTPYMEHT ITO3HAHUS

MPOBOJIUTH TIO CAMOCTOSITEILHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOKHBII
(bU3UIECKUN SKCIEPUMEHT, HEOOTBIIIOE UCCIe0BaHNE (U3UIECKOTO SIBIICHUS;

OIICHMBAaTh HAa TMPUMEHUMOCTb W  JIOCTOBEPHOCTh HMH(OPMAIIHUIO,
MOJTYYEHHY0 B X0J1€ UCCIIEIOBAHUS U SKCIIEPUMEHTA;

CaMOCTOSITETbHO (POPMyIUpPOBaTh 00OOIIICHUS W BBIBOJIBI IO Pe3ybTaTaM
MIPOBEAEHHOT O HAOJII0IE€HHUSI, OTIBITA, UCCIIEIOBAHMS;

POTHO3UPOBATh  BO3MOXXHOE  JajbHEWIee pa3BUTHE  (U3HUECKHUX
IIPOIIECCOB, a TAKXKE BBIIBUTAaTh MPEANOJOXKEHUS 00 HMX Pa3BUTUHM B HOBBIX
YCIOBUSIX M KOHTEKCTaX.

Padora c unpopmaumeit:

MPUMEHATHh Pa3IUYHbIE METObI, HHCTPYMEHTHI U 3alpOChl MPHU MOUCKE U
oTOOpE MHPOpPMALIMU WU JAHHBIX C YUETOM IPEII0KEHHON yueOHOM Pru3nyecKon
3a1a4u;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATH WH(OOpMAIUIO
Pa3TUYHBIX BUIOB U (DOPM IIPEICTABIICHNUS,

CaMOCTOSITeIbHO  BBIOMpaTh ONTUMAJIbHYIO (opMy TpeACTaBICHUS
uHopMaIM U WUTIOCTPUPOBATH pEIIAEMbIe 3aJadyd HECIOXHBIMU CXEMaMH,
ayarpaMMaMi, THOU Tpad KON M IX KOMOWHAITUSIMHU.
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KoMMyHHMKaTHBHbBIE yHUBEpPCAJIbHbIE yUeOHbI€ 1eiiCTBUA:

B X0/ OOCYXJeHHs y4eOHOro MaTepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT W TPOEKTOB 3a/laBaTh BOMPOCHI MO CYHIECTBY OOCYXJAaeMOW TEMBI H
BBICKAa3bIBaTh WJICH, HAIICIICHHBIC Ha pEIIeHHE 3a7add W MOJJCpIKaHUC
0JarosxeaTeIbHOCTH OOIICHNS

COTIOCTaBIIATh CBOM CY>KJICHUS C CYKJICHUSIMH JPYTUX YYACTHUKOB JUAIIOT A,
00HapyKHUBATh Pa3ININE U CXOJICTBO ITO3UIINI;

BBIpa)KaTh CBOIO TOYKY 3pPEHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX

MyOJIMYHO TPEACTABIIATH PE3YJIbTAThl BHITOJTHEHHOTO (PU3NYIECKOTO OIBITA
(3KCIIepUMEHTA, NCCIICTOBAHMS, TPOCKTA);

MOHUMATh U WCIOJI30BaTh MPEUMYIIECTBA KOMAHIHOW M HHIWBHY ATbHOU
PabOTHI IPH PEIICHUH KOHKPETHOU (U3HUECKOM MPOOIIEMBI,

IIPUHUMATH IICJTH COBMECTHOM ACATSIILHOCTH, OPTaHU30BBIBATh JEHCTBUS 11O
e€ NMOCTXEHUIO: paclpelensiTh POJu, OOCYXIaTh MPOILECChl W PE3yJIbTaThl
COBMECTHOM pabOTHI, 00001IaTh MHEHHUS HECKOJIBKHUX JIIOJICH;

BBITIOJTHATH CBOIO 9acTh PabOTHI, TOCTUTAs KAYECTBEHHOTO Pe3ysIbTaTa Imo
CBOEMY HAIPaBJICHUIO U KOOPJIMHUPYS CBOW JICUCTBUSA C JPYTUMHU UJICHAMU
KOMaH/IbI;

OIICHMBATh Ka4eCTBO CBOCTO BKJIaJa B OOMMN MPOIYKT MO KPUTEPHSM,
CaMOCTOATENTbHO C(HOPMYJIHMPOBAHHBIM YUaCTHUKAMH B3aMO ICHCTBHUS.

PerysiTuBHbIE YHUBEPCAJIbHbIE yueOHbIE 1eiicTBUS

Camoopranusamnus:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX M YISOHBIX CUTYAIIUSAX, TPEOYIOIIHX 15
pereHnst GU3NIEeCKUX 3HAHU;

OPMEHTHPOBATHCI B  Pa3IWYHBIX  IMOJAXOJaX NPHUHATHS  PEIICHUN
(MHIUBHY ATbHOE, IPUHATHUE PEIICHHUS B TPYIIIE, IPUHITHE PEIICHUIN TPYIIION);

CaMOCTOSITEIILHO COCTABJISATh AITOPUTM PEIICHUS (PU3NICCKOM 3a/1a9U WIH
IUTAHA UCCIEAOBaHMS C YUYETOM WMEIOIIUXCS PEeCcypcoB W COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTHPOBATh Ipe IJlaracMble BAPUAHTHI PEIICHHIA;

Jie71aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTP0J1b, YMOIIHOHAIbHBII HHTEJIJIEKT:

JlaBaTh aJICKBaTHYIO OIIEHKY CUTYyAaIMH U TIpeIJiaraTh IUIaH €€ N3MCHECHNS,

OOBSACHATh  TNPUYHMHBI  JOCTIXKEHUS  (HEIOCTIDKCHHWS)  Pe3yJIbTaToB
JeSTeTLHOCTH, 1aBaTh OIICHKY MPHOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIHLHOCTh (B TOM YHCII€ B XOJ BBITIOJTHCHUS
(H3MYECKOro HMCCIICIOBAaHUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITCIIHCTB,
WU3MEHUBIITUXCS CUTYAIlMi, YCTAHOBJICHHBIX OIITUOOK, BO3HUKIITUX TPY IHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3YJIbTATA ICITH U YCIIOBUSM;
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CTaBUTh c€0s1 Ha MECTO APYTOro YEIOBEKa B XO/1€ CIIOPa WIN AUCKYCCHUU Ha
HAy4HYO TEMY, TOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYTOro;

NpU3HaBaTh CBOE MPaBO Ha OIIMOKY MPH pelIeHnH (PU3NUECKUX 331a4 UIH B
YTBEPKICHUAX Ha HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

HPEJMETHBIE PE3YJIBTATDBI

K xoHiy oOyueHus B 7 KJjacce MpeaMETHBIE pe3yjbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00y HAIOIIHUX CSl yMEHUM:

WCIIO0JI30BAaTh MMOHATHS : (PU3NUECKUE U XUMUICCKUE SBJICHUS, HAOIOICHHE,
AKCIIEPUMEHT, MOJIeNIb, THUIOTE3a, CAUHUIBI (PU3NYECKUX BEIWYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHMSI BellecTBa (TBEPIOE, KUIKOE, ra3000pa3Hoe),
MEXaHW4YeCKOe JBIKECHHE (paBHOMEPHOE, HEPaBHOMEPHOE, MPSIMOJUHEHHOE),
TpaeKTOpHUsi, paBHOJEHUCTBYIOIAs cuia, nepopmarus (ynpyras, miactudeckas),
HEBECOMOCTb, COOOIIAIOIITUECS COCY IbI;

paznuuath siBieHus (auddys3us, TEIUIOBOE NBMKCHHE YACTHIl BEIIECTBA,
paBHOMEpPHOE JIBMKECHHUE, HEPABHOMEPHOE JBIKEHUE, MHEPITUS, B3aUMO/ICHCTBHUE
T€J, pPaBHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOM OChIO BpallleHUs, Iepeaada
JaBIICHUs] TBEPABIMHU TElIaMH, >KHUIKOCTSIMH W Ta3aMu, aTMOC(HEpPHOE J1aBJICHUE,
IJIaBaHWE TeJ, TMPEBpAIICHUs] MEXaHUYEeCKOM DJHEpPruu) IO OMNHCAHUI0 UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JCMOHCTPHUPYIOMHX JTaHHOE
(du3nUecKoe IBICHUE;

pacmo3HaBaTh  NPOSIBICHUE M3YYCHHBIX  (DU3UYCCKUX  SBICHUHA B
OKPY’KAlOIeM MHpE, B TOM 4HcCiIe (Pu3ndecKue sIBICHHS B MPHUPOJE: MPUMEPHI
JBIKEHUS C PA3IUYHBIMU CKOPOCTSIMHU B KMBOW M HEXKUBOU MPUPOJIE, IEUCTBUE
CHITBI TPCHUS B TIPUPOJIC M TEXHUKE, BIMSIHIAE aTMOCHEPHOTO JaBJICHHS Ha )KUBOM
OpraHu3M, IUIaBaHWE PHIO, phIYard B TeNie YeJOBEKa, MPHU ATOM IIEPEBOJIHTH
MPaKTUYECKYI0 3a7a4y B Yy4YeOHYI0, BBIJCISATh CYIIECTBEHHbIE CBOWCTBA
(mpu3HakK) PU3NIECKUX SBJICHUML;

OTNMCBHIBATh W3YUYCHHBIC CBOMCTBA Tel M (HU3UYECKUE SIBIICHHS, UCIIOIb3YS
dbuznveckue BeIWYUHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BpEMsi, MYTh,
CKOPOCTb, CPEIHSAS CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSHKECTH, BEC Tella, CHja
TpeHus, AaBjeHue (TBEPAOTO Tena, KUIKOCTH, Ta3a), BBHITAJKUBAIOIIAS CHIIA,
MeXaHu4eckas padoTa, MOIIHOCTb, TUIEHYO CHJIbI, MOMEHT CHJbI, KO3(PUIIUECHT
MTOJIC3HOT O JSHCTBHSI MEXaHU3MOB, KHHETHUECKAs M TIOTCHITHATbHAS SHEPT U ), IPHU
OTIMCAaHUU MPABWILHO TPAKTOBATHh (PU3MUECKUN CMBICI UCIIOJb3YEMbIX BEITUYUH,
uX O0O0O3HAYeHUS W €IUHUIBI (U3NYECKUX BEIWYUH, HAXOAHUTHh (HOPMYIIBI,
CBSI3BIBAIOIIIHNE JAHHYIO PU3MUECKYI0 BETUYHUHY C IPYTUMH BETUIUHAMU, CTPOUTH
rpadyKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;
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XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKHE SBJICHUS M MPOIECCHI,
UCIIOJIB3YS TpaBUjIa CIOXKEHUS CHII (BIOJb OJHOW MpsMOil), 3akoH ['yka, 3aKoH
[lackans, 3akoH ApxuMezna, NMPaBWIO paBHOBecHs pblyara (010ka), «30JI0TOE
IIPaBUJIO» MEXAHMKH, 3aKOH COXPAHEHMs MEXAHUYECKOM HDHEPTHH, NPHU ITOM
JlaBaTh CIOBECHYIO0 (DOPMYJMPOBKY 3aKOHA M 3alMChIBaTh €r0 MaTeMaTHYecKoe
BBIPA)KECHHUE;

OOBSICHATH (PU3UYECKUE SBICHUS, MPOLIECCHI U CBOMCTBA T€J, B TOM YHUCIIE U
B KOHTEKCT€ CHUTyaludl NpPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BbIABIATH
NPUYUHHO-CJIECTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 | —2 JIOTMYECKUX I1aroB
c onopoi Ha 1—2 U3y4eHHBIX CBOMCTBA PUBNIECKUX SBJICHUM, PU3NUECKUX 3aKOHA
VIV 3aKOHOMEPHOCTH;

pemiars pacu€THble 3a1a4u B 1—2 1eHCTBUS, UCTIONIb3Y S 3aKOHBI U (DOPMYJIHI,
CBs3bIBaIONIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalW3a YCIOBHS 3a/layud
3aIMChIBaTh KPATKOE yCIOBUE, TOACTABIATh (PU3NUECKUE BETUUHUHBI B (POPMY JIbI U
MPOBOJIUTH Pacy&Thl, HAXOAUTh CIIPABOYHBIE JAHHBIE, HEOOXOIUMBIE JJIsI pELICHU S
3aJ1a4, OLIEHUBATh PEATUCTUUYHOCTD MOJTYyYEHHON PU3NYECKOM BEITMUHHBI;

pacro3HaBaTh NPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh NpPH TMOMOIIU
¢u3MUeCKUX METOJO0B, B OINHUCAHUM WCCIEIOBAHUSA BBIIEIATH IPOBEPSIEMOE
MPEANOJIOKEHUE (TUIIOTE3Y), pazanyaTh W HHTEPHPETUPOBATH MOJYYEHHBIH
pe3yJbTaT, HAXOAUTh OIIHMOKH B XOJI€ OIBITA, 1E1aTh BHIBOJBI 110 €r0 pe3yJibTaram;

IIPOBOJIUTH OMBITHI [T0 HAOTIOIEHUIO PUBNYECKUX SABICHUM WU PU3NUECKUX
CBOMCTB Tell: (OpPMYyJIMpPOBaTh MPOBEPSAEMbIE MPEIANON0KEHUS, COOUpPATH
YCTaHOBKY U3 MPEIJIOKEHHOTO O00OpyJ0BaHUs, 3alMChIBaTh XOJ OIbITA U
(G opMyIHpPOBaThH BHIBOJIBI;

BBITIOJIHSATh IPSIMbIE U3MEPEHUST PACCTOSIHUSI, BPEMEHH, MACChI Tela, 00bEMa,
CWJIbI U TEMIIEpaTypbl C UCIOJIb30BaHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB,
3alMChIBaTh MOKAa3aHUs MPUOOPOB C yUETOM 3a1aHHOM a0COTIOTHOM MOTPEUTHO CTH
U3MEpECHUN;

IPOBOJIUTH UCCIEAOBAaHUE 3aBUCUMOCTU OJHOUN (PU3NUECKON BEIMYUHBI OT
JIPYTOU C UCHOJB30BAHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PAaBHOMEPHO
JIBIKYILIETOCS Tela OT BPEMEHU JBWKEHHUS TEJNA, CUJIbl TPEHHUS CKOJIBKEHUS OT
Beca Tenna, KauecTBa 00pabOTKH MOBEPXHOCTEH TNl M HE3aBUCUMOCTH CHJIBI TPECHHUS
OT IJIOLIAJAN CONMPUKOCHOBEHUS TEN, CUIIbl YIIPYTOCTH OT YIJIMHEHUS NPy KUHBL,
BBITAJKUBAIOIIEH CHIIBI OT 00BbEMa MOTrPYKEHHOM YacTH Tella U OT IUIOTHOCTH
KUJKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tella, OT TJIyOWHBI, HA KOTOPYIO
NOTPY’KEHO TENO, yCIOBUH INTABaHMsI TEJI, yCIOBUI pABHOBECHS pblyara i 0J10K0B),
y4acTBOBaTh B IUIAHUPOBAHUU YUEOHOTO HCCIEAOBaHMs, COOUPATh YCTAaHOBKY U
BBIMIOJIHSITh  M3MEPEHHUs, Clielysd MPEeAJIOKEHHOMY IUIaHy, (UKCUpOBaTh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH  (DHU3MUYECKMX BEIWYMH B  BHUIE
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NPEMJIOKEHHBIX Tabnuim u TpadukoB, JeiaTh BBIBOJABI 10 pe3yJbTaTaM
UCCIIEIOBAHNUS,

MPOBOJINTh KOCBEHHBIE H3MEPEHUsS] (PU3NUECKUMX BEIUYHUH (IUIOTHOCTD
BEIIECTBA KHUIKOCTH M TBEPAOTO Tela, CHiIa TPEHHUS CKOJBbXXCHUS, IaBJICHHUE
BO3/lyXa, BBITAIKMBAIONIAS CWia, JACHCTBYIOLIas Ha MOTPYXKEHHOE B >KUAKOCTh
TeNno, KOA(P(UIMEHT TMOJIE3HOTO JEHUCTBUSL TMPOCTHIX MEXaHU3MOB), CIEAYyS
MPEIOKECHHOW  WHCTPYKIIMW: TIPW  BBIIIOJHEHUH HW3MEPEHHH CcoOuparth
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY U BHIYUCIISI T 3HAUCHUE UCKOMOM BEJIMUMHBI;

coOJroaTh TpaBmiIa TEXHUKUA 0€30MMacHOCTH TIpH paboTe ¢ 1abopaToOpHBIM
000pyJ0BaHUEM;

yKa3bIBaTh MPHUHIUIILI JIEUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETpP, JUHAMOMETP, COOOINAIOLIMECS COCYIbl, OapoMeTp, phluar,
ITOIBYDKHEIN U HETIO ABH KHBINM O0JIOK, HAKIIOHHAS INIOCKOCTD;

XapakTepu30BaTh MPUHIUINBI  JCHCTBUS U3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOI HAa MX OMUCAHUA (B TOM YHUCIE: MOIITUITHUKH,
YCTPOMCTBO BOAONPOBOJAA, THUAPABIMYECKUN IPECC, MaHOMETP, BBICOTOMED,
MNOPIITHEBOM HAcOC, apeoMETp), MCHOJb3ysl 3HAHUS O CBOWCTBAX ()U3MYECKUX
SABJICHUN 1 HEOOX0AMMbIe (U3UUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOIUTH MPUMEPHI (HAXOAUTh HH(OPMAITUIO O MPUMEPaX ) MPAKTUIECKOTO
UCTIOJIb30BaHNs (M3UUECKUX 3HAHWI B MOBCEIHEBHOW >KM3HU JJIsi oOecredeHus
0e30macHOCTH MpU OOpalleHUH ¢ MpUdopaMu U TEXHUUECKHUMH YCTPOWCTBaMH,
COXpPAHEHUsI 370POBbSI U COOJIFOJEHUS HOPM HKOJIOTHMYECKOTO IOBEJICHHUS B
OKpPY KaroUIEu CPEIE;

OCYILECTBISATh OTOOpP MCTOYHHUKOB uHPopMaimuu B HMHTepHere B
COOTBETCTBHH C 33/IaHHBIM IMOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCSI 3HAHU U
¥ MyTEM CpPaBHEHUS PA3IMUYHBIX MCTOUHHUKOB BBIICIATh MH(OPMAIINIO, KOTOpas
SBJISIETCS IPOTUBOPEUUBON MITH MOXKET OBITh HETOCTOBEPHOM;

UCIOJIb30BaTh MPU BHIIOJHEHUU YUYEOHBIX 3aJaHUM HAYUYHO-TIOMYJISIPHYIO
auTeparypy GU3NUECKOTO COJACpKaHUs, CIIPAaBOYHBIC MaTEpHUAIIbI, PECYpChl CETH
NurepHer, BiageTh npuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUA
nH()OpPMAITUU U3 OTHOU 3HAKOBOU CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBbIE KpaTKWE NMHUCHMEHHBIE M YCTHBIE COOOIIECHHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(MOpMaIuu GU3NIECKOr0 COAEPkKaHUs, B TOM YUCIIE
MyOJIWYHO JeNiaTh KpaTKWe COOOIIEHUS O pe3ybTaTax MPOEKTOB WIN yUeOHBIX
VCCIIEIOBAHU, TIPA 3TOM T'PAMOTHO HCHOJb30BaTh W3YYEHHBIM MOHATUHWHBIN
anmapar Kypca GHU3UKH, COTPOBOKAATH BHICTYTUICHHUE ITPE3ESHTAIINEIH;

IPU BBIIOJTHEHUH YYEOHBIX MPOEKTOB W HCCIECIOBAaHUMA pacrpeaesTh
00513aHHOCTH B IpYIIIE B COOTBETCTBUU C MMOCTaBJICHHBIMU 3aJjauaMH, CIEIUTh 3a
BBITIOJITHCHUEM TUTaHa JIEWCTBUM, aJICKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIaN B
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NEATeNIbHOCTh TPYMIbI, BBICTpaWBaTh KOMMYHHUKAaTHBHOE B3aUMOJICHCTBUE,
YUYUTHIBAsI MHCHUE OKPY KAOIIINX.

K xoHiy oOyueHus B 8 kJjacce mpeaMETHbIE pe3yiabTaTbl HA 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y 00y HaAIOIINX CS YMEHUH:

MCIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBIKCHHUE
aTOMOB M MOJIEKYJI, arperatHbleé COCTOSIHUSI BEIECTBA, KPUCTALNIMYECKUE U
amMop(dHBIC Tena, HACBHIIICHHBIA M HEHACBHIMICHHBIA Tap, BIAKHOCTh BO3IyXa,
TeMIlepaTypa, BHYTPEHHsISI DSHEPrus, TEIUIOBOM JBUTATENb, AJIEMEHTapHBIN
AIEKTPUUECKUIN 3apsil, SJIEKTPUYECKOE I0Jie, MPOBOJAHUKA W JUIIEKTPHUKH,
MIOCTOSTHHBIN JIEKTPUYECKUM TOK, MArHUTHOE T0JIE;

paznuuarh SIBJICHUS (TEIUIOBOE paCIIMpEHHE M CXKaThe, Terionepenaya,
TEIJIOBOE€ PABHOBECHE, CMayMBaHWE, KalWJIApHbIE SIBJICHUS, HCIApEHUE,
KOHJICHCAllUsI, IUIABJICHWE, KpHCTAmM3anus  (OTBEpJieBaHUE),  KHUIICHHE,
Terionepeaaya (TeryI0npOBOIHOCTh, KOHBEKIIMS, U3TYUYEHUE), DIIEKTpU3alus Tel,
B3aMMOICHCTBUE 3aps 0B, AEHCTBUS AIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIK aHHE,
B3aMMOJICHCTBUE MarHUTOB, JIEMCTBUE MAarHUTHOTO TMOJIS HA MPOBOJHUK C TOKOM,
AJEKTPOMArHUTHAS WHAYKIMS) MO ONMUCAHUI0 MX XapaKTEPHBIX CBOWCTB M HA
OCHOBE OTIBITOB, JEMOHCTPUPYIOIIHX JaHHOE (DHU3UIECKOE SIBJICHUC;

pacro3HaBaTh  MPOSIBICHUE M3YYEHHBIX  (U3MYECKUX  SBJICHUM B
OKpYyXarolmeM MHupe, B TOM 4dHCI€e (UINUECKUE SBICHUS B TPHUPOJIE:
MOBEPXHOCTHOE HATSIKCHUE W KANWJUISPHBIC SIBICHUS B MIPUPOJC, KPUCTAILIIBI B
npupojse, wuznydeHue CoiHI@, 3aMep3aHre BOJOEMOB, MOPCKHE Opu3bI,
oOpa3oBaHuE pOCHI, TyMaHa, WHEs, CHETa, dJIEKTPUUIECKUE ABJICHUS B atMocdepe,
AJEKTPUUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE IOJie 3eMIIH, Apeid MOJI0COB,
pOJIb MAarHUTHOTO TOJISL JUJISL SKM3HM Ha 3emiie, MOJISIPHOE CUSHUE, TIPU ITOM
MEePEeBOAUTh TMPAKTHUECKYIO 3a7ady B Y4YeOHYIO, BBIICIATH CYIIECTBEHHBIC
CBOMCTBA (MpU3HAKK) PUBNYECKUX SABJICHUM;

ONUCHIBATh M3YUYECHHBIC CBOMCTBA Ted U (HU3NYECKUE SIBIICHUS, UCIIOJb3YS
dbu3nueckre BENWYMHBI (Temreparypa, BHYTPEHHSISI SHEPTusi, KOJIUYECTBO
TEIUIOThI, yJEeNbHas TEIJIOEMKOCTh BEIIECTBA, YJeJbHAs TEIUIOTa IUIaBJICHUS,
yIenbHas TeIioTa MapooOpa3oBaHuWs, yHAeNbHas TEIUIOTa CrOpaHUs TOIUIWBA,
KO3 UITMEHT T0Je3HOTO JEHCTBUS TEIJIOBOM  MAIlMHBI, OTHOCHUTENIbHAs
BJIIAXKHOCTh BO3/1yXa, OJEKTPUYECKUN 3apsi, CHJIa TOKa, DJIEKTPUUYECKOE
HaIpsKEHUE, COMPOTUBJICHUE MMPOBOJHUKA, YIEIbHOE COMPOTHUBIIEHUE BEIIECTBA,
paboTa W MOITHOCTh JJIEKTPUUECKOTO TOKA), MPH OIMHCAHUM TPABHIHHO
TPaKTOBaTh (PU3UYECKUNA CMBICIT HCIOJIb3yEMbIX BEIWYUH, OOO3HAYCHUS W
eAVHUIIBI (U3UYECKUX BEIWYUH, HaXOJIUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(U3UYECKYI0 BEIMYMHY C JIPYTHUMH BEJIMUYMHAMH, CTPOUTH TpadUKU MU3yUdEHHBIX
3aBUCUMOCTEN (PU3NIECKUX BETUYNH;
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XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKHE SBJICHUS M MPOIECCHI,
VCIIOJIb3Y sl OCHOBHBIE IT0JIOKEHUSI MOJIEKY JIIPHO -KUHETUYECKOU TEOPUU CTP O EHU S
BEUIECTBA, MPUHIUI CYINEPIO3ULMU TOJIEW (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEeHus 3apsiaa, 3akoH Oma T ydacTka Lenu, 3akoH Jxoyisa—JIenna, 3akoH
COXpAHEHHUsl PHEPrUH, MPHU STOM J1aBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U
3aIMCBIBATH €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSICHATh (U3MUECKHE TMPOILIECCHI U CBOWMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTyaluidl MNPAKTUKOOPHUEHTHPOBAHHOTO XAapaKTepa: BBIABIIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH O0BCHEHUE U3 | —2 JIOTHYECKUX I1aroB ¢
onopoit Ha 1—2 n3y4eHHBIX CBOMCTBA (PU3MUECKUX SIBIICHUN, PU3MYECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEN;

pemiars pacu€THbIe 3a1a4M B 2—3 1eUCTBUS, UCTIOIb3Y S 3aKOHBI U (DOPMYJIHI,
CBs3bIBatONME (PU3MUECKHE BEIIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUS 3aJaud
3aIMChIBATh KPATKOE YCIOBHE, BBISABIIATH HEAOCTATOK JAHHBIX Ui PELICHUS
3ajauM, BBIOMpATh 3aKOHBI U (OpMyJBl, HEOOXOAMMBIE IJisg €€ pelleHus,
MIPOBOJUTH Pacu€Thl U CPABHUBATH MOy YEHHOE 3HaYEHUE (PU3HUECKON BEJIUY NHBI
C U3BECTHBIMU JTAHHBIMU;

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEUIUTh MPU MOMOIIH
(¢u3MUecKUX METOJOB, MCIOJb3ys OIMCAaHUE HCCIEAOBaHUS, BBIICIATD
IIPOBEPSEMOE MPEAIIOTI0KEHNE, OLICHUBATh ITPABWIIBHOCTD MOPSAAKA IIPOBEICHHUS
VCCIIEI0BAHNs, 1€T1aTh BBIBO B,

IPOBOJUTH ONBITHI [T0 HAOIIOJICHUIO (PUBNYECKUX SABICHUMN WIH PU3NUECKUX
CBOMCTB Tel (KanWJISpHBIE SBJICHUS, 3aBUCUMOCTb JABJIIEHHUS BO3JyXa OT €ro
00bEMa, TeMmMIeparypbl, CKOPOCTH Mpoliecca OCThIBAHWS W HArpeBaHus Ipu
U3Iy4YEHUH OT LBETa M3JIydarouled (MOorjomaromei) MmOBEpXHOCTH, CKOPOCTh
WCIIapeHusi BOJbI OT TEMIIEPaTyphbl KUIAKOCTH U IUIOIIAAA €€ IOBEPXHOCTH,
AJIEKTPU3ALMA TEJl U B3aUMOJECHUCTBUE JIEKTPUUECKUX 3aPSAL0B, B3aUMOICHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3y AJIN3allAsl MATHUTHBIX TIOJIEN ITOCTOSTHHBIX MAarHUTOB,
JEUCTBHSI MAarHUTHOTO I10JIsI HA IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHmra,
CBOMCTBA 3JIEKTPOABUTATENS IOCTOSIHHOTO TOKA): POPMYJIMPOBaTh NPOBEPSIEMbIE
NPENNONIOXKEeHUsI, CcOOMpaTh YCTAHOBKY W3 MPEMJIOKEHHOTO 000pya0BaHMUS,
OTIHMCHIBATH XOJ1 OTIBITAa U POPMYJIMPOBATh BHIBOJIBI,

BBIIIOJIHATH NPSIMbIE U3MEPEHHUS TEMIIEPATy Pbl, OTHOCUTEIBHON BIIAXKHOCTH
BO3yXa, CWIbl TOKA, HAMPSKEHUS C UCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JATYNKOB (PU3UYECKUX BEJIIMUMH, CPABHUBATh PE3yIbTaThl U3MEPEHUM C yUETOM
3aJJaHHOM a0COJIFOTHOM MOTPEIHOCTH;

IPOBOJIUTH UCCIEAOBAaHUE 3aBUCUMOCTU OJHON (PU3NUECKON BEIMUYUHBI OT
JIPYTO¥ C HCIOJb30BAaHUEM MPSIMbIX M3MEPEHUN (3aBUCMMOCTH COMPOTHUBIICHUS
IIPOBOJIHMKA OT €ro JUIMHBI, IUIOIIAJHM IONEPEYHOTO CEYEHUS U YJIEIBHOIO

COIMPOTHUBJICHUS BCIICCTBA IIPOBOJAHHUKA, CUJIBI TOKA, HAYIICTO 94CPEC3 IMMPOBOJHHUK,
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OT HaNpsHKEHUsT Ha MPOBOJHUKE, MCCIENOBAHUE TMOCIEI0BAaTEIILHOIO U
NapauIeIbHOTO COCAMHEHUN TIPOBOJHHUKOB): TUIAHUPOBATh HCCIIEIOBaHUE,
coOupaTh yCTAaHOBKY M BBIMOJIHATH U3MEPEHUS, CIEAYS MPEIJIOKEHHOMY IIJIaHy,
(bUKCUPOBATH PE3yAbTATHI MOy YEHHON 3aBUCUMOCTH B BUIE TaOIUIl U TPadUKOB,
Jie71aTh BBIBOIBI 10 PE3yIbTaTaM UCCIEI0BAHMS;

NPOBOJUTh KOCBEHHBIC W3MEpPEHHs (U3NUECKUX BENWUMH (yIeinbHas
TEMI0EMKOCTh BEIIIECTBA, COIMPOTHUBIICHUE NPOBOJHHUKA, Pad0OTa W MOIIHOCTH
AIEKTPUUECKOTO TOKA): TIIAHUPOBATh U3MEPEHMUSI, COOUPATh IKCIIEPUMEHTATbHY IO
YCTAHOBKY, CJI€lysl NPEAJIOKEHHOW WHCTPYKIMH, W BBIYUCIATH 3HAUYCHHE
BEJIMYMHBL;

co0JIt0/1aTh MpaBUjIa TEXHUKHU O€30MACHOCTH MPpHU padoTe ¢ 1abopaTOpHBIM
000py0BaHUEM;

XapaKkTepu30BaTh TMPUHIMIBI  JACHCTBHAA M3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HAa HUX OMHUCAHUS (B TOM YHUCIE: CHCTEMaA
OTOIUICHHS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp, BOJBTMETP,
CUETUYMK  DJICKTPUYECKOW  DHEPTUM,  DBJIEKTPOOCBETUTEIILHBIE  TPUOOPHI,
HarpeBaTeIbHbIC JIEKTPOIIPUOOPHI (IPUMEPHI ), STEKTPUUECKUE TPEAOXPAHUTENH,
AJIEKTPOMArHHAT, JJEKTPOJIBUTATENIh IMOCTOSHHOTO TOKA), WCIOJB3YsS 3HAHUS O
CBOMCTBaX (PM3UYECKUX SIBJICHUHN U HEOOX 0 IMMbIC (DU3UY €CKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA W U3MEPUTEIbHBIC
npuOOPHl MO CXEeMaM W CXEMaTUYHBIM PHUCYHKaM (PKHJIKOCTHBIA TEPMOMETP,
TEPMOC, TICUXPOMETpP, TUTPOMETpP, JBHUrareib BHYTPEHHEro CropaHus,
AJEKTPOCKON, PEOCTaT), COCTaBISATh CXEMbl DBJIEKTPUYECKHX LEened C
MOCJIEA0BATEeAbHBIM U TMapajjIeIbHBIM COCAMHEHUEM JJIEMEHTOB, pa3inudas
yCIIOBHBIE 0003HAYEHHUS DJIEMEHTOB JICKTPUUECKUX 1IETICH;

MIPUBOINTH MPUMEPHI (HaX0JUTh HH()OPMAITHIO O MPUMEPaX ) MPAKTHIECKOTO
UCIOJIb30BaHUs (DU3NYECKUX 3HAHWM B TOBCEIHEBHOM KW3HM i1 00€CIeyYeHUs
0€30MacHOCTU MpU OOpalleHuu ¢ NpUdopamMu U TEXHUUYECKUMHU yCTPOUCTBAMH,
COXpaHEHHUSI 370POBbS U COOJIIOJEHUS HOPM DKOJOTHYECKOTO TOBEICHHUS B
OKpYKarolIeh CPeE;

OCYWIECTBIATh MOUCK wuHPopMamu (U3HNUECKOTO CONEpXKaHUS B
HNuTepHeTe, Ha OCHOBE UMEIOIINUXCS 3HAHUM U ITYTEM CPABHEHUS JIOTIOJTHUTEIbHBIX
HUCTOYHUKOB BBIJIENSITh UHPOPMAIIMIO, KOTOpAasi sIBJISIETCS MPOTUBOPEUYMBOM WU
MOYET OBITh HETOCTOBEPHOM;

WCIOJIb30BaTh MPH BHIIIOJHEHUN YUYEOHBIX 3aJjaHUi HAYYHO-TIOMYJISPHYIO
auTeparypy GU3HUECKOTO COJACpIKaHUs, CIPABOYHBIC MaTepHUAIIbl, PECYPChl CETH
WNntepHer, Biaaerh npuéMaMu KOHCIEKTHUPOBAHHS TEKCTa, MPeoOpa3oBaHUs
uH(OpMAITHU U3 OJTHOM 3HAKOBOU CUCTEMBI B JIPYTYIO;

co3laBaTh COOCTBEHHBIC IHUCHMEHHBIE W KpaTKUE YCTHBIC COOOIICHUS,

0000611125 MHGOPMAITHIO U3 HECKOJIBKUX UICTOYHUKOB (PU3HUECKOTO COZICPKAHUSI, B
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TOM  4YHCle MyOJIMYHO  MPENCTaBIATh  PE3yJIbTaTbl  MPOEKTHOM WU
UCCIIEIOBATENbCKOM e TeTbHOCTH, IPU 3TOM T'PAMOTHO UCTIOJIb30BaTh U3y YECHHbIN
NOHATUUHBIA  anmapar Kypca  (U3MKHM, CONPOBOXKJAATh  BBICTYIUICHHE
MPE3CHTAIUEN;

IpU BBINOJHEHUM YYEOHBIX MPOEKTOB M HCCIAEAOBAHUN (HU3HMUECKUX
IpPOLIECCOB  paclpenensarTh OOsS3aHHOCTH B TPYyINIEe B COOTBETCTBUU C
MOCTABJICHHBIMU 3aJladaMU, CJIEAUTh 3a BBINOJIHEHUEM IUIaHA JEHCTBUH H
KOPPEKTUPOBAThH €ro, aJIeKBaTHO OLIEHWBATH COOCTBEHHBIN BKIIA]l B IEATEILHOCTh
I'PYIIbL, BBICTPauBaTh KOMMYHHUKAaTUBHOE B3aUMOIEUCTBHE, TIPOSIBISASI TOTOBHOCTD
paspemiatb KOH(PIUKTHIL.

K koHiry oOyueHuss B 9 KJjacce mpeaMeTHbIE pe3yjbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMHUPOBAHHOCTD y 00y HAIOIIUXCS Y MEHHI:

UCMOJIb30BaTh MOHATHS: CHUCTeMa OTCY€Ta, MaTepualibHas TOYKa,
TPAEKTOPHsI, OTHOCUTENbHOCTh MEXAHUUECKOTO IBUKEHUS, 1ePopMalius (yrnpyrasd,
IUIaCTUYEcKast), TPEHHE, LEHTPOCTPEMUTENbHOE YCKOpPEHHE, HEBECOMOCTh U
Neperpy3Ku, LEHTP TAKECTU, A0COJIFOTHO TBEPI0€ TENO, LIEHTP TAKECTU TBEPIOTO
Tella, paBHOBECHE, MEXaHMYECKUE KoJIeOaHMs M BOJIHBI, 3BYK, MH(pPa3ByK H
yABTPA3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JaIbHO30PKOCTh, CIIEKTPHI UCITyCKaHUS M MOTJIONIEHUs, anbpa,
Oera- U raMMa-u3J1y4eHusl, U30TOTIbL, SiIepHAs SHEPTETHKA,;

paznuyath SIBIICHUA (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJUHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBI)KEHHE, CBOOOJHOE MajeHUE
TeJl, PABHOMEPHOE JABMKEHHE 110 OKPYKHOCTHU, B3aUMO/ICUCTBUE TeJl, PEaKTUBHOE
JBIKEHUE, KoJebaTeNbHOE JBUKEHNUE (3aTyXaloIlie U BBIHY K ICHHbIE KOJIEOaHNUs ),
PE30HAaHC, BOJIHOBOE  JIBIDKEHHME, OTPaXEHHE 3ByKa, MPSAMOJIUHEHHOE
pacrnpocTpaHeHue, OTpaXEHWEe M TPEJOMIICHHE CBETa, I0JHOE BHYTPEHHEE
OTpa’KEHUE CBETA, Pa3IOKEeHHE OEI0ro CBETA B CIEKTP U CIIOKEHUE CTIEKTPaTbHbIX
[BETOB, JIHCIEPCUSl CBETAa, €CTECTBEHHAs pPaJHOAKTHUBHOCTb, BO3HUKHOBEHHE
JTUHEWYaToOro CIEKTpa M3JIy4YeHHsI) [0 OMUCAHUIO MX XapaKTepPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IGMOHCTPUPYIOLIUX JAaHHOE (PU3UUYECKOE SIBICHUE;

pacrmo3HaBaTh  NPOSBIEHUE M3YUYEHHBIX (U3MYECKUX  SIBJICHHA B
OKpYykaroieM Mupe (B TOM uuciie (GU3NUECKUe sIBJICHUSI B MPUPO/IE: PUIIUBHI U
OTJIUBBIL, ABMWXKEHUE M1aHeT COJIHEYHON CUCTEMBI, PEAKTUBHOE JIBM)KEHHUE JKMBBIX
OpraHu3MOB, BOCIIPUSITUE 3BYKOB KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, X0, IIBETA TEJI, ONTHUECKHUE SABJICHUS B IPUPO/I€, OUOTOTUIECKOE
JNEUCTBUE BHUAMMOIO, YJIbTPAPUOIETOBOTO U PEHTTEHOBCKOTO W3JyUYEHUH,
€CTECTBEHHbIN paanOakTUBHbIA (OH, KOCMHUYECKHE JIYyUM, pPaJHOAaKTUBHOE
U3y4YeHUe TMPUPOIHBIX MUHEPAIOB, JEUCTBHE PAMOAKTUBHBIX M3IIYUYECHUN Ha
OpPTaHMU3M YE€JI0BEKA), IPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/1a4yy B yUEOHYIO,

BBIICIISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (DU3UUECKUX SIBIICHUI;
27



OMUCHIBATh M3y4YEHHbIE CBOMCTBA Ten U (hU3MUYECKUE SBJICHUS, UCTIOJIbB3YS
¢u3nueckrue BENUYMHBI (CpeAHsii U MIHOBEHHAs CKOpPOCTh Tela TMpuU
HEPABHOMEPHOM JIBM)KEHHUH, YCKOPEHUE, IEPEMEILIEHUE, Ty Th, YTI0Bas CKOPOCTb,
CHJIa TPEHUs, CUjia YIPYTOCTH, CUJIa TSKECTH, yCKOPEHUE CBOOOHOTO MaICHuUs,
BEC Tela, UMIYJIbC Tela, UMITYJILC CHJIbI, MEXaHWYecKas pabdoTa U MOIIHOCTb,
NOTEHLIMAJIbHAs DJHEPrusl Tela, MOAHATOTO HAJA IOBEPXHOCTBIO  3EMIIH,
MOTEHIMATbHAST DHEPTUs CXKATOW MPY>XUHBI, KUHETUYECKAs DHEPrusi, IMOJHas
MEeXaHUuYecKasi SHEPTHsl, IEPUO]] U YAaCTOTa KOJeOaHU, JTMHA BOJIHbI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb NPEIOMIICHUS CPEJbl), PH
OTNIMCAHUU TPABWIBHO TPAKTOBATh (HYU3MUECKUI CMBICI HUCIIOJIb3YEMbIX BEIHYMH,
0003HaueHUS W C€AUHUIBI (U3UYECKUX BEIMYMH, HAXOJUTh (HOPMYIIbI,
CBSI3BIBAIONITUE JAHHYIO (U3UUECKYIO BETUYMHY C IPYTUMU BETMUHMHAMU, CTPOUTH
rpad UKy U3y YeHHBIX 3aBUCUMOCTEN (PU3NUECKIX BEITUYHH;

XapakTepu30BaTh CBOMCTBA Tel, (UIMUYECKUE SBICHUA M NPOIECCHI,
WCIIOJIb3Y$ 3aKOH COXPAHEHUS! SHEPTHUH, 3aKOH BCEMUPHOTO TATOTEHHUS, TPUHIIHUIT
CYNEpIO3UlIMA CHWJI, MPUHLHUII OTHOCUTENbHOCTH ['anmumnesi, 3akoHbl HbroToHa,
3aKOH COXPAHEHUs UMITYJIbCa, 3aKOHBI OTPAXEHUS U MPEITOMIIEHUS CBETA, 3aKOHBI
COXPAHEHUs 3apsAJT0BOTO U MAaCCOBOTO YHCEN MPH SAEPHBIX PEAKIUAX, IPU 3TOM
JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alMChIBaTh €r0 MaTeMaTHYECKOE
BBIPAXKEHUE;

OOBSICHATh (U3MUECKHE TPOIECCHl W CBOICTBA TEl, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyallud MPAaKTUKOOPUEHTUPOBAHHOI'O XapakTepa: BbIABIATH
MIPUIUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH 00BSICHEHUE U3 2—3 JTOTHYECKHUX I1aroB
C omopoil Ha 2—3 U3y4YEHHBIX CBOMCTBA (DU3MUYECKUX SABICHUH, (U3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

pelath pacu€THhIC 3a/1a4M (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIMOJIb3Y sl 3aKOHBI U () OPMYJIbI, CBSA3BbIBAIOLINE (PU3NUECKUE BETUUUHBI: HA OCHOBE
aHaJIM3a yCIIOBUS 3a7a4y 3alUChIBaTh KPATKOE YCIOBUE, BHIABIATH HEAOCTAIOIINE
WM W30BITOYHBIC JaHHBIC, BBIOMPATHh 3aKOHBI U (DOPMYIIBI, HEOOXOIUMBIC IS
pelIeHus, MPOBOAUTh Pacu€Tbl M OLIEHWBATH PEATUCTUYHOCTh MOJYYEHHOTO
3Ha4YeHUs (HPU3NIECKON BETUYMHBI,

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEUIUTh MPU [OMOIIH
(¢u3MUecKUX METOJAOB, MCIOJb3ys OIMCAaHUE HCCIEAOBAHUS, BBIICIATDH
MPOBEPSIEMOE MPEINOJIOKEHUE, OLIEHUBATh MPABWILHOCTD MOPSAKA MPOBEACHUS
UCCIIEIOBAHUS, JIeNIaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3YJIbTaThl HAOMIOACHUN U
OTIBITOB;

MIPOBOUTH OTIBITHI [TO HAOTIOICHUIO (PUBNIECKUX SBJICHUA MU PUINIECKUX
CBOMCTB TeJl (M3yueHue BTOporo 3akoHa HpioToHa, 3aKk0OHA COXpAaHEHUS! SHEPTUH,
3aBUCUMOCTh TEpHUOJIa KOoJieOaHUN NPYKMHHOIO MasgTHUKAa OT MacChl Irpys3a H

)KECTKOCTH NPy XHUHbBI W HCE3AaBUCUMOCTL OT aMINUIUTYAbl MaJIbIX KOJ'Ie6aHI/H>'I,
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OpSIMOJIMHEHHOE PaclpOCTpaHEHHE CBETA, Pa3lioKeHHe Oenoro cBera B CIEKTD,
U3y4eHUe CBOMCTB M300paKEHMS B IUIOCKOM 3€pKaje M CBOMCTB M300pa)KeHUs
npeaMeTa B coOuparomield JuH3e, HaOJIOJCHHE CIUIOMIHBIX M JIMHEHYaThIX
CHEKTPOB HM3IYyYECHHsI): CAaMOCTOSITEIbHO COOMpATh YCTaHOBKY M3 U30BITOYHOTO
Habopa 000py10BaHusl, OMMUCHIBATH XO/1 OTIBITA U €T0 PE3yJIbTaThl, OPMYIUPOBATH
BBIBOJIBI,

NPOBOJIUTH TIPU HEOOXOIUMOCTH CEPUIO MPSMBIX HU3MEPEHUH, OMpeaemsis
CpellHee 3HaUeHHE M3MEpsAEMON BeTUYMHBI ((DOKYCHOE paccTOsiHUE cOOUparolen
JIMH3BI), 000CHOBBIBATH BEIOOD CII0co0a M3MepeHHs (M3MEPHUTEIIHFHOTO MPHOOpa);

NPOBOJAUTH MCCICAOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYHUH C
WCIOJIb30BAaHUEM TIPSIMBIX HW3MEpPEHUH (3aBHCHUMOCTh ITyTH OT BPEMEHH TIpH
PAaBHOYCKOPEHHOM [IBIKEHUM O€3 HadyajJbHOW CKOPOCTH, MepHoja KoseOaHuil
MaTeMaTH4eCKOTO MasTHUKA OT IJTMHBI HUTH, 3aBUCUMOCTH yTJIa OTPaXKEHHSI CBETa
OT yrjla TajeHus W yrja MNpPeIoOMIICHHWs OT Yrjia TaJceHus): TUITAaHUPOBATh
HCCIIeIOBaHKUE, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PUKCUPOBATH PE3yTbTAThI
MOJIYYEHHOM 3aBUCHMOCTH (M3UYECKUX BEIMYMH B BUIE TaONHIl U TpadUKOB,
JieaTh BEIBOJIBI IO Pe3yIbTaTaM UCCISI0BaHUS;

NPOBOJIUTh KOCBEHHBIE W3MEpEHHs] (PU3NYECKUX BEIWYUH (CpemHsis
CKOPOCTb M YCKOPEHHE Teja MpU PaBHOYCKOPEHHOM JIBMOKEHHH, YCKOpPEHHE
CBOOOJHOTO MaJIeHus, )KECTKOCTh MPY>KUHBI, KOADPHUITUEHT TPEHUS CKOTBKEHUS,
MexaHuueckas paboTa W MOINHOCTh, YacToTa M TEpHOJl KojaeOaHMit
MaTEeMaTUYECKOr0 U MPYXKUHHOTO MAasTHUKOB, ONTHUYECKas CHJIa COOuparoeit
JWH3bI, PpaaUOaKTUBHBIA  (OH): IUTAHMPOBATH  W3MEpPEHHs, CcoOHWpaTh
AKCIIEPUMEHTAIIbHYI0 YCTAHOBKY U BBITIOJIHATH U3MEPEHUS, CIIeNY s TP E10KEHHOM
WHCTPYKIIMH, BBIUHMCIATH 3HAYCHHWE BEJIMYMHBI M aHATU3UPOBATH IMOJTyUYCHHBIC
pE3yJIbTATHI C YYETOM 3aJaHHOM MTOTPEITHOCTH U3MEPEHNU;

coOJroaTh NpaBuiia TEXHUKUA 0€30MacHOCTH IpH padboTe ¢ 1abopaTOpHBIM
000pyJ0BaHUEM;

pasnuyaTh OCHOBHBIE TMPU3HAKM M3YYCHHBIX (DUINUECKUX MOJCIICH:
MaTepHaibHasi TOUKa, aDCOJIOTHO TBEPI0E TENIO, TOUECUHBI UCTOUHUK CBETA, JIyU,
TOHKasl JINH34, TUTaHETapHasi MOJIeTb aTOMa, Hy KIIOHHAsi MOJIEJTb aTOMHOT O SIAPa;

XapakTepU30BaTh NPHUHIMIIBI  JEUCTBHUA HW3YYEHHBIX TPHOOPOB M
TEXHUYECKUX YCTPOICTB C OMOPOI Ha MX OmMUcCaHHs (B TOM YHCIE: CIUIAOMETD,
JATYUKY TTOJI0KEHHUSI, PACCTOSIHUS M YCKOPEHUS, paKeTa, 9X0JIOT, OUKH, IEPUCKOTI,
¢oToanmapar, ONTHYECKHE CBETOBOJbI, CIEKTPOCKOMN, JO3UMETP, Kamepa
Bunbcona), wucmnonb3ys 3HaHUS O CBOMCTBaX (DU3MYECKUX SBICHUM W
HE00X0IMMBbIE PHU3HIECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHBIC PUCYHKH M3YUYCHHBIX TEXHHYECKHX
YCTPOUCTB, M3MEPUTENBHBIX NPUOOPOB M TEXHOJOTMYECKHX IMPOLECCOB IPHU
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pelIeHur y4yeOHO-TIPaKTUUECKUX 3a]ady, ONTUYECKHE CXEMBbI JJIsI MOCTPOCHHUS
M300paKEHUI B IJTOCKOM 3epKajie U COOMparoIe TUH3E;

IPUBOAUTH IPUMEPHI (HAXOAUTh HHPOPMALIHMIO O IPUMEPAX ) TPAKTUUECKOTO
MCIOJIb30BaHUs (DU3UUECKUX 3HAHUM B MOBCEAHEBHOM >KU3HU I 00€CICUCHUS
0e30macHOCTU MpU OOpalIeHUH ¢ MPUOOpaMHU U TEXHHUUYECKHUMH YCTPOMCTBaMH,
COXpaHEHUsI 37I0POBbSI U COOJIOJCHUS HOPM 3KOJOTHYECKOr'O0 TOBEICHUS B
OKPY KaroUIEu CpeIE;

OCYUIIECTBIATh TMOUCK HH(pOpMaruu (GU3HIECKOTO COJICPKAHUS B
Hutepuete, caMocTOsATENHHO (HOPMYJIHPYS MOUCKOBBIN 3allpOC, HAXOAUThH MyTH
OTIPEJICIICHHUS IOCTOBEPHOCTH TIOJYYSHHON MH(POPMAIIMKA Ha OCHOBE UMEIOIITUX CSI
3HAHUH U JOTIOJTHUTENbHBIX UICTOYHUKOB;

UCIOJIb30BaTh NP BHINOJHEHUH YUEOHBIX 33[JaHUM HAYyYHO-TIOMYJISPHYIO
auTepaTypy (GU3HYECKOTO COJEPKaHWMsI, CIPABOYHbBIC MaTEPUAIBI, PECYPChI CETH
Wntepuer, Bnaners NpuéMaMyd KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
rH(pOpPMAITUU U3 OTHOU 3HAKOBOU CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBbIC NMHCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE
nHGOPMAITUHU U3 HECKOJBKUX MCTOYHUKOB (PU3NIECKOTO COACPKAHUSA, Ty OIUIHO
MPENICTABISATh PE3yIbTaThl MPOSKTHOW WIIM HCCIIEIOBATEIIBCKOW e TENBHOCTH,
MIPY TOM I'PaMOTHO UCTIOIb30BaTh N3y YCHHBIN MOHITHIHBIN anmapar u3y4aeMoro
pasznena ¢GU3MKM M CONPOBOXKIATh BBICTYIUIEHHE MpE3eHTAle ¢ y4EToM
0COOEHHOCTEH ay TUTOPUH CBEPCTHUKOB.

4. TEMATNYECKOE IINTAHUPOBAHUE

7 KJIACC
N Haumenosanu | KoindecTBo yacos DJIeKTPOHHbIE BocmnrateabHbBIN acIIEKT
0
n/ | €PasaenoBu Konrpo|Jlagopa| (uupposbie)
I TeM Bcero [1bHbIe [TOpHBIE| 00pa3oBaTe/b
MPOrpaMMbl PadoThI|paboThI| HbIE peCypChI

Pasnen 1. @u3nka u e€ posib B NO3HAHUM OKPYKAKIIEr0 MUPa

JleMoHCcTpHUpOBaTh HaBBIKK
HaOIIOAEHNH, HAKOILJICH U

bubmorexa (bakTOB, OCMBICTICHUS OTIBITA B
®dusuka - HayKa [HOK ’ .
11 2 ) €CTECTBCHHOHAYYHOU U
0 TIpUPOJIC https://m.edsoo MAHHTADHOM OBIACTSX
ru/7f416104 | 7Y P y
MIO3HAHM S, HCCIICIOBATEIbCKON
JICSITSIILHOCTH
bubnuoreka OpueHTHpoBaThCs B
dusznyeckue
1.2 2 1 LHOK NeSITeIbHOCTH Ha HAYYHBIC
BEIIMYUHBI

https://m.edsoo | 3HaHus 0 IpUpPoOJIE U OOIIECTBE,
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194

u/7f416194

B3aMMOCBSI35X YEJIOBEKa C
MPUPOAHON U COLIMATIBHOM CpeHon

OpI/IeHTI/IpOBaTI)CSI B

Bbubnuoreka
EcrecTBeHHOHA TTOK NeSTeILHOCTH HA HAYYHBIC
1.3 YHBIA METO 2 3HAHUA O IIPUPOJIE U OOIIIECTBE
EOSHaHI/IH g https://m.edsoo B3aI/IMOCB$IiI:$D£) qf:[JIOBeKZI c ’
ru/7f416194 N . .
—_ PUPOJTHON U COIMATTLHOU CPEJIoN
Wroro no pazneny 6

Pa3nen 2. HepBOHa‘laﬂbele CBCACHUA O CTPOCHUH BEIIECTBA

OpueHTHpOBaThCS B
Bu6mmorexa eATENIbHOCTH Ha HayYHBIE
Crpoenue HOK A Y
2.1 1 ) 3HAHUS O MPUPOJIE U OOIIECTBE,
BemecTea https://m.edsoo B3aHMMOCBS3SIX YSJIOBEKa C
.ru/7f416194 o . .
—_— PUPOIHON U COIUATBHON CPEJION
BrIpakaTh Mo3HaBaTEIbHBIC
JBrxeHue u bubnuoreka
o WHTEPECHI B Pa3HBIX MTPEIMETHBIX
2.2 B3AMMOZICHCTBH 2 LOK 0071aCTAX ¢ YU4ETOM
' € YaCTHII https://m.edsoo N aJ}'IBHBIX HHTEDECOR
BEIECTBA .ru/7f416194 JMBHLY D] PCECOB,
—_ CIIOCOOHOCTEH, JOCTUIKEHU M
OpHEeHTUPOBATLCS B
bubinmnoreka P P
ArperaTHble TTOK NeSTeILHOCTH Ha HAYYHBIC
2.3 COCTOSIHUS 2 3HAHUS O IPUPOJIE U OOIIECTBE
BEIIECTBA https://m.edsoo B3aI/IMOCB$I§$D? ‘-ISJIOBCI(:I c ’
B .ru/7f416194 y g y
MPUPOIHON U COITUATBHOU CPEJION
Wroro no pasgeny 5)
Pa3nen 3. /IBu:xkeHue U B3auMoaelicTBHE TeJl
BrIpakaTh Mo3HaBaTEIbHBIC
Bu6mmorexa MHTEPECHI B Pa3HBIX IPEAMETHBIX
3.1 Mexanudeckoe 3 HOK 06J‘Ia(I))T}IX v pqéTOM e
' JBUJKEHUE https://m.edsoo S ainI)IX HHTEDECOR
ru/7f416194 Yatel pecos,
COCOOHOCTEHN, JOCTHXKEHU I
BrIpakaTh Mo3HaBaTEIbHBIC
bubnnoreka
WNueprus, ITOK MHTEPECHI B Pa3HBIX MPEIMETHBIX
3.2 Mmacca, 4 i o0acTsx ¢ yuétom
MNJIOTHOCTh https.//m.edsoo WHJINBUIyalIbHBIX HHTEPECOB
ru/7f416194 JIHBHILYATI! DECOB,
CITOCOOHOCTEM, JOCTUKEHU
bubnmoreka YBaxkarb  TpPyHd,  Pe3yJbTarhbl
33 Cuna. Buaet 14 HOK CBOEro TpyHAa, Tpylda JpYyrux
' CUI https://m.edsoo | mroneit
.ru/7f416194
Uroro no pazneny 21

Paznea 4. JlaBieHune TBEPABIX TeJ, ) KUIKOCTEH U Ta30B

4.1

[aBnenue.
[Tepenaua
JABJICHUS
TBEPABIMU
TEJIAMH,
YKUJIKOCTSIMU U

bubnuoreka
[{OK
https://m.edsoo
.ru/7f416194

Y4acTBOBaTH B IPAKTUUECKOU
JIEeATSIHFHOCTH YKOJOTHIECKOM,
MPUPOOOXPAHHON
HaNpaBJICHHOCTH.
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ra3aMu
Co3HaBaTth CBOIO
bubmuoreka OTBETCTBEHHOCTH KaK
4.9 JaBnenune 5 [HOK rpaXaaHWHA U TOTPEOUTENS B
' JKUIKOCTH https://m.edso0 | ycioBHsIX B3aUMOCBSI3H
Tu/7f416194 | npupOAHOIl, TEXHOIOIHIECKOM
COLMAJIbHOM CpeJl
Co3HaBaTh CBOIO
bubnuoteka OTBETCTBEHHOCTb KaK
43 ATmocdepHoe 6 L[IOK rpaXIaHWHA U TOTPEOUTEINS B
' JIaBIICHHE https://m.edsoo0 | ycnoBusX B3aMOCBSI3H
Tu/7f416194 | mpuUPOAHOIl, TEXHOIOIHIECKOM 1
COLMAIBHOM CpeJl
JleiicTBue [Tonumats 3Ha4EHHE H
KVLIKOCTH 1 bubnuoreka r100aIbHBINA XapaKkTep }
4.4 rasa Ha 7 1 [HOK 9KOJIOTUYECKHUX MTPOOIIEM, Ty TeH
HOTpYKEHHOE B https://m.edsoo0 | ux pemrenus, 3HaueHHe
HIX 16110 [Tu/7f416194 | SKONOTHYECKOM KYIbTYPBI
yeJIoBeKa, 00IecTBa
Wroro no pazgeny 21
Paznen 5. PaGora u MommHOCTH. JHEPIrUsi
Berpaxath nmo3HaBaTeIbHbIC
bubnuoreka
PaGora i [IOK WHTEPECH! B PA3HBIX MPE/IMETHBIX
5.1 2 . 00J1aCTAX C yUéTOM
MOIITHOCTh https://m.edsoo
ru/7416194 | MHAMBHYaIbHBIX HHTEPECOB,
— CHOCOOHOCTEMN, JOCTHXKEHU I
bubnuoreka VYBaxare  TpyZd, pe3yJibTaThl
50 [IpocThrie 7 [HOK CBOETO TpyJa, Tpylda JApyTrux
' MEXaHHU3MBI https://m.edsoo | nroneit
Tu/7f416194
Bromotexa | oy sy
5.3 Mexasmeckas 3 1 LIOK npodeccuii U Tpyaa pazIMIHOTO
' IHEPrus https://m.edsoo
ru/7f416194 | POAd, B TOM HHCIe Ha OCHOBE
“— | IpUMEHEHHUS IPEIMETHBIX 3HaHUI
Uroro mo pazaeny 12
PesepBHOE Bpemst 3
OBUIEE
KOJIMYECTBO 68 3
YACOBIIO
I[TPOTPAMME
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8 KIIACC

KoJsmuecTBo 4acos BocnurarenbHblil acieKT
Ne| HammeHoBaHH JlaGop DJIEeKTPOHHbIE
€ pa3ieJioB 1 Konrpo| aTopn (uudposbie)
n/ | Tem Bcero |ibHbIE | BIE oOpa3oBareib
1| NporpaMmal paﬁoTLI paﬁoT HbI€ peCypcChI
bl
Pasgen 1. TemioBble ABJICHUASA
bubnmoreka BripaxkaTe akTUBHOE HENTPUATHE
12 Tennosrie 21 1 3 LHOK JNEUCTBUH, MPUHOCSIINX BPE
' MPOIECCHI https://m.edsoo | mpupone
.ru/7f4181ce
Hroro mo pazaeny 28
Paznes 2. DiekTpruyecKkue 1 MATHUTHBIE sIBJICHUS
DIIeKTpUYECKUE Bripakath mo3HaBaTeIbHBIC
3apsIbl. bubnmoreka MHTEPECHI B Pa3HBIX MPEAMETHBIX
21 3apspKeHHbIE 7 HOK o0macTax ¢ yuéTom
' Tea u uX https://m.edso0 | HHAMBUAYAIBHBIX HHTEPECOB,
B3aMMOJICHCTBU .ru/7f4181ce CIIOCOOHOCTEMH, TOCTHIKEHU I
e
} BuGImoTeKa [TposBasATH HUHTEpeC K
[TocTostHHBII MPaKTUYECKOMY W3YUYCHUIO
2.2 | SNEKTPUYECCKUIA 20 1 5 HOK npodeccuii U Tpyaa pazTUuIHOTO
TOK https://m.edsoo pola, B TOM 4YHUCJIE Ha OCHOBE
.ru/7f4181ce ’ N
MIPUMEHEHU S TPEAMETHBIX 3HAHUN
Co3HaBarb CBOIO
bubnuoreka OTBETCTBEHHOCTH KaK
23 MarauTtHble 6 1 1 HOK rpakJIaHUHA U TOTPEeOUTENS B
SIBIICHUS https://m.edsoo | ycioBusIX B3aMMOCBSI3H
.ru/7f4181ce MPUPOTHOM, TEXHOJIOTHIECKON U
COLMAJIBHOM CpeN
bubnmoreka VYBaxarb  TpPyHd, PE3yJbTaThl
24 DJIEKTPOMAarHuT 4 HOK CBOETO TpyJda, Tpyda APYyrux
' Has WHIYKIUS https://m.edsoo | nronei
.ru/7f4181ce
Wroro no pazneny 37
Pe3zepBHOE Bpemsi 3
OBIIEE
KOJIMYECTBO 68 3 9
YACOBIIO
ITPOT'PAMME
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9 KIIACC

KoJsmuecTBo 4acos BocnurarenbHblil acieKT
Ne| HammeHoBaHH JlaGop DJIEeKTPOHHbIE
€ pa3ieJioB 1 Konrpo| aTopn (uudposbie)
n/ | Tem Bcero |ibHbIE | BIE oOpa3oBareib
n | NpPOrpamMmbl paboTtel| pabor | HbIE PEeCypChI
bl
Pa3znen 1. Mexannueckue siBJICHUSI
Mexannueckoe bubnuoteka YBaxarts TpyA, pe3yJIbTaThl
11| ABWKEHHEH 9 1 HOK CBOETO TPYJa, TpyAa ApyTUX
' CIIOCOOEBI €T0 https://m.edsoo | mroneit
OIHCaHNs .ru/7f41a4a6
BuGamoreka [IposiBiIsSITE UHTEPEC K
Bsanmoeiicten ITOK MPaAKTUYECKOMY U3YUECHUIO
1.2 o Ter 18 1 1 https://m.edsoo npodeccuii U Tpyaa pa3IMIHOTO
U7 f 112436 poJa, B TOM YKCIie Ha OCHOBE
_ IIPUMEHEHU S TPEAMETHBIX 3HAHUN
Eubamnorexa Bripaxath mo3HaBaTenbHbIC
WHTEPECHI B Pa3HBIX MTPEAMETHBIX
3aKOHBI OK N
1.3 10 1 1 ] 007acTAX C YUETOM
COXpaHCHHS https://m.edsoo HH MBIy a b HbIX HHTEPOCOB
.ru/7f41a4a6 N .
—_ CIOCOOHOCTEM, JOCTHIKEHH I
Wroro no pazaeny 37 1 3
Pazgea 2. Mexannveckue KoJieOaHUsI U BOJIHbI
JleMOHCTpUpPOBATH HABBIKU
EuGmorexa HaOIOICHU A, HAKOTIJICHUS
MexaHIIECKIE TTOK (haKkTOB, OCMBICTICHUSI OTIHITA B
2.1 5 1 €CTECTBEHHOHAYYHOU U
KoJIe0aHus https://m.edsoo ay
ru/7f41a4a6 TYMaHUTApHOU 00JIacTsIX
E— TO3HAHU S, UCCIIEIOBATEIBCKON
JESITEITLHOCTH
[Tonumats 3HaUEeHUE U
bubnuoreka TJI00aNTbHBIN XapaKTep
29 Mexanuueckue v 1 HOK AKOJIOTUYECKUX ITPo0iIeM, myTei
' BOJIHBL. 3BYK https://m.edsoo0 | ux pereHus, 3HaUCHHE
.ru/7f41a4a6 9KOJIOTUYECKOHN KYJIBTYPBI
yeJIoBeKa, o0IecTBa
Wroro no pazneny 12 1 1

Pa3nen 3. 3HeKTp0MaFHI/ITHOQ 110J1€ U 3JICKTPOMArHMTHBIC BOJTHBI

3.1

DJIEKTPOMAarHuT
HOE I0JIE U
JJIEKTPOMATrHUT
HbIE BOJIHBI

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

ITornMaTh 3HaYCHUE U
TJI00aNTbHBIN XapaKTep
AKOJIOTUYECKUX TPOoOiIeM, myTei
ux pemeHI/m, 3HAQUYCHHUC
9KOJIOTUYECKOU KYIbTYPHI
yeJ0BeKa, 00IecTBa
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Wroro no pazgeny o)

Pa3znen 4. CBeToBbBIE ABJICHHUSA

BripaxkaTh mo3HaBaTelbHbIC
bubnuoreka
3aKOHBI 1IOK HWHTEPECHI B Pa3HbIX MIPEAMETHBIX
4.1 acIpoCcTpaHEeH 7 00J1aCTAX ¢ YYETOM
11/31;1 CBpem P https://m.edsoo WHJIUBH ainLIX WHTEPECOB
ru/7f41a4a6 FHBHLYaIb! PECOB,
CIIOCOOHOCTEHN, TOCTHXKEHU N
JIeMOHCTPHPOBATH HaBBIKU
HaOIIOICHU I, HAKOTIJICHUS
bubnuoreka
JIun3er u 1IOK (aKTOB, OCMBICJICHUS OTTHITA B
4.2 | onTHueckue 4 . €CTECTBCHHOHAYYHOU U
puOOPEI https://m.edsoo MaHHUTapHOH 00/IaCTAX
pHoop ru/7f4lada6 | 'Y P y
[MO3HAHM, KCCIIEA0BATENLCKOM
JEITENLHOCTH
IIposBiATE MHTEPEC K
bubauoreka p p
Paznoxxenue IIOK MPAKTUYECKOMY U3YUCHHIO
4.3 | Oenoro cBeTaB 2 npodeccuii ¥ Tpyaa pasanaHOro
CHEKT https://m.dsoo (I: ;b B TOM ‘-II/I(I:J}IICH Hg OCHOBE
p ru/7f4lada6 | PO 5
MPUMEHEHU S TPEIMETHBIX 3HAHUN
Wroro no pazneny 13
Pazagen S. KBaHnTtoBble iBJIeHUS
BripakaTh mo3HaBaTeIIbHBIC
bubnuoreka
Hcnyckanue u ITOK WHTEPECHI B Pa3HBIX MIPEAMETHBIX
5.1 | mormomeHue 4 00J1aCcTSX ¢ y4ETOM
cBeTa ?TOMOM https://m.edsoo AHIABUT aiLHBIX HHTEPECOB
ru/7f41ada6 ya] PeCoB,
CIIOCOOHOCTEH, TOCTHKEHU N
bubnnoreka BripakaTh aKTHBHOE HENTPHUATHC
59 Ctpoenue 5 HOK NEeNCTBUHN, MPUHOCSIIINX Bpe
‘ aTOMHOTO sijipa https://m.edsoo | mpupoae
.ru/7f41a4ab
bubauoreka BripakaTh aKTHBHOE HENTPHUATHUC
53 S nepHblie 8 1 LHOK JNEUCTBHUU, IPUHOCSIIUX BPEL
' peaKIun https://m.edsoo | mpupomae
.ru/7f41a4a6
Hroro no pazgeny 17 1
Paznen 6. IloBTopuTeIbHO-0000 120N MOAYJIb
[ToBTOpEeHHE N BripaxkaTs mo3HaBaTeIbHbIE
00001eHne HWHTEPECHI B Pa3HBIX MIPEAMETHBIX
6.1| coxmepxaHus o0nacTsax ¢ yuéToM
Kypca Qu3HKU WHIMBUIyaTbHBIX HHTEPECOB,
3a 7-9 Kiacc CIIOCOOHOCTEM, JOCTUIKEHUHN
Wroro no pazaeny 18
OBIIEE
KOJIMYECTBO 102 3
YACOBIIO
ITPOITPAMME
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5. HIOYPOYHOE IIVTAHUPOBAHMUE

7 KIIACC
HaumenoBan ara Ko
ue pasjena Ko > peKl:;
Tema ypoka YEeCTBO
HACOB IaH ¢dakT | MpOB
Ka
dusnka u eé
poJib B
1. | no3HaHuUM 6
OKpY:Karouer
0 MHpa
1 ®dusnka — HayKa o mpupoze. SABnenus 1
PUPOIBI
2 Du3nyYecKue SBICHUS 1
3 Ou3nYeCKre BEIIUUNHBI U UX 1
U3MepeHue
JlaGopaTtopHasi pabora: «OnpenencHue
4 LHCHBI ACTICHU A HIKAJIbl USMCPUTCIIBHOTO 1
npudopa»
MeTo1bl HAyYHOTO MTO3HAHHSI.
5 Onucanue pU3NUECKUX IBJICHUH C 1
ITOMOIIBIO MOZIEIIEN
6 JlaGoparopHras pabora: «Omnpenenenne 1
pa3MepOB MaJIBIX TEID)
IlepBoHaua
JbHbIE
2. CBeIeHUs 0 5
CTPOeHNH
BellleCTBA
Crpoenue BemiectBa. OMNbITHI,
7 JTIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHUE 1
BEIECTBA
8 JIBM>KeHHUE YacTHI] BEIIeCTBA 1
JlaboparopHasi paboTa: «OTbITHI 110
9 HaOTIOICHUIO TEIIJIOBOTO PACIITUPEHUS 1
ra30B»
10 ArperaTHbIE COCTOSIHHS BEILIECTBA 1
OCOOCHHOCTH arperaTHbIX COCTOSTHUI
11 BOIbI. O000IIIEHHE 110 pa3aeTy 1
«ITepBOHaYaIbHBIC CBEJICHUS O
CTPOCHHH BEIIECTBA»
JABu:xkeHue u
3. | B3auMopeiic 21
TBHE TeJ
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Mexanunueckoe IBUKEHUE.

12 PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBHOKCHHE

13 Cxopoctb. EnuHuIe: ckopoctu

14 Pacuer nyTy 1 BpeMEHM ABUKEHHUS

15 HNuepuusa. Macca— mepa HHEPTHOCTH
TeJ

16 [TnotHOCTH BemecTBa. Pacuer Maccel u
o0beMa Tela 1o ero MJIOTHOCTH

17 J'IaGopaTopHa;I pabora: «OnpenencHue
TIJIOTHOCTH TBEPAOTO TEJIa

18 Pertenue ?'aﬂaq o teme "IlmoTHOCTH
BEIIECTBA
Cuta kak xapakTepucTUKa

19 B3auMojeiicTBus Ten. Cuila ynpyrocTH.
3akoH ['yka
JlaGopatopHasi pabora: «3yueHne

20 3aBUCUMOCTH PACTSKEHUS
(e opmarium) Mpy>KUHBI OT
MPUIIOKEHHOU CHIIBI)

21 SIBnenue Tarorenus. Cuia TsDKeCTH
CBs13b MEXK/1y CUIION TSDKECTH M MACCOM

22 tena. Bec Tena. Perenue 3a1a4d mo reme
"Cuna tsoxectu"”

23 Cuta TSDKeCTH Ha ApYTruX IjlaHeTax.
Du3NUeCcKre XapaKTepUCTUKH MJIAHET

24 W3mepenue cui. JlunamMmomerp

25 Bec Temma. HeBecomMocTh
CrnoxeHue ABYX CUJI, HAITPABJICHHBIX IO

26 oHOM npsiMoii. PaBHOEH CTBY OIS
CHUII

27 'I'JCH_IGHI/IG 3a/1a1 110 TeMe

PaBHopeiicTByOMmIAs cun"

28 Cuna tpenusi v e€ BuIbl. TpeHue B
MPUPOJIC U TEXHUKE
JlabopatopHasi pabora: «13yueHue

29 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIbKEHUS
OT CUJIbI IaBJICHUS U XapaKTepa
COMPHUKACAIONINXCS TOBEPXHOCTEID)

30 PemeHHev 3a71a Ha ONpeJieNeHne
PaBHOACHCTBYIONICH CHUITBI
Pemenue 3aga4d nmo reMaM: «Bec Tenay,

31 «I"paduueckoe n300pakeHUE CUID»,
«Cunby, «PaBHOAEHCTBYIOIIAS CHIT
KGHTpORBHAAPAsOR 110 TeMar:

32 «MexaHndeckoe ABMKeHHe», «Macca,

IUIOTHOCTHY, «Bec Tenay,
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«I'padpuaeckoe n300pakeHNE CHID»,
«Cuipm»

JlaByieHne
TBEPABIX
4. | Teun, 21
JKHIKOCTEH
U ra3oB
33 Jasnenne. CriocoObl yMEHBIIICHUS U 1
YBEJINYCHHUS TaBJICHUS
34 JlaBneHue rasa. 3aBHCUMOCTb JaBJICHUS 1
raza oT 00bEmMa, TeMIepaTyphl
35 [lepenaua naByienus TBEPABIMU TEIAMHU, 1
JKUJIKOCTSIMU M razamu. 3akoH [lackans
36 JlaBnenue B HKUJIKOCTH H rase, 1
BBI3BAHHOE JICHCTBUEM CHIIBI TSKECTH
37 Pemenue 3amau o Teme «/laBienne B 1
JKUJIKOCTH U rase. 3akoH [Tackasn
38 CooOmmaromuecs Cocy bl 1
39 ['mnpaBnuyeckuii mpecc 1
40 ManowmeTtpsl. [TopurHEBOM KU IKOCTHBINA 1
HAacocC
a1 ATMocdepa 3emMu U IPUYUHBI €€ 1
CYIIIECTBOBAHUS
42 Bec Bozmyxa. ATMochepHoe naBiieHue 1
43 N3mepenue arMochepHOTo TaBICHUS. 1
OnsiT Toppuueniu
a4 3aBUCUMOCTH aTMOC(EPHOTO aBIICHHUS 1
OT BBICOTHI HaJl YPOBHEM MOPSI
45 bapomeTp-aneponn. AtmochepHoe 1
JIABJICHHE HA PA3JIMIHBIX BBICOTAX
16 Pemienue 3a1a4 no reme " 1
AtMocdepHoe gaBieHue"
JericTBrE KUIKOCTH U ra3a Ha
47 MOTPy>KEHHOE B HUX T€J0. ApXUMEI0Ba 1
cuia
JlabopatopHasi pabota «OrnpeeneHue
48 BBITAJIKUBAIOIIEH CUJIBI, IeHCTBYIOIIEH 1
Ha TEJIO, MOTPYKCHHOE B KU IKOCTH)
49 [TnaBanue Ten 1
50 BoznyxormnnaBanue 1
51 Pemenue 3ama4 no reme: «IlimaBanue 1
cynoB. BoznyxonnaBanue»
52 Pemenue 3agau mmo TeMe:v «JlaBmenue 1
TBEPJBIX TEJI, KUIAKOCTEH 1 ra30B»
KO OBHaApao0Ha o Te e
53 «JlaBieHue TBEPIbIX TEN, KUAKOCTEHN 1 1

Ia30B»
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PaGorau
5. MOIIHOCTD. 12
JHeprus
o4 Mexanunueckas pabora 1
55 MomHocTs. ETMHUIBI MOIITHOCTH 1
56 [IpocTeie Mexann3MBI. Poryar. 1
PaBHOBecuHe cril Ha ppryare
57 Pbruaru B TexHuKe, ObITY ¥ IPUPOJIE 1
59 JlaGoparopHas padota «VccienoBanue 1
YCJIOBUY paBHOBECHS phlUara
59 Pemenne 3amad mo teme «Y crnoBust 1
pPaBHOBECHSI pbluaray
60 KoaddumueHT mosre3Horo aeiicTBus 1
MEXaHU3Ma.
61 JlaGoparopHas pabota «l3mepenue 1
KII/] HakJIOHHOM IIOCKOCTH
Pemenne 3amad mo reme "PaboTa,
62 " 1
MOITHOCTb, KI1J],
63 Mexanuueckas sHeprus. Kunetnueckas 1
Y NOTEHIIMAJIbHAS DHEPI U
64 3aKOH COXpaHEHUS MEXaHUYECKOM 1
SHEpPruu
o5 RHEOMBRHG0H o rove: Pacora |
Y MOIIHOCTb. DHEPIHUsD)
PesepBHbIC 3
YPOKH
66 PesepBHbIii ypok. PaboTta ¢ TekcTamu 1
o TeMe: "MexaHudeckoe IBuxkeHue"
PesepBHbIi ypok. PaGoTta ¢ TekcTamu
67 no Teme: "JlaBienue TBEPABIX TEN, 1
JKMJIKOCTEHN 1 ra3oB"
PesepBHbIit ypok. PaboTta ¢ TekcTamu
68 no Teme: "Pabora. MomHoCTS. 1
Oueprus”
| OBILIEE KOJIMYECTBO YACOB I1O IIPOI'PAMME 68
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8 KJIIACC

HaumenoBa Koppe
HUE pa3aena Ko Hara KTUPO
Tewma ypoxka YEeCTBO
9acoB 2
wiadH | Qakrt
1 TemoBbie 8
sIBJICHUSI
OCHOBHBIE ITOJ0KEHU S MOJIEKYJIISIPHO-
1 KMHETUYECKOU TEOPUHU U UX ONIBITHBIC 1
OJITBEPKACHUS
2 Macca 1 pazMep aTOMOB M MOJICKYJI 1
3 Mopaenu TBEpAOTO, KUIAKOTO U 1
ra3000pa3HOro COCTOSIHUI BElIeCTBa
OOBsICHEHHE CBOHCTB TBEPIOTO, KHUIKOIO
4 ¥ ra3000pa3Horo COCTE)HHI/If/i BEIIECTBA 1
Ha OCHOBE MOJIOKEHU I MOJIEKYJISIPHO-
KHHETUYECKOU TEOpUHU
5) Kpucrannuueckue u amopHbie Tena 1
6 CMaunBaHME U KaTHJUTSIPHOCTb. 1
[IoBEpXHOCTHOE HATSKEHUE
7 TernnoBoe pacimpeHune u cxaTue 1
8 Temmneparypa. CBsi3b TeMIepaTypsl CO 1
CKOPOCTBIO TETNIOBOTO JABUKCHHU ST YACTHUI]
9 Buytpennss sneprus. CriocoObt 1
W3MCHEHHS BHYTPCHHEH YHEPTHH
10 Buasl Tennonepenaun 1
VYpok-koHpepenms «IIpakTuaeckoe
11 UCIIOJIb30BAHKE TEIIOBBIX CBOMCTB 1
BEIIECTB M MATEPUAJIOB B IIEJISX
JHEProcOepeKCHUSD)
12 KonnyecTBo TemioTsl. Y genbHast 1
TEIIOEMKOCTh
13 YpaBHeHUeE TEIIOBOT0 OalaHca. 1
TennooOMeH 1 TEMI0BOE paBHOBECHE
JlaboparopHas padora «VccienoBanue
14 SIBJICHUSI TETIJIO00MEHA ITPU CMEILIBAaHUH 1
XOJIOAHOW U TOPSTYEH BOJBD)
Pacder konnuecTBa TEMIOTHL,
15 HEOOXOAMMOTO JIJIsl HAarpeBaHMs Tela U 1
BBIICIISIEMOTO UM ITPH OXJIXKIICHUT
16 JIa6opaT9pHa;1 pabora «OmnpeneneHue 1
yJIBbHOM TETIJIOEMKOCTH BEIIECTBAY
17 DHeprus TOIMBa. Y IelibHas TeroTa 1
CropaHusi
18 [InaBieHue u oTBEpACBaHKE 1

KPUCTAJJIMYCCKHUX TCJI. Yz[eanaH
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TCIIJIOTA IJIaBJICHUA

Pemenue 3amad mo Teme:» IlmaBienue n

19 OTBEPJIEBAHME KPUCTATITUIECKUX TEI» 1
20 [TapooOpa3oBaHue U KOHICHCAIHMSL. 1
Hcnapenue
Kunenue. Y nenpnas rennora
21 napooOpa3zoBaHus M KOHACHCAIUH. 1
3aBHCHMOCTb TEMITEPATYPhI KHTICHHS OT
aTMOC(hepHOTO TaBIICHUS
Brnaxunocts Bo3nyxa. JlaboparopHas
22 padora «OmpeneneHne OTHOCUTEIHHON 1
BJIQKHOCTH BO3YXa»
23 Pemenue 3anad Ha onpeaenexue 1
BJIQYKHOCTH BO3]TyXa
[TpuHIMTITBI PaOOTHI TETIOBBIX
24 nsurareneil. [laposas TypOuHa. 1
JIBuraTesib BHyTPEHHET0 CTOPaHUS
KIIJI TemnoBoro aeurarens. TemioBbie
25 JIBUTATEIIN U 3allMUTa OKPYKaroIenH 1
cpenpl
26 3aKOH COXpaHEHUs 1 MPEBpaIleHUs 1
SHEPTUH B TETNIOBBIX MTPOIIECCaX
[TonroroBka K KOHTPOJIBHON paboTeE MO
27 teMe « TertoBsle ssBieHus. M3smMeHeHne 1
arperaTHbhIX COCTOSTHUM BEIIECTBA»
KGHTBONBHEApAGOR 110 Tove
28 «TennoBsie sBneHus. Mamenenue 1
arperaTHbBIX COCTOSIHUN BEIIECTBAY
DJlIeKTpHYe
o | ckuen 37
MATrHUTHBI
e sIBJICHUSI
29 DnexTpu3zanus tei. IBa pona 1
IJEKTPUUECKUX 3apsi/IOB
30 B3anMopeiicTBre 3apsSKEHHBIX TEIL. 1
3akoH Kynona
OnexTpuyeckoe nosue. HanpspkeHHOCTh
31 anexTpuueckoro nosis. [Ipunumn 1
CYIEPIIO3UIIMH AJIEKTPHUIECKUX MOJTeH
30 Hocurenn anexTpuyecKux 3apsiios. 1
DJIEMEHTApHBIN 3apsIl.
33 CtpoeHue atoma 1
34 [IpOBOJHUKY U TUBIEKTPUKH. 1
35 3aKOH COXpaHEHHUsI AJICKTPHUUYECKOTO 1
3apsiza
36 Pemrenue 3aa4 Ha NpUMEHEHNE CBOVICTB 1

QJICKTPHUUYCCKHX 3apsAa0B
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37

DIIEKTPUUECKUU TOK, YCIOBUS €T0
cylecTBoBaHud. ICTOUHNKH
3JIEKTPUUECKOTO TOKA

38

JleNCTBUS DIEKTPUYECKOTO TOKA

39

DIEKTPUYECKUM TOK B METaILIIAX,
KUIKOCTSX M razax

40

DJIEKTpUYUECKasi LIETb U €€ COCTaBHBIE
JacTH

41

Cuuia ToKa.

42

JlabopatopHasi pabota "3mepenue u
peryJanupoBaHue CUIIbI TOKA"

43

DIIEKTPUUECKOE HAIIPSIKEHHUE.
BosbTmeTp.

44

JlabopatopHasi pabora "3mepenue u
peryjaupoBaHue HanpsHKeHus "

45

ConpoTuBiieHHE TPOBOIHHUKA. Y IETBHOE
COIPOTHUBJICHUE BEILIECTBA

46

3aBUCUMOCTbH CHJIBI TOKA OT HAPSKCHHSL
3akon Oma JJig y4acTKa enu

47

JlaGoparopHas padota "VccienoBanue
3aBHCHMOCTH CHUJIBI TOKA, UAYIIETO Yepes3
PE3UCTOP, OT CONPOTHBIICHHS PE3UCTOPa
Y HalnpsbKeHus Ha pesuctope”

48

HOCJ’ICI[OBaTeJILHOC U ITapaJlJICIbHOC
COCOAUHCHUS ITPOBOJHHUKOB

49

JlabopatopHasi pabora "IIpoBepka
IIpaBuUJIa CIIOKEHUSI HATIPSHKSHUH TPU
MOCJIC/IOBATEIbHOM COSAMHEHUH IBYX
pe3ucTopoB”

50

Pemenue 3a1au Ha IpUMEHEHUE 3aKOHA
OMa 17151 pa3nuyHOro COeIMHEHUS
MPOBOJIHUKOB

51

PaboTa 1 MOIIHOCTB 3JEKTPUUYECKOTO
Toka. 3akoH Jxoyinsa-JleHna

52

JlaGoparopHas padota "OnpenencHue
paboTHI K MOIITHOCTH 3JIEKTPHIECKOTO
TOKa"

53

DneKTpuYecKue e U HoTpeduTenn
3JIEKTPUYECKON SHEPTUU B OBITY.
KopoTtkoe 3ambikanue

54

[ToaroroBka K KOHTPOJIBHOM paboTe Mo
TeMe "DIIeKTPUYECKUE 3apsiibl.
3apshKeHHBIE TeJla U X B3aUMOJICHCTBUSI.
[TocTosHHBIN AJIeKTpUYECKHUA TOK"

55

"DneKkTpuuecKue 3apsiibl. 3apsKEHHbIE
Tena U uX B3auMoieructsud. [loCcTOSHHABII
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3JIEKTPUUECKUM TOK"

56

ITocTosTHHBIE MATHUTHI, UX
B3aHMMOJCHCTBHUE

o7

MaruuTtHoe 1mosie. MarautHoe rmoJje
3eMIIN U €er0 3HAaYE€HUE UIS )KU3HU Ha
3emiie

58

OnbIT Dpcrena. MaruuTHoe nose
AIEKTPUUYECKOTO TOKa MarHuTHoe nose
KATYIIKU C TOKOM

59

[IpumMeHeHue AIEKTPOMAarHuToB B
TEXHUKE.

60

DIEeKTPOBUTaTENb TOCTOSHHOI'O TOKA.
Hcnonp30BaHue 37EKTPOABUraTENCH B
TEXHUUYECKUX YCTPOMCTBAX U HA
TPaHCIIOPTE.

61

JlabopaTtopHas paboTa
"KoHCcTpyupoBaHue U u3ydeHue padboThl
AJIEKTPOIBUTATENIS "

62

OnpiTel apajes. 3aKoH
3JIEKTPOMAarHMTHOM MHAYKLMH. [ IpaBuio
Jlenna

63

OnekTporeHepatop. CriocoObl MOTydeHUS
3JIEKTPUYECKON SHEPTUH.
DNEKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX
MCTOYHUKAX SHEPTUHU

64

[ToaroroBka K KOHTPOJIBHOM paboTe Mo
TeMe "DNEeKTPUUECKHE U MATHUTHBIE
sBJIECHUS"

65

KGHBONBHaApac0T 1o Teve

"IIEKTPUYECKHE U MATHUTHBIE SIBJICHUS"

Pe3epBHbIe
YPOKH

66

PesepBHBIi ypok. PaboTa ¢ TekcTamu 1o
teme "TennoBbie ssBacHUS"

67

PesepBHblit ypok. PaboTa ¢ TekcTamu o
teMe "[1oCTOsIHHBIN ek TpruYecKuii ToK"

68

PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o
TeMe "MarauTHele aBjieHus"”

OBHIEE KOJIMYECTBO YACOB I10 ITPOITPAMME

68
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9 KIIACC

HanmenoBan K Koppe
He pasaena O Hara KTUPO
Ne Tema ypoka YeCTBO BKA
4acoB
miaaH | daxr
MexaHu4eckue
1. 37
sIBJICHUSA
1 Mexanunueckoe IBUKEHUE. 1
MarepuanbHas TOUKa
5 Cucrema orcuera. OTHOCUTENBHOCTh 1
MEXaHUYECKOTO TBHYKCHUS
3 PaBHOMEpPHOE TPAMOIMHENHOE 1
JIBYKCHHE
4 [IpsiMmonTMHENHOE PABHOYCKOPEHHOE 1
JIBUKEHHE. Y CKOPEHHUE
K Th IPSAMOJIMHEHUHOT
Ckopoc OJIMHEWHOTO
5 PaBHOYCKOPEHHOTO JBHKeHUs. [ paduk 1
CKOPOCTH
JlaboparopHas padoTa "OnpeneicHue
6 YCKOpPEHHsI TeJia IIPU PAaBHOYCKOPEHHOM 1
IBYHKEHUH 1O HAKJIOHHOHN IIJIOCKOCTH "
7 CBoOonHoe nagenue Tea. OnbIThl 1
lanmunes
PaBHOMEpHOE IBUKEHUE 1O
8 okpyxHoctu. [lepuon u yacrora 1
oOpatenus. JIunelinas u yrinonas
CKOpOCTH.
9 LleHTpOCTpEeMUTETFHOE YCKOPEHHUE 1
10 [TepBelii 3akoH HeroTroHa. BekTop cuis 1
11 Bropoii 3akon HeroToHa. 1
PaBHOAEMCTBYIOMIAS CUJIa
12 Tpernii 3akoH Hetotona. Cynepno3unus 1
CUIl
13 Peuienne 3aa4 Ha NpUMEHEHUE 3aKOHOB 1
HproTona
14 Cuna ynpyroctu. 3akoH ['yka 1
15 Pemenue 3agau no reme: «Cuita 1
YIOPYTOCTH
16 Cuina TpeHus 1
17 JlaGoparopHas padoTa "OnpeneincHue 1
ko2 dhuIMeHTa TPEHUSI CKOJIBKEHUS"
Pentenue 3agad mo reMe ""3aKOHEI
18 Hetorona. Cuna ynpyroctu. Cuna 1
TpeHus"
19 Cuna TsKecTH ¥ 3aKOH BCEMUPHOTO 1

TATOTCHHS. Y CKOPEHHE CBOOOJIHOTO
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MmaJieHus

Ypok-koHpeperimst: "J[BukeHue TEN

20 BOKpPYT T'PaBUTAI[MOHHOTO LIEHTPa 1
(Conneunas cuctema). ['anaktuku'"
Pemenue 3anau no teme: "Cuna
21 TSDKECTH U 3aKOH BCEMHPHOTO 1
TSroTeHus"
99 IIepBast kocMUYECKasI CKOPOCTb. 1
HeBecoMoCTh 1 neperpysku
PaBHOBECHE MaTepHaIbHOU TOUKH.
23 A@:COJ'HOTHO TBEPIOE Tero. PaBUI:IOBCCI/Ie 1
TBEPOTO TeNa ¢ 3aKPETIEHHON OChIO
BpaIllCHUS
24 MowmeHT cuibl. LleHTp TsbkecTn 1
o5 Pemenne 3agay no reme "MoMeHT 1
cuibl. LlenTp TsbxecTn"
[ToaroroBka Kk KOHTPOIBHOI paboTE MO
26 TeMme "MexaHnyecKoe IBUKCHUE. 1
Bzaumopeiicteue ten"
KO OBHaApAo0Ha o e e
27 "MexaHnYeCcKOoe IBUKEHME. 1
Bzaumopenicteue Ten"
Nmnynsc Tena. Umnyibe cuibl. 3aKOH
28 COXpaHEHUs UMITyJIbca. Y IPyroe u 1
HEYIIPYroe B3aUMOICHCTBUE
29 Pemenue 3aga4 no TQMS "3akoH 1
COXpaHEHHS UMITYJIbCa
30 VYpok-koHpepeHus "PeaKTI/IBHO"e 1
JBH>KEHUE B IPUPOJE U TEXHUKE
31 Mexanuueckasi paboTa ¥ MOIIHOCTb 1
30 PaGoTa cuibI TSDKECTH, CHITBI yIIPYTOCTH 1
Y CUJIBI TPEHUS
JlaGopaTopHasi pabora: «OnpenencHue
33 paboTHI CHITBI TPEHUS TTPH paBHOMEPHOM 1
JBVKCHU U TeJIa TI0 TOPU30HTATBHOM
MTOBEPXHOCTI
34 CBs13b HEprUu U pabOTHI. 1
IloTeHnMaIbHAs SHEPTUSI
35 KI/IHGTI/I‘IGCK&ZI sHeprus. Teopema o 1
KUHETUYECKON Y HEPTUH
36 3aKOH COXpaHEHUs SHEPTUU B MEXaHUKE 1
37 Pemenue 3a1au no teme: «3aKoH 1
COXpaHEHUSI YHEPTUH B MEXAHUKE)»
MexaHu4eckue
2. | koebaHus u 12
BOJIHBI
38 KonebatenbHoe TBHXEHHE U €T0 1
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XapaKTepUCTUKU

3aryxaromue konebanus. BeiHyX)1eHHbIC

39 1
Kojebanus. Pesonanc

40 MaremaTtruecKkuii U NPy KUHHBIN 1
MasiTHUKA

a1 [IpeBpamenue 3HEprun Npu 1
MEXaHMUYECKHX KOJIeOaHUsIX
JlaGoparopHnasi pabota: «OnpeneneHue

42 4acTOTHI U TIepH0/1a KoJieOaHUi 1
MaTeMaTH4eCKOTO MasSTHUKAY
Mexanndeckue BosiHbl. CBOiCTBa

43 MexaHn4yecKuXx BoJIH. [IpononbHble 1 1
MONIEPEYHBIE BOJIHBI
VYpoxk-koHpepenms "MexaHndeckne

44 BOJIHBI B TBEpIOM Tenie. CelicMuuecKkue 1
BOJIHBI"

45 3ByK. Pacnipoctpanenue u orpaxenue 1
3BYyKa

46 I'poMKOCTB 3ByKa M BBICOTA TOHA. 1
AKYyCTHYECKHI PE30HAHC

47 Ypoxk-kondepenuus: "Y 1pTpa3Byk u 1
WH(Pa3BYK B MPUPOJIC U TEXHHUKE"
[ToaroTOoBKa K KOHTPOJIBHOM paboTe 1o

48 TeMe "3aKOHBI COXpaHEHHUS. 1
MexaHuueckue Kosie0aHust 1 BOJHBI"
KOR PP Hapa00Td 110 TeMe "3aKOHBI

49 coxpaHeHus. MexaHn4yecKue KoiaeOanus v 1
BOJIHB!"

DJIeKTPOMAard
3. | HTHOE 10JIe 1 5
" | 3IeKTpOMAarH
UTHBIE BOJIHBI

50 DNeKTPOMarHUTHOE OJIE. 1
DIeKTPOMAarHUTHBIE BOJIHBI

51 CBoiiCcTBa 3JIEKTPOMArHUTHBIX BOJIH 1
Ypoxk-koudepenrms "[kana

52 3J€KTPOMArHUTHBIX BOJIH. 1
Hcnonp3oBaHMe 37€KTPOMarHUTHBIX
BOJIH JUIsI COTOBOM CBsI3U "
Ypok-uccnenosanue "M3yueHue cBOWCTB

53 3JIEKTPOMArHUTHBIX BOJIH C TOMOUIbIO 1
MOOMJIBHOTO TenedoHa"

54 Pemenue 3a1a4d Ha OMPENIEIICHNE HaCTOTEI 1
U JTTMHBI 3JIEKTPOMAarHUTHON BOJIHBI

4 CgeToBbI€ 13

sIBJICHUSA
55 DJIEKTpOMAarHuTHas MPUPOJIA CBETA. 1
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Ckopoctb cBeTa. BosiHOBBIE CBOICTBA
CBETa

Hcrounuku ceera. [IpsmonnneiiHoe

56 pacnpocTpaHeHHUe cBeTa. 3aTMEHHUS 1
Connua u JIyHsl
3aKOH OTpaKeHUs CBETA. 3epKasa.

S7 Pemenue 3agau Ha TpMEHEHHUE 3aKOHA 1
OTpaKCHHS CBETA

58 [Ipenomienue cBera. 3aKoH 1
NpeJIOMJICHHUSI CBETa
[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.

59 Hcnonp3oBanue MOIHOrO BHYTPEHHETO 1
OTpaKEHHSI B ONITUYECKUX CBETOBOJIAX
JlaGopaTopHasi pabora "VccnenoBanue

60 3aBHCUMOCTH yIJIa IPEIOMIICHUS 1
CBETOBOTO JIy4a OT yTJIa MaJeHus Ha
rpanuue "Bo3ayx-crexsio""

Ypoxk-kondepenius "Mcnonab3oBanue

61 MOJHOTO BHYTPEHHETO OTPaXKEHHUS: 1
CBETOBO/bI, OIITHKOBOJOKOHHAS CBSI3b"

62 JIuuzel. OnTHYecKast cuiia TUH3BI 1

63 [TocTpoenue n300pakeHuil B TMH3aX 1

64 ['na3 xak onTHyeckas cucrema. 3peHue. 1

65 Ypoxk-koudepenmus "JlepekTrl 3peHus. 1
Kaxk coxpanuts 3penue"

Paznoxenne 6emoro cBera B CIIEKTP.

66 OneiTel HetoTona. CrioskeHne 1
CHEKTpaJIbHBIX IBETOB. Jlucnepcus cBera
JlaGoparopHasi padoTa "OnbITHI 110

67 Pa3I0KESHUIO OETIOTO CBETA B CIIEKTP U 1
BOCITPUATHIO [IBETA MPEAMETOB IPU UX
HaOJIOICHN U Yepe3 IIBETOBBIC (PUIBTPHI"

5 KBanrtoBbIe 17

sIBJICHUA

68 Omnpitel Pezepdopaa u nnanerapHast 1
MOJIEJIb aTOMa

69 [Toctynarsl bopa. Monens atoma bopa 1

70 Hcnyckanue U MOIJIONEHHE CBETa 1
aroMoM. KBanTebl. JInHeiyaTeie CieKTpbl

71 PagnoakTuBHOCTE 1 €€ BUIBI 1

79 Crtpoenune aromHorO sifipa. HykaonHast 1
MOJIEJTb

73 PannoaktusHble npeBpameHus. M30tomnsl 1

74 Pemenue 3anau no reme: 1
"PaguoakTHBHbBIE IpeBpalicHus"

75 [lepron monypacmnana 1

76 Vpoxk-koHbepenims "PagroakTHBHbIE 1
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U3ITyYeHUs B IPUPOJIC, MEIUITIHE,
TeXHUKe"

I

H}IepHLIC PCaKUun. 3aKOHEBI COXpaHCHUA
3apAA0BOro 1 MaCCOBOI0 YMcCei

78

DHeprus CBsi3u aTOMHBIX siziep. CBs3b
Macchl M SHEPTUHU

79

Pemenue 3anau no reme "Anepusie
peakun”

80

Peakiiuu cunTe3a 1 AeseHUS €.
Wcrounuku sHeprun CoJiHIIa v 3BE3 .

81

Ypoxk-koudepenmus " nepHas
sHepreTuka. JlelcTBus painOaK TUBHBIX
M3JTy4YE€HUH Ha )KUBBIE OPTaHU3MBI

82

[IpopmuaIMYM*

[Ipodeccus puzuk-saepmmk. Kak
BBIVIAIUT paboTa hpusnka-saepimnKa B
Kakux cepax oH MoKeT paboTarts. [ e
YUUTBCS Ha Tpodeccuro husmka-
AAepIIrKa U KaK HAlTH padoTy.

83

[ToaroroBKa K KOHTPOIBHOU paboTe MO
TeMe: "DNEeKTPOMArHUTHOE TIOJIE.
DneKTpOMarHUTHbIE BOJIHBI. KBaHTOBBIE
ABJICHUS"

84

ROHpOBHaApas0R o Te vc:

«ONEKTPOMarHuTHOE MOJIE.
DneKTpOMarHUTHBIE BOJIHBL. KBaHTOBBIE
SBJICHUSDY

IHoBTOpUTENBH
o-

0000IIarO I
MO1YJIb

18

85

[ToBTOpeHnue, 06001IeHNE 10 KYPCY
"Bzanmonuericrsue ten"

86

[ToBTOpEeHue, 0000IIEHIE IO KypCy
"B3aumoneiictBue Ten"

87

[ToBTOpenue, o6001menue. Permenue
pacyYeTHBIX U KAYECTBEHHBIX 3324 10
teme "TernoBble npouecch”

88

[ToBTOpenue, 0600menue. Pemenue
pacYeTHBIX U KaUeCTBEHHBIX 337124 10
teme "TerioBble ponecchl”

89

[ToBTOpenue, obobmeHue. Pemmenne
pacUeTHBIX ¥ KAaUeCTBCHHBIX 337124 10
teme "KIIJI TennoBeIxX nBUTaTencii"

90

[ToBTOpenue, 0600meHue. Pemenue
pacUeTHBIX ¥ KaUeCTBCHHBIX 337124 10
teme "KIIJI TerioBwIx nBurarencii”

91

[ToBTOpenHue, 0000meHNE. Penenue
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pPacUYEeTHBIX U KAYECTBEHHBIX 33124 IO
teme "KIIJl anextpoycranoBok"

92

[ToBTOpenue, o6o0menue. Pemenue
pacUYEeTHBIX U KAYECTBEHHBIX 33124 MO 1
teme "KIIJI anexTpoycraHoBOK"

93

[ToBTOpeHue, 0000IIeHIE IO KypCy 1
"CBeTOBEIC IBIICHUS"

94

[ToBTOpeHnue, 06001IeHNE 1O KYPCY
"CBeToBbIC SIBJICHUS"

95

[ToBTOpenue, o6o0menue. Pabora c
TEKCTaMHU 110 TeME "3aKOHBI COXPAHEHUS 1
B MeXaHHKe"

96

[ToBTOpenue, 0600meHue. Pabora ¢
TEKCTaMHU 110 TeME "3aKOHBI COXPAHEHUS 1
B MexaHuKe"

97

[ToBTOpenue, 00o0eHue. Padora ¢
TekcTtamu 1o teMe "Konedanus u 1
BOJIHBI"

98

[ToBTOpenue, o6o0mmenue. Pabora c
tTekctamu 1o Teme "Komnebanust u 1
BOJIHBI"

D9

[ToBTOpenue, o606menue. Pabora c
TekcTaMu 110 TeMe "CBeTOBBIE ABJIEHUS"

100

[ToeTOpenue, 0606menue. Pabora c 1
TekcTtaMmu 110 TeMe "CBeToBEIE ABJICHUS"

101

[ToBTOpenue, o6o6menue. Pabora c
TekcTtamu 1o Teme "KBaHTOBas U siiepHast 1
¢buzmka"

102

[ToBTOpenue, 0600meHue. Pabora ¢
TekcTtamu 1o Teme "KBaHTOBas U siiepHast 1
¢duznka"

OBLIEE KOJIMYECTBOYACOB ITIO [IPOTPAMME 102

6. YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O TIPOLHECCA

1. ®wuzuka. 7 knacc. [epsimukun 1.M., IBanos A.1.

2. Owusuka. 8 kiacc. [lepwimkun A.B.

3. ®wusuka. 9 xiacc. [lepeiukun A .B., I'ytauk E.M.

4. Coopnuk3anay no pusuke. Jlykamuk B.W., IBanosa E.B.
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